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ʉʆɼɽʈɾɸʅʀɽ 

 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʣʝʢʩʝʝʚ ʅ. ɺ. 

ʆ "ʅɽɺʆɿʄʆɾʅʆʄ" ɼɺʀɻɸʊɽʃɽ EM DRIVE 

 

8 

ʇʘʣʴʤʦʚ ɸ.ʄ., ʐʫʚʘʣʦʚʘ ʂ.ɺ. 

ʎʀʌʈʆɺɸʗ ʆɹʈɸɹʆʊʂɸ ʉʀɻʅɸʃɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɼʀʉʂʈɽʊʅʆɻʆ 

ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʌʋʈʔɽ 

 

13 

ʉʝʨʛʝʝʚ ʄ.ʅ. 

ʈɸʉʏɽʊ ʆɹʒɽʄɸ ɹɽʉʂʆʅɽʏʅʆʄɽʈʅʆʁ ʉʌɽʈʓ  

 

28 

ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʣʝʢʩʘʰʠʥʘ ʀ.ɺ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʋʇɸʂʆɺʂʀ ʀ ʍʈɸʅɽʅʀʗ ʆʇɸʉʅʓʍ ɻʈʋɿʆɺ 

(ʃɽɻʂʆɺʆʉʇʃɸʄɽʅʗʖʑʀʍʉʗ ɺɽʑɽʉʊɺ) 

 

35 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʃʝʙʝʜʝʚ ɸ.ɼ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʇʀʑɽɺʓʍ ɸʃʃɽʈɻɽʅɸʍ 

 

41 

ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

ʆʉʆɹɽʅʅʆʉʊʀ ɼʀɸʇɸʋɿʓ ʋ ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

 

44 

ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

ʄʆɼʀʌʀʂɸʎʀʀ ɼʀɸʇɸʋɿʓ ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

 

47 

ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɼʀɸʇɸʋɿʓ ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

 

50 

ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʉɽʃɽʅʀʗ ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

 

53 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɹʝʨʜʥʠʢ ɽ.ɻ. 

ʇʆɼʈʆɹʅɸʗ ʄʆɼɽʃʔ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʉʀʉʊɽʄ ɼʃʗ 

ɼʀɸɻʅʆʉʊʀʂʀ ɼʀʅɸʄʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

 

57 

ʀʰʤʠʢʝʝʚ ɸ.ʀ. 

ʆ ʄɽʊʆɼɸʍ ʆʎɽʅʂʀ ʈʀʉʂʆɺ 

 

64 

ʈʳʙʘʢʦʚʘ ʃ.ʅ. 

ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʇɸʈɸʄɽʊʈʆɺ ɿɸɻʈʗɿʅɽʅʀʗ ʏɽɹʆʂʉɸʈʉʂʆɻʆ 

ɺʆɼʆʍʈɸʅʀʃʀʑɸ 

 

71 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ɾʫʤʘʤʫʨʘʪʦʚʘ ɺ.ɹ., ɾʫʤʘʙʘʝʚʘ ɻ.ʊ. 

ʈɸɿɺʀʊʀɽ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆ-ʊɽʍʅʀʏɽʉʂʆʁ ɹɸɿʓ ɸɺʊʆʄʆɹʀʃʔʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊɸ  

 

81 

ʀʙʨʘʛʠʤʦʚ ɾ.ʀ., ʉʫʣʪʘʤʫʨʘʪʦʚ ɸ. 

ʆʇʊʀʄʀɿɸʎʀʗ ʊɽʍʅʀʏɽʉʂʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ 

ʆʈɻɸʅʀɿɸʎʀʁ 

 

84 

ʆʰʤʘʨʠʥʘ ɸ. ɻ., ʇʝʪʨʦʚʘ ʅ. ɽ. 

ɹɽʈɽɿʆɺʓʁ ʉʆʂ: ʇʀʑɽɺɸʗ ʎɽʅʅʆʉʊʔ, ʊɽʍʅʆʃʆɻʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ, 

ʈʓʅʆʂ 

 

87 

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɹʝʢʙʦʩʳʥʦʚ ʂ., ʍʘʣʢʥʘʟʘʨʦʚʘ ɻ. 

ɸʅɸʃʀɿ ʌɸʂʊʆʈʆɺ ɺʃʀʗʅʀʗ ʅɸ ʀʅʅʆɺɸʎʀʆʅʅʋʖ ɸʂʊʀɺʅʆʉʊʔ 

ʇʈɽɼʇʈʀʗʊʀʗ 

 

94 

ʂʦʩʪʦʝʚʘ ɸ.ɸ., ʀʟʤʘʡʣʦʚ ʄ.ɹ. 

ʋʏɽʊ ʆʇɽʈɸʎʀʁ ʅɸ ʈɸʉʏɽʊʅʓʍ ʉʏɽʊɸʍ 

 

97 

ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

 

ʉʫʣʪʘʥʦʚʘ ʀ.ʗ. 

ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀɽ ʉʀʅʆʅʀʄʀʏʅʓʍ ʌʈɸɿɽʆʃʆɻʀʏɽʉʂʀʍ ɽɼʀʅʀʎ ɺ 

ʉʆɺʈɽʄɽʅʅʆʄ ɸʅɻʃʀʁʉʂʆʄ ʗɿʓʂɽ 

 

106 

ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɹʘʢʘʥʦʚʘ ɺ.ɸ. 

ʉʆɿɼɸʅʀɽ ʂʀʊɸʁʉʂʆ-ʈʆʉʉʀʁʉʂʀʍ ʀʅɺɽʉʊʀʎʀʆʅʅʓʍ ʇʆʃʆɾɽʅʀʁ 

ʅɸ ʆʉʅʆɺɽ ʅʆɺʆɻʆ ʇʈɸɺʆɺʆɻʆ ʈɽɾʀʄɸ ʄɽɾɼʋʅɸʈʆɼʅʓʍ 

ʀʅʆʉʊʈɸʅʅʓʍ ʀʅɺɽʉʊʀʎʀʁ 

 

114 

ʇʦʣʫʵʢʪʦʚʘ ɸ.ʉ. 

ʈɽʃʀɻʀʆɿʅʓɽ ʇʈɽʉʊʋʇʃɽʅʀʗ: ʇʆʅʗʊʀɽ ʀ ɺʀɼʓ 

 

125 

ʇʦʣʫʵʢʪʦʚʘ ɸ.ʉ. 

ʅɸʈʋʐɽʅʀɽ ʇʈɸɺɸ ʅɸ ʉɺʆɹʆɼʋ ʉʆɺɽʉʊʀ ʀ ɺɽʈʆʀʉʇʆɺɽɼɸʅʀʗ ʂɸʂ ɺʀɼ 

ʈɽʃʀɻʀʆɿʅʆɻʆ ʇʈɽʉʊʋʇʃɽʅʀʗ 

 

131 

ʉʝʜʘʷ ʀ.ɺ.  

ʈʆʃʔ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ɺʆ ɺʅɽʐʅɽʕʂʆʅʆʄʀʏɽʉʂʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ (ʅɸ ʇʈʀʄɽʈɽ ʕʂʉʇʆʈʊɸ ʃʆʄɸ) 

 

137 

ʉʪʨʠʞʢʠʥʘ ɼ.ɸ. 

ʇʈʆɹʃɽʄʅʓɽ ɸʉʇɽʂʊʓ ʋʏɸʉʊʅʀʂʆɺ ʇʈʆʎɽɼʋʈʓ 

ʅɽʉʆʉʊʆʗʊɽʃʔʅʆʉʊʀ (ɹɸʅʂʈʆʊʉʊɺɸ) ɿɸʉʊʈʆʁʑʀʂʆɺ 

 

143 
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ʉʪʨʠʞʢʠʥʘ ɼ.ɸ. 

ʇʈʆɹʃɽʄʅʓɽ ɸʉʇɽʂʊʓ ʇʈʆʎɽɼʋʈʓ ʅɽʉʆʉʊʆʗʊɽʃʔʅʆʉʊʀ 

(ɹɸʅʂʈʆʊʉʊɺɸ) ɿɸʉʊʈʆʁʑʀʂʆɺ 

 

150 

ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ɻʨʠʰʝʥʢʦʚ ɸ.ɺ. 
ʆɹʋʏɽʅʀɽ ɺ ʆɹʃɸʉʊʀ ɻʈɸɾɼɸʅʉʂʆʁ ʆɹʆʈʆʅʓ ʀ ɿɸʑʀʊʓ ʆʊ ʏʉ 
 

156 

ɻʫʙʘʥʦʚʘ ʇ.ʖ. 
ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ ɻʈɸʄʄɸʊʀʏɽʉʂʀʍ ʆʐʀɹʆʂ ʅɸ ʋʈʆʂɸʍ 
ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ 
 

159 

ɼʝʤʝʥʪʴʝʚʘ ɻ.ɺ. 
ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ 
ɸɼɽʂɺɸʊʅʆʁ ʉɸʄʆʆʎɽʅʂʀ ʋ ʇʆɼʈʆʉʊʂʆɺ ɺ ʋʉʃʆɺʀʗʍ 
ʆɹʑɽʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 
 

163 

ʀʣʴ̫ʩʦʚʘ ʈ.ʈ. 
ʈɽɸʃʀɿɸʎʀʗ ʌʋʅʂʎʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʗ ʍʀʄʀʀ ɺ ʇʈʆʎɽʉʉɽ 
ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʂʆʄʇʔʖʊɽʈʅʆʁ ʊɽʍʅʀʂʀ 
 

167 

ʂʘʨʥʘʫʭ ʊ.ʅ., ʍʘʨʣʘʤʦʚʘ ɸ.ɺ., ʐʘʣʘʙʫʜʠʥʘ ʅ.ɺ. 
ɿɸɼɸʏʀ ʇʆɺʓʐɽʅʅʆʁ ʉʃʆɾʅʆʉʊʀ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ ɺ 
ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 
 

170 

ʂʘʨʥʘʫʭ ʊ.ʅ., ʍʘʨʣʘʤʦʚʘ ɸ.ɺ., ʐʘʣʘʙʫʜʠʥʘ ʅ.ɺ. 
ɿɸʅʀʄɸʊɽʃʔʅʓɽ ʉʇʆʉʆɹʓ ʋʄʅʆɾɽʅʀʗ 
 

175 

ʄʘʣʴʮʝʚʘ ʃ.ɺ. 
ʈɽɻʀʆʅɸʃʔʅʓʁ ʂʆʄʇʆʅɽʅʊ ɺ ʉʀʉʊɽʄɽ ʍʋɼʆɾɽʉʊɺɽʅʅʆɻʆ 
ɺʆʉʇʀʊɸʅʀʗ 
 

179 

ʉʘʚʠʯʝʚʘ ɽ. ʖ. 
ʉʊʈɸʅʀʎʓ ʉʆʎʀɸʃʔʅʓʍ ʉɽʊɽʁ ʃʀʊɽʈɸʊʋʈʅʓʍ ʇɽʈʉʆʅɸɾɽʁ ʂɸʂ 
ʉʇʆʉʆɹ ʉʆɿɼɸʅʀʗ ʋʉʃʆɺʀʁ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʄʆʊʀɺɸʎʀʀ 
ʆɹʋʏɸʖʑʀʍʉʗ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ 
 

183 

ʋʨʘʟʙʘʝʚʘ ɻ. 
ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʅɽɸʋɼʀʊʆʈʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʋ ɹʋɼʋʑʀʍ 
ʋʏʀʊɽʃɽʁ ʄʋɿʓʂʀ 
 

190 

ʐʘʡʥʘʟʘʨʦʚʘ ɽ. ʄ. 
ɸʅɸʃʀɿ ʉɹʆʈʅʀʂʆɺ ʀ.ʉ. ɹɸʍɸ ɼʃʗ ɼɽʊʉʂʀʍ ʄʋɿʓʂɸʃʔʅʓʍ ʐʂʆʃ ʀ 
ʐʂʆʃ ʀʉʂʋʉʉʊɺ 
 

193 

ʐʘʬʝʝʚʘ ʕ.ʀ. 
ʊʈɸɽʂʊʆʈʀʗ ʈɸɿɺʀʊʀʗ ʂʆʅʎɽʇʎʀʀ çɹɽʈɽɾʃʀɺʓʁ ɺʋɿè 
 

199 

ʐʠʰʢʘʥʦʚʘ ʀ.ɸ. 
ʄɽʊʆɼʀʏɽʉʂɸʗ ʈɸɿʈɸɹʆʊʂɸ ʌʈɸɻʄɽʅʊɸ ʋʈʆʂɸ ʌʀɿʀʂʀ ʅɸ ʊɽʄʋ 
çʄɸɻʅʀʊʅʆɽ ɼɽʁʉʊɺʀɽ ʇʈʆɺʆɼʅʀʂʆɺ ʉ ʊʆʂʆʄè 

203 
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ʐʠʰʢʘʥʦʚʘ ʀ.ɸ. 

ʄɽʊʆɼʀʏɽʉʂɸʗ ʈɸɿʈɸɹʆʊʂɸ ʌʈɸɻʄɽʅʊɸ ʋʈʆʂɸ ʌʀɿʀʂʀ ʅɸ ʊɽʄʋ 

çʕʃɽʂʊʈʀɿɸʎʀʗ ʊɽʃè 

 

207 

ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 

ɸʣʠʤʦʚ ʅ.ɺ., ʀʣʴʠʥʘ ʅ.ʃ., ʄʠʢʫʣʷʢ ʅ.ʀ. 

ɺʃʀʗʅʀɽ ʋʇʆʊʈɽɹʃɽʅʀʗ ɹʆʃʔʐʆɻʆ ʂʆʃʀʏɽʉʊɺɸ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ 

ʅɸʇʀʊʂʆɺ ʅɸ ʇɸʈɸʄɽʊʈʓ ʕʃɽʂʊʈʆʂɸʈɼʀʆɻʈɸʄʄʓ ʀ ʂʈʆɺʗʅʆɻʆ 

ɼɸɺʃɽʅʀʗ 

 

213 

ʇʦʣʦʤʦʰʥʳʭ ʀ.ɺ. 

ʏɸʉʊʀʏʅɸʗ ɸʊʈʆʌʀʗ ɿʈʀʊɽʃʔʅʆɻʆ ʅɽʈɺɸ. ʂʃʀʅʀʏɽʉʂʀʁ ʉʃʋʏɸʁ. 

 

220 

ʐʝʡʭʦʚʘ ɸ.ʅ. 

ʆʉʅʆɺʅʓɽ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ: ʕʕɻ, ʂʊ, ʇʕʊ, 

ʄʈʊ - ʀʍ ʇʈɽʀʄʋʑɽʉʊɺɸ ʀ ʆʊʃʀʏʀʊɽʃʔʅʓɽ ʇʈʀɿʅɸʂʀ 

 

223 

ɺɽʊɽʈʀʅɸʈʅʓɽ ʅɸʋʂʀ 

 

ɸʥʪʶʰʠʥʘ ɼ.ɺ., ɻʦʩʧʦʜʠʥʦʚʘ ɸ.ʀ., ʆʙʫʭʦʚ ʄ.ʅ. 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʂʆʂʎʀɼʀʆɿɸ ʀʅɼɽɽʂ ʀ ʍɸʈɸʂʊɽʈʅɸʗ 

ʇɸʊʆʃʆɻʆɸʅɸʊʆʄʀʏɽʉʂɸʗ ʂɸʈʊʀʅɸ ɿɸɹʆʃɽɺɸʅʀʗ 

 

234 

ɸʈʍʀʊɽʂʊʋʈɸ 

 

ʄʘʢʘʨʦʚʘ ɺ.ʂ.  

ɻɽʆʇʃɸʉʊʀʂɸ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʀ ɺʓʈɸɿʀʊɽʃʔʅʆɽ ʉʈɽɼʉʊɺʆ 

ʃɸʅɼʐɸʌʊʅʆʁ ɸʈʍʀʊɽʂʊʋʈʓ 
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ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʨʩʣʘʥʙʘʝʚʘ ɻ.ɼ. 

ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ɸʂʊʀɺɸʎʀʀ ʄʓʐʃɽʅʀʗ: 

ʄʆɿɻʆɺʆʁ ʐʊʋʈʄ ʀ çʂʆʋʏʀʅɻè. ʇʈʀʄɽʅɽʅʀɽ ʀʍ ɺ ɹʀɿʅɽʉɽ 
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ʐʘʨʤʫʭʘʤʙʝʪʦʚʘ ɸ.ʂ. 

ʇʉʀʍʆʂʆʈʈɽʂʎʀʆʅʅɸʗ (ʀɻʈʆɺɸʗ) ʄɽʊʆɼʀʂɸ ɺ ʂʆʅʉʋʃʔʊʀʈʆɺɸʅʀʀ 

ɼɽʊɽʁ ɼʆʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 
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ʋɼʂ 530.1  

ɸʣʝʢʩʝʝʚ ʅ.ɺ. 

                       ʂʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʥʘʮ. ʠʩʩʣʝʜ. ʫʥʠʚʝʨʩʠʪʝʪ ʄʀʕʊ,  

ʄʦʩʢʚʘ, ʈʌ 

 

ʆ "ʅɽɺʆɿʄʆɾʅʆʄ" ɼɺʀɻɸʊɽʃɽ EM DRIVE  

 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ ʨʘʙʦʪʳ ʵʪʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʟʠʮʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʝʭʘʥʠʢʠ. ʅʠʢʘʢʦʛʦ ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʧʨʠ ʝʛʦ ʨʘʙʦʪʝ ʥʝʪ, 

ʥʦ ʥʝʪ ʠ ʥʠʢʘʢʦʡ ʪʷʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

ʜʚʠʛʘʪʝʣʴ Em Drive, ʠʟʣʫʯʝʥʠʝ, ʬʦʪʦʥ, ʦʪʨʘʞʝʥʠʝ, ʠʤʧʫʣʴʩ. 

 

ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʝʛʦʜʥʷ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʜʚʠʛʘʪʝʣʠ ʷʚʣʷʶʪʩʷ 

ʨʝʘʢʪʠʚʥʳʤʠ ï ʦʥʠ ʫʩʢʦʨʷʶʪʩʷ ʟʘ ʩʯʝʪ ʚʳʙʨʘʩʳʚʘʥʠʷ ʩʪʨʫʠ ʚʝʱʝʩʪʚʘ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʪʦʨʦʥʫ. Em Drive ï ʜʚʠʛʘʪʝʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʘʛʥʝʪʨʦʥʘ ʠ ʨʝʟʦʥʘʪʦʨʘ, ʨʘʙʦʪʘʝʪ ʠʥʘʯʝ. ɺʧʝʨʚʳʝ ʦʥʘ 

ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʙʨʠʪʘʥʩʢʠʤ ʠʥʞʝʥʝʨʦʤ ʈʦʜʞʝʨʦʤ ʐʦʡʝʨʦʤ ʚ 1999 ʛʦʜʫ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʫʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ, ʭʦʪʷ ʝʝ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʘ ʩʦʟʜʘʝʪ ʥʝʙʦʣʴʰʫʶ ʪʷʛʫ ʙʝʟ ʚʳʙʨʦʩʘ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ. 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʫʩʪʘʥʦʚʢʝ ʤʘʛʥʝʪʨʦʥ ʛʝʥʝʨʠʨʫʝʪ ʤʠʢʨʦʚʦʣʥʳ, ʵʥʝʨʛʠʷ ʠʭ 

ʢʦʣʝʙʘʥʠʡ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʨʝʟʦʥʘʪʦʨʝ ʚʳʩʦʢʦʡ ʜʦʙʨʦʪʥʦʩʪʠ ʚ ʚʠʜʝ ʟʘʢʨʳʪʦʛʦ 

ʢʨʳʰʢʦʡ ʤʝʜʥʦʛʦ ʚʝʜʨʘ, ʠ, ʧʦ ʟʘʷʚʣʝʥʠʷʤ ʘʚʪʦʨʘ, ʩʪʦʷʯʘʷ ʚʦʣʥʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʵʪʦʤ ʟʘʤʢʥʫʪʦʤ ʨʝʟʦʥʘʪʦʨʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʪʷʛʠ. ʈʘʩʯʝʪ ʪʷʛʠ ʦʥ ʧʨʦʚʦʜʠʣ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʅʦ ʚʥʝ 

ʨʝʟʦʥʘʪʦʨʘ ʥʝ ʠʩʧʫʩʢʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʝʱʝʩʪʚʦ, ʥʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, Em Drive ï ʥʝ ʬʦʪʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ. ɼʘʞʝ ʝʩʣʠ ʙʳ 

https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B5%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BE%D0%BD%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0_%D0%B2_%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9B%D0%B6%D0%B5%D0%BD%D0%B0%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B6%D0%B5%D0%BD%D0%B0%D1%83%D0%BA%D0%B0
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ʩʦʟʜʘʚʘʝʤʳʝ ʤʘʛʥʝʪʨʦʥʦʤ ʤʠʢʨʦʚʦʣʥʳ ʧʦʣʥʦʩʪʴʶ ʠʟʣʫʯʘʣʠʩʴ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʣʫʯʝʥʥʘʷ ʪʷʛʘ ʙʳʣʘ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʟʘʷʚʣʝʥʥʦʡ ʪʷʛʠ Em 

Drive. 

ʆʪʩʫʪʩʪʚʠʝ ʨʘʩʭʦʜʫʝʤʦʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʫ ʵʪʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʦʯʝʚʠʜʥʦ, 

ʥʘʨʫʰʘʝʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ, ʘ ʢʘʢʦʝ-ʣʠʙʦ ʦʙʱʝʧʨʠʥʷʪʦʝ ʦʙʲʷʩʥʝʥʠʝ 

ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʦʢ ʥʝ ʧʨʝʜʣʦʞʝʥʦ. ʌʠʟʠʢʠ ʦʙʲʷʩʥʷʣʠ 

ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʰʠʙʢʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʙʦʪʳ ʥʘʜ ʵʪʠʤ 

ʜʚʠʛʘʪʝʣʝʤ ʧʨʦʜʦʣʞʘʶʪʩʷ. ɺ ʧʝʨʠʦʜ 2006ï2011 ʛʛ. ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ 

Cannae LLC ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɻʚʠʜʦ ʌʝʪʪʘ ʙʳʣ ʩʦʟʜʘʥ çCannae Driveè (ʪʘʢʞʝ 

ʠʟʚʝʩʪʝʥ ʢʘʢ çQ-driveè) ï ʜʚʠʛʘʪʝʣʴ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣ ʟʘʷʚʣʝʥ ʘʥʘʣʦʛʠʯʥʦʡ 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ. ɺ ʥʦʷʙʨʝ 2016 ʛʦʜʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʨʘʙʦʪʘ [1], ʚʳʧʦʣʥʝʥʥʘʷ 

ʠʥʞʝʥʝʨʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ NASA Eagleworks, ʚ ʢʦʪʦʨʦʡ ʫʯʪʝʥʳ ʠ ʫʩʪʨʘʥʝʥʳ 

ʤʥʦʛʠʝ ʠʩʪʦʯʥʠʢʠ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ, ʠʟʤʝʨʝʥʘ ʪʷʛʘ EmDrive ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʪʦʡ ʫʩʪʘʥʦʚʢʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʪʘʪʴʝ, ʜʚʠʛʘʪʝʣʴ ʩʤʦʛ 

ʨʘʟʚʠʪʴ ʪʷʛʫ ʚ 1,2 Ñ 0,1 ʤʅ/ʢɺʪ ʚ ʚʘʢʫʫʤʝ ʩ ʤʦʱʥʦʩʪʷʤʠ 40, 60 ʠ 80 ɺʪ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʪʝʦʨʠʠ ʚʦʣʥʳ-ʧʠʣʦʪʘ [2]. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ ɹʨʦʡʣʷ-ɹʦʤʘ ʚʩʝ 

ʯʘʩʪʠʮʳ ʤʠʢʨʦʤʠʨʘ ʜʚʠʞʫʪʩʷ ʧʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʝʘʣʴʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, 

ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʦʩʦʙʦʡ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʝʡ-ʧʠʣʦʪʦʤ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʪʦʛʜʘ 

ʚʘʢʫʫʤ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ, ʧʦʩʪʦʷʥʥʦ ʨʦʞʜʘʶʱʠʝʩʷ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚ ʥʝʤ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʝʟʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʩʦʟʜʘʥʠʷ ʪʷʛʠ ʚ 

ʜʚʠʛʘʪʝʣʝ ʐʦʡʝʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʡʪʠ ʧʨʦʙʣʝʤʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʘʢʦʥʦʚ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʠʤʧʫʣʴʩʘ. 

ɺ ʩʝʥʪʷʙʨʝ 2017 ʛʦʜʘ ʧʦʷʚʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦʙ ʫʩʧʝʰʥʦʤ ʩʦʟʜʘʥʠʠ 

ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʦʪʦʪʠʧʘ ʜʚʠʛʘʪʝʣʷ Em Drive ʚ ʂʠʪʘʝ. ɼʦʢʪʦʨ ʏʵʥʴ ʖʵ (Chen Yue) 

ʠʟ CAST, ʩʦʛʣʘʩʥʦ ʧʫʙʣʠʢʘʮʠʠ International Business Times, ʧʦʜʪʚʝʨʜʠʣ ʬʘʢʪ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʦʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʥʠʟʢʦʡ ʦʢʦʣʦʟʝʤʥʦʡ 

ʦʨʙʠʪʝ ʥʘ ʙʦʨʪʫ ʢʦʩʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʊʷʥʴʛʫʥ-2è [3]. 
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ʉʭʝʤʘ ʜʚʠʛʘʪʝʣʷ Em Drive ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʈʝʟʦʥʘʪʦʨ ʜʚʠʛʘʪʝʣʷ 

ʚʳʧʦʣʥʝʥ ʠʟ ʤʝʜʠ ʚ ʚʠʜʝ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, ʟʘʢʨʳʪʦʛʦ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, ʢʨʦʤʝ 

ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʚʚʦʜʘ ʠʟʣʫʯʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʤʘʛʥʝʪʨʦʥʦʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ 

ʧʨʠʚʝʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʚ ʜʚʠʞʝʥʠʝ, ʦʥ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʠʤʧʫʣʴʩ ʦʪ ʜʨʫʛʦʛʦ 

ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ. ɺ ʵʪʦʤ ʜʚʠʛʘʪʝʣʝ ʜʚʠʞʫʪʩʷ ʪʦʣʴʢʦ ʬʦʪʦʥʳ, ʠʟʣʫʯʝʥʥʳʝ 

ʤʘʛʥʝʪʨʦʥʦʤ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʠʤʧʫʣʴʩʦʤ, ʢʦʪʦʨʳʡ ʤʦʛʫʪ ʧʝʨʝʜʘʪʴ ʩʪʝʥʢʘʤ 

ʨʝʟʦʥʘʪʦʨʘ ʧʨʠ ʧʘʜʝʥʠʠ ʥʘ ʥʠʭ. ʇʦʪʦʢ ʬʦʪʦʥʦʚ, ʩʦʟʜʘʥʥʳʭ ʤʘʛʥʝʪʨʦʥʦʤ, 

ʤʥʦʛʦʢʨʘʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʩʪʝʥʦʢ ʨʝʟʦʥʘʪʦʨʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʬʦʪʦʥʳ ʥʝ ʙʫʜʫʪ 

ʧʦʛʣʦʱʝʥʳ ʵʪʠʤʠ ʩʪʝʥʢʘʤʠ. ʉʘʤ ʧʨʦʮʝʩʩ ʦʪʨʘʞʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

ʩʥʘʯʘʣʘ ʬʦʪʦʥ ʧʦʛʣʦʱʘʝʪʩʷ ʘʪʦʤʦʤ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʪʝʤ 

ʠʟʣʫʯʘʝʪʩʷ ʠʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʪʨʘʞʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʣʫʯʘʝʪ ʠʤʧʫʣʴʩ ʠ ʧʨʠ ʧʦʛʣʦʱʝʥʠʠ ʬʦʪʦʥʘ, ʠ ʧʨʠ ʠʟʣʫʯʝʥʠʠ.  

 

ʈʠʩʫʥʦʢ 1 ï ɼʚʠʛʘʪʝʣʴ EM Drive 

1 ï ʤʘʛʥʝʪʨʦʥ, 2 ï ʦʪʨʘʞʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 3 ï ʧʦʪʦʢ ʬʦʪʦʥʦʚ 

 

ɹʣʘʛʦʜʘʨʷ ʥʘʢʣʦʥʫ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʧʨʠ ʣʶʙʦʤ ʫʛʣʝ ʧʘʜʝʥʠʷ ʬʦʪʦʥʘ ʠ ʧʨʠ 

ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ ʜʚʠʞʝʥʠʷ ʠʤʧʫʣʴʩ, ʧʦʣʫʯʘʝʤʳʡ ʙʦʢʦʚʦʡ ʩʪʝʥʢʦʡ, ʚʩʝʛʜʘ 

ʠʤʝʝʪ ʩʦʩʪʘʚʣʷʶʱʫʶ ʈʪ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʚʚʝʨʭ. ʇʨʠ ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ ʫʛʣʘʭ 

ʥʘʢʣʦʥʘ ʩʪʝʥʦʢ ʠ ʫʛʣʝ ʧʘʜʝʥʠʷ ʬʦʪʦʥʘ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʥ ʩʦʚʝʨʰʠʪ ʦʜʠʥʘʢʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʞʝʥʠʡ ʦʪ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʠʭ ʨʘʟʥʫʶ 
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ʧʣʦʱʘʜʴ, ʚʝʜʴ ʧʦʩʣʝ ʦʪʨʘʞʝʥʠʷ ʦʪ ʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʪʦʥ 

ʜʚʠʞʝʪʩʷ ʢ ʜʨʫʛʦʡ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ ʝʝ. 

ɺʧʨʦʯʝʤ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʨʝʟʦʥʘʪʦʨʘ ʦʪʨʘʞʝʥʠʷ ʦʪ ʚʝʨʭʥʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʚʦʚʩʝ. ʅʘ ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʦʪʨʘʞʝʥʠʡ ʫʛʦʣ ʦʪʨʘʞʝʥʠʷ ʦʪ ʙʦʢʦʚʦʡ 

ʩʪʝʥʢʠ ʫʚʝʣʠʯʠʪʩʷ ʜʦ ʪʘʢʦʡ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʦʪʨʘʞʝʥʥʳʡ ʬʦʪʦʥ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠʣʠ ʜʘʞʝ ʯʫʪʴ ʚʥʠʟ, ʪ.ʝ. ʧʝʨʝʩʪʘʥʝʪ ʜʚʠʛʘʪʴʩʷ ʚʚʝʨʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʥ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ ʪʦʣʴʢʦ ʦʪ ʙʦʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʦʪ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʅʦ ʜʘʞʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʬʦʪʦʥ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʦʙʝʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʫʯʘʝʪ ʙʦʣʴʰʠʡ ʠʤʧʫʣʴʩ, ʚʝʜʴ ʚʝʣʠʯʠʥʘ 

ʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ ʧʘʜʝʥʠʷ ʬʦʪʦʥʘ, ʘ ʫʛʣʳ ʧʘʜʝʥʠʷ ʬʦʪʦʥʘ ʥʘ ʥʠʞʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʚʝʨʭʥʶʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʠ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ ʧʘʜʝʥʠʷ ʬʦʪʦʥʘ ʧʦʩʣʝ ʤʥʦʛʠʭ ʦʪʨʘʞʝʥʠʡ 

ʩʫʤʤʘʨʥʳʡ ʠʤʧʫʣʴʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʥʠʟ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʠʣʠ ʧʨʝʚʳʩʠʪʴ 

ʠʤʧʫʣʴʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʚʝʨʭ.  

ʄʘʛʥʝʪʨʦʥ ʛʝʥʝʨʠʨʫʝʪ ʪʝʧʣʦʚʳʝ ʬʦʪʦʥʳ, ʜʣʠʥʘ ʚʦʣʥʳ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʛʥʝʪʨʦʥʘ. ɽʩʣʠ ʵʪʦ ʬʦʪʦʥʳ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 5000 ʥʤ, ʠʤʝʶʱʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ 0,99, ʪʦ ʧʨʠ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʤʘʛʥʝʪʨʦʥʘ 1 ʢɺʪ ʟʘ 1 

ʩʝʢʫʥʜʫ ʦʙʨʘʟʫʝʪʩʷ 2,5Ŀ1025 ʬʦʪʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ 4Ŀ10-23 ɼʞ. ʀʟ 100 ʠʩʧʫʱʝʥʥʳʭ 

ʬʦʪʦʥʦʚ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʦʪʨʘʞʝʥʠʷ ʦʩʪʘʥʝʪʩʷ 99, ʧʦʩʣʝ ʚʪʦʨʦʛʦ 98, ʧʦʩʣʝ 458 

ʦʪʨʘʞʝʥʠʷ ʦʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ 1 ʬʦʪʦʥ. ʆʩʪʘʣʴʥʳʝ ʙʫʜʫʪ ʧʦʛʣʦʱʝʥʳ. ɼʦ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ ʚʩʝ ʬʦʪʦʥʳ ʩʦʚʝʨʰʘʪ 9800 ʦʪʨʘʞʝʥʠʡ, ʪ.ʝ. ʢʘʞʜʳʡ ʠʩʭʦʜʥʳʡ ʬʦʪʦʥ 

ʩʦʚʝʨʰʠʪ ʚ ʩʨʝʜʥʝʤ 98 ʦʪʨʘʞʝʥʠʡ. ʀʤʧʫʣʴʩ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʬʦʪʦʥʘ ʨʘʚʝʥ 1,3Ŀ10-

31 ʢʛĿʤ/ʩ. ɽʩʣʠ ʙʳ ʚʩʝ ʬʦʪʦʥʳ ʧʨʠ ʢʘʞʜʦʤ ʦʪʨʘʞʝʥʠʠ ʧʝʨʝʜʘʚʘʣʠ ʠʤʧʫʣʴʩ ʪʦʣʴʢʦ 

ʚʚʝʨʭ, ʪʦ ʦʥ ʙʳʣ ʙʳ ʨʘʚʝʥ 2,5Ŀ1025 Ŀ 98 Ŀ 1,3Ŀ10-31 = 3,18Ŀ10-4 ʢʛĿʤ/ʩ.  ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʤʧʫʣʴʩʦʚ ʬʦʪʦʥʦʚ ʥʝ ʨʘʚʥʳ 

ʠʤʧʫʣʴʩʫ ʬʦʪʦʥʘ ʠ ʯʘʩʪʴ ʠʤʧʫʣʴʩʦʚ ʥʘʧʨʘʚʣʝʥʘ ʚʥʠʟ. ʇʦʵʪʦʤʫ ʪʷʛʘ ʜʚʠʛʘʪʝʣʷ 

EM Drive ʜʦʣʞʥʘ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ 3,18Ŀ10-4 ʅ ʧʨʠ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ 

1 ʢɺʪ, ʝʩʣʠ ʦʥʘ ʚʦʦʙʱʝ ʝʩʪʴ. 
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ʊʝʦʨʝʪʠʯʝʩʢʠ, ʩʯʠʪʘʷ, ʯʪʦ ʤʘʩʩʘ ʨʝʟʦʥʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʙʝʩʢʦʥʝʯʥʘ ʠ ʬʦʪʦʥ 

ʥʝ ʧʝʨʝʜʘʝʪ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʴ ʩʚʦʝʡ ʵʥʝʨʛʠʠ, ʥʠʢʘʢʦʡ ʪʷʛʠ ʚ ʵʪʦʤ 

ʜʚʠʛʘʪʝʣʝ ʥʝ ʙʳʣʦ ʙʳ. ʀʤʧʫʣʴʩʳ ʈ1, ʈ2, ʈ3, ʈ4, ʈ5, ʈ6, ʈ7 ʠ ʈ8 (ʚ ʪʦʯʢʝ ɸ ʬʦʪʦʥ 

ʧʦʛʣʦʪʠʣʩʷ) ʙʳʣʠ ʙʳ ʨʘʚʥʳ ʠ ʠʤʧʫʣʴʩ ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝʥʠʣʩʷ ʙʳ (ʨʠʩ.2). ʅʦ 

ʧʦʩʢʦʣʴʢʫ ʵʥʝʨʛʠʷ ʬʦʪʦʥʘ ʧʦʩʣʝ ʦʪʨʘʞʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʈ3 ʤʝʥʴʰʝ, ʯʝʤ ʈ2, ʈ5 

ʤʝʥʴʰʝ, ʯʝʤ ʈ4 ʠ ʪ.ʜ. ʄʦʞʝʪ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʤʤʘʨʥʳʡ ʠʤʧʫʣʴʩ, ʧʦʣʫʯʝʥʥʳʡ 

ʩʪʝʥʢʘʤʠ ʨʝʟʦʥʘʪʦʨʘ, ʙʫʜʝʪ ʥʝ ʥʫʣʝʚʦʡ?  

 

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʧʫʣʴʩʦʚ ʚ EM Drive 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2, ʫʤʝʥʴʰʠʚʰʠʡʩʷ ʠʤʧʫʣʴʩ ʈ3 ʙʫʜʝʪ ʪʦʯʥʦ ʨʘʚʝʥ ʈ4, 

ʠʤʧʫʣʴʩ ʈ5 ʨʘʚʝʥ ʈ6, ʈ7 ʨʘʚʝʥ ʈ8, ʘ ʈ1 ʨʘʚʝʥ ʈ2. ɺʩʝ ʵʪʠ ʧʘʨʳ ʠʤʧʫʣʴʩʦʚ 

ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʜʨʫʛ ʜʨʫʛʫ, ʧʦʵʪʦʤʫ ʚʟʘʠʤʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʬʦʪʦʥʳ ʥʝ ʤʦʛʫʪ ʧʝʨʝʜʘʪʴ ʨʝʟʦʥʘʪʦʨʫ ʠʟʙʳʪʦʯʥʳʡ ʠʤʧʫʣʴʩ. 

ʊʘʢʦʡ ʜʚʠʛʘʪʝʣʴ ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʪʷʛʫ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. White Harold, March Paul, Lawrence James, Vera Jerry, Sylvester Andre. 

Measurement of Impulsive Thrust from a Closed Radio-Frequency Cavity in Vacuum 

// Journal of Propulsion and Power. ï Vol. 33. 2016. ï P. 830ï841.  

2. M.Tajmar and G.Fiedler. Direct Thrust Measurements of an EMDrive and 

Evaluation of Possible Side-Effects // 51st AIAA/SAE/ASEE Joint Propulsion 

Conference. ï 2015.  

3. ʂʠʪʘʡ ʠʩʧʳʪʘʝʪ ʚ ʢʦʩʤʦʩʝ ʥʘʨʫʰʘʶʱʠʡ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʜʚʠʛʘʪʝʣʴ: EADaily 

(ʨʫʩ.), EADaily. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 27 ʩʝʥʪʷʙʨʷ 2017. 

É ɸʣʝʢʩʝʝʚ ʅ. ɺ., 2021 
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ʋɼʂ 51-74 

ʇʘʣʴʤʦʚ ɸ.ʄ. 

ʠʥʞʝʥʝʨ-ʧʨʦʛʨʘʤʤʠʩʪ ʀʞɻʊʋ 

ʛ. ʀʞʝʚʩʢ, ʈʌ 

ʐʫʚʘʣʦʚʘ ʂ.ɺ. 

ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ ʀʞɻʊʋ, 

ʛ. ʀʞʝʚʩʢ, ʈʌ 

 

ʎʀʌʈʆɺɸʗ ʆɹʈɸɹʆʊʂɸ ʉʀɻʅɸʃɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ɼʀʉʂʈɽʊʅʆɻʆ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʌʋʈʔɽ 

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʜʘʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ, ʦʧʨʝʜʝʣʝʥ 

ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʪʦʜ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʌʫʨʴʝ. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ. 

ɺʳʧʦʣʥʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʪʦʯʥʦʩʪʠ ʵʪʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ, ʜʠʩʢʨʝʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ,  

ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʢʪʥʳʭ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5 ʩʤ ʜʦ 2-2.5 ʤ. 

ʇʨʠ ʵʪʦʤ ʩʠʛʥʘʣ ʜʣʷ ʤʘʣʦʤʦʱʥʳʭ ʢʦʤʧʘʢʪʥʳʭ ʩʠʩʪʝʤ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʰʫʤʦʚ, ʠ ʥʘ ʧʨʠʝʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʷ 

ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʰʫʤʦʚ.  

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʣʴʥʦʤʝʨ HC-SR04 



ISSN 2541-8076                                    ɸʂɸɼɽʄʀʏɽʉʂɸʗ ʇʋɹʃʀʎʀʉʊʀʂɸ                                    ̄ 7 / 2021 

 

 14 

(ʨʠʩ.1). ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʩʦʜʝʨʞʠʪ 2 ʧʴʝʟʦʜʘʪʯʠʢʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʛʝʥʝʨʠʨʫʝʪ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʘ ʜʨʫʛʦʡ ʧʨʠʥʠʤʘʝʪ. ɼʘʪʯʠʢ ʠʟʤʝʨʷʝʪ ʚʨʝʤʷ ʤʝʞʜʫ 

ʧʝʨʝʜʘʯʝʡ ʠ ʧʨʠʝʤʦʤ ʩʠʛʥʘʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʯʠʩʣʷʝʪʩʷ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ. 

 

ʈʠʩʫʥʦʢ 1 ï ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ HC-SR04 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 2 ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ 

ʜʘʣʴʥʦʤʝʨʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʳʯʠʩʣʷʣʦʩʴ ʨʘʩʩʪʦʷʥʠʝ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ 

ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʠ ʘʤʧʣʠʪʫʜʳ ʰʫʤʘ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʦʪ ʨʘʩʩʪʦʷʥʠʷ  

ʠ ʘʤʧʣʠʪʫʜʳ ʰʫʤʘ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 
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ʅʘ ʨʘʩʩʪʦʷʥʠʠ 1,5-2 ʤʝʪʨʘ ʘʤʧʣʠʪʫʜʘ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʩʨʘʚʥʠʤʘ ʩ 

ʘʤʧʣʠʪʫʜʦʡ ʰʫʤʘ, ʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,5 ʤʝʪʨʘ ʘʤʧʣʠʪʫʜʘ ʰʫʤʘ ʧʨʝʚʳʰʘʝʪ 

ʘʤʧʣʠʪʫʜʫ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʧʦʣʝʟʥʳʡ 

ʩʠʛʥʘʣ: 

- ʰʫʤ; 

- ʦʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ; 

- ʟʘʪʫʭʘʥʠʝ ʩʠʛʥʘʣʘ; 

- ʥʝʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʶʱʝʛʦ ʫʣʴʪʨʘʟʚʫʢ ʫʩʪʨʦʡʩʪʚʘ; 

- ʥʝʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ.  

ʐʫʤʦʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʜʨʫʛʦʡ ʩʠʛʥʘʣ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʵʪʦʪ 

ʪʝʨʤʠʥ ʦʟʥʘʯʘʝʪ çʩʣʫʯʘʡʥʳʡè ʰʫʤ ʬʠʟʠʯʝʩʢʦʡ (ʠʣʠ ʪʝʧʣʦʚʦʡ) ʚʝʣʠʯʠʥʳ. 

ʆʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ ï ʵʪʦ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʙʣʠʟʣʝʞʘʱʠʭ 

ʦʙʲʝʢʪʦʚ ʠ ʧʦʧʘʜʘʝʪ ʥʘ ʧʨʠʥʠʤʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʨʠʝʤʥʠʢ ʦʰʠʙʦʯʥʦ 

ʧʨʠʥʠʤʘʝʪ ʪʘʢʠʝ ʩʠʛʥʘʣʳ ʟʘ ʧʦʣʝʟʥʳʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪ ʨʘʩʩʪʦʷʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʰʠʙʢʦʡ.  

ɺ ʠʩʪʦʯʥʠʢʝ [2] ʫʧʦʤʠʥʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ, ʢʦʛʜʘ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʚʦʣʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʩʨʝʜʫ, ʦʥʘ ʧʦʛʣʦʱʘʝʪ ʵʥʝʨʛʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʯʘʩʪʠ ʵʥʝʨʛʠʠ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

         

ʛʜʝ Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ʜɹ/ʤ, 

L ï ʨʘʩʩʪʦʷʥʠʝ, ʤ, 

p(0), p(L) ï ʘʤʧʣʠʪʫʜʘ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʠʩʭʦʜʥʦʡ ʪʦʯʢʝ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

L, ʇʘ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʧʦʟʠʮʠʡ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʦʚ HC-SR04. ʊʨʘʜʠʮʠʦʥʥʘʷ 

ʩʭʝʤʘ ʘʥʘʣʦʛʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʅʉ-SR04 ʩʦʜʝʨʞʠʪ ʘʢʪʠʚʥʳʝ ʧʦʣʦʩʦʚʳʝ ʬʠʣʴʪʨʳ 

(1) 
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ʥʘ ʙʘʟʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʜʝʣʝʥʠʶ 

ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 2 ʤ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʨʘʙʦʪʳ 

ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ.  

 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʘʣʛʦʨʠʪʤʦʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʘ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʦʧʨʝʜʝʣʸʥ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ.  

ɺ ʩʪʘʪʴʝ çɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʴʝʟʦʜʘʪʯʠʢʦʚ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʘʛʨʝʩʩʠʚʥʳʤʠ ʩʨʝʜʘʤʠè [4] ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʫʣʴʪʨʘʟʚʫʢʘ: ʘʣʛʦʨʠʪʤ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ, ʘʣʛʦʨʠʪʤ ʉʘʚʠʮʢʦʛʦ-ɻʦʣʝʷ ʠ ʜʠʩʢʨʝʪʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (ɼʇʌ). ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʣʛʦʨʠʪʤʳ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʠ ʩʛʣʘʞʠʚʘʥʠʷ ʉʘʚʠʮʢʦʛʦ-ɻʦʣʝʷ ʜʘʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ ʟʘʤʝʪʥʳ 

ʤʠʢʨʦʰʫʤʳ. ɸʣʛʦʨʠʪʤ ʉʘʚʠʮʢʦʛʦ-ɻʦʣʝʷ ʣʫʯʰʝ ʬʠʣʴʪʨʫʝʪ ʪʨʝʫʛʦʣʴʥʳʤ 

ʰʘʙʣʦʥʦʤ çʦʢʥʦè, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʰʘʙʣʦʥʦʤ, ʥʦ ʜʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʇʌ ʩʠʣʴʥʦ ʠʩʢʘʞʘʝʪ 

ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ, ʥʦ ʜʣʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʥ ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʠʡ 

ʨʝʟʫʣʴʪʘʪ: ʰʫʤʳ ʦʪʣʠʯʥʦ ʫʙʠʨʘʶʪʩʷ, ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʩʠʛʥʘʣ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʠʩʭʦʜʥʳʡ ʚ ʜʦʣʞʥʦʤ ʚʠʜʝ.  

ɺ ʩʪʘʪʴʝ çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠè [2] ʧʨʠʚʝʜʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ɼʇʌ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. ɸʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʚʳʯʠʩʣʝʥʥʳʝ ʯʘʩʪʦʪʳ ʩʠʛʥʘʣʦʚ ʧʨʠ ʧʦʤʦʱʠ ɼʇʌ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʦʪʘʤ ʠʟʤʝʨʝʥʠʡ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʉʪʘʪʴʷ çʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʦʤ 

ʜʝʢʦʥʚʦʣʶʮʠʠ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠè [5] ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʪʦʜ ʜʝʢʦʥʚʦʣʶʮʠʠ 

(ʦʙʨʘʪʥʦʡ ʩʚʝʨʪʢʠ) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 
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ʣʫʯʰʫʶ ʦʮʝʥʢʫ ʬʫʥʢʮʠʠ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʉʭʝʤʘ ʦʙʨʘʙʦʪʢʠ 

ʠʩʧʦʣʴʟʫʝʪ ʬʠʣʴʪʨ ʜʝʢʦʥʚʦʣʶʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ɹʳʩʪʨʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (ɹʇʌ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʚʪʦʨʳ 

ʩʪʘʪʴʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʬʫʥʢʮʠʷ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʫʯʰʠʣʘʩʴ 

ʧʦʩʣʝ ʜʝʢʦʥʚʦʣʶʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʦʩʦʙ ɼʇʌ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʘʜʘʯ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ɼʇʌ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ɼʇʌ ï ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʝʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʯʠʩʝʣ, ʯʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ (ʘʥʘʣʦʛʦʚʦʡ) ʦʙʨʘʙʦʪʢʝ.  

 

ɸʣʛʦʨʠʪʤ ɼʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ 

ɼʇʌ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ. ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʚʳʜʝʣʝʥʠʷ 

ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʨʘʚʥʝʥʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʡ 

ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩ ʫʩʪʘʥʦʚʢʦʡ ʩʨʘʙʘʪʳʚʘʥʠʷ. 

ʌʦʨʤʫʣʘ ɼʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ: 

 

N ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʠʟʤʝʨʝʥʥʳʭ ʟʘ ʧʝʨʠʦʜ; 

{\displaystyle x_{n},\quad n=0,\dots ,N-1,}xn, n=0éN-1 ï ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʠʛʥʘʣʘ (ʚ ʜʠʩʢʨʝʪʥʳʭ ʚʨʝʤʝʥʥʳʭ ʪʦʯʢʘʭ ʩ ʥʦʤʝʨʘʤʠ { \displaystyle n=0,\dots ,N-

1}  n=0éN-1 ), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ; 

Xk, k=0éN-1{\displaystyle X_{k},\quad k=0,\dots ,N-1,} ï {\displaystyle 

N}N ʢʦʤʧʣʝʢʩʥʳʭ ʘʤʧʣʠʪʫʜ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʣʘʛʘʶʱʠʭ ʠʩʭʦʜʥʳʡ 

ʩʠʛʥʘʣ; ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ;  

k ï ʠʥʜʝʢʩ ʯʘʩʪʦʪʳ. ʏʘʩʪʦʪʘ {\displaystyle k}k-ʛʦ ʩʠʛʥʘʣʘ ʨʘʚʥʘ { \displaystyle 

{ \frac {k}{T}}} , ʛʜʝ {\displaystyle T}T ï ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʙʨʘʣʠʩʴ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

(2) 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BC%D0%BF%D0%BB%D0%B8%D1%82%D1%83%D0%B4%D0%B0
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ʇʦʩʢʦʣʴʢʫ ʠʟʣʫʯʘʪʝʣʴ ʠ ʧʨʠʝʤʥʠʢ ï ʵʪʦ ʤʝʭʘʥʠʯʝʩʢʘʷ ʢʦʣʝʙʘʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ, ʪʦ ʣʶʙʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʩʠʥʫʩʦʚ ʠ ʢʦʩʠʥʫʩʦʚ. 

Øὸ ὃ ÃzÏÓ ύὸȟ 

̔ὸ ὃ ÓzÉÎ ύὸȟ 

ʛʜʝ ʭ,ʫ ï ʩʤʝʱʝʥʠʝ ʩʠʛʥʘʣʘ, 

ɸ ï ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ, 

wt ï ʬʘʟʘ ʢʦʣʝʙʘʥʠʷ. 

ʕʪʦ ʬʦʨʤʫʣʘ ʢʦʣʝʙʘʥʠʷ (3), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʜʝʡʩʪʚʫʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʝʨʠʦʜʘ. ʀʟ ʵʪʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʣʝʙʘʥʠʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (2) ʧʦʣʫʯʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʜʝʣʠʪʩʷ ʥʘ N ï 

ʨʘʚʥʦʝ ʯʠʩʣʦ ʧʨʦʤʝʞʫʪʢʦʚ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʪʦʣʴʢʦ 1 ʯʘʩʪʦʪʳ ï 40 ʢɻʮ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʚʳʨʘʞʝʥʠʝ  ʪʨʝʙʫʝʤʦʡ ʯʘʩʪʦʪʦʡ ʩʠʛʥʘʣʘ: 

ÃÏÓ ύὸj ÃÏÓ ςz “z Ὢz ὸjȟ 

ÓÉÎ ύὸj ÓÉÎ ςz “z Ὢz ὸjȟ 

ʛʜʝ  

f ï ʯʘʩʪʦʪʘ ʧʨʠʰʝʜʰʝʛʦ ʩʠʛʥʘʣʘ (ɻʮ),  

j ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʟʥʘʯʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ; 

tj ï ʟʥʘʯʝʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ, ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

ὸj ὸj-1
samp

ȟ 

ὸ0
ρ

Ὢsamp
ȟ 

ʛʜʝ fsamp ï ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ (ɻʮ). 

ʌʦʨʤʫʣʘ (2) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʚʠʜʝ. 

ʂʦʨʝʥʴ ʠʟ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʌʫʨʴʝ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(7).  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʌʫʨʴʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

(5) 

(4) 

(3) 
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ὥN ὥ N̖-1z ÃÏÓςz “z Ὢz ὸj-1 N̖ ÃzÏÓςz “z Ὢz ὸj ȟ 

ὦN ὦ N̖-1z ÓÉÎςz “z Ὢz ὸj-1 N̖ ÓzÉÎςz “z Ὢz ὸj ȟ 

ʛʜʝ j ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʟʥʘʯʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ, 

N ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ; ʥʦʤʝʨ ʛʘʨʤʦʥʠʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚʳʯʠʩʣʝʥʠʷ, 

XN ï ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ - ʵʪʦ ʟʥʘʯʝʥʠʷ, ʚʟʷʪʳʝ ʩ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ɸʎʇ).  

ʇʦʩʢʦʣʴʢʫ ʛʝʥʝʨʘʮʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʨʘʪʥʦʤ 

ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. ʃʶʙʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ 

ʵʬʬʝʢʪʦʤ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ï ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ. ʂʦʛʜʘ ʧʴʝʟʦʵʣʝʤʝʥʪ 

ʥʘʯʠʥʘʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʤʧʫʣʴʩʳ, ʧʦʣʥʘʷ ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ ʥʘʙʠʨʘʝʪʩʷ ʪʦʣʴʢʦ 

ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ. ʕʬʬʝʢʪ ʠʥʝʨʮʠʦʥʥʦʩʪʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʜʘʥʥʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʠʤʠ ʚ 

ʩʝʙʷ ʞʝʩʪʢʦʩʪʴ ʩʠʩʪʝʤʳ, ʚʥʫʪʨʝʥʥʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʦʜʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩʠʛʥʘʣ ʥʝ ʙʫʜʝʪ 

ʦʙʥʘʨʫʞʝʥ. ʉʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ, 

ʥʦ ʵʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʴʶ ʤʝʞʜʫ ʧʨʠʝʤʥʠʢʦʤ ʠ ʧʝʨʝʜʘʪʯʠʢʦʤ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʦʪʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʠ ʧʝʨʝʜʘʯʝʡ ʜʦʩʪʘʪʦʯʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ, ʯʪʦʙʳ ʥʝ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʝʨʝʜʘʯʝ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʜʣʷ 

ʪʠʧʦʚʳʭ ʢʦʤʧʘʢʪʥʳʭ ʩʠʩʪʝʤ ʦʛʨʘʥʠʯʝʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 8, ʠ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʚ ʜʝʪʝʢʪʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ 40 ʢɻʮ [6], 

ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʝʨʝʜʘʪʯʠʢ ʛʝʥʝʨʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 8 

ʠʤʧʫʣʴʩʦʚ ʯʘʩʪʦʪʦʡ 40 ʢɻʮ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʩ ʚʳʚʦʜʦʚ 

ʧʴʝʟʦʠʟʣʫʯʘʪʝʣʷ.  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʢʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ 

ʚʩʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

(6) 
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ʈʠʩʫʥʦʢ 3 ï ʆʩʮʠʣʣʦʛʨʘʤʤʘ ʩ ʜʘʪʯʠʢʘ 

 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʌʫʨʴʝ aN ʠ bN ʚ ʬʦʨʤʫʣʝ (6) ʠʟ 

ʧʨʝʜʳʜʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʌʫʨʴʝ ʚʳʯʠʪʘʝʪʩʷ ʧʨʝʜʳʜʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʛʥʘʣʘ ʩ ɸʎʇ ʥʘ ʩʠʥʫʩ ʠ ʢʦʩʠʥʫʩ ʠ ʧʨʠʙʘʚʣʷʝʪʩʷ ʵʪʦ 

ʧʨʦʠʟʚʝʜʝʥʠʝ, ʧʦʩʯʠʪʘʥʥʦʝ ʜʣʷ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ. ʂʘʞʜʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ ʠʟ 8 ʠʤʧʫʣʴʩʦʚ ʚʳʜʝʣʷʝʪʩʷ ʠ ʩʢʣʘʜʳʚʘʝʪʩʷ, ʟʘ ʩʯʝʪ 

ʯʝʛʦ ʩʠʛʥʘʣ ʨʘʩʪʝʪ ʧʦ ʘʤʧʣʠʪʫʜʝ. ɺʳʯʠʪʘʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʟʥʘʯʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʵʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʢʦʥʥʘʷ ʬʫʥʢʮʠʷ ʜʚʠʛʘʝʪʩʷ, ʠ ʬʦʨʤʫʣʘ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʌʫʨʴʝ ʧʨʦʭʦʜʠʪ 

ʧʦ ʚʩʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʛʘʨʤʦʥʠʢ ʜʣʷ N-ʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘʭʦʜʠʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

ˍ Ѝὥ ὦ .  

ʂʦʩʠʥʫʩʳ ʠ ʩʠʥʫʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʨʫʛ 

ʜʨʫʛʘ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ. ʂʦʛʜʘ ʛʨʘʬʠʢ ʩʠʥʫʩʘ ʤʘʣ, ʪʦ 

ʛʨʘʬʠʢ ʢʦʩʠʥʫʩʘ ʚʝʣʠʢ, ʘ ʢʦʛʜʘ ʛʨʘʬʠʢ ʢʦʩʠʥʫʩʘ ʤʘʣ, ʪʦ ʚʝʣʠʢ ʛʨʘʬʠʢ ʩʠʥʫʩʘ. 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ 

ʇʦʩʪʦʷʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʣʦʞʥʳʭ ʪʨʝʚʦʛ (CFAR). ʅʘ ʚʭʦʜ ʩʭʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʫʧʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʫʩʨʝʜʥʝʥʠʝʤ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʉʭʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʣʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʜʘʥʥʦʛʦ 

(7) 
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ʠʥʪʝʨʚʘʣʘ ʧʦʣʝʟʥʳʤ ʠʣʠ ʧʦʤʝʭʦʡ.  

ʇʨʠ ʧʦʠʩʢʝ ʮʝʥʪʨʘ ʤʘʩʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ReLu (ʨʠʩ.4), 

ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ.  

 

ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ReLu 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʬʫʥʢʮʠʷ ReLu ʚʳʜʝʣʷʝʪ ʪʦʣʴʢʦ ʪʝ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʛʨʘʬʠʢ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʌʦʨʤʫʣʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʧʦʠʩʢʘ ʮʝʥʪʨʘ ʤʘʩʩ:  

Ὓὃ Ὓὃ ὶὩὰόὃ ȟ 

Ὓὓ Ὓὓ ὶὩὰόὃ ὔzȟ 

ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʯʝʪʦʚ ʚʨʝʤʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ, ʛʜʝ ʛʨʘʬʠʢ ʜʝʡʩʪʚʫʶʱʠʭ 

ʟʥʘʯʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛ; 

Ὓὃ ï ʩʫʤʤʘ ʜʝʡʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ; 

SM ï ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʪʩʯʝʪʦʚ 

ʚʨʝʤʝʥʠ. 

ʎʝʥʪʨ ʤʘʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ὅ  
Ὓὓ

Ὓὃ
Ȣ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʮʝʥʪʨʘ ʤʘʩʩ ʧʨʦʚʦʜʠʪʩʷ ʢʘʣʠʙʨʦʚʢʘ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʬʫʥʢʮʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʚʨʝʤʝʥʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʚʳʯʠʩʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʜʘʣʴʥʦʤʝʨʘʤʠ. 

 

(8) 

(9) 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʈʠʩʫʥʦʢ 5 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

 

ʅʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ:  

STM32 ï ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ STM32F411Vʉʊ6, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʧʫʩʢʘ 

ʚʝʱʘʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʜʣʷ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʘ ʧʨʠʝʤʥʠʢʘ; 

ʊʍ - ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʠʟʣʫʯʘʪʝʣʴ; 

RX - ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʨʠʝʤʥʠʢ; 

ʋʩʠʣʠʪʝʣʴ ʠ ʘʥʘʣʦʛʦʚʳʡ ʬʠʣʴʪʨ ʩʦʜʝʨʞʘʪʩʷ ʚ ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʪʯʠʢʘ HC-SR04, ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʷʭ; 

ʇʂ ï ʫʩʪʨʦʡʩʪʚʦ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʧʨʠʥʠʤʘʝʪ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ UART 

(Universal asynchronous receiver/transmitter) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ. 

ʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʘ ʚ ʧʨʠʝʤʥʦʡ ʯʘʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 555555 ɻʮ, ʨʘʟʨʷʜʥʦʩʪʴʶ ɸʎʇ 12 ʙʠʪ 

ʠ ʯʘʩʪʦʪʦʡ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ 40 ʢɻʮ. ʅʘ 

ʨʠʩʫʥʢʘʭ 6-10 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 1, 

2, 3, 4, 4,5 ʤ.  
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ʈʠʩʫʥʦʢ 6 ï ɻʨʘʬʠʢ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ 

 

 

ʈʠʩʫʥʦʢ 7 ï ɻʨʘʬʠʢ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʤ 

 

 

ʈʠʩʫʥʦʢ 8 ï ɻʨʘʬʠʢ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3 ʤ 
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ʈʠʩʫʥʦʢ 9 ï ɻʨʘʬʠʢ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4 ʤ 

 

 

ʈʠʩʫʥʦʢ 10 ï ɻʨʘʬʠʢ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4,5 ʤ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ 

ʫhʤʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ 900. ʉʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ, ʩʦʜʝʨʞʘʱʘʷ ʟʥʘʯʝʥʠʝ 

ʘʤʧʣʠʪʫʜʳ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʨʘʩʩʪʦʷʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1  

ɿʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

ʈʘʩʩʪʦʷʥʠʝ, ʩʤ ɸʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ 

100 38502 

200 17440 

300 5016 

400 3350 

450 2952 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʥʘʜ ʰʫʤʦʤ. ʅʘʡʜʝʥʥʳʡ ʩʠʛʥʘʣ ʧʦʟʚʦʣʷʝʪ ʫʚʝʨʝʥʥʦ ʠ ʥʘʜʝʞʥʦ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʜʦ 

ʨʘʩʩʪʦʷʥʠʷ ʙʦʣʝʝ 4,5 ʤ. 

ʅʘ ʨʠʩʫʥʢʝ 11 ʠ 12 ʠʟʦʙʨʘʞʝʥʳ ʛʨʘʬʠʢʠ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʩʠʛʥʘʣʘ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʠʩʪʘʥʮʠʠ 4.5 ʤ. 

  

ʈʠʩʫʥʦʢ 11 ï ʀʩʭʦʜʥʳʡ ʩʠʛʥʘʣ 

 

 

ʈʠʩʫʥʦʢ 12 ï ʉʠʛʥʘʣ ʧʦʩʣʝ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
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ʅʘ ʨʠʩʫʥʢʝ 11 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

-200 ʜʦ 250. ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʧʝʨʝʭʦʜʷʪ ʚ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʯʘʩʪʴ (ʨʠʩ.12). 

 

ʆʮʝʥʢʘ ʧʦʛʨʝʰʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʜʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ 

ʧʦʛʨʝʰʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʚʳʙʦʨʢʠ ʧʦ ʬʦʨʤʫʣʝ (10) ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 1 ʤ ʜʦ 4.5 ʤ ʠ ʩʦʩʪʘʚʣʝʥ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʰʠʙʢʠ (ʨʠʩ.13). 

 

ʛʜʝ xi ï ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, 

 ̖- ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, 

n ï ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 10 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʰʠʙʢʠ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʦʰʠʙʢʘ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ, ʥʦ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʣʠʥʝʡʥʘʷ ʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,5 ʩʤ ʜʦ 1,8 ʩʤ.  

(10) 
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ɿʘʢʣʶʯʝʥʠʝ 

 ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ, ʦʧʨʝʜʝʣʝʥ 

ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʪʦʜ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʌʫʨʴʝ. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʨʘʙʦʪʳ 

ʫʣʪɹʨʘʟʚʫʢʦʚʦʡ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʝʥ ʦʪ 2 ʤ ʜʦ 4,5 ʤ. ʆʰʠʙʢʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ, ʥʦ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʠʩʩʣʝʜʦʚʘʥʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʋɼʂ 514.7 

ʉʝʨʛʝʝʚ ʄ.ʅ. 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,  ʜʦʮʝʥʪ,  ʈɻɸʊʋ ʠʤʝʥʠ ʇ.ɸ. ʉʦʣʦʚʴʝʚʘ,  

ʛ. ʈʳʙʠʥʩʢ, ʈʌ 

 

ʈɸʉʏɽʊ ʆɹʒɽʄɸ ɹɽʉʂʆʅɽʏʅʆʄɽʈʅʆʁ ʉʌɽʈʓ  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʜʚʫʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʸʤʘ 

ʙʝʩʢʦʥʝʯʥʦʤʝʨʥʦʡ ʩʬʝʨʳ. ʇʨʠʚʝʜʝʥʳ ʧʦʜʨʦʙʥʳʝ ʚʳʚʦʜʳ ʢʦʥʝʯʥʦʡ ʠ 

ʨʝʢʫʨʨʝʥʪʥʦʡ ʬʦʨʤʫʣ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʲʸʤʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʨʘʩʯʝʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʬʦʨʤʫʣ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʲʝʤ ʙʝʩʢʦʥʝʯʥʦʤʝʨʥʦʡ 

ʝʜʠʥʠʯʥʦʡ ʩʬʝʨʳ ʨʘʚʝʥ ʥʫʣʶ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʝʩʢʦʥʝʯʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʬʝʨʘ, ʦʙʲʸʤ, ʠʥʪʝʛʨʘʣ ʕʡʣʝʨʘ, 

 ʠʥʪʝʛʨʘʣ ʇʫʘʩʩʦʥʘ. 

 

ɹʝʩʢʦʥʝʯʥʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢ ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʦʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʬʠʟʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʦʙʲʝʢʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʝʜʠʥʠʯʥʳʤ ʙʝʩʢʦʥʝʯʥʦʤʝʨʥʳʤ ʚʝʢʪʦʨʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʥʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʘʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʦʧʠʩʳʚʘʝʪ ʪʨʘʝʢʪʦʨʠʶ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʤʝʨʥʦʡ ʩʬʝʨʝ.  ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʲʸʤʘ ʦʙʲʸʤ ʪʘʢʦʡ ʩʬʝʨʳ.  

ɼʣʷ ʨʝʰʝʥʠʷ  ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ, ʠʟʚʝʩʪʥʳʭ ʠʟ 

ʣʠʪʝʨʘʪʫʨʳ, ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʤʝʪʦʜʘ [1,2]. 

ʉʥʘʯʘʣʘ ʟʘʧʠʰʝʤ, ʢʘʢ ʚʳʯʠʩʣʷʝʪʩʷ ʦʙʲʸʤ ʪʨʸʭʤʝʨʥʦʛʦ ʢʫʙʘ ʩ ʨʝʙʨʦʤ r 
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ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʦʙʲʸʤʘ ʰʘʨʘ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ʢʘʢ 

ʥʝʟʘʚʠʩʠʤʦʡ ʥʝ ʧʦʣʫʯʠʪʩʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʚʷʟʘʥʳ ʫʨʘʚʥʝʥʠʝʤ ʩʬʝʨʳ 

2 2 2 2

1 2 3... .x x x r+ + + = 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʲʸʤ n ï ʤʝʨʥʦʛʦ ʰʘʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʨʘʟʤʝʨʥʦʡ ʚʝʣʠʯʠʥʝ 
nr . 

n

nV c r=  

ʐʘʨ, ʵʪʦ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʤʝʨʥʦʩʪʴ ʩʬʝʨʳ ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʨʘʟʤʝʨʥʦʩʪʠ ʰʘʨʘ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʰʘʨʘ ʠ ʩʬʝʨʳ ʚ 

ʨʘʟʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʘʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ. 

ʊʘʙʣʠʮʘ 1 

ʐʘʨ ʠ ʩʬʝʨʘ ʚ ʨʘʟʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ 

3-ʭ ʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

3d h ʘʨ  

ʰʘʨ 

34

3
V r= p

 

2d ʩʬʝʨʘ 
ʩʬʝʨʘ 

24S r= p 

2-ʭ ʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
2d h ʘʨ 

ʢʨʫʛ 
2V r=p 

1d ʩʬʝʨʘ ʦʢʨʫʞʥʦʩʪʴ 2S r= p 

1- ʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 1d h ʘʨ ʦʪʨʝʟʦʢ 2V r=  

0d ʩʬʝʨʘ ʢʨʘʡʥʠʝ ʪʦʯʢʠ ʦʪʨʝʟʢʘ 

 

ʇʨʦʱʝ ʚʩʝʛʦ ʦʙʲʸʤ ʰʘʨʘ ʚʳʯʠʩʣʠʪʴ ʯʝʨʝʟ ʚʳʨʘʞʝʥʠʝ ʩʦʜʝʨʞʘʱʝʝ ʧʣʦʱʘʜʴ  

ʩʬʝʨʠʯʝʩʢʦʛʦ ʩʣʦʷ S 

0

.

r

V Sdr=ñ
 



ISSN 2541-8076                                    ɸʂɸɼɽʄʀʏɽʉʂɸʗ ʇʋɹʃʀʎʀʉʊʀʂɸ                                    ̄ 7 / 2021 

 

 30 

ɺ  n ï ʤʝʨʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʩʦʭʨʘʥʷʝʪ ʩʠʣʫ, ʠ ʜʣʷ ʧʣʦʱʘʜʠ 

ʛʠʧʝʨʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʠʤ 

1.n

n

dV
S c nr

dr

-= =
 

ʏʪʦʙʳ ʥʘʡʪʠ 
nʩ  ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʸʤ ʚʳʨʘʟʠʪʴ ʜʨʫʛʠʤ, ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ 

nʩ  

ʦʙʨʘʟʦʤ, ʥʘʧʨʠʤʝʨ ʯʝʨʝʟ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ. ʅʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʧʝʨʝʤʝʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʤʠ ʥʘʜʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦ ʚʩʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ  

1

1 2

0

... ... .n

n nV c nr dr dx dx dx

¤ +¤ +¤

-

-¤ -¤

= =ñ ñ ñ
 

ʆʙʘ ʠʥʪʝʛʨʘʣʘ ʧʨʠ ʵʪʦʤ ʜʘʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʨʘʩʭʦʜʷʪʩʷ. ʏʪʦʙʳ ʠʥʪʝʛʨʘʣʳ ʥʝ ʨʘʩʭʦʜʠʣʠʩʴ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʧʦʜʠʥʪʝʛʨʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʟʘʚʠʩʷʱʝʝ ʦʪ r ʠ ʙʳʩʪʨʦ ʫʙʳʚʘʶʱʝʝ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ r. ʇʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʠʝ ʠʣʠ ʬʫʥʢʮʠʷ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʘʚʦʤ ʠʥʪʝʛʨʘʣʝ. ʊʘʢʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ 
2re- . 

2 21

1 2

0

... ...r n r

n nI c n e r dr e dx dx dx

¤ +¤ +¤

- - -

-¤ -¤

= =ñ ñ ñ
 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʠʤʝʝʤ 

( )( )( )
22 2 2 2 22

1 1 1 1 2( ... )

1 2 1 2 1 2... ... ... .nxx x x x xr

n n ne dx dx dx e dx dx dx e dx e dx e dx
-- + + + - -- = =

 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʧʨʘʚʦʛʦ ʠʥʪʝʛʨʘʣʘ ʧʦʣʫʯʠʤ 

22 2 2
1 2 2

1 2... .n

n
n

xx x x

nI e dx e dx e dx e dx

+¤ +¤ +¤ +¤

-- - -

-¤ -¤ -¤ -¤

å õ
= = =pæ ö

ç ÷
ñ ñ ñ ñ

 

 ɺ ʧʦʩʣʝʜʥʝʤ ʚʳʨʘʞʝʥʠʠ ʚ ʩʢʦʙʢʘʭ ʧʦʣʫʯʠʣʩʷ ʠʥʪʝʛʨʘʣ ʇʫʘʩʩʦʥʘ 

2

.xe dx

+¤

-

-¤

= pñ
 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʦʚʝʜʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

2,      2 2y r dy rdr ydr= = =
 

ʇʦʩʣʝ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʥʪʝʛʨʘʣ ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ 
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2 1
1 2

0 0

1 1
ɻ ,

2 2 2

n

r n y n
I e r dr e y dy

¤ ¤
-

- - - å õ
= = =æ ö

ç ÷
ñ ñ

  

ʛʜʝ  () 1

0

ɻ y zz e y dy

¤

- -=ñ  ʛʘʤʤʘ ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ. 

ʇʨʠʨʘʚʥʷʚ ʧʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʠʥʪʝʛʨʘʣʦʚ ʚʳʨʘʟʠʤ ʠʩʢʦʤʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 
nʩ  

2ɻ .
2 2

n

nʩ n nå õ
=pæ ö

ç ÷  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʲʸʤʘ ʰʘʨʘ ʩ ʨʘʜʠʫʩʦʤ r=1 ʧʦʣʫʯʠʤ V=cn , ʪ.ʝ. 

22
.

ɻ
2

n

V
n

n

p
=

å õ
æ ö
ç ÷ 

ʊʝʧʝʨʴ ʫʩʪʨʝʤʠʤ n ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʠ ʧʨʦʚʝʜʝʤ ʟʘʤʝʥʫ n=2m. ʊʦʛʜʘ ʩ 

ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʷ ( )ɻ 1 = !m m+   ʧʦʣʫʯʠʤ 

V= ,             1,2,3,...     n=2,4,6, ....
( 1)! !

m m

m
m m m

p p
= =

-  

ʀʟ ʧʦʩʣʝʜʥʝʛʦ ʚʳʨʘʞʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ m ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 

ʦʙʲʸʤ ʰʘʨʘ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ  

( ) 0V n=¤ =. 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʢ ʚʳʯʠʩʣʝʥʠʶ ʦʙʲʸʤʘ n ï ʤʝʨʥʦʛʦ ʰʘʨʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʝʢʦʪʦʨʫʶ ʨʝʢʫʨʨʝʥʪʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ [2]. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʚʳʯʠʩʣʷʝʪʩʷ 2-ʭ ʤʝʨʥʳʡ ʦʙʲʸʤ, ʪ.ʝ. ʧʣʦʱʘʜʴ ʢʨʫʛʘ. 

2 2

r

r

V xdy
-

=ñ
 

ʇʨʠ ʵʪʦʤ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ 2x ï ʵʪʦ ʦʙʲʸʤ ʦʜʥʦʤʝʨʥʦʛʦ ʰʘʨʘ  ʩ 

ʨʘʜʠʫʩʦʤ r=x, ʪ.ʝ. ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

2 1( ) .

r

r

V V x dy
-

=ñ
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ʂʦʦʨʜʠʥʘʪʳ x ʠ y ʩʚʷʟʘʥʳ ʫʨʘʚʥʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʠ 

2 2 2.x y r+ =  

ʉʘʤ ʧʨʦʮʝʩʩ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʧʦʢʨʳʪʠʝ ʦʙʲʸʤʘ V 

ʦʙʲʸʤʘʤʠ Vdy ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʩʝʭ 

ʧʨʝʜʳʜʫʱʠʭ ʠʟʤʝʨʝʥʠʡ (ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʘʛʘʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ). ɼʝʢʘʨʪʦʚʳ 

ʢʦʦʨʜʠʥʘʪʳ x ʠ y  ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ ʫʛʦʣ  Ŭ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʪʦʯʢʦʡ ʥʘ ʩʬʝʨʝ (ʨʠʩ.1), ʪ.ʝ. 

cos( ),        sin( ),       cos( ) .x r y r dy r dx= a = a = a 

 

ʈʠʩʫʥʦʢ 1 ï ʂ ʚʳʯʠʩʣʝʥʠʶ ʜʚʫʤʝʨʥʦʛʦ ʦʙʲʸʤʘ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ V2 ʧʦʣʫʯʠʤ 

/2

2 1

/2

( cos( )) cos( ) .V V r r d

p

-p

= a Ö a añ
 

ʇʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʦʪ ʚʪʦʨʦʛʦ ʠʟʤʝʨʝʥʠʷ ʢ ʪʨʝʪʴʝʤʫ ʠ ʪʘʢ ʜʘʣʝʝ ʘʥʘʣʦʛʠʯʝʥ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʦʙʱʫʶ ʬʦʨʤʫʣʫ 

/2

1

/2

( cos( )) cos( ) ,n nV V r r d

p

+

-p

= a Ö a añ
 

ʠʣʠ       

2 2 2

1 1 1( ) ,     ʛʜʝ    . 

r

n n n n n n

r

V V x dx x x r

+

+ + +

-

= + =ñ
 

ʇʨʦʚʝʜʝʤ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʵʪʦʡ ʬʦʨʤʫʣʝ ʜʣʷ r=1 ʠ ʧʦ ʬʦʨʤʫʣʝ ʧʦʣʫʯʝʥʥʦʡ 

ʨʘʥʝʝ   

n=3,  
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/2 /2

2 2 3

2 3

/2 /2

,       (cos( )) cos( ) cos( ) ,V r V d d

p p

-p -p

=p = p a Ö a a=p a añ ñ
 

/2 /2 1

3 2 2

3

/2 /2 1

4 4
cos( ) cos( ) (sin ) (1 t ) ,         .

3 3
d d dt V

p p +

-p -p -

a a= a a = - = = pñ ñ ñ
 

ʇʦ ʬʦʨʤʫʣʝ ʧʦʣʫʯʝʥʥʦʡ ʨʘʥʝʝ 

3

2 22 2 4 3
,         ɻ .

3 3 2 2
ɻ 3ɻ

2 2

n

V
n

n

p p på õ
= = = p =æ ö
å õ å õ ç ÷
æ ö æ ö
ç ÷ ç ÷  

n=4 

/2 /2 2
3 3 4

3 4

/2 /2

4 4 4
,       (cos( )) cos( ) cos( ) .

3 3 3 2
V r V d d

p p

-p -p

p
= p = p a a a= p a a=ñ ñ

 

ʇʦ ʬʦʨʤʫʣʝ ʧʦʣʫʯʝʥʥʦʡ ʨʘʥʝʝ  

2

2,            V= = .
2 ! 2

mn
m

m

p p
= =

 

ʂʘʢ ʚʠʜʥʦ, ʧʦ ʵʪʦʡ ʬʦʨʤʫʣʝ ʨʘʩʯʝʪ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʦ 

ʨʝʢʫʨʨʝʥʪʥʘʷ ʬʦʨʤʫʣʘ ʙʦʣʝʝ ʥʘʛʣʷʜʥʘ. 

 

Cʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʙʲʸʤ ʠ ʧʣʦʱʘʜʴ n ʤʝʨʥʦʡ ʩʬʝʨʳ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 

https://helpiks.org/5-34885.html  

2. Thayer Watkins . Area-Volume Formulas for N-Dimensional Spheres and Balls 

[ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: https://www.sjsu.edu/faculty/watkins/ndim.htm 

É ʉʝʨʛʝʝʚ ʄ.ʅ., 2021 
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ʋɼʂ 662 

ɸʣʝʢʩʘʰʠʥʘ ʀ.ɺ.,  

ʩʪʫʜʝʥʪʢʘ çʈʕʋ ʠʤ ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè, ʛ. ʄʦʩʢʚʘ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʛʘʧʢʠʥ ɸ.ʄ.,  

ʜʦʮʝʥʪ, çʈʕʋ ʠʤ ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè,  

ʛ. ʄʦʩʢʚʘ, ʈʌ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʋʇɸʂʆɺʂʀ ʀ ʍʈɸʅɽʅʀʗ ʆʇɸʉʅʓʍ ɻʈʋɿʆɺ 

(ʃɽɻʂʆɺʆʉʇʃɸʄɽʅʗʖʑʀʍʉʗ ɺɽʑɽʉʊɺ) 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʧʠʩʘʥʳ ʛʣʘʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʘʢʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ. 

ʇʨʘʚʠʣʴʥʘʷ ʫʧʘʢʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʫʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʨʫʟʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʋʧʘʢʦʚʢʘ, ʩʢʣʘʜ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ (ʉɺʍ), ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ,  

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʛʨʫʟ, ʢʘʯʝʩʪʚʦ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʚʦʟʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʨʢʠʨʦʚʢʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʚʳʙʦʨʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʪʦʚʘʨʦʚ ʥʘ ʩʢʣʘʜʘʭ. ʃʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʦʧʘʩʥʦʝ ʚʝʱʝʩʪʚʦ ï ʵʪʦ ʦʯʝʥʴ 

ʛʦʨʶʯʝʝ ʚʝʱʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣ ʠʣʠ ʩʤʝʩʴ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʦʤ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʦʪ ʟʘʞʞʝʥʠʷ ʩʧʠʯʢʠ, ʠʩʢʨʳ ʠʣʠ ʦʪ ʩʠʣʴʥʦʛʦ ʥʘʢʦʣʝʥʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʚʦʜʘ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʩʦʩʪʘʚʝ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ 

ʚʝʱʝʩʪʚ ʠʛʨʘʶʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ, ʩʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

ʤʝʪʘʥ, ʵʪʘʥ, ʚʦʜʦʨʦʜ ʠ ʧʨʦʧʘʥ, ʪʘʢʞʝ ʛʦʨʶʯʠʝ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ 

ʮʝʣʣʫʣʦʠʜ, ʧʦʣʠʩʪʠʨʦʣ ʠ ʙʫʤʘʞʥʳʡ ʣʠʩʪ, ʩʪʨʫʞʢʘ ʦʪ ʜʝʨʝʚʘ, ʠ ʜʨʫʛʠʝ ʚʠʜʳ 

ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ, ʙʝʥʟʦʣ, ʘʮʝʪʦʥ ʠ ʙʝʥʟʠʥ. ɺʩʝ 
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ʦʧʘʩʥʳʝ ʛʨʫʟʳ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʜʚʝʨʛʘʶʪ ʩʝʨʴʝʟʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʵʢʠʧʘʞ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʙʦʨʪʫ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʚʩʶ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʮʝʣʦʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʫʧʘʢʦʚʢʘ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʋʧʘʢʦʚʦʯʥʳʤ ʢʦʤʧʣʝʢʪʘʤ ʛʨʫʟʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʭʦʜʠʪʴ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʧʨʦʚʝʨʢʫ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʚʳʜʘʝʪʩʷ 

ʦʬʠʮʠʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʝʝ ʧʨʦʭʦʞʜʝʥʠʝ. ʋ ʢʘʞʜʦʛʦ 

ʤʘʨʢʠʨʦʚʦʯʥʦʛʦ ʟʥʘʢʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʦʝ ʛʨʫʟʦʚʦʝ ʤʝʩʪʦ. ɽʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʤʘʨʢʠʨʦʚʢʘ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪ ʦʩʥʦʚʥʫʶ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʫʧʘʢʦʚʢʘ, 

ʤʘʨʢʠʨʦʚʢʘ ʥʘ ʥʝʡ ʠʣʠ ʞʝ ʩʘʤʘ ʪʘʨʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʦʧʘʩʥʳʡ ʛʨʫʟ ʥʝ ʠʤʝʶʪ ʧʨʘʚʦ ʜʦʧʫʩʪʠʪʴ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. 

ʋʧʘʢʦʚʢʘ ʦʙʷʟʘʥʘ ʦʪʚʝʯʘʪʴ ʥʝʩʢʦʣʴʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʢʘʯʝʩʪʚʦ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ 

(ʫʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʦʪʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ); ʥʘʣʠʯʠʝ ʫ 

ʫʧʘʢʦʚʢʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 

ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʦʧʘʩʥʳʭ ʫʛʨʦʟ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʥʝʡ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ); 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʧʘʢʦʚʦʯʥʳʝ ʩʚʦʡʩʪʚʘ (ʦʥʠ ʧʦʤʦʛʘʶʪ ʚʳʜʝʨʞʘʪʴ ʣʶʙʳʝ 

ʫʛʨʦʟʳ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ). ʅʘʜʧʠʩʠ ʥʘ ʫʧʘʢʦʚʢʝ 

ʜʦʣʞʥʳ ʣʝʛʢʦ ʯʠʪʘʪʴʩʷ, ʤʘʪʝʨʠʘʣ ʥʘʜʧʠʩʠ ʜʦʣʞʝʥ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʡ ʠ ʥʝ ʠʤʝʪʴ 

ʧʨʠʯʠʥ ʜʣʷ ʧʣʦʭʦʡ ʯʠʪʘʙʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʱʠʱʘʪʴ ʫʧʘʢʦʚʢʫ ʦʪ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʦʧʘʩʥʦʛʦ ʛʨʫʟʘ, ʥʝ ʪʨʝʙʫʶʱʝʛʦ ʫʧʘʢʦʚʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʚʩʝ ʥʘʜʧʠʩʠ, ʢʦʜʳ, ʟʥʘʢʠ, ʥʘʥʦʩʷʪ ʥʘ ʩʘʤʫ ʧʨʦʜʫʢʮʠʶ [1-5].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʫʧʘʢʦʚʢʠ, ʧʦʜ ʢʦʪʦʨʦʡ 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ 

ʫʧʘʢʦʚʢʠ ï ʵʪʦ ʚʩʝ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ ʩ ʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ. ɺʪʦʨʘʷ 

ʛʨʫʧʧʘ - ʚʝʱʝʩʪʚʘ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ - ʚʝʱʝʩʪʚʘ ʩ 

ʥʘʠʤʝʥʴʰʠʤ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ. ʆʪ ʜʘʥʥʳʭ ʫʨʦʚʥʝʡ ʟʘʚʠʩʷʪ ʧʨʘʚʠʣʘ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ, ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʝʰʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʆʧʘʩʥʳʝ ʛʨʫʟʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ ʩʯʠʪʘʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʳʤʠ ʜʣʷ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʦʥʠ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʦʩʦʙʝʥʥʦʡ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʫʧʘʢʦʚʢʠ.  
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ʅʘʧʨʠʤʝʨ, ʩʪʝʢʣʷʥʥʘʷ ʪʘʨʘ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʝʚʦʟʷʪʩʷ ʝʜʢʠʝ ʞʠʜʢʦʩʪʠ ʜʦʣʞʥʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʨʦʙʢʘʭ, ʠʤʝʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʘʞʜʦʡ 

ʙʫʪʳʣʢʠ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʡ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɾʠʜʢʠʝ ʛʨʫʟʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʦʟʠʪʴ ʚ ʩʪʝʢʣʷʥʥʦʡ ʪʘʨʝ ʠʣʠ ʞʝ ʪʘʨʝ ʠʟ ʜʨʫʛʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʝʩʣʠ ʵʪʫ ʩʤʝʩʴ ʟʘʧʨʝʱʝʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʝʤʢʦʩʪʷʭ ʠʟ ʩʪʝʢʣʘ. ɺʩʝ ʙʫʪʳʣʢʠ 

ʠʟ ʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʥʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʚ ʢʦʨʦʙʢʘʭ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʨʦʢʣʘʜʦʯʥʳʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʪʦʚʘʨʫ ʩ 

ʢʦʨʦʙʢʦʡ, ʝʩʣʠ ʙʳʪʴ ʪʦʯʥʝʝ ʩ ʤʘʪʝʨʠʘʣʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʘ ʠʟʛʦʪʦʚʣʝʥʘ. ɺ 

ʜʝʨʝʚʷʥʥʫʶ ʫʧʘʢʦʚʢʫ ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʚʩʝ ʦʧʘʩʥʳʝ ʞʠʜʢʦʩʪʠ ʠʣʠ ʜʨʫʛʠʝ 

ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʙʠʜʦʥʘʭ, 

ʢʘʥʠʩʪʨʘʭ ʠ ʙʘʥʢʘʭ. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʞʝ ʢʦ ʚʩʝʤ ʛʨʫʟʘʤ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʚʦʟʷʪʩʷ ʚ ʤʝʰʢʘʭ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʦʜʠʥʦʯʥʦʡ ʪʘʨʳ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ. IBC ʢʦʥʪʝʡʥʝʨ ʠʣʠ ʢʘʢ ʦʥ ʝʱʝ ʥʘʟʳʚʘʝʪʩʷ ʝʚʨʦ ʢʫʙ ʦʙʳʯʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʚʦʟʢʠ ʞʠʜʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʣʝʜʫʶʱʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʵʪʦ 

ʙʠʛ - ʙʝʛ, ʵʪʦ ʢʦʥʪʝʡʥʝʨ ʠʟ ʜʦʚʦʣʴʥʦ ʤʷʛʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʩʳʧʫʯʠʭ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʢʘʥʠʩʪʨʳ, ʙʦʯʢʠ ʠʟ ʧʣʘʩʪʠʢʘ ʠ 

ʤʝʪʘʣʣʘ, ʷʱʠʢʠ ʠʟ ʜʝʨʝʚʘ, ʧʣʘʩʪʠʢʘ ʠ ʤʝʪʘʣʣʘ. ɽʩʪʴ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʧʘʢʦʚʢʝ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʛʨʫʟʦʚ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʟʤʝʱʝʥʠʷ 

ʤʘʨʢʠʨʦʚʢʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ ʦʧʘʩʥʦʩʪʠ ʥʘ ʪʘʨʝ. ʃʶʙʘʷ 

ʫʧʘʢʦʚʢʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʘʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʦʢʘʟʳʚʘʝʤʦʛʦ ʪʦʚʘʨʘʤʠ. 

ɻʣʘʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʠ ʭʨʘʥʝʥʠʠ ʛʨʫʟʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʜʘʥʥʳʭ ʩʢʣʘʜʘʭ. ɺʩʝ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʦʚʘʨʦʚ 

ʜʦʣʞʥʳ ʠʤʝʪʴ, ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʘʶʪ ʩʦʭʨʘʥʠʪʴ ʥʝʙʝʟʦʧʘʩʥʳʡ ʛʨʫʟ. ɺʩʝ ʩʢʣʘʜʳ, ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʠʤʝʶʪ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ: 

- ʢʘʞʜʦʝ ʭʨʘʥʠʣʠʱʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʩʦʦʨʫʞʝʥʠʝ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʵʪʘʞʦʤ ʠ ʥʝ 

ʠʤʝʪʴ ʧʦʜʚʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʚʳʩʦʪʘ ʜʘʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ 
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ʙʦʣʴʰʝ ʯʝʪʳʨʝʭ ʤʝʪʨʦʚ; 

- ʚʩʝ ʩʦʦʨʫʞʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʢʣʘʜʝ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʦ ʚʩʝʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʩʜʝʣʘʥʳ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʘʶʪ ʪʦʚʘʨʳ 

ʦʪ ʦʛʥʷ, ʩʢʣʘʜ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥ ʥʘ ʦʪʜʝʣʳ, ʩʪʝʥʘʤʠ ʠʟ ʥʝʩʛʦʨʘʝʤʳʭ ʠ 

ʙʝʟʦʧʘʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʚʦ ʚʩʝʭ ʭʨʘʥʠʣʠʱʘʭ ʩʪʨʦʛʦ ʟʘʧʨʝʱʝʥʦ ʦʪʦʧʣʝʥʠʝ ʧʦʤʝʱʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʧʝʯʠ ʠʣʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʘʨʫ; 

- ʭʨʘʥʠʣʠʱʝ ʜʦʣʞʥʦ ʧʦʣʥʦʩʪʴʶ ʦʩʚʝʱʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ; 

- ʦʢʥʘ ʩʢʣʘʜʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʜʝʞʥʳʤʠ, ʟʘʪʝʤʥʝʥʥʳʤʠ ʠ ʠʤʝʪʴ ʨʝʰʸʪʢʫ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ; 

- ʧʝʨʠʦʜʠʯʝʩʢʠ, ʧʦʤʝʱʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʝʪʨʠʚʘʪʴʩʷ, ʠʩʧʦʣʴʟʫʷ 

ʩʦʚʨʝʤʝʥʥʫʶ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ.  

ʂʘʞʜʦʝ ʧʦʤʝʱʝʥʠʝ ʚ ʭʨʘʥʠʣʠʱʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʩʥʘʙʞʝʥʦ 

ʧʦʞʘʨʦʪʫʰʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩʢʣʘʜʫ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʞʘʨʥʫʶ 

ʩʠʛʥʘʣʠʟʘʮʠʶ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʛʨʦʟ, ʘ ʪʘʢʞʝ 

ʥʘʜʝʞʥʫʶ ʩʦʪʦʚʫʶ ʩʚʷʟʴ. ʅʘ ʩʢʣʘʜʘʭ ʩʫʱʝʩʪʚʫʶʪ ʦʩʦʙʳʝ ʦʪʜʝʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ 

ʭʨʘʥʷʪʩʷ ʦʧʘʩʥʳʝ, ʩʝʢʨʝʪʥʳʝ ʛʨʫʟʳ ʠ ʪʘʢʠʝ ʩʧʝʮʦʪʜʝʣʝʥʠʷ ʜʦʣʞʥʳ ʚʩʝ ʚʨʝʤʷ 

ʙʳʪʴ ʧʦʜ ʦʭʨʘʥʦʡ. ɺʘʞʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʩʢʣʘʜʩʢʠʤ ʧʦʤʝʱʝʥʠʷʤ ʩʦ ʩʪʦʨʦʥʳ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ. ʉʢʣʘʜʳ ʚʨʝʤʝʥʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʨʷʜʦʤ ʩ ʙʦʣʴʰʠʤʠ 

ʤʘʛʠʩʪʨʘʣʷʤʠ, ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʝʩʣʠ ʚʜʨʫʛ ʚʦʟʥʠʢʥʝʪ ʫʛʨʦʟʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 

ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʣʠʢʚʠʜʘʮʠʠ ʪʦʚʘʨʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʞʘʨʘ, ʜʘʥʥʘʷ ʣʦʢʘʮʠʷ 

ʧʦʟʚʦʣʠʪ ʚ ʥʝʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʵʚʘʢʫʠʨʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʣʶʙʳʭ 

ʨʘʟʤʝʨʦʚ ʠ ʩʧʘʩʪʠ ʪʝʤ ʩʘʤʳʤ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʢʣʘʜʝ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʭʨʘʥʝʥʠʷ ʠ ʫʧʘʢʦʚʢʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʟʘʢʣʶʯʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʩʦʙʣʶʜʝʥʠʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ. ʅʝ ʤʝʥʝʝ 

ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ 

ʧʦʪʨʝʙʠʪʝʣʷ ʪʦʚʘʨʦʚ ʢ ʚʳʙʦʨʫ ʢʦʤʧʘʥʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʧʝʨʝʚʦʟʢʫ ʜʘʥʥʦʛʦ 

ʛʨʫʟʘ.  
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ʋɼʂ 664.6/.7 
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ʩʪʫʜʝʥʪ çʈʕʋ ʠʤ ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè,  

ʛ. ʄʦʩʢʚʘ, ʈʌ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʛʘʧʢʠʥ ɸ. ʄ.,  

ʜʦʮʝʥʪ, çʈʕʋ ʠʤ ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè,  

ʛ. ʄʦʩʢʚʘ, ʈʌ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʇʀʑɽɺʓʍ ɸʃʃɽʈɻɽʅɸʍ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʨʘʟʦʙʨʘʥʘ ʚʘʞʥʘʷ ʪʝʤʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ï 

ʚʣʠʷʥʠʝ ʧʠʱʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʠʱʝʚʳʝ ʘʣʣʝʨʛʝʥʳ, ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. 

 

ʇʠʱʝʚʳʝ ʘʣʣʝʨʛʝʥʳ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʳʝ ʙʝʣʢʠ ʚ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʠʣʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ, ʚʳʟʳʚʘʶʱʠʝ ʘʥʦʤʘʣʴʥʳʝ ʠʤʤʫʥʥʳʝ 

ʨʝʘʢʮʠʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʨʘʩʪʝʪ, ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ 8% ʜʝʪʝʡ ʠ 2% ʚʟʨʦʩʣʳʭ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢ ɸʚʩʪʨʘʣʠʷ 

ʠ ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʩʪʨʘʜʘʶʪ ʘʣʣʝʨʛʠʝʡ ʥʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʜʫʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ 

ʷʚʣʷʶʪʩʷ ʤʦʣʦʢʦ ʠ ̫ ʡʮʘ, ʥʦ, ʢ ʩʯʘʩʪʴʶ, ʤʥʦʛʠʝ ʜʝʪʠ ʧʝʨʝʨʘʩʪʘʶʪ ɻ ʪʫ ʘʣʣʝʨʛʠʶ ʢ 

ʪʦʤʫ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʦʥʠ ʜʦʩʪʠʛʘʶʪ 5-7 ʣʝʪ.   ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʣʣʝʨʛʠʷ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʤʦʨʝʧʨʦʜʫʢʪʳ, ʘʨʘʭʠʩ ʠ ʜʨʝʚʝʩʥʳʡ ʦʨʝʭ, ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʧʦʟʞʝ ʠ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʩʶ ʞʠʟʥʴ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʜʫʢʪʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʚʳʟʳʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʫ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ 
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ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʥʠʭ ʙʝʣʢʘʤ [1-7]. 

ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ: ʦʪ 

ʣʝʛʢʦʛʦ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʜʦ ʢʦʞʥʦʡ ʩʳʧʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʦʡ ʜʣʷ ʞʠʟʥʠ ʘʩʪʤʳ ʠ ʘʥʘʬʠʣʘʢʩʠʠ.   ʆʙʳʯʥʦ ʤʥʦʛʠʝ ʧʦʙʦʯʥʳʝ ʨʝʘʢʮʠʠ ʥʘ 

ʧʠʱʫ ʚʤʝʩʪʝ ʠʤʝʥʫʶʪʩʷ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ. ʆʜʥʘʢʦ ʥʘʩʪʦʷʱʘʷ ʧʠʱʝʚʘʷ 

ʘʣʣʝʨʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʯʘʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʧʠʱʝʚʫʶ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ. ʅʝʢʦʪʦʨʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʳʪʳʚʘʪʴ ʣʝʛʢʠʝ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʥʘ ʩʚʝʞʠʝ ʬʨʫʢʪʳ ʠ ʦʚʦʱʠ, ʪʘʢʠʝ ʢʘʢ ʢʠʚʠ, ʷʙʣʦʢʠ, 

ʧʝʨʩʠʢʠ, ʜʳʥʠ, ʘʥʘʥʘʩʳ ʠ ʧʘʧʘʡʷ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʩʠʥʜʨʦʤ 

ʦʨʘʣʴʥʦʡ ʘʣʣʝʨʛʠʠ ʠʣʠ ʩʠʥʜʨʦʤ ʧʳʣʴʮʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʥʦ ʩ ʧʝʨʚʠʯʥʦʡ ʘʣʣʝʨʛʠʝʡ ʥʘ ʧʳʣʴʮʫ. ʋ ʵʪʠʭ ʣʶʜʝʡ ʠʤʤʫʥʥʘʷ 

ʩʠʩʪʝʤʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʠʱʝʚʳʝ ʙʝʣʢʠ, ʢʘʢ ʝʩʣʠ ʙ  rʦʥʠ ʙʳʣʠ ʧʳʣʴʮʦʡ, ʠ 

ʩʠʤʧʪʦʤʳ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʴʶ ʠ ʛʦʨʣʦʤ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʝʤʦʤ ʧʠʱʠ, ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʠʱʠ. ʏʘʩʪʦ ʦʥʠ ʥʘʯʠʥʘʶʪʩʷ ʚ ʩʯʠʪʘʥʥʳʝ 

ʤʠʥʫʪʳ. ɺ ʦʯʝʥʴ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʨʝʘʢʮʠʷ ʤʦʞʝʪ ʟʘʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʯʝʪʳʨʝ-ʰʝʩʪʴ 

ʯʘʩʦʚ ʠʣʠ ʜʘʞʝ ʜʦʣʴʰʝ. ʆʪʩʨʦʯʝʥʥʳʝ ʨʝʘʢʮʠʠ ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʜʝʪʝʡ, 

ʫ ʢʦʪʦʨʳʭ ʵʢʟʝʤʘ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʩʠʤʧʪʦʤ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ, ʠ ʫ ʣʶʜʝʡ ʩ 

ʨʝʜʢʦʡ ʘʣʣʝʨʛʠʝʡ ʥʘ ʢʨʘʩʥʦʝ ʤʷʩʦ. ɼʨʫʛʦʡ ʪʠʧ ʦʪʣʦʞʝʥʥʦʡ ʨʝʘʢʮʠʠ ʧʠʱʝʚʦʡ 

ʘʣʣʝʨʛʠʠ ʚʦʟʥʠʢʘʝʪ ʠʟ -ʟʘ ʩʠʥʜʨʦʤʘ ʵʥʪʝʨʦʢʦʣʠʪʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʠʱʝʚʳʤ 

ʙʝʣʢʦʤ, ʪʷʞʝʣʦʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ ʯʝʨʝʟ 

ʜʚʘ-ʰʝʩʪʴ ʯʘʩʦʚ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʢʘ, ʩʦʠ, ʥʝʢʦʪʦʨʳʭ ʟʝʨʥʦʚʳʭ ʠ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʪʚʝʨʜʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʫ ʤʣʘʜʝʥʮʝʚ, 

ʢʦʪʦʨʳʝ ʚʧʝʨʚʳʝ ʫʧʦʪʨʝʙʣʷʶʪ ʵʪʠ ʧʨʦʜʫʢʪʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʣʝʢʘʨʩʪʚ ʦʪ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ, ʥʦ ʜʦʩʪʫʧʥʳ 

ʵʬʬʝʢʪʠʚʥʘʷ ʧʦʤʦʱʴ ʠ ʥʝʦʪʣʦʞʥʘʷ ʧʦʤʦʱʴ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʫʩʧʝʰʥʳʡ ʤʝʪʦʜ 

ʣʝʯʝʥʠʷ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ï ɻ ʪʦ ʦʪʢʘʟ ʦʪ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʘʣʣʝʨʛʝʥ. 

ɾʠʟʥʴ ʩ ʘʣʣʝʨʛʠʝʡ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʩ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ. ʏʪʦʙʳ 
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ʥʘʡʪʠ ʚ ʩʫʧʝʨʤʘʨʢʝʪʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʙʝʟʦʧʘʩʥʦ ʫʧʦʪʨʝʙʣʷʪʴ 

ʚ ʧʠʱʫ, ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʘʪʴ ʵʪʠʢʝʪʢʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʘʪʴ ʩʧʠʩʢʠ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʠ ʵʪʦ ʩʪʦʠʪ 

ʜʦʨʦʞʝ, ʧʦʪʦʤʫ ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʧʨʦʜʫʢʪʳ ʠ ʧʨʦʜʫʢʪʳ 

ʜʦʤʘʰʥʝʛʦ ʙʨʝʥʜʘ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʣʣʝʨʛʝʥʘʭ.  
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ʋɼʂ 573                                                      

                                   ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

 ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʤʘʪʝʤʘʪʠʢʠ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʤʝʪʦʜʠʢ  

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʆʉʆɹɽʅʅʆʉʊʀ ɼʀɸʇɸʋɿʓ ʋ ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʘʧʘʫʟʳ ʫ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʦʡ, ʛʝʥʝʨʘʮʠʠ, ʧʦʚʪʦʨʥʘʷ ʟʠʤʦʚʢʘ. 

 

ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʚ ʩʝʟʦʥʥʦʤ ʮʠʢʣʝ ʫ ʥʝʛʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʰʝʩʪʴ 

ʤʦʜʠʬʠʢʘʮʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ: ʣʝʪʥʠʡ ʩʦʥ, ʣʝʪʥʷʷ ʜʠʘʧʘʫʟʘ, ʟʠʤʥʷʷ 

ʦʣʠʛʦʧʘʫʟʘ, ʟʠʤʥʷʷ ʜʠʘʧʘʫʟʘ, ʤʥʦʛʦʣʝʪʥʷʷ ʜʠʘʧʘʫʟʘ (ʩʫʧʝʨʧʘʫʟʘ) ʠ ʧʦʚʪʦʨʥʘʷ 

ʜʠʘʧʘʫʟʘ (ʠʣʠ ʧʦʚʪʦʨʥʘʷ ʦʣʠʛʦʧʘʫʟʘ). 

ʂʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʧʦʣʥʳʭ ʛʝʥʝʨʘʮʠʷʭ ʚ 

ʩʝʟʦʥ, ʧʨʠʯʝʤ ʨʘʟʚʠʪʠʝ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʨʘʩʪʷʛʠʚʘʝʪʩʷ, ʧʝʨʝʢʨʳʚʘʷ ʯʘʩʪʠʯʥʦ 

ʚʪʦʨʫʶ. ʇʨʦʙʫʞʜʝʥʠʝ ʠ ʚʳʭʦʜ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ ʠʟ ʧʦʯʚʳ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʠʶʥʷ, ʪ. ʝ. ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʥʘ 2,5ï

3 ʤʝʩʷʮʘ. ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʦʡ ï ʚʪʦʨʦʡ 

ʜʝʢʘʜʝ ʤʘʷ. ɺʝʩʴ ʤʘʡ ʠ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʠʶʥʷ ʧʝʨʝʟʠʤʦʚʘʚʰʠʝ ʞʫʢʠ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ. ʂʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʥʷ ʯʘʩʪʴ ʦʜʥʘʞʜʳ 

ʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʠ ʧʨʝʢʨʘʱʘʝʪ ʷʡʮʝʢʣʘʜʢʫ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ 
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ʧʝʨʝʩʪʘʶʪ ʧʠʪʘʪʴʩʷ ʠ ʟʘʨʳʚʘʶʪʩʷ ʚ ʧʦʯʚʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʚʦʙʦʜʠʚ ʢʠʰʝʯʥʠʢ 

ʦʪ ʦʩʪʘʪʢʦʚ ʧʠʱʠ, ï ʫ ʞʫʢʦʚ ʥʘʩʪʫʧʘʝʪ ʩʦʩʪʦʷʥʠʝ ʣʝʪʥʝʛʦ ʧʦʢʦʷ, ʵʩʪʠʚʘʮʠʷ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʣʝʪʥʝʛʦ ʧʦʢʦʷ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʦʣʴʢʦ 53,6% ʦʪ ʚʩʝʭ 

ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʦʜʥʘʞʜʳ ʞʫʢʦʚ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʣʝʪʘ. 

ʆʩʪʘʣʴʥʳʝ 46,4% ʞʫʢʦʚ ʟʘʨʳʚʘʶʪʩʷ ʥʘ ʨʘʟʥʳʝ ʩʨʦʢʠ ʚ ʧʦʯʚʫ ʤʝʞʜʫ ʩʝʨʝʜʠʥʦʡ 

ʠʶʥʷ ʠ ʩʝʨʝʜʠʥʦʡ ʘʚʛʫʩʪʘ. ʇʨʠ ʵʪʦʤ 42,0% ʦʪ ʚʩʝʡ ʟʠʤʦʚʘʚʰʝʡ ʧʦʧʫʣʷʮʠʠ 

ʟʘʨʳʚʘʝʪʩʷ ʚ ʧʦʯʚʫ ʥʘ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʦʪ ʦʜʥʦʛʦ ʜʦ ʜʝʩʷʪʠ ʜʥʝʡ ʠ, ʠʥʦʛʜʘ, 

ʥʝʦʜʥʦʢʨʘʪʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʞʫʢʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʧʘʜʘʶʪ ʚ ʩʦʩʪʦʷʥʠʝ ʣʝʪʥʝʛʦ ʩʥʘ 

ʠʣʠ ʣʝʪʥʝʡ ʦʣʠʛʦʧʘʫʟʳ. ʋ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʟʘʨʳʚʰʠʭʩʷ ʣʝʪʦʤ ʚ ʧʦʯʚʫ 

ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ (1,2ï4,4%) ʥʘʩʪʫʧʘʝʪ ʣʝʪʥʷʷ ʜʠʘʧʘʫʟʘ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʃʝʪʥʷʷ ʜʠʘʧʘʫʟʘ ʫ ʢʦʣʦʨʘʜʩʢʦʛʦ 

ʞʫʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʦʡ ʠʶʥʷ ʠ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʦʡ 

ʠʶʣʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ ʜʝʩʷʪʠ ʜʦ ʜʚʘʜʮʘʪʠ ʰʝʩʪʠ ʜʥʝʡ. ʆʢʦʣʦ 0,4% ʞʫʢʦʚ, 

ʦʭʚʘʯʝʥʥʳʭ ʣʝʪʥʝʡ ʜʠʘʧʘʫʟʦʡ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʟʘʨʳʣʠʩʴ ʚ ʧʦʯʚʫ ʚ ʠʶʥʝï

ʠʶʣʝ, ʫʞʝ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʪʝʢʫʱʝʤ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʩʝʟʦʥʝ, 

ʦʩʪʘʚʘʷʩʴ ʚ ʧʦʯʚʝ ʥʘ ʟʠʤʦʚʢʫ, ʪ. ʝ. ʠʭ ʣʝʪʥʷʷ ʜʠʘʧʘʫʟʘ ʧʝʨʝʭʦʜʠʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʠʤʥʶʶ. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʷ ʦʪ ʚʝʩʥʳ ʢ ʦʩʝʥʠ, 

ʧʨʦʠʩʭʦʜʠʪ ʦʪʤʠʨʘʥʠʝ ʦʜʥʘʞʜʳ ʟʠʤʦʚʘʚʰʠʭ ʠ ʨʘʟʤʥʦʞʘʚʰʠʭʩʷ çʩʪʘʨʳʭè 

ʞʫʢʦʚ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʩʤʝʨʪʥʦʩʪʴ ʚ ʵʪʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 78,6%. ʆʩʪʘʚʰʠʝʩʷ ʢ ʢʦʥʮʫ ʘʚʛʫʩʪʘ ï ʥʘʯʘʣʫ ʩʝʥʪʷʙʨʷ ʞʠʚʳʤʠ 21,4% 

ʞʫʢʦʚ, ʧʨʝʢʨʘʪʠʚ ʷʡʮʝʢʣʘʜʢʫ, ʠʥʪʝʥʩʠʚʥʦ ʧʠʪʘʣʠʩʴ ʦʢʦʣʦ ʜʚʫʭ ʥʝʜʝʣʴ, ʧʦʩʣʝ 

ʯʝʛʦ ʚ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ ʦʥʠ ʟʘʨʳʣʠʩʴ ʚ ʧʦʯʚʫ, ʙʫʜʫʯʠ ʦʭʚʘʯʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʝʤ 

ʧʦʚʪʦʨʥʦʡ ʜʠʘʧʘʫʟʳ. 

ʗʚʣʝʥʠʝ ʧʦʚʪʦʨʥʦʡ ʟʠʤʦʚʢʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʨʷʜʝ ʩʪʨʘʥ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ɹʝʨʣʠʥʘ ʥʘ ʧʦʚʪʦʨʥʫʶ ʟʠʤʦʚʢʫ ʫʭʦʜʠʪ ʦʢʦʣʦ 25ï30% ʦʜʥʘʞʜʳ ʟʠʤʦʚʘʚʰʠʭ 

ʞʫʢʦʚ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʪʘʢʠʭ ʞʫʢʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʘ, 

ʯʝʤ ʞʫʢʦʚ, ʟʠʤʫʶʱʠʭ ʚʧʝʨʚʳʝ: ʪʘʢ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ɼʞʠʧʩʦʥʘ ʠ ʩʦʘʚʪʦʨʦʚ 
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(1925), ʚ ʉʐɸ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʆʪʪʘʚʳ ʩʨʝʜʠ 100 ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ 

ʞʫʢʦʚ ʜʦ ʦʩʝʥʠ ʜʦʞʠʣʦ ʠ ʫʰʣʦ ʥʘ ʚʪʦʨʠʯʥʫʶ ʟʠʤʦʚʢʫ 37 ʰʪʫʢ, ʠʟ ʢʦʪʦʨʳʭ ʜʦ 

ʚʝʩʥʳ ʚʳʞʠʣʦ 30 ʰʪʫʢ. ʉʨʝʜʠ 100 ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ ʚ ʅʴʶ-ɹʨʘʥʩʫʠʢʝ ʜʦ 

ʦʩʝʥʠ ʜʦʞʠʣʦ 17 ʰʪʫʢ; ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʚʳʞʠʣ ʜʦ ʚʝʩʥʳ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ɹʝʨʣʠʥʘ ʥʘ ʧʦʚʪʦʨʥʫʶ ʟʠʤʦʚʢʫ ʫʰʣʦ ʦʢʦʣʦ 41% ʦʜʥʘʞʜʳ ʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ, ʠʟ 

ʥʠʭ ʧʝʨʝʟʠʤʦʚʘʣʦ 4,8%. ʇʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʟʠʤʦʚʢʠ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʳʪʘʭ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʚʧʝʨʚʳʝ ʟʠʤʫʶʱʠʭ ʞʫʢʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 91,3%. 

ɺʝʩʝʥʥʝʝ ʧʨʦʙʫʞʜʝʥʠʝ ʠ ʚʳʭʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʧʦʚʪʦʨʥʦ 

ʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ï ʤʘʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʨʦʙʫʞʜʝʥʠʝʤ ʠ ʚʳʭʦʜʦʤ ʞʫʢʦʚ, ʟʠʤʦʚʘʚʰʠʭ ʚʧʝʨʚʳʝ. ʀʭ ʧʣʦʜʦʚʠʪʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʝʥʘ ʠ, ʝʩʣʠ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʷʠʮ, ʦʪʢʣʘʜʳʚʘʝʤʳʭ ʦʜʥʦʡ ʩʘʤʢʦʡ 

ʟʘ ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʦʜʥʘʞʜʳ ʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ, 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 400 ʜʦ 800, ʪʦ ʫ ʟʠʤʦʚʘʚʰʠʭ ʜʚʘ ʨʘʟʘ ʦʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 105ï404. 

ʆʩʦʙʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʚʪʦʨʥʘʷ ʜʠʘʧʘʫʟʘ ʫ 

ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʜʦʧʫʩʢʘʶʱʝʡ ʨʘʟʚʠʪʠʝ ʚʩʝʛʦ ʦʜʥʦʡ 

ʛʝʥʝʨʘʮʠʠ ʞʫʢʘ ʚ ʛʦʜʫ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʤʝʨʳ ʣʝʪʥʝʡ ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʘʧʘʫʟʳ ʨʝʟʢʦ 

ʫʤʝʥʴʰʝʥʳ. 

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʧʦʚʪʦʨʥʘʷ ʜʠʘʧʘʫʟʘ ʩʣʫʞʠʪ 

ʟʘʱʠʪʦʡ ʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʥʘʩʝʢʦʤʦʛʦ ʦʪ ʛʠʙʝʣʠ ʚ ʛʦʜʳ, ʚ ʢʦʪʦʨʳʝ ʥʦʚʘʷ 

ʛʝʥʝʨʘʮʠʷ ʥʝ ʫʩʧʝʚʘʝʪ ʨʘʟʚʠʪʴʩʷ. ʕʪʦ ʝʱʝ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʘʜʘʧʪʘʮʠʦʛʝʥʝʟʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʫʜʝʨʞʘʥʠʝ ʦʢʨʘʠʥ ʘʨʝʘʣʘ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

É ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ., 2021 
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ʋɼʂ 573                                

                                                         ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

 ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʤʘʪʝʤʘʪʠʢʠ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʤʝʪʦʜʠʢ  

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʄʆɼʀʌʀʂɸʎʀʀ ɼʀɸʇɸʋɿʓ ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʤʦʜʠʬʠʢʘʮʠʠ ʜʠʘʧʘʫʟʳ ʫ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

 ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʧʨʝʜʜʠʘʧʘʫʟʥʦʝ ʧʠʪʘʥʠʝ, ʩʫʧʝʨʧʘʫʟʘ, ʦʣʠʛʦʧʘʫʟʘ. 

 

ɺ ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʨʝʛʫʣʷʨʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʜʚʝ ʛʝʥʝʨʘʮʠʠ ʞʫʢʘ, 

ʧʦʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʞʫʢʠ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ, ʤʘʩʩʦʚʳʡ ʚʳʭʦʜ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʣʷ. 

ʆʢʦʣʦ 18ï30% ʞʫʢʦʚ ʵʪʦʡ ʛʝʥʝʨʘʮʠʠ ʧʦʩʣʝ ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʨʝʜʜʠʘʧʘʫʟʥʦʛʦ ʧʠʪʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪʩʷ ʟʠʤʥʝʡ ʜʠʘʧʘʫʟʦʡ ʠ ʟʘʨʳʚʘʝʪʩʷ ʚ ʧʦʯʚʫ, 

ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʚʰʠʝʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ ʧʨʦʜʦʣʞʘʶʪ ʧʠʪʘʪʴʩʷ ʠ ʯʘʩʪʠʯʥʦ ʧʨʠʩʪʫʧʘʶʪ 

ʢ ʨʘʟʤʥʦʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʫ ʨʘʟʥʳʭ ʦʩʦʙʝʡ ʨʘʟʥʦʝ, ʥʦ ʜʦʚʦʣʴʥʦ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. ʏʝʨʝʟ 12ï15 ʜʥʝʡ ʧʦʩʣʝ ʦʢʨʳʣʝʥʠʷ ʟʠʤʥʝʡ ʜʠʘʧʘʫʟʦʡ 

ʦʭʚʘʪʳʚʘʝʪʩʷ ʫʞʝ 85% ʨʘʥʥʠʭ ʞʫʢʦʚ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ. ʇʦʩʪʝʧʝʥʥʳʡ ʫʭʦʜ ʚ 

ʧʦʯʚʫ ʙʦʣʝʝ ʧʦʟʜʥʦ ʦʢʨʳʣʠʚʰʠʭʩʷ ʞʫʢʦʚ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 

ʩʝʨʝʜʠʥʳ ʩʝʥʪʷʙʨʷ, ʢʦʛʜʘ ʥʘ ʨʘʩʪʝʥʠʷʭ ʧʠʪʘʝʪʩʷ ʝʱʝ ʦʢʦʣʦ 1% ʞʫʢʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʟʠʤʥʝʛʦ ʧʦʢʦʷ, ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʨʘʥʦ 

ʦʢʨʳʣʠʚʰʠʭʩʷ ʞʫʢʦʚ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʢʪʠʚʥʦʡ 
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ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʨʘʟʤʥʦʞʝʥʠʝʤ, ʦʢʦʣʦ ʜʚʫʭ ʣʝʪʥʝ-

ʦʩʝʥʥʠʭ ʤʝʩʷʮʝʚ.  ɸʢʪʠʚʥʘʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʞʫʢʦʚ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ 

ʧʝʨʠʦʜʘ ʠʭ ʤʘʩʩʦʚʦʛʦ ʚʳʭʦʜʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʝʥʴʰʝ, ʠ 85% ʞʫʢʦʚ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʯʚʝ ʫʞʝ ʯʝʨʝʟ 20ï25 ʜʥʝʡ ʧʠʪʘʥʠʷ. ʇʦʟʜʥʠʝ ʞʫʢʠ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʠʤʝʶʪ ʝʱʝ 

ʙʦʣʝʝ ʫʢʦʨʦʯʝʥʥʳʡ ʧʝʨʠʦʜ ʧʨʝʜʜʠʘʧʘʫʟʥʦʛʦ ʧʠʪʘʥʠʷ, ʠ ʫ ʯʘʩʪʠ ʦʩʦʙʝʡ ʜʠʘʧʘʫʟʘ 

ʥʘʩʪʫʧʘʝʪ ʫʞʝ ʥʘ 8ï10 ʜʝʥʴ ʧʦʩʣʝ ʦʢʨʳʣʝʥʠʷ, ʘ 85% ʦʩʦʙʝʡ ʦʭʚʘʪʳʚʘʝʪʩʷ 

ʜʠʘʧʘʫʟʦʡ ʯʝʨʝʟ 18ï20 ʜʥʝʡ ʧʠʪʘʥʠʷ. 

ɾʫʢʠ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʘʚʛʫʩʪʘ ï ʥʘʯʘʣʝ 

ʩʝʥʪʷʙʨʷ. ʇʝʨʠʦʜ ʠʭ ʧʨʝʜʜʠʘʧʘʫʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʨʦʪʦʢ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʧʨʝʚʳʰʘʝʪ 15ï20 ʜʥʝʡ. ʆʥʠ ʥʝʨʝʜʢʦ ʩʧʘʨʠʚʘʶʪʩʷ, ʥʦ ʷʡʮʝʢʣʘʜʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɼʠʘʧʘʫʟʘ ʫ ʵʪʠʭ ʞʫʢʦʚ ʥʘʩʪʫʧʘʝʪ ʜʨʫʞʥʦ, ʠ ʢ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ ʚʩʝ ʞʫʢʠ ʚʪʦʨʦʡ 

ʛʝʥʝʨʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʫʞʝ ʚ ʧʦʯʚʝ. 

ʉʨʝʜʠ ʧʦʧʫʣʷʮʠʠ ʞʫʢʦʚ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ, ʯʘʩʪʴ ʦʩʦʙʝʡ ʢʦʪʦʨʦʡ 

ʦʭʚʘʪʳʚʘʝʪʩʷ ʜʠʘʧʘʫʟʦʡ ʝʱʝ ʚ ʠʶʣʝ. ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʥʘ ʟʠʤʦʚʢʫ ʚ ʧʝʩʯʘʥʳʭ ʠ 

ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʪʷʞʥʘʷ ʜʠʘʧʘʫʟʘ (ʩʫʧʝʨʧʘʫʟʘ), ʢʦʪʦʨʘʷ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʨʝʭ ʣʝʪ. ʉʨʝʜʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʪʷʞʥʘʷ 

ʜʠʘʧʘʫʟʘ (ʩʫʧʝʨʧʘʫʟʘ) ʫ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʠʤʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ ʧʦʜʘʚʣʝʥʠʝʤ ʛʘʟʦʦʙʤʝʥʘ, ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʳʭʘʥʠʷ, 

ʯʘʩʪʦ ʧʨʝʚʳʰʘʶʱʠʤ ʝʜʠʥʠʮʫ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʪʢʘʥʝʚʦʡ ʢʘʪʘʣʘʟʳ. 

ʇʝʨʚʘʷ ʨʘʥʥʷʷ ʛʝʥʝʨʘʮʠʷ ʩʦʜʝʨʞʠʪ ʚʝʩʥʦʡ ʧʦʩʣʝ ʟʠʤʦʚʢʠ 6,2ï6,5% ʪʘʢʠʭ ʞʫʢʦʚ. 

ʇʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʟʠʤʦʚʢʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʧʝʨʚʦʡ ʧʦʟʜʥʝʡ ʛʝʥʝʨʘʮʠʠ 

ʩʫʧʝʨʧʘʫʟʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫ 0,6%, ʘ ʚʦ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ï ʫ 0,4% ʞʫʢʦʚ. ɿʘʪʷʞʥʘʷ 

ʜʠʘʧʘʫʟʘ ʦʪʩʫʪʩʪʚʫʝʪ ʫ ʞʫʢʦʚ ʪʝʭ ʞʝ ʛʝʥʝʨʘʮʠʡ ʠ ʩʨʦʢʦʚ ʨʘʟʚʠʪʠʷ, ʥʦ ʟʠʤʫʶʱʠʭ 

ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʢʦʥʩʪʠʪʫʮʠʷ ʦʨʛʘʥʠʟʤʘ), ʪʦʛʘ ʢʘʢ ʝʝ 

ʧʦʜʜʝʨʞʘʥʠʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʚʥʝʰʥʠʭ, ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʘʵʨʘʮʠʷ). ʉʫʧʝʨʧʘʫʟʘ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʩʘʤʦʢ (63%), 

ʯʝʤ ʫ ʩʘʤʮʦʚ (37%). 

ʇʨʦʙʫʞʜʝʥʠʝ ʠ ʚʳʭʦʜ ʞʫʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʫʧʝʨʧʘʫʟʳ 

ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʥʦʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʤʘʩʩʦʚʳʤ ʚʳʭʦʜʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʘʞʜʳ 
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ʟʠʤʦʚʘʚʰʠʭ ʞʫʢʦʚ. ʇʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ ʦʪ ʜʚʫʭʣʝʪʥʝʡ ʩʫʧʝʨʧʘʫʟʳ ʩʘʤʢʠ 

ʩʦʭʨʘʥʷʶʪ ʚʳʩʦʢʫʶ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʥʠʞʝ, ʯʝʤ ʫ ʩʘʤʦʢ, ʟʠʤʦʚʘʚʰʠʭ 

ʦʜʠʥ ʨʘʟ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʞʫʢʦʚ, ʚʳʰʝʜʰʠʭ ʠʟ ʜʚʫʭʣʝʪʥʝʡ ʩʫʧʝʨʧʘʫʟʳ, 

ʧʦʩʣʝ ʩʝʟʦʥʘ ʨʘʟʤʥʦʞʝʥʠʷ, ʚ ʘʚʛʫʩʪʝïʩʝʥʪʷʙʨʝ ʚʥʦʚʴ ʟʘʨʳʚʘʝʪʩʷ ʚ ʧʦʯʚʫ ʥʘ 

ʟʠʤʦʚʢʫ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʧʝʨʧʘʫʟʘ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ, ʬʦʨʤʠʨʫʷʩʴ ʚ ʧʝʨʚʦʡ 

ʛʝʥʝʨʘʮʠʠ ʢʘʢ ʣʝʪʥʷʷ ʜʠʘʧʘʫʟʘ, ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʦʩʝʥʠ ʧʝʨʝʭʦʜʠʪ ʚ ʟʠʤʥʶʶ ʠ, 

ʥʘʦʙʦʨʦʪ, ʬʦʨʤʠʨʫʷʩʴ ʚʦ ʚʪʦʨʦʡ ʠ ʧʝʨʚʦʡ ʧʦʟʜʥʝʡ ʛʝʥʝʨʘʮʠʠ ʢʘʢ ʟʠʤʥʷʷ, ʦʥʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʣʝʪʥʝʡ, ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʚʦʡ ʟʠʤʦʚʢʠ. 

ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʟʠʤʥʷʷ ʜʠʘʧʘʫʟʘ ʧʨʦʜʦʣʞʘʝʪʩʷ 2,5ï3 ʦʩʝʥʥʝ-ʟʠʤʥʠʭ 

ʤʝʩʷʮʘ. ɼʝʧʨʝʩʩʠʷ ʤʝʪʘʙʦʣʠʟʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʩʪʦʷʥʠʝʤ ʟʠʤʥʝʡ ʜʠʘʧʘʫʟʳ, 

ʥʘʯʠʥʘʝʪ ʦʩʣʘʙʝʚʘʪʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʦʢʪʷʙʨʷ ʠ ʢ ʧʦʣʦʚʠʥʝ ʥʦʷʙʨʷ ʟʠʤʥʷʷ 

ʜʠʘʧʘʫʟʘ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʟʘʢʦʥʯʝʥʥʦʡ. 

ʉ ʩʝʨʝʜʠʥʳ ʥʦʷʙʨʷ ʠ ʜʦ ʢʦʥʮʘ ʤʘʨʪʘ ʟʠʤʫʶʱʠʝ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʞʫʢʠ 

ʧʨʦʜʦʣʞʘʶʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ, ʭʦʪʷ ʠ ʤʝʥʝʝ 

ʛʣʫʙʦʢʦʛʦ, ʯʝʤ ʚʦ ʚʨʝʤʷ ʜʠʘʧʘʫʟʳ. ʀʟʚʣʝʯʝʥʥʳʝ ʠʟ ʧʦʯʚʳ, ʦʥʠ ʝʱʝ ʥʝ ʤʦʛʫʪ 

ʧʠʪʘʪʴʩʷ ʠ ʧʨʷʯʫʪʩʷ ʦʪ ʩʚʝʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʠʭ ʪʝʣʝ ʚ ʵʪʦ ʚʨʝʤʷ ʚʩʝʛʜʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʳ, ʪʠʧʠʯʥʦʡ ʜʣʷ ʘʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʦʝ ʧʦʣʫʜʨʝʤʦʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʦʣʠʛʦʧʘʫʟʳ, ʪ. ʝ. 

ʩʦʩʪʦʷʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʞʜʫ 

ʩʥʦʤ ʠ ʜʠʘʧʘʫʟʦʡ. ʋʨʦʚʝʥʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʞʫʢʦʚ ʚ ʩʦʩʪʦʷʥʠʠ ʦʣʠʛʦʧʘʫʟʳ ʝʱʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʦʢ, ʜʦʩʪʠʛʘʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ӎïı ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʥʠʭ ʚ ʩʦʩʪʦʷʥʠʠ ʘʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʥʠʞʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫʜʝʨʞʠʚʘʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʥʫʪʨʝʥʥʠʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʯʝʤʫ ʩʣʫʞʠʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ 

ʘʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

(ʧʝʨʠʦʜʘ ʨʝʩʪʘʚʨʘʮʠʠ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʨʦʚʝʥʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʧʦʜʘʚʣʷʝʪʩʷ 

ʚʦ ʚʨʝʤʷ ʦʣʠʛʦʧʘʫʟʳ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʚ ʵʪʠ ʤʝʩʷʮʳ 

ʛʦʜʘ ʙʣʠʟʢʘ ʢ ʥʫʣʶ. 

É ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ., 2021 
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ʋɼʂ 573             

                                                                            ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

 ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʤʘʪʝʤʘʪʠʢʠ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʤʝʪʦʜʠʢ  

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɼʀɸʇɸʋɿʓ  

ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

  

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʘʧʘʫʟʳ ʫ 

ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

 ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʦʡ, ʜʠʘʧʘʫʟʘ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ. 

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʧʨʠʨʦʜʝ ʧʨʠʤʝʨʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʢʦʷ ʥʘʩʝʢʦʤʳʭ ʩʣʫʞʠʪ ʜʠʘʧʘʫʟʘ. ɺ ʟʦʥʝ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʜʠʘʧʘʫʟʘ ʟʠʤʥʝʛʦ ʪʠʧʘ. ɿʠʤʥʷʷ ʜʠʘʧʘʫʟʘ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʛʝʤʦʣʠʤʬʳ ʠ ʪʢʘʥʝʡ, 

ʦʪʣʦʞʝʥʠʝʤ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʞʠʨʘ ʚ ʞʠʨʦʚʦʤ ʪʝʣʝ ʠ ʪʢʘʥʷʭ, ʛʣʫʙʦʢʠʤ 

ʧʦʜʘʚʣʝʥʠʝʤ ʛʘʟʦʦʙʤʝʥʘ ʧʨʠ ʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʠʤʥʝʡ ʜʠʘʧʘʫʟʳ ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʘʷ 

ʜʝʧʨʝʩʩʠʷ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʘ, ʧʝʨʦʢʩʠʜʘʟʘ, ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʘ, ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ 

ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ ʢʘʪʘʣʘʟʳ, ʘ ʪʘʢʞʝ ʛʣʫʙʦʢʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʘʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʢʘʢ ʛʣʫʪʘʪʠʦʥ ʠ 

ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʠ ʜʨ. 
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ʃʝʪʥʷʷ ʜʠʘʧʘʫʟʘ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʙʣʠʟʢʘ ʧʦ ʩʚʦʠʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢ ʟʠʤʥʝʡ, ʭʦʪʷ ʧʦʜʘʚʣʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʨʝʤʷ ʣʝʪʥʝʛʦ ʧʦʢʦʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʝʝ ʛʣʫʙʦʢʦ, ʯʝʤ ʚʦ ʚʨʝʤʷ 

ʟʠʤʥʝʛʦ. ɹʣʠʟʢʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢ ʟʠʤʥʝʡ ʜʠʘʧʘʫʟʝ 

ʠ ʧʦʚʪʦʨʥʘʷ ʜʠʘʧʘʫʟʘ, ʧʨʠ ʚʩʪʫʧʣʝʥʠʠ ʚ ʢʦʪʦʨʫʶ ʟʘʤʝʪʥʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʘʷ 

ʧʨʝʜʟʠʤʥʷʷ ʧʦʜʛʦʪʦʚʢʘ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʝʣʝ ʞʫʢʦʚ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ ʨʝʟʝʨʚʥʦʛʦ ʞʠʨʘ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʙʦʣʝʝ ʚʳʩʦʢʦ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ 

ʜʝʧʨʝʩʩʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʧʨʠ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʘʧʘʫʟʝ (ʩʫʧʝʨʧʘʫʟʝ), ʦʪʨʘʞʝʥʥʘʷ 

ʢʘʢ ʚ ʛʣʫʙʦʢʦʤ ʧʦʜʘʚʣʝʥʠʠ ʛʘʟʦʦʙʤʝʥʘ, ʪʘʢ ʠ ʚ ʨʝʟʢʦʡ ʜʝʧʨʝʩʩʠʠ ʘʢʪʠʚʥʦʩʪʠ 

ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʳ ʠ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ. 

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʥʘʩʝʢʦʤʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʚʫʤʷ 

ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʢʦʤʧʣʝʢʩʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ: ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʠ 

ʘʥʦʢʩʠʜʘʪʠʚʥʦʛʦ, ʷʚʣʷʶʱʠʭʩʷ ʬʘʟʘʤʠ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ. ɺ 

ʩʚʝʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʭʠʤʠʠ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘʩʝʢʦʤʳʭ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ ʩʦʩʪʦʷʥʠʷ ʘʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢ 

ʩʦʩʪʦʷʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ ʠ ʦʙʨʘʪʥʦ ʜʦʩʪʠʛʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʟʤʝʥʝʥʠʝʤ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʇʝʨʠʦʜʳ ʧʨʝʦʙʣʘʜʘʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʦʨʛʘʥʠʟʤʘ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʠʦʜʳ 

ʧʨʝʦʙʣʘʜʘʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʯʝʪʘʶʪʩʷ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦʥʠʞʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʀʭ ʩʦʦʪʥʦʰʝʥʠʝ ʠ ʩʤʝʥʘ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʳʤʠ ʠ ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʩʪʠʤʫʣʷʮʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʚʝʥʴʝʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 

ɻʦʨʤʦʥʳ ʥʘʩʝʢʦʤʳʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʶʪʩʷ ʪʝʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʦʢʩʠʜʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʤʝʪʘʙʦʣʠʟʤʘ. ʀʭ ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʧʝʨʝʭʦʜʘ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʥʘ 

ʵʚʦʣʶʮʠʦʥʥʦ ʙʦʣʝʝ ʜʨʝʚʥʠʡ ʧʫʪʴ ʛʣʠʢʦʣʠʪʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʦʣʝʝ ʥʠʟʦʢ. ɺʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʡ 
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ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʝʤʦʣʠʤʬʝ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʪʠʪʨ ʶʚʝʥʠʣʴʥʦʛʦ ʛʦʨʤʦʥʘ 

ʚʳʩʦʢ, ʠ ʦʥ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠʣʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʩʣʝʜʳ ï ʚʦ ʚʨʝʤʷ 

ʜʠʘʧʘʫʟʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʠʩʢʠ, ʫ ʥʘʩʝʢʦʤʳʭ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ çʛʦʨʤʦʥ ʪʦʨʤʦʞʝʥʠʷè, ʠʣʠ çʛʦʨʤʦʥ ʜʠʘʧʘʫʟʳè. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʜʜʠʘʧʘʫʟʘ, ʜʠʘʧʘʫʟʘ, ʨʘʟʚʠʪʠʝ ʛʦʥʘʜ ʠ ʷʡʮʝʢʣʘʜʢʘ 

ʥʘʩʝʢʦʤʳʭ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʦʡ ʠ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʜʠʘʧʘʫʟʝ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʳʭ 

ʢʣʝʪʦʢ ʤʦʟʛʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʦʨʤʦʥʘʣʴʥʳʭ ʞʝʣʝʟ ʥʘʠʙʦʣʝʝ ʥʠʟʦʢ. 

ɺ ʧʨʦʮʝʩʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʙʝʨʥʘʮʠʝʡ (ʟʠʤʦʚʢʦʡ) ʫ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ, 

ʤʦʞʥʦ ʨʘʟʣʠʯʘʪʴ ʯʝʪʳʨʝ ʵʪʘʧʘ ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ʧʨʝʜʜʠʘʧʘʫʟʫ, ʜʠʘʧʘʫʟʫ, ʦʣʠʛʦʧʘʫʟʫ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ. ʇʨʝʜʜʠʘʧʘʫʟʥʳʡ ʧʝʨʠʦʜ, ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʫ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ 2ï3 

ʥʝʜʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʠʪʘʥʠʝʤ ʞʫʢʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʠʭ ʪʝʣʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʦʚʳʭ ʨʝʟʝʨʚʦʚ, ʜʝʧʦʥʠʨʫʶʱʠʭʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʞʠʨʦʚʦʤ ʪʝʣʝ.  

ʇʘʨʘʣʣʝʣʴʥʦ ʜʝʧʦʥʠʨʦʚʘʥʠʶ ʞʠʨʘ ʚ ʪʝʣʝ ʞʫʢʦʚ ʚ ʧʝʨʠʦʜ ʧʨʝʜʜʠʘʧʘʫʟʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʛʝʤʦʣʠʤʬʝ ʠ ʪʢʘʥʷʭ, ʠ 

ʝʩʣʠ ʜʣʷ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʞʫʢʦʚ ʵʪʦʛʦ ʚʠʜʘ ʪʠʧʠʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʪʝʣʝ 

ʙʣʠʟʢʦ ʢ 60%, ʪʦ ʧʨʝʜ ʥʘʩʪʫʧʣʝʥʠʝʤ ʟʠʤʥʝʡ ʜʠʘʧʘʫʟʳ ʦʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 48ï

50%. ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʝʜʜʠʘʧʘʫʟʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫ ʞʫʢʦʚ ʧʘʜʘʝʪ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʦʙʤʝʥʘ ʠ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʳʨʘʞʝʥʦ ʜʣʷ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʵʥʟʠʤʦʚ. 

ɺ ʩʦʩʪʦʷʥʠʠ ʩʦʙʩʪʚʝʥʥʦ ʜʠʘʧʘʫʟʳ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʫ ʢʦʣʦʨʘʜʩʢʦʛʦ 

ʞʫʢʘ 75ï90 ʜʥʝʡ, ʚʳʜʝʣʷʝʪʩʷ ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʵʪʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʧʨʦʛʨʝʩʩʠʚʥʦ ʧʘʜʘʝʪ, ʠ ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ, ʢʦʛʜʘ 

ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʘʜʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʞʫʢʦʚ 

ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ (ʫ ʢʦʪʦʨʳʭ ʧʨʝʜʜʠʘʧʘʫʟʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 7ï8 ʜʥʷ 

ʠʤʘʛʠʥʘʣʴʥʦʡ ʞʠʟʥʠ) ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʜʠʘʧʘʫʟʳ, ʢʦʛʜʘ ʞʫʢʠ 

ʫʞʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʯʚʝ 20ï30 ʜʥʝʡ.  

É ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ., 2021 
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ʋɼʂ 573                     

                                                                    ʆʩʦʣʦʜʢʦʚʘ ɽ.ɺ. 

 ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʤʘʪʝʤʘʪʠʢʠ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʤʝʪʦʜʠʢ  

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʉɽʃɽʅʀʗ ʂʆʃʆʈɸɼʉʂʆɻʆ ɾʋʂɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʝʣʝʥʠʷ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʨʘʩʩʝʣʝʥʠʝ, ʤʠʛʨʘʮʠʠ. 

 

ʂʦʣʦʨʘʜʩʢʠʡ ʞʫʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʢ ʞʠʟʥʠ ʚ ʟʦʥʝ ʫʤʝʨʝʥʥʦʛʦ 

ʢʣʠʤʘʪʘ. ɽʛʦ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʙʳʩʪʨʦʡ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʚ ʥʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʘ) 

ʚʳʰʝʜʰʠʝ ʠʟ ʧʦʯʚʳ ʧʦʩʣʝ ʟʠʤʦʚʢʠ ʞʫʢʠ ʚʳʜʝʨʞʠʚʘʶʪ ʜʣʠʪʝʣʴʥʦʝ ʛʦʣʦʜʘʥʠʝ (2 

ʤʝʩʷʮʘ ʠ ʙʦʣʝʝ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʩʧʦʣʟʘʪʴʩʷ ʠ ʨʘʟʣʝʪʘʪʴʩʷ ʚ ʧʦʠʩʢʘʭ ʧʠʱʠ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʧʝʨʝʤʝʱʘʪʴʩʷ ʩ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʛʨʫʟʘʤʠ, ʩʦʭʨʘʥʷʪʴʩʷ ʚ 

ʧʫʩʪʳʭ ʭʨʘʥʠʣʠʱʘʭ ʠ ʥʘ ʧʨʦʰʣʦʛʦʜʥʠʭ ʧʦʣʷʭ ʢʘʨʪʦʬʝʣʷ; ʙ) ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ 

ʭʦʨʦʰʦ ʣʝʪʘʝʪ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʧʨʝʦʜʦʣʝʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, 

ʠʟʤʝʨʷʝʤʳʝ ʜʝʩʷʪʢʘʤʠ ʠ ʩʦʪʥʷʤʠ ʢʠʣʦʤʝʪʨʦʚ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʚʝʪʨʳ ʠ ʚʦʟʜʫʰʥʳʝ ʪʝʯʝʥʠʷ. 

ʇʦʧʘʜʘʷ ʚ ʚʦʜʫ, ʧʨʝʩʥʫʶ ʠʣʠ ʤʦʨʩʢʫʶ, ʞʫʢ ʥʝ ʪʦʥʝʪ ʠ ʤʦʞʝʪ ʚʳʜʝʨʞʠʚʘʪʴ 

ʚ ʚʦʜʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ. ʇʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 
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ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʠʛʨʘʝʪ ʧʨʦʪʦʯʥʘʷ ʚʦʜʘ ï ʤʘʣʳʝ ʠ ʙʦʣʴʰʠʝ 

ʨʝʢʠ ʠ ʤʦʨʝ, ʧʝʨʝʥʦʩʷʱʠʝ ʞʫʢʦʚ ʠ ʚʳʙʨʘʩʳʚʘʶʱʠʝ ʠʭ ʥʘ ʙʝʨʝʛʘ ʜʘʣʝʢʦ ʦʪ ʤʝʩʪ 

ʧʘʜʝʥʠʷ ʚ ʚʦʜʫ. 

ʈʷʜʦʤ ʘʚʪʦʨʦʚ (Criddle, 1917; Grison, 1950) ʦʪʤʝʯʝʥʦ, ʯʪʦ ʞʫʢʠ, 

ʩʦʚʝʨʰʘʶʱʠʝ ʜʘʣʴʥʠʝ ʤʠʛʨʘʮʠʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʤʦʣʦʜʳʭ, ʥʝʜʘʚʥʦ ʦʪʨʦʜʠʚʰʠʭʩʷ ʠ ʠʥʪʝʥʩʠʚʥʦ ʧʠʪʘʶʱʠʭʩʷ, ʠ ʦʪ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʷʡʮʝʢʣʘʜʫʱʠʭ ʞʫʢʦʚ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʙʦʣʴʰʝʡ 

ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʛʦʣʦʜʘʥʠʶ. ʈʘʟʤʝʨʳ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʣʦʜʦʚʠʪʦʩʪʠ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʪʘʢʦʚʫʶ ʫ ʦʩʪʘʣʴʥʳʭ ʦʩʦʙʝʡ ʘʢʪʠʚʥʦʡ 

ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʚʠʜʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʩʪʦʷʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʣʝʪʘʪʴ ʞʫʢʠ, ʠʤʝʝʪʩʷ ʤʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʡ. ʆʧʠʩʘʥʳ ʩʣʫʯʘʠ ʧʝʨʝʣʝʪʘ ʞʫʢʦʚ ʯʝʨʝʟ ʧʨʦʣʠʚ ʃʘ-ʄʘʥʰ, ʛʜʝ ʦʥ 

ʠʤʝʝʪ ʰʠʨʠʥʫ ʙʦʣʝʝ 100 ʢʤ (Thomas, Dunn, 1951). ʅʘʙʣʶʜʘʣʘʩʴ ʧʦʩʘʜʢʘ ʞʫʢʦʚ ʥʘ 

ʧʘʣʫʙʫ ʩʫʜʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ɸʪʣʘʥʪʠʯʝʩʢʦʤ ʦʢʝʘʥʝ ʥʘ ʫʜʘʣʝʥʠʠ ʦʢʦʣʦ 110 ʢʤ ʦʪ 

ʙʝʨʝʛʦʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (Poeteren,1938). ɺʦ ʌʨʘʥʮʠʠ, ɹʝʣʴʛʠʠ ʠ ɻʝʨʤʘʥʠʠ ʚ 30-

ʭ ʛʦʜʘʭ ʍʍ ʚ. ʦʪʤʝʯʘʣʠʩʴ ʧʝʨʝʣʝʪʳ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 150 ʜʦ 350 ʢʤ. 

ʇʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʜʘʣʴʥʠʝ ʧʦʣʝʪʳ ʞʫʢʦʚ, ʤʘʣʦ ʠʟʫʯʝʥʳ, ʠ, ʧʦ ʤʥʝʥʠʶ 

ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʨʘʩʩʝʣʝʥʠʷ ʢʦʣʦʨʘʜʩʢʦʛʦ 

ʞʫʢʘ, ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʧʨʠʧʠʩʳʚʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ 

ʩʪʠʤʫʣʷʮʠʠ ʞʫʢʦʚ ʢ ʧʝʨʝʣʝʪʘʤ ʛʨʦʟʦʚʳʤ ʚʝʪʨʘʤ ʠ ʙʫʨʷʤ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ (ʦʢʦʣʦ 30Áʉ), ʘ ʪʘʢʞʝ ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʘʤ ʚʦʟʜʫʭʘ (Jermy, 

Saringer, 1959; ʌʠʥʘʢʦʚ, 1959; ɻʫʩʝʚ, ʃʘʱʫʢ, 1959). ʅʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʩʷ 

ʟʘʥʦʩ ʚʝʩʝʥʥʠʤʠ ʚʝʪʨʘʤʠ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʞʫʢʦʚ ʚ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʙʨʦʩʦʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʦʩʦʙʝʡ 

ʧʨʠʙʦʝʤ ʥʘ ʙʝʨʝʛ (Ihssen, 1940; Dunn, 1949; Small, Thomas, 1954; ɾʫʨʘʚʣʝʚ, 1959). 

ʆ ʟʥʘʯʝʥʠʠ ʤʠʛʨʘʮʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ 

ʛʦʜʘ ʚ ʨʘʩʰʠʨʝʥʠʠ ʝʛʦ ʘʨʝʘʣʘ, ʤʥʝʥʠʷ ʘʚʪʦʨʦʚ ʨʘʩʭʦʜʷʪʩʷ. ʊʘʢ, ʊʨʫʚʣʦ 

(Trouvelot,1936), ʨʝʟʶʤʠʨʫʷ ʥʘʙʣʶʜʝʥʠʷ, ʥʘʢʦʧʠʚʰʠʝʩʷ ʧʦ ʨʘʩʩʝʣʝʥʠʶ ʞʫʢʘ ʚ 




