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ʊʈɸʅʉʇʆʈʊʋ ɺ ʋʂʈɸɰʅɯ: ʅʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ʅɸ 

ʉʃʋɾɹɯ ʉʋʉʇɯʃʔʉʊɺɸ 

65 

ɼʝʤʙʽʮʴʢʠʡ ɺ.ʄ. 

ʃʫʢʘʥʦʚʩʴʢʠʡ ɼ.ʆ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʆʈɯɰ ʄɸʉʆɺʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ 

ʃʆɻɯʉʊʀʏʅʆɰ ʉʀʉʊɽʄʀ ʇʆʉʃʋɻ ɿ ʈɽʄʆʅʊʋ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʊɽʍʅɯʂʀ 

67 

ɼʝʤʙʽʮʴʢʠʡ ɺ.ʄ. 

ɹʦʷʨʩʴʢʠʡ ʅ.ʈ. 

ʇʘʩʽʯʥʠʢ ʂ.ʄ. 

ɻʫʙʘʨʠʢ ʖ.ʉ. 

ʇʀʊʆʄɯ ʊʈʋɼʆʄɯʉʊʂʆʉʊɯ ʊɽʍʅɯʏʅʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɯ ʈɽʄʆʅʊʋ ɸɺʊʆʄʆɹɯʃɯɺ 
69 

ɼʦʚʙʠʰ ɸ.ʇ. 

ɭʤʝʮʴ ɹ.ɺ. 

ʄʝʣʴʥʠʯʫʢ ʉ.ɺ. 

ʈʷʙʯʫʢ ʆ.ʇ. 

ɼʆʎɯʃʔʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ʊʈʋɹʏɸʉʊʆɻʆ 

ʉʂʈɽɹʂʆɺʆɻʆ ʃɸʅʎʖɻʆɺʆɻʆ ʂʆʅɺɽɭʈɸ ʇʈʀ 

ɿɸɺɸʅʊɸɾʋɺɸʅʅɯ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆʖ 

ʇʈʆɼʋʂʎɯɭʖ 

71 

ɼʴʷʯʝʥʢʦ ɺ.ʆ. 

ɸʅɸʃɯɿ ʇʈʆɹʃɽʄʀ ʇɯʐʆʍʆɼɯɺ ʋ ʂʈɸɯʅɸʍ ɭʉ ɯ 

ʋʂʈɸɰʅʀ ʊɸ ʇɽʈʐʆʏɽʈɻʆɺɯ ʄɯʈʀ ɼʃʗ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʍ ɹɽɿʇɽʂʀ 

73 

ɭʬʽʤʝʥʢʦ ʅ.ɸ. 

ɭʬʽʤʝʥʢʦ ɺ.ʉ. 

ʄɸʊɽʄɸʊʀʏʅɸ ʄʆɼɽʃʔ ʂʆʅʊʈʆʃʔ ʗʂʆʉʊɯ 

ʅɸɼɸʅʅʗ ʇʆʉʃʋɻ ʅɸ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʆʄʋ 

ʇɯɼʇʈʀɭʄʉʊɺɯ 

76 

ɿʘʭʘʨʯʫʢ ɺ.ɯ. 

ʇʨʦʭʦʨʫʢ ɯ.ʄ. 

ʆʥʫʬʨʫʢ ʉ.ʆ. 

ʅʝʯʠʧʦʨʝʥʢʦ ʄ.ʉ. 

ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ ɺʀɹʆʈʋ 

ɸʃʔʊɽʈʅɸʊʀɺʅʀʍ ʄʆʊʆʈʅʀʍ ʇɸʃʀɺ 
79 

ɿʘʭʘʨʯʫʢ ʆ.ɺ. 

ʇʠʣʠʧʯʫʢ ɸ.ɯ. 

ʑʝʨʙʠʢ ɯ.ʄ. 

ʂʫʰʥʽʨʫʢ ɹ.ɸ. 

ɺʣʘʩʶʢ ɺ.ʄ. 

ʆʎɯʅʂɸ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ɸɺʊʆʄʆɹɯʃʗ, ʗʂʀʁ ʇʈɸʎʖɭ ʅɸ 

ɸʃʔʊɽʈʅɸʊʀɺʅʀʍ ʇɸʃʀɺɸʍ 

81 

ɿʦʟʽʢ ʉ.ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ʇʈʆɼʋʂʊʋ 

çKINOVEAè ʇʈʀ ʇʈʆɺɽɼɽʅʅɯ ʉʋɼʆɺʆɰ 

ɯʅɾɽʅɽʈʅʆ-ʊʈɸʅʉʇʆʈʊʅʆɰ ɽʂʉʇɽʈʊʀɿʀ 

84 

ɯʣʴʯʝʥʢʦ ɸ.ɺ. 

ʂʆʅʊʈʆʃʔ ɺʀʊʈɸʊ ɹɯʆʇɸʃʀɺ ʗʂ ɯʅʉʊʈʋʄɽʅʊ 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ɿɸʉʆɹɯɺ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 

86 

ʂʘʰʢʘʥʦʚ ɸ.ɸ. 

ɹʫʨʷʢ ɺ.ɺ. 

ʌʋʅʂʎɯɰ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻɯʉʊʀʏʅʀʍ 

ʉʀʉʊɽʄ ɼʆʉʊɸɺʂʀ ɿɽʈʅʆɺʀʍ ʂʋʃʔʊʋʈ 
88 

ʂʘʰʢʘʥʦʚ ɺ.ɸ. 

ʄʘʢʘʨʦʚʘ ʊ.ɺ. 

ʊʘʤʪʫʨʘ ʃ.ɸ. 

ɺʀɿʅɸʏɽʅʅʗ ʏʀʉɽʃʔʅʆʉʊɯ ʊʈɸʅʉʇʆʈʊʅʀʍ 

ɿɸʉʆɹɯɺ, ʑʆ ʆɹʉʃʋɻʆɺʋʖʊʔ ʈɽɻʋʃʗʈʅɯ 

ʄɸʈʐʈʋʊʀ ʄɯʉʔʂʆɻʆ ʇɸʉɸɾʀʈʉʔʂʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ 

91 

ʂʘʰʢʘʥʦʚ ɸ.ɸ. 

ʄʦʩʢʘʣʶʢ ʄ.ʃ. 

ʄɽʊʆɼʀ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʇʆʊʈɽɹʀ ɺ 

ɿɸʇɸʉʅʀʍ ʏɸʉʊʀʅɸʍ ʅɸ ɸɺʊʆʄʆɹɯʃʔʅʆʄʋ 

ʊʈɸʅʉʇʆʈʊɯ 

94 

ʂʘʰʢʘʥʦʚʘ ɸ.ɸ. 

ɹʽʣʽʯʝʥʢʦ ɺ.ɺ. 

ʂʘʰʢʘʥʦʚ ɸ.ɸ. 

ʂʘʧʽʮʘ ɸ.ɺ. 

ɼʽʦʨʜʽʮʘ ɺ.ʄ. 

ɼʆ ʇʀʊɸʅʅʗ ɺʇʃʀɺʋ ʂʆʅʉʊʈʋʂʎɯɰ 

ɻɸʃʔʄɯɺʅʀʍ ʉʀʉʊɽʄ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʀʍ 

ɿɸʉʆɹɯɺ ʅɸ ʆɹôɭʂʊʀɺʅɯʉʊʔ ɺʀʉʅʆɺʂɯɺ 

ɸɺʊʆʊɽʍʅɯʏʅʆɰ ɽʂʉʇɽʈʊʀɿʀ ɼʆʈʆɾʅʔʆ-

ʊʈɸʅʉʇʆʈʊʅʀʍ ʇʈʀɻʆɼ 

97 
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ʂʠʱʫʥ ɺ.ɸ. 

ɼʝʥʠʩʶʢ ɸ.ɺ. 

ʗʂ ɿʄɯʅʀʃʀʉʗ ʋʇʆɼʆɹɸʅʅʗ ʋʂʈɸɰʅʎɯɺ ɿɸ 

ʂʃɸʉɸʄʀ ɯ ʊʀʇɸʄʀ ɼɺʀɻʋʅɯɺ ɸɺʊʆʄʆɹɯʃɯɺ 

ɿɸ 15 ʈʆʂɯɺ 

100 

ʂʠʱʫʥ ɺ.ɸ. 

ɿʽʥʶʢ ʈ.ʃ. 
ʗʂɹʀ ETSC ʆʎɯʅʖɺɸʃɸ ʋʂʈɸɰʅʋ 103 

ʂʦʚʘʣʴ ɸ.ʆ. 

ʃʝʚʢʽʚʩʴʢʠʡ ʆ.ɸ. 

ʈʠʭʪʝʨ ɺ.ɺ. 

ɹʝʛʝʨʩʴʢʠʡ ɼ.ɹ. 

ɺʇʃʀɺ ɸɽʈʆɼʀʅɸʄɯʏʅʀʍ ɽʃɽʄɽʅʊɯɺ 

ɸɺʊʆʇʆɰɿɼɯɺ ʅɸ ɺʀʊʈɸʊʋ ʇɸʃʀɺɸ 
105 

ʂʦʟʝʣʴʩʴʢʘ ʂ.ɸ. 

ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʀʁ ʇʆʊɽʅʎɯɸʃ ʋʂʈɸɰʅʀ ɺ 

ʋʄʆɺɸʍ ɭɺʈʆɯʅʊɽɻʈɸʎɯɰ ʋ ʇɯʉʃʗɺʆɭʅʅʀʁ 

ʇɽʈɯʆɼ 

107 

ʂʦʣʦʜʥʠʮʴʢʘ ʈ.ɺ. 

ɺɯɼʅʆɺʃʖɺɸʃʔʅɽ ɼʀɿɽʃʔʅɽ ʇɸʃʀɺʆ ʗʂ 

ɿɸʄɯʅʅʀʂ ɺʀʂʆʇʅʆɻʆ ʇɸʃʀɺɸ ɼʃʗ 

ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ. 

109 

ʂʦʤʠʰʥʶʢ ʈ.ʆ. 

ʗʱʝʥʢʦ ʄ.ʄ. 

ʊɽʍʅɯʏʅɽ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɺ ɿɸɹɽɿʇɽʏɽʅʅɯ 

ʇʈɸʎɽɿɼɸʊʅʆʉʊɯ ɺɸʅʊɸɾʅʆɻʆ 

ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 

112 

ʂʦʨʧʘʯ ɸ.ʆ. 

ʂʦʨʧʘʯ ʆ.ɸ. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɯɿʅʀʍ ɺʀɼɯɺ 

ɽʃɽʂʊʈʆʄʆɹɯʃɯɺ 
116 

ʂʦʩʠʥʝʮʴ ɼ.ɸ. 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʇɽʈɽɺɽɿɽʅʔ ɯ 

ʄʆɾʃʀɺʆʉʊɽʁ ɰʍ ɺʀʂʆʈʀʉʊɸʅʅʗ ʋ 

ʄɯɾʅɸʈʆɼʅʆʄʋ ʉʇʆʃʋʏɽʅʅɯ 

118 

ʂʦʪʝʥʢʦ ɺ.ɯ. 

ʉʘʚʠʮʴʢʠʡ ɯ.ɺ. 

ʆʈɻɸʅɯɿɸʎɯʗ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇʈʆʎɽʉʋ 

ɼʆʉʊɸɺʂʀ ɹʋɼɯɺɽʃʔʅʀʍ ɺɸʅʊɸɾɯɺ ʅɸ 

ʆʉʅʆɺɯ ʃʆɻɯʉʊʀʏʅʆɻʆ ʇɯɼʍʆɼʋ 

120 

ʂʦʭʘʥ ɺ.ʌ. 
ʈʆɿʈʆɹʂɸ ʉʋʏɸʉʅʆɰ ʂʃɸʉʀʌɯʂɸʎɯɰ ʂʆʃɯʉʅʆɰ 

ɸɺʊʆʄʆɹɯʃʔʅʆɰ ʊɽʍʅɯʂʀ ʋʂʈɸɰʅʀ 
122 

ʂʨʘʩʦʪʘ ʄ.ɺ. 

ʐʝʧʝʣʝʥʢʦ ɯ.ɺ. 

ʆʩʽʥ ʈ.ɸ. 

ʆʉʅʆɺʅɯ ʊʀʇʀ ɿɸɹʈʋɼʅɽʅʔ 

ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʀʍ ʌʆʈʉʋʅʆʂ ɹɽʅɿʀʅʆɺʀʍ 

ɼɺʀɻʋʅɯɺ ʊɸ ʇʈʀʏʀʅʀ ɰʍ ɺʀʅʀʂʅɽʅʅʗ 

124 

ʂʨʽʚʜʘ ɺ.ɺ. 

ʄʘʮʶʢ ɯ.ʄ. 

ʉʘʢʥʦ ʆ.ʈ. 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ 

ɺɯʈʊʋɸʃʔʅʀʍ ɯʅʉʊʈʋʄɽʅʊɯɺ ɼʃʗ ʅɸɹʋʊʊʗ 

ʌɸʍʆɺʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ 

127 

ʂʫʞʝʣʴ ɺ.ʇ. 

ʂʨʘʚʝʮʴ ʉ.ɯ. 

ʈʫʜʝʥʢʦ ɺ.ʖ. 

ʅʽʢʽʬʦʨʦʚ ʅ.ʉ. 

ʐʃʗʍʀ ʇʆʂʈɸʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ 

ɸɺʊʆʉɽʈɺɯʉʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ ɺ 

ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 

130 

ʂʫʟʴ ɺ.ɻ. 

ʗʱʝʥʢʦ ʄ.ʄ. 

ʂʈʀʊɽʈɯɰ ɺʀɹʆʈʋ ɯ ʆʎɯʅʂʀ ɺɸʅʊɸɾʅʀʍ 

ɸɺʊʆʄʆɹɯʃɯɺ 
133 

ʂʫʮʴ ʅ.ɻ. 
ʗʂ ɿɸɹɽɿʇɽʏʀʊʀ ʈʆɹʆʊʋ ɺɯɼʂʈʀʊʆɰ 

ʄɽʍɸʅɯʏʅʆɰ ʉʀʉʊɽʄʀ ʊʈɸʅʉʇʆʈʊʋ 
136 

ʃʦʪʦʮʴʢʘ ɺ.ʄ. ʃʆɻɯʉʊʀʂɸ ɺ ʋʂʈɸɰʅɯ ʇɯɼ ʏɸʉ ɺɯʁʅʀ 139 

ʃʶʪʘʢ ɿ.ʇ. 

ʈʆɿʈʆɹʃɽʅʅʗ ʇʈʀʉʊʈʆʖ ʂʆʅʊʈʆʃʖ 

ʅɸʇʈʋɾɽʅʆ ï ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ 

ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʊʈʋɹʆʇʈʆɺʆɼɯɺ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɻɸɿʆʅɸʇʆɺʅʖʖʏʀʍ 

ʂʆʄʇʈɽʉʆʈʅʀʍ ʉʊɸʅʎɯʁ 

141 

ʃʶʪʘʢ ɯ.ɿ. 

ɺʀɹɯʈ ʄɸʊɽʈɯɸʃɯɺ ʇôɭɿʆʇɽʈɽʊɺʆʈʖɺɸʏɸ ɼʃʗ 

ʇʈʀʉʊʈʆʖ ʂʆʅʊʈʆʃʖ ʅɸʇʈʋɾɽʅʆ ï 

ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʊɽʍʅʆʃʆɻɯʏʅʀʍ 

ʊʈʋɹʆʇʈʆɺʆɼɯɺ ɸɺʊʆʄʆɹɯʃʔʅʀʍ 

ɻɸɿʆʅɸʇʆɺʅʖʖʏʀʍ ʂʆʄʇʈɽʉʆʈʅʀʍ 

ʉʊɸʅʎɯʁ 

142 

ʄʘʢʘʨʦʚ ɺ.ɸ. 

ɸʥʜʨʦʱʫʢ ɺ.ɼ. 

ʈʟʘʻʚ ʈ.ʈ. 

ɼʆ ʇʀʊɸʅʅʗ ʅɽʆɹʍɯɼʅʆʉʊɯ ʅɸ ʄʆɾʃʀɺʆʉʊɯ 

ɿʅʀɾɽʅʅʗ ɸɺɸʈɯʁʅʆʉʊɯ ʅɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ 

ɼʆʈʆɻɸʍ 

143 
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ʄʘʢʘʨʦʚʘ ʊ.ɺ. 

ʂʘʰʢʘʥʦʚ ɺ.ɸ. 

ʂʘʩʧʨʫʢ ʅ.ʖ. 

ɸʅɸʃɯɿ ɺʇʃʀɺʋ ʊʋʈʀɿʄʋ ʅɸ ʈʆɿɺʀʊʆʂ 

ʇɸʉɸɾʀʈʉʔʂʀʍ ʇɽʈɽɺɽɿɽʅʔ 
145 

ʄʘʢʘʨʦʚʘ ʊ.ɺ. 

ʍʘʡʥʘʮʴʢʠʡ ʈ.ʖ. 

ʐʢʫʨʘʪʦʚʩʴʢʠʡ ɸ.ʆ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɺɸʅʊɸɾʆʇɽʈɽʈʆɹʂʀ ɺ 

ʃʆɻɯʉʊʀʏʅɯʁ ʉʀʉʊɽʄɯ ɼʆʉʊɸɺʂʀ ʊʆɺɸʈɯɺ 
148 

ʄʘʨʠʩʶʢ ɺ.ʆ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ 

ʅɽɹɽɿʇɽʏʅʀʍ ɺɸʅʊɸɾɯɺ ʉʇɽʎɯɸʃʔʅʀʄʀ 

ɸɺʊʆʄʆɹɯʃʗʄʀ 

150 

ʄʝʣʴʥʠʢ ʈ.ɺ. 

ʎʠʤʙaʣ ʉ.ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈɯʐɽʅʅʗ ɿɸɺɼɸʅʔ 

ʊʈɸʅʉʇʆʈʊʅʆɰ ʃʆɻɯʉʊʀʂʀ ʋ ʍɸʈʏʆɺʆɰ 

ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

153 

ʄʠʢʠʪʝʥʢʦ ʖ.ʆ. 

ɯʅʅʆɺɸʎɯʁʅɸ ɼɯʗʃʔʅɯʉʊʔ ʋ ʉɽʂʊʆʈɯ 

ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ ɼʃʗ 

ʉʇɽʎɯɸʃʔʅʀʍ ɸɺʊʆʄʆɹɯʃɯɺ 

156 

ʄʦʨʦʟ ʃ.ɺ. 

ʐʝʚʯʫʢ ɺ.ʄ. 

ɺʀɿʅɸʏɽʅʅʗ ɺʇʃʀɺʋ ʇɸʈɸʄɽʊʈɯɺ 

ɻʆʈɯʅʅʗ ʅɸ ʎʀʂʃʆɺʋ ʇʆɼɸʏʋ ʇɸʃʀɺɸ 
159 

ʄʫʟʠʢʽʥ ʄ.ɯ. 

ɹʽʙʽʢ ʉ.ɯ. 

ɹʫʟʦʚʘ ɸ.ʇ. 

ɸʅɸʃɯɿ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʇɯʃʆʊʅʆɻʆ 

ʇʈʆɽʂʊʋ "ʻʏɽʈɻɸ" ʇʈʀ ʇɽʈɽʊʀʅɯ ʂʆʈɼʆʅʋ ʋ 

ʇʆʈɯɺʅʗʅʅɯ ɿ ɸʅɸʃʆɻɯʏʅʀʄʀ 

ʊɽʍʅʆʃʆɻɯʗʄʀ ʂʈɸɰʅ ɭɺʈʆʇʀ 

162 

ʄʫʟʠʢʽʥ ʄ.ɯ. 

ʅʝʩʪʝʨʝʥʢʦ ɻ.ɯ. 

ʏʫʙʝʥʢʦ ʆ.ɯ. 

ʂʣʦʯʢʦʚʘ ʅ.ɼ. 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺɿɸɭʄʆɼɯɰ 

ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊɸ ɿɸʃɯɿʅʀʏʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ ɺ ɼʅɯʇʈʆɺʉʔʂʆʄʋ 

ʊʈɸʅʉʇʆʈʊʅʆʄʋ ɺʋɿʃɯ 

164 

ʄʫʨʦʚʘʥʠʡ ɯ.ʉ. 

ʊʨʦʬʽʤʯʫʢ ɸ.ɺ. 

ɸʅɸʃɯɿ ʉʊɸʅʋ ʈʀʅʂʋ ʄɯɾʅɸʈʆɼʅʀʍ 

ɺɸʅʊɸɾʅʀʍ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ʇɽʈɽɺɽɿɽʅʔ 
166 

ʅʘʛʦʨʥʠʡ ʊ.ɺ. 

ʄɽʊʆɼʀʂɸ ʆʇʊʀʄɸʃʔʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʄɸʈʐʈʋʊʋ ɻʈʆʄɸɼʉʔʂʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 

ʈʋʍʆʄʀʄ ʉʂʃɸɼʆʄ 

168 

ʆʛʥʝʚʠʡ ɺ.ʆ. 

ʄʫʨʛʘ ɹ.ʆ. 

ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ʅɸʉʆʉ-

ʌʆʈʉʋʅʆʂ ɼʀɿɽʃʔʅʀʍ ɼɺʀɻʋʅɯɺ 
170 

ʆʣʝʢʩʽʻʥʢʦ ʈ.ɹ. 
ʉʇɽʎʀʌɯʂɸ ʇɽʈɽʄɯʑɽʅʅʗ ʅɽɹɽɿʇɽʏʅʀʍ ʊɸ 

ʊɺɽʈɼʀʍ ʇʆɹʋʊʆɺʀʍ ɺɯɼʍʆɼɯɺ 
172 

ʇʝʨʝʛʫʜʘ ʄ.ʄ. 

ʐʫʤʣʷʢʽʚʩʴʢʠʡ ɺ.ʇ. 

ʇʆʂʈɸʑɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ 

ɺʃɸʉʊʀɺʆʉʊɽʁ ʊɸ ɹɽɿʇɽʂʀ ɽʃɽʂʊʈʆʄʆɹɯʃɯɺ 

ɺɼʆʉʂʆʅɸʃɽʅʅʗʄ ʂʆʅʉʊʈʋʂʎɯɰ ʂʆʈʇʋʉʋ 

ʉʀʃʆɺʆɰ ɸʂʋʄʋʃʗʊʆʈʅʆɰ ɹɸʊɸʈɽɰ 

175 

ʇʽʚʥʶʢ ʄ.ʇ. 

ʇʆʂʈɸʑɽʅʅʗ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʊʇɺ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ɺʀʄɯʈʖɺɸʃʔʅʀʍ ʉʀʉʊɽʄ 

178 

ʇʽʣʴʢʝʚʠʯ ɯ.ɸ. 

ʆʤʝʣʴʯʫʢ ɯ.ɸ. 

ʄʽʨʦʰʥʽʯʝʥʢʦ ʉ.ɯ. 

ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʉʊɸɹɯʃɯɿɸʎɯɰ ʂʋʈʉʆɺʆɰ 

ʉʊɯʁʂʆʉʊɯ ʅɸɿɽʄʅʀʍ 

ʈʆɹʆʊʀɿʆɺɸʅʀʍ ʂʆʄʇʃɽʂʉɯɺ ʂʆʃɯʉʅʆɻʆ 

ʊʀʇʋ 

180 

ʇʦʜʨʠʛʘʣʦ ʄ.ɸ. 

ʈʠʙʘʣʢʦ ɯ.ɺ. 

ɺʘʭʥʶʢ ʉ.ɸ. 

ɺɯɹʈʆʉʊɯʁʂɯʉʊʔ ʄʆʊʆʈʅʆ-ʊʈɸʅʉʄɯʉɯʁʅʆɰ 

ʋʉʊɸʅʆɺʂʀ ʇʈʀ ʋʉʊɸʅʆɺʎɯ ʅɸ ɸɺʊʆʄʆɹɯʃʔ 

ɼɺʆʍ ɼɺʀɻʋʅɯɺ ɺʅʋʊʈɯʐʅʔʆɻʆ ɿɻʆʈɸʅʅʗ 

183 

ʇʦʣʠʚôʷʥʯʫʢ ɸ.ʇ. 

ʈʟʘʻʚ ʉ.ʈ. 

ʇɯɼɺʀʑɽʅʅʗ ʊʆʏʅʆʉʊɯ ʉʀʉʊɽʄ 

ɽʂʆʃʆɻɯʏʅʆɰ ɼɯɸɻʅʆʉʊʀʂʀ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ɼʀɿɽʃɯɺ - ʄɯʂʈʆʊʋʅɽʃɯɺ 

185 

ʇʦʣʷʢʦʚ ɺ.ʄ. 

ʈʘʟʙʦʡʥʽʢʦʚ ʆ.ʆ. 

ɻʫʙʘʨʻʚ ɼ.ɼ. 

ʋʤʽʥʩʴʢʠʡ ɹ.ʉ. 

ʉʊɽʅɼʆɺɯ ɺʀʇʈʆɹʋɺɸʅʅʗ ʑʆɼʆ 

ɺʀɿʅɸʏɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ 

ʂʆʃɽʉɸ ʊɸ ʁʆɻʆ ɺɿɸɭʄʆɼɯɰ ɿ ʆʇʆʈʅʆʖ 

ʇʆɺɽʈʍʅɽʖ 

188 

ʇʦʣʷʢʦʚ ɸ.ʇ. 

ʐʝʚʯʫʢ ɺ.ʄ. 

ɼʆ ʆʈɻɸʅɯɿɸʎɯɰ ʈʆɹʆʏʀʍ ʇʈʆʎɽʉɯɺ ʇʈʀ 

ʇɽʈɽɺɽɼɽʅʅɯ ɼʀɿɽʃʗ ʅɸ ʈʆɹʆʊʋ ʅɸ ʉʋʄɯʐ 

ɼʀɿɽʃʔʅʆɻʆ ʊɸ ɹɯʆɼʀɿɽʃʔʅʆɻʆ ʇɸʃʀɺ 

191 
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ʇʨʦʭʦʨʯʫʢ ʄ.ɺ. 

ʇɽʈɽɺɸɻʀ ʊɸ ʅɽɼʆʃɯʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʈʆɿʐɽʇʃɽʅʆɰ ʌɸɿʀ ʇʈʀ ʆʈɻɸʅɯɿɸʎɯɰ 

ʇʆʌɸɿʆɺʆɻʆ ʈʆɿɰôɿɼʋ ʅɸ ʇɽʈɽʍʈɽʉʊɯ 

194 

ʈʘʚʣʶʢ ɺ.ɻ. 

ɹʘʙʝʥʢʦ ɸ.ʆ. 

ɼʝʨʝʚôʷʥʯʫʢ ʗ.ɺ. 

ɺʀʈʆɹʅʀʏɯ ʆɹʉʊɽɾɽʅʅʗ ʉʊʆʉʆɺʅʆ 

ɺʀɿʅɸʏɽʅʅʗ ʅɽʉʇʈɸɺʅʆʉʊɽʁ 

ʇʆɺɯʊʈʆʈʆɿʇʆɼɯʃʔʅʀʂɸ ɻɸʃʔʄʆɺʆɻʆ 

ʆɹʃɸɼʅɸʅʅʗ ʇɸʉɸɾʀʈʉʔʂʆɻʆ ɺɸɻʆʅɸ 

197 

ʈʦʞʢʦ ʅ.ʗ. 

ʈʦʞʢʦ ʉ.ʉ. 

ʆʉʅʆɺʅɯ ʇʈʆɹʃɽʄʀ ʊɸ ʆʉʆɹʃʀɺʆʉʊɯ 

ɯʅʅʆɺɸʎɯʁʅʆɻʆ ʈʆɿɺʀʊʂʋ ʊʈɸʅʉʇʆʈʊʅʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ 

200 

ʉʘʢʥʦ ʆ.ʇ. 

ʈʦʛʦʟʽʥ ʆ.ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʉʆʎɯʆʊɽʍʅɯʏʅʆɰ ʉʀʉʊɽʄʀ 

çɺʆɼɯʁ-ɸɺʊʆʄʆɹɯʃʔ-ɼʆʈʆɻɸ-ʉɽʈɽɼʆɺʀʑɽè 
202 

ʉʘʤʘʨʽʥ ʆ.ɺ. 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇɸʉɸɾʀʈʉʔʂʀʍ 

ʇɽʈɽɺɽɿɽʅʔ ʅɸ ʊɽʈʀʊʆʈɯɰ ɾʀʊʆʄʀʈʉʔʂʆɰ 

ʄɯʉʔʂʆɰ ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ ɺ 

ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ɿʆɺʅɯʐʅɯʍ ʏʀʅʅʀʂɯɺ 

204 

ʉʘʭʥʦ ɺ.ʇ. 

ʄʫʨʦʚʘʥʠʡ ɯ.ʉ. 

ʇʦʣʷʢʦʚ ɺ.ʄ. 

ɼʆ ɺʀɿʅɸʏɽʅʅʗ ʉʊɯʁʂʆʉʊɯ ʈʋʍʋ 

ʇʈʀʏɯʇʅʆɻʆ ɸɺʊʆɹʋʉʅʆɻʆ ʇʆɰɿɼɸ 
207 

ʉʚʠʥʮʠʮʴʢʠʡ ʈ.ʆ. 

ʃʦʙʦʜʘ ɸ.ɺ. 

ʄɽʊʆɼʆʃʆɻɯʗ ʈʆɿʈɸʍʋʅʂʋ ʊɸ ʆʇʊʀʄɯɿɸʎɯɰ 

ʇʆʂɸɿʅʀʂɯɺ ʉʊɸʅʎɯɰ ʊɽʍʅɯʏʅʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃɯɺ 

211 

ʉʤʠʨʥʦʚ ɭ.ɺ. 

ʂʈʀʊɽʈɯʁ ɺʀɿʅɸʏɽʅʅʗ ʆʇʊʀʄɸʃʔʅʆɰ 

ʉʊʈʋʂʊʋʈʀ ɺʀʈʆɹʅʀʏʆ-ʊɽʍʅɯʏʅʆɰ ɹɸɿʀ 

ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

214 

ʉʪʝʧʘʥʯʫʢ ʆ.ɺ. 

ʊʽʤʢʽʥʘ ʉ.ʖ. 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ɼʆʎɯʃʔʅʆʉʊɯ ɺʀɼɯʃɽʅʅʗ 

ʉʄʋɻ ʈʋʍʋ ɼʃʗ ʄɸʈʐʈʋʊʅʆɻʆ 

ʇɸʉɸɾʀʈʉʔʂʆɻʆ ʊʈɸʅʉʇʆʈʊʋ ʅɸ 

ʄɸɻɯʉʊʈɸʃʔʅʀʍ ɺʋʃʀʎʗʍ ʄɯʉʊ 

216 

ʉʫʩʣʦʚ ɺ.ɺ. 
ɸʂʊʋɸʃʔʅɯʉʊʔ ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʇʀʊʋ ʅɸ 

ɻʈʆʄɸɼʉʔʂʀʁ ʊʈɸʅʉʇʆʈʊ 
219 

ʊʘʨʘʩʝʥʢʦ ʊ.ʄ. 

ʊʝʪʝʨʘ ɺ.ʉ. 

ʆʥʠʢʽʻʥʢʦ ɯ.ɺ. 

ʄɽʊʆɼʀ ʄʆʅɯʊʆʈʀʅɻʋ ɯʅʊɽʅʉʀɺʅʆʉʊɯ ʈʋʍʋ 

ʅɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈʆɻɸʍ 
220 

ʊʝʩʣʷ ɺ.ʆ. 

ʉʽʧʨʘʚʩʴʢʘ ʄ.ɼ. 

ɻʘʚʨʠʣʠʰʠʥ ɺ.ɺ. 

ʇɽʈʉʇɽʂʊʀɺʀ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɸ ʉʇʆʉʆɹʀ 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɸɺʊʆʅʆʄʅʀʍ ɸɺʊʆʄʆɹɯʃɯɺ 
223 

ʊʠʪʘʨʝʥʢʦ ɺ.ɭ. 

ʉʫʜʝʡʯʝʥʢʦ ɺ.ʈ. 

ʈʆɿɺʀʊʆʂ ʊɽʅɼɽʅʎɯʁ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɸɺʊʆʄʆɹɯʃɯɺ ɿ ɽʃɽʂʊʈʆʊʗɻʆʖ 
226 

ʊʦʤʣʷʢ ʂ.ɯ. 
ɸʅɸʃɯɿ ɹɽɿʇɽʂʀ ʊɸ ʗʂʆʉʊɯ ʊʈɸʅʉʇʆʈʊʅʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ 
228 

ʊʨʝʛʫʙʦʚ ɺ.ʆ. 

ɻʦʨʙʘʯʦʚ ɸ.ʉ. 

ʇʽʦʥʪʢʝʚʠʯ ʆ.ɺ. 

ʄʆɹɯʃʔʅɯ ʈʆɹʆʏɯ ʄɸʐʀʅʀ ɿ ɻɯɼʈɸɺʃɯʏʅʀʄʀ 

ʊʈɸʅʉʄɯʉɯʗʄʀ 
231 

ʍʘʚʨʫʢ ɺ.ʆ. 

ʄʆɼɽʃʔ ʌʋʅʂɯʆʅʋɺɸʅʅʗ 

ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ɼʀʃɽʈʉʔʂʆɻʆ ʉɽʈɺɯʉʅʆɻʆ 

ʎɽʅʊʈʋ 

233 

ʍʽʪʨʦʚ ɯ.ʆ. 
ʂʃʖʏʆɺɯ ɸʉʇɽʂʊʀ ʄʆɼɽʃʖɺɸʅʅʗ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʇʈʆʎɽʉɯɺ ɯ ʉʀʉʊɽʄ 
237 

ʍʦʣʦʜʦʚʘ ʆ.ʆ. 

ɹʫʛʘʡʦʚʘ ʄ.ʆ. 

ɯʚʘʱʝʥʢʦ ɯ.ʆ. 

ʈɽʂʆʄɽʅɼɸʎɯɰ ɿ ɺʇʈʆɺɸɼɾɽʅʅʗ 

ʇʈɯʆʈʀʊɽʊʅʆɻʆ ʈʋʍʋ ʄɯʉʔʂʆɻʆ 

ʇɸʉɸɾʀʈʉʔʂʆɻʆ ʊʈɸʅʉʇʆʈʊʋ ʅɸ 

ʄɸɻɯʉʊʈɸʃʔʅʀʍ ɺʋʃʀʎʗʍ ʄɯʉʊ 

239 

ʍʫʜʷʢʦʚ ɯ.ɺ. 

ɻʨʠʮʫʢ ɯ.ɺ. 

ʇʦʛʦʨʣʝʮʴʢʠʡ ɼ.ʉ. 

ʏʝʨʥʝʥʢʦ ɺ.ɺ. 

ʖʨʝʮʴ ʅ.ʖ. 

ʌʆʈʄʋɺɸʅʅʗ ʊɸ ɸʅɸʃɯɿ ɻʈɸʌɯɺ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʊʈʋʂʊʋʈʅʀʍ ɽʃɽʄɽʅʊɯɺ 

ʄʆɼɽʃɯ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɹɽɿʇɽʂʆʖ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ɯ ʇʈɸʎɽɿɼɸʊʅʆʉʊɯ ɿɸʉʆɹɯɺ 
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ʎʴʦʥʴ ʆ.ʇ. 

ʇʣʝʢʘʥ ʋ.ʄ. 

ʉʊɸʃʀʁ ʈʆɿɺʀʊʆʂ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ: ɺɯɼ ɽʌɽʂʊʀɺʅʆʉʊɯ ɼʆ ɿɸʍʀʉʊʋ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 

245 

ʏʝʨʥʝʛʘ ɺ.ʖ. 

ʐʃʗʍʀ ʋʊʀʃɯɿɸʎɯɰ ɺɯɼʇʈɸʎʖɺɸʅʀʍ 

ɸɺʊʆʐʀʅ ʊɸ ɸʅɸʃɯɿ ʄʆɾʃʀɺʆʉʊɯ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅɯʏʅʆɻʆ ɺʋɻʃɽʎʗ 

ʇɯʈʆʃɯɿʋ ɺɯɼʇʈɸʎʖɺɸʅʀʍ ɸɺʊʆʐʀʅ 
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ʏʫʡʢʦ ʉ.ʇ. 
ʇɯɼɺʀʑɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ 

ʄɯʉʔʂʆɻʆ ɸɺʊʆɹʋʉɸ ɿ ʂʆʅɼʀʎɯʆʅɽʈʆʄ 
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ʐʘʡʜʘ ɸ.ʈ. 

ʇʆɹʋɼʆɺɸ ʄɽʈɽɾɯ ɻʈʆʄɸɼʉʔʂʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɺʀʉʆʂʆɻʆ 
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ʐʚʘʡʢʦ ɸ.ʆ. 

ʇʨʦʭʦʨʯʫʢ ʄ.ɺ. 

ɹʘʛʽʥʩʴʢʠʡ ʆ.ʆ. 

ɼʦʙʨʦʚʽʥʩʴʢʠʡ ʆ.ʆ. 

ɸʅɸɿɯɿ ʆʈɻɸʅɯɿɸʎɯɰ ɼʆʈʆɾʅʔʆɻʆ ʈʋʍʋ ʅɸ 

ʇɽʈɽʍʈɽʉʊɯ ɺʋʃʀʎʔ ʏʋɼʅɯɺʉʔʂɸ - ɻɽʈʆɰɺ 

ʇʆɾɽɾʅʀʂɯɺ ʄ. ɾʀʊʆʄʀʈ 
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ʐʝʧʝʣʝʥʢʦ ɯ.ɺ. 

ʂʨʘʩʦʪʘ ɸ.ʄ. 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ ʌɸɹʆ 

ɼʃʗ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼɽʊɸʃɽʁ 
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ʅʝʤʠʨʦʚʩʴʢʠʡ ʗ.ɹ. 

ʐʫʤʣʷʢʽʚʩʴʢʠʡ ɺ.ʇ. 

ʂʨʘʩʦʪʘ ʄ.ɺ. 

ɺʘʩʠʣʝʥʢʦ ɯ.ʌ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɼɽʃʖɺɸʅʅʗ ɼʃʗ ʆʎɯʅʂʀ 

ʅɸʇʈʋɾɽʅʆɻʆ ʉʊɸʅʋ ɻɯʃʔɿ ʎʀʃɯʅɼʈɯɺ ɼɺɿ 
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ʉʘʣʦ ʉ.ɸ. 

ʇʦʙʝʨʽʡ ʊ.ʉ. 

ʉʋʏɸʉʅɯ ɿɸʉʆɹʀ ɼɯɸɻʅʆʉʊʀʂʀ ɸɺʊʆʄʆɹɯʃɯɺ 262 
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ɸɺɸʈɯʁʅɯ ʈɽɾʀʄʀ ɺ ɽʃɽʂʊʈʆʆɹʃɸɼʅɸʅʅɯ 
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ɺʀʅʀʂɸʖʊʔ ʇʆɾɽɾɯ. 
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ɸʣeʢʩeʻʚ ɸ.ɭ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ  

ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ɹʝʨʝʟʶʢ ʆ.ɺ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʙʝʟʧʝʢʠ  

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʝʜʘʛʦʛʽʢʠ ʙʝʟʧʝʢʠ, ʜ.ʪ.ʥ., ʜʦʮʝʥʪ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʇʃʀɺ ʄɸʊɽʈɯɸʃʋ ʇʆʂʈʀʊʊʗ ɼɽʊɸʃɽʁ ɻɯɼʈʆʎʀʃɯʅɼʈɸ 

ʋʑɯʃʔʅʖʖʏʆɰ ʇʃʀʊʀ ʉʄɯʊʊɭɺʆɿɸ ʅɸ ɯʅʊɽʅʉʀɺʅɯʉʊʔ ɰʍʅʔʆɻʆ 

ɿʅʆʉʋ 
 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ) ʢʦʤʫʥʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ (ʩʤʽʪʪʻʚʦʟʠ) ʚ ʢʽʣʴʢʦʩʪʽ ʙʽʣʴʰʝ 4100 ʦʜ., ʷʢʽ ʟʜʘʪʥʽ 

ʫʱʽʣʴʥʶʚʘʪʠ ʊʇɺ, ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʽ ʥʝʦʙʭʽʜʥʽ ʧʣʦʱʽ ʧʦʣʽʛʦʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʦʚʝʨʭʥʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʩʤʽʪʪʻʚʦʟʽʚ ʧʽʜʜʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʟʥʦʰʫʚʘʥʥʶ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ [1, 2] ʨʦʟʨʦʙʦʢ ʚ ʛʘʣʫʟʽ ʢʦʤʫʥʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ 

ʩʤʽʪʪʻʚʦʟʽʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʠʚʦʜʫ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ [3-8], ʷʢʠʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʦʢʨʝʤʘ ʫ ʢʦʤʫʥʘʣʴʥʠʭ ʤʘʰʠʥʘʭ [9-14]. 

ɺ ʤʘʪʝʨʽʘʣʘʭ ʩʪʘʪʪʽ [15], ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʚʠʟʥʘʯʝʥʦ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʷʢʘ ʦʧʠʩʫʻ 

ʪʘ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʥʦʰʝʥʦʩʪʽ ʩʤʽʪʪʻʚʦʟʽʚ ʫ ʮʽʣʦʤʫ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ 

ʧʣʘʥʫʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʦʤʫʥʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʩʢʣʘʜ ʪʘ ʦʥʦʚʣʝʥʥʷ ʩʤʽʪʪʻʚʦʟʽʚ, ʚʠʨʦʙʥʠʯʫ ʙʘʟʫ 

ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ). 

ʅʘʡʤʝʥʰʠʡ ʧʨʦʙʽʛ ʜʦ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʩʝʨʝʜ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʤʽʪʪʻʚʦʟʽʚ ʽʟ ʙʦʢʦʚʠʤ 

ʩʧʦʩʦʙʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ʊʇɺ, ʟʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ [16, 17], ʤʘʻ ʛʽʜʨʘʚʣʽʯʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʚʥʦʩʠʪʴ ʥʘʡʙʽʣʴʰ 

ʚʘʛʦʤʠʡ ʚʢʣʘʜ ʫ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʰʝʥʦʩʪʽ ʩʤʽʪʪʻʚʦʟʽʚ [18].  

ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʪʝʭʥʽʯʥʠʭ ʚʽʜʤʦʚ ʘʛʨʝʛʘʪʽʚ ʩʤʽʪʪʻʚʦʟʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʙʝʟʧʝʢʫ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʙʣʠʟʴʢʦ 45 %, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʽʜʤʦʚʘʤʠ 

ʛʠʜʨʦʧʨʠʚʦʜʘ (ʨʠʩ. 1), ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʦʥʠ ʦʙʫʤʦʚʣʝʥʽ ʚʠʨʦʙʥʠʯʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʚʠʢʣʠʢʘʥʠʤʠ 

ʫʩʪʘʥʦʚʢʦʶ ʥʘ ʛʽʜʨʦʧʨʠʚʦʜ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥ ʚʽʜʤʦʚ ʟʥʘʨʷʜʴ ʚʠʨʦʙʥʠʯʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʧʦʣʦʤʢʠ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʜʝʬʝʢʪʠ ʪʝʨʤʦʦʙʨʦʙʢʠ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʦʟʤʽʨʽʚ ʧʨʠ 

ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ (35 %), ʜʝʬʝʢʪʽʚ ʟʙʠʨʘʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ, ʟʘʪʷʛʫʚʘʥʥʷ ʨʽʟʴʙʦʚʠʭ ʟ'ʻʜʥʘʥʴ (30 %), 

ʥʝʷʢʽʩʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ (30 %) ʪʦʱʦ. ɺʽʜʤʦʚʠ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʯʝʨʝʟ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʩʧʦʣʫʯʝʥʴ, ʜʝʬʦʨʤʘʮʽʾ ʰʪʦʢʘ ʪʘ ʮʠʣʽʥʜʨʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 28 % ʫʩʽʭ ʚʽʜʤʦʚ 

ʝʣʝʤʝʥʪʽʚ ʛʽʜʨʦʧʨʠʚʦʜʫ [19]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʰʠʨʝʥʽʩʪʴ ʚʽʜʤʦʚ ʘʛʨʝʛʘʪʽʚ ʩʤʽʪʪʻʚʦʟʽʚ 

 

ɺ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʧʦʰʠʨʝʥʽʩʪʴ ʚʽʜʤʦʚ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʤʽʪʪʻʚʦʟʽʚ, ʟ ʷʢʦʾ ʚʠʜʥʦ, 

ʱʦ ʚʽʜʤʦʚʠ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʯʝʨʝʟ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʩʧʦʣʫʯʝʥʴ, ʜʝʬʦʨʤʘʮʽʾ ʰʪʦʢʘ ʪʘ 

ʮʠʣʽʥʜʨʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 28 % ʫʩʽʭ ʚʽʜʤʦʚ ʝʣʝʤʝʥʪʽʚ ʛʽʜʨʦʧʨʠʚʦʜʫ. ʅʘʚʝʜʝʥʽ ʜʘʥʽ 

ʢʦʨʝʣʶʶʪʴʩʷ ʪʘʢʦʞ ʟ ʜʘʥʠʤʠ, ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʚ ʨʦʙʦʪʽ, ʚ ʷʢʽʡ ʟʘʟʥʘʯʝʥʦ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʮʠʭ 

ʚʽʜʤʦʚ: ʜʣʷ ʛʽʜʨʦʥʘʩʦʩʫ ï ʩʧʨʘʮʶʚʘʥʥʷ ʢʦʨʧʫʩʫ, ʟʥʦʩ ʰʝʩʪʝʨʝʥʴ, ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʘʣʴʥʠʢʽʚ, ʪʨʽʱʠʥʠ 

ʢʦʨʧʫʩʫ; ʜʣʷ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ï ʟʥʦʩ ʤʘʥʞʝʪ, ʫʱʽʣʴʥʝʥʴ, ʰʪʦʢʘ; ʨʦʟʨʠʚ ʛʘʡʢʠ ʢʨʽʧʣʝʥʥʷ ʧʦʨʰʥʷ ʜʦ ʰʪʦʢʘ; 

ʚʠʛʠʥ ʰʪʦʢʘ; ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ; ʜʣʷ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ ï ʟʥʦʩ ʫʱʽʣʴʥʝʥʴ, ʟʦʣʦʪʥʠʢʽʚ, ʪʨʽʱʠʥʠ 

ʢʦʨʧʫʩʫ; ʜʣʷ ʰʣʘʥʛʽʚ ï ʦʙʨʠʚ ʰʣʘʥʛʽʚ, ʟʥʦʩ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴʩʷ ʪʘʢʦʞ ʟ ʜʘʥʠʤʠ, ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʚ ʨʦʙʦʪʽ [20], ʚ ʷʢʽʡ ʟʘʟʥʘʯʝʥʦ ʪʘʢʦʞ 

ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʽʜʤʦʚ ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʤʽʪʪʻʚʦʟʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʟʥʦʩʦʤ: ʜʣʷ ʛʽʜʨʦʥʘʩʦʩʫ ï ʟʥʦʩ ʰʝʩʪʝʨʝʥʴ; 

ʜʣʷ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ï ʟʥʦʩ ʤʘʥʞʝʪ, ʫʱʽʣʴʥʝʥʴ, ʰʪʦʢʘ; ʜʣʷ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ ï ʟʥʦʩ ʫʱʽʣʴʥʝʥʴ, 

ʟʦʣʦʪʥʠʢʽʚ; ʜʣʷ ʰʣʘʥʛʽʚ ï ʟʥʦʩ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. 

 

ʊʘʙʣʠʮʷ 1 ï ʇʦʰʠʨʝʥʽʩʪʴ ʚʽʜʤʦʚ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʽʜʨʦʩʠʩʪʝʤʠ ʩʤʽʪʪʻʚʦʟʽʚ 

ɽʣʝʤʝʥʪ ʛʽʜʨʦʩʠʩʪʝʤʠ ʛʽʜʨʦʥʘʩʦʩ ʛʽʜʨʦʮʠʣʽʥʜʨ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ 
ʰʣʘʥʛʠ 

ʛʽʜʨʘʚʣʽʯʥʽ 

ʬʽʣʴʪʨ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ 

ʇʦʰʠʨʝʥʽʩʪʴ ʚʽʜʤʦʚ, % 16,4é30 28é34,92 13,23é23 15é15,34 0é4 

 

ɺ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʧʨʠʯʠʥ ʚʽʜʤʦʚ ʩʤʽʪʪʻʚʦʟʽʚ, ʟ ʷʢʦʾ ʚʠʜʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʻ: ʟʦʚʥʽʰʥʷ ʪʘ ʚʥʫʪʨʽʰʥʷ ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ. ɿʦʚʥʽʰʥʷ ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 48% ʚʩʽʭ 

ʚʽʜʤʦʚ ʫ ʛʽʜʨʦʩʠʩʪʝʤʽ ʽ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʴ ʰʣʘʥʛʽʚ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ 

ʫʱʽʣʴʥʝʥʴ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʪʘ ʽʥʰʠʭ ʘʛʨʝʛʘʪʽʚ. ɯʥʰʘ ʧʦʰʠʨʝʥʘ ʧʨʠʯʠʥʘ ʚʽʜʤʦʚ ï ʚʥʫʪʨʽʰʥʷ 

ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ, ʱʦ ʩʪʘʥʦʚʠʪʴ 36 %. ʅʘʡʙʽʣʴʰʝ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʚʠʢʣʠʢʘʥʠʭ ʚʥʫʪʨʽʰʥʴʦʾ 

ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʶ, ʤʘʶʪʴ ʪʘʢʽ ʘʛʨʝʛʘʪʠ, ʷʢ ʟʦʣʦʪʥʠʢʦʚʽ ʨʦʟʧʦʜʽʣʴʥʠʢʠ, ʟʘʧʦʙʽʞʥʽ ʽ ʟʚʦʨʦʪʥʽ ʢʣʘʧʘʥʠ, 

ʛʽʜʨʦʮʠʣʽʥʜʨʠ ʽ ʛʽʜʨʦʥʘʩʦʩʠ. 
 

ʊʘʙʣʠʮʷ 2 ï ʇʦʰʠʨʝʥʽʩʪʴ ʧʨʠʯʠʥ ʚʽʜʤʦʚ ʛʽʜʨʦʩʠʩʪʝʤ ʩʤʽʪʪʻʚʦʟʽʚ [21] 

ʇʨʠʯʠʥʘ 

ʚʽʜʤʦʚʠ 

ʟʦʚʥʽʰʥʷ 

ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʷ 

ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ 

ʨʫʡʥʫʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ 

ʘʛʨʝʛʘʪʫ 

ʽʥʰʽ 

ʚʽʜʤʦʚʠ 

ʇʦʰʠʨʝʥʽʩʪʴ 

ʚʽʜʤʦʚ, % 
48 36 8 4 5 

 

ɺ ʪʘʙʣ. 3. ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʪʪʷ ʜʝʪʘʣʝʡ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʫʱʽʣʴʥʶʶʯʦʾ ʧʣʠʪʠ 

ʩʤʽʪʪʻʚʦʟʘ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʟʥʦʩʫ [22]. 

 

ʊʘʙʣʠʮʷ 3 ï Iʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʩʫ ʜʝʪʘʣʝʡ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʫʱʽʣʴʥʶʶʯʦʾ ʧʣʠʪʠ ʩʤʽʪʪʻʚʦʟʘ ʜʣʷ ʨʽʟʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʣʘʟʤʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʜʝʪʘʣʝʡ [22] 

ˉ ɺʠʜʠ ʧʣʘʟʤʦʚʠʭ 

ʧʦʢʨʠʪʪʽʚ 

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʧʦʢʨʠʪʪʷ, ɻʇʘ ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʘʙʨʘʟʠʚʥʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ, Ĭ10
10 

1 Fe + 25 % Ni 3,6 1,979 

2 Fe + 25 % Ni + 25 % Cr 4,7 0,947 

3 Fe + 25 % Ni + 50 % Cr 7,0 0,547 

4 Cr 7,5 1,789 

 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʘʙʣ. 3 ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʪʘʪʘʙʝʣʴʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʤʝʪʦʜʦʤ ɹʦʢʩʘ-ʋʽʣʩʦʥʘ [23] ʪʘ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ 

"PlanExp", ̫ ʢʘ ʟʘʭʠʱʝʥʘ ʩʚʽʜʦʮʪʚʦʤ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ [24]  ̔ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ 

ʨʦʙʦʪʽ [25], ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʩʫ ʜʝʪʘʣʝʡ 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʫʱʽʣʴʥʶʶʯʦʾ ʧʣʠʪʠ ʩʤʽʪʪʻʚʦʟʘ ʚʽʜ ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʪʪʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ɺʠʷʚʣʝʥʦ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʪʪʷ ʜʝʪʘʣʝʡ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʫʱʽʣʴʥʶʶʯʦʾ 

ʧʣʠʪʠ ʩʤʽʪʪʻʚʦʟʘ ʥʘ ʥ̔ʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʟʥʦʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʩʫ ʜʝʪʘʣʝʡ 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʫʱʽʣʴʥʶʶʯʦʾ ʧʣʠʪʠ ʩʤʽʪʪʻʚʦʟʘ ʚʽʜ ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʪʪʷ. 
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ʋɼʂ 629.3 

 

ɹʝʛʝʨʩʴʢʠʡ ɼ.ɹ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɺʽʪʶʢ ɯ.ɺ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ 

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʎʝʨʧʠʮʴʢʠʡ ɸ.ɺ., ʟʜʦʙʫʚʘʯ ʛʨʫʧʠ ɸɸɻ-21ʤ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʇʈʆɹʃɽʄɸʊʀʂɸ ʇɯɼɹʆʈʋ ɺɸʈɯɸʅʊɯɺ ʈʆɿʄɯʑɽʅʅʗ ɽʃɽʄɽʅʊɯɺ 18650 ɺ 

ɹɸʊɸʈɽʁʅʀʍ ʄʆɼʋʃʗʍ ɽʃɽʂʊʈʆɸɺʊʆʄʆɹɯʃɯɺ  

 
ʇʽʜʙʽʨ ʧʨʘʚʠʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 18650 ʚ ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʽ 

ʝʣʝʢʪʨʦʘʚʪʦʤʦʙʽʣʽʚ ʻ ʚʘʞʣʠʚʠʤ ʽ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʯʝʨʝʟ ʢʽʣʴʢʘ ʘʩʧʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ, 

ʙʝʟʧʝʢʦʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʻʶ ʧʨʦʩʪʦʨʫ. ɽʣʝʤʝʥʪʠ 18650, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʤʦʙʽʣʷʭ 

ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʱʽʣʴʥʦʩʪʽ ʝʥʝʨʛʽʾ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʘʣʝ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʎʝ ʧʠʪʘʥʥʷ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʯʝʨʝʟ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʽʯʥʽ ʚʠʢʣʠʢʠ. 

 
ʈʠʩʫʥʦʢ 1. ɺʘʨʽʘʥʪʠ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 18650: 

ʘ) ʢʚʘʜʨʘʪʥʝ; ʙ) ʨʦʤʙʦʤ; ʚ) ʪʨʠʢʫʪʥʝ; ʛ) ʢʚʘʜʨʘʪʥʝ ʟʽ ʟʤʽʱʝʥʥʷʤ ʨʷʜʫ 

 

ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʚʠʢʣʠʢʽʚ ʻ ʚʠʙʽʨ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤ ʽ ʧʘʨʘʣʝʣʴʥʠʤ ʟ'ʻʜʥʘʥʥʷʤ. ʋ ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʟ'ʻʜʥʘʥʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʧʨʫʛʘ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʢʫʤʫʣʷʪʦʨʫ ʜʦʩʷʛʘʪʠ ʚʠʱʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʆʜʥʘʢ 

ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʻʤʥʽʩʪʴ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʤʦʛ ʘʚʪʦʤʦʙʽʣʷ ʜʦ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʥʘʧʨʫʛʦʶ ʪʘ ʻʤʥʽʩʪʶ. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʠʪʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 18650 ʫ ʙʘʪʘʨʝʡʥʦʤʫ 

ʤʦʜʫʣʽ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ ʻ ʢʣʶʯʦʚʠʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ 

ʘʢʫʤʫʣʷʪʦʨʘ ʪʘ ʡʦʛʦ ʚʘʛʫ. ʈʽʟʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ - ʪʘʢʽ ʷʢ ʣʽʥʽʡʥʝ, ʪʨʠʢʫʪʥʝ ʯʠ ʢʨʫʛʦʚʝ 
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ʨʦʟʤʽʱʝʥʥʷ - ʜʦʟʚʦʣʷʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʘʪʘʨʝʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʢʦʨʧʫʩʫ ʪʘ ʨʦʟʤʽʨʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 

ʊʨʝʪʽʡ ʬʘʢʪʦʨ - ʮʝ ʧʠʪʘʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʙʘʪʘʨʝʡ. ʃʽʪʽʡ-ʽʦʥʥʽ ʝʣʝʤʝʥʪʠ, ʟʦʢʨʝʤʘ 18650, ʚʠʜʽʣʷʶʪʴ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. ʇʦʛʘʥʘ ʪʝʨʤʦʨʝʛʫʣʷʮʽʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʛʨʽʚʫ, ʱʦ ʟʥʠʞʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘʪʘʨʝʡ ʪʘ ʩʢʦʨʦʯʫʻ ʾʭ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. ʊʦʤʫ ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʜʫʣʽʚ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ 

ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʘ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʫ ʤʦʜʫʣʽ. 

ɹʝʟʧʝʢʘ ʻ ʱʝ ʦʜʥʽʻʶ ʢʨʠʪʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʘʪʘʨʝʡ. ʗʢʱʦ 

ʝʣʝʤʝʥʪʠ ʙʘʪʘʨʝʾ ʟ'ʻʜʥʘʥʽ ʘʙʦ ʨʦʟʤʽʱʝʥʽ ʥʝʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʟʘʛʦʨʷʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝʨʽʚʥʦʤʽʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʾʭ ʧʝʨʝʜʯʘʩʥʠʡ ʚʠʭʽʜ ʟ ʣʘʜʫ. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʪʘʢʦʞ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʘʪʘʨʝʡ ʥʝ ʪʽʣʴʢʠ 

ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʡ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʅʝʧʨʘʚʠʣʴʥʠʡ ʧʽʜʙʽʨ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʙʽʣʴʰʠʭ ʚʠʪʨʘʪ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʯʘʩʪʽʰʫ ʟʘʤʽʥʫ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʘʚʪʦʤʦʙʽʣʷ. 

ʋ ʧʠʪʘʥʥʷʭ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʘʪʘʨʝʡ ʪʘʢʦʞ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʘʛʦʚʽ ʦʙʤʝʞʝʥʥʷ. ʃʝʛʢʽ ʡ ʢʦʤʧʘʢʪʥʽ 

ʤʦʜʫʣʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʟʘʛʘʣʴʥʫ ʤʘʩʫ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʘʧʘʩ ʭʦʜʫ. ʊʦʤʫ ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʻ ʚʠʨʽʰʘʣʴʥʠʤ 

ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ. 

ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʪʘʨʝʷʤʠ (BMS) ʻ ʱʝ ʦʜʥʠʤ ʘʩʧʝʢʪʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʢʦʥʬʽʛʫʨʘʮʽʶ. 

ʉʠʩʪʝʤʘ BMS ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʥʪʨʦʣʴ ʟʘ ʟʘʨʷʜʦʤ ʽ ʨʦʟʨʷʜʦʤ ʘʢʫʤʫʣʷʪʦʨʘ, ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʥʘʧʨʫʟʽ. ʋ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ ʝʣʝʤʝʥʪʽʚ 18650 ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʨʽʟʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʝʥʩʦʨʽʚ ʽ ʧʨʦʚʽʜʥʠʢʽʚ. 

ɺʨʘʭʦʚʫʶʯʝ ʚʩʝ ʚʠʱʝ ʥʘʚʝʜʝʥʝ, ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʚʘʨʽʘʥʪʠ ʨʦʟʤʽʱʝʥʥʷ ʜʝʚôʷʪʠ ʝʣʝʤʝʥʪʽʚ 18650 ʚ 

ʙʘʪʘʨʝʡʥʦʤʫ ʤʦʜʫʣʽ ʟʘ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʨʠʩ. 1. ʇʨʦʧʦʥʫʻʪʴʩʷ ʯʦʪʠʨʠ ʚʘʨʽʘʥʪʠ ʨʦʟʤʽʱʝʥʥʷ: 

ʢʚʘʜʨʘʪʥʝ(ʨʠʩ. 1ʘ), ʨʦʤʙʦʤ(ʨʠʩ. 1ʙ), ʪʨʠʢʫʪʥʝ(ʨʠʩ. 1ʚ) ʪʘ ʢʚʘʜʨʘʪʥʝ ʟʽ ʟʤʽʱʝʥʥʷʤ ʨʷʜʫ(ʨʠʩ. 1ʛ). 

ɻʦʣʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ, ʟʘ ʷʢʠʤ ʙʫʜʝʤʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʘʨʽʘʥʪʠ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʻ ʧʣʦʱʘ, ʷʢʫ ʙʫʜʝ 

ʟʘʡʤʘʪʠ ʙʘʪʘʨʝʡʥʠʡ ʤʦʜʫʣʴ. ʈʦʟʨʘʭʫʚʘʚʰʠ ʧʣʦʱʫ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʨʦʟʩʪʘʚʠʤʦ ʫ 

ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷʤ: ʢʚʘʜʨʘʪʥʝ ï 988 ʤʤ
2
, ʪʨʠʢʫʪʥʝ ï 765 ʤʤ

2
, ʨʦʤʙʦʤ ï 750 ʤʤ

2
, ʢʚʘʜʨʘʪʥʝ ʟʽ ʟʤʽʱʝʥʥʷʤ 

ʨʷʜʫ ï 675 ʤʤ
2
. 

ɿʘ ʱʽʣʴʥʽʩʪʶ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʫ ʤʦʜʫʣʽ, ʘ ʪʘʢʦʞ ʟʨʫʯʥʽʩʪʶ ʦʙôʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʤʦʜʫʣʽʚ ʫ 

ʚʝʣʠʢʫ ʙʘʪʘʨʝʶ, ʩʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʙʝʟʫʤʦʚʥʦ ʢʨʘʱʠʡ ʮʝ ʢʚʘʜʨʘʪʥʝ ʟʽ ʟʤʽʱʝʥʥʷʤ ʨʷʜʫ. 

ʆʙʨʘʥʠʡ ʚʘʨʽʘʥʪ ʨʦʟʤʽʱʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʽʨ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʜʝ ʦʙʤʝʞʝʥʠʡ ʦʙôʻʤ ʚʽʜʚʝʜʝʥʠʡ ʜʣʷ ʙʘʪʘʨʝʡʥʦʛʦ ʤʦʜʫʣʷ. 

ʆʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʢʦʥʪʨʦʣʶ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʘʢʫʤʫʣʷʪʦʨʘ ʪʘ ʟʥʠʞʫʻ ʨʠʟʠʢʠ ʧʝʨʝʛʨʽʚʫ. ɯ ʚʨʝʰʪʽ-ʨʝʰʪ ʧʨʘʚʠʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʟʘʨʷʜʢʠ ʪʘ ʨʦʟʨʷʜʢʠ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʘʢʫʤʫʣʷʪʦʨʫ ʧʨʘʮʶʚʘʪʠ ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʦ, ʧʨʦʜʦʚʞʫʶʯʠ ʡʦʛʦ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʟʙʽʣʴʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʮʠʢʣʽʚ ʜʦ ʜʝʛʨʘʜʘʮʽʾ. 

 

  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ɹʽʣʽʯʝʥʢʦ ɺ.ɺ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʜ.ʪ.ʥ. ʧʨʦʬʝʩʦʨ 

ʄʘʪʚʽʡʯʫʢ ɼ.ʄ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɺʅʊʋè 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɽʅʂʆɼɽʈɯɺ ʇʈʀ ʇʈʆɺɽɼɽʅʅɯ ʇɸʈɸʄɽʊʈʀʏʅʆɰ 

ɼɯɸɻʅʆʉʊʀʂʀ ɼɺʀɻʋʅɸ 
 

ɼiʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʊʆ ʚʠʨʦʙʫ ʚʮʽʣʦʤʫ i ʨʝʤʦʥʪʫ ʜʚʠʛʫʥʽʚ ʟʦʢʨʝʤʘ. ʅʘʧʨʘʚʣʝʥʦ 

ʥʘ ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤiʩʪʢʦʩʪi, ʧiʜʚʠʱʝʥʥʷ ʷʢʦʩʪi ʮʠʭ ʨʦʙiʪ, ʘ ʪʘʢʦʞ ʟʙiʣʴʰʝʥʥʷ ʨʝʩʫʨʩʫ, ʧiʜʚʠʱʝʥʥʷ 

ʙʝʟʚiʜʢʘʟʥʦʩʪi i ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪi ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʠ [1] 

ʆʜʥʠʤ ʽʟ ʨʽʟʥʦʚʠʜʽʚ ʩʫʙôʻʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʛʝʨʤʝʪʠʯʥʽʩʪʶ 

ʨʦʙʦʯʠʭ ʦʙôʻʤʽʚ (ʚʠʪʨʘʪʘ ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ, ʫʛʘʨ ʦʣʠʚʠ, ʢʦʤʧʨʝʩʽʷ, ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ ʧʦʚʽʪʨʷ,ʪʠʩʢ 

ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ ʪʘ ʾʭ ʧʨʦʨʠʚ ʫ ʢʘʨʪʝʨ) [1]. ɿ ʥʘʚʝʜʝʥʠʭ ʧʦʧʝʨʝʜʥʴʦ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʚʠʛʫʥʘ 

ʤʦʞʝʤʦ ʚʠʜʽʣʠʪʠ ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ ʧʦʚʽʪʨʷ.  

ɿʘ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ (ʟʦʢʨʝʤʘ, ʢʦʥʪʨʦʣʴʥʦʶ) ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʩʧʨʘʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʚ ʮʽʣʦʤʫ ʡ 

ʦʢʨʝʤʠʭ ʡʦʛʦ ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ. ʇʘʣʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʽʦʜʠʯʥʦ ʢʦʥʪʨʦʣʶʶʪʴ ʫ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ ʘʙʦ ʥʘ 

ʩʪʝʥʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ï ʚʠʪʨʘʪʦʤʽʨʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ, 

ʤʘʩʠ ʪʘ ʦʙ'ʻʤʫ ʧʦʪʦʢʫ ʩʧʦʞʠʚʘʥʦʛʦ ʧʘʣʠʚʘ. [2].   

ɿʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʨʦʟʭʦʜʦʤʽʨʠ ʧʦʚʽʪʨʷ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ VAF (Volume Air Flow) (ʨʠʩ.1,ʘ): 

ɺʠʢʦʨʠʩʪʦʚʫʻ ʟʘʩʣʽʥʢʫ, ʷʢʘ ʟʤʽʥʶʻ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ 

ʜʚʠʛʫʥ. ʈʫʭ ʟʘʩʣʽʥʢʠ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʧʦʪʝʥʮʽʦʤʝʪʨ, ʱʦ ʩʪʚʦʨʶʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʦʙôʻʤ ʧʦʚʽʪʨʷ; MAF (Mass Air  Flow) (ʨʠʩ1,ʙ). ɿʘʟʚʠʯʘʡ ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʛʘʨʷʯʦʛʦ ʜʨʦʪʫ ʘʙʦ ʛʘʨʷʯʦʾ 

ʧʣʽʚʢʠ. ʂʦʣʠ ʧʦʚʽʪʨʷ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʘʛʨʽʪʠʡ ʝʣʝʤʝʥʪ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʷ, ʽ ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʻ 

ʤʘʩʫ ʧʦʚʽʪʨʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʝʣʝʤʝʥʪʘ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʝʥʩʦʨʠ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ 
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ʉʝʥʩʦʨʠ VAF ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʫ ʩʪʘʨʽʰʠʭ ʘʚʪʦʤʦʙʽʣʷʭ ʪʘ ʥʘ ʢʘʨʙʶʨʘʪʦʨʥʠʭ ʜʚʠʛʫʥʘʭ. 

ʇʝʨʝʚʘʞʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ, ʜʝ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʥʝ ʻ ʢʨʠʪʠʯʥʦʶ ʚ 

ʩʚʦʶ ʯʝʨʛʫ MAF ʩʝʥʩʦʨʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʷʭ ʟ ʩʠʩʪʝʤʦʶ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʜʝ 

ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʧʦʚʽʪʨʷ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ ʽ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

ʅʘ ʩʴʦʛʦʜʥʽ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʽʘʛʥʦʩʪʠʢʠ, ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʤʽʥʠ ʨʦʟʭʦʜʦʤʽʨʽʚ VAF ʚ 

ʩʠʣʫ ʾʭʥʴʦʾ ʥʝʪʦʯʥʦʩʪʽ, ʘʨʭʘʾʯʥʦʩʪʽ ʪʘ ʙʘʥʘʣʴʥʦʛʦ ʟʥʦʰʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʯʘʩʪʠʥʠ. ʏʘʩʪʦ ʮʝ 

ʥʝʤʦʞʣʠʚʦ ʪʘ ʥʝ ʨʝʥʪʘʙʝʣʴʥʦ ʚʠʢʦʥʘʪʠ ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ ʪʠʧ ʩʝʥʩʦʨʽʚ ʟʥʷʪʠʡ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʘʥʘʣʦʛʽʚ ʥʝ 

ʽʩʥʫʻ, ʘ ʥʘʷʚʥʽ ʟʘʧʯʘʩʪʠʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʮʽʥʫ. 

ɺʠʨʽʰʝʥʥʷʤ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʟʘʤʽʥʘ VAF ʩʝʥʩʦʨʫ ʥʘ MAF ʩʝʥʩʦʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʩʠʛʥʘʣʫ (ʝʥʢʦʜʝʨʫ). ɼʽʘʧʘʟʦʥ ʘʥʘʣʦʛʦʚʦ ʩʠʛʥʘʣʫ ʥʠ ʚʠʭʦʜʽ ʜʣʷ ʦʜʥʦʛʦ ʽ ʽʥʰʦʛʦ ʪʠʧʫ ʨʦʟʭʦʜʦʤʽʨʫ ʣʝʞʠʪʴ 

ʚ ʤʝʞʘʭ 0,22-4,8 ɺ, ʘʣʝ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ ʻ ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʝʥʢʦʜʝʨ ʥʘ ʙʘʟʽ ʧʣʘʪʠ Arduino CH340 ʪʘ 

ʧʨʦʮʝʩʦʨʫ ATMEGA328P ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʷʢʦʛʦ ʧʦʢʘʟʘʥʠʡ ʥʘ (ʨʠʩ 2) 

 
ʈʠʩʫʥʦʢ.2 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʝʥʢʦʜʝʨʫ 

ʌʫʥʢʮʽʦʥʘʣ ʜʘʥʦʛʦ ʝʥʢʦʜʝʨʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʟ MAF ʩʝʥʩʦʨʫ ʪʘ ʧʝʨʝʪʚʦʨʠʪʠ ʡʦʛʦ 

ʚ ʥʝʦʙʭʽʜʥʠʡ, ʟʨʦʟʫʤʽʣʠʡ ʩʠʛʥʘʣ ʜʣʷ ɽɹʋ ʢʝʨʫʚʘʥʥʷ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʝʥʢʦʜʝʨ ʤʘʻ mini usb ʨʦʟôʻʤ ʥʘ ʷʢʠʡ 

ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʢʝʨʫʶʯʘ ʧʨʦʛʨʘʤʘ.ʇʨʠʢʣʘʜ  ʬʨʘʛʤʝʥʪʫ ʧʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʠʡ ʥʘ (ʨʠʩ.3) 

 
ʈʠʩʫʥʦʢ 3.- ʌʨʘʛʤʝʥʪ ʢʝʨʫʶʯʦʾ ʧʨʛʨʘʤʠ ʝʥʢʦʜʝʨʫ 
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ɿ ʬʨʘʛʤʝʥʪʫ ʤʠ ʙʘʯʠʤʦ ʱʦ ʘʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ 0-5 ɺ., ʷʢʠʡ ʤʦʞʝ ʚʠʜʘʪʠ ʨʦʟʭʦʜʦʤʽʨ ʨʦʟʙʠʪʦ ʥʘ 

ʮʠʬʨʦʚʠʡ,  ʣʘʥʢʠ ʚʽʜ 0 ʜʦ 250. ɿʣʽʚʘ ʮʝ ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ, ʟ ʧʨʘʚʘ ʚʠʭʽʜʥʠʡ, ʷʢʠʡ ʤʠ ʤʦʞʝʤʦ ʟʤʽʥʶʚʘʪʠ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘʚʦʜʫ ʚʠʨʦʙʥʠʢʘ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ʩʪʘʥʜʘʨʪʥʦʛʦ VAF ʨʦʟʭʦʜʦʤʽʨʫ. 

ʆʢʨʽʤ ʪʦʛʦ ʜʦ ʝʥʢʦʜʝʨʫ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʠʡ ʩʠʛʥʘʣ ʟ ʣʷʥʜʠ - ʟʦʥʜ ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0-1 ɺ. 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʠ ʤʦʞʝʤʦ ʨʝʜʘʛʫʚʘʪʠ ʢʝʨʫʶʯʫ ʧʨʦʛʨʘʤʫ ʥʘ ʫʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ 

ʙʘʟʫʶʯʠʩʴ ʧʦ ʧʦʢʘʟʥʠʢʘʭ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ.  

ʆʪʞʝ ʦʩʪʘʪʦʯʥʠʡ ʚʠʜ ʢʝʨʫʶʯʦʾ ʧʨʦʛʨʘʤʠ ʧʦʚʠʥʝʥ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʟʘʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʠʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ VAF ʩʝʥʩʦʨʫ (ʟʘʚʦʜʩʴʢʽ ʧʘʨʘʤʝʪʨʠ) ʪʘ ʙʫʪʠ ʦʧʪʠʤʽʟʦʚʘʥʠʤ ʟʛʽʜʥʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦʾ 

ʩʫʤʽʰʽ, ʱʦ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʜʣʷ ʢʦʞʥʦʛʦ ʜʚʠʛʫʥʘ ʯʝʨʝʟ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ɼʘʥʠʡ ʧʨʠʣʘʜ ʻ ʧʨʦʩʪʠʤ ʫ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʪʘ ʡʦʛʦ ʧʦʜʘʣʴʰʦʤʫ ʥʘʣʘʰʪʫʚʘʥʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʽʘʛʥʦʩʪʠʢʠ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʦʩʪʘʥʥʷ ʝʥʢʦʜʝʨʫ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʩʫʯʘʩʥʽ MAF ʩʝʥʩʦʨʠ ʜʣʷ ʜʚʠʛʫʥʽʚ ʜʝ ʮʝ ʥʝ 

ʧʝʨʝʜʙʘʯʝʥʦ ʢʦʥʩʪʨʫʢʮʽʻʶ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʜʘʥʘ ʟʘʤʽʥʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʰʝʚʽ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʩʝʥʩʦʨʠ MAF, ʧʦʢʨʘʱʠʪʠ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘ ʧʨʠʡʦʤʠʩʪʽʩʪʴ ʜʚʠʛʫʥʘ ʟʘ ʨʘʭʫʥʦʢ 

ʙʽʣʴʰ ʯʫʪʣʠʚʦʛʦ ʪʘ ʪʦʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʪʠʧʫ ʜʚʠʛʫʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʠʦʢʨʝʤʠʪʠ ʧʘʨʘʤʝʪʨ 

ʝʢʦʣʦʛʽʯʥʦʛʦʩʪʽ ʱʦ ʧʦʢʨʘʱʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʷʢʽʩʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʊʽʪʦʚʘ ʃ. ʃ., ʅʘʜʪʦʯʽʡ ʆ. ɺ., ʈʦʛʦʚʩʴʢʠʡ ɯ. ʃ. ʄʝʪʦʜʦʣʦʛʽʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʤʘʰʠʥ ʜʣʷ 
ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. ʄʦʥʦʛʨʘʬʽʷ.  

2. ʃʶʣʴʢʘ ɺ.ʉ., ʂʦʥʴʦʢ ʄ.ʄ., ʇʝʨʠʥʩʴʢʠʡ ʖ.ɭ.ʂʣʽʤʦʚ ʆ.ʄ. ʆʩʥʦʚʠ ʜʽʘʛʥʦʩʪʠʢʠ ʘʚʪʦʤʦʙʽʣʷ. 

ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ ɺʅɿ ʋʢʨʘʾʥʠ. 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ 
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ʋɼʂ 629.113 

 

ɹʣʘʪʥʽʮʢʠʡ ʄʽʨʦʩʣʘʚ
1
, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʫ 

 ʪʘ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɼ̔ ʞʦ ʗʥ
1
, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʥʩʧʦʨʪʫ 

 ʪʘ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʨʘʚʯʝʥʢʦ ʆ.ʇ.
2
, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʃʦʚʩʴʢʘ ɸ.ʆ.
3
, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ 

 ʽʥʞʝʥʝʨʽʾ ʚʘʛʦʥʽʚ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 
1
ɾʠʣʽʥʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ɾʠʣʽʥʘ, ʉʣʦʚʘʯʯʠʥʘ) 
2
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

3
ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ʇʆɹʋɼʆɺɸ ɺʋɿʃɯɺ ʄɸʅɯʇʋʃʗʊʆʈɸ ɼʃʗ ɿɹɯʈʂʀ ʉɽʈɺOɼɺʀɻʋʅɸ 

ʂɽʈʄʆɺʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ɸɺʊʆʄʆɹɯʃʗ 

 
ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʡ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʥʠʢʘʤ ʟʥʠʟʠʪʠ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ ʧʨʦʤʠʩʣʦʚʽ 

ʤʘʥʽʧʫʣʷʪʦʨʠ ʩʪʘʶʪʴ ʩʪʝʨʝʦʪʠʧʥʦʶ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ [1, 2]. ɿ ʮʴʦʛʦ ʬʘʢʪʫ ʚʠʧʣʠʚʘʻ 

ʧʝʨʝʚʘʛʘ, ʪʦʙʪʦ ʙʝʟʧʝʨʝʨʚʥʘ ʨʦʙʦʪʘ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʫʞʥʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʪʦʯʥʦʩʪʽ, ʜʣʷ ʷʢʠʭ ʨʦʟʛʦʨʪʘʥʥʷ ʣʶʜʠʥʠ ʻ ʟʥʘʯʥʠʤ ʬʽʟʠʯʥʠʤ ʦʙʤʝʞʝʥʥʷʤ. ʇʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ 

ʽ ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʢʠ ʧʨʦʜʦʚʞʫʚʘʪʠʤʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ ʫ ʧʽʜʪʨʠʤʮʽ ʨʦʟʚʠʪʢʫ ʫ ʩʫʯʘʩʥʦʤʫ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ. 

ʋ ʜʦʧʦʚʽʜʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʪʘʥʮʽʾ, ʷʢʘ ʙʫʜʝ 

ʯʘʩʪʠʥʦʶ ʘʚʪʦʤʘʪʠʯʥʦʾ ʣʽʥʽʾ, ʱʦ ʩʣʫʛʫʚʘʪʠʤʝ ʜʣʷ ʧʦʚʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʩʝʨʚʦʜʚʠʛʫʥʘ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʜʦʨʦʞʥʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʘʪʠʤʝ ʟʘʚʜʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ 

ʫʢʣʘʜʘʥʥʷ ʜʚʦʢʦʤʧʦʥʝʥʪʥʠʭ ʜʨʫʢʦʚʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʝʪʦʯʥʦʩʪʝʡ 

ʨʦʟʤʽʨʽʚ. ɺʩʽ ʚʠʢʦʥʘʥʽ ʢʨʦʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʢʦʤʧʦʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʚʠʢʦʥʘʥʠʭ ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʧʘʨʘʤʠ ʟ ʨʝʟʫʣʴʪʫʶʯʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ, 

ʷʢʽ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʤʘʥʽʧʫʣʷʪʦʨʘ. 

ʇʣʘʪʘ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʠʚʦʜʫ ʢʝʨʫʚʘʥʥʷ ʩʝʨʚʦʜʚʠʛʫʥʦʤ ʢʝʨʤʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʘʚʪʦʤʦʙʽʣʷ. ʇʣʘʪʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʜʚʠʛʫʥʘ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʜʦʚʽ 

ʝʣʝʢʪʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʽʥʪʝʛʨʘʣʴʥʽ ʩʭʝʤʠ, ʤʽʢʨʦʧʨʦʮʝʩʦʨʠ, ʢʦʥʪʨʦʣʝʨʠ ʞʠʚʣʝʥʥʷ, ʜʘʪʯʠʢʠ ʪʦʱʦ. ʌʫʥʢʮʽʷ ʩʭʝʤʥʦʾ ʧʣʘʪʠ 

ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʦʪʨʠʤʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʩʠʛʥʘʣʠ (ʥʘʧʨʠʢʣʘʜ, ʽʥʩʪʨʫʢʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʜʘʪʯʠʢʘ ʪʦʱʦ) ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʜʚʠʛʫʥʘ, ʨʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ, 

ʩʪʘʨʪ-ʩʪʦʧ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ, ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʘʶʯʠ ʪʦʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ [3, 4]. 

ʋ ʨʦʙʦʪʽ [4] ʚʠʢʣʘʜʝʥʦ ʚʩʽ ʚʠʤʦʛʠ ʜʦ ʜʘʥʦʛʦ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʟʜʽʡʩʥʠʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ (ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʤʘʥʽʧʫʣʷʪʦʨ, ʩʪʘʥʠʥʘ ʜʣʷ ʜʨʫʢʦʚʘʥʠʭ ʧʣʘʪ, ʩʪʦʧʦʨ ʜʣʷ 

ʣʽʞʦʢ, ʙʨʫʜʦʚʽʜʩʤʦʢʪʫʚʘʯ) ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʪʘʥʮʽʾ ʬʘʣʴʮʶʚʘʣʴʥʠʭ ʧʣʘʪ (ʨʠʩ. 1). 

 
 

ʈʠʩʫʥʦʢ 1 - 3D CAD-ʤʦʜʝʣʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʫʟʣʘ ʤʘʥʽʧʫʣʷʪʦʨʘ: 1 - ʩʪʘʥʠʥʘ 

ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ ʟ ʾʾ ʜʠʩʧʣʝʻʤ; 2 - ʣʽʥʽʡʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʨʠʚʽʜ ʧʦ ʦʜʥʽʡ ʦʩʽ; 3 - ʫʧʦʨ ʩʪʘʥʠʥʠ; 4 ï 

ʘʤʦʨʪʠʟʘʪʦʨ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

18 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʰʠʨʶʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʤʘʥʽʧʫʣʷʪʦʨʘ ʚ ʜʚʦʭ ʽʥʰʠʭ 

ʦʩʷʭ (ʢʨʽʤ ʚʞʝ ʟʛʘʜʘʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ) ʽ ʟʘʭʚʘʪʥʦʶ ʛʦʣʦʚʢʦʶ. ʂʦʥʩʪʨʫʢʪʠʚʥʘ 

ʧʨʦʧʦʟʠʮʽʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʝʨʘʮʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʧʣʘʪʠ ʚʽʜ ʩʪʘʥʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ ʜʦ 

ʧʽʜʜʦʥʘ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʫʜʝ ʦʧʠʩʘʥʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ. ʉʫʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʷʢɦʦ ʩʪʘʥʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ ʜʦʩʷʛʘʻ ʢʽʥʮʝʚʦʛʦ ʧʦʣʦʞʝʥʥʷ (ʪʦʙʪʦ ʪʨʦʭʠ ʥʠʞʯʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʜʚʦʚʽʩʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩʫʥʢʫ 2), ʪʦ ʚʦʥʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟ 

ʚʽʜʢʨʠʪʦʶ ʟʘʭʚʘʪʥʦʶ ʛʦʣʦʚʢʦʶ ʥʘʜ ʧʣʘʪʦʶ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ ʽ ʛʦʣʦʚʢʘ ʟʘʢʨʠʪʘ. ʇʦʪʽʤ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘʜ 

ʧʽʜʜʦʥʦʤ ʽ ʯʝʢʘʻ ʪʘʤ, ʜʦʢʠ ʙʣʦʢ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʥʝ ʧʽʜʥʽʤʝ ʡʦʛʦ ʥʘʜ ʢʦʥʚʝʻʨʥʦʶ ʩʪʨʽʯʢʦʶ ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

ʟʘʙʝʟʧʝʯʠʪʴ ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʫʶʯʠʭ ʰʪʠʬʪʽʚ. ʃʠʰʝ ʧʽʩʣʷ ʮʴʦʛʦ ʜʨʫʢʦʚʘʥʫ ʧʣʘʪʫ 

ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʯʘʩʪʠʥʫ ʜʚʠʛʫʥʘ ʡ ʝʣʝʢʪʨʦʥʽʢʠ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʧʽʜʜʦʥʽ. ʅʘ ʘʚʪʦʤʘʪʠʯʥʽʡ ʣʽʥʽʾ 

ʚʩʪʘʥʦʚʣʝʥʦ ʢʽʣʴʢʘ ʤʘʥʽʧʫʣʷʪʦʨʽʚ (ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʘʥʮʽʷ ʻ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰʦʾ ʣʽʥʽʾ). ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʙʫʜʝ 

ʚʠʛʽʜʥʦ ʫʥʽʬʽʢʫʚʘʪʠ ʾʭ ʢʦʥʩʪʨʫʢʮʽʶ. ʎʷ ʫʥʽʬʽʢʘʮʽʷ ʚ ʦʩʥʦʚʥʦʤʫ ʩʪʦʩʫʻʪʴʩʷ ʪʠʧʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʩʝʨʚʦʧʨʠʚʦʜʽʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ, ʨʝʡʦʢ ʟ ʢʘʨʝʪʢʘʤʠ, ʜʽʘʤʝʪʨʽʚ ʦʧʦʨʥʠʭ ʩʪʨʠʞʥʽʚ ʽ ʾʭ ʜʝʨʞʘʢʽʚ. 

 

 
ʈʠʩʫʥʦʢ 2 - 3D CAD-ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʧʣʘʪ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ ʜʚʦʚʽʩʥʦʛʦ 

ʤʘʥʽʧʫʣʷʪʦʨʘ: 1 - ʢʘʙʝʣʴʥʠʡ ʣʘʥʮʶʛ; 2 - ʣʽʥʽʡʥʠʡ ʝʣʝʢʪʨʦʧʨʠʚʦʜ, 4 - ʦʧʦʨʘ, 5 ï ʚʫʟʦʣ ʟʘʭʦʧʣʝʥʥʷ 

ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʚʦʚʽʩʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ 

ʆʧʦʨʥʘ ʯʘʩʪʠʥʘ ʤʘʥʽʧʫʣʷʪʦʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʩʪʘʚʢʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʝʩʪʠ ʩʪʨʠʞʥʽʚ ʜʽʘʤʝʪʨʦʤ 

40 ʤʤ. ʏʦʪʠʨʠ ʟ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʦʧʨʠʚʦʜʫ ʽ ʜʚʽ ʟ ʥʠʭ ʥʘ ʩʪʦʨʦʥʽ ʦʧʦʨʠ ʨʝʡʢʠ. ʄʝʪʦʶ 

ʪʘʢʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʤʽʮʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʣʦ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘʭʚʘʪʥʦʾ ʛʦʣʦʚʢʠ. ʊʠʧ 

ʪʨʠʤʘʯʘ ʙʫʚ ʦʙʨʘʥʠʡ STHWSB40 ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ MISUMI. ʅʘ ʨʠʩʫʥʢʫ 3 ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʨʠʬʣʝʥʠʡ ʤʝʪʘʣʝʚʠʡ ʪʨʠʤʘʯ ʜʣʷ ʯʽʪʢʦʛʦ ʢʨʽʧʣʝʥʥʷ ʧʥʝʚʤʘʪʠʯʥʠʭ ʰʣʘʥʛʽʚ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ 

ʢʘʙʝʣʽʚ. ʊʘʢʠʡ ʪʨʠʤʘʯ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʧʨʠʢʨʽʧʠʪʠ ʣʽʥʽʾ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʥʽʧʫʣʷʪʦʨʘ. 

ʉʪʨʠʞʥʽ ʤʘʥʽʧʫʣʷʪʦʨʘ ʚʠʩʪʫʧʘʶʪʴ ʥʘ 3 ʤʤ ʟʘ ʤʝʞʽ ʢʨʦʥʰʪʝʡʥʘ ʟ ʦʙʦʭ ʢʽʥʮʽʚ ʽ ʤʘʶʪʴ ʧʦʛʣʠʙʣʝʥʥʷ ʚ 

ʤʦʥʪʘʞʥʠʭ ʧʣʘʩʪʠʥʘʭ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʤʘʥʽʧʫʣʷʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʧʦʨʥʦʾ ʧʣʠʪʠ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʥʝʪʦʯʥʦʩʪʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʨʦʙʣʝʥʠʭ ʘʙʦ ʟʘʢʫʧʣʝʥʠʭ ʜʝʪʘʣʝʡ ʚʩʝ ʦʜʥʦ ʙʫʜʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʚʽʜʭʠʣʝʥʥʷ ʨʝʘʣʴʥʦʩʪʽ ʚʽʜ ʤʦʜʝʣʽ. ʊʦʤʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʣʦʱʠʥʥʦʩʪʽ ʟʘʭʚʘʪʥʦʾ ʛʦʣʦʚʢʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʧʦʨʥʦʾ ʧʣʠʪʠ ʥʘ ʚʝʨʭʥʽʭ ʢʨʽʧʠʣʴʥʠʭ ʧʣʘʩʪʠʥʘʭ ʤʘʥʽʧʫʣʷʪʦʨʘ ʧʦ ʦʩʽ ʩʪʨʠʞʥʷ ʩʪʚʦʨʝʥʽ 

ʨʽʟʴʙʦʚʽ ʦʪʚʦʨʠ. ɺʦʥʠ ʩʣʫʞʘʪʴ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʙʘʟʦʚʦʾ ʧʣʘʩʪʠʥʠ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ Z. ʅʘ ʩʪʦʨʦʥʽ 

ʩʝʨʚʦʧʨʠʚʦʜʫ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʠʤ ʣʘʥʮʶʛʦʤ ʨʦʟʪʘʰʦʚʘʥʽ ʦʪʚʦʨʠ ʜʣʷ ʰʝʩʪʠʛʨʘʥʥʦʛʦ ʢʣʶʯʘ. ɿ ʙʦʢʫ ʦʧʦʨʥʦʾ 

ʣʽʥʽʾ ʟ ʨʝʡʢʦʶ ʦʪʚʦʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʪʦʯʥʦ ʪʘʤ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʦʪʚʽʨ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʨʝʡʢʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʡʢʠ ʤʦʞʥʘ ʝʣʝʛʘʥʪʥʦ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʧʣʦʱʠʥʥʽʩʪʴ ʤʘʥʽʧʫʣʷʪʦʨʘ, ʥʝ ʨʦʟʙʠʨʘʶʯʠ ʡʦʛʦ. 

ʉʝʨʚʦʧʨʠʚʽʜ ʨʘʟʦʤ ʟ ʨʝʡʢʦʶ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʭʚʘʪʥʦʛʦ ʚʫʟʣʘ ʧʦ ʦʩʽ Y. 
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ʈʠʩʫʥʦʢ 3 - 3D CAD ʤʦʜʝʣʴ ʜʚʦʚʽʩʥʦʾ ʩʪʽʡʢʠ ʤʘʥʽʧʫʣʷʪʦʨʘ 

ʆʜʥʘʢ ʚʠʤʦʛʦʶ ʜʦ ʜʠʟʘʡʥʫ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʜʚʦʚʽʩʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ, ʷʢʠʡ ʙʫʜʝ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚ ʨʘʟʽ ʟʤʽʥʠ ʦʧʦʨʥʦʾ ʧʣʘʪʠ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ ʤʦʞʥʘ ʙʫʜʝ ʧʨʦʩʪʦ ʥʘʣʘʰʪʫʚʘʪʠ ʜʦʜʘʚʘʥʥʷ 

ʪʨʝʪʴʦʛʦ ʩʝʨʚʦʧʨʠʚʦʜʫ. ʊʦʤʫ ʙʫʣʘ ʦʙʨʘʥʘ ʢʦʥʮʝʧʮʽʷ ʧʘʨʠ ʨʝʡʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʜʥʘ ʟʘ ʦʜʥʦʶ. ʋ ʨʘʟʽ 

ʨʝʜʘʛʫʚʘʥʥʷ ʨʝʧʝʨʘ, ʷʢʝ ʚʠʤʘʛʘʣʦ ʙ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʥʽʧʫʣʷʪʦʨʘ ʧʦ ʦʩʽ ʍ, ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʙ ʨʦʟʽʙʨʘʪʠ 

ʨʝʡʢʫ ʟ ʢʘʨʝʪʢʦʶ ʪʘ ʟʘʤʽʥʠʪʠ ʾʾ ʩʝʨʚʦʧʨʠʚʦʜʦʤ. ʃʘʥʮʶʛ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʘʙʝʣʶ, ʷʢʠʡ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ 

ʨʠʩ. 4 ʨʘʟʦʤ ʟ ʪʨʠʤʘʯʘʤʠ ʚʞʝ ʛʦʪʦʚʠʡ ʜʦ ʜʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʤʘʥʽʧʫʣʷʪʦʨʘ. ɼʣʷ ʨʫʭʫ ʧʦ ʦʩʽ Z 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʦʡ ʩʘʤʠʡ ʪʠʧ ʩʝʨʚʦʧʨʠʚʦʜʫ, ʱʦ ʽ ʧʦ ʦʩʽ Y. 

 
ʈʠʩʫʥʦʢ 4 - ʌʦʪʦ ʤʦʙʽʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ ʤʘʥʽʧʫʣʷʪʦʨʘ ʧʦ ʦʩʽ ʍ 
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ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʭʚʘʪʥʦʾ ʛʦʣʦʚʢʠ 

ʆʩʥʦʚʥʠʡ ʨʦʙʦʯʠʡ ʝʣʝʤʝʥʪ ʩʪʘʥʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʮʝʥʪʨʠʯʥʠʭ ʪʨʠʧʘʣʴʮʝʚʠʭ ʟʘʭʚʘʪʽʚ, ʷʢʽ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩ. 5. ʊʠʧ ʟʘʭʚʘʪʫ ʟʘʙʝʟʧʝʯʫʻ ʩʠʣʫ ʟʘʭʦʧʣʝʥʥʷ ʥʘʚʽʪʴ ʫ ʨʘʟʽ ʟʙʦʶ ʧʦʜʘʯʽ ʩʪʠʩʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ. ɺʽʥ ʪʘʢʦʞ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʟʧʦʜʽʣʴʥʦʾ ʢʦʨʦʙʢʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 8 ʚʭʽʜʥʠʭ ʨʦʟ'ʻʤʽʚ. ɭ 4 ʜʘʪʯʠʢʘ 

ʚʽʜʢʨʠʪʪʷ/ʟʘʢʨʠʪʪʷ ʟʘʭʦʧʣʝʥʥʷ. ʈʦʟʧʦʜʽʣʴʥʘ ʢʦʨʦʙʢʘ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʜʥʘʪʠ ʩʠʛʥʘʣʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʜʘʪʯʠʢʽʚ ʚ 

ʦʜʠʥ ʢʘʙʝʣʴ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʟ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʶ ʜʦ ʝʣʝʢʪʨʦʰʘʬʠ ʩʪʘʥʮʽʾ. ʆʧʦʨʠ ʩʣʫʞʘʪʴ 

ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʤʦʥʪʘʞʥʦʾ ʧʣʘʩʪʠʥʠ ʟʘʭʚʘʪʽʚ. ʎʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʥʝʦʙʭʽʜʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʧʽʜ ʯʘʩ ʧʨʠʩʢʦʨʝʥʴ 

ʧʦ ʦʩʽ Z. ʇʨʘʚʦʨʫʯ ʥʘ ʨʠʩ. 5 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʣʠʩʪʦʚʠʡ ʪʨʠʤʘʯ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ʟ ʣʠʩʪʦʚʦʛʦ 

ʤʝʪʘʣʫ. ʃʽʚʘ ʯʘʩʪʠʥʘ ʟʘʭʚʘʪʥʦʾ ʛʦʣʦʚʢʠ ʤʦʞʝ ʨʝʛʫʣʶʚʘʪʠʩʷ ʚʽʜʥʦʩʥʦ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʛʚʠʥʪʽʚ ʧʦ ʦʩʽ ʍ. 

ʎʝʥʪʨʫʶʯʠʡ ʚʫʟʦʣ ʟʘʭʚʘʪʥʦʾ ʛʦʣʦʚʢʠ ʚʠʢʦʥʫʻ ʢʽʣʴʢʘ ʟʘʚʜʘʥʴ. ʁʦʛʦ ʛʦʣʦʚʥʘ ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʚʽʜʮʝʥʪʨʫʚʘʪʠ ʝʣʝʢʪʨʦʥʽʢʫ ʚʽʜʥʦʩʥʦ ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ. ʅʘ ʡʦʛʦ ʢʽʥʮʽ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʦʙʝʨʪʦʚʠʡ ʧʨʠʪʠʩʢʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 6 ʧʦʢʘʟʘʥʦ ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ. ʎʝʡ ʝʣʝʤʝʥʪ ʤʘʻ 

ʨʝʣʴʻʬ ʫ ʮʝʥʪʨʽ ʜʣʷ ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ ʰʪʠʬʪʘ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʩʪʘʥʠʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʤʘʥʽʧʫʣʷʪʦʨʘ, ʷʢʠʡ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩ. 4. ʅʘ ʮʴʦʤʫ ʧʨʠʩʪʨʦʾ ʪʘʢʦʞ ʻ ʧʨʫʞʠʥʥʠʡ ʰʪʠʬʪ, ʨʦʣʴ ʷʢʦʛʦ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʰʪʦʚʭʘʪʠ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ Z ʥʘ ʜʨʫʢʦʚʘʥʽʡ ʧʣʘʪʽ ʪʘ ʪʦʨʢʘʪʠʩʷ ʡʦʛʦ ʧʝʨʰʠʤ ʧʽʜ ʯʘʩ 

ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʪʦʨʢʘʪʠʩʷ ʡʦʛʦ ʦʩʪʘʥʥʽʤ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. ʎʝʡ ʰʪʠʬʪ ʧʝʨʝʰʢʦʜʞʘʻ ʟʚʦʨʦʪʥʦʤʫ ʨʫʭʫ 

ʜʦʰʢʠ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʤʘʥʽʧʫʣʷʪʦʨʘ ʚʽʜ ʧʽʜʜʦʥʫ. ʁʦʛʦ ʧʦʣʦʞʝʥʥʷ ʤʦʞʥʘ ʪʦʯʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʚ ʥʘʧʨʷʤʢʫ 

ʦʩʽ Z ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʴʙʦʚʦʛʦ ʦʪʚʦʨʫ M4, ʚ ʷʢʦʤʫ ʚʽʥ ʚʩʪʘʥʦʚʣʝʥʠʡ. ʊʘʢʦʞ ʢʽʣʴʢʘ ʨʽʟʴʙʦʚʠʭ ʦʪʚʦʨʽʚ ʚ 

ʤʦʥʪʘʞʥʽʡ ʧʣʘʩʪʠʥʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʽʨʠʪʠ ʚ ʨʦʙʦʪʽ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʢʨʽʧʣʝʥʥʷ ʥʘʪʠʩʢʥʦʛʦ ʰʪʠʬʪʘ. ʅʘ 

ʨʠʩ. 7 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟʘʭʚʘʪ ʽʟ ʪʨʴʦʤʘ ʧʘʣʴʮʷʤʠ ʨʘʟʦʤ ʽʟ ʪʨʴʦʤʘ ʯʘʩʪʠʥʘʤʠ ʧʽʜʧʨʫʞʠʥʝʥʠʭ ʧʘʣʴʮʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʚʘʪʫ ʪʨʴʦʤʘ ʧʘʣʴʮʷʤʠ ʥʘ ʦʜʥʽʡ ʯʘʩʪʠʥʽ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ 

ʮʝʥʪʨʫʚʘʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʝ ʟʘʭʦʧʣʝʥʥʷ. ʂʫʪ ʤʽʞ ʦʢʨʝʤʠʤʠ ʣʽʥʽʷʤʠ ʜʦʨʽʚʥʶʻ 120Á. ʂʦʞʝʥ ʧʘʣʝʮʴ 

ʧʨʠʢʨʫʯʫʻʪʴʩʷ ʜʦ ʟʘʭʚʘʪʫ ʜʚʦʤʘ ʛʚʠʥʪʘʤʠ, ʘ ʾʭ ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʮʝʥʪʨʫʶʯʠʤʠ ʢʽʣʴʮʷʤʠ. 

 

 
 

ʈʠʩʫʥʦʢ 5 - 3D CAD ʤʦʜʝʣʴ ʛʦʣʦʚʢʠ ʟʘʭʚʘʪʫ ʟ ʤʦʥʪʘʞʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ: 1 - ʨʦʟʧʦʜʽʣʴʥʘ ʢʦʨʦʙʢʘ; 2 ï 

ʦʧʦʨʘ; 3 - ʟʘʭʚʘʪ 
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ʈʠʩʫʥʦʢ 6 - 3D CAD-ʤʦʜʝʣʴ ʮʝʥʪʨʫʶʯʦʛʦ ʚʫʟʣʘ ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʮʝʥʪʨʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ 

 

 
 

ʈʠʩʫʥʦʢ 7 - 3D CAD-ʤʦʜʝʣʴ ʣʽʚʦʛʦ ʟʘʭʚʘʪʫ ʟ ʧʨʫʞʠʥʥʠʤʠ ʧʘʣʴʮʷʤʠ 

ɺʠʤʦʛʘ, ʷʢʘ ʚʠʥʠʢʣʘ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ ʟʘʭʚʘʪʘʤʠ, ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʡʦʛʦ ʧʘʣʴʮʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʭʠʱʝʥʽ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ ʫ ʨʘʟʽ ʧʦʣʦʤʢʠ ʧʨʠʩʪʨʦʶ. ʎʝ ʚʠʤʘʛʘʣʦ ʽʥʰʦʛʦ ʢʫʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʜʣʷ ʪʠʧʦʚʦ ʧʘʩʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʚʠʛʦʪʦʚʣʝʥʦʾ ʯʘʩʪʠʥʠ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʧʨʠʩʪʨʦʶ ʚʘʨʽʘʥʪ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 8 ʟʣʽʚʘ. ʁʦʛʦ ʦʩʥʦʚʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʻ 

ʧʘʣʴʮʝʪʨʠʤʘʯ, ʧʘʣʝʮʴ ʽ ʜʚʽ ʨʦʟʪʘʰʦʚʘʥʽ ʦʜʥʘ ʟʘ ʦʜʥʦʶ ʯʘʩʪʠʥʠ ʣʽʥʽʡʥʠʭ ʥʘʧʨʷʤʥʠʭ. ʇʨʠ ʥʦʨʤʘʣʴʥʽʡ 

ʨʦʙʦʪʽ ʧʨʠʩʪʨʦʶ ʧʘʣʝʮʴ ʥʝ ʨʫʭʘʻʪʴʩʷ ʚ ʣʽʥʽʡʥʽʡ ʥʘʧʨʷʤʥʽʡ. ʋ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ, ʫ ʨʘʟʽ ʟʽʪʢʥʝʥʥʷ, 

ʢʦʞʝʥ ʽʟ ʧʘʣʴʮʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʡʦʤ ʧʨʠʥʘʡʤʥʽ 10 ʤʤ, ʱʦʙ ʚʩʪʘʚʠʪʠ ʧʘʣʝʮʴ ʫ ʥʘʧʨʷʤʥʫ. ʋ ʢʨʘʡʥʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʝʣʠʢʦʾ ʜʝʬʦʨʤʘʮʽʾ (ʚʦʥʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 15 ʤʤ).  

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʙʫʜʴ-ʷʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʭʦʧʣʝʥʥʷ ʻ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʾ ʯʘʩʪʠʥʠ ʢʦʥʪʘʢʪʥʦʾ 

ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʟʘʤʦʚʥʠʢʘ. ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʚʠʜʽʣʝʥʦ ʜʚʘ ʩʠʤʝʪʨʠʯʥʠʭ ʨʝʣʴʻʬʫ ʥʘʧʽʚʢʨʫʛʣʦʾ ʬʦʨʤʠ. ʊʦʤʫ 

ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽ ʩʘʤʽ ʪʨʠʤʘʯʽ ʜʣʷ ʧʘʣʴʮʽʚ. ʊʨʝʪʽʡ ʪʨʠʤʘʯ ʤʘʚ ʙʫʪʠ ʢʦʨʦʪʰʠʤ ʯʝʨʝʟ 

ʬʦʨʤʫ ʜʦʰʢʠ. ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʪʘʢʦʞ ʚʠʜʽʣʝʥʦ ʜʚʘ ʩʠʤʝʪʨʠʯʥʠʭ ʨʝʣʴʻʬʫ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʧʨʦʩʪʽʨ ʜʣʷ 

ʧʨʦʚʦʜʽʚ ʞʠʚʣʝʥʥʷ ʤʦʪʦʨʘ. ʊʨʝʪʽʡ ʪʨʠʤʘʯ ʜʦʚʰʠʡ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ, ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʠ. ʅʘ ʨʠʩʫʥʢʫ 9 

ʧʦʢʘʟʘʥʦ ʜʨʫʢʦʚʘʥʫ ʧʣʘʪʫ, ʟʘʪʠʩʥʫʪʫ ʰʽʩʪʴʤʘ ʧʘʣʴʮʷʤʠ. 

ɺʠʩʥʦʚʦʢ 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʜʚʦʚʽʩʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʚʝʨʰʝʥʠʤ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ 

ʜʦʢʫʤʝʥʪʘʣʴʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʚʫʟʣʽʚ. ɺʩʷ ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʜʝʣʽ 

ʩʪʚʦʨʝʥʘ ʚ ʧʨʦʛʨʘʤʘʭ Siemens NX 12. 

ɺʠʢʦʥʘʥʘ ʨʦʙʦʪʘ ʨʝʘʣʽʟʦʚʘʥʘ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ, ʷʢʠʡ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʤʘʥʽʧʫʣʷʪʦʨʘ. ʂʦʥʩʪʨʫʢʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ 

ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʥʝʧʦʰʢʦʜʞʝʥʥʷ ʤʘʥʽʧʫʣʶʚʘʥʦʾ ʯʘʩʪʠʥʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʭʦʧʣʝʥʥʷ ʟʙʝʨʽʛʘʻ 
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ʜʨʫʢʦʚʘʥʫ ʧʣʘʪʫ ʩʪʘʙʽʣʴʥʦʶ ʥʘʚʽʪʴ ʫ ʨʘʟʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʝ 

ʝʢʩʧʝʨʠʤʝʥʪʦʤ. 

 

 
 

ʈʠʩʫʥʦʢ 8 3D CAD-ʤʦʜʝʣʝʡ ʨʦʟʨʽʟʫ ʧʨʘʚʦʛʦ ʧʘʣʴʮʷ (ʣʽʚʦʨʫʯ) ʽ ʜʝʪʘʣʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʧʽʜʧʨʫʞʝʥʦʛʦ 

ʧʘʣʴʮʷ (ʧʨʘʚʦʨʫʯ) 

 

 
ʈʠʩʫʥʦʢ 9 - 3D CAD-ʤʦʜʝʣʴ ʚʠʛʣʷʜʫ ʟʥʠʟʫ ʟʘʪʠʩʥʫʪʦʾ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ 
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ʋɼʂ 355.4: 338.48 

ɹʦʥʜʘʨʝʥʢʦ ʇ.ʗ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ɼʦʤʥʝʥʢʦ ʄ.ɻ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ɺʽʱʫʥ ɯ.ɺ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʊʘʙʘʯʫʢ ɻ.ɺ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʇɽʈʉʇɽʂʊʀɺʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈʆɹʆʊɯɺ-ʉɸʇɽʈɯɺ ʅɸ ɹɸɿɯ ʂʆʃɯʉʅʆɰ 

ʊɸ ɻʋʉɽʅɯʏʅʆɰ ʊɽʍʅɯʂʀ ɺ ʋʄʆɺɸʍ ʉʋʏɸʉʅʆɰ ɺɯʁʅʀ 

 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʙʦʪʽʚ-ʩʘʧʝʨʽʚ ʥʘ ʙʘʟʽ ʢʦʣʽʩʥʦʾ ʪʘ ʛʫʩʝʥʠʯʥʦʾ ʪʝʭʥʽʢʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʚʽʡʥʠ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʱʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʤʽʥʫʚʘʥʥʷʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʤʽʥʠʪʠ ʧʽʜʭʦʜʠ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ ʥʘ ʧʦʣʽ ʙʦʶ. 

ʈʦʙʦʪʠ-ʩʘʧʝʨʠ ð ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʙʝʟʧʽʣʦʪʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, 

ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʥʘ ʙʘʟʽ 

ʢʦʣʽʩʥʦʾ ʘʙʦ ʛʫʩʝʥʠʯʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭʥʶ ʤʘʥʝʚʨʝʥʽʩʪʴ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ. 

ʟʘ ʩʧʦʩʦʙʦʤ ʧʨʠʚʝʜʝʥʥʷ ʚ ʜʽʶ ʨʦʙʦʪʠ-ʩʘʧʝʨʠ ʤʦʞʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʥʘ ʙʘʟʽ: 

¶ ʂʦʣʽʩʥʦʾ ʪʝʭʥʽʢʠ: 

ʇʝʨʝʚʘʛʠ ʢʦʣʽʩʥʦʾ ʪʝʭʥʽʢʠ: 

ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ: ʂʦʣʽʩʥʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʧʝʨʝʤʽʱʘʪʠʩʷ ʧʦ ʨʽʚʥʠʭ ʧʦʚʝʨʭʥʷʭ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʙʦʡʦʚʽʡ ʦʙʩʪʘʥʦʚʮʽ. 

ʄʘʥʝʚʨʝʥʽʩʪʴ: ɿʘʚʜʷʢʠ ʢʦʤʧʘʢʪʥʦʤʫ ʜʠʟʘʡʥʫ, ʢʦʣʽʩʥʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʣʝʛʢʦ ʤʘʥʝʚʨʫʚʘʪʠ ʚ 

ʦʙʤʝʞʝʥʠʭ ʘʙʦ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ. 

ɽʢʦʥʦʤʽʯʥʽʩʪʴ: ɺʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʢʦʣʽʩʥʠʭ ʤʘʰʠʥ, ʷʢ ʧʨʘʚʠʣʦ, ʥʠʞʯʽ, ʥʽʞ 

ʫ ʛʫʩʝʥʠʯʥʦʾ ʪʝʭʥʽʢʠ. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

ʇʨʠʚʽʜ: ɺʠʙʽʨ ʤʽʞ 4x4, 6x6 ʘʙʦ 8x8 ʧʨʠʚʦʜʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʾ ʧʨʦʭʽʜʥʦʩʪʽ. 

ɺʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ: ʄʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʝʥʩʦʨʽʚ ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. 

ɿʘʭʠʩʪ: ɹʨʦʥʶʚʘʥʥʷ ʘʙʦ ʟʘʭʠʩʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʙʦʪʘʤ ʧʨʘʮʶʚʘʪʠ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ. 

ʇʨʠʢʣʘʜʠ ʢʦʣʽʩʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʨʦʙʦʪʽʚ-ʩʘʧʝʨʽʚ: 

ʊʨʘʥʩʧʦʨʪʥʽ ʧʣʘʪʬʦʨʤʠ: ʅʘʧʨʠʢʣʘʜ, ʙʘʟʠ ʥʘ ʦʩʥʦʚʽ ʚʽʡʩʴʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʘʙʦ ʮʠʚʽʣʴʥʠʭ 

ʧʦʟʘʰʣʷʭʦʚʠʢʽʚ, ʧʝʨʝʦʙʣʘʜʥʘʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟ ʨʦʟʤʽʥʫʚʘʥʥʷ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʦʙʦʪʠ: ʈʦʟʨʦʙʣʝʥʽ ʨʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʨʦʟʤʽʥʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ Robotic Explosive Hazard Assessment Tool (REHAT). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʦʡʦʚʠʭ ʫʤʦʚʘʭ: 

ʋ ʤʽʩʴʢʠʭ ʟʦʥʘʭ: ʂʦʣʽʩʥʽ ʨʦʙʦʪʠ-ʩʘʧʝʨʠ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʜʽʷʪʠ ʚ ʫʤʦʚʘʭ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ, ʜʝ 

ʛʥʫʯʢʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʚʘʞʣʠʚʽ. 

ʅʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʽʚʥʠʭ ʧʦʚʝʨʭʥʷʭ, ʪʘʢʠʭ ʷʢ ʜʦʨʦʛʠ ʪʘ ʧʦʣʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʘʛʨʦʟʠ. 

¶ ɻʫʩʝʥʠʯʥʦʾ ʪʝʭʥʽʢʠ: 

ɻʫʩʝʥʽʯʥʘ ʪʝʭʥʽʢʘ ʤʘʻ ʨʷʜ ʫʥʽʢʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʨʦʙʣʷʪʴ ʾʾ ʽʜʝʘʣʴʥʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʨʦʙʦʪʘʭ-ʩʘʧʝʨʘʭ, ʦʩʦʙʣʠʚʦ ʚ ʩʢʣʘʜʥʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ. 

ʇʝʨʝʚʘʛʠ ʛʫʩʝʥʽʯʥʦʾ ʪʝʭʥʽʢʠ 

ɺʠʩʦʢʘ ʧʨʦʭʽʜʥʽʩʪʴ: ɻʫʩʝʥʠʯʥʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʜʦʣʘʪʠ ʩʢʣʘʜʥʽ ʨʝʣʴʻʬʥʽ ʫʤʦʚʠ, ʪʘʢʽ ʷʢ ʙʨʫʜ, ʧʽʩʦʢ, 

ʢʘʤʝʥʽ ʪʘ ʽʥʰʽ ʧʝʨʝʰʢʦʜʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʝʬʝʢʪʠʚʥʠʤʠ ʥʘ ʙʦʡʦʚʠʭ ʧʦʣʷʭ. 

ʉʪʘʙʽʣʴʥʽʩʪʴ: ɻʫʩʝʥʠʯʥʽ ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʥʝʨʽʚʥʦʤʫ ʘʙʦ 

ʙʦʣʦʪʠʩʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɺʠʪʨʠʚʘʣʽʩʪʴ: ɿʘʚʜʷʢʠ ʢʦʥʩʪʨʫʢʮʽʾ ʛʫʩʝʥʠʯʥʦʛʦ ʰʘʩʽ, ʨʦʙʦʪʠ ʟʜʘʪʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʪʨʠʚʘʣʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʫʤʦʚʠ. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʠʚʽʜ: ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʚʥʠʡ ʛʫʩʝʥʠʯʥʠʡ ʧʨʠʚʽʜ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʤʘʥʝʚʨʝʥʽʩʪʴ. 

ɺʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ: ʄʦʞʣʠʚʽʩʪʴ ʧʽʜʡʦʤʫ ʜʦʜʘʪʢʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʩʝʥʩʦʨʽʚ ʪʘ ʩʠʩʪʝʤ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʟʤʽʥʫʚʘʥʥʷ. 

ɿʘʭʠʩʪ: ɹʨʦʥʶʚʘʥʥʷ ʘʙʦ ʟʘʭʠʩʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʙʫʭʽʚ ʪʘ ʚʦʛʥʶ. 

ʇʨʠʢʣʘʜʠ ʛʫʩʝʥʽʯʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʨʦʙʦʪʽʚ-ʩʘʧʝʨʽʚ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʦʙʦʪʠ: ʅʘʧʨʠʢʣʘʜ, ʨʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ "Talon" ʘʙʦ "PackBot", ʷʢʽ 

ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟ ʨʦʟʤʽʥʫʚʘʥʥʷ. 

ɺʽʡʩʴʢʦʚʽ ʧʣʘʪʬʦʨʤʠ: ɻʫʩʝʥʠʯʥʽ ʙʘʟʠ ʥʘ ʦʩʥʦʚʽ ʚʽʡʩʴʢʦʚʠʭ ʙʨʦʥʴʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʨʦʙʦʪʠ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʦʡʦʚʠʭ ʫʤʦʚʘʭ 

ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʟʘʛʨʦʟʠ: ɻʫʩʝʥʽʯʥʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʟʦʥʘʭ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ, 

ʜʝ ʧʨʠʩʫʪʥʽʩʪʴ ʣʶʜʝʡ ʥʝʙʝʟʧʝʯʥʘ. 

ʅʘ ʩʢʣʘʜʥʠʭ ʜʽʣʷʥʢʘʭ: ɺʦʥʠ ʝʬʝʢʪʠʚʥʽ ʚ ʣʽʩʽ, ʥʘ ʙʦʣʦʪʘʭ ʪʘ ʚ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʧʝʨʝʰʢʦʜʘʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʯʠʱʝʥʥʷ ʪʝʨʠʪʦʨʽʡ. 

ʈʦʙʦʪʠ-ʩʘʧʝʨʠ ʦʩʥʘʱʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʾʤ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʆʩʥʦʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʾʭ ʦʩʥʘʱʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ: 

1. ʉʝʥʩʦʨʥʽ ʩʠʩʪʝʤʠ 

ʄʝʪʘʣʦʰʫʢʘʯʽ: ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʦʙ'ʻʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʤʽʥʠ ʽ ʚʠʙʫʭʦʚʽ 

ʧʨʠʩʪʨʦʾ. 

ɯʥʬʨʘʯʝʨʚʦʥʽ ʩʝʥʩʦʨʠ: ɼʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʪʝʧʣʦʚʽ ʩʠʛʥʘʣʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʚʽʜ ʚʠʙʫʭʦʚʠʭ 

ʧʨʠʩʪʨʦʾʚ ʘʙʦ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ. 

ʈʘʜʽʦʣʦʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ: ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʟʝʤʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʤʽʥ ʥʘ ʛʣʠʙʠʥʽ. 

ɸʢʫʩʪʠʯʥʽ ʩʝʥʩʦʨʠ: ɿʜʘʪʥʽ ʚʠʷʚʣʷʪʠ ʟʚʫʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʙʫʭʘʤʠ ʘʙʦ ʽʥʰʠʤʠ ʘʥʦʤʘʣʽʷʤʠ. 

2. ʅʘʚʽʛʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

GPS: ɿʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʪʘ. 

IMU (ʽʥʝʨʮʽʡʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ): ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʪʘ ʨʫʭʫ, ʱʦ 

ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʥʘʚʽʛʘʮʽʾ. 

ʃʽʜʘʨ: ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʢʘʨʪ ʤʽʩʮʝʚʦʩʪʽ ʽ ʥʘʚʽʛʘʮʽʾ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. 

3. ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ɼʠʩʪʘʥʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ: ʆʧʝʨʘʪʦʨʠ ʤʦʞʫʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʪʠ ʯʝʨʝʟ ʧʫʣʴʪʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ ʞʠʪʪʷ. 

ɸʚʪʦʥʦʤʥʽ ʩʠʩʪʝʤʠ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʘʥʘʣʽʟʫ 

ʩʠʪʫʘʮʽʾ ʽ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ. 

ʋʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ-ʩʘʧʝʨʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʘʚʪʦʥʦʤʥʦʩʪʽ ʮʠʭ ʩʠʩʪʝʤ. ʉʝʨʝʜ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʣʽʜ ʚʠʜʽʣʠʪʠ: 

ɸʚʪʦʥʦʤʥʽʩʪʴ 

ʉʘʤʦʩʪʽʡʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ɿʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʘʤ ʐɯ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʘʚʪʦʥʦʤʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʤʘʨʰʨʫʪʫ, ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɸʜʘʧʪʘʮʽʷ ʜʦ ʫʤʦʚ: ʐɯ ʜʦʟʚʦʣʷʻ ʨʦʙʦʪʘʤ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʶʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʝʨʝʰʢʦʜʠ ʪʘ ʥʝʙʝʟʧʝʢʠ. 

ʉʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ 

ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʟ ʩʝʥʩʦʨʽʚ: ʐɯ ʟʜʘʪʝʥ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚʽʜ ʩʝʥʩʦʨʽʚ (ʤʝʪʘʣʦʰʫʢʘʯʽʚ, ʢʘʤʝʨʠ, 

ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ), ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʽʥ ʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ. 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ: ɸʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʽʭ ʤʽʩʽʡ, ʱʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ 

ʇʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ: ʐɯ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʰʨʫʪʠ ʨʫʭʫ, ʚʨʘʭʦʚʫʶʯʠ ʧʝʨʝʰʢʦʜʠ, 

ʪʦʧʦʛʨʘʬʽʶ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʟʘʛʨʦʟ. 

ʋʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ: ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ ʪʘ ʽʥʰʠʤʠ ʨʝʩʫʨʩʘʤʠ ʨʦʙʦʪʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

 ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʚʟʘʻʤʦʜʽʷ 

ʂʦʤʫʥʽʢʘʮʽʷ ʟ ʦʧʝʨʘʪʦʨʦʤ: ʈʦʙʦʪʠ ʤʦʞʫʪʴ ʥʘʜʩʠʣʘʪʠ ʜʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʜʦʟʚʦʣʷʶʯʠ ʦʧʝʨʘʪʦʨʘʤ 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʧʽʚʧʨʘʮʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʐɯ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʨʦʙʦʪʘʤʠ ʪʘ 

ʙʝʟʧʽʣʦʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʧʽʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

 ɹʝʟʧʝʢʘ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ɺʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ: ʐɯ ʤʦʞʝ ʚʠʷʚʣʷʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʦʧʝʨʝʜʞʘʪʠ ʦʧʝʨʘʪʦʨʽʚ ʧʨʦ 

ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ. 

ɸʜʘʧʪʠʚʥʽ ʘʣʛʦʨʠʪʤʠ: ʉʠʩʪʝʤʠ ʤʦʞʫʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʦʧʝʨʘʪʦʨʘʤʠ 

ʪʘ ʧʦʧʝʨʝʜʥʽʭ ʤʽʩʽʡ, ʧʦʢʨʘʱʫʶʯʠ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʨʦʟʚʠʪʢʫ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ ʩʘʧʝʨʘʤʠ ʥʘ ʙʘʟʽ ʰʪʫʯʥʦʛ ʽʥʪʝʣʝʢʪʫ ʻ: 

ʇʦʛʣʠʙʣʝʥʝ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʙʦʢʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ɯʥʪʝʛʨʘʮʽʷ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ 5G: ʇʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ ʟʥʠʞʝʥʥʷ ʟʘʪʨʠʤʦʢ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʨʦʙʦʪʘʤ ʧʨʘʮʶʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

4. ʆʧʝʨʘʮʽʡʥʽ ʤʦʜʫʣʽ 

ɿʥʝʰʢʦʜʞʫʶʯʽ ʤʦʜʫʣʽ: ʈʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʘʱʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʝʭʘʥʽʯʥʠʤʠ ʱʠʧʮʷʤʠ). 

ʂʘʤʝʨʠ ʪʘ ʚʽʜʝʦʩʠʩʪʝʤʠ: ɿʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʝʦʥʘʛʣʷʜ ʜʣʷ ʦʧʝʨʘʪʦʨʽʚ ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚ ʘʥʘʣʽʟʽ ʩʠʪʫʘʮʽʾ. 

ɿʘʭʠʩʥʽ ʦʙʦʣʦʥʢʠ: ʆʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʘʭʠʱʘʻ ʨʦʙʦʪʘ ʚʽʜ ʚʠʙʫʭʽʚ ʽ ʧʦʰʢʦʜʞʝʥʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ. 

5. ʂʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ɺʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ: ɼʦʟʚʦʣʷʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʦʙʦʪʦʤ ʽ ʦʧʝʨʘʪʦʨʦʤ, ʥʘʚʽʪʴ 

ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ. 

ɿʘʭʠʱʝʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʢʦʤʫʥʽʢʘʮʽʡ, ʦʩʦʙʣʠʚʦ 

ʚ ʫʤʦʚʘʭ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ. 

ɺʠʩʥʦʚʦʢ: ʈʦʙʦʪʠ-ʩʘʧʝʨʠ ʥʘ ʙʘʟʽ ʢʦʣʽʩʥʦʾ ʪʘ ʛʫʩʝʥʠʯʥʦʾ ʪʝʭʥʽʢʠ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫ ʩʫʯʘʩʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʘʭ. ɯʥʪʝʛʨʘʮʽʷ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʦʟʚʠʪʦʢ ʮʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚ ʨʦʟʤʽʥʫʚʘʥʥʽ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʚʽʡʩʴʢʦʚʠʭ ʽ ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ. ʂʦʣʽʩʥʘ ʪʝʭʥʽʢʘ ʜʣʷ ʨʦʙʦʪʽʚ-ʩʘʧʝʨʽʚ ʻ ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʣʦʛʽʩʪʠʢʠ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ, ʤʘʥʝʚʨʝʥʽʩʪʴ ʽ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟ ʚʠʷʚʣʝʥʥʷ ʽ ʟʥʝʰʢʦʜʞʝʥʥʷ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. ɯʥʪʝʛʨʘʮʽʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʚʠʱʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʫ ʙʦʨʦʪʴʙʽ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʟʘʛʨʦʟʘʤʠ ʥʘ ʧʦʣʽ ʙʦʶ. ɻʫʩʝʥʽʯʥʘ ʪʝʭʥʽʢʘ ʜʣʷ ʨʦʙʦʪʽʚ-ʩʘʧʝʨʽʚ 

ʥʘʜʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ. ɰʾ ʚʠʩʦʢʘ ʧʨʦʭʽʜʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ 

ʚʠʪʨʠʚʘʣʽʩʪʴ ʨʦʙʣʷʪʴ ʾʾ ʽʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʚʜʘʥʴ ʟ ʨʦʟʤʽʥʫʚʘʥʥʷ. 

ʋʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ-ʩʘʧʝʨʘʤʠ ʥʘ ʙʘʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʚʧʝʨʝʜ ʫ ʾʭʥʽʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʮʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʮʽʡ ʩʬʝʨʽ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʜʣʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. ɯʥʪʝʛʨʘʮʽʷ ʐɯ ʚ ʨʦʙʦʪʫ ʩʘʧʝʨʥʠʭ 

ʨʦʙʦʪʽʚ ʦʙʽʮʷʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʥʘ ʧʦʣʽ ʙʦʶ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʋʧʨʘʚʣʽʥʥʷ ʧʦʚʩʷʢʜʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʧʽʜʨʦʟʜʽʣʽʚ: ʥʘʚʯ. ʧʦʩʽʙʥ. / ʢʦʣʝʢʪʠʚ ʘʚʪʦʨʽʚ. ï ʂ. : ʅʋʆʋ 
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ʋɼʂ 355.4: 338.48 

ɹʦʥʜʘʨʝʥʢʦ ʇ.ʗ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ɼʦʤʥʝʥʢʦ ʄ.ɻ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ɺʽʱʫʥ ɯ.ɺ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʊʘʙʘʯʫʢ ɻ.ɺ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫʥʽʚʝʨʩʠʪʝʪ  

ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ʈɽʌʆʈʄʋɺɸʅʅʗ ʃʆɻɯʉʊʀʂʀ ɺ ʋʄʆɺɸʍ ɺɽɼɽʅʅʗ 

ʇʆɺʅʆʄɸʉʐʊɸɹʅʆɰ ɺɯʁʅʀ ɺ ʋʂʈɸɰʅɯ 
ʈʝʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʩʪʠʢʠ  ʚ ɿʙʨʦʡʥʠʭ ʩʠʣʘʭ ʋʢʨʘʾʥʽ ʧʽʜ ʯʘʩ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʫʤʦʚ. ʎʝ ʚʠʤʘʛʘʻ ʽʥʪʝʛʨʘʮʽʾ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʽ ʛʥʫʯʢʦʩʪʽ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ, ʪʘʢʠʭ ʷʢ: 

1. ɸʜʘʧʪʘʮʽʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

- ɺʽʜʥʦʚʣʝʥʥʷ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʪʘ ʩʢʣʘʜʽʚ. 

- ʈʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʘʨʰʨʫʪʽʚ ʧʦʩʪʘʯʘʥʥʷ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ IT-ʨʽʰʝʥʴ 

- ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ. 

- ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ (SCM) ʪʘ ʛʝʦʣʦʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

3. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ 

- ʉʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʮʴʢʠʭ ʤʝʨʝʞ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ. 

- ʉʧʽʚʧʨʘʮʷ ʟ ʤʽʩʮʝʚʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. 

4. ɻʥʫʯʢʽʩʪʴ ʫ ʧʣʘʥʫʚʘʥʥʽ 

- ɸʜʘʧʪʘʮʽʷ ʜʦ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʥʠʭ ʫʤʦʚ ʥʘ ʬʨʦʥʪʽ. 

- ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ. 

5. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ 

- ɿʘʭʠʩʪ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

- ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʝʥʩʦʨʽʚ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʪʝʭʥʽʢʠ ʽ ʚʘʥʪʘʞʽʚ. 

6. ʇʽʜʛʦʪʦʚʢʘ ʢʘʜʨʽʚ 

- ʅʘʚʯʘʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʽ ʤʝʪʦʜʘʤ ʫʧʨʘʚʣʽʥʥʷ. 

- ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʪʨʝʥʽʥʛʽʚ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʝʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʩʪʠʢʠ ʫ ʟʙʨʦʡʥʠʭ ʩʠʣʘʭ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ IT-ʨʽʰʝʥʴ ʚ ʣʦʛʽʩʪʠʮʽ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʎʽ IT-ʨʽʰʝʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʛʽʩʪʠʢʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʱʦ ʻ 

ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʫʩʧʽʭʫ ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. 

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʚʢʣʶʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʷ ɯʊ-ʨʽʰʝʥʴ ʚ ʯʘʩʪʠʥʘʭ : 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ (SCM): ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʚʽʜ 

ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʪʘ ʯʘʩ ʜʦʩʪʘʚʢʠ.  

- ɸʜʘʧʪʘʮʽʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ɹʘʛʘʪʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʽ ʣʦʛʽʩʪʠʯʥʠʭ ʮʝʥʪʨʽʚ ʟʘʟʥʘʣʠ ʫʰʢʦʜʞʝʥʴ, 

ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʰʚʠʜʢʦ ʚʽʜʥʦʚʠʪʠ ʽ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ 

ʧʦʩʪʘʯʘʥʴ. 

- ɿʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ IT-ʨʽʰʝʥʴ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʘʥʘʣʽʪʠʢʘ 

ʜʘʥʠʭ ʪʘ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

- ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ: ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ ʚʘʞʣʠʚʦ ʤʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʞʝʨʝʣʘ ʧʦʩʪʘʯʘʥʥʷ, 

ʱʦʙ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʙʣʦʢʘʜʦʶ ʘʙʦ ʧʦʨʫʰʝʥʥʷʤ ʟʚ'ʷʟʢʽʚ. 

- ɻʥʫʯʢʽʩʪʴ ʫ ʧʣʘʥʫʚʘʥʥʽ: ʃʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʜʦ ʰʚʠʜʢʠʭ ʟʤʽʥ ʚ ʫʤʦʚʘʭ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʘʜʘʧʪʘʮʽʶ ʜʦ ʥʦʚʠʭ ʤʘʨʰʨʫʪʽʚ ʽ ʟʤʽʥʠ ʚ ʧʦʪʨʝʙʘʭ ʩʧʦʞʠʚʘʯʽʚ. 

- ʇʽʜʪʨʠʤʢʘ ʤʽʩʮʝʚʠʭ ʚʠʨʦʙʥʠʢʽʚ: ɺʘʞʣʠʚʦ ʩʪʠʤʫʣʶʚʘʪʠ ʤʽʩʮʝʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʤʫ 

ʜʦʩʪʫʧ ʜʦ ʨʠʥʢʽʚ, ʱʦ ʟʤʝʥʰʠʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ. 

- ʉʠʩʪʝʤʠ ʙʝʟʧʝʢʠ: ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ ʽ ʟʘʭʠʩʪ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʾ 

ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʠ. 

- ʉʧʽʚʧʨʘʮʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ: ɿʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʽ ʧʘʨʪʥʝʨʽʚ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʽ ʨʦʟʚʠʪʢʫ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

- ʇʽʜʛʦʪʦʚʢʘ ʢʘʜʨʽʚ: ʅʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʣʦʛʽʩʪʠʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ. 

ɻʝʦʣʦʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ɺʠʢʦʨʠʩʪʘʥʥʷ GPS ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʝʤʽʱʝʥʥʷ 

ʪʝʭʥʽʢʠ ʽ ʚʘʥʪʘʞʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʪʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ. ɻʝʦʣʦʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʣʦʛʽʩʪʠʮʽ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ.  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ʆʩʴ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

- ʄʦʥʽʪʦʨʠʥʛ ʪʨʘʥʩʧʦʨʪʫ: ɺʠʢʦʨʠʩʪʘʥʥʷ GPS-ʪʨʝʢʝʨʽʚ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʡʩʴʢʦʚʦʾ 

ʪʝʭʥʽʢʠ ʪʘ ʚʘʥʪʘʞʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʤʘʨʰʨʫʪʽ. 

- ʆʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ: ɻʝʦʣʦʢʘʮʽʡʥʽ ʜʘʥʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʣʘʥʫʚʘʪʠ ʥʘʡʰʚʠʜʰʽ ʪʘ ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ 

ʤʘʨʰʨʫʪʠ, ʱʦ ʟʥʠʞʫʻ ʯʘʩ ʜʦʩʪʘʚʢʠ ʪʘ ʨʠʟʠʢ ʧʦʪʨʘʧʣʷʥʥʷ ʧʽʜ ʚʦʛʦʥʴ ʧʨʦʪʠʚʥʠʢʘ. 

- ɸʥʘʣʽʟ ʤʽʩʮʝʚʦʩʪʽ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʽʥʢʠ ʫʤʦʚ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʨʘʱʝ ʧʣʘʥʫʚʘʪʠ ʣʦʛʽʩʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʽ ʫʥʠʢʘʪʠ ʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʦʢ. 

- ʂʦʦʨʜʠʥʘʮʽʷ ʧʽʜʨʦʟʜʽʣʽʚ: ɻʝʦʣʦʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ, ʱʦ 

ʩʧʨʠʷʻ ʢʨʘʱʽʡ ʚʟʘʻʤʦʜʽʾ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʚ ʙʦʡʦʚʠʭ ʫʤʦʚʘʭ. 

- ʋʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ: ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʩʢʣʘʜʽʚ ʪʘ ʧʫʥʢʪʽʚ ʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʪʘ ʾʭ ʰʚʠʜʢʫ ʜʦʩʪʘʚʢʫ ʜʦ ʤʽʩʮʴ ʧʨʠʟʥʘʯʝʥʥʷ. 

- ʇʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ: ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʪʝʭʥʽʢʠ, 

ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʢʨʘʜʽʞʢʘʤ ʘʙʦ ʚʪʨʘʪʘʤ ʨʝʩʫʨʩʽʚ. 

- ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ɸʥʘʣʽʪʠʯʥʽ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʛʝʦʣʦʢʘʮʽʡʥʽ ʜʘʥʽ, 

ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʤʘʥʜʠʨʘʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT): ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʝʥʩʦʨʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʪʝʭʥʽʢʠ ʪʘ ʚʘʥʪʘʞʽʚ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʱʝ ʜʦ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʝʥʩʦʨʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʥʫ ʪʝʭʥʽʢʠ ʪʘ ʚʘʥʪʘʞʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚ ɿʙʨʦʡʥʠʭ ʉʠʣʘʭ ʋʢʨʘʾʥʠ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ 

- ʄʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ: ʉʝʥʩʦʨʠ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʪʝʭʥʽʢʠ, ʪʘʢʽ ʷʢ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ, ʨʽʚʝʥʴ ʧʘʣʴʥʦʛʦ ʪʘ ʽʥʰʽ ʢʨʠʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ. 

-  ɺʽʜʩʪʝʞʝʥʥʷ ʚʘʥʪʘʞʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʥʩʦʨʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʥʪʘʞʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ ʩʪʘʥ ʽ ʙʝʟʧʝʢʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

-  ɿʘʧʦʙʽʛʘʥʥʷ ʚʪʨʘʪʘʤ: ʉʝʥʩʦʨʠ ʤʦʞʫʪʴ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʚʽʜʢʨʠʪʪʷ ʘʙʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʢʨʘʜʽʞʢʘʤ ʘʙʦ ʚʪʨʘʪʘʤ. 

-  ɸʥʘʣʽʟ ʜʘʥʠʭ: ɿʽʙʨʘʥʽ ʜʘʥʽ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ. 

-  ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ: ʅʘ ʦʩʥʦʚʽ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʪʝʭʥʽʢʠ ʤʦʞʣʠʚʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʪʨʝʙʫ ʚ 

ʨʝʤʦʥʪʽ ʯʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʥʘʧʝʨʝʜ ʽ ʫʥʠʢʘʪʠ ʧʨʦʩʪʦʾʚ. 

-  ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʉʝʥʩʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ (SCM) ʪʘ ʛʝʦʣʦʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ. 

-  ʇʦʣʽʧʰʝʥʥʷ ʙʝʟʧʝʢʠ: ɺʽʜʩʪʝʞʝʥʥʷ ʪʝʭʥʽʢʠ ʪʘ ʚʘʥʪʘʞʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʽʚ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ 

ʙʝʟʧʝʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʜʝ ʚʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʞʝʥ ʝʪʘʧ ʧʝʨʝʤʽʱʝʥʥʷ. 

-  ɻʥʫʯʢʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ: ʈʝʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-

ʷʢʽ ʟʤʽʥʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʫ ʚʦʻʥʥʠʭ ʫʤʦʚʘʭ. 

ʉʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ 

ʫ ʨʝʩʫʨʩʘʭ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʧʘʩʽʚ. 

- ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ: ɸʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʽʩʪʦʨʠʯʥʽ ʜʘʥʽ ʪʘ ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ 

ʚ ʩʧʦʞʠʚʘʥʥʽ ʨʝʩʫʨʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʦʯʥʽʰʝ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʪʨʝʙʠ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

- ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʧʘʩʽʚ: ɸʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʚʥʽ ʟʘʧʘʩʽʚ ʥʘ 

ʦʩʥʦʚʽ ʟʤʽʥʶʚʘʥʦʛʦ ʧʦʧʠʪʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʷʢ ʜʝʬʽʮʠʪʫ, ʪʘʢ ʽ ʥʘʜʣʠʰʢʫ. 

-  ɸʜʘʧʪʘʮʽʷ ʜʦ ʟʤʽʥ: ʉʠʩʪʝʤʠ ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʤʽʥʽ 

ʦʙʩʪʘʚʠʥ ʫ ʙʦʡʦʚʠʭ ʟʦʥʘʭ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ. 

-  ɸʥʘʣʽʟ ʨʠʟʠʢʽʚ: ʄʦʜʝʣʽ ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠ ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʩʪʘʯʘʥʥʷʤ, ʽ ʧʨʦʧʦʥʫʚʘʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʮʝʥʘʨʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ. 

-  ɺʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ: ɸʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʚʽʜʭʠʣʝʥʥʷ ʫ ʟʚʽʪʥʦʩʪʽ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʨʦʙʣʝʤʠ ʟ ʧʦʩʪʘʯʘʥʥʷʤ ʘʙʦ ʫʧʨʘʚʣʽʥʥʷʤ ʟʘʧʘʩʘʤʠ. 

-  ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ ʥʘ ʙʘʟʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʫʪʠʥʥʽ ʟʘʚʜʘʥʥʷ, ʪʘʢʽ ʷʢ ʦʙʣʽʢ ʟʘʧʘʩʽʚ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʤʦʚʣʝʥʥʷʤʠ. 

-  ʇʦʣʽʧʰʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʾ: ɸʥʘʣʽʪʠʢʘ ʜʦʧʦʤʘʛʘʻ ʟʽʙʨʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʧʦʢʨʘʱʫʻ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʨʽʟʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʽ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. 

-  ʇʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʽʚ, ʷʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʚʩʽ ʘʩʧʝʢʪʠ, ʚʽʜ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʽʢʠ. 

ɽʣʝʢʪʨʦʥʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ: ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʦʙʣʽʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʱʦ 

ʟʥʠʞʫʻ ʨʠʟʠʢʠ ʜʝʬʽʮʠʪʫ ʘʙʦ ʥʘʜʣʠʰʢʫ ʨʝʩʫʨʩʽʚ. 

ʂʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʨʽʟʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʦʙʩʪʘʥʦʚʢʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʨʽʟʥʠʤʠ 
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ʧʽʜʨʦʟʜʽʣʘʤʠ ʫ ʣʦʛʽʩʪʠʮʽ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ. ʆʩʴ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ: 

- ʉʠʩʪʝʤʠ ʟʚôʷʟʢʫ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʚôʷʟʢʫ, ʪʘʢʠʭ ʷʢ ʨʘʜʽʦʟʚôʷʟʦʢ, ʩʫʧʫʪʥʠʢʦʚʽ 

ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʚôʷʟʦʢ ʫ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ. 

- ɯʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʧʨʦ ʨʝʩʫʨʩʠ, ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʧʦʪʨʝʙʠ ʧʽʜʨʦʟʜʽʣʽʚ. 

- ʄʦʥʽʪʦʨʠʥʛ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʣʦʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʝʥʩʦʨʽʚ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʝʭʥʽʢʠ ʪʘ ʚʘʥʪʘʞʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʦʙʩʪʘʥʦʚʮʽ. 

- ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʠʭ ʢʦʤʘʥʜʥʠʭ ʮʝʥʪʨʽʚ: ɺʽʜʢʨʠʪʪʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʢʦʤʘʥʜʥʠʭ ʧʫʥʢʪʽʚ ʜʣʷ 

ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʡ ʫʩʽʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʱʦ ʧʦʢʨʘʱʫʻ ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

- ʇʨʦʪʦʢʦʣʠ ʢʦʤʫʥʽʢʘʮʽʾ: ʈʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʦʪʦʢʦʣʽʚ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʨʦʟʫʤʽʣʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ. 

- ʅʘʚʯʘʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ: ʇʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ ʜʣʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ ʟʚôʷʟʢʫ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

- ɸʚʘʨʽʡʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ: ʈʦʟʨʦʙʢʘ ʨʝʟʝʨʚʥʠʭ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ ʘʙʦ ʚ ʨʘʟʽ ʚʠʭʦʜʫ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʟ ʣʘʜʫ. 

- ɺʟʘʻʤʦʜʽʷ ʟ ʮʠʚʽʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ: ʅʘʣʘʛʦʜʞʝʥʥʷ ʟʚôʷʟʢʽʚ ʟ ʮʠʚʽʣʴʥʠʤʠ ʩʣʫʞʙʘʤʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʪʨʝʙ, ʟʦʢʨʝʤʘ ʚ ʧʠʪʘʥʥʷʭ ʧʦʩʪʘʯʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫ. 

- ɿʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚʽʜ ʧʽʜʨʦʟʜʽʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʽ ʚʥʦʩʠʪʠ ʢʦʨʝʢʪʠʚʠ ʚ ʣʦʛʽʩʪʠʯʥʽ ʧʨʦʮʝʩʠ. 

ʂʽʙʝʨʙʝʟʧʝʢʘ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʜ ʢʽʙʝʨʘʪʘʢ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (DSS): ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴ ʜʘʥʽ ʪʘ ʥʘʜʘʶʪʴ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

- ɸʥʘʣʽʟ ʜʘʥʠʭ: DSS ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʛʝʦʣʦʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

-  ʄʦʜʝʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ: ʉʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʢʦʤʘʥʜʫʚʘʯʘʤ ʦʮʽʥʶʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ. 

- ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ: DSS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ ʫ 

ʨʝʩʫʨʩʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʧʣʘʥʫʚʘʪʠ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʪʠ ʜʝʬʽʮʠʪʫ. 

-  ʆʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ: ɿʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʘʤ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʤʘʨʰʨʫʪʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʦʯʥʫ ʦʙʩʪʘʥʦʚʢʫ. 

-  ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ: DSS ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʟʫʘʣʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʦʣʝʛʰʫʻ ʩʧʨʠʡʥʷʪʪʷ ʜʘʥʠʭ ʪʘ 

ʩʧʨʠʷʻ ʰʚʠʜʰʦʤʫ ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ. 

-  ɺʟʘʻʤʦʜʽʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ: ɯʥʪʝʛʨʘʮʽʷ DSS ʟ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ 

(SCM) ʪʘ ʛʝʦʣʦʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

-  ɿʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ: ʉʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʚʽʜ ʧʽʜʨʦʟʜʽʣʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʛʫʚʘʪʠ ʧʣʘʥʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʠ ʚ ʦʙʩʪʘʥʦʚʮʽ. 

-  ʇʽʜʪʨʠʤʢʘ ʢʦʤʘʥʜʠʨʽʚ: DSS ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ, ʚʽʜ ʦʧʝʨʘʪʠʚʥʠʭ ʜʦ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʘʥʜʫʚʘʥʥʷ. 

-  ɸʜʘʧʪʠʚʥʽʩʪʴ: ʉʠʩʪʝʤʠ ʟʜʘʪʥʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʪʘ ʚʠʢʣʠʢʽʚ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʫ 

ʢʦʥʪʝʢʩʪʽ ʚʦʻʥʥʠʭ ʜʽʡ. 

ʄʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ: ʈʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

ɺʠʩʥʦʚʦʢ: ʋʩʧʽʰʥʝ ʨʝʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʩʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʚʠʤʘʛʘʪʠʤʝ ʽʥʪʝʛʨʘʮʽʾ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. IT-ʨʽʰʝʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʥʝ 

ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʛʽʩʪʠʢʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ 

ʙʦʡʦʚʠʭ ʜʽʡ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʫʩʧʽʭʫ ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʚ ʣʦʛʽʩʪʠʮʽ ɿʙʨʦʡʥʠʭ 

ʉʠʣ ʋʢʨʘʾʥʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʦʡʦʚʦʾ ʛʦʪʦʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʣʦʛʽʩʪʠʮʽ ɿʙʨʦʡʥʠʭ ʉʠʣ 

ʋʢʨʘʾʥʠ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʫʩʧʽʰʥʦʤʫ 

ʚʠʢʦʥʘʥʥʶ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʦʡʦʚʦʾ ʛʦʪʦʚʥʦʩʪʽ. 
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ʋɼʂ 656.07 

ɹʦʨʠʩʶʢ ɼ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʨʝʚʩʫʥ ʅ.ʖ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʊɽʆʈɽʊʀʏʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ɻɽʅɽʈɸʊʆʈɸ ʆɿʆʅʋ ɼʃʗ 

ɼɺʀɻʋʅɯɺ ɺʅʋʊʈɯʐʅʔʆɻʆ ɿɻʆʈɸʅʅʗ 

 
ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʟʦʥʫʚʘʥʥʷ ʧʘʣʠʚʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ. ʆʟʦʥ, ʷʢ ʩʠʣʴʥʠʡ ʦʢʠʩʥʠʢ, 

ʟʜʘʪʥʠʡ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʧʘʣʠʚʦʧʦʚʽʪʨʷʥʘ ʩʫʤʽʰ, ʦʟʦʥ, ʛʝʥʝʨʘʪʦʨ ʦʟʦʥʫ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʦʢʠʩʣʝʥʥʷ. 
ɺʽʜʦʤʦ, ʱʦ ʦʟʦʥ ʚʚʘʞʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʠʤ ʦʢʠʩʥʠʢʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʮʝʩ 

ʛʦʨʽʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʘʣʠʚʘ. ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʟʦʥʫ ʟʜʘʪʥʘ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ [1, 2]. ʋ ʜʚʠʛʫʥʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʙʝʥʟʠʥʽ, ʧʨʦʮʝʩ ʦʢʠʩʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʧʘʣʠʚʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʚ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ [3]. 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʫʣʴ ʛʝʥʝʨʘʪʦʨʘ ʦʟʦʥʫ ʜʣʷ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ: 

1 ï ʥʠʞʥʽʡ ʚʽʜʩʽʢ ʢʦʨʧʫʩʫ ʧʦʚʽʪʨʷʥʦʛʦ ʬʽʣʴʪʨʘ; 2 ï ʧʽʜʚʽʜʥʠʡ ʧʦʚʽʪʨʦʧʨʦʚʽʜ; 

3 ï ʬʽʣʴʪʨʫʶʯʠʡ ʝʣʝʤʝʥʪ; 4 ï ʚʝʨʭʥʽʡ ʚʽʜʩʽʢ ʢʦʨʧʫʩʫ ʧʦʚʽʪʨʷʥʦʛʦ ʬʽʣʴʪʨʘ; 

5 ï ʚʽʜʚʽʜʥʠʡ ʧʦʚʽʪʨʦʧʨʦʚʽʜ; 6 ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ; 7 ï ʝʣʝʤʝʥʪ, ʰʦ ʛʝʥʝʨʫʻ ʦʟʦʥ 
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ʋ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʘʭ ʟʤʽʰʫʚʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ ʢʠʩʥʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʨʦʙʦʯʦʤʫ ʮʠʣʽʥʜʨʽ 

ʜʚʠʛʫʥʘ. ʇʨʠ ʧʦʜʘʯʽ ʟʘʤʽʩʪʴ ʢʠʩʥʶ ʦʟʦʥʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʘʢʮʽʶ ʩʘʤʦʨʦʟʧʘʜʫ 

ʦʟʦʥʫ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʦʟʦʥʦʧʦʚʽʪʨʷʥʘ ʩʫʤʽʰ ʤʘʣʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ ʜʘʩʪʴ ʙʘʞʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ, ʘ ʚ ʦʟʦʥʦʧʦʚʽʪʨʷʥʽʡ ʩʫʤʽʰʽ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʧʦʜʘʻʪʴʩʷ, ʧʦʚʥʦʛʦ ʩʘʤʦʨʦʟʧʘʜʫ ʦʟʦʥʫ 

ʥʝ ʙʫʜʝ, ʘ ʚʮʽʣʽʣʠʡ ʦʟʦʥ ʦʢʠʩʣʠʪʴ ʧʘʣʠʚʦ ʽ ʟʙʽʣʴʰʠʪʴ ʚʽʜʩʦʪʦʢ ʡʦʛʦ ʟʛʦʨʷʥʥʷ. 

ɿʘʚʜʷʢʠ ʦʢʠʩʣʝʥʥʶ ʦʟʦʥʦʤ ʯʘʩʪʠʥʘ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʘʣʠʚʘ, ʷʢʝ ʨʘʥʽʰʝ ʥʝ ʜʦʛʦʨʘʣʦ ʪʘ ʚʠʭʦʜʠʣʦ ʟ 

ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ, ʜʦʛʦʨʠʪʴ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʙʽʣʴʰʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʦʨʰʥʝʚʦʛʦ ʜʚʠʛʫʥʘ, 

ʟʤʝʥʰʠʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʭʣʦʧʥʠʭ ʛʘʟʘʭ ʪʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ. ʇʨʦʮʝʩ ʟʛʦʨʘʥʥʷ 

ʙʝʥʟʠʥʫ, ʧʦʧʝʨʝʜʥʴʦ ʦʢʠʩʣʝʥʦʛʦ ʦʟʦʥʦʤ, ʻ ʩʢʣʘʜʥʠʤ, ʘʣʝ ʫ ʧʨʦʩʪʽʰʽʡ ʬʦʨʤʽ ʮʝ ʧʨʦʮʝʩ ʚʽʜʨʠʚʫ 

ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʨʘʜʠʢʘʣʫ ʉʅ ʟʽ ʩʧʨʦʱʝʥʥʷʤ ʤʦʣʝʢʫʣʠ ʧʘʣʠʚʘ. ʇʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 

ʛʦʨʽʥʥʷ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʛʦʨʽʥʥʷ [4]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫ ʷʢ ʦʢʠʩʣʶʚʘʯʘ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʘʣʠʚʘ ʜʦʟʚʦʣʠʪʴ ʧʨʠʙʣʠʟʥʦ ʚ 1,5 ʨʘʟʠ 

ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʦʢʠʩʣʝʥʥʷ, ʮʴʦʛʦ ʚʠʩʪʘʯʠʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʘʣʠʚʦ ʟʛʦʨʽʣʦ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫ ʜʦʟʚʦʣʠʪʴ ʦʢʠʩʣʠʪʠ ʥʝ ʪʽʣʴʢʠ ʚʫʛʣʝʚʦʜʥʝʚʝ ʧʘʣʠʚʦ, ʘʣʝ ʡ ʥʘʛʘʨ, ʱʦ ʚʽʜʢʣʘʚʩʷ ʚ 

ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʷʢʠʡ ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʘʪʠʤʝ [5, 6]. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʢʠʩʣʝʥʥʷ ʧʘʣʠʚʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʛʝʥʝʨʘʪʦʨ ʦʟʦʥʫ (ʨʠʩ. 1), ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʦʟʦʥʘʪʦʨ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʚʠʛʫʥʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʫ 

ʷʢʦʛʦ ʧʨʦʢʘʯʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʴʦʛʦ ʚʩʴʦʛʦ 

ʧʦʚʽʪʨʷ, ʱʦ ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʜʚʠʛʫʥʦʤ. ʇʨʠʩʪʨʽʡ ʜʦʮʽʣʴʥʦ ʢʦʤʙʽʥʫʚʘʪʠ ʟ ʤʦʜʝʨʥʽʟʦʚʘʥʠʤ ʢʦʨʧʫʩʦʤ 

ʧʦʚʽʪʨʷʥʦʛʦ ʬʽʣʴʪʨʘ ʜʚʠʛʫʥʘ. ɻʝʥʝʨʘʪʦʨ ʦʟʦʥʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʘʤʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʬʽʣʴʪʨʘ. ɹʣʦʢ ʞʠʚʣʝʥʥʷ 

ʛʝʥʝʨʘʪʦʨʘ ʦʟʦʥʫ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʷʢ ʟʦʚʥʽ ʢʦʨʧʫʩʫ ʬʽʣʴʪʨʘ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ ʥʴʦʛʦ: ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʦʟʤʽʨʽʚ ʢʦʨʧʫʩʫ ʩʘʤʦʛʦ ʬʽʣʴʪʨʘ ʽ ʛʘʙʘʨʠʪʽʚ ʙʣʦʢʫ ʞʠʚʣʝʥʥʷ. 

ʇʨʘʮʶʻ ʛʝʥʝʨʘʪʦʨ ʦʟʦʥʫ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɿʦʚʥʽʰʥʻ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʧʦʚʽʪʨʦʧʨʦʚʽʜ 2 ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʚ 

ʥʠʞʥʽʡ ʚʽʜʩʽʢ ʢʦʨʧʫʩʫ ʧʦʚʽʪʨʷʥʦʛʦ ʬʽʣʴʪʨʘ 1. ʇʦʪʽʤ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʬʽʣʴʪʨʫʶʯʠʡ ʝʣʝʤʝʥʪ 3 ʽ ʧʦʪʨʘʧʣʷʻ 

ʫ ʚʝʨʭʥʽʡ ʚʽʜʩʽʢ ʢʦʨʧʫʩʫ ʧʦʚʽʪʨʷʥʦʛʦ ʬʽʣʴʪʨʘ 4, ʪʘʤ ʚʦʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʛʝʥʝʨʫʶʯʠʤ ʝʣʝʤʝʥʪʦʤ ʦʟʦʥʫ 7. 

ʇʽʩʣʷ ʛʝʥʝʨʘʮʽʾ ʦʟʦʥʫ ʦʟʦʥʦʧʦʚʽʪʨʷʥʘ ʩʫʤʽʰ ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʚ ʚʽʜʚʽʜʥʠʡ ʧʦʚʽʪʨʦʧʨʦʚʽʜ ʽ ʧʦʪʨʘʧʣʷʻ ʫ 

ʚʧʫʩʢʥʠʡ ʢʦʣʝʢʪʦʨ ʜʚʠʛʫʥʘ, ʜʝ ʦʟʦʥʦʧʦʚʽʪʨʷʥʘ ʩʫʤʽʰ ʟʤʽʰʫʻʪʴʩʷ ʟ ʧʘʨʘʤʠ ʧʘʣʠʚʘ. 

ɻʦʣʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʛʝʥʝʨʘʪʦʨʘ ʦʟʦʥʫ ʜʣʷ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʻ ʝʣʝʤʝʥʪ, ʱʦ ʛʝʥʝʨʫʻ 

ʦʟʦʥ. ɺʽʜ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʣʝʞʠʪʴ ʥʘʜʽʡʥʘ ʨʦʙʦʪʘ ʚʩʴʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫ ʷʢ ʦʢʠʩʣʶʚʘʯʘ ʧʘʣʠʚʘ ʜʦʟʚʦʣʠʪʴ ʧʨʠʙʣʠʟʥʦ ʚ 1,5 ʨʘʟʠ ʧʨʠʩʢʦʨʠʪʠ 

ʧʨʦʮʝʩ ʦʢʠʩʣʝʥʥʷ, ʮʴʦʛʦ ʚʠʩʪʘʯʠʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʘʣʠʚʦ ʟʛʦʨʽʣʦ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫ 

ʜʦʟʚʦʣʠʪʴ ʦʢʠʩʣʠʪʠ ʥʝ ʪʽʣʴʢʠ ʚʫʛʣʝʚʦʜʥʝʚʝ ʧʘʣʠʚʦ, ʘʣʝ ʡ ʥʘʛʘʨ, ʱʦ ʚʽʜʢʣʘʚʩʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʷʢʠʡ 

ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʘʪʠʤʝ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʢʠʩʣʝʥʥʷ ʧʘʣʠʚʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʛʝʥʝʨʘʪʦʨ ʦʟʦʥʫ, ʷʢʠʡ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʦʟʦʥʘʪʦʨ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʚʠʛʫʥʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ, ʫ ʷʢʦʛʦ ʧʨʦʢʘʯʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʴʦʛʦ 

ʚʩʴʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʜʚʠʛʫʥʦʤ. 
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ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʄɸʊɽʄɸʊʀʏʅɸ ʄʆɼɽʃʔ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʇʈʆʎɽʉʋ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ 

ʉʀʉʊɽʄʀ çCOMMON RAILè ɼʀɿɽʃʔʅʀʍ ɼʀɺʀɻʋʅɯɺ  
 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çCommon Railè 

ʜʠʟʝʣʽʚ ʩʝʨʽʾ çʗʄɿ-5340è, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʾʾ ʚʫʟʣʽʚ ʪʘ ʜʝʪʘʣʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ 

ʦʟʥʘʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʜʚʠʛʫʥ, ʩʠʩʪʝʤʘ çCommon Railè, ʤʘʪʨʠʮʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʙʣʦʢ-ʩʭʝʤʘ, ʥʝʩʧʨʘʚʥʽʩʪʴ, ʦʟʥʘʢʘ ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ɺʽʜʤʦʚʠ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʩʪʦʷʪʴ ʚ ʨʷʜʫ ʧʝʨʰʠʭ ʽʟ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʚʽʜʤʦʚ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ ʪʝʭʥʽʢʠ [1, 2]. ɼʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ 

ʽ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɼʚʠʛʫʥʠ ʩʝʨʽʾ çʗʄɿ-5340è ʦʩʥʘʱʫʶʪʴʩʷ ʧʘʣʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʘʢʫʤʫʣʷʪʦʨʥʦʛʦ ʪʠʧʫ çCommon Rail 

Systemè ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çRobert Boschè (ʅʽʤʝʯʯʠʥʘ). 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʝʡ 

ʝʣʝʤʝʥʪʽʚ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʷʢ ʦʙôʻʢʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʦʧʠʩʫʶʪʴ ʥʘ ʦʜʥʦʤʫ 

ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʨʽʚʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʙʝʟʣʽʯʯʶ ʤʦʞʣʠʚʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʽ ʙʝʟʣʽʯʯʶ ʟʥʘʯʝʥʴ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɿʘʤʽʥʘ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʜʝʣʣʶ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʜʽʣʝʥʥʷʤ ʦʩʥʦʚʥʠʭ, ʽʩʪʦʪʥʠʭ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʜʽʘʛʥʦʟʫ ʝʣʝʤʝʥʪʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʚʜʘʥʥʷʤ ʚʠʟʥʘʯʝʥʥʷ ʜʽʡʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʦʙôʻʢʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʽ ʟʘʚôʷʟʢʽʚ ʦʙôʻʢʪʘ, ʚʠʢʣʶʯʥʦ ʚʘʞʣʠʚʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢ ʧʨʠʩʪʨʦʶ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʨʦʙʦʪʠ, ʩʪʘʶʪʴ ʜʨʫʛʦʨʷʜʥʠʤʠ ʽ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʽ ʪʝʭʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʶʯʝʥʽ. 

ɿʘʤʽʥʘ ʨʝʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʾʭ ʽʜʝʘʣʽʟʦʚʘʥʠʤʠ ʤʦʜʝʣʷʤʠ ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ. ʇʽʜ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʙʝʟʣʽʯ 

ʘʥʘʣʽʪʠʯʥʠʭ, ʣʦʛʽʯʥʠʭ, ʩʪʘʪʠʩʪʠʯʥʠʭ, ʛʨʘʬʽʯʥʠʭ ʽ ʚʟʘʛʘʣʽ ʙʫʜʴ-ʷʢʠʭ ʷʢʽʩʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʷʢʽ 

ʧʦʚ'ʷʟʫʶʪʴ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙôʻʢʪʘ ʟ ʡʦʛʦ ʚʭʽʜʥʠʤʠ ʽ ʚʥʫʪʨʽʰʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ çʯʦʨʥʦʛʦ 

ʷʱʠʢʘè, ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʷʢʦʛʦ ʤʘʶʪʴ ʢʽʥʮʝʚʫ ʤʥʦʞʠʥʫ ʟʥʘʯʝʥʴ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʩʽ 

ʤʦʞʣʠʚʽ ʩʪʘʥʠ ʦʙôʻʢʪʘ ʫʪʚʦʨʶʶʪʴ ʢʽʥʮʝʚʫ ʤʥʦʞʠʥʫ ʩʪʘʥʽʚ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙôʻʢʪ ʻ çʯʦʨʥʠʤ ʷʱʠʢʦʤè 

ʥʝ ʪʦʤʫ, ʱʦ ʡʦʛʦ ʚʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʥʽʩʪʶ ʥʝ ʚʽʜʦʤʽ, ʘ ʪʦʤʫ, ʱʦ ʥʘʢʣʘʜʘʻʪʴʩʷ ʟʘʙʦʨʦʥʘ 

ʥʘ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʽ ʩʪʘʥ ʦʙôʻʢʪʘ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ, ʪʽʣʴʢʠ ʜʦʩʣʽʜʞʫʶʯʠ ʡʦʛʦ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʙʝʟ 

ʨʦʟʙʠʨʘʥʥʷ) [3, 4]. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʫ ʚʠʛʣʷʜʽ çʯʦʨʥʦʛʦ ʷʱʠʢʘè ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ (ʨʠʩ. 1): 

- ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ ʚʭʽʜʥʠʭ ʜʽʡ Y ʚʽʜ ʩʪʠʤʫʣʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

- ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ ʚʠʭʽʜʥʠʭ ʦʟʥʘʢ ʥʝʩʧʨʘʚʥʦʩʪʽ S;  

- ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ X;  

- ʦʧʝʨʘʪʦʨ ɸ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʢʽʣʴʢʦʩʪʽ X ʪʘ Y ʚ ʢʽʣʴʢʽʩʪʴ S: 

 Ὓ ὃὣȟὢȢ (1) 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ çʯʦʨʥʦʛʦ ʷʱʠʢʘè 
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʝʣʝʤʝʥʪʠ ʢʽʣʴʢʦʩʪʽ Y ʩʪʘʙʽʣʽʟʫʶʪʴʩʷ (ʘʙʦ ʟʤʽʥʶʶʪʴʩʷ ʧʦ 

ʟʘʜʘʥʦʤʫ ʟʘʢʦʥʫ), ʚʠʨʘʟ (1) ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʫ ʚʠʜ: 

 Ὓ ὃὢȢ (2) 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʙʫʜʴ-ʷʢʠʡ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʬʫʥʢʮʽʻʶ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʧʨʠ ʜʘʥʦʤʫ ʩʪʘʥʽ ʚʭʦʜʽʚ. 

ʗʢʱʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ {Xi} ʚʽʜʥʝʩʪʠ ʜʦ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ, ʪʦ ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʘʜʘʯʘ ʬʦʨʤʫʣʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʧʦ ʚʽʜʦʤʠʤ ʦʟʥʘʢʘʤ ʥʝʩʧʨʘʚʥʦʩʪʽ {Sj} 

ʚʠʟʥʘʯʠʪʠ ʥʝʚʽʜʦʤʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ {Xi}.  

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʠʜ ʦʧʝʨʘʪʦʨʘ ɸ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʥʝʦʙʭʽʜʥʠʡ ʚʠʯʝʨʧʥʠʡ ʦʧʠʩ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʫʩʽʤʘ ʚʠʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʚʩʽʤʘ ʤʦʞʣʠʚʠʤʠ ʩʪʘʥʘʤʠ 

(ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ) ʦʙôʻʢʪʘ. 

ʅʠʞʯʝ ʦʧʠʩʫʻʪʴʩʷ ʨʷʜ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʨʽʟʥʠʤʠ 

ʬʦʨʤʘʤʠ ʦʧʠʩʫ ʟʘʟʥʘʯʝʥʠʭ ʟʚ'ʷʟʢʽʚ.  

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʛʣʷʜʽ ʬʦʨʤʫʣʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ. ɿʘ ʜʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʝʩʧʨʘʚʥʦʩʪʽ S1, S2, ..., Sn, ʦʪʨʠʤʘʥʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʚʠʟʥʘʯʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ (ʥʝʩʧʨʘʚʥʦʩʪʽ) ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ X1, 

X2, ..., Xm, ʷʢʱʦ ʚʽʜʦʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʞʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʩʠʛʥʘʣʦʤ ʽ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: 

ừ
Ử
Ừ

Ử
ứ
Ὓ ‰ ὼȟὼȟȢȢȢȟὼ Ƞ

Ὓ ‰ ὼȟὼȟȢȢȢȟὼ Ƞ

Ὓ ‰ ὼȟὼȟȢȢȢȟὼ Ƞ

Ὓ ‰ ὼȟὼȟȢȢȢȟὼ Ȣ

 (3) 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (3) ʻ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʤʘʻ m ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʽ n ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ. 

ʆʯʝʚʠʜʥʦʶ ʧʝʨʝʚʘʛʦʶ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʦʙôʻʢʪʘ ʥʝ ʪʽʣʴʢʠ ʚ ʤʦʤʝʥʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʘʣʝ ʽ, ʥʘʢʦʧʠʯʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʟʘ ʢʽʣʴʢʘ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʦʙôʻʢʪʘ, ʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʆʜʥʘʢ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʢʠ ʦʙʤʝʞʝʥʦ ʚ ʩʠʣʫ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ:  

- ʚʠʜ ʬʫʥʢʮʽʡ űj ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʫʟʣʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʧʦʢʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʠʡ; 

- ʷʢʱʦ ʬʫʥʢʮʽʷ űj ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʘʤ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʦ ʢʦʞʥʦʤʫ ʟ ʩʚʦʾʭ 

ʘʨʛʫʤʝʥʪʽʚ, ʱʦ ʟʘʟʚʠʯʘʡ ʤʘʻ ʤʽʩʮʝ ʚ ʨʝʘʣʴʥʠʭ ʤʦʜʝʣʷʭ, ʪʦ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (3) ʧʦʚôʷʟʘʥʦ ʟ 

ʚʝʣʠʢʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ; 

- ʙʽʣʴʰʽʩʪʴ  ʜʽʘʛʥʦʩʪʠʯʥʠʭ  ʧʘʨʘʤʝʪʨʽʚ,  ʚ ʧʨʠʥʮʠʧʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʘʥʘʣʽʪʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʋ ʨʷʜʽ ʨʦʙʽʪ ʟ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʤʦʞʣʠʚʽ ʪʝʭʥʽʯʥʽ ʩʪʘʥʠ (ʥʝʩʧʨʘʚʥʦʩʪʽ) 

ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʪʘ ʦʟʥʘʢʘʤʠ ʮʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʦʧʠʩʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʘʢ ʟʚʘʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʤʘʪʨʠʮʴ [5-11]. 

ɿ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʚʠʛʫʥʽʚ ʗʄɿ-5340/5341/5342/5343 ʚʩʽʭ ʤʦʜʠʬʽʢʘʮʽʡ [1, 3, 9] ʚ ʪʘʙʣ. 1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʨʠʮʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çCommon Railè. 

ɺ ʤʘʪʨʠʮʽ (ʜʠʚ. ʪʘʙʣ. 1) ʧʦʟʥʘʯʠʤʦ ʥʘʩʪʫʧʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʠʩʪʝʤʠ çCommon Railè ʜʚʠʛʫʥʽʚ ʩʝʨʽʾ 

çʗʄɿ-5340è: x1 ï ʥʝʧʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʟ'ʻʤʠ ʜʞʛʫʪʽʚ ʚ ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ; x2 ï ʦʙʨʠʚ 

ʘʙʦ ʟʘʤʠʢʘʥʥʷ ʧʨʦʚʦʜʽʚ ʜʞʛʫʪʘ (ʬʦʨʩʫʥʦʢ, ʜʘʚʘʯʽʚ ʘʙʦ ʧʨʦʤʽʞʥʦʛʦ ʜʞʛʫʪʘ ʚʽʜ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦ ʘʚʪʦʤʦʙʽʣʷ); x3 ï ʥʝʩʧʨʘʚʥʽ ʦʙʠʜʚʘ ʜʘʚʘʯʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʪʘ 

ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʚʘʣʽʚ; x4 ï ʫʩʢʣʘʜʥʝʥʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʢʦʥʪʫʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ; x5 ï ʥʘʷʚʥʽʩʪʴ ʧʦʚʽʪʨʷ ʚ 

ʢʦʥʪʫʨʽ ʥʠʟʴʢʦʤʫ ʪʠʩʢʫ; x6 ï ʥʝʩʧʨʘʚʥʠʡ ʢʦʥʪʫʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; x7 ï ʧʽʜʚʠʱʝʥʠʡ ʦʧʽʨ ʫ ʢʦʥʪʫʨʽ ʥʠʟʴʢʦʛʦ 

ʪʠʩʢʫ; x8 ï ʥʝʩʧʨʘʚʥʠʡ ʜʘʚʘʯ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʘʙʦ ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʚʘʣʽʚ; x9 ï ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʽ ʟʘʟʦʨ ʤʽʞ ʜʘʚʘʯʝʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʚʘʣʘ ʪʘ ʰʝʩʪʝʨʥʝʶ; x10 ï 

ʟʘʤʠʢʘʥʥʷ ʜʨʦʪʫ ʜʞʛʫʪʘ ʬʦʨʩʫʥʦʢ ʥʘ çʤʘʩʫè; x11 ï ʥʝʩʧʨʘʚʥʽ ʜʘʚʘʯʽ ʧʝʜʘʣʽ ʘʢʩʝʣʝʨʘʪʦʨʘ; x12 ï ʚʽʜʢʨʠʪʦ 

ʘʚʘʨʽʡʥʠʡ (ʦʙʤʝʞʫʚʘʣʴʥʠʡ) ʢʣʘʧʘʥ ʫ ʧʘʣʠʚʥʽʡ ʨʘʤʧʽ; x13 ï ʦʙʤʝʞʝʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ ʯʝʨʝʟ 

ʧʝʨʝʛʨʽʚ ʜʚʠʛʫʥʘ (ʟʤʝʥʰʝʥʘ ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ 

ʦʭʦʣʦʜʞʝʥʥʷ); x14 ï ʟʘʩʤʽʯʝʥʠʡ ʟʤʽʥʥʠʡ ʬʽʣʴʪʨ ʜʣʷ ʧʘʣʠʚʘ ʬʽʣʴʪʨʘ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ; x15 ï ʥʝʩʧʨʘʚʥʘ 

ʦʜʥʘ ʘʙʦ ʢʽʣʴʢʘ ʬʦʨʩʫʥʦʢ; x16 ï ʥʘʷʚʥʽʩʪʴ ʤʘʩʣʘ ʚ ʨʦʟ'ʻʤʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ 

ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʜʞʛʫʪʘ ʧʨʦʚʦʜʽʚ ʬʦʨʩʫʥʦʢ; x17 ï ʚʽʜʩʫʪʥʻ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʚ ʦʜʥʦʤʫ ʘʙʦ ʢʽʣʴʢʦʭ 
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ʮʠʣʽʥʜʨʘʭ; x18 ï ʧʦʨʫʰʝʥʦ ʧʨʦʮʝʩ ʟʛʦʨʘʥʥʷ; x19 ï ʥʘʷʚʥʽʩʪʴ ʧʽʜʪʽʢʘʥʥʷ ʧʘʣʠʚʘ ʚ ʢʦʥʪʫʨʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ; 

x20 ï ʥʘʷʚʥʽʩʪʴ ʧʽʜʪʽʢʘʥʥʷ ʧʘʣʠʚʘ ʚ ʢʦʥʪʫʨʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 

ʊʘʢʦʞ ʚ ʤʘʪʨʠʮʽ (ʜʠʚ. ʪʘʙʣ. 1) ʚʚʦʜʠʤʦ ʦʟʥʘʢʠ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʥʝʩʧʨʘʚʥʦʩʝʡ ʩʠʩʪʝʤʠ çCommon Railè 

ʜʚʠʛʫʥʽʚ ʩʝʨʽʾ çʗʄɿ-5340: S1 ï ʜʚʠʛʫʥ ʥʝ ʟʘʧʫʩʢʘʻʪʴʩʷ; S2 ï ʜʚʠʛʫʥ ʟʘʧʫʩʢʘʻʪʴʩʷ ʽ ʦʜʨʘʟʫ ʟʫʧʠʥʷʻʪʴʩʷ; S3 

ï ʜʚʠʛʫʥ ʥʝ ʨʦʟʚʠʚʘʻ ʧʦʪʫʞʥʦʩʪʽ; S4 ï ʥʝʩʪʽʡʢʘ ʨʦʙʦʪʘ ʜʚʠʛʫʥʘ; S5 ï ʧʽʜʚʠʱʝʥʘ ʜʠʤʥʽʩʪʴ ʧʨʠ ʨʦʙʦʪʽ 

ʜʚʠʛʫʥʘ; S6 ï ʜʚʠʛʫʥ ʥʝ ʨʦʟʚʠʚʘʻ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ; S7 ï ʜʚʠʛʫʥ ʨʘʧʪʦʚʦ ʟʫʧʠʥʷʻʪʴʩʷ; S8 ï 

ʧʽʜʚʠʱʝʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ; S9 ï ʧʽʜʚʠʱʝʥʘ ʚʽʙʨʘʮʽʷ ʜʚʠʛʫʥʘ. 

 

ʊʘʙʣʠʮʷ 1 ï ʄʘʪʨʠʮʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çCommon Railè ʜʠʟʝʣʽʚ ʩʝʨʽʾ çʗʄɿ-5340è 

ʅʝʩʧʨʘʚʥʽʩʪʴ ʩʠʩʪʝʤʠ 

çCommon Railè  

ʆʟʥʘʢʘ ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʠʩʪʝʤʠ çCommon Railè  

S1 S2 S3 S4 S5 S6 S7 S8 S9 

x1 + - - - - - - - - 

x2 + - - - - - + - - 

x3 + - - - - - - - - 

x4 + + + + - - + - - 

x5 + + + + - + - - - 

é é é é é é é é é é 

x19 - - - - - - + + - 

x20 - - - - - - + + - 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1, ʢʦʞʥʘ ʥʝʩʧʨʘʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʟʥʘʯʝʥʴ ʾʾ ʦʟʥʘʢ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʜʚʘ ʫʤʦʚʥʠʭ ʟʥʘʯʝʥʥʷ: ç-è ʘʙʦ ç+è. 

ʅʘ ʧʝʨʝʪʠʥʽ -̔ʛʦ ʨʷʜʢʘ ʽ j-ʛʦ ʩʪʦʚʧʮʷ ʩʪʘʚʠʪʴʩʷ ç+è, ʷʢʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ -̔ʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʭʽʜ j-ʦʾ ʦʟʥʘʢʠ ʟ ʦʙʣʘʩʪʽ ʾʾ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ, ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʩʪʘʚʠʪʴʩʷ ç-è. 

ɼʣʷ ʩʠʥʪʝʟʫ ʪʘʢʦʾ ʤʘʪʨʠʮʽ ʥʝʦʙʭʽʜʥʦ ʥʝʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ ʟʘʤʽʥʠʪʠ 

ʢʽʥʮʝʚʦʶ ʤʥʦʞʠʥʦʶ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʚʥʦʶ ʥʝʩʧʨʘʚʥʽʩʪʶ (ʘʙʦ ʾʭ 

ʢʦʤʙʽʥʘʮʽʻʶ) ʘʙʦ ʟ ʧʨʘʮʝʟʜʘʪʥʠʤ ʩʪʘʥʦʤ (ʨʠʩ. 2). 

ʊʘʢʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʦ ʫ ʚʠʛʣʷʜʽ 

ὼ ʢ Ὂὼȟ (4) 

ʜʝ {xi} - ʤʥʦʞʠʥʘ ʦʟʥʘʢ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ;  

{ xi}ʢ - ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ ʦʟʥʘʢ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʦʞʝ ʧʨʠʡʤʘʪʠ 

ʣʠʰʝ ʜʚʘ ʫʤʦʚʥʠʭ ʟʥʘʯʝʥʥʷ ç-è ʽ ç+è, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘ ʥʘʷʚʥʦʩʪʽ -̔ʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ;  

 ̔= 1, 2, ..., m; 

Fx - ʦʧʝʨʘʪʦʨ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʢʽʣʴʢʽʩʪʴ {xi} ʚ ʢʽʣʴʢʽʩʪʴ {xi}ʢ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ -̔ʛʦ 

ʧʘʨʘʤʝʪʨʫ xi ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ç-è, ʷʢʱʦ ʚʝʣʠʯʠʥʘ ʣʝʞʠʪʴ ʚ ʦʙʣʘʩʪʽ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ, ʚ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ç+è. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɹʣʦʢ-ʩʭʝʤʘ ʩʠʥʪʝʟʫ ʤʘʪʨʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çCommon Railè ʜʠʟʝʣʽʚ ʩʝʨʽʾ çʗʄɿ-

5340è: 

X = {xi} - ʥʝʩʢʽʥʯʝʥʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ; Xʢ = { xi}ʢ - ʢʽʥʮʝʚʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ 
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ʩʪʘʥʽʚ; S = {sj} - ʥʝʩʢʽʥʯʝʥʥʘ ʤʥʦʞʠʥʘ ʦʟʥʘʢ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ;  

Sʢ = {sj}ʢ - ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ ʦʟʥʘʢ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ Fx - ʦʧʝʨʘʪʦʨ, ʧʝʨʝʪʚʦʨʶʶʯʠʡ ʢʽʣʴʢʽʩʪʴ 

{xi} ʚ ʢʽʣʴʢʽʩʪʴ {xi}ʢ; Fs - ʦʧʝʨʘʪʦʨ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʢʽʣʴʢʽʩʪʴ {sj} ʚ ʢʽʣʴʢʽʩʪʴ {sj}ʢ; ʌ - ʦʧʝʨʘʪʦʨ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʻ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ ʚ ʢʽʣʴʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʝʩʢʽʥʯʝʥʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʚʠʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʽʥʮʝʚʫ ʢʽʣʴʢʽʩʪʴ 

ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʦ ʫ ʚʠʛʣʷʜʽ 

{sj}̋ = Fs {sj}, (5) 

ʜʝ {sj} - ʢʽʣʴʢʽʩʪʴ ʦʟʥʘʢ ʚʠʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʚ ʧʝʚʥʦʤʫ ʽʥʪʝʨʚʘʣʽ; 

{ sj}ʢ - ʢʽʥʮʝʚʘ ʢʽʣʴʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʪʽʣʴʢʠ ʜʚʘ ʫʤʦʚʥʠʭ 

ʟʥʘʯʝʥʥʷ: ç-è ʘʙʦ ç+è;  

j = 1, 2 ..., n; 

Fs - ʦʧʝʨʘʪʦʨ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʢʽʣʴʢʽʩʪʴ {sj} ʚ ʢʽʣʴʢʽʩʪʴ {sj}ʢ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʙʫʜʴ-ʷʢʽʡ j-ʽʡ ʦʟʥʘʮʽ sj 

ʧʨʠʩʚʦʶʻʪʴʩʷ ʫʤʦʚʥʝ ʟʥʘʯʝʥʥʷ ç-è, ʷʢʱʦ ʚʝʣʠʯʠʥʘ ʣʝʞʠʪʴ ʚ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʨʘʚʥʦʛʦ 

ʩʪʘʥʫ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ç+è. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʦʪʨʠʤʘʥʦ ʜʚʘ ʢʽʥʮʝʚʠʭ ʟʥʘʯʝʥʥʷ {xi}ʢ ʽ {sj}ʢ, ʝʣʝʤʝʥʪʠ ʷʢʠʭ 

ʧʝʚʥʠʤ ʯʠʥʦʤ ʧʦʚ'ʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ.  

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʮʝʡ ʟʚ'ʷʟʦʢ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʫ ʚʠʛʣʷʜʽ 

 {sj}̋  ˡ xi} ,̋ (6) 

ʜʝ ʌ - ʦʧʝʨʘʪʦʨ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʽʚ ʦʙôʻʢʪʘ ʚ ʢʽʣʴʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ.  

ʇʝʨʝʪʚʦʨʝʥʥʷ (6) ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʷʢ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʢʽʣʴʢʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʢʽʣʴʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʻ ʤʦʜʠʬʽʢʘʮʽʻʶ ʤʦʜʝʣʽ (1).  

ʇʝʨʝʪʚʦʨʝʥʥʷ (6) ʤʦʞʥʘ ʨʦʟʛʦʨʥʫʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ (3). 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (3) ʧʦʚ'ʷʟʫʻ ʢʦʞʥʫ ʦʟʥʘʢʫ ʥʝʩʧʨʘʚʥʦʩʪʽ Sj ʟ ʫʩʽʤʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙôʻʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʚ'ʷʟʢʠ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʩʠʛʥʘʣʘʤʠ. 

ʄʘʪʨʠʮʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢ ʤʦʜʝʣʴ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʘ ʻ ʧʦ ʩʫʪʽ ʩʧʨʘʚʠ 

ʪʘʙʣʠʯʥʦʶ ʬʦʨʤʦʶ ʟʘʧʠʩʫ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (1). 

ʇʘʨʘʤʝʪʨ S1 ʚ ʤʘʪʨʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʚʦʟʥʘʯʥʫ ʙʫʣʝʚʫ ʬʫʥʢʮʽʶ, ʷʢʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʘʨʛʫʤʝʥʪʽʚ ʭ1, ʭ2, ʭ3, ʭ4, ʭ5, ʭ6, ʭ7, ʭ8, ʭ9, ʭ10, ʭ11. ɹʫʣʝʚʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʨʛʫʤʝʥʪʘ ʭ1, ʷʢʱʦ ʤʘʻ 

ʤʽʩʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

‰ὼὼȟȢȢȢȟὼ πȟὼ ȟȢȢȢȟὼ ‰ὼȟὼȟȢȢȢȟὼ ȟρȟὼ ȟȢȢȢȟὼ Ȣ 
ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʮʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʪʘʙʣ. 1, S1 ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʭ1, ʭ2, ʭ3, ʭ4, ʭ5, ʭ6. 

ɿʘʣʝʞʥʽʩʪʴ S1 = ű1 (ʭ1, ʭ2, ʭ3, ʭ4, ʭ5, ʭ6) ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʣʦʛʽʯʥʦʛʦ 

ʜʦʜʘʚʘʥʥʷ (ʜʠʟôʶʥʢʮʽʷ): 

S1  ̖1 +  ̖ 2  ̖3 +  ̖ 4 +  ̖ 5 +  ̖ 6. 
ɺʽʜʧʦʚʽʜʥʠʡ ʘʥʘʣʽʟ ʽʥʰʠʭ ʦʟʥʘʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʦʟʚʦʣʷʻ ʟʘʧʠʩʘʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (3) ʜʣʷ ʜʘʥʦʾ 

ʤʘʪʨʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çCommon Railè ʜʠʟʝʣʽʚ ʩʝʨʽʾ çʗʄɿ-5340è ʫ ʚʠʛʣʷʜʽ: 
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 (7) 

 

ɺʩʽ ʧʦʩʣʽʜʦʚʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʠʥʪʝʟʫ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʘʪʨʠʮʽ, ʥʘʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʙʣʦʢ-ʩʭʝʤʽ (ʜʠʚ. ʨʠʩ. 4). ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʦʜʝʣʴ 

ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʘʪʨʠʮʽ, ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʘʜʘʯʘ ʬʦʨʤʫʣʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ɿʘ ʜʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ S1, S2, é, Sn ʦʪʨʠʤʘʥʠʤʠ ʧʨʠ ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ, ʧʦʪʨʽʙʥʦ 

ʚʠʟʥʘʯʠʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ x1, x2, é, xm  ʚ ʤʦʤʝʥʪ ʧʝʨʝʚʽʨʢʠ, ʷʢʱʦ ʚʽʜʦʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʚʩʽʤʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʟʘʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʤʘʪʨʠʮʽ ʘʙʦ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʪʠʧʫ (7). ʂʦʞʝʥ ʩʪʨʫʢʪʫʨʥʠʡ ʧʘʨʘʤʝʪʨ ʽ ʢʦʞʝʥ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ 

ʧʨʠʡʤʘʻ ʪʽʣʴʢʠ ʜʚʘ ʟʥʘʯʝʥʥʷ: ç-è ʘʙʦ ç+è. 

ʆʯʝʚʠʜʥʦ ʱʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʝ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʦʤʫ ʱʦ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʜʽʘʛʥʦʟʫ 

ʚʽʜʦʤʠʤʠ ʻ ʩʘʤʝ ʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚʠʨʘʟʦʤ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

35 

ὼ ʢ ʌ ί
ʢ
ȟ 

ʘʙʦ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ 

ὼ ὪὛȟὛȟȢȢȢȟὛ Ƞ

ὼ ὪὛȟὛȟȢȢȢȟὛ Ƞ

ὼ Ὢ ὛȟὛȟȢȢȢȟὛ Ȣ

 (8) 

ɺʠʜ ʬʫʥʢʮʽʡ fm ʥʝʚʘʞʢʦ ʚʩʪʘʥʦʚʠʪʠ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʦʩʥʦʚʽ ʥʘʩʪʫʧʥʠʭ ʤʽʨʢʫʚʘʥʴ. 

ʋ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʤʘʪʨʠʮʽ (ʜʠʚ. ʪʘʙʣ. 1) ʨʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʦ ʦʜʠʥ ʽʟ ʨʷʜʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʰʠʡ. ɿ 

ʤʘʪʨʠʮʽ ʚʠʜʥʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʽ ʭ2 ʚʠʢʣʠʢʘʻ ʦʜʥʦʯʘʩʥʦ ʚʠʭʽʜ ʦʟʥʘʢ S1 ʪʘ S7 ʟ ʦʙʣʘʩʪʽ ʾʭ 

ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. ɿʥʘʯʝʥʥʷ ʽʥʰʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʪʽʣʴʢʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʭ5 

ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. ɿʥʘʯʠʪʴ ʭ2 ʻ ʙʫʣʝʚʦʶ ʬʫʥʢʮʽʻʶ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥôʶʥʢʮʽʷ (ʘʙʦ 

ʬʫʥʢʮʽʻʶ ʣʦʛʽʯʥʦʛʦ ʤʥʦʞʝʥʥʷ):  

2̖  = S1 S7. 
ɺʽʜʧʦʚʽʜʥʠʡ ʘʥʘʣʽʟ ʚʩʽʭ ʽʥʰʠʭ ʩʪʦʚʧʮʽʚ ʨʦʟʛʣʷʥʫʪʦʾ ʤʘʪʨʠʮʽ ʜʦʟʚʦʣʷʻ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ (3) 

ʟʘʧʠʩʘʪʠ ʚ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʙʫʣʝʚʠʭ ʬʫʥʢʮʽʡ: 
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 (9) 

 

ʗʢ ʚʠʜʥʦ ʟ ʮʴʦʛʦ ʧʨʠʢʣʘʜʫ, ʧʨʦʮʝʩ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʚʠʨʘʞʝʥʦʾ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʘʪʨʠʮʽ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ:  

- ʰʣʷʭʦʤ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ ʧʝʨʝʪʚʦʨʝʥʴ (5) ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʟʥʘʢʠ ʚʩʽʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ S1, S2, 

, Sn; 

- ʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʙʫʣʝʚʠʭ ʬʫʥʢʮʽʡ (8);  

- ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʙʫʣʝʚʠʭ ʬʫʥʢʮʽʡ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʭi (ʽ = 1, 2, é, m) ʧʨʠʯʦʤʫ ʷʢʱʦ ʭi = 1, 

ʪʦ ʚ ʦʙôʻʢʪʽ ʻ  ̔-ʪʘ ʥʝʩʧʨʘʚʥʽʩʪʴ. 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʦʙôʻʢʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʧʨʘʮʝʟʜʘʪʥʠʤ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʚʩʽʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʪʦ ʬʫʥʢʮʽʷ ʡʦʛʦ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

Ὂ ὼ ὼ ὼ ȢȢȢὼ Ȣ (10) 

ʇʦʚʝʨʪʘʶʯʠʩʴ ʜʦ ʙʣʦʢ-ʩʭʝʤʠ ʩʠʥʪʝʟʫ ʤʘʪʨʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ  (ʜʠʚ. ʨʠʩ. 2), ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʫʤʦʚʫ ʟʜʽʡʩʥʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʟʥʘʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʫ ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʥʝʩʧʨʘʚʥʦʩʪʝʡ) ʦʙôʻʢʪʘ ʙʫʣʦ ʦʜʥʦʟʥʘʯʥʠʤ. 

ʗʢʱʦ ʧʨʠ ʩʠʥʪʝʟʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʘʪʨʠʮʽ ʥʝ ʚʠʢʦʥʘʥʘ ʮʷ ʫʤʦʚʘ ʽ ʚ ʩʠʩʪʝʤʽ (8) ʻ ʜʚʽ ʘʙʦ ʙʽʣʴʰʝ ʨʽʚʥʠʭ 

ʬʫʥʢʮʽʡ, ʪʦ ʧʝʨʝʣʽʢ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʦʙʭʽʜʥʦ ʜʦʧʦʚʥʠʪʠ ʥʦʚʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʫʚʽʡʰʦʚ ʙʠ 

ʚ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʘʨʛʫʤʝʥʪʫ ʪʽʣʴʢʠ ʚ ʦʜʥʫ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʨʽʚʥʠʭ ʬʫʥʢʮʽʡ. 

ɺʠʩʥʦʚʢʠ. 

1. ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ ʟ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʪʝʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʢʨʝʪʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʽʚ ʩʝʨʽʾ çʗʄɿ-5340è ʥʝ ʚʠʷʚʣʝʥʦ. 

2. ɼʣʷ ʩʠʩʪʝʤʠ çCommon Railè ʜʠʟʝʣʽʚ ʩʝʨʽʾ çʗʄɿ-5340è ʩʢʣʘʜʝʥʘ ʤʘʪʨʠʮʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʧʝʨʝʣʽʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʦʟʥʘʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ʄʘʪʨʠʮʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢ ʤʦʜʝʣʴ ʦʙôʻʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʘ ʻ ʪʘʙʣʠʯʥʦʶ ʬʦʨʤʦʶ ʟʘʧʠʩʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

3. ʇʨʠ ʩʠʥʪʝʟʽ ʤʘʪʨʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʩʠʩʪʝʤʽ (8) ʻ ʪʘʢʽ ʨʽʚʥʽ ʬʫʥʢʮʽʾ ʷʢ: ʭ1 =  ʭ3 = S1; ʭ7 

=  ʭ10 = S2; ʭ11 = ʭ13 =  ʭ14 = S3; ʭ22 =  ʭ23 = S3; ʭ16 = ʭ17 =  S4;  ʭ19 =  ʭ20 = S7 S8. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʣʽʢ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ çCommon Railè ʜʠʟʝʣʽʚ ʩʝʨʽʾ çʗʄɿ-5340è 

ʥʝʦʙʭʽʜʥʦ ʜʦʧʦʚʥʠʪʠ ʥʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʫʚʽʡʰʣʠ ʙʠ ʚ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʘʨʛʫʤʝʥʪʽʚ ʪʽʣʴʢʠ ʚ ʦʜʥʫ 

ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʨʽʚʥʠʭ ʬʫʥʢʮʽʡ. 

4. ʈʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çCommon Railè 

ʜʠʟʝʣʽʚ ʩʝʨʽʾ çʗʄɿ-5340è ʚʠʤʘʛʘʻ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʜʦʜʘʪʢʦʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʻ ʧʨʝʜʤʝʪʦʤ 

ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ. 
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ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʅɸʃɯɿ ʅɽʉʇʈɸɺʅʆʉʊɽʁ ʉʀʉʊɽʄ ɾʀɺʃɽʅʅʗ ɼʀɿɽʃʔʅʀʍ ɼɺʀɻʋʅɯɺ 
 

ɺʽʜʤʦʚʠ ʩʠʩʪʝʤ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʩʪʦʷʪʴ ʚ ʨʷʜʫ ʧʝʨʰʠʭ ʽʟ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʚʽʜʤʦʚ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ ʪʝʭʥʽʢʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ 

ʚʠʥʝʢʥʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʽʣʴ, ʜʚʠʛʫʥ, ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ, ʘʛʨʝʛʘʪʠ ʩʠʩʪʝʤʠ, ʥʝʩʧʨʘʚʥʽʩʪʴ, ʡʤʦʚʽʨʥʽʩʪʴ 
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ʜʚʠʛʫʥʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. ʆʜʥʽʻʶ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʩʠʩʪʝʤ ʪʘʢʦʛʦ ʜʚʠʛʫʥʘ ʻ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ. 

ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʩʘʤʦʩʪʽʡʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ, 

ʦʙ'ʻʜʥʘʥʠʭ ʧʘʣʠʚʦʧʨʦʚʦʜʘʤʠ.  

ʆʩʥʦʚʥʠʤ ʘʛʨʝʛʘʪʦʤ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʧʘʣʠʚʦʤ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʻ ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ ʟ ʚʩʝʨʝʞʠʤʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ [1]. ʇʘʣʠʚʥʠʡ ʙʘʢ ï ʻʤʥʽʩʪʴ ʽʟ ʥʝʦʙʭʽʜʥʠʤ ʟʘʧʘʩʦʤ ʧʘʣʠʚʘ. ʌʽʣʴʪʨʠ 

ʛʨʫʙʦʾ ʪʘ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ʤʝʭʘʥʽʯʥʠʭ ʯʘʩʪʠʥʦʢ, ʪʘ ʚʽʜʜʽʣʝʥʥʷ 

ʢʦʣʦʾʜʥʦʾ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʧʘʣʠʚʦʤ. ʌʽʣʴʪʨʠ ʛʨʫʙʦʾ ʪʘ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʪʦʥʢʽʩʪʴ ʚʽʜʩʽʚʫ ʜʦʤʽʰʦʢ ʜʠʩʧʝʨʩʥʦʩʪʽ ʬʨʘʢʮʽʡ ʚʽʜ 3 ʜʦ 15 ʤʢʤ ʟ ʧʦʚʥʦʪʦʶ 92é98 %. ʇʘʣʠʚʥʠʡ ʥʘʩʦʩ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʚʦʻʯʘʩʥʦʾ ʪʘ ʥʝʦʙʭʽʜʥʦʾ ʧʦʜʘʯʽ ʧʦʨʮʽʾ ʧʘʣʠʚʘ ʚ ʮʠʣʽʥʜʨʠ ʜʚʠʛʫʥʘ. 

ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʧʘʣʠʚʥʠʭ ʥʘʩʦʩʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠʥʮʠʧ ʟʦʣʦʪʥʠʢʦʚʦʛʦ ʥʘʛʥʽʪʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʧʣʫʥʞʝʨʘ) ʟ ʧʝʨʝʢʨʠʪʪʷʤ ʚʥʫʪʨʽʰʥʽʭ ʧʦʨʦʞʥʠʥ ʥʘ 

ʜʽʣʷʥʢʘʭ ʭʦʜʫ ʧʣʫʥʞʝʨʘ. 

ɿ ʜʦʩʚʽʜʫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʢʪʦʨʽʚ ʽ ʘʚʪʦʤʦʙʽʣʽʚ [2-4] ʨʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ 

ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘ ʤʽʞʨʝʤʦʥʪʥʠʡ ʧʝʨʽʦʜ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʜʽʘʛʨʘʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʽʜʤʦʚ ʧʨʠʧʘʜʘʻ ʥʘ ʧʣʫʥʞʝʨʥʫ ʧʘʨʫ ʽ ʩʪʘʥʦʚʠʪʴ 32%. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʦʟʧʦʜʽʣ ʚʽʜʤʦʚ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 

ʄʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ ʚʽʜʤʦʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ P(ʊ) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

P(ʊ) = P1(t) + P2(t) + P3(t) (1) 

ʜʝ P1(t) ï ʜʦʩʣʽʜʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʚʽʜʤʦʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ; 

ʈ2(t) ï ʜʦʩʣʽʜʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ;  

ʈ3(t)  ï ʜʦʩʣʽʜʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [5, 6] ʥʘʚʝʜʝʥʦ ʜʘʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2 ï ɼʽʘʛʨʘʤʘ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 

 

ɺʠʩʥʦʚʦʢ. ɿ ʜʦʩʚʽʜʫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʢʪʦʨʽʚ ʽ ʘʚʪʦʤʦʙʽʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʚʽʜʤʦʚ ʚʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʧʣʫʥʞʝʨʥʫ ʧʘʨʫ ʽ ʩʪʘʥʦʚʠʪʴ 32%. 
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ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ɺɸʅʊɸɾɯɺ ʋ ʈɸʄʂɸʍ ʂʆʅʎɽʇʎɯʁ  

çLEAN TRANSPORTATIONè ʊɸ ʉʀʊʋɸʎɯʁʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 
 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʩʫʪʴ ʢʦʥʮʝʧʮʽʾ çlean productionè, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ 

ʨʝʩʫʨʩʽʚ, ʤʽʥʽʤʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ, ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʩʚʦʻʯʘʩʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʟʘʤʦʚʥʠʢʫ 

ʧʨʦʜʫʢʮʽʾ ʯʠ ʧʦʩʣʫʛ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟʘ ʢʦʥʢʫʨʝʥʪʥʦʶ ʮʽʥʦʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: çlean productionè, çlean transportationè, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ, ʘʚʪʦʤʦʙʽʣʴʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʽ ʚʪʨʘʪʠ, ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʙʣʝʤ ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʧʨʷʤʦʢ ʤʝʥʝʜʞʤʝʥʪʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʮʝʧʮʽʾ çlean productionè (çʦʱʘʜʣʠʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘè). ʆʩʥʦʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ çlean transportationè (çʦʱʘʜʣʠʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷè) ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʦʢʫ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʫʢʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʥʝʨʝʟʫʣʴʪʘʪʠʚʥʦʾ ʨʦʙʦʪʠ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʧʝʨʰʝ ʪʝʨʤʽʥʦʣʦʛʽʷ çlean productionè ʟ'ʷʚʠʣʘʩʷ ʚ ʩʪʘʪʪʽ [1], ʜʝ ʘʚʪʦʨ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʚʽʡ ʜʦʩʚʽʜ 

ʨʦʙʦʪʠ ʟ ʷʢʦʩʪʽ ʥʘ ʩʧʽʣʴʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʢʦʤʧʘʥʽʡ çGeneral Motorsè ʽ çToyotaè, ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʚ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʢʦʤʧʘʥʽʾ çToyotaè (Toyota Production System (TPS) [2, 3]). ʂʦʥʮʝʧʮʽʷ 

çlean productionè ʤʽʩʪʠʪʴ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧ'ʷʪʠ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʤʠʩʣʝʥʥʷ ʟ ʧʦʰʫʢʫ ʪʘ ʫʩʫʥʝʥʥʷ ʚʪʨʘʪ ʫ 

ʩʪʚʦʨʝʥʥʽ ʮʽʥʥʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʯʠ ʧʦʩʣʫʛʠ [4]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ çlean transportationè ʢʦʥʢʨʝʪʠʟʫʶʪʴ ʪʘʢʽ ʧʨʠʯʠʥʠ ʚʪʨʘʪ, ʷʢ 

ʥʝʧʽʜʪʚʝʨʜʞʝʥʽ ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ, ʟʘʪʨʠʤʢʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʥʘʜʤʽʨʥʦʾ 

ʢʽʣʴʢʦʩʪʽ, ʧʦʤʠʣʢʠ ʧʝʨʩʦʥʘʣʫ, ʧʝʨʝʨʚʠ ʚ ʨʦʙʦʪʽ ʚʦʜʽʷ, ʟʘʡʚʽ ʧʨʦʩʪʦʾ ʧʨʠ ʚʘʥʪʘʞʥʠʭ ʪʘ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʨʦʙʦʪʘʭ, ʥʝʧʦʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʪʨʘʪʘ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʘʥʪʘʞʫ ʧʨʠ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʨʦʙʦʪʘʭ, ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ [5]. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʯʦʪʠʨʠ çʟʘʢʦʥʠè ʧʝʨʝʚʝʟʝʥʥʷ, ʷʢʽ ʻ 

ʦʙʦʚ'ʷʟʢʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʦʰʫʢʫ ʚʪʨʘʪ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʫ [6] ʽ ʧ'ʷʪʴ ʩʧʦʩʦʙʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ [7]. 

ʏʠʥʥʠʢ ʯʘʩʫ ʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʘ ʦʮʽʥʮʽ ʾʭʥʴʦʾ ʥʘʜʽʡʥʦʩʪʽ 

ʚʠʢʣʶʯʥʦ ʚʘʞʣʠʚʠʡ. ɸʚʪʦʤʦʙʽʣʽ ʯʘʩʪʦ ʧʨʦʩʪʦʶʶʪʴ ʚ ʯʝʨʟʽ, ʦʯʽʢʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʪʠ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʯʝʢʘʶʪʴ, ʧʦʢʠ ʙʫʜʝ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʦ ʚʽʜʧʨʘʚʢʠ ʚʘʥʪʘʞ ʘʙʦ ʙʫʜʫʪʴ 

ʦʬʦʨʤʣʝʥʽ ʩʫʧʨʦʚʽʜʥʽ ʜʦʢʫʤʝʥʪʠ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʽʢʦʶ, 

ʛʦʪʦʚʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʽ ʜʦʩʪʘʪʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʥʘʚʘʥʪʘʞʝʥʥʷ-ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʱʦʙ ʘʚʪʦʤʦʙʽʣʽ ʥʝ 

ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʚ ʯʝʨʛʘʭ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʧʨʦʙʽʛʫ, ʽ ʥʘʚʽʪʴ ʪʨʠʚʘʣʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʢʣʶʯʘʶʯʠ ʥʘʚʘʥʪʘʞʝʥʥʷ-ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʨʫʭ ʽʟ ʚʘʥʪʘʞʝʤ ʽ ʭʦʣʦʩʪʠʡ ʧʨʦʙʽʛ, 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʟ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ï ʢʦʥʪʨʦʣʶ [7, 8]. 

ʅʘ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʦʥʦʤʽʢʠ ʧʨʠʥʮʠʧʠ çʦʱʘʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʪʘ ʾʾ ʧʨʠʢʣʘʜʥʦʾ 

ʥʘʜʙʫʜʦʚʠ ï çlean transportationè, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʫ ʤʝʞʘʭ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʙʣʠʟʴʢʠʡ ʜʦ çʦʱʘʜʣʠʚʦʛʦ ʤʠʩʣʝʥʥʷè ʩʠʪʫʘʮʽʡʥʠʡ ʧʽʜʭʽʜ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ, ʙʝʟʣʽʯ 

ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʦʜʽʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʜʽʡ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ [7]. ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʩʠʪʫʘʮʽʡ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ, ʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʘʱʝʥʦ ʧʨʠ ʫʩʫʥʝʥʥʽ ʥʘʷʚʥʠʭ ʚʪʨʘʪ ʧʨʦʚʽʟʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʙʦ ʟʘʚʠʱʝʥʠʭ ʚʠʪʨʘʪ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʘʚôʷʟʢʽʚ ʧʨʠ ʘʥʘʣʽʟʽ ʚʪʨʘʪ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʢʣʘʜʘʥʥʷ ʧʝʨʝʣʽʢʫ ʚʪʨʘʪ ʥʘ ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʂʦʞʥʘ 

ʥʘʷʚʥʘ ʚʪʨʘʪʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʪʘ ʯʽʪʢʦ ʩʬʦʨʤʫʣʴʦʚʘʥʫ ʤʝʪʫ, ʷʢʘ ʙʫʜʝ ʜʦʩʷʛʥʫʪʘ ʚʥʘʩʣʽʜʦʢ 

ʫʩʫʥʝʥʥʷ ʮʽʻʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʚʪʨʘʪʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ: 

dFC = f (S11ȟ ȣȟ 31 ȟ̨ ȣȟ 31nȟ ȣȟ 31jȟ ȣȟ 31mȟ ȣȟ 3qlȟ ȣȟ 3(q+1)pȟ ȣ 3tk), (1) 

ʜʝ dFC ï ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʚʽʜ ʙʘʞʘʥʦʛʦ; 

S1i ï ʧʨʠʯʠʥʠ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʧʦʷʚʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʪʨʘʪ;  

q ï ʨʽʚʝʥʴ ʽʻʨʘʨʭʽʾ ʧʨʠʯʠʥʠ (q = 1, é, t);  

Sql ï l-ʷ ʧʨʠʯʠʥʘ q-ʛʦ ʨʽʚʥʷ;  

n, m, l, p, k ï ʢʽʣʴʢʽʩʪʴ ʧʨʠʯʠʥ ʚʽʜʧʦʚʽʜʥʦ 1, 2, q, (q+1), t-ʛʦ ʨʽʚʥʽʚ. 
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ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʨʦʟʨʦʙʦʢ ʫ ʯʘʩʪʠʥʽ ʪʠʧʽʟʘʮʽʾ ʩʠʪʫʘʮʽʡ ʧʝʨʝʚʝʟʝʥʴ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟʘ 

ʚʠʜʘʤʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʷʢʠʭ ʚʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ 

ʽʻʨʘʨʭʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ ʜʝʨʝʚʦʧʦʜʽʙʥʽ ʩʪʨʫʢʪʫʨʠ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʚʪʨʘʪ ʧʨʦʚʽʟʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʽʚ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʣʘʥʮʶʞʢʠ ʚʪʨʘʪ ʧʨʦʚʽʟʥʦʾ ʤʦʞʣʠʚʦʩʪʽ: 

FC ï ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ; Sij ï i-ʷ ʧʨʠʯʠʥʘ j-ʛʦ ʨʘʥʛʫ; Cij -kl ï ʢʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ ʧʨʠʯʠʥ ʦʜʥʘ ʥʘ ʦʜʥʫ ʪʘ ʥʘ 

ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ 

 

ɺʠʩʥʦʚʦʢ. ʂʦʥʮʝʧʮʽʷ çlean productionè ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ, 

ʤʽʥʽʤʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ, ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʩʚʦʻʯʘʩʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʟʘʤʦʚʥʠʢʫ ʧʨʦʜʫʢʮʽʾ 

ʯʠ ʧʦʩʣʫʛ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟʘ ʢʦʥʢʫʨʝʥʪʥʦʶ ʮʽʥʦʶ. ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʥʮʝʧʮʽʾ çlean 

transportationè ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʪʨʘʪ. 
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ɺʦʚʢ ʖ.ʗ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɺʦʚʢ ɯ.ʇ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʢ.ʝ.ʥ., ʜʦʮʝʥʪ 

ʄʠʪʥʠʢ ɯ.ɺ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ, 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ 

 

ʈʆʃʔ ʊʈɸʅʉʇʆʈʊʅʆɰ ʊɽʃɽʄɸʊʀʂʀ ʋ ɿɸɹɽɿʇɽʏɽʅʅɯ ʉʊɯʁʂʆʉʊɯ 

ʊʈɸʅʉʇʆʈʊʅʆ-ɽʂʉʇɽɼʀʊʆʈʉʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ ʇɯɼ ʏɸʉ 

ɻʋʄɸʅɯʊɸʈʅʀʍ ʂʆʅʌʃɯʂʊɯɺ 
 

ɺʩʪʫʧ. ʈʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ, ʷʢʘ ʨʦʟʧʦʯʘʣʘʩʷ ʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʾ ʚ ʋʢʨʘʾʥʫ 

24 ʣʶʪʦʛʦ 2022 ʨʦʢʫ, ʩʧʨʠʯʠʥʠʣʘ ʤʘʩʦʚʽ ʟʙʦʾ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʋʢʨʘʾʥʠ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-

ʝʢʩʧʝʜʠʪʦʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʈʫʡʥʫʚʘʥʥʷ ʜʦʨʽʛ, ʤʦʩʪʽʚ ʪʘ ʽʥʰʦʾ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʙʦʡʦʚʽ 

ʜʽʾ, ʱʦ ʪʨʠʚʘʶʪʴ, ʩʪʚʦʨʠʣʠ ʟʥʘʯʥʽ ʚʠʢʣʠʢʠ ʜʣʷ ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʟʦʥʘʭ ʢʦʥʬʣʽʢʪʫ 

[1, 2]. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʨʘʥʩʧʦʨʪʥʘ ʪʝʣʝʤʘʪʠʢʘ ï ʽʥʪʝʛʨʘʮʽʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ï ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʩʪʽʡʢʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʨʠʟ. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʟʨʦʙʠʣʘ 

ʉʦʪʥʽʢʦʚʘ ɸ.ʆ. ʫ ʩʚʦʾʡ ʜʠʩʝʨʪʘʮʽʾ [1]. ɺʦʥʘ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʣʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʾ ʚ ʋʢʨʘʾʥʫ ʫ 2022 ʨʦʮʽ. ɰʾ ʨʦʙʦʪʘ 

ʟʘʢʣʘʜʘʻ ʪʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʟʤʽʥ ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ ʧʽʜ ʯʘʩ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. 

ʂʦʤʧʘʥʽʷ Triare ʫ ʩʚʦʾʡ ʧʫʙʣʽʢʘʮʽʾ [2] ʨʦʟʛʣʷʜʘʻ ʨʦʣʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʣʝʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʫ 

ʧʦʢʨʘʱʝʥʥʽ ʣʦʛʽʩʪʠʢʠ. ɸʥʘʣʽʪʠʯʥʠʡ ʮʝʥʪʨ GMK Center ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʻ ʚʧʣʠʚ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ 

ʚʽʡʥʠ ʥʘ ʣʦʛʽʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʪʘ ʣʘʥʮʶʛʠ ʧʦʩʪʘʚʦʢ. ɺʦʥʠ ʚʠʜʽʣʷʶʪʴ ʦʩʥʦʚʥʽ ʚʠʢʣʠʢʠ, ʟ ʷʢʠʤʠ 

ʩʪʠʢʘʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʽ ʢʦʤʧʘʥʽʾ, ʪʘʢʽ ʷʢ ʧʦʰʢʦʜʞʝʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʟʤʽʥʘ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ ʪʘ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ [3]. 

ʆʬʽʩ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ (BRDO) [4] ʧʨʝʜʩʪʘʚʠʚ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʜʥʦʚʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʧʽʩʣʷ ʚʽʡʥʠ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ. ʎʽ ʽʜʝʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʪʝʣʝʤʘʪʠʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ɺʽʜʝʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [5] ʧʨʠʩʚʷʯʝʥʝ ʧʠʪʘʥʥʷʤ 

ʚʽʜʙʫʜʦʚʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ʧʽʩʣʷ ʚʽʡʥʠ. ɺʦʥʠ ʥʘʜʘʶʪʴ ʦʮʽʥʢʠ ʤʘʩʰʪʘʙʽʚ ʨʫʡʥʫʚʘʥʴ ʪʘ 

ʥʝʦʙʭʽʜʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. 

Logistics Ukraine ʫ ʩʚʦʻʤʫ ʢʝʡʩʽ [6] ʜʝʤʦʥʩʪʨʫʻ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʣʝʤʘʪʠʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʍʦʯʘ ʾʭʥʽʡ ʧʨʠʢʣʘʜ ʥʝ ʩʪʦʩʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ 

ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʦʥʬʣʽʢʪʽʚ, ʚʽʥ ʽʣʶʩʪʨʫʻ ʧʦʪʝʥʮʽʘʣ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʣʝʤʘʪʠʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʘ ʩʪʽʡʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʣʝʤʘʪʠʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʦʛʽʩʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʦʶ. ɯʩʥʫʶʯʽ ʨʦʙʦʪʠ 

ʟʘʢʣʘʜʘʶʪʴ ʪʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʪʘ ʥʘʜʘʶʪʴ ʢʦʥʪʝʢʩʪʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʣʝ ʻ ʧʦʪʨʝʙʘ ʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʘʢʪʠʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʊʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʽ ʢʦʤʧʘʥʽʾ ʩʪʠʢʘʶʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʧʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʚ ʨʝʛʽʦʥʘʭ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʽʡʥʠ, ʟʦʢʨʝʤʘ: 

1. ʇʦʰʢʦʜʞʝʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ: ʨʫʡʥʫʚʘʥʥʷ ʜʦʨʽʛ, ʤʦʩʪʽʚ ʪʘ ʽʥʰʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʤʦʞʝ ʩʝʨʡʦʟʥʦ ʦʙʤʝʞʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ [1, 2]. 

2. ɿʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ: ʋ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʢʦʥʬʣʽʢʪʫ ʪʘ ʟʤʽʱʝʥʥʷ ʣʽʥʽʾ ʬʨʦʥʪʫ ʦʧʪʠʤʘʣʴʥʽ 

ʤʘʨʰʨʫʪʠ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠʩʷ, ʚʠʤʘʛʘʶʯʠ ʧʦʩʪʽʡʥʦʾ ʘʜʘʧʪʘʮʽʾ [3, 4].  

3. ʇʠʪʘʥʥʷ ʙʝʟʧʝʢʠ: ʅʘʷʚʥʽʩʪʴ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʨʠʟʠʢ ʘʪʘʢ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʽ ʨʠʟʠʢʠ ʜʣʷ ʙʝʟʧʝʢʠ ʚʦʜʽʾʚ ʪʘ ʚʘʥʪʘʞʽʚ[3, 5]. 

4. ɯʥʬʦʨʤʘʮʽʡʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ: ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦ 

ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʨʦʞʠʭ ʩʠʣ ʤʦʞʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʨʠʡʥʷʪʪʶ ʝʬʝʢʪʠʚʥʠʭ 

ʨʽʰʝʥʴ [3, 5]. 

ʑʦʙ ʚʠʨʽʰʠʪʠ ʮʽ ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʧʦʩʣʫʛ ʟ 

ʝʢʩʧʝʜʠʨʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ, ʣʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʽʜʭʦʜʠ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʜʘʥʠʭ. ʊʨʘʥʩʧʦʨʪʥʘ ʪʝʣʝʤʘʪʠʢʘ ʧʨʦʧʦʥʫʻ ʧʝʨʩʧʝʢʪʠʚʥʝ ʨʽʰʝʥʥʷ, ʥʘʜʘʶʯʠ ʜʘʥʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ, ʨʫʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʩʪʘʥ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʛʥʫʯʢʽ ʨʽʰʝʥʥʷ. 

ʄʝʪʦʜʦʣʦʛʽʷ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʦʩʥʦʚʘ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʣʝʤʘʪʠʯʥʠʭ 

ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ 

ʫ ʟʦʥʘʭ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ɼʦ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʣʝʞʘʪʴ: 
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1. ɿʙʽʨ ʜʘʥʠʭ ʧʨʦ ʜʦʨʦʞʥʽʡ ʨʫʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʾʚ GPS-ʤʦʥʽʪʦʨʠʥʛʫ, 

ʙʦʨʪʦʚʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʠʭ ʜʘʥʠʭ ʟ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦ ʜʦʨʦʞʥʶ ʦʙʩʪʘʥʦʚʢʫ, ʧʝʨʝʢʨʠʪʪʷ ʜʦʨʽʛ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [3]. 

2. ɺʽʜʩʪʝʞʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʰʚʠʜʢʦʩʪʽ ʪʘ ʩʪʘʪʫʩʫ ʚʘʥʪʘʞʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʚʦʜʽʷ ʪʘ ʙʝʟʧʝʢʠ ʚʘʥʪʘʞʫ [2, 3]. 

3. ɼʠʥʘʤʽʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ: ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ ʧʨʦ ʪʨʘʬʽʢ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʤʘʨʰʨʫʪʽʚ 

ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʘʜʘʧʪʫʶʯʠʩʴ ʜʦ ʟʤʽʥ ʢʦʥʬʣʽʢʪʥʦʾ ʩʠʪʫʘʮʽʾ [3]. 

4. ʇʨʦʛʥʦʟʥʘ ʘʥʘʣʽʪʠʢʘ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʜʘʥʠʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʟʙʦʾʚ, ʚʠʷʚʣʝʥʥʷ ʟʦʥ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʪʘ ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʢʦʨʠʛʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʣʘʥʽʚ [3]. 

5. ʉʧʽʣʴʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ: ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʠʤ ʢʦʤʧʘʥʽʷʤ, ʛʫʤʘʥʽʪʘʨʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ ʪʘ ʜʝʨʞʘʚʥʠʤ ʫʩʪʘʥʦʚʘʤ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʫʤʦʚʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʨʠʟʠʢʠ ʜʣʷ ʙʝʟʧʝʢʠ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʽʥʪʝʛʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʣʝʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʫ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʨʦʟʰʠʨʝʥʫ ʘʥʘʣʽʪʠʢʫ, ʣʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ: 

1. ʇʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʡʥʦʾ ʦʙʽʟʥʘʥʦʩʪʽ: ʜʘʥʽ ʧʨʦ ʪʨʘʬʽʢ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʶʪʴ ʤʝʥʝʜʞʝʨʘʤ ʟ ʣʦʛʽʩʪʠʢʠ ʤʘʪʠ ʯʽʪʢʫ ʢʘʨʪʠʥʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʪʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʾʭ ʘʢʪʠʚʽʚ, ʩʧʨʠʷʶʯʠ ʧʨʠʡʥʷʪʪʶ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

2. ʆʧʪʠʤʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ: ɼʠʥʘʤʽʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ ʛʘʨʘʥʪʫʻ, ʱʦ ʚʘʥʪʘʞʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʧʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʙʝʟʧʝʯʥʠʤ ʤʘʨʰʨʫʪʘʤ, ʤʽʥʽʤʽʟʫʶʯʠ 

ʟʘʪʨʠʤʢʠ ʽ ʤʘʢʩʠʤʽʟʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

3. ʇʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʚʦʜʽʷ: ɺʽʜʩʪʝʞʫʶʯʠ ʨʫʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʷʚʣʷʶʯʠ ʟʦʥʠ ʚʠʩʦʢʦʛʦ 

ʨʠʟʠʢʫ, ʪʝʣʝʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʚʦʜʽʾʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʟʦʥʘʭ 

ʢʦʥʬʣʽʢʪʽʚ. 

4. ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʘʥʮʶʛʘ ʧʦʩʪʘʚʦʢ: ʧʨʦʛʥʦʟʥʘ ʘʥʘʣʽʪʠʢʘ ʪʘ ʩʧʽʣʴʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ 

ʜʦʟʚʦʣʷʶʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʠʤ ʢʦʤʧʘʥʽʷʤ ʧʝʨʝʜʙʘʯʘʪʠ ʪʘ ʧʦʤ'ʷʢʰʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʙʦʾ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʧʦʩʪʘʚʦʢ ʧʦʩʪʨʘʞʜʘʣʦʤʫ ʥʘʩʝʣʝʥʥʶ. 

ɺʠʩʥʦʚʢʠ. ɯʥʪʝʛʨʘʮʽʷ ʪʝʣʝʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʪʨʘʥʩʧʦʨʪʫ ʚ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ 

ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʪʦʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʨʦʟʰʠʨʝʥʫ 

ʘʥʘʣʽʪʠʢʫ ʪʘ ʩʧʽʣʴʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ, ʣʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʩʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʪʽʢ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʜʦ 

ʛʨʦʤʘʜ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʽʡʥʠ. ʆʩʢʽʣʴʢʠ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʠʡ ʢʦʥʬʣʽʢʪ ʧʨʦʜʦʚʞʫʻ ʨʦʟʛʦʨʪʘʪʠʩʷ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʣʝʤʘʪʠʯʥʠʭ ʨʽʰʝʥʴ ʤʘʪʠʤʝ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʣʦʛʽʩʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʪʘ ʧʽʜʪʨʠʤʢʠ ʟʫʩʠʣʴ ʢʨʘʾʥʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. 
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ɸʅɸʃɯɿ ʆʉʆɹʃʀɺʆʉʊɽʁ ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɽɿʇɯʃʆʊʅʀʍ ʅɸɿɽʄʅʀʍ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ ʋ ʂʆʄʇʃɽʂʉɯ ɿ ɹɽɿʇɯʃʆʊʅʀʄ ʃɯʊɸʃʔʅʀʄ 

ɸʇɸʈɸʊʆʄ 

 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʩʚʽʪʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʘʣʫʟʴ ʙʝʟʧʽʣʦʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʘʙʦ ʙʽʣʴʰ 

ʟʘʛʘʣʴʥʠʤ ʯʠʥʦʤ ï ʙʝʟʧʽʣʦʪʥʠʭ ʥʘʟʝʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ɹʅʊɿ) [1]. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʦʚʠʥ, 

ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʫ ʛʨʦʤʘʜʩʴʢʽʡ ʧʣʦʱʠʥʽ, ʧʦʚôʷʟʘʥʘ ʽʟ ʫʩʧʽʭʘʤʠ ʩʘʤʝ ʣʝʛʢʦʚʠʭ ɹʅʊɿ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʨʫʭʫ ʧʦ ʜʦʨʦʛʘʤ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʋ ʚʝʣʠʢʽʡ ʤʽʨʽ ʮʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʘʛʨʝʩʠʚʥʠʤʠ ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ 

ʢʘʤʧʘʥʽʷʤʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ ʙʝʟʧʽʣʦʪʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʦʜʥʘʢ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʯʠʥʠ, ʪʘʢʠʡ 

ʩʪʘʥ ʨʝʯʝʡ ʟʘʜʘʻ ʪʨʝʥʜʠ ʫ ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ɹʅʊɿ.  

ʉʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʦ ʪʝʤʘʪʠʮʽ ʙʝʟʧʽʣʦʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʧʨʠʩʚʷʯʝʥʘ ʩʘʤʝ ʘʥʘʣʽʟʫ ʾʭʥʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʟʦʢʨʝʤʘ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ, ʷʢ 

ʦʧʠʩʘʥʦ ʫ [2]), ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ ʪʘ ʨʦʟʤʽʪʢʠ. 

ɺʟʘʛʘʣʽ ʫʩʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʪʘʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʩʥʦʚʘʥʽ ʥʘ ʪʦʤʫ, ʱʦ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʝʜʝʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʦʚʥʦʮʽʥʥʦ ʦʩʥʘʱʝʥʦʛʦ ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ʆʜʥʘʢ, ʥʘ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʚʝʜʫʪʴʩʷ ʘʢʪʠʚʥʽ ʚʽʡʩʴʢʦʚʽ ʜʽʾ, ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʽ ʫʤʦʚʠ ʯʘʩʪʦ ʥʝ ʫʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʠʤ (ʧʨʠ ʪʦʤʫ, ʱʦ ʧʦʪʨʝʙʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʙʝʟʧʽʣʦʪʥʠʭ, ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʻ ʜʫʞʝ ʛʦʩʪʨʦʶ). ɼʽʡʩʥʦ, ʧʽʜ ʯʘʩ ʚʠʙʫʭʽʚ ʪʘ ʜʽʾ ʽʥʰʠʭ ʫʨʘʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʚʠʭʦʜʠʪʠ ʟ 

ʣʘʜʫ ʥʝ ʪʽʣʴʢʠ ʜʦʨʦʞʥʽ ʟʥʘʢʠ, ʘ ʡ ʝʣʝʤʝʥʪʠ ʨʦʟʤʽʪʢʠ, ʘ ʪʘʢʦʞ ʽ ʜʦʨʦʞʥʻ ʧʦʣʦʪʥʦ. ʅʘ ʜʦʨʦʛʘʭ (ʟʦʢʨʝʤʘ, ʥʘ 

ʫʟʙʽʯʯʽ) ʫʪʚʦʨʶʶʪʴʩʷ ʩʢʫʧʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʘ ʽʥʦʜʽ ʽ ʮʽʣʽ ʟʘʚʘʣʠ, ʱʦ ʨʦʙʣʷʪʴ ʜʦʨʦʛʫ 

ʥʝʧʨʦʾʟʥʦʶ. ʋʩʽ ʮʽ ʩʢʣʘʜʥʦʱʽ ʚʠʩʪʘʚʣʷʶʪʴ ʥʦʚʠʡ ʨʽʚʝʥʴ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ɹʅʊɿ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ), ʘ ʪʘʢʦʞ ʩʧʨʠʯʠʥʶʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ ʢʘʥʘʣʽʚ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʨʦʞʥʽ ʦʙʩʪʘʚʠʥʠ ʥʘʚʢʦʣʦ ʨʫʭʦʤʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʘʜʞʝ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʟʚʠʯʘʡʥʽ ʟʘʩʦʙʠ ʥʘ ʟʨʘʟʦʢ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʜʦʩʪʫʧʥʠʤʠ). 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʰʠʨʝʥʥʷ ʥʘʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʧʝʨʘʪʠʚʥʽ ʦʙʩʪʘʚʠʥʠ ʥʘʚʢʦʣʦ 

ɹʅʊɿ, ʤʦʞʝ ʙʫʪʠ ʡʦʛʦ ʩʧʨʷʞʝʥʥʷ ʪʘ ʨʦʙʦʪʘ ʫ ʧʘʨʽ ʟ ʙʝʟʧʽʣʦʪʥʠʤ ʣʽʪʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ (ɹʃɸ). ʆʯʝʚʠʜʥʦ, 

ɹʃɸ ʤʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʦʛʣʷʜʫ ʤʽʩʮʝʚʦʩʪʽ ʽ ʬʦʨʤʫʚʘʥʥʶ ʢʘʨʪʠʥʠ ʜʦʨʦʞʥʽʭ ʦʙʩʪʘʚʠʥ 

ʥʘʧʝʨʝʜ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʢʣʶʯʥʦ ʢʘʤʝʨ ʩʘʤʦʛʦ ɹʅʊɿ). ʂʦʨʠʩʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʨʷʞʝʥʦʛʦ ɹʃɸ ʤʦʞʝ ʜʦʩʷʛʘʪʠʩʷ ʽ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟʧʽʣʦʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʫʩʽ ʧʦ ʰʦʩʝ ʟ ʦʙʤʝʞʝʥʦʶ ʚʠʜʠʤʽʩʪʶ (ʷʢ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʣʽʧʠʭ ʧʦʚʦʨʦʪʽʚ), ʘʚʪʦʤʦʙʽʣʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʣʫʞʙ, ʷʢ ʰʚʠʜʢʘ ʜʦʧʦʤʦʛʘ ʯʠ ʧʦʣʽʮʽʷ, ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʢʘʨʪʠʥʢʫ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ ʟʘ 

ʧʦʚʦʨʦʪʦʤ ʚʽʜ ɹʃɸ, ʷʢʠʡ ʩʣʽʜʫʻ ʪʠʤ ʞʝ ʤʘʨʰʨʫʪʦʤ ʽʟ ʥʝʚʝʣʠʢʠʤ ʚʠʧʝʨʝʜʞʝʥʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʚʩʽʻʾ ʤʽʩʽʾ ʤʦʞʝ ʙʫʪʠ ʧʨʠʰʚʠʜʰʝʥʦ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ, ʧʨʠʯʦʤʫ ʧʨʠ ʫʤʦʚʽ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʾ 

ʙʝʟʧʝʢʠ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʨʫʭʫ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʨʷʞʝʥʦʛʦ ɹʃɸ ʚ ʫʤʦʚʘʭ ʘʢʪʠʚʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʚʽʥ ʤʦʞʝ ʜʦʧʦʤʘʛʘʪʠ 

ʢʦʤʧôʶʪʝʨʫ ɹʅʊɿ ʧʨʦʢʣʘʜʘʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʤʘʨʰʨʫʪ ʨʫʭʫ ʥʘ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʚʽʜʩʪʘʥʽ (ʘʥʽʞ 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ɹʃɸ). ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʤʘʨʰʨʫʪʫ ʧʦʚʥʦʾ 

ʢʘʨʪʠʥʠ ʜʦʨʦʞʥʽʭ ʦʙʩʪʘʚʠʥ ʚʽʜ ʪʽʻʾ ʪʦʯʢʠ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ɹʅʊɿ, ʜʦ ʛʨʘʥʠʮʴ ʚʠʜʠʤʦʩʪʽ ɹʃɸ. ɺ ʙʫʜʴ-

ʷʢʦʤʫ ʨʘʟʽ, ʢʘʤʝʨʘ ɹʃɸ ʻ ʩʫʪʪʻʚʦʶ ʧʽʜʪʨʠʤʢʦʶ ʽ ʚʘʞʣʠʚʠʤ ʢʘʥʘʣʦʤ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʜʦʨʦʞʥʽ ʦʙʩʪʘʚʠʥʠ ʜʣʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ɹʅʊɿ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʚʽʡʩʴʢʦʚʠʭ ʫʤʦʚʘʭ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʧʨʷʞʝʥʦʾ ʧʘʨʠ ʥʘʟʝʤʥʦʛʦ ʪʘ ʣʽʪʘʶʯʦʛʦ ʙʝʟʧʽʣʦʪʥʠʭ ʘʧʘʨʘʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʥʘʯʥʦ ʰʠʨʰʠʤʠ, ʪʦʤʫ ʨʦʟʛʣʷʥʝʤʦ ʾʭ ʜʦʢʣʘʜʥʽʰʝ. 

ʊʘʢ, .ɹʃɸ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ɹʅʊɿ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʽʩʮʝʚʽʩʪʴ. ɺʠʩʦʢʠʡ ʢʫʪ 

ʦʛʣʷʜʫ ʜʦʟʚʦʣʷʻ ʧʦʚʽʪʨʷʥʠʤ ʘʧʘʨʘʪʘʤ ʙʘʯʠʪʠ ʜʽʣʷʥʢʠ, ʧʨʠʭʦʚʘʥʽ ʚʽʜ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

ʯʝʨʝʟ ʨʝʣʴʻʬ ʯʠ ʧʝʨʝʰʢʦʜʠ, ʪʘʢʽ ʷʢ ʙʫʜʽʚʣʽ, ʜʝʨʝʚʘ ʘʙʦ ʧʘʛʦʨʙʠ. ʈʦʟʚʽʜʫʚʘʣʴʥʽ ʜʨʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ 

ʜʘʥʽ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʨʦʛʘ ʘʙʦ ʚʠʷʚʣʷʪʠ ʤʽʥʠ, ʱʦʙ ʥʘʟʝʤʥʠʡ ʜʨʦʥ ʤʽʛ ʙʝʟʧʝʯʥʦ ʨʫʭʘʪʠʩʷ ʧʝʚʥʠʤ 

ʤʘʨʰʨʫʪʦʤ. 

ɹʃɸ ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʶ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʘʙʦ ʤʘʷʢʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʥʘʟʝʤʥʠʤ ʜʨʦʥʦʤ ʪʘ ʦʧʝʨʘʪʦʨʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʥʦʛʦ ʨʝʣʴʻʬʫ ʘʙʦ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ, ʜʝ ʤʦʞʫʪʴ 

ʙʣʦʢʫʚʘʪʠʩʷ ʨʘʜʽʦʩʠʛʥʘʣʠ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʧʦʚʽʪʨʷʥʠʡ ʜʨʦʥ ʤʦʞʝ ʜʦʧʦʤʘʛʘʪʠ ʟ ʥʘʚʽʛʘʮʽʻʶ ʥʘʟʝʤʥʦʤʫ 

ʜʨʦʥʫ, ʧʝʨʝʜʘʶʯʠ ʪʦʯʥʽ ʜʘʥʽ GPS ʘʙʦ ʽʥʰʽ ʥʘʚʽʛʘʮʽʡʥʽ ʤʽʪʢʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦ, ʷʢʱʦ ʜʦʩʪʫʧ 

ʥʘʟʝʤʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫʪʨʫʜʥʝʥʠʡ ʯʠ ʚʽʜʩʫʪʥʽʡ. 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʧʦʚʽʪʨʷʥʠʡ ʜʨʦʥ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʨʦʣʽ ʦʭʦʨʦʥʥʦʛʦ ʩʫʧʨʦʚʦʜʫ, 

ʧʘʪʨʫʣʶʶʯʠ ʪʝʨʠʪʦʨʽʶ ʥʘʚʢʦʣʦ ʥʘʟʝʤʥʦʛʦ ʜʨʦʥʘ ʽ ʧʦʧʝʨʝʜʞʘʶʯʠ ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʟʘʛʨʦʟ, ʪʘʢʠʭ ʷʢ 

ʚʦʨʦʞʽ ʚʽʡʩʴʢʘ ʘʙʦ ʥʝʙʝʟʧʝʯʥʽ ʦʙ'ʻʢʪʠ. ʊʘʢʦʞ ʚʽʥ ʤʦʞʝ ʜʦʧʦʤʘʛʘʪʠ ʫ ʚʠʷʚʣʝʥʥʽ ʪʘ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ, 

ʪʘʢʠʭ ʷʢ ʤʽʥʠ ʘʙʦ ʚʦʨʦʞʽ ʜʨʦʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʩʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ, ʪʘʢʽ ʷʢ ʢʘʤʝʨʠ, 

ʪʝʧʣʦʚʽʟʦʨʠ ʯʠ ʨʘʜʘʨʠ. 

ʋ ʚʠʧʘʜʢʫ ʙʦʡʦʚʠʭ ʜʽʡ ɹʃɸ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʦʛʥʝʚʫ ʧʽʜʪʨʠʤʢʫ ʥʘʟʝʤʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ɹʅʊɿ ʚʠʷʚʣʷʻ ʟʘʛʨʦʟʫ ʘʙʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʦʛʥʝʤ, ʧʦʚʽʪʨʷʥʠʡ 

ʜʨʦʥ ʤʦʞʝ ʘʪʘʢʫʚʘʪʠ ʩʫʧʨʦʪʠʚʥʠʢʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʘʭʠʩʪ ʘʙʦ ʧʨʠʜʫʰʫʶʯʠ ʚʦʨʦʞʠʡ ʚʦʛʦʥʴ. ʇʦʚʽʪʨʷʥʽ 

ʫʜʘʨʥʽ ʜʨʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʦʟʯʠʱʝʥʥʷ ʰʣʷʭʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ɹʅʊɿ, ʟʥʠʱʫʶʯʠ 

ʧʝʨʝʰʢʦʜʠ ʘʙʦ ʚʦʨʦʞʽ ʩʠʣʠ, ʱʦ ʙʣʦʢʫʶʪʴ ʡʦʛʦ ʨʫʭ. 

ʊʘʢʦʞ ɹʃɸ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʣʦʛʽʩʪʠʯʥʫ ʧʽʜʪʨʠʤʢʫ, ʜʦʩʪʘʚʣʷʶʯʠ ʨʝʩʫʨʩʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ɹʅʊɿ. 

ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʜʘʣʝʢʠʭ ʤʽʩʽʡ, ʜʝ ʥʘʟʝʤʥʠʡ ʜʨʦʥ ʤʦʞʝ ʚʽʜʯʫʚʘʪʠ ʥʝʩʪʘʯʫ ʧʘʣʠʚʘ, ʝʥʝʨʛʽʾ ʯʠ 

ʙʦʻʧʨʠʧʘʩʽʚ. ʇʦʚʽʪʨʷʥʠʡ ʜʨʦʥ ʤʦʞʝ ʜʦʩʪʘʚʣʷʪʠ ʙʘʪʘʨʝʾ, ʟʘʧʯʘʩʪʠʥʠ ʯʠ ʟʙʨʦʶ. ʋ ʧʦʰʫʢʦʚʦ-ʨʷʪʫʚʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʷʭ ʧʦʚʽʪʨʷʥʽ ʜʨʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʥʘʟʝʤʥʠʤ ʜʨʦʥʘʤ ʽʥʩʪʨʫʤʝʥʪʠ ʘʙʦ ʤʝʜʠʢʘʤʝʥʪʠ ʜʣʷ 

ʜʦʧʦʤʦʛʠ ʚ ʝʚʘʢʫʘʮʽʾ ʧʦʩʪʨʘʞʜʘʣʠʭ. 

ʋ ʜʝʷʢʠʭ ʩʮʝʥʘʨʽʷʭ ʧʦʚʽʪʨʷʥʠʡ ʜʨʦʥ ʤʦʞʝ ʢʝʨʫʚʘʪʠ ʜʽʷʤʠ ʥʘʟʝʤʥʦʛʦ ʜʨʦʥʘ, ʚʽʜʜʘʶʯʠ ʢʦʤʘʥʜʠ ʘʙʦ 

ʢʦʨʠʛʫʶʯʠ ʤʘʨʰʨʫʪ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤ ʫ ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʠʭ 

ʤʽʩʽʷʭ, ʢʦʣʠ ʦʧʝʨʘʪʦʨʠ ʥʝ ʤʘʶʪʴ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʫ ʘʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ɹʅʊɿ, ʘʥʽ ɹʃɸ. ʇʦʚʽʪʨʷʥʠʡ ʜʨʦʥ 

ʪʘʢʦʞ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʥʘʟʝʤʥʦʛʦ ʜʨʦʥʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ 

ʢʦʦʨʜʠʥʘʮʽʾ ʩʧʽʣʴʥʠʭ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ. 

ʆʯʝʚʠʜʥʦ, ʦʧʠʩʫʚʘʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʙʝʟʧʽʣʦʪʥʠʭ ʘʧʘʨʘʪʽʚ ʥʝʩʝ ʮʽʣʠʡ ʨʷʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʥʘʟʚʘʪʠ: ʩʢʣʘʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭʥʴʦʾ ʢʦʦʨʜʠʥʘʮʽʾ (ʥʘʜʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ 

ʜʘʥʠʭ ʤʽʞ ʜʨʦʥʘʤʠ), ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʝʨʝʰʢʦʜ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʠʱʝʥʠʭ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ, ʨʝʪʨʘʥʩʣʷʪʦʨʽʚ), ʚʠʩʦʢʘ ʘʚʪʦʥʦʤʥʽʩʪʴ ʩʠʩʪʝʤʠ (ʥʝʦʙʭʽʜʥʝ ʰʠʨʦʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ), ʪʦʱʦ. 

ʗʢ ʚʠʩʥʦʚʦʢ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʧʦʚʽʪʨʷʥʠʭ ʪʘ ʥʘʟʝʤʥʠʭ ʙʝʟʧʽʣʦʪʥʠʭ ʘʧʘʨʘʪʽʚ ʚʽʜʢʨʠʚʘʻ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʦʧʝʨʘʮʽʡ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʡʩʴʢʦʚʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʤʽʩʽʷʭ. ɹʃɸ 

ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʟʝʤʥʽ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʦʟʚʽʜʢʫ, ʣʦʛʽʩʪʠʢʫ ʪʘ ʟʘʭʠʩʪ. ʈʦʟʚʠʪʦʢ 

ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʚ ʫʤʦʚʘʭ ʙʦʶ ʯʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 
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ʋɼʂ 656.11 

 

ɻʘʣʫʱʘʢ ʆ.ʆ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

 ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɿʄɽʅʐɽʅʅʗ ɿɸʊʈʀʄʆʂ ɻʈʆʄɸɼʉʔʂʆɻʆ ʊʈɸʅʉʇʆʈʊʋ  

ɺ ʊʈɸʅʉʇʆʈʊʅɯʁ ʄɽʈɽɾɯ ʄɯʉʊɸ ɺɯʅʅʀʎʗ  
 

ɺ ʥʘʰʫ ʝʧʦʭʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʙʽʣʴʰ ʥʽʞ 3,9 ʤʽʣʴʷʨʜʠ ʣʶʜʝʡ, ʦʙʨʘʣʠ 

ʤʽʩʴʢʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʱʦ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 54% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ. ʇʨʦʛʥʦʟʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʫ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ. ɼʦ 2045 ʨʦʢʫ ʤʽʩʴʢʝ ʥʘʩʝʣʝʥʥʷ ʟʤʦʞʝ 

ʜʦʩʷʛʪʠ 6,0 ʤʽʣʴʷʨʜʽʚ ʦʩʽʙ. ʎʝʡ ʨʽʩʪ ʥʘʩʝʣʝʥʥʷ ʚ ʤʽʩʪʘʭ ʚʠʤʘʛʘʪʠʤʝ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠ ʨʦʢʽʚ ʚ ʤ. ɺʽʥʥʠʮʷ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʜʦʨʦʛʘʭ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʎʝ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʟʘʪʨʠʤʦʢ ʫ ʨʫʩʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʟ ʛʫʩʪʦʶ ʟʘʙʫʜʦʚʦʶ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʪʘ ʩʧʨʠʯʠʥʷʻ ʥʝ ʜʦʪʨʠʤʘʥʥʷ ʥʠʤ ʛʨʘʬʽʢʫ ʨʫʭʫ. 

ʎʝʥʪʨʘʣʴʥʽ ʨʘʡʦʥʠ ʤʽʩʪ ʻ ʤʽʩʮʷʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ, ʪʦʤʫ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʾʟʜʦʢ ʩʧʨʷʤʦʚʘʥʘ ʪʫʜʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʯʘʩʫ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ. ʆʜʥʠʤ 

ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʥʘʜʘʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ 

ʡʦʤʫ ʦʢʨʝʤʠʭ ʩʤʫʛ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʥʘʜʘʥʥʷ ʧʨʽʦʨʠʪʝʪʫ 

ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ 

ʟʘʪʦʨʽʚ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ [1]. 

ʆʩʥʦʚʥʠʤʠ ʷʢʽʩʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʻ ʯʘʩ ʚ ʜʦʨʦʟʽ, ʘ ʪʘʢʦʞ 

ʥʘʜʽʡʥʽʩʪʴ ʾʾ ʨʦʙʦʪʠ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɺʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ 

ʨʫʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʮʽ [2]: 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ; 

- ʩʚʽʪʣʦʬʦʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ; 

- ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʫʣʠʮʽ. 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʘ ʟʘʪʨʠʤʢʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʤʽʥʥʽ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʎʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʦʩʢʽʣʴʢʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʯʘʩ ʫ ʜʦʨʦʟʽ. ɿʘʪʨʠʤʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʜʦʜʘʪʢʦʚʠʡ ʯʘʩ ʫ ʜʦʨʦʟʽ ʜʣʷ ʚʦʜʽʷ, ʧʘʩʘʞʠʨʘ ʘʙʦ ʧʽʰʦʭʦʜʘ. ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʾʟʜʫ ʜʽʣʷʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʤʝʨʝʞʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ ʧʨʦʾʟʜʫ ʚʩʽʭ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʜʽʣʷʥʦʢ: 

T =  t
̅Ȣ̐Ȣ +  t

̑Ȣ̐Ȣ +  t
̑Ȣ̐Ȣ̐Ȣ +  t

̎Ȣ̐Ȣ +  t
̎Ȣ̐Ȣ̐Ȣ +  t

̈Ȣ̐Ȣ  O  min , (1) 

ʜʝ T  ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʾʟʜʫ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ;  

t
ʜ.ʧ. 
ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʾʟʜʫ ʜʽʣʷʥʦʢ ʤʽʞ ʧʝʨʝʭʨʝʩʪʷʤʠ; 

t
ʨ.ʧ. ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʾʟʜʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ; 

tʨ.ʧ.ʧ. ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʾʟʜʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ; 

t
ʥ.ʧ. ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʾʟʜʫ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ; 

tʥ.ʧ.ʧ. ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʾʟʜʫ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ; 

 tʟ.ʧ. ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʾʟʜʫ ʟʫʧʠʥʦʯʥʦʛʦ ʧʫʥʢʪʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʣʷ ʚʩʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʧʦʪʦʢʘʭ, ʷʢʽ ʨʫʭʘʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʦʶ ʤʝʨʝʞʝʶ, ʧʨʦʩʪʦʨʦʚʘ 

ʟʘʪʨʠʤʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷʤ ʯʘʩʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʧʝʨʽʦʜʠ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʫʭʫ, ʽ ʯʘʩʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʚ ʧʝʨʽʦʜʠ ʚʽʣʴʥʦʛʦ ʨʫʭʫ. ɭʜʠʥʠʤ ʝʣʝʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʰʚʠʜʢʽʩʪʴ 

ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʜʦʨʦʞʥʽʭ ʫʤʦʚ, ʻ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʨʫʭ ʷʢʦʛʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ 

ʧʝʚʥʠʤ ʛʨʘʬʽʢʦʤ. ʇʨʠ ʚʠʟʥʘʯʝʥʽ ʟʘʪʨʠʤʦʢ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʪʨʽʙʥʦ ʱʝ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʩʪʦʶ ʥʘ ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʘʭ  ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʰʚʠʜʢʽʩʪʴ ʩʧʦʣʫʯʝʥʥʷ.  

ɺ ʤ. ɺʽʥʥʠʮʷ ʥʘ ʜʽʣʷʥʮʽ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʤʽʞ ʟʫʧʠʥʢʘʤʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ çʈʠʥʦʢ 

çʋʨʦʞʘʡèè ʪʘ çʃʽʢʘʨʥʷ ʽʤ. ʇʠʨʦʛʦʚʘè, ʚ ʯʘʩ çʧʽʢè ʫʪʚʦʨʶʶʪʴʩʷ ʟʘʪʦʨʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʝ ʫʩʢʣʘʜʥʶʻ ʨʫʭ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʡʦʛʦ ʚʽʜ ʛʨʘʬʽʢʫ. ʊʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʥʝʩʝʥʥʽ ʟʤʽʥ ʚ 

ʦʨʛʘʥʽʟʘʮʽʶ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʜʘʥʽʡ ʜʽʣʷʥʮʽ. 

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS-ʪʨʝʢʝʨʽʚ ʧʨʦ ʨʫʭ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʘʚʪʦʙʫʩʘ 

ɹʦʛʜʘʥ ɸ70132 ʟ ʜʝʨʞ. ʥʦʤʝʨʦʤ ɸɺ 0533 ɸɸ ʟʘ ʤʘʨʰʨʫʪʦʤ ˉ7 ʤ. ɺʽʥʥʠʮʽ, 6 ʪʨʘʚʥʷ 2024 ʨʦʢʫ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʫʥʽʮʠʧʘʣʴʥʠʤ ʘʚʪʦʙʫʩʦʤ ʟʘ ʤʘʨʰʨʫʪʦʤ ʚ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

46 

ʧʨʷʤʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʨʠʩ. 1), ʚ ʪ.ʯ. ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ ʟʫʧʠʥʢʘʤʠ çʈʠʥʦʢ çʋʨʦʞʘʡèè ʪʘ 

çʃʽʢʘʨʥʷ ʽʤ. ʇʠʨʦʛʦʚʘè. ɹʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʘʥʽ ʟʘ ʙʝʨʝʟʝʥʴ, ʢʚʽʪʝʥʴ, ʪʨʘʚʝʥʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʪʝʥʜʝʥʮʽʷ ʥʘʚʝʜʝʥʘ ʥʘ ʛʨʘʬʽʢʘʭ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ. 

 

 
 

 
ʈʠʩʫʥʦʢ 1 ï ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʘʚʪʦʙʫʩʘ ʟʘ ʤʘʨʰʨʫʪʦʤ 7  

ʤ. ɺʽʥʥʠʮʷ ʚ ʧʨʷʤʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʘʭ 

 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦ ʚʫʣʠʮʽ ʇʠʨʦʛʦʚʘ, ʚ ʯʘʩ ʧʽʢ, ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʝʨʝʭʨʝʩʪʷ ʚʫʣʠʮʴ ʇʠʨʦʛʦʚʘ ʪʘ ʄʘʷʢʦʚʩʴʢʦʛʦ ʥʝ ʜʦʩʪʘʪʥʴʦ. ʊʦʤʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʯʝʨʛʘ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʘ ʥʝ ʤʦʞʝ ʨʦʟôʾʭʘʪʠʩʴ ʟʘ ʯʘʩ ʦʜʥʦʛʦ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʯʝʨʛʠ. 

ʊʦʤʫ ʪʫʪ ʚʠʥʠʢʘʶʪʴ ʟʘʪʦʨʠ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʫ ʟʘʪʨʠʤʢʫ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ. ɿ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ GPS-ʪʨʝʢʝʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʜʽʣʷʥʮʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʤʽʞ ʟʫʧʠʥʢʦʶ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ çʈʠʥʦʢ çʋʨʦʞʘʡèè ʪʘ çʃʽʢʘʨʥʷ ʽʤ. ʇʠʨʦʛʦʚʘè (ʩʭʝʤʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2) ʚ ʯʘʩʠ ʧʽʢ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʻ ʪʨʠʚʘʣʽʩʪʴ ʨʫʭʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʦʤʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʚʠʜʽʣʠʪʠ 

ʦʢʨʝʤʫ ʩʤʫʛʫ ʜʣʷ ʨʫʭʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʦʩʢʽʣʴʢʠ ʰʠʨʠʥʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ (3 ʩʤʫʛʠ) ʜʦʟʚʦʣʷʻ 

ʮʝ ʟʨʦʙʠʪʠ, ʘ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʚʦʭ ʩʤʫʛ, ʷʢʽ ʟʘʣʠʰʠʣʠʩʴ, ʻ ʜʦʩʪʘʪʥʴʦ.  

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ ʟʫʧʠʥʢʘʤʠ  

çʈʠʥʦʢ çʋʨʦʞʘʡèè ʪʘ çʃʽʢʘʨʥʷ ʽʤ. ʇʠʨʦʛʦʚʘè 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʤʫʛʫ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʽʜ ʟʫʧʠʥʢʠ çʈʠʥʦʢ çʋʨʦʞʘʡè ʧʨʦʜʦʚʞʠʪʠ ʜʦ 

ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. ʄʘʣʠʥʦʚʩʴʢʦʛʦ (ʨʠʩ. 3). ʉʤʫʛʘ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘʢʽʥʯʫʻʪʴʩʷ ʜʦ 

ʧʝʨʝʭʨʝʩʪʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʜʦʟʚʦʣʠʪʠ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʘʤ ʚʠʢʦʥʫʚʘʪʠ ʧʨʘʚʠʡ ʧʦʚʦʨʦʪ ʟ 

ʢʨʘʡʥʴʦʾ ʧʨʘʚʦʾ ʩʤʫʛʠ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʟʘʪʨʠʤʦʢ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʩʚʽʪʣʦʬʦʨʽ 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʪʘʙʣʠʯʢʫ ʟ ʟʝʣʝʥʦʶ ʩʪʨʽʣʢʦʶ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʧʽʜôʾʟʜʽ ʛʨʦʤʘʜʩʴʢʦʛʦ 
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ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʩʚʽʪʣʦʬʦʨʫ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʘʡʥʷʣʠ ʧʨʘʚʫ ʩʤʫʛʫ, ʟʤʦʞʫʪʴ ʟʘʚʝʨʰʠʪʠ ʚʩʽʡ ʤʘʥʝʚʨ, 

ʪʘ, ʧʨʠ ʫʚʽʤʢʥʝʥʥʽ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʩʚʽʪʣʦʬʦʨʫ, ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ 

ʧʝʨʰʠʤ ʧʝʨʝʜ ʩʪʦʧ ʣʽʥʽʻʶ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʜʽʣʷʥʢʠ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟ ʫʜʦʩʢʦʥʘʣʝʥʦʶ 

 ʦʨʛʘʥʽʟʘʮʽʻʶ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ ʟʫʧʠʥʢʘʤʠ çʈʠʥʦʢ çʋʨʦʞʘʡè  

ʪʘ çʃʽʢʘʨʥʷ ʽʤ. ʇʠʨʦʛʦʚʘè 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʥʘʜʘʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʧʦ ʚʫʣʠʮʽ ʇʠʨʦʛʦʚʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʟʤʝʥʰʝʥʥʷʤ ʟʘʪʨʠʤʦʢ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʤʝʥʰʝʥʥʷʤ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʢʽʣʴʢʦʩʪʽ ʩʧʦʞʠʪʦʛʦ ʧʘʣʠʚʘ ʤʫʥʽʮʠʧʘʣʴʥʠʤʠ ʘʚʪʦʙʫʩʘʤʠ. 

ʏʘʩ ʨʫʭʫ ʧʦ ʜʽʣʷʥʮʽ ʤʽʞ ʟʫʧʠʥʢʦʶ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ çʈʠʥʦʢ çʋʨʦʞʘʡè ʪʘ çʃʽʢʘʨʥʷ  

ʽʤ. ʇʠʨʦʛʦʚʘè ʚ ʯʘʩ ʧʽʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʫʧʠʥʢʠ ʥʘ ʩʚʽʪʣʦʬʦʨʽ ʟʤʝʥʰʠʪʴʩʷ ʟ 8 ʭʚ ʜʦ 1 ʭʚ 40 ʩ. - 2 ʭʚ. 30 ʩ. 

ʇʨʠ ʮʴʦʤʫ ʯʘʩ ʨʫʭʫ ʥʘ ʧʨʠʚʘʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʥʝ ʙʫʜʝ ʟʨʦʩʪʘʪʠ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘ ʜʽʣʷʥʮʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʤʽʞ ʟʫʧʠʥʢʦʶ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

çʈʠʥʦʢ çʋʨʦʞʘʡèè ʪʘ çʃʽʢʘʨʥʷ ʽʤ. ʇʠʨʦʛʦʚʘè ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʫ ʩʤʫʛʫ ʜʣʷ ʨʫʭʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʎʝ ʩʧʨʠʷʪʠʤʝ ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʥʘ ʨʫʭ ʤʽʞ ʟʫʧʠʥʦʯʥʠʤʠ ʧʫʥʢʪʘʤʠ ʜʦ 6 ʭʚ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʚʘʛʦʤʠʡ 

ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ, ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʩʧʦʞʠʪʦʛʦ ʧʘʣʠʚʘ ʤʫʥʽʮʠʧʘʣʴʥʠʤʠ ʘʚʪʦʙʫʩʘʤʠ. 
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ɻʘʨʙʫʟ
 
ɭ.ʉ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ  

ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ɹʝʨʝʟʶʢ ʆ.ɺ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʙʝʟʧʝʢʠ  

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʝʜʘʛʦʛʽʢʠ ʙʝʟʧʝʢʠ, ʜ.ʪ.ʥ., ʜʦʮʝʥʪ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʇʃʀɺ ʏɸʉʊʆʊʀ ʆɹɽʈʊɸʅʅʗ ʎʀʃɯʅɼʈʀʏʅʆɰ ʑɯʊʂʀ ʅɸ 

ɽʂʉʇʃʋɸʊɸʎɯʁʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸɺɯʉʅʆɻʆ ʇɯɼʄɯʊɸʃʔʅʆɻʆ 

ʆɹʃɸɼʅɸʅʅʗ ʉʄɯʊʊɭɺʆɿɸ 
 

ɼʣʷ ʦʯʠʱʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʷʢ ʩʢʣʘʜʦʚʦʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʤʫʥʘʣʴʥʽ ʤʘʰʠʥʠ ʟʽ ʮʠʣʽʥʜʨʠʯʥʠʤ ʱʽʪʢʦʚʠʤ ʨʦʙʦʯʠʤ ʦʙʣʘʜʥʘʥʥʷʤ [1]. ʋ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ ʚʦʨʩ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʽʥʪʝʥʩʠʚʥʦ ʟʥʦʰʫʻʪʴʩʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʽʟ ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʘʙʨʘʟʠʚʥʽ ʯʘʩʪʠʥʢʠ [2]. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʽʩʥʦʛʦ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʤʽʪʪʻʚʦʟʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ. 

ɺ ʨʦʙʦʪʽ [3] ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʪʘ ʥʝʣʽʥʽʡʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʙʦʪʠ ʩʤʽʪʪʻʚʦʟʘ, 

ʬʫʥʢʮʽʾ ʷʢʦʛʦ ʨʦʟʰʠʨʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʥʘʚʽʩʥʦʛʦ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [4, 5], ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽʡ 

ʦʧʝʨʘʮʽʾ ʧʽʜʤʽʪʘʥʥʷ. ʂʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʠʚʦʜʫ [6-11], ʷʢʠʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʦʢʨʝʤʘ ʫ ʢʦʤʫʥʘʣʴʥʠʭ ʤʘʰʠʥʘʭ [12-16]. 

ɸʚʪʦʨʠ ʨʦʙʦʪʠ [17] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʟʥʦʩ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʥʦʩ ʚʦʨʩʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʙʠʨʘʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ. ʇʦʚ'ʷʟʘʥʦ ʮʝ ʟ ʪʠʤ, ʱʦ ʚ 

ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʢʦʤʫʥʘʣʴʥʦʾ ʤʘʰʠʥʠ ʧʽʜ ʯʘʩ ʦʯʠʱʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʦʩ ʚʦʨʩʫ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ, ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʶʶʪʴʩʷ ʾʾ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʞʦʨʩʪʢʽʩʪʴ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʥʝ ʥʘ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ ʧʨʠʪʠʩʢʘʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʠʨʠʥʠ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ. 

ɼʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʟʥʦʩʫ ʾʾ ʚʦʨʩʫ ʜʣʷ ʨʽʟʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʪʘ ʪʠʩʢʫ ʚ ʢʦʥʪʘʢʪʽ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ [18]. 

ɺ ʩʪʘʪʪʽ [19] ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʟʥʦʩʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʽʩʥʦʛʦ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʤʽʪʪʻʚʦʟʘ:  

ῳὣʮʱ πȟπςψσςὢ πȟπτψσφὅ φȟψςςẗρπ ὅ ὢ ρȟφχτẗ

ρπ ὅ τȟςωχẗρπ ὢ  [ʤʤ]; 
(1) 

Ὂʧʨ Ὡ
ȟ ȟ ȟ ȟ ẗ ȟ ẗ ȟ ẗ  [ʅ], (2) 

ʜʝ ȹYʮ  ɦï ʚʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʽʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ, ʤʤ;  

Fʧʨ ï ʥʝʦʙʭʽʜʥʝ ʟʫʩʠʣʣʷ ʧʨʠʪʠʩʢʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ, ʅ;  

Cu ï ʩʪʫʧʽʥʴ ʟʥʦʩʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ, %;  

Xk ï ʰʠʨʠʥʘ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ, ʤʤ. 

ʉʪʫʧʽʥʴ ʟʥʦʩʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ 

ὅ
ʮʱ
ẗρππϷ [%], (3) 

ʜʝ Yʮ  ɦï ʧʦʯʘʪʢʦʚʘ ʜʦʚʞʠʥʘ ʚʦʨʩʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ, ʤʤ.  

ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʥʦʩʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʥʘʚʽʩʥʦʛʦ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʤʽʪʪʻʚʦʟʘ ʚʽʜ ʯʘʩʪʦʪʠ 

ʾʾ ʦʙʝʨʪʘʥʥʷ ʚʠʷʚʣʝʥʦ ʚ ʨʦʙʦʪʽ [20] 

ό πȟτυωσρȟψστẗρπ-ψὲυȟφ [ʤʤ], (4) 

ʜʝ u ï ʟʥʦʩ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ, ʤʤ;  

n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ, c
-1
. 

ʇʽʜʩʪʘʚʠʚʰʠ ʬʦʨʤʫʣʠ (3), (4) ʚ ʟʘʣʝʞʥʦʩʪʽ (1), (2) ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢʠ ʚʧʣʠʚʫ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʽʩʥʦʛʦ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʤʽʪʪʻʚʦʟʘ, 

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 1. 
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ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʽʢʠ ʚʧʣʠʚʫ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʎʑ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʅʇʆ 

ʩʤʽʪʪʻʚʦʟʘ: ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ (ʘ) ʪʘ ʥʝʦʙʭʽʜʥʦʛʦ ʟʫʩʠʣʣʷ ʧʨʠʪʠʩʢʘʥʥʷ (ʙ) ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ 

 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʱʽʪʢʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʽʩʥʦʛʦ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʤʽʪʪʻʚʦʟʘ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʇʘʚʣʝʥʢʦ ʆ.ɺ. ʪʘ ʽʥ. ʇʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʻʜʠʥʠʭ ʧʽʜʭʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜʤʽʪʘʣʴʥʦ-ʧʨʠʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ɺʽʩʥʠʢ ʍʅʊʋ, 2021, 

 ̄4 (79). 

2. ʇʣʫʛʽʥʘ ʊ.ɺ., ʉʪʦʮʴʢʠʡ ɺ.ʆ. ɿʘʜʘʯʘ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʦ-ʜʦʨʦʞʥʽʭ ʤʘʰʠʥ, 

ʊʝʭʥʦʣʦʛʽʷ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ, 2014, ʩ. 40-43. 

3. ɹʝʨʝʟʶʢ ʆ.ɺ. ʈʦʟʨʦʙʢʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʤʘʰʠʥʠ ʜʣʷ ʦʯʠʩʪʢʠ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʽʜ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ, ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʤʘʪʝʨʽʘʣʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʙʫʜʽʚʥʠʮʪʚʽ, 

2008, ̄  1 (5), ʩ. 110-116. 

4. ɹʝʨʝʟʶʢ ʆ.ɺ., ɻʘʨʙʫʟ ɭ.ʉ. ʆʛʣʷʜ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʧʽʜʤʽʪʘʣʴʥʦ-ʧʨʠʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ 

ʪʘ ʥʘʚʽʩʥʦʛʦ ʧʽʜʤʽʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʤʽʪʪʻʚʦʟʽʚ, ʅʘʫʢʦʚʽ ʧʨʘʮʽ ɺʅʊʋ, 2023, ˉ 3, 10 ʩ. 

ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ: https://praci.vntu.edu.ua/index.php/praci/article/view/692/658 

5. ɹʝʨʝʟʶʢ ʆ.ɺ. ʆʛʣʷʜ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ ʜʣʷ ʟʙʠʨʘʥʥʷ ʪʘ ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ, ɺʽʩʥʠʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ, 2015, ˉ 1, ʩ. 3-8. 

6. ʂʦʟʣʦʚ ʃ., ʈʝʧʽʥʩʴʢʠʡ ʉ., ʇʘʩʣʘʚʩʴʢʘ ʆ., ʇʽʦʥʪʢʝʚʠʯ ʆ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʭʘʪʨʦʥʥʦʛʦ ʧʨʠʚʦʜʫ 

ʧʽʜ ʯʘʩ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʫʭʫ ʤʘʥʽʧʫʣʷʪʦʨʘ, ʅʘʫʢʦʚʽ ʧʨʘʮʽ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

50 

ʫʥʽʚʝʨʩʠʪʝʪʫ, 2017, ˉ 2, 9 ʩ. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ: https://praci.vntu.edu.ua/index.php/praci/article/view/507 

7. Petrov O., Kozlov L., Lozinskiy D., Piontkevych O. Improvement of the hydraulic units design based on 

CFD modeling, In: Lecture Notes in Mechanical Engineering XXII, 2019, p. 653-660. DOI: 10.1007/978-3-030-

22365-6_65 

8. Kozlov L., Polishchuk L., Piontkevych O., Purdyk V., Petrov O., Tverdomed V., Tungatarova A. 

Optimization of Design Parameters of a Counterbalance Valve for a Hydraulic Drive Invariant to Reversal 

Loads, Mechatronic Systems, Vol. 1, Routledge, London, 2021, p. 137-148. DOI: 10.1201/9781003224136-12 

9. ʇʽʦʥʪʢʝʚʠʯ ʆ.ɺ., ʉʫʭʦʨʫʢʦʚ ʉ.ɯ., ʉʝʨʜʶʢ ʆ.ɺ., ɼʦʤʦʩʣʘʚʩʴʢʠʡ ɺ.ʄ. ʇʨʦ ʣʘʟʝʨʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʢʦʤʧʣʝʢʩ ʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ɺʽʩʥʠʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ, 2022. ˉ 16(2), 

ʩ. 96-100. 

10. Polishchuk L.K., Piontkevych O.V., Dynamics of adaptive drive of mobile machine belt conveyor, 22nd 

International Scientific Conference çMECHANIKA 2017è, Kaunas University of Technology, 19 May 2017, 

p. 307-311. 

11. ʃʦʟʽʥʩʴʢʠʡ ɼ.ʆ., ʂʦʟʣʦʚ ʃ.ɻ., ʇʽʦʥʪʢʝʚʠʯ ʆ.ɺ., ʂʘʚʝʮʴʢʠʡ ʆ.ɯ. ʆʧʪʠʤʽʟʘʮʽʷ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʟ ʥʝʟʘʣʝʞʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʧʦʪʦʢʽʚ, ɺʽʩʥʠʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ, 2023, 

 ̄17 (1), ʩ. 87-91. 

12. ɹʝʨʝʟʶʢ ʆ.ɺ., ʉʘʚʫʣʷʢ ɺ.ɯ. ɺʧʣʠʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʪʷ ʥʘ ʜʠʥʘʤʽʢʫ ʛʽʜʨʦʧʨʠʚʦʜʫ ʚʠʚʘʥʪʘʞʝʥʥʷ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʩʤʽʪʪʻʚʦʟʘ, ʇʨʦʙʣʝʤʠ ʪʝʨʪʷ ʪʘ ʟʥʦʰʫʚʘʥʥʷ, 2015, ˉ 3 (68), c. 45-50. 

13. ʇʽʦʥʪʢʝʚʠʯ ʆ.ɺ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʛʽʜʨʦʧʨʠʚʦʜʫ ʬʨʦʥʪʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʫʚʘʯʘ ʟ ʛʘʣʴʤʽʚʥʠʤ 

ʢʣʘʧʘʥʦʤ, ɺʽʩʥʠʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ, 2015, ˉ 2, ʩ. 83-90. 

14. Polishchuk L., Khmara O., Piontkevych O., Adler O., Tungatarova A., Kozbakova, A. Dynamics of the 

conveyor speed stabilization system at variable loads. Informatyka, Automatyka, Pomiary W Gospodarce i 

Ochronie środowiska, 2022, Vol. 12, No. 2, p. 60-63. 

15. Kozlov L., Burennikov Yu., Piontkevych O., Paslavska O. Optimization of design parameters of the 

counterbalance valve for the front-end loader hydraulic drive, Proceedings of 22nd International Scientific 

Conference çMECHANIKA 2017è. Kaunas University of Technology, Lithuania, 19 May 2017, p. 195-200. 

16. ɹʝʨʝʟʶʢ ʆ.ɺ. ɸʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʛʽʜʨʦʧʨʠʚʦʜʫ ʚʠʚʘʥʪʘʞʝʥʥʷ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʩʤʽʪʪʻʚʦʟʘ, ʇʨʦʤʠʩʣʦʚʘ ʛʽʜʨʘʚʣʽʢʘ ʽ ʧʥʝʚʤʘʪʠʢʘ, 2011, ˉ 34 (4), ʩ. 80-83. 

17. Tsekhosh S.I. et al. Increasing the life of the brush working equipment of a utility vehicle by using a 

device to control its position, Journal of Physics, 2020, art. 012143. 

18. Lepesh A.G., Lepesh G.V., Vorontsov I.I. The method of experimental determination of the durability of 

the brush pile and communal cleaning equipment. Technical and technological problems of service, 2011, 

No. 16(2), p. 7-19. 

19. Bereziuk O.V., Savulyak V.I., Kharzhevskyi V.O., Harbuz Ye.S. Determination of the dependencies of 

the wear influence of the cylindrical brush on the operational characteristics of the garbage truckôs mounted 

sweeping equipment, Problems of Tribology, 2023, No. 28 (4/110), p. 22-27. DOI: 10.31891/2079-1372-2023-

110-4-22-27 

20. Bereziuk O.V., Savulyak V.I., Kharzhevskyi V.O., Semichasnova N.S., Harbuz Ye.S. Establishing the 

regularity of wear of a cylindrical brush of the mounted sweeping equipment of a garbage truck depending on its 

rotation frequency, Problems of Tribology, 2024, No. 29 (2/112), p. 31-36. DOI: 10.31891/2079-1372-2024-

112-2-31-36 

 

  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

51 

ʋɼʂ 629.113 

 

ɻʦʣʝʥʢʦ ʂ.ɽ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʪʨʠʙʦʣʦʛʽʾ, 

ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ, ʢ.ʪ.ʥ. 

ɼʠʭʘ ʄ.ʆ., ʜʦʢʪʦʨʘʥʪ ʢʘʬʝʜʨʠ ʪʨʠʙʦʣʦʛʽʾ, 

ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ, ʢ.ʪ.ʥ. 

ɺʠʯʘʚʢʘ ɸ.ɸ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʪʨʠʙʦʣʦʛʽʾ, ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

ɼʠʪʠʥʶʢ ɺ.ʆ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʪʨʠʙʦʣʦʛʽʾ, ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸʅɸʃɯɿ ʇɯɼʍʆɼɯɺ ɼʆ ʆʎɯʅʂʀ ʌʈʆʅʊɸʃʔʅʆɰ ɹɽɿʇɽʂʀ ɸɺʊʆɹʋʉʅʀʍ 

ʂʋɿʆɺɯɺ 
ʊʦʪʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʤʘʩʠ ʘʚʪʦʙʫʩʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʛʽʙʨʠʜʠʟʘʮʽʻʶ ʘʙʦ ʧʦʚʥʦʶ ʝʣʝʢʪʨʠʬʽʢʘʮʽʻʶ ʧʨʠʚʦʜʫ 

ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʞʝʥʴ ʧʘʩʠʚʥʦʾ ʙʝʟʧʝʢʠ, ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʫ ʢʦʪʨʽʡ ʧʦʩʽʜʘʻ ʬʨʦʥʪʘʣʴʥʠʡ ʢʨʘʰ-

ʪʝʩʪ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʤʦʙʽʣʽʚ, ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʙʫʩʥʠʭ ʢʫʟʦʚʽʚ ʥʝ 

ʚʢʣʶʯʘʶʪʴ ʫ ʩʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʦʥʠ ʜʝʬʦʨʤʘʮʽʾ. ʅʘʩʪʫʧʥʽ ʜʚʘ ʨʝʛʫʣʷʪʦʨʥʽ ʥʦʨʤʘʪʠʚʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ: ʇʨʘʚʠʣʘ ɭɽʂ ʆʆʅ ˉ29 ð ɭʚʨʦʧʝʡʩʴʢʘ 

ʝʢʦʥʦʤʽʯʥʘ ʢʦʤʽʩʽʷ ʆʆʅ (UNECE R29) ʽ ʇʨʦʛʨʘʤʘ ʦʮʽʥʢʠ ʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (NCAP), ʷʢʘ ʩʬʦʢʫʩʦʚʘʥʘ ʥʘ 

ʣʝʛʢʦʚʠʭ ʤʦʜʝʣʷʭ. ɺ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʨʘʡʦʚʠʭ ʫʤʦʚ 

ʄʂɽ-ʨʦʟʨʘʭʫʥʢʫ ʟʛʽʜʥʦ R29 ʪʘ NCAP ʟ ʧʨʠʚôʷʟʢʦʶ ʜʦ ʘʚʪʦʙʫʩʽʚ ʡ ʥʘʚʝʜʝʥʦ ʧʨʠʥʮʠʧʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: UNECE R29, NCAP, ʬʨʦʥʪʘʣʴʥʠʡ ʢʨʘʰ-ʪʝʩʪ, ʟʦʥʠ ʜʝʬʦʨʤʘʮʽʾ, ʢʘʨʢʘʩ ʢʫʟʦʚʘ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ R29, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟʽ ʩʪʘʣʽ ʫʜʘʨʥʠʡ ʝʣʝʤʝʥʪ (ʢʦʧʝʨ) ʟ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʶ 

ʤʘʩʦʶ ʥʝ ʤʝʥʰ ʥʽʞ 1500 ʢʛ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʷʤʦʢʫʪʥʫ ʬʦʨʤʫ ʟ ʧʣʦʩʢʦʶ ʢʦʥʪʘʢʪʥʦʶ ʧʦʚʝʨʭʥʝʶ 

ʰʠʨʠʥʦʶ 2500 ʤʤ ʽ ʚʠʩʦʪʦʶ 800 ʤʤ (ʨʠʩ. 1ʘ). ʂʦʧʝʨ ʚʽʣʴʥʦ ʧʽʜʚʽʰʫʪ̒ʴʩʷ ʥʘ ʜʚʦʭ ʞʦʨʩʪʢʦ ʧʨʠʢʨʽʧʣʝʥʠʭ 

ʙʘʣʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ 1000 ʤʤ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ɹʘʣʢʠ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʚʞʠʥʫ 

ʤʝʥʰʝ ὶ συππ ʤʤ ʚʽʜ ʦʩʽ ʧʽʜʚʽʩʢʠ ʜʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʮʝʥʪʨʫ ʫʜʘʨʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʎʝʥʪʨ ʚʘʛʠ ʫʜʘʨʥʦʛʦ 

ʝʣʝʤʝʥʪʫ ʤʘʻ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 50 ʤʤ ʥʠʞʯʝ ʪʦʯʢʠ R ʩʠʜʽʥʥʷ ʚʦʜʽʷ ʽ ʟʙʽʛʘʪʠʩʷ ʽʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʣʦʱʠʥʦʶ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʥʠʡ ʮʝʥʪʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʂʦʧʝʨ ʧʦʚʠʥʝʥ ʚʜʘʨʷʪʠ ʧʦ ʢʘʙʽʥʽ ʩʧʝʨʝʜʫ 

ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟ ʝʥʝʨʛʽʻʶ ʫʜʘʨʫ ʥʝ ʥʠʞʯʝ Ὁ υυ ʢɼʞ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 
ʢʘʪʝʛʦʨʽʾ N3 ʽ ʢʘʪʝʛʦʨʽʾ N2 ʽʟ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʧʦʥʘʜ 7,5 ʪ (ʚʽʜʧʦʚʽʜʘʻ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʤʽʩʴʢʦʤʫ 

ʘʚʪʦʙʫʩʫ). ɺʽʜʪʘʢ, ʦʙʝʨʪʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʜʣʷ ʧʨʠʢʣʘʜʘʥʥʷ ʜʦ Ansys-ʤʦʜʝʣʽ (ʈʠʩ. 1ʘ) ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

Ὁ Ƞ ‫
Ͻ Ͻ

ϽȢ
, (1) 

ʜʝ: ά  ï ʤʘʩʘ ʫʜʘʨʥʦʛʦ ʝʣʝʤʝʥʪʫ; ‫ȟὺ ï ʦʙʝʨʪʘʣʴʥʘ ʪʘ ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʝʣʝʤʝʥʪʫ, ὶ ï ʨʘʜʽʫʩ 
ʦʙʝʨʪʘʥʥʷ (ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ ʤʘʩ ʝʣʝʤʝʥʪʘ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ). 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʽ Ansys ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ: ʘ) R29; ʙ) NCAP 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʣʦʜʽʶʯʠ ʚʝʣʠʯʠʥʦʶ ʤʘʩʠ ʫʜʘʨʥʦʛʦ ʝʣʝʤʝʥʪʫ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ solid-ʤʦʜʝʣʽ ʪʘ ʛʫʩʪʠʥʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʘʣʽ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʦʙʝʨʪʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʜʣʷ ʧʨʠʢʣʘʜʘʥʥʷ ʜʦ Ansys-ʤʦʜʝʣʽ ʫ ‫ 

ʩʝʨʝʜʦʚʠʱʽ Explicit Dynamics. ʋ ʚʠʧʘʜʢʫ ʟ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʟʛʽʜʥʦ NCAP (ʈʠʩ. 1ʙ) ʜʦ ʤʦʜʝʣʽ ʢʫʟʦʚʘ 

ʘʚʪʦʙʫʩʘ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 15556 ʤ/ʩ (56 ʢʤ/ʛʦʜ, ʱʦ ʚʠʟʥʘʯʝʥʦ ʥʦʨʤʘʪʠʚʥʦ ʇʨʘʚʠʣʘʤʠ) ʪʘ 
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ʚʽʜʧʦʚʽʜʥʽ ʤʘʩʠ ʚʫʟʣʽʚ ʡ ʘʛʨʝʛʘʪʽʚ ʘʚʪʦʙʫʩʘ, ʛʨʫʧʫʶʯʠ ʾʭ ʧʦ ʦʙʣʘʩʪʷʭ: front ï ʝʣʝʤʝʥʪʠ ʧʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ 

(ʤʦʩʪʠ, ʨʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ, ʨʝʩʠʚʝʨʠ ʪʦʱʦ); rear ï ʩʠʣʦʚʘ ʫʩʪʘʥʦʚʢʘ ʟ ɸʂʇʇ, ʧʨʠʚʦʜʠ ʪʘ ʽʥʰʽ ʚʫʟʣʫ (ʈʠʩ. 

2); rest ï ʨʝʰʪʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʚʪʦʙʫʩʘ ʚʢʣʶʯʥʦ ʟ ʦʙʣʠʮʶʚʘʥʥʷʤ, ʽʥʪʝʨôʻʨʦʤ ʪʦʱʦ. 

 
ʈʠʩʫʥʦʢ 2. ɻʨʫʧʫʚʘʥʥʷ ʤʘʩ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ Ansys-ʤʦʜʝʣʽ ʢʫʟʦʚʘ ʘʚʪʦʙʫʩʘ 

 

ɿʛʽʜʥʦ ʟ ʪʝʦʨʽʻ  ʁʧʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ ʫʜʘʨʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʟʘʩʥʦʚʘʥʫ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʝʨʝʜʘʯʽ ʧʦʨʮʽʡ ʝʥʝʨʛʽʾ, ʢʦʣʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʫʟʣʘ (ʩʝʢʮʽʾ ʰʠʥʠ) ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʟʤʽʥʫ 

ʝʥʝʨʛʽʾ Ὁ ʚ ʩʝʢʮʽʾ k ʟ ʯʘʩʦʤ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

ὨὉ

Ὠὸ
ὕ Ὑ ὓ Ὀ Ͻ

ὨὉ

Ὠὸ
ὒϽ
ὨὉ

Ὠὸ
 (2) 

ʜʝ: ὕ  ï ʧʦʚʥʘ ʝʥʝʨʛʽʷ ʚ ʩʝʢʮʽʾ k; Ὑ  ï ʚʽʜʙʠʪʘ (reflected) ʝʥʝʨʛʽ ̫ʚ ʩʝʢʮʽʾ k (ʜʝʷʢʘ ʝʥʝʨʛʽʷ ʤʦʞʝ 

ʚʽʜʙʠʚʘʪʠʩʷ ʥʘ ʛʨʘʥʠʮʷʭ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʩʪʨʫʢʪʫʨ); ὓ  ï ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʚʽʜ ʜʽʣʷʥʢʠ k ʜʦ j; Ὀ  ï 

ʢʦʝʬʽʮʽʻʥʪ ʜʝʤʧʬʫʚʘʥʥʷ ʜʣʷ ʩʝʢʮʽʾ k;  ὒ ï ʢʦʥʩʪʘʥʪʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʘʙʦ ʩʠʣʫ ʟʚôʷʟʢʫ 

ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʜʽʣʷʥʢʘʤʠ;  ï ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʧʦʧʝʨʝʜʥʴʦʾ ʩʝʢʮʽʾ k  ʥʘ ʯʘʩʦʚʠʡ ʘʩʧʝʢʪ ʫ ʤʦʜʝʣʽ, ʜʝ 

ʥʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʝʥʝʨʛʽʾ ʚ ʩʝʢʮʽʾ k ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʫ ʧʦʧʝʨʝʜʥʽʡ (k-1), ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʘ ʨʠʩ. 3ʙ. 

  
ʘ) ʙ)  

ʈʠʩʫʥʦʢ 3. ʇʨʦʤʽʞʥʽ ʩʪʘʥʠ ʜʝʬʦʨʤʘʮʽʾ ʤʦʜʝʣʽ ʟʛʽʜʥʦ: ʘ) R29; ʙ) NCAP 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʩʣʽʜʦʚʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʨʝʞʠʤʽʚ ʚʠʧʨʦʙʫʚʘʥʴ: 

¶ R29 ï ʫ ʤʦʤʝʥʪ ʯʘʩʫ t = 168 ʤʩ ʜʦʩʷʛʥʫʪʦ ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ (ʤʘʡʞʝ 

580 ʤʤ ï ʨʠʩ. 3ʘ). ɼʝʬʦʨʤʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʫ ʪʨʘʚʤʦʚʘʥʽʩʪʴ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʪʘʟʫ, ʨʫʢ 

ʚʦʜʽʷ (ʨʫʣʴʦʚʘ ʢʦʣʦʥʢʘ ʦʙʦʚ'ʷʟʢʦʚʦ ʫʚʽʡʜʝ ʚ ʟʦʥʫ ʟʘʣʠʰʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ). 

¶ NCAP ï ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʜʝʬʦʨʤʘʮʽʡ ʩʫʪʪʻʚʦ ʩʢʣʘʜʥʽʰʘ, ʘʜʞʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʩʢʦʢ ʫʩʽʻʾ ʤʦʜʝʣʽ 

ʢʫʟʦʚʘ ʟʘʛʘʣʦʤ ʟ ʧʨʠʯʠʥʠ ʚʽʜʤʽʥʥʦʛʦ ʚʽʜ ʨʝʞʠʤʫ R29 ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʝʥʝʨʛʽʾ ʫʜʘʨʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʨʝʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʦʪʨʽʙʥʦ ʟʘʤʽʨʷʪʠ ʥʝ ʥʘ ʦʩʥʦʚʽ ʢʘʨʪʠ ʬʘʢʪʠʯʥʠʭ ʧʝʨʝʤʽʱʝʥʴ (ʨʠʩ. 3ʙ), ʘ ʷʢ 

ʨʽʟʥʠʮʶ ʟʤʽʥʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʤʽʞ ʧʽʜʚʽʢʦʥʥʠʤ ʙʨʫʩʦʤ ʪʘ ʢʨʽʧʣʝʥʥʷʤ 

ʩʠʜʽʥʥʷ ʚʦʜʽʷ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ ʩʢʣʘʜʘʶʪʴ ʧʦʨʷʜʢʫ 230-247 

ʤʤ ʫ ʥʘʡʢʨʠʪʠʯʥʽʰʠʡ ʤʦʤʝʥʪ ʯʘʩʫ (t = 187 ʤʩ). ʄʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʩʢʣʘʣʠ 477 ʄʇʘ, ʱʦ 
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ʟʥʘʭʦʜʠʪʴʩʷ ʜʘʣʝʢʦ ʟʘ ʤʝʞʝʶ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣʽ S235 („ ςσυ ʄʇʘ) ʡ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʷʚʫ ʧʣʘʩʪʠʯʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʠʤʽʩʴʢʠʭ ʽ ʤʽʞʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʥʰʦʶ 

ʞʦʨʩʪʢʽʩʪʶ ʧʨʠ ʣʦʙʦʚʦʤʫ ʟʽʪʢʥʝʥʥʽ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʷʢ ʤʽʥʽʤʫʤ ʜʚʦʤʘ ʧʨʠʯʠʥʘʤʠ: ʥʝʩʽʚʥʘ ʯʘʩʪʠʥʘ 

ʥʠʟʴʢʦʧʽʜʣʦʛʦʚʠʭ ʘʚʪʦʙʫʩʽʚ ʯʘʩʪʢʦʚʦ ʧʝʨʝʥʝʩʝʥʘ ʟ ʧʽʜʣʦʛʠ ʥʘ ʜʘʭ, ʘ ʧʨʠ ʣʦʙʦʚʦʤʫ ʫʜʘʨʽ ʞʦʨʩʪʢʽʩʪʴ 

ʦʩʥʦʚʠ ʢʫʟʦʚʘ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ; ʧʦʩʘʜʢʘ ʚʦʜʽʷ ʚ ʤʽʩʴʢʦʤʫ ʘʚʪʦʙʫʩʽ ʥʠʞʯʘ, ʥʽʞ ʫ ʤʽʞʤʽʩʴʢʦʤʫ ʘʚʪʦʙʫʩʽ. 
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ʪʘ ʨʝʤʦʥʪʫ ʤʘʰʠʥ 
ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʎɯʃʔʆɺʀʁ ʇɯɼʍɯɼ ʉʀʅʊɽɿʋ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻɯʉʊʀʏʅʀʍ ʉʀʉʊɽʄ ʗʂ 

ʉʂʃɸɼʅʀʍ ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ʊɽʍʅɯʏʅʀʍ ʇʈʆʎɽʉɯɺ 
 

ɺ ʧʨʦʮʝʩʽ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʾʭ ʩʪʚʦʨʶʶʪʴʩʷ ʪʝʭʥʽʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʽ ʩʠʩʪʝʤʠ [1]. ʊʘʢʽ 

ʩʠʩʪʝʤʠ ʻ ʘʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʚ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

ʉʠʩʪʝʤʘ ʻ ʩʫʢʫʧʥʽʩʪʶ ʝʣʝʤʝʥʪʽʚ (ʧʨʝʜʤʝʪʽʚ ʙʫʜʴ-ʷʢʦʾ ʧʨʠʨʦʜʠ), ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʚʽʜʥʦʰʝʥʥʷʭ ʽ 

ʟʚ'ʷʟʢʘʭ ʦʜʠʥ ʟ ʦʜʥʠʤ [2]. ʇʨʠ ʦʙ'ʻʜʥʘʥʥʽ ʝʣʝʤʝʥʪʽʚ ʚ ʩʠʩʪʝʤʫ ʦʩʪʘʥʥʷ ʥʘʙʫʚʘʻ ʩʧʝʮʠʬʽʯʥʠʭ ʩʠʩʪʝʤʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʝ ʚʣʘʩʪʠʚʠʭ ʞʦʜʥʦʤʫ ʟ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʽʥʪʝʛʨʘʮʽʡʥʽ ʘʙʦ ʝʤʝʨʜʞʝʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʰʠʨʰʽ ʟʘ ʩʫʤʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʣʘʜʦʚʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ. 

ʇʨʦʩʪʽ ʧʨʦʙʣʝʤʠ ʚʠʨʽʰʫʶʪʴʩʷ ʫ ʨʘʤʢʘʭ ʧʨʦʩʪʠʭ ʩʠʩʪʝʤ, ʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ, ʚʝʣʠʢʠʭ ʧʨʦʙʣʝʤ 

ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ (ʉʊʉ) ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ (ʆʊʉ). ʗʢʱʦ 

ʉʊʉ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʦʩʥʦʚʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʢʦʣʝʢʪʠʚʫ ʣʶʜʝʡ, ʪʦ ʮʝ ʆʊʉ. ʇʨʠʢʣʘʜʘʤʠ ʆʊʉ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʨʦʙʥʠʯʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʽ ʩʠʩʪʝʤʠ ʽ ʪ.ʜ. [3] 

ɺ ʦʩʥʦʚʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʙʫʜʦʚʠ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉʊʉ ʪʘ ʆʊʉ ʣʝʞʠʪʴ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪʘ (ʧʨʝʜʤʝʪʘ, ʩʠʩʪʝʤʠ, ʧʨʦʙʣʝʤʠ, ʷʚʠʱʘ, ʧʨʦʮʝʩʫ) ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ ʪʘ 

ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʟ ʫʩʽʻʶ ʡʦʛʦ ʧʦʚʥʦʪʦʶ ʪʘ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʟʚ'ʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ [4]. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʉʊʉ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʥ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʩʧʨʠʷʚ ʜʦʩʷʛʥʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʤʝʪʠ ʩʠʩʪʝʤʠ. ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʩʫʪʥʽʩʪʴ 

ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʤʦʞʥʘ ʨʦʟʢʨʠʪʠ ʡʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʫ ʷʢ ʚ ʥʝʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʨʘʛʥʝʥʥʽ 

ʨʦʟʨʦʙʣʷʪʠ ʝʣʝʤʝʥʪʠ ʉʊʉ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʽ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. 

ʉʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʩʠʥʪʝʟʫ ʆʊʉ ʘʙʦ ʉʊʉ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

1. ɺʠʷʚʣʷʻʪʴʩʷ ʽ ʬʦʨʤʫʣʶʻʪʴʩʷ ʤʝʪʘ ʩʪʚʦʨʝʥʥʷ A0 ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ SB. 

2. ʈʦʟʨʦʙʥʠʢ ʨʦʟʛʣʷʜʘʻ ʩʠʩʪʝʤʫ SB, ʷʢʫ ʚʽʥ ʩʪʚʦʨʶʻ, ʷʢ ʜʝʷʢʫ ʧʽʜʩʠʩʪʝʤʫ ʩʠʩʪʝʤʠ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ 

ʨʘʥʛʫ S0, ʚ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʦʧʝʨʘʮʽʷ. ʋ ʮʽʡ ʩʠʩʪʝʤʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʽʜʩʠʩʪʝʤʘ SA, ʥʘ ʷʢʫ, ʚʣʘʩʥʝ, ʽ 

ʩʧʨʷʤʦʚʘʥʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʜʽʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1 - ʉʠʩʪʝʤʘ S0 ʚ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʦʧʝʨʘʮʽʷ ʽ ʾʾ ʧʽʜʩʠʩʪʝʤʠ SB ʽ SA 

 

3. ʌʦʨʤʫʶʪʴʩʷ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ (ʇɼ) ʽ ʦʙʤʝʞʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʩʠʩʪʝʤʫ ʟʚʝʨʭʫ 

ʘʙʦ ʚʠʭʦʜʷʯʠ ʟ ʤʦʞʣʠʚʦʩʪʝʡ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ʇɼ ʽ ʦʙʤʝʞʝʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ S0 ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʜʩʠʩʪʝʤ SB, SA. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʇɼ ʽ ʦʙʤʝʞʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʚʽʜʦʤʽ. ɼʣʷ ʾʭ 

ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʦʢʨʝʤʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

4. ʌʦʨʤʫʣʶʶʪʴʩʷ ʧʦʯʘʪʢʦʚʽ ʚʠʤʦʛʠ ʊ ʜʦ ʩʪʚʦʨʶʚʘʥʦʾ ʧʽʜʩʠʩʪʝʤʠ SB ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤʠ S0 ʥʘ ʦʩʥʦʚʽ 

ʇɼ, ʦʙʤʝʞʝʥʴ ʽ ʥʘ ʦʩʥʦʚʽ ʤʝʪʠ ɸ0 ʩʪʚʦʨʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

5. ʅʘ ʙʘʟʽ ʮʠʭ ʚʠʤʦʛ ʬʦʨʤʫʶʪʴʩʷ ʦʨʽʻʥʪʦʚʥʦ ʜʝʷʢʽ ʧʽʜʩʠʩʪʝʤʠ ʇʉ, ʝʣʝʤʝʥʪʠ ɽ, ʚʠʙʽʨ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʦʛʦʜʞʫʚʘʪʠ ʮʽʣʽ ʧʽʜʩʠʩʪʝʤʠ 

ʽʟ ʩʧʽʣʴʥʦʶ ʤʝʪʦʶ ʩʠʩʪʝʤʠ ʽ ʚʠʷʚʣʷʪʠ ʫʩʽ ʥʘʩʣʽʜʢʠ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʢʦʞʥʦʛʦ ʨʽʰʝʥʥʷ. 

6. ɺʠʙʠʨʘʶʪʴʩʷ ʢʨʠʪʝʨʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʨʘʱʠʭ ʚʘʨʽʘʥʪʽʚ (ʨʠʩ. 2). 

7. ɿʜʽʡʩʥʶʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ SB ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʚʧʣʠʚʠ ʧʨʦʝʢʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʽʙʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ. 
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ʈʠʩʫʥʦʢ 2 - ʉʧʨʦʱʝʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʩʠʥʪʝʟʫ ʤʦʜʝʣʽ ʆʊʉ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ 

 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ [5]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʝʷʢʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʝʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʮʽʥʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʽ ʪʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʷʢʽ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚ ʾʾ ʨʦʟʨʦʙʢʫ ʽ ʩʪʚʦʨʝʥʥʷ. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʨʝʢʦʤʝʥʜʫʻ: ʨʦʟʧʦʯʠʥʘʪʠ ʧʨʦʮʝʩ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʟ ʚʠʷʚʣʝʥʥʷ ʽ ʯʽʪʢʠʤ 

ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʢʽʥʮʝʚʦʾ ʤʝʪʠ; ʚʠʷʚʣʷʪʠ ʫʩʽ ʥʘʩʣʽʜʢʠ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʢʦʞʥʦʛʦ ʨʽʰʝʥʥʷ; ʚʠʷʚʣʷʪʠ ʽ 

ʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʽ ʚʠʙʠʨʘʪʠ ʟ ʥʠʭ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʽ ʜʦʩʠʪʴ ʯʽʪʢʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʮʽʣʽ, 

ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻ ʘʙʦ ʫʩʫʚʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʙʘʞʘʥʠʤ ʽ ʜʽʡʩʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʪʦʙʪʦ 

ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ [6]. ɻʣʦʙʘʣʴʥʘ ʤʝʪʘ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʧʫʩʢʘʻ ʜʝʢʦʤʧʦʟʠʮʽʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ 

ʬʦʨʤʫʶʪʴʩʷ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʽ ʯʘʩʪʢʦʚʽ ʮʽʣʽ, ʷʢʽ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʜʘʥʽ ʧʦʜʘʣʴʰʦʤʫ 

ʧʦʜʽʣʫ ʥʘ ʧʨʦʩʪʽ ʩʢʣʘʜʦʚʽ, ʧʽʜʮʽʣʽ, ʟʘʚʜʘʥʥʷ. 

ʆʢʨʽʤ ʢʽʥʮʝʚʦʾ ʤʝʪʠ, ʽʩʥʫʶʪʴ ʮʽʣʽ ʧʨʦʤʽʞʥʽ. ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʧʨʦʤʽʞʥʽ ʮʽʣʽ ʙʫʣʠ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʢʽʥʮʝʚʽʡ ʤʝʪʽ, ʘ ʪʦʤʫ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ 

ʮʽʣʴʦʚʠʤ ʧʽʜʭʦʜʦʤ. ʇʨʠʯʠʥʦʶ ʙʘʛʘʪʴʦʭ ʧʦʤʠʣʢʦʚʠʭ ʨʽʰʝʥʴ ʻ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʧʨʦʤʽʞʥʽ ʮʽʣʽ, ʪʦʙʪʦ ʢʦʣʠ 

ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʰʝʥʥʷ, ʯʘʩʪʦ ʟʘʙʫʚʘʶʪʴ ʧʨʦ ʢʽʥʮʝʚʫ ʤʝʪʫ [7]. 

ɺʠʭʦʜʷʯʠ ʟ ʨʝʢʦʤʝʥʜʘʮʽʡ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʴ ʩʣʽʜ ʚʩʝʙʽʯʥʦ ʚʠʚʯʠʪʠ 

ʧʨʦʙʣʝʤʫ, ʚʠʷʚʠʚʰʠ ʾʾ: ʤʘʩʰʪʘʙʠ; ʘʢʪʫʘʣʴʥʽʩʪʴ; ʜʞʝʨʝʣʦ ʚʠʥʠʢʥʝʥʥʷ; ʟʚ'ʷʟʢʠ ʟ ʽʥʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ; 

ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ; ʤʦʞʣʠʚʽʩʪʴ ʨʽʰʝʥʥʷ ʚ ʧʨʠʡʥʷʪʥʽ ʪʝʨʤʽʥʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʛʦʜʞʝʥʠʭ ʘʙʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʮʽʣʝʡ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʭʝʤʘ, ʱʦ ʽʣʶʩʪʨʫʻ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 

 
ʈʠʩʫʥʦʢ 3 - ɸʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

 

ʋ ʽʩʪʦʨʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʽʩʪʦʨʽʾ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʭ 

ʩʠʩʪʝʤ. ɺʠʜʽʣʷʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʷʢʽ ʩʪʘʣʠ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ ʽ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʻ ʾʭ ʧʨʦʦʙʨʘʟʘʤʠ. 

ʊʝʭʥʽʯʥʠʡ ʘʩʧʝʢʪ ʚ ʦʩʥʦʚʥʦʤʫ ʽ ʨʦʟʛʣʷʜʘʻ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʽ ʩʠʩʪʝʤʠ. ʆʨʛʘʥʽʟʘʮʽʡʥʠʡ ʘʩʧʝʢʪ 

ʚʨʘʭʦʚʫʻ ʧʨʘʢʪʠʢʫ, ʱʦ ʩʢʣʘʣʘʩʷ. ʇʨʠ ʨʦʟʛʣʷʜʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʩʧʝʢʪʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ 
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ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʧʦʚʠʥʥʽ ʤʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʨʽʟʥʠʮʶ ʤʽʞ 

ʜʦʭʦʜʦʤ ʚʽʜ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚʠʪʨʘʪʘʤʠ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʅʘ ʨʠʩ.4 ʧʨʠʚʝʜʝʥʦ ʜʝʨʝʚʦ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʠʧʦʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

 
ʈʠʩʫʥʦʢ 4 - ɼʝʨʝʚʦ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

 

ʗʢʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʚ ʮʽʣʦʤʫ, ʪʦ ʚ ʷʢʦʩʪʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʢʨʠʪʝʨʽʶ ʾʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʙʫʚʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ ʥʘ 

ʚʠʪʨʘʪʠ ʬʽʥʘʥʩʦʚʠʭ ʢʦʰʪʽʚ, ʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʟʘ ʥʘʷʚʥʦʩʪʽ ʽʥʰʠʭ ʦʙʤʝʞʝʥʴ. 

ʇʦʢʘʟʥʠʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʜʦʭʦʜʦʤ ʚʽʜ ʾʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚʠʪʨʘʪʘʤʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʫʩʪʘʥʦʚʢʫ ʩʢʣʘʜʦʚʠʭ 

ʯʘʩʪʠʥ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. 

ɺ ʷʢʦʩʪʽ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʘ ʚʘʨʪʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ ʥʘ ʤʘʪʝʨʽʘʣʴʥʽ, ʪʨʫʜʦʚʽ ʪʘ ʽʥ. ʨʝʩʫʨʩʠ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʦʙʤʝʞʝʥʥʷʭ ʟʘ ʯʘʩʦʤ ʩʪʚʦʨʝʥʥʷ. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʬʽʥʘʥʩʦʚʦʛʦ ʘʩʧʝʢʪʫ ʩʣʽʜ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʥʘʩʪʫʧʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʬʽʥʘʥʩʦʚʽ 

ʧʠʪʘʥʥʷ. ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ, ʱʦ ʧʦʩʪʫʧʘʶʪʴ ʚ ʥʘʨʦʜʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʤʘʶʪʴ 

ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ. ʌʽʣʦʩʦʬʩʴʢʠʡ ʘʩʧʝʢʪ ʩʪʦʩʫʻʪʴʩʷ ʪʦʛʦ, ʱʦ ʟ ʧʦʯʘʪʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟ'ʷʚʠʣʦʩʷ ʙʘʛʘʪʦ ʚʽʜʢʨʠʪʪʽʚ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʚʘʥʪʘʞʽʚ ʽ ʧʘʩʘʞʠʨʽʚ 

ʥʘ ʧʝʚʥʽ ʚʽʜʩʪʘʥʽ. 
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ɻʨʠʮʝʥʢʦ ʅ.ɺ., ʜʦʮʝʥʪ, ʢ.ʝ.ʥ., ʜʦʮʝʥʪ 
ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ɯʅʊɽɻʈʆɺɸʅʆɰ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻɯʉʊʀʏʅʆɰ 

ʉʀʉʊɽʄʀ 
 

ɽʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ ʩʧʨʘʚʣʷʶʪʴ ʛʣʠʙʦʢʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʡ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʧʦʢʣʠʢʘʥʠʡ ʩʧʨʠʷʪʠ ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʆʩʢʽʣʴʢʠ ʝʢʦʥʦʤʽʢʘ ʢʨʘʾʥʠ ʩʪʘʻ 

ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʦʶ, ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤʠ, ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʩʢʣʘʜʥʽʰʠʤʠ. 

ʇʦʩʠʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʨʠʥʢʽʚ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʩʢʦʦʨʜʠʥʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʦʩʪʘʚʦʢ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʛʘʨʤʦʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ, ʚʘʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʜʦʙʨʝ 

ʽʥʪʝʛʨʦʚʘʥʫ ʪʨʘʥʩʧʦʨʪʥʫ ʪʘ ʣʦʛʽʩʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʋʢʨʘʾʥʘ ʧʝʨʝʙʫʚʘʻ ʚ ʧʝʨʝʭʽʜʥʦʤʫ ʩʪʘʥʽ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʣʦʛʽʩʪʠʢʠ ʚ ʩʚʦʾʭ 

ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨʘʭ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʩʝʢʪʦʨ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʣʦʛʽʩʪʠʮʽ ʙʫʚ ʥʘʜʽʣʝʥʠʡ 

ʟʜʘʪʥʽʩʪʶ ʧʨʘʮʶʚʘʪʠ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ ʽʥʪʝʛʨʘʮʽʾ ʟʫʩʠʣʴ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɿʚʠʯʘʡʥʦ, ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʣʠʰʝ ʩʬʝʨʦʶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; ʨʘʜʰʝ, ʚʦʥʠ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʥʽ ʜʦ ʚʩʽʻʾ ʦʧʝʨʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ. ʌʦʨʤʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʙʤʽʥ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ, ʦʙʨʦʙʢʘ ʚʘʥʪʘʞʽʚ ʽ ʧʘʢʫʚʘʥʥʷ ï ʚʩʝ ʮʝ ʢʣʶʯʦʚʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʬʝʨʠ ʚ ʣʦʛʽʩʪʠʯʥʽʡ ʛʘʣʫʟʽ [1]. ʃʠʰʝ ʢʦʣʠ ʮʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʦʥʠ ʙʫʜʫʪʴ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ 

ʩʠʩʪʝʤʫ, ʚʦʥʠ ʟʜʘʪʥʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʣʦʛʽʩʪʠʢʠ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʙʽʟʥʝʩʫ, ʪʨʘʥʩʧʦʨʪʥʘ ʣʦʛʽʩʪʠʢʘ ʽʩʥʫʻ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʻʯʘʩʥʫ, ʚʽʜʧʦʚʽʜʥʫ ʪʘ ʚʠʛʽʜʥʫ 

ʜʦʩʪʘʚʢʫ ʟʘʧʘʩʽʚ ʫ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ ʟ ʥʘʡʤʝʥʰʠʤʠ ʟʘʛʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. 

ɺʥʫʪʨʽʰʥʷ ʚʘʨʪʽʩʪʴ ʟʘʧʘʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʩʮʽ ʪʘ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʯʘʩ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʧʝʨʝʜʘʯʫ ʪʦʚʘʨʽʚ ʚʽʜ ʦʜʥʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦ ʽʥʰʦʾ ʘʙʦ ʜʦʜʘʚʘʥʥʷ ʚʘʨʪʦʩʪʽ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʢʦʤʧʘʥʽʷ ʥʝ ʚ ʟʤʦʟʽ ʧʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʱʦʜʦ ʤʽʩʮʷ ʪʘ ʯʘʩʫ, ʚʦʥʘ ʥʝ ʟʤʦʞʝ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʧʨʦʜʫʢʪʠ ʜʣʷ ʧʨʦʜʘʞʫ. 

ʆʩʥʦʚʥʘ ʫʤʦʚʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ, ʮʝ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʚʠʛʦʜʠ, ʫʩʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ. ʋʩʧʽʭʠ ʚ ʢʦʞʥʽʡ ʽʟ ʮʠʭ ʩʬʝʨ ʤʘʶʪʴ 

ʩʝʥʩ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʮʽʣʦʤʫ. ɼʽʡʩʥʦ, ʨʝʘʣʽʟʘʮʽʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʙʫʜ-ɹʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʛʨʘʮʽʾ 

ʣʦʛʽʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ.  

ɯʥʪʝʛʨʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʬʝʨʘ ʟʥʘʥʴ, ʷʢʘ ʧʦʣʝʛʰʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 

ʢʦʤʧʘʥʽʻʶ ʪʘ ʾʾ ʢʣʽʻʥʪʘʤʠ ʪʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ. ɯʥʬʦʨʤʘʮʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʢʣʽʻʥʪʘʤ (ʽ ʚʽʜ ʥʠʭ) ʫ ʬʦʨʤʽ 

ʜʘʥʠʭ ʧʨʦ ʧʨʦʜʘʞʽ, ʧʨʦʛʥʦʟʽʚ ʽ ʟʘʤʦʚʣʝʥʴ. ʇʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʻ 

ʥʘʜʭʦʜʞʝʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʧʘʩʠ ʧʦʩʪʫʧʦʚʦ ʥʘʙʠʨʘʶʪʴ ʮʽʥʥʽʩʪʴ ʽ ʚ ʢʽʥʮʽ ʧʦʪʦʢʫ 

ʧʝʨʝʜʘʶʪʴʩʷ ʩʧʦʞʠʚʘʯʘʤ. ʆʪʞʝ, ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʻʜʠʥʦʛʦ ʧʨʦʮʝʩʫ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʜʚʘ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʠ: ʧʦʪʦʢʠ ʟʘʧʘʩʽʚ ʪʘ ʧʦʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ [2,3]. 

ʋ ʩʚʽʪʣʽ ʧʨʠʩʢʦʨʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʻʚʨʦʧʝʡʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʽʩʥʫʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʭ ʤʝʨʝʞ ʽ 

ʨʦʟʚʠʪʢʫ ʝʬʝʢʪʠʚʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʨʦʟʰʠʨʝʥʥʶ 

ʟʦʚʥʽʰʥʴʦʪʦʨʛʦʚʝʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ ʽ ʩʧʨʠʷʪʠʤʝ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʽ ʢʨʘʾʥʠ 

ʚ ʮʽʣʦʤʫ. 

ʋ ʩʚʽʪʣʽ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʮʠʭ ʧʦʩʣʫʛ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢ ʚʥʫʪʨʽʰʥʴʦʛʦ, ʪʘʢ ʽ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʩʧʦʣʫʯʝʥʥʷ. ɼʽʾ,  ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʪʘ ʧʨʘʚʠʣ 

ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʚʝʟʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʚʠʛʽʜʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʜʝʨʞʘʚʽ. ʉʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʧʨʦʮʝʜʫʨ ʽ ʧʨʘʚʠʣ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʟʨʦʩʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ 

ʪʦʨʛʽʚʣʽ ʪʘ ʪʨʘʥʟʠʪʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʽ ʟʚʠʯʘʡʥʦ ʧʨʠʩʢʦʨʶʻ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʝʢʪʦʨʽ 

ʢʨʘʾʥʠ.  

ʋʢʨʘʾʥʽ ʙʫʣʦ ʙ ʚʠʛʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʰʣʷʭʠ ʘʢʪʠʚʽʟʘʮʽʾ ʫʯʘʩʪʽ ʚ ʻʚʨʦʣʦʛʽʩʪʠʮʽ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʘʥʟʠʪʫ ʯʝʨʝʟ ʢʨʘʾʥʫ. ʎʝ ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʧʽʜʚʠʱʝʥʥʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʾʾ ʪʨʘʥʟʠʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʻ ʟʥʘʯʥʠʤ ʘʢʪʠʚʦʤ. ɼʣʷ ʮʴʦʛʦ 

ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʙ ʨʦʟʛʣʷʥʫʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʚ ʢʨʘʾʥʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʦʨʛʘʥʽʟʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦʾ ʚʠʤʦʛʘʤ ʩʠʩʪʝʤʠ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ, ʟʘʣʫʯʝʥʥʷ ʷʢ ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽ (ʤʽʞʥʘʨʦʜʥʽ) ʜʞʝʨʝʣʘ 

ʬʽʥʘʥʩʫʚʘʥʥʷ. 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʙ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʋʢʨʘʾʥʠ ʚ 

ʩʠʩʪʝʤʽ ʤʽʞʥʘʨʦʜʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ. 

ɯʥʪʝʛʨʦʚʘʥʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʢʨʘʾʥʠ, ʨʦʟʨʦʙʣʝʥʘ ʷʢ ʧʽʜʩʠʩʪʝʤʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ʪʘ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ, ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʚʦʶʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ 

ʧʦʟʠʮʽʡ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ. 

ʋ ʩʚʽʪʣʽ ʧʦʪʦʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʦʙʩʪʘʚʠʥ ʢʨʘʾʥʠ ʪʘ ʫʥʽʢʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʋʢʨʘʾʥʠ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʫ ʣʦʛʽʩʪʠʢʫ ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʥʷ ʪʨʘʥʟʠʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʢʨʘʾʥʠ ʪʘ ʩʧʨʠʷʥʥʷ ʫʯʘʩʪʽ ʋʢʨʘʾʥʠ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʣʦʛʽʩʪʠʯʥʠʭ ʽʥʽʮʽʘʪʠʚʘʭ. ʆʜʥʘʢ ʩʪʘʻ ʚʩʝ 

ʙʽʣʴʰ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʋʢʨʘʾʥʘ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʫ ʟʙʝʨʝʞʝʥʥʽ ʩʚʦʻʾ ʧʦʟʠʮʽʾ ʷʢ ʪʨʘʥʟʠʪʥʦʾ ʢʨʘʾʥʠ 

ʪʘ ʩʪʠʢʘʻʪʴʩʷ ʟ ʪʨʫʜʥʦʱʘʤʠ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʣʠʰʘʪʠʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ.  

ʋʢʨʘʾʥʘ ʪʘ ɭʉ ʜʦʤʦʚʠʣʠʩʷ ʧʨʦ ʥʦʚʠʡ ʬʦʨʤʘʪ ʚʽʜʥʦʩʠʥ. ʎʷ ʫʛʦʜʘ ʚʠʟʥʘʯʘʻ, ʷʢ ʋʢʨʘʾʥʘ ʪʘ ɭʉ 

ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʨʘʟʦʤ ʥʘʜ ʩʦʮʽʘʣʴʥʠʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʝʬʦʨʤʘʤʠ. ʊʨʘʥʩʧʦʨʪ ʻ ʚʘʞʣʠʚʦʶ ʩʬʝʨʦʶ 

ʩʧʽʚʧʨʘʮʽ ʤʽʞ ɭʉ ʪʘ ʋʢʨʘʾʥʦʶ. ɻʦʣʦʚʥʘ ʤʝʪʘ ï ʧʦʢʨʘʱʠʪʠ ʪʨʘʥʩʧʦʨʪʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ ʪʘ ʧʨʠʚʝʩʪʠ 

ʡʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ɭʉ [4]. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʽʥʪʝʛʨʦʚʘʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʻ  ʢʘʨʜʠʥʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʪʘ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʭ 

ʧʦʩʣʫʛʘʭ. ɺʽʜʥʦʚʠʚʰʠ ʪʨʘʥʟʠʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʪʘ ʟʘʣʫʯʠʚʰʠʩʴ ʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʝʢʪʽʚ ɭʉ, 

ʢʨʘʾʥʘ ʛʦʪʦʚʘ ʦʪʨʠʤʘʪʠ ʩʝʨʡʦʟʥʠʡ ʧʦʰʪʦʚʭ. ʅʘʣʘʛʦʜʞʝʥʥʷ ʤʽʮʥʠʭ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʟ ɭʉ, ʟʦʢʨʝʤʘ 

ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʝʢʪʦʨʽ, ʥʝ ʪʽʣʴʢʠ ʧʦʛʣʠʙʠʪʴ ʻʚʨʦʧʝʡʩʴʢʫ ʽʥʪʝʛʨʘʮʽʶ, ʘʣʝ ʡ ʧʨʠʥʝʩʝ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʡ ʧʦʰʪʦʚʭ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ.  
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ɻʨʠʮʫʢ ɯ.ɺ.
 1
, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʉʊʉʂ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 

ɺʝʨʙʦʚʩʴʢʠʡ ɺ.ʉ.
 2
, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʢ.ʪ.ʥ., 

ʂʘʣʴʯʝʥʢʦ ɺ.ɺ.
 3
, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʉʊʉʂ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 

ʍʫʜʷʢʦʚ ɯ.ɺ.
 1
, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʉʊʉʂ, ʢ.ʪ.ʥ., 

ʇʦʛʦʨʣʝʮʴʢʠʡ ɼ.ʉ.
 1
, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʉʊʉʂ, ʢ.ʪ.ʥ., 

ʏʝʨʥʝʥʢʦ ɺ.ɺ.
 1
, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʉʊʉʂ 
1
ʍʝʨʩʦʥʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʦʨʩʴʢʘ ʘʢʘʜʝʤʽʷ 

2
ɯʥʩʪʠʪʫʪ ʛʘʟʫ ʅɸʅ ʋʢʨʘʾʥʠ 

3
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʏʆɻʆ ʇʈʆʎɽʉʋ ʇɽʈɽɼʇʋʉʂʆɺʆɰ ʊɽʇʃʆɺʆɰ 

ʇɯɼɻʆʊʆɺʂʀ ʇɽʈɽʉʋɺʅʆɰ ɽʃɽʂʊʈʆʉʊɸʅʎɯɰ ʂʈʀʊʀʏʅʆɻʆ ʆɹ'ɭʂʊʋ 

ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ ɿɸ ɼʆʇʆʄʆɻʆʖ ʂʆʅʊɸʂʊʅʆɻʆ 

ʊɽʇʃʆɺʆɻʆ ɸʂʋʄʋʃʗʊʆʈɸ  
 

ɸʥʦʪʘʮʽʷ. ʇʦʢʘʟʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ 

ʜʣʷ ʤʦʞʣʠʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʨʠʪʠʯʥʦʤʫ ʦʙ'ʻʢʪ ̔ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʝʩʫʚʥʦʾ ʝʣʝʥʪʨʦʩʪʘʥʮʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʥʪʘʢʪʥʠʡ ʪʝʧʣʦʚʠʡ ʘʢʫʤʫʣʷʪʦʨ, ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ, ʪʝʧʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ, 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ, ʨʝʞʠʤ, ʢʨʠʪʠʯʥʠʡ ʦʙ'ʻʢʪ, ʪʨʘʥʩʧʦʨʪ 

ɺ ʍɼʄɸ, ɯɻ ʅɸʅʋ ʩʧʽʣʴʥʦ ʟ ʅʘʮʽʦʥʘʣʴʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʧʨʦʚʦʜʷʪʴʩʷ 

ʨʦʙʦʪʠ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ, ʟʘʩʦʙʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʝʨʝʜʧʫʩʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ (ɼɺɿ) ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʝʨʝʩʫʚʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ʢʨʠʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʽ, ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʛʘʟʦʜʠʟʝʣʴʥʠʭ ʽ 

ʛʘʟʦʧʦʨʰʥʝʚʠʭ ʜʚʠʛʫʥʽʚ, ʘ ʪʘʢʦʞ ɼɺɿ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʛʘʟʦʜʠʟʝʣʴʥʦʤʫ ʝʣʝʢʪʨʦʘʛʨʝʛʘʪʽ ɸɻɼ-100ʉ-ʊ400-1ʈ ʽ ʛʘʟʦʧʦʨʰʥʝʚʦʤʫ ʜʚʠʛʫʥʽ 6ʏ 12/14 

(ʂ-159 ʄ2), ʱʦ ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʡ ʛʝʥʝʨʘʪʦʨʦʤ ʩʠʥʭʨʦʥʥʠʤ LSA 44.2 VS3 ʫ ʩʢʣʘʜʽ ʧʝʨʝʩʫʚʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʫ ʙʝʟʢʘʧʦʪʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ɼɺɿ ʜʦ ʨʦʙʦʪʠ ʚʽʜ ʨʦʟʧʦʚʩʶʜʞʝʥʦʾ 

ʧʨʘʢʪʠʢʠ ʨʦʙʦʪʠ ʡʦʛʦ ʧʨʦʪʷʛʦʤ ʤʽʞʟʤʽʥʥʦʾ ʩʪʦʷʥʢʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʘʛʨʽʚʘʯʽʚ. ʆʜʥʘʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʽʪʨʦʚʦʛʦ 

ʨʝʞʠʤʫ, ʽ ʪʦʤʫ ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʚ ʦʜʥʦʤʫ ʟʘʩʦʙʽ ʚʩʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʝʨʝʜʧʫʩʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʩʘʤʝ 

ʟʙʝʨʽʛʘʥʥʷ, ʨʦʙʦʪʫ ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʪʠʣʽʟʘʮʽʶ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ɼɺɿ. ʋ ʟʚ'ʷʟʢʫ ʽʟ 

ʮʠʤ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʧʫʩʢ ɼɺɿ ʧʽʩʣʷ ʤʽʞʟʤʽʥʥʦʾ 

ʩʪʦʷʥʢʠ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʪʝʧʣʦʚʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʬʘʟʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʘ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʨʽʰʝʥʥʷʤ [1-5]. 

ɼʣʷ ɼɺɿ ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ ʝʣʝʢʪʨʦʘʛʨʝʛʘʪʘ ɸɻɼ-100ʉ-ʊ400-1ʈ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʥʽʤʘʣʴʥʘ ʤʝʞʘ ʟʘʧʘʣʴʥʦʾ ʜʦʟʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʱʦ ʥʝ ʧʦʨʫʰʫʻ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʧʦʪʫʞʥʦʩʪʽ ʧʦ ʮʠʣʽʥʜʨʘʭ ï 12%, ʱʦ ʟʘ ʧʠʪʦʤʦʶ ʚʠʪʨʘʪʦʶ ʧʦʢʘʟʥʠʢʠ 

ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʨʘʱʝ ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ~20%. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʘʟʦʜʠʟʝʣʷ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ, 

ʙʣʠʟʴʢʦʤʫ ʜʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʡ ʥʝʜʦʩʪʘʪʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʡʦʛʦ ʥʘ ʯʘʩʪʢʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ʄʽʥʽʤʽʟʘʮʽʷ ʟʘʧʘʣʴʥʦʾ ʜʦʟʠ ʜʦʟʚʦʣʠʣʘ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʫ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʛʘʟʦʜʠʟʝʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘ 20-33% ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ (ʫ.ʧ.) ʧʨʠ ʯʘʩʪʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ 

ʽ ʥʘ 15-17% ʫ.ʧ. ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʜʚʠʛʫʥʘ. ɸʣʝ ʚʩʽ ʜʦʩʷʛʥʫʪʽ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʩʣʽʜʥʦʛʦ ɼɺɿ ʚʠʤʘʛʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʡʦʛʦ ʧʝʨʝʜʧʫʩʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ, ʷʢ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢ ʜʣʷ ʦʭʦʣʦʜʞʫʶʯʦʾ 

ʨʽʜʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʦʢʨʝʤʦ ʽ ʩʧʽʣʴʥʦ ʫ ʨʝʞʠʤʽ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ [6, 7]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʨʠʚʜ̔ʥʦʛʦ ʜʚʠʛʫʥʘ ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʘʛʨʝʛʘʪʘ ɸɻɼ-100ʉ-ʊ400-1ʈ ʚ ʯʘʩʪʠʥʽ ʤʘʩʣʘ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʯʝʨʝʟ ʤʘʩʣʷʥʠʡ ʧʽʜʜʦʥ ʽ 

ʩʪʽʥʢʠ ɼɺɿ ʛʫʙʠʪʴʩʷ ʜʦ 25-30 % ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʽʤ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ [1-5]. ɸʥʘʣʦʛʽʯʥʽ 

ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʽ ʜʣʷ ʛʘʟʦʧʦʨʰʥʝʚʦʛʦ ʜʚʠʛʫʥʘ 6ʏ 12/14. ʊʦʤʫ, ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʝʧʣʦʚʦʛʦ 

ʘʢʫʤʫʣʷʪʦʨʘ ʫ ʚʠʛʣʷʜʽ ʢʦʥʪʘʢʪʥʦʛʦ ʯʦʭʣʘ, ʷʢʠʡ ʢʨʽʧʠʪʴʩʷ ʟʦʚʥʽ ɼɺɿ ʽ ʜʦʟʚʦʣʷʻ ʫʪʠʣʽʟʫʚʘʪʠ ʪʝʧʣʦʚʫ 

ʝʥʝʨʛʽʶ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʢʦʨʧʫʩʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʡʦʛʦ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɼɺɿ [1-7].  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

60 

ɿʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʟʘ ʝʪʘʧʘʤʠ ʨʦʙʦʪʠ, ʟʘʢʣʘʜʝʥʠʡ ʫ ʚʩʽʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ ʪʝʧʣʦʚʠʭ 

ʘʢʫʤʫʣʷʪʦʨʘʭ, ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʚʠʜʽʣʝʥʦʾ ʘʙʦ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʧʘʩʝʥʦʾ ʜʦ ʨʽʟʥʠʭ ʯʘʩʪʠʥ 

ɼɺɿ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʽ ʙʝʟʘʚʘʨʽʡʥʦʛʦ ʟʘʧʫʩʢʫ ʧʽʩʣʷ ʤʽʞʟʤʽʥʥʦʾ ʟʫʧʠʥʢʠ ɼɺɿ. ʇʝʨʰʠʡ ʝʪʘʧ 

ʨʦʙʦʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʥʘʢʦʧʠʯʝʥʥʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʏʘʩ ʟʘʨʷʜʢʠ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʩʢʣʘʜʘʻ ~3,5 - 4 ʛʦʜʠʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʫ ʟʘʨʷʜʢʫ ʡʦʛʦ ʧʨʦʪʷʛʦʤ 8 - ʛʦʜʠʥʥʦʾ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. ɼʨʫʛʠʡ ʝʪʘʧ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ɼɺɿ ʟʘ ʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʽʾ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʝʪʘʧʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ɼɺɿ ʽ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ. ʊʨʝʪʽʡ ʝʪʘʧ ʧʦʣʷʛʘʻ ʚ ʥʘʛʨʽʚʘʥʥʽ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʽ 

ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ɼɺɿ ʟʘ ʨʘʭʫʥʦʢ ʩʭʦʚʘʥʦʾ ʪʝʧʣʦʪʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʽ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʛʨʽʚʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟ 0 

ʦʩ ʜʦ 10 
ʦ
ʉ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ~10 - 15 

ʦ
ʉ ʧʨʦʪʷʛʦʤ 8-ʛʦʜʠʥʥʦʾ 

ʤʽʞʟʤʽʥʥʦʾ ʩʪʦʷʥʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʽʜʪʨʠʤʘʥʥʷ ʧʫʩʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɼɺɿ. 

ɺ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʷʢʦʩʪʽ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʘʢʫʤʫʣʷʪʦʨʘ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʩʫʤʽʰ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʉ18-ʉ35 [1-5], 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1.  

ʊʘʙʣʠʮʷ 1 - ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʂʊɸ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʛʘʟʦʚʦʛʦ ʜʚʠʛʫʥʘ 6ʏ 12/14 (ʂ-159 ʄ2) [1-5] 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʊʝʧʣʦʘʢʫʤʫʣʶʶʯʠʡ ʤʘʪʝʨʽʘʣ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: 
ʧʘʨʘʬʽʥ - ʩʫʤʽʰ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ʉ18-ʉ35  

ʉʪʘʥ  ʪʚʝʨʜʠʡ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ, Üʉ (ʂ) 45-52 (318- 325) 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ, Üʉ (ʂ) 350 (623) 

ʉʢʨʠʪʘ ʪʝʧʣʦʪʘ ʧʣʘʚʣʝʥʥʷ, ʢʘʣ 35 

ʇʠʪʦʤʘ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ, ʢɼʞ/ʢʛ 190 

ʊʝʧʣʦʽʟʦʣʶʶʯʠʡ ʤʘʪʝʨʽʘʣ  

ʇʦʜʚʽʡʥʠʡ ʩʧʽʥʝʥʠʡ ʧʦʣʽʝʪʠʣʝʥ, ʧʦʢʨʠʪʠʡ ʟ 

ʦʙʦʭ ʩʪʦʨʽʥ ʜʚʦʤʘ ʰʘʨʘʤʠ ʘʣʶʤʽʥʽʻʚʦʾ 

ʬʦʣʴʛʠ 

 

 
ʈʠʩʫʥʦʢ 1 - ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʂʊɸ ʫ ʨʝʞʠʤʽ ʟʙʝʨʽʛʘʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ʪʝʧʣʦʪʠ ʚʽʜ ʧʨʠʚʽʜʥʦʛʦ 

ʜʚʠʛʫʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ +20 Áʉ 

 

ɺʠʭʦʜʷʯʠ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʤʦʚ ʜʦʩʣʽʜʥʦʾ ʤʦʪʦʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʘ ʩʘʤʝ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʣʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʩʘʤʝ ʢʦʥʪʘʢʪʥʠʭ ʪʝʧʣʦʚʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ (ʂʊɸ) 

ʧʨʦʚʦʜʠʣʠ ʪʽʣʴʢʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +20 Áʉ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʂʊɸ ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʾ 

ʧʽʜʛʦʪʦʚʢʠ (ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ) ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʜʚʠʛʫʥʽʚ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʯʘʩʪʠʥʽ 

ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʽ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʜʦʟʚʦʣʷʻ ʥʘ ʧʨʦʪʷʟʽ 962 ʭʚ. ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʤʝʞʘʭ 

+50Ñ5 Áʉ (ʨʠʩ. 1). ʇʦʜʘʣʴʰʝ ʟʘʨʷʜʞʘʥʥʷ ʂʊɸ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦ +85Ñ5 Áʉ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟʘʧʘʩʫ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʅʘʢʦʧʠʯʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʅʘʛʨʽʚ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʂʊɸ ʚ ʧʨʦʮʝʩʽ 

ʬʽʟʠʯʥʦʛʦ ʥʘʛʨʽʚʫ  

ʆʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʂʊɸ ʚ ʧʨʦʮʝʩʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚ ʢʚʘʟʽʽʟʦʪʝʨʤʽʯʥʦʤʫ 

ʨʝʞʠʤʽ 

ʆʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʂʊɸ ʚ ʧʨʦʮʝʩʽ ʬʽʟʠʯʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ  
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ʤʝʞʘʭ 200Ñ10 ʭʚ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʧʫʩʢ ʽ ʧʨʦʛʨʽʚ ʧʨʠʚʽʜʥʦʛʦ ʜʚʠʛʫʥʘ ʧʝʨʝʩʫʚʥʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʜʦ +85Ñ5 Áʉ. ʏʘʩ ʧʨʦʛʨʽʚʫ ʄʆ ʚ ɼɻɼ ʜʦ +85Ñ5 Áʉ ʘʥʘʣʦʛʽʯʥʠʡ ʯʘʩʫ ʧʨʦʛʨʽʚʫ ʜʚʠʛʫʥʘ ʚ 

ʢʦʤʧʣʝʢʪʘʮʽʾ ʰʪʘʪʥʦʾ ʩʠʩʪʝʤʠ. ʉʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ tʊɸʄ  ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʨʦʮʝʩʽ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʨʦʟʨʷʜʢʠ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ tʊɸʄ ʩʢʣʘʜʘʻ ů = 5 Áʉ. ʊʘʢʝ ʟʥʘʯʝʥʥʷ ʧʦʚʥʽʩʪʶ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʘʥʘʣʦʛʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʘʥʠʭ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜʪʚʝʨʜʞʫʻ 

ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ ʧʝʨʝʩʫʚʥʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʢʨʠʪʠʯʥʦʛʦ ʦʙ'ʻʢʪʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʮʽʣʦʤʫ [3-5]. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʦ ʪʝ, ʱʦ ʜʚʠʛʫʥ ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ ʝʣʝʢʪʨʦʘʛʨʝʛʘʪʘ ɸɻɼ-100ʉ-ʊ400-

1ʈ ʽ ʛʘʟʦʚʠʡ ʜʚʠʛʫʥ 6ʏ 12/14 ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʂʊɸ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦ ʽ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ ʟʘ ʚʠʩʦʪʦʶ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʧʨʦʛʨʽʚʘʪʠ ʜʦʩʣʽʜʥʠʡ ʜʚʠʛʫʥ, 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʝʨʝʜʧʫʩʢʦʚʫ ʪʝʧʣʦʚʫ ʧʽʜʛʦʪʦʚʢʫ ʙʝʟ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʽ ʭ.ʭ., ʰʚʠʜʢʠʡ 

ʧʽʩʣʷʧʫʩʢʦʚʠʡ ʧʨʦʛʨʽʚ ʜʦ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʫ 

ʤʽʞʟʤʽʥʥʠʡ ʧʝʨʽʦʜ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʦ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʘʢʫʤʫʣʷʪʦʨʘ ʜʣʷ ʧʨʠʚʽʜʥʦʛʦ ʜʚʠʛʫʥʘ ʧʝʨʝʩʫʚʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʢʨʠʪʠʯʥʦʛʦ ʦʙ'ʻʢʪʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʽ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ ʟʘ ʚʠʩʦʪʦʶ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʧʨʦʛʨʽʚʘʪʠ 

ʜʦʩʣʽʜʥʠʡ ʜʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʝʨʝʜʧʫʩʢʦʚʫ ʪʝʧʣʦʚʫ ʧʽʜʛʦʪʦʚʢʫ ʙʝʟ ʨʦʙʦʪʠ 

ʡʦʛʦ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʰʚʠʜʢʠʡ ʧʽʩʣʷʧʫʩʢʦʚʠʡ ʧʨʦʛʨʽʚ ʜʦ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʨʠʚʘʣʝ 

ʟʙʝʨʽʛʘʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʫ ʤʽʞʟʤʽʥʥʠʡ ʧʝʨʽʦʜ. 
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ʟʘʷʚʢʘ: ʘ2012 11919, ʦʧʫʙʣ.10.09.2014, ɹʶʣ. ˉ17.-17ʩ.:ʽʣ. 
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ʋɼʂ 621.891 

 

ɻʫʧʢʘ ɸ.ɹ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽ, ʢ.ʪ.ʥ., ʜʦʮ. 

ʃʷʰʫʢ ʆ.ʃ., ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ, ʜ.ʪ.ʥ., ʧʨʦʬ. 

ʆʩʪʘʧʯʫʢ ʉ.ɯ., ʘʩʧʽʨʘʥʪ 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ 

ʇʈʀʅʎʀʇʀ ʊɸ ʄɽʊʆɼʀ ʂʆʅʊʈʆʃʖ ʊɽʈʊʗ ʊɸ ɿʅʆʐɽʅʅʗ ɼɽʊɸʃɽʁ 

ʊʈʀɹʆʉʇʈʗɾɽʅʅʗ 
ɸʥʦʪʘʮʽʷ: ʋ ʧʦʜʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʠ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʪʨʠʙʦʣʦʛʽʾ ʟ ʘʢʮʝʥʪʦʤ 

ʥʘ ʬʝʥʦʤʝʥ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ (ʉʆ) ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ ʫ ʨʝʞʠʤʽ ʛʨʘʥʠʯʥʦʛʦ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ, ʚʽʜʦʤʦʤʫ ʷʢ 

ʩʪʨʫʢʪʫʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʘ ʧʨʠʩʪʦʩʦʚʫʚʘʥʽʩʪʴ (ʉɽʇ). ɺʠʩʚʽʪʣʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʜʠʩʠʧʘʪʠʚʥʠʭ ʚʪʦʨʠʥʥʠʭ 

ʩʪʨʫʢʪʫʨ (ɼɺʉ), ʷʢʽ ʟʥʠʞʫʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʤʽʮʥʽʩʪʴ ʧʦʚʝʨʭʦʥʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʥʪʘʢʪʥʦʛʦ ʝʣʝʢʪʨʦʦʧʦʨʫ (ʂɽʆ), 

ʪʨʠʙʦʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʩʪʨʫʢʪʫʨʦʶ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʘʤʠ 

ʚʠʟʥʘʯʘʪʠ ʜʽʘʧʘʟʦʥ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ. ʇʽʜʢʨʝʩʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʂɽʆ ʻ 

ʚʠʩʦʢʦʯʫʪʣʠʚʠʤ, ʪʦʯʥʠʤ ʽ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʷʢ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ, ʪʘʢ ʽ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʰʠʨʝʥʥʷ ʻʜʠʥʦʛʦ ʙʘʥʢʫ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ, ʩʪʨʫʢʪʫʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʘ ʧʨʠʩʪʦʩʦʚʫʚʘʥʽʩʪʴ, ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ, 

ʪʨʠʙʦʤʝʪʨ, ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʧʨʦ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʧʨʦ 

ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʟʦʥʽ ʬʨʠʢʮʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʥʦʚʽ ʤʘʪʝʨʽʘʣʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʙ ʟʘʜʦʚʦʣʴʥʷʣʠ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʫ ʚʠʤʦʛ ʜʦ ʚʫʟʣʽʚ ʪʝʨʪʷ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ. ʉʝʨʝʜ ʦʩʥʦʚ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ 

ʪʨʠʙʦʣʦʛʽʾ - ʬʝʥʦʤʝʥ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ (ʉʆ) ʪʨʠʙʦʩʧʨʷʞʝʥʴ. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʪʨʠʙʦʪʝʭʥʽʢʠ (ʧʽʜʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʪʨʠʙʦʩʧʨʷʞʝʥʴ ʪʘ ʤʝʪʦʜʽʚ ʾʭ 

ʟʤʽʮʥʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʙʘʚʦʢ ʚ ʤʘʩʪʠʣʦ) ʥʝʦʙʭʽʜʥʝ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ 

ʉɽʇ ʽ ʢʨʠʪʠʯʥʠʭ ʪʦʯʦʢ ʧʝʨʝʭʦʜʫ ʜʦ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʤʘʣʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʝʣʠʯʠʥʠ ʟʥʦʩʫ ɯ 

(ʚ ʜʽʘʧʘʟʦʥʽ ʉɽʇ) ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʣʦʝʬʝʢʪʠʚʥʝ. ʂʨʽʤ ʮʴʦʛʦ, 

ʬʽʢʩʘʮʽʷ ʚʝʣʠʯʠʥʠ ɯ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʨʦʟʢʨʠʚʘʻ ʢʽʥʝʪʠʢʠ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʡʦʛʦ ʟʫʤʦʚʠʣʠ.  

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʢʽʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʽʚ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ ʷʚʣʷʻʪʴʩʷ 

ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ (ʂɽʆ) ʪʨʠʙʦʩʧʨʷʞʝʥʥʷ. ʂʦʥʪʨʦʣʶʶʯʠ ʦʩʥʦʚʥʽ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

(ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ɯ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ Õ, ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʟʦʥʽ ʪʝʨʪʷ ʊ), ʧʘʨʘʤʝʪʨ ʂɽʆ ʚʨʘʭʦʚʫʻ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʽʯʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ, ʩʪʨʫʢʪʫʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʷʚʠʱ ʚ ʟʦʥʽ 

ʬʨʠʢʮʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʽʥʬʦʨʤʫʻ ʧʨʦ ʢʽʥʝʪʠʢʫ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ɯ, Õ, ʊ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʌʽʟʠʯʥʦʶ ʦʩʥʦʚʦʶ ʢʦʨʝʣʷʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʥʪʘʢʪʥʦʛʦ ʝʣʝʢʪʨʦʦʧʦʨʫ (ʂɽʆ) ʪʘ ɯ ï 

ʚʝʣʠʯʠʥʠ ʟʥʦʩʫ, Õ - ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ, ʊ ï ʪʝʤʧʝʨʘʪʫʨʠ, ʷʚʣʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʥʘ ʧʦʚʝʨʭʥʷʭ ʪʝʨʪʷ ʚ 

ʜ̔ ʘʧʘʟʦʥʽ ʉɽʇ ʦʧʪʠʤʘʣʴʥʠʭ ʧʦ ʩʢʣʘʜʫ, ʙʫʜʦʚʽ, ʜʠʩʠʧʘʪʠʚʥʠʭ ʚʪʦʨʠʥʥʠʭ ʩʪʨʫʢʪʫʨ (ɼɺʉ) ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ ʽ ʚʠʩʦʢʠʤʠ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 

ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ, 

ʘ ʡ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʤʝʪʦʜʫ ʟʚʽʣʴʥʷʻ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʦʨʩʦʚʘʥʠʭ ʨʝʞʠʤʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʜʽʡʩʥʫ ʧʨʠʨʦʜʫ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʚʟʘʻʤʦʜʽʡ.  

 
ʈʠʩʫʥʦʢ 1. - ʉʭʝʤʘ ʚʫʟʣʘ ʪʝʨʪʷ ʪʘ ʤʝʭʘʥʽʟʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʠʙʦʤʝʪʨʘ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʦʝʢʪʦʚʘʥʦ ʪʘ ʚʠʛʦʪʦʚʣʝʥʦ ʩʧʝʮʽʘʣʴʥʫ ʤʘʰʠʥʫ ʪʝʨʪʷ - ʪʨʠʙʦʤʝʪʨ (ʨʠʩ. 

1). ʉʭʝʤʘ ʢʦʥʪʘʢʪʫ ʜʠʩʢ-ʪʦʨʝʮʴ ʧʘʣʴʮʷ, ʧʨʠ ʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥʘʭ: ʰʚʠʜʢʽʩʪʴ 
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çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

63 

ʢʦʚʟʘʥʥʷ V=0,12-11ʤ/ʩ, ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʈ = 0,3-35 ʄʇʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʧʣʘʚʥʦʾ ʟʤʽʥʠ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʚʫʟʣʘ ʪʝʨʪʷ ʪʘ ʤʝʭʘʥʽʟʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ ʧʨʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʘʭ ʽ ʨʝʚʝʨʩʠʚʥʦʤʫ ʭʘʨʘʢʪʝʨʽ ʚʟʘʻʤʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʉʠʩʪʝʤʘ ʟʤʘʱʫʚʘʥʥʷ - ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʜʘʯʽ ʷʢ ʨʽʜʢʠʭ, ʪʘʢ ʽ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩʪʠʣ. 

ʗʢ ʚʽʜʦʤʦ ʽʩʥʫʻ ʜʽʘʧʘʟʦʥ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʈ,V), ʚ ʷʢʦʤʫ ʟʥʘʯʝʥʥʷ ɯ, Õ, ʊ ʤʽʥʽʤʘʣʴʥʽ ʽ 

ʩʪʘʙʽʣʴʥʽ, ʘ ʚʝʣʠʯʠʥʘ ʂɽʆ - ʤʘʢʩʠʤʘʣʴʥʘ ʽ ʩʪʘʙʽʣʴʥʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʧʨʦʮʝʩʽʚ 

ʫʪʚʦʨʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ɼɺʉ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʧʘʨʘʤʝʪʨʠ ɯ, Õ, ʊ, ʂɽʆ ʷʚʣʷʶʪʴʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʧʨʦʮʝʩʫ (ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ), ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʦʙôʻʢʪʫ 

(ɼɺʉ). ɺʠʷʚʣʝʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ɯ, Õ, ʊ, ʂɽʆ ʪʘ ʪʠʧʦʤ ɼɺʉ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ 

ʨʦʟʨʦʙʠʪʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʠʪʠ ʝʢʩʧʨʝʩ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʽ ʨʽʚʥʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ (ʨʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2 - ʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʪʘ ʨʽʚʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ 

 

ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʽʘʧʘʟʦʥ ʉɽʇ ʧʦ ʦʩʥʦʚʥʠʭ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ɯ, Õ, ʊ, 

ʧʨʠʨʽʚʥʶʶʪʴ ʜʦ ʜʽʘʧʘʟʦʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʽ ʩʪʘʙʽʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ KEO, ʘ ʨʽʚʝʥʴ ʜʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷʤ ʚʝʣʠʯʠʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʩʫ ʧʨʠ ʣʶʙʦʤʫ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʈx, Vʭ) (ʪʦʯʢʘ ɻ). 

ɺ ʜʽʘʧʘʟʦʥʽ ʉɽʇ ʚʣʘʩʪʠʚʦʩʪʽ ɼɺʉ, ʾʭ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ɼɺʉ ʜʦ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ, ʾʭʥʽʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʰʠʨʦʢʠʭ ʜʽʘʧʘʟʦʥʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʜʽʾ ʢʦʤʧʣʝʢʩʫ ʟʦʚʥʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʧʨʦ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʥʫʪʨʽʰʥʴʦʾ ʧʝʨʝʙʫʜʦʚʠ.  

ɺ ʜʽʘʧʘʟʦʥʽ ʉɽʇ ʢʨʠʪʝʨʽʾ ȹR, Rʚʠʭ, ȹt (ʨʠʩ. 3)ʩʪʘʙʽʣʴʥʽ ʽ ʤʽʥʽʤʘʣʴʥʽ (ʦʧʪʠʤʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɼɺʉ), ʚ 

ʜʽʘʧʘʟʦʥʘʭ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʘʙʦ ʦʙôʻʤʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʩʠʤʘʣʴʥʽ. ʇʽʩʣʷ 

ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʥʘʚʘʥʪʘʞʝʥʥʷ (ȹP, ȹV) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʜʽʥʥʷ ʚʠʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʂɽʆ (Rʚʠʭ) ʥʘ ʧʝʚʥʫ 

ʚʝʣʠʯʠʥʫ ȹR ʟ ʧʦʜʘʣʴʰʦʶ ʡʦʛʦ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʥʘ ʽʥʰʦʤʫ ʨʽʚʥʽ (Rʩʪ) ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ (ȹt).  

 

 
ʘ 

 
ʙ 

 
ʚ 

 

ʈʠʩʫʥʦʢ 3. - ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ȹR/Rʚʠʭ, ȹt ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ: ʘ - 

ʨʝʞʠʤ ʧʨʠʧʨʘʮʶʚʘʥʥʷ, ʙ - ʨʝʞʠʤ ʉɽʇ, ʚ - ʨʝʞʠʤ ʦʙôʻʤʥʦʾ ʜʝʩʪʨʫʢʮʽʾ. 
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ɯʩʥʫʚʘʥʥʷ ʜʽʘʧʘʟʦʥʫ ʉɽʇ ʟʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʦʧʪʠʤʘʣʴʥʠʭ ɼɺʉ ʟʘʚʜʷʢʠ ʜʠʥʘʤʽʯʥʽʡ ʨʽʚʥʦʚʘʟʽ 

ʧʨʦʮʝʩʽʚ ʾʭ ʫʪʚʦʨʝʥʥʷ (Vʫ) ʪʘ ʨʫʡʥʫʚʘʥʥʷ (Vʨ) (ʨʠʩ. 4). ɺ ʨʝʞʠʤʽ ʉɽʇ Vʫ = Vʨ (tʫ=tʨ), ʚ ʨʝʞʠʤʽ ʦʙ'ʻʤʥʦʾ 

ʜʝʩʪʨʫʢʮʽʾ Vʫ<Vʨ (tʫ>tʨ). 

 
ʈʠʩʫʥʦʢ 4 - ʎʠʢʣʦʛʨʘʤʠ ʟʤʽʥʠ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʝʥʥʷ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ɼɺʉ ʧʨʠ ʨʽʟʥʠʭ 

ʨʝʞʠʤʘʭ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ: ʘ - ʨʝʞʠʤ ʉɽʇ; ʙ - ʨʝʞʠʤ ʦʙôʻʤʥʦʾ ʜʝʩʪʨʫʢʮʽʾ; tʫ - ʯʘʩ ʫʪʚʦʨʝʥʥʷ ɺʉ; tʨ - ʯʘʩ 

ʨʫʡʥʫʚʘʥʥʷ ɺʉ; t - ʯʘʩ ʽʩʥʫʚʘʥʥʷ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ɺʉ. 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʩʦʢʦʯʫʪʣʠʚʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʽʚ ʪʝʨʪʷ ʪʘ ʟʥʦʰʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʝʣʝʢʪʨʦʦʧʦʨʫ. ɼʘʥʠʡ ʢʨʠʪʝʨʽʡ ʚʨʘʭʦʚʫʻ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʽʯʥʠʭ, 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʷʚʠʱ ʫ ʟʦʥʽ ʬʨʠʢʮʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʠʡ ʪʘ ʰʚʠʜʢʠʡ ʘʥʘʣʽʟ. 
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ʋɼʂ 911.3 : 656 

 

ɻʫʩʻʚʘ ʆ.ɺ., ʚʠʢʣʘʜʘʯ 
ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ  

çɸʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè 

 

ɺʀʂʃʀʂʀ ʊɸ ʄʆɾʃʀɺʆʉʊɯ ʎʀʌʈʆɺɯɿɸʎɯɰ ʊʈɸʅʉʇʆʈʊʋ ɺ ʋʂʈɸɰʅɯ: 

ʅʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ʅɸ ʉʃʋɾɹɯ ʉʋʉʇɯʃʔʉʊɺɸ 

 
"ʑʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʬʝʨʽ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʋʢʨʘʾʥʽ?" - 

ʥʝʣʝʛʢʦ. ʍʦʯʘ ʙʘʛʘʪʦ ʢʨʘʾʥ ʚʞʝ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʮʠʬʨʦʚʽ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʪʨʘʥʩʧʦʨʪʥʽ 
ʪʝʭʥʦʣʦʛʽʾ, ʫ ʩʚʽʪʽ ʚʩʝ ʱʝ ʽʩʥʫʻ ʟʥʘʯʥʘ ʥʝʨʽʚʥʽʩʪʴ ʫ ʜʦʩʪʫʧʽ ʜʦ ʮʠʭ ʨʽʰʝʥʴ. ʂʨʘʾʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, 
ʩʪʠʢʘʶʪʴʩʷ ʟ ʙʘʛʘʪʴʤʘ ʚʠʢʣʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʝʜʦʩʪʘʪʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʦʚʽʪʥʽʭ 
ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 
ʨʦʢʽʚ ʽʥʥʦʚʘʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʚʢʨʘʡ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ.  
ʅʦʚʽ ʪʝʥʜʝʥʮʽʾ ʚ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʫʪʪʻʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʨʠʚ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʪʘʣʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʦʧʪʠʤʽʟʘʮʽʶ ʨʫʭʫ ʪʘ ʟʘʭʠʩʪ ʛʨʦʤʘʜʷʥ. 
ʎʠʬʨʦʚʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʫ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʧʽʜʢʣʶʯʝʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ ʽʥʪʝʨʥʝʪʫ, ʘʣʝ ʡ ʟʘʛʘʣʴʥʦʾ 
ʽʥʪʝʛʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʚ ʻʜʠʥʽ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ. ʉʫʯʘʩʥʽ ʘʚʪʦʤʦʙʽʣʽ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ 
ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʨʦ ʜʦʨʦʞʥʽʡ ʨʫʭ, ʧʦʛʦʜʫ, ʘʚʘʨʽʾ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʫʭ, 
ʟʘʚʜʷʢʠ ʩʠʩʪʝʤʘʤ Vehicle-to-Everything. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʦʙʽʣʷʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʽʥʰʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʥʘʚʽʪʴ ʧʽʰʦʭʦʜʘʤʠ. 
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʫ ʪʨʘʥʩʧʦʨʪʽ, ʷʢʘ ʚʢʣʶʯʘʻ ʨʦʟʨʦʙʢʫ ʘʚʪʦʥʦʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡ. ɸʚʪʦʥʦʤʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ 
ʩʝʥʩʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʧʝʨʝʜʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʥʝʟʘʣʝʞʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɯʩʥʫʻ 
ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʙʘʟʦʚʠʭ ʩʠʩʪʝʤ ʜʦʧʦʤʦʛʠ ʚʦʜʽʻʚʽ ʽ ʟʘʢʽʥʯʫʶʯʠ ʧʦʚʥʽʩʪʶ 
ʘʚʪʦʥʦʤʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʨʦʙʦ-ʪʘʢʩʽ ʪʘ ʨʦʙʦ-ʰʘʪʣʠ. ʈʦʙʦ-ʪʘʢʩʽ ʪʘ ʨʦʙʦ-ʰʘʪʣʠ ʫ 
ʤʽʩʪʘʭ, ʪʘʢʠʭ ʷʢ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʪʘ ʊʦʢʽʦ, ʘʢʪʠʚʥʦ ʪʝʩʪʫʶʪʴʩʷ ʘʚʪʦʥʦʤʥʽ ʪʘʢʩʽ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʩʫʚʘʪʠʩʷ 
ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʚʦʜʽʷ. ʎʝ ʤʦʞʝ ʩʪʘʪʠ ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 
ʩʠʩʪʝʤ. ɸʚʪʦʥʦʤʥʽ ʚʘʥʪʘʞʥʽ ʧʝʨʝʚʝʟʝʥʥʷ. ɺʝʣʠʢʽ ʣʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʚʞʝ ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʟ 
ʙʝʟʧʽʣʦʪʥʠʤʠ ʚʘʥʪʘʞʽʚʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʜʘʣʝʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʥʽʞ 
ʪʨʘʜʠʮʽʡʥʽ ʚʘʥʪʘʞʽʚʢʠ ʟ ʚʦʜʽʷʤʠ. 
ɸʚʪʦʥʦʤʥʝ ʚʦʜʽʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʥʘ ʜʦʨʦʛʘʭ. ɿʘ ʜʘʥʠʤʠ McKinsey, ʘʚʪʦʥʦʤʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡ ʥʘ 90%, ʘʜʞʝ ʙʽʣʴʰʽʩʪʴ ʘʚʘʨʽʡ ʩʧʨʠʯʠʥʝʥʽ 
ʣʶʜʩʴʢʠʤʠ ʧʦʤʠʣʢʘʤʠ, ʷʢ ʥʝʫʚʘʞʥʽʩʪʴ ʯʠ ʚʪʦʤʘ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ 
ʧʝʨʝʚʝʟʝʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ.  
ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ ʻ ʝʢʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ. ʋ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ 

ʪʨʘʥʩʧʦʨʪʥʘ ʛʘʣʫʟʴ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʛʽʙʨʠʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ, ʱʦ ʩʪʘʣʠ ʤʦʞʣʠʚʠʤʠ 
ʟʘʚʜʷʢʠ ʮʠʬʨʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʜʦʧʦʤʘʛʘʻ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ CO2. ɼʣʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʱʦ 
ʨʦʟʚʠʚʘʶʪʴʩʷ, ʜʝ ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʻ ʛʦʩʪʨʦʶ, ʪʘʢʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 
ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ. ʂʨʽʤ ʪʦʛʦ, ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʩʧʨʠʷʪʠʤʝ ʜʦʩʷʛʥʝʥʥʶ 
ʢʣʽʤʘʪʠʯʥʠʭ ʮʽʣʝʡ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. 
ʆʢʨʽʤ ʮʴʦʛʦ, ʮʠʬʨʦʚʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʧʦʣʽʧʰʠʪʠ ʙʝʟʧʝʢʫ ʥʘ ʜʦʨʦʛʘʭ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʚ ʢʨʘʾʥʘʭ ɭʉ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ eCall, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʣʠʢʘʻ ʝʢʩʪʨʝʥʽ 
ʩʣʫʞʙʠ ʫ ʨʘʟʽ ʘʚʘʨʽʾ, ʚʞʝ ʩʪʘʣʦ ʩʪʘʥʜʘʨʪʦʤ ʽ ʜʦʧʦʤʦʛʣʦ ʚʨʷʪʫʚʘʪʠ ʯʠʤʘʣʦ ʞʠʪʪʽʚ.  
ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʨʠʯʠʥʦʶ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɯʥʪʝʛʨʘʮʽʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 
ʣʦʛʽʩʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʽʚ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ 
ʚʘʥʪʘʞʥʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʽʞʥʘʨʦʜʥʠʭ ʪʦʨʛʦʚʠʭ 
ʰʣʷʭʽʚ, ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ, ʽʩʥʫʻ ʨʷʜ ʚʠʢʣʠʢʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʩʪʨʠʤʫʚʘʪʠ ʾʭʥʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʎʽ ʚʠʢʣʠʢʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʝʭʥʽʯʥʠʤʠ, 
ʝʢʦʥʦʤʽʯʥʠʤʠ, ʩʦʮʽʘʣʴʥʠʤʠ ʪʘ ʧʦʣʽʪʠʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʷʛʪʠ 
ʤʘʩʦʚʦʾ ʽʥʪʝʛʨʘʮʽʾ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʨʘʥʩʧʦʨʪʥʫ ʛʘʣʫʟʴ. 
ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʰʢʦʜ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʣʷ ʨʦʙʦʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ 
ʧʦʪʨʽʙʥʘ ʨʦʟʚʠʥʫʪʘ ʤʝʨʝʞʝʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʦʙʽʣʷʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʜʦʨʦʞʥʴʦʶ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʽʥʰʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ ʨʫʭʫ.  
ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʥʘʣʝʞʥʦʾ ʧʨʘʚʦʚʦʾ ʙʘʟʠ. ʎʝ 

ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʜʣʷ ʘʚʪʦʥʦʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʪʘʢ ʽ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 
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ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʚʠʧʘʜʢʘʭ ɼʊʇ ʟʘ ʫʯʘʩʪʽ ʪʘʢʠʭ ʤʘʰʠʥ. ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʱʝ ʥʝ ʛʦʪʦʚʝ ʜʦ ʧʦʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 
ʘʚʪʦʥʦʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʩʫʩʧʽʣʴʩʪʚʦ. ʅʘʧʨʠʢʣʘʜ, ʟʘʢʦʥʦʜʘʚʮʽ ʥʝ ʟʘʚʞʜʠ ʛʦʪʦʚʽ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʟʘ ʫʯʘʩʪʶ ʘʚʪʦʥʦʤʥʠʭ ʤʘʰʠʥ: ʯʠ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʣʘʩʥʠʢ, 
ʚʠʨʦʙʥʠʢ ʘʚʪʦʤʦʙʽʣʷ, ʯʠ ʢʦʤʧʘʥʽʷ-ʨʦʟʨʦʙʥʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʫʟʛʦʜʞʝʥʥʷʤ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʥʦʤʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʦʜʥʽʡ ʢʨʘʾʥʽ, ʤʦʞʫʪʴ ʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʢʦʥʦʜʘʚʯʠʤ ʥʦʨʤʘʤ ʽʥʰʦʾ.  
ɿʨʦʩʪʘʶʯʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʫ ʨʦʙʠʪʴ ʡʦʛʦ ʚʨʘʟʣʠʚʠʤ ʜʦ ʢʽʙʝʨʘʪʘʢ. ɿʙʦʾ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʘʙʦ ʚʪʨʫʯʘʥʥʷ ʭʘʢʝʨʽʚ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʙʝʟʧʝʢʠ 
ʥʘ ʜʦʨʦʛʘʭ. ɸʚʪʦʥʦʤʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 
ʧ̔ ʜʢʣʶʯʝʥʽ ʜʦ ʽʥʪʝʨʥʝʪʫ, ʤʦʞʫʪʴ ʩʪʘʪʠ ʮʽʣʣʶ ʜʣʷ ʢʽʙʝʨʟʣʦʯʠʥʮʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʙʦʶʚʘʥʥʷ ʱʦʜʦ 
ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.  
ɻʨʦʤʘʜʩʴʢʘ ʜʦʚʽʨʘ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. ʇʦʧʨʠ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʙʘʛʘʪʦ ʣʶʜʝʡ ʚʩʝ ʱʝ ʧʦʙʦʶʶʪʴʩʷ ʘʚʪʦʥʦʤʥʠʭ ʤʘʰʠʥ ʯʝʨʝʟ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ 
ʾʭʥʴʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʤʦʞʣʠʚʽ ʪʝʭʥʽʯʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ. ʑʦʙ ʧʝʨʝʢʦʥʘʪʠ ʩʫʩʧʽʣʴʩʪʚʦ ʚ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʮʽ 
ʪʘʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʦʪʨʽʙʝʥ ʯʘʩ, ʘ ʪʘʢʦʞ ʫʩʧʽʰʥʽ ʧʨʠʢʣʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟ ʩʝʨʡʦʟʥʠʭ 
ʽʥʮʠʜʝʥʪʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ ʚʠʨʽʰʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʽʯʥʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʙʣʝʤ, ʘʣʝ ʡ ʩʦʮʽʘʣʴʥʠʭ, ʝʪʠʯʥʠʭ 
ʪʘ ʧʨʘʚʦʚʠʭ ʧʠʪʘʥʴ. ʑʦʙ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ 
ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʫʨʷʜʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦ ʧʦʚʠʥʥʽ ʩʧʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʦʜʦʣʘʥʥʷʤ 
ʮʠʭ ʚʠʢʣʠʢʽʚ. ʎʝ ʯʘʩʪʦ ʚʽʜʣʷʢʫʻ ʚʽʜ ʰʚʠʜʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʘʾʥʘʭ ʟʽ 
ʩʣʘʙʢʦʶ ʝʢʦʥʦʤʽʢʦʶ, ʜʝ ʙʶʜʞʝʪʥʽ ʦʙʤʝʞʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʽʥʥʦʚʘʮʽʾ. 
ʑʦʙ ʫʨʷʜʠ ʢʨʘʾʥ ʤʦʛʣʠ ʝʬʝʢʪʠʚʥʦ ʧʦʜʦʣʘʪʠ ʥʝʜʦʣʽʢʠ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʮʠʬʨʦʚʠʭ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʠʟʢʫ ʟʘʭʦʜʽʚ ʫ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʢʘʭ. 
ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʙʘʨ'ʻʨʽʚ ʫʨʷʜ ʤʘʶʪʴ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʩʪʚʦʨʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʶ ʮʠʬʨʦʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʨʦʟʛʦʨʪʘʥʥʷ ʤʝʨʝʞ 5G ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 
ʟʘʩʦʙʘʤʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ IoT ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 
ʩʠʩʪʝʤ ʪʘ ʽʥʰʠʭ ʩʤʘʨʪ-ʨʽʰʝʥʴ ʫ ʤʽʩʪʘ, ʩʪʚʦʨʝʥʥʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ 
ʜʦʩʪʫʧʥʦʩʪʽ, ʱʦ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʝʨʝʭʦʜʫ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ. 
ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʜʦʣʘʪʠ ʬʽʥʘʥʩʦʚʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʪʨʫʜʥʦʱʽ, ʫʨʷʜ ʧʦʚʠʥʥʽ: ʥʘʜʘʪʠ ʩʫʙʩʠʜʽʾ ʪʘ ʧʽʣʴʛʦʚʽ 

ʢʨʝʜʠʪʠ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʟʘʣʫʯʘʪʠ ʧʨʠʚʘʪʥʽ ʽʥʚʝʩʪʠʮʽʾ ʰʣʷʭʦʤ ʜʝʨʞʘʚʥʦ-ʧʨʠʚʘʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʜʣʷ ʨʦʟʚʠʪʢʫ 
ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʘʣʠʡ ʽ ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ, ʜʦʧʦʤʘʛʘʶʯʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 
ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʩʚʦʾ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʪʘ ʧʨʦʮʝʩʠ ʯʝʨʝʟ ʧʨʦʛʨʘʤʠ ʧʽʜʪʨʠʤʢʠ ʽʥʥʦʚʘʮʽʡ. 
ʇʨʠ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʧʨʘʚʦʚʫ ʙʘʟʫ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʦʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʷʢʝ ʨʝʛʫʣʶʻ ʘʚʪʦʥʦʤʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, 
ʚʢʣʶʯʘʶʯʠ ʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʘʚʘʨʽʡ,  ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʦʜʥʘʢʦʚʽ ʧʨʘʚʠʣʘ ʜʣʷ ʘʚʪʦʥʦʤʥʠʭ 
ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, ʨʝʛʫʣʶʚʘʪʠ ʢʽʙʝʨʙʝʟʧʝʢʫ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʟʘʭʠʩʪʫ 
ʜʘʥʠʭ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ., ʱʦ ʚʢʣʶʯʘʶʪʴ ʨʝʛʫʣʷʨʥʠʡ ʘʫʜʠʪ ʽ ʤʦʥʽʪʦʨʠʥʛ ʨʠʟʠʢʽʚ, ʨʦʟʨʦʙʠʪʠ ʧʣʘʥʽ 
ʜʽʡ ʫ ʚʠʧʘʜʢʫ ʘʪʘʢ ʥʘ ʘʚʪʦʥʦʤʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ. 
ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽ ʥʝʜʦʣʽʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʣʠʰʝ 
ʩʧʨʠʷʪʠʤʫʪʴ ʧʽʜʚʠʱʝʥʥʶ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʛʘʭ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʘʪʴ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, 
ʟʤʝʥʰʘʪʴ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘ ʧʦʢʨʘʱʘʪʴ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʛʨʦʤʘʜʷʥ. 
ɯʥʚʝʩʪʫʚʘʥʥʷ ʚ ʮʽ ʩʬʝʨʠ ð ʮʝ ʽʥʚʝʩʪʠʮʽʷ ʚ ʤʘʡʙʫʪʥʻ ʢʨʘʾʥʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʈʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʧʨʠʷʪʠʤʝ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ 
ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʜʦʧʦʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠ ʝʢʦʥʦʤʽʢʫ ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ. ʂʨʽʤ ʪʦʛʦ, ʫʨʷʜʠ, ʟʘʣʫʯʘʶʯʠ ʧʨʠʚʘʪʥʽ 
ʽʥʚʝʩʪʠʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʫʶʯʠ ʧʨʘʚʦʚʽ ʥʦʨʤʠ ʜʣʷ ʟʘʭʠʩʪʫ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʟʤʦʞʫʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ, 
ʧʦʚ'ʷʟʘʥʽ ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ. 
ʋ ʧʽʜʩʫʤʢʫ, ʮʽ ʽʥʥʦʚʘʮʽʾ ʚʽʜʢʨʠʚʘʶʪʴ ʜʚʝʨʽ ʜʦ ʙʽʣʴʰ ʩʪʽʡʢʦʛʦ, ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʘʡʙʫʪʥʴʦʛʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʥʘʰʦʾ ʢʨʘʾʥʠ. 
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ɼʝʤʙʽʮʴʢʠʡ ɺ.ʄ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʃʫʢʘʥʦʚʩʴʢʠʡ ɼ.ʆ., ʤʘʛʽʩʪʨʘʥʪ 
ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʆʈɯɰ ʄɸʉʆɺʆɻʆ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɼʃʗ 

ʌʆʈʄʋɺɸʅʅʗ ʃʆɻɯʉʊʀʏʅʆɰ ʉʀʉʊɽʄʀ ʇʆʉʃʋɻ ɿ ʈɽʄʆʅʊʋ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʊɽʍʅɯʂʀ  
 

ʉʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ. ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʱʦ ʪʝʭʥʽʯʥʽ ʚʧʣʠʚʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʤʽʩʮʽ 

ʙʘʟʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ʊʦʙʪʦ ʬʘʢʪʠʯʥʦ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʧʨʠʾʞʜʞʘʻ ʜʦ ʟʘʤʦʚʥʠʢʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʝʢʦʥʦʤʽʻʶ ʢʦʰʪʽʚ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʟ ʜʨʫʛʦʾ 

ʩʪʦʨʦʥʠ ʚʠʤʘʛʘʻ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʢʦʥʘʚʮʷ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʣʦʛʽʩʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʤʦʚʣʝʥʴ. 

ʇʨʦʙʣʝʤʘ ʥʘʣʝʞʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʥʘʷʚʥʘ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʘʪʴ ʨʦʙʦʪʠ [1 ï 6]. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʦʩʥʦʚʫ ʦʙʨʘʥʦ ʊʆɺ çʂʦʤʧʘʥʽʷ ʃɸʅè, ʷʢʘ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʧʦ 

ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ,ʨʝʤʦʥʪʫ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ɿʘʟʥʘʯʝʥʘ 

ʢʦʤʧʘʥʽʷ ʦʭʦʧʣʶʻ ɿʘʭʽʜʥʠʡ ʨʝʛʽʦʥ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʆʜʝʩʴʢʫ ʽ ʄʠʢʦʣʘʾʚʩʴʢʫ ʦʙʣʘʩʪʽ. ɻʦʣʦʚʥʠʡ ʦʬʽʩ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤ. ʊʝʨʥʦʧʽʣʴ. ʌʽʣʽʾ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʘʭ ʟʘʟʥʘʯʝʥʠʭ ʨʝʛʽʦʥʽʚ, ʽ ʤʘʶʪʴ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʚʣʘʩʥʝ ʽ ʟʜʽʡʩʥʶʶʪʴ ʪʝʭʥʽʯʥʽ ʚʧʣʠʚʠ ,ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʤʦʚʣʝʥʴ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʬʽʣʽʷ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʘʻ ʚ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʜʚʘ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʽʩʪʘ ,ʷʢʽ ʧʦʚʠʥʥʽ ʦʭʦʧʠʪʠ ʚʩʶ 

ʦʙʣʘʩʪʴ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʫ ʚʠʧʘʜʢʫ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʤʦʚʣʝʥʴ, ʜʦ ʾʭ ʚʠʢʦʥʘʥʥʷ ʤʦʞʫʪʴ ʟʘʣʫʯʘʪʠʩʷ 

ʬʘʭʽʚʮʽ ʽʟ ʩʫʩʽʜʥʽʭ ʬʽʣʽʡ. ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʻ 

ʩʝʟʦʥʥʽʩʪʴ, ʢʦʣʠ ʤʦʞʝ ʨʽʟʢʦ ʟʨʦʩʪʘʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʤʦʚʣʝʥʴ. ɿʚʘʞʘʶʯʠ ʥʘ ʧʣʦʱʫ, ʷʢʫ ʧʦʚʠʥʥʽ ʦʭʦʧʠʪʠ 

ʬʘʭʽʚʮʽ ʬʽʣʽʾ, ʟʥʘʯʥʠʤ ʨʠʟʠʢʦʤ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʯʘʩʥʦ ʥʘʜʘʪʠ ʧʦʩʣʫʛʠ ʟʘʤʦʚʥʠʢʫ, ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʣʴʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʆʪʦʞ ʤʝʪʦʶ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʙʫʜʦʚʘ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. 

ʆʩʢʽʣʴʢʠ, ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʟʘʷʚʢʘʤʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʥʘ ʛʦʣʦʚʥʠʡ ʦʬʽʩ, ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʧʨʝʜʩʪʘʚʠʪʠ ʧʨʦʮʝʩ 

ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʷʢ ʙʘʛʘʪʦʢʘʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽʟ ʦʙʤʝʞʝʥʦʶ ʯʝʨʛʦʶ. ɺ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʤʝʞʝʥʥʷ ʯʝʨʛʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʟʘʤʦʚʥʠʢ ʥʝ ʛʦʪʦʚʠʡ ʜʦ  

ʙʝʟʤʝʞʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʯʝʨʝʟ ʩʝʟʦʥʥʽʩʪʴ, ʧʦʛʦʜʥʽ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʜʘʯʫ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ʟʜʽʡʩʥʶʻ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʝʤʦʥʪ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʦ ʥʘʜʭʦʜʠʪʴ ʧʦʪʽʢ ʟʘʷʚʦʢ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ɚ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ n ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʟʘʤʦʚʣʝʥʥʷ. ʉʝʨʝʜʥʽʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʥʘ ʜʦʾʟʜ ʜʦ ʟʘʤʦʚʥʠʢʘ 

ʩʪʘʥʦʚʠʪʴ t ʛʦʜ. ʂʽʣʴʢʽʩʪʴ ʟʘʷʚʦʢ, ʷʢʽ ʦʯʽʢʫʶʪʴ ʦʙʤʝʞʝʥʘ ʽ ʩʪʘʥʦʚʠʪʴ m. ɻʨʘʬ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 1. ʗʢʘ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝʦʙʭʽʜʥʘ, ʱʦʙ ʙʽʣʴʰʝ 95 % ʟʘʷʚʦʢ ʦʙʩʣʫʛʦʚʫʚʘʣʠʩʷ? 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬ ʩʪʘʥʽʚ ʉʄʆ ʟ ʯʝʨʛʦʶ 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʬʽʥʘʣʴʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ 

ʟʘʡʥʷʪʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʈʦʟʚôʷʟʦʢ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʟʜʽʡʩʥʝʥʦ ʟʘ ʤʝʪʦʜʠʢʦʶ ʥʘʚʝʜʝʥʦʶ ʫ [7]. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʂʽʣʴʢʽʩʪʴ 

ʧʨʘʮʽʚʥʠʢʽʚ 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʷʚʦʢ, ʷʢʽ 

ʦʯʽʢʫʶʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʪʦʢʫ ʟʘʷʚʦʢ, 

1/ʛʦʜ 

ʏʘʩ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʛʦʜ 

ʁʤʦʚʽʨʥʽʩʪʴ, 

ʱʦ ʟʘʷʚʢʘ 

ʙʫʜʝ 

ʚʠʢʦʥʘʥʘ 

ʉʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ 

ʟʘʜʽʷʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ 

1 5 6 4 0,604 1,1 

2 5 12 4 0,631 2,7 

3 5 12 4 0,936 2,8 

4 5 12 4 0,960 2,9 

5 5 12 4 0,99 3,0 

6 5 12 4 0,99 3,0 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʤʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʥʝ ʤʝʥʰʝ 95 % ʟʘʤʦʚʣʝʥʴ, ʧʨʠ ʫʩʽʭ 

ʽʥʰʠʭ ʥʝʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 4. ʇʨʠ ʮʴʦʤʫ 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʜʽʷʥʠʭ ʫ ʚʠʢʦʥʘʥʥʽ ʟʘʤʦʚʣʝʥʴ ʩʪʘʥʦʚʠʪʠʤʝ 3. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʟʘʷʚʦʢ, ʷʢʽ ʦʯʽʢʫʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʜʚʘ ʨʘʟʠ, ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʘʥʦʚʠʪʠʤʝ 

3, ʘ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʷʚʦʢ ʚ ʯʝʨʟʽ, ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 6. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʦ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ 

ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʝ ʟʜʽʡʩʥʶʻ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ɿʦʢʨʝʤʘ, ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʩʠʩʪʝʤʠ, ʷʢ ʙʘʛʘʪʦʢʘʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟ ʯʝʨʛʦʶ 

ʪʘ ʟʜʽʡʩʥʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʟʥʘʯʝʥʦ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ 

ʟʘʷʚʢʘ ʙʫʜʝ ʚʠʢʦʥʘʥʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ, ʟʚʘʞʘʶʯʠ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʷʚʦʢ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ 

ʦʧʠʩʘʥʦʛʦ ʪʠʧʫ, ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʜʠʥʘʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ɼʝʤʙʽʮʴʢʠʡ ɺ.ʄ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɹʦʷʨʩʴʢʠʡ ʅ.ʈ., ʤʘʛʽʩʪʨʘʥʪ 

ʇʘʩʽʯʥʠʢ ʂ.ʄ., ʤʘʛʽʩʪʨʘʥʪ 

ɻʫʙʘʨʠʢ ʖ.ʉ., ʤʘʛʽʩʪʨʘʥʪ 
ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʀʊʆʄɯ ʊʈʋɼʆʄɯʉʊʂʆʉʊɯ ʊɽʍʅɯʏʅʆɻʆ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɯ ʈɽʄʆʅʊʋ 

ɸɺʊʆʄʆɹɯʃɯɺ 
 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʋʢʨʘʾʥʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ 

ʯʘʩʪʢʦʶ ʥʝʟʘʣʝʞʥʠʭ ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʩʝʨʚʽʩʫ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ, ʯʘʩʪʢʘ ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʮʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʟ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʟʤʝʥʰʠʣʘʩʷ ʟ 95 ʜʦ 92 % (ʟʘ ʜʘʥʠʤʠ [1]). ɺ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʪʘʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʩʝʨʚʽʩʫ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʥʝʟʘʣʝʞʥʽ ʩʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ, ʷʢ ʪʘʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʷʜʫ ʧʨʦʙʣʝʤ ʧʽʜ ʯʘʩ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʩʝʨʚʽʩʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʢʦʥʩʪʨʫʢʮʽʷ, 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʽʜ ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʥʮʽʡ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʨʤʘʪʠʚʠ, ʟʦʢʨʝʤʘ ʧʠʪʦʤʽ 

ʪʨʫʜʦʤʽʪʢʦʩʪʽ ʨʦʙʽʪ, ʨʦʟʨʦʙʣʝʥʽ ʫ 1990-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ [2], [3], [4], [5], [6], [7]. 

ɿʜʽʡʩʥʶʶʯʠ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʪʨʫʜʦʤʽʪʩʢʦʩʪʝʡ ʨʦʙʽʪ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʨʦʙʦʪʠ [8], [9], [10], [11]. ɿʚʘʞʘʶʯʠ ʥʘ ʩʫʯʘʩʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʩʫʯʘʩʥʫ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʫʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʽʜʤʽʯʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʠʤʠʭ ʪʨʫʜʦʤʽʩʪʢʦʩʪʝʡ ʥʘ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ. 

ɿʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʪʨʫʜʦʤʽʪʢʦʩʪʝʡ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʟʙʠʨʘʣʠʩʷ ʥʘ 

ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤ. ʃʫʮʴʢ ʊʆɺ çɸʚʪʦʢʦʥʮʝʧʪè ʪʘ ʊʟʆɺ çɸʚʪʦʮʝʥʪʨ 

ɿʘʭʽʜè ʧʦ ʘʚʪʦʤʦʙʽʣʷʭ ʤʘʨʦʢ Toyota, Mitsubishi, Volksvagen (ʜʠʚ. ʪʘʙʣ. 1 ʪʘ ʪʘʙʣ. 2). 

ɺʠʟʥʘʯʝʥʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ ʚʠʜʘʤʠ ʚʧʣʠʚʫ: ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ, 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʦʢʨʝʤʣʝʥʦ, ʷʢ ʦʢʨʝʤʠʡ ʚʠʜ ʚʧʣʠʚʫ, ʦʩʢʽʣʴʢʠ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʧʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʷʚʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʚʪʦʩʝʨʚʽʩʫ ʟʘʣʠʰʘʻʪʴʩʷ ʻʜʠʥʠʤ ʚʠʜʦʤ ʚʧʣʠʚʫ. 

 

ʊʘʙʣʠʮʷ 1 ï ʇʠʪʦʤʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʜʝʷʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ˉ 

ʟ/ʧ 

ʄʘʨʢʘ 

ʘʚʪʦʤʦʙʽʣʷ 
ʄʦʜʝʣʴ ʘʚʪʦʤʦʙʽʣʷ 

ʇʠʪʦʤʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, ʣʶʜ.ʛʦʜ/1000 ʢʤ 

ʊʆ+ʇʈ+ɼ ʊʆ ʇʈ ɼ 

1 

Toyota 

Corolla, 1.6 0,206 0,182 0,023 0,001 

2 Higlander 3,5 0,242 0,182 0,022 0,038 

3 Rav 2,5 0,210 0,184 0,014 0,012 

4 Hillux 2,8 0,270 0,239 0,031 ï 

5 LC200 4,4 0,286 0,227 0,059 ï 

6 LC200 4,6 0,242 0,204 0,039 0,001 

7 

Mitsubishi 

L-200, 2.4 DI-D, Mʂʇʇ, 4x4 0,509 0,197 0,306 0,006 

8 Pajero Sport, 2.5 TD, Mʂʇʇ, 4x4 0,481 0,481 ï ï 

9 L-200, 2.4 DI-D MT 0,522 0,475 0,042 0,005 

10 Outlander NEW, 0,484 0,277 0,201 0,006 

11 
Volkswagen 

Polo Sedan, 1,6 0,253 0,015 0,231 0,007 

12 Crafter, 2,0 0,221 0,121 0,200 ï 

 

ʊʘʙʣʠʮʷ 2 - ʏʘʩʪʢʘ ʨʦʙʽʪ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʚ ʟʘʛʘʣʴʥʽʡ ʧʠʪʦʤʽʡ ʪʨʫʜʦʤʽʪʢʦʩʪʽ 

ʜʣʷ ʜʝʷʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ˉ 

ʟ/ʧ 

ʄʘʨʢʘ 

ʘʚʪʦʤʦʙʽʣʷ 
ʄʦʜʝʣʴ ʘʚʪʦʤʦʙʽʣʷ 

ʇʠʪʦʤʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, 

ʣʶʜ.ʛʦʜ/1000 ʢʤ 

ʊʆ ʇʈ ɼ 

1 
Toyota 

Corolla, 1.6 88,3 11,2 0,5 

2 Higlander 3,5 75,2 9,1 15,7 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

70 

ˉ 

ʟ/ʧ 

ʄʘʨʢʘ 

ʘʚʪʦʤʦʙʽʣʷ 
ʄʦʜʝʣʴ ʘʚʪʦʤʦʙʽʣʷ 

ʇʠʪʦʤʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, 

ʣʶʜ.ʛʦʜ/1000 ʢʤ 

ʊʆ ʇʈ ɼ 

3 Rav 2,5 87,6 6,7 5,7 

4 Hillux 2,8 88,5 11,5 ï 

5 LC200 4,4 79,4 20,6 ï 

6 LC200 4,6 84,3 16,1 0,4 

7 

Mitsubishi 

L-200, 2.4 DI-D, Mʂʇʇ, 4x4 38,7 60,1 1,2 

8 Pajero Sport, 2.5 TD, Mʂʇʇ, 4x4 100,0 ï ï 

9 L-200, 2.4 DI-D MT 91,0 8,0 1,0 

10 Outlander NEW, 57,2 41,5 1,2 

11 
Volkswagen 

Polo Sedan, 1,6 5,9 91,3 2,8 

12 Crafter, 2,0 54,8 90,5 ï 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʠʪʦʤʽ ʥʦʨʤʘʪʠʚʠ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʤʝʥʰʽ ʜʦ 10 ʨʘʟʽʚ, ʥʽʞ ʥʦʨʤʘʪʠʚʠ ʟʘʟʥʘʯʝʥʽ ʚ ʆʅʊʇ 01-91. 

ɺʽʜʧʦʚʽʜʥʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ, ʥʘʚʝʜʝʥʠʭ ʚ ʆʅʊʇ 01-91 ʧʨʠʟʚʦʜʠʪʴ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ, ʜʦ 

ʟʥʘʯʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʧʣʘʥʦʚʠʤʠ ʪʘ ʬʘʢʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʩʝʨʚʽʩʫ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʘʢʪʠʯʥʘ ʯʘʩʪʢʘ ʨʦʙʽʪ ʧʦ 

ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʩʪʘʥʦʚʠʪʴ 50é90 %, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʚʢʘʟʘʥʽ ʚ 

ʆʅʊʇ 01-91, ʷʢʽ ʩʪʘʥʦʚʠʪʴ 30é40 %. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʛʣʷʜʫ ʥʦʨʤʘʪʠʚʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʜʦ ʬʘʢʪʠʯʥʠʭ ʪʨʫʜʦʤʽʪʢʦʩʪʝʡ ʨʦʙʽʪ. 
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ɼʦʚʙʠʰ ɸ.ʇ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè, ʢ.ʪ.ʥ. 

ɭʤʝʮʴ ɹ.ɺ., ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè, ʢ.ʪ.ʥ. 

ʄʝʣʴʥʠʯʫʢ ʉ.ɺ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʈʷʙʯʫʢ ʆ.ʇ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʢ.ʩ.ʛ.ʥ  
ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ɼʆʎɯʃʔʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ʊʈʋɹʏɸʉʊʆɻʆ ʉʂʈɽɹʂʆɺʆɻʆ 

ʃɸʅʎʖɻʆɺʆɻʆ ʂʆʅɺɽɭʈɸ ʇʈʀ ɿɸɺɸʅʊɸɾʋɺɸʅʅɯ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆʖ ʇʈʆɼʋʂʎɯɭʖ 

 
ʇʨʠ ʟʘʚʘʥʪʘʞʫʚʘʥʥʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʚʘʥʪʘʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʩʠʧʫʯʦʶ ʧʨʦʜʫʢʮʽʻʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʰʠʥʠ ʽ ʟʘʩʦʙʠ, ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʫʙʯʘʩʪʽ ʣʘʥʮʶʛʦʚʽ ʢʦʥʚʝʻʨʠ, ʷʢʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʧʦʻʜʥʫʚʘʪʠ ʧʨʦʮʝʩ ʩʝʧʘʨʘʮʽʾ ʥʘʩʽʥʥʻʚʦʛʦ ʚʦʨʦʭʫ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʪʠʧʦʚʠʤʠ ʩʭʝʤʘʤʠ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʩʧʝʮʠʬʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʥʚʝʻʨʽʚ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʾʭ ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʪʠʧʫ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʚʘʨʪʦʩʪʽ ʢʫʧʽʚʣʽ ʯʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, (ʧʨʠʚʦʜʽʚ, 

ʨʝʜʫʢʪʦʨʽʚ, ʟʘʧʦʙʽʞʥʠʭ ʯʠ ʧʨʫʞʥʠʭ ʤʫʬʪ, ʧʝʨʝʜʘʯ, ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʞʦʣʦʙʽʚ, ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ, 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʟôʻʜʥʫʚʘʣʴʥʠʭ ʪʘ ʦʧʦʨʥʦ-ʧʦʚʦʨʦʪʥʠʭ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʚʘʨʪʦʩʪʽ ʩʢʣʘʜʘʥʥʷ ʩʘʤʠʭ ʢʦʥʚʝʻʨʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʥʚʝʻʨʘ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

˞̃ Ὧ̓ ̑̈ ὄ ὅ ὅ Ὧ̅ ̏̐̌Ὧ̅ ̏̅ Ὧ̎ ́̑ὅ Ὕ (1) 

ʜʝ kʪʨ-ʟ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʽʚʝʣʴʥʽ ʚʠʪʨʘʪʠ, kʪʨ-ʟ = 1,05é1,15; ɺn ï ʚʘʨʪʽʩʪʴ 

ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʢʫʧʦʚʫʶʪʴʩʷ (ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʨʝʜʫʢʪʦʨʽʚ, ʝʣʝʤʝʥʪʽʚ 

ʢʝʨʫʚʘʥʥʷ ʪʦʱʦ), ʛʨʥ.; ʉr ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʂɽ), ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ 

ʩʦʨʪʦʚʦʛʦ ʤʝʪʘʣʦʧʨʦʢʘʪʫ (ʞʦʣʦʙʽʚ, ʝʣʝʤʝʥʪʽʚ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʟôʻʜʥʫʚʘʣʴʥʠʭ ʪʘ ʦʧʦʨʥʦ-ʧʦʚʦʨʦʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʦʱʦ), ʛʨʥ.; ʉy ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʨʠʛʽʥʘʣʴʥʠʭ ʂɽ (ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʩʧʝʮʽʘʣʴʥʠʭ ʤʫʬʪ ʪʦʱʦ), ʛʨʥ.; 

m, t, ʦ ï ʚʽʜʧʦʚʽʜʥʦ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʜʘʨʪʥʠʭ, ʪʠʧʦʚʠʭ ʽ ʦʨʠʛʽʥʘʣʴʥʠʭ ʂɽ, ʰʪ.; kʜʦʧʣ ï ʢʦʝʬʽʮʽʻʥʪ ʜʦʧʣʘʪ, kʜʦʧʣ 

= 1,25é1,3; kʜʦʜ ï ʢʦʝʬʽʮʽʻʥʪ ʜʦʜʘʪʢʦʚʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʦʩʥʦʚʥʠʭ ʨʦʙʽʪʥʠʢʽʚ, kʜʦʜ = 1,03é1,1; 

kʥʘʨ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʩʦʮʽʘʣʴʥʝ ʩʪʨʘʭʫʚʘʥʥʷ, kʥʘʨ = 1,38é1,39 c3 ï 

ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʘ ʧʦʛʦʜʠʥʥʘ ʪʘʨʠʬʥʘ ʩʪʘʚʢʘ ʦʩʥʦʚʥʠʭ ʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ ʟʘʡʥʷʪʽ ʩʢʣʘʜʘʥʥʷʤ ʢʦʥʚʝʻʨʘ, ʛʨʥ.; 

Th ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʥʚʝʻʨʘ, ʥʦʨʤʦʛʦʜ. 

ʉʪʘʥʜʘʨʪʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʢʫʧʦʚʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ ʯʠ ʥʘʧʨʷʤʫ ʚ ʟʘʚʦʜʽʚ-ʚʠʛʦʪʦʚʣʶʚʘʯʽʚ 

(ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʨʝʜʫʢʪʦʨʠ, ʝʣʝʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ, ʩʠʣʦʚʽ ʢʘʙʝʣʽ ʪʦʱʦ). ʈʦʟʨʘʭʫʥʦʢ ʚʠʨʦʙʥʠʯʦʾ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʧʨʷʤʫ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʡ ʫʢʨʫʧʥʝʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

˞ Ὧ̒ ̆̑Ὧ̃ ̃ Ὧ̓ ̑̈ ά ˣ̍ ά̃ ˣ̃  (2) 
ʜʝ kʩʝʨ ï ʢʦʝʬʽʮʽʻʥʪ ʩʝʨʽʡʥʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʻ ʦʙʩʷʛʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʂɽ, ʜʣʷ ʦʜʠʥʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: 

kʩʝʨ ʦʜ = 1,25é1,5, ʜʣʷ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: kʩʝʨ ʩ = 1,01é1,25, ʜʣʷ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: kʩʝʨ ʤ = 1; 

kʚʚ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʂɽ: ʚʠʨʦʙʥʠʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ / ʚʠʪʨʘʪʠ 

ʥʘ ʤʘʪʝʨʽʘʣʠ, kʚʚ=1,35é2; mʤ ï ʤʘʩʘ ʩʦʨʪʦʚʦʛʦ ʤʝʪʘʣʦʧʨʦʢʘʪʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʂɽ, ʢʛ; ʎʤ ï ʫʩʝʨʝʜʥʝʥʘ ʮʽʥʘ ʩʦʨʪʦʚʦʛʦ ʤʝʪʘʣʦʧʨʦʢʘʪʫ, ʛʨʥ.; mʚ ï ʤʘʩʘ ʚʽʜʭʦʜʽʚ ʟ ʤʝʪʘʣʦʧʨʦʢʘʪʫ, ʢʛ; ʎʚ ï 

ʫʩʝʨʝʜʥʝʥʘ ʮʽʥʘ ʚʽʜʭʦʜʽʚ ʟ ʤʝʪʘʣʦʧʨʦʢʘʪʫ, ʛʨʥ. 

ʏʘʩʪʢʦʚʽ ʨʽʰʝʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʢʦʥʚʝʻʨʽʚ ʻ ʥʘʩʪʫʧʥʠʤʠ (ʫ ʧʨʠʚʝʜʝʥʠʭ 

ʬʦʨʤʫʣʘʭ ʚʘʨʪʽʩʪʴ ʟʘʧʦʙʽʞʥʠʭ ʯʠ ʧʨʫʞʥʠʭ ʤʫʬʪ ʻ ʩʪʘʥʜʘʨʪʥʠʤʠ, ʘʣʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʪʘʢʦʞ ʽ ʪʠʧʦʚʠʤʠ ʯʠ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ): 

- ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʨʫʙʯʘʩʪʦʛʦ ʩʢʨʝʙʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ (ʊʉʂ) ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

˞˟ ˞˗ Ὧ̓ ̑̈ ˏ˟˞˗ ˏ˟˞˗ ˏ˟˞˗ ˏ˟˞˗ ˞˟˞˗ ˞˟˞˗ ˞˟˞˗
Ὥ˟˞˗ ˞˟˞˗ ˞˟˞˗ Ὧ̅ ̏̐̌Ὧ̅ ̏̅ Ὧ̎ ́̑ὅ Ὕ 

(3) 

ʜʝ ɺnʊʉʂ1 ï ʚʘʨʪʽʩʪʴ ʧʨʠʚʦʜʫ (ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ), ʛʨʥ.; ɺnʊʉʂ2 ï ʚʘʨʪʽʩʪʴ ʨʝʜʫʢʪʦʨʘ, ʛʨʥ.; ɺnʊʉʂ3 ï 

ʚʘʨʪʽʩʪʴ ʟʘʧʦʙʽʞʥʦʾ (ʧʨʫʞʥʦʾ) ʤʫʬʪʠ, ʛʨʥ.; ɺnʊʉʂ4 ï ʚʘʨʪʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ, ʛʨʥ.; ʉrʊʉʂ5 ï 
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ʩʦʙʽʚʘʨʪʽʩʪʴ ʞʦʣʦʙʘ, ʛʨʥ.; ʉrʊʉʂ6 ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʛʨʥ.; ʉrʊʉʂ7 ï ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʟôʻʜʥʫʚʘʣʴʥʠʭ ʪʘ ʦʧʦʨʥʦ-ʧʦʚʦʨʦʪʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʛʨʥ.; ʊ̔ʉʂ ï ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʜʘʯ (ʩʧʝʮʽʘʣʴʥʠʭ ʟʽʨʦʯʦʢ ʟ 

ʢʨʽʧʣʝʥʥʷʤ), ʰʪ.; ʉyʊʉʂ8 ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʜʘʯ, ʛʨʥ.; ʉyʊʉʂ9 ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ʊʉʂ, ʛʨʥ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʽʥʥʻʚʠʡ ʟʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʥʝʚʤʘʪʠʯʥʠʭ ʪʘ ʛʥʫʯʢʠʭ 

ʛʚʠʥʪʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʜʣʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʥʘʩʽʥʥʷ ʡʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 1,4é5%. 

ʅʘʡʤʝʥʰʝ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʡʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʧʦ ʢʨʠʚʦʣʽʥʽʡʥʠʭ 

ʪʨʘʻʢʪʦʨʽʷʭ ʪʨʫʙʯʘʩʪʠʤʠ ʩʢʨʝʙʢʦʚʠʤʠ ʢʦʥʚʝʻʨʘʤʠ - 0,57é0,7%. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʤʠ ʥʝʭʪʫʻʤʦ 

ʧʦʜʘʣʴʰʠʤʠ ʚʪʨʘʪʘʤʠ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʣʠʢʘʥʽ ʥʝʜʦʦʪʨʠʤʘʥʥʷʤ ʚʨʦʞʘʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʥʝʩʝʥʥʷʤ ʚ ˇʨʫʥʪ 

ʧʦʰʢʦʜʞʝʥʦʛʦ ʥʘʩʽʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʫʢʨʫʧʥʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʪʨʘʪ ʥʘʩʽʥʥʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʪʨʘʚʤʫʚʘʥʥʷʤ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʫʩʝʨʝʜʥʝʥʦʾ ʮʽʥʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʢʨʝʙʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʾʭ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʟ ʪʠʧʦʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʘʰʠʥ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʦʜʥʦʪʠʧʥʽ ʦʧʝʨʘʮʽʾ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʾʭ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʫʙʯʘʩʪʽ ʩʢʨʝʙʢʦʚʽ ʢʦʥʚʝʻʨʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʠhʤʠ ʢʦʥʚʝʻʨʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʨʘʚʤʫʚʘʥʥʷ ʟʝʨʥʘ ʫ 1,5é2 ʨʘʟʠ, ʧʨʠ ʮʴʦʤʫ ʥʘ 

ʧʨʦʮʝʩ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʻ ʧʝʨʝʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʢʦʥʚʝʻʨʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʧʘʨʫʶʯʦʛʦ ʙʫʥʢʝʨʘ ʜʦʟʦʣʷʻ ʜʦ ʚʽʜʩʽʶʚʘʪʠ 70-90% ʜʦʤʽʰʦʢ, ʱʦ 

ʟʘʧʦʙʽʛʘʻ ʟʘʩʤʽʯʫʚʘʥʥʶ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʥʘ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʪʨʘʻʢʪʦʨʽʷʭ ʪʘ 

ʧʦʥʠʞʫʻ ʥʘ 10- 20% ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 
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ʋɼʂ 625.7 

 

ɼʴʷʯʝʥʢʦ ɺ.ʆ., ʚʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 
ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ 

ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 

ɸʅɸʃɯɿ ʇʈʆɹʃɽʄʀ ʇɯʐʆʍʆɼɯɺ ʋ ʂʈɸɯʅɸʍ ɭʉ ɯ ʋʂʈɸɰʅʀ ʊɸ 

ʇɽʈʐʆʏɽʈɻʆɺɯ ʄɯʈʀ ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʍ ɹɽɿʇɽʂʀ 
 

ʑʦʨʦʢʫ ʪʠʩʷʯʽ ʣʶʜʝʡ ʛʠʥʫʪʴ, ʥʘʤʘʛʘʶʯʠʩʴ ʧʝʨʝʡʪʠ ʜʦʨʦʛʫ ʚ ʉʐɸ, ʱʦ ʨʦʙʠʪʴ ʙʝʟʧʝʢʫ ʧʽʰʦʭʦʜʽʚ 

ʚʘʞʣʠʚʦʶ ʧʦʣʽʪʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʤʽʩʪʘʭ ʽ ʩʝʣʘʭ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ. ʉʘʤʝ ʪʦʤʫ ʤʽʩʮʝʚʽ ʪʨʘʥʩʧʦʨʪʥʽ 

ʩʣʫʞʙʠ ʘʢʪʠʚʥʦ ʦʙʛʦʚʦʨʶʶʪʴ ʧʠʪʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ ʟ ʫʨʷʜʦʚʮʷʤʠ. 

ɿʛʽʜʥʦ ʟ ʦʩʪʘʥʥʽʤ ʟʚʽʪʦʤ ʘʩʦʮʽʘʮʽʾ ʧʽʰʦʭʦʜʽʚ ʋʢʨʘʾʥʠ,  ʯʘʩʪʢʘ ʩʤʝʨʪʝʡ ʧʽʰʦʭʦʜʽʚ ʩʝʨʝʜ ʫʩʽʭ ʟʘʛʠʙʣʠʭ 

ʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜʘʭ ʟʨʦʩʣʘ ʥʘ 4,6%. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʧʫʙʣʽʢʦʚʘʥʦʛʦ ʚ ʞʫʨʥʘʣʽ The Journal of Transport and Land Use, ʤʽʩʮʷ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʛʠʙʝʣʽ ʧʽʰʦʭʦʜʽʚ ð ʮʝ ʜʦʨʦʞʥʽ ʢʦʨʠʜʦʨʠ ʜʦʚʞʠʥʦʶ ʙʣʠʟʴʢʦ 1 ʢʤ, ʜʝ ʯʘʩʪʦʪʘ 

ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʚʽʜ ʟʽʪʢʥʝʥʴ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʻ ʟʥʘʯʥʦʶ. ʊʘʢʽ ʜʽʣʷʥʢʠ ʯʘʩʪʽʰʝ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʙʣʠʟʫ ʢʦʤʝʨʮʽʡʥʠʭ ʟʦʥ, ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʥʘʜ 50 ʢʤ/ʛʦʜ ʽ ʦʙʩʣʫʛʦʚʫʶʪʴ 

ʧʦʥʘʜ 25 000 ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʜʝʥʴ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʘʨʪʦʩʪʽ ʞʠʪʪʷ, ʚ ɭʚʨʦʧʽ ʚʦʥʘ ʦʮʽʥʶʻʪʴʩʷ ʚ 2-5 ʤʣʥ ʻʚʨʦ, ʫ ʉʐɸ ð 4-10 ʤʣʥ ʜʦʣʘʨʽʚ, 

ʘ ʚ ʋʢʨʘʾʥʽ ʞʠʪʪʷ ʚʚʘʞʘʻʪʴʩʷ ʙʝʟʮʽʥʥʠʤ. ʇʨʦʪʝ ʟʘ ʦʮʽʥʢʘʤʠ, ʚʠʪʨʘʪʠ ʜʣʷ ʜʝʨʞʘʚʠ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 10 ʜʦ 20 

ʤʣʥ ʛʨʠʚʝʥʴ. 

 
ʑʦʨʽʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ɼʊʇ ʥʘ ʜʦʨʦʛʘʭ ʽ ʚʫʣʠʮʷʭ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 2 ʪʨʣʥ ʛʨʠʚʝʥʴ, ʱʦ 

ʝʢʚʽʚʘʣʝʥʪʥʦ ʧʨʠʙʣʠʟʥʦ 1000 ʙʫʜʠʥʢʘʤ, ʚ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʧʨʦʞʠʚʘʻ 1000 ʦʩʽʙ. 

ɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʋʢʨʘʾʥʽ (ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʤʝʨʪʝʡ) ʟʥʘʯʥʦ ʥʠʞʯʘ, ʥʽʞ ʫ ʉʐɸ, ʚ 2 ʨʘʟʠ, ʽ ʚ 5 

ʨʘʟʽʚ ʥʠʞʯʘ, ʥʽʞ ʫ ʅʽʤʝʯʯʠʥʽ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 250 

ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ 1000 ʦʩʽʙ, ʪʦʜʽ ʷʢ ʫ ʉʐɸ ð 797, ʘ ʚ ʅʽʤʝʯʯʠʥʽ ð 572. 

ʇʽʰʦʭʦʜʠ ʛʠʥʫʪʴ ʚ ʋʢʨʘʾʥʽ ʥʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ: ʫ 7 ʨʘʟʽʚ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʉʐɸ, ʽ ʚ 11 ʨʘʟʽʚ ʯʘʩʪʽʰʝ, ʥʽʞ 

ʫ ʅʽʤʝʯʯʠʥʽ. ɺʦʜʽʾ ʟ ʧʘʩʘʞʠʨʘʤʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʨʠʟʠʢʦʤ ʟʘʛʠʙʝʣʽ ʚʽʜʧʦʚʽʜʥʦ ʚ 1,6 ʨʘʟʠ ʪʘ ʚ 4 ʨʘʟʠ ʤʝʥʰʝ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʝʟʧʝʢʘ ʘʚʪʦʤʦʙʽʣʽʩʪʽʚ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʦ ʚʠʱʘ, ʥʽʞ ʫ ʧʽʰʦʭʦʜʽʚ. 

ʋ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʙʝʟʧʝʢʘ ʟʥʘʯʥʦ ʟʥʠʞʝʥʘ, ʦʩʢʽʣʴʢʠ ʧʽʰʦʭʽʜ, ʷʢʠʡ ʚʘʞʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 20 ʨʘʟʽʚ 

ʤʝʥʰʝ ʟʘ ʘʚʪʦʤʦʙʽʣʴ, ʥʝ ʤʘʻ ʥʘʣʝʞʥʦʛʦ ʟʘʭʠʩʪʫ (ʥʝʤʘʻ ʤʝʪʘʣʝʚʦʾ ʦʙʦʣʦʥʢʠ, ʨʝʤʝʥʽʚ ʘʙʦ ʧʦʜʫʰʦʢ 

ʙʝʟʧʝʢʠ). ʇʨʠ ʟʽʪʢʥʝʥʥʽ ʟ ʘʚʪʦʤʦʙʽʣʝʤ ʥʘ ʰʚʠʜʢʦʩʪʽ 100 ʢʤ/ʛʦʜ ʧʽʰʦʭʽʜ ʤʦʞʝ ʚʽʜʣʝʪʽʪʠ ʥʘ 50 ʤ, ʘ ʥʘ 

ʰʚʠʜʢʦʩʪʽ 50 ʢʤ/ʛʦʜ ð ʣʠʰʝ ʥʘ 15 ʤ. 

ɺʫʣʠʮʷ ʪʘ ʜʦʨʦʛʘ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ: ʜʦʨʦʛʘ ʧʨʠʟʥʘʯʝʥʘ ʚʠʢʣʶʯʥʦ ʜʣʷ ʨʫʭʫ 

ʤʦʪʦʨʠʟʦʚʘʥʠʭ ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʪʦʜʽ ʷʢ ʚʫʣʠʮʷ ʤʽʩʪʠʪʴ ʧʨʦʾʞʜʞʫ ʯʘʩʪʠʥʫ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʽʥʦʜʽ ð ʜʣʷ ʧʽʰʦʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʪʨʦʪʫʘʨ, ʷʢʠʡ ʩʣʫʞʠʪʴ ʣʠʰʝ ʜʣʷ ʧʽʰʦʭʦʜʽʚ. ʄʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʩʤʫʛʠ 
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ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ. ʊʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʫʣʠʮʴ ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʨʝʙʠ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʭ 

ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ʉʝʨʝʜ ʤʦʞʣʠʚʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʽʰʦʭʦʜʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

(ʰʪʨʘʬʠ), ʦʨʛʘʥʽʟʘʮʽʡʥʽ (ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ), ʢʦʥʩʪʨʫʢʪʠʚʥʽ (ʘʨʭʽʪʝʢʪʫʨʥʽ ʨʽʰʝʥʥʷ ʚʫʣʠʮʴ) ʪʘ ʧʨʦʧʘʛʘʥʜʫ 

ʙʝʟʧʝʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʥʘ ʜʦʨʦʟʽ. ʐʪʨʘʬʠ ʫ ʅʽʤʝʯʯʠʥʽ ʧʦʨʫʰʝʥʥʷ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʟʘʛʘʣʦʤ ʫ 6 ʨʘʟʽʚ 

ʚʠʱʝ, ʥʽʞ ʚ ʋʢʨʘʾʥʽ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʧʫʥʢʪʽʚ. ɼʞʝʨʝʣʦ ʅʽʤʝʯʯʠʥʘ ʚʠʙʨʘʥʦ ʯʝʨʝʟ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʩʤʝʨʪʥʦʩʪʽ ʥʘ ʜʦʨʦʛʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʂʨʘʾʥʘ ʽʥʚʝʩʪʫʻ 

ʟʥʘʯʥʽ ʢʦʰʪʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʚ ʮʽʡ ʩʬʝʨʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʥʦʨʤʘʪʠʚʠ ʪʘ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽ ʨʽʰʝʥʥʷ. 

ʊʘʢʦʞ ʚʨʘʭʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʝʜʽʥʢʫ ʧʽʰʦʭʦʜʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʨʦʙʣʷʪʠ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʙʝʟʧʝʢʠ. ʅʽʤʝʯʯʠʥʘ ʤʘʻ ʩʭʦʞʫ ʩʪʨʫʢʪʫʨʫ ʤʽʩʪ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʩʧʽʰʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʛʘʭ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ʑʦʜʦ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ, ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʛʘʣʴʤʽʚʥʠʡ ʰʣʷʭ, ʨʠʟʠʢʠ ʪʘ 

ʧʨʠʥʮʠʧʠ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ. 

ʅʝʨʝʛʫʣʴʦʚʘʥʽ ʧʽʰʦʭʽʜʥʽ ʧʝʨʝʭʦʜʠ (ʅʇʇ) ʤʘʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʘʨʽʡʥʦʩʪʽ: ʚ ʋʢʨʘʾʥʽ 10% ʚʩʽʭ ɼʊʇ ʟ 

ʧʽʰʦʭʦʜʘʤʠ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʅʇʇ, ʟ ʷʢʠʭ 7% ʻ 

ʩʤʝʨʪʝʣʴʥʠʤʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʫ ʅʽʤʝʯʯʠʥʽ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʟʥʘʯʥʦ ʥʠʞʯʽ ð ʣʠʰʝ 2% ʟ ɼʊʇ ʥʘ ʅʇʇ, ʟ ʷʢʠʭ 0,4% 

ʩʤʝʨʪʝʣʴʥʽ.  

ʅʝʨʝʛʫʣʴʦʚʘʥʽ ʧʽʰʦʭʽʜʥʽ ʧʝʨʝʭʦʜʠ ʜʽʡʩʥʦ ʯʘʩʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʠʤ ʨʽʚʥʝʤ ʘʚʘʨʽʡʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʥʝʥʘʣʝʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ 

ʧʨʘʚʠʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ. 

ʅʝʜʘʚʥʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʘʚʪʦʥʦʤʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʧʦʢʘʟʫʻ, ʷʢ ʙʝʟʧʽʣʦʪʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʽʰʦʭʦʜʘʤʠ ʪʘ ʚʝʣʦʩʠʧʝʜʠʩʪʘʤʠ. ɿʘ 1500 ʛʦʜʠʥ ʜʘʥʠʭ ʟ ʉʐɸ, 

ʅʽʤʝʯʯʠʥʠ ʪʘ ʋʢʨʘʾʥʠ ʚʠʷʚʣʝʥʦ, ʱʦ: 

ʇʦʚʦʨʦʪʠ ʧʨʘʚʦʨʫʯ ʻ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʧʽʰʦʭʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʜʽʾ ʤʦʞʫʪʴ ʥʝ ʧʦʤʽʪʠʪʠ 

ʧʽʰʦʭʦʜʽʚ, ʷʢʽ ʧʝʨʝʭʦʜʷʪʴ ʜʦʨʦʛʫ. 

ʇʦʚʦʨʦʪʠ ʣʽʚʦʨʫʯ ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʜʽʾ ʤʦʞʫʪʴ ʥʝ ʙʘʯʠʪʠ ʾʭ 

ʧʽʜ ʯʘʩ ʤʘʥʝʚʨʫ. 

ʎʽ ʚʠʩʥʦʚʢʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ, ʪʘʢʠʭ ʷʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʚʠʜʽʣʝʥʠʭ ʩʤʫʛ ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ. 

ʇʨʘʚʠʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʦʜʽʚ ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʘʚʘʨʽʡ ʟʘ ʫʯʘʩʪʶ ʚʨʘʟʣʠʚʠʭ 

ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ʇʨʠʥʮʠʧʠ ʙʝʟʧʝʢʠ ʜʣʷ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ ʚʢʣʶʯʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʯʽʪʢʦʾ ʚʠʜʠʤʦʩʪʽ, 

ʥʘʣʝʞʥʝ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʧʦʟʥʘʯʝʥʥʷ ʧʝʨʝʭʦʜʽʚ. ʉʚʽʪʣʦʬʦʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʙʝʟʧʝʢʠ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ. 

ɿʘʢʦʥ ʪʷʞʽʥʥʷ ʧʽʰʦʭʦʜʘ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʨʽʰʝʥʥʷ ʧʝʨʝʡʪʠ ʜʦʨʦʛʫ ʥʘ ʯʝʨʚʦʥʠʡ ʩʠʛʥʘʣ ʤʦʞʝ ʟʘʣʝʞʘʪʠ 

ʚʽʜ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ, ʰʠʨʠʥʠ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ʪʘ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʘʚʪʦʤʦʙʽʣʷʤʠ. 

ʇʦʨʽʚʥʷʥʥʷ ʫʤʦʚ ʨʫʭʫ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʘʭ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʩʪʽʚ ʽ ʧʽʰʦʭʦʜʽʚ ʤʦʞʥʘ 

ʦʮʽʥʠʪʠ ʯʝʨʝʟ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʩʪʘʥʦʚʠʪʴ 70 ʩʝʢʫʥʜ, ʘ ʜʣʷ ʧʽʰʦʭʦʜʽʚ ð 30 ʩʝʢʫʥʜ, ʮʝ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʚʘʛʫ ʘʚʪʦʤʦʙʽʣʽʩʪʽʚ ʫ ʧʝʚʥʠʭ 

ʩʠʪʫʘʮʽʷʭ. 

ʇʽʜʟʝʤʥʽ ʧʽʰʦʭʽʜʥʽ ʧʝʨʝʭʦʜʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʢʫ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʫʭʫ, ʘʣʝ ʤʘʶʪʴ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʦʩʢʽʣʴʢʠ ʨʠʟʠʢʠ ʢʨʘʜʽʞʦʢ ʘʙʦ ʦʙʤʘʥʫ ʚ ʪʘʢʠʭ ʤʽʩʮʷʭ ʚʠʱʽ. 

ʊʨʘʤʚʘʡʥʽ ʟʫʧʠʥʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʾʭʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝ ʻ ʯʽʪʢʠʤ ʘʙʦ 

ʚʠʜʠʤʠʤ ʜʣʷ ʧʽʰʦʭʦʜʽʚ. 

ɺ ʅʽʤʝʯʯʠʥʽ ʩʠʪʫʘʮʽʷ ʟ ʪʨʘʤʚʘʡʥʠʤʠ ʟʫʧʠʥʢʘʤʠ ʙʽʣʴʰ ʧʨʦʜʫʤʘʥʘ: ʚʦʥʠ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʽʜʦʢʨʝʤʣʝʥʽ 

ʚʽʜ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ, ʘʙʦ ʤʘʶʪʴ ʩʚʽʪʣʦʬʦʨʠ, ʷʢʽ ʟʫʧʠʥʷʶʪʴ ʨʫʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʪʨʘʤʚʘʷ. 

ʎʝ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʜʣʷ ʧʽʰʦʭʦʜʽʚ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʥʘ ʧʨʦʾʞʜʞʫ ʯʘʩʪʠʥʫ, ʽ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ɿʘʭʦʜʠ ʙʝʟʧʝʢʠ ʜʣʷ ʣʽʪʥʽʭ ʧʽʰʦʭʦʜʽʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪ. ɺʨʘʭʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʫʭʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʽʰʦʭʦʜʽʚ ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʘʚʘʨʽʡ. ʊʨʘʥʩʧʦʨʪʥʽ ʚʽʜʜʽʣʠ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ 3 ʤ/ʩ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʜʣʷ ʧʝʨʝʪʠʥʫ 

ʧʝʨʝʭʨʝʩʪʴ. ʗʢʱʦ ʥʘ ʧʝʚʥʠʭ ʧʝʨʝʭʦʜʘʭ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʩʫʚʘʶʪʴʩʷ ʣʶʜʠ, ʷʢʽ ʭʦʜʷʪʴ ʧʦʚʽʣʴʥʽʰʝ ʘʙʦ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʽʥʚʘʣʽʜʥʠʤʠ ʚʽʟʢʘʤʠ, ʚʘʨʪʦ ʟʤʝʥʰʠʪʠ ʮʶ ʰʚʠʜʢʽʩʪʴ ʜʦ 1 ʤ/ʩ.  ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

96% ʣʽʪʥʽʭ ʣʶʜʝʡ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ 1 ʤ/ʩ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʝʢʮʽʾ ʩʪʘʥʜʘʨʪʽʚ.  

ʇʦʢʨʘʱʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʝʚʥʠʭ ʚʠʤʦʛ : 
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o ʇʽʜʥʷʪʽ ʨʦʟʜʽʣʦʚʽ ʩʤʫʛʠ: ʆʩʪʨʽʚʮʽ ʫ ʮʝʥʪʨʽ ʜʦʨʦʛʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʝ ʤʽʩʮʝ ʜʣʷ ʟʫʧʠʥʢʠ 

ʧʽʰʦʭʦʜʽʚ ʧʨʠ ʧʝʨʝʪʠʥʽ ʰʠʨʰʠʭ ʜʦʨʽʛ. 

o ʊʨʠʩʪʦʨʦʥʥʽ ʧʝʨʝʭʨʝʩʪʷ: ɺʦʥʠ ʤʝʥʰ ʩʢʣʘʜʥʽ ʫ ʥʘʚʽʛʘʮʽʾ ʪʘ ʙʝʟʧʝʯʥʽʰʽ ʜʣʷ ʣʽʪʥʽʭ ʧʽʰʦʭʦʜʽʚ. 

o ʅʘʩʘʜʞʝʥʥʷ: ɺʫʣʠʮʽ, ʦʙʩʘʜʞʝʥʽ ʜʝʨʝʚʘʤʠ, ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʪʴ ʤʝʞʽ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ʪʘ 

ʪʨʦʪʫʘʨʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʽʰʦʭʦʜʘʤ. 

ʇʽʰʦʭʽʜʥʽ ʧʝʨʝʭʦʜʠ ʩʧʨʘʚʜʽ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʙʝʟʧʝʢʠ ʤʦʣʦʜʰʠʭ ʧʽʰʦʭʦʜʽʚ, ʪʦʜʽ ʷʢ 

ʣʽʪʥʽ ʣʶʜʠ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴ ʦʙʝʨʝʞʥʽʩʪʴ, ʫʥʠʢʘʶʯʠ ʧʝʨʝʭʦʜʽʚ ʫ ʥʝʙʝʟʧʝʯʥʠʭ ʤʽʩʮʷʭ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

ʣʽʪʥʽ ʧʽʰʦʭʦʜʠ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɹʝʟʧʝʯʥʽ ʫʤʦʚʠ ʜʣʷ ʣʽʪʥʽʭ ʧʽʰʦʭʦʜʽʚ: 

1. ʄʦʪʠʚʘʮʽʷ ʧʝʨʝʭʦʜʫ: ʃʽʪʥʽ ʣʶʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʥʰ ʩʭʠʣʴʥʽ ʜʦ ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ ʜʦʨʦʛʫ, ʷʢʱʦ ʮʝ 
ʟʜʘʻʪʴʩʷ ʥʝʙʝʟʧʝʯʥʠʤ. ɺʘʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʟʘʦʭʦʯʫʻ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʰʦʭʽʜʥʽ 

ʧʝʨʝʭʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʜʦʙʨʝ ʦʩʚʽʪʣʝʥʽ ʪʘ ʯʽʪʢʦ ʧʦʟʥʘʯʝʥʽ ʧʝʨʝʭʦʜʠ. 

2. ɽʩʪʝʪʠʢʘ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ: ɼʝʢʦʨʘʪʠʚʥʽ ʧʽʰʦʭʽʜʥʽ ʧʝʨʝʭʦʜʠ ʤʦʞʫʪʴ ʟʘʣʫʯʘʪʠ ʤʦʣʦʜʰʠʭ 
ʧʽʰʦʭʦʜʽʚ, ʘʣʝ ʾʭʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʣʽʪʥʽʭ ʣʶʜʝʡ ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʘ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʪʘ ʙʝʟʧʝʢʘ ʤʘʶʪʴ ʙʫʪʠ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ. 

3. ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ:  

o ʆʩʚʽʪʣʝʥʥʷ: ʗʩʢʨʘʚʝ ʦʩʚʽʪʣʝʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʾʭ ʚʠʜʠʤʽʩʪʴ ʚʥʦʯʽ. 

o ɺʽʜʝʦʢʘʤʝʨʠ: ʄʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʠʪʫʘʮʽʶ ʥʘ ʧʝʨʝʭʦʜʘʭ ʽ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ 

ʨʠʟʠʢʠ. 

o ɿʥʘʢʠ: ɼʦʜʘʪʢʦʚʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽ ʟʥʘʢʠ ʤʦʞʫʪʴ ʥʘʛʘʜʫʚʘʪʠ ʚʦʜʽʷʤ ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʧʽʰʦʭʦʜʽʚ, 
ʦʩʦʙʣʠʚʦ ʥʘ ʟʘʚʘʥʪʘʞʝʥʠʭ ʜʦʨʦʛʘʭ. 

ʎʽ ʟʘʭʦʜʠ ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʫʶʪʴ ʙʝʟʧʝʢʫ, ʘ ʡ ʧʽʜʚʠʱʫʶʪʴ ʜʦʚʽʨʫ ʧʽʰʦʭʦʜʽʚ ʜʦ ʜʦʨʦʞʥʴʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʄʝʪʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʽʰʦʭʦʜʽʚ ʧʦʣʷʛʘʻ ʫ ʟʤʝʥʰʝʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʜʣʷ ʢʨʘʾʥʠ ʪʘ ʟʥʠʞʝʥʥʽ 

ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʜʦʙʨʦʙʫʪʫ, ʟʜʦʨʦʚ'ʷ ʪʘ ʜʦʚʛʦʣʽʪʪʷ 

ʥʘʩʝʣʝʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. National Highway Traffic Safety Administration (NHTSA). 

2. Pedestrian Safety: A Review of the Literature. 

3. World Health Organization (WHO). 

4. Pedestrian Safety: A Review of the Literature. 

5. ʉʪʘʥʜʘʨʪʠ ɭʉ ʱʦʜʦ ʟʘʭʠʩʪʫ ʧʽʰʦʭʦʜʽʚ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 
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ɭʬʽʤʝʥʢʦ ʅ.ɸ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ  

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ 

ɭʬʽʤʝʥʢʦ ɺ.ʉ., ʩʪʫʜʝʥʪ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʄɸʊɽʄɸʊʀʏʅɸ ʄʆɼɽʃʔ ʂʆʅʊʈʆʃʔ ʗʂʆʉʊɯ ʅɸɼɸʅʅʗ ʇʆʉʃʋɻ ʅɸ 

ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʆʄʋ ʇɯɼʇʈʀɭʄʉʊɺɯ 

 
ɺʩʪʫʧ. ʇʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʽʩʪʴ 

ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʪʦʯʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʚʜʘʥʴ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤʠ ʯʝʨʝʟ ʩʣʘʙʢʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʽ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʾʭ ʧʘʨʘʤʝʪʨʽʚ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ (ɸʊʇ) ʚ 

ʫʤʦʚʘʭ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʩʪʽ ʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ ʜʚʦʨʽʚʥʝʚʦʛʦ ʧʽʜʭʦʜʫ ʚ ʾʭ 

ʤʦʜʝʣʶʚʘʥʥʽ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʨʦʟʨʦʙʢʘ ʟʘʛʘʣʴʥʦʾ ʩʭʝʤʠ ʜʚʦʨʽʚʥʝʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʚʠʙʽʨ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʾʾ ʨʝʘʣʽʟʘʮʽʾ; 

- ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ, ʪʦʙʪʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ ʟʘʚʜʘʥʥʷ ʥʘ 

ʙʘʟʽ ʘʧʘʨʘʪʫ ʽʥʪʝʨʚʘʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʤʦʜʝʣʽ ʚʝʨʭʥʴʦʛʦ 

ʨʽʚʥʷ; 

- ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʪʦʙʪʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʢʪʦʨʥʦʾ ʟʘʜʘʯʽ ʟ 

ʥʝʯʽʪʢʠʤʠ ʘʙʦ ʽʥʪʝʨʚʘʣʴʥʦ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ï ʮʝ ʤʦʜʝʣʴ ʪʝʦʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʥʘ ʙʘʟʽ ʷʢʦʾ ʙʫʜʫʻʪʴʩʷ ʽ 

ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʝ ʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʨʽʚʥʝʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩʥʠʤʦ ʧʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʦʨʫ ʽ ʫʭʚʘʣʝʥʥʷ 

ʩʪʨʘʪʝʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʅʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝ, ʱʦ ʻ ʫ 

ʨʦʟʧʦʨʷʜʞʝʥʥʽ ɸʊʇ (ʪʨʫʜʦʚʽ, ʪʝʭʥʽʯʥʽ ʨʝʩʫʨʩʠ). ʅʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʬʦʨʤʫʣʶʻʪʴʩʷ ʽ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʟʥʘʭʦʜʞʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʨʦʝʢʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʚʠʙʽʨ ʢʨʘʱʦʛʦ ʟ ʥʠʭ. ʄʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʮʽʻʾ ʟʘʜʘʯʽ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʝʢʪʦʨʥʫ ʟʘʜʘʯʫ ʧʨʦ ʜʦʩʢʦʥʘʣʽ ʧʦʻʜʥʘʥʥʷ ʚ 3-ʜʦʣʴʥʦʤʫ 3-ʦʜʥʦʨʽʜʥʦʤʫ ʛʽʧʝʨʛʨʘʬʽ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʯʦʪʠʨʠ ʚʠʜʠ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʦ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʽ ʨʝʤʦʥʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: 

- ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʽʚ; 

- ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ; 

- ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ; 

- ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ.  

ɼʣʷ ʨʦʟʛʣʷʜʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʯʦʪʠʨʠ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ. ʎʝ ʘʛʨʝʛʘʪʥʦ-ʜʽʣʴʥʠʯʥʘ ʬʦʨʤʘ; 

ʢʦʤʧʣʝʢʩʥʘ ʬʦʨʤʘ;  ʦʧʝʨʘʮʽʡʥʦ-ʧʦʩʪʦʚʘ ʬʦʨʤʘ; ʘʛʨʝʛʘʪʥʦ-ʟʦʥʘʣʴʥʘ ʬʦʨʤʘ. 

ʄʝʪʦʶ ɸʊʇ ʻ ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ɸʊʇ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʙʫʜʦʚʘ ʩʪʨʘʪʝʛʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ɸʊʇ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʝʢʪʦʨʥʠʭ ʦʮʽʥʢʘʭ ʥʘʩʪʫʧʥʠʭ 

ʪʨʴʦʭ ʚʠʤʦʛ: 

- ʦʮʽʥʢʘ ʧʦʩʣʫʛ, ʷʢʽ ʥʘʜʘʻ ɸʊʇ; 

- ʦʮʽʥʢʘ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ; 

- ʦʮʽʥʢʘ ʽʩʥʫʶʯʠʭ ʨʝʩʫʨʩʽʚ ɸʊʇ. 

ʅʘ ʙʘʟʽ ʢʦʞʥʦʾ ʟ ʮʠʭ ʚʝʢʪʦʨʥʠʭ ʦʮʽʥʦʢ ʬʦʨʤʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʢʘʟʥʠʢʘ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʦʩʣʫʛ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ (P), ʧʦʢʘʟʥʠʢʘ ʾʭ ʩʧʦʞʠʚʯʦʾ ʷʢʦʩʪʽ (S) ʽ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ (Q). 

ɺʢʘʟʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʦʮʽʥʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʢʣʘʜʝʥʠʤ ʥʠʞʯʝ ʤʝʪʦʜʦʤ ʘʥʘʣʽʪʠʯʥʦʾ ʽʻʨʘʨʭʽʾ (Analytic 

Hierarchy Process ï AHP) ʱʦ ʥʘʙʫʚ ʚ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

ʇʝʨʝʚʘʛʦʶ ʤʝʪʦʜʫ AHP ʻ ʪʝ, ʱʦ ʚʽʥ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʝʢʩʧʝʨʪʠ ʘʙʦ ʦʩʦʙʠ, 

ʱʦ ʫʭʚʘʣʶʶʪʴ ʨʽʰʝʥʥʷ, ʥʝ ʤʦʞʫʪʴ ʜʘʪʠ ʘʙʩʦʣʶʪʥʽ ʦʮʽʥʢʠ ʘʣʴʪʝʨʥʘʪʠʚ ʧʦ ʢʨʠʪʝʨʽʷʤ ʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʩʣʘʙʢʽʰʠʤʠ ʧʦʨʽʚʥʷʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. ʅʘ ʥʠʞʥʴʦʤʫ (ʧʝʨʰʦʤʫ) ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ AHP ʬʘʭʽʚʮʽ ʚʽʜʜʽʣʫ 

ʤʘʨʢʝʪʠʥʛʫ (ʝʢʩʧʝʨʪʠ) ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʢʘʣʫ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ, ʧʦʧʘʨʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ 

ʨʦʟʩʪʘʚʣʷʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ: ʢʨʠʪʝʨʽʾ ï ʘʣʴʪʝʨʥʘʪʠʚʠ. ɺʽʜʤʽʪʠʤʦ, ʱʦ 

ʨʽʚʥʽ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʧʨʠʚʝʜʝʥʽ ʜʦ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʷ 1 

ʐʢʘʣʘ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ 

ʈʽʚʝʥʴ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʂʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ 

ʈʽʚʥʘ ʚʘʞʣʠʚʽʩʪʴ 1 

ʇʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ 3 

ɯʩʪʦʪʥʘ ʘʙʦ ʩʠʣʴʥʘ ʧʝʨʝʚʘʛʘ 5 

ɿʥʘʯʥʘ ʚʝʣʠʢʘ ʧʝʨʝʚʘʛʘ 7 

ɼʫʞʝ ʚʝʣʠʢʘ ʧʝʨʝʚʘʛʘ 9 

 

ɼʘʣʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʽ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʢʦʞʥʦʾ 

ʘʣʴʪʝʨʥʘʪʠʚʠ. ʆʧʠʩ ʨʝʘʣʽʟʘʮʽʾ ʝʪʘʧʽʚ ʤʝʪʦʜʫ AHP ʧʨʝʜʩʪʘʚʠʤʦ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ ʛʨʫʧ ʢʨʠʪʝʨʽʾʚ, 

ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʦʞʥʦʾ ʟ ʪʨʴʦʭ ʚʠʤʦʛ ʽ ʢʦʥʢʨʝʪʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʢʘʭ ʨʽʚʥʽʚ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ. 

ʂʦʤʽʩʽʷ ʟ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʨʦʟʛʣʷʜʘʻ ʧʦʩʣʫʛʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘ ɸʊʇ Ὄ , Ὦ

ρȣά, (m = 4 ): 

(  ï ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʽʚ. 

(ï ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. 

(  ï ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ. 

(  ï ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ.  

ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʽ ʢʨʠʪʝʨʽʾ ɸʊʇ: 

˗  ï ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

˗  ï ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʟ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ; 

˗  ï ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

˗  ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʪʽʚ ʂʦʤʧʘʥʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʢʘʣʫ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʟʘʧʦʚʥʶʻʪʴʩʷ ʪʘʙʣ. 

2. 

ʊʘʙʣʠʮʷ 2 

ʄʘʪʨʠʮʷ ʧʦʨʽʚʥʷʥʴ ʢʨʠʪʝʨʽʾʚ ɸʊʇ  

ʂʨʠʪʝʨʽʾ ˗  ˗  ˗  ˗  ɺʣʘʩʥʠʡ 

ʚʝʢʪʦʨ 

ɺʘʛʘ 

ύ 

˗  1 1/3 3 1/3 0,760 0,151 

˗  3 1 5 1 1,968 0,391 

˗  1/3 1 1 1/3 0,340 0,067 

˗  3 1 5 1 1,968 0,391 

 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʢʨʠʪʝʨʽʾ çʧʨʠʙʫʪʢʦʚʽʩʪʴ ʟ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ˗è ʽ çʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ ˗è ʤʘʶʪʴ 
ʜʣʷ ɸʊʇ ʨʽʚʥʫ ʚʘʞʣʠʚʽʩʪʴ, ʧʦʤʽʨʥʦ ʧʝʨʝʚʝʨʰʫʶʪʴ ʧʦ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʡ çʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ˗è ʽ ʽʩʪʦʪʥʦ ʧʝʨʝʚʝʨʰʫʶʪʴ ʢʨʠʪʝʨʽʡ çʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ˗è. 
ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʠʪʠ ʚʣʘʩʥʠʡ ʚʝʢʪʦʨ ʤʘʪʨʠʮʽ, 

ʦʙʨʘʭʦʚʫʶʯʠ ʢʦʨʽʥʴ n -ʛʦ ʩʪʫʧʝʥʷ ( n ï ʨʦʟʤʽʨʥʽʩʪʴ ʤʘʪʨʠʮʽ ʧʦʨʽʚʥʷʥʴ) ʟ ʜʦʙʫʪʢʫ ʝʣʝʤʝʥʪʽʚ ʢʦʞʥʦʛʦ 

ʨʷʜʢʘ ʘ ʧʦʪʽʤ ʰʣʷʭʦʤ ʥʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʫ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʘʞʣʠʚʦʩʪʽ ʘʙʦ ʚʘʛʠ ʢʨʠʪʝʨʽʾʚ ύ, i =1,n, 

ʊʘʢ ʩʘʤʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜʥʦʩʥʘ ʚʘʞʣʠʚʽʩʪʴ ὺ  ʢʦʞʥʦʾ ʧʦʩʣʫʛʠ Ὄ ʧʦ ʢʦʞʥʦʤʫ ʟ ʢʨʠʪʝʨʽʾʚ ὑ, j 

=1ém, i =1én (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 

ɺʽʜʥʦʩʥʘ ʚʘʞʣʠʚʽʩʪʴ ʧʦʩʣʫʛ ʧʦ ʢʨʠʪʝʨʽʶ ˗  ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

ʇʦʩʣʫʛʠ ˚  ˚  ˚  ˚  ɺʣʘʩʥʠʡ 

ʚʝʢʪʦʨ 

ɺʘʛʘ 

ὺ  

˚  1 1/5 3 3 1,16 0,23 

˚  5 1 5 5 3,34 0,65 

˚  1/3 1/5 1 1/3 0,39 0,08 

˚  1/3 1/5 3 1 0,2 0,04 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʢʦʞʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʝʪʦʜ ʘʥʘʣʽʪʠʯʥʦʾ ʽʻʨʘʨʭʽʾ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʩʠʥʪʝʟ ʦʪʨʠʤʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ. ʅʝʦʙʭʽʜʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὓ ύϽὺ  (1) 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ʜʝ Ὓ ï ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ j -ʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ;ύ ï ʚʘʛʘ i -ʛʦ ʢʨʠʪʝʨʽʶὺ  ï ʚʘʞʣʠʚʽʩʪʴ j -ʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʧʦ i -ʡ ʧʦʩʣʫʟʽ; 

ɼʣʷ ʯʦʪʠʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʧʦʩʣʫʛ ʧʨʦʚʝʜʝʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ 

ʧʦʢʘʟʥʠʢʽʚ ὖ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʦʩʣʫʛ ʜʣʷ ɸʊʇ: 

  ὖ = 0,151Ͻ0,23 + 0,391Ā0,57 + 0,067Ā0,22 + 0,391Ā0,12 = 0,320 

   ὖ = 0,151Ā0,65 + 0,391Ā0,26 + 0,067Ā0,57 + 0,391Ā0,06 = 0,261 

 ὖ = 0,151Ā0,08 + 0,391Ā0,06 + 0,067Ā0,10 + 0,391Ā0,56 = 0,261 

 ὖ= 0,151Ā0,04 + 0,391Ā0,11 + 0,067Ā0,11 + 0,391Ā0,26 = 0,158 

 

(2) 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʪʫ ʽ ʘʥʢʝʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʬʘʭʽʚʮʷʤʠ ɸʊʇ (ʝʢʩʧʝʨʪʘʤʠ) ʚʠʜʽʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʩʧʦʞʠʚʯʽ ʢʨʠʪʝʨʽʾ ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ˞̨ (ʪʘʙʣ. 4). 

˞ ï ʤʝʪʦʜʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

˞ ï ʢʚʘʣʽʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʫ;  

˞ ïh ʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

˞ ï ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ.  

ʊʘʙʣʠʮʷ 4 

ʄʘʪʨʠʮʷ ʧʦʨʽʚʥʷʥʴ ʩʧʦʞʠʚʯʠʭ ʢʨʠʪʝʨʽʾʚ ˞̨ 

ʂʨʠʪʝʨʽʾ ˞̨ ˞ ˞ ˞ ˞ ʆʩʦʙʠʩʪʠʡ 

ʚʝʢʪʦʨ 
ɺʘʛʘ ύ 

˞ 1 3 3 5 2,590 0,499 

˞ 1/3 1 1 1/5 0,508 0,098 

˞ 1/3 1 1 1/7 0,467 0,090 

˞ 1/5 5 7 1 1,627 0,313 

 

ʂʨʠʪʝʨʽʡ ç˞ ï ʤʝʪʦʜʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪè ʽʩʪʦʪʥʦ ʧʝʨʝʚʝʨʰʫʻ ʢʨʠʪʝʨʽʡ ç ˞  ï ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪè ʽ ʧʦʤʽʨʥʦ ʧʝʨʝʚʝʨʰʫʻ ʢʨʠʪʝʨʽʾ Ⱥ˞  ï ʢʚʘʣʽʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʫ;)è ʽ ç˞ ï ʰʚʠʜʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪè. ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʘʭʫʥʦʢ ʢʦʤʧʦʥʝʥʪ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʫ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ 

ʢʨʠʪʝʨʽʾʚ, ʪʦʙʪʦ ʚʘʛʠ ύ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʦʧʠʩʘʥʦʤʫ ʚʠʱʝ ʨʦʟʨʘʭʫʥʢʫ. 

ʆʩʢʽʣʴʢʠ ɸʊʇ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʧʦʩʣʫʛ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʟ ʯʦʪʠʨʴʦʭ 

ʚʠʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʩʫʮʽʣʴʥʠʡ, ʚʠʙʽʨʢʦʚʠʡ, ʙʝʟʧʝʨʝʨʚʥʠʡ, ʧʝʨʽʦʜʠʯʥʠʡ), ʪʦ ʽʩʥʫʻ ὒ, j=1é16 

ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʠʢʦʥʫʚʘʥʠʭ ʧʦʩʣʫʛ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʚʥʦʛʦ ʚʠʜʫ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ : j=1 ï 

ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʮʽʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=2 ï ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ 

ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʽʨʢʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=3 ï ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=4 ï ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=5 ï ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʮʽʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ; j=6 ï ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʽʨʢʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=7 ï 

ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=8 ï ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=9 ï ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʮʽʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=10 ï ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʠʙʽʨʢʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=11 ï ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʠʡ 

ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=12 ï ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ; j=13 ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʮʽʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

j=14 ï ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʽʨʢʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=15 ï 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; j=16 ï 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ɸʊʇ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʘʪʠ ʚʽʜʥʦʩʥʽ ʦʮʽʥʢʠ ʚʘʞʣʠʚʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʭ ʚʠʜʽʚ 

ʨʦʙʽʪ, ʚʨʘʭʦʚʫʶʯʠ ʬʦʨʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ, 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ, ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʟ 

ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ,  ʤʝʪʦʜʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; ʢʚʘʣʽʬʽʢʘʮʽʶ ʧʝʨʩʦʥʘʣʫ; ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. ʎʷ ʤʦʜʝʣʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʮʽʥʢʘʭ ʨʽʚʥʽʚ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ 

ʢʨʠʪʝʨʽʷ. 
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ɿʘʭʘʨʯʫʢ ɺ.ɯ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜ.ʪ.ʥ., ʧʨʦʬ. 

ʇʨʦʭʦʨʫʢ ɯ.ʄ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʆʥʫʬʨʫʢ ʉ.ʆ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʅʝʯʠʧʦʨʝʥʢʦ ʄ.ʉ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ ɺʀɹʆʈʋ ɸʃʔʊɽʈʅɸʊʀɺʅʀʍ ʄʆʊʆʈʅʀʍ 

ʇɸʃʀɺ 
 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʙʦʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʦʪʦʨʥʠʭ 

ʧʘʣʠʚ ʟʘʤʽʩʪʴ ʙʝʥʟʠʥʽʚ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʨʦʙʣʝʥʦ ʩʧʨʦʙʫ ʚʠʢʦʥʘʪʠ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ, ʝʥʝʨʛʦʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʧʘʣʠʚʦ. 

ʅʠʥʽ ʟʥʘʯʠʤʽʩʪʴ ʟʘʤʽʥʠ ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ ʥʘʬʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽʥʰʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ 

ʧʘʣʠʚʘʤʠ ʟʘʡʤʘʻ ʯʽʣʴʥʝ ʤʽʩʮʝ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʣʠʚ-ʟʘʤʽʥʥʠʢʽʚ ʦʮʽʥʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ: ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ 

ʧʘʣʠʚ-ʟʘʤʽʥʥʠʢʽʚ; ʩʫʤʘʨʥʽ (ʟʘ ʚʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ) ʥʝʛʘʪʠʚʥʽ ʚʧʣʠʚʠ ʥʘ ʜʦʚʢʽʣʣʷ; ʪʝʭʥʦʣʦʛʽʯʥʘ 

(ʝʥʝʨʛʝʪʠʯʥʘ) ʩʫʤʽʩʥʽʩʪʴ; ʪʝʧʣʦʪʚʦʨʥʽʩʪʴ ʪʘ ʤʝʞʽ ʟʘʡʤʠʩʪʦʩʪʽ ʛʦʨʶʯʠʭ ʩʫʤʽʰʝʡ; ʜʝʪʦʥʘʮʽʡʥʘ ʩʪʽʡʢʽʩʪʴ 

ʘʙʦ ʟʘʡʤʠʩʪʽʩʪʴ; ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ, ʂʂɼ ʦʪʨʠʤʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ; ʢʦʨʦʟʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ; ʙʝʟʧʝʢʘ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʽʥ. 

ʊʦʤʫ ʥʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʨʦʙʢʦʶ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʚʠʙʦʨʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʦʮʽʥʦʯʥʠʭ ʢʨʠʪʝʨʽʾʚ  

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʧʘʣʠʚʘʤʠ-ʟʘʤʽʥʥʠʢʘʤʠ ʻ ʧʨʠʨʦʜʥʠʡ ʛʘʟ (ʫ ʩʪʠʩʥʫʪʦʤʫ (ʉʇɻ) ʪʘ ʟʨʽʜʞʝʥʦʤʫ ʚʠʜʘʭ 

(ʉʢʇɻ)), ʟʨʽʜʞʝʥʠʡ ʥʘʬʪʦʚʠʡ ʛʘʟ (ɿʅɻ), ʢʦʤʧʦʟʠʮʽʡʥʽ ʨʽʜʢʽ ʧʘʣʠʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʠʨʪʦʝʬʽʨʦʚʦʾ ʩʫʤʽʰʽ, ʙʽʦʛʘʟ, ʩʠʥʪʝʪʠʯʥʽ ʧʘʣʠʚʘ, ʚʢʣʶʯʘʶʯʠ ʜʠʤʝʪʠʣʦʚʠʡ ʝʬʽʨ 

(ɼʄɽ), ʚʦʜʥʦʧʘʣʠʚʥʽ ʝʤʫʣʴʩʽʾ (ɺʇɽ) ʪʘ ʽʥ. 

ʇʝʨʚʠʥʥʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʧʘʣʠʚ ʻ ʥʘʬʪʘ, ʚʫʛʽʣʣʷ, ʧʨʠʨʦʜʥʠʡ 

ʛʘʟ, ʛʦʨʶʯʽ ʩʣʘʥʮʽ, ʘ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʘʣʠʚ ï  ʦʣʽʡʥʘ ʨʦʩʣʠʥʥʽʩʪʴ (ʙʽʦʤʘʩʘ), ʤʽʥʝʨʘʣʠ, ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ, ʷʢʽ 

ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʻ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʠʤʦʛʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʨʦʙʢʦʶ 

ʥʦʚʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʾʭ ʚʠʙʦʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʮʽʥʦʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʫ 

ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (ʚʠʜʦʙʫʪʦʢ, ʧʝʨʝʨʦʙʢʘ, ʟʙʝʨʽʛʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʷ, 

ʫʪʠʣʽʟʘʮʽʷ). 

ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʠʙʽʨ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʟʫʤʦʚʣʶʻ ʚʽʜʧʦʚʽʜʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ, ʟʘʧʘʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘ 

ʧʨʦʛʨʘʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʘ ʚ ʮʽʣʦʤʫ. 

ɿʘʛʘʣʦʤ ʚʠʢʦʥʘʥʥʷ ʩʫʯʘʩʥʠʭ ʝʥʝʨʛʦʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ: 

- ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʟʘʤʽʥʥʠʢʽʚ/ʜʦʙʘʚʦʢ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ; 

- ʢʦʤʧʣʝʢʩʥʦʾ (ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ) ʤʦʞʣʠʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʧʦʚʥʦʾ 

(ʯʘʩʪʢʦʚʦʾ) ʟʘʤʽʥʠ ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ. 

ɼʘʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ (ʥʘʫʢʦʚʘ ʩʫʪʥʽʩʪʴ, ʤʝʪʦʜʠ ʽ ʤʝʪʦʜʠʢʘ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʨʠʥʮʠʧʠ ʜʦʩʣʽʜʞʝʥʴ) ʜʘʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ. 

ɿʘʟʚʠʯʘʡ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʧʦʚʥʦʶ ʧʦʩʪʘʥʦʚʢʦʶ ʟʘʚʜʘʥʥʷ, ʪʦʙʪʦ. ʜʘʻʪʴʩʷ 

ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʫʤʦʚʠ ʚʠʙʦʨʫ (ʨʽʰʝʥʴ) ʽ ʧʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʘʙʦ ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʚʠʣʘ 

ʚʠʙʦʨʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʦʚʥʦʶ ʧʦʩʪʘʥʦʚʢʦʶ ʟʘʚʜʘʥʴ, ʜʝ ʜʘʶʪʴʩʷ ʦʙ'ʻʢʪ, ʫʤʦʚʠ ʪʘ 

ʧʨʘʚʠʣʘ ʚʠʙʦʨʫ, ʘ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ. ʆʩʥʦʚʫ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʝ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, 

ʷʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘ ʯʦʪʠʨʤʘ ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʧʨʠʟʥʘʯʝʥʥʷʤ, ʬʫʥʢʮʽʻʶ (ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʜʽʶ), ʧʦʪʦʢʦʤ (ʨʫʭʦʤ ʤʘʪʝʨʽʾ (ʝʥʝʨʛʽʾ) ʪʘ ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʩʪʨʫʢʪʫʨʦʶ (ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʟ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʦʛʦ ʪʘ ʙʘʞʘʥʦʛʦ) ʨʝʟʫʣʴʪʘʪʫ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ, ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʾ ï ʽʻʨʘʨʭʽʯʥʝ ʫʷʚʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʜʦʩʪʫʧʥʠʤ 

ʤʝʪʦʜʘʤ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʜʝ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʧʦʝʪʘʧʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʦʮʽʥʦʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ (ʝʪʘʧ çʇʘʣʠʚʦè) ʜʦʩʣʽʜʞʫʚʘʥʝ ʧʘʣʠʚʦ ʧʨʦʭʦʜʠʪʴ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ 

ʚʠʧʨʦʙʫʚʘʥʴ: 

- ʧʦʰʫʢʦʚʽ (ʧʦʧʝʨʝʜʥʴʦ-ʦʮʽʥʦʯʥʽ), ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʮʽʥʢʠ ʦʙʨʘʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

 ʣʘʙʦʨʘʪʦʨʥʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʮʽʥʢʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

- ʩʪʝʥʜʦʚʽ (ʤʦʪʦʨʥʽ), ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ; 

- ʧʦʣʽʛʦʥʥʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʷʛʦʚʦ-ʰʚʠʜʢʽʩʥʠʭ ʪʘ ʧʘʣʠʚʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʘ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ; 

- ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʘʣʠʚʘ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʮʽʥʢʠ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʪʝʭʥʽʢʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʫ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʪʘ ʚ ʦʙʩʷʟʽ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ. 

 ʉʧʦʯʘʪʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼɺɿ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʝʤʽʩʽʾ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ ʆɻ ʧʝʨʝʜʙʘʯʘʻ ʚʠʙʽʨ ʤʝʪʦʜʠʢʠ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. ʉʝʨʝʜ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ ʤʝʪʦʜ ʟʛʦʨʪʢʠ. ʋ ʮʴʦʤʫ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ  

ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʩʫʤʠ ʜʦʙʫʪʢʽʚ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʪʘ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ʋ ʤʝʪʦʜʽ ʟʛʦʨʪʢʠ ʥʘʡʩʢʣʘʜʥʽʰʠʤ ʻ ʚʠʙʽʨ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʯʠʩʣʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ʎʝ ʧʦʚ'ʷʟʘʥʦ ʥʘʩʘʤʧʝʨʝʜ ʟ ʪʠʤ, ʱʦ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʩʪʚʦʨʝʥʦ ʻʜʠʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʟʘʭʦʜʽʚ, ʱʦ 

ʚʝʜʫʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɼɺɿ ʪʘ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʇʦʩʪʽʡʥʦ 

ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ ʟʽ ʟʥʠʞʝʥʥʷ ʝʤʽʩʽʾ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ ɺɻ ʚʠʤʘʛʘʶʪʴ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʜʚʠʛʫʥʘ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ, ʦʩʢʽʣʴʢʠ ʧʨʦʩʪʽ ʨʽʰʝʥʥʷ ʟʜʝʙʽʣʴʰʦʛʦ ʜʘʚʥʦ ʨʝʘʣʽʟʦʚʘʥʽ. 

ʊʦʤʫ ʚ ʩʫʯʘʩʥʦʤʫ ʜʚʠʛʫʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ɺɻ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʨʦʙʥʠʢ 

ʩʪʠʢʘʻʪʴʩʷ ʟ ʚʝʣʠʢʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʫʧʫʪʥʽʭ 

ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʟʨʦʩʪʘʶʪʴ ʟʫʩʠʣʣʷ ʱʦʜʦ ʧʦʜʦʣʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʨʫʜʥʦʱʽʚ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʦʚʠʭ ʚʫʟʣʽʚ ʪʘ ʤʘʢʝʪʥʠʭ ʟʨʘʟʢʽʚ ɼɺʉ, ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʦʙʩʷʛʠ ʪʘ ʩʢʣʘʜʥʽʩʪʴ 

ʤʦʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʊʦʤʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʷʢ ʧʦʢʨʘʱʠʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢ ʽ ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʬʪʦʚʠʭ ʧʘʣʠʚ. 
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ɿʘʭʘʨʯʫʢ ʆ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢ.ʪ.ʥ., ʜʦʮ. 

ʇʠʣʠʧʯʫʢ ɸ.ɯ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʑʝʨʙʠʢ ɯ.ʄ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʂʫʰʥʽʨʫʢ ɹ.ɸ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɺʣʘʩʶʢ ɺ.ʄ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʎɯʅʂɸ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ɸɺʊʆʄʆɹɯʃʗ, ʗʂʀʁ 

ʇʈɸʎʖɭ ʅɸ ɸʃʔʊɽʈʅɸʊʀɺʅʀʍ ʇɸʃʀɺɸʍ 

 
ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʥʘʧʨʷʤʘʤʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʝʢʦʥʦʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʦʚʠʭ ʧʘʣʠʚ 

ʻ ʧʦʰʫʢ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʰʠʨʦʢʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʚʘʻ ʩʝʛʤʝʥʪ ʝʢʦʥʦʤʽʢʠ, ʷʢʠʡ 

ʦʭʦʧʣʶʻ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ (ɸʇ). ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ɸʇ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʘʣʠʚʘ, ʩʧʠʨʪʦʚʠʡ ʙʝʥʟʠʥ, ʟʨʽʜʞʝʥʠʡ 

ʥʘʬʪʦʚʠʡ ʛʘʟ 

ʋ ʟʚôʷʟʢʫ ʟ ʢʨʠʪʠʯʥʠʤ ʧʦʜʦʨʦʞʯʘʥʥʷʤ ʥʘʬʪʠ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ 

ʚʠʟʥʘʥʘ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ ʧʨʦʙʣʝʤʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʚʪʽʣʶʶʪʴ 

ʥʘʜʟʚʠʯʘʡʥʽ ʟʘʭʦʜʠ ʟ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ [1]. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [2], ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʝʪʘʥʦʣʫ ʫ ʉʐɸ ʚ 2010é2020 

ʨʦʢʘʭ ʟʨʦʩʣʦ ʙʽʣʴʰʝ ʥʽʞ ʫ ʧʷʪʴ ʨʘʟʽʚ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʜʦ 2025 ʨʦʢʫ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ 

ʪʘ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʜʦ 25,5 ʤʣʥ.ʪ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʠʨʪʽʚ ʷʢ ʧʘʣʠʚʘ ɼɺɿ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ ʥʘ ʙʽʣʴʰ ʙʽʜʥʠʭ ʩʫʤʽʰʘʭ, ʱʦ ʜʘʻ ʟʤʝʥʰʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʚ ʜʚʘ ʨʘʟʠ ʚʤʽʩʪʫ NOx ʽ ʚ 1,3-1,7 ʨʘʟʠ 

CH ʫ ɺɻ [3]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʚʠʜʽʚ ʩʧʠʨʪʽʚ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʤʝʪʠʣʦʚʠʡ 

ʪʘ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪʠ. ɽʪʠʣʦʚʠʡ ʩʧʠʨʪ ʤʘʻ ʢʨʘʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʽʞ ʤʝʪʠʣʦʚʠʡ: ʚʠʩʦʢʝ ʦʢʪʘʥʦʚʝ ʯʠʩʣʦ, 

ʙʣʠʟʴʢʦ 110 ʪʘ ʥʠʞʯʫ ʪʝʧʣʦʪʫ ʟʛʦʨʷʥʥʷ 25 ʄɼʞ/ʢʛ, ʢʨʘʱʫ ʨʦʟʯʠʥʥʽʩʪʴ ʚ ʥʘʬʪʦʚʠʭ ʧʘʣʠʚʘʭ, ʤʝʥʰʫ 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ [2]. 

ɺʞʝ ʙʘʛʘʪʦ ʜʝʩʷʪʠʣʽʪʴ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ɸʇ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʶ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʚ ʩʚʽʪʽ ʻ ʟʨʽʜʞʝʥʠʡ 

ʥʘʬʪʦʚʠʡ ʛʘʟ (ɿʅɻ). ʊʘʢ ʚ ʉʐɸ ʘʚʪʦʤʦʙʽʣʽ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʮʴʦʤʫ ʧʘʣʠʚʽ (ʙʣʠʟʴʢʦ 500 ʪʠʩ.) ʩʢʣʘʜʘʶʪʴ 

ʙʣʠʟʴʢʦ 90 % ʚʩʴʦʛʦ ʧʘʨʢʫ ʛʘʟʦʙʘʣʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʊɿ) ʚ ʮʽʡ ʢʨʘʾʥʽ. ɸ ʚ ʫʩʴʤʫ ʩʚʽʪʽ 

ʥʘʣʽʯʫʻʪʴʩʷ ʙʽʣʴʰʝ 20 ʤʣʥ. ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʞʠʚʣʷʪʴʩʷ ɿʅɻ [3]. 

ɿʛʽʜʥʦ ʦʩʪʘʥʥʽʭ ʜʘʥʠʭ [4] ɿʅɻ ʧʦʩʽʜʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʫ ʩʚʽʪʽ. ʋ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 

ʙʣʠʟʴʢʦ 30 ʤʣʥ ʊɿ ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ɿʅɻ. ɺ ʋʢʨʘʾʥʽ ï ʙʣʠʟʴʢʦ 3 ʤʣʥ ʊɿ, ʱʦ ʩʢʣʘʜʘʻ 10 % ʩʚʽʪʦʚʦʛʦ ʧʘʨʢʫ 

ʘʚʪʦʤʦʙʽʣʽʚ. 

ɸʥʘʣʽʪʠʢʘʤʠ Pro-Consulting [5] ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ɿʅɻ ʚ ʋʢʨʘʾʥʽ ʟʘ 2021-2023 ʨ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɿʅɻ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʡ ʩʢʣʘʜʘʻ 27,3 %. ɿʛʽʜʥʦ ʜʘʥʠʭ WLPGA 

Autogas Incentive Policies [6] ʫ 2021 ʨ. ʪʨʘʥʩʧʦʨʪ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʩʧʦʞʠʚ ɿʅɻ ʥʘ 3% ʙʽʣʴʰʝ, ʥʽʞ ʫ 2020 ʨ., 

ʱʦ ʧʨʠʙʣʠʟʥʦ ʩʪʘʥʦʚʠʣʦ 25,1 ʤʣʥ ʪ. ʅʘʡʙʽʣʴʰʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ɿʅɻ ʫ 2021ʨ. ʩʪʘʣʠ: ʊʫʨʝʯʯʠʥʘ, 

ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, ʇʦʣʴʱʘ ʪʘ ʋʢʨʘʾʥʘ. ʊʫʨʝʯʯʠʥʘ ï 3,1 ʤʣʥ ʪ, ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ ï 2,56 ʤʣʥ ʪ., ʇʦʣʴʱʘ ï 1,82 

ʤʣʥ ʪ., ʋʢʨʘʾʥʘ - 1,81 ʤʣʥ ʪ. ʏʘʩʪʢʘ ɿʅɻ ʫ ʩʪʨʫʢʪʫʨʽ ʧʘʣʠʚʘ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʣʘ 30 %, ʽ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʥʘʡʚʠʱʠʡ ʩʝʨʝʜ ʚʠʱʝʟʛʘʜʘʥʠʭ ʢʨʘʾʥ.  

ɿʅɻ ʤʘʻ ʭʦʨʦʰʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʦʢʪʘʥʦʚʝ ʯʠʩʣʦ ï 100; ʥʠʞʯʫ ʪʝʧʣʦʪʫ ʟʛʦʨʷʥʥʷ 45,5 

ʄɼʞ/ʢʛ; ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ), ʜʦʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʙʝʨʽʛʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʘʧʨʘʚʣʷʥʥʷ ʪʘ ʦʩʥʦʚʥʝ, ʮʝ ʥʘ 30é40 % ʥʠʞʯʫ ʚʘʨʪʽʩʪʴ ʚʽʜ ʙʝʥʟʠʥʫ [7]. ʑʝ 

ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʚʠʭ ʧʘʣʠʚ ʻ ʟʙʽʣʴʰʝʥʥʷ ʤʦʪʦʨʝʩʫʨʩʫ ɼɺɿ, ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʰʫʤʫ ʪʘ 

ʽʥ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʘʚʪʦʤʦʙʽʣʽ Daewoo Lanos ʷʢʠʡ ʞʠʚʠʚʩʷ ɸʇ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ɸʚʪʦʤʦʙʽʣʴ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 
ʈʠʩʫʥʦʢ 2 ï ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʙʦʨʪʦʚʠʡ ʢʦʤʧôʶʪʝʨ Multitronics TC 750 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʫʚʘʣʠʩʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʇʈɸʊ çɺʦʣʠʥʴ-ɸʚʪʦè. ɿʘʤʽʨʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʨʦʚʦʜʠʣʠʩʷ ʧʨʦʙʽʛʦʤ ʘʚʪʦʤʦʙʽʣʷ, ʚ ʟʤʽʰʘʥʦʤʫ ʮʠʢʣʽ, ʚ ʤ. 

ʃʫʮʴʢʫ ʪʘ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ. ɽʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʙʫʚ ʚ ʩʧʨʘʚʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ. 

ʈʽʚʝʥʴ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ (ʐʈ) ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ (ɺɻ) ʊɿ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽ ɼɺɿ ʧʝʨʝʚʽʨʷʚʩʷ 

ʥʘ ʚʤʽʩʪ ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ (ʉʆ) ʪʘ ʚʫʛʣʝʚʦʜʥʽʚ (ʉʅ). ɺ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʙʫʚ ʟʘʜʽʷʥʠʡ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ ʀʥʬʨʘʢʘʨ ʄ.  

ɺʩʽ ʤʝʪʦʜʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʣʘʜʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʠ 

ʚʠʤʦʛʘʤ ɼʉʊʋ 4277:2004 [8].  

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʤʦʙʽʣʷ ʚʠʤʽʨʶʚʘʣʘʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʙʦʨʪʦʚʠʤ ʢʦʤʧôʶʪʝʨʦʤ Multitronics TC 750 (ʨʠʩ. 2). 

ɸʚʪʦʤʦʙʽʣʴ ʟʘʧʨʘʚʣʷʚʩʷ ʧʦʯʝʨʛʦʚʦ ʙʝʥʟʠʥʦʤ ɸ95, ʩʧʠʨʪʦʚʠʤ ʙʝʥʟʠʥʦʤ ɸ95 ɽ Premium+ ʪʘ ɿʅɻ ʥʘ 

ɸɿʉ ɹʈʉʄ, ʚʫʣ. ʂʦʥʷʢʽʥʘ, 24 ʘ, ʤ. ʃʫʮʴʢ.  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʷ, ʧʨʠ ʞʠʚʣʝʥʥʽ 

ʟʚʠʯʘʡʥʠʤ ʙʝʥʟʠʥʦʤ ʪʘ ɸʇ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3. 
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ʊʘʙʣʠʮʷ 3 ï ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʷ, 

ʧʨʠ ʞʠʚʣʝʥʥʽ ɸʇ 

ˉ 

 

ɺʠʜ ʧʘʣʠʚʘ 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ 

ʏʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ 

ɺʤʽʩʪ ʐʈ ʫ ɺɻ ʉʝʨʝʜʥʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 

ʉʆ, % ʉʅ, ʤʣʥ
-1
 Gʧ, ʣ/100 ʢʤ ʄɼʞ/100 ʢʤ 

1. 
ɹʝʥʟʠʥ ɸ95 nʤʽʥ 0,61 215 9,5 313 

nʧʽʜʚ 0,39 126 

2. 
ɸ95 ɽ 

Premium+ 

nʤʽʥ 0,59 193 10,3 340 

nʧʽʜʚ 0,37 113 

3. 
ɿʅɻ nʤʽʥ 0,34 127 10,45 290 

nʧʽʜʚ 0,30 92 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʱʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇ ʜʣʷ ʞʠʚʣʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʐʈ ʫ ɺɻ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʥʘʬʪʦʚʠʤ ʧʘʣʠʚʦʤ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʧʘʣʠʚʽ ɸ95 ɽ Premium+, ʢʽʣʴʢʽʩʪʴ ʐʈ ʟʤʝʥʰʫʻʪʴʩʷ: 

ʉʆ ʥʘ ʨʝʞʠʤʽ ʭ.ʭ. ʥʘ 3,3 %; ʉʆ ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʦʙʝʨʪʘʭ ʥʘ 5,2 %; ʉʅ ʥʘ ʭ.ʭ. ʥʘ 10,3 %; ʉʅ ʥʘ ʧʽʜʚʠʱʝʥʠʭ 

ʦʙʝʨʪʘʭ ʥʘ 10,4 %. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ɿʅɻ, ʢʽʣʴʢʽʩʪʴ ʐʈ ʟʤʝʥʰʫʻʪʴʩʷ: ʉʆ ʥʘ ʨʝʞʠʤʽ ʭ.ʭ. ʥʘ 

19,6 %; ʉʆ ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʦʙʝʨʪʘʭ ʥʘ 23,1 %; ʉʅ ʥʘ ʭ.ʭ. ʥʘ 41 %; ʉʅ ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʦʙʝʨʪʘʭ ʥʘ 27 %. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʧʘʣʠʚʽ ɸ95 ɽ Premium+ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 7,8 % ʪʘ ʥʘ 8 % ʟʚʝʜʝʥʠʭ ʜʦ ʻʜʠʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʜʠʥʠʮʷʭ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʚʪʦʤʦʙʽʣʷ ʥʘ ɿʅɻ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 9,88 % ʪʘ ʥʘ 1,04 % ʟʚʝʜʝʥʠʭ ʜʦ ʻʜʠʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʦʜʠʥʠʮʷʭ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʩʧʠʨʪʦʚʠʡ ʙʝʥʟʠʥ ʪʘ ɿʅɻ ʤʘʶʪʴ ʤʝʥʰʫ ʚʘʨʪʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʝʥʟʠʥʦʤ, 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʮʠʭ ʧʘʣʠʚʘʭ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʜʦʮʽʣʴʥʦʶ. 
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ɿʦʟʽʢ ʉ.ɺ., ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʘʚʪʦʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʩʧʝʨʪʥʦ-ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄɺʉ ʋʢʨʘʾʥʠ 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ʇʈʆɼʋʂʊʋ çKINOVEAè ʇʈʀ 

ʇʈʆɺɽɼɽʅʅɯ ʉʋɼʆɺʆɰ ɯʅɾɽʅɽʈʅʆ-ʊʈɸʅʉʇʆʈʊʅʆɰ ɽʂʉʇɽʈʊʀɿʀ 
 

ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʟʡʦʤʢʠ ʬʦʪʦ- ʪʘ ʚʽʜʝʦʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʜʦʩʷʛʥʝʥʥʷ ʫ ʩʬʝʨʽ 

ʦʙʨʦʙʢʠ, ʬʽʢʩʘʮʽʾ ʪʘ ʧʝʨʝʜʘʯʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʦʙʘʤʠ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʫʤʦʚʠʣʦ ʰʠʨʦʢʝ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ: ʩʠʩʪʝʤʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʭʦʨʦʥʠ, ʢʦʥʪʨʦʣʶ ʟʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ʪʦʱʦ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʦʪʨʠʤʘʥʘ ʮʠʤʠ ʟʘʩʦʙʘʤʠ ʬʦʪʦ- ʪʘ 

ʚʽʜʝʦʽʥʬʦʨʤʘʮʽʷ ʧʦʪʨʘʧʣʷʻ ʫ ʩʬʝʨʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ, ʮʠʚʽʣʴʥʦʛʦ ʯʠ ʢʨʠʤʽʥʘʣʴʥʦʛʦ ʩʫʜʦʯʠʥʩʪʚʘ.  

ɺ ʋʢʨʘʾʥʽ ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ ʥʘʙʫʣʠ ʩʠʩʪʝʤʠ ʬʦʪʦ- ʪʘ ʚʽʜʝʦʬʽʢʩʘʮʽʾ ʨʦʟʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʽʷʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʚʽʜʝʦʨʝʻʩʪʨʘʪʦʨʽʚ, ʽ ʟʥʘʯʥʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʩʠʩʪʝʤ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʦʭʦʨʦʥʠ ʙʫʜʽʚʝʣʴ ʪʘ ʟʘʢʽʥʯʫʶʯʠ ʩʠʩʪʝʤʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘʢʠʤʠ 

ʷʢ çɹʝʟʧʝʯʥʝ ʤʽʩʪʦè. ɼʘʥʽ ʦʙʩʪʘʚʠʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʜʦʚʦʾ ʽʥʞʝʥʝʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ ʩʠʤʙʽʦʟʫ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʧʨʠʢʣʘʜ ʪʘʢʠʭ 

ʷʢ ʩʫʜʦʚʘ ʬʦʪʦʪʝʭʥʽʯʥʘ ʝʢʩʧʝʨʪʠʟʘ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʧʠʪʘʥʴ, ʱʦ ʚʦʥʘ ʚʠʨʽʰʫʻ. 

ɼʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʩʫʜʦʚʘ ʝʢʩʧʝʨʪʠʟʘ ʦʙʩʪʘʚʠʥ ʽ ʤʝʭʘʥʽʟʤʫ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ (ʜʘʣʽ - 

ɼʊʇ) ʧʨʠʟʥʘʯʘʣʘʩʴ ʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚʠʭʦʜʷʯʠ ʽʟ ʟʘʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʙʫʣʠ ʥʘʜʘʥʽ 

ʽʥʽʮʽʘʪʦʨʦʤ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʪʘ ˇʨʫʥʪʫʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʽ ʩʣʽʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʫ 

ʧʨʦʪʦʢʦʣʽ ʦʛʣʷʜʫ ʤʽʩʮʷ ʧʨʠʛʦʜʠ, ʧʨʦʪʦʢʦʣʘʭ ʜʦʧʠʪʫ ʩʚʽʜʢʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʜʝʥʠʭ ʽʟ ʥʠʤʠ ʩʣʽʜʯʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʣʠ ʜʽʡʩʥʦʩʪʽ ʪʘ ʜʦʩʠʪʴ ʯʘʩʪʦ ʩʫʧʝʨʝʯʠʣʠ ʦʜʥʝ ʦʜʥʦʤʫ. ʊʦʤʫ ʧʽʜ 

ʯʘʩ ʜʦʩʫʜʦʚʦʛʦ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʚ ʢʨʠʤʽʥʘʣʴʥʠʭ ʧʨʦʚʘʜʞʝʥʥʷʭ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʧʨʠʟʥʘʯʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʾ 

ʩʫʜʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ ʦʙʩʪʘʚʠʥ ʽ ʤʝʭʘʥʽʟʤʫ ɼʊʇ ʪʘ ʬʦʪʦʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʟʘʬʽʢʩʦʚʘʥʠʭ ʫ ʬʘʡʣʘʭ, ʱʦ ʤʽʩʪʷʪʴ ʚʽʜʝʦʟʘʧʠʩ (ʟʦʙʨʘʞʝʥʴ ʧʝʚʥʠʭ ʧʦʜʽʡ ʟʘʬʽʢʩʦʚʘʥʠʭ ʥʘ ʢʘʜʨʘʭ 

ʚʽʜʝʦʛʨʘʤ ʚ ʚʠʟʥʘʯʝʥʦʤʫ ʧʨʦʤʽʞʢʫ ʯʘʩʫ), ʟ ʷʢʦʛʦ ʤʦʞʣʠʚʦ ʜʦʩʠʪʴ ʜʦʩʪʦʚʽʨʥʦ ʚʠʟʥʘʯʠʪʠ ʷʢ ʩʪʘʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʦʙóʻʢʪʽʚ (ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʪʘ ʚʽʜʩʪʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʽʚ) ʪʘʢ ʽ ʾʭ 

ʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ - ʥʘʧʨʠʢʣʘʜ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʘʙʦ ʞ ʯʘʩ ʨʫʭʫ ʦʙôʻʢʪʘ 

(ʧʽʰʦʭʦʜʘ, ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʪʘ ʽʥ.), ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʣʽ ʟʦʨʫ ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʆʙʩʪʘʚʠʥʠ ʧʦʜʽʾ (ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʯʘʩ ʪʘ ʽʥʰʝ), ʱʦ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʜʘʥʠʤ ʰʣʷʭʦʤ ʻ ʙʝʟʟʘʧʝʨʝʯʥʠʤ 

ʜʦʢʘʟʦʤ ʫ ʤʘʪʝʨʽʘʣʘʭ ʧʨʦʚʘʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʦ ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʦʙʩʪʘʚʠʥ ʧʨʠʛʦʜʠ, ʘ ʦʪʞʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʘʥʦʛʦ ʚʠʜʫ ʜʦʩʣʽʜʞʝʥʴ ʩʫʜʦʚʠʤ ʝʢʩʧʝʨʪʦʤ ʚʠʪʨʘʯʘʻʪʴʩʷ ʜʦʩʠʪʴ 

ʟʥʘʯʥʠʡ ʯʘʩ, ʪʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʋ ʝʢʩʧʝʨʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʷʚʥʠʡ ʧʝʚʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʚʠʜʫ ʜʦʩʣʽʜʞʝʥʴ, ʩʝʨʝʜ ʷʢʦʛʦ ʻ ʪʘʢʠ ʧʨʦʛʨʘʤʠ ʷʢ ApmpedFive, Adobe Photoshop ʪʘ 

ʽʥʰʽ. 

ʋ ʜʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ ʥʘʷʚʥʠʡ ʥʝʦʙʭʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ (ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ), ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʠ ʧʘʨʘʤʝʪʨʠ ʷʢ ʰʚʠʜʢʽʩʪʴ ʪʘ ʯʘʩ ʨʫʭʫ ʦʙôʻʢʪʽʚ, 

ʧʨʦʚʝʩʪʠ ʨʦʟʢʘʜʨʫʚʘʥʥʷ ʚʽʜʝʦʟʘʧʠʩʫ, ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʪʦʱʦ. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʪʝ, ʱʦ ʚʽʥ ʧʦʪʨʝʙʫʻ 

ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʧʨʠʜʙʘʥʥʷ ʣʽʮʝʥʟʽʡ ʪʘ ʾʭ ʱʦʨʽʯʥʦʛʦ ʧʨʦʜʦʚʞʝʥʥʷ, ʘʣʝ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ, ʫ 

ʢʨʘʾʥʽ, ʷʢʘ ʥʘʤʘʛʘʻʪʴʩʷ ʤʦʙʽʣʽʟʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʨʝʩʫʨʩʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʘʛʨʝʩʦʨʦʤ, 

ʧʨʠʜʙʘʥʥʷ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʥʝ ʥʘ ʯʘʩʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʦʙʩʪʘʚʠʥʠ, ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʝ ʟʘʜʦʚʦʣʴʥʠʪʴ ʧʦʪʨʝʙʠ ʝʢʩʧʝʨʪʽʚ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ Kinovea. ɼʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʘʥʽʻʶ 

Free Software Foundation, Inc. ʽʟ ʉʐɸ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʝʦʧʣʝʻʨ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʢʘʜʨʦʚʦʛʦ ʧʝʨʝʛʣʷʜʫ 

ʚʽʜʝʦʛʨʘʤʠ ʪʘ ʥʘʙʦʨʦʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʟʘʭʚʘʪʫ, ʩʧʦʚʽʣʴʥʝʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ), ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʚʠʤʽʨʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʢʘʜʨʘʭ ʚʽʜʝʦʛʨʘʤʠ. ɼʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʻ ʚʽʣʴʥʦ 

ʧʦʰʠʨʶʚʘʥʠʤ, ʘ ʦʪʞʝ ʘʙʩʦʣʶʪʥʦ ʙʝʟʢʦʰʪʦʚʥʠʤ. Kinovea ʧʦ ʩʚʦʾʡ ʩʫʪʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʷʢ ʚʽʜʝʦʧʣʝʻʨ 

ʜʣʷ ʘʥʘʣʽʟʫ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʚʧʨʘʚ (ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ), ʘʣʝ 

ʜʦʩʣʽʜʠʚʰʠ ʬʫʥʢʮʽʾ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣ ʤʦʞʣʠʚʦ 

ʟʘʩʪʦʩʫʚʘʪʠ ʡ ʜʣʷ ʘʥʘʣʽʟʫ ʢʘʜʨʽʚ ʚʽʜʝʦʟʘʧʠʩʽʚ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ. 

ʅʘʨʘʟʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʤʘʣʦʧʦʰʠʨʝʥʠʤ ʫ ʝʢʩʧʝʨʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʦʪʞʝ ʽʩʥʫʻ 

ʧʦʪʨʝʙʘ ʫ ʦʧʠʩʽ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʚʠʩʚʽʪʣʝʥʥʽ ʯʽʪʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʡ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ.  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ɼʣʷ ʦʧʠʩʫ ʬʫʥʢʮʽʦʥʘʣʫ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʦʯʥʦʾ ʜʝʤʦʥʩʪʨʘʮʽʾ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʨʘʮʽʚʥʠʢʘʤʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʝʢʩʧʝʨʪʥʦ-ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ 

ʤʽʥʽʩʪʝʨʩʪʚʘ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʋʢʨʘʾʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ çɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ çKinoveaè ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʫʜʦʚʦʾ ʽʥʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʝʢʩʧʝʨʪʠʟʠè. 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʬʦʨʤʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ ʧʦʢʨʦʢʦʚʦʾ ʽʥʩʪʨʫʢʮʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʟ ʥʘʛʣʷʜʥʠʤʠ ʽʣʶʩʪʨʘʮʽʷʤʠ. ʊʘʢʦʞ ʫ ʥʠʭ ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʙʫʜʫʪʴ 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Kinovea. 

ɺʠʩʥʦʚʢʠ. ɺʨʘʭʦʚʫʶʯʠ ʧʦʪʨʝʙʠ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʪʘ ʦʥʦʚʣʝʥʥʽ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽʥʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʩʫʯʘʩʥʽ ʧʦʪʨʝʙʠ ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ 

ʚʠʪʨʘʪ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʝʦʟʘʧʠʩʽʚ ʪʘ ʾʭ ʦʢʨʝʤʠʭ ʢʘʜʨʽʚ ʩʪʘʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʠ ʨʦʟʩʣʽʜʫʚʘʥʥʷ 

ʟʣʦʯʠʥʽʚ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, ʦʩʢʽʣʴʢʠ ʫ ʚʽʜʝʦʟʘʧʠʩʽ ʬʽʢʩʫʶʪʴʩʷ ʥʝ ʩʧʦʪʚʦʨʝʥʽ ʫ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ 

ʧʘʨʘʤʝʪʨʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʪʫ ʦʪʨʠʤʘʪʠ ʜʦʩʠʪʴ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʝʭʘʥʽʟʤ ʪʘ ʦʙʩʪʘʚʠʥʠ 

ʧʨʠʛʦʜʠ ʪʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʘʜʘʪʠ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʽʡ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʢʘʟʽʚ ʩʚʽʜʢʽʚ ʪʘ ʫʯʘʩʥʠʢʽʚ 

ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ. 

ʇʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ ʷʢʠʡ ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʦʪʨʝʙʘʤ ʻ ï çKinoveaè, ʷʢʘ ʜʘʻ ʟʤʦʛʫ 

ʧʦʢʘʜʨʦʚʦʛʦ ʧʝʨʝʛʣʷʜʫ ʫ ʩʪʘʪʠʮʽ ʪʘ ʜʠʥʘʤʽʮʽ ʢʘʜʨʽʚ ʚʽʜʝʦʛʨʘʤʠ ʬʘʡʣʫ ʪʘ ʤʘʻ ʫ ʩʚʦʻʤʫ ʬʫʥʢʮʽʦʥʘʣʽ ʥʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʦʚ. ɼʦ ʥʘʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʧʦʙʫʜʦʚʘ ʩʪʘʥʜʘʨʪʥʠʭ ʬʽʛʫʨ (ʣʽʥʽʾ, ʧʨʷʤʦʢʫʪʥʠʢ, ʚʽʜʨʽʟʢʠ, ʢʨʠʚʽ), ʥʘʢʣʘʜʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʩʽʪʢʠ, ʬʫʥʢʮʽʷ çʉʝʢʫʥʜʦʤʽʨè, çʃʫʧʘè, çʂʫʪè, çɺʽʜʩʪʝʞʝʥʥʷ ʪʨʘʻʢʪʦʨʽʾè, ʪʘ ʽʥʰʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʣʠʚʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʘʜʨʘʭ ʟʦʙʨʘʞʝʥʴ ʽʟ ʾʭ ʟʙʝʨʝʞʝʥʥʷʤ ʪʘ ʧʦʩʣʽʜʫʶʯʠʤ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʘʨʢʝʨʥʠʭ ʬʽʛʫʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʦʙôʻʢʪʽʚ, ʱʦ 

ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʜʦʩʪʦʚʽʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʦʣʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʚʽʣʴʥʦ-ʧʦʰʠʨʶʚʘʥʠʡ ʷʢ ʚ ʦʩʦʙʠʩʪʽʡ ʪʘʢ ʽ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ (ʥʝ ʧʦʪʨʝʙʫʻ 

ʣʽʮʝʥʟʽʾ), ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ, ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ 

ʽʥʪʝʨʬʝʡʩ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ, ʥʝʚʠʙʘʛʣʠʚʽʩʪʴ ʜʦ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ʝʢʩʧʝʨʪʽʚ. 
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ɯʣʴʯʝʥʢʦ ɸ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʛʨʦʥʞʝʥʝʨʽʾ 

ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 
ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂʆʅʊʈʆʃʔ ɺʀʊʈɸʊ ɹɯʆʇɸʃʀɺ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʇɯɼɺʀʑɽʅʅʗ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ɽʂʉʇʃʋɸʊɸʎɯɰ ɿɸʉʆɹɯɺ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ 
 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʙʽʦʧʘʣʠʚ, ʱʦ ʩʧʦʞʠʚʘʶʪʴ ʟʘʩʦʙʠ ʪʨʘʥʩʧʦʨʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ. ɺʦʥʘ ʤʦʞʝ ʚʥʠʢʘʪʠ ʪʘʢʦʞ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʩʠʣʦʚʠʭ (ʝʥʝʨʛʝʪʠʯʥʠʭ) ʫʩʪʘʥʦʚʦʢ, ʱʦ ʤʘʶʪʴ ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʪʨʘʪʦʤʽʨʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʧʨʠʥʮʠʧʫ ʜʽʾ, ʘʣʝ ʜʣʷ ʟʘʩʦʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʻ ʪʝʨʤʦʘʥʝʤʝʪʨʠʯʥʽ ʚʠʪʨʘʪʦʤʽʨʠ [1-2]. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʣʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʢʘʟʘʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʧʘʣʠʚ 

(ʙʽʦʧʘʣʠʚ). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʧʘʣʠʚ (ʙʽʦʧʘʣʠʚ) ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ, ʷʢ ʟʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ, ʻ ʢʘʪʝʛʦʨʽʶ (ʥʝ ʟʘʚʞʜʠ ʝʢʦʥʦʤʽʯʥʦʶ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ, ʪʝʭʥʽʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʽʥʰʽ ʩʠʩʪʝʤʠ, ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʩʫʢʫʧʥʠʭ 

ʚʠʪʨʘʪ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʩʠʩʪʝʤʫ ʪʘ ʦʪʨʠʤʘʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʾʾ ʨʝʘʢʮʽʾ ʥʘ ʚʢʘʟʘʥʠʡ 

ʚʧʣʠʚ. 

ʇʦʛʣʷʜʠ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ (ɹʘʟʠʣʝʚʠʯ ɺ.ɼ., ɹʣʝʢ ɼʞ., ʃʷʤʝʮʴ ɺ.ɯ., ʊʝʚʷʰʝʚ ɸ.ɼ., ʅʫʩʽʥʦʚ ɺ.ʗ., 

ʊʫʨʠʣʦ ɸ.ʄ., ʊʝʤʯʝʥʢʦ ɸ.ɻ., ʆʨʣʦʚ ʇ.ɸ., ʈʘʡʟʙʝʨʛ ɹ.ɸ., ʉʫʨʤʽʥ ʖ.ʇ.) ʥʘ ʢʘʪʝʛʦʨʽʶ çʝʬʝʢʪʠʚʥʽʩʪʴè 

ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʦʛʦ, ʱʦ ʚʦʥʘ ʧʨʠʡʤʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢʦʤ ʫʩʧʽʰʥʦʩʪʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʱʦʜʦ ʜʦʩʷʛʥʝʥʥʷ ʥʝʾ ʮʽʣʝʡ, 

ʪʦʙʪʦ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ ʩʘʤʝ ʾʾ çʫʩʧʽʰʥʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽè. ʇʨʠ ʮʴʦʤʫ ʪʨʝʙʘ ʨʦʟʫʤʽʪʠ, ʱʦ ʫʩʧʽʰʥʽʩʪʴ 

ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʝʚʦʣʶʮʽʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʦʢʨʝʤʦʶ, ʘʣʝ ʚʦʥʘ ʧʦʚʠʥʥʘ ʧʽʜʢʦʨʷʪʠʩʴ ʛʦʣʦʚʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʩʪʨʘʪʝʛʽʯʥʫ ʮʽʣʴ ʥʝ ʚʩʷʢʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʛʨʦʰʦʚʦʤʫ 

ʝʢʚʽʚʘʣʝʥʪʽ. ʊʦʤʫ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʚʦʜʠʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʦ ʘʥʘʣʽʟʫ ʯʘʩʫ ʜʦʩʷʛʥʝʥʥʷ 

ʮʽʣʽ ʘʙʦ ʧʨʦʤʽʞʥʠʭ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʨʘʪʝʛʽʾ ʚʩʽʻʾ 

ʩʠʩʪʝʤʠ. ɸʣʝ, ʥʘ ʧʝʚʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʩʠʪʫʘʮʽʾ ʱʦʜʦ ʟʤʽʥʠ ʮʽʣʽ, 

ʚʦʥʘ ʤʦʞʝ ʩʪʘʪʠ ʥʝʘʢʪʫʘʣʴʥʦʶ, ʥʘʧʨʠʢʣʘʜ, ʚʥʘʩʣʽʜʦʢ ʟʘʪʷʛʫʚʘʥʥʷ ʯʘʩʫ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʛʨʝʩ ʩʠʩʪʝʤʠ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʘ ʽʥʰʘ 

ʩʪʨʘʪʝʛʽʯʥʘ ʮʽʣʴ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʮʽʣʴ ʩʢʣʘʜʥʠʭ ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʙʫʪʠ 

ʥʝʤʘʪʝʨʽʘʣʴʥʦʶ. ʅʘʧʨʠʢʣʘʜ ʩʴʦʛʦʜʥʽ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ ʪʘʢʠ ʩʢʣʘʜʥʽ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʤʘʶʪʴ 

ʩʪʨʘʪʝʛʽʯʥʦʶ ʮʽʣʣʶ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ, ʧʨʠ ʮʴʦʤʫ ʩʫʢʫʧʥʽ ʚʠʪʨʘʪʠ (ʚʪʨʘʪʠ) 

ʱʦʜʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ ʤʦʞʫʪʴ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʘʤʝ ʜʣʷ ʛʘʨʘʥʪʦʚʘʥʥʦʛʦ ʡʦʛʦ 

ʦʪʨʠʤʘʥʥʷ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʙʦ ʥʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʝ 

ʤʘʻ ʩʝʥʩʫ, ʦʩʢʽʣʴʢʠ, ʥʘʧʨʠʢʣʘʜ, ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝ ʙʫʪʠ ʟʘʢʣʘʜʝʥʠʡ ʥʘ ʜʘʣʝʢʫ ʧʝʨʩʧʝʢʪʠʚʫ 

ʪʘ/ʘʙʦ ʜʦʩʷʛʥʝʥʠʡ ʜʫʞʝ ʚʝʣʠʢʦʶ ʮʽʥʦʶ (ʚʪʨʘʪʘʤʠ). 

ɿʘʩʦʙʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢ ʝʣʝʤʝʥʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʽ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʩʠʩʪʝʤʠ, ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʨʘʚʠʣʦ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʨʠʙʫʪʦʢ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʪʦʱʦ. 

ʆʜʥʘʢ, ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʫʪʴ ʩʪʘʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ: ʩʝʨʝʜʥʷ 

ʪʝʭʥʽʯʥʘ ʰʚʠʜʢʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʘʚʢʠ, ʯʘʩ ʜʦʩʪʘʚʢʠ, ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʛʫ ʪʘ/ʘʙʦ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ, ʯʘʩ ʧʨʦʩʪʦʶ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʪʦʱʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘʩʦʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʢʣʘʜʥʫ ʙʘʛʘʪʦʚʝʢʪʦʨʥʫ ʩʠʩʪʝʤʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʥʫʪʨʽʰʥʽʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʪʘ 

ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʨʽʚʥʷʥʥʷ ʙʘʛʘʪʦʚʝʢʪʦʨʥʠʭ 

ʩʠʩʪʝʤ ʥʝ ʽʩʥʫʻ, ʷʢ ʧʨʘʚʠʣʦ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʝʤʦʞʣʠʚʦ ʟʚʝʩʪʠ ʜʦ ʦʜʥʽʻʾ ʩʢʘʣʷʨʥʦʾ 

ʚʝʣʠʯʠʥʠ, ʱʦ ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʘʙʦ ʧʦʚʥʫ ʥʝʤʦʞʣʠʚʽʩʪʴ ʾʭ ʧʦʚʥʦʮʽʥʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʦʤʫ ʧʨʦʙʣʝʤʫ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʧʨʦʮʝʩʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʙʽʦʧʘʣʠʚ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʚʚʝʜʝʥʥʷʤ ʙʘʛʘʪʴʦʭ ʛʨʘʥʠʯʥʠʭ 

ʫʤʦʚ ʪʘ ʦʙʤʝʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʘʢʠ ʩʠʩʪʝʤʠ ʣʠʰʝ 

ʦʙʤʝʞʝʥʦ, ʘ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʙʫʪʫʪʴ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤʠ. 
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ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʚʝʜʝʥʥʷʤ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ 

ʙʽʦʧʘʣʠʚ ʧʨʦʧʦʥʫʶʪʴʩʷ ʧʨʦʚʝʩʪʠ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʚʠʪʨʘʪ 

ʧʘʣʠʚʘ ʘʚʪʦʤʦʙʽʣʷ ʉʽtroen Berlingo ʟ ʜʠʟʝʣʴʥʠʤ ʜʚʠʛʫʥʦʤ ʦʙôʻʤʦʤ 1,9 ʣ, 2006 ʨʦʢʫ ʚʠʧʫʩʢʫ ʽ ʟ ʧʨʦʙʽʛʦʤ å 

180 ʪʠʩ. ʢʤ. ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʪʨʘʪ ʧʘʣʠʚ, ʚʠʟʥʘʯʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʥʦʛʦ 

ʚʠʪʨʘʪʦʤʽʨʘ [2] ʜʣʷ ʚʢʘʟʘʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʩʢʣʘʜʘʻ 2,8 % [3]. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʚʢʘʟʘʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 6,7 ʣ/100 ʢʤ, ʱʦ ʥʘʚʝʜʝʥʦ ʚ ʡʦʛʦ ʪʝʭʥʽʯʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ, ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʘʥʝʤʦʝʪʨʠʯʥʦʛʦ ʚʠʪʨʘʪʦʤʽʨʘ ʩʢʣʘʜʘʻ 0,1876 

ʣ/100 ʢʤ, ʱʦ ʟʘ ʩʴʦʛʦʜʥʽʰʥʽʭ ʮʽʥ ʥʘ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ (58 ʛʨʥ/ʣ) ʩʢʣʘʜʝ 10,88 ʛʨʥ. 

ʅʝʚʘʞʢʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʧʨʠʡʥʷʚʰʠ ʚʘʨʪʽʩʪʴ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʥʦʛʦ ʚʠʪʨʘʪʦʤʽʨʘ ʧʨʠ ʫʤʦʚʽ ʡʦʛʦ 

ʦʜʠʥʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 800 ʛʨʥ, ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʫ ʢʦʥʪʨʦʣʶ, ʱʦ 

ʧʨʦʧʦʥʫʻʪʴʩʷ, ʤʦʞʥʘ ʦʯʠʢʫʚʘʪʠ ʯʝʨʝʟ 7353 ʢʤ ʧʨʦʙʽʛʫ ʚʢʘʟʘʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʙʽʣʴʰʠʭ ʚʠʪʨʘʪʘʭ ʧʘʣʠʚ (ʣ/100 ʢʤ), ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʂʨɸɿ-

6510-030, ʱʦ ʤʘʻ ʤʘʻ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 32 ʣ/100 ʢʤ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʧʘʣʠʚ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦʶ ʟʘ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʧʨʦʙʽʛ. ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʽ 

ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʧʘʣʠʚ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʥʠʤ ʚʠʪʨʘʪʦʤʽʨʦʤ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʻ 0,896 ʣ/100 ʢʤ. 

ʊʦʜʽ ʚʘʨʪʽʩʪʴ ʮʴʦʛʦ ʧʘʣʠʚʘ - 51,97 ʛʨʥ, ʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ 

ʧʘʣʠʚ ʤʦʞʥʘ ʦʯʠʢʫʚʘʪʠ ʯʝʨʝʟ 1539 ʢʤ ʧʨʦʙʽʛʫ ʜʘʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. 

ʅʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʨʝʙʘ ʚʚʘʞʘʪʠ ʫʤʦʚʥʠʤʠ, ʪʦʙʪʦ ʦʮʽʥʦʯʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʩʽ 

ʤʦʞʣʠʚʽ ʩʢʣʘʜʦʚʽ ʚʠʪʨʘʪ, ʥʘʧʨʠʢʣʘʜ, ʚʘʨʪʽʩʪʴ ʜʦʩʪʘʚʢʠ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʥʠʭ ʚʠʪʨʘʪʦʤʽʨʽʚ, ʚʘʨʪʽʩʪʴ ʾʭ 

ʤʦʥʪʘʞʫ ʥʘ ʘʚʪʦʤʦʙʽʣʽ, ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ, ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʦʱʦ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʧʦʟʠʪʠʚʥʘ 

ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʝ ʤʘʪʠ ʤʽʩʮʝ, ʘʣʝ ʟʘ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʧʨʦʙʽʛʫ ʘʚʪʦʤʦʙʽʣʷ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʥʠʭ ʚʠʪʨʘʪʦʤʽʨʽʚ ʷʢ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʙʽʦʧʘʣʠʚ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ:  

- ʩʧʠʩʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʥʘ ʷʢʠʭ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʢʦʥʪʨʦʣʴ; 

- ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʥʠʭ ʚʠʪʨʘʪʦʤʽʨʽʚ; 

- ʧʘʨʪʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʪʨʘʪʦʤʽʨʽʚ (ʦʜʠʥʦʯʥʠʡ ʟʨʘʟʦʢ; ʜʨʽʙʥʘ/ʩʝʨʝʜʥʷ/ʚʝʣʠʢʘ ʧʘʨʪʽʷ), ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʾʭ ʮʽʥʫ; 

- ʩʢʣʘʜ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ ʤʘʨʢʘʭ; 

- ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʦʙô̒ ʤʠ ʚʠʪʨʘʪ ʚʩʽʭ ʚʠʜʽʚ ʙʽʦʧʘʣʠʚ, ʱʦ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ; 

- ʮʽʥʫ ʜʘʥʠʭ ʧʘʣʠʚ (ʙʽʦʧʘʣʽʚ); 

- ʽʥʰʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʧʘʣʠʚ (ʙʽʦʧʘʣʠʚ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʥʠʭ ʚʠʪʨʘʪʦʤʽʨʽʚ. 

ʊʨʝʙʘ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʙʽʦʧʘʣʠʚ ʻ ʣʠʰʝ ʫʤʦʚʥʦ ʧʨʽʦʨʠʪʝʪʥʠʤ ʚ ʪʘʢʠʡ ʩʢʣʘʜʥʽʡ 

ʙʘʛʘʪʦʚʠʤʽʨʥʽʡ ʩʠʩʪʝʤʽ, ʷʢ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʽ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʛʦʣʦʚʥʠʡ ʪʽʣʴʢʠ ʜʣʷ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ ʦʙʤʝʞʝʥʴ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʟʘʜʘʥʠʡ ʯʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ ʨʦʟʚʠʪʢʫ 

ʩʠʩʪʝʤʠ. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʪʨʦʣʶ 

ʚʠʪʨʘʪ ʙʽʦʧʘʣʠʚ ʥʘʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʚ (ʤʘʨʢʠ, ʢʽʣʴʢʽʩʪʴ), ʟʘʧʣʘʥʦʚʘʥʽ 

ʦʙôʻʤʠ ʩʧʦʞʠʚʘʥʥʷ, ʽʩʥʫʶʯʠ ʥʦʨʤʠ ʚʠʪʨʘʪ ʧʘʣʠʚ (ʙʽʦʧʘʣʠʚ), ʚʘʨʪʽʩʪʴ ʙʽʦʧʘʣʠʚ ʢʦʥʢʨʝʪʥʦʾ ʤʘʨʢʠ, ʱʦ 

ʧʣʘʥʫʻʪʴʩʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʾʭ ʦʙôʻʤʠ ʪʘ ʽʥʰʽ ʚʠʪʨʘʪʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ ʧʘʣʠʚ (ʙʽʦʧʘʣʠʚ). 
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ʂʘʰʢʘʥʦʚ ɸ.ɸ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 
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ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʌʋʅʂʎɯɰ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻɯʉʊʀʏʅʀʍ ʉʀʉʊɽʄ ɼʆʉʊɸɺʂʀ ɿɽʈʅʆɺʀʍ 

ʂʋʃʔʊʋʈ 
 

ɸʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʝʢʦʥʦʤʽʢʠ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ. ʈʦʟʚʠʪʦʢ ʣʦʛʽʩʪʠʢʠ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʟʘʧʦʨʫʢʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ [1, 2]. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʠʡ ʥʘʧʨʷʤ ʚ ʣʦʛʽʩʪʠʮʽ ʷʢ ʘʛʨʦʣʦʛʽʩʪʠʢʘ [3].  

ɸʛʨʦʣʦʛʽʩʪʠʢʘ ʧʝʨʝʚʝʟʝʥʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚʠʢʦʥʫʻ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

ï ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ (ʤʽʥʽʤʽʟʘʮʽʷ ʚʪʨʘʪ ʟʝʨʥʘ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ); 

ï ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ (ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʘʙʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ); 

ï ʝʢʦʣʦʛʽʯʥʦʩʪʽ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʘʣʠʚ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʟ 

ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ); 

ï ʝʢʦʥʦʤʽʯʥʦʩʪʽ (ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ); 

ï ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ). 

ʎʽ ʬʫʥʢʮʽʾ ʜʦʧʦʤʘʛʘʶʪʴ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭʥʶ 

ʷʢʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʩʧʦʞʠʚʘʯʽʚ. 

ʃʦʛʽʩʪʠʢʘ ʟʝʨʥʦʚʠʭ ʚʘʥʪʘʞʽʚ ʧʝʨʝʜʙʘʯʘʻ ʾʭ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝ ʣʠʰʝ ʚ ʋʢʨʘʾʥʽ, ʘ ʡ ʝʢʩʧʦʨʪ ʧʨʦʜʫʢʮʽʾ ʜʦ 

ʢʨʘʾʥ ɭʉ ʪʘ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʨʝʛʽʦʥʽʚ (ʨʠʩ. 1). ʆʪʞʝ, ʜʦʮʽʣʴʥʦ ʦʙʠʨʘʪʠ ʪʘʢʽ ʤʝʪʦʜʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʘ 

ʷʢʠʭ ʟʝʨʥʦ ʟʙʝʨʽʛʘʻ ʩʚʦʶ ʷʢʽʩʪʴ ʽ ʚʘʨʪʽʩʪʴ. 

 

ɺʠʨʦʙʥʠʢ 

ʟʝʨʥʘ

ʉʢʣʘʜ 

ʚʠʨʦʙʥʠʢʘ

ɽʣʝʚʘʪʦʨ    

ʫ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ

ʊʨʘʥʟʠʪʥʠʡ ʝʣʝʚʘʪʦʨ

ɽʢʩʧʦʨʪʥʠʡ 

ʝʣʝʚʘʪʦʨ

ʇʦʨʪʦʚʠʡ 

ʪʝʨʤʽʥʘʣ

ʇʫʥʢʪ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʟʘʢʦʨʜʦʥʥʽʡ ʢʨʘʾʥʽ 
 

ʈʠʩʫʥʦʢ 1 ï ʃʘʥʮʶʛ ʧʦʩʪʘʯʘʥʴ ʧʨʠ ʝʢʩʧʦʨʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 
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ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʤʦʞʝ ʚʧʣʠʚʘʪʠ [4, 5]:  

ï ʩʝʟʦʥʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʦʩʪʘʯʘʥʥʷ ʩʠʨʦʚʠʥʠ; 

ï ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʨʦʟʤʽʱʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ; 

ï ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ; 

ï ʧʨʠʨʦʜʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ, ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦʨʛʦʚʝʣʴʥʘ ʧʦʣʽʪʠʢʘ ʪʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ. 

ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʯʝʨʝʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ 

ʏʦʨʥʦʛʦ ʤʦʨʷ ʜʣʷ ʝʢʩʧʦʨʪʫ ʟʝʨʥʦʚʠʭ ʻ ʦʙʤʝʞʝʥʠʤ. ʇʝʨʝʦʨʽʻʥʪʫʚʘʥʥʷ ʝʢʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʟʘʭʽʜʥʽ 

ʢʦʨʜʦʥʠ ʚʠʢʣʠʢʘʣʦ ʪʨʫʜʥʦʱʽ ʯʝʨʝʟ ʚʝʣʠʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʚʛʽ ʯʝʨʛʠ ʪʘ ʧʦʪʨʝʙʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʧʨʠʷʻ ʧʦʰʫʢʫ ʦʩʦʙʣʠʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʪʘʚʢʠ, ʟʘ ʷʢʠʭ ʚʪʨʘʪʠ ʙʫʜʫʪʴ 

ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1, ʝʣʝʤʝʥʪʘʤʠ ʘʛʨʦʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʙʫʜʽʚʣʽ ʽ ʩʧʦʨʫʜʠ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʩʢʣʘʜʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ ʫʩʽʭ ʩʪʘʜʽʷʭ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʚʝʟʝʥʥʷ ʟʝʨʥʘ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʟʘʣʽʟʥʠʯʥʦʛʦ ʯʠ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʇʝʨʝʚʝʟʝʥʥʷ ʟʝʨʥʘ ʚ ʩʝʨʝʜʠʥʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʘ ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ [6, 7, 8]. ɺʨʘʭʦʚʫʶʯʠ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʪʘʚʢʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʮʽʥ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʟʝʨʥʘ [9, 10] ʤʦʞʥʘ 

ʦʮʽʥʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ 1 ʪʦʥʠ ʟʝʨʥʘ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ 

 

ɸʥʘʣʽʟ ʨʠʩ. 2 ʧʦʢʘʟʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʢʦʨʦʪʢʠʭ ʚʽʜʩʪʘʥʷʭ 

ʧʝʨʝʚʝʟʝʥʴ ʜʦ 300-400 ʢʤ, ʧʦʪʝʥʮʽʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʤʦʜʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʜʠʩʪʘʥʮʽʷʭ 300-600 ʢʤ, ʙʝʟʘʧʝʨʝʯʥʫ ʧʝʨʝʚʘʛʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʚʽʜʩʪʘʥʷʭ ʧʦʥʘʜ 

600 ʢʤ. 

ɸʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʨʘʟʽ ʻ çʟʝʣʝʥʘè ʣʦʛʽʩʪʠʢʘ [6], ʢʦʥʮʝʧʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ ʧʽʜ ʯʘʩ 

ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʎʝʡ ʧʽʜʭʽʜ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ ʷʢ ʟ 

ʝʢʦʣʦʛʽʯʥʦʾ ʪʘʢ ʽ ʟ ʩʦʮʽʘʣʴʥʦʾ ʪʦʯʦʢ ʟʦʨʫ. 

ʈʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʾ ʣʦʛʽʩʪʠʢʠ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʷʚʥʠʭ 

ʧʨʦʙʣʝʤ ʱʦʜʦ: 

ï ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ; 

ï ʤʦʥʦʧʦʣʽʟʘʮʽʾ ʨʠʥʢʫ ʧʝʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ; 

ï ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʘʛʨʘʨʥʠʭ ʧʽʜʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ; 

ï ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʤʠʪʥʦ-ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ; 

ï ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ; 

ï ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʝʨʝʚʝʟʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ; 

ï ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ. 
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ɺʽʜʩʪʘʥʴ ʧʝʨʝʚʝʟʝʥʴ, ʢʤ 

ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʟʘʣʽʟʥʠʯʥʠʡ ʙʽʤʦʜʘʣʴʥʠʡ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ɺʠʩʥʦʚʢʠ. ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʽ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. ɰʭ ʟʥʘʯʝʥʥʷ ʜʫʞʝ ʚʘʞʣʠʚʝ ʚ ʫʤʦʚʘʭ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʝʢʩʧʦʨʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʪʯʠʟʥʷʥʠʭ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɻʘʨʘʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʫʩʧʽʰʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʘʥʮʶʞʢʽʚ ʧʦʩʪʘʚʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʩʚʦʻʯʘʩʥʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʣʦʛʽʩʪʠʢʫ ʟʠʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʝʨʝʚʝʟʝʥʴ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ. 
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ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʀɿʅɸʏɽʅʅʗ ʏʀʉɽʃʔʅʆʉʊɯ ʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ, ʑʆ 

ʆɹʉʃʋɻʆɺʋʖʊʔ ʈɽɻʋʃʗʈʅɯ ʄɸʈʐʈʋʊʀ ʄɯʉʔʂʆɻʆ ʇɸʉɸɾʀʈʉʔʂʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ 
ʅʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʷʢʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ  

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʈʦʟʛʣʷʥʫʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʨʝʛʫʣʷʨʥʽ ʤʘʨʰʨʫʪʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʽʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʪʨʘʥʩʧʦʨʪʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʤʘʨʰʨʫʪ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ʄʽʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʽʜʽʛʨʘʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʞʠʪʪʽ 

ʩʫʯʘʩʥʠʭ ʤʽʩʪ, ʚʠʢʦʥʫʶʯʠ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʾ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ ʤʦʙʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʡʦʛʦ 

ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʪʨʫʜʦʚʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʯʠ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ [1-4]. ʇʦʨʷʜ ʽʟ ʚʠʢʦʥʘʥʥʷʤ ʫʪʠʣʽʪʘʨʥʠʭ ʬʫʥʢʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʤʽʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʧʨʠʷʻ 

ʩʢʦʨʦʯʝʥʥʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʪʦʨʽʚ ʪʘ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʥʘʯʠʤʽʩʪʴ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʢʨʘʪʥʦ 

ʟʙʽʣʴʰʠʣʘʩʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʨʽʚʥʝʤ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ, 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʛʦʩʪʨʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʽʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʟʚʠʯʘʡ, ʧʨʦʚʦʜʠʪʴʩʷ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʤʫʥʽʮʠʧʘʣʽʪʝʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʢʣʶʯʦʚʽ ʧʠʪʘʥʥʷ ʷʢ ʬʦʨʤʫʚʘʥʥʷ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʴʦʾ ʪʘ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞ, ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʥʦʛʦ ʚʽʜʙʦʨʫ 

ʧʝʨʝʚʽʟʥʠʢʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʨʝʛʫʣʷʨʥʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. 

ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘʰʦʾ ʢʨʘʾʥʠ, 

ʟʘʟʚʠʯʘʡ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ (ʧʝʨʝʚʽʟʥʠʢʘʤʠ) ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʬʦʨʤ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ, ʷʢʽ 

ʚʠʨʽʰʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ, ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʘʨʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʘʢʨʽʧʣʝʥʠʭ ʟʘ ʨʝʛʫʣʷʨʥʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [2, 4]. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ ʧʘʨʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʘʢʨʽʧʣʝʥʠʭ ʟʘ ʢʦʞʥʠʤ ʽʟ ʤʽʩʴʢʠʭ ʤʘʨʰʨʫʪʽʚ, ʻ ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʪʘ ʡʦʛʦ ʨʦʟʧʦʜʽʣ ʟʘ ʯʘʩʦʚʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ 

ʪʘ ʜʽʣʷʥʢʘʤʠ ʤʘʨʰʨʫʪʽʚ. ʇʘʨʘʤʝʪʨʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʱʦ ʻ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʦʜʝʨʞʫʚʘʥʦʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʟʦʢʨʝʤʘ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ. 

ʏʠʩʝʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʢʨʽʧʣʝʥʠʭ ʟʘ ʤʽʩʴʢʠʤ ʧʘʩʘʞʠʨʩʴʢʠʤ ʤʘʨʰʨʫʪʦʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʜʚʦʭ ʫʤʦʚ: ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʨʝʛʫʣʷʨʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ (ʜʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ); ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʧʨʦʚʽʟʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʟʜʘʪʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʚʝʟʝʥʥʷ ʚʩʽʭ ʧʘʩʘʞʠʨʽʚ ʫ ʧʽʢʦʚʠʡ ʯʘʩ ʥʘ ʥʘʡʙʽʣʴʰ 

ʥʘʚʘʥʪʘʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʤʘʨʰʨʫʪʫ [1, 2, 4].  

ʗʢʽʩʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʽʩʴʢʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʧʦʾʟʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʨʝʛʫʣʷʨʥʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʚʩʴʦʤʫ ʰʣʷʭʫ 

ʩʧʦʣʫʯʝʥʥʷ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ. 

ʉʪʨʫʢʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ ʧʘʨʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ 

ʯʠʩʝʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʘʢʽ ʢʣʶʯʦʚʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʨʦʚʽʟʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʧʘʨʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʧʠʪʫ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʩʣʫʛʠ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ ʨʝʛʫʣʷʨʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ. 

ɼʘʥʽ ʫʤʦʚʠ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʨʷʜʫ ʚʽʜʦʤʠʭ ʥʘʫʢʦʚʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʢʨʽʧʣʝʥʠʭ ʟʘ ʨʝʛʫʣʷʨʥʠʤʠ 

ʤʘʨʰʨʫʪʘʤʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [1]. 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʤʽʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʨʴʦʭ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ [1] 

 

ɿʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʩʣʫʛʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʧʨʦʚʽʟʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʧʘʨʢʫ 

ʚʝʣʠʯʠʥʽ ʜʘʥʦʛʦ ʧʦʧʠʪʫ. ʇʨʦʚʽʟʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʘʨʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ 

ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʶ ʪʘ ʢʽʣʴʢʽʩʪʶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʜʽʣʴʥʠʮʝʶ ʤʘʨʰʨʫʪʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ. ʈʦʟʨʘʭʫʥʦʢ 

ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʫʤʦʚʠ, ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ὔ ɯ
ὗʤ

ʤ

ʈẗὠʤ
ʩʨ
ẗ‎

 (1) 

ʜʝ ὗʤ  ï ʛʦʜʠʥʥʠʡ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʽʡ ʜʽʣʷʥʮʽ ʤʘʨʰʨʫʪʫ ʚ ʛʦʜʠʥʠ ʧʽʢʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʧʘʩ/ʛʦʜ; ʤL  ï ʧʨʦʪʷʞʥʽʩʪʴ ʦʙʦʨʦʪʥʦʛʦ ʨʝʡʩʫ, ʢʤ;  

ʈ ï ʥʦʤʽʥʘʣʴʥʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʯʦʣ.; ὠʤ
ʩʨ

 ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʤʘʨʰʨʫʪʽ, ʢʤ/ʛʦʜ; g ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. 

ʏʠʩʝʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʢʨʽʧʣʝʥʠʭ ʟʘ ʤʘʨʰʨʫʪʦʤ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ, 

ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʬʦʨʤʫʣʦʶ (1). ʎʝ ʻ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʰʦʾ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. ɺʠʢʦʥʘʥʥʷ ʜʨʫʛʦʾ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʤʘʨʰʨʫʪʫ ʪʘ ʫʤʦʚ ʨʫʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʣʽʥʽʾ. 

ɯʥʪʝʨʚʘʣ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʚʠʟʥʘʯʘʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʷʢ ʨʝʛʫʣʷʨʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ. ɺʠʨʘʟ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʯʠʩʝʣʴʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ ʜʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʤʘʻ ʚʠʛʣʷʜ: 

ὔ ɯɯ
ὒʤ

ɯ ʤ
ʩʨ (2) 

ʜʝ ɯ  ï ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʽʥʪʝʨʚʘʣ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʤʘʨʰʨʫʪʽ, ʛʦʜ. 

ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʜʚʦʭ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ ʷʢ ʨʝʟʫʣʴʪʫʶʯʘ ʯʠʩʝʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʘʢʨʽʧʣʝʥʠʭ ʟʘ ʤʘʨʰʨʫʪʦʤ, ʧʨʠʡʤʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽʟ ʟʥʘʯʝʥʴ ʯʠʩʝʣʴʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʬʦʨʤʫʣʘʤʠ (1) ʪʘ (2). 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚʠʨʘʟʽʚ ʚʠʜʥʦ, ʱʦ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʪʘ ʥʝʩʪʘʙʽʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʨʝʛʫʣʷʨʥʠʭ ʤʘʨʰʨʫʪʘʭ 

ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʻ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʽʡ ʜʽʣʷʥʮʽ ʚ ʛʦʜʠʥʠ çʧʽʢè. ʄʦʞʥʘ 

ʚʠʩʫʥʫʪʠ ʛʽʧʦʪʝʟʫ, ʱʦ ʜʘʥʠʡ ʧʘʨʘʤʝʪʨ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʧʘʜʢʦʚʫ ʚʝʣʠʯʠʥʫ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʧʝʚʥʠʭ ʚʩʪʘʥʦʚʣʶʚʘʥʠʭ ʤʝʞʘʭ ʽ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʢʨʽʧʣʝʥʠʭ ʟʘ ʤʘʨʰʨʫʪʦʤ, ʚʠʭʦʜʷʯʠ ʟ 

ʥʘʷʚʥʦʩʪʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʦʚʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʦʩʣʫʛʠ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʮʽʣʴʥʦ ʨʦʙʠʪʠ ʨʦʟʨʘʭʫʥʦʢ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʘʢʦʛʦ ʤʘʢʩʠʤʫʤʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʡ 

ʧʝʨʽʦʜ ʨʦʢʫ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʦʙʩʷʛʫ ʧʝʨʝʚʝʟʝʥʴ ʧʦ ʜʽʣʷʥʢʘʭ ʤʘʨʰʨʫʪʫ ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʦʛʦ. 

ʗʢʱʦ ʧʘʩʘʞʠʨʦʧʦʪʽʢ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʽʡ ʜʽʣʷʥʮʽ ʤʘʨʰʨʫʪʫ, ʚ 

ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʻ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʩʪʘʥʦʚʣʶʚʘʥʦʶ 

ʇʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ 

ɿʘ ʚʝʣʠʯʠʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚ ʦʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʚ ʛʦʜʠʥʫ çʧʽʢè, ʧʘʩ./ʛʦʜ. 
ɿʘ ʜʦʙʦʚʦʶ ʚʝʣʠʯʠʥʦʶ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʪʠʩ.ʧʘʩ./ʜʦʙʫ 
 

ɿʘ ʤʽʥʽʤʫʤʦʤ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʩʫʤʘʨʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʦʯʽʢʫʚʘʥʥʷ ʊɿ ʥʘ 

ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʘʭ 
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ʡʤʦʚʽʨʥʽʩʪʶ, ʪʦ ʦʧʪʠʤʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʢʝʨʫʚʘʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʢʝʨʫʚʘʥʥʷ ʚʝʣʠʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʦʧʠʪʫ. 
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ʋɼʂ 629.3 

 

ʂʘʰʢʘʥʦʚ ɸ.ɸ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʄʦʩʢʘʣʶʢ ʄ.ʃ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʄɽʊʆɼʀ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʇʆʊʈɽɹʀ ɺ ɿɸʇɸʉʅʀʍ ʏɸʉʊʀʅɸʍ ʅɸ 

ɸɺʊʆʄʆɹɯʃʔʅʆʄʋ ʊʈɸʅʉʇʆʈʊɯ 
 

ʗʢʽʩʪʴ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʽ ʧʘʩʘʞʠʨʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ɸʊ) ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʈʉ) [1, 2]. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʧʽʜʪʨʠʤʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʈʉ ɸʊ ʻ ʦʧʝʨʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ɸʊ ʥʝʦʙʭʽʜʥʠʤʠ ʟʘʧʘʩʥʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʽ ʤʘʪʝʨʽʘʣʘʤʠ [3, 4]. ʇʦʪʦʢʠ ʚʽʜʤʦʚ ʈʉ ɸʊ ʤʘʶʪʴ ʩʪʦʭʘʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʙʽʣʴʰ ʪʦʯʥʽ 

ʧʨʦʛʥʦʟʠ ʧʦʧʠʪʫ ʥʘ ʥʝʦʙʭʽʜʥʽ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʈʉ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ [5, 6]. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʙʣʝʤ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ ʟʘʡʤʘʣʠʩʴ Bacchetti A., Saccani N., 

Boylan J.E., Syntetos A.A., Mika S., Pei E., Kaya B., Karabaĵ O., Fadēloĵlu M.M., Wang Q., Liu C., Zheng M., 

Wang D., Pan E, ɻʦʣʫʙ ɼ.ɺ., ɸʫʣʽʥ ɺ.ɺ., ɿʘʤʫʨʝʥʢʦ ɸ.ʉ., ʂʽʯʫʨʘ ʈ.ʇ., ʖʚʟʝʥʢʦ ʆ.ʖ., ɹʽʣʽʯʝʥʢʦ ɺ.ɺ., 

ɸʥʪʦʥʶʢ ʆ.ʇ., ʂʨʘʚʯʝʥʢʦ ʆ.ʇ., ɺʝʨʽʪʝʣʴʥʠʢ ɭ.ɸ., ɹʦʥʜʘʨʝʥʢʦ ʆ., ɼʨʶʯʠʥ ɼ., ɻʦʥʯʘʨʦʚ A., ɹʫʣʘʪʦʚ ʉ., 

ʌʝʢʣʽʥ ɭ., ʉʪʨʝʣʴʥʽʢʦʚ ɺ.ʇ., ʉʪʨʝʣʴʥʽʢʦʚ ʇ.ɺ., ʉʫʙʦʯʝʚ ʆ.ɯ., ʇʦʛʦʨʻʣʦʚ ʄ.ɻ. ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɸʥʘʣʽʟ ʾʭ 

ʜʦʩʣʽʜʞʝʥʴ [7-14] ʧʦʢʘʟʫʻ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʧʣʘʥʫʚʘʥʥʷ ʟʘʧʘʩʽʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ (ʨʠʩ. 1) ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ: ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʙʽʛʽʚ, ʥʦʨʤʘʪʠʚʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʥʘ 

ʚʽʜʤʦʚʫ; ʪʝʦʨʽʾ ʢʝʨʫʚʘʥʥʷ ʟʘʧʘʩʘʤʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ; ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ; ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ; ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ. 

 

ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ

ʇʨʦʛʥʦʟʫʚʘʥʥʷ

ʊʝʦʨʽʷ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʪʦʯʥʦʛʦ ʟʘʧʘʩʫ

ʁʤʦʚʽʨʥʽʩʥʽ

ɽʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ

ʈʽʰʝʥʥʷ ʩʪʘʪʠʯʥʦʾ ʟʘʜʘʯʽ

ɿʘ ʜʘʥʠʤʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ

ɿʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ

ɿʘ ʜʘʥʠʤʠ ʩʧʝʮʽʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʨʘʭʦʚʦʛʦ ʟʘʧʘʩʫ

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʥʰʠʭ 

ʚʠʜʽʚ ʟʘʧʘʩʫ (ʩʝʟʦʥʥʠʡ, 

ʧʽʜʛʦʪʦʚʯʠʡ ʪʦʱʦ

ʉʪʘʪʠʩʪʠʯʥʽ
ɼʦʩʣʽʜʞʝʥʥʷ 

ʦʧʝʨʘʮʽʡ
ɸʥʘʣʽʪʠʯʥʽ

ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʦʪʨʝʙ ʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ

 
ʈʠʩʫʥʦʢ 1 ï ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ ʈʉ ɸʊ 

 

ɸʥʘʣʽʟ ʩʬʝʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʈʉ ɸʊ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʧʘʩʽʚ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʫ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ 

ʚʧʣʠʚʘʻ ʜʝʢʽʣʴʢʘ ʛʨʫʧ ʬʘʢʪʦʨʽʚ: ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʣʫʞʙ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ʈʉ, ʩʪʨʫʢʪʫʨʘ ʧʘʨʢʫ ʪʘ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʉ ʧʽʜʧʨʠʻʤʪʩʚʘ, ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ 

ʚʠʨʦʙʥʠʯʦʾ ʙʘʟʠ ʧʽʜʧʨʠʻʤʪʩʚʘ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ, ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ, ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʈʉ. 

ʇʦʚʥʦʪʘ ʚʨʘʭʫʚʘʥʥʷ ʚʠʟʥʘʯʥʠʢʽʚ ʧʦʧʠʪʫ ʥʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʈʉ ɸʊ ʪʘ ʪʦʯʥʽʩʪʴ 

ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʥʘʜʽʡʥʦʩʪʽ ʈʉ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ. ɺ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʷ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʘʩʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ɸʊ ʤʦʞʥʘ ʦʙʨʘʪʠ ʩʫʤʘʨʥʽ ʧʠʪʦʤʽ 

ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʽʜʪʨʠʤʢʠ ʥʘʜʽʡʥʦʩʪʽ ʈʉ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʥʝʜʦʦʪʨʠʤʘʥʠʡ 

ʧʨʠʙʫʪʦʢ ʚʥʘʩʣʽʜʦʢ ʧʨʦʩʪʦʶ ʈʉ ʯʝʨʝʟ ʡʦʛʦ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʠ ʨʝʤʦʥʪ 

 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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min,ZCH ZB PRB B B B= + + ­ä  
(1) 

ʜʝ ZCHB  ï ʩʫʤʘʨʥʽ ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʠʜʙʘʥʥʷʤ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ; 

ZBB  ï ʩʫʤʘʨʥʽ ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʝʨʽʛʘʥʥʷʤ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ; 

PRB  ï ʤʘʪʝʨʽʘʣʴʥʽ ʧʠʪʦʤʽ ʚʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ɸʊ ʚʥʘʩʣʽʜʦʢ ʧʨʦʩʪʦʶ ʈʉ ʯʝʨʝʟ ʡʦʛʦ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʠ ʨʝʤʦʥʪ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ. 

ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘʢʽ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʙʦʨʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ ʫ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ (ʨʠʩ. 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʄʝʪʦʜʠʯʥʽ ʧʨʠʥʮʠʧʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ 

 

ʇʨʠʩʪʫʧʘʶʯʠ ʜʦ ʘʥʘʣʽʟʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ, ʷʢʽ ʜʘʥʽ ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʧʨʦʛʥʦʟʫ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʪʦʙʪʦ ʜʘʥʽ ʤʘʶʪʴ 

ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ. 

ʇʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ, ʧʽʜʪʚʝʨʜʞʝʥʽ ʟʚʽʪʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʪʨʠʤʘʥʥʷ ʧʨʦʛʥʦʟʽʚ ʥʘ ʟʘʜʘʥʦʤʫ ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ ʧʝʨʝʜʙʘʯʘʻ 

ʙʝʟʧʝʨʝʨʚʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ʆʙʩʷʛ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʤʦʜʝʣʝʡ ʪʘ ʦʪʨʠʤʘʥʥʷ ʧʨʦʛʥʦʟʽʚ. 

ʄʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʜʠʥʘʤʽʢʠ ʥʠʟʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʦʙʪʦ ʦʙôʻʢʪʠʚʥʦ 

ʚʽʜʙʠʚʘʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʚʠʪʨʘʪ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʧʨʦʪʷʛʦʤ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʤʘʪʠ 

ʜʦʩʪʘʪʥʶ ʛʥʫʯʢʽʩʪʴ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʦʙʣʽʢʫ ʽ ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʽʜʭʠʣʝʥʴ ʚ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʦʮʽʥʢʘʭ. ʄʦʜʝʣʴ 

ʧʦʚʠʥʥʘ ʤʘʪʠ ʝʤʝʨʜʞʝʥʪʥʽʩʪʴ, ʪʦʙʪʦ ʤʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʠʪʘʤʘʥʥʽ ʤʦʜʝʣʽ ʚ ʮʽʣʦʤʫ, ʷʢʽ ʥʝ ʻ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʣʠʰʝ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ.  

ɸʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ï ʦʩʥʦʚʥʘ ʚʠʤʦʛʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɼʣʷ ʘʜʝʢʚʘʪʥʠʭ ʤʦʜʝʣʝʡ ʻ ʩʝʥʩ ʩʪʘʚʠʪʠ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʾʭ ʪʦʯʥʦʩʪʽ. ʊʦʯʥʽʩʪʴ ʤʦʜʝʣʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʚʽʜʭʠʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʤʦʜʝʣʽ ʚʽʜ ʨʝʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʜʝʣʴʦʚʘʥʦʾ ʟʤʽʥʥʦʾ. 

ʄʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʽ ʚʪʨʘʯʘʪʠ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜ ʚʧʣʠʚʦʤ ʚʠʧʘʜʢʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʱʦ ʧʦʩʪʽʡʥʦ ʚʠʪʨʘʯʘʶʪʴʩʷ, ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ɸʊ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

ʢʽʣʴʢʘ ʪʠʩʷʯ ʥʘʡʤʝʥʫʚʘʥʴ. ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʨʝʙʠ ʫ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ ʤʦʞʣʠʚʝ ʣʠʰʝ ʫ ʨʘʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 

ɺʠʩʥʦʚʢʠ.  
ʗʢʽʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʜʽʡʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ʅʝʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʘʙʩʦʣʶʪʥʦ ʥʘʜʽʡʥʠʭ ʦʙôʻʢʪʽʚ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʾʭ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢʦʾ ʻ ʝʬʝʢʪʠʚʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʣʫʞʙ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʩʠʩʪʝʤʠ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʦʛʽʩʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ 

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʛʥʦʟʫ

ɺʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ

ɺʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʤʦʜʝʣʝʡ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ

ʄʝʪʦʜʠʯʥʽ ʧʨʠʥʮʠʧʠ ʚʠʙʦʨʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ

ɺʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʜʦ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ

¶ ʎʽʥʥʽʩʪʴ

¶ ɼʦʩʪʦʚʽʨʥʽʩʪʴ

¶ ʊʦʯʥʽʩʪʴ

¶ ʉʚʦʻʯʘʩʥʽʩʪʴ

¶ ɺʽʜʧʦʚʽʜʥʽʩʪʴ 

ʟʘʜʘʥʦʤʫ ʯʘʩʦʚʦʤʫ 

ʽʥʪʝʨʚʘʣʫ

¶ ɸʢʪʫʘʣʴʥʽʩʪʴ

¶ ʆʙʩʷʛ ʜʘʥʠʭ

¶ ɼʦʩʪʦʚʽʨʥʽʩʪʴ

¶ ʅʝʧʝʨʝʨʚʥʽʩʪʴ ʚ 

ʩʝʨʝʜʠʥʽ ʧʝʚʥʦʛʦ 

ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ

¶ ʫʟʛʦʜʞʝʥʽʩʪʴ

¶ ɸʜʘʧʪʠʚʥʽʩʪʴ ʪʘ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ 

ʨʷʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ

¶ ɽʤʝʨʜʞʝʥʪʥʽʩʪʴ

¶ ʊʦʯʥʽʩʪʴ

¶ ɸʜʝʢʚʘʪʥʽʩʪʴ

¶ ʅʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʚʠʧʘʜʢʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ

¶ ɸʜʝʢʚʘʪʥʽʩʪʴ ʦʧʠʩʫ 

ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ

¶ ɿʨʫʯʥʽʩʪʴ ʦʩʚʦʻʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ

¶ ʉʫʤʽʩʥʽʩʪʴ ʟ ʚʽʜʦʤʠʤʠ 

ʙʘʟʘʤʠ ʜʘʥʠʭ, 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʤʽʞʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ
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, ʘʩʧʽʨʘʥʪʢʘ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ɹʽʣʽʯʝʥʢʦ ɺ.ɺ.
1
, ʨʝʢʪʦʨ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʂʘʰʢʘʥʦʚ ɸ.ɸ.
1
, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʂʘʧʽʮʘ ɸ.ɺ.
2
, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ  

ʘʚʪʦʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɼʽʦʨʜʽʮʘ ɺ.ʄ.
2
, ʟʘʩʪʫʧʥʠʢ ʟʘʚʽʜʫʚʘʯʘ  

ʚʽʜʜʽʣʫ ʘʚʪʦʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
1
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ; 

2
ɺʽʥʥʠʮʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʩʧʝʨʪʥʦ-ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄɺʉ ʋʢʨʘʾʥʠ 

 

ɼʆ ʇʀʊɸʅʅʗ ɺʇʃʀɺʋ ʂʆʅʉʊʈʋʂʎɯɰ ɻɸʃʔʄɯɺʅʀʍ ʉʀʉʊɽʄ 

ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ ʅɸ ʆɹôɭʂʊʀɺʅɯʉʊʔ ɺʀʉʅʆɺʂɯɺ 

ɸɺʊʆʊɽʍʅɯʏʅʆɰ ɽʂʉʇɽʈʊʀɿʀ ɼʆʈʆɾʅʔʆ-ʊʈɸʅʉʇʆʈʊʅʀʍ ʇʈʀɻʆɼ 
 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ 

ʩʴʦʛʦʜʝʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʠʯʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʰʣʷʭʽʚ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʪʨʘʥʩʧʦʨʪʽ [1]. ʋʢʨʘʾʥʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʢʨʘʾʥ ʟ ʥʠʟʴʢʠʤ ʯʠ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ, ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 60% ʩʚʽʪʦʚʦʛʦ 

ʘʚʪʦʧʘʨʢʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚ ʮʽʡ ʛʨʫʧʽ ʨʝʻʩʪʨʫʻʪʴʩʷ 92% ʫʩʽʭ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ (ɼʊʇ)  ʟʽ 

ʩʤʝʨʪʝʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 2023 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʟʘ ʜʦʙʫ ʚ ɼʊʇ ʦʪʨʠʤʫʻ ʪʨʘʚʤʠ ʙʣʠʟʴʢʦ 

80  ʣʶʜʝʡ, ʘ ʛʠʥʝ ʱʦʥʘʡʤʝʥʰʝ ʚʽʩʽʤ [2]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʟ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʪʘ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ɼʊʇ, ʚʠʷʚʣʝʥʥʷ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ. 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʘʚʪʦʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ɼʊʇ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʥʝʧʦʚʥʦʪʠ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʤʘʪʠ ʩʪʦʭʘʩʪʠʯʥʫ ʘʙʦ ʥʝʯʽʪʢʫ ʧʨʠʨʦʜʫ, ʘ 

ʦʪʞʝ ʻ ʢʦʤʧʦʟʠʮʽʡʥʦʶ [3-6]. ʆʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ 

ʘʚʪʦʪʝʭʥʽʯʦʾ ʝʢʩʧʝʨʪʠʟʠ ɼʊʇ ʧʦʜʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ 

(ʩʪʨʫʢʪʫʨʠ ʤʦʜʝʣʽ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ  ʜʘʥʠʭ, 

ʧʝʨʝʚʽʨʢʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ)
ɸʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ

ɿʘʛʘʣʴʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʘʚʪʦʪʝʭʥʽʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ɼʊʇ (ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ)

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦʢʘʟʽʚ 

ʩʚʽʜʢʽʚ ʪʘ ʽʥʰʠʭ ʜʦʢʘʟʽʚ

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ɼʊʇ
ɽʢʩʧʝʨʪʥʘ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

(ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʪʘ 

ʩʫʤʣʽʥʥʽʩʪʴ ʝʢʩʧʝʨʪʘ)

 
ʈʠʩʫʥʦʢ 1 ï ɼʞʝʨʝʣʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʘʚʪʦʪʝʭʥʽʯʥʽʡ ʝʢʩʧʝʨʪʠʟʽ ɼʊʇ 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʊɿ) ʧʨʠ ʘʚʪʦʪʝʭʥʽʯʥʽʡ ʝʢʩʧʝʨʪʠʟʽ ʚ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʦʮʽʥʶʚʘʥʥʷ ʧʦʭʠʙʢʠ ʦʜʝʨʞʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ 

ʚʠʤʦʛʠ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʤʝʪʨʦʣʦʛʽʶ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴè. ʎʝ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʘʚʪʦʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ɼʊʇ [2, 7, 8]. 

ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʣʴʤʫʚʘʥʥʷ ʊɿ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ɼʊʇ ʻ ʪʠʧʦʚʠʤ ʟʘʚʜʘʥʥʷʤ 

ʙʽʣɹh ʦʩʪʽ ʘʚʪʦʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠ ʮʴʦʤʫ ʚ ɭʚʨʦʧʝʡʩʴʢʽʡ ʤʝʨʝʞʽ ʫʩʪʘʥʦʚ ʩʫʜʦʚʦʾ ʝʢʩʧʝʨʪʠʟʠ [8] 

ʟʫʧʠʥʥʠʡ ʪʘ ʛʘʣʴʤʽʚʥʠʡ ʰʣʷʭ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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(1) 

 

ʜʝ t1 ï ʯʘʩ ʨʝʘʢʮʽʾ ʚʦʜʽʷ, ʩ;  

t2 ï ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʠʚʦʜʫ, ʩ;  

t3 ï ʯʘʩ ʥʘʨʦʩʪʘʥʥʷ ʩʧʦʚʽʣʴʥʝʥʥʷ, ʩ;  

Va ï ʰʚʠʜʢʽʩʪʴ ʊɿ ʥʘ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ, ʤ/ʩ;  

ja ï ʫʩʪʘʣʝʥʝ ʩʧʦʚʽʣʴʥʝʥʥʷ ʊɿ, ʤ/ʩ
2
. 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʣʴʤʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʻ ʫʩʪʘʣʝʥʝ 

ʩʧʦʚʽʣʴʥʝʥʥʷ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʟʯʽʧʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ ʟ 

ʜʦʨʦʞʥʽʤ ʧʦʢʨʠʪʪʷʤ (ʨʠʩ. 2) [9]. ʅʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʫʩʪʘʣʝʥʦʛʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʝʢʩʧʝʨʪ ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ 

ʜʦʚʞʠʥʫ ʛʘʣʴʤʽʚʥʦʛʦ ʯʠ ʟʫʧʠʥʥʦʛʦ ʰʣʷʭʫ ʊɿ ʪʘ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʛʘʣʴʤʫʚʘʥʥʷ. ɺ ʩʪʨʫʢʪʫʨʽ 

ʦʙʣʘʩʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʪʥʦ-ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʮʝʥʪʨʽʚ ʄɺʉ ʋʢʨʘʾʥʠ ʟʥʘʯʝʥʥʷ ʫʩʪʘʣʝʥʦʛʦ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʩʫʯʘʩʥʠʭ ʧʨʠʣʘʜʽʚ MAHA VZM-300 

[10]. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʟʯʽʧʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ ʟ ʜʦʨʦʞʥʽʤ 

ʧʦʢʨʠʪʪʷʤ 

 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʮʽʾ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʊɿ (ʥʘʷʚʥʽʩʪʴ ʘʥʪʠʙʣʦʢʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʛʘʣʴʤ ABS, ʘʩʠʩʪʝʥʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ɺɸ) ʪʘ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʰʠʥ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʢʩʪʨʝʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʪʦʢʦʣʠ ʚʠʧʨʦʙʫʚʘʥʴ ʊɿ ʢʘʪʝʛʦʨʽʾ ʄ1: ʙʝʟ ABS ï 51 ʦʜ., 

ʟ ABS ï 63ʦʜ., ʟ ABS ʪʘ ɺɸ ï 48 ʦʜ. ʈʝʟʫʣʴʪʘʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʩʝʨʝʜʦʚʠʱʽ MS 

Excel, ʦʪʨʠʤʘʥʽ ʜʣʷ 95% ʨʽʚʥʷ ʜʦʚʽʨʠ, ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 ï ʋʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʫʩʪʘʣʝʥʦʛʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʚ ʤ/ʩ2 ʟʽ ʰʚʠʜʢʦʩʪʽ 40 ʢʤ/ʛʦʜ  

ʊʠʧ ʰʠʥ 

 

ʨʦʙʦʪʘ ABS, ɺɸ 

ɼʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ  

ʃʽʪʥʽ ʰʠʥʠ ɿʠʤʦʚʽ ʰʠʥʠ 

ʈʝʢʦʤʝʥʜʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ [7] 
ʙʝʟ 

ABS 
ʟ ABS 

ʟ 

ABS, 

ɺɸ 

ʙʝʟ 

ABS 

ʟ 

ABS 

ʟ 

ABS, 

ɺɸ 

ʉʫʭʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ
1
 7,76 8,29 9,36 7,55 8,03 9,18 7,5 

ʄʦʢʨʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ
1
 

(ʧʣʽʚʢʘ 0,2ʤʤ) 
5,86 6,71 7,16 6,14 6,83 7,21 5 

ʋʢʦʯʝʥʠʡ ʩʥʽʛ
2
 ï ï ï 2,98 3,11 3,28 2,5 

ʆʞʝʣʝʜʠʮʷ
2
 ï ï ï 1,65 1,8 1,9 1,5 

1 ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 6-15Áʉ; 

2 ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 0Áʉ ʽ ʥʠʞʯʝ. 

 

ɿ ʪʘʙʣʠʮʽ 1 ʚʠʜʥʦ, ʱʦ ʣʽʪʥʽ ʰʠʥʠ ʤʘʶʪʴ ʢʨʘʱʽ ʥʘ 2,7% ʧʦʢʘʟʥʠʢʠ ʩʧʦʚʽʣʴʥʝʥʥʷ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʥʽʞ 

ʟʠʤʦʚʽ ʥʘ ʩʫʭʦʤʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ. ʅʘ ʤʦʢʨʦʤʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ (ʧʣʽʚʢʘ 0,2ʤʤ) 

ʟʠʤʦʚʽ ʰʠʥʠ ʢʨʘʱʽ ʥʘ 2,4% ʥʽʞ ʣʽʪʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʫʩʪʘʣʝʥʦʛʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. ɼʘʥʘ ʪʝʥʜʝʥʮʽʷ 

ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ʚʦʜʷʥʦʾ ʧʣʽʚʢʠ [6]. ʋʟʘʛʘʣʴʥʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʫʩʪʘʣʝʥʦʛʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʝʢʩʧʝʨʪʠʟʠ 

ɼʊʇ ʚʽʜ 0,7 ʜʦ 44,2%. ʎʝ ʩʫʪʪʻʚʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʢʦʥʢʨʝʪʥʦʾ ɼʊʇ.  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ɿ ʨʠʩʫʥʢʫ 3 ʚʠʜʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʜʣʷ ʟʠʤʦʚʠʭ ʰʠʥ ʪʘ ʣʽʪʥʽʭ ʥʘ ʩʫʭʦʤʫ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤʫ ʧʦʢʨʠʪʪʽ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ (ʨʽʟʥʠʮʷ ʤʽʞ ʥʠʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,5%). ɻʘʣʴʤʽʚʥʠʡ 

ʰʣʷʭ ʊɿ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʾ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʟʤʝʥʰʫʻʪʴʩʷ. ʊʘʢ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 40 ʢʤ/ʛʦʜ 

ʨʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʊɿ ʟ ABS ʪʘ ɺɸ ʽ ʊɿ ʙʝʟ ABS ʩʢʣʘʜʘʻ ʙʽʣʷ 11% (ʊɿ ʟ ABS ʽ ʊɿ ʙʝʟ ABS ï ʙʽʣʷ 4%), 

ʘ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 100 ʢʤ/ʛʦʜ ï ʙʽʣʷ 28% (18%). ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʯʘʪʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʛʘʣʴʤʫʚʘʥʥʷ ʮʷ 

ʪʝʥʜʝʥʮʽʷ ʙʫʜʝ ʟʨʦʩʪʘʪʠ. 

 
ʈʠʩʫʥʦʢ 3 ï ʋʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʊɿ ʢʘʪʝʛʦʨʽʾ ʄ1 ʥʘ ʩʫʭʦʤʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽ 

 

ɺʠʩʥʦʚʢʠ. ɽʢʩʪʨʝʥʝ ʛʘʣʴʤʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʻ ʩʢʣʘʜʥʠʤ ʜʠʥʘʤʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʜʽʷ, ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʫʤʦʚʠ 

ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʨʦʮʝʩ ʛʘʣʴʤʫʚʘʥʥʷ ʜʫʞʝ ʜʦʙʨʝ ʦʧʠʩʫʻʪʴʩʷ ʥʦʨʤʘʣʴʥʠʤ 

ʟʘʢʦʥʦʤ ʪʘ ʻ ʩʪʦʭʘʩʪʠʯʥʠʤ. ɺʨʘʭʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ɻʉ ʊɿ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʭʠʙʢʫ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʝʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʎʝ ʧʽʜʚʠʱʠʪʴ ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʘʚʪʦʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʝʢʩʧʝʨʪʠʟʽ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ. 
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ɼʝʥʠʩʶʢ ɸ.ɺ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʗʂ ɿʄɯʅʀʃʀʉʗ ʋʇʆɼʆɹɸʅʅʗ ʋʂʈɸɰʅʎɯɺ ɿɸ ʂʃɸʉɸʄʀ  

ɯ ʊʀʇɸʄʀ ɼɺʀɻʋʅɯɺ ɸɺʊʆʄʆɹɯʃɯɺ ɿɸ 15 ʈʆʂɯɺ 
 

ʋ 2008 ʨʦʮʽ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʨʠʥʢʫ ʩʢʣʘʣʘʩʷ ʩʧʨʠʷʪʣʠʚʘ ʩʠʪʫʘʮʽʷ, ʱʦ ʧʨʠʟʚʝʣʘ ʜʦ 

ʨʝʢʦʨʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʘʞʽʚ, ʷʢʫ ʜʦ ʩʴʦʛʦʜʥʽ ʥʝ ʚʜʘʣʦʩʷ ʧʝʨʝʚʝʨʰʠʪʠ ï 623252 ʥʦʚʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦ [1]. 

ʊʘʢʠʡ ʚʝʣʠʯʝʟʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʘʩʠʚ ʜʦʟʚʦʣʠʚ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʝʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʠʥʢʫ.  

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ 1, ʫ 2008 ʨʦʮʽ ʟʘ ʧʦʧʫʣʷʨʥʽʩʪʶ ʧʝʨʝʚʘʞʘʣʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʤʦʜʝʣʽ ɺ ʽ ʉ ʢʣʘʩʽʚ. ɸʚʪʦʤʦʙʽʣʽ ʦʩʦʙʣʠʚʦ ʤʘʣʦʛʦ ʢʣʘʩʫ ɺ ï ʮʝ ɿɸɿ çʊʘʚʨʽʷè ʽ çʉʣʘʚʫʪʘè, 

Ġkoda Fabia, Hyundai Getz, Chevrolet Aveo; ʥʠʞʥʴʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʢʣʘʩʫ ʉ ï ʟʘʜʥʴʦʧʨʠʚʦʜʥʽ Lada-2107, 

Lada-2104, ʧʝʨʝʜʥʴʦʧʨʠʚʦʜʥʽ ɺɸɿʠ 9-ʛʦ ʽ 10-ʛʦ ʩʽʤʝʡʩʪʚ, Mitsubishi Lancer, Opel Astra Classic. ɿʨʦʩʪʘʥʥʶ 

ʉ-ʢʣʘʩʫ ʧʦʩʧʨʠʷʚ, ʟʦʢʨʝʤʘ, ʘʢʪʠʚʥʠʡ ʧʨʦʜʘʞ ʢʦʨʝʡʩʴʢʠʭ ʤʦʜʝʣʝʡ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʢʣʘʜʘʥʥʷ Daewoo Lanos 

(ʉʝʥʩ) ʪʘ Chevrolet Lacetti. ʄʘʡʞʝ ʧôʷʪʘ ʯʘʩʪʠʥʘ ʧʦʢʫʧʮʽʚ ʧʨʠʜʙʘʣʠ ʥʦʚʽ ʢʨʦʩʦʚʝʨʠ ʽ ʧʦʟʘʜʦʨʦʞʥʠʢʠ 

ʚʽʜʟʥʘʯʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1 ʘʙʨʝʚʽʘʪʫʨʦʶ SUV (sport utility  vehicle): Hyundai Tucson, Mitsubishi Outlander XL, 

Honda CR-V, Mitsubishi Pajero ʪʘ ʽʥʰʽ (ʜʠʚ ʨʠʩ. 1) [1]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʧʨʦʜʘʞʫ ʥʦʚʠʭ ʣʝʛʢʦʚʠʭ  

ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ ʢʣʘʩʘʤʠ ʫ 2008 ʨʦʮʽ 

 

ʂʨʦʩʦʚʝʨʠ ʙʫʣʠ ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʽ ʫ ʉʐɸ ʥʘʧʨʠʢʽʥʮʽ 90-ʭ ʨʦʢʽʚ ʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʚʽʜ ʘʙʨʝʚʽʘʪʫʨʠ 

CUV (Crossover Utility Vehicle), ʱʦ ʦʟʥʘʯʘʻ çʘʚʪʦʤʦʙʽʣʴ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʭʽʜʥʦʩʪèʽ; ʧʽʟʥʽʰʝ ʾʭ ʰʚʠʜʢʦ 
ʦʩʚʦʾʣʠ ʻʚʨʦʧʝʡʩʴʢʽ ʚʠʨʦʙʥʠʢʠ. ʎʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʩʪʘʣʠ ʯʫʜʦʚʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʠʤ 

ʭʝʪʯʙʝʢʘʤ, ʫʥʽʚʝʨʩʘʣʘʤ ʽ ʩʝʜʘʥʘʤ, ʱʦ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʜʦʤʽʥʫʚʘʣʠ ʥʘ ʜʦʨʦʛʘʭ ɭʚʨʦʧʠ, ʽ ʩʧʦʞʠʚʘʯʽ 

(ʫʢʨʘʾʥʮʽ ʪʘʢʦʞ) ʜʦʩʽ ʛʦʪʦʚʽ ʧʣʘʪʠʪʠ ʙʽʣʴʰʝ ʟʘ ʢʨʦʩʦʚʝʨ, ʘʥʽʞ ʟʘ ʢʣʘʩʠʯʥʽ ʘʚʪʦʤʦʙʽʣʽ. ɺʦʥʠ ʧʝʨʝʚʘʞʘʶʪʴ 

ʪʨʘʜʠʮʽʡʥʽ ʣʝʛʢʦʚʠʢʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʢʨʘʱʦʶ  ʧʨʦʭʽʜʥʽʩʪʶ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʧʨʦʩʚʽʪʫ ʪʘ 

ʤʝʥʰʠʭ ʧʝʨʝʜʥʴʦʛʦ ʽ ʟʘʜʥʴʦʛʦ ʟʚʠʩʽʚ; ʜʦʣʘʶʪʴ ʚʠʱʽ ʙʘʨôʻʨʥʽ ʽ ʜʠʩʢʨʝʪʥʽ ʧʝʨʝʰʢʦʜʠ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʦʤʫ 

ʨʘʜʽʫʩʫ ʢʦʣʽʩ. ʂʨʦʩʦʚʝʨʠ ʜʦʙʨʝ ʧʦʯʫʚʘʶʪʴʩʷ ʥʘ ʜʦʨʦʛʘʭ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ, ʥʘ ʥʠʭ ʤʦʞʥʘ ʩʤʽʣʠʚʦ 

ʾʟʜʠʪʠ ʙʨʫʢʽʚʢʦʶ, ʤʽʩʴʢʠʤʠ ʚʫʣʠʮʷʤʠ ʟ ʪʨʘʤʚʘʡʥʠʤʠ ʢʦʣʽʷʤʠ ʽ ʚʠʾʤʢʘʤʠ ʥʘ ʘʩʬʘʣʴʪʽ. ʅʠʤʠ ʤʦʞʥʘ 

ʜʦʙʨʘʪʠʩʷ ʚʽʜ ʰʦʩʝ ʜʦ ʜʘʯʽ, ʣʽʩʫ, ʥʘ ʙʝʨʝʛ ʚʦʜʦʡʤʠ ˇʨʫʥʪʦʚʦʶ ʜʦʨʦʛʦʶ ʥʘʚʽʪʴ ʟʠʤʦʶ (ʧʨʠ ʥʝʟʥʘʯʥʠʭ 

ʦʧʘʜʘʭ ʯʠ ʦʞʝʣʝʜʠʮʽ), ʘʣʝ ʥʝ ʙʽʣʴʰʝ, ʧʦʟʘʷʢ ʚʩʝ ʞ ʧʦʩʪʫʧʘʶʪʴʩʷ ʢʣʘʩʠʯʥʠʤ ʧʦʟʘʜʦʨʦʞʥʠʢʘʤ, ʷʢʠʭ ʪʘʢʦʞ 

ʟʘʨʘʭʦʚʫʶʪʴ ʜʦ ʢʣʘʩʫ SUV. 

ʅʘ ʞʘʣʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʜʽʙʥʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ ʥʝ ʜʦʟʚʦʣʠʣʘ ʙʽʣʴʰ ʪʦʯʥʽʰʝ ʦʮʽʥʠʪʠ ʚʠʙʽʨ ʩʧʦʞʠʚʘʯʽʚ 

ʯʝʨʝʟ 15 ʨʦʢʽʚ, ʷʢ ʮʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʫ 2008-ʤʫ, ʦʩʢʽʣʴʢʠ ʫ 2023 ʨʦʮʽ ʯʝʨʝʟ ʥʠʟʢʫ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʙʫʣʦ 

; ʂʣʘʩ ɸ; 2,13% 

; ʂʣʘʩ ɺ; 45,56% 

; ʂʣʘʩ ʉ; 24,27% 

; ʂʣʘʩ D; 4,75% 

; ʂʣʘʩ ɽ; 2,86% 

; ʂʣʘʩ F; 0,28% ; ʉʧʦʨʪʠʚʥʽ; 0,24% 

; SUV; 17,52% 

; MPV; 1,73% 
; ʇʽʢʘʧʠ; 0,66% 
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ʧʨʦʜʘʥʦ ʫ ʜʝʩʷʪʴ ʨʘʟʽʚ ʤʝʥʰʝ ï ʣʠʰʝ 65086 ʣʝʛʢʦʚʠʢʽʚ. ʆʜʥʘʢ ʤʦʞʥʘ ʯʽʪʢʦ ʨʦʟʛʣʝʜʽʪʠ ʟʨʦʩʪʘʥʥʷ ʫ 

ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʢʫʧʽʚʣʽ SUV ʟʘ ʨʘʭʫʥʦʢ ʨʝʰʪʘ ʢʣʘʩʽʚ (ʜʠʚ. ʨʠʩ. 1 ʽ 2) [2, 3]. ɿʘ ʜʘʥʠʤʠ ʩʘʡʪʫ 

AUTO-Consulting, ʧʨʦʜʘʞʽ ʢʨʦʩʦʚʝʨʽʚ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʨʦʩʪʘʣʠ ʚʧʨʦʜʦʚʞ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ 

2008 ʨʦʢʫ, ʽ ʜʦʩʷʛʣʠ ʤʘʢʩʠʤʫʤʫ ʫ 2023 ʨʦʮʽ. ʋ 2021 ʜʦʚʦʻʥʥʦʤʫ ʨʦʮʽ ʚʦʥʠ ʟʘʡʤʘʣʠ 73% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ 103650 ʥʦʚʠʭ ʣʝʛʢʦʚʠʢʽʚ [2, 4]. ʅʘ ʤʘʡʙʫʪʥʻ ʝʢʩʧʝʨʪʠ ʧʨʦʛʥʦʟʫʶʪʴ ʥʘʩʠʯʝʥʥʷ ʨʠʥʢʫ ʧʦʜʽʙʥʠʤʠ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘ ʨʽʚʥʽ 80% ʙʝʟ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 2 ï  ʉʪʨʫʢʪʫʨʘ ʧʨʦʜʘʞʫ ʥʦʚʠʭ ʣʝʛʢʦʚʠʭ  

ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ ʢʣʘʩʘʤʠ ʫ 2023 ʨʦʮʽ [3] 

 

ɺʣʘʩʥʝ ʜʘʥʽ ʪʘʙʣʠʮʽ 1 ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʱʝ ʚʠʢʣʘʜʝʥʝ: ʩʝʨʝʜ 30 ʤʦʜʝʣʝʡ-ʣʽʜʝʨʽʚ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ 

ʫ 2021 ʨʦʮʽ ʙʽʣʴʰʝ 20 ï ʮʝ ʘʚʪʦ ʩʝʛʤʝʥʪʫ SUV [5]. ʉʝʨʝʜ ʤʦʜʝʣʝʡ ʥʦʚʠʭ ʣʝʛʢʦʚʠʢʽʚ ʫ 2023 ʨʦʮʽ ʫ ʧʝʨʰʽʡ 

ʜʝʩʷʪʮʽ ʪʘʢʦʞ ʢʨʦʩʦʚʝʨʠ (ʜʠʚ. ʪʘʙʣ. 1). ʆʯʦʣʶʻ ʨʝʡʪʠʥʛ Renault Duster ʫ ʚʠʢʦʥʘʥʥʽ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʨʠʥʢʫ 

(ʥʘ 7-ʡ ʧʦʟʠʮʽʾ ʮʷ ʞ ʤʦʜʝʣʴ, ʘʣʝ ʧʝʨʝʦʙʣʘʜʥʘʥʘ ʧʽʜ ʧʦʪʨʝʙʠ ʧʦʣʽʮʽʾ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʫ ʟʘʟʚʠʯʘʡ ʥʝ 

ʧʦʪʨʘʧʣʷʻ ʥʘ ʚʽʜʢʨʠʪʠʡ ʨʠʥʦʢ). 

 

 ʊʘʙʣʠʮʷ 1 ï ʄʦʜʝʣʽ-ʣʽʜʝʨʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʫ 2023 ʨʦʮʽ [3] 
ˉ ʟ/ʧ ʄʘʨʢʘ, ʤʦʜʝʣʴ ʂʽʣʴʢʽʩʪʴ, ʦʜʠʥʠʮʴ ˉ ʟ/ʧ ʄʘʨʢʘ, ʤʦʜʝʣʴ ʂʽʣʴʢʽʩʪʴ, ʦʜʠʥʠʮʴ 

1 Renault Duster 4 019 6 Toyota LC Prado 1 455 

2 Toyota RAV-4 2 931 7 Renault Duster (ʧʦʣ.) 1 326 

3 Volkswagen ID.4 2 615 8 Skoda Kodiaq 1 302 

4 Mazda CX-5 1 655 9 Suzuki Vitara 1 269 

5 Hyundai Tucson 1 484 10 Nissan Qashqai 1 208 

 

ʋ 2023 ʨʦʮʽ ʪʘʢʦʞ ʟʨʦʩʣʘ ʚʽʜʥʦʩʥʦ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢ MPV (Multi-Purpose 

Vehicle), ʱʦ ʫ ʧʦʙʫʪʽ ʥʦʩʷʪʴ ʥʘʟʚʫ çʤʽʥʽʚʝʥè ʚ ʷʢʦʤʫ çʤʽʥʽè ʦʟʥʘʯʘʻ ʤʝʥʰʠʡ, ʤʘʣʠʡ, ʘ çʚʝʥè ï 

ʪʨʘʥʩʣʽʪʝʨʦʚʘʥʝ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʩʣʦʚʦ çʬʫʨʛʦʥè. ʇʦʙʫʜʦʚʘʥʠʡ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʣʘʪʬʦʨʤʽ ʣʝʛʢʦʚʦʛʦ 

ʘʚʪʦʤʦʙʽʣʷ, ʚʽʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʤʽʩʪʢʽʩʪʶ (7ï8 ʦʩʽʙ) ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʦʾ ʚʠʩʦʪʠ ʢʫʟʦʚʘ ʪʘ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʨʫʯʥʦʾ ʚʠʩʦʢʦʾ ʧʦʩʘʜʢʠ ʚʦʜʽʷ ʽ ʧʘʩʘʞʠʨʽʚ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʨʦʟʤʽʩʪʠʪʠ ʫ ʩʘʣʦʥʽ 

ʪʨʝʪʽʡ ʨʷʜ ʟʨʫʯʥʠʭ ʩʠʜʽʥʴ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʤʽʥʽʚʝʥʘ ʻ ʪʘʢʦʞ ʟʘʟʚʠʯʘʡ ʨʽʚʥʘ ʧʽʜʣʦʛʘ ʚ ʩʘʣʦʥʽ; ʩʠʜʽʥʥʷ, ʷʢʽ ʣʝʛʢʦ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ, 

ʩʢʣʘʜʘʶʪʴʩʷ ʘʙʦ ʜʝʤʦʥʪʫʶʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʝʩʷʪʢʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʣʘʥʫʚʘʥʥʷ ʩʘʣʦʥʫ; 

ʟʩʫʚʥʽ ʟʘʜʥʽ ʜʚʝʨʮʷʪʘ ʟʘʤʽʩʪʴ ʩʪʫʣʢʦʚʠʭ. ʂʦʤʧʘʢʪʥʽʩʪʴ ʤʽʥʽʚʝʥʘ ʜʦʩʷʛʘʻʪʴʩʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʤʦʪʦʨʥʦʛʦ ʚʽʜʩʽʢʫ ʢʦʣʠ ʜʚʠʛʫʥ ʫ ʥʴʦʤʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʧʦʧʝʨʝʢ. ʇʦʜʽʙʥʽ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʷʢ ʩʽʤʝʡʥʽ ʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʘʚʪʦʤʦʙʽʣʽ. 

ʄʦʞʥʘ ʱʝ ʟʘʫʚʘʞʠʪʠ ʥʝʘʙʠʷʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʨʫʧʠ ʧʦʢʫʧʮʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʢʣʘʩʫ F, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ 

çʣʶʢʩ-ʢʣʘʩʫè (0,28%), ʦʜʥʘʢ ʘʙʩʦʣʶʪʥʽ ʯʠʩʣʘ ʫ ʧôʷʪʥʘʜʮʷʪʠʨʽʯʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʨʽʟʥʷʪʴʩʷ ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ 

(ʜʠʚ. ʨʠʩ. 1 ʽ 2). 

ʊʘʢ ʩʘʤʦ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʥʦʚʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ 15 ʨʦʢʽʚ ʚʽʜʙʫʣʘʩʷ ʨʘʜʠʢʘʣʴʥʘ ʟʤʽʥʘ 

ʩʧʦʞʠʚʯʠʭ ʫʧʦʜʦʙʘʥʴ ʟʘ ʪʠʧʘʤʠ ʜʚʠʛʫʥʽʚ. ʋ 2008 ʨʦʮʽ ʣʝʚʦʚʫ ʯʘʩʪʢʫ ʧʦʢʫʧʦʢ (94,3%) ʩʪʘʥʦʚʠʣʠ 

ʣʝʛʢʦʚʠʢʠ ʟ ʙʝʥʟʠʥʦʚʠʤ ʜʚʠʛʫʥʦʤ, ʨʝʰʪʘ ï ʜʠʟʝʣʴʥʽ (ʜʠʚ ʨʠʩ. 3) [6]. ʅʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʛʘʟʦʙʘʣʦʥʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ (ɻɹʆ) ʥʘ ʟʘʚʦʜʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʚʦʟʠʣʠʩʷ, ʘ ʪʽ, ʱʦ ʾʟʜʠʣʠ ʧʦ ʫʢʨʘʾʥʩʴʢʠʭ 

ʜʦʨʦʛʘʭ ʥʘ ʛʘʟʽ ʟʘʨʘʭʦʚʫʚʘʣʠʩʷ ʜʦ ʙʝʥʟʠʥʦʚʠʭ, ʦʩʢʽʣʴʢʠ ʙʫʣʠ ʚʞʝ ʧʝʨʝʨʦʙʣʝʥʽ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʉʊʆ 

; ʂʣʘʩ B; 2,70% 
; ʂʣʘʩ C; 6,10% 

; ʂʣʘʩ D; 3,80% 

; ʂʣʘʩ E; 1,70% 

; ʂʣʘʩ F; 1,00% ; ʂʣʘʩ F; 0,28% 

; SUV; 80,70% 

; MPV; 3,10% 
; ɯʥʰʽ; 0,90% 

https://www.autoconsulting.com.ua/
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ʧʽʩʣʷ ʢʫʧʽʚʣʽ ʾʭ ʚ ʘʚʪʦʩʘʣʦʥʘʭ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʽ ʛʽʙʨʠʜʽʚ, ʪʦ ʚʦʥʠ ʦʬʽʮʽʡʥʦ ʟôʷʚʠʣʠʩʷ ʚ 

ʋʢʨʘʾʥʽ ʣʠʰʝ ʫ 2011 ʨʦʮʽ. 

ʈʦʟʧʦʜʽʣ ʨʠʥʢʫ ʫ 2023 ʨʦʮʽ ʟʘ ʪʠʧʦʤ ʜʚʠʛʫʥʽʚ (ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ) ʤʘʚ ʪʘʢʠʡ ʚʠʛʣʷʜ: ʟʙʝʨʽʛʘʣʘʩʷ 

ʧʝʨʝʚʘʛʘ ʟʘ ʙʝʥʟʠʥʦʚʠʤʠ ʚʝʨʩʽʷʤʠ, ʯʘʩʪʢʘ ʷʢʠʭ ʩʢʣʘʣʘ 45,6%; ʥʦʚʠʭ ʜʠʟʝʣʴʥʠʭ ʘʚʪʦ ʢʫʧʠʣʠ 25,1%, ʟ 

ʛʽʙʨʠʜʥʠʤʠ ʩʠʣʦʚʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ï 17,1%, ʘ çʯʠʩʪʽè ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʟʘʡʥʷʣʠ 11,5%. ʈʝʰʪʘ (0,7%) ï ʮʝ 

ʥʦʚʽ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʦʩʥʘʱʝʥʽ ɻɹʆ ʫ ʟʘʚʦʜʩʴʢʦʤʫ ʚʠʢʦʥʘʥʥʽ (ʜʠʚ ʨʠʩ. 4) [3]. ʏʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʚʽʜʙʫʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʦʜʝʣʝʡ ʟ ʙʝʥʟʠʥʦʚʠʤʠ 

ʜʚʠʛʫʥʘʤʠ, ʽ ʥʘʚʧʘʢʠ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʟ ʜʠʟʝʣʴʥʠʤʠ, ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʽ ʛʽʙʨʠʜʽʚ. 

ʆʩʪʘʥʥʽ ʷʢʨʘʟ ʽ ʥʘʜʽʣʝʥʽ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʩʠʣʦʚʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʷʢʽ, ʥʘ ʜʦʜʘʯʫ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʜʚʠʛʫʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʦʙʣʘʜʥʘʥʽ ʱʝ ʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ.  

 

 
 

 

ʈʠʩʫʥʦʢ 3 ï ʈʦʟʧʦʜʽʣ ʨʠʥʢʫ ʥʦʚʠʭ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 2008 ʨʦʮʽ  

ʟʘ ʪʠʧʘʤʠ ʜʚʠʛʫʥʽʚ  

ʈʠʩʫʥʦʢ 4 ï ʈʦʟʧʦʜʽʣ ʨʠʥʢʫ ʥʦʚʠʭ  

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 2023 ʨʦʮʽ ʟʘ  

ʪʠʧʘʤʠ ʜʚʠʛʫʥʽʚ (ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ)   

 

ɺʠʩʥʦʚʢʠ. ɹʝʟʟʘʧʝʨʝʯʥʦ ʟʘ 15 ʨʦʢʽʚ ʫʧʦʜʦʙʘʥʥʷ ʫʢʨʘʾʥʮʽʚ ʩʪʦʩʦʚʥʦ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʧʦʤʽʥʷʣʠʩʷ. ɼʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʮʝ ʪʝʨʤʽʥ, ʫʧʨʦʜʦʚʞ ʷʢʦʛʦ ʟʤʽʥʶʻʪʴʩʷ 4ï5 ʧʦʢʦʣʽʥʴ ʪʽʻʾ ʯʠ 

ʽʥʰʦʾ ʤʦʜʝʣʽ. ɿ ʢʦʞʥʠʤ ʨʘʟʦʤ ʩʧʦʞʠʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʥʦʚʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʢʨʘʱʠʡ ʟʘ ʧʦʧʝʨʝʜʥʽʡ. 

ʅʝ ʩʪʘʣʠ ʚʠʢʣʶʯʝʥʥʷʤ ʽ ʟʤʽʥʠ ʫ ʨʠʥʢʦʚʠʭ ʧʨʦʧʦʟʠʮʽʷʭ ʩʪʦʩʦʚʥʦ ʢʣʘʩʫ (ʛʨʫʧʠ), ʦʩʦʙʣʠʚʦ ʪʦʜʽ, ʢʦʣʠ 

ʩʝʨʝʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟôʷʚʠʚʩʷ ʪʘʢʠʡ ʥʦʚʠʡ ʚʠʜ, ʷʢ ʢʨʦʩʦʚʝʨʠ. ʊʝʥʜʝʥʮʽʷ ʟʘʭʦʧʣʶʚʘʪʠʩʷ ʧʦʜʽʙʥʠʤʠ 

ʘʚʪʦʤʦʙʽʣʷʤʠ ʚʽʜ ʉʐɸ ʜʽʡʰʣʘ ʜʦ ɭʚʨʦʧʠ, ʘ ʧʽʟʥʽʰʝ ʽ ʜʦ ʋʢʨʘʾʥʠ. ʉʪʘʪʠʩʪʠʢʘ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʢʘʟʫʻ, ʱʦ 

ʢʨʦʩʦʚʝʨʠ ʽ ʧʦʟʘʜʦʨʦʞʥʠʢʠ ʦʭʦʧʠʣʠ 75é80% (ʙʣʠʟʴʢʦʛʦ ʜʦ ʥʘʩʠʯʝʥʥʷ) ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʨʠʥʢʫ. 

ɿ ʜʚʠʛʫʥʘʤʠ ʩʠʪʫʘʮʽʷ ʟʤʽʥʠʣʘʩʷ ʱʝ ʨʘʜʠʢʘʣʴʥʽʰʝ. ɻʽʙʨʠʜʠ ʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʚʽʜʽʙʨʘʣʠ ʯʘʩʪʠʥʫ ʨʠʥʢʫ ʫ 

ʢʦʣʠʩʴ ʧʦʧʫʣʷʨʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʙʝʥʟʠʥʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ. ʗʢʘʩʴ ʯʘʩʪʢʘ ʦʩʪʘʥʥʽʭ ʧʝʨʝʡʰʣʘ ʪʘʢʦʞ ʜʦ 

ʜʠʟʝʣʴʥʠʭ ʘʚʪʦ. ʆʜʥʘʢ ʧʨʠʯʠʥʠ ʪʘʢʠʭ ʟʤʽʥ ʧʦʪʨʝʙʫʶʪʴ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʤʫ ʫ ʬʦʨʤʘʪʽ ʪʝʟ 

ʚʠʢʣʘʜʝʥʘ ʣʠʰʝ ʢʦʥʩʪʘʪʘʮʽʷ ʬʘʢʪʽʚ. 
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ʂʠʱʫʥ ɺ.ɸ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢ.ʝ.ʥ. 

ɿʽʥʶʢ ʈ.ʃ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʗʂɹʀ ETSC ʆʎɯʅʖɺɸʃɸ ʋʂʈɸɰʅʋ 
 

ʋ 2023 ʨʦʮʽ ʱʦʨʽʯʥʫ ʥʘʛʦʨʦʜʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʨʘʜʠ ʟ ʙʝʟʧʝʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʽ (ETSC) ʦʪʨʠʤʘʣʘ ʇʦʣʴʱʘ, 

ʷʢʘ ʟʫʤʽʣʘ ʟʘ 10 ʨʦʢʽʚ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʩʤʝʨʪʥʽʩʪʴ ʥʘ ʩʚʦʾʭ ʜʦʨʦʛʘʭ. ɿʘ ʧʝʨʽʦʜ ʟ 2012 ʧʦ 2022 ʨʦʢʠ 

ʢʽʣʴʢʽʩʪʴ ʞʝʨʪʚ ʟʽ ʩʤʝʨʪʝʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʚ ʢʨʘʾʥʽ ʟʥʠʟʠʣʘʩʷ ʥʘ 47%, ʱʦ ʥʘʚʽʪʴ ʢʨʘʱʝ ʟʘ ʩʝʨʝʜʥʻ 

ʟʥʠʞʝʥʥʷ ʚ ɭʚʨʦʩʦʶʟʽ (22%). ʉʪʘʪʠʩʪʠʢʘ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʥʘ ʧʦʣʴʩʴʢʠʭ ʜʦʨʦʛʘʭ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʢʣʘʜʦʤ 

ʜʣʷ ʚʩʴʦʛʦ ɭʉ. ʋ 2022 ʨʦʮʽ ʥʘ ʧʦʣʴʩʴʢʠʭ ʜʦʨʦʛʘʭ ʟʘʛʠʥʫʣʦ 5 ʦʩʽʙ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʘ ʫ 2012-ʤʫ  ï  

9,3 ʥʘ 100 ʪʠʩʷʯ [14].  

ʋ ʥʘʡʙʣʠʞʯʦʛʦ ʧʨʝʪʝʥʜʝʥʪʘ ʥʘ ʥʘʛʦʨʦʜʫ, ɯʪʘʣʽʾ, ʫ 2022 ʨʦʮʽ ʥʘ ʜʦʨʦʛʘʭ ʟʘʛʠʥʫʣʦ 5,4 ʦʩʦʙʠ ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ. ʄʽʞ ʽʥʰʠʤ, ʥʘʡʢʨʘʱʫ ʩʪʘʪʠʩʪʠʢʫ ʚ ɭʚʨʦʧʽ ʱʦʜʦ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʛʘʭ ʫ 2022 ʨʦʮʽ ʤʘʣʠ  

ʅʦʨʚʝʛʽʷ ʪʘ ʐʚʝʮʽʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ  2,1 ʪʘ 2,2 ʩʤʝʨʪʽ ʥʘ 100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ. ɸ ʦʩʴ ʥʘ ʜʦʨʦʛʘʭ 

ɭʚʨʦʩʦʶʟʫ ʟʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʤʠʥʫʣʦʨʽʯʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʟʨʽʩ ʥʘ 4% ï ʜʦ 20 679 ʟʘʛʠʙʣʠʭ. ʊʘʢʘ ʪʨʠʚʦʞʥʘ 

ʪʝʥʜʝʥʮʽʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʣʘʥʫ ɭʉ ʪʘ ʆʆʅ ʱʦʜʦ ʜʚʦʨʘʟʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʩʤʝʨʪʝʡ ʥʘ 

ʜʦʨʦʛʘʭ ʜʦ 2030 ʨʦʢʫ. ɼʣʷ ʮʴʦʛʦ ʚʞʝ ʟ 2019-ʛʦ ʫ ɭʚʨʦʩʦʶʟʽ ʢʽʣʴʢʽʩʪʴ ʞʝʨʪʚ ʱʦʨʦʢʫ ʤʘʣʘ ʙʠ ʟʥʠʞʫʚʘʪʠʩʷ 

ʥʘ 17,2%, ʘʣʝ ʮʴʦʛʦ ʥʝ ʩʪʘʣʦʩʷ ï ʞʝʨʪʚ ʙʽʣʴʰʘʻ [1]. 

ʋʩʧʽʭ ʥʘ ʜʦʨʦʛʘʭ ʇʦʣʴʱʘ ʟʘʙʝʟʧʝʯʠʣʘ ʟʘʚʜʷʢʠ ʢʽʣʴʢʦʤ ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʘʤ, ʱʦ ʜʦʧʦʤʦʛʣʠ ʥʝ ʣʠʰʝ 

ʟʥʠʟʠʪʠ ʩʤʝʨʪʥʽʩʪʴ ʽ ʚʨʷʪʫʚʘʪʠ ʞʠʪʪʷ ʩʦʪʝʥʴ ʣʶʜʝʡ, ʘ ʡ ʧʽʜʚʠʱʠʪʠ ʜʠʩʮʠʧʣʽʥʫ ʥʘ ʜʦʨʦʛʘʭ ʽ ʯʘʩʪʢʦʚʦ 

ʚʛʘʤʫʚʘʪʠ ʟʣʽʩʥʠʭ ʧʦʨʫʰʥʠʢʽʚ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ ʚʦʜʽʾʚ ʫ ʩʪʘʥʽ ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʧôʷʥʽʥʥʷ. ʇʝʨʝʣʽʢ 

ʚʞʠʪʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʥʘ ʜʦʨʦʛʘʭ ʚʢʣʶʯʘʚ: 

ʘ)  ʢʦʤʧʣʝʢʩʥʫ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʇʦʣʴʱʽ ʥʘ 2021ï2030 ʨʦʢʠ, ʤʝʪʦʶ 

ʷʢʦʾ ʙʫʣʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʤʝʨʪʝʡʽ ʪʘ ʩʝʨʡʦʟʥʠʭ ʪʨʘʚʤ ʥʘ 50%; 

ʙ) ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʫ ʯʦʪʠʨʠʨʽʯʥʫ ʧʨʦʛʨʘʤʫ çɹʝʟʧʝʯʥʘ ʜʦʨʦʞʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè; 

ʚ) ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʢʘʤʝʨ ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʦʩʪʽ ʪʘ ʜʘʣʝʢʦʤʽʨʥʠʭ ʢʘʤʝʨ; 

ʛ) ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʽʨʦʢ ʟʘ ʢʝʨʫʚʘʥʥʷ ʫ ʥʝʪʚʝʨʝʟʦʤʫ ʚʠʛʣʷʜʽ (ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 19% ʱʦʨʽʯʥʦ) 

ʫ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 2019 ʨʦʢʠ; 

)̌ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ çʘʚʘʨʽʡʥʦʛʦ ʢʦʨʠʜʦʨʫè, ʱʦ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʘʤ ʝʢʩʪʨʝʥʠʭ 

ʩʣʫʞʙ ʧʽʜ'ʾʞʜʞʘʪʠ ʜʦ ʤʽʩʮʴ ʟʽʪʢʥʝʥʴ ʥʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ [1]. 

ɺʦʜʥʦʯʘʩ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ 140 ʢʤ/ʛʦʜ ʥʘ ʧʦʣʴʩʴʢʠʭ 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ ʧʝʨʝʚʠʱʫʻ ʚʩʪʘʥʦʚʣʝʥʽ 130 ʢʤ/ʛʦʜ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ɭʚʨʦʩʦʶʟʫ.  

ʇʦʚʥʽʩʪʶ ʧʦʟʙʫʪʠʩʷ ʘʚʘʨʽʡ ʥʝ ʚʜʘʣʦʩʷ, ʘʣʝ ʩʤʝʨʪʥʽʩʪʴ ʥʘ ʜʦʨʦʛʘʭ ʚʧʘʣʘ ʜʦ ʨʝʢʦʨʜʥʦ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ 

ʧʽʩʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʞʦʨʩʪʢʽʰʠʭ ʰʪʨʘʬʽʚ ʟʘ ʧʝʨʝʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ. çɿʘ ʜʝʩʷʪʴ ʨʦʢʽʚ ʇʦʣʴʱʘ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʣʘ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʽ ʧʦʢʘʟʘʣʘ ʧʨʠʢʣʘʜ ʩʝʨʡʦʟʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ɹʫʣʦ 

ʱʠʨʝ ʧʨʘʛʥʝʥʥʷ ʧʦʢʨʘʱʠʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʧʦʩʠʣʠʪʠ ʧʨʘʚʦʟʘʩʪʦʩʫʚʘʥʥʷ ï ʫʩʽ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ ʮʴʦʛʦ 

ʚʨʘʞʘʶʯʦʛʦ ʩʢʦʨʦʯʝʥʥʷè, ï ʧʽʜʢʨʝʩʣʠʚ ʚʠʢʦʥʘʚʯʠʡ ʜʠʨʝʢʪʦʨ ɭʚʨʦʧʝʡʩʴʢʦʾ ʨʘʜʠ ʙʝʟʧʝʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʽ 

ɸʥʪʦʥʽʦ ɸʚʝʥʦʟʦ [1]. 

ɺ ʋʢʨʘʾʥʽ ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʚʥʘʩʣʽʜʦʢ ɼʊʇ  ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʫ ʧʝʨʝʜʚʦʻʥʥʽ ʨʦʢʠ ʩʢʣʘʣʘ: 2017 

ʨʽʢ ï 8,1ʦʩʦʙʠ; 2018 ʨʽʢ ï 8,0 ʦʩʽʙ; 2019 ʨʽʢ ï 8,2 ʦʩʦʙʠ; 2020-ʡ ï 8,5 ʦʩʦʙʠ; 2021-ʡ ï 7,8 ʦʩʦʙʠ ʧʨʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʤʝʰʢʘʥʮʽʚ 42,2é41,6 ʤʽʣʴʡʦʥʘ [2, 3]. ɸʥʘʣʽʟʫʶʯʠ ʧʝʨʝʣʽʢ ʚʞʠʪʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ 

ʩʤʝʨʪʥʦʩʪʽ ʥʘ ʜʦʨʦʛʘʭ ʋʢʨʘʾʥʠ ʚʽʜʥʦʩʥʦ ʇʦʣʴʱʽ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʩʪʫʧʥʝ: 

ï ʟʘ ʧʫʥʢʪʦʤ ʘ):  ʚ ʋʢʨʘʾʥʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʩʭʚʘʣʝʥʘ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ˉ 430-

ʨ ʚʽʜ 30 ʪʨʘʚʥʷ 2018 ʨʦʢʫ çʅʘʮʽʦʥʘʣʴʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʪʨʘʪʝʛʽʷ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʣʘ, ʟʦʢʨʝʤʘ, ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʩʤʝʨʪʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ʥʘ 100 000 

ʥʘʩʝʣʝʥʥʷ ï ʥʘ 50% ʜʦ 2030 ʨʦʢʫ. ɿʘ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ ʙʫʚ ʚʟʷʪʠʡ 2017 ʨʽʢ. [4]. 

ï ʟʘ ʧʫʥʢʪʦʤ ʙ): ʚ ʋʢʨʘʾʥʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽ ʜʽʷʣʘ ɼʝʨʞʘʚʥʘ ʧʨʦʛʨʘʤʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2023 ʨʦʢʫ, ʦʜʥʘʢ ʯʝʨʝʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʥʝ ʫʩʽ 

ʟʘʚʜʘʥʥʷ ʽ ʟʘʭʦʜʠ ʟ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʙʫʣʠ ʚʠʢʦʥʘʥʽ [5]; 

ï ʟʘ ʧʫʥʢʪʦʤ ʚ): ʚʽʜʙʫʚʘʻʪʴʩʷ, ʱʦʧʨʘʚʜʘ ʽʟ ʟʘʧʽʟʥʝʥʥʷʤ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʢʘʤʝʨ ʢʦʥʪʨʦʣʶ 

ʰʚʠʜʢʦʩʪʽ ʽ ʩʪʘʥʦʤ ʥʘ ʩʝʨʝʜʠʥʫ ʣʽʪʘ 2024 ʨʦʢʫ ʾʭ ʥʘʨʘʭʦʚʫʚʘʣʦʩʷ 265 ʦʜʠʥʠʮʴ, ʭʦʯʘ ʥʘ ʢʽʥʝʮʴ 2023-ʛʦ ʾʭ 

ʤʘʣʦ ʙʫʪʠ  310 ʦʜʠʥʠʮʴ (ʜʠʚ. ʜʦʜʘʪʦʢ 2 [5]) [6]; 

ï ʟʘ ʧʫʥʢʪʦʤ ʛ): ʧʨʠʜʙʘʥʥʷ 680 ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʘʣʢʦʛʦʣʴʥʦʛʦ 

ʪʘ ʥʘʨʢʦʪʠʯʥʦʛʦ ʩʧôʷʥʽʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʦʢ ʚʦʜʽʾʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʟʘ ʢʝʨʤʦʤ 

(ʜʠʚ. ʜʦʜʘʪʦʢ 2 [5]); 

ï ʟʘ ʧʫʥʢʪʦʤ ˇ): ʚ ʋʢʨʘʾʥʽ ʪʝʨʤʽʥ çʘʚʘʨʽʡʥʠʡ ʢʦʨʠʜʦʨè ʥʝ ʟʘʢʨʽʧʣʝʥʠʡ ʫ ʧʨʘʚʠʣʘʭ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, 

ʪʦʤʫ ʪʨʠ ʛʨʦʤʘʜʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ï ʋʢʨʘʾʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʘʫʜʠʪʦʨʽʚ ʙʝʟʧʝʢʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʎʝʥʪʨ 
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ʜʝʤʦʢʨʘʪʽʾ ʪʘ ʚʝʨʭʦʚʝʥʩʪʚʘ ʧʨʘʚʘ  ̔çVision Zeroè ʫ ʛʨʫʜʥʽ 2022 ʨʦʢʫ ʦʨʛʘʥʽʟʫʚʘʣʠ ʢʨʫʛʣʠʡ ʩʪʽʣ ʪʘ ʚʠʡʰʣʠ 

ʜʦ ʫʨʷʜʫ ʟ ʽʥʽʮʽʘʪʠʚʦʶ ʟʘʧʨʦʚʘʜʠʪʠ ʚ ʋʢʨʘʾʥʽ ʪʘʢ ʟʚʘʥʝ ʧʨʘʚʠʣʦ ʝʢʩʪʨʝʥʠʭ ʢʦʨʠʜʦʨʽʚ [7]. 

çɽʢʩʪʨʝʥʠʡ ʢʦʨʠʜʦʨè ʦʟʥʘʯʘʻ ʪʠʤʯʘʩʦʚʫ ʩʤʫʛʫ ʰʠʨʠʥʦ ʁ ʥʝ ʤʝʥʰʝ 3,0 ʤʝʪʨʽʚ, ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʨʫʭʫ ʦʧʝʨʘʪʠʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʷʢʫ ʚʦʜʽʾ 

ʫʪʚʦʨʶʶʪʴ ʧʽʜ ʯʘʩ ʟʘʪʦʨʫ ʤʽʞ ʢʨʘʡʥʴʦʶ ʣʽʚʦʶ ʩʤʫʛʦʶ ʨʫʭʫ ʪʘ ʩʫʩʽʜʥʴʦʶ ʜʦ ʥʝʾ. ʇʨʘʚʠʣʦ ʜʽʻ, ʷʢʱʦ 

ʚʠʥʠʢ ʟʘʪʦʨ: ʪʨʘʥʩʧʦʨʪ ʾʜʝ ʜʫʞʝ ʧʦʚʽʣʴʥʦ, ʟʘʟʚʠʯʘʡ ʜʦ 5 ʢʤ/ʛʦʜ, ʘʙʦ ʚʟʘʛʘʣʽ ʥʝ ʨʫʭʘʻʪʴʩʷ.  

ɺʦʜʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʘʪʦʨʽ ʘʙʦ ʧʦʚʽʣʴʥʦ ʨʫʭʘʶʪʴʩʷ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʮʽ 

ʟʦʙʦʚôʷʟʘʥʽ ʟʘʚʯʘʩʥʦ, ʜʦ ʧʦʷʚʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽʟ ʫʚʽʤʢʥʝʥʠʤʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʩʪʚʦʨʠʪʠ 

ʝʢʩʪʨʝʥʠʡ ʢʦʨʠʜʦʨ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚʠʢʣʶʯʥʦ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʦʧʝʨʘʪʠʚʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʩʣʫʞʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʧʦʣʽʮʽʾ (ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʣʽʮʽʻʶ), ʱʦ ʨʫʭʘʶʪʴʩʷ ʟ ʫʚʽʤʢʥʝʥʠʤʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʚʽʪʣʦʚʠʤʠ ʘʙʦ ʟʚʫʢʦʚʠʤʠ 

ʩʠʛʥʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʈʫʭ ʝʢʩʪʨʝʥʠʤ ʢʦʨʠʜʦʨʦʤ ʘʙʦ ʙʣʦʢʫʚʘʥʥʷ ʡʦʛʦ ʽʥʰʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʟʘʙʦʨʦʥʝʥʽ. 

ʉʭʝʤʘ ʩʪʚʦʨʝʥʥʷ ʘʚʘʨʽʡʥʦʛʦ ʢʦʨʠʜʦʨʫ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ ʦʜʥʘʢʦʚʘ: ʡʦʛʦ ʬʦʨʤʫʶʪʴ ʤʽʞ ʢʨʘʡʥʴʦʶ ʣʽʚʦʶ 

ʩʤʫʛʦʶ ʪʘ ʩʤʫʛʦʶ ʧʨʘʚʽʰʝ ʚʽʜ ʥʝʾ (ʜʠʚ. ʨʠʩ. 1) [7]. ɼʣʷ ʮʴʦʛʦ ʚʦʜʽʾ  ʥʘ ʚʩʽʭ ʩʤʫʛʘʭ, ʦʢʨʽʤ ʣʽʚʦʾ, ʤʘʶʪʴ 

ʟʩʤʽʩʪʠʪʠʩʷ ʷʢʦʤʦʛʘ ʧʨʘʚʽʰʝ. ɺʦʜʽʾ ʢʨʘʡʥʴʦʾ ʧʨʘʚʦʾ ʩʤʫʛʠ ʤʦʞʫʪʴ ʚʠʾʞʜʞʘʪʠ ʥʘ ʫʟʙʽʯʯʷ, ʷʢʱʦ ʚʦʥʦ 

ʫʢʨʽʧʣʝʥʝ.  

ʋ ʥʠʟʮʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ ʚʦʜʽʾʚ ʟʘʢʦʥʦʜʘʚʯʦ 

ʟʦʙʦʚôʷʟʫʶʪʴ ʩʪʚʦʨʶʚʘʪʠ çʘʚʘʨʽʡʥʠʡ ʢʦʨʠʜʦʨè 

(emergency/rescue lane). ɿʘ ʜʘʥʠʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʨʘʜʠ ʟ ʪʨʘʥʩʧʦʨʪʥʦʾ ʙʝʟʧʝʢʠ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʦʛʦ ʝʢʩʪʨʝʥʦʛʦ ʢʦʨʠʜʦʨʫ ʥʘ 40% 

ʟʙʽʣʴʰʫʻ ʰʘʥʩʠ ʣʶʜʠʥʠ ʚʠʞʠʪʠ ʧʽʩʣʷ ʥʝʱʘʩʥʦʛʦ 

ʚʠʧʘʜʢʫ [7]. 

ʅʘ ʧʝʨʝʢʦʥʘʥʥʷ ʫʯʘʩʥʠʢʽʚ ʢʨʫʛʣʦʛʦ ʩʪʦʣʫ, ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʪʘ ʪʨʠʚʘʣʦʶ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʶ ʚʦʻʥʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʟʘʪʦʨʠ 

ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʟʘ ʤʝʞʘʤʠ ʤʽʩʪ  ̔ʜʘʣʽ ʙʫʜʫʪʴ ʯʘʩʪʦʶ 

ʡ ʚʽʜʯʫʪʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʋʢʨʘʾʥʠ. ʊʦʞ 

ʨʘʜʠʢʘʣʴʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚ ʋʢʨʘʾʥʽ 

ʤʘʻ ʩʪʘʪʠ ʟʘʢʨʽʧʣʝʥʘ ʫ ʇʨʘʚʠʣʘʭ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ 

ʚʠʤʦʛʘ ʜʣʷ ʚʦʜʽʾʚ: ʩʪʚʦʨʶʚʘʪʠ ʘʚʘʨʽʡʥʠʡ ʢʦʨʠʜʦʨ ʟʘ 

ʩʭʝʤʦʶ, ʷʢʘ ʫʩʧʽʰʥʦ ʧʨʘʮʶʻ ʚ ʽʥʰʠʭ ʜʝʨʞʘʚʘʭ 

ɭʚʨʦʧʠ ʽ ʜʦʧʦʤʘʛʘʻ ʨʷʪʫʚʘʪʠ ʞʠʪʪʷ. 

ɺʠʩʥʦʚʢʠ. ɿʘʭʦʜʠ, ʷʢʽ ʚʞʠʚʘʻ ʋʢʨʘʾʥʘ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʠʪʠ ʩʪʘʪʠʩʪʠʢʫ ɼʊʇ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʨʦʛʘʭ 

ʢʦʨʝʩʧʦʥʜʫʶʪʴʩʷ ʟ ʧʨʠʡʥʷʪʠʤʠ ʨʽʰʝʥʥʷʤʠ ʩʫʩʽʜʥʴʦʾ ʇʦʣʴʱʽ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʫ 2023 ʨʦʮʽ ʱʦʨʽʯʥʫ 

ʥʘʛʦʨʦʜʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʨʘʜʠ ʟ ʙʝʟʧʝʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʟʥʠʟʠʚʰʠ ʟʘ 10 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ ʟ 9,3 ʦʩʽʙ ʜʦ 5-ʪʠ. ʆʜʥʘʢ ʾʭ ʥʝʜʦʩʪʘʪʥʴʦ, ʘʙʦ ʚʦʥʠ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʚʥʽʩʪʶ (ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʯʝʨʝʟ ʚʦʻʥʥʠʡ ʩʪʘʥ), ʘ ʧʦʢʘʟʥʠʢ ʩʤʝʨʪʥʦʩʪʽ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʨʦʛʘʭ ʩʴʦʛʦʜʥʽ ʧʝʨʝʚʠʱʫʻ 

ʧʦʣʴʩʴʢʠʡ ʫ ʧʽʚʪʦʨʘ ʨʘʟʘ.  ɺʽʜʧʦʚʽʜʥʦ ʜʦʩʷʛʪʠ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 2030 ʨʦʮʽ (4 ʟʘʛʠʙʣʠʭ ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ) ʙʫʜʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʷʢʱʦ ʥʝ ʚʞʠʪʠ ʙʽʣʴʰ ʨʽʰʫʯʠʭ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʨʦʛʘʭ. 
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ʋɼʂ 629.113 

ʂʦʚʘʣʴ ɸ.ʆ., ʘʩʧʽʨʘʥʪ 

ʃʝʚʢʽʚʩʴʢʠʡ ʆ.ɸ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ 

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʈʠʭʪʝʨ ɺ.ɺ., ʟʜʦʙʫʚʘʯ ʛʨʫʧʠ ɸɸɻ-21 

ɹʝʛʝʨʩʴʢʠʡ ɼ.ɹ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɺʇʃʀɺ ɸɽʈʆɼʀʅɸʄɯʏʅʀʍ ɽʃɽʄɽʅʊɯɺ ɸɺʊʆʇʆɰɿɼɯɺ ʅɸ ɺʀʊʈɸʊʋ 

ʇɸʃʀɺɸ 

 
ɸʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʫ ʚʝʣʠʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʧʦʾʟʜʠ. ɺʝʣʠʢʘ ʯʘʩʪʢʘ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʫʭ ʧʦ ʪʨʘʩʽ ʥʘ 

ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ, ʡʜʝ ʥʘ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʫ ʧʦʚʽʪʨʷ. ɿʤʝʥʰʝʥʥʷ ʦʧʦʨʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʜʘʣʝʢʽ ʜʠʩʪʘʥʮʽʾ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʟʥʠʟʠʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʘʚʪʦʧʦʾʟʜ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ, ʷʢ: 

- ʩʧʦʡʣʝʨʠ; 

- ʙʦʢʦʚʽ ʦʙʪʽʯʥʠʢʠ; 

- ʟʘʜʥʽ ʦʙʪʽʯʥʠʢʠ; 

- ʧʽʜʚʽʩʥʽ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʱʠʪʢʠ; 

- ʚʽʪʨʦʚʽ ʚʽʜʙʽʡʥʠʢʠ; 

- ʥʦʩʦʚʽ ʦʙʪʽʯʥʠʢʠ ʧʨʠʯʝʧʘ; 

- ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʢʦʚʧʘʢʠ ʪʘ ʰʪʦʨʠ ʥʘ ʢʦʣʝʩʘ (ʈʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

 

ʊʘʢʦʞ ʥʘ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʚʧʣʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ 

ʘʙʦ ʤʝʥʰ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ, ʘ ʪʘʢʦʞ ʢʦʣʽʩʥʠʭ ʜʠʩʢʽʚ.  

ʂʦʤʧʣʝʢʩʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ 

ʦʧʽʨ ʘʚʪʦʧʦʾʟʜʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʚʪʦʧʦʾʟʜʦʤ ʙʝʟ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʈʠʩ. 2). 

ɼʘʥʽ ʝʣʝʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʘʚʪʦʧʦʾʟʜʘ, ʧʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʻ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ɻʦʣʦʚʥʠʤ ʽʟ ʥʝʜʦʣʽʢʽʚ ʻ ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ ʘʚʪʦʧʦʾʟʜʘ ʘʙʦ 
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ʟʤʝʥʰʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʦʙôʻʤʫ ʢʫʟʦʚʘ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʛʘʙʘʨʠʪʽʚ ʚʥʘʩʣʽʜʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʦʞ ʘʚʪʦʧʦʾʟʜ, ʦʙʣʘʜʥʘʥʠʡ ʜʦʜʘʪʢʦʚʠʤʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʙʽʣʴʰ ʚʠʙʘʛʣʠʚʠʡ ʜʦ ʩʪʘʥʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʠʱʫʻ ʩʢʣʘʜʥʽʩʪʴ ʨʝʤʦʥʪʫ ʘʚʪʦʧʦʾʟʜʘ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʜʝʤʦʥʪʘʞʫ ʽ ʤʦʥʪʘʞʫ.  

 

 
ʈʠʩʫʥʦʢ 2 ɸʝʨʦʜʠʥʘʤʽʯʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʮʝʧʪ ï ʪʨʘʢʫ Volvo 

 

ɼʘʥʽ ʝʣʝʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʘʚʪʦʧʦʾʟʜʘ, ʧʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʻ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ɻʦʣʦʚʥʠʤ ʽʟ ʥʝʜʦʣʽʢʽʚ ʻ ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ ʘʚʪʦʧʦʾʟʜʘ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʦʙôʻʤʫ ʢʫʟʦʚʘ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʛʘʙʘʨʠʪʽʚ ʚʥʘʩʣʽʜʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʦʞ ʘʚʪʦʧʦʾʟʜ, ʦʙʣʘʜʥʘʥʠʡ ʜʦʜʘʪʢʦʚʠʤʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʙʽʣʴʰ ʚʠʙʘʛʣʠʚʠʡ ʜʦ ʩʪʘʥʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʠʱʫʻ ʩʢʣʘʜʥʽʩʪʴ ʨʝʤʦʥʪʫ ʘʚʪʦʧʦʾʟʜʘ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʜʝʤʦʥʪʘʞʫ ʽ ʤʦʥʪʘʞʫ.  

ʈʦʟʨʘʭʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʥʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ ʢʦʤʧôʶʪʝʨʥʝ ʪʘ ʬʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʆʙʠʜʚʘ ʤʝʪʦʜʠ ʜʘʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʜʦʟʚʦʣʷʶʪʴ ʬʽʢʩʫʚʘʪʠ ʥʘʡʤʝʥʰʽ ʟʤʽʥʠ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʦʙʣʷʪʠ ʥʘʡʙʽʣʴʰ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʧʦʾʟʜʽʚ. ɼʘʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ 

ʰʚʠʜʢʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽ ʨʽʰʝʥʥʷ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʟʘʪʨʘʪʘʭ ʯʘʩʫ ʪʘ ʢʦʰʪʽʚ. 

ʆʩʢʽʣʴʢʠ, ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ, ʘ 

ʦʜʥʽʻʶ ʟ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʭ ʩʠʣ ʦʧʦʨʫ ʻ ʩʠʣʘ ʦʧʦʨʫ ʧʦʚʽʪʨʷ ʷʢʘ, ʢʨʽʤ ʪʦʛʦ, ʤʘʻ ʢʚʘʜʨʘʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʧʦʾʟʜʘ, ʪʦ ʟʥʠʞʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ 

ʘʚʪʦʧʦʾʟʜʘ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʰʚʠʜʢʦʩʪʽ. ɸ ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʘʚʪʦʧʦʾʟʜʽʚ. 

  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ʂʦʟʝʣʴʩʴʢʘ ʂ.ɸ., ʚʠʢʣʘʜʘʯ 
ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ çʄʘʨʽʫʧʦʣʴʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ɼɺʅɿ 

ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 

ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʀʁ ʇʆʊɽʅʎɯɸʃ ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ ɭɺʈʆɯʅʊɽɻʈɸʎɯɰ 

ʋ ʇɯʉʃʗɺʆɭʅʅʀʁ ʇɽʈɯʆɼ 
 

ɭʚʨʦʽʥʪʝʛʨʘʮʽʷ ʜʣʷ ʋʢʨʘʾʥʠ ʻ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʰ ʟʘ ʚʩʝ ʟʤʽʥʠ ʪʘ 

ʘʜʘʧʪʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚ ʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʰʣʷʭ 

ʋʢʨʘʾʥʠ ʜʦ ɭʉ ʧʨʦʣʷʛʘʻ ʯʝʨʝʟ ʾʾ ʚʥʫʪʨʽʰʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʈʝʘʣʽʟʘʮʽʷ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʣʘʥʽʚ ʋʢʨʘʾʥʠ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʩʬʝʨʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʚʦʩʪʦʨʦʥʥʽʭ 

ʜʦʤʦʚʣʝʥʦʩʪʷʭ ʟ ɭʉ ʱʦʜʦ ʛʘʨʤʦʥʽʟʘʮʽʾ ʩʝʢʪʦʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʧʨʘʚʠʣ ʽ ʪʝʭʥʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɭʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʤ ʧʨʦʮʝʩʘʤ ʪʨʘʥʩʧʦʨʪʫ ʙʫʣʠ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʚʽʜʦʤʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ 

ʥʘʫʢʦʚʮʽʚ ʪʘ ʚʯʝʥʠʭ. ʇʨʠʤʽʨʦʤ, ʟʘ ʦʮʽʥʢʘʤʠ ɭʚʨʦʢʦʤʽʩʽʾ, ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽ ʥʝʦʙʭʽʜʥʦ 3ð5 ʨʦʢʽʚ, ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ð 8ð10 ʨʦʢʽʚ, ʫ ʜʦʨʦʞʥʽʡ ʛʘ ʣʫʟʽ ð 3ð6 ʨʦʢʽʚ, ʱʦʙ 

ʟʤʽʥʠʪʠ ʚʩʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʠʚʝʩʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʩʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʻʚʨʦʧʝʡʩʴʢʘ 

ʩʧʽʣʴʥʦʪʘ ʚʠʟʥʘʣʘ, ʱʦ ʟʘ ʮʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʋʢʨʘʾʥʘ ʛʦʪʦʚʘ ʜʦ ʯʣʝʥʩʪʚʘ ʚ ɭʉ. 

 ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʩʚʦʻʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʶ, ʢʣʘʩʦʤ ʢʦʤʬʦʨʪʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʧʝʨʝʚʝʜʝʥʥʷʤ ʥʘ 

ʩʧʦʞʠʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʝʢʦʣʦ ʛʽʯʥʦ ʯʠʩʪʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. [1, c.64] 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʩʣʫʛ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʚ ʋʢʨʘʾʥʽ ʜʦʟʚʦʣʷʶʪʴ 

ʫʟʘʛʘʣʴʥʠʪʠ ʥʝʚʪʽʰʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʧʽʜʩʫʤʢʠ: ʩʢʦʨʦʯʝʥʥʷ 

ʜʠʩʧʝʪʯʝʨʩʴʢʠʭ ʩʪʘʥʮʽʡ, ʘʚʪʦʩʪʘʥʮʽʡ, ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʚʪʨʘʪʘ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʪʘ 

ʙʝʟʧʝʢʦʶ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. ɿʘ ʧʝʨʽʦʜ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʽ ʜʦ ʩʴʦʛʦʜʥʽ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʩʝʢʪʦʨʽ ʥʘʢʦʧʠʯʠʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʛʦ ʪʘ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ 

ʚʠʨʽʰʝʥʥʷ. [1,c.103] ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: 

- ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʩʴʦʛʦʜʝʥʥʷ ʷʢ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʧʠʪʘʥʴ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʘʥʪʘʞʽʚ, ʪʘʢ ʽ ʩʠʩʪʝʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʪʨʠʤʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʥʦʨʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ; 

- ʥʝʜʦʩʪʘʪʥʽʡ ʦʙʩʷʛ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʠʪʨʘʪ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʘʜʘʥʥʷʤ 

ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʧʦʩʣʫʛ, ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽʾ ʚʠʪʨʘʪ ʚʽʜ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʪʘʨʠʬʫ ʟʘ ʨʘʭʫʥʦʢ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ, ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʽʚʥʠʭ ʫʤʦʚ ʥʘ ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʦʣʽʪʠʢʠ ɭʉ ʪʨʠʚʘʻ ʧʨʦʮʝʩ ʧʝʨʝʛʣʷʜʫ ʧʦʣʽʪʠʢʠ ʱʦʜʦ 

ʪʨʘʥʩ'ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ (TEN-T),ʷʢʘ ʚʨʘʭʦʚʫʻ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʛʨʦʟʠ ʜʦ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʪʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ, ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ɭʉ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʠʣʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʤʽʨʫ 

ʩʧʽʚʧʨʘʮʽ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʝʢʪʦʨʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʧʦʣʽʪʠʢʠ TEN-T ʥʘʣʝʞʘʪʴ:1) 

ʦʙ'ʻʜʥʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ TEN/T ʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʤʝʨʝʞʘʤʠ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ ʜʣʷ ʧʦʞʠʨʘʥʥʷ TEN-T ʟʘ ʤʝʞʽ 

ɭʉ; 2)ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʧʘʨʢʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ; [2, c.59] 

3)ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʧʝʨʝʜʫʻ ʧʨʠʚʝʜʝʥʥʶ ʪʘʨʠʬʫ ʜʦ ʨʝʘʣʴʥʠʭ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ; 4)ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʦʙʤʝʞʝʥʥʷ ʤʦʥʦʧʦʣʽʟʤʫ ʥʘ ʨʠʥʢʫ ʧʝʨʝʚʝʟʝʥʴ; 

[2, c.74] 5)ʦʙ'ʻʜʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ɭʉ ʪʘ ʢʨʘʾʥ ʧʘʨʪʥʝʨʽʚ ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʩʫʩʽʜʩʪʚʘ, ʘ 

ʪʘʢʦʞ ʤʝʨʝʞ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʩʫʩʽʜʩʪʚʘ ʤʽʞ ʩʦʙʦʶ; 6)ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʧʝʨʝʜʫʻ ʧʨʠʚʝʜʝʥʥʶ ʪʘʨʠʬʫ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 ʉʧʨʠʷʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽʡ ʦʩʥʦʚʽ ʰʣʷʭʦʤ:1) ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʧʝʨʝʚʝʟʝʥʴ; 2) ʥʘʜʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʤ 

ʧʨʦʝʢʪʘʤ, ʱʦ ʧʨʦʡʰʣʠ ʢʦʥʢʫʨʩʥʠʡ ʚʽʜʙʽʨ, ʯʘʩʪʢʦʚʠʭ ʢʦʤʧʝʥʩʘʮʽʡ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ;3) ʟʘʣʫʯʝʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡ ʥʘ ʫʤʦʚʘʭ ʢʦʥʮʝʩʽʾ. [3, c.74-75] 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʜʘʪʢʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʰʣʷʭʦʤ: ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʧʨʦʾʟʜ ʥʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʤʘʨʰʨʫʪʘʭ ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʘʨʪʢʘʤʠ, ʩʪʘʨʪ ʢʘʨʪʢʘʤʠ (ʙʝʟʛʦʪʽʚʢʦʚʽ 

ʨʦʟʨʘʭʫʥʢʠ); ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʦʜʘʪʢʦʚʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʥʦʚʣʝʥʥʷ; ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʫʩʽʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ; ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʣʴʛ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʘʜʨʝʩʥʠʭ ʢʦʤʧʝʥʩʘʮʽʡ 

ʦʩʦʙʘʤ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʧʨʘʚʦ ʥʘ ʧʽʣʴʛʦʚʠʡ ʧʨʦʾʟʜ. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʻʚʨʦʽʥʪʝʛʨʘʮʽʷ ʜʣʷ ʋʢʨʘʾʥʠ ʻ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʤ ʧʨʦʮʝʩʦʤ, 

ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʰ ʟʘ ʚʩʝ ʟʤʽʥʠ ʪʘ ʘʜʘʧʪʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚ 

ʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ. 
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ʋɼʂ 621.43 

 

ʂʦʣʦʜʥʠʮʴʢʘ ʈ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ɸʽʊʊ, ʢ.ʪ.ʥ., ʜʦʮ. 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɺɯɼʅʆɺʃʖɺɸʃʔʅɽ ɼʀɿɽʃʔʅɽ ʇɸʃʀɺʆ ʗʂ ɿɸʄɯʅʅʀʂ ɺʀʂʆʇʅʆɻʆ 

ʇɸʃʀɺɸ ɼʃʗ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 
 

ɺʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʻ ʧʦʪʨʝʙʦʶ ʯʘʩʫ ʚ ʫʤʦʚʘʭ ʥʠʥʽʰʥʴʦʛʦ ʜʝʬʽʮʠʪʫ ʝʥʝʨʛʽʾ ʫ ʩʚʽʪʽ. ɺʯʝʥʽ 

ʪʘ ʜʦʩʣʽʜʥʠʢʠ ʰʫʢʘʶʪʴ ʰʣʷʭʠ ʟʘʤʽʥʠ ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʮʝ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ, ʜʝ ʚʠʪʨʘʯʘʻʪʴʩʷ ʪʨʝʪʠʥʘ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ. ʄʘʡʞʝ ʚʩʷ ʮʷ  

ʝʥʝʨʛʽʷ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʫʛʣʝʚʦʜʥʽ ʚ ʾʭ ʩʢʣʘʜʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʰʢʽʜʣʠʚʠʭ 

ʚʠʢʠʜʽʚ ʪʘ ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ.  ʆʪʞʝ, ʧʦʪʨʽʙʥʦ  ʟʘʤʽʥʠʪʠ ʚʠʢʦʧʥʽ ʧʘʣʠʚʘ  ʥʘ ʧʘʣʠʚʘ ʟ  

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ  ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚ ʷʢʦʩʪʽ ʟʘʤʽʥʠ ʜʠʟʝʣʴʥʠʭ ʧʘʣʠʚ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʝʢʪʦʨʫ ʨʦʟʛʣʷʜʘʶʪʴ ʙʽʦʧʘʣʠʚʘ [1].  

ɾʠʪʦʤʠʨʩʴʢʘ  ʧʦʣʽʪʝʭʥʽʢʘ, ʢʘʬʝʜʨʘ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʡʤʘʻʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʘʤʽʥʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʧʦʯʠʥʘʶʯʠ ʟ 2000 ʨʦʢʫ.  

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʙʽʦʜʠʟʝʣʴʥʠʭ ʧʘʣʠʚ 

(ɹɼ) ʟ ʨʽʟʥʦʾ  ʩʠʨʦʚʠʥʠ. ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ (renewable diesel, RD). ʎʝ ʧʘʣʠʚʦ ʱʝ ʥʘʟʠʚʘʶʪʴ HVO (hydrotreated vegetable oil).  RD ʚʞʝ 

ʢʦʤʝʨʮʽʡʥʦ ʚʠʨʦʙʣʷʶʪʴ ʫ ʉʐɸ, ʌʽʥʣʷʥʜʽʾ, ʐʚʝʮʽʾ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʠʟʝʣʴʥʠʤ 

ʧʘʣʠʚʦʤ (ɼʇ) ʚʽʜʥʦʚʣʶʚʘʣʴʥʝ  ʧʘʣʠʚʦ ʤʘʻ ʥʠʞʯʫ ʛʫʩʪʠʥʫ, ʧʦʨʽʚʥʷʥʫ ʚô̫ ʟʢʽʩʪʴ, ʘʣʝ ʷʢʘ ʤʝʥʰʘ, ʥʽʞ ʫ 

ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ [2].  

ɺ ʨʦʙʦʪʽ [3]  ʜʦʩʣʽʜʞʝʥʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ɹɼ  ʪʘ ʡʦʛʦ ʩʫʤʽʰʝʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɼʇ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʪʠʩʢ  ʥʘʩʠʯʝʥʦʛʦ ʧʘʨʫ ʜʣʷ ɼʇ ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ 1000 ʇa, ʘ ʪʠʩʢ ʧʘʨʫ ʜʣʷ ɹɼ - ʙʽʣʷ 1 ʇʘ, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ɼʇ 

ʙʫʜʝ ʚʠʧʘʨʦʚʫʚʘʪʠʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʙʽʦʜʠʟʝʣʴʥʝ. ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

ʧʦʢʘʟʫʻ, ʱʦ ʚʝʣʠʢʠʡ ʚʧʣʠʚ  ʥʘ ʧʨʦʮʝʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʤʘʻ ʩʢʣʘʜ ʧʘʣʠʚʘ.  

ɺʽʜʦʤʦ, ʱʦ ʜʦ ʩʢʣʘʜʫ ʧʘʣʠʚʘ   RD ʚʭʦʜʷʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʘʣʢʘʥʠ. ɺ ʨʦʙʦʪʽ [4] ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ RD.  ɺ ʪʘʙʣʠʮʽ 1  [5] ʧʦʢʘʟʘʥʦ ʩʢʣʘʜʦʚʫ  ʯʘʩʪʠʥʫ ʧʘʣʠʚʘ, ʱʦ ʤʘʻ ʥʘʟʚʫ çʘʜʘʤʘʥʪʘʥè ʪʘ  

ʾʾ ʧʦʭʽʜʥʽ.  

 

ʊʘʙʣʠʮʷ 1.  

Compounds ʈʝʯʦʚʠʥʘ ʂʦʜ 
ɽʤʧʽʨʠʯʥʘ 

ʬʦʨʤʫʣʘ 

ʄʦʣʝʢʫ- 

ʣʷʨʥʘ  

ʤʘʩʘ 

Adamantane ɸʜʘʤʘʥʪʘʥ (ʪʨʠʮʠʢʣʦʜʝʢʘʥ) A C10H16 136 

1-Methyladamantane 1-ʄʝʪʠʣʘʜʘʤʘʥʪʘʥ 1-MA C11H18 150 

1,3-Dimethyladamantane 1,3-ɼʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 1,3-DMA C12H20 164 

1,3,5-Trimethyladamantane 1,3,5-ʪʨʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 1,3,5-TMA C13H22 178 

1,3,5,7-

Tetramethyladamantane 

1,3,5,7-ʪʝʪʨʘʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 1,3,5,7-TeMA C14H24 192 

2-Methyladamantane 2-ʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 2-MA C11H18 150 

1,4-Dimethyladamantane, 

cis 

1,4-ɼʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥ, ʮʠʩ 1,4-DMA, cis C12H20 164 

1,4-Dimethyladamantane, 

trans 

1,4-ɼʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥ, ʧʝʨ 1,4-DMA, trans C12H20 164 

1,3,6-Trimethyladamantane 1,3,6-ʪʨʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 1,3,6-TMA C13H22 178 

1,2-Dimethyladamantane 1,2-ɼʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 1,2-DMA C12H20 164 

1,3,4-Trimethyladamantane, 

cis 

1,3,4-ʊʨʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥ, 

ʮʠʩ 

1,3,4-TMA, cis C13H22 178 

1,3,4-Trimethyladamantane, 

trans 

1,3,4-ʊʨʠʤʝʪʽʣʘʜʘʤʘʥʪʘʥ, 

ʧʝʨ 

1,3,4-TMA, trans C13H22 178 

1,2,5,7-

Tetramethyladamantane 

1,2,5,7-ʪʝʪʨʘʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 1,2,5,7-TeMA C14H24 192 

1-Ethyladamantane 1-ɽʪʠʣʘʜʘʤʘʥʪʘʥ 1-EA C12H20 164 

1-Ethyl-3-

methyladamantane 

1-ʝʪʠʣ-3-ʤʝʪʠʣʘʜʘʤʘʥʪʘʥ 1-E-3-MA C13H22 178 
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ʆʩʢʽʣʴʢʠ ʚ ʤʦʣʝʢʫʣʽ ʘʜʘʤʘʥʪʘʥʫ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ  ʧʦʚʪʦʨʶʻ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʘʪʦʤʽʚ ʚ ʢʨʠʩʪʘʣʽʯʥʽʡ ʨʝʰʽʪʮʽ ʘʣʤʘʟʫ, ʪʦ ʥʘʟʚʘ ʩʧʦʣʫʢʠ ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʦʛʦ ʩʣʦʚʘ ŭɎɛŬɠ , ʱʦ ʟʥʘʯʠʪʴ 

çʥʝʟʣʘʤʥʠʡè ʽ ʪʘʢʦʞ çʘʣʤʘʟè. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʘʜʘʤʘʥʪʘʥʫ ʩʢʣʘʜʘʻ 268 ÁC.  

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʜʘʤʘʥʪʘʥʫ  (ʤʽʢʨʦʛʨʘʤ/ʛʨʘʤ ) ʪʘ ʡʦʛʦ ʧʦʭʽʜʥʠʭ ʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʤʫ 

ʧʘʣʠʚʽ (Renewable diesel) ʫ ʧʦʨʽʚʥʷʥʥʽ  ʚ ʜʚʦʤʘ  ʜʠʟʝʣʴʥʠʤʠ  ʧʘʣʠʚʘʤʠ  ʟ 5% ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʪʘ ʟ 

ʪʨʴʦʤʘ ʜʠʟʝʣʴʥʠʤʠ ʧʘʣʠʚʘʤʠ ʜʣʷ ʤʦʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ.   

 

 
 

ʈʠʩʫʥʦʢ 1. ɺʤʽʩʪ ʘʜʘʤʘʥʪʘʥʽʚ ʚ ʧʘʣʠʚʘʭ, ʱʦ ʚʠʧʨʦʙʦʚʫʚʘʣʠʩʷ (ʘʜʘʧʪʦʚʘʥʦ ʟ [4]) 

 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʘʜʘʤʘʥʪʘʥʽʚ ʚ RD ʽ ʜʠʟʝʣʴʥʠʭ ʧʘʣʠʚʘʭ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʚ [4], 

ʙʫʣʠ ʩʭʦʞʠʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʭʦʞʽ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ. ʆʜʥʘʢ ʚʤʽʩʪ ʘʜʘʤʘʥʪʘʥʽʚ ʫ ʚʩʽʭ ʜʠʟʝʣʴʥʠʭ ʧʘʣʠʚʘʭ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ, ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʤ, ʥʽʞ ʫ RD. ɸʜʘʤʘʥʪʘʥ ʽ ʡʦʛʦ ʧʦʭʽʜʥʽ  ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʨʘʥʥʽʡ ʜʽʘʛʝʥʝʪʠʯʥʽʡ ʩʪʘʜʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʥʘʬʪʦʚʠʭ ʦʣʽʷʭ, ʪʘʢ ʷʢ ʚʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʥʝʟʨʽʣʠʭ ʽ 

ʥʠʟʴʢʦʟʨʽʣʠʭ ʪʦʨʬʘʭ ʽ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʘʙʦ  ʧʨʠ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʢʨʝʢʽʥʛʫ ʚ ʧʨʦʮʝʩʘʭ ʧʝʨʝʨʦʙʢʠ 

ʥʘʬʪʠ [4].  

ʅʘʷʚʥʽʩʪʴ ʘʜʤʘʥʪʘʥʽʚ ʚ RD ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʦʮʝʩʦʤ ʽʟʦʤʝʨʠʟʘʮʽʾ ʧʘʨʘʬʽʥʦʚʦʛʦ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʽ 

ʢʘʪʘʣʽʪʠʯʥʦʾ ʛʽʜʨʦʦʯʠʩʪʢʠ ʚʠʭʽʜʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʨʦʙʣʝʥʠʭ ʟ ʙʽʦʤʘʩʠ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ [4]. 

ʉʪʨʫʢʪʫʨʘ ʘʜʘʤʘʥʪʘʥʽʚ ʥʘʜʘʻ ʧʘʣʠʚʫ ʪʝʨʤʽʯʥʫ ʪʘ ʤʽʢʨʦʙʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʨʦʙʣʷʯʠ ʾʭ ʩʪʽʡʢʠʤʠ ʜʦ 

ʜʝʛʨʘʜʘʮʽʾ.  ʆʜʥʘʢ ʘʜʘʤʘʥʪʘʥʠ ʤʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ ʧʨʠʙʣʠʟʥʦ 190ï235 ÁC, ʱʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʢʠʧʽʥʥʷ n-ʘʣʢʘʥʽʚ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ n-C11 ʜʦ n-C13.  

ʑʦʙ ʧʝʨʝʚʽʨʠʪʠ ʮʝ ʧʨʠʧʫʱʝʥʥʷ ʚ  [4] ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʤʽʩʪ ʘʜʘʤʘʥʪʘʥʽʚ ʫ  RD. ɺʤʽʩʪ  ʘʜʘʤʘʥʪʘʥʽʚ 

ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʤʽʞ ʩʚʽʞʠʤ (fresh) RD ʽ  W1 RD (ʚʪʨʘʪʘ ʤʘʩʠ ʥʘ 3,13%). ʆʜʥʘʢ ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʠʚʽʪʨʶʚʘʥʥʷʤ ʯʠʩʝʣʴʥʽʩʪʴ ʘʜʘʤʘʥʪʘʥʫ ʟʤʝʥʰʠʣʘʩʷ ʚ W2 RD ʟ ʚʪʨʘʪʦʶ ʤʘʩʠ 6,26%. ʂʨʽʤ ʪʦʛʦ, 

ʘʜʘʤʘʥʪʘʥʠ ʚ ʙʽʣʴʰ ʣʝʛʢʦʤʫ ʢʽʥʮʽ ʩʧʝʢʪʨʫ, ʪʘʢʽ ʷʢ ʘʜʘʤʘʥʪʘʥ  1, 4-ʜʠʤʝʪʠʣʘʤʘʥʪʘʥ (ʮʠʩ),  ʧʦʚʥʽʩʪʶ 

ʚʠʧʘʨʫʚʘʣʠʩʴ ʚ W3 RD ʟ ʚʪʨʘʪʦʶ ʤʘʩʠ 9,70%. ʅʘʨʝʰʪʽ, ʚʩʽ ʘʜʘʤʘʥʪʘʥʠ ʚʠʧʨʦʚʫʚʘʣʠʩʴ  ʚ W4 RD, 

ʚʪʨʘʪʠʚʰʠ ʤʘʩʫ ʥʘ 15,7%.  

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ  ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ [4],  ʫ 

ʧʦʨ̔ʚʥʷʥʥʽ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ ʧʘʣʠʚʦʤ.  
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ʈʠʩʫʥʦʢ 2. ɺʪʨʘʪʘ ʤʘʩʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ  ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ  

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ ʧʘʣʠʚʦʤ [4]. 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 2 ʚʪʨʘʪʠ ʤʘʩʠ RD  ʚʥʘʩʣʽʜʦʢ ʚʠʚʽʪʨʶʚʘʥʥʷ (ʚ ʦʩʥʦʚʥʦʤʫ ʮʝ ʙʫʣʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ) 

ʙʫʣʠ ʟʘʛʘʣʦʤ ʥʠʞʯʠʤʠ, ʥʽʞ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʠʟʝʣʴʥʠʭ ʧʘʣʠʚ. ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʷʢ 

ʚʚʘʞʘʶʪʴ ʚ [4 ],   ʱʦ ʟʚʠʯʘʡʥʽ ɼʇ ʤʽʩʪʷʪʴ ʙʽʣʴʰ ʚʠʩʦʢʽ ʨʽʚʥʽ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ. RD ʤʽʩʪʠʪʴ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ 

ʣʝʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʥʽʞ ɼʇ-1 ʽ ɼʇ ʟ 5% ʙʽʦʜʠʟʝʣʷ-1.  

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ  ʥʘ ʤʘʡʙʫʪʥʻ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʧʘʣʠʚʘ ʫ 

ɼɺɿ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  
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ʊɽʍʅɯʏʅɽ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ɺ ɿɸɹɽɿʇɽʏɽʅʅɯ ʇʈɸʎɽɿɼɸʊʅʆʉʊɯ 

ɺɸʅʊɸɾʅʆɻʆ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 
 

ɽʢʩʧʣʫʘʪʘʮʽʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʤʝʭʘʥʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ɸʚʪʦʤʦʙʽʣʴ ʤʦʞʝ ʧʨʠʥʦʩʠʪʠ ʧʝʚʥʠʡ ʜʦʭʽʜ, ʷʢʱʦ ʚʽʥ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʠʡ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ 

ʩʪʘʥʽ. ʊʝʭʥʽʯʥʦ ʥʝʩʧʨʘʚʥʽ ʘʚʪʦʤʦʙʽʣʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʟʙʽʣʴʰʝʥʥʶ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʟʘʩʦʙʽʚ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɸʚʪʦʤʦʙʽʣʽ ʩʪʘʶʪʴ ʙʽʣʴʰ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʤʠ, ʘ ʪʦʤʫ ʾʭ ʧʨʦʩʪʦʾ ʩʪʘʶʪʴ ʙʽʣʴʰ ʜʦʨʦʞʯʠʤʠ. 

ɺʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʽʜʚʠʱʫʶʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ, ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʽʚ, ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʽ ʤʽʩʪʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʪʘʢʦʞ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʟ ʦʙʩʣʫʛʦʚʫʶʯʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʽ ʽʥʰʠʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. 

ʅʘʜʽʡʥʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʾʭ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʥʘ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʰʣʷʭʦʤ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ ï ʟʘ ʨʘʭʫʥʦʢ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ )ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʽʰʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʝʭʥʽʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʦʙʽʣʽʚ (ʊɽɸ) (ʪʘʙʣ. 1), ʚʠʢʦʥʫʶʯʠ ʩʚʦʾ ʟʘʚʜʘʥʥʷ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʚʧʣʠʚʘʻ ʥʘ ʥʘʧʨʘʮʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ, ʧʨʠʙʫʪʦʢ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ ʽ ʙʝʟʧʝʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʽ ʩʫʧʫʪʥʽʭ ʧʨʦʮʝʩʽʚ. ʎʝʡ ʚʧʣʠʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʊɽɸ ʚ ʮʽʣʦʤʫ ʽ ʾʾ ʧʽʜʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʮʽʣʝʨʝʘʣʽʟʫʶʯʠʤʠ [1]. 

 

ʊʘʙʣʠʮʷ 1 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʈʘʥʛʠ 

ʫʧʨʘʚʣʽʥʥʷ 
ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʇʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ 

ʇʨʠʨʽʩʪ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ: ʦʙʩʷʛ 

ʧʝʨʝʚʝʟʝʥʴ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʧʨʠʙʫʪʦʢ 

ʉʦʙʽʚʘʨʪʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʴ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽ ʥʘ 

ʧʝʨʝʚʝʟʝʥʥʷʭ 

ɹʝʟʧʝʢʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʫ 

ʇʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʊɽɸ 

ʈʽʚʝʥʴ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʘʨʢʫ 

ɺʠʪʨʘʪʠ ʥʘ 

ʧʽʜʪʨʠʤʢʫ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʧʘʨʢʫ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʧʘʨʢʫ 

ʈʽʚʝʥʴ ʚʧʣʠʚʫ ʥʘ 

ʝʢʦʣʦʛʽʯʥʫ ʽ 

ʜʦʨʦʞʥʶ ʙʝʟʧʝʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʫ 

ʈʽʚʝʥʴ ʚʧʣʠʚʫ 

ʊɽɸ 
25ï27% 22ī26% 20ī36% 24ī34% 

ʏʘʩʪʢʦʚʽ 

ʧʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʽʜʩʠʩʪʝʤ ʊɽɸ 

ʂʊɻ; ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʥʘ ʚʽʜʤʦʚʫ; 

ʡʤʦʚʽʨʥʽʩʪʴ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ 

ʚʧʨʦʜʦʚʞ ʟʤʽʥʠ; 

ʨʝʩʫʨʩ ʜʦ ʂʈ ʽ 

ʩʧʠʩʘʥʥʷ; ʧʨʦʩʪʦʾ ʚ 

ʊʆ, ʨʝʤʦʥʪʽ ʚ 

ʜʽʣʴʥʠʮʷʭ ɸʊʇ ʪʘ ʽʥ. 

ɺʠʪʨʘʪʠ ʥʘ ʊʆ ʽ ʈ 

ʧʦ ʩʪʘʪʪʷʭ ʚʠʪʨʘʪ; 

ʘʛʨʝʛʘʪʘʤ, ʮʝʭʘʭ ʽ 

ʜʽʣʴʥʠʮʷʭ; ʚʠʜʘʤ 

ʊʆ ʽ ʨʝʤʦʥʪʽʚ; 

ʚʠʜʘʤ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽ ʨʝʤʦʥʪʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʚ 

ʮʽʣʦʤʫ, ʧʦ ʮʝʭʘʭ ʽ 

ʜʽʣʴʥʠʮʷʭ ɸʊʇ, 

ʚʠʜʘʤ ʊʆ ʽ 

ʨʝʤʦʥʪʽʚ ʽ ʪ.ʜ. 

ʅʘʧʨʘʮʶʚʘʥʥʷ ʜʦ 

ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʧʨʠʛʦʜʠ, 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ 

ʚʽʜʤʦʚʠ ʘʛʨʝʛʘʪʽʚ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʙʝʟʧʝʢʫ ʨʫʭʫ ʽ 

ʜʦʚʢʽʣʣʷ 

 

ʋ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʨʝʩʫʨʩʫ, 

ʩʚʦʻʯʘʩʥʦʤʫ ʚʠʷʚʣʝʥʥʽ ʽ ʟʘʧʦʙʽʛʘʥʥʶ ʚʽʜʤʦʚ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʥʘʣʝʞʠʪʴ ʊʆ ʽ ʪʝʭʥʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ (ʊɼ). 

ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʚʪʦʤʦʙʽʣʷ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʣʠʰʝ ʧʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [2]. 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ʈʠʩʫʥʦʢ 1  ɺʧʣʠʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʮʝʩ: 

ʊɼ = 24 ʛʦʜ (ʜʦʙʘ); ʊʅ ï ʯʘʩ ʫ ʥʘʨʷʜʽ ï ʨʦʙʦʪʘ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʣʽʥʽʾ; ʊʨ.ʯ.ʘ. ï ʨʦʙʦʯʠʡ ʯʘʩ;  

1 ï ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʽʪ ʟ ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚʠ; 2 ï ʤʦʤʝʥʪ ʚʠʥʠʢʥʝʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʘʙʦ ʬʽʢʩʘʮʽʾ 

ʚʽʜʤʦʚʠ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩʫʥʢʘ 1 ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʬʘʟʠ (ʮʠʢʣʠ) ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʷ [3; 4]: 

ʊʨ.ʯ.ʘ. ï ʨʦʙʦʯʠʡ ʯʘʩ (ʯʠ ʢʦʥʢʨʝʪʥʘ ʯʘʩʪʠʥʘ ʜʦʙʠ) ʚʧʨʦʜʦʚʞ ʷʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴ ʧʨʘʮʶʻ ʥʘ ʣʽʥʽʾ. 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʚʽʜ 12 ʜʦ 15 ʛʦʜʠʥ. ʊʨ.ʯ.ʥ. = ʊʥ. ï ʨʦʙʦʯʠʡ ʯʘʩ 

ʘʚʪʦʤʦʙʽʣʷ, ʘʙʦ ʯʘʩ ʚ ʥʘʨʷʜʽ, ʯʘʩ, ʚʧʨʦʜʦʚʞ ʷʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴ ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʣʽʥʽʾ, ʙʝʨʫʯʠ 

ʫʯʘʩʪʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʨʦʮʝʩʽ. ʊʨʠʚʘʣʽʩʪʴ ʊʨ.ʯ.ʥ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʫʜʦʚʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʽ ʧʨʘʚʠʣʘʤʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʧʦʨʷʜʢʫ (ʦʜʥʦʟʤʽʥʥʘ, ʧʽʚʪʦʨʘʟʤʽʥʥʘ, ʜʚʦʟʤʽʥʥʘ ʨʦʙʦʪʘ). ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʛʨʘʬʽʢ ʨʦʙʦʪʠ, ʚ ʷʢʦʤʫ ʬʽʢʩʫʻʪʴʩʷ ʧʦʯʘʪʦʢ ʨʦʙʦʯʦʛʦ ʯʘʩʫ tʧ ʪʦʙʪʦ ʚʠʭʽʜ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʣʽʥʽʶ, ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ tʢ ʧʦʚʝʨʥʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʚ ʛʘʨʘʞ, ʽ ʥʝʦʙʭʽʜʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʽ ʪʝʭʥʽʯʥʽ 

ʧʝʨʝʨʚʠ, ʪʦʙʪʦ ʊʨ.ʯ.ʘ. = ʊʥ. = tʢ ï tʧ. ʗʢ ʧʨʘʚʠʣʦ, ʊʨ.ʯ.ʘ. < ʊʨ.ʚ.ʥ.; 

ʊʥ.ʯ.ʘ. ï ʥʝʨʦʙʦʯʠʡ ʯʘʩ ʘʚʪʦʤʦʙʽʣʷ ï ʯʘʩ, ʚʧʨʦʜʦʚʞ ʷʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴ ʥʝʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʣʽʥʽʾ. 

ʊʥ.ʯ.ʘ. = ʊʩ ï ʊʥ. ʊʥ.ʯ.ʘ. ʚʢʣʶʯʘʻ ʯʘʩʪʠʥʫ ʜʦʙʠ ʜʦ ʽ ʧʽʩʣʷ ʥʘʨʷʜʫ: ʊʥ.ʚ.ʘ. = ʊ1ʥ.ʯ.ʘ. + ʊ2ʥ.ʯ.ʘ.; 

ʊʤʟ.ʯ.ʘ. ï ʤʽʞʟʤʽʥʥʠʡ ʯʘʩ ʘʚʪʦʤʦʙʽʣʷ ï ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤʠ ʮʠʢʣʘʤʠ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʷ 

ʥʘ ʣʽʥʽʾ. ʊʤʟ.ʯ.ʘ. ʚʢʣʶʯʘʻ ʥʝʨʦʙʦʯʠʡ ʯʘʩ ʘʚʪʦʤʦʙʽʣʷ ʧʽʩʣʷ ʯʝʨʛʦʚʦʛʦ ʥʘʨʷʜʫ (ʊôô2ʥ.ʯ.ʘ.) ʽ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʥʘʨʷʜʫ (ʊô1ʥ.ʯ.ʘ.). 

ʇʨʠ ʨʦʙʦʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʟ-ʟʘ ʥʝʜʦʩʪʘʪʥʴʦʾ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʩʪʨʦʢ ʩʣʫʞʙʠ ʤʦʞʝ 

ʚʠʥʠʢʥʫʪʠ ʧʦʪʽʢ ʚʽʜʤʦʚ ʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʦ 500ī700 ʥʘʡʤʝʥʫʚʘʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩʫʥʢʘ 1, ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʦʤʝʥʪʫ ʽ ʤʽʩʮʷ ʚʠʥʠʢʥʝʥʥʷ, ʚʽʜʤʦʚʠ ʨʦʟʨʽʟʥʷʶʪʴ [5; 6]: 

ʃɺ ï ʣʽʥʽʡʥʽ ʚʽʜʤʦʚʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʥʘ ʣʽʥʽʾ ʚʧʨʦʜʦʚʞ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʘʚʪʦʤʦʙʽʣʷ ʽ ʧʦʨʫʰʫʶʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʮʝʩ; 

ʅʃɺ ï ʥʝʣʽʥʽʡʥʽ ʚʽʜʤʦʚʠ, ʷʢʽ ʚʠʷʚʣʝʥʽ ʘʙʦ ʚʠʥʠʢʣʠ ʚ ʤʽʞʟʤʽʥʥʠʡ ʯʘʩ ʘʚʪʦʤʦʙʽʣʷ. 

ʃʽʥʽʡʥʽ ʚʽʜʤʦʚʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ [5; 6]: 

ʃɺʋ ï ʱʦ ʫʩʫʚʘʶʪʴʩʷ ʥʘ ʣʽʥʽʾ ʟ ʚʪʨʘʪʦʶ ʨʦʙʦʯʦʛʦ ʯʘʩʫ (ʚʦʜʽʻʤ, ʧʝʨʩʦʥʘʣʦʤ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ); 

ʃɺʅ ï ʱʦ ʥʝ ʫʩʫʚʘʶʪʴʩʷ ʥʘ ʣʽʥʽʾ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʚ ʤʘʡʩʪʝʨʥʶ ʜʣʷ 

ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʫʩʫʥʝʥʥʷ (tʫʩ) ʥʝʣʽʥʽʡʥʽ ʚʽʜʤʦʚʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ [5; 6]: 

ʅʃɺʄ ï ʱʦ ʫʩʫʚʘʶʪʴʩʷ ʚ ʤʽʞʟʤʽʥʥʠʡ ʯʘʩ ʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʮʝʩ: tʫʩ < ʊʤʟ.ʯ.ʘ.; 

ʅʃɺʈ ï ʱʦ ʥʝ ʫʩʫʚʘʶʪʴʩʷ ʚ ʤʽʞʟʤʽʥʥʠʡ ʯʘʩ, ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʩʪʦʶ ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʦʯʦʛʦ 

ʯʘʩʫ ʽ ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʮʝʩ. 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʚʽʜʤʦʚ ʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʙʫʣʘ ʧʦʧʝʨʝʜʞʝʥʘ, ʪʦʙʪʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʙʫʣʘ ʚʽʜʥʦʚʣʝʥʘ ʜʦ ʥʘʩʪʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʘʙʦ ʚʽʜʤʦʚʠ. ɿ ʤʝʪʦʶ 
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ʧʽʜʪʨʠʤʢʠ ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʥʝʦʙʭʽʜʥʦʤʫ ʨʽʚʥʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʻʯʘʩʥʝ ʽ ʷʢʽʩʥʝ ʾʭ ʊʆ. 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʚʽʜʤʦʚʥʫ ʨʦʙʦʪʫ ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʚ 

ʤʝʞʘʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʝʨʽʦʜʠʯʥʦʩʪʝʡ. ʆʩʥʦʚʦʶ ʧʦʙʫʜʦʚʠ ʊʆ ʻ ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʘ (ʧʨʦʬʽʣʘʢʪʠʯʥʘ) 

ʩʠʩʪʝʤʘ ʟ ʢʦʥʪʨʦʣʝʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʎʷ ʩʠʩʪʝʤʘ, ʫ ʨʘʤʢʘʭ ʊʆ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 2. 

 
ʈʠʩʫʥʦʢ 2 ī ʉʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

 
ʈʠʩʫʥʦʢ 3 ï ɺʠʜʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 
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ɺʠʜʠ ʊʆ ʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3, ʚʢʣʶʯʘʶʪʴ ʊʆ ʧʦʯʘʪʢʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʊʆ ʦʩʥʦʚʥʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʠʜʠ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʭʦʜʷʪʴ ʚ ʦʙʩʷʛ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ (ʊʆ ʽ ʈ) ʘʚʪʦʤʦʙʽʣʽʚ [7]. 

ʂʦʥʪʨʦʣʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ ï ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʽ 

ʷʢʽʩʥʠʭ ʦʟʥʘʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʟʽʩʪʘʚʣʝʥʥʷ ʾʭ ʟ ʚʠʤʦʛʘʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ (ʅʊɼ), ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʮʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ ʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʝ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʷ, ʡʦʛʦ ʘʛʨʝʛʘʪʽʚ, ʚʫʟʣʽʚ ʽ ʩʠʩʪʝʤ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ ʽ ʻ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʬʘʢʪʠʯʥʠʡ ʦʙ'ʻʤ ʨʦʙʽʪ ʧʦ ʊʆ, ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʚʽʜʤʦʚ, ʫʰʢʦʜʞʝʥʴ ʽ ʽʥʰʠʭ ʥʝʜʦʣʽʢʽʚ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʫ ʤʽʨʫ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʫʧʥʠʭ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʧʦʯʘʣʠ ʥʘʙʫʚʘʪʠ ʧʨʦʮʝʜʫʨʠ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʨʦʙʽʪ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʠʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ (ɸʊʇ) ʘʙʦ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʘʚʪʦʩʝʨʚʽʩʥʠʭ ʽ ʨʝʤʦʥʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ: ʩʪʘʥʮʽʷʭ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʉʊʆ), ʨʝʤʦʥʪʥʠʭ ʤʘʡʩʪʝʨʥʷʭ, ʙʘʟʘʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʊʆ. 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʣʝʞʠʪʴ ʩʘʤʠʭ ʪʨʫʜʦʤʽʩʪʢʠʭ ʨʦʙʽʪ ʧʦ ʧʽʜʪʨʠʤʮʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʚʽʜ ʷʢʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ʋʩʽ ʨʦʙʦʪʠ, ʧʦʚôʷʟʘʥʽ ʊʆ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʚʝʣʠʢʽ ʛʨʫʧʠ [7]: ʪʽ, ʷʢʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʽ 

ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʫʯʘʩʪʽ ʧʨʦʬʝʩʽʦʥʘʣʽʚ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ: ʟʘʤʽʥʘ ʬʽʣʴʪʨʽʚ, ʧʝʨʝʚʽʨʢʘ 

ʨʽʚʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʜʠʥ, ʧʝʨʚʠʥʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʧʦ ʽʥʜʠʢʘʪʦʨʘʭ ʥʘ ʜʦʰʮʽ ʧʨʠʣʘʜʽʚ, ʩʪʦʨʦʥʥʽʤ ʟʚʫʢʘʤ ʪʘ 

ʽʥʰʠʤ ʦʟʥʘʢʘʤ. ɼʦ ʜʨʫʛʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʨʦʙʦʪʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʚʠʯʦʢ. 

ʅʘʧʨʠʢʣʘʜ: ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʦʤʠʣʦʢ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ, ʨʝʤʦʥʪ ʜʚʠʛʫʥʘ, ʢʦʨʦʙʢʠ 

ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ ʪʘ ʽʥʰʠʭ ʚʝʣʠʢʠʭ ʚʫʟʣʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʨʦʙʦʪʠ ʟʛʽʜʥʦ ʛʘʨʘʥʪʽʡʥʠʭ 

ʟʦʙʦʚôʷʟʘʥʴ. 

ɺʦʜʽʾ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ çʩʚʦʾʤʠ ʩʠʣʘʤʠè ʚʠʢʦʥʫʶʪʴ ʱʦʜʝʥʥʽ ʪʘ ʩʝʟʦʥʥʽ ʊʆ. ʑʦʜʝʥʥʽ ʊʆ 

ʟʚʦʜʷʪʴʩʷ ʜʦ ʧʝʨʝʚʽʨʢʠ ʘʚʪʦʤʦʙʽʣʷ ʧʝʨʝʜ ʢʦʞʥʠʤ ʨʝʡʩʦʤ ʽ ʚʢʣʶʯʘʻ ʚʽʟʫʘʣʴʥʠʡ ʽ ʥʘʡʧʨʦʩʪʽʰʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʦʛʣʷʜ: ʧʝʨʝʚʽʨʢʫ ʨʽʚʥʽʚ ʪʝʭʥʽʯʥʠʭ ʨʽʜʠʥ, ʩʪʘʥʫ ʰʠʥ, ʦʛʣʷʜ ʢʫʟʦʚʘ ʽ ʧʽʜʢʘʧʦʪʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʥʘ ʧʨʦʪʽʢʘʥʥʷ, ʧʦʰʫʢ ʚʤôʷʪʠʥ ʽ ʪ.ʧ.. ɺʠʷʚʣʝʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʫʩʫʚʘʶʪʴ. ɺʟʠʤʢʫ ʜʦ ʱʦʜʝʥʥʦʛʦ ʊʆ 

ʚʭʦʜʠʪʴ ʧʝʨʝʚʽʨʢʘ ʟʘʨʷʜʫ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ, ʘ ʚʣʽʪʢʫ ʤʠʪʪʷ ʘʚʪʦʤʦʙʽʣʷ. ʇʨʠ ʩʝʟʦʥʥʦʤʫ ʊʆ 

ʘʚʪʦʤʦʙʽʣʴ ʧʽʜʛʦʪʦʚʣʶʻʪʴʩʷ ʜʦ ʥʦʚʦʛʦ ʩʝʟʦʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚʢʣʶʯʘʻ ʟʘʤʽʥʫ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ, ʘʥʪʠʬʨʠʟʫ 

ʪʘ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʜʠʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʟʤʽʥʫ ʬʽʣʴʪʨʽʚ, ʟʘʤʽʥʫ ʨʦʟʭʽʜʥʠʢʽʚ ʟʘ 

ʛʨʘʬʽʢʦʤ, ʚʠʜʘʣʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ ʽ ʟʘʤʽʥʫ ʦʩʫʰʫʚʘʯʽʚ ʫ ʨʽʜʠʥʥʠʭ ʪʘ ʧʦʚʽʪʨʷʥʠʭ ʩʠʩʪʝʤʘʭ.  

ʏʘʩʪʢʘ ʫʯʘʩʪʽ ʚʦʜʽʾʚ ʫ ʚʠʢʦʥʘʥʥʽ ʊʆ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʩʣʘ ʟ 25% ʜʦ 85%, 

ʦʩʢʽʣʴʢʠ ʙʣʠʟʴʢʦ 50% ʧʦʪʫʞʥʦʩʪʝʡ ʦʙʩʣʫʛʦʚʫʶʯʦʾ ʙʘʟʠ ʨʝʤʦʥʪʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʢʦʤʝʨʮʽʘʣʽʟʫʚʘʣʠʩʷ ʽ ʟʤʽʥʠʣʠ ʩʚʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʶ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʘ (ʧʨʦʬʽʣʘʢʪʠʯʥʘ) ʩʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʪʘʢʽ ʚʠʜʠ: ʱʦʜʝʥʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʑʆ), ʧʝʨʰʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ-1), ʜʨʫʛʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ-2), 

ʩʝʟʦʥʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʉʆ).  

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʝʤʙʽʮʴʢʠʡ ɺ.ʄ., ʇʘʚʣʶʢ ɺ.ɯ., ʇʨʠʜʶʢ ɺ.ʄ. ʊʝʭʥʽʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʦʙʽʣʽʚ : ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ. ʃʫʮʴʢ : ʃʫʮʴʢʠʡ ʅʊʋ, 2018. 473 ʩ. 

2. Rakesh Krishnamoorthy Iyer, Jarod C. Kelly, Amgad Elgowainy. Vehicle-cycle and life-cycle analysis of 

medium-duty and heavy-duty trucks in the United States. Science of the Total Environment. 2023. Vol. 891. ʈ. 

1 13. https://doi.org/10.1016/j.scitotenv.2023.164093. 

3. Min Xu, Xiaoyuan Yan, Yafeng Yin. Truck routing and platooning optimization considering driversô 

mandatory breaks. Transportation Research Part C: Emerging Technologies. 2022. Vol. 143. 

https://doi.org/10.1016/j.trc.2022.103809 

4. Carlo S. Sartori, Pieter Smet, Greet Vanden Berghe. Truck driver scheduling with interdependent routes 

and working time constraints. EURO Journal on Transportation and Logistics. 2022. Vol. 11. 

https://doi.org/10.1016/j.ejtl.2022.100092 

5. Sai Chand, Zhuolin Li, Vinayak V. Dixit, S. Travis Waller. Examining the macro-level factors affecting 

vehicle breakdown duration. International Journal of Transportation Science and Technology. 2022. Vol. 11. 

https://doi.org/10.1016/j.ijtst.2021.03.003. 

6. Sebastjan Ġkerliļ1, Edgar Sokolovskij. Analysis of heavy truck maintenance issues. Scientific Journal of 

Maritime Research. 2030. Vol. 34. ʈ. 24ï31. DOI:10.31217/p.34.1.3. 

7. Sebastjan Ġkerliļ, Edgar SokolovSkij, Vanja Erļulj. Maintenance of heavy trucks: an international study 

on truck drivers. Eksploatacja i Niezawodnosc ï Maintenance and Reliability. 2020. Vol. 22(3). 

DOI:10.17531/ein.2020.3.12.  

https://doi.org/10.1016/j.trc.2022.103809


ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

116 

ʋɼʂ 629.113 

ʂʦʨʧʘʯ ɸ.ʆ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʜʚʠʛʫʥʽʚ ʽ ʪʝʧʣʦʪʝʭʥʽʢʠ, ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʂʦʨʧʘʯ ʆ.ɸ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʢ.ʪ.ʥ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɯɿʅʀʍ ɺʀɼɯɺ ɽʃɽʂʊʈʆʄʆɹɯʃɯɺ 
 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʙʫʚʘʶʪʴ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ ʚʘʛʠ, ʧʨʦʙʣʝʤʘ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʜʚʠʛʫʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ (ɼɺɿ) ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʦʶ. ɿʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ ʩʧʨʠʯʠʥʷʻ ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʱʦ ʩʪʘʚʠʪʴ ʧʽʜ ʟʘʛʨʦʟʫ ʤʘʡʙʫʪʥʻ ʧʣʘʥʝʪʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ, ʷʢʽ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ, ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ. ʊʦʤʫ, ʟʘʤʽʥʘ ʪʨʘʜʠʮʽʡʥʦʾ ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʫ 

ʚʠʛʣʷʜʽ ɼɺɿ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʜʦʚʢʽʣʣʷ. 

ɽʣʝʢʪʨʦʤʦʙʽʣʽ ʥʝ ʣʠʰʝ ʜʦʧʦʤʘʛʘʶʪʴ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ, ʘʣʝ ʡ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʦʩʦʙʣʠʚʦ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ, 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʥʘʬʪʠ ʪʘ ʛʘʟʫ, ʱʦ ʻ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɼʦ ʪʦʛʦ ʞ, 

ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʤʘʶʪʴ ʚʠʱʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʚʪʦʤʦʙʽʣʷʤʠ ʥʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʧʘʣʠʚʽ, 

ʦʩʢʽʣʴʢʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʤʘʶʪʴ ʟʥʘʯʥʦ ʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ, ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʦʚʥʦʨʦʟʤʽʨʥʽ, ʤʽʩʴʢʽ ʪʘ 

ʤʽʢʨʦʝʣʝʢʪʨʦʤʦʙʽʣʽ (ʨʠʩ. 1): 

 

 
ʈʠʩʫʥʦʢ 1 ï ɺʠʜʠ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ 

 

1. ʇʦʚʥʦʨʦʟʤʽʨʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ (ʨʠʩ.1) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʟʙʽʣʴʰʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ, ʘʣʝ ʡ 
ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʯʘʩʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʥʘʣʦʛʽʯʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ɼɺɿ. ʇʦʚʥʦʨʦʟʤʽʨʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʦʩʥʘʱʝʥʽ ʧʦʪʫʞʥʠʤʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʥʘʚʽʪʴ, ʧʨʠ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ, 

ʧʦʨʽʚʥʷʥʦ ʟ ɼɺɿ. ɰʭ ʢʦʥʩʪʨʫʢʮʽʷ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʘʢʫʤʫʣʷʪʦʨʥʽ ʙʘʪʘʨʝʾ ʚʝʣʠʢʦʾ ʻʤʥʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʩʷʛʘʪʠ ʟʥʘʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʘʣʴʥʦʩʪʽ ʧʨʦʙʽʛʫ ʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ, ʧʦʜʽʙʥʠʭ ʜʦ ʘʚʪʦʤʦʙʽʣʽʚ ʟ 

ɼɺɿ. ʇʨʦʪʝ, ʯʝʨʝʟ ʟʥʘʯʥʫ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʟʦʢʨʝʤʘ, ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ, ʪʘʢʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʚʦʣʽ ʜʦʨʦʛʠʤʠ. ʇʦʚʥʦʨʦʟʤʽʨʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʚʠʧʫʩʢʘʶʪʴʩʷ ʫ ʨʽʟʥʠʭ 

ʢʣʘʩʘʭ ʚʽʜ ɸ ʜʦ F ʪʘ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʢʫʟʦʚʘ.  

2. ʄʽʩʴʢʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ (ʨʠʩ.1) ʤʘʶʪʴ, ʟʜʝʙʽʣʴʰʦʛʦ, ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʢʫʟʦʚ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 
ʨʘʤʽ ʟ ʣʝʛʢʠʤʠ ʧʣʘʩʪʠʢʦʚʠʤʠ ʧʘʥʝʣʷʤʠ, ʭʦʯʘ ʤʦʞʫʪʴ ʤʘʪʠ ʽ ʥʝʩʫʯʠʡ ʢʫʟʦʚ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʫ ʘʚʪʦʤʦʙʽʣʷ 

Smart Fortwo Electric Drive  (ʨʠʩ.1). ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʤʘʩʫ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʄʽʩʴʢʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʚʦʤʽʩʥʠʤʠ ʪʘ 

ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʜʦ 80-100 ʢʤ/ʛʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʤʝʥʰ ʧʦʪʫʞʥʽ 

ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʣʝʛʰʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ. ʎʝ ʨʽʰʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʫ 

ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ, ʜʝ ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʥʝ ʻ ʧʦʪʨʽʙʥʠʤʠ. 

3. ʄʽʢʨʦʝʣʝʢʪʨʦʤʦʙʽʣʽ (ʨʠʩ.1) ʻ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʤʽʩʴʢʦʛʦ ʪʨʘʬʽʢʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʽʩʴʢʠʭ 

ʧʦʾʟʜʦʢ ʥʝ ʧʝʨʝʚʠʱʫʻ 25-35 ʢʤ ʥʘ ʜʝʥʴ, ʽ ,ʯʘʩʪʦ, ʘʚʪʦʤʦʙʽʣʴ ʧʝʨʝʚʦʟʠʪʴ ʣʠʰʝ ʚʦʜʽʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ. ʄʽʢʨʦʝʣʝʢʪʨʦʤʦʙʽʣʽ ʩʧʨʦʝʢʪʦʚʘʥʽ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʝʢʦʣʦʛʽʾ. ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʻ ʤʽʥʽʤʘʣʴʥʽ ʛʘʙʘʨʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʤʽʢʨʦʝʣʝʢʪʨʦʤʦʙʽʣʴ Renault Twizy (ʨʠʩ.1) ʤʘʻ ʜʦʚʞʠʥʫ 

2320 ʤʤ, ʘ ʰʠʨʠʥʫ ʪʘ ʚʠʩʦʪʫ ʚʩʴʦʛʦ 1190 ʪʘ 1146 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʞʝʨʝʣʘ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʝʥʝʨʛʽʾ ʘʚʪʦʤʦʙʽʣʽ ʟ ʝʣʝʢʪʨʠʯʥʠʤ ʧʨʦʚʦʜʦʤ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ (ʨʠʩ. 2): [1] 
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1. ɸʢʫʤʫʣʷʪʦʨʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ (Battery Electric Vehicle, BEV) (ʨʠʩ.2). ɸʚʪʦʤʦʙʽʣʴ ʟ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʫ ʷʢʦʛʦ ʻʜʠʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʻ ʘʢʫʤʫʣʷʪʦʨʥʘ ʙʘʪʘʨʝʷ, ʾʾ ʟʘʨʷʜʞʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʘʙʦ ʚʽʜ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ. 

2. ɽʣʝʢʪʨʦʤʦʙʽʣʽ ʥʘ ʧʘʣʠʚʥʠʭ/ʚʦʜʥʝʚʠʭ ʝʣʝʤʝʥʪʘʭ ʞʠʚʣʝʥʥʷ (Fuel Cell Electric Vehicle, FCEV) 

(ʨʠʩ.2). ɼʣʷ ʪʘʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʢʣʶʯʦʚʠʤ ʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʥʶ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ. ʎʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʙʣʦʮʽ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʻ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤ ʛʝʥʝʨʘʪʦʨʦʤ, ʜʝ ʧʨʦʭʦʜʠʪʴ ʨʝʘʢʮʽʷ, ʧʨʠ ʷʢʽʡ ʚʦʜʝʥʴ ʦʢʠʩʣʶʻʪʴʩʷ ʽ ʚʠʨʦʙʣʷʻ 

ʝʥʝʨʛʽʶ, ʷʢʘ ʞʠʚʠʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʪʘ ʽʥʰʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʤʦʙʽʣʷ.  

3. ɻʽʙʨʠʜʥʽ ʘʚʪʦʤʦʙʽʣʽ (Hybrid Electric Vehicle, HEV) (ʨʠʩ.2). ɸʚʪʦʤʦʙʽʣʴ ʟ ʢʦʤʙʽʥʦʚʘʥʦʶ ʩʠʣʦʚʦʶ 

ʫʩʪʘʥʦʚʢʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ɼɺɿ ʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʘʢʫʤʫʣʷʪʦʨʥʦʶ ʙʘʪʘʨʝʻʶ. ɭʤʥʽʩʪʴ 

ʙʦʨʪʦʚʦʾ ʙʘʪʘʨʝʾ ʛʽʙʨʠʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʜʦʟʚʦʣʷʻ ʧʦʜʦʣʘʪʠ ʩʫʪʦ ʥʘ ʝʣʝʢʪʨʠʯʥʽʡ ʪʷʟʽ ʤʽʥʽʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ 

(ʜʝʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ). ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ ʙʘʪʘʨʝʾ ʚ ʜʘʥʦʤʫ ʢʣʘʩʽ ʘʚʪʦʤʦʙʽʣʽʚ ï 

ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʚʠʪʨʘʪʠ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʟʘʚʜʷʢʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ɼɺɿ ʚ ʥʝʫʩʪʘʣʝʥʠʭ ʨʝʞʠʤʘʭ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ. ɺʘʞʣʠʚʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ HEV 

ʥʝ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʨʷʜʞʘʥʥʷ ʙʘʪʘʨʝʾ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʦʥʘ ʤʦʞʣʠʚʘ 

ʪʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ. 

4. ʇʣʘʛʽʥ-ʛʽʙʨʠʜʥʽ ʘʚʪʦʤʦʙʽʣʽ (Plug-In Hybrid Electric Vehicle, PHEV)(ʨʠʩ.2). ɸʚʪʦʤʦʙʽʣʴ ʟ 

ʢʦʤʙʽʥʦʚʘʥʦʶ ʩʠʣʦʚʦʶ ʫʩʪʘʥʦʚʢʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ɼɺɿ ʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʘʢʫʤʫʣʷʪʦʨʥʦʶ 

ʙʘʪʘʨʝʻʶ. ɭʤʥʽʩʪʴ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ ʪʘʢʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʟʘʙʝʟʧʝʯʫʻ, ʧʦʨʽʚʥʷʥʦ, ʤʝʥʰʠʡ ʧʨʦʙʽʛ  ʥʽʞ ʫ 

ʙʘʪʘʨʝʡʥʦʛʦ ʝʣʝʢʪʨʦʤʦʙʽʣʷ (30-70 ʢʤ), ʘʣʝ ʾʾ ʟʘʨʷʜʫ, ʟʘʟʚʠʯʘʡ, ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʜʝʥʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ 

ʫʤʦʚʘʭ ʤʽʩʪʘ. ʊʫʪ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ HEV, ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʨʷʜʞʘʥʥʷ ʙʘʪʘʨʝʾ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

5. ɽʣʝʢʪʨʦʤʦʙʽʣʽ ʟ ʧʽʜʚʠʱʝʥʠʤ ʟʘʧʘʩʦʤ ʭʦʜʫ (Extended Range Electric Vehicle, EREV)(ʨʠʩ.2). 

ɽʣʝʢʪʨʦʤʦʙʽʣʴ ʟ ʧʽʜʚʠʱʝʥʠʤ ʟʘʧʘʩʦʤ ʭʦʜʫ ʦʩʥʘʱʝʥʠʡ ʙʽʣʴʰʠʤʠ ʙʘʪʘʨʝʷʤʠ, ʥʽʞ ʟʚʠʯʘʡʥʠʡ ʛʽʙʨʠʜ, ʽ 

ʤʦʞʝ ʨʫʭʘʪʠʩʴ ʚʠʢʣʶʯʥʦ ʥʘ ʝʣʝʢʪʨʠʯʥʽʡ ʪʷʟʽ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʾ ʚʽʜʩʪʘʥʽ, ʷʢʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ ʢʽʣʴʢʦʭ 

ʜʝʩʷʪʢʽʚ ʜʦ ʩʦʪʝʥʴ ʢʽʣʦʤʝʪʨʽʚ. ʇʽʩʣʷ ʨʦʟʨʷʜʫ ʙʘʪʘʨʝʾ ɼɺɿ ʟʘʧʫʩʢʘʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ ʞʠʚʠʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʠʚʦʜ ʘʚʪʦʤʦʙʽʣʷ ʘʙʦ ʟʘʨʷʜʞʘʻ ʙʘʪʘʨʝʶ. 

ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʤʦʞʫʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠʩʷ ʟʘ ʨʽʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʦʢʨʝʤʘ, ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʽ ʚʠʜʦʤ ʜʞʝʨʝʣʘ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚʠʜʘʤʠ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ 

ʻ ʧʦʚʥʦʨʦʟʤʽʨʥʽ ʙʘʪʘʨʝʡʥʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Electromobility in Europe: EVs and Charging Stations [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 2020. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.oponeo.co.uk/blog/electromobility-in-europe  
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ʂʦʩʠʥʝʮʴ ɼ.ɸ., ʤʘʛʽʩʪʨ 
ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʇɽʈɽɺɽɿɽʅʔ ɯ ʄʆɾʃʀɺʆʉʊɽʁ ɰʍ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʋ ʄɯɾʅɸʈʆɼʅʆʄʋ ʉʇʆʃʋʏɽʅʅɯ 
 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʘʣʫʟʽ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʐʚʠʜʢʠʡ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʛʣʦʙʘʣʽʟʘʮʽʶ  ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ. 

ɺʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʛʘʣʫʟʽ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ, 

ʦʧʪʠʤʽʟʫʻ ʣʦʛʽʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʢʦʤʧʘʥʽʡ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʦʙʫʜʦʚʫ 

ʚʩʴʦʛʦ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʨʦʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʰʚʠʜʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʚʠʢʣʠʢʠ ʜʣʷ 

ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʟʤʽʥ ʢʦʤʧʘʥʽʡ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʦʮʽʘʣʴʥʘ ʘʜʘʧʪʘʮʽʷ, ʷʢʘ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʷ ʫ ʛʘʣʫʟʽ 

ʪʨʘʥʩʧʦʨʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʉʫʯʘʩʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʣʦʛʽʩʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʛʘʣʫʟʴ ʪʨʘʥʩʧʦʨʪʫ.  

ʉʫʯʘʩʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʚʽʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʪʘ ʰʚʠʜʢʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʤʽʞʥʘʨʦʜʥʘ ʪʦʨʛʽʚʣʷ ʟʨʦʩʪʘʻ, ʚʠʩʫʚʘʶʯʠ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ. ʉʫʯʘʩʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʧʦʥʫʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. 

ʅʘ ʨʠʥʢʫ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘʨʘʟʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʨʦʟʚʠʪʢʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʢʨʝʤʠʭ ʩʬʝʨʘʭ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʩʠʪʴ ʰʚʠʜʢʠʤ 

ʩʪʨʠʙʢʦʤ ʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʟʤʽʥʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʝʨʝʚʝʟʝʥʴ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ 

ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʰʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ. 

ʉʴʦʛʦʜʥʽ ʨʠʥʦʢ ʥʘʩʠʯʝʥʠʡ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ 

ʙʘʛʘʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ: 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT): IoT ʜʦʟʚʦʣʷʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʘʥʪʘʞ, ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʫʤʦʚʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ ʪʦʱʦ), ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʰʨʫʪʠ ʪʘ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ 

ʚʪʨʘʪʠ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʘʥʪʘʞʫ. 

çʊʝʭʥʦʣʦʛʽʷ ɹʣʦʢʯʝʡʥè: ʊʝʭʥʦʣʦʛʽʷ ʙʣʦʢʯʝʡʥ (ʨʠʩʫʥʦʢ1.1)  ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʪʘ 

ʧʨʦʟʦʨʦʩʪʽ ʚ ʫʧʨʘʚʣʽʥʥʽ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʽʩʪʦʨʽʶ ʪʦʚʘʨʽʚ, ʟʘʧʦʙʽʛʘʪʠ 

ʧʽʜʨʦʙʮʽ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʚʽʨʫ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʣʦʛʽʩʪʠʯʥʦʾ ʤʝʨʝʞʽ. 

 

ʈʠʩʫʥʦʢ 1 - ʉʠʩʪʝʤʘ ʙʣʦʢʯʝʡʥʫ 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ): ʐɯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʨʰʨʫʪʽʚ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʥʘ ʩʢʣʘʜʘʭ ʽ ʤʠʪʥʠʮʽ ʪʘ ʘʥʘʣʽʟʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʘʥʠʭ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʨʦʙʣʷʪʴ 

ʣʦʛʽʩʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ.  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ʋ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʩʘʤʝ ʮʠʭ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʠʡ ʢʨʦʢ ʫ ʨʦʟʚʠʪʢʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ɼʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʜʫʪʴ ʟʤʦʛʫ ʙʽʣʴʰ ʧʦʛʣʠʙʣʝʥʦ ʪʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽʰʝ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʨʦʙʦʪʫ ʡ ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʰʨʫʪʠ.  ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʚʽʜʩʪʝʞʫʚʘʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʫ ʟʘʚʜʷʢʠ ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘʤ, ʜʘʩʪʴ ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʜʦʚʽʨʫ ʢʣʽʻʥʪʘ ʪʘ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʚ 

ʧʦʙʫʜʦʚʽ ʤʘʨʰʨʫʪʫ.  

ʉʠʩʪʝʤʘ ʙʣʦʢʯʝʡʥʫ, ʷʢʘ ʥʘ ʤʦʶ ʜʫʤʢʫ ʚʽʜʽʛʨʘʻ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʨʦʣʝʡ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʝʨʝʚʝʟʝʥʥʽ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʨʘʮʽʦʥʘʣʴʥʦ ʦʧʪʠʤʽʟʦʚʫʚʘʪʠ ʤʘʨʰʨʫʪʠ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʪʘʚʢʠ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʙʣʦʢʯʝʡʥʫ ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʤʠʪʥʽ ʧʨʦʮʝʜʫʨʠ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʢʦʨʜʦʥʽʚ ʪʘ ʦʥʣʘʡʥ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʷʢʫ ʤʦʞʥʘ ʙʫʜʝ ʧʝʨʝʚʽʨʠʪʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʢʫʪʦʯʢʫ ʩʚʽʪʫ.  ɸʣʝ ʷʢ ʽ ʚ ʙʫʜʴ ʷʢʽʡ ʩʠʩʪʝʤʽ ʽʩʥʫʶʪʴ ʙʘʨôʻʨʠ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʽ ʛʘʣʫʟʴ ʪʨʘʥʩʧʦʨʪʫ ʥʝ ʚʠʢʣʶʯʝʥʥʷ.  ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʝʤʠʥʫʯʠʤ ʧʨʦʮʝʩʦʤ, 

ʷʢʠʡ ʚʽʜʢʨʠʻ ʥʦʚʠʡ ʰʣʷʭ ʪʘ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʜʘʥʽʡ ʛʘʣʫʟʽ, ʨʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʥʠʭ:  

ʇʝʨʰʘ ʪʘ ʥʘʧʝʚʥʦ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʚʠʩʧʫʧʘʻ ï ʬʽʥʘʥʩʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ʆʩʢʽʣʴʢʠ 

ʚʚʝʜʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʚʦʣʽ ʜʦʨʦʛʦ ʚʘʨʪʽʩʥʠʤ, ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝ ʛʦʪʦʚʽ ʚʢʣʘʜʘʪʠ ʛʨʦʰʽ 

ʪʘ ʟʤʽʥʶʚʘʪʠ ʧʨʦʮʝʩʠ ʥʘʧʨʘʮʴʦʚʘʥʠʤʠ ʨʦʢʘʤʠ. 

ɼʨʫʛʠʤ ʯʠʥʥʠʢʦʤ ʚʠʩʪʫʧʘʻ ʟʘʩʪʘʨʽʣʘ ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʚʽʜʩʫʪʥʽʩʪʶ ʜʝʨʞʘʚʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʙʝʟʧʝʢʦʶ ʧʽʜʧʨʠʻʤʩʪʚ. ʅʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʠʩʪʝʤʽ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʘʥʽʡ. ɹʝʟʧʝʢʘ ʪʘʢʦʞ ʛʨʘʻ ʦʜʥʫ ʟ 

ʢʣʶʯʦʚʠʭ ʨʦʣʝʡ ʫ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʚʣʘʩʥʠʢʽʚ ʥʘ ʯʘʩ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ ʚ ʢʨʘʾʥʽ 

ʙʦʷʪʴʩʷ, ʱʦ ʟ ʧʨʦʚʘʜʞʝʥʥʷʤ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʠʟʠʢ ʢʽʙʝʨʘʪʘʢ ʥʘ ʾʭ ʩʠʩʪʝʤʫ. 

 ʊʘ ʪʨʝʪʽʡ ʯʠʥʥʠʢ ʮʝ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʙʘʨôʻʨ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʜʝʢʽʣʴʢʘ ʯʠʥʥʠʢʽʚ. ɸ ʩʘʤʝ ʮʝ ʦʧʽʨ 

ʟʤʽʥʘʤ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ɹʘʛʘʪʦ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʩʪʦ 

ʙʦʷʪʴʩʷ ʟʤʽʥ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʧʨʠʩʫʪʥʽʡ ʩʪʨʘʭ ʽʟ ʟʘ ʚʚʝʜʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚʪʨʘʪʠʪʠ ʨʦʙʦʪʫ.  ɯʟ 

ʮʴʦʛʦ ʪʘʢʦʞ ʚʠʧʣʠʚʘʻ ʩʦʮʽʘʣʴʥʠʡ ʯʠʥʥʠʢ, ʷʢʠʡ ʧʨʠ ʟʤʽʥʽ ʨʦʙʦʪʠ ʚ ʛʘʣʫʟʽ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʤʦʞʝ 

ʚʧʣʠʥʫʪʠ ʥʘ ʞʠʪʪʷ ʣʶʜʝʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ, ʷʢʘ ʟʘʡʤʘʻ ʜʦʚʦʣʽ ʙʘʛʘʪʦ ʯʘʩʫ.  

ʊʠʤ ʥʝ ʤʝʥʰ, ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʨʦʙʠʪʴ ʤʽʞʥʘʨʦʜʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ ʰʚʠʜʰʠʤʠ ʪʘ ʙʝʟʧʝʯʥʽʰʠʤʠ. ʆʜʥʘʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʟʤʽʥʠ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ. 

ʇʦʜʦʣʘʥʥʷ ʮʠʭ ʙʘʨ'ʻʨʽʚ ʚʠʤʘʛʘʪʠʤʝ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʨʷʜʦʤ, ʙʽʟʥʝʩʦʤ ʪʘ ʥʘʫʢʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ. 

ɺʘʞʣʠʚʦ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʩʪʚʦʨʶʚʘʪʠ ʩʧʨʠʷʪʣʠʚʝ ʨʝʛʫʣʷʪʦʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʧʽʜʚʠʱʫʚʘʪʠ ʮʠʬʨʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʽʚ ʜʣʷ ʨʦʙʦʪʠ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ. 
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ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʈɻɸʅɯɿɸʎɯʗ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇʈʆʎɽʉʋ ɼʆʉʊɸɺʂʀ ɹʋɼɯɺɽʃʔʅʀʍ 

ɺɸʅʊɸɾɯɺ ʅɸ ʆʉʅʆɺɯ ʃʆɻɯʉʊʀʏʅʆɻʆ ʇɯɼʍʆɼʋ 
 

ʈʦʟʛʣʷʥʫʪʦ ʣʦʛʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ. 

ɺʠʟʥʘʯʝʥʦ ʢʨʠʪʝʨʽʾ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ. ʆʢʨʝʩʣʝʥʦ ʧʝʨʝʚʘʛʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ 

ʚʘʥʪʘʞʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʨʦʩʪʦʾʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʦʛʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ, ʩʠʩʪʝʤʘ ʤʘʩʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʚʘʥʪʘʞʽʚ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ. ʉʫʪʴ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ çʤʽʥʽʤʫʤʫ-ʤʘʢʩʠʤʫʤʫè ʧʨʦʮʝʩʫ 

ʧʝʨʝʚʝʟʝʥʴ, ʘ ʩʘʤʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʥʪʘʞʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ, ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʥʘʡʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʤʦʞʣʠʚʫ ʥʘʡʙʽʣʴʰ ʢʦʨʦʪʢʫ ʚʽʜʩʪʘʥʴ ʟ 

ʚʠʙʦʨʦʤ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ [1]. ɿʚʽʜʩʠ ʛʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʻ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ: ʦʙʩʷʛ ʚʘʥʪʘʞʫ; ʪʝʨʤʽʥ ʪʘ ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʘʚʢʠ; ʛʘʨʘʥʪʦʚʘʥʽʩʪʴ ʟʙʝʨʝʞʝʥʦʩʪʽ ʚʘʥʪʘʞʫ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ; ʚʽʜʩʪʘʥʴ ʧʝʨʝʚʝʟʝʥʥʷ; ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ; 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ; ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ; ʤʝʭʘʥʽʟʘʮʽʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʦʱʦ [1;2]. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʨʽʰʫʻʪʴʩʷ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ ʟʘʜʘʯʘ ʚʠʙʦʨʫ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ, ʤʘʢʩʠʤʽʟʫʶʯʠ ʘʙʦ 

ʤʽʥʽʤʽʟʫʶʯʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʧʦʢʘʟʥʠʢ ʘʙʦ ʛʨʫʧʫ ʧʦʢʘʟʥʠʢʽʚ.  

ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʩʘʤʝ: ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʜʦʪʨʠʤʘʥʥʷ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʩʫʧʨʦʚʦʜʫ, ʩʪʨʘʭʫʚʘʥʥʷ ʚʘʥʪʘʞʫ; ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʭʥʽʢʠ ʜʣʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ-ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʘʥʪʘʞʽʚ; ʦʪʨʠʤʘʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʥʷ 

[3]. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʙʫʜʤʘʪʝʨʽʘʣʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʘʚʢʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʘʙʦ ʩʢʣʘʜʫ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ ʤʽʩʮʷ ʙʫʜʽʚʥʠʮʪʚʘ. ʄʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ 

ʧʝʨʝʚʝʟʝʥʥʷ, ʟʘʟʚʠʯʘʡ, ʥʝ ʧʝʨʝʚʠʱʫʻ 300 ʢʤ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʟʙʝʨʝʞʝʥʥʷ ʚʘʥʪʘʞʫ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʨʠʟʠʢ ʧʦʰʢʦʜʞʝʥʥʷ ʚʘʥʪʘʞʫ (ʜʝʬʦʨʤʘʮʽʷ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘʩʪʠʛʘʥʥʷ ʨʦʟʯʠʥʽʚ ʽ ʩʫʤʽʰʝʡ, ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʢʨʠʭʢʠʭ ʤʘʪʝʨʽʘʣʽʚ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ 

ʚʘʥʪʘʞʽʚ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʪʘʢʠʭ ʧʝʨʝʚʘʛ: ʩʢʦʨʦʯʝʥʥʷ ʩʢʣʘʜʩʴʢʠʭ ʟʘʧʘʩʽʚ ʥʘ ʩʢʣʘʜʘʭ ʚʘʥʪʘʞʦʚʽʜʧʨʘʚʥʠʢʽʚ 

ʪʘ ʚʘʥʪʘʞʦʦʪʨʠʤʫʚʘʯʽʚ; ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʜʦʩʪʘʚʢʠ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʚʠʧʣʘʪ ʰʪʨʘʬʽʚ ʟʘ ʥʝʩʚʦʻʯʘʩʥʫ 

ʜʦʩʪʘʚʢʫ ʚʘʥʪʘʞʫ; ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʜʽʡʥʦʩʪʽ ʜʦʩʪʘʚʢʠ ʩʠʨʦʚʠʥʠ, 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʠʭ; ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʰʣʷʭʦʤ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʨʦʩʪʦʶ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷʤ; ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʪʘ ʙʽʣʴʰ ʧʦʚʥʝ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʪʘ ʽʥʰʽ ʧʦʩʣʫʛʠ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʪʘ ʩʧʦʞʠʚʘʯʽʚ; ʩʢʦʨʦʯʝʥʥʷ ʥʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʦʙʽʛʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ; ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʦʧʝʨʘʪʠʚʥʦʾ ʪʘ ʧʣʘʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ï ʟʤʝʥʰʫʻ ʚʽʜʧʦʚʽʜʥʽ ʚʠʪʨʘʪʠ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢ ʩʠʩʪʝʤʠ 

ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [4;5]. 

ʉʠʩʪʝʤʘ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʉʄʆ) ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʘʥʪʘʞʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ [6]. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʯʝʨʛʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʪʘ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʧʣʘʥʫʚʘʪʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʧʨʦʩʪʦʾ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʄʆ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
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ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʽ ʧʽʜʚʠʱʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʧʝʨʝʙʽʡʥʽʩʪʴ ʽ ʩʚʦʻʯʘʩʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. 

ɼʦʩʪʘʚʢʘ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʨʠʪʤʽʯʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʩʪʘʪʠʩʪʠʯʥʦʶ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʶ ʪʨʠʚʘʣʦʩʪʽ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ ʧʦʣʦʤʢʦʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʊʘʢʦʞ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʚʘʞʣʠʚʦ ʫʟʛʦʜʞʫʚʘʪʠ ʜʽʾ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʦʙʣʠʚʦ 

ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽʟ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ, ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʮʽ ʟʘʚʜʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʦʧʪʠʤʽʟʘʮʽʶ ʨʝʩʫʨʩʽʚ, ʟʤʝʥʰʝʥʥʷ ʧʨʦʩʪʦʾʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ. ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʱʦʜʦ ʦʙʩʷʛʫ ʚʘʥʪʘʞʫ, ʪʝʨʤʽʥʫ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʜʦʩʪʘʚʢʠ, ʚʽʜʩʪʘʥʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʘ ʪʘʢʦʞ ʫʟʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘʚʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʣʦʛʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ, ʟʤʝʥʰʠʪʠ 

ʧʨʦʩʪʦʾ ʪʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʏʝʨʥʽʭʦʚʘ ʆ.ʉ. ʃʦʛʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽ ʝʢʦʥʦʤʽʯʥʽ ʩʪʫʜʽʾ. 2019. ɺʠʧ. 38. ʏʘʩʪʠʥʘ 2. ʉ. 14-18. 

2. ʂʘʣʽʥʽʯʝʥʢʦ ʃ. ʃ. ʃʦʛʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʙʦʨʫ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ / ʃ. ʃ. 
ʂʘʣʽʥʽʯʝʥʢʦ // ɽʢʦʥʦʤʽʢʘ: ʨʝʘʣʽʾ ʯʘʩʫ. - 2015. - ˉ 2. - ʉ. 269-274. - URL: 

http://nbuv.gov.ua/UJRN/econrch_2015_2_43.  

3. ʆʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. URL:  https://don-

trans.com/golovni-osoblyvosti-perevezen-budivelnyh-materialiv/ 

4. ʊʝʦʨʽʷ ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ : ʥʘʚʯ. ʧʦʩʽʙʥʠʢ / ɸ. ʃ. ʃʠʪʚʠʥʦʚ ; ʍʘʨʢʽʚ. ʥʘʮ. ʫʥ-ʪ 

ʤʽʩʴʢ. ʛʦʩʧ-ʚʘ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ. ï ʍʘʨʢʽʚ : ʍʅʋʄɻ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ, 2018. ï 141 ʩ. 

5. ʇʨʦʢʫʜʽʥ ɻ.ʉ. ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʤʝʨʝʞʽ ʉʄʆ ʣʦʛʽʩʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ ʜʦʩʪʘʚʢʠ ʚʘʥʪʘʞʽʚ / ɸ.ʇ. 
ʅʘʟʘʨʦʚʘ, ʊ.ɻ. ʍʦʙʦʪʥʷ, ɯ.ɯ. ʇʨʦʢʫʜʽʥʘ // ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ñʈʦʟʫʤʥʠʡ 

ʪʨʘʥʩʧʦʨʪ ʪʘ ʽʥʪʝʛʨʦʚʘʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾò (21-22 ʣʠʩʪʦʧʘʜʘ 2023 ʨʦʢʫ). ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ. ʍʘʨʢʽʚ. ʋʢʨʘʾʥʘ. ï ʉ. 47-49. 

6. ɿʘʛʦʨʷʥʩʴʢʠʡ ɺ. ɻ., ɻʘʡʢʦʚʘ ʊ. ɺ., ʍʦʨʦʣʴʩʴʢʠʡ ɺ. ʃ., ʂʫʟʻʚ ɯ. ʆ. ʄʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʫ 
ʟʙʠʨʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʚʨʦʞʘʶ ʟʝʨʥʦʚʠʭ ʷʢ ʩʠʩʪʝʤʠ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʽʩʥʠʢ 

ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ. 2019. ɺʠʧ. 2 (115). ʉ. 146ï

151. 

 

  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

122 

ʋɼʂ 327:355.02 

 

ʂʦʭʘʥ ɺ.ʌ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʚʦʛʥʝʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʢ.ʪ.ʥ. 
ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʩʫʭʦʧʫʪʥʠʭ ʚʽʡʩʴʢ ʽʤʝʥʽ ʛʝʪʴʤʘʥʘ ʇʝʪʨʘ ʉʘʛʘʡʜʘʯʥʦʛʦ (ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ) 

 

ʈʆɿʈʆɹʂɸ ʉʋʏɸʉʅʆɰ ʂʃɸʉʀʌɯʂɸʎɯɰ ʂʆʃɯʉʅʆɰ ɸɺʊʆʄʆɹɯʃʔʅʆɰ 

ʊɽʍʅɯʂʀ ʋʂʈɸɰʅʀ 
 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʪʠʧʘʞʫ ʢʦʣʽʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ (ɺɸʊ) ʉʐɸ, 

ɭʚʨʦʧʠ ʽ ʈʌ ʽ ʩʫʯʘʩʥʦʛʦ ʧʘʨʢʫ ʋʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, 

ʷʢʘ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʻ ʧʦʢʣʘʜʝʥʠʤ ʥʘ ʥʝʾ ʟʘʚʜʘʥʥʷʤ ʽ ʚʠʤʦʛʘʤ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʡʩʴʢʦʚʘ ʘʚʪʦʤʦʙʽʣʴʥʘ ʪʝʭʥʽʢʘ, ʪʠʧʘʞ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʧʘʨʢ. 

ʇʽʩʣʷ ʨʦʟʧʘʜʫ ʉʈʉʈ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʣʠʰʠʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʣʽʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ (ɺɸʊ). ɺʦʥʠ ʚʽʜʧʦʚʽʜʘʣʠ ʟʘʩʪʘʨʽʣʽʡ ɼʦʢʪʨʠʥʽ ʥʘʩʪʫʧʫ, ʷʢʘ ʙʫʣʘ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʪʦʡ 

ʯʘʩ. ʇʨʦʪʝ ʚ 1992 ʨʦʮʽ ʂʦʥʮʝʧʮʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʟʤʽʥʠʣʘʩʷ ʽ ʜʣʷ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ 

ʙʫʚ ʦʙʨʘʥʠʡ ʥʦʚʠʡ ʚʝʢʪʦʨ ʨʦʟʚʠʪʢʫ. ʎʝ ʩʧʨʠʷʣʦ ʧʝʨʝʭʦʜʫ ʥʘ ʥʦʚʽ ʟʨʘʟʢʠ ɺɸʊ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʪʝʭʥʽʢʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʘʜʷʥʩʴʢʠʭ ʟʨʘʟʢʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʢʠ, ʥʘʜʘʥʦʾ 

ʢʨʘʾʥʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ ʪʘ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʫ 1993 ʨʦʮʽ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ɺɸʊ. ʆʜʥʘʢ ʮʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʝ ʟʥʘʡʰʣʘ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʫ 

ʥʘʫʢʦʚʽʡ, ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʪʝʭʥʽʯʥʦ-ʜʦʚʽʜʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʨʽʟʥʦʙʽʡ ʫ ʪʨʘʢʪʫʚʘʥʥʽ 

ʪʝʭʥʽʯʥʠʭ ʪʝʨʤʽʥʽʚ ʥʘʚʽʪʴ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʠʜʘʥʥʷʭ ʽ ʧʫʙʣʽʢʘʮʽʷʭ. 

ʏʝʨʝʟ ʮʝ ʦʜʥʘ ʽ ʪʘ ʞ ʤʦʜʝʣʴ ɺɸʊ ʤʦʞʝ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʢʣʘʩʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʘʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ, 

ʚʝʣʠʢʦʛʦ ʽ ʥʘʜʚʝʣʠʢʦʛʦ ʪʦʱʦ). ʇʦʢʨʘʱʠʪʠ ʮʶ ʩʠʪʫʘʮʽʶ ʤʦʛʣʘ ʙ ʫʥʽʚʝʨʩʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ɺɸʊ, ʷʢʘ 

ʦʭʦʧʣʶʚʘʣʘ ʙ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʤʦʜʝʣʝʡ ʚʽʡʩʴʢʦʚʦʾ ʢʦʣʽʩʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʩʚʽʪʦʚʦʶ 

ʘʚʪʦʤʦʙʽʣʴʥʦʶ ʽʥʜʫʩʪʨʽʻʶ, ʽ ʷʢʘ ʙ ʟʘʜʦʚʦʣʴʥʷʣʘ ʧʦʪʨʝʙʠ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ð ʚʽʜ ʚʠʨʦʙʥʠʢʽʚ ʜʦ 

ʧʽʜʨʦʟʜʽʣʽʚ ɿʉ ʋʢʨʘʾʥʠ. 

ʆʪʞʝ, ʽʩʥʫʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʜʦʦʧʨʘʮʶʚʘʥʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ɺɸʊ, ʨʦʟʧʦʜʽʣʽ ʩʫʯʘʩʥʦʾ ʪʝʭʥʽʢʠ ʟʘ 

ʪʠʧʘʤʠ, ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʧʦʚʥʦʶ ʤʘʩʦʶ (ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ). ʎʝ ʜʦʟʚʦʣʠʪʴ ʢʨʘʱʝ 

ʫʢʦʤʧʣʝʢʪʫʚʘʪʠ ʧʽʜʨʦʟʜʽʣʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʨʘʟʢʘʤʠ ɺɸʊ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʧʦʤʦʞʝ ʚʧʦʨʘʪʠʩʷ ʟ ʥʦʚʠʤʠ 

ʟʘʛʨʦʟʘʤʠ, ʟʤʝʥʰʠʪʠ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʪʘʨʽʥʥʷʤ ʽ ʤʦʨʘʣʴʥʠʤ ʟʥʦʰʝʥʥʷʤ ʥʘʷʚʥʦʛʦ ʧʘʨʢʫ ʪʝʭʥʽʢʠ, ʽ 

ʟʘʣʠʰʘʪʠʩʷ ʚ ʤʝʞʘʭ ʦʙʤʝʞʝʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʬʽʥʘʥʩʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʧʘʨʢʫ ʚʽʡʩʴʢʦʚʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ (ɺɸʊ) ʚ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʌʈɻ ʪʘ ʈʌ [1-7], ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʩʪʨʫʢʪʫʨʘ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ ɺɸʊ ʫ ʮʠʭ ʢʨʘʾʥʘʭ ʙʫʜʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʡʙʫʪʥʽʭ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ 

ʨʽʰʝʥʴ ʫ ʪʘʢʪʠʯʥʠʭ ʽ ʣʦʛʽʩʪʠʯʥʠʭ ʧʠʪʘʥʥʷʭ. ʎʽ ʢʨʘʾʥʠ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʢʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʙʦʡʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʟʨʘʟʢʽʚ ɺɸʊ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ [8], ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʟʨʘʟʢʽʚ ʪʝʭʥʽʢʠ ʩʫʪʪʻʚʦ ʚʧʣʠʥʝ ʥʘ ʤʘʡʙʫʪʥʽ ʟʤʽʥʠ ʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʪʠʧʘʞʽ ʧʘʨʢʫ 

ɺɸʊ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʷʢʽ ʮʽ ʟʨʘʟʢʠ ʤʦʞʫʪʴ ʚʠʨʽʰʫʚʘʪʠ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʨʦʚʝʜʝʥʥʽ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʪʠʧʘʞʫ ɺɸʊ ʫ ʉʐɸ, 

ʢʨʘʾʥʘʭ ʅɸʊʆ ʪʘ ʈʌ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʚʘʨʽʘʥʪ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ 

ʪʠʧʘʞʫ ʜʣʷ ʢʦʣʽʩʥʦʛʦ ʧʘʨʢʫ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ. 

ɺɸʊ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʨʦʟʜʽʣʘʤ ʉʫʭʦʧʫʪʥʠʭ ʚʽʡʩʴʢ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊ ʫ ʷʢʠʭ 

ʧʦʻʜʥʘʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʷʢ ʧʨʦʭʽʜʥʽʩʪʴ, ʚʘʥʪʘʞʥʽʩʪʴ, ʚʦʛʥʝʚʝ ʧʨʠʢʨʠʪʪʷ ʽ ʟʘʭʠʩʪ, ʘ ʪʘʢʦʞ 

ʧʨʠʟʥʘʯʝʥʥʷ (ʜʽʘʧʘʟʦʥ ʤʦʞʣʠʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ) ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʚʘʛʠ ʧʽʜʨʦʟʜʽʣʫ ʥʘʜ 

ʩʠʣʘʤʠ ʧʨʦʪʠʚʥʠʢʘ, ʱʦ ʚʧʣʠʥʝ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʜʦʩʷʛʥʝʥʥʽ ʧʦʟʠʮʽʡʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʧʝʨʝʚʘʛʠ. ʉʫʯʘʩʥʠʡ ʧʘʨʢ ɺɸʊ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ, ʷʢʝ ʻ ʢʦʤʙʽʥʘʮʽʻʶ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʦʨʦʞʠʤ ʧʽʜʨʦʟʜʽʣʘʤ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭʥʻ ʦʟʙʨʦʻʥʥʷ 

(ʦʙʣʘʜʥʘʥʥʷ) ʽ ʥʝ ʫʤʦʞʣʠʚʣʶʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭʥʶ ʪʘʢʪʠʢʫ.  

ʋ ʮʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʪʠʧʦʣʦʛʽʾ ʚʽʡʩʴʢʦʚʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ (ɺɸʊ) 

ʉʐɸ, ʢʨʘʾʥ ʅɸʊʆ ʽ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʪʘ ʢʨʠʪʝʨʽʾʚ 

ʨʦʟʧʦʜʽʣʫ ɺɸʊ ʟʘ ʢʣʘʩʘʤʠ (ʚʢʣʶʯʥʦ ʟ ʚʘʥʪʘʞʥʽʩʪʶ ʪʘ ʧʦʚʥʦʶ ʙʦʡʦʚʦʶ ʤʘʩʦʶ), ʱʦʙ ʪʝʭʥʽʢʘ ʚʽʜʧʦʚʽʜʘʣʘ 

ʚʠʤʦʛʘʤ ʩʚʦʛʦ ʢʣʘʩʫ ʽ ʪʠʧʫ. 

ɺʠʩʥʦʚʦʢ. ɸʚʪʦʨ ʧʨʦʧʦʥʫʻ ʥʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʨʝʘʣʴʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʢʦʣʽʩʥʦʶ ɺɸʊ ʫ ʩʫʯʘʩʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʘʭ. ʎʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ ʨʦʟʧʦʜʽʣʠʪʠ ʽʩʥʫʶʯʽ ʪʠʧʠ 

ʢʦʣʽʩʥʦʾ ɺɸʊ ʟʘ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢ ʭʘʨʘʢʪʝʨ ʟʘʚʜʘʥʴ, ʤʽʩʮʝ ʾʭ ʚʠʢʦʥʘʥʥʷ ʪʘ ʧʦʚʥʘ ʤʘʩʘ. 

ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʥʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʧʦʜʽʣʫ ʢʦʣʽʩʥʦʾ ɺɸʊ, ʧʨʠʡʥʷʪʦʤʫ ʚ ʢʨʘʾʥʘʭ ʅɸʊʆ. 
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ʆʉʅʆɺʅɯ ʊʀʇʀ ɿɸɹʈʋɼʅɽʅʔ ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʀʍ ʌʆʈʉʋʅʆʂ 

ɹɽʅɿʀʅʆɺʀʍ ɼɺʀɻʋʅɯɺ ʊɸ ʇʈʀʏʀʅʀ ɰʍ ɺʀʅʀʂʅɽʅʅʗ 

 
ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʟʘʙʨʫʜʥʝʥʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʬʦʨʩʫʥʦʢ ʙʝʥʟʠʥʦʚʠʭ ʜʚʠʛʫʥʽʚ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʯʠʥʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ, ʨʦʟʛʣʷʥʫʪʦ ʤʝʭʘʥʽʟʤʠ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʧʦʚʝʨʭʥʷʭ 

ʜʝʪʘʣʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʬʦʨʩʫʥʦʢ.  

The research examines the main types of contamination of gasoline engines electromagnetic injectors, 

identified causes of their occurrence, researched mechanisms of solid deposit formation on the components 

surfaces, which are determining performance of injectors. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʬʦʨʩʫʥʢʘ (ɽʄʌ) ʷʚʣʷʻ ʩʦʙʦʶ ʰʚʠʜʢʦʜʽʶʯʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ 

ʢʣʘʧʘʥ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʨʠʚʦʜʦʤ ʟʘʤʠʢʘʶʯʦʛʦ ʝʣʝʤʝʥʪʫ. ʋ ʩʠʩʪʝʤʘʭ ʧʘʣʠʚʦʧʦʜʘʯʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ ʬʦʨʩʫʥʢʠ ʚʠʢʦʥʫʶʪʴ ʜʚʽ ʬʫʥʢʮʽʾ: 

- ʜʦʟʫʶʪʴ ʧʘʣʠʚʦ ʚʽʜʧʦʚʽʜʥʦ ʟ ʪʨʠʚʘʣʽʩʪʶ ʝʣʝʢʪʨʠʯʥʠʭ ʫʧʨʘʚʣʷʶʯʠʭ ʽʤʧʫʣʴʩʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʽʥʥʷ (ʢʦʥʪʨʦʣʝʨʦʤ) ʧʦ ʧʝʚʥʦʤʫ  ʘʣʛʦʨʠʪʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ; 

- ʨʦʟʧʠʣʶʶʪʴ (ʜʠʩʧʝʨʛʫʶʪʴ) ʧʘʣʠʚʦ ʜʦ ʯʘʩʪʠʥʦʢ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʩʪʫʧʝʥʷ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʧʘʣʠʚʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʩʽ ʥʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʟ ʙʝʥʟʠʥʦʚʠʤ ʜʚʠʛʫʥʦʤ ʤʘʶʪʴ ʩʠʩʪʝʤʠ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʚʧʨʠʩʢʫʚʘʥʥʷ. ʆʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʮʠʭ ʩʠʩʪʝʤ, 

ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʥʝʚʠʩʦʢʫ ʷʢʽʩʪʴ ʙʝʥʟʠʥʫ (ʙʣʠʟʴʢʦ 40 % ʚʠʨʦʙʣʝʥʦʛʦ ʧʘʣʠʚʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʯʠʥʥʠʤ 

ʚʽʪʯʠʟʥʷʥʠʤ ʪʝʭʥʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʘʤ) ʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʢʫʣʴʪʫʨʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ 

[1]. ɹʘʛʘʪʦ ʚ ʯʦʤʫ ʮʽ ʧʨʦʙʣʝʤʠ ʽ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʤʽʥʠ ʨʦʙʦʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʬʦʨʩʫʥʦʢ. 

ʇʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɽʄʌ ʥʝʤʠʥʫʯʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʄʌ ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʭʘʨʘʢʪʝʨʥʠʤ ʥʝʩʧʨʘʚʥʦʩʪʷʤ 

ʬʦʨʩʫʥʦʢ ʪʘ ʧʨʠʯʠʥʘʤ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʦʶ, ʽ ʜʦ ʮʠʭ ʧʽʨ ʥʝʚʠʨʽʰʝʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʬʦʨʩʫʥʦʢ ʚ ʩʢʣʘʜʽ ʩʠʩʪʝʤ ʚʧʨʠʩʢʫʚʘʥʥʷ ʙʝʥʟʠʥʫ, ʻ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʮʽʣʠʤ ʨʷʜʦʤ ʧʨʠʯʠʥ . 

ʄʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʝʣʝʤʝʥʪʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʬʦʨʩʫʥʦʢ ʚʠʚʯʝʥʠʡ ʥʝ ʧʦʚʥʽʩʪʶ. 

ʉʘʤʽ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʶʪʴ ʩʢʣʘʜʥʠʡ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʫʜʦʚʦʶ 

ʤʦʣʝʢʫʣ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʽ ʬʘʢʪʦʨʘʤʠ ʾʭ ʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʬʽʟʠʯʥʠʤʠ ʪʘ ʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʚʝʨʜʦʾ ʧʦʚʝʨʭʥʽ. ɺʽʜʦʤʦ, ʱʦ ʚ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʝʥʴ - ʣʝʞʠʪʴ ʷʚʠʱʝ 

ʘʜʛʝʟʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ʜʝʪʘʣʝʡ ʧʦʨʰʥʝʚʠʭ ʜʚʠʛʫʥʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʬʦʨʩʫʥʦʢ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʚʠʜʠ: ʥʘʛʘʨ, ʣʘʢʠ ʽ ʦʩʘʜʠ [1 - 3]. ʂʦʞʥʝ ʟ ʥʠʭ 

ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʚʣʘʩʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. ʇʦ ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʚʝʨʭʥʝʶ ʨʽʟʥʽ ʚʠʜʠ ʟʘʙʨʫʜʥʝʥʴ ʧʨʠʥʮʠʧʦʚʦ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʩʣʘʙʢʦʟʚ'ʷʟʘʥʽ, ʧʦʤʽʨʥʦ ʟʚ'ʷʟʘʥʽ ʽ ʤʽʮʥʦ ʟʚ'ʷʟʘʥʽ. 

ʋʪʚʦʨʶʶʪʴʩʷ ʚʽʜʢʣʘʜʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ [1, 2]. ʇʽʩʣʷ ʟʫʧʠʥʢʠ ʛʘʨʷʯʦʛʦ ʜʚʠʛʫʥʘ ʟ ʧʣʽʚʢʠ ʧʘʣʠʚʘ, ʱʦ 

ʟʘʣʠʰʠʣʘʩʷ ʥʘ ʰʪʠʬʪʘʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʨʦʟʧʠʣʶʚʘʯʽʚ, ʱʦ ʥʠʞʯʝ ʟʘʧʽʨʥʦʛʦ ʢʣʘʧʘʥʘ , 

ʚʠʧʘʨʦʚʫʶʪʴʩʷ ʣʝʛʢʽ ʬʨʘʢʮʽʾ. ɺʘʞʢʽ ʞ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʜʝʪʘʣʷʭ, ʪʘʢ ʷʢ ʟʤʠʚʘʪʠ ʾʭ ʚ ʮʝʡ ʯʘʩ ʥʽʯʠʤ. ʉʚʽʞʽ 

ʧʦʨʮʽʾ ʧʘʣʠʚʘ ʥʝ ʥʘʜʭʦʜʷʪʴ ʜʦ ʨʦʟʧʠʣʶʚʘʯʘ, ʽ ʟʘʧʽʨʥʽ ʢʣʘʧʘʥʠ ʬʦʨʩʫʥʦʢ ʟʘʢʨʠʪʽ. ɼʦ ʪʦʛʦ ʞ, ʚ ʮʝʡ ʤʦʤʝʥʪ 

ʚʽʜʩʫʪʥʻ ʦʭʦʣʦʜʞʝʥʥʷ ʧʘʣʠʚʦʤ. ʂʦʨʧʫʩ ʬʦʨʩʫʥʢʠ ʜʦʜʘʪʢʦʚʦ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʦʜʝʨʞʫʶʯʠ ʪʝʧʣʦ ʚʽʜ ʛʘʨʷʯʦʾ 

ʛʦʣʦʚʢʠ ʙʣʦʢʫ ʮʠʣʽʥʜʨʽʚ ʯʝʨʝʟ ʚʧʫʩʢʥʠʡ ʢʦʣʝʢʪʦʨ, ʧʨʠʩʢʦʨʶʶʯʠ ʧʨʦʮʝʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ɿ ʨʝʰʪʠ ʚʘʞʢʠʭ 

ʬʨʘʢʮʽʡ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʩʤʦʣʠʩʪʽ ʚʽʜʢʣʘʜʝʥʥʷ. ʅʘʢʦʧʠʯʫʶʯʠʩʴ, ʚʦʥʠ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʟʘʧʽʨʥʦʤʫ ʢʦʥʫʩʫ 

ʱʽʣʴʥʦ ʩʽʩʪʠ ʥʘ ʩʽʜʣʦ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʨʫʰʫʻʪʴʩʷ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʬʦʨʩʫʥʢʠ. 
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ɿʘʣʠʰʢʦʚʠʡ ʪʠʩʢ ʧʘʣʠʚʘ ʚ ʨʘʤʧʽ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʤʦʪʦʨʘ ʟʙʝʨʽʛʘʻʪʴʩʷ. ɺʽʥ ʧʨʦʰʪʦʚʭʫʻ ʙʝʥʟʠʥ ʯʝʨʝʟ 

ʥʝʛʝʨʤʝʪʠʯʥʠʡ ʢʣʘʧʘʥ, ʽ ʧʨʦʮʝʩ ʟʘʢʦʢʩʦʚʫʚʘʥʥʷ ʡʜʝ ʽʥʪʝʥʩʠʚʥʽʰʝ. ɺʪʨʘʪʘ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʫʩʢʣʘʜʥʶʻ 

ʟʘʧʫʩʢ ʜʚʠʛʫʥʘ ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʪʠʩʢʫ ʚ ʧʘʣʠʚʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʧʘʨʦʚʠʭ 

ʧʨʦʙʦʢ. ʂʨʽʤ ʪʦʛʦ, ʟ ʚʪʨʘʪʦʶ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʧʦʛʽʨʰʫʻʪʴʩʷ ʚʽʜʩʽʯʝʥʥʷ ʧʘʣʠʚʘ. ɿʘʤʽʩʪʴ ʪʦʛʦ ʱʦʙ ʨʽʟʢʦ 

ʦʙʽʨʚʘʪʠ ʬʘʢʝʣ, ʚʽʜʧʨʘʚʠʚʰʠ ʚʩʶ ʧʦʨʮʽʶ ʜʦ ʚʧʫʩʢʥʦʛʦ ʢʘʥʘʣʫ, ʟʘʢʽʥʯʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʣʘʚʥʦ. ʆʩʪʘʥʥʽ ʢʨʘʧʣʽ ʡʦʛʦ ʥʝ ʤʦʞʫʪʴ "ʚʠʩʪʨʽʣʠʪʠ" ʽ ʩʪʽʢʘʶʪʴ ʟ ʨʦʟʧʠʣʶʚʘʯʘ. 

ʇʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʩʦʧʣʘ ʬʦʨʩʫʥʢʠ - ʢʽʣʴʮʝʚʘ ʱʽʣʠʥʘ, ʫʪʚʦʨʝʥʘ ʢʦʨʧʫʩʦʤ ʨʦʟʧʠʣʶʚʘʯʘ ʽ ʟʘʧʽʨʥʠʤ 

ʢʣʘʧʘʥʦʤ. ɿ ʧʦʷʚʦʶ ʚʽʜʢʣʘʜʝʥʴ ʧʨʦʩʚʽʪ ʟʤʝʥʰʫʻʪʴʩʷ. ɺʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ, ʱʦ 

ʜʦʟʫʻʪʴʩʷ ʬʦʨʩʫʥʢʦʶ ʟʘ ʢʦʞʝʥ ʨʦʙʦʯʠʡ ʪʘʢʪ. ʗʢʱʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʤʘʻ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ, ʪʦ 

ʟʤʽʥʘ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʬʦʨʩʫʥʦʢ ʧʨʠʚʝʜʝ ʜʦ ʟʙʽʜʥʝʥʥʷ ʨʦʙʦʯʦʾ ʩʫʤʽʰʽ. ʅʘʩʣʽʜʢʠ ʮʴʦʛʦ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʚ ʟʥʠʞʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ, ʧʦʷʚʽ ʜʝʪʦʥʘʮʽʾ ʽ ʪ.ʜ. 

ʗʢʱʦ ʥʘ ʘʚʪʦʤʦʙʽʣʽ ʚʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʧʦ ʩʠʛʥʘʣʫ ʣʷʤʙʜʘ-ʟʦʥʜʘ, ʪʦ ʚʦʥʘ 

ʟʤʦʞʝ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʟʤʽʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʧʝʥʩʫʚʘʪʠ ʮʝ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʫʧʨʠʩʢʫʚʘʥʥʷ. 

ʆʜʥʘʢ, ʫ ʪʘʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʻ ʤʝʞʘ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʞʝʶ ʨʝʛʫʣʶʚʘʥʥʷ. ɹʽʣʴʰʝ ʪʦʛʦ, ʷʢʱʦ ʥʘʚʽʪʴ 

ʩʝʨʝʜʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʪʫ ʬʦʨʩʫʥʦʢ ʟʥʠʟʠʪʴʩʷ ʥʝʟʥʘʯʥʦ, ʘʣʝ ʨʽʟʥʠʮʷ ʤʽʞ ʦʢʨʝʤʠʤʠ ʬʦʨʩʫʥʢʘʤʠ 

ʙʫʜʝ ʟʥʘʯʥʘ, ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ.  

ʋ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ ʧʦʢʠ ʥʝʤʘʻ ʜʦʩʠʪʴ ʰʚʠʜʢʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ, ʱʦ 

ʜʦʟʚʦʣʷʚ ʙʠ ʢʦʨʝʛʫʚʘʪʠ ʯʘʩ ʫʧʦʨʩʢʫʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʬʦʨʩʫʥʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ɼʦ ʪʦʛʦ ʞ, ʙʘʛʘʪʦ ʩʠʩʪʝʤ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʧʘʨʥʠʡ ʘʙʦ ʦʜʥʦʯʘʩʥʠʡ ʪʠʧ ʫʧʨʠʩʢʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʜʝʢʽʣʴʢʘ ʬʦʨʩʫʥʦʢ ʫʧʨʘʚʣʷʶʪʴʩʷ 

ECU ʦʜʥʠʤ ʚʠʭʽʜʥʠʤ ʢʣʶʯʝʤ. 

ʇʦʨʫʰʫʻʪʴʩʷ ʽ ʬʦʨʤʘ ʬʘʢʝʣʘ - ʦʪʞʝ, ʯʘʩʪʠʥʘ ʧʘʣʠʚʘ ʧʦʪʨʘʧʣʷʻ ʥʝ ʚ ʧʨʦʩʚʽʪ ʚʧʫʩʢʥʦʛʦ ʢʘʥʘʣʫ, ʘ 

ʥʘʧʨʠʢʣʘʜ, ʥʘ ʩʪʽʥʢʠ ʚʧʫʩʢʥʦʛʦ ʢʦʣʝʢʪʦʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʣʠʚʦ ʥʘʜʭʦʜʠʪʴ ʚ ʮʠʣʽʥʜʨ ʥʝ ʫ ʚʠʛʣʷʜʽ 

ʦʜʥʦʨʽʜʥʦʾ ʩʫʤʽʰʽ, ʘ ʫ ʚʠʛʣʷʜʽ ʧʘʣʠʚʥʦʾ ʧʣʽʚʢʠ. ʊʘʢʦʞ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʦʜʥʦʨʽʜʥʽʩʪʴ ʨʦʟʧʠʣʶʚʘʥʥʷ. ɿ 

ʬʦʨʩʫʥʦʢ ʚʠʣʽʪʘʶʪʴ ʚʝʣʠʢʽ ʢʨʘʧʣʽ, ʷʢʽ ʥʝ ʚʩʪʠʛʘʶʪʴ ʚʠʧʘʨʫʚʘʪʠʩʷ, ʧʝʨʝʤʽʰʘʪʠʩʷ ʟ ʧʦʚʽʪʨʷʤ, ʦʪʞʝ, 

ʟʛʦʨʽʪʠ ʚ ʮʠʣʽʥʜʨʽ [1-3]. 

ʗʢʱʦ ʚ ʧʘʣʠʚʽ ʧʨʠʩʫʪʥʽ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʽ ʪʚʝʨʜʽ ʯʘʩʪʢʠ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ ʯʝʨʝʟ ʬʽʣʴʪʨ ʪʦʥʢʦʛʦ 

ʦʯʠʱʝʥʥʷ (ʽʨʞʘ, ʜʨʽʙʥʠʡ ʧʽʩʦʢ, ʜʝʷʢʽ ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ ʧʨʠʩʘʜʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʽ ʪ.ʧ.), 

ʪʦ ʢʣʘʧʘʥ ʧʽʜʜʘʻʪʴʩʷ ʘʙʨʘʟʠʚʥʦʤʫ ʚʧʣʠʚʫ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʦʪʚʦʨʝʥʥʷ ʛʝʦʤʝʪʨʽʾ 

ʜʦʟʫʶʯʦʛʦ ʦʪʚʦʨʫ, ʧʦʨʫʰʝʥʥʷ ʬʦʨʤʠ ʬʘʢʝʣʘ ʧʘʣʠʚʘ, ʥʝʩʪʘʙʽʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ɽʄʌ. 

ʋ ɽʄʌ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʩʤʦʣʠ, ʘ ʡ ʚʽʜʢʣʘʜʝʥʥʷ ʢʦʨʦʟʽʾ. ɼʣʷ ʪʦʯʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʟʘʧʽʨʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʚʽʜʥʦʩʥʦ ʩʽʜʣʘ ʧʨʠ ʧʦʟʜʦʚʞʥʽʭ ʧʝʨʝʤʽʱʝʥʥʷʭ, ʛʨʘʥʽ ʛʦʣʢʠ ʽ ʥʘʧʨʘʚʣʷʶʯʘ ʚʪʫʣʢʘ ʚʠʢʦʥʘʥʽ ʫ 

ʚʠʛʣʷʜʽ ʧʨʝʮʠʟʽʡʥʦʾ ʧʘʨʠ. ʗʢʱʦ ʩʤʦʣʠ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʥʘ ʟʘʧʽʨʥʦʤʫ ʝʣʝʤʝʥʪʽ, ʢʣʘʧʘʥʽ ʽ ʩʽʜʣʽ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʧʦʨʫʰʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʨʩʫʥʢʠ ʽ ʢʦʥʫʩ ʨʦʟʧʠʣʫ, ʪʦ ʢʦʨʦʟʽʷ ʚ ʩʧʦʣʫʯʝʥʥʷʭ ʧʘʨʠ ʟʙʽʣʴʰʫʻ 

ʪʝʨʪʷ ʽ ʩʪʘʻ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʟʨʦʩʪʘʥʥʷ ʽʥʝʨʮʽʡʥʦʩʪʽ ʛʦʣʢʠ ʚ ʤʦʤʝʥʪʠ ʚʽʜʢʨʠʪʪʷ ʽ ʟʘʢʨʠʪʪʷ ʽʥʞʝʢʪʦʨʘ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʽ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʷʢ ʜʦ ʟʤʝʥʰʝʥʥʷ, ʪʘʢ ʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʟʠ ʚʧʨʠʩʥʫʪʦʛʦ ɽʄʌ ʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʘʪʦʤʽʟʘʮʽʾ, ʯʘʩʪʢʦʚʦʛʦ ʘʙʦ ʧʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚ 

ʢʨʘʧʝʣʴʥʠʡ ʨʝʞʠʤ ʽ ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ. 

ɿʥʘʯʥʦ ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʽʥʰʘ ʧʨʠʯʠʥʘ ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʨʦʙʦʪʠ ʬʦʨʩʫʥʦʢ - ʟʘʙʨʫʜʥʝʥʥʷ ʚʭʽʜʥʠʭ 

ʬʽʣʴʪʨʽʚ. ɺʭʽʜʥʽ ʬʽʣʴʪʨʠ ʬʦʨʩʫʥʦʢ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʽ ʧʦʢʣʠʢʘʥʽ ʣʠʰʝ ʛʘʨʘʥʪʫʚʘʪʠ ʯʠʩʪʦʪʫ 

ʧʘʣʠʚʘ, ʱʦ ʧʦʩʪʫʧʘʻ ʫ ʬʦʨʩʫʥʢʠ, ʚʽʜʩʽʢʘʶʯʠ ʦʩʦʙʣʠʚʦ ʜʨʽʙʥʽ ʚʢʣʶʯʝʥʥʷ, ʱʦ ʧʨʦʥʠʢʣʠ ʯʝʨʝʟ 

ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʬʽʣʴʪʨ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʘ. ʇʦʛʣʠʥʘʶʯʘ ʟʜʘʪʥʽʩʪʴ ʾʭ ʥʝʚʝʣʠʢʘ, ʘ ʟʘʙʨʫʜʥʠʚʰʠʩʴ, 

ʚʦʥʠ ʟʘʣʠʰʘʶʪʴ ʬʦʨʩʫʥʢʠ ʥʘ "ʛʦʣʦʜʥʦʤʫ" ʧʘʡʢʫ. ʑʦʙ ʮʴʦʛʦ ʥʝ ʜʦʧʫʩʪʠʪʠ, ʧʦʪʨʽʙʥʦ ʫʚʘʞʥʦ ʩʪʝʞʠʪʠ ʟʘ 

ʩʪʘʥʦʤ ʬʽʣʴʪʨʫ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʘ. 

ɼʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʟʘʙʨʫʜʥʝʥʠʭ ɽʄʌ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʤʦʜʝʣʝʡ 

ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ [4]: 

- ʥʝʩʪʽʡʢʠʡ ʭʦʣʦʩʪʠʡ ʭʽʜ ʘʚʪʦʤʦʙʽʣʷ : ʜʚʠʛʫʥ "ʪʨʦʾʪʴ"; 

- ʫʪʨʫʜʥʝʥʠʡ ʧʫʩʢ ʜʚʠʛʫʥʘ: ʜʚʠʛʫʥ ʟʘʧʫʩʢʘʻʪʴʩʷ ʟ ʜʨʫʛʦʛʦ - ʪʨʝʪʴʦʛʦ ʨʘʟʫ, ʚʘʞʢʦ ʩʪʘʙʽʣʽʟʫʶʪʴʩʷ 

ʭʦʣʦʩʪʽ ʦʙʝʨʪʠ; 

- ʧʨʦʚʘʣ ʧʨʠ ʨʽʟʢʦʤʫ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʧʝʜʘʣʴ ʘʢʩʝʣʝʨʘʪʦʨʘ, ʥʝʢʦʤʬʦʨʪʥʝ ʚʦʜʽʥʥʷ; 

- ʧʦʛʽʨʰʝʥʥʷ ʨʦʟʛʦʥʫ ʘʚʪʦʤʦʙʽʣʷ ʽ ʚʪʨʘʪʘ ʧʦʪʫʞʥʦʩʪʽ: ʘʚʪʦʤʦʙʽʣʴ ʟ ʘʢʧʧ ʟʘʪʷʛʫʚʘʥʽʩʪʴ ʥʠʞʯʦʾ 

ʧʝʨʝʜʘʯʽ, ʤʣʷʚʦ ʥʘʙʠʨʘʻ ʰʚʠʜʢʽʩʪʴ, ʯʫʪʥʽ ʭʣʦʧʢʠ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ ; 

- ʧʨʦʧʫʩʢʠ ʟʘʡʤʘʥʥʷ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ: ʧʦʩʤʠʢʫʚʘʥʥʷ ʧʨʠ ʨʦʟʛʦʥʽ, ʧʨʠʩʫʪʥʽ ʢʦʜʠ ʧʦʤʠʣʦʢ ʧʦ ʚʪʨʘʪʽ 

ʽʩʢʨʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʭʦʜʦʤ ʟ ʣʘʜʫ ʩʚʽʯʦʢ ʟʘʧʘʣʶʚʘʥʥʷ, ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʧʨʦʚʦʜʽʚ, 

ʢʦʪʫʰʦʢ ʟʘʧʘʣʶʚʘʥʥʷ ; 

- ʚʠʭʽʜ ʟ ʣʘʜʫ ʢʠʩʥʝʚʠʭ ʜʘʪʯʠʢʽʚ ʽ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʥʝʡʪʨʘʣʽʟʘʪʦʨʘ: ʩʢʦʨʦʯʝʥʥʷ ʨʝʩʫʨʩʫ ʟʫʤʦʚʣʝʥʦ 

ʧʽʜʚʠʱʝʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ ʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʟʛʦʨʽʣʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʦʩʽʜʘʶʪʴ ʫ 

ʚʠʧʫʩʢʥʦʤʫ ʪʨʘʢʪʽ ; 

- ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ: ʪʘʢ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ ɽʄʌ - ʧʦʩʪʫʧʦʚʠʡ ʧʨʦʮʝʩ, ʪʦ ʚʦʜʽʡ 

ʟʘʟʚʠʯʘʡ ʧʦʤʽʯʘʻ ʮʝ ʥʝ ʚʽʜʨʘʟʫ. 
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ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʷʚʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʙʨʫʜʥʝʥʴ ɽʄʌ ʜʦʮʽʣʴʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʝʨʚʽʩʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʦʥʪʨʦʣʴ ʚʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʫ ʟ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ɽʄʌ, ʘ ʪʘʢʦʞ, ʚʣʘʩʥʝ, 

ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʧʘʣʴʥʦʛʦ. 
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ʊʠʧ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʣʶʜʠ, ʪʘ ʾʭ ʚʠʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʥʘʩʣʽʜʢʠ ʥʘ ʚʩʝ ʞʠʪʪʷ, 

ʥʘʧʨʠʢʣʘʜ, ʚʠʙʽʨ ʧʨʦʬʝʩʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʟʜʘʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ, ʮʝ ʦʜʥʘ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʮʽʣʝʡ ʦʩʚʽʪʠ [1-2]. ʆʜʥʘʢ ʜʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʢʣʘʜʥʶʶʪʴ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ, ʥʘʧʨʠʢʣʘʜ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʥʝʣʽʥʽʡʥʽ ʟʚôʷʟʢʠ ʪʘ ʚʥʫʪʨʽʰʥʽʡ 

ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ. 

ɺʠʚʯʝʥʥʷ ʪʘ ʚʠʢʣʘʜʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʽʥʪʫʾʮʽʾ ʾʾ ʘʙʩʪʨʘʢʪʥʠʭ ʝʣʝʤʝʥʪʽʚ [3]. ʊʨʘʜʠʮʽʡʥʦ ʥʘʚʯʘʥʥʷ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʫʤʽʥʥʽ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʫʣʶʚʘʥʴ, ʩʧʦʜʽʚʘʶʯʠʩʴ, ʱʦ ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʘ ʦʪʞʝ, ʽ ʤʘʡʙʫʪʥʽ ʽʥʞʝʥʝʨʠ, ʟʤʦʞʫʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʮʽ ʟʥʘʥʥʷ. ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʾʤ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʜʦʩʷʛʘʶʪʴ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʫʣʶʚʘʥʴ [4], ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ 

ʥʘ ʧʨʘʢʪʠʮʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʢʦʤʧôʶʪʝʨʽʚ, ʚʠʢʣʠʢʘʣʦ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʫ ʩʧʽʣʴʥʦʪʽ ʽʥʞʝʥʝʨʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʛʘʣʫʟʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʥʮʝʧʮʽʡ ʽ ʧʨʠʥʮʠʧʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʊʝʦʨʽʷ ʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ [5] ʜʦʚʦʜʠʪʴ, ʱʦ ʧʽʟʥʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʯʝʨʝʟ ʤʝʥʪʘʣʴʥʽ ʫʷʚʣʝʥʥʷ, ʢʦʣʠ 

ʣʶʜʠ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʚʽʡ ʜʦʩʚʽʜ ʘʙʦ ʜʫʤʢʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʴʦʛʦ ʜʦʩʚʽʜʫ ʘʙʦ ʜʫʤʢʠ ʟ ʤʝʪʦʶ ʨʦʟʫʤʽʥʥʷ ʮʴʦʛʦ. 

ʄʝʥʪʘʣʴʥʽ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʧʦʩʽʙ ʨʦʟʫʤʽʥʥʷ ʩʚʽʪʫ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ; ʦʜʥʘʢ ʧʨʠʨʦʜʥʽ ʤʝʞʽ 

ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʦʙʤʝʞʝʥʠʡ ʦʙʩʷʛ ʧʘʤôʷʪʽ ʟʘʚʘʞʘʶʪʴ ʚʠʨʽʰʝʥʥʶ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ [6]. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʢʦʛʥʽʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʰʠʨʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʣʶʜʠʥʠ. Electude ʻ ʧʨʠʢʣʘʜʦʤ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʤʠʩʣʝʥʥʷ, ʷʢ ʧʨʘʮʶʻ ʘʚʪʦʤʦʙʽʣʴ. 

ɯʜʝʾ, ʷʢʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʚʠʱʝ, ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ 

ʛʘʣʫʟʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟ ʪʘʢʠʭ ʧʨʠʯʠʥ:  

1) ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʝʪʦʜʠ ʻ ʩʢʣʘʜʥʠʤʠ ʘʙʩʪʨʘʢʪʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʪʘ ʽʜʝʘʣʽʟʘʮʽʷʤʠ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ,  

2) ʚʦʜʥʦʯʘʩ ʮʽ ʤʝʪʦʜʠ ʩʷʛʘʶʪʴ ʩʚʦʾʤ ʢʦʨʽʥʥʷʤ ʫ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽ, ʟʦʢʨʝʤʘ, ʨʦʟʫʤʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʜʦʣʘʪʠ ʨʦʟʨʠʚ ʤʽʞ 

ʪʝʦʨʽʻʶ ʪʘ ʧʨʘʢʪʠʢʦʶ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʙʽʣʴʰ ʪʦʯʥʠʭ ʨʦʟʫʤʦʚʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʢʦʥʮʝʧʮʽʾ, ʧʨʠʥʮʠʧʠ ʪʘ 

ʤʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʞʝʥʝʨʽʾ ʢʝʨʫʚʘʥʥʷ. 

ʉʴʦʛʦʜʥʽ Electude ʚʠʨʦʙʣʷʻ ʧʨʦʚʽʜʥʽ ʫ ʩʚʽʪʽ ʨʽʰʝʥʥʷ ʜʣʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʛʘʣʫʟʽ. 

ɰʭʥʷ ʧʣʘʪʬʦʨʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦʙ ʥʘʚʯʘʪʠ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ, ʥʘʜʘʶʯʠ ʽʥʩʪʨʫʢʪʦʨʘʤ ʫʥʽʢʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʝʢʦʥʦʤʣʷʪʴ ʯʘʩ, ʽ ʜʝʪʘʣʴʥʫ ʛʨʫʧʦʚʫ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʘʥʘʣʽʪʠʢʫ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʟʫʤʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. ɯʥʩʪʨʫʤʝʥʪʠ ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ 

ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʣʷ ʽʥʞʝʥʝʨʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʧʨʝʜʩʪʘʚʠʪʠ ʟʚôʷʟʢʠ 

ʤʽʞ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʽʜʝʷʤʠ ʪʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʪʝʭʥʽʯʥʽʡ ʩʠʩʪʝʤʽ. ʂʨʽʤ ʪʦʛʦ, ʽʥʩʪʨʫʤʝʥʪʠ ʜʠʥʘʤʽʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʠʥʘʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʫ ʮʽʡ 

ʢʘʪʝʛʦʨʽʾ ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʜʥʦʛʦ ʪʠʧʫ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʽʞ ʜʣʷ ʽʥʰʠʭ; ʦʪʞʝ, ʚʦʥʠ ʨʦʟʚʠʚʘʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʥʘʚʠʯʢʠ ʤʠʩʣʝʥʥʷ. ʂʘʪʝʛʦʨʽʷ ʩʠʩʪʝʤʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʤʘʛʘʻ ʚʽʜ ʩʪʫʜʝʥʪʽʚ ʨʦʟʚʠʪʢʫ 

ʫʷʚʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʝ ʷʚʠʱʝ. ʋ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʢʽʣʴʢʘ ʧʨʦʛʨʘʤ ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ 

ʜʠʥʘʤʽʯʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ Matlab (MathWorks), Octave ʘʙʦ SciLab ʪʦʱʦ. ʇʦʙʫʜʦʚʘ ʩʠʩʪʝʤʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʫ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʪʫʜʝʥʪʠ, 

ʦʩʢʽʣʴʢʠ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʚʠʤʘʛʘʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʾʭʥʽʭ ʟʥʘʥʴ ʫ ʚʠʛʣʷʜʽ ʩʝʤʘʥʪʠʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʘ ʪʘʢʦʞ 

ʧʝʨʝʜʙʘʯʘʻ ʢʽʣʴʢʽʩʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʘʣʴʥʦʩʪʽ. 

ʉʠʤʫʣʷʮʽʾ ʚ ʦʩʚʽʪʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʥʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʥʥʽ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʘʜʘʯʽ ʪʘ ʩʪʫʜʝʥʪʠ 

ʤʦʞʫʪʴ ʙʨʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʢʝʨʫʚʘʪʠ ʥʘʚʯʘʥʥʷʤ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʩʪʫʜʝʥʪʘʤ ʨʽʟʥʽ 

ʧʨʦʙʣʝʤʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 

ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘʩʣʽʜʢʠ ʩʚʦʛʦ ʚʠʙʦʨʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʘʥʘʣʽʪʠʯʥʦʤʫ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʥʘʚʯʘʥʥʶ, ʤʝʪʦʜʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻ ʡʦʛʦ ʥʘ ʜʽʘʣʦʛʦʚʝ ʥʘʚʯʘʥʥʷ, ʜʝ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ʟʜʦʙʫʚʘʯ ʤʦʞʝ ʨʦʟʤʽʨʢʦʚʫʚʘʪʠ ʥʘʜ ʨʽʟʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʇʽʜʪʨʠʤʢʘ ʩʠʤʫʣʷʮʽʡ ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʘʙʩʪʨʘʢʪʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʧʦʥʷʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʠʜʘʢʪʠʯʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ. ʇʦʩʪʫʧʦʚʦ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʰʣʷʭʦʤ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʨʽʟʥʠʤʠ ʟʤʽʥʥʠʤʠ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʩʘʤʦʩʪʽʡʥʦ ʨʝʛʫʣʶʚʘʪʠ ʩʚʽʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʟʫʤʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʦʙʽʣʷ 

 

ʆʩʚʽʪʥʻ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʨʽʰʝʥʥʷʤ, ʢʦʣʠ ʟʤʽʩʪ ʽ ʚʟʘʻʤʦʜʽʷ ʙʘʞʘʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʽ ʧʨʦʮʝʜʫʨʥʠʭ ʟʥʘʥʴ. ʄʦʞʥʘ ʚʠʜʽʣʠʣʠ ʪʨʠ ʟʘʛʘʣʴʥʽ ʩʫʪʥʦʩʪʽ ʚ ʽʥʪʝʨʬʝʡʩʽ ʜʣʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʛʘʣʫʟʽ: ʤʦʜʝʣʴ, ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ 

(ʫʧʨʘʚʣʽʥʥʷ). ʅʘʚʯʘʣʴʥʘ ʩʫʪʥʽʩʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʚʯʘʣʴʥʦʛʦ ʘʩʧʝʢʪʫ, ʷʢʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ. 

ɼʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜʭʦʜʠʤʦ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʟ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʷʢʽ ʟʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʧʨʠʢʣʘʜ: 

- ʩʠʤʫʣʷʮʽʾ - ʮʝ ʥʝ ʧʨʦʩʪʦ ʟʦʙʨʘʞʝʥʥʷ; ʚʦʥʠ ʧʝʨʝʜʘʶʪʴ ʟʥʘʯʝʥʥʷ; 

- ʩʠʤʫʣʷʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʽ; ʪʦʙʪʦ ʾʭ ʧʦʪʨʽʙʥʦ ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʠʤʠ; 

- ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ 

ʘʚʪʦʤʦʙʽʣʷ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʜʠʟʘʡʥʫ, ʪʨʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʦʩʚʽʪʥʴʦʾ ʩʠʤʫʣʷʮʽʾ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2: 1) ʤʝʭʘʥʽʟʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʛʨʘʤʠ ʘʙʦ ʽʥʪʝʨʬʝʡʩʫ, 2) ʪʝʭʥʽʢʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʫʢʦʚʫ ʤʦʜʝʣʴ ʽ ʜʠʜʘʢʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ, ʽ 3) ʛʝʡʤʽʬʽʢʘʮʽʶ, ʷʢʘ ʩʪʚʦʨʶʻ ʩʮʝʥʘʨʽʾ ʪʘ ʢʦʥʪʝʢʩʪ ʜʣʷ 

ʥʘʚʯʘʥʥʷ (ʨʠʩ. 3). ɼʝʪʘʣʽ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʦʧʠʩʘʥʦ ʥʠʞʯʝ. 

 
ʈʠʩʫʥʦʢ 2 ï ɽʣʝʤʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

 
ʈʠʩʫʥʦʢ 3 ï ɽʢʨʘʥ ʧʨʦʛʨʘʤʠ Electude 
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ʂʦʤʧʦʥʝʥʪ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚôʷʟʘʥʠʡ ʟ ʦʙôʻʢʪʘʤʠ ʚʟʘʻʤʦʜʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʢʨʠʚʘʪʠ, 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʞʘʥʨ ʩʠʤʫʣʷʮʽʾ (ʪʦʙʪʦ 

ʜʚʠʛʫʥ, ʟʯʝʧʣʝʥʥʷ, ʩʠʤʫʣʷʪʦʨ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ ʪʦʱʦ) ʪʘ ʾʭʥʽ ʭʘʨʘʢʪʝʨʥʽ ʝʣʝʤʝʥʪʠ. ʆʜʥʠʤ ʟ 

ʘʩʧʝʢʪʽʚ, ʷʢʠʡ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʤʫʣʷʮʽʾ ʚ ʽʥʞʝʥʝʨʽʾ, ʻ ʪʝ, ʱʦ ʚʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʦʯʥʦʶ 

ʪʘ ʫʟʛʦʜʞʝʥʦʶ ʟ ʢʦʥʪʝʢʩʪʦʤ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʽʥʩʪʨʫʤʝʥʪ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʫ ʬʦʨʤʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʚʢʣʶʯʘʻ ʪʠʧʦʚʫ ʛʨʘʬʽʢʫ, ʧʦʢʘʟʘʥʫ ʚ ʧʽʜʨʫʯʥʠʢʘʭ ʟ ʪʝʭʥʽʢʠ ʢʝʨʫʚʘʥʥʷ, ʘʣʝ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʟʤʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʙʘʞʘʥʥʷʤ. 

ʂʦʤʧʦʥʝʥʪ ʩʠʤʫʣʷʮʽʾ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻ, ʯʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʚʤʽʩʪʫ ʮʠʢʣʽʯʥʦ ʯʠ ʣʽʥʽʡʥʦ. ʇʝʨʰʠʡ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʨʘʢʪʠʢʫʚʘʪʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʷʛʪʠ ʤʝʪʠ ʟʘ ʧʝʚʥʠʡ ʯʘʩ, ʪʦʜʽ ʷʢ 

ʣʽʥʽʡʥʽ ʩʪʨʘʪʝʛʽʾ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʚʯʘʪʠ ʧʨʦʮʝʜʫʨʥʽ ʟʥʘʥʥʷ. ʋ ʢʦʥʪʝʢʩʪʽ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ ʘʙʦ ʡʦʛʦ 

ʜʽʘʛʥʦʩʪʠʢʘ ʚʧʨʘʚʠ ʙʫʣʠ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʪʝʩʪʽʚ (ʜʝʪʘʣʽʟʦʚʘʥʦ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʢʦʤʧʦʥʝʥʪʽ), ʱʦʙ ʧʦʚôʷʟʘʪʠ 

ʚʟʘʻʤʦʜʽʶ ʟ ʝʪʘʧʘʤʠ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ɯʥʩʪʨʫʤʝʥʪ ʥʘʜʘʻ ʧʨʦʩʪʽʨ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʽ ʮʝ ʬʫʥʢʮʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʩʠʩʪʝʤʫ. 

 
ʈʠʩʫʥʦʢ 4 ï ʉʠʤʫʣʷʮʽʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʧʣʘʪʬʦʨʤʽ Electude 

 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʜʠʟʘʡʥʫ, ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʫʤʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʦʩʚʽʪʥʽʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʤʫʣʷʮʽʡ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʚʪʨʫʯʘʥʴ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʩʪʨʫʤʝʥʪ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʢʣʶʯʘʻ ʛʝʡʤʽʬʽʢʘʮʽʶ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʠʜʘʢʪʠʯʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʷʢʽ ʻ ʧʨʠʚʘʙʣʠʚʠʤʠ ʪʘ ʮʽʢʘʚʠʤʠ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʽ ʚʦʜʥʦʯʘʩ ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʜʦʩʷʛʪʠ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. ʎʝ ʚʽʜʤʽʥʥʘ ʨʠʩʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻ ʨʦʟʨʦʙʣʝʥʫ 

ʧʣʘʪʬʦʨʤʫ ʚʽʜ ʽʥʰʠʭ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʙʽʣʴʰ ʟʘʛʘʣʴʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, Electude ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ɿʘʛʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʡʢʨʘʱʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʝ ʩʪʫʜʝʥʪ ʤʘʻ ʩʚʦʙʦʜʫ ʚʠʚʯʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʘʚʪʦʤʦʙʽʣʷ, ʧʨʦʚʦʜʠʪʠ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʫ ʘʚʪʦʤʦʙʽʣʷ ʪʦʱʦ. ɯʥʩʪʨʫʤʝʥʪ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʢʨʦʢʦʤ ʙʣʠʞʯʝ ʜʦ 

ʮʽʻʾ ʤʝʪʠ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʫ ʩʧʦʯʘʪʢʫ ʨʦʟʚʠʥʫʪʠ ʥʝʦʙʭʽʜʥʽ ʥʘʚʠʯʢʠ ʪʘ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʥʮʝʧʮʽʾ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ. 

ɼʦʩʚʽʜ, ʦʧʠʩʘʥʠʡ ʫ ʮʽʡ ʨʦʙʦʪʽ, ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʽʥʰʠʭ 

ʥʘʧʨʷʤʘʭ ʢʝʨʫʚʘʥʥʷ ʘʚʪʤʦʙʽʣʝʤ, ʜʽʘʛʥʦʩʪʠʢʘ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʪʨʘʥʩʧʦʨʪʫ. 
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ʂʨʘʚʝʮʴ ʉ.ɯ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʈʫʜʝʥʢʦ ɺ.ʖ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʅʽʢʽʬʦʨʦʚ ʅ.ʉ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʐʃʗʍʀ ʇʆʂʈɸʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ ɸɺʊʆʉɽʈɺɯʉʅʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 
 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʰʣʷʭʽʚ ʧʦʢʘʨʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʩʝʨʚʽʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚʘʨʪʦ ʚʨʘʭʫʚʘʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʩʘʤʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʝʣʝʢʪʨʦʥʽʢʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʧʝʨʝʭʦʜʫ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʜʦ ʰʚʠʜʢʠʭ ʾʾ ʬʦʨʤ 

ʥʝʦʙʭʽʜʥʦ ʚ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ ʧʝʨʝʙʫʜʫʚʘʪʠ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ ʥʘʚʽʪʴ ʩʪʨʫʢʪʫʨʫ 

ʘʚʪʦʩʝʨʚʽʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʧʨʠʚʘʪʥʽ ʤʘʣʽ ʽ ʩʝʨʝʜʥʽ ʚʠʨʦʙʥʠʯʽ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʬʽʨʤʘ-ʚʠʨʦʙʥʠʢ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻ ʧʨʦʮʝʩʠ 

ʧʽʩʣʷʧʨʦʜʘʞʥʦʛʦ  ʛʘʨʘʥʪʽʡʥʦʛʦ ʽ ʧʽʩʣʷʛʘʨʘʥʪʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ. ɺ ʦʙʩʪʘʥʦʚʮʽ 

ʛʦʩʪʨʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʪʦʨʛʽʚʣʽ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘ 

ʚʥʫʪʨʽʰʥʽʭ ʽ ʦʩʦʙʣʠʚʦ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʘʭ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʤʝʨʝʞʽ ʩʝʨʚʽʩʥʠʭ ʮʝʥʪʨʽʚ, ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ 

ʧʫʥʢʪʽʚ, ʫʯʙʦʚʠʭ ʮʝʥʪʨʽʚ ʧʦ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʽ ʪ.ʧ. 

ʋ ʚʠʩʦʢʦʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʰʚʠʜʰʘʻ ʧʨʦʮʝʩ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʢʦʥʮʝʨʥʽʚ ʥʘ ʨʦʟʨʦʙʢʫ 

ʛʥʫʯʢʦʾ ʪʘʢʪʠʢʠ ʧʽʩʣʷʧʨʦʜʘʞʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʝʘʣʽʟʦʚʘʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʰʠʨʥʦʾ ʤʝʨʝʞʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦ ʧʦʪʫʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʩʝʨʚʽʩʫ. ʃʠʰʝ ʜʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʩʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ 

ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʙʫʚ ʪʽʣʴʢʠ ʧʨʦʜʘʞ ʾʭ ʥʘ ʨʠʥʢʫ, ʘ ʩʪʘʥʦʤ ʥʘ 

ʩʴʦʛʦʜʥʽ ʮʝ ʠʘʢʦʞ  ʽʥʪʝʥʩʠʚʥʝ ʧʽʩʣʷʧʨʦʜʘʞʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʆʪʞʝ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʧʝʨʝʣʽʢ ʟʘʜʘʯ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ: 

- ʧʦʣʽʧʰʝʥʥʷ  ʩʪʨʫʢʪʫʨʠ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʚʪʦʩʝʨʚʽʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʪʽ, ʨʘʡʦʥʽ 

ʘʙʦ ʦʙʣʘʩʪʽ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʚ ʧʦʩʣʫʛʘʭ ʽ ʥʘʷʚʥʦʶ ʘʚʪʦʩʝʨʚʽʩʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʷʢʘ ʾʭ ʟʘʜʦʚʽʣʴʥʷʻ; 

- ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʜʽʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʟʘ ʨʘʭʫʥʦʢ ʫʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʽʘʛʥʦʩʪʠʢʠ, ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ; 

- ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʟʦʥ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʢʽʣʴʢʽʩʪʶ  ʈʉ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ (ʊʆ ʽ ʈ) ʨʝʛʫʣʶʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ ʧʦʣʦʞʝʥʴ ʽ ʥʦʨʤ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʨʷʜʦʢ, ʦʨʛʘʥʽʟʘʮʽʶ, ʟʤʽʩʪ ʽ ʥʦʨʤʘʪʠʚʠ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʈʉ. 

ɼʦ ʩʠʩʪʝʤʠ ʊʆ ʽ ʈ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʩʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʠʭ ʨʽʚʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪʘʭ; 

- ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʯʘ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʙʝʟʧʝʢʠ; 

- ʧʣʘʥʦʚʦ-ʥʦʨʤʘʪʠʚʥʠʡ (ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʠʡ) ʭʘʨʘʢʪʝʨ, ʱʦ ʜʦʟʚʦʣʷʻ: 

ʘ) ʚʠʟʥʘʯʘʪʠ ʽ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʫ ʨʦʙʦʪʠ ʽ ʨʝʩʫʨʩʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʈʉ; 

ʙ) ʧʣʘʥʫʚʘʪʠ ʽ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʊʆ ʽ ʨʝʤʦʥʪ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ; 

ʚ) ʥʦʨʤʘʪʠʚʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʛʦʩʧʦʜʘʨʩʴʢʽ ʚʽʜʥʦʩʠʥʠ ʫʩʝʨʝʜʠʥʽ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʤʽʞ ʥʠʤʠ; 

ʛ) ʢʦʥʢʨʝʪʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʽ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʚʩʽʤʘ ʣʘʥʢʘʤʠ; 

ʜ) ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʽ ʛʥʫʯʢʽʩʪʴ ʢʦʥʢʨʝʪʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ; 

ʞ) ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ; 

 - ʦʙ'ʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʽ ʬʽʢʩʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʨʤʘʪʠʚʽʚ ʨʽʚʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʽ 

ʨʝʘʣʽʟʦʚʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʚʠʨʦʙʠ, ʧʨʝʜ'ʷʚʣʷʪʠ ʚʠʤʦʛʠ ʜʦ 

ʚʠʨʦʙʥʠʢʽʚ ʽ ʚʠʟʥʘʯʘʪʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ (ʊɽɸ) ʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʊʆ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʻ ʩʢʣʘʜʥʦʶ ʽ ʪʨʫʜʦʤʽʩʪʢʦʶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʶ 

ʟʘʜʘʯʝʶ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʊɽɸ. ʆʩʥʦʚʦʶ ʩʠʩʪʝʤʠ ʻ ʾʾ ʩʪʨʫʢʪʫʨʘ ʽ 
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ʥʦʨʤʘʪʠʚʠ. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʜʘʤʠ (ʩʪʫʧʝʥʷʤʠ) ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʡ ʽ ʾʭ ʯʠʩʣʦʤ. ʅʦʨʤʘʪʠʚʠ 

ʚʢʣʶʯʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʜʽʡ, ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, ʧʝʨʝʣʽʢʠ ʦʧʝʨʘʮʽʡ ʪʘ ʽʥ. ʇʝʨʝʣʽʢ 

ʚʠʢʦʥʫʚʘʥʠʭ ʦʧʝʨʘʮʽʡ, ʾʭ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʩʢʣʘʜʘʶʪʴ ʨʝʞʠʤʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʅʘ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʊʆ ʽ ʨʝʤʦʥʪʫ ʚʧʣʠʚʘʶʪʴ ʨʽʚʥʽ ʥʘʜʽʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ; ʮʽʣʽ, ʷʢʽ ʙʫʣʠ 

ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽ ʊɽɸ; ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ; ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʬʽʨʤʦʚʽ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʠʨʦʙʥʠʢʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʨʽʻʥʪʦʚʘʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʥʘ ʚʣʘʩʥʠʢʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ (ʥʝʢʦʤʝʨʮʽʡʥʠʭ) ʘʚʪʦʤʦʙʽʣʽʚ, ʬʽʨʤʦʚʽ ʩʝʨʚʽʩʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʜʠʣʝʨʩʴʢʽ) ʽ 

ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʊʆ ʽ ʨʝʤʦʥʪʫ ʥʘ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʆʪʞʝ ʜʠʣʝʨʩʴʢʽ ʧʽʜʭʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʊʆ ʽ ʨʝʤʦʥʪʫ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʽʡ ʩʪʨʘʪʝʛʽʾ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʨʷʜʦʤ ʜʦʢʫʤʝʥʪʽʚ. 

1. ɺ ʢʝʨʽʚʥʠʮʪʚʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʚʣʘʩʥʠʢʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʧʨʠʚʦʜʠʪʴʩʷ 

ʤʽʥʽʤʫʤ ʚʽʜʦʤʦʩʪʝʡ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʣʘʩʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʦʙʩʣʫʛʦʚʫʶʪʴ ʘʚʪʦʤʦʙʽʣʽ 

ʟʦʚʥʽ ʟʘʚʦʜʩʴʢʠʭ ʩʝʨʚʽʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʮʠʭ ʚʽʜʦʤʦʩʪʝʡ ʷʚʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. 

2. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʊʆ ʬʽʢʩʫʻʪʴʩʷ ʚ ʩʝʨʚʽʩʥʠʭ ʢʥʠʛʘʭ, ʚ ʷʢʠʭ ʫʢʘʟʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʊʆ ʟ ʚʠʟʥʘʯʝʥʦʶ, ʷʢ ʧʨʘʚʠʣʦ ʧʦʩʪʽʡʥʦʾ, ʧʝʨʽʦʜʠʯʥʽʩʪʶ. 

 ɺʠʢʦʥʘʻʤʦ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʩʝʨʚʽʩʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʟʘʥʘʯʠʤʦ, ʱʦ ʘʚʪʦʩʝʨʚʽʩ ʚʢʣʶʯʘʻ 

ʜʝʢʽʣʴʢʘ ʩʠʩʪʝʤ (ʨʠʩʫʥʦʢ 1). ɺʠʤʦʛʠ ʜʦ ʘʚʪʦʩʝʨʚʽʩʫ ʷʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʚʠʪʽʢʘʶʪʴ ʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʬʫʥʢʮʽʾ ʘʚʪʦʤʦʙʽʣʷ: ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʧʦʚʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ. 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ɻʦʣʦʚʥʽ ʩʢʣʘʜʦʚʽ ʩʠʩʪʝʤʠ ʘʚʪʦʩʝʨʚʽʩʫ 

ʂʦʞʥʠʡ ʟ ʯʠʥʥʠʢʽʚ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ, ʤʘʻ ʩʚʦʾ ʫʤʦʚʠ 

ʨʝʘʣʽʟʘʮʽʾ. ʊʝ, ʱʦ ʟʘʢʣʘʜʝʥʦ ʚ ʘʚʪʦʤʦʙʽʣʽ ʟ ʧʦʛʣʷʜʫ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ - ʰʚʠʜʢʽʩʪʴ, ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ, 

ʢʦʤʬʦʨʪʥʽʩʪʴ, ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʚʪʦʩʝʨʚʽʩʫ. ʁʦʛʦ ʟʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʪʦʛʦ, ʱʦʙ 

ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʧʦʛʽʨʰʫʚʘʣʠʩʷ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʩʝʨʚʽʩʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʷ (ʪʘʙʣʠʮʷ 1). 

 

ʊʘʙʣʠʮʷ 1 - ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʩʝʨʚʽʩʫ 

ɼʣʷ ʢʦʛʦ ʉʦʮʽʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ  ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʌʽʨʤʠ-

ʚʠʨʦʙʥʠʢʠ 

ʇʽʜʚʠʱʝʥʥʷ ʽʤʽʜʞʫ ʽ ʧʨʝʩʪʠʞʫ 

ʚʠʨʦʙʥʠʢʘ. ʋʤʦʚʠ ʜʣʷ ʧʦʟʠʪʠʚʥʦʾ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʽ ʚʠʨʦʙʥʠʢʘ 

ɿʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ɿʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʫ ʧʨʦʜʘʞʫ. ɿʨʦʩʪʘʥʥʷ 

ʧʨʠʙʫʪʢʫ 

ʉʧʦʞʠʚʘʯʽ 

ɻʘʨʘʥʪʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʷ. ɻʘʨʘʥʪʽʾ ʙʝʟʧʝʢʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʚʽʣʴʥʦʛʦ ʯʘʩʫ 

ɽʢʦʥʦʤʽʷ ʯʘʩʫ. ɿʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ 

ʘʚʪʦʤʦʙʽʣʷ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ 

ʉʫʩʧʽʣʴʩʪʚʦ 

ɿʙʽʣʴʰʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʩʫʚʘʥʥʷ. ʇʦʷʚʘ ʥʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. ʇʨʦʛʥʦʟʦʚʘʥʘ 

ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʷ. ɹʝʟʧʝʢʘ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʰʢʽʜʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ 

ɿʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɽʢʦʥʦʤʽʷ 

ʨʦʙʦʯʦʛʦ ʽ ʚʽʣʴʥʦʛʦ ʯʘʩʫ. ʇʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʙʝʟʧʝʢʠ ʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ 

ɸʚʪʦʩʝʨʚʽʩʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ɻʘʨʘʥʪʽʾ ʟʘʡʥʷʪʦʩʪʽ. ɿʨʦʩʪʘʥʥʷ 

ʥʘʩʠʯʝʥʦʩʪʽ ʨʠʥʢʫ 

ɿʨʦʩʪʘʥʥʷ ʦʙ'ʻʤʫ ʨʦʙʽʪ. ʆʪʨʠʤʘʥʥʷ 

ʧʨʠʙʫʪʢʫ 

ʆʪʞʝ ʩʦʮʽʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ 

ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʦʙʽʣʴʥʽʩʪʴ, ʷʢʫ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ (ʪʦʙʪʦ ʨʦʟʰʠʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʫʩʧʽʣʴʩʪʚʘ); ʥʘʜʘʥʥʷ çʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡè (ʘʚʪʦʤʦʙʽʣʴ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʽ, ʷʢʽ ʙʝʟ ʥʴʦʛʦ ʙʫʪʠ 

ʚʠʨʽʰʝʥʠʤʠ ʥʝ ʤʦʞʫʪʴ); ʢʦʤʬʦʨʪʥʽʩʪʴ ʫʤʦʚ ʧʝʨʝʩʫʚʘʥʥʷ. 

ʉʠʩʪʝʤʠ ʘʚʪʦʩʝʨʚʽʩʫ 

ʇʨʦʜʘʞ  ʥʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, 

ʤʘʪʝʨʽʘʣʽʚ 

ʇʽʜʪʨʠʤʘʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, 

ʊʆ ʽ ʈ 

ʘʚʪʦʤʦʙʽʣʷ 

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʫʤʦʚ ʪʝʭʥʽʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʚʪʦʤʦʙʽʣʷ 

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡ-

ʥʠʭ 

ʭʘʨʘʢʝʪʨʠʩʪʠʢ  

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʘ 

ʚʠʢʣʶʯʝʥʥʷ 

ʰʢʽʜʣʠʚʠʭ 

ʚʧʣʠʚʽʚ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʽ ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɸʚʪʦʤʦʙʽʣʴ ʻ ʥʝ ʪʽʣʴʢʠ ʟʘʩʦʙʦʤ 

ʧʝʨʝʩʫʚʘʥʥʷ, ʘʣʝ ʽ ʯʠʥʥʠʢʦʤ ʩʦʮʽʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪ, ʧʨʝʩʪʠʞ, ʧʨʠʥʦʩʠʪʴ 

ʟʘʜʦʚʦʣʝʥʥʷ. ɿʘʜʘʯʘ ʘʚʪʦʩʝʨʚʽʩʫ - ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʘʚʪʦʤʦʙʽʣʷ, ʥʝ 

ʟʥʠʞʫʶʯʠ ʾʭ. 

ʅʠʟʴʢʘ ʷʢʽʩʪʴ ʨʦʙʽʪ ʥʘ ʉʊʆ, ʜʝʬʦʨʤʘʮʽʷ ʧʨʦʧʦʟʠʮʽʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʠʪʫ (ʦʙʫʤʦʚʣʝʥʘ 

ʥʝʨʘʮʽʦʥʘʣʴʥʽʩʪʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʮʽʡ ʽ ʾʭ ʚʠʨʦʙʥʠʯʦʾ ʩʪʨʫʢʪʫʨʠ), ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ 

ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʪʘʢʠʭ ʚʪʨʘʪ ʯʘʩʫ ʢʣʽʻʥʪʫʨʦʶ, ʷʢʽ ʚ ʩʫʤʽ ʜʝʩʷʪʠʨʘʟʦʚʦ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʭʦʜʠ ʩʘʤʦʛʦ 

ʘʚʪʦʩʝʨʚʽʩʫ. ʊʦʤʫ ʤʝʪʘ ʘʚʪʦʩʝʨʚʽʩʫ ʷʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ: 

- ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʘʚʪʦʤʦʙʽʣʽ ʚʽʜʧʦʚʽʜʥʦ ʾʭ ʢʽʣʴʢʦʩʪʽ, ʮʽʥʠ, ʷʢʦʩʪʽ, ʢʣʘʩʫ, ʤʦʜʠʬʽʢʘʮʽʾ ʽ 

ʧʨʠʟʥʘʯʝʥʥʶ; 

- ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʦʩʣʫʛʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʽʜʪʨʠʤʢʦʶ ʽ ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʚ 

ʧʨʦʮʝʩʽ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

- ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʽ ʚʠʪʨʘʪʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦ ʘʚʪʦʤʦʙʽʣʷ; 

- ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʪʝʭʥʽʯʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʘʚʪʦʤʦʙʽʣʽʚ; 

- ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʦʩʽʙ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʘʚʪʦʤʦʙʽʣʝʤ; 

- ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʽ ʫʩʫʥʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʷ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɿʛʨʫʧʫʻʤʦ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʽʩʥʫʶʯʦʾ ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʦʾ ʩʠʩʪʝʤʠ ʊʆ ʽ ʈ ʪʘ ʰʣʷʭʠ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ɯʩʥʫʶʯʘ ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʥʘ ʤʝʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪʘʭ, ʘ ʪʘʢʦʞ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʯʘʩʽ ʚʠʣʫʯʝʥʥʷ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʡʦʛʦ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. ʉʚʦʻʯʘʩʥʝ ʽ ʷʢʽʩʥʝ 

ʚʠʢʦʥʘʥʥʷ ʊʆ ʫ  

ʇʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʠʡ ʭʘʨʘʢʪʝʨ ʩʠʩʪʝʤʠ ʊʆ ʽ ʨʝʤʦʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʣʘʥʦʚʠʤ ʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʤ 

ʚʠʢʦʥʘʥʥʷʤ ʢʦʥʪʨʦʣʴʥʣʴʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʢʦʥʘʥʥʷʤ ʨʦʙʽʪ ʟ ʊʆ ʽ ʈ ʧʨʠ ʧʦʪʨʝʙʽ.. 

ɺʩʽ ʨʦʙʦʪʠ, ʚʠʢʦʥʘʥʽ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʦʾ ʩʠʩʪʝʤʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʝʬʣʝʢʪʦʨʥʦ ʽ ʟʘ 

ʰʘʙʣʦʥʦʤ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʽ ʥʝ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠ  ʡʤʦʚʽʨʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʥʝʧʦʣʘʜʦʢ ʚ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɸ ʮʝ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ, ʷʢ ʜʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʘʤʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 

ʪʘʢ ʽ ʜʣʷ ʙʝʟʧʝʢʠ ʨʫʭʫ. ʊʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʽ ʧʨʠʥʮʠʧʽʚ ʩʠʩʪʝʤʠ ʊʆ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʻ 

ʩʢʣʘʜʥʦʶ ʽ ʪʨʫʜʦʤʽʩʪʢʦʶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʶ ʟʘʜʘʯʝʶ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʊɽɸ.  

ʎʷ ʨʦʙʦʪʘ ʧʦʪʨʝʙʫʻ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʝʪʘʧʽʚ ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʢʨʠʪʠʯʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʞʝ ʥʘʷʚʥʦʛʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʽ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ, ʚʨʘʭʫʚʘʥʥʷ 

ʫʩʪʘʣʝʥʠʭ ʪʨʘʜʠʮʽʡ ʚʠʢʦʥʘʥʥʷ ʊʆ ʽ ʈ ʟʘ ʧʣʘʥʦʚʦ-ʟʘʧʦʙʽʞʥʦʶ ʩʠʩʪʝʤʦʶ, ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʦʙʦʪʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʩʝʨʚʽʩʥʦʾ ʩʠʩʪʝʤʠ, ʦʮʽʥʢʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ, ʧʦʪʫʞʥʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʚʪʦʩʝʨʚʽʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ 

ʧʝʨʝʭʦʜʫ ʥʘ ʩʫʯʘʩʥʫ ʪʝʭʥʦʣʦʛʽʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ʘʚʪʦʩʝʨʚʽʩʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ. ɼʣʷ ʨʦʟʚʠʪʢʫ ʘʚʪʦʩʝʨʚʽʩʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚʠʚʘʪʠ ʪʘʢʦʞ ʽ ʤʝʪʦʜʠʢʠ ʾʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʰʝʥʥʷ ʧʨʷʤʦʛʦ ʽ ʟʚʦʨʦʪʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʩʝʨʚʽʩʫ. 
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ʋɼʂ 629.331 

 

ʂʫʟʴ ɺ.ɻ., ʤʘʛʽʩʪʨ ʢʘʬʝʜʨʠ 

ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʩʝʨʚʽʩʫ 

ʗʱʝʥʢʦ ʄ.ʄ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʩʝʨʚʽʩʫ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂʈʀʊɽʈɯɰ ɺʀɹʆʈʋ ɯ ʆʎɯʅʂʀ ɺɸʅʊɸɾʅʀʍ ɸɺʊʆʄʆɹɯʃɯɺ 
 

ʇʨʠ ʚʠʙʦʨʽ ʽ ʦʮʽʥʮʽ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʤʦʞʥʘ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʨʽʰʫʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʂʨʠʪʝʨʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ: 

ï ʟʘ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ: ʦʜʠʥʠʯʥʽ (ʯʘʩʪʢʦʚʽ) ʽ ʢʦʤʧʣʝʢʩʥʽ (ʫʟʘʛʘʣʴʥʝʥʽ); 

ï ʟʘ ʨʽʚʥʝʤ ʟʘʣʝʞʥʦʩʪʽ: ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʥʽ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʯʘʩʪʢʦʚʦ ʟʘʣʝʞʥʽ ʽ 

ʥʝʟʘʣʝʞʥʽ; 

ï ʟʘ ʭʘʨʘʢʪʝʨʦʤ: ʢʽʣʴʢʽʩʥʽ ʽ ʷʢʽʩʥʽ; 

ï ʟʘ ʢʽʣʴʢʽʩʥʠʤ ʟʥʘʯʝʥʥʷʤ: ʘʙʩʦʣʶʪʥʽ ʽ ʚʽʜʥʦʩʥʽ. 

ʋ ʨʦʙʦʪʽ [1] ʧʨʠ ʦʮʽʥʮʽ ʽ ʚʠʙʦʨʽ ʧʘʨʢʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʢʝʨʫʚʘʪʠʩʷ ʪʠʤ, ʱʦʙ ʨʫʭʦʤʠʡ 

ʩʢʣʘʜ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʚ: 

ï ʭʘʨʘʢʪʝʨʫ ʽ ʩʪʨʫʢʪʫʨʽ ʚʘʥʪʘʞʦʧʦʪʦʢʫ; 

ï ʦʙôʻʤʥʽʡ ʚʘʟʽ ʽ ʧʘʨʪʽʡʥʦʩʪʽ ʚʘʥʪʘʞʫ; 

ï ʜʦʨʦʞʥʽʤ ʫʤʦʚʘʤ; 

ï ʟʘʙʝʟʧʝʯʝʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʨʫʭʫ; 

ï ʟʘʙʝʟʧʝʯʝʥʥʶ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʚʝʟʝʥʥʷʤ ʚʘʥʪʘʞʽʚ. 

ʉʭʝʤʘ ʚʠʙʦʨʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʫʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ɿʘʛʘʣʴʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʮʽʥʢʠ ʽ ʚʠʙʦʨʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ [1ï5] 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: 

1) ʘʥʘʣʽʟ ʫʤʦʚ ʧʝʨʝʚʝʟʝʥʴ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʥʪʘʞʫ. ʆʮʽʥʦʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʻ ʪʠʧ 

ʢʫʟʦʚʘ (ʙʦʨʪʦʚʘ ʧʣʘʪʬʦʨʤʘ, ʮʠʩʪʝʨʥʘ, ʬʫʨʛʦʥ) ʽ ʡʦʛʦ ʤʽʩʪʢʽʩʪʴ. ʊʠʧ ʢʫʟʦʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʜʦʤ ʚʘʥʪʘʞʫ ï 

ʡʦʛʦ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʽʣʴʥʽʩʪʶ, ʪʠʧʦʤ ʽ ʬʦʨʤʦʶ ʪʘʨʠ ʽ ʪ.ʜ.; 
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2) ʚʠʙʽʨ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ (ʦʩʥʦʚʥʠʡ ʢʨʠʪʝʨʽʡ), ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙʩʷʛʦʤ ʽ 

ʧʘʨʪʽʡʥʽʩʪʶ ʧʝʨʝʚʝʟʝʥʴ. ɿʘʛʘʣʴʥʝ ʧʨʘʚʠʣʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʜʨʽʙʥʦʧʘʨʪʽʡʥʠʭ ʚʘʥʪʘʞʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʚʪʦʤʦʙʽʣʽ ʤʘʣʦʾ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ, ʘ ʧʨʠ ʚʝʣʠʢʦʤʫ ʽ ʧʦʩʪʽʡʥʦʤʫ ʚʘʥʪʘʞʦʧʦʪʦʮʽ ï 

ʧʝʨʝʚʘʞʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʽ ʚʝʣʠʢʦʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ; 

3) ʘʥʘʣʽʟ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦ ʜʦʨʦʞʥʽʭ ʫʤʦʚ. ʊʫʪ ʚʠʜʽʣʷʶʪʴ ʘʚʪʦʤʦʙʽʣʽ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ (ʜʦʨʦʞʥʷ ʛʨʫʧʘ ɸ), ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ (ʜʦʨʦʞʥʷ ʛʨʫʧʘ ɹ), ʧʦʟʘʰʣʷʭʦʚʽ ʘʚʪʦʤʦʙʽʣʽ. ʅʘ 

ʪʨʫʜʥʦʧʨʦʭʽʜʥʠʭ ʜʦʨʦʛʘʭ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʚʠʙʦʨʫ ʻ ʧʨʦʭʽʜʥʽʩʪʴ, ʥʘ ʜʦʨʦʛʘʭ ʟ ʪʚʝʨʜʠʤ, ʘʣʝ ʥʝʨʽʚʥʠʤ 

ʧʦʢʨʠʪʪʷʤ ï ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ, ʥʘ ʛʽʨʩʴʢʠʭ ʜʦʨʦʛʘʭ, ʱʦ ʤʘʶʪʴ ʟʥʘʯʥʽ ʫʭʠʣʠ, ï ʜʠʥʘʤʽʯʥʽʩʪʴ ʽ ʛʘʣʴʤʽʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʜʦʨʦʛʘʭ ʦʙʤʝʞʫʶʪʴʩʷ ʧʦʚʥʘ ʤʘʩʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʦʜʥʫ ʚʽʩʴ ʟʘ ʫʤʦʚʘʤʠ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ ʽ ʤʽʮʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʙʤʝʞʝʥʥʷ ʧʦ ʛʘʙʘʨʠʪʘʭ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ; 

4) ʘʥʘʣʽʟ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʽʚ; 

5) ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʟʨʘʟʢʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʧʝʨʰʠʭ ʯʦʪʠʨʴʦʭ ʝʪʘʧʘʭ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ 

ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʤʘʩʦʚʠʭ ʚʘʥʪʘʞʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʤʝʪʦʜʠʢʘ ʚʠʙʦʨʫ ʫʥʽʚʝʨʩʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʩʦʙʽʚʘʨʪʦʩʪʽ. ʇʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʢʝʨʫʶʪʴʩʷ ʢʨʠʪʝʨʽʻʤ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ [2ï5]. 

ʇʨʠ ʚʠʙʦʨʽ ʘʚʪʦʩʘʤʦʩʢʠʜʘ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʦʨʽʜ ʚ ʢʘʨôʻʨʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʨʠʪʝʨʽʡ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʇʨʠ ʦʮʽʥʮʽ ʽ ʚʠʙʦʨʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʥʦʚʘʞʥʠʡ ʩʪʘʥ ʧʝʨʝʚʝʟʝʥʥʷ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʢʨʠʪʝʨʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʧʝʨʝʚʝʟʝʥʥʷ. ʅʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʽ ʚʠʙʦʨʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʜʝʷʢʽ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʦʥʝʥʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ 

[3ï5]. ɼʣʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʻ: ʪʝʭʥʽʯʥʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ; ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 

ʚʘʥʪʘʞʥʠʭ ʤʽʩʪʢʦʩʪʝʡ ʽ ʩʘʤʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; ʧʦʚʥʘ ʤʘʩʘ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʩʽ; ʧʦʪʫʞʥʽʩʪʴ 

ʜʚʠʛʫʥʘ (ʩʠʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ); ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʧʨʠʯʝʧʽʚ, ʥʘʧʽʚʧʨʠʯʝʧʽʚ ʽ ʪ.ʧ. 

ʉʭʦʞʽʩʪʶ ʫʩʽʭ ʮʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʽ ʚʠʙʦʨʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʻ ʦʮʽʥʢʘ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘ 

ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʡʦʛʦ ʨʦʙʦʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʚʪʦʤʦʙʽʣʽʚ. ʂʨʽʤ ʪʦʛʦ ʚ ʥʠʭ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʚʝʟʝʥʴ [3; 4; 9; 56; 60]: 

ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʜʦʩʪʘʚʢʠ; ʤʽʥʽʤʫʤ ʨʠʟʠʢʫ ʥʝʩʚʦʻʯʘʩʥʦʾ ʜʦʩʪʘʚʢʠ (ʥʘʜʽʡʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ); ʤʘʢʩʠʤʫʤ 

ʧʨʦʚʽʟʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫ (ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʝʟʪʠ ʥʝʦʙʭʽʜʥʽ ʦʙʩʷʛʠ ʚʘʥʪʘʞʫ); ʛʦʪʦʚʥʽʩʪʴ ʜʦ 

ʧʝʨʝʚʝʟʝʥʥʷ ʫ ʙʫʜʴ-ʷʢʠʡ ʜʦʚʽʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʽ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʚʝʟʝʥʴ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

(ʜʦʩʪʫʧʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ, ʾʭ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ, ʯʘʩʦʚʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ); ʤʽʥʽʤʫʤ ʚʪʨʘʪ ʚʘʥʪʘʞʫ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ (ʟʙʝʨʝʞʝʥʥʷ ʪʦʚʘʨʫ, ʡʦʛʦ ʟʘʭʠʱʝʥʽʩʪʴ ʚʽʜ ʚʪʨʘʪ, 

ʧʩʫʚʘʥʥʷ, ʫʰʢʦʜʞʝʥʴ ʽ ʨʦʟʢʨʘʜʘʥʴ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʷʭ). 

ʎʽ ʚʠʤʦʛʠ ʜʦ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʽʚ ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʫʟʘʛʘʣʴʥʝʥʠʤ ʢʨʠʪʝʨʽʻʤ ï ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʽʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʻ ʚʽʜʥʦʰʝʥʥʷʤ ʚʠʪʨʘʪ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʽʚ ʜʦ 

ʬʘʢʪʠʯʥʠʭ ʚʠʪʨʘʪ: 

ὑɽʇ
Ὓʇ Ὓ Ὓ Ὓ ẗὡ Ὑ

Ὓʇ Ὓ Ὓ Ὓ ẗὡ Ὑ Ὑ Ὑ Ὑ Ὑ Ὑ Ὑ Ὑ Ὑ Ὑ
 

(1) 

ʜʝ Sʇɺ ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʚʘʥʪʘʞʫ ʜʦ ʧʝʨʝʚʝʟʝʥʥʷ, ʛʨʥ/ʪ;  

Sʅʈ ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʛʨʥ/ʪ; 

S ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʛʨʥ/ʪ;  

Sʭ ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʩʢʣʘʜʫʚʘʥʥʷ ʚʘʥʪʘʞʫ, ʛʨʥ/ʪ;  

WQ ï ʦʙʩʷʛ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʪ-ʢʤ;  

R1 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʛʨʥ;  

R2 ï ʚʠʪʨʘʪʠ ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʨʦʜʫ ʽ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʚʽʟʥʦʛʦ ʚʘʥʪʘʞʫ, ʛʨʥ;  

R3 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʽ ʚʪʨʘʪʦʶ ʚʘʥʪʘʞʫ, ʛʨʥ;  

R4 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʥʘʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʛʨʥ;  

R5 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʦʜʘʪʢʦʚʠʤ ʟʙʝʨʽʛʘʥʥʷʤ ʚʘʥʪʘʞʫ, ʛʨʥ;  

R6 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʽʥʝʨʮʽʡʥʽʩʪʶ ʧʝʨʝʚʽʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʛʨʥ;  

R7 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʽʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʛʨʥ;  

R8 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʦʙʽʚʘʨʪʦʩʪʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʛʨʥ; 

R9 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʚʘʥʪʘʞʫ ʜʦ ʧʝʨʝʚʝʟʝʥʥʷ, ʛʨʥ; 

R10 ï ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʦʙʽʚʘʨʪʦʩʪʽ ʩʢʣʘʜʫʚʘʥʥʷ, ʛʨʥ. 

ɸʣʝ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʱʦ ʥʝ ʚʨʘʭʦʚʫʻ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʽʚ. ʆʮʽʥʶʻ 

ʧʝʨʝʚʽʟʥʠʡ ʧʨʦʮʝʩ ʚ ʮʽʣʦʤʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʦʾ ʤʦʜʝʣʽ ʘʚʪʦʤʦʙʽʣʷ. ʆʨʽʻʥʪʫʶʯʠʩʴ 

ʥʘ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʥʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʢʽʣʴʢʽʩʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʽʚ ʚ ʧʝʨʝʚʝʟʝʥʥʽ 



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 
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ʚʘʥʪʘʞʽʚ. ʊʘʢʦʞ ʚʽʥ ʻ ʙʝʟʨʦʟʤʽʨʥʠʤ, ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʚ 

ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ. 

ʆʮʽʥʢʘ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʽʚ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʤʝʪʦʜʠʮʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʘʚʪʦʨʘʤʠ [5ï

7]. ʋ ʮʽʡ ʤʝʪʦʜʠʮʽ ʩʧʦʯʘʪʢʫ ʚʠʜʽʣʷʶʪʴʩʷ ʜʝʩʷʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ (ʪʠʧ ʢʫʟʦʚʘ ʽ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ), ʥʘʷʚʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʪʝʭʥʽʯʥʽ ʜʘʥʽ ʘʚʪʦʤʦʙʽʣʷ, ʩʫʙôʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʩʫʙôʻʢʪʠʚʥʘ ʦʮʽʥʢʘ 

ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʮʽʥʢʘ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ (ʧʘʣʠʚʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʥʘʜʽʡʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ), ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʽ ʚʠʨʦʙʥʠʯʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʮʽʥʢʘ ʨʽʚʥʷ ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʦʮʽʥʢʘ 

ʤʦʞʣʠʚʦʩʪʽ ʽ ʫʤʦʚ ʧʨʠʜʙʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʮʽʥʢʘ ʫʯʘʩʪʽ ʫ ʚʠʩʪʘʚʢʘʭ, ʨʝʡʪʠʥʛʘʭ, ʩʘʣʦʥʘʭ, 

ʧʨʝʟʝʥʪʘʮʽʷʭ. ʆʩʢʽʣʴʢʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʧʝʨʝʨʘʭʦʚʘʥʽ ʢʦʤʧʣʝʢʩʥʽ ʢʨʠʪʝʨʽʾ, 

ʤʘʶʪʴ ʨʽʟʥʠʡ ʬʽʟʠʯʥʠʡ ʩʝʥʩ ʽ ʨʦʟʤʽʨʥʽʩʪʴ, ʘʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʚʦʜʠʪʠ 

ʢʨʠʪʝʨʽʾ ʜʦ ʦʜʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ (ʬʦʨʤʫʣʘ 2) ʘʙʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ (ʬʦʨʤʫʣʘ 3) ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ [5ï7]:  

ʋ̔ ὠ  (2) 

Ὁ ʋ  (3) 

ʜʝ ʇ ï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʢʘʟʥʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ;  

Vij ï -̔ʡ ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ j-ʛʦ ʨʽʚʥʷ;  

Wij ï ʚʝʣʠʯʠʥʘ ʩʪʫʧʝʥʶ -̔ʛʦ ʧʦʢʘʟʥʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ j-ʛʦ ʨʽʚʥʷ;  

m ï ʢʽʣʴʢʽʩʪʴ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ;  

n ï ʢʽʣʴʢʽʩʪʴ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʦʭʦʧʣʶʻ ʚʝʣʠʢʠʡ ʢʦʤʧʣʝʢʩ ʯʘʩʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʘʚʪʦʤʦʙʽʣʴ ʷʢ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʚʠʨʽʰʝʥʝ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ 

ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʚʪʦʤʦʙʽʣʽʚ. ɸʣʝ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ ʧʨʠʚʝʜʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦ ʧʦʨʽʚʥʷʥʥʦʛʦ ʚʠʜʫ ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ, ʨʦʟʨʦʙʢʠ ʩʧʝʮʠʬʽʯʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʢʽʥʮʝʚʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ, ʟʘʣʫʯʝʥʥʷ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʩʫʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʠ ʚʠʙʦʨʽ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʥʝʦʙʭʽʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜʙʘʯʘʪʠʤʝ ʧʨʠʚʝʜʝʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚ ʦʜʠʥ 

ʢʦʤʧʣʝʢʩʥʠʡ ʘʙʦ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʠ ʾʭ ʚʠʙʦʨʽ. 
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ʗʂ ɿɸɹɽɿʇɽʏʀʊʀ ʈʆɹʆʊʋ ɺɯɼʂʈʀʊʆɰ ʄɽʍɸʅɯʏʅʆɰ ʉʀʉʊɽʄʀ 

ʊʈɸʅʉʇʆʈʊʋ 

 
ɺʽʜʢʨʠʪʽ ʤʝʭʘʥʽʯʥʽ ʩʠʩʪʝʤʠ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʝʨʝʩʫʚʘʥʥʷ ʪʘ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʈʦʟʫʤʽʥʥʷ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʠʥʽ ʚ ʝʥʝʨʛʝʪʠʮʽ ʚʠʥʠʢʣʘ 

ʧʨʘʢʪʠʯʥʦ ʨʝʚʦʣʶʮʽʡʥʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʨʦʟʧʦʯʘʣʠʩʷ ʽʥʪʝʥʩʠʚʥʽ ʧʦʰʫʢʠ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʪʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ [1].  

ɺʝʥʪʠʣʷʪʦʨ ð ʮʝ ʚʽʜʢʨʠʪʘ ʤʝʭʘʥʽʯʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷ ʘʙʦ ʽʥʰʠʭ 

ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʪʘʣʴʥʠʭ ʣʦʧʘʪʝʡ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʪʦʨʘ ʷʢ ʚʽʜʢʨʠʪʦʾ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ʧʦʣʷʛʘʻ ʚ ʦʙʝʨʪʘʥʥʽ ʣʦʧʘʪʝʡ ʚʝʥʪʠʣʷʪʦʨʘ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʨʫʭ ʧʦʚʽʪʨʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʪʠʩʢʫ ʤʽʞ 

ʧʝʨʝʜʥʴʦʶ ʪʘ ʟʘʜʥʴʦʶ ʯʘʩʪʠʥʘʤʠ ʣʦʧʘʪʝʡ. ɺʽʜʢʨʠʪʘ ʤʝʭʘʥʽʯʥʘ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʪʦʨʘ ʚʟʘʻʤʦʜʽʻ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʟʘʙʠʨʘʶʯʠ ʧʦʚʽʪʨʷ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʧʝʨʝʜʘʶʯʠ ʡʦʛʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʠʩʪʝʤ. ʇʦʪʽʢ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʝʥʪʠʣʷʪʦʨ, ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʽ ʥʘʚʽʪʴ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʰʢʦʜ. 

ʋ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʣʦʧʘʪʦʢ ʚʝʥʪʠʣʷʪʦʨʘ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚʠʥʠʢʘʻ ʫʜʘʨʥʠʡ ʤʦʤʝʥʪ 

ʦʢʨʝʤʠʭ ʤʦʣʝʢʫʣ ʧʦʚʽʪʨʷ, ʚʽʜʮʝʥʪʨʦʚʽ ʩʠʣʠ, ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʩʠʣʠ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʟʘʢʦʥʦʤ ɹʝʨʥʫʣʣʽ. ʎʽ 

ʩʠʣʠ ʚʟʘʻʤʦʜʽʶʪʴ, ʩʪʚʦʨʶʶʯʠ ʧʦʪʽʢ ʧʦʚʽʪʨʷ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʪʦʨʘ. 

ʇʨʠ ʫʜʘʨʥʦʤʫ ʤʦʤʝʥʪʽ ʤʦʣʝʢʫʣ ʧʦʚʽʪʨʷ ʣʦʧʘʪʽ ʚʝʥʪʠʣʷʪʦʨʘ ʟʘʭʦʧʣʶʶʪʴ ʮʽ ʤʦʣʝʢʫʣʠ ʧʦʚʽʪʨʷ, 

ʧʝʨʝʜʘʶʯʠ ʾʤ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ. ʎʝ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʚʝʥʪʠʣʷʪʦʨ. ʏʠʤ ʙʽʣʴʰʝ ʤʦʣʝʢʫʣ ʧʦʚʽʪʨʷ ʟʘʣʫʯʝʥʦ, ʪʠʤ ʙʽʣʴʰʠʡ ʧʦʪʽʢ ʩʪʚʦʨʶʻʪʴʩʷ. ʂʦʣʠ ʣʦʧʘʪʽ 

ʚʝʥʪʠʣʷʪʦʨʘ ʦʙʝʨʪʘʶʪʴʩʷ, ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʚʽʜʮʝʥʪʨʦʚʽ ʩʠʣʠ, ʷʢʽ ʚʽʜʰʪʦʚʭʫʶʪʴ ʧʦʚʽʪʨʷ ʚ ʙʽʢ ʚʽʜ ʮʝʥʪʨʫ 

ʦʙʝʨʪʘʥʥʷ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʥʘʧʨʷʤʦʢ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʨʦʟʧʦʜʽʣʷʶʯʠ ʡʦʛʦ ʨʽʚʥʦʤʽʨʥʦ. 

ɿʘʢʦʥ ɹʝʨʥʫʣʣʽ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʨʽʜʠʥʠ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʧʦʚʽʪʨʷ) 

ʪʠʩʢ ʟʤʝʥʰʫʻʪʴʩʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʟʦʥʽ, ʜʝ ʣʦʧʘʪʽ ʨʫʭʘʶʪʴʩʷ ʰʚʠʜʰʝ, ʪʠʩʢ ʙʫʜʝ ʥʠʞʯʠʤ, ʥʽʞ ʫ ʟʦʥʽ, ʜʝ 

ʧʦʚʽʪʨʷ ʨʫʭʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ. ʎʝ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʩʠʣʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʝʨʝʤʽʱʝʥʥʶ 

ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʚʝʥʪʠʣʷʪʦʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙ'ʻʜʥʘʥʥʷ ʮʠʭ ʩʠʣ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʨʫʭ ʧʦʚʽʪʨʷ, ʱʦ ʨʦʙʠʪʴ ʚʝʥʪʠʣʷʪʦʨ 

ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʚʝʥʪʠʣʷʮʽʾ, ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʦʙʽʛʨʽʚʫ.. ʂʝʨʫʶʯʠ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪʝʡ ʽ 

ʾʭ ʬʦʨʤʦʶ, ʤʦʞʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʚʝʥʪʠʣʷʪʦʨʘ ʧʽʜ ʨʽʟʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʎʷ ʚʟʘʻʤʦʜʽʷ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻ ʰʫʤ, ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʦʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʽ ʬʦʨʤʘ 

ʣʦʧʘʪʝʡ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʚʫʢʦʚʽ ʢʦʣʠʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʦʪʫʞʥʽʩʪʴ, ʷʢʫ ʩʧʦʞʠʚʘʻ ʚʝʥʪʠʣʷʪʦʨ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʥʝ ʚ ʢʫʙʽʯʥʦʤʫ ʩʪʫʧʝʥʽ, ʘ ʚ 

ʩʪʫʧʝʥʽ 3/2 ʟ ʧʝʨʝʭʦʜʦʤ ʫ ʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ. ʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʪʘ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ. ʎʝ ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ ʙʘʛʘʪʴʦʭ ʩʠʣ ʥʘ ʣʦʧʘʪʽ ʚʝʥʪʠʣʷʪʦʨʘ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʫʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʾʭ ʽʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʘʪʤʦʩʬʝʨʦʶ.  

ɺʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʧʽʜ ʷʢʠʤ ʢʫʪʦʤ ʩʣʽʜ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʣʦʧʘʪʢʠ ʚʝʥʪʠʣʷʪʦʨʘ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʚʩʽʻʶ ʚʟʘʻʤʦʜʽʶʯʦʶ ʧʣʦʱʠʥʦʶ ʣʦʧʘʪʢʠ ʪʘ ʢʦʣʠ ʪʘʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʩʪʚʦʨʶʚʘʪʠʤʝ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ. ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʠʤʦ ʫʤʦʚʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʦʧʘʪʦʢ ʚʽʜʥʦʩʥʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʤʦʤʝʥʪʽʚ ʩʠʣ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʟ ʣʦʧʘʪʢʦʶ ʚʝʥʪʠʣʷʪʦʨʘ. ʊʘʢ ʧʽʜ ʯʘʩ ʫʜʘʨʫ ʤʦʣʝʢʫʣ ʧʦʚʽʪʨʷ ʦʙ ʦʧʫʢʣʫ 

ʧʦʚʝʨʭʥʶ ʣʦʧʘʪʢʠ ʚʠʥʠʢʘʻ ʛʘʣʴʤʽʚʥʠʡ ʤʦʤʝʥʪ. ʊʘʥʛʝʥʮʽʘʣʴʥʠʡ ʨʫʭ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʮʴʦʤʫ, 

ʚʠʟʥʘʯʘʻ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʧʨʠʩʢʦʨʝʥʴ ʽ ʜʽʶ ʟʘʢʦʥʫ ɹʝʨʥʫʣʣʽ, ʤʦʤʝʥʪʠ ʩʠʣ ʷʢʠʭ ʧʨʦʪʠʣʝʞʥʽ 

ʫʜʘʨʥʦʤʫ ʤʝʭʘʥʽʟʤʫ. 

ʂʦʣʠ ʣʦʧʘʪʢʠ ʚʝʥʪʠʣʷʪʦʨʘ ʨʫʭʘʶʪʴʩʷ ʩʚʦʾʤ ʫʚʽʛʥʫʪʠʤ ʙʦʢʦʤ, ʪʦ ʚʦʥʠ ʥʽʙʠ ʟʘʭʦʧʣʶʶʪʴ ʧʦʪʽʢ 

(ʨʠʩʫʥʦʢ 1) [1].  

ɺʧʣʠʚʘʶʯʠ ʥʘ ʢʦʞʥʫ ʤʦʣʝʢʫʣʫ ʧʦʚʽʪʨʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʰʚʠʜʢʦʩʪʽ, ʽ ʪʠʤ ʩʘʤʠʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʝʥʪʘʣʴʧʽʾ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʚʽʜʢʠʜʘʻʪʴʩʷ ʣʦʧʘʪʢʦʶ. ʇʦʚʽʪʨʷ ʧʦ ʦʧʫʢʣʽʡ ʩʪʦʨʦʥʽ 

ʣʦʧʘʪʢʠ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʷʢ ʨʫʭ ʫ ʣʘʤʽʥʘʨʥʦʤʫ ʨʝʞʠʤʽ, ʪʘʢ ʽ ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʟʨʠʚʥʦʾ 

ʪʝʯʽʾ. ʇʽʜ ʯʘʩ ʣʘʤʽʥʘʨʥʦʛʦ ʦʙʪʽʢʘʥʥʷ ʝʥʪʘʣʴʧʽʷ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʧʽʜ ʯʘʩ ʟʨʠʚʥʦʾ ʪʝʯʽʾ 

ʚʠʥʠʢʘʻ ʟʦʥʘ ʨʦʟʨʽʜʞʝʥʥʷ.  ʎʷ ʟʦʥʘ ʟʘʧʦʚʥʶʻʪʴʩʷ ʧʦʚʽʪʨʷʤ ʥʘʚʢʦʣʠʰʥʴʦʾ ʘʪʤʦʩʬʝʨʠ ʟʽ ʰʚʠʜʢʽʩʪʶ ʟʚʫʢʫ. 

ʋʜʘʨʠ ʤʦʣʝʢʫʣ ʧʦʚʽʪʨʷ ʦʙ ʦʧʫʢʣʠʡ ʙʽʢ ʣʦʧʘʪʢʠ ʚʽʜʜʘʶʪʴ ʯʘʩʪʠʥʫ ʩʚʦʻʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʩʘʤʽʡ 

ʣʦʧʘʪʮʽ, ʽ ʚʦʜʥʦʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʝʥʪʘʣʴʧʽʾ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘ ʥʴʦʛʦ ʚʧʣʠʚʘʻ. ʇʦʚʽʪʨʷ 
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ʦʭʦʣʦʜʞʫʻʪʴʩʷ, ʘ ʡʦʛʦ ʧʦʪʽʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʛʦ, ʚʥʘʩʣʽʜʦʢ ʟʘʢʦʥʫ ɹʝʨʥʫʣʣʽ, 

ʚʽʜʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʦʧʫʢʣʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʪʠʣʝʞʥʦ ʜʦ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ. ʅʘ ʮʝ ʚʠʪʨʘʯʘʻʪʴʩʷ ʨʦʙʦʪʘ 

ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜ ʜʞʝʨʝʣʘ. ɿʘ ʚʝʥʪʠʣʷʪʦʨʦʤ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʚʽʜ ʚʠʛʥʫʪʦʾ ʽ 

ʦʧʫʢʣʦʾ ʧʦʚʝʨʭʦʥʴ ʣʦʧʘʪʽ ʟʤʽʰʫʶʪʴʩʷ ʽ ʧʨʘʢʪʠʯʥʦ ʝʥʪʘʣʴʧʽʷ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʽʩʪʦʪʥʦ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ. 

 

      ʜʝ Vʚ - ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʝʣʝʤʝʥʪʘ ʣʦʧʘʪʢʠ ʥʘ ʚʽʜʩʪʘʥʽ r ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ; 

           d - ʜʦʚʞʠʥʘ ʢʨʠʚʠʟʥʠ ʝʣʝʤʝʥʪʘ ʜʫʛʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʷʢʘ ʙʽʣʷ ʦʩʥʦʚʠ ʣʦʧʘʪʢʠ. 

 

ɿʘʣʝʞʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ, ʩʧʦʞʠʚʘʥʦʾ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʟʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 75 ɻʮ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʧʘʪʝʡ. ɿʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʫʤʦʚʣʝʥʝ ʪʠʤ, ʱʦ ʧʽʜ ʯʘʩ ʟʨʦʩʪʘʥʥʷ ʢʫʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʣʦʧʘʪʝʡ ʚʽʜʥʦʩʥʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʘʪʤʦʩʬʝʨʦʶ. ʋ 

ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʧʘʪʝʡ ʧʦʥʘʜ 40
0
 ʚʝʥʪʠʣʷʪʦʨ ʛʝʥʝʨʫʻ ʧʦʪʽʢ, ʧʨʦʪʠʣʝʞʥʠʡ ʦʙʝʨʪʘʥʥʶ, ʽ ʧʨʠʧʠʥʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʚ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. 

ʋ ʨʘʟʽ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʥʘʧʨʷʤʢʫ ʦʧʫʢʣʦʾ ʧʦʚʝʨʭʥʽ ʪʽʣʴʢʠ ʦʜʥʘ ʩʠʣʘ ʧʝʨʝʰʢʦʜʞʘʻ ʨʫʭʫ, ʘ ʚʩʽ 

ʽʥʰʽ ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ, ʩʧʨʷʤʦʚʘʥʽ ʚ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. ʊʦʤʫ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʟʘʜʘʥʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʽ, ʦʩʦʙʣʠʚʦ, ʧʨʠ ʟʨʦʩʪʘʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ. 

ʆʭʦʣʦʜʞʝʥʠʡ ʧʦʪʽʢ ʻ ʜʞʝʨʝʣʦʤ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʜʦʚʢʽʣʣʷ ʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʮʷ ʝʥʝʨʛʽʷ 

ʥʘ ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʟʘ ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʤʦʞʝ ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʥʘ ʨʦʙʦʪʫ. ʊʘʢ ʧʨʘʮʶʻ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ. ʆʪʞʝ, ʚʝʥʪʠʣʷʪʦʨ, ʱʦ ʧʨʘʮʶʻ, 

ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ, ʷʢ ʜʽʶʯʠʡ ʚʠʭʨʦʚʠʡ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ. 

ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʦʟʨʦʙʢʘ ʫʤʦʚ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʦʚʘʥʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤ. ʆʩʦʙʣʠʚʦ 

ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʩʧʽʣʴʥʦ ʟ ʽʥʰʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʝʥʝʨʛʽʾ. ʊʘʢʽ 

ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʻ 

ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʦʢʨʝʤʘ, ʽʥʪʝʛʨʘʮʽʷ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʽʟ ʩʦʥʷʯʥʠʤʠ 

ʧʘʥʝʣʷʤʠ, ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʘʢʫʤʫʣʷʮʽʾ ʝʥʝʨʛʽʾ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʨʚʥʝ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʽ ʟʥʠʟʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʢʦʧʥʠʭ ʜʞʝʨʝʣ [2]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʪʘʢʦʞ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʽ 

ʧʽʜʚʠʱʝʥʥʶ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. ʆʩʥʦʚʥʠʡ ʚʠʢʣʠʢ ʧʨʠ ʾʭ ʨʦʟʨʦʙʮʽ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʛʥʫʯʢʠʭ 

ʤʦʜʝʣʝʡ ʢʝʨʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ 

ʤʽʞ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ. ʊʝʧʣʦʚʽ ʥʘʩʦʩʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʫ ʝʥʝʨʛʽʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʥʘʧʨʠʢʣʘʜ, 

ʛʝʦʪʝʨʤʘʣʴʥʫ ʯʠ ʧʦʚʽʪʨʷʥʫ) ʜʣʷ ʦʙʽʛʨʽʚʫ ʯʠ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʦʚʘʥʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ. ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ 

ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫʤʦʚʠ, ʢʦʣʠ ʩʢʣʘʜʥʘ ʝʥʝʨʛʦʩʠʩʪʝʤʘ ʩʪʘʻ ʚʽʜʢʨʠʪʦʶ. ʋ ʨʦʙʦʪʽ [3] ʧʦʢʘʟʘʥʦ, 

ʱʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʻ ʘʢʪʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɿ ʮʠʭ ʧʦʟʠʮʽʡ 

ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʪʦʨʘ, ʷʢ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʥʘʛʨʽʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʢʣʘʜʥʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ. ʊʦʞ ʚʠʥʠʢʘʻ ʤʝʪʘ: ʟ'ʷʩʫʚʘʪʠ 

ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʪʦʨʘ, ʪʘ ʟʘ ʷʢʠʭ ʫʤʦʚ ʚʽʥ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʷʢ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ. 

ʂʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʘ ʩʠʩʪʝʤʘ ʦʙʝʨʪʦʚʠʭ ʣʦʧʘʪʝʡ, ʪʦ ʪʦʜʽ ʮʝ ʟʚʠʯʘʡʥʠʡ ʢʦʤʧʨʝʩʦʨ. 

ʋ ʢʦʤʧʨʝʩʦʨʘʭ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʢʝʨʫʶʪʴ ʩʦʧʣʦʚʠʤʠ ʘʧʘʨʘʪʘʤʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʚʠʤʘʛʘʶʪʴ ʩʚʦʛʦ ʧʽʜʭʦʜʫ ʽ 

ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ ʨʦʟʛʣʷʜʫ ʚʝʥʪʠʣʷʪʦʨʘ. ʗʢʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʦʧʣʦʚʽ ʘʧʘʨʘʪʠ, ʪʦ ʥʘʩʪʫʧʥʠʡ 

d 

vʚ 

v

ʚ 

d 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʦʙʛʦʨʪʘʥʥʷ ʣʦʧʘʪʢʠ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠ ʡʦʛʦ ʦʙʝʨʪʘʥʥʽ: 

ʘ) ʚ ʥʘʧʨʷʤʢʫ ʚʚʽʛʥʫʪʦʾ ʩʪʦʨʦʥʠ  ʙ) ʚ ʥʘʧʨʷʤʢʫ ʦʧʫʢʣʦʾ ʩʪʦʨʦʥʠ 

ʘ ʙ 
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ʩʪʫʧʽʥʴ ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʙʦʪʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ. ʉʠʩʪʝʤʘ ʩʪʘʻ ʥʝʝʬʝʢʪʠʚʥʦʶ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʮʝ 

ʚʽʜʦʤʽ ʬʘʢʪʠ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʟ ʧʦʟʠʮʽʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʽʥʝʪʠʯʥʦʾ ʪʝʦʨʽʾ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʚʽʜʢʨʠʪʦʾ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʦʩʢʽʣʴʢʠ ʪʘʢʘ ʩʠʩʪʝʤʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʩʪʽʡʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʽ, 

ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʤʝʥʰʝʥʥʷ ʦʧʦʨʫ ʧʦʚʽʪʨʷ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ɼʣʷ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ ʫ ʚʽʜʢʨʠʪʽʡ ʤʝʭʘʥʽʯʥʽʡ ʩʠʩʪʝʤʽ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʽ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ, ʚʽʪʨʦʚʽ ʫʩʪʘʥʦʚʢʠ) ʜʣʷ ʞʠʚʣʝʥʥʷ ʩʠʩʪʝʤ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʜʚʠʛʫʥʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʨʝʢʫʧʝʨʘʮʽʾ ʝʥʝʨʛʽʾ (ʥʘʧʨʠʢʣʘʜ, ʛʽʙʨʠʜʥʽ ʘʙʦ 

ʝʣʝʢʪʨʠʯʥʽ ʜʚʠʛʫʥʠ). 

ɺʽʜʢʨʠʪʽ ʤʝʭʘʥʽʯʥʽ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜʜʘʶʪʴʩʷ ʟʥʘʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʯʝʨʝʟ ʟʤʽʥʥʽ 

ʫʤʦʚʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʚʠʩʦʢʽ ʘʙʦ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʽʩʪʴ ʪʦʱʦ). ʎʝ ʧʦʪʨʝʙʫʻ ʽʥʪʝʛʨʘʮʽʾ: 

ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʛʨʽʚʫ; ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʪʝʧʣʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʚʽʜʢʨʠʪʦʾ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʜʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘʝʨʦʜʠʥʘʤʽʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. 
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ʃʦʪʦʮʴʢʘ ɺ.ʄ. 

ʚʠʢʣʘʜʘʯ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʜʠʩʮʠʧʣʽʥ  
ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ çʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞè 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ.ɯ.ʇʫʣʶʷ 

 

ʃʆɻɯʉʊʀʂɸ ɺ ʋʂʈɸɰʅɯ ʇɯɼ ʏɸʉ ɺɯʁʅʀ 
 

ʃʦʛʽʩʪʠʢʘ ï ʮʝ ʢʨʦʚʦʥʦʩʥʘ ʩʠʩʪʝʤʘ ʝʢʦʥʦʤʽʢʠ, ʷʢʫ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʣʘ ʟʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʨʦʩʽʡʩʴʢʦʾ 

ʬʝʜʝʨʘʮʽʾ. ɺʪʦʨʛʥʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʧʘʨʘʣʽʟʫʚʘʣʦ ʝʢʩʧʦʨʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʋʢʨʘʾʥʠ, ʘ ʩʧʨʦʙʠ ʧʝʨʝʚʦʟʠʪʠ 

ʟʝʨʥʦʚʽ ʩʫʭʦʧʫʪʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʨʠʟʚʝʣʠ ʜʦ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʣʘʧʩʫ.  

ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʠʣʘ ʥʠʟʢʫ ʧʨʦʙʣʝʤ ʜʣʷ ʣʦʛʽʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ʢʨʘʾʥʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ 

ʥʘʣʝʞʘʪʴ: 

- ɿʨʫʡʥʦʚʘʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɺʽʡʩʴʢʦʚʽ ʜʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʣʦʛʽʩʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ, ʚʢʣʶʯʥʦ ʟ ʜʦʨʦʛʘʤʠ, ʤʦʩʪʘʤʠ, ʟʘʣʽʟʥʠʯʥʠʤʠ ʢʦʣʽʷʤʠ ʪʘ ʩʢʣʘʜʘʤʠ. 

- ʆʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʪʝʨʠʪʦʨʽʾ. ʋ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʜʦʩʪʫʧ ʜʦ ʪʝʨʠʪʦʨʽʾ ʦʙʤʝʞʝʥʠʡ ʯʝʨʝʟ 

ʙʦʡʦʚʽ ʜʽʾ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʜʦʩʪʘʚʢʫ ʚʘʥʪʘʞʽʚ. 

- ɿʨʦʩʪʘʥʥʷ ʮʽʥ. ɺʽʡʥʘ ʧʨʠʟʚʝʣʘ ʜʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʧʘʣʠʚʦ ʪʘ ʽʥʰʽ ʣʦʛʽʩʪʠʯʥʽ ʧʦʩʣʫʛʠ. ʎʝ ʟʙʽʣʴʰʫʻ 

ʚʠʪʨʘʪʠ ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ. 

ʌʽʟʠʯʥʽ ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʚ 2022 ʨʦʮʽ ʩʢʦʨʦʪʠʣʠʩʷ ʥʘ 38,4%. ɸʣʝ ʨʝʟʫʣʴʪʘʪʠ, ʷʢ ʜʣʷ ʫʤʦʚ ʚʦʻʥʥʦʛʦ 

ʯʘʩʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʟʠʪʠʚʥʠʤʠ.  

ɿʛʽʜʥʦ ʽʟ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ ʩʽʯʥʷ-ʚʝʨʝʩʥʷ 2023 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ 

ʧʝʨʝʚʝʟʝʥʦ 235,1 ʤʣʥ ʪʦʥʥ ʚʘʥʪʘʞʽʚ. ɿʘʟʥʘʯʝʥʠʡ ʦʙʩʷʛ ʥʘ 2,9% ʤʝʥʰʠʡ ʚʽʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ 2022 

ʨʦʢʫ. ɺʘʥʪʘʞʦʦʙʽʛ ʫ ʩʽʯʥʽ-ʚʝʨʝʩʥʽ 2023 ʨʦʢʫ ʩʢʣʘʚ ʙʣʠʟʴʢʦ 119,45 ʤʣʨʜ ʪʦʥʥʦ-ʢʽʣʦʤʝʪʨʽʚ. ʎʝ ʥʘ 8,4% 

ʤʝʥʰʝ ʚʽʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ 2022 ʨʦʢʫ. ʇʨʦʪʷʛʦʤ ʩʽʯʥʷ-ʚʝʨʝʩʥʷ 2023 ʨʦʢʫ ʧʝʨʝʚʝʟʝʥʦ ʙʣʠʟʴʢʦ 1,49 

ʤʣʨʜ ʧʘʩʘʞʠʨʽʚ. ʎʝ ʥʘ 26,4% ʙʽʣʴʰʝ ʚʽʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ 2022 ʨʦʢʫ. ʇʘʩʘʞʠʨʦʦʙʽʛ ʫ ʩʽʯʥʽ-ʚʝʨʝʩʥʽ 

2023 ʨʦʢʫ ʩʢʣʘʚ ʙʣʠʟʴʢʦ 28,87 ʤʣʨʜ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʽʚ. ʎʝ ʥʘ 23,2% ʙʽʣʴʰʝ ʚʽʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ 

2022 ʨʦʢʫ.  

ʋ 2022 ʨʦʮʽ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʩʢʦʨʦʪʠʣʦʩʷ ʥʘ 49%, ʘ ʧʘʩʘʞʠʨʽʚ ï ʥʘ 40%. ʊʘʢʦʞ ʨʘʥʽʰʝ 

ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʱʦ ʫ 2021 ʨʦʮʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟʨʦʩʣʠ ʥʘ 3,3% ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ, ʘ 

ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʥʷ ï ʥʘ 3,5%. 

ʆʨʛʘʥʽʟʘʮʽʷ ʧʝʨʝʚʝʟʝʥʴ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʩʪʘʣʘ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʯʝʨʝʟ ʥʠʟʴʢʫ 

ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʠʢʦʨʜʦʥʥʠʭ ʧʝʨʝʭʦʜʽʚ ʥʘ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ, ʘ ʚʘʨʪʽʩʪʴ ʣʦʛʽʩʪʠʢʠ ʟʥʘʯʥʦ ʟʨʦʩʣʘ, 

ʘʜʞʝ ʚʽʜʩʪʘʥʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʧʦʨʪʽʚ ɭʉ ʟʙʽʣʴʰʠʣʘʩʴ ʫ ʨʘʟʠ.  

ʆʩʢʽʣʴʢʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʘʥʪʘʞʽʚ ʩʧʨʷʤʫʚʘʣʠ ʥʘ ʩʫʭʦʧʫʪʥʽ ʰʣʷʭʠ, ʧʫʥʢʪʠ ʧʨʦʧʫʩʢʫ ʙʫʣʠ 

ʟʘʙʣʦʢʦʚʘʥʽ. ʅʘ ʧʦʯʘʪʢʫ ʚʝʨʝʩʥʷ 2022 ʯʝʨʛʘ ʜʦʩʷʛʣʘ ʨʝʢʦʨʜʥʠʭ ʟʥʘʯʝʥʴ ʫ ʧʦʥʘʜ 2 600 ʚʘʥʪʘʞʽʚʦʢ ʽ 

ʨʦʟʪʷʛʥʫʣʘʩʷ ʥʘ 58 ʢʤ, ʤʘʡʞʝ ʜʦʩʷʛʥʫʚʰʠ ʂʦʚʝʣʷ. 

ʋ ʩʬʝʨʽ ʘʚʪʦʧʝʨʝʚʝʟʝʥʴ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʩʪʘʣʠʩʷ ʡ ʧʦʟʠʪʠʚʥʽ ʟʨʫʰʝʥʥʷ. ɼʝʨʞʘʚʘ ʚʚʝʣʘ ʪʘʢ ʟʚʘʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʙʝʟʚʽʟ ʘʙʦ ʞ ʩʢʘʩʫʚʘʣʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʙʘʨôʻʨ ʫ ʚʠʛʣʷʜʽ ʜʦʟʚʦʣʽʚ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ, ʷʢʠʡ ʙʫʚ ʩʪʨʠʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʽʣʴʥʦʛʦ ʨʠʥʢʫ.  

ʎʝ ʙʫʚ ʚʝʣʠʯʝʟʥʠʡ ʙʽʣʴ ʜʣʷ ʘʚʪʦʧʝʨʝʚʽʟʥʠʢʽʚ, ʣʦʛʽʩʪʽʚ ʽ ʝʢʩʧʝʜʠʪʦʨʽʚ: ʱʦʨʦʢʫ ʜʦʟʚʦʣʽʚ ʥʝ ʚʠʩʪʘʯʘʣʦ ʡ 

ʚʝʣʠʩʷ ʧʝʨʝʤʦʚʠʥʠ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ. ʉʢʘʩʫʚʘʥʥʷ ʮʴʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʙʘʨôʻʨʫ, 

ʽʥʪʝʥʩʠʬʽʢʫʚʘʣʦ ʤʽʞʥʘʨʦʜʥʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʟʘʛʘʣʦʤ ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ. 

ʅʠʥʽ ʙʽʟʥʝʩ ʘʜʘʧʪʫʚʘʚʩʷ, ʧʝʨʝʦʨʽʻʥʪʫʚʘʚʩʷ ʡ ʧʦʯʘʚ ʨʦʟʚʠʚʘʪʠ ʥʦʚʽ ʝʢʩʧʦʨʪʥʽ ʰʣʷʭʠ ʩʫʭʦʧʫʪʥʠʤʠ 

ʢʦʨʠʜʦʨʘʤʠ ʯʝʨʝʟ ʢʨʘʾʥʠ ɭʚʨʦʧʠ. ɰʭ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʛʣʦʙʘʣʴʥʠʭ ʥʘʧʨʷʤʠ: ʟʘʭʽʜʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʢʦʨʠʜʦʨ ʥʘ ʇʦʣʴʱʫ, ʅʽʤʝʯʯʠʥʫ ʪʘ ɹʘʣʪʽʡʩʴʢʽ ʢʨʘʾʥʠ ʽ ʧʽʚʜʝʥʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʢʦʨʠʜʦʨ 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʈʫʤʫʥʽʶ.  

ʇʦʢʠ ʥʘ ʟʘʭʽʜʥʦʤʫ ʢʦʨʜʦʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʦʨʦʪʴʙʘ ʟ ʟʘʪʦʨʘʤʠ ʥʘ ʘʚʪʦʰʣʷʭʘʭ, ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʧʫʥʢʪʽʚ ʧʨʦʧʫʩʢʫ, ʨʽʟʥʠʮʝʶ ʚ ʰʠʨʠʥʽ ʟʘʣʽʟʥʠʯʥʦʾ ʢʦʣʽʾ ʪʘ ʽʥʰʠʤʠ ʚʠʢʣʠʢʘʤʠ. 

ʇʦʧʨʠ ʚʩʽ ʥʝʛʘʨʘʟʜʠ ʪʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ ʥʝʘʙʠʷʢʫ ʜʦʧʦʤʦʛʫ ʟʽ ʩʪʦʨʦʥʠ ʢʦʣʝʛ ʝʢʩʧʝʜʠʪʦʨʽʚ ʽʟ ʩʫʩʽʜʥʽʭ 

ʢʨʘʾʥ. ɿ ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʫʢʨʘʾʥʮʷʤ ʩʠʣʴʥʦ ʪʘ ʧʨʘʢʪʠʯʥʦ ʜʦʧʦʤʘʛʘʣʠ ʘʩʦʮʽʘʮʽʾ ʝʢʩʧʝʜʠʪʦʨʽʚ ʟ ʊʫʨʝʯʯʠʥʠ, 

ʈʫʤʫʥʽʾ, ɹʦʣʛʘʨʽʾ, ʇʦʣʴʱʽ ʪʘ ʉʣʦʚʘʯʯʠʥʠ, ʘʢʪʠʚʥʫ ʧʦʟʠʮʽʶ ʟʘʡʥʷʣʠ ʢʦʣʝʛʠ ʟ ʋʛʦʨʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ.  

ʉʘʤʝ ʚʦʥʠ ʜʦʧʦʤʦʛʣʠ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʟ ʢʦʥʪʝʡʥʝʨʘʤʠ ʚ ʪʫʨʝʮʴʢʠʭ ʽ ʨʫʤʫʥʩʴʢʠʭ ʧʦʨʪʘʭ, 

ʧʦʷʩʥʠʣʠ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʪʫʨʝʮʴʢʦʶ ʤʠʪʥʠʮʝʶ ʪʘ ʜʦʧʫʩʢʦʤ ʫʢʨʘʾʥʩʴʢʠʭ ʘʚʪʦʧʝʨʝʚʽʟʥʠʢʽʚ ʜʦ ʨʦʙʦʪʠ 

ʚ ʊʫʨʝʯʯʠʥʽ, ʧʠʪʘʥʥʷ ʚʠʚʝʟʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʪʝʨʤʽʥʘʣʽʚ ʚ ʧʦʨʪʫ "ʂʦʥʩʪʘʥʮʘ" ʚ ʈʫʤʫʥʽʾ. 

ɸʜʘʧʪʘʮʽʷ ï ʮʝ ʦʜʥʘ ʟ ʩʫʪʥʦʩʪʝʡ ʣʦʛʽʩʪʠʢʠ, ʷʢʘ ʥʝ ʤʦʞʝ ʟʫʧʠʥʷʪʠʩʷ, ʙʦ ʟʫʧʠʥʢʘ ï ʮʝ ʚʽʜʩʫʪʥʽʩʪʴ 

ʪʦʨʛʽʚʣʽ ʡ ʦʙʤʽʥʫ ʪʦʚʘʨʘʤʠ, ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʜʦʨʽʚʥʶʻ 

ʚʽʜʩʫʪʥʦʩʪʽ ʞʠʪʪʷ.  

ʇʦʧʨʠ ʚʝʣʠʢʠʡ ʰʦʢ, ʷʢʠʡ ʫʢʨʘʾʥʩʴʢʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʞʠʣʘ ʥʘ ʧʦʯʘʪʢʫ ʚʽʡʥʠ, 

ʚʦʥʘ ʚʧʦʨʘʣʘʩʷ ʟ ʚʠʢʣʠʢʦʤ ʽ ʟʤʦʛʣʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʪʦʚʘʨʽʚ ʜʦ ʪʘ ʟ ʋʢʨʘʾʥʠ.  

https://skilky-skilky.info/u-2022-rotsi-perevezennia-vantazhiv-skorotylosia-na-49-a-pasazhyriv-na-40/
https://skilky-skilky.info/u-2021-rotsi-perevezeno-na-3-bilshe-pasazhyriv/
https://skilky-skilky.info/u-2021-rotsi-vantazhoperevezennia-avtotransportom-zrosly-na-17/
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ʇʽʩʣʷ ʚʽʡʥʠ ʣʦʛʽʩʪʠʯʥʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʨʦʟʚʠʚʘʪʠʤʝʪʴʩʷ ʚ ʪʘʢʠʭ ʥʘʧʨʷʤʢʘʭ: 

- ʈʦʟʚʠʪʦʢ ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʋʢʨʘʾʥʘ ʧʨʘʛʥʫʪʠʤʝ ʚʽʜʥʦʚʠʪʠ ʟʚ'ʷʟʢʠ ʽʟ ʟʘʨʫʙʽʞʥʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ ʪʘ ʟʘʣʫʯʠʪʠ ʥʦʚʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʣʦʛʽʩʪʠʯʥʫ ʛʘʣʫʟʴ. 

- ʈʦʟʚʠʪʦʢ ʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʚʽʜʥʦʚʠʪʠ ʧʦʰʢʦʜʞʝʥʫ ʣʦʛʽʩʪʠʯʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʥʦʚʽ ʦʙ'ʻʢʪʠ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʣʦʛʽʩʪʠʢʠ. ʋʢʨʘʾʥʘ ʧʨʘʛʥʫʪʠʤʝ ʚʧʨʦʚʘʜʠʪʠ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʣʦʛʽʩʪʠʯʥʫ ʛʘʣʫʟʴ, ʱʦʙ 

ʧʽʜʚʠʱʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ. 
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ʟʚʝʨʥʝʥʥʷ 03.10.24ʨ.) 
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ʃʶʪʘʢ ɿ.ʇ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʤʝʪʨʦʣʦʛʽʾ  

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 
ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ʈʆɿʈʆɹʃɽʅʅʗ ʇʈʀʉʊʈʆʖ ʂʆʅʊʈʆʃʖ ʅɸʇʈʋɾɽʅʆ ï 

ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʊʈʋɹʆʇʈʆɺʆɼɯɺ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɻɸɿʆʅɸʇʆɺʅʖʖʏʀʍ ʂʆʄʇʈɽʉʆʈʅʀʍ ʉʊɸʅʎɯʁ 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʠʩʪʨʦʶ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʛʘʟʦʥʘʧʦʚʥʶʶʯʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʤʦʛ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. ʊʝʭʥʽʯʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʤʦʞʫʪʴ ʟʘʟʥʘʚʘʪʠ ʟʥʘʯʥʠʭ 

ʤʝʭʘʥʽʯʥʠʭ ʽ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʾʭ ʧʦʰʢʦʜʞʝʥʴ ʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʊʦʤʫ 

ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʠʤ ʥʝʙʝʟʧʝʢʘʤ. ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʢʠ ʧʨʠʩʪʨʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʡʥʠʭ ʪʘ ʪʦʯʥʠʭ ʩʝʥʩʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʇ'ʻʟʦʝʣʝʢʪʨʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʘʢʽ ʷʢ ʢʚʘʨʮ, ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʧ'ʻʟʦʜʘʪʯʠʢʽʚ ʜʣʷ ʪʘʢʠʭ 

ʧʨʠʩʪʨʦʾʚ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʥʘʧʨʫʞʝʥʥʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʽʜ ʜʽʻʶ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʠʚʘʣʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʨʠʩʪʨʦʶ ʙʝʟ ʟʥʘʯʥʦʛʦ ʟʥʦʩʫ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʥʘʜʽʡʥʽʩʪʶ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʤʝʪʦʜ ʩʠʥʭʨʦʢʽʣʴʮʷ, ʧʦʣʷʛʘʻ ʚ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ ʯʘʩʫ 

ʧʨʦʭʦʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʭʚʠʣʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʭʚʠʣʷ ʟʙʫʜʞʫʻʪʴʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʟʦʥʜʫʶʯʠʭ ʽʤʧʫʣʴʩʽʚ ʽ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʦʩʣʽʜʞʫʚʘʥʫ 

ʜʽʣʷʥʢʫ ʪʨʫʙʦʧʨʦʚʦʜʫ. ɺʽʜʙʠʪʽ ʣʫʥʦʩʠʛʥʘʣʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʚʽʜʙʠʪʢʽʚ ʭʚʠʣʽ, 

ʧʦʩʣʽʜʦʚʥʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʚʭʽʜ ʧʽʜʩʠʣʶʚʘʯʘ, ʜʝ ʾʭʥʽ ʟʥʘʯʝʥʥʷ ʧʦʩʠʣʶʶʪʴʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. ʂʣʶʯʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʫ ʩʠʥʭʨʦʢʽʣʴʮʷ ʻ ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʦʚʪʦʨʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ 

(ʜʦ 1000 ʨʘʟʽʚ) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʽʜʭʦʜʫ, ʚʧʣʠʚ 

ʤʦʞʣʠʚʠʭ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʰʢʦʜ ʪʘ ʧʦʭʠʙʦʢ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʤʽʥʽʤʽʟʫʻʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ ʱʦʜʦ ʩʪʘʥʫ ʪʨʫʙʦʧʨʦʚʦʜʫ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ, ʪʨʽʱʠʥ ʘʙʦ ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫ ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʽ ʧʦʪʝʥʮʽʡʥʠʭ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʆʩʥʦʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ 

ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ ʧʽʜ ʯʘʩ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ 

ʣʫʥʦʽʤʧʫʣʴʩʫ, ʷʢʠʡ ʥʝ ʩʧʦʪʚʦʨʶʻʪʴʩʷ. ʎʝ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʜʣʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʜʞʝ ʥʘʚʽʪʴ 

ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʫ ʧʝʨʽʦʜʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʜʽʡʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʧʘʪʝʥʪʘʤʠ [1, 2]. 

ʉʭʝʤʘ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʝʢʽʣʴʢʦʭ ʦʩʥʦʚʥʠʭ ʙʣʦʢʽʚ. ɻʝʥʝʨʘʪʦʨ ʟʦʥʜʫʶʯʠʭ ʽʤʧʫʣʴʩʽʚ ʧʦʜʘʻ ʩʠʛʥʘʣ ʥʘ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʜʘʚʘʯ, 

ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʶ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ ð ʪʨʫʙʦʧʨʦʚʦʜʫ. ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʭʚʠʣʷ ʧʝʨʝʜʘʻʪʴʩʷ ʚ 

ʤʘʪʝʨʽʘʣ ʪʨʫʙʠ, ʽ ʧʽʩʣʷ ʚʽʜʙʠʪʪʷ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʘʙʦ ʚʽʜ ʜʝʬʝʢʪʽʚ ʚʦʥʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʜʘʚʘʯʘ, 

ʜʝ ʟʥʦʚʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ. ʎʝʡ ʩʠʛʥʘʣ ʧʦʪʽʤ ʧʦʩʠʣʶʻʪʴʩʷ ʧʽʜʩʠʣʶʚʘʯʝʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. ʇʦʩʠʣʝʥʠʡ ʩʠʛʥʘʣ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʩʭʝʤʫ ʦʙʨʦʙʢʠ ʣʫʥʦʩʠʛʥʘʣʫ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ 

ʘʥʘʣʽʟ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʚʘʨʮʦʚʠʡ ʛʝʥʝʨʘʪʦʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʯʘʩʪʦʪʠ ʟʦʥʜʫʶʯʠʭ ʽʤʧʫʣʴʩʽʚ ʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʚʠʤʽʨʶʚʘʥʴ. ʅʘ ʝʪʘʧʽ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʙʠʪʠʭ ʭʚʠʣʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʩʪʘʥ ʪʨʫʙʦʧʨʦʚʦʜʫ ð ʥʘʷʚʥʽʩʪʴ 

ʜʝʬʦʨʤʘʮʽʡ, ʪʨʽʱʠʥ ʘʙʦ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʧʨʠʩʪʨʽʡ, ʜʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʦʙʨʦʙʢʘ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʚʝʜʝʥʽ ʥʘ ʚʽʜʝʦʙʣʦʢ ʘʙʦ ʧʝʨʝʜʘʥʽ ʥʘ ʢʦʤʧ'ʶʪʝʨ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʽ 

ʟʙʝʨʽʛʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʪʦʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʫ ʡʦʛʦ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ. 

ʃʽʪʝʨʘʪʫʨʘ 
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ʃʶʪʘʢ ɯ.ɿ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʞʝʥʝʨʽʾ  

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ɺʀɹɯʈ ʄɸʊɽʈɯɸʃɯɺ ʇôɭɿʆʇɽʈɽʊɺʆʈʖɺɸʏɸ ɼʃʗ ʇʈʀʉʊʈʆʖ 

ʂʆʅʊʈʆʃʖ ʅɸʇʈʋɾɽʅʆ ï ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʊɽʍʅʆʃʆɻɯʏʅʀʍ 

ʊʈʋɹʆʇʈʆɺʆɼɯɺ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɻɸɿʆʅɸʇʆɺʅʖʖʏʀʍ 

ʂʆʄʇʈɽʉʆʈʅʀʍ ʉʊɸʅʎɯʁ 
ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʘ ʻ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʫ ʩʪʚʦʨʝʥʥʽ ʧʨʠʩʪʨʦʶ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʛʘʟʦʥʘʧʦʚʥʶʶʯʠʭ 
ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ. ʎʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʟʘʟʥʘʶʪʴ ʟʥʘʯʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʪʠʩʢ 
ʛʘʟʫ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʣʠʚʘʥʥʷ. ʊʦʤʫ ʪʦʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʾʭʥʴʦʛʦ ʩʪʘʥʫ 
ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʘʚʘʨʽʷʤ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʥʘʜʽʡʥʽ 
ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʟʜʘʪʥʽ ʪʦʯʥʦ ʚʠʤʽʨʶʚʘʪʠ ʥʘʧʨʫʞʝʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʾ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ 
ʚʠʙʦʨʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 
ʟʦʢʨʝʤʘ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʽ ʢʦʨʦʟʽʡʥʫ 
ʩʪʽʡʢʽʩʪʴ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ, ʱʦʙ ʦʙʨʘʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʚ ʩʫʤʽʩʥʠʤ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʽ ʤʽʛ 
ʚʠʪʨʠʤʫʚʘʪʠ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 
ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʩʪʘʙʽʣʴʥʫ ʽ 
ʪʦʯʥʫ ʨʦʙʦʪʫ ʧʨʠʩʪʨʦʶ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʷʭ. 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʘ ʦʩʥʦʚʽ ʾʭʥʽʭ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʘʛʘʣʦʤ 

ʧ'ʻʟʦʤʘʪʝʨʽʘʣʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʥʝʧʦʣʷʨʥʽ ʪʘ ʧʦʣʷʨʥʽ ʧ'ʻʟʦʝʣʝʢʪʨʠʢʠ. ʎʽ ʛʨʫʧʠ 
ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʨʽʟʥʽ ʢʣʘʩʠ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʘʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ 
ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʜʘʪʥʦʩʪʽ ʛʝʥʝʨʫʚʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ ʧʽʜ ʚʧʣʠʚʦʤ ʤʝʭʘʥʽʯʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʦ ʥʝʧʦʣʷʨʥʠʭ ʧ'ʻʟʦʝʣʝʢʪʨʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʚʽ ʧʽʜʛʨʫʧʠ: ʧ'ʻʟʦʜʽʝʣʝʢʪʨʠʢʠ ʪʘ 
ʧ'ʻʟʦʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ. ʇ'ʻʟʦʜʽʝʣʝʢʪʨʠʢʠ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʢʚʘʨʮ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʥʝ ʧʨʦʚʦʜʷʪʴ 
ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʘʣʝ ʟʜʘʪʥʽ ʘʢʫʤʫʣʶʚʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʤʝʭʘʥʽʯʥʫ ʜʝʬʦʨʤʘʮʽʶ. 
ʇ'ʻʟʦʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ, ʪʘʢʽ ʷʢ ʩʫʣʴʬʽʜ ʪʘ ʩʝʣʝʥʽʜ ʢʘʜʤʽʶ, ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧ'ʻʟʦʝʣʝʢʪʨʠʢʽʚ ʽ 
ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʯʘʩʪʢʦʚʦ ʧʨʦʚʦʜʠʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ʇʦʣʷʨʥʽ ʧ'ʻʟʦʝʣʝʢʪʨʠʢʠ, ʚ 
ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʽʨʦʝʣʝʢʪʨʠʢʠ ʪʘ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʠ. ʇʽʨʦʝʣʝʢʪʨʠʢʠ, ʪʘʢʽ ʷʢ ʪʫʨʤʘʣʽʥ ʽ 
ʩʫʣʴʬʘʪ ʣʽʪʽʶ, ʟʜʘʪʥʽ ʛʝʥʝʨʫʚʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ ʥʝ ʣʠʰʝ ʧʽʜ ʜʽʻʶ ʤʝʭʘʥʽʯʥʦʛʦ ʪʠʩʢʫ, ʘʣʝ ʡ ʫ 
ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʨʦʙʠʪʴ ʾʭ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʜʘʪʯʠʢʘʭ, ʱʦ 
ʨʝʘʛʫʶʪʴ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʣʠʚʘʥʥʷ. ʉʝʛʥʝʪʦʝʣʝʢʪʨʠʢʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʪʠʪʘʥʘʪ ʙʘʨʽʶ, 
ʧʦʣʽʚʽʥʽʣʜʝʥʬʪʦʨʠʜ (ʇɺɼʌ) ʪʘ ʎʊʉ (ʮʠʨʢʦʥʘʪ-ʪʠʪʘʥʘʪ ʩʚʠʥʮʶ), ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʧʦʣʷʨʠʟʘʮʽʶ 
ʥʘʚʽʪʴ ʧʽʩʣʷ ʟʥʷʪʪʷ ʟʦʚʥʽʰʥʴʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʠ 
ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʨʮʫ ʷʢ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʟʘʚʜʷʢʠ ʡʦʛʦ ʚʠʥʷʪʢʦʚʠʤ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. ʇʦ-ʧʝʨʰʝ, ʢʚʘʨʮ ʤʘʻ ʚʠʩʦʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ 
ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʘʨʽʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʘʜʟʚʠʯʘʡʥʦ ʥʘʜʽʡʥʠʤ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʽʥ ʥʝ ʚʪʨʘʯʘʻ 
ʩʚʦʾʭ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ ʯʘʩʦʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʜʦʚʛʠʭ 
ʧʝʨʽʦʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʢʚʘʨʮ ʜʦʙʨʝ ʧʝʨʝʥʦʩʠʪʴ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʦʩʪʦʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʮʴʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʪʘʢʦʞ ʨʦʙʠʪʴ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ 
ʛʘʣʫʟʷʭ, ʟʦʢʨʝʤʘ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʢʦʥʪʨʦʣʶ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. ʑʦʜʦ 
ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʢʚʘʨʮ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʚʠʩʦʢʽʡ 
ʪʦʯʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʪʘ ʧʨʠʡʦʤʫ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [1, 2] ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʡʦʛʦ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʪʦʯʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʧ'ʻʟʦʜʘʪʯʠʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 
ʤʝʭʘʥʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʝʢʪʦʩʢʦʧʽʾ. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʚʘʨʮʦʚʽ ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʽ 
ʤʘʶʪʴ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʜʝʛʨʘʜʘʮʽʾ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʚʽʪʴ ʧʽʩʣʷ ʪʨʠʚʘʣʠʭ ʧʝʨʽʦʜʽʚ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʫʣʴʪʨʘʟʚʫʢʫ. 
ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧ'ʻʟʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʛʦ ʽ 

ʩʪʘʙʽʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 
ʛʘʟʦʥʘʧʦʚʥʶʶʯʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ. ʉʝʨʝʜ ʯʠʩʣʝʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʚʘʨʮ ʻ ʦʜʥʠʤ ʽʟ 
ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʚʠʩʦʢʠʤ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ. 

ʃʽʪʝʨʘʪʫʨʘ 
1. Rupitsch, S. (2019). Piezoelectric Sensors and Actuators: Fundamentals and Applications. Springer. 

DOI: 10.1007/978-3-662-57534-5. 
2. Fachberger, R., Bruckner, G., Knoll, G., & Hauser, R. (2004). Applicability of LiNbO3, langasite, and 

GaPO4 in high-temperature SAW sensors operating at radio frequencies. IEEE Transactions on Ultrasonics, 
Ferroelectrics, and Frequency Control, 51(11), 1427ï1431.  
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ʋɼʂ 629. 

ʄʘʢʘʨʦʚ ɺ.ɸ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ɸʥʜʨʦʱʫʢ ɺ.ɼ., ʟʜʦʙʫʚʘʯ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ  

ʈʟʘʻʚ ʈ.ʈ., ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ  
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɼʆ ʇʀʊɸʅʅʗ ʅɽʆɹʍɯɼʅʆʉʊɯ ʅɸ ʄʆɾʃʀɺʆʉʊɯ ɿʅʀɾɽʅʅʗ 

ɸɺɸʈɯʁʅʆʉʊɯ ʅɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈʆɻɸʍ  
ɸʚʘʨʽʡʥʽʩʪʴ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʻ ʟʘʛʘʣʴʥʦʶ ʚʝʣʠʢʦʶ ʧʣʘʥʝʪʘʨʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʤʘʻ 

ʧʨʠʢʣʘʜʠ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚ'ʷʟʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʞʣʠʚʽ ʘʧʩʝʢʪʠ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʽʣʴ, ʜʦʨʦʛʘ, ʘʚʘʨʽʡʥʽʩʪʴ, ʜʦʩʣʽʜʞʝʥʥʷ, ʜʽʻʚʘ ʩʠʩʪʝʤʘ, ʩʮʝʥʘʨʽʾ ɼʊʇ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʥʘʰʠʭ ʨʝʛʽʦʥʽʚ ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʝʣʠʢʦʶ ʨʽʟʥʠʮʝʶ ʾʾ ʧʦʢʘʟʥʠʢʽʚ ʚ ʌʈʅ ʪʘ ʋʢʨʘʾʥʽ. ʇʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʜʣʷ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʛʠʙʣʠʭ ʚ ɼʊʇ 

ʥʘ 1 ʤʣʥ. ʤʝʰʢʘʥʮʽʚ (ʨʠʩ. 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 - ɼʽʘʛʨʘʤʘ ʱʦʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʣʝʞʥʦʩʪʽ ʨʽʯʥʦʾ  ʢʽʣʴʢʦʩʪʽ ʟʘʛʠʙʣʠʭ ʚ ɼʊʇ ʥʘ  

1 ʤʣʥ. ʤʝʰʢʘʥʮʽʚ ʚʽʜ ʢʨʘʾʥʠ ʜʝ ʚʦʥʠ ʧʨʦʞʠʚʘʶʪʴ 

ʄʦʞʣʠʚʽ ʘʩʧʝʢʪʠ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʘʚʘʨʽʡʥʦʩʪʽ ʚʠʩʚʽʪʣʝʥʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʊʆɺ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ (VUFO) ʧʨʠ 

ʊʝʭʥʽʯʥʦʤʫ ʫʥʽʝʨʩʠʪʝʪʽ ɼʨʝʟʜʝʥʘ (ʊʋɼ). ʅʘ ʧʨʦʪʷʟʽ 25 ʨʦʢʽʚ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʨʽʚʝʥʴ ʦʟʥʘʯʝʥʦʾ 

ʘʚʘʨʽʡʥʦʩʪʽ ʚ ʟʦʥʽ ʪʷʞʽʥʥʷ VUFO ʧʝʨʤʘʥʝʥʪʥʦ ʟʥʠʞʫʚʘʚʩʷ. ʇʦʢʘʟʥʠʢʠ ʥʘ ʜʦʨʦʛʘʭ ʌʈʅ ʻ ʥʘʡʢʨʘʱʠʤʠ 

ʩʝʨʝʜ ʟʥʘʯʫʱʠʭ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. ʅʽʤʝʮʴʢʝ ʧʦʛʣʠʙʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ɼʊʇ ʥʘ ʜʦʨʦʛʘʭ ʚʽʜʦʤʦ 

ʷʢ GIDAS [1].  

ʇʨʦʬʝʩʦʨ ʍʦʨʩʪ ɹʨʫʥʥʝʨ ʟʤʽʛ ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʆɺ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʜʽʻʚʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʤʘʻ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ: ʘʚʪʦʤʦʙʽʣʴʥʽ ʪʘ ʰʠʥʥʽ ʟʘʚʦʜʠ (ʬʽʥʘʥʩʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʊʆɺ), ʊʋɼ, 

ʪʨʘʥʩʧʦʨʪʥʫ ʧʦʣʽʮʽʶ, ʧʦʣʽʛʦʥʠ Decra, ʤʝʜʠʯʥʠʡ ʽʥʩʪʠʪʫʪ, ʜʦʨʦʞʥʶ ʦʨʛʘʥʽʟʘʮʽʶ ʪʦʱʦ. VUFO ʤʘʻ 

ʘʚʪʦʤʦʙʽʣʽ ʜʣʷ ʚʠʾʟʜʫ ʥʘ ɼʊʇ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ [2]. ʅʘʫʢʦʚʮʽ ʚʠʟʥʘʯʠʣʠ ʙʽʣʴʰʝ 3000 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʬʽʢʩʘʮʽʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʞʥʦʛʦ ɼʊʇ (ʨʠʩ. 2) [2].  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʽʤʝʮʴʢʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʟʘʚʦʜʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽʟ 

ʩʠʩʪʝʤʘʤʠ ʜʦʧʦʤʦʛʠ ʚʦʜʽʻʚʽ ʘʙʦ ʚʠʩʦʢʦʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʚʦʜʽʥʥʷ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʧʦʪʨʽʙʥʽ ʚʽʜʧʦʚʽʜʥʽ ʚʘʨʽʘʥʪʠ ʾʭ ʧʦʚʝʜʽʥʢʠ. VUFO ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʥʦʩʠʪʴ ʥʝʦʙʭʽʜʥʽ ʩʮʝʥʘʨʽʾ 

ʘʚʘʨʽʡ ʟ GIDAS ï PCM ʜʦ Open DRIVE 1.6 ʪʘ Open SCENARIO 1.0. ʆʟʥʘʯʝʥʽ ʩʮʝʥʘʨʽʾ ʦʧʠʩʫʶʪʴ ʨʽʟʥʽ 

ʥʝʛʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʨʦʟʚôʷʟʢʠ ʜʦʨʦʞʥʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʪʫʘʮʽʡ ʟʘ ʨʽʟʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʫʤʦʚ: ʚʽʜʥʦʩʥʦ 

ʥʝʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪʨʽʾ ʜʦʨʽʛ. 
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ʈʠʩʫʥʦʢ 2 - ɯʥʬʦʨʤʘʮʽʷ ʚ ʙʘʟʽ ʜʘʥʠʭ GIDAS  

 

ʇʽʩʣʷ ʜʚʦʭ ʨʦʢʽʚ ʨʦʙʦʪʠ VUFO ʚʠʧʫʩʪʠʣʦ ʥʘʡʙʽʣʴʰʠʡ ʫ ʩʚʽʪʽ ʢʘʪʘʣʦʛ ɽɽS (Energy Equivalent Speed). 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʝʙ-ʢʘʪʘʣʦʛʫ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʫʥʽʢʘʣʴʥʽ ʧʦʨʪʘʣʠ ʽʟ ʥʘʙʦʨʘʤʠ ʜʘʥʠʭ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ ʪʘ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʟʽʪʢʥʝʥʴ ʟʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʫʤʦʚ. ʅʘʩʪʫʧʥʠʡ ʘʩʧʝʢʪ ʚʽʜʥʝʩʝʥʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʝʢʩʧʝʨʪʽʚ ʪʘ ʘʥʘʣʽʪʠʢʽʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʉʧʨʠʷʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ VUFO ʩʫʩʧʽʣʴʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʘʚʪʦʤʦʙʽʣʽʩʪʽʚ ʌʈʅ (ADAC). ɺʦʥʘ ʦʮʽʥʶʻ, ʱʦ ʨʦʙʦʪʘ VUFO ʦʜʥʦʯʘʩʥʦ ʩʧʨʠʷʻ ʨʦʟʚ'ʷʟʘʥʥʶ 

ʟʘʚʜʘʥʴ ADAC. 

ʄʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʧʝʢʪʽʚ ʘʚʪʦʜʦʨʦʞʥʴʦʾ ʘʚʘʨʽʡʥʦʩʪʽ ʫ ɺʽʥʥʠʮʴʢʦʤʫ ʨʝʛʽʦʥʫ ʟ'ʷʚʠʣʠʩʷ ʧʽʩʣʷ 

ʩʫʤʽʩʥʦʾ ʫʯʘʩʪʽ ʚ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʫ ɺʽʥʥʠʮʽ ʪʘ ʂʠʻʚʽ ʧʨʦʬʝʩʦʨʽʚ ʊʋɼ ʍʦʨʩʪʘ 

ɹʨʫʥʥʝʨʘ ʪʘ ɻʶʥʪʝʨʘ ʇʨʦʢʦʧʘ ʪʘ ʥʘʫʢʦʚʮʽʚ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ɺʅʊʋ) 

[3].  

ɺʠʩʥʦʚʢʠ. ʄʦʞʣʠʚʽʩʪʴ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ʧʽʜʩʠʣʝʥʘ ʧʽʩʣʷ ʧʽʜʧʠʩʘʥʥʷ ʄʝʤʦʨʘʥʜʫʤʫ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʬʘʢʫʣʴʪʝʪʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʥʘʫʢ ʊʋɼ 

ʪʘ ʬʘʢʫʣʴʪʝʪʦʤ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ ɺʅʊʋ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʟʜʦʙʫʚʘʯʘʤʠ 

ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʮʷʤʠ ɺʅʊʋ.  

ʃʽʪʝʨʘʪʫʨʘ 

1. ʍ. ɹʨʫʥʥʝʨ, ʍ. ʃʽʻʨʩ, ʊ. ʋʥʛʝʨ, ɺ. ʄʘʢʘʨʦʚ, ɭ. ʉʤʠʨʥʦʚ, ʊ. ʄʘʢʘʨʦʚʘ. ʇʨʦ ʚʘʞʣʠʚʠʡ ʜʦʩʚʽʜ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʅʽʤʝʯʯʠʥʠ  ñʇʝʨʩʧʝʢʪʠʚʠ 
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ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ʂʠʾʚ: ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʻʢʪè, 2022. ʉ. 31-33. 

2. ʍ. ɹʨʫʥʥʝʨ, ʊ. ʋʥʛʝʨ, ɺ. ʄʘʢʘʨʦʚ ʇʨʦ ʨʦʟʚʠʪʦʢ ʧʨʦʛʨʝʩʫ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʜʦʨʦʛʘʭ 

ʅʽʤʝʯʯʠʥʠ. ʄʘʪʝʨʽʘʣʠ Xɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʽʥʪʝʨʥʝʪ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè, 13-14 ʢʚʽʪʥʷ 2023 ʨʦʢʫ: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. 

ɺʽʥʥʠʮʷ: ɺʅʊʋ, 2023. ʉ. 338-340. 

3. ʍ. ɹʨʫʥʥʝʨ, ɻ. ʇʨʦʢʦʧ, ɺ.ɸ. ʄʘʢʘʨʦʚ ɼʦ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚ ʩʬʝʨʘʭ ʥʘʫʢʠ ʪʘ 

ʦʩʚʽʪʠ ʤʽʞ ʬʘʢʫʣʴʪʝʪʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʥʘʫʢ ʊʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɼʨʝʟʜʝʥʘ ʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫ ɺʅʊʋ. ʄʘʪʝʨʽʘʣʠ XVɯ-ʦʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè (23-25 ʞʦʚʪʥʷ 2023 ʨʦʢʫ, ʤ. ɺʽʥʥʠʮʷ)è. ʉ. 82-84.  
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ʄʘʢʘʨʦʚʘ ʊ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ , ʢ.ʝ.ʥ., ʜʦʮʝʥʪ 

ʂʘʰʢʘʥʦʚ ɺ.ɸ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ  

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʘʩʧʨʫʢ ʅ.ʖ., ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ  
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʅɸʃɯɿ ɺʇʃʀɺʋ ʊʋʈʀɿʄʋ ʅɸ ʈʆɿɺʀʊʆʂ ʇɸʉɸɾʀʈʉʔʂʀʍ ʇɽʈɽɺɽɿɽʅʔ 
 

ʅʘʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʪʫʨʠʟʤʫ ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʦʮʽʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʦʜʦʨʦʞʝʡ. ɺʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʘʚʪʦʙʫʩ, ʪʨʘʥʩʧʦʨʪ, ʪʫʨʠʟʤ, ʫʧʨʘʚʣʽʥʥʷ.  

ʇʘʩʘʞʠʨʩʴʢʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʋʢʨʘʾʥʠ. ɸʚʪʦʙʫʩʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʧʨʠʷʶʪʴ 

ʜʦʩʷʛʥʝʥʥʶ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʮʽʣʝʡ ʢʨʘʾʥʠ [1,2]. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʟʘʡʤʘʶʪʴ ʤʽʞʥʘʨʦʜʥʽ ʘʚʪʦʙʫʩʥʽ ʩʧʦʣʫʯʝʥʥʷ, 

ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʢʨʘʾʥʘʤʠ ʪʘ ʫ ʚʽʡʩʴʢʦʚʠʡ ʯʘʩ ʤʘʶʪʴ ʩʚʦʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ [3]. ʇʨʦʪʝ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʦʙʣʘʩʥʠʭ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʙʫʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ. ʊʘʢ, ʫ ɺʽʥʥʠʮʽ ʟ ʣʶʪʦʛʦ 2022 ʨ. ʧʦ 

ʚʝʨʝʩʝʥʴ 2024 ʨ. ʤʝʥʝʜʞʝʨʢʘʤʠ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çʆʬʽʩ ʪʫʨʠʟʤʫ ɺʽʥʥʠʮʽè ʙʫʣʦ ʥʘʜʘʥʦ ʧʦʥʘʜ 

17000 ʙʝʟʢʦʰʪʦʚʥʠʭ ʢʦʥʩʫʣʴʪʘʮʽʡ ʪʘ ʧʨʦʚʝʜʝʥʦ 700 ʝʢʩʢʫʨʩʽʡʥʠʭ, ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʭ ʪʘ 

ʧʨʦʩʚʽʪʥʠʮʴʢʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʙʽʣʴʰ ʥʽʞ 8000 ʦʩʽʙ [4]. ɿ ʞʦʚʪʥʷ 2024 ʨʦʢʫ ʧʦʯʘʚ ʩʚʦʶ ʨʦʙʦʪʫ ʊʫʨʠʩʪʠʯʥʠʡ 

ʭʘʙ Visit Vinnytsia ʟ ʩʫʯʘʩʥʠʤ ʮʝʥʪʨʦʤ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʙʽʪʥʠʢʠ ʷʢʦʛʦ ʟʦʨʽʻʥʪʫʶʪʴ ʛʦʩʪʝʡ ʟ 

ʽʥʰʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ ʪʘ ʟʘʨʫʙʽʞʞʷ ʟ ʧʠʪʘʥʴ ʤʽʩʴʢʠʭ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ, ʦʩʥʦʚʥʠʭ ʧʘʤ'ʷʪʦʢ ʫ 

ɺʽʥʥʠʮʽ ʪʘ ʨʝʛʽʦʥʽ ʪʦʱʦ [4]. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʤʽʱʝʥʥʷ ʭʘʙʫ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1.  

 

       
ʈʠʩʫʥʦʢ 1 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʤʽʱʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʭʘʙʫ Visit Vinnytsia [4] 

 

ʈʦʟʚʠʪʦʢ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʙʫʩʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ. ʊʨʘʥʩʧʦʨʪ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʛʝʦʛʨʘʬʽʶ ʙʫʜʴ-ʷʢʦʾ ʧʦʜʦʨʦʞʽ [5]. ʊʨʘʥʩʧʦʨʪʥʽ 

ʧʦʩʣʫʛʠ ʻ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʧʦʩʣʫʛ ʫ ʪʫʨʠʩʪʠʯʥʽʡ ʛʘʣʫʟʽ. ɺʦʥʠ ʟʘʡʤʘʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ ʚ 

ʩʪʨʫʢʪʫʨʽ ʮʽʥ ʥʘ ʧʦʜʦʨʦʞʽ [5]. ʎʷ ʯʘʩʪʢʘ ʢʦʣʠʚʘʻʪʴʩʷ (ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ) ʚʽʜ 20% ʜʦ 60% ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʚʽʜʩʪʘʥʽ ʧʦʾʟʜʢʠ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʦʜʦʨʦʞʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʢʦʨʠʩʥʘ ʪʘ ʚʠʛʽʜʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʪʨʘʥʩʧʦʨʪʦʤ ʪʘ 

ʪʫʨʠʟʤʦʤ. ɼʘʥʽ ʩʬʝʨʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʦʟʛʣʷʜʘʪʠ ʫ ʪʽʩʥʦʤʫ ʟʚ'ʷʟʢʫ, ʪʦʤʫ ʱʦ ʾʭ ʚʟʘʻʤʦʜʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʨʝʛʽʦʥʫ ʪʘ ʢʨʘʾʥʠ. ʅʠʞʯʝ ʚʽʟʫʘʣʽʟʦʚʘʥʠʡ ʚʟʘʻʤʦʚʧʣʠʚ ʪʫʨʠʩʪʠʯʥʦʾ 

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʢʣʘʜʦʚʠʭ  (ʨʠʩ. 2). 

ɿ ʨʦʟʚʠʪʢʦʤ ʧʦʧʠʪʫ ʥʘ ʪʫʨʠʩʪʠʯʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʩʣʽʜ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. ʊʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʩʣʫʛ ʚʠʜʽʣʷʪʠ ʷʢ ʦʙ'ʻʢʪ 

ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʩʣʫʛ: 

Ὓ Ὓ Ὓ Ὓ Ὓ Ὓ Ὓ  (1) 

ʜʝ: S1- ʥʘʜʽʡʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʥʦ ʟʘ ʛʨʘʬʽʢʦʤ (ʯʘʩ ʧʦʾʟʜʢʠ);  

S2 - ʜʦʩʪʫʧʥʽʩʪʴ (ʯʘʩʪʦʪʘ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ); 

S3 - ʙʝʟʧʝʢʘ (ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ); 
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S4 - ʢʦʤʬʦʨʪʥʽʩʪʴ ʧʦʾʟʜʢʠ; 

S5ï ʚʘʨʪʽʩʥʠʡ ʧʦʢʘʟʥʠʢ (ʚʝʣʠʯʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʘʨʠʬʫ); 

S6 - ʧʦʢʘʟʥʠʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʚʽʩʫ (ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ); 

k1,é, k6- ʧʦʢʘʟʥʠʢʠ ʩʪʫʧʝʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʘʛʦʤʽʩʪʴ ʨʽʚʥʷ ʩʝʨʚʽʩʫ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

 

 

ʈʠʩʫʥʦʢ 2 - ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʪʫʨʠʟʤʫ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʫʥʽʚʝʨʩʘʣʴʥʠʭ, ʚʩʝʦʩʷʞʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ 

ʧʘʩʘʞʠʨʽʚ ʧʦʢʠ ʱʦ ʥʝ ʨʦʟʨʦʙʣʝʥʦ. ɺʠʙʽʨ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟ ʥʘʷʚʥʠʭ ʤʘʻ ʙʫʪʠ 

ʟʨʦʙʣʝʥʠʡ ʚʠʭʦʜʷʯʠ ʟ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʽʜʙʽʨ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʢʨʠʪʝʨʽʾʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʥʘʩʢʽʣʴʢʠ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʧʨʷʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʩʠʣ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʥʦʩʠʥ. ɼʦʩʣʽʜʥʠʢʠ ʪʘ ʧʨʘʢʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʻʜʥʘʥʥʷ 

ʩʫʩʧʽʣʴʥʠʭ, ʢʦʣʝʢʪʠʚʥʠʭ ʪʘ ʦʩʦʙʠʩʪʠʭ ʽʥʪʝʨʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ. ʇʽʩʣʷ ʨʦʟʛʣʷʜʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʜʽʣʝʥʽ ʩʽʤ ʦʩʥʦʚʥʠʭ 

ʝʪʘʧʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʚʝʟʝʥʥʷʤʠ (ʨʠʩ. 3).  

 
ʈʠʩʫʥʦʢ 3 ï ɽʪʘʧʠ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʻʪʴʩʷ ʜʽʘʛʥʦʩʪʠʢʘ ʧʨʦʙʣʝʤ. ɼʣʷ ʨʠʥʢʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ 

ʩʠʤʧʪʦʤʦʤ ʤʦʞʝ ʙʫʪʠ ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʯʠ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚ. 

ɼʨʫʛʠʡ ʝʪʘʧ ï ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʙʤʝʞʝʥʴ ʪʘ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʦʨʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʥʦʨʤʠ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ 

ʪʘʢʦʞ ʢʨʠʪʝʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʊʨʝʪʽʤ ʝʪʘʧʦʤ ʻ ʚʠʷʚʣʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. 

ʅʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ. ʇʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʚʘʞʢʠʭ ʧʨʦʙʣʝʤ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʝʢʽʣʴʢʦʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʱʦ ʜʽʡʩʥʦ ʨʽʟʥʷʪʴʩʷ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ 

ʙʝʟʜʽʷʣʴʥʦʩʪʽ. ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ ï ʦʮʽʥʢʘ ʘʣʴʪʝʨʥʘʪʠʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʘʞʣʠʚʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 

ʢʦʞʥʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ ʥʘ ʟʤʽʥʫ ʢʨʠʪʝʨʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʏʠʤ ʪʦʯʥʽʰʝ ʙʫʜʝ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ 

ʟʘʣʝʞʥʦʩʪʝʡ, ʪʠʤ ʧʨʦʩʪʽʰʝ ʧʽʜʽʙʨʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʇ'ʷʪʠʡ ʝʪʘʧ ï ʦʩʪʘʪʦʯʥʠʡ 

ʚʠʙʽʨ ʘʣʴʪʝʨʥʘʪʠʚʠ. ʐʦʩʪʠʡ ï ʨʝʘʣʽʟʘʮʽʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ ʥʝʤʦʞʣʠʚʝ ʙʝʟ 

ʦʙʤʝʞʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʜʝʷʢʠʭ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ. ʉʴʦʤʠʡ ʪʘ ʦʩʪʘʥʥʽʡ ʝʪʘʧ ï ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ. ʅʘ ʨʠʥʢʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʮʝ ʧʦʙʫʜʦʚʘ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

ʉʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʝʪʘʧʽʚ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʢʦʨʠʩʪʴ ʫʩʽʭ ʾʾ ʫʯʘʩʥʠʢʽʚ, ʻ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʢʦʦʨʜʠʥʫʻ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ ʣʘʥʦʢ. ɺ ʜʘʥʠʡ ʯʘʩ ʦʙʣʽʢ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʨʷʤʦ ʯʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʪʦʩʫʶʪʴʩʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʧʝʨʝʚʝʟʝʥʴ ʚʝʜʝʪʴʩʷ ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʘʤʠ, ʢʦʤʝʨʮʽʡʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʠʤʠ ʬʽʟʠʯʥʠʤʠ ʦʩʦʙʘʤʠ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʟʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
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(ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʠʭ ʧʘʩʘʞʠʨʽʚ), ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘʢʦʥʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ (ʩʧʣʘʪʘ 

ʧʦʜʘʪʢʽʚ), ʚʝʜʝʪʴʩʷ ʢʦʥʪʨʦʣʴ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ (ʜʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʛʘʣʫʟʽ ɹɼʈ), ʚʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʩʦʮʽʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ʋ ʛʘʣʫʟʽ ʥʘʫʢʠ 

ʪʘʢʦʞ ʚʝʜʝʪʴʩʷ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʨʦʙʦʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʚʽʜ ʚʠʢʦʥʘʚʯʠʭ ʩʪʨʫʢʪʫʨ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʟʘʚʞʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʟʘʻʤʦʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʴ. ɺʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʦʾ 

ʜʠʥʘʤʽʢʠ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʦʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ʩʢʣʘʜʦʚʠʭ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʾʟʜʦʢ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ ʟʘʧʨʦʧʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʣʽʜʥʫ 

ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʆʣʽʩʢʝʚʠʯ ʄ. ʆʨʛʘʥʽʟʘʮʽʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʏʘʩʪʠʥʘ ʧʝʨʰʘ. ʃ., 2017. 336 ʩ.  

2. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ: ʧʽʜʨʫʯʥʠʢ/ ʄʘʨʫʥʠʯ ɺ.ʉ. ʪʘ ʽʥ.; ʟʘ ʨʝʜ. 

ʃ.ɻ. ʐʤʦʨʛʫʥʘ. ʂ.: ʄʽʣʝʥʽʫʤ, 2017. 528 ʩ. 

3. ʄʘʢʘʨʦʚʘ ʊ.ɺ., ʋʩʘʪʠʡ ɸ.ʄ. ʇʨʦ ʜʠʥʘʤʽʢʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè : ʄʘʪʝʨʽʘʣʠ ʍɯɯ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ, 16-18 ʢʚʽʪʥʷ 2024 ʨ. ɺʽʥʥʠʮʷ : ɺʅʊʋ, 2024. ʉ. 204-

207. 

4. ʋ ɺʽʥʥʠʮʽ ʚʽʜʢʨʠʣʠ ʮʝʥʪʨ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʽʥʥʠʮʴʢʽ ʥʦʚʠʥʠ : ʚʝʙ. ʩʘʡʪ. URL : 

https://vn.20minut.ua/Podii/u-vinnitsi-vidkrili -tsentr-turistichnoyi-informatsiyi-11942184.html. 

5. ʇʘʥʯʝʥʢʦ ʖ.ɺ., ʃʫʛʽʥʽʥ ʆ.ɭ., ʌʦʤʽʰʠʥ ʉ.ɺ. ʄʝʥʝʜʞʤʝʥʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʫ. 

ʂ., ʚʠʜʘʚʥʠʮʪʚʦ ʆʣʜʽ+, 2017. 342 ʩ. 

 

  



ʍVɯɯ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

 

148 

ʋɼʂ 656.1 

ʄʘʢʘʨʦʚʘ ʊ.ɺ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ  

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ , ʢ.ʝ.ʥ., ʜʦʮʝʥʪ 

ʍʘʡʥʘʮʴʢʠʡ ʈ.ʖ., ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʐʢʫʨʘʪʦʚʩʴʢʠʡ ɸ.ʆ., ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺɸʅʊɸɾʆʇɽʈɽʈʆɹʂʀ ɺ ʃʆɻɯʉʊʀʏʅɯʁ ʉʀʉʊɽʄɯ 

ɼʆʉʊɸɺʂʀ ʊʆɺɸʈɯɺ 
 

ɺʠʟʥʘʯʝʥʘ ʩʫʪʥʽʩʪʴ ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ ʚ ʩʠʩʪʝʤʽ ʜʦʩʪʘʚʢʠ ʟʙʽʨʥʠʭ ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. ʈʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ ʥʘ ʩʢʣʘʜʽ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʠʥʮʠʧʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʘʥʪʘʞ, ʧʝʨʝʨʦʙʢʘ, ʜʦʩʪʘʚʢʘ, ʪʨʘʥʩʧʦʨʪ, ʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʢʣʘʜ.  

ʇʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʚʘʥʪʘʞʽʚ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʜʦʩʪʘʚʢʠ ʪʘ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʷʭ ʟʙʽʨʥʠʭ ʚʘʥʪʘʞʽʚ. ʆʩʪʘʥʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʥʝʚʝʣʠʢʠʭ 

ʧʘʨʪʥʽʡ ʪʦʚʘʨʽʚ ʚʽʜ ʨʽʟʥʠʭ ʚʘʥʪʘʞʦʚʽʜʧʨʘʚʥʠʢʽʚ ʚ ʦʜʥʦʤʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʩʮʝ 

ʫ ʚʘʥʪʘʞʥʦʤʫ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʦʧʣʘʪʘ ʟʘ ʧʝʨʝʚʝʟʝʥʥʷ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ ʫʩʽʤʘ ʢʣʽʻʥʪʘʤʠ. ɺʘʞʣʠʚʦʶ 

ʟʘʜʘʯʝʶ ʻ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ (ɺʇ) ʪʦʚʘʨʽʚ.  

ɺʘʥʪʘʞʦʧʝʨʝʨʦʙʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʣʦʛʽʩʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʩʢʣʘʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʚʘʥʪʘʞʽʚ ʥʘ ʢʦʨʦʪʢʽ ʚʽʜʩʪʘʥʽ ʚ ʩʝʨʝʜʠʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʠ ʩʢʣʘʜʫ ʘʙʦ ʤʽʞ 

ʟʦʥʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ [1-3]. ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 1.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʠʩʪʝʤʠ ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ ʥʘ ʩʢʣʘʜʽ 

ɺ ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʩʭʝʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʟʘʜʘʯʽ, ʝʪʘʧʠ ʪʘ ʧʨʠʥʮʠʧʠ ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ. ɼʦ 

ʦʧʝʨʘʮʽʡ ɺʇ ʥʘʣʝʞʘʪʴ ʥʘʩʪʫʧʥʽ: ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʦʚʘʨʽʚ (ʚʘʥʪʘʞʽʚ) ʜʦ ʤʽʩʮʷ 

ʧʨʠʡʤʘʥʥʷ; ʧʨʠʡʤʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʘ ʷʢʽʩʪʶ; ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʟʙʝʨʽʛʘʥʥʷ (ʫʢʣʘʜʘʥʥʷ ʪʦʚʘʨʽʚ ʫ 
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ʩʪʝʣʘʞʽ, ʰʪʘʙʝʣʽ); ʚʽʜʙʽʨʢʘ ʪʦʚʘʨʽʚ ʽʟ ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ; ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ 

ʟʘʤʦʚʣʝʥʴ ʪʘ ʫʧʘʢʦʚʢʘ; ʚʽʜʧʫʩʢ ʪʦʚʘʨʽʚ; ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. 

ʋ ʨʦʟʨʦʙʣʝʥʽʡ ʩʭʝʤʽ ʚʠʜʽʣʝʥʠʡ ʧʨʦʮʝʩ ʢʦʤʽʩʽʶʚʘʥʥʷ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: ʚʽʜʙʽʨ ʪʦʚʘʨʫ 

ʽʟ ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ, ʢʦʤʧʣʝʢʪʘʮʽʷ ʟʘʤʦʚʣʝʥʥʷ ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ, ʬʦʨʤʫʚʘʥʥʷ ʧʘʨʪʽʡ ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʽʟ 

ʟʘʤʦʚʣʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʨʰʨʫʪʫ ʜʦʩʪʘʚʢʠ ʢʣʽʻʥʪʘʤ. ʂʦʤʽʩʽʶʚʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʢʣʽʻʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʫ 

ʟʦʥʽ ʢʦʤʧʣʝʢʪʘʮʽʾ. ʇʽʜʛʦʪʦʚʢʘ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʜʽʡʩʥʶʶʪʴʩʷ ʯʝʨʝʟ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, 

ʱʦ ʧʦʣʝʛʰʫʻ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʦʙ'ʻʜʥʘʥʥʷ ʚʘʥʪʘʞʽʚ ʜʦ ʝʢʦʥʦʤʽʯʥʦʾ ʧʘʨʪʽʾ ʚʽʜʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ɺʇ ʻ ʥʘʩʪʫʧʥʽ: ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʩʴʢʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ (ʙʝʟʧʝʢʠ, ʝʨʛʦʥʦʤʽʯʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʯʠʭ ʤʽʩʮʴ), ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʩʝʨʚʽʩʫ. 

ɺ ʧʨʦʮʝʩʽ ɺʇ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʨʠʥʮʠʧʠ: ʧʣʘʥʫʚʘʥʥʷ (ʧʣʘʥ ɺʇ ʩʢʣʘʜʘʻʪʴʩʷ ʩʧʽʣʴʥʦ ʟ 

ʧʣʘʥʦʤ ʩʢʣʘʜʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ); ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ (ʫʩʽ ʨʽʰʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʽʥʰʠʤʠ ʣʦʛʽʩʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ); ʨʠʪʤʽʯʥʦʩʪʽ ʨʦʙʦʪʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ ï ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ; ʛʨʘʚʽʪʘʮʽʾ (ʚʨʘʭʫʚʘʥʥʷ 

ʚʣʘʩʥʦʾ ʚʘʛʠ ʚʘʥʪʘʞʥʠʭ ʧʘʨʪʽʡ); ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ; ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ (ʟʤʝʥʰʝʥʥʷ, ʫʩʫʥʝʥʥʷ ʘʙʦ 

ʢʦʤʙʽʥʫʚʘʥʥʷ ʥʝʨʘʮʽʦʥʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ/ʘʙʦ ʦʙʣʘʜʥʘʥʥʷ); ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʜʣʷ ʨʽʟʥʦʾ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ ï ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʚʘʥʪʘʞʽʚ; ʘʜʘʧʪʠʚʥʦʩʪʽ (ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʤʘʻ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʘʚʜʘʥʴ 

ʣʦʛʽʩʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ); ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʤʝʭʘʥʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɺʩʽ ʥʘʚʝʜʝʥʽ ʧʨʠʥʮʠʧʠ 

ʻ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ. 

ɺʠʩʥʦʚʢʠ. ɺʘʥʪʘʞʦʧʝʨʝʨʦʙʢʘ ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʪʘʚʢʠ ʟʙʽʨʥʠʭ 

ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʨʦʜʫʢʮʽʾ ʩʣʽʜ 

ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʜʘʯ ʪʘ ʧʨʠʥʮʠʧʽʚ. 

ʈʦʟʚʠʪʦʢ  ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʢʨʘʱʝʥʥʷ ʷʢ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ 

ʚʘʥʪʘʞʦʧʝʨʝʨʦʙʢʠ ʪʘʢ ʽ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʴʢʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 
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ʄʘʨʠʩʶʢ ɺ.ʆ., ʩʪʫʜʝʥʪ ʛʨʫʧʠ 1ʊʊ-20ʙ, 

ʬʘʢʫʣʴʪʝʪ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʅɽɹɽɿʇɽʏʅʀʍ ɺɸʅʊɸɾɯɺ 

ʉʇɽʎɯɸʃʔʅʀʄʀ ɸɺʊʆʄʆɹɯʃʗʄʀ 
 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʛʘʣʴʥʽʡ 

ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʠʩʪʝʤʽ ʥʘʰʦʾ ʢʨʘʾʥʠ. ʅʠʥʽ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʙ'ʻʢʪʦʤ-ʮʝʥʪʨʦʤ ʧʽʜʚʠʱʝʥʦʾ 

ʥʝʙʝʟʧʝʢʠ (ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 75% ʫʩʽʭ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ ʧʦ ʋʢʨʘʾʥʽ ʱʦʜʦ ʟʘʣʽʟʥʠʯʥʦʛʦ, ʚʦʜʥʦʛʦ ʡ 

ʧʦʚʽʪʨʷʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ), ʪʦʤʫ ʩʝʨʪʠʬʽʢʘʮʽʷ ʡ ʣʽʮʝʥʟʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, 

ʞʠʪʪʷ ʡ ʟʜʦʨʦʚ'ʷ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʜʦʚʢʽʣʣʷ [1]. ɼʫʞʝ ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʧʨʠʤʫʰʫʻ 

ʩʫʩʧʽʣʴʩʪʚʦ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʫʢʨʘʡ ʚʘʞʣʠʚʦʾ ʜʣʷ ʜʝʨʞʘʚʠ, ʻ ʨʽʟʢʦ ʟʙʽʣʴʰʝʥʘ 

ʟʥʘʯʫʱʽʩʪʴ ʙʝʟʧʝʢʠ ʧʝʨʝʚʝʟʝʥʴ. ʊʨʘʥʩʧʦʨʪ, ʱʦ ʻ, ʷʢ ʚʽʜʦʤʦ, ʜʞʝʨʝʣʦʤ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʦʧʠʥʠʚʩʷ ʫ 

ʬʦʢʫʩʽ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ, ʜʝʧʫʪʘʪʽʚ ʚʝʨʭʦʚʥʦʾ ʨʘʜʠ ʋʢʨʘʾʥʠ, ʚʣʘʩʥʠʢʽʚ 

ʚʝʣʠʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʘʥʽʡ, ʫʯʝʥʠʭ ʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ʈʠʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʋʢʨʘʾʥʠ ʥʝ 

ʛʘʨʘʥʪʫʻ ʻʜʥʦʩʪʽ ʽʥʪʝʨʝʩʽʚ ʩʧʦʞʠʚʘʯʽʚ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʟ ʽʥʪʝʨʝʩʘʤʠ ʦʢʨʝʤʠʭ ʚʠʨʦʙʥʠʢʽʚ. ɼʝʨʞʘʚʥʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʋʢʨʘʾʥʠ ʚʽʜʚʦʜʠʪʴʩʷ ʚʘʞʣʠʚʘ ʨʦʣʴ, ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʷʢʠʭ ʻ ʨʦʟʤʝʞʫʚʘʥʥʷ ʧʨʘʚʦʚʦʛʦ 

ʧʨʦʩʪʦʨʫ ʡ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʢʦʥʪʨʦʣʶʶʯʠʭ ʽ ʨʝʛʫʣʶʶʯʠʭ ʟʘʭʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʆʩʦʙʣʠʚʘ ʡ ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʨʦʣʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʚʽʜʚʦʜʠʪʴʩʷ ʄʽʥʽʩʪʝʨʩʪʚʫ ʚʥʫʪʨʽʰʥʽʭ 

ʩʧʨʘʚ ʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ. ɼʦʩʚʽʜ ʧʝʨʝʜʦʚʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʅʽʤʝʯʯʠʥʠ, ʌʨʘʥʮʽʾ, ɯʪʘʣʽʾ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʂʘʥʘʜʠ ʡ ʉʐɸ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʩʘʤʝ ʩʝʨʪʠʬʽʢʘʮʽʷ, ʷʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝʟʘʣʝʞʥʦʶ 

ʩʪʦʨʦʥʦʶ, ʻ ʪʽʻʶ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʢʦʥʪʨʦʣʴ ʟʘ ʜʽʷʣʴʥʽʩʪʶ ʦʧʝʨʘʪʦʨʽʚ ʨʠʥʢʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞʥʘʨʦʜʥʠʤ ʽ 

ʚʥʫʪʨʽʰʥʴʦʜʝʨʞʘʚʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. 

ʅʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʂʦʤʽʪʝʪʫ ʝʢʩʧʝʨʪʽʚ ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ɽʢʦʥʦʤʽʯʥʦʾ ʡ ʩʦʮʽʘʣʴʥʦʾ 

ʨʘʜʠ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙ'ʻʜʥʘʥʠʭ ʅʘʮʽʡ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ˇʨʫʥʪʫʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʟ 

ʧʠʪʘʥʴ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ. ʎʝʡ ʂʦʤʽʪʝʪ ʨʦʟʨʦʙʣʷʻ ʈʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʝʨʝʚʝʟʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʫ ʬʦʨʤʽ ʊʠʧʦʚʠʭ ʧʨʘʚʠʣ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ, ʷʢʽ ʱʝ ʥʘʟʠʚʘʶʪʴ 

çʧʦʤʘʨʘʥʯʝʚʦʶ ʢʥʠʛʦʶè, ʽ ʷʢʽ ʱʦʨʽʯʥʦ ʧʝʨʝʛʣʷʜʘʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʊʠʧʦʚʽ ʧʨʘʚʠʣʘ ʻ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʤ 

ʜʦʢʫʤʝʥʪʦʤ. ɸʣʝ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʥʘʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ ʚʣʘʜʠ ʨʽʟʥʠʭ ʜʝʨʞʘʚ 

ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʨʽʟʥʠʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. ʋ ʥʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʘʢʝ [2]: 

- ʧʝʨʝʣʽʢ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʧʝʨʝʚʦʟʷʪʴʩʷ, ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʡ ʢʣʘʩʠʬʽʢʘʮʽʷ;  

- ʧʨʦʮʝʜʫʨʠ ʚʽʜʧʨʘʚʢʠ ʚʘʥʪʘʞʽʚ; ʧʦʨʷʜʦʢ ʥʘʥʝʩʝʥʥʷ ʝʪʠʢʝʪʦʢ, ʤʘʨʢʫʚʘʥʥʷ ʡ ʧʽʜʛʦʪʦʚʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ;  

- ʩʪʘʥʜʘʨʪʠ ʧʦ ʫʧʘʢʦʚʮʽ, ʧʨʦʮʝʜʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʩʝʨʪʠʬʽʢʘʮʽʾ;  

- ʩʪʘʥʜʘʨʪʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʝʡʥʝʨʽʚ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʧʨʦʮʝʜʫʨʠ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʚʠʜʘʯʘ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

ʂʨʽʤ ʪʦʛʦ, ʫ ʮʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʨʦʟʧʦʜʽʣʫ ʚʘʥʪʘʞʽʚ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʜʫ ʨʠʟʠʢʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʾʭ ʧʝʨʝʚʝʟʝʥʥʷʤ. ʉʠʩʪʝʤʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʝʨʝʚʝʟʝʥʴ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʘʥʪʘʞʽʚ ʚʢʣʶʯʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʥʚʝʥʮʽʡ ʽ ʫʛʦʜ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ:  

- ʇʨʘʚʠʣʘ ʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ;  

- ʄʽʞʥʘʨʦʜʥʠʡ ʢʦʜʝʢʩ ʤʦʨʩʴʢʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ; 

- ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʦʭʦʨʦʥʫ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ ʥʘ ʤʦʨʽ;  

- ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʧʦ ʟʘʧʦʙʽʛʘʥʥʶ ʟʘʙʨʫʜʥʝʥʥʶ ʽʟ ʩʫʜʽʚ;  

- ʂʦʜʝʢʩ ʙʝʟʧʝʯʥʦʾ ʧʨʘʢʪʠʢʠ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝ ʟʝʨʥʦʚʠʭ ʥʘʚʘʣʶʚʘʣʴʥʠʭ ʚʘʥʪʘʞʽʚ; 

- ʊʝʭʥʽʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʧʦ ʧʦʚʽʪʨʶ; 

- IATA DGR (IATA ʇʨʘʚʠʣʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ); - ɭʚʨʦʧʝʡʩʴʢʘ ʫʛʦʜʘ ʧʨʦ 

ʤʽʞʥʘʨʦʜʥʝ ʜʦʨʦʞʥʻ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ (ɼʆʇʅɺ=ADR);  

- ʇʨʘʚʠʣʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʧʦ ʟʘʣʽʟʥʠʮʷʭ (ʄʇʅɺ=RID);  

- ɼʦʜʘʪʦʢ 2 ʇʨʘʚʠʣ ʧʝʨʝʚʝʟʝʥʴ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʜʦ ʋʛʦʜʠ ʧʨʦ ʤʽʞʥʘʨʦʜʥʝ ʚʘʥʪʘʞʥʝ ʩʧʦʣʫʯʝʥʥʷ 

(ʉʄɺʉ);  

- ʇʨʘʚʠʣʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʟʘʣʽʟʥʠʮʷʤʠ, ʟʘʪʚʝʨʜʞʝʥʽ ʥʘ 15-ʤʫ ʟʘʩʽʜʘʥʥʽ ʈʘʜʠ ʽʟ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʝʨʞʘʚ - ʫʯʘʩʥʠʮʴ ʉʧʽʚʜʨʫʞʥʦʩʪʽ 05 ʢʚʽʪʥʷ 1996 ʨʦʢʫ;  

- ɭʚʨʦʧʝʡʩʴʢʘ ʫʛʦʜʘ ʧʨʦ ʤʽʞʥʘʨʦʜʥʝ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʧʦ ʚʥʫʪʨʽʰʥʽʭ ʚʦʜʥʠʭ 

ʰʣʷʭʘʭ (ɺʆʇʅɺ=ADN). 
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ʅʠʥʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʜʽʻ ɿʘʢʦʥ çʇʨʦ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚè (N 1644-III ʚʽʜ 06 

ʢʚʽʪʥʷ 2000 ʨʦʢʫ) [3]. ʋ ɿʘʢʦʥʽ ʯʽʪʢʦ ʧʨʦʧʠʩʘʥʦ ʪʝʨʤʽʥʠ, ʷʢʽ ʚʞʠʚʘʶʪʴʩʷ ʚ ʪʘʢʦʤʫ ʟʥʘʯʝʥʥʽ:  

ï ʥʝʙʝʟʧʝʯʥʠʡ ʚʘʥʪʘʞ  ʨʝʯʦʚʠʥʠ, ʤʘʪʝʨʽʘʣʠ, ʚʠʨʦʙʠ, ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʯʦʾ ʪʘ ʽʥʰʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʚʥʘʩʣʽʜʦʢ ʧʨʠʪʘʤʘʥʥʠʭ ʾʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʫʪʴ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ 

ʧʦʩʣʫʞʠʪʠ ʧʨʠʯʠʥʦʶ ʚʠʙʫʭʫ, ʧʦʞʝʞʽ, ʫʰʢʦʜʞʝʥʥʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʠʩʪʨʦʾʚ, ʩʧʦʨʫʜ ʽ ʽʥʰʠʭ 

ʦʙ'ʻʢʪʽʚ, ʟʘʧʦʜʽʷʪʠ ʤʘʪʝʨʽʘʣʴʥʽ ʟʙʠʪʢʠ ʡ ʰʢʦʜʫ ʜʦʚʢʽʣʣʶ, ʘ ʪʘʢʦʞ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ, ʪʨʘʚʤʫʚʘʥʥʷ, 

ʦʪʨʫʻʥʥʷ ʣʶʜʝʡ, ʪʚʘʨʠʥ ʽ ʷʢʽ ʟʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʜʦʛʦʚʦʨʘʤʠ, ʟʛʦʜʫ ʱʦʜʦ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ 

ʥʘʜʘʣʘ ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ, ʘʙʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʨʠ ʾʭ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʘʙʦ ʣʶʜʝʡ ʚʽʜʥʝʩʝʥʦ ʜʦ ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʅʝʙʝʟʧʝʯʥʽ 

ʨʝʯʦʚʠʥʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʢʣʘʩʘʤʠ: ʢʣʘʩ 1  ʚʠʙʫʭʦʚʽ ʨʝʯʦʚʠʥʠ ʡ ʚʠʨʦʙʠ; ʢʣʘʩ 2  ʛʘʟʠ; ʢʣʘʩ 3 

 ʣʝʛʢʦʟʘʡʤʠʩʪʽ ʨʦʟʯʠʥʠ; ʢʣʘʩ 4.1  ʣʝʛʢʦʟʘʡʤʠʩʪʽ ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ; ʢʣʘʩ 4.2  ʨʝʯʦʚʠʥʠ, ʩʭʠʣʴʥʽ ʜʦ 

ʩʘʤʦʟʘʡʤʘʥʥʷ; ʢʣʘʩ 4.3  ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʣʝʛʢʦʟʘʡʤʠʩʪʽ ʛʘʟʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʚʦʜʦʶ; ʢʣʘʩ 5.1  

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʦʢʠʩʣʶʶʪʴ; ʢʣʘʩ 5.2  ʦʨʛʘʥʽʯʥʽ ʧʝʨʦʢʩʠʜʠ; ʢʣʘʩ 6.1  ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ; ʢʣʘʩ 6.2  

ʽʥʬʝʢʮʽʡʥʽ ʨʝʯʦʚʠʥʠ; ʢʣʘʩ 7  ʨʘʜʽʦʘʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ; ʢʣʘʩ 8  ʢʦʨʦʟʽʡʥʽ ʨʝʯʦʚʠʥʠ; ʢʣʘʩ 9  ʽʥʰʽ 

ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ ʡ ʚʠʨʦʙʠ;  

ï ʢʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʧʦ ʧʝʨʝʚʝʟʝʥʥʶ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ  ʦʨʛʘʥ, ʷʢʠʡ ʪʘʢʠʤ ʚʠʟʥʘʻʪʴʩʷ 

ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʛʦʚʦʨʽʚ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʧʝʨʝʚʝʟʝʥʴ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ; 

 ï ʩʫʙ'ʻʢʪ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ  ʧʽʜʧʨʠʻʤʩʪʚʦ, ʫʩʪʘʥʦʚʘ, ʦʨʛʘʥʽʟʘʮʽʷ ʘʙʦ ʬʽʟʠʯʥʘ ʦʩʦʙʘ, 

ʷʢʽ ʚʽʜʧʨʘʚʣʷʶʪʴ, ʧʝʨʝʚʦʟʷʪʴ ʘʙʦ ʦʪʨʠʤʫʶʪʴ ʥʝʙʝʟʧʝʯʥʽ ʚʘʥʪʘʞʽ (ʚʽʜʧʨʘʚʥʠʢʠ, ʧʝʨʝʚʽʟʥʠʢʠ ʪʘ 

ʦʜʝʨʞʫʚʘʯʽ);  

ï ʚʽʜʧʨʘʚʥʠʢ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʘʥʪʘʞʫ  ʫʢʘʟʘʥʘ ʚ ʧʝʨʝʚʽʟʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʶʨʠʜʠʯʥʘ (ʨʝʟʠʜʝʥʪ ʽ 

ʥʝʨʝʟʠʜʝʥʪ) ʘʙʦ ʬʽʟʠʯʥʘ ʦʩʦʙʘ (ʛʨʦʤʘʜʷʥʠʥ ʋʢʨʘʾʥʠ, ʽʥʦʟʝʤʝʮʴ, ʦʩʦʙʘ ʙʝʟ ʛʨʦʤʘʜʷʥʩʪʚʘ), ʷʢʘ ʛʦʪʫʻ ʡ 

ʧʦʜʘʻ ʮʝʡ ʚʘʥʪʘʞ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ; ï ʧʝʨʝʚʽʟʥʠʢ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʘʥʪʘʞʫ  ʶʨʠʜʠʯʥʘ (ʨʝʟʠʜʝʥʪ ʽ 

ʥʝʨʝʟʠʜʝʥʪ) ʘʙʦ ʬʽʟʠʯʥʘ ʦʩʦʙʘ (ʛʨʦʤʘʜʷʥʠʥ ʋʢʨʘʾʥʠ, ʽʥʦʟʝʤʝʮʴ, ʦʩʦʙʘ ʙʝʟ ʛʨʦʤʘʜʷʥʩʪʚʘ), ʷʢʘ ʟʜʽʡʩʥʶʻ 

ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʘʥʪʘʞʫ;  

ï ʦʜʝʨʞʫʚʘʯ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʘʥʪʘʞʫ  ʫʢʘʟʘʥʘ ʚ ʧʝʨʝʚʽʟʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʶʨʠʜʠʯʥʘ (ʨʝʟʠʜʝʥʪ ʽ 

ʥʝʨʝʟʠʜʝʥʪ) ʘʙʦ ʬʽʟʠʯʥʘ ʦʩʦʙʘ (ʛʨʦʤʘʜʷʥʠʥ ʋʢʨʘʾʥʠ, ʽʥʦʟʝʤʝʮʴ, ʦʩʦʙʘ ʙʝʟ ʛʨʦʤʘʜʷʥʩʪʚʘ), ʷʢʘ ʦʪʨʠʤʫʻ 

ʥʝʙʝʟʧʝʯʥʠʡ ʚʘʥʪʘʞ ʚʽʜ ʧʝʨʝʚʽʟʥʠʢʘ; ï ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ  ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʘ ʟ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʚʽʜ ʤʽʩʮʴ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ ʟʙʝʨʝʞʝʥʥʷ ʜʦ ʤʽʩʮʷ ʧʨʠʟʥʘʯʝʥʥʷ ʟ 

ʧʽʜʛʦʪʦʚʢʦʶ ʚʘʥʪʘʞʫ, ʪʘʨʠ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʝʢʽʧʘʞʘ, ʧʨʠʡʦʤʦʤ ʚʘʥʪʘʞʫ, ʟʜʽʡʩʥʝʥʥʷʤ ʚʘʥʪʘʞʥʠʭ 

ʦʧʝʨʘʮʽʡ ʽ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʚʘʥʪʘʞʽʚ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʧʝʨʝʤʽʱʝʥʥʷ;  

ï ʤʽʩʮʷ ʟʙʝʨʝʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ  ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʽ ʤʽʩʮʷ, ʤʘʡʜʘʥʯʠʢʠ, ʩʢʣʘʜʩʴʢʽ 

ʧʨʠʤʽʱʝʥʥʷ ʡ ʩʧʦʨʫʜʠ, ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʠʡʥʷʪʽ ʜʦ/ʧʽʩʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʽ ʚʘʥʪʘʞʽ;  

ï ʤʘʨʰʨʫʪʠ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ  ʟʘʣʽʟʥʠʯʥʽ ʢʦʣʽʾ, ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ, ʚʥʫʪʨʽʰʥʽ 

ʚʦʜʥʽ ʰʣʷʭʠ, ʤʦʨʩʴʢʠʡ ʽ ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʩʪʽʨ, ʜʝ ʜʦʟʚʦʣʝʥʠʡ ʨʫʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʧʝʨʝʚʦʟʷʪʴ 

ʥʝʙʝʟʧʝʯʥʽ ʚʘʥʪʘʞʽ; 

 ï ʤʽʞʥʘʨʦʜʥʝ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ  ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʟ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʥʘ ʪʝʨʠʪʦʨʽʶ ʽʥʦʟʝʤʥʦʾ ʜʝʨʞʘʚʠ; ʟ ʪʝʨʠʪʦʨʽʾ ʽʥʦʟʝʤʥʦʾ ʜʝʨʞʘʚʠ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ; ʪʨʘʥʟʠʪʦʤ 

ʯʝʨʝʟ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ. 

ʆʜʥʠʤʠ ʽʟ ʨʽʟʥʦʚʠʜʽʚ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʻ ʪʚʝʨʜʽ ʧʨʦʤʠʩʣʦʚʽ [4, 5] ʪʘ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ [6-9]. 

ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʱʦ ʧʝʨʝʚʦʟʷʪʴ ʥʝʙʝʟʧʝʯʥʽ ʚʘʥʪʘʞʽ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʜʝʨʞʘʚʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ, ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʝʢʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʚʠʧʘʜʢʘʭ ʤʘʪʠ 

ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ ʽ ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʜʦʧʫʱʝʥʥʷ ʜʦ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ. ʋ ʨʘʟʽ 

ʜʦʨʦʞʥʴʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘʢʠʭ ʚʘʥʪʘʞʽʚ ʚʽʜʧʦʚʽʜʥʽ ʩʚʽʜʦʮʪʚʘ ʚʠʜʘʶʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʨʛʘʥʠ ʄɺʉ. 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʣʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʧʝʨʝʚʦʟʷʪʴ ʥʝʙʝʟʧʝʯʥʽ ʚʘʥʪʘʞʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ ʜʚʽʯʽ ʥʘ ʨʽʢ. ɼʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʻ ʨʽʟʥʦʚʠʜʦʤ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ ï ʩʤʽʪʪʻʚʦʟʠ [10-13], ʷʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʡ [14-16], ʘ 

ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʠʚʦʜʫ [17-22], ʷʢʠʡ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʦʢʨʝʤʘ ʫ ʢʦʤʫʥʘʣʴʥʠʭ ʤʘʰʠʥʘʭ [23-27]. 

ʇʝʨʝʚʝʟʝʥʥʷ ʚʽʜʭʦʜʽʚ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʪʘʢʦʞ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʟʦʢʨʝʤʘ: 

ɼʉʊʋ 4462.3.01:2006 çʆʭʦʨʦʥʘ ʧʨʠʨʦʜʠ. ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠè. ʇʨʦʪʝ ʧʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ 

(ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ) ʻ ʜʦʙʨʦʚʽʣʴʥʠʤ. 

ɺʠʩʥʦʚʢʠ. ʇʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʩʧʝʮʽʘʣʴʥʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʫ, 

ʧʦʪʨʝʙʫʻ ʧʦʩʠʣʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʢʦʥʪʨʦʣʶʶʯʠʭ ʦʨʛʘʥʽʚ. 
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ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʈɯʐɽʅʅʗ ɿɸɺɼɸʅʔ ʊʈɸʅʉʇʆʈʊʅʆɰ ʃʆɻɯʉʊʀʂʀ ʋ 

ʍɸʈʏʆɺʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 
 

ʊʨʘʥʩʧʦʨʪ ʻ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʰʣʷʭʫ 

ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʜʞʝʨʝʣʘ ʩʠʨʦʚʠʥʠ ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɺʠʪʨʘʪʠ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʦʧʝʨʘʮʽʡ ʩʪʘʥʦʚʣʷʪʴ ʜʦ 50% ʚʽʜ 

ʩʫʤʠ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʟʘ ʣʦʛʽʩʪʠʢʫ. 

ʋ ʛʘʣʫʟʷʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ, ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ, ʷʢʽ ʧʝʨʝʚʦʟʷʪʴʩʷ ʫ 

ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʴ (ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ, ʚʠʨʦʙʥʠʢʘʤʠ, ʩʧʦʞʠʚʘʯʘʤʠ, 

ʨʦʟʧʦʜʽʣʴʯʠʤʠ ʮʝʥʪʨʘʤʠ ʪʘ ʽʥ). ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʚʠʜ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʤʘʻ ʫʥʽʢʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʠʧ ʪʘʨʠ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʜʦʩʪʘʚʢʠ, ʷʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʘ, 

ʚʧʣʠʚʘʻ ʥʘ ʪʝʨʤʽʥʦʚʽʩʪʴ ʧʦʩʪʘʚʢʠ, ʨʦʟʤʽʨʦʤ ʧʘʨʪʽʾ ʧʦʩʪʘʚʢʠ ʽ ʪ.ʜ.), ʷʢʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʚʠʙʽʨ 

ʩʭʝʤʠ ʜʦʩʪʘʚʢʠ, ʪʠʧʫ ʪʘ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʪʘ ʨʽʰʝʥʥʷ ʜʝʷʢʠʭ ʽʥʰʠʭ ʟʘʚʜʘʥʴ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 - ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ 

ɿʘʚʜʘʥʥʷ ɺʠʭʽʜʥʽ ʜʘʥʽ ʄʝʪʦʜʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ 

ɺʠʙʽʨ ʪʠʧʫ ʪʘ ʚʠʜʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʠ 

 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʘʥʪʘʞʽʚ 

ʉʧʦʩʽʙ ʚʠʢʦʥʘʥʥʷ ʚʘʥʪʘʞʥʦ- ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ 

ʈʦʟʤʽʨ ʧʘʨʪʽʾ ʧʦʩʪʘʯʘʥʥʷ 

ʊʝʨʤʽʥʦʚʽʩʪʴ ʧʦʩʪʘʚʢʠ 

ʆʜʥʦ- ʪʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ 

ʦʧʪʠʤʽʟʘʮʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʦʰʫʢʫ ʚʘʨʽʘʥʪʽʚ ʪʘ ʩʮʝʥʘʨʽʾʚ 

ʧʦʚʝʜʽʥʢʠ ʚ ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʚʦʢ 

ʉʧʽʣʴʥʝ 

ʧʣʘʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʽ 

ʩʢʣʘʜʩʴʢʠʤʠ ʪʘ 

ʚʠʨʦʙʥʠʯʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ 

ɸʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ 

ʇʣʘʥ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ 

ʄʽʩʪʢʽʩʪʴ ʩʢʣʘʜʽʚ 

ʐʚʠʜʢʽʩʪʴ ʧʨʠʡʦʤʫ ʪʘ ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʽʚ 

ʇʨʦʚʽʟʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ɼʠʩʣʦʢʘʮʽʷ ʫʯʘʩʥʠʢʽʚ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ 

ɿʤʽʰʘʥʝ ʮʽʣʝʯʠʩʣʝʥʥʝ ʣʽʥʽʡʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ɼʠʥʘʤʽʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʄʝʪʦʜʠ ʪʝʦʨʽʾ 

ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʉʪʦʭʘʩʪʠʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ 

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ɸʛʨʝʛʫʚʘʥʥʷ ʪʘ ʜʝʢʦʤʧʦʟʠʮʽʷ 

ʉʧʽʣʴʥʝ 

ʧʣʘʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ 

ʨʽʟʥʠʭ ʚʠʜʘʭ 

ʪʨʘʥʩʧʦʨʪʫ 

ɼʠʩʣʦʢʘʮʽʷ ʫʯʘʩʥʠʢʽʚ ʣʘʥʮʶʛʘ ʧʦʩʪʘʚʦʢ  

ʊʝʭʥʦʣʦʛʽʾ ʧʨʠʡʦʤʫ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʘʭ  

ʅʦʨʤʠ ʯʘʩʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ  

ɻʨʘʬʽʢʠ ʪʘ ʨʦʟʢʣʘʜʠ ʨʦʙʦʪʠ ʣʽʥʽʡ ʪʘ ʦʧʝʨʘʪʦʨʽʚ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ 

ɿʤʽʰʘʥʝ ʮʽʣʝʯʠʩʣʝʥʥʝ ʣʽʥʽʡʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ  

ɼʠʥʘʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʉʪʦʭʘʩʪʠʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ 

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʻʜʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦ-

ʩʢʣʘʜʩʴʢʦʛʦ ʧʨʦʮʝʩʫ 

ʇʣʘʥ ʟʦʥ ʧʨʠʡʦʤʫ ʪʘ ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʟʽ 

ʩʢʣʘʜʫ 

ʉʢʣʘʜʩʴʢʽ ʧʦʪʫʞʥʦʩʪʽ  

ʉʭʝʤʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ʪʘ ʨʦʟʢʦʥʩʦʣʽʜʘʮʽʾ  

ʚʘʥʪʘʞʦʧʦʪʦʢʽʚ 

ʅʦʨʤʠ ʯʘʩʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ 

ʇʨʦʚʽʟʥʘ ʟʜʘʪʥʽʩʪʴ ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ɿʤʽʰʘʥʝ ʮʽʣʝʯʠʩʣʝʥʥʝ ʣʽʥʽʡʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ  

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ  

ʄʝʪʦʜʠ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɺʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʤʘʨʰʨʫʪʽʚ 

ʧʦʩʪʘʯʘʥʥʷ 

ɼʠʩʣʦʢʘʮʽʷ ʫʯʘʩʥʠʢʽʚ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ   

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ 

(ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ  ʽ 

ʪ.ʜ.)  

ʋʤʦʚʠ ʪʘ ʚʠʤʦʛʠ ʧʦʩʪʘʯʘʥʴ ʧʨʦʜʫʢʮʽʾ 

(ʪʝʨʤʽʥʦʚʽʩʪʴ, ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʽ ʪ.ʜ.)  

ʉʧʝʮʽʘʣʽʟʘʮʽʷ ʪʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ  

ɿʤʽʰʘʥʝ ʮʽʣʝʯʠʩʣʝʥʥʝ ʣʽʥʽʡʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʊʝʦʨʽʷ ʛʨʘʬʽʚ 

ɼʠʥʘʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʉʪʦʭʘʩʪʠʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ  

ʄʝʪʦʜ çʛʽʣʦʢ ʪʘ ʢʦʨʜʦʥʽʚè 

ɽʚʨʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

ʄʝʪʘʝʚʨʠʩʪʠʯʥʽ ʤʝʪʦʜʠ  
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ.1, ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʥʝʦʙʭʽʜʥʽ ʘʥʘʣʽʟ ʪʘ ʦʙʨʦʙʢʘ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʯʘʥʥʷ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʤʦʞʣʠʚʝ ʨʽʟʥʠʤʠ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʚʽʜʨʘʟʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʦʤʫ ʥʘʷʚʥʽʩʪʴ ʥʘʜʽʡʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʦʜʝʨʞʘʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ ʪʘ 

ʧʨʠʡʥʷʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʘʚʢʦʶ ʚʘʥʪʘʞʽʚ. 

ʊʘʢʦʞ ʜʦ ʟʘʚʜʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʩʧʦʣʫʯʝʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʫʟʛʦʜʞʝʥʥʷ ʾʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʠʭ ʩʠʩʪʝʤ ʧʣʘʥʫʚʘʥʥʷ. [1] 

ʅʘ ʰʣʷʭʫ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʚʠʥʠʢʘʻ ʥʠʟʢʘ ʧʨʦʙʣʝʤ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ 

ʷʢʽʩʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʫʯʘʩʥʠʢʽʚ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ. ʉʝʨʝʜ ʧʨʦʙʣʝʤ, ʥʘʩʘʤʧʝʨʝʜ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ 

ʥʝʜʦʩʪʘʪʥʴʦ ʷʢʽʩʥʝ ʪʨʘʥʩʧʦʨʪʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɼʝʷʢʽ ʢʦʤʧʘʥʽʾ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʜʘʶʪʴʩʷ ʜʦ 

ʧʦʩʣʫʛ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʚʽʟʥʠʢʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʟʚʠʯʘʡʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʢʝʨʽʚʥʠʮʪʚʦ ʷʢʠʭ ʥʝ ʥʘʜʪʦ ʟʘʤʠʩʣʶʻʪʴʩʷ ʧʨʦ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʜʦʩʪʘʚʢʠ. 

ʇʨʠʨʦʜʥʦ, ʱʦ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʾʭʥʽʭ ʧʦʩʣʫʛ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʊʦʤʫ ʥʝʦʙʭʽʜʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡ ʤʽʞ ʚʣʘʩʥʠʤ ʨʫʭʦʤʠʤ ʩʢʣʘʜʦʤ, ʱʦ ʟʘʣʫʯʘʻʪʴʩʷ. ʗʢʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʚʣʘʩʥʠʡ ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʥʘʩʪʫʧʥʫ ʧʨʦʙʣʝʤʫ ï 

ʟʥʦʰʝʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʜʦʩʪʘʚʢʠ, ʧʦʪʨʝʙʫʻ ʥʘʷʚʥʽʩʪʴ ʨʝʤʦʥʪʥʦʾ ʙʘʟʠ, ʚʽʜʚʦʣʽʢʘʥʥʷ ʰʪʘʪʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʽʜʪʨʠʤʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ.  

ʇʨʦʙʣʝʤʘ ʟʥʦʰʝʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʙʣʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʚʘʥʪʘʞʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ. ʂʨʽʤ ʨʦʟʛʣʷʥʫʪʠʭ ʨʘʥʽʰʝ ʧʨʦʙʣʝʤ, ʤʦʞʥʘ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʠ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʥʝʧʨʘʚʠʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʘʨʰʨʫʪʽʚ ʧʝʨʝʚʝʟʝʥʴ, 

ʥʝʩʚʦʻʯʘʩʥʦʾ ʯʠ ʥʝʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʮʝʩʦʤ ʜʦʩʪʘʚʢʠ 

ʚʘʥʪʘʞʽʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɿʨʝʰʪʦʶ, ʥʝʷʢʽʩʥʝ ʨʽʰʝʥʥʷ ʜʘʥʠʭ ʧʨʦʙʣʝʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʠʚʫ ʪʝʨʤʽʥʽʚ ʜʦʩʪʘʚʢʠ, ʨʝʟʝʨʚʫʚʘʥʥʷ 

ʟʘʡʚʠʭ ʩʢʣʘʜʩʴʢʠʭ ʧʣʦʱ ʫ ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʯʘʥʴ, ʟʙʽʣʴʰʝʥʥʶ ʦʩʥʦʚʥʦʛʦ ʪʘ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʽʪʘʣʫ, 

ʣʦʛʽʩʪʠʯʥʠʭ ʚʠʪʨʘʪ, ʧʦʛʽʨʰʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʨʦʟʛʣʷʜʘʪʠ ʦʙ'ʻʢʪʠ, ʱʦ 

ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʪʘ ʚʟʘʻʤʦʜʽʾ ʫ ʩʢʣʘʜʽ ʜʝʷʢʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ. ʆʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʴ ʥʘʙʦʨʦʤ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʘʶʪʴ ʢʦʤʧʣʝʢʩʥʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʧʣʠʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ ʥʘ ʢʽʥʮʝʚʽ ʩʪʨʘʪʝʛʽʯʥʽ ʬʽʥʘʥʩʦʚʽ 

ʧʦʢʘʟʥʠʢʠ. ʇʦʨʽʚʥʷʥʥʷ ʜʦʩʷʛʥʫʪʠʭ ʫ ʣʘʥʮʶʟʽ ʧʦʩʪʘʯʘʥʴ ʧʦʢʘʟʥʠʢʽʚ ʟ ʝʪʘʣʦʥʥʠʤʠ ʫ ʮʽʡ ʛʘʣʫʟʽ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʰʣʷʭʠ ʧʦʣʽʧʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ ʟʘʛʘʣʦʤ ʪʘ ʦʢʨʝʤʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ ʟʦʢʨʝʤʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʪʨʠʢ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚ 

ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʯʘʥʴ ʪʘ ʚʧʣʠʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʟʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʧʽʜʭʦʜʠ, ʨʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʙʦʨʽ ʪʠʧʫ ʪʘ 

ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʩʧʝʮʠʬʽʢʫ ʧʨʦʜʫʢʮʽʾ ʚ ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʯʘʥʴ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʦʤ ʪʘ ʪʝʨʤʽʥʦʚʽʩʪʶ ʧʘʨʪʽʾ ʧʦʩʪʘʯʘʥʴ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʘʤʦʾ ʧʨʦʜʫʢʮʽʾ ʮʽ ʬʘʢʪʦʨʠ ʥʘʜʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʚʠʙʽʨ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ ʙʫʜʝ ʦʩʥʦʚʥʦʶ 

ʣʦʛʽʩʪʠʯʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʦʜʠʥʠʮʝʶ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʻ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʚʝʟʝʥʥʷ ʪʘ ʚʠʚʝʟʝʥʥʷ 

ʚʘʥʪʘʞʽʚ ʫ ʤʝʞʘʭ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ, ʨʽʚʝʥʴ ʟʘʧʘʩʽʚ ʫ ʣʘʥʢʘʭ ʜʘʥʠʭ ʣʘʥʮʶʛʽʚ, ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ʪʘ, 

ʟʨʝʰʪʦʶ, ʥʘ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʞʝ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʥʝʦʙʭʽʜʥʠʡ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʥʪʽʚ ʚʠʙʦʨʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʴ. ʅʝʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʙʫʜʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʜʦʩʪʘʚʢʠ ʚʘʥʪʘʞʽʚ, ʟʘʡʚʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ 

ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʮʽʾ ʫ ʚʫʟʣʘʭ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʴ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʪʨʘʪʠ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʥʘ ʨʠʥʢʘʭ ʟʙʫʪʫ. 

ʈʦʟʛʣʷʥʫʪʘ ʟʘʜʘʯʘ ʚʠʙʦʨʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʤʘʻ ʙʫʪʠ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʰʠʤ ʟʘʚʜʘʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ - ʟʘʚʜʘʥʥʷʤ ʩʧʽʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʩʢʣʘʜʩʴʢʠʤʠ ʪʘ 

ʚʠʨʦʙʥʠʯʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. 

ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʤʦʣʦʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʦʤʫ ʱʦ ʚʝʩʴ ʮʠʢʣ ʚʽʜ ʧʦʩʪʘʯʘʥʥʷ ʩʠʨʦʚʠʥʠ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʧʦʪʽʤ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ 

ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʂʨʽʤ ʮʴʦʛʦ, ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʭʝʤʠ ʜʦʩʪʘʚʢʠ ʩʠʨʦʚʠʥʠ. ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚʨʘʭʦʚʫʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʢʘ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʾʭ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʧʝʨʝʚʝʟʝʥʥʷ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʩʪʘʯʘʥʴ ʩʠʨʦʚʠʥʠ ʪʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʯʘʩʽ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ [2]. 

ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʽ 

ʥʘʣʘʰʪʦʚʫʻ ʚʝʩʴ ʣʘʥʮʶʛ ʧʦʩʪʘʯʘʥʴ ʥʘ ʧʝʚʥʠʡ ʨʠʪʤ. ʅʝʚʝʣʠʢʠʡ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 
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ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʨʦʪʢʠʤ ʧʝʨʽʦʜʦʤ ʟʙʝʨʝʞʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ ʤʽʩʷʮʷ. 

ʇʨʦʜʫʢʮʽʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ, ʤʦʣʦʯʥʦʾ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʧʽʜʛʘʣʫʟʝʡ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʚʝʣʠʢʠʤ ʪʝʨʤʽʥʦʤ ʧʨʠʜʘʪʥʦʩʪʽ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʧʦʪʨʽʙʝʥ ʩʚʦʻʯʘʩʥʠʡ ʟʙʫʪ ʪʦʚʘʨʽʚ 

ʩʧʦʞʠʚʘʯʘʤ. ʊʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʨʝʰʪʠ ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʤʽʩʷʮʷ. 

ɼʣʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʪʦʚʘʨʽʚ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽ ʪʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʬʝʨʽ 

ʟʙʫʪʫ ʟ ʤʝʪʦʶ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʟʘʤʦʚʥʠʢʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʥʘ ʪʦʚʘʨʦʨʫʭ. 

ʇʦʨʷʜ ʽʟ ʪʝʨʤʽʥʦʤ ʧʨʠʜʘʪʥʦʩʪʽ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʩʭʝʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʴʢʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʦʧʝʨʘʮʽʡ, ʻ ʪʠʧ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ 

ʪʘʨʠ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʨʦʟʤʽʨ ʚʽʜʧʨʘʚʣʝʥʥʷ ʪʘ ʧʠʪʦʤʘ ʮʽʥʘ ʪʦʚʘʨʫ. 

ʋ ʨʘʟʽ ʨʦʟʰʠʨʝʥʥʷ ʟʦʥ ʟʙʫʪʫ [3] ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʜʚʦʭ ʟʘʚʜʘʥʴ ï ʩʧʽʣʴʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʟʥʠʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʻʜʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʴʢʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʰʫʢʘʻʪʴʩʷ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʴʯʠʭ ʪʘ ʢʦʦʨʜʠʥʫʶʯʠʭ ʮʝʥʪʨʽʚ ʫ ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʯʘʥʴ, 

ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʽ ʚʘʥʪʘʞʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ çʢʨʦʩʩʜʦʢʽʥʛè ʘʙʦ ʙʘʛʘʪʦʝʰʝʣʦʥʥʦʾ ʩʠʩʪʝʤʠ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʽʾ 

[4]. 

ʅʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦʶ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʶ ʻ ʦʩʪʘʥʥʻ ʟʘʚʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ - ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʤʘʨʰʨʫʪʽʚ ʧʦʩʪʘʚʢʠ. ʋ ʛʘʣʫʟʷʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʦʞʣʠʚʝ ʚʠʨʽʰʝʥʥʷ 9 ʢʣʘʩʽʚ ʪʘʢʠʭ 

ʟʘʚʜʘʥʴ [5]. ʎʽ ʟʘʚʜʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʝʨʽʦʜʽʚ ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʴ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʨʘʭʦʚʫʶʪʴ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʚʠʧʘʜʢʦʚʽ ʬʘʢʪʦʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʟʘʪʦʨʠ ʥʘ ʜʦʨʦʛʘʭ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, 

ʦʙʤʝʞʝʥʥʷ ʚ ʧʨʦʾʟʜʽ ʥʠʤʠ, ʪʝʨʤʽʥʦʚʽʩʪʴ ʽ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʦʩʪʘʯʘʥʴ, ʟʤʽʥʘ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʽ ʪ.ʜ.) ʪʘ ʚʧʣʠʚ ʨʽʰʝʥʴ ʧʦʧʝʨʝʜʥʽʭ 4 ʟʘʚʜʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ.  

ɿ ʦʛʣʷʜʫ ʚʝʣʠʢʦʾ ʤʝʨʝʞʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʴ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʤʘʨʰʨʫʪʽʚ ʧʝʨʝʚʝʟʝʥʴ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʝʚʨʠʩʪʠʯʥʽ ʪʘ ʤʝʪʘʝʚʨʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ, ʤʦʞʥʘ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠʩʷ ʢʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʴʦʛʦ ʣʘʥʮʶʛʘ ʚ ʮʽʣʦʤʫ. 

ʚʨʘʭʦʚʫʶʯʠ ʽʥʪʝʨʝʩʠ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ ʪʘ ʚʠʥʠʢʘʶʯʽ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʫʟʛʦʜʞʝʥʥʷ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʾ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʫ ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʯʘʥʴ. 
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ʄʠʢʠʪʝʥʢʦ ʖ.ʆ., ʚʠʢʣʘʜʘʯ ɯ ʢʘʪʝʛʦʨʽʾ 
ʃʦʟʽʚʩʴʢʘ ʬʽʣʽʷ ʍʘʨʢʽʚʩʴʢʦʛʦ ʘʪʦʤʦʙʽʣʴʥʦ- 

ʜʦʨʦʞʥʴʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ 

 

ɯʅʅʆɺɸʎɯʁʅɸ ɼɯʗʃʔʅɯʉʊʔ ʋ ʉɽʂʊʆʈɯ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 

ɼʃʗ ʉʇɽʎɯɸʃʔʅʀʍ ɸɺʊʆʄʆɹɯʃɯɺ 
 

ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʻ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ. ʊʨʘʥʩʧʦʨʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʨʽʟʥʠʤʠ ʩʬʝʨʘʤʠ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʛʘʣʫʟʷʤʠ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʮʝ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʬʘʙʨʠʢ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʣʦʛʽʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʜʽʣʷʥʦʢ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʽʩʥʫʻ ʥʠʟʢʘ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ ʱʦʜʦ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʉʪʚʦʨʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ, 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʚʽʜʢʨʠʚʘʻ ʧʨʘʢʪʠʯʥʦ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʻ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʩʢʣʘʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʫ ʚʠʛʣʷʜʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ, ʬʽʥʘʥʩʦʚʦʛʦ, ʢʦʤʝʨʮʽʡʥʦʛʦ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ 

ʯʠ ʽʥʰʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʯʠ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪ ʚʚʘʞʘʶʪʴʩʷ 

ʽʥʥʦʚʘʮʽʷʤʠ ʚ ʩʬʝʨʽ ʘʚʪʦʩʝʨʚʽʩʫ. ɺʦʜʥʦʯʘʩ ʽʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʩʣʫʛ [3]. ʂʣʶʯʦʚʽ ʥʘʧʨʷʤʢʠ ʽʥʥʦʚʘʮʽʡ 

ʚ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘʚʢʦʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʟʘ ʷʢʠʤʠ ʦʮʽʥʶʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʻ: ʜʠʥʘʤʽʢʘ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʾ ʪʝʭʥʦʣʦʛʽʾ [4], ʟʘʛʘʣʴʥʠʡ ʪʘ ʦʩʥʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʦʙʣʽʢ ʝʥʝʨʛʦ- ʪʘ ʨʝʩʫʨʩʦʻʤʥʦʩʪʽ, 

ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʽ ʜʦʩʪʘʚʢʘ ʚʘʥʪʘʞʽʚ ʟ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʽ ʚʯʘʩʥʦ.  

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʽʥʥʦʚʘʮʽʡʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʚʠʤʘʛʘʻ ʤʘʩʰʪʘʙʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛʘʭ ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʷʢ ʢʦʥʪʨʦʣʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ, ʦʧʝʨʘʪʠʚʥʠʡ ʦʙʣʽʢ ʧʘʣʠʚʘ, ʤʦʙʽʣʴʥʘ ʚʽʜʝʦʨʝʻʩʪʨʘʮʽʷ. 

ʆʩʥʦʚʥʽ ʽʥʽʮʽʘʪʠʚʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʚʢʣʶʯʘʶʪʴ: 

1. ʄʝʪʦʶ ʜʠʟʘʡʥʫ ʘʚʪʦʤʦʙʽʣʷ ʻ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʭʣʦʧʥʠʭ ʛʘʟʘʭ ʽ 

ʟʤʝʥʰʝʥʥʷ ʰʫʤʫ, ʩʪʚʦʨʶʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ. 

2. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʨʝʤʦʥʪʫ, ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʭʣʦʧʥʠʭ ʛʘʟʘʭ, ʰʫʤʫ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʚʧʣʠʚʫ ʤʘʪʝʨʽʘʣʽʚ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʽ ʧʨʘʚʠʣ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʢʫ, ʤʽʥʽʤʽʟʫʶʪʴ ʟʫʧʠʥʢʠ ʥʘ ʩʚʽʪʣʦʬʦʨʘʭ, ʦʙʤʝʞʫʶʪʴ ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ ʽ 

ʦʧʪʠʤʽʟʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʠʛʫʥʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ.  

ɿʘʨʘʟ ʻ ʙʘʛʘʪʦ ʮʽʢʘʚʠʭ ʥʦʚʠʭ ʽʜʝʡ ʽ ʜʦʩʷʛʥʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʝʩ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʪʘ ʪʝʭʥʦʣʦʛʽʷʭ, ʨʦʟʨʦʙʣʝʥʠʭ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʄʽʥʽʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʘʢʪʠʚʥʦ 

ʧʽʜʪʨʠʤʫʻ ʽʥʽʮʽʘʪʠʚʠ ʱʦʜʦ ʩʧʨʠʷʥʥʷ ʧʦʜʘʣʴʰʽʡ ʩʧʽʚʧʨʘʮʽ ʫ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤ. ʅʦʚʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʧʨʠʷʪʠʤʫʪʴ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʪʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʘʭ ʪʘ ʩʪʠʤʫʣʶʚʘʪʠʤʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʥʦʚʠʭ 

ʽʥʽʮʽʘʪʠʚʘʭ ʪʘ ʧʨʦʝʢʪʘʭ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʥʘʡʚʠʱʫ ʥʘʮʽʦʥʘʣʴʥʫ ʪʘ ʤʽʞʥʘʨʦʜʥʫ ʧʽʜʪʨʠʤʢʫ. 

ʉʧʝʮʽʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ð ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʨʦʙʦʯʠʭ ʬʫʥʢʮʽʡ (ʜʣʷ ʘʚʘʨʽʡʥʦ-ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʘʚʪʦʢʨʘʥʠ, ʧʦʞʝʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʘʚʪʦʙʝʪʦʥʦʟʤʽʰʫʚʘʯʽ, 

ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʯʠ ʙʫʨʦʚʽ ʫʩʪʘʥʦʚʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʤʽʪʪʷ ʪʘ ʽʥʰʠʭ 

ʚʽʜʭʦʜʽʚ, ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʧʨʠʙʠʨʘʥʥʷ). ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʘʚʪʦʤʘʡʩʪʝʨʥʽ, ʨʘʜʽʦʣʦʛʽʯʥʽ ʤʘʡʩʪʝʨʥʽ, 

ʧʝʨʝʩʫʚʥʽ ʪʝʣʝʚʽʟʽʡʥʽ ʪʘ ʘʫʜʽʦʩʪʘʥʮʽʾ ʪʦʱʦ) [8]. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠʟʥʘʯʝʥʽ 

ʘʚʪʦʤʦʙʽʣʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢʽ ʷʢ ʩʧʝʮʘʚʪʦʤʦʙʽʣʽ ʘʙʦ ʢʦʤʫʥʘʣʴʥʽ ʤʘʰʠʥʠ. ɼʦ ʩʧʠʩʢʫ ʚʭʦʜʷʪʴ 

[9]: 

-ʢʦʤʫʥʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ ʟ ʨʝʤʦʥʪʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

- ʧʦʞʝʞʥʽ ʘʚʪʦʤʦʙʽʣʽ;  

-ʤʦʙʽʣʴʥʽ ʤʘʛʘʟʠʥʠ;  

-ʤʦʙʽʣʴʥʽ ʦʬʽʩʠ;  

-ʘʚʪʦʤʦʙʽʣʽ ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ ʽ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ;  
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-ʤʦʙʽʣʴʥʽ ʨʝʤʦʥʪʥʽ ʤʘʡʩʪʝʨʥʽ; 

 -ʘʚʪʦʤʦʙʽʣʽ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʤʦʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

 -ʘʚʪʦʤʦʙʽʣʽ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʩʧʦʨʷʜʞʝʥʥʷ ʜʣʷ ʩʝʨʬʽʥʛʫ ʪʘ ʚʽʥʜʩʝʨʬʽʥʛʫ; 

 -ʤʦʙʽʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʪʦʱʦ.  

ɺ ʋʢʨʘʾʥʽ ʻ ʢʽʣʴʢʘ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʤʦʜʠʬʽʢʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʘʚʪʦʤʦʙʽʣʽ ʦʩʥʘʱʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʜʦʜʘʪʢʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʟ ʥʠʭ ʻ ʚʘʥʪʘʞʥʽ 

ʩʪʝʣʘʞʽ, ʦʙʽʛʨʽʚʘʯʽ, ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʪʝʣʝʩʢʦʧʽʯʥʽ ʜʨʘʙʠʥʠ ʪʦʱʦ. 

ʉʧʝʮʘʚʪʦʤʦʙʽʣʽ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ, ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʣʘʜʥʘʥʽ ʨʽʟʥʠʤʠ 

ʽʥʚʝʥʪʘʨʷʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʤʠ ʷʢ ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʰʘʬʠ, ʩʪʦʣʠ 

ʨʝʤʦʥʪʥʦʾ ʤʘʡʩʪʝʨʥʽ-ʨʝʤʦʥʪʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʰʘʬʠ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʫ ʪʦʱʦ. 

ɺʽʟʴʤʝʤʦ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʷʛʥʝʥʥʷ çReformè ð ʦʜʥʦʛʦ ʟ ʧʨʦʚʽʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʧʝʮʪʝʭʥʽʢʠ. ʂʦʤʧʘʥʽʷ ʚʠʧʫʩʪʠʣʘ ʙʽʣʴʰʝ 2000 ʩʧʝʮʘʚʪʦʤʦʙʽʣʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ. ʎʽ ʘʚʪʦʤʦʙʽʣʽ 

ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʚʠʨʦʙʥʠʮʪʚʘ çReformè ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʰʫʢʦʚʦ-

ʨʷʪʫʚʘʣʴʥʠʭ ʪʘ ʘʚʘʨʽʡʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʷʭ, 

ʚʢʣʶʯʘʶʯʠ ʦʙôʻʢʪʠ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʛʫʩʪʦʥʘʩʝʣʝʥʽ ʨʘʡʦʥʠ ʪʘ ʧʨʦʤʠʩʣʦʚʽ ʦʙôʻʢʪʠ. 

ʅʘ ʩʘʡʪʽ ʢʦʤʧʘʥʽʾ [10] ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ: 

ʉʧʝʮʽʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ: ʤʦʙʽʣʴʥʽ ʤʘʡʩʪʝʨʥʽ, ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʽ, ʘʚʘʨʽʡʥʦ-ʨʝʤʦʥʪʥʽ, ʢʽʥʦʣʦʛʽʯʥʽ, 

ʧʽʨʦʪʝʭʥʽʯʥʽ, ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʧʝʨʝʚʝʟʝʥʥʷ ʟʘʪʨʠʤʘʥʠʭ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ. 

ʄʦʙʽʣʴʥʽ ʨʽʰʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ Nissan, ʤʦʙʽʣʴʥʽ ʦʬʽʩʠ ʪʘ ʤʦʙʽʣʴʥʽ ʢʫʭʥʽ. 

ʂʦʤʝʨʮʽʡʥʽ ʘʚʪʦʤʦʙʽʣʽ: ʝʚʘʢʫʘʪʦʨʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, ʘʚʪʦʙʫʩʠ. 

ɸʚʪʦʤʦʙʽʣʽ ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ: ʢʘʨʝʪʠ ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ, Medicar, Infina, Infina Military ʪʘ 

ʘʚʪʦʤʦʙʽʣʽ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʄʝʜʠʯʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʦʩʥʘʱʝʥʽ 

ʥʝʦʙʭʽʜʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʜʣʷ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʧʦʨʘʥʝʥʠʭ ʽ ʭʚʦʨʠʭ ʜʦ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ. 

ɹʨʦʥʴʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ: ʘʚʪʦʤʦʙʽʣʽ ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ ʥʘ ʙʘʟʽ Toyota LC79, ʙʨʦʥʴʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ 

ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ Reform MLA, ʽʥʢʘʩʘʪʦʨʩʴʢʽ ʘʚʪʦʤʦʙʽʣʽ, ʘʚʪʦʤʦʙʽʣʽ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʨʦʟʤʽʥʫʚʘʥʥʷ, 

ʮʠʚʽʣʴʥʽ ʙʨʦʥʴʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʧʨʘʚʦʦʭʦʨʦʥʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ VIP-ʙʨʦʥʴʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ. 

ɸʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ - ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʰʚʠʜʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʧʦʞʝʞʽ, ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ ʪʘ ʩʪʠʭʽʡʥʽ ʣʠʭʘ. 

ʎʽ ʘʚʪʦʤʦʙʽʣʽ, ʷʢ ʧʨʘʚʠʣʦ, ʦʩʥʘʱʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʷʪʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʪʠʧʘʤʠ ʘʚʘʨʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ: 

ʇʦʞʝʞʥʽ ʤʘʰʠʥʠ. ʇʦʞʝʞʥʽ ʤʘʰʠʥʠ ʦʙʣʘʜʥʘʥʽ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʪʘʢʠʤʠ ʷʢ ʚʦʜʷʥʽ 

ʥʘʩʦʩʠ, ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ ʚʦʜʠ, ʩʠʩʪʝʤʠ ʧʽʥʥʦʛʦ ʪʘ ʛʘʟʦʚʦʛʦ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 

ɸʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʽ ʢʦʤʘʥʜʠ. ɸʚʪʦʤʦʙʽʣʽ, ʦʩʥʘʱʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʧʦʨʷʪʫʥʢʫ ʣʶʜʝʡ, 

ʷʢʽ ʦʧʠʥʠʣʠʩʷ ʧʽʜ ʟʘʚʘʣʘʤʠ, ʟʘʪʦʧʣʝʥʠʤʠ ʙʫʜʽʚʣʷʤʠ ʪʦʱʦ. 

ɸʚʪʦʤʦʙʽʣʽ ʜʦʨʦʞʥʴʦ-ʧʘʪʨʫʣʴʥʦʾ ʩʣʫʞʙʠ. ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ 

ʜʦʧʦʤʦʛʠ ʥʘ ʜʦʨʦʟʽ ʚ ʨʘʟʽ ɼʊʇ ʽ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʡ ʜʦʨʦʞʥʴʦ-ʧʘʪʨʫʣʴʥʦʾ ʩʣʫʞʙʠ ʪʘ ʨʷʪʫʚʘʣʴʥʠʭ ʙʨʠʛʘʜ. 

ɸʚʘʨʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʩʣʫʞʙʠ. ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʦʩʥʘʱʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʚʠʣʫʯʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʤʽʩʮʷ ʘʚʘʨʽʾ ʘʙʦ ʜʣʷ ʫʩʫʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʾ. 

ɼʦ ʪʘʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ Peugeot Boxer 4Ĭ4 ʽ Volkswagen Crafter 4 Motion, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ 

ʥʘ ʰʘʩʽ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ. ɺʠʩʦʢʘ ʧʨʦʭʽʜʥʽʩʪʴ ʽ ʤʘʥʝʚʨʝʥʽʩʪʴ ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʰʚʠʜʢʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʨʷʪʫʚʘʣʴʥʠʢʽʚ ʽ ʩʧʝʮʪʝʭʥʽʢʫ ʜʦ ʤʽʩʮʴ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘʚʽʪʴ ʫ ʩʢʣʘʜʥʠʭ ʜʦʨʦʞʥʽʭ 

ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. ɸʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ ʄʅʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʪʨʝʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʷʪʫʚʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʜʦ ʤʽʩʮʴ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʘʙʦ 

ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɸʚʪʦʤʦʙʽʣʴ ʦʩʥʘʱʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤ ʨʷʪʫʚʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ɿʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. 
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ʋɼʂ 629.113 

ʄʦʨʦʟ ʃ.ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʐʝʚʯʫʢ ɺ.ʄ., ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ɺʀɿʅɸʏɽʅʅʗ ɺʇʃʀɺʋ ʇɸʈɸʄɽʊʈɯɺ ɻʆʈɯʅʅʗ ʅɸ  

ʎʀʂʃʆɺʋ ʇʆɼɸʏʋ ʇɸʃʀɺɸ 
 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ. ʊʘʢ ʷʢ 

ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʽ ʝʢʦʥʦʤʽʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʟʜʽʡʩʥʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʽ ʢʦʤʧʣʝʢʩʫ ʧʦʩʣʫʛ ʱʦ ʟ ʥʠʤ ʧʦʚ'ʷʟʘʥʽ.  

ʅʠʥʽ ʧʨʦʮʝʩ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʤʘʻ ʛʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʷʢ ʫ ʩʚʽʪʽ ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ. ɿʘ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 

2015 ʨʽʢ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʧʘʨʢ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ʟʨʽʩ ʥʘ 21,2 %, ʧʘʨʢ ʣʝʛʢʦʚʠʭ ʥʘ 23,2 %, ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ ʥʘ 38,7 %, ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 37,2 % . 

ʆʩʥʦʚʥʠʡ ʧʨʠʨʽʩʪ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ ʋʢʨʘʾʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʤ ʪʝʥʜʝʥʮʽʷʤ. ɿʜʽʡʩʥʶʶʯʠ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʘʚʜʘʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʚʠʢʠʜʘʶʯʠ ʚ ʘʪʤʦʩʬʝʨʫ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʨʽʢ ʩʪʘʥʦʚʣʷʪʴ 39 % ʚʽʜ ʫʩʴʦʛʦ ʦʙʩʷʛʫ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʋʢʨʘʾʥʽ [1]. 

ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʩʪʘʣʦ ʧʨʠʯʠʥʦʶ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, 

ʧʝʨʝʚʘʞʥʦ ʥʘʬʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʘ ʨʘʭʫʥʦʢ ʪʦʛʦ ʱʦ ʟʘʧʘʩʠ ʥʘʬʪʠ ʟʤʝʥʰʫʶʪʴʩʷ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʧʽʜʚʠʱʝʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʠʛʫʥʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʪʘʢʦʞ ʧʦʰʫʢ ʙʽʣʴʰ ʜʝʰʝʚʠʭ ʪʘ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ.  

ɯʩʥʫʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʷʤʠ: ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ɼɺɿ, ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʫ ʩʠʩʪʝʤʽ ʚʠʧʫʩʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʪʠʧʫ Common Rail ʟ ʝʣʝʢʪʨʦʥʥʠʤ 

ʙʣʦʢʦʤ ʢʝʨʫʚʘʥʥʷ, ʟʘ ʜʘʥʠʤʠ ʚʠʨʦʙʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʩʪʝʤʘʤʠ ʚʧʦʨʩʢʫʚʘʥʥʷ ʟ 

ʧʘʣʠʚʥʠʤ ʥʘʩʦʩʦʤ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʜʦ 15%, ʢʨʽʤ ʪʦʛʦ ʧʦʢʨʘʱʫʶʪʴʩʷ 

ʪʝʭʥʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʚʠʛʫʥʘ. ʇʨʦʪʝ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ Common Rail ʥʘ ʜʚʠʛʫʥʠ ʟ 

ʩʠʩʪʝʤʘʤʠ ʚʧʦʨʩʢʫʚʘʥʥʷ ʟ ʧʘʣʠʚʥʠʤ ʥʘʩʦʩʦʤ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʯʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ [2]. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʟʥʠʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʜʽʡʩʥʶʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʪʘʣʽʪʠʯʥʠʭ 

ʥʝʡʪʨʘʣʽʟʘʪʦʨʽʚ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ ʘʚʪʦʤʦʙʽʣʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʘʚʪʦʤʦʙʽʣʷ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʥʝʡʪʨʘʣʽʟʘʪʦʨʘ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʦ 30 %. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʠʧʫʩʢʥʽʡ ʩʠʩʪʝʤʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʥʝʡʪʨʘʣʽʟʘʪʦʨʘ ʪʘ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ ʢʘʪʘʣʽʟʘʪʦʨʘ. ʇʨʠ ʟʘʩʪʦʩʦʚʫʚʘʥʥʽ ʬʽʣʴʪʨʘʮʽʾ ʯʘʩʪʦʢ ʩʘʞʽ 

ʥʘ ʚʭʦʜʽ ʚ ʢʘʪʘʣʽʪʠʯʥʠʡ ʙʣʦʢ ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʚʽʜ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 25-30 % [2].  

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʪʘʣʽʪʠʯʥʠʭ ʥʝʡʪʨʘʣʽʟʘʪʦʨʽʚ ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʟʤʽʥ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʟʘʪʨʘʪ. 

ʇʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʰʚʠʜʢʦʭʽʜʥʦʛʦ ʜʠʟʝʣʷ ʚʜ̔ʙʫʚʘʪ̒ʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʙʘʛʘʪʦʩʪʘʜʽʡʥʦʛʦ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʛʦʤʦʛʝʥʽʟʦʚʘʥʦʛʦ ʟʤʽʥʶʚʘʥʦʛʦ 

ʟʘʧʘʣʶʚʘʥʥʷ ʚʽʜ ʩʪʠʩʥʝʥʥʷ ʜʣʷ ʜʠʟʝʣʷ ɼ21ɸ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ NO ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʜʠʟʝʣʷ ʥʘ 22 % ʟʘ ʨʘʭʫʥʦʢ ʚʠʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʧʨʠ ʙʽʣʴʰ 

ʥʠʟʴʢʦʶ ʤʘʢʩʠʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʮʠʢʣʫ, ʟʥʠʟʠʪʠ ʤʘʩʦʚʠʡ ʚʠʢʠʜ ʩʘʞʽ ʪʘ ʩʫʣʴʬʘʪʽʚ ʥʘ 20 % ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʚʘʞʘʥʥʷ ʦʙ'ʻʤʥʦʛʦ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʜʽʣʷʥʦʢ çʭʦʣʦʜʥʦʛʦ ʧʦʣʫʤ'ʷè ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ 

ʰʘʨʽ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ [2]. 

ʇʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʟ ʧʦʥʦʚʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʷʢ ʫ ʟʚ'ʷʟʢʫ ʟ ʝʥʝʨʛʝʪʠʯʥʦʶ ʢʨʠʟʦʶ, ʪʘʢ ʽ ʟʽ ʩʪʘʥʦʤ ʝʢʦʣʦʛʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟʥʘʭʦʜʠʪʴ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɹʽʦʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʻ 

ʚʽʜʥʦʚʣʝʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʡ ʟ ʨʦʩʣʠʥʥʠʭ ʤʘʩʝʣ. ɹʽʦʜʠʟʝʣʴ ʻ ʤʝʪʠʣʦʚʠʤ ʝʬʽʨʦʤ ʟ ʭʽʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, 

ʚʦʥʦ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʨʽʜʢʦʛʦ ʧʘʣʠʚʘ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʜʠʟʝʣʴʥʦʤʫ ʜʚʠʛʫʥʽ ʙʝʟ ʟʤʽʥ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟʜʽʡʩʥʶʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʘʣʠʚʦ-ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ʟʤʽʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʰʪʘʪʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʚʠʪʨʘʪʘ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 15%, ʘ ʩʫʤʘʨʥʽ ʤʘʩʦʚʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʥʠʞʫʶʪʴʩʷ ʥʘ 9%. ɿʤʝʥʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʜʦ 24Ü ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʚʠʪʨʘʪʫ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10% ʪʘ ʜʦʩʷʛʪʠ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʚ ʪʝʧʣʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ 
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ʜʦ 3%. ʉʫʤʘʨʥʽ ʤʘʩʦʚʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʙʽʦʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ ʟ ʦʧʪʠʤʘʣʴʥʠʤ 

ʢʫʪʦʤ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʟʥʠʞʫʶʪʴʩʷ ʜʦ 15% [2]. 

ɿ ʜʽʘʛʨʘʤʠ (ʨʠʩ. 1) ʚʠʜʥʦ, ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʨʴʦʭ ʧʘʨʘʤʝʪʨʽʚ ʛʦʨʽʥʥʷ - ʢʦʝʬʽʮʽʻʥʪʫ 

ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ, ʪʨʠʚʘʣʦʩʪʽ ʛʦʨʽʥʥʷ, ʪʨʠʚʘʣʦʩʪʽ ʨʦʟʧʠʣʶʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʟʤʽʥʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ 

ʛʦʨʽʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʠʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʽ ʷʢ ʮʽ ʟʤʽʥʠ ʚʧʣʠʥʫʪʴ ʥʘ 

ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ [1]. 

ʊʨʠʚʘʣʽʩʪʴ ʛʦʨʽʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʴ ʨʦʟʧʠʣʶʚʘʥʥʷ. 

ɸʥʘʣʠʟ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʛʦʨʽʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʘʣʠʚʘ ʧʦʢʘʟʫʻ, 

ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʛʦʨʽʥʥʷ ʽ ʨʦʟʧʠʣʶʚʘʥʥʷ ʦʙʫʤʦʚʣʶʶʪʴ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʜʠʟʝʣʷ ʥʘ ʨʦʙʦʪʫ 

ʥʘ ʙʽʦʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ.  

ɸʥʘʣʽʟ ʜʽʘʛʨʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ, ʪʨʠʚʘʣʦʩʪʽ ʛʦʨʽʥʥʷ ʽ 

ʨʦʟʧʠʣʶʚʘʥʥʷ ʥʘ ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ ʧʘʣʠʚʘ, ʧʦʢʘʟʘʣ ʱʦ, ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʜʠʟʝʣʷ ʥʘ ʙʽʦʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, 

ʱʦʙ ʟʙʝʨʝʛʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ ʧʘʣʠʚʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ɼʽʘʛʨʘʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʦʨʽʥʥʷ ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʜʠʟʝʣʷ ʥʘ ʙʽʦʜʠʟʝʣʴʥʝ 

ʧʘʣʠʚʦ 

ʂʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʝʪʘʥʦʛʦ ʯʠʩʣʘ, ʩʝʨʝʜʥʴʦʾ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ ʽ 

ʢʽʥʝʤʘʪʠʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʚʧʣʠʚ ʮʠʭ ʧʘʨʘʤʝʨʽʚ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ. 

ʎʝʪʘʥʦʚʝ ʯʠʩʣʦ - ʮʝʪʘʥʦʚʝ ʯʠʩʣʦ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʧʘʣʠʚʘ ʜʦ ʟʘʧʘʣʶʚʘʥʥʷ. ʋ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

ʚʠʱʝ ʮʝʪʘʥʦʚʝ ʯʠʩʣʦ ʯʠʤ ʫ ʜʽʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʪʦʤʫ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʣʷ ʟʛʦʨʘʥʥʷ ʙʽʦʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʧʦʪʨʽʙʥʘ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʊʦʤʫ, ʷʢʱʦ ʦʢʨʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʚʧʣʠʚ ʮʝʪʘʥʦʚʦʛʦ ʯʠʩʣʘ, ʪʦ 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʜʠʟʝʣʷ ʥʘ ʙʽʦʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʤʦʞʥʘ ʧʦʥʠʟʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ 

ʧʦʚʽʪʨʷ. 

ʂʽʥʝʤʘʪʠʯʥʘ ʚ'ʷʟʢʽʩʪʴ ï ʚʝʣʠʢʘ ʢʽʥʝʤʘʪʠʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʨʦʟʤʽʨʫ ʢʨʘʧʝʣʴ ʧʘʣʠʚʘ, ʱʦ ʟʘʪʨʫʜʥʷʻ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʜʘʣʝʢʦʙʽʡʥʦʩʪʽ. ɼʨʽʙʥʽʩʪʴ 


