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ʂʘʨʩʪ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟʫʯʝʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ. 

ʀʤʝʝʪʩʷ ʤʥʦʛʦ ʨʘʙʦʪ ʠ ʤʦʥʦʛʨʘʬʠʡ ʧʦ ʢʘʨʩʪʫ ʂʨʳʤʘ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ 

ʉʉʉʈ. ʄʝʥʝʝ ʦʩʚʝʱʝʥ ʚ ʣʠʪʝʨʘʪʫʨʝ ʛʠʧʩʦʚʳʡ ʢʘʨʩʪ. 

ʂʘʬʝʜʨʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʇʝʨʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ. ʄ. ɻʦʨʴʢʦʛʦ ʩ 1943 ʛ. ʠʟʫʯʘʝʪ 

ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʠʡ ʨʘʡʦʥ ʛʠʧʩʦʚʦʛʦ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʨʩʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʋʬʠʤʩʢʦ-ʉʦʣʠʢʘʤʩʢʦʡ 

ʢʘʨʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ʉ 1954 ʛ. ʚ ʵʪʦʤ ʨʘʡʦʥʝ 

ʨʘʙʦʪʘʶʪ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠ ʢʘʨʩʪʦʚʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʵʢʩʧʝʜʠʮʠʠ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʠʧʩʦʚʦʛʦ ʢʘʨʩʪʘ. 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʢʘʨʩʪʦʚʘʷ ʢʦʤʠʩʩʠʷ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʧʨʦʚʝʩʪʠ 

ʚ ʠʶʥʝ 1964 ʛ. ʚ ʇʝʨʤʠ ɺʩʝʩʦʶʟʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʤʝʪʦʜʠʢʝ ʠʟʫʯʝʥʠʷ 

ʢʘʨʩʪʘ. ʋʢʘʟʘʥʥʳʡ ʨʘʡʦʥ ʙʳʣ ʠʟʙʨʘʥ ʢʘʢ ʦʙʲʝʢʪ ʦʜʥʦʡ ʠʟ ʵʢʩʢʫʨʩʠʡ 

ʩʦʚʝʱʘʥʠʷ. 

ʇʫʙʣʠʢʘʮʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘʤ-ʢʘʨʩʪʦʚʝʜʘʤ ʣʫʯʰʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʠʧʩʦʚʦʛʦ ʢʘʨʩʪʘ. ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʨʩʪʦʚʦʛʦ ʨʘʡʦʥʘ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʝʪʥʝʡ ʧʨʘʢʪʠʢʠ ʧʦ ʛʝʦʣʦʛʠʠ ʩʪʫʜʝʥʪʦʚ 

ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʇʝʨʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ʆʥʘ ʧʦʤʦʞʝʪ ʠ ʪʫʨʠʩʪʘʤ, ʠʟʫʯʘʶʱʠʤ 

ʨʦʜʥʦʡ ʢʨʘʡ. 

ʇʨʦʬʝʩʩʦʨ ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ 
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ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʈɸʁʆʅɽ 

 

ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʠʡ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʇʝʨʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʉr ʣʚr. ʇʣʦʱʘʜʴ ʝʛʦ ʦʢʦʣʦ 

500 ʢʤ
2
. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʵʪʦʛʦ ʨʘʡʦʥʘ 

ʷʚʣʷʶʪʩʷ ʧʦʩʝʣʦʢ ʉʫʢʩʫʥ, ʩʝʣʘ ɹʝʨʝʟʦʚʢʘ, ʋʩʪʴ-ʂʠʰʝʨʪʴ, ɹ. ʂʣʶʯʠ; ʠʟ 

ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʝʣʘ ʉʝʜʘ, ʉʦʚʝʪʥʘʷ, 

ɹʨʝʭʦʚʦ ʠ ʜʝʨʝʚʥʠ ʂʘʨʥʘʫʭʦʚʦ, ʅʠʟʢʦʝ, ʄʘʟʫʝʚʢʘ (ʨʠʩ. 1). ʇʦ ʨʘʡʦʥʫ 

ʧʨʦʭʦʜʷʪ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʇʝʨʤʴ ï ʉʚʝʨʜʣʦʚʩʢ ʠ ʉʠʙʠʨʩʢʠʡ ʪʨʘʢʪ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ; 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʶʪʩʷ ʚ ʧʦʩ. ʉʫʢʩʫʥ. ʉʫʢʩʫʥʩʢʠʡ 

ʞʝʣʝʟʦʜʝʣʘʪʝʣʴʥʳʡ ʟʘʚʦʜ ʦʩʥʦʚʘʥ ʚ 1729 ʛ. ɸʢʠʥʬʠʝʤ ɼʝʤʠʜʦʚʳʤ. ɼʦ 

1848 ʛ. ʦʥ ʥʘʭʦʜʠʣʩʷ ʚʦ ʚʣʘʜʝʥʠʠ ʝʛʦ ʧʦʪʦʤʢʦʚ, ʘ ʟʘʪʝʤ ʚʤʝʩʪʝ ʩ 

ʜʨʫʛʠʤʠ ʟʘʚʦʜʘʤʠ ʛʦʨʥʦʛʦ ʦʢʨʫʛʘ ʙʳʣ ʧʝʨʝʜʘʥ ʪʦʚʘʨʠʱʝʩʪʚʫ 

ʉʫʢʩʫʥʩʢʠʭ ʟʘʚʦʜʦʚ. ʇʦʟʜʥʝʝ ʉʫʢʩʫʥʩʢʠʡ ʟʘʚʦʜ ʧʝʨʝʰʝʣ ʚʦ ʚʣʘʜʝʥʠʝ 

ʙʨʘʪʴʝʚ ʂʘʤʝʥʩʢʠʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʵʪʦ ʢʨʫʧʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʩ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʢʫʨʦʨʪ ʂʣʶʯʠ (ʩ. ɹ. ʂʣʶʯʠ), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʞʠʚʦʧʠʩʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʣʝʯʝʙʥʳʝ ʬʘʢʪʦʨʳ ʢʫʨʦʨʪʘ ï 

ʤʠʥʝʨʘʣʴʥʳʝ ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ ʚʦʜʳ. ɼʣʷ ʣʝʯʝʙʥʳʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʘʢʞʝ ʤʝʜʠʮʠʥʩʢʠʝ ʛʨʷʟʠ ʉʫʢʩʫʥʩʢʦʛʦ ʧʨʫʜʘ, ʜʦʙʳʚʘʝʤʳʝ ʫ 

ʜ. ʂʠʩʝʣʝʚʦ (ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ, ʅ. ʄ. ʏʠʩʪʷʢʦʚ, 1957). 

ʂʣʠʤʘʪ ʵʪʦʛʦ ʨʘʡʦʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ɻʦʜʦʚʘʷ ʘʤʧʣʠʪʫʜʘ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ 33,8Á, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ 

ʨʘʚʝʥ 4,2. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʂʫʥʛʫʨʘ, ʧʦ ʜʘʥʥʳʤ 

ɸ. ʉ. ʐʢʣʷʝʚʘ ʠ ɺ. ɸ. ɹʘʣʢʦʚʘ (1963), ʩʦʩʪʘʚʣʷʝʪ 1,4Á. 

ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ 1936ï1950 ʛʛ. ʢʦʣʝʙʘʣʘʩʴ ʦʪ 304 ʜʦ 

609 ʤʤ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

ʆʢʦʣʦ 30ï50 % ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʧʦʢʨʳʪʦ ʣʝʩʘʤʠ. ʀʟ ʜʝʨʝʚʴʝʚ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʠʭʪʘ, ʝʣʴ ʠ ʩʦʩʥʘ; ʣʝʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʜʫʶʪʩʷ ʩ 

ʧʦʣʷʥʘʤʠ.
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ʇʦ ʅ. ʗ. ʂʦʨʦʪʘʝʚʫ (1962), ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʡʦʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ, ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ ʠ 

ʧʝʨʝʛʥʦʡʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʯʚʳ, ʘ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʜʝʨʥʦʚʳʝ, 

ʜʝʨʥʦʚʦʣʫʛʦʚʳʝ ʠ ʜʝʨʥʦʚʦ-ʦʧʦʜʟʦʣʝʥʥʳʝ ʧʦʯʚʳ. ɸ. ʄ. ʂʨʦʧʘʯʝʚ 

(1958) ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ 

ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʨʘ, ʤʘʨʛʘʥʮʘ ʠ 

ʜʨʫʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʨʩʪʘ ʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʵʪʦʛʦ ʨʘʡʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʯʘʣʫ XVIII ʚ. ɺ 

1703 ʛ. ʚʝʨʭʦʪʫʨʩʢʠʡ ʚʦʝʚʦʜʘ ʂʘʣʠʪʠʥ ʦʪʢʨʳʣ 

ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʫ ʩ ʂʣʶʯʠ (ʈʦʩʩʠʷ, 

1914). 

ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʨʘʡʦʥʘ ʩʚʷʟʘʥʦ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ɺ. ʅ. ʊʘʪʠʰʝʚʘ ʠ ɺ. ʀ. ɻʝʥʥʠʥʘ. 

ɺ. ʀ. ɻʝʥʥʠʥ ʧʨʠ ʦʧʠʩʘʥʠʠ ʫʨʘʣʴʩʢʠʭ ʟʘʚʦʜʦʚ 

ʦʪʤʝʯʘʝʪ çʨʝʢʠ ʂʠʰʝʨʪʴ ʠ ʄʘʟʫʝʚʢʫ, ʪʝʢʫʱʠʝ 

ʤʝʩʪʘʤʠ ʧʦʜ ʟʝʤʣʝʡè (ɺ. ʀ. ɻʝʥʥʠʥ, 1937). 

ɸʢʘʜʝʤʠʢ ʀ. ʀ. ʃʝʧʝʭʠʥ (1772) ʦʧʠʩʘʣ 

ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʫ ʩ. ɹ. ʂʣʶʯʠ: 

çʉʝʣʦ ʂʣʶʯʠ ʧʨʦʟʚʘʥʦ ʧʦ ʤʥʦʞʝʩʪʚʫ ʢʣʶʯʝʡ, 

ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʫʚʘʣʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʦ 

ʧʦʩʪʨʦʝʥʦ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʥʳʝ ʩʦʝʜʠʥʷʶʪʩʷ 

ʢʣʶʯʠʢʠ, ʚʩʝ ʚʧʘʜʘʶʪ ʚ ʤʠʤʦʪʝʢʫʱʫʶ ʨʝʢʫ, 

ʀʨʛʠʥʘ ʧʨʦʟʳʚʘʝʤʫʶ, ʚʧʘʜʘʶʱʫʶ ʚ ʨ. ʉʳʣʚʫ... 

ʈʝʢʘ ʀʨʛʠʥʘ ʦʪ ʚʪʝʢʘʶʱʠʭ ʢʣʶʯʝʡ ʨʘʟʜʝʣʝʥʥʘʷ 

ʥʘ ʨʘʟʥʳʝ ʧʨʦʪʦʢʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʪʨʦʚʘ ʠ 

ʩʣʫʞʠʪ ʢ ʟʘʚʝʜʝʥʠʶ ʥʘ ʤʘʣʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʤʥʦʛʠʭ ʤʝʣʴʥʠʮ... 

ɺʝʨʩʪʘʭ ʚ ʪʨʝʭ ʦʪ 

ʩʝʛʦ ʩʝʣʘ ʥʘʭʦʜʠʪʩʷ ʢʨʫʛʣʳʡ ʠ ʣʝʩʠʩʪʳʡ ʫʚʘʣ, 

ʠʟ-ʧʦʜ ʢʦʪʦʨʦʛʦ ʙʴʝʪ ʙʳʩʪʨʳʡ ʢʣʶʯ, 

ʚʳʥʦʩʷʱʠʡ ʩ ʩʦʙʦʶ ʩʝʨʥʫʶ ʤʘʪʝʨʠʶ. ʉʝʨʘ ʦʪ 

ʙʳʩʪʨʠʥʳ ʚʦʜʳ ʦʩʦʙʣʠʚʫʶ ʩʦʩʪʘʚʣʷʝʪ ʧʝʥʫ, 

ʢʦʪʦʨʘʷ ʢ ʙʝʨʝʛʘʤ ʧʨʠʣʠʧʥʫʚ, ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ. 

ɽʝ ʩʪʦʣʴ ʤʥʦʛʦ ʥʘʢʦʧʣʷʝʪʩʷ, ʯʪʦ ʚʩʝ ʞʠʪʝʣʠ 

ʦʙʰʠʨʥʦʛʦ ʩʝʣʘ ʂʣʶʯʝʡ ʠ ʠʭ ʩʦʩʝʜʠ ʝʶ ʩ ʠʟʙʳʪʢʦʤ ʧʦʣʴʟʫʶʪʩʷ. ʉʝʨʘ 

ʪʘʢ ʯʠʩʪʘ, ʯʪʦ ʥʝʪ ʚ ʥʝʡ ʥʠʢʘʢʦʛʦ ʧʨʠʤʝʩʫ, ʠ ʦʥʘ ʙʝʟ ʚʩʷʢʠʭ 

ʧʨʠʫʛʦʪʦʚʣʝʥʠʡ ʥʘ ʩʝʨʝʥʠʝ ʩʧʠʮ ʧʨʠʛʦʜʥʘ. ɻʦʨʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʦʛʦ 

ʜʠʢʦʛʦ ʢʘʤʥʷ...è 

ʀ. ʇ. ʌʘʣʴʢ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦʩʝʪʠʣ ʂʫʥʛʫʨʩʢʫʶ ʧʝʱʝʨʫ, 

ʦʪʤʝʪʠʣ ʩʦʣʝʥʳʝ ʢʣʶʯʠ ʥʘ ʨ. ɹʘʨʜʝ ʠ ʦʢʦʣʦ ʜ. ʂʨʘʩʥʳʡ 

ʗʨ. ʀ. ɻ. ɻʝʦʨʛʠ, ʚʦʟʚʨʘʱʘʷʩʴ ʠʟ ʉʠʙʠʨʠ ʣʝʪʦʤ 1773 ʛ.,

 
ʈʠʩ. 1. ʆʙʟʦʨʥʘʷ 

ʩʭʝʤʘ ʨʘʡʦʥʘ. 



7 

 

ʦʢʦʣʦ ʩ. ɹ. ʂʣʶʯʠ ʦʩʤʦʪʨʝʣ ʢʣʶʯ, çʚʳʥʦʩʷʱʠʡ ʩʝʨʥʫʶ ʤʘʪʝʨʠʶè. ʆʙ 

ʵʪʦʤ ʢʣʶʯʝ ʛʦʚʦʨʠʣʠ ʘʢʘʜʝʤʠʢʫ ʇ. ʉ. ʇʘʣʣʘʩʫ ʢʨʝʩʪʴʷʥʝ ʚ ʢʦʥʮʝ ʟʠʤʳ 

1773 ʛ., ʢʦʛʜʘ ʦʥ, ʚʦʟʚʨʘʱʘʷʩʴ ʠʟ ʉʠʙʠʨʠ, ʧʨʦʝʟʞʘʣ ʶʞʥʝʝ ʵʪʠʭ ʤʝʩʪ. 

ɸʢʘʜʝʤʠʢ ʀ. ʌ. ɻʝʨʤʘʥ ʚ 1792 ʛ., ʥʘʙʣʶʜʘʷ ʩʝʨʥʳʡ ʢʣʶʯ ʦʢʦʣʦ 

ʩ. ɹ. ʂʣʶʯʠ, ʦʪʤʝʪʠʣ, ʯʪʦ ʦʥ ʩʪʘʣ ʤʘʣʦʚʦʜʥʝʝ, ʯʝʤ ʜʚʘʜʮʘʪʴ ʣʝʪ ʥʘʟʘʜ 

(ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 1961). 

ʅ. ʉ. ʇʦʧʦʚ (1804) ʧʨʠʚʦʜʠʪ ʜʘʥʥʳʝ ʦ ʧʨʦʚʘʣʘʭ çʧʦ ʠʟʚʝʩʪʢʦʚʳʤ 

ʛʦʨʘʤ ʚ ʂʫʥʛʫʨʩʢʦʤ, ʂʨʘʩʥʦʫʬʠʤʩʢʦʤ ʠ ʆʩʠʥʩʢʦʤ ʫʝʟʜʘʭè. ʅʘ 

ʩʪʨ. 83ï84 ʘʚʪʦʨ ʫʧʦʤʠʥʘʝʪ ʧʦʜʟʝʤʥʳʝ ʨʝʯʢʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠ 

ʥʝʢʦʪʦʨʳʝ ʧʨʠʪʦʢʠ ʨ. ʀʨʛʠʥʳ. ɺ ʨʘʟʜʝʣʝ çʆ ʣʶʙʦʧʳʪʥʳʭ ʢʣʶʯʘʭè ʤʳ 

ʫʟʥʘʝʤ ʦ ʚʝʩʴʤʘ ʩʠʣʴʥʳʭ ʢʣʶʯʘʭ, ʚʳʪʝʢʘʶʱʠʭ çʩʪʨʝʤʠʪʝʣʴʥʦ ʠʟ 

ʦʪʚʝʨʩʪʠʷè. ʀʥʪʝʨʝʩʥʳ ʜʘʥʥʳʝ ʦ çʢʘʤʥʝʪʚʦʨʥʳʭ ʢʣʶʯʘʭè, ʪʘʢʠʭ, ʢʘʢ 

ʢʣʶʯ ʇʣʘʢʫʥ, ʤʦʭ, ʩʫʯʴʷ ʠ ʣʠʩʪʴʷ ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʦʢʨʳʪʳ 

ʠʟʚʝʩʪʴʶ. 

ɸ. ɸ. ʐʪʫʢʝʥʙʝʨʛ (1898) ʚ ʦʧʠʩʘʥʠʠ 127-ʛʦ ʣʠʩʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʨʪʳ ʈʦʩʩʠʠ ʫʧʦʤʠʥʘʝʪ ʢʘʨʩʪ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ, ʛʦʨʳ 

ʀʣʴʠʥʩʢʦʡ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ʉʳʣʚʳ ʠ ʐʘʢʚʳ. 

ʅ. ɻ. ɹʝʩʩʦʥʦʚ ʚ 1891ï1892 ʛʛ. ʦʧʫʙʣʠʢʦʚʘʣ ʨʘʙʦʪʫ ʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʦʛʥʝʫʧʦʨʥʦʡ ʛʣʠʥʳ ʠ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʧʦ ʨ. ʀʨʛʠʥʝ. 

ɺ 1915 ʛ. ʧʦʷʚʠʣʘʩʴ ʨʘʙʦʪʘ ɺ. ɸʛʨʦʚʘ, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʳ 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʢʫʨʦʨʪʘ ʂʣʶʯʠ. ɺ. ɸ. ɺʘʨʩʘʥʦʬʴʝʚʘ ʠ 

ɽ. ɼ. ʉʦʰʢʠʥʘ (1917) ʠʟʫʯʘʣʠ ʦʛʥʝʫʧʦʨʥʳʝ ʛʣʠʥʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʜʨʝʚʥʠʤ ʢʘʨʩʪʦʚʳʤ ʧʦʥʠʞʝʥʠʷʤ. ɺ 1915ï1927 ʛʛ. ʧʦʷʚʣʷʝʪʩʷ ʨʷʜ ʨʘʙʦʪ 

ɺ. ɸ. ɺʘʨʩʘʥʦʬʴʝʚʦʡ (1915, 1927), ʧʦʩʚʷʱʝʥʥʳʭ ʛʝʦʣʦʛʠʠ, ʢʘʨʩʪʫ ʠ 

ʦʛʥʝʫʧʦʨʥʳʤ ʛʣʠʥʘʤ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʋʬʠʤʩʢʦʛʦ ʧʣʘʪʦ. 

ɺ 1926 ʛ. ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʨʘʙʦʪʘ ɻ. ʅ. ʌʨʝʜʝʨʠʢʩʘ çɼʨʝʚʥʠʝ 

ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʚ ʂʨʘʩʥʦʫʬʠʤʩʢʦ-ʂʫʥʛʫʨʩʢʦʤ ʢʨʘʝè. ʃʝʪʦʤ 1930 ʛ. ʚ 

ʨʘʡʦʥʝ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ ʠ ʧʦʩ. ʉʫʢʩʫʥ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʩʲʝʤʢʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄ. ɺ. ʂʨʫʛʣʦʚʘ (1933). ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʠʤ 

ʨʘʙʦʪʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʦʣʝʟʥʳʝ 

ʠʩʢʦʧʘʝʤʳʝ, ʢʘʨʩʪ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. ɺ 1932 ʛ. ʚ 

ʨʘʡʦʥʝ ʢʫʨʦʨʪʘ ʂʣʶʯʠ ʨʘʙʦʪʘʣʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʘʨʪʠʷ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ. ʀ. ʉʠʣʠʥʘ-ɹʝʢʯʫʨʠʥʘ (1949). ɺ 1934ï1935 ʛʛ. ʢʘʨʩʪ 

ʂʫʥʛʫʨʩʢʦʛʦ, ʉʫʢʩʫʥʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʠʟʫʯʘʣʘ 

ʠʥʞʝʥʝʨʥʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ. ʄ. ʇʝʨʝʩʣʝʛʠʥʘ. 

ʄ. ʄ. ʊʦʣʩʪʠʭʠʥʘ (1932, 1937) ʦʧʫʙʣʠʢʦʚʘʣʘ ʨʷʜ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʛʝʦʣʦʛʠʠ, ʧʦʜʟʝʤʥʳʤ ʚʦʜʘʤ ʠ ʢʘʨʩʪʫ ʋʬʠʤʩʢʦʛʦ ʧʣʘʪʦ. ɺ 1940 ʛ. 

ʛʝʦʣʦʛʠʶ ʠ ʢʘʨʩʪ ʂʫʥʛʫʨʩʢʦʛʦ ʠ ʂʠʰʝʨʪʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠʟʫʯʘʣ ʩʪʫʜʝʥʪ 

ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻ. ʇ. ʂʘʣʠʥʠʥ. 

ʅʘʯʠʥʘʷ ʩ 1946 ʛ. ʢʘʬʝʜʨʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ 

ʇʝʨʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʩʩʣʝʜʫʝʪ ʛʝʦʤʦʨʬʦʣʦʛʠʶ, 
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ʢʘʨʩʪ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ (ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 

1956, 1957; ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ, ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 1952, 1958, 1960; 

ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ, 1956). 

ʇʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʚʘʣʘ ʚ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ ʚ 

1949 ʛ. ʂʠʰʝʨʪʩʢʘʷ ʧʘʨʪʠʷ ʋʨʘʣʴʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅ. ɼ. ɹʫʜʘʥʦʚʘ ʧʨʦʚʝʣʘ ʟʜʝʩʴ ʙʫʨʦʚʳʝ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ɹ. ʀ. ɻʨʘʡʬʝʨ ʠ ʈ. ɸ. ɿʫʝʚʘ ʚ 1954 ʛ. ʚ 

ʩʚʦʝʤ ʦʪʯʝʪʝ çɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʙʘʩʩʝʡʥʘ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨ. ʉʳʣʚrè ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʦʪʚʝʣʠ ʢʘʨʩʪʫ. 

ɺ 1952 ʛ. ʇʝʨʤʩʢʦʝ ʦʙʣʘʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʦʙʨʘʪʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʫ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ 

ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʧʨʦʩʴʙʦʡ ʠʟʫʯʠʪʴ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʦʚ ʶ.-ʚ. ʦʙʣʘʩʪʠ. ɺ 

1953 ʛ. ʢʘʬʝʜʨʘ ʦʨʛʘʥʠʟʦʚʘʣʘ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʫʶ 

ʵʢʩʧʝʜʠʮʠʶ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯʘ. ʉ 

1954 ʛ. ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʝʣʠʩʴ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʨʪʠʝʡ ʋʨʘʣʴʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʟʘʪʝʤ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʪʠʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʙʱʝʥʳ 

ʚ ʨʷʜʝ ʨʘʙʦʪ (ʃ. ɸ. ʐʠʤʘʥʦʚʩʢʠʡ, 1958, 1961; ʀ. ɸ. ʐʠʤʘʥʦʚʩʢʘʷ ʠ 

ʃ. ɸ. ʐʠʤʘʥʦʚʩʢʠʡ, 1956; ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ ʠ ʃ. ɸ. ʐʠʤʘʥʦʚʩʢʠʡ, 

1956). ɼʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʙʦʨʘ ʠ ʩʪʨʦʥʮʠʷ ʚ ʚʦʜʘʭ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʝ ɸ. ʄ. ʂʨʦʧʘʯʝʚʘ (1958). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʨʘʙʦʪʘʶʪ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʪʠʠ ʇʝʨʤʩʢʦʛʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʪʨʝʩʪʘ. ʂʘʨʩʪ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʋʬʠʤʩʢʦʛʦ ʧʣʘʪʦ 

ʠʟʫʯʘʶʪ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʠ ʂʫʥʛʫʨʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʋʨʘʣʴʩʢʦʛʦ 

ʬʠʣʠʘʣʘ ɸʅ ʉʉʉʈ (ɸ. ɺ. ʊʫʨʳʰʝʚ, 1960, 1962; ɺ. ʉ. ʃʫʢʠʥ, 1964). 

ɺ 1957 ʛ. ʢʘʬʝʜʨʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ 

ʦʨʛʘʥʠʟʦʚʘʣʘ ʢʘʨʩʪʦʚʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʜʠʮʠʶ, ʢʦʪʦʨʘʷ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʙʩʣʝʜʦʚʘʣʘ 55 ʚʦʜʦʧʫʥʢʪʦʚ ʠ 300 ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ ʚ 

ʨʘʡʦʥʝ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ, ʩ. ʉʝʜʘ, ʜ. ɹʫʨʮʝʚʦ, ʜ. ɼʨʝʤʠʥʦ. ʆʪʦʙʨʘʥʦ 54 

ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʇʨʦʠʟʚʝʜʝʥʳ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ 

ʤʘʨʰʨʫʪʳ ʚ ʧʨʝʜʝʣʘʭ ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʨʘʡʦʥʘ. 

ʃʝʪʦʤ 1958 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʘ ʦʭʚʘʯʝʥʘ ʧʣʦʱʘʜʴ ʚ 360 ʢʤ
2
, 

ʦʧʠʩʘʥʦ ʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ 649 ʚʦʜʦʧʫʥʢʪʦʚ, 38 ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ, 600 

ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ, ʧʨʦʠʟʚʝʜʝʥʦ 25 ʟʘʤʝʨʦʚ ʨʘʩʭʦʜʦʚ ʨʝʯʝʢ, ʦʪʦʙʨʘʥʦ 

980 ʧʨʦʙ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺ ʨʘʙʦʪʘʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ 

ʧʨʠʥʠʤʘʣʠ ʃ. ʅ. ʋʩʦʣʴʮʝʚ, ɽ. ɸ. ʀʢʦʥʥʠʢʦʚ, ʖ. ʅ. ʖʰʢʦʚ, 

ɻ. ʉ. ʇʦʣʳʛʘʣʦʚʘ, ɸ. ʄ. ʆʩʢʦʪʩʢʠʡ, ɺ. ʇ. ʂʦʩʪʘʨʝʚ. 

ɺ ʠʶʣʝ 1958 ʛ. ʃ. ʅ. ʋʩʦʣʴʮʝʚ ʠ ɽ. ɸ. ʀʢʦʥʥʠʢʦʚ ʚʝʣʠ 

ʢʘʨʩʪʦʚʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʤʘʩʰʪʘʙʘ 1:10 000 ʚ ʨʘʡʦʥʝ 

ʧʦʩ. ʉʫʢʩʫʥ, ʩʝʣ ʉʦʚʝʪʥʘʷ, ɺ. ʉʫʢʩʫʥ. ɺ ʘʚʛʫʩʪʝ ʵʪʦʛʦ ʞʝ ʛʦʜʘ 
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ʃ. ʅ. ʋʩʦʣʴʮʝʚ ʠ ʖ. ʅ. ʖʰʢʦʚ ʦʙʩʣʝʜʦʚʘʣʠ ʨʘʡʦʥ ʩ. ɹ. ʂʣʶʯʠ. 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 1959 ʛ. ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʜʝʪʘʣʴʥʘʷ 

ʢʘʨʩʪʦʚʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʨʘʡʦʥʦʚ ʩ. ɹʝʨʝʟʦʚʢʘ, ʜʝʨʝʚʝʥʴ 

ʂʨʘʩʥʳʡ ʗʨ, ʐʫʤʢʦʚʦ ʠ ʜʨʫʛʠʭ, ʘ ʪʘʢʞʝ ʨʝʢ ɹʘʨʜʳ, ʃʝʢʘ ʠ ʊʘʟʘ; 

ʦʪʦʙʨʘʥʦ 650 ʧʨʦʙ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʍʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ 

ʧʨʦʠʟʚʝʜʝʥʳ ʧʦʣʝʚʦʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʠʩʪʝʤʳ 

ʈʝʟʥʠʢʦʚʘ ʭʠʤʠʢʘʤʠ ʊ. ɺ. ʂʠʨʠʣʣʦʚʳʭ, ʉ. ʌ. ʂʫʜʨʷʰʝʚʳʤ, 

ɺ. ʅ. ʃʦʛʫʥʦʚʳʤ, ʖ. ʄ. ʍʣʦʧʦʪʦʚʦʡ ʠ ʃ. ɸ. ʉʪʝʧʘʥʦʚʦʡ. ʈʘʙʦʪʘʤʠ 

ʨʫʢʦʚʦʜʠʣ ʧʨʦʬʝʩʩʦʨ ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʨʘʞʝʥʳ ʚ ʨʷʜʝ ʩʪʘʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʚʪʦʨʘ, ʧʨʠʥʠʤʘʚʰʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪʘʭ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʥʘʧʠʩʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʵʢʩʧʝʜʠʮʠʡ 

ʢʘʬʝʜʨʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʇʝʨʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ. ʄ. ɻʦʨʴʢʦʛʦ. 

ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʈɸʁʆʅɸ 

ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʠʡ ʢʘʨʩʪʦʚʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʨʘʥʠʮʝ 

ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʠ ʋʬʠʤʩʢʦ-ʉʦʣʠʢʘʤʩʢʦʡ ʚʧʘʜʠʥʳ. ʆʥ ʩʣʦʞʝʥ 

ʧʦʨʦʜʘʤʠ ʘʨʪʠʥʩʢʦʛʦ, ʢʫʥʛʫʨʩʢʦʛʦ ʠ ʯʘʩʪʠʯʥʦ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʦʚ 

ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʇʦʨʦʜʳ ʘʨʪʠʥʩʢʦʛʦ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʦʚ ʚʳʭʦʜʷʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ; ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʝʛʦ ʩʣʦʞʝʥʦ 

ʢʫʥʛʫʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʊʨʝʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʣʝʛʘʶʪ ʚ ʜʨʝʚʥʠʭ 

ʢʘʨʩʪʦʚʳʭ ʚʧʘʜʠʥʘʭ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʘ ʯʝʪʚʝʨʪʠʯʥʳʝ ï ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʠ 

ʚ ʚʠʜʝ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʠ ʩʢʣʦʥʘʭ. 

ɸʨʪʠʥʩʢʠʡ ʷʨʫʩ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʠʨʛʠʥ- ʩʢʠʤʠ 

ʩʣʦʠʩʪʳʤʠ, ʩʣʝʛʢʘ ʛʣʠʥʠʩʪʳʤʠ, ʦʢʨʝʤʥʝʣʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʙʦʛʘʪʦʡ 

ʬʘʫʥʦʡ. ɺʳʰʝ ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʚ ʢʘʤʘʡʩʢʠʝ ʦʢʨʝʤʥʝʣʳʝ ʠʟʚʝʩʪʥʷʢʠ. 

ɺʳʭʦʜʳ ʵʪʠʭ ʧʦʨʦʜ ʠʤʝʶʪʩʷ ʚ ʫʩʪʴʝ ɹʦʣʴʰʦʛʦ ʣʦʛʘ ʫ ʩ. ɹ. ʂʣʶʯʠ, ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʦʚ ʜʦʣʠʥʳ ʨ. ʂʠʰʝʨʪʢʠ ʚ 1 ʢʤ ʚʳʰʝ ʜ. ʅʠʟʢʦʝ, ʥʘ 

ʧʨʘʚʦʤ ʩʢʣʦʥʝ ʨ. ʉʳʣʚr ʧʨʦʪʠʚ ʛʦʨʳ ʃʦʧʘʪʘ ʠ ʚ 100 ʤ ʥʠʞʝ 

ʜ. ɻʨʠʙʫʰʠʥʦ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʚʳʩʳʧʦʢ ʧʦʯʪʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʨ. ʀʨʛʠʥʳ. ʄʦʱʥʦʩʪʴ ʢʘʤʘʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 40 ʜʦ 80 ʤ. 

ʂ ʚʦʩʪʦʢʫ ʦʪ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʚ ʜʠʚʴʶ ʩʚʠʪʫ ʤʝʨʛʝʣʝʡ 

(ʨʠʩ. 2). 

ʅʘ ʠʨʛʠʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʟʘʣʝʛʘʶʪ ʩʘʨʛʠʥʩʢʠʝ ʨʠʬʳ ʢʦʥʫʩʦʚʠʜʥʦʡ 

ʬʦʨʤʳ ʤʦʱʥʦʩʪʴʶ ʜʦ 100ï150 ʤ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʜʦʣʴ 

ʚʦʩʪʦʯʥʦʛʦ ʢʨʳʣʘ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʠ ʦʙʥʘʞʝʥʳ ʥʘ ʛʦʨʝ ʀʣʴʠʥʩʢʦʡ ʚ 

ʩ. ɹ. ʂʣʶʯʠ, ʥʘ ʛʦʨʝ ʂʫʣʠʢʦʚʦʡ ʠ ʛʦʨʝ ʆʧʘʣʠʭʠʥʦʡ ʢ ʶ.-ʟ. ʦʪ 

ʧʦʩ. ʉʫʢʩʫʥ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʛʦʨʘ
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ʂʣʝʥʦʚʘʷ, ʢʘʤʥʠ ʃʦʙʘʯ ʠ ʂʘʤʝʰʦʢ ʥʘ ʨ. ʉʳʣʚʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ 

ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ. ʅʝʢʦʪʦʨʳʝ ʨʠʬʳ ʜʦʩʪʠʛʘʶʪ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʛʦʨʘ 

ʂʣʝʥʦʚʘʷ, ʥʘʧʨʠʤʝʨ, ʠʤʝʝʪ ʦʩʥʦʚʘʥʠʝ 1,5 ʥʘ 1,5 ʢʤ. 

ʎʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʨʠʬʦʚ ʩʣʦʞʝʥʳ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, 

ʧʝʨʝʧʦʣʥʝʥʥʳʤʠ ʤʰʘʥʢʘʤʠ ʠ ʙʨʘʭʠʦʧʦʜʘʤʠ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʯʣʝʥʠʢʠ ʢʨʠʥʦʠʜʝʡ, ʧʝʣʝʮʠʧʦʜʳ ʠ ʦʜʠʥʦʯʥʳʝ ʢʦʨʘʣʣʳ. ʍʘʨʘʢʪʝʨʥʦ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʠʥʢʨʫʩʪʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʘʫʥʳ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʢʨʘʷʤ ʨʠʬʦʚ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʘʫʥʳ ʫʙʳʚʘʝʪ, ʠʟʚʝʩʪʥʷʢʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʛʣʠʥʠʩʪʳʤʠ. 

ʇʨʦʮʝʩʩʳ ʜʦʣʦʤʠʪʠʟʘʮʠʠ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʤʝʩʪʘʤʠ ʠʟʤʝʥʠʣʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʦʙʣʠʢ ʩʘʨʛʠʥʩʢʠʭ ʨʠʬʦʚ, ʦʩʦʙʝʥʥʦ ʤʝʣʢʠʭ ʤʘʩʩʠʚʦʚ. 

ɿʜʝʩʴ ʧʦʯʪʠ ʚʩʷ ʬʘʫʥʘ ʙʳʚʘʝʪ ʚʳʱʝʣʦʯʝʥʘ, ʘ ʦʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʥʝʝ 

ʧʫʩʪʦʪʳ ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʧʨʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (ɺ. ɼ. ʅʘʣʠʚʢʠʥ, 

1949). 

ʅʘʠʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʷʚʣʷʶʪʩʷ ʩʳʣʚʝʥʩʢʠʝ ʨʠʬʳ ʢʘʢ ʢʦʥʫʩʦʚʠʜʥʦʡ, 

ʪʘʢ ʠ ʧʣʘʩʪʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. ʉʦʙʩʪʚʝʥʥʦ ʩʳʣʚʝʥʩʢʠʝ ʨʠʬʳ 

(ɺ. ɼ. ʅʘʣʠʚʢʠʥ, 1949) ʚʳʨʦʩʣʠ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʢʘʤʘʡʩʢʦʡ ʩʚʠʪʳ. ʆʥʠ 

ʚʳʭʦʜʷʪ ʧʦ ʙʝʨʝʛʘʤ ʨ. ʉʳʣʚr ʤʝʞʜʫ ʩʝʣʘʤʠ ʌʠʣʠʧʧʦʚʢʘ ʠ 

ʋʩʪʴ-ʂʠʰʝʨʪʴ, ʚ ʦʙʥʘʞʝʥʠʷʭ ʠ ʢʘʨʴʝʨʘʭ ʫ ʜ. ʄʠʞʫʝʚʦ, ʧʦ ʨ. ʂʠʰʝʨʪʢʝ 

ʚʳʰʝ ʜ. ʅʠʟʢʦʝ, ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʀʨʛʠʥʳ ʩʝʚʝʨʥʝʝ ʫʩʪʴʷ ɹʦʣʴʰʦʛʦ 

ʣʦʛʘ ʚ ʩ. ɹ. ʂʣʶʯʠ, ʜʦ ʧʦʩ. ʉʫʢʩʫʥ ʠ ʜʘʣʝʝ ʜʦ ʜ. ɼʠʢʦʝ ʆʟʝʨʦ. ʇʦ 

ʨ. ʉʳʣʚʝ ʤʦʱʥʦʩʪʴ ʠʭ ʜʦʩʪʠʛʘʝʪ 50ï60 ʤ, ʘ ʧʦʧʝʨʝʯʥʠʢ ʦʩʥʦʚʘʥʠʷï 

100ï150 ʤ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʷʚʣʷʶʪʩʷ 

ʠʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʦʛʥʫʛʳʝ, ʠʥʦʛʜʘ 

ʚʝʪʚʷʱʠʝʩʷ ʪʨʫʙʦʯʢʠ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʨʘʚʝʥ 2 ʤʤ, ʥʦ ʠʥʦʛʜʘ 

ʜʦʩʪʠʛʘʝʪ 5 ʤʤ. ʎʝʥʪʨʘʣʴʥʳʡ ʢʘʥʘʣ ʦʯʝʥʴ ʪʦʥʢʠʡ ʠ ʠʟʤʝʨʷʝʪʩʷ ʜʦʣʷʤʠ 

ʤʠʣʣʠʤʝʪʨʘ. ʀʟʨʝʜʢʘ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʦʥʠ ʦʙʨʘʩʪʘʶʪ ʦʙʣʦʤʢʠ 

ʤʰʘʥʦʢ ʠ ʜʨʫʛʦʡ ʬʘʫʥʳ. ʇʦʤʠʤʦ ʚʦʜʦʨʦʩʣʝʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʤʰʘʥʢʠ, 

ʙʨʘʭʠʦʧʦʜʳ, ʯʣʝʥʠʢʠ ʢʨʠʥʦʠʜʝʡ, ʦʜʠʥʦʯʥʳʝ ʢʦʨʘʣʣʳ, ʛʘʩʪʨʦʧʦʜʳ, 

ʤʝʣʢʠʝ ʬʦʨʘʤʠʥʠʬʝʨʳ, ʠʛʣʳ ʠ ʪʘʙʣʠʯʢʠ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʩʬʝʨʠʯʝʩʢʠʝ ʠ 

ʩʪʨʦʤʘʪʦʧʦʨʦʚʠʜʥʳʝ ʚʦʜʦʨʦʩʣʠ. ʌʘʫʥʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʉʳʣʚʝʥʩʢʠʝ ʨʠʬʳ ʦʙʣʝʢʘʶʪʩʷ ʠ ʧʝʨʝʭʦʜʷʪ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʚ 

ʩʣʦʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʰʫʨʪʘʥʩʢʦʡ ʩʚʠʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʠʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʌʘʫʥʘ ʠʭ ʠʤʝʝʪ ʫʛʥʝʪʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. 

ʂʫʥʛʫʨʩʢʠʡ ʷʨʫʩ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʬʠʣʠʧʧʦʚʩʢʠʡ ʠ ʠʨʝʥʩʢʠʡ 

ʛʦʨʠʟʦʥʪʳ (ʀ. X. ɸʙʨʠʢʦʩʦʚ, 1963). ʇ. ɸ. ʉʦʬʨʦʥʠʮʢʠʡ ʠ 

ɺ. ʇ. ɿʦʣʦʪʦʚʘ (1957) ʜʣʷ ʬʠʣʠʧʧʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʳʜʝʣʷʶʪ 4 ʪʠʧʘ 

ʨʘʟʨʝʟʘ. 

ʂʘʨʙʦʥʘʪʥʳʡ ʪʠʧ ʨʘʟʨʝʟʘ ʩʣʘʛʘʝʪʩʷ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ, 

ʧʝʣʠʪʦʤʦʨʬʥʳʤʠ ʜʦʣʦʤʠʪʘʤʠ, ʫʯʘʩʪʢʘʤʠ ʦʦʣʠʪʦʚʳʤʠ, ʠ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 
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ʛʠʧʩʘ ʠ ʘʥʛʠʜʨʠʪʘ. ʆʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʋʬʠʤʩʢʦʤ ʚʘʣʝ ʥʝʩʢʦʣʴʢʦ 

ʟʘʧʘʜʥʝʝ ʣʠʥʠʠ ʋʩʪʴ-ʂʠʰʝʨʪʴ ï ʉʫʢʩʫʥ. ʅʘ ʚʦʩʪʦʢ ʵʪʠ ʦʪʣʦʞʝʥʠʷ 

ʧʦʛʨʫʞʘʶʪʩʷ ʠ ʟʘʤʝʱʘʶʪʩʷ ʢʘʨʙʦʥʘʪʥʦʩʫʣʴʬʘʪʥʳʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʘʥʛʠʜʨʠʪʘʤʠ ʩ ʧʘʯʢʘʤʠ 

ʜʦʣʦʤʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ɺʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʨʦʭʦʜʠʪ ʥʝʤʥʦʛʦ ʚʦʩʪʦʯʥʝʝ ʩ. ɹʝʨʝʟʦʚʢʘ ʠ ʜʘʣʝʝ ʠʜʝʪ ʥʘ ʶʛ ʧʦʯʪʠ ʧʦ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʤʫ ʦʪʨʝʟʢʫ ʨ. ʉʳʣʚr. ʂʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ- 

ʛʣʠʥʠʩʪʳʡ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʧʝʩʯʘʥʠʢʦʚʳʡ ʪʠʧʳ ʨʘʟʨʝʟʦʚ ʚʩʢʨʳʪʳ 

ʩʢʚʘʞʠʥʘʤʠ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ 

ʋʬʠʤʩʢʦ-ʉʦʣʠʢʘʤʩʢʦʡ ʚʧʘʜʠʥʳ. ʄʦʱʥʦʩʪʴ ʬʠʣʠʧʧʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

80ï90 ʤ. 

ɸʥʘʣʦʛʦʤ ʠʨʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʧʦʚʩʢʘʷ ʩʚʠʪʘ, ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʥʘʷ ʇ. ɸ. ʉʦʬʨʦʥʠʮʢʠʤ. ʆʥʘ ʩʣʘʛʘʝʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʨʘʡʦʥʘ. ʇʦʧʦʚʩʢʘʷ 

ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʨʛʝʣʷʤʠ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʨʛʝʣʷʤʠ, 

ʛʣʠʥʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ 

ʣʠʥʟʘʤʠ ʛʠʧʩʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʝʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʘʯʢʘ 

ʘʥʛʠʜʨʠʪʦʚ. ʄʝʨʛʝʣʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʪʦʥʢʦʧʣʠʪʯʘʪʳʝ, 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ ï ʯʘʩʪʦ ʪʦʣʩʪʦʧʣʠʪʯʘʪʳʝ. ʆʥʠ ʦʙʥʘʞʘʶʪʩʷ ʚ 

ʄʠʞʫʝʚʩʢʦʤ ʠ ʉʦʣʦʤʘʪʦʚʩʢʦʤ ʣʦʛʘʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ, ʚ 

ʚʦʨʦʥʢʘʭ ʫ ʜ. ɻʘʨʠʥʦ, ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. ʉʝʜʠʥʢʠ, ʫ ʜ. ʏʝʯʫʚʘʨʢʘ. 

ʄʝʩʪʘʤʠ ʚ ʥʠʭ ʦʙʥʘʨʫʞʝʥʳ ʦʪʧʝʯʘʪʢʠ ʥʘʩʝʢʦʤʳʭ. 

ʀʟʚʝʩʪʥʷʢʠ ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʧʣʦʪʥʳʝ, 

ʢʨʝʧʢʠʝ, ʪʦʥʢʦʧʣʠʪʯʘʪʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ɻʣʠʥʳ 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ ʠ ʞʝʣʪʳʝ, ʧʣʠʪʯʘʪʳʝ, ʧʦʣʦʩʯʘʪʳʝ ʤʝʩʪʘʤʠ 

ʧʝʨʝʭʦʜʷʪ ʚ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʧʝʩʯʘʥʠʢ. 

ɻʠʧʩʳ ʠ ʘʥʛʠʜʨʠʪʳ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʫ ʩ. ʇʦʩʘʜ-ʂʠʰʝʨʪʴ ʠ ʫ 

ʜʝʨʝʚʝʥʴ ʄʘʟʫʝʚʢʘ ʠ ɹʫʨʮʝʚʦ, ʘ ʪʘʢʞʝ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʚ ʩʝʣʘʭ 

ʋʩʪʴ-ʂʠʰʝʨʪʴ ʠ ʉʦʚʝʪʥʘʷ, ʚ ʜ. ɼʠʢʦʝ ʆʟʝʨʦ ʠ ʚ ʜʨʫʛʠʭ ʧʫʥʢʪʘʭ (ʨʠʩ. 3). 

ɺʦʩʪʦʯʥʝʝ ʧʦʧʦʚʩʢʘʷ ʩʚʠʪʘ ʟʘʤʝʱʘʝʪʩʷ ʢʦʰʝʣʝʚʩʢʦʡ. ʇʦ ʜʘʥʥʳʤ 

ɹ. ʀ. ɻʨʘʡʬʝʨʘ ʠ ʈ. ɸ. ɿʫʝʚʦʡ, ʚ ʙʘʩʩʝʡʥʘʭ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ ʉʳʣʚʳ ï 

ʨʝʢ ʃʝʢʘ, ɹʘʨʜʳ ʠ ʐʘʢʚʳ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ ʧʘʯʢʘʤʠ. ʅʠʞʥʷʷ 

ʧʘʯʢʘ ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʣʠʥʘʤʠ, ʘʥʛʠʜʨʠʪʘʤʠ ʠ ʢʘʤʝʥʥʦʡ ʩʦʣʴʶ. 

ʉʨʝʜʥʷʷ ʧʘʯʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʙʝʣʳʭ, ʢʘʚʝʨʥʦʟʥʳʭ ʠ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʪʶʡʩʢʦʡ 

ʧʘʯʢʦʡ. ɺʝʨʭʥʷʷ ʧʘʯʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʠʪʯʘʪʳʤʠ ʤʝʨʛʝʣʷʤʠ, 

ʜʦʣʦʤʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ. 

ʊʶʡʩʢʘʷ ʧʘʯʢʘ ʤʦʱʥʦʩʪʴʶ 3ï7 ʤ ʚʳʜʝʣʷʝʪʩʷ ʩʨʝʜʠ ʧʦʧʦʚʩʢʦʡ ʠ 

ʢʦʰʝʣʝʚʩʢʦʡ ʩʚʠʪ. ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʳ ʙʝʣʳʝ, ʧʣʦʪʥʳʝ ʩʘʭʘʨʦʚʠʜʥʳʝ ʠ 

ʩʚʝʪʣʦ-ʞʝʣʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʦʙʳʯʥʦ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤʠ, ʚʳʪʷʥʫʪʳʤʠ 

ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʢʘʚʝʨʥʘʤʠ. ʄʝʩʪʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ. ʀʥʦʛʜʘ ʩʦʜʝʨʞʘʪʩʷ ʣʠʥʟʳ ʢʨʝʤʥʝʡ ʠ 

ʧʨʦʞʠʣʢʠ ʞʝʣʪʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʪʘ, 
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ʘ ʚ ʧʣʦʪʥʳʭ ʨʘʟʥʦʩʪʷʭ ï ʚʢʣʶʯʝʥʠʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʘʩʙʝʩʪʦʧʦʜʦʙʥʦʛʦ 

ʤʠʥʝʨʘʣʘ ï ʧʦʣʳʛʦʨʩʢʠʪʘ. 

ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʳ ʨʘʟʨʝʟʳ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷ 

ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ 

ʨʘʡʦʥʘ. 

ʋʬʠʤʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʣʠʢʘʤʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʦʪʣʦʞʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʚʦʟʚʳʰʝʥʥʳʭ  

ʫʯʘʩʪʢʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ 

ʤʝʞʜʫ ʫʩʪʫʧʦʤ ʋʬʠʤʩʢʦʛʦ 

ʧʣʘʪʦ ʠ ʨ. ʉʳʣʚʦʡ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʦʥ ʚ ʦʩʥʦʚʥʦʤ 

ʧʝʩʯʘʥʠʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʠ 

ʜʦʣʦʤʠʪʘʤʠ. 

ɺʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ 

ʢʨʳʣʘ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʧʦʣʦʩʘ 

ʢʘʨʩʪʦʚʳʭ ʙʨʝʢʯʠʡ, ʰʠʨʠʥʘ 

ʢʦʪʦʨʦʡ ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʝʪ 

ʧʦʯʪʠ ʜʚʫʭ ʢʠʣʦʤʝʪʨʦʚ. 

ʇʦʜʦʙʥʳʝ ʙʨʝʢʯʠʠ ʟʘʥʠʤʘʶʪ 

ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʥʘ 

ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʠ ʩʝʚʝʨʥʦʤ 

ʧʦʛʨʫʞʝʥʠʠ ʚʘʣʘ. ʆʥʠ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʅ. ʇ. ɻʝʨʘʩʠʤʦʚʳʤ 

ʠ ɽ. ʀ. ʊʠʭʚʠʥʩʢʦʡ (1934), 

ʅ. ʇ. ɻʝʨʘʩʠʤʦʚʳʤ (1947), 

ʄ. ʅ. ɺʘʛʘʝʚʳʤ ʠ 

ʅ. ʗ. ʂʦʩʪʦʛʨʳʟʦʤ ʚ 1947 ʛ., 

ʂ. ʇ. ʇʣʶʩʥʠʥʳʤ (1947), 

ɺ. ɼ. ʅʘʣʠʚʢʠʥʳʤ (1949), 

ɽ. ʗ. ʄʦʩʢʘʣʝʚʦʡ ʚ 1952 ʛ., 

ɹ. ʀ. ɻʨʘʡʬʝʨʦʤ ʠ 

ʈ. ɸ. ɿʫʝʚʦʡ ʚ 1954 ʛ. ʠ 

ʜʨʫʛʠʤʠ. ɻʝʦʣʦʛʠ-ʥʝʬʪʷʥʠʢʠ 

ʇʨʠʢʘʤʴʷ ʥʘʟʳʚʘʶʪ ʵʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʣʴʭʦʚʩʢʦʡ 

ʚʪʦʨʠʯʥʦʡ ʢʘʨʩʪʦʚʦʡ 

ʙʨʝʢʯʠʝʡ. 

ɺ. ɼ. ʅʘʣʠʚʢʠʥ (1949) ʠ ʜʨʫʛʠʝ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʨʝʢʯʠʠ ʩʦʩʪʦʷʪ ʠʟ 

ʫʛʣʦʚʘʪʳʭ ʦʙʣʦʤʢʦʚ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʚʝʣʠʯʠʥʦʶ ʦʪ 1 ʩʤ ʜʦ 0,5 ʤ ʠ 

ʙʦʣʝʝ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʤ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤ 

ʮʝʤʝʥʪʦʤ. ʆʙʣʦʤʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʤʠ 

ʜʦʣʦʤʠʪʘʤʠ, ʤʝʩʪʘʤʠ ʩ ʬʘʫʥʦʡ ʙʨʘʭʠʦʧʦʜ, ʠʟʚʝʩʪʥʷʢʘʤʠ, 

 
ʈʠʩ. 3. ʈʘʟʨʝʟʳ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʘʶʱʠʭ ʧʝʨʤʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʚ ʜ. ʍʫʜʷʢʦʚʦ (I), ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ (II), 

ʩ. ʇʦʩʘʜ-ʂʠʰʝʨʪʴ (III): 1 ï ʛʣʠʥʘ ʠ ʩʫʛʣʠʥʦʢ, 

2 ï ʛʣʠʥʘ ʩ ʦʙʣʦʤʢʘʤʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, 

3 ï ʤʝʨʛʝʣʴ, 4 ï ʘʣʝʚʨʦʣʠʪ ʠ ʘʨʛʠʣʣʠʪ, 

5 ï ʜʦʣʦʤʠʪ, 6 ï ʠʟʚʝʩʪʥʷʢ, 7 ï ʛʠʧʩ, 8 ï ʘʥʛʠʜʨʠʪ. 
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ʠʥʦʛʜʘ ʦʢʨʝʤʥʝʣʳʤʠ, ʨʝʞʝ ʘʥʛʠʜʨʠʪʘʤʠ, ʘ ʚʦʩʪʦʯʥʝʝ ʨ. ʀʨʛʠʥʳ ʪʘʢʞʝ 

ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʛʣʠʥʘʤʠ. ɽ. ʗ. ʄʦʩʢʘʣʝʚʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʜʣʷ ʢʘʨʩʪʦʚʳʭ 

ʙʨʝʢʯʠʡ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʢʨʝʤʥʝʚʦʡ ʠ ʢʚʘʨʮʝʚʦʡ ʛʘʣʴʢʠ. ɸʚʪʦʨ 

ʥʘʙʣʶʜʘʣʘ ʢʘʨʩʪʦʚʳʝ ʙʨʝʢʯʠʠ ʚ ʜʦʣʠʥʝ ʨ. ʉʦʚʝʪʥʠʢʠ, ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ 

ʨ. ʀʨʛʠʥʳ, ʘ ʪʘʢʞʝ ʚ ʢʝʨʥʝ ʩʢʚʘʞʠʥ ʫ ʩʝʣ ʉʦʚʝʪʥʘʷ ʠ ʋʩʪʴ-ʂʠʰʝʨʪʴ. 

Moʱʥocʪʴ ʠʭ ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʝʪ 45 ʤ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʨʝʢʯʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 1960). ɺʦʟʨʘʩʪ ʠʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʡ. 

ʊʨʝʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʧʷʪʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʝʨʤʩʢʠʭ ʧʦʨʦʜ. ʕʪʦ ʙʝʣʳʝ ʠ ʮʚʝʪʥʳʝ ʛʣʠʥʳ (ɺ. ɸ. ɸʧʨʦʜʦʚ, 1956; 

ɺ. ʇ. ʇʝʪʨʦʚ, 1948), ʢʚʘʨʮʝʚʳʝ ʧʝʩʢʠ ʠ ʛʘʣʝʯʥʠʢʠ, ʨʝʞʝ ʚʘʣʫʥʳ ʠ 

ʱʝʙʝʥʢʘ ʢʨʝʤʥʝʡ, ʩʣʠʚʥʳʭ ʛʘʣʝʯʥʠʢʦʚ ʠ ʢʚʘʨʮʠʪʦʚ. ʄʝʩʪʘʤʠ 

ʪʨʝʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʜʨʝʚʥʠʭ ʢʘʨʩʪʦʚʳʭ ʚʧʘʜʠʥʘʭ 

(ʧʝʥʴʢʦʚʩʢʠʝ ʦʛʥʝʫʧʦʨʥʳʝ ʛʣʠʥʳ). 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ. 

1. ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʫʩʝʣ, ʧʦʡʤ ʠ ʪʝʨʨʘʩ ʨ. ʉʳʣʚr ʠ ʝʝ 

ʧʨʠʪʦʢʦʚ ʥʘʠʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ ʜʦʩʪʠʛʘʶʪ ʫ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʢʘʤʠ, ʛʘʣʝʯʥʠʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ. 

2. ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʦʚʨʘʛʦʚ ʩʦʩʪʦʷʪ ʠʟ 

ʥʝʦʢʘʪʘʥʥʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʫ ʦʚʨʘʛʦʚ, ʨʘʟʤʳʚʘʶʱʠʭ 

ʪʝʨʨʘʩʳ, ʠʟ ʛʘʣʝʯʥʠʢʘ. 

3. ʆʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʠ ʪʦʨʬʷʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ 

ʜʦʩʪʠʛʘʶʪ ʚ ʜʨʝʚʥʠʭ ʢʘʨʩʪʦʚʳʭ ʚʧʘʜʠʥʘʭ, ʧʦʢʨʳʪʳʭ ʩʧʣʘʚʠʥʦʡ, ʠ ʥʘ 

ʜʥʝ ʢʨʫʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʢʦʪʣʦʚʠʥ. ʊʦʨʬ ʅʠʟʢʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʫʜʦʙʨʝʥʠʝ. 

4. ʀʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ. ʅʘʠʙʦʣʝʝ ʤʦʱʥʦʝ 

ʩʢʦʧʣʝʥʠʝ ʪʫʬʦʚ (ʜʦ 6 ʤ) ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʠʩʪʦʯʥʠʢʘ ʇʣʘʢʫʥ ʥʘʧʨʦʪʠʚ 

ʜ. ʉʘʩʳʢʦʚʦ. ʀʟʚʝʩʪʢʦʚʳʝ ʪʫʬʳ ʦʪʣʘʛʘʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚ ʅʠʟʢʦʚʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ, ʘ ʪʘʢʞʝ ʫ ʜʝʨʝʚʝʥʴ ɿʫʝʚʦ ʠ ʄʘʭʘʣʠ. 

5. ʕʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʢʨʳʚʘʶʪ ʚʩʶ 

ʪʝʨʨʠʪʦʨʠʶ, ʠ ʣʠʰʴ ʤʝʩʪʘʤʠ ʠʟ-ʧʦʜ ʥʠʭ ʚʳʩʪʫʧʘʶʪ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ. 

ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʙʫʨʳʝ ʩʫʛʣʠʥʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʱʝʙʝʥʢʫ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 

6. ʆʙʚʘʣʴʥʦ-ʢʘʨʩʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʨʝʚʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʚʘʣʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʣʦʤʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʤʝʰʘʥʳ ʩ ʛʣʠʥʦʡ, ʧʝʩʢʦʤ ʠ ʜʨʫʛʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʊʝʢʪʦʥʠʢʘ. ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʠʡ ʢʘʨʩʪʦʚʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ 

ʥʘ ʛʨʘʥʠʮʝ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ 

ʧʨʦʛʠʙʘ, ʧʨʦʚʦʜʠʤʦʡ ʧʦ ʚʦʩʪʦʯʥʦʤʫ ʢʨʳʣʫ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ. ʋʬʠʤʩʢʠʡ 

ʚʘʣ ʚʳʜʝʣʷʝʪʩʷ ʚ ʧʨʠʦʩʝʚʦʡ ʯʘʩʪʠ 
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ʶʞʥʦʡ ʚʝʨʰʠʥʳ ʇʝʨʤʩʢʦ-ɹʘʰʢʠʨʩʢʦʛʦ ʩʚʦʜʘ (ʇ. ɸ. ʉʦʬʨʦʥʠʮʢʠʡ, 

ʂ. ʉ. ʐʝʨʰʥʝʚ, 1963). ʆʥ ʚʳʪʷʥʫʪ ʧʦʯʪʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʠ ʧʦʛʨʫʞʘʝʪʩʷ 

ʥʘ ʩʝʚʝʨ. ɺʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʝʛʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʘʜʥʳʤ 

ʢʨʳʣʦʤ ʖʨʝʟʘʥʦ-ʉʳʣʚʝʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʶʞʥʫʶ 

ʯʘʩʪʴ ʋʬʠʤʩʢʦ-ʉʦʣʠʢʘʤʩʢʦʡ ʚʧʘʜʠʥʳ (ʀ. X. ɸʙʨʠʢʦʩʦʚ, 1963). 

ɺʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʶʞʥʝʝ ʨ. ʉʳʣʚr ʯʝʪʢʦ ʚʳʨʘʞʝʥʦ 

ʚ ʨʝʣʴʝʬʝ ʫʩʪʫʧʦʤ, ʧʨʦʭʦʜʷʱʠʤ ʥʝʩʢʦʣʴʢʦ ʟʘʧʘʜʥʝʝ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ, 

ʧʦʩ. ʉʫʢʩʫʥ ʠ ʩ. ɹ. ʂʣʶʯʠ. ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʫʥʛʫʨʘ ʟʜʝʩʴ ʧʦʛʨʫʞʘʶʪʩʷ ʥʘ ʚʦʩʪʦʢ ʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʱʘʶʪʩʷ 

ʩʫʣʴʬʘʪʥʳʤʠ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʚʦʩʪʦʯʥʦʛʦ ʢʨʳʣʘ ʚʘʣʘ ʥʝ ʧʨʝʚʳʰʘʶʪ 2ï4Á 

(ʨʠʩ. 4). 

 
ʈʠʩ. 4. ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʥʘ ʰʠʨʦʪʝ ʩ. ʋʩʪʴ- ʂʠʰʝʨʪʴ ʧʦ ʜʘʥʥʳʤ 
ʛʝʦʣʦʛʦʚ ʇʝʨʤʥʝʬʪʝʨʘʟʚʝʜʢʠ: I ï ʠʨʛʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ, 2, 3 ï ʩʘʨʛʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ, 4 ï 

ʜʠʚʴʷ ʩʚʠʪʘ, 5 ï ʬʠʣʠʧʧʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ, 6 ï ʣʝʢʩʢʘʷ ʩʚʠʪʘ, 7 ï ʠʨʝʥʩʢʠʡ ʛʦʨʠʟʦʥʪ, 8 ï 

ʧʦʧʦʚʩʢʘʷ ʩʚʠʪʘ, 9 ï ʢʦʰʝʣʝʚʩʢʘʷ ʩʚʠʪʘ, 10 ï ʩʦʣʠʢʘʤʩʢʠʡ ʛʦʨʠʟʦʥʪ, 11 ï ʦʣʴʭʦʚʩʢʘʷ 
ʙʨʝʢʯʠʷ. 
 

ʆʪ ʣʠʥʠʠ ʋʩʪʴ-ʂʠʰʝʨʪʴ ï ɹ. ʂʣʶʯʠ ʜʦ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 

ʩʪ. ʐʫʤʢʦʚʦ, ɹ. ʀ. ɻʨʘʡʬʝʨ ʠ ʈ. ɸ. ɿʫʝʚʘ ʚʳʜʝʣʷʶʪ ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ 

ʖʨʝʟʘʥʦ-ʉʳʣʚʝʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ɿʜʝʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʭʦʜʷʪ 

ʧʦʨʦʜʳ ʧʦʧʦʚʩʢʦʡ ʠ ʢʦʰʝʣʝʚʩʢʦʡ ʩʚʠʪ, ʘ ʤʝʩʪʘʤʠ ï ʩʦʣʠʢʘʤʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ. ʆʩʠ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʠ ʖʨʝʟʘʥʦ-ʉʳʣʚʝʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʳ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʥʘ ʰʠʨʦʪʝ ʩ. ɹʨʝʭʦʚʦ ï 

10 ʢʤ. ɺʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʜʝʧʨʝʩʩʠʠ ʙʦʣʝʝ ʧʦʣʦʛʦʝ, ʯʝʤ ʟʘʧʘʜʥʦʝ. 

ʂʘʢ ʋʬʠʤʩʢʠʡ ʚʘʣ, ʪʘʢ ʠ ʖʨʝʟʘʥʦ-ʉʳʣʚʝʥʩʢʘʷ ʜʝʧʨʝʩʩʠʷ 

ʧʦʛʨʫʞʘʶʪʩʷ ʥʘ ʩʝʚʝʨ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʰʘʨʥʠʨʘ ʜʝʧʨʝʩʩʠʠ ʜʣʷ ʧʦʜʦʰʚʳ 

ʢʫʥʛʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 10ï15Á, ʯʪʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʛʣʫ 

ʧʦʛʨʫʞʝʥʠʷ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ. 

ʄʥʦʛʠʝ ʛʝʦʣʦʛʠ (ʄ. ʄ. ʊʦʣʩʪʠʭʠʥʘ, 1932; ʄ. ɺ. ʂʨʫʛʣʦʚ, 1933 ʠ 

ʜʨʫʛʠʝ) ʧʨʦʚʦʜʠʣʠ ʧʦ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʩʙʨʦʩ, ʘ 

ɻ. ʅ. ʌʨʝʜʝʨʠʢʩ, ʊ. ʄ. ɽʤʝʣʴʷʥʮʝʚ ʠ ʀ. ʄ. ʇʝʨʝʩʣʝʛʠʥ ʫʩʪʘʥʦʚʠʣʠ 

ʮʝʣʫʶ ʩʝʨʠʶ ʩʙʨʦʩʦʚ. ʆʪʨʠʮʘʪʝʣʴʥʦ ʢ ʠʜʝʝ 
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ʩʙʨʦʩʘ ʦʪʥʦʩʠʪʩʷ ɺ. ɼ. ʅʘʣʠʚʢʠʥ (1949). ʆʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʘʟʨʳʚʳ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʘ ʩʘʤʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʩ 

ʨʠʬʦʚʳʤʠ ʤʘʩʩʠʚʘʤʠ, ʚʜʘʶʱʠʤʠʩʷ ʜʘʣʝʢʦ ʚ ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ 

ʢʫʥʛʫʨʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ, ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʩʙʨʦʩʘ. 

ɹ. ʀ. ɻʨʘʡʬʝʨ ʠ ʈ. ɸ. ɿʫʝʚʘ ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʙʨʦʩʘ 

ʘʤʧʣʠʪʫʜʦʡ ʜʦ 100 ʤ ʦʩʥʦʚʘʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʇʦʜʥʷʪʠʝ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʚ ʯʝʪʚʝʨʪʠʯʥʦʤ ʧʝʨʠʦʜʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ, ʚʝʨʦʷʪʥʦ, ʥʝʢʦʪʦʨʳʤ 

ʨʘʩʪʷʞʝʥʠʝʤ ʧʦʨʦʜ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʝʱʠʥ. ɸ. ʀ. ʉʠʣʠʥ-ɹʝʢʯʫʨʠʥ 

(1949) ʫʩʪʘʥʦʚʠʣ çʩʙʨʦʩè ʚ ʨʘʡʦʥʝ ʢʫʨʦʨʪʘ ʂʣʶʯʠ ʧʦ ʠʟʦʭʠʤʘʤ ʭʣʦʨʘ ʚ 

ʚʦʜʘʭ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ. ʈʘʟʚʠʪʠʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʧʨʦʮʝʩʩʳ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʚʳʚʝʪʨʠʚʘʥʠʷ. ɺ ʨʘʡʦʥʝ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ 

ʥʘ ʜʥʝ ʢʘʨʩʪʦʚʦʛʦ ʦʟʝʨʘ ʦʙʥʘʨʫʞʝʥ ʢʘʥʘʣ, ʧʨʦʩʣʝʞʝʥʥʳʡ ʜʦ ʛʣʫʙʠʥʳ 

20 ʤ. 

ɺ ʦʙʥʘʞʝʥʠʷʭ ʤʝʨʛʝʣʠ, ʧʝʩʯʘʥʠʢʠ, ʜʦʣʦʤʠʪʳ ʥʘʩʪʦʣʴʢʦ 

ʚʳʚʝʪʨʝʣʳʝ, ʯʪʦ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʦʪʨʷʩʝʥʠʷʭ ʨʘʩʩʳʧʘʶʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʧʣʠʪʢʠ. ʇʦʨʦʜʳ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʘʤʠ, ʜʦ ʛʣʫʙʠʥʳ 50ï60 ʤ 

ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳ. 

ɺ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʶʪ 

ʪʨʝʱʠʥʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ (ʃ. ɸ. ʐʠʤʘʥʦʚʩʢʠʡ, 

1961). 

ʅʘ ʬʦʥʝ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʚʳʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ʅʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʜʝʧʨʝʩʩʠʠ ʩʨʝʜʠ ʧʦʨʦʜ ʢʦʰʝʣʝʚʩʢʦʡ ʠ ʧʦʧʦʚʩʢʦʡ 

ʩʚʠʪ ʟʘʣʝʛʘʶʪ ʠʟʚʝʩʪʥʷʢʠ ʪʶʡʩʢʦʡ ʧʘʯʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʛʝʦʣʦʛʘʤ-ʥʝʬʪʷʥʠʢʘʤ ʩʦʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʢʘʨʪʫ ʧʦ ʧʦʜʦʰʚʝ 

ʪʶʡʩʢʦʡ ʧʘʯʢʠ. 

ɼʣʷ ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ ʖʨʝʟʘʥʦ-ʉʳʣʚʝʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʭʘʨʘʢʪʝʨʥʳ 

ʩʪʨʫʢʪʫʨʳ ʦʙʣʝʢʘʥʠʷ ʨʠʬʦʚ. ʌʦʨʤʘ ʩʘʨʛʠʥʩʢʠʭ ʠ ʩʳʣʚʝʥʩʢʠʭ ʨʠʬʦʚ, ʧʦ 

ɺ. ɼ. ʅʘʣʠʚʢʠʥʫ (1949), ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʦʡ, ʘ ʩʪʨʫʢʪʫʨʳ ʦʙʣʝʢʘʥʠʷ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʣʦʞʝʥʠʷ ʦʩʘʜʢʦʚ ʥʘ ʠʭ ʩʢʣʦʥʘʭ. ʅʘ 

ʩʢʣʦʥʘʭ ʩʳʣʚʝʥʩʢʠʭ ʨʠʬʦʚ ʫʛʣʳ ʥʘʢʣʦʥʘ ʩʣʦʝʚ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 15 ʜʦ 30Ü, 

ʦʩʪʘʚʘʷʩʴ ʦʪʯʝʪʣʠʚʳʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 100ï200 ʤ ʚ ʩʪʦʨʦʥʳ ʦʪ 

ʥʠʭ. 

ʄʝʩʪʘʤʠ, ʥʘ ʫʯʘʩʪʢʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʘʨʩʪʘ, ʟʘʣʝʛʘʥʠʝ ʧʦʨʦʜ 

ʥʘʨʫʰʝʥʦ ʟʘ ʩʯʝʪ ʦʙʨʫʰʝʥʠʷ ʩʚʦʜʦʚ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ. ɿʜʝʩʴ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʫʛʣʳ ʧʘʜʝʥʠʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʛʨʘʜʫʩʦʚ. ɺ 

ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʶʞʥʝʝ ʦʟʝʨ ʄʦʣʝʙʥʦʝ ʠ ɹʝʟʳʤʷʥʥʦʝ, ʩʣʦʠ 

ʜʦʣʦʤʠʪʘ ʠʤʝʶʪ ʫʛʣʳ ʧʘʜʝʥʠʷ ʜʦ 70Á. ʂʘʨʩʪʦʚʳʝ ʜʠʩʣʦʢʘʮʠʠ ʙʳʚʘʶʪ 

ʢʘʢ ʩʢʣʘʜʯʘʪʳʤʠ, ʪʘʢ ʠ ʨʘʟʨʳʚʥʳʤʠ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʢʘʨʩʪʦʚʳʭ ʨʘʡʦʥʘʭ (ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ ʠ ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 1958; 

ɺ. ʉ. ʃʫʢʠʥ, 1960).
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ʂɸʈʉʊʆɺʓɽ ɺʆɼʓ 

ʂʠʰʝʨʪʩʢʦ-ʉʫʢʩʫʥʩʢʠʡ ʢʘʨʩʪʦʚʳʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ 

ʨʘʟʛʨʫʟʢʠ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʠ 

ʪʨʝʱʠʥʥʦ-ʥʦʨʦʚʳʭ ʚʦʜ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʯʘʩʪʠʯʥʦ ʩʫʣʴʬʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʖʨʝʟʘʥʦ-ʉʳʣʚʝʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

ʈʘʟʚʠʪʠʝ ʢʘʨʩʪʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʪʠʧʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ: ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʤʠ ʚʦʜʘʤʠ ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ, ʢʘʨʩʪʦʚʳʤʠ ʚʦʜʘʤʠ ʩʫʣʴʬʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʠ ʦʣʴʭʦʚʩʢʦʡ ʢʘʨʩʪʦʚʦʡ ʙʨʝʢʯʠʠ, 

ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʳʤʠ ʚʦʜʘʤʠ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʫʥʛʫʨʩʢʦʛʦ ʠ 

ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʦʚ. 

ʊʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʋʬʠʤʩʢʦʛʦ 

ʚʘʣʘ. ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘʩʦʜʝʨʞʘʪ 

ʪʨʝʱʠʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ, ʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ 

ʥʘ ʛʣʫʙʠʥʝ ʜʦ 80ï100 ʤ. ʆʥ ʚʩʢʨʳʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. 

ɺʦʜʘ ʧʨʝʩʥʘʷ (400ï600 ʤʛ/ʣ), ʛʠʜʨʦ-ʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʠʣʠ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʤʘʛʥʠʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʀʟ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʢʘʨʩʪʦʚʳʝ 

ʚʦʜʳ ʩʪʝʢʘʶʪ ʢ ʤʝʩʪʘʤ ʨʘʟʛʨʫʟʢʠ. ʈʘʟʛʨʫʟʢʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʦʢ 

ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʟʘ ʧʨʝʜʝʣʳ ʢʘʨʩʪʫʶʱʝʛʦʩʷ ʤʘʩʩʠʚʘ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ 

ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʧʦʪʦʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʢ ʤʝʩʪʘʤ ʨʘʟʛʨʫʟʢʠ ʚʜʦʣʴ 

ʥʘʠʙʦʣʝʝ ʪʨʝʱʠʥʦʚʘʪʳʭ ʠ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʧʦ ʢʦʥʪʘʢʪʘʤ 

ʨʘʟʥʦʨʦʜʥʳʭ ʧʦʨʦʜ. ʇʦʪʦʢʠ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʢʘʢ ʙʳ ʦʛʠʙʘʶʪ ʨʠʬʳ, 

ʤʘʩʩʠʚʳ ʛʠʧʩʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚ, ʤʝʥʝʝ ʪʨʝʱʠʥʦʚʘʪʳʝ ʠ 

ʤʘʣʦʧʨʦʥʠʮʘʝʤʳʝ ʧʦʨʦʜʳ. 

ʅʘ ʋʬʠʤʩʢʦʤ ʧʣʘʪʦ ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʦʥʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ, ʚʝʨʪʠʢʘʣʴʥʦʡ, ʧʝʨʝʭʦʜʥʦʡ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʩʠʬʦʥʥʦʡ ʠ ʛʣʫʙʠʥʥʦʡ ʮʠʨʢʫʣʷʮʠʡ. ʄʝʩʪʘʤʠ ʥʘ 

ʤʝʩʪʥʳʭ ʚʦʜʦʫʧʦʨʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʜʚʝʰʝʥʥʳʝ ʚʦʜʳ 

(ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ, 1963; ʃ. ɸ. ʐʠʤʘʥʦʚʩʢʠʡ, 1963; ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 

1963). 

ɺʦʜʳ ʟʦʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʩʠʬʦʥʥʦʡ ʮʠʨʢʫʣʷʮʠʡ ʨʘʟʛʨʫʞʘʶʪʩʷ 

ʧʦ ʚʦʩʪʦʯʥʦʤʫ ʢʨʳʣʫ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʚ ʚʠʜʝ ʥʠʩʭʦʜʷʱʠʭ ʠ 

ʚʦʩʭʦʜʷʱʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʬʠʣʴʪʨʘʮʠʠ ʚ ʘʣʣʶʚʠʡ, 

ʢʘʨʩʪʦʚʳʝ ʙʨʝʢʯʠʠ, ʪʨʝʱʠʥʦʚʘʪʳʝ ʚʳʚʝʪʨʝʣʳʝ ʩʫʣʴʬʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʌʦʨʤʘ ʦʯʘʛʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʨʘʟʛʨʫʟʢʠ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʠʟʤʝʥʷʝʪʩʷ ʩ 

ʩʝʚʝʨʘ ʥʘ ʶʛ. 

ʇʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʦʜʥʠʢʦʚ. ɼʣʷ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʨʘʡʦʥʘ ʦʥʠ ʥʝ ʭʘʨʘʢʪʝʨʥʳ. 

ʅʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʉʳʣʚr ʥʠʞʝ ʄʠʞʫʝʚʩʢʦʛʦ ʢʘʨʴʝʨʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 250 ʤ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ ʨ. ʉʳʣʚr ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 

ʝʛʦ 18 ʘʚʛʫʩʪʘ 1959 ʛ. ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʢʦʣʦ 84 ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʚʳʭʦʜʦʚ ʢʘʨʩʪʦʚʳʭ ʚʦʜ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ 

ʜʝʙʠʪ, ʧʦʨʷʜʢʘ
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0,1ï0,4 ʣ/ʩʝʢ, ʪʨʠ ʠʩʪʦʯʥʠʢʘ ï 1,0ï1,3 ʠ ʦʜʠʥ 3,5 ʣ/ʩʝʢ. ʉʫʤʤʘʨʥʳʡ 

ʜʝʙʠʪ ʠʭ ʩʦʩʪʘʚʣʷʣ 17,7 ʣ/ʩʝʢ. ʅʘ ʜʥʝ ʨʝʢʠ ʚʙʣʠʟʠ ʙʝʨʝʛʘ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʩʪʘʭ ʦʪʤʝʯʝʥʳ ʚʦʩʭʦʜʷʱʠʝ ʛʨʠʬʦʥʯʠʢʠ. ʂʘʨʩʪʦʚʳʝ ʚʦʜʳ 

ʨʘʟʛʨʫʞʘʶʪʩʷ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨ. ʉʳʣʚʫ. ʄʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, 

ʯʪʦ ʩʫʤʤʘʨʥʳʡ ʜʝʙʠʪ ʥʘʜʚʦʜʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

25 ʣ/ʩʝʢ. 

ɺ ʫʩʪʴʝ ʉʫʢʩʫʥʩʢʦʛʦ ʩʫʭʦʜʦʣʘ ʚʳʭʦʜʠʪ ʛʨʫʧʧʘ ʠʩʪʦʯʥʠʢʦʚ, 

ʜʘʶʱʠʭ ʥʘʯʘʣʦ ʨ. ʂʣʶʯʠ ʩ ʨʘʩʭʦʜʦʤ 540,8 ʣ/ʩʝʢ. ʅʠʞʝ ʤʝʩʪʘ ʟʘʤʝʨʘ, 

ʩʧʨʘʚʘ, ʚ ʨʝʯʢʫ ʚʧʘʜʘʝʪ ʝʱʝ 4 ʨʦʜʥʠʢʘ, ʜʝʙʠʪ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ 

ʟʘʤʝʨʠʪʴ (ʨʠʩ. 5). ʈ. ʂʣʶʯʠ ʧʠʪʘʝʪ ʉʫʢʩʫʥʩʢʠʡ ʧʨʫʜ. ʅʠʞʝ ʤʝʩʪʘ 

ʚʳʭʦʜʘ ʢʣʶʯʝʡ ʥʘ ʥʝʡ ʩʦʦʨʫʞʝʥʘ ʧʣʦʪʠʥʘ ʜʣʷ ʤʝʣʴʥʠʮʳ. ʆʙʱʠʡ ʜʝʙʠʪ 

ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 545 ʣ/ʩʝʢ. 

 

ɺ ʜʦʣʠʥʝ ʨ. ʀʨʛʠʥ rʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɹ. ʂʣʶʯʠ ʚ ʦʩʥʦʚʥʦʤ ʧʦ 

ʣʝʚʦʤʫ ʠ ʯʘʩʪʠʯʥʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʘʤ ʠ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨʳ ʀʣʴʠʥʩʢʦʡ 

ʚʳʭʦʜʠʪ ʦʢʦʣʦ 68 ʠʩʪʦʯʥʠʢʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʩʪʦʯʥʠʢʠ ʩʣʠʚʘʶʪʩʷ, ʜʘʚʘʷ 

ʥʘʯʘʣʦ ʧʨʠʪʦʢʘʤ ʨ. ʀʨʛʠʥʳ ʅʘʤʠ (ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 1962) ʚʳʜʝʣʝʥʦ 

ʟʜʝʩʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʠʩʪʦʯʥʠʢʦʚ. ɿʘʤʝʨʳ ʜʝʙʠʪʦʚ ʨʦʜʥʠʢʦʚ 

ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʘʚʛʫʩʪʝ 1958 ʛ. ʃ. ʅ. ʋʩʦʣʴʮʝʚʳʤ ʠ ʖ. ʅ. ʖʰʢʦʚʳʤ. 

I ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʠʩʪʦʯʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ 

ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʀʨʛʠʥʳ ʫ ʪʨʘʢʪʘ (ʨʠʩ. 6). ʆʙʱʠʡ ʜʝʙʠʪ ʠʭ 2,2 ʣ/ʩʝʢ. 

ʀʩʪʦʯʥʠʢ 13 ʠʤʝʝʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʩʫʣʴʬʘʪʥʳʡ ʩʦʩʪʘʚ ʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 503 ʤʛ/ʣ. 

II   ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ 40 ʢʣʶʯʝʡ ʠ ʠʭ ʜʝʨʠʚʘʪʦʚ ʩ ʜʝʙʠʪʦʤ ʦʪ 0,15 

ʜʦ 33 ʣ/ʩʝʢ, ʚʳʭʦʜʷʱʠʭ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʨ. ʀʨʛʠʥʳ ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʘ 

ʋʬʠʤʩʢʦʛʦ ʧʣʘʪʦ ʚ ʩ. ɹ. ʂʣʶʯʠ. ɺʩʝ ʢʣʶʯʠ ʥʠʩʭʦʜʷʱʠʝ. ʄʝʩʪʘ ʚʳʭʦʜʘ 

ʠʭ ʟʘʤʘʩʢʠʨʦʚʘʥʳ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʀʟ 8 ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 460ï510 ʤʛ/ʣ. 

ʂʣʶʯʠ 42ï51 ʠ ʠʭ ʜʝʨʠʚʘʪʳ, ʩʣʠʚʘʷʩʴ, ʦʙʨʘʟʫʶʪ ʨʫʯʝʡ ʩ ʨʘʩʭʦʜʦʤ 

44 ʣ/ʩʝʢ. ɺʦʜʘ ʝʛʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʩʫʣʴʬʘʪʥʘʷ ʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 491 ʤʛ/ʣ. ʂʣʶʯʠ 52ï54 ʧʠʪʘʶʪ 

 
ʈʠʩ. 5. ʀʩʪʦʯʥʠʢʠ ʚ ʫʩʪʴʝ ʉʫʢʩʫʥʩʢʦʛʦ ʩʫʭʦʜʦʣʘ. 
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ʨʝʯʢʫ ʩ ʨʘʩʭʦʜʦʤ 110 ʣ/ʩʝʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʛʠʜʨʦ- 

ʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʤ ʩʦʩʪʘʚʦʤ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

505 ʤʛ/ʣ. ʈʫʯʴʠ ʠ ʨʝʯʢʠ, ʧʠʪʘʝʤʳʝ ʠʩʪʦʯʥʠʢʘʤʠ 52ï71 ʠ ʠʭ ʜʝʨʠʚʘʪʘʤʠ, 

ʩʣʠʚʘʶʪʩʷ ʚ ʦʙʱʝʝ ʨʫʩʣʦ ʩ ʨʘʩʭʦʜʦʤ ʚʦʜʳ 335,0 ʣ/ʩʝʢ. ʉʦʩʪʘʚ ʝʝ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ, ʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 475 ʤʛ/ʣ. 

ʈʠʩ. 6. ʀʩʪʦʯʥʠʢʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɹ. ʂʣʶʯʠ: 1 ï 

ʛʨʫʧʧʳ ʠʩʪʦʯʥʠʢʦʚ, 2 ï 

ʥʦʤʝʨʘ ʠʩʪʦʯʥʠʢʦʚ, 3 ï 

ʢʘʨʩʪʦʚʳʝ ʧʦʣʷ, 4 ï ʛʨʘʥʠʮʳ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ, 5 ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʢʘ ʢʘʨʩʪʦʚʳʭ 

ʚʦʜ. VI ʠ VII ʛʨʫʧʧʳ 

ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʧʦʣʦʞʝʥʳ 

ʶʞʥʝʝ ʠ ʥʝ ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩʫʥʢʝ.  
 

ʆʙʱʠʡ ʜʝʙʠʪ ʠʩʪʦʯʥʠʢʦʚ II ʛʨʫʧʧʳ ʨʘʚʝʥ 432 ʣ/ʩʝʢ, ʘ ʨʘʩʭʦʜ 

ʨʝʯʢʠ, ʧʠʪʘʝʤʦʡ ʠʤʠ, 338 ʣ/ʩʝʢ. ʏʘʩʪʴ ʚʦʜʳ ʬʠʣʴʪʨʫʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷ 

ʪʝʨʨʘʩʳ ʨ. ʀʨʛʠʥʳ, ʚʳʟʳʚʘʷ ʝʝ ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʠ ʧʠʪʘʝʪ ʛʨʫʥʪʦʚʳʝ 

ʚʦʜʳ. 

II  ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ 6 ʠʩʪʦʯʥʠʢʦʚ, ʚʳʪʝʢʘʶʱʠʭ ʧʦ ʣʝʚʦʙʝʨʝʞʴʶ 

ʨ. ʀʨʛʠʥʳ. ʆʥʠ ʧʠʪʘʶʪʩʷ ʢʘʨʩʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʬʠʣʴʪʨʫʶʱʠʤʠʩʷ ʯʝʨʝʟ 

ʜʝʣʶʚʠʡ ʠ ʘʣʣʶʚʠʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʥʠʩʭʦʜʷʱʠʝ, ʚʳʪʝʢʘʶʪ 

ʤʝʜʣʝʥʥʦʡ ʩʪʨʫʝʡ, ʠ ʪʦʣʴʢʦ 77-ʡ ʚʦʩʭʦʜʷʱʠʡ, ʜʘʝʪ ʜʦ 40 ʛʨʠʬʦʥʯʠʢʦʚ. 

ʀʩʪʦʯʥʠʢʠ 73ï75 ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ- 

ʩʫʣʴʬʘʪʥʦʡ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʥʠʪʨʘʪʥʦʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ 

ʬʘʮʠʷʤ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 448ï479 ʤʛ/ʣ. ʈʦʜʥʠʢʠ 76ï78 ʜʘʶʪ ʥʘʯʘʣʦ 

ʨʫʯʴʶ ʩ ʨʘʩʭʦʜʦʤ 65,1 ʣ/ʩʝʢ. ɺʦʜʘ
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ʠʭ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʘʷ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

412ï439 ʤʛ/ʣ. 

IV  ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ 4 ʠʩʪʦʯʥʠʢʘ, ʚʳʪʝʢʘʶʱʠʭ ʥʘ ʥʠʟʢʦʡ ʪʝʨʨʘʩʝ 

ʨ. ʀʨʛʠʥʳ ʚʙʣʠʟʠ ʨʫʩʣʘ. ʆʜʠʥ ʠʩʪʦʯʥʠʢ ʚʦʩʭʦʜʷʱʠʡ, ʦʩʪʘʣʴʥʳʝ 

ʥʠʩʭʦʜʷʱʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʠʭ 8ï11Áʉ. ʊʨʠ ʨʦʜʥʠʢʘ (112ï114) ʜʘʶʪ 

ʥʘʯʘʣʦ ʨʫʯʴʶ ʩ ʨʘʩʭʦʜʦʤ 35,7 ʣ/ʩʝʢ. ʋ ʤʝʩʪʘ ʟʘʤʝʨʘ ʨʘʩʭʦʜʘ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʝʛʦ ʩʦʩʪʘʚʣʷʣʘ 481 ʤʛ/ʣ, ʘ ʩʦʩʪʘʚ ʙʳʣ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʩʫʣʴʬʘʪʥʳʡ. ʉʫʤʤʘʨʥʳʡ ʜʝʙʠʪ ʚʩʝʭ 

ʨʦʜʥʠʢʦʚ ʨʘʚʝʥ 36,1 ʣ/ʩʝʢ. 

V ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 15 ʠʩʪʦʯʥʠʢʦʚ, ʚʳʪʝʢʘʶʱʠʭ ʫ ʧʦʜʥʦʞʠʷ 

ʛʦʨʳ-ʨʠʬʘ ʀʣʴʠʥʩʢʦʡ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨʫʢʘʚʘ ʨ. ʀʨʛʠʥʳ. ʆʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʣʦʪʠʥʥʳʤ, ʚʦʩʭʦʜʷʱʠʤ ʠ ʥʠʩʭʦʜʷʱʠʤ ʩ ʜʝʙʠʪʦʤ ʦʪ 0,2 ʜʦ 

4,0 ʣ/ʩʝʢ. ʉʫʤʤʘʨʥʳʡ ʜʝʙʠʪ 13 ʠʩʪʦʯʥʠʢʦʚï 22,9 ʣ/ʩʝʢ. ʀʩʪʦʯʥʠʢʠ 20, 

24, 26, 27, 29 ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʦʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʬʘʮʠʠ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 460ï480 ʤʛ/ʣ. ʀʩʪʦʯʥʠʢ 16 ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʠʜʨʦʢʘʨ- ʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʩʫʣʴʬʘʪʥʦʡ ʛʠʜʨʦʬʘʮʠʠ. 

ʀʩʪʦʯʥʠʢʠ 23ï30 ʧʠʪʘʶʪ ʨʫʯʝʡ, ʚʧʘʜʘʶʱʠʡ ʚ ʨʫʢʘʚ ʨ. ʀʨʛʠʥʳ. ɺ 

6 ʤ ʚʳʰʝ ʝʛʦ ʫʩʪʴʷ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʧʨʦʙʘ ʚʦʜʳ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʨʫʯʴʷ ʩʦʩʪʘʚʣʷʝʪ 462 ʤʛ/ʣ, ʘ ʩʦʩʪʘʚ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ. ʈʘʩʭʦʜ ʨʫʯʴʷ ʚʳʰʝ ʫʩʪʴʷ 

ʨʘʚʝʥï11,3 ʣ/ʩʝʢ, ʘ ʩʫʤʤʘʨʥʳʡ ʜʝʙʠʪ ʧʠʪʘʶʱʠʭ ʝʛʦ ʨʦʜʥʠʢʦʚ ï 

16,4 ʣ/ʩʝʢ, ʪ. ʝ. ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʨʘʩʭʦʜʘ ʨʫʯʴʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, 

ʚʦʟʤʦʞʥʦ, ʥʝʪʦʯʥʦʩʪʴʶ ʟʘʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦʡ ʬʠʣʴʪʨʘʮʠʝʡ ʚʦʜʳ 

ʚ ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ. 

VI  ʛʨʫʧʧʘ ʠʩʪʦʯʥʠʢʦʚ ʚʳʪʝʢʘʝʪ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨ. ʀʨʛʠʥʳ ʚ 

ʜ. ʋʩʪʴ-ʃʦʛ (ʨʠʩ. 7). ʏʘʩʪʠʯʥʦ ʦʥʠ ʧʠʪʘʶʪʩʷ ʨʝʯʥʳʤʠ ʚʦʜʘʤʠ, 

ʬʠʣʴʪʨʫʶʱʠʤʠʩʷ ʚ ʙʝʨʝʛʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʚ ʠʟʣʫʯʠʥʝ 

ʨʝʢʠ. ʀʩʪʦʯʥʠʢ 92 ʜʘʝʪ ʥʘʯʘʣʦ ʨʝʯʢʝ ʩ ʨʘʩʭʦʜʦʤ 26,6 ʣ/ʩʝʢ. ʀʩʪʦʯʥʠʢʠ 

84ï91 ʩ ʜʝʙʠʪʦʤ 23 ʣ/ʩʝʢ ʧʠʪʘʶʪ ʜʚʘ ʨʫʯʴʷ, ʚʠʘʜʘʶʱʠʝ ʚ ʨ. ʀʨʛʠʥʫ. 

ʈʦʜʥʠʢʠ 93ï96 ʜʘʶʪ ʥʘʯʘʣʦ ʨʝʯʢʝ, ʥʘ ʢʦʪʦʨʦʡ ʩʦʦʨʫʞʝʥʘ ʧʣʦʪʠʥʘ. 

ʅʠʞʝ ʧʨʫʜʘ ʦʥʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʨʫʢʘʚʘ, ʚʧʘʜʘʶʱʠʝ ʚ ʨ. ʀʨʛʠʥʫ. ʆʜʠʥ 

ʨʫʢʘʚ ʩ ʨʘʩʭʦʜʦʤ 202 ʣ/ʩʝʢ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 964 ʤʛ/ʣ ʦʪʣʠʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʘʪʨʠʝʚʦʛʦ, ʭʣʦʨʠʜʥʦʛʦ ʠ ʩʫʣʴʬʘʪʥʦʛʦ 

ʠʦʥʦʚ. ɼʨʫʛʦʡ ʨʫʢʘʚ ʩ ʨʘʩʭʦʜʦʤ 155 ʣ/ʩʝʢ ʚʧʘʜʘʝʪ ʚ ʨ. ʀʨʛʠʥʫ ʫ 

ʜ. ʆʩʠʥʮʦʚʦ. ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʝʛʦ 474 ʤʛ/ʣ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ 

ʬʘʮʠʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʩʫʣʴʬʘʪʥʘʷ. ʆʙʱʠʡ ʨʘʩʭʦʜ 

ʢʘʨʩʪʦʚʳʭ ʨʝʯʝʢ, ʧʠʪʘʝʤʳʭ ʠʩʪʦʯʥʠʢʘʤʠ VI ʛʨʫʧʧʳ, ï ʦʢʦʣʦ 

412,0 ʣ/ʩʝʢ. 

VII  ʛʨʫʧʧʘ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʀʨʛʠʥʳ ʥʠʞʝ 

ʜ. ʐʠʧʠʮʠʥʦ ʚʢʣʶʯʘʝʪ ʪʨʠ ʨʦʜʥʠʢʘ (80ï82) ʠ ʠʭ ʜʝʨʠʚʘʪʳ, 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʪʨʝʱʠʥʦʚʘʪʳʭ, ʦʢʨʝʤʥʝʣʳʭ, ʩʝʨʳʭ ʠ ʩʚʝʪʣʦʩʝʨʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʭ ʜʝʣʶʚʠʝʤ. ɺʦʜʘ ʚʳʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦʡ 

ʩʪʨʫʝʡ ʙʝʟ ʥʘʧʦʨʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʝʝ 6Á, ʜʝʙʠʪ 



21 

 

 
ȼɔɝ. 7. ȴɝɞɚɣəɔɖɔ ɟ ɐ. ȿɝɞɨ-ȷɚɏ. 



22 

 

 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʡ ʦʪ 0,2 ʜʦ 3,5 ʣ/ʩʝʢ. ʈʦʜʥʠʢʠ ʜʘʶʪ ʥʘʯʘʣʦ 

ʨʫʯʴʶ-ʧʨʠʪʦʢʫ ʨ. ʀʨʛʠʥʳ; ʨʘʩʭʦʜ ʝʛʦ ʚ ʫʩʪʴʝ ï 54 ʣ/ʩʝʢ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʚʦʜʳ ï 440 ʤʛ/ʣ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʬʘʮʠʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ- 

ʩʫʣʴʬʘʪʥʘʷ. 

ʆʙʱʠʡ ʨʘʩʭʦʜ ʢʘʨʩʪʦʚʳʭ ʨʝʯʝʢ ʠ ʨʦʜʥʠʢʦʚ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ ʨ. ʀʨʛʠʥʳ, ʩʦʩʪʘʚʣʷʝʪ 1053,2 ʣ/ʩʝʢ. 

 
ʛʨʫʧʧʳ I II  III  IV  V VI VII  

ʈʘʩʭʦʜ, ʣ/ʩʝʢ 2,2 432,0 93,9 36,1 23,0 412,0 54,0 

ɺ ʤʝʩʪʘʭ ʨʘʟʛʨʫʟʢʠ ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʩʫʣʴʬʘʪʥʳʤ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ- 

ʤʘʛʥʠʝʚʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʬʘʮʠʷʤ ʠ ʠʤʝʶʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 

400ï500 ʤʛ/ʣ. 

ʉʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʢʘʨʩʪʦʚʳʭ ʚʦʜ, ʨʘʟʛʨʫʞʘʶʱʠʭʩʷ ʧʦ 

ʚʦʩʪʦʯʥʦʤʫ ʢʨʳʣʫ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʚ ʚʠʜʝ ʠʩʪʦʯʥʠʢʦʚ ʠ ʢʘʨʩʪʦʚʳʭ ʨʝʢ, 

ʩʦʩʪʘʚʣʷʝʪ 1623 ʣ/ʩʝʢ. ʆʙʠɦʡ ʜʝʙʠʪ ʠʩʪʦʯʥʠʢʦʚ ʚ ʤʝʩʪʘʭ ʨʘʟʛʨʫʟʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. 

 
ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ʉʳʣʚr 25 ʣ/ʩʝʢ 

ʋʩʪʴʝ ʉʫʢʩʫʥʩʢʦʛʦ ʩʫʭʦʜʦʣʘ 545 ʣ/ʩʝʢ 

ɼʦʣʠʥʘ ʨ. ʀʨʛʠʥ r 1053 ʣ/ʩʝʢ 

ʂʘʨʩʪʦʚʳʝ ʚʦʜʳ ʠʟ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ 

ʯʘʩʪʠʯʥʦ ʨʘʟʛʨʫʞʘʶʪʩʷ ʧʦʜʟʝʤʥʦ, ʬʠʣʴʪʨʫʷʩʴ ʚ ʢʘʨʩʪʦʚʳʝ ʙʨʝʢʯʠʠ ʠ 

ʨʘʟʨʫʰʝʥʥʳʝ ʩʫʣʴʬʘʪʥʳʝ ʧʦʨʦʜʳ, ʚ ʘʣʣʶʚʠʡ, ʘ ʪʘʢʞʝ ʧʠʪʘʷ ʦʟʝʨʘ ʠ 

ʨʝʯʢʠ. 

ʂʘʨʩʪʦʚʳʝ ʚʦʜʳ ʩʫʣʴʬʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʠ 

ʆʣʴʭʦʚʩʢʦʡ ʢʘʨʩʪʦʚʦʡ ʙʨʝʢʯʠʠ. ʉʣʘʙʦʪʨʝʱʠʥʦʚʘʪʳʝ ʪʦʣʱʠ ʛʠʧʩʘ ʠ 

ʘʥʛʠʜʨʠʪʘ ʠʛʨʘʶʪ ʨʦʣʴ ʚʦʜʦʫʧʦʨʦʚ ʠ ʷʚʣʷʶʪʩʷ ʙʝʟʚʦʜʥʳʤʠ. ʊʦʣʱʘ 

ʩʫʣʴʬʘʪʥʳʭ ʧʦʨʦʜ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ ʚʦʟʣʝ ʩ. ʋʩʪʴ-ʂʠʰʝʨʪʴ, 

ʩʦʚʝʨʰʝʥʥʦ ʩʫʭʘʷ. ʆʜʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʚʘʣʴʥʳʝ ʬʦʨʤʳ ʥʘ ʵʪʦʡ 

ʧʣʦʱʘʜʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ ʮʠʨʢʫʣʠʨʫʶʪ ʧʦ ʢʦʥʪʘʢʪʘʤ 

ʩʫʣʴʬʘʪʥʳʭ ʧʦʨʦʜ ʩ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʘʣʣʶʚʠʘʣʴʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʦ ʢʨʫʧʥʳʤ ʪʨʝʱʠʥʘʤ. ɿʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ 

ʢʘʥʘʣʳ ʠ ʧʦʣʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʢʘʨʩʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʩʪʦʚʳʭ ʙʨʝʢʯʠʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʠ ʜʘʣʴʥʝʡʰʝʡ ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ. 

ɺʦʜʳ ʦʣʴʭʦʚʩʢʦʡ ʢʘʨʩʪʦʚʦʡ ʙʨʝʢʯʠʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʦʡ ʫ 

ʩ. ʉʦʚʝʪʥʘʷ, ʧʨʦʙʫʨʝʥʥʦʡ ʧʘʨʪʠʝʡ ʋʨʘʣʴʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʦʤ 1958 ʛ. ʜʦ ʛʣʫʙʠʥʳ 82 ʤ. ʅʘʜ ʛʠʧʩʘʤʠ 



23 

 

ʠ ʘʥʛʠʜʨʠʪʘʤʠ ʚ ʠʥʪʝʨʚʘʣʝ 14,4ï49,0 ʤ ʟʘʣʝʛʘʶʪ ʵʣʶʚʠʡ ʠ ʢʘʨʩʪʦʚʘʷ 

ʙʨʝʢʯʠʷ. ɺʦʜʘ ʧʦʷʚʠʣʘʩʴ ʥʘ ʛʣʫʙʠʥʝ 17,3 ʤ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʜʘ ʩʦʣʦʥʦʚʘʪʘʷ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʘʷ. 

ʂʘʨʩʪʦʚʳʝ ʙʨʝʢʯʠʠ ʩʚʷʟʘʥʳ ʩ ʛʠʧʩʘʤʠ ʠ ʘʥʛʠʜʨʠʪʘʤʠ ʢʫʥʛʫʨʩʢʦʛʦ 

ʷʨʫʩʘ, ʧʦʵʪʦʤʫ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʙʳʚʘʝʪ ʪʨʫʜʥʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʠʭ 

ʚʦʜʳ. ʇʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʩʫʣʴʬʘʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. 

ʋ ʜ. ɿʫʝʚʦ ʚ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʤ 

ʫʛʣʫʙʣʝʥʠʠ ʚʳʪʝʢʘʝʪ (ʨʠʩ. 8) 

ʩʫʣʴʬʘʪʥʳʡ ʠʩʪʦʯʥʠʢ ʩ ʨʘʩʭʦʜʦʤ 

13,6 ʣ/ʩʝʢ (8/VII  1959). ʆʥ ʚʧʘʜʘʝʪ ʚ 

ʨ. ʂʠʰʝʨʪʢʫ. ɺʦʩʭʦʜʷʱʠʝ ʢʘʨʩʪʦʚʳʝ 

ʠʩʪʦʯʥʠʢʠ ʦʧʠʩʘʥʳ ʙʳʣʠ ʥʘ ʜʥʝ 03. 

ʂʠʩʣʦʝ (ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ, 1956). 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʚʳʪʝʢʘʶʪ ʥʘ ʜʥʝ ʅʠʟʢʦʚʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ. (ʈʠʩ. 9, 10). ʆʥʠ ʜʘʶʪ 

ʥʘʯʘʣʦ ʨ. ʂʠʰʝʨʪʢʝ ʩ ʨʘʩʭʦʜʦʤ 

26,2 ʣ/ʩʝʢ (7/VII  1959). ʏʘʩʪʠʯʥʦ 

ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ ʬʠʣʴʪʨʫʶʪʩʷ ʚ 

ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ, ʚʳʟʳʚʘʷ 

ʟʘʙʦʣʘʯʠʚʘʥʠʝ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ, 

ʨʘʟʛʨʫʞʘʶʱʠʝʩʷ ʚ ʜʝʧʨʝʩʩʠʠ, 

ʧʠʪʘʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, 

ʧʦʛʣʦʱʘʝʤʳʤʠ ʢʘʨʩʪʦʚʳʤ ʧʦʣʝʤ ʫ ʜ. ɼʨʝʤʠʥʦ, ʘ ʪʘʢʞʝ ʢʘʨʩʪʦʚʳʤʠ 

ʚʦʜʘʤʠ ʠʟ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʋʬʠʤʩʢʦʛʦ ʧʣʘʪʦ. 

ʖʞʥʝʝ ʜ. ʅʠʟʢʦʝ ʩʫʣʴʬʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʚ ʜʦʣʠʥʝ 

ʨ. ʉʝʜʠʥʢʠ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʛʠʧʩʘʤʠ ʠ ʤʝʨʛʝʣʷʤʠ ʟʜʝʩʴ ʩʣʦʞʥʘʷ, 

ʧʦʵʪʦʤʫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ. ʅʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʉʝʜʠʥʢʠ ʦʩʥʦʚʥʳʤʠ ʦʯʘʛʘʤʠ ʧʠʪʘʥʠʷ 

ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʩʫʣʴʬʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʥʦʨʳ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʨʦʥʢʠ ɹʫʨʮʝʚʩʢʦʡ ʠ ɼʨʝʤʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥ. ʆʪʩʶʜʘ 

ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʝʚʝʨ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʩʫʣʴʬʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢ ʅʠʟʢʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʯʘʩʪʠʯʥʦ ʥʘ 

ʚʦʩʪʦʢ ʢ ʨ. ʉʝʜʠʥʢʝ. ʆʯʘʛʠ ʧʠʪʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ 

ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ, ʯʝʤ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ. 

ʇʦ ʙʝʨʝʛʘʤ ʨ. ʉʝʜʠʥʢʠ ʚʳʪʝʢʘʝʪ ʯʝʪʳʨʝ ʠʩʪʦʯʥʠʢʘ ʩ ʜʝʙʠʪʦʤ ʦʪ 

0,5 ʜʦ 2,0 ʣ/ʩʝʢ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 1134ï1648 ʤʛ/ʣ. ɺʦʜʘ 

ʠʟ ʢʦʣʦʜʮʘ ʚ ʢʘʨʩʪʦʚʦʡ ʢʦʪʣʦʚʠʥʝ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʜʦʩʪʠʛʘʶʱʫʶ 2257 ʤʛ/ʣ.

 
ȼɔɝ. 8. ȳɟɑɎɝɖɔɕ ɔɝɞɚɣəɔɖ. 
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ʈʠʩ. 9. ʀʩʪʦʯʥʠʢʠ ʅʠʟʢʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

 
ʈʠʩ. 10. ɺʦʩʭʦʜʷʱʠʡ ʠʩʪʦʯʥʠʢ ʚ ʅʠʟʢʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 
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ȴɝɞɚɣəɔɖɔ Ɏ ɐɚɗɔəɑ 
ɜ. ȸɌɓɟɑɎɖɔ. 

ɺ ʜʦʣʠʥʝ ʨ. ʄʘʟʫʝʚʢʠ ʥʠʞʝ ʪʨʘʢʪʘ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʚʳʪʝʢʘʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʫʣʴʬʘʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩ ʜʝʙʠʪʦʤ ʦʪ 0,5 ʜʦ 7,0 ʣ/ʩʝʢ, 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʨʘʩʭʦʜ ʨʝʯʢʠ (ʨʠʩ. 11). ʇʦ ʟʘʤʝʨʘʤ 19 ʠʶʣʷ 

1959 ʛ. ʚʳʰʝ ʪʨʘʢʪʘ ʦʥʘ ʠʤʝʝʪ ʨʘʩʭʦʜ 

7,2 ʣ/ʩʝʢ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʚʦʜʳ 

534 ʤʛ/ʣ, ʘ ʥʠʞʝ ʚʳʭʦʜʘ ʠʩʪʦʯʥʠʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 189,9 ʣ/ʩʝʢ ʠ 

1804 ʤʛ/ʣ. ɼʝʙʠʪ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʟʘ 182,7 ʣ/ʩʝʢ. 

ʄʥʦʛʦ ʚʦʩʭʦʜʷʱʠʭ ʠ 

ʥʠʩʭʦʜʷʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʪʝʢʘʝʪ ʧʦ 

ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʨ. ʉʦʚʝʪʥ̫ʢʠ ʚ 

ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ. ʆʥʠ ʙʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ ʚ ʠʶʣʝ 1958 ʛ. 

ʀʩʪʦʯʥʠʢʠ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨʳ ʂʨʫʪʦʡ, 

ʚ ʩʢʣʦʥʝ ʢʦʪʦʨʦʡ ʚʳʭʦʜʷʪ ʢʘʨʩʪʦʚʳʝ 

ʙʨʝʢʯʠʠ, ʠʤʝʶʪ ʜʝʙʠʪʳ ʦʪ 2,0 ʜʦ 

54,3 ʣ/ʩʝʢ. ʅʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʜʝʙʠʪʳ 

ʫʤʝʥʴʰʘʶʪʩʷ. ʄʝʩʪʘʤʠ ʢʘʨʩʪʦʚʳʝ 

ʚʦʜr ʩʦʟʜʘʶʪ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ. 

ɺʧʘʜʘʷ ʚ ʨ. ʉʦʚʝʪʷʥʢʫ, ʠʩʪʦʯʥʠʢʠ 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʪ ʝʝ ʨʘʩʭʦʜ ʦʪ 

16,4 ʣ/ʩʝʢ ʚ 1,8 ʢʤ ʦʪ ʫʩʪʴʷ ʜʦ 

256,8 ʣ/ʩʝʢ ʚ 250 ʤ ʦʪ ʥʝʛʦ (ʟʘʤʝʨʳ 

ʧʨʦʠʟʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6 ʠ 4 

ʠʶʣʷ 1958 ʛ.). ʇʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʠʭ ʷʚʣʷʶʪʩʷ ʢʘʨʩʪʦʚʳʝ ʧʦʣʷ ʧʦ 

ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʉʦʚʝʪʷʥʢʠ (ʨʠʩ. 12). ʀʩʪʦʯʥʠʢʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ, ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ- 

ʢʘʣʴʮʠʝʚʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʬʘʮʠʷʤ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

991ï1938 ʤʛ/ʣ. 

ɺ ʜʦʣʠʥʝ ʨ. ʂʠʩʝʣʝʚʢʠ ʚʳʭʦʜʷʪ 4 ʩʫʣʴʬʘʪʥʳʭ ʠʩʪʦʯʥʠʢʘ ʩ ʜʝʙʠʪʦʤ 

ʦʪ 0,005 ʜʦ 2,3 ʣ/ʩʝʢ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʜʦʩʪʠʛʘʝʪ 1037ï1916 ʤʛ/ʣ, 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʬʘʮʠʠ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʝ, ʩʫʣʴʬʘʪʥʦ- 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʝ. 

ʉʫʣʴʬʘʪʥʳʝ ʚʦʜʳ ʙʳʣʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʚ ʜʦʣʠʥʝ 

ʨ. ʉʫʢʩʫʥʯʠʢʘ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʶ ʚʦʩʭʦʜʷʱʠʝ ʠʩʪʦʯʥʠʢʠ. ʉʢʚʘʞʠʥʳ 9ï11, ʧʦ ʩʚʝʜʝʥʠʶ ʤʝʩʪʥʦʛʦ 

ʞʠʪʝʣʷ ʅ. ɺ. ʋʪʝʤʦʚʘ, ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʚ 1912ï1913 ʛʛ. 

ʧʨʦʤʳʰʣʝʥʥʠʢʦʤ ʂʘʤʝʥʩʢʠʤ. ʉʢʚʘʞʠʥʘ 9 ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʩʪʨʦʚʢʝ. 

ʄʝʩʪʦ ʚʳʭʦʜʘ ʚʦʜ ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʶ ʟʳʙʫʥ. ʀʟ 

ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʨʘʩʪʝʢʘʶʪʩʷ 

ʨʫʯʴʠ, ʚʧʘʜʘʶʱʠʝ ʚ ʨ. ʉʫʢʩʫʥʯʠʢ. ɺʦʜʘ ʠʤʝʝʪ ʩʣʘʙʳʡ ʟʘʧʘʭ 

ʩʝʨʦʚʦʜʦʨʦʜʘ. 
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ʉʢʚʘʞʠʥʘ 10 ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʉʫʢʩʫʥʯʠʢʘ. ʄʝʩʪʦ 

ʚʳʭʦʜʘ ʠʤʝʝʪ ʚʠʜ ʫʛʣʫʙʣʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʜʠʘʤʝʪʨʦʤ 

65 ʩʤ ʠ ʛʣʫʙʠʥʦʡ 35 ʩʤ. ɺʦʜʘ ʦʙʣʘʜʘʝʪ ʩʝʨʦʚʦʜʦʨʦʜʥʳʤ ʟʘʧʘʭʦʤ. 

ʉʢʚʘʞʠʥʘ 11 ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʜʦʤʘʤʠ ˉ 1ʘ ʠ 2ʘ ʧʦ ʫʣ. ʅʠʞʥʷʷ ɻʣʠʥʢʘ. 

ɺʳʭʦʜ ʢʘʧʪʠʨʦʚʘʥ. ɺ ʦʛʦʨʦʜʝ ʜʦʤʘ ˉ 5 ʧʦ ʪʦʡ ʞʝ ʫʣʠʮʝ ʚʳʪʝʢʘʶʪ 

ʚʦʩʭʦʜʷʱʠʝ ʨʦʜʥʠʢʠ ʥʘ ʜʥʝ ʨ. ʉʫʢʩʫʥʯʠʢʘ ʫ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ. ɼʘʥʥʳʝ 

ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʨʦʙ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ 26 ʠʶʣʷ 1958 ʛ., ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʦʜʘ ʩʢʚʘʞʠʥ ʠ ʨʦʜʥʠʢʦʚ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʘʷ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

1728ï2493 ʤʛ/ʣ. 

ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʀʨʛʠʥ rʩʫʣʴʬʘʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʳʪʝʢʘʶʪ ʥʘ 

ʜʚʫʭ ʫʯʘʩʪʢʘʭ. ʉʝʚʝʨʥʝʝ ʛʦʨʳ-ʨʠʬʘ ʚ ʩ. ɹ. ʂʣʶʯʠ ʫ ʧʦʜʦʰʚʳ ʫʩʪʫʧʘ 

ʜʨʝʚʥʝʡ, ʩʠʣʴʥʦ ʟʘʢʘʨʩʪʦʚʘʥʥʦʡ ʪʝʨʨʘʩʳ ʚʳʭʦʜʷʪ 11 ʚʦʩʭʦʜʷʱʠʭ ʠ 

ʥʠʩʭʦʜʷʱʠʭ ʨʦʜʥʠʢʦʚ (ʨʠʩ. 6, VIII ʛʨʫʧʧʘ) ʩ ʩʫʤʤʘʨʥʳʤ ʜʝʙʠʪʦʤ 

7,7 ʣ/ʩʝʢ. ʆʥʠ ʧʠʪʘʶʪ ʨʫʯʝʡ, 

ʚʧʘʜʘʶʱʠʡ ʩʧʨʘʚʘ ʚ ʨ. ʀʨʛʠʥʫ. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ 17 ʩʝʥʪʷʙʨʷ 1958 ʛ., 

ʨʦʜʥʠʢʠ ʠʤʝʣʠ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 2,0ï2,6 ʛ/ʣ ʠ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʬʘʮʠʠ. 

ʈʘʩʭʦʜ ʨʫʯʴʷ, ʧʠʪʘʝʤʦʛʦ ʨʦʜʥʠʢʘʤʠ, ʚ ʫʩʪʴʝ ʩʦʩʪʘʚʣʷʣ 35,7 ʣ/ʩʝʢ, ʘ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ï 1,8 ʛ/ʣ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʬʘʮʠʷ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ- 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ. ʈʘʩʭʦʜ ʝʛʦ ʫʚʝʣʠʯʠʣʩʷ ʟʘ ʩʯʝʪ ʧʦʜʚʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚ ʨʫʩʣʝ. 

ʖʞʥʝʝ ʨʠʬʘ ʫ ʧʦʜʥʦʞʠʷ ʫʩʪʫʧʘ ʪʝʨʨʘʩʳ ʚʦʟʣʝ ʩ. ɹʨʝʭʦʚʦ ʚʳʭʦʜʠʪ 

ʯʝʪʳʨʝ ʠʩʪʦʯʥʠʢʘ (98ï101), ʜʘʶʱʠʭ ʥʘʯʘʣʦ ʧʨʠʪʦʢʫ ʨ. ʀʨʛʠʥʳ. ʆʥʠ 

ʠʤʝʶʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 870ï914 ʤʛ/ʣ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʡ ʠ ʩʫʣʴʬʘʪʥʦ- 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʬʘʮʠʷʤ (ʨʠʩ. 6, IX 

ʛʨʫʧʧʘ). 

 
ʈʠʩ. 12. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʠ ʠʩʪʦʯʥʠʢʦʚ ʚ 

ʜʦʣʠʥʝ ʨ. ʉʦʚʝʪʷʥʢʠ. 
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ʀʩʪʦʯʥʠʢʠ 98ï100 ʦʙʨʘʟʫʶʪ ʨʫʯʝʡ, ʨʘʩʭʦʜ ʢʦʪʦʨʦʛʦ ʚ ʫʩʪʴʝ 

ʩʦʩʪʘʚʣʷʝʪ 58 ʣ/ʩʝʢ, ʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ï 758 ʤʛ/ʣ, ʪʦ ʝʩʪʴ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʠʩʪʦʯʥʠʢʝ 98. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʪʦʢ ʙʦʣʝʝ ʧʨʝʩʥʳʭ ʢʘʨʩʪʦʚʳʭ 

ʚʦʜ ʩ ʟʘʧʘʜʘ. ʈʫʯʝʡ ʠʩʪʦʯʥʠʢʦʚ 98ï100 ʩʣʠʚʘʝʪʩʷ ʩ ʨʫʯʴʝʤ, ʪʝʢʫʠɦʤ ʩ 

ʟʘʧʘʜʘ ʦʪ ʠʩʪʦʯʥʠʢʘ 115, ʠ ʜʘʝʪ ʥʘʯʘʣʦ ʧʨʠʪʦʢʫ ʨ. ʀʨʛʠʥʳ. ʅʠʞʝ ʠʭ 

ʩʣʠʷʥʠʷ ʚ ʧʨʠʪʦʢ ʚʧʘʜʘʶʪ ʨʫʩʣʦʚʳʝ ʠʩʪʦʯʥʠʢʠ. ɺ ʤʝʩʪʝ ʚʳʭʦʜʘ ʦʜʥʦʛʦ 

ʠʟ ʥʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 914 ʤʛ/ʣ. ʈʘʩʭʦʜ ʧʨʠʪʦʢʘ ʚ 

600 ʤ ʥʠʞʝ ʩʣʠʷʥʠʷ ʨʫʯʴʝʚ ʜʦʩʪʠʛʘʝʪ 320 ʣ/ʩʝʢ. 

 
ˉʠʩʪʦʯʥʠʢʘ ʍʘʨʘʢʪʝʨ ʚʳʪʝʢʘʥʠʷ ɼʝʙʠʪ, ʣ/ʩʝʢ ʊʝʤʧʝʨʘʪʫʨʘ ʉÁ 

98 ɹʴʝʪ ʢʣʶʯʦʤ, ʚʦʩʭʦʜʷʱʠʡ 24 8,5 

99 ʄʝʜʣʝʥʥʘʷ ʩʪʨʫʷ, ʥʠʩʭʦʜʷʱʘʷ 31 8,0 

100 ʅʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʢʣʶʯʝʡ, 

ʚʦʩʭʦʜʷʱʠʭ ʠ ʥʠʩʭʦʜʷʱʠʭ 

ʆʢʦʣʦ 3 9 

101 ʄʝʜʣʝʥʥʘʷ ʩʪʨʫʷ, ʥʠʩʭʦʜʷʱʘʷ 0,5 9 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʪʦʢ ʙʦʣʝʝ ʧʨʝʩʥʳʭ ʚʦʜ ʦʪ ʠʩʪʦʯʥʠʢʘ 115, ʚʦʜʘ ʚ 

ʧʨʠʪʦʢʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ, ʯʝʤ ʚ ʠʩʪʦʯʥʠʢʝ 98, ʟʘ 

ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʩʫʣʴʬʘʪʥʳʭ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʚ ʨʫʩʣʦ ʩ ʚʦʩʪʦʢʘ ʠ ʩʥʠʟʫ. 

ʆʙʱʠʡ ʜʝʙʠʪ ʚʩʝʭ ʩʫʣʴʬʘʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 827,5 ʣ/ʩʝʢ. 

 
 ɿʫʝʚʦ ʅʠʟʢʦʝ ʉʝʜʠʥʢʘ ʄʘʟʫʝʚʢʘ ʉʦʚʝʪʷʥʢʘ ʂʠʩʝʣʝʚʢʘ ʀʨʛʠʥʘ 

ɼʝʙʠʪ, ʣ/ʩʝʢ 13,6 26,2 4,0 182,7 240,4 4,9 355,7 

 

ʇʦ ʜʝʙʠʪʫ ʢʘʨʩʪʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ ʦʪʥʦʩʷʪʩʷ 

ʢ 3ï8 ʢʣʘʩʩʘʤ ʦʪ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʜʦ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ, ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ï ʦʯʝʥʴ ʭʦʣʦʜʥʳʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ 6ï8Á, ʧʦ ʨʝʞʠʤʫ 

ʜʝʙʠʪʘ ï ʧʦʩʪʦʷʥʥʳʝ (ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ, 1963). 

ʊʨʝʠɦʥʥʦ-ʧʦʨʦʚʳʝ ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʢʫʥʛʫʨʩʢʦʛʦ ʠ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʦʚ. ʕʪʠ ʚʦʜʳ ʨʘʟʚʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ. ɺʦʜʦʥʦʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʦʚʘʪʳʝ 

ʤʝʨʛʝʣʠ ʠ ʧʝʩʯʘʥʠʢʠ. ʀʩʪʦʯʥʠʢʠ ʠʟ ʤʝʨʛʝʣʝʡ ʧʦʧʦʚʩʢʦʡ ʩʚʠʪʳ ʦʧʠʩʘʥʳ 

ʫ ʦʟ. ʃʘʧʘʝʚʦ ʩʝʚʝʨʥʝʝ ʜ. ʂʦʙʳʣʴʯʘʪʘ, ʫ ʜʝʨʝʚʝʥʴ ʉʦʣʦʤʘʪʦʚʦ, ʄʘʭʘʣʠ, 

ɻʘʨʠʥʦ, ʚ ʜʦʣʠʥʝ ʨ. ʉʝʜʠʥʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʝʝ. 

ʈʦʜʥʠʢʠ ʥʠʩʭʦʜʷʱʠʝ, ʩ ʜʝʙʠʪʦʤ ʦʙʳʯʥʦ ʤʝʥʝʝ 0,5 ʣ/ʩʝʢ. ʊʦʣʴʢʦ ʨʦʜʥʠʢ 

ʫ ʜ. ʄʘʭʘʣʠ ʠʤʝʝʪ ʜʝʙʠʪ 4,7 ʣ/ʩʝʢ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 1033 ʤʛ/ʣ. 

ɺʦʟʤʦʞʥʦ, ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʨʩʪʦʚʦʤʫ ʪʠʧʫ. ʆʙʱʠʡ ʜʝʙʠʪ ʨʦʜʥʠʢʦʚ, 

ʚʢʣʶʯʘʷ ʠ ʄʘʭʘʣʝʚʩʢʠʡ, 14,5 ʣ/ʩʝʢ. ʖʞʥʝʝ ʠʩʪʦʯʥʠʢʠ ʠʟ ʤʝʨʛʝʣʝʡ 

ʜʘʶʪ ʥʘʯʘʣʦ ʨʝʢʘʤ ʄʘʟʫʝʚʢʝ (7,2 ʣ/ʩʝʢ), 
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ʉʦʚʝʪʷʥʢʝ (0,7 ʣ/ʩʝʢ), ʂʣʶʯʝʚʦʡ ʂʘʤʝʥʢʝ (5,0 ʣ/ʩʝʢ). ʉʫʤʤʘʨʥʳʡ ʜʝʙʠʪ 

ʚʩʝʭ ʨʦʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 27,4 ʣ/ʩʝʢ. 

ʇʨʠʚʝʜʝʤ ʜʘʥʥʳʝ ʦ ʩʫʤʤʘʨʥʳʭ ʜʝʙʠʪʘʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʥʳʭ 

ʧʣʦʱʘʜʝʡ. 

 
ʀʩʪʦʯʥʠʢʠ ɼʝʙʠʪ, ʣ/ʩʝʢ 

ʀʟ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ (ɸ) 1623,0 

ʀʟ ʩʫʣʴʬʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʢʘʨʩʪʦʚʳʭ ʙʨʝʢʯʠʡ (ɹ) 827,5 

ʀʟ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ɺ) 27,4 

ʂ ʚʦʧʨʦʩʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʘʨʩʪʦʚʳʭ ʚʦʜ. ʀʟ 

ʤʥʦʛʠʭ ʢʘʨʩʪʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʤʝʨʦʤ ʜʝʙʠʪʘ 

ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʘʨʩʪʦʚʳʭ ʚʦʜ 

ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʩʫʣʴʬʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʩʪʦʯʥʦʛʦ ʢʨʳʣʘ ʋʬʠʤʩʢʦʛʦ 

ʚʘʣʘ (ʂ. ɸ. ɻʦʨʙʫʥʦʚʘ, 1961). 

ʂʘʨʩʪʦʚʳʝ ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʠʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. ɺ ʟʦʥʝ ʩʚʦʙʦʜʥʦʛʦ 

ʠʣʠ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʦʨʦʜ. 

ɺ. ʀ. ɺʝʨʥʘʜʩʢʠʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʟʝʤʥʦʡ ʢʦʨʳ ʨʘʟʜʝʣʠʣ ʥʘ 

ʧʠʨʦʛʝʥʠʯʝʩʢʠʝ, ʥʝ ʧʨʠʥʠʤʘʶʱʠʝ ʫʯʘʩʪʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʣʝʚʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʜʳ, ʠ ʛʠʜʨʦʛʝʥʠʯʝʩʢʠʝ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʦʜʥʦʤ ʨʘʚʥʦʚʝʩʠʠ 

ɿʝʤʣʠ. ʄ. ɻ. ɺʘʣʷʰʢʦ (1954) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʦʣʴ ʛʠʜʨʦʛʝʥʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʤʠ ʩʦʝʜʠʥʝʥʠʡ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʠʜʨʦʛʝʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ 

ʦʧʨʝʜʝʣʷʝʪ ʛʣʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʞʝ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʛʣʘʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ï ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʆʜʥʘ 

ʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʩʪʝʧʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʟʘ ʩʯʝʪ 

ʧʦʷʚʣʝʥʠʷ ʚ ʨʘʩʪʚʦʨʝ ʠʦʥʦʚ ʙʦʣʝʝ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ (1955) ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠʟʤʝʥʷʶʪʩʷ ʚʝʩʦʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʝʡʰʠʭ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʪʠʧ ʚʦʜʳ ʠʣʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʬʘʮʠʷ. 

ʕʪʦʪ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʳ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, 

ʩʦʩʪʘʚʘ ʧʠʪʘʶʱʠʭ ʠʭ ʚʦʜ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʦʥʳ ʠ 
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ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ (ɻ. ɸ. ʄʘʢʩʠʤʦʚʠʯ, 1963). ɺ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ 

ʚʦʜʦʦʙʤʝʥʘ ʛʣʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʦʩʪʘʚʦʤ ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʨʙʦʥʘʪʥʳʭ ʠ 

ʩʫʣʴʬʘʪʥʳʭ. ʆʩʥʦʚʥʳʤʠ ʢʘʪʠʦʥʘʤʠ ʙʫʜʫʪ ʢʘʣʴʮʠʝʚʳʡ ʠ ʤʘʛʥʠʝʚʳʡ, 

ʘʥʠʦʥʘʤʠ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʠ ʩʫʣʴʬʘʪʥʳʡ. ʉʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

 
ʈʠʩ. 13. ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʝʡʰʠʭ ʠʦʥʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʜʣʷ ʢʘʨʩʪʦʚʳʭ ʚʦʜ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʨʘʡʦʥʝ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʭ ʠʟ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʋʬʠʤʩʢʦʛʦ ʚʘʣʘ ʚ ʩʫʣʴʬʘʪʥʳʝ ʖʨʝʟʘʥʦ-ʉʳʣʚʝʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʝʥʳ ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 13), ʧʦʩʪʨʦʝʥʥʦʤ ʧʦ ʜʘʥʥʳʤ 80 

ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʢʘʨʩʪʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʝʯʝʢ. ʅʘ ʥʝʤ ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʣʘʚʥʝʡʰʠʭ ʠʦʥʦʚ ʚ ʤʛ/ʣ 

ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʥʘʥʦʩʠʪʩʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚ ʦʙʳʯʥʦʤ ʤʘʩʰʪʘʙʝ ʚ ʤʛ/ʣ. ʂʨʠʚʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʧʦʚʝʜʝʥʠʝ ʛʣʘʚʥʳʭ ʠʦʥʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʊʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʝʣʠʯʠʥʘʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʨʘʟʛʨʘʥʠʯʠʚʘʶʪ ʨʘʟʥʳʝ ʪʠʧʳ ʚʦʜ. 

ʈʦʣʴ ʩʫʣʴʬʘʪ-ʠʦʥʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʪʠʧʘ ʚʦʜʳ ʦʪʨʘʞʝʥʘ 

ʥʘ ʜʨʫʛʦʤ ʛʨʘʬʠʢʝ (ʨʠʩ. 14). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 130 

ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʢʘʨʩʪʦʚʳʭ ʨʦʜʥʠʢʦʚ. ɻʨʘʬʠʢ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʢʘʞʜʳʡ ʪʠʧ ʚʦʜʳ ʠʣʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʬʘʮʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʝʜʝʣʘʤʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴʬʘʪ-ʠʦʥʘ.
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ʆʙʱʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʤʛ/ʣ 
SO4, ʤʛ/ʣ ɻʠʜʨʦʬʘʮʠʷ ʊʠʧ ʚʦʜʳ 

400ï580 ʄʝʥʝʝ 27 ʅʉʆ3ïʉʘïMg I 

400ï800 22ï100 ʅʉʆ3ïʉʘïSO4 II  

600ï1000 100ï350 ʅʉʆ3ïSO4ïʉʘ III  

900ï1500 330ï700 SO4ïʅʉʆ3ïʉʘ IV  

1500ï2700 700ï1600 SO4ïʉʘï(ʅʉʆ3) V 

I ʪʠʧ ʚʦʜʳ ʩʚʦʡʩʪʚʝʥʝʥ ʢʘʨʙʦʥʘʪʥʳʤ ʧʦʨʦʜʘʤ (ʤʝʨʛʝʣʷʤ, 

ʜʦʣʦʤʠʪʘʤ, ʠʟʚʝʩʪʥʷʢʘʤ), II ʪʠʧ ï ʢʘʨʙʦʥʘʪʥʳʤ, ʯʘʩʪʠʯʥʦ 

ʟʘʛʠʧʩʦʚʘʥʥʳʤ. ɺʳʱʝʣʘʯʠʚʘʥʠʝ ʠʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚ ʚʦʜʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʘʢ ʢʘʨʙʦʥʘʪʦʚ, ʪʘʢ ʠ ʩʫʣʴʬʘʪʦʚ ʢʘʣʴʮʠʷ. 

 

 
ʈʠʩ. 14. ʀʟʤʝʥʝʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʬʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʘʪ-ʠʦʥʘ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

III ʀ IV ʪʠʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʩʫʣʴʬʘʪʦʚ ʢʘʣʴʮʠʷ. ʏʘʩʪʴ 

ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ, ʢʘʢ ʤʝʥʝʝ ʨʘʩʪʚʦʨʠʤʳʭ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʳʧʘʜʘʝʪ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʚ ʚʠʜʝ ʪʫʬʦʚ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʠʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ. V ʪʠʧ ʨʘʟʚʠʪ


