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82 ɺʦʣʦʰʠʥʘ ʆ. ɺ., ʏʝʭʤʝʩʪʨʫʢ ɸ. ʉ., ɻʦʣʦʚʯʝʥʢʦ ʂ. ʉ.  

ʂʈɽʆʃɯɿʆɺɸʅʀʁ ʊɽʂʉʊ ʗʂ ɿɸʉɯɹ ɸʂʊʀɺɯɿɸʎɯʗ 

ʇɯɿʅɸɺɸʃʔʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʉʊʋɼɽʅʊɯɺ 

430 

83 ɻʘʣʘʻʚʩʴʢʘ ʃ. ɺ.  

ʇɽɼɸɻʆɻɯʏʅɯ ʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ɼɯɸʃʆɻɯʏʅʆɰ 

ʂʋʃʔʊʋʈʀ ʋʏʅɯɺ ʃɯʎɽʖ 

434 

84 ɻʘʣʘʪʶʢ ʖ. ʄ., ɻʨʠʮʘʶʢ ɸ. ɺ., ʅʦʚʘʢ ʆ. ɺ.  

ʈɽɸʃɯɿɸʎɯʗ ɼɯʗʃʔʅɯʉʅʆɻʆ ʇɯɼʍʆɼʋ ɺ ʆʈɻɸʅɯɿɸʎɯɰ 

ʃɸɹʆʈɸʊʆʈʅʀʍ ʈʆɹɯʊ ʌɯɿʀʏʅʆɻʆ ʇʈɸʂʊʀʂʋʄʋ 

439 

85 ɻʦʣʦʚʢʦ ʉ. ɻ., ʇʝʨʰʠʥʘ ʆ. ʇ. 

ʈʆʃʔ ʇɽɼɸɻʆɻɸ ɺʀʑʆɰ ʐʂʆʃʀ ʋ ɻʈʆʄɸɼʗʅʉʔʂʆʄʋ 

ɺʀʍʆɺɸʅʅɯ ʉʋʏɸʉʅʆɻʆ ʉʊʋɼɽʅʊɸ  

444 

86 ɻʦʨʜʽʡʯʫʢ ɹ. ɺ., ɻʦʣʦʚʽʥʘ ʉ. ʉ., ʗʥʯʝʥʢʦ ɯ. ʄ., ʍʘʧʩʘʣʽʩ ɻ. ʃ.  

ʉʇʆʈʊʀɺʅɸ ɼɯʗʃʔʅɯʉʊʔ ʉʊʋɼɽʅʊɯɺ ʅɽʇʈʆʌɯʃʔʅʀʍ 

ɿɸʂʃɸɼɯɺ ɺʀʑʆɰ ʆʉɺɯʊʀ 

448 

87 ɼʝʤʯʝʥʢʦ ʖ. ʉ.  

ʆʉʅʆɺʅɯ ʅɸʇʈʗʄʀ ɼɯʗʃʔʅʆʉʊɯ ʎɽʅʊʈɯɺ ɯɿ ʉʆʎɯɸʃʔʅʆɰ 

ʈɽɸɹɯʃɯʊɸʎɯɰ ʊɸ ʆʍʆʈʆʅʀ ɿɼʆʈʆɺôʗ ɺ ʉʐɸ 

451 

88 ɼʦʣʠʥʩʴʢʠʡ ɹ. ʊ., ʊʦʜʦʨʦʚʘ ɺ. ɻ., ɹʫʭʦʚʝʮʴ ɹ. ʆ.  
ʌɯɿʀʏʅɸ ʈɽɸɹɯʃɯʊɸʎɯʗ ʖʅʀʍ ɻɯʄʅɸʉʊɯɺ ɿ ʊʈɸɺʄʆʖ 

ʂʆʃɯʅʅʆɻʆ ʉʋɻʃʆɹʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɿɸʉʆɹɯɺ ɹʆɹɸʊ-ʊɽʈɸʇɯɰ 

457 

89 ɼʦʣʽʥʩʴʢʘ ʃ. ɺ.  
ʇʈʆʌɽʉɯʁʅɸ ʂʆʄʇɽʊɽʅʊʅɯʉʊʔ ʌɸʍɯɺʎɯɺ ʊɽʍʅɯʏʅʆɻʆ 

ʇʈʆʌɯʃʖ ɺ ɿɸʂʃɸɼɸʍ ʌɸʍʆɺʆɰ ʇɽʈɽɼɺʀʑʆɰ ʆʉɺɯʊʀ 

461 

90 ɼʫʙʽʥʢʘ ʄ. ʄ.  

ʇʈʆɹʃɽʄɸ ɼʆɿɺɯʃʃʗ ʊɸ ɼʆɿɺɯʃʃɭɺʆɰ ɼɯʗʃʔʅʆʉʊɯ ɺ 

ʇɽɼɸɻʆɻɯʏʅɯʁ ʊɽʆʈɯɰ ʊɸ ʇʈɸʂʊʀʎɯ  

466 
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91 ɼʫʜʢʘ ʆ. ʄ., ɼʝʧʫʪʘʪ ɺ. ʈ.  

ʄɽʊʆɼʀʂɸ ʅɸɺʏɸʅʅʗ ʇʆɹʋɼʆɺʀ 3D-ʄʆɼɽʃɽʁ 

ɸʈʍɯʊɽʂʊʋʈʅʀʍ ʉʇʆʈʋɼ 

474 

92 ɿʘʛʦʨʦʜʥʷ ɸ. ɸ.  

ʇʈʆʌɯʃʔʅɽ ʅɸɺʏɸʅʅʗ ʗʂ ɺʀɼ ɼʀʌɽʈɽʅʎɯʁʆɺɸʅʆɻʆ 

ʅɸɺʏɸʅʅʗ ɺ ʉʀʉʊɽʄɯ ʆʉɺɯʊʀ ʉʊɸʈʐʆɰ ʐʂʆʃʀ  

481 

93 ʂʘʩʝʥʦʚʘ ʃ. ɻ., ɼʘʫʨʝʥʙʝʢʫʣʳ ɸ.  

ʋʇʈɸɺʃɽʅʀɽ ʈɸɹʆʊʆʁ ɺ ʉʀʉʊɽʄɽ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 

ʆɹʋʏɽʅʀʗ  

485 

94 ʂʣʠʤʯʫʢ ɯ. ʆ.  

ʌɯʅɸʅʉʆɺɯ ɸʉʇɽʂʊʀ ɽʂʆʅʆʄɯʏʅʆɰ ʉʂʃɸɼʆɺʆɰ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʊɸ ʈʆɿɺʀʊʂʋ ɿɸʂʃɸɼɯɺ ʆʉɺɯʊʀ ɺ 

ʋʂʈɸɰʅɯ 

488 

95 ʂʦʚʘʣʴʯʫʢ ɺ. ɺ., ɺʠʭʦʨ ɺ. ɻ.  

ɸʅɸʃɯɿ ʊɸ ʇʈʆɹʃɽʄʀ ʂʆʄʋʅɯʂɸʎɯɰ ʉʋɹôɭʂʊɯɺ 

ʅɸɺʏɸʅʅʗ  

492 

96 ʂʦʣʝʩʥʠʢ ʄ. ʆ.  

ɿʄɯʉʊ ʊɸ ʄɽʊʆɼʀʂɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ʂʋʈʉɯɺ 

ʉɺɯʊʆɻʃʗɼʅʆɻʆ ʈɯɺʅʗ ʋ ʉʊʋɼɽʅʊɯɺ ʇɽɼɸɻʆɻɯʏʅʀʍ ɿɺʆ 

ʅɸ ʇʈʀʂʃɸɼɯ ʇʈʀʈʆɼʅʀʏʆ-ʅɸʋʂʆɺʆɰ ʉʂʃɸɼʆɺʆɰ 

501 

97 ʂʦʣʦʤʽʻʮʴ ʃ. ʇ., ɿʘʩʽʜʘʪʝʣʴ ʊ. ɯ.  

ʇʈʆɹʃɽʄɸ ʉʊʀʃʖ ʄʋɿʀʏʅʆɻʆ ʊɺʆʈʋ ʋ 

ʄʀʉʊɽʎʊɺʆɿʅɸɺʏɯʁ ʊɸ ʇɽɼɸɻʆɻɯʏʅʆ-ʇʉʀʍʆʃʆɻɯʏʅɯʁ 

ʃɯʊɽʈɸʊʋʈɯ  

508 

98 ʂʦʨʦʣʴʦʚ ʉ. ʉ., ɿʤʽʾʚʩʴʢʠʡ ɻ. ɸ.  

ɼʆʉɺɯɼ ʇɯɼɻʆʊʆɺʂʀ ʊɸ ʇʈʆɺɽɼɽʅʅʗ ʆʅʃɸʁʅ-

ɻʈʋʇʆɺʀʍ ɺʇʈɸɺ ɺ ʋʄʆɺɸʍ ʂɸʈɸʅʊʀʅʋ  

514 

99 ʂʦʩʝʥʢʦ ʖ. ɻ.  

ɺʀɺʏɽʅʅʗ ʋʂʈɸɰʅʉʔʂʆɰ ʄʆɺʀ ʗʂ ɯʅʆɿɽʄʅʆɰ: ʇʆʈɸɼʀ 

ʊɸ ʉɽʂʈɽʊʀ 

520 

100 ʂʨʠʚʦʨʫʯʢʦ ɯ. ɯ., ʂʦʚʪʘʥʶʢ ʄ. ʉ.  

ʂɯɹɽʈɹɽɿʇɽʂɸ ɺ ʎʀʌʈʆɺʆʄʋ ʆʉɺɯʊʅʔʆʄʋ ʉɽʈɽɼʆɺʀʑɯ 

525 

101 ʄʘʨʢʦʚ ʈ. ɸ.  

ɿʅɸʏɽʅʅʗ ʊɸ ʄɯʉʎɽ ʌɯɿʀʏʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ʂʋʈʉɸʅʊɯɺ 

ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʉʀʉʊɽʄʀ ʄɺʉ ʋʂʈɸɰʅʀ 

531 

102 ʄʘʨʪʴʷʥʦʚʘ ʄ. ɭ.  

ALAINôS METHOD OF TAKING NOTES OF LECTURES 

535 

103 ʄʝʣʘʰ ɺ. ɼ., ɺʘʨʝʥʠʯʝʥʢʦ ɸ. ɹ., ɿʘʡʯʝʥʢʦ ʅ. ʉ.  

ʇʈʆʌɽʉɯʁʅɸ ʇɯɼɻʆʊʆɺʂɸ ʄɸʁɹʋʊʅʔʆɻʆ ɺʏʀʊɽʃʗ 

ʇʆʏɸʊʂʆɺʆɰ ʐʂʆʃʀ ɼʆ ʌʆʈʄʋɺɸʅʅʗ ɽʂʆʃʆɻʆ-

ɽʊʀʏʅʀʍ ʎɯʅʅʆʉʊɽʁ ʄʆʃʆɼʐʀʍ ʐʂʆʃʗʈɯɺ 

537 

104 ʄʠʭʘʡʣʝʥʢʦ ɯ. ɺ., ʅʝʩʪʝʨʝʥʢʦ ɺ. ʆ.  

ɺʇʈʆɺɸɼɾɽʅʅʗ ɽʃɽʄɽʅʊɯɺ STEM-ʆʉɺɯʊʀ ɺ ʆʉɺɯʊʅɯʁ 

ʇʈʆʎɽʉ ɺʀɺʏɸʅʅʗ ɺʀʑʆɰ ʄɸʊɽʄɸʊʀʂʀ ɺ ʊɽʍʅɯʏʅʀʍ 

ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ ʆʉɺɯʊʀ 

541 
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105 ʄʦʨʜʦʚʮʝʚʘ ʅ. ɺ., ʉʘʜʦʚʩʴʢʘ ʆ. ʆ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ʄɽʊʆɼɯɺ ʅɸ ʋʈʆʂɸʍ 

ʋʂʈɸɯʅʉʔʂʆɰ ʄʆɺʀ ɺ ʇʆʏɸʊʂʆɺʀʍ ʂʃɸʉɸʍ  

545 

106 ʅʝʯʝʧʦʨʫʢ ʗ. ʉ.  

ʅʆʈʄɸʊʀɺʅɸ ɹɸɿɸ ʇʈʆʌɽʉɯʁʅʆ-ʊɽʍʅɯʏʅʆɰ ʊɸ ɺʀʑʆɰ 

ʆʉɺɯʊʀ ʉʈʉʈ ʂɯʅʎʗ ʍʍ ʉʊʆʃɯʊʊʗ  

550 

107 ʇʘʚʣʠʰʠʥʘ ʂ. ɯ., ʉʘʤʦʣʝʥʢʦ ʊ. ɺ.  

ʉɸʄʆʉʊɯʁʅɯ ɿɸʅʗʊʊʗ ʉʊʋɼɽʅʊɯɺ ɼʃʗ ʇɯɼʊʈʀʄʂʀ 

ʌɯɿʀʏʅʆɻʆ ɿɼʆʈʆɺôʗ ɺ ʋʄʆɺɸʍ ʂɸʈɸʅʊʀʅʋ 

553 

108 ʇʝʪʨʫʢ ɸ. ʆ.  

ʅʆɺɯʊʅɯ ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ 

ʇʈʀ ɺʀɺʏɽʅʅɯ ʃɽʂʉʀʂʀ ʅɸ ɿɸʅʗʊʊʗʍ ɸʅɻʃɯʁʉʔʂʆɰ 

ʄʆɺʀ 

555 

109 ʇʦʣʽʱʫʢ ʃ. ʇ., ʉʘʧʘʯʫʢ ɯ. ɸ.  

ɺɯɼɹɯʈ ʊɸ ʆʈɻɸʅɯɿɸʎɯʗ ɺʇʈɸɺ ɼʃʗ ɿɸʉɺʆɭʅʅʗ ʊɽʍʅɯʂʀ 

ʏʀʊɸʅʅʗ ʅɸ ʇʆʏɸʊʂʆɺʆʄʋ ɽʊɸʇɯ ʅɸɺʏɸʅʅʗ ɺ 

ɿɸɻɸʃʔʅʆʆʉɺɯʊʅɯʁ ʐʂʆʃɯ  

562 

110 ʇʫʰʢʘʨ ʊ. ʄ., ɹʦʥʜʘʨ ʆ. ʆ.  

ɽʌɽʂʊʀɺʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʀʂʀ 

ʉʇɯɺʈʆɹɯʊʅʀʎʊɺɸ ʋ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ ʋʉʅʆɻʆ 

ʄʆʅʆʃʆɻɯʏʅʆɻʆ ʄʆɺʃɽʅʅʗ ʋʏʅɯɺ ɹɸɿʆɺʆɰ ʐʂʆʃʀ  

568 

111 ʇʫʰʢʘʨ ʊ. ʄ., ʂʘʨʧʣʶʢ ɯ. ʄ. 

ʄɽʊʆɼʀʂɸ ʅɸɺʏɸʅʅʗ ɼɯɸʃʆɻɯʏʅʆɻʆ ʄʆɺʃɽʅʅʗ ɺ 

ʉʊɸʈʐʀʍ ʂʃɸʉɸʍ 

572 

112 ʇʫʰʢʘʨ ʊ. ʄ., ʄʠʭʘʣʫʰʢʦ ʄ. ʆ.  

ʄɯʉʎɽ ʉʊʈɸʊɽɻɯʏʅʆɰ ʂʆʄʇɽʊɽʅʎɯɰ ɺ ʉʀʉʊɽʄɯ 

ʅɸɺʏɸʅʅʗ ɸʅɻʃɯʁʉʔʂʆɰ ʄʆɺʀ ʋʏʅɯɺ ʉɽʈɽɼʅʔʆɰ ʐʂʆʃʀ 

578 

113 ʇʫʰʢʘʨ ʊ. ʄ., ʐʝʣʝʛʘʮʴʢʘ ʄ. ʄ.  

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɺʏɽʅʅʗ ɯʅʆɿɽʄʅʆɰ ʄʆɺʀ ɺ 

ʇʆʏɸʊʂʆɺɯʁ ʐʂʆʃɯ 

582 

114 ʉʘʚʯʝʥʢʦ ʅ. ʉ. 

ɺɿɸɭʄʆɿɺ'ʗɿʆʂ ʇʆʊʈɽɹ, ʄʆʊʀɺɯɺ ɯ ʎɯʃɽʁ ʋ 

ʄʆʊʀɺɸʎɯʁʅʆʄʋ ʇʈʆʎɽʉɯ 

586 

115 ʉʚʽʨ ʅ. ɺ., ɹʦʥʜʘʨʝʥʢʦ ɸ. ʆ.  

ʌʆʈʄʋɺɸʅʅʗ ʇʈʆʌɽʉɯʁʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 

ɿɼʆɹʋɺɸʏɯɺ ɻɽʆɻʈɸʌɯʏʅʆɰ ʆʉɺɯʊʀ 

594 

116 ʉʝʤʽʨʥʝʥʢʦ ʖ. ɯ., ʉʝʤʽʨʥʝʥʢʦ ʉ. ʃ.  

ɺʇʃʀɺ ɿɸɻɸʃʔʅʆɯʅɾɽʅɽʈʅʀʍ ɼʀʉʎʀʇʃɯʅ ʅɸ 

ʄʆʊʀɺʆɺɸʅɯʉʊʔ ʉʊʋɼɽʅʊɯɺ ɯʅɾɽʅɽʈʅʀʍ 

ʉʇɽʎɯɸʃʔʅʆʉʊɽʁ ɼʆ ʆʊʈʀʄɸʅʅʗ ʌɸʍʋ  

597 

117 ʉʝʤʯʫʢ ɹ. ɯ.  

ʄɽɼɯɸʊɽʍʅʆʃʆɻɯɰ ʗʂ ʏʀʅʅʀʂ ʇʈʆʌɽʉɯʁʅʆɻʆ 

ʉʊɸʅʆɺʃɽʅʅʗ ʄɸʁɹʋʊʅʔʆɻʆ ɺʀʍʆɺɸʊɽʃʗ  

 

600 
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118 ʉʝʨʜʶʢ ʆ. ʇ.  

ʊɽʆʈɽʊʀʂʆ-ʇɽɼɸɻʆɻɯʏʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʂɸʊɽɻʆʈɯɰ 

ʂʋʃʔʊʋʈɸ ʄʋɿʀʏʅʆɻʆ ʉʇʈʀʁʄɸʅʅʗ  

607 

119 ʉʣʠʚʢʦ ʉ. ɸ.  

ʅɸɺʏɸʃʔʅʆ-ʄɽʊʆɼʀʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʆʉɺɯʊʅʔʆɻʆ 

ʇʈʆʎɽʉʋ  

614 

120 ʉʪʝʧʘʥʦʚʘ ʆ. ɯ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɺʀʊʂʋ ʉʃʆɺʅʀʂɸ ɼɯʊɽʁ ɯɿ ɿɸɻɸʃʔʅʀʄ 

ʅɽɼʆʈʆɿɺʀʅɽʅʅʗʄ ʄʆɺʃɽʅʅʗ ɿɸʉʆɹɸʄʀ ʍʋɼʆɾʅɯʍ 

ʊɽʂʉʊɯɺ  

619 

121 ʉʪʝʮʝʥʢʦ ʅ. ʄ., ʉʪʝʮʝʥʢʦ ɼ. ɺ.  

ʌʆʈʄʋɺɸʅʅʗ ʉʆʎɯʆʂʋʃʔʊʋʈʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 

ʉʊʋɼɽʅʊɯɺ ɿɸʉʆɹɸʄʀ ʉʋʏɸʉʅʀʍ ɸʅɯʄɸʎɯʁʅʀʍ 

ʌɯʃʔʄɯɺ  

626 

122 ʊʘʜʝʻʚ ʇ. ʆ., ʐʝʚʯʝʥʢʦ ɯ. ʄ.  

ʆʉɺɯʊʅɯ-ʇʈʆʌɽʉɯʁʅɯ ʇʈʆɻʈɸʄʀ ɼʃʗ ʇɯɼɻʆʊʆɺʂʀ 

ʌɸʍɯɺʎɯɺ ɿ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ: 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʉʇɽʂʊ 

631 

123 ʊʘʨʘʩʝʥʢʦ ʉ. ʄ., ʃʠʤʘʨ ʆ. ɻ., ɸʤʽʨʦʚʘ ɯ. ʄ.  

ʈʆɿɺʀʊʆʂ ʄɯɾʂʋʃʔʊʋʈʅʆɰ ʂʆʄʋʅɯʂɸʊʀɺʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ɺɯʁʉʔʂʆɺʆʉʃʋɾɹʆɺʎɯɺ  

639 

124 ʊʠʪʘʨʝʥʢʦ ɺ. ɺ.  

ʄɸʁʉʊɽʈ-ʂʃɸʉ ʗʂ ʌʆʈʄɸ ʆʈɻɸʅɯɿɸʎɯɰ ʇʈʆʌɽʉɯʁʅʆɻʆ 

ʅɸɺʏɸʅʅʗ ʄɸʁɹʋʊʅɯʍ ɺʀʂʆʅɸɺʎɯɺ ʍʋɼʆɾʅʔʆ-

ʆʌʆʈʄʃʖɺɸʃʔʅʀʍ ʈʆɹɯʊ 

642 

125 ʊʶʣʴʧʘ ʊ. ʄ.  

ʌɽʅʆʄɽʅ ɺʆʃʆʅʊɽʈʉʊɺɸ ʗʂ ʋʄʆɺɸ ʌʆʈʄʋɺɸʅʅʗ 

ʉʆʎɯɸʃʔʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ʌɸʍɯɺʎɯɺ 

ʉʆʎɯʆʅʆʄɯʏʅʀʍ ʉʇɽʎɯɸʃʔʅʆʉʊɽʁ  

649 

126 ʍʦʜʫʥʦʚʘ ɺ. ʃ.  

ʄʋʃʔʊʀʄɽɼɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊʅʔʆ-

ɯʅʌʆʈʄɸʎɯʁʅʆʄʋ ʉɽʈɽɼʆɺʀʑɯ ɿɸʂʃɸɼʋ ɼʆʐʂɯʃʔʅʆɰ 

ʆʉɺɯʊʀ  

654 

127 ʏʦʨʥʝʥʴʢʠʡ ʃ. ɻ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʌʆʈʄʋɺɸʅʅʗ ʊɽʍʅɯʏʅʀʍ ʅɸɺʀʏʆʂ 

ʉʊʋɼɽʅʊɯɺ-ɹɸʗʅɯʉʊɯɺ  

657 

128 ʐʠʰʦʚʘ ɯ. ʆ., ɹʫʨʷʢʦʚʘ ɭ. ɸ.  

ʃʆɻʆʇɽɼʀʏʅɸ ʈʀʊʄɯʂɸ ʋ ʉʊʈʋʂʊʋʈɯ ʇɯɼɻʆʊʆɺʂʀ 

ʄɸʁɹʋʊʅʔʆɻʆ ʉʇɽʎɯɸʃʔʅʆɻʆ ʇɽɼɸɻʆɻɸ (ɯʉʊʆʈʀʏʅʀʁ 

ɸʉʇɽʂʊ)  

662 

129 ʖʥʜʘ ɺ. ɺ.  

ɺʆʂɸʃʔʅɸ ʇɯɼɻʆʊʆɺʂɸ ʄɸʁɹʋʊʅʔʆɻʆ ɺʏʀʊɽʃʗ 

ʄʋɿʀʏʅʆɻʆ ʄʀʉʊɽʎʊɺɸ  

 

669 



14 

 

130 ʖʨʢʦʚʘ ʊ. ʌ. 

ɼɯɸɻʅʆʉʊʀʂɸ ʈɯɺʅʗ ʉʌʆʈʄʆɺɸʅʆʉʊɯ ʇʈɸʂʊʀʏʅʆ-

ɼɯʗʃʔʅɯʉʅʆɻʆ ʂʆʄʇʆʅɽʅʊʋ ʎɯʅʅɯʉʅʆɻʆ ʉʊɸɺʃɽʅʅʗ 

ʇɯɼʃɯʊʂɯɺ ɼʆ ʇʈʀʈʆɼʀ 

673 

 
 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ  

131 Kovalenko O. Yu.  

APPROACHES AND TECHNIQUES FOR THE CONTINUITY OF 

MOVING TEACHING AND LEARNING ONLINE 

680 

132 ɸʞʠʧʧʘ ʃ. ɺ.  

ʄʀʉʊɽʎʔʂɸ ʆʉɺɯʊɸ. ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻɯʏʅɯ ʆɿʅɸʂʀ 

ʆɹɼɸʈʆɺɸʅʆʉʊɯ  

687 

133 ɸʣʝʢʩʘʥʜʨʦʚ ʖ. ɺ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʋʗɺʃɽʅʔ ʏʆʃʆɺɯʂɯɺ ʊɸ ɾɯʅʆʂ ʇʈʆ 

ʂɸʈôɭʈʋ  

691 

134 ɺʝʩʝʣʦʚʘ ɽ. ʅ., ʊʝʩʣʶʢ ɺ. ʄ.  

ʂʆʅʌʃʀʂʊʓ ʇʆɼʈʆʉʊʂʆɺ: ʉʇʆʉʆɹʓ ʇʆʀʉʂɸ ʆɹʑɽɻʆ 

ʗɿʓʂɸ ʉʆ ʉɺʆʀʄ ʈɽɹɽʅʂʆʄ 

699 

135 ɯʚʘʥʮʝʚ ʅ. ɯ., ʍʨʫʱ ʆ. ɺ.  

ʊɽʆʈɽʊʀʏʅɯ ɸʉʇɽʂʊʀ ʇʈʆɹʃɽʄʀ ɽʄʆʎɯʁʅʆɻʆ 

ɺʀɻʆʈɸʅʅʗ ʉʊʋɼɽʅʊʉʔʂʆɰ ʄʆʃʆɼɯ ʊɸ ʐʃʗʍɯɺ ɰɰ 

ʋʉʋʅɽʅʅʗ ɺ ʋʄʆɺɸʍ ɸʂɸɼɽʄɯʏʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

706 

136 ʂʘʣʶʞʥʘ ɭ. ʄ., ʉʘʤʫʪʘ ʊ. ɯ.  

ʇʉʀʍʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ɺʀɺʏɽʅʅʗ ʇʈʆɹʃɽʄʀ 

ɼɽʇʈʀɺɸʎɯɰ ɺ ʉʋʏɸʉʅɯʁ ʅɸʋʎɯ 

713 

137 ʄʝʣʝʭ ʅ. ɺ.  

ɼʀʅɸʄɯʂɸ ʈʆɿɺʀʊʂʋ ʅɽɺɽʈɹɸʃʔʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʋ 

ʇɯɼʃɯʊʂɯɺ ɿ ɼʀʊʗʏʀʄ ʎɽʈɽɹʈɸʃʔʅʀʄ ʇɸʈɸʃɯʏɽʄ ɺ ʍʆɼɯ 

ʈɽɸɹɯʃɯʊɸʎɯɰ ʇʆ ʄɽʊʆɼʋ ʂʆɿʗɺʂɯʅɸ  

718 

138 ʇʦʧʨʷʜʫʭʠʥʘ ʅ. ɻ.  

ɼɽʊʉʂʆ-ʈʆɼʀʊɽʃʔʉʂʀɽ ʆʊʅʆʐɽʅʀʗ ʂɸʂ ʌɸʂʊʆʈ 

ʕʄʆʎʀʆʅɸʃʔʅʓʍ ʅɸʈʋʐɽʅʀʁ ʋ ɼɽʊɽʁ 

721 

139 ʎʠʤʙʘʣ ʄ. ʈ.  

ɼʆʉʃɯɼɾɽʅʅʗ ʉʋɹ`ɭʂʊʅʆʉʊɯ ɺɯʃʔʅʆɻʆ ʏɸʉʋ ʂʋʈʉɸʅʊɯɺ 

ɺɺʅɿ  

726 

140 ʐʘʫʤʷʥ ʆ. ɻ., ɼʽʜʝʥʢʦ ɺ. ʉ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʉʆʎɯɸʃʔʅʆɰ ʈʆɹʆʊʀ ɿ ɼɯʊʔʄʀ, 

ʇʆɿɹɸɺʃɽʅʀʄʀ ɹɸʊʔʂɯɺʉʔʂʆɻʆ ʇɯʂʃʋɺɸʅʅʗ  

729 

  

ʉʆʎʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

141 ɼʝʤʯʝʥʢʦ ɺ. ʄ.  

ɽʊʅʆʉʆʎɯɸʃʔʅʀʁ ʂʆʈɼʆʅ (ʅɸ ʇʈʀʂʃɸɼɯ ʇɯɺɼʅʗ 

ʋʂʈɸɰʅʀ) 

736 

142 ʈʶʣʴ ɺ. ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʊʈɽɹ ʅɸʉɽʃɽʅʅʗ ɿɸʂɸʈʇɸʊʉʔʂʆɰ 

ʆɹʃɸʉʊɯ ɺ ɽʂʆʃʆɻɯʏʅɯʁ ʆʉɺɯʊɯ 

742 
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 ʀʉʂʋʉʉʊɺʆɺɽɼɽʅʀɽ  

143 ɼʷʢʽʚ ʄ. ɺ.  

ʉʂʋʃʔʇʊʋʈʅɸ ʇʃɸʉʊʀʂɸ ɹʆɻɼɸʅɸ ɻʃɸɼʂʆɻʆ 

749 

144 ɼʷʢʽʚ ʆ. ɺ.  

ʉʊʀʃɯʉʊʀʏʅɯ ʆɿʅɸʂʀ ʉʂʋʃʔʇʊʋʈʀ ɺʆʃʆɼʀʄʀʈɸ 

ɼʆɺɹɽʅʖʂɸ 

757 

145 ʂʣʠʤʝʥʢʦ ʄ. ʉ.  

ʌɯʃʆʉʆʌʉʔʂʆ-ɽʉʊɽʊʀʏʅʀʁ ɿʄɯʉʊ ɾɯʅʆʏʆɻʆ ʆɹʈɸɿʋ ɺ 

ʊɺʆʈʏʆʉʊɯ ʆʃɽʂʉɸʅɼʈɸ ɸʈʍʀʇɽʅʂɸ 

765 

146 ʂʫʢʽʣʴ ʃ. ʃ.  

ɿʆʆʄʆʈʌʅɯ ʄɸʉʂɸʈʆʅʀ ɺ ɸʈʍɯʊɽʂʊʋʈɯ ʃʔɺʆɺɸ ʍɯʍ ð

 ʇʆʏɸʊʂʋ ʍʍ ʉʊ. 

767 

147 ʉʝʨʝʜʶʢ ɯ. ʄ.  

ɻʈɸʌɯʏʅʆ-ɯʅʊʆʅɸʎɯʁʅɸ ʉʀʄɺʆʃɯʂɸ ʊɸ ʂʆɼʋɺɸʅʅʗ 

ɸɺʊʆʈʉʔʂʆɰ ʇʈʀʉʋʊʅʆʉʊɯ ɺ ʄʋɿʀʏʅʀʍ ʊɺʆʈɸʍ 

773 

148 ʗʨʦʚʘ ɺ. ʉ.  

ɻʈɸʌɯʂɸ ɺɸʉʀʃʗ ʄʀʈʆʅɽʅʂɸ ɺ ʂʆʃɽʂʎɯɰ 

ʍɸʈʂɯɺʉʔʂʆɻʆ ʍʋɼʆɾʅʔʆɻʆ ʄʋɿɽʖ 

779 

  

ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

149 ɺʦʨʦʪʥʷʢ ʂ. ɯ., ʂʦʞʦʣʷʥʢʦ ʆ. ɺ.  

ʄɯɾʂʋʃʔʊʋʈʅɯ ɺɿɸɭʄʆɺʇʃʀɺʀ ʄɯɾ ʋʂʈɸɰʅʎʗʄʀ ɯ 

ʈʋʄʋʅɸʄʀ ʅɸ ɹʋʂʆɺʀʅɯ ɺ ɸɺʉʊʈɯʁʉʔʂʀʁ ʇɽʈɯʆɼ (1775-

1918 ʨʨ.) 

784 

150 ʇʦʥʦʤʘʨʝʚ ɸ. ʉ.  

ʕʂʉʂʋʈʉʀʗ ʂɸʂ ʆɼʅɸ ʀɿ ɺɸɾʅɽʁʐʀʍ ʌʆʈʄ ɺʅɽɸʋɼʀ-

ʊʆʈʅʆʁ ʈɸɹʆʊʓ ʉ ʀʅʆʉʊʈɸʅʅʓʄʀ ʉʊʋɼɽʅʊɸʄʀ  

795 

  

ʂʋʃʔʊʋʈʆʃʆɻʀʗ 

 

151 ʂʫʮʘʢ ʉ. ɸ.  

ɿʅɸʏʀʄɯʉʊʔ ʄɸʉʆɺʆɻʆ ʉɺʗʊɸ ʋ ɼʆɿɺɯʃʃɯ ʉʋʏɸʉʅʆɻʆ 

ʉʋʉʇɯʃʔʉʊɺɸ  

800 

152 ʈʫʜʥʽʮʴʢʘ ʆ. ʆ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆʄʉʔʂʆɰ ʇɯʉʅɯ: ʂʋʃʔʊʋʈʆʃʆɻɯʏʅʀʁ 

ɺʀʄɯʈ  

807 

153 ʉʘʜʦʚʝʥʢʦ ʉ. ʄ.  

ʌʆʃʔʂʃʆʈʅɸ ɼʀʊʗʏɸ ʍʋɼʆɾʅʗ ʊɺʆʈʏɯʉʊʔ ʋ ʏɸʉɯ ʊɸ 

ʇʈʆʉʊʆʈɯ ʋʂʈɸɰʅʉʔʂʆɰ ʅɸʈʆɼʅʆɰ ʂʋʃʔʊʋʈʀ 

812 

  

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

154 Zolotnytska A.  

PECULIARITIES OF PHONETICAL ASSIMILATION OF 

UKRAINIAN AND RUSSIAN BORROWINGS IN THE ENGLISH 

LANGUAGE 

 

819 
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155 ɹʘʙʘʡ ʃ. ɺ.  

ʋʂʈɸɰʅʉʔʂɸ ʄʆɺɸ ɺ ʇʈʆʌɽʉɯʁʅʆʄʋ ʅɸɺʏɸʅʅɯ ʋ ɺʅɿ 

825 

156 ɹʘʨʘʥʦʚʩʴʢʘ ʗ. ɺ.  

ʌʆʈʄʋɺɸʅʅʗ ɯʅʐʆʄʆɺʅʆɰ ʄʆɺʃɽʅʅɭɺʆɰ 

ʂʆʄʇɽʊɽʅʎɯɰ ʋʏʅɯɺ ʉɽʈɽɼʅʔʆɰ ʐʂʆʃʀ ɿɸʉʆɹɸʄʀ 

ʈʆʃʔʆɺʆɰ ɻʈʀ 

829 

157 ɻʣʫʰʢʦ ʉ. ʇ.  

ʌʆʈʄʋɺɸʅʅʗ ɸʅɻʃʆʄʆɺʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯɼɽʆʄɸʊɽʈɯɸʃɯɺ ʅɸ 

ʋʈʆʂɸʍ ɸʅɻʃɯʁʉʔʂʆɰ ʄʆɺʀ  

835 

158 ɿʫʙʨʦʚʘ ʆ. ɸ., ʇʨʦʮʘʡ ʖ.  

ʊɽʉʊʆɺʀʁ ʂʆʅʊʈʆʃʔ ʈɯɺʅʗ ʉʌʆʈʄʆɺɸʅʆʉʊɯ 

ɸʅɻʃʆʄʆɺʅʆɰ ʄʆɺʃɽʅʅɭɺʆɰ ʂʆʄʇɽʊɽʅʎɯɰ ʉʊʋɼɽʅʊɯɺ 

ʄʆɺʅʀʍ ʉʇɽʎɯɸʃʔʅʆʉʊɽʁ 

842 

159 ʂʘʨʧʝʮʴ ʃ. ɸ.  

ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʄʆɺʅʆɰ ʆʉɺɯʊʀ ɺ 

ɯʅʌʆʈʄɸʎɯʁʅʆʄʋ ʇʈʆʉʊʆʈɯ 

849 

160 ʂʣʽʤʦʚʘ ɸ.  

ɼʀʉʊɸʅʎɯʁʅɽ ʅɸɺʏɸʅʅʗ: ɸʃʔɽʈʅɸʊʀɺɸ ʏʀ 

ɼʆʇʆɺʅɽʅʅʗ? 

854 

161 ʃʘʟʽʨʢʦ ʅ. ʆ., ʂʠʮʫʥ ʉ. ʄ.  

ʄɸʊɽʈɯɸʃʔʅɽ çʗè ʋ ʉɺɯʊʆɻʃʗɼɯ ʖʈɯʗ ʂʃɽʅɸ (ɿɸ 

ɺ. ʂʈʀʄʉʔʂʀʄ) 

857 

162 ʇʘʩʽʯʥʠʢ ɸ. ɯ.  

ʄʆɺɸ ʗʂ ɿɸʉɯɹ ɺɯɼʆɹʈɸɾɽʅʅʗ ʄʆɺʅʆɰ ʂɸʈʊʀʅʀ ʉɺɯʊʋ 

863 

163 ʈʠʙʘʣʢʘ ɼ. ʆ., ʅʝʯʠʧʦʨʝʥʢʦ ɹ. ʖ.  

ʇʈʆɹʃɽʄʀ ɼɽʈʀɺɸʎɯɰ ɺʀʍɯɼʅʆɻʆ ɿʅɸʏɽʅʅʗ 

ʉʂʃɸɼʅʆʉʋʈʗɼʅʀʍ ʉʃɯɺ ɸʅʊʆʅɯʄɯʏʅʆɻʆ ʊʀʇʋ ɿɺôʗɿʂʋ 

868 

164 ʊʶʭʘʡ ɸ. ɯ.  

ɺɽʈɹɸʃʔʅɸ ʈɽɸʃɯɿɸʎɯʗ ʇʆɿʀʊʀɺʅʆɻʆ ɯʄɯɼɾʋ 

ʄɯɾʅɸʈʆɼʅʀʍ ʆʈɻɸʅɯɿɸʎɯʁ ʋ ɿʄɯ 

876 

165 ʐʝʚʯʫʢ ʆ. ʄ.  

ʌʆʈʄʋɺɸʅʅʗ ʅɸɺʀʏʆʂ ʇʀʉʔʄʆɺʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 

ʋʏʅɯɺ ʅɸ ʆʉʅʆɺɯ ɺʇʈɸɺ 

879 

  

ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

 

166 ɼʫʙʽʥʽʥʘ ɺ. ʆ.  

ʌɽʅʆʄɽʅʆʃʆɻɯʏʅʀʁ ʄɽʊʆɼ ɽ ɻʋʉʉɽʈʃʗ 

885 

167 ʂʫʜʣʘʯ ɺ. ɯ.  

ʊɽʍʅʆʃʆɻɯʗ ʄɸʅɯʇʋʃʗʎɯʁ ʉɺɯɼʆʄɯʉʊʖ  

888 

  

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

168 ɹʘʣʘʥ ɺ. ɻ.  

ʌʆʈʄʋɺɸʅʅʗ ʉʊʈɸʊɽɻɯʏʅʀʍ ʎɯʃɽʁ ʇɯɼʇʈʀɭʄʉʊɺɸ ʅɸ 

ʆʉʅʆɺɯ FUZZY DEMATEL-ʄɽʊʆɼʋ 

892 
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169 ɹʝʨʝʥʜʘ ʉ. ɺ., ɸʜʝʪʫʥʜʞʠ ʆ. ɸ.  

ʋʇʈɸɺʃɽʅʀɽ ʈʀʉʂɸʄʀ ɺ ʉʀʉʊɽʄɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ 

897 

170 ɹʝʨʝʥʜʘ ʉ. ɺ., ɸʝʥʠ ʆ. ʈ., ɸʬʦʣʘʙʠ ɼ. ɸ.  

ʆʉʅʆɺʓ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ ʀ ʂʈʆʉʉʂʋʃʔʊʋʈʅɸʗ 

ʂʆʄʄʋʅʀʂɸʎʀʗ ɺ ʅʀɻɽʈʀʀ 

901 

171 ɹʦʯʘʨʦʚʘ ʅ. ʆ., ʃʠʢʦʚʘ ɸ. ʂ. 

ʇʈʀʅʎʀʇʀ ɼɯʃʆɺʆɻʆ ɸɼʄɯʅɯʉʊʈʋɺɸʅʅʗ ʗʂ ɹɸɿʀʉ 

ʄɽʍɸʅɯɿʄʋ ʋʇʈɸɺʃɯʅʅʗ ʇɯɼʇʈʀɭʄʉʊɺʆʄ 

907 

172 ɹʫʪʢʦʚ ʆ. ʈ., ʊʠʭʦʤʠʨʦʚʘ ʂ. ʉ., ɻʣʫʱʝʥʢʦ ɺ. ɺ.  

ʈʆʃʔ ʄɯɾʅɸʈʆɼʅʀʍ ʌɯʅɸʅʉʆɺʀʍ ʆʈɻɸʅɯɿɸʎɯʁ ɺ 

ɽʂʆʅʆʄɯʏʅʆʄʋ ɾʀʊʊɯ ʋʂʈɸɰʅʀ 

911 

173 ɻʦʥʯʘʨʦʚʘ ɺ. ʆ.  

ɻʋʄɸʅɯʉʊʀʏʅʀʁ ɯʄʇɽʈɸʊʀɺ ʇʆʉʊʅɽʂʃɸʉʀʏʅʆɰ 

ɽʂʆʅʆʄɯʏʅʆɰ ʅɸʋʂʀ 

916 

174 ɻʨʝʯʘʥʠʢ ɹ. ɺ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʄɯʉʎɽɺʆɻʆ ʉʆʎɯɸʃʔʅʆ-

ɽʂʆʅʆʄɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ 

920 

175 ɼʨʦʢʽʥʘ ʄ. ʄ., ɺʘʩʠʣʴʻʚ ʆ. ɺ.  

ɸʅɸʃɯɿ ʉʀʉʊɽʄʀ ʇʆʂɸɿʅʀʂɯɺ ʆʎɯʅʂʀ ɯʄɯɼɾʋ 

ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

928 

176 ɽʛʽʟʘʨʷʥ ɽ. ʂ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ɺ ʗʇʆʅɯɰ 

ʊɸ ʂʀʊɸɰ 

935 

177 ɾʫʢ ʇ. ɺ.  

ʐʃʗʍʀ ʇʆɼʆʃɸʅʅʗ ʇʈʆɹʃɽʄ ɽʂʆʅʆʄɯʏʅʆɻʆ 

ʈʆɿɺʀʊʂʋ ɻɯʈʉʔʂʀʍ ʊɽʈʀʊʆʈɯʁ ʋʂʈɸɰʅʀ  

939 

178 ɿʘʨʝʤʙʘ ʆ. ʆ., ʂʦʨʥiʻʥʢʦ ʖ. ɼ.  

ʈɽɿɽʈɺ ʉʋʄʅɯɺʅʀʍ ɹʆʈɻIɺ: ʆʉʆɹʃʀɺʆʉʊI ɸʋɼʀʊʋ 

944 

179 ʂʘʨʤʘʥ ʊ. ɺ.  

ɸʄʆʈʊʀɿɸʎɯʁʅɸ ʇʆʃɯʊʀʂɸ ʇɯɼʇʈʀɭʄʉʊɺɸ: ʉʋʊʅɯʉʊʔ 

ʊɸ ʇʈʆɹʃɽʄʀ ʌʆʈʄʋɺɸʅʅʗ 

950 

180 ʃʫʮʴʢʦ ɿ. ɺ.  

ʆʉʅʆɺʀ ʊɽʆʈɯɰ ʄɯɾʆʉʆɹʀʉʊɯʉʅʀʍ ʂʆʄʋʅɯʂɸʎɯʁ ɯ ɰʍ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺ ʋʇʈɸɺʃɯʅʅɯ 

955 

181 ʄʘʨʪʠʥʝʥʢʦ ʉ. ɺ.  

ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʄʇʃɽʂʉʋ ɺɿɸɭʄʆʇʆɺ'ʗɿɸʅʀʍ 

ɽʃɽʄɽʅʊɯɺ ɼʃʗ ʈɽɸʃɯɿɸʎɯɰ ʈɽʂʃɸʄʅʀʍ ɿɺɽʈʅɽʅʔ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

958 

182 ʄʦʢʣʷʢ ɭ. ɺ.  

ɿɸʂʆʅʆɼɸɺʉʊɺʆ ʂʈɸɰʅ ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʉʆʖɿʋ ɺ ʉʌɽʈɯ 

ɿɸʍʀʉʊʋ ɯʅʌʆʈʄɸʎɯɰ 

963 

183 ʅʘʫʤʦʚʘ ʄ. ɸ., ɹʽʣʘ ɯ. ɺ.  

ʈʀɿʀʂʀ ʅɸ ʈʀʅʂɸʍ ʇʈɸʎɯ 

967 

184 ʇʻʥʩʴʢʘ ɯ. ʆ., ɹʘʣʘʢʽʨʻʚʘ ʂ. ɼ.  

ʈʆɿɺʀʊʆʂ ʉʀʉʊɽʄʀ ɽ-ʇʆʉʃʋɻ ɺ ʉʋʏɸʉʅʀʍ ʋʄʆɺɸʍ 

972 
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185 ʇʨʦʮʴ ɺ. ɯ.  

ʈɸʁʆʅʋɺɸʅʅʗ ʆɹʃɸʉʊɽʁ ʋʂʈɸɰʅʀ ɺ ʂʆʅʊɽʂʉʊɯ 

ʈɽʌʆʈʄʀ ɼɽʎɽʅʊʈɸʃɯɿɸʎɯɰ 

976 

186 ʈʝʟʥʠʢʦʚʘ ʊ. ɸ.  

ʇʆʉʃɽɼʉʊɺʀʗ BREXIT ɼʃʗ ɺɽʃʀʂʆɹʈʀʊɸʅʀʀ, ɽʉ, 

ʋʂʈɸʀʅʓ 

982 

187 ʈʝʟʥʽʢʦʚʘ ʊ. ʆ.  

ʈʆɿɺʀʊʆʂ ʄɯɾʅɸʈʆɼʅʆɻʆ ʉɺʆʇ ʈʀʅʂʋ 

989 

188 ʈʫʜʥʠʮʴʢʘ ʂ. ɻ., ʉʦʣʦʤʽʥʘ ɻ. ɺ.  

ʌɸʂʊʆʈʀ ʎɯʅʆʋʊɺʆʈɽʅʅʗ ʅɸ ɹɸʅʂɯɺʉʔʂɯ ʇʈʆɼʋʂʊʀ  

997 

189 ʉʘʢ ʇ. ʆ.  

ʈʆʃʔ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʊʋʈʀɿʄɯ 

1000 

190 ʉʪʝʧʘʩʶʢ ʃ. ʄ.  

ʗʂɯʉʊʔ ʄʆʃʆʂɸ ʗʂ ɺɸɾʃʀɺʀʁ ʏʀʅʅʀʂ ʁʆɻʆ 

ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ 

1003 

191 ʊʢʘʯʫʢ ɺ. ʖ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʌʆʈʄʋɺɸʅʅʗ ɹɯɿʅɽʉ-ʇʈʆʇʆɿʀʎɯɰ ɼʃʗ 

ɺʀɺɽɼɽʅʅʗ ʅɸ ʈʀʅʆʂ ʅʆɺʆɻʆ ɯʊ-ʇʈʆɼʋʂʊʋ  

1009 

192 ʍʤʝʣʴʥʠʮʴʢʠʡ ʆ. ʆ., ʃʝʦʥʦʚ ɼ. ʃ.  

ɿɸʂʆʅʆɼɸɺʉʊɺʆ ʇʈʆɺɯɼʅʀʍ ʂʈɸɰʅ ʉɺɯʊʋ ɺ ʉʌɽʈɯ 

ɿɸʍʀʉʊʋ ɯʅʌʆʈʄɸʎɯɰ 

1014 

193 ʍʦʤʘ ʉ. ɺ.  

ʄɽʊʆɼʀʏʅɯ ʇɯɼʍʆɼʀ ɼʆ ʆɹʃɯʂʋ ʄɸʃʆʎɯʅʅʀʍ 

ʄɸʊɽʈɯɸʃʔʅʀʍ ɸʂʊʀɺɯɺ 

1018 

194 ʏʝʨʥʦʙʘʡ ʃ. ɯ., ʊʦʤʘʰʝʚʩʴʢʘ ɸ. ʈ.  

ʈʆɿɺʀʊʆʂ ʅɸʎɯʆʅɸʃʔʅʆɰ ɽʂʆʅʆʄɯʂʀ  ɺ ʋʄʆɺɸʍ 

ɯʅʊɽɻʈɸʎɯʁʅʆɻʆ ʆɹ'ɭɼʅɸʅʅʗ (ʅɸ ʇʈʀʂʃɸɼɯ ʏɽʉʔʂʆɰ 

ʈɽʉʇʋɹʃɯʂʀ) 

1022 

195 ʐʝʣʝʛʘ ʄ. ʄ., ɹʫʯʢʦʚʩʴʢʘ ʗ. ɻ.  

ʉʋʊʅɯʉʊʔ ʊɸ ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʉʇʆɾʀɺʏʆɻʆ 

ʂʈɽɼʀʊʋɺɸʅʅʗ  

1029 

196 ʑʝʙʝʣʴ ɸ. ɯ.  
ʂʆʅʊʈʆʃʖɺɸʅʅʗ  ɯ ʂʆʈʀɻʋɺɸʅʅʗ ʋʇʈɸɺʃɯʅʉʔʂʀʍ ʈɯʐɽʅʔ 

ɯɿ ʈɽɸʃɯɿɸʎɯɰ ʇʆʊɽʅʎɯɸʃʋ ʇɯɼʇʈʀɭʄʉʊɺɸ 

1037 

  

ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

197 Mylenkova R. V., Sira M. A.  

LEARNING ENGLISH FOR LAWYERS SPECIFICITY AND ITS 

PRACTICAL APPLICATION  

1044 

198 Vinakurova D., Kuzmenko A. O.  

HISTORY OF UKRAINE IN THE WORK OF ANDRIY KUZMENKO  

1048 

199 ɹʣʷʭʘʨʩʴʢʠʡ ʗ. ʉ.  

ɼʆ ʇʈʆɹʃɽʄʀ ɺʀɿʅɸʏɽʅʅʗ ʖʈʀɼʀʏʅʆɰ ʂʆʅʉʊʈʋʂʎɯɰ 

ɼɽɺɽʃʆʇɽʈʉʔʂʆɻʆ ɼʆɻʆɺʆʈʋ ʋ ʉʌɽʈɯ ɹʋɼɯɺʅʀʎʊɺɸ 

 

1050 
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200 ɭʣʽʩʻʻʚʘ ʆ. ʉ., ʌʽʣʽʧʩʴʢʘ ʅ. ʆ.  

ʇʈɸɺɸ ʃʖɼʀʅʀ ʇɯɼ ʏɸʉ ʅɸɼɿɺʀʏɸʁʅʆɰ ʉʀʊʋɸʎɯɰ ɺ 

ʋʂʈɸɰʅɯ 

1058 

201 ɿʝʣʝʥʩʴʢʠʡ ɭ. ʉ., ʅʠʢʠʪʝʥʢʦ ɼ. ʉ.  

ʇʉʀʍʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɿɼɯʁʉʅɽʅʅʗ 

ʉʇɯɺʈʆɹɯʊʅʀʂɸʄʀ ʇʆʃɯʎɯɰ ʇʈɽɺɽʅʊʀɺʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

1066 

202 ʂʘʨʥʘʫʭʦʚ ʆ. ɺ., ʇʠʭʪʽʥʘ ʇ. ɺ.  

ʉʋʏɸʉʅɯ ɺʀɼʀ ʊɸ ʄɽʊʆɼʀ ʂʈʀʄɯʅɸʃɯʉʊʀʏʅʆɰ  

ʊɸʂʊʀʂʀ ɺɽɼɽʅʅʗ ɼʆʇʀʊʋ  

1070 

203 ʂʨʘʡʥʠʢ ɻ. ʉ.  

ɼʆʉʃɯɼɾɽʅʅʗ ɿɸʂʆʅʆʇʈʆɽʂʊʋ ˉ 3128 ʑʆɼʆ 

ʇɯɼʉʃɯɼʅʆʉʊɯ ʊɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ ʋʇʈɸɺʃɯʅʅʗ 

ɺʅʋʊʈɯʐʅʔʆɻʆ ʂʆʅʊʈʆʃʖ ʅɸʎɯʆʅɸʃʔʅʆɻʆ 

ɸʅʊʀʂʆʈʋʇʎɯʁʅʆɻʆ ɹʖʈʆ ʋʂʈɸɰʅʀ 

1077 

204 ʄʦʨʤʫʣʴ ɸ. ɺ.  

ʇʆʅʗʊʊʗ ɽʁɼɾʀɿʄʋ ʋ ʊʈʋɼʆɺʆʄʋ ʇʈɸɺɯ 

1084 

205 ʄʦʩʽʡʯʫʢ ʆ. ʄ.  

ʂʆʅʎɽʇʎɯʗ ɹɽɿʊɯʃɽʉʅʀʍ ʈɽʏɽʁ: ʈʀʄʉʔʂɽ ʇʈɸɺʆ ɯ 

ʉʋʏɸʉʅɯʉʊʔ 

1089 

206 ʄʫʩʪʘʬʘʻʚʘ ʉ. ʄ.  

ɼʆ ʇʀʊɸʅʅʗ ʇʈʆ ʄɽɼɯɸʎɯʖ ʗʂ ʉʇʆʉɯɹ ɺʀʈɯʐɽʅʅʗ 

ʊʈʋɼʆɺʀʍ ʉʇʆʈɯɺ 

1093 

207 ʅʠʢʠʬʦʨʦʚʘ ʆ. ɸ., ʂʦʩʪʶʢ ʖ.  

ʈʆʃʔ ʇʆʃɯʎɯɰ ʋ ɹʆʈʆʊʔɹɯ ɿ ʇʆʐʀʈɽʅʅʗʄ 

ʂʆʈʆʅɸɺɯʈʋʉʅʆɰ ɯʅʌɽʂʎɯɰ ʋ ʉɺɯʊɯ  

1098 

208 ʇʽʢʫʣʷ ʊ. ʆ.  

ʇʈʆɹʃɽʄʀ ʇʈɸɺʆɺʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ ɯʅʉʊʀʊʋʊɯɺ 

ɹɽɿʇʆʉɽʈɽɼʅʔʆɰ ɼɽʄʆʂʈɸʊɯɰ ɺ ʋʂʈɸɰʅɯ 

1103 

209 ʇʦʜʚʽʨʥʘ ʆ. ɺ., ɾʤʘʯʝʥʢʦ ʖ. ʖ.  

ʇʈʆɹʃɽʄʅɯ ʇʀʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ɿɻʆɼʀ 

ʅɽʇʆɺʅʆʃɯʊʅɯʍ ʅɸ ʄɽɼʀʏʅɽ ɺʊʈʋʏɸʅʅʗ 

1109 

210 ʇʦʣʽʱʫʢ ʄ. ɻ.  

ʄʀʈʆɺɸ ʋɻʆɼɸ ʋ ɺʀʂʆʅɸɺʏʆʄʋ ʇʈʆɺɸɼɾɽʅʅɯ 

1114 

211 ʊʝʨʝʱʝʥʢʦ ɺ.  

ɺʆʃʆʅʊɽʈʉʔʂʀʁ ʈʋʍ ɺ ʋʂʈɸɰʅɯ 

1117 

212 ʐʫʧʝʨ ɺ. ɺ., ʉʘʚʝʥʢʦ ɺ. ʇ.  

ʂʈʀʄɯʅɸʃʔʅʆ-ʇʈɸɺʆɺʀʁ ɸʉʇɽʂʊ ɺɯɼʉʋʊʅʆʉʊɯ ɼɯʗʅʅʗ 

ʗʂ ʆɹôɭʂʊʀɺʅʆɰ ʉʊʆʈʆʅʀ ɿʃʆʏʀʅʋ ʏɽʈɽɿ ɼɯʖ 

ʅɽʇɽʈɽɹʆʈʅʆɰ ʉʀʃʀ  

1121 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 
ʅɸɼʍʆɼɾɽʅʅʗ, ʊʈɸʅʉʇʆʈʊ ɯ ʂʆʄʇɸʈʊʄɽʅʊɸʃɯɿɸʎɯʗ 

ʄɯʏɽʅʀʍ 
14
ʉ ʈɽʏʆɺʀʅ ɺ ɿɸʇɸʉɸʃʔʅʀʍ ʊʂɸʅʀʅɸʍ ɹʋʃʔɹ 

ʂɸʈʊʆʇʃɯ 

 

ɻʨʠʛʦʨʶʢ ɯʚʘʥ ʇʘʥʘʩʦʚʠʯ,  

ʜ.ʙ.ʥ., ʧʨʦʬʝʩʦʨ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʂʦʣʦʤʽʻʮʴ ʖʣʽʷ ɺʘʩʠʣʽʚʥʘ,  

ʜ.ʩ.-ʛ.ʥ., ʜʦʮʝʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʘʨʪʦʧʣʷ (Solanum tuberosum L.) ï ʮʽʥʥʘ ʧʨʦʜʦʚʦʣʴʯʘ, ʪʝʭʥʽʯʥʘ, 

ʢʦʨʤʦʚʘ, ʦʜʥʦ- (ʚ ʢʫʣʴʪʫʨʽ) ʽ ʙʘʛʘʪʦʨʽʯʥʘ (ʚ ʜʠʢʦʤʫ ʩʪʘʥʽ) ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ 

ʧʘʩʣʴʦʥʦʚʠʭ (Solanʘʩʝʘʝ). ɹʫʣʴʙʘ ʢʘʨʪʦʧʣʽ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʪʦʚʱʝʥʫ ʯʘʩʪʠʥʫ 

ʧʽʜʟʝʤʥʦʛʦ (ʥʘʜʟʝʤʥʦʛʦ) ʧʘʛʦʥʘ, ʧʽʜʩʽʤôʷʜʦʣʴʥʦʛʦ ʢʦʣʽʥʘ ʘʙʦ ʧʨʠʜʘʪʢʦʚʦʛʦ 

ʢʦʨʝʥʷ ʯʠ ʩʪʝʙʣʘ ʨʦʩʣʠʥ, ʷʢʘ ʩʧʨʦʤʦʞʥʘ ʥʘʛʨʦʤʘʜʞʫʚʘʪʠ ʚ ʪʢʘʥʠʥʘʭ ʟʥʘʯʥʽ 

ʢʽʣʴʢʦʩʪʽ ʢʨʦʭʤʘʣʶ, ʚʽʪʘʤʽʥʽʚ, ʙʽʣʢʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ 

ʪʦʱʦ [1, 3]. 

ʋ ʦʥʪʦʛʝʥʝʟʽ ʨʦʩʣʠʥ ʩʧʦʯʘʪʢʫ ʟʘʧʫʩʢʘʶʪʴʩʷ ʧʫʩʢʦʚʽ ʤʝʭʘʥʽʟʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʣʦʥʽʚ (ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ stolo (stolonis), ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʚʠʜʦʟʤʽʥʝʥʽ ʥʘʜʟʝʤʥʽ ʩʪʝʙʣʘ, ʥʘ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʩʪʝʙʣʦʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʬʽʪʦʛʦʨʤʦʥʘʣʴʥʦʶ, ʘʜʝʥʦʟʠʥʬʦʩʬʘʪʥʦʶ, 

ʣʽʧʽʜʥʦʶ ʪʘ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ [5]. ʋʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʩʪʦʣʦʥʽʚ (ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʘʛʽʥ ʟ ʥʝʜʦʨʦʟʚʠʥʫʪʠʤʠ ʣʠʩʪʢʘʤʠ, ʷʢʠʡ ʩʣʫʛʫʻ ʜʣʷ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ) ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʾʭʥʷ ʤʘʩʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʨʦʟʤʽʨʘʭ 

ʰʣʷʭʦʤ ʧʦʜʽʣʫ ʪʘ ʨʦʟʪʷʛʫ ʤʝʨʠʩʪʝʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʆʩʢʽʣʴʢʠ ʩʪʦʣʦʥʠ 

ʚʠʥʠʢʘʶʪʴ ʚ ʧʽʜʟʝʤʥʽʡ ʯʘʩʪʠʥʽ ʩʪʝʙʣʘ ʚ ʧʘʟʫʰʥʠʭ ʙʨʫʥʴʢʘʭ ʫ ʚʠʛʣʷʜʽ 

ʚʽʜʛʘʣʫʞʝʥʠʭ ʧʘʛʦʥʽʚ, ʥʘ ʢʽʥʯʠʢʘʭ ʷʢʠʭ ʬʦʨʤʫʶʪʴʩʷ ʙʫʣʴʙʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʽ 

ʪʦʚʱʠʥʠ, ʪʦ ʾʭʥʷ ʙʫʜʦʚʘ ʩʭʦʞʘ ʽʟ ʥʘʜʟʝʤʥʠʤ ʩʪʝʙʣʦʤ ʨʦʩʣʠʥ [3]. 
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ɺʽʜʩʪʝʞʝʥʦ, ʱʦ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʧʨʦʭʦʜʷʪʴ ʚʽʢʦʚʽ ʬʘʟʠ: 1) ʤʦʣʦʜʦʩʪʽ (ʚʽʜ 

ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʜʦ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʙʫʣʴʙ), 2) ʟʨʽʣʦʩʪʽ (ʨʦʟʚʠʪʦʢ 

ʚʪʦʨʠʥʥʠʭ ʧʦʰʢʦʜʞʝʥʴ), 3) ʩʪʘʨʽʥʥʷ (ʫʪʚʦʨʝʥʥʷ ʜʝʨʝʚʠʥʠ ï ʢʦʤʧʣʝʢʩʥʦʾ 

ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʢʣʽʪʠʥ ʟʽ ʟʜʝʨʝʚôʷʥʽʣʠʤʠ 

ʦʙʦʣʦʥʢʘʤʠ ʽ ʚʠʢʦʥʫʻ ʧʨʦʚʽʜʥʫ, ʤʝʭʘʥʽʯʥʫ, ʟʘʧʘʩʘʣʴʥʫ ʪʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʾ) ʪʘ 

4) ʚʽʜʤʠʨʘʥʥʷ (ʧʦʚʥʝ ʧʨʠʧʠʥʝʥʥʷ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ) [1]. ʂʦʤʧʣʝʢʩ 

ʦʥʪʦʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ ʫʤʦʞʣʠʚʣʶʻ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʧʝʨʝʙʽʛʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʢʘʥʠʥʘʭ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘʤʠ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʦʣʦʥʽʚ ʷʢ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʰʣʷʭʽʚ ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫ ʤʽʯʝʥʠʭ 
14
ʉ ʨʝʯʦʚʠʥ ʚ ʟʘʧʘʩ 

ʘʣʴʥʽ ʢʨʦʭʤʘʣʴ ʪʢʘʥʠʥʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, ʱʦ ʤʦʞʝ ʚʥʝʩʪʠ ʥʦʚʽ ʫʷʚʣʝʥʥʷ ʫ 

ʤʝʭʘʥʽʟʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʽʪʮʽ ʤʝʪʘʙʦʣʽʟʤʫ 

ʚʫʛʣʝʚʦʜʽʚ, ʙʽʣʢʽʚ ʪʘ ʽʥʰʠʭ ʩʧʦʣʫʢ. ɺʦʜʥʦʯʘʩ, ʝʢʟʦʛʝʥʥʽ ʤʦʥʦ- ʽ 

ʜʠʘʤʽʥʦʢʘʨʙʦʥʦʚʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʯʽ ʚʫʛʣʝʚʦʜʽʚ ʤʦʞʫʪʴ 

ʫʪʠʣʽʟʫʚʘʪʠʩʷ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ ʟʘʧʘʩʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʥʘʙʘʛʘʪʦ ʽʥʪʝʥʩʠʚʥʽʰʝ 

ʝʥʜʦʛʝʥʥʠʭ, ʷʢʽ ʧʽʩʣʷ ʜʝʟʘʤʽʥʫʚʘʥʥʷ, ʩʧʨʦʤʦʞʥʽ ʙʫʪʠ ʜʞʝʨʝʣʘʤʠ ʚʫʛʣʝʮʶ ʚ 

ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʫʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʠʪʘʥʥʷ ʱʦʜʦ ʚʠʙʽʨʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʢʘʥʠʥ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ 

ʧʦʛʣʠʥʘʪʠ ʽ ʥʘʛʨʦʤʘʜʞʫʚʘʪʠ ʧʫʣʠ ʝʥʜʦʛʝʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ ʫ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ [4]. 

ɺʠʭʦʜʷʯʠ ʽʟ ʮʴʦʛʦ, ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʟ ʧʦʟʠʮʽʡ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʽ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ, ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʡ 

ʨʦʟʧʦʜʽʣ ʤʽʯʝʥʠʭ 
14
ʉ ʘʤʽʥʦʢʠʩʣʦʪ, ʛʣʶʢʦʟʠ ʪʘ ʧʽʨʦʚʠʥʦʛʨʘʜʥʦʾ ʢʠʩʣʦʪʠ ʚ 

ʟʘʧʘʩʘʣʴʥʠʭ ʢʨʦʭʤʘʣʴ ʪʢʘʥʠʥʘʭ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ (ʨʠʩ. 1). 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʽʟ ʨʦʩʣʠʥʘʤʠ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ 

ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʩʪʦʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʇʨʠʻʢʫʣʴʩʴʢʠʡ ʨʘʥʥʽʡ, ʷʢʠʡ ʚʠʨʦʱʫʚʘʣʠ 

ʫ ʚʝʛʝʪʘʮʽʡʥʦʤʫ ʙʫʜʠʥʢʫ ʚ ʤʝʪʘʣʝʚʠʭ ʧʦʩʫʜʠʥʘʭ ɺʘʛʥʝʨʘ ʤʽʩʪʢʽʩʪʶ 16 ʢʛ 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ ʟʘ 60 % ʧʦʚʥʦʾ ʚʦʣʦʛʦʻʤʢʦʩʪʽ, ʧʨʠʨʦʜʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 24 28 Áʉ.  
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ʋ ʬʘʟʫ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʚʽʜʙʠʨʘʣʠ ʥʝʧʦʰʢʦʜʞʝʥʽ ʭʚʦʨʦʙʘʤʠ ʽ 

ʰʢʽʜʥʠʢʘʤʠ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʤʘʩʦʶ 30ï35 ʛ ʨʘʟʦʤ ʽʟ ʩʪʦʣʦʥʘʤʠ, ʷʢʽ ʦʯʠʱʘʣʠ 

ʚʽʜ ʜʦʤʽʰʦʢ ˇʨʫʥʪʫ, ʧʨʦʤʠʚʘʣʠ ʫ ʚʦʜʽ, ʚʠʩʫʰʫʚʘʣʠ 30 ʭʚ. ʥʘ ʧʦʚʽʪʨʽ ʡ ʥʠʞʥʽʤ 

ʢʽʥʮʝʤ ʟʘʥʫʨʶʚʘʣʠ ʚ ʩʢʣʷʥʽ ʧʨʦʙʽʨʢʠ ʟ 5 ʤʣ ʤʽʯʝʥʠʭ 
14
ʉ ʨʝʯʦʚʠʥ ʫ 

ʬʘʨʬʦʨʦʚʦʤʫ ʟ ʧʽʩʢʦʤ ʨʦʩʪʠʣʴʥʠʢʫ (ʨʠʩ. 1, ʚʥʠʟʫ) ʥʘ 7 ʜʽʙ. 

 

 

ʈʠʩ. 1. ʉʪʦʣʦʥʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ (ʧʦʢʘʟʘʥʦ ʩʪʨʽʣʢʦʶ ʚʚʝʨʭʫ) ʫ ʬʘʟʫ ʧʦʚʥʦʾ 

ʩʪʠʛʣʦʩʪʽ, ʷʢʽ ʟʘʥʫʨʝʥʦ ʚ ʨʦʟʯʠʥ ʘʣʘʥʽʥʫ-1-
14
ʉ (1), ʛʣʽʮʠʥʫ-1-

14
ʉ (2), ʪʠʨʦʟʠʥʫ-1-

14
ʉ (3), ʛʣʶʢʦʟʠ-1-

14
ʉ (4) ʽ ʧʽʨʦʚʠʥʦʛʨʘʜʥʦʾ ʢʠʩʣʦʪʠ-2-

14
ʉ (5), ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʬʘʨʬʦʨʦʚʦʤʫ ʟ ʧʽʩʢʦʤ ʨʦʩʪʠʣʴʥʠʢʫ (ʚʥʠʟʫ). 

 

ʗʢ ʘʚʪʦʥʦʤʥʫ ʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ ʨʝʯʦʚʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʦʣʦʥʠ 

ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʜʦʚʞʠʥʦʶ 0,3 0,5 ʩʤ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 

ʽ ʚʩʤʦʢʪʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʨʦʚʽʜʥʠʭ ʪʢʘʥʠʥ, ʱʦ ʩʧʨʠʯʠʥʝʥʦ ʨʽʟʥʠʮʝʶ 

ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ ʪʘ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʷʤʠ ʢʣʽʪʠʥ. 
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ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʣʽʪʝʨʘʪʫʨʽ [1], ʦʧʠʩʘʥʦ ʩʧʨʦʙʫ ʦʜʥʦʯʘʩʥʦʛʦ 

ʟʘʥʫʨʝʥʥʷ ʮʽʣʴʥʠʭ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʫ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʙʝʟ ʥʘʷʚʥʦʩʪʽ ʩʪʦʣʦʥʽʚ ʘʙʦ 

ʾʭʥʻ ʚʚʝʜʝʥʥʷ ʤʝʜʠʯʥʠʤ ʰʧʨʠʮʦʤ ï ʜʦʟʘʪʦʨʦʤ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʫʪʚʦʨʝʥʥʷ ʮʽʣʦʛʦ 

ʢʘʩʢʘʜʫ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʨʫʡʥʘʮʽʶ ʪʢʘʥʠʥ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʩʭʦʚʠʱʝʤ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʢʨʦʭʤʘʣʶ. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ ʤʽʯʝʥʠʭ 
14
ʉ ʨʝʯʦʚʠʥ ʥʘʤʠ ʚʧʝʨʰʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʦʣʦʥʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ 

ʬʫʥʢʮʽʶ ʧʝʨʝʥʦʩʥʠʢʘ [2]. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʛʦʪʫʚʘʣʠ ʧʦʟʜʦʚʞʥʽ ʟʨʽʟʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʪʦʥʫ, ʚʠʩʫʰʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 22 24 Áʉ, ʩʪʘʚʠʣʠ ʥʘ 

ʨʝʥʪʛʝʥʽʚʩʴʢʫ ʧʣʽʚʢʫ ʪʠʧʫ ñAgfaò, ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʜʽʙ ʚ ʪʝʤʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ, ʟʛʦʜʦʤ ʧʨʦʷʚʣʷʣʠ ʪʘ ʘʥʘʣʽʟʫʚʘʣʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
14
ʉ ʘʤʽʥʦʢʠʩʣʦʪ, ʛʣʶʢʦʟʠ ʽ ʧʽʨʦʚʠʥʦʛʨʘʜʥʦʾ ʢʠʩʣʦʪʠ 

ʽʥʪʝʥʩʠʚʥʽʰʝ ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ ʚ ʩʫʜʠʥʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ ʧʫʯʢʘʭ ʽʟ ʧʨʠʣʝʛʣʦʶ ʜʦ 

ʥʠʭ ʤʝʭʘʥʽʯʥʦʶ ʪʢʘʥʠʥʦʶ (ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ 

ʧʨʦʢʘʤʙʽʶ, ʧʦ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪ ʚʦʜʠ ʟ ʨʦʟʯʠʥʝʥʠʤʠ ʚ ʥʽʡ ʩʦʣʷʤʠ 

ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ), ʩʝʨʮʝʚʠʥʽ (ʟʘʧʦʚʥʝʥʽ ʧʝʨʝʚʘʞʥʦ ʚʦʜʦʶ ʽ ʩʦʣʷʤʠ), 

ʟʦʥʽ ʢʦʨʦʚʦʾ ʧʘʨʝʥʭʽʤʠ (ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʞʠʚʠʭ ʢʣʽʪʠʥ ʽ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʙʽʦʩʠʥʪʝʟʽ ʪʘ ʟʘʧʘʩʘʥʥʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ) ʡ ʪʦʯʢʘʭ ʨʦʩʪʫ ʙʫʣʴʙ 

ʢʘʨʪʦʧʣʽ (ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʝʥʩʦʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ 

ʜʦ ʽʦʥʽʟʫʶʯʦʾ ʨʘʜʽʘʮʽʾ). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʪʨʘʥʩʧʦʨʪ ʚʦʜʠ ʽʟ ʨʦʟʯʠʥʽʚ ʫ ʽʥʪʘʢʪʥʽ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ 

ʨʝʛʫʣʶʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʩʠʣʘʤʠ ʥʘʪʷʛʫ ʪʘ 

ʧʨʦʚʽʜʥʽʩʪʶ ʰʣʷʭʫ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʰʚʠʜʢʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: dV/df=æɊɤ/R, ʜʝ dV/df ï ʰʚʠʜʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫ ʤʦʣʝʢʫʣ 

ʚʦʜʠ, æɊɤ ï ʩʝʨʝʜʥʷ ʨʽʟʥʠʮʷ ʚʝʣʠʯʠʥ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʽʞ ʜʞʝʨʝʣʦʤ ʚʦʜʠ ʽ 

ʪʢʘʥʠʥʦʶ, R ï ʦʧʽʨ ʰʣʷʭʫ. 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʦʮʽʥʢʠ ʰʣʷʭʽʚ ʪʨʘʥʩʧʦʨʪʫ ʚʦʜʠ, ʷʢʦʩʪʽ ʽ ʟʙʝʨʽʛʘʥʥʷ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʚ ʦʩʽʥʥʴʦ-

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. 
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ʉʆʈʊʆɺɯ ʈʆʉʃʀʅʅɯ ʈɽʉʋʈʉʀ  ɹɯʃʆʈʋʉɯ ʊɸ ʋʂʈɸɰʅʀ: 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ 

 

ʂʦʨʭʦʚʘ ʄʘʨʛʘʨʠʪʘ ʄʠʭʘʡʣʽʚʥʘ, 

 ʢ ʩ.-ʛ. ʥʘʫʢ,  

ʂʦʚʘʣʝʥʢʦ ʆʣʝʛ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ʢ ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʂʠʩʣʷʥʢʘ ʅʘʪʘʣʷ ʇʝʪʨʽʚʥʘ  

ʤʘʛʽʩʪʨʘʥʪʢʘ,  

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʉʦʨʪ ʻ ʥʘʜʽʡʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘ ʙʫʜʴ-ʷʢʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɼʝʨʞʘʚʥʠʡ ʈʝʻʩʪʨ ʩʦʨʪʽʚ ʷʚʣʷʻʪʴʩʷ ʦʬʽʮʽʡʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʷʢʠʡ 

ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʦʨʪʠ ʨʦʩʣʠʥ, ʷʢʽ ʧʨʦʡʰʣʠ ʜʝʨʞʘʚʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ 

ʪʘ ʜʦʧʫʱʝʥʽ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʈʝʻʩʪʨ 

ʩʦʨʪʽʚ ʚʝʜʝʪʴʩʷ ɼʝʨʞʚʝʪʬʽʪʦʩʣʫʞʙʦʶ, ʘ ʚ ʈʝʩʧʫʙʣʽʮʽ ɹʽʣʦʨʫʩʴ ï ɼʋ çɼʝʨʞʘʚʥʘ 

ʽʥʩʧʝʢʮʽʷ ʧʦ ʚʠʧʨʦʙʫʚʘʥʥʶ ʽ ʦʭʦʨʦʥʽ ʩʦʨʪʽʚ ʨʦʩʣʠʥè. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ɼʝʨʞʘʚʥʦʛʦ ʈʝʻʩʪʨʫ 

ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʪʘ ɹʽʣʦʨʫʩʽʾ ʥʘ 2019 ʨʽʢ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ɼʝʨʞʘʚʥʠʡ ʈʝʻʩʪʨ 

ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʦ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ɼʝʨʞʘʚʥʠʡ ʈʝʻʩʪʨ ʩʦʨʪʽʚ 

ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʥʘ 2020 ʨʽʢ ʟʘʥʝʩʝʥʦ 11186 ʩʦʨʪʽʚ, ʱʦ ʥʘ 

8356 ʩʦʨʪʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʚ ɼʝʨʞʘʚʥʦʤʫ ʈʝʻʩʪʨʽ ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ.  

ɺ ʋʢʨʘʾʥʽ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ï 2833 ʩʦʨʪʠ (41,7%),  ʟ 

ʥʠʭ 1617 ï ʛʽʙʨʠʜʠ  ʢʫʢʫʨʫʜʟʠ.  ɼʨʫʛʝ ʤʽʩʮʝ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʦʨʪʽʚ ʚ ʨʝʻʩʪʨʽ 

ʟʘʡʤʘʶʪʴ ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ ï  2546 (22,8%),  ʟ ʥʠʭ: ʪʦʤʘʪʽʚ ï 525, ʢʘʧʫʩʪʠ 

ʙʽʣʦʛʦʣʦʚʦʾ ï 260, ʦʛʽʨʢʽʚ ï 254, ʤʦʨʢʚʠ ï 145, ʧʝʨʮʶ ʩʦʣʦʜʢʦʛʦ ï 197 ʩʦʨʪʽʚ 

(ʨʠʩ.1). 
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ʈʠʩ. 1. ʏʘʩʪʢʘ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʚ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʋʢʨʘʾʥʠ, 2019 ʨ. 

 

ɺ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʋʢʨʘʾʥʠ 22% (1513 ʩʦʨʪʽʚ) ʦʣʽʡʥʽ ʽ ʧʨʷʜʠʚʥʽ 

ʢʫʣʴʪʫʨʠ ï ʣʴʦʥ ʜʦʚʛʫʥʝʮʴ, ʩʦʥʷʰʥʠʢ, ʨʠʞʽʡ ʷʨʠʡ, ʩʫʨʽʧʠʮʷ ʦʟʠʤʘ, ʨʽʧʘʢ ʷʨʠʡ 

ʪʘ ʦʟʠʤʠʡ, ʣʴʦʥ ʦʣʽʡʥʠʡ, ʛʽʨʯʠʮʷ ʷʨʘ ʪʘ ʦʟʠʤʘ, ʛʽʨʯʠʮʷ ʙʽʣʘ, ʯʫʬʘ. ʅʘʡʙʽʣʴʰʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʦʨʪʽʚ ʩʦʥʷʰʥʠʢʫ (965) ʪʘ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ (409). ʏʘʩʪʢʘ ʙʦʙʦʚʠʭ 

ʢʫʣʴʪʫʨ ʚ ɼʝʨʞʘʚʥʦʤʫ  ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʣʠʰʝ 3,9% (411 ʩʦʨʪʽʚ), 

296 ʩʦʨʪʽʚ ʟ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʩʦʾ. ʉʝʨʝʜ 2830 ʩʦʨʪʽʚ, ʚʥʝʩʝʥʠʭ ʜʦ ɼʝʨʞʘʚʥʦʛʦ 

ʈʝʻʩʪʨʫ ɹʽʣʦʨʫʩʽʾ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ (46,5%) ʟʘʡʤʘʶʪʴ ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ ï 1315 

ʩʦʨʪʽʚ, (ʨʠʩ.2). 

 

ʈʠʩ. 2. ʏʘʩʪʢʘ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʚ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ɹʽʣʦʨʫʩʽʾ, 2019 ʨ. 
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ʉʦʨʪʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʫʪ ʟʘʡʤʘʶʪʴ 20,4% (504 ʩʦʨʪʠ), ʱʦ ʥʘ 82,2% 

ʤʝʥʰʝ, ʥʽʞ  ʚ ʋʢʨʘʾʥʽ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ɼʝʨʞʘʚʥʽ ʨʝʻʩʪʨʠ ʋʢʨʘʾʥʠ ʪʘ ɹʽʣʦʨʫʩʽʾ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʛʽʙʨʠʜʽʚ ʛʨʫʧʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʦ ʢʫʢʫʨʫʜʟʽ 1617 (ʋʢʨʘʾʥʘ) ʪʘ 219 (ʈʝʩʧʫʙʣʽʢʘ ɹʽʣʦʨʫʩʴ); 601 

ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʦʟʠʤʦʾ  ʟʘʥʝʩʝʥʦ ʜʦ ʈʝʻʩʪʨʫ ʋʢʨʘʾʥʠ, ʱʦ ʥʘ  526 ʩʦʨʪʽʚ 

ʙʽʣʴʰʝ, ʥʽʞ ʚ ʈʝʩʧʫʙʣʽʮʽ ɹʽʣʦʨʫʩʴ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʩʦʨʪʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʈʝʻʩʪʨʽ 

ʋʢʨʘʾʥʠ ʪʘ ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ, 2019 ʨ. 

 

ʉʦʨʪʠ ʦʣʽʡʥʠʭ ʽ ʧʨʷʜʠʚʥʠʭ ʢʫʣʴʪʫʨ ʚ ɼʝʨʞʘʚʥʦʤʫ ʈʝʻʩʪʨʽ ɹʽʣʦʨʫʩʽʾ 

ʟʘʡʤʘʶʪʴ 16,4%, ʟ ʥʠʭ: ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ 107, ʩʦʥʷʰʥʠʢʫ 62 ʪʘ ʨʽʧʘʢʫ ʷʨʦʛʦ 50 

ʩʦʨʪʽʚ. ʇʦʨʽʚʥʶʶʯʠ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ ʮʽʻʾ ʛʨʫʧʠ ʨʦʩʣʠʥ ʟ ʜʝʨʞʘʚʥʠʤ ʈʝʻʩʪʨʦʤ 

ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʦʨʪʽʚ ʯʫʬʠ ʪʘ ʨʠʞʽʶ ʷʨʦʛʦ  ʥʘ 66,7%, ʨʽʧʘʢʫ ʷʨʦʛʦ ʥʘ 

36,7%, ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʥʘ 73,8%, ʣʴʦʥʫ ʦʣʽʡʥʦʛʦ ʥʘ 35,7%, ʛʽʨʯʠʮʽ ʷʨʦʛʦ ʥʘ 

71,4%, ʛʽʨʯʠʮʽ ʦʟʠʤʦʾ ʥʘ 66,7%, ʛʽʨʯʠʮʽ ʙʽʣʦʾ ʥʘ 70,0% ʪʘ ʩʦʥʷʰʥʠʢʫ ʥʘ 93,6% 

ʙʽʣʴʰʝ, ʥʽʞ ʫ ʈʝʩʧʫʙʣʽʮʽ ɹʽʣʦʨʫʩʴ. ʉʦʨʪʽʚ ʣʴʦʥʫ-ʜʦʚʛʫʥʮʷ ʥʘ 28 ʩʦʨʪʽʚ ʪʘ 

ʩʫʨʽʧʠʮʽ ʦʟʠʤʦʾ ʥʘ 1 ʩʦʨʪ ʙʽʣʴʰʝ ʚ ʈʝʻʩʪʨʽ ʩʦʨʪʽʚ ɹʽʣʦʨʫʩʽʾ, ʥʽʞ ʋʢʨʘʾʥʠ (ʨʠʩ. 4). 
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ʈʠʩ. 4. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʩʦʨʪʽʚ ʧʨʷʜʠʚʥʠʭ ʪʘ ʦʣʽʡʥʠʭ  

ʢʫʣʴʪʫʨ ʚ ʈʝʻʩʪʨʽ ʋʢʨʘʾʥʠ ʪʘ ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ, 2019 ʨ. 

 

ʏʘʩʪʢʘ ʩʦʨʪʽʚ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʪʫʪ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 3,3% ï 65 ʩʦʨʪʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ  ʛʦʨʦʭʫ ʧʦʩʽʚʥʦʛʦ ï 39.  

ʂʨʫʧ'ʷʥʽ ʢʫʣʴʪʫʨʠ ʚ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʈʝʻʩʪʨʘʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥ (ʋʢʨʘʾʥʠ 

ʪʘ ɹʽʣʦʨʫʩʽʾ) ʯʘʩʪʢʘ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,7% ʜʦ 1,8%. ʉʦʨʪʦʚʽ ʨʦʩʣʠʥʥʽ 

ʨʝʩʫʨʩʠ ʛʨʝʯʢʠ ʾʩʪʽʚʥʦʾ ʚ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʈʝʻʩʪʨʘʭ ʤʽʩʪʷʪʴʩʷ ʤʘʡʞʝ ʚ 

ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ï 22 ʚ ʋʢʨʘʾʥʽ ʪʘ 21 ʚ ʈʝʩʧʫʙʣʽʮʽ ɹʽʣʦʨʫʩʴ (ʨʠʩ. 5).  

     

ʈʠʩ. 5. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʩʦʨʪʽʚ ʢʨʫʧ'ʷʥʠʭ  ʢʫʣʴʪʫʨ ʚ ʈʝʻʩʪʨʽ 

ʋʢʨʘʾʥʠ ʪʘ ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ, 2019 ʨ. 
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ʂʽʣʴʢʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʩʦʨʪʽʚ ʩʦʨʛʦ ʟʚʠʯʘʡʥʦʛʦ ʚ ʋʢʨʘʾʥʽ ʥʘ 96,6% 

ʧʝʨʝʚʠʱʫʻ ʚ ɹʽʣʦʨʫʩʽʾ.  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ɹʽʣʦʨʫʩʽʾ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ (5,9%), ʥʽʞ ʚ ʋʢʨʘʾʥʽ (1,7%), ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʢʘ ʩʦʨʪʽʚ 

ʦʜʥʦʨʽʯʥʠʭ ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʚ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 

3% (340 ʩʦʨʪʽʚ), ʪʦʜʽ ʷʢ ʫ ɹʽʣʦʨʫʩʽʾ ï 5% (142 ʩʦʨʪʠ). 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ɼʝʨʞʘʚʥʦʤʫ ʈʝʻʩʪʨʽ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ 

ʜʦ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʤʽʩʪʠʪʴʩʷ 11186 ʩʦʨʪʽʚ, ʱʦ ʥʘ 25,3% ʙʽʣʴʰʝ, ʥʽʞ ʚ 

ɼʝʨʞʘʚʥʦʤʫ ʈʝʻʩʪʨʽ ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ. ɺ ʋʢʨʘʾʥʽ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʫʩʽʭ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʩʦʨʪʽʚ (41,7%) ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ, ʘ ʚ ɹʽʣʦʨʫʩʽʾ (46,5%) ï ʦʚʦʯʝʚʽ 

ʢʫʣʴʪʫʨʠ.  
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ɺɯɼɻʆɼɯɺɽʃʔʅɯ ʊɸ ɿɸɹɯʁʅɯ ʗʂʆʉʊɯ ʇʆʈʆʉʗʊ ʈɯɿʅʆɻʆ 

ɻɽʅɽʊʀʏʅʆɻʆ ʇʆɭɼʅɸʅʅʗ 

 

ʃʝʩʥʦʚʩʴʢʘ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ,  

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ,  

ʂʘʨʣʦʚʘ ʃʽʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ,  

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ,  

ʅʘʟʘʨʝʥʢʦ ɸʣʽʥʘ ʖʨʽʾʚʥʘ,  

ʩʪʫʜʝʥʪ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʡʦʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ ʩʚʠʥʝʡ, ʾʭ 

ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʪʘ ʟʘʙʽʡʥʠʭ ʷʢʦʩʪʝʡ ʻ ʧʦʨʦʜʥʦ-ʣʽʥʽʡʥʘ ʛʽʙʨʠʜʠʟʘʮʽʷ ʪʘ 

ʩʭʨʝʱʫʚʘʥʥʷ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʩʚʠʥʦʤʘʪʦʢ ʟ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʢʥʫʨʘʤʠ 

ʤ'ʷʩʥʠʭ ʧʦʨʽʜ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʷʚʫ ʝʬʝʢʪʫ ʛʝʪʝʨʦʟʠʩʫ [1-3].  

ʇʦʜʘʣʴʰʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʩʚʠʥʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʛʦʣʦʚʥʽ ʟ ʷʢʠʭ ï ʫʤʦʚʠ ʛʦʜʽʚʣʽ ʪʘ ʫʪʨʠʤʘʥʥʷ, ʚʽʢ ʽ ʞʠʚʘ ʤʘʩʘ ʪʚʘʨʠʥ. 

ʏʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʜʦʚʝʣʠ, ʱʦ ʟʘ 

ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʛʦʜʽʚʣʽ ʪʘ ʫʪʨʠʤʘʥʥʷ ʚʽʜʛʦʜʽʚʝʣʴʥʽ ʷʢʦʩʪʽ ʩʚʠʥʝʡ ʨʽʟʥʠʭ ʧʦʨʽʜ 

ʪʘ ʤʽʞʧʦʨʦʜʥʠʭ ʧʦʻʜʥʘʥʴ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʝ ʦʜʥʘʢʦʚʦ [2,4]. 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʦʨʦʩʷʪ ʨʽʟʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

çʖʨʘʥè ʅʦʚʦʤʦʩʢʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ ʙʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ ʛʨʫʧʠ ʧʦʨʦʩʷʪ ʧʦ 20 ʛʦʣʽʚ ʚ ʢʦʞʥʽʡ. ɼʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʚ 6 

ʤʽʩʷʮʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʙʽʡʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʥʷʢʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʘʙʽʡʥʦʾ ʤʘʩʠ ʪʘ ʟʘʙʽʡʥʦʛʦ ʚʠʭʦʜʫ, ʜʦʚʞʠʥʠ ʧʽʚʪʫʰʽ, ʪʦʚʱʠʥʠ ʰʧʠʢʫ ʥʘʜ 6-7 

ʛʨʫʜʥʠʤʠ ʭʨʝʙʮʷʤʠ, ʤʘʩʠ ʟʘʜʥʴʦʾ ʪʨʝʪʠʥʠ ʪʫʰʽ.  ɿʘʙʽʡʥʠʡ ʚʠʭʽʜ  

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʟʘʙʽʡʥʦʾ ʤʘʩʠ ʜʦ ʧʝʨʝʜʟʘʙʽʡʥʦʾ ʤʘʩʠ, ʚʠʨʘʞʝʥʝ ʫ 

ʚʽʜʩʦʪʢʘʭ. ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʤʘʩʫ ʟʘʜʥʴʦʾ ʪʨʝʪʠʥʠ ʪʫʰʽ ʪʘ ʪʦʚʱʠʥʫ 
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ʰʧʠʢʫ ʥʘ ʨʽʚʥʽ 6-7 ʛʨʫʜʥʠʭ ʭʨʝʙʮʽʚ. 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʫʰ ʧʽʜʜʦʩʣʽʜʥʠʭ ʧʦʨʦʩʷʪ ʚʠʷʚʣʷʣʠ ʧʽʜ ʯʘʩ 

ʦʙʚʘʣʶʚʘʥʥʷ ʥʘʧʽʚʪʫʰ. ɺʩʪʘʥʦʚʣʶʚʘʣʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤᾷʷʩʘ ʜʦ ʩʘʣʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʚʠʥʠʥʠ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʪʘ 

ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʙʽʪ, ʥʦʚʦʾ ʪʝʭʥʽʢʠ, ʚʠʥʘʭʦʜʽʚ ʪʘ ʨʘʮʧʨʦʧʦʟʠʮʽʡè. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʤʦʣʦʜʥʷʢ ʩʚʠʥʝʡ, ʦʜʝʨʞʘʥʠʡ ʚʽʜ ʩʚʠʥʦʤʘʪʦʢ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʥʫʨʘʤʠ ʧʦʨʦʜʠ 

ʣʘʥʜʨʘʩ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʢʨʘʱʠʤʠ ʚʽʜʛʦʜʽʚʝʣʴʥʠʤʠ ʷʢʦʩʪʷʤʠ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʷ 1. 

ɺʽʜʛʦʜʽʚʝʣʴʥʽ ʷʢʦʩʪʽ ʤʦʣʦʜʥʷʢʫ ʨʽʟʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ɻʨʫʧʘ 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ 

ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʟʘ 

ʧʝʨʽʦʜ 

ɾʠʚʘ ʤʘʩʘ 

ʥʘʧʨʠʢʽʥʮʽ 

ʧʝʨʽʦʜʫ, ʢʛ 

 

ɺʠʪʨʘʪʠ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʫ ʞʠʚʦʾ 

ʤʘʩʠ, ʢʦʨʤ.ʦʜ. 

ʛ 

Ñ ʜʦ 

ʢʦʥʪʨʦʣʶ, 

% 

ʢʦʨʤ. 

ʦʜ 

Ñ ʜʦ 

ʢʦʥʪʨʦʣʶ, 

% 

ɯ 

(ɺɹĬɺɹ) 
536,7Ñ38,4 - 97,8Ñ3,46

 
4,08 - 

ɯɯ 

(İ ɺɹĬİʃ) 
571,1Ñ48,7 +6,41 104,1Ñ3,57 3,67 -10,05 

 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 1, ʧʦʨʦʩʷʪʘ ɯ ʛʨʫʧʠ ʧʦʩʪʫʧʘʣʠʩʷ ʦʜʥʦʣʽʪʢʘʤ ɯɯ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʤ ʧʨʠʨʦʩʪʦʤ ʥʘ 6,41%. ʇʨʠ ʮʴʦʤʫ ʞʠʚʘ ʤʘʩʘ 

ʧʦʨʦʩʷʪ ʚ ʢʽʥʮʽ ʜʦʩʣʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʩʢʣʘʣʘ 97,8 ʪʘ 104,1 ʢʛ ʚʽʜʧʦʚʽʜʥʦ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʦʮʽʥʮʽ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʟʘ 

ʚʽʜʛʦʜʽʚʝʣʴʥʠʤʠ ʷʢʦʩʪʷʤʠ ʻ ʚʠʪʨʘʪʠ ʢʦʨʤʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʨʠʨʦʩʪʫ ʞʠʚʦʾ ʤʘʩʠ, 

ʘʜʞʝ ʧʨʠ ʦʮʽʥʮʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʩʚʠʥʠʥʠ ʥʘ ʯʘʩʪʢʫ ʢʦʨʤʽʚ ʧʨʠʧʘʜʘʻ ʙʽʣʴʰʝ 

ʧʦʣʦʚʠʥʠ ʚʠʪʨʘʪ. ɺʠʪʨʘʪʠ ʢʦʨʤʽʚ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʫ ʚ ʨʦʟʨʽʟʽ ʛʨʫʧ ʙʫʣʠ 

ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʠʤʠ, ʽ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʢʦʣʠʚʘʣʦʩʷ ʚ ʤʝʞʘʭ 4,08-

3,67 ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʚʽʜʧʦʚʽʜʥʦ.  
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ɸʥʘʣʽʟʫʶʯʠ ʚʽʜʛʦʜʽʚʝʣʴʥʽ ʷʢʦʩʪʽ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ ʨʽʟʥʠʭ 

ʛʝʥʦʪʠʧʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʭʨʝʱʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʟ ʧʦʨʦʜʦʶ 

ʣʘʥʜʨʘʩ ʧʦʟʠʪʠʚʥʦ ʚʩʧʣʠʥʫʣʦ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ, ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʽʚ 

ʪʘ ʜʦ ʟʥʠʞʝʥʥʷ ʚʽʢʫ ʜʦʩʷʛʥʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ 100 ʢʛ ʽ ʚʠʪʨʘʪ ʢʦʨʤʫ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʫ. 

ʄʝʪʦʜʠʢʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʦʚʝʩʪʠ ʢʦʥʪʨʦʣʴʥʠʡ ʟʘʙʽʡ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʧʦ 5 ʛʦʣʽʚ ʟ ʢʦʞʥʦʾ ʛʨʫʧʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʙʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʧʦʛʦʣʽʚᾷʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 2, ʧʦʨʦʩʷʪʘ ɯ ʛʨʫʧʠ ʚ ʢʽʥʮʽ ʚʽʜʛʦʜʽʚʣʽ ʤʘʣʠ ʞʠʚʫ ʤʘʩʫ 

97,8 ʢʛ, ʱʦ ʥʘ 6,4 % ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʣʽʪʢʘʤʠ ɯɯ ʛʨʫʧʠ. ɿʘ ʧʝʨʝʜʟʘʙʽʡʥʦʶ 

ʞʠʚʦʶ ʤʘʩʦʶ ʤʦʣʦʜʥʷʢ ɯ ʛʨʫʧʠ ʧʦʩʪʫʧʘʚʩʷ ʧʦʤʽʩʥʠʤ ʧʦʨʦʩʷʪʘʤ ɯɯ ʛʨʫʧʠ  ʥʘ  

7,1 %, ʘ ʟʘ ʟʘʙʽʡʥʦʶ ʤʘʩʦʶ ï ʥʘ 10,4 %. ɿʘʙʽʡʥʠʡ ʚʠʭʽʜ ʚ ʪʫʰʘʭ ʧʽʜʜʦʩʣʽʜʥʦʛʦ 

ʧʦʛʦʣʽʚ'ʷ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ  72,1-77,1 % ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ. 

ɿʘ ʤʘʩʦʶ ʪʫʰʽ ʧʦʨʦʩʷʪʘ ɯɯ ʛʨʫʧʠ ʧʝʨʝʚʘʞʘʣʠ ʩʚʦʾʭ ʯʠʩʪʦʧʦʨʦʜʥʠʭ 

ʦʜʥʦʣʽʪʢʽʚ ɯ ʛʨʫʧʠ ʥʘ 8,4 %. ɺʠʭʽʜ ʪʫʰʽ ʚ ʨʦʟʨʽʟʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʢʦʣʠʚʘʚʩʷ ʚ 

ʤʝʞʘʭ 71,3-72,2 % ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʚʞʠʥʘ ʧʽʚʪʫʰʽ ʻ ʪʠʧʦʚʦʶ ʦʟʥʘʢʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʦʪʠʧʫ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʅʘʡʜʦʚʰʠʤʠ ʙʫʣʠ ʪʫʰʽ ʧʦʨʦʩʷʪ ɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ï 97,7 

ʩʤ. ɿʘ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʦʨʦʩʷʪʘ ɯ ʛʨʫʧʠ ʧʦʩʪʫʧʘʣʠʩʷ ʥʘ 1,6 %. 

 

ʊʘʙʣʠʮʷ 2. 

ɿʘʙʽʡʥʽ ʷʢʦʩʪʽ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʧʦʛʦʣʽʚᾷʷ 

ʇʦʢʘʟʥʠʢ 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ 

ɯ 

(ɺɹĬɺɹ) 

ɯɯ 

(İ ɺɹĬİʃ) 

ɾʠʚʘ ʤʘʩʘ ʧʦʨʦʩʷʪ ʥʘʧʨʠʢʽʥʮʽ ʧʝʨʽʦʜʫ, ʢʛ 97,8Ñ3,46
 

104,1Ñ3,57 

ʇʝʨʝʜʟʘʙʽʡʥʘ ʤʘʩʘ, ʢʛ 96,4Ñ0,47 103,2Ñ0,58 

ɿʘʙʽʡʥʘ ʤʘʩʘ, ʢʛ 72,1Ñ0,71 79,6Ñ0,59 
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ɿʘʙʽʡʥʠʡ ʚʠʭʽʜ, % 74,8Ñ0,35 77,1Ñ0,27 

ʄʘʩʘ ʪʫʰʽ, ʢʛ 68,7Ñ0,46 74,5Ñ0,38 

ɺʠʭʽʜ ʪʫʰʽ, % 71,3Ñ1,22 72,2Ñ1,31 

ɼʦʚʞʠʥʘ ʧʽʚʪʫʰʽ, ʩʤ 96,2Ñ0,43 97,7Ñ0,56 

ʊʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘʜ 6-7 ʛʨʫʜʥʠʤʠ  ʭʨʝʙʮʷʤʠ, ʤʤ 28,5Ñ0,39 26,6Ñ0,53 

ʄʘʩʘ ʟʘʜʥʴʦʾ ʪʨʝʪʠʥʠ  ʧʽʚʪʫʰʽ, ʢʛ 10,7Ñ0,23 12,4Ñ0,35 

 

ʊʦʚʱʠʥʘ ʰʧʠʢʫ ʥʘʜ 6-7 ʛʨʫʜʥʠʤʠ ʭʨʝʙʮʷʤʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʩʘʣʝʥʽʩʪʴ ʪʫʰ 

ʤʦʣʦʜʥʷʢʫ ʩʚʠʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʫ ʪʦʚʱʠʥʫ ʰʧʠʢʫ ʚ ʪʫʰʘʭ ʤʘʣʠ ʯʠʩʪʦʧʦʨʦʜʥʽ 

ʧʦʨʦʩʷʪʘ ɯ ʛʨʫʧʠ. ɺʦʥʘ ʚʠʷʚʠʣʘʩʷ ʥʘ 7,1 % ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʪʫʰʘʭ ʧʦʤʽʩʥʦʛʦ 

ʤʦʣʦʜʥʷʢʫ ɯɯ ʛʨʫʧʠ. 

ʄʘʩʘ ʟʘʜʥʴʦʾ ʪʨʝʪʠʥʠ ʪʫʰ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʧʦʛʦʣʽʚᾷʷ ʚ ʨʦʟʨʽʟʽ ʛʨʫʧ ʙʫʣʘ ʚ 

ʤʝʞʘʭ 10,7-12,4 ʢʛ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʜ ʯʘʩ ʦʙʚʘʣʶʚʘʥʥʷ ʪʫʰ ʧʽʜʜʦʩʣʽʜʥʠʭ ʧʦʨʦʩʷʪ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ 

ʟʘʙʽʡʥʠʭ ʷʢʦʩʪʝʡ, ʙʫʣʦ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʫʰ. ʊʫʰʽ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʧʦʨʦʩʷʪ ɯɯ ʛʨʫʧʠ ʚʽʜʨʽʟʥʷʣʠʩʷ ʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʤ'ʷʩʘ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʦʷʚ ʝʬʝʢʪʫ ʛʝʪʝʨʦʟʠʩʫ ʧʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʟ 

ʧʦʨʦʜʦʶ ʣʘʥʜʨʘʩ. ʊʘʢ, ʚʤʽʩʪ ʤ'ʷʩʘ ʚ ʪʫʰʘʭ ʤʦʣʦʜʥʷʢʫ ɯɯ ʛʨʫʧʠ ʩʢʣʘʚ 61,4 % 

ʧʨʦʪʠ 56,1 % ʚ ʪʫʰʘʭ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʦʜʥʦʣʽʪʢʽʚ ɯ ʛʨʫʧʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʫʰʽ ʧʦʨʦʩʷʪ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʘʣʠ ʙʽʣʴʰʠʡ ʚʤʽʩʪ 

ʩʘʣʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʤʽʩʥʠʤʠ ʦʜʥʦʣʽʪʢʘʤʠ ɯɯ ʛʨʫʧʠ. ʊʘʢ, ʚʤʽʩʪ ʩʘʣʘ ʚ ʪʫʰʘʭ 

ʧʦʨʦʩʷʪ ɯɯ ʛʨʫʧʠ ʚʠʷʚʠʚʩʷ ʥʘ 5,8 % ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʤʦʣʦʜʥʷʢʫ ɯɯ ʛʨʫʧʠ. ɺʤʽʩʪ 

ʢʽʩʪʦʢ ʚ ʪʫʰʘʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʩʚʠʥʝʡ ʙʫʚ ʚ ʤʝʞʘʭ 11,4-11,9 %. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤ'ʷʩʘ:ʩʘʣʦ ʫ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʧʦʨʦʩʷʪ ʩʢʣʘʣʦ 1:0,58, ʫ 

ʧʦʤʽʩʥʠʭ ʦʜʥʦʣʽʪʢʽʚ ɯɯ ʛʨʫʧʠ ï 1:0,44 ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚʽʜʛʦʜʽʚʣʽ ʧʦʤʽʩʥʠʭ ʧʦʨʦʩʷʪ ɯɯ ʛʨʫʧʠ ʦʪʨʠʤʘʥʦ ʜʦʜʘʪʢʦʚʦ 

6,44 % ʧʨʦʜʫʢʮʽʾ. ʋ ʚʘʨʪʽʩʥʦʤʫ ʚʠʨʘʟʽ ʮʝ ʩʢʣʘʜʘʻ +263,34 ʛʨʥ. ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʦʜʥʝ ʧʦʨʦʩʷ. ʇʨʠ ʮʴʦʤʫ, ʟʘʛʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 
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ʩʚʠʥʠʥʠ ʩʢʣʘʚ +197,45 ʛʨʥ. ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʛʦʣʦʚʫ.  

ɺʠʩʥʦʚʢʠ. ɺʽʜʛʦʜʽʚʝʣʴʥʽ, ʟʘʙʽʡʥʽ ʷʢʦʩʪʽ ʧʽʜʜʦʩʣʽʜʥʦʛʦ ʧʦʛʦʣʽʚ'ʷ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʘʭʦʚʘʥʘ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʻ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʩʚʠʥʠʥʠ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʨʦʩʷʪ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ 

ʤʽʞʧʦʨʦʜʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʟ ʧʦʨʦʜʦʶ ʣʘʥʜʨʘʩ. ʆʪʨʠʤʘʥʥʷ 

ʜʦʜʘʪʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʤʽʩʥʠʭ ʧʦʨʦʩʷʪ ʩʢʣʘʣʦ 6,44 %. 
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ɸʉʇɽʂʊʀ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʈʆʑʋɺɸʅʅʗ 

ʂɸʈʊʆʇʃɯ 

 

ʄʠʟʶʢ ɸʥʜʨʽʡ ɯʣʣʽʯ 

ʘʩʧʽʨʘʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʯʠʥʥʠʢʽʚ. ʊʦʤʫ ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʪʽ ʷʢʽ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ. ɼʦ ʥʠʭ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ ʷʢ - ʯʘʩʪʢʘ ʢʘʨʪʦʧʣʽ ʚ ʩʪʨʫʢʪʫʨʽ ʧʣʦʱ ʚʠʨʦʱʫʚʘʥʠʭ 

ʢʫʣʴʪʫʨ, ʚʨʦʞʘʡʥʽʩʪʴ, ʦʩʥʘʱʝʥʥʷ ʩʧʝʮʪʝʭʥʽʢʦʶ, ʘ ʪʘʢʦʞ ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ. 

ɻʘʣʫʟʴ ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʶ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ. ʊʦʤʫ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʣʫʯʘʻʪʴʩʷ ʙʘʛʘʪʦ ʨʫʯʥʦʾ ʧʨʘʮʽ 

(ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ). 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʧʦʚʥʦʛʦ 

ʥʘʙʦʨʫ ʪʝʭʥʽʢʠ: ʧʦʩʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʦʜʥʦʯʘʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ, 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʚ ʨʷʜʢʠ, ʧʦʩʘʜʢʠ ʙʫʣʴʙ; ʥʘʷʚʥʽʩʪʴ ʢʘʨʪʦʧʣʝʟʙʠʨʘʣʴʥʦʛʦ 

ʢʦʤʙʘʡʥʘ, ʤʝʭʘʥʽʯʥʠʡ ʥʘʚʘʥʪʘʞʫʚʘʯ ʜʣʷ ʢʘʨʪʦʧʣʽ. ʇʦʚʠʥʥʽ ʙʫʪʠ ʤʝʭʘʥʽʟʦʚʘʥʽ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʽ ʚʘʥʪʘʞʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʦʧʣʝʩʭʦʚʠʱʝ ʟ ʩʠʩʪʝʤʦʶ 

ʢʦʥʪʨʦʣʶ ʢʣʽʤʘʪʫ, ʩʪʦʷʪʠ ʣʽʥʽʾ ʽʟ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʤʠʪʪʷ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, ʪʦʤʫ ʱʦ 

ʮʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʮʽʥʦʚʠʡ ʩʝʛʤʝʥʪ ʧʨʦʜʫʢʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ. ʊʘʢ 10 ʪ ʙʫʣʴʙ ʚʠʪʷʛʫʻ ʟ ˇʨʫʥʪʫ ʙʣʠʟʴʢʦ 

50 ʢʛ ʘʟʦʪʫ, 20 ʢʛ ʬʦʩʬʦʨʫ, 90 ʢʛ ʢʘʣʽʶ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 30 ʪ/ʛʘ ʢʘʨʪʦʧʣʽ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʝʥʴ ʘʟʦʪʫ ʙʣʠʟʴʢʦ 120- 150 ʢʛ/ʛʘ ʽ ʷʢ ʧʦʢʘʟʫʻ 

ʧʨʘʢʪʠʢʘ, ʧʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟ ʜʦʙʨʠʚ ʟʥʠʞʫʻʪʴʩʷ ʷʢʽʩʪʴ ʚʨʦʞʘʶ, 
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ʧʦʛʽʨʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʙʫʣʴʙ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ʑʦʙ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʢʫʣʴʪʫʨʫ 

ʬʦʩʬʦʨʦʤ ʽ ʢʘʣʽʻʤ ʜʦʩʠʪʴ ʚʥʝʩʪʠ ʥʘ ʧʦʣʠʚʽ 35-40 ʪ/ʛʘ ʧʝʨʝʧʨʽʣʦʛʦ ʛʥʦʶ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʘʙʦ 10 - 12 ʪ/ʛʘ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ. ʇʨʠ ʧʦʩʘʜʮʽ ʢʘʨʪʦʧʣʽ ʚ 

ʨʷʜʢʠ ʙʘʞʘʥʦ ʚʥʝʩʪʠ ʧʦ 30 - 35 ʢʛ/ʛʘ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ. 

ʗʢ ʧʨʘʚʠʣʦ, ʘʟʦʪʥʽ ʧʽʜʞʠʚʣʝʥʥʷ ʚʥʦʩʷʪʴ 3-4 ʨʘʟʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ, ʛʥʽʡ 

ʜʦʮʽʣʴʥʦ ʚʥʦʩʠʪʠ ʟ ʦʩʝʥʽ ʧʽʜ ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ. ʂʘʨʪʦʧʣʷ ʜʦʙʨʝ ʨʦʩʪʝ ʥʘ 

ʢʠʩʣʠʭ ˇʨʫʥʪʘʭ ʟ pH 5,5-6,0; ʮʝ ʧʽʚʥʽʯʥʽ ʨʝʛʽʦʥʠ ʟ ʣʝʛʢʠʤʠ ʪʦʨʬ'ʷʥʠʩʪʠʤʠ 

ˇʨʫʥʪʘʤʠ, ʘʣʝ ʪʘʢ ʩʘʤʦ ʢʘʨʪʦʧʣʷ ʯʫʪʣʠʚʘ ʜʦ ʥʠʟʴʢʦʛʦ ʢʠʩʣʦʛʦ ˇʨʫʥʪʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (pH ʥʠʞʯʝ 5,5), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʨʦʞʘʡʥʽʩʪʴ ʧʘʜʘʻ. ʊʦʤʫ ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʚʘʧʥʫʚʘʥʥʷ ʪʘʢʠʭ ˇʨʫʥʪʽʚ ʽ ʧʽʜʙʠʨʘʪʠ ʪʘʢʽ ʬʦʨʤʠ ʜʦʙʨʠʚ, ʷʢʽ ʜʘʚʘʣʠ 

ʙ ʬʽʟʽʦʣʦʛʽʯʥʦ ʣʫʞʥʫ ʨʝʘʢʮʽʶ (ʥʘʧʨʠʢʣʘʜ, ʛʥʽʡ) ʘʙʦ ʥʝʡʪʨʘʣʴʥʫ (ʟ ʘʟʦʪʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ - ʢʘʨʙʘʤʽʜ). ʅʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʪʘʢ ʩʘʤʦ ʽ ʧʽʜʚʠʱʝʥʘ ʣʫʞʥʘ ʨʝʘʢʮʽʷ 

ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ pH ʚʠʱʝ 7,5; ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ 

ʧʽʜʚʠʱʝʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. ʂʘʨʪʦʧʣʷ ʜʦʩʠʪʴ ʧʣʘʩʪʠʯʥʘ ʢʫʣʴʪʫʨʘ, ʘʣʝ 

ʤʘʢʩʠʤʘʣʴʥʘ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʥʝʞʘʨʢʦʤʫ ʢʣʽʤʘʪʽ 

ʟ ʣʝʛʢʠʤʠ ʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ˇʨʫʥʪʫ. 

ʅʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʛʣʠʥʠʩʪʠʭ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʣʝʥʠʭ ʜʦʙʨʠʚ - 

ʩʠʜʝʨʘʪʽʚ. ɿʛʽʜʥʦ ʜʘʥʠʤ ʚ ʅʽʤʝʯʯʠʥʽ ʽ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʟʘ 25 - 30 ʨʦʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʪʽʚ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10-

20%. ʇʦʩʽʚ ʣʶʧʠʥʫ ʧʨʠ ʙʽʦʤʘʩʽ ʚ 40 ʪ/ʛʘ ʝʢʚʽʚʘʣʝʥʪʥʠʡ 40 - 45 ʪ ʛʥʦʶ. 

ʊʝʭʥʦʣʦʛʽʯʥʫ ʧʝʨʝʚʘʛʫ ʤʘʻ ʣʶʧʠʥ - ʚ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ, ʘ ʚ ʧʽʚʜʝʥʥʠʭ - 

ʛʽʨʯʠʮʷ, ʨʝʜʴʢʘ ʦʣʽʡʥʘ. ʂʦʣʠ ʟʝʣʝʥʘ ʤʘʩʘ ʨʦʩʣʠʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ 

- ʧʦʣʝ ʜʠʩʢʫʶʪʴ. ʊʘʢʠʡ ʧʨʠʡʦʤ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʘʙʦ ʥʘ 

ʧʦʣʠʚʽ, ʪʦʤʫ ʱʦ ʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʦʤ, ʙʘʢʪʝʨʽʡ ʚ ʩʫʭʦʤʫ ˇʨʫʥʪʽ 

ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ. ʂʘʨʪʦʧʣʷ ʤʦʞʝ ʚʠʨʦʱʫʚʘʪʠʩʷ ʧʨʘʢʪʠʯʥʦ ʧʽʩʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʢʫʣʴʪʫʨʠ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʪʽʣʴʢʠ ʢʫʣʴʪʫʨʠ ʨʦʜʠʥʠ ʧʘʩʣʴʦʥʦʚʠʭ: ʪʦʤʘʪʠ, 

ʧʝʨʝʮʴ.  

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ˇʨʫʥʪʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʫʭʢʦʛʦ 

ˇʨʫʥʪʫ ʜʣʷ ʧʦʩʘʜʢʠ ʢʘʨʪʦʧʣʽ. ʊʦʤʫ ʥʘ ʚʘʞʢʠʭ ˇʨʫʥʪʘʭ, ʪʘʢʠʭ ʷʢ ʛʣʠʥʠʩʪʽ ʽ 
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ʩʫʛʣʠʥʥʽ, ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʧʨʦʚʝʜʝʥʥʷ ʦʨʘʥʢʠ ʟ ʦʩʝʥʽ ʥʘ ʛʣʠʙʠʥʫ 25-30 ʩʤ ʚ 

ʧʝʨʽʦʜ ʬʽʟʠʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ˇʨʫʥʪʫ - ʜʦ ʥʘʩʪʘʥʥʷ ʟʘʪʷʞʥʠʭ ʜʦʱʽʚ, ʪʦʤʫ ʱʦ ʚ 

ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʚʠʭʦʜʠʪʠ çʧʣʘʩʪʠʣʽʥè. ɯ ʮʝ ʙʫʜʝ ʦʩʪʘʥʥʷ ʦʙʨʦʙʢʘ ʜʦ 

ʚʝʩʥʷʥʦʾ ʧʦʩʘʜʢʠ ʢʘʨʪʦʧʣʽ. 

ʗʢʱʦ ʥʘ ʧʦʣʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʩʪʽʡ ʚʦʣʦʛʠ, ʟʘʟʜʘʣʝʛʽʜʴ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʛʣʠʙʦʢʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ʥʘ ʛʣʠʙʠʥʫ 45-50 ʩʤ. ʎʝ ʮʽʣʢʦʤ ʤʦʞʝ ʙʫʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ. 

ʅʘ ʣʝʛʢʠʭ ˇʨʫʥʪʘʭ, ʪʘʢʽ ʷʢ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ, ʧʽʱʘʥʽ ʽ ʩʫʧʽʱʘʥʽ, ʜʦʩʠʪʴ 

ʧʨʦʚʝʩʪʠ ʟ ʦʩʝʥʽ ʜʠʩʢʫʚʘʥʥʷ ʥʘ 10 -12 ʩʤ, ʪʦʤʫ ʱʦ ʛʣʠʙʰʝ ʦʙʨʦʙʣʷʪʠ ʥʝʤʘʻ 

ʩʝʥʩʫ. ʆʙʨʦʙʢʘ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʧʦʚʠʥʥʘ ʧʦʣʷʛʘʪʠ ʚ ʟʙʝʨʝʞʝʥʥʽ 

ʚʦʣʦʛʠ ʽ ʧʝʨʝʰʢʦʜʠ ʨʦʩʪʫ ʥʦʚʠʭ ʙʫʨ'ʷʥʽʚ, ʜʣʷ ʮʴʦʛʦ ʜʦʩʠʪʴ ʧʦʚʝʨʭʦʚʦ ʦʙʨʦʙʠʪʠ 

ʟʝʤʣʶ ʜʠʩʢʦʚʠʤʠ ʟʥʘʨʷʜʜʷʤʠ ʟ ʢʘʪʢʘʤʠ ʘʙʦ ʧʨʫʞʠʥʥʠʤʠ ʙʦʨʦʥʘʤʠ ʥʘ 6-8 ʩʤ. 

ɯʥʦʜʽ ʬʝʨʤʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʚʝʩʥʽ ʧʝʨʝʜ ʧʦʩʘʜʢʦʶ ʬʨʝʟʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʫʭʢʦʛʦ ʰʘʨʫ. ʎʝ ʜʦʧʫʩʪʠʤʠʡ ʚʘʨʽʘʥʪ ʷʢʱʦ ʟ ʦʩʝʥʽ ʟʘʣʠʰʠʣʠʩʷ ʛʨʝʙʥʽ ʚʽʜ 

ʦʨʘʥʢʠ. ɸʣʝ ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʡʦʤʠ ʻ ʩʠʣʴʥʝ 

ʚʠʩʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʽ ʜʨʽʙʥʘ ʛʣʠʙʠʥʘ ʦʙʨʦʙʢʠ. ʊʦʙʪʦ, ʧʽʩʣʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ 

ʧʦʣʷ ʧʨʦʚʦʜʠʤʦ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʝʤʣʽ, ʧʦʪʽʤ ʩʘʜʠʤʦ ʢʘʨʪʦʧʣʶ. ʄʘʣʘ ʰʠʨʠʥʘ 

ʟʘʭʚʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʯʘʩʪʽʡ ʾʟʜʽ ʧʦ ʧʦʣʶ ʽ ʚʽʜʧʦʚʽʜʥʦ ʫʱʽʣʴʥʝʥʥʷ ʟʝʤʣʽ 

ʢʦʣʝʩʘʤʠ ʪʨʘʢʪʦʨʘ. ʑʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʛʽʨʰʫʻ ʚʦʜʥʠʡ ʽ ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ 

ˇʨʫʥʪʫ ʽ ʷʢ ʥʘʩʣʽʜʦʢ - ʥʠʟʴʢʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ. ʊʦʤʫ ʪʘʢ ʚʘʞʣʠʚʦ 

ʧʽʜʛʦʪʫʚʘʪʠ ˇʨʫʥʪ ʜʦ ʧʦʩʘʜʢʠ ʢʘʨʪʦʧʣʽ ʟʘ ʦʜʠʥ ʨʘʟ ʟ ʦʩʝʥʽ. 

ʇʦʩʘʜʢʘ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ˇʨʫʥʪʫ ʜʦ + 6 ... + 8 

Áʉ ʥʘ ʛʣʠʙʠʥʽ 8 - 10 ʩʤ. ʇʨʠ ʩʭʝʤʽ ʧʦʩʘʜʢʠ 70 Ĭ 22-25 ʩʤ ʽ ʧʨʠ ʩʝʨʝʜʥʽʡ ʤʘʩʽ 

ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ 50 - 70 ʛ ʟʥʘʜʦʙʠʪʴʩʷ ʙʣʠʟʴʢʦ 2,8 - 4,0 ʪ ʙʫʣʴʙ ʥʘ 1 ʛʘ. ʇʦʩʘʜʦʯʥʽ 

ʤʘʰʠʥʠ ʽʤʧʦʨʪʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʰʠʨʠʥʫ ʤʽʞʨʷʜʜʷ 75ʩʤ, ʮʝ 

ʟʚʠʯʘʡʥʦ, ʙʽʣʴʰ ʢʨʘʱʠʡ ʚʘʨʽʘʥʪ, ʪʦʤʫ ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʛʨʝʙʥʷ ʟ 

ʨʠʭʣʠʤ ˇʨʫʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʨʦʩʣʠʥʽ ʟʘʢʣʘʩʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ, 

ʛʦʣʦʚʥʝ ʥʝ ʜʦʧʫʩʢʘʪʠ ʥʘʜʤʽʨʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʩʘʤʦʛʦ ʛʨʝʙʥʷ ʧʽʜ ʯʘʩ ʡʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ. 
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ɿʘʟʜʘʣʝʛʽʜʴ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʧʨʦʪʨʫʶʶʪʴ ʽʥʩʝʢʪʠʮʠʜʥʦʶ ʧʨʦʪʨʘʚʣʶʚʘʯʝʤ 

ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʘʧʫʩʪʷʥʢʠ, ʜʨʦʪʷʥʠʢʠ ʽ ʢʦʣʦʨʘʜʩʴʢʦʛʦ ʞʫʢʘ; ʧʨʦʪʠ ʢʦʨʝʥʝʚʠʭ 

ʛʥʠʣʝʡ, ʬʽʪʦʬʪʦʨʦʟʫ, ʧʘʨʰʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʊʽʨʘʤ. ɼʣʷ 

ʧʦʩʘʜʢʠ ʢʘʨʪʦʧʣʽ ʥʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʧʦʩʘʜʦʯʥʽ ʢʦʤʧʣʝʢʩʠ ʟ 

ʚʽʜʩʽʢʦʤ ʜʣʷ ʜʦʙʨʠʚ ʚ ʨʷʜʢʠ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʛʨʷʜ.  

ɿʘʭʠʩʪʫ ʢʘʨʪʦʧʣʽ ʚʽʜ ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙʠ ʽ ʙʫʨ'ʷʥʽʚ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʧʠʣʴʥʫ 

ʫʚʘʛʫ. ɻʦʣʦʚʥʠʤ ʰʢʽʜʥʠʢʦʤ ʥʘ ʧʦʣʷʭ ʟ ʢʘʨʪʦʧʣʝʶ ʻ ʢʦʣʦʨʘʜʩʴʢʠʡ ʞʫʢ, ʟʘ ʜʦʙʫ 

ʧʨʠ ʯʠʩʝʣʴʥʦʩʪʽ 30 ʰʪ., ʢʦʤʘʭʠ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʟʥʠʱʠʪʠ ʢʫʱ ʨʘʟʦʤ ʽʟ 

ʩʪʝʙʣʘʤʠ. ʊʦʤʫ ʧʨʦʪʠ ʢʦʣʦʨʘʜʩʴʢʦʛʦ ʞʫʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʝʧʘʨʘʪʠ, ʱʦ 

ʤʽʩʪʷʪʴ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ʽʤʽʜʘʢʣʦʧʨʠʜ, ʮʠʧʝʨʤʝʪʨʠʥ, ʘʣʴʬʘ-ʮʠʧʝʨʤʝʪʨʠʥ, 

ʜʠʤʝʪʦʘʪ. ʏʝʨʛʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʟ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʭʽʤʽʯʥʠʭ ʛʨʫʧ ʜʦʟʚʦʣʠʪʴ 

ʫʥʠʢʥʫʪʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʧʝʩʪʠʮʠʜʽʚ. 

ɹʦʨʦʪʴʙʘ ʟ ʙʫʨ'ʷʥʘʤʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʘʨʪʦʧʣʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟʘʚʯʘʩʥʦ, 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʫʨ'ʷʥʽʚ, ʪʘʢʠʭ ʷʢ ʛʽʨʯʘʢ ʧʦʣʴʦʚʠʡ, ʚʠʜʠ ʦʩʦʪʽʚ; 

ʢʦʨʝʥʝʚ ʙʫʨ'ʷʥʠ: ʩʚʠʥʦʨʦʡ ʧʘʣʴʯʘʪʠʡ, ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ; ʢʘʨʘʥʪʠʥʥʽ ʙʫʨ'ʷʥʠ: 

ʚʠʜʠ ʘʤʙʨʦʟʽʾ, ʧʦʚʠʪʠʮʷ. ʗʢ ʧʨʘʚʠʣʦ, ʟ ʦʩʝʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʪʽʢ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʟ ʣʠʩʪʷ, ʩʪʝʙʝʣ ʚ ʢʦʨʽʥʥʷ ʨʦʩʣʠʥ, ʪʦʤʫ ʟʘ 3 - 4 ʪʠʞʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʦ ʚʝʛʝʪʫʶʯʠʭ ʙʫʨ'ʷʥʘʭ ʧʨʦʚʦʜʷʪʴ ʭʽʤʽʯʥʫ ʦʙʨʦʙʢʫ 

ʧʨʝʧʘʨʘʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʛʣʽʬʦʩʘʪ, ʟ ʜʦʜʘʚʘʥʥʷʤ 5 ʢʛ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ ʥʘ ʢʦʞʝʥ 

ʛʝʢʪʘʨ, ʱʦʙ ʧʦʩʠʣʠʪʠ ʝʬʝʢʪ ʛʝʨʙʽʮʠʜʫ. ɿʘ 2 - 3 ʪʘʢʠʭ ʦʙʨʦʙʢʠ ʧʦʣʷ ʩʪʘʶʪʴ 

ʯʠʩʪʠʤʠ ʚʽʜ ʙʫʨ'ʷʥʽʚ, ʽ ʚʘʞʣʠʚʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʜʦʧʫʩʢʘʪʠ ʨʦʟʧʣʽʜʥʝʥʥʷ 

ʙʫʨ'ʷʥʽʚ, ʪʦʤʫ ʱʦ ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʽʚ ʥʘʩʽʥʥʷ. 

ʇʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʤʝʪʨʠʙʫʟʠʥʫ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘ ʧʦʩʽʚʘʭ ʢʘʨʪʦʧʣʽ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟ ʦʙʝʨʝʞʥʽʩʪʶ ʽ ʜʝʪʘʣʴʥʠʤ ʚʠʚʯʝʥʥʷʤ, 

ʪʦʤʫ ʱʦ ʮʝ ʭʽʤʽʯʥʘ ʨʝʯʦʚʠʥʘ ʩʪʽʡʢʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ˇʨʫʥʪʽ. ʊʦʤʫ ʥʝ ʤʦʞʥʘ 

ʚʠʩʽʚʘʪʠ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ ʙʫʜʴ-ʷʢʽ ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ, ʙʦʙʦʚʽ, ʩʦʥʷʰʥʠʢ, ʨʽʧʘʢ, 

ʛʽʨʯʠʮʷ, ʙʫʨʷʢ, ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ. ʎʝ ʪʽ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚ 

ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ. ɺʟʘʛʘʣʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ˇʨʫʥʪʽ 

ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʤʦʥʦʢʫʣʴʪʫʨʽ ʥʘ 2 - 3 ʨʦʢʠ, ʘ ʷʢʱʦ ʻ ʩʫʤʥʽʚʠ ʟ ʧʨʠʚʦʜʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʽʚʦʟʤʽʥʽ ʢʨʘʱʝ ʧʦʨʘʜʠʪʠʩʷ ʟ ʬʘʭʽʚʮʝʤ. 
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ɿʙʝʨʝʞʝʥʥʷ ʣʠʩʪʦʚʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ - ʦʙʦʚ'ʷʟʢʦʚʘ ʫʤʦʚʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʛʽʮʠʜʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʙʽʛʪʠ ʫʨʘʞʝʥʥʶ ʧʦʩʽʚʽʚ 

ʬʽʪʦʬʪʦʨʦʟʦʤ ʽ ʩʢʦʨʦʪʠʪʠ ʧʦʰʠʨʝʥʥʷ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʜʦ ʨʽʚʥʷ, ʥʝ ʧʦʚ'ʷʟʘʥʦʛʦ ʽʟ 

ʟʘʛʨʦʟʦʶ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ɯʩʥʫʶʪʴ ʤʦʤʝʥʪʠ, ʢʦʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʫʥʛʽʮʠʜʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. ʇʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʪʝʨʤʽʥʽʚ 

ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʦʢ ʜʦʚʦʜʠʪʴ, ʱʦ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʧʨʠ ʥʝʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʫʨʘʞʝʥʦʩʪʽ ʜʘʻ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ. ɿʘʧʽʟʥʝʥʥʷ ʟ ʦʙʨʦʙʢʦʶ ʬʫʥʛʽʮʠʜʘʤʠ ʧʨʠ 

ʤʘʩʰʪʘʙʘʭ ʫʨʘʞʝʥʥʷ ʧʦʥʘʜ 15% ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʨʦʪʠ ʪʘʢʠʭ ʭʚʦʨʦʙ ʷʢ ʬʽʪʦʬʪʦʨʦʟ, ʘʣʴʪʝʨʥʘʨʽʦʟ ʧʦ ʚʝʛʝʪʫʶʯʠʭ ʨʦʩʣʠʥʘʭ 

ʢʘʨʪʦʧʣʽ ʧʨʦʚʦʜʷʪʴ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʦʩʥʦʚʽ ʤʘʥʢʦʮʝʙ, 

ʤʝʪʘʣʘʢʩʠʣ, ʩʦʣʝʡ ʤʽʜʽ. 

ʈʦʩʣʠʥʠ ʢʘʨʪʦʧʣʽ ʧʨʦʪʷʛʦʤ ʚʩʽʻʾ ʚʝʛʝʪʘʮʽʾ ʥʝ ʧʦʚʠʥʥʽ ʚʽʜʯʫʚʘʪʠ ʥʝʩʪʘʯʫ 

ʚʦʣʦʛʠ. ʊʽʣʴʢʠ ʟʘ ʮʽʻʾ ʫʤʦʚʠ ʤʦʞʥʘ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤ ʚ ʦʪʨʠʤʘʥʥʽ ʚʠʩʦʢʦʛʦ 

ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ, ʦʩʦʙʣʠʚʦ ʚ ʧʦʩʫʰʣʠʚʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʧʽʚʜʥʷ. 

ʈʝʞʠʤ ʟʨʦʰʝʥʥʷ ʧʦʚʠʥʝʥ ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʩʪʽʡʥʝ ʧʽʜʪʨʠʤʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ 

ʥʘ ʨʽʚʥʽ 70 - 75%. ʊʘʢ ʩʘʤʦ ʥʝʛʘʪʠʚʥʦ ʥʘ ʚʝʣʠʯʠʥʽ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ ʚʽʜʽʙ'ʻʪʴʩʷ 

ʥʘʜʣʠʰʦʢ ʚʦʣʦʛʠ, ʥʘ ʟʝʤʣʷʭ ʽʟ ʙʣʠʟʴʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʪʦʤʫ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʩʧʦʨʫʜʞʫʻʪʴʩʷ ʜʨʝʥʘʞ. 

ʇʦʣʠʚʥʽ ʥʦʨʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝʚʝʣʠʢʠʤʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʘʧʣʠʚʘʥʥʷ ʥʘ 

ʛʣʠʥʠʩʪʠʭ, ʩʫʛʣʠʥʥʠʭ ˇʨʫʥʪʘʭ ʽ ʨʦʟʤʠʚʘʥʥʷ ʛʨʝʙʥʽʚ ʚ ʧʦʩʽʚʘʭ ʢʘʨʪʦʧʣʽ. ʇʦʣʠʚʥʘ 

ʥʦʨʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 400 - 450 ʤ3 / ʛʘ. ʇʦʪʨʝʙʘ ʚ ʢʽʣʴʢʦʩʪʽ ʧʦʣʠʚʽʚ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʛʽʜʥʦ ʜʘʪʯʠʢʘʤ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, ʚ ʞʘʨʢʠʭ ʫʤʦʚʘʭ 

ʟʨʦʰʫʚʘʣʴʥʘ ʥʦʨʤʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 4500 - 5500 ʤ3 / ʛʘ ʟʘ ʩʝʟʦʥ. ɿʘ 2 ʪʠʞʥʽ ʜʦ 

ʟʙʠʨʘʥʥʷ ʧʦʣʠʚʠ ʧʨʠʧʠʥʷʶʪʴ. 

ɿʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ - ʚʘʞʣʠʚʠʡ ʽ ʟʘʢʣʶʯʥʠʡ ʝʪʘʧ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʶ 

ʙʫʣʴʙ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʚ ʩʭʦʚʠʱʘ. ʇʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʧʦʯʠʥʘʻ ʚʽʜʤʠʨʘʪʠ 

ʙʘʜʠʣʣʷ, ʘ ʥʘ ʙʫʣʴʙʘʭ ʫʪʚʦʨʶʻʪʴʩʷ ʱʽʣʴʥʘ ʰʢʽʨʢʘ. ʇʽʟʥʷ ʢʘʨʪʦʧʣʷ, ʷʢʘ 

ʟʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʟʠʤʦʚʝ ʟʙʝʨʽʛʘʥʥʷ, ʧʨʠʙʠʨʘʶʪʴ ʧʨʠ ʧʦʚʥʦʤʫ ʚʠʟʨʽʚʘʥʥʷ. ʈʘʥʥʷ 

ʢʘʨʪʦʧʣʷ, ʚʠʨʦʱʝʥʠʡ ʜʣʷ ʣʽʪʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. ɿʝʤʣʶ ʥʘ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ 
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ʧʽʜʩʫʰʫʶʪʴ, ʱʦʙ ʚʦʥʘ ʚʽʜʣʝʪʽʣʘ. ʋ ʧʨʦʮʝʩʽ ʩʦʨʪʫʚʘʥʥʷ, ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ 

ʽ ʨʦʟʚʘʥʪʘʞʝʥʴ, ʮʝ ʧʠʪʘʥʥʷ ʩʘʤʦ ʩʦʙʦʶ ʚʠʨʽʰʫʻʪʴʩʷ. ʇʨʠ ʟʙʠʨʘʥʥʽ ʚ ʩʠʨʫ ʽ 

ʜʦʱʦʚʫ ʧʦʛʦʜʫ ʢʘʨʪʦʧʣʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʩʫʰʠʪʠ ʧʨʦʪʷʛʦʤ 2 - 3 ʜʥʽʚ ʥʘ ʩʢʣʘʜʽ. 

ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʢʘʨʪʦʧʣʽ ʥʘʩʠʧʦʤ ʚ ʙʫʨʪʘʭ, ʧʨʦʚʦʜʷʪʴ ʘʢʪʠʚʥʝ ʚʝʥʪʠʣʶʚʘʥʥʷ 

ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʡʚʦʾ ʚʦʣʦʛʠ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʧʨʠ ʟʙʠʨʘʥʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʽ, ʪʦʤʫ 

ʱʦ ʚ ʥʠʭ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʭʦʜʷʪʴ ʧʨʦʮʝʩʠ ʜʠʭʘʥʥʷ ʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʘʛʘʪʦ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ, ʤʦʞʣʠʚʝ ʧʦʧʘʜʘʥʥʷ ʛʥʠʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɸʣʝ ʨʘʥʠ ʥʘ ʙʫʣʴʙʘʭ 

ʢʘʨʪʦʧʣʽ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦ ʟʘʛʦʻʥʥʶ ʨʘʥ ʟʘ ʫʤʦʚʠ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʙʣʠʟʴʢʦ 20ʦʉ, ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ ʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 90 - 95%. ʊʘʢʠʡ 

ʨʝʞʠʤ ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʪʠʞʥʽʚ, ʽ ʪʽʣʴʢʠ ʧʦʪʽʤ ʪʝʤʧʝʨʘʪʫʨʫ 

ʟʥʠʞʫʶʪʴ ʜʦ 2 - 3ʦʉ. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʧʝʨʝʜʙʘʯʘʻ 

ʩʢʦʨʦʯʝʥʥʷ ʨʫʯʥʦʛʦ ʬʽʟʠʯʥʦʾ ʧʨʘʮʽ ʣʶʜʝʡ ʥʘ ʢʦʨʠʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ ʽ 

ʟʥʘʨʷʜʴ ʜʣʷ ʦʙʨʦʙʽʪʢʫ ʢʘʨʪʦʧʣʽ. ʆʩʦʙʣʠʚʦ ʧʨʠ ʟʙʠʨʘʥʥʽ ʥʝʦʙʭʽʜʥʽ ʢʦʤʙʘʡʥʠ, 

ʥʘʚʘʥʪʘʞʫʚʘʯʽ, ʨʦʟʚʘʥʪʘʞʫʚʘʯʽ, ʪʦʤʫ ʱʦ ʚʠʢʣʶʯʘʶʪʴ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʬʘʢʪʦʨʠ 

ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ ʟʙʠʨʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʚʠʨʦʱʫʚʘʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʟʥʠʞʫʻʪʴʩʷ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʽ 

ʨʦʟʰʠʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ ʟ ʙʽʣʴʰʦʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʶ. 
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ɺʇʃʀɺ ʉʊʈʆʂɯɺ ʉɯɺɹʀ ʊɸ ʅʆʈʄ ɺʀʉɯɺʋ  ʅɸ ʌʆʈʄʋɺɸʅʅʗ 

ɺʈʆɾɸʁʅʆʉʊɯ ʅɸʉɯʅʅʗ ʉʆʈʊɸʄʀ ʉʆɰ ɿ ʈɯɿʅʀʄ ɺɽɻɽʊɸʎɯʁʅʀʄ 

ʇɽʈɯʆɼʆʄ  

 

ʄʦʣʜʦʚʘʥ ɺʽʢʪʦʨ ɻʨʠʛʦʨʦʚʠʯ,  

ʢ.ʩ.-ʛ.ʥ., ʩ.ʥ.ʩ., 

ʄʦʣʜʦʚʘʥ ɾʘʥʥʘ ɸʥʜʨʽʾʚʥʘ,  

ʢ.ʩ.-ʛ.ʥ., ʩ.ʥ.ʩ., 

ʉʦʙʯʫʢ ʉʚʽʪʣʘʥʘ ɯʚʘʥʽʚʥʘ 

ʍʤʝʣʴʥʠʮʴʢʘ ʜʝʨʞʘʚʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ 

ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ 

ʩ. ʉʘʤʯʠʢʠ, ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ ʨ-ʥ, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ, 31182 

 

ɺʩʪʫʧ. ʇʝʨʰʠʤ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʦʜʝʨʞʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʦʞʘʶ ʻ 

ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ, ʘʜʞʝ ʜʣʷ ʩʦʾ ʩʪʨʦʢʠ ʩʽʚʙʠ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ  

ʟʥʘʯʝʥʥʷ, ʙʦ ʚʽʜ ʥʠʭ ʟʘʣʝʞʠʪʴ ʜʨʫʞʥʽʩʪʴ ʩʭʦʜʽʚ, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ, ʯʘʩ ʽ ʤʦʞʣʠ-

ʚʽʩʪʴ ʜʦʩʪʠʛʘʥʥʷ, ʚʝʣʠʯʠʥʘ ʚʨʦʞʘʶ   ʪʘ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ. ɭʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝʤʘʻ ʪʘ ʚʩʝ ʞ ʙʽʣʴʰʽʩʪʴ 

ʥʘʫʢʦʚʮʽʚ ʧʦʛʦʜʞʫʶʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʩʪʨʦʢ ʩʽʚʙʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ 

ʫʤʦʚʘʤʠ ˇʨʫʥʪʫ ʪʘ  ʧʨʠʥʘʣʝʞʥʽʩʪʶ ʩʦʨʪʫ ʜʦ ʧʝʚʥʦʾ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ. ʆʩʢʽʣʴʢʠ, 

ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʩʦʨʪʠ ʩʦʾ ʟ ʨʽʟʥʦʶ ʪʨʠʚʘ-

ʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦ-ʨʽʟʥʦʤʫ ʨʝʘʛʫʶʪʴ ʥʘ ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ, ʱʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʘʻ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʚʠʟʥʘʯʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʢʫʣʴʪʫʨʠ [4, 6, 7].  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʩʦʾ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʨʘʟʦʤ ʽʟ 

ʩʪʨʦʢʦʤ ʩʽʚʙʠ ʤʘʻ ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ, ʘʜʞʝ ʚʽʜ ʮʠʭ ʧʨʠʡʦʤʽʚ ʟʘʣʝʞʘʪʴ 

ʬʦʨʤʘ ʽ ʨʦʟʤʽʨ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʣʦʛʦʶ ʪʘ 

ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʘʨʭʽʪʝʢʪʦʥʽʢʘ, ʢʽʣʴʢʽʩʪʴ ʢʚʽʪʦʢ, ʣʠʩʪʢʽʚ, ʙʦʙʽʚ ʽ ʥʘʩʽʥʠʥ 

ʫ ʥʠʭ, ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʪʦʚʱʠʥʘ ʩʪʝʙʣʘ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʣʷʛʘʥʥʷ, ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ 

ʥʘʩʽʥʥʷ, ʚʤʽʩʪ ʫ ʥʴʦʤʫ ʙʽʣʢʘ, ʞʠʨʫ ʪʦʱʦ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʚʽʜʙʫʣʠʩʷ 

ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʱʦʜʦ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʩʦʾ. ʅʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʜʣʷ ʨʽʟʥʠʭ 
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ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ʨʦʟʨʦʙʣʝʥʦ ʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʜʣʷ  

ʩʦʨʪʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ.  ɼʦʚʝʜʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʚ 

ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʻ ʪʘʢʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʾʭʥʶ ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʽ ʩʠʤʙʽʦʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ [3, 5], ʟʨʦʩʪʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ [8], ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ 

ʥʘʩʽʥʥʷ [1ï3, 5]. 

ʄʝʪʘ  ʜʦʩʣʽʜʞʝʥʴ. ɺʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʩʦʨʪʘʤʠ ʩʦʾ ʟ ʨʽʟʥʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʚ 

ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʭʽʜʥʦʛʦ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʍʤʝʣʴʥʠʮʴʢʽʡ ɼʉɻɼʉ 

ɯʂʉɻʇ ʅɸɸʅ ʚʧʨʦʜʦʚʞ 2016ï2019 ʨʨ. ˆʨʫʥʪ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï ʯʦʨʥʦʟʝʤ 

ʦʧʽʜʟʦʣʝʥʠʡ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʡ, ʩʣʘʙʦʟʤʠʪʠʡ, ʤʘʣʦʛʫʤʫʩʥʠʡ ʥʘ ʣʝʩʦʧʦʜʽʙ-

ʥʦʤʫ ʩʫʛʣʠʥʢʫ ʙʫʨʫʚʘʪʦ-ʧʘʣʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʤʘʻ ʜʨʽʙʥʦ-ʛʦʨʽʭʦʚʫ ʩʪʨʫʢʪʫʨʫ. 

ʋ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ ï ʚ'ʷʟʢʠʡ. ʆʨʥʠʡ ʛʦʨʠʟʦʥʪ 0ï28 ʩʤ, ʚʝʨʭʥʽʡ ʧʝʨʝʭʽʜʥʠʡ ï 36ï

81 ʩʤ, ʥʠʞʥʽʡ ʧʝʨʝʭʽʜʥʠʡ ï 81ï114 ʩʤ, ʧʝʨʝʭʽʜʥʠʡ ʜʦ ʧʦʨʦʜʠ ï 114ï138 ʩʤ, ʟ 

138 ʩʤ ï ʧʦʨʦʜʘ (ʣʝʩʦʚʠʜʥʠʡ ʩʫʛʣʠʥʦʢ). 

 ʨ̂ʫʥʪ ʜʦʩʪʘʪʥʴʦ ʥʘʩʠʯʝʥʠʡ ʦʩʥʦʚʘʤʠ ï 39,8ï42,0 ʤʛ ʝʢʚ. ʥʘ 100 ʛ, ʤʘʻ 

ʛʽʜʨʦʣʽʪʠʯʥʫ ʢʠʩʣʦʪʥʽʩʪʴ 1,8ï2,7 ʤʛ ʝʢʚ. ʥʘ 100 ʛ ˇʨʫʥʪʫ. ɺʤʽʩʪ ʛʫʤʫʩʫ (ʟʘ 

ʊʶʨʽʥʠʤ) ï 3,2 %. ʈʫʭʦʤʠʤʠ ʬʦʨʤʘʤʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʩʝʨʝʜʥʴʦ ʟʘʙʝʟʧʝ-

ʯʝʥʠʡ: ʚʤʽʩʪ ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ 14,4ï16,6; ʬʦʩʬʦʨʫ ï 11,0ï12,0, ʢʘʣʽʶ ï

7,8ï8,0 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. 

 ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʾʭ ʨʦʟʧʦʜʽʣʦʤ ʪʘ ʟʥʘʯʥʠʤ ʜʝʬʽʮʠʪʦʤ 

ʫ ʦʢʨʝʤʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʩʦʾ, ʱʦ ʤʘʣʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ 

çʩʽʚʙʘïʩʭʦʜʠè, ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʟʘʛʘʣʦʤ.  

 ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʧʦʣʴʦʚʠʡ ʜʦʩʣʽʜ ï ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʽʾ ʪʘ 

ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʟʦʚʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʽʜʨʘʭʫʥʢʦʚʦ-ʚʘʛʦʚʠʡ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ, 
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ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ. 

 ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ï ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ. ɿʦʢʨʝʤʘ, 

ʚʠʚʯʘʶʯʠ ʚʧʣʠʚ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʦʨʪʠ ʩʦʾ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʩʦʨʪʫ ʊʨʽʘʜʘ, 

ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʚʘʣʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 800 ʪʘ 900 ʪʠʩ. ʩʭʦʞʠʭ 

ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ. ʅʘʡʙʽʣʴʰʫ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʮʽ ʩʦʨʪʠ ʩʦʾ, ʟʘ ʫʩʽʭ ʩʪʨʦʢʽʚ 

ʩʽʚʙʠ, ʩʬʦʨʤʫʚʘʣʠ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 900 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ.  ʊʘʢ, ʫ ʩʦʨʪʫ 

ɼʽʘʜʝʤʘ ʇʦʜʽʣʣʷ ʟʨʦʩʪʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 700 ʪʠʩ. 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ, ʩʪʘʥʦʚʠʣʦ 0,31ï0,42 ʪ/ʛʘ ʘʙʦ 8,9ï19,2 %, ʫ ʩʦʨʪʫ ʂʠɺʽʥ 

ï 0,32ï0,36 ʪ/ʛʘ ʘʙʦ 12,4ï15,6 %, ʫ ʩʦʨʪʫ ʂʥʷʞʥʘ ï 0,33ï0,53 ʪ/ʛʘ ʘʙʦ 16,0ï22,9 

% ʪʘ ʫ ʩʦʨʪʫ ʍʫʪʦʨʷʥʦʯʢʘ ï  ʥʘ 0,11ï0,22 ʪ/ʛʘ ʘʙʦ 4,2ï10,1 %  ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʨʦʢʫ ʩʽʚʙʠ (ʪʘʙʣ. 1).  

 ɿʤʝʥʰʝʥʥʷ ʞ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʠʱʝʟʛʘʜʘʥʠʭ ʩʦʨʪʽʚ ʩʦʾ ʜʦ 600 ʪʘ 500 ʪʠʩ. 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʟʘ 

ʫʩʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ. ʅʘʡʤʝʥʰʫ ʫʨʦʞʘʡʥʽʩʪʴ ʫʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʦʨʪʠ ʩʦʾ 

ʩʬʦʨʤʫʚʘʣʠ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 500 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ. ɿʤʝʥʰʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʣʦ: ʫ ʩʦʨʪʫ ɼʽʘʜʝʤʘ ʇʦʜʽʣʣʷ ï  0,39ï0,54 ʪ/ʛʘ ʘʙʦ  15,3ï20,1 

%, ʫ ʩʦʨʪʫ ʂʠɺʽʥ ï  0,50ï0,60 ʪ/ʛʘ ʘʙʦ 19,6ï26,0 %, ʫ ʩʦʨʪʫ ʂʥʷʞʥʘ ï  0,28ï0,40 

ʪ/ʛʘ ʘʙʦ 13,6ï18,3 % ʪʘ ʫ ʩʦʨʪʫ ʍʫʪʦʨʷʥʦʯʢʘ ï 0,22ï0,28 ʪ/ʛʘ ʘʙʦ 9,9ï11,0 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 700 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ. 

 ʈʘʟʦʤ ʟ ʪʠʤ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʦʨʪ ʩʦʾ ʊʨʽʘʜʘ, ʟʘ ʫʩʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ, 

ʥʘʡʚʠʱʫ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ 2,75ï3,04 ʪ/ʛʘ ʬʦʨʤʫʚʘʚ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 700 ʪʠʩ. 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 800 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 

1 ʛʘ ʘʙʦ ʾʾ ʟʤʝʥʰʝʥʥʷ ʜʦ 600 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ ʟʫʤʦʚʣʶʚʘʣʦ 

ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 5,4ï7,9 % ʪʘ 4,7ï5,3 %, ʪʦʜʽ ʷʢ 

ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 900 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʘʙʦ ʾʾ 

ʟʤʝʥʰʝʥʥʷ ʜʦ 500 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 6,6ï13,4 % ʪʘ 17,8ï25,7 % ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ 1.  

ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʩʦʨʪʽʚ ʩʦʾ ʟ ʨʽʟʥʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, ʪ/ʛʘ (ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2016ï2019 ʨʨ.) 
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ʈʘʥʥʽʡ (ɯɯɯ ʜʝʢʘʜʘ ʢʚʽʪʥʷ) ʆʧʪʠʤʘʣʴʥʠʡ (ɯ ʜʝʢʘʜʘ ʪʨʘʚʥʷ) ʇʽʟʥʽʡ (ɯɯ ʜʝʢʘʜʘ ʪʨʘʚʥʷ) 

ʫʨʦʞʘʡ-
ʥʽʩʪʴ, 
ʪ/ʛʘ 

ʚʽʜʭʠʣʝʥʥʷ, % ʫʨʦʞʘʡ-
ʥʽʩʪʴ, 
ʪ/ʛʘ 

ʚʽʜʭʠʣʝʥʥʷ, % ʫʨʦʞʘʡ-
ʥʽʩʪʴ, 
ʪ/ʛʘ 

ʚʽʜʭʠʣʝʥʥʷ, % 
ʟʘ 

ʩʪʨʦʢʦʤ 

ʩʽʚʙʠ 

ʟʘ 

 ʥʦʨʤʦʶ 

ʚʠʩʽʚʫ 

ʟʘ 

ʩʪʨʦʢʦʤ 

ʩʽʚʙʠ 

ʟʘ 

ʥʦʨʤʦʶ 

ʚʠʩʽʚʫ 

ʟʘ 

ʩʪʨʦʢʦʤ 

ʩʽʚʙʠ 

ʟʘ 

ʥʦʨʤʦʶ 

ʚʠʩʽʚʫ 
ɼʽʘʜʝʤʘ ʇʦʜʽʣʣʷ 

500 1,75 -5,4 -20,1 1,85 - -23,7 2,15 +16,2 -15,3 

600 2,00 -7,8 -8,7 2,17 - -12,9 2,35 +8,3 -7,5 

700 2,19 -8,4 - 2,39 - - 2,54 +6,3 - 

800 2,61 -1,9 +19,2 2,56 - +7,1 2,72 +6, 2 +7,1 

900 2,61 -3,3 +19,2 2,70 - +8,9 2,90 +7,4 +14,2 

ʂʠɺʽʥ 

500 1,71 -9,0 -26,0 1,88 - -21,0 2,13 +13,3 -19,6 
600 2,12 -5,3 -8,2 2,24 - -5,9 2,44 +8,9 -7,9 
700 2,31 -2,9 - 2,38 - - 2,65 +11,3 - 
800 2,51 -3,1 +8,6 2,59 - +8,8 2,87 +10,8 +8,3 
900 2,67  -1,1 +15,6 2,70 - +13,4 2,98 +10,4 +12,4 

ʂʥʷʞʥʘ 

500 1,78 -4,3 -13,6 1,86 - -18,3 1,96 +5,4 -15,1 
600 1,83 -9,4 -11,2 2,02 - -7,3 2,19 +8,4 -5,2 
700 2,06 -5,5 - 2,18 - - 2,31 +6,0 - 
800 2,13 -9,7 +3,3 2,36 - +8,2 2,54 +7,6 +9,9 
900 2,39 -9,1 +16,0 2,63 - +20,6 2,84 +8,0 +22,9 

ʍʫʪʦʨʷʥʦʯʢʘ 

500 1,93 -3,5 11,0 2,00 - 9,9 2,35 17,5 10,6 
600 2,05 -4,2 5,5 2,14 - 3,6 2,49 15,9 5,3 
700 2,17  -2,2 - 2,22 - - 2,63 18,5 - 
800 2,32 +1,3 6,9 2,29 - 3,1 2,74 19,6 4,2 
900 2,39 +2,6 10,1 2,33 - 4,9 2,74 17,6 4,2 

ʊʨʽʘʜʘ 

500 2,05 -6,0 -25,7 2,18 - -20,7 2,50 +14,7 -17,8 
600 2,63 +0,8 -4,7 2,61 - -5,1 2,88 +10,3 -5,3 
700 2,76 +0,4 - 2,75 - - 3,04 +10,5 - 
800 2,61 +1,5 -5,4 2,57 - -6,5 2,80 +8,9 -7,9 
900 2,39 -2,0 -13,4 2,44 - -11,3 2,84 +16,4 -6,6 

 

ʋʟʘʛʘʣʴʥʠʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʦʨʪʠ ʩʦʾ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʬʦʨʤʫʚʘʣʠ ʟʘ 

ʧʽʟʥʴʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, ʦʙʫʤʦʚʣʝʥʦ ʢʨʘʱʠʤʠ 

ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ, ʱʦ ʩʢʣʘʜʘʣʠʩʷ ʥʘ ʯʘʩ ʩʽʚʙʠ ʪʘ ʧʦʯʘʪʢʦʚʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ 
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ʨʦʩʣʠʥ ʩʦʾ, ʘ ʩʘʤʝ ʜʦʙʨʝ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʪʘ 

ʦʧʪʠʤʘʣʴʥʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. 

ɿʦʢʨʝʤʘ, ʫ ʩʦʨʪʫ ɼʽʘʜʝʤʘ ʇʦʜʽʣʣʷ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʟʘ ʧʽʟʥʴʦʛʦ 

ʩʪʨʦʢʫ ʩʽʚʙʠ ʩʢʣʘʣʘ 2,15ï2,90 ʪ/ʛʘ, ʱʦ ʥʘ 0,15ï0,30 ʪ/ʛʘ ʘʙʦ 6,2ï16,2 % ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤ. ɿʤʽʱʝʥʥʷ ʩʽʚʙʠ ʩʦʾ ʫ ʙʽʣʴʰ ʨʘʥʥʽ ʩʪʨʦʢʠ  ʟʫʤʦʚ-

ʣʶʚʘʣʦ ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʥʘ 0,09ï0,20 ʪ/ʛʘ ʘʙʦ 1,9ï8,4 %  ʧʦʨʽʚ-

ʥʷʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʩʪʨʦʢʦʤ ʩʽʚʙʠ. 

ʉʽʚʙʘ ʩʦʾ ʩʦʨʪʫ ʂʠɺʽʥ ʫ ʧʽʟʥʽ ʩʪʨʦʢʠ ʟʘʙʝʟʧʝʯʠʣʘ, ʫ ʩʝʨʝʜʥʴʦʤʫ, 2,13ï

2,98 ʪ/ʛʘ ʥʘʩʽʥʥʷ, ʱʦ ʥʘ 0,20ï0,28 ʪ/ʛʘ ʘʙʦ 8,9ï13,3 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʜʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ, ʪʦʜʽ ʷʢ ʟʤʽʱʝʥʥʷ ʩʽʚʙʠ ʫ ʙʽʣʴʰ ʨʘʥʥʽ ʩʪʨʦʢʠ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,03ï0,17 ʪ/ʛʘ ʘʙʦ 1,1ï9,0 % ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ. 

 ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʩʦʨʪʫ ʩʦʾ ʂʥʷʞʥʘ ʪʘʢʦʞ 

ʦʪʨʠʤʘʣʠ ʟʘ ʩʽʚʙʠ ʫ ʧʽʟʥʽ ʩʪʨʦʢʠ ï 1,96ï2,84 ʪ/ʛʘ, ʱʦ ʥʘ 0,10ï0,21 ʪ/ʛʘ ʘʙʦ 5,4ï

8,4 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʩʪʨʦʢʦʤ ʩʽʚʙʠ. ʉʽʚʙʘ ʫ ʙʽʣʴʰ ʨʘʥʥʽ 

ʩʪʨʦʢʠ ʟʫʤʦʚʠʣʘ ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,08ï0,24 ʪ/ʛʘ ʘʙʦ 4,3ï9,7 %. 

ʉʦʨʪ ʩʦʾ ʍʫʪʦʨʷʥʦʯʢʘ ʬʦʨʤʫʚʘʚ ʟʘ ʧʽʟʥʴʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ ï 2,35ï2,74 ʪ/ʛʘ 

ʥʘʩʽʥʥʷ, ʱʦ ʥʘ 0,34ï0,45 ʪ/ʛʘ  ʘʙʦ 15,9ï19,6 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʜʦ ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ. ʆʜʥʘʢ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʟʤʽʱʝʥʥʷ ʩʽʚʙʠ ʫ ʨʘʥʥʽ ʩʪʨʦʢʠ ʚʽʜʭʠʣʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʫʨʦʞʘʡʥʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ, ʙʫʣʦ ʥʝʟʥʘʯʥʠʤ ʽ ʩʪʘʥʦʚʠʣʦ 

ʣʠʰʝ 0,03ï0,09 ʪ/ʛʘ ʘʙʦ 1,3ï4,2 %. 

ʉʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʩʦʨʪʫ ʩʦʾ ʊʨʽʘʜʘ ʙʫʣʘ 

ʥʘʡʚʠʱʦʶ ʪʘ ʟʘ ʧʽʟʥʴʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ ʩʢʣʘʣʘ 2,50ï3,04 ʪ/ʛʘ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤʠ 

ʚʠʩʽʚʫ, ʱʦ ʥʘ 0,23ï0,40 ʪ/ʛʘ ʘʙʦ 8,9ï16,4 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤ 

ʩʪʨʦʢʦʤ ʩʽʚʙʠ, ʪʦʜʽ ʷʢ ʟʘ ʩʽʚʙʠ ʫ ʨʘʥʥʽ ʩʪʨʦʢʠ ʚʽʜʭʠʣʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʙʫʣʦ ʫ 

ʤʝʞʘʭ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ.  

ʇʨʦʚʝʜʝʥʘ ʥʘʤʠ ʤʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʘ, 

ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʯʠʥʥʠʢʠ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʘʩʽʥʥʷ ʩʦʨʪʘʤʠ ʩʦʾ ʪʘ ʟʤʽʥʶʚʘʣʠʩʷ ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʦʢʨʝʤʘ, ʜʣʷ ʩʦʨʪʽʚ 

ʩʦʾ ɼʽʘʜʝʤʘ ʇʦʜʽʣʣʷ, ʂʠɺʽʥ, ʂʥʷʞʥʘ ʪʘ ʍʫʪʦʨʷʥʦʯʢʘ  ʫ ʧʝʨʰʠʡ ʨʽʢ ʜʦʩʣʽʜʞʝʥʴ 
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ʙʽʣʴʰ ʚʧʣʠʚʦʚʠʤ ʙʫʚ ʩʪʨʦʢ ʩʽʚʙʠ, ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʷʢʦʛʦ ʩʢʣʘʣʘ 48,9ï83,9 %, ʪʦʜʽ 

ʷʢ ʫ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʚʦʥʘ ʟʤʝʥʰʠʣʘʩʷ ʜʦ 38,1ï43,9 %, ʘ ʯʘʩʪʢʘ ʚʧʣʠʚʫ  ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʟʨʦʩʣʘ ʜʦ 50,1ï51,9 %  (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2.  

ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʘʩʽʥʥʷ ʩʦʨʪʘʤʠ ʩʦʾ ʟ ʨʽʟʥʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ, % 

 

ʉʦʨʪ ʩʦʾ 
ɼʦʩʣʽʜʞʫʚʘʥʠʡ 

ʯʠʥʥʠʢ 
2016 ʨ. 2017 ʨ. 2018 ʨ. 2019 ʨ. 

ɼʽʘʜʝʤʘ ʇʦʜʽʣʣʷ 
ʩʪʨʦʢ ʩʽʚʙʠ 58,8 39,9 41,5 38,1 

ʥʦʨʤʘ ʚʠʩʽʚʫ 33,6 51,1 51,6 51,2 

ʂʠɺʽʥ 
ʩʪʨʦʢ ʩʽʚʙʠ 48,9 41,2 38,9 39,3 

ʥʦʨʤʘ ʚʠʩʽʚʫ 45,8 51,2 51,3 51,1 

ʂʥʷʞʥʘ 
ʩʪʨʦʢ ʩʽʚʙʠ 71,5 43,4 39,9 41,2 

ʥʦʨʤʘ ʚʠʩʽʚʫ 12,7 50,1 50,9 50,9 

ʍʫʪʦʨʷʥʦʯʢʘ 
ʩʪʨʦʢ ʩʽʚʙʠ 83,9 43,9 42,4 43,6 

ʥʦʨʤʘ ʚʠʩʽʚʫ 12,8 50,7 51,0 51,9 

ʊʨʽʘʜʘ 
ʩʪʨʦʢ ʩʽʚʙʠ 40,1 45,1 44,4 43,8 

ʥʦʨʤʘ ʚʠʩʽʚʫ 49,7 50,8 50,8 51,6 

 

  ɼʣʷ ʩʦʨʪʫ ʩʦʾ ʊʨʽʘʜʘ, ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ, ʙʽʣʴʰʠʡ 

ʚʧʣʠʚ (49,7ï51,6 %) ʤʘʣʘ ʥʦʨʤʘ ʚʠʩʽʚʫ, ʪʦʜʽ ʷʢ ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʩʪʨʦʢʫ ʩʽʚʙʠ 

ʩʪʘʥʦʚʠʣʘ 40,1ï45,1 %.  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʦʨʪʠ ʩʦʾ ʬʦʨʤʫʚʘʣʠ ʟʘ ʧʽʟʥʴʦʛʦ 

ʩʪʨʦʢʫ ʩʽʚʙʠ: ɼʽʘʜʝʤʘ ʇʦʜʽʣʣʷ ï 2,90 ʪ/ʛʘ, ʂʠɺʽʥ ï 2,98 ʪ/ʛʘ, ʂʥʷʞʥʘ ï 2,84 ʪ/ʛʘ 

ï ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 900 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ, ʩʦʨʪ ʩʦʾ ʍʫʪʦʨʷʥʦʯʢʘ ï 2,74 ʪ/ʛʘ ï ʟ 

ʥʦʨʤʦʶ ʚʠʩʽʚʫ 800 ʪʘ 900 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʪʘ ʩʦʨʪ ʩʦʾ ʊʨʽʘʜʘ ï 3,04 ʪ/ʛʘ ï ʟ 

ʥʦʨʤʦʶ ʚʠʩʽʚʫ 700 ʪʠʩ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ.  

 ɼʣʷ  ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʩʦʾ, ʙʽʣʴʰ ʚʧʣʠʚʦʚʦʶ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ, ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ, ʙʫʣʘ ʥʦʨʤʘ ʚʠʩʽʚʫ. ʈʘʟʦʤ ʟ 

ʪʠʤ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʣʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ.  
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ʆɿʅɸʂʀ ʅɽʉʊɸʏɯ ʊɸ ʅɸɼʃʀʐʂʋ ɽʃɽʄɽʅʊɯɺ ɾʀɺʃɽʅʅʗ 

ʈʆʉʃʀʅ ʂɸʈʊʆʇʃɯ  

  

ʅʝʜʽʣʴʩʴʢʘ ʋʣʷʥʘ ɯʚʘʥʽʚʥʘ 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ 

 

ɺʩʪʫʧ. ɻʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ ʻ 

ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʂʘʨʪʦʧʣʷ ʜʦʙʨʝ ʨʝʘʛʫʻ ʥʘ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʟʥʘʯʥʠʤʠ ʧʨʠʨʦʩʪʘʤʠ ʚʨʦʞʘʶ ʙʫʣʴʙ ʫ ʚʩʽʭ ʛʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʙʨʠʚʘ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʞʠʚʥʽ, ʩʤʘʢʦʚʽ, ʢʫʣʽʥʘʨʥʽ, ʥʘʩʽʥʥʽ 

ʪʘ ʢʦʨʤʦʚʽ ʷʢʦʩʪʽ ʙʫʣʴʙ. ʇʦʣʽʧʰʫʶʪʴ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʨʫʥʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺʥʝʩʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʙʨʠʚ ʫ ʧʝʚʥʠʭ ʥʦʨʤʘʭ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʘʜʟʝʤʥʦʾ (ʙʫʣʴʙʠ, ʢʦʨʽʥʥʷ) ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʧʨʠʩʢʦʨʶʚʘʪʠ ʽ 

ʟʘʪʨʠʤʫʚʘʪʠ ʜʦʩʪʠʛʘʥʥʷ ʚʨʦʞʘʶ, ʟʙʽʣʴʰʫʚʘʪʠ ʽ ʟʤʝʥʰʫʚʘʪʠ ʚ ʙʫʣʴʙʘʭ ʚʤʽʩʪ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʢʨʦʭʤʘʣʶ, ʚʽʪʘʤʽʥʽʚ. ɺʽʜ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʥʝʩʪʘʯʽ ʘʟʦʪʫ ʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʩʧʦʩ-

ʪʝʨʽʛʘʶʪʴʩʷ ʙʣʽʜʦ-ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʣʠʩʪʷ, ʜʨʽʙʥʽ ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ, ʢʦʨʦʪʢʽ ʽ 

ʪʦʥʢʽ ʧʘʛʦʥʠ ʩʪʝʙʝʣ, ʩʣʘʙʢʝ ʛʽʣʢʫʚʘʥʥʷ, ʨʘʥʥʻ ʚʽʜʤʠʨʘʥʥʷ ʣʠʩʪʷ, ʥʝʜʦʩʪʘʪʥʻ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʫ ʙʫʣʴʙʠ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʥʠʟʴʢʠʡ ʫʨʦʞʘʡ ʪʘ ʚʤʽʩʪ ʩʫʭʠʭ 

ʨʝʯʦʚʠʥ. 

ʅʝʩʪʘʯʫ ʘʟʦʪʫ ʚ ʨʦʩʣʠʥʘʭ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʥʘ ʚʩʽʭ 

ʪʠʧʘʭ ˇʨʫʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʚʝʩʥʦʶ, ʢʦʣʠ ʥʽʪʨʘʪʠ ʚʠʤʠʪʽ ʚ ʛʣʠʙʦʢʽ ʰʘʨʠ ˇʨʫʥʪʫ ʧʨʠ 

ʪʘʥʝʥʥʽ ʩʥʽʛʫ, ʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʱʝ ʧʨʦʪʽʢʘʶʪʴ ʩʣʘʙʦ. ʋ ʣʽʪʥʠʡ ʯʘʩ 

ʨʦʩʣʠʥʠ ʥʝʨʽʜʢʦ ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʥʝʩʪʘʯʽ ʘʟʦʪʫ ʥʘ ʧʽʱʘʥʠʭ ʽ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʡʦʛʦ ʚʠʤʠʚʘʥʥʷ ʜʦʱʘʤʠ. 

ʅʝʩʪʘʯʘ ʬʦʩʬʦʨʫ ʩʧʨʠʯʠʥʶʻ ʪʝʤʥʦ-ʟʝʣʝʥʠʡ, ʟ ʛʦʣʫʙʠʤ ʚʽʜʪʽʥʢʦʤ ʢʦʣʽʨ 
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ʣʠʩʪʢʽʚ. ʂʨʘʾ ʥʠʞʥʽʭ ʣʠʩʪʢʽʚ ʧʨʠ ʮʴʦʤʫ ʥʘʙʫʚʘʶʪʴ ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ ʽ 

ʚʽʜʤʠʨʘʶʪʴ; ʬʘʟʠ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ ʮʚʽʪʽʥʥʷ, ʟʘʪʨʠʤʫʶʪʴʩʷ; ʨʽʩʪ ʧʨʠʛʥʽʯʝʥʠʡ, 

ʤʦʣʦʜʝ ʣʠʩʪʷ ʜʨʽʙʥʝ. ʆʟʥʘʢʠ ʛʦʣʦʜʫʚʘʥʥʷ ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʧʝʨʰʫ ʥʘ ʥʠʞʥʽʭ 

ʣʠʩʪʢʘʭ ʽ ʧʦʰʠʨʶʶʪʴʩʷ ʜʦʛʦʨʠ. ʅʝʩʪʘʯʘ ʬʦʩʬʦʨʫ ʤʦʞʝ ʚʠʷʚʣʷʪʠʩʷ ʥʘ ʚʩʽʭ 

ʪʠʧʘʭ ˇʨʫʥʪʽʚ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʢʠʩʣʠʭ, ʷʢʽ ʙʘʛʘʪʽ ʨʫʭʦʤʠʤʠ ʩʧʦʣʫʢʘʤʠ 

ʘʣʶʤʽʥʽʶ ʪʘ ʟʘʣʽʟʘ. 

ʇʨʠ ʥʝʩʪʘʯʽ ʫ ˇʨʫʥʪʽ ʢʘʣʽʶ ʣʠʩʪʷ ʥʘʙʫʚʘʻ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ, ʟ ʙʨʦʥʟʦʚʠʤ 

ʚʽʜʪʽʥʢʦʤ ʢʦʣʴʦʨʫ, ʘ ʟʛʦʜʦʤ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʙʫʨʽʥʥʷ ʽ ʚʽʜʤʠʨʘʥʥʷ ʪʢʘʥʠʥ ʧʦ 

ʢʨʘʷʭ ʣʠʩʪʢʽʚ, ʫʢʦʨʦʯʝʥʽ ʤʽʞʚʫʟʣʷ ʽ ʙʽʣʴʰ ʪʽʩʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʯʘʩʪʦʢ ʣʠʩʪʢʽʚ, 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʽʩʪ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʤʦʨʰʢʫʚʘʪʽʩʪʴ ʣʠʩʪʢʽʚ. 

ʃʠʩʪʷ ʧʝʨʝʜʯʘʩʥʦ ʚʪʨʘʯʘʻ ʪʫʨʛʦʨ, ʟʘʩʠʭʘʻ ʡ ʦʧʘʜʘʻ. ʆʟʥʘʢʠ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʩʧʝʨʰʫ ʥʘ ʩʪʘʨʠʭ ʥʠʞʥʽʭ ʣʠʩʪʢʘʭ, ʧʽʟʥʽʰʝ - ʥʘ ʩʝʨʝʜʥʽʭ ʽ ʚʝʨʭʥʽʭ. ʉʪʦʣʦʥʠ ʽ 

ʢʦʨʽʥʮʽ ʨʦʩʣʠʥ ʧʨʠ ʥʝʩʪʘʯʽ ʫ ˇʨʫʥʪʽ ʢʘʣʽʶ ʚʢʦʨʦʯʝʥʽ. 

ʆʩʦʙʣʠʚʦ ʯʘʩʪʦ ʢʘʨʪʦʧʣʷ ʧʦʪʝʨʧʘʻ ʚʽʜ ʥʝʩʪʘʯʽ ʢʘʣʽʶ ʥʘ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ ʽ 

ʪʦʨʬʦʚʠʱʘʭ. ʎʽ ˇʨʫʥʪʠ ʥʝʨʽʜʢʦ ʻ ʙʽʜʥʠʤʠ ʥʘ ʢʘʣʽʡ. ʂʨʽʤ ʪʦʛʦ, ʫ ʥʠʭ ʤʽʩʪʠʪʴʩʷ 

ʙʘʛʘʪʦ ʢʘʣʴʮʽʶ ʪʘ ʤʘʛʥʽʶ, ʱʦ ʫʪʨʫʜʥʶʻ ʥʘʜʭʦʜʞʝʥʥʷ ʢʘʣʽʶ ʚ ʨʦʩʣʠʥʫ. ʅʝʩʪʘʯʘ 

ʢʘʣʽʶ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʽ ʥʘ ʧʽʱʘʥʠʭ ʪʘ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. ɹʨʦʥʟʦʚʽʩʪʴ 

ʣʠʩʪʢʽʚ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ ʢʘʨʪʦʧʣʽ, ʧʨʦʪʝ ʧʨʠ ʛʦʩʪʨʦʤʫ 

ʛʦʣʦʜʫʚʘʥʥʽ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʴ ʥʘʚʽʪʴ ʫ ʧʝʨʽʦʜ ʙʫʪʦʥʽʟʘʮʽʾ. 

ʇʨʠ ʥʝʩʪʘʯʽ ʫ ˇʨʫʥʪʽ ʢʘʣʴʮʽʶ ʤʦʣʦʜʽ ʣʠʩʪʢʠ ʥʘʙʫʚʘʶʪʴ ʥʝʧʨʘʚʠʣʴʥʦʾ 

ʬʦʨʤʠ, ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʚʠʢʨʠʚʣʝʥʽ ʘʙʦ ʟ ʧʦʤʽʪʥʠʤ ʟʘʢʨʫʯʫʚʘʥʥʷʤ ʢʨʘʾʚ ʜʦʛʦʨʠ. 

ʇʦ ʢʨʘʷʭ ʟ'ʷʚʣʷʶʪʴʩʷ ʙʫʨʽ ʧʣʷʤʠ; ʪʦʯʢʘ ʨʦʩʪʫ ʚʽʜʤʠʨʘʻ. ɿʘʭʚʦʨʶʚʘʥʥʷ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ. ɺʝʨʭʥʽ ʣʠʩʪʢʠ ʧʨʠ ʮʴʦʤʫ ʩʢʨʫʯʫʶʪʴʩʷ ʢʨʘʷʤʠ 

ʜʦʛʦʨʠ. ɺʦʥʠ ʜʝʱʦ ʩʚʽʪʣʽʰʽ, ʘ ʽʥʰʽ - ʯʘʩʪʦ ʨʦʞʝʚʦʛʦ ʯʠ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ. ʇʨʠ 

ʥʝʩʪʘʯʽ ʢʘʣʴʮʽʶ ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ ʚ ʙʫʣʴʙʘʭ ʪʝʤʥʽʻ. 

ʇʨʠ ʥʝʩʪʘʯʽ ʫ ˇʨʫʥʪʽ ʤʘʛʥʽʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʪʽʢ ʡʦʛʦ ʟ ʥʠʞʥʽʭ ʽ ʩʝʨʝʜʥʽʭ 

ʷʨʫʩʽʚ ʣʠʩʪʢʽʚ, ʜʝ ʚʽʥ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ. ʈʦʟʚʠʚʘʻʪʴʩʷ ʭʣʦʨʦʟ ʪʢʘʥʠʥ, ʱʦ 

ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʞʠʣʦʢ. ʃʠʩʪʢʠ ʩʚʽʪʣʽʰʘʶʪʴ, ʢʦʣʽʨ ʧʦ ʢʨʘʷʭ ʤʽʞ ʞʠʣʢʘʤʠ 

ʟʤʽʥʶʻʪʴʩʷ ʽʟ ʟʝʣʝʥʦʛʦ ʥʘ ʞʦʚʪʠʡ. ʂʨʫʧʥʽ ʞʠʣʢʠ ʣʠʩʪʢʘ ʟʘʣʠʰʘʶʪʴʩʷ ʟʝʣʝʥʠʤʠ. 

ʄʽʞ ʥʠʤʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʧʣʷʤʠ ʩʧʦʯʘʪʢʫ ʘʥʪʦʮʽʘʥʦʚʦʛʦ, ʘ ʧʽʟʥʽʰʝ ʙʫʨʦʛʦ 
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ʢʦʣʴʦʨʫ. ʊʢʘʥʠʥʘ ʧʣʷʤ ʚʽʜʤʠʨʘʻ ʽ ʚʠʩʠʭʘʻ. ɺʽʜʤʝʨʣʽ ʧʣʷʤʠ ʥʘ ʧʣʘʩʪʠʥʮʽ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘʣʴʥʦʾ ʞʠʣʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʙʨʦʥʟʫʚʘʪʦʩʪʽ, ʢʨʘʾ ʣʠʩʪʢʘ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʫʰʢʦʜʞʝʥʠʤʠ. ʆʟʥʘʢʠ ʛʦʣʦʜʫʚʘʥʥʷ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʽ ʧʦʰʠʨʶʶʪʴʩʷ ʚʽʜ ʥʠʞʥʽʭ ʣʠʩʪʢʽʚ ʜʦʛʦʨʠ. ʋʨʘʞʝʥʝ ʣʠʩʪʷ 

ʧʝʨʝʜʯʘʩʥʦ ʦʧʘʜʘʻ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʦʩʣʠʥʘ ʟʥʠʟʫ ʦʛʦʣʶʻʪʴʩʷ. ɺʝʛʝʪʘʪʠʚʥʘ 

ʯʘʩʪʠʥʘ ʪʘʢʦʞ ʧʝʨʝʜʯʘʩʥʦ ʟʘʩʠʭʘʻ. 

ʄʘʛʥʽʻʚʝ ʛʦʣʦʜʫʚʘʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʜʦʱʦʚʽ ʨʦʢʠ ʥʘ 

ʧʽʱʘʥʠʭ ʽ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʙʽʜʥʠʭ ʥʘ ʮʝʡ ʝʣʝʤʝʥʪ. ʏʠʤ ʚʠʱʦʶ ʻ ʢʠʩʣʦʪʥʽʩʪʴ 

ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ, ʪʠʤ ʩʠʣʴʥʽʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝʩʪʘʯʘ ʤʘʛʥʽʶ, 

ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʤʝʥʰʝ ʥʘʜʭʦʜʠʪʴ ʫ ʨʦʩʣʠʥʠ ʧʨʠ ʢʠʩʣʽʡ ʨʝʘʢʮʽʾ ˇʨʫʥʪʫ. 

ʅʝʩʪʘʯʘ ʫ ˇʨʫʥʪʽ ʟʘʣʽʟʘ ʩʧʨʠʯʠʥʶʻ ʧʝʨʝʜʫʩʽʤ ʙʣʽʜʦ-ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʣʠʩʪʷ 

(ʙʝʟ ʚʽʜʤʠʨʘʥʥʷ ʪʢʘʥʠʥ). ɺʝʨʭʥʽ ʤʦʣʦʜʽ ʣʠʩʪʦʯʢʠ ʭʣʦʨʦʪʠʯʥʽ, ʦʜʥʘʢ ʞʠʣʢʠ ʚ 

ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʱʝ ʟʝʣʝʥʽ. ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ ʩʧʝʨʰʫ 

ʚʽʜʤʠʨʘʶʪʴ ʪʢʘʥʠʥʠ ʥʘ ʢʨʘʷʭ ʤʦʣʦʜʠʭ ʣʠʩʪʢʽʚ ʽ ʟʘʩʠʭʘʶʪʴ ʧʘʛʦʥʠ. ʉʪʘʨʝ ʣʠʩʪʷ 

ʤʘʻ ʟʚʠʯʘʡʥʠʡ ʟʝʣʝʥʠʡ ʢʦʣʽʨ. ɻʦʣʦʜʫʚʘʥʥʷ ʨʦʩʣʠʥʠ ʢʘʨʪʦʧʣʽ ʚʽʜ ʥʝʩʪʘʯʽ ʟʘʣʽʟʘ 

ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ˇʨʫʥʪʘʭ, ʷʢʽ ʙʘʛʘʪʽ ʢʘʣʴʮʽʻʤ ʽ ʤʘʶʪʴ ʣʫʞʥʫ ʨʝʘʢʮʽʶ. 

ʅʘʜʣʠʰʦʢ ʬʦʩʬʦʨʫ ʽ ʥʝʩʪʘʯʘ ʢʘʣʽʶ ʧʦʩʠʣʶʶʪʴ ʟʘʣʽʟʥʝ ʛʦʣʦʜʫʚʘʥʥʷ ʨʦʩʣʠʥ. 

ʇʨʠ ʥʝʩʪʘʯʽ ʫ ˇʨʫʥʪʽ ʙʦʨʫ ʤʦʣʦʜʝ ʚʝʨʭʽʚʢʦʚʝ ʣʠʩʪʷ ʩʪʘʻ ʙʣʽʜʦ-ʟʝʣʝʥʠʤ, 

ʪʦʯʢʠ ʨʦʩʪʫ ʮʝʥʪʨʘʣʴʥʠʭ ʩʪʝʙʝʣ ʚʽʜʤʠʨʘʶʪʴ, ʧʦʩʠʣʝʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʽʯʥʽ 

ʧʘʛʦʥʠ. ʈʦʩʣʠʥʠ ʮʚʽʪʫʪʴ ʩʣʘʙʢʦ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ ʣʠʩʪʢʠ ʽ ʢʚʽʪʢʠ 

ʦʧʘʜʘʶʪʴ. ʊʦʯʢʠ ʨʦʩʪʫ ʢʦʨʝʥʽʚ ʚʽʜʤʠʨʘʶʪʴ, ʘ ʢʦʨʝʥʽ ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʽ ʩʪʘʶʪʴ 

ʢʦʨʠʯʥʝʚʠʤʠ. 

ʅʝʩʪʘʯʘ ʫ ˇʨʫʥʪʽ ʤʽʜʽ ʩʧʨʠʯʠʥʶʻ ʭʣʦʨʦʟ ʣʠʩʪʷ, ʚʪʨʘʪʫ ʪʫʨʛʦʨʫ, ʧʦʙʽʣʽʥʥʷ 

ʢʽʥʯʠʢʽʚ ʣʠʩʪʢʽʚ ʪʘ ʟʘʪʨʠʤʢʫ ʛʽʣʢʫʚʘʥʥʷ ʩʪʝʙʝʣ. ʄʽʜʥʝ ʛʦʣʦʜʫʚʘʥʥʷ ʨʦʩʣʠʥ 

ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʘʭ. ɺʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʠʣʶʻ ʡʦʛʦ. 

ʇʨʠ ʥʝʩʪʘʯʽ ʫ ˇʨʫʥʪʽ ʤʘʨʛʘʥʮʶ ʤʽʞ ʞʠʣʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʭʣʦʨʦʟ 

ʣʠʩʪʢʽʚ. ɾʠʣʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʟʝʣʝʥʠʤʠ, ʪʦʤʫ ʣʠʩʪʦʢ ʥʘʙʫʚʘʻ ʩʪʨʦʢʘʪʦʛʦ 

ʚʠʛʣʷʜʫ. ʍʣʦʨʦʟʥʽ ʜʽʣʷʥʢʠ ʤʽʞ ʞʠʣʢʘʤʠ ʥʘʙʫʚʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʞʦʚʪʫʚʘʪʦʛʦ 

ʢʦʣʴʦʨʫ. ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ ʭʣʦʨʦʟʥʽ ʜʽʣʷʥʢʠ ʚʽʜʤʠʨʘʶʪʴ, ʪʦʤʫ ʥʘ 

ʣʠʩʪʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʧʣʷʤʠ. ʄʘʨʛʘʥʮʝʚʝ ʛʦʣʦʜʫʚʘʥʥʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ˇʨʫʥʪʘʭ ʽʟ 
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ʥʝʡʪʨʘʣʴʥʦʶ ʽ ʣʫʞʥʦʶ ʨʝʘʢʮʽʻʶ. ɹʽʣʴʰ ʨʽʟʢʦ ʚʦʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʪʦʨʬʦʚʠʭ ʽ 

ʢʘʨʙʦʥʘʪʥʠʭ ˇʨʫʥʪʘʭ. 

ʇʨʠ ʥʝʩʪʘʯʽ ʫ ˇʨʫʥʪʽ ʮʠʥʢʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʢʨʘʧʯʘʩʪʽ ʥʝʢʨʦʪʠʯʥʽ ʧʣʷʤʠ 

ʥʘ ʥʠʞʥʽʡ ʩʪʦʨʦʥʽ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʪʘ ʭʣʦʨʦʟ ʯʘʩʪʦʢ ʣʠʩʪʢʘ, ʷʢʠʡ 

ʧʦʰʠʨʶʻʪʴʩʷ ʜʦ ʡʦʛʦ ʚʝʨʰʠʥʠ. ʇʨʠ ʛʦʩʪʨʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ ʨʽʩʪ ʨʦʩʣʠʥʠ 

ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʣʠʩʪʢʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʥʠʞʥʽʭ, ʚ'ʷʥʫʪʴ ʽ ʟʘʩʠʭʘʶʪʴ. 

ʅʘʜʣʠʰʦʢ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʩʧʨʠʯʠʥʶʻ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦ-ʟʝʣʝʥʠʭ, ʥʘʜʤʽʨʥʦ 

ʚʠʩʦʢʠʭ ʩʪʝʙʝʣ, ʷʢʽ ʯʘʩʪʦ ʚʠʣʷʛʘʶʪʴ. ʋʪʚʦʨʝʥʥʷ ʙʫʣʴʙ ʧʨʠ ʮʴʦʤʫ ʟʘʪʨʠʤʫʻʪʴʩʷ. 

ʇʨʠ ʥʘʜʤʽʨʥʽʡ ʢʽʣʴʢʦʩʪʽ ʘʟʦʪʫ ʙʫʣʴʙʠ ʚʟʘʛʘʣʽ ʤʦʞʫʪʴ ʥʝ ʟʘʚ'ʷʟʫʚʘʪʠʩʷ. 

ʅʘʜʣʠʰʦʢ ʙʦʨʫ ʚʠʢʣʠʢʘʻ ʟʘʪʨʠʤʢʫ ʩʭʦʜʽʚ ʢʘʨʪʦʧʣʽ. ʈʽʩʪ ʨʦʩʣʠʥ 

ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʚʦʥʠ ʤʘʶʪʴ ʫʢʦʨʦʯʝʥʽ ʤʽʞʚʫʟʣʷ, ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʢʽʚ ʩʚʽʪʣʽʰʘʻ. 

ʇʨʠ ʩʠʣʴʥʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʭʣʦʨʦʟ ʣʠʩʪʢʽʚ. ʂʽʥʮʽ ʣʠʩʪʢʽʚ ʫ 

ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʩʪʘʶʪʴ ʢʦʨʠʯʥʝʚʠʤʠ, ʨʦʩʣʠʥʠ ʧʽʜʩʠʭʘʶʪʴ, ʽ ʪʦʤʫ ʪʘʢʽ ʢʫʱʽ 

ʜʘʶʪʴ ʥʠʟʴʢʠʡ ʫʨʦʞʘʡ ʙʫʣʴʙ. 

ʅʘʜʣʠʰʦʢ ʭʣʦʨʫ ʚ ˇʨʫʥʪʽ ʚʠʥʠʢʘʻ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʚʥʝʩʝʥʥʽ ʢʘʣʽʡʥʦʾ 

ʩʦʣʽ. ʅʘ ʨʦʩʣʠʥʘʭ ʢʘʨʪʦʧʣʽ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ, ʘʣʝ 

ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʽ ʨʘʥʽʰʝ. ʃʠʩʪʢʠ ʩʪʘʶʪʴ ʙʣʽʜʦ-ʟʝʣʝʥʠʤʠ, ʯʘʩʪʢʠ ʾʭʥʽ 

ʩʢʨʫʯʫʶʪʴʩʷ ʯʦʚʥʠʢʦʤ ʫʟʜʦʚʞ ʛʦʣʦʚʥʦʾ ʞʠʣʢʠ. ʇʽʟʥʽʰʝ ʢʨʘʾ ʣʠʩʪʢʽʚ ʥʘʙʫʚʘʶʪʴ 

ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ ʽ ʚʽʜʤʠʨʘʶʪʴ. ʉʢʨʫʯʫʚʘʥʥʷ ʣʠʩʪʷ ʽ ʚʽʜʤʠʨʘʥʥʷ 

ʢʨʘʾʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʢʠ. ʍʚʦʨʝ ʣʠʩʪʷ ʧʝʨʝʜʯʘʩʥʦ ʚʽʜʤʠʨʘʻ, ʘʣʝ ʥʝ 

ʦʧʘʜʘʻ, ʘ ʟʚʠʩʘʻ ʽʟ ʩʪʝʙʝʣ. ʉʪʝʙʣʦ ʩʪʘʻ ʢʦʨʦʪʰʠʤ ʽ ʪʦʚʱʠʤ. 

ʇʨʠ ʥʘʜʣʠʰʢʫ ʚ ˇʨʫʥʪʽ ʤʽʜʽ ʨʽʩʪ ʢʘʨʪʦʧʣʽ ʟʘʪʨʠʤʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʥʘʜʤʽʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʚʽʜʤʠʨʘʥʥʷ ʨʦʩʣʠʥ.                                        

ʅʘʜʣʠʰʦʢ ʢʘʣʽʶ ʟʘʪʨʠʤʫʻ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʌʦʨʤʫʚʘʥʥʷ ʽ 

ʜʦʟʨʽʚʘʥʥʷ ʙʫʣʴʙ ʧʨʠʩʢʦʨʶʶʪʴʩʷ, ʘʣʝ ʚʦʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʜʨʽʙʥʠʤʠ. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ ʨʘʮʽʦʥʘʣʴʥʝ ʫʜʦʙʨʝʥʥʷ ʢʘʨʪʦʧʣʽ ʧʦʚʠʥʥʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʩʣʠʥʠ ʚ ʝʣʝʤʝʥʪʘʭ ʞʠʚʣʝʥʥʷ ʥʘ ʚʩʽʭ ʬʘʟʘʭ ʾʾ ʨʦʟʚʠʪʢʫ. 
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ʊɽʍʅʆʃʆɻɯʗ ʋʊʈʀʄɸʅʅʗ ʍʋɼʆɹʀ ʋ ʉʇɽʎɯɸʃɯɿʆɺɸʅʆʄʋ 

ʄôʗʉʅʆʄʋ ʉʂʆʊɸʈʉʊɺɯ 

 

ʇʘʥʢʻʻʚ ʉʝʨʛʽʡ ʇʝʪʨʦʚʠʯ, 

 ʢ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɻʨʦʤʠʢ ʆʢʩʘʥʘ ɻʝʥʥʘʜʽʾʚʥʘ,  

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ 

(ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʝʨʩʦʥ, ʚʫʣ. ʉʨʽʪʝʥʩʴʢʘ, 23 

 

ɺʩʪʫʧ. ɺʽʜ ʩʠʩʪʝʤʠ ʽ ʩʧʦʩʦʙʫ ʫʪʨʠʤʘʥʥʷ ʭʫʜʦʙʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʟʜʦʨʦʚ'ʷ, ʚʠʪʨʘʪʠ ʢʦʰʪʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ʧʨʠʤʽʱʝʥʴ, ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ, ʟʘʪʨʘʪʠ ʨʫʯʥʦʾ ʧʨʘʮʽ ʥʘ ʜʦʛʣʷʜ ʟʘ ʪʚʘʨʠʥʘʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʪʨʠʤʘʥʥʷ ʤ'ʷʩʥʦʾ ʭʫʜʦʙʠ ʩʧʨʠʷʻ 

ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʛʘʣʫʟʽ - ɸʣʪʫʭʦʚ ʖ.ʇ.,2004. ʋ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʱʦ ʨʦʟʚʦʜʷʪʴ ʤ'ʷʩʥʫ ʭʫʜʦʙʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʽ ʩʠʩʪʝʤʠ 

ʫʪʨʠʤʘʥʥʷ: ʮʽʣʦʨʽʯʥʫ ʩʪʽʡʣʦʚʫ ʽ ʩʪʽʡʣʦʚʦ-ʧʘʩʦʚʠʱʥʫ (ʚʟʠʤʢʫ - ʩʪʽʡʣʦʚʦ-

ʚʠʛʫʣʴʥʫ, ʚʣʽʪʢʫ - ʧʘʩʦʚʠʱʥʫ). 

ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʟʘ ʷʢʠʤʠ ʦʨʛʘʥʽʟʫʶʪʴ ʢʫʣʴʪʫʨʥʽ ʧʘʩʦʚʠʱʘ, 

ʷʚʣʷʶʪʴʩʷ - ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʦʜʽʚ ʚʠʧʘʩʘʥʥʷ, ʧʝʨʽʦʜ ʚʽʜʧʦʯʠʥʢʫ, ʧʝʨʽʦʜ ʚʠʧʘʩʘʥʥʷ 

ʚ ʦʜʥʦʤʫ ʮʠʢʣʽ, ʨʦʟʤʽʨ ʟʘʛʦʥʽʚ, ʧʣʦʱʘ ʦʜʥʦʛʦ ʟʘʛʦʥʫ, ʧʦʪʨʝʙʘ ʫ ʧʘʩʦʚʠʱʥʦʤʫ 

ʢʦʨʤʽ ʟʘ ʦʜʠʥ ʮʠʢʣ ʚʠʧʘʩʘʥʥʷ, ʩʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ʧʘʩʦʚʠʱʘ ʟʘ ʩʝʟʦʥ, 

ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʚʠʧʘʩʘʥʥʷ ʟʘ ʧʘʩʦʚʠʱʥʠʡ ʧʝʨʽʦʜ, ʧʦʪʨʝʙʘ ʫ ʧʘʩʦʚʠʱʥʦʤʫ 

ʢʦʨʤʽ ʟʘ ʦʜʠʥ ʮʠʢʣ ʚʠʧʘʩʘʥʥʷ, ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ ʫ ʧʘʩʦʚʠʱʥʦʤʫ ʢʦʨʤʽ ʥʘ ʚʩʝ 

ʧʦʛʦʣʽʚôʷ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ ʚ ʦʜʥʦʤʫ ʮʠʢʣʽ, ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʧʦʛʦʣʽʚôʷ, ʧʣʦʱʘ ʧʘʩʦʚʠʱʘ, ʱʽʣʴʥʽʩʪʴ ʧʦʛʦʣʽʚôʷ. 

ʄʽʞ ʟʘʛʦʥʘʤʠ, ʬʝʨʤʦʶ ʽ ʧʘʩʦʚʠʱʝʤ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʮʝʥʪʨʘʣʴʥʠʡ 

ʩʢʦʪʦʧʨʦʛʽʥ ʰʠʨʠʥʦʶ ʚʽʜ 10 ʜʦ 12 ʤ ʽʟ ʩʪʘʮʽʦʥʘʨʥʦʶ ʦʛʦʨʦʞʝʶ, ʟ ʪʚʝʨʜʠʤ 

ʧʦʢʨʠʪʪʷʤ ʘʙʦ ʧʦʢʨʠʪʪʷʤ, ʟʘʩʽʷʥʠʤ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʪʨʘʚʘʤʠ. ɹʽʣʷ ʧʘʩʦʚʠʱʘ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʝʩʫʚʥʠʡ ʙʫʜʠʥʦʯʦʢ ʜʣʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, 

ʟʙʝʨʽʛʘʥʥʷ ʟʘʧʘʩʫ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ, ʩʦʣʽ, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ, 
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ʚʝʪʝʨʠʥʘʨʥʦʾ ʘʧʪʝʯʢʠ. ʇʘʩʦʚʠʱʝ ʨʦʟʪʘʰʦʚʫʶʪʴ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 1,5 

ʢʤ ʚʽʜ ʬʝʨʤʠ. ʊʚʘʨʠʥ ʥʘ ʧʘʩʦʚʠʱʽ ʧʦʩʪʽʡʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʥʝʨʘʣʴʥʠʤʠ 

ʜʦʙʘʚʢʘʤʠ, ʩʽʣʣʶ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʘʩʦʚʠʱʘ ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʥʘ 

ʧʘʩʦʚʠʱʽ ʙʝʟ ʟʘʧʦʜʽʷʥʥʷ ʰʢʦʜʠ ʨʦʩʣʠʥʥʦʩʪʽ. ʂʦʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʠ. 

ʉʠʩʪʝʤʘ ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ ï ʮʝ ʟʘʩʽʙ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟ ʥʘʡʙʽʣʴʰʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʨʤʦʚʽ ʨʝʩʫʨʩʠ ʧʘʩʦʚʠʱʘ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʦʥʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʤʘʻ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦʶ, ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʬʫʨʘʞʥʠʭ ʨʦʩʣʠʥ, ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʣʝʞʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʦʛʦʣʽʚ'ʷ. 

ɺʠʜʠ ʩʠʩʪʝʤ ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ: ʙʝʟʧʝʨʝʨʚʥʠʡ ʚʠʧʘʩ (ʭʫʜʦʙʘ ʟʥʘʭʦʜʠʪʴʩʷ 

ʥʘ ʧʘʩʦʚʠʱʽ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʠʧʘʩʫ); ʨʦʪʘʮʽʡʥʠʡ ʚʠʧʘʩ (ʨʦʟʧʦʜʽʣ 

ʚʝʣʠʢʦʛʦ ʧʘʩʦʚʠʱʘ ʥʘ ʦʢʨʝʤʽ ʟʘʛʦʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʯʝʨʛʫʚʘʪʠ ʚʠʧʘʩ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʧʘʩʦʚʠʱʥʦʛʦ ʧʝʨʽʦʜʫ); ʢʦʤʧʣʽʤʝʥʪʘʨʥʠʡ ʚʠʧʘʩ (ʩʠʩʪʝʤʘ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʢʨʝʤʽ ʧʦʣʷ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʘʩʦʚʠʱʘ). 

ɿʘ ʧʦʨʮʽʡʥʦʛʦ ʚʠʧʘʩʫ ʪʚʘʨʠʥʘʤ ʚʽʜʚʦʜʷʪʴ ʩʪʽʣʴʢʠ ʧʘʩʦʚʠʱ, ʩʢʽʣʴʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʫ ʢʦʨʤʽʚ ʥʘ ʧʦʣʦʚʠʥʫ ʜʥʷ ʘʙʦ ʥʘ ʜʝʥʴ. ʇʦʩʠʣʝʥʠʡ ʚʠʧʘʩ ï ʮʝ 

ʨʽʟʥʦʚʠʜ, ʢʦʣʠ ʥʘ ʧʘʩʦʚʠʱʽ ʚʠʧʘʩʘʶʪʴ ʜʚʽ ʛʨʫʧʠ ʭʫʜʦʙʠ. ʉʧʦʯʘʪʢʫ ʪʚʘʨʠʥʠ ʟ 

ʚʠʩʦʢʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ ʢʦʨʤʘʭ, ʘ ʧʦʪʽʤ ʽʟ ʥʠʟʴʢʠʤʠ (ʥʘʧʨʠʢʣʘʜ ʢʦʨʦʚʠ, ʱʦ 

ʜʘʶʪʴ ʤʦʣʦʢʦ, ʘ ʧʦʪʽʤ ʢʦʨʦʚʠ, ʱʦ ʥʝ ʜʘʶʪʴ ʤʦʣʦʢʘ). ɿʘ ʫʤʦʚ ʚʠʧʘʩʘʥʥʷ ʫ 

ʟʘʛʽʥʢʘʭ ʟ ʣʘʟʘʤʠ ʪʝʣʷʪʘ ʜʦʧʫʩʢʘʶʪʴʩʷ ʥʘ ʧʘʩʦʚʠʱʘ ʨʘʥʽʰʝ ʜʦʨʦʩʣʠʭ ʢʦʨʽʚ, ʮʝ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʽʜʚʠʱʝʥʫ ʤʘʩʫ ʧʽʜ ʯʘʩ ʚʽʜʣʫʯʝʥʥʷ ʾʭ ʚʽʜ ʤʘʪʝʨʽʚ. ʅʘ 

ʧʘʩʦʚʠʱʽ, ʨʦʟʜʽʣʝʥʦʤʫ ʧʦʧʝʨʝʯʥʠʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʛʦʩʧʦʜʘʨ, ʘ ʥʝ ʭʫʜʦʙʘ 

ʢʦʥʪʨʦʣʶʻ ʚʠʧʘʩ, ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. ɺʽʥ ʚʠʟʥʘʯʘʻ, ʢʦʣʠ ʛʫʨʪ 

ʧʝʨʝʚʦʜʷʪʴ ʫ ʥʘʩʪʫʧʥʠʡ ʟʘʛʽʥ, ʷʢʘ ʯʘʩʪʠʥʘ ʛʫʨʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʟʘʛʦʥʽ ʪʘ ʷʢ 

ʜʦʚʛʦ. 

ɽʢʦʥʦʤʽʷ ʟʠʤʦʚʠʭ ʢʦʨʤʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʧʨʠʨʦʩʪʫ ʤôʷʩʥʦʾ ʭʫʜʦʙʠ.  ʗʢʱʦ ʧʨʠʨʦʩʪʠ ʩʪʘʥʦʚʣʷʪʴ 1,5 ʢʛ ʟʘ ʜʝʥʴ ʽ 

ʙʽʣʴʰʝ, ʪʦ ʪʚʘʨʠʥʘʤ ʪʘʢʽ ʧʨʠʤʽʱʝʥʥʷ ʥʝ ʡʜʫʪʴ ʥʘ ʢʦʨʠʩʪʴ. ɿʘ ʤʝʥʰʠʭ ʪʝʤʧʽʚ 

ʨʦʩʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʙʫʜʽʚʝʣʴ (ʩʘʨʘʾʚ) ʜʘʻ ʟʤʦʛʫ ʟʝʢʦʥʦʤʠʪʠ ʪʨʦʭʠ ʢʦʨʤʫ. 
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ʄôʷʩʥʽ ʢʦʨʦʚʠ ʥʝ ʚʠʷʚʣʷʶʪʴ ʙʘʞʘʥʥʷ ʧʝʨʝʙʫʚʘʪʠ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ, 

ʷʢʱʦ ʚʦʥʠ ʨʦʟʤʽʱʝʥʽ ʚ ʩʫʭʦʤʫ, ʟʘʭʠʱʝʥʦʤʫ ʚʽʜ ʚʽʪʨʫ ʤʽʩʮʽ. ɺʦʥʠ ʥʘʚʽʪʴ ʤʦʞʫʪʴ 

ʦʙʭʦʜʠʪʠʩʴ ʙʝʟ ʧʨʠʤʽʱʝʥʴ ʧʦʣʝʛʰʝʥʦʛʦ ʪʠʧʫ. ʄʦʞʥʘ ʫʪʨʠʤʫʚʘʪʠ ʭʫʜʦʙʫ ʚ ʣʽʩʽ 

ʮʽʣʦʨʽʯʥʦ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʩʠʩʪʝʤ ʚʠʜʘʣʝʥʥʷ ʛʥʦʶ. ʊʫʪ ʜʣʷ 

ʥʠʭ ʜʦʩʪʘʪʥʴʦ ʫʢʨʠʪʪʷ ʚʽʜ ʚʽʪʨʫ ʡ ʩʥʽʛʫ. 

ɺʠʙʽʨ ʩʠʩʪʝʤʠ ʫʪʨʠʤʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʛʦʩʧʦʜʘʨʩʪʚʘ: 

ʥʘʷʚʥʽʩʪʴ ʽ ʧʣʦʱʘ ʧʘʩʦʚʠʱ, ʾʭ ʫʨʦʞʘʡʥʽʩʪʴ. ʆʙʠʜʚʽ ʩʠʩʪʝʤʠ ʫʪʨʠʤʘʥʥʷ ʤ'ʷʩʥʦʾ 

ʭʫʜʦʙʠ ʧʦʚʠʥʥʽ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʙʝʟʧʨʠʚ'ʷʟʥʦʤʫ ʩʧʦʩʦʙʽ ʫʪʨʠʤʘʥʥʷ - ɸʤʝʨʭʘʥʦʚ 

ɸ.,2010. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʥʘʜʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ʫʪʨʠʤʘʥʥʷ ʤ'ʷʩʥʦʾ 

ʭʫʜʦʙʠ ʻ ʙʝʟʧʨʠʚ'ʷʟʥʠʡ ʟ ʚʽʜʧʦʯʠʥʢʦʤ ʫ ʧʦʣʝʛʰʝʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʘʙʦ ʧʽʜ 

ʥʘʚʽʩʦʤ ʥʘ ʛʣʠʙʦʢʽʡ ʧʽʜʩʪʠʣʮʽ ʟ ʛʦʜʽʚʣʝʶ ʥʘ ʚʠʛʫʣʴʥʦ-ʢʦʨʤʦʚʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, 

ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʧʨʠʤʽʱʝʥʴ (ʥʘʚʽʩʽʚ) ʽ ʤʘʶʪʴ ʩʫʮʽʣʴʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʪʚʝʨʜʝ 

ʧʦʢʨʠʪʪʷ. ɺʠʨʽʰʘʣʴʥʦʶ ʫʤʦʚʦʶ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʩʧʦʩʦʙʫ 

ʫʪʨʠʤʘʥʥʷ ʻ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʩʦʣʦʤʠ ʜʣʷ ʧʽʜʩʪʠʣʢʠ, ʚʠʢʦʥʘʥʥʷ 

ʚʩʽʭ ʥʦʨʤʘʪʠʚʽʚ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʤʽʱʝʥʴ (ʥʘʚʽʩʽʚ) ʽ 

ʤʘʡʜʘʥʯʠʢʽʚ, ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʟʘ ʨʦʟʤʽʨʦʤ ʛʨʫʧ ʪʚʘʨʠʥ, 

ʧʣʦʱʝʶ ʧʽʜʣʦʛʠ ʥʘ 1 ʛʦʣʦʚʫ, ʬʨʦʥʪʦʤ ʛʦʜʽʚʣʽ. - ɺ.ɯ. ɺʦʨʦʥʝʥʢʦ, ʃ.ʆ. 

ʆʤʝʣʴʯʝʥʢʦ, 2008. 

ʇʨʠʚôʷʟʥʝ ʫʪʨʠʤʘʥʥʷ ʤôʷʩʥʦʾ ʭʫʜʦʙʠ ʥʝʝʬʝʢʪʠʚʥʝ ʯʝʨʝʟ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʚʠʷʚʣʝʥʥʷ ʦʭʦʪʠ, ʦʩʢʽʣʴʢʠ ʦʪʝʣʝʥʥʷ ʢʦʨʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʪʽʡʣʘʭ 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʝʢʦʥʦʤʽʷ ʢʦʨʤʽʚ ʩʪʘʥʦʚʠʪʴ 10é12 

% ʽ ʧʽʜ ʦʜʥʽʻʶ ʢʦʨʦʚʦʶ ʤʦʞʥʘ ʫʪʨʠʤʫʚʘʪʠ 2é3 ʧʽʜʩʠʩʥʠʭ ʪʝʣʷʪʠ. ʊʦʙʪʦ 

ʥʝʦʙˇʨʫʥʪʦʚʘʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ, ʟʘʪʨʘʪʠ ʝʥʝʨʛʽʾ ʽ ʨʫʯʥʦʾ ʧʨʘʮʽ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʷʣʦʚʠʯʠʥʠ. 

ʇʣʦʱʘ ʧʽʜʣʦʛʠ ʚ ʧʨʠʤʽʱʝʥʥʽ (ʥʘʚʽʩʽ) ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʚʘʨʠʥ ʩʪʘʥʦʚʠʪʴ 5 

ʤ
2
 ʥʘ ʢʦʨʦʚʫ ʟ ʪʝʣʷʤ, 3 ʤ

2
- ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʤʦʣʦʜʥʷʢʘ ʩʪʘʨʰʦʛʦ 8 ʤʽʩʷʮʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ.  ʇʨʠʤʽʱʝʥʥʷ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʽ 

ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʧʣʦʚʽʜʜʘʯʽ ʪʚʘʨʠʥ ʧʽʜ ʯʘʩ ʾʭ ʚʽʜʧʦʯʠʥʢʫ ʣʝʞʘʯʠ ʩʣʽʜ 

ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʠ; ʱʦʙ ʫ ʛʣʠʙʦʢʽʡ ʧʽʜʩʪʠʣʮʽ ʚʽʜʙʫʚʘʣʠʩʴ ʙʽʦʪʝʨʤʽʯʥʽ ʧʨʦʮʝʩʠ. 
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ʇʝʨʰʠʡ ʰʘʨ ʩʦʣʦʤʠ ʚʠʩʦʪʦʶ ʥʝ ʤʝʥʰʝ 30 ʩʤ ʟʘʢʣʘʜʘʶʪʴ ʥʝ ʧʽʟʥʽʰʝ ʚʝʨʝʩʥʷ ʟ 

ʥʘʩʪʫʧʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʯʝʨʝʟ ʜʝʥʴ ʧʦ 2 ʢʛ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʛʦʣʦʚʫ. ɿ 

ʥʘʩʪʘʥʥʷʤ ʭʦʣʦʜʽʚ ʩʦʣʦʤʫ ʚʥʦʩʷʪʴ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʥʦʨʤʘʤʠ. ʅʘ 

ʩʪʽʡʣʦʚʠʡ ʧʝʨʽʦʜ (180 ʜʥʽʚ) ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʩʦʣʦʤʠ ʜʣʷ ʧʽʜʩʪʠʣʢʠ ʟ ʨʦʟʨʘʭʫʥʢʫ 

ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ, ʢʛ: ʢʦʨʽʚ ʟ ʪʝʣʷʪʘʤʠ ʥʘ ʧʽʜʩʦʩʽ - 900 ʢʛ, ʤʦʣʦʜʥʷʢʘ ʫ ʚʽʮʽ 8-18 

ʤʽʩʷʮʽʚ - 540 ʢʛ. 

ʉʦʣʦʤʫ ʜʣʷ ʧʽʜʩʪʠʣʢʠ ʢʨʘʱʝ ʟʙʝʨʽʛʘʪʠ ʚ ʪʶʢʘʭ ʥʘ ʛʦʨʠʱʘʭ ʧʨʠʤʽʱʝʥʴ ʽ 

ʧʦʜʘʚʘʪʠ ʾʾ ʚ ʧʨʠʤʽʱʝʥʥʷ ʯʝʨʝʟ ʣʶʢʠ. ʗʢʱʦ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ʥʝʤʘʻ, ʩʦʣʦʤʫ 

ʟʙʝʨʽʛʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʬʝʨʤʠ, ʘ ʥʝ ʚ ʧʦʣʽ -  ɺʦʨʦʥʝʥʢʦ, ɺ.ɯ.,  ʆʤʝʣʴʯʝʥʢʦ ʃ.ʆ., 

ʌʫʨʩʘ ʅ.ʄ., ʄʘʢʘʨʯʫʢ ʈ.ʄ., ʅʘʡʜʴʦʥʦʚʘ ɺ.ʆ., ɼʫʙʠʥʩʴʢʠʡ ʆ.ʃ., ʅʦʩʢʦʚʘ ɸ.ʄ., 

2009. ɻʦʜʫʶʪʴ ʪʚʘʨʠʥ ʥʘ ʤʘʡʜʘʥʯʠʢʘʭ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʧʨʠʤʽʱʝʥʴ ʘʙʦ 

ʥʘʚʽʩʽʚ. ʄʘʡʜʘʥʯʠʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʩʫʮʽʣʴʥʝ ʪʚʝʨʜʝ ʧʦʢʨʠʪʪʷ ʟ ʨʦʟʨʘʭʫʥʢʫ 8 ʤ
2
 

ʥʘ ʢʦʨʦʚʫ ʟ ʪʝʣʷʤ; 5 ʤ
2
ʥʘ 1 ʛʦʣʦʚʫ ʤʦʣʦʜʥʷʢʘ ʫ ʚʽʮʽ 8-18 ʤʽʩʷʮʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʤʘʡʜʘʥʯʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʙʝʟ ʪʚʝʨʜʦʛʦ ʧʦʢʨʠʪʪʷ, ʘ ʾʭ ʧʣʦʱʫ ʥʘ 1 ʛʦʣʦʚʫ ʟʙʽʣʴʰʫʶʪʴ ʜʦ 20-25 ʤ
2
. ʊʚʝʨʜʝ 

ʧʦʢʨʠʪʪʷ ʤʘʡʜʘʥʯʠʢʘ ʧʦʚʠʥʥʦ ʤʘʪʠ ʧʦʧʝʨʝʯʥʽ ʫʭʠʣʠ ʚʽʜ ʧʨʠʤʽʱʝʥʥʷ (ʥʘʚʽʩʫ) ʽ 

ʛʦʜʽʚʥʠʮʴ ʜʦ ʩʝʨʝʜʠʥʠ ʤʘʡʜʘʥʯʠʢʘ 2-
ʯ
ʯʯ3% ʽ ʧʦʟʜʦʚʞʥʽʡ ʫʭʠʣ ʚ ʦʜʠʥ ʟ ʢʽʥʮʽʚ - 

3%. ɺ ʮʴʦʤʫ ʢʽʥʮʽ ʦʙʣʘʜʥʫʶʪʴ ʩʠʩʪʝʤʫ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʟ ʤʘʡʜʘʥʯʠʢʘ ʨʽʜʢʦʾ 

ʬʨʘʢʮʽʾ ʛʥʦʶ ʪʘ ʩʪʦʢʽʚ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʇʨʠʤʽʱʝʥʥʷ (ʥʘʚʽʩ) ʽ 

ʤʘʡʜʘʥʯʠʢʠ ʜʽʣʷʪʴ ʥʘ ʩʝʢʮʽʾ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʫʪʨʠʤʘʥʥʷ 50 ʢʦʨʽʚ ʟ ʪʝʣʷʪʘʤʠ, 100 

ʛʦʣʽʚ ʤʦʣʦʜʥʷʢʘ. ɿ ʢʦʞʥʦʾ ʩʝʢʮʽʾ ʭʫʜʦʙʘ ʤʘʻ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʟ ʤʘʡʜʘʥʯʠʢʘ ʜʦ 

ʤʽʩʮʷ ʚʽʜʧʦʯʠʥʢʫ. 

ʄʘʡʜʘʥʯʠʢʠ ʦʙʣʘʜʥʫʶʪʴ ʛʦʜʽʚʥʠʮʷʤʠ ʽ ʥʘʧʫʚʘʣʢʘʤʠ. ʌʨʦʥʪ ʛʦʜʽʚʣʽ ʜʣʷ 

ʢʦʨʽʚ - 0,8 ʤ, ʤʦʣʦʜʥʷʢʘ 8-15 ʤʽʩ - 0,6, 15-18 ʤʽʩ - 0,7 ʤ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʭʫʜʦʙʠ ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʫʪʨʠʤʘʥʥʷ ʻ 

ʧʽʜʪʨʠʤʘʥʥʷ ʯʠʩʪʦʪʠ ʥʘ ʚʠʛʫʣʴʥʦ-ʢʦʨʤʦʚʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʨʘʚʠʣʴʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ ʪʚʝʨʜʦʛʦ ʧʦʢʨʠʪʪʷ ʤʘʡʜʘʥʯʠʢʽʚ, ʦʙʣʘʜʥʘʥʥʷʤ ʾʭ 

ʩʠʩʪʝʤʦʶ ʟʣʠʚʦʚʦʾ ʢʘʥʘʣʽʟʘʮʽʾ, ʚʯʘʩʥʠʤ ʚʠʜʘʣʝʥʥʷʤ ʛʥʦʶ, ʦʩʦʙʣʠʚʦ ʚʦʩʝʥʠ, 

ʚʟʠʤʢʫ ʪʘ ʥʘʚʝʩʥʽ. ɼʣʷ ʟʘʭʠʩʪʫ ʢʦʨʤʽʚ ʽ ʪʚʘʨʠʥ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʥʘʜ 

ʛʦʜʽʚʥʠʮʷʤʠ ʦʙʣʘʜʥʫʶʪʴ ʥʘʚʽʩʠ. ɺʠʛʫʣʴʥʦ-ʢʦʨʤʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʟʘʭʠʱʘʶʪʴ ʚʽʜ 
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ʚʽʪʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʙʽʣʷ ʥʠʭ ʩʘʜʞʘʶʪʴ ʜʝʨʝʚʘ ʽ ʢʫʱʽ, ʘ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʙʣʘʜʥʫʶʪʴ 

ʦʛʦʨʦʞʫ ʚʠʩʦʪʦʶ 2 ʤ. ʂʨʘʱʦʶ ʻ ʥʝ ʩʫʮʽʣʴʥʘ ʦʛʦʨʦʞʘ, ʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʠʧʫ 

ʞʘʣʶʟʽʚ, ʱʦ ʢʨʘʱʝ ʨʦʟʩʽʶʶʪʴ ʧʦʪʽʢ ʚʽʪʨʫ. ʆʯʠʱʘʶʪʴ ʧʨʠʤʽʱʝʥʥʷ ʚʽʜ ʛʥʦʶ 

ʦʜʠʥ ʨʘʟ ʥʘ ʨʽʢ - ʫ ʯʝʨʚʥʽ-ʣʠʧʥʽ. ʄʘʡʜʘʥʯʠʢʠ - ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ, ʚʣʽʪʢʫ - ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ - ɿʫʙʝʮʴ ʄ.ɺ., ɹʫʨʢʘʪ ɺ.ʇ., ʄʝʣʴʥʠʢ ʖ.ʌ., ɺʜʦʚʠʯʝʥʢʦ ʖ.ɺ., 

ɺʦʨʦʥʝʥʢʦ ɺ.ɯ., ʆʤʝʣʴʯʝʥʢʦ ʃ.ʆ., ʅʘʡʜʴʦʥʦʚʘ ɺ.ʆ., 2009. 

ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʭʫʜʦʙʠ ʤʘʶʪʴ ʙʫʪʠ ʯʠʩʪʠʤʠ ʽ ʩʫʭʠʤʠ, ʜʦʙʨʝ 

ʧʨʦʚʽʪʨʶʚʘʪʠʩʴ, ʘʙʠ ʪʚʘʨʠʥʠ ʥʝ ʧʝʨʝʛʨʽʚʘʣʠʩʴ ʽ ʥʝ ʤʦʢʣʠ. ʅʝʪʝʣʝʡ ʽ ʧʝʨʚʽʩʪʦʢ 

ʫʪʨʠʤʫʶʪʴ ʦʢʨʝʤʦ, ʦʪʝʣʝʥʥʷ ʢʦʨʽʚ ʧʨʦʚʦʜʷʪʴ ʫ ʢʚʽʪʥʽ ð ʪʨʘʚʥʽ.  ɿʘ ʪʘʢʦʛʦ 

ʫʪʨʠʤʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ çʟʠʤʦʚʦʛʦè ʧʘʩʦʚʠʱʘ, ʢʦʣʠ 

ʧʦʨʷʜ ʥʘ ʟʘʛʦʨʦʜʞʝʥʦʤʫ ʧʘʩʦʚʠʱʽ ʙʫʜʫʶʪʴ ʩʘʤʦʛʦʜʽʚʥʠʮʶ ʜʣʷ ʩʽʥʘ ʪʘ ʩʦʣʦʤʠ. 

ʊʚʘʨʠʥʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʴ-ʢʦʣʠ ʚʠʡʪʠ ʟ ʚʠʛʫʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ, ʧʨʦʡʪʠ 

ʙʣʠʟʴʢʦ 100 ʤ ʽ ʟʥʘʡʪʠ ʛʨʫʙʽ ʢʦʨʤʠ ʚ ʛʦʜʽʚʥʠʮʽ. ʂʦʥʮʝʥʪʨʦʚʘʥʽ ʢʦʨʤʠ ʢʦʨʦʚʘʤ 

ʜʘʶʪʴ ʪʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʫ ʟʠʤʽʚʣʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʛʦ ʧʽʜʰʝʨʩʪʢʘ, ʘ ʪʘʢʦʞ ʫ 

ʧʝʨʽʦʜ ʩʠʣʴʥʠʭ ʤʦʨʦʟʽʚ, ʱʦʙ ʢʦʤʧʝʥʩʫʚʘʪʠ ʧʽʜʚʠʱʝʥʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ. ɼʣʷ 

ʥʘʧʫʚʘʥʥʷ ʚʟʠʤʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʻʤʢʽʩʪʴ ʥʘ 200 ʣ ʪʘ ʧʨʠʥʮʠʧ ʧʨʦʪʦʯʥʦʾ ʚʦʜʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʚʘʨʠʥʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʨʦʟ ʤʘʶʪʴ ʩʚʽʞʫ ʧʠʪʥʫ ʚʦʜʫ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʣʷʪʘʤ ʥʘ ʧʽʜʩʦʩʽ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʫ ʧʨʠʤʽʱʝʥʥʽ (ʧʽʜ 

ʥʘʚʽʩʦʤ) ʚʽʜʛʦʨʦʜʞʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʥʠʭ ʚʽʜʜʽʣʝʥʥʷ, ʢʫʜʠ ʢʦʨʦʚʠ ʥʝ ʤʘʶʪʴ 

ʜʦʩʪʫʧʫ. ɺ ʮʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʦʜʽʚʥʠʮʽ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʣʷʪ ʩʫʭʠʤ 

ʤʽʩʮʝʤ ʚʽʜʧʦʯʠʥʢʫ. 

ɺʠʛʫʣʴʥʦ-ʢʦʨʤʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʚʽʪʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʙʽʣʷ ʥʠʭ 

ʩʘʜʞʘʶʪʴ ʜʝʨʝʚʘ ʽ ʢʫʱʽ, ʘ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʙʣʘʜʥʫʶʪʴ ʦʛʦʨʦʞʫ ʚʠʩʦʪʦʶ 2 ʤ. 

ʂʨʘʱʦʶ ʻ ʥʝ ʩʫʮʽʣʴʥʘ ʦʛʦʨʦʞʘ, ʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʠʧʫ ʞʘʣʶʟʽʚ, ʱʦ ʢʨʘʱʝ 

ʨʦʟʩʽʶʶʪʴ ʧʦʪʽʢ ʚʽʪʨʫ. 

ʆʯʠʱʘʶʪʴ ʧʨʠʤʽʱʝʥʥʷ ʚʽʜ ʛʥʦʶ ʦʜʠʥ ʨʘʟ ʥʘ ʨʽʢ - ʫ ʯʝʨʚʥʽ-ʣʠʧʥʽ. 

ʄʘʡʜʘʥʯʠʢʠ - ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ, ʚʣʽʪʢʫ - ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʣʷʪʘʤ ʥʘ ʧʽʜʩʦʩʽ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʫ ʧʨʠʤʽʱʝʥʥʽ (ʧʽʜ 

ʥʘʚʽʩʦʤ) ʚʽʜʛʦʨʦʜʞʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʥʠʭ ʚʽʜʜʽʣʝʥʥʷ, ʢʫʜʠ ʢʦʨʦʚʠ ʥʝ ʤʘʶʪʴ 

ʜʦʩʪʫʧʫ. 
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ ʥʝʤʘʻ ʪʠʧʦʚʠʭ ʧʨʠʤʽʱʝʥʴ ʜʣʷ 

ʙʝʟʧʨʠʚ'ʷʟʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʭʫʜʦʙʠ ʥʘ ʛʣʠʙʦʢʽʡ ʧʽʜʩʪʠʣʮʽ ʾʾ ʤʦʞʥʘ ʫʪʨʠʤʫʚʘʪʠ ʚ 

ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʙʝʟ ʚʠʭʦʜʫ ʥʘ ʚʠʛʫʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ. 

ɺ ʧʨʠʤʽʱʝʥʥʽ ʦʙʣʘʜʥʫʶʪʴ ʜʚʘ ʨʷʜʠ ʛʦʜʽʚʥʠʮʴ ʟ ʢʦʨʤʦʚʠʤ ʧʨʦʾʟʜʦʤ ʧʦʤʽʞ 

ʥʠʤʠ. ʇʽʜʣʦʛʘ ʚʟʜʦʚʞ ʛʦʜʽʚʥʠʮʴ ʰʠʨʠʥʦʶ 2 ʤ (ʤʽʩʮʝ ʛʦʜʽʚʣʽ) ʧʦʚʠʥʥʘ ʤʘʪʠ 

ʫʭʠʣ ʫ ʙʽʢ ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ ʜʦ 5%, ʱʦʙ ʛʥʽʡ ʟʙʠʚʘʚʩʷ ʪʚʘʨʠʥʘʤʠ ʽ ʥʝ 

ʥʘʢʦʧʠʯʫʚʘʚʩʷ ʙʽʣʷ ʛʦʜʽʚʥʠʮʴ. 

ʄʽʩʮʝ ʚʽʜʧʦʯʠʥʢʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʠʞʯʠʤ ʤʽʩʮʷ ʛʦʜʽʚʣʽ ʥʘ 25-30 ʩʤ. ʇʨʠ 

ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʫʪʨʠʤʘʥʥʷ ʩʦʣʦʤʠ ʜʣʷ ʧʽʜʩʪʠʣʢʠ ʥʝʦʙʭʽʜʥʦ ʪʨʦʭʠ ʤʝʥʰʝ - 3 ʢʛ 

ʥʘ 1 ʢʦʨʦʚʫ ʟ ʪʝʣʷʤ 12 ʢʛ ʥʘ 1 ʛʦʣʦʚʫ ʤʦʣʦʜʥʷʢʘ ʩʪʘʨʰʦʛʦ 8 ʤʽʩ. ʚʽʢʫ ʥʘ ʜʦʙʫ. 

ʇʨʠ ʧʨʠʚ'ʷʟʥʦʤʫ ʫʪʨʠʤʘʥʥʽ ʤ'ʷʩʥʦʾ ʭʫʜʦʙʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟʘʪʨʘʪʠ ʧʨʘʮʽ, 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʨʦʮʝʩ ʚʽʜʪʚʦʨʝʥʥʷ ʭʫʜʦʙʠ, ʧʦʪʨʽʙʥʽ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʥʘ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʛʥʦʶ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʫʢʫʧʥʠʭ ʟʘʪʨʘʪ ʧʨʘʮʽ ʪʘ ʝʥʝʨʛʽʾ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʬʝʨʤ ʭʫʜʦʙʫ ʟʘ ʩʪʘʪʝʚʠʤʠ ʪʘ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ 

ʨʦʟʤʽʱʫʶʪʴ ʚ ʦʢʨʝʤʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʘʙʦ ʩʝʢʮʽʷʭ, ʬʦʨʤʫʶʯʠ ʪʘʢʽ ʛʨʫʧʠ: 

- ʢʦʨʦʚʠ ʟ ʪʝʣʷʪʘʤʠ ʜʦ 7-8-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ; 

- ʩʫʭʦʩʪʽʡʥʽ ʢʦʨʦʚʠ; 

- ʥʝʪʝʣʽ ʟʘ 6 ʤʽʩ. ʜʦ ʦʪʝʣʝʥʥʷ; 

- ʨʝʤʦʥʪʥʽ ʪʝʣʠʮʽ ʚʽʢʦʤ 15-18 ʤʽʩ. ʽ ʥʝʪʝʣʽ ʚ ʧʝʨʰʠʭ 3 ʤʽʩ. ʪʽʣʴʥʦʩʪʽ; 

- ʪʝʣʠʮʽ ʚʽʢʦʤ ʚʽʜ 8 ʜʦ 15 ʤʽʩ; 

- ʙʫʛʘʡʮʽ ʥʘ ʧʣʝʤʽʥʥʠʡ ʧʨʦʜʘʞ ʚʽʢʦʤ ʚʽʜ 7-8 ʜʦ 12-15 ʤʽʩ; 

- ʙʫʛʘʡʮʽ ʥʘ ʤ'ʷʩʦ ʚʽʢʦʤ ʚʽʜ 7-8 ʜʦ 18 ʤʽʩ; 

- ʢʦʨʦʚʠ ʽ ʪʝʣʠʮʽ ʥʘ ʚʽʜʛʦʜʽʚʣʽ.  

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʦʪʝʣʝʥʥʷ ʢʦʨʽʚ ʽ ʥʝʪʝʣʝʡ ʚ ʧʨʠʤʽʱʝʥʥʽ (ʧʽʜ ʥʘʚʽʩʦʤ) 

ʚʣʘʰʪʦʚʫʶʪʴ ʜʝʥʥʠʢʠ. ʇʨʠ ʦʪʝʣʝʥʥʽ ʚ ʜʝʥʥʠʢʘʭ ʧʦʣʝʛʰʫʶʪʴʩʷ ʜʦʛʣʷʜ ʟʘ 

ʢʦʨʦʚʦʶ ʪʘ ʪʝʣʷʤ, ʥʘʜʘʥʥʷ ʾʤ ʚʯʘʩʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʦʪʝʣʝʥʥʽ ʪʘ ʧʝʨʰʦʤʫ 

ʩʩʘʥʥʽ. ʆʪʝʣʝʥʥʷ ʚ ʜʝʥʥʠʢʘʭ ʟʘʢʨʽʧʣʶʻ ʤʘʪʝʨʠʥʩʴʢʽ ʷʢʦʩʪʽ ʢʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʧʨʠ 

ʦʪʝʣʝʥʥʽ ʚ ʩʪʘʜʽ ʯʘʩʪʦ ʩʠʣʴʥʽʰʽ ʢʦʨʦʚʠ ʟʘʚʘʞʘʶʪʴ ʤʘʪʝʨʽ ʦʙʣʠʟʘʪʠ ʪʝʣʷ ʽ ʥʘʚʽʪʴ 

ʚʽʜʛʘʥʷʶʪʴ ʾʾ, ʱʦ ʥʝʨʽʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʤʦʚʠ ʢʦʨʦʚʠ ʧʨʠʡʤʘʪʠ ʪʝʣʷ. ʇʨʠ 
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ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʝʟʦʥʥʽʩʪʴ ʦʪʝʣʝʥʴ ʽ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʢʦʨʦʚʠ ʚ 

ʜʝʥʥʠʢʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʦʜʷʪʴ ʾʾ ʪʫʜʠ ʟʘ 1-2 ʜʥʽ ʜʦ ʦʪʝʣʝʥʥʷ. ʇʽʩʣʷ ʟʚʽʣʴʥʝʥʥʷ 

ʜʝʥʥʠʢʘ ʚʩʶ ʧʽʜʩʪʠʣʢʫ ʚʠʜʘʣʷʶʪʴ, ʧʽʜʣʦʛʫ ʡ ʦʙʣʘʜʥʘʥʥʷ ʜʝʟʠʥʬʽʢʫʶʪʴ ʽ 

ʥʘʩʪʠʣʘʶʪʴ ʥʦʚʠʡ ʰʘʨ ʩʦʣʦʤʠ ʪʦʚʱʠʥʦʶ 10-15 ʩʤ, ʜʦʜʘʶʯʠ ʾʾ ʧʦʪʽʤ ʱʦʜʥʷ ʧʦ 

1,5-2 ʢʛ. ɺʣʽʪʢʫ ʚʩʶ ʭʫʜʦʙʫ (ʦʢʨʽʤ ʙʫʛʘʡʮʽʚ ʥʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʚʠʨʦʱʫʚʘʥʥʷ 

ʥʘ ʤ'ʷʩʦ) ʫʪʨʠʤʫʶʪʴ ʧʦʟʘ ʧʨʠʤʽʱʝʥʥʷʤʠ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʘʩʦʚʠʱ ʭʫʜʦʙʫ ʫʪʨʠʤʫʶʪʴ ʥʘ ʧʘʩʦʚʠʱʘʭ. ʇʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʾʭ ʢʽʣʴʢʦʩʪʽ ʘʙʦ 

ʥʠʟʴʢʽʡ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ ʧʘʩʦʚʠʱʘʭ ʫʪʨʠʤʫʶʪʴ ʥʘʩʘʤʧʝʨʝʜ, ʢʦʨʽʚ ʟ ʪʝʣʷʪʘʤʠ, 

ʥʝʪʝʣʝʡ ʽ ʪʝʣʠʮʴ ʧʘʨʫʚʘʣʴʥʦʛʦ ʚʽʢʫ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɻʆɼɯɺʃɯ ʍʋɼʆɹʀ ʋ 

ʉʇɽʎɯɸʃɯɿʆɺɸʅʆʄʋ ʄôʗʉʅʆʄʋ ʉʂʆʊɸʈʉʊɺɯ 

 

ʇʘʥʢʻʻʚ ʉʝʨʛʽʡ ʇʝʪʨʦʚʠʯ,  

ʢ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʦʩʪʠʨʷ ɺʘʩʠʣʴ ʆʣʝʢʩʽʡʦʚʠʯ,  

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ 

(ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʝʨʩʦʥ, ʚʫʣ. ʉʨʽʪʝʥʩʴʢʘ, 23  
 

ɺʩʪʫʧ. ʌʦʨʤʫʚʘʥʥʷ ʭʫʜʦʙʠ ʤ'ʷʩʥʠʭ ʧʦʨʽʜ - ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ, ʟʘ ʷʢʦʛʦ ʧʽʜ 

ʚʧʣʠʚʦʤ ʣʶʜʠʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʙʘʞʘʥʽ ʜʣʷ ʥʝʾ ʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʡ ʙʽʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʚʘʨʠʥ. ɿʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʛʘʣʫʟʽ ʤ'ʷʩʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʻ ʾʾ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ. ʄ'ʷʩʥʘ ʭʫʜʦʙʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʘʩʦʚʠʱʘ, ʩʧʦʞʠʚʘʻ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʨʫʙʠʭ ʢʦʨʤʽʚ ʪʘ ʚʽʜʭʦʜʠ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʞʦʤ, ʙʨʘʛʘ, 

ʤʝʣʷʩʘ) ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ. ʇʨʠ ʨʦʟʚʝʜʝʥʥʽ 

ʤ'ʷʩʥʦʾ ʭʫʜʦʙʠ ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʢʘʧʽʪʘʣʴʥʠʭ ʩʧʦʨʫʜʘʭ. ɽʥʝʨʛʦʻʤʥʽʩʪʴ 

ʛʘʣʫʟʽ ʤ'ʷʩʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʤʘʡʞʝ ʚ ʧ'ʷʪʴ ʨʘʟʽʚ ʤʝʥʰʘ ʥʽʞ ʤʦʣʦʯʥʦʾ, ʚʠʪʨʘʪʠ 

ʧʨʘʮʽ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚ 8-10 ʨʘʟʽʚ. ʄ'ʷʩʥʽ ʷʢʦʩʪʽ ʭʫʜʦʙʠ ʮʠʭ ʧʦʨʽʜ ʟʥʘʯʥʦ ʢʨʘʱʽ: 

ʟʘʙʽʡʥʠʡ ʚʠʭʽʜ ʪʫʰʽ ʩʢʣʘʜʘʻ 60-64%, ʚʠʭʽʜ ʚʠʱʠʭ ʩʦʨʪʽʚ ʤ'ʷʩʘ ʜʦʩʷʛʘʻ 20%. ʎʷ 

ʛʘʣʫʟʴ ʜʘʻ ʟʥʘʯʥʦ ʢʨʘʱʫ ʩʠʨʦʚʠʥʫ ʜʣʷ ʰʢʽʨʷʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʘʣʫʟʽ ʤ'ʷʩʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʻ ʪʝ, ʱʦ ʚʽʜ ʤ'ʷʩʥʦʾ 

ʢʦʨʦʚʠ ʦʜʝʨʞʫʶʪʴ ʣʠʰʝ ʦʜʠʥ ʚʠʜ ʦʩʥʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ - ʪʝʣʷ. ɺʩʽ ʚʠʪʨʘʪʠ ʥʘ 

ʫʪʨʠʤʘʥʥʷ ʢʦʨʦʚʠ ʽ ʪʝʣʷʪʠ ʚʽʜʥʦʩʷʪʴ ʥʘ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʧʨʠʧʣʦʜʫ ʟʘ ʧʽʜʩʠʩ-

ʥʠʡ ʧʝʨʽʦʜ. ʊʦʤʫ ʨʘʮʽʦʥʘʣʴʥʘ ʛʦʜʽʚʣʷ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʽʚ'ʷ - ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ 

ʬʘʢʪʦʨʽʚ. ʋ ʛʦʜʽʚʣʽ ʤ'ʷʩʥʠʭ ʢʦʨʽʚ ʚʠʜʽʣʷʶʪʴ 3 ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʬʽʟʽʦʣʦ-

ʛʽʯʥʠʭ ʧʝʨʽʦʜʠ: ʩʫʭʦʩʪʽʡ, ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʣʘʢʪʘʮʽʾ ï 1-4-ʡ ʤʽʩʷʮʽ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ, 

ʜʨʫʛʠʡ ʧʝʨʽʦʜ ʣʘʢʪʘʮʽʾ - 5-8-ʡ ʤʽʩʷʮʽ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ - ʄʝʣʴʥʠʢ ʖ.ʌ., 2006. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʝʨʽʦʜ ʩʫʭʦʩʪʦʶ ʜʫʞʝ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚ ʛʦʜʽʚʣʽ, ʦʩʢʽʣʴʢʠ ʚ 

ʮʝʡ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʤʘʩʠ ʧʣʦʜʫ ʽ ʟʘʢʣʘʜʘʻʪʴʩʷ ʨʽʚʝʥʴ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ, ʚʽʜ ʷʢʦʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
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ʽ ʟʜʦʨʦʚ'ʷ ʪʝʣʷʪ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʮʝʡ ʧʝʨʽʦʜ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʟʘʙʝʟʧʝʯʝʥʥʶ ʢʦʨʽʚ 

ʧʨʦʪʝʾʥʦʤ, ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʚʽʪʘʤʽʥʘʤʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʫʞʝ 

ʚʘʞʣʠʚʦ ʥʝ ʧʝʨʝʛʦʜʦʚʫʚʘʪʠ ʢʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʮʴʦʛʦ ʫ ʾʭ ʫʩʢʣʘʜʥʶʶʪʴʩʷ 

ʦʪʝʣʝʥʥʷ. ɺʽʜ ʩʪʘʥʫ ʚʛʦʜʦʚʘʥʦʩʪʽ ʢʦʨʽʚ ʧʨʠ ʦʪʝʣʝʥʥʽ ʟʘʣʝʞʠʪʴ ʯʘʩ ʥʘʩʪʘʥʥʷ 

ʧʝʨʰʦʾ ʦʭʦʪʠ. ʅʝʜʦʛʦʜʦʚʘʥʽ ʢʦʨʦʚʠ ʜʦʚʰʝ ʥʝ ʧʨʠʭʦʜʷʪʴ ʚ ʦʭʦʪʫ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ, 

ʘ ʞʠʨʥʽ ʟʘʧʣʽʜʥʶʶʪʴʩʷ ʧʦʛʘʥʦ - ʄʝʣʴʥʠʢ ʖ.ʌ., 2010. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʩʫʭʦʩʪʽʡʥʠʡ ʧʝʨʽʦʜ ʢʦʨʦʚʠ ʪʘ ʥʝʪʝʣʽ ʟʘ ʜʚʘ ʤʽʩʷʮʽ 

ʜʦ ʦʛʦʣʝʥʥʷ ʧʦʚʠʥʥʽ ʜʦʜʘʪʠ ʞʠʚʽʡ ʤʘʩʽ 40-50 ʢʛ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 700-800 

ʛʨʘʤʘʤʠ  ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʛʦʣʦʚʥʘ ʧʝʨʝʜʫʤʦʚʘ 

ʦʜʝʨʞʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʽ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʛʦ ʧʨʠʧʣʦʜʫ, ʘʣʝ ʡ ʟʘʧʦʨʫʢʘ ʚʠʩʦʢʦʾ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ. ʂʦʨʦʚʘʤ ʥʝʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʜʦ ʨʘʮʽʦʥʽʚ ʮʴʦʛʦ 

ʧʝʨʽʦʜʫ 1,4-1,6 ʢʦʨʤ. ʦʜ. ʧʘ 100 ʢʛ ʞʠʚʦʾ ʤʘʩʠ. ʅʘ ʦʜʥʫ ʢʦʨʤʦʚʫ ʦʜʠʥʠʮʶ 

ʧʦʚʠʥʥʦ ʧʨʠʧʘʜʘʪʠ 108 110 ʛʨʘʤʽʚ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, 9,6 ʛ ʢʘʣʴʮʽʶ, 5,6 ʛ - 

ʬʦʩʬʦʨʫ, 41 ʤʛ ð ʢʘʨʦʪʠʥʫ. ʉʫʭʦʩʪʽʡʥʠʭ ʢʦʨʽʚ 1.1 ʥʝʪʝʣʝʡ ʟʘ 2 ʤʽʩʷʮʽ ʜʦ 

ʦʪʝʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʨʤʘʤʠ ʟ ʧʝʨʝʚʘʛʦʶ ʛʨʫʙʠʭ: ʩʽʥʘ  - 38-40 %, ʩʦʣʦʤʠ - 

12-5%, ʩʽʥʘʞʫ ʘʙʦ ʩʠʣʦʩʫ - 15 20%, ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ 20 25 % ʟʘ ʧʦʞʠʚʥʽʩʪʶ 

ʨʘʮʽʦʥʫ. ʈʘʮʽʦʥʠ ʟʙʘʣʘʥʩʦʚʫʶʪʴ ʟʘ ʚʽʪʘʤʽʥʘʤʠ, ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʝʣʝʤʝʥʪʘʤʠ ʟʛʽʜʥʦ 

ʟ ʥʦʨʤʘʤʠ - ʋʛʥʽʚʝʥʢʦ ɸ.ʄ.,1999. 

ʇʝʨʰʠʡ ʧʝʨʽʦʜ ʣʘʢʪʘʮʽʾ ʢʦʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʾʭ ʦʨʛʘʥʽʟʤ ʧʦʪʨʝʙʫʻ ʥʘʡʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʟʘ ʚʝʩʴ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʮʠʢʣ. ʆʢʨʽʤ ʪʦʛʦ, ʱʦ ʦʨʛʘʥʽʟʤ ʢʦʨʦʚʠ ʧʨʦʜʫʢʫʻ ʤʦʣʦʢʦ, ʾʾ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘ  ʩʠʩʪʝʤʘ ʛʦʪʫʻʪʴʩʷ ʜʣʷ ʥʦʚʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ. ʏʝʨʝʟ 60-90 ʜʥʽʚ ʧʽʩʣʷ 

ʦʪʝʣʝʥʥʷ ʢʦʨʦʚʘ ʟʥʦʚʫ ʤʘʻ ʙʫʪʠ ʟʘʧʣʽʜʥʝʥʦʶ. 

ʏʝʨʝʟ ʧʽʚʛʦʜʠʥʠ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ ʢʦʨʦʚʽ ʜʘʶʪʴ 1,0-1,5 ʚʽʜʨʘ ʪʝʧʣʦʾ ʚʦʜʠ, ʚ 

ʷʢʫ ʚʥʦʩʷʪʴ 50-60 ʛʨʘʤʽʚ ʢʫʭʦʥʥʦʾ ʩʦʣʽ, 0,5-1,0 ʢʛ ʧʰʝʥʠʯʥʠʭ ʚʠʩʽʚʦʢ. ʇʽʩʣʷ 

ʦʪʝʣʝʥʥʷ ʤʦʣʦʯʥʽʩʪʴ ʢʦʨʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʩʦʢʘ, ʘ ʥʦʚʦʥʘʨʦʜʞʝʥʝ ʪʝʣʷ ʩʧʦʞʠʚʘʻ 

4,5 - 5,5 ʢʛ ʤʦʣʦʟʠʚʘ ʟʘ ʜʦʙʫ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʣʘʜʫ ʬʫʥʢʮʽʡ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʚ ʪʝʣʷʪ ʽ ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʽʚ ʫ ʢʦʨʽʚ. 

ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʥʝʙʘʞʘʥʠʤ ʥʘʩʣʽʜʢʘʤ, ʢʦʨʦʚʘʤ ʫ ʧʝʨʰʽ 10-15 ʜʥʽʚ ʧʽʩʣʷ 

ʦʪʝʣʝʥʥʷ ʟʛʦʜʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʩʽʥʦ, ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʶʯʠ ʜʘʚʘʥʢʫ ʽʥʰʠʭ 
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ʢʦʨʤʽʚ. ʂʦʥʮʝʥʪʨʦʚʘʥʽ ʢʦʨʤʠ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ (1,0-1,2 ʢʛ ʥʘ ʜʦʙʫ) 

ʟʛʦʜʦʚʫʶʪʴ ʟ ʜʨʫʛʦʛʦ ʜʥʷ, ʢʦʨʝʥʝʧʣʦʜʠ (2-3 ʢʛ ʥʘ ʜʦʙʫ) - ʟ 4-5-ʛʦ, ʘ ʟ 6-7-ʛʦ ʜʥʷ 

ʜʦ ʨʘʮʽʦʥʫ ʚʢʣʶʯʘʶʪʴ ʩʽʥʘʞ. ɿ 9-10-ʛʦ ʜʥʷ ʢʦʨʦʚʠ ʦʜʝʨʞʫʶʪʴ ʧʦʚʥʫ ʥʦʨʤʫ 

ʢʦʨʤʽʚ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʥʝ ʤʦʞʥʘ ʜʦʧʫʩʢʘʪʠ ʟʥʠʞʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ ʢʦʨʽʚ, ʦʩʢʽʣʴʢʠ 

ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʧʦʛʽʨʰʝʥʥʷ ʚʽʜʪʚʦʨʥʠʭ 

ʬʫʥʢʮʽʡ. ʂʦʨʦʚʘ ʧʨʠ ʦʪʝʣʝʥʥʽ ʚʪʨʘʯʘʻ ʧʨʠʙʣʠʟʥʦ 57 ʢʛ ʞʠʚʦʾ ʤʘʩʠ ʽ ʮʶ ʚʪʨʘʪʫ 

ʚʦʥʘ ʧʦʚʠʥʥʘ ʚʽʜʥʦʚʠʪʠ ʟʘ 90-120 ʜʥʽʚ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ. ʈʘʮʽʦʥʠ ʩʢʣʘʜʘʶʪʴ ʟ 

ʨʦʟʨʘʭʫʥʢʫ 1,7-1,9 ʢʦʨʤ. ʦʜ. ʥʘ 100 ʢʛ ʞʠʚʦʾ ʤʘʩʠ ʢʦʨʽʚ, ʂʦʞʥʘ ʢʦʨʤʦʚʘ ʦʜʠʥʠʮʷ 

ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ 100 ʛ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, 8-10 ʛ ʢʘʣʴʮʽʶ, 4,5-5,0 ʛ ʬʦʩʬʦʨʫ ʽ 

40-45 ʤʛ ʢʘʨʦʪʠʥʫ:ʋ ʜʨʫʛʫ ʧʦʣʦʚʠʥʫ ʣʘʢʪʘʮʽʾ ʢʨʠʪʠʯʥʠʡ ʧʝʨʽʦʜ ʷʢ ʜʣʷ ʪʝʣʷʪʠ, 

ʪʘʢ ʽ ʜʣʷ ʢʦʨʦʚʠ ʤʠʥʘʻ. ʂʦʨʦʚʘ ʚ ʮʝʡ ʧʝʨʽʦʜ ʤʘʻ ʙʫʪʠ ʚʞʝ ʟʘʧʣʽʜʥʝʥʦʶ, ʘ ʪʝʣʷʪʘ, 

ʦʢʨʽʤ ʤʦʣʦʢʘ ʤʘʪʝʨʽ, ʩʧʦʞʠʚʘʶʪʴ ʽʥʰʽ ʢʦʨʤʠ. 

ʈʝʟʫʣʴʪʘʪ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʩʪʘʜʘʭ ʤ'ʷʩʥʦʾ ʭʫʜʦʙʠ, ʘ ʪʘʢʦʞ ʫ ʛʨʫʧʘʭ ʢʦʨʽʚ 

ʤʦʣʦʯʥʠʭ ʽ ʤʦʣʦʯʥʦ-ʤ'ʷʩʥʠʭ ʧʦʨʽʜ, ʚʽʜ ʷʢʠʭ ʦʜʝʨʞʫʶʪʴ ʧʦʤʽʩʥʠʡ ʤʦʣʦʜʥʷʢ, 

ʪʝʣʷʪ ʚʠʨʦʱʫʶʪʴ ʥʘ ʧʽʜʩʠʩʽ ʜʦ 8-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ. 

ʇʝʨʰʠʭ 20-25 ʜʥʽʚ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʪʝʣʷʪʘ ʧʦʚʠʥʥʽ ʧʝʨʝʙʫʚʘʪʠ ʨʘʟʦʤ ʟ 

ʤʘʪʝʨʷʤʠ ʥʘ ʚʽʣʴʥʦʤʫ ʧʽʜʩʦʩʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʾʭ ʩʣʽʜ ʧʝʨʝʚʦʜʠʪʠ ʥʘ ʨʝʞʠʤʥʠʡ 

ʧʽʜʩʠʩ. ɺʦʥʠ ʰʚʠʜʰʝ ʧʨʠʚʯʘʶʪʴʩʷ ʜʦ ʢʦʨʤʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʻ 

ʩʪʠʤʫʣʶʶʯʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ 

ʧʦʩʪʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɼʣʷ ʧʽʜʛʦʜʽʚʣʽ ʪʝʣʷʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʷʢʽʩʥʽ 

ʢʦʨʤ: ʩʽʥʦ ʟʣʘʢʦʚʠʭ ʽ ʙʦʙʦʚʠʭ ʪʨʘʚ, ʩʽʥʘʞ, ʩʠʣʦʩ, ʢʦʨʤʦʚʽ ʙʫʨʷʢʠ, ʢʦʥʮʝʥʪʨʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʩʫʤʽʰʽ ʟʝʨʥʘ ʟʣʘʢʦʚʠʭ ʽ ʙʦʙʦʚʠʭ ʘʙʦ ʢʦʤʙʽʢʦʨʤ-ʩʪʘʨʪʝʨ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺʣʽʪʢʫ ʦʩʥʦʚʥʠʤʠ ʢʦʨʤʘʤʠ ʜʣʷ ʧʽʜʛʦʜʦʚʫʚʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ 

ʢʦʥʮʝʥʪʨʦʚʘʥʽ, ʷʢʽ ʟʛʦʜʦʚʫʶʪʴ ʫ "ʾʜʘʣʴʥʷʭ" ʟ ʛʦʜʽʚʥʠʮʴ, ʦʙʣʘʜʥʘʥʠʭ ʚ ʣʽʪʥʽʭ 

ʪʘʙʦʨʘʭ ʧʽʜ ʥʘʚʽʩʘʤʠ - ʋʛʥʽʚʝʥʢʦ ɸ.ʄ.,1999. ʉʭʝʤʦʶ ʛʦʜʽʚʣʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʘ 

ʧʝʨʽʦʜ ʧʽʜʩʠʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ (6-8 ʤʽʩ.) ʟʛʦʜʦʚʫʚʘʪʠ ʢʦʞʥʦʤʫ ʪʝʣʷʪʽ 1200-1500 

ʢʛ ʤʦʣʦʢʘ (ʫʤʦʚʥʦ), 228 ʢʛ ʢʦʥʮʢʦʨʤʽʚ, 1032 ʢʛ ʩʠʣʦʩʫ, 306 ʢʛ ʩʽʥʘ. ɺ ʣʽʪʥʽʡ 

ʧʝʨʽʦʜ ʛʨʫʙʽ ʢʦʨʤʠ ʟʘʤʽʥʶʶʪʴ ʟʝʣʝʥʠʤʠ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʝʣʷ ʚ ʤ'ʷʩʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ ʻ ʦʩʥʦʚʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʢʦʨʽʚ ʽ 

ʥʝʪʝʣʝʡ, ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʨʷʜ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʜʝʨʞʘʥʥʷ 
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ʟʜʦʨʦʚʦʛʦ ʧʨʠʧʣʦʜʫ ʽ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʷ. 

ʋ ʩʪʘʜʘʭ ʤ'ʷʩʥʦʾ ʭʫʜʦʙʠ, ʘ ʪʘʢʦʞ ʫ ʛʨʫʧʘʭ ʢʦʨʽʚ ʤʦʣʦʯʥʠʭ ʽ ʤʦʣʦʯʥʦ-

ʤ'ʷʩʥʠʭ ʧʦʨʽʜ, ʚʽʜ ʷʢʠʭ ʦʜʝʨʞʫʶʪʴ ʧʦʤʽʩʥʠʡ ʤʦʣʦʜʥʷʢ, ʪʝʣʷʪ ʚʠʨʦʱʫʶʪʴ ʥʘ 

ʧʽʜʩʠʩʽ ʜʦ 8-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʥʦʚʦʥʘʨʦʜʞʝʥʝ ʪʝʣʷ ʦʜʝʨʞʘʣʦ ʧʝʨʰʫ ʧʦʨʮʽʶ ʤʦʣʦʟʠʚʘ 

ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ. ʎʝ ʧʽʜʚʠʱʫʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʪʝʣʷʪ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʘʨʦʜʞʫʶʪʴʩʷ ʙʝʟ ʽʤʫʥʽʪʝʪʫ ʧʨʦʪʠ ʭʚʦʨʦʙ. ʄʦʣʦʟʠʚʦ ʚ ʧʝʨʰʽ ʛʦ-

ʜʠʥʠ ʤʘʻ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ (ʜʦ 110 ʤʛ/ʢʛ) ʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʋ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ ʚ ʤʦʣʦʟʠʚʽ ʤʽʩʪʠʪʴʩʷ 24,9% ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ 5,1% ʞʠʨʫ, 16,4% ʙʽʣʢʘ, 2,2% ʤʦʣʦʯʥʦʛʦ ʮʫʢʨʫ ʽ 1,2% ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ. 

ɿ ʢʦʞʥʠʤ ʜʥʝʤ ʚʤʽʩʪ ʮʠʭ ʨʝʯʦʚʠʥ ʟʤʝʥʰʫʻʪʴʩʷ. ʅʘ ʧ'ʷʪʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʦʪʝʣʝʥʥʷ ʩʢʣʘʜ ʤʦʣʦʢʘ ʢʦʨʦʚʠ ʪʘʢʠʡ: ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ - 12,7%; ʚ ʪ.ʯ. ʞʠʨʫ - 3,7, 

ʙʽʣʢʘ - 3,6, ʮʫʢʨʫ - 4,7; ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ - 0,7. ʆʢʨʽʤ ʮʴʦʛʦ, ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ 

ʰʣʫʥʢʦʚʠʡ ʪʨʘʢʪ ʪʝʣʷʪ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʩʚʦʶʚʘʪʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʚ ʢʨʦʚ ʯʝʨʝʟ 

ʩʪʽʥʢʠ ʩʠʯʫʛʘ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʚʪʨʘʯʘʻʪʴʩʷ. 

ʊʦʤʫ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʧʦʚʠʥʝʥ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʯʘʩʥʽʩʪʴ 

ʦʜʝʨʞʘʥʥʷ ʪʝʣʷʪʘʤʠ ʤʦʣʦʟʠʚʘ. ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ (ʩʣʘʙʢʝ ʪʝʣʷ, ʥʝʩʧʦʢʽʡʥʘ ʤʘʪʠ 

ʪʦʱʦ) ʩʣʽʜ ʜʦʧʦʤʦʛʪʠ ʪʝʣʷʪʽ ʚʠʧʠʪʠ ʧʝʨʰʽ ʧʦʨʮʽʾ ʤʦʣʦʟʠʚʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʧʝʨʰʽ ʧʽʚ ʨʦʢʫ ʞʠʪʪʷ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʚʠʨʽʰʘʣʴʥʽ ʱʦʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʨʘʚʣʝʥʥʷ, ʦʩʥʦʚʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʠʡʦʤʦʤ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʝʣʷʪ ʻ ʨʘʥʥʻ ʧʨʠʚʯʘʥʥʷ ʾʭ ʜʦ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʽʚ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ 7-10-ʜʝʥʥʦʛʦ ʚʽʢʫ. 

ʊʝʣʷʪʘ, ʨʘʥʦ ʧʨʠʚʯʝʥʽ ʜʦ ʨʦʩʣʠʥʥʠʭ ʢʦʨʤʽʚ, ʫʞʝ ʚ 5-6-ʤʽʩʷʯʥʦʤʫ ʚʽʮʽ 

ʜʦʙʨʝ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʧʽʜʩʠʩʥʠʡ ʧʝʨʽʦʜ, 

ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜʣʫʯʝʥʥʷ ʪʝʣʷʪ ʚʽʜ ʤʘʪʝʨʽʚ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʧʨʠʨʦʩʪʠ ʞʠʚʦʾ ʤʘʩʠ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʽʜʰʢʦʜʦʚʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʢʦʨʽʚ. 

ʇʽʜʛʦʜʦʚʫʶʪʴ ʧʽʜʩʠʩʥʠʭ ʪʝʣʷʪ ʦʙ'ʻʤʠʩʪʠʤʠ ʽ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʢʦʨʤʘʤʠ ʟ 

ʨʦʟʨʘʭʫʥʢʫ 0,35-0,40 ʢ.ʦʜ. ʥʘ ʛʦʣʦʚʫ ʱʦʜʦʙʠ ʚ ʧʝʨʽʦʜ ʟ 1 ʜʦ 3-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ; 1,4-
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2,8 ʢʦʨʤ. ʦʜ. ʚʽʜ 4- ʜʦ 6-ʤ-̔ʩʷʯʥʦʛʦ ʚʽʢʫ; 13,2-13,8 ʢʦʨʤ. ʦʜ. ʚʽʜ 7- ʜʦ 8-ʤʽʩʷʯʥʦʛʦ 

ʚʽʢʫ. ʅʘ ʦʜʥʫ ʢʦʨʤʦʚʫ ʦʜʠʥʠʮʶ ʚ ʨʘʮʽʦʥʽ ʤʘʻ ʙʫʪʠ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ: ʜʦ 3-

ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ - 130 ʛ, ʫ ʚʽʮʽ 4-6 ʤʽʩʷʮʽʚ - 115 ʛʨʘʤʽʚ; ʚʽʜ 7- ʜʦ 8-ʤʽʩʷʮʽʚ -110 

ʛʨʘʤʽʚ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʞʠʚʦʾ ʤʘʩʠ 210-250 ʢʛ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʪʨʘʪʠʪʠ 1000-1100 ʢʦʨʤ, ʦʜ., ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʨʘʭʫʥʦʢ ʨʦʩʣʠʥʥʠʭ ʢʦʨʤʽʚ - 550-

600 ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ. 

ʇʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ ʪʝʣʠʮʴ ʚʽʜ ʤʘʪʝʨʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʠʡ ʨʽʚʝʥʴ ʾʭ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦʙ ʫ ʚʽʮʽ 15-16 ʤʽʩʷʮʽʚ ʚʦʥʠ ʤʘʣʠ ʞʠʚʫ ʤʘʩʫ 400-420 ʢʛ. ʊʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʷʛʘʶʪʴ ʧʨʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʧʨʠʨʦʩʪʘʭ 700-750, ʛʨʘʤʽʚ. ʎʝ ʻ 

ʟʘʧʦʨʫʢʦʶ ʪʦʛʦ, ʱʦ ʪʝʣʠʮʷ ʚʯʘʩʥʦ ʧʨʠʡʜʝ ʚ ʦʭʦʪʫ, ʟʘʧʣʽʜʥʠʪʴʩʷ, ʜʘʩʪʴ ʟʜʦʨʦʚʝ 

ʞʠʪʪʻʟʜʘʪʥʝ ʧʦʪʦʤʩʪʚʦ, ʤʘʪʠʤʝ ʚʠʩʦʢʫ ʤʦʣʦʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʜʦʙʨʽ ʚʽʜʪʚʦʨʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʛʦʜʽʚʣʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟ ʨʦʟʨʘʭʫʥʢʫ 1,7-1,9 ʢʦʨʤʦʚʦʾ 

ʦʜʠʥʠʮʽ ʥʘ 100 ʢʛ ʞʠʚʦʾ ʤʘʩʠ. ʂʦʨʤʦʚʘ ʦʜʠʥʠʮʷ ʤʘʻ ʤʽʩʪʠʪʠ 110-112 ʛ 

ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʚʽʮʽ ʪʚʘʨʠʥʠ ʜʦ 1 ʨʦʢʫ, 100-105 ʛ - ʙʽʣʴʰʝ ʨʦʢʫ, 105-110 

ʛ - ʟʘ 2-3 ʤʽʩʷʮʽ ʜʦ ʦʪʝʣʝʥʥʷ. ʅʦʨʤʠ ʢʘʣʴʮʽʶ ʥʘ 1 ʢʦʨʤ. ʦʜ. - 8-9 ʛ, ʬʦʩʬʦʨʫ - 5,5-

6,0 ʛ, ʢʘʨʦʪʠʥʫ - 30-33 ʤʛ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʨʘʮʽʦʥʽʚ ʜʣʷ ʪʝʣʠʮʴ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʧʝʨʝʜʙʘʯʘʶʪʴ (% ʟʘ 

ʧʦʞʠʚʥʽʩʪʶ): ʩʠʣʦʩʫ - 52-55, ʛʨʫʙʠʭ ʢʦʨʤʽʚ - 20-23 (ʚ ʪ.ʯ. ʩʽʥʘ - 19-20) ʽ ʩʫʤʽʰʽ 

ʢʦʥʮʢʦʨʤʽʚ - 25-27. 

ʋ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʽʥʘ ʙʘʞʘʥʦ ʟʘʤʽʥʠʪʠ ʡʦʛʦ ʩʠʣʦʩʦʤ, 

ʩʦʣʦʤʦʶ, ʩʽʥʘʞʝʤ ʜʦʙʨʦʾ ʷʢʦʩʪʽ. ʇʨʠ ʩʠʣʦʩʥʦ-ʩʽʥʘʞʥʦʤʫ ʪʠʧʽ ʛʦʜʽʚʣʽ ʩʪʨʫʢʪʫʨʘ 

ʨʘʮʽʦʥʽʚ ʪʘʢʘ (% ʟʘ ʧʦʞʠʚʥʽʩʪʶ): ʩʠʣʦʩ ʢʫʢʫʨʫʜʟʷʥʠʡ - 41-42, ʩʽʥʘʞ - 31-33, 

ʢʦʥʮʢʦʨʤʠ - 25-28. 

ɺʣʽʪʢʫ ʪʝʣʠʮʴ ʫʪʨʠʤʫʶʪʴ ʥʘ ʧʘʩʦʚʠʱʘʭ. ɼʦʙʨʽ ʧʘʩʦʚʠʱʘ ʧʦʚʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʪʚʘʨʠʥ ʫ ʢʦʨʤʘʭ. 

ʅʘ ʦʜʥʫ ʪʝʣʠʮʶ ʩʪʘʨʰʫ 8 ʤʽʩʷʮʽʚ ʥʘ ʨʽʢ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʧʨʠ ʟʘʧʣʘʥʦʚʘʥʠʭ 

750-800 ʛ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʪʘʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʤʽʚ, ʮ: ʩʽʥʘ ʙʦʙʦʚʦʛʦ - 

1,6; ʩʽʥʘ ʟʣʘʢʦʚʦʛʦ - 7,7; ʩʦʣʦʤʠ - 4,2; ʩʠʣʦʩʫ - 28,0; ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ - 4,0; 

ʪʨʘʚʠ ʧʘʩʦʚʠʱ - 36 ʽ ʩʽʷʥʠʭ ʪʨʘʚ - 4,0. 
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ʅʦʨʤʠ ʛʦʜʽʚʣʽ ʙʫʛʘʡʮʽʚ, ʚʠʨʦʱʫʚʘʥʠʭ ʥʘ ʧʣʝʤ'ʷ, ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʧʨʠʨʦʩʪʠ ʞʠʚʦʾ ʤʘʩʠ ʚ ʧʝʨʽʦʜ ʚʽʜ 8 ʜʦ 15 ʤʽʩʷʮʽʚ ʥʝ ʤʝʥʰʝ 1000 ʛ 

ʟ ʪʠʤ, ʱʦʙ ʚ ʨʽʯʥʦʤʫ ʚʽʮʽ ʾʭ ʞʠʚʘ ʤʘʩʘ ʙʫʣʘ 400-420 ʢʛ, ʚ 15 - 500-550 ʢʛ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʮʽʦʥʽʚ ʧʣʝʤʽʥʥʠʭ ʙʫʛʘʡʮʽʚ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʤʘʻ ʙʫʪʠ ʪʘʢʦʶ 

(% ʟʘ ʧʦʞʠʚʥʽʩʪʶ): ʩʽʥʦ - 25-30, ʩʦʢʦʚʠʪʽ ʢʦʨʤʠ - 25-35, ʢʦʥʮʝʥʪʨʦʚʘʥʽ ï 45. 

ʂʦʥʮʢʦʨʤʠ ʟʛʦʜʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʫʤʽʰʽ, ʱʦ ʚʢʣʶʯʘʻ ʦʚʝʩ, ʷʯʤʽʥʴ, ʛʦʨʦʭ, 

ʧʰʝʥʠʮʶ ʪʘ ʽʥʰʽ ʢʦʨʤʠ. ɺʣʽʪʢʫ ʙʫʛʘʡʮʷʤ ʟʛʦʜʦʚʫʶʪʴ ʟʝʣʝʥʫ ʤʘʩʫ ʪʨʘʚ, ʩʽʥʦ, 

ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʢʦʨʤʠ. ʉʪʨʫʢʪʫʨʘ ʨʘʮʽʦʥʽʚ ʪʘʢʘ (% ʟʘ ʧʦʞʠʚʥʽʩʪʶ): ʟʝʣʝʥʘ ʤʘʩʘ - 

35-37, ʩʽʥʦ - 15, ʢʦʤʙʽʢʦʨʤ - 48-50. 

ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʛʦʜʽʚʣʽ ʙʫʛʘʡʮʽʚ ʧʝʨʝʜʙʘʯʘʻ 2,0-2,4 ʢʦʨʤ. ʦʜ. ʥʘ 100 ʢʛ 

ʞʠʚʦʾ ʤʘʩʠ ʫ ʚʽʮʽ ʜʦ ʨʦʢʫ ʽ 1,8-2,0 ʢʦʨʤ. ʦʜ. - ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʽʯʥʦʛʦ ʚʽʢʫ. 

ʈʽʚʝʥʴ ʧʨʦʪʝʾʥʦʚʦʛʦ ʞʠʚʣʝʥʥʷ ʜʦ ʨʦʢʫ - 108-110 ʛ ʧʨʦʪʝʾʥʫ ʥʘ 1 ʢʦʨʤ, ʦʜ., ʧʽʩʣʷ 

ʨʦʢʫ -102-105 ʛ. ʋ ʧʣʝʤʽʥʥʠʭ ʙʫʛʘʡʮʽʚ ʚʠʩʦʢʘ ʧʦʪʨʝʙʘ ʚ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥʘʭ ʽ 

ʚʽʪʘʤʽʥʘʭ. ʅʘ 1 ʢʦʨʤ. ʦʜ. ʩʣʽʜ ʜʘʚʘʪʠ ʢʘʣʴʮʽʶ - 7,1-7,6 ʛ; ʬʦʩʬʦʨʫ - 5,0-5,3 ʛ; 

ʢʘʨʦʪʠʥʫ -26-28 ʤʛ ʥʘ ʜʦʙʫ. 

ɿʘ ʧʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʙʫʛʘʡʮʽʚ ʟ 8 ʜʦ 16 ʤʽʩʷʮʽʚ (ʧʦʯʘʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ) 

ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʚʠʪʨʘʯʘʶʪʴ, ʮ: ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ ʩʽʥʘ - 8,4, ʩʠʣʦʩʫ - 17, ʟʝʣʝʥʦʾ 

ʤʘʩʠ -10,6, ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ - 10,2. ʎʝ ʙʣʠʟʴʢʦ 20 ʮ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ. 

ʈʽʚʝʥʴ ʛʦʜʽʚʣʽ ʙʫʛʘʾʚ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʝʨʞʘʥʥʷ ʚʽʜ ʥʠʭ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʩʧʝʨʤʠ, ʜʦʙʨʝ ʟʜʦʨʦʚ'ʷ, ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʽʥ ʥʦʨʤʫʻʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʽʜʥʠʢʽʚ. 

ʋ ʧʝʨʽʦʜ, ʢʦʣʠ ʙʫʛʘʾʚ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʘʨʫʚʘʥʥʷ, ʥʘ 100 ʢʛ ʞʠʚʦʾ 

ʤʘʩʠ ʥʝʦʙʭʽʜʥʦ ʟʛʦʜʦʚʫʚʘʪʠ 0,8-1,0 ʢʦʨʤ. ʦʜ. ʇʨʠ ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʧʘʨʫʚʘʥʥʷ ʮʽ ʥʦʨʤʠ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ: 0,9-1,2 ʪʘ 1,0-1,4 

ʢʦʨʤ, ʦʜʠʥʠʮʽ. ʇʦʪʨʝʙʘ ʚ ʧʝʨʝʪʨʘʚʥʦʤʫ ʧʨʦʪʝʾʥʽ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʪʴ: 100-104 ʛ, 

120-125, 130-135 ʛ ʥʘ 1 ʢʦʨʤ, ʦʜʠʥʠʮʶ. 

ʅʘ 100 ʢʛ ʞʠʚʦʾ ʤʘʩʠ ʙʫʛʘʷʤ ʟʛʦʜʦʚʫʶʪʴ, ʢʛ: 0,7-1,0 - ʩʽʥʘ. 0,6-0,8 - ʩʠʣʦʩʫ, 

0,4-0,6 - ʢʦʨʝʥʝʧʣʦʜʽʚ, 0,3-0,6 - ʢʦʥʮʝʥʪʨʘʪʽʚ. ʋ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʘʨʫʚʘʥʥʷ 

ʜʦ ʨʘʮʽʦʥʫ ʙʫʛʘʾʚ ʥʝʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʢʦʨʤʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: (ʤ'ʷʩʦ-

ʢʽʩʪʢʦʚʝ ʙʦʨʦʰʥʦ, ʨʠʙ'ʷʯʠʡ ʞʠʨ, ʩʚʽʞʽ ʢʫʨʷʯʽ ʷʡʮʷ). ɺ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʙʫʛʘʷʤ 
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ʟʛʦʜʦʚʫʶʪʴ ʟʝʣʝʥʫ ʤʘʩʫ, ʥʝ ʟʥʠʞʫʶʯʠ ʥʦʨʤʘʪʠʚʽʚ ʩʽʥʘ ʪʘ ʢʦʥʮʝʥʪʨʘʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʌʦʨʤʫʚʘʥʥʷ ʭʫʜʦʙʠ ʤ'ʷʩʥʠʭ ʧʦʨʽʜ - ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ, ʟʘ ʷʢʦʛʦ 

ʧʽʜ ʚʧʣʠʚʦʤ ʣʶʜʠʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʙʘʞʘʥʽ ʜʣʷ ʥʝʾ ʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʡ ʙʽʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʚʘʨʠʥ. ɿʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʛʘʣʫʟʽ ʤ'ʷʩʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʻ ʾʾ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ - ʏʝʨʝʢʘʝʚ ɸ.ɺ.,1980. ʄ'ʷʩʥʘ ʭʫʜʦʙʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʘʩʦʚʠʱʘ, ʩʧʦʞʠʚʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʨʫʙʠʭ ʢʦʨʤʽʚ ʪʘ ʚʽʜʭʦʜʠ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʞʦʤ, ʙʨʘʛʘ, ʤʝʣʷʩʘ) ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʩʧʦʞʠʚʘʥʥʽ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ. ʇʨʠ ʨʦʟʚʝʜʝʥʥʽ ʤ'ʷʩʥʦʾ ʭʫʜʦʙʠ ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ 

ʢʘʧʽʪʘʣʴʥʠʭ ʩʧʦʨʫʜʘʭ. ɽʥʝʨʛʦʻʤʥʽʩʪʴ ʛʘʣʫʟʽ ʤ'ʷʩʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʤʘʡʞʝ ʚ ʧ'ʷʪʴ 

ʨʘʟʽʚ ʤʝʥʰʘ ʥʽʞ ʤʦʣʦʯʥʦʾ, ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚ 8-10 ʨʘʟʽʚ. ʄ'ʷʩʥʽ 

ʷʢʦʩʪʽ ʭʫʜʦʙʠ ʮʠʭ ʧʦʨʽʜ ʟʥʘʯʥʦ ʢʨʘʱʽ: ʟʘʙʽʡʥʠʡ ʚʠʭʽʜ ʪʫʰʽ ʩʢʣʘʜʘʻ 60-64%, ʚʠʭʽʜ 

ʚʠʱʠʭ ʩʦʨʪʽʚ ʤ'ʷʩʘ ʜʦʩʷʛʘʻ 20%. ʎʷ ʛʘʣʫʟʴ ʜʘʻ ʟʥʘʯʥʦ ʢʨʘʱʫ ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʰʢʽʨʷʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʉʈɽɼʅʗʗ ʄɸʉʉɸ ʇʃʆɼʆɺ ʏɽʈɽʐʅʀ 

 

ʊʦʣʩʪʦʣʠʢ  ʃʶʜʤʠʣʘ  ʅʠʢʦʣʘʝʚʥʘ, 

ʢ.ʩ.-ʭ.ʥ., ʩ.ʥ.ʩ.,  

ʟʘʚ. ʦʪʜʝʣʦʤ ʩʝʣʝʢʮʠʠ ʠ ʩʦʨʪʦʠʟʫʯʝʥʠʷ 

ʄʝʣʠʪʦʧʦʣʴʩʢʘʷ ʦʧʳʪʥʘʷ ʩʪʘʮʠʷ ʩʘʜʦʚʦʜʩʪʚʘ 

ʠʤʝʥʠ ʄ.ʌ. ʉʠʜʦʨʝʥʢʦ ʀʉ ʅɸɸʅ 

ʛ. ʄʝʣʠʪʦʧʦʣʴ, ʋʢʨʘʠʥʘ  

 

ɺʚʝʜʝʥʠʝ./Introductions . ʉʨʝʜʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʶʛʘ ʋʢʨʘʠʥʳ ʯʝʨʝʰʥʷ 

ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ. ʅʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʨʪʠʤʝʥʪʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʩʦʟʜʘʝʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʥʦʦʙʨʘʟʠʶ ʩʦʨʪʦʚ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʩʨʦʢʦʚ 

ʩʦʟʨʝʚʘʥʠʷ, ʩʦʟʜʘʥʥʳʭ ʚ ʄʝʣʠʪʦʧʦʣʴʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ ʠʤʝʥʠ 

ʄ.ʌ. ʉʠʜʦʨʝʥʢʦ ʀʉ ʅɸɸʅ, ʯʝʨʝʰʥʷ ʦʪʢʨʳʚʘʝʪ ʩʝʟʦʥ ʧʦʪʨʝʙʣʝʥʠʷ ʩʚʝʞʝʡ, 

ʚʳʩʦʢʦʚʠʪʘʤʠʥʥʦʡ ʧʣʦʜʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʤʘʷ ʠ ʜʦ ʥʘʯʘʣʘ ʠʶʣʷ. ʆʥʘ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʮʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʶʞʥʦʡ ʟʦʥʳ ʩʘʜʦʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʣʦʜʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʧʝʩʪʠʮʠʜʥʦʡ ʥʘʛʨʫʟʢʝ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʫʨʦʨʪʦʚ ʇʨʠʘʟʦʚʴʷ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʩʦʨʪʘ, ʢʨʦʤʝ ʫʨʦʞʘʡʥʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʦʚ. ʋʯʠʪʳʚʘʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʨʝʘʣʠʟʘʮʠʦʥʥʫʶ 

ʮʝʥʫ ʧʣʦʜʦʚ ʯʝʨʝʰʥʠ, ʜʣʷ ʧʦʪʝʨʙʠʪʝʣʝʡ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʧʣʦʜʳ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʚʥʝʰʝʛʦ ʚʠʜʘ, ʚʚʢʣʶʯʘʷ ʢʨʫʧʥʳʡ ʨʘʟʤʝʨ, ʥʦ ʠ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʜʦʣʝʡ ʤʷʢʦʪʠ, ʢʦʪʦʨʘʷ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʧʦʢʫʧʘʪʴʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʩʪʦʯʝʢ, ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ 

ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʚʝʩ ʧʨʦʜʫʢʮʠʠ, ʚ ʧʠʱʫ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ./Aim. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʜʝʣʝʥʠʝ ʠʟ 

ʨʘʙʦʯʝʡ ʢʦʣʣʝʢʮʠʠ ʛʝʥʦʬʦʥʜʘ ʯʝʨʝʰʥʠ ʄʝʣʠʪʦʧʦʣʴʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ 

ʩʘʜʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ʄ.ʌ. ʉʠʜʦʨʝʥʢʦ ʀʉ ʅɸɸʅ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʣʦʜʦʚ ʠ ʜʦʣʠ ʤʷʢʦʪʠ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ʋʯʝʪ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʩʩʳ ʧʣʦʜʦʚ ʠ ʤʘʩʩʳ ʢʦʩʪʦʯʝʢ ʧʨʦʚʦʜʠʣʠ ʫ 96 ʩʦʨʪʦʚ ʠ ʬʦʨʤ  

ʯʝʨʝʰʥʠ ʤʝʣʠʪʦʧʦʣʴʩʴʢʦʡ ʩʝʣʝʢʮʠʠ ʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 2015 

ʛʦʜʘ  ʧʦ 2019 ʛʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʦʛʨʘʤʤʦʡ ʠ ʤʝʪʦʜʠʢʦʡ ʩʦʨʪʦʠʟʫʯʥʠʷ 

ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ ʠ ʦʨʝʭʦʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨè (ʆʨʝʣ,1999) ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʩʨʝʜʥʶʶ ʤʘʩʩʫ ʧʣʦʜʦʚ ʠ ʢʦʩʪʦʯʝʢ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʮʝʥʪ ʤʘʩʩʳ 

ʧʣʦʜʘ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʢʦʩʪʦʯʢʫ ʠ ʤʷʢʦʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ./Results and discussion. ʈʘʙʦʯʘʷ ʢʦʣʣʝʢʮʠʷ 

ʄʝʣʠʪʦʧʦʣʴʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ʄ.ʌ. ʉʠʜʦʨʝʥʢʦ ʀʉ 

ʅɸɸʅ, ʩʦʙʨʘʥʥʘʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʯʝʨʝʰʥʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʤʝʣʢʦʧʣʦʜʥʳʭ ʩʦʨʪʦʚ ʥʝ ʩʦʜʝʨʞʠʪ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʦʚ 

ʩʦʨʪʦʚ ʢʦʣʣʝʢʮʠʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 4,5 ʛ (ʈʫʙʠʥʦʚʘʷ ʨʘʥʥʷʷ), ʜʦ 10,4 ʛ 

(ʂʨʫʧʥʦʧʣʦʜʥʘʷ), ʧʨʠʯʝʤ ʩʦʨʪʘ  ʠ ʬʦʨʤʳ ʩ ʦʯʝʥʴ ʢʨʫʧʥʳʤʠ ʧʣʦʜʘʤʠ, ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʚʳʰʝ 8,3 ʛ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʐʠʨʦʢʦʠʤ ʋʥʠʬʠʮʠʨʧʨʚʘʥʥʳʤ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʤ ʉʕɺ ʨʦʜʘ Cerasus Mill . ʚʠʜʘ C. Avium (L) Moench ), 

ʩʦʩʪʘʚʣʷʶʪ 69%, ʘ 29 ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʠʤʝʶʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ çʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʦʚè ʧʨʝʚʳʰʘʶʱʠʝ ʜʝʚʷʪʴ ʛʨʘʤʤʦʚ. ʉʨʝʜʠ ʥʠʭ: 

ʩʦʨʪʘ ʤʝʣʠʪʦʧʦʣʴʩʢʦʡ ʩʝʣʝʢʮʠʠ ʂʨʫʧʥʦʧʣʦʜʥʘʷ, ɿʦʜʠʘʢ, ʂʘʟʢʘ, ɼʘʯʥʠʮʷ, 

ɸʥʦʥʩ, ɼʽʣʝʤʘ, ʊʘʣʠʩʤʘʥ, ʊʝʤʧʦʨʽʦʥ, ʃʶʙʠʤʠʮʷ ʊʫʨʦʚʮʝʚʘ, ʆʨʠʦʥ, ʊʦʪʝʤ, 

ɼʝʙʶʪ, ɽʨʘ, ʉʫʧʝʨʥʠʮʷ, ʵʣʠʪʥʳʝ ʬʦʨʤʳ ɹʠʛʘʨʨʦ ʊʫʨʦʚʮʝʚʘ, ʄʝʯʪʘ, ɼʨʫʞʙʘ, 

ɸʚʘʥʛʘʨʜ, ɺʘʢʭʘʥʢʘ, ʀʤʧʫʣʴʩ, ɺʠʜʥʘʷ, ʨʷʜ ʦʪʙʦʨʥʳʭ ʬʦʨʤ, ʘ ʪʘʢʞʝ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ Merchant, Regina, Silvia, Summit.  

ʄʘʩʩʘ ʢʦʩʪʦʯʢʠ ʚ ʧʣʦʜʘʭ ʯʝʨʝʰʥʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʴʰʝ ʦʜʥʦʛʦ ʛʨʘʤʤʘ, 

ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 0,35 ʛ (ɽʣʝʢʪʨʘ, ɺʩʧʣʝʩʢ, 

ɺʳʧʫʩʢʥʠʮʘ) ï 0,44 ʛ (ʊʝʤʧʦʨʽʦʥ, ʇʨʝʩʪʠʞʥʘʷ, ʏʝʨʥʘʷ ʊʫʨʦʚʮʝʚʘ) ʜʦ 0,71 ʛ 

(ʄʝʦʪʽʜʘ, ɺʘʣʝʨʠʡ ʏʢʘʣʦʚ, ʄʽʨʘʞ, ʇʦʜʘʨʦʢ ʶʙʠʣʷʨʫ, ʉʫʧʝʨʥʠʮʷ ï 0,93 ʛ 

(ɼʨʫʞʙʘ). ʄʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ çʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʘè ʠ çʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʢʦʩʪʦʯʢʠè ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʡ ʩʠʣʳ (r = 

0,59Ñ0,03), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʦʨʪʘ, ʩʦʯʝʪʘʶʱʠʝ ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʨʫʧʥʦʡ ʢʦʩʪʦʯʢʦʡ  ʠ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʤʷʢʦʪʠ ʚ ʧʣʦʜʘʭ.  
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ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʩʦʨʪʦʚ ʯʝʨʝʰʥʠ ʚ ʧʣʦʜʘʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ 

90% ʤʷʢʦʪʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣ ʩʦʨʪ ʄʝʦʪʽʜʘ ʩʦ ʟʥʘʯʝʥʠʝʤ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʨʘʚʥʳʤ 88,4%. ʄʘʢʩʠʤʘʣʴʥʫʶ ʜʦʣʶ ʤʷʢʦʪʠ ʠʤʝʣʠ ʧʣʦʜʳ ʩʦʨʪʘ ʃʘʩʫʥʷ ï 

97,7%, ʙʦʣʴʰʝ 95% ï ʩʦʨʪʘ ʈʦʤʘʥʪʠʢʘ, ʊʝʤʧʦʨʽʦʥ, ʵʣʠʪʥʘʷ ʬʦʨʤʘ ʇʣʘʤʝʥʥʘʷ, ʘ 

ʙʦʣʴʰʝ 94% ï ʩʦʨʪʘ ʊʦʪʝʤ, ʄʽʨʘʞ, ɽʨʘ, ɽʧʦʩ, ɸʥʰʣʘʛ, ɸʥʦʥʩ, ʃʶʙʠʤʠʮʷ 

ʊʫʨʦʚʮʝʚʘ, ʄʝʣʠʪʦʧʦʣʴʩʴʢʘʷ ʢʨʘʩʥʘʷ, ʉʢʦʨʦʩʧʝʣʢʘ, ʈʫʙʠʥʦʚʘʷ ʨʘʥʥʷʷ, Silvia, 

Summit, ʘ ʪʘʢʞʝ ʵʣʠʪʥʳʝ ʬʦʨʤʳ ʈʝʡʥʜʞʝʨ, ɺʳʤʧʝʣ, ɺʘʢʭʘʥʢʘ, ʅʘʩʣʘʞʜʝʥʠʝ, 

ʇʦʜʘʨʦʢ ʶʙʠʣʷʨʫ, ʊʝʤʧ, ʄʝʣʠʪʦʧʦʣʴʩʴʢʘʷ ʰʢʦʣʴʥʠʮʘ.  

ɺʳʚʦʜʳ./Conclusions.. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ ʧʣʦʜʦʚ ʧʦʜʚʝʨʞʝʥʘ ʙʦʣʝʝ 

ʩʠʣʴʥʦʤʫ ʚʘʨʴʠʨʦʚʘʥʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʘʩʩʳ ʢʦʩʪʦʯʢʠ. ʄʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʡ ʩʠʣʳ (r = 0,59Ñ0,03). 

ʉʨʝʜʠ ʩʦʨʪʦʚ ʨʘʥʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʨʝʜʥʶʶ ʤʘʩʩʫ 

4,5-5-4,9 ʛ, ʚʳʩʦʢʘʷ ʜʦʣʷ ʤʷʢʦʪʠ ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʧʣʦʜʘʭ ʩʦʨʪʦʚ ʈʫʙʠʥʦʚʘʷ 

ʨʘʥʥʷʷ ʠ ʉʢʦʨʦʩʧʝʣʢʘ.  

ʀʟ ʨʘʙʦʯʝʡ ʢʦʣʣʝʢʮʠʠ ʯʝʨʝʰʥʠ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʣʦʜʦʚ ʠ ʜʦʣʠ ʤʷʢʦʪʠ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʩʦʨʪ ʃʘʩʫʥʷ, ʷʚʣʷʶʱʠʡʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʦʤʧʣʝʢʩʘ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʩʦʨʪʘ ʈʦʤʘʥʪʠʢʘ, ʊʝʤʧʦʨʽʦʥ ʠ 

ʵʣʠʪʥʘʷ ʬʦʨʤʘ ʇʣʘʤʝʥʥʘʷ. ʆʯʝʥʴ ʢʨʫʧʥʳʝ ʧʣʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʷʢʦʪʠ 

ʙʦʣʴʰʝ 94% ʠʤʝʣʠ ʩʦʨʪʘ ʊʦʪʝʤ, ʄʽʨʘʞ, ɽʨʘ, ɽʧʦʩ, ɸʥʰʣʘʛ, ɸʥʦʥʩ, ʃʶʙʠʤʠʮʷ 

ʊʫʨʦʚʮʝʚʘ, Silvia, Summit, ʘ ʪʘʢʞʝ ʵʣʠʪʥʳʝ ʬʦʨʤʳ ʈʝʡʥʜʞʝʨ, ɺʳʤʧʝʣ, 

ɺʘʢʭʘʥʢʘ.  
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ʉʊʈɸʊɽɻɯʗ ɿɸʍʀʉʊʋ ɿɽʈʅʆɺʀʍ ɿɸʇɸʉɯɺ ʇʈʀ ɿɹɽʈɯɻɸʅʅɯ ɿɸ 

ʋʄʆɺ ʊɽʇʃʆɻʆ ɿʀʄʆɺʆɻʆ ʇɽʈɯʆɼʋ 

 

ʏʝʨʥʠʭ ʉʚʽʪʣʘʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʇʘʰʦʚʘ ɺʘʣʝʥʪʠʥʘ ʊʨʠʬʦʥʽʚʥʘ 

 ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʃʝʤʽʰʢʦ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʄʫʜʨʘʮ ɹʦʛʜʘʥ ʇʘʚʣʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʆʉ çʄʘʛʽʩʪʨè 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʟʥʠʱʝʥʥʷ ʢʦʤʽʨʥʠʭ ʰʢʽʜʥʠʢʽʚ ʻ 

ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʽ ʧʨʦʤʦʨʦʞʫʚʘʥʥʷ ʟʝʨʥʘ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʫ ʚ 

ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʜʦ -5é-10 Üʉ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʥʠʱʝʥʥʷ ʰʢʽʜʥʠʢʽʚ, ʘʣʝ ʪʝʧʣʽ ʟʠʤʠ ʚʞʝ ʩʪʘʶʪʴ ʟʚʠʯʥʠʤ 

ʷʚʠʱʝʤ ʜʣʷ ʋʢʨʘʾʥʠ, ʢʦʣʠ ʪʝʧʣʘ ʧʦʛʦʜʘ ʥʝʩʝ ʨʠʟʠʢʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʙʽʞʞʷ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʰʢʽʜʣʠʚʦʾ ʝʥʪʦʤʦʬʘʫʥʠ ʚ ʢʦʤʘʨʘʭ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 116 ʚʠʜʽʚ, ʱʦ 

ʧʨʠʯʠʥʷʪʴ ʰʢʦʜʫ ʟʝʨʥʫ ʪʘ ʟʝʨʥʦʚʽʡ ʧʨʦʜʫʢʮʽʾ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ. 

ʑʦʨʽʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʩʷʛʘʶʪʴ ʚʽʜ 5ï10 ʜʦ 30 % ʟʽʙʨʘʥʦʛʦ ʟʝʨʥʘ, 

ʽʩʪʦʪʥʦ ʟʥʠʞʫʶʪʴʩʷ ʡʦʛʦ ʭʘʨʯʦʚʽ, ʬʫʨʘʞʥʽ ʪʘ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ [1]. ɿʛʽʜʥʦ 

ʙʽʦʮʝʥʦʪʠʯʥʦʾ ʪʝʦʨʽʾ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ  ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʢʦʤʘʭ ʧʨʷʤʦ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʜʽʶʯʠ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʽ ʭʽʤʽʟʤ ʢʦʨʤʦʚʦʾ 

ʨʦʩʣʠʥʠ ʪʘ ʧʨʠʨʦʜʥʠʭ ʚʦʨʦʛʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʥʪʝʪʠʯʥʦʾ ʪʝʦʨʽʾ, ʢʦʣʠʚʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʫʧʨʘʚʣʷʶʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟʛʣʘʜʞʫʶʪʴ ʚʠʥʠʢʘʶʯʽ ʬʣʫʢʪʫʘʮʽʾ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ [2].  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʻ: ʢʦʤʽʨʥʠʡ (Sitophilus granarius 

L.) ʽ ʨʠʩʦʚʠʡ (Sitophilus oryzae L.) ʜʦʚʛʦʥʦʩʠʢʠ, ʩʫʨʠʥʘʤʩʴʢʠʡ (Oryzaephilus 

surinamensis L.) ʪʘ ʨʫʜʠʡ (Cryptolestes ferrugineus Steph.) ʙʦʨʦʰʥʦʾʜʠ, ʤʘʣʠʡ 

ʙʦʨʦʰʥʷʥʠʡ (Tribolium confusum Duv.) ʪʘ ʙʫʣʘʚʦʚʫʩʠʡ (Tribolium castaneum  
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Hb.) ʭʨʫʱʘʢʠ, ʟʚʠʯʘʡʥʠʡ ʚʦʣʦʭʘʪʠʡ (Glycyphagus destructor Schrk.) ʪʘ 

ʙʦʨʦʰʥʷʥʠʡ (Acarus siro L.) ʢʣʽʱʽ, ʟʝʨʥʦʚʠʡ ʰʘʰʽʣʴ (Rhizopertha dominica F.), 

ʛʦʨʦʭʦʚʠʡ ʟʝʨʥʦʾʜ (Bruchus pisorum L.), ʧʽʚʜʝʥʥʘ ʢʦʤʽʨʥʘ (Plodia interpunctella 

Hbn.) ʪʘ ʤʣʠʥʦʚʘ (Ephestia k¿chniella Zell.) ʚʦʛʥʽʚʢʠ, ʢʦʤʽʨʥʘ ʟʝʨʥʦʚʘ ʤʽʣʴ 

(Sitotroga cerealella Oliv.). 

ɺʩʽ ʰʢʽʜʥʠʢʠ ʫʥʠʢʘʶʪʴ ʩʚʽʪʣʘ, ʧʨʦʪʷʛʽʚ, ʩʧʘʨʶʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʚʥʦʯʽ, 

ʚʜʝʥʴ ʩʠʜʷʪʴ ʫ ʟʘʪʝʤʥʝʥʠʭ ʤʽʩʮʷʭ, ʫ ʱʽʣʠʥʘʭ ʩʪʽʥ ʽ ʧʽʜʣʦʛʠ. ɿʘʚʜʷʢʠ ʥʝʚʝʣʠʢʠʤ 

ʨʦʟʤʽʨʘʤ, ʥʝʷʩʢʨʘʚʦʤʫ ʟʘʙʘʨʚʣʝʥʥʶ ʽ ʤʘʣʦʨʫʭʣʠʚʦʤʫ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʩʪʘʶʪʴ 

ʤʘʡʞʝ ʥʝʧʦʤʽʪʥʠʤʠ [3]. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʰʢʽʜʥʠʢʽʚ ʟʘʧʘʩʽʚ ʟʝʨʥʘ ʫ ʟʚ'ʷʟʢʫ ʟ ʜʦʚʦʣʽ 

ʪʝʧʣʠʤʠ ʟʠʤʘʤʠ ʟ ʢʦʨʦʪʢʠʤʠ ʧʝʨʽʦʜʘʤʠ ʥʠʱʽʚʥʠʭ ʜʣʷ ʢʦʤʘʭ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʤʦʨʦʟʽʚ. ʇʽʜʚʠʱʝʥʥʶ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʤʽʨʥʠʭ ʰʢʽʜʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʧʦʪʝʥʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʾʭʥʴʦʛʦ 

ʨʦʟʚʠʪʢʫ ʫʤʦʚ ʽ ʟʜʘʪʥʽ ʥʘʛʨʦʤʘʜʞʫʚʘʪʠʩʴ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠ ʪʨʠʚʘʣʦʤʫ 

ʟʙʝʨʽʛʘʥʥʶ ʟʝʨʥʦʚʠʭ ʤʘʩ, ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʽʛʥʦʨʫʚʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ 

ʧʦ ʟʥʝʟʘʨʘʞʝʥʥʶ ʧʨʠʤʽʱʝʥʴ, ʥʝʢʦʨʝʢʪʥʠʡ ʧʽʜʙʽʨ ʤʝʪʦʜʽʚ ʪʘ ʩʧʦʩʦʙʽʚ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ  ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʟôʷʩʫʚʘʪʠ  ʢʽʣʴʢʽʩʥʠʡ ʽ 

ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʢʦʤʽʨʥʠʭ ʰʢʽʜʥʠʢʽʚ ʚ ʧʝʚʥʦʤʫ ʨʝʛʽʦʥʽ ʟʘ ʫʤʦʚ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods.  ʆʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 

ʩʭʦʚʠʱʘʭ ʧʽʜʧʨʠʻʤʩʪʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʠʚʯʘʣʠ ʩʝʟʦʥʥʫ ʜʠʥʘʤʽʢʫ 

ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʰʢʽʜʥʠʢʽʚ ʟʘʧʘʩʽʚ ʟʝʨʥʘ. ɿʘʜʣʷ ʮʴʦʛʦ ʚʽʜʙʠʨʘʣʠ 

ʟʨʘʟʢʠ ʟʝʨʥʘ,  ʚʠʟʥʘʯʘʣʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʥʠʢʽʚ ʟʘʧʘʩʽʚ ʟʝʨʥʘ. ɸʥʘʣʽʟʠ 

ʧʨʦʚʦʜʠʣʠ  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʠʢ [7]. ɿʘ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʦʙʣʽʢʫ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʰʢʽʜʥʠʢʽʚ ʟʘʧʘʩʽʚ (ɻʆʉʊ 12430). ɺʽʜʙʽʨ 

ʧʨʦʙ ʟʜʽʡʩʥʶʚʘʣʠ ʜʣʷ ʥʘʩʽʥʥʻʚʦʛʦ ʟʝʨʥʘ (11 ʤʽʩʮʷʭ ʚ 3 ʰʘʨʠ) ʽ ʜʣʷ ʪʦʚʘʨʥʠʭ 

ʧʘʨʪʽʡ ʚ 6 ʤʽʩʮʷʭ ʚ 3 ʰʘʨʠ. ʅʘ ʣʘʙʦʨʘʪʦʨʥʽʡ ʜʦʰʮʽ ʰʣʷʭʦʤ ʜʽʘʛʦʥʘʣʴʥʦʛʦ 

ʜʽʣʝʥʥʷ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ 1 ʢʛ ʟʝʨʥʘ (ʧʰʝʥʠʮʷ, ʷʯʤʽʥʴ, ʦʚʝʩ, ʞʠʪʦ, ʨʽʧʘʢ). ɿʨʘʟʦʢ 

ʧʨʦʩʽʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 3 ʭʚ. ʥʘ ʜʚʦʷʨʫʩʥʠʭ ʩʠʪʘʭ ʽʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ 
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ʜʽʘʤʝʪʨʦʤ 2,5 ʽ 1,5 ʤʤ, ʘ ʥʘʩʽʥʥʷ ʜʨʽʙʥʦʥʘʩʽʥʥʠʭ ʢʫʣʴʪʫʨ  ╖  ʯʝʨʝʟ ʩʠʪʦ ʟ 

ʦʪʚʦʨʘʤʠ 1 ʤʤ. ʊʦʤʫ ʧʝʨʝʜ ʟʘʩʠʧʘʥʥʷʤ ʫ ʩʭʦʚʠʱʝ ʟʝʨʥʦ ʦʙʦʚô̫ ʟʢʦʚʦ 

ʦʯʠʱʫʶʪʴ, ʚʠʣʫʯʘʶʯʠ ʩʤʽʪʥʫ ʽ ʟʝʨʥʦʚʫ ʜʦʤʽʰʢʠ ʪʘ ʥʝʧʦʚʥʦʮʽʥʥʽ ʬʨʘʢʮʽʾ ʷʢ 

ʦʩʝʨʝʜʢʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʫʨʘʞʝʥʥʷ.  ʅʘʷʚʥʽʩʪʴ ʫ ʟʝʨʥʽ  ʜʨʽʙʥʠʭ ʰʢʽʜʥʠʢʽʚ  ʾʭ 

ʚʠʚ̫ʣʷʣʠ ʥʘ ʨʝʰʝʪʘʭ ʽʟ ʜʦʚʛʘʩʪʠʤʠ ʚʽʯʢʘʤʠ. ɺʽʜʩʽʚ ʚʠʩʠʧʘʚʩʷ ʥʘ ʪʝʤʥʫ (ʯʦʨʥʫ) 

ʩʢʣ̫ʥʥʫ ʧʦʚʝʨʭʥʶ ʘʥʘʣʽʟʥʦʾ ʜʦʰʢʠ, ʜʣʷ ʢʨʘʱʦʛʦ ʚʠʷʚʣʝʥʥʷ ʰʢʽʜʥʠʢʽʚ. 

ʇʨʦʩʽʶʚʘʥʥʷ ʧʨʦʜʦʚʞʫʚʘʣʠ ʜʦ ʧʦʚʥʦʛʦ ʚʽʜʩʽʚʫ ʜʨʽʙʥʦ ʾʩʤʽʪʥʦʾ ʜʦʤʰʢʠ. ɺʽʜʩʽʚ, 

ʟʝʨʥʦ ʪʘ ʥʘʩʽʥʥʷ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʢʦʞʥʦʤʫ ʩʠʪʽ, ʘʥʘʣʽʟʫʚʘʣʠ ʦʢʨʝʤʦ; 

ʚʠʷʚʣʷʣʠ ʜʦʚʛʦʥʦʩʠʢʽʚ, ʰʘʰʝʣʽʚ, ʙʦʨʦʰʥʦʾʜʽʚ, ʭʨʫʱʘʢʽʚ ʪʘ ʾʭ ʣʠʯʠʥʦʢ, ʘ ʥʘ 

ʩʠʪʘʭ ʟ ʚʝʣʠʢʠʤʠ ʦʪʚʦʨʘʤʠ ï ʚʝʣʠʢʦʛʦ ʭʨʫʱʘʢʘ, ʤʦʣʝʡ, ʪʦʙʪʦ ʢʦʤʘʭ, ʙʽʣʴʰʠʭ ʟʘ 

ʨʦʟʤʽʨʦʤ. ʂʽʣʴʢʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʞʠʚʠʭ ʰʢʽʜʥʠʢʽʚ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʥʘ 1 ʢʛ ʧʨʦʙʠ ʥʘʩʽʥʥʷ [7]. ʇʨʠʭʦʚʘʥʫ ʟʘʩʝʣʝʥʽʩʪʴ ʟʝʨʥʘ ʢʦʤʽʨʥʠʤ, ʨʠʩʦʚʠʤ 

ʜʦʚʛʦʥʦʩʠʢʘʤʠ ʪʘ ʟʝʨʥʦʚʠʤ ʰʘʰʝʣʝʤ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʨʦʟʢʦʣʶʚʘʥʥʷ ʟʝʨʝʥ, 

ʯʠ ʧʨʝʧʘʨʫʚʘʣʴʥʦʶ ʛʦʣʢʦʶ ʫʟʜʦʚʞ ʙʦʨʦʟʝʥʢʠ. ʈʦʟʢʦʣʦʪʽ ʟʝʨʥʘ ʨʦʟʛʣʷʜʘʣʠ ʧʽʜ 

ʣʫʧʦʶ (ʟ ʜʝʩʷʪʠʢʨʘʪʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʩʠʭ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ 

ʢʦʤʘʭ (ʣʠʯʠʥʦʢ, ʣʷʣʝʯʦʢ, ʽʤʘʛʦ). ɿʝʨʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʧʨʠʭʦʚʘʥʦʾ ʬʦʨʤʠ 

ʟʘʩʝʣʝʥʦʩʪʽ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʽ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion.ɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʢʦʤʽʨʥʠʭ ʰʢʽʜʥʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ʂʦʞʝʥ ʚʠʜ ʢʦʤʘʭ ʽ 

ʢʣʽʱʽʚ ʧʨʦʷʚʣʷʻ ʘʢʪʠʚʥʽʩʪʴ ʣʠʰʝ ʫ ʚʠʟʥʘʯʝʥʠʭ ʤʝʞʘʭ ʪʝʤʧʝʨʘʪʫʨ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʽʣʴʰʦʩʪʽ ʰʢʽʜʥʠʢʽʚ 

ʭʣʽʙʥʠʭ ʟʘʧʘʩʽʚ ʻ 18ï32Áʉ. ʊʨʠʚʘʣʽ ʤʽʥʫʩʦʚʽ ʽ ʤʽʥʽʤʘʣʴʥʽ ʧʦʟʠʪʠʚʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʪʨʠʤʫʶʪʴ ʾʭ ʨʦʟʚʠʪʦʢ ʽ ʨʦʟʤʥʦʞʝʥʥʷ. ʋ ʟʝʨʥʽ, ʷʢʝ ʦʭʦʣʦʜʞʝʥʝ ʜʦ ʥʠʞʥʽʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʨʦʛʽʚ, ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʤʘʭ ʪʘ ʢʣʽʱʽʚ 

ʽ ʚʦʥʠ ʧʦʩʪʫʧʦʚʦ ʛʠʥʫʪʴ. ʊʘʢ̔ ʫʤʦʚʠ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ ʟʝʨʥʦ ʽ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʜʝʟʽʥʩʝʢʮʽʾ. ʅʘʜʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ʦʙʤʝʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʰʢʽʜʥʠʢʽʚ ʻ ʧʨʦʤʦʨʦʞʫʚʘʥʥʷ ʟʝʨʥʘ. ʐʢʽʜʥʠʢʠ ʟʝʨʥʦʚʠʭ ʟʘʧʘʩʽʚ ʤʘʶʪʴ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʙʽʣʴʰʽʩʪʴ ʢʦʤʘʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ ï15
ʦ
ʉ 

ʛʠʥʫʪʴ ʧʨʦʪʷʛʦʤ ʜʦʙʠ.  
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ʅʘ ʧʦʢʘʟʥʠʢʠ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʣʠ ʫʤʦʚʠ ʪʘ 

ʨʝʞʠʤʠ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ, ʘʙʽʦʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʧʨʦʪʠ ʰʢʽʜʥʠʢʽʚ ʟʘʧʘʩʽʚ. ʇʝʨʝʚʘʞʘʣʠ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʰʢʽʜʥʠʢʽʚ: ʙʦʨʦʰʥʷʥʠʡ 

ʢʣʽʱ (4,8 %), ʟʚʠʯʘʡʥʠʡ ʭʠʞʠʡ ʢʣʽʱ (2,1%), ʨʠʩʦʚʠʡ ʜʦʚʛʦʥʦʩʠʢ (8,7%), 

ʢʦʤʽʨʥʠʡ ʜʦʚʛʦʥʦʩʠʢ (9,9 %), ʟʝʨʥʦʚʠʡ ʰʘʰʽʣʴ (8,5 %). ɹʫʣʘʚʦʚʫʩʠʡ ʭʨʫʱʘʢ, 

ʧʽʚʜʝʥʥʘ ʢʦʤʽʨʥʘ ʚʦʛʥʽʚʢʘ ʩʢʣʘʜʘʣʠ 6,4  ʪʘ 9,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ). 

ʂʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʤʽʨʥʠʭ ʰʢʽʜʥʠʢʽʚ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʦʚʠʭ ʟʘʧʘʩʽʚ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʪʘ ʜʝʟʽʥʩʝʢʮʽʶ ʩʭʦʚʠʱ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ  ʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʝʨʥʘ  

ʜʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʰʢʽʜʥʠʢʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʘʥʥʷ ʩʠʩʪʝʤʠ ʤʝʪʦʜʽʚ, ʧʨʘʚʠʣ ʽ 

ʧʨʦʮʝʜʫʨ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʨʝʧʨʦʜʫʢʮʽʾ ʡ ʨʦʟʚʠʪʢʫ ʢʦʤʽʨʥʠʭ ʰʢʽʜʥʠʢʽʚ. ʄʝʪʦ  ʁʪʘʢʦʛʦ 

ʢʦʥʪʨʦʣʶ  ̒ʫʥʠʢʥʝʥʥ ̫ʷʢ ʟʘʡʚʠʭ, ʥʝʧʦʪʨʽʙʥʠʭ ʦʙʨʦʙʦʢ, ʪʘ ʥʝʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ 

ʟʘʨʘʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʭʣʽʙʥʠʭ ʟʘʧʘʩʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʧʫʣʷʮʽʾ 

ʰʢʽʜʣʠʚʦʾ ʩʢʣʘʜʩʴʢʦʾ ʝʥʪʦʤʦʬʘʫʥʠ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʢʦʥʪʨʦʣʶ ʟʘ 

ʷʢʽʩʪʶ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ. 

ɸʣʝ ʟʘ ʫʤʦʚ ʪʝʧʣʦʛʦ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ ʧʨʠ ʥʘʩʪʘʥʥʽ ʥʘʡʤʝʥʰʦʛʦ 

ʧʦʭʦʣʦʜʘʥʥʷ, ʥʝʦʙʭʽʜʥʠʤ ʟʘʭʦʜʦʤ ʻ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʰʣʷʭʦʤ ʧʨʦʚʽʪʨʶʚʘʥʥʷ 

ʽʟ ʚʽʜʯʠʥʝʥʥʷʤ ʜʚʝʨʝʡ, ʚʽʢʦʥ, ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʘʙʦ ʧʝʨʝʩʫʚʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʧʝʨʝʤʽʱʝʥʥʷʤ ʟʝʨʥʘ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ, 

ʧʨʦʧʫʩʢʦʤ ʯʝʨʝʟ ʟʝʨʥʦʦʯʠʩʥʽ ʪʘ ʽʥʰʽ ʘʛʨʝʛʘʪʠ ʟ ʧʨʦʜʫʚʘʥʥʷʤ ʭʦʣʦʜʥʠʤ 

ʧʦʚʽʪʨʷʤ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʟʘʨʘʞʝʥʦʩʪʽ ʟʝʨʥʘ (ʟʘ ʷʚʥʦʾ ʯʠ ʧʨʠʭʦʚʘʥʦʾ ʬʦʨʤ), 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʨʘʪʝʛʽʷ ʟʘʭʠʩʪʫ ʟʘʧʘʩʽʚ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʢʦʤʧʣʝʢʩʫ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʚʠʥʠʱʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ. 

ɺʘʞʣʠʚʠʤʠ ʟʘʧʦʙʽʞʥʠʤʠ (ʧʨʦʬʽʣʘʢʪʠʯʥʠʤʠ) ʟʘʭʦʜʘʤʠ ʧʦ ʦʙʤʝʞʝʥʥʶ 

ʯʠʩʝʣʴʥʦʩʪʽ ʰʢʽʜʣʠʚʦʾ ʝʥʪʦʤʦʬʘʫʥʠ ʻ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʭʥʽʯʥʠʤ ʽ ʩʘʥʽʪʘʨʥʠʤ 

ʚʠʤʦʛʘʤ ʟʝʨʥʦʩʭʦʚʠʱ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ; ʨʝʪʝʣʴʥʝ ʦʯʠʱʝʥʥʷ 
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ʪʝʨʠʪʦʨʽʾ ʪʦʢʽʚ ʚʽʜ ʟʝʨʥʦʚʠʭ ʨʦʟʩʠʧʽʚ ʪʘ ʨʽʟʥʠʭ ʟʘʣʠʰʢʽʚ, ʜʦʦʙʨʦʙʢʘ ʚʨʦʞʘʶ, 

ʷʢʘ ʟʘʧʦʙʽʛʘʻ ʥʘʢʦʧʠʯʝʥʥʶ ʰʢʽʜʥʠʢʽʚ ʽ ʾʭʥʴʦʤʫ ʟʘʚʝʟʝʥʥʶ ʥʘ ʭʣʽʙʦʧʨʠʡʤʘʣʴʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʘʟʦʤ ʽʟ ʟʝʨʥʦʤ; ʧʽʜʪʨʠʤʘʥʥʷ  ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ 

ʪʘ ʚʦʣʦʛʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʽʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʧʦʨʠ ʨʦʢʫ; 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ ʚʦʣʦʛʦʩʪʽ, ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ  ʚʽʜ ʨʽʟʥʦʛʦ ʚʠʜʫ 

ʜʦʤʽʰʦʢ, ʡʦʛʦ ʩʦʨʪʫʚʘʥʥʷ, ʧʨʦʩʫʰʫʚʘʥʥʷ ʟʝʨʥʘ ʥʘ 1ï1,5% ʥʠʞʯʝ ʦʧʪʠʤʘʣʴʥʦʾ, 

ʦʩʢʽʣʴʢʠ ʟʘ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ  ʢʦʤʽʨʥʽ ʰʢʽʜʥʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʚʠʚʘʪʠʩʴ, ʟʘ ʚʦʣʦʛʦʩʪʽ ʥʠʞʯʝ ʤʽʥʽʤʘʣʴʥʦʾ - ʚʦʥʠ ʥʝ ʚ ʟʤʦʟʽ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ 

ʡ ʰʢʦʜʠʪʠ); ʜʦʪʨʠʤʘʥʥʷ ʦʢʨʝʤʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʥʦʚʦʛʦ ʚʨʦʞʘʶ ʚʽʜ 

ʤʠʥʫʣʦʨʽʯʥʦʛʦ, ʥʘʩʽʥʥʻʚʦʛʦ - ʚʽʜ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʡ ʬʫʨʘʞʥʦʛʦ; ʧʨʦʚʝʜʝʥʥʷ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ, ʦʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʰʢʽʜʥʠʢʽʚ; ʧʽʜʪʨʠʤʘʥʥʷ ʚʽʜôʻʤʥʠʭ ʘʙʦ 

ʥʠʟʴʢʠʭ ʜʦʜʘʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʝʨʥʘ ʪʘ ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʜʽʡʥʠʭ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʤʽʥʫʩ 5 -10Áʉ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʠʱʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʽ ʧʦʜʦʚʞʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ; 

ʩʫʚʦʨʝ ʜʦʪʨʠʤʘʥʥʷ ʢʘʨʘʥʪʠʥʥʠʭ ʟʘʭʦʜʽʚ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʜʝʢʽʣʴʢʦʭ ʩʢʣʘʜʩʴʢʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʙʦʪʠ ʚ 

ʟʝʨʥʦʩʭʦʚʠʱʘʭ; ʦʙʦʚôʷʟʢʽʚ ʦʛʣʷʜ ʟʝʨʥʦʚʠʭ ʟʘʧʘʩʽʚ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʦʩʝʨʝʜʢʽʚ 

ʩʢʫʧʯʝʥʥʷ ʰʢʽʜʥʠʢʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʟʥʠʱʝʥʥʷ 

(ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʝʨʦʤʦʥʥʽ ʘʙʦ ʢʣʝʡʦʚʽ ʧʘʩʪʢʠ); ʦʢʨʝʤʦ ʪʨʝʙʘ ʩʢʣʘʜʫʚʘʪʠ 

ʟʝʨʥʦ: ʩʫʭʝ ï ʜʦ 14 % ʚʦʣʦʛʦʩʪʽ, ʩʝʨʝʜʥʴʦʾ ʩʫʭʦʩʪʽ ï ʚʽʜ 14,1 ʜʦ 15,5 %, ʚʦʣʦʛʝ ï 

ʚʽʜ 15,6 ʜʦ 17 % ʽ ʩʠʨʝ ï ʚʽʜ 17,1 ʜʦ 19 % ʚʦʣʦʛʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʟʤʽʰʫʚʘʥʥʷ ʟʝʨʥʘ 

ʨʽʟʥʦʾ ʚʦʣʦʛʦʩʪʽ ʚ ʦʜʥʫ ʧʘʨʪʽʶ ʩʧʨʠʯʠʥʶʻ ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ ʽ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʰʢʽʜʥʠʢʽʚ. 

ʇʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʤʘʶʪʴ ʙʫʪʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ. ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʚ 

ʟʝʨʥʽ ʘʙʦ ʚ ʟʝʨʥʦʧʨʦʜʫʢʪʘʭ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʥʠʢʽʚ ʩʣʽʜ ʥʝʛʘʡʥʦ 

ʟʜʽʡʩʥʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʚʠʥʠʱʫʚʘʣʴʥʽ ʟʘʭʦʜʠ. ʇʨʦʚʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʮʴʦʤʫ 

ʥʘʙʫʚʘʻ ʭʽʤʽʯʥʠʡ ʤʝʪʦʜ. ɺʠʥʠʱʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ: ʩʝʧʘʨʫʚʘʥʥʷ 

ʟʝʨʥʘ ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʢʦʤʘʭ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʽʯʥʦ ʾʜʝʟʽʥʩʝʢʮʽʾ (ʟʘ ʚʠʩʦʢʦʾ 
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ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʧʨʦʤʦʨʦʞʫʚʘʥʥʷ); ʧʨʦʚʝʜʝʥʥʷ ʚʦʣʦʛʦʾ ʘʙʦ ʘʝʨʦʟʦʣʴʥʦ ʾ

ʦʙʨʦʙʢʠ ʨʽʜʢʠʤʠ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʪʘ ʬʫʤʽʛʘʮʽ.ʾ  

ɺʦʣʦʛʫ ʜʝʟʽʥʩʝʢʮʽʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, 

ʟʘʨʘʞʝʥʠʭ ʥʝʩʪʽʡʢʠʤʠ ʧʨʦʪʠ ʧʝʩʪʠʮʠʜʽʚ ʰʢʽʜʥʠʢʘʤʠ ï ʙʦʨʦʰʥʦʾʜʘʤʠ, 

ʚʦʛʥʽʚʢʘʤʠ, ʤʦʣʷʤʠ ʪʦʱʦ. ʇʨʠʤʽʱʝʥʥʷ, ʫ ʷʢʠʭ ʚʠʷʚʣʝʥʽ ʢʦʤʽʨʥʠʡ ʪʘ ʨʠʩʦʚʠʡ 

ʜʦʚʛʦʥʦʩʠʢʠ, ʟʝʨʥʦʚʠʡ ʰʘʰʽʣʴ, ʭʨʫʱʘʢʠ ʪʘ ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ ʡ ʩʪʽʡʢʽ ʜʦ 

ʧʝʩʪʠʮʠʜʽʚ ʰʢʽʜʥʠʢʠ, ʜʦʮʽʣʴʥʦ ʧʽʜʜʘʚʘʪʠ ʬʫʤʽʛʘʮʽʾ ʘʙʦ ʘʝʨʦʟʦʣʴʥʽʡ ʦʙʨʦʙʮʽ. 

ʅʝʟʘʚʘʥʪʘʞʝʥʽ ʩʢʣʘʜʠ ʦʙʨʦʙʣʷʶʪʴ ʧʝʨʝʜ ʟʘʩʠʧʘʥʥʷʤ ʫ ʥʠʭ ʟʝʨʥʘ ʥʦʚʦʛʦ 

ʚʨʦʞʘʶ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʥʠʞʯʝ 12Áʉ, ʢʦʣʠ ʰʢʽʜʥʠʢʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ 

ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʥʪʠʣʷʪʦʨʥʽ ʦʙʧʨʠʩʢʫʚʘʯʽ. 

ʆʜʥʦʯʘʩʥʦ ʟʥʝʟʘʨʘʞʫʶʪʴ ʧʨʠʩʢʣʘʜʦʚʫ ʪʝʨʠʪʦʨʽʶ, ʟʝʨʥʦʦʯʠʩʥʫ ʪʝʭʥʽʢʫ, 

ʽʥʚʝʥʪʘʨ, ʢʦʥʚʝʻʨʠ, ʜʝʨʝʚôʷʥʽ ʱʠʪʠ ʪʦʱʦ. ʇʝʨʝʜ ʦʙʨʦʙʢʦʶ ʧʨʦʚʦʜʷʪʴ ʨʝʪʝʣʴʥʝ 

ʦʯʠʱʝʥʥʷ ʧʨʠʤʽʱʝʥʴ ʽ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʚʦʣʦʛʦʾ ʜʝʟʽʥʩʝʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʝʩʪʠʮʠʜʠ, ʜʦʟʚʦʣʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʦʢ.  

ɸʝʨʦʟʦʣʴʥʫ ʜʝʟʽʥʩʝʢʮʽʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʪʦʤʫ ʨʘʟʽ, ʷʢʱʦ ʩʢʣʘʜ ʟʘʩʝʣʝʥʠʡ 

ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʠʜʘʤʠ ʪʚʝʨʜʦʢʨʠʣʠʭ ʰʢʽʜʥʠʢʽʚ, ʘʣʝ ʧʨʦʬʫʤʽʛʫʚʘʪʠ 

ʡʦʛʦ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʯʠ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ 

(ʤʝʥʰ ʷʢ 50 ʤ) ʥʝʤʦʞʣʠʚʦ.  

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʝʟʽʥʩʝʢʮʽ ʾ ʪʝʨʠʪʦʨʽ ̫ ʥʘʚʢʦʣʦ ʪʘ ʚʩʝʨʝʜʠʥʽ 

ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʦʯʠʱʝʥʦʶ ʚʽʜ ʩʤʽʪʪʷ, ʟʤʝʪʢʽʚ, 

ʙʫʨôʷʥʽʚ. ɼʝʟʽʥʩʝʢʮʽʷ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ ʟʝʨʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʤʽʛʘʮʽʾ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʬʦʩʬʽʜʦʤ ʤʘʛʥʽʶ ʘʙʦ 

ʘʣʶʤʽʥʽʶ) ʘʙʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʨʦʙʢʠ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʢʦʥʪʘʢʪʥʦʾ ʜʽʾ 

(ɸʢʪʝʣʣʽʢ, ɸʨʨʽʚʦ). ʌʫʤʽʛʘʮʽʶ ʟʝʨʥʘ ʜʦʟʚʦʣʝʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʚʦʜʷʪʴ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʩʢʣʘʜʽ ʥʝ ʥʠʞʯʝ 12Áʉ. ɺʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ 

ʜʦʩʷʛʘʶʪʴ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʥʦʨʤ ʚʠʪʨʘʪʠ ʧʨʝʧʘʨʘʪʽʚ ʪʘ 

ʨʽʟʥʦʾ ʝʢʩʧʦʟʠʮʽʾ [6].  

ɺʠʩʥʦʚʢʠ. /Conclusions.  ʉʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʰʢʽʜʥʠʢʽʚ 

ʟʝʨʥʦʚʠʭ ʟʘʧʘʩʽʚ ʻ ʜʦʚʦʣʽ ʪʝʧʣʽ ʟʠʤʠ, ʷʢʽ ʤʘʶʪʴ ʢʦʨʦʪʢʽ ʧʝʨʽʦʜʠ  ʟ ʥʠʟʴʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʽ ʤʦʨʦʟʘʤʠ, ʱʦ  ʙʫʜʫʪʴ ʥʠʱʽʚʥʠʤʠ ʜʣʷ ʢʦʤʘʭ, ʘ ʪʘʢʦʞ ʧʝʨʽʦʜ 
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ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʚʣʽʪʢʫ, ʢʦʣʠ ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʧʦʟʙʫʪʠʩʴ 

ʢʦʤʽʨʥʠʭ ʰʢʽʜʥʠʢʽʚ ʟʜʝʙʽʣʴʰʦʛʦ ʜʦʩʠʪʴ ʚʘʞʢʦ. ɺʨʘʭʦʚʫʶʯʠ ʩʪʨʘʪʝʛʽʶ ʟʘʭʠʩʪʫ 

ʟʝʨʥʦʚʠʭ ʟʘʧʘʩʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʘ ʫʤʦʚ ʪʝʧʣʦʛʦ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ ʛʦʣʦʚʥʫ 

ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʠʪʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʠʥʠʱʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 

(ʜʝʟʽʥʩʝʢʮʽʾ), ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ, ʢʽʣʴʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʥʝʦʙʭʽʜʥʦʛʦ 

ʜʣʷ ʚʝʥʪʠʣʶʚʘʥʥʷ,  ʷʢʝ ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʟʝʨʥʦ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʢʦʥʜʠʮʽʡ ʟ 

ʤʝʥʰʠʤʠ ʯʘʩʦʚʠʤʠ ʽ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʍʘʨʘʢʪʝʨʥʠʤ ʻ ʪʝ, ʱʦ ʚ ʧʨʦʮʝʩʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʜʫʚʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʟʝʨʥʘ ʷʢ 

ʧʦ ʚʠʩʦʪʽ, ʪʘʢ ʽ ʧʦ ʧʝʨʝʪʠʥʘʭ ʥʘʩʠʧʫ. 

ʃɯʊɽʈɸʊʋʈɸ 

1. ʉʪʨʫʢʦʚʘ ɯ. ʂʦʤʘʭʠ ï ʰʢʽʜʥʠʢʠ ʟʝʨʥʘ ʽ ʟʝʨʥʦʧʨʦʜʫʢʪʽʚ ʟʘ ʫʤʦʚ 

ʩʢʣʘʜʩʴʢʦʛʦ ʟʙʝʨʽʛʘʥʥʷ / ɯ. ʉʪʨʫʢʦʚʘ // ʅʦʚʠʥʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ï 1998. ï ˉ 12. ï 

ʉ. 29ï31.  

2. ɿʘʢʣʘʜʥʦʡ ɻ. ɸ. ʉʙʝʨʝʯʴ ʟʝʨʥʦ ʦʪ ʘʤʙʘʨʥʠʭ ʚʨʝʜʠʪʝʣʝʡ / ɻ. ɸ. 

ɿʘʢʣʘʜʥʦʡ // ɿʘʱʠʪʘ ʨʘʩʪʝʥʠʡ. ï 1984. ï ˉ 7. ï ʉ. 40ï41.  

3. ɹʫʨʘʢʦʚʘ ʆ. ɺ. ʅʘʩʝʢʦʤʳʝ ï ʚʨʝʜʠʪʝʣʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʟʘʧʘʩʦʚ / 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ http://pest -management.ru/ journal/ 2008-

3-02.pdf. 

4. ʌʦʢʽʥ ɸ. ʄʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʦʾ ʟʘʩʝʣʝʥʦʩʪʽ ʟʙʽʞʞʷ 

ʰʢʽʜʥʠʢʘʤʠ / ɸ. ʌʦʢʽʥ // ʇʨʦʧʦʟʠʮʽʷ. ï 2008. ï ˉ 8. ï ʉ. 86ï90. 

5. ʏʝʨʥʠʭ ʉ. ɸ. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫʚʘʥʥʷ ʟʘʩʝʣʝʥʦʩʪʽ ʥʘʩʽʥʥʷ ʰʢʽʜʥʠʢʘʤʠ / ʉ. 

ɸ. ʏʝʨʥʠʭ // ʍʨʘʥʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʟʝʨʥʘ. ï 2008. ï ˉ 3. ï ʉ. 26ï28.  

6. çʇʝʨʝʣʽʢ ʧʝʩʪʠʮʠʜʽʚ ʪʘ ʘʛʨʦʭʽʤʽʢʘʪʽʚ, ʜʦʟʚʦʣʝʥʠʭ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʋʢʨʘʾʥʽè // ʉʧʝʮʽʘʣʴʥʠʡ ʚʠʧʫʩʢ ʞʫʨʥʘʣʫ çʇʨʦʧʦʟʠʮʽʷè - ʂ.: ʖʥʽʚʝʩʪ ʄʝʜʽʘ, 

2018. ï 1024 ʩ.  

7. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʷʚʣʝʥʥʷ, ʦʙʣʽʢʫ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʽ ʢʣʽʱʽʚ 

ʪʘ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ ʟʝʨʥʦʚʠʭ ʟʘʧʘʩʽʚ / [ɹ. ʆ. ʊʝʨʝʱʝʥʢʦ, ɻ. ɸ. ʊʦʢʘʨʯʫʢ, ɺ. ʃ. 

ɻʦʨʦʚʠʡ ʪʘ ʽʥ.] ï ʂ.: ɯʥʩʪʠʪʫʪ ʟʝʨʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋɸɸʅ, 2007. ï 37 ʩ. 

  

http://pest/


76 

 

ɺɽʊɽʈʀʅɸʈʅʓɽ ʅɸʋʂʀ 

 
ʇʆʈɯɺʅʗʃʔʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ɸʅʊʀɻɽʃʔʄɯʅʊʀʂɯɺ ɿɸ 

ɿʄɯʐɸʅʆɰ ʅɽʄɸʊʆɼʆɿʅʆɰ ɯʅɺɸɿɯɰ ʂʆʅɽʁ 

 

ɸʥʪʽʧʦʚ ɸʥʘʪʦʣʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ɹʘʭʫʨ ʊʝʪʷʥʘ ɯʚʘʥʽʚʥʘ 

ɻʦʥʯʘʨʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ʇʝʪʨʦʚʠʯ, 

ʢʘʥʜ. ʚʝʪ. ʥʘʫʢ, ʜʦʮʝʥʪʠ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɹʽʣʘ ʎʝʨʢʚʘ, ʋʢʨʘʾʥʘ 

ʊʢʘʯʝʥʢʦ ʉʝʨʛʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʊʢʘʯʝʥʢʦ ɯʥʥʘ ʉʝʨʛʽʾʚʥʘ, 

ʚʠʢʣʘʜʘʯʽ 1 ʢʘʪʝʛʦʨʽʾ 

ʂʦʤʧʘʥʽʾʚʩʴʢʠʡ ʢʦʣʝʜʞ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʅɸʋ 

ʤ. ʂʦʤʧʘʥʽʾʚʢʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɿ ʨʝʬʦʨʤʫʚʘʥʥʷʤ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʋʢʨʘʾʥʠ ʽ ʧʝʨʝʭʦʜʦʤ ʡʦʛʦ ʥʘ ʨʠʥʢʦʚʫ ʝʢʦʥʦʤʽʢʫ, ʛʘʣʫʟʴ ʢʦʥʷʨʩʪʚʘ ʥʘʙʫʚʘʻ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʧʦʧʫʣʷʨʥʦʩʪʽ [1ï3]. ɺʠʩʦʢʘ ʫʨʘʞʝʥʽʩʪʴ ʢʦʥʝʡ 

ʛʝʣʴʤʽʥʪʘʤʠ ï ʦʜʥʘ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʩʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ 

ʢʦʥʷʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ. 

ʆʩʥʦʚʥʠʡ ʤʝʪʦʜ ʙʦʨʦʪʴʙʠ ʽʟ ʮʠʤʠ ʭʚʦʨʦʙʘʤʠ ï ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʪʠʛʝʣʴʤʽʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʋ ʚʝʪʝʨʠʥʘʨʥʽʡ ʧʘʨʘʟʠʪʦʣʦʛʽʾ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʮʽʣʠʡ ʘʨʩʝʥʘʣ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʭ ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ 

ʢʠʰʢʦʚʠʤʠ ʥʝʤʘʪʦʜʦʟʘʤʠ (ʙʝʥʟʠʤʽʜʘʟʦʣʠ, ʧʽʨʠʤʽʜʠʥʠ, ʪʝʪʨʘʤʽʟʦʣʠ, 

ʘʥʪʠʙʽʦʪʠʢʠ ʘʚʝʨʩʝʢʪʠʥʦʚʦʛʦ ʨʷʜʫ ʪʦʱʦ). ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʨʽʟʥʽ ʩʭʝʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ [4]. 

ʉʫʯʘʩʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʘʥʪʠʛʝʣʴʤʽʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʦʩʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ [5]. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʧʨʝʧʘʨʘʪʠ 

ʩʢʣʘʜʥʦ. ʆʩʢʽʣʴʢʠ, ʚʽʜʦʤʦ, ʱʦ ʪʨʠʚʘʣʝ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ 

ʣʽʢʦʦʧʽʨʥʦʩʪʽ ʫ ʛʝʣʴʤʽʥʪʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ï ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ [4, 5]. 
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ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʧʘʨʘʟʠʪʦʣʦʛʽʾ ʚʠʥʠʢʣʘ ʛʦʩʪʨʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʝʤʘʪʦʜʦʟʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʜʦʣʽʢʽʚ 

ʧʦʧʝʨʝʜʥʽʭ ʩʪʨʘʪʝʛʽʡ ʢʦʥʪʨʦʣʶ, ʪʨʠʚʘʣʦʩʪʽ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭʥʴʦʾ ʜʽʾ. ʅʘ ʜʫʤʢʫ 

ʨʷʜʫ ʘʚʪʦʨʽʚ [6] ʪʘʢʠʤ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʛʨʘʤʘ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʘʨʘʟʠʪʘʨʥʠʭ ʭʚʦʨʦʙ ʪʚʘʨʠʥ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʚʯʠʪʠ ʘʥʪʠʛʝʣʴʤʽʥʪʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʨʦʚʝʨʤʝʢʪʠʥ-ʛʝʣʶ ʪʘ ʽʚʝʨʤʽʢʦʣ-ʛʝʣʶ ʟʘ ʟʤʽʰʘʥʦʾ ʥʝʤʘʪʦʜʦʟʥʦʾ 

ʽʥʚʘʟʽʾ ʚ ʫʤʦʚʘʭ ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʮʝʥʪʨʫ (ʅɺʎ) ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. /Materials and methods. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʙʘʟʽ 

ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʮʝʥʪʨʫ ʪʘ ʥʘʫʢʦʚʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʧʘʨʘʟʠʪʦʣʦʛʽʾ ʪʘ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɿ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʷʻʮʴ ʥʝʤʘʪʦʜʦʟʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʚ ʨʘʥʢʦʚʠʡ ʯʘʩ ʚʽʜ 

ʢʦʞʥʦʛʦ ʢʦʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʽʜʙʠʨʘʣʠ ʬʝʢʘʣʽʾ ʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʢʦʤʙʽʥʦʚʘʥʠʤ 

ʤʝʪʦʜʦʤ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʂʦʪʝʣʴʥʽʢʦʚʠʤ ʪʘ ʍʨʝʥʦʚʠʤ [6] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʩʠʯʝʥʦʛʦ ʨʦʟʯʠʥʫ ʛʨʘʥʫʣʴʦʚʘʥʦʾ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ ʟ ʱʽʣʴʥʽʩʪʶ 1,3. 

ɼʣʷ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ ʢʦʥʝʡ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʙʨʦʚʝʨʤʝʢʪʠʥ-ʛʝʣʴ ʊʆɺ 

çɹʨʦʚʘʬʘʨʤʘè ʪʘ ʚ̔ʝʨʤʽʢʦʣ-ʛʝʣʴ ʇʇ ʬʽʨʤʘ ñʌʘʨʤʘʪʦʥò ʚ ʜʦʟʘʭ ʟʛʽʜʥʦ ʥʘʩʪʘʥʦʚ. 

ɼʦʩʣʽʜ ʧʦ ʚʠʚʯʝʥʥʶ ʘʥʪʠʛʝʣʴʤʽʥʪʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʢʦʥʝʡ 

ʙʨʦʚʝʨʤʝʢʪʠʥ ʛʝʣʝʤ ʪʘ ʽʚʝʨʤʽʢʦʣʦʤ-ʛʝʣʝʤ ʤʠ ʧʨʦʚʝʣʠ ʟ ʚʝʨʝʩʥʷ ʧʦ ʞʦʚʪʝʥʴ 

ʤʽʩʷʮʽ 2019 ʨʦʢʫ ʥʘ ʢʦʥʷʭ ʚʽʢʦʤ ʚʽʜ 3 ʜʦ 15 ʨʦʢʽʚ ʩʧʦʥʪʘʥʥʦ ʽʥʚʘʟʦʚʘʥʠʭ 

ʟʤʽʰʘʥʦʶ ʥʝʤʘʪʦʜʦʟʥʦʶ ʽʥʚʘʟʽʻʶ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʽʜʽʙʨʘʣʠ ʜʣʷ ʜʦʩʣʽʜʫ 18 

ʢʦʥʝʡ, ʩʧʦʥʪʘʥʥʦ ʽʥʚʘʟʦʚʘʥʠʭ ʟʤʽʰʘʥʦʶ ʥʝʤʘʪʦʜʦʟʥʦʶ ʽʥʚʘʟʽʻʶ (ʩʪʨʦʥʛʽʣʽʜʠ, 

ʧʘʨʘʩʢʘʨʠʜʠ) ʽ ʩʬʦʨʤʫʚʘʣʠ 3 ʛʨʫʧʠ ʪʚʘʨʠʥ (ʧʦ 6 ʛʦʣʽʚ) ʥʘ ʦʩʥʦʚʽ ʜʦʪʨʠʤʘʥʥʷ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʽʚ ʽ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʚʽ ʧʽʜʜʦʩʣʽʜʥʽ ʽ ʦʜʥʫ ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʠ. ɺ 

ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ (ʷʢʠʡ ʪʨʠʚʘʚ 12 ʜʥʽʚ) ʧʽʜʜʦʩʣʽʜʥʽ ʽ ʢʦʥʪʨʦʣʴʥʽ ʛʨʫʧʠ 

ʪʚʘʨʠʥʠ ʟʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʛʦʜʽʚʣʽ ʪʘ ʫʪʨʠʤʘʥʥʷ. 

ʊʚʘʨʠʥʘʤ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʙʨʦʚʝʨʤʝʢʪʠʥ-ʛʝʣʴ, 

ʦʜʥʦʨʘʟʦʚʦ, ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʥʘ ʢʦʨʽʥʴ ʷʟʠʢʘ ʚ ʜʦʟʽ 0,2 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ (ʧʦ 

ɼʈ) ʘʙʦ 1 ʩʤ ʥʘ 20 ʢʛ ʤʘʩʠ ʪʽʣʘ (ʧʦ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ). 
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ɹʨʦʚʝʨʤʝʢʪʠʥ-ʛʝʣʴ ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʛʝʣʴ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʥʘʧʽʚʧʨʦʟʦʨʠʡ, ʦʜʥʦʨʽʜʥʦʾ 

ʢʦʥʩʠʩʪʝʥʮʽʾ. 1 ʤʣ ʧʨʝʧʘʨʘʪʫ ʤʽʩʪʠʪʴ 4 ʤʛ 

ʽʚʝʨʤʝʢʪʠʥʫ. ɯʚʝʨʤʝʢʪʠʥ ï ʩʫʤʽʰ ʜʚʦʭ 

ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ ʧʦʭʽʜʥʠʭ ʘʚʝʨʤʝʢʪʠʥʽʚ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʤʘʢʨʦʮʠʢʣʽʯʥʠʭ ʣʘʢʪʦʥʽʚ. 

ʉʪʠʤʫʣʶʻ ʚʠʜʽʣʝʥʥʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ 

ʛʘʣʴʤʫʚʘʥʥʷ ʛʘʤʤʘ-ʘʤʽʥʦʤʘʩʣʷʥʦʾ ʢʠʩʣʦʪʠ (ɻɸʄʂ), ʙʣʦʢʫʻ ʧʝʨʝʜʘʯʫ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ 

ʯʝʨʝʟ ʽʥʪʝʨʥʝʡʨʦʥʠ ʚʝʥʪʨʘʣʴʥʦʛʦ ʥʝʨʚʦʚʦʛʦ ʩʪʦʚʙʫʨʘ ʥʝʤʘʪʦʜ ʽ ʥʝʨʚʦʚʦ-ʤᾷʷʟʦʚʽ ʟᾷʻʜʥʘʥʥʷ 

ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʩʧʨʠʯʠʥʶʶʯʠ ʧʘʨʘʣʽʯ ʽ ʟʘʛʠʙʝʣʴ ʧʘʨʘʟʠʪʽʚ. 

 

ʊʚʘʨʠʥʘʤ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʽʚʝʨʤʽʢʦʣ-ʛʝʣʴ 

ʦʜʥʦʨʘʟʦʚʦ ʧʝʨʦʨʘʣʴʥʦ ʫ ʜʦʟʽ 1 ʛ ʥʘ 20 ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 0,2 

ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ. 

ɯʚʝʨʤʽʢʦʣ-ʛʝʣʴ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʽʜ ʥʘʧʽʚʧʨʦʟʦʨʦʛʦ ʜʦ ʙʽʣʦʛʦ 

ʘʙʦ ʞʦʚʪʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ. 1 ʛ ʧʨʝʧʘʨʘʪʫ ʤʽʩʪʠʪʴ 

ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ ʽʚʝʨʤʝʢʪʠʥ ï 4 ʤʛ, ʘ ʪʘʢʦʞ 

ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ: ʙʝʥʟʠʣʦʚʠʡ ʩʧʠʨʪ, ʝʪʠʣʦʚʠʡ 

ʩʧʠʨʪ, ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜ 400, ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜ 

1500. ɯʚʝʨʤʝʢʪʠʥ  ̒ ʤʘʢʨʦʮʠʢʣʽʯʥʠʤ ʣʘʢʪʦʥʦʤ, 

ʷʢʠʡ, ʧʦʩʠʣʶʶʯʠ ʚʠʨʦʙʣʝʥʥʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ ʛʘʣʴʤʫʚʘʥʥʷ ï ʛʘʤʤʘ-ʘʤʽʥʦʤʘʩʣʷʥʦʾ ʢʠʩʣʦʪʠ, 

ʧʦʨʫʰʫʻ ʧʝʨʝʜʘʯʫ ʥʝʨʚʦʚʠʭ ʽʤʧʫʣʴʩʽʚ ʫ ʧʘʨʘʟʠʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʧʘʨʘʣʽʯʫ  ̔ʟʘʛʠʙʝʣʽ. 

ʇʨʝʧʘʨʘʪ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʪʠʧʘʨʘʟʠʪʘʨʥʦʾ ʜʽʾ, ʟʛʫʙʥʦ ʜʽʻ ʥʘ ʥʝʤʘʪʦʜ, ʣʠʯʠʥʢʠ ʦʚʦʜʽʚ, 

ʟʙʫʜʥʠʢʽʚ ʩʘʨʢʦʧʪʦʾʜʦʟʽʚ  ̔ʝʥʪʦʤʦʟʽʚ ʪʚʘʨʠʥ. 

 

ɹʨʦʚʝʨʤʝʢʪʠʥ-ʛʝʣʴ ʪʘ ʽʚʝʨʤʽʢʦʣ-ʛʝʣʴ ʚʠʪʠʩʢʘʣʠ ʥʘ ʢʦʨʽʥʴ ʷʟʠʢʘ ʽʟ 

ʰʧʨʠʮ-ʪʫʙʠ, ʷʢʠʡ ʚʚʦʜʠʣʠ ʚ ʤʽʞʟʫʙʥʠʡ ʧʨʦʩʪʽʨ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʧʽʩʣʷ ʯʦʛʦ 

ʥʘ ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ ʧʽʜʥʽʤʘʣʠ ʛʦʣʦʚʫ ʪʚʘʨʠʥʠ. ʅʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʝʧʘʨʘʪʫ 

ʚʠʟʥʘʯʘʣʠ ʧʦ ʰʢʘʣʽ ʧʦʨʰʥʷ ʰʧʨʠʮ-ʪʫʙʠ. ʇʽʩʣʷ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ ʪʚʘʨʠʥʠ 

ʟʘʜʦʚʽʣʴʥʦ ʧʨʠʡʤʘʣʠ ʢʦʨʤ, ʫʩʢʣʘʜʥʝʥʴ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʛʦʜʠʥ ʥʝ ʚʽʜʤʽʯʘʣʠ. 

ʊʚʘʨʠʥʠ ʢʦʥʪʨʦʣʴʥʦʾ (ʪʨʝʪʴʦʾ) ʛʨʫʧʠ ʘʥʪʠʛʝʣʴʤʽʥʪʠʢ ʥʝ ʦʪʨʠʤʫʚʘʣʠ. ɺ 

ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ ʚʩʽ ʜʦʩʣʽʜʥʽ ʽ ʢʦʥʪʨʦʣʴʥʽ ʪʚʘʨʠʥʠ ʟʥʘʭʦʜʠʣʠʩʴ ʚ 

ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʛʦʜʽʚʣʽ ʪʘ ʫʪʨʠʤʘʥʥʷ. ɼʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʪʘ ʯʝʨʝʟ 12 ʜʽʙ 

ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʛʝʣʴʤʽʥʪʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʢʦʧʨʦʩʢʦʧʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʝʢʘʣʽʡ. ʆʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʘʞʝʥʥʷ ʢʦʥʝʡ ʙʫʣʠ 

ʝʢʩʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ (ɽɯ, ɯɯ), ʘ ʪʘʢʦʞ ʝʢʩʪʝʥʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʽʥʪʝʥʩʝʬʝʢʪʠʚʥʽʩʪʴ (ɽɽ, ɯɽ). 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʧʨʦʦʚʦʩʢʦʧʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʢʦʥʝʡ, ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʝʤʘʪʦʜʦʟʽʚ ʪʨʘʚʥʦʛʦ ʢʘʥʘʣʫ. 

ʈʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʢʦʥʝʡ ʟʤʽʰʘʥʦʶ ʥʝʤʘʪʦʜʦʟʥʦʶ ʽʥʚʘʟʽʻʶ ʥʘʚʝʜʝʥ ʫ 

ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1. 

ʈʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʢʦʥʝʡ ʟʤʽʰʘʥʦʶ ʥʝʤʘʪʦʜʦʟʥʦʶ ʽʥʚʘʟʽʻʶ 

ɺʩʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʦ 

ʪʚʘʨʠʥ, ʛʦʣ. 

ʋʨʘʞʝʥʦ 

ʩʪʨʦʥʛʽʣʽʜʘʤʠ ʧʘʨʘʩʢʘʨʠʜʘʤʠ 

ʚʩʴʦʛʦ, 

ʛʦʣ. 

ɽ.ɯ., 

ʫ ʧʨʦʮ. 

ɯ.ɯ., 

ʝʢʟ. 

ʚʩʴʦʛʦ, 

ʛʦʣ. 

ɽ.ɯ., 

ʫ ʧʨʦʮ. 

ɯ.ɯ., 

ʝʢʟ. 

28 23 82,14 87,6 3 10,71 4,3 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʢʦʥʝʡ ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʟʠʪʫʚʘʥʥʷ ʥʝʤʘʪʦʜ, ʷʢʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʚʫʭ ʧʽʜʨʷʜʽʚ, ʘ ʩʘʤʝ: Strongylata ʪʘ Ascaridata. 

ʈʝʟʫʣʴʪʘʪʠ ʦʚʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʚʘʨʠʥ ʜʦ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ ʥʘʚʝʜʝʥʽ 

ʫ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2. 

ʈʝʟʫʣʴʪʘʪʠ ʦʚʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʥʝʡ ʜʦ ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ 

ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ ʫ 

ʛʨʫʧʽ, 

ʛʦʣ. 

ʋʨʘʞʝʥʦ 

ʩʪʨʦʥʛʽʣʽʜʘʤʠ ʧʘʨʘʩʢʘʨʠʜʘʤʠ 

ʛʦʣ. 
ɽ.ɯ., 

ʫ ʧʨʦʮ. 

ɯ.ɯ., 

ʝʢʟ. 

ʷʻʮʴ 

ʛʦʣ. 
ɽ.ɯ., 

ʫ ʧʨʦʮ. 

ɯ.ɯ., 

ʝʢʟ. 

ʷʻʮʴ 

ɼʦʩʣʽʜʥʽ: 

ʧʝʨʰʘ 

 

6 

 

6 

 

100 

 

84,5 

 

1 

 

16,67 

 

6,0 

ʜʨʫʛʘ 6 6 100 87,4 1 16,67 4,0 

ʂʦʥʪʨʦʣʴʥʘ 6 25 100 83,7 1 16,67 5,0 

 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʦʾ ʪʘʙʣʠʮʽ, ʱʦ ʧʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʶ ʜʦʩʣʽʜʫ ʚʩʽ ʢʦʥʽ, ʷʢ 

ʜʦʩʣʽʜʥʠʭ ʪʘʢ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʙʫʣʠ ʫʨʘʞʝʥʽ ʥʘ 100 % ʷʡʮʷʤʠ ʩʪʨʦʥʛʽʣʽʜ, ʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʚʘʟʽʾ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 83,7 ʜʦ 87,4 ʝʢʟʝʤʧʣʷʨʽʚ ʷʻʮʴ, ʚ 

ʩʝʨʝʜʥʴʦʤʫ,  ʫ ʪʨʴʦʭ ʢʨʘʧʣʠʥʘʭ ʬʣʦʪʘʮʽʡʥʦʾ ʨʽʜʠʥʠ. ɽɯ ʧʘʨʘʩʢʘʨʦʟʥʦʾ ʽʥʚʘʟʽʾ 

ʩʪʘʥʦʚʠʣʘ ʚʽʜ 16,67 % ʧʨʠ ɯɯ ï ʚʽʜ 4 ʜʦ 6 ʝʢʟʝʤʧʣʷʨʽʚ ʷʻʮʴ. 
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ʅʘ 12-ʡ ʜʝʥʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʜʘʯʽ ʘʥʪʠʛʝʣʴʤʽʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʠ ʟʥʦʚʫ 

ʚʽʜʽʙʨʘʣʠ ʧʨʦʙʠ ʬʝʢʘʣʽʡ. ʈʝʟʫʣʴʪʘʪʠ ʮʽʻʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3. 

ʈʝʟʫʣʴʪʘʪʠ ʦʚʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʚʘʨʠʥ  ʧʽʩʣʷ  ʜʝʛʝʣʴʤʽʥʪʠʟʘʮʽʾ 

ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ 

ʫ ʛʨʫʧʽ, 

ʛʦʣ. 

ʋʨʘʞʝʥʦ 

ʩʪʨʦʥʛʽʣʽʜʘʤʠ ʧʘʨʘʩʢʘʨʠʜʘʤʠ 

ʛʦʣ. 
ɽ.ɯ., 

ʫ % 

ɽ.ɽ., 

ʫ % 

ɯ.ɽ., 

ʫ % 
ʛʦʣ. 

ɽ.ɯ., 

ʫ % 

ɽ.ɽ., 

ʫ % 

ɯ.ɽ., 

ʫ % 

ɼʦʩʣʽʜʥʽ: 

ʧʝʨʰʘ 

 

6 

 

ï 

 

ï 

 

100 

 

100 

 

ï 

 

ï 

 

100 

 

100 

ʜʨʫʛʘ 6 ï ï 100 100 ï ï 100 100 

ʂʦʥʪʨʦʣʴʥʘ 6 6 100 ï ï 1 16,67 ï ï 

 

ɿ ʜʘʥʦʾ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʦʙʠʜʚʘ ʘʥʪʠʛʝʣʴʤʽʥʪʠʢʠ, ʘ ʩʘʤʝ, ʙʨʦʚʝʨʤʝʢʪʠʥ-

ʛʝʣʴ, ʦʜʥʦʨʘʟʦʚʦ, ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʥʘ ʢʦʨʽʥʴ ʷʟʠʢʘ ʚ ʜʦʟʽ 0,2 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ 

(ʧʦ ɼʈ) ʘʙʦ 1 ʩʤ ʥʘ 20 ʢʛ ʤʘʩʠ ʪʽʣʘ (ʧʦ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ) ʪʘ ʽʚʝʨʤʽʢʦʣ-ʛʝʣʴ 

ʦʜʥʦʨʘʟʦʚʦ ʧʝʨʦʨʘʣʴʥʦ ʫ ʜʦʟʽ 1 ʛ ʥʘ 20 ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 0,2 

ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʧʦʢʘʟʘʣʠ 100 % ʚʧʣʠʚ ʥʘ ʩʪʨʦʥʛʽʣʽʜ ʪʘ ʧʘʨʘʩʢʘʨʠʜ. 

ʉʫʪʪʻʚʠʭ ʚʠʜʠʤʠʭ ʟʤʽʥ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʷʢʠʤ 

ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʘʥʪʠʛʝʣʴʤʽʥʪʠʢʠ ʥʝ ʚʽʜʙʫʣʦʩʷ. ʇʦʙʽʯʥʦʾ ʜʽʾ ʥʘ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʝʧʘʨʘʪʠ ʥʝ ʧʨʦʷʚʠʣʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʦʟʜʦʨʦʚʯʠʭ ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʤʠ ʨʝʢʦʤʝʥʜʫʻʤʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʨʦʚʝʨʤʝʢʪʠʥ-ʛʝʣʴ, ʦʜʥʦʨʘʟʦʚʦ, ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʥʘ ʢʦʨʽʥʴ ʷʟʠʢʘ ʚ 

ʜʦʟʽ 0,2 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ (ʧʦ ɼʈ) ʘʙʦ 1 ʩʤ ʥʘ 20 ʢʛ ʤʘʩʠ ʪʽʣʘ (ʧʦ ʣʽʢʘʨʩʴʢʽʡ 

ʬʦʨʤʽ) ʪʘ ʽʚʝʨʤʽʢʦʣ-ʛʝʣʴ ʦʜʥʦʨʘʟʦʚʦ ʧʝʨʦʨʘʣʴʥʦ ʫ ʜʦʟʽ 1 ʛ ʥʘ 20 ʢʛ ʤʘʩʠ ʪʽʣʘ 

ʪʚʘʨʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 0,2 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ, ʪʘʢ ʷʢ ʚʦʥʠ ʧʦʢʘʟʘʣʠ 100 % ʚʧʣʠʚ ʥʘ 

ʩʪʨʦʥʛʽʣʽʜ ʪʘ ʧʘʨʘʩʢʘʨʠʜ. 

ɺʠʩʥʦʚʢʠ./Conclusions. 1. ʅʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ ɹʅɸʋ ʷʚʣʷʻʪʴʩʷ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʠʤ ʱʦʜʦ ʥʝʤʘʪʦʜʦʟʽʚ ʢʦʥʝʡ. ʋ ʢʦʥʝʡ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʟʠʪʫʚʘʥʥʷ 

ʥʝʤʘʪʦʜ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʚʫʭ ʧʽʜʨʷʜʽʚ, ʘ ʩʘʤʝ: Strongylata ʪʘ Ascaridata. 
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2. ɸʥʪʠʛʝʣʴʤʽʥʪʠʢʠ ʙʨʦʚʝʨʤʝʢʪʠʥ-ʛʝʣʴ, ʦʜʥʦʨʘʟʦʚʦ, ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʥʘ 

ʢʦʨʽʥʴ ʷʟʠʢʘ ʚ ʜʦʟʽ 0,2 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ (ʧʦ ɼʈ) ʘʙʦ 1 ʩʤ ʥʘ 20 ʢʛ ʤʘʩʠ ʪʽʣʘ 

(ʧʦ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ) ʪʘ ʽʚʝʨʤʽʢʦʣ-ʛʝʣʴ ʦʜʥʦʨʘʟʦʚʦ ʧʝʨʦʨʘʣʴʥʦ ʫ ʜʦʟʽ 1 ʛ ʥʘ 20 

ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 0,2 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʷʚʣʷʶʪʴʩʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʟʘ ʟʤʽʰʘʥʦʾ ʥʝʤʘʪʦʜʦʟʥʽʡ ʽʥʚʘʟʽʾ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɸʅɸʃɯɿ ɻɽʇɸʊʆʊʈʆʇʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ ʉʆɹɸʂ 

ʈʆʉʃʀʅʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

 

ʌʨʘʥʯʫʢ-ʂʨʠʚʘ ʃʶʙʦʚ ʆʣʝʢʩʽʾʚʥʘ, 

ʢ.ʚʝʪ.ʥ., ʘʩʠʩʪʝʥʪ 

ɻʨʝʙʝʥʶʢʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʛʽʚʥʘ,  

ʃʘʥʮʦʚʘ ɼʘʨôʷ ʆʣʝʛʽʚʥʘ,  

ʄʝʜʠʥʩʴʢʘ ɼʘʨôʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ ʚʩʝ 

ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʶʪʴʩʷ ʩʝʨʝʜ ʩʦʙʘʢ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ [3, 6] ʧʽʩʣʷ ʢʣʽʥʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ 30ï80 % ʩʦʙʘʢ ʚʠʷʚʣʷʶʪʴ ʛʝʧʘʪʦʧʘʪʽʾ. ʇʘʪʦʣʦʛʽʾ ʧʝʯʽʥʢʠ, ʷʢ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʨʛʘʥʫ ʤʝʪʘʙʦʣʽʟʤʫ, ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʚʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ. ɯ ʭʦʯʘ ʧʝʯʽʥʢʘ ʻ ʦʨʛʘʥʦʤ ʟʜʘʪʥʠʤ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ, ʧʦʷʚʘ ʪʷʞʢʠʭ ʬʦʨʤ 

ʛʝʧʘʪʦʧʘʪʽʡ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʘʟʫʻ ʥʘ ʚʠʩʥʘʞʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʟʝʨʚʽʚ 

ʧʝʯʽʥʢʠ ʽ  ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ [1].  

ʅʘ ʩʴʦʛʦʜʥʽ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʧʘʪʦʛʝʥʝʪʠʯʥʽʡ ʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ 

ʫ ʪʚʘʨʠʥ ʟʘʡʤʘʻ ʛʝʧʘʪʦʧʨʦʪʝʢʮʽʷ. ɼʦ ʛʨʫʧʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʠʭ ʟʘʩʦʙʽʚ 

ʚʽʜʥʦʩʷʪʴ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʜʽʾ, ʧʽʜʚʠʱʫʶʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ ʜʦ ʩʠʥʪʝʟʫ, ʜʝʪʦʢʩʠʢʘʮʽʾ ʪʘ 

ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʛʝʧʘʪʦʮʠʪʽʚ ʜʦ ʧʘʪʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ [1, 2, 5]. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʚʽʜʥʦʚʠʚʩʷ ʽʥʪʝʨʝʩ ʜʦ ʧʨʠʨʦʜʥʠʭ ʣʽʢʽʚ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʟ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ. ɺ ʛʫʤʘʥʥʽʡ ʤʝʜʠʮʠʥʽ ʨʦʩʣʠʥʥʽ ʛʝʧʘʪʦʟʘʭʠʩʥʽ ʟʘʩʦʙʠ ʻ ʥʘʡʙʽʣʴʰ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʪʝʨʠʥʘʨʥʦʶ ʛʘʣʫʟʟʶ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ ʯʠʤʘʣʠʡ ʦʙôʻʤ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ. ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʠʡ 

ʬʘʢʪ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ ʻ ʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ.   

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʚ ʘʥʘʣʽʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ 

ʛʝʧʘʪʦʟʘʭʠʩʥʦʶ, ʞʦʚʯʦʛʽʥʥʦʶ ʜʽʻʶ ʦʢʨʝʤʦ ʪʘ ʫ ʩʢʣʘʜʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʜʣʷ ʩʦʙʘʢ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʨʦʩʣʠʥ ʟ ʧʦʪʝʥʮʽʡʥʦʶ ʛʝʧʘʪʦʟʘʭʠʩʥʦʶ ʜʽʻʶ, ʧʦʰʠʨʝʥʠʭ ʥʘ ʆʜʝʱʠʥʽ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʧʦʨʽʚʥʷʣʴʥʠʡ, ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ, 

ʜʠʩʪʘʥʮʽʡʥʠʡ. ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʽʚ ʜʣʷ ʩʦʙʘʢ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ 

ʚʝʪʝʨʠʥʘʨʥʠʭ ʘʧʪʝʢ, ʟʦʦʤʘʛʘʟʠʥʽʚ, ʢʣʽʥʽʢ ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʦʬʽʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ [4]. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʟ 

ʛʝʧʘʪʦʟʘʭʠʩʥʦʶ ʜʽʻʶ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ, ʩʪʨʫʢʪʫʨʘ 

ʛʝʧʘʪʦʨʦʪʝʢʪʦʨʽʚ ʜʣʷ ʩʦʙʘʢ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ, ʧʝʨʝʚʘʞʥʦ, ʧʨʝʧʘʨʘʪʘʤʠ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʩʢʣʘʜʫ ï 64,3 %. ʇʦʨʽʚʥʷʥʦ ʟ ʮʠʤ, ʯʘʩʪʢʘ ʨʦʩʣʠʥʥʠʭ 

ʛʝʧʘʪʦʟʘʭʠʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʪʘʥʦʚʠʣʘ 14,3 %. ʅʘʷʚʥʽ ʫ ʧʨʦʜʘʞʫ ʨʦʩʣʠʥʥʽ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʠ ʤʘʣʠ ʢʦʤʙʽʥʦʚʘʥʠʡ ʩʢʣʘʜ ʬʽʪʦʩʠʨʦʚʠʥʠ. ʅʘ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʽʚ ʽʥʰʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʩʠʥʪʝʪʠʯʥʽ, ʥʘ ʦʩʥʦʚʽ ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ 

ʽʥ.) ʩʫʢʫʧʥʦ ʧʨʠʧʘʜʘʣʦ 21,4 %. 

ɼʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʠʭ ʽ ʢʦʤʙʽʥʦʚʘʥʠʭ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʽʚ ʜʣʷ ʩʦʙʘʢ 

ʚʭʦʜʠʣʠ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʨʦʩʣʠʥ: ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ (Silybum marianum), 

ʘʨʪʠʰʦʢ ʩʧʨʘʚʞʥʽʡ, ʘʙʦ ʢʦʣʶʯʠʡ (Cynara scolymus L.), ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ, ʘʙʦ 

ʜʠʢʠʡ (Cichorium intybus), ʮʤʠʥ ʧʽʩʢʦʚʠʡ (Helichrysum arenarium L.), 

ʘʥʜʨʦʛʨʘʬʽʩ ʚʦʣʦʩʠʩʪʠʡ (Andrographis paniculata), ʢʫʨʢʫʤʘ ʷʚʘʥʩʴʢʘ (Curcuma 

zanthorrhiza), ʙʫʨʭʘʚʽʷ ʨʦʟʣʦʛʘ (Boerhavia diffusa), ʝʢʣʽʧʪʘ ʙʽʣʘ (Eclipta alba), 

ʪʝʬʨʦʟʽʷ ʧʫʨʧʫʨʥʘ (Tephrosia purpurea), ʝʤʙʣʽʢʘ (Phyllanthus emblica), ʧʽʢʨʦʨʠʟʘ 

ʢʫʨʨʦʘ (Picrorhiza kurrooa), ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʠʡ (Vitex negundo), ʧʘʩʣʽʥ ʯʦʨʥʠʡ 

(Solanum nigrum), ʢʘʩʽʷ ʪʨʫʙʯʘʩʪʘ (Cassia fistula), ʘʟʘʜʽʨʘʭʪʘ ʽʥʜʽʡʩʴʢʘ, ʘʙʦ ʥʽʤ 

(Azadirachta indica). ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʨʦʩʣʠʥ ʫ ʩʢʣʘʜʽ ʛʝʧʘʪʦʪʨʦʧʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʩʦʙʘʢ ʚʠʷʚʠʣʘʩʴ ʥʝʪʨʘʜʠʮʽʡʥʦʶ ʜʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ ʽ ʧʦʰʠʨʝʥʦʶ ʚ 

ʧʽʚʜʝʥʥʦʘʟʽʘʪʩʴʢʠʭ ʢʨʘʾʥʘʭ. ʄʽʞ ʪʠʤ, ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ ʫ 

ʩʢʣʘʜʽ ʧʨʝʧʘʨʘʪʽʚ ʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʛʝʧʘʪʦʟʘʭʠʩʥʦʾ ʜʽʾ ʙʫʣʠ: 

ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ , ʘʨʪʠʰʦʢ ʩʧʨʘʚʞʥʽʡ ʪʘ ʮʤʠʥ ʧʽʩʢʦʚʠʡ (ʙʝʟʩʤʝʨʪʥʠʢ), ʷʢʽ 

ʚʽʜʥʦʩʠʣʠʩʴ ʜʦ ʨʦʜʠʥʠ ɸʡʩʪʨʦʚʽ (Asteraceae). 

ʇʦʨʽʚʥʷʥʦ ʟ ʚʝʪʝʨʠʥʘʨʥʠʤʠ ʛʝʧʘʪʦʪʨʦʧʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʫ ʛʫʤʘʥʥʽʡ 

ʤʝʜʠʮʠʥʽ ʧʨʝʧʘʨʘʪʠ ʜʘʥʦʾ ʛʨʫʧʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ: ʟʙʦʨʠ, ʛʦʤʝʦʧʘʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, 
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ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ) ʤʽʩʪʠʣʠ ʽ ʽʥʰʽ ʚʠʜʠ ʨʦʩʣʠʥ: ʜʘʪʠʩʢʘ ʢʦʥʦʧʣʷʥʘ 

(Datisca cannabina L.), ʣʘʩʢʘʚʝʮʴ ʟʦʣʦʪʠʩʪʠʡ (Bupleurum aureum), ʤʘʘʢʽʷ 

ʘʤʫʨʩʴʢʘ (Maackia amurensis), ʢʫʨʘʡ ʧʘʛʦʨʙʦʚʠʡ,  ʘʙʦ ʩʦʣʷʥʢʘ ʧʘʛʦʨʙʦʚʘ 

(Salsola collina Pall.), ʢʘʨʘʛʘʥʘ ʛʨʠʚʘʩʪʘ (Caragana jubata), ʢʘʣʝʥʜʫʣʘ ʣʽʢʘʨʩʴʢʘ, 

ʘʙʦ ʥʘʛʽʜʢʠ ʣʽʢʘʨʩʴʢʽ (Calendula officinalis), ʩʦʣʦʜʢʘ ʛʦʣʘ, ʘʙʦ ʣʦʢʨʠʮʷ 

(Glycyrrhiza glabra), ʛʘʨʙʫʟ ʟʚʠʯʘʡʥʠʡ (Cucurbita Pepo), ʨʫʪʢʘ ʣʽʢʘʨʩʴʢʘ 

(Fumaria officinalis), ʩʦʷ ʱʝʪʠʥʠʩʪʘ (Glycine max), ʚʝʨʦʥʽʢʘ ʣʽʢʘʨʩʴʢʘ (Veronica 

officinalis), ʢʦʟʣʷʪʥʠʢ ʣʽʢʘʨʩʴʢʠʡ (Galega officinalis L.), ʯʠʩʪʦʪʽʣ ʚʝʣʠʢʠʡ 

(Chelidonium majus L.), ʰʠʧʰʠʥʘ ʛʦʣʯʘʩʪʘ (Rosa acicularis Lindl),  ʜʝʨʝʚʽʡ 

ʟʚʠʯʘʡʥʠʡ (Achillea millefolium), ʚʦʣʦʰʢʘ ʩʠʥʷ (Centaurea cyanus), ʧʠʞʤʦ 

ʟʚʠʯʘʡʥʝ (Tanacetum vulgare L.), ʧʣʘʫʥ ʙʫʣʘʚʦʧʦʜʽʙʥʠʡ (Lycopodium clavatum 

L.), ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ (Taraxacum officinale), ʙʘʨʙʘʨʠʩ ʽʥʜʽʡʩʴʢʠʡ (Berberis 

aristata), ʙʦʙʽʚʥʠʢ ʪʨʠʣʠʩʪʠʡ (Menyanthes trifoliata L.), ʯʠʩʪʝʮʴ ʧʨʷʤʠʡ (Stachys 

recta), ʙʫʢʚʠʮʷ ʣʽʢʘʨʩʴʢʘ (Betonica officinalis L.), ʢʦʨʽʘʥʜʨ ʧʦʩʽʚʥʠʡ (Coriandrum 

sativum), ʘʩʪʨʘʛʘʣ ʝʩʧʘʨʮʝʪʥʠʡ (Astragalus onobrychis L.) ʪʘ ʽʥ. ʃʽʜʠʨʫʶʯʽ 

ʧʦʟʠʮʽʾ ʟʘ ʧʦʰʠʨʝʥʥʷʤ ʤʘʣʠ ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ, ʘʨʪʠʰʦʢ ʩʧʨʘʚʞʥʽʡ, ʮʤʠʥ 

ʧʽʩʢʦʚʠʡ, ʨʫʪʢʘ ʣʽʢʘʨʩʴʢʘ. 

ɿʘʟʥʘʯʝʥʽ ʚʠʜʠ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʧʨʦʷʚʣʷʶʪʴ ʞʦʚʯʦʛʽʥʥʫ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʤʝʤʨʘʥʦʩʪʘʙʽʣʽʟʫʶʯʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʽ ʩʧʘʟʤʦʣʽʪʠʯʥʫ ʜʽʾ.  

ɻʝʧʘʪʦʟʘʭʠʩʥʘ ʜʽʷ ʻ ʧʝʨʝʚʘʞʘʶʯʦʶ ʫ ʧʣʦʜʽʚ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ 

(ʬʣʘʚʦʣʽʛʥʘʥʠ), ʥʘʩʽʥʥʷ ʩʦʾ ʱʝʪʠʥʠʩʪʦʾ (ʝʩʩʝʥʮʽʘʣʴʥʽ ʬʦʩʬʦʣʽʧʽʜʠ), ʢʚʽʪʦʢ 

ʮʤʠʥʫ ʧʽʩʢʦʚʦʛʦ (ʢʦʤʧʣʝʢʩ ʬʣʘʚʦʥʦʾʜʽʚ), ʪʨʘʚʠ ʘʨʪʠʰʦʢʫ ʧʦʣʴʦʚʦʛʦ (ʮʠʤʘʨʽʥ), 

ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ ʟʚʠʯʘʡʥʦʛʦ (ʬʦʩʬʦʣʽʧʽʜʠ, ʝʬʽʨʥʽ ʦʣʽʾ, ʚʽʪ. ɸ, ɽ, F).  

ɿʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦʶ ʽ ʜʦʩʪʫʧʥʦʶ ʥʘ 

ʆʜʝʱʠʥʽ ʣʽʢʘʨʩʴʢʦʶ ʨʦʩʣʠʥʦʶ ʟ ʛʝʧʘʪʦʪʨʦʧʥʦʶ ʜʽʻʶ ʻ ʥʘʛʽʜʢʠ ʣʽʢʘʨʩʴʢʽ 

(Calendula officinalis) (ʨʠʩ. 1). ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʷʚʫ ʛʝʧʘʪʦʟʘʭʠʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʢʘʣʝʥʜʫʣʠ ʚ ʛʫʤʘʥʥʽʡ ʤʝʜʠʮʠʥʽ (ʢʘʥʝʬʣʦʥ, ʢʘʣʝʥʜʫʣʘ-6, ʛʝʧʘʥʝʟʘ), ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʚʝʪʝʨʠʥʘʨʥʽʡ ʤʝʜʠʮʠʥʽ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʛʝʧʘʪʦʧʘʪʽʡ 

ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ. 
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ʈʠʩ. 1. Calendula officinalis: ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ ʽ ʧʦʚʥʦʛʦ ʮʚʽʪʽʥʥʷ 

(ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʠʡ ʦʙôʻʤ ʛʝʧʘʪʦʨʦʪʝʢʪʦʨʽʚ ʜʣʷ ʩʦʙʘʢ ï ʧʨʝʧʘʨʘʪʠ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʩʢʣʘʜʫ (64,3 %). ʏʘʩʪʢʘ ʨʦʩʣʠʥʥʠʭ ʛʝʧʘʪʦʟʘʭʠʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʩʪʘʥʦʚʠʪʴ 14,3 %. ʏʘʩʪʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ ʫ ʩʢʣʘʜʽ ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʛʝʧʘʪʦʟʘʭʠʩʥʦʾ ʜʽʾ ʻ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ 

Asteraceae: ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ, ʘʨʪʠʰʦʢ ʩʧʨʘʚʞʥʽʡ ʪʘ ʮʤʠʥ ʧʽʩʢʦʚʠʡ. 

ʇʦʰʠʨʝʥʦʶ ʥʘ ʆʜʝʱʠʥʽ ʣʽʢʘʨʩʴʢʦʶ ʨʦʩʣʠʥʦʶ ʟ ʜʦʚʝʜʝʥʦʶ ʛʝʧʘʪʦʪʨʦʧʥʦʶ 

ʜʽʻʶ ʻ ʥʘʛʽʜʢʠ ʣʽʢʘʨʩʴʢʽ. 
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Introduction: In the world, the Liliacea family contains 250 genera and 3500 

species and approximately 12.8% of these species are in our country. Lilium sp. is a 

member of Liliaceae  family. It is one of the oldest plants that people know. In our 

country, Lilium sp. It is named as lily, white lily, white lily, scented lily, musk lily, 

sickle lily and Turkish lily. Lilium L. Genus is divided into 5 or 10 chapters or 

subclasses by different authors (1-7). 6 species of this genus, one of which is 

endemic, grows naturally. These species have yellow or pink flowers and L. 

martagon L. (Turkish Lily) grown in Northeast Anatolia and L. candidum L. (White 

Lily) in Southwestern Anatolia (8-10). Lilium L. genus maintains its position as the 

most important group of ornamental plants with both garden plants and flowers taken 

in culture (11,12). Lilium species have been shown to have antioxidant, cytotoxic 

(antiallergic, antiviral) and genotoxic effects, and also the content of many chemical 

components such as glycerol and saponin have been determined. The active 

ingredient of lilium species contributing to pathogen defense, protection from 

ultraviolet rays and medical use has been identified. Antioxidant studies with Lilium 

species have been shown to show strong antioxidant activity, which positively 

correlates with total phenolic, total flavonoid and total flavanol contents, and it is 
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suggested that Lilium onions can serve the food and pharmaceutical industry as a 

potential natural antioxidant source (13).  

Lilium candidum L. is commonly known as the Madonna lily, a symbol of 

purity and innocence. These species grow wildly in the Asian and Mediterranean 

regions but are cultured in almost all countries. It has leaves that extend from the 

lanceolate floor rosette. The stem has flat, densely enlarged leaves and lengths up to 

70-150 cm. L. candidum L., known to be an important edible plant since ancient 

times, is an important medicinal plant used to alleviate inflammatory diseases 

(14,15). 

Purpose of Study: In current study, we aimed to determine the antioxidant 

activity and total secondary metabolites (phenolic, flavonoid and tannins) of L. 

candidum extracts prepared with acetone, methanol and water. 

Material and Methods: L. candidum species used in our study were obtained 

from Hasan Duran, who was growing L. candidum in Balēkesir, Manyas, together 

with the above and underground parts (50 pieces). Identification of the species was 

made by Prof. Dr. Olcay D¦ķEN at Pamukkale University, Systematic Botanic 

Laboratory. 

To prepare for extraction procedure, the plant samples puridied from soil 

residuals and were dried on shade. The shade dried plant material powdered with 

blender. Samples ready for extraction were extracted according to  Kēlēn­arslan and 

Mammadov (16). 

ɓ-Carotene / Linoleic Acid method (Amin et al. 2002) and DPPH radical 

removal activity method (Wu et al. 2006) were used to determine the antioxidant 

activity of the extracts. In order to determine total secondary metabolite amounts, 

total phenolic flavonoids and tannins were determined. Total phenolic amount was 

determined by Folin-Ciocalteu method (Slinkard and Singleton 1977). total flavonoid 

amount was carried out by Aluminum chlorid test (Arvouet Grand 1994) and total 

tannin amount was determined by sulfuric acid-vanillin method (Bekir et al. 2013). 

Results: In this study, where we determined the antioxidant and total 

secondary metabolite amounts of L. candidum extracts, the highest total antioxidant 
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activity was in the water extracts of the underground parts (98.03 Ñ 6.14%) and the 

acetone extract (86.07 Ñ 2.77%) in the aboveground parts. It has been observed. 

According to the results of DPPH radical removal activity, it was revealed that 

aboveground acetone extract showed the highest removal activity (Table 1). 

 

Table 1:  

Antioxidant Capacity and Total Secondary Metabolites of L. candidum Extract  

 WB WL  MB ML  AB AL  

Tannin 

(mgCE/g) 

1.02Ñ0.02 2.12Ñ0.01 2.08Ñ0.01 4.23Ñ0.01 8.76Ñ0.02 10.88Ñ0.0

1 

Flavonoid 

(mgQE/g) 

1.43Ñ0.00 2.75Ñ0.00 75.06Ñ0.0

0 

57.31Ñ0.0

0 

7.46Ñ0.00 5.85Ñ0.00 

Phenolic 

(mgGAE/g

) 

8.75Ñ0.00 18.25Ñ0.0

0 

15.75Ñ0.0

0 

20.75Ñ0.0

0 

16Ñ0.00 31Ñ0.00 

ɓ-

carotene/L

inoleic 

Acid 

(%)  

98,03Ñ6,1

4 

 

64,10Ñ4,8

9 

 

21,42Ñ16,

6 

 

25Ñ11,31 

 

61,90Ñ7,4

3 

 

 

86,07Ñ2,7

7 

 

DPPH 

(lC50 

Õg/ml) 

6,75Ñ0,15 

 

 

1,62Ñ0,94 

 

1,71Ñ0,67 

 

 

2,08Ñ1,18 

 

 

1,84Ñ0,07 

 

 

1,07Ñ0,54 

 

 

*WB: water extract of bulb, WL: water extract of leaf; MB: methanol extract of bulb, 

ML: methanol extract of leaf; AB: acetone extract of bulb, AL: acetone extract of 

leaf. CE: catechin standard; QE: quercetin; GAE: gallic acid. All datas was given as 

meanÑstandard error 

 

As seen in the Table 1, acetone leaf extracts have the highest total phenolic 

content. Methanol bulb extract to the highest total flavonoid amount; it has been 

determined that the highest amount of tannins has acetone leaf extracts. 

Conclusion: Our data show that L. candidum extracts have high antioxidant 

content and rich secondary metabolite content. These results show that L. candidum 

extracts can be used as a natural antioxidant source and can be used in 

pharmacological studies. 
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ʥ.ʩ. 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʅɸʅʋ 

ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʫʣʫʯʰʝʥʠʝʤ ʢʦʤʬʦʨʪʘ ʠ ʙʳʪʘ ʯʝʣʦʚʝʢʘ, ʤʝʜʠʮʠʥʘ ʧʨʝʩʣʝʜʫʝʪ 

ʮʝʣʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʥʝʟʜʦʨʦʚʴʷ. 

ʊ.ʝ. ʧʳʪʘʝʪʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʣʘʥʘ, ʯʪʦ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʚʘʞʥʝʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʅʘ ʧʨʠʤʝʨʝ ʦʙ ʵʣʝʢʪʨʦ-ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʦʙʲʝʢʪ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʝʜʠʥʳʝ ʧʦʜʭʦʜʳ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ.[1, 2]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʊʘʢ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ 

ʤʝʪʦʜʳ ʜʝʚʠʪʘʣʠʟʘʮʠʠ ʥʦʩʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ (ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʳ), ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ (ʦʧʫʭʦʣʠ; ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ; ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ), ʥʘʧʨʠʤʝʨ [3, 

4]. ɺ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʧʨʠʤʝʥʷʶʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʪʠʟʤ, ʯʪʦ 

ʧʨʠʟʚʘʥʦ ʩʳʛʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʃʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʵʢʟʦʛʝʥʥʳʤʠ ʠ ʵʥʜʦʛʝʥʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ 

ʚʦʣʥʘʤʠ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ ʠ ʯʘʩʪʦʪʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʤʘ ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ ʚ ʨʝʟʦʥʘʥʩ, ʝʩʪʴ ʦʩʥʦʚʦʡ ʙʠʦʨʝʟʦʥʘʥʩʥʦʡ 

ʪʝʨʘʧʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʜʘʚʣʝʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʦʙʥʦʚʣʝʥʠʠ ʠ 

ʫʩʠʣʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʯʘʩʪʦʪʥʳʭ ʩʧʝʢʪʨʦʚ ʚʦʣʥ ʧʘʮʠʝʥʪʘ ʠ ʠʭ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʦʩʥʦʚʝ ʟʘʣʦʞʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʵʬʬʝʢʪʫ ʚʣʠʷʥʠʷ, ʢʘʢ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʨʛʘʥʳ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ 

ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ ʩʠʛʥʘʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʦʯʢʠ ʥʘ ʝʛʦ ʢʦʞʝ. [5]. 
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ɺ 45-ʪʠ ʩʪʨʘʥʘʭ ʤʠʨʘ ʙʠʦʨʝʟʦʥʘʥʩʥʘʷ ʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʤʝʜʠʮʠʥʳ. ʊʘʢ ʚ ʩʚʦʝ ʚʨʝʤʷ ʈ. ʌʦʣʣʴ ʠʥʪʝʛʨʠʨʦʚʘʣ ʚ ʩʦʚʨʝʤʝʥʥʫʶ 

ʥʘʫʢʫ, ʢʦʪʦʨʘʷ ʠʟʫʯʘʣʘ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʶ, ʠʤʤʫʥʦʣʦʛʠʶ, ʭʨʦʥʦʧʘʪʦʣʦʛʠʶ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʨʘʟʜʝʣʳ ʧʨʘʢʪʠʢʫ ʢʠʪʘʡʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʦʯʢʠ ʪʝʣʘ ʤʝʭʘʥʠʯʝʩʢʠʤʠ (ʤʘʩʩʘʞ ʨʘʟʥʦʛʦ 

ʨʦʜʘ), ʪʝʨʤʠʯʝʩʢʠʤʠ (ʧʨʠʞʠʛʘʥʠʝ) ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ (ʧʨʦʧʫʩʢʘʥʠʝ ʵʣ. ʪʦʢʘ 

ʤʘʣʦʡ ʚʝʣʠʯʠʥʳ) ʤʝʪʦʜʘʤʠ. ɺ ɸʥʛʣʠʠ, ɻʝʨʤʘʥʠʠ ʠ ʈʦʩʩʠʠ ʥʘʯʘʣʠ ʠʟʦʙʨʝʪʘʪʴ 

ʧʨʠʙʦʨʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʤʝʪʦʜʘ. ʆʥʠ ʩʪʘʣʠ, ʝʩʣʠ ʥʝ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ (ʥʝʦʨʪʦʜʦʢʩʘʣʴʥʦʡ) ʪʝʨʘʧʠʠ, ʪʦ ʩʢʦʨʝʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʤʦʱʴʶ ʜʣʷ ʵʥʮʝʬʘʣʦʛʨʘʬʠʠ ʠ ʪʦʤʦʛʨʘʬʠʠ. ɹʳʣʠ ʩʦʟʜʘʥʳ 

ʘʪʣʘʩʳ ʠ ʢʘʨʪʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʧʨʠ ʦʪʜʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ (ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ) ʩ ʯʘʩʪʦʪʘʤʠ ʦʪ 0,01 ɻʮ ʜʦ 10000 ɻʮ [6].  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ, ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʯʝʨʝʟ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʠʣʠ ʩʧʣʘʚ, ʢʦʪʦʨʳʡ 

ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʞʠʜʢʦʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʢʣʘʩʪʝʨʦʚ ʩ ʦʯʝʨʯʝʥʥʦʡ ʛʨʘʥʠʮʝʡ 

ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ, ʦʪ ʚʦʟʥʠʢʘʶʱʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʠʙʨʘʮʠʠ ʚ ʪʦʯʢʘʭ, 

ʛʜʝ ʝʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʠʤʝʶʪ ʤʝʩʪʦ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʝʩʥʳʝ ʷʚʣʝʥʠʷ. 

ʊ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʦʯʠʩʪʢʘ ʚʥʫʪʨʠ ʟʝʨʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʜʠʩʧʝʨʩʠʷ, ʜʝʛʘʟʘʮʠʷ ʠ 

ʟʘʧʦʣʥʝʥʠʝ ʧʫʩʪʦʪ. 

ʅʝʜʘʚʥʦ Charles Viv s̄ [7-9] ʧʨʝʜʣʦʞʠʣ ʥʦʚʳʡ ʤʝʪʦʜ ʧʫʪʝʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʚʠʙʨʘʮʠʷʤʠ ʥʘ ʦʙʲʝʢʪ ʚʤʝʩʪʦ ʤʝʭʘʥʠʯʝʩʢʠʭ. 

ʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʝʢʦʥʪʘʢʪʥʳʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ 

ʫʩʪʨʘʥʷʝʪ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʧʷʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚʠʙʨʘʮʠʠ. Viv¯s ʠ ʜʨ. 

ʥʘʙʣʶʜʘʣʠ ʜʝʟʠʥʪʝʛʨʘʮʠʶ ʢʣʘʩʪʝʨʘ ʧʨʠ ʦʪʚʝʨʜʝʚʘʥʠʠ Al-Si ʩʧʣʘʚʦʚ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ. ʕʪʦʪ 

ʬʘʢʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʷʚʣʝʥʠʝ ʢʘʚʠʪʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʯʝʥʴ ʚʳʩʦʢʦʝ 

ʜʘʚʣʝʥʠʝ. ʉʦʟʜʘʝʪʩʷ ʦʥʦ ʚ ʨʘʩʧʣʘʚʝ ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʥʝʨʘʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʧʦʜʚʝʜʝʥʠʷ ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ 

ʠʥʠʮʠʠʨʦʚʘʪʴ ʷʚʣʝʥʠʷ ʢʘʚʠʪʘʮʠʠ ʠ ʩ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝʡ ʟʘʪʨʘʪʦʡ ʵʥʝʨʛʠʠ ʜʣʷ 
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ʫʩʣʦʚʠʡ ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʨʝʟʦʥʘʥʩ ʚ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʦʣʥʝ. ʊ.ʦ, ʥʘʤ ʚʘʞʥʦ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʘʢʫʩʪʠʯʝʩʢʠʝ ʚʦʣʥʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʛʝʥʝʨʘʮʠʶ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʯʝʨʝʟ ʷʚʣʝʥʠʝ ʨʝʟʦʥʘʥʩʘ ʚ ʦʙʲʝʢʪʝ ʚʦʟʜʝʡʩʪʚʠʷ. ɹʦʣʝʝ ʪʦʛʦ, 

Viv¯s ʧʨʦʚʝʣ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʛʥʠʪʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʚʠʙʨʠʨʫʶʱʝʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʦʯʝʥʴ ʨʝʟʢʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʝ, ʢʦʪʦʨʘʷ ʝʩʪʴ ʨʝʟʦʥʘʥʩʥʦʡ ʜʣʷ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʠʥʮʠʧʘ ʨʝʟʦʥʘʪʦʨʘ ɻʝʣʴʤʛʦʣʴʮʘ ʜʣʷ ʤʘʛʥʠʪʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ - ʤʘʛʥʠʪʦ-

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ (ʄɻɼ) ʨʝʟʦʥʘʪʦʨʘ [10, 11]. 

ʄɻɼ ʨʝʟʦʥʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʠʡ ʤʝʪʘʣʣ, ʛʜʝ 

ʧʝʨʝʰʝʝʢ ʦʛʣʘʚʣʷʝʪʩʷ ʧʫʣʴʩʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʦʤʧʦʡ. ʕʪʘ ʧʦʤʧʘ 

ʠʛʨʘʝʪ ʨʦʣʴ ʚʦʟʙʫʜʠʪʝʣʷ ʜʣʷ ʧʦʣʦʩʪʠ ʨʝʟʦʥʠʨʦʚʘʥʠʷ. ʇʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʙʳʣʦ ʧʨʠʣʦʞʝʥʦ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʢʪʨʦʜʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʥʘ 

ʧʦʤʧʫ ʚʦʟʜʝʡʩʪʚʫʝʪ ʩʪʘʮʠʦʥʘʨʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ B0, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʝ 

ʧʝʨʝʤʝʥʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʪʦʢʫ (ʨʠʩ 1). 

 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʄɻɼ ʢʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ [4] 

 

ɺʘʨʠʘʮʠʷ ʧʫʣʴʩʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʜʝʪʝʢʪʠʨʦʚʘʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʧʦʣʦʩʪʠ, 

ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʩʪʚʘʤʠ ʧʴʝʟʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʥʩʦʨʘ ʥʘ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʝ.  
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ɹʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʟʚʫʢʦʚʳʝ ʠʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʠʙʨʘʮʠʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʶʪ ʵʬʬʝʢʪ ʫʚʝʣʠʯʝʥʠʷ ʞʠʜʢʦʪʝʢʫʯʝʩʪʠ ʠ 

ʜʦʩʪʠʞʝʥʠʠ ʠʤ ʬʘʢʪʦʨʘ 3 [12]. ɹʦʣʝʝ ʪʦʛʦ, ʚʠʙʨʘʮʠʠ ʚ ʪʝʭʥʠʢʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʤʘʯʠʚʘʥʠʶ, ʫʧʨʦʯʥʝʥʠʶ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʘʩʧʣʘʚʦʚ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʯʘʩʪʠʯʥʦʡ 

ʜʝʩʦʨʙʮʠʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ ʛʘʟʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʦʟʙʫʞʜʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʙʠʦʩʨʝʜʝ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʘʚʠʪʘʮʠʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʢʘʢ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʄɻɼ ʨʝʟʦʥʘʪʦʨʘ), ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠ ʣʝʯʝʥʠʠ ʦʧʫʭʦʣʝʡ ʜʦʩʪʘʪʦʯʥʦ 

ʯʘʩʪʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʩ ʘʥʪʠʛʝʥʘʤʠ. ʕʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʘʥʪʠʛʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ (ʇɸ), ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ. ɺʦʟʙʫʞʜʝʥʠʝ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʘʚʠʪʘʮʠʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʚʦʝʡ ʧʨʠʨʦʜʦʡ 

ʟʘʪʨʫʜʥʷʶʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʭ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʢʘʚʠʪʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʟʜʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʝʦʜʦʣʝʥʠʶ ʩʠʣ ʢʫʣʦʥʦʚʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʧʫʭʦʣʝʚʳʤʠ ʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ. 

ʂʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʩʨʳʚʘʶʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʇɸ ʠ ʧʝʨʝʚʦʜʷʪ ʠʭ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʞʠʜʢʦʩʪʴ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʦʪʚʦʜʠʪʩʷ ʠ ʫʙʠʨʘʝʪʩʷ ʯʘʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʦʪ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ʂʣʝʪʢʠ ʩ ʦʪʣʠʯʥʳʤ ʦʪ ʦʢʨʫʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʦʧʦʟʥʘʥʠʷ ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ [5]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʛʨʫʞʝʥʠʷ ʥʘ ʤʝʞʯʘʩʪʠʯʥʳʡ ʢʦʥʪʘʢʪ ʧʨʠ ʠʩʢʨʦ-ʧʣʘʟʤʦʚʦʤ ʩʧʝʢʘʥʠʠ (SPS 

technology) ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʝ ʞʝ ʷʚʣʝʥʠʷ, ʯʪʦ ʠ ʚ ʄɻɼ ʨʝʟʦʥʘʪʦʨʝ 

ɻʝʣʴʤʛʦʣʴʮʘ. ʕʪʦ ʚ ʤʝʞʚʦʣʦʢʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʥʠʮʠʠʨʫʝʪ ʵʬʬʝʢʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʤʘʪʨʠʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʕʪʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʘʶʪ 

ʧʦʤʝʱʝʥʠʝ ʚʦʣʦʢʥʦʚʦʡ ʟʘʛʦʪʦʚʢʠ, ʫʢʨʝʧʣʷʶʱʝʡ ʬʘʟʳ ʚ ʩʝʨʝʜʠʥʝ ʤʫʣʴʜʳ ʠ 
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ʠʥʬʠʣʴʪʨʦʚʘʥʠʝ ʝʝ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʛʦʪʦʚʠʪʴ 

ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ. ɾʠʜʢʠʡ ʤʝʪʘʣʣ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʤʘʯʠʚʘʝʪ 

ʚʦʣʦʢʥʦʚʫʶ ʟʘʛʦʪʦʚʢʫ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʞʠʜʢʠʡ ʤʝʪʘʣʣ "ʧʨʠʥʫʞʜʘʝʪ", ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʧʨʦʥʠʢʘʪʴ ʚ ʟʘʛʦʪʦʚʢʫ 

ʥʘʧʦʣʥʠʪʝʣʴ, ʯʪʦ ʧʨʝʚʦʩʭʦʜʠʪ ʢʘʧʠʣʣʷʨʥʳʝ ʠ ʟʘʜʝʨʞʠʚʘʶʱʠʝ ʩʠʣʳ. [13, 14]. 

ɺʳʚʦʜʳ. 

ʅʘ ʧʨʠʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʥʛʥʠʪʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʚ 

ʦʙʲʝʢʪʝ ʚʠʜʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʤʝʜʠʮʠʥʳ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ 

ʠʤʝʝʪ ʦʙʱʫʶ ʬʠʟʠʯʝʩʢʫʶ ʦʩʥʦʚʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʦʚʤʝʩʪʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʟʘʜʘʯʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʚʦʝʡ ʥʝʦʨʜʠʥʘʨʥʦʩʪʴʶ. 
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ɸʅɸʃʀɿ ʌɸʂʊʆʈʆɺ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ, ɺʃʀʗʖʑʀʍ ʅɸ 

ʉʆʉʊɸɺ ɺʆɼʆʈʆʉʃɽɺʆʁ ʌʃʆʈʓ ɹʆʃʔʐʆɻʆ ʅɸʄɸʅɻɸʅʉʂʆɻʆ 

ʂɸʅɸʃɸ 

 

ʀʢʨʘʤʦʚ ʅʫʨʠʜʜʠʥ ɹʦʭʦʜʠʨʦʚʠʯ 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʊʫʭʪʘʙʦʝʚʘ ʖʣʜʫʟʭʦʥ ɸʙʜʫʩʘʪʪʦʨʦʚʥʘ 

ʢ.ʙ.ʥ. 

ʅʘʤʘʥʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ.ʅʘʤʘʥʛʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɺʚʝʜʝʥʠʝ. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʜʦʨʦʩʣʝʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʝ, ʠʟʫʯʘʶʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɸʙʠʦʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʚʦʜʦʨʦʩʣʝʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. 

ʎʠʪʦʧʣʘʟʤʘ ʚʦʜʦʨʦʩʣʝʡ ʩʦʩʪʦʠʪ ʠʟ 85-90% ʚʦʜʳ. ʍʣʦʨʦʧʣʘʩʪʳ ʠ 

ʤʠʪʦʭʦʥʜʨʠʠ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʥʝ ʤʝʥʝʝ 50% ʚʦʜʳ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʦʨʦʩʣʝʡ 

ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʩʠʥʝ-ʟʝʣʝʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʜʘʞʝ ʝʩʣʠ ʫ ʥʝʢʦʪʦʨʳʭ ʟʝʣʝʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʟʚʦʞʠʚʘʥʠʝ. ɻʝʨʙʘʨʠʡ Nostoc commune Elenk 

ʨʘʟʚʠʣʩʷ ʯʝʨʝʟ 107 ʣʝʪ, ʢʦʛʜʘ ʫʚʣʘʞʥʠʣ ʠ ʚʦʩʩʪʘʥʦʚʠʣ ʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ. 

ɽʩʪʴ ʚʠʜʳ ʚʦʜʦʨʦʩʣʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʫ Homohydride Ulothrichales, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʨʘʩʪʫʪ ʚ ʦʙʣʘʩʪʷʭ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʚʣʘʞʥʳʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ.  ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʘʥʘʣʦʚ 

ʘʣʴʛʦʬʣʦʨʳ, ʪʘʢʩʦʥʦʤʠʠ, ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʦʣʠ ʚʦʜʦʨʦʩʣʝʡ ʚ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʝ ʪʘʢ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʦ 

ʠʟʫʯʝʥʠʶ ʘʣʴʛʦʬʣʦʨʳ ʢʘʥʘʣʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʠ ʋʟʙʝʢʠʩʪʘʥʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʠ ʦʙʲʝʢʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʣʴʛʦʬʣʦʨʝ ʨʝʢ, ʪʘʢʩʦʥʦʤʠʠ, ʚʣʠʷʥʠʠ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 
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ʩʨʝʜʳ ʥʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʦʣʠ ʚʦʜʦʨʦʩʣʝʡ ʚ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ J. Komarek, J. Kostovsky, J. 

Mares, J. Johansen (2014), B. Zarei Darki (2004), ʅ. ɸʙʜʝʣʴ-ʈʘʫʬ, ɸɸ ɸʣʴ-

ʍʦʤʘʡʜʘʥ, ʀ.ɹ.ʄ. ʀʙʨʘʛʠʤ (2012), ɹʦʣʦʪʦʚʘ ʅ.ʃ. (2017), ʐ.ʀ.ʂʦʛʘʥ (1985), 

ɻʦʨʙʫʣʠʥ ʆ.ʉ. (2017), E. ʆʭʚʘʯʝʥʳ ʨʘʙʦʪʳ ʇʘʪʦʚʘ (2017) ʠ ʜʨʫʛʠʝ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʢʘʥʘʣʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʯʝʨʝʟ ʉʨʝʜʥʶʶ ɸʟʠʶ. ɺʦʜʦʨʦʩʣʠ 

ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʦʣʝʥʦʩʪʴ ʠ ʤʠʥʝʨʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʘʣʴʛʦʬʣʦʨʳ. ɼʘʥʥʳʝ ʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʘʟʦʪʘ, ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ ʚ ʚʦʜʘʭ ɹʦʣʴʰʦʛʦ 

ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʨʝʢʠ ʅʘʨʳʥ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʣʫʯʘʝʪ, ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ ʥʠʞʝ (ʪʘʙʣʠʮʘ 1). 

ʪʘʙʣʠʮʘ 1 

ʅʝʢʦʪʦʨʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜ ʅʘʨʳʥʩʢʦʛʦ ʠ ɹʦʣʴʰʦʛʦ 

ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʦʚ (ʚ ʤʛ / ʣ). (ʀʥʬʦʨʤʘʮʠʷ ʅʘʤʘʥʛʘʥʩʢʦʛʦ 

ʦʙʣʘʩʪʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ) 

ɺʦʜʦʝʤʳ ɻʦʜʘ ʨʅ 
N- 

NO2 

N- 

NO3 

N- 

NO4 
SO4 PO4 

ʤ
ʠ
ʥ
ʝ
ʨ
ʘ
ʣ
ʠ
ʟ
ʘ
ʮ
ʠ
ʠ

 

ʪ
ʚ
ʸ
ʨ
ʜ
ʳ
ʡ

 
ʅʘʨʳʥ 

2017 

7,1 0,015 2,55 0,039 89,5 0,20 602 6,5 

ʅɹʂ 
ʅʘʯʘʣʦ 7,1 0,016 2,39 0,031 84,2 0,20 600 6,5 

ʂʦʥʝʮ  7,1 0,016 2,78 0,033 86,4 0,20 710 7,05 

ʅʘʨʳʥ 

2018 

7,1 0,022 2,9 0,152 89,4 0,23 653 6,7 

ʅɹʂ 
ʅʘʯʘʣʦ 7,1 0,023 3,4 0,158 87,2 0,23 653 6,7 

ʂʦʥʝʮ 7,1 0,027 3,9 0,201 96,9 0,24 729 7,07 

ʅʘʨʳʥ 

2019 

7,1 0,030 3,3 0,160 92,3 0,24 721 6,9 

ʅɹʂ 

 

ʅʘʯʘʣʦ 7,1 0,025 3,5 0,162 90,1 0,25 680 7,1 

ʂʦʥʝʮ 7,1 0,032 4,1 0,204 99,2 0,25 733 7,16 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ 

ʪʝʯʝʥʠʠ ʨʝʢʠ ʢ 2019 ʛʦʜʫ ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ [1; 27-30], [2; 214-218]. 
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ʂʠʩʣʦʪʥʦʩʪʴ ʚʦʜʳ (ʨʅ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʪʘʢʩʦʥʦʚ ʫ ʘʣʴʛʦʬʣʦʨʳ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʚʦʜʦʨʦʩʣʝʡ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʥʳʤ ʪʘʢʩʦʥʘʤ, ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦʜʳ (ʨʅ) 

ʘʥʘʣʦʛʠʯʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʩʦʣʝʥʦʩʪʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʪʝ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʱʝʣʦʯʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʘʟʳʚʘʶʪʩʷ ʘʣʢʘʣʦʬʠʣʘʤʠ, ʘ ʪʝ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʢʠʩʣʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʘʟʳʚʘʶʪʩʷ ʘʮʠʜʦʬʠʣʘʤʠ. ʌʣʦʨʘ ʚʦʜʦʨʦʩʣʝʡ ʚ ɹʦʣʴʰʦʤ 

ʅʘʤʘʥʛʘʥʩʢʦʤ ʢʘʥʘʣʝ ʥʠʟʢʘ ʫ ʘʣʢʘʣʦʬʠʣʦʚ ʠ ʘʮʠʜʦʬʠʣʦʚ, ʪʘʢ ʢʘʢ ʢʠʩʣʦʪʥʦʩʪʴ 

ʚʦʜʳ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʩ pH 7,1 ʜʦ ʢʦʥʮʘ ʢʘʥʘʣʘ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Desmidiaceae. 

ɹʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʘʣʠʯʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʪʫʪ ʚʦʜʦʨʦʩʣʠ, ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʠʭ ʨʘʟʚʠʪʠʷ. ɹʠʦʛʝʥʥʳʝ ʤʘʢʨʦʪʨʦʬʥʳʝ 

ʚʝʱʝʩʪʚʘ ʰʠʨʦʢʦ ʫʩʚʘʠʚʘʶʪʩʷ ʚʦʜʦʨʦʩʣʷʤʠ. ɸʟʦʪ ʠ ʬʦʩʬʦʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʛʨʘʶʪ ʟʜʝʩʴ ʚʘʞʥʫʶ ʨʦʣʴ. ɺ ʩʣʠʟʠ, ʢʦʪʦʨʘʷ ʦʢʨʫʞʘʝʪ ʢʘʣʴʮʠʝʚʫʶ ʢʣʝʪʢʫ, 

ʤʘʛʥʠʡ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʭʣʦʨʦʬʠʣʣʝ. ʅʘ ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

ʦʩʦʙʝʥʥʦ ʚʣʠʷʶʪ ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ, ʮʠʥʢ, ʤʝʜʴ, ʙʦʨ, ʢʨʝʤʥʠʡ, ʢʦʙʘʣʴʪ, 

ʤʦʣʠʙʜʝʥ, ʭʣʦʨ, ʚʘʥʘʜʠʡ [6; 248-278], [5; 125]. 

ʅʝʜʦʩʪʘʪʦʢ ʘʣʴʛʦʬʣʦʨʳ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʢʘʥʘʣʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʦʙʲʷʩʥʷʝʪʩʷ ʤʫʪʥʦʩʪʴʶ ʚʦʜʳ ʧʦ ʜʘʥʥʳʤ ɸ. ʄ. ʄʫʟʘʬʬʘʨʦʚʘ (1965), ʕʨʛʘʰʝʚʘ 

(1974). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʧʦʪʦʢʘ ʚ ʢʘʥʘʣʘʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʚʦʜʫ ʠʟ ʛʦʨʥʳʭ ʨʝʢ, ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚʦʜʦʨʦʩʣʷʤ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ɹʦʣʴʰʦʤ 

ʅʘʤʘʥʛʘʥʩʢʦʤ ʢʘʥʘʣʝ [3; 45-48], [4; 43]. 

ʊʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʣʴʛʦʬʣʦʨʳ ʚ ʝʝ ʨʘʟʚʠʪʠʠ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʦʚ ʛʦʜʘ ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʦʢʘʟʳʚʘʝʪ ʢʦʩʚʝʥʥʦʝ, ʘ ʥʝ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʧʪʠʤʫʤ 

ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʚ ʥʝ ʦʜʠʥʘʢʦʚ, ʠʭ ʩʦʩʪʘʚ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ. 

ɺʝʛʝʪʘʮʠʷ ʘʣʴʛʦʬʣʦʨʳ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʥʘʯʠʥʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʤʘʨʪʘ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʘʩʪʫʪ ʚʦʜʦʨʦʩʣʠ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

çʛʦʨʷʯʠʝè ʠʩʪʦʯʥʠʢʠ, ʢʦʣʝʙʣʶʱʠʝʩʷ ʦʪ +90 ʜʦ + 930C. ʄʠʥʠʤʘʣʴʥʘʷ 
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ʪʝʤʧʝʨʘʪʫʨʘ ʪʘʢʦʚʘ, ʯʪʦ ʚʦʜʘ ʙʦʛʘʪʘ ʤʠʥʝʨʘʣʘʤʠ ʠ ʥʝ ʟʘʤʝʨʟʘʝʪ ʜʘʞʝ ʧʨʠ -7-

80 Á ʉ. ʂ ʵʚʨʠʪʝʨʤʠʯʝʩʢʠʤ ʚʠʜʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʪʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʟʘʚʠʩʠʤʳʭ ʫʩʣʦʚʠʡ, ʦʪʥʦʩʷʪʩʷ ʚʦʜʦʨʦʩʣʠ ʠʟ ʨʘʟʨʝʟʘ Chlorophyta 

ɹʦʣʴʰʦʛʦ ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ, ʘ ʪʘʢʞʝ ʩʪʝʥʦʪʝʨʤʳ ʩ ʙʦʣʴʰʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʤʝʟʦʬʠʣʴʥʳʝ ʛʨʫʧʧʳ [1; 27-30]. 

ɸʣʴʛʦʬʣʦʨʘ-ʩʦʜʝʨʞʘʱʠʝ ʵʚʨʠʪʝʨʤʳ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠʟ ɹʦʣʴʰʦʛʦ 

ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ, ʚʢʣʶʯʘʶʪ Aphanothece clathrata (West & G.S.West 1906), 

Gomphosphaeria aponina (Kutziing 1836), Anabaena cylindrica (Lemmerman 

1896), Aphanizomenon flos-aquae  (Ralfs ex Bornet & Flahault 1886), ʩʝʯʝʥʠʝ- 

Cyanophyta, Melosira italica ((Ehrenberg) Kutziing 1844), Cyclotella kuetzingiana 

(Thwaites 1848), Synedra ulna (Kutziing 1844), Cladophora glomerata ((Linneus) 

Kutziing 1843), Pediastrum duplex (Meyen 1829)-Chlorophyta. ʕʪʘ ʛʨʫʧʧʘ 

ʚʦʜʦʨʦʩʣʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʜʦʣʴ ʢʘʥʘʣʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʦʚ, 

ʦʪʣʠʯʥʳʭ ʦʪ ʟʠʤʳ. 

ʀʟ 212 ʚʦʜʦʨʦʩʣʝʡ ʪʘʢʩʦʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ɹʦʣʴʰʦʤ ʅʘʤʘʥʛʘʥʩʢʦʤ 

ʢʘʥʘʣʝ, 37 ʚʠʜʘ (0,17 %) ʷʚʣʷʶʪʩʷ ʢʨʠʦʬʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʕʪʠ ʚʦʜʦʨʦʩʣʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʢʘʥʘʣʝ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ, ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ. ʆʥʠ ʪʘʢʞʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʥʘʰʠʭ ʦʙʨʘʟʮʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʦʪ 12ï16ʉ ʜʦ +2-+4ʉ. 

Oscillatoria irrigua (Kutziing ex Gomont 1892), Oscillatoria terebriformis (Agard 

ex Gomont), Phormidium foveolarum (Gomont 1892), Hydrurus foetidus ((Villars) 

Trevisan 1848), Melosira distans ((Ehrenberg) Kutziing 1844), Diatoma hiemalis 

((Roth) Heiberg 1863), Cymbela affinis (Kutziing 1844), Navicula radiosa (Kutziing 

1844), Euglena proxima (P.A.Dangaerd 1902), Ulothrix zonata (Kutziing 1833), 

Cladophora glomerata ((Linneus) Kutziing 1843). ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ ʚʦ ʬʣʦʨʝ 

ʚʦʜʦʨʦʩʣʝʡ ɹʦʣʴʰʦʛʦ ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʟʦʥʦʚ, ʤʳ 

ʦʧʠʩʘʣʠ ʚ ʦʪʜʝʣʴʥʦʡ ʛʣʘʚʝ ʚ ʥʘʰʝʡ ʜʠʩʩʝʨʪʘʮʠʠ (ʪʘʙʣʠʮʘ 2), [2; 214-218]. 
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ʪʘʙʣʠʮʘ 2 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʬʠʣʴʥʳʭ, ʤʝʟʦʬʠʣʴʥʳʭ, ʢʨʠʦʬʠʣʴʥʳʭ ʛʨʫʧʧ ʚʦ 

ʬʣʦʨʝ ʚʦʜʦʨʦʩʣʝʡ ɹʦʣʴʰʦʛʦ ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ 

ʆʪʜʝʣʴ 

ʘʣʴʛʦʬʣʦʨʳ 

ʂʦʣʠʯ

ʝʩʪʚʦ 

ʦʙʠɦʝ

ʚʠʜʦʚ 

ʇʨʦʮ

ʝʥʪ 

ʊʝʨʤʦʬʠʣʳ ʄʝʟʦʬʠʣʳ ʂʨʠʦʬʠʣʣʘʨ 

ʂʦʣʠʯ

ʝʩʪʚʦ 

ʚʠʜʦʚ 

ʇʨʦʮʝ

ʥʪ 

ʂʦʣʠʯ

ʝʩʪʚʦ 

ʚʠʜʦʚ 

ʇʨʦʮ

ʝʥʪ 

ʂʦʣʠ

ʯʝʩʪ

ʚʦ 

ʚʠʜʦ

ʚ 

ʇʨʦʮʝ

ʥʪ 

Cyanophyta 60 0,283 16 0,27 30 0,50 14 0,23 

Rhodophyta 1 0,004 1 100 - - - - 

Chrysophyta 3 0,014 1 0,33 2 0,67 - - 

Bacillariophyta 85 0,401 23 0,27 47 0,55 15 0,18 

Dinophyta 2 0,009 - - 2 100 - - 

Euglenophyta 9 0,042 2 0,22 6 0,67 1 0,11 

Chlorophyta 52 0,245 10 0,19 35 0,68 7 0,13 

ʆʙʱʘʷ 212 100 53 0,25 122 0,58 37 0,17 

 

ʊʨʦʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʩʠʩʪʝʤʥʳʡ ʩʦʩʪʘʚ ʘʣʴʛʦʬʣʦʨʳ ʚ 

ʚʦʜʦʝʤʘʭ. ɺ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ʚʦʜʦʨʦʩʣʠ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʪʝʣʷʤʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʧʦʪʨʝʙʠʪʝʣʠ ʧʠʪʘʶʱʠʭʩʷ ʚʦʜʦʨʦʩʣʷʤʠ ʚ 

ʨʘʩʪʫʱʝʡ ʵʢʦʩʠʩʪʝʤʝ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ. ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʦ ʚʠʜʘʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʧʦʟʚʦʥʦʯʥʳʭ, 

ʧʠʪʘʶʱʠʭʩʷ ʚʦʜʦʨʦʩʣʷʤʠ ɹʦʣʴʰʦʛʦ ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ, ʠʭ ʯʠʩʣʝʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʧʠʪʘʥʠʠ [3; 45-48], [5125]. 

ʕʪʘ ʛʨʫʧʧʘ ʚʦʜʦʨʦʩʣʝʡ ʩʥʠʞʘʝʪ ʩʚʦʶ ʫʜʝʣʴʥʫʶ ʤʘʩʩʫ, ʯʪʦʙʳ ʚʳʞʠʪʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ (ʦʙʨʘʟʫʷ ʤʘʩʣʦ ʚ ʚʦʜʦʨʦʩʣʷʭ ʜʝʣʝʥʠʷ Bacillariophyta), 

ʦʙʨʘʟʫʷ ʨʘʟʣʠʯʥʳʝ ʦʧʫʭʦʣʠ (ʫ ʚʦʜʦʨʦʩʣʝʡ ʩʝʤʝʡʩʪʚʘ Scenedesmaceae 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ Chlorophyta), ʭʠʚʯʠʥʦʚ (ʩʝʤʝʡʩʪʚʦ Volvocaceae ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

Chlorophyta). ɹʦʣʴʰʠʥʩʪʚʦ ʧʣʘʥʢʪʦʥʘ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ. ʇʣʘʥʢʪʦʥ 

ʙʦʣʴʰʦʛʦ ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ ʥʝ ʪʘʢ ʙʦʛʘʪ ʧʦ ʚʠʜʘʤ, ʢʘʢ ʚ ʜʨʫʛʠʭ ʢʘʥʘʣʘʭ. 

ʆʜʥʦʢʣʝʪʦʯʥʳʝ ʢʦʥʦʣʠʘʣʴʥʳʝ ʬʦʨʤʳ ʦʪʜʝʣʦʚ Chlorophyta ʠ Cyanophyta, 

ʦʩʦʙʝʥʥʦ ʪʘʢʩʦʥʳ Volvocales, ʦʪʨʷʜ Protococeales, Pediastrum, Scenedesmus, 
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ʩʠʥʝ-ʟʝʣʝʥʳʡ Microcystis, Anabaena, Aphanizomenia ʠ ʧʦʜʦʙʥʦ Glooth. ɺ 

ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʤʘʣʦ ʜʝʣʝʥʠʡ ʪʘʢʩʦʥʦʚ Ceratium, Peridinium, Euglenophyta, 

Bacillariophyta ʠʟ ʦʪʜʝʣʘ Dinophyta [1; 27-30]. 

ɺ ʚʦʜʘʭ ɹʦʣʴʰʦʛʦ ʅʘʤʘʥʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʙʨʝʞʥʳʝ 

ʧʦʨʦʜʳ, Ulothrix zonata, Hydrurus foetidus, Bangia atropurpurea ʠ ʦʩʦʙʝʥʥʦ 

Cladophora glomerata C. fracta. ʊʘʢʩʦʥʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʩʝʤʝʡʩʪʚʘʤ Ulothrix, 

Oedogonium, Aphanothece, Hydrurus, Characium, Gomphonema, Lyngbya, 

Oscillatoria, Calothrix, Microcoleus, Achnanthes, Cocconeis ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʯʘʩʪʠ ʪʝʣʘ, ʧʦʢʨʳʪʦʡ ʩʣʠʟʴʶ [5; 125], [6; 248-278]. 

ɺʳʚʦʜʳ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʦʜʦʧʘʜʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʝʨʝʛʘʭ ʢʘʥʘʣʘ, 

ʠʤʝʶʪ ʦʩʦʙʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʇʨʠ ʧʦʛʨʫʞʝʥʠʠ ʝʛʦ ʚ ʚʦʜʫ ʦʙʨʘʟʫʝʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʘʷ ʘʣʴʛʦʬʣʦʨʘ, ʤʝʩʪʦ, ʛʜʝ ʚʨʘʱʘʶʪʩʷ ʙʘʙʦʯʢʠ, ʧʦʢʨʳʪʦ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦ-ʟʝʣʝʥʳʤʠ ʜʠʘʪʦʤʦʚʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ. ɺ ʥʘʰʠʭ ʩʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 42 ʚʠʜʘ: 28 ʚʠʜʦʚ ʠʟ ʦʪʜʝʣʘ Cyanophyta, 6 ʚʠʜʦʚ ʠʟ 

ʦʪʜʝʣʘ Bacillarophyta, 7 ʚʠʜʦʚ ʠʟ ʦʪʜʝʣʘ Chlorophyta ʠ 1 ʚʠʜ ʠʟ ʦʪʜʝʣʘ 

Rhodophyta. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ Phormidium molle (Gomont 1892), Ph.tenue 

(Gomont 1892), Ph.subfuscum (Kutziing ex Gomont 1892), Ph.papyraceum (Gomont 

ex Gomont 1892) ʠʟ ʩʝʤʝʡʩʪʚʘ Phormidium, ʥʘʨʷʜʫ ʩ Diatoma elongatum 

((Lyngbe) C.A.Agard 1824), Gomphonema parvilium ʥʘʨʷʜʫ ʩ Plactonema 

terebrans, P. Notatum, Lyngbya aestuarii ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʮʠʬʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʠ ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 4-ʤʫ 

ʦʪʜʝʣʫ, ʚʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʜʨʘʟʜʝʣʝʥʠʶ Cyanophyta, ʙʳʣʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʘʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ, ʜʦʩʪʘʪʦʯʥʦ ʟʘʪʨʦʥʫʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʣʴʛʦʬʣʦʨʳ ʚ ɹʦʣʴʰʦʤ 

ʅʘʤʘʥʛʘʥʩʢʦʤ ʢʘʥʘʣʝ, ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʛʦ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ 

ʚʦʜʦʨʦʩʣʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʵʪʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʦʜʦʨʦʩʣʠ 

ʦʙʲʷʩʥʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʥʠʤ.   
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ʌʆʈʄʋɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɰ ʂʋʃʔʊʋʈʀ ɹɽɿʇɽʂʀ ɺ 

ʊɽʍʅɯʏʅʀʍ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɸʍ 

 

ʏʝʨʥʝʪʘ ɺʘʣʝʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ɹɾɼ 

ʉʘʤʦʩʽʻʥʢʦ ʗʨʦʩʣʘʚ ɹʦʛʜʘʥʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʥʾʘ  

 

ɺʩʪʫʧ. ʆʜʥʠʤ ʽʟ ʜʞʝʨʝʣ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʻ ʢʫʣʴʪʫʨʘ. ʂʫʣʴʪʫʨʘ 

ʚʠʟʥʘʯʘʻ ʬʘʢʪʦʨʠ ʚʽʜʙʦʨʫ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʥʮʠʧʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʧʦʙʫʜʦʚʠ 

ʡʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʫ ʩʪʨʫʢʪʫʨʫ. ʉʘʤʝ ʮʷ ʩʪʨʫʢʪʫʨʘ ʚʠʟʥʘʯʘʻ ʙʝʟʧʝʢʫ ʞʠʪʪʷ ʽ ʩʧʦʩʽʙ 

ʾʾ ʚʝʜʝʥʥʷ ʫ ʚʩʽʭ ʛʘʣʫʟʷʭ ʞʠʪʪʷ ʣʶʜʠʥʠ. ʆʜʥʠʤ ʽʟ ʥʠʭ ʻ ʩʘʤʝ ʝʢʦʣʦʛʽʯʥʘ 

ʙʝʟʧʝʢʘ. 

ʋ ʧʦʛʽʨʰʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘʡʯʘʩʪʽʰʝ ʟʚʠʥʫʚʘʯʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚʠʢʠʜʘʶʪʴ ʫ ʧʦʚʽʪʨʷ ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ. ʊʘʢ, ʜʽʡʩʥʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʡʙʽʣʴʰʝ ʟʘʙʨʫʜʥʶʶʪʴ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘʣʝ ʥʝ ʪʽʣʴʢʠ 

ʚʦʥʠ ʻ ʚʠʥʫʚʘʪʮʷʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʂʦʞʝʥ ʟ ʥʘʩ ʚʥʦʩʠʪʴ ʩʚʦʶ ʢʨʘʧʣʶ ʚ 

ʮʶ ʩʧʨʘʚʫ: ʚʠʢʠʜʘʶʯʠ ʩʤʽʪʪʷ, ʚʠʨʫʙʫʶʯʠ ʜʝʨʝʚʘ ʥʘ ʥʦʚʦʨʽʯʥʽ ʩʚʷʪʘ, 

ʟʘʙʨʫʜʥʶʶʯʠ ʚʦʜʦʡʤʠ ʭʽʤʽʢʘʪʘʤʠ ʪʦʱʦ. 

ʇʠʪʘʥʥʷ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʾ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʥʝ 

ʪʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʡ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʧʽʚʪʦʚʘʨʠʩʪʚʽ. ɿʘ ʜʘʥʠʤʠ ʜʦʧʦʚʽʜʽ 

ʝʢʩʧʝʨʪʽʚ ʇʨʦʛʨʘʤʠ ʆʆʅ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʢʦʤʽʩʽʾ ʆʨʛʘʥʽʟʘʮʽʾ ʧʦʥʘʜ 95 ʚʽʜʩʦʪʢʽʚ ʤʽʩʴʢʠʭ ʞʠʪʝʣʽʚ ɭʚʨʦʧʠ 

ʜʠʭʘʶʪʴ ʧʦʚʽʪʨʷʤ, ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʠ, ʜʦʧʫʩʪʠʤʽ 

ɺʩʝʩʚʽʪʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ɹʽʣʴʰ ʥʽʞ ʧʽʚʤʽʣʴʡʦʥʘ ʻʚʨʦʧʝʡʮʽʚ 

ʧʝʨʝʜʯʘʩʥʦ ʚʤʠʨʘʶʪʴ ʩʘʤʝ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ[1]. 

ʊʘʢʦʞ ʟʛʽʜʥʦ ʱʝ ʦʜʥʽʻʾ ʜʦʧʦʚʽʜʽ ï ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ (ɺʆʆɿ) ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʦʜʠ ʽ ʨ͐ʫʥʪʫ, ʰʢʽʜʣʠʚʽ ʭʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʪʘ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʢʣʠʢʘʶʪʴ 
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ʙʽʣʴʰʝ ʩʦʪʥʽ ʟʘʭʚʦʨʶʚʘʥʴ. ʋ ʾʭ ʯʠʩʣʽ ï ʥʝʽʥʬʝʢʮʽʡʥʽ ʭʚʦʨʦʙʠ, ʪʘʢʽ ʷʢ ʽʥʩʫʣʴʪ, 

ʨʘʢ ʽ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ[2]. 

ʉʫʯʘʩʥʫ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ, ʚ ʷʢʽʡ ʟʦʩʝʨʝʜʞʝʥʘ ʟʘʛʨʦʟʘ ʚʩʴʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʫ ʽ ʩʚʽʪʫ ʧʨʠʨʦʜʠ ʚʞʝ ʥʝʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ ʽ ʝʢʦʣʦʛʽʟʘʮʽʾ ʥʘʷʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʝʦʙʭʽʜʥʦ ʟʤʽʥʶʚʘʪʠ 

ʚʩʶ ʩʠʩʪʝʤʫ ʩʧʦʞʠʚʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʚʽʪʦʨʦʟʫʤʽʥʥʷ, ʧʩʠʭʦʣʦʛʽʾ, ʚʠʭʦʚʘʥʥʷ ʽ 

ʙʝʟʧʝʢʠ ʣʶʜʠʥʠ. ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʦʛʦ ʨʦʟʫʤʽʥʥʷ, ʩʪʘʻ ʘʢʪʫʘʣʴʥʠʤ ʧʦʥʷʪʪʷ 

çʝʢʦʣʦʛʽʟʘʮʽʷ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠè, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʶʪʴ ʧʨʦʮʝʩʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʦʧʪʠʤʽʟʘʮʽʻʶ ʽ ʛʘʨʤʦʥʽʟʘʮʽʻʶ ʚʽʜʥʦʩʠʥ ʤʽʞ ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ ʧʨʠʨʦʜʦʶ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʜʫʭʦʚʥʦʤʫ ʽ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʞʠʪʪʽ ʚ ʫʤʦʚʘʭ ʩʬʦʨʤʦʚʘʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ. 

ɹʝʟ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʛʣʷʜʽʚ ʥʘ ʩʚʽʪ, ʙʝʟ ʝʢʦʣʦʛʽʯʥʦʾ ʝʪʠʢʠ ʽ ʧʩʠʭʦʣʦʛʽʾ 

ʤʘʡʙʫʪʥʽ ʧʦʢʦʣʽʥʥʷ ʷʢ ʙʽʦʣʦʛʽʯʥʠʡ ʚʠʜ ʧʨʠʨʝʯʝʥʽ ʥʘ ʬʽʟʠʯʥʝ ʽ ʜʫʭʦʚʥʝ 

ʟʥʠʱʝʥʥʷ. ʈʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʷʢ ʛʣʦʙʘʣʴʥʦʛʦ, ʪʘʢ ʽ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʝʢʦʣʦʛʽʟʘʮʽʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʪʫʘʣʴʥʠʭ 

ʧʦʪʨʝʙ ʦʩʦʙʠʩʪʦʩʪʽ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ɺʅɿ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʟʘʩʘʜʘʤʠ, ʮʽʣʷʤʠ, 

ʩʫʪʥʽʩʪʶ ʧʦʩʪʘʚʣʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʦʞ ʦʩʦʙʠʩʪʽʩʥʦ-

ʜʽʷʣʴʥʽʩʥʠʭ ʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʭ ʧʽʜʭʦʜʘʤʠ, ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

- ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʽʚʥʷ: ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽ ʚʠʚʯʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ 

ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʚ ʛʘʣʫʟʽ ʙʝʟʧʝʢʠ, ʥʦʨʤʘʪʠʚʥʠʭ ʽ 

ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

- ʝʤʧʽʨʠʯʥʦʛʦ ʨʽʚʥʷ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʝʩʽʜʘ, ʦʧʠʪʫʚʘʥʥʷ, ʩʘʤʦʦʮʽʥʢʘ ʪʘ 

ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʪʞʝ, ʟʦʩʝʨʝʜʠʤʦ ʫʚʘʛʫ ʥʘ ʦʙ'ʻʢʪʽ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ - ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ɺʅɿ. 

ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ï ʪʘʢʠʡ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʦʤʫ 

ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ i ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ï ʮʝ ʢʦʤʧʦʥʝʥʪ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʱʝʥʽʩʪʴ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʽʥʪʝʨʝʩʽʚ ʣʶʜʠʥʠ, ʩʫʩʧʽʣʴʩʪʚʘ, 

ʜʦʚʢʽʣʣʷ ʪʘ ʜʝʨʞʘʚʠ ʚʽʜ ʨʝʘʣʴʥʠʭ ʯʠ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʯʠ ʧʨʠʨʦʜʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʽʜʥʦʩʥʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʘ ʚ ʛʣʦʙʘʣʴʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ, 

ʣʦʢʘʣʴʥʠʭ ʽ ʫʤʦʚʥʦ ʪʦʯʢʦʚʠʭ ʤʝʞʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʤʝʞʘʭ ʜʝʨʞʘʚ ʽ ʙʫʜʴ-ʷʢʠʭ 

ʾʭʥʽʭ ʧʽʜʨʦʟʜʽʣʽʚ. ʌʘʢʪʠʯʥʦ ʚʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʝʦʩʠʩʪʝʤʠ (ʝʢʦʩʠʩʪʝʤʠ) ʨʽʟʥʦʛʦ 

ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʘʥʛʫ ï ʚʽʜ ʙʽʦʛʝʦʮʝʥʦʟʽʚ (ʘʛʨʦ-, ʫʨʙʦʮʝʥʦʟʽʚ) ʜʦ ʙʽʦʩʬʝʨʠ ʟʘʛʘʣʦʤ. 

ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʦʙʤʝʞʝʥʘ ʯʘʩʦʤ ʡ ʨʦʟʤʽʨʘʤʠ ʘʢʮʽʡ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʾʾ 

ʤʝʞʘʭ: ʢʦʨʦʪʢʦʯʘʩʥʘ ʜʽʷ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʦʩʥʦ ʙʝʟʧʝʯʥʦʶ, ʘ ʜʦʚʛʦʪʨʠʚʘʣʘ ï 

ʥʝʙʝʟʧʝʯʥʦʶ, ʣʦʢʘʣʴʥʽ ʟʤʽʥʠ ʤʘʡʞʝ ʥʝʰʢʽʜʣʠʚʽ, ʘ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ï 

ʬʘʪʘʣʴʥʠʤʠ. ɽʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ʙʝʟʧʝʢʠ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʝʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʪʚʦʨʶʚʘʥʠʭ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʣʶʜʠʥʠ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʽ 

ʥʘʫʢʦʚʦ-ʦʙ͐ʨʫʥʪʦʚʘʥʠʭ ʜʦʧʫʩʪʠʤʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʙ'ʻʢʪʠ ʙʽʦʩʬʝʨʠ 

ʫʪʨʠʤʫʶʪʴʩʷ ʥʘ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʤʫ ʨʽʚʥʽ ʨʠʟʠʢʫ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʴʦʤʫ, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ ʽ ʚʠʢʣʶʯʘʶʪʴʩʷ 

ʚʽʜʜʘʣʝʥʽ ʥʘʩʣʽʜʢʠ ʮʴʦʛʦ ʚʧʣʠʚʫ ʜʣʷ ʪʝʧʝʨʽʰʥʴʦʛʦ ʽ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʴ. 

ʇʝʨʰʦʯʝʨʛʦʚʠʤʠ ʧʦʩʪʘʣʠ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʣʶʜʩʪʚʘ, ʚʠʞʠʚʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʘ ʥʘ ʞʠʪʪʷ ʽ ʩʧʨʠʷʪʣʠʚʝ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ.  

ʆʙ'ʻʢʪʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʚʩʝ, ʱʦ ʤʘʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʩʫʙ'ʻʢʪʽʚ ʙʝʟʧʝʢʠ: ʧʨʘʚʘ, ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ʜʫʭʦʚʥʽ ʧʦʪʨʝʙʠ ʦʩʦʙʠʩʪʦʩʪʽ, 
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ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʪʘ ʜʦʚʢʽʣʣʷ ʷʢ ʤʘʪʝʨʽʘʣʴʥʦʾ ʦʩʥʦʚʠ ʜʝʨʞʘʚʥʦʛʦ ʪʘ 

ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʉʫʙ'ʻʢʪʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʽʥʜʠʚʽʜʫʫʤ, ʩʫʩʧʽʣʴʩʪʚʦ, ʙʽʦʩʬʝʨʘ, 

ʜʝʨʞʘʚʘ. 

ʍʦʪʽʣʦʩʷ ʙ ʜʦʢʣʘʜʥʽʰʝ ʨʦʟʛʣʷʥʫʪʠ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʬʫʥʢʮʽʡ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʚ ʪʝʭʥʽʯʥʦʤʫ ɺʅɿ. 

ʆʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʩʪʫʜʝʥʪʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ɺʅɿ - ʝʢʦʣʦʛʽʯʥʫ ʩʚʽʜʦʤʽʩʪʴ. ʉʪʘʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢ ʛʣʦʙʘʣʴʥʽʩʪʴ, ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʚʩʽʭ 

ʦʩʥʦʚʥʠʭ ʩʚʽʪʦʛʣʷʜʥʠʭ ʧʠʪʘʥʴ, ʦʧʦʨʘ ʥʘ ʥʘʫʢʫ, ʟ'ʻʜʥʘʥʥʷ ʾʾ ʟ ʛʫʤʘʥʽʩʪʠʯʥʠʤʠ 

ʮʽʥʥʦʩʪʷʤʠ, ʟʜʘʪʥʽʩʪʴ ʧʽʜʥʷʪʠʩʷ ʥʘʜ ʩʚʦʾʤʠ ʽʥʪʝʨʝʩʘʤʠ ʟʘʨʘʜʠ ʽʥʪʝʨʝʩʽʚ ʙʽʣʴʰ 

ʰʠʨʦʢʠʭ ʩʫʩʧʽʣʴʥʠʭ ʚʝʨʩʪʚ, ʧʨʘʛʥʝʥʥʷ ʜʽʷʪʠ ʚ ʽʤ'ʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ, 

ʧʦʨʷʪʫʥʢʫ ʞʠʪʪʷ ʥʘ ʧʣʘʥʝʪʽ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʥʘʧʨʷʤʢʠ ʩʪʘʥʦʚʣʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ: 

ʊʘʙʣʠʮ ̫1 

ʅʘʧʨʷʤʢʠ ʩʪʘʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ 

ʅʘʧʨʷʤʦʢ ʆʧʠʩ 

ʥʘʫʢʦʚʝ ʧʨʘʛʥʝʥʥʷ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʟʥʘʥʥʷ ʚ 

ʽʩʥʫʶʯʠʭ ʚ ʧʨʠʨʦʜʽ ʟʚ'ʷʟʢʘʭ ʚ ʪʦʤʫ, ʷʢ ʤʦʞʥʘ 

ʫʥʠʢʥʫʪʠ ʾʭ ʧʦʨʫʰʝʥʥʷ ʚ ʭʦʜʽ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

ʝʢʦʥʦʤʽʯʥʝ ʫʩʚʽʜʦʤʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʫ ʥʝʚʠʛʽʜʥʽʩʪʴ 

ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʨʫʡʥʫʻ ʧʨʠʨʦʜʫ 

ʢʫʣʴʪʫʨʥʝ ʙʘʞʘʥʥʷ ʟʙʝʨʝʛʪʠ ʧʨʠʨʦʜʫ ʷʢ ʝʣʝʤʝʥʪ 

ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʦʣʽʪʠʯʥʝ ʧʨʘʛʥʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, 

ʚʽʜʧʦʚʽʜʥʽ ʛʽʜʥʦʩʪʽ ʣʶʜʠʥʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ - ʮʝ ʬʦʨʤʘ ʩʚʽʜʦʤʦʩʪʽ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʫʢʫʧʥʽʩʪʴ ʽʜʝʡ, ʪʝʦʨʽʡ, 

ʧʦʛʣʷʜʽʚ, ʤʦʪʠʚʘʮʽʾ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʩʪʦʨʦʥʫ ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷ, ʘ 
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ʩʘʤʝ, ʨʝʘʣʴʥʫ ʧʨʘʢʪʠʢʫ ʚʽʜʥʦʩʠʥ ʤʽʞ ʣʶʜʠʥʦʶ ʽ ʩʝʨʝʜʦʚʠʱʝʤ ʡʦʛʦ ʞʠʪʪʷ, ʤʽʞ 

ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ ʧʨʠʨʦʜʦʶ. 

ɺʝʣʠʯʝʟʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ɺʅɿ ʛʨʘʻ ʚʠʢʣʘʜʘʮʴʢʠʡ ʩʢʣʘʜ, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʦʨʤʫʻ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʦʧʦʤʘʛʘʻ ʚʠʙʠʨʘʪʠ ʝʢʦʣʦʛʽʯʥʦ 

ʜʦʮʽʣʴʥʽ ʩʪʨʘʪʝʛʽʾ [3]. 

ɽʢʦʣʦʛʽʯʥʘ ʧʦʚʝʜʽʥʢʘ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ɺʅɿ ʬʦʨʤʫʻʪʴʩʷ ʟʥʦʚʫ ʞ ʧʽʜ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʧʣʠʚʦʤ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ. ʄʦʪʠʚʘʮʽʷ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ 

ʚʽʜʽʛʨʘʻ ʮʝʥʪʨʘʣʴʥʫ ʽ ʯʽʣʴʥʫ ʨʦʣʴ. ʄʦʪʠʚʠ ʚ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʭʦʜʷʪʴ ʪʘʢʽ 

ʝʪʘʧʠ: ʚʠʥʠʢʥʝʥʥʷ, ʥʘʩʠʯʝʥʥʷ ʟʤʽʩʪʦʤ, ʟʘʜʦʚʦʣʝʥʥʷ. 

ʊʘʢ ʦʩʴ çʥʘʩʠʯʝʥʥʶè ʤʦʪʠʚʽʚ ʩʪʫʜʝʥʪʽʚ çʝʢʦʣʦʛʽʯʥʠʤ ʟʤʽʩʪʦʤè ʧʦʚʠʥʥʘ 

ʧʨʠʜʽʣʷʪʠʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʚ ʪʝʭʥʽʯʥʦʤʫ ɺʅɿ. ʆʩʦʙʠʩʪʠʡ ʧʨʠʢʣʘʜ ʝʢʦʣʦʛʽʯʥʦ- 

ʛʨʘʤʦʪʥʦʛʦ ʧʝʜʘʛʦʛʘ ʜʦʧʦʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ ʧʦʪʨʽʙʥʫ ʤʦʪʠʚʘʮʽʶ ʽ ʧʦʩʣʽʜʦʚʥʦ 

ʨʦʟʚʠʥʫʪʠ ʽ ʚʠʙʫʜʫʚʘʪʠ ʚʩʽ ʱʘʙʣʽ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʪʫʜʝʥʪʽʚ. 

ʊʨʝʪʽʡ ʪʨʘʜʠʮʽʡʥʠʡ ʽ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʝʣʝʤʝʥʪ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ - ʮʝ 

ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ. ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʽ ʦʩʥʦʚʥʽ 

ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʽ ʤʦʜʝʣʽ ʪʘʢʦʾ ʦʩʚʽʪʠ. 

ʊʘʙʣʠʮʷ 2 

ʄʦʜʝʣʽ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ 

ʄʦʜʝʣʴ ʆʧʠʩ 

ʧʝʨʰʘ ʤʦʜʝʣʴ ʚʚʝʜʝʥʥʷ ʚ ʟʤʽʩʪ ʦʩʚʽʪʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ çʝʢʦʣʦʛʽʷè 

ʜʨʫʛʘ ʤʦʜʝʣʴ ʝʢʦʣʦʛʽʟʘʮʽʷ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʦʩʢʽʣʴʢʠ 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʥʦʩʷʪʴ ʛʣʦʙʘʣʴʥʠʡ, 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ 

 

ʉʘʤʝ ʜʨʫʛʫ ʤʦʜʝʣʴ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʝʘʣʽʟʫʶʪʴ ʙʘʛʘʪʦ ʪʝʭʥʽʯʥʠʭ 

ɺʅɿ, ʟʦʢʨʝʤʘ ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʇʦʚ'ʷʟʘʥʦ ʮʝ, ʧʦ-ʧʝʨʰʝ, ʟ ʪʠʤ, ʱʦ ʫʥʽʚʝʨʩʠʪʝʪ, ʚ ʷʢʦʤʫ ʷ ʥʘʚʯʘʶʩʷ 

ʛʦʪʫʻ ʙʫʜʽʚʝʣʴʥʠʢʽʚ, ʘʨʭʽʪʝʢʪʦʨʽʚ, ʰʣʷʭʦʚʠʢʽʚ, ʷʢʽ, ʟʘ ʩʣʦʚʘʤʠ                                   

ɺ.ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ, - çʥʝ ʧʦʚʠʥʥʽ ʟʘʢʨʠʚʘʪʠ ʦʯʽ ʥʘ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʾʭ ʨʦʙʦʪʠ, 
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ʥʘʫʢʦʚʦʛʦ ʧʨʦʛʨʝʩʫè. ʊʦʤʫ ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ ʚ ʪʝʭʥʽʯʥʦʤʫ ɺʅɿ ʤʘʻ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʧʽʜʭʦʜʦʤ, ʚʢʣʶʯʘʪʠ ʩʚʽʪʦʛʣʷʜʥʽ, 

ʧʦʣʽʪʠʯʥʽ, ʤʦʨʘʣʴʥʽ, ʧʨʘʚʦʚʽ, ʝʩʪʝʪʠʯʥʽ ʪʘ ʽʥʰʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ. ɼʣʷ ʨʦʟʛʣʷʜʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʻ ʤʽʩʮʝ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ 

ʜʠʩʮʠʧʣʽʥʘʭ: ʚʽʜ ʬʽʣʦʩʦʬʽʾ ʽ ʽʩʪʦʨʽʾ ʜʦ ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʦ ʢʦʞʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʨʦʟʚʠʥʝʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʚ ʪʝʭʥʽʯʥʠʭ ɺʅɿ. 

ɿʚʠʯʘʡʥʦ ʞ, ʮʷ ʧʨʦʙʣʝʤʘ ʟʨʦʟʫʤʽʣʘ: ʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ʦʩʚʽʪʠ, ʪʠʤ ʙʽʣʴʰʝ ʚ 

ʡʦʛʦ ʩʫʯʘʩʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʟʘ ʽʩʪʦʨʠʯʥʠʤʠ ʤʽʨʢʘʤʠ ʱʝ ʜʫʞʝ ʤʦʣʦʜʘ. ʇʦ ʩʫʪʽ, 

ʚʦʥʦ ʪʽʣʴʢʠ ʟʘʨʦʜʞʫʻʪʴʩʷ. 

ɼʦʟʚʽʣ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʜʽʙʥʠʭ ʧʨʦʙʣʝʤ ʽ ʧʦʜʘʣʴʰʫ ʫʚʘʛʫ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʩʚʽʪʠ ʫ ʚʠʱʠʭ ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʤʦʛʣʠ ʙ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ 

ʡʦʛʦ ʮʽʣʽʩʥʦʾ, ʥʘʫʢʦʚʦ ʦʙʨ̌ʫʥʪʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʊʘʙʣʠʮʷ 3 

ʉʪʨʫʢʪʫʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʪʝʭʥʽʯʥʠʭ ɺʅɿ 

ʉʪʨʫʢʪʫʨʘ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʠʡ ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ ʩʪʫʜʝʥʪʘ ʪʝʭʥʽʯʥʦʛʦ ɺʅɿ ʷʢ 

ʢʦʤʧʦʥʝʥʪ, ʦʨʛʘʥʽʯʥʦ ʚʣʘʩʪʠʚʠʡ ʡʦʛʦ ʟʘʛʘʣʴʥʽʡ 

ʢʫʣʴʪʫʨʽ 

ʛʫʤʘʥʽʩʪʠʯʥʠʡ ʬʦʨʤʫʚʘʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ ʷʢ 

ʫʤʦʚʘ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʧʨʘʢʪʠʯʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʘ ʪʝʭʥʽʯʥʦʛʦ ɺʅɿ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʽʜʛʦʪʦʚʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʦ ʛʨʘʤʦʪʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʚ ʪʝʭʥʽʯʥʦʤʫ ɺʅɿ 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʜʣʷ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʥʘ ʚʠʩʦʢʦʤʫ 

ʧʨʦʬʝʩʽʡʥʦ-ʢʚʘʣʽʬʽʢʦʚʘʥʦʤʫ ʨʽʚʥʽ 

 

ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚ ʪʝʭʥʽʯʥʠʭ ɺʅɿ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʷʜʫ ʜʠʩʮʠʧʣʽʥ, 

ʟʘʚʜʷʢʠ ʷʢʠʤ ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʻ ʦʙʤʝʞʝʥʠʡ ʨʽʚʝʥʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʥʘʥʴ. 

ɽʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ - ʮʝ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʚʠʭʦʚʘʥʥʷ, ʥʘʚʯʘʥʥʷ, ʩʘʤʦʦʩʚʽʪʠ ʪʘ 
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ʨʦʟʚʠʪʢʫ ʮʽʣʽʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʨʤ ʤʦʨʘʣʴʥʦʾ 

ʧʦʚʝʜʽʥʢʠ ʣʶʜʝʡ. 

ʗʜʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ: 

- ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʝʨʝʦʪʠʧʠ ʩʧʦʩʦʙʫ ʞʠʪʪʷ; 

- ʨʽʚʝʥʴ ʽ ʩʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ, ʩʪʝʨʝʦʪʠʧʠ ʩʧʦʞʠʚʘʥʥʷ; 

- ʢʫʣʴʪʫʨʥʽ ʟʨʘʟʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʫʷʚʣʝʥʴ ʽ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ; 

- ʥʦʨʤʠ ʽ ʟʨʘʟʢʠ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʫʙ'ʻʢʪʽʚ, ʩʧʦʩʦʙʠ 

ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʪʨʘʥʩʣʷʮʽʾ ʮʠʭ ʟʨʘʟʢʽʚ; 

- ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʽʩʥʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ; 

- ʩʪʫʧʽʥʴ ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʪʠ ʽ ʟʘʚʝʨʰʝʥʦʩʪʽ ʩʘʤʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ; 

- ʤʽʨʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʩʚʦʻʥʥʷ (ʦʙʨʦʙʢʠ) ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʘʤʦʛʦ ʬʝʥʦʤʝʥʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʽ 

ʢʫʣʴʪʫʨʠ, ʾʾ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ ʤʠ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʣʷ ʾʾ ʽʩʥʫʚʘʥʥʷ 

ʷʢ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʬʝʥʦʤʝʥʘ ʣʶʜʠʥʽ ʥʝʦʙʭʽʜʥʦ: 

- ʚʽʜʯʫʚʘʪʠ ʩʝʙʝ ʚ ʥʝʨʦʟʨʠʚʥʽʡ ʻʜʥʦʩʪʽ ʟ ʫʩʽʤ ʣʶʜʩʪʚʦʤ, ʘʣʝ ʟʙʝʨʽʛʘʪʠ ʧʨʠ 

ʮʴʦʤʫ ʩʚʦʶ ʥʝʧʦʚʪʦʨʥʫ ʝʪʥʽʯʥʫ ʩʘʤʦʙʫʪʥʽʩʪʴ; 

- ʚʦʣʦʜʽʪʠ ʝʢʦʣʦʛʽʯʥʦʶ ʩʚʽʜʦʤʽʩʪʶ ʽ ʩʚʽʪʦʛʣʷʜʦʤ, ʷʢʽ ʧʝʨʝʚʦʜʷʪʴʩʷ ʚ ʝʢʦʣʦʛʽʯʥʽ 

ʮʽʥʥʦʩʪʽ ʽ ʞʠʪʪʻʚʽ ʦʨʽʻʥʪʠʨʠ; 

- ʩʚʽʜʦʤʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʝʢʦʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, 

ʫʩʪʘʥʦʚʢʠ, ʧʨʘʚʠʣʘ ʽ ʥʘʚʠʯʢʠ ʧʨʠʨʦʜʦʩʦʙʨʘʟʥʦʾ ʧʦʚʝʜʽʥʢʠ; 

- ʪʚʦʨʯʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʚʦʻʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʨʝʘʣʽʟʘʮʽʻʶ ʩʚʦʾʭ ʧʨʠʨʦʜʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʟʘʜʘʪʢʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʞʠʪʪʻʚʽʡ 

ʩʪʨʘʪʝʛʽʾ, ʷʢʫ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʝʢʦʩʦʙʨʘʟʥʦʶ. 

ʎʽʣʝʩʧʨʷʤʦʚʘʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʚ ʦʙʣʘʩʪʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʚʠʱʽʡ ʰʢʦʣʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʦʜʠʥ ʟ ʥʘʡʢʨʘʱʠʭ ʧʝʨʽʦʜʽʚ ʜʣʷ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʷʢ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ 

ʬʘʢʪʦʨʠ ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʩʢʣʘʜʘʶʪʴʩʷ ʷʢʥʘʡʢʨʘʱʝ, 

ʦʩʢʽʣʴʢʠ: 
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- ʩʪʫʜʝʥʪʩʴʢʠʡ ʚʽʢ ʻ ʥʘʡʙʽʣʴʰ ʩʝʥʟʠʪʠʚʥʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʚʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ, ʦʩʤʠʩʣʝʥʥʷ ʩʝʙʝ ʚ ʩʚʽʪʽ ʽ ʩʚʽʪʫ ʥʘʚʢʦʣʦ ʩʝʙʝ; 

- ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʝ ʤʦʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ɺʅɿ ʚ ʟʤʦʟʽ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʨʘʣʴʥʦ-ʨʦʟʚʠʚʘʶʯʫ 

ʘʪʤʦʩʬʝʨʫ ʧʨʠʡʥʷʪʪʷ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʜʝ ʤʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʥʦʩʽʷʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʜʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ 

ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʦʩʚʽʪʫ; 

- ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʩʪʫʜʝʥʪʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʝʢʦʦʨʽʻʥʪʦʚʘʥʦʾ ʢʫʣʴʪʫʨʠ ʜʦ ʩʪʠʣʶ ʞʠʪʪʷ, 

ʷʢʠʡ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʝʢʦʩʦʦʙʨʘʟʥʠʤ. 

ʇʦʟʥʘʯʝʥʫ ʪʘʢʠʤ ʯʠʥʦʤ ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʧʨʦʚʦʜʠʪʠ 

ʚ ʨʘʤʢʘʭ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʜʦ ʧʦʙʫʜʦʚʠ ʷʢʦʾ ʧʽʜʽʡʰʣʠ ʟ ʩʠʩʪʝʤʥʠʭ ʧʦʟʠʮʽʡ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʧʣʠʚʘʻ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʛʨʘʪʠʚʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʽ ʷʢʽ ʙʫʣʠ ʧʦʟʥʘʯʝʥʽ ʷʢ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʽ, 

ʛʥʦʩʪʠʯʥʽ, ʜʠʜʘʢʪʠʯʥʽ, ʫʧʨʘʚʣʽʥʩʴʢʽ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦ-ʧʨʦʬʝʩʽʡʥʽ. 

ɺʠʩʥʦʚʢʠ 

ʆʪʞʝ, ʦʯʝʚʠʜʥʦ, ʱʦ ʧʨʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʧʦʣʷʛʘʻ ʚ 

ʝʢʦʣʦʛʽʟʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʩʘʤʦʾ ʢʫʣʴʪʫʨʠ, ʘ ʡ ʫʩʽʭ ʽʥʰʠʭ ʥʘʧʨʷʤʢʽʚ ʩʫʩʧʽʣʴʥʦʛʦ 

ʞʠʪʪʷ: ʥʘʫʢʠ, ʝʢʦʥʦʤʽʢʠ, ʦʩʚʽʪʠ, ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʪʘʢ ʜʘʣʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʝʢʦʣʦʛʽʟʘʮʽʻʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʦʮʝʩ ʟʤʽʥʠ, 

ʥʦʨʤʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʥʘʟʚʘʥʦʾ ʩʬʝʨʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʪʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʚʠʤʦʛʘʤʠ, ʷʢʽ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʩʫʩʧʽʣʴʩʪʚʫ ʚ ʩʧʨʘʚʞʥʽʡ ʧʝʨʽʦʜ ʯʘʩʫ ʽ ʚʚʘʞʘʶʪʴʩʷ 

ʥʦʨʤʦʶ, ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ. 

ʋ ʚʠʩʥʦʚʢʫ ʭʦʪʽʣʦʩʷ ʙ ʥʘʛʘʜʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʤʠ - ʞʠʪʝʣʽ ʝʧʦʭʠ ʛʣʦʙʘʣʴʥʠʭ 

ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʽʣʴʢʠ ʚ ʥʘʰʠʭ ʩʠʣʘʭ ʩʬʦʨʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ 

ʢʫʣʴʪʫʨʥʠʭ, ʙʝʟʧʝʯʥʠʭ ʽ ʛʨʘʤʦʪʥʠʭ ʚʠʧʫʩʢʥʠʢʽʚ ʚʠʱʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ ʷʢʠʭ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ 

çʥʝʙʘʡʜʫʞʠʤè ʜʣʷ ʧʨʠʨʦʜʠ. ʅʝʭʘʡ ʥʝ ʚʩʽ ʥʘʰʽ ʚʠʧʫʩʢʥʠʢʠ ʩʪʘʥʫʪʴ 



113 

 

ʢʝʨʽʚʥʠʢʘʤʠ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʛʣʦʙʘʣʴʥʽ ʨʽʰʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʝʢʦʣʦʛʽʾ. ɻʦʣʦʚʥʝ, ʱʦʙ 

ʚʦʥʠ ʙʫʣʠ ʝʢʦʣʦʛʽʯʥʦ ʢʫʣʴʪʫʨʥʠʤʠ ʡ ʦʩʚʽʯʝʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʚ ʩʚʦʾʡ ʛʘʣʫʟʽ.              

ɽʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ʙʝʟʧʝʢʠ, ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ, ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ ʽ 

ʧʦʚʝʜʽʥʢʫ ʟʘʚʞʜʠ ʙʫʜʫʪʴ ʟʘʭʠʩʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʚʠʞʠʚʘʥʥʷ 

ʣʶʜʠʥʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʤʘʩʰʪʘʙʘʭ ʧʣʘʥʝʪʠ ʽ ʥʘʰʦʾ ʥʝʥʴʢʠ ʋʢʨʘʾʥʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. http://www.unmultimedia.org/radio/russian/archives/219829/index.html#.V

58GWia9HXA 

2. http://www.unmultimedia.org/radio/russian/archives/212806/index.html#.V

58Ggya9HXA 

3. https://sites.google.com/site/bigplanetgreen/seminary/1-1 
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ɺʄɯʉʊ ɻʃʋʊɸʊɯʆʅʋ ɺ ʆʈɻɸʅɸʍ ʑʋʈɯɺ ʇɯɼ ɺʇʃʀɺʆʄ ɼɽʗʂʀʍ 

ɺɯʊɸʄɯʅɯɺ ɻʈʋʇʀ ɺ ʊɸ ʊɯʆʍʈʆʄʋ  

 

ʐʝʧʦʪʠʥʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʂʦʙʟʘʨ ʆʣʝʥʘ ʉʝʨʛʽʾʚʥʘ,  

ʏʝʨʢʘʰʠʥʘ ɸʥʘʩʪʘʩʽʷ ɸʥʜʨʽʾʚʥʘ, 

ɸʨʥʘʫʪ ʆʣʝʥʘ ɯʚʘʥʽʚʥʘ,  

ʩʪʫʜʝʥʪʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʏʝʨʥʘʜʯʫʢ ʉʥʽʞʘʥʘ ʉʝʨʛʽʾʚʥʘ,  

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʭʽʤʽʾ 

ɹʫʜʥʷʢ ʆʣʝʢʩʘʥʜʨ ʂʦʩʪʷʥʪʠʥʦʚʠʯ, 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʭʽʤʽʾ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʶʻ ʽ 

ʛʘʣʴʤʫʻ ʚʩʽ ʝʪʘʧʠ ʨʝʘʢʮʽʡ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʾʭ 

ʽʥʽʮʽʘʮʽʾ ʽ ʟʘʢʽʥʯʫʶʯʠ ʫʪʚʦʨʝʥʥʷʤ ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʪʘ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ [6].  

ɼʘʥʘ ʩʠʩʪʝʤʘ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʥʠʟʢʫ ʨʽʟʥʠʭ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʨʝʯʦʚʠʥ. ʂʦʞʝʥ 

ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʜʽʻ ʫ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ ʾʾ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʛʘʨʤʦʥʽʡʥʦ ʜʦʧʦʚʥʶʻ, ʘ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ï 

ʧʽʜʩʠʣʶʻ ʜʽʶ ʦʜʠʥ ʦʜʥʦʛʦ. ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ ʬʦʨʤʫʻ ʛʣʫʪʘʪʽʦʥʦʚʘ ʩʠʩʪʝʤʘ, ʩʢʣʘʜʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʻ ʚʣʘʩʥʝ 

ʛʣʫʪʘʪʽʦʥ ʽ ʝʥʟʠʤʠ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʨʝʘʢʮʽʾ ʡʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ɽʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʆʉ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʪʘʤʽʥʠ, ʚʽʪʘʤʽʥʦʧʦʜʽʙʥʽ 

ʨʝʯʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠïʤʝʪʘʣʠ [1, 2, 3, 6]. ʄʝʭʘʥʽʟʤʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʜʽʾ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʚʽʪʘʤʽʥʽʚ, ʚʽʪʘʤʽʥʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ 

ʩʧʝʮʠʬʽʢʦʶ ʫʯʘʩʪʽ ʚ ʧʨʦʮʝʩʘʭ ʤʝʪʘʙʦʣʽʟʤʫ. 

ʊʘʢ ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ  ʙʘʛʘʪʴʦʭ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʤʽʥ ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ, ʙʽʣʢʽʚ ʪʘ ʚʦʜʠ. ɺʦʥʠ ʟʘʭʠʱʘʶʪʴ 

ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʚʽʜ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ, ʻ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʪʘ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʘʤʠ [4]. 
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʘ ʫʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʥʝ 

ʣʠʰʝ ʩʫʤʽʰʝʡ ʚʽʪʘʤʽʥʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʥʝ ʪʽʣʴʢʠ ʢʦʬʝʨʤʝʥʪʥʽ ʬʦʨʤʠ, ʘ 

ʪʘʢʦʞ ʜʝʷʢʽ ʤʝʪʘʙʦʣʽʪʠ ʚʽʪʘʤʽʥʽʚ, ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʚʚʘʞʘʣʘʩʴ 

ʚ̔ ʜʩʫʪʥʴʦʶ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ ʪʘ ʪʽʦʭʨʦʤʫ ʥʘ ʚʤʽʩʪ 

ʛʣʫʪʘʪʽʦʥʫ ʚ ʤʦʟʢʫ ʪʘ ʩʝʨʮʽ ʱʫʨʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʙʝʟʧʦʨʽʜʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ, ʚʠʨʦʱʝʥʠʭ ʚ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ʆʜʝʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ, ʧʨʠ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ ʾʞʽ ʽ 

ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʦʤʫ ʯʝʨʛʫʚʘʥʥʽ ʜʦʙʦʚʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ. ʇʨʠ ʝʢʩʧʝʨʠʤʝʥʪʽ 

ʙʫʣʠ ʜʦʪʨʠʤʘʥʽ ʫʩʽ ʙʽʦʝʪʠʯʥʽ ʥʦʨʤʠ ʟʛʽʜʥʦ ʟ ɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʥʚʝʥʮʽʻʶ çʇʨʦ 

ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ 

ʥʘʫʢʦʚʠʭ ʮʽʣʝʡè. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʚʘʨʠʥʘʭ, ʨʦʟʜʽʣʝʥʠʭ ʥʘ 3 ʛʨʫʧʠ: 

1 ʛʨʫʧʘ - ʢʦʥʪʨʦʣʴʥʽ ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʤ'ʷʟʦʚʦ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʟ ʨʦʟʨʘʭʫʥʢʫ 1 ʤʣ ʥʘ 100 ʛ ʤʘʩʠ ʪʽʣʘ (ʌʈ). 

2 ʛʨʫʧʘ - ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʚʽʪʘʤʽʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʚʽʪʘʤʽʥ 

ɺ1 ï 6 ʤʛ/ʢʛ, ʚʽʪʘʤʽʥ ɺ2 ï 2 ʤʛ/ʢʛ ʥʽʢʦʪʠʥʦʚʫ ʢʠʩʣʦʪʫ ï 25 ʤʛ/ʢʛ) (ɺʂ). 

3 ʛʨʫʧʘ - ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʚʽʪʘʤʽʥʥʦ-ʤʝʪʘʙʦʣʽʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʪʽʦʭʨʦʤ ï 6 ʤʛ/ʢʛ, ʚʽʪʘʤʽʥ ɺ2 ï 2 ʤʛ/ʢʛ ʥʽʢʦʪʠʥʦʚʫ ʢʠʩʣʦʪʫ ï 25 

ʤʛ/ʢʛ) (ɺʂ+ʊʭ). 

4 ʛʨʫʧʘ - ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʪʽʦʭʨʦʤʫ ï 6 ʤʛ/ʢʛ (ʊʭ). 

ɯʥ'ʻʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 10 ʜʥʽʚ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ GSH ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʦʤʫ, ʱʦ ʚʽʜʥʦʚʣʝʥʠʡ 

ʛʣʫʪʘʪʽʦʥ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʨʝʘʢʪʠʚʦʤ ɽʣʣʤʘʥʘ  ʫʪʚʦʨʶʻ ʩʧʦʣʫʢʫ  ʟ ʤʘʢʩʠʤʫʤ 

ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 412 ʥʤ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ GSSG ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʪʦʤʫ, ʱʦ ʦʢʠʩʣʝʥʠʡ ʛʣʫʪʘʪʽʦʥ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʨʝʘʢʪʠʚʦʤ ɽʣʣʤʘʥʘ (5,5-ʜʽʪʽʦʙʽʩ-

2-ʥʽʪʨʦʙʝʥʟʦʡʥʘ ʢʠʩʣʦʪʘ) ʫʪʚʦʨʶʻ ʩʧʦʣʫʢʫ  ʟ ʤʘʢʩʠʤʫʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 480 ʥʤ 

[5]. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʤʽʩʪ ʛʣʫʪʘʪʽʦʥʫ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ, ʧʨʠʡʥʷʣʠ ʟʘ 

100% (ʨʠʩ.1, 2). ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʛʣʫʪʘʪʽʦʥʫ ʚ ʩʝʨʮʽ ʱʫʨʽʚ, ʧʦʢʘʟʘʣʦ, ʱʦ 

ʽʥôʻʢʮʽʾ ʟ ʩʫʤʽʰʰʶ ʚʽʪʘʤʽʥʽʚ (ɺʂ) ʥʝ ʚʠʢʣʠʢʘʣʠ ʟʤʽʥ ʚʤʽʩʪʫ ʷʢ ʚʽʜʥʦʚʣʝʥʥʦʛʦ, 

ʪʘʢ ʽ ʦʢʠʩʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (ʨʠʩ.1). ɯʥôʻʢʮʽʾ ʚʽʪʘʤʽʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʪʽʦʭʨʦʤʦʤ 

(ɺʂ+ʊʍ) ʪʘ ʤʦʥʦʽʥ`ʻʢʮʽʾ ʪʽʦʭʨʦʤʫ (ʊʍ) ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

(ʥʘ 50 %) ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʤʽʩʪʫ ʦʢʠʩʥʝʥʦʾ ʬʦʨʤʠ 

ʛʣʫʪʘʪʽʦʥʫ, ʪʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʱʫʨʽʚ. 

 

 

ʇʨʠʤʽʪʢʘ: * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ (ʈ 

Ò 0,05) 

ʈʠʩ. 1 ɺʤʽʩʪ ʛʣʫʪʘʪʽʦʥʫ ʚ ʩʝʨʮʽ ʙʽʣʠʭ ʱʫʨʽʚ ʟʘ ʜʽʾ ʚʽʪʘʤʽʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ (n=5) 

 

ʇʨʠ ʜʦʩʣʽʜʘʭ ʚʤʽʩʪʫ ʛʣʫʪʘʪʽʦʥʫ ʚ ʤʦʟʢʫ ʱʫʨʽʚ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ GSʅ ʽ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ GSSG (50 %) ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʚʽʪʘʤʽʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 2).  
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ʇʨʠʤʽʪʢʘ: * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ (ʈ 

Ò 0,05) 

ʈʠʩ. 2 ɺʤʽʩʪ ʛʣʫʪʘʪʽʦʥʫ ʚ ʤʦʟʢʫ ʙʽʣʠʭ ʱʫʨʽʚ ʟʘ ʜʽʾ ʚʽʪʘʤʽʥʥʠʭ                                                                                                                      

ʢʦʤʧʣʝʢʩʽʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ (n=5) 

 

ʇʨʠ ʽʥôʻʢʮʽʷʭ ʚʽʪʘʤʽʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʪʽʦʭʨʦʤʦʤ ʣʠʰʝ ʚʤʽʩʪ GSSG 

ʟʤʝʥʰʠʚʩʷ  ʥʘ 35 %.  

ɺʚʝʜʝʥʥʷ ʣʠʰʝ ʊʍ ʚʠʢʣʠʢʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʷʢ GSʅ, ʪʘʢ ʽ GSSG, 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʣʠʚʦ ʧʨʠʧʫʩʪʠʪʠ ʽʩʥʫʚʘʥʥʷ 

ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʦʩʪʽ ʜʽʾ ʚʽʪʘʤʽʥʽʚ ʥʘ ʚʤʽʩʪ ʛʣʫʪʘʪʽʦʥʫ.  

ɺʠʩʥʦʚʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʜʽʻʶ ʪʽʦʭʨʦʤʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʽʥʘʤʠ ʚʤʽʩʪʫ ʛʣʫʪʘʪʽʦʥʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʣʠʚʦ, ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʢʦʬʝʨʤʝʥʪʥʦʶ ʜʽʻʶ ʤʝʪʘʙʦʣʽʪʽʚ ʪʽʘʤʽʥʫ. 
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Introduction .  Retinoblastoma is practically the only malignant tumor of the 

retina, which is histo-genetically not connected with the outer leaf of the optic 

vesicle. According to most authors, up to 80% of retinoblastomas are diagnosed in 

children under 5 years of age. The remaining 20% are detected in children and 

adolescents up to 10 years. Single descriptions of retinoblastoma are known in adult 

patients 30-50 years old, made mainly in the first half of the last century.  

Given the imperfection of histo-morphological classifications of that period, as 

well as the fact that these descriptions were made mainly by ophthalmologists, it is 

difficult to judge the reliability of the diagnosis. One of the most detailed descriptions 

made in the 60s of the last century belongs to E.F. Levkoeva, who presented two 

unusual retinal tumors in a man of 47 years and a woman of 52 years. According to 

the author, both tumors were more consistent with medulloepithelioma, although 

undifferentiated cells of the retinoblast (neuroblast) type were noted in some places. 
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Thus, the question of the possibility of developing true retinoblastomas in adults 

remains debatable. 

Aim . The purpose of this study is to use the example of an extremely rare case 

to analyze the possibility of developing adult neurogenic retinal tumors histo-

genetically close to retinoblastoma and to pay attention to their morphological 

features. 

Materials and methods. The analysis of data of the clinical observation is 

carried out. The results of histo-morphological (hematoxylin-eosin stain) and 

immuno-histochemical studies of an unusual eye tumor removed in an elderly man 

are presented. 

Results and discussion. A tumor of the right eye, clinically verified as 

intraocular melanoblastoma was revealed in man born in 1959 who came to the 

ophthalmologic clinic in 2016. Initially the patient refused the proposed enucleation. 

However, in July 2019, the patient returned again due to acute pain in the right eye. A 

clinical examination of the right eye revealed edema of the eyelids, a pronounced 

injection of conjunctival vessels, corneal edema, and a narrow anterior chamber. The 

fundus for ophthalmoscopic examination was not available. An ultrasound scan was 

performed that detected a tumor node measuring 20x21x17.3 mm. Left eye without 

pathological changes. 

Enucleation of the right eye was performed. Microscopic examination revealed a 

tumor that performs almost the entire cavity of the eyeball and is represented by 

fields of rounded small cells of the lymphocytic type, forming perivascular sockets 

and rosettes with an abundance of dry necrosis and small calcifications. The bulk of 

the tumor tissue was localized in the vitreous body and connected with the retina. The 

invasion of the choroid was determined only on a small extent - in the form of a 

flattened node with a prominence of up to 1-2 mm. 

As a whole the microscopic picture corresponded to that with the retinoblastoma 

of so-called an undifferentiated type, for which pathognomonic Flexner-Wintersteiner 

rosettes are not characteristic (Fig. 1). 
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Fig. 1. The microscopic picture of the tumor at low magnification 

        

Thus, the absence of choroidal growth and the nature of histological patterns 

indicated the retinal origin of the tumor. At the same time, neuro-epithelial patterns 

characteristic of medulloepithelioma were absent in the tumor, and rosette structures 

were sporadic and resembled Homer Wright rosettes rather than Flexner-

Wintersteiner rosettes typical of retinoblastoma - in the micrograph they are shown 

by arrows (Fig. 2). 

In general, histo-morphological patterns were sufficient to diagnose 

retinoblastoma. Therefore, the preliminary histo-morphological diagnosis was as 

follows: low-grade neurogenic retinal tumor with patterns characteristic of 

retinoblastoma. However, given the patient's age (more than 60 years), it was 

considered advisable to supplement the histological examination with immuno-

histochemical studies. Although there have been isolated descriptions of cases of 

retinoblastoma in adults, all of them were made in the last century based on 
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microscopic analysis of tumor tissue. 

  

Fig. 2. The microscopic picture of the tumor at high magnification 

 

Immunohistochemical study yielded the following results, which are presented 

in the table (Table 1). So, probable diagnosis, taking into account the 

immunohistochemical data: cellular ependymoma of the 2nd degree of malignancy, 

according to the classification of CNS tumors. Anyway, immunohistochemical 

patterns testified against medulloblastoma and other tumors of neuroepithelial and 

neuroectodermal genesis. 

Other markers (Neuroblastoma, Cytokeratin MNF-116, Neurofilaments, 

Sinaptophysin, CD-45, CD-56, CD-99, HMB-45) showed a negative result. 

Conclusions. A histomorphological and immunohistochemical study of an 

unusual intraocular tumor detected in a 60-year-old man and initially clinically 

diagnosed as uveal melanoma revealed a rare type of neurogenic retinal tumor other 

than medulloblastoma. Histologically, the tumor is close to retinoblastoma, however, 

the absence of true Flexner-Wintersteiner rosettes and the immunohistochemical 

profile do not allow us to uniquely identify this tumor as retinoblastoma. This 
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observation indicates the need to highlight this type of neoplasm in the classification 

of eye tumors. The existing gap in the classifications, apparently, is associated with 

the erroneous verification of tumors of this type as medulloblastoma 

(medulloepitelioma) or amelanotic melanoma. The illustrations submitted here 

suggest that without immunohistochemical studies, many of these neoplasms were 

previously presented as rare variants of retinoblastoma in adults. 

Table 1 

Immunohistochemical profile of the tumor 

 

 

 

  

Immunohistochemical marker                              Result 

GFAP - Glial fibrillary acidic protein                                +++ 

Vimentin- type III intermediate 

filament 

                               ++ 

S-100 protein                                ++ 

Ki -67 - proliferative index                                 2% 

EMA -Epithelial membrane antigen                                  + 

Neuroblastoma - type IV intermediate 

filaments of the cytoplasm of neurons 

                                 0 

Cytokeratin MNF-116 ï first line 

marker for epithelial tumors 

                                 0 

Neurofilaments- typeIV intermediate 

filaments of the cytoplasm of neurons. 

                                 0 

Sinaptophysin - the major synaptic 

vesicle protein p38 

                                 0 

CD-45 - protein tyrosine phospha                                  0 

CD-56 - contributes to cell-cell or cell-

matrix adhesion during development 

                                 0 

CD-99- inhibition of cell-extracellular 

matrix adhesion 

                                 0 

HMB-45  - antigen for melanoma                                  0 

https://en.wikipedia.org/wiki/Glial_fibrillary_acidic_protein
https://en.wikipedia.org/wiki/Intermediate_filament
https://en.wikipedia.org/wiki/Intermediate_filament
https://en.wikipedia.org/wiki/Intermediate_filament#Type_IV
https://en.wikipedia.org/wiki/Intermediate_filament#Type_IV
https://en.wikipedia.org/wiki/Cytoplasm
https://en.wikipedia.org/wiki/Neurons
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Introductions.  Acute pancreatitis (AH) is an actual problem of urgent surgery, 

which has a leading place in the structure of emergency abdominal pathology. 

Prevention and elimination of organ disorders is a strategic direction of treatment of 

patients. Screening-diagnosis of severe forms and complications of AP is a very 

important at an early stage with using integrated scales of different orientations. 

In a comprehensive assessment of the severity of the patient's condition is used 

different in accuracy and timing clinical (scale systems Ranson, BISAP, Glasgow, 

APACHE II, MODS, SOFA) and biochemical (C-reactive protein, interleukins, 

neutrophil elastase) methods. 

Ranson's criteria is a widely used in clinical practice around the world, but this 

system has limitations. It includes five points on admission (WBC > 16k, age > 55, 

glucose >200 mg/dL (>10 mmol/L), AST > 250, LDH > 350) and six points during 

first 48 hours (Hct drop >10% from admission, BUN increase >5 mg/dL, Ca <8 

mg/dL, arterial pO2 <60 mmHg, base deficit >4 mg/dL, fluid needs > 6L). Evaluation 

48 hours after admission is not possible, which may lead to the absence of an early 

treatment window and increased mortality. The reliability of this method reaches 

96%. Ranson's criteria estimates mortality of patients with pancreatitis, based on 

initial and 48-hour lab values. Ranson's criteria allow to differentiate the form of AP 

and to predict its further course. Mortality at 3-5 points on a scale is 10-20%, and at 

5-6 points ī 40%, Ó7 pointsī 100%. 
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Erythrocyte distribution width (RDW-CV) is a component of complete blood 

count, which is a characteristic of erythrocyte anisocytosis (quantitative assessment 

by size). RDW is an indirect indicator of inflammation and a prognostic marker for 

determining the risk of mortality in patients with AP. 

The aim is to study the correlation between the Ranson scale and the RDW in 

order to improve the treatment outcomes of patients with AP. 

Materials and methods. The case histories of 52 patients (random sampling) 

hospitalized in the surgical department during 2019-2020 were analyzed. There were 

23 women (44.3%) and 29 men (55.7%) at presentation. The age of patients ranged 

from 34 to 73 years, the mean age was 43 Ñ 1.5 years. Median length of hospital stay 

was 7 days (range: 5ï13 days). Acute pancreatitis was diagnosed by physical 

examination, elevated plasma amylase Ó3, and visual verification by ultrasonography 

and/or abdominal tomography. 

Results and discussion. Acute biliary pancreatitis was found in 27 cases 

(51.9%), alcohol-alimentary cases in 18 cases (34.7%), traumatic cases in 5 cases 

(9.6%) and other etiology cases in 2 cases (3.8%). According to the degree of severity 

of the AP, the subjects studied were: mild degree - 21 (40.4%), medium degree - 25 

(48.0%), severe degree with multiple ï system failure - 6 (11.6%). 

The average RDW was 14.25% in the heavy group of AP, and the average 

RDW was 13.6% in patients with mild course of the disease. The difference between 

the two groups was statistically reliable (p = 0.004). The ROC curve for the initial 

RDW predicts the severe course of the AP plane under the curve (AUC - area under 

the curve) of 0.648 (95% DI, 0.55-0.74). 

Ranson's criteria averaged 4 (range: 3-5) and 1 (range: 1-2) for patients with 

severe degree and mild pancreatitis, respectively. The ROC curve for the Ranson 

estimate, which predicts heavy AP, gave AUC 0.625 (95% DI, 0.49-0.77). 

Based on the high sensitivity and specificity values generated by the ROC 

curve, >4 was chosen as the Ranson's criteria line value, and 14% was used as the 

RDW limit value. 
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RDW at the time of admission (day 0) correlated with the 48-hour Ranson's 

critetia scale (r = 0.22; p <0,002). On day 0, there was no correlation between the 

RDW and the 0-hour Ranson (r = 0.07; p = 0,6). 

The average RDW was found to be significantly higher on the Ranson's criteria 

>4 patient scale than Ranson's criteria <4 patients (14.2% [range: 13.6-15.2%] against 

13.8% [range: 12.9-14 6%]; p = 0,046). 

Conclusions. Objective assessment and selection of therapeutic tactics requires 

a comprehensive approach using specific and non-specific scales combined with 

modern visualization techniques. The RDW level can be useful for early prediction of 

the severity of AP, especially in the early stages of medical care, through its own ease 

of use and applicability within the first 48 hours. However, further development of 

the study, with a large sample size, is needed to accurately estimate the predictive 

RDW value of the AP. 
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Introductions.  The characteristic changes in reactivity of the body have 

individual characteristics of reactivity in each individual. A modern young person 

links the importance of health to the possibility of self-fulfilment and effective, 

successful socialization, and is therefore obliged to work for the preservation of 

health. 

Aim.  The aim of the study was to study the lifestyle of the students and to 

uncover mechanisms for influencing the reactivity of the hormones of the anterior 

pituitary gland, which stimulate the secretion of adrenal cortex hormones. Health 

needs to be considered not in static, but in the dynamics of environmental changes 

and ontogenesis. 

Materials and methods. The adrenal glands in the reactivity mechanism are 

mainly determined by the hormones of the corticosteroids. The adaptation of students 

to the new social conditions associated with higher education has its own specific 

features. 

The subjects of observation were 184 students of Kharkiv National Medical 

University. Students were interviewed on the questionnaire we developed. The 

respondents were for the most part girls between 19 and 21 years of age. 

Results and discussion. The adaptation of medical university students to the 

academic load is accompanied by moderate (medium) anxiety, but some students 
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(38.4%) experience high situational anxiety, while only 34.3% of students have high 

personal anxiety. 

By the third year of study at a medical university, the majority of students 

(77.9%) are fully adapted to the workload and the environment due to the activation 

of the parasympathetic department of the autonomic nervous system, which indicates 

the use of a more economical way of adaptation for the body. 

When comparing the dependence of anxiety levels on the level of cortisol in the 

blood, it was found that visiting students have higher cortisol levels than normal, 

which, along with the revealed sympathicotonia, indicates the tension of regulatory 

systems that provide adaptation to a new lifestyle. 

Conclusions. The high plasticity of the central nervous system when using 

physical and mental corrective training allows you to adapt the entire body and its 

individual systems to increasing physical and psycho-emotional stress throughout the 

entire educational process. The most energetic efforts of doctors can not guarantee 

our health. To be healthy, you need to want to become one. 
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Introduction:  To date, a primary infectious disease is immunization. 

According to experts who over the past century the human lifespan thanks to 

vaccinations, increased by an average of 25 years. In the structure of primary 

morbidity of children population, infectious diseases account for 5.9% and the overall 

incidence steadily occupy the second rank position, second only to respiratory 

diseases. The modern development of immunoprophylaxis in the world has 

demonstrated fantastic success in reducing the incidence of childhood mortality from 

graft infections. In recent years in the characterization of children's health, a number 

of stable negative trends: declining number of healthy children, a growing number of 

children, forming of chronic pathology from an early age remains significant in a 

population the proportion of children with disabilities. The steady rise in disease 

prevalence and incidence in the last five years, a high percentage of refusals of 

vaccinations increase the risk of spreading a communicable disease until the 

epidemic. The high percentage of failures not caused by medical outlets, how many 

negative attitudes in the population toward vaccination, which is supported by a 

formed "antiprivivochnaya movement." It is therefore very timely and significant 

works to introduce effective preventive technologies, especially vaccination, which 

allows to preserve the health of the child population, and this, in turn, should be seen 

as providing medico-demograficheskoe the security of the region and the country as a 

whole. With the introduction of innovative vaccines, a practice has arisen the need to 

expand the immunization schedule. However, not enough studied the effectiveness of 
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different tactics of immunization, not the optimum age to vaccinate children and 

duration of postvaccinal immunity.  

Objective: to develop and implement a regional calendar of preventive 

vaccinations, to raise the health, social and economic importance of immunization in 

the control system of children's health. 

 Research methods:  

1) Epidemiological method of research. To analyze population coverage, vaccination 

was used the automated information system "vaccinal prevention", which includes 

software to control the state of previtali of the population: "arm-immunologist" and 

"arm - vaccination." The analysis of the results of the annual monitoring of the 

tension postprevious immunity to such infections as diphtheria, tetanus, pertussis, 

influenza, mumps, polio, measles, rubella. The research results are recorded and 

processed using the software tool "Serology". Also, when analyzing used logs of the 

laboratory tests, reports of serological, virological and clinical diagnostic 

laboratories. Assessment of the epidemiological effectiveness of immunization was 

carried out on the basis of the comparison of intensive indicators total morbidity. A 

comparative analysis of the incidence of specified infections in deprivity and 

vaccination period. 

2) Clinical immunologicheskie research method. In order to assess the immunological 

efficacy and safety profile of innovative vaccines used for immunization of the child 

population, we have conducted clinical studies of vaccines against tick-borne 

encephalitis, influenza, rotavirus, varicella, pneumococcal infection. In carrying out 

these studies examination of children with an objective assessment of the status of 

internal organs and systems. In the analysis we evaluated the data of the individual 

registration cards, diaries observations for each participant of the study, results of 

serological studies. In the course of the studies carried out serological monitoring of 

the level of specific antibodies in vaccinated, i.e. the study of the dynamics of 

formation of immunity to a particular infection in the process of immunization. 

3) Virological method of research. For detection in the grip of the virus antigen was 

investigated ixodid ticks received from people seeking medical help for a tick bite. 
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The paper presents data on the study 75387 mites. During this same time period, the 

data on the results of the study batches of ticks collected in the region. The studies 

were conducted in accordance with the Protocol standardized the operating procedure 

of the immunoassay studies. 

Results and discussion:  

1) Immunoprophylaxis of infectious diseases in the region is structural-functional 

macrosystem management children's health, including epidemiological surveillance 

information, diagnostic subsystems, and monitoring of population immunity.  

2) Universal tactics of immunization of the child population against infections 

regardless of their transmission mechanism, regulated by the regional vaccination 

calendar, provides prevention of infection of children; reduces the severity of clinical 

manifestations of diseases; the rates of disability, mortality, and leads to the 

elimination of these infections. 

3) Innovative vaccines against influenza, rotavirus gastroenteritis, pneumococcal 

disease, varicella safe for children.On the introduction of these 

 immunobiological preparations, children demonstrate a high degree of 

immunocompetence, forming a stable post-vaccination immunity. 

Conclusions: Immunoprophylaxis is the main method of reducing infectious 

diseases in the children's population, due to which poliomyelitis has been eliminated 

in the Kharkiv region, the level of elimination of measles, mumps, rubella, and 

diphtheria has been achieved.  The fundamental element of immunization in the 

health management system of the regionôs children is the system of epidemiological 

surveillance with its information, diagnostic and managerial support, which has a 

single database on the state of vaccination history of each child and the entire 

population.  Based on the analysis of epidemiological, immunological and economic 

efficiency, it was found that the basis for the fight against infectious diseases with 

various transmission mechanisms is immunoprophylaxis.  Innovative vaccines 

against tick-borne viral encephalitis, influenza, rotavirus gasfoenteritis, chickenpox, 

pneumococcal infection have proven high safety and immunological effectiveness.  
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The high medical, social and economic efficiency of immunoprophylaxis of 

infectious diseases in children has been established. 
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ɺʇʃʀɺ ʏʀʅʅʀʂɯɺ ɺʀʈʆɹʅʀʏʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸ ʉʊɸʅ 

ɿɼʆʈʆɺʗ ɽʃɽʂʊʈʆɿɺɸʈʅʀʂɯɺ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ 

ʄɸʐʀʅʆɹʋɼɯɺʅʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ  

 

ɹʦʷʨʩʴʢʠʡ ʄʠʨʦʩʣʘʚ ʈʦʤʘʥʦʚʠʯ 

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ˉ1 

ʅʝʩʪʝʨʦʚʘ ɸʥʥʘ ʆʣʝʛʽʚʥʘ 

ʂʘʤʝʥʩʴʢʘ ʃʽʜʽʷ ɽʜʫʘʨʜʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʛ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʱʦ ʫ ʯʘʩ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʢʦʣʠ ʩʚʽʪ ʥʝ ʩʪʦʾʪʴ ʥʘ 

ʤʽʩʮʽ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘʢʦʞ ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʢʣʘʜ ʚ ʾʭ ʤʦʜʝʨʥʽʟʘʮʽʶ, ʽ ʨʦʙʽʪʥʠʢʠ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʽ ʩʪʚʦʨʶʻʪʴʩʷ ʮʝ"ʥʦʚʝ", ʟʘʟʥʘʶʪʴ ʧʝʚʥʦʛʦ ʚʧʣʠʚʫ, ʪʘ ʥʘ 

ʞʘʣʴʥʝ ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʦʛʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿʘʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʧʨʘʮʶ ʽ ʥʝ ʜʦʚʦʜʠʪʠ ʜʦ ʪʠʭ 

ʩʘʤʠʭ, ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʥʘʤ, ʷʢ ʤʘʡʙʫʪʥʽʤ ʣʽʢʘʨʷʤ, ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ ʜʦ 

ʫʚʘʛʠ ʽ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʶʶʯʠʭ ʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʪʘʥ ʾʭʥʴʦʾ ʥʝʨʚʦʚʦʾ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ 

ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʂʣʽʥʽʯʥʽ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʘ ʾʭ ʦʙʨʦʙʢʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʜʘʥʥʽ ʢʣʽʥʠʯʥʠʭ 

ʦʙʩʪʝʞʝʥʴ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ,ʚʠʟʥʘʯʝʥʦ, ʱʦ ʙʽʣʴʰʝ ʩʢʘʨʛ ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ ʣʶʜʝʡ ʟ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ( ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʦʟʣʘʜʠ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ) - ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ ʫ ʩʢʨʦʥʝʚʦ-ʣʦʙʥʠʭ ʚʽʜʜʽʣʘʭ, 

ʧʽʜʚʠʱʝʥʘ ʜʨʘʪʽʚʣʠʚʽʩʪʴ, ʫʪʨʫʜʥʝʥʝ ʟʘʩʠʧʘʥʥʷ, ʯʘʩʪʝ ʧʨʦʙʫʜʞʝʥʥʷ ʫ ʥʽʯʥʠʡ ʯʘʩ 

ʽ ʥʝʜʦʩʪʘʪʥʻ ʚʽʜʯʫʪʪʷ ʚʽʜʧʦʯʠʥʢʫ ʧʽʩʣʷ ʩʥʫ, ʟʘʪʝʤʥʝʥʥʷ ʚ ʦʯʘʭ ʧʨʠ ʟʤʽʥʽ 

ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ. ʋ ʦʩʽʙ ʟ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʥʘʯʥʦ ʥʠʞʯʠʡ.  

ɿʥʘʯʥʦ ʨʽʟʥʷʪʴʩʷ ʮʽ ʧʦʢʘʟʥʠʢʠ ʽ ʫ ʦʩʽʙ ʟ ʮʠʭ ʛʨʫʧ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ 

ʨʦʙʦʪʠ(ʩʪʘʞ ʨʦʙʦʪʠ ʙʽʣʴʰʝ 1 ʨʦʢʫ).  
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ʊʘʢʦʞ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʨʝʤʦʨ ʟʘʧʣʶʱʝʥʠʭ ʧʦʚʽʢ ʪʘ ʧʘʣʴʮʽʚ ʨʫʢ, 

ʪʦʪʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʩʫʭʦʞʠʣʴʥʠʭ ʨʝʬʣʝʢʩʽʚ( ʷʚʠʝɦ ʽʨʽʪʘʮʽʾ ʫ ʨʫʭʦʚʦʤʫ 

ʘʥʘʣʽʟʘʪʦʨʽ ), ʟʥʠʞʝʥʥʷ ʙʨʶʥhʠʭ ʨʝʬʣʝʢʩʽʚ, ʷʢʽ ʟʘʤʠʢʘʶʪʴʩʷ ʽ ʚ 

ʥʘʜʩʝʛʤʝʥʪʘʨʥʠʭ ʨʽʚʥʷʭ( ʘ ʥʝ ʪʽʣʴʢʠ ʚ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ). ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ 

ʨʦʙʦʪʠ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ ʟʨʫʰʝʥʥʷ ʫ ʥʝʚʨʦʣʦʛʽʯʥʦʤʫ ʩʪʘʪʫʩʽ ï 

ʪʨʝʤʦʨ ʧʘʣʴʮʽʚ ʨʫʢ. ɸ ʫ ʦʩʽʙ ʟ ʤʘʣʠʤ ʩʪʘʞʝʤ ʨʦʙʦʪʠ ï ʮʽʘʥʦʟ ʢʠʩʪʝʡ ʽ ʾʭ 

ʛʽʧʦʪʝʨʤʽʷ.  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʷʭ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴʩʷ, ʟʦʢʨʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʚʝʛʝʪʘʪʠʚʥʦ-ʩʫʜʠʥʥʽ ʜʽʩʬʫʥʢʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ 

ʩʪʚʝʨʜʞʫʚʘʪʠ , ʱʦ ʪʘʢ ̔ʨʦʟʣʘʜʠ ʻ ʥʘʩʣʽʜʢʦʤ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ.  

ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʥʘʩʪʫʧʥʽ ʩʢʘʨʛʠ:  

- ʧʦʷʚʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟʘʛʘʣʴʥʦʾ ʩʣʘʙʢʦʩʪʽ, ʩʦʥʣʠʚʦʩʪʽ, ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ;  

- ʥʘ ʜʝʷʢʽ ʟʤʽʥʠ ʚ ʥʝʚʨʦʣʦʛʽʯʥʦʤʫ ʩʪʘʪʫʩʽ;  

- ʥʘ ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ  

ʽʤʧʫʣʴʩʥʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʧʦʣʷʤʠ̔ ʙʝʟ ʷʚʥʠʭ ʥʘ ʪʝ ʥʝʚʠʨʦʙʥʠʯʠʭ ʧʨʠʯʠʥ 

ʜʣʷ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʘʞʫ ʧʨʘʮʶʶʯʠʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʟʤʽʥʠ ʢʘʧʝʣʷʨʦʩʢʦʧʠʽʯʥʦʾ 

ʢʘʨʪʠʥʠ, ʧʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʢʘʧʽʣʷʨʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʩʝʨʜʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʩʚʽʜʯʠʣʦ ʧʨʦ  ʾʾ  ʟʤʽʥʠ  ʫ 

ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʋ ʟʚôʟʢʫ ʟʽ ʟʥʘʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʚʝʨʭʥʽ ʢʽʥʮʽʚʢʠ ʫ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʥʠʡ ʧʦʨʽʛ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚ ʦʙʦʭ ʦʙʣʘʩʪʷʭ ʢʽʥʮʽʚʦʢ.  

ʊʘʢʦʞ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʬʫʥʢʮʽʡ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ ʚʠʷʚʣʝʥ ̔ʟʤʽʥʠ ʚ 

ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʽʡ ʩʬʝʨʽ ʫ ʝʣʝʢʪʨʦʟʘʨʥʠʢʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʚʠʩʦʢʽ ʧʨʦʙʠ ʽʟ 

ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ ʐʪʘʥʛʝ ʽ ʉʘʘʙʨʘʟʝ.  

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʱʝʩʢʘʟʘʥʝ, ʤʦʞʝʤʦ ʜʫʤʘʪʠ , ʱʦ ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʧʝʚʥʦʛʦ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʪʘʥ ʧʨʘʮʶʶʯʠʭ. 

ɸʣʝ ʘʥʘʣʽʟ ʜʘʥʥʠʭ ʧʨʦ ʩʪʘʥ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʫ ʦʩʽʙ ʟ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʥʝ 

ʜʦʟʚʦʣʷʻ ʧʦʚôʷʟʘʪʠ ʙʽʣʴʰʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʚʧʣʠʚʦʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 
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ʧʨʘʮʽ. ɺʠʥʷʪʢʦʤ ʻ ʟʤʽʥʠ ʩʝʨʜʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʾʭ ʧʨʦʚʝʜʝʥʥʽ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʠʡ 

ʚʽʜʩʦʪʦʢ ʦʜʥʦʪʠʧʥʠʭ ʟʤʽʥ ʥʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʤʘʭ. ʆʩʢʽʣʴʢʠ ʟʤʽʥʠ ʚ ʤʽʦʢʘʨʜʽ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʙʽʣʴʰʦʩʪʽ ʤʦʣʦʜʠʭ ʦʙʩʪʝʞʝʥʠʭ, ʪʦ ʾʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʟʤʽʥ ʟʘ 

ʨʘʭʫʥʦʢ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʜʽʾ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ʋ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ  ʚʠʷʚʣʝʥʦ ʨʽʟʢʽ ʟʤʽʥʠ ʫ ʩʠʩʪʝʤʽ ʢʨʦʚʦʦʙʽʛʫ,ʘ ʩʘʤʝ:  

ï ʟʥʠʞʝʥʥʷ  ʨʽʚʥʷ  ʣʝʡʢʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ. 

ʊʘʢʘ ʢʘʨʪʠʥʘ ʚʢʘʟʫʻ  ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ  ʝʦʟʠʥʦʬʽʣʽʾ (14 % ʚʠʧʘʜʢʽʚ), 

ʥʝʡʪʨʦʧʝʥʽʾ (12% ʚʠʧʘʜʢʽʚ) ʪʘ ʤʦʥʦʮʠʪʦʧʝʥʽʾ (44,5% ʚʠʧʘʜʢʽʚ). 

 ʊʘʢʦʞ ʧʨʦʚʦʜʠʣʠʩʴ  ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʦʚʥʦ ʨʽʚʥʷ ʚʤʽʩʪʫ ʤʦʣʦʯʥʦʾ 

ʢʠʩʣʦʪʠ , ʘʤʽʘʢʫ, ʛʣʫʪʘʤʽʥʫ ʪʘ  ʛʣʶʢʦʟʠ , ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʘʢʽ 

ʟʤʽʥʠ : 

-ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʝʥ ̫ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ, ʘ ʛʣʫʪʘʤʽʥʫ, ʛʣʶʢʦʟʠ ʪʘ ʘʤʽʘʢʫ 

ʥʘʚʧʘʢʠ. 

 ʈʽʟʥʠʮʷ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʘ ʥʝʟʥʘʯʥʘ, ʘ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ 

ʨʦʙʦʯʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟ ɽʄʇ  ʚʟʘʛʘʣʽ ʟʥʠʢʘʣʘ  ʪʘ ʥʘʙʫʣʘ  ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ . 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʧʽʜʩʫʤʫʚʘʚʰʠ ʚʩʽ ʚʠʱʝ ʥʘʚʝʜʝʥʽ ʬʘʢʪʠ, ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʙʽʪʥʠʢʠ ʷʢʠʭ ʦʙʩʪʝʞʫʚʘʣʠ ʤʘʶʪʴ ʟʥʠʞʝʥʠʡ ʽʤʫʥʽʪʝʪ ʪʘ 

ʨʦʟʣʘʜʠ ʥʝʨʚʦʚʦʾ  ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʚʠʨʦʙʥʠʯʽ ʬʘʢʪʦʨʠ 

ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʡ ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʘʣʝ ʱʝ ʡ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʘʪʦʣʦʛʽʡ .  

ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʢʣʶʯʥʦ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ  ʚʚʝʜʝʥʥʷ ʩʧʦʩʦʙʽʚ ʾʭ ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ɺʦʥʠ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤʠ ʥʘ ʜʘʥʥʠʡ ʤʦʤʝʥʪ, ʪʘʢ ʷʢ ʽʩʥʫʻ ʙʘʛʘʪʦ ʰʢʽʜʣʠʚʠʭ  

ʧʨʦʬʝʩʽʡ, ʷʢʽ ʥʝʩʫʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʊʦʤʫ ʢʝʨʽʚʥʠʢʠ  

ʚʠʨʦʙʥʠʮʪʚʘ  ʟʦʙʦʚôʷʟʘʥʽ ʟʚʝʨʪʘʪʠ ʥʘ ʮʝ ʫʚʘʛʫ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʟʘʩʦʙʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʫʩʫʥʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ.      
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ʇɸʊʆʄʆʈʌʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉʀʅɼʈʆʄʋ ʈɸʇʊʆɺʆɰ 

ʉʄɽʈʊɯ ʅɽʄʆɺʃʗʊ (ʉʈʉʅ) 

 

ɻʝʨʘʩʠʤʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ  

ɻʝʨʘʩʠʤʝʥʢʦ ɺʽʢʪʦʨʽʷ ɺʘʣʝʨʽʾʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʤ. ʃʠʤʘʥ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʈʉʅ ï ʛʦʣʦʚʥʘ ʧʨʠʯʠʥʘ ʧʦʩʪʥʘʪʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʚ ʉʧʦʣʫʯʝʥʠʭ 

ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ, ʩʢʣʘʜʘʻ ʤʘʡʞʝ 40% ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʽ ʥʝʤʦʚʣʷʪ ʚʽʜ 1 ʤʽʩʷʮʷ ʜʦ 

1 ʨʦʢʫ. ʑʦʨʦʢʫ ʚʽʜ 6000 ʜʦ 7000 ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʽ ʥʝʤʦʚʣʷʪ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʷʢ 

ʉʈʉʅ ʫ ʮʽʡ ʢʨʘʾʥʽ. ʇʨʠʙʣʠʟʥʦ 1,5 ʽʟ ʢʦʞʥʠʭ 1000 ʞʠʚʦʥʘʨʦʞʜʝʥʠʭ ʥʝʤʦʚʣʷʪ 

ʱʦʨʽʯʥʦ ʧʦʤʠʨʘʻ ʚʥʘʩʣʽʜʦʢ ʉʈʉʅ. ʉʈʉʅ ï ʜʽʘʛʥʦʟ ʚʠʥʷʪʢʫ. ʏʝʨʝʟ ʪʨʫʜʥʦʱʽ ʫ 

ʪʦʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʉʈʉʅ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʚʠʧʘʜʢʽʚ 

ʩʤʝʨʪʽ ʚʥʘʩʣʽʜʦʢ ʉʈʉʅ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʥʝʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʩʢʦʨʦʯʝʥʥʽ 

ʯʘʩʪʦʪʠ ʚʠʥʠʢʥʝʥʥʷ ʉʈʉʅ. ʊʦʯʥʽ ʜʘʥʽ ʧʨʦ ʯʘʩʪʦʪʫ ʉʈʉʅ ʚ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ ʉʈʉʅ ʻ ʜʘʥʽ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʘʥʘʣʽʟʫ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʘʭ ʪʘ ʪʢʘʥʠʥʘʭ ʪʨʫʧʽʚ ʥʝʤʦʚʣʷʪ, ʱʦ 

ʧʦʤʝʨʣʠ ʨʘʧʪʦʚʦ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʦ 87 ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʽ ʜʽʪʝʡ 

ʧʝʨʰʦʛʦ ʨʦʢʫ ʞʠʪʪʷ ʧʦʟʘ ʣʽʢʫʚʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʩʦʮʽʘʣʴʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʞʠʪʣʦʚʦ-ʧʦʙʫʪʦʚʽ ʫʤʦʚʠ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʽʩʪʴ ʰʣʶʙʫ, ʦʩʚʽʪʘ ʽ ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʥ ʙʘʪʴʢʽʚ, ʚʽʢ ʙʘʪʴʢʽʚ, ʩʽʤʝʡʥʠʡ 

ʘʥʘʤʥʝʟ, ʜʘʥʽ ʧʝʨʝʙʽʛʫ ʧʝʨʽʦʜʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ). ɼʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʽʩʪʦʨʽʡ 

ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʫ ʧʦʣʽʢʣʽʥʽʢʘʭ). ɼʘʥʽ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʘʢʪʽʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʪʨʫʧʽʚ ʜʽʪʝʡ. ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʽ ʚʽʨʫʩʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʰʤʘʪʦʯʢʽʚ ʪʢʘʥʠʥ ʣʝʛʝʥʴ ʽ ʪʨʘʭʝʾ, ʘ ʪʘʢʦʞ ʩʝʨʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʚʽʨʫʩʦʣʦʛʽʯʥʽʡ ʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʷʭ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɻʦʣʦʚʥʠʡ ʤʦʟʦʢ. ɺʘʜʠ ʨʦʟʚʠʪʢʫ ʫ ʥʝʤʦʚʣʷʪ, ʱʦ ʧʦʤʝʨʣʠ ʚʥʘʩʣʽʜʦʢ ʉʈʉʅ, 

ʧʽʜ ʯʘʩ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ. 

ɺʠʨʘʟʥʠʤʠ ʻ ʥʘʙʨʷʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʟʥʦʩʪʽ (100% 

ʚʠʧʘʜʢʽʚ), ʷʢʠʡ ʜʦʙʨʝ ʧʦʤʽʪʥʠʡ ʧʽʜ ʯʘʩ ʨʦʟʪʠʥʫ ʪʨʫʧʘ ʪʘ ʧʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʙʨʷʢ ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʢ ʫ ʚʠʧʘʜʢʫ 

ʚʠʨʘʟʥʦʛʦ ʧʦʚʥʦʢʨʦʚôʷ ʩʫʜʠʥ ʤʦʟʢʫ, ʪʘʢ ʽ ʫ ʚʠʧʘʜʢʫ ʥʝʟʥʘʯʥʦʛʦ 

ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ. ʄôʷʢʘ ʤʦʟʢʦʚʘ ʦʙʦʣʦʥʢʘ ʜʝʱʦ ʥʘʙʨʷʢʣʘ ʥʘ ʬʦʥʽ 

ʧʦʚʥʦʢʨʦʚʥʠʭ ʩʫʜʠʥ, ʪʘ ʥʝ ʤʘʻ ʦʟʥʘʢ ʢʣʽʪʠʥʥʦʾ (ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʯʠ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʾ) ʽʥʬʽʣʴʪʨʘʮʽʾ. 

ʋ ʨʝʯʦʚʠʥʽ ʩʪʦʚʙʫʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ 

ʩʢʫʧʯʝʥʥʷ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʙʽʣʷ ʩʫʜʠʥ ï ʛʣʽʦʟ (ʈʠʩ. 1), ʘʣʝ ʯʽʪʢʦʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʯʘʩʪʦʪʽ ʮʴʦʛʦ ʷʚʠʱʘ ʥʝʤʘʻ.  
  

ʈʠʩ. 1 ʉʪʦʚʙʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʥʝʤʦʚʣʷʪʠ 45 ʜʽʙ, ʱʦ ʧʦʤʝʨʣʦ ʚʥʘʩʣʽʜʦʢ 

ʉʈʉ: ʜʽʣʷʥʢʘ ʟʙʽʣʴʰʝʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɻɽ. ɿʙ.ʭ400. 

ʈʠʩ. 2 ʄʽʦʢʘʨʜ ʥʝʤʦʚʣʷʪʠ 45 ʜʽʙ, ʱʦ 

ʧʦʤʝʨʣʦ ʚʥʘʩʣʽʜʦʢ ʉʈʉ: ʥʘʙʨʷʢ 

ʩʪʨʦʤʠ. ɻɽ. ɿʙ. ʭ200. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʘʚʪʦʨʽʚ ʩʚʽʜʯʘʪʴ, ʱʦ ʛʣʽʦʟ ʻ ʥʘʩʣʽʜʢʦʤ ʛʽʧʦʧʝʨʬʫʟʽʾ 

ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʘʙʦ ʪʢʘʥʠʥʥʦʾ ʛʽʧʦʢʩʽʾ (Naeye R.L., 1976). ɸʣʝ 

ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʤʦʞʣʠʚʠʡ, ʦʯʝʚʠʜʥʦ, ʫ ʚʠʧʘʜʢʫ ʚʨʘʭʫʚʘʥʥʷ 

ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ ʜʠʪʠʥʠ, ʪʦʤʫ, ʱʦ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ 
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ʤʦʟʢʫ ʧʨʦʣʽʬʝʨʘʮʽʷ ʛʣʽʾ ʻ ʟʘʢʦʥʦʤʽʨʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʩʧʨʠʷʻ ʤʽʻʣʦʛʝʥʝʟʦʚʽ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ.  

ɿʘʛʘʣʦʤ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʧʝʮʠʬʽʯʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʷʢʽ ʙ ʙʫʣʠ ʧʘʪʦʛʥʦʤʦʥʽʯʥʠʤʠ ʜʣʷ ʉʈʉʅ, ʥʝ ʚʠʷʚʣʝʥʦ. 

ʉʝʨʮʝ. ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʨʘʟʥʠʭ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ ʫ 

ʩʝʨʮʽ ʥʝʤʦʚʣʷʪ, ʱʦ ʧʦʤʝʨʣʠ ʚʥʘʩʣʽʜʦʢ ʉʈʉʅ, ʥʝ ʚʠʷʚʣʝʥʦ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʥʘʷʚʥʦʩʪʽ ʮʷʪʢʦʚʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʫ ʚʠʛʣʷʜʽ ʧʝʪʝʭʽʡ ʧʽʜ ʝʧʽʢʘʨʜʦʤ, ʷʢʽ ʻ ʦʟʥʘʢʦʶ 

ʛʽʧʦʢʩʽʾ, ʱʦ ʤʘʣʘ ʤʽʩʮʝ ʚ ʘʛʦʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ. 

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ ʜʽʣʷʥʢʠ ʥʘʙʨʷʢʫ ʩʪʨʦʤʠ ʤʽʦʢʘʨʜʫ (ʈʠʩ. 

2). ɭ ʦʟʥʘʢʠ ʜʽʣʷʥʢʦʚʦʾ ʜʠʩʪʨʦʬʽʾ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʥʘʚʽʪʴ ʟ ʦʟʥʘʢʘʤʠ ʟʥʠʢʘʥʥʷ 

ʷʜʝʨ ï ʥʝʢʨʦʟʫ, ʷʢʫ ʯʘʩʪʦ ʥʝʣʝʛʢʦ ʚʽʜʨʽʟʥʠʪʠ ʚʽʜ ʘʚʣʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʪʨʫʧʘʭ ʥʝʤʦʚʣʷʪ. ʇʦʤʽʪʥʽ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʽʣʷʥʢʠ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʭ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ʇʽʜ ʝʧʽʢʘʨʜʦʤ ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ 

ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ. 

ʃʝʛʝʥʽ. ʄʘʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʫ ʥʝʤʦʚʣʷʪ, ʱʦ ʧʦʤʝʨʣʠ ʚʥʘʩʣʽʜʦʢ ʉʈʉʅ, ʩʝʙʧʣʝʚʨʘʣʴʥʦ ʻ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʝʪʝʭʽʡ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʛʽʧʦʢʩʽʶ, ʱʦ ʤʘʣʘ ʤʽʩʮʝ ʚ ʘʛʦʥʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ. ʎʽ ʞ ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ ʜʦʙʨʝ ʧʦʤʽʪʥʽ ʡ ʧʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ ʨʦʟʪʠʥʽ ʧʦʤʽʪʥʽ ʦʟʥʘʢʠ ʥʘʙʨʷʢʫ ʣʝʛʝʥʽʚ, ʘ ʧʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʥʘʙʨʷʢʫ ʪʘ ʝʤʬʽʟʝʤʠ. ɯʥʦʜʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʟ ʦʟʥʘʢʘʤʠ ʥʝʜʦʨʦʟʚʠʥʝʥʦʩʪʽ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ (ʈʠʩ. 

3). ɺ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ ʪʘ ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʭ ʟʦʥʘʭ ʫ ʜʽʪʝʡ ʧʝʨʰʦʛʦ ʨʦʢʫ ʞʠʪʪʷ 

ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʨʥʘ ʪʘ ʚʠʨʘʟʥʘ ʣʽʤʬʦʾʜʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (ʈʠʩ. 4) ʷʢ 

ʧʨʦʷʚ ʥʘʧʨʫʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɺʽʜʦʤʦ, ʱʦ ʚ ʣʝʛʝʥʷʭ, ʷʢ ʥʦʨʤʘʣʴʥʘ ʨʝʘʢʮʽʷ ʥʘ 

ʘʥʪʠʛʝʥʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʦʨʛʘʥʽʟʤʫ ʥʝʤʦʚʣʷʪʠ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʽʥʪʝʨʩʪʠʮʽʡʥʽ 

ʟʤʽʥʠ ʷʢ ʧʨʦʷʚ ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʉʘʤʝ ʮʽ ʷʚʠʱʘ ʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʪʨʘʢʪʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ ʫ ʣʝʛʝʥʷʭ 

ʥʝʤʦʚʣʷʪ, ʱʦ ʧʦʤʝʨʣʠ ʨʘʧʪʦʚʦ. ʊʘʢʽ ʟʤʽʥʠ ʯʘʩʦʤ ʥʝʚʽʨʥʦ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ 

ʩʝʨʦʟʥʦ-ʜʝʩʢʚʘʤʘʪʠʚʥʘ ʘʙʦ ʞ ʧʨʦʤʽʞʥʘ ʧʥʝʚʤʦʥʽʷ. ɸʣʝ ʞ ʚʦʥʘ ʥʝ ʤʘʣʘ 
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ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʡ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʤʽʥʽʤʘʣʴʥʽ ʽ ʥʝ ʤʦʞʫʪʴ 

ʧʦʨʫʰʠʪʠ ʬʫʥʢʮʽʶ ʣʝʛʝʥʽʚ ʜʦ ʪʘʢʦʛʦ ʩʪʫʧʝʥʷ, ʱʦʙ ʥʘʩʪʘʣʘ ʩʤʝʨʪʴ.  

 
  

ʈʠʩ. 3 ʃʝʛʝʥʽ ʥʝʤʦʚʣʷʪʠ 2 ʤʽʩ., ʱʦ 

ʧʦʤʝʨʣʦ ʚʥʘʩʣʽʜʦʢ ʉʈʉ: ʜʽʣʷʥʢʠ 

ʛʽʧʦʧʣʘʟʽʾ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. ɻɽ. ɿʙ. 

ʭ200. 

ʈʠʩ. 4 ʃʝʛʝʥʽ ʥʝʤʦʚʣʷʪʠ 4 ʤʽʩ., ʱʦ 

ʧʦʤʝʨʣʦ ʚʥʘʩʣʽʜʦʢ ʉʈʉ: 

ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʝ ʩʢʫʧʯʝʥʥʷ 

ʣʽʤʬʦʮʠʪʽʚ. ɻɽ. ɿʙ. ʭ200. 

 

ɸ ʚ ʜʽʪʝʡ, ʱʦ ʤʘʣʠ ʫʨʦʜʞʝʥʽ ʧʦʨʦʢʠ ʩʝʨʮʷ ʯʘʩʪʦ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ 

ʣʝʛʝʥʷʭ ʦʟʥʘʢʠ ʛʝʤʦʩʠʜʝʨʦʟʫ. 

ʋ ʚʠʧʘʜʢʘʭ ʧʥʝʚʤʦʥʽʾ, ʚ ʪ.ʯ. ʛʥʽʡʥʦʾ, ʪʘ ʛʦʩʪʨʦʾ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʽʥʬʝʢʮʽʾ 

(ʈʠʩ. 5) ʚ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʘʭ ʤʘʻ ʤʽʩʮʝ ʚʠʨʘʟʥʝ ʧʦʚʥʦʢʨʦʚôʷ, ʛʽʧʝʨʧʣʘʟʽʷ 

ʬʦʣʽʢʫʣʽʚ ʪʘ ʦʟʥʘʢʠ ʢʘʨʽʦʨʝʢʩʠʩʫ ʚ ʮʝʥʪʨʽ ʬʦʣʽʢʫʣʽʚ, ʘʣʝ ʚʠʨʘʟʥʘ ʛʽʧʝʨʧʣʘʟʽʷ 

ʤʦʞʝ ʙʫʪʠ ʡ ʚʽʜʩʫʪʥʴʦʶ ʫ ʜʽʪʝʡ ʟ ʦʩʣʘʙʣʝʥʠʤ ʽʤʫʥʽʪʝʪʦʤ.  

ʋ ʚʠʧʘʜʢʘʭ ʉʈʉʅ ʥʝʤʘʻ ʯʽʪʢʠʭ ʦʟʥʘʢ ʛʽʧʝʨʧʣʘʟʽʾ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ.  

ʇʝʯʽʥʢʘ. ʅʘʡʯʘʩʪʽʰʝ ʧʽʜ ʯʘʩ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʯʽʥʢʠ ʫ 

ʥʝʤʦʚʣʷʪ, ʱʦ ʟʘʛʠʥʫʣʠ ʚʥʘʩʣʽʜʦʢ ʉʈʉ, ʚʠʷʚʣʷʻʪʴʩʷ ʚʠʨʘʟʥʝ ʧʦʚʥʦʢʨʦʚôʷ 

ʧʝʯʽʥʢʠ, ʷʢʝ ʙʝʟʫʤʦʚʥʦ ʧʦʤʽʪʥʝ ʡ ʧʽʜ ʯʘʩ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦ 

ʭʘʨʘʢʪʝʨʥʠʭ ʟʥʘʭʽʜʦʢ ʥʘʣʝʞʠʪʴ ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ (ʈʠʩ. 6), ʭʦʯʘ ʷʢ ʚʽʜʦʤʦ ʮʝ ʷʚʠʱʝ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʡ ʫ 

ʥʝʤʦʚʣʷʪ, ʱʦ ʟʘʛʠʥʫʣʠ ʚʽʜ ʥʘʩʠʣʴʥʠʮʴʢʦʾ ʩʤʝʨʪʽ, ʘ ʥʝ ʚʽʜ ʉʈʉʅ. ɸʣʝ ʻ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝ, ʱʦ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʝ ʢʨʦʚʦʪʚʦʨʝʥʥʷ ʫ ʥʝʤʦʚʣʷʪ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʭʨʦʥʽʯʥʦʾ ʛʽʧʦʢʩʽʾ (ʧʦʨʦʢʠ ʩʝʨʮʷ, ʘʥʝʤʽʾ ʪʦʱʦ). 
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ʈʠʩ. 5 ʃʝʛʝʥʽ ʜʠʪʠʥʠ 10 ʤʽʩ.: 

ʘʜʝʥʦʚʽʨʫʩʥʘ ʽʥʬʝʢʮʽʷ; ʧʥʝʚʤʦʥʽʷ ʟ 

ʛʽʛʘʥʪʩʴʢʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɻɽ. ɿʙ.ʭ600. 

ʈʠʩ. 6 ʇʝʯʽʥʢʘ ʥʝʤʦʚʣʷʪʠ 3 ʤʽʩ., ʱʦ 

ʧʦʤʝʨʣʦ ʚʥʘʩʣʽʜʦʢ ʉʈʉ: ʚ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʽʡ ʟʦʥʽ ʪʘ ʚ ʧʘʨʝʥʭʽʤʽ 

ʧʝʯʽʥʢʠ ʻ ʜʽʣʷʥʢʠ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ. ɻɽ. ɿʙ. ʭ300. 

 

ʗʢʱʦ ʧʨʦʚʦʢʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ ʥʝʤʦʚʣʷʪʠ ʙʫʣʘ 

ʛʽʧʦʛʣʽʢʝʤʽʷ, ʪʦ ʚ ʧʝʯʽʥʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ çʩʧʫʩʪʦʰʝʥʥʷè ʛʝʧʘʪʦʮʠʪʽʚ ï ʧʨʦʟʦʨʘ 

ʮʠʪʦʧʣʘʟʤʘ. ʗʢ ʧʨʘʚʠʣʠ, ʮʝ ʻ ʥʘʩʣʽʜʢʦʤ ʪʦʛʦ, ʱʦ ʜʠʪʠʥʫ ʧʝʨʝʜ ʥʽʯʥʠʤ ʩʥʦʤ ʥʝ 

ʛʦʜʫʚʘʣʠ ʽ ʜʦ ʨʘʥʢʦʚʦʛʦ ʛʦʜʫʚʘʥʥʷ ʚʦʥʘ ʥʝ ʜʦʞʠʣʘ. ʗʢ ʧʨʘʚʠʣʦ, ʩʤʝʨʪʴ ʥʘʩʪʘʻ ʫ 

ʚʽʩʥʽ ʧʝʨʝʜ ʨʘʥʢʦʤ. ɯʥʦʜʽ ʤʘʻ ʤʽʩʮʝ ʦʪʨʫʻʥʥʷ ʥʝʤʦʚʣʷʪ ʘʣʢʦʛʦʣʝʤ ʯʝʨʝʟ ʤʦʣʦʢʦ 

ʤʘʪʝʨʽ ʯʠ ʟ ʾʞʝʶ, ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʠʧʦʚʘ ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ 

ʧʝʯʽʥʢʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʪʘ ʚ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʘʭ ʚʠʨʘʟʥʽ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʥʝ ʧʦʤʽʪʥʽ, ʘʣʝ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʚʪʦʣʽʟ, ʷʢʠʡ 

ʩʣʽʜ ʚʽʜʨʽʟʥʷʪʠ ʚʽʜ ʜʠʩʪʨʦʬʽʾ ʯʠ ʥʘʚʽʪʴ ʥʝʢʨʦʟʫ. 

ʅʠʨʢʠ. ʄʘʢʨʦʩʢʦʧʽʯʥʽ ʟʤʽʥʠ ʚ ʥʠʨʢʘʭ ʥʝʤʦʚʣʷʪ, ʱʦ ʟʘʛʠʥʫʣʠ ʚʥʘʩʣʽʜʦʢ 

ʉʈʉʅ, ʥʝ ʧʦʤʽʪʥʽ. ʄʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ 

ʝʧʽʪʝʣʽʶ ʚʠʚʽʜʥʠʭ ʢʘʥʘʣʴʮʽʚ ʥʠʨʦʢ (ʚʽʜ ʥʝʟʥʘʯʥʠʭ ʜʦ ʚʠʨʘʟʥʠʭ) ï ʟʝʨʥʠʩʪʫ ʪʘ 

ʚʘʢʫʦʣʴʥʫ ʜʠʩʪʨʦʬʽʾ. ɺʽʜʥʦʩʥʦ ʯʘʩʪʦ (ʙʽʣʷ 40% ʩʧʦʩʪʝʨʝʞʝʥʴ) ʤʘʣʠ ʤʽʩʮʝ 

ʦʟʥʘʢʠ ʥʝʜʦʨʦʟʚʠʥʝʥʥʷ ʥʝʬʨʦʥʽʚ ʘʙʦ ʣʠʰʝ ʢʣʫʙʦʯʢʽʚ (ʈʠʩ. 7).  
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ʈʠʩ. 7 ʅʠʨʢʘ ʥʝʤʦʚʣʷʪʠ 4,5 ʤʽʩ., ʱʦ 

ʧʦʤʝʨʣʦ ʚʥʘʩʣʽʜʦʢ ʉʈʉ: ʫ 

ʧʽʜʢʘʧʩʫʣʴʥʽʡ ʟʦʥʽ ʦʢʨʝʤʽ ʥʝʬʨʦʥʠ ʚ 

ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ (ʦʟʥʘʢʘ ʥʝʟʨʽʣʦʩʪʽ). 

ɻɽ. ɿʙ. ʭ200. 

ʈʠʩ. 8 ʉʣʠʥʥʘ ʟʘʣʦʟʘ ʜʠʪʠʥʠ 6 ʤʽʩ: 

ʮʠʪʦʤʝʛʘʣʽʡʥʠʡ ʧʘʨʦʪʠʪ. ɻɽ. ɿʙ.ʭ300. 

 

 

ʊʠʤʫʩ. ʆʙôʻʤ ʪʢʘʥʠʥʠ ʪʠʤʫʩʘ ʫ ʥʝʤʦʚʣʷʪ, ʱʦ ʧʦʤʝʨʣʠ ʚʥʘʩʣʽʜʦʢ ʉʈʉʅ, 

ʜʦʚʦʣʽ ʚʘʨʽʘʙʝʣʴʥʠʡ, ʘʣʝ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʪʠʤʫʩ ʟ 

ʜʝʱʦ ʟʙʽʣʴʰʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ (ʧʦʥʘʜ 15 ʛ). ʊʠʤʫʩ ʤʘʚ ʯʘʩʪʦʯʢʦʚʫ ʩʪʨʫʢʪʫʨʫ ʟ 

ʢʘʧʩʫʣʦʶ ʪʘ ʚʠʨʘʟʥʦʶ ʤʝʨʝʞʝʶ ʩʫʜʠʥ, ʯʘʩʪʦ ʟ ʧʝʪʝʭʽʘʣʴʥʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ 

ʧʽʜ ʢʘʧʩʫʣʦʶ. ʇʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʤʽʪʥʝ ʧʦʚʥʦʢʨʦʚôʷ, ʯʽʪʢʠʡ 

ʧʦʜʽʣ ʟʦʥ, ʥʘʷʚʥʽʩʪʴ ʪʽʣʝʮʴ ɻʘʩʩʘʣʷ. 

ʑʠʪʦʚʠʜʥʘ ʟʘʣʦʟʘ. ʏʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʧʦʚʥʦʢʨʦʚôʷ. ɯʥʦʜʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʨʷʜ ʟ ñʢʦʣʦʾʜʥʠʤò ʪʠʧʦʤ ʩʪʨʫʢʪʫʨ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ 

ʜʽʣʷʥʢʠ ñʜʝʩʢʚʘʤʘʪʠʚʥʦʛʦò ʘʙʦ ʧʝʨʝʭʽʜʥʦʛʦ ʪʠʧʫ, ʱʦ ʻ ʦʟʥʘʢʦʶ ʥʝʟʨʽʣʦʩʪʽ 

(ʥʝʜʦʥʦʰʝʥʦʩʪʽ) ʜʠʪʠʥʠ. 

ʉʣʠʥʥʘ ʟʘʣʦʟʘ. ʄʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʠʥʥʦʾ ʟʘʣʦʟʠ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʯʝʨʝʟ ʪʝ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩʥʫ ʽʥʬʝʢʮʽʶ (ʈʠʩ. 8), ʷʢʘ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʜʠʪʠʥʠ. ʋ ʥʝʤʦʚʣʷʪ, ʱʦ ʧʦʤʝʨʣʠ ʚʥʘʩʣʽʜʦʢ ʉʈʉʅ, 

ʚʠʨʘʟʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʟ ʟʤʽʥ ʫ ʩʣʠʥʥʠʭ ʟʘʣʦʟʘʭ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

ɺʠʩʥʦʚʢʠ. ʄʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʉʈʉʅ ʤʘʻ ʧʝʚʥʽ 

ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ ʚ ʪʢʘʥʠʥʘʭ; ʥʘʷʚʥʽʩʪʴ 

ʦʟʥʘʢ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ ʛʝʤʦʧʦʝʟʫ; ʦʟʥʘʢʠ ʛʽʧʦʧʣʘʟʽʾ ʚ ʦʢʨʝʤʠʭ ʦʨʛʘʥʘʭ; 

ʦʟʥʘʢʠ ʛʣʽʦʟʫ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʦʚʽ; ʚʠʨʘʟʥʫ ʢʣʽʪʠʥʥʫ ʽʤʫʥʥʫ ʨʝʘʢʮʽʶ ʚ ʦʨʛʘʥʘʭ 
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ʪʘ ʪʢʘʥʠʥʘʭ. ʈʘʟʦʤ ʟ ʪʠʤ, ʮʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʥʝ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ, ʪʦʤʫ ʉʈʉʅ 

ʻ ʜʽʘʛʥʦʟ ʚʠʥʷʪʢʫ, ʢʦʣʠ ʨʘʧʪʦʚʫ ʩʤʝʨʪʴ ʥʝʤʦʚʣʷʪʠ ʚʽʜ 7-ʛʦ ʜʥʷ ʞʠʪʪʷ ʜʦ 1-ʛʦ 

ʨʦʢʫ , ʥʝʤʦʞʣʠʚʦ ʘʜʝʢʚʘʪʥʦ ʧʦʷʩʥʠʪʠ ʟʘ ʜʘʥʠʤʠ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ ʪʘ ʨʦʟʪʠʥʫ ʘʙʦ 

ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʩʪʘʚʠʥ ʩʤʝʨʪʽ ʪʘ ʤʽʩʮʷ ʧʦʜʽʾ.  

. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʏɽʅʀʗ ʂʆɾʅʓʍ ʇʈʆʗɺʃɽʅʀʁ ʋ ʇɸʎʀɽʅʊʆɺ 

ʉ ʉʂɺ ʇʈʀ ʅɸʃʀʏʀʀ ʉɸʍɸʈʅʆɻʆ ɼʀɸɹɽʊɸ 

 

ʉʘʤʯʝʥʢʦ ʂʘʪʝʨʠʥʘ ɺʘʜʠʤʦʚʥʘ  

ʉʪʫʜʝʥʪʢʘ 

ʉʫʭʦʥʦʩ ʅʘʪʘʣʠʷ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʘʩʩʠʩʪʝʥʪ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ.ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʉʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ ʚʦʣʯʘʥʢʘ ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠʤ 

ʘʫʪʦʠʤʤʫʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ 

ʦʨʛʘʥʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʫʪʦʘʥʪʠʪʝʣ ʢ ʨʘʟʣʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ 

ʩ ʨʘʟʚʠʪʠʝʤ ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ. ʊʝʯʝʥʠʝ ʉʂɺ ʧʨʠ ʥʘʣʠʯʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʯʘʩʪʳʤ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʚʪʦʨʠʯʥʦʡ 

ʠʥʬʝʢʮʠʠ. 

ʎʝʣʴ. ʇʨʦʩʣʝʜʠʪʴ ʪʝʯʝʥʠʝ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ ʉʂɺ ʠ ʩʘʭʘʨʥʦʤ 

ʜʠʘʙʝʪʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʚʳʜʝʣʠʣʠ ʦʩʥʦʚʥʫʶ 

ʛʨʫʧʧʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʣʦ 12 ʧʘʮʠʝʥʪʦʚ ʩ ʉʂɺ ʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʀ 

ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ - 12 ʧʘʮʠʝʥʪʦʚ ʩ ʉʂɺ, ʙʝʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʋ 

ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʢʦʞʥʳʝ ʚʳʩʳʧʘʥʠʷ: ʵʨʠʪʝʤʘ ʣʠʮʘ ʧʦ ʪʠʧʫ 

çʙʘʙʦʯʢʠè, ʬʦʪʦʜʝʨʤʘʪʠʪ ʢʦʞʥʳʡ, ʜʠʩʢʦʠʜʥʘʷ ʩʳʧʴ, ʪʝʣʝʘʥʛʠʦʵʢʪʘʟʠʠ. ɼʣʷ 

ʣʝʯʝʥʠʷ ʢʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʮʠʝʥʪʢʘʤ ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ ʠʟʙʝʛʘʪʴ ʧʨʝʙʳʚʘʥʠʷ 

ʧʦʜ ʧʨʷʤʳʤʠ ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ: ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ, ʢʨʝʤʳ ʩ ʩʦʣʥʮʝʟʘʱʠʪʥʳʤ 

ʬʠʣʴʪʨʦʤ SPF Ó15. ʄʝʩʪʥʦʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ: ʤʘʟʠ ʠ ʢʨʝʤʳ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ɻʂʉ ʠʣʠ ʠʥʛʠʙʠʪʦʨ ʢʘʣʴʮʠʥʝʚʨʠʥʘ (0,1 % ʪʘʢʨʦʣʠʤʫʩ). 

ʆʙʱʝʩʠʩʪʝʤʥʦʝ ʣʝʯʝʥʠʷ: ʘʥʪʠʤʘʣʷʨʠʡʥʳʝ ʃʉ (ʭʣʦʨʦʭʠʥ ʧ/ʦ 250 ʤʛ 2 Ĭ ʚ ʜʝʥʴ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʜʦʟʘ 250 ʤʛ/ʩʫʪ); ʨʝʪʠʥʦʠʜʳ (0,5 ʤʛ/ʢʛ 1 Ĭ ʚ ʜʝʥʴ). 
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ʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʙʳʣʠ: ʪʷʞʝʩʪʴ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʪʝʯʝʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʩʣʦʞʥʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ.  ʄʳ ʥʘʙʣʶʜʘʝʤ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ  ʵʨʠʪʝʤʘ ʣʠʮʘ ʧʦ ʪʠʧʫ çʙʘʙʦʯʢʠè ʚʳʷʚʠʣʘʩʴ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʫ 8, ʬʦʪʦʜʝʨʤʘʪʠʪ ʚʳʷʚʣʷʣʩʷ ʫ 9-

ʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ ʫ 7-ʤʠ ʩʦ ʚʪʦʨʦʡ, ʢʦʞʥʳʡ ʚʘʩʢʫʣʠʪ ï ʫ 7-ʤʠ ʠ 

ʫ 5-ʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ , ʢʘʧʠʣʣʷʨʠʪʳ ï ʫ 5-ʪʠ ʫ 3-ʭ, ʜʠʩʢʦʠʜʥʘʷ ʩʳʧʴ ï ʫ 3-ʭ ʩ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʜʘʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʜʦʣʴʰʝ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 7 ʜʥʝʡ ʠ ʫ 5-ʪʠ ʧʘʮʠʝʥʪʦʚ ʚʦʟʥʠʢʣʦ ʦʩʣʦʞʥʝʥʠʝ ʚ ʚʠʜʝ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʪʦʨʠʯʥʦʡ ʠʥʬʝʢʮʠʠ. 

ɺʳʚʦʜʳ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉʂɺ ʪʝʯʝʥʠʝ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʧʨʦʭʦʜʠʪ 

ʩʣʦʞʥʝʝ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ - ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʀ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʢʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʠʭ ʪʝʯʝʥʠʷ ʠ ʯʘʩʪʦʪʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ. 
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ɺʇʃʀɺ ʄɽʊʆɼʋ ɸʅɽʉʊɽɿɯɰ ʋ ʍɺʆʈʀʍ ɿ ʂʆʃʆʈɽʂʊɸʃʔʅʀʄ 

ʈɸʂʆʄ ʅɸ ʈɯɺɽʅʔ ɻʃʖʂʆɿʀ ʊɸ ʂʆʈʊʀɿʆʃʋ ʂʈʆɺɯ 

 

ʊʝʥʢʘʯ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ɸʩʠʩʪ. ʢʘʬʝʜʨʠ 

ʗʨʦʰʦʚʝʮʴ ɭʚʛʝʥʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʄʘʢʘʨʯʫʢ ɺʽʢʪʦʨʽʷ ʉʝʨʛʽʾʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʄʝʜʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ɼɺʅɿ çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʚʩʝ ʱʝ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʝʜʦʧʫʩʪʠʤʦ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʽ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʆʮʽʥʢʘ ʬʘʢʪʦʨʽʚ, ʟʫʤʦʚʣʶʶʯʠʭ ʧʦʜʦʚʞʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʧʦʩʪʦʧʝʨʘʮʽʡʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʠʷʚʠʣʘ ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʽʥʜʫʢʪʦʨʦʤ 

ʜʠʩʬʫʥʢʮʽʾ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ (ʣʝʛʝʥʝʚʘ ʜʠʩʬʫʥʢʮʽʷ, ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙʠ 

ʤʽʦʢʘʨʜʘ ʚ ʢʠʩʥʽ, ʧʘʨʝʟ ʐʂʊ, ʜʠʩʙʘʣʘʥʩ ʢʦʘʛʫʣʷʮʽʾ ʪʘ ʬʽʙʨʠʥʦʣʽʟʫ) ʻ ʭʽʨʫʨʛʽʯʥʘ 

ʩʪʨʝʩ-ʚʽʜʧʦʚʽʜʴ (Kehlet H., 1997; Kehlet H., Wilmore D., 2002). ɼʘʥʝ ʧʦʥʷʪʪʷ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʫʢʫʧʥʽʩʪʴ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ, ʚʠʢʣʠʢʘʥʠʭ 

ʟʤʽʥʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʟʘʧʘʣʴʥʠʤʠ (ʽʤʫʥʥʠʤʠ) ʨʝʘʢʮʽʷʤʠ, ʽʥʜʫʢʦʚʘʥʠʤʠ 

ʦʧʝʨʘʮʽʡʥʦʶ ʪʨʘʚʤʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʚʠʢʦʥʘʥʦ ʧʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘ ʙʘʟʽ ʂʅʇ ɿʇʎ ɿʆʈ ʤ. ʋʞʛʦʨʦʜ. ɹʫʣʦ ʚʠʙʨʘʥʦ 48 ʧʘʮʽʻʥʪʽʚ ʟ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ 

ʨʘʢʦʤ ʟʽ ʩʪʘʜʽʻʶ ʊ2-3 N0M0 ʪʘ 2-3 ʢʣʘʩʦʤ ʟʘ ASA. ɯʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʦʪʨʠʤʘʥʦ 

ʚʽʜ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʍʚʦʨʠʭ (n=48) ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ. 

ʇʝʨʰʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ (n=24) ʧʨʦʚʦʜʠʣʘʩʷ ʢʦʤʙʽʥʦʚʘʥʘ ʘʥʝʩʪʝʟʽʷ. ɺʠʢʦʥʘʥʦ 

ʝʧʽʜʫʨʘʣʴʥʫ ʢʘʪʝʪʝʨʠʟʘʮʽʶ ʥʘ ʨʽʚʥʽ Th11-12 ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ. 

ɽʧʽʜʫʨʘʣʴʥʦ ʙʫʣʦ ʚʚʝʜʝʥʦ ʨʦʟʯʠʥ ʣʦʥʛʦʢʘʾʥʫ 0,25% - 4ml ʢʦʥʪʨʦʣʴʥʫ ʪʝʩʪ-ʜʦʟʫ 

ʪʘ 0,125% ʟ ʢʦʤʙʽʥʘʮʽʻʶ ʬʝʥʪʘʥʽʣʫ 2 ʤʢʛ/ʤʣ ʥʘ ʽʥʬʫʟʦʤʘʪʽ, ʟ ʨʦʟʨʘʭʫʥʢʫ 5,5-9,5 

ml/h. ɯʥʜʫʢʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ï ʪʽʦʧʝʥʪʘʣ ʥʘʪʨʽʶ 1%  ʫ ʜʦʟʽ 3-5 ʤʛ/ʢʛ ʚ/ʚ. 

ʌʝʥʪʘʥʽʣ 0,1-0,2 ʤʛ ʚ/ʚ. ʇʽʜʪʨʠʤʢʘ ʘʥʝʩʪʝʟʽʾ ʧʨʦʚʦʜʠʣʘʩʴ ʧʝʨʽʦʜʠʯʥʠʤ 

ʚʚʝʜʝʥʥʷʤ (ʢʦʞʥʽ 20 ʭʚ) ʨʦʟʯʠʥʦʤ ʪʽʦʧʝʥʪʘʣʫ ʥʘʪʨʽʶ ʫ ʜʦʟʽ 2-3 ʤʛ/ʢʛ. ɼʨʫʛʘ 
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ʛʨʫʧʘ (n=24), ʢʦʪʨʠʤ ʧʨʦʚʦʜʠʣʘʩʴ ʣʠʰʝ ʟʘʛʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ ʟʘ ʩʭʝʤʦʶ ʧʝʨʰʦʾ 

ʛʨʫʧʠ. ʄʽʦʨʝʣʘʢʩʘʮʽʷ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʪʘ ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʨʦʟʯʠʥʦʤ 

ʘʪʨʘʢʫʨʽʫʤʫ 0,1-0,2 ʤʛ/ʢʛ. ɺʠʢʦʥʫʚʘʣʠ ʦʮʽʥʢʫ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ ʪʘ 

ʢʦʨʪʠʟʦʣʫ ʫ ʩʣʶʥʽ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʧʽʜ ʯʘʩ ʨʦʟʨʽʟʫ ʰʢʽʨʥʠʭ 

ʧʦʢʨʠʚʽʚ ʪʘ ʚʨʘʥʮʽ ʚ 1-ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʫ ʜʦʙʫ. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʟʜʽʡʩʥʝʥʦ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ñSTATISTICA 10.0ò ʇʘʨʥʽ t-ʪʝʩʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʦʮʽʥʢʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʝʪʘʧʘʤʠ, ʥʝʧʘʨʥʽ ï ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʛʨʫʧʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ. ʉʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʪʘ 

ʢʦʨʪʠʟʦʣʫ, ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ (ʢʦʤʙʽʥʦʚʘʥʘ ʘʥʝʩʪʝʟʽʷ) ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ 

ʩʢʣʘʜʘʚ 4,4Ñ1,2 ʤʤʦʣʴ/ʣ ʜʦ ʧʦʯʘʪʢʫ ʦʧʝʨʘʮʽʾ, 5,1Ñ1,9 ʤʤʦʣʴ/ʣ ʚ ʤʦʤʝʥʪ ʨʦʟʨʽʟʫ 

ʰʢʽʨʠ ʽ 4,6Ñ1,3 ʤʤʦʣʴ/ʣ ʫ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʋ ʜʨʫʛʽʡ 

ʛʨʫʧʽ (ʟʘʛʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ) 4,4Ñ1,1 ʤʤʦʣʴ/ʣ, 6,9Ñ1,8 ʤʤʦʣʴ/ʣ ʪʘ 5,7Ñ1,8 ʤʤʦʣʴ/ʣ 

ʚʽʜʧʦʚʽʜʥʦ. ʈʽʚʝʥʴ ʢʦʨʪʠʟʦʣʫ ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ ʜʦ ʧʦʯʘʪʢʫ ʦʧʝʨʘʮʽʾ ʩʪʘʥʦʚʠʚ  5,4 

ʥʛ/ʤʣ, ʚ ʤʦʤʝʥʪ ʨʦʟʨʽʟʫ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ 6,9 ʥʛ/ʤʣ, ʽ 6,6 ʥʛ/ʤʣ ʫ ʧʝʨʰʫ ʜʦʙʫ 

ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʋ ʜʨʫʛʽʡ ʛʨʫʧʽ ʚʽʥ ʩʪʘʥʦʚʠʚ 5,6 ʥʛ/ʤʣ, 8,2 ʥʛ/ʤʣ ʽ 

7,1 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʩʥʦʚʢʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ ʫʤʦʚʘʭ 

ʭʽʨʫʨʛʽʯʥʦʾ ʩʪʨʝʩ-ʚʽʜʧʦʚʽʜʽ, ʾʾ ʧʝʨʽʦʧʝʨʘʮʽʡʥʘ ʤʦʜʫʣʷʮʽʷ, ʡʤʦʚʽʨʥʦ, ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ ʩʴʦʛʦʜʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʘʥʝʩʪʝʟʽʾ, ʚʦʯʝʚʠʜʴ, ʻ ʾʾ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ. 

 

  



147 

 

ʊɽʅɼɽʅʎɯɰ ʉʆʎɯɸʃʔʅʆɰ ʅɽʈɯɺʅʆʉʊɯ ɺ ʆʍʆʇʃɽʅʅɯ 

ɺɸʂʎʀʅɸʎɯɭʖ ɼʀʊʗʏʆɻʆ ʅɸʉɽʃɽʅʅʗ 

 

ʗʨʝʤʝʥʢʦ ɸʣʴʦʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ɸʩʠʩʪʝʥʪ 

ɹʘʩʢʘʢʦʚʘ ɸʥʘʩʪʘʩʽʷ ɺʽʪʘʣʽʾʚʥʘ 

ʩʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʦʮʽʘʣʴʥʠʡ ʧʨʦʛʨʝʩ ʪʘ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʛʽʜʥʦʩʪʽ ʽ ʮʽʥʥʦʩʪʽ ʣʶʜʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ  

ʜʦʪʨʠʤʘʥʥʷ  ʧʨʘʚ ʣʶʜʠʥʠ ʽ ʩʦʮʽʘʣʴʥʫ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʥʘ ʫʩʽʭ ʨʽʚʥʷʭ. ʊʘʢʽ 

ʧʦʟʠʮʽʾ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʛʘʡʥʫ ʽ ʦʩʪʘʪʦʯʥʫ ʣʽʢʚʽʜʘʮʽʶ ʚʩʽʭ ʬʦʨʤ ʥʝʨʽʚʥʦʩʪʽ, ʱʦ 

ʩʫʧʝʨʝʯʘʪʴ ʮʽʣʷʤ ʽ ʧʨʠʥʮʠʧʘʤ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙ'ʻʜʥʘʥʠʭ ʅʘʮʽʡ (ʆʆʅ). ʉʫʯʘʩʥʝ 

ʪʨʘʢʪʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʭʽʜ ʟʘ ʤʝʞʽ ʩʫʪʦ ʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʆʢʨʽʤ ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ʚʠʜʽʣʷʶʪʴ: ʥʝʨʽʚʥʽʩʪʴ ʩʦʮʽʘʣʴʥʫ, ʧʦʣʽʪʠʯʥʫ ʽ 

ʝʪʥʦʢʫʣʴʪʫʨʥʫ, ʪʦʞ  ʧʠʪʘʥʥʷ ʨʽʚʥʦʩʪʽ ʽ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʚ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚ'ʷ ʻ 

ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʉʪʨʘʪʝʛʽʾ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

(ɺʆʆɿ) ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʚ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʯʝʨʝʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʪʘ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ 

ʥʘʩʝʣʝʥʥʷ ʜʦ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ʆʮʽʥʢʘ  ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ  ʪʘ ʝʬʝʢʪʠʚʥʦʾ 

ʧʦʣʽʪʠʯʥʦʾ ʢʘʤʧʘʥʽʾ ʦʙʦʚ'ʷʟʢʦʚʦ ʫʨʘʭʦʚʫʻ  ʢʨʠʪʝʨʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ  ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʩʝʨʝʜ  ʷʢʠʭ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʤʘʣʶʢʦʚʦʾ ʪʘ ʜʠʪʷʯʦʾ ʩʤʝʨʪʥʦʩʪʽ. ʅʘ ʨʽʚʝʥʴ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ ʩʦʮʽʘʣʴʥʦʛʦ,ʝʢʦʥʦʤʽʯʥʦʛʦ, 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʩʦʮʽʘʣʴʥʦʾ ʥʝʨʽʚʥʦʩʪʽ. ɿʜʦʨʦʚʝ ʜʠʪʷʯʝ 

ʥʘʩʝʣʝʥʥʷ ʩʘʤʝ ʧʦ ʩʦʙʽ ʧʨʦʛʨʘʤʫʻ ʚʠʩʦʢʠʡ ʣʶʜʩʴʢʠʡ ʧʦʪʝʥʮʽʘʣ ʢʨʘʾʥʠ. ʍʦʯʘ 

ʜʝʨʞʘʚʘ ʽ ʛʘʨʘʥʪʫʻ ʨʽʚʥʽ ʧʨʘʚʘ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʜʣʷ 

ʢʦʞʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ, ʧʨʦʪʝ ʥʝʨʽʚʥʽʩʪʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, 

ʥʘʚʽʪʴ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʋ ʨʦʟʨʽʟʽ ʪʝʤʠ  ʥʝʨʽʚʥʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 
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ʟʜʦʨʦʚôʷ,  ʧʦʥʷʪʪʷ ʩʦʮʽʘʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʫ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʯʝʨʝʟ ʦʮʽʥʢʫ 

ʦʭʦʧʣʝʥʥʷ ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʦʶ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ. ʊʘʢʦʞ ʚʽʜʦʤʦ, 

ʱʦ ʧʨʦʮʝʩ ʚʘʢʮʠʥʘʮʽʾ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʦʣʽʪʠʢʦ-ʧʨʘʚʦʚʦʶ ʧʨʦʙʣʝʤʦʶ, ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦ ʚʧʣʠʚʘʶʪʴ ʧʨʦʮʝʩʠ ʩʦʮʽʘʣʴʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ ʧʽʜʚʠʱʫʶʯʠ ʧʦʢʘʟʥʠʢʠ ʜʠʪʷʯʦʾ ʪʘ ʤʘʣʶʢʦʚʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʚ ʢʨʘʾʥʽ. ɺʠʢʦʥʘʥʥʶ ʦʙʩʷʛʽʚ ʧʦʚʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʚʘʢʮʠʥʘʮʽʻʶ 

ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘʚʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʩʦʮʽʘʣʴʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʱʦ 

ʥʘʜʘʣʽ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʨʠʪʝʨʽʷʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚô̫ . 

ʄʝʪʘ ʨʦʙʦʪʠ.  ɺʠʟʥʘʯʠʪʠ ʪʝʥʜʝʥʮʽʾ ʩʦʮʽʘʣʴʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, 

ʘʥʘʣʽʟʫʶʯʠ ʦʭʦʧʣʝʥʥʷ ʚʘʢʮʠʥʘʮʽʻʶ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ.  ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʙʽʙʣʽʦʩʝʤʘʥʪʠʯʥʠʡ ʤʝʪʦʜ ʽ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʩʦʮʽʘʣʴʥʦʾ 

ʥʝʨʽʚʥʦʩʪʽ ʚ ʦʭʦʧʣʝʥʥʽ ʚʘʢʮʠʥʘʮʽʻʶ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʦʧʘʥʦʚʘʥʦ ʦʩʥʦʚʥʽ 

ʩʪʨʘʪʝʛʽʾ ʧʨʦʛʨʘʤʠ ɺʆʆɿ  çɿʜʦʨʦʚôʷ ï 2020è ʱʦʜʦ ʧʠʪʘʥʴ ʥʝʨʽʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʢʦʥʘʥʥʷ ʦʙʩʷʛʽʚ ʧʣʘʥʦʚʠʭ ʱʝʧʣʝʥʴ  

ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʫ 2019 ʨʦʮʽ ʟʛʽʜʥʦ ʙʘʟʠ ʜʘʥʠʭ ʋʂʈɺɸʂ. 

ʇʨʦʛʨʘʤʘ ʽʤʫʥʽʟʘʮʽʾ  ʥʘʩʝʣʝʥʥʷ ʙʫʣʘ ʟʘʪʚʝʨʜʞʝʥʘ ɺʆʆɿ  ʱʝ ʫ 1974 ʨʦʮʽ,  

ʟ ʪʠʭ ʧʽʨ ʩʚʽʪʦʚʘ ʩʧʽʣʴʥʦʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʜʝʤʦʥʩʪʨʫʻ ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʘʢʮʠʥʘʮʽʾ, ʜʦʢʣʘʜʘʶʯʠ  ʟʫʩʠʣʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʘʢʮʠʥ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʦʱʦ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʦʮʽʘʣʴʥʠʡ ʛʨʘʜʽʻʥʪ ʥʝʨʽʚʥʦʩʪʽ ʥʝ ʧʦʚʠʥʝʥ ʩʪʦʩʫʚʘʪʠʩʷ 

ʧʠʪʘʥʴ ʚʘʢʮʠʥʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʇʨʦʛʨʘʤʠ ʽʤʫʥʽʟʘʮʽʾ ʚ 

ʮʽʣʦʤʫ ʜʦʩʷʛʘʶʪʴ ʫʩʧʽʭʽʚ ʫ ʩʚʽʪʽ, ʘʣʝ ʽʩʥʫʶʪʴ ʪʨʫʜʥʦʱʽ ʚ ʧʦʚʥʦʤʫ ʦʭʦʧʣʝʥʥʽ 

ʥʘʩʝʣʝʥʥʷ ʚʘʢʮʠʥʘʮʽʻʶ. ʅʘʧʨʠʢʣʘʜ, ʚ 2014 ʨʦʮʽ ʧʦʩʪʘʚʢʘ ʪʨʴʦʭ ʜʦʟ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʜʠʬʪʝʨʽʾ, ʧʨʘʚʮʝʚʦʛʦ ʘʥʘʪʦʢʩʠʥʫ ʽ ʢʦʢʣʶʰʫ 

(ɸʂɼʉ3) ʜʦʩʷʛʣʘ 86% ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʦʜʥʘʢ ʯʝʨʝʟ ʪʝ, ʱʦ ʙʣʠʟʴʢʦ 18,7 ʤʽʣʴʡʦʥʘ 

ʜʽʪʝʡ ʥʝ ʙʫʣʠ ʚʘʢʮʠʥʦʚʘʥʽ, ʽʩʥʫʻ ʟʨʦʩʪʘʶʯʘ ʧʦʪʨʝʙʘ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʦʛʦ, ʱʦʙ 
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ʟʥʝʜʦʣʝʥʽ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ ʥʝ ʟʘʣʠʰʘʣʠʩʷ ʧʦʟʘʜʫ. ɼʠʩʧʨʦʧʦʨʮʽʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʷʚʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʪʘʥʫ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ. ʎʽ ʧʨʦʮʝʩʠ ʷʩʢʨʘʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʨʽʟʥʠʮʽ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʩʝʨʝʜ ʟʘʙʝʟʧʝʯʝʥʦʛʦ ʪʘ ʙʽʜʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ 

ʥʝʟʘʙʝʟʧʝʯʝʥʝ ʥʘʩʝʣʝʥʥʷ ʩʘʤʝ ʧʦ ʩʦʙʽ ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʝ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʪʝʥʜʝʥʮʽʷ ʜʦ ʛʝʦʛʨʘʬʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʚʨʘʟʣʠʚʠʭ ʧʽʜʛʨʫʧ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʣʝʢʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɸʜʞʝ 

ʚʽʜʦʤʦ, ʱʦ ʙʘʛʘʪʰʽ ʧʽʜʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʦʭʦʧʣʝʥʥʷ ʚʘʢʮʠʥʘʮʽʻʶ, ʪʦʜʽ ʷʢ ʨʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ ʩʝʨʝʜ ʙʽʜʥʽʰʠʭ ʧʽʜʛʨʫʧ 

ʚʘʨʽʶʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʜʝʨʞʘʚʽ. ʋ 

2000 ʨʦʮʽ ʥʘ ʙʘʟʽ ɺʆʆɿ ʩʪʚʦʨʝʥʦ ɺʘʢʮʠʥʥʠʡ ʘʣʴʷʥʩ ï ʮʝ ʦʨʛʘʥʽʟʘʮʽʷ, ʱʦ 

ʟʘʡʤʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ ʧʠʪʘʥʴ  ʩʦʮʽʘʣʴʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ʚ ʦʭʦʧʣʝʥʥʽ ʚʘʢʮʠʥʘʮʽʻʶ 

ʥʘʩʝʣʝʥʥʷ ʫ ʩʚʽʪʽ. ʇʽʜʭʽʜ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʦʭʦʧʣʝʥʥʷ ʧʨʦʛʨʘʤ ʽʤʫʥʽʟʘʮʽʾ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʨʽʚʥʽʩʪʴ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʪʘ  ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʨʽʚʥʽʩʪʴ 

ʤʽʞ ʢʨʘʾʥʘʤʠ ʽ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥ, ʚʢʣʶʯʘʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʭʦʧʣʝʥʥʷ 

ʚʘʢʮʠʥʘʮʽʻʶ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɻʣʦʙʘʣʴʥʠʡ ʧʣʘʥ ʜʽʡ ʱʦʜʦ ʚʘʢʮʠʥ (GVAP), 

ʩʭʚʘʣʝʥʠʡ 194 ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʘʩʘʤʙʣʝʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʚ 

2012 ʨʦʮʽ, ʩʧʨʠʷʻ ʩʧʨʘʚʝʜʣʠʚʦʤʫ ʜʦʩʪʫʧʫ ʜʦ ʚʘʢʮʠʥ ʜʣʷ ʚʩʽʭ ʣʶʜʝʡ ʜʦ 2020 

ʨʦʢʫ.  ɼʦʩʷʛʥʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʧʨʦʛʨʘʤʘʤʠ ʽʤʫʥʽʟʘʮʽʾ ʻ ʚʘʞʣʠʚʠʤ 

ʚʥʝʩʢʦʤ  ʩʧʨʠʷʥʥʷ ʚʠʞʠʚʘʥʥʶ ʽ ʟʜʦʨʦʚ'ʶ ʜʽʪʝʡ ʚ ʮʽʣʦʤʫ ʷʢ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɺʠʤʽʨʶʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ʚ ʦʭʦʧʣʝʥʥʽ 

ʽʤʫʥʽʟʘʮʽʻʶ  ʤʽʞ ʢʨʘʾʥʘʤʠ ʽ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥ ʧʦʢʘʟʫʻ, ʜʝ ʽʩʥʫʶʪʴ ʧʨʦʛʘʣʠʥʠ ʚ 

ʨʝʛʫʣʷʨʥʦʤʫ ʧʦʩʪʘʚʣʝʥʥʽ ʚʘʢʮʠʥ ʽ ʜʦʧʦʤʘʛʘʻ ʬʦʨʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʭʦʜʠ ʜʣʷ 

ʦʭʦʧʣʝʥʥʷ ʛʨʫʧ ʨʠʟʠʢʫ. 

ɼʠʩʧʨʦʧʦʨʮʽʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʪʘʥʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ. ɿʘ 

ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʽʚ ʨʽʚʝʥʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ (ɺɺʇ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ ʽ ʽʥʜʠʢʘʪʦʨʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ) ʋʢʨʘʾʥʠ ʨʽʟʥʠʪʴʩʷ ʤʽʞ ʨʽʟʥʠʤʠ 

ʨʝʛʽʦʥʘʤʠ ʙʽʣʴʰʝ ʥʽʞ ʚ 2 ʨʘʟʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʩʦʮʽʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ 

ʚʠʭʦʜʠʪʴ ʟʘ ʩʫʪʦ ʝʢʦʥʦʤʽʯʥʽ ʨʘʤʢʠ, ʨʽʟʥʠʮʷ ʫ ʨʝʛʽʦʥʘʭ ʚʠʨʘʞʘʻʪʴʩʷ ʪʘʢʦʞ ʽ ʚ 
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ʩʫʩʧʽʣʴʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ, ʝʪʥʦʢʫʣʴʪʫʨʥʠʭ ʧʦʟʠʮʽʷʭ. ɺʽʜʧʦʚʽʜʥʦ ʦʢʨʝʤʽ ʛʨʫʧʠ 

ʥʘʩʝʣʝʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʤʝʞʝʥʥʷ ʩʚʦʾʭ ʧʨʘʚ, ʤʦʞʫʪʴ  ʩʪʨʘʞʜʘʪʠ ʚʽʜ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʥʝʨʽʚʥʦʩʪʽ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʽ ʧʨʦʷʚʠ ʤʘʻ ʾʭ ʢʦʤʙʽʥʘʮʽʷ. 

ʉʘʤʝ ʯʝʨʝʟ ʢʫʤʫʣʷʪʠʚʥʠʡ ʚʧʣʠʚ ʬʦʨʤʫʶʪʴʩʷ ʪʘʢʽ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʽ ʽ ʟʘʛʨʦʟʣʠʚʽ 

ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʷʚʠʱʘ, ʷʢ ʚʽʜʪʦʨʛʥʝʥʥʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ. ʉʢʦʨʦʪʠʪʠ ʨʦʟʨʠʚʠ ʚ ʩʪʘʥʽ ʟʜʦʨʦʚ'ʷ ʩʧʨʘʚʝʜʣʠʚʠʤ ʯʠʥʦʤ 

ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʜʦʨʦʚ'ʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʨʫʧ ʨʠʟʠʢʫ ʜʦ 

ʨʽʚʥʷ ʟʜʦʨʦʚ'ʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʣʘʛʦʧʦʣʫʯʥʠʭ ʛʨʫʧ. ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʩʦʮʽʘʣʴʥʦ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʥʝʨʽʚʥʦʩʪʽ  ʱʦʜʦ ʟʜʦʨʦʚôʷ ʥʝʦʙʭʽʜʥʽ ʩʠʣʴʥʘ ʧʦʣʽʪʠʯʥʘ 

ʧʨʠʭʠʣʴʥʽʩʪʴ, ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʪʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʧʦʣʽʪʠʢʠ ʫ 

ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʇʨʠʥʮʠʧʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɿʘ ʚʠʩʥʦʚʢʦʤ ʬʘʭʽʚʮʽʚ 

ɺʆʆɿ, ʙʽʣʴʰʝ 200 ʤʣʥ ʜʽʪʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʥʝ ʨʝʘʣʽʟʫʶʪʴ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ, ʱʦ 

ʤʘʻ ʚʝʣʠʯʝʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʾʭ ʟʜʦʨʦʚ'ʷ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ɯʥʚʝʩʪʫʚʘʥʥʷ ʚ 

ʟʜʦʨʦʚ'ʷ ʽ ʨʦʟʚʠʪʦʢ ʜʽʪʝʡ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʜʦʨʦʚ'ʷ, ʘʜʞʝ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʫ ʷʢʦʤʫ ʧʨʦʞʠʚʘʻ ʜʠʪʠʥʘ ʟ ʨʘʥʥʴʦʛʦ ʜʠʪʠʥʩʪʚʘ - ʮʝ ʟʘʧʦʨʫʢʘ 

ʚʠʩʦʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʦʢʦʣʽʥʥʷ. ʇʨʦʮʝʩ ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʠ ʜʽʪʝʡ  ï ʮʝ 

ʥʘʡʫʩʧʽʰʥʽʰʠʡ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʟʘʜʣʷ ʤʦʞʣʠʚʦʩʪʽ 

ʢʝʨʫʚʘʥʥʷ ʽʥʬʝʢʮʽʷʤʠ, ʷʢʽ ʩʫʪʪʻʚʦ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʜʠʪʷʯʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʽʨʚʘʪʠ ʟʜʦʨʦʚôʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʇʦʜʦʣʘʥʥʷ ʪʝʥʜʝʥʮʽʡ ʥʝʨʽʚʥʦʩʪʽ ʚ ʦʭʦʧʣʝʥʥʽ ʚʘʢʮʠʥʘʮʽʻʶ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ  

ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʽʚʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʢʦʥʘʥʥʷ ʦʙʩʷʛʽʚ 

ʧʣʘʥʦʚʠʭ ʱʝʧʣʝʥʴ  ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʫ 2019 ʨʦʮʽ ʟʛʽʜʥʦ ʙʘʟʠ ʜʘʥʠʭ 

ʋʂʈɺɸʂ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʮʽʣʦʤʫ  ʧʦʢʘʟʥʠʢʠ ,ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʟʜʦʨʦʚôʷ 

ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʥʘʯʥʦ ʥʠʞʯʽ ʟʘ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ.  ʅʘʷʚʥʠʡ ʚʧʣʠʚ ʜʝʪʝʨʤʽʥʘʥʪ ʟʜʦʨʦʚôʷ , ʥʘʧʨʠʢʣʘʜ:  ʚʠʱʘ 

ʦʩʚʽʪʘ, ʷʢʘ ʧʨʝʚʘʣʶʻ ʩʝʨʝʜ ʞʠʪʝʣʽʚ ʤʽʩʪ , ʯʘʩʪʽʰʝ ʧʦʚ'ʷʟʘʥʘ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ 

ʦʧʣʘʪʦʶ ʧʨʘʮʽ, ʘ ʦʪʞʝ ʽ ʟ ʙʽʣʴʰ ʟʜʦʨʦʚʠʤ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ, ʙʽʣʴʰʦʶ ʪʨʠʚʘʣʽʩʪʶ 
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ʞʠʪʪʷ, ʉʪʠʣʴ ʞʠʪʪʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʙʽʣʴʰʦʶ ʦʙʽʟʥʘʥʽʩʪʶ 

ʱʦʜʦ ʧʠʪʘʥʴ ʟʜʦʨʦʚôʷ, ʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʭʦʧʣʝʥʥʷ ʚʘʢʮʠʥʘʮʽʻʶ, ʧʦʨʽʚʥʷʥʦ 

ʟ ʩʽʣʴʩʴʢʠʤ ʥʘʩʝʣʝʥʥʷʤ. ɿʘ 2019 ʨʽʢ ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʥʘʥʥʷ ʦʙʩʷʛʽʚ 

ʧʣʘʥʦʚʠʭ ʱʝʧʣʝʥʴ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʛʽʜʥʦ ʙʘʟʠ ʜʘʥʠʭ ʋʂʈɺɸʂ ʚʠʷʚʣʷʶʪʴʩʷ 

ʫ ɺʽʥʥʠʮʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ ʪʘ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʗʢ ʚʽʜʦʤʦ, ʫ ɺʽʥʥʠʮʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ ʧʨʝʚʘʣʶʻ ʩʽʣʴʩʴʢʝ ʥʘʩʝʣʝʥʥʷ, ʟʚʽʜʩʠ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʦʭʦʧʣʝʥʥʷ 

ʚʘʢʮʠʥʘʮʽʻʶ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʽ ʥʝʚʠʢʦʥʘʥʥʷ ʧʣʘʥʫ ʦʭʦʧʣʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʦʧʘʥʦʚʘʥʦ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ ʧʨʦʛʨʘʤʠ ɺʆʆɿ  

çɿʜʦʨʦʚôʷ ï 2020è ʱʦʜʦ ʧʠʪʘʥʴ ʥʝʨʽʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʢʦʥʘʥʥʷ ʦʙʩʷʛʽʚ ʧʣʘʥʦʚʠʭ ʱʝʧʣʝʥʴ  ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʫ 2019 ʨʦʮʽ ʟʛʽʜʥʦ ʙʘʟʠ ʜʘʥʠʭ ʋʂʈɺɸʂ ʪʘ ʚʠʟʥʘʯʝʥʦ: 

1. ʊʝʤʘ ʥʝʨʽʚʥʦʩʪʽ ʫ ʩʬʝʨʽ ʟʜʦʨʦʚô̫  ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʫ ʩʚʽʪʽ, ʱʦ 

ʧʝʨʝʜʙʘʯʝʥʦ  ʩʪʨʘʪʝʛʽʷʤʠ  ʧʨʦʛʨʘʤʠ ɺʆʆɿ  çɿʜʦʨʦʚôʷ ï 2020è. 

2. ɼʠʩʧʨʦʧʦʨʮʽʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʘʷʚʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʪʘʥʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ. 

3. ɿʜʦʨʦʚʝ ʜʠʪʷʯʝ ʥʘʩʝʣʝʥʥʷ ʩʘʤʝ ʧʦ ʩʦʙʽ ʧʨʦʛʨʘʤʫʻ ʚʠʩʦʢʠʡ ʣʶʜʩʴʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʢʨʘʾʥʠ 

4. ɺʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʘ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ  ï ʮʝ ʥʘʡʫʩʧʽʰʥʽʰʠʡ ʤʝʪʦʜ 

ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʟʘʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʽʥʬʝʢʮʽʷʤʠ, ʷʢʽ 

ʩʫʪʪʻʚʦ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʽʨʚʘʪʠ 

ʣʶʜʩʴʢʠʡ ʧʦʪʝʥʮʽʘʣ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

5. ɻʣʦʙʘʣʴʥʠʡ ʧʣʘʥ ʜʽʡ ʱʦʜʦ ʚʘʢʮʠʥ (GVAP), ʩʭʚʘʣʝʥʠʡ 194 ʜʝʨʞʘʚʘʤʠ-

ʯʣʝʥʘʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʘʩʘʤʙʣʝʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ , ʩʧʨʠʷʻ ʩʧʨʘʚʝʜʣʠʚʦʤʫ ʜʦʩʪʫʧʫ 

ʜʦ ʚʘʢʮʠʥ ʜʣʷ ʚʩʽʭ ʣʶʜʝʡ ʜʦ 2020 ʨʦʢʫ. 

6. ʉʦʮʽʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʪʝʥʜʝʥʮʽʷʭ ʦʭʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʚʘʢʮʠʥʘʮʽʻʶ. 

7. ʆʭʦʧʣʝʥʥʷ ʚʘʢʮʠʥʘʮʽʻʶ  ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʠʞʯʝ, ʥʽʞ ʦʭʦʧʣʝʥʥʷ 

ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʩʦʮʽʘʣʴʥʦʶ ʥʝʨʽʚʥʽʩʪʶ, ʟʦʢʨʝʤʘ ʥʝʨʽʚʥʽʩʪʶ 

ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 
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ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 
ɯʉʊʆʈɯʗ ʌɸʈʄɸʎɯɰ ɾʀʊʆʄʀʈʑʀʅʀ 

 

ɼʫʥʘʻʚʩʴʢʘ ʆʢʩʘʥʘ ʌʝʣʽʢʩʽʚʥʘ, 

ʜ. ʙ. ʥ., ʜʦʮʝʥʪ 

ɿʫʙʨʠʮʴʢʘ ʃʶʜʤʠʣʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ 

ʇʘʧʽʨʥʠʢ ʊʝʪʷʥʘ ɸʥʜʨʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʂɿɺʆ ɾʠʪʦʤʠʨʩʴʢʠʡ ʙʘʟʦʚʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʢʦʣʝʜʞ ɾʆʈ 

 

ɺʩʪʫʧ. ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʝʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʤʠ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ, ʘ ʪʘʢʦʞ ʤʝʜʠʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʜʽʻʪʠʯʥʠʤʠ 

ʜʦʙʘʚʢʘʤʠ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤʠ ʪʘ ʢʦʩʤʝʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʇʘʮʽʻʥʪʫ 

ʛʘʨʘʥʪʫʻʪʴʩʷ ʢʣʽʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʘ ʪʘ ʷʢʽʩʪʴ ʣʽʢʽʚ. ʋ ʬʘʨʤʘʮʝʚʪʠʯʥʫ 

ʛʘʣʫʟʴ ʚʭʦʜʷʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʛʫʨʪʦʚʽ 

ʪʘ ʨʦʟʜʨʽʙʥʽ ʧʨʦʜʘʞʽ; ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ 

ʟʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ; 

ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʽʜʛʦʪʫʚʘʪʠ ʢʦʨʦʪʢʠʡ ʽʩʪʦʨʠʯʥʠʡ ʥʘʨʠʩ ʨʦʟʚʠʪʢʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ ʥʘ ɾʠʪʦʤʠʨʱʠʥʽ, ʷʢʠʡ ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴ 

ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥ çɺʩʪʫʧ ʜʦ ʧʨʦʬʝʩʽʾè, çʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʝʢʦʥʦʤʽʢʘ 

ʬʘʨʤʘʮʽʾè.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʽʩʪʦʨʠʯʥʽ, ʦʧʠʩʦʚʽ, 

ʘʥʘʣʽʪʠʯʥʽ, ʧʦʨʽʚʥʷʣʴʥʽ ʤʝʪʦʜʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʯʘʩʽʚ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ ʽʩʥʫʚʘʣʠ çʟʝʣʝʥʽ ʨʷʜʠè 

ï ʩʚʦʻʨʽʜʥʠʡ ʙʘʟʘʨ, ʜʝ ʤʦʞʥʘ ʙʫʣʦ ʧʨʠʜʙʘʪʠ ʣʽʢʘʨʩʴʢʽ ʤʘʟʽ, ʪʨʘʚʠ, ʥʘʩʪʦʾ ʘʙʦ 

ʚʽʜʚʘʨʠ. ʋ ʤʦʥʘʩʪʠʨʷʭ ʙʫʣʠ ʪʨʘʚʥʠʢʠ, ʷʢʽ ʟʙʠʨʘʣʠ ʣʽʢʘʨʩʴʢʫ ʩʠʨʦʚʠʥʫ. 

ʅʘʧʨʠʢʽʥʮʽ XVIII ʩʪ. ʧʨʘʚʦ ʥʘ ʚʽʜʢʨʠʪʪʷ ʘʧʪʝʢ ʧʦʰʠʨʶʚʘʣʦʩʷ ʥʘ ʃʽʚʦʙʝʨʝʞʥʫ 

ʋʢʨʘʾʥʫ. ʋ ɾʠʪʦʤʠʨʽ ʘʧʪʝʢʫ ʚʧʝʨʰʝ ʚʽʜʢʨʠʚ ʫ 1789 ʨʦʮʽ ʗʥ ɼʘʥʽʝʣʴ ɺʘʜʮʣ. 

ɼʦʟʚʽʣ ʥʘ ʚʽʜʢʨʠʪʪʷ ʟʘʢʣʘʜʫ ʜʘʚ ʉʪʘʥʽʩʣʘʚ II ɸʚʛʫʩʪ ʇʦʥʷʪʦʚʩʴʢʠʡ. ɸʧʪʝʢʘ ʙʫʣʘ 
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ʟ ʜʝʨʝʚʘ, ʩʴʦʛʦʜʥʽ ʪʫʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʢʘʜʝʤʽʯʥʠʡ ʫʢʨʘʾʥʩʴʢʠʡ 

ʤʫʟʠʯʥʦ-ʜʨʘʤʘʪʠʯʥʠʡ ʪʝʘʪʨ ʽʤʝʥʽ ɯʚʘʥʘ ʂʦʯʝʨʛʠ. ʏʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ ʚʦʥʘ 

ʥʘʣʝʞʘʣʘ ʌʨʘʥʮʫ ɻʝʡʥʯʫ, ʘʧʪʝʢʘ ʙʫʣʘ ʙʽʣʴʰʝ ʩʭʦʞʘ ʥʘ ʢʦʤʝʨʮʽʡʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ, ʥʽʞ ʤʝʜʠʯʥʠʡ ʟʘʢʣʘʜ. ʋ ʥʴʦʤʫ ʙʫʣʠ ʩʧʝʮʽʘʣʴʥʽ ʚʠʨʦʙʥʠʯʽ 

ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʚʠʛʦʪʦʚʣʷʣʠ ʣʽʢʠ, ʢʦʩʤʝʪʠʢʫ ʪʘ ʚʝʪʝʨʠʥʘʨʥʽ ʧʨʝʧʘʨʘʪʠ, 

ʧʨʦʜʘʚʘʣʠʩʴ ʟʙʦʨʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʝʨʝʚ'ʷʟʢʠ. ʋ 1793 ʨʦʮʽ ʚ ɾʠʪʦʤʠʨʽ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʤʝʜʠʯʥʘ ʨʘʜʘ, ʧʨʘʮʽʚʥʠʢʠ ʷʢʦʾ, ʩʝʨʝʜ ʽʥʰʠʭ ʦʙʦʚôʷʟʢʽʚ, ʟʙʠʨʘʣʠ 

ʣʽʢʘʨʩʴʢʽ ʪʨʘʚʠ. ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʟ ʅʘʧʦʣʝʦʥʦʤ, 28 ʙʝʨʝʟʥʷ 1812 ʨʦʢʫ, ʽʤʧʝʨʘʪʦʨ 

ʆʣʝʢʩʘʥʜʨ I ʥʘʢʘʟʘʚ ʧʝʨʝʥʝʩʪʠ ɾʠʪʦʤʠʨʩʴʢʫ ʧʦʣʴʦʚʫ ʘʧʪʝʢʫ ʜʦ ʂʠʻʚʘ ʪʘ 

ʥʘʟʚʘʪʠ ʾʾ ʂʠʾʚʩʴʢʦʶ ʧʦʣʴʦʚʦʶ ʘʧʪʝʢʦʶ. ɼʦ ʢʽʥʮʷ 19 ʩʪʦʣʽʪʪʷ ʚ ɾʠʪʦʤʠʨʽ 

ʟôʷʚʠʣʦʩʷ ʱʝ ʢʽʣʴʢʘ ʘʧʪʝʢ, ʷʢʠʤʠ ʚʦʣʦʜʽʣʠ ɽʜʚʘʨʜ ʄʘʨʽʘʥ ɻʘʣʣ, ʂʘʨʣ ɻʨʦʪʪ ʪʘ 

ʃʝʦʥ ʇʘʪʝʨʢʦʚʩʴʢʠʡ. ɸʧʪʝʢʘ ʥʘ ʄʠʭʘʡʣʽʚʩʴʢʽʡ ʚʫʣʠʮʽ ʥʘʣʝʞʘʣʘ ʁʦʩʠʧʫ 

ʉʘʢʦʚʠʯʫ ʽ ʙʫʣʘ ʧʝʨʰʦʶ ʚ ʤʽʩʪʽ ʛʦʤʝʦʧʘʪʠʯʥʦʶ ʘʧʪʝʢʦʶ. ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. 

ʚʽʜʢʨʠʪʦ ʣʽʮʝʥʟʦʚʘʥʫ ʘʧʪʝʢʫ ʧʨʦʚʽʥʮʽʡʥʦʛʦ ʬʘʨʤʘʮʝʚʪʘ ɺʦʣʦʜʠʤʠʨʘ 

ʂʘʣʝʥʩʴʢʦʛʦ ʪʘ ʯʣʝʥʘ ɾʠʪʦʤʠʨʩʴʢʦʾ ʤʽʩʴʢʦʾ ʢʦʤʽʩʽʾ ʟ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʇʦʨʷʜʦʢ ʚ ʘʧʪʝʢʘʭ ʪʦʛʦ ʯʘʩʫ ʙʫʚ ʟʨʘʟʢʦʚʠʤ. ʎʴʦʤʫ ʩʧʨʠʷʣʠ ʱʦʨʽʯʥʽ ʨʝʚʽʟʽʾ ʪʘ 

ʚʝʣʠʢʽ ʰʪʨʘʬʠ. ʃʽʢʠ ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʣʠʰʝ ʟʘ ʧʘʪʝʥʪʦʤ, ʧʽʜʧʠʩʘʥʠʤ ʣʽʢʘʨʝʤ ʪʘ 

ʤʝʜʠʯʥʦʶ ʢʦʤʽʩʽʻʶ. ʆʩʴ ʯʦʤʫ ʧʦʯʘʣʠ ʟôʷʚʣʷʪʠʩʷ ʤʘʛʘʟʠʥʠ ʪʘ ʘʧʪʝʢʠ, ʜʝ ʤʦʞʥʘ 

ʙʫʣʦ ʧʨʠʜʙʘʪʠ ʛʦʪʦʚʽ ʣʽʢʠ. ʆʜʥʘ ʟ ʪʘʢʠʭ ʘʧʪʝʢ ʧʽʜ ʥʘʟʚʦʶ çɸʥʪʠʯʥʽʩʪʴ ʽ 

ʨʦʟʢʽʰè ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʙʫʜʠʥʢʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʦʟʽ ʚʫʣʠʮʴ ɺʝʣʠʢʦʾ 

ɹʝʨʜʠʯʽʚʩʴʢʦʾ ʪʘ ʄʘʡʜʘʥʫ ʉʦʙʦʨʥʦʛʦ, ʽ ʧʨʦʜʘʚʘʣʘ ʥʝ ʣʠʰʝ ʣʽʢʠ, ʘ ʡ ʢʦʩʤʝʪʠʢʫ 

ʪʘ ʧʘʨʬʫʤʠ. ɸʧʪʝʯʥʘ ʤʝʨʝʞʘ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʣʘ. ʎʴʦʤʫ ʩʧʨʠʷʣʦ ʚʽʜʢʨʠʪʪʷ 

ʣʽʢʘʨʝʥʴ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʠʭ ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʘʧʪʝʢʠ. ʊʘʢ, 1 ʪʨʘʚʥʷ 1902 ʨʦʢʫ (ʟʘ 

ʩʪʘʨʠʤ ʩʪʠʣʝʤ) ʟʘʩʽʜʘʥʥʷ ʤʝʜʠʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʚʚʘʞʘʣʦ ʟʘ ʥʝʦʙʭʽʜʥʝ ʩʪʚʦʨʠʪʠ 

ʩʽʣʴʩʴʢʫ ʣʽʢʘʨʥʶ ʚ ʤʽʩʪʽ ʃʶʙʘʨ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʩʪʚʦʨʠʪʠ 

ʃʶʙʘʨʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʦʢʨʫʛ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʚ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʃʶʙʘʨʩʴʢʫ, 

ʆʩʪʨʦʧʽʣʴʩʴʢʫ, ʂʫʩʪʽʚʝʮʴʢʫ ʪʘ ɼʝʨʝʚʠʮʴʢʫ ʚʦʣʦʩʪʽ. ɿʘʢʣʘʜ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

ɿʝʤʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʣʽʢʘʨʥʽ ʽ ʤʘʚ, ʟʦʢʨʝʤʘ, ʤʝʜʠʯʥʫ ʪʘ ʬʝʣʴʜʰʝʨʩʴʢʫ, ʘʧʪʝʯʥʫ, 

ʦʧʝʨʘʮʽʡʥʫ ʟʦʥʠ. ɸʤʙʫʣʘʪʦʨʽʾ ʪʘ ʣʽʢʘʨʥʽ ʚ ʨʘʡʦʥʘʭ ʪʘ ʤʽʩʪʘʭ, ʘ ʨʘʟʦʤ ʟ ʥʠʤʠ ʽ 

ʘʧʪʝʢʠ, ʧʦʩʪʫʧʦʚʦ ʧʦʯʠʥʘʶʪʴ ʚʽʜʢʨʠʚʘʪʠʩʷ. ʊʘʢ, 1-ʘ ʤʽʩʴʢʘ ʣʽʢʘʨʥʷ ɾʠʪʦʤʠʨʘ 
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ʩʪʘʥʦʤ ʥʘ 1917 ʨ.  ʤʘʣʘ 7 ʦʙʣʘʜʥʘʥʠʭ ʙʫʜʽʚʝʣʴ, ʜʝ ʨʦʟʤʽʱʫʚʘʣʦʩʴ 12 ʚʽʜʜʽʣʝʥʴ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ 4 ʣʘʙʦʨʘʪʦʨʽʾ, ʘʧʪʝʢʘ. ʋ 1919ï20 ʨʨ. ʘʧʪʝʢʠ ʚ ʋʈʉʈ ʙʫʣʠ 

ʥʘʮʽʦʥʘʣʽʟʦʚʘʥʽ, ʘ ʾʭ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʙʫʣʠ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʽ: 1. ʅʘʜʘʥʥʷ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ; 2. ʇʦʰʠʨʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ ʟʥʘʥʴ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ; 3. ʇʨʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʝʨʝʜ 

ʤʝʜʠʯʥʠʭ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʬʘʭʽʚʮʽʚ. ɿʘ ʨʦʢʠ ʨʘʜʷʥʩʴʢʦʾ ʚʣʘʜʠ ʘʧʪʝʯʥʘ 

ʤʝʨʝʞʘ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʣʘ (ʟ 1067 ʘʧʪʝʢ ʫ 1913 ʨ. ʜʦ 2419 ʫ 1941 ʨ.). 3 ʪʨʘʚʥʷ 1961 

ʨʦʢʫ ʚ ɾʠʪʦʤʠʨʽ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʘʧʪʝʢʘ ˉ127 ʟ ʝʢʩʧʦʥʫʚʘʥʥʷʤ ʤʽʥʽ-ʤʫʟʝʶ. 

ʉʪʘʥʦʤ ʥʘ ʣʶʪʠʡ 2019 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʻ 22 642 ʘʧʪʝʢʠ ʪʘ ʘʧʪʝʯʥʠʭ 

ʧʫʥʢʪʽʚ, ʟ ʥʠʭ 158 ï ʫ ɾʠʪʦʤʠʨʽ.  

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ. ɾʠʪʦʤʠʨʩʴʢʘ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʬʘʙʨʠʢʘ ʨʦʟʧʦʯʘʣʘ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʷʢ 

ʛʘʣʝʥʦʚʦ-ʬʘʩʫʚʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʦʙʣʘʩʥʦʛʦ ʘʧʪʝʯʥʦʛʦ ʩʢʣʘʜʫ ʫ 1938 ʨʦʮʽ. 

ʇʨʦʜʫʢʮʽʷ, ʱʦ ʚʠʨʦʙʣʷʣʘʩʷ ʥʘ ʪʦʡ ʯʘʩ, ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʦʷʥʢʘʤʠ, 

ʚʦʜʥʠʤʠ ʪʘ ʩʧʠʨʪʦʚʠʤʠ ʨʦʟʯʠʥʘʤʠ, ʤʘʟʷʤʠ ʪʘ ʚʠʧʫʩʢʘʣʘʩʴ ʫ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʘʧʪʝʢʠ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ. ʌʘʨʤʘʮʝʚʪʠʯʥʘ 

ʬʘʙʨʠʢʘ, ʩʧʨʷʤʦʚʫʶʯʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʩʪʫʧʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʚʘʣʘ ʘʩʦʨʪʠʤʝʥʪ. ʆʩʥʦʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʨʦʟʨʦʙʢʘ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʜʫʢʮʽʷ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʬʘʙʨʠʢʠ VishphaÈ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʙʣʠʟʥʦ 70 ʥʘʡʤʝʥʫʚʘʥʴ 

ʧʨʝʧʘʨʘʪʽʚ. ʂʦʤʧʘʥʽʷ ʧʨʠʜʽʣʷʻ ʧʨʽʦʨʠʪʝʪʥʫ ʫʚʘʛʫ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ ʨʦʟʨʦʙʮʽ 

ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʫʨʦʣʦʛʽʾ, ʛʽʥʝʢʦʣʦʛʽʾ, ʨʝʚʤʘʪʦʣʦʛʽʾ ʪʘ ʧʝʜʽʘʪʨʽʾ. 

ɸʩʦʨʪʠʤʝʥʪ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʬʘʙʨʠʢʠ ʚʢʣʶʯʘʻ ʧʘʪʝʥʪʦʚʘʥʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ 

ʤʘʶʪʴ ʚʣʘʩʥʽ ʪʦʨʛʦʚʽ ʥʘʟʚʠ, ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʷʢʠʭ ʢʦʤʧʘʥʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʝʩʴ 

ʩʧʝʢʪʨ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʅʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʬʘʙʨʠʢʠ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʮʝʥʪʨʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʝ ʘʢʪʠʚʥʦ ʚʝʜʝʪʴʩʷ ʧʦʰʫʢ ʪʘ 

ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʩʫʯʘʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʞʝ 

ʚʽʜʦʤʠʭ ʧʨʝʧʘʨʘʪʽʚ.  
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ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʢʽʣʴʢʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʰʢʽʣ: ʃʴʚʽʚʩʴʢʘ, 

ʍʘʨʢʽʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ. ʋ ʢʦʞʥʦʾ ʟ ʥʠʭ ʻ ʩʚʦʾ ʩʣʘʚʥʽ 

ʪʨʘʜʠʮʽʾ, ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʠ. ʅʘʩʪʫʧʥʠʢʦʤ ɾʠʪʦʤʠʨʩʴʢʦʾ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ, ʟʘʩʥʦʚʘʥʦʾ ʚ 1938 ʨʦʮʽ, ʻ ɾʠʪʦʤʠʨʩʴʢʝ ʬʘʨʤʘʮʝʚʪʠʯʥʝ 

ʫʯʠʣʠʱʝ, ʧʝʨʝʡʤʝʥʦʚʘʥʝ ʚ 1954 ʨʦʮʽ (ʜʘʣʽ ɾʠʪʦʤʠʨʩʴʢʠʡ ʙʘʟʦʚʠʡ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʢʦʣʝʜʞ ʽʤʝʥʽ ɻ.ʉ. ʇʨʦʪʘʩʝʚʠʯʘ ɯ-ɯɯ ʨʽʚʥʷ ʘʢʨʝʜʠʪʘʮʽʾ). ʋ 1990 

ʨʦʮʽ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʚʽʜʜʽʣʝʥʥʷ çʃʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘè. ʋ 2005 ʨʦʮʽ ʥʘʢʘʟʦʤ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʢʦʣʝʜʞ ʙʫʚ ʚʠʟʥʘʥʠʡ ʙʘʟʦʚʠʤ 

ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʚʠʱʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ I-II  ʨʽʚʥʷ ʘʢʨʝʜʠʪʘʮʽʾ, ʷʢʽ ʛʦʪʫʶʪʴ 

ʬʘʭʽʚʮʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʂʦʣʝʜʞ ʟʜʽʡʩʥʶʻ ʧʽʜʛʦʪʦʚʢʫ 

ʩʪʫʜʝʥʪʽʚ ʥʝ ʪʽʣʴʢʠ ʥʘ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʤʫ ʨʽʚʥʽ ʤʦʣʦʜʰʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ, 

ʘ ʡ ʥʘ ʨʽʚʥʽ çʙʘʢʘʣʘʚʨʘè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʌʘʨʤʘʮʽʷ, ʧʨʦʤʠʩʣʦʚʘ ʬʘʨʤʘʮʽʷè. 28 

ʪʨʘʚʥʷ 2019 ʨʦʢʫ ʚ ʢʦʣʝʜʞʽ ʚʽʜʙʫʣʦʩʷ ʫʨʦʯʠʩʪʝ ʚʽʜʢʨʠʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʮʝʥʪʨʫ 

"ʅʘʚʯʘʣʴʥʘ ʘʧʪʝʢʘ - ʥʘʚʯʘʣʴʥʠʡ ʢʘʙʽʥʝʪ" ʟʘ ʧʽʜʪʨʠʤʢʠ ʊʆɺ" ɹʽʦʨʽʢʘ "- 

ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʚʠʨʦʙʥʠʢʘ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʨʦʩʣʠʥʥʠʭ ʣʽʢʽʚ 

(ʅʽʤʝʯʯʠʥʘ) ʪʘ ʤʝʨʝʞʘ ʘʧʪʝʢ ʊʆɺ çʇʝʨʚʦʮʚʽʪ-ʌʘʨʤè (ɾʠʪʦʤʠʨ ʪʘ ʦʙʣʘʩʪʴ).  

ɺʠʩʥʦʚʢʠ. ʊʘʢ, ʧʝʨʰʘ ʞʠʪʦʤʠʨʩʴʢʘ ʘʧʪʝʢʘ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʚ 1789 ʨʦʮʽ, ʚ 

1793 ʨʦʮʽ ï ʩʪʚʦʨʝʥʘ ʤʝʜʠʯʥʘ ʨʘʜʘ. ʋ ʣʶʪʦʤʫ 2019 ʨʦʢʫ ʫ ɾʠʪʦʤʠʨʽ ʙʫʣʦ 158 

ʘʧʪʝʢ ʪʘ ʘʧʪʝʯʥʠʭ ʧʫʥʢʪʽʚ. ʋ 1938 ʨʦʮʽ ʨʦʟʧʦʯʘʣʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ 

ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʬʘʙʨʠʢʘ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʝ ʫʯʠʣʠʱʝ. 
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ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 
ɺʀɻʆʊʆɺʃɽʅʅʗ ʌɯʃʔʊʈʋɺɸʃʔʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɼʃʗ 

ʆʏʀʑɽʅʅʗ  ʈɯʏʂʆɺʆɰ ɺʆɼʀ ɹɸʈʆʄɽʄɹʈɸʅʅʀʄ ʄɽʊʆɼʆʄ 

 

ɻʝʥʝʨʘʣʶʢ ɸʥʘʩʪʘʩʽʷ ʖʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʇʦʪʘʩʢʘʣʦʚ ɺʘʜʠʤ ɸʥʘʪʦʣʡ̔ʦʚʠʯ 

ʢʘʥʜ. ʭʽʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɺʩʪʫʧ. ʗʢ ʚʽʜʦʤʦ, ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʢʠ ʚʪʨʘʪʠʣʠ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʧʦʜʘʣʴʰʽʡ 

ʜʝʛʨʘʜʘʮʽʾ ʷʢʦʩʪʽ ʚʦʜʠ. [1, 56 ʩ.]. ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ 

ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ  ʧʨʠʜʽʣʠʪʠ 

ʙʘʨʦʤʝʤʙʨʘʥʥʠʤ ʤʝʪʦʜʘʤ ʦʯʠʱʝʥʥʷ [2, 232 ʩ.].  

ɼʣʷ ʙʘʨʦʤʝʤʙʨʘʥʥʠʭ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʤʙʨʘʥʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ 

ʩʢʣʘʜʦʤ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʦʣʽʤʝʨʽʚ (ʮʝʣʶʣʦʟʠ, ʘʮʝʪʠʣʮʝʣʶʣʦʟʠ, 

ʧʦʣʽʘʤʽʜʫ, ʧʦʣʽʩʫʣʴʬʦʥʫ, ʧʦʣʽʚʽʥʽʣʬʣʦʨʠʜʫ ʪʦʱʦ), ʘʙʦ ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

(ʤʝʪʘʣʽʚ, ʢʝʨʘʤʽʢʠ, ʛʨʘʬʽʪʫ, ʩʢʣʘ, ʧʦʣʽʬʦʩʬʘʟʝʥʫ) [3, 140 ʩ.]. ɸʣʝ, ʷʢ ʧʨʘʚʠʣʦ, 

ʪʘʢʽ ʤʝʤʙʨʘʥʠ ʻ  ʜʦʨʦʛʠʤʠ ʪʘ ʩʢʣʘʜʥʠʤʠ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ.   

ʊʘʢ ʷʢ ʫ ʥʘʰ ʯʘʩ ʧʨʦʙʣʝʤʘ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ ʧʦʩʪʘʻ 

ʜʫʞʝ ʛʦʩʪʨʦ, ʘ ʚʘʨʪʽʩʪʴ ʬʽʣʴʪʨʽʚ ʥʝ ʟʘʚʞʜʠ ʻ ʧʦʤʽʨʢʦʚʘʥʦʶ ʪʘ ʜʦʩʪʫʧʥʦʶ ʜʣʷ 

ʣʶʜʝʡ, ʪʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʰʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʨʽʰʝʥʥʽ ʪʘʢʦʛʦ ʧʠʪʘʥʥʷ, ʷʢ 

ʦʯʠɦʝʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʥʘʣʝʞʥʠʤ ʩʧʦʩʦʙʦʤ, ʘ ʩʘʤʝ  ʚʠʢʦʨʠʩʪʘʥʠʤ ʥʘʤʠ 

ʤʝʪʦʜʦʤ ʙʘʨʦʤʝʤʙʨʘʥʥʦʛʦ ʬʽʣʴʪʨʫʚʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʙʘʟʽ ʰʢʽʣʴʥʦʾ ʭʽʤʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʥʘʡʧʨʦʩʪʽʰʦʛʦ ʦʪʨʠʤʘʥʥʷ 

ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʘʧʝʨʦʨʦʙʥʠʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʦʯʠʱʝʥʥʷ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠ ʙʘʨʦʤʝʤʙʨʘʥʥʠʤ ʤʝʪʦʜʦʤ ʟ ʜʦʜʘʚʘʥʥʷʤ ʣʝʛʢʦʜʦʩʪʫʧʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽ 
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ʧʝʨʝʚʽʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʽʣʴʪʨʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʭʽʤʽʢʦ-

ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʚ ʭʦʜʽ ʧʨʘʢʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʙʘʟʽ ʰʢʽʣʴʥʦʾ ʭʽʤʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʮʝʣʶʣʦʟʘ. ʇʨʝʜʤʝʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠʢʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʽʣʴʪʨʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʚʦʜʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʫʚʘʥʥʷ. ɹʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ  

ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ: ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʟ ʚʠʚʯʝʥʥʷʤ ʩʪʘʥʫ ʪʝʦʨʝʪʠʯʥʦʾ 

ʨʦʟʨʦʙʢʠ ʧʨʦʙʣʝʤʠ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ, 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʡ ʤʝʪʦʜ ʪʘ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʘʥʽʦʥʽʚ.  

ʊʝʦʨʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʚʠʦʢʨʝʤʣʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʙʘʨʦʤʝʤʙʨʘʥʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʟ ʥʘʩʪʫʧʥʦʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʻʶ ʟʽʙʨʘʥʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʦʜʠʢʠ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʽʣʴʪʨʫ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʝʪʘʧʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʩʪʽ ʧʨʦʙʣʝʤʠ.  

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ  ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʽʾ ʧôʷʪʠ ʟʨʘʟʢʽʚ ʽʟ 

ʚʤʽʩʪʦʤ ʮʝʣʶʣʦʟʠ ʪʘ ʚʽʩʢʦʟʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʜʣʷ ʦʯʠʱʝʥʥʷ 

ʦʙʨʘʥʠʭ ʧʨʦʙ ʨʽʯʢʦʚʦʾ ʚʦʜʠ.  

ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʫʚʘʥʥʷ ʮʝʣʶʣʦʟʠ ʥʘ ʦʩʥʦʚʽ ʭʽʤʽʯʥʦʛʦ 

ʦʙʝʟʟʦʣʝʥʦʛʦ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ ʪʘ ʚʽʩʢʦʟʥʦʛʦ ʚʦʣʦʢʥʘ, ʱʦ ʧʦʣʷʛʘʚ ʫ ʾʭ 

ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʫʚʘʪʠ ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʽʣʴʪʨʽʚ: 

ʤʽʮʥʽʩʪʴ, ʤôʷʢʽʩʪʴ, ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʢʣʝʶ.  

 

ʈʠʩ. 1. ʅʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ. 
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ʅʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʨʴʦʭ ʚʠʜʽʚ: 

ʢʨʦʭʤʘʣʴʥʠʡ ʢʣʝʡʩʪʝʨ, ʢʘʦʣʽʥ ʪʘ ʢʣʝʡ, ʥʘ ʦʩʥʦʚʽ ʞʝʣʘʪʠʥʫ. ɺʩʽ ʪʨʠ ʚʠʜʠ 

ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʦʥʠʢʥʽʩʪʴ, ʟʘʪʨʠʤʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʪʦʚʱʠʥʫ ʪʘ 

ʥʘʡʛʦʣʦʚʥʽʰʝ ʩʪʨʫʢʪʫʨʥʫ ʮʽʣʽʩʥʽʩʪʴ ʢʦʞʥʦʾ ʤʝʤʙʨʘʥʠ. 

 

 

ʈʠʩ. 2. ʇʽʜʛʦʪʦʚʢʘ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ. 

 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʤʝʪʦʜʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧôʷʪʠ ʟʨʘʟʢʽʚ, ʾʭ 

ʨʦʟʤʽʨʠ, ʯʘʩ ʧʦʚʥʦʛʦ ʧʨʦʩʫʰʝʥʥʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ, ʘ ʪʘʢʦʞ ʚʘʨʽʘʥʪʠ ʢʦʤʧʦʟʠʮʽʾ. 

 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʛʦʪʦʚʣʝʥʠʭ ʩʝʨʽʡ ʟʨʘʟʢʽʚ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʉʝʨʽʷ ɺʘʨʽʘʥʪ ʢʦʤʧʦʟʠʮʽʾ ʂʽʣʴʢʽʩʪʴ (ʰʪ.) 

ʪʘ ʨʦʟʤʽʨʠ (ʩʤ) 

ʊʨʠʚʘʣʽʩʪʴ 

ʧʨʦʩʫʰʝʥʥʷ 

(ʛʦʜ) 

ɿʨʘʟʦʢ ˉ1 ʎʝʣʶʣʦʟʘ ʪʘ ʢʘʦʣʽʥ 1, ɼʽʘʤʝʪʨ ï 6 24 

ɿʨʘʟʦʢ ˉ2 ʎʝʣʶʣʦʟʘ, ʢʘʦʣʽʥ ʪʘ 

ʢʨʦʭʤʘʣʴʥʠʡ 

ʢʣʝʡʩʪʝʨ 

1, ɼʽʘʤʝʪʨ ï 6 24 

ɿʨʘʟʦʢ ˉ3 ʎʝʣʶʣʦʟʘ, ʢʘʦʣʽʥ ʪʘ 

ʢʣʝʡ, ʥʘ ʦʩʥʦʚʽ 

ʞʝʣʘʪʠʥʫ 

1, ɼʽʘʤʝʪʨ ï 6 24 

ɿʨʘʟʦʢ ˉ4 ʎʝʣʶʣʦʟʘ, ʢʘʦʣʽʥ ʪʘ 

ʚʽʩʢʦʟʘ 

1, ɼʽʘʤʝʪʨ ï 6 24 

ɿʨʘʟʦʢ ˉ5 ʎʝʣʶʣʦʟʘ ʪʘ ʚʽʩʢʦʟʘ 1, 18Ĭ15 ï 
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1.       2.  3.

   4    5.  

ʈʠʩ. 3. ɿʨʘʟʢʠ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʽʣʴʪʨʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʥʘ ʧʨʦʙʘʭ 

ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʤʽʩʪʘ ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚ. ʂʦʞʝʥ ʽʟ ʟʨʘʟʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʟʘ ʪʘʢʠʤ 

ʧʣʘʥʦʤ: ʩʧʝʨʰʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦ ʬʽʣʴʪʨʫʚʘʥʥʷ, ʘ ʩʘʤʝ 

ʧôʷʪʠ ʧʨʦʙ, ʧʦʪʽʤ ʙʫʣʦ ʦʙʨʘʥʦ ʦʜʥʫ ʧʨʦʙʫ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟ ʥʘʡʛʽʨʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʘ ʧʝʨʝʚʽʨʝʥʦ ʥʘ ʥʽʡ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʽʣʴʪʨʫʚʘʥʥʷ. ɯʟ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʣʽʨ, ʧʨʦʟʦʨʽʩʪʴ, ʤʫʪʥʽʩʪʴ ʪʘ 

ʟʘʧʘʭ, ʘ ʪʘʢʦʞ PH, ʪʚʝʨʜʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʽʚ ʪʘ 

ʭʣʦʨʠʜʽʚ. 

         

       

ʈʠʩ. 4. ɼʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
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ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʩʽʭ ʤʝʤʙʨʘʥ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʧʦʚʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ  

ʷʢʦʩʪʽ ʚʦʜʠ, ʘ ʩʘʤʝ ʦʜʥʽʻʾ ʦʙʨʘʥʦʾ ʥʘʤʠ ʧʨʦʙʠ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʛʦ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʥʝʚʝʣʠʢʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʠ 

ʧʦʢʨʘʱʠʣʠʩʴ,ʚ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʽʥʰʽ ʞ ʩʚʽʜʯʘʪʴ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʚʦʜʠ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʥʘʫʢʦʚʦʛʦ ʧʨʦʝʢʪʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʫʚʘʥʥʷ: 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʚʠʷʚʠʚ ʟʨʘʟʦʢ ˉ5 ï ʮʝʣʶʣʦʟʘ ʪʘ 

ʚʽʩʢʦʟʥʠʡ ʤʘʪʝʨʽʘʣ. ʅʘʡʛʽʨʰʫ ï ʬʽʣʴʪʨ, ʽʟ ʚʤʽʩʪʦʤ ʮʝʣʶʣʦʟʠ, ʢʘʦʣʽʥʫ ʪʘ ʢʣʝʶ, 

ʥʘ ʦʩʥʦʚʽ ʞʝʣʘʪʠʥʫ (ʟʨʘʟʦʢ ˉ3). ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʽʥʰʠʭ ʟʨʘʟʢʽʚ ʙʫʣʘ ʜʦʩʠʪʴ 

ʭʦʨʦʰʦʶ, ʘʣʝ ʾʭ ʥʝʜʦʣʽʢʦʤ ʚʠʷʚʠʣʘʩʴ ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ. 

ʊʦʞ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʽʾ ʟʨʘʟʢʽʚ, ʬʽʣʴʪʨʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʚ 

ʦʮʽʥʝʥʠʡ ʟʘ ʪʘʢʠʤ ʢʨʠʪʝʨʽʻʤ, ʷʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʽʣʴʪʨʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦ ʪʘ ʧʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʦʙʨʘʥʠʭ ʧʨʦʙ.  

ʆʪʞʝ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʣʴʪʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʨʘʟʦʢ ˉ5, ʥʠʟʴʢʦʾ ʘʙʦ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʥʘ 

ʦʩʥʦʚʽ ʮʝʣʶʣʦʟʠ ʪʘ ʚʽʩʢʦʟʠ. 

ʊʘʙʣʠʮʷ 2 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ  

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʚʦʜʠ ɼʦ ʬʽʣʴʪʨʫʚʘʥʥʷ ʇʽʩʣʷ ʬʽʣʴʪʨʫʚʘʥʥʷ 

ʇʨʦʟʦʨʽʩʪʴ ʄʫʪʥʘ ʃʝʜʴ ʤʫʪʥʘ 

ʂʦʣʽʨ ʃʝʜʴ ʞʦʚʪʠʡ ʃʝʜʴ ʞʦʚʪʠʡ 

ʄʫʪʥʽʩʪʴ ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʫʣʫ, 

ʚʦʜʦʨʦʩʪʝʡ, ʙʝʟ ʧʽʩʢʫ 

ɺʽʜʩʫʪʥʽʩʪʴ ʤʫʣʫ, 

ʚʦʜʦʨʦʩʪʝʡ 

ɿʘʧʘʭ ɺʠʨʘʞʝʥʠʡ ʙʦʣʦʪʥʠʡ, 

ʟʝʤʣʠʩʪʠʡ, ʜʝʨʝʚʥʠʡ 

ʉʣʘʙʢʠʡ 

ʙʦʣʦʪʥʠʡ ʟʘʧʘʭ 

ʂʠʩʣʦʪʥʽʩʪʴ (ʨʅ) 5-6  5-6  

ʊʚʝʨʜʽʩʪʴ ʉʝʨʝʜʥʷ ʪʚʝʨʜʽʩʪʴ ʄôʷʢʘ 

ʅʘʷʚʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ 

ʉʽʨʠʡ ʢʦʣʽʨ (ʩʝʨʝʜʥʽʡ 

ʚʤʽʩʪ) 

ʃʝʜʴ ʩʽʨʠʡ ʢʦʣʽʨ 

ʅʘʷʚʥʽʩʪʴ ʘʥʽʦʥʽʚ SO
4
2- ɹʣʠʟʴʢʦ ʜʦ 100 ʤʣ/ʣ ʄʝʥʰʝ 100 ʤʣ/ʣ 

ʅʘʷʚʥʽʩʪʴ ʘʥʽʦʥʽʚ Cl- ʄʝʥʰʝ 10 ʤʛ/ʣ ʄʝʥʰʝ 10 ʤʛ/ʣ 
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ɺʠʩʥʦʚʢʠ. 

1. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

2. ʇʨʦʚʝʜʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʠʢʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʽʣʴʪʨʫ, ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʣʘʙʦʨʘʪʦʨʥʽ ʫʤʦʚʠ, ʱʦ ʻ 

ʧʦʰʪʦʚʭʦʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʝʪʘʧʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʩʪʽ ʧʨʦʙʣʝʤʠ. 

3. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʽʣʴʪʨʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʨʘʟʦʢ ʥʘ ʦʩʥʦʚʽ ʮʝʣʶʣʦʟʠ ʪʘ ʚʽʩʢʦʟʠ, 

ʥʠʟʴʢʦʾ ʘʙʦ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ. 
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ʅɸʅʆɼʀʉʇɽʈʉʅɯ ʆʂʉʀɼʅɯ ʄɸʊɽʈɯɸʃʀ ʗʂ ʆʉʅʆɺɸ 

ɺʀʉʆʂʆʇʆʈʀʉʊʆɰ ʂɽʈɸʄɯʂʀ ʇʈʀ ɺʀɻʆʊʆɺʃɽʅʅɯ ʌɯʃʔʊʈɯɺ 

 

ɿʘʫʜʘʣʴʩʴʢʘ ɺʝʨʦʥʽʢʘ ʉʝʨʛʽʾʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ʂʦʚʘʣʝʥʢʦ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ 

ɺʣʘʩʝʥʢʦ ʅʘʪʘʣʽʷ ɭʚʛʝʥʽʚʥʘ, 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ  ʪʝʭʥʽʯʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ" 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʦʢʩʠʜʥʠʭ ʢʝʨʘʤʽʯʥʠʭ ʬʽʣʴʪʨʽʚ ʧʦʣʷʛʘʶʪʴ ʚ 

ʪʦʤʫ, ʱʦ ʚʦʥʠ ʭʽʤʽʯʥʦ ʥʝʘʢʪʠʚʥʽ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʦʨʠʩʪʽʩʪʴ, ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ, 

ʚʦʛʥʝʪʨʠʚʢʽ, ʘ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʧʨʠʜʘʪʥʽ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ (ʧʠʪʥʦʾ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ), ʢʠʩʣʦʪ, ʣʫʛʽʚ, ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʦʚʽʪʨʷ, ʦʯʠʱʝʥʥʷ  ʨʦʟʧʝʯʝʥʠʭ ʛʘʟʽʚ 

ʪʘ ʨʦʟʧʣʘʚʽʚ [1]. ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʠʩʧʝʨʛʫʚʘʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ,  ʜʦʟʚʦʣʷʻ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨʠ 

ʟʝʨʝʥ ʧʦʨʦʰʢʫ [2]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ 

ʚʠʩʦʢʦʧʦʨʠʩʪʦʾ ʢʝʨʘʤʽʢʠ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʜʠʩʧʝʨʩʥʠʭ ʦʢʩʠʜʽʚ ʪʘ ʘʥʘʣʽʟ ʚʧʣʠʚʫ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʝʯʝʥʦʾ 

ʚʠʩʦʢʦʧʦʨʠʩʪʦʾ  ʢʝʨʘʤʽʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʝʦʨʝʪʠʯʥʽ ï ʚʠʚʯʝʥʥʷ ʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ, 

ʟôʷʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ï 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʩʦʢʦʧʦʨʠʩʪʦʾ ʢʝʨʘʤʽʢʠ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʧʦʨʦʰʢʽʚ ʦʢʩʠʜʫ 

ʘʣʶʤʽʥʽʶ (Al2O3) ʪʘ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ (SiO2) ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʯʘʩʫ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʥʘ ʧʦʨʠʩʪʽʩʪʴ, ʦʙôʻʤʥʫ ʫʩʘʜʢʫ, ʪʘ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.   

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ ʽʥʞʝʥʝʨʥʦ-ʬʽʟʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè ʽʤ.ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. 
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ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʨʦʰʢʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʢʝʨʘʤʽʯʥʠʭ ʬʽʣʴʪʨʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʭʽʜʥʠʭ ʧʦʨʦʰʢʽʚ ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ. ɸʣʝ  ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʜʦʤʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ 

ʧʦʨʦʰʢʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʬʽʣʴʪʨʽʚ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʦʪʨʠʤʘʪʠ ʯʘʩʪʠʥʢʠ ʧʦʨʦʰʢʫ ʥʘʙʘʛʘʪʦ ʤʝʥʰʽ ʚʽʜ 1 ʤʢʤ.  

ʊʦʤʫ ʷʢ ʜʦʜʘʪʢʦʚʘ ʦʙʨʦʙʢʘ - ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʠʩʧʝʨʛʫʚʘʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ,  ʜʦʟʚʦʣʷʻ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ 

ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨʠ ʟʝʨʝʥ ʧʦʨʦʰʢʫ [3]. ɼʦ ʪʦʛʦ ʞ ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʦʜʥʦʨʽʜʥʽ ʽ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʽ ʧʦʨʦʰʢʠ, ʷʢʽ ʚʘʞʢʦ ʯʠ 

ʥʝʤʦʞʣʠʚʦ ʚʠʛʦʪʦʚʠʪʠ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ (ʤʝʭʘʥʽʯʥʠʡ, ʬʽʟʠʢʦ- ʭʽʤʽʯʥʠʡ, 

ʪʝʨʤʽʯʥʠʡ). ɺʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʤʽʨʠ ʯʘʩʪʠʥʦʢ ʥʘʥʦʧʦʨʦʰʢʫ ʤʘʻ ʯʘʩ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ, ʩʝʨʝʜʦʚʠʱʝ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ.  

ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʜʝʢʽʣʴʢʘ ʟʨʘʟʢʽʚ ʚʠʩʦʢʦʧʦʨʠʩʪʦʾ ʢʝʨʘʤʽʢʠ 

ʩʢʣʘʜʫ Al2O3 ï 50%SiO2 . ɺʠʭʽʜʥʽ ʧʦʨʦʰʢʠ ʧʦʜʨʽʙʥʶʚʘʣʠ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ 

ʜʠʩʧʝʨʛʘʪʦʨʽ ʋɿɼʅ-ɸ ʟ ʯʘʩʪʦʪʦʶ 6 ɻɻʮ ʧʨʦʪʷʛʦʤ ʨʽʟʥʦʛʦ ʯʘʩʫ (15; 30; 45; 60 

ʭʚ). ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ  ʟʨʘʟʦʢ , ʩʢʣʘʜʫ Al2O3-

50%SiO2, ʟ ʯʘʩʦʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʠʩʧʝʨʛʫʚʘʥʥʷ 45 ʭʚ ʪʘ ʯʘʩʪʦʪʦʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ 6 ɻɻʮ. ʇʨʠ ʮʴʦʤʫ, ʟʘ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ 50 ʄʇʘ 

ʟʘʛʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50%, ʟ ʷʢʠʭ 40-30%  ï ʚʽʜʢʨʠʪʽ ʧʦʨʠ. 

ʉʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʧʦʨ ʩʪʘʥʦʚʠʪʴ 20-25 ʥʤ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʻ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʽʢʘʥʥʷ ʜʦ 1200-1250 Üʉ, ʱʦ ʨʦʙʠʪʴ ʾʾ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʦʨʦʰʢʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʠʩʪʦʾ ʢʝʨʘʤʽʢʠ ʫʣʴʪʨʘʪʦʥʢʦʾ 

ʬʽʣʴʪʨʘʮʽʾ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʥʠʢʥʽ ʢʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʟ 

ʧʝʚʥʠʤʠ ʬʽʟʠʯʥʠʤʠ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ 

ʦʙʨʦʙʢʠ.  

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʤʽʨʠ ʧʦʨ ʢʝʨʘʤʽʯʥʠʭ ʬʽʣʴʪʨʽʚ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ ʚ ʙʽʣʴʰʦʩʪʽ ʻ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʠʭ ʧʦʨʦʰʢʽʚ ʽ ʦʜʥʦʨʽʜʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʽʚ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʨʦʟʤʽʨʽʚ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʪʘ 

ʨʫʡʥʘʮʽʾ ʘʛʣʦʤʝʨʘʪʽʚ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʟʨʘʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʜʠʩʧʝʨʩʥʠʭ ʦʢʩʠʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ ʧʦʨʦʰʢʽʚ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʽʣʴʪʨʽʚ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫʣʴʪʨʘʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʽʜ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ.  
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ʌʃʆʂʋʃʗʎɯʗ ʄɯɼʔɺʄɯʉʅʀʍ ʉʊɯʏʅʀʍ ɺʆɼ 

 

ʂʦʟʶʢ ɯʨʠʥʘ ʄʠʨʦʩʣʘʚʽʚʥʘ  

ʩʪʫʜʝʥʪʢʘ ʽʥʞʝʥʝʨʥʦ-ʬʽʟʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɺʣʘʩʝʥʢʦ ʅʘʪʘʣʽʷ ɭʚʛʝʥʽʚʥʘ 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, 

ʂʦʚʘʣʝʥʢʦ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʦʚʥʘ 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʩʴʦʛʦʜʥʽ ʜʦʩʠʪʴ 

ʘʢʪʫʘʣʴʥʦʶ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʨʠʚʘʣʠʤ ʟʨʦʩʪʘʥʥʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʥʝ ʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʞʠʪʪʷ ʥʘ ʧʣʘʥʝʪʽ 

ʙʝʟ ʜʦʩʪʫʧʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. ʅʝʦʯʠʱʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʣʽʨ, ʟʘʧʘʭ ʽ ʧʨʠʩʤʘʢ ʚʦʜʠ, ʧʦʨʫʰʫʶʪʴ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʡ ʙʘʣʘʥʩ 

ʩʝʨʝʜʦʚʠʱʘ [1]. ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʨʦʩʣʠʥʥʽ ʽ ʪʚʘʨʠʥʥʽ ʞʠʨʠ ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʚ 

ʨʽʯʢʠ ʽ ʦʟʝʨʘ ʫʪʚʦʨʶʶʪʴ ʥʘ ʧʦʚʝʨʭʥʷʭ ʚʦʜʦʡʤ ʧʣʽʚʢʫ, ʷʢʘ ʧʝʨʝʰʢʦʜʞʘʻ 

ʟʙʘʛʘʯʝʥʥʶ ʚʦʜʠ ʢʠʩʥʝʤ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ ʻ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʪʘ ʨʽʟʥʽ ʚʠʜʠ ʤʝʪʘʣʽʚ ʽ ʭʽʤʽʢʘʪʽʚ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ [2, 3] . 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʬʣʦʢʫʣʷʮʽʾ 

ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʩʪʽʯʥʠʭ ʚʦʜ. ʇʦʨʽʚʥʷʥʥʷ ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʦʙʨʘʞʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʨʝʘʛʝʥʪʥʽ 

ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʦʢʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʩʦʢʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚʠʤʘʛʘʻ ʧʨʠʡʥʷʪʪʷ ʥʝʛʘʡʥʠʭ ʟʘʭʦʜʽʚ ʧʦ ʟʥʠʞʝʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ, ʽʥʘʢʰʝ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʧʣʘʥʝʪʠ ʤʦʞʫʪʴ ʦʧʠʥʠʪʠʩʷ ʚ 

ʢʘʪʘʩʪʨʦʬʽʯʥʦʤʫ ʩʪʘʥʽ. ɺʘʞʢʽ ʤʝʪʘʣʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʽʻʾ ʟ ʥʘʡʙʽʣʴʰ 
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ʥʝʙʝʟʧʝʯʥʠʭ ʛʨʫʧ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʙʽʦʩʬʝʨʫ. ʇʨʠ ʧʦʧʘʜʘʥʥʽ ʽʦʥʽʚ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʥʘʡʙʽʣʴʰʠʡ ʟʙʠʪʦʢ ʥʘʥʦʩʠʪʴʩʷ ʛʽʜʨʦʩʬʝʨʽ, ʧʨʠ ʮʴʦʤʫ 

ʤʘʢʩʠʤʘʣʴʥʝ ʩʢʠʜʘʥʥʷ ʫ ʚʦʜʦʡʤʠ (ʜʦ 80%) ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʯʥʽ ʚʦʜʠ 

ʛʘʣʴʚʘʥʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. ʆʩʪʘʥʥʽ ʱʦʨʽʯʥʦ ʩʢʠʜʘʶʪʴ ʥʝʦʯʠʱʝʥʽ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʽ ʛʘʣʴʚʘʥʦʩʪʦʢʠ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʨʽʯʢʠ, ʦʟʝʨʘ ʪʘ ʽʥʰʽ 

ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʡʤʠ, ʟʘʚʜʘʶʯʠ ʽʩʪʦʪʥʦʾ ʰʢʦʜʠ ʛʽʜʨʦʙʽʦʥʪʘʤ. 

ɼʣʷ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʟʦʢʨʝʤʘ ʤʽʜʽ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʷʚʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʘʛʝʥʪʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɺʦʥʠ ʜʦʩʠʪʴ ʜʝʰʝʚʽ ʽ ʧʨʦʩʪʽ, ʪʦʤʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

ɺʽʜʦʤʦ, ʱʦ ʬʝʨʦʮʠʘʥʽʜʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʤʘʶʪʴ ʜʫʞʝ  ʥʠʟʴʢʫ 

ʨʦʟʯʠʥʥʽʩʪʴ, ʪʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʬʝʨʦʮʠʘʥʽʜʫ ʢʘʣʽʶ ʷʢ 

ʦʩʘʜʞʫʚʘʯʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʤʽʜʽ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʟʯʠʥʽʚ. ɹʘʛʘʪʦ 

ʨʝʯʦʚʠʥ ʰʢʦʜʷʪʴ ʞʠʚʠʤ ʦʨʛʘʥʽʟʤʘʤ, ʧʦʪʨʘʧʣʷʶʯʠ ʫ ʚʦʜʦʡʤʠ. ʉʪʫʧʽʥʴ 

ʪʦʢʩʠʯʥʦʩʪʽ ʧʝʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʜʝʷʢʽ ʨʝʯʦʚʠʥʠ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ.  

ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʩʪʽʯʥʠʭ ʚʦʜʘʭ, ʤʛ/ʣ. 

 

ʈʝʯʦʚʠʥʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʯʠʩʪʢʠ 

ɼʦ ʦʯʠʩʪʢʠ ʇʽʩʣʷ ʦʯʠʩʪʢʠ ʇʄʂ ʩʢʠʜ ʚ 

ʢʘʥʘʣʽʟʘʮʽʶ 

ʆʙʦʨʦʪʥʷ ʚʦʜʘ 

ʉʠ
2+

 15-25 0-0.20 0.5 1.0 

Fe 10-20 0-0.20 3 0.3 

Zn
2+

 25-40 0-0.60 5 0.5 

Cr
3+

 7-12 0-0.06 1 0.5 

ʨʅ 3-7 7.5-8 6.8-8.8 6.5-8.5 

 

ʊʨʘʜʠʮʽʡʥʠʡ ʨʝʘʛʝʥʪʥʠʡ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʚʽʜ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʣʴʬʽʜʫ ʥʘʪʨʽʶ. ʇʨʦʪʝ, ʥʝ ʚʜʘʻʪʴʩʷ ʧʦʚʥʽʩʪʶ 

ʧʦʜʘʚʠʪʠ ʛʽʜʨʦʣʽʟ ʩʫʣʴʬʽʜʫ ʽ ʧʦʧʝʨʝʜʠʪʠ ʚʠʜʽʣʝʥʥʷ ʩʽʨʢʦʚʦʜʥʶ ʥʘʚʽʪʴ ʧʨʠ 
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ʧʽʜʣʫʛʦʚʫʚʘʥʥʽ ʨʦʟʯʠʥʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʩʪʦʶʚʘʥʥʷ ʩʫʣʴʬʽʜʽʚ ʤʽʜʽ ʥʝ ʜʘʻ ʜʦʩʠʪʴ 

ʧʦʚʥʦʛʦ ʽ ʥʘʜʽʡʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʩʫʣʴʬʽʜʽʚ ʮʴʦʛʦ ʤʝʪʘʣʫ, ʦʩʢʽʣʴʢʠ ʫʪʚʦʨʶʶʪʴʩʷ 

ʢʦʣʦʾʜʥʽ ʨʦʟʯʠʥʠ. ɺʠʣʫʯʝʥʥʷ ʤʽʜʽ ʤʝʪʦʜʦʤ ʬʣʦʢʫʣʷʮʽʾ ʻ ʜʦʩʠʪʴ ʜʝʰʝʚʠʤ ʽ 

ʧʨʦʩʪʽʤ, ʪʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʦʯʠʩʪʢʠ.  

ɺʠʩʥʦʚʢʠ. ɺʠʚʯʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʝʛʝʥʝʨʘʮʽʾ ʩʪʽʯʥʠʭ ʚʦʜ ʤʝʪʦʜʦʤ 

ʬʣʦʢʫʣʷʮʽʾ. ʇʦʨʽʚʥʷʥʥʷ ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ï ʪʘʢʠʡ ʤʝʪʦʜ 

ʦʯʠʱʘʻ ʩʪʽʯʥʽ ʚʦʜʠ  ʥʘ 85-90%. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʝʢʦʥʦʤʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ (ʜʝʰʝʚʠʟʥʦʶ ʪʘ ʧʨʦʩʪʦʪʦʶ). 
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ʇʆʃɯɸʄɯʅʆɺɯ ʍɽʃɸʊʅɯ ʂʆʄʇʃɽʂʉʀ ʅɽʆʈɻɸʅɯʏʅʀʍ ʉʆʃɽʁ 

ʂʋʇʈʋʄʋ(ɯɯ) ʗʂ ɽʌɽʂʊʀɺʅɯ ɸʅʊʀʇɯʈɽʅʀ-ɿɸʊɺɽʈɼʅʀʂʀ ɼʃʗ 

ɽʇʆʂʉʀɼʅʀʍ ʉʄʆʃ 

 

ʃʘʚʨʝʥʶʢ ʆʣʝʥʘ ɯʚʘʥʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʄʠʭʘʣʽʯʢʦ ɹʦʨʠʩ ʄʠʨʦʥʦʚʠʯ, 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʦʨ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʟʥʠʞʝʥʥʷ ʛʦʨʶʯʦʩʪʽ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʧʽʨʝʥʽʚ. ɺʪʽʤ ʚʩʝ ʙʽʣʴʰʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʽ 

ʘʥʪʠʧʽʨʝʥʠ, ʪʦʜʽ ʷʢ ʦʙʩʷʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʝʨʪʥʠʭ ʘʥʪʠʧʽʨʝʥʽʚ ʧʦʩʪʽʡʥʦ 

ʟʥʠʞʫʶʪʴʩʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʙʝʟʟʘʧʝʨʝʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʘʥʪʠʧʽʨʝʥʽʚ 

ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʦʛʦ ʪʠʧʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʥʪʠʧʽʨʝʥʽʚ ʘʜʠʪʠʚʥʦʛʦ ʪʠʧʫ, ʷʢʽ 

ʩʧʨʦʤʦʞʥʽ ʣʠʰʝ ʤʝʭʘʥʽʯʥʦ ʩʫʤʽʱʘʪʠʩʷ ʟ ʧʦʣʽʤʝʨʦʤ, ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʽ 

ʘʥʪʠʧʽʨʝʥʠ (ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ) ʚʩʪʫʧʘʶʪʴ ʚ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʨʝʘʢʮʽʾ ʥʘ ʩʪʘʜʽʾ ʩʠʥʪʝʟʫ ʧʦʣʽʤʝʨʽʚ. 

ʉʝʨʝʜ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʘʥʪʠʧʽʨʝʥʽʚ, ʷʢʽ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʥʠʞʝʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʦʩʥʦʚʽ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ, ʻ ʢʦʤʧʣʝʢʩʥʽ ʩʧʦʣʫʢʠ ʤʝʪʘʣʽʚ ʟʤʽʥʥʦʾ ʚʘʣʝʥʪʥʦʩʪʽ ʽ, 

ʟʦʢʨʝʤʘ, ʧʦʣʽʘʤʽʥʦʚʽ ʭʝʣʘʪʥʽ ʢʦʤʧʣʝʢʩʠ ʩʦʣʝʡ ʢʫʧʨʫʤʫ(ɯɯ), ʘʪʦʤʠ ʤʝʪʘʣʫ ʷʢʠʭ 

ʚʠʷʚʣʷʶʪʴ ʚʠʩʦʢʫ ʝʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʜʦʥʦʨʥʠʭ 

ʛʝʪʝʨʦʘʪʦʤʽʚ (N, S, O ʪʦʱʦ) ʛʦʨʶʯʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʄʝʪʘ ʧʨʘʮʽ. ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, 

ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʮʴʦʛʦ ʢʣʘʩʫ, ʩʧʨʦʤʦʞʥʠʭ ʝʬʝʢʪʠʚʥʦ ʟʥʠʞʫʚʘʪʠ 

ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ. 

ʆʩʦʙʣʠʚʦ ʧʨʠʚʘʙʣʠʚʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʾ ʘʥʪʠʧʽʨʝʥʦʚʦʾ ʜʽʾ ʥʘ ʝʧʦʢʩʽ-

ʘʤʽʥʥʽ ʢʦʤʧʦʟʠʮʽʾ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʪʘʢʽ ʥʝʦʨʛʘʥʽʯʥʽ ʩʦʣʽ ʢʫʧʨʫʤ(ɯɯ) ʷʢ CuSO4, 
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CuCO3, CuSiF6, CuCl2, ʪʦʱʦ. ʊʦʤʫ ʦʩʥʦʚʥʠʤ ʣʝʡʪʤʦʪʠʚʦʤ ʨʦʙʦʪʠ ʻ ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʤʝʭʘʥʽʟʤʫ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʤʦʜʠʬʽʢʘʮʽʻʶ, 

ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʣʽʤʝʨʫ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʫ ʨʦʟʚôʷʟʘʥʥʽ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ï ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʞʝʞʥʦʶ 

ʙʝʟʧʝʢʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʧʦʰʫʢʫ ʥʦʚʠʭ ʭʝʣʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʩʠʥʪʝʟʫ ʥʘ 

ʾʭ ʦʩʥʦʚʽ ʝʧʦʢʩʠ-ʘʤʽʥʦʚʠʭ ʢʦʤʧʦʟʠʪʽʚ ʟ ʧʦʥʠʞʝʥʦʶ ʛʦʨʶʯʽʩʪʶ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʚʠʭʽʜʥʽ ʨʝʯʦʚʠʥʠ: CuSO4Ö5H2O, (CuOH)2CO3, CuSiF6Ö4H2O, 

ʉuCl2Ö2H2O, ʧʦʣʽʝʪʠʣʝʥʧʦʣʽʘʤʽʥ (pepa ï H2N[ïC2H4NHï]nH, ʜʝ n = 1 (eda ï 

ʝʪʠʣʝʥʜʠʘʤʽʥ), 2 (deta ï ʜʠʝʪʠʣʝʥʪʨʠʘʤʽʥ) ʽ ʙʽʩʬʝʥʦʣ ɸ ʜʠʛʣʽʮʠʜʠʣʦʚʦʛʦ ʝʬʽʨʫ 

(DGEBA).  

ʆʪʨʠʤʘʥʥʷ ʭʝʣʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʷʤʦʶ ʚʟʘʻʤʦʜʽʻʶ 

ʧʦʧʝʨʝʜʥʴʦ ʟʥʝʚʦʜʥʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ ʢʫʧʨʫʤʫ(ɯɯ). 

ʂʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʭʝʣʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʪʦʤ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ɰʭ ʘʥʪʠʧʽʨʝʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʠʚʯʘʣʠ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ ʽ ʩʘʤʦʟʘʡʤʘʥʥʷ. ʋʯʘʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʭʝʣʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʷʢ ʟʘʪʚʝʨʜʥʠʢʽʚ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ ʜʦʚʦʜʠʣʠ 

ʯʝʨʝʟ ʾʭʥʻ ʽʥʢʦʨʧʦʨʫʚʘʥʥʷ ʚ ʧʦʣʽʤʝʨʥʫ ʤʘʪʨʠʮʶ DGEBA ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʝʧʦʢʩʽ-

ʘʤʽʥʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʷʢʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʦ. ʄʝʭʘʥʽʟʤ 

ʘʥʪʠʧʽʨʝʥʦʚʦʾ ʜʽʾ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʢʚʘʥʪʦʚʦ-ʭʽʤʽʯʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʧʦʣʽʝʪʠʣʝʥʧʦʣʽʘʤʽʥ (pepa), ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʤʽʥʦʦʣʽʛʦʤʝʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʝʪʠʣʝʥʜʽʘʤʽʥʫ (eda) ʪʘ 

ʜʽʝʪʠʣʝʥʪʨʠʘʤʽʥʫ (deta), ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʟʘʪʚʝʨʜʥʠʢ ʧʨʠ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ pepa (eda + deta) ï ʮʝ ʧʦʪʝʥʮʽʡʥʦ 

ʧʦʣʽʜʝʥʪʘʪʥʠʡ ʣʽʛʘʥʜ, ʷʢʠʡ ʤʦʞʝ ʭʝʣʘʪʫʚʘʪʠ ʘʪʦʤʠ Cu(II). ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ 

ʧʦʚʝʜʽʥʢʠ pepa ʜʦʟʚʦʣʠʣʘ ʥʘʤ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʪʠʧʫ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʥʠʞʝʥʦʶ ʛʦʨʶʯʽʩʪʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʥʘʩʪʫʧʥʠʡ ʧʽʜʭʽʜ. ɸʥʪʠʧʽʨʝʥ, ʘ ʩʘʤʝ. CuSO4 [1], (CuOH)2CO3 [2], CuSiF6 [3] ʽ 

CuCl2 ʜʦʜʘʚʘʣʠ ʜʦ ʝʧʦʢʩʽ-ʘʤʽʥʦʚʦʛʦ ʧʦʣʽʤʝʨʫ. ʋ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʭʽʤʽʯʥʘ 

ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʘʪʦʤʘʤʠ Cu(II) ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ ʟ 
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ʤʦʣʝʢʫʣʘʤʠ pepa (eda + deta) ʟʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʛʦʨʶʯʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʝʧʦʢʩʽ-

ʘʤʽʥʦʚʠʭ ʢʦʤʧʦʟʠʪʽʚ [4ï6]. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʧʨʘʢʪʠʯʥʦ ʥʝʛʦʨʶʯʠʭ 

ʭʝʣʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï [Cu(deta)H2O]SO4ÖH2O, [{ Cu(deta)(H2O)(CO3)} 2]Ŀ6H2O, 

[Cu(deta)(eda)]SiF6 and [Cu(deta)2]Ŀ(H2OĿCl2) [7ï9]. 

ʂʚʘʥʪʦʚʦ-ʭʽʤʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ (ab inito) ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʦʥʥʦʾ ʛʫʩʪʠʥʠ ʥʘ 

ʘʪʦʤʘʭ ʽ ʝʥʝʨʛʽʾ ʟʚôʷʟʢʫ ʜʣʷ pepa ʚ ʢʦʦʨʜʠʥʦʚʘʥʦʤʫ ʽ ʚʽʣʴʥʦʤʫ ʩʪʘʥʘʭ 

ʧʦʢʘʭʟʘʣʠ, ʱʦ Cu(II )ï(pepa) ʭʝʣʘʪʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʝʷʢʠʤʠ ʟʤʽʥʘʤʠ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʦʨʜʠʥʦʚʘʥʦʛʦ pepa ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʣʴʥʦʶ pepa 

[10ï14]. ʆʪʞʝ, ʝʣʝʢʪʨʦʥʥʘ ʛʫʩʪʠʥʘ ʘʪʦʤʽʚ N, ʫ ʤʝʞʘʭ ʢʦʦʨʜʠʥʘʮʽʡʥʦʛʦ ʷʜʨʘ, 

ʝʬʝʢʪʠʚʥʦ ʟʤʽʱʫʻʪʴʩʷ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ Cu(II ) ʟʘʚʜʷʢʠ ʭʝʣʘʪʥʦʤʫ ʝʬʝʢʪʫ. 

ʇʨʠ ʮʴʦʤʫ ʥʝʧʦʜʽʣʝʥʘ ʝʣʝʢʪʨʦʥʥʘ ʧʘʨʘ ʢʦʞʥʦʛʦ N ʘʪʦʤʘ ʘʤʽʥʦʛʨʫʧ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʟ ʯʦʪʠʨʤʘ ʥʝʟʘʡʥʷʪʠʤʠ ʛʽʙʨʠʜʥʠʤʠ 222

3

zyx
ddsp

-
AOs 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ Cu(II). ʋ ʪʦʡ ʞʝ ʯʘʩ ʟʘʛʘʣʴʥʘ ʝʥʝʨʛʽʷ ʪʨʴʦʭ ʟʚôʷʟʢʽʚ CuïN, 

ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʚʘʜʨʘʪʥʦ-ʧʽʨʘʤʽʜʘʣʴʥʦʛʦ ʢʦʦʨʜʠʥʘʮʽʡʥʦʛʦ ʷʜʨʘ, ʩʪʘʥʦʚʠʪʴ 

237,39 ʢɼʞĀʤʦʣʴ
ï1

. ɺʠʭʽʜʥʝ ʦʢʪʘʝʜʨʠʯʥʝ ʦʪʦʯʝʥʥʷ ʘʪʦʤʘ Cu(II), ʩʠʣʴʥʦ 

ʜʝʬʦʨʤʫʻʪʴʩʷ ʽ ʥʘʙʫʚʘʻ ʢʚʘʜʨʘʪʥʦ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʬʦʨʤʠ. ɿʘʚʜʷʢʠ ʩʫʤʽʩʥʽʡ ʜʽʾ 

ʢʚʘʜʨʘʪʥʦ-ʧʽʨʘʤʽʜʘʣʴʥʦʛʦ ʧʦʣʷ ʣʽʛʘʥʜʽʚ ʽ ʝʬʝʢʪʫ ʭʝʣʘʪʫʚʘʥʥʷ, ʚʠʨʦʜʞʝʥʥʷ 3d-

AO ʽʦʥʘ Cu
2+

 ʟʥʽʤʘʻʪʴʩʷ. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʚʘʜʨʘʪʥʦ-ʧʽʨʘʤʽʜʘʣʴʥʦʛʦ 

ʙʘʛʘʪʦʛʨʘʥʥʠʢʘ ʘʪʦʤʘ Cu(II) ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʧʨʠʥʮʠʧʦʤ ʗʥʘ-ʊʝʣʣʝʨʘ ʽ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʻʤʥʦʛʦ ʧʦʩʠʣʝʥʥʷ ʮʠʭ ʜʚʦʭ ʝʬʝʢʪʽʚ. ʊʘʢʠʡ ʩʠʥʝʨʛʽʟʤ ʚʠʢʣʠʢʘʻ 

ʨʦʟʱʝʧʣʝʥʥʷ ʚʠʨʦʜʞʝʥʠʭ 3d-AO ʽʦʥʘ ʉu
2+

 ʥʘ ʯʦʪʠʨʠ ʥʘʙʦʨʠ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʽʚʥʽʚ (dxy < ʜʚʽʯʽ ʚʠʨʦʜʞʝʥʽ dxz  ̔dyz < 2z
d  < 

22 yx
d

-
). 

ɺʠʩʥʦʚʢʠ. ʗʢ ʟʘʩʚʽʜʯʫʶʪʴ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʽʮʥʽ 

ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʟʚôʷʟʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʘʪʦʤʘʤʠ Cu(II) ʥʝʛʦʨʶʯʠʭ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ ʪʘ ʘʪʦʤʘʤʠ N ʘʤʽʥʦʚʦʛʦ ʟʘʪʚʝʨʜʞʫʚʘʯʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʩʪʽʡʢʠʭ ʭʝʣʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ, ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʧʦʥʠʞʝʥʥʷ 

ʛʦʨʶʯʦʩʪʽ ʝʧʦʢʩʽ-ʘʤʽʥʦʚʠʭ ʢʦʤʧʦʟʠʪʽʚ, ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʩʦʣʷʤʠ 

ʢʫʧʨʫʤʫ(II). 
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ɼʆʉʃɯɼɾɽʅʅʗ ʂʈʀʉʊɸʃɯʏʅʆɰ ʉʊʈʋʂʊʋʈʀ ʊɽʈʅɸʈʅʆɻʆ 

ˆɽʈʄɸʅɯɼʋ GdCo2Ge2 

 

ʄʠʭʘʣʽʯʢʦ ɺʽʪʘʣʽʷ ʄʠʭʘʡʣʽʚʥʘ, 

ʢ.ʭ.ʥ., ʥʘʫʢ. ʩʧʽʚʨ. ʢʘʬʝʜʨʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʾ ʝʣʝʢʪʨʦʥʽʢʠ
 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʌʝʜʠʥʘ ʃʘʨʠʩʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʠ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ
 

ʃʴʚʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʫʨʠʟʤʫ, ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʌʝʜʦʨʯʫʢ  ɸʥʘʪʦʣʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʜ. ʭ. ʥ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʯʥʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ ʭʽʤʽʾ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤʝʥʽ ʉ.ɿ. ˆʞʠʮʴʢʦʛʦ, ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʌʝʜʠʥʘ ʄʠʭʘʡʣʦ ʌʝʜʦʨʦʚʠʯ, 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʠ ʭʽʤʽʾ
 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ, ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ʈʝʥʪʛʝʥʽʚʩʴʢʠʤ ʤʝʪʦʜʦʤ ʧʦʨʦʰʢʫ (ʜʠʬʨʘʢʪʦʤʝʪʨ ɼʈʆʅ-2ʄ, Fe Ka-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʜʦʩʣʽʜʞʝʥʦ cʪʨʫʢʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ ʪʝʨʥʘʨʥʦʛʦ ˇʝʨʤʘʥʽʜʫ 

GdCo2Ge2 (ʩʪʨʫʢʪʫʨʥʠʡ ʪʠʧ (ʉʊ) ʉeGa2Al2, ʩʠʤʚʦʣ ʇʽʨʩʦʥʘ (ʉʇ) tI10, 

ʧʨʦʩʪʦʨʦʚʘ ʛʨʫʧʘ (ʇɻ) I4/mmm, a = 3,99040(15), c = 10,1257(3) ¡, 

V = 161,235(10) ¡
3
, Rɺ = 0,0360, Rʈ = 0,0573, ɢ

2
=1,42). ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʧʨʦʩʪʦʨʦʚʝ ʟʘʧʦʚʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʦʣʫʢʠ ʢʘʨʢʘʩʘʤʠ ʟ ʘʪʦʤʽʚ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ 

ʥʘʚʢʦʣʦ ʘʪʦʤʽʚ ɻʘʜʦʣʽʥʽʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɻʘʜʦʣʽʥʽʡ, ʂʦʙʘʣʴʪ, ˆʝʨʤʘʥʽʡ, ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ ʤʝʪʦʜ 

ʧʦʨʦʰʢʫ, ʢʨʠʩʪʘʣʽʯʥʘ ʩʪʨʫʢʪʫʨʘ. 

ɺʩʪʫʧ. ʆʩʦʙʣʠʚʽʩʪʶ ʧʦʪʨʽʡʥʠʭ ʩʠʩʪʝʤ R-ʄ-Ge (R - ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʡ 

ʤʝʪʘʣ, ʄ - d-ʤʝʪʘʣ IV ʧʝʨʽʦʜʫ) ʻ ʫʪʚʦʨʝʥʥʷ ʥʠʟʢʠ ʪʝʨʥʘʨʥʠʭ ʽʥʪʝʨʤʝʪʘʣʽʜʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʜʥʘʢʦʚʠʤ ʚʤʽʩʪʦʤ ʄ ʪʘ ʍ ʢʦʤʧʦʥʝʥʪʽʚ [1-3]. ʎʽ ʩʧʦʣʫʢʠ 

ʥʘʣʝʞʘʪʴ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʪʠʧʽʚ Gd6Cu8Ge8, Ce2Cu3Ge3, CeGa2Al2, CaBe2Ge2, 

ThCr2Al2, ZrNiAl , TiNiSi, LiGaGe, CaIn2, AlB2, NdPtSb ʪʦʱʦ. ɸʙʩʦʣʶʪʥʠʤ 

ʨʝʢʦʨʜʩʤʝʥʦʤ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʩʪʨʫʢʪʫʨʥʠʡ ʪʠʧ 

CeGa2Al2, ʷʢʠʡ ʻ ʚʧʦʨʷʜʢʦʚʘʥʦʶ ʥʘʜʩʪʨʫʢʪʫʨʦʶ ʜʦ ʉʊ BaAl4.  
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ɺʧʝʨʰʝ ʧʨʦ ʪʝʨʥʘʨʥʠʡ ˇʝʨʤʘʥʽʜ Gdʉʦ2Ge2 ʧʦʚʽʜʦʤʠʣʠ ʘʚʪʦʨʠ ʧʨʘʮʽ [4], 

ʷʢʽ ʧʨʦʚʝʣʠ ʣʠʰʝ ʧʝʨʰʠʡ ʝʪʘʧ ʩʪʨʫʢʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʮʽʻʾ ʩʧʦʣʫʢʠ. ʄʘʛʥʽʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʦʣʫʢʠ Gdʉʦ2Ge2 ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʚʪʦʨʠ  ʧʨʘʮʴ [5, 6].  

ʄʝʪʘ ʨʦʙʦʪʠ. Mʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʨʥʘʨʥʦʛʦ ʛʝʨʤʘʥʽʜʫ Gdʉʦ2Ge2 ʪʘ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʠ 

ʩʧʦʣʫʢʠ. 

ʄʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʧʣʘʚʠ ʤʘʩʦʶ 1 ʛ ʚʠʛʦʪʦʚʠʣʠ ʚ ʝʣʝʢʪʨʦʜʫʛʦʚʽʡ 

ʧʝʯʽ ʟ ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʥʘ ʤʽʜʥʦʤʫ ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʦʤʫ ʧʦʜʽ. 

ʇʣʘʚʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʘʪʤʦʩʬʝʨʽ ʦʯʠʱʝʥʦʛʦ ʘʨʛʦʥʫ ʟ ʤʝʪʘʣʽʚ ʚʠʩʦʢʦʾ ʯʠʩʪʦʪʠ 

(ʥʝ ʤʝʥʰʝ 99,85 ʤʘʩ. % ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ). ʗʢ ʛʝʪʝʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʛʫʙʯʘʩʪʠʡ ʪʠʪʘʥ. ʉʧʣʘʚʠ ʚʽʜʧʘʣʶʚʘʣʠ ʜʣʷ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʧʨʠ 600Áʉ ʧʨʦʪʷʛʦʤ 

900 ʛʦʜ ʫ ʚʘʢʫʫʤʦʚʘʥʽʡ ʢʚʘʨʮʦʚʽʡ ʘʤʧʫʣʽ. ʇʽʩʣʷ ʚʽʜʧʘʣʫ ʟʨʘʟʢʠ ʛʘʨʪʫʚʘʣʠ ʫ 

ʭʦʣʦʜʥʽʡ ʚʦʜʽ ʙʝʟ ʨʦʟʙʠʚʘʥʥʷ ʘʤʧʫʣ. ʂʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʩʠʥʪʝʟʦʚʘʥʦʾ 

ʩʧʦʣʫʢʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ ʜʠʬʨʘʢʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʧʦʣʽʢʨʠʩʪʘʣʫ ʟʘ 

ʤʘʩʠʚʦʤ ʜʠʬʨʘʢʮʽʡʥʠʭ ʜʘʥʠʭ ʜʚʦʬʘʟʥʦʛʦ ʟʨʘʟʢʘ ʩʢʣʘʜʫ Gd14,3Co54,1Ge28,6, 

ʦʜʝʨʞʘʥʠʤ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʽ ɼʈʆʅ-2ʄ (Fe Ka ï ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ).  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʫʤʦʚʠ 

ʦʜʝʨʞʘʥʥʷ ʤʘʩʠʚʫ ʜʠʬʨʘʢʮʽʡʥʠʭ ʜʘʥʠʭ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʫʪʦʯʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʩʧʦʣʫʢʠ GdCo2Ge2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ.1.   

ɼʨʫʛʦʶ ʬʘʟʦʶ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ Co (CT ʉu, ʉʇ cF4, 

ʇɻ Fm-3m). ʇʨʦʬʽʣʴʥʽ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ ʫʪʦʯʥʝʥʦ ʤʝʪʦʜʦʤ ʈʽʪʚʝʣʴʜʘ ï 

ʧʦʨʽʚʥʷʥʥʷʤ ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʨʦʬʽʣʽʚ ʜʠʬʨʘʢʪʦʛʨʘʤ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ (ʨʠʩ 1.).  

ʋʩʽ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʧʨʦʛʨʘʤ FullProf Suite 

[7]. ʂʦʦʨʜʠʥʘʪʠ ʪʘ ʽʟʦʪʨʦʧʥʽ ʧʘʨʘʤʝʪʨʠ ʪʝʧʣʦʚʠʭ ʢʦʣʠʚʘʥʴ ʘʪʦʤʽʚ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣ. 2, ʤʽʞʘʪʦʤʥʽ ʚʽʜʜʘʣʽ (d) ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʯʠʩʣʘ (ʂʏ) ʘʪʦʤʽʚ ï ʫ ʪʘʙʣ. 3. 

ʄʽʞʘʪʦʤʥʽ ʚʽʜʜʘʣʽ ʜʦʙʨʝ ʢʦʨʝʣʶʶʪʴ ʟ ʩʫʤʘʤʠ ʘʪʦʤʥʠʭ ʨʘʜʽʫʩʽʚ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʩʫʪʪʻʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʤʽʞʘʪʦʤʥʠʭ ʚʽʜʜʘʣʝʡ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. 
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ʊʘʙʣʠʮʷ 1. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʫʤʦʚʠ ʦʜʝʨʞʘʥʥʷ ʤʘʩʠʚʫ ʜʠʬʨʘʢʮʽʡʥʠʭ ʜʘʥʠʭ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʫʪʦʯʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʦʣʫʢʠ GdCo2Ge2 

ʉʢʣʘʜ ʟʨʘʟʢʘ Gd14,3Co54,1Ge28,6 

ɺʤʽʩʪ ʬʘʟʠ, % 83,4(3) 

ʉʢʣʘʜ ʩʧʦʣʫʢʠ GdCo2Ge2 

ʉʪʨʫʢʪʫʨʥʠʡ ʪʠʧ CeAl2Ga2 

ʉʠʤʚʦʣ ʇʽʨʩʦʥʘ, ʧʨʦʩʪʦʨʦʚʘ ʛʨʫʧʘ tI10, I4/mmm 

ʇʘʨʘʤʝʪʨʠ ʢʦʤʽʨʢʠ:  a, ¡ 

  c, ¡ 

3,99040(15) 

10,1257(3) 

ʆʙôʻʤ ʢʦʤʽʨʢʠ V, ¡
3
 161,235(10) 

ɻʫʩʪʠʥʘ Dʍ, ʛÖʩʤ
-3
 8,657 

ʇʘʨʘʤʝʪʨ ʪʝʢʩʪʫʨʠ G, [ʥʘʧʨʷʤ] 0,664(3), [001] 

ɯʥʪʝʨʚʘʣ 2ɗ, Ü / ʢʨʦʢ, Ü /  ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ, c 10-124 / 0,05 / 3 

ʇʘʨʘʤʝʪʨʠ ʰʠʨʠʥʠ ʧʽʢʽʚ: U 

  V 

  W 

0,07(2) 

0,24(3) 

0,027(9) 

ʇʘʨʘʤʝʪʨ ʟʤʽʰʫʚʘʥʥʷ         ɖ 0,82(3) 

ʇʘʨʘʤʝʪʨ ʘʩʠʤʝʪʨʽʾ ʧʽʢʽʚ  P1 

  P2 

0,095(7) 

0,005(3) 

ʌʘʢʪʦʨʠ ʨʦʟʙʽʞʥʦʩʪʽ:  RB 

 RF 

 Rp 

 Rwp 

 ɢ
2
 

0,0360 

0,0262 

0,0573 

0,0728 

1,42 

ʂʽʣʴʢʽʩʪʴ ʫʪʦʯʥʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 24 
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ʊʘʙʣʠʮʷ 2. 

ʂʦoʨʜʠʥʘʪʠ ʪʘ ʽʟʦʪʨʦʧʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʣʠʚʘʥʥʷ ʘʪʦʤʽʚ ʫ ʩʪʨʫʢʪʫʨʽ 

ʩʧʦʣʫʢʠ GdCo2Ge2 

ɸʪʦʤ ʇʉʊ ʭ y z Bʽʟʦ, ¡
2
 

Gd 2a 0 0 0 0,38(8) 

Co 4d 0 1/2 1/4 0,52(11) 

Ge 4e 0 0 0,3730(2) 0,82(10) 

 

ʊʘʙʣʠʮʷ 3. 

ʄʽʞʘʪʦʤʥʽ ʚʽʜʩʪʘʥʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʯʠʩʣʘ ʘʪʦʤʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʩʧʦʣʫʢʠ 

GdCo2Ge2 (ʉʊ CeAl2Ga2, ʉʇ tI10, ʇɻ I4/mmm) 

ɸʪʦʤʠ d, ¡ ʂʏ 

Gd 

ï 8Ge 

ï 8Co 

ï 2Ge 

ï 4Gd 

3,1013(8) 

3,2232(1) 

3,7708(7) 

3,9901(17) 

22 

Co 

ï 4Ge 

ï 4Co 

ï 4Gd 

2,3515(11) 

2,8216(1) 

3,2232(1) 

12 

Ge 

ï 4Co 

ï Ge 

ï 4Gd 

2,3515(11) 

2,572(3) 

3,1013(8) 

9 

ɽʣʝʤʝʥʪʘʨʥʫ ʢʦʤʽʨʢʫ ʩʧʦʣʫʢʠ GdCo2Ge2 ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʤʥʦʛʦʛʨʘʥʥʠʢʠ 

ʘʪʦʤʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ʂʦʦʨʜʠʥʘʮʽʡʥʠʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤʠ ʘʪʦʤʽʚ Gd ʻ 

ʜʚʘʜʮʷʪʠʜʚʦʭʚʝʨʰʠʥʥʠʢʠ ʫ ʬʦʨʤʽ ʛʝʢʩʘʛʦʥʘʣʴʥʠʭ ʧʨʠʟʤ ʟ ʜʝʩʷʪʴʤʘ 

ʜʦʜʘʪʢʦʚʠʤʠ ʘʪʦʤʘʤʠ), ʘʪʦʤʽʚ Co ï ʜʝʬʦʨʤʦʚʘʥʽ ʢʫʙʦʦʢʪʘʝʜʨʠ, ʘ ʘʪʦʤʽʚ Ge ï 

ʪʝʪʨʘʛʦʥʘʣʴʥʽ ʘʥʪʠʧʨʠʟʤʠ ʟ ʦʜʥʠʤ ʜʦʜʘʪʢʦʚʠʤ ʘʪʦʤʦʤ. 
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2ɗ, Ü 

ʈʠʩ. 1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (ʪʦʯʢʠ), ʨʦʟʨʘʭʦʚʘʥʘ (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ) ʪʘ ʨʽʟʥʠʮʝʚʘ 

(ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ʚʥʠʟʫ ʨʠʩʫʥʢʘ) ʜʠʬʨʘʢʪʦʛʨʘʤʠ ʟʨʘʟʢʘ ʩʢʣʘʜʫ Gd14,3Co54,1Ge28,6 

(Fe Ka-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ɺʝʨʪʠʢʘʣʴʥʽ ʨʠʩʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʣʦʞʝʥʥʷ 

ʚʽʜʙʠʪʴ hkl ʪʝʨʥʘʨʥʦʾ ʩʧʦʣʫʢʠ GdCo2Ge2 ʽ ʉʦ. 

 

   

ʈʠʩ. 2. ɽʣʝʤʝʥʪʘʨʥʘ ʢʦʤʽʨʢʘ ʩʪʨʫʢʪʫʨʠ ʩʧʦʣʫʢʠ GdCo2Ge2 ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʘʪʦʤʽʚ. 

 

 ɿʘ ʩʠʩʪʝʤʘʪʠʢʦʶ ʩʪʨʫʢʪʫʨ ʟʘ ʥʘʡʙʣʠʞʯʠʤ ʢʦʦʨʜʠʥʘʮʽʡʥʠʤ ʦʪʦʯʝʥʥʷʤ 

(ʅʂʆ) ʥʘʡʤʝʥʰ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʠʭ ʘʪʦʤʽʚ [8] ʩʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʝʥʦʾ ʩʧʦʣʫʢʠ 

GdCo2Ge2 ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ ʩʧʦʣʫʢ ʟ ʅʂʆ 16 ʫ ʚʠʛʣʷʜʽ ʛʝʢʩʘʛʦʥʘʣʴʥʦʾ 

ʧʨʠʟʤʠ ʟ ʯʦʪʠʨʤʘ ʜʦʜʘʪʢʦʚʠʤʠ ʘʪʦʤʘʤʠ ʥʘʚʧʨʦʪʠ ʜʚʦʭ ʧʘʨ ʩʫʤʽʱʝʥʠʭ ʛʨʘʥʝʡ. 
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ʊʘʢʽ ʧʦʣʽʝʜʨʠ ʱʽʣʴʥʦ ʟʘʧʦʚʥʶʶʪʴ ʧʨʦʩʪʽʨ ʫ ʩʪʨʫʢʪʫʨʽ ʪʝʨʥʘʨʥʦʛʦ 

ʽʥʪʝʨʤʝʪʘʣʽʜʫ.   

    ʋ ʜʦʩʣʽʜʞʝʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʝʨʥʘʨʥʦʛʦ ˇʝʨʤʘʥʽʜʫ GdCo2Ge2 ʘʪʦʤʠ ʤʝʥʰʦʛʦ 

ʨʦʟʤʽʨʫ ʂʦʙʘʣʴʪʫ ʪʘ ˆʝʨʤʘʥʽʶ ʫʪʚʦʨʶʶʪʴ ʧʦʜʚʦʻʥʽ ʛʦʬʨʦʚʘʥʽ ʩʪʨʽʯʢʠ, ʷʢʽ 

ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘʚʜʷʢʠ ʟʚôʷʟʢʘʤ Ge-Ge. ʅʝʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ 

ʤʽʘʪʦʤʥʠʭ ʚʽʜʜʘʣʝʡ (~5%) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʞ ʘʪʦʤʘʤʠ ʂʦʙʘʣʴʪʫ ʪʘ ˆʝʨʤʘʥʽʶ. 

ʋ ʛʝʢʩʘʛʦʥʘʣʴʥʠʭ ʧʫʩʪʦʪʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʘʪʦʤʠ ʥʘʡʤʝʥʰ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ - ɻʘʜʦʣʽʥʽʶ (ʨʠʩ. 3). 

 

 
 

ʈʠʩ. 3. ʂʘʨʢʘʩ ʟ ʘʪʦʤʽʚ Co ʪʘ Ga ʫ ʩʪʨʫʢʪʫʨʽ ʩʧʦʣʫʢʠ GdCo2Ge2. 

 

ɺʠʩʥʦʚʢʠ.  ʈʝʥʪʛʝʥʽʚʩʴʢʠʤ ʤʝʪʦʜʦʤ ʧʦʨʦʰʢʫ (ʜʠʬʨʘʢʪʦʤʝʪʨ ɼʈʆʅ-2ʄ, 

Fe Ka-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʚʠʚʯʝʥʦ cʪʨʫʢʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ ʪʝʨʥʘʨʥʦʛʦ ˇʝʨʤʘʥʽʜʫ 
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ʢʘʨʢʘʩʘʤʠ ʟ ʘʪʦʤʽʚ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʥʘʚʢʦʣʦ ʘʪʦʤʽʚ ɻʘʜʦʣʽʥʽʶ. 
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ɺʀɺʏɽʅʅʗ ʂʈʀʉʊɸʃɯʏʅʆɰ ʉʊʈʋʂʊʋʈʀ ʊɽʈʅɸʈʅʆɻʆ  

ʉʊɸʅɯɼʋ YLiSn2 

 

ʉʪʝʮʴʢʽʚ ɸʥʜʨʽʡ ʆʩʪʘʧʦʚʠʯ 

ʜ.ʭ.ʥ., ʜʦʮʝʥʪ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʘʚʣʶʢ ɺʦʣʦʜʠʤʠʨ ɺʘʩʠʣʴʦʚʠʯ 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʦʨ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʆʩʥʦʚʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʜʽʘʛʨʘʤ ʬʘʟʦʚʠʭ ʨʽʚʥʦʚʘʛ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʧʦʣʫʢ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʥʠʭ, ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʣʘʚʽʚ. ɸʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʘʮʽʢʘʚʣʝʥʥʷ ʜʦ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʦʪʨʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʡ ʤʝʪʘʣ (ʈɿʄ, R), 

ʃʽʪʽʡ ʪʘ ʨ-ʝʣʝʤʝʥʪʠ IV ʛʨʫʧʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ ʩʧʦʣʫʢ ʟ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʮʽʢʘʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [1ï4].  

ʄʝʪʘ ʨʦʙʦʪʠ. ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ʧʦʪʨʽʡʥʦʾ ʩʠʩʪʝʤʠ Y-Li-Sn, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʥʦʚʠʭ ʩʧʦʣʫʢ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ Y-Li-Sn ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ 

35 ʧʦʜʚʽʡʥʠʭ ʽ ʧʦʪʨʽʡʥʠʭ ʩʧʣʘʚʽʚ. ɿʨʘʟʢʠ ʤʘʩʦʶ 1 ʛ ʩʠʥʪʝʟʫʚʘʣʠ ʤʝʪʦʜʦʤ 

ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʧʣʘʚʣʝʥʥʷ ʰʠʭʪʠ ʟ ʢʦʤʧʘʢʪʥʠʭ ʤʝʪʘʣʽʚ ʚʠʩʦʢʦʾ ʯʠʩʪʦʪʠ (Y ʟ 

ʚʤʽʩʪʦʤ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʥʝ ʤʝʥʰʝ 0,998 ʤʘʩ. ʯʘʩʪʢʠ, Li ï 0,9996 ʤʘʩ. 

ʯʘʩʪʢʠ, Sn ï 0,9999 ʤʘʩ. ʯʘʩʪʢʠ). ʇʨʠʛʦʪʦʚʣʝʥʫ ʰʠʭʪʫ ʽʟ ʥʘʚʘʞʦʢ ʯʠʩʪʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʣʘʚʠʣʠ ʚ ʝʣʝʢʪʨʦʜʫʛʦʚʽʡ ʧʝʯʽ ʟ ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʥʘ 

ʤʽʜʥʦʤʫ ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʦʤʫ ʧʦʜʽ ʚ ʘʪʤʦʩʬʝʨʽ ʦʯʠʱʝʥʦʛʦ ʘʨʛʦʥʫ. ʆʜʝʨʞʘʥʽ 

ʟʨʘʟʢʠ ʚʽʜʧʘʣʶʚʘʣʠ ʫ ʚʘʢʫʫʤʦʚʘʥʠʭ ʢʚʘʨʮʦʚʠʭ ʘʤʧʫʣʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 400 ÁC 

ʚʧʨʦʜʦʚʞ 480 ʛʦʜʠʥ ʽ  ʛʘʨʪʫʚʘʣʠ ʚ ʭʦʣʦʜʥʽʡ ʚʦʜʽ, ʥʝ ʨʦʟʙʠʚʘʶʯʠ ʘʤʧʫʣ. 

ʌʘʟʦʚʠʡ ʘʥʘʣʽʟ ʩʠʥʪʝʟʦʚʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʘʩʠʚʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʠʬʨʘʢʮʽʾ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʦʜʝʨʞʘʥʠʭ 
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ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʬʨʘʢʪʦʤʝʪʨʫ URD-6 (Cu ʂŬ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʩʠʚ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʥʘ 

ʜʠʬʨʘʢʪʦʤʝʪʨʽ STOE STADI P (Cu ʂŬ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ʑʦʙ ʟʘʧʦʙʽʛʪʠ 

ʪʝʢʩʪʫʨʫʚʘʥʥʶ, ʟʨʘʟʢʠ ʥʘʥʦʩʠʣʠʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʢʚʘʨʮʝʚʦʾ ʢʶʚʝʪʠ ʫ ʚʠʛʣʷʜʽ ʧʘʩʪʠ 

ʟ ʧʦʨʦʰʢʫ ʩʧʣʘʚʫ, ʨʦʟʪʝʨʪʦʛʦ ʚ ʽʥʜʠʬʝʨʝʥʪʥʽʡ ʦʣʽʾ. ɼʣʷ ʫʩʫʥʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʦʤʠʣʦʢ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ ʢʫʪʽʚ ʚʽʜʙʠʪʴ ʥʘ 

ʜʠʬʨʘʢʪʦʛʨʘʤʽ, ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʩʧʣʘʚ ʚʚʦʜʠʚʩʷ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥʜʘʨʪ ï ʧʦʨʦʰʦʢ 

Cʠʣʽʮʽʶ (ʘSi = 0,543107 ʥʤ).  

ʆʩʢʽʣʴʢʠ ʃʽʪʽʡ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽʚ, ʪʦ ʡʦʛʦ ʚʤʽʩʪ ʫ ʩʧʣʘʚʘʭ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʧʦʣʫʤʝʥʝʚʦʾ ʬʦʪʦʤʝʪʨʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʣʫʤʝʥʝʚʠʡ ʬʦʪʦʤʝʪʨ Carl 

Zeiss Flapho-4. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʃʽʪʽʶ ʩʧʣʘʚ ʤʘʩʦʶ ʜʦ 

150 ʤʛ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʯʠʥʷʣʠ ʚ 25 ʤʣ 1ʄ HCl, ʘ ʧʦʪʽʤ ʧʨʠʛʦʪʦʚʘʥʠʡ ʨʦʟʯʠʥ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʫʤʝʥʝʚʦʛʦ ʬʦʪʦʤʝʪʨʘ Flapho-4, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʡ ʬʽʣʴʪʨ (671 ʥʤ). ɺʠʤʽʨʷʥʝ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʃʽʪʽʶ ʫ 

ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʨʦʟʯʠʥʽ ʚʠʤʽʨʶʚʘʣʠ ʚ ʤʛ/ʣ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʝʨʝʨʘʭʫʚʘʪʠ ʚ ʘʪʦʤʥʽ 

ʘʙʦ ʤʘʩʦʚʽ ʚʽʜʩʦʪʢʠ ʣʫʞʥʠʡ ʤʝʪʘʣ ʫ ʩʧʣʘʚʽ.  

ʈʦʟʨʘʭʫʥʢʠ ʪʘ ʽʥʜʝʢʩʫʚʘʥʥʷ ʧʦʨʦʰʢʦʚʠʭ ʜʠʬʨʘʢʪʦʛʨʘʤ ʧʨʦʚʦʜʠʣʠʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤ LɸʊʉʆN (ʫʪʦʯʥʝʥʥʷ ʧʝʨʽʦʜʽʚ ˇʨʘʪʢʠ) [5] ʽ POWDER 

CELL-2.3 (ʨʦʟʨʘʭʫʥʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʜʠʬʨʘʢʪʦʛʨʘʤ) [6]. ʈʦʟʨʘʭʫʥʢʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ CSD [7] ʪʘ FullProf 98 [8]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜʧʘʣʫ ʫ ʧʦʪʨʽʡʥʽʡ ʩʠʩʪʝʤʽ 

ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽʩʥʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʙʽʥʘʨʥʠʭ ʬʘʟ ʧʦʜʚʽʡʥʠʭ ʩʠʩʪʝʤ YïSn ʪʘ 

LiïSn, ʘ ʪʘʢʦʞ ʪʝʨʥʘʨʥʦʾ ʬʘʟʠ YLiSn, ʷʢʘ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʨʘʥʽʰʝ [9]. ʆʢʨʽʤ ʮʽʻʾ 

ʬʘʟʠ, ʚ ʩʠʩʪʝʤʽ YïLiïSn ʧʨʠ 400 Áʉ ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷ ʥʦʚʦʾ ʪʝʨʥʘʨʥʦʾ 

ʩʧʦʣʫʢʠ YLiSn2, ʷʢʘ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤʫ ʪʠʧʽ CeNiSi2 ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʨʪʦʨʦʤʙʽʯʥʦʶ ʩʠʤʝʪʨʽʻʶ (ʧʨʦʩʪʦʨʦʚʘ ʛʨʫʧʘ oS16, ʩʠʤʚʦʣ 

ʇʽʨʩʦʥʘ Cmcm, ʧʘʨʘʤʝʪʨʠ ʢʦʤʽʨʢʠ: a = 0,4252(1) ʥʤ, b = 1,8001(7) ʥʤ, c = 

0,4339(1) ʥʤ). ʋ ʩʠʩʪʝʤʽ ʥʝ ʚʠʷʚʣʝʥʦ ʨʦʟʯʠʥʥʦʩʪʽ ʪʨʝʪʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫ ʙʽʥʘʨʥʠʭ 

ʬʘʟʘʭ.  
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ɺʠʩʥʦʚʦʢ. ʤʝʪʦʜʦʤ ʧʦʨʦʰʢʫ ʜʦʩʣʽʜʞʝʥʦ ʢʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʥʦʚʦʾ 

ʪʝʪʨʘʨʥʦʾ ʩʧʦʣʫʢʠ YLiSn2 (ʩʪʨʫʢʪʫʨʥʠʡ ʪʠʧ CeNiSi2, ʧʨʦʩʪʦʨʦʚʘ ʛʨʫʧʘ Cmcm). 

ɻʫʩʪʠʥʘ ʩʪʘʥʽʚ ʚ ʦʙʣʘʩʪʽ ʨʽʚʥʷ ʌʝʨʤʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝʪʘʣʽʯʥʠʡ ʪʠʧ ʟʚôʷʟʢʫ ʫ 

ʜʦʩʣʽʜʞʝʥʽʡ ʬʘʟʽ. 
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Introduction.  Modern mechanical engineering in Ukraine is developing on the 

basis of large production association, which includes billets, forging and pressing, 

foundry, finishing workshops, workshops for thermal, machining of metals and other 

production sites. They also include testing stations and auxiliary production units. 

Aim  is to identify the consist and amount of harmful substances emissions into 

the atmosphere by sections of the machine-building enterprises. 

The largest sources of dust and gas emissions in foundry sections are the 

follow: furnace, arc and induction furnaces, storage sites, processing of charge and 

molding materials etc. 

In melting process of 1 metal ton in the open cast iron furnace, the 900-1200 

m3 of flue gas is emitted, which includes: carbon, sulfur and nitrogen oxides, oil 

vapors, polydispersed dust and others. At the flue gas dilution with the air which 

sucked in through the loading window of the furnace, the leaving gases quantity 

increases in 1,5-3,5 times. 

The parameters and composition of the emitted gases from the cast iron furnace 

have been presented in Table 1. The chemical composition of dust released from 

furnaces depends of the composition of the loaded metal, fuel, operating conditions 

of the furnaces and could vary within (wt.%,%): SiO2 ï 20 - 50; ʉʘʆ - 2-12; ɸl2O3 - 

0,5 - 6; ʄgʆ -0,5-4; ʄnʆ - 0,5-2,5; (Fʝʆ + Fʝ2O3) ï 10-36; ʉ ï 30 ï 45. 
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Table 1. 

Harmful substances emissions into the atmosphere from cast iron furnaces 

Air supply to the 

furnace (m
3
/hour) 

during: 

Emissions, kg/hour The flue 

gases 

temperatu

re, 
.
ʉ 

Consum

ption of 

gas 

waste, 

m
3
/hour 

Productivi

ty of the 

furnace, 

t/hour blast flue gases 

emission  

dust ʉʆ SO2 NO, 

NO2 

2 850 2 500 26 190 5,0 0,15 160 7 500 3 

4 800 4 250 50 370 8,0 0,30 180 11 500 5 

6 700 6 250 74 480 11,0 0,45 200 15 000 7 

9 600 9 500 100 680 12,5 0,80 250 21 000 10 

14 400 13 800 150 920 17,0 1,20 260 30 000 15 

 

The median dust size for the hot blast is 20 microns, and for a cold blast it is 70 

microns. In closed cast-iron furnaces with a capacity of 5-10 t/h per 1 ton of burnt 

iron, there are exude of 11-13 kg of dust, 190-200 kg of carbon monoxide, 0.4 kg of 

sulfur dioxide, 0.7 kg of hydrocarbons. The concentration of dust in the exhaust gases 

is 5-10 g/m
3
 and the median dust size is 35 microns. Table 2 shows the pollutant 

emissions from electric arc furnaces during steel smelting. 

Table 2  

The pollutant emissions from electric arc furnaces during steel smelting 

The furnace 

capacity, t 

Furnace productivity, 

t\hour 

Emissions, kg\t 

dust ʉʆ NO, 

NO2 

0,5 0,33 9,9 1,4 0,27 

1,5 0,94 9,8 1,2 0,26 

5,0 2,0 9,4 1,3 0,26 

10,0 3,0 8,8 1,4 0,27 

20,0 5,9 8,1 1,5 0,29 

50,0 11,4 6,9 1,4 0,28 

100,0 21,0 6,6 1,5 0,29 

 

The chemical composition of the dust depends on the grade of the molten steel. 

the considerable amount of dust and gases emitted into the atmosphere by the foundry 

sections, which engaged in the preparation, processing, use of charge and molding 

minerals. 
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Dust, acid and oil aerosols (fog), carbon monoxide, sulfur dioxide, etc. are 

emitted in the processes of heating and metal processing in forging and pressing and 

rolling mills. 

The rolling mill dust emission is on average 200 g per ton of rolled products. If 

in the process of rolling used fire cleaning the surface of the workpieces, then the 

allocation of dust increases to 500-2000 g per ton. 

There is in heat metal process in flame furnaces of blacksmith shops, the 

carbon monoxide, sulfur, nitrogen and other combustion products are emitted. 

The source of a large amount of pollution could be the evaporation process, 

even if the evaporation of a small amount of substances in an open way, that is, in the 

presence of unorganized sources of environmental pollution. 

Conclusion. The machine-building industry is one of the most influential to the 

environment, so the environmental management systems creation for machine-

building enterprises is the actual issue today. 

The issue of minimizing the engineering industry impact on the environment 

could be solved by the combination of management and engineering activities. It is 

proposed to increase the efficiency of existing methods of cleaning industrial 

emissions into the environment, to introduce new alternative technologies 

(environmentally friendly, waste-free) and preventive measures to improve the 

environmental safety level of machine-building enterprises. 
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Introductions. Energy is the primary and most universal measure of all kinds 

of work by human beings and nature. Energy is a crucial input in the process of 

economic, social and industrial development. As conventional energy sources are 

depleting day by day, utilization of alternative energy sources is the only solution. 

The increased power demand, depleting fossil fuel resources and growing 

environmental pollution have led the world to think seriously for other alternative 

sources of energy. Basic concepts of alternative energy resources are related to the 

issues of sustainability, renewability and pollution reduction. 

Aim.The aim of the paper is to analyze the most likely renewables for gird 

connection in Algeria. 

Brief review of energy sector in Algeria:  

Algeria is in the top five for the production of natural gas and in the top ten for 

oil production in the world, respectively. Additionally, the vast majority of the 

generated energy depends on natural gas and 94% of this energy is recently obtained 

from natural gas. So, half of the produced gas is used to generate energy. Electricity 

consumption in Algeria will increase to 83 TWhr in 2020 and up to 150 TWhr in 

2030. In the light of the projection studies, oil reserves can cover only the next 50 

years, while natural gas will be available only over the next 70 years [9, 10]. 

Residential electricity consumption in Algeria has the highest portions with 

64% as it illustrated in the Fig. 1[11] 
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Fig. 1. Electricity consumption in Algeria  

 

Notions and principle on renewable energies: 

Renewable energy means energy from the sun, wind, the heat of the earth, 

water or even biomass. Unlike fossil fuels, Renewable Energies are unlimited 

resource energies. 

Renewable energies such as wind, solar, biomass and hydropower are 

promising solutions to compete with mass energy sources such as fossil and nuclear. 

 

 

Fig. 2. Global renewable electricity production by region 

 

Materials and methods. 

It is possible to use a photovoltaic generator in a non-autonomous way, by 

connecting it to the public electricity distribution network. In this case, the energy 

produced is either consumed on site by the site or is sold on the network in the event 
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of excess production. When there is a deficit or during unfavorable moments, the 

network supplies the site. Therefore there is no battery. 

 

Fig. 3. Scheme of a photovoltaic system connected to an electrical network 

 

Wind energy has been used for at least two thousand years. In Mesopotamia, 

around 1700 BC, wind power was used for irrigation and to grind grain.Mechanical 

wind pumps were largely used in the 19th century to provide energy for irrigation, 

drainage, etc. and have marked the landscape of many countries. 

Wind energy is an important and effective renewable energy resource of 

Algeria. The southwest have strongest winds, as shown in the next Figure 4, 

particularly near Adrar. So the first wind farms were completed in 2013 that 

generates 10 MW With the installation of 12 Gamesa 850kW turbines [12]. 

The modern use of wind power is today almost exclusively used for the 

production of electricity. The major discovery of wind power was made with the oil 

crisis in 1973, when the skyrocketing oil prices went from US $ 12 to US $ 35. 

Suddenly, the OECD countries wanted to become more independent of oil 

imports and turned to the development of wind power, almost exclusively for the 

production of electricity. Twenty years later, wind turbine technology has matured 

and wind turbines have grown from 10 kW to over 3,000 kW 
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Fig. 5. the evolution and forecast of wind power and solar PV capacities in the 

world 2000-2023 

Geothermal Energy 

There are more than 240 sites for inventory of the thermal springs at now in 

Algeria. The temperature of hot Algerian waters varies between 22 and 98 ÁC. The 

recorded temperatures of highest springs are 68 ÁC in the western area 

(HammamBouhnifia), 80 ÁC in the central area (Hammam El Biban) and 98 ÁC in the 

eastern area (HammamMaskhoutine) in northern Algeria  

Resultsanddiscussion.  

Power grids have three main functions: power generation, transmission and 

distribution, as shown in Figure .6 the first step is the generation of power at the 

power station (coal, nuclear, geothermal, power station hydroelectric). The second 

stage is the transmission of power, which involves the transfer of electricity from the 

power plants to supply the distribution systems of the enterprises. In the end, energy 

distribution complements the functions of power grids by supplying energy to 

consumers. 

Presently, the grid is facing a multitude of challenges that can be outlined in 

those categories [16]: 

Å One way communication. 

Å Dependency on a high capacity fossil fuel generation. 

Å Increasing carbon emissions. 

Å Getting a large amount of power in one. 
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Å Using a long transmission lines to deliver power. 

Å Cost of the invoice of electricity. 

Å Impact of renewable energy in the grid. 

 

Fig.6. The Electric Grid [15] 

In the era of development of new types of energy sources it is important to 

investigate the most likely sources to integrate to the electricity network. 

Conclusions. Today for all countries, the transformation of 

traditionalelectricity grids into a SmartGrids has become aninevitable future 

especially those with renewable energyresources. For Algeria the most perspective 

are: Solar, Wind and Geothermal energy resources. 
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Introductions.  Conferencing is a communication service (function, service) 

that provides the possibility of simultaneous telephone communication of three or 

more subscribers (interlocutors). 

Conferencing is designed to hold meetings for numerous participants, when 

several people sitting in the same room, attract remote interlocutors to active 

discussion using modern communication channels ï telephony or the Internet. At the 

same time, such a high quality level of communication is ensured, as if all conference 

participants are talking while sitting in close proximity at the same conference table 

in the same room. 

Aim. Videoconferencing is used as an operating machine that makes decisions 

in a particular area in the local area, which is used to effectively manage and use 

communications. 

The main role in video conferencing is played by communication channels 

between subscribers. Here are some ways to organize video conferencing channels. 

Materials and methods. The simplest and cheapest method of video 

conferencing is via the Internet. However, the quality of the communication session 

in this case may be low, since the Internet is not a guaranteed transmission channel 

for audio and video data. Added to this is the problem of video conferencing, that is, 

it can become "public domain". Video conferencing over the Internet requires static 

IPs and communication channels with a throughput of at least 384 kbps on both sides 

(for outbound and inbound traffic). 

Configuring GRE (Generic Routing Encapsulation) communication is more 

difficult. The protocol belongs to the network layer. It can encapsulate other 
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protocols and then route the entire set to its destination. In this case, there is minimal 

protection for video traffic on the Internet, which prevents a certain number of 

"inexperienced" intrusions into the information cloud of video conferencing. The 

same principle, though much higher security, is embedded in IPsec.  

Organization of ISDN (Integrated Services Digital Network) video 

conferencing channels. Digital Integrated Services Networks are networks where the 

primary mode of communication is the mode of switching channels with digital data 

processing. 

ISDN has several advantages over traditional analogue networks, however, it 

has some critical disadvantages compared to new telecommunication technologies: 

- it is difficult to track where a communication failure occurred; 

- low speed of recovery of communication channels; 

- the relatively high cost of using inter-regional communication services. 

Organization of video conferencing channels using IP VPN MPLS 

(Multiprotocol Label Switching) technology. MPLS implements a data transmission 

mechanism that emulates the various properties of packet-switched networks over 

packet-switched networks. IP VPN MPLS communication service is currently one of 

the most reliable and inexpensive for video conferencing. This is facilitated by VPN 

(Virtual Private Network) technology, which enables one or more secure network 

connections (logical network) over another network.  

IP VPN MPLS technology is classified as a trusted zone. It is used in cases 

where the transmission environment can be considered reliable and only the problem 

of creating a virtual subnet within a larger network needs to be solved. 

Results and discussion. Standard data transmission protocols are intended to 

make video conferencing as widespread as telephone and fax communications. Video 

Conferencing Protocol - leaves the choice of the customer for this service and is a 

certain set of agreements that determines the exchange of data between the same OSI 

(Open Systems Interconnection) levels of different subscribers. Protocols define the 

means of data transmission and error handling on the network and allow the 

development of standards that are not tied to a specific hardware platform. 
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Conclusions. Standard data transfer protocols are designed to make video 

conferencing is as common as telephone and fax communication. Thanks to support 

system protocols video conferencing from different manufacturers can easily install 

interconnection and interconnect with other telecommunication devices. 
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Introductions . Nowadays, the problem of salinization of water is very 

common in Ukraine due to natural and anthropogenic factors, and industrial regions 

suffer the most. The high level of mineralization is occurred due to the presence of 

coal, iron ore and uranium mines. Great contribution to the salinity of water objects is 

made by the discharge of mine water, saline wastewater, water from cooling systems 

and brine infiltration of many slime storages. Unfortunately, modern methods of 

saline water treatment do not solve the problem, but only aggravate the situation in 

densely populated areas with well-developed industry. 

The solution to this problem is the introduction of innovative complex water 

desalination technologies at the utilities and industrial enterprises. It will helps to use 

water that has an increased mineralization, which will ensure a significant reduction 

of discharges of mineralized sewage and will lead to improvement of the quality of 

groundwater. 

Membrane technologies have high efficiency and can be used at different 

stages of water treatment, as well as together with other methods of purification. 

In regions with a lack of fresh water, membrane technologies are widely used 

to desalinate highly mineralized waters. 
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Depending on the quality of the water and the requirements for the treated 

water, only membrane separation methods can be used for water treatment and 

wastewater treatment in a technologically grounded combination. 

Aim. The goal of this research work was to study the processes of desalination 

of mineralized waters for the creation of innovative technologies of desalination of 

mineralized waters for ecologically safe water use systems. 

Materials and methods. In this work, water desalination was studied using 

cartridges with low-pressure reverse osmosis membrane Filmtec TW30-1812-50 and 

the properties of the membrane is described in Table 1. 

 

Table 1  

Properties of the reverse osmosis membrane Filmtec TW30ī1812ī50 

Parameter Value 

Productivity, dm
3
/day at a pressure of 4-7 bar and 

temperature 25 Áʉ 
225ī395 

Stable salt removal, % 98 

Minimal salt removal, % 96 

Maximum water supply, dm
3
/min 7.6 

Maximum operating pressure, bar 21 

Maximum operating temperature, Áʉ 45 

Maximum colloidal index 5 

Ph range (long-term work) 2ī11 

Ph range (flushing up to 30 min) 1ī13 

Maximum concentration of free chlorine, mg/dm
3
 < 0.1 

Size, mm 295Ĭ55 

 

The model solution was used through experiments: 

hardness ï 9.0 mg-eqv/dm
-3
,  

alkalinity ï 5.0 mg-eqv/dm
-3
,  

SO -2

4  ï 13.0 mg-eqv/dm
-3
,  
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Cl
-
 ï 3.5 mg-eqv/dm

 3
,  

ʨʅ = 8.9. 

For desalination of water, samples of 10 dm
3
 were used. The degree of 

selection of permeate was changed from 10 to 90 %. The concentrations of chlorides, 

sulfates, hardness and alkalinity were determined in initial solutions and in permeate. 

The selectivity and productivity of the membrane were calculated. 

In the work, the effect of the mechanical water purification on the productivity 

and selectivity of the reverse osmosis membrane of low pressure Filmtec 

TW30ī1812ī50 was determined (ʊʨʫʩ ɯ.ʄ. ɺʧʣʠʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʜʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʚʦʨʦʪʥʴʦʦʩʤʦʪʠʯʥʦʛʦ ʦʧʨʽʩʥʝʥʥʷ ʚʦʜʠ / 

ɯ.ʄ. ʊʨʫʩ, ʄ.ɼ. ɻʦʤʝʣʷ, ɺ.ʄ. ʈʘʜʦʚʝʥʯʠʢ // ɺʽʩʥʠʢ ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɼʘʣʷ. ï 2013. ï ˉ 9 (198) ʏ.2. 

ï ʉ. 197-202.). 

Results and discussion. The membrane Filmtec TW-30-1812-50 provides en 

effective water desalting at pressures up to 1 MPa (in this case, P = 0.3 MPa) with 

high process efficiency. Despite the fact that through a cassette with a reverse 

osmosis membrane only 10 dm
3
 of model solution was passed, its pre-lighting 

significantly influenced the productivity of the membrane.  

During filtering an increase in membrane productivity on 12-20 % is observed 

(Fig. 1). 

The efficiency of removal of chlorides, sulfates and ions of hardness from 

water slightly depends on the pre-purification of water. When desalting the model 

solution, the highest residual concentrations of chlorides were fixed in the permeate. 

The residual concentrations of sulfates and hardness ions were rather low. The 

content of ions in concentrates was determined by their initial concentration and the 

effectiveness of detention on the membrane. 
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Figure 1. Dependence of the productivity of the reverse osmosis membrane 

Filmtec TW-30-1812-50 on the degree of selection of permeate during 

desalination of unfiltered (1) and filtered model solution (2) 

 

In concentrates, the increase in concentrations of all cations and anions that 

were controlled in this process were observed. The highest concentrations correspond 

to hardness ions and to sulfates. 

Since the efficiency of water purification from any ions depends not only on 

the residual concentrations of ions, but also on their initial concentration, then the 

efficiency of the water purification process from any ions is better to evaluate by the 

values of the membrane selectivity (Fig. 2, Fig. 3, Fig. 4). 

During filtering, the Filmtec TW30-1812-50 membrane was characterized by 

the lowest selectivity of 89-95% in relation to chlorides (Fig. 2); the selectivity 

towards sulfates and ions of hardness reached the values 98.8ï99.7% (Fig. 3, (Fig. 4). 
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Figure 2. Dependence of the selectivity of the reverse osmosis membrane 

on chlorides (unfiltered (1), filtered model solution (2)) 

 
Figure 3. Dependence of the selectivity of the reverse osmosis membrane 

on sulfates (unfiltered (1), filtered model solution (2)) 
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Figure 4. Dependence of the selectivity of the reverse osmosis membrane 

on ions of hardness (unfiltered (1), filtered model solution (2)) 

 

 

Figure 5. Dependence of the concentrations of chlorides (1) and alkalinity 

(2) in concentrate of the reverse osmosis membrane Filmtec TW-30-1812-50 on 

the degree of selection of permeate during desalination of filtered model solution 
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Figure 6. Dependence of the concentrations of sulfates (1), hardness (2) in 

concentrate of the reverse osmosis membrane Filmtec TW-30-1812-50 on the 

degree of selection of permeate during desalination of filtered model solution 

 

The effectiveness of water purification can also be evaluate by the residual 

concentrations of chlorides, sulfates and hardness ions in permeates and their content 

in concentrate. It should be noted that in all cases concentrates, which formed, 

together with sulfates (å 60.0 mg-eqv/dm
-3
) also contain significant concentrations of 

ions of hardness (å 50.0 mg-eqv/dm
-3
) (Fig. 5, Fig. 6).  

Thus, initial lighting of water leads to a decrease in water turbidity from 0.5 to 

0.1 mg/dm
3
 and to increase in membrane productivity up to 1.2-2.0 times. 

Among the promising methods, which is used to soften water solutions and to 

remove sulfates from them, the reagent method can be accented. 

Conclusions. The optimal parameters of membrane desalinization of solutions 

providing high water quality were determined in the work. The methods of pre-

lighting of water before barometric desalination was developed to increase the 

efficiency of the productivity and the operation time of the membranes.  
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ɺʀʇʈʆɹʋɺɸʅʅʗ ɼɸʊʏʀʂɯɺ ʂʆʅʊʈʆʃʖ ʆʇʊʀʏʅʆɰ ʑɯʃʔʅʆʉʊɯ 

ʉɽʈɽɼʆɺʀʑɸ 

 

ɸʥʪʦʰʢʽʥ ʆʣʝʢʩʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ʚʠʢʣʘʜʘʯ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ, 

ʤ. ʍʘʨʢʽʚ 

 

ɺʩʪʫʧ./Introductions. ʄʦʞʥʘ ʥʘʚʝʩʪʠ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ, 

ʚ ʷʢʠʭ ʥʘʛʣʷʜ ʟʘ ʩʝʨʝʜʦʚʠʱʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʦʧʪʠʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʽʜʥʦʩʷʪʴʩʷ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʟʘʧʠʣʝʥʥʷ, ʩʠʩʪʝʤʠ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʟ ʚʽʜʩʪʝʞʫʚʘʥʥʷʤ ʜʠʤʫ, ʷʢ ʦʜʥʽʻʾ ʟ 

ʧʝʨʚʠʥʥʠʭ ʦʟʥʘʢ ʧʦʞʝʞʽ ʪʘ ʽʥʰʽ. ʇʦʻʜʥʫʻ ʮʽ ʩʠʩʪʝʤʠ ʪʝ, ʱʦ ʚ ʨʝʞʠʤ ʪʨʠʚʦʛʠ 

(ʧʦʧʝʨʝʜʞʝʥʥʷ) ʚʦʥʠ ʧʝʨʝʭʦʜʷʪʴ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ 

ʧʝʚʥʦʛʦ (ʧʦʨʦʛʦʚʦʛʦ) ʟʥʘʯʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʪʠʢʦ-ʝʣʝʢʪʨʠʯʥʠʭ ʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʪʯʠʢʽʚ. 

ʗʢ ʽ ʙʫʜʴ ʷʢʝ ʦʙʣʘʜʥʘʥʥʷ, ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ ʚʢʘʟʘʥʠʭ ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʶʪʴ 

ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʧʨʘʮʴʦʚʫʚʘʪʠ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʱʽʣʴʥʦʩʪʽ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ ʧʨʦʚʦʜʷʪʴʩʷ ʾʭ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʷʢʠʭ ʽʤʽʪʫʻʪʴʩʷ ʨʝʘʣʴʥʠʡ ʚʧʣʠʚ 

ʟʘʧʠʣʝʥʦʛʦ (ʟʘʜʠʤʣʝʥʦʛʦ) ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʯʫʪʣʠʚʽ ʝʣʝʤʝʥʪʠ ʜʘʪʯʠʢʽʚ. ʅʘʩʣʽʜʢʦʤ 

ʪʘʢʦʛʦ ʚʧʣʠʚʫ ʩʪʘʻ ʟʘʙʨʫʜʥʝʥʥʷ ʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʥʠʞʝʥʥʷ ʾʭ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʪʯʠʢʽʚ ʢʦʥʪʨʦʣʶ ʱʽʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʥʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʢʦʥʪʨʦʣʶ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʚʦʭ ʚʠʜʽʚ ï ʦʧʝʨʘʪʠʚʥʽ ʪʘ ʩʪʘʮʽʦʥʘʨʥʽ. ʇʝʨʰʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʤʽʩʮʽ ʾʭ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟ ʜʝʤʦʥʪʘʞʫ. ɼʨʫʛʽ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. 
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ʆʙʠʜʚʘ ʚʠʜʠ ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɸʣʝ 

ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʟʤʽʩʪʦʤ ʨʦʙʽʪ ʚʦʥʠ ʥʝ ʤʘʶʪʴ. 

ʉʧʨʘʮʶʚʘʥʥʷ ʜʘʪʯʠʢʘ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʩʧʦʥʫʢʘʻ ʧʦʜʘʯʘ ʚ ʡʦʛʦ 

ʢʦʥʪʨʦʣʴʥʫ ʢʘʤʝʨʫ ʽʤʽʪʘʪʦʨʘ, ʷʢʠʡ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʙʣʠʟʴʢʠʤ ʜʦ ʢʦʥʪʨʦʣʶʻʤʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʟʘʧʠʣʝʥʦʛʦ ʘʙʦ ʟʘʜʠʤʣʝʥʦʛʦ). ʇʨʠ 

ʮʴʦʤʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʧʣʠʚʫ ʯʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ ʥʝ ʧʦʚʠʥʝʥ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʙʪʦ ʚ ʧʨʠʣʘʜʘʭ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʤʝʪʦʜ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʚʧʣʠʚʽʚ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʯʫʪʣʠʚʠʡ 

ʝʣʝʤʝʥʪ, ʥʝʦʙʭʽʜʥʦ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʢʘʤʝʨʠ ʧʦʜʘʚʘʪʠ ʜʨʽʙʥʽ ʨʦʟʧʠʣʝʥʽ ʯʘʩʪʢʠ, 

ʷʢʽ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʨʦʟʤʽʨ, ʩʪʫʧʽʥʴ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʽʥ.) ʙʣʠʟʴʢʠʡ ʜʦ 

ʨʝʘʣʴʥʠʭ ʯʘʩʪʦʢ, ʱʦ ʚʧʣʠʚʘʶʪʴ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩ ʽʩʥʫʚʘʥʥʷ ʭʤʘʨʠ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ 

ʜʘʪʯʠʢʘ, ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰ ʧʝʨʽʦʜʫ ʽʥʝʨʮʽʡʥʦʩʪʽ ʜʘʪʯʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʗʢ ʧʦʢʘʟʘʣʘ ʩʝʨʽʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ 

ʘʝʨʦʟʦʣʶ ʩʫʤʽʰʽ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ (ʨʝʢʪʠʬʽʢʦʚʘʥʦʛʦ 96%) ʽ ʙʝʥʟʠʥʫ ɹ-70. 

ʊʘʢʠʡ ʘʝʨʦʟʦʣʴ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʤʦʞʣʠʚʠʡ ʨʦʟʤʽʨ ʯʘʩʪʦʢ, ʧʨʦʟʦʨʽʩʪʴ 

ʪʘ ʽʥ.) ʥʘʛʘʜʫʻ ʧʠʣ ʘʙʦ ʜʠʤ. ʈʦʟʤʽʨ ʯʘʩʪʦʢ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʚ ʨʦʟʧʠʣʶʚʘʯʽ. 

ɺʢʘʟʘʥʘ ʩʫʤʽʰ ʰʚʠʜʢʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʽ ʥʝ ʟʘʣʠʰʘʻ ʧʣʽʚʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʦʧʪʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ. ʋ ʨʘʟʽ, ʢʦʣʠ ʧʨʠʥʮʠʧʦʚʠʤ ʻ ʢʦʣʽʨ ʘʝʨʦʟʦʣʴ-

ʽʤʽʪʘʪʦʨʘ (ʥʘʧʨʠʢʣʘʜ, ʽʤʽʪʘʮʽʷ ʙʽʣʦʛʦ ʯʠ ʯʦʨʥʦʛʦ ʜʠʤʫ), ʫ ʩʢʣʘʜ ʙʘʟʦʚʦʾ ʨʽʜʠʥʠ 

ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʬʘʨʙʥʠʢ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ 

ʟʘʧʠʣʝʥʥʷ (ʟʘʜʠʤʣʝʥʥʷ) ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʝʨʦʟʦʣʴ-ʽʤʽʪʘʪʦʨ, ʷʢʠʡ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʨʝʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʟ ʷʢʠʤʠ ʧʨʘʮʶʶʪʴ ʚʢʘʟʘʥʽ ʩʠʩʪʝʤʠ. 

ɺʢʘʟʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʝ ʪʝʩʪʫʚʘʪʠ ʜʘʪʯʠʢʠ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʬʽʟʠʯʥʦʛʦ ʩʪʘʨʽʥʥʷ. ʑʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʩʫʪʪʻʚʦ ʧʨʦʜʦʚʞʠʪʴ 

ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ, ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.     
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄʀ ɾʀɺʃɽʅʅʗ ɼʀɿɽʃʔʅʆɻʆ ɼɺʀɻʋʅɸ 

ɼʃʗ ʈʆɹʆʊʀ ʅɸ ɹɯʆʇɸʃʀɺɯ ʊɸ ʁʆɻʆ ʉʋʄɯʐɸʍ 

 

ɹʫʨʣʘʢʘ ʉʝʨʛʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʚʠʢʦʥʫʻ ʨʷʜ ʬʫʥʢʮʽʡ, ʘ 

ʩʘʤʝ: ʟʙʝʨʝʞʝʥʥʷ ʟʘʧʘʩʫ ʧʘʣʠʚʘ, ʦʯʠʩʪʢʫ ʚʽʜ ʚʦʜʠ ʡ ʜʦʤʽʰʦʢ, ʜʦʟʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ʟʛʽʜʥʦ ʟ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʡ ʧʦʜʘʯʫ ʮʠʢʣʦʚʦʾ ʧʦʨʮʽʾ ʧʘʣʠʚʘ ʟʘ 

ʚʩʪʘʥʦʚʣʝʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚ ʮʠʣʽʥʜʨʠ ʟʛʽʜʥʦ ʟ ʧʦʨʷʜʢʦʤ ʾʭ ʨʦʙʦʪʠ ʡ 

ʬʘʟʘʤʠ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʘʣʠʚʘ ʧʦ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ ʜʚʠʛʫʥʘ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ 

ʨʦʙʦʪʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʧʦʩʠʣʝʥʥʷʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ, 

ʚʠʨʦʙʥʠʢʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʩʠʩʪʝʤʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. 

ʎʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʤʝʭʘʥʽʯʥʘ ʩʠʩʪʝʤʘ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʪʘʢʠʤ ʚʠʤʦʛʘʤ. ɺ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤʘʭ ʪʠʩʢ ʧʘʣʠʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ. ɿʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʪʘ 

ʷʢʦʩʪʽ ʨʦʟʧʠʣʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʽʜʘʥʥʷ ʚʝʣʠʢʠʭ ʢʨʘʧʝʣʴ ʧʘʣʠʚʘ ʥʘ ʧʦʚʝʨʭʥʽ ʽ 

ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʦ-ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʘʣʠʚʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ, ʪʦʤʫ ʱʦ ʮʽ ʧʠʪʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʝʥʝʨʛʝʪʠʯʥʦʶ 

ʙʝʟʧʝʢʦʶ ʜʝʨʞʘʚʠ ʋʢʨʘʾʥʘ ʽ ʥʠʤʠ ʟʘʡʤʘʶʪʴʩʷ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ. ʋ ʙʽʣʴʰʦʩʪʽ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 
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ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʠʟʝʣʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʯʠʩʪʦʛʦ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

ʪʘ ʡʦʛʦ ʩʫʤʽʰʽ ʟ ʜʠʟʝʣʴʥʠʤ. ʊʘʢʦʞ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʠʟʝʣʷ ʧʨʦʧʦʥʫʚʘʣʠʩʷ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʽ ʧʘʣʠʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʜʠʟʝʣʷ. 

ʅʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʣʷʣʘʩʷ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʽ 

ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚ ʫ ʨʽʟʥʠʭ ʧʨʦʧʦʨʮʽʷʭ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ. 

ʅʝʜʦʣʽʢʦʤ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʻ ʪʝ, ʱʦ ʚʽʜʩʦʪʢʦʚʠʡ ʩʢʣʘʜ ʩʫʤʽʰʽ ʧʘʣʠʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʡ ʥʝ ʚʨʘʭʦʚʫʻ ʩʪʫʧʽʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʚʠʛʫʥʘ, ʜʦ ʪʦʛʦ ʞ ʘʥʘʣʽʟ ʽʥʰʠʭ ʩʠʩʪʝʤ ʧʘʣʠʚʦʧʦʜʘʯʽ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʽ ʟʘʨʫʙʽʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʢʘʟʘʚ, ʱʦ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʽ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʙʫʣʘ ʚʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ (ʨʠʩ. 1), ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ 

ʟʤʽʥʫ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʜʠʟʝʣʴʥʦʛʦ ʪʘ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚ ʟʘʣʝʞʥʦ 

ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ. ɼʦ ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʩʠʩʪʝʤʠ ʚʥʦʩʷʪʴ ʟʤʽʥʠ, ʷʢʽ ʥʝ 

ʧʦʛʽʨʰʘʪʴ ʨʦʙʦʪʫ ʜʠʟʝʣʷ ʪʘ ʟʘʙʝʟʧʝʯʘʪʴ ʙʘʟʦʚʫ ʧʦʪʫʞʥʽʩʪʴ ʽ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʘ 

ʩʘʤʝ ʜʦʜʘʥʦ ʨʷʜ ʝʣʝʤʝʥʪʽʚ: ʧʘʣʠʚʥʠʡ ʙʘʢ ʜʣʷ ɹʇ, ʬʽʣʴʪʨʠ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ, 

ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ, ʟʤʽʰʫʚʘʯ ʧʘʣʠʚ ʪʘ 

ʻʤʥʽʩʥʠʡ ʜʘʪʯʠʢ. 

ɿʤʽʰʫʚʘʯ ʧʘʣʠʚ, ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ, ʻʤʥʽʩʥʠʡ ʜʘʪʯʠʢ ʽ ɽɹʂ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ɼʇ ʪʘ ɹʇ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ 

ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ 

ʧʘʣʠʚ (ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1) ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʥʘ ɼʇ, ɹʇ ʪʘ ʾʭ ʩʫʤʽʰʘʭ ʟ 

ʨʽʟʥʠʤʠ ʚʽʜʩʦʪʢʦʚʠʤʠ ʩʢʣʘʜʘʤʠ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʝʬʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʷ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʥʽʷʢʠʤ ʯʠʥʦʤ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʫ ʜʠʟʝʣʷ 

ʥʘ ɼʇ. 
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ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʇ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʥʘ ʜʚʠʛʫʥʘʭ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʘʙʦ ʚʞʝ ʦʙʣʘʜʥʘʥʠʤʠ ɽɹʂ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʽʟʘʮʽʶ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ, ʚʝʣʠʢʫ ʰʚʠʜʢʦʜʽʶ ʪʘ 

ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ. ɽɹʂ ʦʙʣʘʜʥʘʥʥʽ ʙʽʣʴʰʽʩʪʴ 

ʩʫʯʘʩʥʠʭ ʜʚʠʛʫʥʽʚ. 

 

 

ʈʠʩ. 1. ʋʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ 

 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʽ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʧʘʣʠʚʥʠʡ ʙʘʢ ʜʣʷ ɼʇ; 2 ï ʥʘʩʦʩ 

ʧʦʜʘʯʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (ɼʇ); 3 ï ʬʽʣʴʪʨ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ ɼʇ; 4 ï 

ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ; 5 ï ʬʽʣʴʪʨ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ ɹʇ; 6 ïʥʘʩʦʩ ʧʦʜʘʯʽ 

ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (ɹʇ); 7 ï ʧʘʣʠʚʥʠʡ ʙʘʢ ʜʣʷ ɹʇ; 8 ï ʬʽʣʴʪʨ-ʟʤʽʰʫʚʘʯ; 9 ï 

ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (ʇʅɺʊ); 10 ï ʬʦʨʩʫʥʢʠ; 11 ï ʻʤʥʽʩʥʠʡ ʜʘʪʯʠʢ 

ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʩʫʤʽʰʽ; 12 ï ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ (ɽʂɹ); 13 ï ʚʘʞʽʣʴ 
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ʢʝʨʫʚʘʥʥʷ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ; 14 ï ʜʘʪʯʠʢ ʦʙʝʨʪʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ; 15 ï ʜʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ. 

ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ 

ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʟʘʙʝʟʧʝʯʫʻ ʟʘʧʫʩʢ ʪʘ ʧʨʦʛʨʽʚ ʜʠʟʝʣʷ ʥʘ ɼʇ ʪʘ ʧʨʘʮʶʻ ʪʘʢʠʤ 

ʯʠʥʦʤ. 

ɺ ɽɹʂ 12 ʥʘʜʭʦʜʷʪʴ ʚʠʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʪʠʩʢ Tʦ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʈʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʩʠʛʥʘʣ ʧʨʦ ʧʦʣʦʞʝʥʥʷ ʚʘʞʝʣʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 13 

Wʧʧ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʘʪʯʠʢʘ, ʩʠʛʥʘʣ ʧʨʦ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ 

ʜʚʠʛʫʥʘ nʜ ʚʽʜ ʜʘʪʯʠʢʘ 14, ʩʠʛʥʘʣ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ Tʦʭ ʚʽʜ 

ʜʘʪʯʠʢʘ 15. 

ʇʨʦʛʨʽʚ ʜʚʠʛʫʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ ʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ Tʦʭ. ʇʨʠ ʮʴʦʤʫ ʣʽʥʽʷ 

ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʜʘʯʫ ʜʫʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ï 

ʚʽʜʢʨʠʪʘ (U1 = 1), ʥʘʩʦʩ ʧʦʜʘʯʽ 2 (U4 = 1), ʘ ʙʽʦʧʘʣʠʚʘ 4 ï ʟʘʢʨʠʪʘ (U2, U3= 0). 

ʊʘʢ ʷʢ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɹʇ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ɼʇ, ʪʦ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʛʨʽʚʘʪʠ ɹʇ ʜʣʷ ʟʨʽʚʥʦʚʘʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢ ʷʢ ʬʽʣʴʪʨ-

ʟʤʽʰʫʚʘʯ 8 ʨʦʟʤʽʱʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʜʚʠʛʫʥʽ ʙʽʦʧʘʣʠʚʦ ʪʘ ʩʫʤʽʰ 

ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼʘʥʽ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚ ʫ ʬʽʣʴʪʨʽ-ʟʤʽʰʫʚʘʯʽ 8 Tʩʫʤ ʥʘʜʭʦʜʷʪʴ ʚ ɽɹʂ 

12. ɺʽʜʧʦʚʽʜʥʦ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ Tʦʭ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ Tʩʫʤ 

ʥʘʙʫʣʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ ʜʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ ʧʝʨʝʭʦʜʠʪʴ ʥʘ 

ʨʦʙʦʪʫ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ, ʩʢʣʘʜ ʷʢʦʾ ʨʝʛʫʣʶʻʪʴʩʷ ʪʘ ʫʪʦʯʥʷʻʪʴʩʷ ʻʤʥʽʩʥʠʤ 

ʜʘʪʯʠʢʦʤ 11 (U5 = 1) ʚʤʠʢʘʻʪʴʩʷ ʥʘʩʦʩ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ 6 (U3 = 1). 

ɺ ɽɹʂ 12 ʧʽʜʙʠʨʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ nɹʇ ʪʘ ʮʠʢʣʦʚʦʾ 

ʧʦʜʘʯʽ qʮ ʩʫʤʽʰʽ ʧʘʣʠʚ. ɼʘʣʽ ʽʥʬʦʨʤʘʮʽʷ nɹʇ ʥʘʜʭʦʜʠʪʴ ʥʘ 

ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢ 4, ʩʠʛʥʘʣ ʟʽ ʟʥʘʯʝʥʥʷʤ qʮ ʥʘʜʭʦʜʠʪʴ ʥʘ ɽʂɹ 12. 

ʇʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʦʤ 4 ʨʝʛʫʣʶʻʪʴʩʷ ʢʽʣʴʢʽʩʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ɼʇ, ɹʇ ʪʘ ʩʫʤʽʰʽ ʧʘʣʠʚ. ʇʽʜ ʯʘʩ ʧʨʦʛʨʽʚʫ ʣʽʥʽʷ ɼʇ 

ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 4 (U1 = 1) ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʪʘ, ʘ ɹʇ (U2 = 0). ɼʘʣʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 
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ʧʦʣʦʞʝʥʥʷ ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 4 ʜʣʷ ʦʙʦʭ ʧʘʣʠʚ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʷʢʘ ʨʝʛʫʣʶʻʪʴʩʷ ʻʤʥʽʩʥʠʤ ʜʘʪʯʠʢʦʤ 

11 (U5 = 1).  

ʇʝʨʝʜ ʟʫʧʠʥʢʦʶ ʜʠʟʝʣʷ ʟ ɽɹʂ ʧʦʩʪʫʧʘʻ ʩʠʛʥʘʣ ʥʘ ʢʝʨʫʶʯʠʡ ʦʨʛʘʥ 

ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ 4 ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 

100% ɼʇ (U1 = 1), ʧʨʠ ʮʴʦʤʫ ʥʘʩʦʩ 6 ʚʠʤʠʢʘʻʪʴʩʷ (U3 = 0), ʘ ʣʽʥʽʷ ʧʦʜʘʯʽ 

ʙʽʦʧʘʣʠʚʘ ʝʣʝʢʪʨʦʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʦʤ 4 ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ (U2 = 0). ʇʨʠ ʮʴʦʤʫ 

ʩʫʤʽʰ ʧʘʣʠʚ ʟʽ ʟʚʦʨʦʪʥʴʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʦʜʘʻʪʴʩʷ ʚ ʇʅɺʊ 9, ʩʠʩʪʝʤʘ 

ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ (ʧʘʣʠʚʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʽʩʣʷ ʟʤʽʰʫʚʘʯʘ, 

ʧʘʣʠʚʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʇʅɺʊ, ʬʦʨʩʫʥʢʠ) ʟʘʧʦʚʥʶʻʪʴʩʷ ɼʇ. ʎʝ 

ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʩʪʫʧʥʠʡ ʣʝʛʢʠʡ ʟʘʧʫʩʢ ʜʠʟʝʣʷ.  

ʊʝʧʝʨ ʜʚʠʛʫʥ ʛʦʪʦʚʠʡ ʜʦ ʟʫʧʠʥʢʠ. ɿʘʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ 

ɼʇ ʤʦʞʣʠʚʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʟʫʧʠʥʢʦʶ ʜʠʟʝʣʷ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʜʝʥʥʷ 

ʡʦʛʦ ʥʘ ʨʦʙʦʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʽ ʨʝʛʫʣʶʚʘʥʥʷʤ ʾʾ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʟʤʽʰʫʚʘʯʝʤ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʚʽʜʚʦʜʫ 

ʥʝʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʣʠʚʘ. ɼʠʟʝʣʴʥʝ ʪʘ ʙʽʦʜʠʟʝʣʴʥʝ ʧʘʣʠʚʘ ʧʦʜʘʶʪʴʩʷ ʜʦ 

ʟʤʽʰʫʚʘʯʘ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʥʘʩʦʩʽʚ. ʋ ʟʤʽʰʫʚʘʯ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʣʦʞʝʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʩʪʚʦʨʶʻʪʴʩʷ ʩʫʤʽʰ ʧʘʣʠʚ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʚʽʜʩʦʪʢʦʚʠʤ ʩʢʣʘʜʦʤ ʪʘ ʧʦʜʘʻʪʴʩʷ ʚ ʇʅɺʊ. 

ʋ ʨʦʟʨʦʙʣʝʥʽʡ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ ʜʦʜʘʥʦ ʣʽʥʽʶ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʦʜʘʯʽ 

ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʫ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʝʨʫʚʘʥʥʷ ʥʘʩʦʩʦʤ. ʇʽʜʽʛʨʽʚʘʥʥʷ 

ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢ, ʧʽʜ ʯʘʩ ʧʽʜʽʛʨʽʚʘʥʥʷ 

ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ 20Áʉ ʜʦ 50Áʉ ʡʦʛʦ ʚôʷʟʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 

51% . ʇʦʢʘʟʥʠʢʠ ʛʫʩʪʠʥʠ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʪʦʱʦ ʪʝʞ ʟʤʽʥʶʶʪʴʩʷ, ʘʣʝ ʥʝ 

ʪʘʢ ʩʫʪʪʻʚʦ. ʅʘ ʭʦʣʦʜʥʦʤʫ ʜʚʠʛʫʥʽ ʧʦʛʽʨʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ 

ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʪʨʘʧʣʷʥʥʷ ʧʘʣʠʚʘ ʚ ʢʘʨʪʝʨ 

ʜʚʠʛʫʥʘ, ʜʝ ʚʦʥʦ ʨʦʟʙʘʚʣʷʻ ʤʘʩʪʠʣʦ. ɺʧʣʠʚ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ʤʘʩʪʠʣʦ 

ʙʽʣʴʰ ʥʝʛʘʪʠʚʥʠʡ, ʥʽʞ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ɺʣʘʩʪʠʚʦʩʪʽ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 
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ʟʫʤʦʚʣʶʶʪʴ ʙʽʣʴʰʫ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʢʩʫʚʘʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʧʦʛʘʥʦʛʦ ʨʦʟʧʠʣʶʚʘʥʥʽ ʧʘʣʠʚʘ (ʥʘ ʥʝʧʽʜʽʛʨʽʪʦʤʫ ʙʽʦʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ). 

ʇʽʜʽʛʨʽʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʚʜʷʢʠ ʨʦʟʤʽʱʝʥʥʶ ʟʤʽʰʫʚʘʯʘ. 

ʅʘʩʦʩ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ ʚʤʠʢʘʻʪʴʩʷ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʙʽʦʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʠʤʠʢʘʻʪʴʩʷ ʟʘ 

ʫʤʦʚʠ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʠʞʯʝ ʜʦʧʫʩʪʠʤʦʾ ʘʙʦ 

ʧʝʨʝʜ ʟʫʧʠʥʢʦʶ ʨʦʙʦʪʠ ʜʠʟʝʣʷ, ʢʦʣʠ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʥʘʧʦʚʥʶʻʪʴʩʷ 

ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʣʠʚʘ ʽ ʡʦʛʦ ʩʫʤʽʰʝʡ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʥʘ ʙʘʟʽ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʧʘʣʠʚʘ ʽ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʣʠʚʘ ʽ ʡʦʛʦ ʩʫʤʽʰʝʡ 

ʉʢʣʘʜ 

ʩʫʤʽʰʽ, % 

ʇʦʢʘʟʥʠʢʠ 

ʅʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ 

Qʥ, ʄɼʞ/ʢʛ 

ɻʫʩʪʠʥʘ ʩʫʤʽʰʝʡ  ʧʨʠ 

ʊ=323ʂ, ʢʛ/ʤ3 
ɼʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ Õ ʧʨʠ 

ʊ=323ʂ, ʇʘ ʩ 

5ɹʇ/95ɼʇ 42,3475 832,2 0,003196 

10ɹʇ/90ɼ

ʇ 
42,195 834,4 0,003392 

15ɹʇ/85ɼ

ʇ 
42,0425 836,6 0,003588 

20ɹʇ/80ɼ

ʇ 
41,89 838,8 0,003784 

25ɹʇ/75ɼ

ʇ 
41,7375 841 0,00398 

30ɹʇ/70ɼ

ʇ 
41,585 843,2 0,004176 

35ɹʇ/65ɼ

ʇ 
41,4325 845,4 0,004372 

40ɹʇ/60ɼ

ʇ 
41,28 847,6 0,004568 

45ɹʇ/55ɼ

ʇ 
41,1275 849,8 0,004764 

50ɹʇ/50ɼ

ʇ 
40,975 852 0,00496 

55ɹʇ/45ɼ

ʇ 
40,8225 854,2 0,005156 

60ɹʇ/40ɼ

ʇ 40,67 856,4 0,005352 
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65ɹʇ/35ɼ

ʇ 40,5175 858,6 0,005548 

70ɹʇ/30ɼ

ʇ 40,365 860,8 0,005744 

75ɹʇ/25ɼ

ʇ 40,2125 863 0,00594 

80ɹʇ/20ɼ

ʇ 40,06 865,2 0,006136 

85ɹʇ/15ɼ

ʇ 39,9075 867,4 0,006332 

90ɹʇ/10ɼ

ʇ 39,755 869,6 0,006528 

95ɹʇ/5ɼʇ 39,6025 871,8 0,006724 

100ɹʇ/0ɼ

ʇ 39,45 874 0,00692 

  

ʈʠʩ. 2. ʇʦʢʘʟʥʠʢʠ ʥʠʞʯʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ Qʥ, ʄɼʞ/ʢʛ ʪʘ ʛʫʩʪʠʥʠ 

ʩʫʤʽʰʝʡ  ʧʨʠ ʊ=323ʂ, ʢʛ/ʤ3 ʜʣʷ ʨʽʟʥʦʛʦ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ 

 

ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʫ ʙʽʦʧʘʣʠʚʽ ʻ ʢʠʩʥʝʚʤʽʩʥʽ ʨʝʯʦʚʠʥʠ (ʆ=10,9%) ʡʦʛʦ 

ʥʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ (Qʥ =39,45 ʄɼʞ/ʢʛ) ʤʝʥʰʘ ʟʘ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ (Qʥ 

=42,5ʄɼʞ/ʢʛ) (ʆ=0,4%) (ʨʠʩ. 2). ʎʝʡ ʬʘʢʪ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ (ʜʦ 25% ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ).  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʢʨʘʧʝʣʴ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʄɽʈʆ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 

20 %, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʫʻ ʜʘʣʴʥʦʙʽʡʥʽʩʪʴ ʩʪʨʫʤʝʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʟʝʣʴʥʠʤ 

ʧʘʣʴʥʠʤ ʽ ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩʘʭ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʽ ʟʛʦʨʷʥʥʷ.  

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʟʽ ʟʤʝʥʰʝʥʦʶ ʥʘ 10% ʜʦʣʝʶ ʚʫʛʣʝʮʶ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʝʤʽʩʽʶ ʉʆ2. 

ʐʚʠʜʢʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʩʘʞʦʚʠʭ ʯʘʩʪʦʢ ʧʨʠ ʟʛʦʨʷʥʥʽ ʙʽʦʧʘʣʠʚʘ ʫ 8,8 ʨʘʟʠ ʤʝʥʰʝ 

ʥʽʞ ʧʨʠ ʟʛʦʨʷʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ.  
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʠʪʠ 

ʡʦʛʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʽ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʫʭʫ ʪʘ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ. 
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ʐʃʗʍʀ ɿɸʇʆɹɯɻɸʅʅʗ ʐɸʍʈɸʁʉʊɺʋ ɹɸʅʂɯɺʉʔʂʀʍ ʉʀʉʊɽʄ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʄɸʐʀʅʅʆɻʆ ʅɸɺʏɸʅʅʗ 

 

ɹʫʯʠʢ ʉʝʨʛʽʡ ʉʪʝʧʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ɻʘʪʯʝʥʢʦ ʈʦʤʘʥ ɯʛʦʨʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʥʪʠʬʨʦʜ ʩʠʩʪʝʤʘ - ʎʝ ʧʦʪʫʞʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʞʣʠʚʦʛʦ ʰʘʭʨʘʡʩʪʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʷʜʫ 

"ʧʨʘʧʦʨʽʚ", ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʘʜʨʝʩʫ ʘʙʦ ʜʽʘʧʘʟʦʥ ʽp ʘʜʨʝʩ ʽ ʫʥʽʢʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʨʘʫʟʝʨʘ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʠʭ ʪʠʧʽʚ cookʽʝs, ʜʝʷʢʽ ʟ ʷʢʠʭ ʻ 

ʥʝʤʦʞʣʠʚʠʤʠ ʜʦ ʦʯʠʩʪʢʠ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʦʯʠʱʝʥʥʽ. 

ʄʝʪʘ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʷʚʣʝʥʥʷ ʰʘʭʨʘʡʩʪʚ ʚ ʙʘʥʢʽʚʩʴʢʽʡ ʧʣʘʪʽʞʥʽʡ ʩʠʩʪʝʤʽ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʧʦʙʽʛʪʠ 

ʬʽʥʘʥʩʦʚʦʤʫ ʰʘʭʨʘʡʩʪʚʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

1. ʅʘʚʯʘʥʥʷ ʧʦʚʝʜʽʥʮʽ ʢʣʽʻʥʪʽʚ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ 

ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʠ ʢʣʽʻʥʪʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ. ʄʦʜʝʣʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʘʚʞʜʠ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʽʩʪʦʨʽʶ ʢʦʞʥʦʾ 

ʪʨʘʥʟʘʢʮʽʾ, ʘ ʥʘ ʜʽʾ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʤʦʚʥʠʢʘ, ʚʠʚʯʘʶʯʠ ʡʦʛʦ ʪʠʧʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʗʢʱʦ ʟʘʤʦʚʥʠʢ ʨʦʙʠʪʴ ʪʨʘʥʟʘʢʮʽʶ, ʷʢʘ ʜʘʣʝʢʘ ʚʽʜ ʡʦʛʦ ʟʚʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ, 

ʩʠʩʪʝʤʘ ʧʦʚʽʜʦʤʠʪʴ ʧʨʦ ʮʝ, ʽ ʙʫʜʝ ʦʟʥʘʯʘʪʠ, ʱʦ ʟʘʤʦʚʥʠʢʫ ʧʦʪʨʽʙʥʦ ʥʝʛʘʡʥʦ 

ʧʝʨʝʚʽʨʠʪʠ ʯʦʤʫ ʮʝ ʩʪʘʣʦʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʜʽʾ ʟʘʤʦʚʥʠʢʘ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʘʪʝʛʦʨʽʾ: ʟʚʠʯʘʡʥʽ ʽ 

ʧʽʜʦʟʨʽʣʽ. 
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ʇʝʨʝʚʘʛʘ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʦʜʝʣʽ ʟʫʧʠʥʷʶʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ 

ʟʙʠʨʘʪʠʩʷ ʥʝʧʦʪʨʽʙʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʥʝ ʤʘʻ ʥʽʯʦʛʦ ʩʧʽʣʴʥʦʛʦ ʟ ʢʦʥʢʨʝʪʥʠʤ 

ʢʣʽʻʥʪʦʤ, ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʥʘʚʧʘʢʠ ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ʩʠʩʪʝʤʦʶ. 

ʅʘʚʯʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʟʘʤʦʚʥʠʢʘ  ï ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʡ ʩʴʦʛʦʜʥʽ ʤʝʪʦʜ, ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. ɹʘʛʘʪʦ ʚʝʙ-ʩʘʡʪʽʚ ʪʘ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ 

ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʰʘʭʨʘʡʩʪʚʫ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʙʦʨʦʪʠʩʷ ʟ ʰʘʭʨʘʡʩʪʚʦʤ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʟʘʧʘʤôʷʪʦʚʫʻ ʧʦʚʝʜʽʥʢʦʚʽ ʪʘ 

ʢʫʧʽʚʝʣʴʥʽ ʤʦʜʝʣʽ ʢʣʽʻʥʪʽʚ ʽ ʨʝʘʛʫʻ ʥʘ ʧʦʨʫʰʝʥʥʷ. 

2. ɸʥʘʣʽʟ ʫʟʘʛʘʣʴʥʝʥʠʭ ʜʘʥʠʭ. ʅʘʩʪʫʧʥʠʡ ʤʝʪʦʜ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʷʚʣʝʥʥʷ 

ʧʽʜʦʟʨʽʣʠʭ ʬʽʥʘʥʩʦʚʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʚʩʽʭ ʥʘʷʚʥʠʭ ʜʘʥʠʭ. 

ʇʝʨʝʚʘʛʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ï ʮʝ ʙʽʣʴʰ ʷʢʽʩʥʽ ʪʘ ʙʽʣʴʰ ʪʦʯʥʽ ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʚʠʚʯʘʻ ʚʝʣʠʢʠʡ ʤʘʩʠʚ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʣʠʙʦʢʝ 

ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʰʘʭʨʘʡʩʪʚʘ. 

ɸʣʝ ʤʘʰʠʥʠ ʚʩʝ ʱʝ ʤʦʞʫʪʴ ʩʪʠʢʘʪʠʩʷ ʟ ʧʦʤʠʣʢʦʚʠʤʠ ʧʦʟʠʪʠʚʥʠʤʠ 

ʪʨʘʥʟʘʢʮʽʷʤʠ, ʷʢʽ ʥʝ ʧʦʨʫʰʫʶʪʴ ʟʘʢʦʥ, ʘʣʝ ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʻ ʮʝ ʥʝʟʘʢʦʥʥʠʤ. 

ʆʪʞʝ, ʩʴʦʛʦʜʥʽ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʝ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʧʦʚʥʽʩʪʶ 

ʘʚʪʦʥʦʤʥʦ. ʌʘʭʽʚʮʷʤ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ ʚʩʽ ʦʧʝʨʘʮʽʾ, ʷʢʽ ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʚ 

ʰʘʭʨʘʡʩʴʢʠʤʠ, ʽ ʚʠʧʨʘʚʠʪʠ ʧʨʦʙʣʝʤʫ, ʷʢʱʦ ʮʝ ʧʦʤʠʣʢʦʚʘ ʪʨʠʚʦʛʘ. 

3. ɸʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ. ɸʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʙʘʛʘʪʦ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʟʣʦʚʤʠʩʥʠʭ 

ʦʧʝʨʘʮʽʡ. ʅʝ ʚʩʽ ʨʘʭʫʥʢʠ ʤʦʞʥʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʷʢ ʩʦʮʽʘʣʴʥʫ ʤʝʨʝʞʫ, ʜʝ ʧʣʘʪʽʞʥʘ 

ʦʧʝʨʘʮʽʷ ʜʦʨʽʚʥʶʻ ʦʩʦʙʠʩʪʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʶ. ʄʝʪʘ ʘʣʛʦʨʠʪʤʫ ï ʚʠʷʚʠʪʠ, 

ʟʚʽʜʢʠ ʛʨʦʰʽ ʧʽʜʦʟʨʽʣʦ ʟʥʠʢʘʶʪʴ. ʎʝ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚʠʜʽʚ ʰʘʭʨʘʡʩʪʚʘ ʫ ʙʘʥʢʽʚʩʴʢʦʤʫ ʩʝʢʪʦʨʽ. 

4. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʢʨʽʤ ʚʠʷʚʣʝʥʥʷ ʰʘʭʨʘʡʩʴʢʠʭ ʩʭʝʤ, 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʝʷʢʽ ʨʫʪʠʥʥʽ ʧʨʦʮʝʩʠ 

ʬʽʥʘʥʩʦʚʦʾ ʨʦʙʦʪʠ, ʪʘʢʽ ʷʢ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʟʚʽʪʽʚ, ʥʘʜʩʠʣʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʦʙʣʽʢʦʚʦʛʦ ʧʨʦʮʝʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʻ, ʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ 

ʟʤʝʥʰʫʶʪʴʩʷ. 

5. ʂʦʥʪʨʦʣʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʛʽʜʥʦ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʢʦʨʧʦʨʘʮʽʻʶ IBM, ʱʦʜʝʥʥʠʡ ʟʙʠʪʦʢ ʜʣʷ 

ʬʽʥʘʥʩʦʚʦʾ ʛʘʣʫʟʽ, ʩʧʨʠʯʠʥʝʥʠʡ ʰʘʭʨʘʡʩʪʚʦʤ, ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 80 

ʤʽʣʴʷʨʜʘʤ ʜʦʣʘʨʽʚ ʉʐɸ. ɯ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʮʶ ʮʠʬʨʫ ʚ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʤʫ ʚʠʤʽʨʽ. ɿʘʚʜʷʢʠ ʥʝʱʦʜʘʚʥʦ ʨʦʟʨʦʙʣʝʥʠʤ ʨʽʰʝʥʥʷʤ ʤʦʞʥʘ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʪʦʨʽʶ ʪʨʘʥʟʘʢʮʽʡ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ, ʷʢʘ ʤʦʞʝ ʚʠʷʚʠʪʠ 

ʰʘʭʨʘʡʩʴʢʽ ʜʽʾ.  

ʅʘʧʨʠʢʣʘʜ ʪʝʭʥʦʣʦʛʽʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʘʣʫʟʴ 

FinTech, ʢʦʤʧʘʥʽʾ ʷʢʦʾ ʟʜʽʡʩʥʶʶʪʴ ʙʽʦʤʝʪʨʠʯʥʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʝʨʰ ʥʽʞ ʫʚʽʡʪʠ ʚ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ, ʢʦʨʠʩʪʫʚʘʯ ʨʦʙʠʪʴ ʩʝʣʬʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʚʠʯʘʡʥʦʾ ʢʘʤʝʨʠ. ɸʣʝ ʚʩʝʨʝʜʠʥʽ ʮʽʻʾ ʢʘʤʝʨʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʘʥʘʣʽʟʫʻ ʩʝʣʬʽ ʪʘ ʽʜʝʥʪʠʬʽʢʫʻ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʢʘʨʪʦʶ ʚʝʥ ʫ 

ʙʽʣʠʭ ʦʯʘʭ ʪʘ ʽʥʰʠʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʯʝʡ. ʐʘʭʨʘʾ ʤʦʞʫʪʴ 

ʧʽʜʨʦʙʣʷʪʠ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʛʦʚʦʨʠʪʠ ʚʽʜ ʽʤʝʥʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʣʝ ʚʦʥʠ ʥʝ 

ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʪʦʯʥʫ ʢʘʨʪʫ ʦʯʝʡ ʢʦʨʠʩʪʫʚʘʯʘ. 

 

 

ʈʠʩ.1. ʐʣʷʭʠ ʟʘʧʦʙʽʛʘʥʥʷ ʰʘʭʨʘʡʩʪʚʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʫʤʥʽ ʩʠʩʪʝʤʠ ʧʨʦʪʠ ʰʘʭʨʘʡʩʪʚʘ, 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʘʭ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʘʙʦ ʚ ʩʝʨʚʝʨʥʠʭ ʤʽʩʮʷʭ 

ʚʩʝʨʝʜʠʥʽ ʾʭʥʽʭ ʘʣʛʦʨʠʪʤʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʪʠʧʦʚʦʛʦ 

ʨʦʙʦʯʦʛʦ ʜʥʷ, ʪʦʜʽ ʷʢ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʤʦʜʝʣʝʡ ʧʦʚʝʜʽʥʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ. 

ɺʠʩʥʦʚʢʠ. ʋ ʧʨʘʮʽ ʚʠʢʦʥʘʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʙʘʥʢʽʚʩʴʢʠʭ ʩʠʩʪʝʤʘʭ. ʈʦʟʛʣʷʥʫʪʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʮʠʭ ʤʝʪʦʜʽʚ. 

ʇʝʨʝʚʘʛʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʩʘʤʦʥʘʚʯʘʥʥʽ. ɺʨʘʭʦʚʫʶʯʠ 

ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʽʟ ʩʠʩʪʝʤ ʩʘʤʦʥʘʚʯʘʥʥʷ, ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʤʠʣʢʦʚʦ ʧʦʟʠʪʠʚʥʦʛʦ ʪʘ ʧʦʤʠʣʢʦʚʦ ʥʝʛʘʪʠʚʥʦʛʦ ʰʘʭʨʘʡʩʪʚʘ ʫ ʬʽʥʘʥʩʦʚʦʤʫ 

ʩʝʢʪʦʨʽ. 

ʇʦʤʠʣʢʦʚʝ ʧʦʟʠʪʠʚʥʝ ʰʘʭʨʘʡʩʪʚʦ ʦʟʥʘʯʘʻ ʟʚʠʯʘʡʥʽ ʟʘʢʦʥʥʽ ʫʛʦʜʠ, ʷʢʽ 

ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʝʙʝʟʧʝʯʥʠʤʠ ʪʘ ʙʫʣʠ ʟʘʙʣʦʢʦʚʘʥʽ. ʎʝ ʤʦʞʝ ʟʜʘʪʠʩʷ ʢʨʘʱʠʤ, ʥʽʞ 

ʷʢʙʠ ʽʛʥʦʨʫʚʘʣʘʩʷ ʨʝʘʣʴʥʘ ʥʝʙʝʟʧʝʢʘ, ʘʣʝ ʥʘʩʧʨʘʚʜʽ ʮʝ ʤʦʞʝ ʽʩʪʦʪʥʦ 

ʫʧʦʚʽʣʴʥʠʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʇʦʤʠʣʢʦʚʦ ʥʝʛʘʪʠʚʥʝ ʰʘʭʨʘʡʩʪʚʦ ʦʟʥʘʯʘʻ ʩʧʨʘʚʞʥʻ ʰʘʭʨʘʡʩʪʚʦ, ʷʢʝ 

ʙʫʣʦ ʧʨʦʽʛʥʦʨʦʚʘʥʦ ʪʘ ʩʧʨʠʯʠʥʠʣʦ ʩʝʨʡʦʟʥʽ ʚʪʨʘʪʠ ʪʘ ʰʢʦʜʫ ʧʣʘʪʽʞʥʽʡ ʩʠʩʪʝʤʽ 

ʪʘ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʟʦʢʨʝʤʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʱʦʙ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʨʠʟʠʢ ʽʛʥʦʨʫʚʘʥʥʷ ʰʘʭʨʘʡʩʪʚʘ ʟʘʚʞʜʠ ʨʝʘʣʴʥʠʡ. 

ʂʽʙʝʨʟʣʦʯʠʥʮʽ ʩʪʚʦʨʶʶʪʴ ʚʩʝ ʙʽʣʴʰ ʭʠʪʨʽ ʩʧʦʩʦʙʠ ʥʘʧʘʜʫ ʥʘ ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ 

ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʆʩʴ ʯʦʤʫ ʪʝʭʥʦʣʦʛʽʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʫ ʚʘʰʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʱʦʙ ʟʘʭʠʩʪʠʪʠ ʡʦʛʦ ʚʽʜ ʙʫʜʴ-

ʷʢʠʭ ʬʽʥʘʥʩʦʚʠʭ ʤʘʥʽʧʫʣʷʮʽʡ. 
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ɽʂʉʇɽʈʊʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆʖ 

ɹɽɿʇɽʂʆʖ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ ʉɽʈɽɼʅʔʆɻʆ ɹɯɿʅɽʉʋ 

 

ɹʫʯʠʢ ʉʝʨʛʽʡ ʉʪʝʧʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄʘʨʮʝʥʶʢ ʆʣʝʢʩʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʄʘʛʽʩʪʨʘʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʧʨʠʥʦʩʷʪʴ 39% ʚʘʣʦʚʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʝʢʦʥʦʤʽʢʫ ʋʢʨʘʾʥʠ ʽ ʮʷ ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʻ.  ɺ ʪʘʢʠʭ 

ʫʤʦʚʘʭ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʥʝʤʠʥʫʯʝ ʚʠʥʠʢʘʻ ʞʦʨʩʪʢʘ 

ʢʦʥʢʫʨʝʥʮʽʷ ʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʢʦʥʬʽʜʝʥʮʽʡʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʦʶ 

ʚʦʣʦʜʽʻ ʧʽʜʧʨʠʻʤʩʪʚʦ,  ʤʦʞʝ ʜʘʪʠ ʧʝʨʝʚʘʛʫ ʢʦʥʢʫʨʝʥʪʘʤ ʽ ʧʨʠʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ 

ʚʣʘʩʥʠʢʦʤ ʢʦʥʪʨʦʣʶ ʥʘʜ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʙʘʥʢʨʫʪʩʪʚʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʪʨʘʪʠ 

ʨʝʧʫʪʘʮʽʾ. ʊʦʤʫ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʮʠʨʢʫʣʶʻ  ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ,  ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʮʽʥʥʽʰʠʭ ʘʢʪʠʚʽʚ.  ʗʢ ʧʨʘʚʠʣʦ, ʩʫʯʘʩʥʠʡ ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ ʥʝ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʜʦʨʦʛʠ ʩʠʩʪʝʤʠ ʽ ʥʘʡʤʘʪʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʽʩʪʽʚ. ɸʣʝ ʪʘʢʽ  ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʫʞʝ ʤʦʙʽʣʴʥʽ ʽ ʰʚʠʜʢʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʚ ʩʚʦʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʥʦʚʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʽ ʪʠʤ ʩʘʤʠʤ, ʜʘʻ ʧʝʨʝʚʘʛʫ ʥʘ ʨʠʥʢʫ 

ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ  ʫʧʨʘʚʣʽʥʥʷ 

ɯɹ ʻ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʠʤ ʟʘʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʱʝʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. 

ʄʝʪʘ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ  ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ 

ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʪʠʚʽʚ ʪʘ ʟʘʛʨʦʟ  ʜʣʷ ʙʘʟʠ ʟʥʘʥʴ ɽʉ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ.  ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ  ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʘʥʘʣʽʟʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ, ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ 

ʤʥʦʞʠʥ,  ʪʝʦʨʽʾ ʘʣʛʦʨʠʪʤʽʚ, ʪʝʦʨʽʾ ʫʧʨʘʚʣʽʥʥʷ, ʪʝʦʨʽʾ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ  

ʤʝʨʝʞ. 

ʄʝʪʦʜʠʢʘ ʩʪʚʦʨʝʥʥʷ ɽʉ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʠʡ ʘʣʛʦʨʠʪʤ:  

¶ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ;  

¶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ɽʉ;  

¶ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ɽʉ;  

¶ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʨʦʟʨʦʙʢʠ ɽʉ;   

¶ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ɽʉ . 

ʅʘ ʝʪʘʧʽ  ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ  ʤʝʪʦʜʠʢʫ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʩʫʨʩʽʚ, ʟʘʛʨʦʟ, ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ, ʛʝʥʝʨʘʮʽʾ ʟʘʭʦʜʽʚ ʟ 

ʧʨʦʪʠʜʽʾ ʥʝʙʝʟʧʝʮʽ.  ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʨʤʘʪʠʚʥʦ-

ʟʘʢʦʥʦʜʘʚʯʝ, ʤʘʪʝʤʘʪʠʯʥʝ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʽʜʛʨʫʥʪʷ. ʊʘʢ ʷʢ  ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʘʢʪʠʚʽʚ ʪʘ ʟʘʛʨʦʟ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ  ʥʝʧʦʚʥʦʾ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʾ  ʽʥʬʦʨʤʘʮʽʾ, ʘ 

ʦʮʽʥʢʘ ʟʘʭʠʱʝʥʦʩʪʽ ɯʉ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʪʦ ʥʘʡʢʨʘʱʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʧʘʨʘʪʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʙʫʜʝ ʪʝʦʨʽʷ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ. 

 ʆʮʽʥʢʫ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʤʦ ʥʘ ʧʽʜʩʪʘʚʽ   ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʉ ʜʦʮʽʣʴʥʦ, ʷʢ ʱʦ ʾʾ 

ʨʦʟʨʦʙʢʘ ʤʦʞʣʠʚʘ, ʚʠʧʨʘʚʜʘʥʘ ʪʘ ʨʦʟʫʤʥʘ. 

ʉʫʯʘʩʥʠʡ ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʛʘʣʫʟʽ  

ʜʦʟʚʦʣʷʶʪʴ ʧʦʙʫʜʫʚʘʪʠ ʪʘ ʦʙʛʨʫʥʪʫʚʘʪʠ  ʩʪʨʫʢʪʫʨʫ  ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ     

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ ( ʄʘʣ.1). 
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ʄʘʣ.1.  

ʉʪʫʢʪʫʨʘ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋɯɹ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ 

ʗʢ ʚʠʜʥʦ ʟ ʤʘʣ.2, ʟʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ɽʉ ʋɯɹ ʩʢʣʘʜʘʻʪʴʩʷ ʟ:  

¶ ʙʘʟʠ ʟʥʘʥʴ;  

¶ ʙʘʟʠ ʜʘʥʠʭ;  

¶ ʙʣʦʢʫ  ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ;  

¶ ʽʥʪʝʨʬʝʡʩʘ ʢʦʨʠʩʪʫʚʘʯʘ;  

¶  ʙʣʦʢʫ ʧʦʷʩʥʝʥʴ;  

¶ ɹʣʦʢʫ  ʧʨʠʜʙʘʥʥʷ ʟʥʘʥʴ;  

¶ ʽʥʪʝʨʬʝʡʩʘ ʝʢʩʧʝʨʪʘ. 

ɹʘʟʘ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʪʘʣʦʛʽʚ ʢʘʪʝʛʦʨʽʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʢʘʪʘʣʦʛʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʪʠʚʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ,  ʢʘʪʘʣʦʛʫ ʟʘʛʨʦʟ, ʢʘʪʘʣʦʛʽʚ ʪʝʩʪʽʚ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ. 

ɹʘʟʘ ʟʥʘʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʽʨʘ ʬʨʝʡʤʽʚ ( ʄʘʣ.2) ʪʘ        ʧʨʘʚʠʣ-ʧʨʦʜʫʢʮʽʡ 

( ʄʘʣ. 3), ʷʢʽ ʟʜʘʪʥʽ ʦʧʠʩʫʚʘʪʠ  ʦʙôʻʢʪʠ, ʧʦʜʽʾ ʪʘ ʚʟʘʻʤʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʥʠʤʠ. 

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ, ʟʥʘʥʥʷ  ʚ ʙʘʟʽ ʟʥʘʥʴ ʥʘʡʢʨʘʱʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʧʨʦʜʫʢʮʽʡʥʦ-ʬʨʝʡʤʦʚʦʾ ʤʦʜʝʣʽ. 
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ʄʘʣ.2. ʇʨʠʢʣʘʜ ʯʘʩʪʠʥʠ ʬʨʝʡʤʦʚʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʟʥʘʥʴ, ʨʦʟʨʦʙʣʝʥʦʾ 

ʜʣʷ  ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 

ʈʦʟʨʦʙʣʝʥʘ ʬʨʝʡʤʦʚʘ ʤʦʜʝʣʴ ʙʘʟʠ ʟʥʘʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʣʘʩʽʚ ʨʽʟʥʦʛʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ. ʊʘʢ ʢʣʘʩʠ 1-ʛʦ ʧʦʨʷʜʢʫ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʢʣʘʩʠ 2-ʛʦ ʧʦʨʷʜʢʫ. 

ʅʘʧʨʠʢʣʘʜ, ʢʣʘʩ 1-ʛʦ ʧʦʨʷʜʢʫ çʂʘʪʘʣʦʛ ʘʢʪʠʚʽʚè ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʣʘʩ 2-ʛʦ 

ʧʦʨʷʜʢʫ ç ʄʦʜʝʣʴ ʦʙôʻʢʪʘè. ʂʨʽʤ ʪʦʛʦ ʽʩʥʫʶʪʴ ʢʣʘʩʠ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ. ʊʘʢ ʢʣʘʩ 

2-ʛʦ ʧʦʨʷʜʢʫ çʄʦʜʝʣʴ ʦʙôʻʢʪʘè ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʾʭ ʬʫʥʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʣʘʩ-

ʧʦʩʪʘʯʘʣʴʥʠʢ ç ʂʘʪʘʣʦʛ ʧʦʢʘʟʥʠʢʽʚ, ʦʮʽʥʦʢè. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʬʨʝʡʤʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʘʦʯʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ. ʇʨʘʚʠʣʘ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʨʦʮʝʜʫʨ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. ɺʦʥʠ ʚʦʣʦʜʽʶʪʴ ʧʨʠʚʘʙʣʠʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʢʦʞʥʝ 

ʧʨʘʚʠʣʦ ʦʧʠʩʫʻ ʥʝʚʝʣʠʢʠʡ, ʥʝʟʘʣʝʞʥʠʡ ʬʨʘʛʤʝʥʪ ʟʥʘʥʴ; ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ 

ʧʨʘʚʠʣ ʚ ʙʘʟʫ ʟʥʘʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ ʧʨʘʚʠʣ; ʩʪʘʨʽ ʧʨʘʚʠʣʘ 

ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʥʘ ʥʦʚʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ ʧʨʘʚʠʣ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʠʣ 

ʩʧʨʠʷʻ ʧʨʦʟʦʨʦʩʪʽ ʩʠʩʪʝʤʠ.  ɺ ʫʤʦʚʘʭ ʽ ʚʠʩʥʦʚʢʘʭ ʧʨʘʚʠʣ  ʧʨʠʩʫʪʥʽ ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʬʨʝʡʤʠ ʪʘ ʾʭ ʩʣʦʪʠ. 
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ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʨʘʚʠʣʦ-ʧʨʦʜʫʢʮʽʷ 

ʇʨʘʚʠʣʦ ɸ If  (Threat Obt - Assets IDal)  Then Threat IDt 

ʇʨʘʚʠʣʦ ɺ 

If(((Assets total=Dl)&((Assets vulner-ɺ)or(Assets vulner C)) or 

(((Assets total=D2)&(Assets vulner-ɺ)&((Threat markT-Tl)or(Threat markT-

T2))) or 

((Assets total=D3)&(Assets vulner ɺ)(Threat markT- Tl))  or 

((Assets total-D4)&(Assets vulner=ɺ)&(Threat markT-Tl)) 

Then (Assets risk)=1 

 

ʄʘʣ.3. ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʧʨʘʚʠʣ-ʧʨʦʜʫʢʮʽʡ 

 

ɹʣʦʢ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ  ʟʘʙʝʟʧʝʯʫʻ ʚʠʪʷʛ ʟʥʘʥʴ ʟ ʙʘʟʠ ʟʥʘʥʴ. ɺ ʨʦʙʦʯʫ 

ʧʘʤôʷʪʴ ʙʣʦʢʫ ʥʘʜʭʦʜʷʪʴ ʚʭʽʜʥʽ ʜʘʥʥʽ, ʷʢʽ ʚ ʤʦʜʫʣʽ ʧʦʨʽʚʥʷʥʴ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ 

ʧʨʘʚʠʣʘʤʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ ʤʥʦʞʠʥʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ. 

ʅʘʧʨʠʢʣʘʜ, ʟ ʤʥʦʞʠʥʠ ʟʘʛʨʦʟ ʜʣʷ ʧʝʚʥʦʛʦ ʨʝʩʫʨʩʫ, ʤʦʞʥʘ ʚʽʜʽʙʨʘʪʠ ʥʘʡʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʽ ʟʘʛʨʦʟʠ. 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʨʝʻʩʪʨʫʻ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʝʜʝ ʜʽʘʣʦʛ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ, 

ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ ʧʠʪʘʥʥʷ, ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʝʜʝ ʧʨʦʪʦʢʦʣ ʦʙʩʪʝʞʝʥʥʷ ʽ 

ʢʦʦʨʜʠʥʫʻ ʨʦʙʦʪʫ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ʂʦʨʠʩʪʫʚʘʯ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ 

ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʚʧʣʠʚʘʪʠ ʥʘ ʭʽʜ ʨʦʟʜʫʤʽʚ ʝʢʩʧʝʨʪʥʦʾ 

ʩʠʩʪʝʤʠ. 

ɹʣʦʢ ʧʦʷʩʥʝʥʥʷ ʨʽʰʝʥʴ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʨʦʮʝʩ ʤʽʨʢʫʚʘʥʴ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʘʚʯʘʩʥʦ ʚʥʦʩʠʪʠ ʢʦʨʝʢʪʠʚʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʽʨʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʈʝʜʘʢʪʦʨ ʙʘʟʠ ʟʥʘʥʴ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʾ 

ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʚʽʜ ʝʢʩʧʝʨʪʽʚ,  ʧʽʜʪʨʠʤʢʫ ɹɿ  ʽ  ʜʦʧʦʚʥʝʥʥʷ ʾʾ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ. 

ɿʘʚʜʷʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʨʝʜʘʢʪʦʨʫ ʝʢʩʧʝʨʪ ʢʦʨʠʛʫʻ ʪʘ ʥʘʧʦʚʥʶʻ ʙʘʟʫ ʟʥʘʥʴ 

ʥʦʚʠʤʠ ʟʥʘʥʥʷʤʠ. ɽʢʩʧʝʨʪ ʯʝʨʝʟ ʨʝʜʘʢʪʦʨ ʚʠʙʫʜʦʚʫʻ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʪʘ ʣʦʛʽʯʥʽ 

ʧʨʦʮʝʜʫʨʠ, ʛʝʥʝʨʫʻ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʚôʷʟʢʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ. 
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ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʨʦʟʨʦʙʢʠ ɽʉ. ʊʘʢʠʡ 

ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʨʘʚʠʣ-ʧʨʦʜʫʢʮʽʡ ʚ ʙʘʟʽ ʟʥʘʥʴ. 

ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʋɯɹ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 1 ʪʠʧʫ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʘʚʠʣ-ʧʨʦʜʫʢʮʽʡ ʪʘ ʟʘʚʜʘʥʴ . 

ʅʘ ʝʪʘʧʽ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʧʨʠʥʷʪʦʶ ʩʫʯʘʩʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ  ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ . 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ɽʉ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ɽʉ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʋʂɹɯ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʽ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʱʦʜʦ ʧʨʦʪʠʜʽʾ, ʘ ʪʘʢʦʞ ʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʪʘ ʛʽʙʨʠʜʥʦʶ. 

ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ; ʦʪʨʠʤʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ  ʦʮʽʥʢʠ; ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ; ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ ʦʮʽʥʦʢ; ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʉ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘ ʧʽʜʩʪʘʚʽ ʪʘʢʠʭ 

ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ,  ʨʦʟʨʦʙʣʝʥʽ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʥʘ ʤʦʚʽ 

ʬʫʥʢʮʽʡ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʦʧʠʩ ʨʝʘʛʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʚʭʽʜʥʽ ʜʘʥʥʽ  ʪʘ ʦʧʠʩ 

ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʚ ʧʝʚʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ɽʉ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʋʂɹɯ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʚʫ UML, ʷʢʘ ʻ ʩʪʘʥʜʘʨʪʥʦʶ ʤʦʚʦʶ CASE-ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʆʧʠʩ ʤʦʚʠ UML ʤʽʩʪʠʪʴ ʦʧʠʩ ʢʣʘʩʽʚ, ʟ ʧʨʠʤʽʨʥʠʢʽʚ ʷʢʠʭ ʙʫʜʫʻʪʴʩʷ UML-

ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʛʨʘʬʽʯʥʽ ʧʦʟʥʘʯʝʥʥʷ (UML-ʥʦʪʘʮʽʶ) ʜʣʷ 

ʮʠʭ ʢʣʘʩʽʚ. ɼʣʷ  ʦʧʠʩʫ ʢʣʘʩʽʚ ʽ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʽʘʛʨʘʤʠ. 

ʇʦʙʫʜʦʚʘʥʘ  UML-ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʟʫʘʣʴʥʦ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʽʩʥʫʻ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ɽʉ. ɸʣʝ ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ɽʉ ʢʝʨʽʚʥʠʢʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʫʪʴ ʚʚʘʞʘʪʠ: ʚʠʪʨʘʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ; ʜʨʫʞʝʣʶʙʥʽʩʪʴ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʝʢʩʧʝʨʪʥʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʦ ʜʦ ʨʦʟʨʦʙʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʄʝʪʦʜʠʢʦʶ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʷʢʘ 

ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʙʘʟʽ ʟʥʘʥʴ ʦʙʨʘʥʦ ʪʝʦʨʽʶ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ. ɼʣʷ 
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ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʬʽʣʶ ʟʘʭʠʱʝʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʝʥʽ ʪʝʩʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʅɼ ʊɿɯ  

2.5-004-99. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ ʤʝʪʦʜʠʢʠ ʩʪʚʦʨʝʥʥʷ 

ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʟʤʦʞʝ ʟʘʦʱʘʜʞʫʚʘʪʠ ʜʦ 5%  ʚʘʣʦʚʦʛʦ 

ʜʦʭʦʜʫ ʚ ʨʽʢ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ. ʈʦʟʨʦʙʣʝʥʘ ʟʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ  ʩʠʩʪʝʤʠ. 

ɺ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʩʠʩʪʝʤʘ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ  ʚ ʫʤʦʚʘʭ ʥʝʧʦʚʥʦʾ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʾ  

ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʨʦʟʨʦʙʣʝʥʽ 

ʩʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ ʟ ʦʧʠʩʦʤ ʧʨʦʮʝʩʽʚ ʨʝʘʛʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʧʝʚʥʽ ʩʠʪʫʘʮʽʾ.  ɼʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʙʘʟʠ ʟʥʘʥʴ ʩʪʚʦʨʝʥʘ  ʬʨʝʡʤʦʚʘ ʤʝʨʝʞʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʦʧʠʩʫʚʘʪʠ ʦʙ'ʻʢʪʠ, ʧʦʜʽʾ, ʩʠʪʫʘʮʽʾ, ʧʦʥʷʪʪʷ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʥʠʤʠ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʚʽʜʥʦʩʠʥ, ʱʦ ʟʘʜʘʶʪʴʩʷ ʚ ʧʨʘʚʠʣʘʭ, ʚʠʢʦʥʫʻʪʴʩʷ ʣʦʛʽʯʥʠʡ ʚʠʩʥʦʚʦʢ. ʈʝʘʣʽʟʘʮʽʷ 

ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ  ʧʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʤʝʪʦʜʠʮʽ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʧʨʘʮʶʚʘʪʠ ʙʝʟ ʜʦʧʦʤʦʛʠ ʬʘʭʽʚʮʽʚ ʚ ʛʘʣʫʟʽ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ. 
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ʉʊɽɻɸʅʆɻʈɸʌɯʏʅɸ ʉʀʉʊɽʄɸ ɿɸʍʀʉʊʋ ɯʅʌʆʈʄɸʎɯɰ ʋ 

ɻʈɸʌɯʏʅʀʍ ʆɹôɭʂʊɸʍ 

 

ɹʫʯʠʢ ʉʝʨʛʽʡ ʉʪʝʧʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʝʣʷʥʯʠʥ ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʩʥʫʻ ʯʠʤʘʣʦ ʚʘʨʽʘʥʪʽʚ ʟʜʽʡʩʥʝʥʥʷ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ, ʯʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʨʠʭ ʙʝʟʧʝʨʝʯʥʦ ʻ 

ʜʽʻʶ ʥʝʦʙʭʽʜʥʦʶ ʪʘ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʛʘʣʫʟʽ ʩʫʯʘʩʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ (ɿɯ). 

ʄʝʪʘ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ 

ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʯʘʩʪʠʥʫ ʛʥʫʯʢʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ 

ʦʧʪʠʤʘʣʴʥʠʡ (ʟʘ ʦʙʨʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ) ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʡʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʙʽʨ ʪʠʧʫ 

ʢʦʥʪʝʡʥʝʨʘ, ʱʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʎʝ 

ʤʦʞʫʪʴ ʙʫʜʠ ʟʚʫʢʦʚʽ, ʪʝʢʩʪʦʚʽ, ʛʨʘʬʽʯʥʽ ʬʘʡʣʠ, ʘ ʪʘʢʦʞ ï ʚʽʜʝʦʬʘʡʣʠ. 

ʇʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ.1. ʇʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʚʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ ʻ 

ʥʘʡʢʨʘʱʠʤ ʪʠʧʦʤ ʢʦʥʪʝʡʥʝʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʦʛʦ 

ʚʙʫʜʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ.  

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ, ʱʦ ʢʦʥʢʨʝʪʠʟʫʻ ʩʪʝʛʘʥʦʘʣʛʦʨʠʪʤ ʻ ʚʠʙʽʨ ʦʙʣʘʩʪʽ, ʫ 

ʷʢʫ ʟʘʧʠʩʫʚʘʪʠʤʝʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ: ʧʨʦʩʪʦʨʦʚʫ  ʯʠ ʯʘʩʪʦʪʥʫ. ʊʫʪ ʚ ʧʨʦʮʝʩʽ 

ʚʠʙʦʨʫ ʙʫʜʝʤʦ ʩʧʠʨʘʪʠʩʷ ʥʘ ʟʥʘʯʥʦ ʚʠʱʫ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʾ ʦʙʨʦʙʢʠ 

ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʯʘʩʪʦʪʥʽʡ ʦʙʣʘʩʪʽ. ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘʢʦʾ ʪʝʟʠ ʥʘʛʘʜʘʻʤʦ, ʱʦ 

ʦʙʨʦʙʢʘ ʫ ʧʨʦʩʪʦʨʦʚʽʡ ʦʙʣʘʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʝʩʪʠʩʥʫʪʠʭ 

ʟʦʙʨʘʞʝʥʴ ʬʦʨʤʘʪʫ ɺʄʈ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʽʜ ʨʦʙʦʪʦʶ ʫ ʯʘʩʪʦʪʥʽʡ ʦʙʣʘʩʪʽ ʤʘʻʪʴʩʷ 
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ʥʘ ʫʚʘʟʽ ʦʙʨʦʙʢʘ ʬʦʨʤʘʪʫ JPEG, ʱʦ ʩʘʤ ʧʦ ʩʦʙʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʌʫʨôʻ. 

 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʟʥʠʭ ʧʦ ʪʠʧʫ ʢʦʥʪʝʡʥʝʨʽʚ 

ʂʨʠʪʝʨʽʡ 
ʊʝʢʩʪʦʚʠʡ 

ʬʘʡʣ 

ɿʚʫʢʦʚʠʡ 

ʬʘʡʣ 

ɻʨʘʬʽʯʥʠʡ 

ʬʘʡʣ 
ɺʽʜʝʦʬʘʡʣ 

ɺʽʜʥʦʩʥʘ 

ʤʽʩʪʢʽʩʪʴ, h 
<10% ɼʆ 25% 75% 50% 

ɸʙʩʦʣʶʪʥʘ 

ʤʽʩʪʢʽʩʪʴ, ʄʙ 

º  0,001 

ʄʙ 
< 1 ʄʙ < 2 ʄʙ < 100 ʄʙ 

ɼʦʩʪʫʧʥʘ ʯʘʩʦʚʘ 

/ ʯʘʩʪʦʪʥʘ 

ʦʙʣʘʩʪʽ 

+ / ï + / + + / + + / + 

ʊʝʭʥʽʯʥʘ 

ʩʢʣʘʜʥʽʩʪʴ 
ʥʠʟʴʢʘ 

ʥʠʟʴʢʘ / 

ʩʝʨʝʜʥʷ 

ʥʠʟʴʢʘ / 

ʩʝʨʝʜʥʷ 
ʜʫʞʝ ʚʠʩʦʢʘ 

ʏʘʩʪʦʪʘ 

ʧʝʨʝʜʘʯ P2P 
ʚʠʩʦʢʘ 

ʜʫʞʝ 

ʥʠʟʴʢʘ 
ʩʝʨʝʜʥʷ ʥʠʟʴʢʘ 

 

ʋ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʩʴ ʧʨʦʮʝʩ ʚʙʫʜʦʚʫʚʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʢʽʥʮʝʚʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʮʴʦʛʦ ʚʙʫʜʦʚʫʚʘʥʥʷ, 

ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʙʨʘʞʝʥʥʷ:   

- ʨʦʟʤʽʨ ʟʦʙʨʘʞʝʥʥʷ; 

- ʦʨʽʻʥʪʘʮʽʷ ʟʦʙʨʘʞʝʥʥʷ; 

- ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ. 

ʋ ʷʢʦʩʪʽ ʨʦʟʚʠʪʢʫ ʽʜʝʾ LSB ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʥʝ 

ʦʜʥʦʛʦ, ʘ ʢʽʣʴʢʦʭ ʤʦʣʦʜʰʠʭ ʙʽʪʽʚ, ʧʨʠʯʦʤʫ ʫ ʢʦʞʥʽʡ ʢʦʣʴʦʨʦʚʽʡ ʢʦʤʧʦʥʝʥʪʽ 

ʧʽʢʩʝʣʽʚ ʟʦʙʨʘʞʝʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʩʢʦʨʦʯʝʥʦ ʤʦʞʥʘ ʥʘʟʚʘʪʠ Least Significant Bits, 

ʘʙʦ LSBs. ʂʽʣʴʢʽʩʪʴ ʥʠʞʥʽʭ ʙʽʪʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʘʤʽʥʽ, ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʚʠʤʦʛ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 
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ʟʘʧʦʚʥʝʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʢʦʥʪʝʡʥʝʨʘ ʫ ʧʦʨʦʞʥʴʦʤʫ ʩʪʘʥʽ, 

ʪʦʱʦ. 

ʊʦʞ ʧʦʪʝʥʮʽʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʘʣʛʦʨʠʪʤʫ LSB ʻ 

ʚʚʝʜʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʯʠʪʫʚʘʥʥʷ ʽʟ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʝ ʦʜʥʦʛʦ ʙʽʪʫ b, ʘ ʜʝʷʢʦʾ ʾʭ 

ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ K ʰʪʫʢ, ʽ ʷʢʽ ʤʦʞʥʘ ʧʦʟʥʘʯʠʪʠ b1, b2, é, bk: 

 

ὄ  ὦὯ ȿ Ὧ ρȢȢὑ , (1) 

 

ʜʝ K Í {1, 2, 3, 4, 5, 6}. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʦʛʦ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʚʠʥʠʢʘʶʪʴ ʦʢʨʝʤʽ 

ʧʠʪʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʧʦʚôʷʟʘʥʽ ʽʟ ʩʧʝʮʠʬʽʢʦʶ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʚʚʦʜʫ-ʚʠʚʦʜʫ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʯʠʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʙʽʪʽʚ. ʊʘʢ ʤʽʥʽʤʘʣʴʥʘ 

ʧʦʨʮʽʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʦʞʥʘ ʟʯʠʪʘʪʠ ʽʟ ʬʘʡʣʫ ʫ ʚʩʽʭ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʨʽʚʥʘ 1 ʙʘʡʪʦʚʽ (ʟʯʠʪʘʪʠ ʯʘʩʪʠʥʫ ʙʘʡʪʫ, ʟʦʢʨʝʤʘ 1 ʯʠ ʜʝʢʽʣʴʢʘ ʙʽʪʽʚ ʥʝʤʦʞʣʠʚʦ), 

ʪʦʤʫ ʽʟ ʥʴʦʛʦ (ʪʘ, ʤʦʞʣʠʚʦ, ʙʽʣʴʰʠʭ ʦʜʠʥʠʮʴ ʽʥʬʦʨʤʘʮʽʾ) ʩʣʽʜ ʚʠʯʣʝʥʷʪʠ ʦʢʨʝʤʽ 

ʛʨʫʧʠ ʙʽʪʽʚ. ʊʘʢʝ ʚʠʜʽʣʝʥʥʷ ʟʨʫʯʥʦ ʨʦʙʠʪʠ ʫ ʥʝʚʝʣʠʢʦʤʫ ʮʠʢʣʽ, ʚ ʷʢʦʤʫ ʥʘ 

ʧʦʯʘʪʢʫ ʯʝʨʛʦʚʠʡ ʙʣʦʢ S10 ʩʝʢʨʝʪʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ S1 ʟʯʠʪʫʻʪʴʩʷ ʽʟ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʘʡʣʫ ʽ ʥʘ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ ʟ ʮʴʦʛʦ ʙʣʦʢʫ S10 ʙʝʨʝʪʴʩʷ ʨʽʚʥʦ K ʙʽʪʽʚ 

ʜʣʷ ʚʥʝʩʝʥʥʷ ʫ ʢʦʥʪʝʡʥʝʨ S2. ʆʯʝʚʠʜʥʦ, ʜʣʷ ʪʦʛʦ, ʱʦʙʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʙʫʚ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ, ʙʣʦʢ S10 ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʮʽʣʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ ʙʽʪʽʚ ʧʦ K. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʚʠʙʽʨ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ, 

ʱʦ ʨʝʘʣʽʟʦʚʫʚʘʚ ʙʠ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʤʝʪʦʜ. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʥʝ ʽʩʥʫʻ, 

ʪʦʤʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʘʪʠ ʦʜʥʫ ʽʟ ʤʦʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ 

ʟ ʷʢʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʉ/ʉ++, Java, C#, Python, Pascal. ʆʩʪʘʥʥʷ ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʾ  ʟʨʫʯʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ ʩʪʘʙʽʣʴʥʦ ʥʝ ʤʘʻ ʰʠʨʦʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʩʝʨʝʜ ʧʨʦʬʝʩʽʡʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʤʘʣʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ, 

ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʙʦʨʫ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʪʘ ʉ# ʜʣʷ ʮʽʣʝʡ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ 
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ʪʝʭʥʦʣʦʛʽʻʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʦʙʨʘʥʘ ʫ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ ʊʘʢʠʤ 

ʯʠʥʦʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʤʦʛʠ, ʧʨʝʜôʷʚʣʝʥʽ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʜʘʥʽʡ 

ʨʦʙʦʪʽ, ʦʙʠʨʘʻʤʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ/ʉ++ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʛʣʷʥʫʪʠʡ ʘʣʛʦʨʠʪʤ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ 

ʧʨʦʛʨʘʤʥʦ. ʉʧʦʯʘʪʢʫ ʦʙʨʘʥʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʫ ʷʢʦʩʪʽ ʷʢʦʾ ʚʟʷʪʦ ʉ/ʉ++, ʘ 

ʧʦʪʽʤ ʽ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʜʣʷ ʥʝʾ, ʘ ʩʘʤʝ Microsoft Visual Studio. 

ʉʧʨʦʝʢʪʦʚʘʥʦ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ (ʚʽʟʫʘʣʴʥʠʡ ʘʙʦ ʚʽʢʦʥʥʠʡ) 

ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ; ʚʠʢʦʥʘʥʦ ʦʧʠʩ ʨʦʙʦʪʠ ʪʘ 

ʪʝʩʪʫʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʧʨʠ ʟʘʤʽʥʽ 2-3 ʥʠʞʥʽʭ ʙʽʪʽʚ ʚʩʷ ʦʧʝʨʘʮʽʷ ʧʨʘʢʪʠʯʥʦ ʥʝʧʦʤʽʪʥʘ ʜʣʷ ʦʢʘ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʟʚʠʯʘʡʥʦʤʫ ʤʦʥʽʪʦʨʽ. 

ɺʠʩʥʦʚʢʠ. ʋ ʧʨʘʮʽ ʚʠʢʦʥʘʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʫʯʘʩʥʽʡ ʢʦʤʧôʶʪʝʨʥʽʡ ʛʘʣʫʟʽ. ʈʦʟʛʣʷʥʫʪʦ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʮʠʭ ʤʝʪʦʜʽʚ ʪʘ ʥʘ ʾʾ ʦʩʥʦʚʽ ʦʙʨʘʥʦ ʢʦʥʢʨʝʪʥʠʡ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʠʡ 

ʘʣʛʦʨʠʪʤ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʠʩʪʝʤʠ ʈ2ʈ (ʪʦʙʪʦ ʢʦʣʠ ʧʝʨʝʜʘʯʘ 

ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʞ ʜʚʦʤʘ ʧʨʠʚʘʪʥʠʤʠ ʦʩʦʙʘʤʠ): ʮʝ ʤʝʪʦʜ ʟʘʤʽʥʠ 

ʥʘʡʥʠʞʯʦʛʦ ʙʽʪʘ ʫ ʙʘʡʪʘʭ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʙʽʪ ʩʝʢʨʝʪʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʥʘʟʚʘ 

ʤʝʪʦʜʫ ï LSB). 

ʋ ʷʢʦʩʪʽ ʧʽʜʭʦʜʫ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ LSB ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʯʠʪʫʚʘʪʠ 

ʽʟ ʩʝʢʨʝʪʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʧʦ 24 ʙʽʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ  ʚʠʢʦʥʫʚʘʪʠ 

ʟʘʤʽʥʫ ʫ ʙʘʡʪʘʭ ʢʦʥʪʝʡʥʝʨʫ ʥʝ ʦʜʥʦʛʦ ʙʽʪʘ, ʘ ʨʽʟʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ: 1, 2, 3, 4 ʘʙʦ 6 

ʙʽʪʽʚ. 

ʉʪʚʦʨʝʥʝ ʢʽʥʮʝʚʝ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ, ʷʢʻ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʧʨʠʭʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʛʥʫʯʢʦʤʫ ʨʝʞʠʤʽ, ʦʙʠʨʘʶʯʠ ʩʪʫʧʽʥʴ ʧʦʤʽʪʥʦʩʪʽ. 
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ʆʈʀɽʅʊʀʈʆɺɸʅʅʓʍ ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʍ ʉʀʉʊɽʄ 

 

ɺʦʣʦʚʠʢ ɸʥʜʨʝʡ ʖʨʴʝʚʠʯ 

ʢ.ʪ.ʥ, ʜʦʮʝʥʪ 

ɺʠʥʥʠʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɺʠʥʥʠʮʘ, ʋʢʨʘʠʥʘ 

  

 ɺʚʝʜʝʥʠʝ. ʅʝʧʨʝʨʳʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʩʦʤʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʚʦʧʨʦʩʘʭ ʢʦʥʪʨʦʣʷ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʈʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʧʦʚʨʝʞʜʝʥʠʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï 

ʩʦʭʨʘʥʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. 

 ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ɸʢʪʘ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 24 ʘʚʛʫʩʪʘ 1991 ʛʦʜʘ, 

ʛʦʩʫʜʘʨʩʪʚʦ ʋʢʨʘʠʥʘ ʧʦʢʠʥʫʣʦ ʧʦʩʪʩʦʚʝʪʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʶʟʘ ʥʝʟʘʚʠʩʠʤʳʭ 

ʛʦʩʫʜʘʨʩʪʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 1 ʷʥʚʘʨʷ 2016 ʛʦʜʘ ʩʪʘʥʜʘʨʪʳ ʙʳʚʰʝʛʦ ʉʉʉʈ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʋʢʨʘʠʥʝ ʙʦʣʴʰʝ ʥʝ ʜʝʡʩʪʚʫʶʪ. ʅʝ ʠʩʢʣʶʯʝʥʠʝʤ, ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʠ ɻʆʉʊ 13337ï75 çʅʘʜʝʞʥʦʩʪʴ ʚ ʪʝʭʥʠʢʝ. 

ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʩʪʘʥʜʘʨʪʳ ɽʉ ʥʘ ʋʢʨʘʠʥʝ ʪʘʢʞʝ ʥʝ 

ʠʤʝʶʪ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʳ, ʧʦʩʢʦʣʴʢʫ ʙʫʜʫʯʠ ʟʘʣʦʞʥʠʢʦʤ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʋʢʨʘʠʥʘ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʥʝ ʩʤʦʛʣʘ ʩʪʘʪʴ ʯʣʝʥʦʤ ɽʉ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʥʝ ʚʩʪʫʧʠʣʘ ʚ ʩʠʩʪʝʤʫ ʢʦʣʣʝʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉ ʫʯʝʪʦʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʋʢʨʘʠʥʳ ʠ ʚ ʩʠʣʫ ʩʦʟʜʘʚʰʠʭʩʷ ʢʦʣʣʠʟʠʡ, 

ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʰʘʛʦʤ ʙʳʣʘ ʙʳ ʧʦʩʪʝʧʝʥʥʘʷ 

ʘʜʘʧʪʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢ ʩʪʘʥʜʘʨʪʘʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠʜʝʨʞʠʚʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ 
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ʨʘʟʚʠʪʠʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʚʪʦʨʠʪʝʪʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʦ ʧʨʦʮʝʩʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ï ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ IFAC SAFEPROCESS. 

 ʎʝʣʴ ʨʘʙʦʪʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʙʘʟʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʪʘʢʠʭ 

ʧʦʥʷʪʠʡ ʢʘʢ: ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ, 

ʥʝʠʩʧʨʘʚʥʦʩʪʴ, ʦʪʢʘʟ, ʚʦʟʤʫʱʝʥʠʝ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚʭʦʜʘ, ʦʙʥʘʨʫʞʝʥʠʝ, 

ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʜʠʘʛʥʦʩʪʠʢʘ ʦʪʢʘʟʦʚ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʘʪʝʣʠ, ʢʦʪʦʨʳʝ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚ ʚ ʚʦʧʨʦʩʘʭ ʨʘʟʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʩʥʦʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʜʦʢʣʘʜʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ ʩʜʝʣʘʥʥʳʭ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʝʩʩʠʷʭ, ʘʚʪʦʨʠʪʝʪʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ 

ʥʘ ʧʨʝʜʤʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʩʝʩʩʠʠ 

ʢʦʥʛʨʝʩʩʦʚ IFAC SAFEPROCESS ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʚʦʜʠʤʳʭ ʨʘʟ ʚ ʪʨʠ ʛʦʜʘ: ʄʶʥʭʝʥ (1987), ʊʘʣʣʠʥ (1990), ʉʠʜʥʝʡ (1993), ʉʘʥ-

ʌʨʘʥʩʠʩʢʦ (1996), ʇʝʢʠʥ(1999, 2006), ʚʥʝʦʯʝʨʝʜʥʘʷ ʩʝʩʩʠʷ ʚ ɹʫʜʘʧʝʰʪʝ (2000), 

ɹʘʨʩʝʣʦʥʘ (2009), ʄʝʭʠʢʦ (2012), ʇʘʨʠʞ (2015), ʊʫʣʫʟʘ (2017), ɺʘʨʰʘʚʘ (2018) .  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʪʝʨʤʠʥʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʚ ʩʬʝʨʝ ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ 

ʦʰʠʙʦʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʝʣʝʢʪʨʦʥʥʳʭ ʩʠʪʩʪʝʤ, 

ʧʨʦʮʝʩʩʦʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤʠ, ʢʦʥʪʨʦʣʝʤ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʤ ʢʦʥʪʨʦʣʝʤ ʚ ʮʝʣʦʤ.  

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʝʛʦ 

ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ, ʩʦʭʨʘʥʷʷ 
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ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʝʨʝʜʝʣʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʥʝʜʦʧʫʩʪʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʧʦ ʤʝʥʴʰʝʡ 

ʤʝʨʝ, ʦʜʥʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʪ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ ʥʝʧʨʝʨʳʚʥʦ ʩʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʟʳʚʘʝʪʩʷ ʝʛʦ ʙʝʟʦʪʢʘʟʥʦʩʪʴʶ. 

ʇʦʣʥʘʷ ʧʦʪʝʨʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʦʪʢʘʟ, ʘ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʧʦʪʝʨʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʩʙʦʝʤ ʚ ʨʘʙʦʪʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʭ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʧʦʥʷʪʠʝ ʦʪʢʘʟʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʙʳʪʠʷ, ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʧʦʣʥʦʡ ʧʦʪʝʨʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʚʩʝʛʦ ʣʠʰʴ ʧʨʦʮʝʩʩ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʟʘʜʘʯ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʦʪʢʘʟʦʚ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, 

ʪʦ ʦʥʠ ʨʝʰʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʤʝʪʦʜʘʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʠʥʷʪʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʚʥʫʪʨʝʥʥʝʤ ʚʭʦʜʝ ʩʠʩʪʝʤʳ ʠʣʠ ʥʝʧʨʝʜʚʠʜʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪ ʝʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʠʤ 

ʞʝ ʩʧʦʩʦʙʦʤ ʪʨʘʢʪʫʶʪʩʷ ʚʦʟʤʫʱʝʥʠʷ, ʦʰʠʙʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʧʦʣʥʦʡ 

ʘʜʝʢʚʘʪʥʦʩʪʴʶ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ, ʰʫʤʳ, ʪ.ʝ. ʦʥʠ, ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʤʦʜʝʣʠ 

ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʚʭʦʜʦʚ. ʆʜʥʘʢʦ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʵʪʠ ʥʝʠʟʚʝʩʪʥʳʝ ʚʭʦʜʳ ʷʚʣʷʶʪʩʷ ʥʝʠʟʙʝʞʥʳʤʠ, 

ʦʥʠ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ, ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ, ʠ ʜʝʡʩʪʚʫʶʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. ɺ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ, ʠ ʧʦʵʪʦʤʫ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʠ ʨʘʩʧʦʟʥʘʥʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ ʨʘʩʧʦʟʥʘʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʦʷʚʣʝʥʠʝ ʘʚʘʨʠʡʥʳʭ, ʥʝʰʪʘʪʥʳʭ 

ʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʳʝ ʯʨʝʚʘʪʳ ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʊʝʧʝʨʴ ʩʣʝʜʫʝʪ 
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ʫʪʦʯʥʠʪʴ, ʢʘʢʦʡ ʩʤʳʩʣ, ʚʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʦʥʷʪʠʝ çʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡè, ʧʦʩʢʦʣʴʢʫ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʘʢʦʡ ʪʝʨʤʠʥ 

ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʧʝʨʝʚʦʜʝ ʩ ʛʨʝʯʝʩʢʦʛʦ, ʵʪʦ ʦʟʥʘʯʘʝʪ çʜʠʘʛʥʦʟè ï ʧʨʦʮʝʩʩ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ. ɽʩʪʝʩʪʚʝʥʥʦ, ʝʩʣʠ 

ʦʙʲʝʢʪʦʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʝʛʦ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʞʝʥʳ ʠʟʤʝʥʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦ - ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘ ʜʘʥʥʦʝ ʠʟʜʝʣʠʝ.  

ʇʨʠʟʥʘʢʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʤʦʛʫʪ ʙʳʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʩʚʦʡʩʪʚ. ʌʘʢʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʥʝʩʝʥʥʳʝ ʩ ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʥʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʩ ʜʦʧʫʩʪʠʤʳʤʠ ʠʭ ʟʥʘʯʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʪ ʚʠʜ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. ʇʨʠʤʝʨʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʙʲʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ: ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʠʩʧʨʘʚʥʦʩʪʴ 

ʣʠʙʦ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʠ ʪ.ʧ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘʟʳʚʘʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʫʩʪʨʦʡʩʪʚʘ  ʠʣʠ ʧʨʦʮʝʜʫʨʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʵʪʦʪ 

ʧʨʦʮʝʩʩ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʩʦʩʪʦʷʥʠʡ.  

ʂʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʜʘʣʝʝ, ʧʨʦʮʝʩʩ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʟʘʜʘʯʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ.  

ɽʩʣʠ ʧʨʦʮʝʩʩ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʮʝʣʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ 

ʢʦʥʪʨʦʣʷ ʠ ʙʝʟ ʧʦʜʘʯʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʪʦ ʪʘʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ï 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ.  

ʆʙʱʘʷ ʟʘʜʘʯʘ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʤʦʡ ʨʘʟʜʝʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʜʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʜʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʷʚʣʝʥʠʷ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʚʦʟʤʫʱʝʥʠʡ, ʥʝʧʨʝʜʚʠʜʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, 

ʥʝʫʯʪʝʥʥʳʭ ʥʝʣʠʥʝʡʥʦʩʪʝʡ, ʰʫʤʦʚ ʠ ʜʨʫʛʠʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ; 

2. ʋʧʨʘʚʣʝʥʠʝ ʦʮʝʥʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʣʠʙʦ 

ʩʪʨʫʢʪʫʨʳ, ʣʠʙʦ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʚʤʝʩʪʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ c ʮʝʣʴʶ 

ʩʦʭʨʘʥʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ.  

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ  ʟʨʝʥʠʷ, ʨʝʰʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ  

ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʝʡʩʪʚʠʷ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ʩʠʩʪʝʤʳ ʢʘʢ ʧʦʣʥʳʝ ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʥʘʙʣʶʜʘʝʤʦʩʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʩʪʴ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ, ʠ 

ʧʨʝʜʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɺʚʠʜʫ ʚʘʞʥʦʩʪʠ 

ʚʚʝʜʝʥʥʳʭ ʧʦʥʷʪʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʘʪʴ ʠʭ ʦʧʨʝʜʝʣʝʥʠʝ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ.  

ʇʨʦʙʣʝʤʘ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʦʧʳʪʢʝ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʧʦʣʥʦʬʦʨʤʘʪʥʳʡ ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ 

ʚʳʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʥʘʙʣʶʜʘʝʤʦʡ, ʝʩʣʠ ʚʩʝ ʝʝ ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʧʦ ʚʝʢʪʦʨʫ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʛʜʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʝʢʪʦʨ ʚʳʭʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʪʦ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʥʝʥʘʙʣʶʜʘʝʤʦʡ. ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 

ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚʣʠʷʝʪ ʥʘ ʚʝʢʪʦʨ 

ʠʟʤʝʨʷʝʤʳʭ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ.  

ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʫʩʣʦʚʠʷʤʠ ʧʝʨʝʚʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʠʟ ʟʘʜʘʥʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʨʝʙʫʝʤʦʝ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʫʩʪʠʤʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.  
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 ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʫʧʨʘʚʣʷʝʤʦʡ, ʝʩʣʠ ʢʘʞʜʦʝ ʝʝ ʩʦʩʪʦʷʥʠʝ 

ʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʘ 

ʥʝʫʧʨʘʚʣʷʝʤʘ. 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʡ, ʝʩʣʠ 

ʥʝʥʫʣʝʚʳʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ( ʥʝʥʫʣʝʚʳʝ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ) ʚʦʟʙʫʞʜʘʶʪ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʤʦʜʳ) ʧʨʠʩʫʱʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ. 

 ɺʳʚʦʜʳ. ʆʧʨʝʜʝʣʠʚ ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʨʤʠʥʦʚ ʢʘʩʘʶʱʠʭʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʩʣʦʞʥʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʵʢʪʦʚ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʦʜʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʜʘʣʴʥʝʡʰʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʘʭ ʚʩʝ ʞʝ 

ʦʩʪʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʥʘʙʣʶʜʘʝʤʳʤʠ, ʫʧʨʘʚʣʷʝʤʳʤʠ ʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʤʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʪʘʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʭ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʥʝ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʦʪʢʘʟʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤʘʭ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ 

ʬʫʥʢʮʠʡ, ʢʦʛʜʘ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʞʝ ʧʨʦʠʟʦʰʣʠ.  

 ʊʝʨʤʠʥʦʣʦʛʠʷ ʠʟʣʦʞʝʥʥʘʷ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʠ ʧʦ ʤʝʨʝ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʤʦʜʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʫʞʜʘʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʰʠʨʝʥʠʠ 

ʬʦʨʤʘʪʝ. 
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ʇʈʀʄɽʅɽʅʀɽ ɺɽʈʆʗʊʅʆʉʊʅʆ- ʉʊɸʊʀʉʊʀʏɽʉʂʆɻʆ 

ʇʆɼʍʆɼɸ ɼʃʗ ʇʆʉʊʈʆɽʅʀʗ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ɹɸʃɸʅʉʆɺ ʂɸʂ 

ʀʅʉʊʈʋʄɽʅʊ ɼʃʗ ʋʄɽʅʔʐɽʅʀʗ ʉɽɹɽʉʊʆʀʄʆʉʊʀ 

ʇʈʆʀɿɺɽɼɽʅʅʆʁ ʇʈʆɼʋʂʎʀʀ 

 

ɻʦʣʫʙ ɺʷʯʝʩʣʘʚ ɼʤʠʪʨʠʝʚʠʯ 

ʄʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ  

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦè 

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ. ʆʜʥʠʤ ʠʟ ʰʘʛʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ 

ʧʨʠʤʝʥʝʥʠʶ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʲʝʜʠʥʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʋʢʨʘʠʥʳ. 

ɸʥʘʣʠʟʠʨʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʪʨʝʙʠʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘʥʠʤʘʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʝʱʝ ʚ ʉʦʚʝʪʩʢʦʝ ʚʨʝʤʷ. ʋʤʝʥʴʰʠʪʴ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʩʜʝʣʘʪʴ 

ʧʨʦʜʫʢʮʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʨʳʥʢʝ ʚʦʟʤʦʞʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʘʭ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʙʘʣʘʥʩʦʚ ʠ ʢʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʦ ʠ ʚ ʙʳʪʦʚʦʤ ʩʝʢʪʦʨʝ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʢʘʞʜʦʛʦ 

ʛʨʘʞʜʘʥʠʥʘ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʎʝʣʴʶ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ 
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ʧʦʩʪʨʦʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʢʦʥʪʨʦʣʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ.     

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʩʪʨʦʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚ ʚʳʧʦʣʥʷʝʪʩʷ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʝʜʠʥʦʛʦ 

ʤʝʪʦʜʘ ʠʣʠ ʤʝʪʦʜʠʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʩʪʨʦʠʪʴ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʕʪʠʤ ʚʦʧʨʦʩʦʤ ʟʘʥʠʤʘʣʘʩʴ ʨʷʜ ʚʝʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʙʘʣʘʥʩʳ, ʧʦʩʝʤʫ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʘ 

ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʝʥʘ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦʩʪʨʦʝʥʠʷ ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠʭ 

ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʦʩʪʘʚʘ ʠ ʚʝʣʠʯʠʥʳ ʧʦʣʝʟʥʦʛʦ ʨʘʩʭʦʜʘ, ʘ 

ʪʘʢʞʝ ʧʦʪʝʨʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʪʨʘʜʠʮʠʦʥʥʳʡ ʨʘʩʯʝʪʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʥʦ ʦʥ ʥʝ ʤʦʞʝʪ ʫʯʠʪʳʚʘʪʴ ʧʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʘʤʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ 

ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʜʝʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʦʛʦ, ʚ 

ʢʦʨʥʝ ʥʦʚʦʛʦ ï ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʩʪʨʦʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʯʝʪʝ ʩʣʫʯʘʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʧʨʦʮʝʩʩʦʚ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʂ ʪʦʤʫ ʞʝ, ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʩʯʝʪʘʭ ʥʝʯʝʪʢʠʝ 
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ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʭʦʜʥʳʭ ʚʝʣʠʯʠʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʙʘʣʘʥʩʳ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʦʙʳʯʥʦ ʚʳʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʥʝ ʜʦʩʪʦʚʝʨʥʳʤʠ ʠʣʠ ʥʝ ʯʝʪʢʠʤʠ. 

ʇʦʩʪʨʦʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠʩʧʦʣʴʟʫʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ. ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʪʥʦʛʦ 

ʦʧʨʦʩʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʠʭ ʟʥʘʯʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʝʨʚʘʣʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʥʝʥʠʶ ʛʣʘʚʥʳʭ ʵʥʝʨʛʝʪʠʢʦʚ, ʪʝʭʥʦʣʦʛʦʚ ʠʣʠ ʦʧʝʨʘʪʦʨʦʚ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʫʨʦʚʥʠ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʛʦ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʣʝʢʪʨʦʙʘʣʘʥʩʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʯʘʩʪʦʪʳ ʥʘʭʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʝʨʚʘʣʘʭ, ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 

ʩ ʪʨʝʤʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ. 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʦʙʘʣʘʥʩʦʚ ʩ ʧʦʤʦʱʴʶ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʩʝʚʜʦ ʨʝʘʣʴʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʥʝʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʢʘʞʜʦʤ ʠʟ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʵʢʩʧʝʨʪʘʤʠ ʠʥʪʝʨʚʘʣʦʚ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʠʩʭʦʜʷ ʠʟ ʦʮʝʥʦʢ ʫʨʦʚʥʷ ʯʘʩʪʦʪʳ (ʪʘʙʣ.1), ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʩʝʚʜʦ ʨʝʘʣʴʥʳʭ ʚʝʣʠʯʠʥ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʝʛʦ ʟʘʛʨʫʟʢʠ. 
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ʊʘʙʣʠʮʘ 1 

ʋʨʦʚʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʯʘʩʪʦʪʫ ʥʘʭʦʞʜʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʦʙʲʝʤʦʚ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʥʪʝʨʚʘʣʘʭ. 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʝʡ 

ʈʝʜʢʦ 

ʌʘʢʪʠʯʝʩʢʠʡ ʦʙʲʝʤ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʠʥʪʝʨʚʘʣʝ ʥʝ ʯʘʱʝ, ʯʝʤ ʚ 20% 

ʩʣʫʯʘʷʭ 

ʏʘʩʪʦ 

ʌʘʢʪʠʯʝʩʢʠʡ ʦʙʲʝʤ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʠʥʪʝʨʚʘʣʝ ʚ ʧʨʝʜʝʣʘʭ 20 ... 50% 

ʩʣʫʯʘʷʭ 

ʆʯʝʥʴ ʯʘʩʪʦ 

ʌʘʢʪʠʯʝʩʢʠʡ ʦʙʲʝʤ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʠʥʪʝʨʚʘʣʝ ʯʘʱʝ, ʯʝʤ ʚ 50% ʩʣʫʯʘʷʭ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʦʙʘʣʘʥʩʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʧʦ ʦʙʲʝʤʫ ʚʳʙʦʨʦʢ ʧʩʝʚʜʦ 

ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʥʝʯʝʪʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤʘʪʠʚʥʳʭ ʟʘʪʨʘʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʦʙʘʣʘʥʩʘ ʩ ʧʦʤʦʱʴʶ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʢʦʛʦ, ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʩʝʚʜʦ ʨʝʘʣʴʥʳʭ ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 
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ʵʥʝʨʛʠʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʠʪʝʨʘʪʠʚʥʫʶ 

ʧʨʦʮʝʜʫʨʫ. 

ɺ ʥʘʯʘʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʥʝʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʳʙʦʨʢʘʭ ʧʩʝʚʜʦ ʨʝʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʥʝʯʝʪʢʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʛʝʥʝʨʠʨʫʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʭ 

ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ çʠʥʜʠʚʠʜʫʘʣʴʥʳʭè ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʷʚʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʥʝʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ 

çʩʫʤʤʘʨʥʘʷè ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʂʘʞʜʘʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤʙʠʥʘʮʠʡ ʧʩʝʚʜʦ ʨʝʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʥʝʯʝʪʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʪʜʝʣʴʥʳʡ ʥʘʙʦʨ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʦʜʥʫ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʧʨʘʚʜʦʧʦʜʦʙʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʵʪʠʭ ʵʣʝʢʪʨʦʙʘʣʘʥʩʦʚ ʟʘ çʩʫʤʤʘʨʥʦʡè ʚʝʨʦʷʪʥʦʩʪʴʶ ʠʭ ʧʦʷʚʣʝʥʠʷ. 

ɼʦʩʪʦʚʝʨʥʳʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʦʪ ʚʘʨʠʘʥʪ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʘʣʘʥʩʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, çʩʫʤʤʘʨʥʘʷè ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ. 

ɺʳʚʦʜʳ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʚʝʩʦʤʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʤ ʝʩʪʴ ʧʦʩʪʦʷʥʥʦʝ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʪʘʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʥʪʨʦʣʴ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. ɽʜʠʥʦʡ ʤʝʪʦʜʠʢʠ 
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ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚ ʩʝʛʦʜʥʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʘ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʭ ʧʦʩʪʨʦʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʵʣʝʢʪʨʦʙʘʣʘʥʩʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚ ʪʨʝʙʫʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʙʘʣʘʥʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʵʣʝʢʪʨʦʙʘʣʘʥʩʦʚ. 
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ɹɽɿʆʇɸʉʅʆʁ ʄɸʈʐʈʋʊʀɿɸʎʀʀ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇɽʈɽʉɽʂɸʖʑʀʍʉʗ ʀ 

ʅɽʇɽʈɽʉɽʂɸʖʑʀʍʉʗ ʄɸʈʐʈʋʊʆɺ ɺ ʊʂʉ 

 

ɻʨʘʯʝʚ ʖʨʠʡ ɺʘʜʠʤʦʚʠʯ, 

ʉʪʫʜʝʥʪ 

  ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ 

ʂʘʬʝʜʨʘ ʀʂʀ 

ʛ. ʍʘʨʴʢʦʚ 

 

ɺʚʝʜʝʥʠʝ. ʉʝʛʦʜʥʷ ʧʦʥʷʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʩʪʘʣʦ ʙʦʣʝʝ ʰʠʨʦʢʠʤ. ʅʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʧʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʠʭ ʧʝʨʝʜʘʯʠ, ʭʨʘʥʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʦ ʠ ʘʢʪʠʚʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ 

ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʩʪʫʧʘ ʢ 

ʦʙʱʠʤ ʨʝʩʫʨʩʘʤ ʩʝʪʠ. 

ɺ ʩʚʷʟʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʪʠ ʩʦ ʤʥʦʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ 

ʚ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʨʷʜ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʨʦʙʣʝʤ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʜʥʘʢʦ, ʚʦʟʥʠʢʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʜʘʞʝ ʪʘʢʘʷ ʟʘʱʠʪʘ ʩʪʘʥʦʚʠʪʩʷ ʫʷʟʚʠʤʘ ʠ 

ʥʝ ʩʨʘʙʘʪʳʚʘʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʳʡ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʠ 

ʩʝʪʝʚʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʩʪʘʚʠʣʠ ʩʝʙʝ ʮʝʣʴʶ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʪʠ, ʜʘʞʝ 

ʠʤʝʷ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʦʪʜʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚʩʝ ʨʘʚʥʦ 

ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʝʢʦʪʦʨʳʤ ʟʘʱʠʱʝʥʥʳʤ ʨʝʩʫʨʩʘʤ ʩʝʪʠ. ʇʦʵʪʦʤʫ 

ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʦʟʜʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ 



241 

 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ɸʥʘʣʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ.  

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ: ʙʝʟʦʧʘʩʥʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ (safe routing) ʠ 

ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʩʭʝʤ 

ʟʘʱʠʪʳ ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ: ʩʭʝʤʳ ʟʘʱʠʪʳ ʫʟʣʘ, ʢʘʥʘʣʘ, ʤʘʨʰʨʫʪʘ. 

ɸʢʮʝʥʪʠʨʦʚʘʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʠ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʤʘʨʰʨʫʪʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  ʂʘʢ ʧʦʢʘʟʘʣ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜʘʥʥʦʛʦ ʚ ʩʝʪʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʝʪʠ ʠ ʪʠʧʘʤʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʫʪʝʡ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʙʦʨ ʧʫʪʝʡ ʚ ʩʝʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ: ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʫʪʝʡ ʠ ʧʦʜʤʥʦʞʝʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʩʝʢʘʪʴ ʫʟʣʦʚʦʝ ʩʚʷʟʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ 

ʧʫʪʠ ʦʟʥʘʯʘʶʪ ʪʦʣʴʢʦ ʪʝ ʤʘʨʰʨʫʪʳ ʩ ʦʙʱʠʤʠ ʫʟʣʘʤʠ ʥʘʟʥʘʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ. 

ɽʩʣʠ ʧʫʪʠ ʩʦʜʝʨʞʘʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʦʙʱʠʡ ʫʟʝʣ ʠʣʠ ʩʩʳʣʢʠ, ʪʦ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ 

ʧʝʨʝʩʠʢʘʶʱʠʤʠʩʷ ʧʫʪʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʧʫʪʠ ʠʤʝʶʪ ʦʙʱʠʝ ʫʟʣʳ, ʦʥʠ 

ʥʘʟʳʚʘʶʪʩʷ ʧʫʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʥʘʜ ʫʟʣʘʤʠ. 

ɽʩʣʠ ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʝ ʩʩʳʣʢʠ, ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʧʫʪʷʤʠ, 

ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʦ ʩʩʳʣʢʘʤ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʝʪʷʭ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʨʘʥʝʝ ʨʘʟʜʝʣʝʥʥʦʛʦ ʥʘ ʯʘʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʐʘʤʠʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʡ ʩʭʝʤʳ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʦʪʧʨʘʚʣʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʜʣʷ 
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ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʩʦʦʙʱʝʥʠʷ ʜʦʣʞʝʥ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʪʴ ʚʩʝ ʧʫʪʠ, ʦʙʳʯʥʦ ʥʝ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ, ʧʦ ʢʦʪʦʨʳʤ ʯʘʩʪʠ ʨʘʟʜʝʣʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʦʧʠʩʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʙʦʨʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʫʪʝʡ ʧʨʠ ʧʝʨʝʜʘʯʝ ʯʘʩʪʝʡ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʝʛʦ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʚ ʩʝʪʠ. 

ʇʦʵʪʦʤʫ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʥʘʙʦʨʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ 

ʧʫʪʝʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʝ, ʟʘʜʘʯʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ. 

ʄʦʞʥʦ ʠʥʪʫʠʪʠʚʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʯʥʳʭ ʧʫʪʝʡ ʚ 

ʦʜʥʦʡ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ 

ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʦʪʧʨʘʚʣʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʢ ʫʩʧʝʰʥʦʤʫ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. 

ɸʜʝʢʚʘʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʩʣʫʯʘʷ ʫʟʣʦʚʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʧʫʪʝʡ, ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʘʩʪʦʷʱʘʷ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, 

ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʚʩʝʭ ʫʟʣʦʚ ʩʝʪʠ ʨʘʚʥʘ ʥʫʣʶ ʠ, ʪʦʣʴʢʦ ʫʟʣʳ 

ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʳ. 

ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ɺ ʙʦʣʝʝ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʣʶʙʦʡ ʩʝʪʝʚʦʡ ʫʟʝʣ, ʧʦʜʚʝʨʞʝʥʥʳʡ ʩʝʪʝʚʳʤ ʘʪʘʢʘʤ, ʪʘʢʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʝʥ, ʫʩʣʦʚʠʝʤ ʝʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʨʘʚʥʳʤ ʚʝʨʦʷʪʥʦʩʪʠ 

ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʪʴ ʩʤʦʜʝʣʠʨʦʚʘʥ ʫʟʝʣ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʤʳ ʜʦʣʞʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʩʪʠ ʝʱʝ ʜʚʘ ʪʠʧʘ ʧʫʪʝʡ: 

ʧʨʦʩʪʳʝ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʣʠʥʠʡ ʩʚʷʟʠ ʩʝʪʠ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʤʧʦʟʠʪʥʳʝ ʧʫʪʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ, 

ʚʢʣʶʯʘʶʪ ʧʝʨʝʢʨʳʪʠʷ ʧʨʦʩʪʳʭ ʧʫʪʝʡ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʤʳ ʫʪʦʯʥʷʝʤ ʨʘʥʝʝ 

ʚʚʝʜʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʚʚʦʜʠʤ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ. 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʫʣʠʨʦʚʢʫ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʧʫʪʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʧʨʠ 

ʙʝʟʦʧʘʩʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʧʫʪʴ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʜʚʘ ʪʠʧʘ ʬʨʘʛʤʝʥʪʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʷʜʘ (ʨʠʩ. 1ʘ) ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʳʡ (ʨʠʩ. 1b). 
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ʈʠʩ. 1. ʇʨʠʤʝʨ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʠʜʘ ʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʧʫʪʠ: (ʘ) - 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʫʪʴ, (b) - ʧʘʨʘʣʣʝʣʴʥʳʡ, (ʩ) - ʢʦʤʧʦʟʠʪʥʳʡ 

 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ (ʨʠʩ. 1c) ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʳʡ ʧʫʪʴ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʜʚʫʭ ʩʝʪʝʚʳʭ ʬʨʘʛʤʝʥʪʦʚ. ʇʝʨʚʳʡ ʬʨʘʛʤʝʥʪ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʨʘʣʣʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʫʟʣʦʚ, ʘ ʚʪʦʨʦʡ - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ. 

ʉʪʨʫʢʪʫʨʫ ʩʝʪʠ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʢʦʤʧʦʟʠʪʥʳʡ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʦʩʪʳʭ ʧʫʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʙʝʟʦʧʘʩʥʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʨʷʜʦʚʳʤ ʧʫʪʷʤ ʷʚʣʷʝʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʘʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʦʷʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ, 

ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʥʠʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʯʘʩʪʷʭ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦ ʨʷʜʦʚʳʤ ʧʫʪʷʤ 

ʨʝʘʣʠʟʫʶʪʩʷ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

ɺʳʚʦʜʳ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʨʦʣʝʡ 

ʟʘʥʠʤʘʝʪ - ʙʝʟʦʧʘʩʥʦʩʪʴ. ʋʚʝʨʝʥʥʦʩʪʴ ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʦʡ ʙʝʟʦʧʘʩʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʥʘ ʣʶʙʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʶʪʩʷ: ʬʠʣʴʪʨʘʮʠʷ, ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ, ʦʛʨʘʥʠʯʝʥʠʷ ʪʨʘʬʠʢʘ 

ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 

¶ ʃʝʤʝʰʢʦ, ʆ.ɺ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʰʣʷʭʽʚ, ʱʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʧʨʠ ʙʝʟʧʝʯʥʽʡ ʤʘʨʰʨʫʪʠʟʘʮʽʾ [ʊʝʢʩʪ] / ʆ.ɺ. 

ʃʝʤʝʰʢʦ, ʆ.ʉ. ɭʨʝʤʝʥʢʦ, ɸ.ɺ. ʇʝʨʩʽʢʦʚ // ʇʨʦʙʣʝʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʜʦʧʦʚʦʜʽʜʝʡ 

ʪʘ ʪʝʟ; ʤ. ʂʠʾʚ, 05-06 ʢʚʽʪʥʷ 2018 ʨʦʢʫ; ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ /ï ʂ.: ɺʇʎ çʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, 2018. ï ʉ. 6-10. 

¶ ʃʝʤʝʰʢʦ ɸ.ɺ., ɽʨʝʤʝʥʢʦ  ɸ.ʉ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʜʝʣʠ ʙʝʟʦʧʘʩʥʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʦʙʱʝʥʠʷ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʙʘʣʘʥʩʠʨʦʚʢʦʡ ʯʠʩʣʘ ʝʛʦ 

ʬʨʘʛʤʝʥʪʦʚ ʧʦ ʥʝʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʤʘʨʰʨʫʪʘʤ // ɿʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ. ï 2015. ï 

ʊ. 17, ˉ2. ï ʉ. 135-142. 

¶ Yeremenko O., Lemeshko O., Persikov A. Secure Routing in Reliable Networks: 

Proactive and Reactive Approach // Advances in Intelligent Systems and 

Computing II. CSIT 2017. Springer. (2018), Vol 689. P. 631-655. 

¶ Lou W. SPREAD: Enhancing Data Confidentiality in Mobile Ad Hoc Networks / 

W. Lou, W. Liu, Y. Fang // INFOCOM 2004. Twenty-third Annual Joint 

Conference of the IEEE Computer and Communications Societies, IEEE. ï 2004. 

ï Vol. 4. ï PP. 2404 ï 2413 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɻʈɸʄʀ AUTODESK REVIT ʇʈʀ 

ɯʅʌʆʈʄɸʎɯʁʅʆʄʋ ʄʆɼɽʃʖɺɸʅʅɯ ɯʅɾɽʅɽʈʅʀʍ ʉʇʆʈʋɼ. 

 

ɻʨʠʮʠʥʘ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɻʨʠʮʠʥʘ ɯʛʦʨ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

ʤ. ʍʘʨʢʽʚ,ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʥʠʢʘʶʪʴ ʚ ʫʩʽ ʩʬʝʨʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʙʽʟʥʝʩʫ. ɺ ʜʘʥʠʡ ʯʘʩ ʩʪʘʣʦ ʨʝʘʣʴʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʚʫʟʽʚ ï ʧʽʜʛʦʪʫʚʘʪʠ 

ʚʠʧʫʩʢʥʠʢʘ, ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʚ ʧʠʪʘʥʥʷʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʗʢʱʦ 

ʨʘʥʽʰʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ CAD-ʪʝʭʥʦʣʦʛʽʾ, ʦʬʦʨʤʣʶʚʘʣʠʩʴ ʢʨʝʩʣʝʥʠʢʠ, ʷʢʽ 

ʫʤʦʚʥʦ ʩʠʤʚʦʣʽʟʫʚʘʣʠ ʥʘʰ ʦʙ'ʻʢʪ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ɺɯʄ-ʪʝʭʥʦʣʦʛʽʡ (Building Information Modeling - ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʨʫʜ), ʤʠ ʩʪʚʦʨʶʻʤʦ ʮʠʬʨʦʚʠʡ ʧʨʦʪʦʪʠʧ, ʥʘʩʠʯʝʥʠʡ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʘʡʙʫʪʥʽʡ ʦʙ'ʻʢʪ. ʗʢ ʜʦʙʠʪʠʩʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʪʦʪʠʧʫ? ʇʦʪʨʽʙʥʦ ʨʦʟʫʤʽʪʠ ʟ ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʮʝʡ ʦʙ'ʻʢʪ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʙʫʜʴ-ʷʢʽ ʢʦʥʩʪʨʫʢʮʽʾ - ʟ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʤʘʪʝʨʽʘʣʠ - ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ: 

ʚʽʟʫʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʦʝʢʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ), ʝʢʦʥʦʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʪ. ʜ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM-ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʫʯʙʦʚʠʡ ʧʨʦʮʝʩ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʪʠʧʦʚʦʾ ʤʦʩʪʦʚʦʾ ʙʘʣʢʠ ʟʽ 

ʟʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʧʘʢʝʪʽ  Autodesk Revit. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʉʫʯʘʩʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʶʪʴ 

ʢʦʥʮʝʧʮʽʶ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʉʫʪʴ ʾʾ ï ʚ ʤʦʞʣʠʚʦʩʪʽ ʟʘʚʜʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ. ʇʘʨʘʤʝʪʨʠ ʻ ʥʘʙʦʨʘʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ 
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ʚʠʟʥʘʯʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ ʽ ʡʦʛʦ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʽ ʩʢʦʨʦʯʫʻ ʯʠʩʣʦ ʧʦʤʠʣʦʢ. 

ɿʚʠʯʘʡʥʦ ʞ, BIM-ʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʥʝ ʧʨʦʩʪʦ 3D ʤʦʜʝʣʴ, ʘ ʮʽʣʠʡ 

ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʫʯʘʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʧʦʚʥʫ 

ʙʘʟʫ ʜʘʥʠʭ. ʆʜʠʥ ʽʟ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ BIM-ʪʝʭʥʦʣʦʛʽʡ ï ʮʝ ʧʘʢʝʪ Autodesk Revit.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʘʨʘʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʯʘʪʢʫ ʩʪʘʣʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ. ɸʣʝ, ʥʘʞʘʣʴ, 

ʧʘʨʘʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʉɸʇʈ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. ɺʦʥʠ ʨʝʘʣʽʟʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʟʤʽʥ: 

ʧʦʩʣʽʜʦʚʥʫ (ʧʨʠ ʟʤʽʥʽ ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʟʘʥʦʚʦ ʚʩʽ ʦʧʝʨʘʮʽʾ ʧʦ ʩʪʚʦʨʝʥʥʶ ʤʦʜʝʣʽ) 

ʘʙʦ ʚʘʨʽʘʮʽʡʥʫ (ʧʨʠ ʟʤʽʥʽ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʚʩʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʥʘʢʣʘʜʝʥʽ ʥʘ 

ʛʝʦʤʝʪʨʽʶ ʽ ʢʦʤʧʦʥʝʥʪʠ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ 

ʥʘʚʽʪʴ ʧʨʦʩʪʠʭ ʙʫʜʽʚʝʣʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʫʞʝ ʧʦʚʽʣʴʥʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤ. 

ʄʘʰʠʥʦʙʫʜʽʚʥʽ ʉɸʇʈ, ʢʨʽʤ ʪʦʛʦ, ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʟʚ'ʷʟʘʪʠ ʚʩʽ 

ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʚʠʨʦʙʠ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʾʭ ʧʦʚʝʜʽʥʢʫ. 

ʎʝ ʚʠʧʨʘʚʜʘʥʦ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʚʠʨʦʙʽʚ, ʘʣʝ ʻ ʥʘʜʣʠʰʢʦʚʠʤ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʧʦʨʫʜ. ʆʩʪʘʥʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʟʙʽʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʧʨʠʨʦʜʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʥʝʦʙʭʽʜʥʘ ʩʠʩʪʝʤʘ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʟʜʘʪʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʦʨʜʠʥʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ. ʇʣʘʪʬʦʨʤʘ 

Autodesk  Revit ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʮʽʻʾ ʤʝʪʠ. ʗʢʱʦ ʛʦʚʦʨʠʪʠ, ʱʦ 

ɺIM ï ʮʝ ʢʦʥʮʝʧʮʽʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʧʨʦʪʦʪʠʧʫ ʦʙôʻʢʪʘ, ʪʦ Revit ï 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ. 

ʋ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤʘʭ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

(ʪʘʢʠʭ ʷʢ Graphisoft ArchiCAD ʪʘ Autodesk Revit) ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʩʪʘʥʜʘʨʪʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʩʪʽʥʠ, ʚʽʢʥʘ, ʜʚʝʨʽ, ʧʝʨʝʢʨʠʪʪʷ, ʪʘ ʽʥ., ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʩʧʦʨʫʜ, ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʟʘʡʚʦʛʦ 

ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʩʪʦʚʠʭ 

ʧʝʨʝʭʦʜʽʚ ï ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʫʪ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʠʡ. 
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ʂʦʞʝʥ ʤʦʩʪʦʚʠʡ ʧʝʨʝʭʽʜ ʻ ʫʥʽʢʘʣʴʥʠʤ. ɸ ʢʦʤʧôʁ ʪʝʨʥʽ ʧʨʦʛʨʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽʣʴʢʠ ʧʝʚʥʽ ʪʠʧʠ ʦʧʦʨ, ʙʘʣʦʢ ʯʠ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ, ʷʢʽ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʫ ʩʪʘʥʜʘʨʪʥʫ ʬʦʨʤʫ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʨʦʟʤʽʨʘʤʠ. ʆʪʞʝ ʘʢʪʫʘʣʴʥʠʤ 

ʧʠʪʘʥʥʷʤ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʝʷʢʠʭ 

ʩʢʣʘʜʦʚʠʭ ʟʽ ʟʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʙʘʣʢʠ ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʦʶ 

ʘʨʤʘʪʫʨʦʶ,  ʷʢʘ  ʟʘʧʨʦʝʢʪʦʚʘʥʘ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ɸ14 ʽ ʅ14. ɺ ʦʧʦʨʥʠʭ ʟʦʥʘʭ,  

ʜʝ ʨʝʙʨʦ ʨʦʟʰʠʨʶʻʪʴʩʷ,  ʯʘʩʪʠʥʘ ʧʣʠʪʠ ʥʝʜʦʙʝʪʦʥʫʻʪʴʩʷ ʜʣʷ ʦʙ'ʻʜʥʘʥʥʷ ʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʥʝʨʦʟʨʽʟʥʠʡ ʣʘʥʮʶʛ. 

 

 

ʈʠʩ. 1. ɹʘʣʢʠ ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʦʶ ʘʨʤʘʪʫʨʦʶ 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʧʝʮʠʬʽʢʠ ʨʦʙʦʪʠ ʚ ʩʠʩʪʝʤʽ Autodesk Revit ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʪʠʧʦʚʘ ʤʦʩʪʦʚʘ ʙʘʣʢʘ ʟʽ ʟʤʽʥʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

 ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʬʦʨʤʫ ʙʘʣʢʠ (ʨʠʩ. 1), ʤʠ ʧʦʜʽʣʠʣʠ ʾʾ ʥʘ ʭʘʨʘʢʪʝʨʥʽ 

ʜʽʣʷʥʢʠ, ʘ ʩʘʤʝ: ʟʦʥʠ ʧʦ ʢʨʘʷʭ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʚ ʦʧʦʨʥʽʡ ʯʘʩʪʠʥʽ, ʧʦʩʝʨʝʜʠʥʽ ï 

ʦʩʥʦʚʥʘ ʜʽʣʷʥʢʘ ʪʘ ʜʚʽ ʧʝʨʝʭʽʜʥʽ ʟʦʥʠ. ɼʣʷ ʢʦʞʥʦʾ ʟʦʥʠ ʩʪʚʦʨʠʣʠ ʪʽʣʦ (ʨʠʩ. 2), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʘʢʝʪʫ Revit ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʙô̒ ʢʪʽʚ ʪʘʢʫ, ʷʢ 

çʄʦʜʝʣʴ ʚ ʢʦʥʪʝʢʩʪè̔ ʪʘ ʢʦʤʘʥʜʠ çɺʠʜʘʚʣʶʚʘʥʥʷè ʽ çʇʝʨʝʭʽʜ ʧʦ ʪʨʘʝʢʪʦʨʽʾè. 

ʇʦʪʽʤ ʦʙ'ʻʜʥʘʣʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚ ʦʜʥʝ ʮʽʣʝ ʢʦʤʘʥʜʦʶ ʟ'ʻʜʥʘʪʠ  ʽ ʩʬʦʨʤʫʚʘʣʠ 

ʧʦʨʦʞʥʠʩʪʽ ʪʽʣʘ ʧʦ ʧʣʠʪʽ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʥʝʜʦʙʝʪʦʥʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 3. 
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ʈʠʩ. 2. ʉʪʚʦʨʝʥʥʷ ʪʽʣʘ ʙʘʣʢʠ 

 

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʩʪʦʚʦʾ ʙʘʣʢʠ ʚ ʩʠʩʪʝʤʽ   

Autodesk Revit 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ Autodesk Revit ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ ʧʦ ʩʪʚʦʨʝʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʪʠʧʦʚʦʾ ʤʦʩʪʦʚʦʾ ʙʘʣʢʠ ʟʽ 

ʟʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɼʦ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʴ ʚʚʝʜʝʥʠʡ ʢʫʪ 

ʥʘʭʠʣʫ ʩʘʤʦʾ ʙʘʣʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʯʦʢ ʾʾ ʩʧʠʨʘʥʥʷ.   

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʥʫʶʯʠ ʨʦʙʦʪʫ, ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʟʦʢʨʝʤʘ ʧʨʦʛʨʘʤʠ Autodesk Revit; 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ  ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ ʧʦ ʩʪʚʦʨʝʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʪʠʧʦʚʦʾ 

ʤʦʩʪʦʚʦʾ ʙʘʣʢʠ ʟʽ ʟʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʧʘʢʝʪʽ Autodesk Revit. ɺ ʧʨʦʮʝʩʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʩʪʦʚʦʾ ʙʘʣʢʠ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʥʝʜʦʙʝʪʦʥʫʚʘʥʥʷ ʧʣʠʪʠ, ʚʜʘʣʦʩʷ 

ʞʦʨʩʪʢʦ ʟʘʬʽʢʩʫʚʘʪʠ ʪʦʯʢʫ ʚʩʪʘʚʢʠ ʙʘʣʢʠ ʚ ʦʜʥʦʤʫ ʟ ʤʽʩʮʴ ʩʧʠʨʘʥʥʷ, ʟʘʜʘʪʠ 

ʟʤʽʥʥʠʤ ʧʘʨʘʤʝʪʨ ʢʫʪʘ ʥʘʭʠʣʫ ʙʘʣʢʠ. 
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ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ɼʆ ɻʈʋʇʋɺɸʅʅʗ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯɰ 

ʄʋɿʀʏʅʀʍ ɯʅʉʊʈʋʄɽʅʊɯɺ 

 

ɼʝʤʠʜʯʫʢ ʃʶʜʤʠʣʘ ɹʦʛʜʘʥʽʚʥʘ  

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʉʘʧʦʞʥʠʢ ɼʤʠʪʨʦ ɯʚʘʥʦʚʠʯ  

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ ʪʘ ʝʢʩʧʝʨʪʠʟʠ ʚ ʤʠʪʥʽʡ ʩʧʨʘʚʽ 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʃʊɽʋ), 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʛʣʷʜ ʜʦʩʪʫʧʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʥʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʦʩʪʘʪʦʯʥʠʡ ʚʠʩʥʦʚʦʢ, ʷʢʠʤ ʯʠʥʦʤ ʢʦʥʢʨʝʪʥʦ ʧʨʠ ʛʨʫʧʫʚʘʥʥʷ ʽ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʚʠʨʦʙʠ ʪʦʚʘʨʥʦʾ ʛʨʫʧʠ çʄʫʟʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠè, ʥʝ ʢʘʞʫʯʠ ʚʞʝ 

ʧʨʦ ʥʘʨʦʜʥʽ ʤʫʟʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʫ ʪ. ʯ. ʽ ʫʢʨʘʾʥʩʴʢʽ. ɸʜʞʝ ʚʽʜ ʪʦʛʦ, ʜʦ ʷʢʦʾ 

ʛʨʫʧʠ ʚʽʜʥʝʩʝʥʦ ʧʝʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʟ ʷʢʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʡʦʛʦ ʧʦʨʽʚʥʶʶʪʴ 

ʯʠ ʩʧʦʨʽʜʥʶʶʪʴ, ʟʘʣʝʞʠʪʴ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʥʝ ʪʽʣʴʢʠ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʠʭ 

ʟʚôʷʟʢʽʚ, ʰʣʷʭʽʚ ʝʚʦʣʶʮʽʾ, ʘ ʪʘʢʦʞ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ. ʋ 

ʧʨʘʚʠʣʴʥʽʡ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʮʽʢʘʚʣʝʥʽ ʥʝ ʪʽʣʴʢʠ 

ʬʦʣʴʢʣʦʨʠʩʪʠ, ʝʪʥʦʛʨʘʬʠ, ʤʫʟʠʢʦʟʥʘʚʮʽ, ʤʫʟʝʡʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʩʣʦʚʦʤ, ʫʩʽ, ʭʪʦ 

ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʾʭ ʚʠʚʯʝʥʥʷ. ɹʘʛʘʪʦ ʧʠʪʘʥʴ ʪʘ ʥʝʧʦʨʦʟʫʤʽʥʴ ʚʠʥʠʢʘʻ ʫ ʩʬʝʨʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʦʨʛʽʚʣʽ, ʪʦʚʘʨʦʟʥʘʚʯʦʾ, ʝʢʩʧʝʨʪʥʦʾ ʪʘ 

ʤʠʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʩʧʨʦʙʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʛʨʫʧʫʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʉʧʨʦʙ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ (ʢʣʘʩʠʬʽʢʫʚʘʪʠ) ʤʫʟʠʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʙʫʣʦ ʙʘʛʘʪʦ. ɸʣʝ ʥʝ ʚʩʽ ʚʦʥʠ ʻ ʥʘʫʢʦʚʠʤʠ ʽ ʟʨʫʯʥʠʤʠ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʝ ʤʘʶʪʴ ʻʜʠʥʠʭ ʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʦʜʽʣʫ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʛʨʫʧʠ. ʋ ʨʽʟʥʽ ʯʘʩʠ ʽ ʚ ʢʦʞʥʦʛʦ ʥʘʨʦʜʫ ʮʽ ʢʨʠʪʝʨʽʾ 

ʚʽʜʨʽʟʥʷʣʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʩʪʘʨʦʜʘʚʥʴʦʤʫ ʂʠʪʘʾ ʛʦʣʦʚʥʦʶ ʦʟʥʘʢʦʶ ʧʦʜʽʣʫ 

ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʛʨʫʧʠ ʙʫʚ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʷʣʠ ʜʘʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ ʚʦʥʠ ʧʦʜʽʣʷʣʠʩʷ ʥʘ ʚʽʩʽʤ ʢʣʘʩʽʚ: ʢʘʤôʷʥʽ, 
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ʤʝʪʘʣʝʚʽ, ʤʽʜʥʽ, ʜʝʨʝʚôʷʥʽ, ʰʢʽʨʷʥʽ, ʛʘʨʙʫʟʦʚʽ, ʟʝʤʣʷʥʽ (ʛʣʠʥʷʥʽ) ʽ ʰʦʚʢʦʚʽ. ʅʘ 

ʜʫʤʢʫ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʮʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʫʤʦʚʣʝʥʘ ʢʠʪʘʡʩʴʢʠʤ ʤʠʩʪʝʮʪʚʦʤ ʪʦʥʢʠʭ 

ʥʶʘʥʩʽʚ, ʚʽʜʯʫʪʪʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʤʙʨʽʚ. ʊʘʢ, ʷʰʤʦʚʘ ʩʚʠʨʽʣʴ ʚʠʢʣʠʢʘʣʘ 

ʪʠʭʠʡ ʩʫʤ, ʘ ʟʚʫʢ ʤʽʜʥʦʛʦ ʜʟʚʦʥʘ (ʜʞʫʥʘ), ʧʽʜ ʷʢʠʡ ʦʛʦʣʦʰʫʚʘʣʠʩʷ ʥʘʢʘʟʠ, ï 

ʚʦʡʦʚʥʠʯʽ ʧʨʠʩʪʨʘʩʪʽ; ʜʝʨʝʚôʷʥʘ ʬʣʝʡʪʘ ʩʠʤʚʦʣʽʟʫʚʘʣʘ ʛʘʨʤʦʥʽʶ ʞʠʪʪʷ, ʘ 

ʨʠʪʤʽʯʥʠʡ ʤʘʣʶʥʦʢ, ʫʪʚʦʨʝʥʠʡ ʫʜʘʨʘʤʠ ʢʘʤôʷʥʦʛʦ ʯʠ ʥʝʬʨʠʪʦʚʦʛʦ ʫʜʘʨʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ (ʱʠʮʽʥʘ), ʚʚʘʞʘʚʩʷ ʩʠʤʚʦʣʦʤ ʷʩʥʦʩʪʽ [1]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʥʘ ʟ ʜʘʚʥʽʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ï ʩʠʩʪʝʤʘ 

ɹʦʝʮʽʷ (ʣʘʪ. Boethius) (VI ʩʪ.), ʷʢʦʶ ʢʦʨʠʩʪʫʚʘʚʩʷ ʱʝ ʜʨʝʚʥʽʡ ʬʽʣʦʩʦʬ, ʣʽʢʘʨ, 

ʧʦʝʪ ʽ ʥʘʪʫʨʘʣʽʩʪ ɯʙʥ ʉʽʥʘ (ʣʘʪ. Avicenna), ï ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʧʦʩʦʙʽ 

ʚʠʜʦʙʫʚʘʥʥʷ ʟʚʫʢʘ. ɯʥʩʪʨʫʤʝʥʪʠ ʜʽʣʠʣʠʩʷ ʥʘ ʱʠʧʢʦʚʽ, ʫʜʘʨʥʽ ʡ ʜʫʭʦʚʽ. ɿʘ ʪʘʢʦʶ 

ʩʠʩʪʝʤʦʶ, ʥʘʧʨʠʢʣʘʜ, ʮʠʤʙʘʣʠ ʙʫʣʠ ʚ ʦʜʥʽʡ ʛʨʫʧʽ ʟ ʙʘʨʘʙʘʥʘʤʠ, ʘ ʩʢʨʠʧʢʘʤ ʽ 

ʢʦʣʽʩʥʠʤ ʣʽʨʘʤ  ʚʟʘʛʘʣʽ ʥʝ ʙʫʣʦ ʤʽʩʮʷ. ʂʦʤʧʦʟʠʪʦʨ ʙʘʨʦʢʢʦ ʄ. ʇʨʝʪʦʨʽʫʩ (ʄ. 

Praetorius) (ʢʽʥ. XVI ï ʧʦʯ. XVII ʩʪ.) ʧʦʜʽʣʷʚ ʽʥʩʪʨʫʤʝʥʪʠ ʣʠʰʝ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʜʫʭʦʚʽ ʽ ʫʜʘʨʥʽ. ʇʨʠʯʦʤʫ ʜʦ ʫʜʘʨʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜʥʦʩʠʚ ʪʘʢʦʞ ʩʪʨʫʥʥʽ. ɯ 

ʭʦʯʘ ʡʦʛʦ ʧʦʜʽʣ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʩʝʨʝʜʠʥʽ ʛʨʫʧ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʥʘʫʢʦʚʦʤʫ 

ʧʨʠʥʮʠʧʽ ï ʩʧʦʩʦʙʽ ʟʚʫʢʦʚʠʜʦʙʫʚʘʥʥʷ, ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘʢʦʞ ʥʝ ʙʫʣʦ ʯʽʪʢʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʥʠʤ ʨʦʙʠʚʩʷ ʧʦʜʽʣ ʽʥʩʪʨʫʤʝʥʪʠ 

ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʽ ʨʦʟʚʘʞʘʣʴʥʽ. ʇʝʚʥʦʶ ʤʽʨʦʶ ʡʦʤʫ ʥʘʩʣʽʜʫʚʘʚ ʢʦʤʧʦʟʠʪʦʨ 

ʄ. ɸ. ʈʠʤʩʴʢʠʡ-ʂʦʨʩʘʢʦʚ, ʷʢʠʡ ʢʣʘʩʠʬʽʢʫʚʘʚ ʽʥʩʪʨʫʤʝʥʪʠ ʥʘ ʩʧʽʚʫʯʽ, ʫʜʘʨʥʽ ʡ 

ʪʽ, ʱʦ ʜʟʚʝʥʷʪʴ. 

ʋ ʩʝʨʝʜʠʥʽ XIX ʩʪ. ʌ. ɻʝʚʘʨʪ (Gevaert) ʌʨʘʥʩʫʘ ʆʛʶʩʪ (ʜʠʨʝʢʪʦʨ 

ɹʨʶʩʝʣʴʩʴʢʦʾ ʢʦʥʩʝʨʚʘʪʦʨʽʾ) ʽ ʢʦʤʧʦʟʠʪʦʨ ʃʫʾ ɻʝʢʪʦʨ ɹʝʨʣʽʦʟ (ʬʨ. Louis Hector 

Berlioz) ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʠʩʪʝʤʫ ʧʦʜʽʣʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʩʪʨʫʥʥʽ, ʜʫʭʦʚʽ ʡ 

ʫʜʘʨʥʽ. ɸʚʪʦʨʠ ʥʘʤʘʛʘʣʠʩʷ ʦʙôʻʜʥʘʪʠ ʦʨʢʝʩʪʨʦʚʫ ʧʨʘʢʪʠʢʫ ʟ ʚʠʜʠʤʠʤʠ 

ʦʟʥʘʢʘʤʠ ʽʥʩʪʨʫʤʝʥʪʘ. ʎʷ ʩʠʩʪʝʤʘ ʜʦʩʠʪʴ ʟʨʫʯʥʘ ʜʣʷ ʦʨʢʝʩʪʨʽʚ. ʆʜʥʘʢ ʧʨʠʥʮʠʧ 

ʧʦʜʽʣʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʛʨʫʧʠ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʥʝ ʜʦʩʪʘʪʥʴʦ ʣʦʛʽʯʥʠʡ, ʪʦʤʫ ʱʦ 

ʩʪʨʫʥʥʽ ʪʘ ʜʫʭʦʚʽ ʟʛʨʫʧʦʚʘʥʽ ʟʘ ʜʞʝʨʝʣʦʤ ʟʚʫʢʘ, ʘ ʫʜʘʨʥʽ ð ʟʘ ʩʧʦʩʦʙʦʤ 

ʟʚʫʢʦʚʠʜʦʙʫʚʘʥʥʷ [1]. 
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ʅʘʫʢʦʚʫ ʢʦʥʮʝʧʮʽʶ ʩʫʯʘʩʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ 

ʧʦʯʘʪʢʫ XX ʩʪ. ʩʬʦʨʤʫʣʶʚʘʚ W. Mayon. ɺʽʥ ʧʦʜʽʣʠʚ ʫʩʽ ʤʫʟʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ ʟʘ ʻʜʠʥʠʤ ʢʨʠʪʝʨʽʻʤ ð ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʟʚʫʢʘ: ʩʘʤʦʟʚʫʯʥʽ 

(ʚ ʷʢʠʭ ʜʞʝʨʝʣʦʤ ʟʚʫʢʘ ʻ ʧʨʠʨʦʜʥʘ ʧʨʫʞʥʽʩʪʴ ʪʽʣʘ), ʧʝʨʝʪʠʥʢʦʚʽ (ʜʞʝʨʝʣʦ ʟʚʫʢʘ 

ð ʥʘʪʷʛʥʫʪʘ ʤʝʤʙʨʘʥʘ, ʧʝʨʝʪʠʥʢʘ), ʩʪʨʫʥʥʽ (ʟʚʫʢ ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʙʨʫʶʯʦʶ 

ʩʪʨʫʥʦʶ), ʜʫʭʦʚʽ (ʟʚʫʯʠʪʴ ʩʪʠʩʢʫʚʘʥʝ ʧʦʚʽʪʨʷ). ʇʦ ʩʫʪʽ, ʮʶ ʩʠʩʪʝʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘ ɻʥʘʪ ʍʦʪʢʝʚʠʯ, ʧʦʜʽʣʠʚʰʠ ʾʭ ʥʘ ʪʨʠ ʨʦʟʜʽʣʠ: ʩʪʨʫʥʥʽ, ʜʫʭʦʚʽ ʡ 

ʫʜʘʨʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʧʨʦʪʝ ʚʩʝʨʝʜʠʥʽ ʫʜʘʨʥʠʭ ʛʨʫʧʫʻ ʦʢʨʝʤʦ ʽʜʽʦʬʦʥʠ ʽ 

ʤʝʤʙʨʘʥʥʽ. ɸʣʝ ʥʝ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʻʜʠʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʧʦʜʽʣʫ ʤʫʟʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʩʝʨʝʜʠʥʽ ʛʨʫʧ. ʎʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʦʜʽʣʦʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʦʞʥʦʾ 

ʛʨʫʧʠ ʥʘ ʧʽʜʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʜʦʙʫʚʘʥʥʷ ʟʚʫʢʘ [2]. 

ʋ ʩʚʽʪʽ ʤʫʟʠʢʠ ʽʩʥʫʻ ʩʚʽʡ ʧʦʨʷʜʦʢ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ. ɯʥʩʪʨʫʤʝʥʪʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʝʣʠʢʽ ʛʨʫʧʠ: ʩʪʨʫʥʥʽ, ʢʣʘʚʽʰʥʽ, ʫʜʘʨʥʽ, ʜʫʭʦʚʽ, ʷʟʠʯʢʦʚʽ ʪʘ 

ʝʣʝʢʪʨʦʥʥʽ. ʆʪʞʝ, ʢʝʨʫʶʯʠʩʴ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʜʦ ʩʣʦʚʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ 

ʥʽʤʮʷʤʠ Hornbostel E. M. ʪʘ von, Sachs K. ʱʝ ʫ 1914 ʨ., ʛʨʫʧʫʚʘʪʠ ʤʫʟʠʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʨʝʙʘ, ʧʦʜʽʣʠʚʰʠ ʾʭ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʟʚʫʢʘ: 

ʩʘʤʦʟʚʫʯʥʽ (ʽʜʽʦʬʦʥʠ), ʧʝʨʝʪʠʥʢʦʚʽ (ʤʝʤʙʨʘʥʦʬʦʥʠ), ʩʪʨʫʥʥʽ (ʭʦʨʜʦʬʦʥʠ) ʪʘ 

ʜʫʭʦʚʽ (ʘʝʨʦʬʦʥʠ). ʋ ʢʦʞʥʦʤʫ ʨʦʟʜʽʣʽ ʤʫʟʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʧʽʜʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʟʚʫʢʦʚʠʜʦʙʫʚʘʥʥʷ.  

ɯʥʩʪʨʫʤʝʥʪʠ ʨʦʟʜʽʣʷʶʪʴ ʟʘ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ: ʜʞʝʨʝʣʦʤ ʟʚʫʢʫ ʽ 

ʩʧʦʩʦʙʦʤ ʚʠʜʦʙʫʚʘʥʥʷ ʟʚʫʢʫ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʧʝʨʰʦʶ ʦʟʥʘʢʦʶ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʽʣʷʪʴ ʥʘ ʩʘʤʦʟʚʫʯʥʽ, ʤʝʤʙʨʘʥʥʽ, ʩʪʨʫʥʥʽ ʽ ʜʫʭʦʚʽ. ʋ ʩʘʤʦʟʚʫʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ 

(ʽʜʽʦʬʦʥʘʭ ʘʙʦ ʘʚʪʦʬʦʥʘʭ) ʜʞʝʨʝʣʦʤ ʟʚʫʢʫ ʻ ʩʘʤ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʟʨʦʙʣʝʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʘ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʭʦʜʷʪʴ ʙʽʣʴʰʽʩʪʴ ʫʜʘʨʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ (ʟʘ ʚʠʥʷʪʢʦʤ ʙʘʨʘʙʘʥʽʚ) ʽ ʜʝʷʢʽ ʽʥʰʽ. ɿʘ ʩʧʦʩʦʙʦʤ ʚʠʜʦʙʫʚʘʥʥʷ 

ʟʚʫʢʫ ʩʘʤʦʟʚʫʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʱʠʧʢʦʚʽ (ʚʘʨʛʘʥ); 

ʬʨʠʢʮʽʡʥʽ (ʢʨʘʘʪʩʧʽʣʴ, ʮʚʷʭʦʚʘ ʽ ʩʢʣʷʥʘ ʛʘʨʤʦʥʽʢʠ): ʽʥʩʪʨʫʤʝʥʪ ʚʽʙʨʫʻ ʯʝʨʝʟ 

ʪʝʨʪʷ ʽʥʰʠʤ ʧʨʝʜʤʝʪʦʤ, ʥʘʧʨ., ʩʤʠʯʢʦʤ; ʫʜʘʨʥʽ (ʢʩʠʣʦʬʦʥ, ʪʘʨʽʣʢʠ, 

ʢʘʩʪʘʥʴʻʪʠ);  ʜʫʭʦʚʽ ʩʘʤʦʟʚʫʯʥʽ (ʥʘʧʨ., aeolsklavier (ʘʥʛʣ.)): ʽʥʩʪʨʫʤʝʥʪ ʚʽʙʨʫʻ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʴʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ. 

https://uk.wikipedia.org/w/index.php?title=%D0%93%D0%BE%D1%80%D0%BD%D0%B1%D0%BE%D1%81%D1%82%D0%B5%D0%BB%D1%8C&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D1%82_%D0%97%D0%B0%D0%BA%D1%81
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 ʋ ʤʝʤʙʨʘʥʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ (ʤʝʤʙʨʘʥʦʬʦʥʘʭ) ʜʞʝʨʝʣʦ ʟʚʫʢʫ - ʪʫʛʦ 

ʥʘʪʷʛʥʫʪʘ ʤʝʤʙʨʘʥʘ. ʇʦʜʘʣʴʰʠʡ ʧʽʜʨʦʟʜʽʣ ʚʢʣʶʯʘʻ: ʬʨʠʢʮʽʡʥʽ (ʙʫʛʘʡ): ʟʚʫʢ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʝʨʪʷ ʦʙ ʤʝʤʙʨʘʥʫ; ʫʜʘʨʥʽ (ʙʘʨʘʙʘʥ, ʣʠʪʘʚʨʠ). 

 ʋ ʩʪʨʫʥʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ (ʭʦʨʜʦʬʦʥʘʭ) ʜʞʝʨʝʣʦʤ ʟʚʫʢʫ ʻ ʦʜʥʘ ʘʙʦ 

ʜʝʢʽʣʴʢʘ ʩʪʨʫʥ. ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʽ ʜʝʷʢʽ ʢʣʘʚʽʰʥʽ ʽʥʩʪʨʫʤʝʥʪʠ (ʥʘʧʨ., 

ʬʦʨʪʝʧʽʘʥʦ, ʢʣʘʚʝʩʠʥ). ʉʪʨʫʥʥʽ ʧʽʜʨʦʟʜʽʣʷʶʪʴ ʜʘʣʽ ʥʘ ʛʨʫʧʠ: ʱʠʧʢʦʚʽ 

(ʙʘʣʘʣʘʡʢʘ, ʘʨʬʘ, ʛʽʪʘʨʘ, ʢʣʘʚʝʩʠʥ); ʩʤʠʯʢʦʚʽ (ʢʝʤʘʥʯʘ, ʩʢʨʠʧʢʘ) ʪʘ ʩʪʨʫʥʥʽ 

ʫʜʘʨʥʽ (ʮʠʤʙʘʣʠ, ʬʦʨʪʝʧʽʘʥʦ, ʢʣʘʚʽʢʦʨʜ);  

 ʋ ʜʫʭʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ (ʘʝʨʦʬʦʥʘʭ) ʜʞʝʨʝʣʦ ʟʚʫʢʫ - ʩʪʦʚʧ ʧʦʚʽʪʨʷ. 

ɺʠʜʽʣʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: ʬʣʝʡʪʦʚʽ (ʬʣʝʡʪʘ): ʟʚʫʢ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʪʠʥʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʦʙ ʛʨʘʥʴ ʽʥʩʪʨʫʤʝʥʪʫ; ʷʟʠʯʢʦʚʽ (ʟʫʨʥʘ, ʛʦʙʦʡ, ʢʣʘʨʥʝʪ, 

ʬʘʛʦʪ): ʜʞʝʨʝʣʦ ʟʚʫʢʫ - ʚʽʙʨʫʶʯʠʡ ʷʟʠʯʦʢ; ʤʫʥʜʰʪʫʯʥʽ (ʪʨʫʙʘ): ʟʚʫʢ ʚʠʥʠʢʘʻ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʣʠʚʘʥʥʷ ʛʫʙ ʚʠʢʦʥʘʚʮʷ.  

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʜʽʣʷʶʪʴ ʚ ʦʩʦʙʣʠʚʫ ʛʨʫʧʫ 

ʝʣʝʢʪʨʠʯʥʽ, ʜʞʝʨʝʣʦʤ ʟʚʫʢʫ ʷʢʠʭ ʩʣʫʞʘʪʴ ʛʝʥʝʨʘʪʦʨʠ ʢʦʣʠʚʘʥʴ ʟʚʫʢʦʚʦʾ 

ʯʘʩʪʦʪʠ. ɰʭ ʜʘʣʽ ʜʽʣʷʪʴ ʥʘ ʝʣʝʢʪʨʦʥʥʽ (ʩʠʥʪʝʟʘʪʦʨʠ) ʽ ʘʜʘʧʪʦʚʘʥʽ, ʽʥʩʪʨʫʤʝʥʪʠ 

ʟʚʠʯʘʡʥʦʛʦ ʪʠʧʫ, ʟʘʙʝʟʧʝʯʝʥʽ ʧʽʜʩʠʣʶʚʘʯʘʤʠ ʟʚʫʢʫ (ʝʣʝʢʪʨʦʛʽʪʘʨʘ). 

 ɿʘʛʘʣʦʤ ʧʦʚʥʘ ʩʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʢʣʶʯʘʻ ʙʽʣʴʰʝ 300 ʢʘʪʝʛʦʨʽʡ [3, 4]. 

ʅʘ ʞʘʣʴ, ʧʨʘʛʤʘʪʠʯʥʘ ʩʫʯʘʩʥʽʩʪʴ ʚʥʦʩʠʪʴ ʩʚʦʾ ʘʢʮʝʥʪʠ ʽ ʚ ʩʬʝʨʫ 

ʛʨʫʧʫʚʘʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʫʟʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʚʽʪʫ. 

ʊʘʢ ʚ ɻʘʨʤʦʥʽʟʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʦʧʠʩʫ ʪʘ ʢʦʜʫʚʘʥʥʷ ʪʦʚʘʨʽʚ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚ ʧʨʦʮʝʜʫʨʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠ ʤʠʪʥʦʤʫ ʦʬʦʨʤʣʝʥʥʽ ʥʘʨʦʜʥʽ ʤʫʟʠʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʩʝʨʝʜ ʤʫʟʠʯʥʠʭ (ɻʨʫʧʘ 92. ʄʫʟʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ; ʾʭ ʯʘʩʪʠʥʠ ʪʘ 

ʧʨʠʣʘʜʜʷ) ʚʟʘʛʘʣʽ ʥʝ ʟʛʘʜʫʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʩʣʫʞʘʪʴ: ʩʠʨʦʚʠʥʥʠʡ ʩʢʣʘʜ, ʻʜʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʥʘʧʨʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʪʘʙʣ.1).   

http://muzsweet.com/Skripki.MuzSweet
http://muzsweet.com/Elektrogitary.MuzSweet
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ʊʘʙʣʠʮʷ 1  

ʉʢʦʨʦʯʝʥʝ ʛʨʫʧʫʚʘʥʥʷ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʪʦʚʘʨʥʽʡ ʥʦʤʝʥʢʣʘʪʫʨʽ 

ɿɽɼ (ɻʨʫʧʘ 92. ʄʫʟʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ; ʾʭ ʯʘʩʪʠʥʠ ʪʘ ʧʨʠʣʘʜʜʷ) [5]  

ʂʦʜ ʅʘʟʚʘ 

9201 ʌʦʨʪʝʧʽʘʥʦ, ʚʢʣʶʯʘʶʯʠ ʘʚʪʦʤʘʪʠʯʥʽ; ʢʣʘʚʝʩʠʥʠ ʪʘ ʽʥʰʽ ʢʣʘʚʽʰʥʽ ʩʪʨʫʥʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ: 

9201 10 - ʧʽʘʥʽʥʦ: 

9201 10 10 00 - - ʥʦʚʽ 

9201 10 90 00 - - ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

9201 20 00 00 - ʨʦʷʣʽ 

9202 ɯʥʰʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʫʟʠʯʥʽ ʩʪʨʫʥʥʽ (ʥʘʧʨʠʢʣʘʜ, ʛʽʪʘʨʠ, ʩʢʨʠʧʢʠ, ʘʨʬʠ): 

9202 10 - ʩʤʠʯʢʦʚʽ: 

9202 10 10 00 - - ʩʢʨʠʧʢʠ 

9202 90 30 00 - - ʛʽʪʘʨʠ 

9205 ɯʥʩʪʨʫʤʝʥʪʠ ʤʫʟʠʯʥʽ ʜʫʭʦʚʽ (ʥʘʧʨʠʢʣʘʜ, ʢʣʘʚʽʰʥʽ ʦʨʛʘʥʠ ʟ ʪʨʫʙʘʤʠ, 

ʘʢʦʨʜʝʦʥʠ, ʢʣʘʨʥʝʪʠ, ʪʨʫʙʠ, ʚʦʣʠʥʢʠ), ʢʨʽʤ ʷʨʤʘʨʢʦʚʠʭ ʦʨʛʘʥʽʚ ʽ ʤʝʭʘʥʽʯʥʠʭ 

ʰʘʨʤʘʥʦʢ: 

9205 10 00 00 - ʽʥʩʪʨʫʤʝʥʪʠ ʜʫʭʦʚʽ "ʤʽʜʥʽ" 

9205 90 10 00 - - ʘʢʦʨʜʝʦʥʠ ʪʘ ʧʦʜʽʙʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

9205 90 30 00 - - ʛʫʙʥʽ ʛʘʨʤʦʥʽʾ 

9205 90 50 00 - - ʢʣʘʚʽʰʥʽ ʜʫʭʦʚʽ ʦʨʛʘʥʠ, ʬʽʩʛʘʨʤʦʥʽʾ ʪʘ ʽʥʰʽ ʢʣʘʚʽʰʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟ 

ʤʝʪʘʣʽʯʥʠʤ ʟʚʫʯʘʥʥʷʤ 

9206 00 00 00 ɯʥʩʪʨʫʤʝʥʪʠ ʤʫʟʠʯʥʽ ʫʜʘʨʥʽ (ʥʘʧʨʠʢʣʘʜ, ʙʘʨʘʙʘʥʠ, ʢʩʠʣʦʬʦʥʠ, ʪʘʨʽʣʢʠ, 

ʢʘʩʪʘʥʴʻʪʠ, ʤʘʨʘʢʘʩʠ) 

9207 ɯʥʩʪʨʫʤʝʥʪʠ ʤʫʟʠʯʥʽ, ʚ ʷʢʠʭ ʟʚʫʢ ʩʪʚʦʨʶʻʪʴʩʷ ʘʙʦ ʤʘʻ ʧʦʩʠʣʶʚʘʪʠʩʷ 

ʝʣʝʢʪʨʠʯʥʠʤ ʩʧʦʩʦʙʦʤ (ʥʘʧʨʠʢʣʘʜ, ʦʨʛʘʥʠ, ʛʽʪʘʨʠ, ʘʢʦʨʜʝʦʥʠ): 

9207 10 - ʽʥʩʪʨʫʤʝʥʪʠ ʢʣʘʚʽʰʥʽ, ʢʨʽʤ ʘʢʦʨʜʝʦʥʽʚ: 

9207 10 10 00 - - ʦʨʛʘʥʠ 

9207 10 30 00 - - ʬʦʨʪʝʧʽʘʥʦ ʮʠʬʨʦʚʽ 

9207 10 50 00 - - ʩʠʥʪʝʟʘʪʦʨʠ 

9207 90 10 00 - - ʛʽʪʘʨʠ 

9208 ʉʢʨʠʥʴʢʠ ʤʫʟʠʯʥʽ, ʦʨʛʘʥʠ ʷʨʤʘʨʢʦʚʽ, ʰʘʨʤʘʥʢʠ ʤʝʭʘʥʽʯʥʽ, ʧʪʘʭʠ ʩʧʽʚʫʯʽ 

ʤʝʭʘʥʽʯʥʽ, ʧʠʣʢʠ ʤʫʟʠʯʥʽ ʪʘ ʽʥʰʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʫʟʠʯʥʽ, ʚ ʽʥʰʦʤʫ ʤʽʩʮʽ ʥʝ 

ʟʘʟʥʘʯʝʥʽ; ʚʘʙʠʢʠ ʚʩʽʭ ʚʠʜʽʚ; ʩʚʠʩʪʢʠ, ʨʽʞʢʠ ʪʘ ʽʥʰʽ ʜʫʭʦʚʽ ʩʠʛʥʘʣʴʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ: 

9208 10 00 00 - ʩʢʨʠʥʴʢʠ ʤʫʟʠʯʥʽ 

9209 ʏʘʩʪʠʥʠ (ʥʘʧʨʠʢʣʘʜ ʤʝʭʘʥʽʟʤʠ ʤʫʟʠʯʥʠʭ ʩʢʨʠʥʴʦʢ) ʪʘ ʧʨʠʣʘʜʜʷ ʜʣʷ 

ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʢʘʨʪʢʠ, ʜʠʩʢʠ ʪʘ ʚʘʣʠʢʠ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ); ʤʝʪʨʦʥʦʤʠ, ʢʘʤʝʨʪʦʥʠ, ʪʨʫʙʠ ʟ ʬʽʢʩʦʚʘʥʦʶ ʚʠʩʦʪʦʶ ʟʚʫʢʫ 

ʚʩʽʭ ʚʠʜʽʚ: 

 

ʊʦʙʪʦ ʦʟʥʘʢʠ, ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʚʢʠ 

ʤʠʪʘ ʧʽʜ ʯʘʩ ʥʘʨʘʭʫʚʘʥʥʷ ʤʠʪʥʠʭ ʧʣʘʪʝʞʽʚ ʪʘ ʟʙʦʨʽʚ [6, 7]. ʎʽ ʦʙôʻʢʪʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʭʽʙʘ ʱʦ ʜʦ ʧʨʝʜʤʝʪʽʚ ʢʦʣʝʢʮʽʦʥʫʚʘʥʥʷ ʘʙʦ ʘʥʪʠʢʚʘʨʽʘʪʫ 

ʪʦʚʘʨʥʠʭ ʧʦʟʠʮʽʡ 9705 ʘʙʦ 9706 ʥʦʤʝʥʢʣʘʪʫʨʠ. 



254 

 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ 

ʨʦʟʛʣʷʥʫʪʦʾ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʨʦʙʢʘ ʜʦʚʽʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʩʘʤʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʜʦʚʽʜʥʠʢʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʚʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʩʫʯʘʩʥʦʛʦ ʚʠʜʦʚʦʛʦ 

ʘʩʦʨʪʠʤʝʥʪʫ ʛʨʫʧ ʤʫʟʠʯʥʠʭ ʪʦʚʘʨʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʽ 

ʨʦʟʰʠʨʠʪʠ ʧʝʨʝʣʽʢ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʚʠʨʦʙʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʾ 

ʩʫʯʘʩʥʦʛʦ ʚʠʜʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ. 

ɺʠʩʥʦʚʢʠ. ʇʦʜʽʣ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʮʽ ʛʨʫʧʠ - ʚʩʴʦʛʦ ʣʠʰʝ ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. ɯʩʥʫʻ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ: ʥʘʧʨʠʢʣʘʜ, ʢʠʪʘʡʮʽ ʦʙ'ʻʜʥʫʚʘʣʠ ʽʥʩʪʨʫʤʝʥʪʠ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ: ʜʝʨʝʚ'ʷʥʽ, ʤʝʪʘʣʝʚʽ, 

ʰʦʚʢʦʚʽ ʽ ʥʘʚʽʪʴ ʢʘʤ'ʷʥʽ... ʉʧʦʩʦʙʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʝ ʪʘʢ ʚʘʞʣʠʚʽ. ʅʘʙʘʛʘʪʦ 

ʚʘʞʣʠʚʽʰʝ ʚʤʽʪʠ ʨʦʟʧʽʟʥʘʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʽ ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ, ʽ ʧʦ ʟʚʫʢʫ. 

ʉʠʩʪʝʤʘʪʠʢʘ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʣʠʙʰʝ ʧʽʟʥʘʪʠ 

ʢʦʞʥʫ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʢʫʣʴʪʫʨʫ, ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʛʨʫʧʘʤʠ ʪʘ ʚʠʜʘʤʠ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. ʂʣʘʩʠʬʽʢʘʮʽʡʥʽ ʨʦʙʦʪʠ ʧʝʚʥʦʶ ʤʽʨʦʶ ʻ ʝʤʧʽʨʠʯʥʠʤʠ, 

ʫʟʘʛʘʣʴʥʶʶʯʠ ʟʥʘʥʥʷ ʽ ʜʦʩʚʽʜ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʪʨʘʜʠʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʝʧʦʭʠ, 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʬʦʨʤʽ, ʽʥʰʠʡ ʚʠʜ 

ʩʠʩʪʝʤʘʪʠʢ ï ʧʽʜʚʠʱʫʻ ʮʽ ʚʽʜʦʤʦʩʪʽ ʥʘ ʚʠʱʠʡ, ʘʙʩʪʨʘʢʪʥʠʡ ʨʽʚʝʥʴ ʽ ʪʦʤʫ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ. ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ ʘʥʘʣʽʟʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʦʙʨʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ï 

ʘʢʫʩʪʠʯʥʦʛʦ, ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ, ʚʠʢʦʥʘʚʩʴʢʦ-ʪʝʭʥʽʯʥʦʛʦ, ʱʦ ʫʧʦʨʷʜʢʦʚʫʶʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʚʘʞʣʠʚʦʩʪʽ, ʪʠʤ ʩʘʤʠʤ ʫʪʚʦʨʶʶʯʠ ʽʻʨʘʨʭʽʶ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ, ʧʽʜʛʨʫʧ ʪʘ ʽʥ.  

ʎʝ ʧʠʪʘʥʥʷ ʱʝ ʥʝ ʨʦʟʚôʷʟʘʥʝ ʥʘʫʢʦʚʮʷʤʠ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʫʻ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʨʦʙʦʪʠ 

ʩʪʘʥʫʪʴ ʜʞʝʨʝʣʦʤ ʦʙôʻʢʪʠʚʥʦʛʦ ʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʤʫʟʠʯʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. ʆʜʥʦʯʘʩʥʦ ʧʨʦʙʣʝʤʘʪʠʢʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘʢʦʛʦ ʩʢʣʘʜʥʦʛʦ ʡ 

ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʨʝʜʤʝʪʘ ʻ ʜʽʘʣʝʢʪʠʯʥʦ ʩʫʧʝʨʝʯʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ 

ʨʦʙʦʪʠ ʻ ʜʝʱʦ ʫʤʦʚʥʠʤʠ, ʚʽʜʥʦʩʥʦ ʩʪʘʪʠʯʥʠʤʠ, ʘ ʩʘʤ ʧʨʝʜʤʝʪ ï ʜʠʥʘʤʽʯʥʠʤ. 
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ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ʈʀʅʂʋ ɹʋɼɯɺɽʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ɼʃʗ 

ɹʃɸɻʆʋʉʊʈʆʖ ʇʈʀɹʋɼʀʅʂʆɺʀʍ ʊɽʈʀʊʆʈɯʁ  

 

ɽʧʝʨʝʰʽ ʊʝʪʷʥʘ ʁʦʩʠʧʽʚʥʘ,  

ʚʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 

ʄʫʢʘʯʽʚʩʴʢʠʡ ʢʦʦʧʝʨʘʪʠʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞ, 

ʤ. ʄʫʢʘʯʝʚʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʠʪʫʘʮʽʷ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʦʟʜʨʽʙʥʦʤʫ ʨʠʥʢʫ ʪʦʚʘʨʽʚ ʜʣʷ ʨʝʤʦʥʪʫ 

ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʫʧʝʚʥʝʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʢʦʨʠʩʪʴ ʤʝʨʝʞʝʚʦʛʦ ʨʽʪʝʡʣʘ (ʨʽʟʥʦʚʠʜ 

ʩʫʯʘʩʥʦʾ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʪʦʚʘʨʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʢʽʥʮʝʚʦʤʫ ʩʧʦʞʠʚʘʯʫ). ʈʦʟʰʠʨʶʶʪʴ ʪʝʨʠʪʦʨʽʶ ʦʙʭʚʘʪʫ ʷʢ ʤʝʨʝʞʽ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʽ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʧʨʦʜʘʞʽʚ 

ʷʢ ʽ ʨʘʥʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʨʠʥʢʘʭ, ʷʢʠʤ ʟʘʨʘʟ ʥʘʣʝʞʠʪʴ 

ʧʨʠʙʣʠʟʥʦ 80-90% ʦʙ'ʻʤʽʚ ʚʩʴʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʽʪʝʡʣʘ. ɺʽʜʧʦʚʽʜʥʦ, ʟʚʦʨʦʪ ʚʩʽʭ 

ʦʩʪʘʥʥʽʭ (ʮʠʚʽʣʽʟʦʚʘʥʠʭ) ʬʦʨʤʘʪʽʚ ï ʤʘʛʘʟʠʥʽʚ-ʦʜʠʥʘʢʽʚ, ʤʝʨʝʞʝʚʠʭ ʤʘʛʘʟʠʥʽʚ ʽ 

ʛʽʧʝʨʤʘʨʢʝʪʽʚ - ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 10-20% [1].  

ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʟʘʨʘʟ ʧʝʨʝʞʠʚʘʻ ʧʝʨʽʦʜ, ʷʢʠʡ ʧʦʣʴʩʴʢʠʡ ʨʠʥʦʢ 

ʧʝʨʝʞʠʚ 6-7 ʨʦʢʽʚ ʥʘʟʘʜ. ɼʦʨʝʯʠ ʫ ʇʦʣʴʱʽ ʷʢ ʽ ʚ ʽʥʰʠʭ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥʘʭ ʟʘʨʘʟ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʚ ʋʢʨʘʾʥʽ ʻ ʨʠʥʦʢ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʨʠʥʦʢ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

[2]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʚʠʚʯʝʥʥʷ ʙʫʚ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʦʙʣʘʰʪʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ 

ʧʨʠʙʫʜʠʥʢʦʚʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ʜʣʷ ʙʣʘʛʦʫʩʪʨʦʶ 

ʧʨʠʙʫʜʠʥʢʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʤʦʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʟʥʘʯʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʙʨʫʢʽʚʮʽ ʪʘ ʪʨʦʪʫʘʨʥʽʡ ʧʣʠʪʮʽ. 

ʋʢʣʘʜʢʘ ʙʝʪʦʥʥʦʾ ʙʨʫʢʽʚʢʠ ʥʠʥʽ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ 

ʩʧʦʩʦʙʽʚ ʦʙʣʘʰʪʫʚʘʥʥʷ ʪʨʦʪʫʘʨʽʚ. ʉʫʯʘʩʥʘ ʨʦʟʤʘʾʪʽʩʪʴ ʬʦʨʤ, ʢʦʣʴʦʨʽʚ ʽ ʬʘʢʪʫʨ 
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ʪʨʦʪʫʘʨʥʠʭ ʧʣʠʪʦʢ ʜʦʟʚʦʣʷʻ ʥʘʜʘʚʘʪʠ ʘʢʫʨʘʪʥʦʛʦ ʽ ʜʦʛʣʷʥʫʪʦʛʦ ʚʠʛʣʷʜʫ 

ʤʽʩʴʢʠʤ ʪʨʦʪʫʘʨʘʤ, ʧʘʨʢʘʤ, ʪʦʨʛʦʚʠʤ ʽ ʚʠʩʪʘʚʦʯʥʠʤ ʧʘʚʽʣʴʡʦʥʘʤ, ʚʭʦʜʘʤ ʚ 

ʤʘʛʘʟʠʥʠ, ʣʽʪʥʽ ʢʘʬʝ ʽ ʙʘʛʘʪʴʦʤ ʽʥʰʠʤ ʦʙôʻʢʪʘʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [3]. 

ʉʴʦʛʦʜʥʽ ʘʩʦʨʪʠʤʝʥʪ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʙʫʜʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʦʱʝʥʥʷ ʽ 

ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʟʘʨʫʙʽʞʥʦʤʫ. ʋ ʥʘʩ ʻ ʧʨʘʢʪʠʯʥʦ ʚʩʝ ʪʝ ʞ, ʱʦ ʽ 

ʟʘ ʢʦʨʜʦʥʦʤ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʽʣʴʢʠ ʚʘʨʪʽʩʪʴ ʽ ʽʥʦʜʽ ʷʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ. ʇʦ ʩʫʪʽ, ʚʩʽ 

ʮʽ ʤʘʪʝʨʽʘʣʠ ʜʽʣʷʪʴʩʷ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: ʥʘʪʫʨʘʣʴʥʽ ʢʘʤʝʥʽ - ʛʨʘʥʽʪ, ʤʘʨʤʫʨ, 

ʧʽʩʢʦʚʠʢ ʽ ʰʪʫʯʥʽ ʤʘʪʝʨʽʘʣʠ ï ʢʣʽʥʢʝʨ ʽ ʪʨʦʪʫʘʨʥʘ ʧʣʠʪʢʘ [4]. 

ɿʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʦʟʠʮʽʡ ʥʘ ʨʠʥʢʫ ʩʴʦʛʦʜʥʽ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʚʘʞʢʠʤ 

ʟʘʚʜʘʥʥʷʤ ʚʠʙʦʨʫ. ʇʨʘʚʠʣʴʥʠʤ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʪʽʣʴʢʠ ʷʢʱʦ ʧʽʜʭʦʜʠʪʠ ʜʦ 

ʧʠʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦ: ʱʦ ʧʦʜʦʙʘʻʪʴʩʷ (ʧʽʜʭʦʜʠʪʴ ʧʦ ʝʢʩʪʝʨ'ʻʨʫ) ʪʘ ʱʦ 

ʧʨʘʢʪʠʯʥʦ (ʜʦʚʛʦ ʩʣʫʞʠʪʠʤʝ). ʊʘʢʦʞ ʚʘʞʣʠʚʦ ï ʷʢʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʪʘ ʤʦʥʪʘʞʫ.  

ɺʠʨʦʙʠ ʟ ʥʘʪʫʨʘʣʴʥʠʭ ʢʘʤʝʥʽʚ ï ʛʨʘʥʽʪʫ ʽ ʧʽʩʦʯʥʠʢʘ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʦʱʝʥʥʽ, ʘʣʝ ʷʢʱʦ ʧʽʩʦʯʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʧʨʠʚʘʪʥʦʤʫ ʚʧʦʨʷʜʢʫʚʘʥʥʽ, ʪʦ ʛʨʘʥʽʪ ʟ ʫʩʧʽʭʦʤ ʙʝʨʝ ʫʯʘʩʪʴ ʽ ʚ ʤʽʩʴʢʦʤʫ 

ʤʦʱʝʥʥʽ ʧʘʨʢʽʚ, ʧʣʦʱ, ʫʟʜʦʚʞ ʮʝʥʪʨʘʣʴʥʠʭ ʜʦʨʽʛ ʽ ʤʦʩʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʣʦʜʽʻ 

ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ʽ ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ (ʨʠʩ. 1).  

 

 
ʘ 

 
ʙ 

 

ʈʠʩ. 1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʦʱʝʥʥʷ (ʬʦʪʦ ʘʚʪʦʨʘ):  

ʘ ï ʛʨʘʥʽʪ; ʙ ï ʧʽʩʦʯʥʠʢ 

 

ɼʣʷ ʧʨʠʚʘʪʥʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘʢʘ ʤʽʮʥʽʩʪʴ ʥʝ ʧʦʪʨʽʙʥʘ. ʇʽʩʦʯʥʠʢ ʤʘʻ 

ʨʽʚʥʽʰʫ ʧʦʚʝʨʭʥʶ, ʘʣʝ ʟ ʯʘʩʦʤ ʚʽʥ ʤʦʞʝ ʨʦʟʰʘʨʦʚʫʚʘʪʠʩʷ ʽ ʢʨʠʰʠʪʠʩʷ. 

ɺʘʨʪʽʩʪʴ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʤʝʥʷ ʥʘʙʘʛʘʪʦ ʚʠʱʘ, ʥʽʞ ʫ ʙʝʪʦʥʥʦʾ ʧʣʠʪʢʠ ʘʙʦ 

ʢʣʽʥʢʝʨʫ. ɼʦʨʦʛʝ ʽ ʫʢʣʘʜʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʧʽʜʙʦʨʫ ʧʦ ʤʘʣʶʥʢʫ ʽ ʧʦ 
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ʨʦʟʤʽʨʘʭ - ʧʣʠʪʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʤʘʶʪʴ ʥʝʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ ʽ ʨʽʟʥʫ ʪʦʚʱʠʥʫ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʽ ʜʦʩʪʘʚʢʘ ʥʘʪʫʨʘʣʴʥʠʭ ʢʘʤʝʥʽʚ ʟʘʡʤʘʶʪʴ ʚʽʜ 1,5 ʜʦ 3 ʤʽʩʷʮʽʚ. 

 ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʱʦ ʢʦʣʽʨʥʘ ʛʘʤʤʘ 

ʥʘʪʫʨʘʣʴʥʠʭ ʢʘʤʝʥʽʚ ʦʙʤʝʞʝʥʘ, ʪʦ, ʟʚʠʯʘʡʥʦ, ʢʨʘʩʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʤʝʥʶ 

ʥʝʟʘʧʝʨʝʯʥʘ, ʥʝʜʘʨʝʤʥʦ ʞ ʚʩʽ ʦʩʪʘʥʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʨʦʟʚʠʪʢʫ ʰʪʫʯʥʠʭ ʢʘʤʝʥʽʚ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʥʘʩʣʽʜʫʚʘʥʥʷ ʥʘʪʫʨʘʣʴʥʠʤ. ɸʣʝ ʚʦʥʘ ʽ ʟʦʙʦʚ'ʷʟʫʻ, ʪʦʤʫ ʱʦ 

ʛʨʘʥʽʪʥʘ ʙʨʫʢʽʚʢʘ ʙʝʟʛʣʫʟʜʦ ʚʠʛʣʷʜʘʻ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʝʨʝʚ'ʷʥʠʤ ʘʙʦ ʮʝʛʣʷʥʠʤ 

ʙʫʜʠʥʢʦʤ.  

ʉʝʨʝʜ ʰʪʫʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʱʝʥʥʷ ʨʦʟʛʣʷʥʝʤʦ: ʢʣʽʥʢʝʨʥʫ ʮʝʛʣʠʥʫ, 

ʚʽʙʨʦʣʠʪʫ ʽ ʚʽʙʨʦʧʨʝʩʦʚʘʥʫ ʪʨʦʪʫʘʨʥʫ ʧʣʠʪʢʫ (ʨʠʩ. 2). 

 

ʘ ʙ ʚ 
 

ʈʠʩ. 2. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʰʪʫʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʱʝʥʥʷ ʧʣʠʪʢʘ  (ʬʦʪʦ ʘʚʪʦʨʘ): 

ʢʣʽʥʢʝʨʥʘ ʮʝʛʣʘ (ʘ); ʚʽʙʨʦʣʠʪʘ (ʙ) ʪʘ ʚʽʙʨʦʧʨʝʩʦʚʘʥʘ (ʚ) ʪʨʦʪʫʘʨʥʘ  

 

ʄʘʡʞʝ ʜʚʘ ʩʪʦʣʽʪʪʷ ʢʣʽʥʢʝʨʥʦʶ ʮʝʛʣʦʶ ʤʦʩʪʷʪʴ ʻʚʨʦʧʝʡʩʴʢʽ ʤʽʩʪʘ. ʋ ʥʘʩ 

ʟ ʙʘʛʘʪʴʦʭ ʧʨʠʯʠʥ ʥʝ ʚʠʭʦʜʠʪʴ ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʷʢʽʩʥʦʾ 

ʩʠʨʦʚʠʥʠ. ɸʣʝ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʚ ʥʘʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʜʝʱʦ ʨʠʟʠʢʦʚʘʥʦ 

ï ʤʽʮʥʽʩʪʴ ʽ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʥʝʜʦʩʪʘʪʥʽ (ʄ150, F50). ʊʦʤʫ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʾʾ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʟʘʛʘʣʽ, ʘ ʚ ʧʨʠʚʘʪʥʠʭ ʚʦʣʦʜʽʥʥʷʭ ʚʦʥʘ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʧʝʨʰʽʩʪʶ ʪʨʦʪʫʘʨʥʽʡ ʧʣʠʪʮʽ ï ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʮʽʥʫ ʽ ʪʝʨʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʎʽʥʠ ʥʘ ʢʣʽʥʢʝʨ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʟ-ʟʘ ʢʦʨʜʦʥʫ, ʚʠʩʦʢʽ ʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ. ɺʽʜʧʦʚʽʜʥʦ, ʫ ʟʚ'ʷʟʢʫ ʟ ʜʘʣʴʥʴʦʶ ʜʦʩʪʘʚʢʦʶ 

ʪʝʨʤʽʥʠ ʪʝʞ ʥʝ ʨʘʜʫʶʪʴ. ʗʢʱʦ ʢʣʽʥʢʝʨʫ ʥʝʤʘʻ, ʪʦ ʡʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʩʢʣʘʜʘʻ ʚʽʜ 

ʦʜʥʦʛʦ ʤʽʩʷʮʷ ʜʦ ʜʚʦʭ. ɿʘ ʢʦʣʽʨʥʦʶ ʛʘʤʦʶ ʢʣʽʥʢʝʨ ʧʝʨʝʚʝʨʰʫʻ ʛʨʘʥʽʪ ʽ 
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ʧʽʩʦʯʥʠʢ, ʘʣʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʨʦʪʫʘʨʥʽʡ ʧʣʠʪʮʽ. ɿ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʙʦʢʫ 

ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʜʝʨʝʚ'ʷʥʠʤʠ ʽ, ʧʨʠʨʦʜʥʦ, ʮʝʛʣʷʥʠʤʠ ʙʫʜʠʥʢʘʤʠ. 

ʊʨʦʪʫʘʨʥʘ ʧʣʠʪʢʘ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

ʚʽʙʨʦʣʠʪʚʦʤ ʽ ʚʽʙʨʦʧʨʝʩʫʚʘʥʥʷʤ (ʪʘʙʣ.1 ʪʘ 2) [5]. 

ʊʘʙʣʠʮʷ 1  

ʊʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ 

ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ 
ʆʜ. 

ʚʠʤʽʨʫ 

ɿʘ  

ɼʉʊʋ 

ɺʽʙʨʦʧʨʝʩʦʚʘʥʘ  

ʪʨʦʪʫʘʨʥʘ ʧʣʠʪʢʘ 

ɺʽʙʨʦʣʠʪʘ  

ʪʨʦʪʫʘʨʥʘ ʧʣʠʪʢʘ 

ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʮʠʢʣʠ 200 200 350 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ % 6 5 3 

ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ ʛ/ʩʤ
2
 0,7 0,7 0,7 

ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʛ/ʩʤ
2
 400 450 600 

ʄʽʮʥʽʩʪʴ ʥʘ ʚʠʛʠʥ ʛ/ʩʤ
2
 50 50 60 

ɺʽʜʧʫʩʢʥʘ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ % 70 70 70-90 

 

ʊʘʙʣʠʮʷ 2 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʜʘʞ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ ʚ ʋʢʨʘʾʥʽ  

ɺʽʙʨʦʧʨʝʩʦʚʘʥʘ 

ʧʣʠʪʢʘ 
% ʫ ʧʨʦʜʘʞʫ ɺʽʙʨʦʣʠʪʘ ʧʣʠʪʢʘ % ʫ ʧʨʦʜʘʞʫ 

ɹʨʫʢʽʚʢʘ 58 ʎʝʛʣʘ 30 

ʉʪʘʨʝ ʤʽʩʪʦ  20 ʃʫʩʢʘ 30 

ʌʘʣʢʘ (ʍʚʠʣʷ) 19 ʈʝʪʨʦ 30 

ɼʽʘʛʦʥʘʣʴ 1 ʂʣʝʚʝʨ 10 

ʇʦʜʚʽʡʥʝ ʊ 2 - - 

 

ʉʝʢʨʝʪ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ (ʙʝʪʦʥʥʦʾ ʙʨʫʢʽʚʢʠ) ʥʝ ʣʠʰʝ ʚ 

ʧʨʠʚʘʙʣʠʚʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʽ, ʷʢʦʛʦ ʥʘʙʫʚʘʶʪʴ ʤʽʩʴʢʽ ʚʫʣʠʮʽ, ʚʠʤʦʱʝʥʽ 

ʥʝʶ. ɼʦ ʙʝʟʧʝʨʝʯʥʠʭ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʚʠʜʫ ʧʦʢʨʠʪʪʷ ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʩʦʢʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʣʘʩʪʠʚʽ ʷʢʽʩʥʽʡ ʙʝʪʦʥʥʽʡ ʙʨʫʢʽʚʮʽ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʤʽʮʥʽʩʪʴ, ʥʠʟʴʢʘ ʟʥʦʰʫʚʘʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʽʾ 

ʙʘʛʘʪʴʦʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʛʘʪʦʨʽʯʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʪʨʦʪʫʘʨʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʤʝʛʘʧʦʣʽʩʫ. 

ʗʢ ʚʽʜʟʥʘʯʘʶʪʴ ʚʠʨʦʙʥʠʢʠ, ʚʽʜʧʫʩʢʥʽ ʮʽʥʠ ʥʘ ʦʩʥʦʚʥʽ ʚʠʜʠ ʪʨʦʪʫʘʨʥʦʾ 

ʧʣʠʪʢʠ ʟʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʥʝ ʟʘʟʥʘʣʠ ʽʩʪʦʪʥʠʭ ʟʤʽʥ. ɺʘʨʪʽʩʪʴ 1 ʤ
2
 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 25-40 ʛʨʥ. ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʾʾ ʚʠʨʦʙʥʠʮʪʚʽ (ʧʨʝʩʦʚʘʥʘ ʧʣʠʪʢʘ 

ʜʦʨʦʞʯʝ ʣʠʪʦʾ ʧʨʠʙʣʠʟʥʦ ʥʘ 5-8%), ʪʦʚʱʠʥʠ ʽ ʢʦʣʴʦʨʫ (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʷ 3 

ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʣʴʦʨʫ ʪʘ ʩʧʦʩʦʙʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ (ʛʨʥ./ʤ
2
) [5] 

ʂʦʣʽʨ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ 
ɺʽʙʨʦʣʠʪʘ ʧʣʠʪʢʘ ɺʽʙʨʦʧʨʝʩʦʚʘʥʘ ʧʣʠʪʢʘ 

60 ʤʤ 80 ʤʤ 60 ʤʤ 80 ʤʤ 

ʉʽʨʠʡ 25-27 33-36 27-29 31-36 

ʂʦʣʴʦʨʦʚʘ 27-29 36-38 29-32 34-38 

ɹʽʣʠʡ 29-32 38-41 39-42 44-49 

 

ɸ ʧʨʦʩʪʦʪʘ ʫʢʣʘʜʘʥʥʷ ʽ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʨʦʙʣʷʪʴ ʪʨʦʪʫʘʨʥʫ ʧʣʠʪʢʫ 

ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ. ɹʽʣʴʰʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ 

ʙʝʪʦʥʥʦʾ ʙʨʫʢʽʚʢʠ ʚʽʜʟʥʘʯʠʣʠ, ʱʦ ʧʦʧʠʪ ʥʘ ʪʨʦʪʫʘʨʥʫ ʧʣʠʪʢʫ ʚʠʨʽʩ ʧʨʠʙʣʠʟʥʦ 

ʥʘ 10-15%. ʇʨʠʯʦʤʫ, ʟʘ ʚʽʜʛʫʢʘʤʠ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ 

ʦʩʪʘʥʥʽ ʨʦʮʽ ʧʦʤʽʪʥʦ çʘʢʪʠʚʽʟʫʚʘʚʩʷè ʧʨʠʚʘʪʥʠʡ ʩʧʦʞʠʚʘʯ. ʅʘ ʜʫʤʢʫ ʜʝʷʢʠʭ 

ʚʠʨʦʙʥʠʢʽʚ, ʯʘʩʪʢʘ çʧʨʠʚʘʪʥʠʢʘè ʩʢʣʘʜʘʻ ʧʨʘʢʪʠʯʥʦ 50% ʚ ʩʧʦʞʠʚʯʽʡ ʩʪʨʫʢʪʫʨʽ 

ʨʠʥʢʫ 

ʅʘ ʧʦʚʝʨʭʥʽ ʟ ʙʨʫʢʽʚʢʠ ʥʽʢʦʣʠ ʥʝ ʙʫʜʝ ʢʘʣʶʞ, ʚʩʷ ʚʦʜʘ ʡʜʝ ʢʨʽʟʴ ʰʚʠ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʘʩʬʘʣʴʪʫ ʪʨʦʪʫʘʨʥʘ ʙʨʫʢʽʚʢʘ ʙʽʣʴʰ ʤʽʮʥʘ ʽ ʥʝ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʥʽ ʧʨʠ 

ʤʝʭʘʥʽʯʥʦʤʫ ʚʧʣʠʚʽ, ʥʽ ʟʘ ʷʢʠʭʦʩʴ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʘʭ: ʤʦʨʦʟ, ʩʦʥʮʝ, ʩʧʝʢʘ. 

ʊʨʦʪʫʘʨ ʘʙʦ ʜʦʨʽʞʢʘ ʟ ʙʨʫʢʽʚʢʠ ʥʝ ʧʦʪʨʽʩʢʘʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ 

ʝʣʝʤʝʥʪʽʚ. 

ɹʨʫʢʽʚʢʘ ʜʦʟʚʦʣʷʻ ʧʦʢʨʠʚʘʪʠ ʨʽʟʥʽ ʩʢʣʘʜʥʽ ʽ ʭʠʪʨʦʤʫʜʨʽ ʬʦʨʤʠ ʜʦʨʽʞʦʢ ʪʘ 

ʪʨʦʪʫʘʨʽʚ. ɸ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʦʨʤ ʽ ʢʦʣʴʦʨʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʜʠʟʘʡʥʝʨʩʴʢʽ ʟʘʜʫʤʠ. ʊʝʭʥʦʣʦʛʽʷ ʫʢʣʘʜʘʥʥʷ ʙʨʫʢʽʚʢʠ ʜʦʩʠʪʴ 

ʧʨʦʩʪʘ ʽ ʜʦʟʚʦʣʷʻ ʦʙʭʦʜʠʪʠʩʷ ʙʝʟ ʷʢʦʾʩʴ ʚʘʞʢʦʾ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ. ɹʨʫʢʽʚʢʫ 

ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʤʦʱʝʥʥʷ. ɺʦʥʘ ʙʫʚʘʻ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ: ʩʽʨʠʡ, 

ʯʦʨʥʠʡ, ʛʨʘʬʽʪʦʚʠʡ, ʢʦʨʠʯʥʝʚʠʡ, ʯʝʨʚʦʥʠʡ, ʦʨʘʥʞʝʚʠʡ ʪʦʱʦ. ʄʘʻ ʬʦʨʤʫ 

ʧʨʷʤʦʢʫʪʥʠʢʘ, ʢʚʘʜʨʘʪʘ, ʰʝʩʪʠʛʨʘʥʥʠʢʘ, ʭʚʠʣʽ ʪʦʱʦ. ʂʨʘʾ ʙʨʫʢʽʚʢʠ ʙʫʚʘʶʪʴ 

ʨʽʚʥʽ ʘʙʦ ʟ ʬʘʩʢʦʶ. ɹʝʪʦʥʥʘ ʙʨʫʢʽʚʢʘ ʤʘʻ ʪʦʚʱʠʥʫ 4-10 ʩʤ, ʰʠʨʠʥʫ 6-20 ʩʤ ʽ 

ʜʦʚʞʠʥʫ 10-28 ʩʤ. ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʚʠʤʦʱʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʠʪʢʫ ʪʦʚʱʠʥʦʶ 

6 ʩʤ. ʇʨʦʤʽʞʢʠ ʤʽʞ ʙʨʫʢʽʚʢʦʶ ʟʘʧʦʚʥʶʶʪʴ ʧʽʩʢʦʤ. ɼʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʤʦʱʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʦʨʜʶʨʠ ʽ ʢʨʘʡʦʚʽ ʝʣʝʤʝʥʪʠ. 
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ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʤʦʱʝʥʥʷ ʜʦʨʽʞʦʢ ʽ ʤʘʡʜʘʥʯʠʢʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʟʘʤʽʩʴʢʠʭ 

ʙʫʜʠʥʢʽʚ, ʜʣʷ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʘ ʢʣʽʥʢʝʨʥʘ 

ʙʨʫʢʽʚʢʘ, ʚʠʛʦʪʦʚʣʝʥʘ ʟʘ ʥʘʡʩʫʯʘʩʥʽʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʽʣʴʢʠ 

ʢʨʘʱʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʂʣʽʥʢʝʨʥʘ ʙʨʫʢʽʚʢʘ ʤʽʮʥʘ, ʟʥʦʩʦʩʪʽʡʢʘ, 

ʜʦʚʛʦʚʽʯʥʘ, ʚʦʜʦʥʝʧʨʦʥʠʢʥʘ ʽ ʤʦʨʦʟʦʩʪʽʡʢʘ. ɺʽʜʤʽʥʥʽ ʩʧʦʞʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʣʽʥʢʝʨʥʦʾ ʙʨʫʢʽʚʢʠ ʙʫʣʠ ʚʽʜʦʤʽ ʚ ɭʚʨʦʧʽ ʱʝ 300 ʨʦʢʽʚ ʪʦʤʫ, ʙʘʛʘʪʦ ʜʦʨʽʞʦʢ ʚ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʽʩʪʘʭ ʟʦʙʦʚ'ʷʟʘʥʽ ʩʚʦʻʶ ʚʠʰʫʢʘʥʽʩʪʶ ʽ ʤʽʮʥʽʩʪʶ ʩʘʤʝ ʮʴʦʤʫ 

ʥʘʪʫʨʘʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʫ. ʉʴʦʛʦʜʥʽ ʢʣʽʥʢʝʨʥʘ ʙʨʫʢʽʚʢʘ ï ʮʝ ʥʘʩʧʨʘʚʜʽ ʤʘʪʝʨʽʘʣ 

ʝʣʽʪ-ʢʣʘʩʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ 

ʂʣʽʥʢʝʨʥʘ ï ʪʨʦʪʫʘʨʥʘ ʮʝʛʣʘ, ʘʙʦ ʪʨʦʪʫʘʨʥʘ ʙʨʫʢʽʚʢʘ, ʚʠʪʨʠʤʫʻ ʤʽʥʽʤʫʤ 50 

ʮʠʢʣʽʚ ʧʦʧʝʨʝʤʽʥʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ/ʚʽʜʪʘʚʘʥʥʷ, ʘ ʤʽʮʥʽʩʪʴ ʥʝ ʙʫʚʘʻ ʥʠʞʯʝ 

ʤʘʨʢʠ ʄ400. ʊʘʢʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʝʣʠʢʦʶ ʱʽʣʴʥʽʩʪʶ ʮʝʛʣʠ, 

ʜʦʩʷʛʥʫʪʦʾ ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʠʨʦʚʠʥʠ ʪʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ. ʇʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʮʽʻʾ ʮʝʛʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʫʛʦʧʣʘʚʢʽ ʛʣʠʥʠ, ʦʙʧʘʣʝʥʽ ʜʦ ʩʧʽʢʘʥʥʷ 

ʧʨʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʽʞ ʧʨʠ çʚʠʧʽʢʘʥʥʽè ʧʨʦʩʪʦʾ ʙʫʜʽʚʝʣʴʥʦʾ 

ʮʝʛʣʠ.  

ʂʣʽʥʢʝʨʥʘ ʙʨʫʢʽʚʢʘ ʟʜʘʪʥʘ ʚʠʪʨʠʤʘʪʠ ʚʝʣʠʯʝʟʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʦʜʠʥ 

ʝʣʝʤʝʥʪ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʪʨʠʤʫʻ ʚʘʛʫ ʩʝʤʠ ʧʦʚʥʽʩʪʶ ʥʘʚʘʥʪʘʞʝʥʠʭ ʪʦʚʘʨʥʠʭ 

ʧʦʪʷʛʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʠʩʢʫ 170 ʅ/ʢʚ. ʤʤ. ɹʨʫʢʽʚʢʘ ʦʪʨʠʤʫʻ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʧʘʣʝʥʥʷ ʧʨʠ ʜʫʞʝ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ - 1100Áʉ. 

ʊʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʽʢʠ ʤʦʞʥʘ ʪʦʯʥʦ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʠʧʘʣʫ, ʱʦʙ ʚʠʡʰʣʠ ʚʠʨʦʙʠ ʦʜʥʘʢʦʚʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɿʤʝʥʰʝʥʥʷ ʢʠʩʥʶ ʧʨʠ 

ʚʠʧʘʣʶʚʘʥʥʽ ʜʘʻ ʢʦʣʴʦʨʦʚʽ çʚʦʛʥʷʥʽè ʧʝʨʝʣʠʚʠ, ʷʢʽ ʥʽʢʦʣʠ ʥʝ ʧʦʚʪʦʨʶʶʪʴʩʷ ʽ 

ʧʨʠ ʢʣʘʜʮʽ ʮʝʛʝʣʴʥʦʾ ʩʪʽʥʠ ʘʙʦ ʤʦʩʪʦʚʦʾ ʫʪʚʦʨʶʶʪʴ ʞʠʚʫ ʩʪʨʦʢʘʪʫ ʢʘʨʪʠʥʫ. 

ʍʘʨʘʢʪʝʨʥʽ ʚʽʜʪʽʥʢʠ ʢʦʣʴʦʨʫ ʦʙʧʘʣʝʥʦʾ ʛʣʠʥʠ ʚʠʨʽʰʘʣʴʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʩʢʣʘʜʫ ʤʽʥʝʨʘʣʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʝʾ. 

ɺʠʩʥʦʚʢʠ. ʂʣʽʥʢʝʨʥʽ ʧʦʢʨʠʪʪʷ ʜʦʨʽʞʦʢ ʩʪʘʶʪʴ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʚ ʋʢʨʘʾʥʽ. ʅʝ ʚʠʢʣʶʯʝʥʥʷʤ ʩʪʘʣʠ ʽ ʜʦʨʦʞʥʽ ʧʦʢʨʠʪʪʷ ʤ. 

ʄʫʢʘʯʝʚʦ (ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ). ʂʣʽʥʢʝʨ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʧʦʪʨʝʙʫʻ 

ʨʝʤʦʥʪʫ, ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʟ ʨʽʟʥʠʤʠ ʜʦʤʽʰʢʘʤʠ ʥʝ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ 
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ʧʦʚʝʨʭʥʽ, ʪʘ ʡ ʙʽʣʴʰʝ ʢʦʤʙʽʥʘʮʽʡ ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʬʦʨʤʦʶ. ʊʨʦʪʫʘʨʥʘ ʙʨʫʢʽʚʢʘ, 

ʘʙʦ ʪʨʦʪʫʘʨʥʘ ʮʝʛʣʘ, ʻ ʥʘʡʢʨʘʱʠʤ ʜʝʢʦʨʘʪʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʜʠʟʘʡʥʫ. ʄʘʶʯʠ ʧʨʝʢʨʘʩʥʠʡ ʚʠʛʣʷʜ ʽ ʩʧʦʞʠʚʥʽ ʷʢʦʩʪʽ, ʪʨʦʪʫʘʨʥʘ ʙʨʫʢʽʚʢʘ ʤʦʞʝ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʠʥʦʩʠʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ, ʘʣʝ ʡ 

ʚʦʣʦʜʽʻ ʚʠʩʦʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʷʢʦʩʪʷʤʠ. 
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ɯʅʉʊʈʋʄɽʅʊɸʃʔʅɽ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ʇʆʂɸɿʅʀʂɸ ʄôʗʂʆʉʊɯ 

ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

 

ʂʦʚʘʣʴ ʄʠʨʦʩʣʘʚ ʅʝʩʪʦʨʦʚʠʯ  

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ ʪʘ ʝʢʩʧʝʨʪʠʟʠ ʚ ʤʠʪʥʽʡ ʩʧʨʘʚʽ 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʃʊɽʋ), 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʠʪʘʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʢʩʪʠʣʴʥʠʭ ʪʦʚʘʨʽʚ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʧʦʪʨʝʙʠ 

ʣʶʜʝʡ, ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ. ɺ ʤʘʪʝʨʽʘʣʦʟʥʘʚʯʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʩʝʨʝʜ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʽʣʠʟʥʷʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʾʭ ʤôʷʢʽʩʪʴ ʟʛʘʜʫʶʪʴ ʚ ʯʠʩʣʽ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʝʨʛʦʥʦʤʽʯʥʠʭ ʪʘ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ [1]. 

ʄôʷʢʽʩʪʴ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʝ ʣʠʰʝ ʚ ʢʦʤʧʣʝʢʩʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʡ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 

ʬʦʨʤʫʚʘʥʥʷ  ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. ʉʝʨʝʜ ʢʨʠʪʝʨʽʾʚ ʧʨʠ ʚʠʙʦʨʽ ʙʽʣʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʫ, ʩʝʨʝʜ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʦʧʠʪʘʥʠʭ ʥʘ ʤôʷʢʽʩʪʴ ʚʠʨʦʙʫ ʥʘ ʜʦʪʠʢ ʟʚʝʨʪʘʶʪʴ 

ʫʚʘʛʫ ʜʦ 17% ʩʧʦʞʠʚʘʯʽʚ [2]. 

ɺʽʜʯʫʪʪʷ ʤôʷʢʦʩʪʽ ʬʦʨʤʫʻʪʴʩʷ ʫ ʣʶʜʠʥʠ ʚʥʘʩʣʽʜʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʰʢʽʨʠ ʪʘ ʤôʷʟʦ-ʢʽʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʊʘʢʪʠʣʴʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʟʫʤʦʚʣʝʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦ ʯʫʪʣʠʚʠʭ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ 

ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʟʜʘʪʥʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʽʜʯʫʪʪʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʜʦʪʠʢʫ, 

ʪʠʩʢʫ, ʨʫʭʫ ʪʦʱʦ [3]. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʦʨʛʘʥʠ ʯʫʪʪʷ, ʱʦ ʾʭ ʩʧʨʠʡʤʘʶʪʴ, 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʪʘ ʯʫʪʣʠʚʠʭ ʜʽʣʷʥʢʘʭ ʧʦʚʝʨʭʥʽ ʧʫʯʦʢ ʧʘʣʴʮʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʦʮʽʥʶʻʪʴʩʷ ʬʘʢʪʫʨʘ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ. ʎʝʡ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʡ ʤʝʪʦʜ 

ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʩʝʥʩʦʨʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ ʜʦʪʠʢʫ, ʪʦʙʪʦ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʻ 

ʩʫʙôʻʢʪʠʚʥʠʤ ʟ ʫʩʽʤʘ ʧʨʠʪʘʤʘʥʥʠʤʠ ʮʠʤ ʤʝʪʦʜʘʤ ʥʝʜʦʣʽʢʘʤʠ: ʩʫʙôʻʢʪʠʚʥʽʩʪʶ, 

ʩʢʣʘʜʥʽʩʪʶ ʧʦʚʪʦʨʥʦʛʦ ʚʽʜʪʚʦʨʶʚʘʥʥʷ, ʥʝʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ, ʦʪʨʠʤʘʥʥʷʤ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʬʦʨʤʽ ʷʢʽʩʥʠʭ ʩʫʜʞʝʥʴ ʟʘ ʜʽʘʤʝʪʨʘʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ òʤôʷʢʠʡ ï 

ʪʚʝʨʜʠʡò ʪʦʱʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʢʦʩʪʽ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʥʘ 

ʧʨʠʢʣʘʜʽ ʧʦʣʦʪʝʥ ʙʽʣʠʟʥʷʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʦʜʝʨʞʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʫʯʘʩʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʜʫʞʝ ʰʠʨʦʢʠʤ. ʑʝ ʙʽʣʴʰ ʰʠʨʦʢʠʤ ʻ ʧʝʨʝʣʽʢ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʘʨʘʤʝʪʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʪʽʣʴʢʠ ʜʣʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ 

ʨʦʟʛʣʷʜʘʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ, ʤʝʭʘʥʽʯʥʽ, ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɼʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ 

ʦʙôʻʢʪʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ. ɼʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʠʨʘʶʪʴ ʟ ʤʥʦʞʠʥʠ ʧʨʠʥʮʠʧʦʚʦ 

ʤʦʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʜʦʩʣʽʜʞʫʶʯʠ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʦʟʥʘʢ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ 

ʮʠʭ ʧʘʨʘʤʝʪʨʘʭ.  

ʆʩʥʦʚʫ ʣʦʛʽʯʥʦʾ ʧʨʦʮʝʜʫʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻ ʩʫʢʫʧʥʽʩʪʴ ʬʽʟʠʯʥʠʭ 

ʚʝʣʠʯʠʥ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʤʽʨʶʚʘʥʥʷʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ. ɺʠʙʽʨ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʇʘʨʘʤʝʪʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʚʠʙʨʘʥʽ 

ʬʽʟʠʯʥʽ) 

ɻʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ ʇʘʨʘʤʝʪʨʠ 

ɻʝʦʤʝʪʨʠʯʥʽ ʜʦʚʞʠʥʘ, ʧʣʦʱʘ, ʢʨʠʚʠʟʥʘ 

ʉʪʘʪʠʯʥʽ ʽ ʜʠʥʘʤʽʯʥʽ 
ʤʘʩʘ, ʩʠʣʘ, ʨʦʙʦʪʘ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʧʨʫʞʥʦʩʪʽ 

ʄʝʭʘʥʽʯʥʽ ʽ 

ʤʦʣʝʢʫʣʷʨʥʽ 

ʛʫʩʪʠʥʘ, ʧʠʪʦʤʠʡ ʦʙôʻʤ, ʧʠʪʦʤʘ ʚʘʛʘ, ʢʽʣʴʢʽʩʪʴ 

ʨʝʯʦʚʠʥʠ, ʪʚʝʨʜʽʩʪʴ, ʤôʷʢʽʩʪʴ 

ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʢʦʣʽʨ 
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ʄôʷʢʽʩʪʴ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʝʨʛʦʥʦʤʽʯʥʠʭ ʪʘ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

ɺʽʜʯʫʪʪʷ ʤôʷʢʦʩʪʽ ʬʦʨʤʫʻʪʴʩʷ ʫ ʣʶʜʠʥʠ ʚʥʘʩʣʽʜʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʰʢʽʨʠ ʪʘ ʤôʷʟʦ-ʢʽʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, 

ʦʮʽʥʶʚʘʥʥʷ ʤôʷʢʦʩʪʽ ʥʘʡʯʘʩʪʽʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟ 

ʫʩʽʤʘ ʧʨʠʪʘʤʘʥʥʠʤʠ ʮʠʤ ʤʝʪʦʜʘʤ ʥʝʜʦʣʽʢʘʤʠ: ʩʫʙôʻʢʪʠʚʥʽʩʪʶ; ʥʝʤʦʞʣʠʚʽʩʪʶ 

ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʚʽʨʢʠ; ʥʝʚʠʩʦʢʦʶ ʚʽʜʪʚʦʨʶʚʘʣʴʥʽʩʪʶ ʪʘ ʦʪʨʠʤʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʫ ʬʦʨʤʽ ʷʢʽʩʥʠʭ ʩʫʜʞʝʥʴ ʚ ʜʫʞʝ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʠʟʥʘʯʝʥʥʷ çʤôʷʢʠʡ ï 

ʪʚʝʨʜʠʡè ʪʦʱʦ. 

ʎʠʭ ʥʝʜʦʣʽʢʽʚ ʧʦʟʙʘʚʣʝʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʮʽʡ ʛʘʣʫʟʽ ʜʦʟʚʦʣʷʚ ʚʠʷʚʠʪʠ ʜʝʢʽʣʴʢʘ ʬʽʨʤ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʧʨʠʢʣʘʜʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [4], ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ ʧʨʠʥʮʠʧʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ, 

ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʩʪʠ ʜʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʟʨʘʟʢʘ, ʜʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ ʡʦʛʦ 

ʢʨʽʟʴ ʦʪʚʽʨ ʜʟʚʦʥʦʧʦʜʽʙʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʨʠʩ. 1 ʪʘ 2). 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʜʽʾ Fabrie Softness Tester 

ʬʽʨʤʠ TRI: 1 ï ʜʟʚʦʥʦʧʦʜʽʙʥʠʡ ʧʨʠʩʪʨʽʡ ʟ 

ʦʪʚʦʨʘʤʠ (ʫ ʨʦʟʨʽʟʽ); 2 ï ʟʨʘʟʦʢ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ; Ŭ ï ʚʭʽʜʥʠʡ ʢʫʪ 

 

ʈʠʩ. 2. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤôʷʢʦʩʪʽ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʨʠʚʥʦʾ ʤʘʰʠʥʠ: 1 ï ʪʷʛʘ ʜʠʥʘʤʦʤʝʪʨʘ; 2 ï 

ʚʠʧʨʦʙʥʠʡ ʟʨʘʟʦʢ;  

3 ï ʧʨʦʰʪʦʚʭʫʶʯʠʡ ʰʪʦʢ; 4 ï ʜʟʚʽʥ; 5 ï ʪʷʛʘ 

ʨʝʜʫʢʪʦʨʘ 
 

ɺʠʤʽʨʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʢʣʘʜʝʥʝ ʚ ʦʩʥʦʚʫ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʘʥʘʣʽʟʫʶʪʴ ʽ ʦʮʽʥʶʶʪʴ 

ʩʪʘʥ ʦʙôʻʢʪʽʚ. ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʰʠʨʦʢʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʤʘʰʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠʣʘʜʠ ʜʣʷ 
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ʚʠʟʥʘʯʝʥʥʷ ʤôʷʢʦʩʪʽ ʽ ʧʨʫʞʥʠʭ ʢʦʥʩʪʘʥʪ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʤʘʰʠʥʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʩʪʠʩʢʘʥʥʷ, ʟʛʠʥʘʥʥʷ, 

ʟʨʽʟʘʥʥʷ, ʢʨʫʯʝʥʥʷ ʪʦʱʦ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʨʦʟʚʠʪʢʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʽʜʦʤʠʭ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʽ ʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʽʟ ʚʠʚʯʝʥʥʷʤ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ 

ʟôʷʚʣʷʶʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʩʚʽʪʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. ʈʝʘʣʽʟʘʮʽʷ ʮʽʻʾ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʤʘʛʘʻ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘʫʢʦʚʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʾʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʂʣʘʩʠʬʽʢʘʮʽʷ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʦʥʘ ʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʤʝʪʦʜʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʻ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʧʦʰʫʢʫ ʤʦʞʣʠʚʦʩʪʝʡ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢ ʩʘʤʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘʢ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʾʭ 

ʨʝʘʣʽʟʘʮʽʾ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤôʷʢʦʩʪʽ ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʟʘʜʝʢʣʘʨʦʚʘʥʦʛʦ ʧʨʠʥʮʠʧʫ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʝʱʦ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʧʨʠʣʘʜ, ʱʦ 

ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 3 [5]. 

 

 
 

ʈʠʩ. 3. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʧʨʠʣʘʜʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤôʷʢʦʩʪʽ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ 
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ʇʨʠʣʘʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʦʨʥʦʾ ʧʣʦʱʠʥʠ (3), ʥʘ ʷʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ (4), ʽʥʜʠʢʘʪʦʨʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ (2) ʟ ʮʽʥʦʶ 

ʧʦʜʽʣʢʠ 0,01 ʤʤ ʽ ʥʘʚʘʥʪʘʞʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ (1). 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʤôʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʤ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʫʤʦʢ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʜʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤôʷʢʦʩʪʽ ʜʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʰʢʘʣʠ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2  

ʂʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʤʫ ʩʧʨʠʡʥʷʪʪʶ 

ʤôʷʢʦʩʪʽ ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʤôʷʢʦʩʪʽ 
ʪʚʝʨʜʠʡ ʥʘʧʽʚʪʚʝʨʜʠʡ ʥʘʧʽʚʤôʷʢʠʡ ʤôʷʢʠʡ 

ʜʫʞʝ 

ʤôʷʢʠʡ 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʘ ʤôʷʢʦʩʪʽ 

(ɯ) 

1-1,53 1,53-2,13 1,65-2,13 
1,71-

2,20 

2,13-

2,20 

 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣ. 2, ʚʘʞʢʦ ʚʽʜʨʽʟʥʠʪʠ ʟʨʘʟʢʠ, ʷʢʽ ʝʢʩʧʝʨʪʠ 

ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʪʚʝʨʜʽ ʽ ʥʘʧʽʚʪʚʝʨʜʽ (ʄ=1,53õ2,13). ʅʝ ʟʦʚʩʽʤ ʯʽʪʢʦ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʥʘʧʽʚʪʚʝʨʜʽ ʟʨʘʟʢʠ ʚʽʜ ʥʘʧʽʚʤôʷʢʠʭ ʽ ʤôʷʢʠʭ. ʄʦʞʣʠʚʦʶ 

ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʥʝʚʝʣʠʢʠʡ ʜʽʘʧʘʟʦʥ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʤôʷʢʦʩʪʽ ʚ 

ʤʝʞʘʭ ʟʫʩʠʣʴ ʩʪʠʩʢʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʯʫʪʪʷ ʤôʷʢʦʩʪʽ ʯʝʨʝʟ ʜʦʪʠʢ 

ʽ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʮʠʭ ʟʫʩʠʣʴ ʫ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʞʘʭ. 

ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʤʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʤôʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʽʟʥʠʮʶ ʤʽʞ ʨʦʙʦʪʦʶ ʩʪʠʩʢʫʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʛʦ ʟʨʘʟʢʘ ʽ 

ʨʦʙʦʪʦʶ ʩʪʠʩʢʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʚ ʤʝʞʘʭ ʟʫʩʠʣʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʪʘʢʪʠʣʴʥʫ ʯʫʪʣʠʚʽʩʪʴ ʣʶʜʠʥʠ (1): 
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ʜʝ: æɸ ï ʨʽʟʥʠʮʷ ʤʽʞ ʨʦʙʦʪʦʶ ʩʪʠʩʢʫʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʛʦ ʟʨʘʟʢʘ ʽ 

ʨʦʙʦʪʦʶ ʩʪʠʩʢʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʚ ʤʝʞʘʭ ʟʫʩʠʣʴ; 

æd ï ʜʠʬʝʨʝʥʮʽʘʣ ʟʤʽʥʥʦʾ. 

ʊʦʙʪʦ ʧʨʘʢʪʠʯʥʦ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʤôʷʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʧʨʦ ʨʦʙʦʪʫ ʦʧʦʨʫ ʟʨʘʟʢʘ ʟʫʩʠʣʣʶ 

ʩʪʠʩʢʫʚʘʥʥʶ, ʷʢʘ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ ʟʨʘʟʢʘ ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʽʟ 

ʟʤʽʥʦʶ ʤôʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ, ʱʦ ʚʽʜʯʫʪʪʷ ʜʦʪʠʢʫ ʘʙʦ ʪʠʩʢʫ ʚʠʥʠʢʘʶʪʴ ʪʽʣʴʢʠ ʚ 

ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʤʝʭʘʥʽʯʥʠʡ ʧʦʜʨʘʟʥʶʚʘʯ ʚʠʢʣʠʢʘʻ ʜʝʬʦʨʤʘʮʽʶ ʧʦʚʝʨʭʥʽ 

ʰʢʽʨʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʯʫʪʪʷ ʪʠʩʢʫ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʰʚʠʜʢʦʩʪʽ, ʟ ʷʢʦʶ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʷ: ʩʠʣʘ ʚʽʜʯʫʪʪʷ ʪʠʤ ʙʽʣʴʰʘ, ʯʠʤ ʰʚʠʜʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʝʬʦʨʤʘʮʽʷ. 

ʅʝʚʽʜôʻʤʥʦʶ ʫʤʦʚʦʶ ʚ ʨʦʙʦʪʽ ʪʘʢʪʠʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʦʪʠʢʫ ʻ ʤʦʪʦʨʥʘ 

ʚʽʜʧʦʚʽʜʴ. ʌʽʟʠʯʥʦʾ ʥʘʷʚʥʦʩʪʽ ʪʽʣʘ, ʡʦʛʦ ʦʧʦʨʫ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙʠ ʦʪʨʠʤʘʪʠ ʩʠʛʥʘʣ ʧʨʦ ʬʘʢʪʫʨʫ ʥʝʦʙʭʽʜʥʦ 

ʟʜʽʡʩʥʠʪʠ ʤʦʪʦʨʥʫ ʜʽʶ, ʨʫʭ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ï ʨʦʙʦʪʫ. 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʜʦʟʚʦʣʷʻ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʚʠʤʽʨʶʚʘʪʠ ʤôʷʢʽʩʪʴ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ ʤôʷʢʦʩʪʽ, ʘ 

ʩʘʤʝ ʯʝʨʝʟ ʨʦʙʦʪʫ ʩʪʠʩʢʫʚʘʥʥʷ ʟʨʘʟʢʘ ʽʟ ʟʫʩʠʣʣʷʤ ʚ ʤʝʞʘʭ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʟʥʘʯʝʥʴ ʯʫʪʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʜʦ ʧʦʜʨʘʟʥʝʥʥʷ ʪʠʩʢʦʤ ʰʢʽʨʠ ʥʘ ʢʽʥʯʠʢʘʭ ʧʘʣʴʮʽʚ 

ʨʫʢʠ. ʆʩʢʽʣʴʢʠ ʜʽʘʧʘʟʦʥ ʮʠʭ ʟʫʩʠʣʴ ʜʦʩʪʘʪʥʴʦ ʥʝʟʥʘʯʥʠʡ, ʪʦ ʨʦʙʦʪʘ 

ʩʪʠʩʢʫʚʘʥʥʷ ʙʫʜʝ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ ʟʨʘʟʢʘ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

ʮʴʦʤʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʟʚʦʣʷʻ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʪʠ ʤôʷʢʽʩʪʴ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ, ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ  ʥʝ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ ʤôʷʢʦʩʪʽ, ʘ ʯʝʨʝʟ 

ʨʦʙʦʪʫ ʦʧʦʨʫ ʟʨʘʟʢʘ ʩʪʠʩʢʫʚʘʥʥʶ ʽʟ ʟʫʩʠʣʣʷʤ ʚ ʤʝʞʘʭ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʟʥʘʯʝʥʴ ʯʫʪʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʜʦ ʧʦʜʨʘʟʥʝʥʥʷ ʪʠʩʢʦʤ ʰʢʽʨʠ ʥʘ ʢʽʥʯʠʢʘʭ ʧʘʣʴʮʽʚ 

ʨʫʢʠ. ʆʩʢʽʣʴʢʠ ʜʽʘʧʘʟʦʥ ʮʠʭ ʟʫʩʠʣʴ ʻ ʜʦʩʪʘʪʥʴʦ ʥʝʟʥʘʯʥʠʤ, ʪʦ ʨʦʙʦʪʘ 

ʩʪʠʩʢʫʚʘʥʥʷ ʙʫʜʝ ʟʘʟʚʠʯʘʡ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ ʟʨʘʟʢʘ ʷʢʘ ʙʫʜʝ 

ʪʠʤ ʙʽʣʴʰʦʶ, ʯʠʤ ʤôʷʢʽʰʠʤ ʻ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʤôʷʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ (ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʛʦ) ʤʝʪʦʜʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʪʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʉʇʆʉʆɹɯɺ ʈɽɸʃɯɿɸʎɯɰ ʇɽʈɽɼɸʏɯ ɻʆʃʆʉʋ ɺ 

ʄɽʈɽɾɯ LTE  

 

ʂʦʣʷʜʝʥʢʦ ʖʣʽʷ ʖʨʽʾʚʥʘ, 

ʜ.ʪ.ʥ., ʇʨʦʬʝʩʦʨ 

ʂʦʤʘʨʦʚ ʆʣʝʢʩʽʡ ɺʣʘʜʠʩʣʘʚʦʚʠʯ, 

ʉʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

 

ɺʩʪʫʧ. ʉʴʦʛʦʜʥʽ ʤʘʡʞʝ ʥʽ ʫ ʢʦʛʦ ʥʝʤʘʻ ʩʫʤʥʽʚʽʚ ʚ ʪʦʤʫ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ 

LTE ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʰʠʨʦʢʦʩʤʫʛʦʚʦʤʫ ʤʦʙʽʣʴʥʦʤʫ ʟʚ'ʷʟʢʫ. ɿʘ 

ʜʘʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʾ Global mobile Suppliers Association (GSA), ʟʘ ʩʪʘʥʦʤ ʥʘ 5 

ʛʨʫʜʥʷ 2017 ʨʦʢʫ ʚ ʩʚʽʪʽ ʥʘʣʽʯʫʚʘʣʦʩʷ ʧʦʥʘʜ 500 ʦʧʝʨʘʪʦʨʽʚ ʟʚ'ʷʟʢʫ, ʷʢʽ ʜʘʣʠ 

ʟʦʙʦʚ'ʷʟʘʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ LTE. ɿ ʥʠʭ 251 ʦʧʝʨʘʪʦʨ ʫʞʝ ʟʘʧʫʩʪʠʚ ʤʝʨʝʞʫ 

ʚ 93 ʢʨʘʾʥʘʭ, ʘ ʜʦ ʩʝʨʝʜʠʥʠ 2018 ʨʦʢʫ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʜʦʩʷʛʥʝ 260. 

ʍʦʯʘ ʤʝʨʝʞʘ LTE ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʜʣʷ ʮʽʣʝʡ 

ʜʦʩʪʫʧʫ ʚ ɯʥʪʝʨʥʝʪ, ʟʚʠʯʘʡʥʦ, ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʙʫʜʝ ʥʝ ʻʜʠʥʦʶ ʧʦʩʣʫʛʦʶ, ʷʢʘ 

ʥʘʜʘʻʪʴʩʷ ʚ ʮʠʭ ʤʝʨʝʞʘʭ. ʆʧʝʨʘʪʦʨʠ, ʷʢ ʽ ʨʘʥʽʰʝ, ʦʪʨʠʤʫʶʪʴ ʦʩʥʦʚʥʠʡ ʜʦʭʽʜ 

ʚʽʜ ʪʝʣʝʬʦʥʽʾ, ʽ ʥʘʚʽʪʴ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʪʨʘʬʽʢʫ ʜʘʥʠʭ, ʜʣʷ ʥʠʭ 

ʜʫʞʝ ʚʘʞʣʠʚʘ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʧʦʩʣʫʛʠ ʧʝʨʝʜʘʯʽ ʛʦʣʦʩʫ ʽ SMS. 

ʇʨʦʙʣʝʤʘ ʚ ʪʦʤʫ, ʱʦ LTE, ʧʝʨʝʜʘʯʫ ʛʦʣʦʩʫ ʥʝ ʧʽʜʪʨʠʤʫʻ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʚ ʷʢʦʤʫ 

ʤʠ ʮʝ ʨʦʟʫʤʽʻʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʨʝʞ GSM / UMTS. ʊʝʦʨʝʪʠʯʥʦ, 

ʟʘʚʜʷʢʠ ʚʽʜʤʽʥʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʤʘʣʽ ʟʘʪʨʠʤʢʠ ʽ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ), ʤʝʨʝʞʘ 

ʚ ʟʤʦʟʽ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʤʦʚʠ, ʷʢʠʡ ʥʘʜʘʚʘʣʠ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʧʝʨʝʜʥʽʭ ʧʦʢʦʣʽʥʴ, ʘ ʤʦʞʝ ʽ ʢʨʘʱʝ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʛʦʣʦʩʦʚʠʭ ʧʦʩʣʫʛ ʚ ʤʝʨʝʞʽ LTE. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʥʝʦʙʭʽʜʥʦ 

ʟʨʦʙʠʪʠ ʟʘʛʘʣʴʥʠʡ ʦʛʣʷʜ ʪʝʭʥʦʣʦʛʽʡ ʧʦ ʧʝʨʝʜʘʯʽ ʛʦʣʦʩʫ ʚ ʤʝʨʝʞʽ LTE. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. CSFB - ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʟʚʽʥʢʠ ʟ LTE-ʧʨʠʩʪʨʦʾʚ ʽ ʥʘ ʥʠʭ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʤʦʙʽʣʴʥʽ 
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ʤʝʨʝʞʽ ʟ ʢʦʤʫʪʘʮʽʻʶ ʢʘʥʘʣʽʚ. ʉʪʘʥʜʘʨʪ ʚʚʦʜʠʪʴ ʥʦʚʠʡ ʽʥʪʝʨʬʝʡʩ ʤʽʞ MME ʚ 

LTE ʽ MSCs / VLR ʚ ʤʝʨʝʞʽ GSM / UMTS. 

ʉʫʪʴ ʤʝʭʘʥʽʟʤʫ CSFB ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʘʙʦʥʝʥʪʩʴʢʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ 

ʧʨʘʮʶʻ ʚ ʤʝʨʝʞʽ LTE, ʥʘ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʘʙʦ ʧʨʠʡʦʤʫ ʛʦʣʦʩʦʚʦʛʦ 

ʚʠʢʣʠʢʫ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʚ ʪʨʘʜʠʮʽʡʥʫ ʤʝʨʝʞʫ GSM ʘʙʦ UMTS. ɸ ʩʝʩʽʷ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʯʝʨʝʟ LTE ʥʘ ʮʝʡ ʯʘʩ ʘʙʦ ʧʨʠʧʠʥʷʻʪʴʩʷ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʚʠʢʣʠʢʫ, ʘʙʦ ʪʘʢʦʞ ʧʝʨʝʭʦʜʠʪʴ ʚ GSM / UMTS. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʨʦʙʦʪʠ CSFB 

ʦʙʦʚ'ʷʟʢʦʚʦ ʧʝʨʝʢʨʠʪʪʷ ʨʘʜʽʦʤʝʨʝʞ LTE ʽ GSM / UMTS. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʘ 

ʧʽʜʪʨʠʤʢʘ CSFB ʥʘ ʘʙʦʥʝʥʪʩʴʢʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʽ ʥʘ ʢʦʤʫʪʘʪʦʨʘʭ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚ'ʷʟʢʫ (MSC). ʅʘ MSC ʨʝʘʣʽʟʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚ ʙʽʢ ʦʙʣʘʜʥʘʥʥʷ 

LTE / EPC, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʡʜʞʠʥʛʘ ʘʙʦʥʝʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʾʭ ʧʝʨʝʤʠʢʘʥʥʷʤ ʤʽʞ ʤʝʨʝʞʘʤʠ LTE ʽ GSM / UMTS, ʘ ʪʘʢʦʞ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ SMS. ʇʨʠ ʮʴʦʤʫ ʜʦʩʪʘʚʢʘ SMS ʯʝʨʝʟ ʮʝʡ 

ʽʥʪʝʨʬʝʡʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟ ʧʝʨʝʤʠʢʘʥʥʷ ʘʙʦʥʝʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ ʚ GSM / 

UMTS. 

ʄʝʭʘʥʽʟʤ CSFB ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʩʥʫʶʯʽ 

ʢʦʤʫʪʘʪʦʨʠ ʟʘ ʫʤʦʚʠ ʾʭ ʦʙʤʝʞʝʥʦʶ ʤʦʜʝʨʥʽʟʘʮʽʾ. ɸʙʦʥʝʥʪʘʤ ʞ ʥʘʜʘʻʪʴʩʷ 

ʧʦʚʥʠʡ ʥʘʙʽʨ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʜʦʩʪʫʧʥʠʭ ʟ MSC, ʚʢʣʶʯʘʶʯʠ ʙʘʟʦʚʽ 

ʛʦʣʦʩʦʚʽ ʚʠʢʣʠʢʠ ʪʘ ʜʦʜʘʪʢʦʚʽ ʚʠʜʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʦʩʪʘʚʢʫ SMS, ʚʠʢʣʠʢʠ ʟ 

ʧʦʧʝʨʝʜʥʴʦʶ ʦʧʣʘʪʦʶ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʧʦʩʣʫʛʠ. ʆʜʥʘʢ ʪʝʭʥʦʣʦʛʽʷ CSFB ʤʘʻ 

ʢʽʣʴʢʘ ʥʝʜʦʣʽʢʽʚ. ɺʠʪʨʘʪʠ ʥʘ ʤʦʜʝʨʥʽʟʘʮʽʶ ʚʩʽʭ MSC ʜʣʷ ʧʽʜʪʨʠʤʢʠ CSFB 

ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʚʝʣʴʤʠ ʽ ʚʝʣʴʤʠ ʟʥʘʯʥʠʤʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʤʠʢʘʥʥʷ ʚ GSM 

/ UMTS ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʽʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʪʨʠʤʢʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʦʣʦʩʦʚʠʭ 

ʟ'ʻʜʥʘʥʴ, ʷʢ ʧʨʠ ʚʠʭʽʜʥʠʭ, ʪʘʢ ʽ ʧʨʠ ʚʭʽʜʥʽ ʜʟʚʽʥʢʠ. ɸ ʚʥʘʩʣʽʜʦʢ ʧʨʠʧʠʥʝʥʥʷ 

ʩʝʩʽʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʘʙʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʜʦ ʨʽʚʥʷ GSM / UMTS ʫ 

ʘʙʦʥʝʥʪʘ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠʩʷ ʚʨʘʞʝʥʥʷ, ʱʦ ʧʽʜ ʯʘʩ ʛʦʣʦʩʦʚʦʛʦ ʚʠʢʣʠʢʫ ʩʝʩʽʷ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʝʨʝʨʠʚʘʻʪʴʩʷ. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʽʾ: 

ï ɺʠʤʘʛʘʻ ʤʦʜʝʨʥʽʟʘʮʽʾ MME ʽ MSC ʜʣʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ SMS; 

ï ʇʦʪʨʽʙʥʦ ʧʝʨʝʢʨʠʪʪʷ ʟʦʥ GERAN / UTRAN ʽ E-UTRAN; 
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ï ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʤʠʢʘʥʥʷ ʚ CircuitSwitch-ʜʦʤʝʥ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʤʽʪʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʪʨʠʤʢʠ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʛʦʣʦʩʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ; 

ï ɿʙʽʣʴʰʝʥʥʷ ʟʘʪʨʠʤʢʠ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʛʦʣʦʩʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ; 

ï ɼʝʛʨʘʜʘʮʽʷ ʩʝʩʽʡ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦ ʰʚʠʜʢʦʩʪʝʡ 2.5G / 3G; 

ï ʊʝʨʤʽʥʘʣ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʣʠʢʫ, ʥʘʟʘʜ ʚ ʤʝʨʝʞʫ LTE ʧʝʨʝʭʦʜʠʪʴ ʥʝ 

ʚʽʜʨʘʟʫ. 

ʌʦʨʫʤ VoLGA ʟʘʧʨʦʧʦʥʫʚʘʚ ʽʥʰʝ ʨʽʰʝʥʥʷ. ɺʦʥʦ ʧʦʢʣʠʢʘʥʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʛʦʣʦʩʦʚʽ ʧʦʩʣʫʛʠ ʽ ʧʦʩʣʫʛʠ ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʴ ʯʝʨʝʟ ʤʝʨʝʞʫ LTE ʥʘ ʦʩʥʦʚʽ 

ʽʩʥʫʶʯʠʭ ʩʪʘʥʜʘʨʪʽʚ GSM / UMTS. ɯʜʝʷ ʨʽʰʝʥʥʷ VoLGA ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʘʙʦʥʝʥʪʠ VoLGA ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʢʦʤʫʪʘʪʦʨʘ MSC ʟʚʠʯʘʡʥʠʤʠ ʘʙʦʥʝʥʪʘʤʠ 

GSM / UMTS. ɺʩʽ ʥʝʦʙʭʽʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ VoLGA ʽ 

ʤʦʚʥʠʭ ʧʘʢʝʪʽʚ VoIP ʚ ʜʦʤʝʥʽ LTE ʚ ʟʨʦʟʫʤʽʣʫ ʜʣʷ MSC ʩʠʛʥʘʣʽʟʘʮʽʶ ʽ ʤʦʚʥʽ 

ʢʘʥʘʣʠ ʟʽ ʟʚʠʯʘʡʥʠʤ ʜʣʷ ʤʝʨʝʞ ʟʚ'ʷʟʢʫ ʪʠʤʯʘʩʦʚʠʤ ʧʦʜʽʣʦʤ ʚʠʢʦʥʫʻ 

ʩʧʝʮʽʘʣʴʥʠʡ ʰʣʶʟ ʜʦʩʪʫʧʫ ʚ ʤʝʨʝʞʫ VoLGA. ɿ ʪʦʯʢʠ ʟʦʨʫ MSC ʮʝʡ ʰʣʶʟ - 

ʟʚʠʯʘʡʥʠʡ ʢʦʥʪʨʦʣʝʨ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʤʝʨʝʞʽ GSM BSC (Base Station Controller) 

ʘʙʦ ʢʦʥʪʨʦʣʝʨ ʨʘʜʽʦʤʝʨʝʞʽ UMTS RNC (Radio Network Controller), ʧʨʠʯʦʤʫ 

ʽʥʪʝʨʬʝʡʩʠ - ʟʥʦʚʫ ʞ ʩʪʘʥʜʘʨʪʥʽ A ʽ Iu-CS. ɼʣʷ LTE ʚʽʥ ʧʨʝʜʩʪʘʘʚʣʷʝʪ ʩʦʙʦʶ 

ʷʢʝʩʴ IP-ʧʨʠʩʪʨʽʡ, ʢʫʜʠ ʯʝʨʝʟ PDN-GW ʤʦʞʥʘ ʧʝʨʝʜʘʪʠ ʩʠʛʥʘʣʴʥʽ ʽ ʪʨʘʬʽʢʦʚʠʡ 

IP-ʧʘʢʝʪʠ ʧʦ ʽʥʪʝʨʬʝʡʩʫ SGi (ʘʥʘʣʦʛʦʤ ʮʴʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʚ 2G / 3G ʻ Gi-

ʽʥʪʝʨʬʝʡʩ, ʱʦ ʡʜʝ ʚʽʜ GGSN ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʩʚʽʪʫ). ɼʣʷ ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʽ 

VoLGA ʧʨʠʨʦʜʥʦʶ ʚʠʤʦʛʦʶ ʻ ʧʽʜʪʨʠʤʢʘ ʧʨʦʮʝʜʫʨ ʽ ʧʨʦʪʦʢʦʣʽʚ VoLGA ʥʘ 

ʘʙʦʥʝʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʷʭ. 

ʈʽʰʝʥʥʷ VoLGA ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʢʦʤʫʪʘʪʦʨʠ MSC ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʾʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʥʘʜʘʚʘʪʠ ʘʙʦʥʝʥʪʘʤ ʚʝʩʴ ʥʘʙʽʨ 

ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʜʦʩʪʫʧʥʠʭ ʟ MSC. ʆʜʥʘʢ ʧʨʠ ʚʩʽʡ ʩʚʦʾʡ ʫʷʚʥʽʡ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʚʦʥʦ ʥʝ ʦʪʨʠʤʘʣʦ ʰʠʨʦʢʦʛʦ ʚʠʟʥʘʥʥʷ ʚ ʤʦʙʽʣʴʥʽʡ ʽʥʜʫʩʪʨʽʾ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʮʝ ʨʽʰʝʥʥʷ ʙʫʣʦ ʧʫʙʣʽʯʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ 

ʦʩʪʘʥʥʴʦʤʫ ɺʩʝʩʚʽʪʥʴʦʤʫ ʂʦʥʛʨʝʩʽ GSM, ʘʨʭʽʪʝʢʪʫʨʘ VoLGA ʬʘʢʪʠʯʥʦ 

ʧʝʨʝʡʰʣʘ ʚ ʟʘʤʦʨʦʞʝʥʝ ʩʪʘʥ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʧʫʙʣʽʢʘʮʽʾ ʨʝʢʦʤʝʥʜʘʮʽʡ NGMN 

ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ CSFB. ʇʨʠʯʠʥʘ ʧʨʦʩʪʘ: ʦʧʝʨʘʪʦʨʠ ʧʨʘʛʥʫʪʴ ʟʘʧʦʙʽʛʪʠ 
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ʬʨʘʛʤʝʥʪʘʮʽʶ ʤʝʨʝʞ ʽ ʚʠʢʣʶʯʠʪʠ ʧʨʦʙʣʝʤʠ ʟ ʨʦʫʤʽʥʛʦʤ, ʥʝʤʠʥʫʯʽ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʥʝʩʫʤʽʩʥʠʭ ʤʝʪʦʜʽʚ VoLTE. 

VoLGA ʜʦʟʚʦʣʷʻ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʝʨʝʚʠʢʦʨʠʩʪʘʪʠ ʧʦʪʦʯʥʠʡ ʦʙʣʘʜʥʘʥʥʷ 

2G / 3G ʤʝʨʝʞ, ʘ ʩʘʤʝ - MSC / MSCs, MGW, HLR / HSS. 

ʈʘʜʽʦʤʝʨʝʞʘ 2G / 3G ʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ, ʭʦʯʘ ʭʝʥʜʦʚʝʨʠ ʟ / ʚ LTE - 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ. ʋʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʜʦʦʧʨʘʮʴʦʚʘʥʦ ʜʣʷ ʨʦʙʦʪʠ ʟ 

VoLGA - ʘʙʦʥʝʥʪʩʴʢʠʡ ʪʝʨʤʽʥʘʣ. ʅʦʚʠʡ ʝʣʝʤʝʥʪ - VANC (VoLGA Access 

Network Controller). ɺʩʝ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ ï ʩʪʘʥʜʘʨʪʥʝ. 

VoLGA ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ 3GPP ʚʠʨʽʰʝʥʥʽ UMA / GAN 

(Unlicensed Mobile Access / Generic Access Network). 

ï ʊʫʥʥʝʣʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʽʟʘʮʽʾ ʜʘʥʠʭ 2G / 3G ʯʝʨʝʟ LTE ʜʦ VANC 

ʯʝʨʝʟ IPsec ʽ ʜʘʣʽ ʜʦ MSC (A / Iu); 

          ï   ɿʙʝʨʽʛʘʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʧʦʩʣʫʛʠ; 

ï  ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʭʝʥʜʦʚʝʨ (handover - ʧʝʨʝʭʽʜ) ʚ 2G / 3G; 

     ï ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʨʫʯ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʘʣʝ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʨʦʩʫʚʘʻʪʴʩʷ ʩʠʣʘʤʠ T-Mobile, Alactel-Lucent, Kineto Wireless ʽ ZTE; 

          ï ɺʩʽ ʧʦʩʣʫʛʠ ʥʘʜʘʶʪʴʩʷ ʯʝʨʝʟ LTE / EPS ʙʝʟ ʧʝʨʝʤʠʢʘʥʥʷ ʚ CSʜʦʤʝʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜʪʨʠʤʢʠ 

ʛʦʣʦʩʦʚʠʭ ʚʠʢʣʠʢʽʚ ʚ ʤʝʨʝʞʘʭ 4G (LTE) - ʦʜʠʥ ʟ ʯʠʥʥʠʢʽʚ, ʱʦ ʟʘʪʨʠʤʫʶʪʴ ʾʭ 

ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʆʩʢʽʣʴʢʠ ʚʝʥʜʦʨʠ ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʧʨʦʩʫʚʘʥʥʽ 

"ʩʚʦʛʦ", ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʘʥʽʻʶ, ʘʙʦ ʧʨʠʡʥʷʪʦʛʦ ʟʘ ʟʨʘʟʦʢ ʚʘʨʽʘʥʪʫ ʨʝʘʣʽʟʘʮʽʾ, 

ʧʦʚʥʦʪʦʶ ʫʷʚʣʝʥʴ ʚ ʦʙʣʘʩʪʽ ʪʦʛʦ, ʷʢʽ ʻ ʚʘʨʽʘʥʪʠ, ʚʦʣʦʜʽʶʪʴ ʥʝ ʚʩʽ ʬʘʭʽʚʮʽ 

ʦʧʝʨʘʪʦʨʽʚ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ. 

VoLGA ʽ CSFB - ʮʝʡ ʩʧʨʦʙʘ ʥʘʜʘʪʠ ʛʦʣʦʩʦʚʽ ʩʝʨʚʽʩʠ ʰʣʷʭʦʤ ʧʦʚʝʨʥʝʥʥʷ 

ʜʦ ʧʘʯʝ ʥʝ ʧʦʪʨʽʙʥʦʛʦ ʚ all-IP ʤʝʨʝʞʽ CS ʜʦʤʝʥʫ. ʅʘʚʽʱʦ ʮʝ ʧʣʘʥʫʻʪʴʩʷ - 

ʟʨʦʟʫʤʽʣʦ. ʎʝ ʽ ʧʝʨʝʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʽ ʷʩʥʽ ʽ ʚʽʜʧʨʘʮʴʦʚʘʥʽ 

ʨʦʢʘʤʠ ʤʝʭʘʥʽʟʤʠ ʽʥʪʝʨʢʦʥʝʢʪʫ ʪʘ ʨʦʫʤʽʥʛʫ, ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʙʦʣʽʩʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʻ ʽ ʧʨʘʮʶʶʪʴ ʟʘʨʘʟ, ʽ ʧʨʦʩʪʦʪʘ ʪʘ ʧʨʦʟʦʨʽʩʪʴ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʤʽʞʩʠʩʪʝʤʥʠʭ ʭʝʥʜʦʚʝʨʘ ʟ LTE ʚ UMTS / GSM ʽ ʪ.ʜ. 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʠʪʫʘʮʽʶ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ IMS -

ʻʜʠʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʝʨʩʧʝʢʪʠʚʠ, ʷʢʝ ʟʤʦʞʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ 

ʨʦʟʢʨʠʪʠ ʧʦʪʝʥʮʽʘʣ ʥʦʚʠʭ all-IP ʤʝʨʝʞ. ɼʘʥʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʙʫʜʝ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʪʽʣʴʢʠ ʧʽʩʣʷ ʩʫʮʽʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʝʨʝʞʝʶ LTE, ʱʦ 

ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ - ʥʝ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ. 

ʇʨʦʙʣʝʤʠ ʚ ʨʦʟʛʦʨʪʘʥʥʽ IMS ʥʝ ʪʽʣʴʢʠ ʚ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʘʭ, ʘ ʡ ʫ ʟʤʽʥʽ 

ʧʦʛʣʷʜʽʚ ʫ ʚʩʽʡ ʽʥʜʫʩʪʨʽʾ - ʚʽʜʤʦʚʘ ʚʽʜ ʢʦʤʫʪʘʮʽʾ ʢʘʥʘʣʽʚ ʽ ʧʦʚʥʠʡ ʧʝʨʝʭʽʜ ʥʘ IP. 

ɸ ʮʝ ʤʽʛʨʘʮʽʷ ʩʝʨʚʽʩʽʚ, ʧʦʣʽʪʠʢ ʽ ʚʟʘʻʤʦʜʽʡ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʨʝʞʘʤʠ. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʪʨʠʤʢʠ ʽʩʥʫʶʪʴ ʽ 

ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʘʨʽʘʥʪ ʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ CSFB ʟ ʧʦʜʘʣʴʰʠʤ ʦʥʦʚʣʝʥʥʷʤ ʜʦ ULTRA-Flash 

CSFB. 

ɺʦʣʦʜʽʶʯʠ ʨʦʟʛʦʨʥʫʪʦʾ ʤʝʨʝʞʝʶ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʪʝʭʥʦʣʦʛʽʷ CS 

Fallback ʟʘʙʝʟʧʝʯʠʪʴ ʧʣʘʚʥʠʡ ʧʝʨʝʭʽʜ ʜʦ ʤʝʨʝʞ LTE ʟ ʧʦʩʣʫʛʦʶ ʧʝʨʝʜʘʯʽ 

ʛʦʣʦʩʫ. ɸ ʦʥʦʚʣʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʝʣʠʯʠʥʫ ʟʘʪʨʠʤʦʢ ʽ ʧʦʣʽʧʰʠʪʠ ʽʥʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʨʝʞʽ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʝʨʩʧʝʢʪʠʚʠ ʻʜʠʥʠʤ ʨʽʰʝʥʥʷʤ ʻ 

ʚʘʨʽʘʥʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ IMS. ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʙʫʜʝ ʧʦʚʥʦʮʽʥʥʘ 

ʧʣʘʪʬʦʨʤʘ IMS ʽ ʧʝʨʝʭʽʜ ʚʩʽʻʾ ʛʦʣʦʩʦʚʦʛʦ ʟʚ'ʷʟʢʫ (ʜʟʚʽʥʢʽʚ) ʚ ʧʘʢʝʪʥʽ ʤʝʨʝʞʽ. 
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ɸɻʈʆʊɽʍʅɯʏʅɯ ɺʀʄʆɻʀ ʊɸ ʆʎɯʅʂɸ ʗʂʆʉʊɯ ʂʆʉɯʅʅʗ ɿɽʃɽʅʆɰ 

ʄɸʉʀ ɿ ʆɼʅʆʏɸʉʅʀʄ ʇʃʖʑɽʅʅʗʄ 

 

ʄʘʣʘʢʦʚ ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʦʪʨʝʙʫʻ ʚʩʝ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɻʦʩʪʨʦ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʫ ʩʚʦʻʯʘʩʥʦʤʫ ʟʙʠʨʘʥʥʽ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʜʣʷ ʛʘʣʫʟʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. ʉʢʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʻ ʝʥʝʨʛʦʻʤʥʦʶ ʦʧʝʨʘʮʽʻʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʛʦʪʽʚʣʽ ʩʫʭʠʭ ʢʦʨʤʽʚ ʯʠ ʢʦʨʤʽʚ ʥʘ ʦʩʥʦʚʽ ʟʝʣʝʥʦʾ 

ʤʘʩʠ. ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʩʘʨʦʢ ʩʢʦʨʦʪʠʪʴ ʪʝʨʤʽʥʠ ʟʙʠʨʘʥʥʷ 

ʚʨʦʞʘʶ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʫ ʟʘʢʦʨʜʦʥʥʦʤʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʧʦʯʠʥʘʶʪʴ 

ʜʦʤʽʥʫʚʘʪʠ ʛʥʫʯʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʛʦʪʽʚʣʽ 

ʢʦʨʤʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʪʨʘʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. ɼʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʷʢʽʩʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʙʘʛʘʪʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ. ʊʦʤʫ ʥʘʰʽ ʥʘʫʢʦʚʮʽ, ʩʧʽʚʧʨʘʮʶʶʯʠ ʟ 

ʽʥʦʟʝʤʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʤʠʩʣʶʶʪʴʩʷ ʥʘʜ ʧʠʪʘʥʥʷʤʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʩʘʨʦʢ. ɺʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʤʝʪʘʣʦʻʤʥʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ, ʘʣʝ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʢʦʩʽʥʥʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʢʦʩʽʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʧʣʶʱʝʥʥʷʤ ʚʨʘʭʦʚʫʶʯʠ ʘʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʩʢʦʰʫʚʘʥʦʾ 

ʢʫʣʴʪʫʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʩʽʥʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʽ ʫʥʠʢʥʫʪʠ ʚʪʨʘʪ, 

ʪʨʘʚʫ ʩʣʽʜ ʩʢʦʰʫʚʘʪʠ ʚ ʢʨʘʱʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʪʝʨʤʽʥʠ. ɹʦʙʦʚʽ ʢʫʣʴʪʫʨʠ, ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʠʪʴʩʷ ʢʦʥʶʰʠʥʘ, ʧʨʠʙʠʨʘʶʪʴ ʚ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ʽ ʟʘʢʽʥʯʫʶʪʴ ʧʨʠʙʠʨʘʥʥʷ 
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ʥʝ ʧʽʟʥʽʰʝ ʬʘʟʠ ʮʚʽʪʽʥʥʷ. ɿʘʧʽʟʥʝʥʥʷ ʽʟ ʟʙʠʨʘʥʥʷʤ ʪʨʘʚ ʥʘ 10 15 ʜʥʽʚ ʟʙʽʣʴʰʫʻ 

ʚʪʨʘʪʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʩʽʥʽ ʥʘ 15 ... 20%, ʘ ʥʘ 20 ʜʥʽʚ - 25 ... 30%. 

ʋ ʧʝʨʝʩʪʦʷʥʠʭ ʪʨʘʚʘʭ ʚʤʽʩʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʙʽʣʢʘ ʟʥʠʞʫʻʪʴʩʷ ʤʘʡʞʝ ʥʘ 

50%. 

ɺʠʩʦʪʫ ʩʢʦʰʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʣʴʻʬʫ ˇʨʫʥʪʫ ʽ 

ʙʦʪʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʨʘʚʦʩʪʦʶ. ʆʜʥʦʨʽʯʥʽ ʩʽʷʥʽ ʪʨʘʚʠ ʩʢʦʰʫʶʪʴ ʥʘ ʚʠʩʦʪʽ 5 ... 6 

ʩʤ, ʘ ʦʪʘʚʫ - 6 ... 7 ʩʤ, ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ʚ ʧʝʨʰʠʡ ʨʽʢ ʞʠʪʪʷ ʽ ʧʨʠ ʟʙʠʨʘʥʥʽ ʥʘ 

ʥʘʩʽʥʥʷ - ʥʘ ʚʠʩʦʪʽ 8 ... 9 ʩʤ. ʊʨʘʚʫ ʢʨʘʱʝ ʢʦʩʠʪʠ ʚʨʘʥʮʽ. ʊʨʠʚʘʣʽʩʪʴ ʩʫʰʽʥʥʷ 

ʪʨʘʚ ʧʝʨʰʦʛʦ ʫʢʦʩʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʟ 6 ʜʦ 9 ʛʦʜʠʥʠ, ʩʢʦʨʦʯʫʻʪʴʩʷ ʚ 3,5 ʨʘʟʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʘʩʦʤ ʚʠʩʫʰʫʚʘʥʥʷ ʪʨʘʚ, ʩʢʦʰʝʥʠʭ ʚ ʧʦʣʫʜʝʥʴ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʽʥʘ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʽ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʡʦʛʦ ʩʫʰʽʥʥʷ, ʩʪʝʙʣʘ 

ʩʚʽʞʦʩʢʦʰʝʥʦʾ ʪʨʘʚʠ ʨʦʟʧʣʶʱʫʶʪʴ. ɺ ʧʨʦʮʝʩʽ ʩʢʦʰʫʚʘʥʥʷ ʧʣʶʱʠʣʴʥʠʡ ʘʧʘʨʘʪ 

ʧʦʚʠʥʝʥ ʨʦʟʧʣʶʱʫʚʘʪʠ ʥʝ ʤʝʥʰʝ 90% ʩʢʦʰʝʥʦʾ ʤʘʩʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ 

ʩʢʦʰʫʚʘʥʦʛʦ ʪʨʘʚʦʩʪʦʶ ʧʠʪʦʤʠʡ ʪʠʩʢ ʤʽʞ ʧʣʶʱʠʣʴʥʠʤʠ ʚʘʣʴʮʷʤʠ ʩʪʘʥʦʚʠʪʴ 

0,6...0,8 ʢʅ/ʩʤ (6...8 ʢʛʩ/ʩʤ). ʈʦʩʣʠʥʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʤʽʞ ʚʘʣʴʮʷʤʠ, ʥʝ ʧʦʚʠʥʥʽ 

ʧʝʨʝʪʠʨʘʪʠʩʷ, ʘ ʟʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 2%. 

ʇʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʩʢʦʰʫʚʘʥʥʽ ʟ ʧʣʶʱʝʥʥʷʤ ʱʽʣʴʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ ʤʘʩʠ ʚ 

ʧʨʦʢʦʰʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 15 ʢʛ/ʤ
3
, ʘ ʰʠʨʠʥʘ ʚʘʣʢʘ ï 1,5 ʤ. 

ʋ ʩʽʥʽ, ʦʪʨʠʤʘʥʦʤʫ ʟ ʨʦʟʧʣʶʱʝʥʠʭ ʣʶʮʝʨʥʠ ʽ ʢʦʥʶʰʠʥʠ, ʤʽʩʪʠʪʴʩʷ ʜʦ 

70% ʢʘʨʦʪʠʥʫ, ʘ ʟ ʥʝʨʦʟʧʣʶʱʝʥʠʭ ï ʣʠʰʝ 25...30%. ʅʘʡʙʽʣʴʰʫ ʰʚʠʜʢʽʩʪʴ 

ʩʫʰʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʣʶʱʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʽ ʩʢʦʰʫʚʘʥʥʷʤ ʽ ʚʦʨʫʰʽʥʥʷʤ ʚ 

ʧʨʦʢʦʰʫʚʘʥʥʷʭ. ʋ ʛʘʨʥʫ ʧʦʛʦʜʫ ʧʣʶʱʝʥʥʷ ʩʪʝʙʝʣ ʧʨʠʩʢʦʨʶʻ ʩʫʰʢʫ ʚ 2...3 

ʨʘʟʠ, ʘ ʧʨʠ ʧʦʛʘʥʽʡ ï ʨʦʟʧʣʶʱʝʥʽ ʩʪʝʙʣʘ ʧʦʛʣʠʥʘʶʪʴ ʚʦʣʦʛʫ ʟ ʧʦʚʽʪʨʷ, ʢʨʽʤ 

ʪʦʛʦ, ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʪʨʘʪʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [1]. 

ʂʦʥʪʨʦʣʴ ʽ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʨʝʛʫʣʷʨʥʦ ʩʪʝʞʘʪʴ ʟʘ ʩʪʘʥʦʤ ʨʽʞʫʯʠʭ ʘʧʘʨʘʪʽʚ. 

ɿʘʪʫʧʣʝʥʥʷ ʩʝʛʤʝʥʪʽʚ ʥʦʞʽʚ ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʟʙʽʣʴʰʫʻ ʟʫʩʠʣʣʷ 

ʨʽʟʘʥʥʷ, ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʟʨʽʟʫ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʠʭ ʚʪʨʘʪ ʤʘʩʠ. 

ʗʢʽʩʪʴ ʩʢʦʰʫʚʘʥʥʷ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ ʟʤʽʥʠ. ɺʽʟʫʘʣʴʥʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʷʤʦʣʽʥʽʡʥʽʩʪʴ ʽ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ ʩʢʦʰʝʥʦʾ ʪʨʘʚʠ ʚ 
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ʧʨʦʢʦʰʫʚʘʥʥʷ ʘʙʦ ʚʘʣʦʢ, ʧʦʣʦʞʝʥʥʷ ʧʦʣʴʦʚʠʭ ʜʦʰʦʢ ʽ ʚʽʜʚʽʜʥʠʭ ʧʨʫʪʢʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʭʠʙʦʢ. ɺʘʞʣʠʚʦ, ʱʦʙ ʩʢʦʰʝʥʘ ʪʨʘʚʘ ʥʝ ʧʽʜʤʠʥʘʣʘʩʴ ʢʦʣʝʩʘʤʠ 

ʪʨʘʢʪʦʨʘ, ʘ ʚ ʟʦʥʽ ʜʽʾ ʨʽʞʫʯʦʛʦ ʘʧʘʨʘʪʘ ʥʝ ʙʫʣʦ ʥʝʟʨʽʟʘʥʠʭ ʩʪʝʙʝʣ. ɺʠʩʦʪʫ ʟʨʽʟʫ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʽʨʦʤ ʚʠʩʦʪʠ ʩʪʝʨʥʽ ʣʽʥʽʡʢʦʶ ʧʦ ʰʠʨʠʥʽ ʟʘʭʦʧʣʝʥʥʷ ʽ ʭʦʜʫ 

ʘʛʨʝʛʘʪʫ. ʇʦ ʰʠʨʠʥʽ ʟʘʭʚʘʪʫ ʘʛʨʝʛʘʪʫ ʾʾ ʟʘʤʽʨʷʶʪʴ ʚ ʜʚʦʭ ʤʽʩʮʷʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʥʘ 1/4 ʟʘʭʚʘʪʫ ʚʽʜ ʜʽʣʴʥʠʢʘ, ʧʦ ʭʦʜʫ ʘʛʨʝʛʘʪʫ ï ʯʝʨʝʟ 10 ʤ. ɿ 10 ʟʘʤʽʨʽʚ 

ʦʙʯʠʩʣʶʶʪʴ ʩʝʨʝʜʥʶ ʚʠʩʦʪʫ ʩʪʝʨʥʽ. ɺʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʫʢʣʘʜʘʥʥʷ ʪʨʘʚʠ ʚ ʧʨʦʢʦʰʫʚʘʥʥʷ ʘʙʦ ʚʘʣʦʢ, ʫʪʚʦʨʝʥʥʷ ʨʽʚʥʦʤʽʨʥʠʭ ʚʘʣʢʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʭʠʙʦʢ. ʗʢʽʩʪʴ ʩʢʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʫʢʣʘʜʘʥʥʷ ʽ ʚʪʨʘʪʠ ʦʮʽʥʶʶʪʴ ʚ 

ʙʘʣʘʭ ʪʘʢ ʩʘʤʦ, ʷʢ ʧʨʠ ʨʦʙʦʪʽ ʢʦʩʘʨʦʢ.  

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʣʶʱʝʥʥʷ ʧʨʦʾʞʜʞʘʶʪʴ ʢʦʩʘʨʢʦʶ-

ʧʣʶʱʠʣʢʦʶ 8...10 ʤ, ʧʦʪʽʤ ʟʫʧʠʥʷʶʪʴ ʾʾ ʪʘ ʧʦʨʽʚʥʶʶʪʴ ʨʦʟʧʣʶʱʝʥʽ ʨʦʩʣʠʥʠ ʟ 

ʥʝʨʦʟʧʣʶʱʝʥʠʤʠ. ʋ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʣʶʱʝʥʠʭ ʨʦʩʣʠʥ ʧʦʚʝʨʭʥʷ ʟʣʝʛʢʘ 

ʟʚʦʣʦʞʝʥʘ, ʤʘʻ ʙʽʣʴʰ ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʨʦʟʧʣʶʱʝʥʠʤʠ. ʗʢʱʦ ʥʘ 

ʧʦʚʝʨʭʥʽ ʩʪʝʙʝʣ ʧʦʤʽʪʥʦ ʟʥʘʯʥʝ ʚʠʜʽʣʝʥʥʷ ʚʦʣʦʛʠ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ 

ʩʪʠʩʥʝʥʥʷ ʧʨʫʞʠʥ. ɿʘʡʚʝ ʧʣʶʱʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʜʘʚʣʶʚʘʥʥʷ ʾʭ ʨʘʟʦʤ ʟ ʩʦʢʦʤ. 
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ɺʇʃʀɺ ʇɽʈɽʂʆʉʋ ʂʆʃɯʉʅʀʍ ʇɸʈ ʈʋʍʆʄʆɻʆ ʉʂʃɸɼʋ 

ɿɸʃɯɿʅʀʎʔ ʅɸ ɿʅʆʉ ɻʈɽɹʅɯɺ ɹɸʅɼɸɾɯɺ 

 

ʄʘʣʶʢ ʉʝʨʛʽʡ ɺʘʣʝʥʪʠʥʦʚʠʯ 

ɸʩʠʩʪʝʥʪ 

ɼʝʨʞʘʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʏʝʨʝʟ ʙʘʛʘʪʦʨʘʟʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʩʫ ʛʨʝʙʥʽʚ ʢʦʣʽʩ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʙʣʝʤʘ ʟʥʦʩʫ ʢʦʣʽʩ ʽ ʨʝʡʦʢ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʚ 

ʦʜʥʫ ʟ ʘʢʪʫʘʣʴʥʠʭ. ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʠʡ ʟʥʦʩ 

ʛʨʝʙʥʽʚ ʙʘʥʜʘʞʽʚ ʝʣʝʢʪʨʦʚʦʟʽʚ, ʻ ʧʝʨʝʢʽʩ ʢʦʣʽʩʥʠʭ ʧʘʨ ʱʦʜʦ ʨʘʤʠ ʚʽʟʢʘ. ʇʽʜ 

ʧʝʨʝʢʦʩʦʤ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʨʦʟʫʤʽʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʽʜ 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʣʽʥʽʾ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ ʜʦ ʨʝʡʢʠ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘʣʽʟʥʠʮʴ ʚ ʨʘʤʘʭ ʚʽʟʢʽʚ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʧʝʨʝʢʦʩʫ ʪʘ 

ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʝʨʝʢʦʩʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʘʥʽʰʝ ʚ ʜʝʧʦ ʧʝʨʝʚʽʨʷʣʠ ʩʧʽʚʚʽʩʥʽʩʪʴ ʢʦʣʽʩʥʠʭ ʧʘʨ 

ʣʦʢʦʤʦʪʠʚʽʚ. ʎʝ ʙʫʣʦ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʧʨʘʚʠʣʘʭ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ. ɿʘʨʘʟ ʧʦʜʽʙʥʘ ʧʝʨʝʚʽʨʢʘ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ, ʽ ʥʦʚʠʤʠ ʧʨʘʚʠʣʘʤʠ ʨʝʤʦʥʪʫ 

ʧʘʨʘʤʝʪʨ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʱʦʜʦ ʨʘʤʠ ʚʽʟʢʘ ʥʝ ʥʦʨʤʫʻʪʴʩʷ. ʊʦʤʫ ʚʠʥʠʢʣʘ 

ʽʜʝʷ ʧʝʨʝʚʽʨʠʪʠ ʚʧʣʠʚ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʥʘ ʟʥʦʩ ʛʨʝʙʥʽʚ. 

ɺ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʞʢʦ ʜʦʤʦʛʪʠʩʷ ʫʩʪʘʥʦʚʢʠ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʙʝʟ ʧʝʨʝʢʦʩʫ. 

ʊʦʤʫ ʤʦʞʣʠʚʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʨʦʙʽʛ ʙʘʥʜʘʞʘ ʜʦ ʦʙʪʦʯʫʚʘʥʥʷ ʧʨʠ ʧʝʚʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ ʢʦʣʽʩʥʫ ʧʘʨʫ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʜʦʧʫʩʪʠʤʠʤ ʢʫʪʦʤ ʧʝʨʝʢʦʩʫ 

ʧʨʠ ʚʠʧʫʩʢʫ ʟ ʨʝʤʦʥʪʫ ʪʘ ʚʤʽʩʪʦʤ ʝʢʽʧʘʞʫ ʚ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʧʝʨʝʢʦʩʫ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʟʥʦʩ ʙʘʥʜʘʞʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʥʠʞʫʚʘʪʠʩʷ 

ʧʨʦʙʽʛ ʣʦʢʦʤʦʪʠʚʽʚ ʤʽʞ ʦʙʪʦʯʫʚʘʥʥʷʤ ʢʦʣʽʩʥʠʭ ʧʘʨ. ʅʘ ʮʝ ʥʝ ʟʚʝʨʪʘʶʪʴ 

ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫʩʫʚʘʶʪʴ ʟʥʦʩ ʛʨʝʙʥʽʚ ʙʘʥʜʘʞʽʚ ʱʦ 

ʫʪʚʦʨʠʚʩʷ, ʘ ʥʝ ʧʨʘʛʥʫʪʴ ʡʦʛʦ ʟʘʧʦʙʽʛʪʠ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʪʝʭʥʦʣʦʛʽʶ ʨʝʤʦʥʪʫ 
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ʢʦʣʽʩʥʠʭ ʧʘʨ ʽ ʾʭ ʩʢʣʘʜʘʥʥʷ ʚ ʨʘʤʘʭ ʚʽʟʢʽʚ. ʍʦʯʘ ʧʦʜʽʙʥʠʡ ʥʝʜʦʣʽʢ ʤʦʞʥʘ ʽ 

ʧʦʪʨʽʙʥʦ ʧʦʚʥʽʩʪʶ ʫʩʫʥʫʪʠ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ, ʟʨʦʙʣʝʥʠʭ ʥʘ ʨʘʤʘʭ ʚʽʟʢʽʚ 

ʝʣʝʢʪʨʦʚʦʟʽʚ, ʧʦʷʩʥʶʶʪʴ, ʱʦ ʧʝʨʝʢʽʩ ʢʦʣʽʩʥʠʭ ʧʘʨ ʟʘʢʣʘʜʝʥʠʡ ʚʞʝ ʧʨʠ 

ʩʢʣʘʜʘʥʥʽ ʥʘ ʟʘʚʦʜʽ-ʚʠʨʦʙʥʠʢʫ - ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ʽ ʜʦʧʫʩʢʠ ʥʘ 

ʩʢʣʘʜʘʥʥʷ ʨʘʤʠ. 

ʇʝʨʝʢʦʩʠ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ ʨʘʤʽ ʚʽʟʢʘ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʜʦʩʷʛʘʶʪʴ 2Á, ʱʦ ʚʠʢʣʠʢʘʻ ʤʘʡʞʝ ʧ'ʷʪʠʢʨʘʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʟʥʦʩʽʚ ʛʨʝʙʥʽʚ ʢʦʣʽʩ.  

ʂʫʪʠ ʥʘʙʽʛʫ ʛʨʝʙʥʽʚ ʥʘ ʨʝʡʢʠ ʽ, ʦʪʞʝ, ʟʥʦʩʫ ʛʨʝʙʥʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ: ʚʟʘʻʤʥʠʡ ʧʝʨʝʢʽʩ ʚ 0,004 

ʨʘʜʽʘʥ ʟʙʽʣʴʰʫʻ ʬʘʢʪʦʨ ʟʥʦʩʫ ʚ 4 - 8 ʨʘʟʽʚ.  

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʥʘ ʧʦʣʽʛʦʥʽ ʚ ʇʫʝʙʣʦ (ʉʐɸ), ʥʘ ʧʽʜʩʪʘʚʽ 

ʯʦʛʦ ɸʩʦʮʽʘʮʽʻʶ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʟʘʣʽʟʥʠʭ ʜʦʨʽʛ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʚʽʜʭʠʣʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʦʩʝʡ ʢʦʣʽʩʥʠʭ ʧʘʨ ʧʦʥʘʜ 0,003 ʨʘʜʽʘʥ ʥʝ ʧʨʠʧʫʩʪʠʤʦ.  

ʇʝʨʝʢʽʩ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ ʢʦʣʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʩʣʠʟʘʥʥʷ 

ʛʨʝʙʥʷ ʢʦʣʝʩʘ ʧʦ ʙʽʯʥʽʡ ʛʨʘʥʽ ʛʦʣʦʚʢʠ ʨʝʡʢʠ, ʱʦ ʡ ʦʙʫʤʦʚʣʶʻ ʾʭ ʧʽʜʚʠʱʝʥʠʡ 

ʟʥʦʩ. ʗʢ ʧʨʘʚʠʣʦ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʥʦʰʫʻʪʴʩʷ ʛʨʝʙʽʥʴ ʦʜʥʦʛʦ ʟ ʢʦʣʽʩ ʚʥʘʩʣʽʜʦʢ 

ʧʦʷʚʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʥʘʧʨʘʚʣʷʶʯʦʛʦ ʟʫʩʠʣʣʷ, ʱʦ ʪʘʢʦʞ ʟʫʤʦʚʣʶʻ ʧʦʷʚʫ 

ʛʦʩʪʨʦʛʦ ʥʘʢʘʪʫ ʛʨʝʙʥʷ.  

ʂʦʣʽʩʥʽ ʧʘʨʠ ʚ ʚʽʟʢʫ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʟ ʦʜʥʦʩʪʦʨʦʥʥʽʤ 

ʧʝʨʝʢʦʩʦʤ, ʪʦʜʽ ʧʨʘʚʘ ʯʠ ʣʽʚʘ ʙʦʢʦʚʠʥʘ ʨʘʤʠ ʟʤʽʱʫʻʪʴʩʷ ʚʧʝʨʝʜ ʧʨʠ ʨʫʩʽ ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ. ʇʨʠ ʟʤʽʥʽ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʟʤʽʥʶʻʪʴʩʷ ʽ ʧʝʨʝʢʽʩ ʨʘʤʠ ʚʽʟʢʘ. ɼʦ ʪʘʢʦʛʦ 

ʩʪʘʥʫ ʚʽʟʢʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʨʽʟʥʽ ʜʽʘʤʝʪʨʠ ʧʦ ʢʦʣʫ ʢʦʯʝʥʥʷ 

ʧʽʩʣʷ ʾʭ ʦʙʪʦʯʫʚʘʥʥʷ ʽ ʨʽʟʥʘ ʢʦʥʫʩʥʽʩʪʴ ʧʨʦʬʽʣʶ ʙʘʥʜʘʞʘ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʚʘʞʢʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚ ʨʝʡʢʦʚʦʾ 

ʢʦʣʽʾ ʙʝʟ ʧʝʨʝʢʦʩʫ, ʪʦʤʫ ʤʦʞʣʠʚʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʨʦʙʽʛ ʙʘʥʜʘʞʘ ʜʦ 

ʦʙʪʦʯʫʚʘʥʥʷ ʧʨʠ ʧʝʚʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ ʢʦʣʽʩʥʫ ʧʘʨʫ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ 

ʜʦʧʫʩʪʠʤʠʤ ʢʫʪʦʤ ʧʝʨʝʢʦʩʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʝʨʝʢʦʩʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʥʦʩ 

ʙʘʥʜʘʞʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʞʫʻʪʴʩʷ ʧʨʦʙʽʛ ʣʦʢʦʤʦʪʠʚʽʚ ʤʽʞ ʦʙʪʦʯʫʚʘʥʥʷ 

ʢʦʣʽʩʥʠʭ ʧʘʨ. 
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ʋ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʠ ʚʠʢʦʥʘʥʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʟʢʽʚ ʛʨʫʟʦʚʠʭ 

ʚʘʛʦʥʽʚ, ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʢʦʣʽʩʥʠʭ ʧʘʨ ʽʟ ʦʜʥʘʢʦʚʦʶ ʪʦʚʱʠʥʦʶ 

ʛʨʝʙʥʽʚ ʥʝʧʝʨʝʚʠʱʫʻ 20 %. ʇʨʠ ʟʥʦʩʽ ʛʨʝʙʥʷ ʦʜʥʦʛʦ ʟ ʢʦʣʽʩ ʜʦ 25 ʤʤ ʩʝʨʝʜʥʷ 

ʪʦʚʱʠʥʘ ʛʨʝʙʥʷ ʜʨʫʛʦʛʦ ʢʦʣʝʩʘ ʩʪʘʥʦʚʠʣʘ 30,3 ʤʤ, ʘ ʫ 65% ʢʦʣʽʩʥʠʭ ʧʘʨ ʟʥʦʩ 

ʛʨʝʙʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʟʘʛʘʣʽ ʪʽʣʴʢʠ ʫ ʦʜʥʦʛʦ ʢʦʣʝʩʘ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʪʘʢʦʞ ʪʝ, 

ʱʦ ʫ 40% ʚʘʛʦʥʽʚ, ʚʽʜʯʝʧʣʝʥʠʭ ʧʦ ʟʥʦʩʫ ʛʨʝʙʥʽʚ, ʚʽʟʢʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʟ 

ʚʽʜʭʠʣʝʥʥʷʤʠ ʧʦ ʙʘʟʽ ʙʽʯʥʠʭ ʨʘʤ, ʱʦ ʩʧʨʠʷʣʦ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʪʘʢʦʞ ʷʢ ʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʪʦʚʱʠʥʽ ʩʪʽʥʦʢ ʙʫʢʩ, ʜʦʩʷʛʘʶʪʴ ʚ 20% ʚʠʧʘʜʢʽʚ 3 ʤʤ ʽ ʚ 4% 

ʚʠʧʘʜʢʽʚ 6 ʤʤ. ʎʝ ʚʝʜʝ ʜʦ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʱʦ ʧʝʨʝʚʠʱʫʻ 0,003 ʨʘʜʽʘʥ 

ʥʘʚʽʪʴ ʧʨʠ ʢʨʝʩʣʷʨʩʴʢʠʭ ʨʦʟʤʽʨʘʭ ʝʣʝʤʝʥʪʽʚ ʨʘʤ ʚʽʟʢʘ. ʇʽʜʙʽʨ ʙʫʢʩ ʧʨʠ 

ʩʢʣʘʜʘʥʥʽ ʜʦʟʚʦʣʠʚ ʟʤʝʥʰʠʪʠ ʨʽʟʥʠʮʶ ʪʦʚʱʠʥʠ ʾʭ ʩʪʽʥʦʢ ʜʦ 2 ʤʤ. 

ʇʦʟʜʦʚʞʥʽ ʟʘʙʽʛʠ ʙʽʯʥʠʭ ʨʘʤ ʦʜʠʥ ʱʦʜʦ ʦʜʥʦʛʦ ʦʩʦʙʣʠʚʦ ʰʢʽʜʣʠʚʽ ʧʨʠ 

ʨʫʩʽ ʧʦ ʢʨʠʚʠʭ ʜʽʣʷʥʢʘʭ ʰʣʷʭʫ, ʪʦʤʫ ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʦʚʦʨʦʪʠ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ 

ʧʣʦʱʠʥʽ ʰʣʷʭʫ ʧʨʦʪʠ ʥʘʧʨʷʤʢʫ ʢʨʠʚʦʾ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʙʽʣʴʰʫʻ ʢʫʪʠ ʥʘʙʽʛʫ 

ʛʨʝʙʥʽʚ ʢʦʣʽʩ ʥʘ ʨʝʡʢʠ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʾʭ ʚʟʘʻʤʥʠʡ ʟʥʦʩ, ʪʦʤʫ ʱʦ ʧʨʠ ʮʴʦʤʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʧʣʦʱʘ ʢʦʥʪʘʢʪʥʦʾ ʧʣʦʱʘʜʢʠ ʛʨʝʙʥʷ ʟ ʙʽʯʥʦʾ ʛʨʘʥʥʶ ʨʝʡʢʠ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ ʥʽʡ ʧʠʪʦʤʠʡ ʪʠʩʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭ ʟʥʦʩ. 

ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʟʛʘʜʘʥʠʭ ʟʥʦʩʽʚ ʟʚ'ʷʟʢʽʚ ʫ ʚʽʟʢʘʭ, ʢʦʣʠ 

ʟʘʟʦʨʠ ʜʦʩʷʛʘʶʪʴ ʜʝʢʽʣʴʢʦʭ ʤʽʣʽʤʝʪʨʽʚ, ʙʽʯʥʽ ʨʘʤʠ ʧʦʩʪʽʡʥʦ ʟʘʣʠʰʘʶʪʴʩʷ ʚ 

ʟʤʽʱʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘʚʽʪʴ ʧʨʠ ʨʫʩʽ ʧʦ ʧʨʷʤʠʤ ʜʽʣʷʥʢʘʭ ʢʦʣʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʛʨʝʙʽʥʴ ʢʦʣʝʩʘ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦʩʪʽʡʥʦ ʧʨʠʪʠʩʥʫʪʠʤ ʜʦ ʙʽʯʥʦʾ ʛʨʘʥʽ ʨʝʡʢʠ ʽ 

ʩʪʨʽʤʢʦ ʟʥʦʰʫʻʪʴʩʷ. ʎʝ ʜʘʻ ʧʦʷʩʥʝʥʥʷ ʪʦʛʦ, ʱʦ ʛʨʝʙʥʽ ʙʽʣʷ ʧʨʘʚʦʛʦ ʽ ʣʽʚʦʛʦ 

ʢʦʣʽʩ ʫ ʙʽʣʴʰʦʩʪʽ ʢʦʣʽʩʥʠʭ ʧʘʨ ʟʥʦʰʫʶʪʴʩʷ ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʢʦʥʪʨʦʣʽ ʢʫʪʘ ʧʨʝʢʦʩʫ ʧʨʠ ʨʝʤʦʥʪʽ ʘ ʪʘʢʦʞ ʟʤʽʥʘ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʘʤ ʚʽʟʢʽʚ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʘ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ ʨʘʤʽ 

ʚʽʟʢʘ. ʇʽʜ ʧʝʨʝʢʦʩʦʤ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʨʦʟʫʤʽʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʽʜ 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʣʽʥʽʾ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ ʜʦ ʨʝʡʢʠ. ʇʝʨʝʢʽʩ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʘʞʝʥʠʡ ʚ ʛʨʘʜʫʩʥʽʡ ʤʽʨʽ ʽ ʚ ʤʽʣʽʤʝʪʨʘʭ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʢʽʩ ʻ 
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ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʣʷʤʠ ʪʦʨʢʘʥʥʷ ʢʦʣʝʩʘ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʜʦ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʨʝʡʢʠ ʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʜʦ ʥʴʦʛʦ, ʦʧʫʱʝʥʦʛʦ ʟ ʪʦʯʢʠ ʪʦʨʢʘʥʥʷ ʽʥʰʦʛʦ ʢʦʣʝʩʘ ʮʽʻʾ ʞ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ. 

ʆʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʟʦʨʫ ʤʽʞ ʙʫʢʩʦʶ ʽ ʙʫʢʩʦʚʦʶ 

ʥʘʧʨʘʚʣʷʶʯʦʶ, ʪʦʚʱʠʥʠ ʣʠʰʪʚʠ ʥʘʧʨʘʚʣʷʶʯʦʾ ʙʫʢʩʠ ʪʘ ʪʦʚʱʠʥʠ ʛʨʝʙʥʷ. ɼʘʣʽ 

ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʢʦʩʫ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ὖ
ὴ ὴ ὰ ὰ

ὒ̑ ́̍
ὒz̗Ȣ̋ 

ʑʝ ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʰʘʙʣʦʥʫ (ʨʠʩ.1). 

 

 

ʈʠʩ. 1. ʉʧʝʮʽʘʣʴʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʰʘʙʣʦʥ 

 

ɼʘʥʠʡ ʰʘʙʣʦʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʩʴʦʚʦʛʦ ʨʦʟʙʽʛʫ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʝʨʝʢʦʩʫ ʮʠʤ ʰʘʙʣʦʥʦʤ 

ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʱʫʧ. ʅʘ ʨʽʚʥʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ʙʨʫʩʢʦʚʦʾ ʙʦʢʦʚʠʥʠ ʨʘʤʠ ʟʘʤʽʨʷʣʘʩʷ ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ ʛʨʘʥʽ ʢʦʣʝʩʘ ʜʦ 



282 

 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʘʤʠ. ɿʘʤʽʨ ʧʨʦʚʦʜʠʚʩʷ ʜʣʷ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʯʘʩʪʠʥ ʢʦʣʝʩʘ 

ʥʘ ʢʦʞʥʽʡ ʩʪʦʨʦʥʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. 

ʂʫʪ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʦʾ ʧʘʨʠ Ŭʧʝʨ ʚʠʟʥʘʯʘʚʩʷ ʟ ʨʽʟʥʠʮʽ ʧʨʘʚʦʛʦ ʽ ʣʽʚʦʛʦ 

ʚʠʤʽʨʽʚ ʟʘ ʬʦʨʤʫʣʦʶ: 

ÔÇ‌̐ ̆̑ ЎὰȾὰ̖̏̑̅̉ 

ʜʝ ȹl - ʨʽʟʥʠʮʷ ʧʨʘʚʦʛʦ ʽ ʣʽʚʦʛʦ ʚʠʤʽʨʽʚ, ȹl = lʧʨʘʚ - lʣʝʚ; 

 lʭʦʨʜʠ - ʜʦʚʞʠʥʘ ʭʦʨʜʠ ʦʢʨʫʞʥʦʩʪʽ ʢʦʣʝʩʘ ʧʦ ʚʝʨʰʠʥʽ ʛʨʝʙʥʷ ʥʘ ʨʽʚʥʽ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʙʨʫʩʢʦʚʦʾ ʙʦʢʦʚʠʥʠ ʨʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʚ 

ʫʤʦʚʘʭ ʜʝʧʦ ʜʘʜʫʪʴ ʟʤʦʛʫ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʩʫ ʛʨʝʙʥʷ, ʱʦ 

ʧʨʠʚʝʜʝ ʜʦ ʤʝʥʰʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʥʦʩʫ ʙʘʥʜʘʞʽʚ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʥʘʚʝʜʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʧʝʨʝʢʦʩʠ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ ʨʘʤʘʭ ʚʽʟʢʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʦʩ ʛʨʝʙʥʽʚ ʢʦʣʽʩ ʽ ʙʽʯʥʠʭ ʛʨʘʥʝʡ ʨʝʡʦʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ, ʱʦ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʽ 

ʢʦʥʩʪʨʫʢʮʽʷ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʦʩʫ ʛʨʝʙʥʽʚ ʙʘʥʜʘʞʽʚ ʽ ʨʝʡʦʢ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʦʩʝʡ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ 

ʨʘʤʽ ʚʽʟʢʘ ʟ ʧʝʨʝʢʦʩʦʤ ʽ ʨʽʟʥʠʮʽ ʜʽʘʤʝʪʨʽʚ ʢʽʣ ʢʦʯʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʣʽʩʥʠʭ ʧʘʨ. 

ʇʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʝʨʝʢʦʩʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚ ʨʘʤʽ ʚʽʟʢʘ ʟʥʘʯʥʦ 

ʟʤʝʥʰʘʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʩʫ ʙʘʥʜʘʞʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʘ ʩʘʤʝ ʛʨʝʙʥʽʚ, ʪʘ ʜʘʜʫʪʴ 

ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʤʽʞʨʝʤʦʥʪʥʽ ʧʨʦʙʽʛʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʤʽʞ ʦʙʪʦʯʫʚʘʥʥʷʤ 

ʢʦʣʽʩ. 
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ʈʆɿʈʆɹʂɸ ʆʇʊʀʄɯɿɸʎɯʁʅʆɰ ʄʆɼɽʃɯ ʌʆʈʄʋɺɸʅʅʗ 

ʇʈʆɽʂʊʅʀʍ ʂʆʄɸʅɼ ɼʃʗ ʉʊɺʆʈɽʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ 

 

ʄʠʨʦʥʝʥʢʦ ʄʘʢʩʠʤ ʉʝʨʛʽʡʦʚʠʯ, 

ʤʘʛʽʩʪʨʘʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʽʥʥʦʚʘʮʽʷʤʠ, ʟʦʢʨʝʤʘ  

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ Microsoft ï Microsoft Solutions Framework. ɻʦʣʦʚʥʦʶ 

ʚʽʜʤʽʥʥʽʩʪʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢ ʟʚʘʥʠʭ ʨʦʣʝʚʠʭ ʢʣʘʩʪʝʨʽʚ 

ʚʠʢʦʥʘʚʮʽʚ ʧʨʦʝʢʪʫ -  ʦʩʦʙʣʠʚʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʬʫʥʢʮʽʾ ʚʠʢʦʥʘʚʮʽʚ ɯʊ-ʧʨʦʝʢʪʽʚ ʟʘ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʝʪʘʧʘʤʠ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʽʻʶ ʟ ʽʜʝʡ, ʧʦʢʣʘʜʝʥʠʭ ʚ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʧʨʦʧʦʥʫʻʪʴʩʷ, ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʦʛʦ ʩʢʣʘʜʫ ʧʨʦʝʢʪʥʠʭ ʢʦʤʘʥʜ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʫʤʦʚʘʤ ʥʘ ʦʙʤʝʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʥʘʚʮʽʚ ʧʨʦʝʢʪʫ; ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ 

ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ (ʧʨʦʝʢʪʽʚ) ʪʘ ʡʦʛʦ ʬʘʟ; ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ 

(ʧʨʦʝʢʪʽʚ) ʪʘ ʡʦʛʦ ʬʘʟ. ʗʩʥʦ, ʱʦ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʱʦʜʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʫ ʚʠʢʦʥʘʚʮʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʢʘʟʘʥʠʭ ʦʙʤʝʞʝʥʴ ʩʪʘʻ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʠʤ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʊʦʤʫ  ʾʾ ʚʠʨʽʰʝʥʥʷ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʽ, ʱʦ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ MSF ʪʘ ʤʝʪʦʜʫ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʨʽʟʥʠʭ ʫʤʦʚ (ʦʙʤʝʞʝʥʴ) ʥʘ ʚʠʢʦʥʘʥʥʷ ɯʊ-ʧʨʦʝʢʪʫ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʧʨʦʝʢʪʥʠʭ ʢʦʤʘʥʜ ʦʨʛʘʥʽʟʘʮʽʾ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʉʴʦʛʦʜʥʽ ʚ ʩʚʽʪʽ ʙʽʟʥʝʩʫ ʥʘʡʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʥʘʙʫʣʘ ʢʦʤʘʥʜʥʘ ʬʦʨʤʘ ʜʽʷʣʴʥʦʩʪʽ, ʙʦ ʚʦʥʘ ʥʝ ʪʽʣʴʢʠ ʩʧʨʠʷʻ ʩʢʦʨʽʰʦʤʫ 

ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʡ ʟʙʽʣʴʰʫʻ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʪʘʢʦʾ 

ʛʨʫʧʠ, ʜʦʧʦʤʘʛʘʻ ʯʣʝʥʘʤ ʢʦʤʘʥʜʠ ʥʝ ʚʪʨʘʯʘʪʠ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʟʥʘʭʦʜʠʪʠ ʚʠʭʽʜ ʟ ʙʫʜʴ-ʷʢʦʾ ʩʠʪʫʘʮʽʾ, ʘʜʞʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʷ 

ʟʘ ʧʦʨʘʜʦʶ ʜʦ ʢʦʣʝʛʠ. ʊʘʢʘ ʢʦʤʘʥʜʘ ʷʚʣʷʻʪʴʩʷ ʘʚʪʦʥʦʤʥʦʶ ʦʜʠʥʠʮʝʶ ï 

ʛʨʘʚʮʝʤ ʮʽʣʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʜʦʩʷʛʘʻ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʟʘ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʬʘʢʪʦʨʫ, ʘʣʝ ʧʦʚʠʥʥʘ ʩʘʤʘ ʤʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

ɺʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʦʤʘʥʜ: çɿʘʜʘʯʘ ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷè, çʊʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʽ ʤʦʜʝʣʽè, 

çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽè ʪʘ çʈʝʬʣʝʢʩʠʚʥʽè. 

ɿʘʜʘʯʘ ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷ - ʤʦʜʝʣʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʢʣʘʜʫ ʢʦʤʘʥʜ, ʨʦʟʧʦʜʽʣʝʥʥʽ ʨʦʣʝʡ ʪʘ 

ʦʙʩʷʛʽʚ ʨʦʙʽʪ. ʋʩʽ ʪʠʧʠ ʟʘʜʘʯ ʪʘʢʦʾ ʤʦʜʝʣʽ ʚʠʨʽʰʫʶʪʴʩʷ ʮʠʢʣʽʯʥʦ, ʙʦ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ, ʷʢʽ ʬʫʥʢʮʽʾ ʫ 

ʢʦʤʘʥʜʽ ʚʠʢʦʥʫʻ ʪʦʡ ʯʠ ʽʥʰʠʡ ʾʾ ʯʣʝʥ, ʢʦʤʫ ʟ ʢʦʤʘʥʜʠ ʤʦʞʥʘ ʜʦʨʫʯʠʪʠ ʪʽ ʯʠ 

ʽʥʰʽ ʨʦʣʽ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ ʢʦʤʘʥʜʠ. 

ʊʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʽ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ ʪʝʦʨʽʾ ʽʛʦʨ ʫ 

ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʘʥʜ ʧʨʠ ʨʦʟʧʦʜʽʣʽ ʦʙʦʚôʷʟʢʽʚ. ɼʦ 

ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴ ʤʦʜʝʣʴ ʄʘʨʰʘʢʘ-

ʈʘʥʜʝʨʘ, ʜʝ ʧʝʨʝʤʦʛʘ ʢʦʤʘʥʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʢʪʦʨʫ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʯʣʝʥʘʤʠ 

ʢʦʤʘʥʜʠ ʪʘ ʧʦʚʝʜʽʥʢʠ ʧʨʠʨʦʜʠ, ʤʦʜʝʣʴ ʢʦʣʝʢʪʠʚʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ, ʜʝ ʜʦ 

ʫʚʘʛʠ ʧʨʠʡʤʘʻʪʴʩʷ ʣʠʰʝ ʬʽʥʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʝʟ ʨʦʟʧʦʜʽʣʝʥʥʷ ʜʦʩʷʛʥʝʥʴ ʩʝʨʝʜ 

ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ, ʥʝ ʚʘʞʣʠʚʦ ʭʪʦ ʽ ʷʢ ʜʦʩʷʛ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ï ʚʘʞʣʠʚʠʡ ʣʠʰʝ 

ʨʝʟʫʣʴʪʘʪ, ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ, ʷʢʽʩʪʴ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʝʨʚʽʩʥʠʭ ʧʦʪʨʝʙ, ʪʘ ʤʦʜʝʣʴ 

ʨʝʧʫʪʘʮʽʾ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʷʢʽ ʜʽʾ ʽ ʚ ʷʢʠʭ ʩʠʪʫʘʮʽʷʭ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʪʦʡ 

ʯʠ ʽʥʰʠʡ ʘʛʝʥʪ, ʽ ʥʦʨʤ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʣʠ ʦʙʠʨʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʘ ʥʦʨʤʘ ï 

ʤʦʞʣʠʚʠʡ ʩʪʘʥ ʧʨʠʨʦʜʠ ʫ ʤʥʦʞʠʥʽ ʜʦʧʫʩʪʠʤʠʭ ʜʽʡ ʘʛʝʥʪʽʚ ï ʷʢʘ ʙʫʜʝ ʤʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʢʦʤʘʥʜʠ ʚʢʣʶʯʘʶʪʴ ʽʤʽʪʘʮʽʡʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘ ʜʽʣʦʚʽ ʽʛʨʠ. ʇʽʜ çʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠè ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʦʤʘʥʜ 

ʧʨʠʡʤʘʶʪʴ ʜʽʣʦʚʽ ʽʛʨʠ ʘʙʦ ʽʤʽʪʘʮʽʡʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʛʽʧʦʪʝʟ ʧʨʦ ʧʨʦʮʝʩʠ ʘʙʦ ʞ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ, 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʢʦʤʘʥʜ. ʎʽ ʢʦʤʘʥʜʠ ʤʦʞʫʪʴ ʙʘʟʫʚʘʪʠʩʷ ʥʘ 

ʦʜʥʦʤʫ ʽʟ ʜʚʦʭ ʧʨʠʥʮʠʧʽʚ: ʟʨʽʚʥʷʣʴʥʦʤʫ ʘʙʦ ʽʻʨʘʨʭʽʯʥʦʤʫ. ɺ ʧʝʨʰʦʤʫ ʚʩʽ ʯʣʝʥʠ 

ʢʦʤʘʥʜʠ ʦʪʨʠʤʫʶʪʴ ʦʜʥʘʢʦʚʝ ʚʠʥʘʛʦʨʦʜʞʝʥʥʷ ʟʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʦʤ, ʷʢʠʡ ʾʤ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ, ʥʝ ʟʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʦʜʥʠʭ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʟʨʦʙʠʪʠ ʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʫ ʬʽʥʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɯʻʨʘʨʭʽʯʥʠʡ ʧʨʠʥʮʠʧ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʙʦʨʽ ʣʽʜʝʨʫ ʟ ʢʦʤʘʥʜʠ, ʷʢʠʡ ʙʫʜʝ ʤʘʪʠ 

ʙʽʣʴʰʽ ʧʨʠʚʽʣʝʾ, ʘʣʝ ʞ ʜʦʜʘʻʪʴʩʷ ʚ ʥʴʦʛʦ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʘ ʦʙʦʚôʷʟʢʠ ʟʘ 

ʽʥʰʠʭ ʘʛʝʥʪʽʚ ʢʦʤʘʥʜʠ. 

ʈʝʬʣʝʢʩʠʚʥʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʨʝʬʣʝʢʩʠʚʥʠʭ ʽʛʦʨ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ ʚʩʝʨʝʜʠʥʽ ʢʦʤʘʥʜʠ. ʊʘʢʦʞ ʟʘ ʦʜʥʽʻʶ ʟ ʢʣʘʩʠʬʽʢʘʮʽʡ 

ʢʦʤʘʥʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʜʥʦʨʽʜʥʽ ʪʘ ʥʝʦʜʥʦʨʽʜʥʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʄʦʜʝʣʴ ʧʨʦʮʝʩʽʚ MSF (MSF process model) ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʘʣʴʥʫ 

ʤʝʪʦʜʦʣʦʛʽʶ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ IT-ʨʽʰʝʥʴ. ʆʩʦʙʣʠʚʽʩʪʴ ʮʽʻʾ ʤʦʜʝʣʽ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʛʥʫʯʢʦʩʪʽ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʞʦʨʩʪʢʦ ʥʘʚ'ʷʟʫʚʘʥʠʭ 

ʧʨʦʮʝʜʫʨ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʧʨʠ ʨʦʟʨʦʙʮʽ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʨʦʝʢʪʽʚ. ʎʷ 

ʤʦʜʝʣʴ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʚʦʭ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʜʝʣʝʡ: ʢʘʩʢʘʜʥʦʾ 

(waterfall) ʪʘ ʩʧʽʨʘʣʴʥʦʾ (spiral). ʄʦʜʝʣʴ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʬʘʟʠ: "ɺʠʨʦʙʣʝʥʥʷ 

ʢʦʥʮʝʧʮʽʾ", "ʇʣʘʥʫʚʘʥʥʷ", "ʈʦʟʨʦʙʢʘ", "ʉʪʘʙʽʣʽʟʘʮʽʷ", "ɺʧʨʦʚʘʜʞʝʥʥʷ". 

ʄʦʜʝʣʴ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ MSF (MSF Team Model) ʦʧʠʩʫʻ ʧʽʜʭʽʜ Microsoft 

ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʘʮʶʶʯʦʛʦ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ 

ʫʩʧʽʰʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. ɼʘʥʘ ʤʦʜʝʣʴ ʚʠʟʥʘʯʘʻ ʨʦʣʴʦʚʽ ʢʣʘʩʪʝʨʠ 

ʚʠʢʦʥʘʚʮʽʚ, ʾʭ ʦʙʣʘʩʪʽ ʢʦʤʧʝʪʝʥʮʽʾ ʪʘ ʟʦʥʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʯʣʝʥʘʤ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʪʠ 

ʧʨʦʝʢʪ. ʄʦʜʝʣʴ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʨʦʣʴʦʚʽ ʢʣʘʩʪʝʨʠ: 

"ɸʨʭʽʪʝʢʪʦʨ" (archrect), "ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʜʫʢʪʦʤ" (product management), 
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"ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʦʶ" (program management), "ʈʦʟʨʦʙʢʘ" (development), 

"ʊʝʩʪʫʚʘʥʥʷ" (test), "ɿʘʜʦʚʦʣʝʥʥʷ ʩʧʦʞʠʚʘʯʘ "(user experience) ʪʘ" ʋʧʨʘʚʣʽʥʥʷ 

ʚʠʧʫʩʢʦʤ "(release management). ɺʦʥʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʨʽʟʥʽ ʦʙʣʘʩʪʽ ʢʦʤʧʝʪʝʥʮʽʾ 

(functional areas) ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ ʮʽʣʽ ʽ ʟʘʚʜʘʥʥʷ ʧʨʦʝʢʪʫ. ʆʜʥʘ ʨʦʣʴ (ʘʙʦ 

ʦʜʠʥ ʢʣʘʩʪʝʨ) ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʧʨʦʝʢʪʫ, ʡʦʛʦ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ.  

ʄʝʪʦʜʦʣʦʛʽʷ MSF ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʝʢʪʘʭ: 

ʧʦʯʠʥʘʶʯʠ ʟ ʤʘʣʠʭ, ʚ ʷʢʠʭ ʟʘʜʽʷʥʽ 2-3 ʚʠʢʦʥʘʚʮʽ, ʽ ʟʘʢʽʥʯʫʶʯʠ ʚʝʣʠʢʠʤʠ (ʩʦʪʥʽ 

ʚʠʢʦʥʘʚʮʽʚ). ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʨʦʝʢʪʥʦʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʢʦʤʘʥʜʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʩʽ ʩʽʤ ʨʦʣʝʡ (ʨʦʣʴʦʚʠʭ ʢʣʘʩʪʝʨʽʚ). 

ɿʘʟʚʠʯʘʡ ʚʠʜʽʣʝʥʥʷ ʷʢ ʤʽʥʽʤʫʤ ʦʜʥʽʻʾ ʣʶʜʠʥʠ ʥʘ ʢʦʞʝʥ ʨʦʣʴʦʚʦʾ ʢʣʘʩʪʝʨ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʽʥʪʝʨʝʩʽʚ ʢʦʞʥʦʾ ʟ ʨʦʣʝʡ, ʘʣʝ ʮʝ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʦ ʥʝ 

ʜʣʷ ʚʩʽʭ ʧʨʦʝʢʪʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʯʣʝʥʠ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ ʤʦʞʫʪʴ ʦʙ'ʻʜʥʫʚʘʪʠ ʨʦʣʽ. 

ʋ ʤʘʣʠʭ ʧʨʦʝʢʪʥʠʭ ʛʨʫʧʘʭ ʦʙ'ʻʜʥʘʥʥʷ ʨʦʣʝʡ ʻ ʥʝʦʙʭʽʜʥʠʤ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʚʘ ʧʨʠʥʮʠʧʠ: ʨʦʣʴ ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʦʙ'ʻʜʥʘʥʘ ʥʽ ʟ ʷʢʦʶ ʽʥʰʦʶ ʨʦʣʣʶ; ʜʨʫʛʠʡ ʧʨʠʥʮʠʧ - ʮʝ ʫʥʠʢʥʝʥʥʷ ʧʦʻʜʥʘʥʥʷ 

ʪʘʢʠʭ ʨʦʣʝʡ, ʱʦ ʤʘʶʪʴ ʢʦʥʬʣʽʢʪʠ ʚʣʘʩʥʠʭ ʽʥʪʝʨʝʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʤʝʥʝʜʞʤʝʥʪ 

ʧʨʦʜʫʢʪʫ ʤʘʻ ʥʘ ʤʝʪʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʟʘʤʦʚʥʠʢʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʤʝʥʝʜʞʤʝʥʪ 

ʧʨʦʛʨʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʛʦʪʦʚʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʫ ʚʽʜʚʝʜʝʥʠʡ ʯʘʩ ʽ ʚ ʨʘʤʢʘʭ ʯʠʥʥʦʛʦ 

ʙʶʜʞʝʪʫ. ʋ ʨʘʟʽ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʨʦʣʝʡ ʚʠʥʠʢʘʻ ʨʠʟʠʢ, ʱʦ ʟʘʪʨʝʙʫʚʘʥʘ 

ʟʘʤʦʚʥʠʢʦʤ ʟʤʽʥʘ ʘʙʦ ʥʝ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʘ, ʘʙʦ ʙʫʜʝ ʧʨʠʡʥʷʪʘ ʙʝʟ ʥʘʣʝʞʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʧʨʦʝʢʪ. ʇʦʜʘʥʥʷ ʮʠʭ ʨʦʣʝʡ ʨʽʟʥʠʤʠ ʣʶʜʴʤʠ ʚ 

ʧʨʦʝʢʪʥʽʡ ʢʦʤʘʥʜʽ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʚʘʛʫ ʜʚʦʭ ʩʫʧʝʨʝʯʣʠʚʠʭ ʪʦʯʦʢ ʟʦʨʫ. ʊʝ ʞ 

ʩʘʤʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʦʞʣʠʚʦʩʪʽ ʦʙ'ʻʜʥʘʥʥʷ ʨʦʣʝʡ ʨʦʟʨʦʙʢʠ ʽ ʪʝʩʪʫʚʘʥʥʷ.  

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʝʪʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʽ 

ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʝʢʪʥʠʭ ʢʦʤʘʥʜ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʣʽʧʰʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʪʘ ʾʭ 

ʨʦʣʝʡ ʻ ʘʢʪʫʘʣʴʥʦʶ ʫ ʥʘʰ ʯʘʩ. ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʘ 

ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʘʥʜ, ʩʝʨʝʜ 
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ʷʢʠʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ: çɿʘʜʘʯʘ ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷè, çʊʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʽ ʤʦʜʝʣʽè, 

çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽè ʪʘ çʈʝʬʣʝʢʩʠʚʥʽè, ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʬʘʢʪʦʨʠ, 

ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ, ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʟʘ 

ʥʘʡʤʝʥʰʠʭ ʨʝʩʫʨʩʥʠʭ ʟʘʪʨʘʪ.     
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ɿɸʉʊʆʉʋɺɸʅʅʗ IoT ɼʃʗ ɼʆʉʃɯɼɾɽʅʅʗ ʊʈɸʌɯʂʋ ʅɸ 

ɸɺʊʆʐʃʗʍɸʍ 

 

ʇʨʘʚʠʣʦ ɺ. ɺ. 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ɯʊʉ 

ɺʣʘʩʝʥʢʦ ʊ. ɯ. 

ʩʪʫʜʝʥʪʢʘ 4-ʛʦ ʢʫʨʩʫ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ 

 ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT - ʮʝ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʤʦʞʝ ʩʧʦʣʫʯʘʪʠ ʨʽʟʥʽ 

ʜʘʪʯʠʢʠ ʽ ʽʩʥʫʶʯʠʡ ʽʥʪʝʨʥʝʪ, ʘʣʝ ʧʦʷʚʘ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʣʘʤʘʻ ʟʚʠʯʘʡʥʝ 

ʤʠʩʣʝʥʥʷ. ʄʠʥʫʣʽ ʽʜʝʾ ʨʦʟʜʽʣʷʶʪʴ ʬʽʟʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʽ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ: 

ʦʜʥʘ ʯʘʩʪʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ - ʘʝʨʦʧʦʨʪʠ, ʜʦʨʦʛʠ, ʙʫʜʽʚʣʽ, ʘ ʽʥʰʘ - ʮʝʥʪʨ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ, ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ ʽ ʽʥʰʝ. ɿʘ ʯʘʩʽʚ 

ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʦʨʦʛʠ, ʘʚʪʦʤʦʙʽʣʽ ʙʫʜʫʪʴ ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʯʽʧʘʤʠ, 

ʰʠʨʦʢʦʩʤʫʛʦʚʠʤ ʜʦʩʪʫʧʦʤ ʽ ʩʪʘʥʫʪʴ ʻʜʠʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʋʩʽ ʝʣʝʤʝʥʪʠ 

ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʤʝʨʝʞʽ ʜʣʷ ʟʨʫʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ RFID - ʧʨʠʩʪʨʦʶ, ʽʥʬʨʘʯʝʨʚʦʥʠʭ 

ʜʘʪʯʠʢʽʚ, ʩʠʩʪʝʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʣʘʟʝʨʥʽ ʩʢʘʥʝʨʠ. 

ʋ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʨʦʞʥʽʡ ʨʫʭ, ʢʦʣʠ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ ʧʨʠʻʜʥʫʶʪʴʩʷ ʚ ʧʣʘʪʥʫ ʩʪʘʥʮʽʶ, ʩʪʘʥʮʽʷ ʚʠʭʦʜʠʪʴ ʽʟ ʩʤʘʨʪ-ʢʘʨʪʠ (ʯʠ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʢʘʨʪʠ), ʱʦ ʽʥʽʮʽʘʣʽʟʦʚʘʥʘ ʜʣʷ ʚʦʜʽʾʚ. ʉʤʘʨʪ-ʢʘʨʪʘ ʟʙʝʨʽʛʘʻ ʧʨʦʩʪʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʚʪʦʤʦʙʽʣʴ. ʂʦʣʠ ʘʚʪʦʤʦʙʽʣʴ ʾʜʝ ʧʦ ʰʦʩʝ, ʩʤʘʨʪ-ʢʘʨʪʘ ʫ ʙʫʜʴ-

ʷʢʠʡ ʤʦʤʝʥʪ ʤʦʞʝ ʚʽʜʧʨʘʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʫʭ ʚ ʮʝʥʪʨ ʤʦʥʽʪʦʨʠʥʛʫ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʟʘʩʦʙʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ 

ʧʦʚʠʥʥʘ ʤʘʪʠ ʦʩʥʦʚʥʽ ʦʧʝʨʘʪʠʚʥʽ ʜʘʥʽ, ʚʢʣʶʯʘʶʯʠ ʬʽʟʠʯʥʝ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʦʞʥʦʾ ʧʣʘʪʥʦʾ ʩʪʘʥʮʽʾ ʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʝʛʤʝʥʪ ʜʦʨʦʛʠ.  

ʆʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʢʣʶʯʘʶʪʴ 

ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚ'ʾʞʜʞʘʶʪʴ ʽ ʚʠʾʞʜʞʘʶʪʴ ʟ ʧʣʘʪʥʠʭ ʩʪʘʥʮʽʡ, 
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ʩʝʨʝʜʥʴʦʯʘʩʦʚʫ ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʬʘʢʪʠʯʥʫ ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʤʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʤʦʜʝʣʴ ʙʝʟʧʝʢʠ ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ʇʨʦʧʦʥʫʶ 

ʨʦʟʛʣʷʥʫʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʜʦʙʠʨʘʶʪʴʩʷ ʜʦ ʧʣʘʪʥʦʾ ʩʪʘʥʮʽʾ ʦʜʥʦʯʘʩʥʦ, 

ʘʣʝ ʧʽʩʣʷ ʾʟʜʠ ʥʘ ʜʝʷʢʠʡ ʯʘʩ ʧʨʦʾʭʘʣʠ ʙ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ 

ʨʽʟʥʫ ʰʚʠʜʢʽʩʪʴ. ʊʘ ʚʩʝ ʞ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ, ʥʘʡʙʽʣʴʰʝ ʟʘʚʜʘʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʝʬʝʢʪʠʚʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʽ ʜʘʚʘʪʠ ʧʨʘʢʪʠʯʥʝ 

ʚʠʚʝʜʝʥʥʷ ʟ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʜʽʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ ʧʦʚʠʥʥʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʧʨʘʚʠʣ: 

¶ ʂʦʞʥʘ ʧʣʘʪʥʘ ʩʪʘʥʮʽʷ ʤʘʻ ʙʫʪʠ ʢʽʥʮʝʚʦʶ ʪʦʯʢʦʶ ʙʘʟʦʚʦʾ ʩʝʢʮʽʾ; 

¶ ʂʦʞʥʘ ʙʘʟʦʚʘ ʜʽʣʷʥʢʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʪʽʣʴʢʠ ʦʜʥʦ ʩʪʘʥ ʜʦʨʦʛʠ (ʥʘʧʨʠʢʣʘʜ, 

ʧʽʜʡʦʤ, ʩʧʫʩʢ, ʦʙ'ʾʟʜ, ʚʽʘʜʫʢ, ʪʫʥʝʣʽ ʽ ʪʘʢ ʜʘʣʽ); 

¶ ʅʘ ʢʦʞʥʽʡ ʙʘʟʦʚʽʡ ʜʽʣʷʥʮʽ ʤʘʶʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʞʽ ʤʽʥʽʤʘʣʴʥʦʾ ʽ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʡʦʛʦ ʜʦʚʞʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʤʽʥʽʤʫʤ 1000 ʤʝʪʨʽʚ, ʤʘʢʩʠʤʫʤ 5000 ʤ). 

 

 

 

 

 

 

         

 

 

 

 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʝʞʠʤʫ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʨʦʞʥʽʡ ʨʫʭ 

 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʟʚ'ʷʟʢʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʮʝʥʪʨʦʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʪʝʦʨʝʪʠʯʥʦ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʤʦʞʥʘ ʩʢʣʘʩʪʠ 

ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʢʦʞʥʽʡ ʙʘʟʦʚʽʡ ʩʝʢʮʽʾ, ʘʣʝ 

ʬʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʜʠʩʢʨʝʪʥʘ ʧʦʜʽʷ. ʉʧʦʯʘʪʢʫ ʤʠ ʙʝʨʝʤʦ 

ʤʝʥʰʠʡ ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ M (ʯʘʩʪʦ 2-5 ʭʚʠʣʠʥ), ʨʦʟʨʘʭʦʚʫʻʤʦ ʢʽʣʴʢʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʢʦʞʥʽʡ ʙʘʟʦʚʽʡ ʜʽʣʷʥʮʽ ʫ ʮʝʡ ʤʦʤʝʥʪ, ʧʦʪʽʤ ʯʝʨʝʟ t.t 
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ʯʘʩ ʧʨʦʛʥʦʟʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʢʦʞʥʽʡ ʙʘʟʦʚʽʡ ʜʽʣʷʥʮʽ, 

ʯʝʨʝʟ ʽʥʰʠʡ M ʯʘʩ ʧʦʚʪʦʨʶʻʤʦ ʨʦʙʦʪʫ ʟʥʦʚʫ, ʧʦʪʽʤ ʦʪʨʠʤʘʻʤʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʨʫʭ ʷʢ ʈʠʩ. 2.  

 

 

 

 

 

ʈʠʩʫʥʦʢ 2. ɹʣʦʢ-ʩʭʝʤʘ ʛʨʘʬʽʯʥʦʛʦ ʜʠʩʧʣʝʷ 

 

ʅʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ t.t 

ʽʥʜʠʢʘʪʦʨʽʚ ʨʦʙʦʪʠ ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʬʽʢʦʤ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʮʽ ʧʦʢʘʟʥʠʢʠ ʥʝʦʙʭʽʜʥʦ 

ʟʨʦʙʠʪʠ ʜʝʷʢʽ ʧʨʠʧʫʱʝʥʥʷ ʜʣʷ ʤʦʜʝʣʽ.  

1. ɺ ʤʝʞʘʭ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ t.t ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦʙʠʨʘʶʪʴʩʷ ʜʦ 

ʧʣʘʪʥʦʾ ʩʪʘʥʮʽʾ ʽ ʟʘʭʦʜʷʪʴ ʥʘ ʰʦʩʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʽʡʢʦʛʦ ʨʦʟʧʦʜʽʣʫ ʇʫʘʩʩʦʥʘ; 

2. ʄʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʽʥʪʝʨʚʘʣʘʤʠ ʯʘʩʫ t.t ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʨʠʙʫʪʪʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ;  

3. ʋ ʢʦʨʦʪʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʄ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʥʘ ʙʘʟʦʚʽʡ ʩʝʢʮʽʾ 

ʟʨʽʚʥʶʶʪʴʩʷ ʚ ʨʫʭ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ 

4. ʄʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟ ʪʠʤʯʘʩʦʚʠʤ ʽʥʪʝʨʚʘʣʦʤ ʄ 

ʨʫʭ ʧʦ ʰʦʩʝ ʫ ʙʽʢ ʧʣʘʪʠ, ʘʣʝ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʷʢ ʽ ʨʘʥʽʰʝ ï 

ʮʝ ʨʫʭ ʧʦ ʰʦʩʝ ʽ ʚʠʭʦʜʷʯʠ ʟ ʧʣʘʪʠ ʟʘʣʠʰʠʪʠʩʷ ʙʝʟ ʟʤʽʥ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʧʨʦʧʦʥʦʚʘʥʠʡ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʜʦʨʦʞʥʽʡ ʨʫʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʙʝʟʧʨʦʚʽʜʥʦʛʦ 

ʟʚ'ʷʟʢʫ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ʊʘʢʦʞ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʯʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʛʥʦʟʫʚʘʣʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ ʧʦʪʽʢ ʨʫʭʫ ʽ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʠʩʪʝʤʫ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʙʝʟʧʝʢʫ ʟ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʧʦʪʦʢʫ ʨʫʭʫ.     
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SDN ʊɸ ʄɽʈɽɾɽɺɯ ʌʋʅʂʎɯɰ ɺɯʈʊʋɸʃɯɿɸʎɯɰ 

 

ʈʦʤʘʥʦʚ ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ. 

ʂʦʯʫʨʘ ʄʘʨʠʥʘ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʚʝʜʝʥʥʷ. ɺʠʩʦʢʠʡ ʪʝʤʧ ʨʦʟʚʠʪʢʫ ʩʝʨʚʽʩʽʚ, ʤʘʩʰʪʘʙʽʚ ʾʭ ʦʭʦʧʣʝʥʥʷ, ʘ ʪʘʢ 

ʩʘʤʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʢʦʥʪʝʥʪʫ ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʽʥʠ ʢʦʥʮʝʧʮʽʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ ð ʤʽʩʮʝ ʟʘʩʪʘʨʽʣʦʾ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʟʘʡʥʷʣʠ 

ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʎʆɼ)  ̔ʭʤʘʨʠ.  

ɿ ʨʦʟʚʠʪʢʦʤ ɯʥʪʝʨʥʝʪʫ ʤʦʥʽʪʦʨʠʥʛ ʽ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʩʪʘʣʠ ʚʫʟʴʢʠʤ 

ʤʽʩʮʝʤ ʚ ʢʣʘʩʠʯʥʦʤʫ ʤʝʨʝʞʝʚʦʤʫ ʧʽʜʭʦʜʽ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʥʦʚʦʾ 

ʢʦʥʮʝʧʮʽʾ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʥʘ ʙʘʟʽ ʘʨʭʽʪʝʢʪʫʨʠ SDN (Software defined network).  

ʆʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʚʽʜʜʽʣʝʥʥʷ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʨʽʚʥʷ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʚʩʷ ʣʦʛʽʢʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʟʦʩʝʨʝʜʞʝʥʘ ʚ 

ʢʦʥʪʨʦʣʝʨʽ, ʘ ʚʩʽ ʽʥʰʽ ʧʨʠʩʪʨʦʾ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ. 

ʂʨʽʤ ʪʝʨʤʽʥʘ SDN, ʷ ʩʢʘʞʫ ʱʦ ʻ ʪʝʨʤʽʥ NFV ï Network Function 

Virtualization, ʪʦʙʪʦ ʪʫʪ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʮʴʦʛʦ ʪʝʨʤʽʥʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ ʱʦ ʤʠ, 

ʧʦ ʩʫʪʽ ʡʜʝʤʦ ʚʽʜ ʜʦʨʦʛʠʭ ʘʧʘʨʘʪʥʠʭ ʤʝʨʝʞʥʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʮʽ 

ʬʫʥʢʮʽʾ ʤʠ ʧʝʨʝʢʣʘʜʘʻʤʦ ʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʘ 

ʩʝʨʚʝʨʘ. 

ʄʝʪʘ. ʑʦ ʞ ʪʘʢʝ SDN ʽ NFV, ʚ ʯʦʤʫ ʤʽʞ ʥʠʤʠ ʨʽʟʥʠʮʷ, ʽ ʷʢʠʡ ʾʭ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ?  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʻ  ʧʦʙʫʜʦʚʘ ʥʘ ʙʘʟʽ ʢʦʥʮʝʧʮʽʾ ʤʝʨʝʞʽ SDN (Software-

defined networking). ʉʫʪʴ ʢʦʥʮʝʧʮʽʾ SDN ʧʦʣʷʛʘʻ ʚ ʨʦʟʧʦʜʽʣʫ ʬʫʥʢʮʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʪʨʘʬʽʢʫ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʦʢʣʘʜʘʶʪʴʩʷ 
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ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʝʣʝʤʝʥʪ ʤʝʨʝʞʽ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʝʬʝʢʪʠʚʥʦ 

ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʧʦʪʦʢʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʧʨʦʱʫʻ ʢʦʥʪʨʦʣʴ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ 

ʚʽʜ ʧʨʠʥʮʠʧʫ ʧʦʙʫʜʦʚʠ ʽʩʥʫʶʯʠʭ ʤʝʨʝʞ ʻ ʪʝ, ʱʦ ʨʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ 

ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʨʽʚʥʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ, ʨʷʜ ʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʚʜʘʥʴ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ. 

ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʤʝʨʝʞʝʚʠʭ ʬʫʥʢʮʽʡ (NFV) - ʮʝ ʢʦʥʮʝʧʮʽʷ ʤʝʨʝʞʝʚʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ɯʊ ʜʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʡ ʤʝʨʝʞʥʦʛʦ ʚʫʟʣʘ ʚ ʙʫʜʽʚʝʣʴʥʽ ʙʣʦʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʣʫʞʙ ʟʚ'ʷʟʢʫ. ʅʘʧʨʠʢʣʘʜ, NFV ʤʦʞʝ ʩʪʘʚʠʪʠʩʷ ʜʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʣʫʞʙ, ʪʘʢʠʭ ʷʢ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʤʽʞʤʝʨʝʞʝʚʠʡ ʝʢʨʘʥ, ʽʟ 

ʚʠʙʨʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʚʽʨʪʫʘʣʽʟʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʈʽʰʝʥʥʷ NFV ʚ ʦʩʥʦʚʥʦʤʫ 

ʙʫʣʠ ʨʦʟʛʦʨʥʫʪʽ ʚ ʮʝʥʪʨʘʭ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʪʘʢ ʽ ʫ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʧʦʩʣʫʛ. 

NFV ʽ SDN - ʜʚʽ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʧʣʘʪʬʦʨʤ NFV ʤʽʩʪʷʪʴ 

ʢʦʥʪʨʦʣʝʨʠ SDN. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʭʦʯʘ ʮʽʣʽ NFV ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟ SDN, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʥʮʠʧʽʚ SDN ʮʝ ʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʧʨʦʩʪʠʪʠ ʩʫʤʽʩʥʽʩʪʴ ʟ ʽʩʥʫʶʯʠʤʠ ʨʦʟʛʦʨʥʫʪʠʤʠ ʽ  

ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

NFV ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ SDN, ʥʘʜʘʶʯʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʘ ʷʢʽʡ ʤʦʞʥʘ 

ʟʘʧʫʩʢʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ SDN. ʂʨʽʤ ʪʦʛʦ, NFV ʪʽʩʥʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʮʽʣʷʤʠ SDN ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʟʚʠʯʘʡʥʠʭ ʩʝʨʚʝʨʽʚ ʽ ʢʦʤʫʪʘʪʦʨʽʚ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ 

ʮʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʦʙ'ʻʜʥʘʪʠʩʷ ʟ ʩʠʩʪʝʤʘʤʠ ʦʨʢʝʩʪʨʘʮʽʾ, 

ʪʘʢʠʤʠ ʷʢ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʫʧʨʘʚʣʽʥʥʷ ʘʙʦ ʧʣʘʪʬʦʨʤʠ ʦʨʢʝʩʪʨʘʮʽʾ ʤʝʨʝʞʝʚʠʭ 

ʩʣʫʞʙ. 

ʄʝʪʦʜʠ. NFV ð ʮʝ ʯʘʩʪʠʥʘ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʦʙʦʪʽ ʽ ʚʟʘʻʤʦʜʽʾ 

ʤʝʨʝʞʝʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʽ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ SDN 

ʪʝʭʥʦʣʦʛʽʷ NFV ʩʪʚʦʨʶʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, NFV ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ ʽ 
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ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʧʦʩʣʫʛ ʨʦʟʛʦʨʪʘʪʠ ʙʽʣʴʰ ʢʣʽʻʥʪʦʦʨʽʻʥʪʦʚʘʥʽ ʤʝʨʝʞʝʚʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʠʥʘʤʽʯʥʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʧʦʪʨʝʙ ʪʘ ʚʠʤʦʛ ʢʣʽʻʥʪʽʚ. 

ʆʧʝʨʘʪʦʨʠ ʚʝʣʠʢʠʭ ʤʝʨʝʞ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʪʝʭʥʦʣʦʛʽʾ NFV, ʪʘʢ ʷʢ ʾʭ ʧʨʠʚʘʙʣʶʻ 

ʾʾ ʧʨʦʛʨʘʤʦʚʘʥʽ ʚʽʜʢʨʠʪʽ ʩʪʘʥʜʘʨʪʠ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʧʦʟʙʘʚʣʷʻ ʾʭ ʚʽʜ ʦʙʤʝʞʝʥʴ, 

ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʚʣʘʩʥʠʮʴʢʠʤʠ ʤʝʨʝʞʝʚʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʎʽʣʢʦʤ ʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʬʫʥʢʮʽʶ ʚʽʨʪʫʘʣʽʟʦʚʘʥʦʾ ʤʝʨʝʞʽ (VNF) ʷʢ 

ʘʚʪʦʥʦʤʥʠʡ ʦʙ'ʻʢʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʯʠʥʥʽ ʤʝʨʝʞʝʚʽ ʪʘ ʦʨʢʝʩʪʨʫʚʘʣʴʥʽ 

ʩʪʘʥʜʘʨʪʠ. ʇʨʦʪʝ, ʽʩʥʫʶʪʴ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʨʦʛʨʘʤʥʦ-

ʢʦʥʬʽʛʫʨʦʚʘʥʠʭ ʤʝʨʝʞ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ NFV, 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʨʢʝʩʪʨʦʚʘʥʥʷ ʬʫʥʢʮʽʡ ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ ʤʝʨʝʞ, ʽ 

ʩʘʤʝ ʪʦʤʫ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʤʫʣʴʪʠʚʝʥʜʦʨʥʽ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ SDN ʽ 

NFV, ʷʢʽ ʧʨʘʮʶʶʪʴ ʷʢ ʦʜʥʘ ʩʠʩʪʝʤʘ. 

ʈʝʟʫʣʴʪʘʪ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ NFV ʧʦʪʨʝʙʫʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʦʨʢʝʩʪʨʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʘʧʠʪʠ ʚʽʜ ʦʧʝʨʘʪʦʨʽʚ VNF ʪʘ 

ʧʨʦʚʦʜʠʪʴ ʥʝʦʙʭʽʜʥʫ ʦʙʨʦʙʢʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʶ ʤʝʨʝʞʽ, ʷʢʘ 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ VNF. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

VNF ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʤʽʩʪʢʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ VNF ʪʘ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʶʚʘʪʠʩʴ. 

ɺʩʽ ʮʽ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ SDN. NFV ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ SDN ʫ ʩʠʩʪʝʤʘʭ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʧʦʩʣʫʛ. ʊʘʢʦʞ ʦʯʝʚʠʜʥʦ, ʱʦ ʙʘʛʘʪʦ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ SDN 

ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʧʦʥʷʪʪʷ, ʽʥʽʮʽʡʦʚʘʥʽ NFV. ʅʘʧʨʠʢʣʘʜ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ 

ʢʦʥʪʨʦʣʝʨ ʫʧʨʘʚʣʷʻ ʨʦʟʧʦʜʽʣʝʥʦʶ ʬʫʥʢʮʽʻʶ ʧʝʨʝʩʠʣʘʥʥʷ ʧʘʢʝʪʽʚ, ʷʢʘ ʬʘʢʪʠʯʥʦ 

ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʚʽʨʪʫʘʣʽʟʦʚʘʥʦʶ ʥʘ ʯʠʥʥʦʤʫ ʧʨʠʩʪʨʦʾ ʦʙʨʦʙʢʠ ʘʙʦ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ.  

ʅʝ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʝʨʝʭʽʜ ʥʘ ʪʝʭʥʦʣʦʛʽʾ SDN ʽ NFV ʚ ʤʝʨʝʞʘʭ 

ʦʧʝʨʘʪʦʨʽʚ ʙʫʜʝ ʛʣʘʜʢʠʤ ʽ ʙʝʟʙʦʣʽʩʥʠʤ. ʊʫʪ ʪʘʢʦʞ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʽʶ ʟ 

ʧʝʨʝʭʦʜʦʤ ʥʘ ʮʠʬʨʦʚʽ ʩʪʘʥʮʽʾ ʚʽʜ ʘʥʘʣʦʛʦʚʠʭ. ʎʝʡ ʧʨʦʮʝʩ ʟʘʡʥʷʚ ʨʦʢʠ ʽ ʥʘʚʽʪʴ 

ʜʝʩʷʪʠʣʽʪʪʷ. ɹʘʛʘʪʦ ʭʪʦ ʧʘʤ'ʷʪʘʻ ʧʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ çʚʽʜʩʦʪʢʘ ʮʠʬʨʦʚʽʟʘʮʽʾè ʜʣʷ 

ʦʧʝʨʘʪʦʨʩʴʢʠʭ ʤʝʨʝʞ. ʊʦʯʥʦ ʪʘʢʦʞ ʽ ʟʨʦʩʪʘʥʥʷ "NFV-ʟʘʮʽʾ" ʦʧʝʨʘʪʦʨʩʴʢʠʭ 
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ʤʝʨʝʞ ʪʘʢʦʞ ʙʫʜʝ ʧʦʩʪʫʧʦʚʠʤ. ʋ ʤʽʨʫ ʚʠʨʦʙʣʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʘʙʦ 

ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʨʽʥʥʷ ʘʧʘʨʘʪʥʠʭ ʧʣʘʪʬʦʨʤ IMS/EPC, ʤʝʨʝʞ ʘʛʨʝʛʘʮʽʾ ʽ ʜʦʩʪʫʧʫ, 

ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʨʦʮʝʩ ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ çʭʤʘʨʥʽè ʧʣʘʪʬʦʨʤʠ 

SDN/NFV, ʷʢʽ ʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʽʟʘʮʽʶ vIMS/vEPC. ʆʩʥʦʚʥʘ 

ʧʨʦʙʣʝʤʘ, ʷʢʘ ʪʫʪ ʙʫʜʝ ʚʠʥʠʢʘʪʠ ï ʥʘʷʚʥʽʩʪʴ ʚʣʘʩʥʠʭ ʜʘʪʘ-ʮʝʥʪʨʽʚ ʫ ʦʧʝʨʘʪʦʨʽʚ, 

ʘʙʦ ʜʦʩʪʫʧʥʽʩʪʴ ʜʘʪʘ-ʮʝʥʪʨʽʚ ʫ ʧʨʦʚʘʡʜʝʨʽʚ ʭʤʘʨʥʠʭ ʜʣʷ ʘʫʪʩʦʨʩʠʥʛʫ ʨʝʩʫʨʩʽʚ 

ʩʪʘʥʜʘʨʪʥʠʭ ʩʝʨʚʝʨʽʚ ʽ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʙʘʛʘʪʦ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʤʝʨʝʞ ʽʥʚʝʩʪʫʶʪʴ ʚ ʪʝʭʥʦʣʦʛʽʾ NFV ʽ SDN. ɼʨʘʡʚʝʨʠ ʽ ʧʝʨʝʚʘʛʠ 

ʪʝʭʥʦʣʦʛʽʾ NFV ʽ SDN ʩʭʦʞʽ, ʱʦ ʥʝ ʜʠʚʥʦ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʚʦʾʭ 

ʨʝʟʫʣʴʪʘʪʽʚ NFV ʯʘʩʪʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʦʣʝʨʘ SDN. ʎʝ ʤʦʞʝ 

ʩʧʨʦʩʪʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ, ʧʨʠʩʢʦʨʠʪʠ ʥʘʜʘʥʥʷ ʥʦʚʠʭ ʧʦʩʣʫʛ ʽ ʧʦʪʝʥʮʽʡʥʦ 

ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ. 
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ʆʎɯʅʖɺɸʅʅʗ ɺʇʃʀɺʋ ʈɽʄʆʅʊʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʅɸ 

ʈʆɹʆʊʆɿɼɸʊʅɯʉʊʔ ʊʈʀɺɸʃʆ ɽʂʉʇʃʋɸʊʆɺɸʅʆɻʆ ɻɸɿʆʇʈʆɺʆɼʋ 

çʇɸʉɯʏʅɸ ï ɼʆʃʀʅɸè  

 

ʌʝʜʦʨʦʚʠʯ ʗʨʦʩʣʘʚ ʊʝʦʜʦʨʦʚʠʯ,  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɻʨʘʙʦʚʩʴʢʠʡ ʈʦʤʘʥ ʉʪʝʧʘʥʦʚʠʯ,  

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʇʦʣʫʪʨʝʥʢʦ ʄʠʨʦʩʣʘʚʘ ʉʪʝʧʘʥʽʚʥʘ,  

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʌʝʜʦʨʦʚʠʯ ɯʛʦʨ ʗʨʦʩʣʘʚʦʚʠʯ 

ʢ.ʪ.ʥ., ʽʥʞʝʥʝʨ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʉʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʽ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʪʨʠʚʘʣʦ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ, ʻ ʜʝʬʝʢʪʥʽʩʪʴ, ʧʦʚôʷʟʘʥʘ ʽʟ 

ʚʧʣʠʚʦʤ ʢʦʨʦʟʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʜʽʻʶ ʩʪʘʪʠʯʥʠʭ, ʮʠʢʣʽʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ [1]. ʆʜʥʦʯʘʩʥʘ ʜʽʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʩʧʨʠʯʠʥʶʻ ʫʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʢʦʨʦʟʽʡʥʠʭ ʪʘ ʢʦʨʦʟʽʡʥʦ-ʚʪʦʤʥʠʭ ʜʝʬʝʢʪʽʚ [1, 2]. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʧʣʘʥʦʚʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʛʣʷʜʠ ʧʨʦʚʦʜʷʪʴʩʷ ʢʦʞʥʽ 5 ʨʦʢʽʚ, ʟʘ ʾʭ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘ ʧʽʜʜʘʶʪʴʩʷ ʨʝʤʦʥʪʫ ʜʝʬʝʢʪʥʽ ʜʽʣʷʥʢʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ, ʢʦʨʦʟʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʨʠʚʘʣʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʪʘ ʧʨʦʪʠʢʦʨʦʟʽʡʥʦʾ 

ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʥʘ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʝʢʩʧʣʫʘʪʦʚʘʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʫ. 

ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʦʩʽʙ ʨʝʤʦʥʪʫ ʛʘʟʦʧʨʦʚʦʜʽʚ, ʷʢʠʡ ʫʪʨʫʜʥʶʻ ʫʪʚʦʨʝʥʥʷ ʚʪʦʤʥʠʭ 

ʪʘ ʢʦʨʦʟʽʡʥʦ-ʚʪʦʤʥʠʭ ʪʨʽʱʠʥ ʥʘ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʪʨʫʙ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʨʦʟʛʣʷʜʫ ʻ ʬʨʘʛʤʝʥʪ ʪʨʫʙʠ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʫ ñʇʘʩʽʯʥʘ ï ɼʦʣʠʥʘò ( ʤʤ,530=D  ʤʤ7=t ), ʷʢʠʡ 

ʧʽʩʣʷ 43 ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʚ ʚʠʨʽʟʘʥʠʡ ʟ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʝʥʦʾ ʜʝʬʝʢʪʥʦʾ 

ʜʽʣʷʥʢʠ [3]. ʂʦʪʫʰʢʘ ʚʠʨʽʟʘʥʘ ʟ ʪʨʫʙʠ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʜʣʷ ʧʨʦʝʢʪʥʠʭ ʥʘʧʨʫʞʝʥʴ 

230ʄʇʘ,ʨʦʙs =  ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʝʢʪʥʦʤʫ ʨʦʙʦʯʦʤʫ ʪʠʩʢʫ 5,4ʄʇʘ.ʨʦʙʨ =  
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ʄʘʪʝʨʽʘʣ ʝʢʩʧʣʫʘʪʦʚʘʥʦʾ ʛʘʟʦʧʨʦʚʽʜʥʦʾ ʪʨʫʙʠ ï ʩʪʘʣʴ 10ɻ2ʉɼ ( ʄʇʘ,3575,
ɺ
=s  

ʄʇʘ,8457
0,2

,=s  %,,919=d  %152,=y ).  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ ʤʝʪʘʣʫ ʛʘʟʦʧʨʦʚʽʜʥʠʭ ʪʨʫʙ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʝʦʙʣʘʜʥʘʥʫ ʫʩʪʘʥʦʚʢʫ ʋʂɿ-6ɯ [4], ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʷʢʦʾ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1, ʘ. ɿʨʘʟʢʠ ʚʠʨʽʟʘʣʠ ʽʟ ʢʦʪʫʰʢʠ ʪʨʫʙʠ ʟʛʽʜʥʦ ʨʦʟʤʽʨʽʚ, 

ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 1, ʙ.  

ɼʦʩʣʽʜʞʫʚʘʥʽ ʬʨʘʛʤʝʥʪʠ ʪʨʫʙ ʤʘʣʠ ʥʘʨʽʟʘʥʠʡ ʥʘ ʚʽʜʜʘʣʽ 10 ʤʤ ʚʽʜ ʦʧʦʨʠ 

ʢʦʥʩʦʣʴʥʦʛʦ ʟʘʱʝʤʣʝʥʥʷ V ï ʧʦʜʽʙʥʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʥʘʧʨʫʞʝʥʴ ʛʣʠʙʠʥʦʶ 

1 ʤʤ ʟ ʢʫʪʦʤ ʧʨʠ ʚʝʨʰʠʥʽ 60Ü ʽ ʨʘʜʽʫʩʦʤ ʫ ʡʦʛʦ ʚʝʨʰʠʥʽ ʥʝ ʙʽʣʴʰʝ 0,1 ʤʤ. 

 

 

 

ʘ) 
     ʙ) 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʋʂɿ-6ɯ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʬʨʘʛʤʝʥʪʽʚ ʪʨʫʙ ʥʘ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ (ʘ) ʪʘ ʟʨʘʟʦʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ (ʙ):  

1 ï ʥʝʨʫʭʦʤʘ ʦʧʦʨʘ; 2 ï ʥʝʨʫʭʦʤʠʡ ʟʘʪʠʩʢ; 3 ï ʬʨʘʛʤʝʥʪ ʪʨʫʙʠ 

(ʟʨʘʟʦʢ);4 ï ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ;  5 ï ʢʦʨʦʙʢʘ ʰʚʠʜʢʦʩʪʝʡ;   

6 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ 

 

ʋʩʪʘʥʦʚʢʘ ʋʂɿ-6ɯ (ʨʠʩ. 1, ʘ) ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʂʦʨʦʙʢʘ 

ʰʚʠʜʢʦʩʪʝʡ 5, ʱʦ ʞʦʨʩʪʢʦ ʟôʻʜʥʘʥʘ ʽʟ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ 6, ʟʘʙʝʟʧʝʯʫʻ ʯʝʨʝʟ 

ʧʨʦʤʽʞʥʠʡ ʚʘʣ ʦʙʝʨʪʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 4, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʚʽʜʥʫʣʴʦʚʫ ʩʠʥʫʩʦʾʜʘʣʴʥʫ ʬʦʨʤʫ ʮʠʢʣʫ ʚʪʦʤʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʪʨʫʙʠ 3, ʟʘʢʨʽʧʣʝʥʦʛʦ ʫ ʟʘʪʠʩʢʫ 2, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ 

 

6 5 
4 3 

2 
1 

Ʌ 
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ʚ ʥʝʨʫʭʦʤʽʡ ʦʧʦʨʽ 1. ɺ ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʦʣʴʥʠʤ 

ʟʛʠʥʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʪʨʫʙʠ. ʋʩʪʘʥʦʚʢʘ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʯʘʩʪʦʪʽ ɻʮ03,f =  ʧʨʠʯʦʤʫ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ ʬʨʘʛʤʝʥʪʽʚ ʪʨʫʙ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʝʥʴ 

ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʾʭ ʨʦʙʦʯʠʭ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (

20,
s  ï ʛʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ), ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʚʧʣʠʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʢʦʨʦʟʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʜ̔ʞʝʥʦ ʚʧʣʠʚ ʪʘ ʧʨʠʯʠʥʠ ʫʩʫʥʝʥʥʷ 

ʚʧʣʠʚʫ ʝʢʩʧʣʫʘʪʘʮʡ̔ʥʠʭ ʜʝʬʝʢʪʚ̔ ʪʘ ʢʦʨʦʟʡ̔ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ( 76,ʨʅ ) NS4 

(0,483 NaHCO3 g/l; 0,120 KCl; 0,137 CaCl2; 0,131 MgCl2ĿH2O), ʷʢʝ ʩʣʫʛʫʚʘʣʦ 

ʤ̔̔ʪʘʪʦʨʦʤ ʨ̌ʫʥʪʦʚʦʛʦ ʝʣʝʢʪʨʦʣʪ̔ʫ [5] ʥʘ ʧʨʘʮʝʟʜʘʪʥʩ̔ʪʴ ʝʢʩʧʣʫʘʪʦʚʘʥʦʛʦ 

ʛʘʟʦʧʨʦʚʦʜʫ. ɼʦʩʣʜ̔ʞʫʚʘʣʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʤʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʧʨʠ ʮʠʢʣʯ̔ʥʦʤʫ 

ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥ ̔ʤʘʪʝʨʘ̔ʣʫ ʛʘʟʦʧʨʦʚʜ̔ʥʠʭ ʪʨʫʙ ʟʘ ʞʦʨʩʪʢʦʶ 

ʩʭʝʤʦʶ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʢʦʥʩʦʣʴʥʠʤ ʟʛʠʥʦʤ ʟ ʘʤʧʣʪ̔ʫʜʘʤʠ ʜʝʬʦʨʤʘʮʽʾ 

ʤʤ8453 ,,ʘ 2= . ɼʦʩʣʜ̔ʞʝʥʥʷ ʪʨʠʚʘʣʦ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʟʨʘʟʢʚ̔ ̔ʟ ʩʪʘʣ ̔10ɻ2ʉɼ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʩʪʡ̔ʥ̔ʡ ʪʝʤʧʝʨʘʪʫʨ ̔ CT ¯=20  ʟʘ ʮʠʢʣʯ̔ʥʦʾ ʯʘʩʪʦʪʠ ɻʮ03,f =  

ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʚ̔ʥʷ ʟʘʚʘʥʪʘʞʝʥʦʩʪ ̔ ʛʘʟʦʧʨʦʚʦʜʫ 

ʄʇʘ0368
2

,* =s  ʟʛ̔ʜʥʦ ʫʤʦʚʠ [6] 
ʨʦʙ2

61 sÖ=s ,* .  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʚ̔ ʚʠʟʥʘʯʝʥʦ ʢʣ̔ʴʢ̔ʩʪʴ ʮʠʢʣʚ̔ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

ʜʦʩʣʜ̔ʞʫʚʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʪʨʫʙʠ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʜ̔ʞʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ̔ʫ ʪʘʙʣ. 1. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦ ʟʤʽʮʥʝʥʥʶ ʧʦʚʝʨʭʥʽ ʬʨʘʛʤʝʥʪʽʚ ʪʨʫʙ, ʚʠʨʽʟʘʥʠʭ ʽʟ ʥʦʚʦʛʦ 

ʪʘ ʝʢʩʧʣʫʘʪʦʚʘʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʫ (ʪʘʙʣ. 2) ʧʨʦʚʝʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʨʦʟʨʦʙʣʝʥʦʾ 

ʫ ʌʄɯ ʽʤ. ɻ.ɺ. ʂʘʨʧʝʥʢʘ [7]. ʆʯʠʱʝʥʽ ʽ ʦʙʝʟʞʠʨʝʥʽ ʬʨʘʛʤʝʥʪʠ ʪʨʫʙ ʧʽʜʜʘʚʘʣʠ 

ʧʽʩʢʦʩʪʨʫʤʝʥʝʚʽʡ ʦʙʨʦʙʮʽ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʪʝʨʤʦʘʙʨʘʟʠʚʥʦʾ ʦʯʠʩʪʢʠ 

ʂʊʆ-1. ʇʨʠ ʦʙʨʦʙʮʽ ʧʦʚʝʨʭʥʽ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʪʨʫʙ ʚʠʙʠʨʘʣʠ ʪʘʢʽ ʯʘʩʦʚʽ 

ʨʝʞʠʤʠ: 30, 50, 70, 90 ʩ. ɿʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟʜʽʡʩʥʶʚʘʣʠ 

ʰʣʷʭʦʤ ʾʾ ʦʙʨʦʙʢʠ ʢʚʘʨʮʦʚʠʤ ʧʽʩʢʦʤ ʯʝʨʝʟ ʩʦʧʣʦ ʧʽʩʢʦʩʪʨʫʤʝʥʝʚʦʛʦ ʘʧʘʨʘʪʫ 

ʜʽʘʤʝʪʨʦʤ 10 ʤʤ ʨʦʟʪʘʰʦʚʘʥʠʤ ʥʘ ʚʽʜʜʘʣʽ 70 - 150 ʤʤ ʟ ʢʫʪʦʤ ʥʘʭʠʣʫ ʩʪʨʫʤʝʥʷ 
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ʧʽʩʢʫ ʜʦ ʧʦʚʝʨʭʥʽ ʚ ʤʝʞʘʭ 70Á - 90Á. ɺʠʭʽʜ ʧʽʩʢʫ ʯʝʨʝʟ ʩʦʧʣʦ ʚʽʜʙʫʚʘʚʩʷ ʧʽʜ 

ʪʠʩʢʦʤ ʄʇʘ55050 ,,ʨ ·º .  

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ ʬʨʘʛʤʝʥʪʽʚ ʟ 

ʝʢʩʧʣʫʘʪʦʚʘʥʦʾ ʪʨʫʙʠ ʙʝʟ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʪʘ ʟ ʥʘʥʝʩʝʥʠʤʠ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʥʘ ʧʦʚʽʪʨʽ ʽ ʩʝʨʝʜʦʚʠʱʽ NS4 

ʋʤʦʚʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 
ʉʝʨʝʜʦ-

ʚʠʱʝ 

N, 

ʮʠʢʣʠ 

*s , 

ʄʇʘ 

ʈʝʟʫʣʴʪʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʙʝʟ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʧʦʚ̔ʪʨʷ 10006724 371,0 ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ 

ʟ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʧʦʚʽʪʨʷ 709213 369,0 ʨʫʡʥʫʚʘʥʥʷ 

ʟ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ NS4 284035 368,0 ʨʫʡʥʫʚʘʥʥʷ 

 

ɺʠʟʥʘʯʠʣʠ, ʱʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ ʚ 

ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʪʨʫʙ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ 

ʪʨʠʚʘʣʦʩʪʽ ʨʝʞʠʤʫ ʦʙʨʦʙʢʠ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 50 ʩ. 

ʊʘʢʦʞ ʜʦʩʣʜ̔ʞʫʚʘʣʠ ʟʨʘʟʢʠ ʪʨʫʙ ʟ ʥʘʥʝʩʝʥʠʤ ʥ̔ʥʦʚʘʮʡ̔ʥʠʤ ʧʦʢʨʠʪʪʷʤ ʥʘ 

ʙ̔ʪʫʤʥʦ-ʧʦʣ̔ʤʝʨʥʡ̔ ʦʩʥʦʚ.̔ ʅʘ ʦʯʠʱʝʥʫ  ̔ ʧʦʚʝʨʭʥʝʚʦ ʟʤʮ̔ʥʝʥʫ ʧʦʚʝʨʭʥʶ 

ʬʨʘʛʤʝʥʪʚ̔ ʜʦʩʣʜ̔ʞʫʚʘʥʠʭ ʪʨʫʙ, ʱʦ ʤʩ̔ʪʠʣʠ ʢʦʥʮʝʥʪʨʘʪʦʨ ʥʘʧʨʫʞʝʥʴ ʥʘʥʦʩʠʣʠ 

ʧʨʘʡʤʝʨ, ʤʦʜʠʬʢ̔ʦʚʘʥʫ ʙʦ̔ʮʠʜʦʤ ʙʪ̔ʫʤʥʦ-ʧʦʣ̔ʤʝʨʥʫ ʤʘʩʪʠʢʫ. ɼʣʷ ʟʤʮ̔ʥʝʥʥʷ 

ʧʦʚʝʨʭʥ ̔ ʤʝʪʘʣʫ ʟʚʝʨʭʫ ʤʦʜʠʬʢ̔ʦʚʘʥʦ ʾ ʤʘʩʪʠʢʠ ʜʦʜʘʪʢʦʚʦ ʥʘʢʣʝʶʚʘʣʠ 

ʟ̔ʦʣʷʮʡ̔ʥʫ ʩʪʨʯ̔ʢʫ. ɿʘʚʜʷʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʩʧʦʩʦʙʫ [8] ʜʦʩʷʛʘʣʦʩʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʦʜʥʦʨʜ̔ʥʝ ʧʦʢʨʠʪʪʷ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʝʭʘʥʯ̔ʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋ ʨʝʟʫʣʴʪʘʪ ̔ ʚʪʦʤʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʢʦʨʦʟʡ̔ʥʦʤʫ ʩʝʨʝʜʦʚʠʱ ̔

NS4 ʧʜ̔ʛʦʪʦʚʣʝʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ ʬʨʘʛʤʝʥʪʚ̔ ʷʢ ʟ ʪʨʫʙ ʟʘʧʘʩʫ, ʪʘʢ  ̔

ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʪʨʫʙ, ʱʦ ʤʩ̔ʪʠʣʠ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʥʘʧʨʫʞʝʥʴ, ʟʤʮ̔ʥʝʥʠʭ 

ʧ̔ʩʢʦʩʪʨʫʤʝʥʝʚʦʶ ʦʙʨʦʙʢʦʶ ʧʦʚʝʨʭʦʥʴ ʤʘʣʦ ʤʩ̔ʮʝ ʨʫʡʥʫʚʘʥʥʷ ʚ ʦʙʦʭ 

ʚʠʧʘʜʢʘʭ. ʆʜʥʘʢ ʢʣ̔ʴʢ̔ʩʪʴ ʮʠʢʣʚ̔ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦ ʟʤʮ̔ʥʝʥʠʭ ʪʘ 

ʦʙʨʦʙʣʝʥʠʭ ʧʨʦʪʠʢʦʨʦʟʡ̔ʥʦ ʬʨʘʛʤʝʥʪʚ̔ ʜʦʩʣʜ̔ʞʫʚʘʥʠʭ ʪʨʫʙ ʙʣ̔ʴʰʝ ʫ 2,7 ʨʘʟʠ 

ʚ̔ʜ ʧʨʦʪʠʢʦʨʦʟʡ̔ʥʦ ʥʝ ʦʙʨʦʙʣʝʥʠʭ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 
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ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʚʪʦʤʥʫ ʤʮ̔ʥ̔ʩʪʴ ʟʤʮ̔ʥʝʥʠʭ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʘʭ ʦʙʨʦʙʣʝʥʥʷ ʬʨʘʛʤʝʥʪʚ̔ ʪʨʫʙ ʟ ʥʘʥʝʩʝʥʠʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ 

ʋʤʦʚʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 
ʉʝʨʝʜʦ-

ʚʠʱʝ 

N, 

ʮʠʢʣʠ 

*s , 

ʄʇʘ 

ʈʝʟʫʣʴʪʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʟ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʪʘ 

ʧ/ʩ ʦʙʨʦʙʢʘ 50 ʩ 
NS4 2010317 368,0 ʨʫʡʥʫʚʘʥʥʷ 

ʟ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ, 

ʧ/ʩ ʦʙʨʦʙʢʘ 50 ʩ ʪʘ 

ʤʦʜʠʬʽʢʦʚʘʥʝ ʧʦʢʨʠʪʪʷ 

NS4 5523048 371,0 ʨʫʡʥʫʚʘʥʥʷ 

 

ʆʜʝʨʞʘʥ ̔ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʜ̔ʯʫʶʪʴ (ʪʘʙʣ. 2), ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʙ̔ 

ʨʝʤʦʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥ̔ʥʦʚʘʮʡ̔ʥʦʛʦ ʙʦ̔ʩʪ̔ʡʢʦʛʦ ʧʨʦʪʠʢʦʨʦʟʡ̔ʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʩʪʘʣʝʚʠʭ ʛʘʟʦʧʨʦʚʦʜʚ̔ ʫʪʨʫʜʥʶ ̒ ʫʪʚʦʨʝʥʥʷ ʚʪʦʤʥʠʭ ʪʘ ʢʦʨʦʟʡ̔ʥʦ-

ʚʪʦʤʥʠʭ ʪʨʽɦ ʠʥ ʥʘ ʦʙʨʦʙʣʶʚʘʥʡ̔ ʧʦʚʝʨʭʥ ̔ʪʨʫʙ. 

ɺʠʩʥʦʚʢʠ. ʂʦʨʦʟʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʚʪʦʤʥʝ ʨʫʡʥʫʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʛʘʟʦʧʨʦʚʽʜʥʠʭ ʪʨʫʙ ʟ ʥʘʥʝʩʝʥʠʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ 

ʥʘʧʨʫʞʝʥʴ. ʊʘʢ, ʟʘ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʢʽʣʴʢʽʩʪʴ 

ʮʠʢʣʽʚ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʬʨʘʛʤʝʥʪʽʚ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ 

ʪʨʫʙ ʚ 2,5 ʨʘʟʠ ʙʽʣʴʰʘ ʥʽʞ ʚ ʢʦʨʦʟʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (NS4). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦ ʟʤʽʮʥʝʥʠʭ ʪʘ 

ʧʨʦʪʠʢʦʨʦʟʽʡʥʦ ʦʙʨʦʙʣʝʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʪʨʫʙ ʧʽʜʚʠʱʫʻʪʴʩʷ ʙʽʣʴʰʝ, ʥʽʞ ʫ        

2,7 ʨʘʟʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʨʝʤʦʥʪʫ ʩʪʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʙʽʦʩʪʽʡʢʦʛʦ ʧʨʦʪʠʢʦʨʦʟʽʡʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʚʢʣʶʯʘʻ 

ʤʦʜʠʬʽʢʦʚʘʥʫ ʙʽʦʮʠʜʦʤ ʙʽʪʫʤʥʦ-ʧʦʣʽʤʝʨʥʫ ʤʘʩʪʠʢʫ ʪʘ ʽʟʦʣʷʮʽʡʥʫ ʩʪʨʽʯʢʫ, ʱʦ 

ʽʩʪʦʪʥʦ ʫʪʨʫʜʥʶʻ ʫʪʚʦʨʝʥʥʷ ʚʪʦʤʥʠʭ ʪʘ ʢʦʨʦʟʽʡʥʦ-ʚʪʦʤʥʠʭ ʪʨʽʱʠʥ ʥʘ 

ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ ʛʘʟʦʧʨʦʚʽʜʥʠʭ ʪʨʫʙ.  

ʃɯʊɽʈɸʊʋʈɸ 

1. ʂʨʠʞʘʥʽʚʩʴʢʠʡ ɭ. ɯ., ʅʠʢʠʬʦʨʯʠʥ ɻ. ʄ.  ʂʦʨʦʟʽʡʥʦ-ʚʦʜʥʝʚʘ ʜʝʛʨʘʜʘʮʽʷ 

ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʾʾ ʟʘʧʦʙʽʛʘʥʥʷ: [ʥʘʫʢ.-ʪʝʭʥ. ʧʦʩʽʙ. ʫ 3-ʭ ʪ.] 
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ʧʽʜ ʟʘʛ. ʨʝʜ. ɺ. ɺ. ʇʘʥʘʩʶʢʘ.  ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ ï ʃʴʚʽʚ: ʚʠʜ-ʚʦ ɯʚʘʥʦ-ʌʨʘʥ-
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ɺʀʈʊʋɸʃʔʅɸʗ ʕʂʉʂʋʈʉʀʗ ʀʉʊʆʈʀʏɽʉʂʀʍ ʇɸʄʗʊʅʀʂʆʄ 

çʂʈʋɻʃʓʁ ɼɺʆʈè ɻ.ʊʈʆʉʊʗʅɽʎ 

 

ʌʝʜʦʪʦʚʘ ʅʘʪʘʣʽʷ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʇʦʥʦʤʘʨʝʥʢʦ ɺʽʢʪʦʨʽʷ ʉʝʨʛʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʉʫʤ,r ʋʢʨʘʠʥʘ  

 

ɺʚʝʜʝʥʠʝ. ɺʠʨʪʫʘʣʴʥʘʷ ʵʢʩʢʫʨʩʠʷ - ʵʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʠ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʠʠ ʚʠʜʝʦ ʠʣʠ ʬʦʪʦʛʨʘʬʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʝʝ 

ʚʨʝʤʷ ʤʳ ʠʤʝʝʤ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʨʝʘʣʠʟʘʮʠʡ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʚʫʢʠ ʤʝʩʪʥʦʩʪʠ, 

ʤʫʟʳʢʘ ʠʣʠ ʜʨʫʛʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ. ʕʪʦ ʨʘʜʠʢʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʨʦʩʤʦʪʨʘ ʪʝʣʝʚʠʟʦʨʘ ʠʣʠ ʣʶʙʳʭ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʪʦʤʫ, ʯʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʦ ʚʨʝʤʷ 

ʪʘʢʦʛʦ ʪʠʧʘ ʧʫʪʝʰʝʩʪʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʝʡʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʫʩʚʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʘ ʠʤʝʥʥʦ ʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʠʤ ʦʙʲʝʢʪʘ, ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʂʨʫʛʣʳʡ ʜʚʦʨ. 

ʉʦʙʩʪʚʝʥʥʦ ʤʦʡ ʧʨʦʝʢʪ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʪʠʧ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʫʨʘ, ʘ ʠʤʝʥʥʦ ʚ ʩʪʠʣʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺʠʨʪʫʘʣʴʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ ʠʤʠʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʭʦʞʝʡ ʠʣʠ ʩʦʚʩʝʤ ʥʝ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʮʝʣʷʭ, ʥʦ ʠ ʚ ʫʯʝʙʥʳʭ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʎʝʣʴ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʠʟʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʛʣʘʚʥʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʘ ʊʨʦʩʪʷʥʝʮ çʂʨʫʛʣʳʡ ɼʚʦʨè, ʩʦʛʣʘʩʥʦ 

ʦʨʠʛʠʥʘʣʦʤ ʠ ʧʝʨʝʥʦʩʘ ʥʘ ʜʚʠʛʘʪʝʣʴ Unreal Engine ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʩʦʟʜʘʥʥʦʡ ʩʮʝʥʝ. 
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ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʧʦʤʦʞʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʛʦʨʦʜʦʤ ʊʨʦʩʪʷʥʝʮ ʉʫʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʝʛʦ 

ʧʘʤʷʪʥʠʢʦʤ çʂʨʫʛʣʳʡ ʜʚʦʨè. ɼʘʥʥʳʡ ʧʨʦʝʢʪ - ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʴ ʜʣʷ 

ʪʫʨʠʩʪʘ ʠʥʪʝʨʝʩʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʋʢʨʘʠʥʳ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʜʦʧʦʣʥʝʥʠʷ, ʧʦʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʩʪʥʦʩʪʴʶ 

ʩʘʤʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʩʤʦʪʨʝʪʴ ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʠʤʝʥʥʦ çʉʪʘʨʘʷ ʂʨʝʧʦʩʪʴè, çɺʦʩʪʦʢ 

ʨʦʢè, çʏʘʡʢʦʚʩʢʠʡ-ʬʝʩʪè. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʪʨʝʭʤʝʨʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʘ ʠʤʝʥʥʦ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʛʦʥʘʣʴʥʘʷ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʠ 

ʩʧʣʘʡʥʦʚʘʷ. ʈʘʟʚʠʪʳʡ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʧʦʩʦʙ ʤʦʜʝʣʠʨʦʚʘʥʠʷ - 

ʧʦʣʠʛʦʥʘʣʴʥʳʡ. ɼʘʥʥʳʡ ʪʠʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʣʠʯʘʝʪʩʷ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ. ʃʶʙʦʡ ʦʙʲʝʢʪ ʧʦʣʠʛʦʥʘʣʴʥʦʡ 

ʛʨʘʬʠʢʠ ʟʘʜʘʝʪʩʷ ʥʘʙʦʨʦʤ ʧʦʣʠʛʦʥʦʚ. ʇʦʣʠʛʦʥ - ʵʪʦ ʧʣʦʩʢʠʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʨʝʭʤʝʨʥʳʡ ʦʙʲʝʢʪ ʢʘʢ ʤʘʩʩʠʚ ʠʣʠ ʢʘʢ 

ʩʪʨʫʢʪʫʨʫ. 

ʉʨʝʜʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʪʦʨ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʫʚʠʜʝʪʴ, ʯʪʦ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʚ ʠʪʦʛʝ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʨʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʧʝʨʝʜʘʚʘʪʴ ʤʝʩʪʥʦʩʪʴ ʠ ʚʥʝʰʥʠʡ ʚʠʜ 

ʩʦʦʨʫʞʝʥʠʷ çʂʨʫʛʣʳʡ ʜʚʦʨè. 

ʈʘʜʠ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʣʦʱʘʜʢʠ ʩ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʤʳ 

ʜʦʣʞʥʳ ʚʳʙʨʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ. ʇʨʦʛʨʘʤʤʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʘʷ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ, ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʪʫʨʘ. ɺʝʜʴ ʛʣʘʚʥʘʷ ʮʝʣʴ - ʧʦʣʥʦʩʪʴʶ ʠʟʦʙʨʘʟʠʪʴ ʵʢʩʪʝʨʴʝʨ ʟʜʘʥʠʷ çʂʨʫʛʣʳʡ 

ʜʚʦʨè ʠ ʙʣʠʞʘʡʰʫʶ ʤʝʩʪʥʦʩʪʴ ʚʦʢʨʫʛ ʥʝʛʦ. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʪʝʢʩʪʫʨ. ʇʨʠ ʠʭ ʩʦʟʜʘʥʠʠ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʘʩʧʝʢʪʳ ʢʘʢ, ʧʦʛʣʦʱʝʥʠʷ ʠ 

ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ, ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʱʠʡ ʚʠʜ ʦʙʲʝʢʪʘ. ɺʩʝ ʵʪʦ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʰʝʡʜʠʥʛʘ, ʯʪʦ ʠ ʧʦʤʦʛʘʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ 
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ʢʘʞʜʘʷ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʝ ʠʣʠ ʠʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʥʘʩʪʨʦʡʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [9]. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʝʢʩʪʫʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʦʪʦ. ɺ ʩʦʟʜʘʥʥʳʝ ʟʘʛʦʪʦʚʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ Adobe 

Photoshop, ʚʝʜʴ ʫ ʥʝʝ ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. ɼʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʥʝ ʙʝʩʧʣʘʪʥʘ, ʥʦ ʜʘʥʥʘʷ ʢʦʤʧʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʝʩʪʦʚʳʡ ʧʝʨʠʦʜ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚ ʤʝʩʷʮ, ʯʪʦ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ 

ʢʣʠʝʥʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʧʘʤʷʪʥʠʢʘ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʵʢʩʢʫʨʩʠʷ ʨʘʩʢʨʳʚʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʢʘʟʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʚʩʝ, ʯʪʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʨʘʩʩʢʘʟʘʪʴ. ʆʱʫʱʝʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʦʙʱʝʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʢ ʧʨʦʜʫʢʪʫ.  

ʉʘʤʫ ʤʦʜʝʣʴ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʜʘʥʠʷ çʂʨʫʛʣʳʡ ʜʚʦʨè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʢʠ 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʘʟʦʚʳʝ ʙʣʦʢʠ ʚ Unreal Engine ʥʘʟʳʚʘʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʠ 

ʩʦʜʝʨʞʘʪ ʤʥʦʞʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʥʦʝ 

ʤʝʥʶ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʫʨʘ (ʨʠʩ. 2). ʀʪʘʢ, ʚ ʮʝʣʦʤ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʡ, ʚʝʜʴ ʢʘʞʜʘʷ 3d ʤʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʚ ʧʨʦʛʨʘʤʤʝ 3Ds 

Max ʠ ʧʝʨʝʥʦʩʠʪʩʷ ʥʝ ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʣʦʞʝʥʠʝ (ʨʠʩ. 3).  

 

 

ʈʠʩʫʥʦʢ 2 ï ʄʝʥʶ ʧʨʠʣʦʞʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 3 ï ʇʝʨʝʥʝʩʝʥʘ ʤʦʜʝʣʴ ʜʦ ʨʫʰʳʷ 
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ɺʳʚʦʜʳ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʧʨʝʜʝʣʝʥʳ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʆʩʚʝʱʝʥʳ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣ ʠʟʙʨʘʥ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ Autodesk 3ds Max, Corona 

Render ʠ Unreal Engine. ɹʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʢ 

ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʝ, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʤʦʜʝʣʠ, ʮʝʣʴ ʩʦʟʜʘʥʠʷ, 

ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʜʛʦʪʦʚʣʝʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʘʙʦʪ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʟʥʘʥʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 3d ʤʦʜʝʣʴ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ çʂʨʫʛʣʳʡ ʜʚʦʨè. 
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ɯʅʌʈɸʉʊʈʋʂʊʋʈɸ ʄʋʃʔʊʀʄʆɼɸʃʔʅʀʍ ʇɽʈɽɺɽɿɽʅʔ 

 

ʏʘʡʢʘ ʅʘʪʘʣʽʷ ɻʨʠʛʦʨʽʚʥʘ, 

ʢ.ʽ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ʅʦʚʘʣʴʩʴʢʘ ʅʘʜʽʷ ɯʚʘʥʽʚʥʘ, 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɿʘʛʘʣʴʥʦʚʽʜʦʤʠʡ ʬʘʢʪ, ʱʦ ʋʢʨʘʾʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ 

ʧʝʨʝʭʨʝʩʪʽ ʛʦʣʦʚʥʠʭ ʪʨʘʥʩôʻʚʨʦʧʝʡʩʴʢʠʭ ʢʦʨʠʜʦʨʽʚ, ʢʦʪʨʽ ʟôʻʜʥʫʶʪʴ ʉʭʽʜʥʫ ʽ 

ɿʘʭʽʜʥʫ ɭʚʨʦʧʫ, ʢʨʘʾʥʠ ɹʘʣʪʽʾ ʟ ʏʦʨʥʦʤʦʨʩʴʢʠʤ ʨʝʛʽʦʥʦʤ, ʪʘ ʷʚʣʷʻʪʴʩʷ 

ʚʘʞʣʠʚʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʭʘʙʦʤ ʤʽʞ ɭʚʨʦʧʦʶ ʪʘ ɸʟʽʻʶ. ʆʜʥʘʢ ʥʝʨʦʟʚʠʥʝʥʘ 

ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʟʘʩʪʘʨʽʣʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʣʠʙʦʢʦ ʚʢʦʨʽʥʝʥʘ ʢʦʨʫʧʮʽʷ 

ʥʝ ʜʘʶʪʴ ʟʤʦʛʠ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʝʢʪʦʨʫ ʢʨʘʾʥʠ ʧʦʩʽʩʪʠ ʛʽʜʥʝ ʤʽʩʮʝ ʥʘ ʢʘʨʪʽ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʘʨʰʨʫʪʽʚ.  

ɺ 2017 ʨʦʮʽ ʋʢʨʘʾʥʫ ʚʢʣʶʯʠʣʠ ʜʦ ʽʥʜʠʢʘʪʠʚʥʠʭ ʢʘʨʪ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ TEN-T. ɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʘ ʪʨʘʥʩʧʦʨʪʥʘ ʤʝʨʝʞʘ TEN-T ï 

ʮʝ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ ʧʨʦʝʢʪ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʜʦ 2050 ʨʦʢʫ ʥʦʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʉ, ʷʢʘ ʤʘʻ ʦʭʦʧʠʪʠ 94 

ʧʦʨʪʠ, 38 ʘʝʨʦʧʦʨʪʽʚ ʽ ʙʣʠʟʴʢʦ 15 ʪʠʩ. ʢʤ ʰʚʠʜʢʽʩʥʠʭ ʟʘʣʽʟʥʠʮʴ. ʇʨʠʻʜʥʘʥʥʷ ʜʦ 

TEN-T ʚʽʜʢʨʠʚʘʻ ʚʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ 

ʟ ʨʦʟʚʠʪʢʫ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʤʽʞ ɭʚʨʦʧʦʶ ʪʘ ɸʟʽʻʶ ʽ ʟʘʢʨʽʧʣʶʻ ʟʘ 

ʋʢʨʘʾʥʦʶ ʩʪʘʪʫʩ ʢʨʘʾʥʠ-ʪʨʘʥʟʠʪʝʨʘ. ʇʦʙʫʜʦʚʘ ʩʫʯʘʩʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʜʝʨʞʘʚʠ 

ʚʠʤʘʛʘʻ ʨʝʚʦʣʶʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ. ʈʦʟʙʫʜʦʚʘ ʝʬʝʢʪʠʚʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʜʣʷ ʋʢʨʘʾʥʠ.  

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ 

çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴè ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʩʢʣʘʜʦʚʠʭ ʜʣʷ 

ʦʢʨʝʩʣʝʥʥʷ ʥʘʧʨʷʤʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʫʯʘʩʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʋʢʨʘʾʥʽ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʆʩʥʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴè ʻ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʫʛʦʜʘʭ ʟ ʧʠʪʘʥʴ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʘʭ. 

ʂʨʽʤ ʪʦʛʦ, ʦʩʥʦʚʦʶ ʜʣʷ ʦʢʨʝʩʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʾ ʩʠʩʪʝʤʠ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʚʯʝʥʠʭ ʟ ʧʨʦʙʣʝʤ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʩʧʦʨʽʜʥʝʥʠʭ ʪʝʤ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. 

ʆʧʨʘʮʶʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣ̫ ʟôʷʩʫʚʘʥʥʷ 

ʜʝʬʽʥʽʮʽʾ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴè ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʠʭ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ. ʄʝʪʦʜ 

ʜʽʘʣʝʢʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʠʚ ʧʨʦʥʠʢʥʫʪʠ ʚ ʩʫʪʥʽʩʪʴ ʚʠʟʥʘʯʝʥʴ ʰʣʷʭʦʤ 

ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʧʨʝʜʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ï ʥʘ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʡ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʞʥʦʾ ʟ 

ʥʠʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʴʦʛʦ ʤʝʪʦʜʫ ï ʩʠʥʪʝʟʫ ï ʚʽʜʙʫʣʦʩʷ ʦʙôʻʜʥʘʥʥʷ 

ʚʠʦʢʨʝʤʣʝʥʠʭ ʯʘʩʪʠʥ, ʯʠʩʣʝʥʥʠʭ ʚʠʟʥʘʯʝʥʴ ʪʘ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ ʚ ʻʜʠʥʝ 

ʮʽʣʽʩʥʝ ʩʧʝʮʠʬʽʯʥʝ ʧʦʥʷʪʪʷ. ʄʝʪʦʜʦʤ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘʛʘʣʴʥʽ ʦʟʥʘʢʠ 

ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʮʽʣʽʩʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʥʷʪʪʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʈʦʟʛʣʷʜʘʶʯʠ 

ʧʦʥʷʪʪʷ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴè ʥʝʦʙʭʽʜʥʦ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʨʦʟʽʙʨʘʪʠʩʷ ʟ ʪʝʨʤʽʥʦʤ çʤʫʣʴʪʠʤʦʜʘʣʴʥʽʩʪʴè ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ. ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽʩʥʫʻ ʧʨʘʢʪʠʯʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʩʘʤʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ, ʱʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʠʤ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʥʦʨʤʘʪʠʚʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʝʨʤʽʥʦʣʦʛʽʾ ʬʦʨʤʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʧʨʘʢʪʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʽ ʥʘʚʽʪʴ ʜʝʱʦ 

ʛʘʣʴʤʫʻʪʴʩʷ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʝʥʪʦʤʦʣʦʛʽʶ ʪʝʨʤʽʥʫ, ʥʝʦʙʭʽʜʥʦ ʫʪʦʯʥʠʪʠ, ʱʦ ʩʣʦʚʦ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʡ ʤʘʻ ʣʘʪʠʥʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ çmultimodalisè, ʜʝ multus ï 
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ʯʠʩʣʝʥʥʠʡ ʽ modus ï ʤʽʨʘ, ʨʦʟʤʽʨ) [1]. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʥʦʞʠʥʥʽʩʪʴ ʬʦʨʤʠ 

ʩʪʦʩʫʻʪʴʩʷ ʤʥʦʞʠʥʥʦʩʪʽ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ. 

ʄʽʞʥʘʨʦʜʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʱʦʜʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʚ ʩʚʽʪʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʦʶ, ʥʦʩʠʪʴ ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʅʘ ʩʫʯʘʩʥʠʡ ʤʦʤʝʥʪ ʜʘʥʠʡ ʯʘʩ ʥʝ ʫʭʚʘʣʝʥʦ ʻʜʠʥʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ, ʷʢʠʡ ʙʠ ʧʦʚʥʽʩʪʶ ʚʨʝʛʫʣʴʦʚʘʚ ʫʩʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʧʠʪʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ.  

ʆʩʥʦʚʥʽ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʩʫʪʥʽʩʥʽ ʧʦʥʷʪʪʷ ʧʨʦʧʠʩʘʥʽ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʘʢʪʘʭ 

(ʫʛʦʜʘʭ), ʷʢʽ ʧʦʚʥʽʩʪʶ ʧʨʠʩʚʷʯʝʥʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʤ ʧʝʨʝʚʝʟʝʥʥʷʤ. ɼʦ ʪʘʢʦʛʦ 

ʧʝʨʝʣʽʢʫ ʧʦʪʨʽʙʥʦ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʤʽʞʥʘʨʦʜʥʽ ʫʛʦʜʠ: ʂʦʥʚʝʥʮʽʶ ʧʨʦ 

ʤʽʞʥʘʨʦʜʥʽ ʟʘʣʽʟʥʠʯʥʽ ʧʝʨʝʚʝʟʝʥʥʷ (COTIF) (ɹʝʨʥ, 9 ʪʨʘʚʥʷ 1980 ʨ.) [2], 

ʂʦʥʚʝʥʮʽʶ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ ʧʨʦ ʤʽʞʥʘʨʦʜʥʽ ʟʤʽʰʘʥʽ ʧʝʨʝʚʝʟʝʥʥʷ 

ʚʘʥʪʘʞʽʚ (ɾʝʥʝʚʘ, 24 ʪʨʘʚʥʷ 1980 ʨ.) [3]; ɭʚʨʦʧʝʡʩʴʢʫ ʫʛʦʜʫ ʧʨʦ ʥʘʡʚʘʞʣʠʚʽʰʽ 

ʣʽʥʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʦʙôʻʢʪʠ (ʉʃʂʇ) 

(ɾʝʥʝʚʘ, 1 ʣʶʪʦʛʦ 1991 ʨ.) [4]. ʂʨʽʤ ʪʦʛʦ, ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ ʤʽʩʪʷʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʚʝʥʮʽʡ, ʷʢʽ 

ʧʨʠʩʚʷʯʝʥʦ ʧʝʨʝʚʝʟʝʥʥʶ ʚʘʥʪʘʞʽʚ ʧʝʚʥʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʫ.  

ɸʥʘʣʽʟ ʪʝʢʩʪʫ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʘʢʪʽʚ, ʦʧʨʘʮʶʚʘʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ, ʷʢ çʊʝʨʤʽʥʦʣʦʛʽʷ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴè (Terminology on combined transport) (ʅʴʶ ʁʦʨʢ ï ɾʝʥʝʚʘ 2001 ʨ.) 

[5], ʘ ʪʘʢʦʞ ɼʦʧʦʚʽʜʴ, ʧʽʜʛʦʪʦʚʣʝʥʘ ʩʝʢʨʝʪʘʨʝʤ ʖʅʂʊɸɼ çɿʜʽʡʩʥʝʥʥʷ ʧʨʘʚʠʣ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè (ɯmplementation of multimodal transport rules), 

ʫʭʚʘʣʝʥʘ ʂʦʥʬʝʨʝʥʮʽʻʶ ʆʆʅ ʟ ʪʦʨʛʽʚʣʽ ʪʘ ʨʦʟʚʠʪʢʫ (Unated Nation Conference 

on Trade and Development, UNCTAD) (27 ʯʝʨʚʥʷ, 2001 ʨ.) [6], ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʨʘʚʽ ʚʽʜʩʫʪʥʻ 

ʥʦʨʤʘʪʠʚʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʻʜʠʥʦʛʦ ʧʦʥʷʪʪʷ çʤʫʣʴʪʠʤʦʜʘʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷè. ɺ 

ʮʽʣʦʤʫ ʞ ʙʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ çʤʫʣʴʪʠʤʦʜʘʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷè ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʝʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʟʤʽʰʘʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʽʚ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʚʢʣʶʯʘʶʪʴ ʧʦʥʷʪʪʷ 
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çʽʥʪʝʨʤʦʜʘʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷè, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʩʪʫʧʘʶʪʴ ʧʽʜʚʠʜʦʤ 

çʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴè.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʨʤʽʥ çʤʫʣʴʪʠʤʦʜʘʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷè, ʷʢ ʽ ʡʦʛʦ ʝʢʚʽʚʘʣʝʥʪ 

çʤʫʣʴʪʠʤʦʜʘʣʴʥʝ ʩʧʦʣʫʯʝʥʥʷè, ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʧʨʠ ʦʜʥʦʤʫ ʧʝʨʝʚʝʟʝʥʥʽ. ɸʣʝ ʚ ʫʤʦʚʘʭ ʧʨʠʩʢʦʨʝʥʠʭ ʷʢʽʩʥʠʭ ʟʤʽʥ 

ʧʨʦʮʝʩʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʟʘʣʫʯʝʥʥʷʤ ʥʘʡʩʫʯʘʩʥʽʰʠʭ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʪʝʨʤʽʥ çʤʫʣʴʪʠʤʦʜʘʣʴʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷè ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʦ ʩʠʥʦʥʽʤʦʤ ʪʝʨʤʽʥʫ çʧʨʷʤʝ ʟʤʽʰʘʥʝ 

ʩʧʦʣʫʯʝʥʥʷè, ʚʽʥ ʚʽʜʦʙʨʘʞʘʻ ʷʢʽʩʥʦ ʥʦʚʠʡ ʝʪʘʧ ʚʟʘʻʤʦʜʽʾ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʫʯʘʩʥʦʾ ʤʘʢʨʦʣʦʛʽʩʪʠʢʠ. 

ʆʟʥʘʢʘʤʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ ʻ: ʥʘʷʚʥʽʩʪʴ 

ʻʜʠʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʜʦʩʪʘʚʢʠ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʜʦ ʢʽʥʮʝʚʦʛʦ ʧʫʥʢʪʫ; ʻʜʠʥʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʚʦʻʯʘʩʥʽʩʪʴ ʜʦʩʪʘʚʢʫ ʚʘʥʪʘʞʫ ʪʘ ʟʘ ʡʦʛʦ ʩʪʘʥ ʥʘ ʚʩʴʦʤʫ 

ʰʣʷʭʫ ʧʝʨʝʚʝʟʝʥʥʷ; ʥʘʷʚʥʽʩʪʴ ʻʜʠʥʦʛʦ ʜʦʛʦʚʦʨʫ; ʻʜʠʥʘ ʥʘʩʢʨʽʟʥʘ ʩʪʘʚʢʘ ʬʨʘʭʪʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʻʜʠʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʜʦʢʫʤʝʥʪʫ. ʆʪʞʝ, çʤʫʣʴʪʠʤʦʜʘʣʴʥʽʩʪʴè 

ʷʢ ʧʦʥʷʪʪʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʥʷʪʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ 

ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ: ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʘʥʪʘʞʥʠʭ ʦʜʠʥʠʮʴ ʪʘ ʪʝʨʤʽʥʘʣʽʚ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʣʫʤʘʯʝʥʥʷ ʪʝʨʤʽʥʫ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè (infrastructure: infra- 

+ structure) ʚʽʜʦʤʠʤ ʩʣʦʚʥʠʢʦʤ çOnline Etymology Dictionaryè, ʩʣʦʚʦ ʦʟʥʘʯʘʻ 

çʫʩʪʘʥʦʚʢʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʦʧʝʨʘʮʽʾ ʯʠ ʩʠʩʪʝʤʠè. 

ʃʘʪʠʥʩʴʢʠʡ ʧʨʝʬʽʢʩ çinfraè, ʱʦ ʦʟʥʘʯʘʻ çʥʠʞʯʝè, ʪʦʙʪʦ ʪʝ, ʱʦ ʷʚʣʷʻʪʴʩʷ 

ʦʩʥʦʚʦʶ. çstructuraè ï ʙʫʜʦʚʘ, ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ʊʝʨʤʽʥ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʩʧʦʯʘʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʠʢʣʶʯʥʦ ʫ 

ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ ʌʨʘʥʮʽʾ (ʟ 1875 ʨ.), ʧʽʟʥʽʰʝ ʙʫʚ ʟʘʧʦʟʠʯʝʥʠʡ ʽ ʜʦ ʘʥʛʣʽʡʩʴʢʦʾ 

ʤʦʚʠ (ʟ 1887 ʨ.) [7].  

ʅʘʧʨʠʢʽʥʮʽ XVIII ï ʧʦʯʘʪʢʫ ʍɯʍ ʩʪ. ʪʝʨʤʽʥ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʧʦʯʠʥʘʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʝʢʦʥʦʤʽʯʥʦʾ ʪʝʦʨʽʾ. ʊʘʢ, ɸ. ʉʤʽʪ, 

ʦʙˇʨʫʥʪʦʚʫʶʯʠ ʧʨʠʥʮʠʧ çʥʝʚʠʜʠʤʦʾ ʨʫʢʠ ʨʠʥʢʫè, ʧʦʢʣʘʜʘʚ ʥʘ ʜʝʨʞʘʚʫ 

https://www.etymonline.com/word/infrastructure#etymonline_v_6466
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ʬʫʥʢʮʽʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʽʥʚʝʩʪʦʨʘ (ʦʙʦʚôʷʟʦʢ ʫʪʨʠʤʫʚʘʪʠ ʛʨʦʤʘʜʩʴʢʽ 

ʩʧʦʨʫʜʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʫʩʪʘʥʦʚʠ) [8].  

ʆʢʩʬʦʨʜʩʴʢʠʡ ʩʣʦʚʥʠʢ çʆxforddictionariesè ʜʘʻ ʥʘʩʪʫʧʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʨʤʽʥʫ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè: çʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʽ 

ʩʧʦʨʫʜʠ (ʥʘʧʨʠʢʣʘʜ, ʙʫʜʽʚʣʽ, ʜʦʨʦʛʠ, ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ), ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʘè [9]. 

ɺ ʩʝʨʝʜʠʥʽ ʍʍ ʩʪ. ʧʦʥʷʪʪʷ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʪʝʦʨʽʾ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʪʝʦʨʽʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʘʫʢʦʚʦʤʫ ʨʦʟʚʠʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʦʙôʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʟʘ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ, ʬʫʥʢʮʽʷʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʟʘ 

ʤʘʩʰʪʘʙʘʤʠ ʨʦʟʚʠʪʢʫ, ʟʘ ʩʝʨʝʜʦʚʠʱʝʤ ʪʦʱʦ. ɺʠʜʽʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʦ, ʰʣʷʭʦʤ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʢʨʝʤʠʭ 

ʬʫʥʢʮʽʡ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ. ɼʦ ʤʘʪʝʨʽʘʣʴʥʠʭ ʫʤʦʚ ʥʘʣʝʞʠʪʴ ʥʘʷʚʥʽʩʪʴ ʨʦʟʚʠʥʫʪʦʾ ʤʝʨʝʞʽ ʰʣʷʭʽʚ 

ʩʧʦʣʫʯʝʥʥʷ, ʟʘʩʦʙʽʚ ʟʚôʷʟʢʫ, ʤʝʨʝʞ ʝʣʝʢʪʨʦ- ʪʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʦʱʦ, ʘ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ï ʥʘʷʚʥʽʩʪʴ ʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚʥʠʭ ʽ ʧʨʠʚʘʪʥʠʭ 

ʽʥʩʪʠʪʫʪʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʴʥʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʝʢʦʥʦʤʽʢʠ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʩʠʩʪʝʤ, ʩʧʦʨʫʜ, 

ʦʨʛʘʥʽʟʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʘʣʫʟʝʡ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʨʘʥʩʧʦʨʪ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʪʨʘʢʪʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʥʘ ʟʽ ʩʢʣʘʜʦʚʠʭ 

ʯʘʩʪʠʥ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʠʨʦʙʥʠʮʪʚʘ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʠʩʪʫʧʘʻ ʷʢ ʬʘʢʪʦʨ, 

ʦʨʛʘʥʽʟʫʶʯʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʦʩʪʽʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʩʚʦʻʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʧʝʚʥʠʭ 

ʪʝʨʠʪʦʨʽʡ. 

ɹʫʜʫʯʠ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʠʨʦʙʥʠʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʝʢʦʥʦʤʽʢʠ, ʪʨʘʥʩʧʦʨʪ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʻ çʚʣʘʩʥʫè ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʧʦʨʪʫ ʽ ʩʫʢʫʧʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʦʩʥʦʚʦʶ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ. 
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ʋʢʨʘʾʥʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʥʝ ʤʽʩʪʠʪʴ ʻʜʠʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ çʦʙôʻʢʪ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʫè. ɺ ʪʦʡ ʞʝ ʯʘʩ ʘʥʘʣʽʟ ʛʘʣʫʟʝʚʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʥʘʩʪʫʧʥʝ.  

ɸʥʪʠʤʦʥʦʧʦʣʴʥʠʡ ʢʦʤʽʪʝʪ ʋʢʨʘʾʥʠ, ʨʦʟʛʣʷʥʫʚʰʠ ʧʦʜʘʥʥʷ ɼʝʧʘʨʪʘʤʝʥʪʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʢʦʥʪʨʦʣʶ ʜʝʨʞʘʚʥʦʾ ʜʦʧʦʤʦʛʠ ʚʽʜ 28 ʣʶʪʦʛʦ 2018 ʨʦʢʫ ˉ 500-

01/20-ʧ ʦʧʨʠʣʶʜʥʠʚ ʥʦʨʤʘʪʠʚʥʠʡ ʘʢʪ çʈʦʟôʷʩʥʝʥʥʷ ʟ ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʜʝʨʞʘʚʥʦʾ ʜʦʧʦʤʦʛʠè, ʜʝ ʚʩʪʘʥʦʚʠʚ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

çʦʙôʻʢʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʜʦ ʦʙôʻʢʪʽʚ ʪʨʘʥʩʧʦʨʪʫ [10]. 

ʂʨʽʤ ʪʦʛʦ, ʧʝʚʥʽ ʪʨʘʢʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʷʪʴʩʷ ʫ ʽ ʚ 

ʽʥʰʠʭ ʛʘʣʫʟʝʚʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʘʭ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ: ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ 

çʇʨʦ ʤʦʨʩʴʢʽ ʧʦʨʪʠè ʚʽʜ 17.05.2012 ˉ 4709-VI ; ʊʝʭʥʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ ʙʝʟʧʝʢʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʘʪʚʝʨʜʞʝʥʠʡ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 11.07.2013 ˉ 494; ʃʠʩʪ ʄʽʥʽʩʪʝʨʩʪʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʋʢʨʘʾʥʠ ʚʽʜ 05.12.2017 ˉ 12571/12/10-17 ʪʦʱʦ. ʊʘʢ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 1 ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʜʦʩʪʫʧ ʜʦ ʦʙôʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʨʘʥʩʧʦʨʪʫ, ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʟ 

ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞè: ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙôʻʢʪʘ 

ʪʨʘʥʩʧʦʨʪʫ ï ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʽ ʩʧʦʨʫʜʠ ʘʚʽʘʮʽʡʥʦʛʦ, 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʟʘʣʽʟʥʠʯʥʦʛʦ, ʤʦʨʩʴʢʦʛʦ ʽ ʨʽʯʢʦʚʦʛʦ, ʪʨʫʙʦʧʨʦʚʽʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʤʽʩʴʢʦʛʦ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʘʙʦ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠʩʷ 

ʚʣʘʩʥʠʢʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʙôʻʢʪʘ ʜʦʩʪʫʧʫ ʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘʤʦʚʥʠʢʫ ʥʘ 

ʜʦʛʦʚʽʨʥʠʭ ʟʘʩʘʜʘʭ [11].  

ʇʽʜʩʫʤʦʚʦʶʯʠ ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʘʢʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʫʟʘʛʘʣʴʥʠʪʠ, ʱʦ ʦʙôʻʢʪʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʚʢʣʯʁʘʶʪʴ ʚ ʩʝʙʝ ʟʘʣʽʟʥʠʯʥʽ, ʪʨʘʤʚʘʡʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʚʦʜʥʽ ʰʣʷʭʠ, ʢʦʥʪʘʢʪʥʽ 

ʣʽʥʽʾ, ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ, ʪʫʥʝʣʽ, ʝʩʪʘʢʘʜʠ, ʤʦʩʪʠ, ʚʦʢʟʘʣʠ, ʟʘʣʽʟʥʠʯʥʽ ʪʘ 

ʘʚʪʦʙʫʩʥʽ ʩʪʘʥʮʽʾ, ʤʝʪʨʦʧʦʣʽʪʝʥʠ, ʘʝʨʦʜʨʦʤʠ ʽ ʘʝʨʦʧʦʨʪʠ, ʦʙôʻʢʪʠ ʩʠʩʪʝʤ 

ʟʚôʷʟʢʫ, ʥʘʚʽʛʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʙʫʜʽʚʣʽ, 

ʩʧʦʨʫʜʠ, ʧʨʠʩʪʨʦʾ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 
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ʈʦʟʛʣʷʥʫʚʰʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʧʦʻʜʥʘʚʰʠ ʮʝ 

ʚʠʟʥʘʯʝʥʥʷ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʦʞʝʤʦ ʩʫʪʥʽʩʥʦ 

ʦʢʨʝʩʣʠʪʠ ʧʦʥʷʪʪʷ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴè. ɼʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚʭʦʜʷʪʴ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʽ ʰʣʷʭʠ ʩʧʦʣʫʯʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʽ ʪʝʨʤʽʥʘʣʴʥʽ ʦʙôʻʢʪʠ 

ʨʽʟʥʦʛʦ ʪʠʧʫ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʛʣʷʜ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ ʚʝʜʝʪʴʩʷ ʚ ʘʩʧʝʢʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʩʫʯʘʩʥʦʾ ʤʘʢʨʦʣʦʛʽʩʪʠʢʠ. ʊʨʘʥʩʧʦʨʪʥʽ ʪʝʨʤʽʥʘʣʠ ʤʘʶʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʷʢʦʩʪʽ 

ʦʙôʻʢʪʽʚ, ʷʢʽ, ʧʦʨʷʜ ʟ ʧʨʦʮʝʩʘʤʠ ʚʘʥʪʘʞʥʦʛʦ ʨʫʭʫ ʚ ʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʮʝʩʠ ʨʫʭʫ ʚʘʥʪʘʞʽʚ ʚ ʤʘʢʨʦʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʩʚʽʪʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʽʥʪʝʛʨʘʮʽʾ ʪʝʨʤʽʥʘʣʽʚ ʚ ʩʪʨʫʢʪʫʨʫ ʤʽʞʥʘʨʦʜʥʠʭ 

ʣʦʛʽʩʪʠʯʥʠʭ ʮʝʥʪʨʽʚ. ʇʨʠ ʨʦʟʛʣʷʜʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʩʪʚʦʨʝʥʥʽ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʽʩʪʠʯʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʦʙôʻʜʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʨʘʥʩʧʦʨʪʥʦ-ʨʦʟʧʦʜʽʣʴʯʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʮʝʥʪʨʽʚ, 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ ʫʩʽʭ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʧʝʨʝʚʽʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʜʘʪʥʫ ʥʘʜʘʪʠ ʷʢʽʩʥʠʡ ʩʝʨʚʽʩ 

ʚʥʫʪʨʽʰʥʽʤ ʘʙʦ ʟʦʚʥʽʰʥʽʤ ʩʧʦʞʠʚʘʯʘʤ ʧʨʠ ʤʽʥʽʤʽʟʘʮʽʾ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ. 

ɺʠʩʥʦʚʢʠ./Conclusions. çʄʫʣʴʪʠʤʦʜʘʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷè ï ʮʝ ʧʦʥʷʪʪʷ, ʷʢʝ 

ʚʽʜʥʦʩʠʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʦʣʽʪʠʢʠ ʢʦʞʥʦʾ ʢʨʘʾʥʠ ʟʦʢʨʝʤʘ ʪʘ 

ʩʚʽʪʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʜʦ ʩʪʚʦʨʝʥʥʷ ʨʦʟʛʘʣʫʞʝʥʦʾ 

ʮʽʣʽʩʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ.  

ʈʦʟʙʫʜʦʚʘ ʝʬʝʢʪʠʚʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʥʝʤʘʪʝʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʦʩʥʦʚʫ ʷʢʠʭ 

ʩʢʣʘʜʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʝʢʦʥʦʤʽʯʥʫ ʧʨʠʨʦʜʫ ʪʘ ʬʫʥʢʮʽʾ ʦʙôʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʝʨʝʣʽʢ ʷʢʠʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʨʝʙʘʤʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, ʘ 

ʪʘʢʦʞ ʩʧʨʦʤʦʞʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ.  
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ʄɽʊʆɼʀ ɼɯɸɻʅʆʉʊʀʂʀ ɼʆʇʆʄɯɾʅʀʍ ʄɸʐʀʅ 

ɽʃɽʂʊʈʆʈʋʍʆʄʆɻʆ ʉʂʃɸɼʋ 

 

ʐʘʧʦʚʘʣʦʚ ʆʣʝʢʩʘʥʜʨ ʉʝʨʛʽʡʦʚʠʯ 

ɸʩʧʽʨʘʥʪ  

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ  

ʽʤʝʥʽ ʘʢ. ɺ. ʃʘʟʘʨʷʥʘ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ ʚ ʷʢʦʩʪʽ ʪʷʛʦʚʦʛʦ ʧʨʠʚʦʜʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠʬʘʟʥʽ ʘʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʠʤ ʨʦʪʦʨʦʤ 

(ɸʊɽɼ). ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʷʛʦʚʠʤʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

ʣʦʢʦʤʦʪʠʚʥʠʡ ɸʊɽɼ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʠʤ ʨʦʪʦʨʦʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʨʷʜʦʤ 

ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ: ʟʥʘʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʨʦʟʤʽʨʘʭ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʜʚʠʛʫʥʘʤʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʟʙʽʣʴʰʝʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʧʨʦʩʪʦʪʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʥʠʞʝʥʘ ʚʘʨʪʽʩʪʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɸʊɽɼ ʣʦʢʦʤʦʪʠʚʘ, ʟʙʽʣʴʰʝʥʘ 

ʚʘʛʦʚʘ ʥʦʨʤʘ ʧʦʪʷʛʽʚ. 

ʃʦʢʦʤʦʪʠʚʥʽ ɸʊɽɼ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʢʘʟʫʶʪʴ ʩʚʦʶ ʚʠʪʨʠʚʘʣʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʦʪʝ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʜʚʠʛʫʥʘ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʣʠʢʘʻ ʧʝʨʝʜʯʘʩʥʠʡ ʚʠʭʽʜ ʟ ʣʘʜʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ. ɺ ʨʦʙʦʪʽ ʨʘʧʪʦʚʠʡ ʚʠʭʽʜ ʟ ʣʘʜʫ ɸʊɽɼ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʚʠʷʚʠʪʠ ʜʝʬʝʢʪ ʥʘ ʩʘʤʽʡ ʨʘʥʥʽʡ 

ʩʪʘʜʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʧʝʨʝʜʠʪʠ ʧʦʷʚʠ ʩʝʨʡʦʟʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʤʘʰʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʛʣʷʜ ʤʦʞʣʠʚʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʷʢ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʨʝʤʦʥʪʽ ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʨʦʙʦʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿʛʽʜʥʦ ɼʉʊʋ 2582:2017 ʢʦʞʥʘ ʚʠʛʦʪʦʚʣʝʥʘ, ʘ 

ʪʘʢʦʞ ʚʽʜʨʝʤʦʥʪʦʚʘʥʘ ʪʷʛʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʤʘʰʠʥʘ ʧʦʚʠʥʥʘ ʧʨʦʡʪʠ ʧʨʠʡʤʘʣʴʥʦ-

ʟʜʘʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɺ ʧʨʦʛʨʘʤʫ ʧʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ɸʊɽɼ ʚʭʦʜʠʪʴ: ʚʠʤʽʨ ʦʧʦʨʫ ʦʙʤʦʪʦʢ ʢʦʞʥʦʾ ʬʘʟʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʫ, 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʚʠʧʨʦʙʫʚʘʥʥʷ 
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ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʘ ʪʘʢʦʞ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʥʘʛʨʽʚʘʥʥʷ. ɺʩʽ ʧʨʠʚʝʜʝʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ ʟʘʚʦʜʩʴʢʠʭ ʽ ʜʝʧʦʚʩʴʢʠʭ ʨʝʤʦʥʪʽʚ. 

ʇʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤʠ ʽ ʜʦʩʪʦʚʽʨʥʠʤʠ ʟʘ ʫʤʦʚʠ ʧʦʚʥʦʛʦ ʜʦʪʨʠʤʘʥʥʷ 

ʨʝʛʣʘʤʝʥʪʫ ʚʠʧʨʦʙʫʚʘʥʴ. ʇʨʦʪʝ ʥʝ ʢʦʞʥʝ ʜʝʧʦ ʤʘʻ ʜʘʥʽ ʩʪʝʥʜʠ, ʱʦ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻ ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʫ ʚʠʩʫʚʘʶʪʴʩʷ ʚʠʤʦʛʠ ʧʦ ʟʙʽʣʴʰʝʥʥʶ 

ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʨʦʙʽʛʽʚ, ʪʦ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. 

ɺʽʜʦʤʽ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʩʠʥʭʨʦʥʥʦʾ 

ʤʘʰʠʥʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʚʝʣʠʯʠʥ ʩʪʨʫʤʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʙʨʘʮʽʾ ʪʘ 

ʘʢʫʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ. ʅʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʠʢʘ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʩʥʦʚʘʥʘ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʢʨʝʪʥʦʾ 

ʪʦʯʢʠ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ, ʽ ʟʨʽʚʥʷʥʥʷ ʾʾ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʥʘ 

ʚʠʤʢʥʝʥʥʷ ʤʘʰʠʥʠ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʨʦʪʝ ʮʷ ʤʝʪʦʜʠʢʘ ʥʝ 

ʚʠʟʥʘʯʘʻ ʧʨʠʯʠʥʫ ʧʝʨʝʛʨʽʚʫ ʦʙʤʦʪʢʠ, ʪʦʙʪʦ ʥʝ ʚʠʟʥʘʯʘʻ ʟʘ ʷʢʠʭ ʬʘʢʪʦʨʽʚ 

ʦʙʤʦʪʢʘ ʧʝʨʝʛʨʽʚʘʻʪʴʩʷ: ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʯʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʯʠ ʚʠʪʢʦʚʽ 

ʟʘʤʠʢʘʥʥʷ, ʘʙʦ ʦʙʨʠʚ ʬʘʟ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ (ʨʦʪʦʨʘ), ʘʙʦ ʯʝʨʝʟ ʟʥʦʩ 

ʧʽʜʰʠʧʥʠʢʽʚ, ʯʠ ʽʥʰʽ ʧʨʠʯʠʥʠ. ɺʽʙʨʦʘʢʫʩʪʠʯʥʘ ʤʝʪʦʜʠʢʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʥʘ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ  ʚ 

ʨʝʘʣʽʟʘʮʽʾ ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʰʫʤʽʚ ʚ ʢʫʟʦʚʽ 

ʝʣʝʢʪʨʦʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ. 

ʊʘʢʦʞ ʚʽʜʦʤʘ ʤʝʪʦʜʠʢʘ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ ʪʘ 

ʾʭ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʩʪʘʥ ʧʽʜʰʠʧʥʠʢʦʚʠʭ 

ʚʫʟʣʽʚ. ʉʫʪʴ ʤʝʪʦʜʘ ʧʦʣʷʛʘʻ ʚ ʧʝʨʽʦʜʠʯʥʽʡ ʨʝʻʩʪʨʘʮʽʾ ʽ ʚʠʢʦʥʘʥʥʶ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʠʭ ʩʪʨʫʤʽʚ ʪʘ ʦʪʨʠʤʘʥʥʽ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʤʽʚ ʘʩʠʥʭʨʦʥʥʦʾ ʤʘʰʠʥʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ 
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ʘʥʘʣʦʛʽʯʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʪʨʫʤʽʚ ʘʩʠʥʭʨʦʥʥʠʭ ʤʘʰʠʥ ʟʽ 

ʩʧʨʘʚʥʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ. 

ɺʯʝʥʠʤʠ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʦʙʤʦʪʦʢ ʘʩʠʥʭʨʦʥʥʠʭ ʤʘʰʠʥ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʝʻʩʪʨʘʮʽʾ 

ʨʝʘʣʴʥʠʭ ʬʘʟʥʠʭ ʥʘʧʨʫʛ ʞʠʚʣʝʥʥʷ, ʩʧʦʞʠʚʘʥʠʭ ʩʪʨʫʤʽʚ, ʽ ʤʦʜʝʣʶʚʘʥʥʶ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʜʚʠʛʫʥʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʧʦʨʽʚʥʷʥʥʷʤ ʟ ʨʝʟʫʣʴʪʫʶʯʠʤ ʦʙʝʨʪʦʚʠʤ ʤʘʛʥʽʪʥʠʤ 

ʧʦʣʝʤ ʽ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦ ʩʧʨʘʚʥʦʛʦ ʜʚʠʛʫʥʘ ʧʦ 

ʧʨʠʟʥʘʢʘʤ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʦʙʝʨʪʦʚʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ, ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙʤʦʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʯʝʥʠʤʠ ʨʦʟʨʦʙʣʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɽɼ. ʂʦʞʝʥ ʤʝʪʦʜ ʤʘʻ ʷʢ ʧʝʨʝʚʘʛʠ ʪʘʢ ʽ 

ʥʝʜʦʣʽʢʠ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʢʦʞʝʥ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ. 

ʉʠʩʪʝʤʘ ʚʟʘʻʤʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʝ ʟʥʷʪʪʷ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʦʪʞʝ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ɸʊɽɼ ʚ ʨʦʙʦʪʽ ʥʝ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ. 

ʄʝʪʦʜ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʛʨʽʚʫ ʦʙʤʦʪʦʢ ʪʝʭʥʽʯʥʦ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʦʙʦʪʽ, ʚʘʨʪʽʩʪʴ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʨʽʚʥʷʥʦ 

ʥʠʟʴʢʘ, ʘ ʪʦʯʥʽʩʪʴ ʚʠʩʦʢʘ ,ʦʪʞʝ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɽɼ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʜʘʪʯʠʢʽʚ. 

ɺʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɽɼ ʜʦʩʪʘʪʥʴʦ 

ʪʦʯʥʠʡ, ʘʣʝ ʩʢʣʘʜʥʠʡ ʚ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʥʘʯʥʠʤʠ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤʠ ʰʫʤʘʤʠ ʚ ʢʫʟʦʚʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦʶ 

ʩʢʣʘʜʥʽʩʪʶ ʤʦʥʪʘʞʫ ʜʘʪʯʠʢʽʚ ʽ ʚʠʩʦʢʦʶ ʾʭ ʚʘʨʪʽʩʪʶ. 

ʄʝʪʦʜ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɽɼ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ 

ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ ʪʘ ʾʭ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʨʽʟʥʷʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʦʪʦʶ ʤʦʥʪʘʞʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʦʤʫ 

ʮʽʣʢʦʤ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʥʘ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ. 
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ʄʝʪʦʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɽɼ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʝʻʩʪʨʘʮʽʾ 

ʨʝʘʣʴʥʠʭ ʬʘʟʥʠʭ ʥʘʧʨʫʛ ʞʠʚʣʝʥʥʷ, ʩʧʦʞʠʚʘʥʠʭ ʩʪʨʫʤʽʚ, ʽ ʤʦʜʝʣʶʚʘʥʥʽ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɽɼ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɺʠʩʥʦʚʢʠ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ. ʉʝʨʝʜ ʥʠʭ 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʜʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ 

ʜʝʬʝʢʪʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʫ, ʥʝʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʦʢʨʝʤʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʫʥʽʚ. ʈʦʟʨʦʙʣʝʥʽ ʢʨʠʪʝʨʽʾ 

ʚʨʘʭʦʚʫʶʪʴ ʪʽʣʴʢʠ ʛʨʘʥʠʯʥʽ ʘʙʦ ʜʦʧʫʩʪʠʤʽ ʩʪʘʥʠ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʜʝʬʝʢʪ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ. 
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ʄɯʎʅɯʉʊʔ ʊɸ ɼɽʌʆʈʄɯɺʅɯʉʊʔ ɼɽʈɽɺʀʅʀ ʄʆɼʈʀʅʀ ɿ ʈɯɿʅʀʄ 

ʇʆʂɸɿʅʀʂʆʄ ɺʆʃʆɻʆʉʊɯ ɿɸ ɾʆʈʉʊʂʆɻʆ ʈɽɾʀʄʋ 

ɺʀʇʈʆɹʋɺɸʅʔ 

 

ʗʩʥʽʡ ʇʝʪʨʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ 

ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

ɻʦʤʦʥ ʉʚʷʪʦʩʣʘʚ ʉʚʷʪʦʩʣʘʚʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɼʤʠʪʨʫʢ ɺʦʣʦʜʠʤʠʨ ʇʝʪʨʦʚʠʯ 

ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʈʽʚʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿ ʨʦʢʫ ʚ ʨʽʢ ʧʦʧʠʪ ʥʘ ʜʝʨʝʚʠʥʫ ʚ ʩʚʽʪʽ ʪʘ ʋʢʨʘʾʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɿʘ 

ʦʩʪʘʥʥʽʡ ʯʘʩ ʧʣʦʱʽ ʣʽʩʽʚ ʨʘʡʦʥʽʚ ʂʘʨʧʘʪ ʪʘ ʇʦʣʽʩʩʷ ʚʩʝ ʟʤʝʥʰʫʶʪʴʩʷ ʽ 

ʟʤʝʥʰʫʶʪʴʩʷ. ɼʝʨʝʚʠʥʘ ʟʘʧʦʣʦʥʠʣʘ ʙʽʣʴʰʽʩʪʴ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʚʠʨʦʙʠ, ʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʜʝʨʝʚʠʥʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʚ ʫʤʦʚʘʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ. 

ʂʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʨʝʚʠʥʠ ʟ ʨʽʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʦʣʦʛʦʩʪʽ ʻ ʥʝʜʦʩʪʘʪʥʽʤʠ, ʽ ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʩʪʦʩʫʶʪʴʩʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʤô̫ ʢʦʛʦ ʨʝʞʠʤʫ ʚʠʧʨʦʙʫʚʘʥʴ [1,2]. ʊʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʝʨʝʚʠʥʠ ʥʘ ʩʪʠʩʢ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ʟʘ ʞʦʨʩʪʢʦʛʦ ʨʝʞʠʤʫ ʚʠʧʨʦʙʫʚʘʥʴ ʨʽʟʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʮʥʽʩʥʠʭ ʪʘ ʜʝʬʦʨʤʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʚʦʡʥʦʾ ʧʦʨʦʜʠ ʤʦʜʨʠʥʠ, ʷʢʘ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʚʩʝ ʨʽʜʰʝ ʽ ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʣʽʩʘʭ ʂʘʨʧʘʪ.   

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʽʩʥʠʭ ʪʘ ʜʝʬʦʨʤʽʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ ʥʘ ʩʪʠʩʢ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ʟʘ ʞʦʨʩʪʢʦʛʦ ʨʝʞʠʤʫ ʚʠʧʨʦʙʫʚʘʥʴ 

ʟ ʨʽʟʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʦʣʦʛʦʩʪʽ. 

ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʧʨʠʟʤʠ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ 
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ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʨʦʟʤʽʨʽʚ 1 ʩʦʨʪʫ ʜʝʨʝʚʠʥʠ ʧʝʨʝʨʽʟʦʤ 30ʭ30ʭ120 ʤʤ ʫ ʚʽʮʽ 60 

ʨʦʢʽʚ (ʨʠʩ.1) [3]. ɼʝʨʝʚʠʥʘ ʤʦʜʨʠʥʘ ʙʫʣʘ ʚʠʨʦʱʝʥʘ ʚ ʣʽʩʘʭ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ɼʘʥʽ ʟʨʘʟʢʠ ʤʘʣʠ ʚʦʣʦʛʽʩʪʴ 12%, 21% ʪʘ 30%. ʇʨʠʟʤʠ, ʷʢʽ ʤʘʣʠ 

ʚʦʣʦʛʽʩʪʴ 12% ʪʘ 21%, ʚʠʩʫʰʫʚʘʣʠʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʢʘʤʝʨʘʭ. ɼʝʨʝʚʠʥʘ ʟ 

ʥʘʡʚʠʱʦʶ ʚʦʣʦʛʽʩʪʶ 30% ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ɺʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ 

ʢʦʥʪʨʦʣʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʣʦʛʦʤʽʨʘ. 

 

 

 ʈʠʩ.1.  ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʟʨʘʟʢʽʚ  

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʫʚʘʣʠʩʴ ʚ ʩʪʽʥʘʭ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ. ɽʢʩʧʝʨʠʤʝʥʪ 

ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʩʝʨʚʦʛʽʜʨʘʚʣʽʯʥʽʡ ʚʠʧʨʦʙʫʚʘʣʴʥʽʡ ʤʘʰʠʥʽ ʉʊʄ-100 [4].   

ʄʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʝʩʫ ʩʢʣʘʜʘʻ 10 ʪ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʤʦʥʽʪʦʨ ʢʦʤʧôʶʪʝʨʘ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʟʨʘʟʢʽʚ ʽʥʪʝʨʬʝʡʩ 

ʢʦʤʧôʶʪʝʨʘ ʧʦʢʘʟʫʻ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʤʦʜʨʠʥʠ 

ʨʽʟʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʪʠʩʢ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ʟʘ ʞʦʨʩʪʢʦʛʦ ʨʝʞʠʤʫ 

ʚʠʧʨʦʙʫʚʘʥʴ (ʟʘ ʧʨʠʨʦʩʪʦʤ ʧʝʨʝʤʽʱʝʥʴ ʧʨʝʩʘ). ɹʫʣʦ ʚʠʧʨʦʙʫʚʘʥʦ ʥʘʩʪʫʧʥʝ 

ʯʠʩʣʦ ʧʨʠʟʤ: ʟʘ ʚʦʣʦʛʦʩʪʽ 30% - 6 ʰʪ.; 21% - 6 ʰʪ.; 12% - 9 ʰʪ.  ʅʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʧʦʚʥʽ ʜʽʘʛʨʘʤʠ 
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ʟʘʣʝʞʥʦʩʪʝʡ çů-uè (ʨʠʩ.2) ʟʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʨʽʟʥʦʾ ʚʦʣʦʛʦʩʪʽ (30%, 21%, 

12%).   

 

 

ʈʠʩ. 2. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʽʘʛʨʘʤʠ çů-uè ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ ʟʘ ʨʽʟʥʦʾ 

ʚʦʣʦʛʦʩʪʽ. 

 

ɿʛʽʜʥʦ ʨʠʩ.2 ʤʘʢʩʠʤʘʣʴʥʘ ʩʝʨʝʜʥʷ ʤʽʮʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ ʟʘ 

ʚʦʣʦʛʦʩʪʽ 30% ʩʢʣʘʜʘʻ 24,8 ʄʇʘ; ʟʘ 21% - 38,9 ʄʇʘ; ʟʘ 12% - 59,7 ʄʧʘ. ʇʨʠ 

ʮʴʦʤʫ ʟʨʘʟʢʠ ʤʦʜʨʠʥʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʠʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ: ʟʘ 

ʚʦʣʦʛʦʩʪʽ 30% - 0,00756; ʟʘ 21% - 0,00717; ʟʘ 12% - 0,00640. 

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʤʽʮʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʜʝʬʦʨʤʘʮʽʾ ʟʤʝʥʰʫʶʪʴʩʷ.  

ɺʠʩʥʦʚʢʠ. 1) ʚʧʝʨʰʝ ʧʦʙʫʜʦʚʘʥʽ ʧʦʚʥʽ ʜʽʘʛʨʘʤʠ çů-uè ʪʘ ʦʪʨʠʤʘʥʽ ʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ ʥʘ ʩʪʠʩʢ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ʨʽʟʥʦʾ 

ʚʦʣʦʛʦʩʪʽ (30%, 21%, 12%) ʟʘ ʞʦʨʩʪʢʦʛʦ ʨʝʞʠʤʫ ʚʠʧʨʦʙʫʚʘʥʴ; 

2) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʮʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ. ʄʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ ʟʘ 

ʚʦʣʦʛʦʩʪʽ 30% ʩʪʘʥʦʚʠʣʦ 24,8 ʄʇʘ. ɿʘ ʚʦʣʦʛʦʩʪʽ 21% ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʥʘ 56,9% ʽ ʩʪʘʥʦʚʣʷʪʴ 38,9 ʄʇʘ, ʘ ʧʨʠ ï 12% ʱʝ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ 

2,41 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʽʮʥʽʩʪʶ ʫ 30%. 

12%

21%

30%

͊ύ    ˋΣ ͣ˽ ͊
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3) ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʜʝʬʦʨʤʽʚʥʽʩʪʴ 

ʜʝʨʝʚʠʥʠ ʤʦʜʨʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ. ʂʨʠʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʟʘ ʚʦʣʦʛʦʩʪʽ 30% ʟʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʩʪʘʥʦʚʠʣʠ 

0,00756. ɿʘ ʚʦʣʦʛʦʩʪʽ 21% ʢʨʠʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʤʝʥʰʫʶʪʴʩʷ ʥʘ 5,4% ʽ 

ʩʪʘʥʦʚʣʷʪʴ 0,00717, ʘ ʧʨʠ ï 12% ʱʝ ʙʽʣʴʰʝ ʟʤʝʥʰʫʶʪʴʩʷ ʜʦ ʧʦʟʥʘʯʢʠ 0,00640. 
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Introduction. The results of a study of the characteristics and kinetics of 

processes in a heterogeneous plasma based on mixed flows of a buffer gas -argon, an 

oxidizing agent - water molecules and aluminum dust are presented in [1]. In such a 

plasma, the gas component, liquid droplets, solids and plasma simultaneously coexist. 

The work is related to the search for effective and cheap hydrogen production 

technologies based on the plasma-chemical oxidation of aluminum in water vapor. As 

a result of such a stimulated process, aluminum dioxide is formed and thermal energy 

is released [2]. Moreover, the value of obtaining a hydrogen molecule does not 

exceed 1.5 eV/molecule, which is much more economical than the hydrolysis method 

of producing hydrogen. 

When using a subnanosecond high-voltage discharge between aluminum 

electrodes, the results of studying the characteristics of aluminum atmospheric 

pressure plasma with the ecton mechanism of aluminum vapor injection are presented 

in [3]. 
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The use of aluminum plasma and oxygen-containing gases can be used for the 

synthesis of nanostructures of aluminum oxides, which in the form of thin films or 

powders can be used in the form of luminophores, which stimulates the study of new 

physical methods of their synthesis [4, 5]. 

Currently, there is practically no work on the synthesis of alumina-based 

nanostructures using pulsed discharges with an ectonic mechanism [6] for the 

injection of aluminum vapor into an oxygen-containing gas plasma. The results of 

such studies of the synthesis conditions and some characteristics of  copper, zinc, and 

iron oxides nanostructures are presented in [7ï9]. 

This paper presents the results of a study of the synthesis conditions and the 

electroluminescence characteristics of aluminum oxide nanostructures that were 

synthesized in a plasma of an overstressed nanosecond discharge between aluminum 

electrodes in air and argon. 

Aim. The aim of our study was to investigate the electroluminescence of 

aluminum oxide nanoparticles in plasma of an overstressed, bipolar nanosecond 

discharge ignited between aluminum electrodes at an interelectrode distance of 2 mm 

and an air pressure in the range of 50-202 kPa. 

Materials and methods. The scheme of discharge chamber with a system of 

electrodes and a substrate for deposition of nanostructures is presented in our work 

[10]. 

To ignite the discharge, high voltage bipolar pulses with a total duration of 50-

100 ns and an amplitude of Ñ (20-40) kV were applied to the electrodes. 

The plasma volume depended on the repetition rate of voltage and current 

pulses and in the frequency range 10ï150 Hz increased from 3 to 25 mm
3
. The 

discharge was photographed using a digital camera, and as a scale, the distance 

between the electrodes was used to determine the plasma volume. With an 

interelectrode distance of 1-2 mm, the discharge gap was highly overstressed. The 

nanosecond discharge at a pressure of p = 5ï202 kPa was quite uniform, which was 

caused by the action of the preliminary ionization system, which in this case can be 

played by a runaway electron beam and the accompanying x-ray radiation. 
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The voltage pulses at the discharge gap and the discharge current were 

measured using a wide-band capacitive divider, a Rogovsky coil, and a 6-LOR 04 

wide-band oscilloscope. The temporal resolution of this recording system was 2-3 ns. 

The spatial characteristics of the discharge were studied using a digital camera. The 

pulse repetition rate varied in the range f = 35-1000 Hz. The plasma radiation spectra 

were recorded using an MDR-2 monochromator, a FEU-106 photomultiplier, a direct 

current amplifier, and an electronic potentiometer. The radiation of the discharge 

plasma was analyzed in the spectral range of 200-650 nm. The plasma radiation 

registration system was calibrated by the radiation of a deuterium lamp in the spectral 

range of 200-400 nm and a gang lamp in the range of 400-650 nm. The pulsed 

electric power of an overstressed nanosecond discharge was determined by 

graphically multiplying the waveforms of voltage and current pulses. The time 

integration of the pulsed power made it possible to obtain energy in one electric 

pulse, which was introduced into the plasma. 

Thin nanostructured films based on the degradation products of aluminum 

electrodes and air molecules were deposited during 2-3 hours of operation of the 

reactor in the form of a thin transparent film on glass or quartz substrates, which were 

installed at a distance of 3 cm from the center of the discharge gap. The resulting 

films were studied for light transmission in the visible wavelength range. The 

experimental technique and technique for recording the transmission spectra of 

synthesized films are described in [11, 12]. 

Results and discussion. In Fig. 4 the characteristic emission spectra of an 

overstressed nanosecond discharge plasma between aluminum electrodes in air is 

shown. The experiments with argon, which were carried out in the same pressure 

range as with air, were also performed and demonstrated the absence of emission 

bands of nanostructures of aluminum oxides in an inert gas plasma (in the absence of 

oxygen molecules). 

It can be seen from these spectra that the intensity of the glow of the discharge 

plasma in air at all the pressures studied by us exceeds the radiation intensity of 

spectral lines and discharge bands in argon. In the emission spectra of air plasma with 
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a small admixture of aluminum vapor, radiation was detected at the transitions of 

atom and singly charged aluminum ion, nitric oxide radicals and nitrogen molecules, 

as in the emission spectra of a subnanosecond plasma in a similar medium [3]. In an 

argon-based discharge, radiation was predominantly recorded at transitions of an 

atom and an aluminum ion. 

 

Fig.1. Emission plasma spectra of an overstressed nanosecond discharge at different 

air pressures (5.3; 50.7; 101.3 and 202.6 kPa). 

 

In a discharge in air mixtures with a small admixture of aluminum vapor in 

the emission spectra (Fig. 1), broad emission bands with maxima in the spectral 

ranges of 410ï420 nm and 300ï390 nm are recorded. The highest radiation intensity 

of these bands was obtained at a maximum air pressure of 202 kPa. In argon-based 

mixtures, these bands are absent in the discharge emission spectra. 

It was noted in [4] that a wide emission band was observed with a maximum 

at a wavelength of 415 nm in the photoluminescence spectrum of anion-defective 

single crystals of nanostructured ceramics based on alumina when the corresponding 

samples were excited by radiation with a wavelength of 205 nm. This band coincides 

with that obtained in the present experiment. It is interpreted as the luminescence 
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band of F centers (the transition is 1S - 3P with the maximum of the emission 

spectrum at an energy of 3.0 eV and a decay time constant of 36ï40 ms). 

The transmission spectrum of a film based on aluminum oxide nanostructures 

synthesized at room temperature on a glass substrate in the visible region of the 

spectrum has been studied and it is shown in Fig.2.  

 

 

Fig.6. The transmission spectra of a nanostructured alumina film on a glass substrate 

in the spectral region of 350-800 nm (band lamp): 1 is pure glass, 2 is a film obtained 

by sputtering aluminum electrodes in air at a pressure of 101 kPa, a current pulse 

repetition rate of 40 Hz and a sputtering time of 3 hours, 3 is a film synthesized by 

replacing aluminum electrodes with chalcopyrite-CuInSe2 electrodes synthesized 

under the same conditions as and film 2. 

 

The obtained film was characterized by a weak transmission of radiation in the 

visible wavelength region, comparable with the transmission of radiation by a 

chalcopyrite film (which is such as a result of strong light absorption by chalcopyrite 

[13]). As is known, chalcopyrite films are used in photovoltaic devices (solar cells) 

and are effective converters of light into electricity [14]. According to [5], films 

based on nanostructured alumina ceramics are practically not transparent to the 
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visible region of the spectrum; their transmission begins to increase in the spectral 

range of 0.8ï2.0 ɛm from 1-3 to 25%. 

Conclusions. Thus, it was found that the plasma of an overstressed nanosecond 

discharge, formed under the action of a packet of 5-10 ns voltage pulses with a total 

duration of 100-120 ns, between aluminum electrodes at air pressures of 50-202 kPa, 

pulse discharge power of 3-6.5 MW and the energy input per pulse 110-153 mJ is a 

source of luminescence of aluminum oxide nanoparticles in the form of a wide band, 

which is in the spectral range 300-430 nm. The detected broad luminescence bands 

from a nanosecond discharge plasma are assigned to the radiation of the F - and F + 

centers of oxygen vacancies in nanostructured alumina ceramics. Upon deposition of 

degradation products of electrodes and air molecules in a plasma on a glass substrate, 

films based on aluminum oxides were obtained, which are characterized by low 

transparency in the visible region of the spectrum. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʂʈɽʄɽʅʊɸʃʔʅʆɻʆ ʕʅʂʆɼɽʈɸ ɼʃʗ 

ʀɿʋʏɽʅʀʗ ɿɸʂʆʅʆɺ ɼɺʀɾɽʅʀʗ ʌʀɿʀʏɽʉʂʆɻʆ ʄɸʗʊʅʀʂɸ 

 

ʂʦʪʚʠʮʢʘʷ ʂ. ɸ. 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ 

ʋʢʨʘʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʛ.ʍʘʨʴʢʦʚ 

ʂʦʪʚʠʮʢʘʷ ʃ. ɸ. 

ʩʪʫʜʝʥʪʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ.ʂʘʨʘʟʠʥʘ, 

ʛ.ʍʘʨʴʢʦʚ 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʯʝʥʴ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʜʦʩʪʠʞʝʥʠʷ 

ʵʪʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʤʦʪʠʚʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʦʙʣʘʩʪʝʡ 

ʟʥʘʥʠʡ: ʬʠʟʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠ ʪʝʤ ʩʘʤʳʤ, ʧʦʚʳʰʝʥʠʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʵʪʠʭ ʥʘʫʢ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʚ ʢʦʣʝʙʘʥʠʡ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʘʷʪʥʠʢʘ ʚ ʨʘʙʦʪʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʘʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʛʨʫʟʘʤʠ ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʢʣʦʥʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʥʝʛʦ ʙʳʣ ʟʘʢʨʝʧʣʝʥ ʜʠʩʢ ʩ 

ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʧʨʦʟʨʘʯʥʳʤʠ ʠ ʥʝʧʨʦʟʨʘʯʥʳʤʠ ʧʦʣʦʩʢʘʤʠ, ʧʣʦʩʢʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ 

ʵʥʢʦʜʝʨʘ ʪʠʧʘ HEDS-9700 ʩʤ. ʨʠʩ.1. 
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ʈʠʩ.1. ʉʭʝʤʘ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʥʢʦʜʝʨʘ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʜʠʩʢʘ. 

 

ɼʘʥʥʳʝ ʩ ʢʘʥʘʣʦʚ CH A ʠ CH B (ʨʠʩ.2.) ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʵʥʢʦʜʝʨʘ 

ʧʦʩʪʫʧʘʶʪ ʥʘ ʧʠʥʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ATmega 328P, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

ʚʥʝʰʥʠʝ ʧʨʝʨʳʚʘʥʠʷ INT0 ʠ INT1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

 

ʈʠʩ.2. ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʵʥʢʦʜʝʨ HEDS-9700. 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʩʪʫʧʠʚʰʠʝ ʩʠʛʥʘʣʳ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʷʟʳʢʝ C++ ʠ ʚʳʚʦʜʠʪ ʜʘʥʥʳʝ ʚ ʤʦʥʠʪʦʨ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʚʨʝʤʝʥʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. ʇʨʦʜʦʣʞʠʪʴ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʠʟ ʧʨʦʛʨʘʤʤ: Excel, Origin, Wolfram 
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Mathematica ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ 

ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʨʘʩʯʠʪʘʪʴ ʜʝʡʩʪʚʫʶʱʠʝ 

ʩʠʣʳ ʠ ʤʦʤʝʥʪ ʩʠʣ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ, ʘ ʪʘʢʞʝ ʚʳʯʠʩʣʠʪʴ ʤʦʤʝʥʪ 

ʠʥʝʨʮʠʠ.  

ɺʳʚʦʜʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʦʜʭʦʜ, ʦʙʱʠʝ ʤʝʪʦʜʳ ʠ ʮʝʣʠ 

ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚ [1]. ʕʪʦʪ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʟʘʠʤʥʦʡ ʩʚʷʟʠ 

ʬʠʟʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʛʣʫʙʞʝ ʚʥʠʢʥʫʪʴ ʚ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʠ ʧʨʦʮʝʩʩʳ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ,  

ʧʨʠʤʝʥʠʪʴ ʫʪʠʣʠʪʘʨʥʳʡ ʧʦʜʭʦʜ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʦʪʚʠʮʴʢʘ ʂ.ɸ, ʂʦʪʚʠʮʴʢʘ ʃ.ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʠʭ ʽʥʢʨʝʤʝʥʪʘʣʴʥʠʭ 

ʝʥʢʦʜʝʨʽʚ ʫ ʬʽʟʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ. Agit-2018. 

2. ɺʦʣʢʦʚ ɽ.ɺ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʩʦʩʪʘʚʝ ʫʩʪʘʥʦʚʦʢ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʬʠʟʠʢʝ. http: // 120-bal.ru/doc/1715/index/html. 

3. ʃʷʰʝʥʢʦ ʆ. ɯ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ: ʅʘʚʯ. 

ʧʦʩʽʙʥʠʢ // ʃʫʮʴʢ. ʉʭʽʜʥʦʻʚʨʦʧ. ʥʘʮ. ʫʥ-ʪ ʽʤ. ʃʝʩʽ ʋʢʨʘʾʥʢʠ. ï 2013. ï 217 ʩ. 

4. ɹʠʢʦʚ ɺ.ʖ. ɼʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʬʽʟʠʢʠ: [ʥʘʚʯ.ʧʦʩ.]/ ɺ.ʖ. ɹʠʢʦʚ, 

ɯ.ʄ.ʐʫʪ.- ʂ.: ɺʎ çʇʨʦʩʚʽʪʘè, 2003.- 234 ʩ. 

5. ʂʦʣʦʩʢʦʚ, ʉ.ʖ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʙʘʟʝ 

ʧʣʘʪʬʦʨʤʳ Arduino ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ ʧʦ ʬʠʟʠʢʝ // ʆʪʢʨʳʪʦʝ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ï 2017. - ˉ 1 (65). ï ʉ. 51-57. 
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ʉʇɽʂʊʈɸʃʔʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɻɽʊɽʈʆʉʀʉʊɽʄʀ Ag-CdI2 

 

ʅʦʚʦʩʘʜ ʉʪʝʧʘʥ ʉʪʝʧʘʥʦʚʠʯ, 

ʢ. ʬ.-ʤ. ʥ., ʧʨʦʚ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. 

ɹʦʣʝʩʪʘ ɯʚʘʥ ʄʠʭʘʡʣʦʚʠʯ, 

ʜ. ʬ.-ʤ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʠ 

ʊʫʨʢʦ ɹʦʨʠʩ ɯʛʦʨʦʚʠʯ, 

ɺʝʣʴʛʦʰ ʉʝʨʛʽʡ ʈʦʤʘʥʦʚʠʯ, 

ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪʠ 

ʅʦʚʦʩʘʜ ɯʨʠʥʘ ʉʪʝʧʘʥʽʚʥʘ,  

ʢ. ʬ.-ʤ. ʥ., ʟʘʚ. ʣʘʙʦʨʘʪʦʨʽʾ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʁʦʜʠʩʪʠʡ ʢʘʜʤʽʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʰʘʨʫʚʘʪʠʭ ʩʧʦʣʫʢ ɸ
II
B

VII
, ʜʣʷ 

ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʘʥʽʟʦʪʨʦʧʽʷ ʤʝʭʘʥʽʯʥʠʭ, ʦʧʪʠʯʥʠʭ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʂʨʠʩʪʘʣʠ CdI2, ʚʠʨʦʱʝʥʽ ʟ ʨʦʟʧʣʘʚʫ, ʤʘʶʪʴ ʩʪʨʫʢʪʫʨʫ 4ʅ-

ʧʦʣʽʪʠʧʫ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʝʢʩʘʛʦʥʘʣʴʥʦʶ ʱʽʣʴʥʦʶ ʫʧʘʢʦʚʢʦʶ ʘʥʽʦʥʽʚ ʫ 

ʧʦʣʦʚʠʥʽ ʦʢʪʘʝʜʨʠʯʥʠʭ ʧʦʨʦʞʥʠʥ ʨʦʟʪʘʰʦʚʘʥʽ ʘʪʦʤʠ ʢʘʜʤʽʶ [1]. ɺʟʘʻʤʦʜʽʷ 

ʘʪʦʤʽʚ ʢʘʜʤʽʶ ʟ ʘʪʦʤʘʤʠ ʡʦʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʦʪʨʽʡʥʠʭ ʰʘʨʽʚ IïCdï

I, ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʽʩʥʫʶʪʴ ʽʦʥʥʦ-ʢʦʚʘʣʝʥʪʥʽ ʟʚôʷʟʢʠ. ʉʫʩʽʜʥʽ ʰʘʨʠ ʟʚôʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʚʽʜʥʦʩʥʦ ʩʣʘʙʢʠʤʠ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʠʤʠ ʩʠʣʘʤʠ, ʪʘʢ, ʱʦ ʘʥʽʟʦʪʨʦʧʽʷ ʩʠʣ 

ʟʚôʷʟʢʫ CdïI/IïI ʩʪʘʥʦʚʠʪʴ ~ 125 [1, 2], ʱʦ ʟʫʤʦʚʣʶʻ ʽʜʝʘʣʴʥʫ ʩʧʘʡʥʽʩʪʴ CdI2 

ʫʟʜʦʚʞ ʙʘʟʠʩʥʠʭ ʧʣʦʱʠʥ (0001). ɽʣʝʤʝʥʪʘʨʥʘ ʢʦʤʽʨʢʘ 4ʅ-ʧʦʣʽʪʠʧʫ CdI2 

ʤʽʩʪʠʪʴ ʜʚʘ ʧʦʪʨʽʡʥʠʭ ʰʘʨʠ IïCdïI, ʫ ʷʢʠʭ ʻ ʥʝʟʘʧʦʚʥʝʥʠʤʠ ʦʜʥʘ ʦʢʪʘʝʜʨʠʯʥʘ 

ʪʘ ʜʚʽ ʪʝʪʨʘʝʜʨʠʯʥʽ ʧʦʨʦʞʥʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʧʨʦʤʽʥʶʚʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʫ ʢʨʠʩʪʘʣʘʭ ʡʦʜʠʩʪʦʛʦ ʢʘʜʤʽʶ ʟ ʜʦʤʽʰʢʦʶ ʩʨʽʙʣʘ ʚ ʨʦʙʦʪʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʽʾ 

ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʽ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2.  
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɻʝʪʝʨʦʩʠʩʪʝʤʘ Ag-CdI2 ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʪʝʨʤʽʯʥʠʤ 

ʦʩʘʜʞʝʥʥʷʤ ʧʣʽʚʢʠ ʤʝʪʘʣʽʯʥʦʛʦ ʩʨʽʙʣʘ ʪʦʚʱʠʥʦʶ ~ 100 ʥʤ ʥʘ ʩʚʽʞʦʩʢʦʣʦʪʫ 

ʧʦʚʝʨʭʥʶ (0001) ʢʨʠʩʪʘʣʽʯʥʦʾ ʧʣʘʩʪʠʥʠ CdI2, ʪʦʚʱʠʥʘ ʷʢʦʾ ʩʪʘʥʦʚʠʣʘ ~ 2,0 ʤʤ. 

ʉʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʩʠʩʪʝʤʠ Ag-CdI2 ʚʠʤʽʨʶʚʘʣʠʩʷ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ Specord M40. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 85ï295 ʂ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʚʦʜʠʣʠ ʫ ʚʘʢʫʫʤʽ ʚ ʤʝʪʘʣʽʯʥʦʤʫ ʢʨʽʦʩʪʘʪʽ ʥʘ ʫʩʪʘʥʦʚʮʽ, ʟʤʦʥʪʦʚʘʥʽʡ ʥʘ 

ʦʩʥʦʚʽ ʤʦʥʦʭʨʦʤʘʪʦʨʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʉʌ-4ɸ ʽ ʬʦʪʦʝʣʝʢʪʨʦʥʥʦʛʦ 

ʧʦʤʥʦʞʫʚʘʯʘ ʌʕʋ-51. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʬʦʪʦʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʌʃ) ʟʙʫʜʞʝʥʥʷ 

ʛʝʪʝʨʦʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʜʦʧʦʤʦʛʦʶ ʘʟʦʪʥʦʛʦ ʣʘʟʝʨʘ ʃɻʀ-21 

(lʟʙ = 337,1 ʥʤ). ʋ ʨʘʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʢʪʨʽʚ ʨʝʥʪʛʝʥʦʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʈʃ) ʜʣʷ 

ʟʙʫʜʞʝʥʥʷ Ag-CdI2 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ ʘʧʘʨʘʪ ʋʈʉ-55ɸ (ʪʨʫʙʢʘ 

ɹʉɺ2-ʉu, U = 45 ʢɺ, I = 12 ʤɸ). ʉʠʛʥʘʣ ʟ ʬʦʪʦʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʤʥʦʞʫʚʘʯʘ 

ʧʽʜʩʠʣʶʚʘʚʩʷ ʧʽʜʩʠʣʶʚʘʯʝʤ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ ʧʦʜʘʚʘʚʩʷ ʥʘ 

ʜʚʦʭʢʦʦʨʜʠʥʘʪʥʠʡ ʨʝʻʩʪʨʫʶʯʠʡ ʧʨʠʣʘʜ ʇɼɸ-1. ʊʝʤʧʝʨʘʪʫʨʫ Ag-CdI2 

ʚʠʤʽʨʶʚʘʣʠ ʤʽʜʴ-ʢʦʥʩʪʘʥʪʘʥʦʚʦʶ ʪʝʨʤʦʧʘʨʦʶ, ʟʘʢʨʽʧʣʝʥʦʶ ʥʘ 

ʢʨʠʩʪʘʣʦʪʨʠʤʘʯʽ ʙʽʣʷ ʛʝʪʝʨʦʩʠʩʪʝʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʩʧʝʢʪʨʽ ʧʦʛʣʠʥʘʥʥʷ Ag-CdI2 ʚʠʷʚʣʝʥʦ 

ʩʢʣʘʜʥʫ ʩʤʫʛʫ ʟ ʤʘʢʩʠʤʫʤʦʤ ʙʣʠʟʴʢʦ 500 ʥʤ. ʎʷ ʩʤʫʛʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʦʚʝʨʭʥʝʚʠʤ 

ʧʣʘʟʤʦʥʥʠʤ ʨʝʟʦʥʘʥʩʦʤ ʫ ʥʘʥʦʯʘʩʪʠʥʢʘʭ ʩʨiʙʣʘ, ʷʢi ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʥʘʧʠʣʝʥʥi 

ʤʝʪʘʣʫ Ag ʥʘ ʧʦʚʝʨʭʥʶ ʢʨʠʩʪʘʣʘ CdI2 [3]. ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ 

ʛʝʪʝʨʦʩʠʩʪʝʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʩʨʽʙʣʘ ʤʘʶʪʴ ʬʦʨʤʫ ʧʣʦʩʢʠʭ 

ʝʣʽʧʩʦʾʜʽʚ, ʙʽʣʴʰʘ ʚʽʩʴ ʷʢʠʭ ʣʝʞʠʪʴ ʚ ʙʘʟʠʩʥʽʡ ʧʣʦʱʠʥʽ (0001) ʢʨʠʩʪʘʣ CdI2. 

ʆʮʽʥʝʥʦ, ʱʦ ʧʨʠ ʩ > ʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʝʡ ʝʣʽʧʩʦʾʜʘ ʩʪʘʥʦʚʠʪʴ 1,43 [3].  

ʅʝʟʥʘʯʥʝ ʣʝʛʫʚʘʥʥʷ ʢʨʠʩʪʘʣʘ CdI2 ʽʦʥʘʤʠ Ag
+
 ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʽʯʥʦʾ ʧʣʽʚʢʠ. ɯʩʥʫʚʘʥʥʷ ʚʽʣʴʥʠʭ ʧʦʨʦʞʥʠʥ ʚ ʩʪʨʫʢʪʫʨʽ 

ʡʦʜʠʩʪʦʛʦ ʢʘʜʤʽʶ ʩʧʨʠʷʻ ʜʠʬʫʟʽʾ ʘʪʦʤʽʚ Ag ʟ ʥʘʧʠʣʝʥʦʾ ʧʣʽʚʢʠ ʚ ʦʙô̒ ʤ 

ʢʨʠʩʪʘʣʘ. ʏʘʩʪʠʥʢʠ ʩʨʽʙʣʘ ʧʨʦʥʠʢʘʶʪʴ ʫ ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʯʦʚʠʥʫ ʪʦʤʫ, ʱʦ ʾʭ 

ʭʽʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚ CdI2 ʤʝʥʰʠʡ, ʥʽʞ ʚ ʤʝʪʘʣʽʯʥʽʡ ʧʣʽʚʮʽ [4].  
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ʋ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2 ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʥʘʩʣʽʜʦʢ ʜʠʬʫʟʽʾ ʩʨʽʙʣʘ ʟ ʧʣʽʚʢʠ ʚ ʢʨʠʩʪʘʣ CdI2 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʝʥʪʨʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʣʶʤʽʥʝʩʮʝʥʮʽʶ ʚ ʜʽʣʷʥʮʽ 580ï820 ʥʤ 

[3, 5]. ʉʚʽʯʝʥʥʷ ʨʝʻʩʪʨʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʟʙʫʜʞʝʥʥʽ ʛʝʪʝʨʦʩʠʩʪʝʤʠ ʣʘʟʝʨʦʤ ʟʽ 

ʩʪʦʨʦʥʠ ʤʝʪʘʣʫ, ʘ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʟ ʧʨʦʪʠʣʝʞʥʦʛʦ ʙʦʢʫ ʩʧʝʢʪʨ ʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʩʧʽʚʧʘʜʘʻ ʟʽ ʩʧʝʢʪʨʦʤ ʥʝʣʝʛʦʚʘʥʦʛʦ CdI2. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʣʦʢʘʣʽʟʘʮʽʶ ʮʝʥʪʨʽʚ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʽʡ ʜʽʣʷʥʮʽ ʢʨʠʩʪʘʣʘ CdI2, ʱʦ ʻ ʚ ʢʦʥʪʘʢʪʽ ʟ 

ʥʘʧʠʣʝʥʠʤ ʤʝʪʘʣʦʤ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʯʝʥʥʷ ʜʦʩʷʛʘʻ ʥʘʩʠʯʝʥʥʷ ʟ ʯʘʩʦʤ, ʱʦ 

ʤʠʥʫʚ ʧʽʩʣʷ ʥʘʧʠʣʝʥʥʷ ʧʣʽʚʢʠ ʤʝʪʘʣʫ ʚ ʤʝʞʘʭ ʜʦ ~ 70 ʛʦʜ. 

ʈʘʥʽʰʝ [6, 7] ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʨʘʟʽ ʟʙʫʜʞʝʥʥʷ ʤʦʥʦʢʨʠʩʪʘʣʘ CdI2 ʘʟʦʪʥʠʤ 

ʣʘʟʝʨʦʤ ʥʘ ʜʽʣʷʥʮʽ ʚʣʘʩʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʩʧʝʢʪʨ ʌʃ ʧʦʜʽʙʥʠʡ ʜʦ ʩʧʝʢʪʨʘ ʈʃ. 

ʉʧʝʢʪʨ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʝʘʢʪʠʚʦʚʘʥʦʛʦ CdI2 ʧʨʠ 85 ʂ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʰʠʨʦʢʦʶ ʥʝʝʣʝʤʝʥʪʘʨʥʦʶ ʩʤʫʛʦʶ ʟ ʤʘʢʩʠʤʫʤʦʤ ʙʣʠʟʴʢʦ 550 ʥʤ. ʇʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʘ ʜʦ 295 ʂ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʩʚʽʯʝʥʥʷ ʪʘ ʟʤʽʱʝʥʥʷ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʜʦ 495ï500 ʥʤ.  

ʇʨʠ 85 ʂ ʩʧʝʢʪʨʠ ʈʃ ʽ ʌʃ ʢʨʠʩʪʘʣʘ CdI2 ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʩʫʧʝʨʧʦʟʠʮʽʻʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʛʘʫʩʦʚʠʭ ʩʤʫʛ ʟ ʤʘʢʩʠʤʫʤʘʤʠ ʙʣʠʟʴʢʦ 495, 550, 

575, 660 ʪʘ 685 ʥʤ [8]. ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʩʤʫʟʽ 495 ʥʤ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ 

ʘʥʽʦʥʥʠʤʠ ʝʢʩʠʪʦʥʘʤʠ, ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʥʘ ʢʘʪʽʦʥʥʠʭ ʚʘʢʘʥʩʽʷʭ. ʃʶʤʽʥʝʩʮʝʥʮʽʷ 

ʟ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 550 ʥʤ ʚʠʥʠʢʘʻ ʧʨʠ ʨʝʢʦʤʙʽʥʘʮʽʾ ʝʣʝʢʪʨʦʥʽʚ ʟ ʮʝʥʪʨʘʤʠ I2
ï
, 

ʩʚʽʯʝʥʥʷ ʚ ʩʤʫʟʽ 575 ʥʤ ʩʧʨʠʯʠʥʝʥʝ ʘʥʽʦʥʥʠʤʠ ʝʢʩʠʪʦʥʘʤʠ, ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʥʘ 

ʦʜʥʦʟʘʨʷʜʥʦʤʫ ʘʢʮʝʧʪʦʨʽ (Cd
+
 ʘʙʦ ʥʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽʡ ʜʦʤʽʰʮʽ Cu

+
). 

ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 660 ʥʤ ʟʫʤʦʚʣʝʥʝ ʘʥʽʦʥʥʠʤʠ ʚʘʢʘʥʩʽʷʤʠ, 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʜʦʤʽʰʢʦʶ ʩʚʠʥʮʶ, ʘ ʣʶʤʽʥʝʩʮʝʥʮʽʷ ʚ ʩʤʫʟʽ 

685 ʥʤ ï ʟ ʘʥʽʦʥʥʠʤʠ ʝʢʩʠʪʦʥʘʤʠ, ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʥʘ ʚʘʢʘʥʩʽʷʭ ʡʦʜʫ. ɿʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 85 ʂ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ ʽ ʣʘʟʝʨʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʚ ʤʦʥʦʢʨʠʩʪʘʣʽ 

CdI2 ʟʙʫʜʞʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʮʝʥʪʨʠ ʩʚʽʯʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʩʤʫʛʠ 495, 550 ʽ 

575 ʥʤ, ʷʢʽ ʛʦʣʦʚʥʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʫʤʘ ʚ ʩʫʤʘʨʥʦʤʫ ʩʧʝʢʪʨʽ. 

ʃʝʛʫʚʘʥʥʷ CdI2 ʟ ʨʦʟʧʣʘʚʫ AgI (ʦʜʥʦʟʘʨʷʜʥʠʤ ʘʢʮʝʧʪʦʨʦʤ Ag
+
) ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
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ʧʦʩʣʘʙʣʝʥʥʷ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʦʛʦ ʩʚʽʯʝʥʥʷ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʟ ʤʘʢʩʠʤʫʤʘʤʠ ʙʣʠʟʴʢʦ 575  ʪʘ 685 ʥʤ [8].  

ʉʧʝʢʪʨ ʈʃ ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2 ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 85 ʂ ʧʨʠ ʟʙʫʜʞʝʥʥʽ ʟʽ 

ʩʪʦʨʦʥʠ ʤʝʪʘʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʠʨʦʢʦʶ ʽʥʪʝʥʩʠʚʥʦʶ ʥʝʝʣʝʤʝʥʪʘʨʥʦʶ 

ʩʤʫʛʦʶ 550 ʥʤ ʽ ʩʣʘʙʦ ʧʦʤʽʪʥʠʤ ʧʝʨʝʛʠʥʦʤ ʚ ʜʽʣʷʥʮʽ 600ï660 ʥʤ. ʆʧʨʦʤʽʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʘ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤʠ ʢʚʘʥʪʘʤʠ ʟʽ ʩʪʦʨʦʥʠ ʥʘʥʝʩʝʥʦʾ ʤʝʪʘʣʽʯʥʦʾ ʧʣʽʚʢʠ 

ʧʨʦʪʷʛʦʤ 10 ʭʚ ʧʨʠʟʚʦʜʠʪʴ ʣʠʰʝ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʪʘ ʜʦ 

ʟʤʽʱʝʥʥʷ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʜʦ 545 ʥʤ (ʨʠʩ. 1 ʘ). ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 295 ʂ ʩʧʝʢʪʨ 

ʈʃ ʛʝʪʝʨʦʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʰʠʨʦʢʦʶ ʩʣʘʙʢʦʶ ʥʝʝʣʝʤʝʥʪʘʨʥʦʶ ʩʤʫʛʦʶ ʟ 

ʨʦʟʤʠʪʠʤ ʤʘʢʩʠʤʫʤʦʤ ʚ ʜʽʣʷʥʮʽ 640ï660 ʥʤ.  

ʋ ʨʘʟʽ ʟʙʫʜʞʝʥʥʷ Ag-CdI2 ʣʘʟʝʨʦʤ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʩʧʝʢʪʨʘʣʴʥʠʡ ʩʢʣʘʜ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʧʝʢʪʨʠ ʌʃ ʛʝʪʝʨʦʩʠʩʪʝʤʠ 

ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 1 ʙ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 85 ʂ ʩʧʝʢʪʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʝʣʝʤʝʥʪʘʨʥʦʶ ʩʤʫʛʦʶ 555 ʥʤ (ʢʨʠʚʘ 1). ʇʨʠ 175 ʂ ʜʦʤʽʥʫʻ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

 

 

           ʈʠʩ. 1. ʘ ï ʉʧʝʢʪʨʠ ʈʃ ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2 ʧʨʠ 85 ʂ ʜʦ (1) ʽ ʧʽʩʣʷ      

ʦʧʨʦʤʽʥʝʥʥʷ (2) ʨʝʥʪʛʝʥʽʚʩʴʢʠʤʠ ʢʚʘʥʪʘʤʠ ʧʨʠ 295 ʂ. 

                        ʙ ï ʉʧʝʢʪʨʠ ʌʃ ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2 ʧʨʠ 85 (1), 175 (2), 240 (3) 

ʽ 295 ʂ (4). 

 

ʟ ʤʘʢʩʠʤʫʤʦʤ 640 ʥʤ, ʧʨʠ ʮʴʦʤʫ ʩʚʽʯʝʥʥʷ ʚ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʽʡ ʜʽʣʷʥʮʽ ʟʥʘʯʥʦ 

ʧʦʩʣʘʙʣʝʥʝ (ʢʨʠʚʘ 2). ʅʘʛʨʽʚʘʥʥʷ Ag-CdI2 ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 295 ʂ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʜʘʣʴʰʠʤ ʟʤʝʥʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʌʃ. ɿʘ ʪʝʤʧʝʨʘʪʫʨ 240 
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ʽ 295 ʂ ʩʧʝʢʪʨʠ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʰʠʨʦʢʠʤʠ ʩʤʫʛʘʤʠ ʟ ʤʘʢʩʠʤʫʤʘʤʠ 

ʧʨʠ 685 ʥʤ (ʢʨʠʚʽ 3 ʽ 4). ʆʧʨʦʤʽʥʝʥʥʷ ʛʝʪʝʨʦʩʠʩʪʝʤʠ ʣʘʟʝʨʦʤ ʧʨʠ 295 ʂ 

ʧʨʦʪʷʛʦʤ 10 ʭʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʪʘ ʟʤʽʱʝʥʥʷ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʜʦ 535 ʥʤ.  

ʋ ʩʧʝʢʪʨʘʭ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʦʥʦʢʨʠʩʪʘʣʽʚ CdI2, ʣʝʛʦʚʘʥʠʭ ʟ 

ʨʦʟʧʣʘʚʫ ʽʦʥʘʤʠ Ag
+
 [8]. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 85 ʂ ʩʧʝʢʪʨ ʣʶʤʽʥʝʩʮʝʥʮʽʾ Ag-CdI2 

ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʧʝʨʧʦʟʠʮʽʻʶ ʩʤʫʛ ʟ ʤʘʢʩʠʤʫʤʘʤʠ ʙʣʠʟʴʢʦ 495, 550, 

575, 660 ʪʘ 685 ʥʤ. ʆʩʢʽʣʴʢʠ ʩʚʽʯʝʥʥʷ Ag-CdI2 ʟ ʤʘʢʩʠʤʫʤʦʤ ʚ ʯʝʨʚʦʥʽʡ ʜʽʣʷʥʮʽ 

ʩʧʝʢʪʨʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ çʯʠʩʪʠʭè ʽ ʘʢʪʠʚʦʚʘʥʠʭ ʜʦʤʽʰʢʘʤʠ Cd
0
, Sn

2+
 ʪʘ Pb

2+
 

ʢʨʠʩʪʘʣʘʭ ʡʦʜʠʩʪʦʛʦ ʢʘʜʤʽʶ [1, 9ï11], ʪʦ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʨʠ ʘʢʪʠʚʘʮʽʾ 

CdI2 ʫ ʚʠʧʘʜʢʫ ʜʠʬʫʟʽʾ ʘʪʦʤʽʚ Ag ʟ ʤʝʪʘʣʽʯʥʦʾ ʧʣʽʚʢʠ ʚ ʦʙôʻʤ ʢʨʠʩʪʘʣʘ, 

ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʧʨʠ ʦʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʫ CdI2:AgI ʟ ʨʦʟʧʣʘʚʫ, ʚ ʧʨʦʮʝʩʽ ʟʘʤʽʱʝʥʥʷ 

Cd
2+

 ʦʜʥʦʟʘʨʷʜʥʠʤ ʜʦʤʽʰʢʦʚʠʤ ʽʦʥʦʤ Ag
+
 ʚ ʨʝʛʫʣʷʨʥʠʭ ʚʫʟʣʘʭ ʢʘʪʽʦʥʥʦʾ 

ʧʽʜˇʨʘʪʢʠ ʫʪʚʦʨʶʶʪʴʩʷ ʮʝʥʪʨʠ AgCd
ï
, ʝʬʝʢʪʠʚʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ ʷʢʠʭ 

ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʚʘʢʘʥʩʽʷʤʠ ʡʦʜʫ VI
+
. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʜʦʥʦʨʥʦï

ʘʢʮʝʧʪʦʨʥʽ ʧʘʨʠ AgCd
ï
ïV I

+
 ʟ ʧʽʜʚʠʱʝʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʩʤʫʟʽ 

685 ʥʤ ʘʥʽʦʥʥʠʭ ʝʢʩʠʪʦʥʽʚ, ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʥʘ ʚʘʢʘʥʩʽʷʭ ʡʦʜʫ. 

ɺʠʩʥʦʚʢʠ. ʅʝʝʣʝʤʝʥʪʘʨʥʫ ʩʤʫʛʫ ʧʦʛʣʠʥʘʥʥʷ ʟ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ ~ 500 ʥʤ 

ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2 ʧʦʚô̫ ʟʘʥʦ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʧʣʘʟʤʦʥʥʠʤ ʨʝʟʦʥʘʥʩʦʤ ʫ 

ʥʘʥʦʯʘʩʪʠʥʢʘʭ ʩʨiʙʣʘ, ʷʢi ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʥʘʧʠʣʝʥʥi ʤʝʪʘʣʫ ʥʘ ʧʦʚʝʨʭʥʶ 

ʢʨʠʩʪʘʣʘ CdI2. ʅʝʟʥʘʯʥʝ ʣʝʛʫʚʘʥʥʷ ʢʨʠʩʪʘʣʘ ʡʦʜʠʩʪʦʛʦ ʢʘʜʤʽʶ  ʽʦʥʘʤʠ Ag
+
 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʽʯʥʦʾ ʧʣʽʚʢʠ. ɿʙʝʨʽʛʘʥʥʷ 

ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2 ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʥʘʩʣʽʜʦʢ ʜʠʬʫʟʽʾ ʩʨʽʙʣʘ ʽʟ 

ʤʝʪʘʣʽʯʥʦʾ ʧʣʽʚʢʠ ʚ ʢʨʠʩʪʘʣ CdI2 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʝʥʪʨʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʩʚʽʯʝʥʥʷ ʚ ʜʽʣʷʥʮʽ 580ï820 ʥʤ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 85 ʂ 

ʩʧʝʢʪʨ ʈʃ ʩʠʩʪʝʤʠ Ag-CdI2 ʧʨʠ ʟʙʫʜʞʝʥʥʽ ʟʽ ʩʪʦʨʦʥʠ ʤʝʪʘʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʰʠʨʦʢʦʶ ʽʥʪʝʥʩʠʚʥʦʶ ʥʝʝʣʝʤʝʥʪʘʨʥʦʶ ʩʤʫʛʦʶ 550 ʥʤ ʽ ʩʣʘʙʦ ʧʦʤʽʪʥʠʤ 

ʧʝʨʝʛʠʥʦʤ ʚ ʜʽʣʷʥʮʽ 600ï660 ʥʤ. ʋ ʨʘʟʽ ʟʙʫʜʞʝʥʥʷ ʩʠʩʪʝʤʠ Ag-CdI2 ʘʟʦʪʥʠʤ 

ʣʘʟʝʨʦʤ ʩʧʝʢʪʨ ʌʃ ʧʨʠ 85 ʂ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʝʣʝʤʝʥʪʘʨʥʦʶ ʩʤʫʛʦʶ 555 ʥʤ. 
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ʅʘʛʨʽʚʘʥʥʷ ʛʝʪʝʨʦʩʠʩʪʝʤʠ ʜʦ 295 ʂ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʌʃ ʽ ʟʤʽʱʝʥʥʷʤ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʜʦ 685 ʥʤ. ɺ ʩʧʝʢʪʨʽ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʛʝʪʝʨʦʩʠʩʪʝʤʠ Ag-CdI2 ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʨʠʩʪʘʣʽʚ CdI2, ʣʝʛʦʚʘʥʠʭ ʟ ʨʦʟʧʣʘʚʫ ʽʦʥʘʤʠ Ag
+
. ɿʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 85 ʂ ʩʧʝʢʪʨ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ Ag-CdI2 ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʧʝʨʧʦʟʠʮʽʻʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʩʤʫʛ 495, 550, 575, 660 ʪʘ 685 ʥʤ. 

ɼʠʬʫʟʽʾ ʘʪʦʤʽʚ Ag ʟ ʤʝʪʘʣʽʯʥʦʾ ʧʣʽʚʢʠ ʚ  CdI2 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ  ʫ 

ʢʨʠʩʪʘʣʽ ʜʦʥʦʨʥʦïʘʢʮʝʧʪʦʨʥʠʭ ʧʘʨ AgCd
ï
ïV I

+
 ʟ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʚ ʩʤʫʟʽ 

685 ʥʤ ʘʥʽʦʥʥʠʭ ʝʢʩʠʪʦʥʽʚ, ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʥʘ ʚʘʢʘʥʩʽʷʭ ʡʦʜʫ.  
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2+

 ʠ Mn
2+ 
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Introductions.  The Carpathian region is a real natural pearl of Ukraine, 

characterized by a dense hydrographic network and promotes the development of 

water tourism. This type of tourism is one of the most difficult ones and requires 

special preparation for water travel, namely: having skills, knowledge on the 

collection of special equipment safety rules during the passage of the water route. 

The first publications in Ukraine on the organization of water tourism appeared 

in the middle of the XX century. They focused on the features of rafting and 

kayaking. Scientific works by Yu. N. Fedotov, Yu. V. Shchura, A.D. Kalihman, 

Yu. A. Grabovsky; O.V. Skaliy., T.V.  Skaliy; V.D. Dekhtyar; I.O. Willows; 

O.Ya. Bulasheva, M. Hamkalo, I.H.  Bondarenko are devoted to the problems and 

peculiarities of water tourism. This type of tourism has reached its biggest popularity 

over the course of past ten years. However, the mechanism for organizing water 

tourism in the Carpathian region is imperfect and requires the use of effective 

management tools. 

Aim.  The goal of this research work is to establish the peculiarities of the water 

tourism development in the Carpathian region. 

The main tasks are: analysis of water tourism types that are common in the 

studied area; identifying problems of water tourism and building prospects for its 

development. 

Materials and methods. The research methodology is based on the collection, 

analysis, processing and systematization of information related to the selected topic. 
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Water tourism is a type of sport tourism that requires the technical knowledge 

of water travel and compliance with safety rules. With regular exercises, a person's 

physical qualities are improved, namely strength, endurance, speed, agility, 

flexibility, coordination, and a sense of balance. Water tourism is divided according 

to the degree of complexity into six categories. The higher it is, the greater the risk of 

touristsô safety. For example, the sixth category of difficulty involves the presence of 

river thresholds, and only experienced athletes can complete such route. There are 

also non-categorized hikes that are more difficult, but last less than set for hikes of 

category I complexity, including stage (1, 2, 3 degrees of difficulty) and weekend 

hikes [1; 2]. 

The Carpathian region has a fairly dense river system, suitable for water 

camping on various types of vessels. Popular types of water tourism are: rafting, 

kayaking and canoeing. 

River rafting is a dynamic type of active recreation, which involves moving on 

rubber inflatable boats, kayaks, rafts and catamarans downstream. Such trips can be 

made both on quiet wide rivers, and on rough mountain streams. 

Rafting is an extreme modification of river rafting on special inflatable boats 

(rafts). As a rule, they are designed for 6-8 people and, unlike kayaks or catamarans, 

are extremely passable and stable. Rafting is carried out on stormy mountain rivers 

and is a team trip. Each person in the crew has its own function and not only the 

travel safety, but also the lives of comrades depends on  the their coordinated work. 

In the Ukrainian Carpathians, the most popular rivers for rafting are: Black 

Cheremosh, Prut, White Cheremosh, Black and White Tysa. Other rivers have 

unstable water levels which makes  it difficult to use them for rafting. 

Kayaking is one of the most extreme and challenging type of water tourism, 

which requires great skill from athletes. Travel is carried out on small single or rarely 

double small boats ī kayaks. 

Canoeing is a fascinating kind of travel on rivers and lakes. The canoe boat is 

very easy to operate and maneuver and it is also very stable and convenient for 

transporting passengers and placing cargo on it. 
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The most popular among tourists is rafting on such rivers as : Black and White 

Cheremosh, Cheremosh, Prut, Svicha, Dniester, Limnitsa, Bystritsa, Salauta Ribs. 

Mountain rivers are known for high flow capacity, rapid speed reaching 10-15  km/h, 

powerful thresholds and long shivers. 

Also, the water route through the Dniester canyon with a length of about 100 

km, which runs through the Horodenka and Tlumach districts of Ivano-Frankivsk 

region is quite popular among the tourists. The rafting takes place on inflatable rafts 

downstream and is combined with walking routes along the coast to monuments of 

nature, history and culture. As the coastal infrastructure is not developed, tourists 

spend the nights in tents, cooking over open fire. There are special places  for tourists  

recreation  that are located on the river near the villages of Kunisivtsi and 

Repuzhyntsi of Horodenka district. 

The main tributaries of the Dniester River where water tourism trips are 

organized are: Stryj, Svicha, Mizunka, Zbruch and Seret [3]. Under climatic 

conditions of the studied area certain times of the year clearly were formed that 

allowed maximum use of these waterways. The water tourism season in the 

Carpathian part (Dniester, Stryi, Svicha, Mizunka) lasts from March to May. During 

heavy rains (June-July) the water level in mountain rivers rises significantly , which 

also creates favorable conditions for the rafting organization . Due to the speed of the 

current and the difficulty of overcoming obstacles, it is possible to use such 

watercrafts as: catamarans, inflatable and frame kayaks, kayaks and rafts. 

The great importance for water tourism carries  the slope of the river, because 

it affects the speed of the river and as a consequence the level of difficulty of its 

passage.It should be noted that not every river is suitable for water tourism (travel): 

small rivers are bound to have  shoals, rocks, thickets, blockages, low bridges, dams, 

and high-water rivers tend to have motor boats, river vessels complicating water trips. 

Rivers with a slope of up to 3-3.5 m per kilometer are suitable for water hikes with 

well-prepared groups. It is not recommended to swim on rivers with a slope of more 

than 1.5 m per kilometer, if there are beginners in the group. When developing a 

route, it is necessary to identify as accurately as possible the obstacles that may be 
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encountered on the river, and put them on the map. Obstacles complicate and delay 

the movement of the group, and this must be taken into account when calculating the 

estimated time. 

Results and discussion. However, there are problems that interfere in the 

development of water tourism:  

1) pollution of surface waters by industrial wastewater; 

2) activity and construction of new hydroelectric power station, which leads to a 

change in the hydrological regime of the year; 

3) insufficient advertising and informational support; 

4) weak management of tourism culture; 

5) low level of transport accessibility; 

6) uncontrolled destruction of biotic resources. 

The Carpathian region has a great natural and recreational potential for the 

development of water tourism. To attract tourists who are interested in a combination 

of sports and recreation, it is necessary to improve the work of tourist informational 

centers that will provide relevant information for travelers (places to purchase sports 

equipment, available tourist routes, unique natural attractions, accommodation and 

catering); use of marketing tools (advertising on social networks, flyers, discounts on 

equipment rent), improving the touristsô environmental culture and attracting 

investment for the development and promotion of water tourism. 

Conclusions. Therefore, in order to revive the development of tourism in the 

studied area, it is necessary to create tourist information centers, places for renting 

tourist equipment, as well as regularly run  a promotional  and information 

campaigns. Further research will focus on studying the mountain rivers  in regards of 

their  quality in the Carpathian region for safety and comfortable travel of 

vacationers. 

References: 
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ɸʅɸʃɯɿ ʆɼʅʆʈɯɼʅʆʉʊɯ ɯ ʍʈʆʅʆʃʆɻɯʏʅʆɰʄɯʅʃʀɺʆʉʊɯɿʅɸʏɽʅʔ 

ʇʆʂɸɿʅʀʂɯɺ ʗʂʆʉʊɯ ɺʆɼ ʈ. ɼʋʅɸʁ 

 

ɸʨʛʽʨʦʚ ɼʝʥʠʩ ɻʝʦʨʛʽʡʦʚʠʯ, 

ʤʘʛʽʩʪʨʘʥʪ 

ʖʨʘʩʦʚ ʉʝʨʛʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʢʝʨʽʚʥʠʢ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ.ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ:ʆʜʥʦʨʽʜʥʽʩʪʴ ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʤʽʥʥʽʩʪʴ ʫʤʦʚ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʘ ʪʘʢʦʞ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʫʙʠʭ 

ʧʦʤʠʣʦʢ ʧʨʠ ʾʭ ʚʠʤʽʨʶʚʘʥʥʽ. ɺʠʧʘʜʢʦʚʝ ʧʦʨʫʰʝʥʥʷ ʪʘʢʠʭ ʫʤʦʚ (ʚʥʘʩʣʽʜʦʢ 

ʙʫʜʴ-ʷʢʠʭ ʧʨʠʯʠʥ ʧʨʠʨʦʜʥʦʛʦ ʘʙʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ) ʽ ʛʨʫʙʽ ʧʦʤʠʣʢʠ 

ʚʠʤʽʨʶʚʘʥʴ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʷʜʽʚ, ʱʦ ʥʝʩʝ ʟʘ ʩʦʙʦʶ 

ʥʝʚʽʨʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʯʘʩʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʨʦʟʛʣʷʜʫʚʘʥʠʭ 

ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʚʽʨʢʠ ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ 

ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ ʾʭ ʭʨʦʥʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʯʘʩʦʚʦʾ 

ʤʽʥʣʠʚʦʩʪʽʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜ ʨ.ɼʫʥʘʡïʤ.ɺʠʣʢʦʚʝ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɺ ʨʦʙʦʪʽ ʚʠʢʦʥʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʨʤʽʥʦʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʷʢʽʩʪʶ ʚʦʜ ʨ.ɼʫʥʘʡïʤ.ɺʠʣʢʦʚʝ ʟ 2001 ʧʦ 2017 ʨʨ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜ ʨ.ɼʫʥʘʡïʤ.ɺʠʣʢʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʷʜʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʚʠʭʽʜʥʽ ʜʘʥʽ) 

ˉ ʇʦʢʘʟʥʠʢ n ʉʄɯʅ Cʉɽʈ ʉʄɸʍ ů 

1 HCO3
ï
, ʤʛ/ʜʤ

3
 178 130 179 234 21,5 

2 Na
+
+K

+
, ʤʛ/ʜʤ

3
 175 6,4 20,0 41,2 5,84 

3 Ca
2+

, ʤʛ/ʜʤ
3
 177 35,7 52,3 72,6 6,96 

4 Mg
2+

, ʤʛ/ʜʤ
3
 177 7,8 13,7 21,8 2,38 

5 SO4
2ï

, ʤʛ/ʜʤ
3
 176 25,5 37,1 62,0 6,10 

6 ʉʫʭ. ʟʘʣʠʰʦʢ, ʤʛ/ʜʤ
3
 177 213 289 388 35,8 

7 Clï, ʤʛ/ʜʤ3 178 17,6 28,5 47,3 5,53 

8 ʄʽʥʝʨʘʣʽʟʘʮʽʷ, ʤʛ/ʜʤ3 160 256 334 434 39,2 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1 
ˉ ʇʦʢʘʟʥʠʢ n ʉʄɯʅ Cʉɽʈ ʉʄɸʍ ů 

9 pH 176 7,5 8,0 8,5 0,163 

10 NH4
+
, ʤʛ/ʜʤ

3
 177 0,026 0,158 0,68 0,123 

11 ɹʉʂ20, ʤʛ/ʜʤ
3
 160 0,9 3,88 10,7 1,88 

12 Si, ʤʛ/ʜʤ
3
 156 0,2 3,26 6,3 1,23 

13 NO3
ï
, ʤʛ/ʜʤ

3
 177 0,75 5,18 10,9 2,34 

14 NO2
ï
, ʤʛ/ʜʤ

3
 177 0,006 0,0694 0,330 0,0460 

15 ʇʝʨʤ. ʦʢʠʩʣ., ʤʛ/ʜʤ
3
 160 2,3 3,643 6,2 0,763 

16 ʈʦʟʯʠʥ. ʆ2, ʤʛ/ʜʤ
3
 168 5,8 9,30 13,5 1,87 

17 ʌʦʩʬʘʪʠ, ʤʛ/ʜʤ
3
 176 0,028 0,147 0,40 0,0540 

18 P(ʟʘʛ.), ʤʛ/ʜʤ
3
 177 0,016 0,0687 0,38 0,0343 

19 ʍʉʂ, ʤʛ/ʜʤ
3
 159 5,8 17,5 65,7 6,35 

20 ɸʇɸʈ, ʤʛ/ʜʤ
3
 163 0,001 0,0566 0,45 0,0719 

21 Fe, ʤʛ/ʜʤ
3
 176 0,004 0,0673 0,47 0,0661 

22 Mn, ʤʛ/ʜʤ
3
 141 0,01 0,0517 0,38 0,0502 

23 Cu, ʤʛ/ʜʤ
3
 109 0,001 0,00301 0,016 0,002559 

24 ʅʇ, ʤʛ/ʜʤ
3
 174 0,005 0,0219 0,325 0,028496 

25 ʌʝʥʦʣʠ, ʤʛ/ʜʤ
3
 123 0,001 0,00150 0,008 0,000978 

26 Cr
3+

, ʤʛ/ʜʤ
3
 87 0,001 0,00182 0,005 0,001018 

27 Cr
6+

, ʤʛ/ʜʤ
3
 150 0,001 0,00174 0,005 0,000878 

28 Cr(ʟʘʛ.), ʤʛ/ʜʤ
3
 106 0,001 0,00310 0,006 0,00124 

29 Zn, ʤʛ/ʜʤ
3
 68 0,001 0,0163 0,056 0,0130 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʠʢʦʥʘʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʉʧʦʯʘʪʢʫ ʧʝʨʝʚʽʨʝʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʢʨʠʪʝʨʽʻʤ 3ů. 

ɼʣʷ ʘʧʨʦʢʩʠʤʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʣʦʛʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ .  

ɺʽʜʦʤʦ, ʷʢʱʦ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʉ ʤʘʻ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ, ʪʦ 

ʚ ʽʥʪʝʨʚʘʣ ʉʉɽʈÑ3ů ʚʭʦʜʠʪʴ ʧʨʠʙʣʠʟʥʦ 99,7% ʚʩʽʭ ʾʾ ʟʥʘʯʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʞʽ 

ʽʥʪʝʨʚʘʣʫ ʤʘʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ 0,15% ʽ 99,85%. ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ 

ʚʝʣʠʯʠʥʠ ʟ ʪʘʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ (ʉ0,15% ʽ ʉ99,85%) ʻ ʤʝʞʘʤʠ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʉ0,15% ʽ ʉ99,85% ʟʥʘʯʝʥʥʷ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʠʪʠ 

ʟ ʨʷʜʫ, ʘ ʧʦʪʽʤ ʧʝʨʝʚʽʨʠʪʠ, ʧʦʪʨʘʧʠʣʠ ʯʠ ʥʽ ʮʽ ʟʥʘʯʝʥʥʷ ʚ ʨʦʟʨʘʭʦʚʘʥʠʡ 

ʽʥʪʝʨʚʘʣ. 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʦʚʽʨʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ (ʤʽʥʽʤʘʣʴʥʽ ʤʝʥʰʽ ʥʠʞʥʴʦʾ ʤʝʞʽ ʉ0,15%, ʘ ʤʘʢʩʠʤʘʣʴʥʽ ʙʽʣʴʰ ʥʽʞ 

ʚʝʨʭʥʷ ʤʝʞʘ ʉ99,85%), ʪʦ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 99,7% ʾʭ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʤʠʣʢʦʚʠʤʠ 

(ʪʘʢʠʤʠ, ʱʦ ʤʘʶʪʴ ʛʨʫʙʽ ʧʦʤʠʣʢʠ) ʽ ʚʠʢʣʶʯʠʪʠ ʟ ʧʦʜʘʣʴʰʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ 
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ʦʙʨʦʙʢʠ. 

ɺʩʴʦʛʦ ʟ 29 ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜ ʫ 15 ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʧʦ ʜʝʢʽʣʴʢʘ ʟʥʘʯʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. ʅʘʧʽʚʞʠʨʥʠʤ ʰʨʠʬʪʦʤ 

ʚʠʜʽʣʝʥʦ ʩʢʦʨʦʯʝʥʽ ʨʷʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (n ï ʜʦʚʞʠʥʘ ʨʷʜʫ).  

ʊʘʙʣʠʮʷ 2  

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜ ʨ.ɼʫʥʘʡïʤ.ɺʠʣʢʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʷʜʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ 

ˉ ʇʦʢʘʟʥʠʢ n ʉʄɯʅ Cʉɽʈ ʉʄɸʍ ů 

1 HCO3
ï
, ʤʛ/ʜʤ

3
 178 130 179 234 21,5 

2 Na
+
+K

+
, ʤʛ/ʜʤ

3
 172 8,9 20,2 41,2 5,62 

3 Ca
2+

, ʤʛ/ʜʤ
3
 177 35,7 52,3 72,6 6,96 

4 Mg
2+

, ʤʛ/ʜʤ
3
 175 9,4 13,8 21,8 2,31 

5 SO4
2ï

, ʤʛ/ʜʤ
3
 175 25,5 36,92 53,3 5,82 

6 ʉʫʭ. ʟʘʣʠʰʦʢ, ʤʛ/ʜʤ
3
 177 213 289 388 35,8 

7 Cl
ï
, ʤʛ/ʜʤ

3
 178 17,6 28,5 47,3 5,53 

8 ʄʽʥʝʨʘʣʽʟʘʮʽʷ, ʤʛ/ʜʤ
3
 160 256 334 434 39,2 

9 pH 175 7,7 8,0 8,5 0,158 

10 NH4
+
, ʤʛ/ʜʤ

3
 177 0,026 0,1575 0,680 0,123 

11 ɹʉʂ20, ʤʛ/ʜʤ
3
 160 0,90 3,875 10,7 1,88 

12 Si, ʤʛ/ʜʤ
3
 145 1,3 3,45 6,3 1,03 

13 NO3
ï
, ʤʛ/ʜʤ

3
 177 2,42 5,809 10,9 1,90 

14 NO2
ï
, ʤʛ/ʜʤ

3
 173 0,013 0,0709 0,330 0,0455 

15 ʇʝʨʤ. ʦʢʠʩʣ., ʤʛ/ʜʤ
3
 160 2,30 3,64 6,20 0,763 

16 ʈʦʟʯʠʥ. ʆ2, ʤʛ/ʜʤ
3
 168 5,80 9,30 13,5 1,87 

17 ʌʦʩʬʘʪʠ, ʤʛ/ʜʤ
3
 173 0,049 0,148 0,300 0,0488 

18 P(ʟʘʛ.), ʤʛ/ʜʤ
3
 173 0,024 0,0667 0,140 0,022 

19 ʍʉʂ, ʤʛ/ʜʤ
3
 156 7,8 17,2 33,8 4,61 

20 ɸʇɸʈ, ʤʛ/ʜʤ
3
 162 0,004 0,02972 0,098 0,0205 

21 Fe, ʤʛ/ʜʤ
3
 175 0,006 0,0654 0,350 0,0588 

22 Mn, ʤʛ/ʜʤ
3
 141 0,010 0,04948 0,150 0,0350 

23 Cu, ʤʛ/ʜʤ
3
 105 0,001 0,002581 0,008 0,00130 

24 ʅʇ, ʤʛ/ʜʤ
3
 169 0,005 0,0180 0,061 0,00933 

25 ʌʝʥʦʣʠ, ʤʛ/ʜʤ
3
 121 0,001 0,0014 0,004 0,000716 

26 Cr
3+

, ʤʛ/ʜʤ
3
 87 0,001 0,0018 0,005 0,00102 

27 Cr
6+

, ʤʛ/ʜʤ
3
 150 0,001 0,0017 0,005 0,000878 

28 Cr(ʟʘʛ.), ʤʛ/ʜʤ
3
 106 0,001 0,0031 0,006 0,00124 

29 Zn, ʤʛ/ʜʤ
3
 67 0,002 0,0166 0,056 0,0130 

 

ɼʘʣʽ, ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʽ ʭʨʦʥʦʣʦʛʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʚʦʜ, ʟ ʷʢʠʭ ʙʫʣʦ ʚʠʜʥʦ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʙʘʛʘʪʦʨʽʯʥʠʡ ʪʨʝʥʜ ʘʙʦ 

ʚʽʜʩʫʪʥʽʡ, ʘʙʦ ʾʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ (ʬʦʩʬʘʪʠ, ʨʠʩ. 1), ʽ ʪʽʣʴʢʠ ʫ ʩʝʤʠ ʧʦʢʘʟʥʠʢʽʚ 

SO4
2ï

, NH4
+
, ɹʉʂ20, NO3

ï
, ɸʇɸʈ, Cu ʽ Zn  ʻ ʥʝʛʘʪʠʚʥʠʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʪʨʝʥʜ 
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(ɸʇɸʈ, ʨʠʩ. 1). 

ʊʨʝʥʜ ʧʦʢʘʟʥʠʢʽʚʙʫʚ ʘʧʨʦʢʩʠʤʦʚʘʥʠʡ ʝʢʩʧʦʥʝʥʮʽʡʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʚʠʜʘ 

(1) 

ʉʊn=bexp(Ŭn),      (1) 

 

ʜʝ ʉʊn ï ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʪʨʝʥʜʫ ʚ n-ʡ ʤʦʤʝʥʪ ʯʘʩʫ; nïʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ 

ʤʦʤʝʥʪʘ ʯʘʩʫ (ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʤʽʩʷʮʷ);b ï ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ ʧʦʯʘʪʢʦʚʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ;Ŭ ï ʧʘʨʘʤʝʪʨ ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. 

 

 

 
 

ʈʠʩ. 1. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʭʨʦʥʦʣʦʛʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ 

 

ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʡ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3. ɿʘ ʧʘʨʘʤʝʪʨʦʤ Ŭ 

ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʢʽʣʴʢʠ ʪʨʝʥʜ ʻ ʩʫʪʪʻʚʠʤ: ʯʠʤʙʽʣʴʰʝ Ŭ, ʪʠʤ ʙʽʣʴʰʝ ʪʨʝʥʜ 

(ʪʠʤ ʙʽʣʴʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʤʘʶʪʴ ʦʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ).  

ɿʘ ʪʘʙʣ. 3 ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽʡ ʥʝʛʘʪʠʚʥʠʡ ʪʨʝʥʜ ʤʘʻ ɸʇɸʈ, ʥʘʡʤʝʥʰʽʡ 

ï ʫ ʩʫʣʴʬʘʪʽʚ (SO4
2ï

). ʇʨʠ ʧʨʦʛʥʦʟʘʭ ʥʘ ʥʝʚʝʣʠʢʽ ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ ʪʨʝʥʜʦʤ SO4
2ï

ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. 
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ʊʘʙʣʠʮʷ 3 

 ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʡ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʽʚ  

ˉ ʇʦʢʘʟʥʠʢ 
ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʾ ʪʨʝʥʜʫ 

b Ŭ 

5 SO4
2ï

, ʤʛ/ʜʤ
3
 34,0 ï0,000639 

10 NH4
+
, ʤʛ/ʜʤ

3
 0,215 ï0,00591 

11 ɹʉʂ20, ʤʛ/ʜʤ
3
 4,79 ï0,00306 

13 NO3
ï
, ʤʛ/ʜʤ

3
 6,40 ï0,00137 

20 ɸʇɸʈ, ʤʛ/ʜʤ
3
 0,0898 ï0,0110 

23 Cu, ʤʛ/ʜʤ
3
 0,00328 ï0,00353 

29 Zn, ʤʛ/ʜʤ
3
 0,0198 ï0,00424 

 

ɺʠʩʥʦʚʢʠ: 

1. ʇʨʠ ʘʥʘʣʽʟʽ ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʷʢʽʩʪʶ ʚʦʜ ʨ.ɼʫʥʘʡïʤ.ɺʠʣʢʦʚʝ ʫ 15 

ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʠ ʚʠʜʘʣʝʥʽ ʚʽʜ 1 ʜʦ 11 ʟʥʘʯʝʥʴ, ʱʦ ʥʝ ʧʨʦʡʰʣʠ ʪʝʩʪ ʥʘ 

ʦʜʥʦʨʽʜʥʽʩʪʴ. 

2. ʋ 22 ʟ 29 ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜ ʨ.ɼʫʥʘʡïʤ.ɺʠʣʢʦʚʝ (HCO3
ï
, Na

+
+K

+
, 

Ca
2+

, Mg
2+

, ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʽʥʝʨʘʣʽʟʘʮʽʷ, pH, Si, NO3
ï
, NO2

ï
, ʧʝʨʤʘʥʛʘʥʘʪʥʝ 

ʦʢʠʩʣʝʥʥʷ, ʨʦʟʯʠʥʝʥʠʡ ʆ2, ʬʦʩʬʘʪʠ, ʬʦʩʬʦʨ ʟʘʛʘʣʴʥʠʡ, ʍʉʂ, Fe, Mn, 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʬʝʥʦʣʠ, Cr
3+

, Cr
6+

, Cr ʟʘʛʘʣʴʥʠʡ) ʙʘʛʘʪʦʨʽʯʥʠʡ ʪʨʝʥʜ ʘʙʦ 

ʚʽʜʩʫʪʥʽʡ, ʘʙʦ ʚʽʥ ʜʫʞʝ ʤʘʣʠʡ ʽ ʾʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. 

3. ʉʽʤ ʧʦʢʘʟʥʠʢʽʚ SO4
2ï

, NH4
+
, ɹʉʂ20, NO3

ï
, ɸʇɸʈ, Cu ʽ Zn ʤʘʶʪʴ 

ʥʝʛʘʪʠʚʥʠʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʪʨʝʥʜ ʟ ʧʘʨʘʤʝʪʨʦʤ Ŭ ʚʽʜ çïè0,000639 ʜʦ çïè0,0110. 

ʊʨʝʥʜ ʘʧʨʦʢʩʠʤʦʚʘʥʠʡ ʝʢʩʧʦʥʝʥʮʽʡʥʦʶ ʟʘʣʝʞʥʽʩʪʶ. 

4. ʇʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ SO4
2ï

 ʥʘ ʤʘʣʽ ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ ʪʨʝʥʜʦʤ 

ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. 

  



350 

 

ɿʅɸʏɽʅʅʗ ʄɯʉʊɸ ʃʋʎʔʂ ɼʃʗ ɺʆʃʀʅʉʔʂʆɰ ʆɹʃɸʉʊɯ ɺ 

ɽʂʆʅʆʄɯʏʅʆʄʋ ɺʀʄɯʈɯ 

 

ʇʦʪʦʨʘʩʴ ʆʣʝʛ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ʄʝʣʴʥʽʡʯʫʢ ʄʠʭʘʡʣʦ ʄʠʭʘʡʣʦʚʠʯ, 

ʢ.ʛ.ʥ., ʜʦʮʝʥʪ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʃʝʩʽ ʋʢʨʘʾʥʢʠ 

ʤ. ʃʫʮʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʃʫʮʴʢ ʻ ʛʦʣʦʚʥʠʤ ʤʽʩʪʦʤ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʫ ʷʢʦʤʫ ʟʦʩʝʨʝʜʞʝʥʽ 

ʥʘʡʧʦʪʫʞʥʽʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʦʪʫʞʥʘ ʥʘʫʢʦʚʘ ʙʘʟʘ, ʬʦʨʤʫʻʪʴʩʷ ʦʩʝʨʝʜʦʢ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʣʘʩʪʽ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʤʽʩʪʘ ʃʫʮʴʢ ʜʣʷ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʷʢ ʝʢʦʥʦʤʽʯʥʦʛʦ ʮʝʥʪʨʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʃʫʮʴʢ ï ʦʙʣʘʩʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟʘʡʤʘʻ ʧʣʦʱʫ ʧʦʥʘʜ 42 ʢʤч. ʇʨʦʪʷʞʥʽʩʪʴ ʤʽʩʪʘ ɯʟ ʟʘʭʦʜʫ ʥʘ 

ʩʭʽʜ ʩʪʘʥʦʚʠʪʴ 10 ʢʤ, ʘ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ï 15 ʢʤ. ʋ ʃʫʮʴʢʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʷʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘ 1 ʩʽʯʥʷ 2020 ʨʦʢʫ ʙʫʣʘ 217315, ʧʦʩʪʽʡʥʦʛʦ ï 214232 

ʦʩʦʙʠ [2]. 

ʄʽʩʪʦ ʤʘʻ ʚʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ. ʃʫʮʴʢ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ. ɺʽʜ ʂʠʻʚʘ ʤʽʩʪʦ ʚʽʜʜʽʣʷʻ 398 ʢʤ. ɺʽʜʩʪʘʥʴ ʜʦ 

ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ ʟ ʈʝʩʧʫʙʣʽʢʦʶ ʇʦʣʴʱʘ ʩʪʘʥʦʚʠʪʴ 85 ʢʤ, ʜʦ ʢʦʨʜʦʥʫ ʟ 

ɹʽʣʦʨʫʩʽʻʶ ï 150 ʢʤ. ʄʽʩʪʦ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ 

ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ: ʃʫʮʴʢ-ʂʦʚʝʣʴ-ɹʨʝʩʪ, ʃʫʮʴʢ-ʂʠʾʚ, 

ʃʫʮʴʢ-ʃʴʚʽʚ, ʃʫʮʴʢ-ʏʝʨʥʽʚʮʽ, ʃʫʮʴʢ-ʗʛʦʜʠʥ-ʍʝʣʤ, ʃʫʮʴʢ-ʃʶʙʣʽʥ, ʘ ʪʘʢʦʞ 

ʟʘʣʽʟʥʠʮʽ ʂʠʾʚ-ɺʘʨʰʘʚʘ, ʂʠʾʚ-ɹʝʨʣʽʥ, ʂʠʾʚ-ʃʴʚʽʚ, ʂʠʾʚ-ɹʨʝʩʪ ʪʘ ʽʥʰʽ [1]. 

ʇʨʦ̔ʨʠʪʝʪʥʠʤʠ ʫ ʩʦʮʽʘʣʴʥʦʤʫ ʽ ʝʢʦʥʦʤʽʯʥʦʤʫ ʥʘʧʨʷʤʽ ʤʽʩʪʘ ʃʫʮʴʢʘ ʻ 

ʥʘʩʘʤʧʝʨʝʜ: ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʤʽʩʪʘ, ʟ ʤʝʪʦʶ ʾʭ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ;  ʜʦʩʪʫʧʥʦʩʪʽ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʜʘʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ 



351 

 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʫ ʨʦʙʦʪʽ 

CityCard; ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʨʦʙʦʪʽ ʤʽʩʮʝʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʩʪʽʡʢʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʪʘ ʟʨʦʩʪʘʥʥʽ 

ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʽʥʚʝʩʪʠʮʽʡ. ɺ ʥʘʩʣʽʜʢʫ, ʤʠ ʦʪʨʠʤʫʻʤʦ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʞʠʪʪʷ ʽ ʨʽʚʥʷ ʜʦʙʨʦʙʫʪʫ ʛʨʦʤʘʜʷʥ ʤʽʩʪʘ ʃʫʮʴʢ.  

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ ʻ ʚʠʢʦʥʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ ʃʫʮʴʢʘ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʡʦʛʦ ʩʪʘʙʽʣʴʥʦʩʪʽ: 

ü ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʪʘ, ʧʽʜʧʨʠʻʤʩʪʚ 

ʜʝʨʞʘʚʥʦʛʦ, ʢʦʤʫʥʘʣʴʥʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʽʚ, ʙʶʜʞʝʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʟʙʝʨʝʞʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʛʘʣʫʟʝʡ;  

ü ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ ʱʦʜʦ ʥʘʧʦʚʥʝʥʥʷ ʙʶʜʞʝʪʫ ʤʽʩʪʘ ʪʘ 

ʧʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ; 

ü ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʛʫʤʘʥʽʪʘʨʥʦʾ ʩʬʝʨʠ ʥʘ 

ʨʽʚʥʽ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ; 

ü ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ`ʷ, ʦʩʚʽʪʠ, ʢʫʣʴʪʫʨʠ ʪʘ ʽʥʰʠʭ ʫʩʪʘʥʦʚ ʩʦʮʽʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʦʾ ʩʬʝʨʠ;  

ü ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʩʧʨʠʷʥʥʷ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʶ 

ʤʦʣʦʜʽ, ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ;  

ü ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ;  

ü ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʢʣʽʤʘʪʫ ʜʣʷ ʟʘʣʫʯʝʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡ ʚ ʝʢʦʥʦʤʽʢʫ ʤʽʩʪʘ; 

ü ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ;  

ü ʩʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ ʪʘ ʨʦʟʚʠʪʦʢ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

ü ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʤʽʩʪʘ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ;  

ü ʝʢʦʣʦʛʽʯʥʝ ʦʟʜʦʨʦʚʣʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ;  
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ü ʦʥʦʚʣʝʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʩʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʤʽʩʪʘ; 

ü ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʟʚ`ʷʟʢʽʚ, ʨʝʘʣʽʟʘʮʽʷ ʩʧʽʣʴʥʠʭ 

ʧʨʦʛʨʘʤ ʩʧʽʚʧʨʘʮʽ ʟ ʤʽʩʪʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ;  

ü ʧʽʜʪʨʠʤʢʘ, ʨʦʟʚʠʪʦʢ ʪʘ ʩʧʨʠʷʥʥʷ ʩʪʚʦʨʝʥʥʶ ʙʶʜʞʝʪʦʫʪʚʦʨʶʶʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ;  

ü ʟʙʝʨʝʞʝʥʥʷ ʽʩʥʫʶʯʦʾ ʤʝʨʝʞʽ ʟʘʢʣʘʜʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ, 

ʧʘʤôʷʪʦʢ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦ-

ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʽʩʪʘ;  

ü ʧʦʜʘʣʴʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʟ ʤʝʪʦʶ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ [3].  

ɿʘʚʜʘʥʥʷ ʽ ʟʘʭʦʜʠ ʬʽʥʘʥʩʫʚʘʪʠʤʫʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʙʶʜʞʝʪʫ ʤʽʩʪʘ, 

ʩʫʙʚʝʥʮʽʡ ʟ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ, ʢʦʰʪʽʚ, ʟʘʣʫʯʝʥʠʭ ʫ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʧʨʦʝʢʪʽʚ ʪʘ ʛʨʘʥʪʽʚ, ʧʨʷʤʠʭ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʚʣʘʩʥʠʭ ʢʦʰʪʽʚ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʈʝʘʣʽʟʘʮʽʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʟʘʭʦʜʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ 

ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, 

ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʪʘ ʧʦʪʝʥʮʽʘʣʫ 

ʤʽʩʪʘ ʽ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ, ʪʘ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʜʦʩʷʛʪʠ ʥʘʣʝʞʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʞʠʪʪʷ ʪʘ 

ʜʦʩʪʫʧʥʦʩʪʽ ʷʢʽʩʥʠʭ ʧʦʩʣʫʛ ʷʢ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ, ʪʘʢ ʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 

ʮʽʣʦʤʫ.  

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ: 

1. ʇʘʩʧʦʨʪ ʦʙʣʘʩʪʽ https://voladm.gov.ua/article/pasport-oblasti/ 

2. ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ 

http://www.lutsk.ukrstat.gov.ua 

3. ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ / ɺʦʣʠʥʩʴʢʘ 

ʦʙʣʘʩʥʘ ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ. ï ʆʬʽʮ. ʚʠʜ. ï ʃʫʮʴʢ, 2015 

  

https://voladm.gov.ua/article/pasport-oblasti/
http://www.lutsk.ukrstat.gov.ua/
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ʅɸʋʂʀ 

 
ʇɸʃɽʆɻɽʆʍɯʄɯʗ ʇʈʀʄʆʈɼɯɸʃʔʅʆɻʆ ʇʃʋʊʆʅɯʖ-244 ʊɸ 

ʇʆʐʋʂʀ ʅɸɼɺɸɾʂʀʍ ɽʃɽʄɽʅʊɯɺ ʋ ʇʈʀʈʆɼɯ ʇʆ ʉʃɯɼɸʄ ɰʍ 

ʈʆɿʇɸɼʋ ʊɸ ʉʇʆʅʊɸʅʅʆɻʆ ɼɯʃɽʅʅʗ 

 

ɼʦʣʞʝʥʢʦʚ ʆʣʝʢʩʘʥʜʨ ʆʣʝʛʦʚʠʯ 

ʉʪʫʜʝʥʪ 1 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ  

ɻʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʆʅʋ ʽʤʝʥʽ ʄʝʯʥʠʢʦʚʘ,  

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʉʊʋʇ/Introduction . ʋ ʨʦʙʦʪʽ  ʨʦʟʛʣʷʥʫʪʦ ʪʝʤʫ ʧʨʦ ʧʦʰʫʢʠ 

ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ ʧʣʫʪʦʥʽʶ ʫ ʧʨʠʨʦʜʽ. ɿʨʦʙʣʝʥʦ ʦʛʣʷʜ ʥʘ ʤʠʥʫʣʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʪʦʤʫ, ʱʦ ʥʝ ʚʩʽ ʚʯʝʥʽ ʟʛʦʜʥʽ ʟ ʽʩʥʫʚʘʥʥʷʤ ʫ ʧʨʠʨʦʜʽ ʧʣʫʪʦʥʽʶ-

244. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʦʰʫʢʽʚ ʩʣʽʜʽʚ ʧʣʫʪʦʥʽʶ-244, ʷʢʠʡ ʤʽʛ ʽʩʥʫʚʘʪʠ ʫ 

ʤʠʥʫʣʽ ʛʝʦʣʦʛʽʯʥʽ ʝʨʠ, ʰʣʷʭʦʤ ʧʦʰʫʢʽʚ ʥʝ ʩʘʤʦʛʦ ʧʣʫʪʦʥʽʶ, ʘ ʩʣʽʜʽʚ ʡʦʛʦ 

ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʪʘ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ. ʈʦʟʨʘʭʦʚʘʥʦ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʽ 

ʧʨʦʜʫʢʪʠ ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ ʧʣʫʪʦʥʽʶ, ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʾʭ ʧʨʘʢʪʠʯʥʠʭ 

ʧʦʰʫʢʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʝʦʨʽʾ ʧʨʦ ʛʝʦʭʽʤʽʶ ʧʣʫʪʦʥʽʶ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʧʦʰʫʢʽʚ ʫ ʤʽʥʝʨʘʣʽ ʤʦʥʘʮʠʪ. ʈʦʟʨʘʭʦʚʘʥʦ ʥʠʥʽʰʥʽ ʪʘ ʤʠʥʫʣʽ 

ʢʣʘʨʢʠ ʧʣʫʪʦʥʽʶ. ɿʘʜʘʯʘ ʜʘʥʦʾ ʩʪʘʪʪʽ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʰʫʢʠ ʥʘʜʚʘʞʢʠʭ 

ʪʨʘʥʩʫʨʘʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ ʜʨʫʛʦʨʷʜʥʠʤʠ ʦʟʥʘʢʘʤʠ ï ʧʦ ʩʣʽʜʘʤ ʩʧʦʥʪʘʥʥʦʛʦ 

ʜʽʣʝʥʥʷ ʪʘ ʧʨʦʜʫʢʪʘʤ Ŭ-ʨʦʟʧʘʜʫ. ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ ï ʚʠʨʘʭʫʚʘʪʠ ʫʣʘʤʢʠ 

ʜʽʣʝʥʥʷ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦ ʟʥʘʡʪʠ ʫ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʦʜʘʭ, ʷʢʽ ʢʦʣʠʩʴ 

ʤʽʩʪʠʣʠ ʧʣʫʪʦʥʽʡ, ʪʘ ʧʨʦʜʫʢʪʠ Ŭ-ʨʦʟʧʘʜʫ ʮʴʦʛʦ ʽʟʦʪʦʧʫ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʩʪʘʪʪʽ ʫ 

ʪʦʤʫ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʧʦʰʫʢʽʚ ʩʣʽʜʽʚ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʘʚʥʦ ʨʦʟʧʘʣʠʩʷ, 

ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʾʭ ʨʦʟʧʘʜʫ ï ʤʦʞʝ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʜʦʧʦʤʦʛʪʠ ʫ ʧʦʰʫʢʘʭ ʽʥʰʠʭ 

ʥʘʜʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʠʨʦʜʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʭʘʩʽʶ, ʢʦʧʝʨʥʠʮʽʶ, ʬʣʝʨʦʚʽʶ, 
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ʦʛʘʥʝʩʦʥʫ, ʫʥʙʽʛʝʢʩʽʶ ʪʘ ʽʥʰʠʭ ʅɺɽ ʟ çʦʩʪʨʦʚʘ ʩʪʘʙʽʣʴʥʦʩʪʽè, ʤʦʞʣʠʚʝ 

ʽʩʥʫʚʘʥʥʷ ʷʢʠʭ ʫ ʧʨʠʨʦʜʽ ʧʦʩʪʫʣʶʶʪʴ ʨʽʟʥʽ ʚʯʝʥʽ. 

ʇʣʫʪʦʥʽʡ ï ʭʽʤʽʯʥʠʡ ʝʣʝʤʝʥʪ ʟ ʛʨʫʧʠ ʘʢʪʠʥʦʾʜʽʚ, ʩʨʽʙʣʷʩʪʦ-ʙʽʣʠʡ ʟ ʩʠʥʽʤ 

ʚʽʜʣʠʚʦʤ ʤʝʪʘʣ, ʨʘʜʽʦʘʢʪʠʚʥʠʡ. ɸʪʦʤʥʠʡ ʥʦʤʝʨ ʧʣʫʪʦʥʽʶ ï 94 [17], ʘʪʦʤʥʘ 

ʤʘʩʘ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʛʦ ʽʟʦʪʦʧʫ ï 244 [18]. ɺʚʘʞʘʣʦʩʷ, ʱʦ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʫ 

ʧʨʠʨʦʜʽ ʙʫʪʠ ʥʝ ʤʦʞʝ, ʦʩʢʽʣʴʢʠ ʚʽʢ ɿʝʤʣʽ ï 4,5 ʤʽʣʴʷʨʜʠ ʨʦʢʽʚ, ʘ ʥʘʡʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʡ ʽʟʦʪʦʧ ʤʘʻ ʧʝʨʽʦʜ ʥʘʧʽʚʨʦʟʧʘʜʫ 82 ʤʽʣʴʡʦʥʠ ʨʦʢʽʚ. ʆʜʥʘʢ, ʟʘ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʚʯʝʥʠʭ [4], ʫ ʨʽʜʢʦʟʝʤʝʣʴʥʦʤʫ ʤʽʥʝʨʘʣʽ 

ʙʘʩʪʥʝʟʠʪʽ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʩʣʽʜʠ 

ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʛʦ ʇʣʫʪʦʥʽʶ-244. ɺʤʽʩʪ ʡʦʛʦ ʚʠʷʚʠʚʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʠʡ ï 

10
-18

 ʛ/ʛ. ɯʥʰʽ ʜʦʩʣʽʜʥʠʢʠ (Lachner, J, 2012) ʟʤʦʛʣʠ ʥʘʚʽʪʴ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ 

ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʫ ʧʨʦʪʦʟʝʤʣʽ ï 0,008 ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʦʜʽʰʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʫʨʘʥʫ [12], ʪʘ ʡʦʛʦ ʥʠʥʽʰʥʽʡ ʚʤʽʩʪ ʫ ʟʝʤʥʽʡ ʢʦʨʽ, ʷʢʠʡ, ʟʘ ʦʮʽʥʢʘʤʠ ʨʽʟʥʠʭ 

ʬʘʭʽʚʮʽʚ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 9 ʜʦ 1400 ʛʨʘʤʽʚ (ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʘʚʪʦʨʘ ʩʪʘʪʪʽ 

ʆ.ʆ.ɼʦʣʞʝʥʢʦʚʘ, ï 660 ʛ)[14]. ʊʘʢʦʞ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʫ ʧʨʠʨʦʜʽ [5] ʪʨʠ 

ʨʘʜʽʦʛʝʥʥʠʭ ʽʟʦʪʦʧʠ ʧʣʫʪʦʥʽʶ ï Pu-240, ʷʢʠʡ ʻ ʧʨʦʜʫʢʪʦʤ ʨʦʟʧʘʜʫ 

ʚʠʱʝʟʛʘʜʘʥʦʛʦ ʧʣʫʪʦʥʽʶ-244, Pu-239, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʟʘʭʦʧʣʝʥʥʽ ʷʜʨʘʤʠ 

ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʫ ʥʝʡʪʨʦʥʽʚ ʚʽʜ ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ, ʨʝʘʢʮʽʾ (Ŭ-n) ʪʘ ʟ 

ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ, ʽ Pu-238, - ʧʨʦʜʫʢʪ ʨʽʜʢʽʩʥʦʛʦ ʧʦʜʚʽʡʥʦʛʦ ÇÇ-ʨʦʟʧʘʜʫ 

ʋʨʘʥʫ-238. ʆʩʢʽʣʴʢʠ ʚʢʨʘʡ ʤʘʣʦʡʤʦʚʽʨʥʦ, ʱʦ ʇʣʫʪʦʥʽʡ-244 ʤʽʛ ʙʠ 

ʩʬʦʨʤʫʚʘʪʠʩʷ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʥʝʡʪʨʦʥʽʚ (ʟʘ ʚʠʥʷʪʢʦʤ ʫʤʦʚ ʧʨʠʨʦʜʥʦʤʫ 

ʷʜʝʨʥʦʤʫ ʨʝʘʢʪʦʨʽ ʚ ʆʢʣʦ, ɻʘʙʦʥ, ʜʝ ʚʽʥ ʙʫʚ ʟʥʘʡʜʝʥʠʡ [6] ʪʝʞ) - ʤʠʥʫʣʠʤʠ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʠʤʦʨʜʽʘʣʴʥʫ ʧʨʠʨʦʜʫ ʮʴʦʛʦ 

ʥʫʢʣʽʜʫ. ʆʜʥʘʢ, ʢʨʠʪʠʢʠ ʮʴʦʛʦ ʚʽʜʢʨʠʪʪʷ (Hoffman ʪʘ ʽʥʰʽ) ʧʦʯʘʣʠ ʜʦʚʦʜʠʪʠ, 

ʱʦ ʪʘʢʽ ʤʘʣʽ ʢʽʣʴʢʦʩʪʽ ʧʣʫʪʦʥʽʶ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʧʦʤʽʪʠʪʠ ʘʧʘʨʘʪʫʨʦʶ, ʷʢʘ 

ʽʩʥʫʚʘʣʘ ʫ 1971 ʨʦʮʽ, ʽ ʮʝ ʚʽʜʢʨʠʪʪʷ ʜʦʩʽ ʥʝ ʙʫʣʦ ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʪʘ 

ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ.  

ʄʝʪʘ ʨʦʙʦʪʠ/Aim. ï ʜʦʚʝʩʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʥʘʜʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ 

ʫ ʧʨʠʨʦʜʽ, ʧʽʜʚʝʩʪʠ ʪʝʦʨʝʪʠʯʥʫ ʙʘʟʫ ʜʣʷ ʤʝʪʦʜʽʚ ʾʭ ʧʦʰʫʢʽʚ, ʦʧʠʩʘʪʠ ʮʽ ʤʝʪʦʜʠ. 

ʊʘʢʦʞ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʥʘ ʚʞʝ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʮʽʡ ʪʝʤʽ ï 
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ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʘʭ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʧʨʠʨʦʜʥʦʛʦ 

ʇʣʫʪʦʥʽʶ-244. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʫʢʘʪʠ ʥʘʜʚʘʞʢʽ ʝʣʝʤʝʥʪʠ ʫ ʧʨʠʨʦʜʽ ʥʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʟʦʪʦʧʥʠʭ ʩʣʽʜʽʚ ï ʫʣʘʤʢʽʚ ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ 

ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʧʘʜʫ. ʊʘʢʦʞ ʟʨʦʙʣʝʥʦ ʜʝʷʢʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʚ ʧʣʘʥʽ 

ʛʝʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʷʢʠʭ ʥʘʜʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ (ʷʢʱʦ ʚʦʥʠ ʚʩʝ ʞ 

ʽʩʥʫʶʪʴ ʫ ʧʨʠʨʦʜʽ).  

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ/ Materials and methods. 

ɺʢʣʶʯʘʪʴ ʫ ʩʝʙʝ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʠʥʽʰʥʽʭ ʪʘ ʢʦʣʠʰʥʽʭ ʢʣʘʨʢʽʚ 

ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ ʧʣʫʪʦʥʽʶ, ʨʦʟʨʘʭʫʥʦʢ ʫʣʘʤʢʽʚ ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʪʘ 

ʧʨʦʜʫʢʪʽʚ Ŭ-ʨʦʟʧʘʜʫ ʧʣʫʪʦʥʽʶ-244, ʷʢʽ ʦʯʽʢʫʻʪʴʩʷ ʟʥʘʡʪʠ ʪʘʤ, ʜʝ ʢʦʣʠʩʴ ʙʫʚ ʮʝʡ 

ʽʟʦʪʦʧ, ʘʥʘʣʽʟ ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʮʶ ʪʝʤʫ, ʧʦʰʫʢ ʥʝʚʠʨʽʰʝʥʠʭ 

ʧʠʪʘʥʴ ʪʘ ʰʣʷʭʽʚ ʜʦ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ. ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʽʡ ʩʪʘʪʪʽ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʧʦʰʫʢʠ ʥʘʜʚʘʞʢʠʭ ʪʨʘʥʩʫʨʘʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʟʘ 

ʜʨʫʛʦʨʷʜʥʠʤʠ ʦʟʥʘʢʘʤʠ ï ʧʦ ʩʣʽʜʘʤ ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʪʘ ʧʨʦʜʫʢʪʘʤ Ŭ-

ʨʦʟʧʘʜʫ, ʘ ʪʘʢʦʞ ʚʠʨʘʭʫʚʘʪʠ ʫʣʘʤʢʠ ʜʽʣʝʥʥʷ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦ ʟʥʘʡʪʠ ʫ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʦʜʘʭ, ʷʢʽ ʢʦʣʠʩʴ ʤʽʩʪʠʣʠ ʧʣʫʪʦʥʽʡ, ʪʘ ʧʨʦʜʫʢʪʠ Ŭ-ʨʦʟʧʘʜʫ 

ʮʴʦʛʦ ʽʟʦʪʦʧʫ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʩʪʘʪʪʽ ʫ ʪʦʤʫ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʧʦʰʫʢʽʚ 

ʩʣʽʜʽʚ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʘʚʥʦ ʨʦʟʧʘʣʠʩʷ, ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʾʭ ʨʦʟʧʘʜʫ ï ʤʦʞʝ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʜʦʧʦʤʦʛʪʠ ʫ ʧʦʰʫʢʘʭ ʽʥʰʠʭ ʥʘʜʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʠʨʦʜʽ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʭʘʩʽʶ, ʢʦʧʝʨʥʠʮʽʶ, ʬʣʝʨʦʚʽʶ, ʦʛʘʥʝʩʦʥʫ, ʫʥʙʽʛʝʢʩʽʶ ʪʘ ʽʥʰʠʭ ʅɺɽ ʟ 

çʦʩʪʨʦʚʘ ʩʪʘʙʽʣʴʥʦʩʪʽè, ʤʦʞʣʠʚʝ ʽʩʥʫʚʘʥʥʷ ʷʢʠʭ ʫ ʧʨʠʨʦʜʽ ʧʦʩʪʫʣʶʶʪʴ ʨʽʟʥʽ 

ʚʯʝʥʽ (ʅʽʢʽʪʽʥ, ʏʝʨʜʠʥʮʝʚ, Marinov)[7-9].   

ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʔ ʊɸ ɰʍ ʆɹɻʆɺʆʈɽʅʅʗ/results and 

discusion. ʅʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʧʨʦ ʧʦʰʫʢ ʩʣʽʜʽʚ ʥʘʜʚʘʞʢʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʅɺɽ) ʤʝʪʦʜʦʤ ʚʠʷʚʣʝʥʥʷ ʽʟʦʪʦʧʥʠʭ ʘʥʦʤʘʣʽʡ, ʚʠʢʣʠʢʘʥʠʭ ʫʣʘʤʢʘʤʠ 

ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʅɺɽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʝʧʽʜʪʚʝʨʜʞʝʥʫ 

ʛʽʧʦʪʝʟʫ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʧʨʠʨʦʜʽ ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ ʧʣʫʪʦʥʽʶ (ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ï ʽ 

ʽʥʰʠʭ ʅɺɽ) ʪʨʝʙʘ ʧʝʨʝʚʽʨʷʪʠ, ʰʫʢʘʶʯʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ ʪʘʢʽ ʨʝʯʦʚʠʥʠ, ʷʢ ʪʦʨʽʡ (ʧʨʦʜʫʢʪ Ŭ-ʨʦʟʧʘʜʫ ʧʣʫʪʦʥʽʶ-
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244) ʪʘ ʧʽʜʚʠʱʝʥʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʨʠʨʦʜʥʠʤ ʚʤʽʩʪ ʽʟʦʪʦʧʽʚ ʟ ʤʘʩʦʚʠʤʠ 

ʯʠʩʣʘʤʠ 94-98 ʪʘ 140-150. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʰʫʢʘʪʠ ʪʘʢʽ ʽʟʦʪʦʧʥʽ ʩʣʽʜʠ, ʷʢ 

ʄʦʣʽʙʜʝʥ-97, ʅʝʦʜʠʤ-145, ʎʠʨʢʦʥʽʡ-96, ʅʝʦʜʠʤ-146, ʄʦʣʽʙʜʝʥ-98, ʪʘ ʉʘʤʘʨʽʡ-

144, ʷʢʽ ʻ ʧʨʦʜʫʢʪʘʤʠ ʩʧʦʥʪʘʥʥʦʛʦ ʧʦʜʽʣʫ ʧʣʫʪʦʥʽʶ-244 ʪʘ ʷʢʽ ʚʠʷʚʠʪʠ ʥʘʙʘʛʘʪʦ 

ʧʨʦʩʪʽʰʝ, ʥʽʞ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʽ ʩʣʽʜʠ ʩʘʤʦʛʦ ʧʣʫʪʦʥʽʶ-244.    

ʗʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ ʧʣʫʪʦʥʽʶ (Lachner, 

J, 2012), ʚʽʜʥʦʰʝʥʥʷ ʧʣʫʪʦʥʽʶ-244 ʜʦ ʫʨʘʥʫ-238 ʫ ʧʝʨʰʽ ʩʪʦ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ 

ʽʩʥʫʚʘʥʥʷ ɿʝʤʣʽ ʙʫʣʦ 0,008. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʪʽ ʯʘʩʠ ʧʨʦʡʰʣʠ ʧʨʠʙʣʠʟʥʦ 1 

ʧʝʨʽʦʜ ʥʘʧʽʚʨʦʟʧʘʜʫ ʫʨʘʥʫ-238 ʪʘ 57 ʧʝʨʽʦʜʽʚ ʥʘʧʽʚʨʦʟʧʘʜʫ ʇʣʫʪʦʥʽʶ-244 ʪʦʤʫ, 

ʤʦʞʥʘ ʧʽʜʨʘʭʫʚʘʪʠ, ʱʦ ʷʢʱʦ ʥʠʥʽʰʥʽʡ ʢʣʘʨʢ ʫʨʘʥʫ ʩʢʣʘʜʘʻ 2.5*10
-4 
% [18], ʘ 

4.5 ʤʣʨʜ ʨʦʢʽʚ ʪʦʤʫ ʚʽʥ, ʚʽʜʧʦʚʽʜʥʦ, ʙʫʚ ʚʜʚʽʯʽ ʙʽʣʴʰʠʡ, ʪʦ ʢʣʘʨʢ ʧʣʫʪʦʥʽʶ 

ʩʢʣʘʜʘʚ ʧʨʠʙʣʠʟʥʦ 4*10
-6
%. ʆʩʢʽʣʴʢʠ ʤʘʩʘ ɿʝʤʣʽ ʩʢʣʘʜʘʻ 6*10

24
 ʢʛ, ʪʦ ʤʦʞʥʘ 

ʚʠʨʘʭʫʚʘʪʠ, ʱʦ 4,5 ʤʽʣʴʷʨʜʠ ʨʦʢʽʚ ʪʦʤʫ, ʫ ʧʨʦʪʦʟʝʤʣʽ, ʧʣʫʪʦʥʽʶ ʙʫʣʦ 

ʧʨʠʙʣʠʟʥʦ 200 ʪʨʠʣʴʡʦʥʽʚ ʪʦʥ (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ï ʢʣʘʨʢ ʩʨʽʙʣʘ ʩʢʣʘʜʘʻ 7Ŀ10
-6
% 

[18]., ʘ ʤʘʩʘ ʚʩʴʦʛʦ ʩʨʽʙʣʘ ʫ ɿʝʤʣʽ ï ʙʣ. 420 ʪʨʠʣʴʡʦʥʽʚ ʪʦʥ). ʎʝ ʤʦʞʝ ʦʟʥʘʯʘʪʠ, 

ʱʦ, ʦʩʢʽʣʴʢʠ  ʫ 99,87% ʚʠʧʘʜʢʽʚ ʧʣʫʪʦʥʽʡ-244 ʨʦʟʧʘʜʘʻʪʴʩʷ ʰʣʷʭʦʤ ʘʣʴʬʘ-

ʨʦʟʧʘʜʫ, ʪʦ 99,87% ʮʴʦʛʦ ʧʣʫʪʦʥʽʶ-244 ʨʦʟʧʘʣʠʩʷ ʫ ʪʦʨʽʡ, ʧʝʨʽʦʜ ʥʘʧʽʚʨʦʟʧʘʜʫ 

ʷʢʦʛʦ ï 14 ʤʽʣʴʷʨʜʽʚ ʨʦʢʽʚ, ʘ ʨʝʰʪʘ 0,121% - ʨʦʟʧʘʣʘʩʷ ʰʣʷʭʦʤ ʩʧʦʥʪʘʥʥʦʛʦ 

ʜʽʣʝʥʥʷ [19]. ʊʠʤ ʩʘʤʠʤ ʤʦʞʥʘ ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ ʪʦʨʽʡ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ 

ʪʘʤ, ʜʝ ʫ ʜʘʚʥʽ ʯʘʩʠ ʙʫʚ ʧʨʠʩʫʪʥʽʡ ʧʣʫʪʦʥʽʡ-244. ɺʠʨʘʭʫʚʘʪʠ ʦʩʢʦʣʢʠ ʉɼ, ʥʘ ʷʢʽ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 0,121%  ʧʣʫʪʦʥʽʶ-244, ʜʦʩʠʪʴ ʥʝʩʢʣʘʜʥʦ. ɺʽʜʽʡʤʝʤʦ ʚʽʜ 

ʘʪʦʤʥʦʾ ʤʘʩʠ ʇʣʫʪʦʥʽʶ-244 ʯʠʩʣʦ Ǽ ï ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʥʽʚ, ʱʦ ʚʠʚʽʣʴʥʷʶʪʴʩʷ 

ʧʨʠ ʉɼ. ɼʣʷ ʇʣʫʪʦʥʽʶ-244 ʚʦʥʦ ʨʽʚʥʝ ʫ ʩʝʨʝʜʥʴʦʤʫ 3. ʎʽ ʥʝʡʪʨʦʥʠ ʙʽʣʴʰʝ ʥʝ 

ʚʭʦʜʷʪʴ ʫ ʩʢʣʘʜ ʷʜʨʘ ʪʘ ʨʦʟʣʽʪʘʶʪʴʩʷ, ʪʦʤʫ ʩʫʤʘʨʥʘ ʤʘʩʘ ʜʚʦʭ ʦʩʢʦʣʢʽʚ ʜʽʣʝʥʥʷ 

ʩʢʣʘʜʘʪʠʤʝ ʚʞʝ 241 ʘ.ʦ.ʤ. ʉʢʣʘʜʝʤʦ ʽ ʨʦʟʚôʷʞʝʤʦ ʜʚʘ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ 

ʥʘʤ ʚʠʨʘʭʫʚʘʪʠ ʘʪʦʤʥʠʡ ʥʦʤʝʨ ɸ ʪʘ ʘʪʦʤʥʫ ʤʘʩʫ Z ʦʩʢʦʣʢʽʚ ʉɼ ʇʣʫʪʦʥʽʶ-244 

(ʟʘ ʫʤʦʚʠ, ʱʦ ʦʩʢʦʣʢʠ ʜʽʣʝʥʥʷ, ʷʢ ʮʝ ʥʘʡʯʘʩʪʽʰʝ ʙʫʚʘʻ, ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟʘ 

ʤʘʩʦʶ ʷʢ 2:3): 

2ʭ+3ʭ=241 2y+3y=94 

ʭ=241/5 y=94/5 
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ʭ=48.2 y=18.8 

2ʭ=96.4 2y=37.6 

3ʭ=144.6 3y=56.4 

ɼʝ ʭ ï ʮʝ ʘʪʦʤʥʘ ʤʘʩʘ ʪʘ 

 ʯʠʩʣʦ ʥʫʢʣʦʥʽʚ 

ɼʝ ʫ ï ʮʝ ʯʠʩʣʦ ʧʨʦʪʦʥʽʚ ʪʘ 

ʘʪʦʤʥʠʡ ʥʦʤʝʨ 

 

ʊʝʧʝʨ, ʦʩʢʽʣʴʢʠ ʘʪʦʤʥʘ ʤʘʩʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʥʝ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʦʢʨʫʛʣʠʤʦ ʮʽ 

ʟʥʘʯʝʥʥʷ ʚ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʪʘ ʦʪʨʠʤʘʻʤʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʽ ʧʘʨʠ ʫʣʘʤʢʽʚ 

ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʧʣʫʪʦʥʽʶ-244 ï ʮʝ ʨʘʜʽʦʘʢʪʠʚʥʽ ʈʫʙʽʜʽʡ-97 ʪʘ ʎʝʟʽʡ-145, 

ʉʪʨʦʥʮʽʡ-96 ʪʘ ʂʩʝʥʦʥ-146, ʽ ʂʨʠʧʪʦʥ-98 ʪʘ ɹʘʨʽʡ-144. ɿʚʽʨʠʚʰʠʩʴ ʟ ʪʘʙʣʠʮʝʶ 

ʥʫʢʣʽʜʽʚ [19], ʧʦʙʘʯʠʤʦ, ʱʦ ʮʽ ʢʦʨʦʪʢʦʞʠʚʫʯʽ ʽʟʦʪʦʧʠ ʨʦʟʧʘʜʫʪʴʩʷ ʯʝʨʝʟ ʙʝʪʘ-

ʨʦʟʧʘʜ ʪʘ ʧʝʨʝʪʚʦʨʷʪʴʩʷ ʥʘ ʩʪʘʙʽʣʴʥʽ ʄʦʣʽʙʜʝʥ-97, ʅʝʦʜʠʤ-145, ʎʠʨʢʦʥʽʡ-96, 

ʅʝʦʜʠʤ-146, ʄʦʣʽʙʜʝʥ-98, ʪʘ ʉʘʤʘʨʽʡ-144. ʉʘʤʝ ʮʽ ʥʫʢʣʽʜʠ ʚʘʨʪʦ ʰʫʢʘʪʠ ʫ 

ʧʦʨʦʜʘʭ, ʜʝ ʤʦʞʝ ʙʫʪʠ ʧʣʫʪʦʥʽʡ. ʅʘʷʚʥʽʩʪʴ ʽʟʦʪʦʧʥʠʭ ʘʥʦʤʘʣʽʡ, ʚʠʢʣʠʢʘʥʠʭ 

ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʥʫʢʣʽʜʘʤʠ, ʪʘ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʨʽʶ ʪʘ 

ʩʚʠʥʮʶ-206 ï ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʨʦʟʧʘʜʫ ʪʦʨʽʶ ï ʚʢʘʞʝ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʪʫʪ ʫ 

ʤʠʥʫʣʽ ʯʘʩʠ ʇʣʫʪʦʥʽʶ-244. ɺ ʮʽʣʦʤʫ, ʪʨʝʙʘ ʰʫʢʘʪʠ ʥʝ ʢʦʥʢʨʝʪʥʦ ʨʦʟʨʘʭʦʚʘʥʽ 

ʥʘʤʠ ʫʣʘʤʢʠ, ʘ ʧʽʜʚʠʱʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʨʠʨʦʜʥʠʤ ʚʤʽʩʪ ʚʩʽʭ ʽʟʦʪʦʧʽʚ ʟ 

ʘʪʦʤʥʠʤʠ ʤʘʩʘʤʠ 94-98 ʪʘ 140-150, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʚʦʾ ʫʣʘʤʢʽʚ ʧʦʜʽʣʫ ʷʜʨʘ. 

ɺʀʉʅʆɺʂʀ/Conclusions. ʇʠʪʘʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ 

ʧʣʫʪʦʥʽʶ ʟ ʯʘʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ɿʝʤʣʽ ʜʦʩʽ ʻ ʜʠʩʢʫʩʽʡʥʠʤ ʪʘ ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʠʤ 

ʧʦʚʥʽʩʪʶ. ʅʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʰʫʢʘʪʠ ʫ ʟʨʘʟʢʘʭ, ʜʝ 

(ʤʦʞʣʠʚʦ) ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʩʣʽʜʠ ʧʨʠʨʦʜʥʦʛʦ ʧʣʫʪʦʥʽʶ, ʥʝ ʪʽʣʴʢʠ ʩʘʤ ʧʣʫʪʦʥʽʡ ï 

ʘʣʝ ʽ ʡʦʛʦ ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʪʘ ʽʟʦʪʦʧʥʽ ʘʥʦʤʘʣʽʾ, ʚʠʢʣʠʢʘʥʽ ʧʨʦʜʫʢʪʘʤʠ ʉɼ.  

ʋ ʮʽʡ ʨʦʙʦʪʽ: 

1) ɿʨʦʙʣʝʥʦ ʦʛʣʷʜ ʥʘ ʤʠʥʫʣʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʪʦʤʫ, ʱʦ ʥʝ 

ʚʩʽ ʚʯʝʥʽ ʟʛʦʜʥʽ ʟ ʽʩʥʫʚʘʥʥʷʤ ʫ ʧʨʠʨʦʜʽ ʧʣʫʪʦʥʽʶ-244.  

2) ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʦʰʫʢʽʚ ʩʣʽʜʽʚ ʧʣʫʪʦʥʽʶ-244, ʷʢʠʡ ʤʽʛ ʽʩʥʫʚʘʪʠ ʫ 

ʤʠʥʫʣʽ ʛʝʦʣʦʛʽʯʥʽ ʝʨʠ, ʰʣʷʭʦʤ ʧʦʰʫʢʽʚ ʥʝ ʩʘʤʦʛʦ ʧʣʫʪʦʥʽʶ, ʘ ʩʣʽʜʽʚ ʡʦʛʦ 

ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʪʘ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ. ʈʦʟʨʘʭʦʚʘʥʦ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʽ 
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ʧʨʦʜʫʢʪʠ ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ ʧʣʫʪʦʥʽʶ - ʄʦʣʽʙʜʝʥ-97, 

ʅʝʦʜʠʤ-145, ʎʠʨʢʦʥʽʡ-96, ʅʝʦʜʠʤ-146, ʄʦʣʽʙʜʝʥ-98, ʪʘ ʉʘʤʘʨʽʡ-144 ʽ ʚʟʘʛʘʣʽ 

ʚʩʽ ʽʟʦʪʦʧʠ ʟ ʘʪʦʤʥʠʤʠ ʤʘʩʘʤʠ 94-98 ʪʘ 140-150, ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʷʢʠʭ 

ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ ʪʘʤ, ʜʝ ʨʘʥʽʰʝ ʙʫʚ ʧʣʫʪʦʥʽʡ. ɯʜʝʷ ʧʦʰʫʢʽʚ ʅɺɽ ʫ ʧʨʠʨʦʜʽ 

ʟʘ ʫʣʘʤʢʘʤʠ ʾʭ ʚʠʤʫʰʝʥʦʛʦ ʪʘ/ʘʙʦ ʩʧʦʥʪʘʥʥʦʛʦ ʜʽʣʝʥʥʷ ʥʘʩʧʨʘʚʜʽ ʥʝ ʥʦʚʘ ʽ 

ʧʽʜʢʨʽʧʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʘʤʝ ʟʘ ʽʟʦʪʦʧʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ, ʚʠʢʣʠʢʘʥʠʤʠ ʧʦʜʽʣʦʤ 

ʫʨʘʥʫ, ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʽ ʜʦʚʝʜʝʥʦ ʽʩʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʙʽʣʷ 

ʤʽʩʪʘ ʆʢʣʦ ʫ ɻʘʙʦʥʽ [6, 11].  

 

ʈʠʩ.1. ʂʨʠʚʘ ʚʠʭʦʜʫ ʫʣʘʤʢʽʚ ʩʧʦʥʪʘʥʥʦʛʦ ʧʦʜʽʣʫ ʧʣʫʪʦʥʽʶ-244. 

 

3) ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʽʚ ʮʠʭ ʽʟʦʪʦʧʥʠʭ ʩʣʽʜʽʚ ʰʣʷʭʦʤ 

ʧʨʦʚʝʜʝʥʥʷ ʽʟʦʪʦʧʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ [5, 7, 9], ʷʢʽ, 

ʷʢʱʦ ʪʝʦʨʽʷ ʧʽʜʪʚʝʨʜʠʪʴʩʷ, ʙʫʜʫʪʴ ʫ ʚʠʛʣʷʜʽ ʘʥʦʤʘʣʽʡ ʽʟʦʪʦʧʥʦʛʦ ʩʢʣʘʜʫ 

ʝʣʝʤʝʥʪʽʚ ʟ ʮʝʥʪʨʫ ʇʝʨʽʦʜʠʯʥʦʾ ʪʘʙʣʠʮʽ.  

4) ɿʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʧʦʰʫʢʽʚ ʧʣʫʪʦʥʽʶ ʪʘ ʅɺɽ ʫ ʧʨʠʨʦʜʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʪʨʝʙʘ ʚʠʚʯʘʪʠ 

ʨʽʜʢʦʟʝʤʝʣʴʥʽ ʪʘ ʪʦʨʽʻʚʽ ʤʽʥʝʨʘʣʠ ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʯʠ ʘʨʭʝʡʩʴʢʦʛʦ ʚʽʢʫ, 

ʦʩʢʽʣʴʢʠ ʯʠʤ ʩʪʘʨʰʝ ʤʽʥʝʨʘʣ ʘʙʦ ʧʦʨʦʜʘ ï ʪʠʤ ʚʽʨʦʛʽʜʥʽʰʝ ʪʘʤ ʟʥʘʡʪʠ ʩʣʽʜʠ 
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ʧʨʠʤʦʨʜʽʘʣʴʥʦʛʦ ʧʣʫʪʦʥʽʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʨʠʤʦʨʜʽʘʣʴʥʠʭ ʥʫʢʣʽʜʽʚ 

ʚʘʨʪʦ ʰʫʢʘʪʠ ʥʘ ʛʨʘʥʽʪʥʠʭ ʱʠʪʘʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʥʘʡʜʘʚʥʽʰʠʤʠ ʧʦʨʦʜʘʤʠ 

ɿʝʤʣʽ [14, 15, 21]. ɸʚʪʦʨ ʜʘʥʦʾ ʩʪʘʪʪʽ ʧʣʘʥʫʻ ʟʨʦʙʠʪʠ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʽ 

ʧʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʜʘʣʽ ʨʦʟʚʠʚʘʪʠ ʮʶ ʪʝʤʫ. 
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ɸʈʍʀʊɽʂʊʋʈɸ 

 
ʄʆɹɯʃʔʅɸ ɸʈʍɯʊɽʂʊʋʈɸ: ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

ʈʆɿɺʀʊʂʋ 

 

ɻʨʠʮʘʢ ʂʘʪʝʨʠʥʘ ʖʨʽʾʚʥʘ 

 ʩʪʫʜʝʥʪʢʘ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʂʠʾʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ɹʫʜʽʚʥʠʮʪʚʘ ʪʘ ɸʨʭʽʪʝʢʪʫʨʠ 

ʇʘʥʯʝʥʢʦ ʆʢʩʘʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ɼɸʉ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ  

ʂʠʾʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ɹʫʜʽʚʥʠʮʪʚʘ ʪʘ ɸʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

  

ɺʩʪʫʧ. ʇʦ ʨʽʟʥʦʤʫ ʪʨʘʢʪʫʶʪʴ ʧʦʥʷʪʪʷ çʤʦʙʽʣʴʥʦʩʪʽè: ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ - 

ʮʝ ʧʝʨʝʩʫʚʥʠʡ ʙʫʜʠʥʦʢ ʥʘ ʢʦʣʝʩʘʭ, ʚ ʽʥʰʦʤʫ ʮʝ ʟʙʽʨʥʦ-ʨʦʟʙʽʨʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʚ 

ʪʨʝʪʽʭ ʮʝ ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʙʫʜʠʥʦʢ ʟ ʤʘʣʦʶ ʧʣʦʱʝʶ ʟʘʙʫʜʦʚʠ. ʋ 50-60 ʨ.ʨ. XX 

ʩʪʦʣʽʪʪʷ ʟ'ʷʚʠʣʠʩʷ ʧʝʨʰʽ ʧʨʦʷʚʠ ʤʦʙʽʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚ ʩʚʽʪʽ. ɼʘʥʘ ʢʦʥʮʝʧʮʽʷ 

ʟʚʦʜʠʣʘʩʷ ʜʦ ʪʦʛʦ, ʱʦ ʚʠʢʦʥʫʚʘʣʦ ʬʫʥʢʮʽʶ ʧʝʨʝʩʫʚʥʦʛʦ ʞʠʪʣʘ, ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ 

ʧʨʦʞʠʚʘʥʥʷ ʥʘ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʘʣʝ ʧʦʩʪʫʧʦʚʦ ʮʝ ʧʝʨʝʨʦʩʣʦ ʚ ʙʽʣʴʰ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʤʠ ʚʩʝ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʝʨʤʽʥ çʤʦʙʽʣʴʥʽʩʪʴè. ɿ ʨʦʟʚʠʪʢʦʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʦʪʨʝʙ 

ʣʶʜʠʥʠ ʧʨʠʡʰʦʚ ʯʘʩ ʧʦ ʥʦʚʦʤʫ ʧʦʛʣʷʥʫʪʠ ʥʘ ʟʚʠʯʥʫ ʜʣʷ ʥʘʩ ʘʨʭʽʪʝʢʪʫʨʫ.  

ʄʘʠʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʞʝ ʽʩʥʫʻ ʙʝʟʣʽʯ ʧʨʦʝʢʪʽʚ 

ʤʦʙʽʣʴʥʠʭ ʙʫʜʠʥʢʽʚ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʮʷ ʦʙʣʘʩʪʴ ʚʠʢʣʠʢʘʻ ʫ ʤʦʣʦʜʠʭ ʘʨʭʽ-

ʪʝʢʪʦʨʽʚ. ʅʘʡʙʽʣʴʰ ʥʝʟʚʠʯʘʡʥʠʤʠ ʧʨʦʝʢʪʘʤʠ ʻ ʙʫʜʠʥʢʠ ʛʦʣʣʘʥʜʩʴʢʦʛʦ ʘʨʭʽʪʝʢ-

ʪʦʨʘ ʂʘʘʩʘ ʆʩʪʝʨʫʡʩʘ, çʧʝʨʝʥʦʩʥʽè ʙʫʜʠʥʢʠ, ʙʫʜʠʥʢʠ-çʝʤʙʨʽʦʥʠè, ʱʦ ʨʦʟʚʠʚʘ-

ʶʪʴʩʷ ʽʟ ʟʘʜʘʥʦʛʦ ʮʝʥʪʨʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʧʨʦʝʢʪʽʚ ʧʦʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʢʦʥʮʝʧ-

ʮʽʻʶ, ʘʣʝ ʜʝʷʢʽ ʧʦʯʘʣʠ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʚ ʩʢʣʽ, ʩʪʘʣʽ, ʙʝʪʦʥʽ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʪʦʢʽʡʩʴʢʠʡ ʙʫʜʠʥʦʢ Origami House ʚʽʜ ʘʨʭʽʪʝʢʪʦʨʘ Yasuhiro 

Yamashita's. ʎʝʡ ʙʫʜʠʥʦʢ ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʤʽʥʥʽ ʣʽʥʽʾ ʽ ʬʦʨʤʠ, ʷʢʽ ʻ ʬʘʥʪʘʩʪʠʯʥʠʤ 
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ʨʽʰʝʥʥʷʤ ʜʣʷ ʛʫʩʪʦ ʥʘʩʝʣʝʥʠʭ ʤʽʩʪ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʘʨʭʽʪʝʢʪʦʨʽʚ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʛʦʣʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʻ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʪʦʤʫ ʟʘʨʘʟ ʚʩʝ ʙʽʣʴ-

ʰʝ ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʦʝʢʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʣʶʜʠʥʽ ʞʠʪʠ ʚ ʛʘʨʤʦʥʽʾ ʟ ʧʨʠʨʦʜʦʶ, 

ʥʝʟʘʚʜʘʶʯʠ ʾʡ ʰʢʦʜʠ. ɯ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʙʫʜʽ-

ʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʚʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʨʠʨʦʜʠ, ʜʦ ʛʘʨʤʦʥʽʾ ʟ ʥʝʶ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʃʝʛʢʽ ʙʫʜʠʥʢʠ, ʧʝʨʝʩʫʚʥʽ ʘʙʦ ʫ ʚʠʛʣʷʜʽ 

ʛʦʪʝʣʴʥʠʭ ʥʦʤʝʨʽʚ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʴʥʠʭ ʟʘʪʨʘʪ, ʘ ʪʘʢʦʞ ʯʘʩʫ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, ʪʦʤʫ ʚʦʥʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽ. ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ 

ʤʦʙʽʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʻ çʚʥʫʪʨʽʰʥʷ ʤʦʙʽʣʴʥʽʩʪʴè. ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʜʦ ʥʦʚʠʭ ʫʤʦʚ: ʩʦʮʽʘʣʴʥʠʡ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʪʫʩ, ʟʤʽʥʘ 

ʩʢʣʘʜʫ ʩʽʤ'ʾ, ʟʤʽʥʘ ʧʦʢʦʣʽʥʴ, ʘʙʦ ʧʨʦʩʪʦ ʟʤʽʥʘ ʞʠʪʣʘ çʧʽʜ ʥʘʩʪʨʽʡè, ʙʝʟ ʟʤʽʥʠ 

ʟʘʛʘʣʴʥʠʭ ʦʙ'ʻʤʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʰʣʷʭʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʦʙ'ʻʢʪʘ, ʡʦʛʦ ʽʥʪʝʨ'ʻʨʫ. ɯ ʩʘʤʝ ʮʽ ʧʘʨʘʤʝʪʨʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʦʙʽʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. ʗʩʢʨʘʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʤʦʙʽʣʴʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʗʧʦʥʽʷ. ʆʜʥʠʤʠ ʟ ʪʠʭ, ʱʦ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʻ 

ʘʨʭʽʪʝʢʪʦʨʠ ɸʪʩʫʰʠ ʽ ʄʘʶʤʽ ʂʘʚʘʤʦʪʦ ʟ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʙʶʨʦ çmA-styleè. ɰʭʥʽʡ 

ʧʨʠʢʣʘʜ ʤʦʙʽʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʥʘʟʠʚʘʻʪʴʩʷ çRiverbank Houseè, ʤʘʻ ʬʦʨʤʫ 

ʨʽʚʥʦʙʝʜʨʝʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʽ ʩʪʦʾʪʴ ʥʘ ʢʨʠʭʽʪʥʽʡ ʜʽʣʷʥʮʽ ʧʦʙʣʠʟʫ ʨʽʯʢʠ. ɿʘʟʚʠʯʘʡ 

ʤʦʙʽʣʴʥʠʡ ʙʫʜʠʥʦʢ ʝʢʦʥʦʤʽʯʥʠʡ, ʣʝʛʢʠʡ ʚ ʤʦʥʪʘʞʽ, ʧʨʘʢʪʠʯʥʠʡ, ʟʘʡʤʘʻ 

ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ. ʎʽ ʙʫʜʠʥʢʠ 523 ʧʦʚʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʜʝ ʚʩʝ ʤʘʻ ʩʚʦʻ 

ʧʨʠʟʥʘʯʝʥʥʷ. ɺʦʥʠ ʤʘʶʪʴ ʩʚʦʻ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ), ʜʝʷʢʽ 

ʟʙʠʨʘʶʪʴ ʜʦʱʦʚʫ ʚʦʜʫ, ʘʣʝ ʚ ʦʩʥʦʚʥʦʤʫ ʦʙʦʚ'ʷʟʢʦʚʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʢʘʥʘʣʽʟʘʮʽʾ ʽ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ɺʠʩʥʦʚʢʠ. ʄʦʙʽʣʴʥʽ ʙʫʜʠʥʢʠ ʤʦʞʥʘ ʟʘʧʨʦʝʢʪʫʚʘʪʠ ʪʘ ʟʚʝʩʪʠ ʙʫʜʴ-ʜʝ. 

ʅʘʧʨʠʢʣʘʜ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʛʦʪʝʣʴʥʽ ʦʢʨʝʤʽ ʥʦʤʝʨʠ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʥʘ ʜʝʨʝʚʘʭ ʪʘ ʥʘʚʽʪʴ ʥʘ ʚʦʜʽ. ʃʶʜʠ ʷʢʽ ʧʦʩʪʽʡʥʦ ʭʦʯʫʪʴ ʟʤʽʥʶʚʘʪʠ 

ʩʚʦʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʘʙʦ ʧʦʜʦʨʦʞʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʙʽʣʴʥʫ 

ʘʨʭʽʪʝʢʪʫʨʫ ʥʘ ʢʦʣʝʩʘʭ (ʮʝ ʪʨʝʡʣʝʨʠ, ʘʚʪʦʙʫʩʠ ʪʘ ʽʥ. ʦʙ'ʻʢʪʠ ʷʢʽ ʩʧʝʮʽʘʣʴʥʦ 

ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ). ʄʦʙʽʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ï ʮʝ 

ʷʩʢʨʘʚʠʡ ʧʨʠʢʣʘʜ ʩʫʯʘʩʥʦʛʦ ʞʠʪʣʘ.   
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ʂʆʅʎɽʇʎɯʗ ʌʆʈʄʋɺɸʅʅʗ ʊɸ ʊɽʆʈɽʊʀʏʅɯ ʇɽʈɽɼʋʄʆɺʀ 

ɼʆʉʃɯɼɾɽʅʅʗ ɾʀʊʃʆɺʀʍ ʂʆʄʇʃɽʂʉɯɺ 

 

ɼʘʚʣʝʪʰʠʥʘ ʂʘʤʽʣʘ ɸʣʴʬʨʽʜʽʚʥʘ  

ʉʪʫʜʝʥʪ  

  ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʍʍ ʩʪʦʣʽʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ 

ʜʝʤʦʛʨʘʬʽʯʥʠʤ ʚʠʙʫʭʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʪʝʤʧʠ ʫʨʙʘʥʽʟʘʮʽʾ ʩʪʨʽʤʢʦ ʟʨʦʩʣʠ. 

ʇʨʠʨʽʩʪ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʚʝʣʠʢʠʤ ʧʨʠʨʦʩʪʦʤ ʤʽʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʫʱʽʣʴʥʝʥʥʷʤ ʟʘʙʫʜʦʚʠ. ɺʠʥʠʢ ʜʝʬʽʮʠʪ ʟʝʤʣʽ ʧʽʜ ʞʠʪʣʦʚʫ ʟʘʙʫʜʦʚʫ 

ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʰʫʢʫ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ.  

ɺ ʜʘʥʠʡ ʯʘʩ ʫʤʦʚʠ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʪʘʢʽ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ. ʎʝ ʧʦʚ'ʷʟʘʥʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟ ʧʨʠʚʘʙʣʠʚʽʩʪʶ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ 

ʨʦʟʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʚ ʨʘʡʦʥʘʭ ʟ ʫʞʝ ʨʦʟʚʠʥʝʥʦʶ ʽʥʞʝʥʝʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ 

ʽ ʥʘʡʙʽʣʴʰʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʘʩʝʣʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʟ ʽʩʪʦʨʠʯʥʦʶ 

ʧʩʠʭʦʣʦʛʽʻʶ ʧʨʝʩʪʠʞʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪ.  

ʆʩʥʦʚʥʦʶ ʩʧʝʮʠʬʽʢʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʠʪʣʘ ʚ ʪʽʩʥʠʭ ʫʤʦʚʘʭ ʻ ʜʝʬʽʮʠʪ 

ʧʣʦʱʽ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʜʽʣʷʥʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʊʨʫʜʥʦʱʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʦʥ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʦʢʨʝʤʘ ʨʝʢʨʝʘʮʽʡʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʽ 

ʪʝʨʠʪʦʨʽʾ, ʘʚʪʦʩʪʦʷʥʢʠ ʪʘ ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʏʠʥʥʽ ʧʨʦʝʢʪʥʽ ʥʦʨʤʠ ʋʢʨʘʾʥʠ 

ʥʝ ʜʘʶʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʽ ʧʠʪʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʫ ʥʝ 

ʱʽʣʴʥʽʡ ʟʘʙʫʜʦʚʽ.   

ʋ ʩʫʯʘʩʥʽʡ ʩʠʪʫʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʪʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʦʩʥʦʚʘʥʝ ʥʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʪʨʝʙʘʭ ʟʘʙʫʜʦʚʥʠʢʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʦʮʽʘʣʴʥʫ 

ʘʥʦʥʽʤʥʩ̔ʪɹ, ʙʝʟʣʶʜʥʩ̔ʪɹ, ʫʥʽʬʽʢʦʚʘʥ ̔ ʞʠʪʣʦʚ ̔ ʙʫʜʠʥʢʠ, ʱʦ ʽʛʥʦʨʫʶʪʴ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ, ʚʽʟʫʘʣʴʥʽ ʽ ʧʦʚʝʜʽʥʢʦʚʽ ʧʦʪʨʝʙʠ 



364 

 

ʤʝʰʢʘʥʮʽʚ. ʆʪʞʝ, ʜʦʮʽʣʴʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʝʜʝʥʥʷ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʷʢʦʩʪʝʡ 

ʞʠʪʣʘ ʚ ʱʽʣʴʥʽʡ ʟʘʙʫʜʦʚʽ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʦʪʨʝʙʘʭ ʡʦʛʦ ʩʧʦʞʠʚʘʯʽʚ.  

ɺ ʜʘʥʠʡ ʯʘʩ ʫʤʦʚʠ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʪʘʢʽ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ. ʎʝ ʧʦʚ'ʷʟʘʥʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟ ʧʨʠʚʘʙʣʠʚʽʩʪʶ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ 

ʨʦʟʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʚ ʨʘʡʦʥʘʭ ʟ ʫʞʝ ʨʦʟʚʠʥʝʥʦʶ ʽʥʞʝʥʝʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ 

ʽ ʥʘʡʙʽʣʴʰʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʘʩʝʣʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʟ ʽʩʪʦʨʠʯʥʦʶ 

ʧʩʠʭʦʣʦʛʽʻʶ ʧʨʝʩʪʠʞʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪ. ʋ 

ʩʫʯʘʩʥʽʡ ʩʠʪʫʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʪʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʩʥʦʚʘʥʝ 

ʥʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʪʨʝʙʘʭ ʟʘʙʫʜʦʚʥʠʢʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʦʮʽʘʣʴʥʫ ʘʥʦʥʽʤʥʩ̔ʪɹ, 

ʙʝʟʣʶʜʥʩ̔ʪɹ, ʫʥʽʬʽʢʦʚʘʥ ̔ ʞʠʪʣʦʚ ̔ ʙʫʜʠʥʢʠ, ʱʦ ʽʛʥʦʨʫʶʪʴ ʩʦʮʽʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʽʯʥʽ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ, ʚʽʟʫʘʣʴʥʽ ʽ ʧʦʚʝʜʽʥʢʦʚʽ ʧʦʪʨʝʙʠ ʤʝʰʢʘʥʮʽʚ. 

ʆʪʞʝ, ʜʦʮʽʣʴʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʝʜʝʥʥʷ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʷʢʦʩʪʝʡ ʞʠʪʣʘ ʚ 

ʱʽʣʴʥʽʡ ʟʘʙʫʜʦʚʽ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʦʪʨʝʙʘʭ ʡʦʛʦ ʩʧʦʞʠʚʘʯʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦ ʾ

ʦʨʛʘʥʽʟʘʮʽ ʾ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʫʤʦʚʘʭ ʫʱʽʣʴʥʝʥʦʾ ʟʘʙʫʜʦʚʠ; ʨʦʟʨʦʙʠʪʠ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ 

ʫʤʦʚʘʭ ʫʱʽʣʴʥʝʥʦʾ ʟʘʙʫʜʦʚʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ.  

ʂʦʥʮʝʧʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ 

  ʇʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʥʦʚʦʛʦ ʞʠʪʣʘ ʚ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʽʡ ʟʘʙʫʜʦʚʽ 

ʩʝʨʝʜʤʽʩʪʷ ʧʝʨʝʜʙʘʯʘʻ: 

 ï ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʙʫʜʽʚʥʠʮʪʚʘ 

 ï ʦʙʤʝʞʝʥʽ ʨʦʟʤʽʨʠ ʜʽʣʷʥʦʢ ʟʫʤʦʚʣʶʶʪʴ ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʧʣʦʱʽ 

ʟʘʙʫʜʦʚʠ ʪʘ ʥʝʚʝʣʠʢʽ ʧʨʠʙʫʜʠʥʢʦʚʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʧʦʜʝʢʦʣʠ ʽ ʧʦʚʥʫ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ. 

ʋ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥʘʭ ʧʦʪʨʽʙʥʝ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ 

ʧʨʦʩʪʦʨʽʚ ï ʚʣʘʰʪʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʝʤʥʠʭ 

ʧʨʦʩʪʦʨʽʚ ʪʘ, ʟʘ ʥʘʷʚʥʦʩʪʽ, ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ ʽʩʥʫʶʯʠʭ ʩʧʦʨʫʜ;  

ï ʢʦʤʧʝʥʩʘʮʽʡʥʽ ʟʘʭʦʜʠ ʚʽʜʩʫʪʥʦʩʪʽ ʨʷʜʫ ʝʣʝʤʝʥʪʽʚ ʞʠʪʣʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  



365 

 

ï ʽʥʪʝʛʨʘʮʽʶ ʜʝʷʢʠʭ ʧʨʠʙʫʜʠʥʢʦʚʠʭ ʬʫʥʢʮʽʡ ʫ ʦʙôʻʤ ʙʫʜʠʥʢʫ, 

ʢʦʤʧʝʥʩʘʮʽʷ ʯʘʩʪʠʥʠ ʝʣʝʤʝʥʪʽʚ ʧʨʠʚʘʪʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ ʫ ʦʢʨʝʤʠʭ ʢʚʘʨʪʠʨʘʭ;  

ï ʚʠʙʽʨ ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʫʜʠʥʢʫ ʪʘ ʪʠʧʽʚ ʞʠʪʣʦʚʠʭ 

ʦʜʠʥʠʮʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʽʣʷʥʢʠ ʟʘʙʫʜʦʚʠ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʩʠʪʫʘʮʽʾ, ʫ ʷʢʽʡ 

ʚʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ,  

ï ʚʠʙʽʨ ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʫʜʠʥʢʫ ʪʘ ʢʚʘʨʪʠʨ ʧʦʚʠʥʝʥ 

ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʥʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʾ ʩʠʪʫʘʮʽʾ, ʫ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʘ ʜʽʣʷʥʢʘ (ʚʠʛʽʜʥʽʩʪʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʩʪʨʫʢʪʫʨʽ ʤʽʩʪʘ, ʥʘʷʚʥʽʩʪʴ ʦʟʝʣʝʥʝʥʥʷ, ʨʝʢʨʝʘʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʙʫʜʦʚʠ ï ʪʦʨʛʦʚʠʭ, ʥʘʚʯʘʣʴʥʠʭ, ʛʨʦʤʘʜʩʴʢʠʭ), ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʦʙʣʘʰʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʪʣʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ 

ʜʽʣʷʥʮʽ (ʨʝʢʨʝʘʮʽʡʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ, ʩʘʥʽʪʘʨʥʽ ʝʣʝʤʝʥʪʠ).  

ʉʫʯʘʩʥʽ ʘʨʭʽʪʝʢʪʦʨʠ, ʤʽʩʪʦʙʫʜʽʚʝʣʴʥʠʢʠ, ʩʦʮʽʦʣʦʛʠ ʦʙˇʨʫʥʪʦʚʫʶʪʴ 

ʫʱʽʣʴʥʝʥʥʷ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʥʠʟʢʦʶ ʧʨʠʯʠʥ. ʊʘʢ, ʜʝʤʦʛʨʘʬʠ ʧʦʚôʷʟʫʶʪʴ ʮʶ 

ʧʨʦʙʣʝʤʫ ʟ ʧʝʨʝʥʘʩʝʣʝʥʥʷʤ ʧʣʘʥʝʪʠ, ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʽʚ ʧʨʠʨʦʩʪʫ 

ʥʘʩʝʣʝʥʥʷ. ʉʦʮʽʦʣʦʛʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʚʘʨʪʠʨʠ ʪʘ ʦʬʽʩʠ ʥʘ ʚʝʨʭʥʽʭ ʧʦʚʝʨʭʘʭ 

ʦʩʦʙʣʠʚʦ ʧʦʧʫʣʷʨʥʽ ʩʝʨʝʜ ʤʦʣʦʜʠʭ ʙʽʟʥʝʩʤʝʥʽʚ, ʘʢʪʦʨʽʚ, ʘʨʭʽʪʝʢʪʦʨʽʚ, 

ʜʠʟʘʡʥʝʨʽʚ ʪʘ ʽʥʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʽʣʦʚʦʾ ʽ ʪʚʦʨʯʦʾ ʤʦʣʦʜʽ ʟ ʘʢʪʠʚʥʠʤ 

ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ. ɿʥʘʯʝʥʥʷ ʽʩʪʦʨʠʯʥʦʾ ʟʘʙʫʜʦʚʠ ʚ ʩʪʘʨʠʭ ʤʽʩʪʘʭ ʩʢʣʘʜʥʦ 

ʧʝʨʝʦʮʽʥʠʪʠ. ɺʦʥʘ ʻ ʚʽʟʠʪʢʦʶ ʤʽʩʪʘ, ʽʣʶʩʪʨʫʻ ʡʦʛʦ ʽʩʪʦʨʽʶ ʽ ʨʦʟʚʠʪʦʢ, ʟʙʝʨʽʛʘʻ 

ʜʫʭ ʤʽʩʪʘ ʪʘ ʡʦʛʦ ʛʝʥʝʪʠʯʥʠʡ ʢʦʜ. ʋ ʜʫʞʝ ʮʽʥʥʽʡ ʮʝʥʪʨʘʣʴʥʽʡ, ʯʘʩʪʦ ʽʩʪʦʨʠʯʥʽʡ 

ʟʘʙʫʜʦʚʽ ʢʽʣʴʢʽʩʪʴ ʜʽʣʷʥʦʢ ʻ ʦʙʤʝʞʝʥʘ, ʽ ʚʘʨʪʽʩʪʴ ʢʦʞʥʦʾ ʜʫʞʝ ʚʠʩʦʢʘ.  

ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ 

ʪʽʩʥʽʡ ʟʘʙʫʜʦʚʽ 

 ʇʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʤʘʪʫ 

ʤʽʩʮʝʚʦʩʪʽ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʨʭʽʪʝʢʪʫʨʫ ʞʠʪʣʘ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʽ ʧʨʦʩʪʦʨʦʚʫ 

ʦʨʛʘʥʽʟʘʮʽʶ, ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʡ, ʤʘʪʝʨʽʘʣʽʚ. ʃʘʥʜʰʘʬʪʥʽ ʬʘʢʪʦʨʠ ʚʨʘʭʦʚʫʶʪʴ 

ʭʘʨʘʢʪʝʨ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʪʠʧ ʽ ʩʪʨʫʢʪʫʨʘ ʣʘʥʜʰʘʬʪʫ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʝʣʴʻʬʫ, ʭʘʨʘʢʪʝʨ ʽʩʥʫʶʯʦʾ ʜʝʨʝʚʥʦʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ ʚʦʜʥʠʭ 

ʧʦʚʝʨʭʦʥʴ (ʨʽʯʢʘ, ʦʟʝʨʦ)).  ɼʝʤʦʛʨʘʬʽʯʥʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʽ ʯʠʥʥʠʢʠ 
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ʚʨʘʭʦʚʫʶʪʴ ʮʽʣʫ ʥʠʟʢʫ ʦʟʥʘʢ: ʯʠʩʝʣʴʥʽʩʪʴ ʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʡʦʛʦ 

ʩʪʘʪʝʚʦʚʽʢʦʚʠʡ ʩʢʣʘʜ, ʯʠʩʣʦ, ʨʦʟʤʽʨ ʽ ʩʪʨʫʢʪʫʨʘ ʩʽʤʝʡ. ɽʩʪʝʪʠʯʥʽ ʬʘʢʪʦʨʠ. 

ʇʨʝʜʤʝʪʥʝ ʚʪʽʣʝʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʽʜʝʘʣʽʚ ʽ ʪʨʘʜʠʮʽʡ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʞʠʪʣʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʭʦʜʽ ʡʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ: ʟʘʙʫʜʦʚʘ ï ʙʫʜʠʥʦʢ ï 

ʚʝʣʠʢʘ ʧʣʘʩʪʠʢʘ ʙʫʜʠʥʢʫ ï ʜʝʪʘʣʴ ï ʢʚʘʨʪʠʨʘ. ɯʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽ ʬʘʢʪʦʨʠ: 

ʧʣʦʱʘ ʽʥʞʝʥʝʨʥʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʠʩʪʝʤʠ ʽ 

ʤʝʪʦʜʠ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ; ʽʥʞʝʥʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ; ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʶʪʴ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʙʫʜʠʥʢʫ ï 

ʤʘʪʝʨʽʘʣʴʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʦʙʦʣʦʥʢʫ ʙʫʜʽʚʣʽ; ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʝʭʥʽʯʥʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʫʜʦʚʥʠʢʘ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ 

 ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʋʢʨʘʾʥʠ ʫʨʘʭʦʚʫʶʯʠ ʽʩʥʫʶʯʽ 

ʤʽʩʪʦʙʫʜʽʚʥʽ ʧʨʦʙʣʝʤʠ ʤʽʩʪ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʧʝʨʝʛʣʷʜʫ ʦʩʥʦʚʥʦʾ ʢʦʥʮʝʧʮʽʾ ʾʭ 

ʧʣʘʥʫʚʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟ ʧʠʪʘʥʴ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʫʨʘʭʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʤʽʩʪ ʽ ʤʦʞʣʠʚʦʩʪʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʧʨʦʩʪʦʨʫ. ʄʝʪʦʜ 

ʢʽʣʴʢʽʩʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʠʟʥʘʯʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʦʙôʻʢʪʽʚ 

ʟʘʩʪʦʩʦʚʘʥʦ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʨʠ ʨʦʟʛʣʷʜʽ ʧʠʪʘʥʴ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ï ʩʫʯʘʩʥʠʡ 

ʩʪʘʥ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ. ʎʝʡ ʞʝ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʘʥʦ ʽ ʧʨʠ ʨʦʟʛʣʷʜʽ ʯʠʥʥʦʾ  

ɿʘʢʦʥʦʜʘʚʯʦ-ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʘʨʭʽʪʝʢʪʫʨʠ ʽ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ.  

 ʄʝʪʦʜʠ ʢʽʣʴʢʽʩʥʦʛʦ, ʷʢʽʩʥʦʛʦ, ʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ 

ʨʦʟʨʦʙʣʝʥʥʽ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ ʨʦʙʦʪʠ ï ʚʠ̫ʚʣʝʥʥʽ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʮʠʭ 

ʩʧʦʨʫʜ. ʄʝʪʦʜʠ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ ʽ ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʦʾ ʬʫʥʢʮʽʾ ʮʠʭ ʩʧʦʨʫʜ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ 

ʧʠʪʘʥʥʷ ʩʢʣʘʜʫ ʽ ʟʤʽʩʪʫ ʫʩʪʘʥʦʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʽʰʦʭʽʜʥʦʶ ʬʫʥʢʮʽʻʶ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʤʽʱʝʥʥʷ ʞʠʪʣʘ. 
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ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʝʩʪʝʪʠʯʥʠʭ ʚʠʨʽʰʝʥʴ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʽ ʨʦʟʨʦʙʣʝʥʥʽ 

ʟʘʩʦʙʽʚ ʘʨʭʽʪʝʢʪʫʨʥʦʧʨʦʩʪʦʨʦʚʦʛʦ ʚʠʨʽʰʝʥʥʷ ï ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʧʦʨʫʜʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʝʩʪʝʪʠʯʥʦʛʦ ʦʙʨʘʟʫ ʩʧʦʨʫʜ. 

ʇʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʫʤʦʚʘʭ ʫʱʽʣʴʥʝʥʦʾ 

ʟʘʙʫʜʦʚʠ 

  ʇʨʠʥʮʠʧ ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʣʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘʤ ʧʦʥʷʪʪʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ. ʇʨʠʥʮʠʧ ʧʨʠʨʦʜʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʙʫʜʠʥʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʷʢ ʚʠʷʚʣʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ, 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʠʥʢʫ ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 

ʧʨʠʨʦʜʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ ʚʠʜʦʟʤʽʥʠ ʣʘʥʜʰʘʬʪʽʚ 

ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʽʥ. ʇʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʧʦʣʽʧʰʠʪʠ ʟʜʽʡʩʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ ʫ 

ʙʫʜʠʥʢʫ. ʇʨʠʥʮʠʧ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʬʦʨʪʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʣʦʛʽʯʥʫ 

ʨʽʚʥʦʚʘʛʫ ʤʽʞ ʧʨʠʨʦʜʦʶ ʪʘ ʘʨʭʽʪʝʢʪʫʨʦʶ. ʇʨʠʥʮʠʧ ʝʩʪʝʪʠʯʥʦʾ ʫʥʽʢʘʣʴʥʦʩʪʽ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʤʽʞ ʤʝʪʦʜʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʚʽʟʫʘʣʴʥʠʤ ʭʫʜʦʞʥʽʤ ʩʧʨʠʡʥʷʪʪʷʤ ʦʙôʻʤʫ ʞʠʪʣʦʚʦʛʦ 

ʙʫʜʠʥʢʫ. ʇʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʝʦʨʽʾ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʨʙʘʥʽʟʤʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʩʫʤʽʱʝʥʥʷ ʚ ʞʠʪʣʦʚʦʤʫ ʙʫʜʠʥʢʫ ʟʦʥ 

ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʨʠʥʮʠʧ ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʘʾʪʪʷ 

ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʚ ʻʜʠʥʦʤʫ ʙʫʜʠʥʢʫ ʨʽʟʥʠʭ ʪʠʧʽʚ ʞʠʪʣʦʚʠʭ ʦʜʠʥʠʮʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʩʦʮʽʘʣʴʥʠʤ ʛʨʫʧʘʤ, ʧʦʪʨʝʙʘʤ ʥʘʩʝʣʝʥʥʷ ʽ ʯʠʩʝʣʴʥʠʤ 

ʩʢʣʘʜʘʤ ʩʽʤôʾ ʪʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʟʘʙʫʜʦʚʠ. 
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ɺʠʩʥʦʚʢʠ.  ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ ʪʽʩʥʽʡ ʟʘʙʫʜʦʚʽ (ʣʘʥʜʰʘʬʪʥʽ ʬʘʢʪʦʨʠ, ʤʽʩʪʦʙʫʜʽʚʥʽ 

ʬʘʢʪʦʨʠ, ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʽ ʬʘʢʪʦʨʠ, 

ʜʝʤʦʛʨʘʬʽʯʥʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʽ ʬʘʢʪʦʨʠ, ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʬʘʢʪʦʨʠ, ʝʩʪʝʪʠʯʥʽ, ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽ, ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʽʥ.) 

 ɺʠʟʥʘʯʝʥʦ ʧʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʫʤʦʚʘʭ 

ʫʱʽʣʴʥʝʥʦʾ ʟʘʙʫʜʦʚʠ (ʧʨʠʥʮʠʧ ʝʨʛʦʥʦʤʽʢʠ, ʧʨʠʥʮʠʧ ʧʨʠʨʦʜʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, 

ʧʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ, ʧʨʠʥʮʠʧ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʬʦʨʪʥʦʩʪʽ, 

ʧʨʠʥʮʠʧ ʝʩʪʝʪʠʯʥʦʾ ʫʥʽʢʘʣʴʥʦʩʪʽ, ʧʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ, 

ʧʨʠʥʮʠʧ ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʘʾʪʪʷ ʪʘ ʧʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʩʪʽ) 

ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʩʫʯʘʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʞʠʪʣʦʚʦ-

ʛʨʦʤʘʜʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ʟʘʢʣʘʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʞʠʪʣʦʚʠʭ ʢʚʘʨʪʘʣʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʧʦʨʫʜʞʝʥʥʽ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʭ ʙʫʜʠʥʢʽʚ. ʋʩʝ ʮʝ 

ʟʫʤʦʚʣʶʻ ʫʱʽʣʴʥʝʥʥʷ ʽʩʥʫʶʯʦʾ ʟʘʙʫʜʦʚʠ, ʟʦʢʨʝʤʘ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʧʦʚʝʨʭʦʚʦʩʪʽ 

ʞʠʪʣʦʚʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʽ ʟʘʙʫʜʦʚʠ ʚʽʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʽʩʥʫʶʯʠʭ ʩʧʦʨʫʜ. 

ʉʫʯʘʩʥʽ ʙʫʜʽʚʝʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʙʽʪ ʥʫʣʴʦʚʦʛʦ ʮʠʢʣʫ, ʱʦ 

ʽʤʝʥʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʚ ʰʠʨʦʢʦʤʫ ʢʦʣʽ ʬʘʭʽʚʮʽʚ ʷʢ ʛʝʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʨʽʰʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʽʥʞʝʥʝʨʥʽ ʟʘʚʜʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ʇʝʨʝʭʽʜ 

ʚʽʜ ʪʠʧʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʚʽʣʴʥʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽ ʥʦʚʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʱʽʣʴʥʦʾ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ð ʮʝ ʘʢʪʫʘʣʴʥʝ 

ʟʘʚʜʘʥʥʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʩʫʯʘʩʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ 

ʘʨʭʽʪʝʢʪʦʨʘ ʤʘʻ ʷʢ ʥʘʣʝʞʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ, ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʝ ʽʥʞʝʥʝʨʥʝ 

ʩʧʦʨʷʜʞʝʥʥʷ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʫʩʽʤ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ ʪʘ 

ʧʦʪʨʝʙʘʤ ʣʶʜʠʥʠ.     
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ʇʈʀʅʎʀʇʀ ʆʈɻɸʅɯɿɸʎɯɰ ʊɸ ʇʈʀʁʆʄʀ ʂʆʄʇʃɽʂʉʅʆɰ 

ʈɽʂʆʅʉʊʈʋʂʎɯɰ ʂɺɸʈʊɸʃɯɺ ɿɸʉʊɸʈɯʃʆɻʆ ɾʀʊʃʆɺʆɻʆ ʌʆʅɼʋ 

(ɹɸɻɸʊʆʂɺɸʈʊʀʈʅɸ ɿɸɹʋɼʆɺɸ 1950-60ʍ ʈʆʂɯɺ) 

 

ʂʦʚʘʣʴʯʫʢ ɺʽʢʪʦʨʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ i ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʃʶʜʠʥʘ, ʟʤʽʥʶʶʯʠʩʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʩʚʦʛʦ ʞʠʪʪʷ ʷʢʽʩʥʦ ï 

ʬʽʟʠʯʥʦ, ʧʩʠʭʦʣʦʛʽʯʥʦ, ʥʘʙʫʚʘʶʯʠ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʽ ʟʥʘʥʴ ʪʘ ʚʟʘʻʤʦʜʽʶʯʽ ʽʟ 

ʩʦʮ̔ʫʤʦʤ, ʟʤʽʥʶʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʦʩʪʦʨʫ ʧʝʨʝʙʫʚʘʥʥʷ ï ʙʣʠʞʯʦʛʦ, 

ʚʥʫʪʨʽʰʥʴʦʛʦ (ʞʠʪʣʘ) ʪʘ ʜʦʚʢʦʣʠʰʥʴʦʛʦ, ʟʦʚʥʽʰʥʴʦʛʦ (ʩʝʨʝʜʦʚʠʱʘ). ʈʫʭʦʤʽ 

ʧʨʦʪʷʛʦʤ ʾʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʦʾ ʣʶʜʠʥʠ, ʩʧʽʚʚʽʜʥʝʩʝʥʽ 

ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʧʨʦʩʪʦʨʦʤ, ʧʨʦʷʚʣʷʶʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʩʧʝʮʠʬʽʯʥʠʭ, 

ʦʙʫʤʦʚʣʝʥʠʭ ʮʽʻʶ ʨʫʭʦʤʽʩʪʶ ʚʠʤʦʛ ʜʦ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ ï ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ 

ʧʘʨʘʤʝʪʨʽʚ. ɼʠʥʘʤʽʢʘ ʧʦʪʨʝʙ ʣʶʜʠʥʠ ʚʩʪʫʧʘʻ ʚ ʩʫʧʝʨʝʯʥʽʩʪʴ ʟ ʤʽʮʥʦʶ, 

ʜʦʚʛʦʚʽʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʡʦʛʦ ʞʠʪʣʘ ʽ ʪʠʤ ʧʨʦʚʦʢʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ 

ʚʠʜʦʟʤʽʥʝʥʥʷ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ʌʦʥʜʠ ʪʠʧʦʚʦʛʦ ʞʠʪʣʘ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʠʭ ʻ ʤʘʩʦʚʽʩʪʴ, ʩʪʘʥʜʘʨʪʥʘ 

ʩʪʨʫʢʪʫʨʘ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʷ ʢʚʘʨʪʠʨ ʟʘ ʧʣʦʱʝʶ, ʧʦʪʨʝʙʫʶʪʴ 

ʥʘʡʙʽʣʴʰʦʾ ʫʚʘʛʠ ʬʘʭʽʚʮʽʚ ʯʝʨʝʟ ʾʭ ʟʥʘʯʥʽ ʦʙʩʷʛʠ, ʧʣʘʥʫʚʘʣʴʥʫ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʦʙʤʝʞʝʥʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʽ ʨʠʩʠ ʢʦʥʪʠʥʛʝʥʪʫ ʣʶʜʝʡ, ʱʦ 

ʤʝʰʢʘʶʪʴ ʫ ʨʘʡʦʥʘʭ ʤʘʩʦʚʦʾ ʪʠʧʦʚʦʾ ʟʘʙʫʜʦʚʠ (ʟʘʩʪʘʨʽʣʠʡ ʞʠʪʣʦʚʠʡ ʬʦʥʜ). 

ɺ ʋʢʨʘʾʥʽ ʥʘʷʚʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ 

ï ʟʘʙʫʜʦʚʘ ʜʦ ʧôʷʪʠ ʧʦʚʝʨʭʽʚ, ʢʨʽʤ ʩʘʜʠʙʥʦʾ ʟʘʙʫʜʦʚʠ,  ʷʢʽ ʟʘ ʪʝʭʥʽʯʥʠʤʠ ʩʪʘʥʦʤ 

ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʽ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ, ʛʨʘʥʠʯʥʠʡ ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢʠʭ ʟʙʽʛ ʘʙʦ ʟʥʦʩ 

ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ  ʥʝ ʤʝʥʰʝ 60 %.  

ɿʛʽʜʥʦ ʉʪʘʪʠʩʪʠʯʥʦʛʦ ʟʙʽʨʥʠʢʘ (2018ʨ.) ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ 1 ʩʽʯʥʷ 2018 ʨʦʢʫ ʚ ʤ. ʂʠʻʚʽ:  
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- ʚʝʪʭʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ï 30 665 ʤ
2
; 

- ʘʚʘʨʽʡʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ - 12 097 ʤ
2
. 

ɺ ʮʽ ʧʣʦʱʽ ʚʭʦʜʠʪʴ ʟʘʙʫʜʦʚʘ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʧʝʨʰʠʭ ʤʘʩʦʚʠʭ ʩʝʨʽʡ 

1950-60-ʭʭ ʨʨ., ʱʦ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʠʣʠʩʴ ʫ ʟʘʢʫʪʥʽ ʨʘʡʦʥʠ-ʧʦʯʠʚʘʣʴʥʽ. 

ʅʝʚʠʨʘʟʥʠʡ ʧʨʦʝʢʪʥʠʡ ʰʪʘʤʧ ʽʟ ʯʘʩʦʤ ʫʪʨʘʪʠʚ ʩʚʽʞʽʩʪʴ ʥʦʚʦʙʫʜʦʚʠ, ʧʦʩʪʫʧʦʚʦ 

ʦʙʨʦʩʪʘʶʯʠ ʩʘʤʦʙʫʜʦʚʦʶ ʥʘ ʬʘʩʘʜʘʭ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʷʞʢʠʭ ʩʠʣʫʚʘʥʴ 

ʥʘʩʝʣʝʥʥʷ ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʫ ʩʚʦʾʭ ʢʚʘʨʪʠʨ), ʚʽʥ (ʮʝʡ ʰʪʘʤʧ) ʧʝʨʝʪʚʦʨʠʚ 

ʟʘʙʫʜʦʚʫ 50-60-ʭʭ ʨʦʢʽʚ ʥʘ ʙʘʨʘʯʥʫ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʠʭ ʙʫʜʠʥʢʽʚ ʥʝʩʝ ʚ ʩʦʙʽ ʥʝ ʪʽʣʴʢʠ 

ʥʝʝʩʪʝʪʠʯʥʝ, ʥʝʢʦʤʬʦʨʪʥʝ ʽʩʥʫʚʘʥʥʷ ʤʝʰʢʘʥʮʽʚ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ, ʘ ʡ ʧʨʷʤʫ 

ʟʘʛʨʦʟʫ ʜʣʷ ʾʭ ʞʠʪʪʷ. 

ʎʽʣʴ ʨʦʙʦʪʠ.  ʌʦʨʤʫʚʘʥʥʷ, ʟʘ ʨʘʭʫʥʦʢ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʥʦʚʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʛʦ ʢʚʘʨʪʘʣʫ ʜʣʷ ʞʠʪʪʷ, ʨʘʟʦʤ ʟ ʧʘʨʘʣʝʣʴʥʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʢʚʘʨʪʘʣʫ: 

- ɺʠʚʯʝʥʥʷ ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴ 50-60-ʭʭ ʨʦʢʽʚ 

(ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ 

ʙʫʜʠʥʢʽʚ); 

- ɺʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʚʠʜʽʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ; 

- ɺʠʚʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʢʨʝʤʠʭ ʙʫʜʽʚʝʣʴ 50-60-ʭʭ ʨʦʢʽʚ; 

- ʇʦʰʫʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ 

ʬʦʥʜʫ (ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʧʝʨʝʙʫʜʦʚʠ); 

- ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ, ʱʦʜʦ  ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʢʚʘʨʪʘʣʽʚ 

(ʤʽʢʨʦʨʘʡʦʥʽʚ) ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ; 

- ʦʟʜʦʨʦʚʣʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ - ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ, 

ʰʣʷʭʦʤ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʤʝʞʘʭ ʢʚʘʨʪʘʣʫ (ʤʽʢʨʦʨʘʡʦʥʫ) 

ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ - ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʭ ʙʫʜʠʥʢʽʚ 1950-60-ʭʭ ʨʨ, 

ʦʙôʻʢʪʽʚ ʽʥʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ 

ʥʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʩʪʚʦʨʝʥʥʷ ʙʝʟʙʘʨôʻʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ.  ʆʩʥʦʚʥʽ ʤʽʩʪʦʙʫʜʽʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʟʜʽʡʩʥʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 
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ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ :  ɼɹʅ ɹ.2.2-12:2019 "ʇʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʘ 

ʪʝʨʠʪʦʨʽʡ",  ɼɹʅ ɺ.2.2-15:2019 ''ɾʠʪʣʦʚʽ ʙʫʜʠʥʢʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ.'', ɿʋ 

''ʇʨʦ ʢʦʤʧʣʝʢʩʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʢʚʘʨʪʘʣʽʚ (ʤʽʢʨʦʨʘʡʦʥʽʚ) ʟʘʩʪʘʨʽʣʦʛʦ 

ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ'' ʪʘ ʩʫʧʫʪʥʽ, ʫʪʦʯʥʶʶʯʽ, ʤʽʩʪʦʙʫʜʽʚʥʽ ʥʦʨʤʘʪʠʚʠ ʦʧʠʩʘʥʽ ʚ 

ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʽʘʣʘʭ.   

ʅʘʨʘʟʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤ ʘʢʪʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʨʘʚʦʚʽ, ʝʢʦʥʦʤʽʯʥʽ, 

ʩʦʮʽʘʣʴʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʩʘʜʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʢʚʘʨʪʘʣʽʚ (ʤʽʢʨʦʨʘʡʦʥʽʚ) ʽʟ ʟʘʤʽʥʦʶ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʪʘ ʥʝʞʠʪʣʦʚʦʛʦ 

ʬʦʥʜʽʚ ʻ ɿʘʢʦʥ ˉ525-V çʇʨʦ ʢʦʤʧʣʝʢʩʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʢʚʘʨʪʘʣʽʚ 

(ʤʽʢʨʦʨʘʡʦʥʽʚ) ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫè. ʋ ʟʘʟʥʘʯʝʥʦʤʫ ɿʘʢʦʥʽ, ʟʦʢʨʝʤʘ, 

ʚʽʜʦʙʨʘʞʝʥʦ ʤʝʭʘʥʽʟʤ ʢʦʤʧʝʥʩʘʮʽʾ ʚʣʘʩʥʠʢʘʤ ʞʠʣʠʭ (ʥʝʞʠʣʠʭ) ʧʨʠʤʽʱʝʥʴ, 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʽʥʰʦʛʦ ʤʘʡʥʘ, ʚʽʜʯʫʞʝʥʦʛʦ ʧʽʜ ʯʘʩ ʢʦʤʧʣʝʢʩʥʦʾ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʢʚʘʨʪʘʣʽʚ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ; ʇʝʨʰʦʯʝʨʛʦʚʦ ɿʘʢʦʥ 

ˉ525-V ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʨʝʛʫʣʶʚʘʥʥʷ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʦʛʦ ʽʟ ʧʦʨʷʜʢʦʤ 

ʥʘʜʘʥʥʷ ʥʦʚʦʛʦ ʞʠʪʣʘ, ʬʽʟʠʯʥʠʤ ʦʩʦʙʘʤ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʚ ʙʫʜʠʥʢʘʭ ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʦ ʟʥʦʩʫ, ʟʦʢʨʝʤʘ, ʘʚʘʨʽʡʥʠʭ. 

ʆʜʥʘʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʦʞʝʥʴ ʮʴʦʛʦ ɿʘʢʦʥʫ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʷʚʠʣʦʩʴ 

ʥʝʜʽʻʚʠʤ, ʘ ʧʦʦʜʠʥʦʢʝ ʙʫʜʽʚʥʠʮʪʚʦ ʙʫʜʠʥʢʽʚ ʪʘ ʩʧʦʨʫʜ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʦʨʫʰʝʥʦʛʦ ʧʠʪʘʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ 

ʜʦʩʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ ʦʥʦʚʣʝʥʥʷ ʢʚʘʨʪʘʣʽʚ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ. 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʝʢʪ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ 

çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʢʦʤʧʣʝʢʩʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 

ʢʚʘʨʪʘʣʽʚ (ʤʽʢʨʦʨʘʡʦʥʽʚ) ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫè. 

ɺʢʘʟʘʥʠʤ ʧʨʦʝʢʪʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʣʘʩʪʠ ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 22 ʛʨʫʜʥʷ 

2006 ʨʦʢʫ ˉ525-V ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ. ʅʘʨʘʟʽ ʧʨʦʝʢʪ ɿʘʢʦʥʫ ʧʨʦʡʰʦʚ ʛʨʦʤʘʜʩʴʢʽ 

ʩʣʫʭʘʥʥʷ: ʧʨʠ ʮʴʦʤʫ ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʟʘʫʚʘʞʝʥʴ ʜʦ ʧʨʦʝʢʪʫ ɿʘʢʦʥʫ ʥʝ ʥʘʜʭʦʜʠʣʦ, 

ʦʩʪʘʥʥʷ ʨʝʜʘʢʮʽʷ ʚʽʜʙʫʜʝʪʴʩʷ 01.01.2020, ʯʝʨʝʟ ʪʝ, ʱʦ  ʥʘʙʨʘʚ ʯʠʥʥʦʩʪʽ 

17.10.2019 ɿʋ ʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʜʝʷʢʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʋʢʨʘʾʥʠ ʱʦʜʦ 
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ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ (ʜʦʢʫʤʝʥʪʠ ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ 

ʧʨʘʚʦʚʽ ʟʚ'ʷʟʢʠ).  

ʆʜʥʠʤʠ ʽʟ ʛʦʣʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʱʦ ʥʝ ʜʘʶʪʴ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ɿʘʢʦʥʫ ʥʘ ʧʨʘʢʪʠʮʽ, ʻ ʥʝʯʽʪʢʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʜʦʚʝʜʝʥʥʷ ʜʦ 

ʚʽʜʦʤʘ ʤʝʰʢʘʥʮʽʚ ʢʚʘʨʪʘʣʫ ʚʩʽʭ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʢʚʘʨʪʘʣʫ; ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʽʚ; ʥʝʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʽʥʚʝʩʪʦʨʽʚ ʫ ʩʧʨʷʤʫʚʘʥʥʽ 

ʢʦʰʽʚ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʢʚʘʨʪʘʣʫ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ, ʱʦ ʧʨʠʩʫʪʥʽʡ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ - ʩʦʮʽʘʣʴʥʘ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʠʪʘʥʥʷʤ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʥʝʨʫʭʦʤʽʩʪʴ, ʙʫʜʽʚʥʠʮʪʚʦʤ 

ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʣʘ ʪʘ ʧʽʜʪʨʠʤʢʠ ʜʝʨʞʘʚʠ ʚ ʮʠʭ ʧʠʪʘʥʥʷʭ. ʄʦʞʣʠʚʦ ʚʠʩʣʦʚʠʪʠ 

ʜʫʤʢʫ ʪʘʢ : "ʛʨʦʤʘʜʷʥʠ, ʷʢʽ ʤʘʶʪʴ ʢʚʘʨʪʠʨʠ ʥʝ ʧʦʛʦʜʷʪʴʩʷ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 

ʢʚʘʨʪʘʣʫ, ʜʦʢʠ ʥʝ ʧʦʙʘʯʘʪʴ ʨʝʘʣʴʥʽ ʢʚʘʜʨʘʪʥʽ ʤʝʪʨʠ, ʚ ʷʢʽ ʾʭ ʟʤʦʞʫʪʴ ʚʽʜʩʝʣʠʪʠ, 

ʟ ʥʝʛʽʨʰʠʤʠ ʫʤʦʚʘʤʠ ʞʠʪʪʷ ʥʽʞ ʚʦʥʠ ʤʘʶʪʴ ʟʘʨʘʟ". ʎʶ ʧʨʦʙʣʝʤʫ ʤʘʻ ʚʠʨʽʰʠʪʠ 

ʥʝʟʘʣʝʞʥʝ ʤʘʥʝʚʨʝʥʝ ʞʠʪʣʦ - ʙʫʜʫʻʪʴʩʷ ʥʘ ʚʽʣʴʥʽʡ ʚʽʜ ʟʘʙʫʜʦʚʠ ʜʽʣʷʥʮʽ, 

ʧʝʨʰʠʡ ʝʪʘʧ ʚʽʜʩʝʣʝʥʥʷ.  

ʅʘʜʘʣʽ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ ʄʽʩʴʢʘ ʢʦʤʧʣʝʢʩʥʘ ʮʽʣʴʦʚʘ ʧʨʦʛʨʘʤʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʢʚʘʨʪʘʣʽʚ (ʤʽʢʨʦʨʘʡʦʥʽʚ) ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʚ ʤ. ʂʠʻʚʽ ʥʘ 2019-2024 

ʨʦʢʠ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʦʟʨʦʙʣʝʥʦʶ ʇʨʦʛʨʘʤʦʶ ʦʥʦʚʣʝʥʥʷ/ʩʪʚʦʨʝʥʥʷ 

ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʦʢʫʤʝʥʪʠʘʮʽʾ  ʚ ʤ. ʂʠʻʚʽ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ: 

- ʄʝʪʦʜʠ ʧʽʜʙʫʜʦʚʠ ʽ ʧʝʨʝʩʫʚʫ ʙʫʜʠʥʢʽʚ (ʜʦʮʽʣʴʥʠʡ ʜʣʷ ʫʥʽʢʘʣʴʥʠʭ 

ʽʩʪʦʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ); 

- ʄʝʪʦʜ ʥʘʜʙʫʜʦʚʠ ʥʘ 1-2 ʧʦʚʝʨʭʠ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʡ); 

- ʄʝʪʦʜ ʥʘʜʙʫʜʦʚʠ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʚʝʨʭʽʚ ʥʘ ʤʝʪʘʣʝʚʠʭ ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʦʧʦʨʘʭ (çʤʝʪʦʜ ʬʣʘʤʽʥʛʦè); 

- ʄʝʪʦʜ ʧʨʠʙʫʜʦʚʠ ʦʢʨʝʤʠʭ ʧʨʠʤʽʱʝʥʴ, ʝʨʢʝʨʽʚ, ʣʦʜʞʽʡ ʥʘ ʧʦʧʝʨʝʯʥʠʭ 

ʥʝʩʫʯʠʭ ʩʪʽʥʘʭ, ʰʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʠ, ʟʘ ʤʝʞʘʤʠ ʽʩʥʫʶʯʦʛʦ 

ʙʫʜʠʥʢʫ; 
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- ʄʝʪʦʜ ʨʦʟʰʠʨʝʥʥʷ ʢʚʘʨʪʠʨ ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ, ʰʣʷʭʦʤ ʧʨʠʙʫʜʦʚʠ 

ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʥʘ ʧʨʠʙʫʜʠʥʢʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ; 

- ʄʝʪʦʜ ʧʨʠʙʫʜʦʚʠ ʙʣʦʢʽʚ ʢʚʘʨʪʠʨ ʘʙʦ ʙʣʦʢʽʚ ʢʚʘʨʪʠʨ; 

- ʄʝʪʦʜ ʧʨʠʙʫʜʦʚʠ  ʞʠʪʣʦʚʠʤʠ ʙʫʜʠʥʢʘʤʠ ʤʘʣʦ-, ʩʝʨʝʜʥʴʦ-, ʽ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʤʠ ʚʟʜʦʚʞ, ʫʧʦʧʝʨʝʢ ʬʘʩʘʜʫ ʽ ʚ ʪʦʨʮʽ ʙʫʜʠʥʢʫ ʘʙʦ ʛʨʫʧʠ 

ʙʫʜʠʥʢʽʚ. 

- ʄʝʪʦʜ ʚʢʣʶʯʝʥʥʷ ʦʢʨʝʤʠʭ ʙʫʜʠʥʢʽʚ ʥʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʽʩʥʫʶʯʠʡ 

ʢʦʥʪʝʢʩʪ ʟʘʙʫʜʦʚʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ. ɼʽʣʷʥʢʠ ʧʝʨʰʦʾ ʪʠʧʦʚʦʾ ʟʘʙʫʜʦʚʠ ʥʘ 

ɻʝʥʝʨʘʣʴʥʦʤʫ ʧʣʘʥʽ ʤ. ʂʠʻʚʘ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ, ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʫ 

ʯʘʩʪʠʥʫ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʥʘ ʥʽʡ ʨʦʟʪʘʰʦʚʘʥʦ ʧʨʠʙʣʠʟʥʦ 2 ʪʠʩ. ʙʫʜʠʥʢʽʚ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʧʦʥʘʜ 6,5 ʤʣʥ ʤ
2
 ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʢʚʘʨʪʠʨ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʙʫʜʠʥʢʽʚ ʽ ʪʝʨʠʪʦʨʽʡ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 53ð77% ʚʘʨʪʦʩʪʽ 

ʥʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʽ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʠ - ʜʝʬʽʮʠʪ ʢʦʰʪʽʚ ʫ 

ʥʘʩʝʣʝʥʥʷ, ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʝʟʨʦʙʽʪʥʠʭ ʽ ʧʝʥʩʽʦʥʝʨʽʚ ʫ ʮʠʭ ʨʘʡʦʥʘʭ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʚʜʘʥʥʷ ʾʭ ʧʝʨʝʙʫʜʦʚʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʡ ʩʚʦʻʯʘʩʥʝ.  

ʇʨʦʪʷʛʦʤ 1997 ʨ. ʚ ɼʝʨʞʢʦʤʘʨʭʽʪʝʢʪʫʨʠ ʋʢʨʘʾʥʠ ʙʫʣʘ ʧʽʜʛʦʪʦʚʣʝʥʘ ɼʝʨʞʘʚʥʘ 

ʧʨʦʛʨʘʤʘ  ʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʧʝʨʰʠʭ ʤʘʩʦʚʠʭ ʩʝʨʽʡ.  ɻʦʣʦʚʥʘ 

ʤʝʪʘ ʩʢʣʘʜʘʥʥʷ ʇʨʦʛʨʘʤʠ -  ʜʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʦʩʥʦʚʥʦʾ 

ʧʨʦʙʣʝʤʠ: ʧʦʣʽʧʰʠʪʠ ʞʠʪʣʦʚʽ ʫʤʦʚʠ ʥʝʟʘʤʦʞʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʝʰʢʘʻ ʫ ʮʠʭ 

ʨʘʡʦʥʘʭ ʥʘ ʙʘʟʽ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʝʨʝʜʦʚʠʱʘ, ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, 

ʢʚʘʨʪʠʨ, ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʜʚʦ- ʪʘ ʧôʷʪʠʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʚʠʤ 

ʙʫʜʽʚʥʠʮʪʚʦʤ ʩʧʦʨʫʜ ʧʽʜʚʠʱʝʥʦʾ ʧʦʚʝʨʭʦʚʦʩʪʽ ʛʽʧʝʨʪʨʦʬʦʚʘʥʦʛʦ ʤʘʩʰʪʘʙʫ 

ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʛʫʤʘʥʽʟʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘ ʨʘʭʫʥʦʢ ʥʝʚʝʣʠʢʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʩʦʪʠ  ʙʫʜʠʥʢʽʚ ʽ ʜʚʦʨʦʚʠʭ ʧʨʦʩʪʦʨʽʚ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʽʥʰʠʭ ʪʠʧʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʴ ʜʘʭʽʚ, ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʪʥʽʭ 

ʧʨʠʤʽʱʝʥʴ, ʜʝʢʦʨʫ ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʪʚʦʨʯʦʾ ʧʝʨʝʨʦʙʢʠ ʢʚʘʨʪʘʣʫ. 
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ɺʠʩʥʦʚʢʠ. ʇʨʦʝʢʪ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ 

ʬʦʥʜʫ ʤʘʻ  ʚʽʜʙʫʚʘʪʠʩʴ ʥʘ ʙʘʟʽ ʯʽʪʢʠʭ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʥʦʨʤ, ʤʘʪʠ ʯʽʪʢʫ 

ʦʨʛʘʥʽʟʘʮʽʶ (ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ) ʪʘ ʩʧʠʨʘʪʠʩʷ ʥʘ ʧʨʠʥʮʠʧʠ ʢʦʥʪʝʢʩʪʫʘʣʽʟʤʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʢʦʥʪʝʢʩʪʫʘʣʽʟʤʫ - ʟʤʽʰʝʥʥʷ ʘʢʮʝʥʪʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʽʩʴʢʦʾ ʪʢʘʥʠʥʠ. ɸ ʩʘʤʝ: 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʘʜʭʦʢʽʟʤʫ - ʚʨʘʭʫʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ 

ʤʽʩʮʷ; ʪʘ ʧʘʨʪʠʮʠʧʘʮʽʾ (- ʩʧʽʚʧʨʘʮʽ ʘʨʭʽʪʝʢʪʦʨʘ ʪʘ ʩʧʦʞʠʚʘʯʘ ), ʘʣʴʪʝʨʥʘʪʠʚʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ - ʨʦʟʨʦʙʣʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʨʦʝʢʪʫ ʨʦʟʚʠʪʢʫ ʢʚʘʨʪʘʣʫ ʽ 

óóʚʠʩʪʘʚʣʝʥʥʷôô ʡʦʛʦ ʥʘ ʚʽʜʢʨʠʪʝ ʦʙʛʦʚʦʨʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʽʜʝʾ ʽ ʤʝʪʦʜʠ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʩʷʛʘʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ: 

- ʧʨʦʝʢʪʫʚʘʥʥʷ ʣʽʧʰʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʞʠʪʪʷ ʤʝʰʢʘʥʮʷʤ ʢʚʘʨʪʘʣʽʚ; 

- ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʘʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʡ ʢʚʘʨʪʘʣʽʚ  

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʧʨʦʝʢʪʽʚ ʟʘʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ; 

-  ʟʙʝʨʝʞʝʥʥʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʦʟʝʣʝʥʝʥʥʷ (ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʩʪʫʪʴ ʙʘʛʘʪʦʣʽʪʥʽ 

ʜʝʨʝʚʘ) ʧʨʠʣʝʛʣʠʭ ʧʨʠʙʫʜʠʥʢʦʚʠʭ ʪʝʨʠʪʦʨʽʡ, ʘ ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ - ʡʦʛʦ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

- ʛʘʨʘʥʪʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʤʘʡʥʦʚʠʭ ʧʨʘʚ ʛʨʦʤʘʜʷʥ ʥʘ ʞʠʣʽ ʪʘ 

ʥʝʞʠʣʽ ʧʨʠʤʽʱʝʥʥʷ, ʷʢʽ ʨʝʢʦʥʩʪʨʫʶʶʪʴʩʷ, ʘʙʦ ʟʥʦʩʷʪʴʩʷ ʟ ʧʦʜʘʣʴʰʠʤ 

ʙʫʜʫʚʘʥʥʷʤ ; 

- ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʢʚʘʨʪʘʣʽʚ (ʤʽʢʨʦʨʘʡʦʥʽʚ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʘʥʪʽʡ ʨʝʯʦʚʠʭ ʧʨʘʚ ʥʘ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ ʧʽʜ ʯʘʩ 

ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʢʚʘʨʪʘʣʽʚ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʜʣʷ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʽʥʰʠʭ ʤʘʣʦʤʦʙʽʣʴʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʫʤʦʚ 

ʜʣʷ ʾʭ ʙʝʟʙʘʨ'ʻʨʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʚʩʽʭ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʘʙʦ ʟʘʥʦʚʦ 

ʟʙʫʜʦʚʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʤʘʥʝʚʨʝʥʽ  ʞʠʣʽ ʙʫʜʠʥʢʠ, ʦʙ'ʻʢʪʽʚ ʞʠʣʦʛʦ ʪʘ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʪʝʨʠʪʦʨʽʡ ʢʚʘʨʪʘʣʽʚ. 
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ɺʨʘʭʦʚʫʶʯʽ ʦʧʨʘʮʴʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʢʦʥʮʝʧʮʽʡ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʢʚʘʨʪʘʣʽʚ 

(ʤʽʢʨʦʨʘʡʦʥʽʚ) ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʴ ʟʘ 

ʪʘʢʠʤʠ ʝʪʘʧʘʤʠ : 

- 1-ʡ ʝʪʘʧ ï ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʦʾ ʩʠʪʫʘʮʽʾ; 

- 2-ʡ ʝʪʘʧ ï ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʤʦʜʝʣʣʶ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ 

ʦʪʨʠʤʘʪʠ ʧʽʩʣʷ  ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ; 

- 3-ʡ ʝʪʘʧ ï ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʙʘʣʘʥʩʫ ʪʝʨʠʪʦʨʽʡ ʜʦ ʪʘ ʧʽʩʣʷ 

(ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʜʘʥʠʭ) ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ; 

- 4-ʡ ʝʪʘʧ ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʯʝʨʛʦʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 
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ɸʈʍɯʊɽʂʊʋʈʅʆ-ʇʃɸʅʋɺɸʃʔʅɸ ʆʈɻɸʅɯɿɸʎɯʗ 

ɹɸɻɸʊʆʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ɾʀʊʃʆɺʀʍ ʂʆʄʇʃɽʂʉɯɺ 

 

ʇʘʥʯʝʥʢʦ ʆʢʩʘʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ɼʦʮʝʥʪ 

ɹʦʨʠʩʦʚʘ ɸʥʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʩʥʦʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʚ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʷʢʘ ʚʧʣʠʚʘʻ 

ʥʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ, ʻ ʧʦʩʪʫʧʦʚʝ ʟʤʽʱʝʥʥʷ ʧʨʦʪʠʚʘʛʠ 

ʫ ʙʽʢ ʟʚʝʜʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙ'ʻʢʪʽʚ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ. ʉʫʯʘʩʥʠʡ ʨʠʪʤ ʞʠʪʪʷ, 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ʥʶʘʥʩʽʚ ʞʠʪʪʷ ʤʽʩʪ-

ʤʽʣʴʡʦʥʥʠʢʽʚ ʟʤʫʰʫʶʪʴ ʰʫʢʘʪʠ ʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʥʝʨʫʭʦʤʦʩʪʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʚ 

ʜʘʥʠʡ ʯʘʩ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ 

ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʨʽʟʥʽ ʬʫʥʢʮʽʾ: ʞʠʪʣʦʚʽ, ʪʦʨʛʦʚʽ, ʦʬʽʩʥʽ ʪʘ ʽʥʰʽ ʧʨʠʤʽʱʝʥʥʷ. 

ʂʨʽʤ ʮʴʦʛʦ, ʟʨʦʩʪʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʧʨʦʝʢʪʽʚ ʱʦʜʦ ʾʭ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ 

ʫʨʙʘʥʽʩʪʠʢʠ. 

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʞʠʪʣʦʚʠʡ ʢʦʤʧʣʝʢʩ - ʮʝ ʘʥʩʘʤʙʣʴ ʙʫʜʽʚʝʣʴ, ʚ 

ʷʢʦʤʫ ʢʨʽʤ ʟʚʠʯʘʡʥʠʭ ʞʠʪʣʦʚʠʭ ʢʚʘʨʪʠʨ ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʧʣʦʱʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʥʝ ʞʠʪʣʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʥʝʞʠʪʣʦʚʽ ʧʨʠʤʽʱʝʥʥʷ. ʆʜʥʘʢ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʟʚʠʯʘʡʥʠʡ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʡ ʙʫʜʠʥʦʢ 

ʟ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʪʦʨʛʦʚʠʤʠ ʧʣʦʱʘʤʠ ʥʝ ʤʦʞʝ 

ʧʨʝʪʝʥʜʫʚʘʪʠ ʥʘ ʛʦʨʜʝ ʟʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʞʠʪʣʦʚʠʡ ʢʦʤʧʣʝʢʩ - ʮʝ ʙʽʣʴʰ ʛʣʦʙʘʣʴʥʝ ʷʚʠʱʝ ʽ ʚ 

ʟʘʭʽʜʥʠʭ ʢʨʘʾʥʘʭ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ 

ʪʽʣʴʢʠ ʪʽ ʦʙ'ʻʢʪʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʧʨʠʤʽʱʝʥʥʷ ʪʦʨʛʦʚʦʛʦ, 

ʨʦʟʚʘʞʘʣʴʥʦʛʦ, ʦʬʽʩʥʦʛʦ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʪʘ ʞʠʪʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʦʙʪʦ, 

ʥʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ ʨʠʥʢʫ, ʥʘ ʟʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʞʠʪʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʤʦʞʫʪʴ ʧʨʝʪʝʥʜʫʚʘʪʠ ʪʽʣʴʢʠ ʪʽ ʦʙ'ʻʢʪʠ, ʜʝ ʻ ʚʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ 
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ʚʠʜʠ ʥʝʨʫʭʦʤʦʩʪʽ, ɹʌʂ ʥʘʩʧʨʘʚʜʽ ʧʦʚʠʥʝʥ ʷʚʣʷʪʠ ʩʦʙʦʶ ʥʝʚʝʣʠʢʝ çʤʽʩʪʦ ʚ 

ʤʽʩʪʽè, ʞʠʪʝʣʽ ʷʢʦʛʦ ʤʦʞʫʪʴ ʽ ʧʨʘʮʶʚʘʪʠ ʽ ʨʦʟʚʘʞʘʪʠʩʷ, ʥʝ ʟʘʣʠʰʘʶʯʠ 

ʪʝʨʠʪʦʨʽʶ ʢʦʤʧʣʝʢʩʫ. 

ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʦʢʠ ʪʽʣʴʢʠ ʧʦʦʜʠʥʦʢʽ ʞʠʪʣʦʚʽ ʢʦʤʧʣʝʢʩʠ ʤʦʞʫʪʴ ʥʦʩʠʪʠ 

ʥʘʟʚʫ ʜʽʡʩʥʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾʤ ʤʝʰʢʘʥʮʷʤ ʥʝ 

ʪʽʣʴʢʠ ʞʠʪʣʦʚʽ ʢʚʘʨʪʠʨʠ, ʘ ʡ ʨʦʟʚʠʥʝʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɿʘʟʚʠʯʘʡ ʧʦʜʽʙʥʽ 

ʢʦʤʧʣʝʢʩʠ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ, ʪʘʢ ʚʝʣʠʢʠʡ ʨʦʟʚʠʪʦʢ ʦʪʨʠʤʘʣʠ 

ʪʦʨʛʦʚʦ-ʞʠʪʣʦʚʽ ʢʦʤʧʣʝʢʩʠ, ʪʦʨʛʦʚʦ-ʨʦʟʚʘʞʘʣʴʥʽ, ʦʬʽʩʥʦ-ʜʽʣʦʚʽ ʘʥʩʘʤʙʣʽ. ʂʫʜʠ 

ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʞʠʪʣʦʚʦʛʦ ʪʘ ʦʬʽʩʥʦʛʦ ʥʘʧʨʷʤʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɸʥʘʣʽʟ ʫʤʦʚ ʪʘ ʬʘʢʪʦʨʽʚ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʧʦʷʚʠ ʪʘ 

ʩʪʘʥʦʚʣʝʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɺʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʩʪʚʦʨʝʥʥʷʤ ʪʘʢʦʛʦ ʪʠʧʫ ʞʠʪʣʘ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ 

ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʪʦʨʽʶ ʚʠʥʠʢʥʝʥʥʷ 

ʥʦʚʦʛʦ ʪʠʧʫ ʞʠʪʣʘ, ʬʘʢʪʦʨʠ ʱʦ ʟʫʤʦʚʠʣʠ ʧʦʻʜʥʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʞʠʪʣʦʚʦʾ 

ʬʫʥʢʮʽʡ ʚ ʦʜʥʦʤʫ ʢʦʤʧʣʝʢʩʽ; ʚʠʚʯʠʪʠ ʜʦʩʚʽʜ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ʫ ʩʪʚʦʨʝʥʥʽ 

ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʚʠʟʥʘʯʠʪʠ ʧʣʶʩʠ ʪʘ ʤʽʥʫʩʠ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ; 

ʚʠʟʥʘʯʠʪʠ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘ 

ʾʭ ʤʽʨʫ ʚʧʣʠʚʫ ʥʘ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʠʧʦʣʦʛʽʶ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʯʠʤ ʚʦʥʘ ʟʫʤʦʚʣʝʥʘ, ʷʢʽ ʤʝʪʦʜʠ ʪʘ 

ʧʜ̔ʭʦʜʠ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʞʠʪʣʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ 1926 ʨʦʮʽ ʧʨʦʚʽʜʥʽ ʪʝʦʨʝʪʠʢʠ ʆʙôʻʜʥʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʘʨʭʽʪʝʢʪʦʨʽʚ (ʆʉɸ) ʦʛʦʣʦʩʠʣʠ çʊʦʚʘʨʠʩʴʢʠʡ ʢʦʥʢʫʨʩ ʥʘ ʧʦʧʝʨʝʜʥʽʡ 

ʧʨʦʝʢʪ ʞʠʪʣʘ ʜʣʷ ʨʦʙʽʪʥʠʢʽʚè. ɿʚʽʪ ʧʨʦ ʢʦʥʢʫʨʩ, ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʫ ʪʨʝʪʴʦʤʫ 

ʚʠʧʫʩʢʫ ʞʫʨʥʘʣʫ çʉʫʯʘʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘè (ʉɸ), ʟʘʢʣʠʢʘʚ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʪʠʧʦʣʦʛʽʡ ʞʠʪʣʘ.  

ɺʽʩʽʤ ʧʨʦʧʦʟʠʮʽʡ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʣʝʥʘʤʠ ʆʉɸ: ʄʦʡʩʝʡ ɻʽʥʟʙʫʨʛ, 

ɻʨʠʛʦʨʽʡ ɺʝʛʤʘʥ, ɺôʷʯʝʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚ, ɸʥʜʨʽʡ ʆʣʴ, ʅʽʥʘ ɺʦʨʦʪʠʥʮʝʚʘ ʪʘ 

ʈʘʾʩʘ ʇʦʣʷʢ, ʆʣʝʢʩʘʥʜʨ ʅʽʢʦʣʴʩʴʢʠʡ, ʆʣʝʢʩʘʥʜʨ ʇʘʩʪʝʨʥʘʢ ʪʘ ɯʚʘʥ ʉʦʙʦʣʻʚ.  
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʩʽ ʫʯʘʩʥʠʢʠ ʛʨʫʧʫʚʘʣʠ ʨʽʟʥʽ ʛʨʦʤʘʜʩʴʢʽ ʟʦʥʠ ʧʦ-

ʨʽʟʥʦʤʫ, ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʮʠʭ ʧʨʦʩʪʦʨʽʚ. 

ʋ ʪʦʡ ʯʘʩ ʷʢ ʧʨʦʧʦʟʠʮʽʾ ɺʦʣʦʜʠʤʠʨʦʚʘ ʪʘ ʇʘʩʪʝʨʥʘʢʘ ʨʦʟʤʽʱʫʚʘʣʠ ʢʦʤʫʥʘʣʴʥʽ 

ʩʧʦʨʫʜʠ ʥʘ ʥʠʞʥʴʦʤʫ ʧʦʚʝʨʩʽ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ, ɻʽʥʟʙʫʨʛ ʪʘ ɺʝʛʤʘʥ 

ʨʦʟʜʽʣʠʣʠ ʾʭ, ʜʦʜʘʚʰʠ ʢʽʤʥʘʪʠ ʜʣʷ ʾʜʘʣʝʥʴ, ʜʦʟʚʽʣʣʷ, ʦʩʚʽʪʠ ʪʘ ʧʦʩʣʫʛ ʥʘ 

ʚʝʨʭʥʴʦʤʫ ʧʦʚʝʨʩʽ, ʘ ʤʽʩʮʷ, ʧʨʠʩʚʷʯʝʥʽ ʜʽʪʷʤ, ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʥʘ ʥʠʞʥʴʦʤʫ 

ʧʦʚʝʨʩʽ. ʊʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʜʣʷ ʷʩʝʣ ʪʘ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ 

ʦʟʥʘʯʘʣʦ, ʱʦ ʧʝʨʝʜʧʦʢʦʾ ʙʽʣʴʰʝ ʥʝ ʟʘʡʤʘʶʪʴ ʤʽʩʮʷ, ʪʦʤʫ ʱʦ ʜʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʢʠʥʫʪʽ ʪʘ ʟʘʙʨʘʥʽ ʙʘʪʴʢʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦ ʜʦʨʦʟʽ ʥʘ ʨʦʙʦʪʫ ʪʘ ʟ ʨʦʙʦʪʠ. 

ʅʘʨʝʰʪʽ, ʆʣʴ, ʉʦʙʦʣʻʚ, ɺʦʨʦʪʠʥʮʝʚʘ ʪʘ ʇʦʣʷʢ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʦʢʨʝʤʽ ʙʫʜʽʚʣʽ 

ʜʣʷ ʢʦʤʫʥʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ɻʽʥʟʙʫʨʛ, ɺʝʛʤʘʥ ʪʘ ʉʦʙʦʣʻʚ ʪʘʢʦʞ ʜʦʜʘʣʠ 

ʧʽʜʥʷʪʽ ʧʝʨʝʭʦʜʠ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʢʦʤʫʥʘʣʴʥʠʭ ʢʨʠʣ ʪʘ ʞʠʪʣʦʚʠʭ ʢʚʘʨʪʘʣʽʚ. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʩʬʝʨ, ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʙʫʜʽʚʣʽ. ɿʟʦʚʥʽ ʮʽ 

ʧʽʜʥʷʪʽ ʤʦʩʪʠ ʟʤʫʩʠʣʠ ʜʦʤʫ-ʢʦʤʫʥʫ ʧʦʩʪʘʪʠ ʟʘʤʢʥʫʪʠʤ, ʘʚʪʦʥʦʤʥʠʤ ʢʦʥʪʫʨʦʤ, 

ʱʦ ʥʘʛʘʜʫʻ ʧʦʧʝʨʝʜʥʶ ʧʨʦʧʦʟʠʮʽʶ ʂʦʩʪʷʥʪʠʥʘ ʄʝʣʴʥʠʢʦʚʘ. 

ʋ 20-ʪʽ ʨʦʢʠ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʣʘʩʷ ʢʦʥʮʝʧʮʽʷ ʙʫʜʠʥʢʫ ʟ ʢʦʣʝʢʪʠʚʥʠʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ (ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʧʦʤʽʞʥʠʭ ʧʣʦʱ - ʢʫʭʦʥʴ, ʚʘʥʥʠʭ, ʧʨʘʣʝʥʴ 

ʪʘ ʽʥ.). ʇʨʠʥʮʠʧʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʫʜʠʥʢʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʟ'ʷʚʠʣʠʩʷ: 

ʚʠʜʽʣʝʥʥʷ ʟ ʢʚʘʨʪʠʨʠ ʬʫʥʢʮʽʡ ʭʘʨʯʫʚʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ, ʧʨʘʥʥʷ - ʪʦʙʪʦ, ʮʝ 

ʚʠʨʘʞʘʣʦʩʷ ʚ ʫʩʫʩʧʽʣʴʥʝʥʥʽ ʧʦʙʫʪʫ. ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʢʦʣʝʢʪʠʚʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʥʘʯʥʦ ʟʜʝʰʝʚʣʶʻ ʞʠʪʣʦ. 

ʋ 1950-ʭ ʨʨ. ʥʦʚʽ ʧʨʦʝʢʪʦʚʘʥʽ ʤʽʩʪʘ, ʥʦʚʽ ʨʘʡʦʥʠ ʤʽʩʪ ʩʪʚʦʨʶʚʘʣʠʩʷ ʥʘ 

ʦʩʥʦʚʽ ʤʽʢʨʦʨʘʡʦʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʨʦʟʛʣʷʜʘʣʠʩʷ ʷʢ ʜʽʣʦʚʠʡ ʮʝʥʪʨ ʽ ʩʧʘʣʴʥʽ 

ʧʝʨʠʬʝʨʽʡʥʽ ʞʠʪʣʦʚʽ ʨʘʡʦʥʠ, ʜʝ ʢʚʘʨʪʠʨʘ ʚʽʜʜʘʣʷʣʘʩʷ ʚʽʜ ʥʘʩʠʯʝʥʦʛʦ 

ʛʨʦʤʘʜʩʴʢʠʤ ʞʠʪʪʷʤ ʤʽʩʴʢʦʛʦ ʮʝʥʪʨʫ, ʤʘʩʦʚʝ ʞʠʪʣʦ ʧʨʠ ʮʴʦʤʫ ʙʫʣʦ ʞʠʪʣʦʚʠʤ 

ʢʦʤʧʣʝʢʩʦʤ. ɾʠʪʣʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚʞʝ ʥʝ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʣʶʜʴʤʠ, ʘ ʜʣʷ 

ʟʨʫʯʥʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ, ʘʣʝ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ, ʧʨʠʟʥʘʯʘʻʪʴʩʷ 

ʜʣʷ ʨʦʙʽʪʥʠʯʦʛʦ ʢʣʘʩʫ (ʫ ʮʝʡ ʧʝʨʽʦʜ ʨʦʟʛʣʷʜʘʣʦʩʷ ʧʦʥʷʪʪʷ ʨʽʚʥʷ ʜʦʭʦʜʽʚ 

ʥʘʩʝʣʝʥʥʷ). 
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ʋ 1960-ʭ ʨʨ. ʟʘʨʦʜʠʣʘʩʷ ʽʜʝʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʷʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʧʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʾ ʛʫʤʘʥʥʦʾ ʤʽʩʴʢʦʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ , ʱʦ 

ʚʽʜʙʠʚʘʻ ʚʠʤʦʛʠ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʱʽʣʴʥʦʩʪʽ, ʽʥʪʝʛʨʘʮʽʾ ʞʠʪʪʷ, ʫʢʨʫʧʥʝʥʥʷ ʽ 

ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʦʩʪʽ ʜʽʣʦʚʠʭ ʮʝʥʪʨʽʚ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʞʠʪʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʝʦʙʭʽʜʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʨʦʟʚʠʥʫʪʦʾ ʩʠʩʪʝʤʠ ʦʟʝʣʝʥʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚʩʽ ʝʣʝʤʝʥʪʠ ʜʽʣʷʥʦʢ ʛʨʦʤʘʜʩʴʢʠʭ 

ʫʩʪʘʥʦʚ, ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʩʧʦʨʪʫ, ʧʽʰʦʭʽʜʥʠʭ ʘʣʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʚ 

ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫ. 

ʋ 1970-1980-ʽ ʨʦʢʠ ʞʠʪʣʦʚʝ ʙʫʜʽʚʥʠʮʪʚʦ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʧʝʨʝʚʘʞʥʦ ʫ 

ʚʠʛʣʷʜʽ ʚʝʣʠʢʠʭ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʞʠʪʣʦʚʽ 

ʙʫʜʠʥʢʠ, ʘʣʝ ʪʘʢʦʞ ʩʧʦʨʫʜʠ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ 

(ʜʠʪʷʯʽ ʫʩʪʘʥʦʚʠ, ʤʘʛʘʟʠʥʠ, ʩʧʦʨʪʠʚʥʽ ʩʧʦʨʫʜʠ ʪʘ ʽʥ.).  

ʋ 1990-ʽ ʨʨ. ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʨʰʽ ʧʨʦʝʢʪʠ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ 

ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʷʢ ʤʽʩʪʦ ʚ ʤʽʩʪʽ, ʚʠʩʦʪʥʽ ʞʠʪʣʦʚʽ ʢʦʤʧʣʝʢʩʠ ʟ ʨʦʟʚʠʥʝʥʦʶ 

ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʦʾ ʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʽʤ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʾ 

ʣʶʜʠʥʠ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʩʪʚʦʨʶʶʪʴʩʷ ʞʠʪʣʦʚʽ ʢʦʤʧʣʝʢʩʠ, ʜʦʩʪʫʧʥʽ ʚʠʢʣʶʯʥʦ 

ʣʶʜʷʤ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʭʦʜʽʚ.  

21 ʩʪ. ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʽʪʯʠʟʥʷʥʘ ʪʘ ʟʘʨʫʙʽʞʥʘ 

ʧʨʘʢʪʠʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʩʭʦʞʽ. ʊʘʢ, ʬʦʨʤʫʚʘʥʥʷ ʚʝʣʠʢʠʭ 

ʞʠʪʣʦʚʠʭ ʫʪʚʦʨʝʥʴ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʨʠ ʷʢʦʤʫ ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ: ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʽʥʰʽ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʚʠʜʠ 

ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʦ ʾʭ ʩʦʮʽʘʣʴʥʦʤʫ ʩʪʘʪʫʩʫ: ʝʣʽʪʥʽ, ʢʣʫʙʥʽ, ʢʦʤʝʨʮʽʡʥʽ. ʋ 

ʩʪʨʫʢʪʫʨʽ ʝʣʽʪʥʠʭ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ 

ʤʽʩʮʷ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʤʝʰʢʘʥʮʽʚ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʨʦʟʚʠʥʝʥʠʡ 

ʙʣʦʢ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʝ ʜʦʩʪʫʧʥʝ ʪʽʣʴʢʠ ʤʝʰʢʘʥʮʷʤ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɺʥʫʪʨʽʰʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʫ ʢʣʫʙʥʦʛʦ ʪʠʧʫ ʩʧʝʮʠʬʽʯʥʘ. ʋ ʥʴʦʤʫ ʻ ʟʘʣ 

ʧʨʠʡʦʤʽʚ, ʙʽʣʴʷʨʜʥʘ, ʩʘʫʥʘ, ʪʨʝʥʘʞʝʨʥʠʡ ʟʘʣ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

ʞʠʪʝʣʽ ʤʘʶʪʴ ʚʣʘʩʥʠʭ ʧʝʨʫʢʘʨʽʚ, ʤʘʩʘʞʠʩʪʽʚ, ʣʽʢʘʨʽʚ, ʷʢʽ ʧʨʠʾʞʜʞʘʶʪʴ ʟʘ 

ʚʠʢʣʠʢʦʤ. ɹʣʦʢ ʫʩʪʘʥʦʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʩʪʫʧʥʠʡ ʤʝʰʢʘʥʮʷʤ ʽ ʛʦʩʪʷʤ 
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ʢʦʤʧʣʝʢʩʫ. ʋ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʘʭ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʩʪʫʧʥʦ ʥʝ ʪʽʣʴʢʠ ʤʝʰʢʘʥʮʷʤ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʋ ʩʪʨʫʢʪʫʨʽ 

ʢʦʤʧʣʝʢʩʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʨʦʟʚʠʥʝʥʘ ʜʽʣʦʚʘ ʩʢʣʘʜʦʚʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʣʘ ʩʪʚʦʨʶʶʪʴ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ. ɺʦʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʽʩʮʝʚʦʩʪʽ, ʾʾ ʣʘʥʜʰʘʬʪʫ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ, ʧʨʠʨʦʜʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʚʽʪʝʨ, ʦʧʘʜʠ, ʽʥʩʦʣʷʮʽʷ). ʈʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʙʝʨʝ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʪʘ ʫ ʚʠʙʦʨʽ ʧʨʠʡʦʤʽʚ 

ʟʘʙʫʜʦʚʠ. 

ʌʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʠʪʣʘ ʻ ʜʝʤʦʛʨʘʬʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ 

ʢʨʘʾʥʽ. ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʽ ʦʟʥʘʢʠ ʷʢʦʾ ʻ ʯʠʩʝʣʴʥʽʩʪʴ ʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, 

ʡʦʛʦ ʩʪʘʪʝʚʽʢʦʚʦʛʦ ʩʢʣʘʜʫ, ʯʠʩʣʦ, ʨʦʟʤʽʨ ʽ ʩʪʨʫʢʪʫʨʘ ʩʽʤʝʡ. 

ɼʦ ʯʠʩʣʘ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʠʪʣʘ ʚʽʜʥʦʩʠʪʴʩʷ 

ʪʘʢʦʞ ʨʽʚʝʥʴ ʦʩʚʽʪʠ ʥʘʩʝʣʝʥʥʷ, ʷʢʠʡ ʥʝʫʭʠʣʴʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ 

ʨʽʚʥʷ ʦʩʚʽʪʠ ʧʦʩʠʣʶʶʪʴʩʷ ʧʦʪʨʝʙʠ ʚ ʪʘʢʠʭ ʪʠʧʘʭ ʢʚʘʨʪʠʨ, ʫ ʷʢʠʭ ʤʦʞʣʠʚʝ 

ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʜʣʷ ʜʦʤʘʰʥʽʭ ʟʘʥʷʪʴ ʥʘʚʯʘʥʥʷʤ, ʥʘʫʢʦʚʠʤ ʽ ʪʚʦʨʯʦʶ 

ʧʨʘʮʝʶ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʪʦʜʠ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʥʝ 

ʘʙʠ ʷʢʫ ʨʦʣʴ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʩʫʯʘʩʥʦʛʦ ʞʠʪʣʘ ʆʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ 

ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʯʠʥʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʡ ʽ 

ʤʝʪʦʜʫ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʣʽ. ʆʜʥʘʢ ʩʢʦʨʦʯʝʥʥʷ ʪʨʫʜʦʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ ʱʝ ʥʝ 

ʦʟʥʘʯʘʻ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʚʠʥʝʥʘ ʽ 

ʥʘʣʘʛʦʜʞʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʦʥʦʣʽʪʥʦʛʦ ʽ ʟʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʦʛʦ ʜʦʤʦʙʫʜʽʚʥʠʮʪʚʘ ʜʘʻ 

ʚʘʨʪʽʩʪʴ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʥʠʞʯʝ, ʥʽʞ ʫ ʚʝʣʠʢʦʧʘʥʝʣʴʥʝ ʙʫʜʠʥʢʫ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʮʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ: ʚʠʙʽʨ ʪʝʤʘʪʠʢʠ 

ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ; ʧʦʰʫʢ ʘʥʘʣʦʛʽʚ ʟʘ ʜʘʥʦʶ ʪʝʤʘʪʠʢʦʶ; ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; ʤʽʩʪʦʙʫʜʽʚʥʠʡ ʘʥʘʣʽʟ ʤʽʩʮʷ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʎʽ ʟʘʜʘʯʽ ʤʦʞʣʠʚʦ ʚʠʢʦʥʘʪʠ ʥʘ ʝʪʘʧʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʧʨʘʢʪʠʢʠ. ʅʘ 

ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʜʫʞʝ ʚʘʞʣʠʚʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʩʪʦʨʠʯʥʠʤ ʢʦʥʪʝʢʩʪʦʤ, 

ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʜʘʥʠʤʠ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʤʽʩʮʷ ʤʘʡʙʫʪʥʴʦʛʦ 
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ʧʨʦʝʢʪʫ. ɸʣʝ ʦʩʥʦʚʦʶ ʮʴʦʛʦ ʝʪʘʧʫ ʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʥʘʡʦʤʩʪʚʦ ʟ ʧʨʠʨʦʜʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ 9 ʧʨʠʥʮʠʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʨʠʥʮʠʧ 1: ʢʦʥʪʝʢʩʪʥʠʡ ʽ ʩʫʩʽʜʩʴʢʠʡ ʭʘʨʘʢʪʝʨ. ʈʦʟʛʣʷʜ 

ʤʽʩʮʝʚʦʛʦ ʢʦʥʪʝʢʩʪʫ ʚʘʞʣʠʚʠʡ ʜʣʷ ʚʩʽʭ ʜʽʣʷʥʦʢ, ʚʢʣʶʯʘʶʯʠ ʟʘʙʫʜʦʚʫ ʚ 

ʽʩʪʦʨʠʯʥʠʭ ʨʘʡʦʥʘʭ, ʪʠʭ, ʱʦ ʟʘʟʥʘʶʪʴ ʟʤʽʥ ʘʙʦ ʚʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʤʽʥ. ʇʨʠʥʮʠʧ 

2: ʬʦʨʤʘ ʙʫʜʽʚʣʽ ʪʘ ʤʘʩʰʪʘʙ. ʍʦʨʦʰʠʡ ʜʠʟʘʡʥ ʜʦʩʷʛʘʻ ʤʘʩʰʪʘʙʫ, ʦʙ'ʻʤʥʦʩʪʽ ʪʘ 

ʚʠʩʦʪʠ, ʚʽʜʧʦʚʽʜʥʠʭ ʽʩʥʫʶʯʦʤʫ ʘʙʦ ʙʘʞʘʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʭʘʨʘʢʪʝʨʫ ʚʫʣʠʮʽ ʪʘ 

ʥʘʚʢʦʣʠʰʥʽʭ ʙʫʜʽʚʝʣʴ. ʇʨʠʥʮʠʧ 3: ʱʽʣʴʥʽʩʪʴ. ʉʧʨʦʝʢʪʦʚʘʥʘ ʱʽʣʴʥʽʩʪʴ ʧʦʚʠʥʥʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʷʚʥʦʤʫ ʯʠ ʧʨʦʛʥʦʟʦʚʘʥʦʤʫ ʥʘʩʝʣʝʥʥʶ ʨʘʡʦʥʫ. ɺʽʜʧʦʚʽʜʥʘ 

ʱʽʣʴʥʽʩʪʴ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʥʘʷʚʥʦʶ ʘʙʦ ʟʘʧʨʦʝʢʪʦʚʘʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʜʦʩʪʫʧʦʤ ʜʦ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, 

ʛʨʦʤʘʜʩʴʢʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠʥʮʠʧ 4: ʩʪʽʡʢʽʩʪʴ. 

ʍʦʨʦʰʠʡ ʜʠʟʘʡʥ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʦʟʠʪʠʚʥʽ ʝʢʦʣʦʛʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʧʦʧʝʨʝʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ 

ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʜʣʷ ʢʦʤʬʦʨʪʫ ʪʘ ʟʜʦʨʦʚôʷ ʤʝʰʢʘʥʮʽʚ. ʇʨʠʥʮʠʧ 5: 

ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ. ʍʦʨʦʰʠʡ ʜʠʟʘʡʥ ʧʽʟʥʘʻʪʴʩʷ ʪʘʤ, ʜʝ ʣʘʥʜʰʘʬʪ ʪʘ ʙʫʜʽʚʣʽ 

ʜʽʶʪʴ ʷʢ ʽʥʪʝʛʨʦʚʘʥʘ ʽ ʩʪʽʡʢʘ ʩʠʩʪʝʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʦʟʨʦʙʣʶʶʪʴʩʷ 

ʧʨʠʚʘʙʣʠʚʽ ʧʨʦʝʢʪʠ ʟ ʚʠʩʦʢʠʤ ʢʦʤʬʦʨʪʦʤ. ʇʨʠʥʮʠʧ 6: ʢʦʤʬʦʨʪ. ɺʠʩʦʢʠʡ 

ʢʦʤʬʦʨʪ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʤʽʨʠ ʪʘ ʬʦʨʤʠ ʢʽʤʥʘʪ, ʜʦʩʪʫʧ ʜʦ 

ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ, ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʷʮʽʶ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʟʦʨʦʚʫ ʪʘ ʘʢʫʩʪʠʯʥʫ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʙʝʟʧʝʢʫ, ʚʥʫʪʨʽʰʥʽʡ ʪʘ ʚʽʜʢʨʠʪʠʡ ʧʨʦʩʪʽʨ, ʝʬʝʢʪʠʚʥʽ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʣʝʛʢʽʩʪʴ ʜʦʩʪʫʧʫ ʜʣʷ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʪʘ 

ʩʪʫʧʝʥʽʚ ʤʦʙʽʣʴʥʦʩʪʽ. ʇʨʠʥʮʠʧ 7: ʙʝʟʧʝʢʘ. ʍʦʨʦʰʠʡ ʜʠʟʘʡʥ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʧʝʢʫ 

ʪʘ ʦʭʦʨʦʥʫ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʪʘ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ 

ʷʢʽʩʥʽ ʧʫʙʣʽʯʥʽ ʪʘ ʧʨʠʚʘʪʥʽ ʧʨʦʩʪʦʨʠ, ʷʢʽ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʄʦʞʣʠʚʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦ ʧʘʩʠʚʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʛʨʦʤʘʜʩʴʢʠʤʠ 

ʪʘ ʢʦʤʫʥʘʣʴʥʠʤʠ ʨʘʡʦʥʘʤʠ ʩʧʨʠʷʶʪʴ ʙʝʟʧʝʮʽ. ʇʨʠʥʮʠʧ 8: ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʞʠʪʣʘ ʪʘ ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ. ʍʦʨʦʰʠʡ ʜʠʟʘʡʥ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ 

ʨʦʟʤʽʨʽʚ ʢʚʘʨʪʠʨ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʙʽʨ ʞʠʪʣʘ ʟʘ ʨʽʟʥʦʶ ʜʝʤʦʛʨʘʬʽʻʶ, 




