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ɸʙʨʦʩʠʤʦʚʘ ɽ.ʄ., ʑʝʨʙʘʢʦʚʘ ʀ.ɺ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʈɽɸʃʀɿɸʎʀʀ ʌʋʅʂʎʀʁ ʇʆ ʂʆʅʊʈʆʃʖ ɸ ʆɹɽʉʇɽʏɽʅʀɽʄ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʆɹʒɽʂʊʆɺ ʊʆʇʃʀɺʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʆɻʆ ʂʆʄʇʃɽʂʉɸ, 

ɺʆɿʃʆɾɽʅʅʓʍ ʅɸ ʇʆɼʈɸɿɼɽʃɽʅʀʗ ʇʆʃʀʎʀʀ 

 

13 

ɸʟʘʨʷʥ ɸ.ɸ. 

ʆɹʈɸɹʆʊʂɸ ʂʋʈʀʅʓʍ ʗʀʎ ʆɿʆʅʆʄ 

 

15 

ɺʝʨʛʘʟʦʚʘ ʖ.ɻ. 

ʋʏɽʊ ɺʃʀʗʅʀʗ ʐɽʈʆʍʆɺɸʊʆʉʊʀ ʇʆɺɽʈʍʅʆʉʊʀ  ɸ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓɽ 

ʇʆʂɸɿɸʊɽʃʀ ʉʆɽɼʀʅɽʅʀʁ 

 

17 

ɺʠʥʪʝʨ ʕ. ʈ., ɻʫʣʷʰʠʥʦʚ ɸ. ɸ. 

ʆɹɿʆʈ ʈɸɹʆʊ ʇʆ ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʆʄʋ ʇʈʀʄɽʅɽʅʀʖ ʀʅɼʋʂʎʀʆʅʅʆʁ ɽɼʀʅʀʎʓ 

ʂɸʅɸʃʔʅʆʁ ʇɽʏʀ 

 

19 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ɼ.ɼ. 

ʉʇʆʉʆɹ ʋʊʀʃʀɿɸʎʀʀ ʉɹʈʆʉʅʆʁ ʊɽʇʃʆʊʓ ɺ ʂʆʅɼɽʅʉɸʊʆʈɸʍ ʇɸʈʆɺʓʍ ʊʋʈɹʀʅ 

ʊʕʉ, ʆʍʃɸɾɼɸɽʄʓʍ ɺʆɼʅʓʄʀ ʈɽʉʋʈʉɸʄʀ 

 

28 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ɼ.ɼ. 

ʉʇʆʉʆɹ ʋʊʀʃʀɿɸʎʀʀ ʉɹʈʆʉʅʆʁ ʊɽʇʃʆʊʓ ɺ ʂʆʅɼɽʅʉɸʊʆʈɸʍ ʇɸʈʆɺʓʍ ʊʋʈɹʀʅ, 

ʆʍʃɸɾɼɸɽʄʓʍ ɺʆɿɼʋʐʅʓʄʀ ʈɽʉʋʈʉɸʄʀ 

 

29 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ɼ.ɼ. 

ʉʇʆʉʆɹ ʋʊʀʃʀɿɸʎʀʀ ʊɽʇʃʆʊʓ ɺ ʂʆʅɼɽʅʉɸʊʆʈɸʍ ʇɸʈʆɺʓʍ ʊʋʈɹʀʅ, 

ʆʍʃɸɾɼɸɽʄʓʍ ɺʆɼʅʆïɺʆɿɼʋʐʅʓʄʀ ʈɽʉʋʈʉɸʄʀ 

 

31 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ɼ.ɼ. 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʅʀɿʂʆʊɽʄʇɽʈɸʊʋʈʅʆɻʆ ʊɽʇʃʆɺʆɻʆ ɼɺʀɻɸʊɽʃʗ ɺ 

ʉʆʉʊɸɺɽ ʂʆʅɼɽʅʉɸʎʀʆʅʅʆʁ ʊʕʉ 

 

33 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ʈ.ʄ. 

ʇʆʂɸɿɸʊɽʃʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʆɺʈɽʄɽʅʅʓʍ ɻɸɿʆɺʓʍ ʊʋʈɹʀʅ ʊʀʇɸ SIEMENS 

SGT5-8000H 

 

34 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ʈ.ʄ  

ʌʆʈʄʀʈʆɺɸʅʀɽ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ɻɸɿʆɺʆʁ ʊʋʈɹʀʅʓ ʊʀʇɸ GE 

PG6111FA ɼʃʗ ʕʅɽʈɻʆɹʃʆʂɸ ʇɻʋ-220 

 

36 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ʈ.ʄ. 

ʉɾʀɾɽʅʅʓʁ ʋɻʃɽʂʀʉʃʓʁ ɻɸɿ ɺ ʂɸʏɽʉʊɺɽ ʈɸɹʆʏɽɻʆ ʊɽʃɸ ɺ ʊɽʇʃʆɺʆʄ 

ʂʆʅʊʋʈɽ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ʎʀʂʃɸ ʈɽʅʂʀʅɸ 

 

38 

ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ʈ.ʄ. 

ʇʈʆɺɽɼɽʅʀɽ ʕʅɽʈɻʆɸʋɼʀʊɸ ɻɸɿʆʊʋʈɹʀʅʅʓʍ ʋʉʊɸʅʆɺʆʂ ʉ ʇʆʄʆʑʔʖ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʇʈʆɻʈɸʄʄʅʆʁ ʉʈɽɼʓ 
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ɻʠʥʠʩ ʃ.ɸ., ɼʫʙʦʚʩʢʘʷ ʂ.ʉ. 

ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆɺɽʈʂʀ ʂɸʏɽʉʊɺɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɹʆʈʊʆɺʆɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ ɸɺʀɸʎʀʆʅʅʆʁ ʊɽʍʅʀʂʀ 

42 

ɻʦʣʫʙʝʚʘ ɸ. ɽ . 

ʂ ɺʆʇʈʆʉʋ ʆ ʉʆɹʃʖɼɽʅʀʀ ʅʆʈʄ ʆʉɺɽʑɽʅʀʗ ɺ ɼɽʊʉʂʀʍ ɼʆʐʂʆʃʔʅʓʍ 

ʋʏʈɽɾɼɽʅʀʗʍ 

 

43 

ɼʞʘʤʘʣʦʚ ʐ.ʆ., ɿʘʜʦʨʦʞʥʳʡ ʄ.ʂ., ʍʫʜʘʡʤʫʨʘʪʦʚ ʄ.ɸ. 

ʆɹɿʆʈ ɸʃʔʊɽʈʅɸʊʀɺʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ 

 

46 

ɽʨʤʘʢʦʚ ʉ.ɺ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʆʇʈɽɼɽʃɽʅʀʗ ʀ ʅʆʈʄʀʈʆɺɸʅʀʗ ʇɽʈɽʈɽɻʋʃʀʈʆɺɸʅʀʗ ɺ 

ʉʀʉʊɽʄɸʍ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʂʋʈʉɸ ʉʋɼʅɸ 

 

48 

ɻʝʨʘʩʠʤʝʥʢʦ ɺ.ʅ., ʆʨʣʦʚʩʢʠʡ ʉ.ʗ., ɽʨʰʦʚʘ ʃ.ɺ. 

ʆɻʅɽɿɸʑʀʊɸ ʄɽʊɸʃʃʀʏɽʉʂʀʍ ʂʆʅʉʊʈʋʂʎʀʁ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ 

 

50 

ɿʘʡʮʝʚ ʉ.ɸ., ʂʦʨʦʣʴʢʦʚʘ ʀ.ɸ.  

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʆʊʆʂʆɺʆɻʆ ʀʅʊɽʈʅɽʊ-ɺɽʑɸʅʀʗ ɼʃʗ ʉʆɿɼɸʅʀʗ ʉʀʉʊɽʄʓ 

ʋɼɸʃɽʅʅʆɻʆ ɼʆʉʊʋʇɸ ʂ ʋʏɽɹʅʓʄ ʈɽʉʋʈʉɸʄ ɼʃʗ ʃʀʎ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ 

ɺʆɿʄʆɾʅʆʉʊʗʄʀ 

 

52 

ɿʝʤʣʷʢʦʚ ɸ.ʉ. 

ʇʈʀʄɽʅɽʅʀɽ ʊɽʇʃʆɺʓʍ ʅɸʉʆʉʆɺ ɺ ʉʀʉʊɽʄɸʍ ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ 

 

55 

ɿʫʝʚ ɼ.ʄ., ɹʘʙʠʯ ʉ.ɸ., ʂʨʘʚʯʫʥʦʚʩʢʠʡ ɸ.ʇ. 

ʈɸɿʈɸɹʆʊʂɸ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʉʊɽʅɼɸ ɼʃʗ ʇʈʆɺɽɼɽʅʀʗ ʇʆʃʋʅɸʊʋʈʅʆɻʆ 

ʊɽʉʊʀʈʆɺɸʅʀʗ ʉʀʉʊɽʄ ʆʈʀɽʅʊɸʎʀʀ ʂʆʉʄʀʏɽʉʂʀʍ ɸʇʇɸʈɸʊʆɺ ʂʃɸʉʉɸ 

CUBESAT 

 

57 

ʂʘʟʴʤʠʥʘ ʊ.ʅ., ʉʦʢʦʨʝʥʢʦ ɸ.ɸ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʅɸʃʆɻʆʆɹʃɸɾɽʅʀʀ ʆɹʒɽʂʊʆɺ ʅɽɼɺʀɾʀʄʆʉʊʀ ʇʆ ʂɸɼɸʉʊʈʆɺʆʁ 

ʉʊʆʀʄʆʉʊʀ 

 

62 

ʂʘʨʘʥʜʝʝʚ ɼ.ʖ. 

ɸʅɸʃʀɿ ʇɽʈʉʇɽʂʊʀɺ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄɽʈʓ ʅɽʆʇʈɽɼɽʃɽʅʅʆʉʊʀ ʀʅʌʆʈʄɸʎʀʀ 

ɺ ʎɽʃʗʍ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʉʃʆɾʅʓʍ ʊɽʍʅʀʏɽʉʂʀʍ 

ʉʀʉʊɽʄ 

 

65 

ʂʦʚʷʟʠʥ ɺ. ʌ., ɻʣʫʰʢʦʚʘ ʅ. ɸ. 

ɿɸʑʀʊɸ ɾʀʃʆʁ ɿʆʅʓ ʇʆʉɽʃɽʅʀʗ ʆʊ ɺʆɿɼɽʁʉʊɺʀʗ ʐʋʄɸ ɸʂʋʉʊʀʏɽʉʂʀʄʀ 

ʕʂʈɸʅɸʄʀ 

 

67 

ʂʦʥʦʚʘʣʦʚ ʄ.ʉ. 

ʆ ɺʓɹʆʈɽ ʄɸʊɽʈʀɸʃɸ, ʂʆʅʉʊʈʋʂʎʀʀ ʀ ʉʇʆʉʆɹɸ ʀɿɻʆʊʆɺʃɽʅʀʗ ʆʇʈɸɺʆʂ ɼʃʗ 

ʇʈʆʐʀɺʂʀ ɿɸɻʆʊʆɺʆʂ ʀɿ ʂʆʈʈʆɿʀʆʅʅʆ-ʉʊʆʁʂʀʍ ʉʊɸʃɽʁ 

 

70 

ʂʦʥʩʪʘʥʪʠʥʦʚ ʇ. 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʆʇʈɽɼɽʃʅʀɽ ʕʅɽʈɻʆɽʄʂʆʉʊʀ ʊʈɸʅʉʇʆʈʊʅʓʍ ʇʆʂʈʓʐɽʂ ʇʈʀ 

ɿɸʇʆʃʅɽʅʀʀ ʀʍ ʈɽɿʀʅʆʁ 

 

74 

ʂʫʟʴʤʠʥ ʄ.ɺ., ʄʝʜʚʝʜʝʚ ɸ.ɺ. 

ʆ ʂʊ-ʄʆɼɽʃʗʍ ʄʅʆɻʆʄɽʈʅʓʍ ʉʀʉʊɽʄ 

 

76 

ʂʫʣʝʰʦʚ ʉ.ɺ. , ɸʢʩʝʥʦʚ ɸ.ʖ. , ɿʘʡʮʝʚʘ ɸ.ɸ. 

ʇʆɼʍʆɼ ʂ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʀʉʊʆʏʅʀʂɸ ʉʅʀʄʂʆɺ ʉ ʎʀʌʈʆɺʓʍ ʂɸʄɽʈ 
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ʂʫʣʠʢʦʚ ʂ.ʂ. 

ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʉʆʃʅɽʏʅʍ ʂʆʃʃɽʂʊʆʈʆɺ 

 

86 

ʃʝʦʥʦʚ ʆ.ɸ. 

ɺʃʀʗʅʀɽ ɺʓɹʆʈɸ ɺʀɼɸ ʌʋʅʂʎʀʀ ʉʂʆʈʆʉʊʀ ʀɿʅɸʐʀɺɸʅʀʗ ʅɸ ʂʆʕʌʌʀʎʀɽʅʊ 

ʀɿʅʆʉʆʉʊʆʁʂʆʉʊʀ ʉʆɽɼʀʅɽʅʀʗ 

 

88 

ʃʫʢʴʷʥʦʚ ʄ.ʖ. 

ɺʆɼʗʅʆʁ ʀ ʀʅʌʈɸʂʈɸʉʅʓʁ ʊɽʇʃʓʁ ʇʆʃ. ʉʈɸɺʅɽʅʀɽ ʉʀʉʊɽʄ 

 

90 

ʃʫʢʴʷʥʦʚ ʄ.ʖ., ɿʝʤʣʷʢʦʚ ɸ.ʉ., ʂʫʣʠʢʦʚ ʂ.ʂ. 

ʇʈʀʄɽʅɽʅʀɽ ɹʃʆʏʅʆ-ʄʆɼʋʃʔʅʓʍ ʂʆʊɽʃʔʅʓʍ ɺ ʉʀʉʊɽʄɸʍ ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ 

ʀ ʀʍ ʇʈɽʀʄʋʑɽʉʊɺɸ 
 

92 

ʄʝʟʝʥʮʝʚʘ ɸ.ʉ. 

ʉʈɸɺʅɽʅʀɽ ʉʃʆɺ ʇʈʆʀɿɺʆʃʔʅʆʁ ɼʃʀʅʓ ʉ ʇʆʄʆʑʔʖ ʄɽʊʆɼɸ ɺɽʈʊʀʂɸʃʔʅʆɻʆ 

ʉʃʆɾɽʅʀʗ ɼɺʆʀʏʅʓʍ ʏʀʉɽʃ 

 

94 

ʄʠʪʨʦʬʘʥʦʚ ʉ. ɸ. 

ʉʈɸɺʅɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɿʃʀʏʅʓʍ ʄɽʊʆɼʆɺ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɻʆ 

ɸʅɸʃʀɿɸ ɼɸʅʅʓʍ ɺ ɿɸɼɸʏɸʍ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʀɿʆɹʈɸɾɽʅʀʁ 

 

96 

ʄʠʰʠʥ ʉ.ɸ., ʄʠʰʠʥ ɸ.ɺ. 

ʌʆʈʄɸʃʔʅɸʗ ʉʊʈʋʂʊʋʈɸ ʇʆɼʉʀʉʊɽʄʓ ʇʈɽɼʉʊɸɺʃɽʅʀʗ ɿʅɸʅʀʁ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʉʀʉʊɽʄʓ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ 

 

98 

ʄʦʠʩʝʝʚʘ ʖ.ʇ., ʌʠʣʘʪʦʚʘ ɽ.ʃ, ʑʝʪʠʥʠʥ ʀ.ʇ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʉʆɿɼɸʅʀʖ ʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʉʀʉʊɽʄ 

ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʔʖ 

 

101 

ʄʦʨʦʟʦʚ ɸ.ɸ. 

ʅɽʇʈɽʈʓɺʅʆɽ ʇʈɽʉʉʆɺɸʅʀɽ ʉʇʆʉʆɹʆʄ çʂʆʅʌʆʈʄè 

 

104 

ʄʫʭʠʥ ʅ.ɺ., ʂʣʠʤʝʥʢʦʚ ɹ.ɼ. 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʌʆʊʆɺʆʃʔʊɸʀʏɽʉʂʀɽ ʉʈɽɼʓ ʅɸ ʆʉʅʆɺɽ ʆʂʉʀɼʅʓʍ 

ɻɽʊɽʈʆʉʊʈʋʂʊʋʈ 

 

105 

ʅʘʟʘʨʦʚ ɺ.ʌ., ʄʫʭʫʪʜʠʥʦʚ ɺ.ʂ. 

ʂʆʅʊʈʆʃʔ ɻɽʈʄɽʊʀʏʅʆʉʊʀ ʆɹʉɸɼʅʆʁ ʂʆʃʆʅʅʓ ʀ ʅʂʊ ɺ ʅɸɻʅɽʊɸʊɽʃʔʅʓʍ 

ʉʂɺɸɾʀʅɸʍ ʇʆ ʀɿʄɽʈɽʅʀʗʄ ʂʆʄʇʃɽʂʉʅʆʁ ɸʇʇɸʈɸʊʋʈʆʁ 

 

107 

ʆʛʫʨʮʦʚʘ ʊ.ɸ., ʇʝʨʦʚʘ ʉ.ɸ. 

ʄʆɼɽʃʔ ʃʆʊʂʀ-ɺʆʃʔʊɽʈʈɸ ɺ ɿɸɼɸʏɽ ʆʇʊʀʄʀɿɸʎʀʀ ʇʈʀɹʓʃʀ ɼɺʋʍ 

ʂʆʅʂʋʈʀʈʋʖʑʀʍ ʌʀʈʄ 

 

113 

ʆʥʦʰʢʦ ɸ.ɸ., ʂʦʨʦʣʴʢʦʚʘ ʀ.ɸ., ɿʘʡʮʝʚ ʉ.ɸ. 

 ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʅʓʍ ʉʀʉʊɽʄ ɺ ʇʈʆʎɽʉʉɽ 

ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ 

 

116 

ɻʝʨʘʩʠʤʝʥʢʦ ɺ.ʅ., ʆʨʣʦʚʩʢʠʡ ʉ.ʗ. 

ɺʀɼʓ ɼɽʌɽʂʊʆɺ ɺ ʂʆʅʉʊʈʋʂʎʀʗʍ ʀ ʇʈʀʏʀʅʓ ʀʍ ɺʆɿʅʀʂʅʆɺɽʅʀʗ 

 

119 

ʆʩʤʦʥʦʚʘ ɹ.ɾ., ʄʘʜʘʥʙʝʢʦʚ ʅ.ɾ. 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɼʆʈʆɾʅʆɻʆ ɸʉʌɸʃʔʊʆɹɽʊʆʅɸ 

ʇʋʊɽʄ ʇʈʀʄɽʅɽʅʀʗ ɿʆʃʓ-ʋʅʆʉɸ ɺ ʂɸʏɽʉʊɺɽ ʄʀʅɽʈɸʃʔʅʆɻʆ ʇʆʈʆʐʂɸ 

 

121 
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6 

 

ʇʘʥʦʚ ɸ.ɺ. 

ʊɽʍʅʀʏɽʉʂɸʗ ʊɽʆʈʀʗ ʇʃɸʉʊʀʅʆʂ 

 

126 

ʇʣʦʪʥʠʢʦʚʘ ʀ.ɺ., ɹʦʨʜʫʥʦʚʘ ʄ.ʄ., ʊʨʦʱʝʥʢʦ ɺ.ɺ. 

ʉʇʆʉʆɹ ʇʆɺʓʐɽʅʀʗ ʇʀʑɽɺʆʁ ʎɽʅʅʆʉʊʀ ʇʈʗʅʀʂʆɺ ʇʆʅʀɾɽʅʅʆʁ 

ʉɸʍɸʈʆɽʄʂʆʉʊʀ 

 

127 

ʇʦʥʦʤʘʨʝʚʘ ʖ.ʇ., ʉʶʡ-ʂʝʡ-ʄʠʥ ʉ.ɺ. 

ʈɸʉʏɽʊ ʎɽʅʓ ʅɸ ʆʉʅʆɺɽ ʕʃɽʄɽʅʊʆɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʄʆɼɽʃʀ ʀɿɼɽʃʀʗ 

 

128 

ʈʦʛʦʟʦʚ ʖ.ʀ., ɼʝʛʪʷʨʝʚ ɸ.ɸ. 

ʌʆʈʄɸʃʔʅʓɽ ʄʆɼɽʃʀ ʆʉʅʆɺʅʓʍ ʂʃɸʉʉʆɺ ɹɸɿʆɺʓʍ ɸɹʉʊʈɸʂʎʀʁ 

ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʀʅʊɽʈʌɽʁʉɸ ɻʀɼʈʆɸʂʋʉʊʀʏɽʉʂʀʍ 

ʂʆʄʇʔʖʊɽʈʀɿʀʈʆɺɸʅʅʓʍ ʇʈʀɹʆʈʆɺ 

 

130 

ʈʦʟʝʥʮʚʘʡʛ ɸ.ʂ., ʉʪʨʘʰʠʥʩʢʠʡ ʏ.ʉ. 

ɼɽʊɸʃʀɿɸʎʀʗ ʄʆɼɽʃɽʁ ʉʃʆɾʅʆɻʆ ʊɽʇʃʆʆɹʄɽʅɸ ɺ ʕʄʋʃʔʉʀʗʍ 

ʅɽʉʄɽʐʀɺɸʖʑʀʍʉʗ ɾʀɼʂʆʉʊɽʁ 

 

138 

ʉʘʡʬʫʣʣʠʥ ɺ.ʈ., ʐʘʥʠʥʘ ɽ.ɺ. 

ʈɸʉʏɽʊ ʈɸɿʄɽʈɸ ʋʑɽʈɹɸ ʆʊ ɿɸɻʈʗɿʅɽʅʀʗ ɿɽʄɽʃʔ ʅɽʌʊɽʇʈʆɼʋʂʊɸʄʀ ʅɸ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʍ ʇʋʊʗʍ ɻʆʈʆɼɸ ɸɹɸʂɸʅɸ 

 

142 

ʉʳʯʝʚ ʆ.ɺ., ʅʝʯʘʝʚ ʈ.ʖ., ʐʠʨʢʠʥ ʈ.ɺ. 

ʕʂʉʇʃʋɸʊɸʎʀʗ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ ʅɸ ʆʇɸʉʅʆʄ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʄ ʆɹʒɽʂʊɽ 

 

144 

ʍʦʢʦʥʦʚʘ ʄ.ɹ., ʂʘʛʝʨʤʘʟʦʚʘ ɸ.ʏ. 

ɺʃʀʗʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʅɽʉʆʃʆɾɽʅʆɻʆ ʗʏʄɽʅʗ ʅɸ ɸʄʀʅʆʂʀʉʃʆʊʅʓʁ 

ʉʆʉʊɸɺ ʉʋʉʃɸ 

 

145 

ʏʫʙʘ ɸ.ʖ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʀ ʄɸʊɽʈʀɸʃʔʅʓʍ ʈɽʉʋʈʉʆɺ ɺ 

ɸʇʂ ʂʈɸʁʅɽɻʆ ʉɽɺɽʈɸ 

 

147 

ʏʫʣʶʢʦʚ ɺ.ɸ., ɼʫʨʘʢʦʚ ʉ.ɻ. 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɺɽʈʀʌʀʂɸʎʀʀ ʆʊɺɽʊʆɺ ʊɽʉʊʀʈʋɽʄʆɻʆ ʇʆʉʃɽ 

ʉɽɸʅʉɸ ʆɹʋʏɽʅʀʗ 

 

149 

ʐʥʳʨʦʚʘ ɸ.ʀ. 

ʈʀʉʂʀ ɺ ʀʅɺɽʉʊʀʎʀʆʅʅʆ-ʉʊʈʆʀʊɽʃʔʅʆʄ ʇʈʆɽʂʊɽ 

 

151 

ʐʥʳʨʦʚʘ ɸ.ʀ. 

ʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʀʂʀ ʆʎɽʅʂʀ ʈʀʉʂʆɺ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

 

152 

ʑʝʨʙʘʢʦʚ ɼ.ɸ. 

ʉʀʅʊɽɿ ʀ ʈɸʅɾʀʈʆɺɸʅʀɽ ʆʊɺɽʊʆɺ ɺ ʇʆʀʉʂʆɺʓʍ ʉʀʉʊɽʄɸʍ ʊʀʇɸ ɺʆʇʈʆʉ-

ʆʊɺɽʊ, ʆʉʅʆɺɸʅʅʓʍ ʅɸ ʆʅʊʆʃʆɻʀʏɽʉʂʆʁ ʈɽʂʋʈʈɽʅʊʅʆʁ ʉʊʈʋʂʊʋʈɽ ʉɺʗɿʅʓʍ 

ɼɸʅʅʓʍ 

 

153 

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɺʘʭʦʚʩʢʠʡ ʉ.ʉ., ɻʘʨʘʥʠʥ ɸ.ɸ. 

120 ʃɽʊ ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ ʉɽʈɻɽʗ ɽʉɽʅʀʅɸ 

 

160 
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ɺʘʭʦʥʠʥʘ ʆ. ɺ. 

LEVELS OF THE COGNITIVE DISCORD 

 

161 

ɼʝʨʶʛʠʥʘ ʅ.ɸ., ʂʠʨʠʣʣʦʚʘ ɺ.ɸ. 

ʂʋʃʔʊʋʈɸ ʈɽʏʀ: ʂʋʃʔʊʋʈʅʆ-ʌʋʅʂʎʀʆʅɸʃʔʅʓʁ ɸʉʇɽʂʊ 

 

163 

ɾʝʣʙʘʢʦʚʘ ʄ.ɺ. 

ʄʅʆɻʆʊʆʏʀɽ ɺ ʍʋɼʆɾɽʉʊɺɽʅʅʆʄ ɼʀʉʂʋʈʉɽ 

 

164 

ɿʘʙʘʚʠʥʘ ʊ.ʉ, ɺʦʣʢʦʚʘ ʃ.ɺ. 

ʗɿʓʂʆɺɸʗ ʂɸʈʊʀʅɸ ʄʀʈɸ: ʂ ʆʇʈɽɼɽʃɽʅʀʖ ʇʆʅʗʊʀʗ 

 

166 

ʀʦʘʢʠʤʠʜʠ ɻ.ɸ. 

ʊɽʈʄʀʅʆʃʆɻʀʗ ʀ ʇʈʆʌɽʉʉʀʆʅɸʃʀɿʄʓ: ʂʈʀʊɽʈʀʀ ɼʀʌʌɽʈɽʅʎʀɸʎʀʀ 

 

167 

ʂʘʨʘʥʜʝʝʚʘ ʃ.ɻ., ʅʝʩʪʝʨʦʚʘ ʉ.ɺ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ɻɽʅɼɽʈʅʆʁ ʀɼɽʅʊʀʏʅʆʉʊʀ ɺ ʅɽʄɽʎʂʆʗɿʓʏʅʓʍ 

ʇʆʃʀʊʀʏɽʉʂʀʍ ɹʃʆɻɸʍ: ɺɽʈɹɸʃʔʅʆ-ʉɽʄɸʅʊʀʏɽʉʂʀʁ ʋʈʆɺɽʅʔ 

 

171 

ʂʦʨʥʘʫʭʦʚʘ ʅ.ɻ. 

ʀɼɽʆʃʆɻʀʏɽʉʂʀʁ ɸʉʇɽʂʊ ʇɽʈɽɺʆɼɸ 

 

174 

ʅʠʢʦʣʘʝʚʘ ɸ. ʖ., ʃʦʙʳʥʝʚʘ ɽ. ʀ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʆɹʋʏɽʅʀʗ ʇɽʈɽɺʆɼʋ ʉʊʋɼɽʅʊʆɺ ʅɽʗɿʓʂʆɺʓʍ ɺʋɿʆɺ 

 

178 

ʇʘʨʰʠʥ ɸ.ʅ., ʏʫʥʠʥ ɼ.ɸ. 

ʗɿʓʂʆɺʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ï ʌɸʂʊʆʈ ɺɸʈʀɸʊʀɺʅʆʉʊʀ ʗɿʓʂʆɺʆʁ ʂɸʈʊʀʅʓ ʄʀʈɸ 

 

179 

ʉʤʠʨʥʦʚʘ ɺ.ɺ. 

ɼʀʉʂʋʈʉʀɺʅʓɽ ʄɸʈʂɽʈʓ ʂɸʂ ʆʊʈɸɾɽʅʀɽ ʃʀʅɻɺʆʂʋʃʔʊʋʈʅʓʍ ʊʈɸɼʀʎʀʁ 

ʈʋʉʉʂʆɻʆ ʀ ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂʆɺ 

 

181 

ʉʤʠʨʥʦʚʘ ʃ.ʉ. 

ʗɿʓʂ ʉʆʎʀɸʃʔʅʓʍ ʉɽʊɽʁ: ʂ ʇʈʆɹʃɽʄɽ ʀɿʋʏɽʅʀʗ 

 

184 

ʊʠʩʦʚʩʢʘʷ ɸ.ʄ. 

ʂʆʅʎɽʇʎʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʈɽʏɽɺʆʁ ʂʋʃʔʊʋʈʓ ɺ ʈɸʄʂɸʍ ʀɿʋʏɽʅʀʗ  

ʈʋʉʉʂʆʁ ʂɸʈʊʀʅʓ ʄʀʈɸ 

 

185 

ʐʘʨʦʛʣʘʟʦʚʘ ɺ. ɺ. , ʌʝʜʦʨʦʚʘ ʆ.ʉ. 

ʌʈɸɿɽʆʃʆɻʀʏɽʉʂʀɽ ɽɼʀʅʀʎʓ ʉ ʂʆʄʇʆʅɽʅʊʆʄ çLOVEè ɺ ɸʅɻʃʀʁʉʂʆʄ ʗɿʓʂɽ 

(ʇɽʈɽɺʆɼʏɽʉʂʀʁ ɸʉʇɽʂʊ) 

 

187 

ʐʠʰʢʠʥʘ ʊ.ʉ. 

ʗɿʓʂʆɺʓɽ ʉʈɽɼʉʊɺɸ ɺ ʋʉʃʆɺʀʗʍ ʅɽʌʆʈʄɸʃʔʅʆʁ ʂʆʄʄʋʅʀʂɸʎʀʀ 

189 

 

ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɸʣʝʢʩʘʥʷʥ ʂ. ʂ. 

ʇʈʀʄɽʅɽʅʀɽ ʊʈɽʅʀʅɻʆɺʓʍ ʋʇʈɸɾʅɽʅʀʁ ʅɸ ʋʈʆʂɸʍ  

ʆɹʑɽʉʊɺʆɿʅɸʅʀʗ ɺ 11-ʍ ʂʃɸʉʉɸʍ 

 

191 

ɸʩʝʝʚʘ ʊ.ɺ., ʍʘʣʴʟʦʚʘ ɺ.ʄ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʂʆʄʄʋʅʀʂɸʊʀɺʅʆʁ ɻʈɸʄʄɸʊʀʏɽʉʂʆʁ 

ʂʆʄʇɽʊɽʅʎʀʀ ɺ ʇʈʆʎɽʉʉɽ ʗɿʓʂʆɺʆʁ ʇʆɼɻʆʊʆɺʂʀ ʉʊʋɼɽʅʊʆɺ ʋʅʀɺɽʈʉʀʊɽʊɸ 

 

194 
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ɹʦʨʠʩʝʚʠʯ ʊ.ʂ., ʂʦʩʪʨʳʢʠʥʘ ʀ.ɹ. 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʇʈʆɺɽɼɽʅʀʖ ʄʋɿʓʂɸʃʔʅʓʍ  ɿɸʅʗʊʀʁ ʉ 

ɼʆʐʂʆʃʔʅʀʂɸʄʀ 

 

197 

ɹʦʨʠʩʦʚʘ ɽ.ɺ. 

ʉʀʉʊɽʄʅʓʁ ʇʆɼʍʆɼ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ɻʈʋʇʇ ʂʆʄʇɽʊɽʅʎʀʁ ʉʊʋɼɽʅʊʆɺ 

ɸʂʊʀɺʅʓʄʀ ʄɽʊʆɼɸʄʀ 

 

200 

ɹʫʯʥʝʚʘ ʆ.ɸ. 

ʄɽʊʆɼʀʏɽʉʂʀʁ ʀʅʉʊʈʋʄɽʅʊɸʈʀʁ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʉʆʇʈʆɺʆɾɼɽʅʀʗ 

ɸɼɸʇʊɸʎʀʀ ʀʅʆʉʊʈɸʅʅʓʍ ʂʋʈʉɸʅʊʆɺ - ʇɽʈɺʆʂʋʈʉʅʀʂʆɺ  

ʂ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼɽ ɺʆɽʅʅʆɻʆ ɺʋɿɸ 

 

203 

ɹʫʯʥʝʚʘ ʆ. ɸ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʆʎʀʆʂʋʃʔʊʋʈʅʆʁ ɸɼɸʇʊɸʎʀʀ ʀʅʆʉʊʈɸʅʅʓʍ 

ʂʋʈʉɸʅʊʆɺ - ʇɽʈɺʆʂʋʉʅʀʂʆɺ ʂ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼɽ ɺʆɽʅʅʆɻʆ ɺʋɿɸ 

 

205 

ɺʠʣʣʝʤʩʦʥ ɽ.ʃ., ʇʨʦʥʶʰʢʠʥʘ ʊ. ɻ. 
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ɻʘʨʠʙʟʷʥʦʚʘ ɽ.ɽ. 
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ʈʳʙʠʥʩʢʘʷ ʊ.ɸ. 
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Abstract 

Classic design model sites (spiral, waterfall, framework); development methods: visual and programmable; 

programming languages and editors sites. 
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Site design is intended to develop a clear internal organization of the contents of Web- site to it was possible 

to find relevant information. This requires improving the functionality of the Web- site.Model design is a method of 

project development, based on a specific view of its developers. Here are some classic models that can be used to 

create a website and other projects.  

Waterfall and spiral model 

To perform multiple, successive stages of development Web-site using the waterfall model. This is the simplest 

model. All stages are in series and each subsequent does not begin until the end of the previous one. The disadvantage 

of this model is that the model of development implies an exact expression of what you want to put into the site, 

which in practice is rare. 

Model 

This model uses the opposite approach of developing the site than the previous one. Development begins with 

step "Planning and Analysis" and clockwise moves to the step of performing, testing and evaluation of the results. 

On the next turn all repeated on the new, but based on identified gaps site. The disadvantages include the fact that it 

is not known at some point you should always stop to submit a site. 

Microsoft Solutions Framework (MSF) 

This model of development Web- site is made by Microsoft. All  Microsoft products are created for this 

methodology. MSF model has incorporated the best of the two models described above - spiral and waterfall consists 

of four phases: analysis, planning, development and stabilization. 

The model is based on iterations and the passage of all stages of the project can be modified based on the 

previous iteration. The end of each stage are clearly specified, there is no way in a spiral pattern, endless repetition 

of the same process. The disadvantages are the greater complexity compared with other models. 

 The presented models - classic, they are not exhaustive. 

Methods of construction sites and tools, with which the construction is done, it is very diverse, they can be 

classified according to various criteria. The most important are the degree of automation of designing the site and 

method development process. According to the degree of automation of designing Web-sites should be divided into 

two main methods: Visual and Programmed [1]. 

Visual method 

Visual method allows the construction of Web- site with a high degree of automation. This method is needed 

to reduce labor intensity and reduce the time of creating the site. With this method, the creator constructs his page on 

the screen visual editor (online or software), then the program for this structure generates the corresponding HTML 

code for each page, which is a set of language constructs HTML. 

When creating websites using the visual method used by the editor of visual design. The method works without 

connecting to the Internet. 

Use simple online editors and complex client software (off-line). The first include Narod.ru and Boom.ru, to  
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the second most famous include: Microsoft FrontPage, DreamWeaver (Macromedia), NamoWEbEditor, Adobe 

GoLive and others. But even developing a website using the visual editor, the designer needs to know the basics of 

the language HTML [2].   

Programmed method 

HTML (HyperText Markup Language) is a standard language designed for creating hypertext documents on 

the Internet. The essence of language HTML - the markup text using control characters - tags. 

These documents can be viewed by different types of browsers. HTML - tags can be divided into two categories: 

tags that determine how a browser will display the body of the document as a whole; tags that describe the general 

properties of a document, such as the title or the author of a document.  

Html main advantage lies in the fact that the document may be viewed on a Web browser on different types 

and different platforms. Html language is enough to create a full website, but these sites are static, without user 

feedback. In addition, an update of static sites laborious. Creating sites in html language refers to the programmable 

modes, also sometimes called a hand. 

Web- programming languages 

First, the web programming languages can be classified on the client and server. Client languages used to write 

programs executed on the client (Web browser) and the server - for programs running on the server. 

Among client languages it is possible to allocate JavaScript which is based on Web-technologies. 

Other popular client languages, but rather a framework - is Adobe Flash and SilverLight. With them you can 

build a completely whole site, but not to do so, it is not rational. Since the system of global search is not yet able to 

index or Adobe Flash, or SilverLight. 

Separation of the operating system (OS) Windows and * nix conducted for server-side language Web 

programming. But it is very arbitrary, since Web- all languages and frameworks focused on both OS. 

 The most popular Web server -Programming language is PHP. It has a simple syntax, high speed, support for most 

hosting. A very important advantage is that in PHP written many popular CMS (Content Management System). 

Another popular language Web- -Programming platform Unix ï is language Perl. But it has a complex intricate 

syntax.  

JSP (Java Server Pages) - is part of the technology J2EE, designed to create websites using the language Java. 

JSP has a lot to do with ASP.NET and the choice between these two technologies is most often based on subjective 

preferences. 

Recently high popularity has got by language Ruby and, in particular, Frejmvork Ruby on Rails. With its help 

it is possible to create very quickly a site with demanded functionality. One of its drawbacks is low speed. [1] 

By a separate category may include website creation tools CMS, which translated into Russian means "Content 

Management System", in this case the contents of the site. Any CMS based on the principle that most sites are very 

similar in structure and rubrics, but differ in content and design. Therefore, in each CMS includes certain items that 

can be included in the website: news, articles, information on the company, contact details, price list and so on. ,can 

be controlled in the administration section of the site. 

In order to develop the structure and navigation of the site in the CMS does not require knowledge of html, 

because these systems are designed taking into account the fact that such a development was done visually and was 

available including inexperienced user. 

In any CMS provides various types of access. The administrator has access to all sections and can change the 

structure of the site and any headings. The editor can change any text on the site, but cannot change the structure of 

columns, add or delete them. Some CMS provides a template designs. Integrated visual means you can change the 

design: color, font, graphic elements and etc. However, the only means CMS is not possible to create an original 

design. 

To create (writing, layout) sites, to work with the language html, almost do not need any special programs. 

You can create your site in a notebook, which is on any computer, and the result is at once the same view in a browser. 

You provide the necessary tags in notepad and get the result. This method requires the knowledge of html, you need 

to represent what action executes each tag, and will look like the final result after changing the code. 

But, there is a weight of the programs facilitating this work, for example visual editors. Work with editors is  
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simple, it is possible to create quickly difficult documents, but a lack of such mode of work is that the HTML-editor, 

as a rule, does not allow to realise all subtleties of language HTML [3]. 

First we need to choose the editor. 

Mainly used two versions of editor: 

For the first programmer specifies only the parameters, and the program does everything herself. But, as a 

result, we obtain a document with odd number of tags. Therefore suggests the use of an alternative, no doubt requires 

the knowledge of html, some things to be done manually, but with the help of programs with the ability to edit 

manually. 

 Thus, necessity for use of programs for the creation of sites still remains. At creation of sites can be used 

templates or construction can be carried out in special software environments, built mainly on graphic images, etc.
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ʋɼʂ 654.9 

ɽ.ʄ. ɸʙʨʦʩʠʤʦʚʘ 

ʢ.ʪ.ʥ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ 

ɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠ 

ʀ.ɺ. ʑʝʨʙʘʢʦʚʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ 

ɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠ 

ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʈɽɸʃʀɿɸʎʀʀ ʌʋʅʂʎʀʁ ʇʆ ʂʆʅʊʈʆʃʖ ɸ ʆɹɽʉʇɽʏɽʅʀɽʄ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʆɹʒɽʂʊʆɺ ʊʆʇʃʀɺʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʆɻʆ ʂʆʄʇʃɽʂʉɸ, 

ɺʆɿʃʆɾɽʅʅʓʍ ʅɸ ʇʆɼʈɸɿɼɽʃɽʅʀʗ ʇʆʃʀʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ 

ʦʭʨʘʥʳ ʧʦʣʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʊʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ, ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ 

ʟʘʱʠʱʝʥʥʦʩʪʴ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʘʷ ʦʭʨʘʥʘ ʧʦʣʠʮʠʠ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 4 ʩʪ. 6 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 21.07.2011 ˉ256-ʌɿ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ 

ʪʦʧʣʠʚʥʦ-ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘè ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʊʕʂ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 3.02.2014 ˉ8-ʌɿ, ʚʥʝʩʰʠʤ ʠʟʤʝʥʝʥʠʷ ʚ ʯ. 1 ʩʪ. 12 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ 

ʧʦʣʠʮʠʠè, ʦʙʷʟʘʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʊʕʂ ʚʦʟʣʦʞʝʥʳ ʥʘ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ ʧʦʣʠʮʠʠ. ʊʘʢʞʝ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʧ. 1 ʯ. 2 ʩʪ. 28.3 ʂʦʜʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʜʦʣʞʥʦʩʪʥʳʝ 

http://www.litecode.ru/sozdanie_saita_samostoyatelno.html
http://www.consultant.ru/document/cons_doc_LAW_170227/?dst=4948
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ʣʠʮʘ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ (ʧʦʣʠʮʠʠ) ʚʧʨʘʚʝ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʪʦʢʦʣʳ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪʘʪʴʝʡ 20.30 ʂʦɸʇ ʈʌ. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʩʪʫʧʠʣʠ 

ʚ ʩʠʣʫ ʩ 5.02.2015 ʛ. 

ʇʨʠʢʘʟʦʤ ʄɺɼ ʈʦʩʩʠʠ ʦʪ 12.01.2015 ˉ1 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʇʝʨʝʯʝʥʴ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ 

ʩʠʩʪʝʤʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʪʦʢʦʣʳ ʦʙ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʂʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʨʠʢʘʟʦʤ ʄɺɼ ʈʦʩʩʠʠ ʦʪ 5.05.2012 ˉ403è ʧʧ. 3.13, 

4.14 ʠ 6.3 ʇʝʨʝʯʥʷ ʜʦʧʦʣʥʝʥʳ ʧʦʩʣʝ ʮʠʬʨ ç20.25è ʮʠʬʨʘʤʠ ç, 20.30è. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʦʪʨʫʜʥʠʢʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ ʧʦʣʠʮʠʠ ʫʧʦʣʥʦʤʦʯʝʥʳ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʪʦʢʦʣʘ ʦʙ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ ʧʦ ʩʪ. 20.30 ʂʦɸʇ ʈʌ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 20.30 ʂʦɸʇ ʈʌ ʟʘ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʊʕʂ, ʘ ʨʘʚʥʦ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʥʠʝ ʩʦʙʣʶʜʝʥʠʶ ʫʢʘʟʘʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʫʙʲʝʢʪʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʛʨʘʞʜʘʥʘʤʠ, ʝʩʣʠ ʵʪʠ ʜʝʡʩʪʚʠʷ ʥʝ ʩʦʜʝʨʞʘʪ ʫʛʦʣʦʚʥʦ ʥʘʢʘʟʫʝʤʦʛʦ ʜʝʷʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʚʠʜʝ ʰʪʨʘʬʘ ʥʘ ʛʨʘʞʜʘʥ ʚ ʨʘʟʤʝʨʝ ʜʦ ʧʷʪʠ ʪʳʩʷʯ ʨʫʙʣʝʡ; ʥʘ 

ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ - ʜʦ ʧʷʪʠʜʝʩʷʪʠ ʪʳʩʷʯ ʨʫʙʣʝʡ ʠʣʠ ʜʠʩʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʩʨʦʢ ʦʪ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʜʦ ʪʨʝʭ ʣʝʪ. 

ʋʯʠʪʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2015 ʛʦʜʫ ʧʨʦʚʝʨʦʢ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʳʤʠ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʨʘʚʠʣ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 5.05.2012 ˉ458, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʩʦʩʪʘʚʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ ʥʘ ʦʙʲʝʢʪʘʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʛʨʘʞʜʝʥʠʡ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ; ʠʥʞʝʥʝʨʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʚʠʜʝ 

ʟʘʧʨʝʪʥʦʡ ʟʦʥʳ, ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ, ʨʘʟʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʠ ʟʘʧʨʝʱʘʶʱʠʭ ʟʥʘʢʦʚ; ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʳʭ 

ʧʫʥʢʪʦʚ ʜʣʷ ʧʨʦʭʦʜʘ ʣʶʜʝʡ, ʧʨʦʝʟʜʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ 

ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠ ʪʨʝʚʦʞʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʢʘʢ ʚ ʚʠʜʝ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʢʥʦʧʢʠ ʠʟʚʝʱʝʥʠʷ ʦ ʪʨʝʚʦʛʝ ʩ ʚʳʚʦʜʦʤ ʥʘ ʚʥʝʰʥʠʝ ʦʧʦʚʝʱʘʪʝʣʠ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʢʥʦʧʢʠ ʠʟʚʝʱʝʥʠʷ ʦ ʪʨʝʚʦʛʝ ʩ ʚʳʚʦʜʦʤ ʥʘ ʧʫʣʴʪ ʜʝʞʫʨʥʦʛʦ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. 

ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʊʕʂ, ʩʦʪʨʫʜʥʠʢʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ ʧʦʣʠʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ. ʅʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤ 

ʚʦʧʨʦʩʦʤ ʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧ. 42 ʯ. 1 ʩʪ. 12 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 7.02.2011 ˉ3-ʌɿ çʆ ʧʦʣʠʮʠʠè ʠ ʯʘʩʪʴʶ 4 ʩʪʘʪʴʠ 

6 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 21.07.2011 ʛʦʜʘ 256-ʌɿ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘè ʚ ʯʘʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʇʨʘʚʠʣʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʷʚʣʷʶʱʠʝʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʘʢʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʫʪʚʝʨʞʜʝʥʳ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 5.05.2012 ˉ458, ʠʤʝʶʱʠʤ ʛʨʠʬ çʜʣʷ ʩʣʫʞʝʙʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷè, ʠ 

ʥʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʬʠʮʠʘʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʜʝʧʘʨʪʘʤʝʥʪʳ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʵʥʝʨʛʝʪʠʢʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʠʩʴʤʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 18.05.2012 ʛʦʜʘ ˉ13-369 ʥʘʧʨʘʚʣʷʶʪ ʫʢʘʟʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʚ ʘʜʨʝʩ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʊʕʂ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʢʘʪʝʛʦʨʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ʊʕʂ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʩʫʙʲʝʢʪʘʤ ʊʕʂ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʦʣʦʞʝʥʠʷʤʠ ʧ. 3 ʩʪ. 15 

ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ (çʃʶʙʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʧʨʘʚʘ, ʩʚʦʙʦʜʳ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ, ʥʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ, ʝʩʣʠ ʦʥʠ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʬʠʮʠʘʣʴʥʦ ʜʣʷ ʚʩʝʦʙʱʝʛʦ 

ʩʚʝʜʝʥʠʷè), ʧ. 6 ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 31.10.1995 ˉ8 (çʆʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʩʫʜʦʚ 

ʥʘ ʪʦ, ʯʪʦ ʚ ʩʠʣʫ ʯ. 3 ʩʪ. 15 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʟʘʢʦʥʳ, ʘ ʪʘʢʞʝ ʣʶʙʳʝ 

ʠʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʧʨʘʚʘ, ʩʚʦʙʦʜʳ, ʦʙʷʟʘʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ, ʝʩʣʠ 

ʦʥʠ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʬʠʮʠʘʣʴʥʦ ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʩʚʝʜʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤ 
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ʧʦʣʦʞʝʥʠʝʤ ʩʫʜ ʥʝ ʚʧʨʘʚʝ ʦʩʥʦʚʳʚʘʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ ʥʘ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ, 

ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʧʨʘʚʘ, ʩʚʦʙʦʜʳ, ʦʙʷʟʘʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘè) ʠ ʧ. 6 ʩʪ. 13 ɸʨʙʠʪʨʘʞʥʦʛʦ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ (çɺ ʩʣʫʯʘʷʭ, ʝʩʣʠ ʩʧʦʨʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʨʷʤʦ ʥʝ ʫʨʝʛʫʣʠʨʦʚʘʥʳ ʬʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ ʠ ʜʨʫʛʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʠʣʠ ʩʦʛʣʘʰʝʥʠʝʤ ʩʪʦʨʦʥ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠʤʝʥʠʤʳʡ ʢ 

ʥʠʤ ʦʙʳʯʘʡ ʜʝʣʦʚʦʛʦ ʦʙʦʨʦʪʘ, ʢ ʪʘʢʠʤ ʦʪʥʦʰʝʥʠʷʤ, ʝʩʣʠ ʵʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʭ ʩʫʱʝʩʪʚʫ, ʘʨʙʠʪʨʘʞʥʳʝ 

ʩʫʜʳ ʧʨʠʤʝʥʷʶʪ ʥʦʨʤʳ ʧʨʘʚʘ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʭʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ (ʘʥʘʣʦʛʠʷ ʟʘʢʦʥʘ), ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʠʭ 

ʥʦʨʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʜʝʣʘ ʠʩʭʦʜʷ ʠʟ ʦʙʱʠʭ ʥʘʯʘʣ ʠ ʩʤʳʩʣʘ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʠʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ (ʘʥʘʣʦʛʠʷ ʧʨʘʚʘ)è), ʠʟʙʝʛʘʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʦʩʧʘʨʠʚʘʪʴ ʟʘʢʦʥʥʦʩʪʴ ʚʳʜʘʯʠ ʧʨʝʜʧʠʩʘʥʠʡ ʦʙ ʫʩʪʨʘʥʝʥʠʠ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʊʕʂ ʧʦʟʚʦʣʠʪ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ ʧʦʣʠʮʠʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʥʦʤʦʯʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ.  
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ɸ.ɸ. ɸʟʘʨʷʥ 

ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ.ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆɹʈɸɹʆʊʂɸ ʂʋʈʀʅʓʍ ʗʀʎ ʆɿʆʅʆʄ 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʟʦʥʘ ʥʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʢʫʨʠʥʳʭ ʷʠʮ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʝʥʝʨʘʪʦʨʘ ʦʟʦʥʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʘʣʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ "ʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʷ". ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʟʦʥ ʫʥʠʯʪʦʞʠʣ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʤʠʢʨʦʬʣʦʨʫ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʥʘ 

ʩʢʦʨʣʫʧʝ, ʪʝʤ ʩʘʤʳʤ ʷʡʮʘ ʩʪʘʣʦ ʙʝʟʦʧʘʩʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʧʠʱʫ ʙʝʟ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʟʦʥ, ʧʪʠʮʝʚʦʜʩʪʚʦ, ʵʣʝʢʪʨʦʦʟʦʥʘʪʦʨ, ʷʡʮʦ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ, ʙʘʨʴʝʨʥʳʡ ʨʘʟʨʷʜ. 

ʉʳʨʳʝ ʠ ʧʦʣʫʩʳʨʳʝ ʷʡʮʘ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʥʦʛʠʭ ʙʣʶʜ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʩʦʫʩʘʭ (ʤʘʡʦʥʝʟ, ʙʝʘʨʥʩʢʠʡ, ʛʦʣʣʘʥʜʩʢʠʡ, ʩʘʙʘʡʦʥ ʠ ʪ.ʜ.), ʢʨʝʤʘʭ (ʟʘʚʘʨʥʦʡ, ʤʘʩʣʷʥʳʡ, ʙʝʣʢʦʚʦ-ʩʙʠʚʥʦʡ, 

ʩʣʠʚʦʯʥʳʡ ʠ ʪ.ʜ.), ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʙʣʶʜ (ʷʡʮʘ ʧʘʰʦʪ, ʷʠʯʥʠʮʘ-ʛʣʘʟʫʥʴʷ, ʷʡʮʘ ʚ ʩʤʷʪʢʫ ʠ ʪ.ʜ.), 

ʜʦʙʘʚʦʢ ʚ ʜʝʩʝʨʪʳ. ʆʜʥʘʢʦ ʭʦʟʷʡʢʘ, ʢʦʪʦʨʘʷ ʛʦʪʦʚʠʪ ʙʣʶʜʦ ʠʟ ʷʠʮ ʙʝʟ ʜʣʠʪʝʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʨʠʩʢʫʝʪ ʟʜʦʨʦʚʴʝʤ. ɺʦʟʙʫʜʠʪʝʣʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʧʝʨʝʜʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʯʝʨʝʟ ʷʡʮʦ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʪʦʚʘʨʥʦʝ. ʏʝʨʝʟ ʷʡʮʘ ʠ ʷʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʩʘʣʴʤʦʥʝʣʣʳ, ʚʦʟʙʫʜʠʪʝʣʠ ʧʪʠʯʴʝʛʦ 

ʪʫʙʝʨʢʫʣʝʟʘ, ʢʦʢʢʦʚʳʭ ʠʥʪʦʢʩʠʢʘʮʠʡ, ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ, ʧʩʝʚʜʦʤʦʥʦʟʘ, ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ. ɼʘʞʝ ʥʘ ʪʦʣʴʢʦ ʯʪʦ ʦʪʣʦʞʝʥʥʦʤ ʷʡʮʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʜʦ 10 ʪʳʩ. ʙʘʢʪʝʨʠʡ. ɺ ʚʦʟʜʫʭʝ ʧʪʠʯʥʠʢʦʚ 

ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʩʷ ʦʪ 1,5 ʜʦ 5,0 ʤʣʥ/ʤ3 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘ ʩʢʦʨʣʫʧʝ ʠ ʯʠʩʣʦ ʠʭ 

ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 300 ʪʳʩ. ʜʦ 3 ʤʣʥ. ʠ ʙʦʣʝʝ [1].  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙ ʠʟʙʝʞʘʪʴ ʟʘʨʘʞʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʫʧʦʪʨʝʙʣʷʶʱʝʛʦ ʚ ʧʠʱʫ ʩʳʨʳʝ ʷʡʮʘ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʪʦʚʘʨʘ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʦʥ ʦʢʘʞʝʪʩʷ 

ʥʘ ʧʨʠʣʘʚʢʘʭ ʤʘʛʘʟʠʥʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʷʠʮ ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ 

ʡʦʜ, ʭʣʦʨʥʫʶ ʠʟʚʝʩʪʴ, ʛʠʧʦʭʣʦʨʠʜ ʥʘʪʨʠʷ ʠ ʪ.ʜ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, 
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ʧʨʠ ʨʘʙʦʪʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. ɽʱʝ ʦʜʥʠʤ ʤʠʥʫʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʡʦʜʘ, ʩʢʦʨʣʫʧʘ ʷʠʮ ʤʝʥʷʝʪ ʩʚʦʡ ʮʚʝʪ, ʦʙʨʝʪʘʷ ʞʝʣʪʦʚʘʪʳʡ ʦʪʪʝʥʦʢ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʷʠʮ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ 

ʦʟʦʥʦʤ. ʆʟʦʥ (ʆ3) ð ʧʨʦʩʪʦʝ ʚʝʱʝʩʪʚʦ, ʤʦʣʝʢʫʣʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ. ʕʪʦ ʛʘʟ, 

ʦʙʣʘʜʘʶʱʠʡ ʩʠʣʴʥʳʤ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ɺ ʧʨʠʨʦʜʝ ʦʥ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʘʭ, ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ð ʚʦ ʚʨʝʤʷ ʛʨʦʟʳ [3]. ɺ ʪʝʭʥʠʢʝ ʝʛʦ ʧʦʣʫʯʘʶʪ ʚ 

ʧʨʠʙʦʨʘʭ-ʦʟʦʥʘʪʦʨʘʭ ð ʧʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʯʝʨʝʟ ʚʦʟʜʫʭ ʪʠʭʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʟʦʥʘʪʦʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʘʣʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ 

"ʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʷ" ʚʦ ʛʣʘʚʝ ʩ ʜʦʢʪʦʨʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʦʤ ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʅʦʨʤʦʚʳʤ ɼ.ɸ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʜʘʥʥʳʭ ʦʟʦʥʘʪʦʨʦʚ ʦʩʥʦʚʘʥ ʥʘ ʙʘʨʴʝʨʥʦʤ 

ʨʘʟʨʷʜʝ.  

ɹʘʨʴʝʨʥʳʡ ʨʘʟʨʷʜ ʚʦʟʙʫʞʜʘʝʪʩʷ ʚ ʫʟʢʦʡ ʧʦʣʦʩʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʢʪʨʦʜʘʤʠ. ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʷʜʘ ʚʜʦʣʴ ʵʣʝʢʪʨʦʜʦʚ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʨʘʟʨʷʜʘ ʚʚʦʜʠʪʩʷ 

ʜʠʵʣʝʢʪʨʠʢ, ʥʘʟʳʚʘʝʤʳʡ ʙʘʨʴʝʨʦʤ [5]. ɺʘʞʥʝʡʰʝʡ ʠ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʢʮʠʝʡ 

ʚ ʙʘʨʴʝʨʥʦʤ ʨʘʟʨʷʜʝ ̫ ʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʦʟʦʥʘ ʠʟ ʢʠʩʣʦʨʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʢʦʪʦʨʳʤ ʧʨʠʙʦʨʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʡ 

ʚ ʙʘʨʴʝʨʥʦʤ ʨʘʟʨʷʜʝ ʦʙʳʯʥʦ ʠ ʥʘʟʳʚʘʶʪʩʷ ʦʟʦʥʘʪʦʨʘʤʠ (ʨʠʩ.1). 

ʈʠʩʫʥʦʢ 1 ï ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʟʦʥʘʪʦʨʘ 1-ʠʤʧʫʣʴʩʥʳʡ ʛʝʥʝʨʘʪʦʨ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ;  

2-ʵʣʝʢʪʨʦʜ; 3-ʙʘʨʴʝʨ. 

 

 ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʦʟʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: 

ʙʘʢʪʝʨʠʡ, ʚʠʨʫʩʦʚ, ʧʣʝʩʝʥʠ, ʛʨʠʙʦʚ ʠ ʪ.ʧ. ʆʟʦʥ ʦʙʣʘʜʘʝʪ ʩʠʣʴʥʦʡ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʟʦʥʘ ʥʘ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ (ʪʦʢʩʠʥʳ) ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʷ 

(ʜʝʪʦʢʩʠʢʘʮʠʷ). 

ɼʝʟʠʥʬʝʢʮʠʶ ʦʟʦʥʦʤ ʧʨʦʚʦʜʷʪ ʚ ʜʝʟʦʢʘʤʝʨʝ. ʂʘʤʝʨʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʝʥʪʠʣʷʪʦʨ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʠ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʟʦʥʘ. ʊʘʢ ʢʘʢ ʦʟʦʥ ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ, ʦʟʦʥʘʪʦʨ ʣʫʯʰʝ ʫʩʪʘʥʦʚʠʪʴ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʝʟʦʢʘʤʝʨʳ. 

ɼʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʷʠʮ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʟʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 300 ʤʛ/ʤ3, ʘ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ð 1ʯ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʜʝʟʠʥʬʝʢʮʠʠ ʦʟʦʥʘʪʦʨ ʚʳʢʣʶʯʘʶʪ ʠ ʚ ʪʝʯʝʥʠʝ 5-10 ʤʠʥ ʚʝʥʪʠʣʠʨʫʶʪ ʜʝʟʦʢʘʤʝʨʫ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥ ʧʘʪʝʥʪʦʤ ʈʌ ˉ2343700, ɹʶʣ. ˉ 2 ʦʪ 21.01.2009.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʩʢʦʨʣʫʧʝ 

ʩʥʠʟʠʣʦʩʴ ʚʦ ʤʥʦʛʦ ʨʘʟ, ʨʠʩʢ ʧʦʧʘʜʘʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢ ʤʠʥʠʤʠʟʠʨʦʚʘʥ. 

ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʤʝʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʷʠʮ ʦʟʦʥʦʤ 

ɺʠʜʳ ʧʪʠʮʳ 
ʂʦʣ-ʚʦ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʩʢʦʨʣʫʧʝ, ʢʦʣʦʥʠʡ ʥʘ 1 ʩʤ2 

ʦʟʦʥ ʙʝʟ ʦʟʦʥʘ 

ʂʫʨʳ ʷʠʯʥʳʝ 12 780 

ʂʫʨʳ ʤʷʩʥʳʝ 24 913 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʟʘʨʷʥ ɸ.ɸ., ʉʪʝʧʳʢʠʥʘ ʖ.ɺ., ʃʘʧʠʥ ʈ.ʖ. çʇʨʠʤʝʥʝʥʠʝ ʦʟʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝè ʉʙʦʨʥʠʢ 

ʩʪʘʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʥʘʫʢʠ 

XXI  ʚʝʢʘè. ï ʋʬʘ: ʈʀʎ ɹʘʰɻʋ, 28 ʬʝʚʨʘʣʷ 2014. 

2. ɸʥʜʨʝʝʚ ɺ.ɺ., ʇʠʯʫʛʠʥ ʖ.ʇ., ʊʝʣʝʛʠʥ ɺ.ɻ., ʊʝʣʝʛʠʥ ɻ.ɻ. "ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʙʘʨʴʝʨʥʳʡ ʨʘʟʨʷʜ ʚ 

ʚʦʟʜʫʭʝ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ". 

3. ʃʫʥʠʥ ɺ.ɺ., ʇʦʧʦʚʠʯ ʄ.ʇ., ʊʢʘʯʝʥʢʦ ʉ.ʅ. çʌʠʟʠʯʝʩʢʘʷ ʭʠʤʠʷ ʦʟʦʥʘè ʀʟʜʘʪʝʣʴʩʪʚʦ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄɻʋ, 1998 ʛ. 

4. ʅʦʨʤʦʚ ɼ.ɸ., ʊʠʤʦʬʝʝʚ ɺ.ʇ., ʏʠʞʦʚ ɼ.ʉ. "ɹʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʟʦʥʘʪʦʨʘ" ʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɸʇʂ. ʄʘʪʝʨʠʘʣʳ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 26-28 ʥʦʷʙʨʷ 2013 ʛ. 

ʉ. 554-555. 

5. ʅʦʨʤʦʚ ɼ.ɸ., ɹʦʡʢʦ ɺ.ʉ., ɺʦʣʦʚ ʈ.ɺ. "ɸʩʧʝʢʪʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʙʘʨʴʝʨʥʳʭ 

ʵʣʝʢʪʨʦʦʟʦʥʘʪʦʨʦʚ." ʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʇʂ. ʄʘʪʝʨʠʘʣʳ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 26-28 ʥʦʷʙʨʷ 2013 ʛ. ʉ. 455-457. 

É ɸʟʘʨʷʥ ɸ.ɸ., 2015 
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ʋʏɽʊ ɺʃʀʗʅʀʗ ʐɽʈʆʍʆɺɸʊʆʉʊʀ ʇʆɺɽʈʍʅʆʉʊʀ  ɸ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓɽ 

ʇʆʂɸɿɸʊɽʃʀ ʉʆɽɼʀʅɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʧʠʩʘʥʦ ʚʣʠʷʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʩʢʦʨʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ, ʩʪʦʠʤʦʩʪʴ ʜʝʪʘʣʠ, 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ. ʇʨʠʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʩʤʷʪʠʷ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʟʥʦʩ, ʩʦʝʜʠʥʝʥʠʝ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʩʘʜʢʘ. 

 

 ɺʦʣʥʠʩʪʦʩʪʴ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʢʘʟʳʚʘʶʪ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʫʟʣʦʚ, 

ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ ʘʛʨʝʛʘʪʦʚ [1]. 

 ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʩʘʜʦʢ ʩ ʥʘʪʷʛʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ (Ra ʠ Rz), 

ʪʝʤ ʤʝʥʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʫʤʝʥʴʰʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʘʷ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ, 

ʜʘʞʝ ʧʨʠ ʠʜʝʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʝ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʬʘʢʪʠʯʝʩʢʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʠ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʩʘʤʦʡ ʧʦʩʘʜʢʠ [2]. 

 ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʩʘʜʦʢ ʩ ʟʘʟʦʨʦʤ ʙʦʣʴʰʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʥʝʨʦʚʥʦʩʪʠ ʙʳʩʪʨʦ ʠʩʪʠʨʘʶʪʩʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʥʘʯʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʟʘʟʦʨʘ [3], ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʤʦʜʝʣʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʦʪʢʘʟʘ ʩʦʝʜʠʥʝʥʠʷ, [4]. ʇʨʠ ʠʩʪʠʨʘʥʠʠ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʘʣʘ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʷʶʪʩʷ ʠʟ 

ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʜʝʪʘʣʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʱʝ ʙʦʣʴʰʝʤʫ ʠʟʥʦʩʫ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

http://www.rfbr.ru/rffi/ru/books/o_22570
http://www.rfbr.ru/rffi/ru/books/o_67288
http://www.rfbr.ru/rffi/ru/books/o_67289
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 ʏʝʤ ʙʦʣʴʰʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʥʝʨʦʚʥʦʩʪʠ, ʪʝʤ ʙʦʣʴʰʝ ʠʜʝʪ ʥʘʢʦʧʣʝʥʠʝ ʚʦ ʚʧʘʜʠʥʘʭ ʚʣʘʛʠ ʠ ʢʠʩʣʦʪ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʨʨʦʟʠʠ. ɺʝʣʠʯʠʥʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʦʪʨʘʞʝʥʠʝ ʣʫʯʝʡ, ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʠ ʪ.ʜ. [5]. 

ʅʘ ʨʠʩʫʥʢʝ 1ʘ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚʣʠʷʝʪ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʠʟʥʦʩ ī ʫʚʝʣʠʯʝʥʠʝ ʟʘʟʦʨʘ ʚ 

ʧʦʩʘʜʢʝ. ʇʨʠ ʙʦʣʝʝ ʛʨʫʙʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ (ʢʨʠʚʘʷ 1). ʀʟ ʨʠʩʫʥʢʘ 1ʙ 

ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʙʦʣʝʝ ʣʝʛʢʠʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʢʨʠʚʘʷ 1) ʤʝʥʴʰʝ ʠʟʥʦʩ ʜʝʪʘʣʠ ʠ ʦʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ Ra1 ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ (ʢʨʠʚʘʷ 2). ʏʝʤ ʤʝʥʴʰʝ 

ʚʝʣʠʯʠʥʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʝʤ ʪʦʯʥʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠ ʙʦʣʴʰʝ ʩʪʦʠʤʦʩʪʴ 

[6], ʨʠʩ. 1ʚ. 

ɼʣʷ ʨʘʟʙʠʨʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʤʦʥʪʘ ʩʦʝʜʠʥʝʥʠʡ, ʘʢʪʫʘʣʴʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʤʷʪʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʩʦʝʜʠʥʝʥʠʠ ʚʘʣ-ʚʪʫʣʢʘ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʡ ʨʘʟʙʦʨʢʝ ï 

ʩʙʦʨʢʝ [7]. ʆʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʨʝʤʦʥʪʝ ʤʘʰʠʥ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚ ʨʘʙʦʪʘʭ [8] ʠ [9].  

ʇʨʠ ʨʘʩʯʝʪʝ ʠ ʚʳʙʦʨʝ ʧʦʩʘʜʦʢ, ʚʚʦʜʠʪʩʷ ʧʦʧʨʘʚʢʘ ʥʘ ʩʤʷʪʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ 

DNR ¢ 2ÖkRÖhÖTNÖʂʬ Öʂʂ, (1) 

ʛʜʝ kR ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʧʘʨʘʤʝʪʨʘ Ra ʚ Rz [10]; h - ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʷʪʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ; ʊN ïʜʦʧʫʩʢ ʧʦʩʘʜʢʠ; ʂʬ ʠ ʂʂ ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʳ ʠ ʢʚʘʣʠʪʝʪ [11]. 

ɺʳʚʦʜ: ʥʘʟʥʘʯʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ī ʵʪʦ ʩʣʦʞʥʘʷ 

ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʘʙʦʪʳ 

ʩʦʝʜʠʥʝʥʠʡ. 
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ʕ. ʈ. ɺʠʥʪʝʨ 

ʉʪʫʜʝʥʪ 4 ʢʫʨʩʘ ʢʘʬʝʜʨʳ çʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʩʠʪʝʤʳè ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸ. ɸ. ɻʫʣʷʰʠʥʦʚ 

ʉʪʫʜʝʥʪ 4 ʢʫʨʩʘ ʢʘʬʝʜʨʳ çʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʩʠʪʝʤʳè ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɺ. ʅ. ʊʠʤʦʬʝʝʚ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʩʠʩʪʝʤʳè 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʆɹɿʆʈ ʈɸɹʆʊ ʇʆ ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʆʄʋ ʇʈʀʄɽʅɽʅʀʖ ʀʅɼʋʂʎʀʆʅʅʆʁ 

ɽɼʀʅʀʎʓ ʂɸʅɸʃʔʅʆʁ ʇɽʏʀ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʩʦʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʢʘʯʝʩʪʚʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʩʧʣʘʚʦʚ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʦʙʣʘʩʪʴʶ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʧʣʘʚʦʚ. ʉʨʝʜʠ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʭʦʜʷʪ ʠʥʜʫʢʮʠʦʥʥʳʝ ʧʣʘʚʠʣʴʥʳʝ ʧʝʯʠ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʜʫʢʮʠʦʥʥʦʡ ʢʘʥʘʣʴʥʦʡ ʧʝʯʠ ʷʚʣʷʝʪʩʷ 

ʠʥʜʫʢʮʠʦʥʥʘʷ ʝʜʠʥʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦʚʫʶ ʠ 

ʤʝʭʘʥʠʯʝʩʢʫʶ. ʅʘ ʦʩʥʦʚʝ ʠʥʜʫʢʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʫʩʪʘʥʦʚʢʠ ʧʣʘʚʣʝʥʠʷ, ʛʦʤʦʛʝʥʠʟʘʮʠʠ, 

ʜʝʛʘʟʘʮʠʠ ʠ ʣʠʪʴʷ, ʄɻɼ-ʥʘʩʦʩʳ, ʥʘʩʦʩʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʸʥ ʦʙʟʦʨ ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʩʦʙʦʚ ʚʨʘʱʝʥʠʷ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʝ 

ʠʥʜʫʢʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ, ʧʨʠʥʮʠʧʦʚ ʠʭ ʜʝʡʩʪʚʠʷ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

1. ʀʥʜʫʢʮʠʦʥʥʘʷ ʢʘʥʘʣʴʥʘʷ ʧʝʯʴ. 

ʀʥʜʫʢʮʠʦʥʥʘʷ ʢʘʥʘʣʴʥʘʷ ʧʝʯʴ ʨʠʩ.1 çʘè, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʦʩʪʦʠʪ ʠʟ ʬʫʪʝʨʦʚʘʥʥʳʡ ʚʘʥʥʳ 2, ʚ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʨʘʩʧʣʘʚ 3, ʧʦʜ ʚʘʥʥʦʡ ʥʘʭʦʜʠʪʩʷ ʠʥʜʫʢʮʠʦʥʥʘʷ ʝʜʠʥʠʮʘ (ʀɽ), ʚ ʢʦʪʦʨʦʡ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ. ʀɽ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʛʥʠʪʦʧʨʦʚʦʜ 1 ʩ ʦʙʤʦʪʢʦʡ ʠʥʜʫʢʪʦʨʘ 4. ɺ ʦʢʥʘʭ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʦʜʦʣʴʥʳʝ ʢʘʥʘʣʳ 5, ʢʦʪʦʨʳʝ ʦʢʨʫʞʝʥʳ ʧʦʜʦʚʳʤ ʢʘʤʥʝʤ 6. 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè             ˉ12/2015             ISSN 2410-6070 

 
20 

 

 
ʈʠʩʫʥʦʢ 1 ï ʋʩʪʨʦʡʩʪʚʦ ʠʥʜʫʢʮʠʦʥʥʦʡ ʢʘʥʘʣʴʥʦʡ ʧʝʯʠ; 

 

ʇʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʀɽ ʘʥʘʣʦʛʠʯʥʘ ʦʜʥʦʬʘʟʥʦʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ, ʨʘʙʦʪʘʶʱʝʤʫ ʚ ʨʝʞʠʤʝ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʨʦʣʴ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʚ ʢʘʥʘʣʘʭ, 

ʦʙʨʘʟʫʶʱʠʭ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʚʠʪʦʢ.  

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʦʢʘ ʚ ʢʘʥʘʣʝ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʤ ʨʘʩʩʝʷʥʠʷ, ʚʦʟʥʠʢʘʶʪ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʘʩʧʣʘʚ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʥʘʛʨʝʪʳʡ ʤʝʪʘʣʣ ʠʟ ʢʘʥʘʣʘ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʚʘʥʥʫ, ʘ ʭʦʣʦʜʥʳʡ ʤʝʪʘʣʣ ʠʟ ʚʘʥʥʳ ʦʧʫʩʢʘʝʪʩʷ ʚ ʢʘʥʘʣ, ʛʜʝ 

ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʢʘʥʘʣʝ ʪʦʢʦʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʣʘʚʢʠ ʘʣʶʤʠʥʠʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʩʧʣʘʚʦʚ, ʢʘʥʘʣʳ ʠʥʜʫʢʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ ʙʳʩʪʨʦ 

ʟʘʧʦʣʥʷʶʪʩʷ ʦʢʠʩʣʘʤʠ, ʦʙʨʘʟʦʚʳʚʘʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʦʢʠʩʥʦʡ ʧʣʝʥʢʠ. ʂʘʥʘʣʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʩ ʧʨʷʤʳʤʠ ʫʯʘʩʪʢʘʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ, ʪʘʢ ʢʘʢ 

ʪʨʝʙʫʝʪʩʷ ʠʭ ʨʝʛʫʣʷʨʥʘʷ ʯʠʩʪʢʘ. ɼʣʷ ʟʘʤʝʜʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʨʘʩʪʘʥʠʷ ʢʘʥʘʣʦʚ ʦʢʠʩʣʘʤʠ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʘʩʧʣʘʚʘ ʚ ʢʘʥʘʣʘʭ.  

2. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʨʘʱʘʪʝʣʠ ʨʘʩʧʣʘʚʘ ʚ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʠ ʧʝʯʠ. 

ʅʘʣʠʯʠʝ ʙʦʣʴʰʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʨʘʩʩʝʷʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 

ʤʝʞʜʫ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʘʤʠ ʚʥʝ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʪ.ʝ ʤʝʞʜʫ ʦʙʤʦʪʢʦʡ ʠʥʜʫʢʪʦʨʘ ʠ 

ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ, ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʣʦʞʠʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʚʨʘʱʝʥʠʷ ʤʝʪʘʣʣʘ ʚ 

ʢʘʥʘʣʘʭ ʀɽ. 

2.1 ʉʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʘ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʪʝʣʘ ʚ ʧʫʣʴʩʠʨʫʶʱʝʤ ʥʝʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ ʠʥʜʫʢʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ. 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʪʦ, ʝʩʣʠ ʚ ʧʫʣʴʩʠʨʫʶʱʝʝ ʥʝʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʥʝʩʪʠ ʧʨʦʚʦʜʷʱʠʡ 

ʮʠʣʠʥʜʨ, ʪʦ ʥʘ ʧʦʩʣʝʜʥʠʡ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ [5]. 

ʅʘ ʨʠʩʫʥʢʝ 4 çʘ, ʙ, ʚè ʧʦʢʘʟʘʥʳ ʩʭʝʤʳ ʧʦʣʫʯʝʥʠʷ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʪʝʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʤʝʞʜʫ ʬʝʨʨʦʤʘʛʥʠʪʥʳʤʠ ʪʝʣʘʤʠ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʪʝʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʤ ʪʝʣʦʤ ʠ ʬʝʨʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʇʨʠ ʩʤʝʱʝʥʠʠ ʪʝʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʨʠʩ.4 çʘ, ʚè, ʥʘ ʥʝʛʦ ʜʝʡʩʪʚʫʝʪ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʝʩʣʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʝ 

ʪʝʣʦ ʨʘʩʧʦʣʦʞʝʥʦ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʨʘʚʝʥ 

ʥʫʣʶ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʀɽ, ʩʦ ʩʤʝʱʝʥʥʳʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʮʝʥʪʨ ʢʘʪʫʰʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ (ʨʠʩ.5 çʘ, ʙ, ʚè).  

ʅʘ ʨʠʩʫʥʢʝ 5 çʘè ʠʟʦʙʨʘʞʝʥʘ ʀɽ ʩʦ ʩʤʝʱʝʥʠʝʤ ʢʘʥʘʣʦʚ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ 

ʩʠʤʤʝʪʨʠʠ N-N`, ʥʘ ʨʠʩʫʥʢʝ 5 çʙè, ʩʤʝʱʝʥʠʝ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʠʟʦʙʨʘʞʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 

5 çʚè ʚ ʩʚʦʙʦʜʥʦʤ ʤʝʩʪʝ ʦʪ ʦʢʥʘ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʠʭʪʦʚʘʥʥʳʝ ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʚʩʪʘʚʢʠ, ʯʪʦ ʪʘʢ ʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʘʭ ʧʦʢʘʟʘʥʦ 

ʩʪʨʝʣʢʘʤʠ. 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ʀʥʜʫʢʮʠʦʥʥʘʷ ʝʜʠʥʠʮʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʧʨʦʜʦʣʴʥʳʭ ʢʘʥʘʣʦʚ 

 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʅʦ ʤʝʪʘʣʣ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ. ʊʘʢ ʞʝ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʦʪʥʦʩʠʪʩʷ ʪʦ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʩʤʝʱʝʥʠʷ ʢʘʥʘʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʛʘʙʘʨʠʪʳ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʯʪʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʦʢʦʚ ʨʘʩʩʝʷʥʠʷ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʀɽ ʙʝʟ ʩʤʝʱʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʢʘʥʘʣʦʚ [8]. 

ʅʘ ʨʠʩʫʥʢʝ 5 çʘ, ʙ, ʚè ʧʦʢʘʟʘʥʳ ʤʘʛʥʠʪʦʧʨʦʚʦʜ 1 ʩ ʥʘʤʦʪʘʥʥʦʡ ʥʘ ʥʝʛʦ ʦʙʤʦʪʢʦʡ ʠʥʜʫʢʪʦʨʘ 2, 

ʦʭʚʘʯʝʥʥʳʡ 3 ʠ ʥʝʦʭʚʘʯʝʥʥʳʡ ʤʘʛʥʠʪʦʧʨʦʚʦʜʦʤ ʧʨʦʜʦʣʴʥʳʝ ʢʘʥʘʣʳ. ɺ ʜʘʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʟʜʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʠʥʜʫʢʪʦʨʘ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ l-l`. 
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ʅʘ ʨʠʩ.5 çʘè ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʣʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʰʘʛʘ ʥʘʤʦʪʢʠ ʚʠʪʢʦʚ ʠʥʜʫʢʪʦʨʘ 

ʧʦ ʩʪʝʨʞʥʶ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʥʘ ʨʠʩ. 5 çʙè ʟʘ ʩʯʝʪ ʥʝʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʳ ʠʥʜʫʢʪʠʨʫʶʱʝʛʦ ʧʨʦʚʦʜʘ, ʨʠʩ.5 

çʚè ʟʘ ʩʯʝʪ ʥʝʦʜʠʥʘʢʦʚʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʝʚ ʦʙʤʦʪʢʠ ʠʥʜʫʢʪʦʨʘ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʣʦʭʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʦʙʤʦʪʢʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6 ï ʀɽ ʩ ʦʙʤʦʪʢʦʡ, ʠʤʝʶʱʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ 

ʊʘʢ ʞʝ ʠʟʚʝʩʪʝʥ ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʀɽ ʙʝʟ ʧʝʨʝʜʝʣʢʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʥʘʣʦʚ [9], ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ.6. ʋʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ ʙʣʦʢ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 6 

ʧʦʜʢʣʶʯʝʥʥʳʡ ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʠʥʜʫʢʪʦʨʫ ʠ ʙʣʦʢ ʧʝʨʝʤʝʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 5 ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʠʥʜʫʢʪʦʨʫ 

ʪʦʣʴʢʦ ʥʘ ʯʘʩʪʴ ʚʠʪʢʦʚ. 

ɹʣʦʢ ʧʝʨʝʤʝʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 6 ʩʣʫʞʠʪ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʟʜʘʝʪʩʷ ʦʙʤʦʪʢʦʡ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʳʚʦʜʘʤʠ, ʢ ʢʦʪʦʨʳʤ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥ ʦʜʠʥ 

ʠʟ ʙʣʦʢʦʚ ʧʝʨʝʤʝʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʟʦʥʘʥʩʘ ʪʦʢʦʚ. ɺ ʜʘʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʦʙʤʦʪʢʘ ʠʤʝʝʪ 

ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ.  

2.2 ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʵʢʨʘʥ ʚ ʚʠʜʝ ʩʝʢʪʦʨʘ, ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʚʠʪʦʢ 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʠ ʚʨʘʱʘʶʱʝʛʦʩʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʣʦʞʝʥʠʷ ʜʚʫʭ ʧʦʪʦʢʦʚ, ʩʜʚʠʥʫʪʳʭ ʧʦ ʬʘʟʝ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. [2] 

ʅʘ ʨʠʩʫʥʢʝ 7 ʠʟʦʙʨʘʞʝʥʘ ʀɽ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʵʢʨʘʥʦʤ 6. ʀʥʜʫʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 1 

ʠ ʦʙʤʦʪʢʠ 2. ʇʨʦʜʦʣʴʥʳʡ ʬʫʪʝʨʦʚʘʥʥʳʡ ʢʘʥʘʣ 4 ʩ ʞʠʜʢʠʤ ʤʝʪʘʣʣʦʤ 3 ʦʭʚʘʯʝʥ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʢʘʨʢʘʩʦʤ 5. 

ʊʘʢ ʢʘʢ ʢʘʥʘʣʳ ʩ ʞʠʜʢʠʤ ʤʝʪʘʣʣʦʤ ʧʨʦʥʠʟʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ 1ʌd, ʪʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʵʢʨʘʥ ʥʘ ʧʫʪʠ ʦʩʥʦʚʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʡ 

ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ 2ʌ, ʟʘ ʩʯʝʪ ʥʘʚʝʜʝʥʥʳʭ ʚ ʥʝʤ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʜʚʠʥʫʪ ʧʦ ʬʘʟʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʵʢʨʘʥ ʦʙʣʘʜʘʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L. 
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ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʢʦʨʦʩʪʠ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ a. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʵʢʨʘʥʘ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ, ʪ.ʢ ʦʥ ʧʝʨʝʛʨʝʚʘʝʪʩʷ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʊʘʢ ʞʝ ʜʘʥʥʳʡ ʤʝʪʦʜ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʬʘʟʦʩʜʚʠʛʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʚʠʪʦʢ [6], 

ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʧʨʦʜʦʣʴʥʳʡ ʢʘʥʘʣ ʠ ʤʦʞʝʪ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚʦʢʨʫʛ ʦʩʠ ʢʘʥʘʣʘ (ʨʠʩ.8). 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʚʦʨʦʪʦʤ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʛʦ ʚʠʪʢʘ ʚʦʢʨʫʛ ʦʩʠ ʢʘʥʘʣʘ, ʪ.ʝ 

ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ a. ʊʘʢʞʝ, ʢʘʢ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʵʢʨʘʥ, ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʚʠʪʦʢ ʩʦʟʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʝʪʘʣʣʘ, 10-30 ʦʙ/ʤʠʥ. 

2.3 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʤʦʪʢʠ ʩ ʪʦʢʦʤ 

 ʋʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʤʦʪʦʢ ʩ ʪʦʢʦʤ [2] ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʠ ʀɽ. 

ʅʘ ʨʠʩʫʥʢʝ 9 ʠʟʦʙʨʘʞʝʥʘ ʀɽ ʩ ʚʨʘʱʘʪʝʣʝʤ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʝʜʣʦʦʙʨʘʟʥʦʡ ʢʘʪʫʰʢʠ ʩ ʪʦʢʦʤ 6, 

ʦʭʚʘʪʳʚʘʶʱʝʡ ʧʨʦʜʦʣʴʥʳʡ ʢʘʥʘʣ 3 [7]. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʘʪʫʰʢʘ ʠʤʝʝʪ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ.  

ʊʦʢ ʧʨʦʪʝʢʘʶʱʠʡ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʙʤʦʪʢʫ, 

ʩʦʟʜʘʝʪ ʩʚʦʡ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ. ʅʘʣʦʞʝʥʠʝ ʧʦʪʦʢʦʚ 
1ʌd

(ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ) ʠ 
2ʌ  (ʧʦʪʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʘʪʫʰʢʠ), 

ʢʦʪʦʨʳʝ ʩ ʩʜʚʠʥʫʪʳ ʥʘ 90ʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦ ʬʘʟʝ , ʩʦʟʜʘʝʪ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʝ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʝʣʠʯʠʥʳ ʠ ʬʘʟʳ ʪʦʢʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʘʪʫʰʢʝ. 

 ʀʟ-ʟʘ ʠʤʝʶʱʠʭʩʷ ʫ ʩʝʜʣʦʦʙʨʘʟʥʦʡ ʢʘʪʫʰʢʠ ʣʦʙʦʚʳʭ 

ʯʘʩʪʝʡ 7, ʧʦʨʦʡ ʟʘʪʨʫʜʥʝʥʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʀɽ. 

ʅʘ ʨʠʩ. 10 çʘ, ʙè ʧʦʢʘʟʘʥʳ ʠʥʜʫʢʮʠʦʥʥʳʝ ʝʜʠʥʠʮʳ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʘʪʫʰʢʘʤʠ ʚ ʚʠʜʝ ʜʚʫʭ ʩʝʢʮʠʡ, ʩʦʝʜʠʥʝʥʥʳʭ 

ʚʩʪʨʝʯʥʦ, ʫ ʢʦʪʦʨʳʭ ʣʦʙʦʚʳʝ ʯʘʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ [2].  

ʅʘ ʨʠʩ. 10 çʘè ʩʝʢʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʷʨʤʘʭ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ. ʅʘ ʨʠʩ. 10 çʙè ʩʝʢʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʙʤʦʪʢʠ 6 ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʩʪʝʨʞʥʝ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 1 ʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʚʝʨʭ ʦʩʥʦʚʥʦʡ ʦʙʤʦʪʢʠ ʠʥʜʫʢʪʦʨʘ 2. 

ʈʘʟʤʝʱʝʥʳ ʩʝʢʮʠʠ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʠ ʢʘʥʘʣʦʚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ʘ        ʙ   

ʈʠʩʫʥʦʢ 10 ï ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʨʘʱʘʪʝʣʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʘʪʫʰʢʦʡ ʚ ʚʠʜʝ ʜʚʫʭ ʩʝʢʮʠʡ 

ʙ) ʘ) 

ʈʠʩʫʥʦʢ 9 ï ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ                                      

ʚʨʘʱʘʪʝʣʴ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʢʘʪʫʰʢʠ 
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ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʩʦʟʜʘʚʘʝʤʳʡ ʪʦʢʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʘʪʫʰʢʠ, ʧʨʦʥʠʟʳʚʘʝʪ ʢʘʢ 

ʦʭʚʘʯʝʥʥʳʡ, ʪʘʢ ʠ ʥʝ ʦʭʚʘʯʝʥʥʳʝ ʢʘʥʘʣʳ, ʚʨʘʱʝʥʠʝ ʤʝʪʘʣʣʘ ʩʦʟʜʘʝʪʩʷ ʚ ʦʙʦʠʭ ʢʘʥʘʣʘʭ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʨʘʱʘʪʝʣʷ. 

2.3.1 ʇʫʩʢʦʚʳʝ ʢʘʪʫʰʢʠ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʩʷ ʧʫʩʢʦʚʳʝ ʢʘʪʫʰʢʠ [4]. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚʘ ʩʣʝʜʫʶʱʠʡ: ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʤʦʪʦʢ 4 ʩʦʟʜʘʝʪʩʷ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʘʭ ʀɽ 3, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ W ʠ ʤʦʤʝʥʪ Mʧʨʠ ʵʪʦʤ ʠʟʤʝʥʷʶʪʩʷ 

ʩʦʛʣʘʩʥʦ ʢʨʠʚʦʡ 1 (ʨʠʩ.12). ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʢʦʨʦʩʪʠ 
1W, ʢʦʛʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ 

ʨʘʚʝʥ ʤʦʤʝʥʪʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
1 ʩʪM M= , ʜʘʪʯʠʢ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʪʢʣʶʯʘʝʪ ʧʠʪʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʘʪʫʰʝʢ, ʚʝʣʠʯʠʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʵʪʦʤ ʧʘʜʘʝʪ ʜʦ ʟʥʘʯʝʥʠʷ 
2M , ʩʢʦʨʦʩʪʴ ʥʘʯʥʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ ʧʦ ʢʨʠʚʦʡ 2, ʧʦʢʘ ʤʦʤʝʥʪ ʥʝ ʜʦʩʪʠʛʥʝʪ ʧʨʝʞʥʝʛʦ ʟʥʘʯʝʥʠʷ ï ʵʪʦ ʧʨʦʠʟʦʡʜʸʪ ʧʨʠ 
2W=W.  

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 11 ï ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʨʘʱʘʪʝʣʴ   ʈʠʩʫʥʦʢ 12 ï ɿʘʚʠʩʠʤʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ  

ʚ ʚʠʜʝ ʧʫʩʢʦʚʳʭ      ʤʦʤʝʥʪʘ 

 

ʆʪʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʪʫʰʝʢ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

2.4 ɸʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʚʨʘʱʝʥʠʷ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʀɽ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʨʘʩʧʣʘʚʘ ʚ ʢʘʥʘʣʘʭ, ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʨʘʱʘʪʝʣʴ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʤʦʪʦʢ ʩ ʪʦʢʦʤ. 

ɺʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʚʨʘʱʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʘʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʠ ʥʝʦʜʥʦʨʦʜʥʦʝ ʧʫʣʴʩʠʨʫʶʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʕʪʦʛʦ ʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʧʫʪʝʤ ʩʤʝʱʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʥʝʦʜʠʥʘʢʦʚʳʤ ʯʠʩʣʦʤ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʠʥʜʫʢʪʦʨʘ ʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʪʚʦʜʦʚ ʫ ʠʥʜʫʢʪʦʨʘ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʘʶʪʩʷ ʙʣʦʢʠ ʧʝʨʝʤʝʥʥʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ. 

ʀʟ [12] ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ 1 ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʨʘʱʘʪʝʣʝʡ. 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚʨʘʱʘʪʝʣʝʡ 

ʋʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʨʘʱʘʪʝʣʷ ʄʦʤʝʥʪ, ʦ.ʝ. 

ʉʝʜʣʦʦʙʨʘʟʥʘʷ ʢʘʪʫʰʢʘ ʥʘ ʢʘʥʘʣʝ (ʨʠʩ. 9) 1 

ʇʝʨʝʤʝʱʝʥʠʝ ʢʘʥʘʣʘ (ʨʠʩ. 5) 0,02 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʵʢʨʘʥ (ʨʠʩ. 7) 0,21 

ɼʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʪʫʰʢʠ ʥʘ ʷʨʤʝ (ʨʠʩ. 10 çʘè) 0,92 

ɼʚʝ ʢʘʪʫʰʢʠ ʩʚʝʨʭʫ ʦʩʥʦʚʥʦʡ ʢʘʪʫʰʢʠ (ʨʠʩ. 10 çʙè) 0,76 

 

3. ʇʨʠʤʝʥʝʥʠʝ ʀɽ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʨʘʱʘʪʝʣʷʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʤʝʪʘʣʣʫʨʛʠʠ 

 ʄʘʛʥʠʪʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʬʠʥʠʨʦʚʘʥʠʝ. ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʫʩʪʘʥʦʚʢʘ ʚʥʝʧʝʯʥʦʛʦ  

ʨʘʬʠʥʠʨʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʠʥʜʫʢʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʨʘʱʘʪʝʣʷʤʠ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʨʘʱʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʝ. [3]  
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ʕʩʢʠʟ ʫʩʪʘʥʦʚʢʠ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 13. ʌʠʣʴʪʨʘʮʠʷ ʞʠʜʢʦʛʦ ʨʘʩʧʣʘʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʧʝʥʦʢʝʨʘʤʠʯʝʩʢʠʡ ʬʠʣʴʪʨ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʳʭʦʜʥʦʤ ʦʪʩʝʢʝ ʚʘʥʥʳ ʫʩʪʘʥʦʚʢʠ. 

ʋʩʪʘʥʦʚʢʘ ʩʦʜʝʨʞʠʪ ʀɽ ʩʦ ʦʙʤʦʪʢʦʡ 1 ʥʘʤʦʪʘʥʥʦʡ ʥʘ ʤʘʛʥʠʪʦʧʨʦʚʦʜ 2, ʬʫʪʝʨʦʚʘʥʥʳʡ ʢʘʥʘʣ ʩ ʞʠʜʢʠʤ 

ʤʝʪʘʣʣʦʤ 3, ʚ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʝʪʘʣʣʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʨʘʱʘʪʝʣʝʡ, 

ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʨʘʩʧʣʘʚʘ ʛʘʟʦʚʳʤʠ ʧʫʟʳʨʴʢʘʤʠ. ɺ ʢʘʥʘʣ ʧʦʜʘʝʪʩʷ ʨʘʬʠʥʠʨʫʶʱʘʷ ʩʤʝʩʴ ʩ 

ʧʦʤʦʱʴʶ ʛʘʟʦʚʚʦʜʘ 5. ʅʘ ʚʳʭʦʜʝ ʠʟ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥ ʧʝʥʦʢʝʨʘʤʠʯʝʩʢʠʡ ʬʠʣʴʪʨ 7, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʘʠʙʦʣʝʝ ʪʦʥʢʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʘ. 

 

 
ʈʠʩʫʥʦʢ 13 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʤʘʛʥʠʪʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʬʠʥʠʨʦʚʘʥʠʷ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ 

 

ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ, ʵʢʦʥʦʤʠʯʥʦʡ ʠ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʧʝʨʝʣʠʚʢʘ ʠ ʜʦʟʠʨʦʚʘʥʠʝ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ. ʄɻɼ-ʥʘʩʦʩʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʘ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʘ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʟʘʣʠʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ 

ʜʦʟʘʪʦʨʘ. ʅʘ ʨʠʩʫʥʢʝ 11 ʧʦʢʘʟʘʥ ʵʩʢʠʟ ʤʘʛʥʠʪʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʩʦʩʘ [11].  

 
 

ʈʠʩʫʥʦʢ 14 ï ʄɻɼ ï ʥʘʩʦʩ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʨʘʱʘʪʝʣʷʤʠ 

 

ʇʨʠ ʧʠʪʘʥʠʠ ʦʙʤʦʪʢʠ 2 ʧʝʨʝʤʝʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʢʦʪʦʨʘʷ ʥʘʤʦʪʘʥʘ ʥʘ ʤʘʛʥʠʪʦʧʨʦʚʦʜ 1, 

ʩʦʟʜʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʚ ʨʘʩʧʣʘʚʝ, ʦʙʨʘʟʫʶʱʠʡ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʚʠʪʦʢ ʚ 

ʢʘʥʘʣʘʭ ʪʨʫʙʦʧʨʦʚʦʜʘ 4, ʠʥʜʫʢʪʠʨʫʝʪ ʪʦʢ. ʇʨʠ ʧʠʪʘʥʠʠ ʧʝʨʝʤʝʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʢʘʪʫʰʝʢ 3 
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ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ, ʩʦʟʜʘʝʪʩʷ ʧʫʣʴʩʠʨʫʶʱʠʡ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʟʘʤʳʢʘʝʪʩʷ ʯʝʨʝʟ ʤʝʞʧʦʣʶʩʥʳʡ ʟʘʟʦʨ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 5, ʧʨʠ ʵʪʦʤ ʧʨʦʥʠʟʳʚʘʷ ʨʘʙʦʯʫʶ ʟʦʥʫ ʥʘʩʦʩʘ. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩ ʨʘʙʦʯʠʤ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ, ʥʘ ʨʘʩʧʣʘʚ 

ʥʘʯʠʥʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʢʪʦʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ 

ʪʦʢʘ ʚ ʨʘʩʧʣʘʚʝ ʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ.  

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʘʥʘʣʳ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʟʘʨʘʩʪʘʶʪ ʦʢʠʩʣʘʤʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʟʘʨʘʩʪʘʥʠʷ ʦʢʠʩʣʘʤʠ ʢʘʥʘʣʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʥʘ ʥʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʨʘʱʘʪʝʣʠ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʤʦʪʦʢ 6, ʧʠʪʘʝʤʳʭ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʚ ʢʘʥʘʣʘʭ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʘʩʧʣʘʚʘ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʚʨʘʱʝʥʠʷ ʤʝʪʘʣʣʘ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. 

ʊʝʭʥʦʣʦʛʠʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʧʣʘʚʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʨʦʩʪʦʤ 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʠ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʧʣʘʚʦʚ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʪʝʥʩʠʚʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʧʣʘʚʘ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʦʙʲʝʤʫ. 

ʅʘ ʨʠʩ. 15 ʧʨʝʜʩʪʘʚʣʝʥ ʵʩʢʠʟ ʀʂʇ ʩ ʪʦʨʦʠʜʘʣʴʥʦʡ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʴʶ [10] 

 
ʈʠʩʫʥʦʢ 15 ï ʀʥʜʫʢʮʠʦʥʥʘʷ ʢʘʥʘʣʴʥʘʷ ʧʝʯʴ ʩ ʪʦʨʦʠʜʘʣʴʥʦʡ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʴʶ 

 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʐ-ʦʙʨʘʟʥʳʡ ʤʘʛʥʠʪʦʧʨʦʚʦʜ 1, ʥʘʤʦʪʘʥʥʫʶ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʩʪʝʨʞʝʥʴ ʦʩʥʦʚʥʫʶ 

ʦʙʤʦʪʢʫ 2, ʜʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʤʦʪʢʠ 3 ʥʘʤʦʪʘʥʥʳʝ ʧʦʚʝʨʭ ʦʩʥʦʚʥʦʡ, ʢʘʥʘʣ ʩ ʨʘʩʧʣʘʚʦʤ 4. ʂʘʥʘʣʴʥʘʷ 

ʪʦʨʦʠʜʘʣʴʥʘʷ ʯʘʩʪʴ ʠʟ ʬʫʪʝʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 5, ʤʦʞʝʪ ʠʤʝʪʴ ʚ ʩʝʯʝʥʠʠ ʬʦʨʤʫ ʢʨʫʛʘ ʠʣʠ ʵʣʣʠʧʩʘ. 

ʇʨʠ ʨʘʙʦʪʝ ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʦʢ ʦʪ ʩʝʪʠ ʜʚʫʭʬʘʟʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʨʘʩʧʣʘʚʝ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʠ ʦʙʨʘʟʫʝʪʩʷ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ.  

 ʅʘ ʨʠʩ. 16 ʧʦʢʘʟʘʥʦ ʧʦʣʝ ʤʛʥʦʚʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʣʘʚʘ ʚ ʢʘʥʘʣʝ, ʧʦʣʫʯʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ [13]. ɺʠʜʥʦ, ʯʪʦ ʚ ʪʦʨʝ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʝ 

ʪʫʨʙʫʣʝʥʪʥʦʝ ʜʚʠʞʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʨʦʤ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʝʪ ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʦʜʥʦʢʦʥʪʫʨʥʦʝ ʪʝʯʝʥʠʝ.  

 
 

ʈʠʩʫʥʦʢ 16 ï  ʄʛʥʦʚʝʥʥʦʝ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʣʘʚʘ ʚ ʪʦʨʝ ʢʨʫʛʣʦʛʦ (ʩʣʝʚʘ) ʠ  

ʵʣʣʠʧʪʠʯʥʦʛʦ (ʩʧʨʘʚʘ) ʩʝʯʝʥʠʡ 
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ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʩʪʝʧʝʥʴʶ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʨʘʩʧʣʘʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ ʪʦʨʝ; ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʣʴʩʘʮʠʷʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʷ ʦʙʟʦʨ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

1) ʀʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʨʘʱʝʥʠʷ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʴʥʦʡ 

ʯʘʩʪʠ, ʙʝʟ ʚʥʝʩʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʠʥʜʫʢʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ. 

2) ʉ ʧʦʤʦʱʴʶ ʠʥʜʫʢʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʚʨʘʱʘʪʝʣʝʤ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ 

ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥ ʤʝʞʜʫ ʢʘʥʘʣʴʥʦʡ ʯʘʩʪʴʶ ʠ ʚʘʥʥʦʡ ʧʝʯʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʧʣʘʚʣʝʥʠʷ; ʩʦʟʜʘʪʴ ʫʩʪʘʥʦʚʢʫ ʜʝʛʘʟʘʮʠʠ ʠ ʧʦʜʦʛʨʝʚʘ ʨʘʩʧʣʘʚʘ ʙʝʟ ʚʨʘʱʘʶʱʠʭʩʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʄɻɼ-ʥʘʩʦʩ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʜʦʟʠʨʦʚʘʥʠʷ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, ʫʩʪʘʥʦʚʢʫ ʛʦʤʦʛʝʥʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʫʶ 

ʫʩʪʨʘʥʠʪʴ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʨʘʩʧʣʘʚʦʚ. 
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ʋɼʂ 62-176.2 

ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɼ.ɼ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ çʉʊʠʀʕʉè, ʢʘʬʝʜʨʳ çɺʠɺè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʇʆʉʆɹ ʋʊʀʃʀɿɸʎʀʀ ʉɹʈʆʉʅʆʁ ʊɽʇʃʆʊʓ ɺ ʂʆʅɼɽʅʉɸʊʆʈɸʍ ʇɸʈʆɺʓʍ ʊʋʈɹʀʅ 

ʊʕʉ, ʆʍʃɸɾɼɸɽʄʓʍ ɺʆɼʅʓʄʀ ʈɽʉʋʈʉɸʄʀ 

 

ɸʥʥʦʪʘʮʠ ̫

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʫʪʠʣʠʟʘʮʠʠ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʳ ʩ ʧʦʤʦʱʴʶ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʕʉ, ʦʭʣʘʞʜʘʝʤʦʛʦ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʋʪʠʣʠʟʘʮʠʷ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʳ, ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, ʚʦʜʷʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 

 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ (ʅʊɼ) ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ 

ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʧʨʦʧʘʥʝ C3H8 ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʩʙʨʦʩʥʦʡ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʚ ʢʦʥʜʝʥʩʘʪʦʨʘʭ 

ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ ʊʕʉ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʂʇɼ ʩʪʘʥʮʠʠ ʠ ʩʵʢʦʥʦʤʠʪʴ ʥʘ 

ʨʘʩʭʦʜʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ [1].  

ʇʨʦʮʝʩʩ ʫʪʠʣʠʟʘʮʠʠ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʚ ʪʫʨʙʠʥʝ ʧʘʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʥʘʛʨʝʚʘ ʠ ʠʩʧʘʨʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ ʩʞʠʞʝʥʥʦʛʦ ʧʨʦʧʘʥʘ C3H8, ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ 

ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʅʊɼ (ʨʠʩ. 1), ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʮʠʢʣʫ ʈʝʥʢʠʥʘ. ʇʨʠʯʝʤ ʦʭʣʘʞʜʝʥʠʝ 

ʥʠʟʢʦʢʠʧʷʱʝʛʦ ʨʘʙʦʯʝʛʦ ʛʘʟʘ C3H8 ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ [2,3]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʅʊɼ ʚ ʩʦʩʪʘʚʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʕʉ. 

 

ʂʦʥʪʫʨ ʩ ʥʠʟʢʦʢʠʧʷʱʠʤ ʨʘʙʦʯʠʤ ʛʘʟʦʤ C3H8, ʩʦʜʝʨʞʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʢʦʥʜʝʥʩʘʪʥʳʡ 

ʥʘʩʦʩ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ-ʨʝʢʫʧʝʨʘʪʦʨ ʧʦ ʥʘʛʨʝʚʘʝʤʦʡ ʩʨʝʜʝ, ʢʦʥʜʝʥʩʘʪʦʨ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ, ʪʫʨʙʦʜʝʪʘʥʜʝʨ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʤ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ-ʨʝʢʫʧʝʨʘʪʦʨ ʧʦ ʦʭʣʘʞʜʘʝʤʦʡ ʩʨʝʜʝ ʠ ʢʦʥʜʝʥʩʘʪʦʨ 

ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. 

ʇʨʦʧʘʥ C3H8 (R290) ï ʥʘʩʳʱʝʥʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜ, ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  
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ʙʝʩʮʚʝʪʥʳʡ ʛʦʨʶʯʠʡ ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʡ ʛʘʟ. ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʨʦʧʘʥ ʠʩʧʦʣʴʟʫʶʪ 

ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʤʘʣʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʚʦʜʝ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤ ʩ ʚʳʙʦʨʦʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʝʪʘʣʝʡ 

ʪʫʨʙʠʥʳ, ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʠʩʧʘʨʠʪʝʣʷ [4]. 

ʇʨʦʧʘʥ ʦʙʣʘʜʘʝʪ ʚʝʩʴʤʘ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ (ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 96,7Áʉ ʠ 

ʜʘʚʣʝʥʠʠ 4,2512 ʄʇʘ). ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʰʠʨʝʥʠʷ ʚ ʪʫʨʙʦʜʝʪʘʥʜʝʨʝ 

ʛʘʟʦʦʙʨʘʟʥʳʡ ʧʨʦʧʘʥ C3H8 ʦʩʪʘʝʪʩʷ ʚ ʧʝʨʝʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ [5]. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ C3H8 ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʝʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʇʦʵʪʦʤʫ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʝʨʝʧʘʜ ʤʝʞʜʫ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʦʡ 

ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ (30-50Áʉ) ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ (5Áʉ) ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʫʪʠʣʠʟʘʮʠʠ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʳ ʩ ʧʦʤʦʱʴʶ ʅʊɼ ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ ʮʠʨʢʫʣʷʮʠʠ ʥʘ C3H8. 
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ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɼ.ɼ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ çʉʊʠʀʕʉè, ʢʘʬʝʜʨʳ çɺʠɺè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʇʆʉʆɹ ʋʊʀʃʀɿɸʎʀʀ ʉɹʈʆʉʅʆʁ ʊɽʇʃʆʊʓ ɺ ʂʆʅɼɽʅʉɸʊʆʈɸʍ ʇɸʈʆɺʓʍ ʊʋʈɹʀʅ, 

ʆʍʃɸɾɼɸɽʄʓʍ ɺʆɿɼʋʐʅʓʄʀ ʈɽʉʋʈʉɸʄʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʫʪʠʣʠʟʘʮʠʠ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʳ ʩ ʧʦʤʦʱʴʶ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʕʉ, ʦʭʣʘʞʜʘʝʤʦʛʦ ʚʦʟʜʫʰʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʋʪʠʣʠʟʘʮʠʷ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʳ, ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 
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ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ (ʅʊɼ) ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ 

ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʧʨʦʧʘʥʝ C3H8 ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʩʙʨʦʩʥʦʡ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʚ ʢʦʥʜʝʥʩʘʪʦʨʘʭ 

ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ ʊʕʉ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʂʇɼ ʩʪʘʥʮʠʠ ʠ ʩʵʢʦʥʦʤʠʪʴ ʥʘ 

ʨʘʩʭʦʜʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ [1].  

ʇʨʦʮʝʩʩ ʫʪʠʣʠʟʘʮʠʠ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʚ ʪʫʨʙʠʥʝ ʧʘʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʥʘʛʨʝʚʘ ʠ ʠʩʧʘʨʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ ʩʞʠʞʝʥʥʦʛʦ ʧʨʦʧʘʥʘ C3H8, ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ 

ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʅʊɼ (ʨʠʩ. 1), ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʮʠʢʣʫ ʈʝʥʢʠʥʘ. ʇʨʠʯʝʤ ʦʭʣʘʞʜʝʥʠʝ 

ʥʠʟʢʦʢʠʧʷʱʝʛʦ ʨʘʙʦʯʝʛʦ ʛʘʟʘ C3H8 ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ [2,3]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʅʊɼ ʚ ʩʦʩʪʘʚʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʕʉ. 

 

ʂʦʥʪʫʨ ʩ ʥʠʟʢʦʢʠʧʷʱʠʤ ʨʘʙʦʯʠʤ ʛʘʟʦʤ C3H8, ʩʦʜʝʨʞʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʢʦʥʜʝʥʩʘʪʥʳʡ 

ʥʘʩʦʩ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ-ʨʝʢʫʧʝʨʘʪʦʨ ʧʦ ʥʘʛʨʝʚʘʝʤʦʡ ʩʨʝʜʝ, ʢʦʥʜʝʥʩʘʪʦʨ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ, ʪʫʨʙʦʜʝʪʘʥʜʝʨ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʤ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ-ʨʝʢʫʧʝʨʘʪʦʨ ʧʦ ʦʭʣʘʞʜʘʝʤʦʡ ʩʨʝʜʝ ʠ ʢʦʥʜʝʥʩʘʪʦʨ 

ʘʧʧʘʨʘʪʘ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. 

ʇʨʦʧʘʥ C3H8 ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʠʟʢʦ ʠ ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, 

ʨʝʬʨʠʞʝʨʘʪʦʨʘʭ ʠ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʘʭ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʦʧʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʪʝʧʣʦʪʦʡ ʠʩʧʘʨʝʥʠʷ 425,6 ʢɼʞ/ʢʛ (ʧʨʠ 

ʜʘʚʣʝʥʠʠ 101,325 ʢʇʘ), ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ (ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 96,7Áʉ ʠ 

ʜʘʚʣʝʥʠʠ 4,2512 ʄʇʘ), ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʴʶ 0,026 ʩʤ2/ʩ (ʧʨʠ ʜʘʚʣʝʥʠʠ 101,325 ʢʇʘ). 

ʇʨʠ ʵʪʦʤ ʩʞʠʞʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʙʲʝʤʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ: ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʤʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʧʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,00306 ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ, ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʯʝʤ ʫ ʚʦʜʳ ï 0,00019 [4,5]. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ C3H8 ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʝʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʇʦʵʪʦʤʫ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʝʨʝʧʘʜ ʤʝʞʜʫ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʦʡ 

ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ (26-50Áʉ) ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ (ʜʦ -50Áʉ) ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʫʪʠʣʠʟʘʮʠʠ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʳ ʩ ʧʦʤʦʱʴʶ ʅʊɼ ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ ʮʠʨʢʫʣʷʮʠʠ ʥʘ C3H8. 
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ʋɼʂ 62-176.2 

ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɼ.ɼ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ çʉʊʠʀʕʉè, ʢʘʬʝʜʨʳ çɺʠɺè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʇʆʉʆɹ ʋʊʀʃʀɿɸʎʀʀ ʊɽʇʃʆʊʓ ɺ ʂʆʅɼɽʅʉɸʊʆʈɸʍ ʇɸʈʆɺʓʍ ʊʋʈɹʀʅ, 

ʆʍʃɸɾɼɸɽʄʓʍ ɺʆɼʅʆïɺʆɿɼʋʐʅʓʄʀ ʈɽʉʋʈʉɸʄʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʪʳ ʩ ʧʦʤʦʱʴʶ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʕʉ, ʦʭʣʘʞʜʘʝʤʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʋʪʠʣʠʟʘʮʠʷ ʪʝʧʣʦʪʳ, ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 

 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ (ʅʊɼ) ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ 

ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʧʨʦʧʘʥʝ C3H8 ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʩʙʨʦʩʥʦʡ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʚ ʢʦʥʜʝʥʩʘʪʦʨʘʭ 

ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ ʊʕʉ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʂʇɼ ʩʪʘʥʮʠʠ [1].  

ʇʨʦʮʝʩʩ ʫʪʠʣʠʟʘʮʠʠ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʪʳ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʚ ʪʫʨʙʠʥʝ ʧʘʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʥʘʛʨʝʚʘ ʠ ʠʩʧʘʨʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ ʩʞʠʞʝʥʥʦʛʦ ʧʨʦʧʘʥʘ C3H8, ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ 

ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʅʊɼ (ʨʠʩ. 1), ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʮʠʢʣʫ ʈʝʥʢʠʥʘ. ʇʨʠʯʝʤ ʦʭʣʘʞʜʝʥʠʝ 

ʥʠʟʢʦʢʠʧʷʱʝʛʦ ʨʘʙʦʯʝʛʦ ʛʘʟʘ C3H8 ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʠ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ [2,3]. 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè             ˉ12/2015             ISSN 2410-6070 

 
32 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʅʊɼ ʚ ʩʦʩʪʘʚʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʕʉ. 

 

ʂʦʥʪʫʨ ʩ ʥʠʟʢʦʢʠʧʷʱʠʤ ʨʘʙʦʯʠʤ ʛʘʟʦʤ C3H8, ʩʦʜʝʨʞʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʢʦʥʜʝʥʩʘʪʥʳʡ 

ʥʘʩʦʩ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ-ʨʝʢʫʧʝʨʘʪʦʨ ʧʦ ʥʘʛʨʝʚʘʝʤʦʡ ʩʨʝʜʝ, ʢʦʥʜʝʥʩʘʪʦʨ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ, ʪʫʨʙʦʜʝʪʘʥʜʝʨ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʤ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ-ʨʝʢʫʧʝʨʘʪʦʨ ʧʦ ʦʭʣʘʞʜʘʝʤʦʡ ʩʨʝʜʝ ʠ ʢʦʥʜʝʥʩʘʪʦʨ ʩ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. 

ʇʨʦʧʘʥ C3H8 ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʠʟʢʦ ʠ ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, 

ʨʝʬʨʠʞʝʨʘʪʦʨʘʭ ʠ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʘʭ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ ʨʘʚʥʦʡ ʤʠʥʫʩ 42Áʉ 

ʧʨʠ ʜʘʚʣʝʥʠʠ 101,325 ʢʇʘ. ʇʨʠʯʝʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʰʠʨʝʥʠʷ ʚ ʪʫʨʙʦʜʝʪʘʥʜʝʨʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʧʨʦʧʘʥʘ C3H8 ʥʘ 

ʚʳʭʦʜʝ ʦʥ ʦʩʪʘʝʪʩʷ ʚ ʧʝʨʝʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʦʭʣʘʞʜʘʪʴ ʠ ʩʞʠʞʘʪʴ ʛʘʟʦʦʙʨʘʟʥʳʡ ʧʨʦʧʘʥ ʉ3ʅ8 ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʦʭʣʘʞʜʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʧʨʦʧʘʥʘ ʉ3ʅ8 ʩʥʠʞʘʶʪ ʚʥʘʯʘʣʝ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (ʜʦ 

5Áʉ), ʘ ʟʘʪʝʤ ʝʛʦ ʩʞʠʞʘʶʪ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (ʜʦ -50Áʉ). ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʦʭʣʘʞʜʝʥʠʠ 

ʛʘʟʦʦʙʨʘʟʥʳʡ ʧʨʦʧʘʥ ʉ3ʅ8 ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʘ ʧʦʪʦʢʘ: ʧʝʨʚʳʡ ʧʦʪʦʢ ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʩʞʠʞʘʝʪʩʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ 

ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʘ ʚʪʦʨʦʡ ʧʦʪʦʢ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʩʤʝʰʝʥʠʷ ʜʚʫʭ 

ʚʳʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʞʠʞʝʥʥʦʛʦ ʧʨʦʧʘʥʘ ʉ3ʅ8 [4,5]. 

ʇʨʠʤʝʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʦʪʚʦʜʷʱʝʡ ʩʨʝʜʳ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ 

ʨʘʩʭʦʜʳ ʚʦʜʳ ʠ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2562506 ʈʌ. ʉʧʦʩʦʙ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ / ɻʘʬʫʨʦʚ ɸ.ʄ. 
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ʋɼʂ 62-176.2 

ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɼ.ɼ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ çʉʊʠʀʕʉè, ʢʘʬʝʜʨʳ çɺʠɺè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʅʀɿʂʆʊɽʄʇɽʈɸʊʋʈʅʆɻʆ ʊɽʇʃʆɺʆɻʆ ɼɺʀɻɸʊɽʃʗ ɺ 

ʉʆʉʊɸɺɽ ʂʆʅɼɽʅʉɸʎʀʆʅʅʆʁ ʊʕʉ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʥʠʟʢʦʢʠʧʷʱʠʭ ʨʘʙʦʯʠʭ ʪʝʣʘʭ ʚ ʩʦʩʪʘʚʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʪʝʧʣʦʚʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʊʕʉ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, ʥʠʟʢʦʢʠʧʷʱʝʝ ʨʘʙʦʯʝʝ ʪʝʣʦ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʄʄ) ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʥʠʟʢʦʢʠʧʷʱʠʭ ʨʘʙʦʯʠʭ ʪʝʣʘʭ (ʅʈʊ) ʚ ʩʦʩʪʘʚʝ ʊʕʉ ̫ ʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʭʦʜʦʚ ʅʈʊ ʚ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʘʭ (ʘʧʧʘʨʘʪʘʭ) ʩʭʝʤʳ, 

ʤʦʱʥʦʩʪʠ ʪʫʨʙʦʜʝʪʘʥʜʝʨʘ (ʊɼ), ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʢʦʥʜʝʥʩʘʪʥʳʝ ʥʘʩʦʩʳ (ʂʅ) ʠ ʘʧʧʘʨʘʪʳ 

ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (ɸɺʆ), ʠ ʢʨʠʪʝʨʠʝʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʠʩ. 1). 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʄʄ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʩʪʘʚʝ 

ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʕʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʘʛʨʝʚʘ ʅʈʊ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ (ʂ) ʧʘʨʦʚʦʡ 

ʪʫʨʙʠʥʳ ʜʦ 40Áʉ ʠ ʦʭʣʘʞʜʝʥʠʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ-ʢʦʥʜʝʥʩʘʪʦʨʝ ɸɺʆ ʜʦ -50Áʉ. 

 
ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʤʦʜʫʣʝʡ ʫʟʣʦʚ ʄʄ ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɹʣʦʢ 3 ʠ 5. ʄʦʱʥʦʩʪʴ ʂʅ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: ( )
ʅ

3ʞ.ʥʨʪ

ʩʨʥʨʪ

ʢʥ

ʕ ɖ10ÖDÖÖ= pGN u , ʛʜʝ 
ʥʨʪG ï  
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ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʅʈʊ; 
ʞ.ʥʨʪ

ʩʨu ï ʩʨʝʜʥʠʡ ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʅʈʊ; pD ï ʥʘʧʦʨ, ʨʘʟʚʠʚʘʝʤʳʡ ʥʘʩʦʩʦʤ; 
ʅɖï ʂʇɼ ʥʘʩʦʩʘ. 

ɹʣʦʢ 4. ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʢʦʥʜʝʥʩʘʪʦʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1]: 

( ) ( )ʞ.ʥʨʪ

2

ʛ.ʥʨʪ

3ʥʨʪ

|

ʂʂʂʂ hhGhhGQ -Ö=-Ö= , ʛʜʝ 
ʂG ï ʨʘʩʭʦʜ ʧʘʨʘ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ; 

ʂh ï ʥɻʪʘʣʴʧʠʷ ʧʘʨʘ ʥʘ 

ʚʭʦʜʝ ʚ ʢʦʥʜʝʥʩʘʪʦʨ; |

ʂh ï ʵʥʪʘʣʴʧʠʷ ʢʦʥʜʝʥʩʘʪʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ; 
ʞ.ʥʨʪ

2h ï ʵʥʪʘʣʴʧʠʷ ʩʞʠʞʝʥʥʦʛʦ 

ʅʈʊ ʥʘ ʚʭʦʜʝ ʚ ʢʦʥʜʝʥʩʘʪʦʨ; 
ʛ.ʥʨʪ

3h ï ʵʥʪʘʣʴʧʠʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʅʈʊ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʢʦʨʧʫʩʦʤ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʠʯʪʦʞʥʳ. 

ɹʣʦʢ 6. ɺʳʨʘʙʘʪʳʚʘʝʤʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʊɼ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʕɻʄSSʥʨʪ

ʪʜ

ʕ ɖɖɖ ÖÖÖDÖ= hGN , ʛʜʝ 
ShD ï ʠʟʦʵʥʪʨʦʧʠʡʥʳʡ ʪʝʧʣʦʧʝʨʝʧʘʜ ʅʈʊ; Sɖï ʠʟʦʵʥʪʨʦʧʠʡʥʳʡ ʂʇɼ 

ʩʪʫʧʝʥʠ; 
ʄɖ  ï ʂʇɼ ʤʝʭʘʥʠʯʝʩʢʠʡ; 

ʕɻɖ  ï ʂʇɼ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ. ɸʙʩʦʣʶʪʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʂʇɼ 

ʪʫʨʙʦʜʝʪʘʥʜʝʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
ʂ

ʪʜ

ʕ

ʪʜ

ʕɖ QN= . 

ɹʣʦʢ 8. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ɸɺʆ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: ( )
ɺʚʦʟʪʨ

ʩʨʝʜ.

ʦʭʣ.

ʘʚʦ

ʕ ɖɟpGN DÖ= , ʛʜʝ ʩʨʝʜ.

ʦʭʣ.G

ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ (ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʳ); 
ʚʦʟɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʝʛʦ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ; 

ʪʨpD ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʫʙ; 
ɺɖï ʂʇɼ ʚʝʥʪʠʣʷʪʦʨʘ [2]. 

ɹʣʦʢ 12. ʕʢʩʝʨʛʝʪʠʯʝʩʢʠʡ ʂʇɼ ʫʩʪʘʥʦʚʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( ) ( )[ ]ʞ.ʥʨʪ

1

ʛ.ʥʨʪ

3

ʩʨʝʜ.

ʦʭʣ.

ʞ.ʥʨʪ

1

ʛ.ʥʨʪ

3ʥʨʪ

ʧʦʣ

ʕʕʂʉɖ ssʊhhGN -Ö--Ö= , 

ʛʜʝ ʧʦʣ
ʕN ï ʧʦʣʝʟʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ; ʛ.ʥʨʪ

3h , 
ʛ.ʥʨʪ

3s ï ɻ ʥʪʘʣʴʧʠʷ ʠ ʵʥʪʨʦʧʠʷ ʩʦʩʪʦʷʥʠʷ 

ʅʈʊ ʥʘ ʚʭʦʜʝ ʚ ʊɼ; ʞ.ʥʨʪ

1h , 
ʞ.ʥʨʪ

1s ï ʵʥʪʘʣʴʧʠʷ ʠ ʵʥʪʨʦʧʠʷ ʩʦʩʪʦʷʥʠʷ ʅʈʊ ʥʘ ʚʳʭʦʜʝ ʠʟ ɸɺʆ; ʩʨʝʜ.

ʦʭʣ.ʊ ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʳ [3]. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʫʨʝʝʚ ɺ.ʄ., ɽʨʤʘʢʦʚ ɸ.ʄ., ʄʠʩʙʘʭʦʚ ʈ.ʐ., ʄʦʩʢʘʣʝʥʢʦ ʅ.ʀ. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʢʦʣʴʮʝʚʳʤʠ ʠ ʧʦʣʫʢʦʣʴʮʝʚʳʤʠ ʚʳʝʤʢʘʤʠ.// ʇʨʦʤʳʰʣʝʥʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ. 2014. ˉ 11. ʉ. 13-16. 

2. ʄʦʩʢʘʣʝʥʢʦ ʅ.ʀ., ʄʠʩʙʘʭʦʚ ʈ.ʐ., ɽʨʤʘʢʦʚ ɸ.ʄ., ɻʫʨʝʝʚ ɺ.ʄ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʦʙʤʝʥʘ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʚ ʢʦʞʫʭʦʪʨʫʙʥʦʤ ʪʝʧʣʦʦʙʤʝʥʥʦʤ ʘʧʧʘʨʘʪʝ.// ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʇʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ï 2014. ï ˉ 11-12. ï ʉ. 75-80. 

3.  ʄʠʩʙʘʭʦʚ ʈ.ʐ., ʄʠʟʦʥʦʚ ɺ.ɽ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʩʦʩʪʘʚʥʦʡ ʦʙʣʘʩʪʠ ʩ ʬʘʟʦʚʳʤʠ 

ʧʝʨʝʭʦʜʘʤʠ.// ɺʝʩʪʥʠʢ ʀʚʘʥʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2015. ˉ 4. ʉ. 39-43. 

É ɻʘʬʫʨʦʚ ɸ.ʄ., ʂʘʣʠʤʫʣʣʠʥʘ ɼ.ɼ., 2015 
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ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈ.ʄ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʤʘʛʠʩʪʨʘʥʪʢʘ 2 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʢʘʬ. çʕʇʇè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʌ 

 

ʇʆʂɸɿɸʊɽʃʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʆɺʈɽʄɽʅʅʓʍ ɻɸɿʆɺʓʍ ʊʋʈɹʀʅ ʊʀʇɸ 

SIEMENS SGT5-8000H 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ ʪʠʧʘ  
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Siemens SGT5-8000H ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʛʘʟʦʚʘʷ ʪʫʨʙʠʥʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ 

 

ʆʜʥʦʚʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʪʫʨʙʠʥʘ SGT5-8000H ʨʘʟʚʠʚʘʝʪ ʤʦʱʥʦʩʪʴ ʚ 375 ʄɺʪ ʠ ʠʤʝʝʪ ʂʇɼ ʚ 40%. 

ʊʫʨʙʠʥʘ ʦʙʣʘʜʘʝʪ ʮʝʣʳʤ ʨʷʜʦʤ ʠʥʥʦʚʘʮʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʣʦʧʘʩʪʝʡ ʪʫʨʙʠʥʳ, 

ʠʩʧʳʪʳʚʘʶʱʠʭ ʥʘ ʩʝʙʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʜʦ 1500Áʉ).  

ʇʦʜʛʦʪʦʚʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ (ɻʊʋ) ʥʘʯʠʥʘʝʪʩʷ ʩ ʘʥʘʣʠʟʘ ʝʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ. ʆʥʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʝ ʫʟʣʳ ʠ ʚʳʯʝʨʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. ʉ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʫʨʙʦʤʘʰʠʥ (ɸʉ ɻʈʕʊ) ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɻʊʋ ʪʠʧʘ SGT5-

8000H ʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ [1,2]. ʇʦʣʫʯʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ Nʧʦʣ, Ẽʛʪʫ, ʠ ʊʛʘʟ ʦʪ 

ʟʥʘʯʝʥʠʷ ˊʢ ɻʊʋ ʪʠʧʘ SGT5-8000H (ʨʠʩ. 2, ʨʠʩ. 3) [3]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ɻʊʋ ʪʠʧʘ Siemens SGT5-8000H: ɺʭ ï ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ɺʂ ï ʚʦʟʜʫʰʥʳʡ ʢʦʤʧʨʝʩʩʦʨ, 

ʂʉ ï ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ, ʊʂ ï ʪʫʨʙʠʥʘ ʢʦʤʧʨʝʩʩʦʨʥʘʷ, ɺʳʭ ï ʚʳʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʕɻ ï ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ Nʧʦʣ, Ẽʛʪʫ ʦʪ ʟʥʘʯʝʥʠʷ ˊʢ. 
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ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʊʛʘʟ, Ẽʛʪʫ ʦʪ ʟʥʘʯʝʥʠʷ ˊʢ. 

 

ʅʘ ʛʨʘʬʠʢʘʭ ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ˊʢ=19,2 ʚ ʢʦʤʧʨʝʩʩʦʨʝ ʜʣʷ ɻʊʋ ʪʠʧʘ SGT5-8000H 

ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ. ɺʦʟʤʦʞʥʦ, ʠʥʞʝʥʝʨʳ ʢʦʤʧʘʥʠʠ Siemens ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʪʘʢʦʤ ʟʥʘʯʝʥʠʠ ˊʢ=19,2 ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʝʟʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʚʘʣʫ ʪʫʨʙʠʥʳ Nʧʦʣ=390,6 ʄɺʪ ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ Ẽʛʪʫ=39,09%. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʊʛʘʟ=906,91 ʂ ʧʦʟʚʦʣʷʶʪ 

ʧʦʚʳʩʠʪʴ ʧʘʨʘʤʝʪʨʳ ʦʩʪʨʦʛʦ ʧʘʨʘ. 
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ʋɼʂ 621.438 

ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈ.ʄ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʤʘʛʠʩʪʨʘʥʪʢʘ 2 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʢʘʬ. çʕʇʇè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ɻɸɿʆɺʆʁ ʊʋʈɹʀʅʓ ʊʀʇɸ GE PG6111FA 

ɼʃʗ ʕʅɽʈɻʆɹʃʆʂɸ ʇɻʋ-220 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʜʥʦʚʘʣʴʥʦʡ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ 

ʪʠʧʘ GE PG6111FA ʤʦʱʥʦʩʪʴʶ 77 ʄɺʪ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʜʥʦʚʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʪʫʨʙʠʥʘ, ʵʥʝʨʛʦʙʣʦʢ ʇɻʋ-220, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

 

ʅʘ ʂʘʟʘʥʩʢʦʡ ʊʕʎ-2 ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ 2014 ʛʦʜʘ ʥʦʚʳʡ ʵʥʝʨʛʦʙʣʦʢ ʇɻʋ-220 ʄɺʪ. ɺ ʩʦʩʪʘʚ 

ʇɻʋ-220 ʚʭʦʜʷʪ ʜʚʝ ʛʘʟʦʚʳʝ ʪʫʨʙʠʥʳ (ɻʊʋ) PG6111FA ʤʦʱʥʦʩʪʴʶ 77 ʄɺʪ ʢʘʞʜʘʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ 

çGeneral Electricè. ʇʣʘʥʠʨʫʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʂʘʟʘʥʩʢʦʡ ʊʕʎ-1 ʥʘ ʙʘʟʝ ʘʥʘʣʦʛʠʯʥʦʡ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ 

PG6111FA ʜʣʷ ʥʦʚʦʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʇɻʋ-230 ʄɺʪ.  

ʇʦʜʛʦʪʦʚʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʘʥʘʣʠʟʘ ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʩʭʝʤʳ. ʆʥʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʝ ʫʟʣʳ ʠ ʚʳʯʝʨʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. ʉ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʪʫʨʙʦʤʘʰʠʥ (ɸʉ ɻʈʕʊ) ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʄʄ) ɻʊʋ ʪʠʧʘ PG6111FA ʠ ʧʨʦʚʝʜʝʥʳ 

ʨʘʩʯʝʪʳ [1]. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʄʄ ɻʊʋ ʪʠʧʘ PG6111FA ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1 [2-4]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ɻʊʋ ʪʠʧʘ General Electric PG6111FA: ɺʭ ï ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ɺʂ ï ʚʦʟʜʫʰʥʳʡ 

ʢʦʤʧʨʝʩʩʦʨ, ʂʉ ï ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ, ʊʂ ï ʪʫʨʙʠʥʘ ʢʦʤʧʨʝʩʩʦʨʥʘʷ, ɺʳʭ ï ʚʳʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ,  

ʕɻ ï ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ. 

 

 ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʴ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʢʦʤʧʨʝʩʩʦʨ, ʢʛ/ʩ 211 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʦʪʙʠʨʘʝʤʦʛʦ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʪʫʨʙʠʥʳ, ʢʛ/ʩ 18,99 

ʉʪʝʧʝʥʴ ʩʞʘʪʠʷ ʚ ʢʦʤʧʨʝʩʩʦʨʝ  15,7 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ, ʂ 1561,14 

ʇʦʣʝʟʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʚʘʣʫ ʪʫʨʙʠʥʳ, ʢɺʪ 77000 

ʕʬʬʝʢʪʠʚʥʳʡ ʂʇɼ, % 35,7 

 

ʀʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʧʦ ʪʨʘʢʪʫ ɻʊʋ ʪʠʧʘ PG6111FA ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. ʇʨʠ 

ʥʘʣʠʯʠʠ ʧʦʣʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʟʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ɻʊʋ PG6111FA ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚʝʨʠʬʠʢʘʮʠʶ 

ʄʄ ʩ ʜʘʥʥʳʤʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʘʤʝʨʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʂʊʕʎ-2 [5]. 
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ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ. 
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ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈ.ʄ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʤʘʛʠʩʪʨʘʥʪʢʘ 2 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʢʘʬ. çʕʇʇè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉɾʀɾɽʅʅʓʁ ʋɻʃɽʂʀʉʃʓʁ ɻɸɿ ɺ ʂɸʏɽʉʊɺɽ ʈɸɹʆʏɽɻʆ ʊɽʃɸ ɺ ʊɽʇʃʆɺʆʄ ʂʆʅʊʋʈɽ 

ʆʈɻɸʅʀʏɽʉʂʆɻʆ ʎʀʂʃɸ ʈɽʅʂʀʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʞʠʞʝʥʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ 

ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʞʠʞʝʥʥʳʡ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʮʠʢʣ ʈʝʥʢʠʥʘ, ʫʪʠʣʠʟʘʮʠʷ ʪʝʧʣʦʪʳ 
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ʅʘ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ 40% ʵʥʝʨʛʠʠ ʪʦʧʣʠʚʘ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 60% 

ʵʪʦʡ ʵʥʝʨʛʠʠ ʪʝʨʷʝʪʩʷ ʙʝʟʚʦʟʚʨʘʪʥʦ ʚ ʚʠʜʝ ʦʪʭʦʜʦʚ ʪʝʧʣʦʪʳ ʦʪ ʛʦʨʷʯʠʭ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ 

ʠ ʚʦʟʜʫʭʘ.  

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʠʞʥʷʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʛʨʘʥʠʮʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʨʘʚʥʘ 80Áʉ. 

ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʩʙʨʦʩʥʦʡ ʪʝʧʣʦʪʳ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ 80Áʉ, 

ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʟʘʯʘʩʪʫʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ ʉʆ2 (R744) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʛʦʨʶʯʠʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʜʝʰʝʚʳʡ ʭʣʘʜʘʛʝʥʪ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʢʦʪʦʨʳʡ ʚʩʝ ʰʠʨʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʉʆ2 ʯʨʝʟʚʳʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ 

ʧʨʦʩʪʦʪʳ ʝʛʦ ʧʦʣʫʯʝʥʠʷ, ʥʦ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʛʘʟʘ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ (ʛʘʟ, 

ʞʠʜʢʦʩʪʴ, ʪʚʝʨʜʦʝ ʚʝʱʝʩʪʚʦ) ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ [1]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʩʪʘʥʦʚʦʢ ʥʘ ʥʠʟʢʦʢʠʧʷʱʠʭ ʨʘʙʦʯʠʭ ʪʝʣʘʭ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʨʘʩʰʠʨʠʪʝʣʴ (ʪʫʨʙʦʜʝʪʘʥʜʝʨ), ʥʘʩʦʩ ʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢ (ʠʩʧʘʨʠʪʝʣʴ, ʢʦʥʜʝʥʩʘʪʦʨ). ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʵʪʠ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʫʨʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʈʝʥʢʠʥʘ. ɺ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʭʘʨʘʢʪʝʨʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʠʢʣʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ, ʟʥʘʷ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʦʜʚʝʜʝʥʥʦʡ ʪʝʧʣʦʪʳ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ ʦʪʚʝʜʝʥʥʦʡ ʪʝʧʣʦʪʳ ʠʟ ʮʠʢʣʘ [2-4]. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʩʙʨʦʩʥʫʶ ʪʝʧʣʦʪʫ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ 80Áʉ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʩ ʢʦʥʪʫʨʦʤ ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʉʆ2 (ʨʠʩ. 1). ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʵʢʩʝʨʛʝʪʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 20% [5]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʉʆ2. 

 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʚʦʜʘ ʪʝʧʣʦʪʳ ʚ ʤʘʩʣʦʦʭʣʘʜʠʪʝʣʷʭ 

ʧʘʨʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʉʆ2 [6]. 

ɻʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʪʦʛʦ ʤʘʩʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 80Áʉ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʦʭʣʘʞʜʝʥʠʠ.// ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʉʝʨʠʷ: ʍʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ï 2015. ï ˉ 8.  

ï ʉ. 71-74. 
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6. ɻʫʨʝʝʚ ɺ.ʄ., ʄʠʩʙʘʭʦʚ ʈ.ʐ., ɽʨʤʘʢʦʚ ɸ.ʄ., ʄʦʩʢʘʣʝʥʢʦ ʅ.ʀ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʞʫʭʦʪʨʫʙʥʳʭ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʫʥʦʯʥʳʭ ʠ ʧʦʣʫʢʦʣʴʮʝʚʳʭ ʚʳʝʤʦʢ.// ʕʥʝʨʛʝʪʠʢʘ 

ʊʘʪʘʨʩʪʘʥʘ. ï 2014. ï ˉ 3-4 (35-36). ï ʉ. 61-64. 
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ɸ.ʄ. ɻʘʬʫʨʦʚ 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈ.ʄ. ʂʘʣʠʤʫʣʣʠʥʘ 

ʤʘʛʠʩʪʨʘʥʪʢʘ 2 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʢʘʬ. çʕʇʇè 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇʈʆɺɽɼɽʅʀɽ ʕʅɽʈɻʆɸʋɼʀʊɸ ɻɸɿʆʊʋʈɹʀʅʅʓʍ ʋʉʊɸʅʆɺʆʂ ʉ ʇʆʄʆʑʔʖ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʇʈʆɻʈɸʄʄʅʆʁ ʉʈɽɼʓ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ 

ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʧʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ ʜʣʷ ʵʥʝʨʛʦʘʫʜʠʪʘ 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʜʣʷ ʥʫʞʜ ʵʥʝʨʛʦʘʫʜʠʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ (ʇʂ) çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʫʨʙʦʤʘʰʠʥ (ɸʉ 

ɻʈʕʊ)è. ʇʨʘʚʦʦʙʣʘʜʘʪʝʣʝʤ ʇʂ çɸʉ ɻʈʕʊè ʷʚʣʷʝʪʩʷ ʌɻɹʆʋ ɺʇʆ çʂɻʕʋè. ɸʉ ɻʈʕʊ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʵʥʝʨʛʦʘʫʜʠʪ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʤʘʰʠʥ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʫʩʪʘʥʦʚʦʢ ʠ ʜʚʠʛʘʪʝʣʝʡ ʩ ʠʟʤʝʥʷʝʤʳʤ ʨʘʙʦʯʠʤ ʧʨʦʮʝʩʩʦʤ [1]. 

ɸʉ ɻʈʕʊ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (ʄʄ) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ (ɻʊʋ). ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ɻʊʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʫʟʣʦʚ ʘʛʨʝʛʘʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ (ʨʠʩ. 1). ʉʚʷʟʠ 

ʤʝʞʜʫ ʫʟʣʘʤʠ ʬʦʨʤʠʨʫʶʪ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʛʘʟʫ, ʧʦ ʚʘʣʫ ʠʣʠ ʧʦ ʦʪʙʦʨʫ (ʧʦʜʚʦʜʫ) ʨʘʙʦʯʝʛʦ ʪʝʣʘ. 

ɺʩʝʛʦ ʚ ʇʂ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʙʦʣʝʝ 30 ʨʘʟʣʠʯʥʳʭ ʤʦʜʫʣʝʡ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʟʣʘʭ ʣʶʙʳʭ ʨʝʘʣʴʥʳʭ ʩʭʝʤ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ [2,3]. 

ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʠʟʜʝʣʠʷ ʩʦʟʜʘʝʪʩʷ ʄʄ, ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʠʣʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʟʣʦʚ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʩʪʝʤʘ ʦʪʙʦʨʦʚ ʠ ʧʦʜʚʦʜʦʚ, ʟʘʢʦʥʳ ʠ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 2) [4]. 
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ʈʠʩʫʥʦʢ 1 ï ʆʢʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ɻʊʋ ʚ çɸʉ ɻʈʕʊè. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʫʟʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʄʄ ɻʊʋ. 

 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʠʟʜʝʨʞʝʢ, ʘ ʠʤʝʥʥʦ: 1) ʫʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʵʪʘʧʘʭ ʵʥʝʨʛʦʘʫʜʠʪʘ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʄʄ ɻʊʋ; 2) ʫʤʝʥʴʰʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʧʫʩʢʦʚ ʠ ʦʩʪʘʥʦʚʦʢ ʚʦ ʚʨʝʤʷ ʵʥʝʨʛʦʦʙʩʣʝʜʦʚʘʥʠʷ ɻʊʋ; 3) 

ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ - ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ɻʊʋ; 4) ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ ʧʦ ʨʝʤʦʥʪʫ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʫʟʣʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ɻʊʋ [5]. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʘʬʫʨʦʚ ɸ.ʄ., ʆʩʠʧʦʚ ɹ.ʄ., ʊʠʪʦʚ ɸ.ɺ., ɻʘʬʫʨʦʚ ʅ.ʄ. ʇʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʥʝʨʛʦʘʫʜʠʪʘ 

ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ.// ʕʥʝʨʛʝʪʠʢʘ ʊʘʪʘʨʩʪʘʥʘ. ï 2015. - ˉ 3 (39). ï ʉ. 20-25. 

2. ʄʦʩʢʘʣʝʥʢʦ ʅ.ʀ., ʄʠʩʙʘʭʦʚ ʈ.ʐ., ɽʨʤʘʢʦʚ ɸ.ʄ., ɻʫʨʝʝʚ ɺ.ʄ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʦʙʤʝʥʘ ʠ  

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʚ ʢʦʞʫʭʦʪʨʫʙʥʦʤ ʪʝʧʣʦʦʙʤʝʥʥʦʤ ʘʧʧʘʨʘʪʝ.// ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ.  
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ʇʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ï 2014. ï ˉ 11-12. ï ʉ. 75-80. 

3. ɻʫʨʝʝʚ ɺ.ʄ., ɽʨʤʘʢʦʚ ɸ.ʄ., ʄʠʩʙʘʭʦʚ ʈ.ʐ., ʄʦʩʢʘʣʝʥʢʦ ʅ.ʀ. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʢʦʣʴʮʝʚʳʤʠ ʠ ʧʦʣʫʢʦʣʴʮʝʚʳʤʠ ʚʳʝʤʢʘʤʠ.// ʇʨʦʤʳʰʣʝʥʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ. 2014. ˉ 11. ʉ. 13-16. 

4. ʄʠʩʙʘʭʦʚ ʈ.ʐ., ʄʦʩʢʘʣʝʥʢʦ ʅ.ʀ., ɽʨʤʘʢʦʚ ɸ.ʄ., ɻʫʨʝʝʚ ɺ.ʄ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʚ 

ʪʝʧʣʦʦʙʤʝʥʥʦʤ ʘʧʧʘʨʘʪʝ ʩ ʧʦʤʦʱʴʶ ʣʫʥʦʯʥʳʭ ʠʥʪʝʥʩʠʬʠʢʘʪʦʨʦʚ.// ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʇʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ï 2014. ï ˉ 9-10. ï ʉ. 31-37. 

5. ʃʠʪʚʠʥʝʥʢʦ ʈ.ʉ., ʇʘʚʣʦʚ ʇ.ʇ., ɻʫʨʝʝʚ ɺ.ʄ., ʄʠʩʙʘʭʦʚ ʈ.ʐ. ʆʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ.// ɺʝʩʪʥʠʢ ʄʘʰʠʥʦʩʪʨʦʝʥʠʷ. 2015. ˉ 6. ʉ. 35-39. 
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ʃ.ɸ. ɻʠʥʠʩ 

ʂ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ 

ʂ.ʉ. ɼʫʙʦʚʩʢʘʷ 

ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʌ 
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ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆɺɽʈʂʀ ʂɸʏɽʉʊɺɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɹʆʈʊʆɺʆɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ ɸɺʀɸʎʀʆʅʅʆʁ ʊɽʍʅʀʂʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʚʝʨʢʝ ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʨʝʤʦʥʪʫ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʘʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ, ʙʦʨʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ ʥʝ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʙʝʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʪʦʡ ʪʝʭʥʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʚʩʝʭ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇʆ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʪʦʚʘʨʦʤ, ʧʦʜʣʝʞʘʱʠʤ ʢʦʥʪʨʦʣʶ 

ʢʘʯʝʩʪʚʘ, ʦʪ ʫʨʦʚʥʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʘʤʦʣʝʪʘ ʠ ʚ ʮʝʣʦʤ ʝʛʦ 

ʧʦʣʝʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʕʪʦ ʠ ʦʙʲʷʩʥʷʝʪ ʚʳʙʦʨ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʘʪʠʢʠ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʝʪʦʚ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʪʨʝʙʫʶʪʩʷ ʛʨʘʤʦʪʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʬʦʨʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʤʦʥʪʘ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʝʨʝʜʦʚʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʟʜʘʥʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʘʝʪ ʩʧʨʦʩ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʫʤʤʫ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ [1] ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʟʘ ʨʫʙʝʞʦʤ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʇʆ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʩʪʨʦʛʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʅʘʜʝʞʥʦʩʪʴ ʠ ʨʦʙʘʩʪʥʦʩʪʴ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʢʘʟʘʥʘ, ʠʥʘʯʝ ʦʥʘ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʥʠ 

ʥʘʜʝʞʥʦʡ, ʥʠ ʙʝʟʦʧʘʩʥʦʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʘʚʠʘʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʩʝʨʪʠʬʠʢʘʮʠʝʡ ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ 

ʩʪʘʥʜʘʨʪʫ. ɹʝʟ ʵʪʦʛʦ ʥʠ ʦʜʠʥ ʧʨʠʙʦʨ, ʥʠ ʦʜʥʘ ʩʠʩʪʝʤʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʤʦʥʪʠʨʦʚʘʥʳ ʥʘ ʣʝʪʘʪʝʣʴʥʦʤ ʘʧʧʘʨʘʪʝ. 

ɺ ʉʐɸ, ʂʘʥʘʜʝ ʠ ɽʚʨʦʧʝ ʚʳʜʘʶʪʩʷ ʩʝʨʪʠʬʠʢʘʪʳ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʩʪʘʥʜʘʨʪʝ ʜʣʷ ʩʝʨʪʠʬʠʢʘʮʠʠ ʙʦʨʪʦʚʦʛʦ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʇʆ RTCA DO-178B, ʠʣʠ ʝʛʦ ʝʚʨʦʧʝʡʩʢʠʡ ʘʥʘʣʦʛ EUROCAE ED-12B [2]. 

ɺ ʈʦʩʩʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʭʦʜ, ʦʧʠʩʘʥʥʳʡ ʚ [1], ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ- 
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ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʈʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʇʆ [3], ʧʦʟʚʦʣʷʶʱʠʭ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʨʘʥʝʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʇʆ ʜʦʩʪʠʛʥʫʪʳ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʭʦʜʳ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʇɸʆ 

çʊɸʅʊʂ ʠʤ. ɻ.ʄ. ɹʝʨʠʝʚʘè, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʤʩʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ, ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʤʦʥʪʝ ʩʘʤʦʣʝʪʦʚ-ʘʤʬʠʙʠʡ ʠ ʘʚʠʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʆʜʦʙʨʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʩʝʨʠʡʥʦʝ 

ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ ʧʨʦʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʩʚʦʡʩʪʚ ʇʆ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʇʆ - 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʚʨʝʤʝʥʠ ʠ ʜʨʫʛʠʤ ʨʝʩʫʨʩʘʤ, ʥʘʜʝʞʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ. ʄʝʪʦʜ ʤʘʨʢʝʪʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʩʠʤʫʣʷʮʠʠ ʨʘʙʦʪʳ ʇʆ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ ʨʘʟʥʦʛʦ ʨʦʜʘ. ʊʨʝʪʠʡ ʤʝʪʦʜ ʥʘʮʝʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʧʦʩʪʨʦʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʇʆ, ʧʨʦʝʢʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʂ ʵʪʦʤʫ ʤʝʪʦʜʫ 

ʦʪʥʦʩʠʪʩʷ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʝ ʢʦʜʘ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʧʦʠʩʢʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʚ ʢʦʜʝ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʧʨʦʚʝʨʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʪʘʥʜʘʨʪʘʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʇʆ ʥʘ ʇɸʆ çʊɸʅʊʂ ʠʤ. ɻ.ʄ. ɹʝʨʠʝʚʘè ʚʚʝʜʝʥʘ ʩʠʩʪʝʤʘ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʦʭʚʘʪʳʚʘʶʱʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʣʷ ʯʝʛʦ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʪʘʢʠʝ ʢʘʢ çɻʘʨʘʥʪʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè ʠ çʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷè. 

ʇʦ ʠʪʦʛʘʤ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ 2014-2015 ʛʛ. ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʇʆ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʚʚʝʜʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʛʘʨʘʥʪʠʨʫʶʪ ʜʦʩʪʠʞʝʥʠʝ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʇʆ. 
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http://systech.miem.edu.ru/2004/n2/Gerasimov.htm 

2. ʊʠʪʦʚ ɸ. ɺʩʝ, ʯʪʦ ʚʳ ʭʦʪʝʣʠ ʩʧʨʦʩʠʪʴ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʙʦʨʪʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʦ ʙʦʷʣʠʩʴ 

ʫʟʥʘʪʴ // ʂʦʤʧʴʶʪʝʨʘ, 2007. ˉ45, - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://old.computerra.ru/2007/713/342685/  
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ɸ. ɽ. ɻʦʣʫʙʝʚʘ 

ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʌɻɹʆʋ ɺʇʆ çʍʘʢʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘè  

ʛ. ɸʙʘʢʘʥ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɽ.ɺ. ʐʘʥʠʥʘ, ʜʦʮʝʥʪ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  

 

ʂ ɺʆʇʈʆʉʋ ʆ ʉʆɹʃʖɼɽʅʀʀ ʅʆʈʄ ʆʉɺɽʑɽʅʀʗ ɺ ɼɽʊʉʂʀʍ 

ɼʆʐʂʆʃʔʅʓʍ ʋʏʈɽɾɼɽʅʀʗʍ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʩʦʚʤʝʩʪʥʦ ʩ ʌɹʋɿ çʎʝʥʪʨʦʤ ʛʠʛʠʝʥʳ  
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ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷè ʥʘ ʧʨʝʜʤʝʪ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʦʩʚʝʱʝʥʠʷ ʚ ʜʦʰʢʦʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʛʦʨʦʜʘ ɸʙʘʢʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠ ʚ ʦʜʥʦʤ 

ʠʟ ʜʚʫʭ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʥʝ ʩʦʙʣʶʜʘʶʪʩʷ ʥʦʨʤʘʪʠʚʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʉʘʥʇʠʅ 2.4.1.3049-13, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʫ ʜʝʪʝʡ, ʧʦʩʝʱʘʶʱʠʭ ʵʪʠ ʜʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɼʦʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦʝ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ 

ʣʘʤʧʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ 

 

ɼʦʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʷ (ɼʆʋ) ï ɻ ʪʦ, ʪʦ ʤʝʩʪʦ, ʛʜʝ ʨʝʙʝʥʦʢ ʧʨʦʚʦʜʠʪ ʦʪ 2,5 (ʷʩʣʠ) ʜʦ 

8 (ʩʪʘʨʰʘʷ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʛʨʫʧʧʳ) ʯʘʩʦʚ ʚ ʜʝʥʴ. ʋʩʣʦʚʠʷ ʧʨʠʙʠʚʘʥʠʷ ʨʝʙʝʥʢʘ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ ʜʦʣʞʥʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ ʟʜʦʨʦʚʦʤʫ ʨʘʟʚʠʪʠʶ. ʂʨʦʤʝ, ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʤʥʦʛʦʣʝʪʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʝʪʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʥʳʭ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʦʩʚʷʱʝʥʠʝ. ʅʝʭʚʘʪʢʘ ʩʚʝʪʘ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʩʥʠʞʝʥʠʶ ʟʨʝʥʠʷ, ʥʦ ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ 

ʥʘ ʪʦʥʫʩ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʷʱʝʥʠʷ ʧʦʤʝʱʝʥʠʷ ʜʝʪʩʢʦʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʉʘʥʇʠʅ 

2.4.1.3049-13[1].  

ʅʘ ʫʨʦʚʝʥʴ ʦʩʚʷʱʝʥʠʷ ʧʦʤʝʱʝʥʠʷ ʚʣʠʷʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ: 

- ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ (ʩʝʚʝʨʥʝʝ 66 ʧʘʨʘʣʣʝʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʦʝ ʷʚʣʝʥʠʝ, ʢʘʢ ʧʦʣʷʨʥʘʷ ʥʦʯʴ);  

- ʥʘʣʠʯʠʝ ʚʙʣʠʟʠ ʦʢʦʥ ʚʳʩʦʢʠʭ ʜʝʨʝʚʴʝʚ ʠʣʠ ʟʜʘʥʠʡ; 

- ʦʨʠʝʥʪʘʮʠʷ ʩʘʤʦʛʦ ʟʜʘʥʠʷ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ (ʚʦ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʦʢʦʥ ʦʩʥʦʚʥʳʭ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʶʞʥʘʷ) ʠ ʜʨ.  

ʅʝʜʦʩʪʘʪʦʢ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʈʦʩʩʠʠ ʧʨʠʙʦʨʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʷʱʝʥʠʝʤ 

ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʨʦʜʩʢʠʭ 

ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʚʩʝ-ʪʘʢʠ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʩʚʝʪʠʣʴʥʠʢʘʤ ʩ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ.  

ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʜʘʶʪ ʚʳʩʦʢʫʶ ʩʚʝʪʦʚʫʶ ʦʪʜʘʯʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʧʦʤʝʱʝʥʠʡ. ʉʧʝʢʪʨ ʵʪʠʭ ʣʘʤʧ ʙʣʠʟʦʢ ʢ ʩʧʝʢʪʨʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʇʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʤ ʦʩʚʝʱʝʥʠʠ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ ʪʦʡ ʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʠʤʝʶʪ ʙʦʣʴʰʝʡ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ [2]. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʠ- 

ʨʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1  

ʅʦʨʤʳ ʦʩʚʝʱʝʥʠʷ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ [3] 

ʆʩʚʝʱʘʝʤʳʝ ʦʙʲʝʢʪʳ ʉʨʝʜʥʷʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʦʩʚʝʱʝʥʥʦʩʪʴ, ʣʢ. 

ʇʨʠʝʤʥʳʝ, ʨʘʟʜʝʚʘʣʴʥʳʝ 200 

ɻʨʫʧʧʦʚʳʝ, ʠʛʨʘʣʴʥʳʝ, ʩʪʦʣʦʚʳʝ, ʢʦʤʥʘʪʳ ʤʫʟʳʢʘʣʴʥʳʭ ʠ ʛʠʤʥʘʩʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ 
400 

ʉʧʘʣʴʥʳʝ 150 

ʀʟʦʣʷʪʦʨʳ, ʢʦʤʥʘʪʳ ʜʣʷ ʟʘʙʦʣʝʚʰʠʭ ʜʝʪʝʡ 200 

ʇʘʣʘʪʳ, ʩʧʘʣʴʥʳʝ ʢʦʤʥʘʪʳ 100 

ɿʘʣʳ ʩʧʦʨʪʠʚʥʳʭ ʠʛʨ, ʟʘʣʳ ʘʵʨʦʙʠʢʠ, ʛʠʤʥʘʩʪʠʢʠ, ʙʦʨʴʙʳ, ʢʝʛʝʣʴʙʘʥ 200 

ɿʘʣ ʙʘʩʩʝʡʥʘ 150 

 

ʀʟʤʝʨʝʥʠʝʤ ʫʨʦʚʥʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʛʦʨʦʜʘ ɸʙʘʢʘʥʘ ʟʘʥʠʤʘʝʪʩʷ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʬʝʜʝʨʘʣʴʥʳʤ ʙʶʜʞʝʪʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʌɹʋɿ) 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʙʦʨ - ʣʶʢʩʤʝʪʨ, 

ʠʤʝʶʱʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʬʦʪʦʵʣʝʤʝʥʪ. ʆʜʥʘʢʦ ʥʦʨʤʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʫʨʦʚʥʷʤ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʘ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʝ - ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ (ʂɽʆ). ʂɽʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʪʦʯʢʠ ʚ ʧʦʤʝʱʝʥʠʠ 

ʚ ʣʶʢʩʘʭ (ʣʢ) ʢ ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʥʘʨʫʞʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʚ ʪʦʡ ʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ [2]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʂʆɽ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ ɽʚʪ ʠ ʥʘʨʫʞʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʧʦʜ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʤ 

ʥʝʙʦʩʚʦʜʦʤ ɽʚʰ (ʚʦʟʚʳʰʝʥʥʦʝ ʤʝʩʪʦ). ʀʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʚʫʤʷ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʣʶʢʩʤʝʪʨʦʚ. ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʦʜʥʦʤʦʤʝʥʪʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʩʥʘʱʝʥʳ ʭʨʦʥʦʤʝʪʨʘʤʠ [4]. 

ʆʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʂɽʆ ʜʣʷ ʛʨʫʧʧʦʚʳʭ ʠ ʩʧʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʦʩʚʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 1,5%. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʙʶʜʞʝʪʥʳʭ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʛʦʨʦʜʘ ɸʙʘʢʘʥʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʘʥʠʪʘʨʥʦ ï ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʝʨʚʦʤ ʜʝʪʩʢʦʤ ʩʘʜʫ ʠʟ 20 ʪʦʯʝʢ ʟʘʤʝʨʦʚ 12 ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ ʉʘʥʇʠʅ 2.4.1.3049-13. 

ʇʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʥʝʠʩʧʨʘʚʥʳʭ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ. ɼʣʷ 

ʧʨʠʚʝʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʩʚʝʱʝʥʠʷ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʤʝʥʝ ʥʝʠʩʧʨʘʚʥʳʭ ʣʘʤʧ ʥʘ ʨʘʙʦʯʠʝ.  

ʅʘ ʚʪʦʨʦʤ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʨʷʣʠ ʫʨʦʚʥʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

çʂʦʵʬʬʠʮʠʝʥʪ ʧʫʣʴʩʘʮʠʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʉʘʥʇʠʅ 2.4.1.3049-13. 

ʇʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʦ ʚʩʝʭ 11 ʪʦʯʢʘʭ ʟʘʤʝʨʦʚ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ 

ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ, ʢʦʥʪʨʦʣʴ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʧʫʣʴʩʘʮʠʠ ʥʝ ʪʨʝʙʫʝʪʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠ ʦʜʥʦ ʠʟ ʜʚʫʭ ɼʆʋ ʥʝ 

ʩʦʙʣʶʜʘʶʪʩʷ ʥʦʨʤʘʪʠʚʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʉʘʥʇʠʅ 2.4.1.3049-13, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʟʨʝʥʠʷ ʫ 

ʜʝʪʝʡ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʥʝʜʦʧʫʩʪʠʤʘ, ʧʦʵʪʦʤʫ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʥʝʨʘʙʦʪʘʶʱʠʝ 

ʣʘʤʧʳ, ʠ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʝʙʳʚʘʥʠʷ ʜʝʪʝʡ ʚ ɼʆʋ, ʪʝʤ ʩʘʤʳʤ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [5, ʩ. 88]. 
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ʐ.ʆ. ɼʞʘʤʘʣʦʚ 

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ,  

ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʄ.ʂ. ɿʘʜʦʨʦʞʥʳʡ 

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ,  

ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄ.ɸ. ʍʫʜʘʡʤʫʨʘʪʦʚ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ 

çʇʨʠʙʦʨʥʳʝ ʩʠʩʪʝʤʳ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè 

ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʈʌ 

 

ʆɹɿʆʈ ɸʃʔʊɽʈʅɸʊʀɺʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʧʦʣʫʯʠʚʰʠʝ ʥʘʠʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɺʳʜʝʣʝʥʳ ʤʝʪʦʜʳ, ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʨʳʤʫ.  

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʧʝʨʩʧʝʢʪʠʚʘ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʩ ʨʘʩʪʫʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʘʤʠ, ʩʪʨʝʤʠʪʝʣʴʥʳʝ ʦʙʦʨʦʪʳ ʥʘʙʠʨʘʝʪ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʵʥʝʨʛʠʠ ʠʟ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʂ ʪʘʢʠʤ ʠʩʪʦʯʥʠʢʘʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʣʥʝʯʥʘʷ 

ʠ ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʠʠ, ʛʝʦʪʝʨʠʤʘʣʴʥʦʝ ʪʝʧʣʦ, ʵʥʝʨʛʠʷ ʤʦʨʩʢʠʭ ʚʦʣʥ ʠ ʧʨʠʣʠʚʦʚ. 

ʉʝʛʦʜʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʫʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʥʦ ʠ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ. ɼʦʩʪʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʥʝʠʩʯʝʨʧʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʳʝ ʜʦʤʘ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʚ ʫʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ [2]. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʣʘʩʪʠʥ ʠʟ ʢʨʝʤʥʠʷ - ʩʘʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʧʣʘʥʝʪʝ. ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʥʘ ʦʩʥʦʚʝ 

ʢʨʝʤʥʠʝʚʳʭ ʧʣʘʩʪʠʥ ʠʤʝʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʞʠʟʥʠ - ʙʦʣʝʝ 25 ʣʝʪ ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʭʨʘʥʷʶʪ ʜʦ 80% ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʝʩʫʨʩʘ. ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʨʘʟʣʠʯʘʝʪʩʷ ʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʫ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʜʦʩʪʠʛʘʝʪ 20% ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʯʠʩʪʦʪʳ ʢʨʝʤʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. [2]. 

ʉʦʣʥʮʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʥʝʠʩʪʦʱʠʤʳʤ ʠʟ ʚʩʝʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʀʤʝʥʥʦ 

ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ. 

ʇʨʠʭʦʜ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʚ 7000 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʛʦʜʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʚʩʝʭ ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ[2]. 

ɺ 2010 ʛʦʜʫ 2,7 % ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʀʩʧʘʥʠʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʠʟ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɺ 2011 ʛʦʜʫ ʦʢʦʣʦ 

3 % ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʀʪʘʣʠʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʠʟ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. ʉʦʣʥʝʯʥʳʡ ʧʘʨʢ ʇʝʨʦʚʦ ʚ 

ʩʦʩʪʘʚʝ ʧʷʪʠ ʦʯʝʨʝʜʝʡ ʩʪʘʣ ʢʨʫʧʥʝʡʰʠʤ ʧʘʨʢʦʤ ʚ ʤʠʨʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ɿʘ ʥʠʤ 

ʩʣʝʜʫʶʪ ʢʘʥʘʜʩʢʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ Sarnia (97 ʄɺʪ), ʠʪʘʣʴʷʥʩʢʘʷ Montalto di Castro (84,2 ʄɺʪ) ʠ ʥʝʤʝʮʢʘʷ 

Finsterwalde (80,7 ʄɺʪ). ɿʘʤʳʢʘʝʪ ʤʠʨʦʚʫʶ ʧʷʪʝʨʢʫ ʢʨʫʧʥʝʡʰʠʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʢʦʚ ð 80-

ʤʝʛʘʚʘʪʪʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʆʭʦʪʥʠʢʦʚʦ ʚ ʉʘʢʩʢʦʤ ʨʘʡʦʥʝ ʂʨʳʤʘ. ɽʱʸ ʦʜʥʘ ʩʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ  

https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B0%D0%BB%D0%B8%D1%8F
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ʤʦʱʥʦʩʪʴʶ 100 ʢɺʪ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ ʩʝʥʪʷʙʨʝ 2010 ʛʦʜʘ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. [3]. 

ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʧʦ ʩʚʦʝʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʦʥʦʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʘʯʥʦʩʪʠ, ʛʦʜʦʚʦʡ ʧʨʠʭʦʜ ʩʫʤʤʘʨʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 1200-1400 ʢɺʪ ʯ/ʤ2. ʇʨʠ ʵʪʦʤ, 

ʜʦʣʷ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ: ʩ ʥʦʷʙʨʷ ʧʦ ʬʝʚʨʘʣʴ 20-40 %. ʩ ʤʘʨʪʘ ʧʦ ʦʢʪʷʙʨʴ - 40-65%, ʥʘ 

ʖʞʥʦʤ ʙʝʨʝʛʫ ʂʨʳʤʘ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ - ʜʦ 65-70%. ɺ ʂʨʳʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʯʘʩʦʚ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ (2300-2400 ʯʘʩʦʚ ʚ ʛʦʜ), ʯʪʦ ʩʦʟʜʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʫʶ ʩʠʪʫʘʮʠʶ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ: ʧʨʝʚʨʘʱʝʥʠʝ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʧʦʣʫʯʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʮʝʣʝʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʡ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʣʥʝʯʥʳʭ ʩʠʩʪʝʤ ʙʳʣʘ 

ʠʭ ʩʪʦʠʤʦʩʪʴ, ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʠ ʩʝʡʯʘʩ. ʉʦʣʥʝʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʦʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʠʥʚʝʩʪʠʮʠʠ ʦʢʫʧʷʪʩʷ ʣʠʰʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʚʝʪʨʦ-ʫʩʪʘʥʦʚʦʢ (ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʚ 

ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠʣʠ ʚ ʧʝʨʠʦʜʳ ʥʠʟʢʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʥʝ ʫʩʪʫʧʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʣʠʦʫʩʪʘʥʦʚʦʢ, ʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʢʦʨʨʝʢʪʥʦ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʝʩʪʥʦʩʪʠ[1]. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʣʶʜʠ ʩʪʨʝʤʷʪʩʷ ʧʝʨʝʡʪʠ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʧʠʪʘʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ ʚʝʪʨʷʥʳʤ 

ʕʉ), ʚʝʜʴ ʦʥʠ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳ, ʘ ʛʣʘʚʥʦʝ- ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ 85 ʩʪʨʘʥʘʭ ʠʩʧʦʣʴʟʫʶʪ 

ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʠ ʵʪʘ ʮʠʬʨʘ ʨʘʩʪʝʪ. ʇʦ ʜʘʥʥʳʤ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚ 2015 

ʛʦʜʫ ʦʙʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʚʩʝʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʩʦʩʪʘʚʠʣʘ 369 ʛʠʛʘʚʘʪʪ. ʉʨʝʜʥʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʫʤʤʳ ʤʦʱʥʦʩʪʝʡ ʚʩʝʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚ ʤʠʨʝ, ʥʘʯʠʥʘʷ ʩ 2009 ʛʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ 38-40 ʛʠʛʘʚʘʪʪ ʟʘ ʛʦʜ ʠ 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʉʐɸ, ʀʥʜʠʠ, ʂʅʈ ʠ ʌʈɻ. ʉʪʨʘʥʳ ʩ ʥʘʠʚʳʩʰʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʤʦʱʥʦʩʪʠ: ʂʠʪʘʡ, ʉʐɸ, ɻʝʨʤʘʥʠʷ, ʀʩʧʘʥʠʷ, ʀʥʜʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ. ɺ ʈʦʩʩʠʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʱʝ ʦʯʝʥʴ ʩʣʘʙʦ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʪʦ 40 ʤʝʩʪʦ ʩʨʝʜʠ 

ñɻʠʛʘʥʪʦʚò ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʇʦ ʚʩʝʡ ʩʪʨʘʥʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ɺʕʉ, ʯʪʦ ʢʨʘʡʥʝ 

ʤʘʣʦ ʜʣʷ ʩʪʦʣʴ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʦ ʫ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ, ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʡʦʥʦʚ, ʛʜʝ 

ʤʦʞʥʦ ʟʘʩʪʘʚʠʪʴ ʚʝʪʝʨ ʜʫʪʴ ʥʘ ʧʦʣʴʟʫ. ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʚ ʈʦʩʩʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚʜʦʣʴ ʚʩʝʛʦ 

ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʥʘ ʙʝʨʝʛʘʭ ʏʝʨʥʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ, ʚ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʥʘ ɹʘʡʢʘʣʝ ʠ ʚ ɿʘʙʘʡʢʘʣʴʝ, ʥʘ ʋʨʘʣʝ, ɸʣʪʘʝ ʠ ʥʘ ʂʘʚʢʘʟʝ, ʘ 

ʪʘʢʞʝ ʧʦ ʚʩʝʡ ʂʘʤʯʘʪʢʝ ʠ ʏʫʢʦʪʢʝ.  

ɺʦʟʴʤʝʤ ʜʣʷ ʧʨʠʤʝʨʘ ʧʦʣʫʦʩʪʨʦʚ ʂʨʳʤ - ʤʝʩʪʦ ʛʜʝ ʫʞʝ ʝʩʪʴ ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʦ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʚ ʨʘʟʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʧʦʣʫʦʩʪʨʦʚʫ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ɺ 

ʂʨʳʤʫ ʥʘʭʦʜʠʪʩʷ 6 ʢʨʫʧʥʳʭ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʆʩʪʘʥʠʥʩʢʘʷ ɺʕʉ, ʉʘʢʩʢʘʷ ɺʕʉ, ʊʘʨʭʘʥʢʫʪʩʢʘʷ ɺʕʉ, 

ʉʫʜʘʢʩʢʘʷ ɺʕʉ, ʇʨʝʩʥʦʚʦʜʥʝʥʩʢʘʷ ɺʕʉ, ɼʦʥʫʟʣʘʚʩʢʘʷ ɺʕʉ, ʠʭ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ - ʦʢʦʣʦ 75ʄɺʪ ʧʦ 

ʜʘʥʥʳʤ ʥʘʯʘʣʘ 2011 ʛʦʜʘ, ʠ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʵʥʝʨʛʠʶ ʚʝʪʨʘ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ. ʂʨʳʤ ʨʘʟʜʝʣʝʥ ʥʘ 5 ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʢʣʠʤʘʪʘ: ʩʪʝʧʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩʪʝʧʥʦʡ ʧʨʠʤʦʨʩʢʠʡ, 

ʧʨʝʜʛʦʨʥʳʡ ʣʝʩʦʩʪʝʧʥʦʡ, ʛʦʨʥʳʡ ʣʝʩʥʦʡ, ʩʫʙʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ. ɺʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘʭʦʜʷʪʩʷ 

ʚʙʣʠʟʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʟʦʥʝ ʩʪʝʧʥʦʛʦ ʧʨʠʤʦʨʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʠʤʘʪʘ ʭʘʨʘʢʪʝʨʥʳ ʯʘʩʪʳʝ ʚʝʪʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʣʝʜʫʝʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʧʦʩʪʨʦʝʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʚ ʂʨʳʤʫ, ʚʝʜʴ ʯʝʤ ʤʳ ʭʫʞʝ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ñʯʠʩʪʫʶò ʵʥʝʨʛʠʶ?! ʇʨʠ ʚʩʝʤ ʵʪʦʤ, 

ʵʪʦ ʜʘʣʦ ʙʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʪʘʢ ʢʘʢ ʤʥʦʛʦ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʬʝʨʝ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʝ ʤʦʛʫʪ ʩʝʙʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʩʚʷʟʠ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʘʥʥʦʛʦ ʨʦʜʘ ʵʥʝʨʛʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  
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ʉ. ɺ. ɽʨʤʘʢʦʚ, 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʫʜʦʚʦʞʜʝʥʠʷ, 

çɹʘʣʪʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦʪʘè  

ʌɹɻʆʋ ɺʇʆ çʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʆʇʈɽɼɽʃɽʅʀʗ ʀ ʅʆʈʄʀʈʆɺɸʅʀʗ ʇɽʈɽʈɽɻʋʃʀʈʆɺɸʅʀʗ ɺ ʉʀʉʊɽʄɸʍ 

ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʂʋʈʉɸ ʉʋɼʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʦʨʤʫʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʫʨʩʘ ʩʫʜʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ ʬʘʢʪʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʦʪʥʦʰʝʥʠʝʤ ʢ ʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ ʟʥʘʯʝʥʠʶ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʝʣʠʯʠʥʳ, ʪʦ ʝʩʪʴ ʢ 

ʟʘʜʘʥʥʦʤʫ ʢʫʨʩʫ ʩʫʜʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʫʨʩʘ ʩʫʜʥʘ, ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʪʝ ʠʣʠ ʠʥʳʝ ʬʫʥʢʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ 

ʪʝʭʥʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʤʝʥʷʪʴ (ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʠʟʤʝʥʥʳʤʠ) ʢʘʢʠʝ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ (ʩʢʦʨʦʩʪʴ ʜʚʠʞʫʱʝʛʦʩʷ 

ʦʙʲʝʢʪʘ, ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʯʘʩʪʦʪʫ, ʪʝʤʧʝʨʘʪʫʨʫ, ʜʘʚʣʝʥʠʝ ʠ ʧʨ.) ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ 

ʫʧʨʘʚʣʷʝʤʦʤ ʧʨʦʮʝʩʩʝ [1]. ʀʤʝʥʥʦ ʪʘʢʦʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉɸʈ) ʢʫʨʩʘ 

ʩʫʜʥʘ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʘʚʪʦʨʫʣʝʚʦʛʦ ï ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʜʝʨʞʘʥʠʷ ʤʦʨʩʢʦʛʦ ʩʫʜʥʘ ʥʘ ʟʘʜʘʥʥʦʤ ʢʫʨʩʝ ʧʦ ʩʠʛʥʘʣʘʤ ʦʪ ʢʫʨʩʦʫʢʘʟʘʪʝʣʷ [2].  

ʂ ʉɸʈ ʢʫʨʩʘ ʩʫʜʥʘ, ʢʘʢ ʠ ʢ ʣʶʙʳʤ ʜʨʫʛʠʤ ʉɸʈ, ʩʨʝʜʠ ʧʨʦʯʠʭ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [3]. ɺ 

ʯʠʩʣʦ ʥʦʨʤʠʨʫʝʤʳʭ ʧʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥ ʚʭʦʜʠʪ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ. ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʥʝʢʦʪʦʨʦʛʦ ʥʘʯʘʣʴʥʦʛʦ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ iKD  ʤʝʞʜʫ ʟʘʜʘʥʥʳʤ 0K  ʠ ʬʘʢʪʠʯʝʩʢʠʤ fK  ʟʥʘʯʝʥʠʷ ʢʫʨʩʘ ʩʠʩʪʝʤʘ ʤʦʞʝʪ çʧʦ 

ʠʥʝʨʮʠʠè ʧʨʦʡʪʠ ʟʘ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ (ʨʠʩʫʥʦʢ 1). ʇʦʷʚʠʚʰʝʝʩʷ ʧʨʠ ʵʪʦʤ 

ʦʪʢʣʦʥʝʥʠʝ maxKD  ʠ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʠʣʠ ʟʘʙʨʦʩʦʤ (ʨʠʩʫʥʦʢ 1) [6]. 

 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè             ˉ12/2015             ISSN 2410-6070 

 
49 

 

ʈʠʩʫʥʦʢ 1 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ 

ʟʥʘʯʝʥʠʶ [1, 5]: 

max

0

% 100%
K

K
s

D
= Ö ,   (1) 

ʧʨʠʯʝʤ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʉɸʈ ʢʫʨʩʘ ʩʫʜʥʘ ʠʤʝʝʪ ʥʝʢʦʪʦʨʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʪʠʭ ʮʝʣʷʭ ʬʦʨʤʫʣʳ (1). 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʜʣʷ ʜʚʫʭ ʢʫʨʩʦʚ 

ʩʫʜʥʘ ï 350̄  ʠ 10̄ . ʋʩʪʘʥʦʚʠʚ ʜʣʷ ʧʨʠʤʝʨʘ 10%s= , ʧʦʣʫʯʘʝʤ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʜʦʧʫʩʪʠʤ ʚʳʙʨʦʩ, 

ʨʘʚʥʳʡ 3,5̄ , ʘ ʚʦ ʚʪʦʨʦʤ ï 1,0̄ . ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʦʧʫʩʪʠʤʦʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʙʨʦʩʘ ʥʝ 

ʜʦʣʞʥʦ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʚʠʩʝʪʴ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʘʯʝʩʪʚʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʫʨʩʦʤ ʩʫʜʥʘ. ɽʩʣʠ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʜʦʧʫʩʪʠʤʦʛʦ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʳʤ, ʪʦ ʜʣʷ ʉɸʈ 

ʢʫʨʩʘ ʩʫʜʥʘ ʧʦʜʦʙʥʘʷ ʩʚʷʟʴ ï ʥʝʜʦʧʫʩʪʠʤʳʡ ʧʘʨʘʜʦʢʩ. ɽʩʣʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʟʜʝʩʴ ʢʘʢʫʶ-ʣʠʙʦ ʥʦʨʤʫ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʪʦ ʪʦʣʴʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʣʠʯʠʥʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ iKD , ʥʦ 

ʥʠʢʘʢ ʥʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʫʨʩʫ ʩʫʜʥʘ: 

max% 100%
i

K

K
s

D
= Ö
D

.   (2) 

ɺ ʣʠʪʝʨʘʪʫʨʝ (ʥʘʧʨʠʤʝʨ, ʚ [4]) ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʠ ʥʦʨʤʠʨʦʚʘʥʠʶ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʦʪʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ. ʌʦʨʤʫʣʘ (1) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʦʪʨʘʙʦʪʢʠ ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʩʠʛʥʘʣʫ ʟʘʜʘʥʠʷ (ʧʦʧʨʘʚʢʠ ʢ ʢʫʨʩʫ ʩʫʜʥʘ), ʘ ʬʦʨʤʫʣʘ (2) ï ʧʨʠ 

ʦʪʨʘʙʦʪʢʠ ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʫʭʦʜ ʩʫʜʥʘ ʩ ʢʫʨʩʘ ʧʨʠ ʰʢʚʘʣʝ). ʆʜʥʘʢʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʉɸʈ ʢʫʨʩʘ 

ʩʫʜʥʘ ʬʦʨʤʫʣʫ (2) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ: ʚ ʧʝʨʚʦʤ ʠʟ ʥʠʭ iKD  ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʫʧʝʥʯʘʪʦʛʦ ʠʟʤʝʥʝʥʠʷ 0K , ʚʦ ʚʪʦʨʦʤ ï ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
fK .  

 ɺ ʠʪʦʛʝ, ʜʦʧʫʩʪʠʤʦʝ ʠ ʬʘʢʪʠʯʝʩʢʦʝ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʩʪʘʥʝʪ 

ʠʥʜʠʬʬʝʨʝʥʪʥʦ ʢ ʢʫʨʩʫ ʩʫʜʥʘ, ʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʝʣʠʯʠʥʦʡ ʦʪʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʝʛʦ ʧʦʷʚʣʝʥʠʷ. 
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ʋɼʂ 699.812 

ʉ.ʗ. ʆʨʣʦʚʩʢʠʡ  

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ  

ʆʆʆ ʅʇʇ çʇʨʦʤʊʕʂè,ʛ.ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʃ.ɺ. ɽʨʰʦʚʘ 

ʕʢʩʧʝʨʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʆ ʅʇʇ çʇʨʦʤʊʕʂè  

ɻ.ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɺ.ʅ. ɻʝʨʘʩʠʤʝʥʢʦ 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʙʲʝʢʪʘʤ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʆʆʆ ʅʇʇ çʇʨʦʤʊʕʂè  

ɻ.ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆɻʅɽɿɸʑʀʊɸ ʄɽʊɸʃʃʀʏɽʉʂʀʍ ʂʆʅʉʊʈʋʂʎʀʁ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ɻʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʠ ʠʟʫʯʝʥʠʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʮʝʥʢʘ "ʧʦʚʝʜʝʥʠʷ" 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʧʦʞʘʨʝ, ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ ʧʨʠ ʦʛʥʝʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʦʛʥʝʟʘʱʠʪʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʟʘʱʠʪʘ, ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʦʛʥʝʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ, ʦʙʣʠʮʦʚʢʘ, ʦʙʝʪʦʥʠʨʦʚʘʥʠʝ. 

 

ʉʠʩʪʝʤʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ 

ʟʘʱʠʪʘ ʜʦʣʞʥʘ ʜʦʩʪʠʛʘʪʴʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʙʣʠʮʦʚʦʢ ʢʦʥʩʪʨʫʢʮʠʡ, ʩ ʥʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ; 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ; ʦʨʛʘʥʠʟʘʮʠʝʡ ʩ ʧʦʤʦʱʴʶ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ; 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʶʜʝʡ ʦʪ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ; 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚʦʜʳʤʥʦʡ ʟʘʱʠʪʳ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʦʚʝʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʝ ʣʶʜʝʡ, ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. ʆʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʝʪ ʩʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʛʥʝʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʫʝʤʦʛʦ ʧʨʝʜʝʣʘ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʭ ʪʠʧʘ ʠ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʢʦʣʦʥʥʳ, ʩʪʦʡʢʠ, ʨʠʛʝʣʠ, 

ʙʘʣʢʠ, ʩʚʷʟʠ), ʚʠʜʘ ʥʘʛʨʫʟʢʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ (ʩʪʘʪʠʯʝʩʢʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ), ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʦ ʦʛʥʝʟʘʱʠʪʝ (ʩʫʭʠʝ, ʤʦʢʨʳʝ ʧʨʦʮʝʩʩʳ), ʩʪʝʧʝʥʠ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʟʘ ʩʯʝʪ ʦʛʥʝʟʘʱʠʪʳ, ʵʩʪʝʪʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ [1]. 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝ ʦʛʦʥʴ, ʠʤʝʶʪ ʥʝʦʨʛʘʥʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʷʚʣʷʶʪʩʷ ʥʝʛʦʨʶʯʠʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʞʘʨʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʪʝʨʷʶʪ ʩʚʦʶ 

ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʨʝʟ 15 ʤʠʥʫʪ, ʧʦʵʪʦʤʫ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʤʳʡ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʧʨʝʚʳʰʘʝʪ ʵʪʦ ʟʥʘʯʝʥʠʝ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʣʦʥʥʳ, ʬʝʨʤʳ ʠ ʙʘʣʢʠ ʧʦʜʚʝʨʛʘʶʪ ʦʛʥʝʟʘʱʠʪʝ. 

ʆʛʥʝʟʘʱʠʪʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʜʝʡʩʪʚʠʶ ʦʛʥʷ ʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʠʤʝʪʴ ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʫʶ ʘʜʛʝʟʠʶ ʢ ʤʝʪʘʣʣʫ. ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʣʛʦʚʝʯʥʦʡ, ʠʤʝʪʴ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʷ ʥʘʥʝʩʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʦʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʥʦʨʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʠʭ ʥʘʟʥʘʯʝʥʠʝ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʟʨʳʚʳ, ʵʪʘʞʥʦʩʪʴ, ʧʣʦʱʘʜʴ ʧʦʞʘʨʥʳʭ ʦʪʩʝʢʦʚ, ʜʣʠʥʫ 

ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ ʠ ʪ.ʧ. 
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ʉʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴʶ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʴʶ [2]. 

ʇʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʦʜʥʦʛʦ 

ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʝʩʢʦʣʴʢʠʭ ʥʦʨʤʠʨʫʝʤʳʭ ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ: 

Åʧʦʪʝʨʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ,  

Åʧʦʪʝʨʠ ʮʝʣʦʩʪʥʦʩʪʠ,  

Åʧʦʪʝʨʠ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʌʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʞʘʨʘ ʥʘ ʩʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʶʪʩʷ: ʫʨʦʚʝʥʴ ʨʘʙʦʯʠʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʛʨʝʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʡ. ɺʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʞʘʨʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʘʣʝʡ, 

ʧʦʷʚʣʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦʣʟʫʯʝʩʪʠ. ɺʩʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʫʯʝʥʠʶ ʩʪʘʣʴʥʳʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʥʝʦʙʨʘʪʠʤʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʧʦʪʝʨʠ ʠʤʠ ʥʝʩʫʱʝʡ ʠʣʠ ʦʛʨʘʞʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʪʝʨʷ ʦʛʨʘʞʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʚ ʩʤʝʞʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʷ ʩʦ ʩʪʘʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʘʨʢʘʩʦʤ, ʘ ʧʦʪʝʨʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʙʨʫʰʝʥʠʝ ʩʘʤʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʩʪʘʣʝʡ ʧʘʜʘʝʪ, ʘ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [3]. 

ɺ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘ ʥʝʩʫʱʠʝ ʩʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʯʝʡ 

ʥʘʛʨʫʟʢʠ, ʘ ʤʝʪʘʣʣ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʩʪ ʜʝʬʦʨʤʘʮʠʠ 

ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʤʝʪʘʣʣʘ ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʘ ʝʛʦ ʥʘʛʨʝʚʘ, ʪʘʢ ʢʘʢ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʚʦ ʚʨʝʤʝʥʠ, 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʷʟʘʥʳ ʩ ʷʚʣʝʥʠʝʤ ʧʦʣʟʫʯʝʩʪʠ. 

ʆʛʥʝʟʘʱʠʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦ 

ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ. ʕʪʫ ʟʘʜʘʯʫ ʚʳʧʦʣʥʷʶʪ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʠ ʪʝʧʣʦʧʦʛʣʦʱʘʶʱʠʭ 

ʵʢʨʘʥʦʚ, ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ 

ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʧʦʥʠʞʝʥʥʦʡ ʛʦʨʶʯʝʩʪʠ. ʆʛʥʝʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʵʢʨʘʥʦʚ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʣʠʙʦ ʥʘ ʠʭ ʚʳʩʦʢʦʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʪʝʧʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʨʠ ʧʦʞʘʨʝ, ʩʦʭʨʘʥʝʥʠʝʤ ʚ 

ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʣʠʙʦ ʥʘ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʪʝʨʧʝʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʪʝʧʣʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʢʩʦʧʦʜʦʙʥʳʭ ʧʦʨʠʩʪʳʭ ʩʪʨʫʢʪʫʨ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʠʟʦʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘʱʠʱʘʝʤʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʣʠʙʦ ʥʘ ʦʪʢʦʩʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʤʙʨʘʥʢʦʨʦʙʦʚ, 

ʢʘʨʢʘʩʦʚ, ʟʘʢʣʘʜʥʳʭ ʜʝʪʘʣʝʡ. 

ʆʛʥʝʟʘʱʠʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʟʘʱʠʪʥʳʭ 

ʵʢʨʘʥʦʚ ʠʟ ʦʙʣʝʛʯʝʥʥʳʭ ʩʦʩʪʘʚʦʚ, ʥʘʥʦʩʠʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ [4]. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʛʥʝʟʘʱʠʪʳ ʚʢʣʶʯʘʶʪ ʦʙʝʪʦʥʠʨʦʚʘʥʠʝ, ʦʙʢʣʘʜʢʫ ʢʠʨʧʠʯʦʤ, 

ʦʰʪʫʢʘʪʫʨʠʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʫʧʥʦʨʘʟʤʝʨʥʳʭ ʣʠʩʪʦʚʳʭ ʠ ʧʣʠʪʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ ʦʙʣʠʮʦʚʦʢ, 

ʧʨʠʤʝʥʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʦʜʚʝʩʥʳʭ ʧʦʪʦʣʢʦʚ), 

ʟʘʧʦʣʥʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʩʝʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʦʚ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʫʟʣʦʚ 

ʧʨʠʤʳʢʘʥʠʷ, ʩʦʧʨʷʞʝʥʠʡ ʠ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʂʠʨʧʠʯʥʫʶ ʠ ʙʝʪʦʥʥʫʶ ʦʙʣʠʮʦʚʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʜʦ 2 ʯ ʠ ʙʦʣʝʝ. ʇʨʠ ʵʪʦʤ ʙʝʪʦʥʥʫʶ ʦʙʣʠʮʦʚʢʫ ʪʦʣʱʠʥʦʡ 50 ʤʤ ʠ ʙʦʣʝʝ ʘʨʤʠʨʫʶʪ ʩʪʘʣʴʥʳʤ 

ʢʘʨʢʘʩʦʤ (ʭʦʤʫʪʦʤ ʠ ʧʨʦʜʦʣʴʥʳʤʠ ʩʪʝʨʞʥʷʤʠ) ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʝʝ ʦʙʨʫʰʝʥʠʷ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʦʛʥʷ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʢʠʨʧʠʯʥʦʡ ʦʙʣʠʮʦʚʢʠ ʪʦʣʱʠʥʦʡ ʚ 1/4 ʢʠʨʧʠʯʘ (65 ʤʤ) ʚ ʝʝ 

ʰʚʘʭ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʪʘʣʴʥʳʝ ʘʥʢʝʨʳ ʠʣʠ ʭʦʤʫʪʳ. 

ʎʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʘʷ ʰʪʫʢʘʪʫʨʢʘ ʪʦʣʱʠʥʦʡ 25-60 ʤʤ, ʥʘʥʦʩʠʤʘʷ ʧʦ ʩʪʘʣʴʥʦʡ ʩʝʪʢʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦ 2-ʭ ʠ ʙʦʣʝʝ ʯʘʩʦʚ. 

ʇʨʠ ʪʦʣʱʠʥʝ 40-60 ʤʤ ʰʪʫʢʘʪʫʨʢʫ ʘʨʤʠʨʫʶʪ ʜʚʦʡʥʦʡ ʩʝʪʢʦʡ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʝʝ ʦʪ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʧʨʠ ʧʦʞʘʨʝ. 

ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʦʙʣʠʮʦʚʢʠ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳ ʠ ʜʦʣʛʦʚʝʯʥʳ. ʆʜʥʘʢʦ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪ ʤʘʩʩʫ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤʠ. ʉʪʨʝʤʣʝʥʠʝ ʩʥʠʟʠʪʴ ʤʘʩʩʫ ʦʛʥʝʟʘʱʠʪʥʦʡ 
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ʦʙʣʠʮʦʚʢʠ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʣʝʛʢʠʭ ʰʪʫʢʘʪʫʨʦʢ ʥʘ ʦʩʥʦʚʝ ʧʝʨʣʠʪʘ, ʚʝʨʤʠʢʫʣʠʪʘ ʠ ʜʨʫʛʠʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʦʙʣʠʮʦʚʢʠ ʠʤʝʶʪ ʤʘʣʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʧʦʵʪʦʤʫ ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. ʆʥʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦ 4-ʭ ʯʘʩʦʚ. 

ɼʣʷ ʦʛʥʝʟʘʱʠʪʥʦʡ ʦʙʣʠʮʦʚʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʞʝʩʪʢʠʝ ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ʧʣʠʪʳ, ʫʢʨʝʧʣʷʝʤʳʝ 

ʩ ʧʦʤʦʱʴʶ ʩʪʘʣʴʥʳʭ ʘʥʢʝʨʦʚ ʠ ʢʘʨʢʘʩʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʫʶ 

ʟʘʱʠʪʫ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʦʩʪʘʪʦʯʥʫʶ ʦʪʜʝʣʢʫ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚʘʪʥʦʡ ʦʙʣʠʮʦʚʢʠ 

ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʝʜʝʣʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 0,75 ʯ - 1,5 ʯ ʧʨʠʤʝʥʷʶʪ ʦʛʥʝʟʘʱʠʪʥʳʝ ʢʨʘʩʢʠ, ʣʘʢʠ, ʵʤʘʣʠ. 

ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʷʚʣʷʶʪʩʷ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʛʣʦʱʘʶʪ 

ʪʝʧʣʦ, ʚʳʜʝʣʷʶʪ ʠʥʛʠʙʠʪʦʨʥʳʝ ʛʘʟʳ, ʚʳʩʚʦʙʦʞʜʘʶʪ ʚʦʜʫ. ʇʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʥʝʚʩʧʫʯʠʚʘʶʱʠʝʩʷ ʠ ʚʩʧʫʯʠʚʘʶʱʠʝʩʷ. ʅʝʚʩʧʫʯʠʚʘʶʱʠʝʩʷ ʢʨʘʩʢʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʥʝ ʫʚʝʣʠʯʠʚʘʶʪ ʪʦʣʱʠʥʫ 

ʩʚʦʝʛʦ ʩʣʦʷ. ɺʩʧʫʯʠʚʘʶʱʠʝʩʷ ʢʨʘʩʢʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʫʚʝʣʠʯʠʚʘʶʪ ʪʦʣʱʠʥʫ ʩʣʦʷ ʚ 10-40 ʨʘʟ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʚʩʧʫʯʠʚʘʶʱʠʝʩʷ ʢʨʘʩʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʪʝʧʣʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʩʧʝʥʝʥʥʦʛʦ ʩʣʦʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʟʘʢʦʢʩʦʚʘʚʰʠʡʩʷ ʨʘʩʧʣʘʚ ʥʝʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʆʙʨʘʟʦʚʘʥʠʝ ʵʪʦʛʦ 

ʩʣʦʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʳʜʝʣʷʶʱʠʭʩʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʛʘʟʦ- ʠ ʧʘʨʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ. ʂʦʢʩʦʚʳʡ ʩʣʦʡ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. 

ɻʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʠ ʠʟʫʯʝʥʠʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʚʦʡʩʪʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʮʝʥʢʘ "ʧʦʚʝʜʝʥʠʷ" 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʧʦʞʘʨʝ, ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ ʧʨʠ ʦʛʥʝʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ -

ʚʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʦʛʥʝʟʘʱʠʪʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʦʟʜʘʚʘʝʤʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 
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Abstract 

The article describes the experience of using the system remote access to learning materials at the Russian 

state social University. Described the ability to record and broadcast video lectures. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ; ʣʠʮʘ, ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʫʯʝʥʠʶ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʩʪʨʝʤʠʪʩʷ ʩʦʟʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 

ʧʨʦʷʚʣʝʥʠʷ ʪʚʦʨʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʚʩʝʭ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʦʣʦʞʝʥʠʷ [1]. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʚ 2011 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ "ɼʦʩʪʫʧʥʘʷ ʩʨʝʜʘ" [2], 

ʧʨʠʟʚʘʥʥʘʷ ʧʨʠʩʧʦʩʦʙʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʦʚ, ʪʨʘʥʩʧʦʨʪʘ, ʟʜʘʥʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʢ ʥʫʞʜʘʤ ʠʥʚʘʣʠʜʦʚ. 

ʀ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʝʛʦʜʥʷ ʚʩʝ ʯʘʱʝ ʧʦʜʥʠʤʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʙʫʯʝʥʠʷ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʣʶʜʝʡ-ʠʥʚʘʣʠʜʦʚ, 

ʤʝʥʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ. 

ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ ʂʀʉʆ (ʬʠʣʠʘʣʘ) ʈɻʉʋ ʦʙʫʯʘʝʪʩʷ 

ʨʷʜ ʩʪʫʜʝʥʪʦʚ-ʠʥʚʘʣʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʚʘʣʠʜʦʚ ʩ ʜʝʪʩʚʘ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʊʘʢʠʤ ʩʪʫʜʝʥʪʘʤ ʪʷʞʝʣʦ ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʠʝʟʞʘʪʴ ʥʘ ʟʘʥʷʪʠʷ ʠ ʧʝʨʝʭʦʜʠʪʴ ʠʟ ʦʜʥʦʡ 

ʘʫʜʠʪʦʨʠʠ ʚ ʜʨʫʛʫʶ. ɺ ʨʘʤʢʘʭ ʘʜʘʧʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʜʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʙʳʣ ʟʘʧʫʱʝʥ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ (ʨʠʩʫʥʦʢ 1). ʆʙʣʘʢʦ ʬʘʢʫʣʴʪʝʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʤʝʥʘ ʜʦʢʫʤʝʥʪʘʤʠ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ-ʠʥʚʘʣʠʜʘʤʠ [3,4]. 

 
ʈʠʩʫʥʦʢ 1 ï ʆʙʣʘʯʥʳʡ ʩʝʨʚʠʩ ʦʙʤʝʥʘ ʜʦʢʫʤʝʥʪʘʤʠ 

 

ʀʟʥʘʯʘʣʴʥʦ ʩʪʫʜʝʥʪʳ ʠʤʝʣʠ ʜʦʩʪʫʧ ʣʠʰʴ ʢ ʪʝʢʩʪʦʚʳʤ ʜʦʢʫʤʝʥʪʘʤ. ɺ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʨʘʟʜʝʣʝ 

"ʕʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ" ʜʣʷ ʥʠʭ ʚʳʢʣʘʜʳʚʘʶʪ ʫʯʝʙʥʠʢʠ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʫ ʚʩʝ-ʪʘʢʠ ʥʝʦʙʭʦʜʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʫʢʘʞʝʪ ʥʘ ʦʰʠʙʢʠ ʠ ʦʙʲʷʩʥʠʪ ʥʝʧʦʥʷʪʥʳʡ ʤʘʪʝʨʠʘʣ. ʇʦʵʪʦʤʫ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʘ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʦʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʚʠʜʝʦ-ʣʝʢʮʠʡ 

(ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ʇʦʪʦʢʦʚʦʝ ʚʝʱʘʥʠʝ ʚʠʜʝʦ-ʣʝʢʮʠʡ 

 

ɼʣʷ ʵʪʦʛʦ ʚ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʷʭ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ip-ʚʠʜʝʦʢʘʤʝʨʳ, ʩ ʬʫʥʢʮʠʝʡ ʟʘʧʠʩʠ ʟʚʫʢʘ. ɺ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʟʘʥʷʪʠʷ ʢʘʤʝʨʘ ʥʘʯʠʥʘʝʪ ʩʲʝʤʢʫ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ ʠ ʟʘʧʠʩʴ ʚʠʜʝʦ ʥʘ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ. 

ɼʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʦʪʦʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʚʠʜʝʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʧʦʩʪʘʚʣʷʝʤʦʝ ʚʤʝʩʪʝ ʩ ip-ʢʘʤʝʨʦʡ. ɼʣʷ ʪʨʘʥʩʣʷʮʠʠ ʚʠʜʝʦ ʥʘ ʩʘʡʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ flash-ʧʣʝʝʨ. 

ʉʪʫʜʝʥʪʫ ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʟʘʥʷʪʠʡ ʚʢʣʶʯʠʪʴ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ (ʧʣʘʥʰʝʪʝ 

ʠʣʠ ʩʤʘʨʪʬʦʥʝ) ʙʨʘʫʟʝʨ ʠ ʚʳʡʪʠ ʚ ʩʚʦʡ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʥʘ ʦʙʣʘʯʥʦʤ ʭʨʘʥʠʣʠʱʝ ʌʀʊʠʉʕ. ɽʩʣʠ ʧʦ ʢʘʢʠʤ-

ʪʦ ʧʨʠʯʠʥʘʤ ʩʪʫʜʝʥʪ ʥʝ ʩʤʦʛ ʚʦʚʨʝʤʷ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʨʚʠʩʫ, ʜʣʷ ʥʝʛʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ 

ʟʘʧʠʩʠ ʚʠʜʝʦ-ʣʝʢʮʠʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʥʘ ʫʯʝʙʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʘ Skype. ʉ ʧʦʤʦʱʴʶ Skype ʩʪʫʜʝʥʪ-ʠʥʚʘʣʠʜ ʤʦʞʝʪ ʟʘʜʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʡ ʝʛʦ ʚʦʧʨʦʩ ʥʘʨʘʚʥʝ ʩʦ 

ʩʚʦʠʤʠ ʦʜʥʦʛʨʫʧʧʥʠʢʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʯʘʩʪʴʶ ʫʯʝʙʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʯʪʦ ʪʦʞʝ 

ʥʝʤʘʣʦʚʘʞʥʦ.  

ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʪʘʤ-ʠʥʚʘʣʠʜʘʤ ʛʦʨʘʟʜʦ ʣʝʛʯʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ʚʫʟʘ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʠʥʚʘʣʠʜ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʝʪ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, ʥʦ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʧʳʪ 

ʦʙʱʝʥʠʷ ʩ ʢʦʣʣʝʢʪʠʚʦʤ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʪʦʨʦʛʦ ʠʤ ʪʘʢ ʥʝ ʭʚʘʪʘʝʪ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʬʝʜʝʨ. ʟʘʢʦʥ ʦʪ 29.12.2012 ʛ. ˉ 273-ʌɿ 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ 

2. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çɼʦʩʪʫʧʥʘʷ ʩʨʝʜʘè ʥʘ 2011 - 2015 ʛʦʜʳ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.rosmintrud.ru/ministry/programms/3/0, ʩʚʦʙʦʜʥʳʡ. 

3. ɿʘʡʮʝʚ ʉ. ɸ., ʂʦʨʦʣʴʢʦʚʘ ʀ. ɸ., ʇʝʨʝʚʝʨʟʝʚ ʅ. ʀ. ʆʧʳʪ ʚʥʝʜʨʝʥʠʷ ʦʙʣʘʯʥʦʡ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦʡ ʠ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʯʨʝʞʜʝʥʠʠ // ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ XXI ʚʝʢʘ: 

ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 2 ʯ. ʏ.1. ʋʬʘ: ɸʵʪʝʨʥʘ ï 2014. ï ʉ. 62-63. 

4. ɿʘʡʮʝʚ ʉ.ɸ., ʂʦʨʦʣʴʢʦʚʘ ʀ.ɸ. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʣʠʮ, ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʵʢʦʣʦʛʠʠ // ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʫʢʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ. ʋʬʘ: ʆʆʆ çɸʵʪʝʨʥʘè, 2015. 

É ɿʘʡʮʝʚ ʉ.ɸ., ʂʦʨʦʣʴʢʦʚʘ ʀ.ɸ., 2015 
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ʋɼʂ 697.3 

ɸ.ʉ. ɿʝʤʣʷʢʦʚ 

ʄʘʛʠʩʪʨʘʥʪ, ʊʫʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʫʣʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇʈʀʄɽʅɽʅʀɽ ʊɽʇʃʆɺʓʍ ʅɸʉʆʉʆɺ ɺ ʉʀʉʊɽʄɸʍ ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʈʌ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʊʝʧʣʦʚʦʡ ʥʘʩʦʩ, ʩʠʩʪʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ. 

 

ʆʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʘ ʜʣʷ ʥʫʞʜ ʦʪʦʧʣʝʥʠʷ, ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ 

ʟʜʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʉʦʣʥʮʝ - ʩʘʤʳʡ ʤʦʱʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʟʘ ʩʯʸʪ 

ʥʝʛʦ ʚ ʚʦʜʝ, ʟʝʤʣʝ ʠ ʚʦʟʜʫʭʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʘʭ. ʊʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ (ʊʅ) ʥʘʟʳʚʘʶʪ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʨʘʪʴ 

ʵʥʝʨʛʠʶ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʝʸ ʚ ʭʦʣʦʜ ʠʣʠ ʪʝʧʣʦ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʘʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ. ɺ ʢʦʥʪʫʨʝ ʊʅ ʮʠʨʢʫʣʠʨʫʝʪ ʩʧʝʮʠʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ 

(ʭʣʘʜʘʛʝʥʪ, ʬʨʝʦʥ ʠʣʠ ʭʣʘʜʦʥ), ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʝʥʠʷ ʦʢʦʣʦ -10ᴈ. ʇʦʣʫʯʘʷ ʥʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ (ʛʨʫʥʪʘ, ʚʦʜʦʸʤʦʚ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʣʠ ʚʦʟʜʫʭʘ) ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʠʩʧʘʨʠʪʝʣʴè, ʞʠʜʢʦʩʪʴ ʚʩʢʠʧʘʝʪ, ʠʩʧʘʨʷʝʪʩʷ ʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʦʤʧʨʝʩʩʦʨ, ʢʦʪʦʨʳʡ 

ʨʘʙʦʪʘʝʪ ʦʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʜʦ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ. ɿʘʪʝʤ ʫʞʝ ʛʦʨʷʯʠʡ ʛʘʟ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʦʧʘʜʘʝʪ ʚʦ ʚʪʦʨʦʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ ï çʢʦʥʜʝʥʩʘʪʦʨè, ʛʜʝ ʦʥ ʦʪʜʘʸʪ ʩʚʦʸ ʪʝʧʣʦ ʪʝʧʣʦʥʦʩʠʪʝʣʶ, ʮʠʨʢʫʣʠʨʫʶʱʝʤʫ ʚ ʩʠʩʪʝʤʝ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʊ.ʢ. ʭʣʘʜʘʛʝʥʪ ʦʩʪʳʚʘʝʪ, ʦʪʜʘʚ ʩʚʦʸ ʪʝʧʣʦ, ʦʥ ʧʝʨʝʭʦʜʠʪ ʚʥʦʚʴ ʚ ʞʠʜʢʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʇʨʦʡʜʷ ʯʝʨʝʟ ʜʨʦʩʩʝʣʴʥʳʡ ʢʣʘʧʘʥ, ʜʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʩʥʠʞʘʝʪʩʷ, ʠ ʞʠʜʢʦʩʪʴ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʦʙʨʘʪʥʦ ʚ çʠʩʧʘʨʠʪʝʣʴè. ʎʠʢʣ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʟʘʤʳʢʘʝʪʩʷ.  

ʋʩʪʘʥʦʚʢʘ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ. ʇʦʢʫʧʢʘ ʠ ʤʦʥʪʘʞ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʙʦʡʜʸʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ, ʥʝʞʝʣʠ ʤʦʥʪʘʞ ʩʠʩʪʝʤʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʛʘʟʦʚʳʤ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʦʪʣʦʤ. 
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ʆʜʥʘʢʦ, ʩʠʩʪʝʤʘ ʩ ʊʅ ʦʢʫʧʠʪ ʩʝʙʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠ ʜʘʣʴʰʝ ʚʳ ʙʫʜʝʪʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʪʴ, ʚʝʜʴ ʟʘ ʪʝʧʣʦʚʫʶ 

ʵʥʝʨʛʠʶ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʥʫʞʥʦ ʧʣʘʪʠʪʴ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ. ʊʘʢ, ʧʦʪʨʝʙʣʷʷ 1 ʢɺʪ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʦʪʜʘʸʪ ʚ ʩʠʩʪʝʤʫ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5 ʢɺʪ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʡ. ɹʦʣʝʝ 

ʪʦʛʦ, ʜʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚ ʞʘʨʢʦʝ ʚʨʝʤʷ ʛʦʜʘ ʩʧʦʩʦʙʥʘ ʦʭʣʘʞʜʘʪʴ ʚʦʟʜʫʭ ʚ ʟʜʘʥʠʠ, ʧʝʨʝʜʘʚʘʷ ʪʝʧʣʦ ʠʟ 

ʧʦʤʝʱʝʥʠʡ ʭʣʘʜʘʛʝʥʪʫ ʠ ʚʳʚʦʜʷ ʝʛʦ ʥʘʨʫʞʫ, ʪ.ʝ. ʨʘʙʦʪʘʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʢʦʥʜʠʮʠʦʥʝʨʘ. 

ʅʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʠʩʪʝʤ ʩ ʪʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ ʷʚʣʷʝʪʩʷ ʠʭ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʝʜʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘʢʠʭ 

ʚʨʝʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʘʢ ʉʆ, ʉʆ2, SO2, NOʭ ʠ ʜʨ. ɺʝʨʦʷʪʥʦʩʪʠ ʚʟʨʳʚʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʚ ʩʠʩʪʝʤʝ 

ʧʨʦʩʪʦ ʥʘ ʧʨʦʩʪʦ ʥʝʪ, ʚʝʜʴ ʟʜʝʩʴ ʥʝʯʝʤʫ ʚʟʨʳʚʘʪʴʩʷ, ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʭʦʨʦʰʝʡ ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʨʦʚʦʜʦʚ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʥʠʢʘʢ ʥʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ. ɺʜʦʙʘʚʦʢ ʢʦ ʚʩʝʤʫ, ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʜʦʣʛʦʚʝʯʥʳ 

ʠ ʧʨʦʩʪʳ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 25 ʜʦ 50 ʣʝʪ. 

ɿʘ ʨʫʙʝʞʦʤ ʜʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʡ ʩʠʩʪʝʤʳ ʩ ʪʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ 

ʙʦʣʝʝ 30 ʣʝʪ. ʂ ʩʪʨʘʥʘʤ ʣʠʜʝʨʘʤ ʧʦ ʫʩʪʘʥʦʚʢʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʪʥʦʩʷʪʩʷ: ʉʐɸ, ʐʚʝʮʠʷ, ʗʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ ʠ 

ʐʚʝʡʮʘʨʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴʩʷ ʚ ʂʠʪʘʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʚ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣ, ʦʜʥʘʢʦ ʫʩʣʦʚʠʷ 

ʜʣʷ ʠʭ ʚʥʝʜʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ. ɺʦ-ʧʝʨʚʳʭ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʩ ʨʦʩʪʦʤ ʮʝʥ ʥʘ 

ʪʦʧʣʠʚʦ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʘ ʪʘʢ ʞʝ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ɺʦ-

ʚʪʦʨʳʭ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʷʪ ʩʠʩʪʝʤʳ ʩ ʪʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ.  

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʘʢʠʭ ʩʠʩʪʝʤ: 

1. ʀʟ-ʟʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʣʠʰʴ ʥʘ ʯʘʩʪʴ 

ʥʘʛʨʫʟʢʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʷ, ʩ ʧʦʢʨʳʪʠʝʤ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʙʦʣʝʝ ʜʝʰʸʚʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ. 

2. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʩʦʚʤʝʩʪʥʦ ʩ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʦʧʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘʤʠ çʪʸʧʣʳʡ 

ʧʦʣè. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʨʝʶʱʠʡ ʢʦʥʪʫʨ ʊʅ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʘʚʣʷʝʪ 55-65ᴈ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦ ʚʝʜʸʪ 

ʢ ʫʜʦʨʦʞʘʥʠʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

3. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘ ʮʝʣʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. ʇʦʪʝʥʮʠʘʣ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʜʣʷ ʶʞʥʳʭ 

ʨʝʛʠʦʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʩʝʚʝʨʥʳʭ. ʅʘʧʨʠʤʝʨ, ʯʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ, ʪʝʤ ʚʳʰʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʙʫʜʝʪ ʪʨʘʪʠʪʴ ʤʝʥʴʰʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʡ ʥʘʩʦʩ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʪʝʧʣʦ 

ʛʨʫʥʪʘ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. 

4. ʇʦʪʨʝʙʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʢ ʢʦʥʮʫ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ ʚʳʟʳʚʘʝʪ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʛʨʫʥʪʘ, ʢʦʪʦʨʦʝ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʝ ʫʩʧʝʚʘʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ 

ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʠ ʢ ʥʘʯʘʣʫ ʩʣʝʜʫʶʱʝʛʦ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ ʛʨʫʥʪ ʚʳʭʦʜʠʪ ʩ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʫʯʸʪʦʤ ʪʝʤʧʦʚ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʫʙʲʝʢʪʘʭ ʈʌ 

ʠ ʨʦʩʪʦʤ ʪʘʨʠʬʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʛʘʟ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʜʣʷ ʥʫʞʜ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʧʦʣʥʦʩʪʴʶ ʦʧʨʘʚʜʳʚʘʝʪ ʩʝʙʷ, ʚʝʜʴ ʪʘʢʠʝ ʫʩʪʘʥʦʚʢʠ ʵʢʦʣʦʛʠʯʥʳ, ʧʨʦʩʪʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʟʚʦʣʷʶʪ 

ʵʢʦʥʦʤʠʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʪʦʧʣʠʚʘ. 
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ɼ.ʄ. ɿʫʝʚ 

ʄʘʛʠʩʪʨʘʥʪ ʠʥʩʪʠʪʫʪʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ 

E-mail: ZuevDmitriy93@yandex.ru 

ʉ.ɸ. ɹʘʙʠʯ 

ʉʪʫʜʝʥʪ ʠʥʩʪʠʪʫʪʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ 

ɸ.ʇ. ʂʨʘʚʯʫʥʦʚʩʢʠʡ 

ʉʪʫʜʝʥʪ ʠʥʩʪʠʪʫʪʘ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ 

 ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ 

 

ʈɸɿʈɸɹʆʊʂɸ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʉʊɽʅɼɸ ɼʃʗ ʇʈʆɺɽɼɽʅʀʗ ʇʆʃʋʅɸʊʋʈʅʆɻʆ 

ʊɽʉʊʀʈʆɺɸʅʀʗ ʉʀʉʊɽʄ ʆʈʀɽʅʊɸʎʀʀ ʂʆʉʄʀʏɽʉʂʀʍ ɸʇʇɸʈɸʊʆɺ ʂʃɸʉʉɸ CUBESAT1 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʠʩʪʝʤʘ ʦʨʠʝʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʨʘʙʦʪʳ, ʠʩʢʣʶʯʝʥʠʷ ʦʰʠʙʦʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʪʝʥʜʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʦʚ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʘʮʠʠ ʥʘʥʦʩʧʫʪʥʠʢʦʚ ʢʣʘʩʩʘ CubeSat ʧʨʠ ʠʤʠʪʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ 

ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʩʪʝʥʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʤʠʪʘʮʠʦʥʥʳʡ ʩʪʝʥʜ, ʠʤʠʪʘʪʦʨ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʤʘʛʥʠʪʥʘʷ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʘʮʠʠ, CubeSat, ʠʩʧʳʪʘʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʠʣ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʪʘʥʜʘʨʪ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ) CubeSat. ʉʪʘʥʜʘʨʪ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʥʝʰʥʠʝ ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʫ ʂɸ ʢʨʘʪʥʫʶ 10x10x10 ʩʤ3 ʠ 1.3 ʢʛ (CubeSat 1U). ʉʫʱʝʩʪʚʫʶʪ 

ʬʦʨʤʘʪʳ 2U ʠ 3U: 20x10x10 cʤ3 , 2.66 ʢʛ ʠ 30x10x10 ʩʤ3 ʠ 4 ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [1, c.9].  

ɺ ʉʠʙʠʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

çSibCubeè - ʂɸ ʢʣʘʩʩʘ CubeSat [2], ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʩʥʘʱʝʥ ʘʢʪʠʚʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʦʡ ʦʨʠʝʥʪʘʮʠʠ 

(ɸʄʉʆ). ʀʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ (ʀʆ) ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʘʛʥʠʪʥʳʝ ʢʘʪʫʰʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʘʝʪ 

ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚ ʤʘʛʥʠʪʥʦʡ ʉʆ. 

ʆʙʱʘʷ ʢʦʥʮʝʧʮʠʷ ʠ ʧʦʩʪʘʥʦʚʢʘ ʪʨʝʙʦʚʘʥʠʡ 

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʪʠʧʘ ʉʆ ʩʪʝʥʜ ʜʦʣʞʝʥ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʦʩʥʦʝ ʠʟʤʝʥʷʝʤʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʙʦʜʥʦʝ ʦʜʥʦʦʩʥʦʝ ʚʨʘʱʝʥʠʝ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʂɸ. ʆʙʱʘʷ 

ʢʦʥʮʝʧʮʠʷ ʩʪʝʥʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ [3, c.554]. ʉʪʝʥʜ ʩʦʩʪʦʠʪ ʠʟ: ʠʤʠʪʘʪʦʨʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʀʄʇɿ), 

ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʉʕʇ), ʩʪʨʫʥʥʦʛʦ ʧʦʜʚʝʩʘ (ʉʇ), ʤʘʩʩʦ-ʠʥʝʨʮʠʦʥʥʦʛʦ ʤʘʢʝʪʘ ʠ 

ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʝʥʜʘ. 

ʆʙʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʪʝʥʜʘ ʷʚʣʷʶʪʩʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʤʘʛʥʠʪʥʳʭ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʀʄʇɿ 

ʀʄʇɿ ʜʦʣʞʝʥ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʦʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʠʤʝʶʱʝʝ ʜʦʩʪʘʪʦʯʥʳʡ ʨʘʟʤʝʨ ʦʙʣʘʩʪʠ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʷ (ʆʆʇ) ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʂɸ ʢʣʘʩʩʘ CubeSat. ʉʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʀʄʇɿ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʦʦʩʥʳʝ ʢʚʘʜʨʘʪʥʳʝ ʤʘʛʥʠʪʥʳʝ ʢʘʪʫʰʢʠ (ʢʘʪʫʰʢʠ ʌʘʥʩʝʣʘʫ). ʊʘʢʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʱʝ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʛʣʳʤʠ ʢʘʪʫʰʢʘʤʠ ɻʝʣʴʤʛʦʣʴʮʘ, ʪ.ʢ. ʩʙʦʨʢʘ 

                                                           
1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʂɻɸʋ çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ ʬʦʥʜ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè 
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ʢʚʘʜʨʘʪʥʦʛʦ ʢʘʨʢʘʩʘ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ, ʯʝʤ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʨʫʛʣʦʛʦ ʢʘʨʢʘʩʘ. ɸʥʘʣʠʟ ʦʜʥʦʨʦʜʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢʘʪʫʰʝʢ ʌʘʥʩʝʣʘʫ ʧʨʦʠʟʚʝʜʸʥ ʚ [4, 

ʩ.20]. ɼʘʣʴʥʝʡʰʠʡ ʨʘʩʯʝʪ ʜʣʷ ʢʘʪʫʰʝʢ ʌʘʥʩʝʣʘʫ ʧʨʦʠʟʚʦʜʠʣʩʷ, ʢʘʢ ʜʣʷ ʢʘʪʫʰʝʢ ɻʝʣʴʤʛʦʣʴʮʘ ʚʧʠʩʘʥʥʳʭ ʚ 

ʨʘʟʤʝʨʳ ʢʚʘʜʨʘʪʥʳʭ ʢʘʪʫʰʝʢ, ʪʘʢ ʢʘʢ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʪʫʰʝʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ɼʣʷ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ [5, c. 5]. ʉ ʧʝʨʩʧʝʢʪʠʚʦʡ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʩʪʝʥʜʘ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʩʣʝ çSibCubeè ʂɸ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ 

ʜʣʷ CubeSat ʪʠʧʘ 3U ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʀʆ ʧʦʨʷʜʢʘ 0.2-0.3 ɸ/ʤ2. ʇʨʠ ʚʨʝʤʝʥʠ ʦʜʥʦʡ ʦʩʮʠʣʣʷʮʠʠ 30-60 

ʩʝʢʫʥʜ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʧʦʨʷʜʢʘ 300 ɸ/ʤ. 

ɼʠʘʤʝʪʨ ʆʆʇ ʙʳʣ ʚʳʙʨʘʥ ʪʘʢ, ʯʪʦʙʳ ʂɸ CubeSat ʪʠʧʘ 1U ʨʘʟʤʝʱʘʣʩʷ ʚ ʟʦʥʝ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʧʘʩʦʤ. 

ɹʳʣʦ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʦʙʣʘʩʪʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʨʷʜʢʘ 170 ʤʤ (ʦʩʪʘʝʪʩʷ ʟʘʧʘʩ ʧʦʨʷʜʢʘ 15 ʤʤ ʦʪ 

ʢʘʞʜʦʛʦ ʙʦʨʪʘ ʂɸ). ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʬʦʨʤʘʪʦʚ 2U ʠ 3U, ʆʆʇ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ, ʪʘʢ ʢʘʢ ʀʆ ʉʆ ʨʝʜʢʦ 

ʧʨʝʚʳʰʘʶʪ ʨʘʟʤʝʨʳ CubeSat 1U.  

ʉʦʛʣʘʩʥʦ [5, c. 9] ʨʘʜʠʫʩ ʢʘʪʫʰʢʠ ʜʣʷ ʪʘʢʦʛʦ ʨʘʟʤʝʨʘ ʆʆʇ ʩʦʩʪʘʚʣʷʝʪ 1200 ʤʤ. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʢʘʪʫʰʝʢ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʟ [5, c. 8-10]. ʇʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ: 

ʊʘʙʣʠʮʘ 1 

ʇʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʪʫʰʝʢ ʀʄʇɿ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʪʫʰʝʢ (ʦʜʥʦʡ ʚ ʧʘʨʝ) X Y Z 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʏʠʩʣʦ ʚʠʪʢʦʚ ʧʨʦʚʦʜʘ 27 27 27 

ɼʠʘʤʝʪʨ ʧʨʦʚʦʜʘ (ʤʝʜʴ), ʤʤ 2,3 2,3 2,3 

ʄʘʢʩ. ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ɺ 6,0 5,6 5,4 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ, ʆʤ 0,6 0,56 0,54 

ʄʘʢʩ. ʪʦʢ, ɸ 10 10 10 

ʄʘʢʩ. ʤʦʱʥʦʩʪʴ, ɺʪ 60 60 60 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ, ɸ/ʤ 300 300 300 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʥʝʰʥʠʡ ʨʘʟʤʝʨ ʢʘʪʫʰʢʠ 1200 1170 1140 

ʄʘʩʩʘ ʚʤʝʩʪʝ ʩ ʧʨʦʚʦʜʦʤ, ʢʛ 5,9 5,7 5,6 

ɼʠʘʤʝʪʨ ʟʦʥʳ ʦʜʥʦʨʦʜʥʦʩʪʠ , ʤʤ 175,5 171 166,5 

ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʦʙʤʦʪʢʠ ʤʤ2 127 127 127 

 

ʂʘʞʜʘʷ ʧʘʨʘ ʩʦʦʩʥʳʭ ʢʘʪʫʰʝʢ ʙʫʜʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʢʘʥʘʣʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʦʩʴ ʀʄʇɿ. ʋʧʨʘʚʣʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʧʦʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʩʠʣʳ ʪʦʢʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʦʙʤʦʪʢʠ ʢʘʪʫʰʝʢ. 

ʂʦʥʩʪʨʫʢʮʠʦʥʥʦ ʢʘʞʜʘʷ ʢʘʪʫʰʢʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʚʘʜʨʘʪʥʫʶ ʨʘʤʫ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ 

ʰʚʝʣʣʝʨʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 15x25x1,5 ʤʤ, ʥʦʤʝʨ ʧʨʦʬʠʣʷ 440079, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 13623-90), ʩʦʝʜʠʥʝʥʥʦʛʦ ʚ 

ʫʛʣʘʭ ʙʦʣʪʦʚʳʤ ʣʠʙʦ ʩʚʘʨʥʳʤ ʢʨʝʧʣʝʥʠʝʤ. ʅʘ ʘʣʶʤʠʥʠʝʚʫʶ ʨʘʤʫ ʤʝʞʜʫ ʧʦʣʢʘʤʠ ʰʚʝʣʣʝʨʘ ʙʫʜʝʪ ʥʘʤʦʪʘʥ 

ʧʨʦʚʦʜ ʦʙʤʦʪʢʠ. ɺʥʝʰʥʠʡ ʚʠʜ ʢʘʪʫʰʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1, çʘè, ʚʠʜ ʙʦʣʪʦʚʦʛʦ ʩʢʨʝʧʣʝʥʠʷ ʧʨʦʬʠʣʝʡ 

ʥʘ ʨʠʩʫʥʢʝ 1, çʙè. 

 

 
  

ʈʠʩʫʥʦʢ 1 ï çʘè: ʚʠʜ ʢʘʨʢʘʩʘ ʢʘʪʫʰʢʠ ʩ ʧʨʦʚʦʜʷʱʝʡ ʦʙʤʦʪʢʦʡ, çʙè: ʚʠʜ ʙʦʣʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʨʦʬʠʣʷ ʚ ʫʛʣʘʭ ʢʘʨʢʘʩʘ 
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ʅʝʩʫʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʢʘʪʫʰʝʢ ʪʨʝʙʫʝʪʩʷ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʧʘʨʳ ʢʘʪʫʰʝʢ ʚ ʝʜʠʥʫʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ 

ʩʠʩʪʝʤʫ. ʊʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʥʝʩʫʱʝʛʦ ʢʘʨʢʘʩʘ, ʥʘ ʢʦʪʦʨʳʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʨʝʧʣʝʥʠʝ ʢʘʪʫʰʝʢ ʠ ʜʨʫʛʦʛʦ ʨʦʜʘ ʘʧʧʘʨʘʪʫʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ [6, ʩ.16,7, ʩ. 5].  

ɼʘʥʥʳʡ ʪʠʧ ʢʦʥʩʪʨʫʢʮʠʠ ʫʜʦʙʝʥ ʧʨʠ ʢʨʝʧʣʝʥʠʠ ʢʨʫʛʣʳʭ ʢʘʪʫʰʝʢ ʀʄʇɿ ʣʠʙʦ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʚʝʩʥʦʡ ʘʧʧʘʨʘʪʫʨʳ: ʠʤʠʪʘʪʦʨʘ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ ʠʣʠ ʩʦʣʥʮʘ ʠ ʪ.ʧ. ʊʘʢʞʝ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʘʭ 

ʢʘʪʫʰʝʢ ʥʝʞʝʣʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʨʢʘʩ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʨʦʛʠʙʦʚ. 

ɺ ʥʘʰʝʤ ʨʝʰʝʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʜʝʣʴʥʘʷ ʥʝʩʫʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. ɽʝ ʨʦʣʴ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʢʘʨʢʘʩʳ 

ʢʘʪʫʰʝʢ ʩʪʝʥʜʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʨʝʧʣʝʥʠʷʤʠ (ʤʦʥʪʘʞʥʳʤʠ ʩʢʦʙʘʤʠ) ʚ 

ʞʝʩʪʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ɺʠʜ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʨʝʧʣʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

 
ʈʠʩʫʥʦʢ 2 ïʢʨʝʧʣʝʥʠʝ ʢʘʨʢʘʩʦʚ ʢʘʪʫʰʝʢ ʤʝʞʜʫ ʩʦʙʦʡ (çʘè), ʢʨʝʧʣʝʥʠʝ ʢʘʨʢʘʩʘ ʢʘʪʫʰʢʠ  

ʢ ʦʧʦʨʥʦʤʫ ʦʩʥʦʚʘʥʠʶ (çʙè). 

 

ʇʣʶʩʘʤʠ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʫʧʨʦʱʝʥʠʝ ʩʙʦʨʢʠ ʩʪʝʥʜʘ.  

ʅʘ ʢʦʥʩʪʨʫʢʮʠʶ ,ʩʦʙʨʘʥʥʫʶ ʠʟ ʢʘʨʢʘʩʦʚ ʢʘʪʫʰʝʢ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʨʢʘʩ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʉʇ. ɺʩʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʪʷʞʝʣʦʝ ʬʘʥʝʨʥʦʝ ʦʩʥʦʚʘʥʠʝ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʇʨʦʯʥʦʩʪʥʦʡ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʉɸʇʈ çʂʦʤʧʘʩ 3Dè, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʦʛʠʙʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ 0.05 ʤʤ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʠʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʝʥʜʘ. ɹʠʨʶʟʦʚʦʡ ʩʬʝʨʦʡ ʦʙʦʟʥʘʯʝʥʘ ʆʆʇ. ɾʝʣʪʳʡ ʮʚʝʪ ï ʦʧʦʨʥʦʝ 

ʦʩʥʦʚʘʥʠʝ. ʊʝʤʥʦ ʩʝʨʳʡ ï ʢʨʦʥʰʪʝʡʥ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʩʪʨʫʥʥʦʛʦ ʧʦʜʚʝʩʘ. ɿʝʣʝʥʳʡ, ʢʨʘʩʥʳʡ, ʩʠʥʠʡ ï ʢʘʪʫʰʢʠ ʀʄʇ 
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ʈʠʩʫʥʦʢ 4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʠʙʦʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʝʣʠʯʠʥʘ ʧʨʦʛʠʙʦʚ ʩʦʦʪʥʦʩʠʪʩʷ 

ʯʝʨʝʟ ʮʚʝʪʦʚʫʶ ʰʢʘʣʫ ʟʥʘʯʝʥʠʡ (ʩʣʝʚʘ ʥʘ ʨʠʩʫʥʢʝ, ʰʢʘʣʘ ʚ ʤʤ). 

ʄʘʢʝʪ 

ɺ ʩʣʫʯʘʝ ʂɸ çSibCubeè ʠʩʧʳʪʘʥʠʷ ʙʫʜʫʪ ʧʨʦʚʝʜʝʥʳ ʩ ʩʘʤʠʤ ʂɸ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʩʝʡ ʧʣʘʪʬʦʨʤʳ ʚ 

ʩʙʦʨʝ. ʂɸ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʢʦʤʘʥʜʳ ʧʦ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤʫ ʨʘʜʠʦʢʘʥʘʣʫ, ʚʳʧʦʣʥʷʪʴ ʠʭ ʠ ʧʦʩʳʣʘʪʴ ʥʘ ʢʦʤʧʣʝʢʩ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʣʝʤʝʪʨʠʶ. ɹʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʢʘʣʠʙʨʦʚʢʘ ʜʘʪʯʠʢʦʚ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʧʦʤʝʭ ʦʪ ʨʘʙʦʪʳ 

ʩʣʫʞʝʙʥʳʭ ʩʠʩʪʝʤ ʂɸ. ɿʘʢʨʝʧʣʝʥʠʝ ʂɸ ʥʘ ʉʇ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʚʤʝʩʪʦ ʦʜʥʦʡ ʠʟ ʧʘʥʝʣʝʡ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ (ʈʠʩʫʥʦʢ 6).  

 

 
 

ʈʠʩʫʥʦʢ 6 ï ʂʨʦʥʰʪʝʡʥ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʧʨʦʪʦʪʠʧʘ ʂɸ ʢ ʉʇ (çʘè). ʉʧʨʘʚʘ ʢʨʦʥʰʪʝʡʥ ʫʩʪʘʥʦʚʣʝʥ 

 ʥʘ ʂɸ çSibCubeè (çʙè). 

 

 ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʀʆ ʉʆ ʣʠʙʦ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʩ ʦʪʜʝʣʴʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʂɸ ʠʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʘʢʝʪ ʂɸ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ 

ʤʘʩʩʦ-ʠʥʝʨʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʤʘʢʝʪ ʦʩʥʘʱʝʥ ʢʦʤʧʣʝʢʪʦʤ ʧʦʩʘʜʦʯʥʳʭ ʦʪʚʝʨʩʪʠʡ ʠ ʥʘʙʦʨʦʤ ʛʨʫʟʠʢʦʚ. (ʈʠʩʫʥʦʢ 7, ʘ ʠ ʙ). 

ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʀʆ ʉʆ çSibCubeè [8, ʩ. 502] ʤʘʢʝʪ ʦʩʥʘʱʘʝʪʩʷ ʢʦʤʧʣʝʢʪʦʤ ʙʦʢʦʚʳʭ ʧʦʩʘʜʦʯʥʳʭ 

ʦʪʚʝʨʩʪʠʡ ʪʨʝʙʫʝʤʦʛʦ ʨʘʟʤʝʨʘ (ʈʠʩʫʥʦʢ 7, ʚ) ɻʘʙʘʨʠʪʥʳʡ ʠ ʤʘʩʩʦ-ʠʥʝʨʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʝʪʦʚ, 

ʢʨʦʥʰʪʝʡʥʘ ʠ ʛʨʫʟʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ2. 
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ʈʠʩʫʥʦʢ 7 ï ɺʥʝʰʥʠʝ ʚʠʜʳ ʤʘʩʩʦ-ʠʥʝʨʮʠʦʥʥʦʛʦ ʤʘʢʝʪʘ (çʘè), ʛʨʫʟʠʢʘ (çʙè), ʤʘʩʩʦ-ʠʥʝʨʮʠʦʥʥʦʛʦ ʤʘʢʝʪʘ ʩ 

ʙʦʢʦʚʳʤʠ ʧʦʩʘʜʦʯʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ (çʚè) 

 

ʊʘʙʣʠʮʘ 2 

ɻʘʙʘʨʠʪʳ ʠ ʤʘʩʩʦ-ʠʥʝʨʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʝʪʦʚ ʠ ʛʨʫʟʠʢʦʚ 

ʀʟʜʝʣʠʝ ʄʘʩʩʘ, ʛ ɻʘʙʘʨʠʪʳ, ʤʤ ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ, ρπ ̋ Ͻ̄̒̍  

x y z x y z 

ʂʨʦʥʰʪʝʡʥ 21,0 99,6 60,0 6,0 2,0 22,0 24,0 

ʄʘʢʝʪ çʘè 83,0 100,0 100,0 130,0 176,0 194,0 210,0 

ʄʘʢʝʪ çʚè 93,0 114,0 104,0 104,0 214,0 240,0 256,0 

ɻʨʫʟʠʢ 5ʛ 5,0 8,8 8,8 8.8 0,1 0,1 0,1 

ɻʨʫʟʠʢ 10ʛ 10,0 11,0 11,0 11,0 0,2 0,2 0,21 

ɻʨʫʟʠʢ 15ʛ 15,0 12,6 12,6 12,6 0,4 0,4 0,41 

ɻʨʫʟʠʢ 25ʛ 25,0 14,8 14,8 14,8 1 1 1 

ɻʨʫʟʠʢ 50ʛ 50,0 18,7 18,7 18,7 2,92 2,92 2,93 

ɻʨʫʟʠʢ 100ʛ 100,0 23,5 23,5 23,5 9,17 9,17 9,2 

 

ʉʪʨʫʥʥʳʡ ʧʦʜʚʝʩ 

ʉʪʨʫʥʥʳʡ ʧʦʜʚʝʩ ʜʦʣʞʝʥ ʚʳʜʝʨʞʠʚʘʪʴ ʤʘʩʩʫ CubeSat 3U ï 4 ʢʛ. ʉʪʨʫʥʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʥʝʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʥʳ. ɼʣʠʥʘ ʩʪʨʫʥʳ ʩʦʩʪʘʚʠʪ ʧʦʨʷʜʢʘ 650 ʤʤ. ʇʨʝʜʝʣ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʜʣʷ ʤʝʜʠ ʩʦʩʪʘʚʣʷʝʪ „Ȣ χπ ʄʇʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʜʚʫʢʨʘʪʥʳʤ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʠʪ ʥʝ ʤʝʥʝʝ ρȢτ ʤʤ. 

ʂʨʝʧʣʝʥʠʝ ʩʪʨʫʥʳ ʢ ʩʪʝʥʜʫ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʢʨʦʥʰʪʝʡʥʘ (ʨʠʩʫʥʦʢ 8), ʟʘʢʨʝʧʣʝʥʥʦʛʦ 

ʩʚʝʨʭʫ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʝʥʜʘ (ʨʠʩʫʥʦʢ 1, ʦʙʦʟʥʘʯʝʥ ʩʝʨʳʤ). ʂʨʝʧʣʝʥʠʝ ʩʪʨʫʥʳ ʢ ʤʘʢʝʪʫ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʨʝʧʣʝʥʠʷ (ʨʠʩʫʥʦʢ 9, ʘ). ʂʨʝʧʣʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʤʘʢʝʪ ʩ ʧʦʤʦʱʴʶ 

ʙʦʣʪʦʚʦʛʦ ʢʨʝʧʣʝʥʠʷ ʥʘ ʧʦʩʘʜʦʯʥʳʝ ʦʪʚʝʨʩʪʠʷ (ʨʠʩʫʥʦʢ 9, ʙ). ɺ ʩʣʫʯʘʝ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʨʝʧʣʝʥʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ, ʧʦʭʦʞʠʡ ʥʘ ʢʨʝʧʣʝʥʠʝ ʛʠʪʘʨʥʦʡ ʩʪʨʫʥʳ ʚ ʢʦʣʢʝ ï ʩʪʨʫʥʘ ʥʘʤʘʪʳʚʘʝʪʩʷ ʥʘ ʢʨʝʧʣʝʥʠʝ 

ʠ ʧʨʦʧʫʩʢʘʝʪʩʷ ʚ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʩʪʨʫʥʳ. 
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ɿʘʢʣʶʯʝʥʠʝ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʩʪʝʥʜʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʫʥʘʪʫʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʉʆ ʥʘʥʦʩʧʫʪʥʠʢʦʚ ʢʣʘʩʩʘ CubeSat. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʪʝʥʜ ʦʪʣʠʯʘʝʪʩʷ ʤʘʣʳʤʠ ʛʘʙʘʨʠʪʘʤʠ ʠ ʧʨʦʩʪʦʪʦʡ ʠʟʛʦʪʦʚʣʝʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ 
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ʧʦʢʘʟʘʥʳ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʠ ʠʭ ʦʮʝʥʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʨʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʦʮʝʥʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʫʜʝʙʥʘʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʙʲʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʶʨʠʜʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʠʤ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɺ ʦʮʝʥʦʯʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʩʪʦʠʤʦʩʪʠ: ʢʘʜʘʩʪʨʦʚʘʷ, ʨʳʥʦʯʥʘʷ, ʣʠʢʚʠʜʘʮʠʦʥʥʘʷ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ. [4, ʩ. 2]. 

ʀʟʫʯʠʚ ʩʫʜʝʙʥʫʶ ʧʨʘʢʪʠʢʫ ʟʘ 2014-2015 ʛ., ʥʘʤʠ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʷʚʣʷʝʪʩʷ 

ʢʘʪʝʛʦʨʠʷ ʜʝʣ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʨʘʚʥʦʡ ʝʛʦ ʨʳʥʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ. ʉʧʦʨʳ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʝʥʢʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ, ʥʘʧʨʠʤʝʨ, ʧʦ ʜʝʣʘʤ ʦʙ 

ʦʧʨʝʜʝʣʝʥʠʠ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʟʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʂ ʧʨʠʤʝʨʫ, ʛʨʘʞʜʘʥʠʥ ʦʙʨʘʪʠʣʩʷ ʚ ʩʫʜ ʩ ʟʘʷʚʣʝʥʠʝʤ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʨʘʟʤʝʨʝ 

ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ. ɺ ʩʫʜʝʙʥʦʤ ʟʘʩʝʜʘʥʠʠ  

ʟʘʷʚʠʪʝʣʴ ʧʨʦʩʠʣ ʫʩʪʘʥʦʚʠʪʴ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʫʯʝʪʦʤ ʟʘʢʣʶʯʝʥʠʷ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʥʘ 14 ʘʧʨʝʣʷ 2015 ʛʦʜʘ. 

ʋʜʦʚʣʝʪʚʦʨʷʷ ʪʨʝʙʦʚʘʥʠʝ, ʩʫʜ ʦʙʦʩʥʦʚʘʥʥʦ ʠʩʭʦʜʠʣ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʦʧʨʦʚʝʨʛʘʶʱʠʭ 

ʟʘʷʚʣʝʥʥʫʶ ʟʘʷʚʠʪʝʣʝʤ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʠʣʠ ʩʚʝʜʝʥʠʡ ʦ ʝʛʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ 

ʠʥʦʤ ʨʘʟʤʝʨʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ. 

ɺ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʞʘʣʦʙʝ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʨʦʩʠʪ ʦʙ ʦʪʤʝʥʝ ʨʝʰʝʥʠʷ ʩʫʜʘ ʠ ʧʨʠʥʷʪʠʠ ʧʦ ʜʝʣʫ ʥʦʚʦʛʦ 

ʨʝʰʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʟʘʷʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʈʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʝʥʘ ʩʫʜʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʣʶʯʝʥʠʷ ʵʢʩʧʝʨʪʘ, 

ʢʦʪʦʨʦʝ ʥʝ ʚʳʟʳʚʘʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʤʥʝʥʠʡ. 

ʇʨʠ ʪʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʨʝʰʝʥʠʝ ʩʫʜʘ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʟʘʢʦʥʥʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʪʘʪʴʝʡ 328 ɻʂ ʈʌ, ʉʫʜʝʙʥʘʷ ʢʦʣʣʝʛʠʷ ʧʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʜʝʣʘʤ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʠʣʘ: ʘʧʝʣʣʷʮʠʦʥʥʫʶ ʞʘʣʦʙʫ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ - ʫʜʦʚʣʝʪʚʦʨʠʪʴ.  

ɺ ʩʣʝʜʫʶʱʝʤ ʜʝʣʝ ʟʘʷʚʠʪʝʣʷʤ ʙʳʣʦ ʦʪʢʘʟʘʥʦ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʠʭ ʟʘʷʚʣʝʥʠʷ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʨʘʟʤʝʨʝ ʝʛʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɺ ʩʫʜʝ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʠʥʩʪʘʥʮʠʠ ʟʘʷʚʠʪʝʣʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʯʝʪ ʦʙ ʦʮʝʥʢʝ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 9 ʠʶʥʷ 2014 ʛʦʜʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʵʢʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʥʝʛʦ. 

ʆʜʥʘʢʦ ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʚʦ ʚʥʠʤʘʥʠʝ ʩʫʜʦʤ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʠʥʩʪʘʥʮʠʠ 

ʠ ʩʣʫʞʠʪʴ ʧʦʚʦʜʦʤ ʢ ʦʪʤʝʥʝ ʟʘʢʦʥʥʦʛʦ ʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʫʜʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʠʣʫ ʯʘʩʪʠ 4 ʩʪʘʪʴʠ 327.1 

ɻʂ ʈʌ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʩʫʜʝ ʧʝʨʚʦʡ ʠʥʩʪʘʥʮʠʠ, ʥʝ 

ʧʨʠʥʠʤʘʶʪʩʷ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʫʜʦʤ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʠʥʩʪʘʥʮʠʠ. [1, ʩ. 21]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʪʘʪʴʝʡ 328 ɻʂ ʈʌ, ʉʫʜʝʙʥʘʷ ʢʦʣʣʝʛʠʷ ʧʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʜʝʣʘʤ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʠʣʘ: ʨʝʰʝʥʠʝ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ 

ʦʩʪʘʚʠʪʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ, ʘ ʘʧʝʣʣʷʮʠʦʥʥʫʶ ʞʘʣʦʙʫ ʟʘʷʚʠʪʝʣʝʡ - ʙʝʟ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ. [2, ʩ. 18]. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʝʛʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʜʘʪʫ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

ʢʦʪʦʨʫʶ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʝʛʦ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʝʨʝʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʢʦʤʠʩʩʠʠ. ʂʦʤʠʩʩʠʷ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʧʦʨʦʚ 

ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʧʦʣʥʦʤʦʯʝʥʘ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦʙ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʨʘʟʤʝʨʝ ʝʛʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʦʛʣʘʩʥʦ 

ʦʪʯʝʪʫ ʦ ʨʳʥʦʯʥʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʜʣʷ ʮʝʣʝʡ ʧʦʜʘʯʠ ʟʘʷʚʣʝʥʠʷ ʦ ʧʝʨʝʩʤʦʪʨʝ ʝʛʦ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʜʘʪʫ, ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʪʦʨʫʶ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. [3, ʩ. 29]. 

ʃʶʜʠ ʥʝ ʩʦʛʣʘʩʥʳ ʧʣʘʪʠʪʴ ʙʦʣʴʰʦʡ ʥʘʣʦʛ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʮʝʥʝʥʘ ʧʦ ʢʘʜʘʩʪʨʦʚʦʡ  
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ʩʪʦʠʤʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʮʝʥʘ ʦʙʲʝʢʪʘ ʩʦ ʚʨʝʤʝʥʝʤ ʩʥʠʞʘʝʪʩʷ ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʦʜʘʪʴ ʜʘʥʥʳʡ 

ʦʙʲʝʢʪ ʧʦ ʚʳʩʦʢʦʡ ʮʝʥʝ.  

ʊʝʨʤʠʥ çʮʝʥʘè ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʠʥʦʥʠʤ ʩʪʦʠʤʦʩʪʠ, ʥʦ, ʙʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʨʘʟʥʳʝ ʧʦʥʷʪʠʷ. ʇʦʜ 

ʮʝʥʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʝʥʝʞʥʘʷ ʩʫʤʤʘ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʧʦʢʫʧʘʪʝʣʝʤ ʧʨʦʜʘʚʮʫ ʚ ʦʙʤʝʥ 

ʥʘ ʚʝʱʴ ʚ ʨʝʘʣʴʥʦʡ ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʩʜʝʣʢʝ. [5, ʩ. 3]. 

ʂʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʢʚʘʨʪʠʨʳ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʫʶ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʌʝʜʝʨʘʣʴʥʘʷ ʉʣʫʞʙʘ ʂʘʜʘʩʪʨʘ ʠ ʂʘʨʪʦʛʨʘʬʠʠ (ʂʘʜʘʩʪʨʦʚʘʷ ʧʘʣʘʪʘ).  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʤʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʪʦ ʦʥʘ ʦʯʝʥʴ ʙʣʠʟʢʘ ʢ ʨʳʥʦʯʥʦʡ, ʠ ʚ ʥʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʫʯʠʪʳʚʘʝʪʩʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠʟʥʦʩ ʩʪʨʦʝʥʠʷ, ʵʪʘʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʴ. 

ʉ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʧʦʧʨʘʚʢʠ ʚ ʅʘʣʦʛʦʚʳʡ ʢʦʜʝʢʩ ʈʌ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʢ 2020 ʛʦʜʫ 

ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʢʘʜʘʩʪʨʦʚʦʡ, ʘ ʥʝ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ. [8, ʩ. 3].  

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʦʧʨʘʚʢʠ ʢʘʩʘʶʪʩʷ ʥʘʯʠʩʣʝʥʠʷ ʥʘʣʦʛʘ, ʢʘʢ ʥʘ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ (ʢʚʘʨʪʠʨʳ, ʜʦʤʘ), 

ʪʘʢ ʠ ʥʘ ʥʝʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ (ʛʘʨʘʞʠ, ʤʘʰʠʥʦʤʝʩʪʘ, ʦʬʠʩʥʳʝ ʠ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ). 

ʉʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʪʦʠʤʦʩʪʴʶ ʜʦ 300 ʤʣʥ. ʨʫʙʣʝʡ ʩʦʩʪʘʚʣʷʝʪ: 

- ʜʣʷ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ - 0,1% ʦʪ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ (ʧʨʠ ʵʪʦʤ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ 

ʙʘʟʦʚʫʶ ʩʪʘʚʢʫ ʥʘʣʦʛʘ ʜʦ 0,3% ʠʣʠ ʧʦʥʠʞʘʪʴ ʝʝ ʜʦ ʥʫʣʷ); 

- ʜʣʷ ʪʦʨʛʦʚʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʝʣʦʚʳʭ ʮʝʥʪʨʦʚ, ʦʬʠʩʦʚ, ʪʦʨʛʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʦʙʱʝʧʠʪʘ 

- 2% ʦʪ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ; 

- ʜʣʷ ʧʨʦʯʠʭ ʦʙʲʝʢʪʦʚ - 0,5%. 

ʆʙʲʝʢʪʳ, ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 300 ʤʣʥ. ʨʫʙʣʝʡ, ʦʙʣʘʛʘʶʪʩʷ ʧʦ ʧʦʚʳʰʝʥʥʦʡ 

ʩʪʘʚʢʝ ʥʘʣʦʛʘ, ʩʦʩʪʘʚʣʷʶʱʝʡ 2%. [7, ʩ. 1]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɿ ʈʌ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʥʝ ʯʘʱʝ ʯʝʤ ʦʜʠʥ ʨʘʟ ʚ 

ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ (ʚ ʛʦʨʦʜʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʠ ʥʝ ʯʘʱʝ ʯʝʤ ʦʜʠʥ ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ) ʠ ʥʝ ʨʝʞʝ ʯʝʤ 

ʦʜʠʥ ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʩ ʜʘʪʳ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʪʦʨʫʶ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ 

ʦʮʝʥʢʘ. [3, ʩ. 24]. 

ʇʦʜ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʦʙʲʝʢʪʘ ʦʮʝʥʢʠ ʧʦʥʠʤʘʶʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʫʶ ʮʝʥʫ, ʧʦ ʢʦʪʦʨʦʡ ʦʙʲʝʢʪ 

ʦʮʝʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʯʫʞʜʝʥ ʥʘ ʦʪʢʨʳʪʦʤ ʨʳʥʢʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ, ʢʦʛʜʘ ʩʪʦʨʦʥʳ ʩʜʝʣʢʠ ʜʝʡʩʪʚʫʶʪ 

ʨʘʟʫʤʥʦ, ʨʘʩʧʦʣʘʛʘʷ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʥʘ ʚʝʣʠʯʠʥʝ ʮʝʥʳ ʩʜʝʣʢʠ ʥʝ ʦʪʨʘʞʘʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ 

ʯʨʝʟʚʳʯʘʡʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. [6, ʩ. 2]. 

ʈʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

- ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ ʜʦʣʞʥʠʢʘ ʚ ʭʦʜʝ ʧʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ; 

- ʚ ʩʣʫʯʘʝ ʠʟʲʷʪʠʷ ʠʤʫʱʝʩʪʚʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʫʞʜ; 

- ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʥʝ ʜʝʥʝʞʥʳʭ ʚʢʣʘʜʦʚ ʚ ʫʩʪʘʚʥʳʡ ʢʘʧʠʪʘʣ; 

- ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʣʦʛʘ; 

- ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʨʘʟʤʝʱʝʥʥʳʭ ʘʢʮʠʡ ʦʙʱʝʩʪʚʘ, ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʦʙʱʝʩʪʚʦʤ ʧʦ ʨʝʰʝʥʠʶ 

ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʦʙʱʝʩʪʚʘ ʠ ʜʨ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʨʳʥʦʯʥʦʡ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʧʨʦʜʘʞ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʨʳʥʦʢ ʟʝʤʣʠ ʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʝʘʣʴʥʳʝ ʧʨʦʜʘʞʠ, ʢʦʛʜʘ ʠʤʝʥʥʦ ʨʳʥʦʢ 

ʬʦʨʤʠʨʫʝʪ ʮʝʥʳ, ʠ ʟʘʜʘʯʘ ʦʮʝʥʱʠʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʨʳʥʦʢ, ʩʨʘʚʥʠʚʘʪʴ 

ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʜʘʞʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʪʴ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʦʮʝʥʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ 

ʜʘʥʥʳʭ ʧʦ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʲʝʢʪʘʤ. ɽʩʣʠ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʚʳʰʝʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʦʙʲʝʢʪ ʪʝʨʷʝʪ ʩʚʦʶ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʘ ʵʪʦ 

ʨʘʚʥʦʩʠʣʴʥʦ ʝʛʦ ʩʤʝʨʪʠ. ʆʜʥʘʢʦ ʟʘʥʠʞʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʪʘʢʞʝ ʥʝʵʬʬʝʢʪʠʚʥʦ. ʅʠʟʢʘʷ 

ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʥʝ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʠʢʘ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʠʣʠ ʩʪʨʦʝʥʠʝ. ʀ ʪʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʠ ʢʘʢ ʨʝʛʫʣʷʪʦʨ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɽʱʝ ʥʠʢʦʤʫ ʥʝ ʫʜʘʣʦʩʴ ʦʙʞʘʣʦʚʘʪʴ ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠʤʦʩʪʴ. ʂʪʦ ʙʳ ʥʝ ʧʦʜʘʚʘʣ ʠʩʢ ʚ ʩʫʜ, ʚ  
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ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʝʣʘʤ ʙʳʣʦ ʦʪʢʘʟʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝʚʦʟʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠʤʦʩʪʴ ʩʧʦʨʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʚʥʦʡ ʠʭ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʜʘʪʳ ʧʨʠ ʥʘʣʠʯʠʠ ʥʦʚʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʵʪʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ɼ.ʖ. ʂʘʨʘʥʜʝʝʚ 

ɸʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤè 

ʀʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʍʘʢʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ 

ʛ. ɸʙʘʢʘʥ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʅɸʃʀɿ ʇɽʈʉʇɽʂʊʀɺ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄɽʈʓ ʅɽʆʇʈɽɼɽʃɽʅʅʆʉʊʀ ʀʅʌʆʈʄɸʎʀʀ ɺ 

ʎɽʃʗʍ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʉʃʆɾʅʓʍ ʊɽʍʅʀʏɽʉʂʀʍ ʉʀʉʊɽʄ 

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʝʪʠ. ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʘʚʪʦʨʦʤ 

ʚʳʷʚʣʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʠʪʝʨʠʷ ʤʝʨʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʩʪʨʫʢʪʫʨ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʪʨʫʢʪʫʨʳ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʤʝʨʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʤʧʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤʧʘʤʠ ʨʘʟʚʠʪʠʷ 

ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [1], ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ 

ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʩʝʪʠ ʛʦʨʦʜʩʢʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʎʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ, ʬʠʢʩʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

http://www.consultant.ru/document/cons_doc_LAW_5142/
http://www.consultant.ru/document/cons_doc_LAW_5142/
https://www.api.nnov.ru/information/theme_25/yurist25_5
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ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʝʛʦ ʩʦʟʜʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʩʣʦʞʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [2] ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [3], ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʷʚʣʝʥʠʝʤ ʩʘʤʳʭ 

ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʚʳʛʦʜʥʳʭ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʠ ʚʘʞʥʳʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʟʘʜʘʯʫ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʩʪʨʫʢʪʫʨʳ ʩʣʦʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʟ ʚʩʝʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʜʦʣʞʝʥ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝʤ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʥʝʤʫ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʨʝʜʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʪʘʢʠʝ ʢʘʢ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚ ʦʩʥʦʚʥʦʤ 

ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʣʠʰʴ ʢʨʠʪʝʨʠʶ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʦʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʩʵʢʦʥʦʤʣʝʥʥʳʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʨʘʯʝʥʳ ʥʘ ʧʦʯʠʥʢʫ ʚʳʭʦʜʷʱʠʭ ʠʟ ʩʪʨʦʷ 

ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʨʦʝʥʥʦʡ ʩʝʪʠ. ʏʪʦʙʳ ʵʪʦʛʦ ʠʟʙʝʞʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʯʠʩʣʦ ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʢʨʠʪʝʨʠʝʚ ʜʦʙʘʚʠʪʴ ʢʨʠʪʝʨʠʡ ʥʘʜʝʞʥʦʩʪʠ [4], ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: ʙʝʟʦʪʢʘʟʥʦʩʪʴ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʩʦʭʨʘʥʷʝʤʦʩʪʴ ʠ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʠʚʣʝʯʝʥʠʝ ʪʝʦʨʠʠ 

ʠʥʬʦʨʤʘʮʠʠ [5], ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʢʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘʢ ʤʝʨʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʪʘʢʞʝ 

ʥʘʟʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʥʪʨʦʧʠʝʡ. ʊʝʨʤʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʥʪʨʦʧʠʷ ʙʳʣ ʚʚʝʜʝʥ ʂʣʦʜʦʤ ʐʝʥʥʦʥʦʤ ʚ 

ʝʛʦ ʩʪʘʪʴʝ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʚʷʟʠè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʜʚʫʭ ʯʘʩʪʷʭ ʚ Bell System Technical Journal ʚ 

1948 ʛʦʜʫ [6]. ʋʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʣʦʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʤʫ ʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʳʙʦʨʫ ʩʪʨʫʢʪʫʨʳ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ çʩʪʘʨʝʥʠʷè ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ. ɺ ʩʪʘʪʴʝ [7] ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʷʜʦʤ ʩʚʦʡʩʪʚ 

ʵʥʪʨʦʧʠʠ, ʧʨʠʩʫʱʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʩʪʘʪʴʝ [8].  

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʦʪ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʨʩʧʝʢʪʠʚ ʚʢʣʶʯʝʥʠʷ, ʚ ʯʠʩʣʦ ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʪʘʢʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʥʪʨʦʧʠʷ. 
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ɺ.ʌ. ʂʦʚʷʟʠʥ 

 ʜ. ʙ. ʥ., ʧʨʦʬʝʩʩʦʨ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ çɻʦʨʥʳʡè 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅ.ɸ. ɻʣʫʰʢʦʚʘ 

 ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʘʩʩʠʩʪʝʥʪ ʧʨʦʬʝʩʩʦʨʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ çɻʦʨʥʳʡè 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɿɸʑʀʊɸ ɾʀʃʆʁ ɿʆʅʓ ʇʆʉɽʃɽʅʀʗ ʆʊ ɺʆɿɼɽʁʉʊɺʀʗ ʐʋʄɸ 

ɸʂʋʉʊʀʏɽʉʂʀʄʀ ʕʂʈɸʅɸʄʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʥʦʨʤʳ ʫʨʦʚʥʷ ʰʫʤʘ ʞʠʣʳʭ ʟʦʥ ʟʘʩʪʨʦʡʢʠ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʥʦʨʤʠʨʫʝʤʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ. ʇʨʠʚʝʜʝʥʳ ʥʦʨʤʳ ʰʫʤʘ ʧʦʝʟʜʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʞʠʣʦʡ ʟʦʥʳ, 

ʨʘʩʯʝʪ ʥʦʨʤʠʨʫʝʤʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ, ʘ ʪʘʢ ʞʝ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ ʩ ʧʦʤʦʱʴʶ 

ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʐʫʤ, ʥʦʨʤʘ ʰʫʤʘ, ʟʘʱʠʪʘ ʦʪ ʰʫʤʘ, ʩʥʠʞʝʥʠʝ ʟʚʫʢʘ ʚ ʞʠʣʳʭ ʟʦʥʘʭ, ʰʫʤʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ. 

 

 ʇʣʘʥʠʨʦʚʢʘ ʠ ʟʘʩʪʨʦʡʢʘ ʟʝʤʝʣʴ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʰʫʤʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ.  

ɿʘʱʠʪʘ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʉʚʦʜʘ ʧʨʘʚʠʣ 51.13330.2011 [5], ʧʫʪʝʤ: 

¶ ʧʨʠʤʝʥʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʧʨʠʝʤʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ 

ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ;  

¶ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʩʩʠʨʦʚʢʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ;  

¶ ʨʘʟʤʝʱʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʰʫʤʦʟʘʱʠʪʥʳʭ ʟʜʘʥʠʡ ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ;  

¶ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʨʠʝʤʦʚ ʛʨʫʧʧʠʨʦʚʢʠ ʰʫʤʦʟʘʱʠʪʥʳʭ ʠ ʦʙʳʯʥʳʭ ʟʜʘʥʠʡ; 

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʥʘ 

ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʧʨʦʝʟʜʝ ʯʝʨʝʟ ʞʠʣʳʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʠ ʣʝʯʝʙʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ; 

¶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠʜʦʨʦʞʥʳʭ ʵʢʨʘʥʦʚ, ʫʩʪʘʥʦʚʢʫ 

ʰʫʤʦʟʘʱʠʪʥʳʭ ʦʢʦʥ ʚ ʟʜʘʥʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʰʫʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʉʅʠʇ 23-03-2003 [6] ʢ ʜʘʥʥʦʤʫ ʧʝʨʝʯʥʶ ʜʦʙʘʚʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʰʫʤʦʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʫʨʦʚʥʝʡ ʰʫʤʘ ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʢʫʩʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ ʦ 

ʩʭʝʤʘʭ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʫʢʘʟʘʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʤʘʛʠʩʪʨʘʣʝʡ, ʘ ʪʘʢʞʝ ʟʦʥ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʩʪʨʦʡʢʠ ʠʟ-ʟʘ ʫʩʣʦʚʠʡ ʰʫʤʘ. ʅʘ ʩʭʝʤʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʢʘʟʘʥʳ ʚʩʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʟʜʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʵʪʘʞʥʦʩʪʠ.  

ʈʘʩʯʝʪ ʫʨʦʚʥʷ ʰʫʤʘ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʨʘʩʯʝʪʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʱʠʱʘʝʤʦʛʦ ʦʪ ʰʫʤʘ ʦʙʲʝʢʪʘ. 

ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʩʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧ.ʇʘʥʛʦʜʳ ʅʘʜʳʤʩʢʦʛʦ 

ʨʘʡʦʥʘ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʣʝʜʫʝʪ 

ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 

ü ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ ʩ ʦʪʜʝʣʝʥʠʝʤ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʦʪ 

ʧʨʦʤʳʰʣʝʥʥʳʭ, ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʭ ʟʦʥ ʠ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ; 

ü ʪʨʘʩʩʠʨʦʚʢʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʜʦʨʦʛ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʛʨʫʟʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʦʙʭʦʜ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʠ  
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ʟʦʥ ʦʪʜʳʭʘ; ʩʦʚʤʝʱʝʥʠʝ ʪʨʘʩʩʠʨʦʚʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʘʭ ʩʢʦʨʦʩʪʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʚ ʦʙʭʦʜ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʘ ʪʘʢʞʝ ʣʝʯʝʙʥʦ-ʢʫʨʦʨʪʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ; 

ü ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʧʦ ʩʦʩʪʘʚʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʤʘ ʛʨʫʟʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʛʠʩʪʨʘʣʠ; 

ü ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʫʣʠʮ ʩ 

ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ; 

ü ʫʢʨʫʧʥʝʥʠʝ ʤʝʞʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʤʘʩʩʠʚʦʚ ʟʘʩʪʨʦʡʢʠ ʦʪ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ; 

ü ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʨʘʥʠʮʝ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʠ ʛʨʫʧʧ ʞʠʣʳʭ ʜʦʤʦʚ; 

ü ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʫʤʦʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʪʨʘʩʩʠʨʦʚʢʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʫʣʠʮ 

ʠ ʜʦʨʦʛ. 

ʇʨʠ ʧʨʦʝʢʪʝ ʧʣʘʥʠʨʦʚʢʠ ʞʠʣʦʛʦ ʨʘʡʦʥʘ ʧ. ʇʘʥʛʦʜʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʰʫʤʘ ʧʨʠʥʠʤʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 

¶ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʚʜʦʣʴ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ 

ʥʝʦʙʭʦʜʠʤʦʝ ʩʥʠʞʝʥʠʝ ʰʫʤʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ ʚ ʚʠʜʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ (ʦʪʢʦʩʦʚ ʚʳʝʤʦʢ, ʥʘʩʳʧʝʡ), ʚ ʚʠʜʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

(ʚʝʨʪʠʢʘʣʴʥʳʝ ʠʣʠ ʥʘʢʣʦʥʥʳʝ ʩʪʝʥʢʠ, ʛʘʣʝʨʝʠ ʠ ʪ.ʧ.), ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ ʵʢʨʘʥʦʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, ʥʘʩʳʧʴ+ʩʪʝʥʢʘ) [5]; 

¶ ʚ ʢʘʯʝʩʪʚʝ ʟʜʘʥʠʡ-ʵʢʨʘʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʜʘʥʠʷ ʥʝʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʛʘʨʘʞʠ, 

ʧʨʝʜʧʨʠʷʪʠʷ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʤʥʦʛʦʵʪʘʞʥʳʝ ʰʫʤʦʟʘʱʠʪʥʳʝ 

ʞʠʣʳʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʜʘʥʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʨʘʟʤʝʱʘʝʤʳʭ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʰʫʤʘ ʠ ʟʘʱʠʱʘʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ 

ʩʨʝʜʩʪʚʘʤʠ ʰʫʤʦʛʣʫʱʝʥʠʷ ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʠ ʥʝ ʩʦʟʜʘʚʘʪʴ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʰʫʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ 

ʧʦʤʝʱʝʥʠʷʭ, ʟʘʱʠʱʘʝʤʳʭ ʦʪ ʰʫʤʘ; 

¶ ʪʘʢ ʞʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʰʠʪʳ ʦʪ ʰʫʤʘ ʤʦʛʫʪ ʙʳʪʴ ʟʜʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʬʘʩʘʜʝ, ʦʙʨʘʱʝʥʥʦʤ ʚ ʩʪʦʨʦʥʫ 

ʤʘʛʠʩʪʨʘʣʠ, ʫʩʪʘʥʦʚʣʝʥʳ ʰʫʤʦʟʘʱʠʪʥʳʝ ʦʢʥʘ, ʩʥʘʙʞʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʩ ʛʣʫʰʠʪʝʣʷʤʠ ʰʫʤʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʨʝʙʫʝʤʫʶ ʟʘʱʠʪʫ ʦʪ ʰʫʤʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʪʨʦʡʢʠ ʧ. ʇʘʥʛʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʦʨʫʞʝʥʠʝ 

ʰʫʤʦʟʘʱʠʪʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʵʢʨʘʥʦʚ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʥʘʢʣʦʥʥʳʭ ʩʪʝʥʦʢ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʷʚʣʷʶʱʠʭʩʷ ʥʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʐʫʤʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ - ʩʦʦʨʫʞʝʥʠʷ ʚ ʚʠʜʝ ʩʪʝʥʢʠ, ʟʝʤʣʷʥʦʡ ʥʘʩʳʧʠ, ʛʘʣʝʨʝʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʜʦʣʴ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʰʫʤʘ [6]. 

ɸʢʫʩʪʠʯʝʩʢʠʝ ʵʢʨʘʥʳ ʜʦʣʞʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʬʫʥʜʘʤʝʥʪʳ. ɺʩʝ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʤʝʭʘʥʠʯʝʩʢʠ ʧʨʦʯʥʳʤʠ ʠ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʥʝʛʦʚʳʭ, ʚʝʪʨʦʚʳʭ ʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʂʦʥʩʪʨʫʢʮʠʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʢʫʩʪʠʯʝʩʢʠʭ ʵʢʨʘʥʦʚ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ 

ʧʣʦʪʥʦʝ ʧʨʠʤʳʢʘʥʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ ʙʝʟ ʱʝʣʝʡ ʠ ʦʪʚʝʨʩʪʠʡ. ʅʠʞʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʵʢʨʘʥʦʚ ʜʦʣʞʥʳ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʧʣʦʪʥʫʶ (ʙʝʟ ʧʨʦʩʚʝʪʦʚ) ʢ ʬʫʥʜʘʤʝʥʪʫ ʠʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ (ʜʦ 3 ʜɹɸ) ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʢʨʘʥʘ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʠʩʪʦʯʥʠʢʫ ʰʫʤʘ, ʤʘʪʝʨʠʘʣʘʤʠ ʩ ʚʳʩʦʢʠʤ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝʤ ʠʣʠ ʫʩʪʘʥʦʚʢʦʡ ʥʘ 

ʚʝʨʭʥʝʤ ʨʝʙʨʝ ʵʢʨʘʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʣʫʞʘʱʠʭ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʝʠʚʘʥʠʷ ʠ 

ʧʦʛʣʦʱʝʥʠʷ ʜʠʬʨʘʛʠʨʫʶʱʝʡ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ. ɿʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʙʣʠʮʦʚʢʠ 

ʵʢʨʘʥʘ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʪʘʙʠʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʙʳʪʴ 

ʙʠʦ- ʠ ʚʣʘʛʦʩʪʦʡʢʠʤʠ, ʥʝ ʚʳʜʝʣʷʪʴ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʯʘʩʪʴ ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʟʘ ʵʢʨʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʩʘʤ ʵʢʨʘʥ, 

ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʵʢʨʘʥʘ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʯʪʦʙʳ ʠʥʜʝʢʩ ʠʟʦʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʨʘʥʘ ʙʳʣ ʥʝ ʤʝʥʝʝ 25 ʜɹɸ [5]. 

ɺʳʩʦʪʫ ʘʢʫʩʪʠʯʝʩʢʠʭ ʵʢʨʘʥʦʚ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʠʨʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 3-6 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʩʦʪʳ ʟʘʱʠʱʘʝʤʳʭ ʦʪ ʰʫʤʘ ʟʜʘʥʠʡ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʛʠʩʪʨʘʣʠ. ɼʣʠʥʘ ʵʢʨʘʥʦʚ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʩʦʪʥʠ ʤʝʪʨʦʚ ʠ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ [5]. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʧ. ʇʘʥʛʦʜʳ, ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ 2014 ʛʦʜʘ 10 000 ʯʝʣʦʚʝʢ [2], ʫʩʪʘʥʦʚʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʝʞʜʫ ʣʠʥʠʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʧʫʪʠ ʠ ʞʠʣʦʡ ʟʦʥʦʡ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ ʚ 100 ʤ ʥʝʪ ʥʠʢʘʢʦʡ ʟʘʱʠʪʳ ʦʪ ʰʫʤʦʚʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʝʟʜʦʚ (ʨʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 ïɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ ʠ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʘʙʣʠʮʳ 3 ʉʅ 2.2.4/2.1.8.562-96 [4] ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʞʠʣʳʤ ʟʜʘʥʠʷʤ, ʜʦʤʘʤ ʦʪʜʳʭʘ, ʜʦʤʘʤ-ʠʥʪʝʨʥʘʪʘʤ ʜʣʷ ʧʨʝʩʪʘʨʝʣʳʭ ʠ ʠʥʚʘʣʠʜʦʚ ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ ʩ 7.00 ʜʦ 23.00 - 70 ʜɹɸ, ʠ ʩ 23.00 ʜʦ 7.00 - 60 ʜɹɸ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʫʤ ʧʦʝʟʜʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 [1]. 

ʊʘʙʣʠʮʘ 1  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʫʤʘ ʧʦʝʟʜʦʚ 

ʊʠʧ ʧʦʝʟʜʘ ʉʢʦʨʦʩʪʴ, ʢʤ/ʯʘʩ ʋʨʦʚʥʠ ʟʚʫʢʘ, ʜɹɸ ʉʨʝʜʥʠʡ ʫʨʦʚʥʝʥʴ ʟʚʫʢʘ, 

ʜɹɸ 

ɻʨʫʟʦʚʳʝ 30-90 78-88 83 

ʕʣʝʢʪʨʦʧʦʝʟʜʘ 40-120 76-90 83 

ʇʘʩʩʘʞʠʨʩʢʠʝ 40-130 78-88 83 

 

ɺ ʩʨʝʜʥʝʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ ʦʢʘʟʳʚʘʝʪ ʥʘ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ ʧ. ʇʘʥʛʦʜʳ ʰʫʤʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚ 83 ʜɹɸ. ʅʦ ʤʝʞʜʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʫʪʝʤ ʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠʤʝʝʪʩʷ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʰʠʨʠʥʦʡ 

100 ʤ, ʦʪʩʶʜʘ, ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʙʫʜʝʪ ʩʥʠʞʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʟʚʫʢʘ 

(ʧʨʦʭʦʜʷʱʠʤ ʧʦʝʟʜʦʤ) ʠ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʦʡ (ʞʠʣʳʤʠ ʜʦʤʘʤʠ) (ʨʠʩʫʥʦʢ 2) [1].  

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤ ʩʥʠʟʠʪʩʷ ʥʘ 16 ʜɹɸ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʫ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ 

ʦʥ ʩʦʩʪʘʚʠʪ 83 ʜɹɸ -16 ʜɹɸ = 67 ʜɹɸ ʧʨʠ ʜʦʧʫʩʪʠʤʳʭ 70 ʜɹɸ (ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ) ʠ 60 ʜɹɸ (ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ). ʀʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ. 

 
ʈʠʩʫʥʦʢ 2 ɻʨʘʬʠʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʚʫʢʘ ʚ ʜɹɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ 

ʰʫʤʘ ʠ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʦʡ 1 - ʠʩʪʦʯʥʠʢʠ ʰʫʤʘ ʚʥʫʪʨʠ ʛʨʫʧʧ ʞʠʣʳʭ ʜʦʤʦʚ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ; 

2 - ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʦʝʟʜʘ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʚʫʢʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʠʪʴ ʰʫʤʦʟʘʰʠʪʥʳʝ ʵʢʨʘʥʳ, ʩʦʦʨʫʞʝʥʠʷ 

ʚ ʚʠʜʝ ʩʪʝʥʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʜʦʣʴ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ.  

ʀʩʧʳʪʘʥʠʷ ʟʘʱʠʪʥʦʛʦ ʰʫʤʦʧʦʛʣʦʱʘʶʱʝʛʦ ʵʢʨʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʆʆʆ  
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"ʊʈɸʅʉɹɸʈʔɽʈ" ʧʦʢʘʟʘʣʠ [3], ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʟʚʫʢʦʠʟʦʣʷʮʠʝʡ ʚʦ ʚʩʝʭ ʦʢʪʘʚʥʳʭ ʧʦʣʦʩʘʭ 

ʯʘʩʪʦʪ, ʧʨʝʚʳʰʘʶʱʠʡ ʵʬʬʝʢʪ ʩʥʠʞʝʥʠʷ ʵʢʨʘʥʦʤ ʫʨʦʚʥʝʡ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ 6 ʜɹɸ. 

ʀʥʜʝʢʩ ʠʟʦʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ ʩʦʩʪʘʚʣʷʝʪ 37 ʜɹɸ. ɼʦʩʪʠʛʥʫʪʳʝ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʠ 

ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʘʥʝʣʝʡ ʵʢʨʘʥʘ ʦʙʝʩʧʝʯʘʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʱʠʪʳ ʦʪ ʰʫʤʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

ʐʫʤʦʧʦʛʣʦʱʘʶʱʠʝ ʧʘʥʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ 2-

ʭ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ: ʚʥʝʰʥʝʡ ʧʘʥʝʣʠ, ʠʤʝʶʱʝʡ ʜʚʘ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʟʘʜʥʝʡ ʧʘʥʝʣʠ, ʪʘʢʞʝ ʠʤʝʶʱʫʶ ʜʚʘ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ. ʉ ʪʦʨʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʙʦʢʦʚʳʝ 

ʢʨʳʰʢʠ. ʄʝʞʜʫ ʚʥʝʰʥʝʡ ʠ ʟʘʜʥʝʡ ʧʘʥʝʣʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʢʦʨʦʙ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʰʫʤʦʧʦʛʣʦʱʘʶʱʝʡ 

ʵʣʝʤʝʥʪ ʠʟ ʤʠʥʝʨʘʣʴʥʦʡ ʠʣʠ ʩʪʝʢʣʦʚʘʪʳ, ʢʘʰʠʨʦʚʘʥʥʦʡ ʩʪʝʢʣʦʭʦʣʩʪʦʤ. 

ʉʚʦʡʩʪʚʘ ʰʫʤʦʧʦʛʣʦʱʘʶʱʝʛʦ ʵʢʨʘʥʘ: 

¶ ʚʳʩʦʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʰʫʤʦʧʦʛʣʦʱʝʥʠʶ;  

¶ ʧʦʞʘʨʦ-ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʴ;  

¶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ;  

¶ ʣʝʛʢʠʡ ʤʦʥʪʘʞ ʠ ʜʝʤʦʥʪʘʞ ʧʨʠ ʨʝʤʦʥʪʝ;  

¶ ʣʝʛʢʦʤʦʶʱʘʷʩʷ ʧʦʚʝʨʭʥʦʩʪʴ.  

 ʉʨʦʢ ʩʣʫʞʙʳ ʵʢʨʘʥʦʚ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʨʦʢʘʪʘ - 25 ʣʝʪ, ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ - 20 ʣʝʪ [3]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʣʘʥʠʨʦʚʢʝ ʠ ʟʘʩʪʨʦʡʢʝ ʧ. ʇʘʥʛʦʜʳ ʥʝ ʙʳʣʠ 

ʩʦʙʣʶʜʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʱʠʪʝ ʞʠʣʦʡ ʟʦʥʳ ʧʦʩʝʣʝʥʠʷ ʦʪ ʰʫʤʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʥʘ 100 ʤ, ʥʦ 

ʫʜʘʝʪʩʷ ʫʤʝʥʴʰʠʪʴ ʰʫʤʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɽʱʝ ʥʝʦʙʭʦʜʠʤʘ ʫʩʪʘʥʦʚʢʘ ʚʜʦʣʴ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʰʫʤʦʟʘʱʠʪʥʦʛʦ ʵʢʨʘʥʘ. ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʣ ʩʥʠʟʠʪʴ ʰʫʤʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʣʫʶ ʟʦʥʫ ʧ. ʇʘʥʛʦʜʳ. 
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ʄ.ʉ. ʂʦʥʦʚʘʣʦʚ 

ʄʘʛʠʩʪʨʘʥʪ 1 ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ çʄʠʊʆʄɼè 

ʌɻɹʆʋ ɺʇʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè, ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
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ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʜʣʷ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ. ʇʨʝʜʣʦʞʝʥʳ ʧʘʨʘʤʝʪʨʳ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʠʟʛʦʪʦʚʠʪʴ ʧʨʦʰʠʚʥʳʝ ʦʧʨʘʚʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ (ʥʝ ʤʝʥʝʝ 15 ʧʨʦʭʦʜʦʚ 

ʧʨʠ ʜʣʠʥʝ ʧʨʦʰʠʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʥʝ ʙʦʣʝʝ 1500 ʤʤ) ʧʨʠ ʠʭ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ (ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 

ʯʝʪʳʨʥʘʜʮʘʪʠʢʨʘʪʥʦʡ ʩʨʝʜʥʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʧʨʘʚʢʠ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʧʨʘʚʢʘ, ʧʨʦʰʠʚʢʘ, ʧʦʚʳʰʝʥʠʝ ʩʪʦʡʢʦʩʪʠ, ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʘʷ ʧʨʦʢʘʪʢʘ, ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʝ ʩʪʘʣʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʩʰʦʚʥʳʭ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʪʨʫʙ ʧʦ ʩʨʝʜʩʪʚʘʤ ʧʨʦʰʠʚʢʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ ʠʟ ʩʧʣʦʰʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

(ʧʝʨʝʜʝʣʴʥʦʡ ʪʨʫʙʳ) ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʝʨʝʜʝʣʘ ʥʝ ʪʨʝʙʫʝʪ ʪʘʢʠʭ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʦʧʝʨʘʮʠʡ ʢʘʢ ʨʘʩʪʦʯʢʘ ʠ 

ʦʙʪʦʯʢʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʚʳʰʝʥʥʳʝ ʧʦʪʝʨʠ ʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʚʠʜʝ ʩʪʨʫʞʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʝʩʰʦʚʥʳʝ ʛʦʨʷʯʝʢʘʪʘʥʳʝ ʪʨʫʙʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʠʭ ʨʘʩʪʦʯʥʳʭ ʘʥʘʣʦʛʦʚ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʩʘʤʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦʡ ʦʧʝʨʘʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʰʠʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʩʧʣʦʰʥʦʡ ʟʘʛʦʪʦʚʢʠ [1, ʩ. 135; 2, ʩ. 545], ʪʘʢ ʢʘʢ ʜʝʬʝʢʪʳ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʦʡ ʧʝʨʝʜʝʣʴʥʦʡ ʪʨʫʙʳ ʜʘʚʣʝʥʠʝʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʙʨʘʢʫ ʛʦʪʦʚʦʡ ʪʨʫʙʳ. 

ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʰʠʚʥʘʷ ʦʧʨʘʚʢʘ, ʢʦʪʦʨʘʷ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʝʣʴʥʦʡ ʪʨʫʙʳ [1, ʩ. 135; 2, ʩ. 545, 553; 3, ʩ. 1]. ʇʨʦʰʠʚʥʘʷ ʦʧʨʘʚʢʘ ʨʘʙʦʪʘʝʪ ʚ 

ʩʣʦʞʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʮʠʢʣʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 20 ʜʦ 1100 Üʉ ʧʨʠ 

ʮʠʢʣʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʜʘʚʣʝʥʠʷ ʧʨʦʰʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ (ʚ ʤʦʤʝʥʪ ʧʨʦʰʠʚʢʠ ʜʘʚʣʝʥʠʝ ʥʘ 

ʦʧʨʘʚʢʫ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 170 ʄʇʘ), ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʜʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʨʘʚʢʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 1 ʤ/ʩ) [1, ʩ. 135; 4, ʩ. 23 - 29]. ʇʨʠ ʵʪʦʤ, ʧʨʠ ʧʨʦʰʠʚʢʝ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʚʥʫʪʨʝʥʥʝʝ 

ʦʭʣʘʞʜʝʥʠʝ ʦʧʨʘʚʦʢ ʚʦʜʦʡ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠ ʜʘʞʝ ʚʨʝʜʥʦ ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʝʥ ʠ ʟʘʢʘʪʦʚ [1, ʩ. 136; 5, 

ʩ. 75 ï 76; 6, ʩ. 16 - 19]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʦʡʢʦʩʪʴ ʦʧʨʘʚʦʢ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʤʝʪʘʣʣʠʟʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʮʝʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ 

ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʠ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʧʨʦʭʦʜ [1, ʩ. 135; 2, 

ʩ. 512 - 521], ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʳʭ ʪʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʫʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʩʪʦʡʢʦʩʪʠ ʧʨʦʰʠʚʥʳʭ ʦʧʨʘʚʦʢ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ ʦʧʨʘʚʦʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʦʙʲʝʤʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ (ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʤʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʯʝʤ ʫ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ); 

- ʧʦʣʫʯʠʪʴ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʞʘʨʦʧʨʦʯʥʦʩʪʠ ʠ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʦʧʨʘʚʦʢ (ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ, ʯʝʤ ʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʨʘʚʦʢ); 

- ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʦʧʨʘʚʦʢ ʩ ʤʝʪʘʣʣʦʤ ʧʨʦʰʠʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ; 

- ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʘʚʦʢ ʧʨʦʯʥʦʛʦ, ʠʟʥʦʩʦʩʪʦʡʢʦʛʦ ʦʢʩʠʜʥʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʥʘ ʩʪʘʥʘʭ ʧʦʧʝʨʝʯʥʦ-

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʦʧʨʘʚʢʠ ʢʘʢ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ, 

ʥʘʧʨʠʤʝʨ, 20ʍʅ4ʌɸ, 25ʍʅ3ɸ, 35ʍʅ2ʌ, 40ɻ2ʌ, 40ʍʉʄʌ; ʪʘʢ ʠ ʠʟ ʤʦʣʠʙʜʝʥʦʚʳʭ ʩʧʣʘʚʦʚ, ʥʘʧʨʠʤʝʨ, 

ʤʘʨʦʢ TZM ʠ TZC. ʈʝʞʝ ʦʧʨʘʚʢʠ ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʞʘʨʦʧʨʦʯʥʳʭ ʩʧʣʘʚʦʚ ʥʘ ʥʠʢʝʣʝʚʦʡ ʠ ʢʦʙʘʣʴʪʦʚʦʡ ʦʩʥʦʚʘʭ, 

ʥʘʧʨʠʤʝʨ, ʤʘʨʦʢ ʕʀ-437ɹ ʠ ʕʇ131. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʨʘʚʢʠ ʩ ʢʝʨʘʤʠʯʝʩʢʠʤ ʧʦʢʨʳʪʠʝʤ, 

ʥʘʧʨʠʤʝʨ, ʦʧʨʘʚʢʠ ʪʠʧʘ PQSC [7, ʩ. 1 - 34]; ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʨʘʚʢʠ ʩ ʥʘʧʣʘʚʣʝʥʥʳʤʠ ʠʣʠ 

ʧʨʠʩʦʝʜʠʥʝʥʥʳʤʠ ʠʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʥʦʩʢʘʤʠ [1, ʩ. 135 - 138]. 

ʅʘʠʙʦʣʝʝ ʩʪʦʡʢʠʤʠ ʠ ʜʦʨʦʛʠʤʠ ʷʚʣʷʶʪʩʷ ʦʧʨʘʚʢʠ ʠʟ ʤʦʣʠʙʜʝʥʦʚʳʭ ʩʧʣʘʚʦʚ ʠ ʩ ʢʝʨʘʤʠʯʝʩʢʠʤ 

ʧʦʢʨʳʪʠʝʤ, ʥʦ ʧʨʠ ʠʭ ʜʦʨʦʛʦʚʠʟʥʝ (ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʧʨʘʚʢʠ ʚ ʩʨʝʜʥʝʤ ʚʳʰʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʧʨʘʚʢʠ ʠʟ 
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ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ ʚ 50 ʨʘʟ), ʜʘʥʥʳʝ ʪʠʧʳ ʦʧʨʘʚʦʢ ʧʨʠ ʧʨʦʰʠʚʢʝ ʮʝʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ 

ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʟʘʯʘʩʪʫʶ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʧʨʦʭʦʜʦʚ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʦʧʨʘʚʢʠ ʩ 

ʥʘʧʣʘʚʣʝʥʥʳʤʠ ʠʣʠ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤʠ ʠʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʥʦʩʢʘʤʠ, ʟʘʯʘʩʪʫʶ ʩʨʘʚʥʠʤʳ ʧʦ ʩʪʦʡʢʦʩʪʠ ʩ 

ʦʧʨʘʚʢʘʤʠ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ (1 ï 5 ʧʨʦʭʦʜʦʚ) ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʠʭ ʩʪʦʠʤʦʩʪʠ (ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʧʨʘʚʢʠ ʚ ʩʨʝʜʥʝʤ ʚʳʰʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʧʨʘʚʢʠ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ 

ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ ʚ 4 ʨʘʟʘ). 

ɼʣʷ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʦʧʨʘʚʢʠ, ʧʨʦʰʝʜʰʠʝ 

ʩʧʝʮʠʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ (ʤʝʪʘʣʣʠʟʘʮʠʷ, ʦʢʩʠʜʠʨʦʚʘʥʠʝ ʠ ʪ.ʜ.). ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʚ ʧʘʪʝʥʪʝ RU 2446024 C2 [3, ʩ. 1], ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʘʚʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʨʦʙʝʩʪʨʫʡʥʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʣʝʢʪʨʦʜʫʛʦʚʦʝ ʥʘʧʳʣʝʥʠʝ ʧʣʝʥʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʦʢʩʠʜʦʚ ʠ ʞʝʣʝʟʘ. ʊʘʢʞʝ ʧʦ ʧʘʪʝʥʪʫ US 6202463 B1 [8, ʩ. 1] ʠʟʚʝʩʪʥʳ ʦʧʨʘʚʢʠ ʩ ʧʦʢʨʳʪʠʷʤʠ ʠʟ SiC, Al 2O3, 

ZrO2, Si3N4, ʘ ʧʦ ʧʘʪʝʥʪʫ US 5031434 ɸ [9, ʩ. 1] ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʧʨʘʚʢʝ ʜʣʷ ʧʨʦʢʘʪʢʠ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʨʦʬʠʣʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʪʝʣʘ ʩ ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʥʝʛʦ ʟʘʪʝʤ ʦʪʜʝʣʴʥʦ 

ʧʦʢʨʳʪʠʝʤ. ʅʝʜʦʩʪʘʪʢʦʤ ʦʧʠʩʘʥʥʳʭ ʚʰʝ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʦʧʨʘʚʦʢ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʰʝʨʦʭʦʚʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʯʘʩʪʫʶ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʧʦʢʨʳʪʠʷ ʩ 

ʪʝʣʦʤ ʦʧʨʘʚʢʠ, ʧʦʣʫʯʘʶʱʠʝʩʷ ʧʦʢʨʳʪʠʷ ʩʢʣʦʥʥʳ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʣʦʝʥʠʶ ʥʘʥʝʩʝʥʥʦʛʦ 

ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʨʤʠʯʝʩʢʠʭ ʠ (ʠʣʠ) ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ 

ʥʘʥʝʩʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʦʢʨʳʪʠʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʳʭ ʪʠʧʦʚ ʧʨʦʰʠʚʥʳʭ ʦʧʨʘʚʦʢ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʦʧʨʘʚʢʠ ʩ ʥʘʧʣʘʚʣʝʥʥʳʤʠ ʠʣʠ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤʠ ʠʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʥʦʩʢʘʤʠ, 

ʠʟʚʝʩʪʥʳʝ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʘʪʝʥʪʘʤ US 4466265 A [10, ʩ. 1], CN 102284777 A [11, ʩ. 1], ʟʘʯʘʩʪʫʶ ʩʨʘʚʥʠʤʳ ʧʦ 

ʩʪʦʡʢʦʩʪʠ ʩ ʦʧʨʘʚʢʘʤʠ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ, ʪʘʢ ʢʘʢ ʚʦʟʥʠʢʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʘʚʢʠ ʠ ʧʝʨʝʛʨʝʚ ʤʝʥʝʝ ʩʪʦʡʢʦʡ ʯʘʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʝʝ ʨʘʟʨʫʰʝʥʠʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʛʦʨʷʯʝʡ ʜʝʬʦʨʤʘʮʠʠ (RU 2508173 C1 [12, ʩ. 1]), ʚ 

ʢʦʪʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪ ʠʤʝʝʪ ʦʩʥʦʚʥʦʝ ʪʝʣʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʚ ʦʜʥʦʡ ʨʘʙʦʯʝʡ ʟʦʥʝ ʩʥʘʙʞʝʥʥʦʝ 

ʧʦʢʨʳʪʠʝʤ; ʫʣʫʯʰʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʢʨʳʪʠʷ ʩ ʦʩʥʦʚʥʳʤ ʪʝʣʦʤ ʠʥʩʪʨʫʤʝʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, 

ʯʪʦ ʥʘ ʦʩʥʦʚʥʦʤ ʪʝʣʝ ʠʥʩʪʨʫʤʝʥʪʘ ʚʳʧʦʣʥʷʶʪ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʪʘʜʠʷ ʘ) ʩʧʦʩʦʙʘ) ʠ ʥʘ 

ʧʨʦʬʠʣʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʥʦʩʷʪ ʧʦʢʨʳʪʠʝ (ʩʪʘʜʠʷ b)); ʧʨʦʬʠʣʠʨʦʚʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʚʳʰʝʥʠʡ ʠ ʫʛʣʫʙʣʝʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʤʝʭʦʙʨʘʙʦʪʢʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʪʦʯʢʠ; ʧʦʩʣʝ ʩʪʘʜʠʠ ʘ) ʩ 

ʧʦʤʦʱʴʶ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʠʟ ʯʘʩʪʠ ʤʘʪʝʨʠʘʣʘ ʦʩʥʦʚʥʦʛʦ ʪʝʣʘ ʚʜʦʣʴ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʘʯʘʣʘ ʩʦʟʜʘʶʪ ʧʝʨʚʠʯʥʳʡ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʠʟ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʚʠʯʥʳʡ ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ ʥʘʥʦʩʷʪ ʥʘʨʫʞʥʳʡ ʟʘʱʠʪʥʳʡ ʩʣʦʡ, 

ʟʘʧʦʣʥʷʶʱʠʡ ʦʩʪʘʚʰʠʝʩʷ ʤʝʞʜʫ ʚʦʟʚʳʰʝʥʠʷʤʠ ʚʳʝʤʢʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʧʨʦʮʝʩʩ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʣʦʞʝʥ ʠ ʜʦʨʦʛʦʩʪʦʷʱ, ʧʨʠ ʵʪʦʤ ʚʳʙʨʘʥʥʦʝ ʧʨʦʠʟʚʦʣʴʥʦʝ ʩʪʘʣʴʥʦʝ 

ʪʝʣʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-

ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʦ ʜʝʬʦʨʤʘʮʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʧʨʝʚʳʰʘʶʱʝʤʫ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʪʘʣʠ ʦʧʨʘʚʢʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ ʟʘʱʠʪʥʦʛʦ 

ʧʦʢʨʳʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʧʘʪʝʥʪʫ DE 102014000461 A1 [13, ʩ. 1] ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ 

ʦʧʨʘʚʦʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʟʘ ʩʯʝʪ ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʨʦʬʠʣʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ ʢʝʨʘʤʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʨʠʩʪʦʩʪʴʶ ʦʪ 16 ʜʦ 40 %, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʝʱʠʥ ʚ ʥʘʥʝʩʝʥʥʦʤ 

ʩʣʦʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʣʦʞʥʦʩʪʴ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʧʦʚʳʰʝʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʧʨʦʰʠʚʥʳʭ ʦʧʨʘʚʦʢ (ʥʝ ʤʝʥʝʝ 15 

ʧʨʦʭʦʜʦʚ ʧʨʠ ʜʣʠʥʝ ʧʨʦʰʠʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʥʝ ʙʦʣʝʝ 1500 ʤʤ) ʧʨʠ ʠʭ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ (ʥʝ 

ʧʨʝʚʳʰʘʶʱʝʡ ʯʝʪʳʨʥʘʜʮʘʪʠʢʨʘʪʥʦʡ ʩʨʝʜʥʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʧʨʘʚʢʠ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ 

ʩʪʘʣʠ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ: 

- ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ-ʦʩʥʦʚʳ ʦʧʨʘʚʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʣʴ, ʩʦʜʝʨʞʘʱʫʶ ʜʦ 0,2 ʤʘʩ. % ʫʛʣʝʨʦʜʘ, ʜʦ 9 

ʤʘʩ. % ʤʘʨʛʘʥʮʘ, ʜʦ 0,015 ʤʘʩ. % ʩʝʨʳ, ʜʦ 0,015 ʤʘʩ. % ʬʦʩʬʦʨʘ, ʦʪ 20 ʤʘʩ. % ʭʨʦʤʘ, ʦʪ 15 ʤʘʩ. % ʥʠʢʝʣʷ, ʜʦ 

0,7 ʤʘʩ. % ʮʠʨʢʦʥʠʷ, ʜʦ 1,6 ʤʘʩ. % ʥʠʦʙʠʷ, ʜʦ 0,09 ʤʘʩ. % ʘʟʦʪʘ, ʜʦ 0,2 ʤʘʩ. % ʮʝʨʠʷ ʠ ʜʦ 0,08 ʤʘʩ. % ʢʘʣʴʮʠʷ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʤʝʪʘʣʣʘ ʚʳʰʝ 1400 Üʉ (ʨʘʩʯʝʪ ʧʦ [14, ʩ. 33]); ʩʦʯʝʪʘʥʠʝ ʪʘʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʦʙʲʝʤʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʠ ʫʜʘʨʥʘʷ 
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ʚʷʟʢʦʩʪʴ ʣʫʯʰʝ, ʯʝʤ ʫ ʩʧʣʘʚʦʚ ʥʘ ʢʦʙʘʣʴʪʦʚʦʡ ʦʩʥʦʚʝ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʛʦ ʦʢʠʩʥʦʛʦ ʩʣʦʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʘʚʢʠ (ʙʫʜʝʪ ʟʘʱʠʱʘʪʴ ʪʝʣʦ ʦʧʨʘʚʢʠ ʦʪ ʧʝʨʝʛʨʝʚʘ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨ, ʢʦʛʜʘ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʦʧʨʘʚʢʠ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ ʥʘʧʨʷʞʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʧʨʘʚʢʫ, ʘ ʪʘʢʞʝ 

ʙʫʜʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʘʣʠʧʘʥʠʝ ʤʝʪʘʣʣʘ ʧʨʦʰʠʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʧʨʘʚʢʫ); 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʨʘʩʧʣʘʚʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʛʦʨʷʯʝʡ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʧʦʧʝʨʝʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʢʨʦʚʦʣʦʢʦʥ ʩʧʣʘʚʘ ʥʘ ʢʦʥʯʠʢʝ ʦʧʨʘʚʢʠ ʢ ʦʩʠ 

ʧʨʠʣʘʛʘʝʤʦʡ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʞʘʨʦʧʨʦʯʥʦʩʪʠ ʠ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ ʚ 

ʨʘʙʦʯʝʤ ʥʘʧʨʘʚʣʝʥʠʠ; 

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʦʨʤʫ ʦʧʨʘʚʢʠ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʫʩʝʯʝʥʥʳʭ ʢʦʥʫʩʦʚ ʦʪ 

ʫʢʦʨʦʯʝʥʥʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʥʦʩʢʘ ʩ ʟʘʦʚʘʣʝʥʥʦʡ ʢʨʦʤʢʦʡ (ʩʭʝʤʘ: ʫʢʦʨʦʯʝʥʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʥʦʩʦʢ ï 

ʪʨʠ ʫʩʝʯʝʥʥʳʭ ʢʦʥʫʩʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʣʦʱʘʜʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 

ʥʦʩʢʘ ï ʦʙʨʘʪʥʳʡ ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ), ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʦʧʨʘʚʢʠ ʩ 

ʤʝʪʘʣʣʦʤ ʧʨʦʰʠʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʥʠʞʝʥʥʦʤʫ ʨʘʟʦʛʨʝʚʫ ʠ ʠʟʥʦʩʫ ʦʧʨʘʚʢʠ; 

- ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʳ ʦʧʨʘʚʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʯʥʦʝ 

ʩʮʝʧʣʝʥʠʝ ʦʙʨʘʟʫʶʱʝʡʩʷ ʦʢʩʠʜʥʦʡ ʠʣʠ ʠʥʦʡ ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʠ ʩ ʪʝʣʦʤ ʦʧʨʘʚʢʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʞʘʨʦʧʨʦʯʥʦʩʪʠ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʦʧʨʘʚʢʠ; 

- ʧʨʦʚʦʜʠʪʴ ʪʝʨʤʠʯʝʩʢʫʶ (ʪʝʨʤʦʭʠʤʠʯʝʩʢʫʶ) ʦʙʨʘʙʦʪʢʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʧʨʦʯʥʷʶʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʬʘʟ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʦʡʢʦʡ ʦʢʩʠʜʥʦʡ ʠʣʠ ʠʥʦʡ ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʩʥʦʚʳ ʦʧʨʘʚʢʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʞʘʨʦʧʨʦʯʥʦʩʪʠ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʦʧʨʘʚʢʠ. 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʆʇʈɽɼɽʃʅʀɽ ʕʅɽʈɻʆɽʄʂʆʉʊʀ ʊʈɸʅʉʇʆʈʊʅʓʍ ʇʆʂʈʓʐɽʂ ʇʈʀ 

ɿɸʇʆʃʅɽʅʀʀ ʀʍ ʈɽɿʀʅʆʁ 

 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʢʨʳʰʝʢ ʟʘʧʦʣʥʝʥʥʳʭ ʨʝʟʠʥʦʡ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʙʦʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʧʨʠʯʘʣʦʚ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ çʥʘʛʨʫʟʢʘ-ʜʝʬʦʨʤʘʮʠʷè ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ 1000ʪ. ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʝʩʩ ʧʨʠ ʢʘʬʝʜʨʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʆʜʝʩʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ . ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ çʥʘʛʨʫʟʢʘ-ʜʝʬʦʨʤʘʮʠʷè ʩ ʧʦʰʘʛʦʚʦʡ 

ʥʘʛʨʫʟʢʦʡ ʚ F= 50ʢʅ. ʇʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ ʬʦʨʤʫʣʝ ʪʨʘʧʝʮʠʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ çʵʥʝʨʛʦʸʤʢʦʩʪʴ-

ʜʝʬʦʨʤʘʮʠʷè. ɹʝʟ ʧʦʩʪʨʦʝʥʠʷ ʵʪʠʭ ʛʨʘʬʠʢʦʚ ʩʦʛʣʘʩʥʦ ʉʅʠʇ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ 

ʦʪʙʦʡʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʠʩʥʦʡ ʩʝʢʮʠʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʰʚʘʨʪʦʚʢʠ ʠ ʦʪʩʪʦʷ ʩʫʜʦʚ ʥʝʚʦʟʤʦʞʝʥ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʧʳʪʳʚʘʝʤʳʝ ʦʙʨʘʟʮʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʀʩʧʳʪʳʚʘʝʤʳʝ ʦʙʨʘʟʮʳ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʘʚʪʦʧʦʢʨʳʰʝʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɼʉʊʋ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʦʪʙʦʝʚ ʚ ʰʪʘʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʭ ʠʩʧʳʪʘʥʠʡ ʚ ʦʙʲʸʤʝ 1% ʦʪ ʦʪʙʦʝʚ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ.  

ʊʘʙʣʠʮʘ 1  

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʪʨʘʙʦʪʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʢʨʳʰʝʢ 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʨʳʰʢʠ 

ʅʘʨʫʞʥ.ʜʠʘʤʝʪʨ ʤʤ ʇʦʩʘʜʦʯ. ʜʠʘʤʝʪʨ ʤʤ ʐʠʨʠʥʘ ʧʨʦʬʠʣʷ ʤʤ ʄʘʩʩʘ ʢʛ 

1 ʂʨʘʟ 1500 532 530 222 

2 Goodyear 1300 620 400 184 

 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʩʞʠʤʘʶʱʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʨʘʟʮʳ ʩʦʟʜʘʚʘʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ 1000ʪ. ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ. ʂʦʥʪʨʦʣʴ ʟʘ ʥʘʛʨʫʟʢʦʡ ʚʝʣʩʷ ʧʦ ʰʢʘʣʝ ʧʨʠʙʦʨʦʚ ʧʨʝʩʩʘ. 

ɼʝʬʦʨʤʘʮʠʠ ʩʤʷʪʠʷ ʠʩʧʳʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠʟʤʝʨʷʣʠʩʴ ʩ ʪʦʯʥʦʩʪʴʶ 0,1 ʤʤ ʜʚʫʤʷ ʧʨʦʛʠʙʦʤʝʨʘʤʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ɸʠʩʪʦʚʘ (ʇɸʆ-6), ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦ ʜʚʫʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʢʨʘʷʤ ʦʧʦʨʥʦʡ ʧʣʠʪʳ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʥʘʛʨʫʞʝʥʠʷ ʧʦʢʨʳʰʢʠ çGoodyearè ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ 1000ʪ. ʧʨʝʩʩʝ. 
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ʈʠʩʫʥʦʢ 2 ï ʅʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʥʘʛʨʫʞʝʥʠʷ ʧʦʢʨʳʰʢʠ çGoodyearè 

 ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʅʘʛʨʫʟʢʘF, ʢʅ ʇʝʨʝʤʝʱʝʥʠʝ æ, ʤ ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʕ, ʢɼʞ 

ˉ1 ˉ2 ˉ1 ˉ2 

0 0 0 0 0 

100 0,1404 0,0985 5,92 4,7225 

200 0,1607 0,1321 8,9025 9,4475 

300 0,1795 0,1437 13,6425 12,3275 

400 0,1977 0,1462 19,9975 13,18 

500 0,2147 0,1472 27,6325 13,63 

600 0,2304 0,1481 36,29 14,1225 

700 0,2431 0,1488 44,5375 14,575 

800 0,2535 0,1494 52,3125 15,025 

900 0,2621 0,1499 59,6025 15,4475 

1000 0,2702 0,1503 67,28 15,8275 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ çʅʘʛʨʫʟʢʘ ï ʧʝʨʝʤʝʱʝʥʠʝè, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3, ʛʜʝ 

ˉ1- ʧʦʢʨʳʰʢʘ çʂʨʘʟè , ˉ2- ʧʦʢʨʳʰʢʘ çGoodyearè 

 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢʠ çʅʘʛʨʫʟʢʘ- ʧʝʨʝʤʝʱʝʥʠʝè 
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ʇʦ ʬʦʨʤʫʣʝ ʪʨʘʧʝʮʠʠ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʠ ʧʦʦʩʪʨʝʥʳ ʛʨʘʬʠʢʠ çʕʥʝʨʛʦʝʤʢʦʩʪʴ - ʧʝʨʝʤʝʱʝʥʠʝè, 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4, ʛʜʝ ˉ1- ʧʦʢʨʳʰʢʘ çʂʨʘʟè , ˉ2- ʧʦʢʨʳʰʢʘ çGoodyearè. 

 

 
ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢʠ çʕʥʝʨʛʦʝʤʢʦʩʪʴ- ʧʝʨʝʤʝʱʝʥʠʝè 

 

ɺʳʚʦʜʳ 

- ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʚʪʦʧʦʢʨʳʰʝʢ 

ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʘʤʦʨʪʠʟʘʪʦʨʦʚ ʜʣʷ ʧʨʠʝʤʘ ʩʫʜʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʚʝʩʢʝ. 

- ʇʦʩʣʝ ʩʥʷʪʠʷ ʥʘʛʨʫʟʢʠ ʦʙʨʘʟʮʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʠʭ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ.  
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ʄ. ɺ. ʂʫʟʴʤʠʥ  

ʉʪʫʜʝʥʪ 3-ʛʦ ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸ. ɺ. ʄʝʜʚʝʜʝʚ 

ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʫʧʨʘʚʣʝʥʠʝè 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆ ʂʊ-ʄʆɼɽʃʗʍ ʄʅʆɻʆʄɽʈʅʓʍ ʉʀʉʊɽʄ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʥʦʛʦʤʝʨʥʦʡ ʙʝʟʳʥʝʨʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʧʨʦʮʝʩʩʘ). 

ʂʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳ, ʘ ʘʧʨʠʦʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʥʘʣʘʭ ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. ʀʤʝʝʪʩʷ ʚʳʙʦʨʢʘ 

ʥʘʙʣʶʜʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʘʷ ʠʟʫʯʘʝʤʫʶ ʩʠʩʪʝʤʫ ʠ ʠʤʝʶʪʩʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʥʝʢʦʪʦʨʳʝ ʝʸ ʢʘʥʘʣʳ ʩʚʷʟʠ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʳʭ ʜʣʷ ʪʝʦʨʠʠ 
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ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʊ-ʧʨʦʮʝʩʩʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʂʊ-ʤʦʜʝʣʝʡ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʢʦʤʧʦʥʝʥʪ ʚʳʭʦʜʘ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, 

ʤʥʦʛʦʩʚʷʟʥʦʩʪʴ, ʥʝʚʷʟʢʘ, ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ 

ʩʚʷʟʠ, ʩʦʩʪʘʚʥʦʡ ʚʝʢʪʦʨ. 

 

ɿʘʜʘʯʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʷʚʣʷʣʘʩʴ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʜ 

ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ: 

1. ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. ɿʘʜʘʯʘ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ 

ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʚʳʙʨʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

2. ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʥʘ ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʦʪʨʘʟʠʪʴ ʚʩʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʘʩʧʝʢʪʳ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

3. ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʨʦʡʢʠ ʦʞʠʜʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʵʢʩʪʨʝʤʫʤʘ ʧʦ ʟʘʨʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʸʪ ʦ ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ) [7, 8]. 

ʉʭʝʤʘ ʜʠʩʢʨʝʪʥʦ-ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʩʢʨʝʪʥʦ-ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʠ ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʝʥʥʳʭ 

 

ʅʘ ʚʭʦʜ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʩʪʫʧʘʝʪ ʚʝʢʪʦʨ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ u(t) ᶰ WÕ ɴ Ὑ, ʠ ʚʝʢʪʦʨ 

ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ x(t) ᶰ WØ ɴ Ὑ , ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʚ ʜʠʩʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ɺ ʭʦʜʝ 

ʠʟʫʯʝʥʠʷ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚʳʙʦʨʢʘ ʥʘʙʣʶʜʝʥʠʡ (ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ) 8Ô

 ὼ ὸȟȣ ὼ ὸ ȟ5Ô  ό ὸȟȣ ό ὸ  ȟÉ  ρȟÓ, (ʛʜʝ s ï ʦʙʲʸʤ ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʨʝʥʠʡ 

ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ Ὄ  ̉ Ὄ), ʪʘʢʞʝ ʥʘ ʧʨʦʮʝʩʩ ʧʦʩʪʫʧʘʝʪ ʚʝʢʪʦʨ ʩʣʫʯʘʡʥʳʭ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ x(t). Ὤ ὸ ̉ Ὤ ὸ - ʩʣʫʯʘʡʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚʭʦʜʥʳʭ ʠ 

ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʩʢʨʝʪʥʦ-ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ, ʧʦʣʴʟʫʷʩʴ ʚʳʙʦʨʢʦʡ 

ʥʘʙʣʶʜʝʥʠʡ, ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʥʘʩʪʨʦʠʪʴ ʝʸ ʧʘʨʘʤʝʪʨʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʦʯʝʨʝʜʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 5Ô  ό ὸȟȣ ό ὸ  ʥʘ ʩʠʩʪʝʤʫ, ʤʦʜʝʣʴ ʜʘʚʘʣʘ 

ʙʳ ʦʮʝʥʢʫ 8Ô ὼ ὸȟȣ ὼ ὸ ȟ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʫʶ ʢ ʨʝʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚʝʢʪʦʨʘ ʚʳʭʦʜʦʚ 8Ô

ὼ ὸȟȣ ὼ ὸ ȟÉ  ρȟίz, (ʛʜʝ ίᶻ - ʦʙʲʸʤ ʵʢʟʘʤʝʥʫʶʱʝʡ (ʪʝʩʪʦʚʦʡ) ʚʳʙʦʨʢʠ). 

ɺ ʢʘʯʝʩʪʚʝ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʦʙʲʝʢʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʥʦʛʦʤʝʨʥʘʷ ʙʝʟʳʥʝʨʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʛʜʝ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚʳʭʦʜʦʚ 8ὸ ʩʪʦʭʘʩʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳ. ɺ ʩʚʷʟʠ ʚ ʵʪʠʤ ʜʘʥʥʳʝ ʚʠʜʳ 

ʧʨʦʮʝʩʩʦʚ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ [6, 7] ʚ ʚʠʜʝ x(t) = f(ό (t), Ŭ), ʛʜʝ Ŭ - ʚʝʢʪʦʨ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʶʪ ʠʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ. ɼʘʣʝʝ, ʧʨʦʮʝʩʩʳ, ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪ ʥʝʠʟʚʝʩʪʥʳʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠ ʩʚʷʟʠ ʥʘʟʳʚʘʶʪʩʷ T-ʧʨʦʮʝʩʩʘʤʠ, ʘ ʠʭ ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, T-

ʤʦʜʝʣʷʤʠ [5, 8].  
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ʀʩʩʣʝʜʫʝʤʘʷ ʤʥʦʛʦʤʝʨʥʘʷ ʙʝʟʳʥʝʨʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʥʠʞʝʩʣʝʜʫʶʱʝʤ 

ʨʠʩʫʥʢʝ. 

 
ʈʠʩʫʥʦʢ 4 ï ʄʥʦʛʦʤʝʨʥʘʷ ʙʝʟʳʥʝʨʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʥʷʪʳ ʦʙʦʟʥʘʯʝʥʠʷ: U(t) = ό ὸȟȣ ό ὸ - n-ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, 

X(t) = ὼ ὸȟȣ ὼ ὸ  - m-ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʛʜʝ ʩʪʨʝʣʢʠ ʚʥʫʪʨʠ ʦʙʲʝʢʪʘ ʦʪʨʘʞʘʶʪ, ʯʪʦ 

ό ὸȟ ὼ ὸȟ ̜̒̏̒̓́̃̎̆ ̜̃̆̋̓̏̑. ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʪʨʝʣʢʠ ʫ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ X(t) ʦʟʥʘʯʘʶʪ ʠʭ 

ʩʪʦʭʘʩʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʯʪʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʥʘʟʚʘʪʴ ʧʨʦʮʝʩʩ, ʦʙʦʟʥʘʯʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2 - ʊ-ʧʨʦʮʝʩʩʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʨʝʥʠʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚʳʙʦʨʢʘ: 8Ô

 ὼ ὸȟȣ ὼ ὸ ȟ5Ô  ό ὸȟȣ ό ὸ  ȟÉ  ρȟÓ , ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʜʘʧʪʠʚʥʦʡ 

ʤʦʜʝʣʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʆʜʥʘʢʦ, ʧʦʤʠʤʦ ʚʳʙʦʨʢʠ ʥʘʙʣʶʜʝʥʠʡ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʜʨʫʛʦʛʦ ʫʨʦʚʥʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʳʭ ʢʘʥʘʣʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʚʝʩʪʥʘ ʠʟ 

ʠʤʝʶʱʝʡʩʷ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ. ʄʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʠʥʬʦʨʤʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʦ ʢʘʥʘʣʘʭ ʩʚʷʟʠ ʙʫʜʫʪ ʥʘʟʚʘʥʳ K-ʤʦʜʝʣʷʤʠ [8]. ʎʝʣʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂ-ʤʦʜʝʣʝʡ ʚ ʪʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʶ ʠʤʝʶʱʫʶʩʷ ʦʙ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ 

ʠʥʬʦʨʤʘʮʠʶ, ʜʘʞʝ ʝʩʣʠ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʨʘʟʥʦʪʠʧʥʘ, ʘ ʥʝ ʦʩʥʦʚʳʚʘʪʴʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʣʠʰʴ ʥʘ 

ʚʳʙʦʨʢʫ ʥʘʙʣʶʜʝʥʠʡ, ʣʠʙʦ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʄʦʜʝʣʠ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2, ʧʨʠ ʨʘʟʥʦʪʠʧʥʦʡ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʣʠʯʥʳʭ 

ʢʘʥʘʣʘʭ ʩʚʷʟʠ ʥʘʟʦʚʸʤ KT-ʤʦʜʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʠʜ:  

 
Ὂό ὸȟὼ ὸȟ‌ πȟὮ ρȟά 

Ὂό ὸȟὼ ὸȟὼᴆȟόᴆ πȟὮ ά ρȟά
 , (1) 

ʛʜʝ ό ὸȟ ὼ ὸȟ ̜̒̏̒̓́̃̎̆ ̜̃̆̋̓̏̑ (ʢʘʞʜʳʡ j-ʳʡ ʢʘʥʘʣ ʟʘʚʠʩʠʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʢʦʤʧʦʥʝʥʪ 

ʚʩʝʛʦ ʚʝʢʪʦʨʘ, ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʩʝʭ, ʥʘʧʨʠʤʝʨ (ό όȟόȟό  

 ̒̏̒̓́̃̎̏̊ ̃̆̋̓̏̑ ̉ ̜̋̏̍̐̏̎̆̎̓ όȟόȟόȟό  ʥʝ ʚʭʦʜʷʪ ʚ ʝʛʦ ʩʦʩʪʘʚ ʚ ʩʠʣʫ ʧʨʠʯʠʥ, ʢʨʦʶʱʠʭʩʷ ʚ 

ʧʨʠʨʦʜʝ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ), ʘ ὼᴆȟόᴆ - ʚʨʝʤʝʥʥʳʝ ʚʝʢʪʦʨʳ (ʥʘʙʦʨ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʡ ʚ s-ʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ). ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʤʦʜʝʣʠ, ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʚʝʢʪʦʨʘ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ U(t), ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ (1) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ X(t).  

ʀʤʝʷ ʠʥʬʦʨʤʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʦ ʩʠʩʪʝʤʝ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʝʸ ʨʝʰʝʥʠʷ:  

- ʩʥʘʯʘʣʘ ʚ ʫʨʘʚʥʝʥʠʝ (1) ʧʦʜʩʪʘʚʣʷʝʪʩʷ l-ʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 5Ô

 ό ὸȟȣ ό ὸ  ȟὰ  ρȟ ίz , ʛʜʝ ί - ʦʙʲʸʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʘ, ίᶻ - ʪʝʩʪʦʚʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ l - ʚʥʦʚʴ 

ʧʦʩʪʫʧʠʚʰʠʡ ʥʘʙʦʨ ʚʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʛʥʦʟ, ʟʘʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ 8Ô

 ὼ ὸȟȣ ὼ ὸ ȟÉ  ρȟÓ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʥʝʚʷʟʢʠ ὩȟÉ  ρȟÓ ʜʣʷ ʢʘʞʜʦʛʦ ʚʥʦʚʴ ʧʦʣʫʯʝʥʥʦʛʦ l-ʛʦ 

ʥʘʙʦʨʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ὰ  ρȟ ίz ;  

ʅʝʚʷʟʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2): 

Ὡ ὸ  Ὂό ὸȟὼ ὸȟ‌ ȟὮ ρȟά 

Ὡ ὸ  Ὂό ὸȟὼ ὸȟὼᴆȟόᴆȟὮ ά ρȟά
 , (2) 

- ʩʣʝʜʫʶʱʠʡ ʰʘʛ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʠʚʘʥʠʠ ʫʩʣʦʚʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ [1, 2] 
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 ὼ  ὓὼȿό ȟὩ π ȟὮ  ρȟά . (3) 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ (3) ʧʨʠʤʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʨʝʛʨʝʩʩ 

 ὼ

В ØϽБ ˡ
Õ ÕÔ
#

Б ˡ
Å Ô
#

В Б ˡ
Õ ÕÔ
#

Б ˡ
Å Ô
#

 ȟὮ  ρȟά τ 

ʛʜʝ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ ʌ(.) (ʌ(x) = exp(- )) ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʤʳʪʦʩʪʠ ὧ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʫʩʣʦʚʠʷʤ ʩʭʦʜʠʤʦʩʪʠ [2 - 4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʘ (4) ʜʘʸʪ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (1), ʢʦʪʦʨʦʝ ʠ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʦʡ (ʧʨʦʛʥʦʟʦʤ) ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ X(t) ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʨʘʚʥʦʡ U(t).  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʦʙʥʦʡ (4) ʬʦʨʤʳ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʠ, ʟʥʘʯʝʥʠʝ ʦʮʝʥʢʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʠʟʚʝʩʪʥʳʭ ʪʦʯʝʢ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʥʘʠʙʦʣʴʰʝʝ ʫʯʘʩʪʠʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʮʝʥʢʠ ʧʨʠʥʠʤʘʶʪ ʪʝ ʪʦʯʢʠ, ʟʥʘʯʝʥʠʷ ʚʭʦʜʦʚ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʚʭʦʜʘʤ 

ʦʮʝʥʠʚʘʝʤʦʡ ʪʦʯʢʠ. ʄʝʪʦʜ ʥʝʚʷʟʦʢ ʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʤʠʤʦ ʚʭʦʜʦʚ, ʪʘʢ ʞʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʦʮʝʥʢʠ ʜʨʫʛʠʝ ʚʳʭʦʜʳ (ʧʫʩʢʘʡ ʠ ʢʦʩʚʝʥʥʦ). ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʥʝʚʷʟʦʢ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʶʪ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʠʡ s-ʡ ʚʝʢʪʦʨ ʚʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

5Ô ʩʦʯʝʪʘʝʪʩʷ ʩ ʚʝʢʪʦʨʦʤ ʚʳʭʦʜʦʚ 8Ô. ʏʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʥʝʚʷʟʢʠ, ʪʝʤ ʤʝʥʴʰʫʶ ʨʦʣʴ ʙʫʜʝʪ ʠʛʨʘʪʴ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʮʝʥʢʠ ʜʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚʳʭʦʜʘ ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ʅʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ 

ʥʝʚʷʟʢʠ Ὡ ὸ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚʭʦʜʘ 

5Ô ʘʙʩʦʣʶʪʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʢʪʦʨʘ ʚʳʭʦʜʘ ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ 5ÔȢ 
ʇʫʪʸʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (1) (ʧʨʦʛʥʦʟ) ʙʫʜʝʪ ʜʘʚʘʪʴ ʵʢʩʪʨʝʤʫʤ ʬʫʥʢʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɿʘ ʬʫʥʢʮʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ: 

 s
ρ

ίz

ρ

ά

ὼὸ ὼό

ὼὸ ὓ

 υ

ᶻ

 

  

ɻʜʝ ὼὸ ï ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ j-ʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚʳʭʦʜʥʳʭ, ὓ  ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʝʢʪʦʨʘ ʚʳʭʦʜʘ (ʥʘ ʧʨʘʢʪʠʢʝ ʝʩʪʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʛʦ ʦʮʝʥʢʘ ï ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ В ὼὸ). 

ɺʦʟʴʤʸʤ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʚʳʝ ʪʨʠ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʠ ʠʟʚʝʩʪʥʳ 

ʠʟ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʪʘʣʴʥʳʝ ʯʝʪʳʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʚ ʚʠʜʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 

ừ
Ử
Ử
Ừ

Ử
Ử
ứ
 ὼό  ςὼό ρȟυό πȟψό π 
 ὼόό ὼό ςόό όό   π 
 ὼόό ὼό όόό π 
 Ὂ ὼȟὼȟόȟόȟόȟόȟό π

 Ὂ ὼȟὼȟόȟόȟόȟόȟό π 
 Ὂ ὼȟὼȟόȟόȟόȟό π 

 Ὂ ὼȟὼȟόȟόȟόȟό π

 ȢȢφ 

 

ʉʠʩʪʝʤʘ (7) ʦʙʨʘʟʫʝʪ Kʊ-ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʩʠʩʪʝʤʦʡ (6). 

ừ
Ử
Ử
Ừ

Ử
Ử
ứ
Ὡ  ὼό  ςὼό ρȟυό πȟψό 

 Å  Ὂ ὼȟὼȟόȟόȟόȟόȟό  

Å  ὼόό ὼό ςόό όό

Å  Ὂ ὼȟόȟόȟόȟόȟό

Å ὼόό ὼό όόό 

 Å  Ὂ ὼȟὼȟόȟόȟόȟό

Å  Ὂ ὼȟὼȟόȟόȟόȟό

; t = [1,1000], Ű = [1001, 1020] (7) 
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ɻʜʝ Ὡ j = ρȟχ ï ʥʝʚʷʟʢʠ, ʚʳʯʠʩʣʷʝʤʳʝ ʣʠʙʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʚʳʭ ʪʨʸʭ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ (6), ʣʠʙʦ 

ʣʠʰʴ ʚʳʙʦʨʢʠ (4-ʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (6)) ʜʣʷ ʥʝʚʷʟʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚʳʭʦʜʘ 

ʢʦʪʦʨʳʭ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʠʟ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ʇʨʦʛʥʦʟ ʜʣʷ ʩʠʩʪʝʤʳ (6) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (8): 

 

 ὼ ό   
В ØÔϽБ ˡ

Õ ÕÔ
#

Б ˡ
ÅÔ
#

В Б ˡ
Õ ÕÔ
#

Б ˡ
ÅÔ
#

ȟὮ  ρȟχ ψ  

 

ʀʤʝʷ ʩʦʦʪʥʦʰʝʥʠʝ (8) ʚʦʟʤʦʞʥʦ ʥʘʯʘʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠ ʠʟʚʝʩʪʥʦʡ ʚʳʙʦʨʢʝ ʥʘʙʣʶʜʝʥʠʡ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘʩʪʨʘʠʚʘʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨ 

ʨʘʟʤʳʪʦʩʪʠ #. ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʨʦʩʪʦʪʳ ʢʦʤʧʘʢʪʥʦʩʪʠ ʬʦʨʤʫʣʠʨʦʚʦʢ ʥʘʩʪʨʦʡʢʘ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ 

ʜʚʫʤ ʧʘʨʘʤʝʪʨʘʤ ʨʘʟʤʳʪʦʩʪʠ #  ʠ #  ʜʣʷ ʚʭʦʜʦʚ ʠ ʥʝʚʷʟʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʚʤʝʩʪʦ ʜʝʩʷʪʠ ʦʪʜʝʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʤʳʪʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʝʢʪʦʨʘ ʚʭʦʜʘ # , i = ρȟρπ ʠ ʩʝʤʠ # , j = ρȟχ). ɼʘʥʥʦʝ 

ʫʧʨʦʱʝʥʠʝ ʜʦʧʫʩʪʠʤʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʜʝʩʷʪʠ ʚʭʦʜʦʚ ʥʦʨʤʠʨʦʚʘʥ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ (0; 

3), ʥʝʚʷʟʢʠ ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʦʮʝʜʫʨʝ ʥʦʨʤʠʨʦʚʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʧʨʦʛʥʦʟʘ (5) ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʤʳʪʦʩʪʠ #  ʠ # . 

 

ʈʠʩʫʥʦʢ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ ʧʨʦʛʥʦʟʘ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʤʳʪʦʩʪʠ 

 

ʂʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ ʥʘ ʨʠʩʫʥʢʝ 3 ʫʢʘʟʘʥʦ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʨʘʚʥʦʝ 

0.052, ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ ʨʘʟʤʳʪʦʩʪʠ  # πȢτ ʠ # πȢυ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ (8) ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʤʳʪʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1. ʂʘʞʜʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʪʨʦʯʢʝ çʉʫʤʤʘʨʥʘʷ ʦʰʠʙʢʘè ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʠʟ ʜʝʩʷʪʠ 

ʦʜʥʦʨʦʜʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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ʊʘʙʣʠʮʘ 1 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ ʧʨʦʛʥʦʟʘ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʤʳʪʦʩʪʠ 

 

 ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 ˉ6 ˉ7 ˉ8 ˉ9 ˉ10 

#  0.4 0.5 0.4 0.3 0.3 0.5 0.4 0.6 0.1 0.01 

#  0.4 0.6 0.3 0.4 0.2 0.4 0.5 0.6 0.1 0.01 

ʉʫʤʤʘʨʥʘʷ 

ʦʰʠʙʢʘ 

0.084 0.081 0.078 0.075 0.069 0.063 0.052 0.11 0.12 0.14 

ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʠʩʪʠʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ 2-ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʝʢʪʦʨʘ ʚʳʭʦʜʘ ʠ ʠʭ 

ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ, ʜʘʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ (7, 8). 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʇʨʦʛʥʦʟ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʤʝʭ (ʦʰʠʙʢʘ s πȢπυς) 

 

ɿʘʜʘʚʰʠʩʴ ʮʝʣʴʶ ʧʨʠʙʣʠʟʠʪʴ ʫʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʢ ʨʝʘʣʴʥʳ, ʚʚʝʜʸʤ ʩʣʫʯʘʡʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

(ʧʦʤʝʭʠ), ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʤʝʭʠ ʚ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʜʦ 10% ʦʪ ʟʥʘʯʝʥʠʷ ʩʘʤʦʛʦ ʚʳʭʦʜʘ (ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʟʥʘʯʝʥʠʠ ʚʳʭʦʜʘ 2.7, ʟʥʘʯʝʥʠʝ ʧʦʤʝʭʠ - ʥʦʨʤʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʚ ʠʥʪʝʨʚʘʣʝ [-

0.27; 0.27]), ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʘ, ʦʞʠʜʘʝʤʦ, ʫʭʫʜʰʘʝʪʩʷ, ʪʘʢ, ʟʘ ʜʝʩʷʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʣʫʯʘʡʥʳʤʠ ʦʙʫʯʘʶʱʠʤʠ ʠ ʪʝʩʪʦʚʳʤʠ ʚʳʙʦʨʢʘʤʠ, ʥʘʠʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʙʳʣ ʧʨʦʛʥʦʟ ʩʦ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ 0.047, ʩʨʝʜʥʷʷ ʞʝ ʦʰʠʙʢʘ ʟʘ ʚʩʝ ʜʝʩʷʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 0,055, ʯʪʦ 

ʥʘ 5,7% ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʛʥʦʟ ʙʝʟ ʧʦʤʝʭ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ ʚʳʚʦʜ, ʯʪʦ KT-ʤʦʜʝʣʴ ʩʢʣʦʥʥʘ ʢ ʩʛʣʘʞʠʚʘʥʠʶ 

ʧʨʦʮʝʩʩʘ ʠ ʫʤʝʨʝʥʥʳʝ ʧʦʤʝʭʠ ʥʝ ʧʨʠʥʦʩʷʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʭ ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʦʮʝʥʢʝ ʩ ʧʦʤʦʱʴʶ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʣʛʦʨʠʪʤʘ, ʦʜʥʘʢʦ, ʧʨʠ ʧʦʤʝʭʘʭ ʚ ʨʘʟʤʝʨʝ ʜʦ 20% ʦʪ ʚʳʭʦʜʘ, ʥʘʙʣʶʜʘʶʪʩʷ 

ʫʞʝ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʧʨʦʛʥʦʟʝ, ʘʣʛʦʨʠʪʤ ʩʧʨʘʚʣʷʝʪʩʷ ʥʘ 30,4% ʭʫʞʝ, ʯʝʤ ʙʝʟ 

ʚʚʝʜʝʥʠʷ ʧʦʤʝʭ (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ 0,068).  

ʊʘʙʣʠʮʘ 2  

ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʘ ʦʪ ʫʨʦʚʥʷ ʧʦʤʝʭ. 

 

% ʫʨʦʚʝʥʴ ʧʦʤʝʭ - 5% 10% 15% 20% 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ 

ʦʰʠʙʢʘ 

0.052 0.054 

(+3.8%) 

0.056 

(+6%) 

0.06 

(+16%) 

0.068 (+30.4%) 

ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʚʚʝʜʝʥʠʝʤ ʰʫʤʘ (ʧʦʤʝʭ) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 5. 
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ʈʠʩʫʥʦʢ 5 ï ʇʨʦʛʥʦʟ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʦʤʝʭ (ʦʰʠʙʢʘ s πȢπφψ) 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ KT-ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʷʤʠ ʥʦʚʦʛʦ ʪʠʧʘ ʚ ʪʝʦʨʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ KT-ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʇʨʦʚʝʜʸʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʩʯʸʪʳ (ʨʠʩʫʥʢʠ 4, 5) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ KT-ʤʦʜʝʣʠ.  
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ʢʘʤʝʨ. ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʥʘʧʨʠʤʝʨ, ʚ ʚʦʧʨʦʩʘʭ ʦʭʨʘʥʳ ʘʚʪʦʨʩʢʦʛʦ 

ʧʨʘʚʘ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʠʩʢʝ ʠ ʩʨʘʚʥʝʥʠʠ ʫʥʠʢʘʣʴʥʦʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʬʦʪʦʘʧʧʘʨʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʦʙʳʭ ʧʠʢʩʝʣʦʚ (ʜʝʬʝʢʪʦʚ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʩʝʥʩʦʨʘ). 

ʇʦʜ ʦʩʦʙʳʤʠ ʧʠʢʩʝʣʘʤʠ ʚ ʩʪʘʪʴʝ ʧʦʥʠʤʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʙʠʪʳʝè ʠ çʛʦʨʷʯʠʝè ʧʠʢʩʝʣʳ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʚ ʟʘʜʘʯʘʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʎʠʬʨʦʚʘʷ ʢʘʤʝʨʘ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʧʠʢʩʝʣ, ʩʚʷʟʥʦʩʪʴ, ʤʘʪʨʠʮʘ 

 

ɺʚʝʜʝʥʠʝ. ˏ ̠̒̃̈̉ ̒ ̜̂̔̑̎̍ ̑́̈̃̉̓̉̆̍ ̒̐̏̒̏̂̏̃ ̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̗̜̖̉̑̏̃̕ ̍́̓̆̑̉́̌̏̃ 

̘̟̈́́̒̓̔ ̘̟̠̔̓̑́̉̃́̓̒ ̠̒̃̆̅̆̎̉ ̏̂ ̖̉ ́̃̓̏̑̒̓̃̆Ȣ ˜̞̏̓̏̍̔ ̠̒̓́̎̏̃̉̓̒ ̝́̋̓̔́̌̎̏̊ ̑́̈̑́̂̏̓̋́ 

̍̆̓̏̅̏̃ȟ ̟̖̔̒̓́̎́̃̌̉̃́̉̚ ̘̝́̔̓̆̎̓̉̎̏̒̓ ̗̜̖̉̑̏̃̕ ̏̓̏̄̑́̉̊̕̕ ̉ ̏̓̏̋́̍̆̑̕Ȣ ˜̜̑̏̃̆̅̆̎̎̊ ́̎́̌̉̈ 

̐̏̋́̈́̌ ̘̎́̌̉̉̆ ̙̝̌̉ ̘̜̖̆̅̉̎̉̎ ̗̑̆́̌̉̈́̉̊ ̜̖̐̏̅̏̂̎ ̍̆̓̏̅̏̃Ȣ ˜̜̑̆̅̌́̄́̆̍̊ ̍̆̓̏̅ 

̗́̔̓̆̎̓̉̉̋́̉̉̕ ̏̒̎̏̃́̎ ̎́ ́̎́̌̉̈̆ ̝̔̎̉̋́̌̎̏̄̏ ̠̑́̒̐̏̌̏̇̆̎̉ ̜̖̅̆̆̋̓̎̕ ̐̉̋̒̆̌̏̃ ̠̅̌ ̋́̇̅̏̄̏ 

̞̠̋̈̆̍̐̌̑́ ̗̉̑̏̃̏̊̕ ̜̋́̍̆̑Ȣ 

ɺ ʤʘʪʨʠʮʝ (ʥʘʙʦʨʝ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʩʝʥʩʦʨʦʚ) ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʦʙʳʭ ʧʠʢʩʝʣʦʚ ʥʘ ʤʘʪʨʠʮʝ [1]. ʆʩʦʙʳʤʠ ʧʠʢʩʝʣʘʤʠ ʚ ʩʪʘʪʴʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ çʙʠʪʳʝè ʠ çʛʦʨʷʯʠʝè ʧʠʢʩʝʣʳ.  

ʇʦʜ çʙʠʪʳʤʠè ʧʠʢʩʝʣʘʤʠ (ʦʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ð ʜʝʬʝʢʪʥʳʝ ʧʠʢʩʝʣʠ, ʘʥʛʣ. defective pixels) [2] 

ʧʦʥʠʤʘʝʪʩʷ ʜʝʬʝʢʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʦʩʧʨʠʥʠʤʘʶʱʝʛʦ ʠʣʠ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʠ 

ʠʤʝʶʱʝʛʦ ʧʠʢʩʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʠʟʤʝʥʥʦʩʪʠ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʷʨʢʦʩʪʠ ʩʚʝʯʝʥʠʷ ʚ 

ʩʣʫʯʘʝ ʤʦʥʠʪʦʨʘ, ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʬʘʡʣʝ ʚ ʩʣʫʯʘʝ ʤʘʪʨʠʮʳ ʮʠʬʨʦʚʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ) ʥʝʩʢʦʣʴʢʠʭ 

ʧʠʢʩʝʣʝʡ.  

çɻʦʨʷʯʠʝè ʧʠʢʩʝʣʳ (ʘʥʛʣ. hot pixels) ð ʜʝʬʝʢʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠʤʝʝʪ 

ʥʝʚʝʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʭʦʜʥʦʛʦ, ʠʣʠ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʟʥʘʯʝʥʠʝ ʩʦʩʝʜʥʠʭ ʧʠʢʩʝʣʝʡ). 

çɿʘʚʠʩʠʤʳʝè ʧʠʢʩʝʣʳ ð ʞʘʨʛʦʥʥʳʡ ʪʝʨʤʠʥ, ʦʟʥʘʯʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʧʠʢʩʝʣʘ ʦʪ 

ʟʥʘʯʝʥʠʷ ʝʛʦ ʦʢʨʫʞʘʶʱʠʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʧʠʢʩʝʣʳ ʥʝʟʘʤʝʪʥʳ ʥʘ ʨʝʘʣʠʩʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. 

ʇʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʪʘʢʦʛʦ ʜʝʬʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʤʘʪʨʠʮʳ, ʚ ʩʣʫʯʘʝ çʙʠʪʦʛʦè ʧʠʢʩʝʣʘ 

ð ʢʦʥʩʪʘʥʪʥʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʪʨʠʮʳ ð ʧʨʦʮʝʩʩ ʜʦʨʦʛʦʡ ʠ ʪʨʫʜʦʸʤʢʠʡ, ʘ 

ʧʨʦʚʝʨʠʪʴ ʝʸ ʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʤʦʞʥʦ ʣʠʰʴ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʘʨʘʶʪʩʷ 

ʦʪʙʨʘʢʦʚʳʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʢʘʢ ʤʦʞʥʦ ʨʝʞʝ, ʦʪʥʦʩʷ ʝʸ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʩʦʚ ʢʘʯʝʩʪʚʘ.  

ɺ ʩʣʫʯʘʝ ʤʘʪʨʠʮʳ ʮʠʬʨʦʚʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ, ʚʠʜʝʦʢʘʤʝʨʳ, ʩʢʘʥʝʨʘ, ʜʦʢʫʤʝʥʪ-ʢʘʤʝʨʳ ʠʣʠ ʠʥʦʛʦ 

ʚʦʩʧʨʠʥʠʤʘʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚʝʣʠʯʠʥʦʡ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʠʢʩʝʣʘ ʚ ʬʘʡʣʝ ʮʠʬʨʦʚʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʮʠʬʨʦʚʳʭ 

ʬʦʪʦʘʧʧʘʨʘʪʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʘʩʢʠʨʦʚʘʥʠʝ çʙʠʪʳʭè ʧʠʢʩʝʣʦʚ ʧʫʪʸʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠʭ ʟʥʘʯʝʥʠʷ ʠʟ 

ʩʦʩʝʜʥʠʭ (ʪʝʤ ʩʘʤʳʤ ʧʨʝʚʨʘʱʘʷ ʠʭ ʚ çʟʘʚʠʩʠʤʳʝè). 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʣʠʯʠʝ ʥʝ ʙʦʣʝʝ ʯʝʤ 3-ʭ (ʥʝʢʦʪʦʨʳʤʠ ð 5-ʪʠ) ʙʠʪʳʭ ʧʠʢʩʝʣʦʚ ʥʝ 

ʩʯʠʪʘʝʪʩʷ ʙʨʘʢʦʤ ʤʘʪʨʠʮʳ. 

ʅʘʣʠʯʠʝ çʣʠʥʝʡʢʠè çʛʦʨʷʯʠʭè ʧʠʢʩʝʣʦʚ, ʘ ʪʘʢʞʝ ʛʨʫʧʧ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ çʛʦʨʷʯʠʭè ʧʠʢʩʝʣʦʚ 

ʩʯʠʪʘʝʪʩʷ ʙʨʘʢʦʤ ʤʘʪʨʠʮʳ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʦʩʦʙʳʝ ʧʠʢʩʝʣʳ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʣʶʙʦʡ ʤʘʪʨʠʮʝ. 

ɺ ʨʘʙʦʪʝ [4] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʥʳʭ ʧʠʢʩʝʣʝʡ ʥʘ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʤʘʪʨʠʮʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʙʦʪʝ ʥʝ ʜʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʜʝʬʝʢʪʥʳʭ ʧʠʢʩʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʩʨʘʚʥʝʥʠʷ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʦʜʦʚ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʩʝʥʩʦʨʘ ï ʢʘʤʝʨʳ ʠʩʪʦʯʥʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ [4-5], ʛʜʝ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʰʘʙʣʦʥʘ ʪʨʝʙʫʝʪʩʷ ʥʘʙʦʨ ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʧʦʜʭʦʜʝ ʢʘʨʪʘ ʜʝʬʝʢʪʥʳʭ ʧʠʢʩʝʣʝʡ 

ʩʪʨʦʠʪʩʷ ʧʦ ʦʜʥʦʤʫ ʧʨʝʜʲʷʚʣʝʥʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ. 

ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ. ʈʘʟʥʠʮʫ ʤʝʞʜʫ ʙʠʪʳʤʠ ʠ ʛʦʨʷʯʠʤʠ ʧʠʢʩʝʣʘʤʠ ʜʣʷ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ ʧʨʠʥʷʪʦ 

ʦʧʨʝʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʙʠʪʳʝ ʧʠʢʩʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʷʨʢʦʩʪʴʶ ʠ ʮʚʝʪʦʤ ʦʪ ʜʨʫʛʠʭ ʧʠʢʩʝʣʝʡ ʧʨʠ 
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ʣʶʙʳʭ ISO ʠ ʥʘ ʣʶʙʳʭ ʚʳʜʝʨʞʢʘʭ, ʢʘʢ ʥʘ ʢʦʨʦʪʢʠʭ, ʪʘʢ ʠ ʥʘ ʜʣʠʥʥʳʭ. ɻʦʨʷʯʠʝ ʧʠʢʩʝʣʠ ʚʠʜʥʳ ʦʙʳʯʥʦ ʥʘ 

ʚʳʜʝʨʞʢʘʭ, ʙʦʣʴʰʠʭ ʯʝʤ 1/30 ï 1/40, ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʞʝ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʟʘʤʝʪʥʳʤʠ, ʧʨʠʯʝʤ ʯʝʤ ʚʳʰʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʤʝʨʳ ʠ ʟʥʘʯʝʥʠʝ ISO, ʪʝʤ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʧʠʢʩʝʣʦʚ [1]. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʩʦʢʨʳʪʠʷ ʦʩʦʙʳʭ ʧʠʢʩʝʣʦʚ ʥʘ ʤʘʪʨʠʮʝ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʤʵʧʧʠʥʛ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʨʠʮʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʚʦʜʝ-ʠʟʛʦʪʦʚʠʪʝʣʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʤʵʧʧʠʥʛ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʤʝʨʳ. ʇʨʠ ʵʪʦʤ ʧʠʢʩʝʣʳ ʧʦʤʝʯʝʥʥʳʝ ʢʘʢ ʜʝʬʝʢʪʥʳʝ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʩʦʟʜʘʝʪ ʢʘʨʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʠʪʳʭ ʧʠʢʩʝʣʦʚ, ʚʳʯʠʩʣʷʝʪ ʠʭ ʢʦʦʨʜʠʥʘʪʳ, ʘ ʟʘʪʝʤ 

ʚʳʯʠʪʘʝʪ ʪʘʢ, ʯʪʦ ʥʘ ʠʪʦʛʦʚʳʭ ʢʘʜʨʘʭ ʠʭ ʥʝ ʙʫʜʝʪ ʟʘʤʝʪʥʦ. 

ʀʩʭʦʜʥʦʡ ʧʦʩʳʣʢʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ ʩʪʘʣʘ ʤʝʪʦʜʠʢʘ [1], 

ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʬʦʪʦʩʲʝʤʢʠ: ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ISO50, ʨʘʟʨʝʰʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ, ʩʞʘʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ, ʨʝʞʠʤ ʩʲʝʤʢʠ ï ʙʝʟ 

ʚʩʧʳʰʢʠ. ʆʙʲʝʢʪʠʚ ʟʘʢʨʳʪ ʥʝʧʨʦʟʨʘʯʥʦʡ ʟʘʩʣʦʥʢʦʡ (ʰʪʦʨʢʦʡ), ʛʘʨʘʥʪʠʨʫʶʱʝʡ ʧʦʣʥʫʶ 

ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ. ɼʝʣʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʥʠʤʢʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʦʟʤʦʞʥʳʤ ʚʨʝʤʝʥʝʤ ʵʢʩʧʦʟʠʮʠʠ. 

ʇʦʷʚʣʝʥʠʝ ʥʘ ʩʥʠʤʢʘʭ ʪʦʯʝʢ, ʦʪʣʠʯʥʳʭ ʦʪ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʥʘ ʤʘʪʨʠʮʝ 

çʛʦʨʷʯʠʭè ʧʠʢʩʝʣʦʚ. ʀʣʣʶʩʪʨʘʮʠʷ ʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʦʙʳʭ ʧʠʢʩʝʣʦʚ ʜʣʷ ʢʘʤʝʨʳ ViewQuest VQ2103 

 

ʅʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʚʘ ʘʣʛʦʨʠʪʤʘ, ʨʝʘʣʠʟʫʶʱʠʝ ʤʝʪʦʜ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʩʦʙʳʭ ʧʠʢʩʝʣʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʝʜʝʥʦ 

ʦʙʲʝʜʠʥʝʥʠʝ ʮʚʝʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʠʩʭʦʜʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʠʢʩʝʣʦʚ ʤʘʪʨʠʮʳ ʢʘʤʝʨʳ), ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʠʩʢ ʚʩʝʭ ʧʠʢʩʝʣʦʚ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʡ ʩʦʩʝʜʥʠʭ ʧʠʢʩʝʣʦʚ ʚ ʩʤʳʩʣʝ 4-ʩʚʷʟʥʦʩʪʠ [3, 

ʩʪʨ. 42] ï ʤʝʪʦʜ ʠʥʪʝʨʧʦʣʷʮʠʠ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʀʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʩʦʙʳʭ ʧʠʢʩʝʣʦʚ 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʨʠʪʝʨʠʡ ʧʦʠʩʢʘ ʦʩʦʙʳʭ ʪʦʯʝʢ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʢʦʥʪʝʥʪʫ ʠʟʦʙʨʘʞʝʥʠʷ  

(ʚʦʟʤʦʞʥʳ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʨʠʪʝʨʠʷ ʜʣʷ ʧʠʢʩʝʣʦʚ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʦʩʦʙʳʤʠ) ʢʦʣʠʯʝʩʪʚʦ  
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ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʦʯʝʢ ʙʫʜʝʪ ʙʦʣʴʰʝ ʯʝʤ ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʳʭ ʪʦʯʝʢ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʢʘʨʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʦʙʳʭ ʪʦʯʝʢ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʵʪʫ ʦʩʦʙʝʥʥʦʩʪʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʢʦʪʦʨʳʤ ʧʦʨʦʛʦʤ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ (1). 

P D

P
d

Æ
> ,  (1) 

ʛʜʝ P  ï ʤʥʦʞʝʩʪʚʦ ʜʝʬʝʢʪʥʳʭ ʧʠʢʩʝʣʦʚ ʥʘ ʨʝʬʝʨʝʥʩʥʦʤ ʦʪʧʝʯʘʪʢʝ ʤʘʪʨʠʮʳ (ʧʦʣʫʯʝʥʥʦʤ ʙʝʟ ʜʦʩʪʫʧʘ 

ʩʚʝʪʘ) ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ, Dï ʤʥʦʞʝʩʪʚʦ ʜʝʬʝʢʪʥʳʭ ʧʠʢʩʝʣʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʧʦʣʫʯʝʥʥʦʤ ʩ ʜʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʬʦʨʤʘʪʝ JPEG, ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʘʣʛʦʨʠʪʤ ʩʞʘʪʠʷ ʩ ʧʦʪʝʨʷʤʠ ʦʩʥʦʚʘʥ ʥʘ ʫʩʪʨʘʥʝʥʠʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʚ 

ʠʟʦʙʨʘʞʝʥʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʤʳʪʠʶ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʝʥʠʶ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ 

ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʩʦʙʳʭ ʪʦʯʝʢ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʠʢʩʝʣʦʚ ʧʨʠ ʧʝʨʝʚʦʜʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʬʦʨʤʘʪʦʤ ʩʪʨʫʢʪʫʨʳ ʬʠʣʴʪʨʘ ɹʘʡʝʨʘ.  

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʪʦʨʦʡ ʘʣʛʦʨʠʪʤ, ʠʩʧʦʣʴʟʫʶʱʠʡ RAW-

ʬʦʨʤʘʪ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʥʝʢʦʪʦʨʳʤʠ ʪʠʧʘʤʠ ʢʘʤʝʨ. ʇʨʠ ʵʪʦʤ ʧʦʠʩʢ ʦʩʦʙʳʭ ʧʠʢʩʝʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʮʚʝʪʘ ʦʪʜʝʣʴʥʦ. ʀʜʝʷ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʠʩʢʝ ʧʠʢʩʝʣʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʦʚ ʪʦʛʦ ʞʝ ʮʚʝʪʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦʢʨʫʛ ʠʩʢʦʤʦʛʦ ʧʠʢʩʝʣʘ. ʇʨʠ ʨʝʟʢʦʤ 

ʦʪʢʣʦʥʝʥʠʠ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʤʦʞʥʦ ʜʝʪʝʢʪʠʨʦʚʘʪʴ çʛʦʨʷʯʠʡè ʧʠʢʩʝʣ, ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ ï çʙʠʪʳʡè 

ʧʠʢʩʝʣ. 

ʀʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʇʨʦʠʟʚʦʜʠʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʦʚ 

a,b,c,d, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʠʢʩʝʣʘʤ ʤʘʪʨʠʮʳ, ʠʤʝʶʱʠʤ ʦʜʠʥʘʢʦʚʳʡ ʮʚʝʪ ʩʚʝʪʦʬʠʣʴʪʨʘ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʠʢʩʝʣʘ e. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʢʨʠʪʝʨʠʷ:  

yx

yxyxyxyx
S

SSSS
D ,

,2,22,2,

4
-

+++
=

-+-+

, 

ʛʜʝ yxS ,  ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʠʢʩʝʣʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (x,y). ɽʩʣʠ e>D , ʪʦ ʧʠʢʩʝʣ 

ʩʯʠʪʘʝʪʩʷ çʛʦʨʷʯʠʤè, ʧʨʠ e<D  ï ʧʠʢʩʝʣ ʩʯʠʪʘʝʪʩʷ çʙʠʪʳʤè. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʢ RAW-ʠʟʦʙʨʘʞʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʩ ʤʘʪʨʠʮʳ,  

ʦʩʥʘʱʝʥʥʦʡ ʬʠʣʴʪʨʦʤ ɹʘʡʝʨʘ 

 

ʅʝʜʦʩʪʘʪʦʢ ʚʪʦʨʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʢ ʠʟʦʙʨʘʞʝʥʠʷʤ ʚ 

ʬʦʨʤʘʪʝ RAW. 
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʥʳʭ ʧʠʢʩʝʣʝʡ ʠ ʢʨʠʪʝʨʠʡ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʟʘʜʘʯʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʥʠʤʢʦʚ ʩ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʬʦʨʤʘʪʝ JPEG ʠ 

ʬʦʨʤʘʪʝ RAW ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʢʘʤʝʨʳ ʠ ʥʝ ʧʦʜʚʝʨʛʘʣʦʩʴ 

ʦʙʨʘʙʦʪʢʝ. ʇʦʢʘʟʘʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʠʤʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʎʌʂ ʥʘ ʧʨʠʤʝʨʝ Canon PowerShot A60/A70. ï 

http://www.videozona.ru/photo_tests/CheckA70/ChA60-70.asp 

2. ɹʠʪʳʝ ʧʠʢʩʝʣʠ ï http://ru.wikipedia.org/wiki/ɹʠʪʳʝ_ʧʠʢʩʝʣʠ 

3. ɼʸʤʠʥ ɸ.ʖ. ʆʩʥʦʚʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. // ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2011. ï 191 ʩ. 

4. Zeno J Geradts, Jurrien Bijhold, Martijn Kieft, Kenro Kuroki, Naoki Saitoh Methods for identification of images 

acquired with Digital cameras // Proc. SPIE 4232, Enabling Technologies for Law Enforcement and Security, 505 

(February 21, 2001); doi:10.1117/12.417569 

5. Khanna, N., Mikkilineni, A.K., Delp, E.J. Forensic Camera Classification: Verification of Sensor Pattern Noise 

Approach // Forensic Science Communications (FSC), 2009, 11(1). 

É ʂʫʣʝʰʦʚ ʉ.ɺ. , ɸʢʩʝʥʦʚ ɸ.ʖ. , ɿʘʡʮʝʚʘ ɸ.ɸ.,2015  
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ʂ.ʂ. ʂʫʣʠʢʦʚ 

ʄʘʛʠʩʪʨʘʥʪ 

ʊʫʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʫʣʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʉʆʃʅɽʏʅʍ ʂʆʃʃɽʂʊʆʈʆɺ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʞʠʣʳʭ ʜʦʤʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʛʝʣʠʦʩʠʩʪʝʤʘ, ʘʥʪʠʬʨʠʟ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 27 ʠʶʣʷ 2010 ʛ. ˉ190-ʌɿ "ʆ ʪʝʧʣʦʩʥʘʙʞʝʥʠʠ" ʥʝʦʙʭʦʜʠʤʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ , ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʘʪ ʥʘʜʝʞʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ (ʤʦʱʥʦʩʪʴ). 

ɺ ʩʚʷʟʠ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʧʦʚʳʰʝʥʠʝʤ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʷʜ ʤʝʨ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʙʳʪʴ: ʵʬʬʝʢʪʠʚʥʘʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʵʥʝʨʛʠʠ 

ʩʦʣʥʮʘ, ʚʝʪʨʘ, ʛʝʦʪʝʨʤʘʣʴʥʦʡ, ʧʨʠʣʠʚʦʚ) ʠ ʜʨ. "ʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ" 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʩʰʪʘʙʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. 

ʆʜʥʠʤ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʩʦʢʨʘʪʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʦʨʷʯʝʡ ʚʦʜʳ, ʦʪʦʧʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʫʞʜ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ ʜʦʣʞʝʥ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʧʠʪʳʚʘʪʴ ʩʦʣʥʝʯʥʦʝ ʪʝʧʣʦ ʠ ʩʦʭʨʘʥʷʪʴ ʝʛʦ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʯʸʨʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʝʛʦ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʠ 

ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʢ ʶʞʥʦʡ ʩʪʦʨʦʥʝ. 

ʉʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ ï ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʙʦʨʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ  
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ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʝʸ ʚ ʪʝʧʣʦʚʫʶ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʣʶʜʩʢʠʭ ʥʫʞʜ. 

ʉʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʲʝʢʪʦʚ (ʯʘʩʪʥʳʭ ʜʦʤʦʚ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ) ʛʦʨʷʯʝʡ ʚʦʜʦʡ, ʦʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʦʯʝʥʴ ʰʠʨʦʢʘ, ʜʘʥʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʦʜʫʣʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʘʭ, ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʜʣʷ ʩʫʰʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ɺʦʟʤʦʞʝʥ ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʠ ʜʘʞʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʙʳʪʫ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪ ʨʝʩʫʨʩʳ ʜʦ 30% ʚ ʛʦʜ. ʊʘʢ ʢʘʢ ʮʝʥʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʚʳʛʦʜʘ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʦʯʝʚʠʜʥʘ.  

 ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ (ʩʤ. ʨʠʩ.1.). ʋʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ. ɸʥʪʠʬʨʠʟ (ʪʝʧʣʦʥʦʩʠʪʝʣʴ) ʮʠʨʢʫʣʠʨʫʝʪ ʚʥʫʪʨʠ 

ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ, ʦʥ ʥʘʛʨʝʚʘʝʪʩʷ ʥʘ ʩʦʣʥʝʯʥʦʤ ʩʚʝʪʝ ʠ ʦʪʜʘʝʪ ʩʚʦʝ ʪʝʧʣʦ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʢʦʪʦʨʳʡ ʚʤʦʥʪʠʨʦʚʘʥʥʳʡ ʚ ʙʘʢ ʩ ʚʦʜʦʡ. ɹʘʢ ʧʦʜʢʣʶʯʸʥ ʢ ʚʦʜʦʧʨʦʚʦʜʫ ʩ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, 

ʢʦʛʜʘ ʛʦʨʷʯʘʷ ʚʦʜʘ ʨʘʩʭʦʜʫʝʪʩʷ ʚ ʙʘʢ ʟʘʣʠʚʘʝʪʩʷ ʭʦʣʦʜʥʘʷ ʠ ʮʠʨʢʫʣʷʮʠʷ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ. ɺ ʙʘʢʝ-

ʘʢʢʫʤʫʣʷʪʦʨʝ ʚʦʟʤʦʞʝʥ ʚʘʨʠʘʥʪ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʦʜʦʛʨʝʚʘ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʚʦʜʘ ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘ ʪʘʢʞʝ, ʚ ʧʘʩʤʫʨʥʫʶ ʧʦʛʦʜʫ ʢʦʛʜʘ ʤʦʱʥʦʩʪʠ 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʥʝ ʜʦʩʪʘʪʦʯʥʦ. ʂʘʢ ʧʨʘʚʠʣʦ ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷ. ʉʪʨʫʢʪʫʨʘ ʚʘʢʫʫʤʥʳʭ ʪʨʫʙ ʜʣʷ ʥʘʛʨʝʚʘ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʦʙʳʯʥʦʛʦ 

ʪʝʨʤʦʩʘ: ʦʜʥʘ ʪʨʫʙʘ ʚʩʪʘʚʣʝʥʘ ʚ ʜʨʫʛʫʶ, ʤʝʞʜʫ ʥʠʤʠ ʚʘʢʫʫʤʥʘʷ ʧʦʣʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʠʜʝʘʣʴʥʫʶ 

ʪʝʧʣʦʠʟʦʣʷʮʠʶ. ʀʟ-ʟʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʪʨʫʙʦʢ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ ʧʦʩʪʦʷʥʥʦ ʧʦʧʘʜʘʶʪ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʠ ʧʝʨʝʜʘʶʪ ʤʘʢʩʠʤʫʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʂʇɼ ʜʣʷ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 85%.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

1- ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ, 2- ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʯʦʢ, 3- ʙʦʡʣʝʨ, 4-ʠʩʪʦʯʥʠʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʦʛʨʝʚʘ, 5-7- 

ʨʘʜʠʘʪʦʨʳ, 8- ʥʘʩʦʩ, 9- ʚʭʦʜ ʭʦʣʦʜʥʦʡ ʚʦʜʳ, 10- ʚʳʭʦʜ ʛʦʨʷʯʝʡ ʚʦʜʳ, 11- ʢʦʥʪʨʦʣʴʥʘʷ ʧʘʥʝʣʴ. 

 

ɻʝʣʠʦʩʠʩʪʝʤʳ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʢʦʣʦʛʠʯʥʦʩʪʴ. ʉʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʝʥ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʷ ʛʦʨʝʥʠʷ ʠʣʠ ʦʪʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʩʫʱʘ ʚʩʝʤ ʧʨʦʯʠʤ ʠʩʪʦʯʥʠʢʘʤ 

ʛʝʥʝʨʘʮʠʠ ʪʝʧʣʘ. ɻʝʣʠʦʩʠʩʪʝʤʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʥʠʢʘʢʠʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʯʪʦ  

ʜʝʣʘʝʪ ʵʪʫ ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ.  
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ʂʦ ʚʪʦʨʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʬʘʢʪʦʨʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʉʘʤʦʦʢʫʧʘʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʘ ʜʘʣʝʝ ʚʩʷ ʫʩʪʘʥʦʚʢʘ ʮʝʣʠʢʦʤ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʩʨʝʜʩʪʚ ʥʘ ʦʪʦʧʣʝʥʠʝ. 

ʀ ʩʘʤʳʡ ʛʣʘʚʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ - ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʜʘʞʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʩʦʣʥʝʯʥʦʤ ʦʩʚʝʱʝʥʠʠ. ɺ ʧʘʩʤʫʨʥʳʝ ʜʥʠ ʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʜʦʭʦʜʠʪ ʜʦ 70% ʠʟʣʫʯʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ 

ʫʩʣʦʚʠʠ ʧʨʘʚʠʣʴʥʦʛʦ ʤʦʥʪʘʞʘ ʚʦʟʤʦʞʥʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʭʦʪʷ ʠ ʩ ʤʝʥʴʰʝʡ ʪʝʧʣʦʦʪʜʘʯʝʡ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʞʝ ʛʝʣʠʦʩʠʩʪʝʤʳ ʥʝ ʚʚʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʚʩʝʤʝʩʪʥʦ, ʚʝʜʴ ʦʥʠ ʪʘʢ 

ʵʬʬʝʢʪʠʚʥʳ? ʆʪʚʝʪ ʥʝ ʦʜʥʦʟʥʘʯʝʥ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʯʘʩʦʚʦʡ ʧʦʷʩ ʠ 

ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʂʘʩʘʪʝʣʴʥʦ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʚʝʜʴ ʚ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʦʣʥʮʘ, ʥʝ ʤʝʥʝʝ, ʯʝʤ ʚ ɻʝʨʤʘʥʠʠ, ʛʜʝ ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. 

ʂʦʥʝʯʥʦ, ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʦ ʥʝʜʦʩʪʘʪʢʘʭ ʛʝʣʠʦʩʠʩʪʝʤʳ. ɺʳʩʦʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʣʶʩ ʩʪʦʠʤʦʩʪʴ ʤʦʥʪʘʞʘ. ʇʦʣʫʯʘʝʪʩʷ ʚʝʩʴʤʘ ʩʝʨʴʸʟʥʘʷ ʩʫʤʤʘ. ɸ ʧʦʪʦʤʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʫʩʪʘʥʦʚʢʘ ʛʝʣʠʦʩʠʩʪʝʤʳ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʵʢʩʢʣʶʟʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʧʦʢʘ ʯʪʦ 

ʤʘʣʦʜʦʩʪʫʧʥʦʡ ʦʙʳʯʥʳʤ ʦʙʳʚʘʪʝʣʷʤ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʝʣʠʦʩʠʩʪʝʤʳ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳ, ʠ ʠʭ ʩʣʝʜʫʝʪ ʚʥʝʜʨʷʪʴ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʘ ʩʝʙʷ ʦʢʫʧʠʪ, ʠ ʧʦʟʚʦʣʠʪ 

ʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ʋʩʪʘʥʦʚʢʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʠʪʴ ʩʥʠʟʠʪʴ ʧʘʛʫʙʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ, ʚʝʜʴ ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʠ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʝʜʴ ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʫʶ ʵʢʦʣʦʛʠʶ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʉʦʣʥʝʯʥʳʝ 

ʢʦʣʣʝʢʪʦʨʳ ï ʵʬʬʝʢʪʠʚʥʳʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʟʘ ʥʠʤʠ ʟʝʣʸʥʦʝ 

ʙʫʜʫʱʝʝ ʚʩʝʡ ʥʘʰʝʡ ʧʣʘʥʝʪʳ! 
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ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʟʥʦʩ, ʢʨʠʚʘʷ ʠʟʥʘʰʠʚʘʥʠʷ, ʧʨʠʨʘʙʦʪʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ. 

 

ʅʘʜʝʞʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʩʝʛʜʘ ʙʳʣʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ [1], ʠ  
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ʦʛʨʦʤʥʳʡ ʙʘʥʢ ʜʘʥʥʳʭ ʧʦ ʠʟʥʦʩʫ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ [2]. ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦ ʰʧʦʥʢʦʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʥʦʩ ʧʨʦʠʩʭʦʜʠʣ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ ʠʟ-ʟʘ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʚ ʟʦʥʝ ʘʚʘʨʠʡʥʦʛʦ 

ʠʟʥʦʩʘ [3], [4]. ʈʘʩʯʝʪ ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʘʜʢʠ [5] ʧʨʠʚʝʣ ʢ ʨʦʩʪʫ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ [6]. 

ɺʠʜʳ ʬʫʥʢʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʥʦʩʘ ʦʪ ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳ ʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʘʢ 

ʩʣʘʛʘʝʤʳʝ ʨʘʟʣʠʯʥʳʭ ʧʝʨʠʦʜʦʚ: 

ä
=

=
n

i

ii tUtU
1

)()(
,      (1) 

ʛʜʝ )( ii tU   - ʬʫʥʢʮʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʚ i-ʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ʠʟʥʘʰʠʚʘʥʠʷ 

ʧʨʦʬʝʩʩʦʨʘ ʀʚʘʥʦʚʘ ɸ.ʀ. [7], ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

)()()( aaHHʇ tUtUUtU ++= ,    (2) 

ɻʜʝ  
ʇU  - ʠʟʥʦʩ ʚ ʧʝʨʠʦʜ ʧʨʠʨʘʙʦʪʢʠ; )( HH tU  - ʬʫʥʢʮʠʷ ʠʟʥʘʰʠʚʘʥʠʷ ʚ ʥʦʨʤʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; )( aa tU  - ʚ ʘʚʘʨʠʡʥʳʡ ʧʝʨʠʦʜ. 

ʌʫʥʢʮʠʶ (2) ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ [8]: 

tVUtU ʇ Ö+=)( ,     (3) 

a
ʇ tɸUtU Ö+=)( ,     (4) 

)1()( -Ö+= Ötk
ʇ ʝɸUtU ,    (5) 

)1()( tk
ʇ ʝɸUtU Ö--Ö+= ,    (6) 

ʠ ʜʨ., 

ʛʜʝ V - ʩʨʝʜʥʷʷ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ; ɸ - ʧʦʢʘʟʘʪʝʣʴ ʬʫʥʢʮʠʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ; ʘ, k 

- ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ [9]: 
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V
K ,         (7) 

ʛʜʝ ɻV ʠ ʩV - ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʪʘʨʝʥʠʷ ʵʪʘʣʦʥʥʦʛʦ (ʵ) ʠ ʩʨʘʚʥʠʚʘʝʤʦʛʦ (ʩ) ʩʦʝʜʠʥʝʥʠʡ; e 

- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ. 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʚ ʧʦ ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʶ (3), ʧʦʣʫʯʠʤ 
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ɽʩʣʠ ʬʫʥʢʮʠʶ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ (4), ʪʦ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ 
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ʂ
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ʪ.ʝ. ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʠ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ t. ɸʥʘʣʦʛʠʯʥʳʝ ʚʳʚʦʜʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʣʷ 

ʬʫʥʢʮʠʡ (5), (6) ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʩ ʧʦʤʦʱʴʶ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʪʦ ʨʘʮʠʦʥʘʣʴʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ (3). ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʣʠʥʝʘʨʠʟʘʮʠʶ ʥʝ 

ʪʦʣʴʢʦ ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʨʘʩʯʝʪʦʚ, ʥʦ ʠ ʠʟ-ʟʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦʠʟʤʝʨʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʢʣʶʯʘʷ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ [10]. 
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ʄ.ʖ. ʃʫʢʴʷʥʦʚ 

ʄʘʛʠʩʪʨʘʥʪ 

ʊʫʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʫʣʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɺʆɼʗʅʆʁ ʀ ʀʅʌʈɸʂʈɸʉʅʓʁ ʊɽʇʃʓʁ ʇʆʃ. ʉʈɸɺʅɽʅʀɽ ʉʀʉʊɽʄ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʚʦʜʷʥʦʛʦ ʠ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʪʝʧʣʳʭ ʧʦʣʦʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʠʩʪʝʤʘ ʪʝʧʣʳʡ ʧʦʣ, ʚʦʜʷʥʦʡ ʪʝʧʣʳʡ ʧʦʣ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʪʝʧʣʳʡ ʧʦʣ. 

 

ʀʟ ʩʚʝʜʝʥʠʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ ʠ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʝʱʸ ʚ ʜʨʝʚʥʦʩʪʠ. ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʦʙʦʛʨʝʚ ʧʦʣʘ ʧʨʠʤʝʥʠʣʠ 

ʜʨʝʚʥʠʝ ʨʠʤʣʷʥʝ. ʉʠʩʪʝʤʘ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʧʨʠʤʝʥʷʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʠʤʩʢʠʭ ʙʘʥʷʭ ʠ ʙʦʛʘʪʳʭ ʜʦʤʘʭ. ʆʥʘ 

ʩʦʩʪʦʷʣʘ ʠʟ ʧʝʯʝʡ, ʚ ʢʦʪʦʨʳʭ ʥʘʛʨʝʚʘʣʩʷ ʚʦʟʜʫʭ, ʠ ʩʦʝʜʠʥʸʥʥʳʭ ʩ ʥʠʤʠ ʢʘʥʘʣʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ ʧʦʣʦʤ. 

ɻʦʨʷʯʠʝ ʛʘʟʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʞʠʛʘʥʠʷ ʜʨʦʚ ʚ ʧʝʯʘʭ, ʜʘʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʧʦ ʩʠʩʪʝʤʝ 

ʢʘʥʘʣʦʚ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʣʘʩʴ çʛʠʧʦʢʘʫʩʪè. ʆʙʳʯʘʡ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʠʩʯʝʟ ʧʦʩʣʝ 

ʧʘʜʝʥʠʷ ʈʠʤʩʢʦʡ ʠʤʧʝʨʠʠ.  

ɺ ʥʘʰʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʪʝʧʣʳʡ ʧʦʣ ʫʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʨʦʩʢʦʰʴʶ ʠ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʷʚʣʷʝʪʩʷ ʚʦʜʷʥʦʡ ʪʝʧʣʳʡ ʧʦʣ.  

ɺʦʜʷʥʦʡ ʪʝʧʣʳʡ ʧʦʣ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʚʦʜʷʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʛʜʝ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ ʩʣʫʞʠʪ ʚʦʜʘ. 

ɺʦʜʷʥʳʝ ʧʦʣʳ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʟʘʛʦʨʦʜʥʳʭ ʜʦʤʘʭ, ʢʦʪʪʝʜʞʘʭ, ʪ.ʢ. ʦʥʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ (70ï100 ʤ2). ʉʝʛʦʜʥʷ ʜʣʷ ʚʦʜʷʥʦʛʦ ʪʝʧʣʦʛʦ ʧʦʣʘ ʠʩʧʦʣʴʟʫʶʪ ʪʨʫʙʳ 

ʠʟ ʩʰʠʪʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ (ʈɽʍ), ʠʟ ʧʦʣʠʙʫʪʠʣʝʥʘ, ʘ ʪʘʢʞʝ ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʦʚʳʝ ʪʨʫʙʳ. ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʥʘʧʦʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ - ʦʙʦʛʨʝʚʘʶʱʘʷ ʙʝʪʦʥʥʘʷ ʧʘʥʝʣʴ ʦʪʜʝʣʷʝʪʩʷ ʦʪ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʨʘʟʜʝʣʠʪʝʣʴʥʳʤ ʰʚʦʤ, ʟʘʧʦʣʥʝʥʥʳʤ ʤʷʛʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. ɼʣʷ ʵʪʦʛʦ ʚʜʦʣʴ ʙʦʢʦʚʳʭ ʩʪʝʥ 
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ʥʝʦʙʭʦʜʠʤʦ ʫʣʦʞʠʪʴ ʢʨʘʝʚʫʶ ʣʝʥʪʫ. ɿʘʪʝʤ ʥʘ ʨʦʚʥʫʶ ʙʝʪʦʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʫʢʣʘʜʳʚʘʶʪ ʛʠʜʨʦ- ʠ 

ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʩʣʦʡ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʬʠʣʴʥʳʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʧʣʠʪʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʣʦʪʥʦʛʦ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ (40 ʢʛ/ʤ3), ʦʪʰʪʘʤʧʦʚʘʥʥʦʛʦ 

ʛʠʜʨʦʨʝʧʝʣʣʝʥʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʇʣʠʪʳ ʧʦʢʨʳʪʳ ʧʘʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʧʣʝʥʢʦʡ ʠʟ ʞʝʩʪʢʦʛʦ ʧʦʣʠʩʪʠʨʦʣʘ. 

ʂʦʥʩʪʨʫʢʮʠʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʧʝʮʠʘʣʴʥʦ ʦʪʬʦʨʤʦʚʘʥʥʳʝ ʚʳʩʪʫʧʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʠʪʳ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʫʢʣʘʜʢʠ ʛʨʝʶʱʝʡ ʪʨʫʙʳ. ʊʨʫʙʳ ʜʣʷ ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʨʘʩʢʣʘʜʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʣʠʪʘʭ ʠ 

ʢʨʝʧʷʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʨʝʧʣʝʥʠʡ (ʬʠʢʩʘʪʦʨʦʚ). ʋʢʣʘʜʢʘ ʪʨʫʙ ʚ ʛʨʝʶʱʝʤ ʢʦʥʪʫʨʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʨʝʰʝʥʠʷʭ: ʤʝʘʥʜʨʦʚʘʷ (ʟʠʛʟʘʛʦʦʙʨʘʟʥʘʷ) ʠ ʙʠʬʠʣʷʨʥʘʷ (ʩʧʠʨʘʣʴ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʪʨʫʙʘʤʠ ʛʨʝʶʱʝʛʦ ʢʦʥʪʫʨʘ (ʰʘʛ ʫʢʣʘʜʢʠ ʪʨʫʙ) ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ ʦʪ 0,1 ʜʦ 0,35 ʤ. ɿʘʪʝʤ 

ʪʨʫʙʳ ʟʘʣʠʚʘʶʪ ʙʝʪʦʥʥʦʡ ʩʪʷʞʢʦʡ ʩ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʤ, ʧʦʚʝʨʭ ʢʦʪʦʨʦʛʦ ʥʘʩʪʠʣʘʶʪ ʧʦʢʨʳʪʠʝ ʯʠʩʪʦʛʦ ʧʦʣʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʨʳʪʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ: ʢʝʨʘʤʠʢʘ, ʛʣʘʟʫʨʴ, ʢʘʤʝʥʴ, 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʘʨʢʝʪ. 

 
ʈʠʩʫʥʦʢ 1 ï  ʊʝʧʣʳʡ ʧʦʣ ʚʦʜʷʥʦʡ 

 

ʊʨʝʙʫʝʤʘʷ ʪʦʣʱʠʥʘ ʙʝʪʦʥʥʦʡ ʦʪʣʠʚʢʠ ʥʘʜ ʪʨʫʙʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 5 ʩʤ, ʯʪʦ ʩʚʦʜʠʪʩʷ ʢ ʪʦʣʱʠʥʝ 

ʩʦʚʦʢʫʧʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ ʦʢʦʣʦ 6,5 ʩʤ, ʦʪʯʠʪʳʚʘʝʤʦʛʦ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ. ɿʘʧʫʩʢ ʪʝʧʣʦʛʦ 

ʧʦʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʨʘʥʝʝ, ʯʝʤ ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʟʘʣʠʚʢʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʦʜʷʥʦʛʦ ʪʝʧʣʦʛʦ ʧʦʣʘ, ʩʠʩʪʝʤʘ 

ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʤʦʥʪʘʞʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ 

ʧʦʣʘ (ʙʦʣʝʝ 10 ʩʤ). ʊʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʷʥʦʛʦ ʪʸʧʣʦʛʦ ʧʦʣʘ, ʢʘʢ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʩʪʦʷʢʝ. ʅʘʢʦʥʝʮ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʪʝʯʢʠ, ʤʝʩʪʦ ʢʦʪʦʨʦʡ ʪʨʫʜʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʠ ʝʱʸ ʙʦʣʝʝ ʪʨʫʜʦʸʤʢʦ ʫʩʪʨʘʥʠʪʴ. ʀʟʙʝʞʘʪʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʥʦ, ʧʨʠʤʝʥʠʚ 

ʜʨʫʛʫʶ ʩʠʩʪʝʤʫ ʦʙʦʛʨʝʚʘ ʧʦʣʘ.  

ʀʥʬʨʘʢʨʘʩʥʳʡ ʪʝʧʣʳʡ ʧʦʣ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʦʧʣʝʥʠʷ ʧʦʤʝʱʝʥʠʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʪʝʧʣʦʛʦ ʧʦʣʘ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ ʞʝ ʟʘʢʦʥʝ ʬʠʟʠʢʠ, ʯʪʦ ʠ 

ʜʨʫʛʠʭ ʪʠʧʦʚ ʠʥʬʨʘʢʨʘʩʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ. ʇʨʦʧʫʩʢʘʷ ʪʦʢ ʯʝʨʝʟ ʨʝʟʠʩʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʠʟʣʫʯʘʶʪʩʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʥʘʛʨʝʚʘʷ ʧʨʝʜʤʝʪʳ ʚ ʧʦʤʝʱʝʥʠʠ. ʊʦʢʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʨʝʟʠʩʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʨʘʩʩʯʠʪʘʥʳ ʪʘʢ, ʯʪʦ ʧʨʠ ʥʘʛʨʝʚʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 40-50ᴈ ʠʟʣʫʯʘʶʪʩʷ ʵ/ʤ ʚʦʣʥʳ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʤ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ (ʜʣʠʥʦʡ 5ï25 ʤʢʤ), ʯʪʦ ʜʝʣʘʝʪ ʵʪʦ ʠʟʣʫʯʝʥʠʝ ʩʨʦʜʥʠ ʩʦʣʥʝʯʥʳʤ ʣʫʯʘʤ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʣʝʥʦʯʥʳʭ ʨʝʟʠʩʪʦʨʦʚ: ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ, ʙʝʟʢʠʩʣʦʨʦʜʥʦʡ ʤʝʜʠ, ʩʝʨʝʙʨʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʘʤʠ ʠʥʬʨʘʢʨʘʩʥʳʝ ʧʣʝʥʢʠ ʠʤʝʶʪ ʨʘʟʥʦʝ 

ʩʦʯʝʪʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ.  

 
ʈʠʩʫʥʦʢ 2 ï ʊʝʧʣʳʡ ʧʦʣ ʠʥʬʨʘʢʨʘʩʥʳʡ 
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ʂʦʥʩʪʨʫʢʮʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʥʦ ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʠ ʧʨʠʥʮʠʧ ʠʭ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ. ʊʦʢʦʧʨʦʚʦʜʷʱʠʡ ʵʣʝʤʝʥʪ 

ʟʘʣʘʤʠʥʠʨʦʚʘʥ ʤʝʞʜʫ ʜʚʫʤʷ ʩʣʦʷʤʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʠ, ʠʤʝʶʱʝʡ ʚʳʩʦʢʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʠ 

ʠʟʦʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ. ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ ʥʘʛʨʝʚʘʝʪ ʥʘʧʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ, ʫʣʦʞʝʥʥʦʝ ʧʦʚʝʨʭ ʧʣʝʥʢʠ. ʇʨʠʯʝʤ, 

ʧʣʝʥʢʫ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʣʘʜʳʚʘʪʴ ʧʦʜ ʮʝʤʝʥʪʥʫʶ ʩʪʷʞʢʫ (ʜʦʩʪʘʪʦʯʥʦ ʫʣʦʞʠʪʴ ʧʦʜ ʢʦʚʸʨ ʠʣʠ ʣʠʥʦʣʝʫʤ), 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʦʩʠʪʴ ʝʸ ʠʟ ʦʜʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʚ ʜʨʫʛʦʝ ʙʝʟ ʜʝʤʦʥʪʘʞʘ ʧʦʣʦʚʦʛʦ ʧʦʢʨʳʪʠʷ. ʆʪ ʧʦʣʘ 

ʥʘʛʨʝʚʘʝʪʩʷ ʚʦʟʜʫʭ. ʊʘʢ ʞʝ ʯʘʩʪʴ ʀʂ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʥʠʢʘʷ ʯʝʨʝʟ ʥʘʧʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ, ʧʝʨʝʜʘʸʪ ʪʝʧʣʦ 

ʧʨʝʜʤʝʪʘʤ ʚ ʧʦʤʝʱʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʜʦ 95% 

ʠʟʣʫʯʘʝʤʦʡ, ʪʘʢ ʯʪʦ ʠʥʬʨʘʢʨʘʩʥʳʡ ʪʝʧʣʳʡ ʧʦʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʪʝʧʣʦʛʦ ʧʦʣʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 15 ʜʦ 55 ɺʪ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʧʣʝʥʢʠ. ɽʩʣʠ ʚʟʷʪʴ ʚ ʩʨʝʜʥʝʤ 30 ɺʪ ʥʘ ʤʝʪʨ ʚ ʯʘʩ, ʘ ʦʪʘʧʣʠʚʘʝʤʫʶ ʧʣʦʱʘʜʴ ʧʨʠʥʷʪʴ 15 ʤ2, 

ʪʦ ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʝʩʷʮ ʧʦʣʫʯʘʝʪʩʷ ʦʢʦʣʦ 320 ʢɺʪ, ʯʪʦ ʥʝ ʩʠʣʴʥʦ çʫʜʘʨʠʪ ʧʦ ʢʘʨʤʘʥʫè. ʅʘ ʥʘʛʨʝʚ 

ʧʣʦʩʢʦʩʪʠ ʧʦʣʘ ʪʨʘʪʠʪʩʷ ʧʨʠʤʝʨʥʦ 4-5 ʤʠʥʫʪ, ʥʘ ʥʘʛʨʝʚ ʧʨʝʜʤʝʪʦʚ ʚ ʧʦʤʝʱʝʥʠʠ ʥʝ ʙʦʣʝʝ ʯʘʩʘ (ʟʘʚʠʩʠʪ ʦʪ 

ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ). ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʪʝʧʣʦʛʦ ʧʦʣʘ ʚʦʟʤʦʞʥʦ ʚ ʟʜʘʥʠʷʭ ʠ ʧʦʤʝʱʝʥʠʷʭ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʚ ʢʚʘʨʪʠʨʘʭ, ʟʘʛʦʨʦʜʥʳʭ ʜʦʤʘʭ, ʦʬʠʩʘʭ, ʰʢʦʣʘʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʊʘʢ ʞʝ ʪʘʢʦʡ ʚʠʜ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʧʦʨʪʟʘʣʘʭ, ʚʳʩʪʘʚʦʯʥʳʭ ʟʘʣʘʭ ʠ ʜʘʞʝ ʛʘʨʘʞʘʭ. ʀʂ ʧʣʝʥʢʠ ʫʩʪʦʡʯʠʚʳ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. ɺ 

ʩʣʫʯʘʝ ʦʙʨʳʚʘ ʜʦʨʦʞʢʠ, ʯʪʦ ʢʨʘʡʥʝ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʠʟ ʩʪʨʦʷ ʚʳʭʦʜʠʪ ʣʠʰʴ ʦʜʠʥ ʩʝʛʤʝʥʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ. ʊʦ 

ʝʩʪʴ, ʩʫʤʤʘʨʥʳʝ ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʷ ʧʘʜʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ.  

ʂʘʢ ʠʪʦʛ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʪʝʧʣʳʡ ʧʦʣ ʠʤʝʝʪ ʷʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʜʷʥʳʤ: ʣʸʛʢʦʩʪʴ 

ʤʦʥʪʘʞʘ, ʙʳʩʪʨʳʡ ʥʘʛʨʝʚ ʧʣʦʩʢʦʩʪʠ ʧʦʣʘ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʧʦʚʨʝʞʜʸʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʙʝʟ ʜʝʤʦʥʪʘʞʘ ʧʦʢʨʳʪʠʷ ʧʦʣʘ. ʀʂ ʧʦʣ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪ, ʥʝ ʩʦʟʜʘʝʪ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʛʘʙʘʨʠʪʳ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ 

(ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ). ʀ ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ - ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʝ ʯʝʣʦʚʝʢʘ. ʋʯʠʪʳʚʘʷ ʚʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʪʝʧʣʦʛʦ ʧʦʣʘ 

ʚʠʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʘʥʘʣʦʛʠʯʥʦʡ ʚʦʜʷʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1.  çʀʥʬʨʘʢʨʘʩʥʳʡ ʪʝʧʣʳʡ ʧʦʣ: ʪʝʭʥʦʣʦʛʠʷ, ʫʩʪʨʦʡʩʪʚʦ, ʤʦʥʪʘʞ, ʧʦʜʢʣʶʯʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʝʧʣʦʛʦ 

ʧʦʣʘè, ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ çʗ ʵʣʝʢʪʨʠʢè ˉ1-17, 61 ʩʪʨ.  

2. çʊʝʧʣʳʡ ʧʦʣ, ʚʦʜʷʥʦʡ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡè, ɽ. ʇʠʩʘʨʝʚ, ʈʦʙʫʨ 2012 ʛʦʜ, 47 ʩʪʨ. 
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ʄ.ʖ. ʃʫʢʴʷʥʦʚ 

ɸ.ʉ. ɿʝʤʣʷʢʦʚ 

ʂ.ʂ. ʂʫʣʠʢʦʚ 

ʄʘʛʠʩʪʨʘʥʪʳ 2 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʊʫʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʫʣʘ, ʈʌ 

 

ʇʈʀʄɽʅɽʅʀɽ ɹʃʆʏʅʆ-ʄʆɼʋʃʔʅʓʍ ʂʆʊɽʃʔʅʓʍ ɺ ʉʀʉʊɽʄɸʍ  

ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ ʀ ʀʍ ʇʈɽʀʄʋʑɽʉʊɺɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ ʚ ʩʠʩʪʝʤʘʭ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʢʦʪʝʣʴʥʳʤʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ, ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʤʦʱʥʦʩʪʴ. 
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ʆʜʥʠʤ ʠʟ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚʦʧʨʦʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʥʦʤʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ  

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʭ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ. ɹʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ (ɹʄʂ) - ʵʪʦ 

ʢʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦʣʥʦʡ ʟʘʚʦʜʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʞʠʣʠʱʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʟʜʝʣʷʶʪ 

ʪʠʧʦʨʘʟʤʝʨʥʳʡ ʨʷʜ ɹʄʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ). ʂʦʪʝʣʴʥʳʝ 

ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ (ʦʙʳʯʥʦ ʜʦ 2,5 ʄɺʪ) ʚʳʧʦʣʥʝʥʳ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʘʚʪʦʥʦʤʥʳʡ ʤʦʜʫʣʴ (ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ), ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂʦʪʝʣʴʥʳʝ ʩʨʝʜʥʝʡ 

ʤʦʱʥʦʩʪʠ (ʦʪ 2 ʜʦ 12 ʄɺʪ) ʚʳʧʦʣʥʝʥʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʫʣʝʡ (3-5 ʰʪ.). ʄʦʜʫʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ ʙʦʣʴʰʠʭ 

ʤʦʱʥʦʩʪʝʡ (ʦʪ 12 ʄɺʪ) ʩʦʙʠʨʘʶʪʩʷ ʫʢʨʫʧʥʝʥʥʳʤʠ ʙʣʦʢʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. 

ʂʦʤʧʦʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʥʫʪʨʠ ʤʦʜʫʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʚʦʜʝ-ʠʟʛʦʪʦʚʠʪʝʣʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʵʢʦʥʦʤʠʪʴ ʩʝʨʴʸʟʥʳʝ ʜʝʥʴʛʠ ʧʨʠ ʜʦʩʪʘʚʢʝ, ʪʘʢ ʢʘʢ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʫʞʝ ʛʦʪʦʚʳʝ 

ʤʦʜʫʣʠ, ʘ ʥʝ ʦʪʜʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʠʤʝʨ ʢʦʤʧʘʥʦʚʢʠ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʢʦʪʝʣʴʥʦʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ (0,2 

ʄɺʪ) ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨ ʢʦʤʧʦʥʦʚʢʠ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʢʦʪʝʣʴʥʦʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ (0,2 ʄɺʪ). 

 

ʇʝʨʝʯʝʥʴ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʂ 1 - ʢʦʪʝʣ ʩʪʘʣʴʥʦʡ ʚʦʜʦʛʨʝʡʥʳʡ; ʂ 1.1 - ʛʦʨʝʣʢʘ ʙʣʦʯʥʘʷ ʛʘʟʦʚʘʷ 

ʤʦʜʫʣʠʨʫʝʤʘʷ; ʂ 1.2 - ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʥʘʩʦʩʳ; ʂ 2 - ʙʣʦʢ ʩʝʪʝʚʳʭ ʥʘʩʦʩʦʚ; ʂ 3 - ʙʣʦʢ ʥʘʩʦʩʦʚ ʧʦʜʧʠʪʢʠ 

ʪʝʧʣʦʩʝʪʠ; ʂ 4 - ʛʘʟʦʨʝʛʫʣʷʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʪʝʨʤʦʟʘʧʦʨʥʳʡ ʢʣʘʧʘʥ, ʛʘʟʦʚʳʡ ʬʠʣʴʪʨ; ʂ 5 - ʙʣʦʯʥʘʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʫʤʷʛʯʝʥʠʷ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ; ʂ 6 - ʙʣʦʯʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 

ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ; ʂ 8 ï ʛʨʷʟʝʚʠʢ.  

ɹʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʦʩʧʦʨʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘ ʬʦʥʝ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ. ɿʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʫʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʟʘʚʦʜʝ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʤʦʥʪʘʞʘ ʢʦʪʝʣʴʥʦʡ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 3-8 ʨʘʟʘ. ʅʘʧʨʠʤʝʨ, ʢʦʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,2 

ʜʦ 2,5 ʄɺʪ ʤʦʥʪʠʨʫʝʪʩʷ ʚ ʨʘʡʦʥʝ ʯʝʪʳʨʸʭ ʜʥʝʡ. ʂ ʦʜʥʦʤʫ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʪʘʢʠʝ ʢʦʪʝʣʴʥʳʝ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʥʝ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷʤ ʚ ʥʠʭ ʧʝʨʩʦʥʘʣʘ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ɹʄʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʊ.ʢ. ʙʣʦʯʥʦ-

ʤʦʜʫʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʠʤʠ ʛʘʙʘʨʠʪʘʤʠ, ʥʝʞʝʣʠ ʩʪʘʮʠʦʥʘʨʥʳʝ (ʩʤ. ʨʠʩʫʥʦʢ 2), ʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʙʣʠʟʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʢ 

ʧʦʪʨʝʙʠʪʝʣʶ, ʪ.ʝ. ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʧʣʦʪʨʘʩʩ ʠ ʟʘʪʨʘʪ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘ ʧʝʨʝʢʘʯʢʫ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

 
ʈʠʩʫʥʦʢ 2 ï ɹʣʦʯʥʦ-ʤʦʜʫʣʴʥʘʷ ʢʦʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴʶ 0,2 ʄɺʪ. 
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ɿʘ ʩʯʸʪ ʤʦʥʪʘʞʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ɹʄʂ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʊʘʢ ʞʝ ʦʙʱʠʡ ʩʨʦʢ ï ʦʪ ʟʘʢʘʟʘ ʢʦʪʝʣʴʥʦʡ, ʜʦ ʚʚʦʜʘ ʝʸ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 1,8 ï 

3,2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʢʘʧʠʪʘʣʴʥʦʡ ʢʦʪʝʣʴʥʦʡ. ɹʦʣʴʰʠʤ ʧʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʙʣʦʯʥʦ-

ʤʦʜʫʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʘ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʟʘ ʩʯʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʙʣʦʢʦʚ ʤʦʞʥʦ ʥʘʨʘʱʠʚʘʪʴ ʪʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ ʢʦʪʝʣʴʥʦʡ ʠ ʧʝʨʝʭʦʜʠʪʴ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʥʘ ʜʨʫʛʦʝ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ, ʛʜʝ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʷ ʠ ʤʦʙʠʣʴʥʦʩʪʴ, ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʡ ʙʣʦʯʥʦ-

ʤʦʜʫʣʴʥʦʡ ʢʦʪʝʣʴʥʦʡ ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʥʦʤʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʧʨʘʚʦʯʥʠʢ çʇʨʦʤʳʰʣʝʥʥʦʝ ʛʘʟʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝè/ ʀʟʜʘʥʠʝ 5. ʇʦʜ ʨʝʜʘʢʮʠʝʡ ɽ. ɸ. ʂʘʨʷʢʠʥʘ, 2010. 

2. ʃʠʧʦʚ ʖ.ʄ., ʊʨʝʪʴʷʢʦʚ ʖ.ʄ. ʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳ. ʄʦʩʢʚʘ-ʀʞʝʚʩʢ: ʅʀʎ 

çʈʝʛʫʣʷʨʥʘʷ ʠ ʭʘʦʪʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘè, 2003. 
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ɸ.ʉ. ʄʝʟʝʥʮʝʚʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

ʬʠʣʠʘʣʘ ʈɸʅʍʠɻʉ ʚ ʛ. ʂʘʣʫʛʝ 

 

ʉʈɸɺʅɽʅʀɽ ʉʃʆɺ ʇʈʆʀɿɺʆʃʔʅʆʁ ɼʃʀʅʓ ʉ ʇʆʄʆʑʔʖ ʄɽʊʆɼɸ ɺɽʈʊʀʂɸʃʔʅʆɻʆ 

ʉʃʆɾɽʅʀʗ ɼɺʆʀʏʅʓʍ ʏʀʉɽʃ 

 

ɸʥʥʦʪʘʮʠʷ 

ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʚʳʯʠʩʣʝʥʠʡ. ʂ ʩʧʦʩʦʙʘʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʠ ʤʝʪʦʜʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʨʫʧʧʳ ʦʧʝʨʘʮʠʡ ʥʘʜ ʚʝʨʪʠʢʘʣʴʥʳʤ ʩʨʝʟʦʤ ʧʦʣʥʦʨʘʟʨʷʜʥʳʭ 

ʜʘʥʥʳʭ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʩʨʘʚʥʝʥʠʷ ʠ ʫʧʦʨʷʜʦʯʝʥʠʷ ʩʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩʣʦʚ ʩ ʧʦʤʦʱʴʶ ASCII ʢʦʜʠʨʦʚʢʠ ʠ ʘʥʘʣʦʛʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɿʥʘʢʦʨʘʟʨʷʜʥʳʡ ʢʦʜ, ʧʦʨʘʟʨʷʜʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ,  

ʜʚʦʠʯʥʘʷ ʢʦʜʠʨʦʚʢʘ ʩʠʤʚʦʣʦʚ. 

 

ʅʘ ʦʩʥʦʚʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʭʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ 

ʫʧʦʨʷʜʦʯʝʥʠʷ ʩʪʨʦʢʦʚʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʘʨʘʣʣʝʣʴʥʫʶ ʩʦʨʪʠʨʦʚʢʫ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʩʣʠʷʥʠʝʤ, ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦʠʩʢʘ ʩ ʝʜʠʥʠʯʥʦʡ ʦʮʝʥʢʦʡ ʚʨʝʤʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʫʧʦʨʷʜʦʯʝʥʠʷ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʫʧʦʨʷʜʦʯʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʣʠʥʳ ʩʣʦʚ. 

ʀʩʧʦʣʴʟʫʷ ʩʧʦʩʦʙ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʚ ʟʥʘʢʦʨʘʟʨʷʜʥʦʤ ʢʦʜʝ ʥʘ ʦʩʥʦʚʝ [1], 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʘʚʥʝʥʠʝ ʩʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʜʚʫʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʣʦʚ ʚ ʜʚʦʠʯʥʦʤ ʢʦʜʝ ʩʦʛʣʘʩʥʦ ʝʛʦ ʥʦʤʝʨʫ ASCII-ʢʦʜʘ, ʟʘʧʠʩʘʪʴ 

ʜʚʦʠʯʥʳʝ ʥʦʤʝʨʘ ʩʠʤʚʦʣʦʚ ʚ ʧʦʨʷʜʢʝ ʠʭ ʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʚ ʧʦʟʠʮʠʦʥʥʦʡ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ. ʆʙʘ ʯʠʩʣʘ ʧʦʣʘʛʘʶʪʩʷ ʠʤʝʶʱʠʤʠ 

ʨʘʚʥʳʡ ʚʝʩ ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʦʚ. ɿʘʪʝʤ ʢ ʩʨʘʚʥʠʚʘʝʤʳʤ ʯʠʩʣʘʤ-ʩʣʦʚʘʤ ʚ ʜʚʦʠʯʥʦʡ ʬʦʨʤʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʧʝʨʘʮʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʚ ʟʥʘʢʦʨʘʟʨʷʜʥʦʤ ʢʦʜʝ. ɿʥʘʢ ʩʪʘʨʰʝʛʦ ʥʝʥʫʣʝʚʦʛʦ ʨʘʟʨʷʜʘ ʨʝʟʫʣʴʪʘʪʘ 
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ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʠʪ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ: ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʪʘʨʰʠʡ ʥʝʥʫʣʝʚʦʡ ʨʘʟʨʷʜ ʠʤʝʝʪ ʟʥʘʢ 

çïè, ʪʦ ʩʣʦʚʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʤʝʥʴʰʘʝʤʦʤʫ, ʤʝʥʴʰʝ ʚ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ ʩʤʳʩʣʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʦʚʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʳʯʠʪʘʝʤʦʤʫ. ɽʩʣʠ ʩʪʘʨʰʠʡ 

ʥʝʥʫʣʝʚʦʡ ʨʘʟʨʷʜ ʠʤʝʝʪ ʟʥʘʢ ç+è, ʪʦ ʩʣʦʚʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʤʝʥʴʰʘʝʤʦʤʫ, ʚ ʪʦʤ ʞʝ ʩʤʳʩʣʝ ʙʦʣʴʰʝ ʩʣʦʚʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʯʠʪʘʝʤʦʤʫ. ɽʩʣʠ ʨʘʟʥʦʩʪʴ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʩʣʦʚʘ ʩʦʚʧʘʣʠ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʨʘʚʥʝʥʠʶ ʩʣʦʚ ʚ ʠʭ ʠʩʭʦʜʥʦʡ ʜʚʦʠʯʥʦʡ ʢʦʜʠʨʦʚʢʝ ʩʠʤʚʦʣʦʚ ʦʧʠʩʘʥʥʦʝ ʧʨʘʚʠʣʦ 

ʜʘʩʪ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʚ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʦʧʠʩʘʥʥʦʛʦ ʩʧʦʩʦʙʘ. 

ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʚ ʚ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. 

ʐʘʛ 1. ʇʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʨʘʟʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʚʦʠʯʥʳʝ ʢʦʜʳ ʩʣʦʚ ʩ ʧʦʤʦʱʴʶ ASCII ʪʘʙʣʠʮʳ, 

ʚʳʨʦʚʥʷʚ ʠʭ ʧʦ ʚʝʩʫ ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʦʚ.  

ʐʘʛ 2. ɺʳʧʦʣʥʠʪʴ ʩʣʦʞʝʥʠʝ ʜʚʦʠʯʥʳʭ ʢʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʜʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ [2]. 

ʐʘʛ 3. ʇʨʦʠʟʚʝʩʪʠ ʧʦʨʘʟʨʷʜʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʫʤʤʠʨʦʚʘʥʠʝ. ɽʛʦ ʩʫʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, 

ʯʪʦ ʩʫʤʤʠʨʦʚʘʥʠʝ ʚʩʝʭ ʩʣʘʛʘʝʤʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʦ ʧʦ ʚʝʨʪʠʢʘʣʠ ʜʣʷ ʚʩʝʭ ʨʘʟʨʷʜʥʳʭ ʩʨʝʟʦʚ 

ʠ ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ ʜʠʘʛʦʥʘʣʴʥʦʡ ʟʘʧʠʩʠ ʩʫʤʤʳ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʜʚʦʠʯʥʦʤ ʢʦʜʝ ʩʦʛʣʘʩʥʦ ʚʝʩʫ ʢʘʞʜʦʛʦ 

ʨʘʟʨʷʜʘ ʩʫʤʤʳ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʚʳʯʠʩʣʷʝʪʩʷ [3]. 

ʐʘʛ 4. ʂ ʩʨʘʚʥʠʚʘʝʤʳʤ ʯʠʩʣʘʤ ʧʨʠʤʝʥʠʪʴ ʦʧʝʨʘʮʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʚ ʟʥʘʢʦʨʘʟʨʷʜʥʦʤ ʢʦʜʝ [1]. 

ʐʘʛ 5. ɺʳʧʦʣʥʠʪʴ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʦʨʘʟʨʷʜʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʡ ʰʘʛ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʟʥʘʢ ʩʫʤʤʳ ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ: ʝʩʣʠ ʩʪʘʨʰʠʡ 

ʥʝʥʫʣʝʚʦʡ ʨʘʟʨʷʜ ʦʪʨʠʮʘʪʝʣʝʥ, ʪʦ ʧʝʨʚʦʝ ʩʣʦʚʦ ʤʝʥʴʰʝ ʚʪʦʨʦʛʦ ʚ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ ʩʤʳʩʣʝ, ʝʩʣʠ 

ʧʦʣʦʞʠʪʝʣʝʥ, ï ʪʦ ʦʥʦ ʙʦʣʴʰʝ ʚ ʪʦʤ ʞʝ ʩʤʳʩʣʝ, ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʥʫʣʝʚʘʷ, ʪʦ ʩʣʦʚʘ ʩʦʚʧʘʣʠ. 

ʅʘʧʨʠʤʝʨ, ʪʨʝʙʫʝʪʩʷ ʚʳʩʪʨʦʠʪʴ ʩʣʦʚʘ "word" ʠ "world" ʚ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. ʇʦ ʘʣʛʦʨʠʪʤʫ 

ʧʨʝʜʩʪʘʚʠʤ ʜʚʦʠʯʥʳʝ ASCII ʢʦʜʳ ʜʘʥʥʳʭ ʩʣʦʚ: "word" ï01010111 01001111 01010010 01000100 ʠ "world" ï

01010111 01001111 01010010 01001100 01000100. 

ʐʘʛ 1.  

001000100

0

0110010010010101111001011101010

0100011010010101111001011101010
- ʐʘʛ 2.  

110111011

0

1001101101101010000110100010101

0100011010010101111001011101010
-  

ʐʘʛ 3.  

 
1

000000000

101110111

0000001000000000000000000000000

101110111111111111111111111111

____________________________________________________________________________________________________________________

110111011

0

1001101101101010000110100010101

0100011010010101111001011101010
+

 

ʐʘʛ 4.  

 

110111011

1101110111

1101111111111111111111111111111

101110111111111111111111111111

_____________________________________________________________________________________________________________________________

000000000

1101110111

0000001000000000000000000000000

101110111111111111111111111111

------------------------------------

+

ʐʘʛ 5. 

 

0000000000

10110011000

0000000000000000000000000000000

110000000000000000000000000001

__________________________________________________________________________________________________________________________________________________________________

1101110111

11011101111

101111111111111111111111111111

01110111111111111111111111111

----

------------------------------------
+

 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʫʤʝʥʴʰʘʝʤʦʝ ʥʘʯʠʥʘʣʦʩʴ ʩ 8 ʨʘʟʨʷʜʘ ʦʪ ʥʫʣʝʚʦʛʦ, ʘ ʚʳʯʠʪʘʝʤʦʝ ʩʦʩʪʦʷʣʦ ʠʟ 39 

ʨʘʟʨʷʜʦʚ, ʪʦ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʳʯʝʩʪʴ )112( -+³ nm ʧʨʠ 1=m ,

38=n . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʯʠʪʘʷ ʝʜʠʥʠʮʫ ʠʟ ʪʨʠʜʮʘʪʴ ʜʝʚʷʪʦʛʦ ʨʘʟʨʷʜʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʙʘʚʣʷʷ ʝʜʠʥʠʮʫ ʢ 

ʚʦʩʴʤʦʤʫ ʧʦʣʫʯʠʤ:  

 101100110100110000000000000000000000000000 ---- . 
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ɺ ʠʪʦʛʝ, ʟʥʘʢ ʩʪʘʨʰʝʛʦ ʥʝʥʫʣʝʚʦʛʦ ʨʘʟʨʷʜʘ ç-è ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʤʝʥʴʰʘʝʤʦʝ ʤʝʥʴʰʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʣʦʚʦ "word" ʤʝʥʴʰʝ "world" ʚ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʩʨʘʚʥʝʥʠʷ ʧʨʠʤʝʥʠʤ ʠ ʢ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʘʤ ʚ ʬʦʨʤʝ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ [4].  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʈʦʤʤ ʗ.ɽ. ʄʝʪʦʜ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʪʦʢʘ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧʦʚʳʭ ʜʘʥʥʳʭ. II. ʇʨʠʣʦʞʝʥʠʝ ʢ 

ʙʠʥʘʨʥʳʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ // ʂʠʙʝʨʥʝʪʠʢʘ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʂʠʝʚ, 1998, ˉ 6. ï ʉ. 146 ï 162. 

2. ʈʦʤʤ ʗ.ɽ., ʀʚʘʥʦʚʘ ɸ.ʉ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʛʨʫʧʧʦʚʦʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʩʦʨʪʠʨʦʚʢʝ ʩʦ ʩʣʠʷʥʠʝʤ ʠ ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʧʦʠʩʢʫ / ʊɻʇʀ. ï ʊʘʛʘʥʨʦʛ, 2012. ï 44 ʩ. ɼʝʧ. ɺ ɺʀʅʀʊʀ 

03.09.2012, ˉ 362-ɺ2012.  

3. ʈʦʤʤ ʗ.ɽ., ʀʚʘʥʦʚʘ ɸ.ʉ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʛʨʫʧʧʦʚʳʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʙʝʟ ʚʳʯʠʩʣʝʥʠʷ ʧʝʨʝʥʦʩʘ // ɾʫʨʥʘʣ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.ï ˉ11 (ʯʘʩʪʴ 4) 2012 ʛ. 

4. ʀʚʘʥʦʚʘ ɸ.ʉ. ʈʘʩʰʠʨʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʜʘʥʥʳʭ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʨʪʠʨʦʚʢʝ 

ʩʦ ʩʣʠʷʥʠʝʤ ʠ ʧʦʠʩʢʫ: ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥ. ʥʘʫʢ. ï 

ʊʘʛʘʥʨʦʛ: ʖʌʋ, 2013. ï 22 ʩ 

É ʄʝʟʝʥʮʝʚʘ ɸ.ʉ., 2015 

 

 

 

 

ʋɼʂ 519.87 

ʉ. ɸ. ʄʠʪʨʦʬʘʥʦʚ, ʩʪʫʜʝʥʪ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ. ʌ. ʈʝʰʝʪʥʸʚʘ 

ɻ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʈɸɺʅɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɿʃʀʏʅʓʍ ʄɽʊʆɼʆɺ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɻʆ ɸʅɸʃʀɿɸ 

ɼɸʅʅʓʍ ɺ ɿɸɼɸʏɸʍ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʀɿʆɹʈɸɾɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʠʩʪʝʤʝ RapidMiner. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʚʩʝʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʙʫʩʪʠʥʛ ʧʦ ʘʣʛʦʨʠʪʤʫ AdaBoost ʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʘʥʩʘʤʙʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʘʢʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʚʦʟʥʠʢʘʝʪ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ð 

ʦʪ ʚʦʝʥʥʦʛʦ ʜʝʣʘ ʠ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦ ʦʮʠʬʨʦʚʢʠ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ï ʵʪʦ ʦʪʥʝʩʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ ʩ 

ʧʦʤʦʱʴʶ ʚʳʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʪʠ ʜʘʥʥʳʝ, ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 5 ʙʘʟ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʚʠʜʝ ʯʠʩʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʧʠʢʩʝʣʝʡ [1]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʠʣʦʩʴ ʧʷʪʴ ʟʘʜʘʯ: 

1) ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʪʠʧʘ ʧʦʯʚʳ ʧʦ ʩʥʠʤʢʘʤ ʩʦ ʩʧʫʪʥʠʢʘ. 

2) ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʛʦʨʦʜʩʢʦʤ ʣʘʥʜʰʘʬʪʝ. 

3) ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʮʠʬʨʳ ʧʦ ʨʫʢʦʧʠʩʠ. 

4) ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʪʠʧʘ ʘʚʪʦʤʦʙʠʣʷ. 

5) ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʘ ʚ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 
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ɼʣʷ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 10 ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ 

RapidMiner [2]: ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (NN), ʤʝʪʦʜ k ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ (k-NN), ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ (DT), 

ʠʥʜʫʢʪʠʚʥʳʡ ʚʳʚʦʜ ʧʨʘʚʠʣ (RI), ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM), ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ (MLP), ʥʘʠʚʥʳʡ 

ʙʘʡʝʩʦʚʩʢʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (NB), ʤʝʪʦʜ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ (LR), ʣʠʥʝʡʥʳʡ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʡ ʘʥʘʣʠʟ 

(LDA), ʩʣʫʯʘʡʥʳʡ ʣʝʩ (RF). 

ɼʣʷ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʘʤʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦ ʢʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ (t-test) ʥʝ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʤʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʠʤʝʶʪ ʠʭ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʤʝʪʦʜʘʤʠ. ɼʘʥʥʳʡ ʦʧʝʨʘʪʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʢʪʦʨʦʚ, ʚʳʧʦʣʥʷʷ t-ʪʝʩʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ, 

ʪʦ ʝʩʪʴ çʘʢʪʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʜʠʥʘʢʦʚʳè. 

ʈʝʟʫʣʴʪʘʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʚ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʅʦʤʝʨ 

ʟʘʜʘʯʠ 
NN MLP k-NN SVM RI NB RF DT LDA LR 

1 89,56 89,87 90,71 90,8 85,8 79,6 68,73 83,08 79,42 76,19 

2 77,04 73,47 29,18 18,37 73,8 81,05 43,26 78,82 73,47 74,23 

3 91,72 92,70 97,68 98,14 88,74 82,15 69,22 88,64 82,22 82,26 

4 82,60 81,53 65,32 68,28 68,65 46,29 57,98 63,33 76,56 75,39 

5 71,63 95,8 96,32 15,67 95,11 79,39 68,35 95,84 14,29 74,82 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʥʳʝ ʣʫʯʰʠʝ ʤʝʪʦʜʳ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʚ ʘʥʩʘʤʙʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʦʜʠʥʦʯʢʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʝʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʣʦʭʦ, ʚʤʝʩʪʝ ʤʦʛʫʪ ʨʝʰʘʪʴ ʵʪʫ ʟʘʜʘʯʫ ʣʫʯʰʝ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʘʢʞʝ ʙʳʣʠ ʩʦʙʨʘʥʳ 

ʚ ʘʥʩʘʤʙʣʠ ʪʨʠ ʥʘʠʭʫʜʰʠʭ ʤʝʪʦʜʘ ʠ ʚʩʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʥʘʤʠ. 

ʆʜʥʘʢʦ ʥʝ ʪʦʣʴʢʦ ʘʥʩʘʤʙʣʠ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʙʳʣ ʧʨʠʤʝʥʝʥ ʙʫʩʪʠʥʛ ʧʦ 

ʘʣʛʦʨʠʪʤʫ AdaBoost [3] (ʩʦʢʨʘʱʝʥʠʝ ʦʪ Adaptive Boosting) ʢ ʥʝʩʢʦʣʴʢʠʤ ʤʝʪʦʜʘʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʙʫʩʪʠʥʛʘ ʠ ʘʥʩʘʤʙʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʙʫʩʪʠʥʛʫ ʠ ʘʥʩʘʤʙʣʠʨʦʚʘʥʠʶ. 

ʅʦʤʝʨ 

ʟʘʜʘʯʠ 

ɹʫʩʪʠʥʛ ʧʦ ʘʣʛʦʨʠʪʤʫ AdaBoost ɸʥʩʘʤʙʣʠ 

NB RI DT k-NN NN 
3 

ʣʫʯʰʠʭ 

3 

ʭʫʜʰʠʭ 

ɺʩʝ 

ʤʝʪʦʜʳ 

1 75,55 86,17 34,65 87,78 85,71 89,35 77,62 88,66 

2 73,37 66,22 44,16 28,72 75,85 83,40 32,57 82,66 

3 80,24 93,10 88,72 97,70 91,76 96,30 82,97 92,70 

4 23,43 70,66 52,94 60,62 79,74 60,23 61,18 75,97 

5 76,92 47,87 70,55 91,72 65,73 97,36 18,53 96,49 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘʥʩʘʤʙʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʙʫʩʪʠʥʛʫ, ʙʳʣʠ 

ʩʨʘʚʥʝʥʳ ʧʦ ʊ-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ [4, c. 97], ʯʪʦʙʳ ʫʟʥʘʪʴ, ʢʘʢʦʡ ʚʘʨʠʘʥʪ ʜʣʷ ʢʘʞʜʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʠʙʦʣʝʝ 

ʥʘʜʝʞʝʥ ʠ ʵʬʬʝʢʪʠʚʝʥ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮ 1 ʠ 2, ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʧʦʜʭʦʜʷʪ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ. 

ɼʣʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʘ ʧʦʯʚʳ ʧʦ ʩʥʠʤʢʘʤ ʩʦ ʩʧʫʪʥʠʢʘ ʙʫʩʪʠʥʛ ʠ ʘʥʩʘʤʙʣʠ ʥʝ ʜʘʣʠ ʞʝʣʘʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʣʠʰʴ ʫʭʫʜʰʠʣʠ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʣʫʯʰʠʤʠ 

ʷʚʣʷʶʪʩʷ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʠ ʤʝʪʦʜ k ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ, ʦʥʠ ʟʥʘʯʠʤʦ 

ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʥʦʧʨʘʚʥʦ. 

ɼʣʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʛʦʨʦʜʩʢʦʤ ʣʘʥʜʰʘʬʪʝ ʥʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʦʢʘʟʘʣʠʩʴ 

ʘʥʩʘʤʙʣʴ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʩʝʭ ʤʝʪʦʜʦʚ ʠ ʘʥʩʘʤʙʣʴ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʣʫʯʰʠʭ ʤʝʪʦʜʦʚ (ʥʘʠʚʥʳʡ ʙʘʡʝʩʦʚʩʢʠʡ 
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ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ). ʕʪʠ ʘʥʩʘʤʙʣʠ, ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʠʭ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʥʦʟʥʘʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ɺ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʠʬʨʳ ʧʦ ʨʫʢʦʧʠʩʠ ʙʫʩʪʠʥʛ ʤʝʪʦʜʘ k ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ, ʧʦʵʪʦʤʫ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʙʳʯʥʳʡ ʤʝʪʦʜ, ʪʘʢ ʠ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ. ʆʙʳʯʥʳʡ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʦʪ ʥʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʠ ʪʦʞʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʜʘʥʥʦʡ ʙʘʟʝ. 

ɺ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʘ ʘʚʪʦʤʦʙʠʣʝʡ ʦʧʨʝʜʝʣʝʥʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ, 

ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʢʘʟʘʣʘ ʣʫʯʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ. 

ɺ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʘ ʚ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ 

ʦʢʘʟʘʣʩʷ ʘʥʩʘʤʙʣʴ ʠʟ ʣʫʯʰʠʭ ʤʝʪʦʜʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʝʪʦʜʘ k ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ, ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʠ 

ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʩʝʧʪʨʦʥʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ t-test ʦʥ ʠʤʝʝʪ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʚʳʙʨʘʪʴ 

ʥʘʠʣʫʯʰʠʡ ʧʦʜʭʦʜ ʚ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʙʦʣʝʝ 

ʤʦʱʥʳʝ, ʘ ʣʫʯʰʝ - ʘʜʘʧʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʥʘ ʨʝʰʘʝʤʫʶ ʟʘʜʘʯʫ. 

ʉʜʝʣʘʪʴ ʵʪʦ ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʳ RapidMiner ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʙʠʦʥʠʯʝʩʢʠʝ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 

[5, c. 499], ʦʩʦʙʝʥʥʦ ʚ ʩʘʤʦʘʜʘʧʪʠʚʥʳʭ ʚʘʨʠʘʥʪʘʭ [6, c. 2207]. 
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ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ, ʦʙʨʘʟʫʶʱʠʭ ʢʦʣʣʝʢʪʠʚ ʨʘʚʥʦʧʨʘʚʥʳʭ ʣʠʙʦ 

ʥʝʨʘʚʥʦʧʨʘʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʢʣʘʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʘʟʘ ʟʥʘʥʠʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʡ ʨʝʰʝʥʠʡ, ʮʝʣʝʚʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʣʶʙʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʢʝ ʧʨʠʥʷʪʠʡ ʨʝʰʝʥʠʡ (ʀʉʇʇʈ) ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʧʦʜʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ (ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʙʘʟʳ ʜʘʥʥʳʭ), 

ʨʝʰʘʪʝʣʴ ʟʘʜʘʯ ʠ ʧʦʜʩʠʩʪʝʤʘ ʠʥʪʝʨʬʝʡʩʘ (ʦʙʱʝʥʠʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʧ.) [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ çʦʙʦʣʦʯʢʠè ʧʦʜʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʪ.ʝ. ʥʘʙʦʨʘ 

ʬʦʨʤʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʝʸ ʩʦʩʪʘʚʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʬʦʨʤʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩʦʛʣʘʩʥʦ [2]. 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʦʣʣʝʢʪʠʚ K ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ 

(ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ, ʧʨʝʩʪʫʧʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ) ʠ ʦʙʲʝʢʪ ʠʭ ʠʥʪʝʨʝʩʦʚ. ʀʥʪʝʨʝʩʳ ʩʪʦʨʦʥ ʥʝ 

ʩʦʚʧʘʜʘʶʪ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ ʧʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥʪʝʨʝʩʦʚ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʠʥʪʝʨʝʩʦʚ ʜʨʫʛʠʭ ʩʪʦʨʦʥ.  

ʀʥʪʝʨʝʩʳ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥʳ ʥʝʦʜʥʦʨʦʜʥʳ ʠ ʠʤʝʶʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʪʨʝʤʷ ʫʨʦʚʥʷʤʠ: 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ, ʪʘʢʪʠʯʝʩʢʠʝ ʠ ʦʧʝʨʘʪʠʚʥʳʝ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ). ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʞʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʨʘʟʚʸʨʥʫʪʦ ʚʦ ʚʨʝʤʝʥʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʘʢʪʠʯʝʩʢʠʭ ʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʠʥʪʝʨʝʩʦʚ.  

ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ, ʪʘʢʪʠʯʝʩʢʠʭ ʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʠʥʪʝʨʝʩʦʚ - Q, G, ʠ Y ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤ ʚ ʪʦʤ ʩʤʳʩʣʝ, 

ʯʪʦ ʢʘʞʜʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʘʷ ʩʪʦʨʦʥʘ ʩʪʨʝʤʠʪʴʩʷ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʫʶ ʜʣʷ ʥʝʸ 

ʘʣʴʪʝʨʥʘʪʠʚʫ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ q ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʙʦʨʘ ʪʘʢʪʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʘʠʣʫʯʰʘʷ ʦʮʝʥʢʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʳ q* ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʘʢʪʠʯʝʩʢʠʭ {
*

i
g }  ʠ ʦʧʝʨʘʪʠʚʥʳʭ {

*

j
y }  

ʘʣʴʪʝʨʥʘʪʠʚ, ʛʜʝ 

i = 1, 2, é, n; j = 1, 2, é, m. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʠʣʫʯʰʘʷ ʦʮʝʥʢʘ ʪʘʢʪʠʯʝʩʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ 
*

i
g  ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ {
*

j
y }, ʛʜʝ j =1, 2, é, l. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʟʘʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʩʠʪʫʘʮʠʡ ʍ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪ ʦʧʝʨʘʪʠʚʥʳʝ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʜʦʧʫʩʪʠʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʞʝʩʪʚʘ ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ Y. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʳʙʦʨʘ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠ ʪʘʢʪʠʯʝʩʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʥʘʟʥʘʯʝʥʠʷ 

ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ p: X ­ Y ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʩʠʪʫʘʮʠʡ x Í X. ʄʥʦʞʝʩʪʚʦ 

ʪʘʢʠʭ ʧʨʘʚʠʣ ʦʙʦʟʥʘʯʠʤ ʩʠʤʚʦʣʦʤ ʇ. ʊʦʛʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʳʙʦʨʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʪʨʦʡʢʠ ),,( pq ga= , ʛʜʝ q ī ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ, g ï ʪʘʢʪʠʯʝʩʢʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ, p ī 

ʧʨʘʚʠʣʦ ʥʘʟʥʘʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʪʨʦʡʢʠ ʇGga ³³QÍ= ),,( pq  ʝʩʪʝʩʪʚʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ ʘʣʴʪʝʨʥʘʪʠʚ [2]. 

ʉʪʨʫʢʪʫʨʘ çʦʙʦʣʦʯʢʠè ʧʦʜʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʀʉʇʇʈ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ 

ʦʙʲʝʢʪʦʚ S = {K, A, ʌ, P}, ʛʜʝ ʂ = {1, ... , k} ï ʢʦʣʣʝʢʪʠʚ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ (ʠʥʪʝʨʝʩʳ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ 

ʩ ʚʳʙʦʨʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ, ʪʘʢʪʠʯʝʩʢʠʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ), 

ɸ ï ʤʥʦʞʝʩʪʚʦ ʮʝʣʝʚʳʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʤʥʦʞʝʩʪʚ  

Q G ʇ, ʚ ʢʦʪʦʨʦʤ Q - ʤʥʦʞʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, G ï ʤʥʦʞʝʩʪʚʦ ʪʘʢʪʠʯʝʩʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʇ 

= {p: X ­ Y} ï ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ ʥʘʟʥʘʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

³ ³
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ʩʠʪʫʘʮʠʡ, ʌ = ʌ(ɸ) ï ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ (ʠʣʠ ʧʦʣʝʟʥʦʩʪʠ) ʮʝʣʝʚʳʭ ʘʣʴʪʝʨʥʘʪʠʚ; P - ʦʪʥʦʰʝʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʥʘ A, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʫʩʣʦʚʠʶ x P y Ú ʌ(x) P ʌ(y),  (x, y Í A) 

ʠ ʘʢʩʠʦʤʘʤ (ʩʠʤʚʦʣʘʤʠ ­, ×, Ù, Ø ʦʙʦʟʥʘʯʝʥʳ ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʢʠ ʙʫʣʝʚʦʡ ʘʣʛʝʙʨʳ: ʠʤʧʣʠʢʘʮʠʷ 

(ʝʩʣʠ..., ʪʦ ...), ʦʪʨʠʮʘʥʠʝ (ʥʝ), ʜʠʟʲʶʥʢʮʠʷ (ʠʣʠ), ʢʦʥʲʶʥʢʮʠʷ (ʠ)): 

ɸ1. ʭʈʫ ­ × (ʫʈʭ)  - ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ; 

ɸ2. ʭʈʫ ­ (ʭʈz) Ù (zʈx)  - ʩʨʘʚʥʠʤʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʪʥʦʰʝʥʠʶ ʭʈy ʤʦʞʥʦ ʚʚʝʩʪʠ ʦʪʥʦʰʝʥʠʝ ʙʝʟʨʘʟʣʠʯʠʷ ʮʝʣʝʚʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʭJy, 

ʦʙʣʘʜʘʶʱʝʝ ʩʚʦʡʩʪʚʘʤʠ ʦʪʥʦʰʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ [3]: 

ʊ1. ʭJʭ    - ʨʝʬʣʝʢʩʠʚʥʦʩʪʴ; 

ʊ2. (ʭJy) ­ (yJx)   - ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ; 

ʊ3. (ʭJz) Ø (zJy) ­ (xJy)  - ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ; 

ʊ4. (ʭPy) Ø (xJz) ­ (zPy)  

ʊ5. (ʭPy) Ø (yJz) ­ (xPz)  

ʆʪʥʦʰʝʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ 

(ʥʝʜʦʤʠʥʠʨʫʝʤʦʡ) ʮʝʣʝʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʣʠ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʬʦʨʤʝ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ. ɺ 

ʪʝʦʨʠʠ ʧʦʣʝʟʥʦʩʪʠ ʧʦʢʘʟʘʥʦ [4], ʯʪʦ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʧʦʯʪʝʥʠʡ, 

ʚʳʨʘʞʝʥʥʳʭ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠ, ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʌ, 

ʦʙʣʘʜʘʶʱʝʡ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1) ))]()(()([))]()(()[( yʌxʌxPyyʌxʌxPyyx >×­×Ø>­"" ; 

2) )()1()()),1(;,( yʌpxʌpypxpʌ Ö-+Ö=- . 

ʇʝʨʚʦʝ ʩʚʦʡʩʪʚʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ )()( yʌxʌ >  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʡ ʫ. 

ɺʪʦʨʦʝ ʩʚʦʡʩʪʚʦ ʜʘʸʪ ʧʨʘʚʠʣʦ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʝʟʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʩʤʝʩʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʭ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ, ʘ ʫ - ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ (1-ʨ). 

ʊʝʦʨʠʷ ʧʦʣʝʟʥʦʩʪʠ [4] ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʦʝ ʧʨʘʚʠʣʦ ʚʳʙʦʨʘ ʮʝʣʝʚʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʫʩʣʦʚʠʷʭ 

ʨʠʩʢʘ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʚʳʙʦʨʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʧʦʣʝʟʥʦʩʪʠf ij
j

pijA
i

ä=max , ʛʜʝ pij  - ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ r j  ʧʨʠ ʮʝʣʝʚʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʝ ia ; f ij  - ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʝʟʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ r j  ʧʨʠ ʮʝʣʝʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʝ ia . 

ɸʢʩʠʦʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʦʣʝʟʥʦʩʪʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʝʢʦʪʦʨʘʷ 

ʤʦʜʝʣʴ ʜʣʷ ʦʮʝʥʢʠ ʧʦʣʝʟʥʦʩʪʠ, ʧʨʠʤʝʥʠʤʘʷ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʥʦ ʜʘʶʱʘʷ ʧʨʦʩʪʝʡʰʠʡ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʝʟʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ [1]. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʣʝʟʥʦʩʪʴ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ, ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʪʝʢʘʶʪ ʠʟ ʦʙʲʝʢʪʠʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʟʥʘʥʠʡ, ʧʫʪʸʤ ʚʚʝʜʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʧʦʯʪʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʣʠ ʚʝʢʪʦʨʥʳʭ 

ʬʫʥʢʮʠʡ ʧʦʣʝʟʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘʙʦʨ ʬʦʨʤʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʦʩʪʘʚʝ ʩʪʨʫʢʪʫʨʳ S, 

ʷʚʣʷʶʱʠʭʩʷ ʥʦʩʠʪʝʣʷʤʠ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʚʝʯʘʶʱʝʡ ʟʘʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ, ʩʦʩʪʘʚʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʠ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʟʘʜʘʯʠ ʫʯʠʪʳʚʘʝʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ, ʦʙʨʘʟʫʶʱʠʭ 

ʢʦʣʣʝʢʪʠʚ ʨʘʚʥʦʧʨʘʚʥʳʭ ʣʠʙʦ ʥʝʨʘʚʥʦʧʨʘʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʢʣʘʩʩʦʚ. 
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ʖ.ʇ. ʄʦʠʩʝʝʚʘ  

ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ,  

ɽ.ʃ. ʌʠʣʘʪʦʚʘ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʵʢʩʧʝʨʪʥʦʛʦ ʮʝʪʨʘ, 

ʀ.ʇ. ʑʝʪʠʥʠʥ  

ʪʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ, ʆʆʆ çɺʦʣʞʩʢʘʷ ʛʘʟʦ-ʪʦʧʣʠʚʥʘʷ ʢʦʤʧʘʥʠʷè 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʉʆɿɼɸʅʀʖ ʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʉʀʉʊɽʄ 

ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʔʖ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʘʩʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ 

 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʣʦʞʥʷʶʪʩʷ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʫʩʣʦʞʥʝʥʠʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʪʨʫʜʦʚʳʤ ʧʨʦʮʝʩʩʦʤ, ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʥʘʛʨʫʟʢʘʤʠ. ʇʦʣʦʞʝʥʠʝ ʫʩʣʦʞʥʷʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʘʚʘʨʠʡ ʠ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ. 

ɺʧʝʨʚʳʝ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʘʚʘʨʠʷʤ ʙʳʣʦ 

ʧʨʠʚʣʝʯʝʥʦ ʧʦʩʣʝ ʘʚʘʨʠʡ 70-80-ʭ ʛʦʜʦʚ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʉʝʚʝʟʦ (ʀʪʘʣʠʷ) ʠ ʌʣʠʢʩʙʦʨʦ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʧʨʠʚʝʜʰʠʭ ʢ ʤʘʩʩʦʚʦʤʫ ʧʦʨʘʞʝʥʠʶ ʣʶʜʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʝʨʷʤ. 

ɺʳʭʦʜ 24 ʠʶʥʷ 1982 ʛ. çɼʠʨʝʢʪʠʚʳ ʉʝʚʝʟʦè ˉ 82/501/ɽʕʉ ɽʚʨʦʧʝʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʚʘʨʠʡ ʦʪʢʨʳʣ ʥʦʚʳʡ ʨʘʟʜʝʣ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʘʚʝ ʠ ʧʦʩʣʫʞʠʣ 

ʥʘʯʘʣʦʤ ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʳ ʧʦ ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʦʭʨʘʥʦʡ ʪʨʫʜʘ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚ 1996 ʚʳʰʝʣ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ʙʨʠʪʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪ BS 

8800, ʟʘʪʝʤ ʚ 1999 ʛ. ʨʷʜʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʨʘʙʦʪʘʥ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʩʪʘʥʜʘʨʪ OHSAS 18001. ɺ 2001 ʛ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʘ (ʄʆʊ) ʠʟʜʘʣʘ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʠʩʪʝʤʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʉʪʘʥʜʘʨʪ OHSAS 18001 ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʩʦʚʤʝʩʪʠʤʳʤ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 

ISO ʩʝʨʠʠ 9000 (ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ) ʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ISO ʩʝʨʠʠ 14000 (ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ). ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩ ʮʝʣʴʶ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɺ ʈʌ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʉ 1 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 3 ʩʪʘʪʴʠ 11 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 21.07.1997 ʛ. ˉ116-ʌɿ çʆ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚè ʦʨʛʘʥʠʟʘʮʠʠ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝ 

ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ I ʠʣʠ II ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ, ʦʙʷʟʘʥʳ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤrhʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʉʋʇɹ) ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ 

ʨʘʙʦʪʘʝʪ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (ʆʇʆ). ʆʥʘ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʆʇʆ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʠ ʠʥʮʠʜʝʥʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʘʫʜʠʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʆʇʆ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʨʫʧʥʳʭ ʚʝʨʪʠʢʘʣʴʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʦʩʦʙʦ 

ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʀʟ-ʟʘ 

ʞʝʣʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʨʘʟʮʘʤ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʞʝʩʪʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʚ 

ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʩʠʩʪʝʤʥʳʝ ʧʦʜʭʦʜʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʦʢʫʤʝʥʪʠʨʫʝʤʳʝ ʵʣʝʤʝʥʪʳ ʉʋʇɹ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʦʧʠʨʘʶʪʩʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʩʝʨʠʡ ʀʉʆ 9000,14000, OHSAS 18000, ʘ ʪʘʢʞʝ ʥʘ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʌ ʦʪ 26.06.2013 ˉ 536 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ". 

ʅʘʤʠ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʣʦʢʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ ʣʦʢʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʜʫʨ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʩʪʘʥʜʘʨʪʘʤʠ 

ʢʘʯʝʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ (ʩ ʧʨʦʨʠʩʦʚʢʦʡ ʙʣʦʢ-ʩʭʝʤ, ʜʠʘʛʨʘʤʤ 

ʧʨʦʮʝʩʩʦʚ) ʧʨʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʧʦ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʩʦʪʨʫʜʥʠʢʠ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʦʜʥʦʤ ʧʨʦʮʝʩʩʝ, ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ ʠ 

ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʙʝʟ ʫʯʘʩʪʠʷ ʚʳʰʝʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʚʦʧʨʦʩʳ ʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

ɺ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʷʪʴ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ:  

- ɺʭʦʜ ʧʨʦʮʝʩʩʘ; 

- ɺʳʭʦʜ ʧʨʦʮʝʩʩʘ; 

- ʈʝʩʫʨʩʳ; 

- ɺʣʘʜʝʣʝʮ ʧʨʦʮʝʩʩʘ; 

- ʇʦʪʨʝʙʠʪʝʣʠ ʠ ʧʦʩʪʘʚʱʠʢʠ ʧʨʦʮʝʩʩʘ; 

- ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʉʋʇɹ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʦʮʝʜʫʨʘ ʜʦʚʝʜʝʥʠʷ ʜʦ ʧʝʨʩʦʥʘʣʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʘʤʠ ʙʣʦʢ-ʩʭʝʤʦʡ (ʨʠʩ.1). 

http://anklav.com/ntd-files/zakon/116-FZ_21-07-1997.htm
http://anklav.com/ntd-files/zakon/116-FZ_21-07-1997.htm
http://anklav.com/index.php/identifikatsiya-opo
http://xrl.ru/news/show/83.htm
http://xrl.ru/news/show/83.htm
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ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʧʨʦʮʝʜʫʨʳ ʜʦʚʝʜʝʥʠʷ ʜʦ ʧʝʨʩʦʥʘʣʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ  

ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʠ ʧʨʦʮʝʜʫʨ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚʝʜʝʪ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɻʨʘʤʦʪʥʦ ʧʦʩʪʨʦʝʥʥʘʷ ʉʋʇɹ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʫʧʨʝʞʜʘʷ ʘʚʘʨʠʠ ʠ ʩʦʭʨʘʥʷʷ ʞʠʟʥʠ ʩʚʦʠʤ 

ʩʦʪʨʫʜʥʠʢʘʤ. ʇʨʠʤʝʨʘʤʠ ʢʦʤʧʘʥʠʡ ʩ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʶʱʝʡ ʉʋʇɹ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʘʢʠʝ ʢʘʢ: ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ 

ʦʪʨʘʩʣʠ - ɻʘʟʧʨʦʤ, ʈʦʩʥʝʬʪʴ, ʊʘʪʅʝʬʪʴ; ʚ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ - ʋɻʄʂ-ʍʦʣʜʠʥʛ, ʆʂ ʈʋʉɸʃ, 

ɽʚʨʘʟ ɻʨʫʧʧ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʢʦʤʧʘʥʠʷʭ, ʜʘ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ, ʉʋʇɹ ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʥʘʙʦʨ ʜʦʢʫʤʝʥʪʦʚ, ʵʪʦ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʞʝʣʘʥʠʝ ʩʦʭʨʘʥʠʪʴ ʞʠʟʥʠ ʣʶʜʝʡ ʦʪ ʘʚʘʨʠʡ. ʀ, ʧʦʞʘʣʫʡ, ʣʫʯʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʉʋʇɹ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʚʘʨʠʡ ʠ ʪʨʘʚʤʘʪʠʟʤʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʆʉʊ ISO 9001-2011. ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ. ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷ 

2. ʉʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. ɻʆʉʊ ʈ ʀʉʆ 14001-

2007"ɻʆʉʊ ʈ 54934-2012/OHSAS 18001:2007. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ. ʊʨʝʙʦʚʘʥʠʷ" 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 21.07.1997 N 116-ʌɿ (ʨʝʜ. ʦʪ 13.07.2015) "ʆ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ" 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 26.06.2013 N 536 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶè 

5. "ɻʆʉʊ 19.701-90 (ʀʉʆ 5807-85). ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʉʭʝʤʳ ʘʣʛʦʨʠʪʤʦʚ, 

ʧʨʦʛʨʘʤʤ, ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤ. ʆʙʦʟʥʘʯʝʥʠʷ ʫʩʣʦʚʥʳʝ ʠ ʧʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ" 

É ʄʦʠʩʝʝʚʘ ʖ.ʇ., ʌʠʣʘʪʦʚʘ ɽ.ʃ, ʑʝʪʠʥʠʥ ʀ.ʇ., 2015  
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ʋɼʂ 621.777.01 

ɸ.ɸ. ʄʦʨʦʟʦʚ 

ʉʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ ʛʨ.ʄ01-712-1 

ʀɾɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘ 

ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʅɽʇʈɽʈʓɺʅʆɽ ʇʈɽʉʉʆɺɸʅʀɽ ʉʇʆʉʆɹʆʄ çʂʆʅʌʆʈʄè 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʩʧʦʩʦʙ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʨʝʩʩʦʚʘʥʠʷ ʩʧʦʩʦʙʦʤ çʂʆʅʌʆʈʄè, ʩ ʮʝʣʴʶ ʧʦʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʦʨʪʘʤʝʥʪʘ ʧʨʦʬʠʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʝʩʩʦʚʘʥʠʝ ʩʧʦʩʦʙʦʤ çʂʆʅʌʆʈʄè 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʨʘʩʰʠʨʝʥʠʷ ʩʦʨʪʘʤʝʥʪʘ ʠʟʜʝʣʠʡ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʠʚʥʳʭ ʩʠʣ ʪʨʝʥʠʷ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʧʨʝʩʩʦʚʘʥʠʷ. ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙ çʂʆʅʌʆʈʄè ʦʪʚʝʯʘʝʪ ʟʘʷʚʣʝʥʥʳʤ ʧʫʥʢʪʘʤ. 

 ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʩʧʦʩʦʙʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʘʨʢʠ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ; ʧʨʦʩʪʦʪʘ 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ; ʚʳʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʛʠʙʢʦʩʪʴ ʟʘ ʩʯʝʪ ʙʳʩʪʨʦʡ ʩʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘ; ʦʪʩʫʪʩʪʚʠʝ 

ʥʘʛʨʝʚʘ, ʪ.ʢ. ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʪʝʧʣʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʳʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ 

ʤʝʪʘʣʣʘ; ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʪʦʯʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʩʢʣʶʯʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ; ʧʦʯʪʠ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʣʘ ʠʟ ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʝʩʩ-ʦʩʪʘʪʢʘ; 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ; ʥʠʟʢʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʩʧʦʩʦʙʦʤ 

çʂʆʅʌʆʈʄè ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ: ʩʝʯʝʥʠʝ 

ʟʘʛʦʪʦʚʢʠ ʜʦʣʞʥʦ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʝʯʝʥʠʶ ʢʘʥʘʣʘ. ʀʥʘʯʝ ʘʢʪʠʚʥʳʭ ʩʠʣ ʪʨʝʥʠʷ ʥʝ ʭʚʘʪʠʪ ʜʣʷ 

ʧʨʝʩʩʦʚʘʥʠʷ; ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʚʭʦʜʝ ʚ ʢʘʥʘʣ; ʚʝʣʠʯʠʥʘ ʘʢʪʠʚʥʳʭ 

ʩʠʣ ʪʨʝʥʠʷ ʥʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʠ ʦʙʳʯʥʦ ʧʨʝʚʳʰʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʧʨʘʚʜʘʥʥʦ 

ʙʦʣʴʰʠʤ ʟʘʪʨʘʪʘʤ ʵʥʝʨʛʠʠ; ʦʪʩʫʪʩʪʚʠʝ ʜʝʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʘ ʤʝʞʜʫ ʚʘʣʢʦʤ ʠ çʙʘʰʤʘʢʦʤè ʜʝʣʘʝʪ ʥʝ 

ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʳʭ ʧʨʦʬʠʣʝʡ, ʧʝʨʝʥʦʩʠʪ ʚʩʶ ʥʘʛʨʫʟʢʫ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʪʦʚʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʤʘʪʨʠʮʫ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʢʨʝʧʣʝʥʠʷ ʙʘʰʤʘʢʘ. ɽʩʣʠ ʦʙʦʨʫʜʦʚʘʪʴ 

ʫʩʪʘʥʦʚʢʫ çʂʦʥʬʦʨʤè ʫʩʪʨʦʡʩʪʚʦʤ, ʠʟʤʝʥʷʶʱʠʤ ʫʛʦʣ ʥʘʢʣʦʥʘ çʙʘʰʤʘʢʘè, ʪʦ ʪʘʢʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ 

ʧʦʟʚʦʣʠʪ ʠʟʤʝʥʠʪʴ ʬʦʨʤʫ ʢʘʥʘʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʚʘʣʢʦʤ ʠ çʙʘʰʤʘʢʦʤè. ɺʳʩʦʪʘ ʢʘʥʘʣʘ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʦʪ 

ʚʭʦʜʘ ʜʦ ʤʘʪʨʠʮʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʟʘʛʦʪʦʚʢʠ ʚ ʢʘʥʘʣʝ, ʫʤʝʥʴʰʠʚ ʥʘʛʨʫʟʢʫ ʥʘ 

ʤʘʪʨʠʮʫ. ɼʝʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʢʘʥʘʣʝ ʧʦʟʚʦʣʠʪ ʩʥʷʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʩʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ. 

ʀʟʤʝʥʝʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ çʙʘʰʤʘʢʘè ʧʦʟʚʦʣʠʪ ʤʝʥʷʪʴ ʧʣʦʱʘʜʴ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʛʜʝ ʜʝʡʩʪʚʫʶʪ ʘʢʪʠʚʥʳʝ ʩʠʣʳ 

ʪʨʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ, ʩʦʟʜʘʚʘʷ ʦʧʪʠʤʘʣʴʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʩʫʞʘʶʱʝʤʩʷ ʢʘʥʘʣʝ, ʧʦʟʚʦʣʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʩʪʳʝ ʧʨʦʬʠʣʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʨʠʮʳ, 

ʯʪʦ ʩʥʠʟʠʪ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʠ ʩʜʝʣʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʪʘʢʦʡ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʩʪʳʭ ʧʨʦʬʠʣʝʡ, 

ʨʘʩʰʠʨʠʚ ʧʨʠ ʵʪʦʤ ʩʦʨʪʘʤʝʥʪ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʭ ʩʧʦʩʦʙ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʨʝʩʩʦʚʘʥʠʷ çʂʦʥʬʦʨʤè ʧʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʨʘʟʚʠʪʴ ʵʪʦʪ ʩʧʦʩʦʙ ʟʘ ʩʯʝʪ 

ʩʥʷʪʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʤʘʪʨʠʮʫ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʢʠ ʚʝʣʠʯʠʥʳ ʘʢʪʠʚʥʳʭ ʩʠʣ ʪʨʝʥʠʷ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ, ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ, 

ʨʘʩʰʠʨʝʥʠʷ ʩʦʨʪʘʤʝʥʪʘ ʧʨʦʬʠʣʝʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʖ. ɺ. ɻʦʨʦʭʦʚ, ɺ. ɻ. ʐʝʨʢʫʥʦʚ, ʅ. ʅ. ɼʦʚʞʝʥʢʦ (ʠ ʜʨ.) ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʨʝʩʩʦʚʘʥʠʷ ʤʝʪʘʣʣʦʚ ï ʂʨʘʩʥʦʷʨʩʢ: ʉʠʙ. ʌʝʜʝʨ. ʋʥ-ʪ, 2013. ï 224 ʩ. 
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ʅ.ɺ. ʄʫʭʠʥ 

 ʢ.ʪ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè  

ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) 

ɹ.ɼ. ʂʣʠʤʝʥʢʦʚ 

 ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʬʘʢʫʣʴʪʝʪʘ ʵʣʝʢʪʨʦʥʠʢʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

 ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ),  ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʌ 

 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʌʆʊʆɺʆʃʔʊɸʀʏɽʉʂʀɽ ʉʈɽɼʓ ʅɸ ʆʉʅʆɺɽ ʆʂʉʀɼʅʓʍ ɻɽʊɽʈʆʉʊʈʋʂʊʋʈ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʜʘʥ ʦʙʟʦʨ ʚʦʟʤʦʞʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʦʢʩʠʜʥʳʭ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʧʘʤʷʪʠ, ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʘʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʩʝʥʩʦʨʘʭ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ ʚ ʉʇʙɻʕʊʋ çʃʕʊʀè.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʢʩʠʜʥʳʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ, ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʳ, ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʘʤʷʪʴ ʩ ʦʧʪʠʯʝʩʢʠʤ 

 ʩʯʠʪʳʚʘʥʠʝʤ, ʘʜʘʧʪʠʚʥʳʝ ʩʝʥʩʦʨʳ. 

 

ʆʢʩʠʜʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʆʢʩʠʜʥʳʝ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ ʠ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʳ ʥʘ ʠʭ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʠʙʦʨʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ʊʘʢʦʝ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʟʘʧʘʩʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʛʝʥʝʨʘʮʠʠ, 

ʘʚʪʦʥʦʤʥʦʩʪʴʶ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʦʛʨʘʥʠʯʠʤʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʦʢʩʠʜʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ ʥʘ ʠʭ 

ʦʩʥʦʚʝ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ: ʫʩʪʨʦʡʩʪʚ ʧʘʤʷʪʠ ʩ ʦʧʪʠʯʝʩʢʠʤ ʩʯʠʪʳʚʘʥʠʝʤ; 

ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ; ʘʜʘʧʪʠʚʥʳʭ ʩʝʥʩʦʨʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʞʜʦʝ ʠʟ ʥʠʭ. 

ʉʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʩ ʥʝʨʘʟʨʫʰʘʶʱʠʤ ʦʧʪʠʯʝʩʢʠʤ ʩʯʠʪʳʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʘʤʷʪʴ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ ʥʘ ʦʩʥʦʚʝ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ (FRAM) ï ʥʦʚʦʝ 

ʧʦʢʦʣʝʥʠʝ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ/ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʧʘʤʷʪʠ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʨʦʙʣʝʤʫ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʝʨʝʢʣʶʯʘʝʤʦʛʦ ʟʘʨʷʜʘ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ 

ʮʠʢʣʦʚ ʧʝʨʝʢʣʶʯʝʥʠʷ, ʧʨʦʙʣʝʤʫ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʫ 

ʫʥʠʧʦʣʷʨʥʦʩʪʠ, ʪ.ʝ. ʨʘʟʥʠʮʫ ʚ ʚʝʣʠʯʠʥʝ ʧʝʨʝʢʣʶʯʘʝʤʦʛʦ ʟʘʨʷʜʘ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʷʨʠʟʫʶʱʝʛʦ 

ʧʦʣʷ [1]. ʋʤʝʥʴʰʠʪʴ ʧʨʦʙʣʝʤʫ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʦʞʥʦ, ʧʨʝʜʣʦʞʠʚ ʩʧʦʩʦʙ 

ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʩʯʠʪʳʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʥʦʚʦ ʧʦʣʷʨʠʟʦʚʘʪʴ ʷʯʝʡʢʫ 

ʧʦʩʣʝ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ. 

ɺ ʨʷʜʝ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʯʠʪʳʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ 

ʥʘ ʠʟʤʝʥʝʥʠʠ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʘ: ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʵʬʬʝʢʪʦʚ ʇʦʢʢʝʣʴʩʘ ʠ ʂʝʨʨʘ. ɺ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʧʠʩʴ ʧʫʪʝʤ ʨʝʦʨʠʝʥʪʘʮʠʠ 

ʩʧʦʥʪʘʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚʦ ʚʥʝʰʥʝʤ ʧʦʣʝ ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʘ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 

ʪɻʦʤ ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʩʯʠʪʳʚʘʪʴ ʩʚʝʪʦʤ, ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʭʦʜʥʳʤ, ʟʘʧʠʩʳʚʘʶʱʠʤ ʛʦʣʦʛʨʘʤʤʫ ʩʚʝʪʦʚʳʤ ʧʫʯʢʘʤ [2].  

ɺ ʨʘʙʦʪʝ [3] ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʟʘʧʠʩʠ ʠ ʩʯʠʪʳʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ. ʇʨʠ ʟʘʧʠʩʠ ʦʙʣʫʯʝʥʠʝ 

ʣʘʟʝʨʥʳʤ ʣʫʯʦʤ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʥʘʯʝʥʠʝ ʢʦʵʨʮʠʪʠʚʥʦʛʦ ʧʦʣʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ 

ʟʘʧʠʩʠ. ʉʯʠʪʳʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʥʘʛʨʝʚʝ ʣʘʟʝʨʥʳʤ ʣʫʯʦʤ ʥʘʧʨʘʚʣʝʥʠʝ ʧʠʨʦʪʦʢʘ 

ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. ɺ ʪʘʢʦʤ ʚʠʜʝ ʧʘʤʷʪʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʨʦʩʪʠ ʣʦʢʘʣʴʥʦʛʦ ʥʘʛʨʝʚʘ, ʘ ʧʣʦʪʥʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʠʘʤʝʪʨʘ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ.  
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ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʷʯʝʡʢʠ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʩ ʥʝʨʘʟʨʫʰʘʶʱʠʤ ʩʯʠʪʳʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʛʝʪʝʨʦʬʘʟʥʦʡ ʧʣʝʥʢʦʡ ʎʊʉ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʜʘʪʴ ʙʦʣʴʰʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʩ ʥʝʨʘʟʨʫʰʘʶʱʠʤ ʩʯʠʪʳʚʘʥʠʝʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ. 

ɺ ʨʘʙʦʪʘʭ [4, 5] ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʤʝʪʦʜ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʷʯʝʡʢʠ 

ʧʘʤʷʪʠ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʬʦʪʦʪʦʢʘ.  

ʉʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʢʨʝʤʥʠʝʚʳʝ 

ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ [6]. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʦʢʩʠʜʳ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʥʘʧʨʠʤʝʨ 

Cu2O,CuO, ZnO ʠ ʜʨ. ʠ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ɿʝʤʣʝ, ʦʙʣʘʜʘʶʪ ʰʠʨʠʥʦʡ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʚ ʜʠʘʧʘʟʦʥʝ 1,2 ï 2,1 ʵɺ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʪʦʚʦʣʴʪʘʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚ ʪʦʥʢʠʭ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʣʝʥʢʘʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [7]. ɺʝʣʠʯʠʥʘ ʬʦʪʦ-ʕɼʉ ʚ ʪʦʥʢʠʭ 

ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʣʝʥʢʘʭ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʰʠʨʠʥʦʡ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɺ ʨʘʙʦʪʝ [8] ʘʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʣʠ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʬʦʪʦ-ʕɼʉ, ʨʘʚʥʫʶ 

7 ɺ, ʥʘ ʧʣʝʥʢʘʭ ʪʦʣʱʠʥʦʡ 0,42 ʤʢʤ, ʟʘʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ ʆʜʥʘʢʦ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʫʚʝʣʠʯʝʥʠʷ ʬʦʪʦ-ʕɼʉ, ʧʨʠ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʢʘʯʝʩʪʚʝʥʥʦ ʟʘʧʦʣʷʨʠʟʦʚʘʪʴ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʣʝʥʢʫ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʣʝʥʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢ ʪʦʤʫ ʞʝ ʦʙʣʘʩʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʜʠʘʧʘʟʦʥʫ ʩʧʝʢʪʨʘ. ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʝ [9] ʘʚʪʦʨʳ 

ʥʘʙʣʶʜʘʣʠ ʬʦʪʦʚʦʣʴʪʘʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʪʦʥʢʠʭ ʧʣʝʥʢʘʭ BiFeO3 ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ. ʅʘʙʣʶʜʘʝʤʳʡ 

ʬʦʪʦʪʦʢ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʠ ʙʳʣ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥ ʥʘʧʨʘʚʣʝʥʠʶ 

ʚʝʢʪʦʨʘ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. ɺ ʨʘʙʦʪʝ [10] ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʠʢʠ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʚʝʣʠʯʠʥʳ ʬʦʪʦ-ʕɼʉ ʪʦʥʢʠʭ ʧʣʝʥʦʢ ʎʊʉ, ʣʝʛʠʨʦʚʘʥʥʳʭ ʣʘʥʪʘʥʦʤ. 

ʉʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʥʢʠʝ ʧʣʝʥʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [11]. ʉʣʝʜʩʪʚʠʝʤ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʬʦʪʦʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʩʣʦʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘ 

ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚʩʪʨʦʝʥʥʳʭ ʧʦʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʚʝʣʠʯʝʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʢʨʠʩʪʘʣʣʠʪʦʚ ʠ 

ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʪʦʣʱʠʥʝ ʬʦʪʦʧʨʝʦʙʨʘʟʫʶʱʠʭ ʩʣʦʝʚ. ɺ ʨʘʙʦʪʝ [12] 

ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʪʦʜʠʢʠ ʫʣʫʯʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʢʘʥʘʚʢʘʤʠ 

ʜʣʷ ʚʝʨʭʥʝʛʦ ʵʣʝʢʪʨʦʜʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʣʝʥʢʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ, 

ʚʳʟʚʘʥʥʦʡ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʦʨʚʘʥʥʳʭ ʩʚʷʟʝʡ, ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʩʠʣʴʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʨʘʟʜʝʣʷʝʪ 

ʩʚʦʙʦʜʥʳʝ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʘ, ʥʝ ʜʘʚʘʷ ʠʤ ʨʝʢʦʤʙʠʥʠʨʦʚʘʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʣʝʥʢʠ ʫ 

ʥʠʞʥʝʛʦ ʵʣʝʢʪʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʩʪʨʝʯʥʦ-ʚʢʣʶʯʝʥʥʦʛʦ ʧʦʣʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ. ʂ 

ʥʝʜʦʩʪʘʪʢʘʤ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʦʞʥʳʡ ʤʥʦʛʦʩʪʘʜʠʡʥʳʡ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɸʜʘʧʪʠʚʥʳʝ ʩʝʥʩʦʨʳ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠʝʤʥʠʢʦʚ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ 

ʩʝʥʩʦʨʘʤ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʚʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʧʪʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ; ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʙʩʪʚʝʥʥʳʭ ʰʫʤʦʚ; ʰʠʨʦʢʘʷ ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ, ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʩʦ ʩʧʝʢʪʨʦʤ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ; ʣʠʥʝʡʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʝʥʩʦʨʦʚ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤʠ ʩʝʥʩʦʨʘʤʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʣʷʨʥʦʩʪʠ ʠ ʘʤʧʣʠʪʫʜʳ 

ʬʦʪʦʦʪʢʣʠʢʘ. ɼʘʥʥʦʝ ʦʪʣʠʯʠʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢ ʥʘ ʦʩʥʦʚʝ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʣʝʥʢʠ ʚ 

ʮʝʧʷʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʠʛʥʘʣʫ, ʚʳʜʘʚʘʝʤʦʤʫ ʜʘʪʯʠʢʦʤ[13].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʇʙɻʕʊʋ çʃʕʊʀè ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʦʢʩʠʜʥʳʭ 

ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ. ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʠʩʪʦʯʥʠʢʦʚ [4, 5, 11], ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʙʦʪʳ [14, 15].  
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʥʘ ʩʢʨʝʙʢʦʚʦʡ ʧʨʦʚʦʣʦʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʘʛʥʝʪʘʪʝʣʴʥʘʷ ʩʢʚʘʞʠʥʘ, ʦʙʩʘʜʥʘʷ ʢʦʣʦʥʥʘ, ʅʂʊ, ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʣʦʥʥʳ ʠ/ʠʣʠ ʅʂʊ. 

 

 ʂʦʥʪʨʦʣʴ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʠ ʅʂʊ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ  

ʧʨʠʦʨʠʪʝʪʥʳʭ ʚ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʅʘʨʫʰʝʥʠʝ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʣʦʥʥʳ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʠ, ʦʩʦʣʦʥʝʥʠʶ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʩʥʠʞʝʥʠʶ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʝʦʧʨʘʚʜʘʥʥʳʤ ʨʘʩʭʦʜʘʤ ʵʥʝʨʛʠʠ ʠ ʚʦʜʳ. ʋʭʦʜ 

ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʯʝʨʝʟ ʅʂʊ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʸʪʫ ʪʨʫʙ ʥʘ ʟʘʙʦʡ ʩʢʚʘʞʠʥʳ, ʘ ʪʘʢʞʝ ʢ ʥʘʨʫʰʝʥʠʶ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ 

ʧʨʦʚʦʜʷʪ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʥʘ ʢʘʙʝʣʝ. ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʢʘʙʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 6,3 ʤʤ, ʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ï 9,5 ʤʤ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʩʢʚʘʞʠʥʝ ʥʘ ʧʨʠʙʦʨ ʜʝʡʩʪʚʫʝʪ ʚʳʪʘʣʢʠʚʘʶʱʘʷ ʩʠʣʘ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʢʘʙʝʣʷ. ʕʪʘ ʩʠʣʘ ʪʘʢʘʷ, ʯʪʦ ʩ ʛʣʫʙʠʥʳ 600 ï 700 ʤ ʥʘʯʠʥʘʝʪʩʷ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʠʙʦʨʘ ʚʚʝʨʭ ʩ ʫʩʢʦʨʝʥʠʝʤ ʢ ʫʩʪʴʶ ʩʢʚʘʞʠʥʳ. ʆʩʪʘʥʦʚʠʪʴ ʢʘʙʝʣʴ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʠʙʦʨ ʫʜʘʨʷʝʪʩʷ ʦ ʩʘʣʴʥʠʢʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʘʙʝʣʴ ʚʳʣʝʪʘʝʪ ʠʟ 

ʣʫʙʨʠʢʘʪʦʨʘ, ʘ ʧʨʠʙʦʨ ʣʝʪʠʪ ʥʘ ʟʘʙʦʡ ʩʢʚʘʞʠʥʳ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʢ ʧʨʠʙʦʨʫ ʧʨʠʩʦʝʜʠʥʷʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʛʨʫʟʳ ʪʘʢʦʡ ʤʘʩʩʳ, ʯʪʦʙʳ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʜʚʠʞʝʥʠʷ ʧʨʠʙʦʨʘ ʢ ʫʩʪʴʶ. ɹʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʨʫʟʦʚ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ çʚʳʢʠʜʳʚʘʝʪè ʠʟ ʩʢʚʘʞʠʥʳ ʫʞʝ 

ʩ ʛʣʫʙʠʥʳ 600 ï 700 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʫʩʪʴʝʚʘʷ ʯʘʩʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʦʩʪʘʸʪʩʷ ʥʝ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʠ ʅʂʊ.  

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʝʢʦʪʦʨʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪ ʘʚʪʦʥʦʤʥʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʩʧʫʩʢʘʝʤʦʡ ʯʝʨʝʟ ʅʂʊ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʫʩʢ 

ʧʨʠʙʦʨʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʩʪʴʷ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ ʧʨʠ ʜʘʚʣʝʥʠʠ 150 ʘʪʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʚʪʦʥʦʤʥʦʡ 

ʘʧʧʘʨʘʪʫʨʦʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʜʦʣʴ ʚʩʝʛʦ ʩʪʚʦʣʘ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ. 

ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ɻɽʆ-1 ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 

1998 ʛʦʜʫ ʚ ʆɸʆ çɹʘʰʥʝʬʪʝʛʝʦʬʠʟʠʢʝè (ɸʨʣʘʥʩʢʦʝ ʋɻʈ) ʠ ʆɸʆ çʂʦʛʘʣʳʤʥʝʬʪʝʛʝʦʬʠʟʠʢʝè [1]. ɹʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʢʘʥʘʣʦʤ ʪʝʨʤʦʤʝʪʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ ʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʚ ʠʥʪʝʨʚʘʣʝ, ʧʝʨʝʢʨʳʪʦʤ ʅʂʊ [2, 3]. ɼʘʣʝʝ ʙʳʣʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʧʨʠʙʦʨʳ ʩʝʨʠʠ ɻɽʆ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʘʚʪʦʥʦʤʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʠʙʦʨʳ: çʉʘʢʤʘʨè 

(ʛ. ʋʬʘ), çʂʘʤʘè (ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ). ʆʩʥʦʚʥʳʤ ʤʦʜʫʣʝʤ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʶʪʩʷ ʢʘʥʘʣʳ: ʪʝʨʤʦʤʝʪʨʘ, 

ɻʂ, ʃʄ, ʉʊɼ, ʄʥ. ɺ ʥʝʢʦʪʦʨʳʭ ʧʨʠʙʦʨʘʭ ʈɻɼ ʚʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʡ ʢʦʤʧʣʝʢʩ, ʚ ʜʨʫʛʠʭ ï ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʤʦʜʫʣʴ, ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʥʘʣʳ ʤʝʪʦʜʦʚ ʩʦʩʪʘʚʘ ï ʚʣʘʛʦʤʝʨ ʠ 

ʨʝʟʠʩʪʠʚʠʤʝʪʨ.  

ʊʘʢʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʢʘʥʘʣʦʤ ʉʊɼ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʢʘʢ ʚ ʅʂʊ, ʪʘʢ ʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʢʦʣʦʥʥʝ [4]. ʕʪʠ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪʘ ʥʘʨʫʰʝʥʠʷ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʣʦʥʥʳ, ʥʦ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʧʦʛʣʦʱʘʝʤʦʡ ʠʥʪʝʨʚʘʣʦʤ ʥʘʨʫʰʝʥʠʷ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʣʦʥʥʳ. ʕʪʘ ʤʝʪʦʜʠʢʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʆʆʆ çʊʅɻ-ɻʨʫʧʧè.  

ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʘʚʪʦʨʦʤ ʵʪʦʡ ʨʘʙʦʪʳ ʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʚ 2012 ï 2013 ʛ. ʛ, ʘ ʪʘʢʞʝ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʷ ʚ 2014 ʛ., ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥʘʭ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʘʢʘʯʢʝ ʚʦʜʳ ʠʥʪʝʨʚʘʣʳ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ ʥʘʯʠʥʘʶʪ 

ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʛʠʜʨʦʧʝʩʢʦʩʪʨʫʡʥʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ. ʊʘʢ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ 

ʤʝʩʪʦ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʤʦʤʝʪʨʦʤ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ʚʨʝʤʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ [2]. ʅʘ 

ʨʠʩʫʥʢʝ ʦʙʦʟʥʘʯʝʥʦ: ʢʨ.1 ï ʬʦʥʦʚʘʷ ʪʝʨʤʦʛʨʘʤʤʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʧʨʠ ʩʧʫʩʢʝ ʧʨʠʙʦʨʘ ʚ ʧʨʦʩʪʘʠʚʘʶʱʝʡ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʢʚʘʞʠʥʝ, ʢʨ.2 ï ʪʝʨʤʦʛʨʘʤʤʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ ʚ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʦʩʪʘʥʦʚʣʝʥʥʦʡ ʩʢʚʘʞʠʥʝ, ʢʨ.3-4 ʠ 7-8 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʠ ʟʘʢʘʯʢʝ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ, ʢʨ.3 

ʠ 7 ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠ ʟʘʢʘʯʢʝ, ʢʨ.4 ʠ 8 ï ʧʨʠ ʩʧʫʩʢʝ ʧʨʠʙʦʨʘ ʧʨʠ ʟʘʢʘʯʢʝ, ʢʨ.5 ʠ 9 ï 
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ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ ʩʨʘʟʫ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʩʢʚʘʞʠʥʳ, ʢʨ.6 ʠ 10 ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʠ 

ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ ʯʝʨʝʟ 8 ʤʠʥʫʪ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʩʢʚʘʞʠʥʳ.  

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʭ ʢʨʠʚʳʭ ʦʪʤʝʯʘʝʪʩʷ ʘʥʦʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʘʢ ʧʨʠ ʟʘʢʘʯʢʝ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ ʥʘ ʛʣʫʙʠʥʘʭ: 1517ʤ ʠ 1265ʤ. ʇʨʠʯʸʤ, ʚ ʠʥʪʝʨʚʘʣʝ ʘʥʦʤʘʣʠʡ 

ʠʟʤʝʥʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʵʪʠʭ ʢʨʠʚʳʭ ʦʯʝʥʴ ʙʦʣʴʰʦʝ. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʪʝʨʤʦʛʨʘʤʤ ʦʜʥʦʟʥʘʯʥʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʚʠʞʝʥʠʝ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʢ ʠʥʪʝʨʚʘʣʘʤ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ. ʉʫʜʠʪʴ ʦ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪʤʝʯʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʥʝʣʴʟʷ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʙʣʠʞʥʷʷ ʟʦʥʘ ï 

ʅʂʊ ʦʢʘʟʳʚʘʝʪ ʧʦʜʘʚʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʅʂʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʣʴʥʝʡ ʟʦʥʦʡ 

ï ʤʝʞʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʠʟʤʝʨʝʥʠʷʭ ʪʝʨʤʦʤʝʪʨʦʤ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʨʠ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʟʘʢʘʯʢʝ ʚʦʜʳ ʯʝʨʝʟ ʅʂʊ, ʦʪʤʝʯʘʝʪʩʷ ʘʥʦʤʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʢʨ. 3-4 ʠ 7-8, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ ʦʯʝʥʴ ʙʦʣʴʰʠʝ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʫʭʦʜʠʪʴ ʜʝʩʷʪʢʠ 

ʤ3/ʩʫʪ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʋʨʘʣʦ-

ʇʦʚʦʣʞʴʷ ʪʘʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʣʫʯʘʝ ʧʦʩʣʝ ʧʦʜʲʸʤʘ ʅʂʊ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʘ ʦʪʤʝʯʝʥʥʳʭ ʛʣʫʙʠʥʘʭ ʥʘʨʫʰʝʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʦʣʦʥʥʳ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʳʷʚʣʝʥʠʝ ʙʦʣʴʰʠʭ ʥʘʨʫʰʝʥʠʡ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ 

 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪʘ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 2. ɿʜʝʩʴ 

ʧʨʠʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʦʛʨʘʤʤʳ: ʢʨ.1 ï ʬʦʥʦʚʳʡ ʟʘʤʝʨ, ʢʨ.2 ï ʟʘʤʝʨ ʧʦ ʩʪʚʦʣʫ ʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ 

ʦʩʪʘʥʦʚʣʝʥʥʦʡ ʩʢʚʘʞʠʥʝ, ʢʨ.3 ʠ 4 ï ʟʘʤʝʨʳ ʧʨʠ ʧʦʜʲʸʤʝ ʠ ʩʧʫʩʢʝ ʧʨʠʙʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ 

ʩʢʚʘʞʠʥʫ ʯʝʨʝʟ ʅʂʊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʨ. 5 ʠ 6 ï ʟʘʤʝʨʳ ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʨʘʟʫ ʠ 

ʯʝʨʝʟ 8 ʤʠʥʫʪ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʝ 2, ʥʘ ʢʨ.5 

ʦʪʤʝʯʘʝʪʩʷ ʘʥʦʤʘʣʠʷ ʥʘ ʛʣʫʙʠʥʝ 987 ʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʵʪʦʡ ʛʣʫʙʠʥʝ ʥʘʨʫʰʝʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʅʂʊ. 

ʆʜʥʘʢʦ ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ (ʫʪʝʯʢʘ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʯʝʨʝʟ ʤʫʬʪʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ) ʟʜʝʩʴ 
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ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʘʥʦʤʘʣʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʠʟʤʝʨʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ, 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʦʩʣʝ 

ʧʦʜʲʸʤʘ ʅʂʊ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʩʘʜʥʘʷ ʢʦʣʦʥʥʘ ʛʝʨʤʝʪʠʯʥʘ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɺʳʷʚʣʝʥʠʝ ʤʘʣʳʭ ʥʘʨʫʰʝʥʠʡ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʅʂʊ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʚʝʜʸʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2, ʧʨʦʚʝʜʝʥʳ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʩʧʫʩʢʘʝʤʦʡ ʚ 

ʩʢʚʘʞʠʥʫ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʢʘʙʝʣʝ. ʇʦʧʳʪʢʠ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʠʟʘʮʠʶ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʥʘ 

ʛʣʫʙʠʥʘʭ 600 ʤ ʠ ʚʳʰʝ ʥʝ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ ʠʟ-ʟʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠʙʦʨʘ ʢ ʫʩʪʴʶ 

ʩʢʚʘʞʠʥʳ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ ʥʘʜʦ ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʥʦʤʥʦʡ 

ʘʧʧʘʨʘʪʫʨʦʡ ʥʘ ʧʨʦʚʦʣʦʢʝ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ, 

ʧʨʦʚʝʜʸʥʥʳʝ ʘʚʪʦʥʦʤʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. ʀʟʤʝʨʝʥʠʷ ʪʝʨʤʦʤʝʪʨʦʤ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ʚʨʝʤʝʥʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ. ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʳ ʪʝʨʤʦʛʨʘʤʤʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ: TMPN6p ʠ 

TMN13p ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ, TMN14s ʧʨʠ ʩʧʫʩʢʝ ʧʨʠʙʦʨʘ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ, TMPN15p ʠ TMPN16p ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ ʩʨʘʟʫ ʠ ʯʝʨʝʟ 7ʤʠʥʫʪ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʟʘʤʝʨʳ TMN13p ʠ TMN14s ʜʦʣʞʥʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʟʘʢʘʯʢʠ, ʧʝʨʚʳʡ ʟʘʤʝʨ TMN13p ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ, ʚʪʦʨʦʡ - 

TMN14s ʧʨʠ ʩʧʫʩʢʝ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʪʝʨʤʦʛʨʘʤʤʳ TMN13p ʠ TMN14s ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʨʠ ʟʘʢʘʯʢʝ, 

ʤʦʥʦʪʦʥʥʳʝ. ɽʩʣʠ ʧʝʨʚʳʡ ʟʘʤʝʨ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʟʘʢʘʯʢʠ, ʪʦ ʚʪʦʨʦʡ ʟʘʤʝʨ 

ʧʨʦʚʝʜʸʥ, ʧʨʘʢʪʠʯʝʩʢʠ, ʧʨʠ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʟʘʢʘʯʢʠ. ʂʨʠʚʘʷ TMN14s ʥʘʧʦʤʠʥʘʝʪ 

ʧʨʷʤʦʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʛʣʫʙʠʥʳ. ʅʘ ʬʦʥʝ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʠʩʪʝʤʝ ʅʂʊ ï ʤʝʞʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʛʦʨʥʳʝ ʧʦʨʦʜʳ.  

ʅʘ ʟʘʤʝʨʝ ʪʝʨʤʦʛʨʘʤʤʳ TMPN15p, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ, ʥʝʪ 

ʘʥʦʤʘʣʠʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʅʂʊ ʛʝʨʤʝʪʠʯʥʳ. ʅʘ ʚʪʦʨʦʤ ʟʘʤʝʨʝ TMPN16p, ʢʦʪʦʨʳʡ ʥʘʯʘʣʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʯʝʨʝʟ ʩʝʤʴ ʤʠʥʫʪ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ, ʦʪʤʝʯʘʝʪʩʷ ʘʥʦʤʘʣʠʷ ʥʘ ʛʣʫʙʠʥʝ 490 ʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʛʣʫʙʠʥʝ 490 ʤ ʥʘʨʫʰʝʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ. 
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ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʚʳʰʝ ʙʘʰʤʘʢʘ ʅʂʊ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʘʚʪʦʥʦʤʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʦ ʤʝʪʦʜʠʢʝ ʚʨʝʤʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ 

ɺ ʵʪʦʡ ʞʝ ʩʢʚʘʞʠʥʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʪʝʨʤʦʤʝʪʨʦʤ ʧʨʠ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʟʘʢʘʯʢʠ 

ʠ ʯʝʨʝʟ 15 ʤʠʥʫʪ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 4. ɿʘʤʝʨ ʧʨʠ ʟʘʢʘʯʢʝ ʧʨʦʚʝʜʸʥ ʧʨʠ ʩʧʫʩʢʝ, ʚ ʦʩʪʘʥʦʚʣʝʥʥʦʡ ʩʢʚʘʞʠʥʝ ï ʧʨʠ ʧʦʜʲʸʤʝ ʧʨʠʙʦʨʘ. 

 
ʈʠʩʫʥʦʢ 4 ï ʇʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʚʳʰʝ ʙʘʰʤʘʢʘ ʅʂʊ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʘʚʪʦʥʦʤʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʨʠ ʟʘʢʘʯʢʝ ʠ ʚ ʦʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʥʠʞʝ ʚʦʨʦʥʢʠ ʅʂʊ ʦʙʝ ʪʝʨʤʦʛʨʘʤʤʳ ʧʦʚʪʦʨʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʬʦʨʤʝ, ʥʘ ʦʙʝʠʭ 

ʪʝʨʤʦʛʨʘʤʤʘʭ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʜʚʠʞʝʥʠʷ 

ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʥʠʞʝ ʚʦʨʦʥʢʠ ʅʂʊ. ʇʦ ʠʟʤʝʨʝʥʠʷʤ ʢʘʥʘʣʦʤ ʉʊɼ ʚ ʅʂʊ ʦʧʨʝʜʝʣʠʣʠ ʚʝʣʠʯʠʥʫ 

ʧʨʠʸʤʠʩʪʦʩʪʠ ʩʢʚʘʞʠʥʳ. ʆʥʘ ʩʦʩʪʘʚʣʷʝʪ 266 ʤ3/ʩʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷ ʟʘʢʘʯʠʚʘʝʤʘʷ ʚʦʜʘ ʧʦʛʣʦʱʘʝʪʩʷ 

ʠʥʪʝʨʚʘʣʘʤʠ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʚʳʰʝ ʙʘʰʤʘʢʘ ʅʂʊ. ʊʘʢ ʢʘʢ ʥʘ ʪʝʨʤʦʛʨʘʤʤʝ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ, ʦʪʤʝʯʘʶʪʩʷ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʛʣʫʙʠʥʘʭ: 140 ʠ 170 ʤ, ʪʦ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ ʵʪʠʭ ʛʣʫʙʠʥʘʭ ʥʘʭʦʜʠʪʩʷ ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ 

ʢʦʣʦʥʥʳ.  

ʆʪʩʫʪʩʪʚʠʝ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʠʟʤʝʨʝʥʠʠ ʥʘ ʛʣʫʙʠʥʝ 490 ʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ ʦʩʥʦʚʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 150 ʠ 170 ʤ, ʘ ʥʘ ʛʣʫʙʠʥʝ 490 ʤ ʠʤʝʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʨʭʥʠʤ ʥʘʨʫʰʝʥʠʷʤ, ʧʦʛʣʦʱʝʥʠʝ ʚʦʜʳ. 

ʅʘ ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʚʳʰʝ ʚʦʨʦʥʢʠ ʅʂʊ ʫʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʟʘʢʘʯʢʝ ʚʙʣʠʟʠ ʙʘʰʤʘʢʘ ʅʂʊ [5]. 

ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʨʘʙʦʪ ʩ ʘʚʪʦʥʦʤʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʦʪʤʝʪʠʤ ʥʠʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. 

1) ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʟʘʢʘʯʢʠ, ʥʝ ʥʘʨʫʰʘʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʟʘʢʘʯʢʠ 

ʚʦʜʳ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʩʢʚʘʞʠʥʫ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʦʝ 

ʚʨʝʤʷ ʜʣʷ ʥʘʩʪʫʧʣʝʥʠʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʟʘʢʘʯʢʠ. 

2) ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʧʨʦʚʦʜʷʪʩʷ ʚʜʦʣʴ ʚʩʝʛʦ ʩʪʚʦʣʘ, ʚʢʣʶʯʘʷ ʧʨʠʫʩʪʴʝʚʫʶ ʯʘʩʪʴ 

ʩʢʚʘʞʠʥʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʩʪʘʸʪʩʷ ʥʝ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʯʘʩʪʴ ʩʢʚʘʞʠʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʳʰʝ 600 ï 700 ʤ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʨʫʟʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ, ʥʦ ʵʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3) ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʜʠʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʜʘʯ. ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʛʨʘʜʠʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 

100 ʠ ʙʦʣʝʝ ʦʉ/ʤ. ʉʨʘʚʥʠ ʩ ʛʝʦʪʝʨʤʠʯʝʩʢʠʤ ʛʨʘʜʠʝʥʪʦʤ ï 0,03 ʦʉ/ʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʜʠʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʅʂʊ ʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ.         
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ʋɼʂ 519.62  

ʊ.ɸ. ʆʛʫʨʮʦʚʘ, ʢ.ʪ.ʥ 

ʉ.ɸ. ʇʝʨʦʚʘ, ʤʘʛʠʩʪʨʘʥʪ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ. ʆʨʝʥʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʄʆɼɽʃʔ ʃʆʊʂʀ-ɺʆʃʔʊɽʈʈɸ ɺ ɿɸɼɸʏɽ ʆʇʊʀʄʀɿɸʎʀʀ ʇʈʀɹʓʃʀ ɼɺʋʍ 

ʂʆʅʂʋʈʀʈʋʖʑʀʍ ʌʀʈʄ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ʃʦʪʢʠ-ɺʦʣʴʪʝʨʨʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ  

ʧʨʦʜʘʞ ʜʚʫʭ ʬʠʨʤ ʥʘ ʨʳʥʢʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ʅʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ ʇʦʥʪʨʷʛʠʥʘ ʯʠʩʣʝʥʥʦ 

ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʠʨʤʘʤʠ, ʩʦʩʪʦʷʱʘʷ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʘ ʇʦʥʪʨʷʛʠʥʘ, ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʠʪʝʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ. 

 

ʄʝʭʘʥʠʟʤʦʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʢʦʥʢʫʨʝʥʪʥʘʷ ʙʦʨʴʙʘ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ 

ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʨʳʥʦʯʥʦʡ ʩʨʝʜʝ ʩʫʙʲʝʢʪʦʚ. ʋʯʘʩʪʥʠʢʠ, ʩʧʦʩʦʙʥʳʝ 

ʚʳʜʝʨʞʘʪʴ ʢʦʥʢʫʨʝʥʪʥʫʶ ʙʦʨʴʙʫ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʤʠ ʚ 

ʪʘʢʦʤ ʩʦʨʝʚʥʦʚʘʥʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʠʭ ʧʨʠʙʳʣʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢ ʟʘʜʘʯʘʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʬʠʨʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʤʘʣʦ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʧʦʜʦʙʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʠʩʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʝʣʠ "ʭʠʱʥʠʢ - ʞʝʨʪʚʘ" [4, ʩ. 30]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʜʚʫʭ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʬʠʨʤ ʚʳʙʨʘʥʳ ʜʚʘ ʪʦʨʛʦʚʳʭ ʦʪʜʝʣʘ ʧʦ ʧʨʦʜʘʞʝ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʢʘʞʜʦʛʦ ʦʪʜʝʣʘ ʩʪʘʥʦʚʷʪʩʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʧʝʨʚʦʡ ʬʠʨʤʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʜʘʥʥʦʛʦ ʪʦʚʘʨʘ ʢʘʞʜʦʡ ʬʠʨʤʦʡ )(txi  ʥʘ 

ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʦʧʠʩʳʚʘʝʤʫʶ ʩʠʩʪʝʤʦʡ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ:  
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 (1) 

ʛʜʝ 0)( ²txi  ï ʦʙʲʝʤ ʧʨʦʜʘʞ i -ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t , 0²ia  ï ʢʦʵʬʬʠʮʠʝʥʪ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʜʘʞ i -ʦʡ ʬʠʨʤʳ, N ï ʫʨʦʚʝʥʴ ʥʘʩʳʱʝʥʠʷ ʨʳʥʢʘ ʩʙʳʪʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤ ʧʦʢʘʟʘʪʝʣʴ 0)( ²tui , ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʨʘʩʭʦʜ ʨʝʩʫʨʩʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟʚʠʪʠʝ i -ʦʡ ʬʠʨʤʳ. 

ɿʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʠʨʤʘʤʠ ʩʦʩʪʦʠʪ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʧʝʨʚʦʡ ʬʠʨʤʳ: 

,max)())(()(
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111ñ ­-=

T

dttʭtuʨuJ  (2) 

ʛʜʝ 1ʨ ï ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʘ, ʘ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ )(tui  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʛʨʘʥʠʯʝʥʠʷʤ 

ii utu max)(0 ¢¢ , ],0[ TtÍ . 

ʇʦʩʪʨʦʠʤ ʬʫʥʢʮʠʶ ʇʦʥʪʨʷʛʠʥʘ ʜʣʷ ʟʘʜʘʯʠ (1), (2) [4, ʩ. 69]: 
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ʉʦʧʨʷʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʠ ʫʩʣʦʚʠʷ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʠ ʠʤʝʶʪ ʚʠʜ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ, ʟʘʤʢʥʫʪʦʡ 

ʫʧʨʘʚʣʝʥʠʝʤ )(tu : 

 

 

 

 

 

 

 

 

 

 

ʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʬʘʟʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʦ ʠ ʥʝʣʠʥʝʡʥʦʩʪʴ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʋʯʪʝʤ ʬʘʟʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʬʫʥʢʮʠʦʥʘʣʝ ʩ ʧʦʤʦʱʴʶ ʰʪʨʘʬʥʳʭ 

ʩʣʘʛʘʝʤʳʭ: 

ñ ñä ­-+--=
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ikk tʭAdttʭtuʨuJ
0 0

2

1
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111 min,})0);((max{()())(()(  (6) 

ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ ʧʦʣʫʯʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ [2, ʩ. 90]. 

ʅʠʞʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʧʝʨʚʦʡ 

ʬʠʨʤʳ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ.  

ʘ) 1ʘ=0.1, 2ʘ=0.3, 01ʭ =0.2, 02ʭ =0.3, 1maxu =1, 2maxu =2, N =10, 1ʨ=0,1, ʊ=12 

ʙ) 1ʘ=0.2, 2ʘ=0.3, 01ʭ =0.2, 02ʭ =0.3, 1maxu =1, 2maxu =2, N =10, 1ʨ=0.1, ʊ=12 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʜʚʘ ʨʘʟʘ ʦʙʲʝʤ 

ʧʨʦʜʘʞ ʫʚʝʣʠʯʠʣʩʷ ʚ 1.5 ʨʘʟʘ, ʘ ʩʨʦʢ ʥʘʢʦʧʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 25%. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʚʣʠʷʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʘ ʨ1 ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ: 

ʘ) 1ʘ=0.05, 2ʘ=0.3, 01ʭ =0.2, 02ʭ =0.3, 1maxu =1, 2maxu =2, N =10, 1ʨ=0.2, ʊ=12 

ʙ) 1ʘ=0.05, 2ʘ=0.3, 01ʭ =0.2, 02ʭ =0.3, 1maxu =1, 2maxu =2, N =10, 1ʨ=0.3, ʊ=12 

 

 

ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 
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ʈʠʩʫʥʦʢ 4 ï ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʘ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚ. ɸ 

ʫʨʦʚʝʥʴ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2 ʨʘʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʬʠʨʤʘ ʪʝʨʷʝʪ 25% ʧʨʠʙʳʣʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ "ʭʠʱʥʠʢ - ʞʝʨʪʚʘ" ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʬʠʨʤ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʠ ʚʘʨʴʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ 

ʦʮʝʥʠʚʘʥʠʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1 ɸʥʜʨʝʝʚʘ ɽ. ɸ., ʎʠʨʫʣʝʚʘ ɺ.ʄ. ɺʘʨʠʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʠ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ 

ʚʫʟʦʚ. ïʊʚʝʨʴ: ʊʚɻʋ, 2004. 575 ʩ. 

2 ɸʥʜʨʝʝʚʘ ɽ. ɸ., ɸʨʘʧʦʚʘ ʆ.ʉ., ɹʦʣʦʜʫʨʠʥʘ ʀ.ʇ., ʆʛʫʨʮʦʚʘ ʊ.ɸ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʫʯʝʙʥʦ-ʤʝʪʦʜ. ʧʦʩʦʙʠʝ. ï ʆʨʝʥʙʫʨʛ: ɻʆʋ ʆɻʋ, 2009. 152 ʩ.  

3 ɺʝʨʞʙʠʮʢʠʡ ɺ. ʄ. ʆʩʥʦʚʳ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. ï ʄ.: ɺʳʩʰ. ʰʢ, 2002. 840 ʩ. 

4 ʆʛʫʨʮʦʚʘ ʊ.ɸ., ɹʦʣʦʜʫʨʠʥʘ ʀ.ʇ. ʋʧʨʘʚʣʝʥʠʝ ʮʝʥʦʡ ʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʫʩʣʫʛʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ // ʇʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 2011. ˉ 3. ʉ. 30ï35. 

É ʆʛʫʨʮʦʚʘ ʊ.ɸ., ʇʝʨʦʚʘ ʉ.ɸ., 2015 

 

 

 

 

ʋɼʂ 004.3 

 ɸ.ɸ. ʆʥʦʰʢʦ 

ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  

çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè  

ʀ.ɸ. ʂʦʨʦʣʴʢʦʚʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʘʚʘ  

ʉ.ɸ. ɿʘʡʮʝʚ 

ʢ.ʪ.ʥ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʘʚʘ  

ʂʫʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʬʠʣʠʘʣ) ʈɻʉʋ, ʛ. ʂʫʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʅʓʍ ʉʀʉʊɽʄ ɺ ʇʈʆʎɽʉʉɽ 

ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʠʥʮʠʧ ʠʟʫʯʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ATMega ʚ 

ʂʫʨʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʬʠʣʠʘʣʝ) ʈɻʉʋ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʙʘʟʦʚʘʷ ʩʙʦʨʢʘ, ʩ ʧʦʩʪʨʦʝʥʠʷ  



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè             ˉ12/2015             ISSN 2410-6070 

 
117 

 

ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. 

Abstract 

The article describes the principle of studying and creation of microprocessor systems based on the ATMega 

platform in the Kursk Institute of social education (branch) RSSU. Presents the basic Assembly, with which the 

development begins the study of microprocessors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ATMega, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

Keywords 

ATMega, microprocessor, microprocessor system, programming language. 

 

ʉʝʛʦʜʥʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ (ʄʇʉ) ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʩʬʝʨʝ  

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʥʠ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ, 

ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. ʄʇʉ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʪ.ʝ. 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʚʚʝʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ.  

ɺ ʂʫʨʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʬʠʣʠʘʣʝ) ʈɻʉʋ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ 

ʩʪʫʜʝʥʪʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʘʪʬʦʨʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʘʟʝ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ATMega. ʉʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʣʘʪʬʦʨʤ ʢʨʘʡʥʝ ʚʝʣʠʢ: ʥʘʯʠʥʘʷ ʦʪ 

ʩʙʦʨʢʠ ʧʨʦʩʪʝʡʰʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʟ ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ çʫʤʥʳʡ 

ʜʦʤè. 

ʇʣʘʪʬʦʨʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ATMega ʠʤʝʝʪ 14 ʮʠʬʨʦʚʳʭ ʚʭʦʜ/ʚʳʭʦʜʦʚ, 6 

ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, ʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ ʥʘ 16 ʄɻʮ, ʨʘʟʲʝʤ USB, ʩʠʣʦʚʦʡ ʨʘʟʲʝʤ, ʨʘʟʲʝʤ ICSP ʠ ʢʥʦʧʢʫ 

ʧʝʨʝʟʘʛʨʫʟʢʠ.  

ʊʘʙʣʠʮʘ 3 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʪʬʦʨʤʳ ʥʘ ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ATMega 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ 5 ɺ 

ʬʣʝʰ-ʧʘʤʷʪʴ 32 ʂʙ (0,5 ʂʙ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʛʨʫʟʯʠʢʘ) 

ʆɿʋ 2 ʂʙ 

EEPROM-ʧʘʤʷʪʴ 1 ʂʙ 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ IDE Arduino [1]. ɺ ʢʘʯʝʩʪʚʝ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʉ++. 

ɺ ʥʘʯʘʣʝ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ, ʧʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʦʩʚʦʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʇʂ-10 çʩʦʧʨʷʞʝʥʠʝ 

ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤè [2]. 

ʂʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʠʭ ʧʦʜʩʠʩʪʝʤʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʨʠʥʮʠʧʦʤ ʩʙʦʨʘ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʵʤʫʣʠʨʫʶʱʝʡ ʨʘʙʦʪʫ 

ʩʚʝʪʦʬʦʨʘ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ: ʚʢʣʶʯʠʪʴ ʢʨʘʩʥʳʡ ʜʠʦʜ, 

ʟʘʪʝʤ, ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ - ʞʝʣʪʳʡ, ʢʦʪʦʨʳʡ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪ ʚ çʤʠʛʘʶʱʠʡ ʨʝʞʠʤè, 

ʧʦʩʣʝ ʵʪʦʛʦ ʚʢʣʶʯʝʥʠʝ ʟʝʣʝʥʦʛʦ, ʠ ʟʘʪʝʤ ʚʩʝ ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʳ ʮʠʢʣʠʯʥʦ ʧʦʚʪʦʨʷʪʴʩʷ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʉʦʟʜʘʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: ʩʙʦʨʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʉʙʦʨʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 
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ʈʠʩʫʥʦʢ 5 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ çʉʚʝʪʦʬʦʨè 

 

ʉʪʫʜʝʥʪʳ, ʠʤʝʷ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ, ʩʦʙʠʨʘʶʪ ʧʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʥʘ 

ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ ʚ ʪʝʯʝʥʠʠ 10-15 ʤʠʥʫʪ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʉʙʦʨʢʘ ʩʠʩʪʝʤʳ çʉʚʝʪʦʬʦʨè ʥʘ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ çʉʚʝʪʦʬʦʨè ʩʦʟʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʜʠʦʜʘʤʠ. ʉʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ IDE Arduino ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʷʚʣʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʉ++ ʬʫʥʢʮʠʠ main() ʠ ʪʨʝʙʦʚʘʥʠʝ ʜʦʙʘʚʣʝʥʠʷ ʜʚʫʭ 

ʬʫʥʢʮʠʡ setup() ʠ loop(). ɺ ʬʫʥʢʮʠʠ setup() ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʪʘʨʪʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʵʪʘ ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ 

ʦʜʠʥ ʨʘʟ ʧʨʠ ʟʘʧʫʩʢʝ; ʬʫʥʢʮʠʷ loop() ʚʳʟʳʚʘʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ setup() ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʧʦʢʘ ʨʘʙʦʪʘʝʪ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ. ʇʦʩʣʝ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʨʷʝʪʩʷ ʢʦʜ, ʠ ʟʘʪʝʤ ʚʳʛʨʫʞʘʝʪʩʷ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʩʠʩʪʝʤʫ, ʨʘʙʦʪʘʶʱʫʶ ʧʦ ʧʨʠʥʮʠʧʫ ʩʚʝʪʦʬʦʨʘ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ ʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʪʚʝʪʦʚ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʚʳʜʝʣʷʝʪʩʷ ʦʪ 60 ʜʦ 90 ʤʠʥʫʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʳ ʦʩʚʘʠʚʘʶʪ ʢʦʤʧʝʪʝʥʮʠʶ ʇʂ-10 ʚ ʯʘʩʪʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʦʛʨʘʤʤ, ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʜʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ 

ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʙʦʨʦʤ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʚʨʝʤʝʥʥʳʤ ʠ ʤʦʱʥʦʩʪʥʳʤ ʧʘʨʘʤʝʪʨʘʤ; ʫʯʘʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ. ɹʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʦʩʚʦʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʇʂ-2 çʦʩʚʦʝʥʠʝ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯè, ʇʂ-9 

çʫʯʘʩʪʠʝ ʚ ʥʘʩʪʨʦʡʢʝ ʠ ʦʪʣʘʜʢʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚè ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ Arduino [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://arduino.ru, ʩʚʦʙʦʜʥʳʡ. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 230100 ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ (ʢʚʘʣʠʬʠʢʘʮʠʷ (ʩʪʝʧʝʥʴ) 

çʙʘʢʘʣʘʚʨè) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʬʝʜʝʨ. ʟʘʢʦʥ ʦʪ 09.11.2009 ʛ. ˉ 553 ʨʝʜ. ʦʪ 31.05.2011 ʛ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ 

É ʆʥʦʰʢʦ ɸ.ɸ., ʂʦʨʦʣʴʢʦʚʘ ʀ.ɸ., ɿʘʡʮʝʚ ʉ.ɸ., 2015 
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ʋɼʂ 624-1 

ʉ.ʗ. ʆʨʣʦʚʩʢʠʡ  

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ  

ʩʦʦʨʫʞʝʥʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʆ ʅʇʇ çʇʨʦʤʊʕʂè, 

ʛ.ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɺ.ʅ. ɻʝʨʘʩʠʤʝʥʢʦ 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʙʲʝʢʪʘʤ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

 ʩʳʨʴʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʆ ʅʇʇ çʇʨʦʤʊʕʂè  

ʛ.ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɺʀɼʓ ɼɽʌɽʂʊʆɺ ɺ ʂʆʅʉʊʈʋʂʎʀʗʍ ʀ ʇʈʀʏʀʅʓ ʀʍ ɺʆɿʅʀʂʅʆɺɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʯʠʥ ʜʝʬʝʢʪʦʚ ʠ ʘʚʘʨʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʨ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ɼʝʬʦʨʤʘʮʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʷʩʴ, ʨʘʟʚʠʚʘʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠ ʚ ʠʪʦʛʝ ʤʦʛʫʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʢʘʢ ʦʪʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢ ʠ ʚʩʝʛʦ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ. 

ʅʝʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʷʪʳʝ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠʚʦʜʷʪ ʢ ʨʘʥʥʝʤʫ ʠʟʥʦʩʫ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɼʝʬʝʢʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʛʠʙʳ ʥʘʩʪʠʣʦʚ, ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʨʘʞʝʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʟʥʦʩ. 

 

ɼʝʬʝʢʪʳ ʠ ʘʚʘʨʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʳʟʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ: 

ʥʝʜʦʩʪʘʪʢʘʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʦʰʠʙʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚʳʙʦʨʦʤ ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʠʟʥʦʩʦʤ ʠ ʥʝʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ; ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʭʦʜʦʤ ʟʘ ʟʜʘʥʠʝʤ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ [1]. 

ɼʝʬʝʢʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ. 

ʂ ʦʜʥʦʡ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʚʠʜʠʤʳʝ ʠ ʩʢʨʳʪʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʘ ʢʘʪʝʛʦʨʠʷ ʜʝʬʝʢʪʦʚ ʧʨʠ ʨʘʟʚʠʪʠʠ ʜʝʬʦʨʤʘʮʠʡ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʜʘʥʠʷ ʠ ʧʦʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ 

ʘʚʘʨʠʡ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʜʝʬʝʢʪʳ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ 

ʚʳʩʪʨʦʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʠʣʠ ʚ ʟʜʘʥʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɽʩʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʩʥʠʞʝʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʨʦʚʦʜʷʪ ʚʨʝʤʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʦʛʨʘʞʜʝʥʠʝ ʫʯʘʩʪʢʘ ʟʜʘʥʠʷ, ʫʩʪʘʥʦʚʢʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʦʨ, ʩʚʷʟʝʡ, 

ʨʘʩʧʦʨʦʚ ʠ ʢʨʝʧʣʝʥʠʡ, ʟʘʩʳʧʢʫ ʧʘʟʫʭ, ʦʪʚʦʜ ʪʘʣʳʭ, ʜʦʞʜʝʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ; ʨʘʟʛʨʫʟʢʫ ʧʝʨʝʢʨʳʪʠʡ 

ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʨʝʤʝʥʥʦʝ ʢʨʝʧʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʚʳʚʦʜʦʤ ʠʟ ʦʧʘʩʥʦʡ ʟʦʥʳ ʣʶʜʝʡ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʛʜʘ ʫʞʝ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʫʰʝʥʠʷ, 

ʧʨʠʩʪʫʧʘʶʪ ʢ ʫʩʠʣʝʥʠʶ ʦʩʣʘʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; ʟʘʤʝʥʷʶʪ ʠ ʧʝʨʝʢʣʘʜʳʚʘʶʪ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ; 

ʫʩʪʨʘʠʚʘʶʪ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʩʤʝʰʘʥʥʳʝ ʦʙʦʡʤʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʤʝʪʘʣʣʝ ʠ 

ʙʝʪʦʥʝ; ʧʦʜʚʦʜʷʪ ʬʫʥʜʘʤʝʥʪʳ; ʚʚʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ; ʫʩʪʨʘʠʚʘʶʪ ʧʨʦʪʝʟʳ ʚ 

ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ; ʧʨʦʚʦʜʷʪ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʪʪʘʠʚʘʥʠʝ ʟʜʘʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʚ ʟʠʤʥʝʝ 

ʚʨʝʤʷ; ʚʳʧʦʣʥʷʶʪ ʟʘʯʝʢʘʥʢʫ ʠ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʝ ʰʚʦʚ, ʩʪʳʢʦʚ ʚ ʩʦʧʨʷʞʝʥʠʷʭ ʵʣʝʤʝʥʪʦʚ; ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʷʟʠ; ʦʩʫʱʝʩʪʚʣʷʶʪ ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʤʦʥʦʣʠʪʥʳʭ ʚʢʣʘʜʳʰʝʡ ʠ ʜʨʫʛʦʝ [2,3]. 

ʂ ʩʣʝʜʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʜʝʬʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ ʯʘʩʪʠʯʥʳʝ ʦʩʣʘʙʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʝ ʫʛʨʦʞʘʶʪ ʮʝʣʦʩʪʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʲʷʥʳ, ʢʦʪʦʨʳʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ, ʤʦʛʫʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʠ ʩʣʫʞʠʪʴ 

ʧʨʠʯʠʥʦʡ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʛʣʫʙʦʢʠʝ ʨʘʢʦʚʠʥʳ ʠ ʧʫʩʪʦʪʳ ʚ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ; ʧʨʦʛʠʙʳ ʥʘʩʪʠʣʦʚ; ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ; ʜʣʠʪʝʣʴʥʦʝ 
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ʫʚʣʘʞʥʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʢʨʳʪʳʭ ʜʣʷ ʦʩʤʦʪʨʘ; ʢʦʨʨʦʟʠʷ ʤʝʪʘʣʣʘ; ʩʤʝʱʝʥʠʝ 

ʘʨʤʘʪʫʨʳ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ; ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʧʠʨʘʥʠʝ ʵʣʝʤʝʥʪʦʚ; ʧʨʦʩʘʜʢʘ ʠ ʚʳʤʳʚʘʥʠʝ 

ʛʨʫʥʪʘ ʠʟ-ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʚ. 

ʂ ʜʝʬʝʢʪʘʤ ʠ ʥʝʜʦʩʪʘʪʢʘʤ, ʩʥʠʞʘʶʱʠʤ ʧʨʦʯʥʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʚʳʰʝʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʨʝʤʦʥʪ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʪʥʦʩʷʪʩʷ: ʧʨʦʪʝʯʢʠ ʯʝʨʝʟ 

ʢʨʦʚʣʠ ʠ ʩʪʳʢʠ; ʧʨʦʥʠʢʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʠ ʪʘʣʳʭ ʚʦʜ ʚ ʧʦʜʚʘʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ; ʥʠʟʢʠʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪʚʘ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; ʧʦʚʳʰʝʥʥʘʷ ʟʚʫʢʦʧʨʦʚʦʜʥʦʩʪʴ; ʟʳʙʢʦʩʪʴ ʧʦʣʦʚ, ʣʝʩʪʥʠʯʥʳʭ ʤʘʨʰʝʡ 

ʠ ʧʝʨʝʢʨʳʪʠʡ; ʩʪʘʨʝʥʠʝ ʦʪʜʝʣʢʠ ʟʜʘʥʠʡ; ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ ʟʜʘʥʠʡ ʙʝʟ ʫʯʝʪʘ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʜʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʙʠʚʢʘ ʩʚʦʜʦʚ, ʩʪʝʥ, ʧʝʨʝʢʨʳʪʠʡ, ʧʝʨʝʤʳʯʝʢ, ʚʳʨʝʟʢʠ ʪʷʞʝʡ; ʧʦʜʢʦʧʳ ʠ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʠʟ-

ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʚ; ʫʚʣʘʞʥʝʥʠʝ, ʧʦʜʤʘʯʠʚʘʥʠʝ ʠ ʚʳʤʳʚʘʥʠʝ ʛʨʫʥʪʘ; ʫʚʣʘʞʥʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ 

ʧʦʨʯʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ; ʧʨʦʪʝʯʢʠ, ʚʳʟʚʘʥʥʳʝ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʨʝʤʦʥʪʘ ʢʨʦʚʝʣʴ, 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʩʪʦʢʦʚ, ʰʚʦʚ, ʧʨʠʤʳʢʘʥʠʡ, ʩʦʝʜʠʥʝʥʠʡ; ʨʘʟʨʫʰʝʥʠʝ ʩʪʝʥ, ʢʘʨʥʠʟʦʚ, ʙʘʣʢʦʥʦʚ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʩʪʝʢʣʝʥʥʳʭ ʬʦʥʘʨʝʡ, ʩʚʷʟʝʡ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʧʦʧʘʜʘʥʠʝʤ ʚ ʥʠʭ ʪʘʣʳʭ ʠ ʜʦʞʜʝʚʳʭ ʚʦʜ. 

ʇʦ ʚʣʠʷʥʠʶ ʥʘ ʢʘʯʝʩʪʚʦ ʦʪʜʝʣʢʠ, ʧʨʦʯʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ ʜʝʬʝʢʪʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʥʝʨʦʚʥʦʩʪʠ, ʢʘʚʝʨʥʳ, 

ʧʦʨʳ, ʠʟʲʷʥʳ, ʨʘʢʦʚʠʥʳ, ʧʫʩʪʦʪʳ, ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʨʘʙʦʯʠʝ ʰʚʳ, ʩʢʦʣʳ, ʪʨʝʱʠʥʳ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʫʧʣʦʪʥʝʥʥʦʩʪʴ ʙʝʪʦʥʘ ʠ ʨʘʩʪʚʦʨʘ, ʧʦʨʠʩʪʦʩʪʴ, ʨʘʟʣʠʯʠʝ ʚ ʮʚʝʪʝ ʙʝʪʦʥʘ, ʥʘʧʣʳʚʳ, ʥʘʨʫʰʝʥʠʝ ʣʠʥʝʡʥʦ-

ʫʛʣʦʚʦʡ ʩʪʨʦʛʦʩʪʠ ʠ ʬʦʨʤʳ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʛʦʣʝʥʠʝ ʤʝʪʘʣʣʘ; ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʥʘʨʫʰʝʥʠʝ ʦʪʜʝʣʢʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʥʫʪʨʝʥʥʠʭ ʠ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʪʝʥ, ʧʝʨʝʢʨʳʪʠʡ ʠ ʧʦʣʦʚ; ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ; ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ; ʘʚʘʨʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ; ʢʘʪʘʩʪʨʦʬʳ ʠ ʢʨʫʰʝʥʠʷ ʩʦʦʨʫʞʝʥʠʡ. 

ʂ ʦʙʱʠʤ ʥʝʜʦʩʪʘʪʢʘʤ ʦʪʥʦʩʷʪʩʷ ʛʨʫʙʳʝ ʠ ʩʣʫʯʘʡʥʳʝ ʦʙʨʳʚʳ ʨʘʙʦʯʠʭ ʰʚʦʚ ʙʝʟ ʫʩʪʨʦʡʩʪʚʘ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʚʳʛʦʨʦʜʦʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʝʢʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʦʨʷʜʢʝ; ʨʘʩʧʣʳʚ 

ʙʝʪʦʥʘ ʚ ʙʝʪʦʥʠʨʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; ʩʢʦʧʣʝʥʠʝ ʨʳʭʣʳʭ ʧʨʦʩʣʦʝʢ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʣʶʯʝʥʠʡ ʠʣʠʩʪʳʭ 

ʥʘʣʝʪʦʚ, ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ, ʦʧʠʣʦʢ, ʜʨʝʚʝʩʠʥʳ. ʇʨʠ ʚʳʥʫʞʜʝʥʥʳʭ ʧʝʨʝʨʳʚʘʭ ʚ ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʚ ʟʠʤʥʠʭ 

ʫʩʣʦʚʠʷʭ ʚ ʨʘʙʦʯʠʭ ʰʚʘʭ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʦʩʣʦʡʢʠ ʨʫʙʝʨʦʠʜʘ ʠ ʜʨʫʛʦʡ ʫʪʝʧʣʷʶʱʠʡ ʠʣʠ ʟʘʱʠʪʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʙʝʪʦʥʘ ʦʪ ʟʘʤʝʨʟʘʥʠʷ. ʇʦ ʥʝʜʦʩʤʦʪʨʫ ʨʘʙʦʯʠʭ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʨʘʙʦʪ ʚʨʝʤʝʥʥʦ ʫʣʦʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʫʜʘʣʷʝʪʩʷ. ʈʘʙʦʯʠʡ ʰʦʚ 

ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʧʦʩʪʦʨʦʥʥʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʥʠʞʘʝʪ ʤʦʥʦʣʠʪʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʫʜʘʣʝʥʠʠ ʠʟ ʰʚʦʚ ʩʣʫʯʘʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [4]. 

ɼʝʬʦʨʤʘʮʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʷʩʴ, 

ʨʘʟʚʠʚʘʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠ ʚ ʠʪʦʛʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʢʘʢ ʦʪʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢ ʠ ʚʩʝʛʦ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ. ʅʝʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʷʪʳʝ ʤʝʨʳ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠʚʦʜʷʪ ʢ ʨʘʥʥʝʤʫ ʠʟʥʦʩʫ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʪʘʢʠʭ, ʢʘʢ ʦʪʢʣʦʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ 

ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʦʪʝʨʠ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʠ, 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ, ʥʘʣʠʯʠʷ ʥʘʜʨʝʟʦʚ ʠ ʚʳʨʝʟʦʚ, ʥʘʨʫʰʝʥʠʷ ʩʮʝʧʣʝʥʠʷ ʘʨʤʘʪʫʨʳ ʩ ʙʝʪʦʥʦʤ ʚ ʤʝʩʪʘʭ 

ʦʪʩʣʦʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ, ʥʘʣʠʯʠʝ ʪʨʝʱʠʥ ʚ ʢʘʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʠ ʢʣʘʜʢʠ 

ʩʪʝʥ ʠ ʩʪʦʣʙʦʚ, ʜʦʣʞʥʘ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʨʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 
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ʇʋʊɽʄ ʇʈʀʄɽʅɽʅʀʗ ɿʆʃʓ-ʋʅʆʉɸ ɺ ʂɸʏɽʉʊɺɽ ʄʀʅɽʈɸʃʔʅʆɻʆ ʇʆʈʆʐʂɸ 

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʣʳ-ʫʥʦʩʘ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚ ʩʦʩʪʘʚʝ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ. ʎʝʣʴʶ, ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʩʥʠʞʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʦʣʳ-

ʫʥʦʩʘ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʧʦ ʤʝʪʦʜʫ ʄʘʨʰʘʣʣʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʘʥʘʣʠʟʳ ʧʦ ʤʠʢʩ-ʜʠʟʘʡʥʫ 

AASHTO ʊ 245.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɿʦʣʘ-ʫʥʦʩʘ, ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ, ʤʠʢʩ-ʜʠʟʘʡʥ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʙʠʪʫʤ, ʘʩʬʘʣʴʪʦʚʦʝ ʚʷʞʫʱʝʝ, 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ, ʪʝʢʫʯʝʩʪʴ, ʩʞʘʪʠʝ ʧʦ ʄʘʨʰʘʣʣʫ, ʤʝʪʦʜʠʢʘ AASHTO, ʠʩʧʳʪʘʥʠʷ ʢʝʨʥʦʚ. 

 

ɺʘʞʥʦʡ ʮʝʣʴʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣ ʠ ʦʩʪʘʝʪʩʷ 

ʥʝʫʢʣʦʥʥʳʡ ʧʦʜʲʝʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʨʦʜʘ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʨʦʜʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʟʘʢʦʥʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ˉ151 ʦʪ 8.ʤʘʷ 2009 ʛ. ʙʳʣʦ 

ʨʘʩʩʤʦʪʨʝʥʦ ʧʫʥʢʪ ʧʦ ʧʨʠʤʝʥʝʥʠ ʁ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʚʳʙʨʦʩʦʚ, ʩʙʨʦʩʦʚ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʪʝʭʥʦʣʦʛʠʡ ʫʪʠʣʠʟʘʮʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʨʦʚʥʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʩʪʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ [2]. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʟʘʜʘʯʠ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʨʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʤʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʦʚʳʤʠ, ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʤʠ ʤʝʩʪʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ. ʕʢʦʥʦʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʫʩʧʝʰʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [5]. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦʨʦʛʠ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʥʦʤʠʢʠ ʪʘʢ, ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʛʠ 

ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʉʪʦʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʙʝʟʜʦʨʦʞʴʷ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʦʙʱʫʶ ʩʫʤʤʫ ʧʦʪʝʨʴ ʠ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʨʘʟʚʠʪʠʝʤ ʘʚʪʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ ʝʝ 

ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. ʇʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʘ 

ʦʩʥʦʚʝ ʙʝʨʝʞʣʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʂʳʨʛʳʟʩʪʘʥʝ [6]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʘ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʢʘʯʝʩʪʚʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʜʦʩʪʠʛʘʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ. 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʦʣʛʦʡ ʩʣʫʞʙʳ ʧʦʢʨʳʪʠʡ ʘʚʪʦʜʦʨʦʛ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ 

ʩʤʝʩʝʡ ʩ ʥʦʚʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠʯʝʤ ʠʤʝʥʥʦ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʤʠʥʝʨʘʣʴʥʘʷ ʯʘʩʪʴ, ʦʩʦʙʝʥʥʦ ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ - ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ. ʅʘ ʝʛʦ 
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ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 90-95% ʩʫʤʤʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝʨʝʥ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʢʘʢ ʥʘʧʦʣʥʠʪʝʣʷ ʙʠʪʫʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʝʨʝʚʦʜʠʪʴ 

ʦʙʲʝʤʥʳʡ ʙʠʪʫʤ ʚ ʧʣʝʥʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʚʳʰʘʝʪʩʷ ʚʷʟʢʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ ʙʠʪʫʤʘ. 

ɺʤʝʩʪʝ ʩ ʙʠʪʫʤʦʤ ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ ʦʙʨʘʟʫʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʜʠʩʧʝʨʩʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʠ 

ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʝ. ɼʨʫʛʦʝ ʥʘʟʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ï 

ʟʘʧʦʣʥʝʥʠʝ ʤʝʣʢʠʭ ʧʦʨ ʤʝʞʜʫ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʩʪʦʚʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ [1] . 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚ ʩʦʩʪʘʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʠ ʩ ʮʝʣʴʶ ʣʠʢʚʠʜʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʟʦʣʘ-ʫʥʦʩʘ ʊʕʎ ʛ.ɹʠʰʢʝʢ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚ 

ʩʦʩʪʘʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ [3]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʳ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʇʨʦʝʢʪʥʦ-

ʠʟʳʩʢʘʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ñʂʳʨʛʳʟʜʦʨʪʨʘʥʩʧʨʦʝʢʪò ʛ.ɹʠʰʢʝʢ [4]. 

ɺ ʪʘʙʣʠʮʘʭ ʦʪʨʘʞʝʥʳ ʘʥʘʣʠʟʳ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʧʦ 

ʄʘʨʰʘʣʣʫ (N), ʥʘ ʧʣʦʪʥʦʩʪʴ (ʛ/ʩʤ3) ʠ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ (ʪʝʢʫʯʝʩʪʴ, ʤʤ) ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠ ʢʝʨʥʦʚ 

(ʢʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ ï 5, ʧʦʚʪʦʨʥʦʩʪʴ - 3). 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʦʚ (ʦʪʩʝʚ ʠ ʟʦʣʘ-ʫʥʦʩʘ) ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʄʘʨʰʘʣʣʘ 

  ʉʪʘʥʜʘʨʪ: ʊ245   

 

N 

ʧ/

ʧ 

ʉʦʜʝʨʞʘʥʠʝ 

ʙʠʪʫʤʘ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦ

ʥʝ (%) 

ʇʣʦʪʥʦʩʪʴ (ʛ/ʩʤ3) ʇʨʦʯʥʦʩʪʴ (N) 

ʊʝʢʫʯʝʩʪʴ 

(ʤʤ) ʆʙʲʝʤʥʘʷ 

ʧʣʦʪʥʦʩʪʴ Gmb 

ʋʜʝʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪ ɹ

Gmm 

ʇʦʢʘʟʘʥʠ

ʝ ʧʦ 

ʰʢʘʣʝ 

ʀʟʤʝʨʝʥʥʘʷ 

ʧʨʦʯʥʦʩʪʴ 

ʇʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʇʨʦʯʥʦʩʪʴ 

(ʠʩʧʨʘʚ-

ʣʝʥʥʘʷ) 

  F G L M N O P 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʪʩʝʚʘ 

1 5,00 2,259  780 9734 0,89 8664 4,15 

2 5,00 2,302  920 11482 0,93 10678 3,10 

3 5,00 2,291  810 10109 0,89 8997 3,25 

ʩʨ 5,0 2,284 2,560    9446 3,50 

1 5,50 2,316  895 11170 0,93 10388 3,90 

2 5,50 2,308  970 12106 0,93 11258 3,60 

3 5,50 2,281  675 8424 0,89 7497 3,20 

ʩʨ 5,5 2,302 2,466    9714 3,57 

1 6,00 2,349  870 10858 0,93 10098 4,80 

2 6,00 2,376  940 11731 0,96 11262 3,20 

3 6,00 2,338  872 10883 0,93 10121 3,60 

ʩʨ 6,0 2,354 2,410    10493 3,87 

1 6,50 2,350  825 10296 0,93 9575 4,00 

2 6,50 2,349  780 9734 0,93 9053 3,80 

3 6,50 2,338  765 9547 0,93 8879 3,80 

ʩʨ 6,5 2,346 2,376    9169 3,87 

1 7,00 2,333  743 9273 0,89 8253 3,80 

2 7,00 2,344  760 9485 0,93 8821 4,10 

3 7,00 2,349  700 8736 0,93 8124 4,40 

cʨ. 7,0 2,342 2,351    8399 4,10 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʟʦʣʳ 

1 5,00 2,296  710 8861 0,93 8241 2,15 

2 5,00 2,293  830 10358 0,89 9219 3,15 

3 5,00 2,289  810 10109 0,89 8997 2,95 

ʩʨ 5,0 2,293 2,445    8819 2,75 

1 5,50 2,313  875 10920 0,93 10156 3,60 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

2 5,50 2,309  910 11357 0,93 10562 3,10 

3 5,50 2,311  775 9672 0,93 8995 3,40 

ʩʨ 5,5 2,311 2,427    9904 3,37 

1 6,00 2,327  930 11606 0,93 10794 3,60 

2 6,00 2,322  990 12355 0,93 11490 3,20 

3 6,00 2,311  882 11007 0,89 9797 4,10 

ʩʨ 6,0 2,320 2,410    10694 3,63 

1 6,50 2,335  945 11794 0,93 10968 3,90 

2 6,50 2,328  880 10982 0,93 10214 4,20 

3 6,50 2,313  815 10171 0,89 9052 3,70 

ʩʨ 6,5 2,325 2,393    10078 3,93 

1 7,00 2,318  850 10608 0,89 9441 4,00 

2 7,00 2,312  960 11981 0,89 10663 4,30 

3 7,00 2,316  830 10358 0,89 9219 4,60 

ʩʨ 7,0 2,315 2,376    9774 4,30 

ɺ ʪʘʙʣʠʮʝ ʚʠʜʥʦ, ʯʪʦ ʠʟ ʧʷʪʠ ʨʘʟʣʠʯʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ ʙʠʪʫʤʘ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʝ ʩʦʩʪʘʚʳ: ʧʣʦʪʥʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ ʠ ʪʝʢʫʯʝʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʪʩʝʚʦʤ ʠ ʟʦʣʦʡ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʢʩ-ʜʠʟʘʡʥʫ (ʪʘʙʣ.3). ɿʦʣʘ ʫʥʦʩʘ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨoʰʢʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʪʨʘʜʠʮʠʦʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʟʦʣʳ ʫʥʦʩʘ ʚ ʩʦʩʪʘʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʧʨʦʯʥʦʩʪʴ ʧʦʚʳʩʠʣʩʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʠʮʳ ʟʦʣʳ ʫʥʦʩʘ ʟʘʧʦʣʥʷʷ ʧʫʩʪʦʪʳ ʤʝʞʜʫ 

ʟʝʨʘʥʘʤʠ ʱʝʙʥʷ ʠ ʧʝʩʢʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʤʝʥʴʰʠʣʩʷ ʪʦʣʱʠʥʘ ʧʣʝʥʦʢ ʙʠʪʫʤʘ, ʧʦʚʳʩʠʣʩʷ ʧʣʦʪʥʦʩʪʴ ʠ 

ʧʨʦʯʥʦʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. 

ʊʘʙʣʠʮʘ 3 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʠʢʩ-ʜʠʟʘʡʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʜʣʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʢʨʳʪʠʷ 

(ʥʘʧʦʣʥʠʪʝʣʴ ʦʪʩʝʚ, ʟʦʣʘ) ʠ ʢʝʨʥʦʚ 

ʇʦ ʤʠʢʩ ʜʠʟʘʡʥʫ AASHTO ʊ245 

ʆʧʠʩʘʥʠʝ ʉʧʝʮʠʬʠʢʘʮʠʠ ʇʨʦʝʢʪ ʩʤʝʩʠ ʩ 

ʦʪʩʝʚʦʤ 

ʇʨʦʝʢʪ ʩʤʝʩʠ ʩ 

ʟʦʣʦʡ 

ʂʝʨʥ 

ʇʣʦʪʥʦʩʪʴ ʧʦ ʄʘʨʰʘʣʣʫ 

(ʛ/ʩʤ3) 

 2,331 2,316 2,218 

ʇʨʦʯʥʦʩʪʴ (ʅ) 9000 (ʤʠʥ) 9719 10120 13670 

ʊʝʢʫʯʝʩʪʴ (ʤʤ) 2-4 ʤʤ 3,6 2,8 2,43 

 

 ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʠ ʢʝʨʥʦʚ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣ. 2.  

 ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʢʝʨʥʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʄʘʨʰʘʣʣʘ 

ɼʘʪʘ ʦʪʙʦʨʘ ʧʨʦʙ:5.11.2014ʛ. 
ʉʪʘʥʜʘʨʪ: T 245.  

ʆʙʨʘʟʝʮ ˉ ʂʝʨʥʳ ˉˉ1ɺ;1.1ɺ; 2ɺ; 2.1ɺ; 3ɺ; 3.1ɺ  

ʄʝʩʪʦ: ʢʤ 0+000-ʢʤ0+150 

N ʦʙʨʘʟʮʘ (ʢʝʨʥʘ) 
ʄʝʩʪʦ 

ʦʪʙʦʨʘ ʢʝʨʥʘ 

ʇʣʦʪʥʦʩʪʴ (ʛ/ʩʤ3) 

ʦʙʲʝʤʥʘʷ 

ʇʨʦʯʥʦʩʪʴ (N) 

(ʠʩʧʨʘʚʣʝʥʥʘʷ) 

ʊʝʢʫʯʝʩʪʴ 

(ʤʤ) 

  F O P 

1.1ɺ 

0+020 ʣʝʚʘʷ 

2,176 18638 2,40 

1.21ɺ 2,217 13824 1,91 

ʩʨ 2,196 16231 2,16 

2.1ɺ 0+070 ʦʩʴ 2,272 14090 2,54 

2.2ɺ 
 

2,306 14260 2,62  

ʩʨ 2,289 14175 2,58 

3.1ɺ 0+120 ʧʨʘʚʘʷ 2,132 9613 2,40 

3.2ɺ 
 

2,204 11597 2,72 

ʩʨ 2,168 10605 2,56 

ʉʨʝʜʥʝʝ ʧʦ ʫʯʘʩʪʢʫ: 2,218 13670 2,43 
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 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʩ-ʜʠʟʘʡʥʘ (ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ)ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʦʣʳ-ʫʥʦʩʘ 

ʩʦʩʪʘʚʣʷʝʪ 2,316 ʛʨ/ʩʤ3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ (ʢʝʨʥʦʚ) ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʢʦʵʬʠʮʠʝʥʪ 

ʫʧʣʦʪʥʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,92 ʜʦ 1,0, ʚ ʩʨʝʜʥʝʤ 0,96. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʩ-ʜʠʟʘʡʥʘ 

ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʝʨʥʦʚ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 2,218 ʛ/ʩʤ3. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʉʅʀʇ 3.06.03-85 çɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠè ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ ʩʣʦʝʚ ʧʦʢʨʳʪʠʷ 

ʠʟ ʛʦʨʷʯʝʛʦ ʧʣʦʪʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʥʠʞʝ 0,99, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʥʝʜʦʫʧʣʦʪʥʝʥʘ. 

ʇʨʦʯʥʦʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʥʘ ʩʞʘʪʠʝ ʧʦ ʄʘʨʰʘʣʣʫ ʚ ʢʝʨʥʘʭ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 13670N, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʥʦʡ 10120N, ʧʨʦʯʥʦʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʧʦʚʳʩʠʣʩʷ. ʊʝʢʫʯʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʨʤʠʨʫʝʤʳʤ ʧʨʝʜʝʣʘʤ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʪʨʝʙʦʚʘʥʠʷʤ ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ (ʨʠʩ.1). 

 ɺʳʚʦʜʳ: 

 1. ʇʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʚ ʩʦʩʪʘʚʝ ʟʦʣʳ-ʫʥʦʩʘ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨoʰʢʘ 

ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʩʪʘʚʘ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʧʦʨʦʰʢʦʤ. 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʣʳ-ʫʥʦʩʘ ʊʕʎ 

ʛ.ɹʠʰʢʝʢ ʚ ʩʦʩʪʘʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʢʦʥʦʤʠʠ ʪʘʢʠʭ 

ʜʝʬʠʮʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ. 

 ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʝʟʝʥʮʚʝʡ ʃ.ɹ. ɼʦʨʦʞʥʳʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ / ʃ.ɹ.ɻʝʟʝʥʮʚʝʡ , ʅ.ɺ.ɻʦʨʝʣʳʰʝʚ, ɸ.ʄ.ɹʦʛʫʩʣʘʚʩʢʠʡ, ʀ.ɺ. 

ʂʦʨʦʣʝʚ . ï ʄ.: ʊʨʘʥʩʧʦʨʪ, 1985. ï 107-110 ʩ. 

2. ɿʘʢʦʥ ʂʈ ʦʪ 8.05.2009 ʛ. ˉ151 ñʆʙʱʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝò ʩʪ.7, ʧ.2, ʛ.ɹʠʰʢʝʢ, ʦʪ 8 ʤʘʷ 2009 ʛʦʜʘ N 151. 

3. ʄʘʜʘʥʙʝʢʦʚ ʅ.ɾ. ʄʠʥʝʨʘʣʴʥʳʝ ʧʦʨʦʰʢʠ ʠʟ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʊʕʎ ʛ.ɹʠʰʢʝʢ ʚ ʩʦʩʪʘʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ 

ʧʦʢʨʳʪʠʡ [ʊʝʢʩʪ] / ʅ.ɾ.ʄʘʜʘʥʙʝʢʦʚ , ɹ.ɾ.ʆʩʤʦʥʦʚʘ // ʀʟʚʝʩʪʠʷ ʅɸʅ ʂʈ. ï 2012. ï ̄ 4. ï ʉ. 64-66. 

4. ʆʩʤʦʥʦʚʘ ɹ.ɾ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʦʣʳ-

ʫʥʦʩʘ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ // ʀʟʚʝʩʪʠʷ ʅɸʅ ʂʈ. ï 2015. ï ˉ2. ï ʉ.102 

5. ʉʣʘʚʫʮʢʠʡ ɸ.ʂ. ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ: ʆʜʝʞʜʳ ʠʟ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ/ ɸ.ʂ.ʉʣʘʚʫʮʢʠʡ, ɺ.ʂ. ʅʝʢʨʘʩʦʚ, 

ɻ.ɸ.ʈʦʤʘʜʘʥʦʚ. ï ʄ.: ʊʨʘʥʩʧʦʨʪ, 1987. ï 7-15 ʩ. 

6.  ʂʘʨʘʭʘʥʠʜʠ ʉ.ɻ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʦʣʳ ʢʘʢ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï ʌ. çʂʳʨʛʳʟʩʪʘʥè, 1990. ï ʉ. 7-8 

É ʆʩʤʦʥʦʚʘ ɹ.ɾ., ʄʘʜʘʥʙʝʢʦʚ ʅ.ɾ., 2015 
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ʋɼʂ 69.04  

ɸ.ɺ. ʇʘʥʦʚ 

ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ ʢʘʬʝʜʨʳ  

çɻʦʨʦʜʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳè 

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʛ. ʊʫʣʘ, ʈʌ 

 

ʊɽʍʅʀʏɽʉʂɸʗ ʊɽʆʈʀʗ ʇʃɸʉʊʀʅʆʂ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʣʘʩʪʠʥʢʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʊʘʢʞʝ ʨʘʟʙʠʨʘʶʪʩʷ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʩʪʠʥʦʢ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʣʘʩʪʠʥʢʘ, ʜʝʬʦʨʤʘʮʠʷ, ʧʨʦʛʠʙ, ʠʟʛʠʙ. 

 

ʇʣʘʩʪʠʥʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʪʚʸʨʜʦʝ ʪʝʣʦ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʜʚʫʤʷ ʧʣʦʩʢʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʦʜʠʥ ʨʘʟʤʝʨ 

ʢʦʪʦʨʦʛʦ ʤʘʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʦʩʢʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʧʣʘʩʪʠʥʢʠ ʥʘʟʳʚʘʝʪʩʷ ʪʦʣʱʠʥʦʡ ʅ. 

ʇʣʦʩʢʦʩʪʴ, ʜʝʣʷʱʘʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʪʦʣʱʠʥʫ ʧʣʘʩʪʠʥʢʠ ʧʦʧʦʣʘʤ, ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ. 

ɺ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʠʥʥʫʶ ʧʣʦʩʢʦʩʪʴ ʥʘʟʳʚʘʶʪ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʉʨʝʜʠʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʧʣʘʩʪʠʥʦʢ ʦʙʨʘʟʫʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʛʠʙʦʚ. ʇʨʦʛʠʙʦʤ ʚ ʪʦʯʢʝ 

ʥʘʟʳʚʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʵʪʦʡ ʪʦʯʢʝ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʧʣʘʩʪʠʥʦʢ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʧʨʦʱʘʶʱʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʚʧʝʨʚʳʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ɻ. ʂʠʨʭʛʦʬʦʤ: ʧʨʷʤʳʝ ʣʠʥʠʠ, ʥʦʨʤʘʣʴʥʳʝ ʢ ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʣʘʩʪʠʥʢʠ ʜʦ 

ʜʝʬʦʨʤʘʮʠʠ, ʦʩʪʘʶʪʩʷ ʧʨʷʤʳʤʠ ʠ ʥʦʨʤʘʣʴʥʳʤʠ ʢ ʝʸ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʝ 

ʠʟʤʝʥʷʶʪ ʩʚʦʝʡ ʜʣʠʥʳ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʙʣʝʤʫ ʨʘʩʯʸʪʘ ʧʣʘʩʪʠʥʦʢ, ʩʚʦʜʷ ʝʸ ʦʪ 

ʪʨʸʭʤʝʨʥʦʡ ʟʘʜʘʯʠ ʢ ʜʚʫʤʝʨʥʦʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʥʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ ʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ 

ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʢʠ, ʪʦ ʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʣʘʩʪʠʥʢʝ, ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʯʝʨʝʟ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʣʴʢʦ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʧʣʘʩʪʠʥʢʝ ʦʪʚʝʨʩʪʠʡ ʧʝʨʝʨʝʟʳʚʘʶʱʠʝ ʩʠʣʳ ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʚ ʪʝʦʨʠʶ ʧʣʘʩʪʠʥʦʢ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʥʝʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʠʚʳ. 

ʊʦʥʢʠʝ ʧʣʘʩʪʠʥʢʠ ʩ ʤʘʣʳʤʠ ʧʨʦʛʠʙʘʤʠ. ʂ ʪʘʢʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʧʣʘʩʪʠʥʢʠ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʛʠʙʳ IV 

ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʸ ʪʦʣʱʠʥʦʡ ʅ (ʥʝ ʧʨʝʚʳʰʘʶʪ 1/5 ʪʦʣʱʠʥʳ). ʇʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʛʠʧʦʪʝʟʳ ʠ 

ʜʦʧʫʱʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʜʣʷ ʧʣʘʩʪʠʥʦʢ ʪʘʢʦʛʦ ʪʠʧʘ. ʅʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʜʣʷ ʥʠʭ ʥʦʩʠʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʦʚ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʣʠʥʝʡʥʦʤʫ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʠ ʫʩʣʦʚʠʷʤ ʟʘʢʨʝʧʣʝʥʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʩʯʸʪʳ, ʚ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥʢʘʭ ʚʦʟʥʠʢʘʶʪ ʤʘʣʳʝ ʧʨʦʛʠʙʳ, ʢʦʛʜʘ ʠʭ ʪʦʣʱʠʥʘ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 

1/5... 1/10 ʥʘʠʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʚ ʧʣʘʥʝ [2, ʩ 161]. 

ʊʦʥʢʠʝ ʧʣʘʩʪʠʥʢʠ ʩ ʙʦʣʴʰʠʤʠ ʧʨʦʛʠʙʘʤʠ. ɼʣʷ ʧʣʘʩʪʠʥʦʢ ʪʘʢʦʛʦ ʪʠʧʘ ʫʩʣʦʚʠʝ ʥʝʜʝʬʦʨʤʠʨʫʝʤʦʡ 

ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʧʦʚʝʨʭʥʦʩʪʠ) ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥʘ ʠʟʛʠʙʘʝʪʩʷ ʧʦ 

ʨʘʟʚʝʨʪʳʚʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʛʠʙʳ ʪʘʢʦʡ ʧʣʘʩʪʠʥʢʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ (ʪʦʛʦ ʞʝ 

ʧʦʨʷʜʢʘ, ʯʪʦ ʠ ʪʦʣʱʠʥʘ), ʥʝ ʥʘʨʫʰʘʷ ʣʠʥʝʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʪʝʦʨʠʠ ʠʟʛʠʙʘ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʩʨʝʜʠʥʥʘʷ 

ʧʣʦʩʢʦʩʪʴ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʦʜʥʘʢʦ ʚʳʯʠʩʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʤʦʞʥʦ 

ʧʨʝʥʝʙʨʝʯʴ, ʝʩʣʠ ʧʨʦʛʠʙʳ ʧʣʘʩʪʠʥʢʠ ʤʘʣʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʸ ʪʦʣʱʠʥʦʡ. ɽʩʣʠ ʞʝ ʚ ʧʣʘʩʪʠʥʢʝ ʚʦʟʥʠʢʘʶʪ 

ʙʦʣʴʰʠʝ ʧʨʦʛʠʙʳ, ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʦʚ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʝʣʠʥʝʡʥʦʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ 

ʫʨʘʚʥʝʥʠʶ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʇʨʠ ʙʦʣʴʰʠʭ ʧʨʦʛʠʙʘʭ ʧʣʘʩʪʠʥʦʢ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʶʪ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ. ɺ ʩʣʫʯʘʝ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʢʨʘʸʚ ʧʨʦʛʠʙʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʣʘʩʪʠʥʢʘʭ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʩʣʫʯʘʷ, ʢʦʛʜʘ ʢʨʘʷ ʧʣʘʩʪʠʥʦʢ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ. ɼʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ ʚ ʧʣʘʩʪʠʥʢʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʯʘʩʪʠʯʥʦ ʠʟʛʠʙʥʦʡ ʞʸʩʪʢʦʩʪʴʶ ʠ ʯʘʩʪʠʯʥʦ ʤʝʤʙʨʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ 

ʧʣʘʩʪʠʥʦʢ. ʇʦʵʪʦʤʫ ʚʝʩʴʤʘ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʢʠ ʦʙʣʘʜʘʶʪ ʤʘʣʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʟʛʠʙʫ ʠ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ 

ʤʝʤʙʨʘʥʳ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ (ʮʝʧʥʳʝ) ʥʘʧʨʷʞʝʥʠʷ. 
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ʊʦʣʩʪʳʝ ʧʣʘʩʪʠʥʢʠ (ʧʣʠʪʳ). ʇʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʛʠʧʦʪʝʟʳ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʣʘʩʪʠʥʦʢ ʙʦʣʴʰʦʡ 

ʪʦʣʱʠʥʳ. ɼʣʷ ʨʘʩʯʸʪʘ ʪʘʢʠʭ ʧʣʘʩʪʠʥʦʢ ʥʝʦʙʭʦʜʠʤ ʙʦʣʝʝ ʧʦʣʥʳʡ ʫʯʸʪ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ, ʘ ʧʨʦʙʣʝʤʫ ʨʘʩʯʸʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʪʨʸʭʤʝʨʥʫʶ ʟʘʜʘʯʫ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ. ʇʨʠ 

ʨʝʰʝʥʠʠ ʞʝ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥʦʢ ʥʝʦʙʭʦʜʠʤʦ ʚ ʵʪʫ ʪʝʦʨʠʶ ʚʚʦʜʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʨʘʚʢʠ ʜʣʷ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʥʘʛʨʫʟʦʢ [1, ʩ 22]. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ʀ. ʂʦʨʦʙʢʦ. - ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʉʧʝʢʪʨè, 2010. - 410 ʩ.: ʠʣ. 
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ʀ.ɺ. ʇʣʦʪʥʠʢʦʚʘ 

ʂ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʄ.ʄ. ɹʦʨʜʫʥʦʚʘ, ɺ.ɺ. ʊʨʦʱʝʥʢʦ 

ʉʪʫʜʝʥʪʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛ. ɺʦʨʦʥʝʞ, ʈʌ 

 

ʉʇʆʉʆɹ ʇʆɺʓʐɽʅʀʗ ʇʀʑɽɺʆʁ ʎɽʅʅʆʉʊʀ ʇʈʗʅʀʂʆɺ ʇʆʅʀɾɽʅʅʆʁ ʉɸʍɸʈʆɽʄʂʆʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʫʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʷʥʠʢʦʚ ʩʳʨʮʦʚʳʭ  

ʧʦʥʠʞʝʥʥʦʡ ʩʘʭʘʨʦʝʤʢʦʩʪʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʯʤʝʥʥʦ-ʩʦʣʦʜʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 50 % 

ʚʟʘʤʝʥ ʩʘʭʘʨʘ ʠ ʠʥʚʝʨʪʥʦʛʦ ʩʠʨʦʧʘ ʧʦ ʨʝʮʝʧʪʫʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʷʥʠʢ ʩʳʨʮʦʚʳʡ, ʷʯʤʝʥʥʦ-ʩʦʣʦʜʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ. 

 

ʉʦʣʦʜʦʚʳʡ ʷʯʤʝʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʦʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʜʝʪʝʡ, 

ʧʦʜʨʦʩʪʢʦʚ, ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠ ʜʠʘʙʝʪʠʢʦʚ 2-ʛʦ ʪʠʧʘ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʃʝʯʝʙʥʳʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʩʦʣʦʜʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʥʝʤ ʨʷʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ ʠ 

ʙʦʛʘʪʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʪʘ ʚʟʘʤʝʥ ʩʘʭʘʨʘ-ʧʝʩʢʘ ʠ ʧʘʪʦʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʷʚʣʷʶʪʩʷ: ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʥʠʞʝ ʥʘ 134 ʠ 52 ʢʢʘʣ/100 ʛ ʧʨʦʜʫʢʪʘ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʥʠʞʝ ʥʘ 57,5 ʠ 40 % (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʘʭʘʨʦʝʤʢʦʩʪʴ ʥʠʞʝ ʥʘ 40 ʠ 23 % 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʨʦʤʝ ʪʦʛʦ, ʩʦʣʦʜʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ ï ʵʪʦ ʢʣʘʜʠʩʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 100 ʛ ʢʦʥʮʝʥʪʨʘʪʘ ʩʣʝʜʫʶʱʠʡ (ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ): ʫʛʣʝʚʦʜʦʚ ï 60,6 ʛ, ʠʟ ʥʠʭ 

ʩʘʭʘʨʦʟʳ ï 0,67 ʛ, ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ - 53,2 % (ʬʨʫʢʪʦʟʳ ï 3,33 ʛ, ʛʣʶʢʦʟʳ ï 19,96 ʛ, ʤʘʣʴʪʦʟʳ ï 26,62 

ʛ, ʢʩʠʣʦʟʳ ï 0,67 ʛ), ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ï 1, 99 ʛ (ʤʘʣʴʪʦʪʝʪʨʦʟʳ ï 1,44 ʛ, ʤʘʣʴʪʦʪʨʠʦʟʳ ï 0,55 ʛ), ʧʦʣʠʩʘʭʘʨʠʜʦʚ 

ï ʜʝʢʩʪʨʠʥʦʚ ï 7,36 ʛ; ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ï 3,97 ʛ; ʛʫʤʤʠ-ʚʝʱʝʩʪʚ ï 5, 36 ʛ; ʞʠʨʦʚ ï 1,83 ʛ. 

ɺ ʩʫʭʦʡ ʚʠʜʝ ʢʦʥʮʝʥʪʨʘʪʘ ʩʦʜʝʨʞʠʪʩʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʛ: ï ʢʘʣʴʮʠʷ ï 11,44, ʢʘʣʠʷ ï 389,39, 

ʤʘʛʥʠʷ ï 41,45, ʥʘʪʨʠʷ ï 94,36, ʬʦʩʬʦʨʘ ï 111,65, ʮʠʥʢʘ ï 2,1, ʤʝʜʠ ï 0,21, ʞʝʣʝʟʘ ï 3,42); ʚʠʪʘʤʠʥʦʚ, ʤʢʛ: 

ʛʨʫʧʧʳ ɺ (ʨʠʙʦʬʣʘʚʠʥʘ ɺ2 ï 8,87, ʧʘʥʪʦʪʝʥʦʚʦʡ ʢ-ʪʳ ɺ3 ï 35,49, ʪʠʘʤʠʥʘ ɺ4 ï 4,45, ʧʠʨʠʜʦʢʩʠʥʘ ɺ6 ï 6,88), 

ʥʠʘʮʠʥʘ ʈʈ ï 415,88, ʙʠʦʪʠʥʘ ʅ ï 0,33; ʬʝʨʤʝʥʪʦʚ, ʥʘʪʫʨʘʣʴʥʳʭ ʢʨʘʩʷʱʠʭ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʜʨ. 

ɺʳʷʚʣʝʥʦ 15 ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʶʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʘʣʘʥʠʥ, ʚʘʣʠʥ, 

ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ ʠ ʛʠʩʪʠʜʠʥ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʣʷʝʪ ï 264,84 ʢʢʘʣ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚ ʢʦʥʮʝʥʪʨʘʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʜʝʨʞʠʪʩʷ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʧʨʠʯʝʤ 
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ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʥʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʘ. ʀʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʚ ʢʦʥʮʝʥʪʨʘʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʤʝʥʠʪʝʣʴ ʩʘʭʘʨʘ, ʩʘʭʘʨʥʳʭ ʠ ʠʥʚʝʨʪʥʳʭ 

ʩʠʨʦʧʦʚ, ʢʨʘʭʤʘʣʴʥʦʡ ʧʘʪʦʢʠ (ʩʣʘʜʦʩʪʴ ʢʦʥʮʝʥʪʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50-60 % ʦʪ ʩʣʘʜʦʩʪʠ ʩʘʭʘʨʦʟʳ). 

ɹʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʠʟʜʝʣʠʷ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʘ ʠʟ-ʟʘ 

ʚʥʝʩʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʤʥʦʞʝʩʪʚʘ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʢʫʩʥʝʝ. ʄʘʣʴʪʦʜʝʢʩʪʨʠʥʳ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʦʣʦʜʦʚʦʤ ʢʦʥʮʝʥʪʨʘʪʝ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʧʨʠ ʵʪʦʤ ʚʣʘʛʠ ʚ ʩʣʘʜʦʩʪʷʭ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʪʦ ʚ 2-3 ʨʘʟʘ 

ʜʦʣʴʰʝ, ʩʦʭʨʘʥʷʝʪ ʩʚʝʞʝʩʪʴ ʠʟʜʝʣʠʡ ʠ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʣʦʜʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 10 %. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʳʨʮʦʚʳʭ ʧʨʷʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʦʜʦʚʦʛʦ ʷʯʤʝʥʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ 

ʚʟʘʤʝʥ ʠʥʚʝʨʪʥʦʛʦ ʩʠʨʦʧʘ ʠ ʩʘʭʘʨʘ ʧʦ ʨʝʮʝʧʪʫʨʝ ʜʦ 50 % ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʫʣʫʯʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʦʥʠʞʝʥʥʦʡ ʩʘʭʘʨʦʝʤʢʦʩʪʠ, ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. 

ʇʨʷʥʠʯʥʦʝ ʪʝʩʪʦ ʜʣʷ ʩʳʨʮʦʚʳʭ ʧʨʷʥʠʢʦʚ ʛʦʪʦʚʠʣʠ ʧʫʪʝʤ ʨʘʩʪʚʦʨʝʥʠʷ ʩʘʭʘʨʘ ʚ ʚʦʜʝ, ʜʦʙʘʚʣʝʥʠʷ 

ʷʯʤʝʥʥʦ-ʩʦʣʦʜʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ, ʤʘʨʛʘʨʠʥʘ ʚ ʨʘʩʪʦʧʣʝʥʥʦʤ ʚʠʜʝ, ʚʟʙʠʚʘʥʠʷ ʩʤʝʩʠ ʜʦ ʧʝʥʦʦʙʨʘʟʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʚʥʝʩʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʘʟʨʳʭʣʠʪʝʣʝʡ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʤʫʢʠ ʠʟ 

ʮʝʣʴʥʦʩʤʦʣʦʪʦʛʦ ʟʝʨʥʘ. ʇʦʣʫʯʝʥʥʦʝ ʪʝʩʪʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʧʣʦʪʥʦʩʪʴ ï 1,35 ʛ/ʩʤ3, ʚʣʘʞʥʦʩʪʴ ï 20,6 %. ʆʪʬʦʨʤʦʚʘʥʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʚʳʢʣʘʜʳʚʘʣʠ 

ʥʘ ʧʨʦʪʠʚʝʥʴ ʠ ʚʳʧʝʢʘʣʠ ʧʨʠ t=150 ʦʉ ʚ ʪʝʯʝʥʠʠ 15 ʤʠʥ. ɻʦʪʦʚʳʝ ʧʨʷʥʠʢʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʧʣʦʪʥʦʩʪʴ ï 0,49 ʛ/ʩʤ3, ʚʣʘʞʥʦʩʪʴ ï 13,2 % ʠ 

ʱʝʣʦʯʥʦʩʪʴ ï 1,36 ʛʨʘʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʷʥʠʢʦʚ ʷʯʤʝʥʥʦ-ʩʦʣʦʜʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʠʭ ʚʢʫʩ, ʘʨʦʤʘʪ ʟʘ ʩʯʝʪ 

ʩʦʜʝʨʞʘʥʠʷ ʚʚʦʜʠʤʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʦʛʘʪʠʪʝʣʝʡ ʘʨʦʤʘʪʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʩʧʨʦʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ 

ʠ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʦʣʦʜʦʚʳʝ ʵʢʩʪʨʘʢʪʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]:  

http://bionast.ru/products/ekstrakt.htm - ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

2. ʉʦʣʦʜʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

http://www.teddybeer.ru/solod/3-breadbranch.pdf. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

É ʇʣʦʪʥʠʢʦʚʘ ʀ.ɺ., ɹʦʨʜʫʥʦʚʘ ʄ.ʄ., ʊʨʦʱʝʥʢʦ ɺ.ɺ., 2015 
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ʖ.ʇ.ʇʦʥʦʤʘʨʝʚʘ, ʢ.ʪ.ʥ.  

 ʤʘʛʠʩʪʨʘʥʪ ʉʶʡ-ʂʝʡ-ʄʠʥ ʉ.ɺ. 

ʠʥʩʪʠʪʫʪ ʀʊɸʉʋ ʅʀʊʋ çʄʀʉʠʉè, ʛ. ʄʦʩʢʚʘ, ʈʌ 

 

ʈɸʉʏɽʊ ʎɽʅʓ ʅɸ ʆʉʅʆɺɽ ʕʃɽʄɽʅʊʆɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʄʆɼɽʃʀ ʀɿɼɽʃʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʛʝʪʥʳʭ 

ʨʘʤʦʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʡ ʮʝʥʳ ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ 

ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ. ɺ ʦʧʠʩʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ 

 

http://bionast.ru/products/ekstrakt.htm
http://www.teddybeer.ru/solod/3-breadbranch.pdf
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ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʟʘʢʫʧʣʝʥʳ ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʩʪʘʥʢʠ ʙʝʟ ʏʇʋ. ʇʦʵʪʦʤʫ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʨʫʯʥʫʶ. ʉʙʦʨ ʠ ʭʨʘʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʫʤʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʄʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʭʦʜʠʣʦ ʥʘ ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʙʳʣ ʚʳʩʦʢ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʯʪʦ ʩʥʠʞʘʣʦ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʉʣʘʙʳʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ, ʬʦʨʤʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʙʫʩʣʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ.  

ʆʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʛʦʪʦʚʦʛʦ 

ʠʟʜʝʣʠʷ, ʘ ʪʘʢʞʝ ʦʙʲʝʤʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʢʣʶʯʝʥʳ 

ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ ʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʝʯʥʦʡ ʮʝʥʳ ʠʟʜʝʣʠʷ C ʥʘ 

ʤʘʣʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ɿʜʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʜʭʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʧʨʷʤʦʛʦ ʧʦʜʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ 

ʤʘʪʝʨʠʘʣ Zm ʠ ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ Zp, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ Zpr: 

Zpr=Zm+Zp 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʘʢ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪ Zpr: Zpr*k=C. ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ ʢʦʥʝʯʥʦʡ ʮʝʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ k ʥʦʩʠʪ ʩʫʙʲʝʢʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʚ ʩʫʙʲʝʢʪʝ ʈʌ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʦ ʧʨʝʜʧʨʠʷʪʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʠʩʘʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʂʊʕ) ʠ ʦʧʠʩʘʥʠʝ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ: 

PD Ë I, KT Ë I, 

I ī ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, 

PD ī ʦʧʠʩʘʥʠʝ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ, 

KT ī ʤʥʦʞʝʩʪʚʦ ʦʧʠʩʘʥʠʡ ʂʊʕ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʧʠʩʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʠ ʚʘʨʠʘʥʪ 

ʝʛʦ ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʘʛʝʪʥʦʡ ʨʘʤʢʠ ʚ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠʟʜʝʣʠʷ ʚʢʣʶʯʝʥʳ ʨʘʟʤʝʨʳ: ʩʪʝʢʣʘ, 

ʧʦʜʣʦʞʢʠ ʜʚʫʭ ʚʠʜʦʚ, ʧʘʩʧʘʨʪʫ, ʦʢʥʘ ʩ ʯʝʪʚʝʨʪʴʶ. ʂ ʢʦʥʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʟʜʝʣʠʷ ʦʪʥʦʩʠʪʩʷ ʥʘʪʷʞʢʘ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʬʫʨʥʠʪʫʨʳ, ʥʘʙʦʨ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʢʘʟʯʠʢʦʤ. 

PD={ D, Ad}, 

D ī ʤʥʦʞʝʩʪʚʦ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʷ, D={ d(i)}, i=1,éN, 

Ad ī ʚʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʦʙʦʟʥʘʯʠʤ M. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʥʦʞʝʩʪʚʘ KT ,ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ, ʧʝʨʚʳʡ 

ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʘʝʪ ʦʧʠʩʘʥʠʝ ʪʠʧʘ ʤʘʪʝʨʠʘʣʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʂʊʕ, ʚʪʦʨʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʂʊʕ, ʘ 

ʪʨʝʪʠʡ ʤʥʦʞʝʩʪʚʦ ʢʦʥʝʯʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʂʊʕ: 

k(j) = {M, Dop(M), G(D,M)}, 

k(j) ī ʦʧʠʩʘʥʠʝ i ïʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, j=1,éM, 

M ī ʪʠʧ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʂʊʕ, 

Dop ī ʤʥʦʞʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

G ī ʤʥʦʞʝʩʪʚʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʂʊʕ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʘʞʜʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʤʝʨʦʚ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʤʘʪʝʨʠʘʣʘ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ, ʧʦʪʨʝʙʦʚʘʣʦ ʩʦʟʜʘʥʠʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʦʧʠʩʘʥʠʝʤ ʂʊʕ, ʪʠʧʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ 

ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʪ ʟʘʢʘʟʯʠʢʘ, ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʂʊʕ, ʨʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ 

ʤʘʪʝʨʠʘʣʳ ʠ ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʨʘʩʯʝʪ ʢʦʥʝʯʥʦʡ ʮʝʥʳ ʠʟʜʝʣʠʷ. 
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ʌʆʈʄɸʃʔʅʓɽ ʄʆɼɽʃʀ ʆʉʅʆɺʅʓʍ ʂʃɸʉʉʆɺ ɹɸɿʆɺʓʍ ɸɹʉʊʈɸʂʎʀʁ 

ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʀʅʊɽʈʌɽʁʉɸ ɻʀɼʈʆɸʂʋʉʊʀʏɽʉʂʀʍ 

ʂʆʄʇʔʖʊɽʈʀɿʀʈʆɺɸʅʅʓʍ ʇʈʀɹʆʈʆɺ2 

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʙʘʟʦʚʳʭ 

ʘʙʩʪʨʘʢʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʠʚʦʜʷʪʩʷ ʠʥʪʝʨʬʝʡʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʥʢʨʝʪʥʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʪʨʦʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʭ 

ʵʣʝʤʝʥʪʦʚ. ɺʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ï ʙʘʟʦʚʘʷ ʘʙʩʪʨʘʢʮʠʷ ï ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʪʨʘʞʝʥʠʷ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʟʦʚʘʷ ʘʙʩʪʨʘʢʮʠʷ ʦʙʣʘʜʘʝʪ ʤʝʪʘ-ʬʦʨʤʦʡ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʬʦʨʤʘʣʴʥʦ. ʇʨʠʚʦʜʠʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʧʠʩʳʚʘʶʱʘʷ 

ʙʘʟʦʚʫʶ ʘʙʩʪʨʘʢʮʠʶ. ɼʣʷ ʜʘʥʥʦʡ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʣʦʞʝʥ ʥʘʙʦʨ ʙʘʟʦʚʳʭ ʘʢʩʠʦʤ. ɺ ʟʘʢʣʶʯʝʥʠʠ 

ʜʘʝʪʩʷ ʦʮʝʥʢʘ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʠ ʦʩʚʝʱʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʘʟʦʚʘʷ ʘʙʩʪʨʘʢʮʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʬʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʇʀ. 

 

ɺʚʝʜʝʥʠʝ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʘʨʢʘʩʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ [1]. ɻʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʵʪʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʘʨʢʘʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʣʦʢʘʥʘʣʴʥʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʙʣʠʞʥʝʛʦ ʜʝʡʩʪʚʠʷ. ɺ 

ʥʘʯʘʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʘʭ (ʚ ʪʝʯʝʥʠʠ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ) ʟʘʪʨʘʛʠʚʘʶʪ ʪʦʣʴʢʦ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʩʧʦʩʦʙʳ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʫʩʣʦʚʥʦ ʧʦʩʪʦʷʥʥʳʤʠ.  

ɿʘʜʘʯʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʠʥʘʤʠʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʟʜʘʚʘʝʤʳʭ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ ʙʳʣʘ ʫʩʧʝʰʥʦ ʨʝʰʝʥʘ ʠ ʜʦʚʝʜʝʥʘ ʢʦʣʣʝʢʪʠʚʦʤ ʠʩʧʦʣʥʠʪʝʣʝʡ ʜʦ 

ʩʦʩʪʦʷʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ [2], ʥʦ ʠ ʩʪʨʦʛʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ [3,4]. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ ʠ ʘʧʨʦʙʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʣʝʢʪʠʚ 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʠʰʸʣ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʳʚʦʜʫ: ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

                                                           
2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 13-07-00971 
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ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ (ʧʦ ʠʭ ʪʠʧʫ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʣʘʩʩʦʚ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʝʥ 

ʨʦʩʪ ʠʭ ʯʠʩʣʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʳ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʘʨʠʘʪʠʚʥʳʤʠ, ʪ.ʝ. 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ 

ʞʝ ʜʘʥʥʳʭ. 

ɸʚʪʦʨʳ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʪʚʝʨʜʦ ʫʙʝʞʜʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʵʢʚʠʚʘʣʝʥʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʨʦʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʉʪʨʦʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ ʙʳʪʴ ʘʜʝʢʚʘʪʥʦ ʩʪʨʦʝʥʠʶ 

ʦʙʲʝʢʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʬʠʛʫʨʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʪʨʫʢʪʫʨʫ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʠʩʪʝʤʝ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚʠʜ ʩʪʨʦʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ. ʄʳ ʥʘʟʳʚʘʝʤ ʪʘʢʫʶ ʬʦʨʤʫ ï çʙʘʟʦʚʘʷ ʘʙʩʪʨʘʢʮʠʷè. ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʚʠʜʦʤ ʩʪʨʦʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʩʘʤ ʩʦʟʜʘʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʩʪʨʫʢʪʫʨ ʦʙʲʝʢʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʘ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ) ʚ ʧʨʦʮʝʩʩʝ 

ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ çʙʘʟʦʚʘʷ ʘʙʩʪʨʘʢʮʠʷè, ʘ ʪʘʢʞʝ ʥʘ 

ʧʨʠʤʝʨʝ ʤʘʣʦʢʘʥʘʣʴʥʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʢʘʟʘʥʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʪʘʢʠʝ 

ʠʥʪʝʨʬʝʡʩʳ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʙʲʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʩʚʦʜʘ ʧʨʘʚʠʣ: 

1. ʉ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʪʨʦʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʢʦʥʢʨʝʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʬʝʡʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ) ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʩʚʦʡʩʪʚ (ʠʥʚʘʨʠʘʥʪʦʚ) ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. 

2. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʙʱʝʥʳ ʠ 

ʟʘʤʝʥʝʥʳ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʝʡ ʠʣʠ ʩʪʨʦʝʥʠʝʤ ʦʙʲʝʢʪʘ (ʧʦʥʷʪʠʝʤ, ʚʢʣʶʯʘʶʱʠʤ ʠʥʚʘʨʠʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠ  

ʦʙʦʙʱʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʨʠʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ). 

3. ʇʨʘʚʠʣʘ 1 ʠ 2 ʤʦʛʫʪ ʨʝʢʫʨʩʠʚʥʦ ʧʦʚʪʦʨʷʪʩʷ ʜʣʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʙʦʙʱʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ 

ʚʘʨʠʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ. 

4. ʊʦʣʴʢʦ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ ʚ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ ʩʪʨʦʝʥʠʷ 

ʦʙʲʝʢʪʘ, ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʧʦʠʩʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ. 

ʌʦʨʤʘʣʴʥʳʝ ʤʦʜʝʣʠ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʙʘʟʦʚʳʭ ʘʙʩʪʨʘʢʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʝʦʙʭʦʜʠʤʳ ʢʘʢ ʩʪʨʦʛʠʡ ʧʣʘʥ ʪʦʛʦ, 

ʯʪʦ ʥʫʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʪʨʦʝʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʩʪʨʦʝʥʠʷ 

ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʝʩʪʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʧʦʧʦʣʥʝʥʠʷ ʠʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʘʨʢʘʩʦʚ.  

ʇʦʩʢʦʣʴʢʫ ʢʣʘʩʩʠʬʠʢʘʮʠʷ - ʵʪʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ ʠʭ ʩʭʦʞʝʩʪʠ [5], ʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʝʨʚʦʛʦ ʰʘʛʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʦʧʝʨʠʨʫʶʪ ʪʘʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʢʘʢ ʢʥʦʧʢʘ, ʧʝʨʝʢʣʶʯʘʪʝʣʴ, ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ, ʪʝʢʩʪʦʚʘʷ ʥʘʜʧʠʩʴ, ʩʣʦʡ ʢʦʥʪʝʡʥʝʨ ʠ ʜʨ. ʊʘʢʠʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʢ ʧʨʘʚʠʣʦ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʭ ʦʙʦʙʱʝʥʥʳʭ ʢʘʨʢʘʩʦʚ ʧʨʠʣʦʞʝʥʠʡ (non-

domain specific application framework) [6,7,8]. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʧʨʦʪʠʚ ʠʩʧʦʣʴʟʫʶʪ 

ʫʢʨʫʧʥʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʘʧʨʠʤʝʨ, ʦʢʥʦ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʧʦ ʨʷʜʫ ʟʥʘʯʝʥʠʡ, ʛʨʘʬʠʯʝʩʢʠʡ ʵʢʚʘʣʘʡʟʝʨ, 

ʦʪʦʙʨʘʞʝʥʠʝ ʫʯʘʩʪʢʘ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ ʠ ʜʨ. ʇʦʜʦʙʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢ [9]. ɼʦʩʪʦʠʥʩʪʚʦʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʥʝʜʦʩʪʘʪʢʦʤ ʩʪʦʠʤʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 
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ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʢʦʨʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʨʝʰʝʥʠʡ ʥʘ ʝʝ ʦʩʥʦʚʝ. ʆʜʥʘʢʦ, ʵʪʠ ʜʦʩʪʦʠʥʩʪʚʘ ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨʝʰʘʝʤʘʷ 

ʟʘʜʘʯʘ ʚ ʪʦʯʥʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʨʝʰʘʣʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ 

ʦʪʥʦʩʷʪʩʷ ʪʷʞʝʣʦʚʝʩʥʦʩʪʴ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ (ʢʘʢ ʧʨʘʚʠʣʦ ʜʣʷ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠʭʦʜʠʪʩʷ ʚʥʝʜʨʷʪʴ ʚ 

ʧʨʦʛʨʘʤʤʫ ʤʥʦʞʝʩʪʚʦ ʟʘʚʠʩʠʤʦʩʪʝʡ) ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʉʘʤʘ ʠʜʝʷ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʘʨʢʘʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʥʝʜʨʝʥʠʝ ʚ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʙʫʜʫʱʝʡ ʧʨʦʛʨʘʤʤʳ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʘʩʧʝʢʪ ʚʥʝʰʥʝʛʦ ʚʠʜʘ. ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʜʣʷ ʠʥʪʝʨʬʝʡʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. 

ʅʘʫʯʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʩʭʦʞʝʩʪʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʙʲʝʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʧʳʪʢʝ ʥʘʡʪʠ ʦʩʥʦʚʫ ʜʣʷ 

ʩʫʞʜʝʥʠʡ ʦ ʩʭʦʜʩʪʚʝ. ʕʪʦ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ, 

ʢʘʢ ʧʦʣʘʛʘʶʪ, ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʭʦʜʩʪʚʦ [10]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʪʘʣʠʟʘʮʠʠ ʠ 

ʜʨʦʙʣʝʥʠʶ ʜʝʩʢʨʠʧʪʦʨʦʚ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʪʝʨʬʝʡʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʩʢʦʣʴʢʠʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʠʙʦʨʦʚ (ʨʠʩʫʥʢʠ 1, 2, 3 ʠ 4). ʂʘʢ ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʪʘʢ ʠ ʧʦ ʨʝʰʘʝʤʳʤ ʟʘʜʘʯʘʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚ ʠʭ ʠʥʪʝʨʬʝʡʩʘʭ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1, 2 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦ ʦʜʥʦʤʫ ʜʠʘʣʦʛʦʚʦʤʫ ʦʢʥʫ, ʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʘ ʜʠʘʣʦʛʦʚʳʭ 

ʦʢʥʘ. ʉʭʦʞʠʝ ʧʦ ʩʚʦʝʤʫ ʚʠʜʫ ʠ ʥʘʟʥʘʯʝʥʠʶ ʦʙʣʘʩʪʠ ʦʪʤʝʯʝʥʳ ʦʜʠʥʘʢʦʚʳʤʠ ʮʠʬʨʘʤʠ: 

1 ï ʦʙʣʘʩʪʴ ʛʣʘʚʥʦʛʦ ʤʝʥʶ; 

2 ï ʨʘʙʦʯʘʷ ʦʙʣʘʩʪʴ; 

3 ï ʩʪʘʪʫʩ ʧʘʥʝʣʴ; 

4 ï ʙʦʢʦʚʘʷ ʧʘʥʝʣʴ.  

ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʠ ʙʦʣʝʝ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ. 

ɺʘʨʠʘʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ ʠ ʠʭ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ, ʘ ʠʥʚʘʨʠʘʥʪʥʳʤ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʘ ï ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʩ ʧʦʤʦʱʴʶ ʢʦʦʨʜʠʥʘʪʥʦ-

ʫʢʘʟʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʟʘʤʝʥʷʝʤ ʥʘʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʝʡ ï çɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦè.  

 
ʈʠʩʫʥʦʢ 1 ï ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ɻɹʆ ʠ ʇʨʦʬʠʣʦʛʘʬ) 

 

ʅʦ, ʧʨʦʩʪʘʷ ʟʘʤʝʥʘ ʥʘʙʦʨʘ ʦʙʲʝʢʪʦʚ ʧʦʥʷʪʠʝʤ ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʟʠʪʴ ʪʦʣʴʢʦ ʠʥʚʘʨʠʘʥʪʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʲʝʢʪʘ, ʧʦʵʪʦʤʫ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʩʰʠʨʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤ ʧʦʥʷʪʠʝʤ (ʪʝʨʤʠʥʦʤ). ʊ.ʝ. ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʚ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʠ 
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ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʢʘʢ ʚʘʨʠʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʪʘʢ ʠ ʠʥʚʘʨʠʘʥʪʥʳʝ. ɿʘʧʠʰʝʤ ʙʘʟʦʚʫʶ ʘʙʩʪʨʘʢʮʠʶ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

çɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʀʉ: ʬʦʨʤʘ, ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ) (ɺʉ: ʦʙʣʘʩʪʴ 

ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʨʘʙʦʯʘʷ ʦʙʣʘʩʪʴ, ʩʪʘʪʫʩ ʧʘʥʝʣʴ, ʙʦʢʦʚʘʷ ʧʘʥʝʣʴ)è. 

ɿʜʝʩʴ ʀʉ ï ʩʦʢʨʘʱʝʥʠʝ ʦʪ çʠʥʚʘʨʠʘʥʪʥʦʝ ʩʚʦʡʩʪʚʦè, ʘ ɺʉ ï ʩʦʢʨʘʱʝʥʠʝ ʦʪ çʚʘʨʠʘʪʠʚʥʦʝ ʩʚʦʡʩʪʚʦè. 

ʉʘʤʦ ʧʦ ʩʝʙʝ ʦʪʥʝʩʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʜʝʩʢʨʠʧʪʦʨʘ ʦʙʲʝʢʪʘ ʢ ʛʨʫʧʧʝ ʚʘʨʠʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʦʟʥʘʯʘʝʪ, ʪʦ 

ʯʪʦ ʜʘʥʥʳʡ ʜʝʩʢʨʠʧʪʦʨ ʪʦʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʙʘʟʦʚʘʷ ʘʙʩʪʨʘʢʮʠʷ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ 

ʚʩʝ ʛʣʘʚʥʳʝ ʤʝʥʶ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʥʪʝʨʬʝʡʩʘʭ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʝʡ: 

çʆʙʣʘʩʪʴ ʛʣʘʚʥʦʛʦ ʤʝʥʶ (ʀʉ: ʩʪʨʫʢʪʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ) (ɺʉ: ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʤ ʤʝʥʶ). 

 
ʈʠʩʫʥʦʢ 2 ï ɼʦʧʣʝʨʦʚʩʢʠʡ ʠʟʤʝʨʠʪʝʣʴ ʧʨʦʬʠʣʷ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʦʤʝʨʥʳʡ ʵʭʦʣʦʪ 

 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʤʝʥʶ ʚʘʞʝʥ ʥʦʤʝʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʪʠʧ ʵʣʝʤʝʥʪʘ (ʩʩʳʣʢʘ ʠʣʠ ʜʝʡʩʪʚʠʝ), ʠʤʷ ʵʣʝʤʝʥʪʘ ʠ ʟʥʘʯʝʥʠʝ, ʪʦ ʙʘʟʦʚʘʷ ʘʙʩʪʨʘʢʮʠʷ ʜʣʷ ʩʧʠʩʢʘ 

ʵʣʝʤʝʥʪʦʚ ʤʝʥʶ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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çʉʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʤʝʥʶ (ʀʉ: ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʪʠʧ ʵʣʝʤʝʥʪʘ, ʠʤʷ ʵʣʝʤʝʥʪʘ, ʟʥʘʯʝʥʠʝ) 

(ɺʉ: ʦʪʩʫʪʩʪʚʫʶʪ). 

ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚʘʨʠʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʜʨʦʙʣʝʥʠʷ ʜʝʩʢʨʠʧʪʦʨʦʚ ʦʙʲʝʢʪʘ. 

 
ʈʠʩʫʥʦʢ 4 ï ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʡ ʜʦʧʣʝʨʦʚʩʢʠʡ ʣʘʛ ʩʢʦʨʦʩʪʠ 

 

ʊʘʢʞʝ, ʢʘʢ ʠ ʛʣʘʚʥʳʝ ʤʝʥʶ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʝʡ, ʨʘʙʦʯʠʝ ʦʙʣʘʩʪʠ ʪʦʞʝ ʩʣʝʜʫʝʪ  

ʟʘʤʝʥʠʪʴ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʙʘʟʦʚʫʶ ʘʙʩʪʨʘʢʮʠʶ ï çʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴè. ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʨʠʩʫʥʢʦʚ ʨʘʙʦʯʠʝ 

ʦʙʣʘʩʪʠ ʚ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʣʣʝʢʮʠʶ ʵʣʝʤʝʥʪʦʚ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʜʘʥʥʳʝ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʂ ʦʪʦʙʨʘʞʘʝʤʳʤ ʜʘʥʥʳʤ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʚʝʢʪʦʨʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʩʢʘʣʷʨʥʳʝ. 

ɼʣʷ ʪʝʭ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʦʪʦʙʨʘʞʝʥʠʷ ï ʢʦʛʜʘ ʠʩʪʦʨʠʷ ʦ 

ʧʨʝʜʳʜʫʱʠʭ ʧʦʨʮʠʷʭ ʜʘʥʥʳʭ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʠ ʢʦʛʜʘ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʤʛʥʦʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʵʪʠ ʚʠʜʳ ç2ɼ-ɺʠʜè ʠ ç1ɼ-ɺʠʜè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʢʘʞʜʦʡ 

ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʚʘʞʝʥ ʘʩʧʝʢʪ ʚʥʫʪʨʝʥʥʝʡ ʢʦʤʧʦʥʦʚʢʠ ʵʣʝʤʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʙʘʟʦʚʫʶ ʘʙʩʪʨʘʢʮʠʶ 

ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

çʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ (ʀʉ: ʨʘʩʧʦʣʦʞʝʥʠʝ, ʢʦʤʧʦʥʦʚʢʘ ʵʣʝʤʝʥʪʦʚ) (ɺʉ: 1ɼ-ɺʠʜ, 2ɼ-ɺʠʜ)è. 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʠ ʚʠʜʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʜʨʦʙʣʝʥʠʝ ʜʝʩʢʨʠʧʪʦʨʦʚ 1ɼ-

ɺʠʜ ʠ 2ɼ-ɺʠʜ, ʪ.ʝ. ʧʨʝʜʩʪʘʚʠʪʴ ʠʭ ʢʘʢ ʙʘʟʦʚʫʶ ʘʙʩʪʨʘʢʮʠʶ. 

1ɼ-ɺʠʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʦʡ ʬʨʝʡʤ ʩ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʪʦʙʨʘʞʝʥʠʝ ʢʘʢ ʚʝʢʪʦʨʥʳʭ, ʪʘʢ ʠ ʩʢʘʣʷʨʥʳʭ ʪʠʧʦʚ. ɼʣʷ ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʳ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ï ʛʠʩʪʦʛʨʘʤʤʥʳʡ, ʪʦʯʢʘʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʪʦʯʢʘʤʠ ʩ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʠ 

ʩʦʝʜʠʥʝʥʥʳʤʠ ʪʦʯʢʘʤʠ ʩʦ ʩʧʣʘʡʥʦʚʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ. ʉʢʘʣʷʨʥʳʝ ʪʠʧʳ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʚʠʜʝ ʪʦʯʢʠ, 

ʨʦʤʙʘ, ʢʨʝʩʪʘ ʠ ʣʠʥʠʡ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʩʷʤ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɺ ʦʜʠʥ ʬʨʝʡʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʧʦʨʮʠʡ ʜʘʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʙʘʟʦʚʫʶ ʘʙʩʪʨʘʢʮʠʶ ʜʣʷ 

ʜʝʩʢʨʠʧʪʦʨʘ 1ɼ-ɺʠʜ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ç1ɼ-ɺʠʜ (ʀʉ: ʨʘʩʧʦʣʦʞʝʥʠʝ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʦʙʣʘʩʪʠ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʜʠʘʧʘʟʦʥ ʦʩʠ ʍ, 

ʜʠʘʧʘʟʦʥ ʦʩʠ Y, ʨʘʟʤʝʨʳ ʬʨʝʡʤʘ, ʦʨʠʝʥʪʘʮʠʷ, ʮʚʝʪ ʬʦʥʘ) (ɺʉ: ʉʧʠʩʦʢ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ)è. 

çʉʧʠʩʦʢ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ (ʀʉ: ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʜʘʥʥʳʭ, ʪʠʧ ʜʘʥʥʳʭ, ʩʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ, ʮʚʝʪ) 

(ɺʉ: ʦʪʩʫʪʩʪʚʫʶʪ)è. 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʤʦʪʨʠʤ ʩʦʟʜʘʥʠʝ ʙʘʟʦʚʦʡ ʘʙʩʪʨʘʢʮʠʠ ʜʣʷ ʜʝʩʢʨʠʧʪʦʨʘ 2ɼ-ɺʠʜ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʬʨʝʡʤ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʣʦʩʢʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ, 


