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ɺʇʃʀɺ ʂʆʄʋʅɯʂɸʊʀɺʅʀʍ ɿɼɯɹʅʆʉʊɽʁ ʄɸʁɹʋʊʅʔʆɻʆ ʂɽʈɯɺʅʀʂɸ ʅɸ ʍɸʈɸʂʊɽʈ 
ʄɯɾʆʉʆɹʀʉʊɯʉʅʀʍ ʉʊʆʉʋʅʂɯɺ ʋ ʂʆʃɽʂʊʀɺɯ 

ɺʃʀʗʅʀɽ ʂʆʄʄʋʅʀʂɸʊʀɺʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ɹʋɼʋʑɽɻʆ ʈʋʂʆɺʆɼʀʊɽʃʗ ʅɸ 

ʍɸʈɸʂʊɽʈ ʄɽɾʃʀʏʅʆʉʊʅʓʍ ʆʊʅʆʐɽʅʀʁ ɺ ʂʆʃʃɽʂʊʀɺɽ 

THE INFLUENCE OF COMMUNICATIVE ABILITIES OF THE FUTURE HEAD FOR THE 

NATURE OF INTERPERSONAL RELATIONSHIPS IN THE TEAM  

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʢʦʤʫʥʽʢʘʮʽʷ, ʱʦ  ̒ʦʜʥʠʤ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʫ ʩʠ-

ʩʪʝʤʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʥʘʥʥʷ, ʪʘ ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʣʠʰʝ ʚ ʩʧʽʣʢʫ-

ʚʘʥʥʽ. ʂʦʤʫʥʽʢʘʮʽʷ ʦʙô̒ ʢʪʠʚʥʦ ʧʦʨʦʜʞʫʻʪʴʩʷ ʩʫʤʽʩʥʦʶ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʣʶʜʝʡ ʚ ʩʠʩʪʝʤʘʭ, ʾ ʭ ʟʦʚʥʽʰʥʽʭ 

ʚʽʜʥʦʩʠʥ ʟ ʩʦʮʽʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ  ̔ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʤʠ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ. ʄʽʞʦʩʦ-

ʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʽʣʦʚʠʭ ʽ ʝʤʦʮʽʡʥʠʭ ʦʮʽʥʦʢ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʘʛ ʚʠʙʦʨʫ ʣʶʜʴʤʠ ʦʜʠʥ 

ʦʜʥʦʛʦ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʫʥʽʢʘʮʽʷ, ʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ, ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ, ʪʨʫʜʦʚʠʡ ʢʦʣʝʢʪʠʚ, ʢʝʨʽʚʥʠʢ, 

ʟʘʤʢʥʫʪʽʩʪʴ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʚ ʩʠʩʪʝʤʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ, ʠ ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘ-

ʣʠʟʦʚʘʥʳ ʪʦʣʴʢʦ ʚ ʦʙʱʝʥʠʠ. ʂʦʤʤʫʥʠʢʘʮʠʷ ʦʙʲʝʢʪʠʚʥʦ ʧʦʨʦʞʜʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʣʶʜʝʡ ʚ ʩʠʩʪʝʤʘʭ, ʠʭ ʚʥʝʰʥʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʦʡ ʠ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʤʠ ʤʝʞʣʠʯʥʦʩʪʥʳʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ. ʄʝʞʣʠʯʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʝʣʦʚʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʦʮʝʥʦʢ, ʘ 

ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚ ʚʳʙʦʨʘ ʣʶʜʴʤʠ ʜʨʫʛ ʜʨʫʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʫʥʠʢʘʮʠʷ, ʣʠʯʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʦʩʪʴ, ʪʨʫʜʦʚʦʡ ʢʦʣʣʝʢʪʠʚ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ, ʟʘʤʢʥʫʪʦʩʪʴ. 

Summary: The article deals with such concepts as communication, which is one of the central system of 

psychological knowledge, and interpersonal relationships that can be realized only in communication. Communi-

cation objectively generated compatible livelihoods of people in systems of external relations with the social en-

vironment and intragroup interpersonal relations. Interpersonal relationships are based on business and emo-

tional evaluations, and selecting preferences of other people. 

Keywords: communication, personal relationships, labor group, head, isolation. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʢʝʨʽʚʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʾʭ ʪʝʦʨʝʪʠʯʥʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʧʽʜʛʦʪʦʚ-

ʣʝʥʽʩʪʶ, ʘ ʡ ʫʤʽʥʥʷʤ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟʽ ʩʚʦʾʤʠ ʧʽʜʣʝʛ-

ʣʠʤʠ, ʪʦʙʪʦ ʦʩʦʙʠʩʪʠʤʠ ̫ ʢʦʩʪʷʤʠ ̔  ʟʜʽʙʥʦʩʪʷʤʠ ʢʝ-

ʨʫʚʘʪʠ ʣʶʜʴʤʠ. ʇʩʠʭʦʣʦʛʽʯʥʘ ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʢʝʨʽʚʥʠʢʘ ʥʝ ʪʽʣʴʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢ-

ʪʠʚʥʦʩʪʽ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʩʢʣʘʜʥʦʱʽʚ ʫ ʩʧʽʣʢʫʚʘʥʥʽ 

ʟ ʧʽʜʣʝʛʣʠʤʠ, ʘʣʝ ,ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘ ʥʝʾ ʨʦʟʧʣʘ-

ʯʫʻʪʴʩʷ ʚʽʥ ʩʘʤ. ʊʦʤʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʝʬʝʢʪʠʚʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʢʝʨʽʚʥʠʢʠ ʧʦʚʠʥʥʽ ʚʦ-

ʣʦʜʽʪʠ ʥʘʫʢʦʶ  ̔ʤʠʩʪʝʮʪʚʦʤ ʩʧʽʣʢʫʚʘʥʥʷ, ʾʤ ʥʝʦʙ-

ʭʽʜʥʽ ʟʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ  ̔ ʤʝ-

ʭʘʥʽʟʤʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ  ̔ʬʦʨʤ, 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʚʤʽʣʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʢʦʥʢʨʝʪʥʠʤʠ 

ʧʨʠʡʦʤʘʤʠ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ,̔ ʥʘʨʝʰʪʽ, ʤʘʪʠ 

ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʽ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʟʜʽʙʥʦʩʪʽ. ɺʽʜ ʪʦʛʦ, 

ʥʘʩʢʽʣʴʢʠ ʨʦʟʚʠʥʝʥʘ ʚ ʢʝʨʽʚʥʠʢʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦ-

ʣʝʢʪʠʚʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʟʘ-

ʣʝʞʠʪʴ: ʜʽʘʛʥʦʩʪʠʢʘ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʢʣʘ-

ʜʘʯʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʾʭ 

ʨʦʟʚʠʪʢʫ; ʩʪʠʤʫʣʶʚʘʥʥʷ  ̔ ʧʽʜʪʨʠʤʢʘ ʪʚʦʨʯʠʭ 

ʟʫʩʠʣʴ ʧʝʜʘʛʦʛʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ; ʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʟʘʻʤʦʜʽʾ ʩʫʙ'ʻʢʪʽʚ ʜʝ-

ʤʦʢʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʡ ʦʩʦ-

ʙʠʩʪʽʩʥʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʧʝʜʘ-

ʛʦʛʽʚ; ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ ʚ ʫʩʪʘʥʦʚʽ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘʤʠ ʜʦʨʫʯʝʥʴ  ̔

ʾʭ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʩʚʦʻʶ ʧʨʘʮʝʶ; ʚʟʘʻʤʠʥʠ ʟ ʙʘʪʴ-

ʢʘʤʠ, ʟ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ  ̔ ʫʧʨʘʚʣʽʥʥʷ 

ʦʩʚʽʪʦʶ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʞʝʨʝʣ ʪʘ ʧʫʙʣʽʢʘʮʽʡ ʧʦʢʘ-

ʟʫʻ, ʱʦ ʜʣʷ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ  ̔ʧʨʘʢʪʠʢʠ ʚʝʣʠʢʝ ʟʥʘ-

ʯʝʥʥʷ ʤʘʶʪʴ: ʬʽʣʦʩʦʬʩʴʢʘ ʢʦʥʮʝʧʮʽʷ ʜʽʘʣʦʛʫ (ʄ. 

ɹʘʭʪʽʥ,  

ʄ. ɹʫʙʝʨ, ɺ. ɹʽʙʣʝʨ); ʧʩʠʭʦʣʦʛʽʯʥʘ ʪʝʦʨʽʷ ʦʩʦ-

ʙʠʩʪʦʩʪʽ (ɹ. ɸʥʘʥʴʻʚ,  

ʃ. ɺʠʛʦʪʩʴʢʠʡ, ʆ. ʃʝʦʥʪʴʻʚ, ʆ. ʇʝʪʨʦʚʩʴʢʠʡ, 

ʉ. ʈʫʙʽʥʰʪʝʡʥ); ʩʦʮʽʘʣʴʥʦïʧʩʠʭʦʣʦʛʽʯʥʽ ʪʝʦʨʽʾ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʜʽʷʣʴʥʦʩʪʽ (ɹ. 

ɸʥʘʥʴʻʚ,  

ɻ. ɸʥʜʨʝʻʚʘ, ʄ. ʂʘʛʘʥ, ɹ. ʃʦʤʦʚ, ʉ. ʈʫʙʽʥ-

ʰʪʝʡʥ ʪʘ ʽʥ.); ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʽ ʢʦʥʮʝʧʮʽʾ 

ʚʟʘʻʤʦʜʽʾ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ (ɯ. ɿʠʤʦʚʘ, ɯ. ʂʦʪʦʚʘ, 

ʉ. ʉʤʠʨʥʦʚ,  

ɭ. ʐʠʷʥʦʚ); ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʢʫʣʴʪʫʨʠ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʘ, ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ (ɸ. ɹʦʜʘʣʴʦʚ, ʅ. 

ɹʦʨʜʦʚʩʴʢʘ, ʆ. ɼʘʥʠʣʝʥʢʦ, ɯ. ɯʩʘʻʚ,  

ɺ. ʂʘʥïʂʘʣʠʢ, ʅ. ʂʫʟʴʤʽʥʘ, ʆ. ʄʫʜʨʠʢ, ɸ. 

ʈʝʘʥ, ɺ. ʉʣʘʩʪʴʦʥʽʥ, ʅ. ʑʫʨʢʦʚʘ ʪʘ ʽʥ.); ʽʜʝʾ ʛʫ-

ʤʘʥʽʩʪʠʯʥʦʾ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʝʜʘʛʦʛʽʢʠ 

(ʄ. ɸʣʝʢʩʻʻʚ,  

ɭ. ɹʦʥʜʘʨʝʚʩʴʢʘ, ʂ. ʈʦʜʞʝʨʩ, ɺ. ʉʻʨʠʢʦʚ, ɯ. 

ʗʢʠʤʘʥʩʴʢʘ ʪʘ ʽʥ.); ʪʝʦʨʽʷ ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʩʘʤʦ-

ʨʦʟʚʠʪʢʫ (ɺ. ɸʥʜʨʝʻʚ). ɿʥʘʯʥʫ ʨʦʣʴ ʚʠʢʦʥʫʻ ʦʩʤʠʩ-

ʣʝʥʥʷ ʜʽʘʣʦʛʫ ʟ ʧʦʛʣʷʜʫ ʤʦʚʥʦʾ ʢʫʣʴʪʫʨʠ (ʃ. ɸʥʪʨʦ-

ʧʦʚʘ, ʆ. ɹʘʩʢʘʢʦʚ , ʖ. ɾʫʢʦʚ, ʄ. ʉʤʠʨʥʦʚʘ, ɺ. 

ʉʦʢʦʣʦʚʘ, ɿ. ʉʤʻʣʢʦʚʘ, ʅ. ʂʦʣʝʪʚʠʥʦʚʘ ʪʘ ʽʥ.). 

ɺʠʜʽʣʝʥʥʷ ʨʘʥʽʰʝ ʥʝʚʠʨʽʰʝʥʠʭ ʯʘʩʪʠʥ ʟʘ-

ʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. ʂʦʤʫʥʽʢʘʪʠʚʥʘ ʧʦʚʝʜʽʥʢʘ 

ʢʝʨʽʚʥʠʢʘ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʩʪʠʣʷʭ ʽ 

ʤʝʪʦʜʘʭ ʡʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʆʧʠʩʫʶʯʠ ʧʦʨʪʨʝʪ ʩʫʯʘʩ-

ʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʦʩʚʽʪʠ, ʚʘʨʪʦ ʥʘʜʘʪʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʫ ʧʨʦʮʝʩʫ ʢʦʤʫʥʽʢʘʮʽʾ ʽ ʥʘʚʠʯʢʘʤ ʩʧʽʣʢʫʚʘʥʥʷ 

ʢʝʨʽʚʥʠʢʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ. ɼʦ ʥʘʚʠʯʦʢ 

ʩʧʽʣʢʫʚʘʥʥʷ ʢʝʨʽʚʥʠʢʘ ʰʢʦʣʠ ʘʙʦ ʚʫʟʫ ʚʽʜʥʦʩʷʪʴ: 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʚʠʱʠʤ ʢʝʨʽʚ-

ʥʠʮʪʚʦʤ, ʢʦʣʝʛʘʤʠ, ʧʝʜʘʛʦʛʘʤʠ, ʫʯʥʷʤʠ ʪʘ ʾʭ ʙʘʪʴ-

ʢʘʤʠ; ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʦʙʽ ʧʽʜʪʨʠʤʢʫ ʥʘ 

ʢʦʞʥʦʤʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʨʽʚʥʽ ʩʧʽʣʢʫʚʘʥʥʷ; 

ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʢʦʞʥʫ ʪʦʯʢʫ ʟʦʨʫ; ʚʤʽʥʥʷ ʢʦʥ-

ʪʨʦʣʶʚʘʪʠ ʩʪʨʝʩʠ ʽ ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ; ʚʤʽʥʥʷ ʟʘ-

ʧʦʙʽʛʘʪʠ ʢʦʥʬʣʽʢʪʘʤ ʽ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʾʭ. 

ʉʘʤʝ ʟʘʟʥʘʯʝʥʽ ʧʫʥʢʪʠ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʷʢʦʤʦʛʘ 

ʰʠʨʰʝ. 

ʎʽʣʴ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʦ-

ʚʘʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʜʽʘʣʦʛʽʯʥʠʭ 

ʫʤʽʥʴ ʤʘʡʙʫʪʥʴʦʛʦ ʢʝʨʽʚʥʠʢʘ ɺʇʅɿ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʘʞʣʠʚʦʶ 

ʫʤʦʚʦʶ ʚʟʘʻʤʦʜʽʾ ʣʶʜʝʡ ʫ ʢʦʣʝʢʪʠʚʽ ʻ ʢʦʤʫʥʽʢʘʮʽʷ. 

ʇʦʥʷʪʪʷ çʢʦʤʫʥʽʢʘʮʽʷè ʻ ʦʜʥʠʤ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʫ ʩʠ-

ʩʪʝʤʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʥʘʥʥʷ. çʂʦʤʫʥʽʢʘʮʽʷ ï ʮʝ 

ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʢʦʥʪʘʢʪʽʚ ʤʽʞ 

ʣʶʜʴʤʠ, ʱʦ ʚʠʥʠʢ ʽʟ ʧʦʪʨʝʙ ʩʫʤʽʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽè 

[7; ʩʪ.. 78].  

ʂʦʤʫʥʽʢʘʮʽʷ ʚʢʣʶʯʘʻ:  

- ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʜʽʷʣʴ-

ʥʦʩʪʽ, ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚ ʛʨʫʧʘʭ, ʘ ʪʘʢʦʞ ʤʽʞ ʛʨʫ-

ʧʘʤʠ;  

- ʟʜʽʡʩʥʝʥʥʷ ʩʫʤʽʩʥʦʾ ʩʪʨʘʪʝʛʽʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʷʢʫ 

ʚʭʦʜʷʪʴ ʩʫʙôʻʢʪʠ ʩʧʽʣʢʫʚʘʥʥʷ;  

- ʩʧʨʠʡʤʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʣʶʜʴʤʠ ʦʜʠʥ ʦʜʥʦʛʦ 

ʚ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ ʩʫʤʽʩʥʠʭ ʟʘʚʜʘʥʴ.  

ɯʥʢʦʣʠ ʧʦʥʷʪʪʷ çʢʦʤʫʥʽʢʘʮʽʷè ʽ çʤʽʞʦʩʦ-

ʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠè ʦʪʦʪʦʞʥʶʶʪʴʩʷ. ʍʦʯʘ ʮʽ ʧʦ-

ʥʷʪʪʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ, ʚʦʥʠ ʥʝ ʪʦʪʦʞʥʽ. ʇʦʥʷʪʪʷ 

çʢʦʤʫʥʽʢʘʮʽʷè ʤʘʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʟʤʽʩʪ. ɺʦʥʘ 

ʦʙôʻʢʪʠʚʥʦ ʧʦʨʦʜʞʫʻʪʴʩʷ ʩʫʤʽʩʥʦʶ ʞʠʪʪʻʜʽʷʣʴ-

ʥʽʩʪʶ ʣʶʜʝʡ ʚ ʩʠʩʪʝʤʘʭ, ʾʭ ʟʦʚʥʽʰʥʽʭ ʚʽʜʥʦʩʠʥ ʟ 

ʩʦʮʽʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʤʠ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ. ʄʽʞʦʩʦʙʠʩʪʽʩʥʽ 

ʩʪʦʩʫʥʢʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʽʣʦʚʠʭ ʽ ʝʤʦʮʽʡʥʠʭ 

ʦʮʽʥʦʢ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʘʛ ʚʠʙʦʨʫ ʣʶʜʴʤʠ ʦʜʠʥ ʦʜ-

ʥʦʛʦ.  

ɹʫʜʴ-ʷʢʘ ʬʦʨʤʘ ʩʧʽʣʢʫʚʘʥʥʷ ʚʠʩʪʫʧʘʻ ʷʢ 

ʬʦʨʤʘ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʦʤʫʥʽʢʘʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʪʦʨʦʥʘ, ʫʤʦʚʘ 

ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʷʢ ʦʢʨʝʤʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ. ɸʣʝ ʩʘʤʝ 

ʟʘʚʜʷʢʠ ʢʦʤʫʥʽʢʘʮʽʾ ʘʙʦ ʩʧʽʣʢʫʚʘʥʥʶ ʜʽʷʣʴʥʽʩʪʴ ʦʨ-

ʛʘʥʽʟʦʚʫʻʪʴʩʷ. ʇʽʜ ʯʘʩ ʢʦʤʫʥʽʢʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʘ-

ʛʘʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʡ ʫʪʚʦʨʶʶʪʴʩʷ 

ʥʦʚʽ ʟʚôʷʟʢʠ ʪʘ ʩʪʦʩʫʥʢʠ ʤʽʞ ʣʶʜʴʤʠ. ʆʜʥʽʻʶ ʟ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʽʣʢʫʚʘʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʦʩʦ-

ʙʠʩʪʽʩʥʠʭ ʩʪʦʩʫʥʢʽʚ.  

ɺʠʭʦʜʷʯʠ ʟ ʬʫʥʢʮʽʡ ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘʟʠʚʘʶʪʴ 

ʪʨʠ ʡʦʛʦ ʩʪʦʨʦʥʠ: 

- ʢʦʤʫʥʽʢʘʪʠʚʥʫ (ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ),  

- ʽʥʪʝʨʘʢʪʠʚʥʫ (ʚʟʘʻʤʦʜʽʶ)  

- ʧʝʨʮʝʧʪʠʚʥʫ (ʨʦʟʫʤʽʥʥʷ ʣʶʜʠʥʠ ʣʶʜʠʥʦʶ).  

ɺʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʢʦʤʫʥʽʢʘʪʠʚ-

ʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʭ ʩʪʦʩʫʥʢʘʭ ʢʦ-

ʣʝʢʪʠʚʫ ï ʥʝʚʝʨʙʘʣʴʥʦʛʦ ʪʘ ʚʝʨʙʘʣʴʥʦʛʦ ʩʧʽʣʢʫ-

ʚʘʥʥʷ. ʐʣʷʭʦʤ ʘʥʘʣʽʟʫ ʤʽʤʽʢʠ, ʞʝʩʪʽʚ, ʽʥʪʦʥʘʮʽʾ, 



6 ζ˽͔͍ͪ·͚ ͔͍͙͙ͤ͊ͫͣ͘·͚ ͤ͊ͯ;ͤ·͚ ͍͔͙ͫͭͤ͟ηІ12-13,2016 

ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ (ʦʯʠʤʘ) ʚ ʜʽʣʦʚʦʤʫ ʩʧʽʣʢʫ-

ʚʘʥʥʽ ʦʮʽʥʶʶʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ, ʱʠʨʽʩʪʴ ʤʦʚʥʦʾ ʽʥ-

ʬʦʨʤʘʮʽʾ, ʥʘʤʽʨʠ ʫʯʘʩʥʠʢʽʚ.  

çʂʦʤʫʥʽʢʘʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʣʶʜʝʡ ʫ ʢʦʣʝʢʪʠʚʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʚʝʨʙʘʣʴʥʽʡ (ʩʣʦʚʝʩʥʽʡ) 

ʬʦʨʤʽ ï ʚ ʧʨʦʮʝʩʽ ʤʦʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. ɸʢʪ ʚʝʨ-

ʙʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ï ʮʝ ʜʽʘʣʦʛ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʨʦʤʦʚʣʷʥʥʷ ʪʘ ʩʣʫʭʘʥʥʷè [2]. ʊʘʢ ʩʘʤʦ, ʷʢ ʚʘʞ-

ʣʠʚʦ ʫʤʽʪʠ ʧʨʦʤʦʚʣʷʪʠ (ʽʩʥʫʻ ʥʘʫʢʘ ï ʨʠʪʦʨʠʢʘ) ʪʘʢ 

ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʤʽʥʥʶ ʩʣʫʭʘʪʠ. ɼʽʣʦʚʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʫʤʽʥʥʷ ʚʦʣʦʜʽʪʠ ʷʢ ʥʝʚʝʨ-

ʙʘʣʴʥʦʶ, ʪʘʢ ʽ ʚʝʨʙʘʣʴʥʦʶ ʢʦʤʫʥʽʢʘʮʽʻʶ.  

ɯʥʪʝʨʘʢʪʠʚʥʘ ʩʪʦʨʦʥʘ ʩʧʽʣʢʫʚʘʥʥʷ ʧʽʜʢʨʝʩʣʶʻ 

ʘʩʧʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ, ʾʭʥʴʦʶ ʚʟʘʻʤʦʜʽʻʶ. ɺ 

ʫʤʦʚʘʭ ʢʦʣʝʢʪʠʚʫ ʚʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʦʙʤʽʥʷʪʠʩʷ ʽʥ-

ʬʦʨʤʘʮʽʻʶ, ʘʣʝ ʡ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʫʤʽʩʥʫ (ʩʧʽʣʴʥʫ) 

ʜʽʷʣʴʥʽʩʪʴ, ʚ ʷʢʫ ʢʦʞʝʥ ʯʣʝʥ ʛʨʫʧʠ (ʪʨʫʜʦʚʦʛʦ ʢʦ-

ʣʝʢʪʠʚʫ) ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʢʣʘʜ. ʋ ʙʘʛʘʪʴʦʭ ʢʦʣʝʢʪʠʚʘʭ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʟʘʛʘʣʴʥʠʤʠ ʮʽʣʷʤʠ, 

ʘʣʝ ʜʽʷʣʴʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʟʘ ʟʤʽʩʪʦʤ ʧʨʘʮʽ. ɭ 

ʪʘʢʽ ʚʠʜʠ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʷʢʠʭ ʜʽʾ ʦʜʥʦʛʦ 

ʫʯʘʩʥʠʢʘ ʥʝʤʦʞʣʠʚʽ ʙʝʟ ʦʜʥʦʯʘʩʥʠʭ ʘʙʦ ʧʦʧʝ-

ʨʝʜʥʽʭ ʜʽʡ ʽʥʰʠʭ ʯʣʝʥʽʚ ʛʨʫʧʠ. ʆʯʝʚʠʜʥʦ, ʬʫʥʢʮʽʷ 

ʢʦʦʨʜʠʥʘʮʽʾ, ʫʟʛʦʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʟʘʻʤʦʜʽʾ.  

ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʚ ʨʝʛʫʣʷʮʽʾ ʩʧʽʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʻ 

çʫʤʦʚʠ-ʬʘʢʪʦʨʠè ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʟʘʻʤʦʜʽʾ. ɼʦ ʥʠʭ 

ʥʘʣʝʞʘʪʴ ʩʧʝʮʠʬʽʢʘ ʽ ʩʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʴ, ʪʨʠ-

ʚʘʣʽʩʪʴ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʪʨʫʜʦ-

ʚʦʛʦ ʢʦʣʝʢʪʠʚʫ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʯʣʝʥʘʤʠ ʢʦʣʝʢ-

ʪʠʚʫ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʩʪʫʧʽʥʴ 

ʽʟʦʣʴʦʚʘʥʦʩʪʽ ʡ ʘʚʪʦʥʦʤʥʦʩʪʽ.  

ʗʢ ʜʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʣʝʥʽʚ ʢʦ-

ʣʝʢʪʠʚʫ ʪʘ ʡʦʛʦ ʦʜʥʦʨʽʜʥʽʩʪʴ-ʨʽʟʥʦʨʽʜʥʽʩʪʴ. ʇʝʨ-

ʰʠʡ ʬʘʢʪʦʨ ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʤʧʝʨʘʤʝʥʪʫ, ʽʥʪʝ-

ʣʝʢʪʫ, ʭʘʨʘʢʪʝʨʫ, ʽʥʪʝʨʝʩʽʚ ï ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʽʞʦʩʦ-

ʙʠʩʪʽʩʥʠʭ ʩʪʦʩʫʥʢʽʚ. ɸʣʝ ʡʦʛʦ ʨʝʛʫʣʷʪʠʚʥʘ ʬʫʥʢʮʽʷ 

ʤʘʣʦ ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ, ʭʦʯʘ ʣʶʜʠ ʢʦʥʩʪʘʪʫʶʪʴ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʦʚʥʽʰʥʦʩʪʽ, ʧʦ-

ʚʝʜʽʥʮʽ, ʘʣʝ ʥʝ ʥʘʜʘʶʪʴ ʾʤ ʟʥʘʯʝʥʥʷ, ʚʚʘʞʘʶʯʠ ʧʨʠ-

ʨʦʜʥʠʤʠ, ʥʝʟʤʽʥʥʠʤʠ. ɼʨʫʛʠʡ ʬʘʢʪʦʨ ï ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʧʦʛʣʷʜʽʚ, ʦʮʽʥʦʢ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʝʙʝ 

ʧʘʨʪʥʝʨʽʚ, ʜʽʷʣʴʥʦʩʪʽ ï ʥʝ ʪʽʣʴʢʠ ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ, 

ʘʣʝ ʡ ʨʝʘʣʴʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ 

ʪʘ ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ. çɺʽʥ ʨʝʛʫʣʶʻʪʴʩʷ ʪʘʢʠʤʠ ʤʝ-

ʭʘʥʽʟʤʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʷʢ: ʽʤʽʪʘʮʽʷ (ʥʘʡ-

ʧʨʦʩʪʽʰʘ ʬʦʨʤʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʽʥʰʠʭ ʣʶ-

ʜʝʡ), ʥʘʚʽʶʚʘʥʥʷ (ʥʝʢʨʠʪʠʯʥʝ ʥʘʩʣʽʜʫʚʘʥʥʷ ʟʨʘʟʢʽʚ 

ʧʦʚʝʜʽʥʢʠ ʽʥʰʠʭ ʣʶʜʝʡ), ʢʦʥʬʦʨʤʥʽʩʪʴ (ʩʚʽʜʦʤʘ 

ʟʤʽʥʘ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ, ʧʨʠʡʥʷʪʪʷ ʛʨʫʧʦʚʠʭ 

ʥʦʨʤ, ʦʯʽʢʫʚʘʥʴ ʪʘ ʨʦʣʝʡ, ʷʢʽ ʥʘʚôʷʟʫʻ ʢʦʣʝʢʪʠʚ)è 

[5; ʩ.125].  

ʇʦʜʽʙʥʽʩʪʴ ʽ ʨʦʟʙʽʞʥʽʩʪʴ ʩʦʮʽʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʧʦʨʦʜʞʫʶʪʴ ʩʠʤʧʘʪʽʾ ʪʘ ʘʥʪʠʧʘʪʽʾ ʤʽʞ ʣʶʜʴʤʠ, 

ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʾʭ ʩʫʤʽʩʥʦʩʪʽ. ʌʝʥʦʤʝʥ ʩʫʤʽʩ-

ʥʦʩʪʽ ʨʦʟʢʨʠʚʘʻ ʥʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʻʜʥʦʩʪʽ 

ʩʫʙôʻʢʪʽʚ ʩʧʽʣʢʫʚʘʥʥʷ. ʉʫʤʽʩʥʽʩʪʴ ï ʮʝ ʝʬʝʢʪ 

ʚʟʘʻʤʦʜʽʾ ʣʶʜʝʡ, ʷʢʠʡ ʦʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʩʫʙôʻʢ-

ʪʠʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʘʨʪʥʝʨʽʚ ʦʜʠʥ ʦʜʥʠʤ ʟʘ ʧʝʚʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʽ ʟʥʘʯʥʦʾ ʚʟʘʻʤʥʦʾ ʽʜʝʥʪʠ-

ʬʽʢʘʮʽʾ. ʉʫʙôʻʢʪʠʚʥʘ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ï ʮʝ ʛʦʣʦʚʥʘ 

ʦʟʥʘʢʘ ʩʫʤʽʩʥʦʩʪʽ.  

ʄʽʞʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ ʽ ʩʫʤʽʩʥʽʩʪʴ ʩʪʚʦʨʶ-

ʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ. 

ɸʣʝ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ ʫ ʧʽʜʩʫʤʢʫ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʰʚʠʜʰʝ ʩʧʨʘʮʴʦʚʘʥʽʩʪʶ, ʥʽʞ ʩʫʤʽʩʥʽʩʪʶ. 

ʉʧʨʘʮʴʦʚʘʥʽʩʪʴ ï ʮʝ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ ʢʦʥʢʨʝʪ-

ʥʠʭ ʫʯʘʩʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʝʤʦʮʽʡʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʟʘʪʨʘ-

ʪʘʤʠ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷʤ ʩʦʙʦʶ, ʧʘʨʪʥʝʨʘʤʠ ʪʘ 

ʟʤʽʩʪʦʤ ʨʦʙʦʪʠ. ʗʢʱʦ ʩʧʨʘʮʴʦʚʘʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʟʘʜʦʚʦʣʝʥʥʷʤ ʟʤʽʩʪʦʤ ʜʽʷʣʴʥʦʩʪʽ, ʪʦ 

ʩʫʤʽʩʥʽʩʪʴ ï ʟʘʜʦʚʦʣʝʥʥʷʤ ʩʧʽʣʢʫʚʘʥʥʷʤ. ʊʦʤʫ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʯʝʨʝʟ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʤʠ 

ʩʪʦʩʫʥʢʘʤʠ ʧʦ ʚʝʨʪʠʢʘʣʽ (ʢʝʨʽʚʥʠʢ ï ʧʽʜʣʝʛʣʽ) ʪʘ ʛʦ-

ʨʠʟʦʥʪʘʣʽ (ʚʠʢʦʥʘʚʮʽ).  

ʂʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʣʝʛʢʽʩʪʶ ʚʭʦʜʞʝʥʥʷ ʚ ʢʦʥʪʘʢʪ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʤʢʥʫʪʦʩʪʽ, ʽʟʦʣʴʦʚʘʥʦʩʪʽ. ʇʨʠʯʦʤʫ 

ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ʷʢ ʷʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʦʙʦʚ'ʷʟ-

ʢʦʚʦ ʤʘʻ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʝʤʦʮʽʡʥʦ-ʧʦʟʠʪʠʚʥʠʤ 

çʧʣʘʥʦʤè ʩʧʽʣʢʫʚʘʥʥʷ. ʃʶʜʠʥʫ, ʷʢʘ ʣʝʛʢʦ ʚʩʪʫʧʘʻ 

ʚ ʢʦʥʪʘʢʪ, ʚ ʜʽʣʦʚʠʡ ʟʚ'ʷʟʦʢ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, ʘʣʝ 

ʧʨʠ ʮʴʦʤʫ ʚʠʢʣʠʢʘʻ ʫ ʧʘʨʪʥʝʨʽʚ ʝʤʦʮʽʡʥʦ-ʥʝʛʘʪʠʚ-

ʥʠʡ çʧʣʘʥè ʩʧʽʣʢʫʚʘʥʥʷ, ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʢʦʥʪʘʢʪ-

ʥʠʤ, ʘʣʝ ʥʝ ʢʦʤʫʥʽʢʘʙʝʣʴʥʠʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦ-

ʤʫʥʽʢʘʙʝʣʴʥʦʾ, ʢʦʥʪʘʢʪʥʘ ʣʶʜʠʥʘ ʩʧʽʣʢʫʻʪʴʩʷ ʟʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʽ 

ʦʙʩʪʘʚʠʥ, ʾʾ ʩʧʽʣʢʫʚʘʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʝ, ʚʠʤʫʰʝʥʝ. 

ʇʨʦʪʠʣʝʞʥʦʶ ʷʢʽʩʪʶ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʻ ʟʘ-

ʤʢʥʫʪʽʩʪʴ. çɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ, ʧʩʠʭʦʣʦʛʠ ʚʩʪʘʥʦʚʠʣʠ, ʚʠʤʦʛʘ ʜʦ ʦʩʦʙʠ-

ʩʪʦʩʪʽ ʢʝʨʽʚʥʠʢʘè [4; ʩ 256]. ʅʘʧʨʠʢʣʘʜ, ʢʝʨʽʚʥʠʢ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʩʦʢʦ ʢʦʤʫʥʽʢʘʙʝʣʴʥʠʤ ʣʶʜʠʥʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʽʣʴʢʠ ʢʦʥʢʨʝʪʥʽ ʨʽʚʥʽ 

ʧʨʦʷʚʫ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʩʦ-

ʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ. ʊʘ-

ʢʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʫʪʴ ʜʦʤʘʛʘʪʠʩʷ ʷʢ ʚʠ-

ʩʦʢʦ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽ, ʪʘʢ ʽ ʥʠʟʴʢʦ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽ 

ʢʝʨʽʚʥʠʢʠ ï ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʜʽʙ-

ʥʦʩʪʝʡ ʧʽʜʣʝʛʣʠʭ. 

ʊʘʤ, ʜʝ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ, ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ 

ʢʦʣʝʢʪʠʚʫ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ, ʥʠʟʴʢʘ ʢʦʤʫʥʽʢʘʙʝʣʴ-

ʥʽʩʪʴ ʡʦʛʦ ʢʝʨʽʚʥʠʢʘ ʻ ʥʝ ʪʽʣʴʢʠ ʜʦʧʫʩʪʠʤʦʶ, ʘʣʝ ʡ 

ʥʘʚʽʪʴ ʙʘʞʘʥʦʶ. ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦ-

ʟʚʠʪʢʫ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʽ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʢʦʣʝʢʪʠʚʫ 

ʟʘʞʘʜʘʻ ʚʽʜ ʢʝʨʽʚʥʠʢʘ ʧʨʦʷʚ ʚʠʩʦʢʦʾ ʢʦʤʫʥʽʢʘʙʝʣʴ-

ʥʦʩʪʽ, ʧʦʩʪʽʡʥʠʭ ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʠʭ ʟʫʩʠʣʴ. ʊʦʤʫ 

ʥʠʟʴʢʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ʩʘʤʘ ʧʦ ʩʦʙʽ ʥʝ ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʥʝʛʘʪʠʚʥʠʡ ʬʘʢʪʦʨ ʚ ʜʽʷʣʴʥʦʩʪʽ 

ʢʝʨʽʚʥʠʢʘ, ʪʠʤ ʙʽʣʴʰʝ ʱʦ ʩʚʝʨʭʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ 

ʢʝʨʽʚʥʠʢʘ ʟʘʚʘʞʘʻ ʨʦʙʦʪʽ ʢʦʣʝʢʪʠʚʫ, ʚʽʜʚʦʣʽʢʘʶʯʠ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʥʪʘʢʪʽʚ [6, ʩ. 211-212]. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʦʩʦ-

ʙʠʩʪʦʩʪʽ ʢʝʨʽʚʥʠʢʘ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʢʦʣʝʢʪʠʚʦʤ ʟʘ ʚʠʨʦʙʥʠʯʠʤʠ ʽ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦ-

ʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʧʩʠʭʦʣʦʛʠ ʚʠʚʯʠʣʠ 

ʙʣʠʟʴʢʦ 200 ʧʝʨʚʠʥʥʠʭ ʢʦʣʝʢʪʠʚʽʚ ʪʘ ʾʭ ʢʝʨʽʚʥʠʢʽʚ. 

ɹʫʣʘ ʚʠʩʫʥʫʪʘ ʛʽʧʦʪʝʟʘ: ʟʨʦʩʪʘʥʥʷ ʢʦʤʫʥʽʢʘʙʝʣʴ-

ʥʦʩʪʽ ʤʘʻ ʥʘʜʘʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʨʦʙʥʠʯʽ 

ʪʘ ʦʩʦʙʣʠʚʦ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 
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ʜʽʷʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʧʝʚʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʽ ʙʘʣʴʥʠʤʠ ʦʮʽʥʢʘʤʠ ʚʠʜʽʣʝʥʦ 

ʧ'ʷʪʴ ʨʽʚʥʽʚ ʧʨʦʷʚʫ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ 

(ʟʘ 24-ʭ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ): 

 - ʥʘʜʥʠʟʴʢʘ (ʟʘʤʢʥʫʪʽʩʪʴ) ʜʦ 4-ʭ ʙʘʣʽʚ; 

 - ʥʠʟʴʢʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ï 5-9 ʙʘʣʽʚ;  

 - ʧʦʤʽʨʥʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ï 10-14 ʙʘʣʽʚ;  

 - ʚʠʩʦʢʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ï 15-19 ʙʘʣʽʚ; 

 - ʥʘʜʚʠʩʦʢʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ʧʦʥʘʜ 20 ʙʘʣʽʚ. 

çɿ 200 ʜʦʩʣʽʜʞʝʥʠʭ ʢʝʨʽʚʥʠʢʽʚ ʟ ʥʘʜʥʠʟʴʢʦʶ 

ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʶ ʚʠʷʚʠʣʦʩʷ ï 6 % ʢʝʨʽʚʥʠʢʽʚ; ʟ 

ʥʠʟʴʢʦʶ ï 26,5 %; ʧʦʤʽʨʥʦʶ ï 55 %; ʚʠʩʦʢʦʶ ï 12,5 

%; ʥʘʜʚʠʩʦʢʦʾ ï 0 %è [2]. ɿʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʧʨʦʷʚʫ 

ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʢʝʨʽʚʥʠʮʪʚʘ ʟʘ ʜʚʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: ʚʠʨʦʙʥʠʯʘ ʽ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʘ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʚʠʩʦʢʫ ʚʠ-

ʨʦʙʥʠʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʶʪʴ ʢʝʨʽʚʥʠʢʠ, ʷʢʽ ʤʘ-

ʶʪʴ 8-10 ʽ 14-15 ʙʘʣʽʚ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ, ʘ ʚʠʩʦʢʫ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʶʪʴ ʪʽ, 

ʢʦʪʨʽ ʤʘʶʪʴ 6-9 ʽ 14-15 ʙʘʣʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʽ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʢʦʣʝʢʪʠʚʫ. 

ʂʫʣʴʪʫʨʘ ʤʦʚʠ ʩʝʨʝʜ ʧʨʘʚʠʣ ʧʨʠʩʪʦʡʥʦʩʪʽ, ʱʦ 

ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʚʽʜʽʛʨʘʻ 

ʦʩʦʙʣʠʚʫ ʨʦʣʴ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʣʽʥʛʚʽʩʪʠʯʥʽ 

ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʚʤʽʥʥʷ ʧʽʜʽʙʨʘʪʠ ʜʣʷ ʚʠʨʘʞʝʥʥʷ 

ʩʚʦʾʭ ʜʫʤʦʢ ʧʨʘʚʠʣʴʥʽ ʽ ʧʦʪʨʽʙʥʽ ʩʣʦʚʘ ʽ ʧʦʙʫʜʫʚʘʪʠ 

ʟ ʥʠʭ ʬʨʘʟʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʦʚʝʩʥʠʭ ʬʦʨʤʫʣ ʚʚʽʯ-

ʣʠʚʦʩʪʽ (ʜʷʢʫʶ, ʚʠʙʘʯʪʝ ʽ ʪ.ʜ.), ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʤʧ 

ʤʦʚʠ, ʝʤʦʮʽʡʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʩʣʽʚ, ʪʝʢʩʪʽʚ, ʤʽʤʽʢʠ, 

ʩʪʠʣʽʩʪʠʯʥʫ ʽ ʦʨʬʦʝʧʽʯʥʠʭ ʛʨʘʤʦʪʥʽʩʪʴ, ʙʘʛʘʪʠʡ 

ʣʝʢʩʠʢʦʥ. ʄʦʚʘ ʥʝʟʚôʷʟʥʘ, ʥʝʚʠʨʘʟʥʘ, ɿʘʰʪʘʤʧʦ-

ʚʘʥʽʩʪʴ ʥʝ ʩʧʨʠʷʻ ʚʠʩʦʢʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʽʣʢʫ-

ʚʘʥʥʷ, ʥʝ ʧʝʨʝʢʦʥʫʻ ʽ ʥʝ ʟʘʣʠʰʘʻ ʚʨʘʞʝʥʥʷ ʚ ʜʫʰʘʭ 

ʣʶʜʝʡ. 

ʅʝʧʨʠʧʫʩʪʠʤʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʦʤʦʚʠ ʢʝʨʽʚʥʠʢʘ 

ʻ ʣʠʭʦʩʣʽʚ'ʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʚʯʠʪʠʩʷ ʜʦʙʨʝ ʛʦʚʦ-

ʨʠʪʠ, ʥʝʦʙʭʽʜʥʦ ʥʘʚʯʠʪʠʩʷ ʷʩʥʦ ʤʠʩʣʠʪʠ, ʘ ʜʣʷ 

ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʙʫʪʠ ʝʨʫʜʦʚʘʥʠʤ, ʦʩʚʽʯʝʥʦʶ ʣʶ-

ʜʠʥʦʶ, ʚʤʽʪʠ ʧʝʨʝʢʦʥʫʚʘʪʠ, ʨʦʟʤʽʨʢʦʚʫʚʘʪʠ, 

ʘʥʘʣʽʟʫʚʘʪʠ. ʗʢ ʩʢʘʟʘʚ, ɸʨʪʫʨ ʐʦʧʝʥʛʘʫʝʨ: çʍʪʦ 

ʷʩʥʦ ʤʠʩʣʠʪʴ, ʪʦʡ ʷʩʥʦ ʚʠʩʣʦʚʣʶʻè. ʇʦʪʨʽʙʥʦ ʚʦ-

ʣʦʜʽʪʠ ʪʝʭʥʽʢʦʶ ʤʦʚʠ, ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʚʘʪʠ ʩʚʽʡ 

ʣʝʢʩʠʢʦʥ ʽ ʧʨʘʢʪʠʢʫʚʘʪʠʩʷ ʚ ʦʨʘʪʦʨʩʴʢʦʤʫ ʤʠ-

ʩʪʝʮʪʚʽ. 

ʂʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ï ʚʦʽʩʪʠʥʫ ʱʘʩʣʠʚʠʡ ʜʘʨ, 

ʷʢʠʡ ʧʦʣʝʛʰʫʻ ʞʠʪʪʷ. ʇʽʜʪʨʠʤʢʘ ʽʥʰʦʾ ʣʶʜʠʥʠ 

ʜʦʟʚʦʣʷʻ ʧʦʩʣʘʙʠʪʠ ʜʽʶ ʥʝʛʘʪʠʚʥʠʭ ʝʤʦʮʽʡ, ʧʦʤ'ʷʢ-

ʰʠʪʠ ʚʥʫʪʨʽʰʥʶ ʥʘʧʨʫʛʫ, ʟʘʧʦʙʽʛʪʠ ʧʩʠʭʽʯʥʠʡ 

ʟʨʠʚ. ɸ ʚ ʨʘʜʽʩʥʽ ʭʚʠʣʠʥʠ ʧʦʩʠʣʠʪʠ ʧʦʟʠʪʠʚʥʽ 

ʝʤʦʮʽʾ, ʟʨʦʙʠʪʠ ʧʦʯʫʪʪʷ ʙʽʣʴʰ ʥʘʩʠʯʝʥʠʤʠ. 

ʅʝʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʧʦʟʙʘʚʣʷʻ ʣʶ-

ʜʠʥʫ ʪʦʛʦ ʧʦʣʝʛʰʝʥʥʷ, ʷʢʝ ʜʘʻ ʥʘʤ ʫ ʚʘʞʢʠʭ ʞʠʪ-

ʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʚʦʨʠʪʠʩʷ, ʚʽʜʯʫʪʠ 

ʩʧʽʚʯʫʪʪʷ ʽ ʝʤʦʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ, ï ʚʦʥʘ ʟʙʽʜʥʶʻ 

ʞʠʪʪʷ, ʟʘʚʘʞʘʻ ʧʦʯʝʨʧʥʫʪʠ ʚʩʽ ʪʽ ʜʫʭʦʚʥʽ ʙʘʛʘʪʩʪʚʘ, 

ʷʢʽ ʤʘʻ ʚ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʽʥʰʘ ʣʶʜʠʥʘ [5, 

ʩ.34]. 

ʅʝʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ʥʝ ʻ ʥʝʟʤʽʥʥʦʶ ʚʣʘ-

ʩʪʠʚʽʩʪʶ. ɺʟʘʛʘʣʽ ʥʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʙʫʜʴ-ʷʢʽ ʨʠʩʠ 

ʭʘʨʘʢʪʝʨʫ ʷʢ ʱʦʩʴ ʨʘʟ ʽ ʥʘʟʘʚʞʜʠ ʜʘʥʝ, ʥʝʟʤʽʥʥʝ. 

ʅʝʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ ʤʦʞʥʘ ʽ ʪʨʝʙʘ ʚ ʩʦʙʽ ʜʦʣʘʪʠ, 

ʩʚʽʜʦʤʦ ʽ ʥʘʧʦʣʝʛʣʠʚʦ ʧʝʨʝʨʦʙʣʷʪʠ ʩʝʙʝ, ʡʪʠ ʥʘ 

ʢʦʥʪʘʢʪʠ, ʥʘ ʧʦʰʫʢʠ ʜʨʫʟʽʚ, ʩʧʽʚʨʦʟʤʦʚʥʠʢʽʚ. 

ɯ ʱʝ ʦʜʥʘ ʷʢʽʩʪʴ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚ ʩʦʙʽ ʚʠʭʦʚʘʪʠ 

ï ʚʤʽʥʥʷ ʚʽʜʯʫʚʘʪʠ ʥʘʩʪʨʽʡ ʽʥʰʦʾ ʣʶʜʠʥʠ, ʝʤʧʘʪʽʾ, 

ʩʧʽʚʯʫʪʪʷ ʡʦʤʫ. ʅʝ ʤʦʞʥʘ ʜʦʟʚʦʣʷʪʠ ʩʦʙʽ ʟʘʪʴʤʘ-

ʨʶʚʘʪʠ ʯʫʞʫ ʨʘʜʽʩʪʴ, ʪʨʝʙʘ ʚʤʽʪʠ ʨʦʟʜʽʣʠʪʠ ʯʫʞʠʡ 

ʙʽʣʴ. ʋ ʚʘʞʢʫ ʭʚʠʣʠʥʫ ʦʜʥʦʤʫ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʟ ʥʠʤ 

ʛʦʚʦʨʠʣʠ, ʜʣʷ ʽʥʰʦʛʦ ʩʣʦʚʘ ʥʝʩʪʝʨʧʥʽ ï ʡʦʤʫ ʭʦ-

ʯʝʪʴʩʷ, ʱʦʙ ʧʦʨʫʯ ʟ ʥʠʤ ʧʦʤʦʚʯʘʣʠ, ʡʦʤʫ ʜʦʩʠʪʴ 

ʩʧʽʚʯʫʪʣʠʚʦʛʦ ʧʦʛʣʷʜʫ, ʪʝʧʣʦʛʦ ʨʫʢʦʩʪʠʩʢʘʥʥʷ. 

ʉʧʽʣʢʫʚʘʥʥʷ ï ʮʝ ʩʢʣʘʜʥʝ ʤʠʩʪʝʮʪʚʦ, ʚʦʥʦ ʚʠʤʘʛʘʻ 

ʜʫʰʝʚʥʦʾ ʪʦʥʢʦʱʽ. ʗʢʱʦ ʙʝʩʽʜʘ ʥʝ ʚʠʭʦʜʠʪʴ, ʧʨʘʛ-

ʥʝʥʥʷ ʜʦ ʨʦʟʤʦʚʠ ʥʝ ʧʽʜʪʨʠʤʫʻʪʴʩʷ, ʪʦ ʪʨʝʙʘ ʚʤʽʪʠ 

ʚʽʜʩʪʫʧʠʪʠ, ʥʝ ʦʙʨʘʞʘʶʯʠʩʴ. ʉʢʣʘʜʥʠʡ ʩʚʽʪ ʯʫʞʦʾ 

ʜʫʰʽ ʚʠʤʘʛʘʻ ʧʦʚʘʛʠ, ʙʝʨʝʞʣʠʚʦʾ ʫʚʘʛʠ. ʊʨʝʙʘ ʙʫʪʠ 

ʪʝʨʧʣʷʯʠʤ, ʪʘʢʪʦʚʥʠʤ, ʽ ʣʶʜʠʥʘ ʩʘʤʘ ʦʭʦʯʝ ʧʽʜʝ ʥʘ 

ʢʦʥʪʘʢʪ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦ-

ʩʫʥʢʠ ʤʽʞ ʣʶʜʴʤʠ ʟʘʚʞʜʠ ʚʧʣʝʪʝʥʽ ʚ ʩʧʽʣʢʫʚʘʥʥʷ ʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʣʠʰʝ ʚ ʥʴʦʤʫ. ʂʦ-

ʤʫʥʽʢʘʮʽʷ ʚʠʩʪʫʧʘʻ ʚ ʪʨʫʜʦʚʦʤʫ ʢʦʣʝʢʪʠʚʽ ʷʢ ʩʧʦʩʽʙ 

ʦʙ'ʻʜʥʘʥʥʷ ʽʥʜʠʚʽʜʽʚ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʷʢ ʩʧʦʩʽʙ ʾʭ ʨʦ-

ʟʚʠʪʢʫ ʚ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʽ ʧʨʦʬʝʩʽʡʥʦʤʫ ʧʣʘʥʽ. ʗʢ 

ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʩʧʽʣʢʫʚʘʥʥʽ. ɺ ʧʨʦʮʝʩʽ ʩʧʽʣʢʫʚʘʥʥʷ 

ʩʫʙôʻʢʪʠʚʥʠʡ ʩʚʽʪ ʦʜʥʽʻʾ ʣʶʜʠʥʠ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʜʣʷ 

ʽʥʰʦʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʥʠʡ ʦʙʤʽʥ ʜʽʷʣʴʥʽʩʪʶ, ʽʥ-

ʪʝʨʝʩʘʤʠ, ʧʦʯʫʪʪʷʤʠ. ʈʝʟʫʣʴʪʘʪ ʩʧʽʣʢʫʚʘʥʥʷ ï 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʝʚʥʠʭ ʩʪʦʩʫʥʢʽʚ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. 

ɿʘʚʜʷʢʠ ʩʧʽʣʢʫʚʘʥʥʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʣʶ-

ʜʝʡ, ʚʠʨʦʙʣʷʶʪʴʩʷ ʥʦʨʤʠ ʧʦʚʝʜʽʥʢʠ, ʚʟʘʻʤʦʜʽʾ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷ-

ʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʥʽʤʽʯʥʠʭ 

ʧʝʨʝʥʝʩʝʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʩʝʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ. 
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ɻʨʫʟʝʚʠʯ ʀʨʠʥʘ, ʄʝʣʴʥʠʢ ɸʣʝʢʩʘʥʜʨʘ 

ɺʠʥʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʂʦʮʶʙʠʥʩʢʦʛʦ 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʀ ʇʃʆɺʎʆɺ ʅɸ 
ɽʊɸʇɽ ʇʈɽɼɺɸʈʀʊɽʃʔʅʆʁ ɹɸɿʆɺʆʁ ʇʆɼɻʆʊʆɺʂʀ ʉ ʇʆʄʆʑʔʖ ʕʅɼʆɻɽʅʅʆ-

ɻʀʇʆʂʉʀʏɽʉʂʆɻʆ ɼʓʍɸʅʀʗ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦ-

ʚʣʝʥʥʦʩʪʠ ʶʥʳʭ ʧʣʦʚʮʦʚ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʵʥʜʦʛʝʥʥʦ-ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʚ ʧʦʜʛʦʪʦʚʠʪʝ-

ʣʴʥʦʤ ʧʝʨʠʦʜʝ ʛʦʜʠʯʥʦʛʦ ʤʘʢʨʦʮʠʢʣʘ. 

Annotation. This article discusses the possibility of increasing the functional readiness of young swimmers 

by applying procedures endogenously-hypoxic breathing in the preparatory period of a year macrocycle. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɼʠʥʘʤʠʢʘ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʧʦʙʝʜʠʪʝʣʝʡ ʠ ʧʨʠʟʝʨʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ ʤʠʨʦ-

ʚʦʛʦ ʫʨʦʚʥʷ (ʀʛʨ ʆʣʠʤʧʠʘʜ, ʯʝʤʧʠʦʥʘʪʦʚ ʤʠʨʘ ʠ 

ɽʚʨʦʧʳ) ʧʦ ʩʧʦʨʪʠʚʥʦʤʫ ʧʣʘʚʘʥʠʶ ʠʤʝʝʪ ʪʝʥʜʝʥ-

ʮʠʶ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʨʦʩʪʫ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʣʘ-

ʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʟ-

ʨʘʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʧʣʦʚʮʳ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʭ ʚʳʩʪʫʧʣʝʥʠʡ 

ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ [4]. ʌʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦ-

ʪʦʚʢʘ ʧʣʦʚʮʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦ-ʥʦʨʤʘ-

ʪʠʚʥʳʭ ʦʩʥʦʚʘʭ ʤʥʦʛʦʣʝʪʥʝʡ ʧʦʜʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ 

ʜʝʡʩʪʚʫʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ [2]. ʉʦʛʣʘʩʥʦ 

ʵʪʦʤʫ ʜʦʢʫʤʝʥʪʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʧʦʨʪʠʚʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʟʘʥʷʪʠʷ ʧʣʦʚʮʦʚ ʥʘ ʵʪʘʧʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʙʘʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʬʠʟʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ.  

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘ-

ʮʠʡ. ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ ɺ. ʅ. ʇʣʘʪʦʥʦʚ [4], ʚʳʧʦʣʥʝ-

ʥʠʝ ʩʧʦʨʪʩʤʝʥʘʤʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʬʠʟʠʯʝ-

ʩʢʠʭ ʥʘʛʨʫʟʦʢ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʝ 

ʘʥʘʵʨʦʙʥʦʛʦ ʣʘʢʪʘʪʥʦʛʦ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʝʪ 

ʥʝ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʧʦʨʪʠʚʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ, ʥʦ ʠ ʥʘʨʫʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʩʧʦʨʪʩ-

ʤʝʥʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʳʧʦʣʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʳ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʪʨʝʙʫʝʪ ʦʪ ʧʣʦʚʮʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʜʳʭʘ-

ʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʟʘʜʝʨʞʢʠ ʜʳʭʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʜʦʭʘ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʜʠʩʪʘʥʮʠʠ [4]. 

ʉ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʧʫʪʝʡ 

ʧʦʚʳʰʝʥʠʷ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʶʥʳʭ ʩʧʦʨʪʩ-

ʤʝʥʦʚ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʪʨʝʥʠʨʦʚʦʯ-

ʥʳʭ ʟʘʥʷʪʠʡ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ 

ʪʘʢʞʝ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʤ 

ʧʨʦʮʝʩʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʪʝʨʝʦ-

ʪʠʧʘ ʜʳʭʘʥʠʷ ʧʣʦʚʮʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʠ ʩʦʭʨʘʥʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨ-

ʚʦʚ [3]. 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʟ-

ʨʘʙʦʪʢʝ ʠ ʥʘʫʯʥʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʳ ʟʘʥʷ-

ʪʠʡ ʧʦ ʧʣʘʚʘʥʠʶ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʝʪʦʜʠʢʦʡ ʵʥʜʦ-

ʛʝʥʥʦ-ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʣʦʚʮʦʚ ʥʘ 

ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʙʘʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʠʪʴ ʧʦ ʜʘʥʥʳʤ 

ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʶʥʳʭ ʧʣʦʚʮʦʚ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʵʥʜʦ-

ʛʝʥʥʦ-ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʧʣʦʚʮʦʚ ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʡ ʙʘʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ: 

1. ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

2. ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ; 

3. ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ; 

4. ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʣʠʣʩʷ ʚ ʪʝʯʝʥʠʝ 

16 ʥʝʜʝʣʴ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʠʯʥʦʛʦ 

ʤʘʢʨʦʮʠʢʣʘ ʚ ʪʨʠ ʵʪʘʧʘ: ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʯʝʨʝʟ 8 ʠ 16 ʥʝʜʝʣʴ ʧʦʩʣʝ ʥʘʯʘʣʘ. ɺ ʥʝʤ ʫʯʘʩʪʚʦʚʘʣʠ 

45 ʩʧʦʨʪʩʤʝʥʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʥʘ 

ʫʨʦʚʥʝ ʪʨʝʪʴʝʛʦ ʠ ʚʪʦʨʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʨʘʟʨʷʜʘ. 

ʉʧʦʨʪʩʤʝʥʦʚ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ - ʢʦʥʪʨʦʣʴʥʫʶ 

(ʂɻ, n=22) ʠ ʦʩʥʦʚʥʫʶ (ʆɻ1, n=23). ɺʩʝ ʧʣʦʚʮʳ ʟʘ-

ʥʠʤʘʣʠʩʴ 5 ʨʘʟ ʚ ʥʝʜʝʣʶ ʧʦ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ 

ɼʖʉʐ. ʆʪʣʠʯʠʝ ʟʘʥʷʪʠʡ ʩʧʦʨʪʩʤʝʥʦʚ ʧʝʨʚʦʡ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʠʤʝʥʝ-

ʥʠʠ ʥʘ ʢʘʞʜʦʤ ʟʘʥʷʪʠʠ ʚʦ ʚʨʝʤʷ ʨʘʟʤʠʥʢʠ ʥʘ ʩʫʰʝ 

ʤʝʪʦʜʠʢʠ ʵʥʜʦʛʝʥʥʦ-ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ 

(ʕɻɼ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ çʕʥʜʦʛʝʥʠʢ - 

01è. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʤʝʪʦʜʠʢʠ ʵʥʜʦʛʝʥʥʦ - ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʥʘ 

ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʶʥʳʭ ʧʣʦʚʮʦʚ ʤʳ 
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ʩʨʘʚʥʠʚʘʣʠ ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʚʷ-

ʟʘʥʥʳʭ ʚʳʙʦʨʦʢ, ʘ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʥʠʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʠ 

ʦʮʝʥʠʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʘʵʨʦʙʥʦʡ ʠ ʘʥʘʵʨʦʙʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʘ ʠʤʝʥʥʦ: ʬʠʟʠʯʝ-

ʩʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ (PWC170) ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (VO2max), ʦʪʨʘʞʘʶʱʠʝ ʤʦ-

ʥɦʦʩʪʴ ʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ; 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʦʡ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʨʘʙʦʪʳ ʟʘ 10 ʩ (ɺɸʥʊ10), ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʤʦ-

ʱʥʦʩʪʴ ʘʥʘʵʨʦʙʥʳʭ ʘʣʘʢʪʘʪʥʦʛʦ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦ-

ʦʙʝʩʧʝʯʝʥʠʷ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʦʣʥʝʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʟʘ 30 ʩ 

(ɺɸʥʊ30), ʧʦ ʢʦʪʦʨʦʡ ʦʮʝʥʠʚʘʣʠ ʤʦʱʥʦʩʪʴ ʘʥʘ-

ʵʨʦʙʥʳʭ ʣʘʢʪʘʪʥʳʡ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ; 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʰʥʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʟʘ 1 ʤʠʥ (ʄʂɿʄʈ), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʦʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʪʴ ʝʤʢʦʩʪʴ ʘʥʘʵʨʦʙʥʳʭ ʣʘʢʪʘʪʥʳʡ ʧʨʦ-

ʮʝʩʩʦʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ [6]; ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʧʠʨʦʛʨʘʬʠʠ [5]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʩʧʦʨʪʩ-

ʤʝʥʦʚ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʜʦʩʪʦʚʝʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ 8 ʥʝʜʝʣʴ ʦʪ 

ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ʏʝʨʝʟ 16 

ʥʝʜʝʣʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʦʰʣʠ ʜʦ-

ʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʦʣʴʢʦ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠ-

ʯʠʥʝ VO2max. ɺʝʣʠʯʠʥʘ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʚʳ-

ʩʠʣʘ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʥʘ 6,1 % (ʨ <0,05).  

ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʯʝʨʝʟ 16 ʥʝʜʝʣʴ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʵʥʜʦʛʝʥʥʦ - ʛʠʧʦʢʩʠ-

ʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʪʨʝʥʠʨʦʚʦʯʥʳʤʠ ʟʘ-

ʥʷʪʠʷʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʣʦʚʮʦʚ ʧʦ ʘʙ-

ʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʘʤʠ ʬʠʟʠʯʝ-

ʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (PWC170) ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (VO2max) . ɸʙʩʦʣʶʪʥʘʷ ʚʝ-

ʣʠʯʠʥʘ PWC170 ʚʦʟʨʦʩʣʘ ʥʘ 12,6 % - ʨ <0,05, ʘ ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʥʘ 11,9 % - ʨ < 0,05. ɸʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʳ VO2max ʧʦʚʳʩʠʣʠʩʴ ʥʘ 6,5 % - ʨ 

<0,05 ʠ 5,5 % - ʨ <0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʣʦʚʮʦʚ 

ʧʨʦʚʦʜʠʣʠ ʜʠʘʛʥʦʩʪʠʢʫ ʩ ʧʦʤʦʱʴʶ ʩʧʠʨʦʛʨʘʬʘ 

çCARDIO SPIROè ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʜʳ-

ʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ (ɼʆ) ʨʝʟʝʨʚʥʳʡ ʦʙʲʝʤ ʚʜʦʭʘ (ʈʆ 

ʚʜ); ʨʝʟʝʨʚʥʳʡ ʦʙʲʝʤ ʚʳʜʦʭʘ (ʈʆ ʚʠʜ) ʞʠʟʥʝʥʥʘʷ 

ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ɾɽʃ) ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ 

ʚʦ ʚʨʝʤʷ ʚʜʦʭʘ (ɾɽʃʚʜ); ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛ-

ʢʠʭ ʚʦ ʚʨʝʤʷ ʚʳʜʦʭʘ (ɾɽʃʚʳʜ) ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ 

ʜʳʭʘʥʠʷ (ʄʆɼ) ʬʦʨʩʠʨʦʚʘʥʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ 

ʣʝʛʢʠʭ (ʌɾɽʃ) ʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ 

ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ (ʆʌɺ1) ʧʠʢʦʚʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʳʝ 

ʧʫʪʠ (ʇʆʉ) ʤʛʥʦʚʝʥʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ 

(ʄʆʐ25) ʤʛʥʦʚʝʥʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʠʭ ʙʨʦʥʭʦʚ 

(ʄʆʐ50). 

ɿʘʥʷʪʠʷ ʧʦ ʪʠʧʦʚʦʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ɼʖʉʐ ʪʝ-

ʯʝʥʠʝ 16 ʥʝʜʝʣʴ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʝ ʚʳʟʳʚʘʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘ-

ʥʠʷ (ʨ> 0,05). 

ɺʦʩʴʤʠʥʝʜʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʷ ʵʥʜʦʛʝʥʥʦ-ʛʠ-

ʧʦʢʩʠʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʫ ʧʣʦʚʮʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʥʝʢʦ-

ʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʠʨʦʛʨʘʬʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʧʧʘʨʘʪʘ ʚʥʝʰʥʝʛʦ 

ʜʳʭʘʥʠʷ. ʇʦʢʘʟʘʪʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ 

ʣʝʛʢʠʭ (ʄɺʃ) ʚʳʨʦʩ ʥʘ 7,5 % (ʨ<0,05), ʘ ʩʨʝʜʥʷʷ 

ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ɾɽʃ ʚʳʜ ʚʳʨʦʩʣʘ ʥʘ 4 % (ʨ 

<0,05). 

ʏʝʨʝʟ 16 ʥʝʜʝʣʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʧʦʚʳʩʠʣʠʩʴ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘ-

ʪʫʨʳ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʨʦʩʪ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ 

ʄɺʃ (ʥʘ 10,5 %). ʊʘʢʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʚʳʨʦʩʣʘ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʄɺʃ/ʄʆɼ 

(ʥʘ 18,5 %, ʨ<0,05), ʧʦ ʢʦʪʦʨʦʤʫ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʤ-

ʧʝʥʩʘʪʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʧʦ-

ʚʳʰʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʪʦʷʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʳʰʝʯ-

ʥʦʛʦ ʧʦʢʦʷ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʳʰʝʯʥʦʛʦ ʧʦʢʦʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

11,8 % (ʨ<0,05). ʊʘʢʠʝ ʩʜʚʠʛʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʵʢʦʥʦʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʢʘʟʘʪʝʣʠ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛ-

ʢʠʭ (ɾɽʃ ) ʚʳʨʦʩʣʠ ʥʘ 4,3 % (ʨ <0,05), ʨʝʟʝʨʚʥʦʛʦ 

ʦʙʲʝʤʘ ʚʜʦʭʘ ( ʈʆ ʚʜ) ʥʘ 4,4 % (ʨ <0,05), ʨʝʟʝʨʚʥʦʛʦ 

ʦʙʲʝʤʘ ʚʳʜʦʭʘ (ʈʆʚʳʜ) ʥʘ 7,6 % (ʨ <0,05), ʞʠʟʥʝʥ-

ʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ ʥʘ ʚʳʜʦʭʝ (ɾɽʃ ʚʳʜ) ʥʘ 6,9 % 

(ʨ < 0,05). ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʣʦ ʫʣʫʯʰʝʥʠʝ ʠ 

ʪʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʠʨʦʛʨʘʬʠʠ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ 

ʙʨʦʥʭʠʘʣʴʥʫʶ ʧʨʦʭʦʜʠʤʦʩʪʴ, ʘ ʠʤʝʥʥʦ: ʬʦʨʩʠʨʦ-

ʚʘʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ (ʌɾɽʃ) ʠ ʝʝ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ - ʦʙʲʝʤʘ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ 1 

ʩʝʢʫʥʜʫ (ʆʌɺ1), ʧʠʢʦʚʦʡ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ 

(ʇʆʉ), ʤʛʥʦʚʝʥʥʦʡ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 

ʢʨʫʧʥʳʭ (ʄʆʉ50) ʠ ʤʝʣʢʠʭ ʙʨʦʥʭʦʚ (ʄʆʉ75) ʠ 

ʩʨʝʜʥʝʡ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʠʭ 

ʙʨʦʥʭʦʚ (ʉʆʉ25-75) . ʋʚʝʣʠʯʝʥʠʝ ʌɾɽʃ ʧʨʦʠʟʦʰʣʦ 

ʥʘ 5,4 % (ʨ <0,05), ʆʌɺ1 - ʥʘ 4,7 % (ʨ <0,05), ʇʆʉ 

- ʥʘ 2,9 % (ʨ <0,05), ʄʆʉ50 - ʥʘ 7,7% (ʨ <0,05) (ʪʘʙʣ. 

1). 
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ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʥʘ ʬʫʥʢʮʠʶ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʧʣʦʚʮʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ (n = 

23) 

ʇʦʢʘʟʥʠʢʠ 

ʉʨʝʜʥʷ̫  ʚʝʣʠʯʠʥʘ, x←ÑS 
ʯʝʨʝʟ 8 

ʥʝʜʝʣʴ 

ʯʝʨʝʟ16 

ʥʝʜʝʣʴ 

ʜʦ ʥʘʯʘʣʘ ʪʨʝ-

ʥʠʨʦʚʦʯ- 

ʥʳʭ ʟʘʥʷʪʠʡ 

ʯʝʨʝʟ 8 ʥʝʜʝʣʴ 

ʪʨʝʥʠʨʦʚʦʯ- 

ʥʳʭ ʟʘʥʷʪʠʡ 

ʯʝʨʝʟ ʥʝʜʝʣʴ ʪʨʝ-

ʥʠʨʦʚʦʯ-ʥʳʭ ʟʘ-

ʥʷʪʠʡ 

t t 

ʏɼ, ʨʘʟ 13,91Ñ0,39 13,27Ñ0,2 12,27 Ñ0,30 0,18 3,35* 

ɼʆ, ʣ 0,71Ñ0,03 0,73Ñ0,02 0,74Ñ0,02 0,5 0,75 

ʄʆɼ, ʣĀʭʚ-1 9,78Ñ0,37 9,62Ñ0,31 9,10Ñ0,35 0,67 1,33 

ɾɽʃ, ʣ 4,81Ñ0,06 4,95Ñ0,05 5,09Ñ0,05 1,75 3,5* 

ʈʆ ʚʜ, ʣ 2,64Ñ0,04 2,69Ñ0,05 2,76Ñ0,04 0,83 2,4* 

ʈʆ ʚrʜ, ʣ 1,47Ñ0,02 1,54Ñ0,04 1,59Ñ0,04 1,4 2,4* 

ɾɽʃ ʚʜ, ʣ 3,35Ñ0,07 3,42Ñ0,06 3,50Ñ0,06 0,78 1,67 

ɾɽʃ ʚrʜ, ʣ 2,17Ñ0,03 2,26Ñ0,03 2,33Ñ0,03 2,25* 4,0* 

ʄɺʃ, ʣĀʭʚ-1 137,09Ñ3,33 148,21Ñ3,38 153,08Ñ4,36 2,34* 2,91* 

ʄɺʃ/ʄʆɼ 14,00Ñ0,80 15,57Ñ0,77 17,18Ñ1,18 1,41 2,24* 

ʌɾɭʃ, ʣ 4,17Ñ0,06 4,32Ñ0,08 4,41Ñ0,07 1,5 2,67* 

ʆʌɺ1, ʣ 3,27Ñ0,05 3,38Ñ0,05 3,43Ñ0,05 1,57 2,23* 

ʇʆʉ, ʣĀʩ 7,38Ñ0,07 7,53Ñ0,07 7,60Ñ0,07 1,5 2,2* 

ʄʆʉ25, ʣĀʩ 6,55Ñ0,08 6,61Ñ0,10 6,65Ñ0,10 0,46 0,77 

ʄʆʉ50, ʣĀʩ 5,07Ñ0,10 5,41Ñ0,10 5,49Ñ0,12 0,76 2,63* 

ʄʆʉ75, ʣĀʩ 2,51Ñ0,09 2,60Ñ0,10 2,62Ñ0,10 0,64 0,79 

ʉʆʉ25-75, ʣĀʩ 4,23Ñ0,08 4,29Ñ0,08 4,32Ñ0,08 0,55 0,82 

ʇʨʠʤʝʯʘʥʠʝ. ɺʝʨʦʷʪʥʦʝ ʨʘʟʣʠʯʠʝ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʯʠʥ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʜʦ ʥʘʯʘʣʘ ʟʘʥʷ-

ʪʠʡ: * - ʨ <0,05 

 

ʇʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʬʫʥʢʮʠʠ 

ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʜʚʠʛʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩ-

ʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʤʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. 

ɺʳʚʦʜʳ. ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʠʟʠʯʝ-

ʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʤʝʪʦʜʠʢʠ ʵʥʜʦʛʝʥʥʦ-ʛʠʧʦʢʩʠ-

ʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ 

ʧʣʦʚʮʦʚ-ʧʦʜʨʦʩʪʢʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʛʦʜʠʯʥʦʛʦ ʤʘʢʨʦʮʠʢʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳ-

ʰʝʥʠʶ ʫʨʦʚʥʷ ʘʵʨʦʙʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ ʠ ʝʤʢʦʩʪʠ ʘʥʘʵʨʦʙʥʳʭ ʣʘʢʪʘʪʥʳʡ ʧʨʦʮʝʩʩʦʚ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ 16-ʥʝʜʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ 

çʕɻɼè ʚʳʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʘʧʧʘʨʘʪʘ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʧʨʦʷʚ-

ʣʷʶʱʠʝʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʝʛʢʠʭ, ʫʣʫʯʰʝʥʠʝʤ ʧʨʦʭʦʜʠʤʦʩʪʠ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 

ʙʨʦʥʭʠ ʩʨʝʜʥʝʛʦ ʢʘʣʠʙʨʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦ-

ʟʤʦʞʥʦʩʪʝʡ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʜʳʭʘʪʝʣʴʥʳʝ ʤʳʰʮʳ ʠ ʦʙʣʝʛʯʘʝʪ ʠʭ ʨʘ-

ʙʦʪʫ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʝʪʦʜʠʢʠ ʵʥʜʦ-

ʛʝʥʥʦ-ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʜʳʭʘʥʠʷ ʥʘ ʬʠʟʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʧʣʦʚʮʦʚ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʤʥʦʛʦ-

ʣʝʪʥʝʡ ʧʦʜʛʦʪʦʚʢʠ. 
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 ʗʢʫʙʦʚʩʴʢʘ ʄʘʨʽʷ ʉʪʝʧʘʥʽʚʥʘ 
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ʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʢʥʠʛʦʜʨʫʢʫʚʘʥʥʷ, ʃʴʚʽʚ 

 Yakubovskaya Maria Stepan  

candidate of philological sciences, associate professor the Ukrainian academy of book-printing, Lvov 

 

 ʇɸʈɸɼʀɻʄɸ ɺɿɸɭʄʆɼɯɰ ʃʖɼʉʔʂʆɰ ʆʉʆɹʀʉʊʆʉʊɯ ɯ ɸʈʍɽʊʀʇʋ ʉʋʏɸʉʅʆɰ 
ʂʋʃʔʊʋʈʀ ʗʂ ʇʈʆɹʃɽʄɸ ʊɺʆʈʏʆɻʆ ʇʈʆʌɽʉɯʁʅʆɻʆ ʉʊɸʅʆɺʃɽʅʅʗ ʉʋʏɸʉʅʆɻʆ 
ʌɸʍɯɺʎʗ (ʅɸ ʇʈʀʂʃɸɼɯ ɼɯʗʃʔʅʆʉʊɯ ɻɽʅɽʈɸʃʔʅʆɻʆ ɼʀʈɽʂʊʆʈɸ, ʍʋɼʆɾʅʔʆɻʆ 

ʂɽʈɯɺʅʀʂɸ ʃʔɺɯɺʉʔʂʆɻʆ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ɸʂɸɼɽʄɯʏʅʆɻʆ ʊɽɸʊʈʋ ʆʇɽʈʀ ʊɸ ɹɸʃɽʊʋ, 
ɿɸʉʃʋɾɽʅʆɻʆ ɼɯʗʏɸ ʂʋʃʔʊʋʈʀ ɽɼɽʈɸ ʊɸɼɽʗ ʆʃɽʂʉɸʅɼʈʆɺʀʏɸ)  

 

ɸʥʦʪʘʮʽʷ 

 ʅʘ ʧʨʠʢʣʘʜʽ ʜʽʷʣʴʥʦʩʪʽ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ, ʭʫʜʦʞʥʴʦʛʦ ʢʝʨʽʚʥʠʢʘ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʪʝʘʪʨʫ ʦʧʝʨʠ ʪʘ ʙʘʣʝʪʫ, ʟʘʩʣʫʞʝʥʦʛʦ ʜʽʷʯʘ ʢʫʣʴʪʫʨʠ ɽʜʝʨʘ ʊʘʜʝʷ ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ ʜʦ-

ʩʣʽʜʞʫʻʪʴʩʷ ʧʘʨʘʜʠʛʤʘ ʚʟʘʻʤʦʜʽʾ ʣʶʜʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʽ ʘʨʭʝʪʠʧʫ ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʠ ʷʢ ʧʨʦʙʣʝʤʘ ʪʚʦʨ-

ʯʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʬʘʭʽʚʮʷ.  

ɸʥʥʦʪʘʮʠʷ 

 ʅʘ ʧʨʠʤʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʃʴʚʦʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ ʦʧʝʨʳ ʠ ʙʘʣʝʪʘ, ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʢʫʣʴʪʫʨʳ ʕʜʝʨʘ ʊʘʜʝʷ 

ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ ʠʩʩʣʝʜʫʝʪʩʷ ʧʘʨʘʜʠʛʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ ʠ ʘʨʭʝʪʠʧʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʫʣʴʪʫʨʝ ʢʘʢ ʧʨʦʙʣʝʤʘ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ.  

Annotation  

On prikladi activity of the Director general, artistic leader of the Lviv national academic theater of opera 

and ballet, honoured worker, the culture of Edera of Tadeya Oleksandrovicha the paradigm of co-operation of 

human osobistosti and arkhetipu is probed modern a culture as a problem of the creative professional becoming 

of modern specialist.  

ʂʣʶʯʦʚʽ ʉʣʦʚʘ 

 ɸʨʭʝʪʠʧ ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʠ, ʧʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ, ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʠʡ ʩʚʽʪʦʛʣʷʜ, ʜʝʤʦʢʨʘʪʠʟʘʮʽʷ ʥʘʚ-

ʯʘʥʥʷ, ̔ ʥʥʦʚʘʮʽʡʥʽ ʧʨʦʛʨʘʤʠ, ʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ  

 Aʨʭʝʪʠʧ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʡ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, 

ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʝ, ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ. 

Keywords  

Arkhetip modern a culture, trade education, to kul'turologichniy world view, demokratizaciya studies are 

innovative the program, the harmonious development of the individual.  

 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʥʘ ʧʨʠʢʣʘʜʽ ʞʠʪʪʻʪʚʦʨʯʦ-

ʩʪʽ ʚʠʜʘʪʥʦʛʦ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʛʦ ʜʽʷʯʘ ʩʫʯʘʩʥʦʩʪʽ 

ɽʜʝʨʘ ʊ.ʆ. ʜʦʚʦʜʠʪʴʩʷ, ʱʦ ʛʘʨʤʦʥʽʡʥʦʛʦ, ʚʩʝʙʽʯ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʚʽʯʝʥʦʩʪʽ, ʜʫʭʦʚʥʦʛʦ ʙʘʛʘʪʩʪʚʘ, 

ʤʦʨʘʣʴʥʦʾ ʯʠʩʪʦʪʠ ʣʶʜʠʥʘ ʜʦʩʷʛʘʻ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, 

ʢʦʣʠ ʧʦʨʷʜ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ, ʤʦʨʘʣʴʥʦʶ, ʝʩʪʝ-

ʪʠʯʥʦʶ ʧʨʠʩʫʪʥʽʡ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʢʫʣʴʪʫʨʘ ʧʨʘʮʽ; 

ʘʜʞʝ ʣʶʜʩʴʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʚ ʫʩʽ ʯʘʩʠ ʤʘʣʘ 

ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥʦʚʣʝʥʥʷ ʢʫʣʴʪʫʨʦʣʦʛʽʯ-

ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʝʧʦʭʠ.  

ɿʨʦʩʪʘʥʥʷ ʨʦʣʽ ʢʫʣʴʪʫʨʠ ʚ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʫʩʧʽʭʠ, ʜʦʩʷʛʥʫʪʽ ʚ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʽʡ ʜʫʤʮʽ, ʙʘ-

ʛʘʪʦ ʚ ʯʦʤʫ ʦʙʫʤʦʚʠʣʠ ʧʦʩʠʣʝʥʥʷ ʫʚʘʛʠ ʜʦ-

ʩʣʽʜʥʠʢʽʚ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʩʽʭ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʦʥʷʪʪʷ Ăʢʫʣʴʪʫʨʘò.  

ʂʦʞʥʘ ʝʧʦʭʘ ʤʘʻ ʩʚʦʾ ʩʠʤʚʦʣʠ, ʢʦʞʥʘ ʜʦʙʘ ʤʘʻ 

ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ï ʪʘ ʥʝʟʤʽʥʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʟʠ-

ʮʽʷ ʪʠʭ, ʭʪʦ ʚʠʟʥʘʯʘʻ ʧʦʯʝʨʢ ʩʚʦʻʾ ʜʦʙʠ. ʊʘʢʦʶ 

ʪʚʦʨʯʦʶ ʦʩʦʙʠʩʪʽʩʪʶ ʫ ʢʽʥʮʽ ʍʍ ʪʦ ʧʦʯʘʪʢʫ ʍʍɯ 

ʩʪʦʣʽʪʪʷ ʻ ʇʝʨʝʤʘʛʘʻ ʘʚʪʦʨʩʴʢʝ Ăʷò, ʷʢʝ ʻ ʩʠʤʚʦʣʦʤ 

Ăʷò ʚʩʴʦʛʦ ʥʘʨʦʜʫ ï ʪʘʢ ʟʣʠʚʘʻʪʴʩʷ ʧʦʨʠʚ ʦʜʠʥʠʮʽ ʽʟ 

ʧʦʨʠʚʦʤ ʤʽʣʽʦʥʽʚ. ɿʥʘʤʝʥʠʪʝ ʧʨʦʜʦʚʞʝʥʥʷ ʌʨʘʥʢʦ-

ʚʦʾ ʬʨʘʟʠ: ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʥʘ ʢʦʞʥʦʤʫ ʩʪʦʾʪʴ ʜʫʭ 

ʤʽʣʽʦʥʽʚ ʽ ʟʘ ʢʦʞʥʦʛʦ ʧʦʪʨʽʙʥʦ ʜʘʪʠ ʦʪʚʽʪ. ʊʘʢʝ 

ʚʟʘʻʤʦʧʨʦʥʠʢʣʠʚʝ ʚʽʜʯʫʪʪʷ ʌʨʘʥʢʦʚʦʛʦ ʜʫʭʫ ʻ ʭʘ-

ʨʘʢʪʝʨʥʠʤ ʜʣʷ ʚʩʽʻʾ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʊʘʜʝʷ ʆʣʝʢ-

ʩʘʥʜʨʦʚʠʯʘ ɽʜʝʨʘ.  

ɺʜʫʤʣʠʚʠʡ ʘʥʘʣʽʟ ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʩʠʥʪʝʪʠʯʥʠʤ ʥʘʯʘʣʦʤ, ʦʩ-

ʥʦʚʦʶ ʷʢʦʛʦ ʻ ʥʝʚʪʦʤʥʠʡ ʨʫʭ ʽ ʧʦʩʪʫʧ ʚʧʝʨʝʜ, ʙʘ-

ʞʘʥʥʷ ʽ ʦʙ'ʻʢʪʠʚʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠʪʠ ʟʘʢʦʥʠ 

ʩʚʽʪʫ ʟʘ ʟʘʢʦʥʘʤʠ ʜʦʙʨʘ. ʎʽ ʘʨʭʝʪʠʧʠ ʩʫʯʘʩʥʦʛʦ 

ʙʫʪʪʷ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʫ ʩʪʘʥʦʚʣʝʥʥʽ ʪʚʦʨʯʦʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʧʨʦʬʝʩʽʦʥʘʣʘ ʬʘʭʽʚʮʷ 

ʷʢ ʛʫʤʘʥʽʪʘʨʥʦʛʦ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. ɼʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʩʚʽʪʠ ʚʠʢʣʘʜʘʯʝʚʽ 

ʥʝʦʙʭʽʜʥʦ ʟʨʦʟʫʤʽʪʠ ʚʽʜʤʽʥʥʽʩʪʴ ʜʚʦʭ ʪʠʧʽʚ ʧʝʜʘ-

ʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʟʥʘʥʥʻʚʦ-ʪʝʭʥʦʢʨʘʪʠʯʥʠʡ ʽ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʛʫʤʘʥʽʪʘʨʥʠʡ. ʆʩʦʙʠʩʪʦ-ʛʫʤʘʥʽʪʘʨʥʠʡ 

ʧʨʠʥʮʠʧ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʷʩʢʨʘʚʠʭ ʧʨʠʢʣʘʜʽʚ ʪʚʦʨ-

ʯʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

  ɻʘʣʠʯʠʥʘ ʚʽʜʦʤʘ ʩʚʦʾʤʠ ʤʠʩʪʝʮʴʢʠʤʠ ʪʘ-

ʣʘʥʪʘʤʠ, ʥʠʥʽ ʮʶ ʩʣʘʚʫ ʧʨʠʤʥʦʞʫʻ ʊʘʜʝʡ ʆʣʝʢʩʘʥ-

ʜʨʦʚʠʯ ɽʜʝʨ, ʱʦ ʚʠʚʽʚ ʃʴʚʽʚʩʴʢʠʡ ʪʝʘʪʨ ʦʧʝʨʠ ʪʘ 

ʙʘʣʝʪʫ ʥʘ ʩʚʽʪʦʚʠʡ ʨʽʚʝʥʴ. 

ʅʘʨʦʜʠʚʩʷ ɽʜʝʨ ʊʘʜʝʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 17 ʣʶ-

ʪʦʛʦ 1943 ʨʦʢʫ ʫ ʤʽʩʪʽ ʃʴʚʦʚʽ. ɿʘʢʽʥʯʠʚ ʃʴʚʽʚʩʴʢʝ 

ʤʫʟʠʯʥʝ ʫʯʠʣʠʱʝ ʽʤ. ʄ. ʐʘʰʢʝʚʠʯʘ, ʜʝ ʥʘʚʯʘʚʩʷ 
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ʥʘ ʚʦʢʘʣʴʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʫ ʢʣʘʩʽ ʇʝʪʨʘ ʈʦʜʽʦʥʦ-

ʚʠʯʘ ʂʦʣʙʽʥʘ, ʘ ʟʛʦʜʦʤ ʦʪʨʠʤʘʚ ʜʠʧʣʦʤ ʶʨʠʩʪʘ ʫ 

ʃʴʚʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤ. ɯ. 

ʌʨʘʥʢʘ. 

ʋʚʘʛʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʤʠʩʪʝʮʴʢʠʭ ʢʽʣ ʊʘʜʝʡ 

ɽʜʝʨ ʧʨʠʚʝʨʥʫʚ ʩʤʽʣʠʚʠʤʠ ʪʚʦʨʯʠʤʠ ʧʨʦʝʢʪʘʤʠ, 

ʱʦ ʟʘʞʠʣʠ ʥʝʘʙʠʷʢʦʛʦ ʫʩʧʽʭʫ. ɿʦʢʨʝʤʘ, ʩʝʨʝʜ ʥʠʭ ï 

ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʥʘ ʩʮʝʥʽ ʦʧʝʨʠ "ʄʦʡʩʝʡ" ʽ 

ʙʘʣʝʪʫ "ʇʦʚʝʨʥʝʥʥʷ ɹʘʪʪʝʨʬʣʷʡ" ʄ. ʉʢʦʨʠʢʘ. ʅʠʥʽ 

ʤʠʩʪʝʮʪʚʫ ʃʴʚʽʚʩʴʢʦʛʦ ʪʝʘʪʨʫ ʘʧʣʦʜʫʶʪʴ ʚ ɸʚʩʪʨʽʾ, 

ɯʪʘʣʽʾ, ʇʦʣʴʱʽ, ʅʽʤʝʯʯʠʥʽ, ɯʩʧʘʥʽʾ ʪʘ ʚ ʙʘʛʘʪʴʦʭ ʽʥ-

ʰʠʭ ʢʨʘʾʥʘʭ. ʅʘ ʩʮʝʥʽ ʪʝʘʪʨʫ ʚʠʩʪʫʧʘʣʠ ʟʥʘʥʽ ʚ 

ʋʢʨʘʾʥʽ ʽ ʩʚʽʪʽ ʢʦʣʝʢʪʠʚʠ ʪʘ ʦʢʨʝʤʽ ʚʠʢʦʥʘʚʮʽ, ʟʦ-

ʢʨʝʤʘ ʢʦʣʝʢʪʠʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʆʧʝʨʠ ɺʘʨʰʘʚʠ, 

ʧʨʦʚʽʜʥʽ ʩʦʣʽʩʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʆʧʝʨʠ ʋʢʨʘʾʥʠ, ɺʝ-

ʣʠʢʦʛʦ ʪʝʘʪʨʫ ʟ ʄʦʩʢʚʠ ʪʘ ʽʥʰʽ.  

ɿʘ ʽʥʽʮʽʘʪʠʚʦʶ ʊʘʜʝʷ ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ ʃʴʚʽʚʩʴ-

ʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʢʘʜʝʤʽʯʥʠʡ ʪʝʘʪʨ ʦʧʝʨʠ ʪʘ ʙʘ-

ʣʝʪʫ ʽʤ. ʉ. ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ ʚʩʪʫʧʠʚ ʜʦ ʤʽʞʥʘʨʦʜ-

ʥʦʾ ʘʩʦʮʽʘʮʽʾ "ʆʧʝʨʘ ï ɭʚʨʦʧʘ", ʱʦ ʦʙ'ʻʜʥʫʻ 

ʧʨʦʚʽʜʥʽ ʪʝʘʪʨʠ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ.  

ʂʫʣʴʪʫʨʘ, ʷʢ ʟʘʟʥʘʯʘʚ ʂ. ʗʩʧʝʨʩ, [6, 167] ʟʘ 

ʩʚʦʾʤ ʧʝʨʚʠʥʥʠʤ ʩʤʠʩʣʦʤ ʻ ʜʽʘʣʦʛʽʯʥʘ. ʅʝ ʚʠʧʘʜ-

ʢʦʚʦ ʜʽʘʣʦʛ ʽ ʢʦʤʫʥʽʢʘʮʽʷ ʩʪʘʶʪʴ ʮʝʥʪʨʘʣʴʥʠʤʠ ʧʦ-

ʥʷʪʪʷʤʠ ʥʝ ʣʠʰʝ ʝʪʠʢʠ, ʘʢʩʽʦʣʦʛʽʾ ʡ ʛʥʦʩʝʦʣʦʛʽʾ ʩʫ-

ʯʘʩʥʦʾ ʢʫʣʴʪʫʨʦʣʦʛʽʾ, ʘ ʡ ʫʩʴʦʛʦ ʡʦʛʦ 

ʩʚʽʪʦʨʦʟʫʤʽʥʥʷ; ʚʦʥʠ ʧʽʜʥʦʩʷʪʴʩʷ ʚ ʨʘʥʛ ʢʨʠʪʝʨʽʶ 

ʬʽʣʦʩʦʬʩʴʢʦʾ ʽʩʪʠʥʠ ʡ ʦʪʦʪʦʞʥʶʶʪʴʩʷ ʟ ʨʦʟʫʤʦʤ. 

ʂʦʤʫʥʽʢʘʮʽʷ, ʟʘ ʗʩʧʝʨʩʦʤ, ʮʝ ʥʝ ʧʝʨʝʢʘʟʫʚʘʥʥʷ ʚʠʩ-

ʥʦʚʢʽʚ ʧʽʟʥʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʥʝʟʘʧʝʨʝʯʥʠʭ ʜʦʢʘʟʽʚ, 

ʘ ʧʝʚʥʦʛʦ ʨʦʜʫ commercium (ʩʧʽʣʢʫʚʘʥʥʷ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʟʚ'ʷʟʦʢ) ʝʢʟʠʩʪʝʥʮʽʾ. ʊʦʡ, ʭʪʦ ʛʦʚʦ-

ʨʠʪʴ, ʩʘʤ ʩʪʦʷʚ ʧʝʨʝʜ ʟʘʧʠʪʘʥʥʷʤ ʽ ʚʽʜʧʦʚʽʜʘʻ ʷʢ 

ʧʝʚʥʝ çʗè ʧʝʚʥʦʤʫ çʊʠè, ʙʦ ʩʘʤ ʻ ʧʝʚʥʠʤ çʊʠè ʜʣʷ 

ʚʣʘʩʥʦʛʦ çʊʠè. ʋ ʪʚʦʨʯʽʡ ʜʽʷʣʴʥʦʩʪʽ ʊʘʜʝʷ ʆʣʝʢ-

ʩʘʥʜʨʦʚʠʯʘ ɽʜʝʨʘ ʙʘʯʠʤʦ ʥʝ ʣʠʰʝ ʷʢʽʩʥʝ ʥʘʢʦʧʠ-

ʯʝʥʥʷ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʩʫʯʘʩʥʦʩʪʽ, ʘ ʡ ʚʠ-

ʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʟʘʩʘʜ ʩʫʯʘʩʥʦʾ ʬʽʣʦʩʦʬʽʾ 

ʢʫʣʴʪʫʨʦʣʦʛʽʾ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʘʨ-

ʤʦʥʽʡʥʦʛʦ ʚʽʜʯʫʪʪʷ ʦʩʦʙʠʩʪʦʩʪʽ ʩʚʦʻʾ ʝʧʦʭʠ, ʷʢʫ 

ʚʦʥʘ ʧʦʢʣʠʢʘʥʘ ʟʤʽʥʶʚʘʪʠ ʥʘ ʢʨʘʱʝ. 

ɽʩʪʝʪʠʯʥʠʤ ʢʨʝʜʦ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʜʠʨʝʢʪʦʨʘ ï ʭʫʜʦʞʥʴʦʛʦ ʢʝʨʽʚʥʠʢʘ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʢʘʜʝʤʽʯʥʦʛʦ ʪʝʘʪʨʫ ʦʧʝʨʠ ʪʘ ʙʘʣʝʪʫ 

ʊʘʜʝʷ ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ ʻ ʩʣʦʚʘ ʂʦʥʬʫʮʽʷ: "ʉʣʘʚʘ 

ʧʨʝʜʢʽʚ ï ʩʚʽʪʣʦ ʜʣʷ ʥʘʱʘʜʢʽʚ". ɿ ʡʦʛʦ ʽʥʽʮʽʘʪʠʚʠ ʫ 

ʜʟʝʨʢʘʣʴʥʦʤʫ ʟʘʣʽ ʪʝʘʪʨʫ ʚʩʪʘʥʦʚʣʝʥʦ ʙʶʩʪʠ ʚʠʜʘʪ-

ʥʠʭ ʤʠʪʮʽʚ, ʷʢʽ ʚ ʨʽʟʥʠʡ ʯʘʩ ʪʚʦʨʠʣʠ ʩʣʘʚʫ ʪʝʘʪʨʦʚʽ 

(ʉ. ʂʨʫʰʝʣʴʥʠʮʴʢʘ, ʆ. ʄʠʰʫʛʘ, ʄ. ʄʝʥʮʠʥʩʴʢʠʡ, 

ʗ. ɺʦʱʘʢ, ɭ. ʃʠʩʠʢ), ʘ ʪʘʢʦʞ ʤʫʟʝʡ ʪʝʘʪʨʫ ʃʘ ʉʢʘʣʘ 

(ʄʽʣʘʥ, ɯʪʘʣʽʷ) ʥʠʥʽ ʧʨʠʢʨʘʰʝʥʦ ʩʢʫʣʴʧʪʫʨʥʠʤ 

ʧʦʨʪʨʝʪʦʤ ʉ. ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ.  

ɿʘ ʧʝʨʝʢʦʥʘʥʥʷʤ ʊʘʣʝʷ ɽʜʝʨʘ, ʜʫʭʦʚʥʠʡ ʟʤʽʩʪ 

ʢʫʣʴʪʫʨʠ ʚʠʥʠʢʘʻ ʡ ʽʩʥʫʻ ʚ ʜʽʘʣʦʟʽ ʤʽʞ ʦʩʦʙʘʤʠ ʷʢ 

ʥʝʩʢʽʥʯʝʥʥʠʡ ʨʫʭ ʜʦ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʩʪʽ. ɼʽʘʣʦʛ 

ʢʫʣʴʪʫʨ ð ʮʝ ʩʧʦʩʽʙ ʣʶʜʩʴʢʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʮʝ 

ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʩʤʠʩʣʽʚ (ʧʦʥʷʪʴ, ʩʠʤʚʦʣʽʚ) ʢʫʣʴ-

ʪʫʨʠ, ʜʝ ʬʦʨʤʫʻʪʴʩʷ ʦʨʽʻʥʪʘʮʽʷ ʨʦʟʫʤʫ ʥʘ ʚʟʘʻʤʦʨʦ-

ʟʫʤʽʥʥʷ. ɼʽʘʣʦʛ (ʷʢ "Sia-hoyoC,", ʥʘʩʢʨʽʟʥʠʡ ʨʫʭ ʣʦ-

ʛʦʩʽʚ) ð ʮʝ ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ ʢʫʣʴʪʫʨ; ʮʝ ʥʝ 

ʧʨʦʩʪʦ ʩʧʽʣʢʫʚʘʥʥʷ ʷʢ ʨʦʟʤʦʚʘ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ, ʘ 

ʩʧʽʣʢʫʚʘʥʥʷ ʟʽ ʩʧʨʦʙʦʶ ʧʝʨʝʢʣʘʜʫ, ʚʟʘʻʤʦʨʦ-

ʟʫʤʽʥʥʷ; ʮʝ ʥʝ ʧʨʦʩʪʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʠ, 

ʘ ʡ ʪʦʣʝʨʘʥʪʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʝʾ. ʇʦʥʷʪʪʷ ʪʦʣʝʨʘʥʪ-

ʥʦʩʪʽ ʷʢʥʘʡʢʨʘʱʝ ʧʝʨʝʜʘʻ ʤʦʨʘʣʴʥʫ ʘʪʤʦʩʬʝʨʫ 

ʚʟʘʻʤʠʥ ʫʯʘʩʥʠʢʽʚ ʜʽʘʣʦʛʫ. ɹʫʪʠ ʪʦʣʝʨʘʥʪʥʠʤ ʦʟʥʘ-

ʯʘʻ ʙʫʪʠ ʜʦʩʠʪʴ ʚʽʜʢʨʠʪʠʤ ʩʪʦʩʦʚʥʦ ʽʥʰʦʛʦ ʗ, 

ʧʨʝʜʩʪʘʚʥʠʢʘ ʽʥʰʦʾ ʢʫʣʴʪʫʨʠ, ʱʦʙ ʧʦʯʫʪʠ ʡʦʛʦ ʡ 

ʚʦʜʥʦʯʘʩ ʟʙʝʨʝʛʪʠ ʥʝʦʙʭʽʜʥʫ ʜʠʩʪʘʥʮʽʶ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʟʘʣʠʰʠʪʠʩʷ ʩʦʙʦʶ ʡ ʜʦʟʚʦʣʠʪʠ ʽʥʰʦʤʫ ʙʫʪʠ 

ʽʥʰʠʤ.  

ɺʠʙʫʜʦʚʫʶʯʠ ʬʽʣʦʩʦʬʽʶ ʜʽʘʣʦʛʫ ʢʫʣʴʪʫʨ, ʊʘ-

ʜʝʡ ɽʜʝʨ ʙʫʚ ʜʠʨʝʢʪʦʨʦʤ ʯʦʪʠʨʴʦʭ ʢʦʥʢʫʨʩʽʚ ʽʤʝʥʽ 

ʉʦʣʦʤʽʾ ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ, ʱʦ ʧʨʦʭʦʜʠʣʠ ʥʘ ʫʩʣʘʚ-

ʣʝʥʽʡ ʩʮʝʥʽ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʢʘʜʝʤʽʯ-

ʥʦʛʦ ʪʝʘʪʨʫ ʦʧʝʨʠ ʪʘ ʙʘʣʝʪʫ, ʻ ʦʜʥʠʤ ʽʟ ʦʨʛʘʥʽʟʘ-

ʪʦʨʽʚ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʫ "ɻʨʘʥʜʠ ʤʠʩʪʝʮʪʚ". 

ʃʶʙʦʚ'ʶ ʜʦ ʃʴʚʽʚʩʴʢʦʾ ʦʧʝʨʠ ʧʨʦʥʠʟʘʥʠʡ ʬʦʪʦʥʘ-

ʨʠʩ "ʃʴʚʽʚʩʴʢʠʡ ʪʝʘʪʨ ʦʧʝʨʠ ʪʘ ʙʘʣʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ 

ʌʨʘʥʢʘ", ʷʢʠʡ ʊʘʜʝʡ ɽʜʝʨ ʦʧʫʙʣʽʢʫʚʘʚ ʫ ʩʧʽʚʘʚ-

ʪʦʨʩʪʚʽ 1987 ʨʦʢʫ.  

ʈʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʜʽʘʣʦʛʫ ʢʫʣʴʪʫʨʠ ʽ ʩʫʩ-

ʧʽʣʴʩʪʚʘ, ʥʘ ʜʫʤʢʫ ʊʘʜʝʷ ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ ɽʜʝʨʘ, ï 

ʮʝ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ. ʆʧʝʨʥʝ 

ʤʠʩʪʝʮʪʚʦ ʻ ʚʝʨʰʠʥʦʶ ʤʠʩʪʝʮʴʢʦʾ ʜʽʾ, ʷʢʘ ʩʢʦʥʮʝʥ-

ʪʨʦʚʫʻ ʫ ʩʦʙʽ ʤʦʜʝʣʴ ʜʽʘʣʦʛʽʯʥʦʩʪʽ ʟʚʫʢʽʚ. ʩʣʽʚ, ʜʫ-

ʤʦʢ. ʇʦʢʘʟʦʚʦ, ʥʘ ʜʫʤʢʫ ʊʘʜʝʷ ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ 

ɽʜʝʨʘ, ʱʦ ʢʣʘʩʠʯʥʘ ʤʦʚʘ ʦʧʝʨʥʦʛʦ ʪʝʘʪʨʫ, ʟʘʚʞʜʠ 

ʜʦʤʘʛʘʣʘʩʷ ʜʽʘʣʦʛʫ ʟ ʩʫʩʧʽʣʴʩʪʚʦʤ. ʆʧʝʨʥʠʡ ʪʝʘʪʨ 

ʩʪʚʦʨʶʻ ʩʚʽʪ, ʜʝ ʣʶʜʠ ʥʽʢʦʣʠ ʥʝ ʻ ʩʘʤʦʪʥʽ, ʜʝ ʙʫʜʴ-

ʷʢʘ ʨʽʯ ʚʠʷʚʣʷʣʘʩʷ ʬʦʨʤʦʶ ʟʫʩʪʨʽʯʽ ʥʝ ʣʠʰʝ ʟ ʽʥ-

ʰʦʶ ʣʶʜʠʥʦʶ; ʘ ʡ ʨʦʟʨʠʚʘʻ ʧʦʣʦʥ ʯʘʩʫ.  

ʇʽʟʥʘʪʠ ʩʠʣʫ ʤʠʩʪʝʮʪʚʘ ï ʮʝ ʧʽʟʥʘʪʠ ʩʠʣʫ ʚʽʯ-

ʥʦʛʦ ʪʨʠʚʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ɼʫʭʫ. ñʂʦʣʠ ʦʢʨʝʤʽ ʪʚʦʨʠ 

ʷʢʦʾ-ʥʝʙʫʪʴ ʥʘʮʽʾ ʫʪʚʦʨʶʶʪʴ ʜʟʝʨʢʘʣʦ, ʜʝ ʮʷ ʥʘʮʽʷ 

ʚʽʜʙʠʚʘʻʪʴʩʷ ʮʽʣʢʦʤ, ʪʦ ʚʝʣʠʢʠʤ ʧʦʝʪʘʤ ʜʘʥʦ ʚʠʨʘ-

ʟʠʪʠ ʜʫʤʢʫ ʥʘʨʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʥʠ ʞʠʣʠ, ʦʜʥʠʤ 

ʩʣʦʚʦʤ, ʙʫʪʠ ʝʧʦʭʦʶ, ʚʪʽʣʝʥʦʶ ʫ ʣʶʜʠʥʽé ʅʘʨʝ-

ʰʪʽ, ʚʩʽ ʛʝʥʽʘʣʴʥʽ ʣʶʜʠ ï ʮʝ ʽʩʪʦʨʠʯʥʽ ʧʘʤôʷʪʥʠʢʠ, 

ʦʚʽʷʥʽ ʢʨʘʩʦʶ ʞʠʪʪʷ ʩʚʦʻʾ ʝʧʦʭʠ.ò [2, 149]. ʎʽ ʩʣʦʚʘ 

ʆʥʦʨʝ ʜʝ ɹʘʣʴʟʘʢʘ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʭʫʜʦʞʥʴʦ-ʝʩʪʝ-

ʪʠʯʥʠʤ ʽʤʧʝʪʘʨʠʚʦʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʙʘʛʘʪʦ-

ʛʨʘʥʥʫ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ɽʜʝʨʘ ʊʘʜʝʷ 

ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ.  

 ʆʧʝʨʥʝ ʤʠʩʪʝʮʪʚʦ ʥʝʩʝ ʚ ʩʦʙʽ ʚʽʜʯʫʪʪʷ ʙʣʘ-

ʞʝʥʥʦʾ ʙʝʟʧʝʢʠ, ʪʦʤʫ ʱʦ ʡʦʛʦ ʧʨʠʨʦʜʘ ʻ ʥʝ ʣʠʰʝ 

ʝʩʪʝʪʠʯʥʘ, ʘ ʽ ʩʦʮʽʘʣʴʥʘ. "ʅʝ ʙʫʣʦ ʞʦʜʥʦʛʦ ʢʣʘʩʠʯ-

ʥʦʛʦ ʞʘʥʨʫ, ʞʦʜʥʦʛʦ ʢʣʘʩʠʯʥʦʛʦ ʪʝʢʩʪʫ, ʷʢʠʡ ʙʠ ʥʝ 

ʧʝʨʝʜʙʘʯʘʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʥʝʤʦʚʙʠ 

ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʘʪʤʦʩʬʝʨʽ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʙʝʩʽʜʠ" [5, 

76]. ʆʧʝʨʥʘ ʚʠʩʪʘʚʘ ð ʮʝ ʚʥʫʪʨʽʰʥʴʦ ʜʽʘʣʦʛʽʯʥʘ 

ʩʠʩʪʝʤʘ, ʙʦ ʤʽʩʪʠʪʴ ʷʢ ʷʚʥʽ, ʪʘʢ ʽ ʜʦʤʠʩʣʶʚʘʥʽ ʘʧʝ-

ʣʷʮʽʾ ʜʦ ʩʫʯʘʩʥʠʢʽʚ, ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʪʠ ʧʦʛʣʷʜʽʚ ʽʥ-

ʰʠʭ, ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʽʜʦʤʽ ʬʘʢʪʠ ʘʙʦ ʧʽʜʜʘʻ ʾʭ 

ʩʫʤʥʽʚʫ. 

ɿʘ ʩʚʦʶ ʙʘʛʘʪʦʨʽʯʥʫ ʧʨʘʮʶ, ʱʦ ʧʽʜʥʦʩʠʪʴ ʽ ʨʦ-

ʟʚʠʚʘʻ ʩʣʘʚʫ ʃʴʚʽʚʩʴʢʦʾ ʦʧʝʨʠ, ʊʘʜʝʡ ɽʜʝʨ - ʧʦʚʥʠʡ 

ʢʘʚʘʣʝʨ ʦʨʜʝʥʘ "ɿʘ ʟʘʩʣʫʛʠ". ʂʨʽʤ ʪʦʛʦ, ʚʽʥ - ʣʘʫ-

ʨʝʘʪ ʧʨʝʩʪʠʞʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʝʤʽʡ: ʃʝʦ 

ɺʽʪʦʰʠʥʩʴʢʦʛʦ (ɸʚʩʪʨʽʷ, 1997), ʄʠʭʘʡʣʘ 

ʉʪʨʽʭʘʨʞʘ (ʅʽʤʝʯʯʠʥʘ, 2003); ʥʘʛʦʨʦʜʞʝʥʠʡ 

ʦʬʽʮʝʨʩʴʢʠʤ ɿʦʣʦʪʠʤ ʭʨʝʩʪʦʤ (ʇʦʣʴʱʘ, 2007), ʤʝ-

ʜʘʣʣʶ ʽʤ. ʇʫʰʢʽʥʘ (ʈʦʩʽʷ, 2008), ʦʨʜʝʥʦʤ ɺʦʣʦʜʠ-

ʤʠʨʘ ɺʝʣʠʢʦʛʦ III ʩʪʫʧʝʥʷ (2008). 
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ʊʘʜʝʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ ɽʜʝʨ ʥʘʣʝʞʠʪʴ ʜʦ ʪʠʭ 

ʦʩʦʙʠʩʪʦʩʪʝʡ ʥʘʰʦʛʦ ʯʘʩʫ, ʷʢʽ ʥʝ ʣʠʰʝ ʩʚʦʻʶ ʜʽʷʣʴ-

ʥʽʩʪʶ ʩʪʚʦʨʶʶʪʴ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʝ ʪʣʦ ʩʫʯʘʩʥʦʩʪʽ, ʘ 

ʡ ʪʚʦʨʠʪʴ ʬʽʣʦʩʦʬʽʶ ʥʦʚʦʾ ʜʦʙʠ; ʜʝ ʚʽʜ ʚʦʣʽ ʦʢʨʝʤʦʾ 

ʷʩʢʨʘʚʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʪʨʠʚʘʥʥʷ ʟʘ-

ʛʘʣʴʥʦʛʦ ʭʦʜʫ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʦʩʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢʦʛʦ 

ʨʦʜʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʝʡ ʻ ʚʘʞʣʠʚʦʶ ʧʘʨʘʜʠʛʤʦʶ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ.  

ɼʽʷʣʴʥʽʩʪʴ ɽʜʝʨʘ ʊ.ʆ. ʮʽʢʘʚʘ ʥʝ ʣʠʰʝ ʜʣʷ ʩʪʫ-

ʜʝʥʪʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʚʫʟʽʚ; ʘ ʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯ-

ʥʦʛʦ ʧʨʦʬʽʣʶ; ʪʘʢ ʷʢ ʥʘ ʥʠʥʽʰʥʽʡ ʯʘʩ, ʥʘ ʥʘʰ ʧʦ-

ʛʣʷʜ, ʚʣʘʩʥʝ ʩʬʝʨʘ ʢʫʣʴʪʫʨʦʣʦʛʽʷ ʚʽʜʽʛʨʘʻ 

ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. ʋ ʩʫʯʘʩʥʦʤʫ 

ʜʫʭʦʚʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʜʝ ʙʝʟʜʫʭʦʚʥʽʩʪʴ ʦʩʢʘʞʝʥʽʣʦ 

ʥʘʩʪʫʧʘʻ ʥʘ ʩʫʩʧʽʣʴʥʝ ʙʫʪʪʷ ʪʘʢ ʧʦʪʨʽʙʥʘ ʦʮʷ ʦʜʝʨ-

ʞʠʤʘ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʦʤʠʭ ʦʩʦʙʠ-

ʩʪʦʩʪʝʡ, ʢʦʪʨʽ ʚʟʷʣʠ ʥʘ ʩʚʦʾ ʧʣʝʯʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʟʘ ʜʦʣʶ ʚʠʩʦʢʦʛʦ ʯʘʩʫ. ʅʘʡʚʠʱʘ ʜʦʩʢʦʥʘʣʽʩʪʴ ï ʫ 

ʧʨʦʩʪʦʪʽ. ʉʣʦʚʘ ʟʘʜʝʢʣʘʨʦʚʘʥʽ ʱʝ ɸʨʠʩʪʦʪʝʣʝʤ ï ʽ 

ʧʦʚʪʦʨʶʚʘʥʽ ʨʘʟ ʫ ʨʘʟ ʫ ʚʽʭʦʣʽ ʚʽʢʽʚ. Ăʅʘʡʩʢʣʘʜʥʽʰʘ 

ʣʶʜʠʥʘ ï ʧʨʦʩʪʘéò ï ʧʨʦʛʦʣʦʩʠʪʴ ʩʣʘʚʥʠʡ ʚʠʪʷʟʴ 

ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʝʟʽʾ (ʷʢ ʡʦʛʦ ʥʘʟʚʘʚ ʆʣʝʩʴ ɻʦʥʯʘʨ) 

ɺʘʩʠʣʴ ʉʠʤʦʥʝʥʢʦ. ñʇʦʩʪʽʡʥʘ ʧʨʘʮʷ ʪʘʢ ʩʘʤʦ ʻ ʟʘ-

ʢʦʥʦʤ ʤʠʩʪʝʮʪʚʘ, ʷʢ ʽ ʟʘʢʦʥʦʤ ʞʠʪʪʷ, ʙʦ ʤʠʩʪʝʮʪʚʦ 

ʻ ʪʚʦʨʯʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʜʽʡʩʥʦʩʪʽò [2, 163]. 

ʇʨʠʥʮʠʧ ʜʦʚʝʨʰʝʥʦʩʪʽ, ʧʨʦʩʪʽʡʥʦʾ ʛʘʨʤʦʥʽʾ, 

ʪʘʢ ʟʚʘʥʦʾ ʫʩʢʣʘʜʥʝʥʦʾ ʧʨʦʩʪʦʪʠ, ʧʦʰʫʢʫ 

ʧʦʩʪʽʡʥʦʛʦ ʜʽʘʣʦʛʫ ʟ ʯʘʩʦʤ ï ʥʘʡʭʘʨʘʢʪʝʨʥʽʰʽ ʨʠʩʠ 

ʪʚʦʨʯʦʛʦ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʛʦ ʩʪʠʣʶ ɽʜʝʨʘ ʊ.ʆ. 

ɼʦʤʽʥʫʶʯʠʤ ʫ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʻ ʛʘʨʤʦʥʽʡʥʽʩʪʴ, 

ʮʽʣʽʩʥʽʩʪʴ, ʜʦʚʝʨʰʝʥʘ ʧʨʦʩʪʦʪʘ, ʜʝ ʚʘʞʣʠʚʫ ʨʦʣʽ 

ʥʘʙʠʨʘʻ ʩʠʤʚʦʣʽʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʠʩʪʝʮʴʢʦʛʦ 

ʩʚʽʪʫ ʫ ʥʘʡʧʨʦʤʦʚʠʩʪʽʰʠʭ ʤʠʩʪʝʮʴʢʠʭ ʜʝʪʘʣʷʭ.  

ʇʨʘʛʥʫʯʠ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʨʘʟʥʦʩʪʽ ʫ 

ʨʦʙʦʪʽ ʤʠʩʪʝʮʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʃʴʚʽʚʱʠʥʠ, ɽʜʝʨ 

ʊ.ʆ. ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʣʘʜʘʻ ʩʚʦʾ ʤʽʨʢʫʚʘʥʥʷ ʩʘʤʝ ʫ 

ʬʦʨʤʽ ʜʽʘʣʦʛʫ. ɺʟʽʨʮʽ ʪʝʢʩʪʽʚ, ʧʦʙʫʜʦʚʘʥʠʭ ʤʝʪʦ-

ʜʦʤ ʜʽʘʣʦʛʽʯʥʠʭ ʨʦʟʜʫʤʽʚ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʟʽʨʮʝʤ 

ʚʠʩʦʢʦʛʦ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʛʦ ʩʪʠʣʶ. ʇʨʠʛʘʜʘʡʤʦ, 

ʥʘʧʨʠʢʣʘʜ, ʜʽʘʣʦʛʠ ʇʣʘʪʦʥʘ, ʎʠʮʝʨʦʥʘ, ʩʦʣʽʣʦ-

ʢʚʽʫʤʠ ɸʚʛʫʩʪʠʥʘ, ʛʫʤʘʥʽʩʪʠʯʥʽ ʜʽʘʣʦʛʠ, ʜʽʘʣʦʛʠ 

ɻʘʡʜʝˇʝʨʘ, ʪʦʱʦ.  

ɼʽʘʣʦʛʦʚʘ ʤʦʜʝʣʴ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ɽʜʝʨʘ 

ʊ.ʆ. ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʩʤʠʩʣʠ ʟ ʪʘʢʦʶ 

ʥʘʦʯʥʽʩʪʶ, ʷʢʦʾ ʥʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʽʥʰʠʤʠ 

ʟʘʩʦʙʘʤʠ ʚʠʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ. ɽʜʝʨ ʊ.ʆ. ï ʯʣʝʥ ʃʽʛʠ 

ʪʚʦʨʯʠʭ ʩʧʽʣʦʢ ʃʴʚʽʚʱʠʥʠ, ʛʦʣʦʚʘ ʈʘʜʠ ʜʠʨʝʢʪʦʨʽʚ 

ʪʝʘʪʨʽʚ ʃʴʚʽʚʱʠʥʠ, ʯʣʝʥ ʚʯʝʥʦʾ ʨʘʜʠ ʃʴʚʽʚʩʴʢʦʾ ʤʫ-

ʟʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʽʤ. ʄ. ʃʠʩʝʥʢʘ, ʯʣʝʥ ʅʉʊɼ 

ʋʢʨʘʾʥʠ, ʜʝʧʫʪʘʪ ʃʴʚʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ.  

ɿʘ ʧʝʨʝʢʦʥʘʥʥʷʤʠ ʤʠʪʮʷ, ʩʣʦʚʦ "ʢʫʣʴʪʫʨʘ" ʚ 

ʧʦʚʩʷʢʜʝʥʥʽʡ ʤʦʚʽ ʥʝ ʚʠʢʣʠʢʘʻ ʥʽʷʢʠʭ ʪʨʫʜʥʦʱʽʚ, 

ʥʠʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʰʠʨʦʢʦ, ʽ ʡʦʛʦ ʩʝʥʩ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʡ ʚʩʽʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʧʨʦ ʱʦ 

ʡʜʝʪʴʩʷ: ʯʠ ʛʦʚʦʨʠʪʴʩʷ ʧʨʦ ʘʥʪʠʯʥʫ ʢʫʣʴʪʫʨʫ, ʘʙʦ 

ʧʨʦ ʢʫʣʴʪʫʨʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʙʦ ʧʨʦ ʢʫʣʴʪʫʨʫ ʦʩʦ-

ʙʠʩʪʦʩʪʽ ʽ ʪ. ʜ. ʘʣʝ ʟʘʨʘʟ ʻ ʚʠʨʦʙʠʪʠ ʥʘʫʢʦʚʝ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʫʣʴʪʫʨʠ.  

ɼʽʷʣʴʥʽʩʪʴ ʤʠʪʮʷ ʽ ʢʫʣʴʪʫʨʦʣʦʛʘ ɽʜʝʨʘ ʊ.ʆ. ʧʝ-

ʨʝʢʦʥʣʠʚʦ ʜʦʚʦʜʠʪʴ, ʱʦ ʟʘʣʠʰʘʶʯʠ ʦʩʪʦʨʦʥʴ 

ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ 

ʢʫʣʴʪʫʨʠ, ʤʠ ʧʦʚʠʥʥʽ ʧʽʜʢʨʝʩʣʠʪʠ ʦʜʥʝ ʚʘʞʣʠʚʝ ʜʦ-

ʩʷʛʥʝʥʥʷ ʫ ʩʚʽʪʣʽ ʨʦʟʛʣʷʥʫʪʦʾ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʙʣʝ-

ʤʘʪʠʢʠ: ʢʫʣʴʪʫʨʘ ï ʮʝ ʛʨʘʥʴ, ʤʝʞʘ, ʱʦ ʨʦʟʜʽʣʷʻ ʜʚʽ 

ʷʢʽʩʥʦ ʨʽʟʥʽ ʬʦʨʤʠ ʙʫʪʪʷ: ʧʨʠʨʦʜʥʫ, ʧʨʠʨʦʜʥʫ, ʱʦ 

ʧʽʜʢʦʨʷʻʪʴʩʷ ʪʨʠʚʘʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʚʽʜʥʦʩʠʥ, ʽ ʩʪʚʦʨʝʥʫ, ʷʢʘ ʚʠʥʠʢʣʘ ʚ ʧʨʦʮʝʩʽ ʚʽʣʴʥʦʾ 

ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ.  

ʉʘʤʘ ʢʫʣʴʪʫʨʘ ʚ ʮʴʦʤʫ ʩʝʥʩʽ ʻ ʩʠʣʦʶ, ʱʦ 

ʦʬʦʨʤʣʷʻ ʧʨʠʨʦʜʥʝ, ʩʪʠʭʽʡʥʝ ʙʫʪʪʷ ʷʢ ʣʶʜʠʥʠ, ʪʘʢ 

ʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʝ ʥʝ ʟʥʠʱʫʻʪʴʩʷ, ʘ ʚʠʩʪʫʧʘʶʯʠ ʚ 

ʽʥʰʽʡ ʬʦʨʤʽ, ʥʘʙʫʚʘʻ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʟʤʽʩʪʫ. ɻʦʣʦʚ-

ʥʦʶ ʧʝʨʝʪʚʦʨʶʶʯʦʾ ʩʠʣʦʶ ʪʘʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʩʪʫʧʘʻ ʣʶʜʠʥʘ-ʦʩʦʙʠʩʪʽʩʪʴ.  

ʉʘʤʝ ʚʠʩʦʢʘ ʟʘ ʩʚʦʾʤ ɼʫʭʦʤ ʦʩʦʙʠʩʪʽʩʪʴ 

ʟ'ʻʜʥʫʻ ʩʚʽʪ ʧʨʠʨʦʜʥʦʾ ʩʪʠʭʽʾ ʽ ʩʚʽʪ ʚʠʩʦʢʦʾ ʪʚʦʨʯʦ-

ʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʘʻʤʥʦʾ ʪʘʻʤʥʠʮʝʶ ʦʩʦʙʠʩʪʦʩʪʽ, ʾʾ 

ʝʢʟʠʩʪʝʥʮʽʡʥʦ-ʤʝʪʘʬʽʟʠʯʥʠʤ ʧʦʯʘʪʢʦʤ ʻ ʚʽʣʴʥʠʡ 

ʜʫʭ, ʷʢʠʡ ʪʚʦʨʯʦ ʧʽʜʩʠʣʶʻ ʽ ʚʜʦʩʢʦʥʘʣʶʻ ʢʫʣʴʪʫʨʫ, 

ʩʪʚʦʨʝʥʫ ʧʦʧʝʨʝʜʥʽʤʠ ʧʦʢʦʣʽʥʥʷʤʠ. ʅʘʡʚʠ-

ʜʘʪʥʽʰʠʡ ʩʫʯʘʩʥʠʡ ʬʽʣʦʩʦʬ ʍʦʩʝ ʆʨʪʝʛʘ- -̔ɻʘʩʝʪ 

ʥʘʛʦʣʦʰʫʻ: çʑʦʙ ʙʘʯʠʪʠ ï ʧʦʪʨʽʙʥʘ ʜʠʩʪʘʥʮʽʷ. ɯ 

ʢʦʞʝʥ ʚʠʜ ʤʠʩʪʝʮʪʚʘ ʤʘʻ ʩʚʽʡ ʤʘʛʽʯʥʠʡ ʢʨʠʩʪʘʣ, 

ʷʢʠʡ ʚʽʜʜʘʣʷʻ ʡ ʟʤʽʥʶʻ ʦʙôʻʢʪʠ. ʅʘ ʡʦʛʦ ʯʫ-

ʜʦʜʽʡʥʦʤʫ ʝʢʨʘʥʽ ʚʦʥʠ ʚʽʜʜʘʣʝʥʽ ʡ ʥʝʤʦʚ ʥʘʣʝʞʘʪʴ 

ʜʘʣʝʢʠʤ ʥʝʜʦʩʷʞʥʠʤ ʩʚʽʪʘʤ. ʂʦʣʠ ʪʘʢʘ ʥʝʨʝʘʣʴ-

ʥʽʩʪʴ ʚʽʜʩʫʪʥʷ, ʤʠ ʚʽʜʯʫʚʘʻʤʦ ʬʘʪʘʣʴʥʫ ʨʦʟʛʫʙ-

ʣʝʥʽʩʪʴ: ʥʝ ʟʥʘʻʤʦ, ʯʠ ʧʨʦʞʠʚʘʪʠ ʮʽ ʦʙôʻʢʪʠ, ʯʠ ʩʧʦ-

ʩʪʝʨʽʛʘʪʠ ʾʭè [6, 255].  

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʚʦʨʯʠʤ ʜʦʩʚʽʜʦʤ ʢʫʣʴʪʫʨʦ-

ʣʦʛʘ ʡ ʤʠʪʮʷ ɽʜʝʨʘ ʊ.ʆ. ʜʦʚʦʜʠʪʴ, ʱʦ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʦʩʦʙʠʩʪʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʾʾ ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ ʩʘʤʘ ʦʩʦʙʠʩʪʽʩʪʴ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʩʬʦʨʤʦʚʘʥʫ 

ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʽ ʚ ʜʘʥʦʤʫ ʩʦʮʽʫʤʽ ʢʫʣʴʪʫʨʥʫ 

ʩʠʪʫʘʮʽʶ. ɺʩʝ ʚʠʱʝʩʢʘʟʘʥʝ ʨʦʙʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ "ʦʩʦʙʠʩʪʽʩʪʴ-ʢʫʣʴʪʫʨʘ" ʘʙʩʦ-

ʣʶʪʥʦ ʧʝʨʝʢʦʥʣʠʚʠʤ: ʦʩʦʙʠʩʪʽʩʪʴ ʷʢ ʦʙ'ʻʢʪ ʽ 

ʩʫʙ'ʻʢʪ ʢʫʣʴʪʫʨʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʨʽʟʥʽ ʚʠʟʥʘʯʝʥʥʷ ʬʝʥʦʤʝʥʘ "ʦʩʦ-

ʙʠʩʪʽʩʪʴ". ʆʩʦʙʠʩʪʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ "ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʘ ʚʥʫʪʨʽʰʥʷ ʩʦʮʽʘʣʴʥʽʩʪʴ, ʢʦʥʢʨʝʪʥʠʡ ʘʥ-

ʩʘʤʙʣʴ ʩʦʮʽʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʣʶʜʩʴʢʦʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ" [4, 325].  

ʊʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʠʩʪʽʩʪʴ ʷʢ ʧʨʦʜʫʢʪ 

ʚʢʣʶʯʝʥʥʷ ʽʥʜʠʚʽʜʽʚ ʫ ʩʦʮʽʦʢʫʣʴʪʫʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʘʙʦ ʷʢ "ʣʶʜʩʴʢʠʡ ʽʥʜʠʚʽʜ ʚ ʘʩʧʝʢʪʽ ʡʦʛʦ ʩʦʮʽʘʣʴʥʠʭ 

ʷʢʦʩʪʝʡ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʽʩʪʦʨʠʯʥʦ ʢʦʥ-

ʢʨʝʪʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʽ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ" [6, 

222]. 

ʇʝʨʝʣʽʢ ʥʘʛʦʨʦʜ ɽʜʝʨʘ ʊ.ʆ. ï ʮʝ ʥʝ ʪʽʣʴʢʠ 

ʱʘʙʝʣʽ ʡʦʛʦ ʪʚʦʨʯʦʛʦ ʽ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʛʦ ʨʦ-

ʟʚʠʪʢʫ, ʘ ʽ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʠ ʟʘ ʪʨʠʚʘʣʠʡ 

ʰʣʷʭ ʡʦʛʦ ʨʦʟʚʠʪʢʫ: ʦʨʜʝʥ ʢʥʷʟʷ ʗʨʦʩʣʘʚʘ ʄʫʜ-

ʨʦʛʦ IV ʩʪ. (15 ʣʶʪʦʛʦ 2013) ð ʟʘ ʟʥʘʯʥʠʡ ʦʩʦ-

ʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʝʘʪʨʘʣʴ-

ʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʙʘʛʘʪʦʨʽʯʥʫ ʧʣʽʜʥʫ ʧʨʘʮʶ ʪʘ 

ʚʠʩʦʢʠʡ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ; ʆʨʜʝʥ ʢʥʷʟʷ ʗʨʦʩʣʘʚʘ 

ʄʫʜʨʦʛʦ V ʩʪ. (15 ʞʦʚʪʥʷ 2010) ð ʟʘ ʟʥʘʯʥʠʡ ʦʩʦ-

ʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʝʘʪʨʘʣʴ-

ʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʙʘʛʘʪʦʨʽʯʥʫ ʪʚʦʨʯʫ ʧʨʘʮʶ ʽ ʚʠʩʦ-

ʢʠʡ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ; ʦʨʜʝʥ çɿʘ ʟʘʩʣʫʛʠè I ʩʪ. (23 
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ʯʝʨʚʥʷ 2009) ð ʟʘ ʚʘʛʦʤʠʡ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʨʦ-

ʟʚʠʪʦʢ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʟʘʩʘʜ ʫʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚ-

ʥʦʩʪʽ, ʙʘʛʘʪʦʨʽʯʥʫ ʩʫʤʣʽʥʥʫ ʧʨʘʮʶ, ʚʠʩʦʢʠʡ ʧʨʦ-

ʬʝʩʽʦʥʘʣʽʟʤ ʫ ʟʘʭʠʩʪʽ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʧʨʘʚ ʽ ʩʚʦʙʦʜ 

ʣʶʜʠʥʠ ʽ ʛʨʦʤʘʜʷʥʠʥʘ; ʦʨʜʝʥ çɿʘ ʟʘʩʣʫʛʠè II ʩʪ. (18 

ʩʝʨʧʥʷ 2006) ð ʟʘ ʟʥʘʯʥʠʡ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ, ʢʫʣʴʪʫʨʥʠʡ ʨʦʟʚʠʪʦʢ 

ʋʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʠ, ʚʘʛʦʤʽ ʪʨʫʜʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʪʘ 

ʟ ʥʘʛʦʜʠ 15-ʾ ʨʽʯʥʠʮʽ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ; ʦʨʜʝʥ 

çɿʘ ʟʘʩʣʫʛʠè III ʩʪ. (18 ʞʦʚʪʥʷ 2000) ð ʟʘ ʚʘʛʦʤʠʡ 

ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʦʧʝʨ-

ʥʦʛʦ ʪʘ ʙʘʣʝʪʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʚʠʩʦʢʠʡ ʧʨʦʬʝʩʽʦ-

ʥʘʣʽʟʤ;  ʟʘʩʣʫʞʝʥʠʡ ʧʨʘʮʽʚʥʠʢ ʢʫʣʴʪʫʨʠ ʋʢʨʘʾʥʠ (19 

ʩʝʨʧʥʷ 1993) ð ʟʘ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʟʙʘʛʘʯʝʥʥʷ 

ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, ʚʠʩʦʢʫ ʧʨʦ-

ʬʝʩʽʡʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ; ʦʨʜʝʥ ɼʨʫʞʙʠ (ʈʦʩʽʡʩʴʢʘ 

ʌʝʜʝʨʘʮʽʷ, 15 ʣʶʪʦʛʦ 2013) ð ʟʘ ʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʨʦʩʽʡʩʴʢʦʾ ʢʫʣʴʪʫʨ-

ʥʦʾ ʩʧʘʜʱʠʥʠ, ʟʙʣʠʞʝʥʥʷ ʽ ʚʟʘʻʤʦʟʙʘʛʘʯʝʥʥʷ 

ʨʦʩʽʡʩʴʢʦʛʦ ʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʽʚ; ʤʝʜʘʣʴ 

ʇʫʰʢʽʥʘ (ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ, 31 ʞʦʚʪʥʷ 2007) ð 

ʟʘ ʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ ʧʦʰʠʨʝʥʥʷ, ʚʠʚʯʝʥʥʷ ʨʦʩʽʡʩʴ-

ʢʦʾ ʤʦʚʠ, ʟʙʝʨʝʞʝʥʥʷ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ, ʟʙʣʠ-

ʞʝʥʥʷ ʽ ʚʟʘʻʤʦʟʙʘʛʘʯʝʥʥʷ ʢʫʣʴʪʫʨ ʥʘʮʽʡ ʽ ʥʘʨʦʜʥʦ-

ʩʪʝʡ. ɽʜʝʨ ʊ.ʆ. ï ʣʘʫʨʝʘʪ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʝʤʽʾ ʃʝʦ 

ɺʽʪʦʰʠʥʩʴʢʦʛʦ (ɸʚʩʪʨʽʷ), ʣʘʫʨʝʘʪ ʤʽʞʥʘʨʦʜʥʦʾ 

ʧʨʝʤʽʾ ʈʽʭʘʨʜʘ ʉʪʨʽʭʘʨʞʘ (ʅʽʤʝʯʯʠʥʘ). 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻ 

ʣʠʰʝ ʪʝ, ʱʦ ʦʩʦʙʠʩʪʽʩʪʴ ʟʘʚʞʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ, ʤʦʨʘʣʴʥʦ-ʚʦʣʴʦʚʽ ʷʢʦʩʪʽ ʣʶʜʠʥʠ, 

ʚʠʨʘʞʝʥʽ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʡʦʛʦ ʤʝʥ-

ʪʘʣʴʥʦʩʪʽ ʪʘ ʢʫʣʴʪʫʨʠ, ʘ ʪʘʢʦʞ ʽʩʥʫʚʘʥʥʷ ʛʣʠʙʠʥ-

ʥʦʾ, ʩʫʪʥʽʩʥʦʾ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʦʩʦʙʠʩʪʽʩʪʶ ʽ ʢʫʣʴ-

ʪʫʨʦʶ.  

ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʡ ʦʙʨʘʟʥʦ 

ʚʟʘʻʤʠʥʠ ʢʫʣʴʪʫʨʠ ʽ ʦʩʦʙʠʩʪʦʩʪʽ ʙʘʯʠʤʦ, ʚʠʚʯʘʶʯʠ 

ʜʽʷʣʴʥʽʩʪʴ ʚʠʜʘʪʥʠʭ ʜʽʷʯʽʚ ʢʫʣʴʪʫʨʠ, ʩʝʨʝʜ ʷʢʠʭ 

ɽʜʝʨ ʊ.ʆ. ʻ ʦʩʦʙʣʠʚʦʶ ʧʦʩʪʘʪʪʶ, ʜʣʷ ʷʢʠʭ ʥʘʪʭ-

ʥʝʥʥʷ ʻ ʧʦʩʪʽʡʥʦʶ ʦʩʥʦʚʦʶ ʜʽʷʣʴʥʦʩʪʽ. ñʅʘʪʭʥʝʥʥʷ 

ï ʮʝ ʱʘʩʣʠʚʽ ʭʚʠʣʠʥʠ ʛʝʥʽʷ. ɺʦʥʦ ʥʝ ʪʦʨʢʘʻʪʴʩʷ 

ʟʝʤʣʽ ʩʚʦʾʤʠ ʢʨʠʣʘʤʠ, ʚʦʥʦ ʰʠʨʷʻ ʫ ʧʦʚʽʪʨʽ, ʟʣʽʪʘʻ 

ʫʛʦʨʫ, ʤʦʚ ʥʝʜʦʚʽʨʣʠʚʠʡ ʧʪʘʭ, ʫ ʥʴʦʛʦ ʥʝʤʘʻ 

ʧʨʠʚôʷʟʽ, ʟʘ ʷʢʫ ʧʦʝʪ ʤʽʛ ʙʠ ʡʦʛʦ ʩʧʽʡʤʘʪʠ, ʢʫʯʝʨʽ 

ʡʦʛʦ ï ʧʦʣʫʤôʷ, ʚʦʥʦ ʚʠʩʣʠʟʘʻ, ʷʢ ʧʨʝʢʨʘʩʥʽ ʙʣʽʜʦ-

ʨʦʞʝʚʽ ʬʣʘʤʽʥʛʦ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʫ ʚʽʜʯʘʡ ʤʠʩʣʠʚʮʽʚ. 

ʊʦʤʫ ʪʚʦʨʯʘ ʧʨʘʮʷ ï ʮʝ ʚʠʩʥʘʞʣʠʚʘ ʙʦʨʦʪʴʙʘ, ʷʢʦʾ 

ʙʦʷʪʴʩʷ ʽ ʷʢʽʡ ʚʽʜʜʘʶʪʴʩʷ ʽ ʩʪʨʘʭʦʤ ʽ ʣʶʙʦʚôʶ ʧʨʝ-

ʢʨʘʩʥʽ ʽ ʤʦʛʫʪʥʽ ʥʘʪʫʨʠ.ò [2, 164]. 

çʂʦʣʠ ʛʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʝʘʪʨʫ ʦʧʝʨʠ ʪʘ ʙʘʣʝʪ ʽʤʝʥʽ ʉʦʣʦʤʽʾ ʂʨʫʰʝʣʴʥʠʮʴ-

ʢʦʾ ʊʘʜʝʡ ɽʜʝʨ ʚʠʭʦʜʠʪʴ ʥʘ ʩʮʝʥʫ ʚʽʪʘʪʠ ʰʘʥʦʚʘʥʠʭ 

ʛʣʷʜʘʯʽʚ, ʚʽʥ ʟʘʚʞʜʠ ʤʘʻ ʥʘ ʩʦʨʦʯʮʽ ʙʽʣʦʛʦ ʤʝʪʝʣʠʢʘ 

(ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʮʶ ʧʽʢʘʥʪʥʫ ʜʝʪʘʣʴ ʯʦ-

ʣʦʚʽʯʦʛʦ ʩʚʷʪʢʦʚʦʛʦ ʦʜʷʛʫ ʛʘʣʠʯʘʥʠ ʥʘʟʠʚʘʶʪʴ 

ʜʝʱʦ ʽʥʘʢʰʝ ï çʤʦʪʠʣʴè ). ʋ ʪʘʢʽ ʚʨʦʯʠʩʪʽ ʭʚʠʣʠʥʠ 

ʧʘʥ ʜʠʨʝʢʪʦʨ ʥʝʥʘʯʝ ʚʠʨʦʩʪʘʻ (ʥʘʩʧʨʘʚʜʽ ʤʘʶʯʠ 

ʟʨʽʩʪ ʏʘʨʣʽ ʏʘʧʣʽʥʘ) ï ʥʘ ʥʴʦʛʦ ʩʭʦʜʠʪʴ ʜʫʭ ʘʨʠʩʪʦ-

ʢʨʘʪʠʟʤʫ, ʽ ʟʘʣ ʫʞʝ ʥʝ ʤʦʞʝ ʩʪʨʠʤʘʪʠʩʷ, ʚʽʥ ʟʨʠ-

ʚʘʻʪʴʩʷ ʙʫʨʭʣʠʚʠʤʠ ʦʧʣʝʩʢʘʤʠ, ʥʘʯʝ ʪʦʡ ʟʘʨʘʟ 

ʩʧʽʚʘʪʠʤʝ ʥʘ ʙʽʩ. ʋʩʽ ʯʝʢʘʶʪʴ ʩʣʽʚ ʧʘʥʘ ʊʘʜʝʷ. ɹʦ 

ʚʦʥʠ ï ʪʦ ʚʽʪʘʥʥʷ-ʟʚʝʨʪʘʥʥʷ, ʚʠʧʫʱʝʥʽ ʚ ʟʘʣ, ʥʘʯʝ 

ʙʽʣʽ ʤʦʪʠʣʽ, ʱʦ ʣʝʪʷʪʴ ʥʘ ʩʚʽʪʣʦ ʽ ʚʢʘʟʫʶʪʴ ʥʘ ʯʠ-

ʩʪʦʪʫ ʪʘ ʚʝʣʠʯ ʧʨʝʢʨʘʩʥʦʛʦ ʩʚʽʪʫ ʤʠʩʪʝʮʪʚʘ, ʷʢʠʡ 

ʜʘʨʫʻ ʪʝʘʪʨ ʩʚʦʾʤ ʛʣʷʜʘʯʘʤ. ɹʦ ʩʣʦʚʘ ʜʠʨʝʢʪʦʨʘ ʥʝ 

ʨʦʟʭʦʜʷʪʴʩʷ ʟ ʡʦʛʦ ʜʽʣʘʤʠ [7].  

ɺʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʦʩʦʙʠʩʪʦʩʪʽ ʽ ʢʫʣʴʪʫʨʠ ʥʦ-

ʩʠʪʴ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʩʦʙʠʩʪʽʩʪʴ ʦʜʥʦ-

ʯʘʩʥʦ ʻ ʽ ʦʙ'ʻʢʪʦʤ ʢʫʣʴʪʫʨʠ, ʽ ʾʾ ʩʫʙ'ʻʢʪʦʤ. ʂʫʣʴʪʫʨʠ 

ʧʦʟʘ ʣʶʜʠʥʠ, ʙʝʟ ʣʶʜʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʥʝ ʽʩʥʫʻ. 

ʅʘʚʽʪʴ ʥʘʡʚʠʱʽ ʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ, ʩʪʚʦʨʝʥʽ, ʘʣʝ 

ʚʪʨʘʯʝʥʽ ʣʶʜʴʤʠ, ʧʝʨʝʩʪʘʶʪʴ ʙʫʪʠ ʬʝʥʦʤʝʥʦʤ 

ʢʫʣʴʪʫʨʠ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʾʭ ʟʥʦʚʫ ʥʝ ʪʦʨʢʥʝʪʴʩʷ 

ʪʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ.  

ɹʽʣʴʰʝ ʪʦʛʦ, ʢʫʣʴʪʫʨʘ ʷʢ ʪʘʢʘ, ʢʫʣʴʪʫʨʘ ʫ ʚʩʽʡ 

ʩʚʦʾʡ ʯʠʩʪʦʪʽ, ʩʧʨʘʚʞʥʦʩʪʽ ʽʩʥʫʻ ʪʽʣʴʢʠ ʚ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ ʘʙʦ ʫ ʪʚʦʨʝʥʥʽ ʷʢ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʘʢ ʽ ʜʫʭʦʚ-

ʥʠʭ ʦʙ'ʻʢʪʽʚ, ʘʙʦ ʞ ʚ ʘʢʪʘʭ ʱʦʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʨʠʨʦʜʠ ʩʘʤʦʾ ʣʶʜʠʥʠ ( ʪʘʢʽ ʘʢʪʠ ʽ ʦʙ-

ʨʘʟʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʜʫʭʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʦʩʦʙʠ-

ʩʪʦʩʪʽ). 

ɿʘ ʧʝʨʝʢʦʥʘʥʥʷʤʠ ɽʜʝʨʘ ʊ.ʆ., ʦʩʦʙʠʩʪʽʩʪʴ ï 

ʥʘʡʚʠʟʥʘʯʥʽʰʘ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʢʫʣʴʪʫʨʠ. ɯ ʥʘʚʽʪʴ, 

ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʢʫʣʴʪʫʨʫ ʷʢ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʛʦ ʧʣʘʥʫ ʜʽʡ, ʦʯʝʚʠʜʥʠʤ ʚʠ-

ʜʘʻʪʴʩʷ ʪʝ, ʱʦ ʩʘʤ ʮʝʡ ʽʜʝʘʣʴʥʠʡ ʧʣʘʥ ʟʘʢʣʘʜʘʻʪʴʩʷ 

ʫ ʩʚʽʜʦʤʽʩʪʴ ʣʶʜʠʥʠ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ. ɸʜʞʝ ʚʩʽ ʙʝʟ 

ʚʠʥʷʪʢʫ ʚʣʘʩʥʝ ʣʶʜʩʴʢʽ ʩʧʦʩʦʙʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, 

ʬʦʨʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʟʚʝʨʥʝʥʽ ʥʘ ʽʥʰʫ ʣʶʜʠʥʫ ʽ ʥʘ 

ʙʫʜʴ-ʷʢʠʡ ʧʨʝʜʤʝʪ, ʜʠʪʠʥʘ ʟʘʩʚʦʶʻ ʟʟʦʚʥʽ. 

ɼʦʩʚʽʜ ʜʠʪʠʥʩʪʚʘ, ʧʨʦ ʷʢʽ ʽʥʦʜʽ ʨʦʟʧʦʚʽʜʘʻ 

ɽʜʝʨ ʊ.ʆ., ʢʦʣʠ ʡʦʛʦ ʤʘʪʠ ʬʦʨʤʫʚʘʣʘ ʫ ʥʴʦʛʦ 

ʚʽʜʧʦʚʽʜʥʠʡ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʠʡ ʩʚʽʪʦʛʣʷʜ, ʢʫʣʴʪʫʨʦ-

ʣʦʛʽʯʥʽ ʚʤʽʥʥʷ ʽ ʥʘʚʠʢʠ ʽʟ ʩʘʤʦʛʦ ʨʘʥʥʴʦʛʦ ʚʽʢʫ, 

ʘʜʞʝ "ʤʦʚʘ" ʢʫʣʴʪʫʨʠ, ʚ ʩʘʤʦʤʫ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ, 

ʩʢʣʘʜʘʶʪʴ ʤʦʨʘʣʴʥʽ ʥʦʨʤʠ, ʥʦʨʤʠ ʤʽʞʦʩʦ-

ʙʠʩʪʽʩʥʠʭ ʚʽʜʥʦʩʠʥ, ʥʦʨʤʠ ʧʨʘʚʘ ʽ ʪ.ʜ. ɯʥʜʠʚʽʜ ʫ 

ʧʨʦʮʝʩʽ ʩʦʮʽʘʣʽʟʘʮʽʾ, ʚʠʭʦʚʘʥʥʷ ʽ ʩʘʤʦʨʦʟʚʠʪʢʫ ʟʘ-

ʩʚʦʶʻ ʚʩʽ ʮʽ ʽʜʝʘʣʴʥʽ ʥʦʨʤʘʪʠʚʠ [1, 30].  

ʂʫʣʴʪʫʨʦʣʦʛʽʯʥʠʡ ʩʚʽʪʦʛʣʷʜ, ʟʘ ʧʝʨʝʢʦʥʘʥʥʷʤ 

ɽʜʝʨʘ ʊ.ʆ., ʧʨʦʮʝʩʽ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʚʞʝ ʚ ʽʩʥʫʶʯʦʤʫ ʢʫʣʴʪʫʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, 

ʧʨʠ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʧʣʠʚʽ ʥʘ ʽʥʜʠʚʽʜʘ; ʚʘʞ-

ʣʠʚʠʤʠ ʯʠʥʥʠʢʦʤ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʨʦʜʠʥʘ, ʜʫʭʦʚ-

ʥʠʡ ʩʚʽʪ ʨʦʜʠʥʥʠʭ ʢʦʨʝʥʽʚ, ʟʦʢʨʝʤʘ ʤʘʪʝʨʽ, ʷʢʘ 

ʩʪʦʾʪʴ ʥʘʡʙʣʠʞʯʝ ʜʦ ʚʠʪʦʢʽʚ ʪʚʦʨʝʥʥʷ ʜʫʭʦʚʥʦʛʦ 

ʩʚʽʪʫ ʜʠʪʠʥʠ. ʊʦʤʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʣʶ-

ʜʠʥʘ ʚ ʮʽʡ ʚʟʘʻʤʦʜʽʾ ʻ ʦʙ'ʻʢʪʦʤ ʚʧʣʠʚʫ ʢʫʣʴʪʫʨʠ, ʘ 

ʚʽʨʥʽʰʝ, ʩʚʽʪʫ ʢʫʣʴʪʫʨʠ. ɼʠʪʠʥʘ ʚʯʠʪʴʩʷ ʜʽʷʪʠ ʷʢ 

ʣʶʜʠʥʘ, ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, ʚʯʠʪʴʩʷ ʤʠ-

ʩʣʠʪʠ. ɺʽʜʯʫʚʘʪʠ ʽ ʚʠʨʘʞʘʪʠ ʩʚʦʾ ʜʫʤʢʠ ʽ ʧʦʯʫʪʪʷ 

ʩʣʦʚʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʽʷʤʠ.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʫ ʪʚʦʨʝʥʥʽ ʢʫʣʴʪʫʨʦʣʦʛʽʯ-

ʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʚʽʜʧʦʚʽʜʥʝ ʜʫʭʦʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. ʆʩʚʦʶʶʯʠ ʧʨʝʜʤʝʪʠ ʩʚʽʪʫ ʢʫʣʴʪʫʨʠ, 

ʣʶʜʠʥʘ ʚʯʠʪʴʩʷ ʜʽʷʪʠ ʥʘ ʦʩʥʦʚʽ ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ. ʉʧʨʠʡʥʷʪʽ ʬʦʨʤʠ 

ʜʽ̫ʣʴʥʦʩʪʽ, ʘʙʦ ʷʢʽ-ʥʝʙʫʜʴ ʟʘʛʘʣʴʥʽ ʥʦʨʤʠ ʢʫʣʴʪʫʨʠ, 

ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʩʚʽʜʦʤʫ ʚʦʣʶ ʪʚʦʨʯʦʾ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʦʩʪʽ, ʩʪʨʫʢʪʫʨʠʟʫʶʪʴ ʾʾ ʜʽʷʣʴʥʽʩʪʴ.ñʉʣʦʚʦ ñʤʠ-

ʪʝʮʴò ʚʞʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʱʦʜʦ ʞʠʚʦʧʠʩʮʽʚ, ʤʫʟʠ-

ʢʘʥʪʽʚ, ʩʢʫʣʴʧʪʦʨʽʚ, ʘ ʡ ʜʦ ʧʦʝʪʽʚ ʪʘ ʦʨʘʪʦʨʽʚ; ʤʠ ʞ 

ʧʨʠʻʜʥʘʻʤʦ ʜʦ ʥʠʭ ʩʚʦʻʶ ʦʩʦʙʠʩʪʦʶ ʚʣʘʜʦʶ ʙʫʜʴ-

ʷʢʫ ʞʠʚʫ ʽʩʪʦʪʫ, ʜʦʩʠʪʴ ʪʦʥʢʦ ʦʨʛʘʥʽʟʦʚʘʥʫ, ʱʦʙ 

ʩʧʨʠʡʤʘʪʠ ʤʠʩʪʝʮʪʚʦò [2, 132]. 

çʊʘʜʝʡ ɽʜʝʨ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʩʣʦʚʘʤ ʽʟ ʯʘʩʪʢʦʶ 

çʥʘʡè, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʷʢʦʩʪʽ ʪʦʛʦ, ʟʘ 
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ʱʦ ʚʽʥ ʙʝʨʝʪʴʩʷ: ʯʠ ʪʦ ʧʨʦʝʢʪ ʚʠʩʪʘʚʠ, ʯʠ ʪʦ ʨʝʤʦʥʪ 

ʟʘʣʫ, ʯʠ ʨʝʩʪʘʚʨʘʮʽʷ ʛʨʠʤʝʨʦʢ, ʯʠ ʟʘʤʽʥʘ ʢʨʽʩʝʣ, ʯʠ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʩʪʶʤʽʚ, ï ʫʩʝ ʤʘʻ ʙʫʪʠ ʚʠʢʦʥʘʥʦ 

ʥʘʡʢʨʘʱʝ. ʇʘʥ ʜʠʨʝʢʪʦʨ ʦʩʦʙʣʠʚʦ ʧʦʣʶʙʣʷʻ ʩʣʦʚʘ 

ï ʥʘʡʛʘʨʥʽʰʠʡ, ʥʘʡʙʽʣʴʰʠʡ, ʥʘʡʧʨʝʢʨʘʩʥʽʰʠʡ, 

ʥʘʡʜʦʨʦʞʯʠʡ ʪʦʱʦ. ʊʦʤʫ ʘʤʙʽʮʽʾ ʜʠʨʝʢʪʦʨʘ ï ʮʝ 

ʡʦʛʦ çʧʝʨʧʝʪʫʫʤ-ʤʦʙʽʣʝè (ʚʽʯʥʠʡ ʜʚʠʛʫʥ), ʷʢʠʡ ʧʦ-

ʚʩʷʢʯʘʩ ʛʝʥʝʨʫʻ ʥʦʚʽ ʽʜʝʾ. 

ʊʘʜʝʡ ɽʜʝʨ ʦʙʽʡʥʷʚ ʧʦʩʘʜʫ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝ-

ʢʪʦʨʘ 1998 ʨʦʢʫ, ʘ ʨʘʟʦʤ ʽʟ ʥʝʶ ʽ ʚʝʩʴ ʪʝʘʪʨ. ɸ ʮʝ 

ʚʝʣʝʪʝʥʩʴʢʠʡ ʢʦʨʘʙʝʣʴ, ʷʢʠʡ ʩʷʷʚ ʧʦʟʦʣʦʪʦʶ, ʢʨʠ-

ʰʪʘʣʝʤ ʽ ʟʜʽʡʤʘʚʩʷ ʚʛʦʨʫ ʚʝʣʠʯʥʠʤʠ ʩʢʫʣʴʧʪʫʨʘʤʠ. 

ʊʘ ʡʦʛʦ ʪʨʶʤʠ-ʧʽʜʚʘʣʠ ʢʠʰʽʣʠ ʱʫʨʘʤʠ, ʚʙʠʨʘʣʴʥʽ-

ʪʫʘʣʝʪʠ ʙʫʣʠ ʥʘʧʦʚʥʝʥʽ ʪʝʨʧʢʠʤʠ ʥʝʧʘʨʬʫʤʦʚʘ-

ʥʠʤʠ ʟʘʧʘʭʘʤʠ, ʟʘ ʢʫʣʽʩʘʤʠ ʧʘʥʫʚʘʣʠ ʙʝʟʣʘʜ ʽ ʭʘʦʩ, 

ʛʨʠʤʝʨʢʠ, ʨʝʧʝʪʠʮʽʡʥʽ ʟʘʣʠ ʧʦʪʨʝʙʫʚʘʣʠ ʨʝʤʦʥʪʫ, ʚ 

ʘʢʪʦʚʦʤʫ ï ʩʢʨʠʧʽʣʠ ʢʨʽʩʣʘ ʡ ʧʽʜʣʦʛʘ... ɸ ʟʘ ʨʽʢ ʫ 

ʃʴʚʦʚʽ ʤʘʣʘ ʚʽʜʙʫʪʠʩʷ ʟʫʩʪʨʽʯ ʧʨʝʟʠʜʝʥʪʽʚ ʩʭʽʜʥʦ-

ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ. ɯ ʃʴʚʽʚʩʴʢʠʡ ʪʝʘʪʨ ʦʧʝʨʠ ʪʘ ʙʘ-

ʣʝʪʫ ʷʢ ʧʝʨʣʠʥʘ ʘʨʭʽʪʝʢʪʫʨʠ ʤʘʚ ʩʪʘʪʠ ʦʩʥʦʚʥʠʤ ʤʽ-

ʩʮʝʤ ʧʨʠʡʦʤʫ ʡ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʩʦʢʦʧʦʚʘʞʥʠʭ 

ʛʦʩʪʝʡ. ʅʘ ʧʽʜʛʦʪʦʚʢʫ ʟʘʣʠʰʘʣʦʩʷ ʤʝʥʰʝ ʨʦʢʫ. ɯ 

ʚʩʝ-ʪʘʢʠ ʊʘʜʝʡ ɽʜʝʨ ʥʘʚʘʞʠʚʩʷ ʨʝʩʪʘʚʨʫʚʘʪʠ ʞʠʚʦ-

ʧʠʩ ʫ ʜʟʝʨʢʘʣʴʥʦʤʫ ʟʘʣʽ ʪʘ ʽʥʰʽ ʤʘʣʷʨʩʴʢʽ ʪʚʦʨʠ, ʷʢʽ 

ʧʨʠʢʨʘʰʘʶʪʴ ʽʥʪʝʨôʻʨ ʪʝʘʪʨʫ. ɼʦ ʪʦʛʦ ʞ ʫʟʷʚʩʷ ʦʙ-

ʥʦʚʠʪʠ ʢʨʽʩʣʘ ʚ ʘʢʪʦʚʦʤʫ ʟʘʣʽ. ʉʪʘʨʠʡ ʚʝʣʶʨ ʟʘʤʽ-

ʥʠʣʠ ʥʦʚʠʤ. ʄʘʣʦ ʭʪʦ ʚʽʨʠʚ, ʱʦ ʜʠʨʝʢʪʦʨʦʚʽ ʚʜʘ-

ʩʪʴʩʷ ʟ ʫʩʽʤ ʚʯʘʩʥʦ ʚʧʦʨʘʪʠʩʷ. 

ï ʗ ʢʝʨʫʶʩʷ ʧʨʠʥʮʠʧʦʤ: ʥʝ ʚ ʽʤôʷ ʩʚʦʻ, ʘ ʜʣʷ 

ʛʨʦʤʘʜʠ, ï ʩʢʘʟʘʚ ʊʘʜʝʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ. ï ʉʘʤʝ 

ʪʘʢʘ ʧʦʟʠʮʽʷ ʧʨʠʪʷʛʫʻ ʜʦ ʤʝʥʝ ʣʶʜʝʡ-ʧʨʦʬʝʩʽʦʥʘ-

ʣʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʜʽʡʩʥʠʪʠ ʚʩʝ ʟʘʧʣʘʥʦʚʘʥʝ. 

ʏʘʩʫ ʙʫʣʦ ʦʙʤʘʣʴ ð ʣʽʯʝʥʽ ʤʽʩʷʮʽ, ʽ ʞʦʜʥʠʭ ʧʦʷʩ-

ʥʝʥʴ ï çʘʙʦ ʧʘʥ, ʘʙʦ ʧʨʦʧʘʚè.  

ɯ ʥʘ ʧʨʝʩ-ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʥʘʛʦʜʠ ʩʘʤʽʪʫ ʧʨʝʟʠ-

ʜʝʥʪ ɸʚʩʪʨʽʡʩʴʢʦʾ ʈʝʩʧʫʙʣʽʢʠ ʊʦʤʘʩ ʂʣʝʩʪʽʣʴ ʩʢʘ-

ʟʘʚ ʯʠʩʣʝʥʥʠʤ ʟʘʨʫʙʽʞʥʠʤ ʞʫʨʥʘʣʽʩʪʘʤ, ʱʦ ʣʴʚʽʚ-

ʩʴʢʠʡ ʪʝʘʪʨ ʥʘʛʘʜʫʻ ʡʦʤʫ ɺʽʜʝʥʩʴʢʫ ʦʧʝʨʫ ï ʪʘʢʠʡ 

ʚʽʥ ʚʝʣʠʯʥʠʡ ʽ ʢʨʘʩʠʚʠʡ. ʎʷ ʧʦʭʚʘʣʘ ʙʫʣʘ ʣʠʰʝ ʩʪʘ-

ʨʪʦʤ ʧʝʨʝʜ ʩʤʽʣʠʚʠʤʠ, ʘ ʯʘʩʦʤ ʽ ʟʫʭʚʘʣʠʤʠ ʩʪʨʠʙ-

ʢʘʤʠ ʜʦ ʚʝʨʰʠʥ, ʷʢʽ ʧʽʜʽʛʨʽʚʘʣʠ ʘʤʙʽʮʽʾ ʜʠʨʝʢʪʦʨʘè. 

ʉʫʙ'ʻʢʪʦʤ ʢʫʣʴʪʫʨʠ, ʥʦʩʽʻʤ ʩʦʮʽʘʣʴʥʦ-ʣʶʜʩʴ-

ʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘ ʧʝʨʝʢʦʥʘʥʥʷʤʠ ɽʜʢʝʨʦʘ ʊ.ʆ., ʣʶ-

ʜʠʥʘ ʩʪʘʥʝ ʣʠʰʝ ʪʘʤ ʽ ʪʦʜʽ, ʜʝ ʽ ʢʦʣʠ ʩʘʤ ʧʦʯʥʝ ʮʶ 

ʜʽʷʣʴʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ. ʆʧʘʥʫʚʘʚʰʠ ʟʘʛʘʣʴʥʠʤʠ 

ʬʦʨʤʘʤʠ ʣʶʜʩʴʢʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʩʘʤ ʚʠʨʦʙʣʷʻ 

ʚʥʫʪʨʽʰʥʽ ʦʙʨʘʟʠ, ʟʨʘʟʢʠ, ʚʽʜʧʦʚʽʜʥʽ ʡʦʛʦ ʧʦʪʨʝ-

ʙʘʤ; ʚʽʥ ʚʠʟʥʘʯʘʻ ʾʭ ʮʽʥʥʽʩʪʴ ʜʣʷ ʩʝʙʝ ʪʘ ʽʥʰʠʭ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʪʠʤʠ ʽʜʝʘʣʘʤʠ ʽ ʮʽʣʷʤʠ, ʷʢʽ ʩʪʘʚʠʪʴ 

ʧʝʨʝʜ ʩʦʙʦʶ ʚʽʥ ʩʘʤ. ʊʚʦʨʝʮʴ ʦʩʤʠʩʣʶʻ ʮʽ ʦʙʨʘʟʠ, 

ʚʠʩʣʦʚʣʶʻ ʾʭ ʫ ʩʣʦʚʘʭ ʽ ʚʪʽʣʶʻ ʚ ʩʧʨʘʚʘʭ ʩʚʦʻʶ ʘʢ-

ʪʠʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʩʪʚʦʨʶʶʯʠ ʱʦʩʴ ʦʙ'ʻʢʪʠʚʥʦ ʽʩ-

ʥʫʶʯʝ: ʨʽʯ ʘʙʦ ʚʯʠʥʦʢ. 

ɾʠʪʪʻʚʠʡ ʽ ʪʚʦʨʯʠʡ ʰʣʷʭ ɽʜʝʨʘ ʊ.ʆ. ï ʥʝ-

ʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʽʩʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʪʝʘʪʨʫ ʦʧʝʨʠ 

ʪʘ ʙʘʣʝʪʫ. çʊʘʜʝʡ ɽʜʝʨ ʧʦʩʪʘʚʠʚ ʧʝʨʝʜ ʩʦʙʦʶ ʟʘ-

ʚʜʘʥʥʷ ʧʦʚʝʨʥʫʪʠ ʜʦ ʃʴʚʦʚʘ ʽʤôʷ ʧʨʠʤʘʜʦʥʥʠ ʩʚʽ-

ʪʦʚʦʾ ʦʧʝʨʠ ʉʦʣʦʤʽʾ ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ, ʥʘʟʚʘʚʰʠ ʾʾ 

ʽʤôʷʤ ʃʴʚʽʚʩʴʢʠʡ ʪʝʘʪʨ ʦʧʝʨʠ ʪʘ ʙʘʣʝʪʫ, ʙʦ ʪʫʪ ʚʦʥʘ 

ʚʠʩʪʫʧʘʣʘ. ʎʝ ʣʘʤʘʣʦ ʩʪʝʨʝʦʪʠʧʠ ʚ ʩʚʽʜʦʤʦʩʪʽ ʯʠ-

ʥʦʚʥʠʢʽʚ-ʙʶʨʦʢʨʘʪʽʚ. ɰʭ ʦʙʫʨʝʥʥʶ ʥʝ ʙʫʣʦ ʤʝʞ. 

ɸʜʞʝ ʪʝʘʪʨ ʟ 1956 ʨʦʢʫ ʚʞʝ ʤʘʚ ʽʤôʷ ʚʽʜʦʤʦʛʦ ʧʠʩʴ-

ʤʝʥʥʠʢʘ-ʨʝʚʦʣʶʮʽʦʥʝʨʘ ɯʚʘʥʘ ʌʨʘʥʢʘ. ʗʢ ʤʦʞʥʘ 

ʟʨʝʢʪʠʩʷ ʪʠʪʘʥʘ-ʧʘʪʨʽʦʪʘ ɯʚʘʥʘ ʌʨʘʥʢʘ ʽ ʟʘʤʽʥʠʪʠ 

ʡʦʛʦ ʽʤôʷ ʥʘ ʽʤôʷ ʩʧʽʚʘʯʢʠ ʉʦʣʦʤʽʾ ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ, 

ʷʢʘ ʚʩʝ ʞʠʪʪʷ ʩʧʽʚʘʣʘ ʧʦʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ, ʟʘ ʢʦʨ-

ʜʦʥʦʤ? ʊʘ ʧʘʥ ɽʜʝʨ ʙʫʚ ʛʦʪʦʚʠʡ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ 

ʩʧʨʦʪʠʚʫ, ʚʽʥ ʪʝʨʧʣʷʯʝ ʧʠʩʘʚ ʣʠʩʪʠ, ʚ ʷʢʠʭ ʘʨʛʫʤʝ-

ʥʪʫʚʘʚ, ʧʝʨʝʢʦʥʫʚʘʚ, ʰʫʢʘʚ ʚʧʣʠʚʦʚʠʭ ʣʶʜʝʡ. ɯ 

ʪʘʢʠ ʟʥʘʡʰʦʚ. 2000 ʨʦʢʫ ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘ-

ʾʥʠ ʃʴʚʽʚʩʴʢʦʤʫ ʪʝʘʪʨʫ ʦʧʝʨʠ ʪʘ ʙʘʣʝʪʫ ʥʘʜʘʥʦ ʽʤôʷ 

ʉʦʣʦʤʽʾ ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ. ʊʘʢ ʟʥʘʤʝʥʠʪʘ ʉʦʣʦʤʽʷ 

ʧʦʚʝʨʥʫʣʘʩʷ ʜʦ ʨʽʜʥʦʛʦ ʃʴʚʦʚʘ. ʋ ʧʨʦʧʘʛʘʥʜʽ ʽʤʝʥʽ 

ʩʣʘʚʥʦʾ ʫʢʨʘʾʥʢʠ ʊʘʜʝʡ ɽʜʝʨ ʧʽʰʦʚ ʜʘʣʽ. ɺʽʥ ʧʽʜʪ-

ʨʠʤʘʚ ʪʘ ʨʦʟʚʠʥʫʚ ʄʽʞʥʘʨʦʜʥʠʡ ʢʦʥʢʫʨʩ ʤʦʣʦʜʠʭ 

ʚʦʢʘʣʽʩʪʽʚ ʽʤʝʥʽ ʉʦʣʦʤʽʾ ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ, ʷʢʠʡ ʟʘ-

ʧʦʯʘʪʢʫʚʘʚ ʛʦʣʦʚʥʠʡ ʜʠʨʠʛʝʥʪ ʪʝʘʪʨʫ ɯʛʦʨ ʃʘ-

ʮʘʥʠʯ, ʽ ʥʘʜʘʚ ʡʦʤʫ ʚʠʩʦʢʦʛʦ ʩʪʘʪʫʩʫ. ʊʘʣʘʥʦʚʠʪʘ 

ʤʦʣʦʜʴ ʽʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʥʠʥʽ ʤʘʻ ʟʘ ʯʝʩʪʴ ʧʨʠʾʟʜʠʪʠ 

ʥʘ ʮʝʡ ʢʦʥʢʫʨʩ. ɸ ʚ ʜʟʝʨʢʘʣʴʥʦʤʫ ʟʘʣʽ ʪʝʘʪʨʫ ʟôʷʚʠ-

ʣʦʩʷ ʙʨʦʥʟʦʚʝ ʧʦʛʨʫʜʜʷ ʉʦʣʦʤʽʾ ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ. 

ʇʽʟʥʽʰʝ ʟ ʽʥʽʮʽʘʪʠʚʠ ʊʘʜʝʷ ɽʜʝʨʘ ʣʴʚʽʚʩʴʢʠʡ ʩʢʫʣʴ-

ʧʪʦʨ ʗʨʦʩʣʘʚ ʉʢʘʢʫʥ ʚʠʛʦʪʦʚʠʚ ʱʝ ʦʜʠʥ ʙʶʩʪ ʚʽʜʦ-

ʤʦʾ ʩʧʽʚʘʯʢʠ, ʷʢʠʡ ʥʝʱʦʜʘʚʥʦ ʧʨʠʢʨʘʩʠʚ ʤʫʟʝʡ ʪʝ-

ʘʪʨʫ ʃʘ ʉʢʘʣʘ, ʜʝ ʚʠʩʪʫʧʘʣʘ ʦʧʝʨʥʘ ʜʽʚʘè [8]. 

ʉʧʨʘʚʞʥʻ ʟʘʩʚʦʻʥʥʷ ʢʫʣʴʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʣʶʜʠʥʘ ʥʝ ʪʽʣʴʢʠ ʟʥʘʭʦ-

ʜʠʪʴ ʢʫʣʴʪʫʨʥʽ ʬʦʨʤʠ, ʚʠʨʦʙʣʝʥʽ ʧʦʧʝʨʝʜʥʽʤʠ ʧʦ-

ʢʦʣʽʥʥʷʤʠ, ʘʣʝ ʽ ʩʘʤ ʷʢ ʩʫʙ'ʻʢʪ ʢʫʣʴʪʫʨʠ ʚʠʨʦʙʣʷʻ 

ʥʦʚʽ ʽʜʝʾ, ʬʦʨʤʠ, ʮʽʥʥʦʩʪʽè [6, 49]. 

 ʉʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʩʪʘʥ ʧʨʦʙʣʝʤʠ ʢʫʣʴʪʫ-

ʨʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʤʦʣʦʜʽ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʧʠ-

ʪʘʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʡʦʛʦ ʩʫʪʥʦʩʪʽ, ʩʪʨʫʢʪʫʨʠ, ʟʤʽ-

ʩʪʫ, ʦʙʩʷʛʫ, ʨʽʚʥʽʚ ʽ ʬʦʨʤ ʧʨʦʷʚʫ, ʤʝʭʘʥʽʟʤʽʚ 

ʨʦʟʚʠʪʢʫ, ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʥʘʫʮʽ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦ-

ʩʣʽʜʞʝʥʠʤʠ. ʇʨʦ ʮʝ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʘʪʴ ʜʦʩʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʜʠʩʢʨʝʪʥʦ ʚʠʚʯʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦ-

ʥʦʤ. ʂʫʣʴʪʫʨʦʣʦʛʽʯʥʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʷʢʦʾ ʜʠʢʪʫʻʪʴʩʷ ʧʦʪʨʝʙʘʤʠ ʚʠʞʠʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ 

ʚ ʨʽʟʥʦʧʣʘʥʦʚʠʭ, ʰʚʠʜʢʦʧʣʠʥʥʠʭ ʽ ʢʘʨʜʠʥʘʣʴʥʦ 

ʧʨʦʪʠʣʝʞʥʦ ʟʤʽʥʶʚʘʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʧʦʢʣʠ-

ʢʘʥʘ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʪʘ ʾʾ ʨʦʣʴ ʫ ʜʝʨʞʘʚʦʪʚʦʨʝʥʥʽ. 

ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʧʨʦʙʣʝʤ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʾ ʛʨʘʤʦʪ-

ʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʘ ï ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ï 

ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʦʜʥʠʤ ʽʟ 

ʧʨʦʚʽʜʥʠʭ ʥʘʧʨʷʤʽʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷ-

ʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. ʉʪʘʥʦʚʣʝʥʥʷ ʢʫʣʴʪʫʨʦʣʦʛʽʯ-

ʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʩʫʯʘʩʥʠʭ ʩʪʫʜʝʥʪʽʚ ʥʝʤʦʞʣʠʚʝ ʙʝʟ 

ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʧʨʘʢʪʠʯʥʦʾ, ʥʘʫʢʦʚʦʾ ʤʠʩʪʝʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘʡʚʠʜʘʪʥʽʰʠʭ ʢʫʣʴʪʫʨʦʣʦʛʽʚ ʥʘʰʦʾ 

ʜʦʙʠ.  

ʅʘ ʧʨʠʢʣʘʜʽ ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ ɻʝʥʝʨʘʣʴʥʦʛʦ 

ʜʠʨʝʢʪʦʨʘ, ʭʫʜʦʞʥʴʦʛʦ ʢʝʨʽʚʥʠʢʘ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʢʘʜʝʤʽʯʥʦʛʦ ʪʝʘʪʨʫ ʦʧʝʨʠ ʪʘ ʙʘ-

ʣʝʪʫ, ʟʘʩʣʫʞʝʥʦʛʦ ʜʽʷʯʘ ʢʫʣʴʪʫʨʠ ɽʜʝʨʘ ʊʘʜʝʷ 

ʆʣʝʢʩʘʥʜʨʦʚʠʯʘ ʤʠ ʨʦʟʛʣʷʥʫʣʠ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʧʘ-

ʨʘʜʠʛʤʠ ʚʟʘʻʤʦʜʽʾ ʣʶʜʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʽ ʘʨʭʝʪʠʧʫ 

ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʠ ʷʢ ʧʨʦʙʣʝʤʘ ʪʚʦʨʯʦʛʦ ʧʨʦ-

ʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʬʘʭʽʚʮʽʚ, ʱʦ ʻ 

ʚʘʞʣʠʚʦʶ ʧʝʜʘʛʦʛʽʯʥʦʶ ʽʥʥʦʚʘʮʽʻʶ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʰʢʦʣʠ.  
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ɸʥʦʪʘʮʽʷ 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ  ̒ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʩʠʤʝʪʨʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʰʠʬʨʫʚʘʥʥʷ ʄʝʨʢʝʣʷ-ʍʝʣʣʤʘʥʘ, ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ LLL- ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʾʾ ʚʜʘʣʦʛʦ 

ʢʨʠʧʪʦʘʥʘʣʽʟʫ.  

ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʦʙʫʜʦʚʫ ʩʠʩʪʝʤʠ ʰʠʬʨʫʚʘʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ NP-ʧʦʚʥʽʡ ʟʘʜʘʯʽ ʧʨʦ 

ʫʢʣʘʜʢʫ ʨʘʥʮʷ. ʈʦʟʛʣʷʥʫʪʦ ʰʣʷʭʠ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʧʦʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ LLL-ʘʣʛʦʨʠʪʤʫ ʧʦ-

ʰʫʢʫ ʢʦʨʦʪʢʦʛʦ ʙʘʟʠʩʫ ʮʽʣʦʯʠʩʝʣʴʥʦʾ ʨʝʰʽʪʢʠ.  

ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʾʾ ʢʨʠʧʪʦʘʥʘʣʽʟ. ʇʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:ʘʩʠʤʝʪʨʠʯʥʝ ʰʠʬʨʫʚʘʥʥʷ,ʟʘʜʘʯʘ ʧʨʦ ʫʢʣʘʜʢʫ ʨʘʥʮʷ, ʤʦʜʫʣʴʥʝ ʤʥʦʞʝʥʥʷ, LLL-

ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʢʦʨʦʪʢʦʛʦ ʙʘʟʠʩʫ ʮʽʣʦʯʠʩʝʣʴʥʦʾ ʨʝʰʽʪʢʠ. 

Summary 

The goal of the thesis is to develop mathematical and software toolsfor asymmetric system of enciphering 

Merkela-Hellmana and research of using LLL- algorithm for its cryptoanalysis. 

System of enciphering which was built on a NP-full task of laying of a backpackis considered.The way of 

cryptoanalysis for this system with LLL- algorithm for build short basis integral lattices is discussed. 

The automated system for enciphering and enciphering are developed, also cryptoanalysis for its is developed 

too. The developed system is tested. 

Keywords: asymmetric system of enciphering, task of laying of a backpack, modular multiplication, LLL- 

algorithm for build short basis integral lattices. 

 

ɺʉʊʋʇ 
ʄʘʩʦʚʝ ʫʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʽʚ ʚ ʫʩʽ ʩʬʝʨʠ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʫ ʽʥ-

ʬʦʨʤʘʮʽʾ ʟʙʝʨʝʞʝʥʦʾ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ʊʦʤʫ 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʣʠ ʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʪʘ 

ʧʨʠʭʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʜʠʥ ʟ ʷʢʠʡ - ʰʠʬ-

ʨʫʚʘʥʥʷ. ɻʦʣʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʷʢʦʛʦ ʻ ʫʥʝʤʦʞʣʠʚ-

ʣʝʥʥʷʧʨʦʯʠʪʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʢʣʶʯʘ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʶʯʘ ʚʠʜʽʣʷʶʪʴ ʩʠʤʝʪʨʠʯʥʽ, 

ʪʘ ʘʩʠʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʰʠʬʨʫʚʘʥʥʷ. ʋ ʩʠʤʝʪʨʠʯ-

ʥʠʭ ʤʝʪʦʜʘʭ ʦʜʠʥ ʢʣʶʯ, ʷʢʠʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʩʝʢʨʝʪʽ, 

ʩʣʫʞʠʪʴ ʽ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ, ʽ ʜʣʷ ʜʝʰʠʬʨʫʚʘʥʥʷ. 

ɸʩʠʤʝʪʨʠʯʥʽ ʘʣʛʦʨʠʪʤʠ, ʘʙʦ ʤʝʪʦʜ ʚʽʜʢʨʠʪʦʛʦ 

ʢʣʶʯʘ, ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʘʨʽ ʜʚʦʭ 

ʚʽʜʤʽʥʥʠʭ ʢʣʶʯʽʚ, ʘ ʩʘʤʝ ʩʝʢʨʝʪʥʠʡ ʪʘ ʚʽʜʢʨʠʪʠʡ. 

ʉʘʤʝ ʩʠʩʪʝʤʽ ʟ ʘʩʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʰʠʬ-

ʨʫʚʘʥʥʷ ʄʝʨʢʣʘ-ʍʝʣʣʤʘʥʘ ʧʨʠʩʚʷʯʝʥʠʡ ʜʘʥʘ 

ʩʪʘʪʪʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʘʩʠʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʫ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʢʣʶʯʽʚ, ʱʦ ʻ ʛʦ-

ʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʠʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʦʞ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴ ʟʤʽʰʘʥʽ ʩʠʩʪʝʤʠ, ʜʝ ʢʣʶʯ ʩʠʤʝʪʨʠʯ-

ʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʠʤ 

ʘʩʠʤʝʪʨʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʘ ʜʘʣʽ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʰʠʬʨʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʣʴ ʰʚʠʜʢʦʛʦ ʩʠʤʝʪ-

ʨʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. 

ʉʠʩʪʝʤʘ ʄʝʨʢʣʘ-ʍʝʣʣʤʘʥʘ ʤʘʻ ʧʝʨʝʚʘʛʫ ʫ 

ʰʚʠʜʢʦʜʽʡ ʥʘʜ ʙʘʛʘʪʴʤʘ ʧʦʧʫʣʷʨʥʠʤʠ ʘʩʠʤʝʪʨʠʯ-

ʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʨʦʪʝ ʚʦʥʘ ʥʝ ʟʘʚʞʜʠ ʻ ʥʘʜʽʡʥʦʶ. 

ʉʘʤʝ ʯʝʨʝʟ ʰʚʠʜʢʦʜʽʶ ʘʣʛʦʨʠʪʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʰʣʷʭʽʚ ʾʾʢʨʠʧʪʦʘʥʘʣʽʟʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʦʙʫʜʦʚʽ ʙʽʣʴʰ ʩʪʽʡʢʦʶ ʩʠʩʪʝʤʠ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʦʤʫ ʘʣʛʦʨʠʪʤʽ. 

ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʄɽʊʆɼɯɺ 

ʇʈʆɽʂʊʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʊɸ ɰɰ 

ʂʈʀʇʊʆɸʅɸʃɯɿʋ 

ʉʠʩʪʝʤʘ ʄʝʨʢʣʘ-ʍʝʣʣʤʘʥʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ ʢʨʠʧʪʦʩʠʩʪʝʤʠ 

ʄʝʨʢʣʘ-ʍʝʣʣʤʘʥʘ.ɿʘʩʥʦʚʥʠʢ ʢʨʠʧʪʦʩʠʩʪʝʤʠ ʦʙʠ-

ʨʘʻ !ȟÔȟÍȟ" ʪʘʢ, ʱʦ ʚʝʢʪʦʨ ! ʻ ʥʘʜʟʨʦʩʪʘʶʯʠʤ, ʘ 

" ʦʪʨʠʤʫʻʪʴʩʷ ʽʟ ! ʩʠʣʴʥʠʤ ʤʦʜʫʣʴʥʠʤ ʤʥʦʞʝʥʥʷʤ 
ʚʽʜʥʦʩʥʦ Í ̔ Ô. ɺʝʢʪʦʨ " ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʷʢ ʢʣʶʯ ʟʘ-
ʰʠʬʨʫʚʘʥʥʷ ʽ ʜʚʽʡʢʦʚʽ ʙʣʦʢʠ ʜʦʚʞʠʥʠ nʚʽʜʧʨʘʚʣʷ-

ʶʪʴʩʷ ʜʦ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʷʢ ʯʠʩʣʘ ɼ, ʦʪʨʠʤʘʥʽ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʚʝʢʪʦʨʘ ". ʇʝʨʝʭʦʧʣʶʚʘʯ ʧʦʚʽʜʦʤʣʝʥʴ 
ʧʦʚʠʥʝʥ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʫ ʧʨʦ ʨʶʢʟʘʢ ʜʣʷ ʚʭʦʜʫ 

"ȟɼ . ɿʘʩʥʦʚʥʠʢ ʢʨʠʧʪʦʩʠʩʪʝʤʠ ʦʙʯʠʩʣʶʻ ɻ
ÕɼȟÍÏÄ Í  ʽ ʨʦʟʚôʷʟʫʻ ʟʘʜʘʯʫ ʧʨʦ ʨʶʢʟʘʢ ʜʣʷ 

ʚʭʦʜʫ !ȟɻ. ʅʘʩʪʫʧʥʘ ʣʝʤʘ ʜʦʚʦʜʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʪʘʢʘ ʩʠʩʪʝʤʘ ʧʨʘʮʶʚʘʪʠʤʝ. 



18 ζ˽͔͍ͪ·͚ ͔͍͙͙ͤ͊ͫͣ͘·͚ ͤ͊ͯ;ͤ·͚ ͍͔͙ͫͭͤ͟ηІ12-13,2016 

ʃʝʤʘ 1 ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ! ÁȟȣȟÁ ʥʘʜʟʨʦ-
ʩʪʘʶʯʠʡ ʚʝʢʪʦʨ ʽ ʚʝʢʪʦʨ "ʦʪʨʠʤʘʥʠʡ ʽʟ ! ʩʠʣʴʥʠʤ 
ʤʦʜʫʣʴʥʠʤ ʤʥʦʞʝʥʥʷʤ ʚʽʜʥʦʩʥʦ Í É Ô. ʇʨʠʧʫ-

ʩʪʠʤʦ, ʱʦ Õ ḳ Ô  ÍÏÄ Íȟɼ ï ʜʦʚʽʣʴʥʝ ʥʘʪʫʨʘʣʴʥʝ 
ʯʠʩʣʦ ʽ ɻ  ÕɼȟÍÏÄ Í  . ʊʦʜʽ ʩʧʨʘʚʝʜʣʠʚʽ 

ʥʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ: 

1) ɿʘʜʘʯʫ ʧʨʦ ʨʶʢʟʘʢ !ȟɻ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ 

ʟʘ ʣʽʥʽʡʥʠʡ ʯʘʩ; ʷʢʱʦ ʨʦʟʚôʷʟʦʢ ʽʩʥʫʻ, ʪʦ ʚʽʥ ʻʜʠ-

ʥʠʡ; 

2) ɿʘʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢ "ȟɼ ʤʘʻ ʥʝ ʙʽʣʴʰʝ ʦʜ-

ʥʦʛʦ ʨʦʟʚôʷʟʢʫ; 

3) ʗʢʱʦ ʽʩʥʫʻ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʚʭʦʜʫ "ȟɼ, ʪʦ 
ʚʽʥ ʩʧʽʚʧʘʜʘʻ ʟ ʻʜʠʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʜʣʷ 

ʚʭʦʜʫ !ȟɻ[2]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ LLL-ʘʣʛʦʨʠʪʤʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʦʨʠʪʤ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ 

ʨʶʢʟʘʢʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ LLL -ʘʣʛʦʨʠʪʤʽ ʟʤʝʥ-

ʰʝʥʥʷ ʙʘʟʠʩʫ ʨʝʰʽʪʢʠ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʙʫʚ ʟʘʧʨʦʧʦ-

ʥʦʚʘʥʠʡ ʫ 1985 ʨʦʮʽ ɸʥʜʨʽʻʤ ʆʜʣʠʞʢʦ ʪʘ ɼʞʝʬ-

ʨʽʃʘʛʘʨʽʘʩʦʤ . 

ɺʭʽʜ ʘʣʛʦʨʠʪʤʫ. ! ÁȟȣȟÁ  ï ʨʶʢʟʘʯʥʠʡ 

ʚʝʢʪʦʨ; ɻ  В ÁØ ȟØᶰπȟρ. 

ɺʠʭʽʜ ʘʣʛʦʨʠʪʤʫ. ʋ ʨʘʟʽ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ 

ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ Ø ØȟȣȟØ  ï ʜʚʽʡʢʦʚʠʡ ʚʝʢ-

ʪʦʨ, ʱʦ ʜʘʻ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʨʶʢʟʘʢʘ. 

ʂʨʦʢʠ ʘʣʛʦʨʠʪʤʫ: 

1. ɺʟʷʪʠ ʥʘʩʪʫʧʥʽ ʚʝʢʪʦʨʠ ʚ ʷʢʦʩʪʽ ʙʘʟʠʩʫ 

ÂȟȣȟÂ  ʜʣʷ Î   ρ ʤʽʨʥʦʾ ʮʽʣʦʯʠʩʝʣʴʥʦʾ 

ʨʝʰʽʪʢʠ ,  ,!ȟɻ: 

 

Â ρȟπȟȣȟπȟ
ρ

ς
ЍÎÁ  

Â πȟρȟȣȟπȟ
ρ

ς
ЍÎÁ  

ể 

Â πȟπȟȣȟρȟ
ρ

ς
ЍÎÁ  

Â  ȟȟȣȟȟ ЍÎɻ. 

 

2. ɿʥʘʡʪʠ ʟʤʝʥʰʝʥʠʡ ʙʘʟʠʩ ÂᶻȟȣȟÂᶻ  ʨʝʰʽ-

ʪʢʠ L ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ LLL-ʘʣʛʦʨʠʪʤ. 

3. ɼʣʷ ʢʦʞʥʦʛʦ ʚʝʢʪʦʨʘ b=ÂȟȣȟÂ  ʟʚʝʜʝ-

ʥʦʛʦ ʙʘʟʠʩʫ , ʜʣʷ ʷʢʦʛʦ Â π ʪʘ Âצ ȟ  ʧʨʠ 

i=1,2,..,n ʧʦʢʣʘʩʪʠ: 

 3.1 Ø Â+  ʜʣʷ i=1,2,..,n 

ʗʢʱʦ В ØÁ= ɻ, ʪʦʜʽ ØȟȣȟØ  - ʨʦʟʚ'ʷʟʦʢ 

ʟʘʜʘʯʽ. 

 3.2 Ø Â-  ʜʣʷ i=1,2,..,n 

ʗʢʱʦ В ØÁ= ɻ, ʪʦʜʽ ØȟȣȟØ  - ʨʦʟʚ'ʷʟʦʢ 

ʟʘʜʘʯʽ. 

ɺ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʘʣʛʦʨʠʪʤ ʥʝ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚ'ʷʟʢʫ ʟʘʜʘʯʽ. ʆʩʢʽʣʴʢʠ ʟʘ-

ʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢ ʻ NP-ʧʦʚʥʦʶ ʟʘʜʘʯʝʶ, ʮʝʡ ʘʣʛʦ-

ʨʠʪʤ ʥʝ ʟʘʚʞʜʠ ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʫʚʘʪʠʤʝ ʨʦʙʦʪʫ.  

ɺʚʝʜʝʤʦ ʧʦʥʷʪʪʷ ʛʫʩʪʠʥʠ ʨʶʢʟʘʢʘ. ɻʫʩʪʠʥʦʶ 

Ä! ʨʶʢʟʘʯʥʦʛʦ ʚʝʢʪʦʨʘ ! ÁȟȣȟÁ  ʥʘʟʠʚʘʪʠ-

ʤʝʤʦ ʚʝʣʠʯʠʥʫ 

 

Ä!    (1) 

 

ʋ ʪʝʨʤʽʥʘʭ ʨʘʥʮʝʚʠʭ ʢʨʠʧʪʦʩʠʩʪʝʤ ʟ ʚʽʜʢʨʠ-

ʪʠʤ ʢʣʶʯʝʤ Ä! ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ: 

 

Ä! ḙ 
̨̨̝̝̋̌̋̒̓ ̨̂ ̓̔ ̨̃̅̋̑̉̓̏̍̔ ̨̓̆̋̒̓

̠̒̆̑̆̅̎ ̨̨̝̝̋̌̋̒̓ ̨̂ ̓̔ ̙̈́̉̑̏̃́̎̏̍̔̕ ̨̓̆̋̒̓
Ȣ2) 

 

ʗʢʱʦ ʛʫʩʪʠʥʘ ʨʘʥʮʝʚʦʛʦ ʚʝʢʪʦʨʫ ʥʝ ʧʝʨʝʚʠ-

ʱʫʻ 0,9048, ʪʦ ʦʧʠʩʘʥʠʡ ʘʣʛʦʨʠʪʤ ʟ ʡʤʦʚʽʨʥʽʩʪʴ 

ʙʣʠʟʴʢʦʶ ʜʦ 1 ʟʥʘʭʦʜʠʪʴ ʨʦʟʚ'ʷʟʦʢ ʟʘʜʘʯʽ ʧʨʦ ʫʢʣʘ-

ʜʢʫ ʨʘʥʮʶ [4]. 

ʄɸʊɽʄɸʊʀʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ 

LLL -ʘʣʛʦʨʠʪʤ ʟʤʝʥʰʝʥʥʷ ʙʘʟʠʩʫ ʨʝʰʽʪʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʟʤʝʥʰʝʥʦʛʦ 

ʙʘʟʠʩʫ ʮʽʣʦʯʠʩʝʣʴʥʦʾ ʨʝʰʽʪʢʠ, ʱʦ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘ-

ʥʠʡ ɸʨʜʞʝʥʦʤʃʝʥʩʪʨʝ, ʍʝʥʜʨʽʢʦʤʃʝʥʩʪʨʝ ʪʘ ʃʘʟ-

ʣʦʃʦʚʘʩʦʤ ʫ 1982 ʨʦʮʽ . 

ʅʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʟʘʜʘʥʠʡ ὦȟȣȟὦ 

ï ʜʝʷʢʠʡ ʙʘʟʠʩ ʨʝʰʽʪʢʠ ὒ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ 
ʘʣʛʦʨʠʪʤʫ ὦȟȣȟὦ ï LLL -ʟʤʝʥʰʝʥʠʡ ʙʘʟʠʩ. 

ʇʨʦʚʦʜʠʪʴʩʷ ʽʥʜʫʢʮʽʷ ʧʦ Ὧᶰρȟςȟȣȟὲ ρ . 

ʉʧʦʯʘʪʢʫ Ὧ  ς; ʢʦʣʠ Ὧ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ὲ  ρ, 
ʘʣʛʦʨʠʪʤ ʟʘʚʝʨʰʫʻ ʨʦʙʦʪʫ ʽ ʧʦʚʝʨʪʘʻ LLL-

ʟʤʝʥʰʝʥʠʡ ʙʘʟʠʩ. 

ɼʣʷ ʢʦʞʥʦʛʦ Ὧ ʩʠʤʚʦʣʦʤ ᶻ  ʤʠ ʙʫʜʝʤʦ ʧʦ-

ʟʥʘʯʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʥʝʨʽʚʥʦʩʪʝʡ 

 

‘   
ρ

ς
ȟρ  Ὦ  Ὥ  Ὧȟ

ȿὦᶻ  ‘ ὦ 
ᶻ ȿ  

σ

τ
ȿὦ  
ᶻ ȿȟρ  Ὥ  ὯȢ

ᶻ  

 

ʗʢʱʦ Ὧ  ς, ʪʦ ʫʤʦʚʠ ᶻ  ʚʠʢʦʥʘʥʽ, ʦʩʢʽʣʴʢʠ 

ʜʣʷ Ὥ ʚʠʡʜʝ ʧʫʩʪʘ ʤʥʦʞʠʥʘ ʟʥʘʯʝʥʴ ρ  Ὥ  ς. 
ʗʢʱʦ Ὧ  ὲ  ς, ʪʦ ᶻ    ʦʟʥʘʯʘʻ, ʱʦ ʙʘʟʠʩ ʟʚʝ-

ʜʝʥʠʡ (ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ). 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʣʷ ʜʝʷʢʦʛʦ Ὧȟρ  Ὧ  ὲ 
 ρ, ʚʠʢʦʥʫʶʪʴʩʷ ʥʝʨʽʚʥʦʩʪʽ ᶻ . ʅʘʤ ʧʦʪʨʽʙʥʦ ʟʘ-
ʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ᶻ   . ɼʣʷ ʧʦʯʘʪʢʫ ʟʘʙʝʟʧʝ-

ʯʠʤʦ ʚʠʢʦʥʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ 

 

‘ȟ   
ρ

ς
. (3) 

 

ʗʢʱʦ (3) ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʨʫʭʘʻʤʦʩʷ ʜʘʣʽ. ʗʢʱʦ 

ʥʽ, ʟʥʘʭʦʜʠʤʦ ὶï ʥʘʡʙʣʠʞʯʝ ʮʽʣʝ ʜʦ ‘ȟ  ʽ 

ʟʘʤʽʥʶʻʤʦ ὦ ʥʘ  

 

ὦ  ὶὦ   ὦᶻ  ‘  ὶ‘  ȟὦ
ᶻ  ‘ȟ    ὶὦ  

ᶻ
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ʊʦʜʽ ʢʦʝʬʽʮʽʻʥʪ ‘ȟ   ʟʘʤʽʥʠʪʴʩʷ ʥʘ ‘ȟ   

 ὶ. ʂʦʝʬʽʮʽʻʥʪʠ ‘ȟ ʟʘʤʽʥʷʪʴʩʷ ʥʘ ‘ȟ 

 ὶ‘  ȟȟὮ  ρȟȣȟὯ  ςȢ ʈʝʰʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ‘ȟ ʽ 

ʚʝʢʪʦʨʠ ὦᶻ ʧʨʠ Ὥ  Ὧ ʪʘ ʧʨʠ Ὥ  Ὧ , ʘ ʪʘʢʦʞ ʚʝʢʪʦʨʠ 
ὦᶻ ʥʝ ʟʤʽʥʷʪʴʩʷ. ɼʽʡʩʥʦ, ὦᶻ ʻ ʧʨʦʝʢʮʽʻʶ ὦʥʘ 
ὒ̏ ὦ̂ȟȣȟὦ  ; ʧʽʩʣʷ ʟʘʤʽʥʠ ὦ ʥʘ ὦ  ὶὦ   

ʜʘʥʽ ʣʽʥʽʡʥʽ ʦʙʦʣʦʥʢʠ ʥʝ ʟʤʽʥʶʶʪʴʩʷ, ʘ ʦʪʞʝ ʥʝ 

ʟʤʽʥʶʶʪʴʩʷ ʚʩʽ ὦᶻ. ɼʘʣʽ, ʦʩʢʽʣʴʢʠ ‘   ὦȟὦᶻȾ

ὦᶻȟὦᶻ  , ʪʦ ʧʨʠ Ὥ  Ὧȟ‘  ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʯʝʨʝʟ ʪʝ, 

ʱʦ ὦ ʪʘ ὦᶻ ʟʘʣʠʰʠʣʠʩʷ ʥʝʟʤʽʥʥʠʤʠ. 

ʇʨʦʜʦʚʞʠʤʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ *k + 1, ʚʚʘ-

ʞʘʶʯʠ, ʱʦ (3) ʚʠʢʦʥʫʻʪʴʩʷ. 

ʇʝʨʰʠʡ ʚʠʧʘʜʦʢ. ʅʝʭʘʡ Ὧ ς ʽ ʚʠʢʦʥʫʻʪʴʩʷ 
ʥʝʨʽʚʥʽʩʪʴ 

 

ὦᶻ  ‘ȟ  ὦ  
ᶻ ȿὦ  

ᶻ ȿ (4) 

 

ʊʦʜʽ ʤʠ ʤʽʥʷʻʤʦ ʤʽʩʮʷʤʠ ʚʝʢʪʦʨʠ ὦ ʪʘ ὦ  . 

ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʶʶʪʴʩʷ ʚʝʢʪʦʨʠ ὦ  
ᶻ  ʽ ὦᶻ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʠ ‘ȟ  , ‘  ȟ, ‘ȟ ȟ‘ȟ  ȟ‘ȟ, ʜʝ Ὦ

 Ὧ ɀ ρ ʘʙʦ Ὥ  Ὧ. ʈʝʰʪʘ ὦ, ὦᶻ ʽ ‘ȟ ʥʝ ʟʤʽʥʷʪʴʩʷ ʟ 

ʪʠʭ ʞʝ ʧʨʠʯʠʥ, ʱʦ ʡ ʨʘʥʽʰʝ, ʪʦʙʪʦ ʪʦʤʫ, ʱʦ 

ὒ̏ ὦ̂ȟȣȟὦ   ʧʨʠ Ὥ  Ὧ, Ὧ ɀ ρ ʟʘʣʠʰʘʻʪʴʩʷ 
ʪʽʻʶ ʞ, ʽ ʚʝʢʪʦʨʠ ὦᶻ ʧʨʠ Ὥ  Ὧ, Ὧ  ρ ʥʝ ʟʤʽʥʷʪʴʩʷ. 

ʇʨʠ ʟʘʤʽʥʽ ʤʽʩʮʷʤʠ ὦ ʪʘ ὦ   ʚʝʢʪʦʨὦᶻ 
 ‘ȟ  ὦ  

ᶻ , ʷʢʠʡ ʨʘʥʽʰʝ ʜʦʨʽʚʥʶʚʘʚ ʧʨʦʝʢʮʽʾ ὦ 

ʥʘ ὒ̏ ὦ̂ȟȣȟὦ  , ʘ ʪʝʧʝʨ ʚʽʥ ʜʦʨʽʚʥʶʻ ʧʨʦʝʢʮʽʾ 

ʥʦʚʦʛʦ ʚʝʢʪʦʨʘ ὦ   ʥʘ ὒ̏ ὦ̂ȟȣȟὦ  . ɼʘʣʽ 

ὦ  
ᶻ  ʜʦʨʽʚʥʶʚʘʚ ʧʨʦʝʢʮʽʾ ὦ   ʥʘ 

ὒ̏ ὦ̂ȟȣȟὦ  , ʘ ʪʝʧʝʨ ʮʝ ʽ ʻ ʧʨʦʝʢʮʽʷ ʥʦʚʦʛʦ 

ʚʝʢʪʦʨʘὦ ʥʘ ὒ̏ ὦ̂ȟȣȟὦ . ɿ ʥʝʨʽʚʥʦʩʪʽ (4) ʩʣʽʜʫʻ, 

ʱʦ ʧʨʠ ʟʘʤʽʥʽ ʟʥʘʯʝʥʥʷ ᴁὦ  
ᶻ ᴁ ʟʤʝʥʰʠʣʦʩʷ 

ʙʽʣʴʰʝ, ʥʽʞ ʫ ϶ ʨʘʟʘ.  

ɿʜʽʡʩʥʠʚʰʠ ʮʶ ʟʘʤʽʥʫ ʤʽʩʮʷʤʠ ὦʽ ὦ  , ʤʠ 
ʟʘʤʽʥʶʻʤʦ Ὧ ʥʘ Ὧ ɀ ρ ʽ ʦʧʠʥʷʻʤʦʩʷ ʚ ʫʤʦʚʘʭ 

ᶻ   . 

ɼʨʫʛʠʡ ʚʠʧʘʜʦʢ. ʅʝʭʘʡ ʘʙʦ Ὧ  ρ, ʘʙʦ 

 

ὦᶻ  ‘ȟ  ὦ  
ᶻ   ȿὦ  

ᶻ ȿ.  (5) 

 

ʗʢʱʦ Ὧ  ρ, ʪʦ ʧʨʠʩʚʦʶʻʤʦ Ὧ ʟʥʘʯʝʥʥʷ 2 ʽ 
ʧʨʦʜʦʚʞʫʻʤʦ ʧʨʦʮʝʩ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʫʻʤʦ ʚʠʢʦ-

ʥʘʥʥʷ ᶻ . 

ʗʢʱʦ ʚʠʢʦʥʘʥʘ ʫʤʦʚʘ (5) ʽ Ὧ  ρ, ʪʦ ʟʘʙʝʟʧʝ-
ʯʫʻʤʦ ʚʠʢʦʥʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ 

 

‘   ȟρ  Ὦ  Ὧ  ρ  (6) 

 

(ʜʣʷ Ὦ  Ὧ ɀ ρ(6) ʫʞʝ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʩʠʣʫ (4).  

ʅʝʭʘʡ ὰ ï ʥʘʡʙʽʣʴʰʠʡ ʥʦʤʝʨ, ʜʣʷ ʷʢʦʛʦ ȿ‘ȿ

. ʊʦʜʽ ὰ Ὧɀς. ɺʽʟʴʤʝʤʦ ὶ ï ʥʘʡʙʣʠʞʯʝ ʮʽʣʝ ʜʦ ‘  

ï ʽ ʟʘʤʽʥʠʤʦ ὦ ʥʘ ὦ ὶὦ. ʇʨʠ ʮʴʦʤʫ ‘  

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ‘ɀὶ. ʈʝʰʪʘ ‘  ʽ ʚʩʽ ʚʝʢʪʦʨʠ ὦᶻ ʟʘ-

ʣʠʰʘʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʥʝʟʤʽʥʥʠʤʠ. ʄʠ ʧʨʦʜʦʚʞʫʻʤʦ 

ʮʝʡ ʧʨʦʮʝʩ, ʟʤʝʥʰʫʶʯʠ ὰ, ʧʦʢʠ ʥʝ ʜʦʩʷʛʥʝʤʦ ʟʥʘ-
ʯʝʥʥʷ ὰ  ρ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʟʘʙʝʟʧʝʯʫʻʤʦ ʚʠ-
ʢʦʥʘʥʥʷ ʫʤʦʚ ᶻ   . 

ʗʢʱʦ ʤʠ ʜʦʩʷʛʣʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ᶻ   , ʪʦ 

ʘʣʛʦʨʠʪʤ ʟʫʧʠʥʷʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ὦȟȣȟὦʫʪʚʦʨʶ-
ʶʪʴ ʟʤʝʥʰʝʥʠʡ ʙʘʟʠʩ; ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʤʠ 

ʧʨʦʜʦʚʞʫʻʤʦ ʧʨʦʮʝʩ, ʪʦʙʪʦ ʟʙʽʣʴʰʫʻʤʦ ʟʥʘʯʝʥʥʷ Ὧ. 
ɼʦʚʝʜʝʤʦ, ʱʦ ʘʣʛʦʨʠʪʤ ʟʘʢʽʥʯʫʻ ʨʦʙʦʪʫ. ʇʦ-

ʟʥʘʯʠʤʦ ʯʝʨʝʟ 

 

Ὠ ὨὩὸὦȟὦ
  ȟ  

ȟὭ  ρȟȣȟὲȢ(7) 

 

ʆʯʝʚʠʜʥʦ, ʱʦ 

 

Ὠ  ὨὩὸὦ Ͻᴁὦᴁ  ὨὩὸὦ
    

 ὨὩὸὦᶻ
    

  

ὨὩὸὦᶻ Ͻᴁὦᶻᴁ  ὦᶻ Ȣ

  

 

 

ʆʩʢʽʣʴʢʠ 2 ʚʠʧʘʜʦʢ ʩʧʨʘʮʴʦʚʫʻ ʟʘ ʩʢʽʥʯʝʥʥʫ 

ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʽ ʟʙʽʣʴʰʫʻ ʟʥʘʯʝʥʥʷ Ὧ ʥʘ ʦʜʠ-
ʥʠʮʶ, ʪʦ ʥʘʤ ʧʦʪʨʽʙʥʦ ʜʦʚʝʩʪʠ, ʱʦ 1 ʚʠʧʘʜʦʢ 

ʟʫʩʪʨʽʥʝʪʴʩʷ ʣʠʰʝ ʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. 

ʇʦʤʽʪʠʤʦ, ʱʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 1 ʚʠʧʘʜʢʫ ʧʨʠ ʜʝ-

ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ Ὧ ʚʝʣʠʯʠʥʘ Ὠ   ʟʤʝʥʰʫʻʪʴʩʷ 

ʙʽʣʴʰʝ, ʥʽʞ ʫʨʘʟʘ, ʦʩʢʽʣʴʢʠ ʪʘʢ ʟʤʝʥʰʫʻʪʴʩʷ ʟʥʘ-

ʯʝʥʥʷ ȿὦᶻ ȿ. 

ʆʜʥʘʢ ʚʝʣʠʯʠʥʠ Ὠ ʦʙʤʝʞʝʥʽ ʟʥʠʟʫ ʜʝʷʢʦʶ ʜʦ-

ʜʘʪʥʦʶ ʢʦʥʩʪʘʥʪʦʶ, ʱʦ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʨʝʰʽʪʢʠ 

ὒ. ʊʦʯʥʽʰʝ, ʷʢʱʦ ʧʦʟʥʘʯʠʪʠ ʯʝʨʝʟ άὒ ʢʚʘʜʨʘʪ ʜʦ-

ʚʞʠʥʠ ʥʘʡʢʦʨʦʪʰʦʛʦ ʥʝʥʫʣʴʦʚʦʛʦʚʝʢʪʦʨʘ L, ʪʦ ʚʠ-

ʢʦʥʫʶʪʴʩʷ ʥʝʨʽʚʥʦʩʪʽ(8). 

 

Í,  

  

ÄȟÉ  ρȟȣȟÎȢ (8) 

 

ʊʝʦʨʝʤʘ 4. ʗʢʱʦ , ï ʨʝʰʽʪʢʘ ʚ : ʟ ʙʘʟʠʩʦʤ 

ÂȟȣȟÂ, ʧʨʠʯʦʤʫ 

ȿÂȿ "ȟÉ ρȟȣȟÎȟ  (9) 

ʜʝ " ɴ  2ȟ" ςȟ ʪʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ LLL-

ʟʤʝʥʰʝʥʦʛʦ ʙʘʟʠʩʫ ʨʦʙʠʪʴ /ÎÌÏÇ" ʘʨʠʬʤʝʪʠʯ-

ʥʠʭ ʦʧʝʨʘʮʽʡ [6]. 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ ʰʠʬʨʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʘ ʤʘʻ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ ʚʠʢʦʥʫʚʘ-

ʥʠʭ ʧʨʦʮʝʩʽʚ ʟʦʙʨʘʞʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ DFD-

1(ʈʠʩ.1), ʪʘ DFD-0(ʈʠʩ.2). 
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ʈʠʩʫʥʦʢ 1 - DFD-0 ʩʠʩʪʝʤʠ 

.ʈʠʩʫʥʦʢ 2 - DFD -1 ʩʠʩʪʝʤʠ 
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ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤ. 

ʋ ʩʠʩʪʝʤʽ ʰʠʬʨʫʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘʩʪʫʧʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʯʘʩʪʠʥʠ: 

1. ɿʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʨʘʥʮʝʚʦʛʦ ʚʝʢʪʦʨʘ, ʱʦ 
ʚʚʦʜʠʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʧʝʨʝʚʽʨʢʘ ʢʦʨʝʢʪʥʦʩʪʽ ʜʘ-

ʥʠʭ(ʢʦʨʝʢʪʥʦʩʪʽ ʚʚʦʜʫ ʬʦʨʤʘʪʫ ʮʽʣʦʛʦ ʜʦʜʘʪʥʦʛʦ 

ʯʠʩʣʘ, ʪʘ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʥʘʜʟʨʦʩʪʘʥʥʷ ʜʣʷ ʨʘʥʮʝ-

ʚʦʛʦ ʚʝʢʪʦʨʫ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʢʨʝʤʦʤʫ ʧʦʪʦʮʽ, ʱʦ 

ʧʨʘʮʶʻ ʧʘʨʘʣʝʣʴʥʦ ʟ ʦʩʥʦʚʥʠʤ. 

2. ɻʝʥʝʨʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʤʦʜʫʣʴʥʦʛʦ ʤʥʦʞʝʥʥʷ 
ʜʣʷ ʚʚʝʜʝʥʦʛʦ ʨʘʥʮʝʚʦʛʦ ʚʝʢʪʦʨʫ. 

3. ʐʠʬʨʫʚʘʥʥʷ ʚʚʝʜʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʝʢ-

ʩʪʫ ʥʘ ʦʩʥʦʚʽ ʨʘʥʮʝʚʦʛʦ ʚʝʢʪʦʨʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʟ 

ʚʚʝʜʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʝʢʪʦʨʫ ʰʣʷʭʦʤ ʤʦʜʫʣʴ-

ʥʦʛʦ ʤʥʦʞʝʥʥʷ(ʜʘʣʽ - ʧʝʨʝʤʽʰʘʥʦʛʦ ʨʘʥʮʝʚʦʛʦ ʚʝʢ-

ʪʦʨʫ), ʚʠʚʽʜ ʥʘ ʝʢʨʘʥ ʟʘʰʠʬʨʦʚʘʥʦʛʦ ʪʝʢʩʪʫ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʄʝʨʢʣʘ-ʍʝʣʣʤʘʥʘ. 

4. ʈʦʟʰʠʬʨʫʚʘʥʥʷ ʟʘʰʠʬʨʦʚʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʧʝʨʝʤʽʰʘʥʦʛʦ ʨʘʥʮʝʚʦʛʦ ʚʝʢʪʦʨʫ ʪʝʢʩʪʫ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʯʠ ʥʘʜʟʨʦʩʪʘʶʯʠʡ ʚʝʢʪʦʨ, ʪʘ ʦʧʝʨʘʮʽʶ 

ʟʚʦʨʦʪʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʤʥʦʞʝʥʥʷ ʜʣʷ ʢʦʤʧʦʥʝʥʪ 

ʰʠʬʨʦʚʘʥʦʛʦ ʪʝʢʩʪʫ. ʋ ʨʘʟʽ ʚʚʦʜʫ ʥʝʢʦʨʝʢʪʥʦʛʦ ʟʘ-

ʰʠʬʨʦʚʘʥʦʛʦ ʪʝʢʩʪʫ ʧʨʦ ʮʝ ʙʫʜʫ ʩʧʦʚʽʱʝʥʦ ʢʦʨʠʩ-

ʪʫʚʘʯʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʧʨʦ ʧʦʤʠʣʢʫ. 

ʋ ʧʨʦʛʨʘʤʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ LLL-ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʯʘʩʪʠʥʠ: 

1. ʆʨʪʦʛʦʥʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʚʝʢʪʦʨʽʚ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʤʝʪʦʜʫ ɻʨʘʤʘ-ʐʤʽʜʪʘ. 

2. ɸʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ LLL ʟʤʝʥʰʝʥʦʛʦ ʙʘ-
ʟʠʩʫ ʮʽʣʦʯʠʩʝʣʴʥʦʾ ʨʝʰʽʪʢʠ. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ LLL ʟʤʝʥʰʝʥʦʛʦ ʙʘʟʠʩʫ ʜʣʷ 
ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʦ ʫʢʣʘʜʢʫ ʨʘʥʮʶ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʢʨʠʧʪʦʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ LLL ʤʝʪʦʜʫ ʟʤʝʥʰʝʥʥʷ ʙʘʟʠʩʫ ʜʣʷ ʨʦʟʚ'ʷʟʢʫ ʟʘʜʘʯʽ ʧʨʦ ʫʢʣʘʜʢʫ ʨʘʥʮʶ ʧʨʠʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 - ʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʷ ʢʨʠʧʪʦʘʥʘʣʽʟʫ 

ˉ 
ʈʘʥʮʝʚʠʡ ʚʝʢʪʦʨ,  

A 

ʄʘʩʘ,  

K 
ɻʫʩʪʠʥʘd(A) 

ʈʦʟʚ'ʷʟʦʢ, 

X 

1 
(43,129,215,473,903,302,561, 

1165,69,7,1523) 
1171 0,946 (1, 1, 0, 0, 0, 1, 0, 0, 1, 0) 

2 (1,3,5,11,21,44,87,175,349, 701) 733 1,058 (0, 0, 0, 1, 1, 0, 0, 0, 0, 1) 

3 
(251,346,129,321,217,281,391,456,251,467,2

5,73,113,249,375,218,453,122,197,234) 
1361 2,255 

(1, 0, 0, 0, 0, 1, 0, 0, 0 ,1, 0, 

0, 1, 1, 0, 0, 0, 0,0, 0) 

4 

(251,346,129,321,217,281,391,456,251,467,2

5,73,113,249,375,218,453,122,197,241,354,5

64,621,256,432,876,121,245,111,454,123,23

4) 

1238 3,274 ð 

5 

(251,3466,129,321,217,281,391,456,251,467,

25362,73,1138,249,375,218,4538,122,197,24

1,35456,564,62112,256,432,876,121,245,111

32,454,12345, 234) 

1238 2,01 

(0, 0, 1, 0, 0, 0,1, 0, 1, 1, 0,0, 

0 ,0, 0, 0, 0, 0, 0 ,0, 0, 0, 0, 

0,0, 0, 0, 0, 0, 0, 0, 0) 

6 
(2510,346,3295,321,217,2891,391,7560,467,

25,73,113,249,375,218,453,1223,197) 
1361 1,4 

(0, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 

0, 1, 1, 0, 0, 0, 0) 

7 

 

(251,466,129,321,217,281,391,456,251,467,5

362,73,1138,249,375,218,538,122,197,241,3

5456,564,2112,256,432,876,121,245,11132,4

54,123,234) 

1238 2,11 ð 

8 

(12063,16084,32168,64336,128672,261365,5

22730,104981,2135151,1001230,2239699,57

0987,1612431,3715430,88512,1930186,1379

432,2606043,825278,3464243) 

378409 0,92 
(1, 0, 0, 0, 0, 1, 0, 1, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0, 0) 

9 

(1417203, 2729428, 5511345, 11022690, 

23620050, 51176775, 21363025, 31650871, 

11180166, 22990200, 25247245, 16954021, 

23042827, 44353515, 15799811, 15275570, 

28609063, 45449643) 

419912

74 
0,703 

(1, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 

1, 0, 0, 0, 0, 0, 0) 

10 

(1361, 2722, 5444, 10888, 23137, 44913, 

91187, 183735, 372914, 763521, 411023, 

768967, 255873, 656012, 1049351, 156557, 

477795, 374444, 120107, 1239187) 

111330

3 
0,988 

(0, 1, 0, 0, 0, 0, 1, 0, 0, 1, 0, 

0, 1, 0, 0, 0, 0, 0, 0, 0) 

 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʚʜʘʣʽʩʪʴ ʧʨʦʚʝʜʝʥʦʛʦ 

ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʫʩʪʠʥʠ ʨʘʥʮʝʚʦʛʦ ʚʝʢ-

ʪʦʨʘ, ʯʠʤ ʚʦʥʘ ʤʝʥʰʘ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʪʠʤ 

ʙʽʣʴʰʠʡ ʰʘʥʩ ʥʘ ʚʜʘʣʦ ʧʨʦʚʝʜʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦ-

ʙʦʪʠ ʘʣʛʦʨʠʪʤʫ. ʅʘʩʘʤʧʝʨʝʜ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ 

ʚʝʢʪʦʨʽʚ, ʱʦ ʻ "ʧʝʨʝʤʽʰʘʥʠʤʠ", ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦ-

ʜʫʣʴʥʦʛʦ ʤʥʦʞʝʥʥʷ, ʥʘʜʟʨʦʩʪʘʶʯʠʤʠ ʚʝʢʪʦʨʘʤʠ 

(ˉ1, 8,9,10 ʟ ʪʘʙʣʠʮʽ 1) ʛʫʩʪʠʥʘ ʜʦʨʽʚʥʶʻ ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 0,988, ʜʣʷ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʟʨʘʟʢʽʚ. ʆʩʢʽʣʴʢʠ ʜʣʷ 
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ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʠ ʤʫʩʠʤʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʪʠ ʩʘʤʝ ʪʘʢʽ ʚʝʢʪʦʨʠ, ʟ ʥʝʚʝʣʠʢʠʤ ʧʦʢʘʟʥʠ-

ʢʦʤ ʛʫʩʪʠʥʠ, ʪʦ ʜʣʷ ʥʠʭ LLL ʘʣʛʦʨʠʪʤ ʧʦʢʘʟʫʻ ʚʠ-

ʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʜʘʣʦʛʦ ʢʨʠʧʪʦʘʥʘʣʽʟʫ. 

ɺʀʉʅʆɺʂʀ 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʦʙʫʜʦʚʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʩʠ-

ʩʪʝʤʠ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʄʝʨʢʣʘ-ʍʝʣʣ-

ʤʘʥʘ. ʇʝʨʝʛʣʷʥʫʪʦ ʜʚʘ ʤʝʪʦʜʠ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ, ʪʘ ʦʙʨʘʥʦ ʟ ʧʦʤʽʞ ʥʠʭ LLL-ʘʣʛʦʨʠʪʤ ʯʝʨʝʟ 

ʡʦʛʦʰʚʠʜʢʦʜʽʶ ʪʘ ʙʝʟʧʝʨʝʯʥʫ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʽʜʭʦʜʦʤ ʐʘʤʽʨʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʤʦʜʫʣʴʥʦʛʦ ʤʥʦʞʝʥʥʷ.  

ɹʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʧʨʦʛʨʘʤʥʝ ʪʘ ʤʘʪʝʤʘʪʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʰʠʬ-

ʨʫʚʘʥʥʷ, ʪʘ ʾʾ ʢʨʠʧʪʦʘʥʘʣʽʟʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʘʚ-

ʣʝʥʽʡ ʟʘʜʘʯʽ. ʉʠʩʪʝʤʘ ʰʠʬʨʫʚʘʥʥʷʟʘʙʝʟʧʝʯʫʻ ʰʠʬ-

ʨʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷ ʪʝʢʩʪʫ ʥʘ ʦʩʥʦʚʽ 

ʟʘʜʘʯʽ ʧʨʦ ʫʢʣʘʜʢʫ ʨʘʥʮʷ, ʧʦʙʫʜʦʚʘʥʽʡ ʥʘ ʚʚʝʜʝ-

ʥʦʤʫ ʨʘʥʮʝʚʦʤʫ ʚʝʢʪʦʨʽ. ʈʘʥʮʝʚʠʡ ʚʝʢʪʦʨ ʦʙʠ-

ʨʘʻʪʴʩʷ ʟʘ ʟʘʤʦʚʯʝʥʥʷʤ ʘʙʦ ʚʚʦʜʠʪʴʩʷ ʚ ʨʫʯʥʫ ʟ ʜʦ-

ʚʞʠʥʦʶ ʫ ʤʝʞʘʭ ʚʽʜ 10 ʜʦ 25,ʧʨʠ ʩʪʨʦʛʦ 

ʬʦʨʤʘʪʦʚʘʥʦʤʫʩʠʩʪʝʤʦʶ ʚʚʦʜʽ. ʇʨʦʛʨʘʤʘ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʥʷ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʚʠʨʽʰʫʻ ʟʘʜʘʯʫ ʧʨʦ ʫʢʣʘʜʢʫ 

ʨʘʥʮʶ ʜʣʷ ʚʚʝʜʝʥʦʛʦ ʨʘʥʮʝʚʦʛʦ ʚʝʢʪʦʨʘ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʩʠ ʨʘʥʮʶ. 

ʇʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ ʩʪʚʦʨʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽ, ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʩʪʘʥʦʚ-

ʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʦʞʣʠʚʽʩʪʶ ʚʜʘʣʦʛʦ ʢʨʠʧʪʦ-

ʘʥʘʣʽʟʫ ʪʘ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʩʠʩʪʝʤʠ (ʛʫʩʪʠʥʦʶ 

ʨʘʥʮʝʚʦʛʦ ʚʝʢʪʦʨʘ ). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚ-

ʣʝʥʦ, ʱʦ ʜʣʷ ʨʘʥʮʝʚʠʡ ʚʝʢʪʦʨʽʚ ʛʫʩʪʠʥʘ ʷʢʠʭ ʥʝ ʧʝ-

ʨʝʚʠʱʫʻ 0,988 ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʜʘʣʦʛʦ 

ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʜʫʞʝ ʚʠʩʦʢʘ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʝʢʪʦʨʠ ʩʘʤʝ 

ʟ ʪʘʢʦʶ ʛʫʩʪʠʥʦʶ, ʪʦ LLL-ʤʝʪʦʜ ʜʫʞʝ ʚʜʘʣʦ ʧʦʢʘ-

ʟʫʻ ʩʝʙʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

ʈʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʤʦʞʥʘ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ ʜʣʷ ʥʘʦʯʥʦʾ ʜʝʤʦʥ-

ʩʪʨʘʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ 

ʄʝʨʢʣʘ-ʍʝʣʣʤʘʥʘ, ʪʘ ʾʾ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷʤ LLL-ʤʝʪʦʜ ʟʤʝʥʰʝʥʥʷ ʙʘʟʠʩʫ ʮʽʣʦʯʠʩʝʣʴ-

ʥʦʾ ʨʝʰʽʪʢʠ. ʊʘʢʦʞ ʧʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ LLL-

ʤʝʪʦʜʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʽʥʰʠʭ ʮʽʣʝʡ, 

ʥʘʧʨʠʢʣʘʜ ʬʘʢʪʦʨʠʟʘʮʽʾ ʤʥʦʛʦʯʣʝʥʽʚ.ʅʝ ʚʠʢʣʶʯʝʥʝ 

ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʧʦʚʽʜʦʤ-

ʣʝʥʴ ʚ ʤʝʞʘʭ ʥʝʚʠʩʦʢʦʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʨʦ-

ʟʫʤʽʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʦʥʘ ʥʝ ʻ ʩʪʽʡʢʦʶ ʜʦ ʢʨʠʧʪʦ-

ʘʥʘʣʽʟʫ. 
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CURRENT TRENDS IN CONSERVATION AND RECOVERY  

ENERGY AT WORK  LIFTING MACHINERY  

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʭʨʘʥʝʥʠʷ, ʨʝʢʫʧʝʨʘʮʠʠ, ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʧʨʠ 

ʩʧʫʩʢʝ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚ, ʚ ʪʦʨʤʦʟʥʳʭ ʨʝʞʠʤʘʭ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʙʝʨʝʞʝʥʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʚʪʦʨʠʯ-

ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʆʧʠʩʘʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʫʧʝʨʢʦʥʜʝʥ-

ʩʘʪʦʨʦʚ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ, ʠʦʥʠʩʪʦʨ, ʠʦʥʦʧʨʦʥʠʮʘʝʤʘʷ ʤʝʤʙʨʘʥʘ 

 (ʩʝʧʘʨʘʪʦʨ), ʵʣʝʢʪʨʦʣʠʪ, ʜʚʫʭʩʣʦʡʥʳʡ ʵʬʬʝʢʪ. 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ, ʨʝʢʫʧʝʨʘʮʽʾ, ʫʪʠʣʽʟʘʮʽʾ ʝʥʝʨʛʽʾ ʧʨʠ ʩʧʫʩʢʫ 

ʚʘʞʢʠʭ ʚʘʥʪʘʞʽʚ, ʚ ʛʘʣʴʤʽʚʥʠʭ ʨʝʞʠʤʘʭ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʝʨʝʞʝʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʚʪʦʨʠʥʥʦʛʦ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʽʚ. ʆʧʠʩʘʥʦ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽ ʢʦʥʩʪʨʫʢʮʽʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦ-

ʨʽʚ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ, ʽʦʥʽʩʪʦʨ, ʽʦʥʦʧʨʦʥʽʮʘʝʤʘʷ ʤʝʤʙʨʘʥʘ (ʩʝʧʘʨʘʪʦʨ), ʝʣʝʢʪʨʦʣʽʪ, 

ʜʚʦʰʘʨʦʚʠʡ ʝʬʝʢʪ. 

Annotation: The article examines the preservation, recovery, recovery of energy when running heavy loads, 

in the brake mode, and use the saved energy for the secondary use of using supercapacitors. The principle of 

operation and design of supercapacitors, their advantages and disadvantages, application. 

Keywords: supercapacitor, ionistor, ion transport membrane (separator), an electrolyte layer, double layer 

effect. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʨʝʢʫʧʝʨʘʮʠʠ, ʨʘ-

ʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʚ ʧʝʨʝ-

ʭʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ ʜʣʷ ʣʶʙʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴ-

ʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʷʚ-

ʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʢʘʢ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ. 

ʇʦ ʩʫʪʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʯʝʥʴ ʙʦʣʴʰʦʡ (ʥʝ ʧʦ ʨʘʟʤʝʨʫ, ʘ ʧʦ ʝʤʢʦʩʪʠ) ʧʦʣʷ-

ʨʠʟʦʚʘʥʥʳʡ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ. ɽʤ-

ʢʦʩʪʴ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘ, ʪʘʢ ʞʝ, ʢʘʢ ʦʙʳʯʥʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ ʦʙʢʣʘʜʦʢ 

ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʠʵʣʝʢʪʨʠʢʘ ʠ 

ʦʙʨʘʪʥʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʦʙ-

ʢʣʘʜʢʘʤʠ. 

ɺ ʦʙʳʯʥʦʤ ʢʦʥʜʝʥʩʘʪʦʨʝ ʟʘʨʷʜ ʢʦʥʮʝʥʪʨʠʨʫ-

ʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʢʣʘʜʦʢ, ʘ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʧʦʣʷ ï ʚ ʦʙʲʝʤʝ ʤʝʞʵʣʝʢʪʨʦʜʥʦʛʦ ʜʠʵʣʝʢ-

ʪʨʠʢʘ. 

 ɺ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘʭ ʨʝʘʣʠʟʦʚʘʥʘ ʠʜʝʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʤʝ-

ʪʘʣʣ/ʵʣʝʢʪʨʦʣʠʪ ʧʨʠ ʧʦʜʘʯʝ ʥʘʧʨʷʞʝʥʠʷ ʩʣʦʝʚ ʩ ʠʟ-

ʙʳʪʦʯʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʨʷʞʝʥʥʳʝ ʩʣʦʠ ʦʙʨʘʟʫʶʪ 

çʦʙʢʣʘʜʢʫè ʢʦʥʜʝʥʩʘʪʦʨʘ, ʘ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʷ ʤʝ-

ʪʘʣʣ/ʵʣʝʢʪʨʦʣʠʪ ʪʦʣʱʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʥʘʥʦʤʝʪʨʦʚ 

( ʠʣʠ ʜʘʞʝ ʜʦʣʝʡ ʥʘʥʦʤʝʪʨʘ) ʩʣʫʞʠʪ ʝʛʦ ʜʠʵʣʝʢʪʨʠ-

ʢʦʤ. ʆʪʩʶʜʘ ʥʘʟʚʘʥʠʝ ï ʜʚʫʭʩʣʦʡʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ. 
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ɺ ʧʨʦʮʝʩʩʝ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʩʫʧʝʨʢʦʥ-

ʜʝʥʩʘʪʦʨʝ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, 

ʭʦʪʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ ï ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. ʆʥʠ ʤʦʛʫʪ ʟʘʨʷʞʘʪʴʩʷ ʠ ʨʘʟʨʷʞʘʪʴʩʷ 

ʪʳʩʷʯʠ ʨʘʟ ʚ ʩʠʣʫ ʚʳʩʦʢʦʡ ʦʙʨʘʪʠʤʦʩʪʠ ʤʝʭʘʥʠʟʤʘ 

ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ. 

ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʥʘʢʘʧʣʠʚʘʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ. ʕʪʦ ʩʚʦʡʩʪʚʦ 

ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʜʣʷ ʛʠʙʨʠʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʪʨʘʥʩ-

ʧʦʨʪʘ ʥʘ ʵʣʝʢʪʨʦʪʷʛʝ ʠ ʪ.ʜ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʩʚʦʡʩʪʚʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ: 

- ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʝʤʢʦʩʪʠ; 

- ʩʘʤʘʷ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʬʘʨʘʜ; 

- ʥʘʜʝʞʥʳʡ, ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ; 

- ʚʳʩʦʢʠʡ ʂʇɼ ʮʠʢʣʘ (95% ʠ ʚʳʰʝ); 

- ʙʝʩʧʝʨʝʙʦʡʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ; 

- ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

- ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ; 

- ʚʳʩʦʢʘʷ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʘʷ ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ; 

- ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʟʘʨʷʜʘ/ ʨʘʟʨʷʜʘ; 

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʤ ʫʭʫʜʰʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ; 

- ʭʦʨʦʰʘʷ ʦʙʨʘʪʠʤʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʥʘʢʦʧʣʝʥʠʷ 

ʵʥʝʨʛʠʠ; 

- ʩʥʠʞʝʥʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ; 

- ʥʠʟʢʦʝ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ; 

- ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʦʝʤ-

ʢʦʩʪʴ; 

- ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷ-

ʶʪʩʷ: 

- ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʦʝʤ-

ʢʦʩʪʴ; 

- ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

ʵʥʝʨʛʠʠ; 

- ʥʠʟʢʦʝ ʥʘʧʨʷʞʝʥʠʝ; 

- ʚʳʩʦʢʠʡ ʩʘʤʦʨʘʟʨʷʜ; 

- ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ  

 ʧʦʜʢʣʶʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ (ʩʫʧʝʨʢʦʥ-

ʜʝʥʩʘʪʦʨʳ) ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʵʣʝʢʪʨʦʜʦʚ, ʨʘʟʜʝʣʝʥ-

ʥʳʭ ʠʦʥʦ-ʧʨʦʥʠʮʘʝʤʦʡ ʤʝʤʙʨʘʥʦʡ (ʩʝʧʘʨʘʪʦʨʦʤ) ʠ 

ʵʣʝʢʪʨʦʣʠʪʦʤ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭʩʷ ʩ ʦʙʦʠʤʠ ʵʣʝʢ-

ʪʨʦʜʘʤʠ (ʨʠʩ.1). 

 
ʈʠʩʫʥʦʢ 1- ʊʠʧʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘ: 

1 - ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ; 2 ï ʢʦʣʣʝʢʪʦʨ; 3- ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʵʣʝʢʪʨʦʜ; 4 ï ʜʚʦʡʥʦʡ ʩʣʦʡ ʛʝʣʴʤʛʦʣʴʮʘ; 5 ï 

ʵʣʝʢʪʨʦʣʠʪ, ʠʤʝʶʱʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʦʥʳ; 6 ï ʩʝʧʘʨʘʪʦʨ. 

 

ʂʦʛʜʘ ʵʣʝʢʪʨʦʜʳ ʧʦʣʷʨʠʟʫʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʦʥʳ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʦʙ-

ʨʘʟʫʶʪ ʜʚʦʡʥʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʡ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʢ ʧʦʣʷʨʥʦʩʪʠ ʵʣʝʢʪʨʦʜʘ. ʅʘʧʨʠʤʝʨ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʜʳ ʙʫʜʫʪ 

ʠʤʝʪʴ ʩʣʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ ʥʘ ʛʨʘʥʠʮʝ ʵʣʝʢ-

ʪʨʦʜ/ʵʣʝʢʪʨʦʣʠʪ ʚʤʝʩʪʝ ʩ ʙʘʣʘʥʩʠʨʦʚʢʦʡ ʟʘʨʷʜʘ 

ʩʣʦʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʦʥʦʚ ʢ ʘʜʩʦʨʙʮʠʠ ʥʘ ʥʝʛʘʪʠʚ-

ʥʳʡ ʩʣʦʡ. ʅʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʵʣʝʢ-

ʪʨʦʜʝ ʢʘʨʪʠʥʘ ʥʘʦʙʦʨʦʪ. 

ɽʤʢʦʩʪʠ ʜʚʦʡʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ ʵʣʝ-

ʢʨʦʜʦʚ ʉ1 ʠ ʉ2 ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʯʝʨʝʟ 

ʵʣʝʢʪʨʦʣʠʪ, ʪʘʢ ʯʪʦ ʦʙʱʘʷ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʝʤʢʦʩʪʴ 

ʨʘʚʥʘ ʉʕ= ʉ1Ŀʉ2/(ʉ1+ʉ2) ʠ ʧʨʠ ʉ1=ʉ2 ʚʝʣʠʯʠʥʘ ʉʕ = 

ʉ1/2. 

ɼʚʦʡʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʣʦʡ ʩʣʫʞʠʪ ʧʨʠ-

ʤʝʨʥʦ ʪʘʢ ʢʘʢ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʣʦʡ ʚ ʦʙʳʯʥʦʤ 

ʢʦʥʜʝʥʩʘʪʦʨʝ, ʭʦʪʷ ʠ ʩ ʪʦʣʱʠʥʦʡ ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʜʘʨʪʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʦʙʳʯʥʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠ ʜʣʷ ʨʘʩ-

ʯʝʪʘ ʝʤʢʦʩʪʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘ: 

d

ɸ
ʉ e= , 

ʛʜʝ И - ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ; 

ɸ ï ʧʣʦʱʘʜʴ ʧʣʘʩʪʠʥ; 
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d ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚʝʱʝ-

ʩʪʚʘ ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ɿʘ ʩʯʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘ-

ʙʦʪʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢ-

ʪʨʦʜʘ ʚ 106 ʙʦʣʴʰʝ, ʯʝʤ ʨʦʚʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ (ʤʥʦ-

ʛʦʢʨʘʪʥʦʝ ʪʨʘʚʣʝʥʠʝ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʣʘʩʪʠʥʘʤʠ ï ʥʘ ʫʨʦʚʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ʕʣʝʢʪʨʦʜʳ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʪʦʥʢʦʩʣʦʡʥʳʤ 

ʧʦʢʨʳʪʠʝʤ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʪʦʢʦ-

ʩʲʝʤʥʠʢʘ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ. ʕʪʦ 

ʦʯʝʥʴ ʧʦʨʠʩʪʳʡ ʤʘʪʝʨʠʘʣ: ʨʘʟʤʝʨ ʤʠʢʨʦʧʦʨʳ ʤʝ-

ʥʝʝ 2 ʥʘʥʦʤʝʪʨʘ. ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʷʚʣʷʝʪʩʷ ʛʨʘʬʝʥ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʩʪ 

ʛʨʘʬʠʪʘ ʪʦʣʱʠʥʦʡ ʚ ʦʜʠʥ ʘʪʦʤ, ʧʨʠʯʝʤ ʘʪʦʤʳ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʡ ʰʝʩʪʠʫʛʦʣʴʥʦʡ ʢʘʨʪʠʥʝ. 

ʆʥ ʠʤʝʝʪ ʫʜʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

 ~2600 ʤ2/ʛ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʝʤʢʦʩʪʠ 550 ʌ/ʛ. ʂʨʦʤʝ ʪʦʛʦ ʦʥ ʠʤʝʝʪ ʦʯʝʥʴ ʚʳ-

ʩʦʢʫʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. 

ʕʣʝʢʪʨʦʣʠʪ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ: ʝʛʦ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨ-

ʥʳʡ ʜʠʘʧʘʟʦʥ, ʝʤʢʦʩʪʴ. ʆʥ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʡʪʨʘʣʴ-

ʥʳʤ ʠ ʭʠʤʠʯʝʩʢʠ ʠʥʝʨʪʥʳʤ. ɺʷʟʢʦʩʪʴ ʵʣʝʢʪʨʦʣʠʪʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ, ʯʪʦʙʳ çʥʘʤʦʯʠʪʴè 

ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʵʣʝʢʪʨʦʜʦʚ. 

ʕʥʝʨʛʠʷ ʟʘʨʷʞʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ: 

2

2

1
DCDC VCW Ö=  

 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦ-

ʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʧʨʦʙʦʷ ʵʣʝʢʪʨʦ-

ʣʠʪʘ. ʉʪʘʥʜʘʨʪʥʳʡ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ ʩ ʚʦʜʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʵʣʝʢʪʨʦʣʠʪʘ ʠʤʝʝʪ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷ-

ʞʝʥʠʝ 2,1 ï 2,3 ɺ, ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ 

2,5õ2,7 ɺ, ʜʣʷ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 3,8õ4,0 

ɺ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʩʫʧʝʨ-

ʢʦʥʜʝʥʩʘʪʦʨʳ ʩʦʝʜʠʥʷʶʪ ʚ ʙʘʪʘʨʝʠ, ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʧʨʦʚʝʜʷ ʩʝʣʝʢʪʠʚʥʳʡ ʦʪʙʦʨ ʧʦ ʝʤʢʦʩʪʠ. 

ɿʘʧʘʩ ʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʠʟ ʚʳʨʘʞʝʥʠʡ: 

2/2ʉUɽ=  (ɼʞ) 

 

R

U
P

4

2

=  (ɺʪ) 

ʛʜʝ ʉ ï ʝʤʢʦʩʪʴ,ʌ 

U ï ʥʘʧʨʷʞʝʥʠʝ, ɺ 

R ï ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ, ʆʤ 

ɺʥʫʪʨʝʥʥʝʝ ʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʣʦ-

ʚʳʭ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʨʠ +25Áʉ ʠʤʝʝʪ ʚʝʣʠ-

ʯʠʥʫ ʧʦʨʷʜʢʘ 5õ15 ʤʆʤ. 

ʋʜʝʣʴʥʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ  

30 ɺʪʯ/ʢʛ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫ-

ʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ: 

- ʝʤʢʦʩʪʴ, ʌ 

- ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ,ʆʤ 

- ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʨʘʟʨʷʜʘ, ɸ 

- ʚʝʣʠʯʠʥʘ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ɺ 

- ʧʘʨʘʤʝʪʨʳ ʩʘʤʦʨʘʟʨʷʜʘ ʠ ʨʘʟʨʷʜʘ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ (ʨʠʩ.2) ʠʣʠ 

ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʢʦʨʧʫʩʘʭ (ʨʠʩ.3). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ: 1 ï ʢʣʝʤʤʳ; 2- ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ; 3 

ï ʫʧʣʦʪʥʠʪʝʣʴʥʘʷ ʧʨʦʢʣʘʜʢʘ; 4 ï ʘʣʣʶʤʠʥʠʝʚʳʡ ʢʦʨʧʫʩ; 5- ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʣʶʩ; 6 ï ʩʝʧʘʨʘʪʦʨ; 7 ï 

ʫʛʣʝʨʦʜʥʳʡ ʵʣʝʢʪʨʦʜ; 8 ïʢʦʣʣʝʢʪʦʨ; 9 ï ʫʛʦʣʴʥʳʡ ʵʣʝʢʪʨʦʜ; 10 ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʣʶʩ. 

 



26 ζ˽͔͍ͪ·͚ ͔͍͙͙ͤ͊ͫͣ͘·͚ ͤ͊ͯ;ͤ·͚ ͍͔͙ͫͭͤ͟ηІ12-13,2016 

 
 

ʈʠʩʫʥʦʢ 3- ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʢʦʨʧʫʩʝ ʠ ʙʘʪʘʨʝʷ ʠʟ ʜʝʩʷʪʠ ʵʣʝʤʝʥʪʦʚ: 1- 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ; 2 ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ; 3 ï ʩʝʧʘʨʘʪʦʨ.  

 

ʇʦʩʣʝ ʫʢʣʘʜʢʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ 

ʢʦʨʧʫʩʘ, ʠʭ ʧʨʦʧʠʪʳʚʘʶʪ ʞʠʜʢʠʤ ʠʣʠ ʚʷʟʢʠʤ 

(ʛʝʣʴ) ʵʣʝʢʪʨʦʣʠʪʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠʣʠ ʚʦʜʥʦʛʦ 

ʪʠʧʘ, ʢʦʪʦʨʳʡ ʧʨʦʥʠʢʘʝʪ ʚ ʧʦʨʳ ʵʣʝʢʪʨʦʜʦʚ ʠ ʩʣʫ-

ʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʚʦʜʷʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʵʣʝʢʪʨʦʜʘʤʠ ʩʝʧʘʨʘʪʦʨʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʨʳʰʢʠ ʟʘʢʘ-

ʪʳʚʘʶʪʩʷ, ʢʦʨʧʫʩ ʛʝʨʤʝʪʠʟʠʨʫʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʪʦʷʥʠʷ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʩʨʦʢʘ ʩʣʫʞʙʳ. 

ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʤʦʞʥʦ ʥʘʡʪʠ ʩʫʧʝʨʢʦʥʜʝʥ-

ʩʘʪʦʨʳ ʝʤʢʦʩʪʴʶ 150 ʌ ʠ ʥʘʧʨʷʞʝʥʠʝʤ 5 ɺ, ʩʦʧʦ-

ʩʪʦʚʠʤʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʩ ʤʦʥʪʠʨʫʝʤʳʤʠ ʥʘ ʧʝʯʘʪ-

ʥʫʶ ʧʣʘʪʫ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʤʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ, ʠ çʙʦʣʴʰʠʝè ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ 

ʝʤʢʦʩʪʴʶ 650-3000 ʌ ʠ ʥʘʧʨʷʞʝʥʠʝʤ 2,7 ɺ. ɺ ʥʝʜʘ-

ʣʝʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʨʳʥʢʝ ʧʦʷʚʷʪʩʷ ʵʣʝʤʝʥʪʳ ʝʤ-

ʢʦʩʪʴʶ ʜʦ 5000 ʌ. 

ʇʣʦʪʥʦʩʪʴ ʟʘʧʘʩʘʝʤʦʡ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʝʪ 30 

ʢɺʪ/ʯ (ʚʝʣʠʯʠʥʘ, ʙʣʠʟʢʘʷ ʢ ʘʢʢʫʤʫʣʷʪʦʨʘʤ). 

ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʘ: ʩʫʧʝʨʢʦʥʜʝʥ-

ʩʘʪʦʨʳ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʜʣʷ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

ɺ ʧʝʨʚʦʤ ʩʝʛʤʝʥʪʝ ʩʝʛʦʜʥʷ ʪʨʝʙʫʶʪʩʷ ʤʘʣʦʛʘ-

ʙʘʨʠʪʥʳʝ ʘʚʪʦʥʦʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʩ ʚʳʩʦ-

ʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʩʦʟʜʘʥʠʷ ʠʤʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. 

ʅʦ ʥʝʣʴʟʷ ʫʧʫʩʢʘʪʴ ʠʟ ʚʠʜʘ ʪʘʢʠʝ ʚʘʞʥʳʝ ʨʘʟ-

ʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʢʘʢ: 

- ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʥʘʢʘʧʣʠʚʘʶʪ ʵʥʝʨ-

ʛʠʶ, ʠʟʤʝʨʷʝʤʫʶ ʚ ʢʠʣʦʚʘʪʪ-ʯʘʩʘʭ, ʪʦʛʜʘ ʢʘʢ ʩʫ-

ʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʤʦʱʥʦʩʪʴ, ʠʟʤʝ-

ʨʷʝʤʫʶ ʚ ʚʘʪʪʘʭ; 

- ʨʘʙʦʪʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʟʘʚʠʩʠʪ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʪʝʣʴʥʦʧʨʦʪʝʢʘʶʱʠʭ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ; ʦʥʠ ʟʘʨʷʞʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʣʛʦ, ʘ 

ʚʨʝʤʷ ʨʘʟʨʷʜʘ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʪʦʢʘ; 

- ʙʘʪʘʨʝʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʘʯʫ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʪʦʛʜʘ ʢʘʢ ʢʦʥʜʝʥʩʘʪʦʨʳ ʨʘʟʨʷʞʘʶʪʩʷ 

ʙʳʩʪʨʦ ʠ ʠʭ ʥʘʧʨʷʞʝʥʠʝ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ; 

- ʯʠʩʣʦ ʮʠʢʣʦʚ ʟʘʨʷʜ/ʨʘʟʨʷʜ ʙʘʪʘʨʝʡ ʟʘʚʠʩʠʪ ʦʪ 

ʛʣʫʙʠʥʳ ʨʘʟʨʷʜʘ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1500; 

- ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʜʦʧʫʩʢʘʶʪ ʜʦ ʩʦʪʝʥ ʪʳ-

ʩʷʯ ʮʠʢʣʦʚ; 

- ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʙʘʪʘʨʝʡ. 

ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʘʢ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʢʨʘʪ-

ʢʦʚʨʝʤʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘʛʨʫʟʢʠ ʙʦʣʴʰʠʤʠ ʪʦ-

ʢʘʤʠ.ʆʥʠ ʥʘʰʣʠ ʧʨʠʤʝʥʥʠʝ ʪʘʤ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʠʢʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʘ ʪʘʢʞʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. 

ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ: 
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ʈʠʩʫʥʦʢ 4- ʂʦʟʣʦʚʦʡ ʢʨʘʥ ʥʘ ʧʥʝʚʤʦʭʦʜʫ ʥʘ ʪʝʨʤʠʥʘʣʝ. 

 

ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʢʫʧʝ-

ʨʘʮʠʠ ʵʥʝʨʛʠʠ ʧʨʠ ʩʧʫʩʢʝ ʪʷʞʝʣʦʛʦ ʛʨʫʟʘ, ʘ ʪʘʢʞʝ 

ʵʥʝʨʛʠʠ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʢʘʢ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ, 

ʪʘʢ ʠ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ɺʠʣʦʯʥʳʡ ʧʦʛʨʫʟʯʠʢ ʥʘ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ. 

ɿʜʝʩʴ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨ ʨʘʙʦʪʘʝʪ ʚ ʩʭʝʤʝ ʚ ʢʘʯʝ-

ʩʪʚʝ ʙʫʬʝʨʘ (ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʠʢʦʚʫʶ ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ 30 ʢɺʪ). 

ʊʨʦʡʥʘʷ ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ 

50% ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠ-

ʟʝʣʴʥʳʤʠ ʠ ʪʦʧʣʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɸʚʪʦʙʫʩʳ ʥʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘʭ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʦʙʳʢʥʦʚʝʥʥʳʡ ʘʚʪʦʙʫʩ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦ-

ʜʦʤ (ʬʠʨʤʘ Hyundai Motor), ʧʠʪʘʝʤʳʤ ʦʪ ʙʦʨʪʦʚʳʭ 

ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʊʘʢʦʡ ʘʚʪʦʙʫʩ ʟʘʨʷʞʘʝʪʩʷ ʥʘ 

ʢʘʞʜʦʡ ʚʪʦʨʦʡ ʠʣʠ ʢʘʞʜʦʡ ʪʨʝʪʴʝʡ ʦʩʪʘʥʦʚʢʝ, ʧʨʠ-

ʯʝʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʩʪʘʥʦʚʢʠ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 

ʧʦʜʟʘʨʷʜʢʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. 

ʕʪʘ ʬʠʨʤʘ ʪʘʢʞʝ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʵʪʦʪ ʘʚʪʦʙʫʩ 

ʢʘʢ ʵʢʦʥʦʤʠʯʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʪʨʦʣʣʝʡʙʫʩʫ (ʦʪʧʘ-

ʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ) ʠʣʠ ʜʠʟʝʣʴ-

ʥʦʤʫ ʘʚʪʦʙʫʩʫ. 

ɺʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚ ʛʦʨʦʜʩʢʦʤ 

ʪʨʘʤʚʘʡʥʦʤ ʧʘʨʢʝ (ʨʠʩ.5). 

 
 

ʈʠʩʫʥʦʢ 5 - ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʪʨʘʤʚʘʡʥʦʡ ʣʠʥʠʠ ʇʘʨʠʞ T3 ʥʘ ʫʯʘʩʪʢʘʭ 

ʙʝʟ ʥʘʢʣʘʜʥʳʭ ʧʨʦʚʦʜʦʚ ʠ ʨʝʢʫʧʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ 

 

ʅʘʧʨʠʤʝʨ, ʚ ʇʘʨʠʞʝ, ɻʦʥʢʦʥʛʝ, ʄʘʥʛʝʡʤʝ ʩʫ-

ʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʟʘʤʝʥʠʣʠ ʢʦʥʪʘʢʪʥʳʝ ʥʘʚʝʩʥʳʝ 

ʧʨʦʚʦʜʘ. ʇʦʝʟʜ ʤʦʞʝʪ ʧʨʦʡʪʠ ʜʦ 2 ʢʤ ʙʝʟ ʧʨʦʚʦʜʦʚ, 

ʧʦʜʟʘʨʷʜʢʘ ʥʘ ʩʪʘʥʮʠʷʭ ʜʦ 30 ʩ. 

ɺʳʚʦʜʳ: ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʩʠʣʦʚʦʛʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ 

ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʦʙʝʩʧʝʯʠʪ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʥʘ 25õ30%, ʨʝʟʢʦ ʫʤʝʥʴʰʠʪ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʩʦʢʨʘʪʠʪ ʧʨʦʩʪʦʠ, ʧʦʚʳʩʠʪ ʢʘʯʝ-

ʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

 

https://en.wikipedia.org/wiki/File:Paris-tramway.jpg
https://en.wikipedia.org/wiki/%C3%8Ele-de-France_tramway_Line_3
https://en.wikipedia.org/wiki/Overhead_line
https://en.wikipedia.org/wiki/Kinetic_energy_recovery_system
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ʂʦʨʞʠʢ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ɻʫʘʥʜʦʥʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʩʚʘʨʢʠ (ʂʠʪʘʡʩʢʦ-ʫʢʨʘʠʥʩʢʦʛʦ ʠʥ-
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ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɻʫʘʥʜʦʥʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʩʚʘʨʢʠ (ʂʠʪʘʡ-

ʩʢʦ-ʫʢʨʘʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʚʘʨʢʠ ʠʤ. ɽ.ʆ.ʇʘʪʦʥʘ), ɻʫʘʥʯʞʦʫ, ʂʠʪʘʡ 

ɹʘʙʠʯ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʩʚʘʨʢʠ ʠʤ. ɽ.ʆ.ʇʘʪʦʥʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʋʢʨʘ-
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ɻʀɹʈʀɼʅɸʗ ʇʃɸɿʄɽʅʅʆ-ɼʋɻʆɺɸʗ ʉɺɸʈʂɸ ʊʆʅʂʆʉʊɽʅʅʓʍ ʇɸʅɽʃɽʁ ʀɿ 
ɸʃʖʄʀʅʀɽɺʆɻʆ ʉʇʃɸɺɸ 

THE HYBRID PLASMA -ARC WELDING OF THIN -WALLED PANELS MADE OF ALUMINUM 

ALLOY  

 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʜʣʷ ʩʚʘʨʢʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʫʜʦʚʳʭ ʧʘʥʝʣʝʡ ʠʟ ʘʣʶʤʠʥʠʡ-ʤʘʛʥʠ-

ʝʚʳʭ ʩʧʣʘʚʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʚʘʨʦʯʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʫʜʦʚʳʭ ʧʘʥʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʦʡ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ ʥʘ 30% ʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ, ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʝ, ʩʞʘʪʘʷ ʜʫʛʘ, ʜʫʛʘ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ, 

ʛʠʙʨʠʜʥʘʷ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ, ʵʣʝʢʪʨʦʜʥʳʝ ʧʨʦʚʦʣʦʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. 

Summary: The article is devoted to the development of hybrid technology of plasma-arc welding using a 

consumable electrode arc welding of thin-walled ship panels of aluminum-magnesium alloys. It is shown that the 

developed welding process allows to increase productivity of manufacturing marine panels compared to the cur-

rently used pulsed arc welding with consumable electrode by increasing the welding speed by 30% and eliminate 

the need for carrying out cutting edge. 

Keywords: aluminum alloys, shipbuilding, plasma arc, arc melting electrode, hybrid plasma-arc welding, the 

electrode wire, technological experiments. 

 

ʉʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʷ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ. ʀʟ ʥʠʭ ʠʟʛʦ-

ʪʦʚʣʷʶʪ ʢʦʨʧʫʩʘ ʩʫʜʦʚ, ʧʘʣʫʙʥʳʝ ʥʘʜʩʪʨʦʡʢʠ, ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʫʜʦ-

ʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1]. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, 

ʧʦʣʫʯʘʝʤʦʝ ʧʨʠ ʵʪʦʤ, ï ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʩʫʜʦʚ ʜʦ 

50...60% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʣʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ ʛʨʫʟʦ-

ʧʦʜʲʝʤʥʦʩʪʴ ʩʫʜʥʘ ʠʣʠ ʫʣʫʯʰʠʪʴ ʝʛʦ ʪʘʢʪʠʢʦ-ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ 

ʠ ʪ.ʜ.). 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʠ ʘʣʶʤʠ-

ʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʨʝʯ-

ʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ ʥʘʭʦʜʷʪ ʤʘʛʥʘʣʠʝʚʳʝ 

ʩʧʣʘʚʳ 1530 (ɸʄʛ3), 1550 (ɸʄʛ5), 1560 (ɸʄʛ6) ʠ 

1561 (ɸʄʛ61). ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʢʦʨʦʩʪʥʳʭ ʩʫʜʦʚ 

ʠ ʢʦʨʘʙʣʝʡ ʦʙʰʠʚʢʫ ʚʳʧʦʣʥʷʶʪ ʠʟ ʩʧʣʘʚʘ 1561. 

ʂʦʨʧʫʩ ʩʫʜʥʘ ʧʦʚʳʰʝʥʥʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠʟʛʦ-

ʪʦʚʣʷʶʪ ʠʟ ʩʪʘʣʠ, ʪʦʛʜʘ ʢʘʢ ʥʘʜʩʪʨʦʡʢʠ ʠ ʜʨʫʛʦʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ 

ʩʧʣʘʚʦʚ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʟ ʘʣʶʤʠʥʠʡ-ʤʘʛʥʠʝʚʳʭ 

ʩʧʣʘʚʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚʩʝ ʢʦʨʧʫʩʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 
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ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʢʘʪʝʨʦʚ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʩʫʜʦʩʪʨʦʝʥʠʠ ʉʐɸ ʥʘʭʦʜʷʪ ʩʚʘʨʠʚʘʝʤʳʝ ʩʧʣʘʚʳ 

ʩʝʨʠʡ 5ʭʭʭ ʠ 6ʭʭʭ. ʊʘʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʚʳʩʦʢʘʷ 

ʧʨʦʯʥʦʩʪʴ (ʜʦ 500 ʄʇʘ), ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʫʬʘʙʨʠ-

ʢʘʪʳ ʠʟ ʩʧʣʘʚʦʚ ʩʝʨʠʡ 2xxx ʠ 7ʭʭʭ. 

ɸʣʶʤʠʥʠʝʚʳʝ ʜʝʬʦʨʤʠʨʫʝʤʳʝ ʩʧʣʘʚʳ ʥʘ ʦʩ-

ʥʦʚʝ ʩʠʩʪʝʤʳ Al-Mg ʷʚʣʷʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠ ʥʝʫʧʨʦ-

ʯʥʷʝʤʳʤʠ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʧʣʘʚʳ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʩ ʯʘʩʪʠʮʘʤʠ 

ʚʪʦʨʦʡ ʬʘʟʳ Al3Mg2. ʂʨʦʤʝ ʪʦʛʦ ʚ ʩʧʣʘʚʘʭ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʬʘʟʳ, ʩʦʜʝʨʞʘʱʠʝ ʤʘʨʛʘʥʝʮ, ʠ ʬʘʟʘ 

Mg2Si [2]. 

ʄʘʛʥʘʣʠʠ ʩʦʜʝʨʞʘʪ ʜʦʙʘʚʢʠ ʤʘʨʛʘʥʮʘ ʠ ʠʥʦ-

ʛʜʘ ï ʪʠʪʘʥʘ. ʄʘʨʛʘʥʝʮ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʩ ʵʪʦʡ ʮʝ-

ʣʴʶ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,2-0,8%; ʪʠʪʘʥ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʣʠʪʦʡ ʟʝʨʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚ ʩʣʠʪʢʘʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ, ʚ ʩʚʘʨ-

ʥʳʭ ʰʚʘʭ, ʫʤʝʥʴʰʘʷ ʪʝʤ ʩʘʤʳʤ ʩʢʣʦʥʥʦʩʪʴ ʩʧʣʘ-

ʚʦʚ ʢ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʤ ʪʨʝʱʠʥʘʤ ʧʨʠ ʣʠʪʴʝ ʠ 

ʘʨʛʦʥʦʜʫʛʦʚʦʡ ʩʚʘʨʢʝ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʧʣʘʚʝ 

ʙʦʣʝʝ 5% ʤʘʛʥʠʷ ʚ ʩʦʩʪʘʚ ʩʧʣʘʚʦʚ ʚʚʦʜʷʪ ʜʦʙʘʚʢʫ 

ʙʝʨʠʣʣʠʷ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ï ʧʨʝʜʦʭʨʘʥʠʪʴ 

ʘʣʶʤʠʥʠʝʚʳʡ ʨʘʩʧʣʘʚ ʦʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʚʦ ʚʨʝʤʷ ʧʣʘʚʢʠ ʠ ʣʠʪʴʷ, ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʧʦʣʫʬʘ-

ʙʨʠʢʘʪʦʚ, ʧʨʠ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʝ ʜʘʚʣʝʥʠʝʤ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ ʜʝʬʦʨʤʠʨʦʚʘʥ-

ʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠʟ ʘʣʶʤʠʥʠʝʚʦ-ʤʘʛʥʠʝʚʳʭ 

ʩʧʣʘʚʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʪʘʥʳʝ ï ʧʣʠʪʳ, ʣʠʩʪʳ, 

ʣʝʥʪʳ, ʘ ʪʘʢʞʝ ʧʨʝʩʩʦʚʘʥʥʳʝ ʧʘʥʝʣʠ, ʧʨʦʬʠʣʠ, 

ʧʨʫʪʢʠ, ʪʨʫʙʳ ʠ ʢʦʚʘʥʳʝ ï ʧʦʢʦʚʢʠ, ʰʪʘʤʧʦʚʢʠ. 

ʇʦʣʫʬʘʙʨʠʢʘʪʳ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʪʝʨʤʠʯʝʩʢʠ ʥʝʦʙ-

ʨʘʙʦʪʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʩʣʝ ʦʪʞʠʛʘ, ʘ ʥʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʭʦʣʦʜʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʜʘʚʣʝʥʠʝʤ (ʚ ʥʘʛʘʨʪʦʚʘʥʥʦʤ ʩʦʩʪʦ-

ʷʥʠʠ). ʅʘʛʘʨʪʦʚʢʘ ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʥʦ ʩʥʠʞʘʝʪ 

ʧʣʘʩʪʠʯʥʦʩʪʴ. ʇʦʩʣʝʜʫʶʱʘʷ ʩʚʘʨʢʘ ʫʩʪʨʘʥʷʝʪ ʥʘʛʘ-

ʨʪʦʚʢʫ ʚ ʟʦʥʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʩʚʘʨʥʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ, ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʫʢʘʟʘʥʥʦʡ 

ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʚʦʡʩʪʚʘʤ ʚ ʦʪʦʞʞʝʥʥʦʤ ʩʦʩ-

ʪʦʷʥʠʠ. 

ɼʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠʟ ʩʧʣʘʚʦʚ 

ʩʠʩʪʝʤʳ Al-Mg ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʨʝʢ-

ʨʠʩʪʘʣʣʠʟʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʨʦʤʝ ʧʨʝʩʩʦʚʘʥʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʩʧʣʘʚʘ 1560 ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘ-

ʨʛʘʥʮʘ ʙʣʠʞʝ ʢ ʚʝʨʭʥʝʤʫ ʧʨʝʜʝʣʫ ʠ ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʦʚ ʠʟ ʩʧʣʘʚʘ 1561, ʠʤʝʶʱʝʛʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʣʝʛʠʨʦʚʘʥʥʦʛʦ 

ʮʠʨʢʦʥʠʝʤ. 

ʇʦʣʫʬʘʙʨʠʢʘʪʳ ʠʟ ʩʧʣʘʚʦʚ Al-Mg ʧʦʜʚʝʨ-

ʛʘʶʪʩʷ ʪʦʣʴʢʦ ʦʪʞʠʛʫ ʜʣʷ ʩʥʷʪʠʷ ʥʘʛʘʨʪʦʚʢʠ ʠ ʧʝ-

ʨʝʚʦʜʘ ʠʭ ʚ ʤʷʛʢʦʝ ʦʪʦʞʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʪʞʠʛ ʢʘʢ ʭʦʣʦʜʥʦʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ 

ʛʦʨʷʯʝʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʤʘʛʥʠʷ ʙʦʣʝʝ 5% ʧʦʚʳʰʘʝʪ ʠʭ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ ʨʘʩʩʣʘʠʚʘʶʱʝʡ ʢʦʨʨʦʟʠʠ ʠ ʢʦʨʨʦʟʠʠ ʧʦʜ ʥʘ-

ʧʨʷʞʝʥʠʝʤ. ʉʧʣʘʚʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʘʛʥʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʦʪʠʚ 

ʣʶʙʳʭ ʚʠʜʦʚ ʢʦʨʨʦʟʠʠ ʢʘʢ ʚ ʦʪʦʞʞʝʥʥʦʤ, ʪʘʢ ʠ ʚ 

ʥʘʛʘʨʪʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʆʪʞʠʛ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʠʟʜʝʣʠʡ ʠʟ ʤʘʛʥʘ-

ʣʠʝʚ ʧʨʦʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 310-335ʦʉ ʚ ʪʝʯʝ-

ʥʠʝ 1-2 ʯ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʥʘ ʚʦʟʜʫʭʝ. 

ɼʣʷ ʩʧʣʘʚʦʚ ɸʄʛ5, ɸʄʛ6, ɸʄʛ61, 01570 ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʧʦʩʣʝ ʦʪʞʠʛʘ ʜʝʣʘʶʪ ʚʳʜʝʨʞʢʫ ʧʨʠ 

250-260Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ, ʟʘʪʝʤ ʠʭ ʦʭʣʘʞʜʘʶʪ ʩ ʥʝ-

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦ-

ʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʫʧʝʥʯʘʪʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʚʝʜʫʪ 

ʦʭʣʘʞʜʝʥʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 30Áʉ/ʯ. 

ʉʧʣʘʚʳ ʩʠʩʪʝʤʳ Al-Mg ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ 

ʩʚʘʨʠʚʘʝʤʦʩʪʴʶ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʤʘʛ-

ʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʩʚʘʨʢʝ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʣʘʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʨʦʜʘ, ʩ ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʤʘʛ-

ʥʠʷ ʧʦʨʠʩʪʦʩʪʴ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ. 

ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʵʪʠʭ ʩʧʣʘʚʦʚ, ʧʦʣʫʯʝʥʥʳʝ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʜʫʛʦʚʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʚʘʨʢʠ, 

ʦʩʣʘʙʣʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʯʥʦʩʪʠ, ʧʣʘʩ-

ʪʠʯʥʦʩʪʠ ʠ ʩʪʦʡʢʦʩʪʠ ʧʨʦʪʠʚ ʢʦʨʨʦʟʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʠ ʠʟʛʦʪʦʚ-

ʣʝʥʠʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʜʦʩʪʫʧʥʫʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʚʘʨʦʯʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʬ-

ʬʝʢʪ ʫʭʫʜʰʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʧʣʘʚʦʚ ʩʠʩ-

ʪʝʤʳ Al-Mg.  

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʦ ʩʦ-

ʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʫ-

ʜʦʚʳʭ ʧʘʥʝʣʝʡ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ 

Al-Mg ʥʘ ʦʩʥʦʚʝ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʠ ʩ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʩ ʦʩʝʚʦʡ ʧʦʜʘʯʝʡ 

ʧʨʦʚʦʣʦʢʠ. 

ʉʫʪʴ ʧʨʦʮʝʩʩʘ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʠ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʜʫʛʘ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʛʦʨʠʪ ʚʥʫʪʨʠ ʩʞʘ-

ʪʦʡ ʜʫʛʠ ʥʝʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ (ʨʠʩ.1). ʊʘʢʦʝ 

ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʜʚʫʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʫʛ ʚ ʦʜʥʫ 

ʩʚʘʨʦʯʥʫʶ ʚʘʥʥʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟ-

ʙʨʳʟʛʠʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ, ʫʤʝʥʴ-

ʰʝʥʠʶ ʰʠʨʠʥʳ ʰʚʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʚʝʩʘ ʩʚʘʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʚʘ ʧʨʠ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦ-

ʚʦʡ ʩʚʘʨʢʝ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ. 
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ʘ)  ʙ)  

ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ (ʘ) ʠ ʬʦʪʦʛʨʘʬʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʞʘʪʦʡ ʜʫʛʠ ʠ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢ-

ʪʨʦʜʘ (ʙ) ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ. 

 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʘʣʶʤʠʥʠʡ-ʤʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʤʘʨʦʢ 5083 ʠ 

1561 ʩ ʧʨʦʯʥʦʩʪʴʶ ʜʦ 370 ʄʇʘ. ɼʣʷ ʩʚʘʨʢʠ ʩʧʣʘʚʘ 

5083 ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠʩʘʜʦʯʥʳʝ (ʵʣʝʢʪʨʦʜ-

ʥʳʝ) ʧʨʦʚʦʣʦʢʠ ʠʟ ʩʧʣʘʚʦʚ ʤʘʨʢʠ 5183 ʠ 5356. ɼʣʷ 

ʩʚʘʨʢʠ ʩʧʣʘʚʦʚ 1560 ʠ 1561 ʧʨʠʤʝʥʷʶʪ ʧʨʦʚʦʣʦʢʫ 

ʉʚ-ɸʄʛ61 ʠʣʠ ʝʝ ʝʚʨʦʧʝʡʩʢʠʡ ʘʥʘʣʦʛ Ok. Autrod 

18.22 (ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʠʨʤʳ ñESABò), ʘ ʪʘʢʞʝ ʧʨʦ-

ʚʦʣʦʢʫ ʉʚ-01577. ʍʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʫʢʘʟʘʥʥʳʭ 

ʩʧʣʘʚʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 ʠ 2.  

 

ʊʘʙʣʠʮʘ 1. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʚʘʨʠʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ (ŭ=5 ʠ 8 ʤʤ). 

ʉʧʣʘʚ ʅʦʨʤ. 

ʜʦʢʫʤʝʥʪ 

Mg Mn Cu Fe Si Cr  Zn Ti  Zr  Be 

5083 EN 573-3 4,0-

4,9 

0,4-

1,0 
0,1 0,4 0,4 

0,05-

0,25 
0,25 

0,10-

0,15 
- 0,005 

1561 

(ɸʄʛ61) 

ʆʉʊ  

1 92014-90 

5,5-

6,5 

0,7-

1,1 
0,1 0,4 0,4 - 0,2 - 

0,02-

0,12 

0,0001-

0,003 

 

ʊʘʙʣʠʮʘ 2. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ (Ï1,2 ʠ 1,6 ʤʤ). 

ʄʘʨʢʘ Mg Mn Cu Fe Si Cr  Zn Ti  Zr  Be 

ER5183 4,3-5,2 0,5-1,0 0,1 0,4 0,4 
0,05-

0,25 
0,25 

0,02-

0,15 
- 0,0003 

ER5356 4,5-5,5 0,08-0,2 0,1 0,4 0,4 
0,05-

0,25 
0,1 

0,06-

0,20 
- 0,0005 

ʉʚ-ɸʄʛ61 5,8-6,8 0,5-0,8 0,1 0,4 0,25 - 0,2 
0,02-

0,10 
- 

0,0002-

0,005 

Ok. Autrod  

18.22 
5,5-6,2 0,8-0,9 0,05 0,2 0,4 - 0,2 

0,02-

0,20 

0,02-

0,10 
0,005 

ʉʚ-01577 5,5-6,5 0,5-0,8 0,1 0,1 0,1 
0,1-

0,2 
0,1 

0,02-

0,20 

0,15-

0,25 
0,005 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʧʦ ʧʦʜʙʦʨʫ ʨʝʞʠʤʦʚ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫ-

ʛʦʚʦʡ ʩʚʘʨʢʠ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣ.1 ʩʧʣʘʚʦʚ ʠʟʛʦ-

ʪʘʚʣʠʚʘʣʠ ʦʙʨʘʟʮʳ ʨʘʟʤʝʨʦʤ 400Ĭ200 ʤʤ. 

ʆʪʨʘʙʘʪʳʚʘʣʠ ʨʝʞʠʤʳ ʩʚʘʨʢʠ ʩʪʳʢʦʚʳʭ ʩʦʝʜʠʥʝ-

ʥʠʷ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 5 ʠ 8 ʤʤ. ʃʠʩʪʳ ʪʦʣʱʠʥʦʡ 5 

ʤʤ ʩʚʘʨʠʚʘʣʠ ʙʝʟ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʧʳʪʳ ʧʦ ʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʝ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 8 

ʤʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʝʟ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʩʚʘʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʦ ʙʳ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 14806-80 ʧʦ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʤ ʨʘʟʤʝʨʘʤ ʰʚʘ. ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ 

ʚʳʩʦʪʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʚʘʣʠʢʘ ʰʚʘ ʠ ʰʠʨʠʥʳ ʰʚʘ, 

ʠʟʙʳʪʦʢ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʙʳʣʦ ʨʝʰʝʥʦ ʢʦʤ-

ʧʝʥʩʠʨʦʚʘʪʴ ʟʘ ʩʯʝʪ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ. ʊʘʢ, ʧʨʠ ʠʤ-

ʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ 

ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 8 ʤʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ Y-

ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ ʢʨʦʤʦʢ ʩ ʧʨʠʪʫʧʣʝʥʠʝʤ 2 ʤʤ ʠ 

ʫʛʣʦʤ ʨʘʩʢʨʳʪʠʷ ʢʨʦʤʦʢ ʚ 60 ʛʨʘʜʫʩʦʚ. ɻʠʙʨʠʜʥʫʶ 

ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʫʶ ʩʚʘʨʢʫ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦ-

ʜʦʤ ʚʳʧʦʣʥʷʣʠ ʙʝʟ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ. ʇʝʨʝʜ ʩʚʘʨ-

ʢʦʡ ʘʣʶʤʠʥʠʝʚʳʝ ʧʣʘʩʪʠʥʳ ʦʯʠʱʘʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʧʦʜ-

ʚʝʨʛʘʣʠ ʭʠʤʠʯʝʩʢʦʤʫ ʪʨʘʚʣʝʥʠʶ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝ-
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ʥʠʷ ʪʦʣʱʠʥʳ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠ-

ʩʪʦʚ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʩʚʘʨʢʦʡ ʤʝʭʘʥʠʯʝ-

ʩʢʠʤ ʧʫʪʝʤ ʫʜʘʣʷʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʩ ʚʝʨʭʥʝʡ 

ʠ ʥʠʞʥʝʡ ʩʪʦʨʦʥ, ʘ ʪʘʢʞʝ ʩ ʪʦʨʮʦʚ ʩʦʝʜʠʥʷʝʤʳʭ ʜʝ-

ʪʘʣʝʡ ʦʙʨʘʟʮʦʚ ʥʘ ʰʠʨʠʥʫ ʥʝ ʤʝʥʝʝ 20 ʤʤ ʦʪ ʦʩʠ 

ʰʚʘ ʠ ʛʣʫʙʠʥʫ 0,05-0,10 ʤʤ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʜʦ-

ʧʫʩʢʘ ʧʦʣʫʯʘʝʤʳʭ ʩʚʘʨʥʳʭ ʰʚʦʚ ʷʚʣʷʣʦʩʴ ʦʪʩʫʪ-

ʩʪʚʠʝ ʥʝʜʦʧʫʩʪʠʤʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʥʝʰʥʝʛʦ ʦʩʤʦʪʨʘ ʠ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝ-

ʨʝʥʠʡ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ ʄʦʨʩʢʦʛʦ ʈʝʛʠʩʪʨʘ ʩʫ-

ʜʦʭʦʜʩʪʚʘ [3], ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ 14806-80 

ʜʣʷ ʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢ-

ʪʨʦʜʦʤ [4].  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠ-

ʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʀʕʉ ʠʤ. ɽ.ʆ. ʇʘ-

ʪʦʥʘ [5]. ɺ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʭʦʜʠʣʠ (ʨʠʩ.2): 

ʠʥʚʝʨʪʦʨʥʳʡ ʩʚʘʨʦʯʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʜʣʷ 

ʘʨʛʦʥʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʥʝʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦ-

ʜʦʤ TIG AC-DC EVO 450/T Robot, ʧʣʘʟʤʝʥʥʳʡ 

ʤʦʜʫʣʴ FPM, EVO Speed Star 520 TS Robot, ʙʣʦʢʠ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʧʣʘʟʤʦʪʨʦʥ ʜʣʷ ʤʘ-

ʰʠʥʥʦʡ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ 

ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ çPlasma-MIGè ʩ ʦʩʝʚʦʡ 

ʧʦʜʘʯʝʡ ʧʨʦʚʦʣʦʢʠ, ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʳʡ ʣʘʙʦʨʘ-

ʪʦʨʥʳʡ ʤʘʥʠʧʫʣʷʪʦʨ ʥʘ ʙʘʟʝ ʩʚʘʨʦʯʥʦʡ ʢʦʣʦʥʥʳ 

ʠ ʚʨʘʱʘʪʝʣʷ, ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩ-

ʩʦʤ ʛʠʙʨʠʜʥʦʡ ʩʚʘʨʢʠ çPlasma-MIGè, ʚʢʣʶʯʘʷ 

ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʝʜʠʥʠʮʘʤʠ ʩʚʘʨʦʯʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʩʚʘʨʦʯʥʳʤ ʩʪʦʣʦʤ-ʤʘʥʠʧʫʣʷʪʦʨʦʤ. ɿʘ-

ʢʨʝʧʣʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʝʨʝʜ ʩʚʘʨʢʦʡ ʠ ʚʳʧʦʣʥʷ-

ʣʦʩʴ ʚ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʤ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʢʦʨʦʩʪʥʦʡ 

ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ.3. 

 

 
ʈʠʩ. 2. ʂʦʤʧʣʝʢʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ. 
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ʊʘʙʣʠʮʘ 3. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-

ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ çPlasma-MIGè. 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

 

ɺʝʣʠʯʠʥʘ 

1 
ʅʘʧʨʷʞʝʥʠʝ ʪʨʝʭʬʘʟʥʦʡ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʯʘʩʪʦʪʦʡ 

50 ɻʮ, ɺ 

400 (Ñ15%) 

 

2 ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʜʫʛʝ, ɺ 0 ï 50 

3 
ʈʘʙʦʯʠʡ ʪʦʢ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʚ ʛʠʙʨʠʜʥʦʤ ʧʨʦʮʝʩʩʝ 

çPlasma-MIG, MAGè, ɸ 
50 ï 250 

4 ɿʘʱʠʪʥʳʡ ʛʘʟ Ar; Ar + He;  
5 ʇʣʘʟʤʦʦʙʨʘʟʫʶʱʠʡ ʛʘʟ ʚ ʛʠʙʨʠʜʥʦʤ ʩʚʘʨʦʯʥʦʤ ʧʣʘʟʤʦʪʨʦʥʝ  Ar 

7 ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʧʣʘʟʤʝʥʥʦʡ ʩʚʘʨʢʠ, ɺ 15 ï 34 

8 ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʩʚʘʨʢʠ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ 20 ï 34 

9 ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʠʭ ʛʘʟʦʚ ʥʘ ʚʭʦʜʝ ʚ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, ʄʇʘ 0,2 ï 0,4 

10 

ʈʘʩʭʦʜʳ ʛʘʟʦʚ:  

- ʟʘʱʠʪʥʦʛʦ, ʣ/ʤʠʥ 10 ï 40 

- ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ, ʣ/ʤʠʥ 0,2 ï 4,0 

11 ɼʠʘʤʝʪʨʳ ʧʨʠʩʘʜʦʯʥʦʡ ʠ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢ, ʤʤ 1,2; 1,6 

12 ʄʝʪʦʜ ʢʦʥʪʨʦʣʷ  ʂʦʥʪʨʦʣʝʨ 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʪʨʘʙʦʪʢʫ ʨʝʞʠʤʦʚ ʩʚʘʨʢʠ 

ʚʳʧʦʣʥʷʣʠ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʚ 

ʤʠʨʝ ʩʧʣʘʚʝ 5083. ɸʣʶʤʠʥʠʝʚʳʡ ʩʧʣʘʚ 1561 

(ɸʄʛ61) ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʩʧʣʘʚ 5083. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʘʨʢʦʡ ʩʧʣʘʚʘ 5083 ʪʦʢʠ ʩʚʘʨʢʠ 

ʩʧʣʘʚʘ 1561 ʙʳʣʠ ʫʤʝʥʴʰʝʥʳ ʥʘ 10-15 ɸ.  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʰʚʦʚ ʧʨʠ 

ʩʚʘʨʢʝ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 5,0 ʤʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʬʦʨʤʠʨʫʶʱʠʝ ʢʘʥʘʚʢʠ ʰʠʨʠʥʦʡ 6,0 ʤʤ ʠ ʛʣʫʙʠʥʦʡ 

2,5 ʤʤ, ʘ ʜʣʷ ʩʚʘʨʢʠ ʣʠʩʪʦʚ 8,0 ʤʤ ï ʢʘʥʘʚʢʠ ʰʠʨʠ-

ʥʦʡ 8,0 ʤʤ ʠ ʛʣʫʙʠʥʦʡ 3,0 ʤʤ. ʊʘʢʠʝ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʨʘʟʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʛʘʨʘʥʪʠʨʦʚʘʥʦ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʢʦʨʥʝʚʫʶ ʯʘʩʪʴ ʰʚʦʚ ʜʘʞʝ ʧʨʠ ʩʤʝʱʝʥʠʠ ʜʫʛʠ 

ʥʘ 1,5-2 ʤʤ ʦʪ ʦʩʠ ʩʪʳʢʘ. ɼʦʩʪʘʪʦʯʥʘʷ ʛʣʫʙʠʥʘ ʢʘ-

ʥʘʚʦʢ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʦʪʨʘʞʝʥʠʷ ʜʫʛʠ ʦʪ 

ʜʥʘ ʢʘʥʘʚʢʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʝʬʝʢʪʦʚ ʚ ʢʦʨʥʝʚʦʡ 

ʯʘʩʪʠ ʰʚʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʤʦʱʥʦʩʪʴʶ ʩʞʘʪʦʡ ʜʫʛʠ ʥʝʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ 

ʠ ʜʫʛʦʡ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʚʳʧʦʣʥʷʣʠ 

ʥʘʧʣʘʚʢʠ ʥʘ ʣʠʩʪ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ 5083 ʪʦʣ-

ʱʠʥʦʡ 8,0 ʤʤ. ʈʝʞʠʤ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦ-

ʚʦʡ ʩʚʘʨʢʠ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʚʳʙʠʨʘʣʠ ʠʩ-

ʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʥʝʧʦʣʥʦʛʦ ʧʨʦʧʣʘʚʣʝʥʠʷ ʣʠʩʪʘ. ɺʦ 

ʚʩʝʭ ʦʧʳʪʘʭ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʠʤ 

ʩʦʧʣʦʤ ʠ ʦʙʨʘʟʮʦʤ ʩʦʩʪʘʚʣʷʣʘ 6,0 ʤʤ. ʕʪʦ ʨʘʩʩʪʦʷ-

ʥʠʝ ʚʳʙʨʘʥʦ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʣʝʪʘ ʵʣʝʢ-

ʪʨʦʜʘ (ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʢʦʧʦʜʚʦʜʷʱʝʛʦ ʥʘʢʦʥʝʯ-

ʥʠʢʘ ʜʣʷ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ) ʚ ʜʠʘʧʘʟʦʥʝ 

16é18 ʤʤ. ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʘʙʨʳʟ-

ʛʠʚʘʥʠʝ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʠ ʟʘʱʠʪʥʦʛʦ ʩʦʧʝʣ ʛʠ-

ʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʛʦʨʝʣʢʠ.  

ʉʚʘʨʢʫ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,6 ʤ/ʤʠʥ 

ʥʘ ʨʝʞʠʤʘʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ.4. ɹʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʛʦʨʝʥʠʝ ʜʚʫʭ ʜʫʛ (ʩʞʘʪʦʡ 

ʧʣʘʟʤʝʥʥʦʡ ʠ ʦʙʳʯʥʦʡ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ) ʚ 

ʦʜʥʫ ʩʚʘʨʦʯʥʫʶ ʚʘʥʥʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʦʢʘ ʩʞʘʪʦʡ ʜʫʛʠ ʦʪ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ɼʣʷ ʪʦʢʘ ʜʫʛʠ 

ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʥʘ 30é40 ɸ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʛʠ-

ʙʨʠʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʚʘʨʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ 

ʦʙʦʠʤʠ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ.  

 

ʊʘʙʣʠʮʘ 4. ʈʝʞʠʤʳ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʥʘʧʣʘʚʦʯʥʳʤʠ ʰʚʘʤʠ ʦʙʨʘʟʮʦʚ ʠʟ ʩʧʣʘʚʘ 5083 

(ŭ=8 ʤʤ) ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ER5356 (Ï1,2 ʤʤ). 
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ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʜʥʦʡ 

ʧʨʦʚʦʣʦʢʠ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʘʢ ʨʘʟʤʝʨʦʚ 

ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʚʘʣʠʢʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʥʘʧʣʘʚʣʷʝʤʦʛʦ ʤʝʪʘʣʣʘ), ʪʘʢ ʠ 

ʛʣʫʙʠʥʳ ʧʨʦʧʣʘʚʣʝʥʠʷ (ʨʠʩ.3). ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʩʞʘʪʦʡ ʜʫʛʠ (ʥʘʧʨʷʞʝ-

ʥʠʝ ʚʦʟʨʘʩʪʘʝʪ ʩ 23,7 ɺ ʜʦ 25,4 ɺ), ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ 

(ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʜʦ 12,5 

ʤ/ʤʠʥ ʰʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʪʨʝʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʦʢʨʫʛʣʦʡ ʬʦʨʤʦʡ ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ 

10 ʤ/ʤʠʥ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟ-

ʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʠʩʪʦʯ-

ʥʠʢʘ ʧʠʪʘʥʠʷ ʜʣʷ ʧʣʘʟʤʝʥʥʦʡ ʩʚʘʨʢʠ ʚʳʟʳʚʘʝʪ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʦʨʝʥʠʷ ʜʫʛʠ. ʇʨʠ ʵʪʦʤ ʠʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ ʧʳʪʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʟʘʨʘ-

ʥʝʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʟʘʚʦʜʩʢʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʥʘʯʝʥʠʷʤ ʩʚʘʨʦʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, 

ʩʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʪʦʢʘ ʠ ʪʠʧʘ ʩʚʘʨʠ-

ʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʛʦʨʝʥʠʷ ʜʫʛʠ ʧʦʥʘʜʦʙʠʣʦʩʴ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʨʘ-

ʙʦʪʳ ʚ ʨʫʯʥʳʭ ʥʘʩʪʨʦʡʢʘʭ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ 

ʥʘʙʣʶʜʘʣʘʩʴ ʩ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʩʚʘʨʢʠ ʧʣʘ-

ʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʪʘʢ ʞʝ ʧʝʨʝʰʣʠ ʚ 

ʨʝʞʠʤ ʨʫʯʥʳʭ ʥʘʩʪʨʦʝʢ. 

 

ʘ)  ʙ)  

ʈʠʩ. 3. ʇʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʥʘʧʣʘʚʦʯʥʳʭ ʰʚʦʚ ʥʘ ʩʧʣʘʚʝ 5083 (ŭ=8 ʤʤ), ʧʦʣʫʯʝʥʥʳʝ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟ-

ʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʩʞʘʪʦʡ ʜʫʛʠ 100 ɸ ʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʦʜʘʯʠ ʵʣʝʢ-

ʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ: 

ʘ) ï 10 ʤ/ʤʠʥ; ʙ) ï 12,5 ʤ/ʤʠʥ. 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʘ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʠ, ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʩʧʦʩʦʙʘ ʚʳʙʨʘʣʠ ʠʤ-

ʧʫʣʴʩʥʦ-ʜʫʛʦʚʫʶ ʩʚʘʨʢʫ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ 

ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. ɼʚʫʤʷ 

ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚʳʧʦʣʥʷʣʠ ʩʚʘʨʢʫ ʩ 

ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ 36 ʤ/ʯ. ɼʣʷ ʦʙʝʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʜʘʣʷʶʱʫʶʩʷ ʧʦʜʢʣʘʜʢʫ ʠʟ ʥʝ-

ʤʘʛʥʠʪʥʦʡ ʘʫʩʪʝʥʠʪʥʦʡ ʩʪʘʣʠ ʩ ʨʘʟʤʝʨʘʤʠ 6,0Ĭ2,5 

ʤʤ. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʰʚʦʚ, ʧʦ-

ʣʫʯʝʥʥʳʭ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ, 

ʩʚʦʙʦʜʥʘ ʦʪ ʥʘʣʝʪʘ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʤʘʛʥʠʷ ʠ 

ʘʣʶʤʠʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʞʘʪʠʝ ʜʫʛʠ ʧʣʘʚʷʱʝ-

ʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʩʞʘʪʦʡ ʜʫʛʦʡ ʥʝʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢ-

ʪʨʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʙʨʳʟʛʠʚʘʥʠʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʘʨʢʦʡ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʠ 

ʫʣʫʯʰʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʚʦʚ (ʨʠʩ.4).  

 

ʘ)  ʙ)

 
ʈʠʩ. 4. ʇʦʚʝʨʭʥʦʩʪʴ ʩʚʘʨʥʳʭ ʰʚʦʚ ʥʘ ʩʧʣʘʚʝ 1561 (ŭ=5,0 ʤʤ), ʚʳʧʦʣʥʝʥʥʳʭ: ʘ) ïʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨ-

ʢʦʡ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ; ʙ) ï ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ. 
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ʘ)  ʙ)  

ʈʠʩ. 5. ʇʦʧʝʨʝʯʥʳʝ ʰʣʠʬʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʣʠʩʪʦʚ ʩʧʣʘʚʘ 1561 (ŭ=5,0 ʤʤ), ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʩʢʦʨʦ-

ʩʪʠ 0,6 ʤ/ʤʠʥ: ʘ) ï ʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ; ʙ) ï ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦ-

ʚʦʡ ʩʚʘʨʢʦʡ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʠʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʨʝʞʠʤʳ ʧʣʘʟ-

ʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʜ-

ʥʳʭ ʧʨʦʚʦʣʦʢ ʜʠʘʤʝʪʨʦʤ 1,2 ʤʤ ʠ 1,6 ʤʤ (ʪʘʙʣ.5 ʠ 

6). ʂʨʦʤʝ ʵʪʠʭ ʨʝʞʠʤʦʚ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʜʨʫʛʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʩʚʘʨʥʦʝ ʩʦ-

ʝʜʠʥʝʥʠʝ ʩʧʣʘʚʘ 1561 (ŭ=5,0 ʤʤ) ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ 

ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ 1,0 ʤ/ʤʠʥ ʧʨʠ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʠ ʧʦ-

ʜʘʯʠ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ (7,5 ʤ/ʤʠʥ), ʯʪʦ ʠ ʧʨʠ 

ʩʚʘʨʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,6 ʤ/ʤʠʥ (ʪʘʙʣ.5). ʇʨʦʧʣʘʚʣʝ-

ʥʠʝ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘ ʩʯʝʪ ʫʚʝ-

ʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʣʘʟʤʳ (ʪʦʢ ʧʣʘʟʤʳ ʫʚʝʣʠʯʠʣʩʷ 

ʩʦ 100 ɸ ʜʦ 178 ɸ). ʐʠʨʠʥʘ ʩʚʘʨʥʦʛʦ ʰʚʘ ʧʨʠ ʵʪʦʤ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 10,7 ʤʤ ʜʦ 10,0 ʤʤ 

(ʨʠʩ. 6). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ 

ʩʫʜʦʩʪʨʦʝʥʠʠ ʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ ʧʣʘʚʷ-

ʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʛʠʙʨʠʜʥʘʷ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʘʷ 

ʩʚʘʨʢʘ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʩ ʦʩʝʚʦʡ ʧʦʜʘʯʝʡ 

ʧʨʦʚʦʣʦʢʠ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʰʠʨʠʥʫ ʰʚʘ ʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦ-

ʚʦʣʦʢʠ. ɿʘ ʩʯʝʪ ʦʙʞʘʪʠʷ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢ-

ʪʨʦʜʘ ʧʣʘʟʤʦʡ, ʛʝʥʝʨʠʨʫʝʤʦʡ ʥʝʧʣʘʚʷʱʠʤʩʷ 

ʵʣʝʢʪʨʦʜʦʤ, ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ.  

 

ʊʘʙʣʠʮʘ 5. ʈʝʞʠʤʳ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʩʧʣʘʚʦʚ 5083 ʠ 1561 (ŭ=5,0 ʤʤ)  
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60 100 24,6 5,0 165 17,4 7,4 
1,6 

7,0 
30,0 

100 178 29,2 3,5 154 18,2 7,5 4,5 
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ʊʘʙʣʠʮʘ 6. ʈʝʞʠʤʳ ʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʠ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʣʠ-

ʩʪʦʚ ʠʟ ʩʧʣʘʚʘ 1561 (ŭ=8,0 ʤʤ). 
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30 -- -- -- 251 27,0 9,5 
1,6 

-- 24,0 

40 155 21,8 5,0 213 23,0 7,0 7,0 30,0 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʤʦʱʥʦʩʪʝʡ ʩʞʘʪʦʡ ʜʫʛʠ ʠ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢ-

ʪʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʛʣʫʙʠʥʫ ʧʨʦʧʣʘʚʣʝ-

ʥʠʷ (ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ) ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝ-

ʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʰʚʦʚ, ʚʳʟʳʚʘʝʤʳʭ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʧʨʦʚʦʣʦʢʠ (ʧʨʠ 

ʩʚʘʨʢʝ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʪʦʢ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʧʨʦʚʦʣʦʢʠ). ʄʝʥʴʰʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʰʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦ-

ʚʦʡ ʩʚʘʨʢʠ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

 

ʘ)  ʙ)  

ʈʠʩ. 6. ʇʦʧʝʨʝʯʥʳʝ ʰʣʠʬʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʣʠʩʪʦʚ ʩʧʣʘʚʘ 1561 (ŭ=5,0 ʤʤ), ʚʳʧʦʣʥʝʥʥʳʭ ʛʠʙʨʠʜʥʦʡ 

ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ: 

ʘ) ï ʩʦ ʩʢʦʨʦʩʪʴʶ 0,6 ʤ/ʤʠʥ; ʙ) ï ʩʦ ʩʢʦʨʦʩʪʴʶ 1,0 ʤ/ʤʠʥ. 

 

ʘ)  ʙ)  

ʈʠʩ. 7. ʇʦʧʝʨʝʯʥʳʝ ʰʣʠʬʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʣʠʩʪʦʚ ʩʧʣʘʚʘ 1561 (ŭ=8,0 ʤʤ), ʚʳʧʦʣʥʝʥʥʳʭ: ʘ) ï ʠʤ-

ʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ; ʙ) ï ʛʠʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ. 

 

ɺʳʚʦʜʳ. 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʛʠʙʨʠʜʥʦʡ ʧʣʘʟ-

ʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʫʛʠ ʧʣʘ-

ʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʜʣʷ ʩʚʘʨʢʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʫʜʦ-

ʚʳʭ ʧʘʥʝʣʝʡ ʠʟ ʘʣʶʤʠʥʠʡ-ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʷʝ-

ʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʧʫʣʴʩʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ 

ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦ-

ʩʪʠ ʩʚʘʨʢʠ ʥʘ 30% ʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ.  

2. ʀʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʣʘʟʤʝʥʥʦ-

ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʩʞʘʪʦʡ ʜʫʛʠ ʥʝʧʣʘʚʷʱʝʛʦʩʷ 

ʵʣʝʢʪʨʦʜʘ ʠ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ. ʋʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʪʦʢʘ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢ-

ʪʨʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʠʟʤʝ-

ʥʝʥʠʝ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʦʡ ʜʫʛʠ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʛʦʨʝʥʠʠ ʠʭ ʚ ʦʜʥʫ ʦʙʱʫʶ ʚʘʥʥʫ. ʈʦʩʪ 

ʪʦʢʘ ʩʞʘʪʦʡ ʜʫʛʠ ʥʝʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʚ ʛʠ-

ʙʨʠʜʥʦʤ ʧʨʦʮʝʩʩʝ ʚʳʟʳʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʪʦʢʘ ʜʫʛʠ 

ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʟʥʘʯʝʥʠʠ 

ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʧʨʦʚʦʣʦʢʠ. 
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3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴ-

ʥʦʛʦ ʛʦʨʝʥʠʷ ʢʘʢ ʩʞʘʪʦʡ ʜʫʛʠ ʥʝʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢ-

ʪʨʦʜʘ, ʪʘʢ ʠ ʜʫʛʠ ʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ, ʧʨʠ ʛʠ-

ʙʨʠʜʥʦʡ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʨʝʞʠʤʦʚ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ-

ʥʳʭ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʠ-

ʪʘʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʘʨʢʠ. ɺ ʜʘʣʴʥʝʡ-

ʰʝʤ, ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʪʦʢʫ ʠ 

ʥʘʧʨʷʞʝʥʠʶ, ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʟ-

ʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ.  

ʇʨʠʤʝʯʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʠ ʧʦʜ-

ʜʝʨʞʢʝ ʇʨʦʛʨʘʤʤʳ ʠʥʦʩʪʨʘʥʥʳʭ ʵʢʩʧʝʨʪʦʚ ʂʅʈ 

ˉ.WQ20124400119 (Chinese Program of Foreign 
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201101C0104901263 (Guangdong Innovative 

Research Team Program No.201101C0104901263, 

China), ʧʨʦʝʢʪʘ ɻʫʘʥʜʫʥʩʢʦʡ ʢʣʶʯʝʚʦʡ ʣʘʙʦʨʘʪʦ-

ʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ˉ 
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ɸʥʦʪʘʮʽʷ 

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩ ʪʝʦʨʝʤʠ ʇʽʢʘ, ʾ ʾ ʜʦʚʝʜʝʥʥʷ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʤ ʩʧʦ-

ʩʦʙʘʤʠ), ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱ ʨʽʟʥʠʭ ʬʽʛʫʨ ʢʣʘʩʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʪʘ ̔ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʽʣʦ-

ʯʠʩʣʦʚʦʾ ʩʽʪʢʠ (ʬʦʨʤʫʣʠ ʇʽʢʘ), ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʦʨʤʫʣʫ ʇʽʢʘ, ʦʟʥʘʡʦʤʠʪʠʩʴ ʟʽ ʩʧʝʮʠʬʽʢʦʶ 

ʨʦʙʦʪʠ ʟ ʥʝʶ. ʉʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʦʙʯʠʩʣʶʻ ʧʣʦʱʫ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʬʦʨʤʫʣʦʶ ʇʽʢʘ, ʚʠʨʘʭʦʚʫʻ ʧʦʭʠʙʢʫ 

ʪʘʢʦʛʦ ʦʙʯʠʩʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʨʦʛʨʘʤʘ ʥʝ ʦʙʤʝʞʫʻ ʚʠʙʽʨ ʚʝʨʰʠʥ. ʅʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʧʦʭʠʙʢʠ ʚʽʜ 

ʢʨʦʢʫ ʩʽʪʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʣʦʱʘ, ʬʦʨʤʫʣʘ ʇʽʢʘ, ʩʽʪʢʘ ʬʦʨʤʫʣʠ ʇʽʢʘ, ʧʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʥʷ, ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʬʦʨʤʫʣʠ ʇʽʢʘ 

Summary 

The paper describes Pick's Theorem and its proof (experimental and mathematical methods), solving prob-

lems on calculating areas of different shapes and classic way using integer grid (Pick's formula), allowing to 

analyze the formula Pick familiar with the specifics of it . A program that calculates the area of polygon with 

Pickôs formula, calculates the error of the calculations because the program does not limit the choice of nodes. 

There is analysis of error depending on the step of the grid. 

Key words: area, Pick's formula, grid of formula Peak, error calculation, software implementation formula 

Peak. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʩʚʽʪʣʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʬʦʨʤʫʣʠ ʇʽʢʘ; ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ʇʽʢʘ; ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʨʦʟʤʽʨʫ ʩʽʪʢʠ ʥʘ ʧʦʭʠʙʢʫ ʦʙʯʠʩʣʝʥʴ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʙʯʠʩ-

ʣʝʥʥʷ ʧʣʦʱʽ ʬʽʛʫʨʠ ʻ ʚʘʞʣʠʚʦʶ ʚ ʪʦʯʥʠʭ ʥʘʫʢʘʭ, ʘ 

ʧʣʦʱʫ ʜʦʚʽʣʴʥʦʛʦ (ʥʝʧʨʘʚʠʣʴʥʦʛʦ) ʙʘʛʘʪʦʢʫʪʥʠʢʘ 

ʦʙʯʠʩʣʠʪʠ ʢʣʘʩʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʥʝ ʣʝʛʢʦ ʙʝʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʬʦʨʤʫʣʠ, ʷʢ ʬʦʨʤʫʣʘ ʇʽʢʘ. 



ζ˽͔͍ͪ·͚ ͔͍͙͙ͤ͊ͫͣ͘·͚ ͤ͊ͯ;ͤ·͚ ͍͔͙ͫͭͤ͟ηІ12-13,2016 37 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʮʽʥʠʪʠ ʧʣʦʱʫ ʙʘʛʘʪʦʢʫʪʥʠʢʘ, 

ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʧʘʧʝʨʽ ʚ ʢʣʽʪʠʥʢʫ, ʜʦʩʪʘʪʥʴʦ ʧʦ-

ʨʘʭʫʚʘʪʠ, ʩʢʽʣʴʢʠ ʢʣʽʪʠʥʦʢ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʜʘʥʦʶ 

ʬʽʛʫʨʦʶ. ɸ ʩʘʤʝ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʬʦʨʤʫʣʦʶ 

21 NSN ¢¢ , ʜʝ S  - ʧʣʦʱʘ ʙʘʛʘʪʦʢʫʪʥʠʢʘ, 
1N  - 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʣʝʞʘʪʴ ʚ ʩʝʨʝʜʠʥʽ 

ʬʽʛʫʨʠ, 
2N  - ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ, ʷʢʽ ʤʘʶʪʴ ʟ 

ʚʥʫʪʨʽʰʥʽʩʪʶ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʭʦʯʘ ʙ ʦʜʥʫ ʩʧʽʣʴʥʫ 

ʪʦʯʢʫ. ʎʝʡ ʬʘʢʪ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʜʘʪʠ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʪʘ 

ʽʥʰʠʭ ʬʽʛʫʨ. ʊʨʝʙʘ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʧʣʦʱʫ ʢʣʽʪʠʥʢʠ 

ʧʨʠʡʥʷʪʦ ʟʘ ʦʜʠʥʠʮʶ [1]. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʣʠʰʝ ʪʘʢʽ ʙʘʛʘʪʦʢʫʪʥʠʢʠ, ʚ 

ʷʢʠʭ ʫʩʽ ʚʝʨʰʠʥʠ ʟʙʽʛʘʶʪʴʩʷ ʟ ʚʫʟʣʘʤʠ ʢʣʽʪʦʢ (ʪʦʯ-

ʢʘʤʠ, ʚ ʷʢʠʭ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʣʽʥʽʾ ʩʽʪʢʠ) ʥʘ ʧʘʧʝʨʽ, 

ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʫʞʝ ʧʨʦʩʪʦʶ ʬʦʨʤʫʣʦʶ [2]: 

1
2
-+= i

r
S , ʜʝ S  - ʧʣʦʱʘ, i  - ʢʽʣʴʢʽʩʪʴ 

ʚʫʟʣʽʚ ʫʩʝʨʝʜʠʥʽ ʬʽʛʫʨʠ, r  - ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʥʘ ʢʦʥ-

ʪʫʨʽ (ʥʘ ʩʪʦʨʦʥʘʭ ʽ ʫ ʚʝʨʰʠʥʘʭ) 

ʎʷ ʬʦʨʤʫʣʘ ï ʬʦʨʤʫʣʘ ʇʽʢʘ (ʘʙʦ ʪʝʦʨʝʤʘ 

ʇʽʢʘ) ï ʢʣʘʩʠʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʙʽʥʘʪʦʨʥʦʾ ʛʝʦ-

ʤʝʪʨʽʾ ʽ ʛʝʦʤʝʪʨʽʾ ʯʠʩʝʣ. ʊʝʦʨʝʤʫ ʙʫʣʦ ʥʘʟʚʘʥʦ ʥʘ 

ʯʝʩʪʴ ʤʘʪʝʤʘʪʠʢʘ, ʷʢʠʡ ʚʽʜʢʨʠʚ ʾʾ 1899 ʨʦʢʫ [1]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʦʨ-

ʤʫʣʠ ʇʽʢʘ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʪʦʯ-

ʥʽʩʪʴ ʬʦʨʤʫʣʠ ʇʽʢʘ, ʤʦʞʥʘ ʩʧʨʦʙʫʚʘʪʠ ʦʙʯʠʩʣʠʪʠ 

ʧʣʦʱʫ ʬʽʛʫʨ ʟʘ ʥʝʶ, ʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʽʥʰʠʤʠ ʧʨʦʩʪʠʤʠ ʬʦʨʤʫʣʘʤʠ. 

ʇʨʠʢʣʘʜ ˉ1 

ʈʦʟʛʣʷʥʝʤʦ ʪʨʠʢʫʪʥʠʢ, ʱʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-

ʩʫʥʢʫ 1. 

 

 
ʈʠʩ.1 ï ʬʽʛʫʨʘ ʟ ʧʨʠʢʣʘʜʫ ˉ1 

 

ʆʩʢʽʣʴʢʠ ʜʘʥʠʡ ʪʨʠʢʫʪʥʠʢ ʫʪʚʦʨʠʚʩʷ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʥʽ ʜʽʘʛʦʥʘʣʽ ʢʚʘʜʨʘʪʘ, ʮʝʡ ʪʨʠʢʫʪʥʠʢ ʧʨʷʤʦ-

ʢʫʪʥʠʡ, ʘ ʡʦʛʦ ʢʘʪʝʪʠ ʨʽʚʥʽ ʽ ʜʦʨʽʚʥʶʶʪʴ ʦʜʠʥʠʯ-

ʥʦʤʫ ʚʽʜʨʽʟʢʫ (ʜʘʣʽ ï ʦ.ʚ.). ʆʪʞʝ: 

 
2

1
11

2

1

2

1
=ÖÖ=Ö= baS (ʢʚ.ʦ.) 

ɿʘ ʬʦʨʤʫʣʦʶ ʇʽʢʘ: 

2

1
10

2

3
1

2
=-+=-+= i

r
S (ʢʚ.ʦ.) 

ʆʙʯʠʩʣʠʚʰʠ ʧʣʦʱʫ ʜʘʥʦʾ ʬʽʛʫʨʠ ʢʣʘʩʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʽ ʟʘ ʬʦʨʤʫʣʦʶ ʇʽʢʘ, ʤʘʻʤʦ ʦʜʥʘʢʦʚʽ ʨʝ-

ʟʫʣʴʪʘʪʠ 
2

1
=S ʢʚ.ʦ. ʆʪʞʝ, ʬʦʨʤʫʣʘ ʇʽʢʘ ʜʘʣʘ ʧʨʘ-

ʚʠʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʨʠʢʣʘʜ ˉ2 

ʈʦʟʛʣʷʥʝʤʦ ʬʽʛʫʨʫ, ʱʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

 

 
ʈʠʩ.2 ï ʬʽʛʫʨʘ ʟ ʧʨʠʢʣʘʜʫ ˉ2 
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ʇʣʦʱʫ ʧʘʨʘʣʝʣʦʛʨʘʤʘ, ʷʢʠʡ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠ-

ʩʫʥʢʫ, ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫ-

ʣʦʶ  

1535 =Ö=Ö= haS (ʢʚ.ʦ.) 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫʣʦʶ ʇʽʢʘ, ʤʘʻʤʦ: 

15110
2

12
1

2
=-+=-+= i

r
S (ʢʚ.ʦ.) 

ʇʨʠʢʣʘʜ ˉ3 

ʈʦʟʛʣʷʥʝʤʦ ʬʽʛʫʨʫ, ʱʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3. 

 

 
ʈʠʩ.3 ï ʬʽʛʫʨʘ ʟ ʧʨʠʢʣʘʜʫ ˉ3 

 

ɼʘʥʦ: ABCD ï ʨʦʤʙ (ʟʽ ʩʪʦʨʦʥʦʶ a), CHï ʚʠ-

ʩʦʪʘ, AC ï ʤʝʥʰʘ ʜʽʘʛʦʥʘʣʴ, 58AC= ʩʤ, 

0,6Bcos =Ï . ɿʥʘʡʪʠ:S 

ʈʦʟʚôʷʟʘʥʥʷ:  

1) ɿʘ ʦʩʥʦʚʥʠʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤ ʨʽʚʥʷʥ-
ʥʷʤ: 

8,064,00,6-1Bco-1Bsin
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2) ɿ rABC ʟʘ ʪʝʦʨʝʤʦʶ ʢʦʩʠʥʫʩʽʚ:  
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)6,01(2a564
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22222
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3) ɿʘ ʢʣʘʩʠʯʥʦʶ ʬʦʨʤʫʣʦʶ: 
22 3200,8400BsinaS ʩʤ=Ö=ÏÖ=  

ɺʽʜʧʦʚʽʜʴ: 
2320S ʩʤ=  

ɿʘ ʬʦʨʤʫʣʦʶ ʇʽʢʘ: 

).(36131
2

12
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2
ʦʢʚi

r
S =-+=-+= . 

ɿʘ ʧʦʙʫʜʦʚʦʶ: ..658AC ʚʦʩʤ== , ʪʦʙʪʦ 
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ʩʤS =
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Ö=  

ɺʽʜʧʦʚʽʜʴ: 
2320S ʩʤ= . 

 

ʄʘʪʝʤʘʪʠʯʥʝ ʜʦʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʇʽʢʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʷʤʦʢʫʪʥʠʢ ʟʽ ʩʪʦʨʦʥʘʤʠ, ʷʢʽ ʣʝ-

ʞʘʪʴ ʥʘ ʩʪʦʨʦʥʘʭ ʩʽʪʢʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4. 

ʅʝʭʘʡ ʜʦʚʞʠʥʠ ʡʦʛʦ ʩʪʦʨʽʥ ʜʦʨʽʚʥʶʶʪʴ a  ʽ b . 

 
ʈʠʩ.4 ï ʧʨʷʤʦʢʫʪʥʠʢ ʟʽ ʩʪʦʨʦʥʘʤʠ, ʷʢʽ ʣʝʞʘʪʴ ʥʘ ʩʪʦʨʦʥʘʭ ʩʽʪʢʠ 

 

ʊʦʜʽ )1)(1( --= bai , bar 22 += . 

ɿʘ ʬʦʨʤʫʣʦʶ ʇʽʢʘ: 
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ʗʢʱʦ ʩʢʦʨʠʩʪʘʪʠʩʴ ʢʣʘʩʠʯʥʦʶ ʬʦʨʤʫʣʦʶ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʙʘʛʘʪʦʢʫʪʥʠʢʘ, ʦʜʝʨʞʠʤʦ: 

abS=  

ʆʪʞʝ, ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ ʪʝʦʨʝʤʘ 

ʇʽʢʘ ʻ ʧʨʘʚʠʣʴʥʦʶ. 

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ ʟ 

ʢʘʪʝʪʘʤʠ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʩʪʦʨʦʥʘʭ ʩʽʪʢʠ, ʷʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʫ 5. 

 
ʈʠʩ.5 - ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ ʟ ʢʘʪʝʪʘʤʠ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʩʪʦʨʦʥʘʭ ʩʽʪʢʠ 

 

ʊʘʢʠʡ ʪʨʠʢʫʪʥʠʢ ʦʪʨʠʤʫʻʤʦ ʟ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟʽ 

ʩʪʦʨʦʥʘʤʠ a  ʽ b, ʷʢʠʡ ʨʦʟʛʣʷʥʫʪʦ ʚʠʱʝ, ʷʢʱʦ ʨʦ-
ʟʨʽʟʘʪʠ ʡʦʛʦ ʜʽʘʛʦʥʘʣʷʤʠ.  

ʅʝʭʘʡ ʥʘ ʡʦʛʦ ʜʽʘʛʦʥʘʣʽ ʻ cʚʫʟʣʽʚ. 
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ʗʢʱʦ ʩʢʦʨʠʩʪʘʪʠʩʴ ʢʣʘʩʠʯʥʦʶ ʬʦʨʤʫʣʦʶ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, 

ʤʘʻʤʦ: 
2

ab
S= . 

ʆʪʞʝ, ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪ-

ʥʠʢʘ ʪʝʦʨʝʤʘ ʇʽʢʘ ʻ ʧʨʘʚʠʣʴʥʦʶ [3]. 

ʆʩʢʽʣʴʢʠ ʧʣʦʱʫ ʜʦʚʽʣʴʥʦʛʦ ʙʘʛʘʪʦʢʫʪʥʠʢʘ 

ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʷʢ ʩʫʤʫ ʘʙʦ ʨʽʟʥʠʮʶ ʽʥʰʠʭ ʬʽʛʫʨ, 

ʾʾ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʯʝʨʝʟ ʚʠʱʝ ʦʙʯʠʩʣʝʥʽ ʧʣʦʱʽ ʧʨʷ-

ʤʦʢʫʪʥʠʢʘ ʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. ʆʪʞʝ, ʪʝʦ-

ʨʝʤʘ ʇʽʢʘ ʻ ʧʨʘʚʠʣʴʥʦʶ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʙʘʛʘʪʦʢʫʪ-

ʥʠʢʘ.  

 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʬʦʨʤʫʣʦʶ ʇʽʢʘ 

ɯʩʥʫʶʯʽ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʧʣʦʱʽ ʤʥʦʛʦʢʫʪʥʠʢʘ ʦʙʤʝʞʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʚʠ-

ʙʦʨʽ ʚʝʨʰʠʥ, ʪʦʤʫ ʱʦ ʦʜʨʘʟʫ ʧʨʠʚôʷʟʫʶʪʴ ʾʭ ʜʦ ʟʘ-

ʜʘʥʦʾ ʩʽʪʢʠ, ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʜʘʪʠ ʜʦʚʽʣʴʥʫ 

ʬʽʛʫʨʫ, ʘ ʮʝ ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ, ʘʙʦ ʟʦʚʩʽʤ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʘʚʣʝʥʽʡ ʫʤʦʚʽ ʟʘʜʘʯʽ. 

 

ʆʙʨʘʥʠʡ ʰʣʷʭ ʨʝʘʣʽʟʘʮʽʾ 

ɹʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʤʥʦʛʦʢʫʪʥʠʢʘ 

ʟʘ ʬʦʨʤʫʣʦʶ ʇʽʢʘ, ʚ ʷʢʦʤʫ ʚʝʨʰʠʥʠ ʽ ʢʨʦʢ ʩʽʪʢʠ ʟʘ-

ʜʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ.  

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ. 

ɼʠʥʘʤʽʯʥʽ ʤʘʩʠʚʠ ʜʘʶʪʴ ʟʤʦʛʫ ʙʽʣʴʰ ʛʥʫʯʢʦʾ 

ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʧʨʦʛʥʦ-

ʟʫʚʘʪʠ ʦʙʩʷʛ ʜʘʥʠʭ , ʘ ʨʝʛʫʣʶʚʘʪʠ ʨʦʟʤʽʨ ʤʘʩʠʚʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ. 

ɺ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʠ ʣʝʞʠʪʴ ʜʚʦʚʠʤʽʨʥʠʡ ʜʠ-

ʥʘʤʽʯʥʠʡ ʤʘʩʠʚ: 

TNodes = array of array of integer; 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʧʘʤôʷʪʽ ʧʦʪʨʽʙʥʦ ʚʠʢʣʠʢʘʪʠ 

ʧʨʦʮʝʜʫʨʫ SetLength: 

SetLength (Nodes,NodesCount,2); ʜʝ Nodes ï ʮʝ 

ʚʫʟʦʣ, ʘ NodesCount ï ʡʦʛʦ ʢʦʦʨʜʠʥʘʪʘ.  

ʇʦʰʫʢ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ: 

 pY:=0; 

 while PY<=formPika.DownTop.Y do 

 begin 

 px:=0; 

 while PX<=formPika.RightTop.X do 

 begin 

AddNode(clblack,formPika.ImagePoly.Can-

vas.pix-

els[PX,PY],formPika.NodesBorder,formPika.NodesB

orderCount,PX,PY); //ʏʠ ʥʘʣʝʞʠʪʴ ʚʫʟʦʣ ʛʨʘʥʠʮʽ 

ʙʘʛʘʪʦʢʫʪʥʠʢʘ? 

AddNode(clCream,formPika.ImagePoly.Can-

vas.pix-

els[PX,PY],formPika.NodesInside,formPika.NodesIns

ideCount,PX,PY); //ʏʠ ʣʝʞʠʪʴ ʚʫʟʦʣ ʫ ʙʘʛʘʪʦʢʫʪ-

ʥʠʢʫ? 

 pX:=pX+FormPika.OptimalStep; 

 end; 

 pY:=pY+FormPika.OptimalStep; 

 end; 

ɼʝ FormPika.NodesBorderCount ï ʢʽʣʴʢʽʩʪʴ 

ʚʫʟʣʽʚ ʩʽʪʢʠ ʥʘ ʛʨʘʥʠʮʽ, ʘ FormPika.NodesIn-

sideCount ï ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʫ ʙʘʛʘʪʦʢʫʪʥʠʢʫ 
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ʑʦʙ ʚʠʟʥʘʯʠʪʠ, ʷʢʘ ʚʽʜʩʪʘʥʴ ʚʝʨʰʠʥʠ ʚʽʜ 

ʥʘʡʙʣʠʞʯʦʛʦ ʚʫʟʣʘ, ʧʦʪʨʽʙʝʥ ʥʘʩʪʫʧʥʠʡ ʢʦʜ: 

for StepCross:=minStep to maxStep do // ʧʝʨʝʙʽʨ 

ʢʦʞʥʦʾ ʚʝʨʰʠʥʠ 

begin 

 maxError:=0; 

 fillchar(errorNode,Sizeof(ErrorNode),0);  

 for jjj:=1 to TopsCount do 

 begin 

NearNode.Y:=DefNearLine(top-

sPoly[jjj].Y,StepCross,ImagePoly.Height); //ʧʦʰʫʢ 

ʥʘʡʙʣʠʞʯʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʷʤʦʾ 

NearNode.X:=DefNearLine(top-

sPoly[jjj].X,StepCross,ImagePoly.Width); //ʧʦʰʫʢ 

ʥʘʡʙʣʠʞʯʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʨʷʤʦʾ 

end; 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʢʦʦʨʜʠʥʘʪʥʠʤ ʤʝʪʦʜʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʤʝʥʪ ʢʦʜʫ: 

 s_vir:=0; 

 x[i]:=topsPoly[TopsCount].X; 

 y[i]:=topsPoly[TopsCount].Y; 

for i=1 to (n-1) then 

begin 

s_vir:=s_vir + (x[i]-x[i+1])*(y[i]+y[i+1]);  

i:=i+1; 

end; 

if i=n then 

begin 

s_vir:=s_vir + (x[i]-x[1])*(y[i]+y[1]);  

end; 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʙʦʪʠ 

ʧʨʦʛʨʘʤʠ. 

ʆʜʠʥʠʯʥʦʤʫ ʚʽʜʨʽʟʢʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʠʡ ʢʨʦʢ 

ʩʽʪʢʠ. ʅʘ ʨʠʩʫʥʢʘʭ ʚʫʟʣʠ ʚʩʝʨʝʜʠʥʽ ʬʽʛʫʨʠ ʚʠʜʽʣʝʥʽ 

ʟʝʣʝʥʦ-ʙʣʘʢʠʪʥʠʤ ʢʦʣʴʦʨʦʤ, ʥʘ ʢʦʥʪʫʨʽ - ʯʝʨʚʦʥʠʤ, 

ʘ ʚʝʨʰʠʥʠ ʟʦʙʨʘʞʝʥʦ ʩʠʥʽʤ. 

ʇʨʠʢʣʘʜ ˉ1. 

ʈʦʟʛʣʷʥʝʤʦ ʪʨʠʢʫʪʥʠʢ, ʱʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-

ʩʫʥʢʫ 6. 

 
ʈʠʩ.6 ï ʬʽʛʫʨʘ ʟ ʧʨʠʢʣʘʜʫ ˉ1 

 

ʇʣʦʱʘ ʮʽʻʾ ʬʽʛʫʨʠ ʦʙʯʠʩʣʝʥʘ ʧʨʦʛʨʘʤʥʦ ʽ 

ʜʦʨʽʚʥʶʻ 27,0 ʢʚ.ʦʜʠʥʠʮʴ. 

ʆʙʯʠʩʣʠʤʦ ʧʣʦʱʫ ʮʽʻʾ ʬʽʛʫʨʠ ʟʘ ʬʦʨʤʫʣʦʶ 

ʇʽʢʘ ʩʘʤʦʩʪʽʡʥʦ: 

431 =+=r , 26=i ,  ʪʦʜʽ
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(ʢʚ.ʦʜ.) 

ʇʨʠʢʣʘʜ ˉ2. 

ʈʦʟʛʣʷʥʝʤʦ ʯʦʪʠʨʠʢʫʪʥʠʢ, ʱʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-

ʩʫʥʢʫ 7. 

 
ʈʠʩ.7 ï ʬʽʛʫʨʘ ʟ ʧʨʠʢʣʘʜʫ ˉ2 

 

ʇʣʦʱʘ ʮʽʻʾ ʬʽʛʫʨʠ ʦʙʯʠʩʣʝʥʘ ʧʨʦʛʨʘʤʥʦ ʽ 

ʜʦʨʽʚʥʶʻ 14,0 ʢʚ.ʦʜʠʥʠʮʴ. 

ʆʙʯʠʩʣʠʤʦ ʧʣʦʱʫ ʮʽʻʾ ʬʽʛʫʨʠ ʟʘ ʬʦʨʤʫʣʦʶ 

ʇʽʢʘ ʩʘʤʦʩʪʽʡʥʦ: 
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ʇʨʦʛʨʘʤʘ ʧʨʘʮʶʻ ʢʦʨʝʢʪʥʦ ʜʣʷ ʦʧʫʢʣʠʭ ʬʽʛʫʨ. 

ʇʝʨʝʚʽʨʠʤʦ, ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʠ ʜʣʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 

ʬʽʛʫʨ.  

ʇʨʠʢʣʘʜ ˉ3. 

ʈʦʟʛʣʷʥʝʤʦ ʯʦʪʠʨʠʢʫʪʥʠʢ, ʱʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-

ʩʫʥʢʫ 8. 

 
ʈʠʩ.8 ï ʬʽʛʫʨʘ ʟ ʧʨʠʢʣʘʜʫ ˉ3 

 

ʇʣʦʱʘ ʮʽʻʾ ʬʽʛʫʨʠ ʦʙʯʠʩʣʝʥʘ ʧʨʦʛʨʘʤʥʦ ʽ 

ʜʦʨʽʚʥʶʻ 22,0 ʢʚ.ʦʜʠʥʠʮʴ. 

ʆʙʯʠʩʣʠʤʦ ʧʣʦʱʫ ʮʽʻʾ ʬʽʛʫʨʠ ʟʘ ʬʦʨʤʫʣʦʶ 

ʇʽʢʘ ʩʘʤʦʩʪʽʡʥʦ: 

1019 =+=r , 18=i ,  ʪʦʜʽ

 

221185118
2

10
1

2
=-+=-+=-+= i

r
S

(ʢʚ.ʦʜ.) 

ʆʪʞʝ, ʧʨʦʛʨʘʤʘ ʧʨʘʮʶʻ ʧʨʘʚʠʣʴʥʦ ʜʣʷ ʤʥʦʛʦ-

ʢʫʪʥʠʢʽʚ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. 

 

ʈʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʚʠʙʽʨ ʚʝʨʰʠʥ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʧʨʦʛʨʘ-

ʤʦʶ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ, ʘ ʚʠʙʽʨ ʢʨʦʢʫ ʩʽʪʢʠ, ʟʘʚʜʷʢʠ 

ʷʢʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʣʦʱʘ, ʟʘʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ, 

ʧʨʦʛʨʘʤʘ ʜʘʻ ʥʝʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʘʣʝ ʦʙʯʠʩʣʶʻ ʧʦ-

ʭʠʙʢʫ ʨʦʟʨʘʭʫʥʢʫ. ʊʦʤʫ ʚ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʧʦʭʠʙʢʠ ʦʙʯʠʩʣʝʥʴ 

ʚʽʜ ʨʦʟʤʽʨʫ ʩʽʪʢʠ. ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʚʽʜʥʦ-

ʰʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʦʙʯʠʩʣʝʥʦʶ ʧʣʦʱʝʶ ʪʘ ʜʽʡʩʥʦʶ 

ʜʦ ʜʽʡʩʥʦʾ. ʇʽʜ ʜʽʡʩʥʦʶ ʧʣʦʱʝʶ ʨʦʟʫʤʽʻʪʴʩʷ ʧʣʦʱʘ 

ʙʘʛʘʪʦʢʫʪʥʠʢʘ, ʷʢʘ ʦʙʯʠʩʣʝʥʘ ʢʦʦʨʜʠʥʘʪʥʠʤ ʤʝʪʦ-

ʜʦʤ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʽ ʧʦʭʠʙʢʠ ʦʙʯʠʩʣʝʥʥʷ 

ʚʽʜ ʢʨʦʢʫ ʩʽʪʢʠ ʙʫʣʦ ʧʨʦʪʝʩʪʦʚʘʥʦ 20 ʨʽʟʥʠʭ ʬʽʛʫʨ. 

ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʧʣʦʱʫ ʢʦʞʥʦʾ ʬʽʛʫʨʠ ʢʦ-

ʦʨʜʠʥʘʪʥʠʤ ʤʝʪʦʜʦʤ ʪʘ ʬʦʨʤʫʣʦʶ ʇʽʢʘ ʟ ʢʨʦʢʦʤ 

ʩʽʪʢʠ ʨʽʚʥʠʤ 5, 15, 25, 35 ʽ 45 pixels. ʈʝʟʫʣʴʪʘʪʠ ʚʠ-

ʧʨʦʙʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

 

ʊʘʙʣʠʮʷ 1 ï ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʨʦʢʫ ʩʽʪʢʠ 

ʂʨʦʢ 

(pixels) 
5 15 25 35 45 

ˉ ʚʠ-

ʧʨʦʙ. 
ʇʦʭʠʙʢʘ (%) 

1 4,7338 5,3520 5,6915 6,1083 6,3244 

2 2,3961 2,5641 3,0928 0,6340 1,5925 

3 6,2744 6,6548 7,0297 7,4363 7,8488 

4 3,2620 3,4800 3,6914 4,0193 4,3623 

5 4,4823 4,9208 4,3406 5,4591 2,6188 

6 4,4168 4,3417 4,0366 5,0751 4,4823 

7 4,7318 5,5131 4,1867 5,3191 3,6248 

8 4,1428 4,4038 4,8218 5,0404 5,7217 

9 6,5680 6,9583 7,3422 7,8060 8,2185 

10 4,6135 4,8969 5,1602 5,5140 5,8521 

11 4,6989 5,2967 5,6747 5,9754 6,0083 

12 5,7968 5,8483 4,9274 5,4848 6,4845 

13 1,7118 1,7978 2,3185 2,5101 1,2248 

14 5,2038 5,5173 5,8156 6,2189 6,6744 

15 5,4544 5,7824 6,0108 6,5970 6,8449 

16 6,1841 6,5501 6,9084 7,3879 7,2862 

17 2,9230 1,6260 2,3123 2,0138 3,5068 

18 3,9577 4,9869 5,2853 4,9593 5,4152 
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19 6,7021 7,1008 7,5026 7,9074 8,3153 

20 7,1145 7,1674 7,5506 8,5111 8,6142 

ʉʨ.ʟʥʘʯ. 4,7684 5,0380 5,1850 5,4989 5,5510 

ɯʟ ʪʘʙʣʠʮʽ 1 ʚʠʜʥʦ, ʱʦ ʧʦʭʠʙʢʘ ʟʨʦʩʪʘʻ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʨʦʢʫ ʩʽʪʢʫ, ʦʢʨʽʤ ʜʝʷʢʠʭ ʚʠʧʨʦʙʫ-

ʚʘʥʥʷ, ʱʦ ʻ ʚʠʥʷʪʢʦʚʠʤʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʞ ʚʠʧʘʜʢʽʚ 

(13 ʟ 20) ʥʘʡʤʝʥʰʦʶ ʧʦʭʠʙʢʘ ʻ ʧʨʠ ʩʽʪʮʽ ʟ ʢʨʦʢʦʤ 

5 pixels, ʪʦʙʪʦ ʥʘʡʤʝʥʰʠʤ ʢʨʦʢʦʤ, ʘ ʥʘʡʙʽʣʴʰʦʶ 

(ʫ 14 ʚʠʧʘʜʢʘʭ) ï ʟ ʢʨʦʢʦʤ 45 pixels (ʥʘʡʙʽʣʴʰʠʤ 

ʢʨʦʢʦʤ). ʎʝ ʷʩʢʨʘʚʦ ʽʣʶʩʪʨʫʻ ʽ ʜʽʘʛʨʘʤʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 9. 

 

 
ʈʠʩ.9 ï ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʨʦʢʫ ʩʽʪʢʠ 

 

ʊʦʙʪʦ ʟʘʛʘʣʦʤ ʧʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ 

ʬʽʛʫʨʠ ʬʦʨʤʫʣʦʶ ʇʽʢʘ ʫ ʚʠʧʘʜʢʫ ʬʘʢʪʠʯʥʦʛʦ ʥʝ 

ʩʧʽʚʧʘʜʽʥʥʷ ʚʝʨʰʠʥ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʟ ʚʫʟʣʘʤʠ ʩʽʪʢʠ 

ʟʨʦʩʪʘʻ ʟ ʢʨʦʢʦʤ ʩʽʪʢʠ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ 

ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʻ ʜʽʘʛʨʘʤʘ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʾ 

ʧʦʭʠʙʢʠ ʚʽʜ ʢʨʦʢʫ ʩʽʪʢʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠ-
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