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ʉʆɼɽʈɾɸʅʀɽ 

 

ʌʀɿʀʂʆ- ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʙʣʦʫʭʦʚ ʉ.ʀ, ɽʛʫʧʦʚ ʈ. ɼ., ʃʦʙʦʚ ɼ.ɺ. 

ɼɽʊɽʂʊʀʈʆɺɸʅʀɽ ʉʊɺʆʃʆɺ ɼɽʈɽɺʔɽɺ ʅɸ ʆʉʅʆɺɽ ɸʃɻʆʈʀʊʄʆɺ ɹʀɹʃʀʆʊɽʂʀ 
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ʀʥʜʠʘʤʠʥʦʚ ʈ.ʐ., ɸʭʤʝʜʞʘʥʦʚʘ ɿ., ʅʘʩʨʠʜʜʠʥʦʚʘ ʇ.  

ʅɽʃʀʅɽʁʅʆɽ ɼɽʌʆʈʄʀʈʆɺɸʅʀɽ ɻʀɹʂʀʍ ʆʈʊʆʊʈʆʇʅʓʍ ʆɹʆʃʆʏɽʂ 

ʇɽʈɽʄɽʅʅʆʁ ʊʆʃʑʀʅʓ ɺ ʅɽʉʊɸʎʀʆʅɸʈʅʆʄ ʄɸɻʅʀʊʅʆʄ ʇʆʃɽ 
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ʂʫʣʴʢʦʚ ɺ.ɻ., ʉʘʤʩʦʥʦʚ ɺ.ʂ., ʉʳʱʠʢʦʚ ɸ.ɸ. 

ɼɽʄʇʌʀʈʆɺɸʅʀɽ ʅʀɿʂʆʏɸʉʊʆʊʅʓʍ ɺʀɹʈɸʎʀʁ ɺ ʇʆʈʀʉʊʓʍ 

ʋʃʔʊʈɸʄɽʃʂʆɿɽʈʅʀʉʊʓʍ ʄɸʊɽʈʀɸʃɸʍ 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɹʠʢʪʝʤʠʨʦʚ ɸ.ʂ., ʍʘʙʠʨʦʚ ɸ.ʌ. 

ɿʅɸʏɽʅʀɽ ʀ ʉʇʆʉʆɹʓ ʇʆʆʑʈɽʅʀʗ ʉʆɹɸʂʀ ɺ ʇʈʆʎɽʉʉɽ ɺʓʈɸɹʆʊʂʀ ʅɸɺʓʂɸ 

ʈɸɹʆʊʓ ʇʆ ʉʃɽɼʋ ɺ ɻʆʈʆɼʉʂʀʍ ʋʉʃʆɺʀʗʍ 
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ɼʤʠʪʨʠʝʚʘ ʊ.ʄ., ɿʠʥʢʝʚʠʯ ʕ.ʇ., ʂʦʟʣʦʚ ʖ.ʇ. 

ɺɺɽɼɽʅʀɽ ɺ ʍʀʄʀʏɽʉʂʋʖ ʕʂʆʃʆɻʀʖ ʆʈɻɸʅʀɿʄʆɺ 

 

24 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ʎʘʧʘʣʦʚʘ ɻ.ʈ., ɻʠʙʘʪʦʚʘ ʈ.ɿ. 

ʉʆʉʊʆʗʅʀɽ ɹɽʃʂʆɺʆɻʆ ʀ ʋɻʃɽɺʆɼʅʆɻʆ ʆɹʄɽʅɸ ɺ ʆʈɻɸʅʀɿʄɽ ɻʋʉʗʊ ʇʈʀ 

ʇʈʀʄɽʅɽʅʀʀ ʇʈʆɹʀʆʊʀʂʆɺ 

 

30 

ʈʫʣʝʚʘ ʊ.ɸ., ʉʘʨʙʘʪʦʚʘ ʅ.ʖ. 

ʉɸʄʓɽ ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʓɽ ɿɸɹʆʃɽɺɸʅʀʗ ʂʈʆʃʀʂʆɺ 

 

32 

ʉʪʨʝʣʴʥʠʢʦʚʘ ʄ.ɺ., ʏʝʨʢʘʩʦʚʘ ʕ.ʀ. 

ɺʃʀʗʅʀɽ ʅɽʊʈɸɼʀʎʀʆʅʅʆɻʆ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ ʅɸ ʇʀʑɽɺʋʖ ʎɽʅʅʆʉʊʔ 

ʍʃɽɹʆɹʋʃʆʏʅʓʍ ʀɿɼɽʃʀʁ 

 

34 

ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɿʘʝʣʴʩʢʘʷ ʉ.ɸ. 

ɼɽʗʊɽʃʔʅʆʉʊʔ ʈɽɻʀʆʅɸʃʔʅʓʍ ʆʊɼɽʃɽʅʀʁ ɺʉɽʈʆʉʉʀʁʉʂʆɻʆ ʊɽɸʊʈɸʃʔʅʆɻʆ 

ʆɹʑɽʉʊɺɸ ʇʆ ʈɸɿɺʀʊʀʖ ʊɽɸʊʈɸʃʔʅʆɻʆ ʀʉʂʋʉʉʊɺɸ ʈʆʉʉʀʁʉʂʆʁ ʇʈʆɺʀʅʎʀʀ 

ɺ ʋʉʃʆɺʀʗʍ ʆɹʑɽʉʊɺɽʅʅʆɻʆ ɿɸʉʊʆʗ 

 

37 

ʂʘʥʪʠʤʠʨʦʚʘ ʈ.ʀ., ɿʘʣʠʣʦʚʘ ʃ.ʈ. 

ʂʃɸɺɼʀʗ ʉɽʈɽɹʈʗʂʆɺɸ - ʃɽʊʏʀʎɸ ɿʅɸʄɽʅʀʊʆɻʆ ʇʆʃʂɸ 

 

40 

ʂʨʠʚʯʠʢʦʚ ɺ.ʄ. 

ʈɸɿɺʀʊʀɽ ʃʋɻʆɺʆɻʆ ʍʆɿʗʁʉʊɺɸ ɹɽʃɸʈʋʉʀ ɺ ʀʅʊɽʈɽʉɸʍ ʂʈɸʉʅʆʁ ɸʈʄʀʀ ɺ 

ʂʆʅʎɽ 1920-ʍ ɻʆɼʆɺ 

 

42 

ʉʘʚʨʘʥʩʢʘʷ ɼ.ʌ. 

ɼɽʗʊɽʃʔʅʆʉʊʔ ʆʆʅ ɺ ʋʈɽɻʋʃʀʈʆɺɸʅʀɽ ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʂʆʅʌʃʀʂʊʆɺ 
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ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

 

ɸʣʣʘʭʤʘʥʦʚ ʕ.ʄ. 

ʏɽʃʆɺɽʂ ɺ ʇʆʀʉʂɸʍ ʉʄʓʉʃɸ: ʂʆʅʎɽʇʎʀʗ ʃʆɻʆʊɽʈɸʇʀʀ ɺ.ʌʈɸʅʂʃɸ 

 

47 

ɸʣʣʘʭʤʘʥʦʚ ʕ.ʄ. 

ʌɽʅʆʄɽʅ ʂʋʃʔʊʋʈʓ ɺ ʌʀʃʆʉʆʌʀʀ ɽɺʈɸɿʀʁʉʊɺɸ 

 

48 

ɹʫʪʝʥʢʦ ʅ.ɸ. 

ʇʈʆɹʃɽʄʓ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ɺʆʉʇʀʊɸʅʀʗ ɺ ʋʏɽʅʀʀ ʇʃɸʊʆʅɸ ʆɹ ʀɼɽɸʃʔʅʆʄ 

ɻʆʉʋɼɸʈʉʊɺɽ 

 

51 

ɻʨʠʛʦʨʦʚʠʯ ɽ.ʉ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʃʀʏʅʆʉʊʀ ɺ ʋʏɽʅʀʀ ɸ. ɸɼʃɽʈɸ 

 

53 

ʂʘʟʠʙʝʢʦʚʘ ɻ.ʂ. 

ʆ ʇʈʆɹʃɽʄɽ ʆʇʈɽɼɽʃɽʅʀʗ ʉɺɽʊʉʂʆɻʆ ʀ ʈɽʃʀɻʀʆɿʅʆɻʆ ʌɸʂʊʆʈʆɺ ɺ 

ʋʇʈɸɺʃɽʅʀʀ ʉʆɺʈɽʄɽʅʅʓʄ ʈʆʉʉʀʁʉʂʀʄ ɻʆʉʋɼɸʈʉʊɺʆʄ 

 

55 

ʅʠʜʟʠʡ ɻ.ɺ., ɹʦʨʠʩʦʚʘ ɼ.ɸ. 

ʇʈʆɹʃɽʄɸ ʉʅʆɺʀɼɽʅʀʁ ɺ ʌʀʃʆʉʆʌʀʀ 

 

60 

ʇʦʛʦʩʷʥ ɼ.ɸ. 

ʌʀʃʆʉʆʌʉʂʀʁ ʇʆʀʉʂ ʉʄʓʉʃɸ ɾʀɿʅʀ ɺ ʇʈʆʀɿɺɽɼɽʅʀʗʍ ʃ.ʅ. ʊʆʃʉʊʆɻʆ ʀ ʌ.ʄ. 

ɼʆʉʊʆɽɺʉʂʆɻʆ 

 

63 

ʇʨʦʢʘʝʚʘ ʆ.ʅ. 

ɺʃʀʗʅʀɽ ʇʈʆʎɽʉʉʆɺ ɻʃʆɹɸʃʀɿɸʎʀʀ ʅɸ ʇʈʆɹʃɽʄʋ ʅɸʎʀʆʅɸʃʔʅʆʁ 

ʀɼɽʅʊʀʏʅʆʉʊʀ 

 

65 

ʏʞʘʥ ʉʠ  

ʊʈɸɼʀʎʀʗ ʀɿʋʏɽʅʀʗ ʈɽʃʀɻʀʀ ɺ ʈʆʉʉʀʀ: ʂʈɸʊʂʀʁ ʀʉʊʆʈʀʏɽʉʂʀʁ ɸʅɸʃʀɿ 

 

67 

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʢʩʦʡ ʄ. 

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

74 

ɸʢʩʦʡ ʄ. 

ʄɽʉʊʆ ɸʈɸɹʉʂʆɻʆ ɺ ʉɽʄʔɽ ʉɽʄʀʊʉʂʀʍ ʗɿʓʂʆɺ 

 

78 

ɺʦʨʦʥʮʦʚʘ ʖ.ɸ. 

ʗɿʓʂ ʈɽʂʃɸʄʅʓʍ ʊɽʂʉʊʆɺ 

 

81 

ɽʛʦʨʦʚʘ ɸ.ɸ. 

ʅɸʎʀʆʅɸʃʔʅɸʗ ʉʇɽʎʀʌʀʂɸ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄɽɾɼʆʄɽʊʀʁ ɺ ɸʅɻʃʀʁʉʂʆʄ 

ʍʋɼʆɾɽʉʊɺɽʅʅʆʄ ʊɽʂʉʊɽ 

 

84 

ʂʦʨʯʘʛʠʥʘ ɸ.ʇ. 

ʊʀʇʓ ʈɽʏɽɺʓʍ ʆʐʀɹʆʂ ʀ ʇʈʀʅʎʀʇʓ ʀʍ ʂʃɸʉʉʀʌʀʂɸʎʀʀ 

 

87 

ʂʫʣʠʢʦʚʘ ʀ.ʄ. 

ʉʖɾɽʊʆʆɹʈɸɿʋʖʑʀɽ ʌʋʅʂʎʀʀ ʄʀʌʆʃʆɻɽʄʓ ɿʆʃʆʊʆʁ ɹʆɻʀʅʀ ɺ ʇʈʆɿɽ 

ʈʋɹɽɾɸ XX-XXI  ʚʚ. 
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ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ˉ5/2016 ISSN 2410-6070 
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ʄʘʛʦʤʝʜʦʚʘ ʍ.ʖ. 

ʉʇʆʉʆɹʓ ʇʈɽʆɼʆʃɽʅʀʗ ʊʈʋɼʅʆʉʊɽʁ ʇɽʈɽɺʆɼɸ ʋɿʂʆʉʇɽʎʀɸʃʔʅʓʍ ʉʃʆɺ ʀ 

ʊɽʈʄʀʅʆɺ ʉʊʋɼɽʅʊɸʄʀ IT ï ʉʇɽʎʀɸʃʔʅʆʉʊɽʁ 

 

94 

ʄʠʪʠʥʘ ʀ.ɺ. 

ʄɽʉʊʆʀʄɽʅʀɽ çʗè ʂɸʂ ʄɸʈʂɽʈ ʉɸʄʆʀɼɽʅʊʀʌʀʂɸʎʀʀ ʏɽʃʆɺɽʂɸ 

 

97 

ʄʦʢʝʝʚʘ ʖ.ʄ. 

ʈɽʂʃɸʄʅʓʁ ʊɽʂʉʊ ʂɸʂ ʆʉʆɹʓʁ ɺʀɼ ʄɽɼʀɸʊɽʂʉʊɸ 

 

101 

ʅʝʚʦʣʠʥʘ ʂ.ɺ. 

ʊɽʄɸ ʄʆʈɸʃʔʅʆɻʆ ɼʀʉʂʋʈʉɸ ʅɽʄɽʎʂʆʗɿʓʏʅʓʍ ʉʄʀ 

 

103 

ʆʪʤʝʥʠʪʦʚʘ ʆ.ʄ., ʎʦʢʦʣʴ ʃ.ʇ., ʍʘʨʠʪʦʥʦʚʘ ʅ.ɺ. 

ʆɹʋʏɽʅʀɽ ʄʆʅʆʃʆɻʀʏɽʉʂʆʄʋ ɺʓʉʂɸɿʓɺɸʅʀʖ ʀʅʆʉʊʈɸʅʎɽɺ ʅɸ 

ʅɸʏɸʃʔʅʆʄ ʕʊɸʇɽ ʀɿʋʏɽʅʀʗ ʈʋʉʉʂʆɻʆ ʗɿʓʂɸ 

 

105 

ʇʦʣʪʦʨʘʢ ɸ.ɸ. 

ɺʆʉʇʈʀʗʊʀɽ ʌɽʅʆʄɽʅɸ ʍʆɹɹʀ ɺ ɸʅɻʃʀʁʉʂʀʍ ʀ ʈʋʉʉʂʀʍ ʇʆʉʃʆɺʀʎɸʍ 

 

107 

ʉʢʫʜʥʷʢʦʚʘ ɽ.ɺ. 

ʌɸʅʊɸʉʊʀʏɽʉʂɸʗ ʆɹʈɸɿʅʆʉʊʔ ɺ ʇʆʕʊʀʂɽ ʇʆɺɽʉʊʀ ʀ.ʉ. ʊʋʈɻɽʅɽɺɸ çʇɽʉʅʔ 

ʊʆʈɾɽʉʊɺʋʖʑɽʁ ʃʖɹɺʀè 

 

109 

ʐʠʥʛʘʨʦʚʘ ʉ.ɼ. 

ʃʀʅɻɺʀʉʊʀʏɽʉʂɸʗ ʇʈʀʈʆɼɸ ʄɽɾɼʆʄɽʊʀʁ ɺ ʃɽɿɻʀʅʉʂʆʄ ʀ ʈʋʉʉʂʆʄ ʗɿʓʂɸʍ 

 

113 

 

ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʜʠʛʝʟʘʣʦʚʘ ʀ.ɺ., ʗʜʨʠʭʠʥʩʢʘʷ ɽ.ɸ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɹʆʊʓ ʉ ɸʈɸɹʉʂʀʄʀ ʉʊʋɼɽʅʊɸʄʀ ʅɸ ʕʊɸʇɽ ɼʆɺʋɿʆɺʉʂʆʁ 

ʇʆɼɻʆʊʆɺʂʀ 

 

116 

ɹʨʠʣʣʠʘʥʪʦʚʘ ʆ.ʆ., ʄʘʩʣʠʝʚʘ ʉ.ʅ. 

ʈɸɿɺʀʊʀɽ ɻʆʊʆɺʅʆʉʊʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼʓ ʂ ʈɸɹʆʊɽ ʉ ɼɽʊʔʄʀ ʉ ʆɺɿ 

 

117 

ɺʘʩʠʣʴʝʚʘ ʆ.ɺ. 

ʈɸʉʉʋɾɼɽʅʀɽ ʂɸʂ ɺʀɼ ʈɽʏɽʄʓʉʃʀʊɽʃʔʅʓʍ ɼɽʁʉʊɺʀʁ ʉʇɽʎʀɸʃʀʉʊɸ ʇʆ 

ʄɽɾɼʋʅɸʈʆɼʅʓʄ ʆʊʅʆʐɽʅʀʗʄ 

 

120 

ɻʘʜʞʠʝʚʘ ʇ.ɼ. 

ʂʈɽɸʊʀɺʅɸʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ ʉʆɺʈɽʄɽʅʅʆɻʆ ʇɽɼɸɻʆɻɸ 

 

123 

ɻʨʝʙʝʥʱʠʢʦʚʘ ʖ.ɸ.  

çʅʆʈʄʓ ɻʊʆè ɻʃɸɿɸʄʀ ʉʊʋɼɽʅʊʆɺ 

 

124 

ɼʘʥʠʣʦʚ ɼ.ɸ., ʂʦʨʥʠʣʦʚʘ ɸ.ɻ. 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɽ ʉʊɸʅʆɺʃɽʅʀɽ ɹʋɼʋʑɽɻʆ ʇɽɼɸɻʆɻɸ 

 

126 

ɼʦʨʦʰʝʥʢʦ ɺ.ɸ., ʄʦʩʢʘʣʝʥʢʦ ʄ.ʈ. 

ʀʉʊʆʈʀʗ ʅɸʋʂʀ ʀ ʊɽʍʅʀʂʀ ɺ ʋʈʆɺʅɽɺʆʄ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

ʀ ʅɸʋʏʅʆʁ ʂʋʃʔʊʋʈɽ ʄʆʃʆɼʆɻʆ ʉʇɽʎʀɸʃʀʉʊɸ 

 

130 

ɼʫʰʝʡʢʦ ʄ. ɺ. 

ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʆʈɻɸʅʀɿɸʎʀʀ ɿɸʅʗʊʀʁ ʇʆ ɼɽʂʆʈɸʊʀɺʅʆʁ 

ʌʃʆʈʀʉʊʀʂɽ ʉ ɼɽʊʔʄʀ 12-12 ʃɽʊ ɺ ʄɹʆʋ ɼʆɼ ɼʖʎ çʂʃʋɹè 

131 
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ɽʨʤʘʢ ɽ.ɺ., ʉʝʨʛʝʝʚʘ ɹ.ɺ. 

ʉʆɼɽʈɾɸʅʀɽ ʇʆʅʗʊʀʗ çʊɽɸʊʈɸʃʀɿɸʎʀʗè  ɺ ʐʂʆʃʔʅʆʄ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ 

ʇʈʆʎɽʉʉɽ 

 

134 

ʂʥʷʟʝʚʘ ʊ.ʍ.  

çʃɸʊʀʅʉʂʀʁ ʗɿʓʂ ʂɸʂ ʆʉʅʆɺʅʆʁ ʗɿʓʂ ʄɽɼʀʎʀʅʓè 

 

137 

ʃʘʤʝʭʦʚʘ ɽ.ɸ., ʋʪʢʠʥʘ ʊ.ɺ., ʃʘʤʝʭʦʚ ʖ.ɻ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʈɽɼʉʊɸɺʃɽʅʀʗ ʆ ɺʀɼʆɺʆʄ ʈɸɿʅʆʆɹʈɸɿʀʀ ʅɸ ʋʈʆʂɸʍ 

ɹʆʊɸʅʀʂʀ 

 

139 

ʄʘʢʫʩʝʚ ʆ.ʅ., ʀʩʨʘʬʠʣʦʚʘ ɻ.ʖ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʄʆʊʀɺɸʎʀʆʅʅʆʁ ʉʌɽʈʓ ʉʊʋɼɽʅʊʆɺ ʉʈɽɼʉʊɺɸʄʀ 

ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ 

 

145 

ʄʘʨʢʝʣʦʚʘ ʊ.ɺ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ɻʆʊʆɺʅʆʉʊʀ ʉʊʋɼɽʅʊʆɺ ʂ ʄɽɾʂʋʃʔʊʋʈʅʆʄʋ ʆɹʑɽʅʀʖ 

 

147 

ʄʦʩʢʘʣʝʥʢʦ ʄ.ʈ., ʊʦʣʩʪʳʭ ʆ.ɸ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʇɸʊʈʀʆʊʀɿʄɸ ʂɸʂ ʌɸʂʊʆʈ ʂɸʏɽʉʊɺɸ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ 

 

148 

ʄʫʣʷʨ ɽ.ʅ., ʇʨʦʰʫʪʠʥʩʢʘʷ ɸ.ʆ. 

ʀʅʅʆɺɸʎʀʀ ɺ ʆɹʋʏɽʅʀʀ ʇʈɸɺʋ: ʉʆʏɽʊɸʅʀɽ ʊʈɸɼʀʎʀʆʅʅʓʍ ʀ 

ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʇʈɸɺʆɺʆʄ ʆɹʋʏɽʅʀʀ 

 

151 

ʄʫʩʪʘʬʘʝʚ ʆ.ʗ. 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ ʈɸɹʆʊʓ ʉʊʋɼɽʅʊʆɺ 

 

154 

ʆʣʴʭʦʚʩʢʘʷ ɽ.ɹ. 

ʅɸʉʊʆʃʔʅʓʁ ʊɽʅʅʀʉ ɺ ʌʀɿʀʏɽʉʂʆʄ ɺʆʉʇʀʊɸʅʀʀ ʉʊʋɼɽʅʊʆɺ ʉʇɽʎʀɸʃʔʅʆʁ 

ʄɽɼʀʎʀʅʉʂʆʁ ɻʈʋʇʇʓ 

 

158 

ʇʘʥʘʩʝʥʢʦ ʆ. ɸ., ʂʠʡʢʦʚʘ ɸ. ɺ.. ʇʨʫʩ ɽ. ʂ. 

ʀɻʈʆɺʆʁ ʉʊʈɽʊʏʀʅɻ ʂɸʂ ʆɼʅɸ ʀɿ ʕʌʌɽʂʊʀɺʅʓʍ ʌʆʈʄ ʉʆɺʈɽʄɽʅʅʓʍ 

ʌʀɿʂʋʃʔʊʋʈʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

160 

ʈʦʤʘʥʦʚʘ ʅ.ɸ., ʈʦʤʘʥʦʚʘ ʂ.ɸ.  

ʆʈɻɸʅʀɿɸʎʀʗ ɼʆʉʋɻɸ ʀ ʇɸʊʈʀʆʊʀʏɽʉʂʆɻʆ ɺʆʉʇʀʊɸʅʀʗ ʐʂʆʃʔʅʀʂʆɺ ɺ 

ʈɸʄʂɸʍ ʆʊʈʗɼʅʆʁ ʇʈʆɻʈɸʄʄʓ 

 

162 

ʉʘʧʝʛʠʥʘ ʊ.ɸ. 

ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ɺʆɿʄʆɾʅʆʉʊʀ ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ ɺ ʉʅʀɾɽʅʀʀ 

ʂʆʅʌʃʀʂʊʅʓʍ ʉʀʊʋɸʎʀʁ 

 

165 

ʉʠʪʥʠʢʦʚʘ ʂ.ʆ. 

ʌɻʆʉ ɺʇʆ ʂɸʂ ʌɸʂʊʆʈ ʈɸɿɺʀʊʀʗ ʆɹʋʏɸʖʑɽʁ ʌʋʅʂʎʀʀ ʖʈʀɼʀʏɽʉʂʀʍ 

ʂʃʀʅʀʂ 

 

167 

ʊʫʨʜʘʢʫʥʦʚʘ ɸ.ʉ., ʉʳʜʳʢʦʚʘ ʄ.ɹ. 

ʇʈʀʄɽʅɽʅʀʗ ɼʀʉʊɸʅʎʀʆʅʅʆʁ ʊɽʍʅʆʃʆɻʀʀ ʇʈʀ ʀɿʋʏɽʅʀʀ ʂʋʈʉɸ 

ʄɸʊɽʄɸʊʀʂʀ 

 

169 

ʊʫʨʜʘʢʫʥʦʚʘ ɸ.ʉ., ʉ ʜrʳʢʦʚʘ ʄ.ɹ. 

ʆʉʅʆɺʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ ʉʊʋɼɽʅʊʆɺ ɺ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ 

ʈɸɹʆʊɽ ʇʆ ʂʋʈʉʋ ʄɸʊɽʄɸʊʀʂɸ 

172 
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ʊʦʧʦʣʷ ʃ.ʉ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʈɽɻʀʆʅɸʃʔʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʇʈʀ ʀɿʋʏɽʅʀʀ 

ʉʊʆʍɸʉʊʀʏɽʉʂʀʍ ʇʆʅʗʊʀʁ ɺ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 

 

176 

ʗʢʦʚʣʝʚʘ ɺ.ʅ. 

ʆʎɽʅʂɸ ʇʉʀʍʆʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʀ ʌʀɿʀʏɽʉʂʆʁ 

ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ʉʊʋɼɽʅʊʆɺ 

 

177 

ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 

ɻʘʣʫʰʢʦ ʊ.ɻ. 

ɸʅʊʈʆʇʆʄɽʊʈʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʖʅʆʐɽʁ, ɿɸʅʀʄɸʖʑʀʍʉʗ 

ʌʋʊɹʆʃʆʄ ʀ ʅɽ ɿɸʅʀʄɸʖʑʀʍʉʗ ʉʇʆʈʊʆʄ 

 

180 

ɿʘʚʴʷʣʦʚʘ ʗ.ʉ., ɹʦʛʜʘʥʦʚʘ ɺ.ɼ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʀʊʔɽɺʆɻʆ ʈɽɾʀʄɸ ɾʀʊɽʃɽʁ ʇʈʀɹʈɽɾʅʆʁ 

ɹʀʆʂʃʀʄɸʊʀʏɽʉʂʆʁ ɿʆʅʓ 

 

181 

ʂʝʨʝʬʦʚʘ ɼ.ʄ., ʐʘʚʘʝʚʘ ʄ.ʗ., ʂʝʨʝʬʦʚʘ ɿ.ʐ. 

ʀʅʌʆʈʄʀʈʆɺɸʅʅʆʉʊʔ ʅɸʉɽʃɽʅʀʗ ʇʆ ʊʋɹɽʈʂʋʃɽɿʋ, ʂɸʂ ʂʃʖʏ ʂ 

ɺʓɿɼʆʈʆɺʃɽʅʀʖ 

 

184 

ʄʫʨʟʘʣʠʝʚ ɸ. ɼ. 

ʇʋʊʀ ʋʃʋʏʐɽʅʀʗ ʈɽɿʋʃʔʊɸʊʆɺ ʃɽʏɽʅʀʗ ʆʉʃʆɾʅɽʅʅʓʍ ʌʆʈʄ 

ɼʆɹʈʆʂɸʏɽʉʊɺɽʅʅʆʁ ɻʀʇɽʈʇʃɸɿʀʀ ʇʈɽɼʉʊɸʊɽʃʔʅʆʁ ɾɽʃɽɿʓ 

 

187 

ʇʝʪʨʝʥʢʦ ɺ.ʄ. 

ɹʈʖʐʅʆʁ ʊʀʇ ʊɽʃʆʉʃʆɾɽʅʀʗ ʋ ʏɽʃʆɺɽʂɸ ʀ ɻʈʓɿʋʅʆɺ 

 

191 

ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʃʝʙʝʜʝʚʘ ʄ.ɺ., ʂʦʥʦʥʦʚʘ ʉ.ɺ. 

ʄɽɼʀʂʆ-ʉʆʎʀɸʃʔʅʓʁ ʇʆʈʊʈɽʊ ʆʅʂʆʃʆɻʀʏɽʉʂʀʍ ɹʆʃʔʅʓʍ ï ʇʆʊʈɽɹʀʊɽʃɽʁ 

ʅɸʈʂʆʊʀʏɽʉʂʀʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ʅɸ ɸʄɹʋʃɸʊʆʈʅʆʄ ʕʊɸʇɽ 

ʃɽʏɽʅʀʗ 

193 

ɸʈʍʀʊɽʂʊʋʈɸ 

 

ɸʙʘʢʫʤʦʚ ʈ.ɻ., ɹʦʙʳʣʝʚʘ ɽ.ɺ.  

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʈɽʂʆʅʉʊʈʋʂʎʀʀ ɻʆʈʆɼʉʂʆʁ ɿɸʉʊʈʆʁʂʀ ɺ ɻʆʈʆɼɽ ɹɽʃɻʆʈʆɼɽ 

 

197 

ɸʙʘʢʫʤʦʚ ʈ.ɻ., ʂʨʠʚʦʣʘʧʦʚʘ ɺ.ɺ. 

ʆɹɽʉʇɽʏɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ʀ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʆʁ ʅɸɼɽɾʅʆʉʊʀ ɿɼɸʅʀʁ ʀ 

ʉʆʆʈʋɾɽʅʀʁ 

 

199 

ʗʙʣʦʥʩʢʘʷ ʆ.ɺ., ʉʝʨʷʢʦʚʘ ʉ.ʉ. 
ʄɽʊʆɼʓ ʆʈɻɸʅʀɿɸʎʀʀ ʈɽʂʈɽɸʎʀʆʅʅʓʍ ɿʆʅ ʅɸ ʇʈʆʄʓʐʃɽʅʅʓʍ 
ʊɽʈʈʀʊʆʈʀʗʍ 
 

200 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 
ʂʘʛʘʨʤʘʥʦʚ ɼ.ʀ. 
ʆ ʈɸɿʃʀʏʀʀ ʃʖɹɺʀ, ɺʃʖɹʃɽʅʅʆʉʊʀ ʀ ʃʖɹʆɺʅʆʁ ɿɸɺʀʉʀʄʆʉʊʀ 
 

203 

ʂʫʟʴʤʠʥʘ ʆ. ʀ., ɼʨʫʞʠʥʠʥʘ ɸ. ɺ. 
ʇʉʀʍʆʕʄʆʎʀʆʅɸʃʔʅʆɽ ʉʆʉʊʆʗʅʀɽ ʉʊʋɼɽʅʊʆɺ ʊɽʍʅʀʏɽʉʂʆɻʆ ɺʋɿɸ, 
ɿɸʅʀʄɸʖʑʀʍʉʗ ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʆʁ ɺ IV ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ɻʈʋʇʇɽ  
(ʩʧʝʮʤʝʜʛʨʫʧʧʘ ɹ) 

206 
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ʆʙʣʘʩʦʚʘ ʆ.ɺ. 

ʂ ɺʆʇʈʆʉʋ ʊʆʃɽʈɸʅʊʅʆʉʊʀ ɺ ʂʆʅʊɽʂʉʊɽ ʀʅʂʃʖɿʀɺʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

210 

ʏʝʨʥʠʢʦʚʘ ɸ.ɸ. 

ʉʆʎʀɸʃʔʅʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʀʁ ʇʈʆɽʂʊ çɺʓɹʀʈɸʁ éè ʂɸʂ ʉʈɽɼʉʊɺʆ 

ʇʈʆʇɸɻɸʅɼʓ ɿʆɾ ʀ ʇʈʆʌʀʃɸʂʊʀʂʀ ʈʀʉʂʆɺɸʅʅʆɻʆ ʇʆɺɽɼɽʅʀʗ ɺ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʉʊʈɸʅʉʊɺɽ ɺʓʉʐɽɻʆ ʋʏɽɹʅʆɻʆ ɿɸɺɽɼɽʅʀʗ 

 

212 

ʇʆʃʀʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʛʣʠʫʣʣʠʥ ʕ.ʀ. 

ʄɸʅʀʌɽʉʊ 17 ʆʂʊʗɹʈʗ 1905 ɻʆɼɸ ʀ ʋʏʈɽɾɼɽʅʀɽ ʈʆʉʉʀʁʉʂʆɻʆ ʇɸʈʃɸʄɽʅʊɸ 

 

216 

ɸʛʣʠʫʣʣʠʥ ʕ.ʀ. 

ʈʆʃʔ ʇɸʈʃɸʄɽʅʊɸ ɺ ʇʆʃʀʊʀʏɽʉʂʆʁ ʉʀʉʊɽʄɽ 

 

217 

ɸʛʣʠʫʣʣʠʥ ʕ.ʀ. 

ɺʆɿʅʀʂʅʆɺɽʅʀɽ ɺ ʈʆʉʉʀʀ ʇɸʈʃɸʄɽʅʊɸʈʀɿʄɸ 

 

219 

ʅʘʜʝʠʥʘ ʉ.ɸ. 

ʇʈɸʂʊʀʂɸ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʂʆʅʂʋʈʉʅʆɻʆ ʆʊɹʆʈɸ ʅɸ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʋʖ ʉʃʋɾɹʋ ʅɸ ʄɸʊɽʈʀɸʃɸʍ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺʆʁʉʂʆɺʆʁ 

ʏɸʉʊʀ ˉ 30986-3 ɻ. ʉʇɸʉʉʂ-ɼɸʃʔʅʀʁ 

 

221 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ 

 

ʃʘʪʳʧʦʚʘ ɿ.ɹ. , ʍʘʣʠʢʦʚ ʈ.ʄ. 

ɻʃʀʅʆɿɽʄʉʆɼɽʈɾɸʑʀɽ ʄʀʅɽʈɸʃʓ: ɻɽʆɻʈɸʌʀʗ ʄɽʉʊʆʈʆɾɼɽʅʀʁ, 

ʊɽʍʅʆʃʆɻʀʗ ʇɽʈɽʈɸɹʆʊʂʀ, ʀʉʇʆʃʔɿʆɺɸʅʀɽ 

 

223 

ʌʘʪʭʫʪʜʠʥʦʚʘ ʈ.ʐ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʀɿʄɽʅɽʅʀʗ ʈɽʏʅʆɻʆ ʉʊʆʂɸ ʅɸ ʌʆʅɽ ɻʃʆɹɸʃʔʅʆɻʆ ʀɿʄɽʅɽʅʀʗ 

ʂʃʀʄɸʊɸ (ʅɸ ʇʈʀʄɽʈɽ ʈ.ʊɸʅɸʃʓʂ ï ʉ.ʉɸʄɸʈʉʂʆɽ) 

 

226 
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ɸʙʣʦʫʭʦʚ ʉ.ʀ, ɽʛʫʧʦʚ ʈ. ɼ., 

ʄʘʛʠʩʪʨʳ 2 ʢʫʨʩʘ, 

ʃʦʙʦʚ ɼ.ɺ. 

ʢ. ʬ.-ʤ. ʥ, ʜʦʮʝʥʪ, 

ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɼɽʊɽʂʊʀʈʆɺɸʅʀɽ ʉʊɺʆʃʆɺ ɼɽʈɽɺʔɽɺ ʅɸ ʆʉʅʆɺɽ ɸʃɻʆʈʀʊʄʆɺ  

ɹʀɹʃʀʆʊɽʂʀ OPENCV 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʥʘ ʮʠʬʨʦʚʳʭ ʩʪʘʪʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚʠʜʝʦʧʦʪʦʢʝ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ çʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷè ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʝʪʝʢʪʦʨʳ ʥʘ ʦʩʥʦʚʝ 

ʛʨʘʜʠʝʥʪʘ ʷʨʢʦʩʪʠ, ʢʦʥʪʨʘʩʪʥʳʭ ʧʝʨʝʧʘʜʦʚ ʠ ʜʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʚʧʘʜʝʥʠʷ ʩ 

ʰʘʙʣʦʥʦʤ [1]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʤʝʥʷʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ çOpenCVè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

çOpenCVè, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, 

ʬʠʣʴʪʨ ʉʦʙʝʣʷ, ʬʠʣʴʪʨ ʂʘʥʥʠ. 

 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʢʘʢ ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʧʦʷʚʠʣʘʩʴ ʚ ʢʦʥʮʝ 1970-ʭ ʛʦʜʦʚ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ð ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʚʠʜʝʦʬʘʡʣʦʚ. ɼʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʥʘʰʣʘ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʤʥʦʞʝʩʪʚʝ ʦʙʣʘʩʪʝʡ, ʢʘʩʘʶʱʠʭʩʷ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʚʦʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʠʩʪʝʤʘʭ. ʅʘʧʨʠʤʝʨ, ʦʜʥʠʤ ʠʟ 

ʙʦʣʴʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚʦʞʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ. 

ʆʩʥʦʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, ʢʦʪʦʨʦʝ ʚ ʥʘʫʢʝ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʝʛʤʝʥʪʘʮʠʝʡ. ʉʝʛʤʝʥʪʘʮʠʷ ð ʵʪʦ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʇʦʩʣʝ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʜʘʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ [1, 2, 3]: 

¶ ʜʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʛʨʘʜʠʝʥʪ ʷʨʢʦʩʪʠ; 

¶ ʜʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʦʚʧʘʜʝʥʠʝ ʩ ʰʘʙʣʦʥʦʤ; 

¶ ʜʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

¶ ʜʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʠʧʦʚ ʜʝʪʝʢʪʦʨʦʚ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʝʪʝʢʪʦʨʳ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʛʨʘʜʠʝʥʪ ʷʨʢʦʩʪʠ (ʧʨʠʤʝʨ: ʬʠʣʴʪʨ ʉʦʙʝʣʷ), ʜʝʣʷʪʩʷ ʥʘ ʜʝʪʝʢʪʦʨʳ ʫʛʣʦʚ, ʦʢʨʫʞʥʦʩʪʝʡ ʠ 

ʢʦʥʪʫʨʥʳʭ ʣʠʥʠʡ. ɼʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʫʞʥʳ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʧʨʝʜʤʝʪʦʚ, ʢʦʛʜʘ ʦʥʠ ʠʩʢʨʠʚʣʝʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠ. ɼʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʚʧʘʜʝʥʠʷ ʩ 

ʰʘʙʣʦʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʮʘʤ, ʚʟʷʪʳʤ ʠʟ ʜʨʫʛʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʜʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ [4]. 

ʆʜʥʘʢʦ, ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ çComputer Vision System Toolboxè ʩʨʝʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ çMATHLABè ʠ  
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ʙʠʙʣʠʦʪʝʢʘ çOpenCVè. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʘʥʜʰʘʬʪʝ ʧʨʠʤʝʥʷʣʠʩʴ 

ʜʝʪʝʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʛʨʘʜʠʝʥʪ ʷʨʢʦʩʪʠ ʠ ʩʦʚʧʘʜʝʥʠʝ ʩ ʰʘʙʣʦʥʦʤ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʫʥʢʮʠʠ ʙʠʙʣʠʦʪʝʢʠ çOpenCVè. 

ʊʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʟʜʘʥʠʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʘʟʮʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦʬʘʡʣʦʚ (ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ). ɺʝʩʴ ʪʝʩʪʦʚʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ 

ʧʦʣʫʯʝʥ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʘʧʧʘʨʘʪʫʨʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ, ʠʟʦʙʨʘʞʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʠ ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʯʝʪ 

ʚʝʨʦʷʪʥʦʩʪʠ ʫʜʘʯʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʧʝʨʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʦʧʝʨʘʪʦʨ ʉʦʙʝʣʷ [5]. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ 

ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ (ʩʣʝʚʘ - ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʧʨʘʚʘ - ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʦʧʝʨʘʪʦʨʘ 

ʉʦʙʝʣʷ). 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʉʦʙʝʣʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʩʪʚʦʣʘ ʜʝʨʝʚʘ. 

ʅʘ ʢʘʯʝʩʪʚʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʪʫʨʦʚ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ: ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʠ ʥʘʩʪʨʦʝʢ ʬʫʥʢʮʠʠ ʉʦʙʝʣʷ ʜʦ ʫʩʣʦʚʠʡ ʩʲʝʤʢʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʙʣʘʜʘʶʪ ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʧʨʠ ʢʦʥʪʨʘʩʪʥʦʤ ʬʦʥʦʚʦʤ ʣʘʥʜʰʘʬʪʝ 

ʠ ʧʨʠ ʭʦʨʦʰʠʭ ʫʩʣʦʚʠʷʭ ʩʲʝʤʢʠ (ʥʘʧʨʠʤʝʨ, ʚ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ). ʕʪʦ ʚʠʜʥʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʠʩ. 1 ʠ ʨʠʩ. 2. 

ʅʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʠʝ ʫʩʣʦʚʠʷ ʩʲʝʤʢʠ ʠʟʦʙʨʘʞʝʥʠʝ ʜʝʨʝʚʘ ʥʘ ʨʠʩ. 2 ʠʤʝʝʪ ʤʝʥʝʝ ʢʦʥʪʨʘʩʪʥʳʡ ʬʦʥ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʩʪʚʦʣʘ ʵʪʦʛʦ ʜʝʨʝʚʘ. 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʉʦʙʝʣʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʩʪʚʦʣʘ ʜʝʨʝʚʘ. 
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ɺʪʦʨʳʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʙʳʣ ʜʝʪʝʢʪʦʨ ʛʨʘʥʠʮ ʂʘʥʥʠ [5]. ʆʥ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ 

ʧʦʣʫʯʠʪʴ ʢʦʥʪʫʨʳ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʪʨʝʙʫʝʪ 

ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʪʫʨʦʚ ʠʩʢʦʤʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘ ʠʪʦʛʦʚʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ ʙʫʜʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʰʫʤʦʚ ʠ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʦʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʉʣʝʜʫʶʱʠʤ ʤʝʪʦʜʦʤ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʧʦʠʩʢʘ ʧʦ ʰʘʙʣʦʥʫ (cvMatchTemplate [5]). ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʛʦʜʠʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʧʦ ʧʨʠʟʥʘʢʘʤ, ʩʭʦʜʥʳʤ ʩ ʧʨʠʟʥʘʢʘʤʠ ʰʘʙʣʦʥʘ. ʇʦʠʩʢ ʧʦ ʰʘʙʣʦʥʫ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʨʘʚʥʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʰʘʙʣʦʥʘ. ɺ ʙʠʙʣʠʦʪʝʢʝ OpenCV 

ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʘʣʛʦʨʠʪʤʦʚ ʩʨʘʚʥʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ʜʝʨʝʚʴʝʚ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʘʥʜʰʘʬʪʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʠʭ ʩʪʚʦʣʦʚ ʧʦʠʩʢʦʤ ʧʦ ʰʘʙʣʦʥʫ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʫʶ 

ʙʘʟʫ ʜʘʥʥʳʭ ʰʘʙʣʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ. 

ʆʯʝʨʝʜʥʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʤʝʪʦʜʦʚ (ʬʠʣʴʪʨ ʉʦʙʝʣʷ, ʜʝʪʝʢʪʦʨ ʛʨʘʥʠʮ 

ʂʘʥʥʠ, ʧʦʠʩʢ ʧʦ ʰʘʙʣʦʥʫ).  

 

 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ (ʮʚʝʪʘ ʠʥʚʝʨʪʠʨʦʚʘʥʳ) (ʈʘʩʧʦʣʦʞʝʥʠʝ: ʣʝʚʳʡ ʚʝʨʭʥʠʡ ʫʛʦʣ ï 

ʦʨʠʛʠʥʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʘʚʳʡ ʚʝʨʭʥʠʡ ʫʛʦʣ ï ʜʝʪʝʢʪʦʨ ʂʝʥʥʠ, ʣʝʚʳʡ ʥʠʞʥʠʡ ʫʛʦʣ ï ʬʠʣʴʪʨ 

ʉʦʙʝʣʷ, ʰʘʙʣʦʥ ʩʪʚʦʣʘ ʜʝʨʝʚʘ, ʥʠʞʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ ï ʬʠʣʴʪʨ ʉʦʙʝʣʷ, ʰʘʙʣʦʥ ʢʦʨʳ) 

 

ʀʟ ʨʠʩ. 3 ʚʠʜʥʦ, ʯʪʦ ʩʪʚʦʣ ʜʝʨʝʚʘ ʥʘ ʢʦʥʪʨʘʩʪʥʦʤ ʬʦʥʝ ʣʝʛʢʦ ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ 

ʜʝʪʝʢʪʦʨʘ ʂʘʥʥʠ ʠ ʬʠʣʴʪʨʘ ʉʦʙʝʣʷ ʩ ʰʘʙʣʦʥʦʤ ʩʪʚʦʣʘ ʜʝʨʝʚʘ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʚʳʙʦʨʝ ʩʪʚʦʣʘ ʜʨʫʛʦʛʦ ʜʝʨʝʚʘ 

(ʙʝʨʝʟʘ) ʠʟ ʠʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚʝʨʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ. ʊʘʢʞʝ ʥʘ ʨʠʩ. 3 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʚʳʙʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ ʥʝʙʦʣʴʰʦʛʦ ʫʯʘʩʪʢʘ ʢʦʨʳ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ. 

ɼʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ. ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥ ʠʟ ʪʘʢʠʭ ʚʘʨʠʘʥʪʦʚ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩʦ ʤʥʦʞʝʩʪʚʦʤ 

ʜʝʨʝʚʴʝʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʢʘʤʝʨʳ. ɼʚʫʤʷ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʳʣʠ ʜʝʪʝʢʪʠʨʦʚʘʥʳ 

ʥʘʠʤʝʥʝʝ ʫʜʘʣʝʥʥʳʝ ʜʝʨʝʚʴʷ. ʇʨʠ ʵʪʦʤ ʠʭ ʩʪʚʦʣʳ ʥʘʡʜʝʥʳ ʩ ʥʝʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ. ʕʪʦ ʚʠʜʥʦ ʧʦ 

ʛʨʘʥʠʮʘʤ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʨʠʩ. 4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʫʯʘʩʪʢʘ ʢʦʨʳ ʜʣʷ ʰʘʙʣʦʥʘ ʩʥʦʚʘ 

ʧʨʠʚʝʣʦ ʢ ʣʦʞʥʦʤʫ ʩʨʘʙʘʪʳʚʘʥʠʶ. 


