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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ çPROGRAMMING HANDBOOKè 

ɼʃʗ ɺʀɺʏɽʅʅʗ ʄʆɺ ʇʈʆɻʈɸʄʋɺɸʅʅʗè 

414 

  

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

80 ɸʨʥʘʫʪ ʂ. ɺ., ɼʤʠʪʨʝʥʢʦ ɯ. ʄ.  

ɿɸʉʆɹʀ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ʂʆʄɹɯʅɸʊʆʈʀʎɯ 

421 
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81 ʂʦʧʽʡʢʘ ʇ. ɯ., ʏʘʙʘʥ ʆ. ʍ.  

ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʅɸɹɯɻɸʅʅʗ ʄʆʈʉʔʂʆɰ 

ʍɺʀʃɯ ʅɸ ɺɽʈʊʀʂɸʃʔʅʋ ʉɯʊʂʋ ɿ ɿɸɼɸʅʅʆʖ 

ʇʈʆʅʀʂʅɯʉʊʖ 

427 

82 ʄʫʟʠʢʘ ʉ. ʄ., ʃʠʩʪʦʧʘʜʦʚʘ ɺ. ɺ.  

ɿɸʉʊʆʉʋɺɸʅʅʗ ʈʗɼɯɺ ʌʋʈôɭ ɺ ɽʃɽʂʊʈʆʊɽʍʅɯʎɯ 

434 

83 ʅʦʚʦʩʘʜ ʉ. ʉ., ʅʦʚʦʩʘʜ ʀ. ʉ.  

ɺʃʀʗʅʀɽ ʇʈʀʄɽʉʀ ɻɸɼʆʃʀʅʀʗ ʅɸ ʉʇɽʂʊʈɸʃʔʅʓɽ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʀʆɼʀʉʊʆɻʆ ʂɸʃʔʎʀʗ 

438 

  

ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

84 ɼʝʤʯʫʢ ɼ. ɺ., ʅʘʛʘʻʚʘ ʉ. ʇ.  

ʆʎɯʅʂɸ ɿʅɸʏʋʑʆʉʊɯ ʄɽʈɽɾɯ ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʆɻʆ 

ʌʆʅɼʋ ʍʄɽʃʔʅʀʎʔʂʆɰ ʆɹʃɸʉʊɯ 

445 

85 ʇʘʪʨʘʢʝʻʚ ɯ. ʄ., ɹʻʣʽʥʩʴʢʠʡ ɺ. ʄ., ʄʽʭʥʦ ʆ. ɻ.  

ʄɽʊʆɼʀ ʊɸ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɯ ʄʆɼɽʃɯ ʆʎɯʅʖɺɸʅʅʗ 

ʗʂʆʉʊɯ ʄɯʉʔʂʆɻʆ ʉɽʈɽɼʆɺʀʑɸ  

449 

86 ʇʦʪʦʨʘʩʴ ʆ. ɺ., ʄʝʣʴʥʽʡʯʫʢ ʄ. ʄ.  

ɿʅɸʏɽʅʅʗ ʃɯʉʆɺʀʍ ʈɽʉʋʈʉɯɺ ɼʃʗ ʂʆɺɽʃʔʉʔʂʆɻʆ 

ʈɸʁʆʅʋ ɺʆʃʀʅʉʔʂʆɰ ʆɹʃɸʉʊɯ  

456 

87 ʇʦʪʦʨʘʩʴ ʆ. ɺ., ʄʝʣʴʥʽʡʯʫʢ ʄ. ʄ.  

ɿʅɸʏɽʅʅʗ ʆɿɽʈ ɼʃʗ ʈʆɿɺʀʊʂʋ ʊʋʈʀɿʄʋ ʂʆɺɽʃʔʉʔʂʆɻʆ 

ʈɸʁʆʅʋ ɺʆʃʀʅʉʔʂʆɰ ʆɹʃɸʉʊɯ  

460 

  

ɸʈʍʀʊɽʂʊʋʈɸ 

 

88 ɸʚʜʻʻʚʘ ʅ. ʖ., ɿʽʥʯʝʥʢʦ ʃ. ɯ. 

ɾʀʊʃʆɺɸ ɹʋɼɯɺʃʗ ɿɯ ʉʇʆʈʊʀɺʅʀʄ ʂʆʄʇʃɽʂʉʆʄ, 

ɼʀʊʗʏʀʄ ʎɽʅʊʈʆʄ ʊɸ ʇɯɼɿɽʄʅʀʄ ʇɸʈʂɯʅɻʆʄ ʋ ʄ. 

ʂʀɰɺ  

463 

89 ʂʦʚʘʣʴʩʴʢʘ ɻ. ʃ., ɺʘʨʘʚʘ ɺ. ʆ.  

ʇʈʀʁʆʄʀ ʄʆɼɽʈʅɯɿɸʎɯɰ ɿɸɻɸʃʔʅʆʆʉɺɯʊʅɯʍ 

ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ ʈɸɼʗʅʉʔʂʆɻʆ ʇɽʈɯʆɼʋ 

ɹʋɼɯɺʅʀʎʊɺɸ ʋ ʄ. ʂʀɰɺ  

466 

90 ʈʫʩʝʚʠʯ ʊ. ɺ., ʇʘʰʥʠʯʫʢ ɺ. ɼ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɽʂʊʋɺɸʅʅʗ ɹɸɻɸʊʆʌʋʅʂʎɯʆʅɸʃʔʅʀʍ 

ʂʆʄʇʃɽʂʉɯɺ ɿ ɺʈɸʍʋɺɸʅʅʗʄ ɿɸʉʆɹɯɺ ɸʈʍɯʊɽʂʊʋʈʅʆɰ 

ɽʂʆʃʆɻɯɰ ʅɸ ʇʈʀʂʃɸɼɯ ɻʈʆʄɸɼʉʔʂʆɻʆ ʂʆʄʇʃɽʂʉʋ ʋ ʄ. 

ʏɽʈʅɯɻɯɺ   

471 

91 ʉʝʤʝʥʮʦʚ ʉ. ɺ., ʐʣʠʙʘʥʦʚʘ ʊ. ɸ. 

ʈɽʉʊɸɺʈɸʎʀʗ ʇʈʀʈʆɼʅʆɻʆ ʂɸʄʅʗ ɺ ʀʉʊʆʈʀʏɽʉʂʆʁ 

ɿɸʉʊʈʆʁʂɽ ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻɸ ɺ ʇɽʈʀʆɼ XVIII ɺɽʂɸ  

474 

92 ʍʘʨʘʙʦʨʩʴʢʘ ʖ. ʆ., ʈʘʜʽʯ ɸ. ɻ.  

ɸʂʊʋɸʃʔʅɯʉʊʔ ʇʈʆɽʂʊʋɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃʔʅʀʍ 

ɻʆʅʆʏʅʀʍ ɸɺʊʆɼʈʆʄɯɺ ɺ ʋʂʈɸɰʅɯ  

479 
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 ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ  

93 Tarasiuk N.  

TASK-BASED APPROACH IN TEACHING ENGLISH 

483 

94 ɹʦʙʦʚʘ ʃ. ʄ.  

ʉʆʎɯɸʃʔʅɸ ɸɼɸʇʊɸʎɯʗ ʗʂ ʆʉʆɹʃʀɺʀʁ ɺʀɼ ʉʆʎɯɸʃʔʅʆɰ 

ɺɿɸɭʄʆɼɯɰ 

486 

95 ɻʝʨʘʩʠʤʯʫʢ ʊ. ɺ.  

CREATIVITY IN ENGINEERING 

500 

96 ɻʝʨʘʩʠʤʯʫʢ ʊ. ɺ. 

FUTURE PROFESSIONS 

503 

97 ɻʥʻʟʜʽʣʦʚʘ ɯ. ʄ.  

ʄʆɾʃʀɺʆʉʊɯ ʈɽɸʃɯɿɸʎɯɰ ʊɽʍʅʆʃʆɻɯɰ ʌɸʉʀʃɯʊɸʎɯɰ ɺ 

ɯʅʊɽʈɸʂʊʀɺʅɯʁ ʆʉɺɯʊʅɯʁ ɺɿɸɭʄʆɼɯɰ 

507 

98 ɻʦʭʤʘʥ ʆ. ʈ., ɭʤʝʣʴʷʥʦʚʘ ɼ. ɺ., ʊʘʜʝʫʰ ʆ. ʍ.  

ʉʋʊʅɯʉʊʔ ʊɸ ʉʊʈʋʂʊʋʈɸ ʉɸʄʆʆʉɺɯʊʅʔʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ  

514 

99 ɻʨʠʮʝʥʢʦ ɸ. ʇ.  

ɿʅɸʏɽʅʅʗ ʂʆʄʇɽʊɽʅʊʅɯʉʅʆɻʆ ʇɯɼʍʆɼʋ ɺ ʈʆɿɺʀʊʂʋ 

ɺʀʑʆɰ ɯʉʊʆʈʀʏʅʆɰ ʆʉɺɯʊʀ 

519 

100 ɿʘʨʫʙʠʥʘ ɿ. ɺ.  

CREATIVITY IN EDUCATION 

526 

101 ʂʦʥʦʚʘʣʴʯʫʢ ʅ. ʆ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɸʉʆɹɯɺ ʆʅʃɸʁʅ-ʊɽʉʊʋɺɸʅʅʗ ʗʂ ʆɼʅɸ 

ɿ ʌʆʈʄ ʑʆʈɯʏʅʆɻʆ ʂʆʅʊʈʆʃʖ ɿɸʃʀʐʂʆɺʀʍ ɿʅɸʅʔ 

ʉʊʋɼɽʅʊɯɺ ʅɸ ɿɸʅʗʊʊʗʍ ʋʂʈɸɰʅʉʔʂʆɰ ʄʆɺʀ ʗʂ 

ɯʅʆɿɽʄʅʆɰ 

528 

102 ʂʦʮʶʨʫʙʘ ɺ. ʇ., ʃʽʬʝʨ ʂ. ʆ., ʂʫʭʥʶʢ ʆ. ɺ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ ʇɽɼɸɻʆɻɯʏʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ʋ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ ʄɽɼʀʏʅʆɰ ʆʉɺɯʊʀ 

531 

103 ʃʠʤʘʥ ɺ. ɸ.  

LEARNING ENGLISH WITH THE HELP OF SMART PHONE  

536 

104 ʄʘʭʣʠʥʝʮʴ ʅ. ʇ., ʇʣʘʚôʶʢ ʃ. ʖ., ʂʨʘʩʽʡ ʄ. ɺ.  

ʇʉʀʍʆʌɯɿɯʆʃʆɻɯʏʅɯ ʇɯɼʍʆɼʀ ʋ ʅɸɺʏɸʅʅɯ ʉʊʋɼɽʅʊɯɺ 

ʉʊʆʄɸʊʆʃʆɻɯʏʅʀʍ ʌɸʂʋʃʔʊɽʊɯɺ 

539 

105 ʄʝʞʫʻʚʘ ɯ. ʖ.  

ʇʈʆʌɽʉɯʁʅʆ-ʆʈɯɭʅʊʆɺɸʅɽ ʆʅʃɸʁʅ-ʅɸɺʏɸʅʅʗ 

ɯʅʆɿɽʄʅɯʁ ʄʆɺɯ ɺ ɿɸʈʋɹɯɾʅʀʍ ɺʅɿ 

545 

106 ʅʠʢʫʣʠʥʘ ʀ. ʗ., ʇʨʦʥʠʥʘ ʃ. ʅ.  

ʇʈɸʂʊʀʏɽʉʂʆɽ ʇʈʀʄɽʅɽʅʀɽ ɼʀʉʊɸʅʎʀʆʅʅʆʁ ʌʆʈʄʓ 

ʆɹʋʏɽʅʀʗ ɺ ʕʂʉʊʈɽʄɸʃʔʅʓʍ ʋʉʃʆɺʀʗʍ 

549 

107 ʉʘʤʘʷ ʊ. ɺ.  

ɺʆʂɸʃʔʅʆ-ʇɽɼɸɻʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ɺɯʊʏʀɿʅʗʅʆɰ 

ɽʉʊʈɸɼʅʆɰ ʆʉɺɯʊʀ  

 

553 
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108 ʉʘʧʨʠʢʽʥʘ ʃ. ɺ.  

ʇʈʆʌɽʉɯʁʅɸ ʇɯɼɻʆʊʆɺʂɸ ʄɸʁɹʋʊʅɯʍ ɼʀɿɸʁʅɽʈɯɺ ʋ 

ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɸʍ  

558 

109 ʉʻʜʠʭ ʂ. ʖ.  

ʄʆɾʃʀɺʆʉʊɯ GOOGLE CLASSROOM  

563 

110 ʉʽʣʽʥʘ ʃ. ɺ., ʉʫʙʙʦʪʘ ʆ. ʄ.  

ʂʆʄʇɽʊɽʅʊʅʀʁ ɺʀʂʃɸɼɸʏ ɿɸʇʆʈʋʂɸ ʈɽɸʃɯɿɸʎɯɰ 

ʉʋʏɸʉʅʆɻʆ ʆʉɺɯʊʅʔʆɻʆ ʇʈʆʎɽʉʋ 

568 

111 ʉʪʨʻʣʢʦʚʩʴʢʘ ʃ. ɸ., ʊʝʨʝʱʝʥʢʦʚʘ ʆ. ɺ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ʆʅʃɸʁʅ ʉɽʈɺɯʉɯɺ ʇʈʀ ʇʈʆɺɽɼɽʅʅɯ 

ɿɸʅʗʊʔ ɺ ɼʀʉʊɸʅʎɯʁʅʆʄʋ ʈɽɾʀʄɯ 

572 

112 ʎʘʧʢʦʚ ɺ. ɸ.  

THE POSSIBILITIES OF GOOGLE FORMS  

575 

113 ʎʫʡ ʎʟʷʥʴ  

ʄɽʊʆɼʀ ʈʆɿɺʀʊʂʋ ʄʋɿʀʏʅʆɰ ʇɸʄôʗʊɯ ʄɸʁɹʋʊʅɯʍ 

ɺʀʂʃɸɼɸʏɯɺ ʄʋɿʀʏʅʆɻʆ ʄʀʉʊɽʎʊɺɸ 

578 

114 ʏʝʥʴ ʐʠʮʟʝ  

ɼʆ ʇʀʊɸʅʅʗ ʌʆʈʄʋɺɸʅʅʗ ʉɸʄʆʉʊɯʁʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ 

ɺʏʀʊɽʃɯɺ ʄʋɿʀʏʅʆɻʆ ʄʀʉʊɽʎʊɺɸ 

582 

115 ʐʘʧʦʰʥʽʢʦʚʘ ɯ. ɯ., ʂʦʨʩʫʥ ʉ. ʄ., ɸʩʪʘʭʦʚʘ ʆ. ɺ.  

ʑʆɼʆ ʆʉɺɯʊʅɯʍ ʈɽɸʃɯʁ ʉʔʆɻʆɼɽʅʅʗ 

586 

  

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

116 ɸʚʜʻʻʚʘ ʆ. ɸ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʊʀ ʂʆɻʅɯʊʀɺʅʀʍ ʇʈʆʎɽʉɯɺ ʋ ʃʖɼɽʁ 

ʇʆʍʀʃʆɻʆ ɺɯʂʋ 

590 

117 ɸʬʘʥʘʩʴʻʚʘ ɸ. ʄ., ʂʦʨʦʙʢʽʥʘ ʊ. ɺ.  

ʄʆʊʀɺɸʎɯʗ, ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʋʇʈɸɺʃɯʅʅʗ. ʄɽʊʆɼʀ ʊɸ 

ʉʇʆʉʆɹʀ ʄʆʊʀɺɸʎɯɰ ʂʆʃɽʂʊʀɺʋ 

593 

118 ɼʝʥʠʩʦʚʘ ɯ. ɺ.  

ʇʉʀʍʆʉɽʂʉʋɸʃʔʅʀʁ ʈʆɿɺʀʊʆʂ ʇɯɼʃɯʊʂɯɺ ɺ 

ʉʋʏɸʉʅʆʄʋ ʉɺɯʊɯ 

597 

119 ɼʨʦʟʜ ʆ. ʖ., ʂʦʨʦʙʢʠʥʘ ʊ. ɺ.  

ʈʆʃʔ ʄɽʊɸʉʆʆɹʑɽʅʀʗ ɺ ʂʆʄʄʋʅʀʂɸʎʀʀ 

602 

120 ʂʦʧʠʣʦʚ ʉ. ʆ.  

ʉʀʉʊɽʄʅʀʁ ʉʀʅʊɽɿ ʊɸ ɼɯɸʃʆɻ ʂʋʃʔʊʋʈ ʗʂ ʉʊʈɸʊɽɻɯʏʅɯ 

ʆʈɯɭʅʊʀʈʀ ɯʅʊɽɻʈɸʎɯɰ  ʇʉʀʍʆʃʆɻɯɰ (ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʫʨʦʢʠ 

ɻ.ʆ. ɹʘʣʣʘ) 

606 

121 ʂʦʨʦʙʢʠʥʘ ʊ. ɺ., ʊʠʭʦʤʠʨʦʚ ɺ. ʀ.  

ɸʋʊʉʆʈʉ ɺ IT. ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ 

612 

122 ʂʦʨʦʙʢʽʥʘ ʊ. ɺ., ɻʨʠʮʝʥʶʢ ɼ. ɺ.  

ʄɽʊʆɼʀ ɺɯɼʄʆɺʀ ɺɯɼ ʉʇɯʃʂʋɺɸʅʅʗ  

616 

123 ʂʦʨʦʙʢʽʥʘ ʊ. ɺ., ʆʣʝʥʠʯ ʇ. ʉ.  

ʇʈʆɹʃɽʄɸ ɿɸʄʆɺʏʋɺɸʅʅʗ ʅɽɻɸʊʀɺʅʀʍ ʇʆʏʋʊʊɯɺ 

619 
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124 ʂʦʨʦʙʢʽʥʘ ʊ. ɺ., ʊʠʤʦʰʝʥʢʦ ɼ. ʆ.  

ʇʉʀʍʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ HUMAN RESOURCE MANA -

GEMENT (ʋʇʈɸɺʃɯʅʅʗ ʃʖɼʉʔʂʀʄʀ ʈɽʉʋʈʉɸʄʀ ʋ IT)  

622 

125 ʂʫʯʢʦʚ ɹ. ɸ., ʂʦʨʦʙʢʠʥʘ ʊ. ɺ.  

ʇʉʀʍʆʃʆɻʀʗ ʈʀʉʂɸ ɺ ʊʈɽʁɼʀʅɻɽ  

625 

126 ʃʝʱʫʢ ɺ. ɯ.  

ʈɽʃɯɻɯʁʅɯ ʂʈʀɿʀ, ɰʍ ɺʇʃʀɺ ʅɸ ʇʉʀʍɯʂʋ ʃʖɼʀʅʀ 

629 

127 ʇʦʧʨʷʜʫʭʠʥʘ ʅ. ɻ.  

ʆʉʆɹɽʅʅʆʉʊʀ ʄɽɾʃʀʏʅʆʉʊʅʓʍ ʆʊʅʆʐɽʅʀʁ ɺ 

ʂʆʃʃɽʂʊʀɺɽ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ  

632 

128 ʉʘʭʥʦ ʉ. ɺ., ʌʦʥʘʨʴʦʚʘ ɼ. ʄ.  

ʇCʀʍʆʃʆɻɯʗ ʉɯʄɽʁʅʆɰ ʂʈʀɿʀ: ʇɯɼʍʆɼʀ ɼʆ ʉɯʄɽʁʅʆɻʆ 

ʂʆʅʉʋʃʔʊʋɺɸʅʅʗ  

637 

129 ʉʤʘʣʽʫʩ ʃ. ʅ., ʄʘʣʘʷ ɼ. ɺ.  

ʇʉʀʍʆʃʆɻɯʏʅɯ ɿɸʉʆɹʀ ʆʇʊʀʄɯɿɸʎɯɰ ɽʄʆʎɯʁʅʆɰ ʉʌɽʈʀ 

ɼʀʊʀʅʀ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ  

644 

130 ʏʫʤʘʢ ɯ. ɺ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʇʉʀʍʆʃʆɻɯʏʅʆɰ ɼʆʇʆʄʆɻʀ ɼɯʊʗʄ ɯɿ 

ʊʈɸɺʄɯɺʅʀʄ ɼʆʉɺɯɼʆʄ  

651 

131 ʐʘʚʨʦʚʩʴʢʘ ʅ. ɺ., ɹʦʡʢʦ ʆ. ʃ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʇʉʀʍʆʃʆɻɯʏʅʀʍ ʌɸʂʊʆʈɯɺ ɺʇʃʀɺʋ ʅɸ 

ʈʆɿɺʀʊʆʂ ʇʉʀʍʆʄɸʊʀʏʅʀʍ ʈʆɿʃɸɼɯɺ ʋ ʉʊʋɼɽʅʊɯɺ  

658 

  

ʉʆʎʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

132 ɯʚʘʥʯʝʥʢʦ ɹ. ɸ.  

ʉʊɸʅ ʄʋɿɽʖ ʗʂ ʉʆʎɯʆʂʋʃʔʊʋʈʅʆɻʆ ɯʅʉʊʀʊʋʊʋ ɺ 

ʇʈʆʄʀʉʃʆɺʀʍ ʄɯʉʊɸʍ ʋʂʈɸɰʅʀ ʅɸ ʇʈʀʂʃɸɼɯ ʂɽʁʉʋ ʄ. 

ʂɸʄôʗʅʉʔʂʆɻʆ  

665 

133 ʂʫʜʨʷʯʝʥʢʦ ʊ. ɺ.  

ʆʇʊʀʄɯɿɸʎɯʗ ɼɯʗʃʔʅʆʉʊɯ ʎɽʅʊʈʋ ʉʆʎɯɸʃʔʅʀʍ ʉʃʋɾɹ 

ɼʃʗ ɼɯʊɽʁ, ʉɯʄ'ɰ ʊɸ ʄʆʃʆɼɯ 

669 

  

ʀʉʂʋʉʉʊɺʆɺɽɼɽʅʀɽ 

 

134 ʇʝʪʨʠʢʠʥʘ ɸ. ʉ.  

WEBTOONS AS A NEW FORM OF MODERN ART AND 

STORYTELLING 

677 

135 ʐʝʢʫʣʘ ɺ. ʄ.  

ʈʆɿʂʈʀʊʊʗ ʍʋɼʆɾʅʔʆɻʆ ʆɹʈɸɿʋ ʄʋɿʀʏʅʆɻʆ ʊɺʆʈʋ ɺ 

ʂʃɸʉɯ ɻɯʊɸʈʀ ʋ ʄʀʉʊɽʎʔʂɯʁ ʐʂʆʃɯ 

680 

136 ʐʝʨʝʤʝʪ ɺ. ɺ.  

ʌɽʉʊʀɺɸʃʔ ɯʄɽʅɯ ɻ. ʌ. ʄɸʅɯʃʆɺɸ, ʗʂ ɯʅʊɽɻʈʋʖʏʀʁ 

ʏʀʅʅʀʂ ʋ ʈʆɿɺʀʊʂʋ ʅɸʈʆɼʅʆ-ɯʅʉʊʈʋʄɽʅʊɸʃʔʅʆɻʆ 

ʄʀʉʊɽʎʊɺɸ ʍʍɯ ʉʊʆʃɯʊʊʗ (ʅɸ ʇʈʀʂʃɸɼɯ ʇɯɺʅɯʏʅʆɻʆ 

ʇʈʀʏʆʈʅʆʄʆʈôʗ ʋʂʈɸɰʅʀ) 

685 
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 ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ  

137 ʂʫʰʥʻʨʯʫʢ ɸ. ɸ.  

ʄʀʂʆʃɸɰɺʑʀʅɸ ɿɸ ɼʆɹʀ ɻɽʊʔʄɸʅɸʊʋ (1918) ʋ 

ʉʇʆɻɸɼɸʍ ʗ. ʈʗʇʇʆ  

690 

  

ʂʋʃʔʊʋʈʆʃʆɻʀʗ 

 

138 ʇʘʭʘʣʦʚʠʯ ɭ. ɹ.  

ʈɯɿʅʆɺʀɼʀ ʎʀʈʂʆɺʀʍ ʌɽʉʊʀɺɸʃɯɺ ʊɸ ɰʍ 

ʂʋʃʔʊʋʈʆʊɺʆʈʏɽ ɿʅɸʏɽʅʅʗ 

695 

  

ʇʆʃʀʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

139 ʌʽʣʽʧʯʫʢ ɺ. ʆ.  

ʉʋʊʅɯʉʊʔ ɯʄɯʊɸʎɯʁʅʆɰ ɼɽʄʆʂʈɸʊɯɰ ʊɸ ʇʈʀʏʀʅʀ ɰɰ 

ʉʊɸʅʆɺʃɽʅʅʗ ɺ ʇʆʉʊʈɸɼʗʅʉʔʂʀʍ ʂʈɸɰʅɸʍ 

698 

  

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

140 ɿʽʥʯʝʥʢʦ ɸ. ɺ., ɺʝʨʥʠʜʫʙ ɻ. ʉ.  

ɯʉʊʆʈʀʏʅɸ ʍʋɼʆɾʅʗ ʃɯʊɽʈɸʊʋʈɸ ʗʂ ɽʌɽʂʊʀɺʅʀʁ 

ʉʇʆʉɯɹ ʈʆɿɺʀʊʂʋ ʈʆɿʋʄɯʅʅʗ ɯʅʐʆʄʆɺʅʆɰ ʂʋʃʔʊʋʈʀ 

ʊɸ ʄɽʅʊɸʃɯʊɽʊʋ 

703 

141 ʂʘʥʢʘʰ ɻ. ɼ.  

ʄʆɺʅɯ ɿɸʉʆɹʀ ʆɹʈɸɿʅʆʉʊɯ ʊɸ ʆʎɯʅʅʆʉʊɯ ɼʃʗ 

ʈɽɸʃɯɿɸʎɯɰ ɺʇʃʀɺʋ ʋ ʊɽʂʉʊɸʍ ʇʈʆʄʆɺ  

708 

142 ʂʣʽʤʦʚʘ ɸ. ɯ.  

ʏʀʊɸʅʅʗ ʗʂ ɺɸɾʃʀɺʀʁ ɸʉʇɽʂʊ ʅɸɺʏɸʅʅʗ ʄʆɺɯ  

711 

143 ʇʝʪʨʠʯʝʥʢʦ ʆ. ɸ.  

ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ʀʅʊɽʅʉʀʆʅɸʃʔʅʆ-ʄʀʌʆʃʆɻʀ-

ʏɽʉʂʆɻʆ ʇʆʃʗ ʆɹʈɸɿɸ ʂɸʂ ʇʆʇʓʊʂɸ ʆʇʈɽɼɽʃɽʅʀʗ 

ʃʀʅɻɺʀʉʊʀʏɽʉʂʀʍ ʋʉʊɸʅʆɺʆʂ ʇʆʕʊʀʂʀ 

715 

144 ʉʘʤʢʦ ʂ. ʆ.  

ʃɽʂʉʀʏʅɯ ʉʇʆʉʆɹʀ ɺʀʈɸɾɽʅʅʗ ʂɸʊɽɻʆʈɯɰ 

ɿɸʇɽʈɽʏɽʅʅʗ ɺ ʈɸʅʅʔʆʅʆɺʆɸʅɻʃɯʁʉʔʂʀʁ ʇɽʈɯʆɼ 

720 

145 ʉʤʫʞʘʥʠʮʷ ɼ. ɯ., ʉʤʫʞʘʥʠʮʷ ɼ. ʗ.  

ʉʇɽʎʀʌɯʂɸ ʇɽʈɽʂʃɸɼʋ ʋʂʈɸɰʅʉʔʂʆʖ ʄʆɺʆʖ ɯʊ 

ʊɽʈʄɯʅɯɺ ɸʅɻʃʆʄʆɺʅʆɰ ʊɸ ʌʈɸʅʂʆʄʆɺʅʆɰ 

ʂʆʄʇôʖʊɽʈʅʀʍ ʊɽʈʄɯʅʆʉʀʉʊɽʄ 

725 

146 ʊʘʨʘʥʝʥʢʦ ʂ. ɺ., ʂʨʠʚʘʥʠʯ ʖ. ʉ.  

ʇʆʈʋʐɽʅʅʗ ʄʆɺʅʆɰ ʅʆʈʄʀ ɺ ʉʋʏɸʉʅʀʍ ʋʂʈɸɰʅʉʔʂʀʍ 

ʇɯʉʅʗʍ 

732 

147 ʐʫʣʷʨʝʥʢʦ ɺ. ʆ.  

ɯʅɺɽʈʉɯʗ ʈɸʅʅʔʆʅʆɺʆɸʅɻʃɯʁʉʔʂʆɰ ʄʆɺʀ ʗʂ 

ʃɯʅɻɺɯʉʊʀʏʅʀʁ ʌɽʅʆʄɽʅ 

738 
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ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

148 Amaoge Chioma Blessing  

JUST WAR AS A THEORY AND PRACTICE 

747 

149 ʂʽʪʦʚ ʄ. ɻ.  

ʇʆʄʀʃʂʀ ʊɸʊɸʈʉʔʂʆɻʆ ʅɸʎɯʆʅɸʃɯʉʊɸ ʇʈʀ 

ɺʀʊʃʋʄɸʏɽʅʅɯ ʇʈʀʈʆɼʀ ʈʋʉʔʂʆɻʆ ʐʆɺɯʅɯɿʄʋ  

750 

150 ʈʫʩʫʣ ʆ. ɺ.  

ʊʈɸʅʉʅɸʎɯʆʅɸʃʔʅɸ ʂʆʈʇʆʈɸʎɯʗ ɺ ʉʀʉʊɽʄɯ 

ɽʂʆʅʆʄɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ɼɽʈɾɸɺʀ 

757 

151 ʉʘʛʘʯ ɻ. ʄ.  

ɼʋʍʆɺʅɸ ʍɸʈʀɿʄɸ ʆʉʆɹʀʉʊʆʉʊɯ ɻʈʀɻʆʈɯʗ ʉʂʆɺʆʈʆɼʀ 

ʋ ɺʀʄɯʈɸʍ ʇʈɸɺɽɼʅʆʉʊɯ  

760 

152 ʊʝʣʽʞʝʥʢʦ ʃ. ɺ.  

ʇʆʉʊʅɽʂʃɸʉʀʏʅɽ ʆʉʄʀʉʃɽʅʅʗ ʄɯʉʊʀʏʅʆɻʆ ɼʆʉɺɯɼʋ 

ʗʂ ʈʋʍ ɼʆ ɿɹʃʀɾɽʅʅʗ ʅɸʋʂʀ, ʈɽʃɯɻɯɰ, ʌɯʃʆʉʆʌɯɰ 

767 

  

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

153 Bakina T. V.  

THE ESSENCE AND IMPORTANCE OF CREATIVE THINKING 

TO INCREASE THE COMPETITIVENESS OF A TOURISM 

ENTERPRISE 

772 

154 Sotsenko E. V. 

THE BEST WAYS TO MOTIVATE EMPLOYEES  

777 

155 ɺʦʣʯʘʥʦʚʘ ʍ.  

ʉʊʈɸʊɽɻɯɰ ɿʅʀɾɽʅʅʗ ʉʆɹɯɺɸʈʊʆʉʊɯ ʇʈʆɼʋʂʎɯɰ ɺ 

ʈʆʉʃʀʅʅʀʎʊɺɸ ɺ ʉ(ʌ)ɻ çʅɯʅɸè ɯɿʄɸɰʃʔʉʔʂʆɻʆ ʈɸʁʆʅʋ 

ʆɼɽʉʔʂʆɰ ʆɹʃɸʉʊɯ  

780 

156 ɻʝʡʢʦ ʊ. ʖ.  

ʇʈʀʆʈʀʊɽʊʓ ʈɸɿɺʀʊʀʗ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ ɺ 

ʋʂʈɸʀʅɽ ɺ ʋʉʃʆɺʀʗʍ ʇɸʅɼɽʄʀʀ COVID-19 ʀ ɺ 

ʇʆʉʊʂɸʈɸʅʊʀʅʅʓʁ ʇɽʈʀʆɼ 

786 

157 ɻʥʘʪʝʥʢʦ ɺ. ʉ., ʄʘʣʻʻʚʘ ɸ. ʄ.  

ʋʄʆɺʀ ʈʆɿɺʀʊʂʋ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ɽʂʆʅʆʄɯʂʀ ɺ ɽʇʆʍʋ 

ʊʋʈɹʋʃɽʅʊʅʆɰ ɻʃʆɹɸʃɯɿɸʎɯɰ 

790 

158 ɻʫʤʝʥʶʢ ɺ. ɺ.  

ɯʅʌʆʈʄɸʎɯʁʅɯ ʈʀɿʀʂʀ ʋ ʊʋʈɹʋʃɽʅʊʅɯʁ ʉʋʏɸʉʅʆʉʊɯ 

796 

159 ɻʫʤʝʥʶʢ ɺ. ɺ., ɺʦʣʯʢʦʚʘ ʃ. ʆ.  

ɯʅʅʆɺɸʎɯʁʅɯ ʊɽʍʅɯʂʀ ɺ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʗʍ  

803 

160 ɼʝʥʠʩʝʥʢʦ ɸ. ʉ.  

ʉʋʏɸʉʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ HRM-ʉʀʉʊɽʄɯ 

ʆʈɻɸʅɯɿɸʎɯɰ 

809 

161 ɼʨʘʯʫʢ ʖ. ɿ., ʏʝʡʣʷʭ ɼ. ɼ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʋʂʈɸɰʅʉʔʂʀʍ ɼʆʄɽʅʅʀʍ ʐʃɸʂɯɺ ʋ 

ɿɯʉʊɸɺʃɽʅʅɯ ɯɿ ɿɸʈʋɹɯɾʅʀʄʀ 

812 
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162 ɯʚʘʥʠʮʷ ɺ. ɺ., ʈʫʜʷʥʦʚʘ ʊ. ʄ.  

ʆʇʊʀʄɸʃʔʅɽ ʇʃɸʅʋɺɸʅʅʗ ɻʈʆʐʆɺʀʍ ʇʆʊʆʂɯɺ ɯɿ 

ɺʈɸʍʋɺɸʅʅʗʄ ʈʀɿʀʂ-ʌɸʂʊʆʈʋ 

817 

163 ɯʚʘʥʦʚ ʉ. ɺ., ɸʥʪʦʥʶʢ ɺ. ʇ., ʃʷʰʝʥʢʦ ɺ. ɯ.  

ɯʅʉʊʀʊʋʎɯʁʅɯ ɿɸʉɸɼʀ ɭɺʈʆʇɽʁʉʔʂʆɰ ɯʅʊɽɻʈɸʎɯɰ 

ʋʂʈɸɰʅʀ ɺ ʅɸʋʂʆɺʆ-ɼʆʉʃɯɼʅɯʁ ʉʌɽʈɯ ʊɸ ʅɸʇʈʗʄʀ ɰʍ 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

823 

164 ʂʦʚʘʣʴʯʫʢ ɺ. ʉ.  

ɿɸʈʋɹɯɾʅʀʁ ʊɸ ɺɯʊʏʀɿʅʗʅʀʁ ɼʆʉɺɯɼ ʆʈɻɸʅɯɿɸʎɯɰ 

ʇʈɸʎɯ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ  

830 

165 ʄʘʟʫʨ ɻ. ʆ., ʄʘʟʫʨ ʆ. ɺ., ʄʘʟʫʨ ɼ. ɺ.  

ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ ʊʆɺɸʈʅʆɰ ʇʆʃɯʊʀʂʀ 

ʇɯɼʇʈʀɭʄʉʊɺɸ  

834 

166 ʄʦʢʣʷʢ ɭ. ɺ.  

ʉʀʉʊɽʄʀ ɿɸʍʀʉʊʋ ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ ɺ ʉʋʏɸʉʅʀʍ 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʉʀʉʊɽʄɸʍ  

841 

167 ʅʘʫʤʦʚʘ ʄ. ɸ., ʉʘʚʠʮʴʢʘ ʊ. ɸ. 

ʈʆɿɺʀʊʆʂ ʎʀʌʈʆɺʆɰ ɽʂʆʅʆʄɯʂʀ ʊɸ ɰɰ ɺʇʃʀɺ ʅɸ ʈʀʅʆʂ 

ʇʈɸʎɯ 

847 

168 ʅʽʢʦʣʘ ʉ. ʆ., ɹʦʨʦʚʱʫʢ ʂ. ɯ.  

ʇʆʅʗʊʊʗ, ʇʈɸɺʆɺɽ ʈɽɻʋʃʖɺɸʅʅʗ ʊɸ ʆʉʆɹʃʀɺʆʉʊɯ 

ɻʆʉʇʆɼɸʈʉʔʂʆ-ʊʆʈɻɯɺɽʃʔʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

851 

169 ʅʽʢʦʣʘʻʥʢʦ ʉ. ʄ., ɸʨʪʶʭ ɯ. ʈ.  

ʆʉʆɹʃʀɺʆʉʊɯ ʆɹʃɯʂʋɺɸʅʅʗ ʈɽɿɽʈɺʋ ʉʋʄʅɯɺʅʀʍ ɹʆʈɻɯɺ 

ɺ ʉʋʏɸʉʅʀʍ ʋʄʆɺɸʍ 

857 

170 ʅʽʢʦʣʘʻʥʢʦ ʉ. ʄ., ʉʢʦʤʦʨʦʭʦʚʘ ʉ. ʖ., ʃʠʭʦʚʘ ʊ. ɺ.  

ʆʈɻɸʅɯɿɸʎɯʗ ʆɹʃɯʂʋ ʊɸ ɿɺɯʊʅʆʉʊɯ ɺ ʈʆɿɼʈɯɹʅɯʁ 

ʊʆʈɻɯɺʃɯ 

862 

171 ʇʘʚʣʁʢ ɭ. ɼ.  

ɼʆ ʆʉʅʆɺʅʀʍ ɸʉʇɽʂʊɯɺ ʄʆɼɽʃʔʅʀʍ ʌɯʅɸʅʉʆɺʀʍ 

ʈʀɿʀʂɯɺ 

867 

172 ʇʘʚʣʶʢ ʆ. ʆ., ʄʘʭʘʫʨʽ ʃ.  

ʉʋʏɸʉʅɯ ɺʀʂʃʀʂʀ ʉɺɯʊʆɺʆɰ ɽʂʆʅʆʄɯʂʀ 

871 

173 ʇʝʪʨʝʥʢʦ ʆ. ʇ., ʂʦʨʤʽʣʴʮʝʚʘ ɺ. ɺ. 

ʐʃʗʍʀ ʇɯɼɺʀʑɽʅʅʗ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ ɺ 

ɸɻʈɸʈʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʋʂʈɸɰʅʀ 

876 

174 ʈʫʜʝʥʢʦ ɸ. ʄ., ʈʫʜʷʥʦʚʘ ʊ. ʄ.  

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɺɸʈʊʆʉʊɯ ɸʂʎɯʁ ʅɸ ʆʉʅʆɺɯ ɸʅɸʃɯɿʋ 

ɼʀʅɸʄɯʏʅʀʍ ʈʗɼɯɺ  

881 

175 ʈʫʜʝʥʢʦ ɸ. ʄ., ʈʫʜʷʥʦʚʘ ʊ. ʄ.  

ʌʆʈʄʋɺɸʅʅʗ ʆʇʊʀʄɸʃʔʅʆɰ ɯʅɺɽʉʊʀʎɯʁʅʆɰ ʇʆʃɯʊʀʂʀ 

ʇɯɼʇʈʀɭʄʉʊɺɸ ɿɸ ɼʆʇʆʄʆɻʆʖ ɽʂʆʅʆʄɯʂʆ-

ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ  

 

886 
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176 ʉʤ̔ʢʦʚʘ ʊ. ʆ., ɹʝʣʠʡ ʄ. ɺ.  

ʅɸʇʈʗʄʀ ʌʆʈʄʋɺɸʅʅʗ ɯ ʈʆɿʇʆɼɯʃʋ ʇʈʀɹʋʊʂʋ ʊɸ 

ʈɽɿɽʈɺʀ ʁʆɻʆ ɿɹɯʃʔʐɽʅʅʗ  

891 

177 ʉʢʦʤʦʨʦʭʦʚʘ ʉ. ʖ., ɹʘʣʝʮʴʢʘ ʆ. ʆ.  

ʉʆɹɯɺɸʈʊɯʉʊʔ ʇʈʆɼʋʂʎɯɰ ï ʇʆʂɸɿʅʀʂ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

897 

178 ʉʫʢ ʇ. ʃ.  

ʅɸʈɸʍʋɺɸʅʅʗ ɸʄʆʈʊʀɿɸʎɯɰ ʅɽʆɹʆʈʆʊʅʀʍ ɸʂʊʀɺɯɺ 

ʄɽʊʆɼɸʄʀ ɼʀɻʈɽʉʀɺʅʆɰ ɯ ʇʈʆɻʈɽʉʀɺʅʆɰ ʅʆʈʄʀ 

ɸʄʆʈʊʀɿɸʎɯɰ  

903 

179 ʊʠʱʝʥʢʦ ɺ. ɺ.  

ʅʆɺɯ ʇɯɼʍʆɼʀ ɼʆ ʇʈʆɺɽɼɽʅʅʗ ʌɯʅɸʅʉʆɺʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ɹɸʅʂɸʄʀ ɺ ʋʂʈɸɰʅɯ  

907 

180 ʊʠʱʝʥʢʦ ʆ. ɯ.  

ʌʆʈʄʋɺɸʅʅʗ ʃʆʄɹɸʈɼʅʆɻʆ ʈʀʅʂʋ ɺ ʋʂʈɸɰʅɯ  

911 

181 ʊʦʚʩʪʝʥʢʦ ɯ. ɯ.  

ɼʀʅɸʄɯʏʅɸ ʄʆɼɽʃʔ ʎɯʅʆʋʊɺʆʈɽʅʅʗ ɺ ʃʆɻɯʉʊʀʏʅɯʁ 

ʉʀʉʊɽʄɯ ʇɯɼʇʈʀɭʄʉʊɺɸ  

915 

182 ʏʝʚʛʘʥʦʚʘ ɺ. ʗ., ɿʘʪʦʥʘ ʂ. ɺ., ʂʦʨʘʚʩʴʢʘ ʊ. ɸ. 

ʌɸʂʊʆʈʀ ʇɯɼɺʀʑɽʅʅʗ ʈɽʅʊɸɹɽʃʔʅʆʉʊɯ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

920 

183 ʑʝʨʙʠʥʘ ʆ. ʉ., ʂʠʨʠʣʝʥʢʦ ɸ. ʉ.  

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʄɽʊʆɼʆʃʆɻɯɰ ʇʆɹʋɼʆɺʀ 

ʋʇʈɸɺʃɯʅʉʔʂʆɻʆ ʆɹʃɯʂʋ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ 

926 

184 ʑʝʨʙʠʥʘ ʆ. ʉ., ʃʶʪʘ ʂ. ɯ.  

ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʆɹʃɯʂʋ ʅɽʄɸʊɽʈɯɸʃʔʅʀʍ 

ɸʂʊʀɺɯɺ 

931 

  

ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

185 Myronets O. M., Dudnik V. K.  

THE MECHANISM OF INTERNATIONAL COOPERATION IN THE 

FIELD OF RENEWABLE ENERGY SOURCES  

937 

186 Myronets O. M., Soroka E. S.  

UNDERSTANDING OF INTERNATIONAL LAW  

941 

187 ɹʘʢʘʣʦ ɺ. ʆ., ʉʦʙʘʢʘʨʴ ɸ. ʆ.  

ʇʈɽɿʋʄʇʎɯʗ ʇʈɸɺʆʊʀ ʇʆʃɯʎɽʁʉʔʂʆɻʆ: ʈɽɸʃɯɰ 

ʉʔʆɻʆɼɽʅʅʗ 

944 

188 ɹʝʨʝʩʪʦʢ ʂ., ɹʽʣʽʯʝʥʢʦ ɺ. 

ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʊɸʂʊʀʂʆ-

ʉʇɽʎɯɸʃʔʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ʇʈɸʎɯɺʅʀʂɯɺ ʅɸʎɯʆʅɸʃʔʅʆɰ 

ʇʆʃɯʎɯɰ ʋʂʈɸɰʅʀ 

948 

189 ɻʨʘʙʦʚʩʴʢʘ ɺ. ʄ.  

ɿʅɸʏɽʅʅʗ ʇʈʀʅʎʀʇɯɺ ʉɯʄɽʁʅʆɻʆ ʇʈɸɺɸ ɼʃʗ 

ɺʀɿʅɸʏɽʅʅʗ ɯ ʈɽɸʃɯɿɸʎɯɰ ʉɯʄɽʁʅʆ-ʇʈɸɺʆɺʀʍ 

ʉʋɹôɭʂʊʀɺʅʀʍ ʇʈɸɺ ʊɸ ʆɹʆɺôʗɿʂɯɺ  

953 
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190 ɼʘʚʠʜʝʥʢʦ ʉ. ɺ.  

ʑʆɼʆ ʇʀʊɸʅʅʗ ɺʀɿʅɸʏɽʅʅʗ ʄʆʄɽʅʊʋ ʅɸɹʋʊʊʗ 

ʆʉʆɹʆʖ ʉʊɸʊʋʉʋ ʇɯɼʆɿʈʖɺɸʅʆɻʆ ʋ ʈɸɿɯ ɰɰ 

ɿɸʊʈʀʄɸʅʅʗ ʋʇʆɺʅʆɺɸɾɽʅʆʖ ʉʃʋɾɹʆɺʆʖ ʆʉʆɹʆʖ  

957 

191 ɼʘʥʠʣʝʥʢʦ ʆ. ɺ.  

ɼɽʗʂɯ ʆʉʆɹʃʀɺʆʉʊɯ ɿɸʂʆʅʆɼɸɺʏʆɻʆ ʇʆʃʗ ʋʂʈɸɰʅʀ  

964 

192 ɯʚʯʝʥʢʦ ʆ. ʄ.  

ɼʆʉɺɯɼ ɹʆʈʆʊʔɹʀ ɿ ʂʆʈʋʇʎɯɭʖ ɺ ʉɯʅɻɸʇʋʈɯ  
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193 ʂʦʞʝʤôʷʢʦ ʅ. ɺ., ʇʝʪʨʫʢ ʖ. ʉ.  

ʖɺɽʅɯɸʃʔʅɸ ʖʉʊʀʎɯʗ ɺ ʋʂʈɸɰʅɯ 

978 

194 ʃʘʟʘʨʻʚʘ ʗ. ɸ., ʄʠʩʣʠʚʘ ʆ. ʆ.  

ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ɼɯʗʃʔʅʆʉʊɯ ʅɸʎɯʆʅɸʃʔʅʆɰ 

ʇʆʃɯʎɯɰ 

982 

195 ʄʘʨʪʠʥʶʢ ʅ.  

ʇʈʆɹʃɽʄɸʊʀʂɸ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʋɺɽʈɽʅɯʊɽʊʋ ʋʂʈɸɰʅʀ  

985 

196 ʅʠʢʠʪʝʥʢʦ ɼ. ʉ., ʐʘʙʣʠʩʪʠʡ ɺ. ɺ.  

ʑʀʈɽ (ɼɯʁʆɺɽ ʂɸʗʊʊʗ) ɺ ʂʈʀʄɯʅɸʃʔʅʆʄʋ ʇʈɸɺɯ  

989 

197 ʇʠʩʘʥʢʘ ʊ. ʄ.  

ʌʋʅʂʎɯɰ ʇʈɸɺɸ ʉʆʎɯɸʃʔʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʋʂʈɸɰʅʀ ɺ 

ʉʋʏɸʉʅʀʍ ʋʄʆɺɸʍ  

994 

198 ʈʘʪʫʰʥʘ ɼ. ɸ.  

ʄɯɾʅɸʈʆɼʅʆ-ʇʈɸɺʆɺɽ ʈɽɻʋʃʖɺɸʅʅʗ ʉʊɸʊʋʉʋ 

ɼʀʇʃʆʄɸʊʀʏʅʀʍ ɸɻɽʅʊɯɺ 

998 

199 ʈʦʛʘʣʴʩʴʢʠʡ ɺ. ɯ.  

ʈʆʃʔ ʌɯɿʀʏʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ʋ ɼɯʗʃʔʅʆʉʊɯ 

ʇʆʃɯʎɽʁʉʔʂʀʍ  

1002 

200 ʈʦʛʦʚʘ ʆ. ɻ.  

ʖʈʀɼʀʏʅɸ ʊɽʍʅɯʂɸ ʋ ɿɸʂʆʅʆʊɺʆʈʏɯʁ ɼɯʗʃʔʅʆʉʊɯ 
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201 ʉʝʟʦʥʦʚ ɺ. ʉ. 

ɸʉʇɽʂʊʀ ʂʈʀʄɯʅɸʃɯʉʊʀʏʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ 

ɼʆʂʋʄɽʅʊɯɺ ʋ ɽʂʉʇɽʈʊʅɯʁ ɼɯʗʃʔʅʆʉʊɯ 

1011 

202 ʉʦʢʦʣʦʚʘ ɯ. ʆ., ʉʽʥʯʝʥʢʦ ʉ. ɭ.  
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1014 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ɼɽʈɾɸɺʅʆɻʆ 

ʌɯʅɸʅʉʆɺʆɻʆ ʂʆʅʊʈʆʃʖ ɺ ʋʂʈɸɰʅɯ ɺ ʉʋʏɸʉʅʀʍ 

ʋʄʆɺɸʍ 

1020 

 

  



19 
 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 
ʉʀʉʊɽʄɸ ɼʆɹʈʀɺ ɯ ʇʆʉɯɺʅʀʍ ʗʂʆʉʊɽʁ ʄɯʊʃʀʎʖ ʊʆʅʂʋ ʅɸ 

ʇɯɺɼʅɯ ʋʂʈɸɰʅʀ ɺ ɿɸʃɽɾʅʆ ɺɯɼ ʇʆɿɸʂʆʈɽʅɽɺʆɻʆ 

ʇɯɼɾʀɺʃɽʅʅʗ 

 

ɸʚʝʨʯʝʚ ɸ. ɺ. 

ʜ.ʩ/ʭ.ʥ., ʧʨʦʬ. 

ɺʘʩʠʣʝʥʢʦ ʅ. ɽ. 

ʜʦʢʪʦʨʘʥʪ 

ɼɺʅɿ çʍʝʨʩʦʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺʩʪʫʧ. ʌʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʩʽʥʦʢʦʩʽʚ ʽ ʧʘʩʦʚʠʱ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʙʦʙʦʚʠʤʠ ʪʨʘʚʘʤʠ ʚʦʥʠ ʜʦʚʰʝ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʪʨʘʚʦʩʪʦʷʭ ʽ 

ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʥʫ ʤʘʩʫ ʚ ʪʨʘʚʦʩʫʤʽʰʘʭ ʧʨʦʪʷʛʦʤ 4-6 ʨʦʢʽʚ. ɸʣʝ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʩʽʚʥʠʭ ʫʛʽʜʴ ʩʪʨʠʤʫʻʪʴʩʷ ʜʝʬʽʮʠʪʦʤ ʥʘʩʽʥʥʷ, ʦʩʦʙʣʠʚʦ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ. ɿʘ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ, ʚʠʨʦʙʥʠʮʪʚʦ 

ʥʘʩʽʥʥʷ ʮʽʻʾ ʛʨʫʧʠ ʢʫʣʴʪʫʨ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʧʦʪʨʝʙʫ ʪʽʣʴʢʠ ʥʘ 20% [1, 2]. 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʪʠʤ, ʱʦ ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʜʦʟʚʦʣʷʶʪ ɹʚ 

ʧʦʚʥʽʡ ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʽʥʥʻʚʠʡ ʧʦʪʝʥʮʽʘʣ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʟʣʘʢʦʚʠʭ 

ʪʨʘʚ.  

ɺʽʜʦʤʦ, ʱʦ ʙʘʛʘʪʦʨʽʯʥʽ ʟʣʘʢʦʚʽ ʪʨʘʚʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʠʣʴʥʠʤ 

ʦʩʠʧʘʥʥʷ, ʪʦʤʫ ʾʭ ʟʙʠʨʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ 20-30%. ʂʨʽʤ ʪʦʛʦ, 

ʥʘʩʽʥʥʻʚʠʡ ʚʦʨʦʭ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʣʠʩʪʷ ʽ ʩʪʝʙʣʦʚʦʾ ʤʘʩʠ ʽ ʤʘʻ 

ʚʣʘʩʪʠʚʽʩʪʴ ʰʚʠʜʢʦ ʟʽʛʨʽʚʘʪʠʩʷ, ʧʨʠ ʮʴʦʤʫ ʥʘʩʽʥʥʷ ʚʪʨʘʯʘʶʪʴ ʩʚʦʾ ʥʘʩʽʥʥʻʚʽ 

ʷʢʦʩʪʽ [3-7]. 

ɿʣʘʢʦʚʽ ʪʨʘʚʠ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʈʘʟʦʤ ʟ ʮʠʤ, ʙʘʛʘʪʦʨʽʯʥʽ ʟʣʘʢʦʚʽ ʪʨʘʚʠ ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʫʣʴʪʫʨʥʠʭ ʩʽʥʦʞʘʪʝʡ ʪʘ ʧʘʩʦʚʠʱ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʜʦʙʨʠʚʘʤ ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʚ ʧʽʜʚʠʱʝʥʥʽ ʾʭ 

ʚʨʦʞʘʡʥʦʩʪʽ.  

ʄʝʪʘ ʨʦʙʦʪʠ: ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʪʣʠʮʽ ʪʦʥʢʦʾ ʩʦʨʪʠ ʖʥʦʥʘ, ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʾʾ ʭʘʨʯʫʚʘʥʥʷ ʚ 

ʢʨʠʪʠʯʥʽ ʬʘʟʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ 

ʥʘʩʽʥʥʷ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʤʽʪʣʠʮʽ ʪʦʥʢʦʾ 

ʩʦʨʪʠ ʖʥʦʥʘ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʜʦʙʨʠʚʘ ʻ ʧʨʦʚʝʜʝʥʥʷ ʚ ʬʘʟʫ 

ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚʦʤ çɹʨʝʢʩʠʣ ʄʽʢʩè 

(2 ʢʛ / ʛʘ) ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʘʨʙʘʤʽʜʦʤ (5 ʢʛ / ʛʘ) ʘʙʦ çʇʣʘʥʪʘʬʦʣè (2 ʢʛ / ʛʘ) ʥʘ 

ʬʦʥʽ ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ (N60P45K45) ʥʘʚʝʩʥʽ, ʥʘ ʧʦʯʘʪʢʫ ʚʽʜ ʈʘʩʪʘʥʫ ʥʘʩʽʥʥʻʚʠʭ 

ʧʦʩʽʚʽʚ. 

ʂʣʶʯʴʦʚʽ ʩʣʦʚʘ: ʤʽʪʣʠʮʷ ʪʦʥʢʘ, ʜʦʙʨʠʚʘ, ʦʨʛʘʥʽʯʥʽ ʤʽʢʨʦʜʦʙʨʠʚʘ, 

ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʚ 2014-2019 ʨʨ. ʥʘ ʜʦʩʣʽʜʥʠʭ 

ʧʦʣʷʭ ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè - ʪʝʤʥʦ-

ʢʘʰʪʘʥʦʚʽ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʭ ʩʝʨʝʜʥʴʦʩʦʣʦʥʮʶʚʘʪʽ ʟ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʚ 

ʦʨʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʥʘ ʨʽʚʥʽ  2,34 - 2,60% ɺʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʝʣʝʤʝʥʪʽʚ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ: ʘʟʦʪʫ - 17-20 ʤʛ/ʢʛ ˇʨʫʥʪʫ; ʬʦʩʬʦʨʫ - 49-65; ʢʘʣʽʶ - 

280-360 ʤʛ/ʢʛ ˇʨʫʥʪʫ, ʨʅ - 6,9-7,2. ɿʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʛʣʠʙʠʥʽ 7,5-13 ʤ. 

ʈʝʛʽʦʥʠ ʧʽʚʜʝʥʥʦʛʦ ʽ ʩʫʭʦʛʦ ʉʪʝʧʫ ʟ ʟʚʦʣʦʞʝʥʥʷʤ ʥʘʣʝʞʘʪʴ ʜʦ 

ʧʦʤʽʨʥʦʩʫʭʦʾ ʽ ʜʫʞʝ ʩʫʭʦʾ ʢʘʪʝʛʦʨʽʾ. ʂʨʽʤ ʮʴʦʛʦ, ʡʤʦʚʽʨʥʽʩʪʴ ʩʫʭʠʭ ʨʦʢʽʚ 

ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʮʠʢʣʫ ʩʪʘʥʦʚʠʪʴ 30-35%, ʘ 45-55% - ʱʝ ʙʽʣʴʰ ʩʫʭʠʭ ʽ 

ʪʽʣʴʢʠ 10-15% ʟ ʧʽʜʚʠʱʝʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʘʛʨʦʧʦʪʝʥʮʽʘʣʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚ ʮʽʡ 78 ʟʦʥʽ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽ [8-11]. 

ʄʽʪʣʠʮʶ ʪʦʥʢʫ  ʚʠʩʫʚʘʣʠ ʟʝʨʥʦ-ʪʨʘʚ'ʷʥʦʶ ʩʽʚʘʣʢʦʶ ʯʝʨʝʟʨʷʜʥʦ (30 ʩʤ) ʟ 

ʥʦʨʤʦʶ ʚʠʩʽʚʫ (5-6 ʢʛ / ʛʘ) ʨʘʥʥʴʦʶ  ʚʝʩʥʦʶ, ʧʽʜ  ʧʦʢʨʠʚ  ʷʨʦʛʦ ʷʯʤʝʥʶ ʟ 

ʥʦʨʤʦʶ ʧʦʩʽʚʫ 4,0 ʤʣʥ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ. ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ʪʨʠʨʘʟʦʚʘ, ʧʣʦʱʘ 

ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ ʟ- ʩʢʣʘʜʘʣʘ 30 ʤ2 [8-11]. 
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ʆʙʣʽʢ ʚʨʦʞʘʶ ʤʽʪʣʠʮʽ  ʜʨʫʛʦʛʦ ʨʦʢʫ ʞʠʪʪʷ ʧʨʦʚʦʜʠʣʠ ʟ ʫʩʽʭ ʧʦʚʪʦʨʝʥʴ 

ʜʦʩʚʽʜʫ ʟ ʥʘʩʪʫʧʥʠʤ ʜʦʦʯʠʱʝʥʥʷʤ ʥʘʩʽʥʥʷ ʽ ʧʝʨʝʨʘʭʫʥʢʦʤ ʥʘ ʩʪʘʥʜʘʨʪʥʫ 

ʚʦʣʦʛʽʩʪʴ (15%). ɺʩʽ ʦʙʣʽʢʠ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʜʽʡʩʥʶʚʘʣʠ ʟʛʽʜʥʦ 

çʄʝʪʦʜʠʯʥʠʤ ʚʢʘʟʽʚʢʘʤ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʥʘʩʽʥʥʠʮʪʚʽ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚè [12, 13]. ʇʦʩʽʚʥʽ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ (ʝʥʝʨʛʽʷ 

ʧʨʦʨʦʩʪʘʥʥʷ, ʩʭʦʞʽʩʪʴ) ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ çʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʨʦʩʪʫ 

ʥʘʩʽʥʥʷ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨè [12, 13]. ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʽ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʘʢʝʪʽʚ 

ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʪʠʧʫ Exel, Statistika, Sigma. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ 2016 ʨʦʮʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʝʨʝʚʠʱʠʣʘ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 4,0, ʘ ʚ 2015 ʨʦʮʽ - ʥʘ 2,9Üʉ. ʋ ʢʚʽʪʥʽ ʧʦʢʘʟʥʠʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʙʫʣʠ ʤʘʡʞʝ ʚ ʤʝʞʘʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʇʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ 45 2,6Üʉ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʚ 2016 ʨʦʮʽ ʽ ʥʘ 1,5Üʉ - ʚ 

2017 ʨʦʮʽ. ʋ 2015 ʨʦʮʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʜʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʙʫʣʘ ʤʝʥʰʝ ʥʘ 0,7Üʉ ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʋ 2014 ʨʦʮʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʣʠʧʥʽ ʽ ʩʝʨʧʥʽ ʙʫʣʘ ʚʠʱʝ ʥʘ 3,2Üʉ ʟʘ ʙʘʛʘʪʦʨʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. ʋ 2015 ʨʦʮʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2017 ʨʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʙʫʣʘ 

ʜʝʱʦ ʤʝʥʰʦʶ, ʘʣʝ ʚʠʱʝ ʙʘʛʘʪʦʨʽʯʥʽ, ʢʣʽʤʘʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 1,5 ʽ 2,9Üʉ, 

ʚʽʜʧʦʚʽʜʥʦ. ʋ ʣʠʧʥʽ 2016 ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ 24,4Üʉ, ʱʦ ʚʠʱʝ 

ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 2,5Üʉ, ʘ ʚ ʩʝʨʧʥʽ - 24,7Üʉ - ʥʘ 3,4Üʉ, ʚʽʜʧʦʚʽʜʥʦ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʙʝʨʝʟʥʽ ʚʠʧʘʣʘ ʚ 2015 ʨʦʮʽ - 53,8 ʤʤ, ʱʦ 

ʧʝʨʝʚʠʱʠʣʦ ʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘ 27,8 ʤʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ 

ʫ 2016 ʨʦʮʽ ʚ ʙʝʨʝʟʥʽ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʙʫʣʦ ʤʝʥʰʝ ʥʘ 6,9 ʤʤ, ʱʦ ʩʪʘʥʦʚʠʣʦ 19,1 

ʤʤ. ʋ ʢʚʽʪʥʽ ʽ ʪʨʘʚʥʽ 2018 ʨʦʢʫ ʦʧʘʜʽʚ ʙʫʣʦ ʤʝʥʰʝ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 

3,5 ʽ 3,8 ʤʤ, ʘ ʚʠʧʘʣʠ ʙʫʣʠ ʫ ʚʠʛʣʷʜʽ ʟʣʠʚ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʜʝʢʘʜʠ. ɺ ʽʥʰʽ ʨʦʢʠ 

(2015 ̔  2016) ʩʠʪʫʘʮʽʷ ʟ ʦʧʘʜʘʤʠ ʙʫʣʘ ʧʨʦʪʠʣʝʞʥʦʶ ʚʽʜ 2018 ʨʦʢʫ. ʋ ʢʚʽʪʥʽ 2015 

ʨʦʢʫ ʨʦʢʫ ʚʠʧʘʣʦ ʙʽʣʴʰʝ ʥʘ 32,5 ʤʤ ʦʧʘʜʽʚ, ʘ ʚ ʪʨʘʚʥʽ - 44,9 ʤʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʠʤ ʚ 2018 ʨʦʮʽ ʙʫʚ ʣʠʧʝʥʴ ʟʘ 

ʷʢʠʡ ʜʦʚʝʣʦʩʷ ʣʠʰʝ 19,4 ʤʤ, ʱʦ ʤʝʥʰʝ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘ 29,6 ʤʤ. ʋ 2015 ʨʦʮʽ 
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ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʝʨʝʚʠʱʫʚʘʣʘ ʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘ 113,5% ʽ ʩʢʣʘʣʘ 104,6 

ʤʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ 

ʥʘʫʢʦʚʠʭ ʧʦʣʷʭ ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè ʥʘ 

ʪʝʤʥʦ - ʢʘʰʪʘʥʦʚʠʭ ʛʨʫʥʪʘʭ ʚ ʫʤʦʚʘʭ 2014-2019 ʨʨ., ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʪʣʠʮʷ 

ʪʦʥʢʘ, ʷʢ ʽ ʚʩʽ ʟʣʘʢʦʚʽ ʪʨʘʚʠ ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʻ ʥʘ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ̔ʥʜʠʚʜ̔ʫʘʣɹʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʤʽʪʣʠʮʽ ʪʦʥʢʦʾ. ʗʢʱʦ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʚ 

ʜʽʣʷʥʢʘʭ ʙʝʟ ʜʦʙʨʠʚ  ʙʫʣʘ 54-61 ʩʤ (ʩʝʨʝʜʥʻ ʟʘ 2014-2019 ʨʨ.), ʊʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʥʷ  N60 - 57-67 ʩʤ, ʧʨʠ ʧʦʚʥʦʤʫ 

ʤʽʥʝʨʘʣʴʥʦʤʫ ʜʦʙʨʠʚʽ N60P45K45 - 62-72 ʩʤ. ɺ ʚʘʨʽʘʥʪʘʭ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʙʫʚ ʢʘʨʙʘʤʽʜ (5 ʢʛ / ʛʘ) + 

çɹʨʝʢʩʠʣ ʄʽʢʩè (2 ʢʛ / ʛʘ). 

ɿʘʣʝʞʥʦ ʚʽʜ ʬʦʥʫ ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ ʚʦʥʠ ʩʧʨʠʷʣʠ ʧʽʜʚʠʱʝʥʥʶ ʚʠʩʦʪʠ 

ʨʦʩʣʠʥ ʜʦ 61, 67 ʽ 72 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʙʽʣʴʰʫ ʚʠʩʦʪʫ ʨʦʩʣʠʥ (72 ʩʤ) ʤʽʪʣʠʮʽ 

ʪʦʥʢʦʾ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʘʨʽʘʥʪʽ ʧʨʠ ʧʦʟʘʢʦʨʝʥʝʚʦʤʫ ʚʥʝʩʝʥʥʽ ʢʘʨʙʘʤʽʜʫ (5 ʢʛ / 

ʛʘ) + çɹʨʝʢʩʠʣ ʄʠʢʩʘè (2 ʢʛ / ʛʘ) ʥʘ ʬʦʥʽ ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ N60P45K45. 

ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʷʢʽ ʙʫʣʠ ʜʦʜʘʥʽ ʚ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ, ʩʧʨʠʷʣʠ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʪʘ ʛʝʥʝʨʘʪʠʚʥʠʭ ʩʪʝʙʝʣ. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʢʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ ʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʩʪʝʙʝʣ ʥʘ 

ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʣʦ 685 ʽ 871 ʰʪ./ʤ2. ɼʦʙʨʠʚʘ, ʜʦʜʘʥʽ ʚ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ N60 ʽ 

N60P45K45, ʩʧʨʠʷʣʠ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʛʝʥʝʨʘʪʠʚʥʠʭ ʩʪʝʙʝʣ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 245 

ʽ 299 ʰʪ./ʤ2. ʇʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʢʘʨʙʘʤʽʜʦʤ (5 ʢʛ / ʛʘ), çʇʣʘʥʪʘʬʦʣè (2 

ʢʛ / ʛʘ) ʪʘ çɹʨʝʢʩʠʣ ʄʽʢʩʦʤè (2 ʢʛ / ʛʘ) ʥʘ ʬʦʥʽ ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ (N60) 

ʟʙʽʣʴʰʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ ʩʪʝʙʝʣ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 242, 240, 239 ʰʪ. / ʤ2 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʙʝʟ ʜʦʙʨʠʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰʘ ʤʘʩʘ 1000 

ʥʘʩʽʥʠʥ (0,14 ʛ) ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚ ʚʘʨʽʘʥʪʘʭ, ʚ ʷʢʠʭ ʥʘ ʬʦʥʽ ʧʦʚʥʦʛʦ 
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ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N60P45K45) ʧʨʦʚʦʜʠʣʦʩʷ ʧʦʟʘʢʦʨʝʥʝʚʝ ʚʥʝʩʝʥʥʷ 

ʢʘʨʙʘʤʽʜʫ ʘʙʦ çʇʣʘʥʪʘʬʦʣè ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʢʨʦʜʦʙʨʠʚʦʤ çɹʨʝʢʩʠʣ ʄʽʢʩè 

ɺ ʫʤʦʚʘʭ 2014-2019 ʨʨ. ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʴʦʾ ʨʦʜʶʯʦʩʪʽ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʚʨʦʞʘʡ ʥʘʩʽʥʥʷ ʤʽʪʣʠʮʽ ʪʦʥʢʦʾ ʩʦʨʪʠ ʖʥʦʥʘ ʥʘ ʨʽʚʥʽ 

168 ʢʛ/ʛʘ. ʇʨʦʚʝʜʝʥʥʷ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʚ ʬʘʟʫ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ 

ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 34; 70; 80, 97 ʽ 110 ʢʛ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʙʝʟ 

ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ. ʅʘ ʬʦʥʽ ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ N60 ʽ N60P45K45 

ʧʨʠʨʽʩʪ ʚʨʦʞʘʶ ʟʘʚʜʷʢʠ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʩʢʣʘʚ ʚʽʜʧʦʚʽʜʥʦ 

ʚʘʨʽʘʥʪʘʤ ʟ ʬʦʥʘʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 18, 35, 65, 86, 91 ʽ 14, 20, 41, 56, 57%. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʤʽʪʣʠʮʽ ʪʦʥʢʦʾ ʥʘʜʘʣʠ ʤʽʥʝʨʘʣʴʥʽ 

ʜʦʙʨʠʚʘ, ʜʦʜʘʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ. ʊʘʢ, ʷʢʱʦ ʚ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʜʦʙʨʠʚ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʚ ʤʝʞʘʭ 168-278 ʢʛ/ʛʘ, ʧʨʠ 

ʧʦʟʘʢʦʨʝʥʝʚʦʤʫ ʧʽʜʞʠʚʣʝʥʥ ̔N60 ʚ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ ʚʦʥʘ ʟʨʦʩʪʘʣʘ ʜʦ 337-398 

ʢʛ / ʛʘ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N60P45K45) ʫʨʦʞʘʡ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʜʦ 374-391 ʢʛ / ʛʘ. 

ʅʘʡʙʽʣʴʰʠʡ ʫʨʦʞʘʡ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʫ 

ʚʘʨʽʘʥʪʘʭ, ʚ ʷʢʠʭ ʥʘ ʬʦʥʽ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N60P45K45) 

ʧʨʦʚʦʜʠʣʠʩʷ ʧʦʟʘʢʦʨʝʥʝʚʽ ʧʽʜʞʠʚʣʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʜʦʙʨʠʚʘʤʠ: 

ʢʘʨʙʘʤʽʜʦʤ ʽ çʇʣʘʥʪʘʬʦʣè ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʢʨʦʜʦʙʨʠʚʦʤ çɹʨʝʢʩʠʣ ʄʽʢʩè, 

ʧʨʠʯʦʤʫ ʚʨʦʞʘʡʥʽʩʪʴ (370 ʽ 376 ʢʛ / ʛʘ) ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʥʘʩʽʥʥʷ, ʝʥʝʨʛʽʾ 

ʧʨʦʨʦʩʪʘʥʥʷ, ʩʭʦʞʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʥʝʩʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʤʽʢʨʦʜʦʙʨʠʚ. 

ɽʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʢʦʥʪʨʦʣʽ (ʙʝʟ ʜʦʙʨʠʚ) ʩʢʣʘʣʘ 32%, ʘ ʥʘ ʬʦʥʽ 

ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ N60 ʽ N60P45K45 ʚʦʥʘ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʜʦ 42 ʽ 46%. ʇʨʦʚʝʜʝʥʽ 

ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʧʽʜʚʠʱʫʚʘʣʠ ʝʥʝʨʛʽʶ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘ 2-14% ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʜʦʙʨʠʚ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʡ. 
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ɺʧʣʠʚ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ 

P45K45                                       N60P45K45 

ɺʧʣʠʚ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʚ ʜʦʩʣ̔ ʜʽ, ʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʤʽʪʣʠʮʽ 

ʪʦʥʢʦʾ ʙʫʣʦ ʤʝʥʰ ʽʩʪʦʪʥʠʤ. ʊʘʢ, ʷʢʱʦ ʥʘʡʤʝʥʰʘ ʩʭʦʞʽʩʪʴ (72%) ʙʫʣʘ 

ʚʽʜʟʥʘʯʝʥʘ ʥʘ ʢʦʥʪʨʦʣʽ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʾʾ ʧʦʢʘʟʥʠʢ (81%) ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ, ʚ 

ʷʢʠʭ ʥʘ ʬʦʥʽ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ (N60P45K45) ʧʨʦʚʦʜʠʣʠʩʷ 

ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʜʦʙʨʠʚʘʤʠ: ʢʘʨʙʘʤʽʜʦʤ ʘʙʦ 

çʇʣʘʥʪʘʬʦʣè ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʢʨʦʜʦʙʨʠʚʦʤ çɹʨʝʢʩʠʣ ʄʽʢʩè. 

ʋ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘʩʽʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ 

ʚʠʤʦʛʘʤ ɼʝʨʞʩʪʘʥʜʘʨʪʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʭʦʞʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʤʽʪʣʠʮʽ ʪʦʥʢʦʾ ʩʦʨʪʫ ʖʥʦʥʘ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʦʶ ʜʦʙʨʠʚʘ ʻ ʧʨʦʚʝʜʝʥʥʷ ʚ ʬʘʟʫ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ 

ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚʦʤ çɹʨʝʢʩʠʣ ʄʽʢʩè (2 ʢʛ/ʛʘ) ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʢʘʨʙʘʤʽʜʦʤ (5 ʢʛ / ʛʘ) ʘʙʦ çʇʣʘʥʪʘʬʦʣè (2 ʢʛ / ʛʘ) ʥʘ ʬʦʥʽ ʦʩʥʦʚʥʦʛʦ 

ʜʦʙʨʠʚʘ (N60P45K45) ʥʘʚʝʩʥʽ, ʥʘ ʧʦʯʘʪʢʫ ʚʽʜʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʧʦʩʽʚʽʚ. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʋɼʆɹʈɽʅʀʁ 

ɺ ʋʉʃʆɺʀʗʍ ɹʆɻɸʈʅʆʁ ʉʊɽʇʀ ʖɻʆ-ɺʆʉʊʆʂɸ ʋʂʈɸʀʅʓ  

 

ɹʦʥʜʘʨʝʚʘ ʆʣʴʛʘ ɹʨʘʫʥʦʚʥʘ, 

ʢ.ʪ.ʥ., ʩ.ʥ.ʩ., ʫʯʝʥʳʡ ʩʝʢʨʝʪʘʨ 

ʂʦʥʦʚʘʣʝʥʢʦ ʃʶʜʤʠʣʘ ɯʚʘʥʦʚʥʘ,  

ʢ.ʭ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɺʠʥʶʢʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ,  

ʢ.ʩ-ʭ.ʥ., ʩ.ʥ.ʩ., ʜʠʨʝʢʪʦʨ 

ɼʦʥʝʮʢʘʷ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʅɸɸʅ  

ʛ. ʇʦʢʨʦʚʩʢ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʟʚʨʘʪ ʚʳʥʦʩʘ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. ʕʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʵʪʠʭ 

ʚʦʧʨʦʩʦʚ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʵʢʦʣʦʛʠʟʘʮʠʶ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ. 

ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʭʠʤʠʢʦ-

ʪʝʭʥʦʛʝʥʥʳʭ ʨʝʩʫʨʩʦʚ (ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ 

ʪ.ʜ.), ʩʪʘʙʠʣʠʟʘʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʫʜʦʙʨʝʥʠʡ.  

ʎʝʣʴ ʨʘʙʦʪʳ - ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʥʦʡ ʩʪʝʧʠ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ 

çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʣʠʪʝʣʴʥʳʭ ʦʧʳʪʘʭ 

ʩ ʫʜʦʙʨʝʥʠʷʤʠè, ʯ. 1, 2, ʄ., 1980. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ: ʦʙʱʠʡ ʛʫʤʫʩ - ʧʦ ʤʝʪʦʜʫ ʀ.ɺ. ʊʶʨʠʥʘ 

ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɺ.ʅ. ʉʠʤʘʢʦʚʘ (ɼʉʊʋ 4289: 2004); ʨʅ ʩʦʣʝʚʦʡ - 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠ (ɼʉʊʋ ISO 10390-2001) ʘʟʦʪ ʣʝʛʢʦʛʠʜʨʘʣʠʟʦʚʘʥʠʡ - ʧʦ 

ʤʝʪʦʜʘʤ ʂʦʨʥʬʠʣʜʘ, ʊʶʨʠʥʘ ʠ ʂʦʥʦʥʦʚʦʡ; ʧʦʜʚʠʞʥʳʝ ʬʦʩʬʘʪʳ ʠ ʦʙʤʝʥʥʳʡ 
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ʢʘʣʠʡ ʟʘ ʂʠʨʩʘʥʦʚʳʤ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠ (ɼʉʊʋ 4405: 2005). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ - ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘè ɹ.ɸ. 

ɼʦʩʧʝʭʦʚʘ. 

ʀʟʫʯʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʥʦʡ 

ʩʪʝʧʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʋʢʨʘʠʥʳ (ɼʦʥʝʮʢʘʷ ʦʙʣʘʩʪʴ) ʥʘ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ɼʦʥʩʢʦʡ 60, ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ ʇʘʨʪʥʝʨ ʠ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ɹʦʛʠʥʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʦʣʝʚʦʤ 

ʩʝʚʦʦʙʦʨʦʪʝ ɼʦʥʝʮʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ 

ʩʪʘʥʮʠʠ ʅɸɸʅ ʋʢʧʘʠʥʳ ʚ 2015-2018 ʛʛ.  

ʂʦʤʧʣʝʢʩʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (ʂɹʋ) ʚʢʣʶʯʘʶʪ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʬʦʩʬʦʨʤʦʙʠʣʠʟʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʂɹʋ ʩʦʩʪʘʚʠʣʘ 23,7% (0,7 ʪ/ʛʘ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʛʜʝ 

ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ 2,28 ʪ/ʛʘ. ʇʨʠ ʵʪʦʤ ʤʘʩʣʠʯʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 1,5%. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ 

ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 10-15%, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,0%. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʟʠʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʛʫʤʠʥʦʚʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʣʴʥʝʡʰʠʤ ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʧʦʩʝʚʦʚ ʨʘʩʪʚʦʨʦʤ 

ʛʫʤʘʪʘ ʘʤʤʦʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 6,34 ʪ/ʛʘ ʥʘ 

ʢʦʥʪʨʦʣʝ ʜʦ 6,59 ʪ/ʛʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʛʫʤʘʪʘ ʘʤʤʦʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʙʳʣʘ 6,40 ʪ/ʛʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʣʫʯʰʠʣʦ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʤʤʦʥʠʡʥʦʛʦ 

ʘʟʦʪʘ. ʊʘʢ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʫʨʦʞʘʷ, ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ ʩʦʩʪʘʚʠʣʦ ʥʘ 

ʢʦʥʪʨʦʣʝ - 2,5 ʤʛ/ʢʛ, ʚ ʦʧʳʪʝ ʩ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ - 6,8 

ʤʛ/ʢʛ ʧʦʯʚʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʛʫʤʘʪʩʦʜʝʨʞʘʱʠʝ ʚʝʱʝʩʪʚʘ. ɼʣʷ 
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ʨʘʟʨʘʙʦʪʢʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʋʢʨʘʠʥʳ ʥʘʤʠ ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʛʫʤʫʩʘ ʠ ʧʨʝʧʘʨʘʪʘ çɹʠʦʡʦʜʠʩè ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʟʝʨʥʦʚʳʭ 

ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ɹʠʦʛʫʤʫʩ - ʧʨʦʜʫʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ 

ʤʝʪʦʜʦʤ ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ - ʚʥʦʩʠʣʠ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. 

çɹʠʦʡʦʜʠʩè - ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʜʝʨʞʘʱʠʡ ʙʠʦʛʫʤʫʩ, 

ʢʦʤʧʦʟʠʮʠʠ ʤʠʢʨʦʜʦʟ K, Mg, B, Cu, Na, Fe, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʡʦʜ - 

ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ 

ʨʘʩʪʝʥʠʡ. ɺʥʝʩʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʜʘʣʦ ʧʦʟʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʥʘ ʧʦʩʝʚʘʭ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʷʯʤʝʥʷ (ʪʘʙʣ.1). 

 

  ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʙʠʦʛʫʤʫʩʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʷʯʤʝʥʷ 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʧʦʜʩʦʣʥʝʯʥʠʢ ʷʯʤʝʥʴ 

ʪ/ʛʘ 
ʧʨʠʙʘʚʢʘ (Ñ) 

ʪ/ʛʘ 
ʧʨʠʙʘʚʢʘ (Ñ) 

ʪ/ʛʘ % ʪ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 3,56 - - 2,04 - - 

ɹʠʦʛʫʤʫʩ, 3 ʪ/ʛʘ 3,97 +0,41 +11,5 2,11 +0,07 +3,4 

ɹʠʦʛʫʤʫʩ, 4 ʪ/ʛʘ 4,13 +0,57 +16,0 2,16 +0,12 +5,9 

ɹʠʦʛʫʤʫʩ, 5 ʪ/ʛʘ 4,25 +0,69 +19,4 2,25 +0,21 +10,3 

ʅʉʈ 0,95, ʪ/ʛʘ 0,19   0,16   

 

ɺʥʝʩʝʥʠʝ ʙʠʦʛʫʤʫʩʘ (5 ʪ/ʛʘ) ʦʙʝʩʧʝʯʠʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʩʝʚʦʚ ʷʯʤʝʥʷ ʩʦʨʪʘ ʥʘ 0,21 ʪ/ʛʘ (10,3%). ʇʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,5 ʰʪ., ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʪʘʣʘ 

ʙʦʣʴʰʝ ʥʘ 1,6 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʷʯʤʝʥʷ ʜʣʷ ʵʪʦʡ ʞʝ ʥʦʨʤʳ 

ʫʜʦʙʨʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 12,41%, ʯʪʦ ʥʘ 0,51% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ.  

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 0,69 ʪ/ʛʘ (19,4%) 

ʦʙʝʩʧʝʯʠʣʦ ʚʥʝʩʝʥʠʝ ʵʪʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʦ ʥʦʨʤʝ 5 ʪ/ʛʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʠʘʤʝʪʨ 

ʢʦʨʟʠʥʦʢ ʫʚʝʣʠʯʠʣʩʷ ʩ 19,1 ʩʤ ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 20,2 ʩʤ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ 
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ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 3,0-5,6 ʛ ʠʣʠ ʥʘ 4,5-8,4%. ɺʥʝʩʝʥʠʝ ʙʠʦʛʫʤʫʩʘ 

ʩʚʳʰʝ 5 ʪ/ʛʘ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʇʦʜʩʦʣʥʝʯʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ, ʯʝʤ ʟʝʨʥʦʚʳʝ, 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʙʠʦʛʫʤʫʩʘ, 

ʚʥʝʩʝʥʥʦʛʦ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢ ʥʘ ʦʩʥʦʚʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ, 

ʥʘʤʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ (0-30 ʩʤ) ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ 5 ʪ/ʛʘ ʙʠʦʛʫʤʫʩʘ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣʦ ʥʘ 46% ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ɺʥʝʩʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʦʙʫʩʣʦʚʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ʚ 2 ʨʘʟʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 18%, ʘʟʦʪʘ - ʥʘ 23%. 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ çɹʠʦʡʦʜʠʩè ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʚ ʜʦʟʝ 3 

ʣ/ʪ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʧʦʩʝʚʦʚ ʨʘʩʪʚʦʨʦʤ 

ʧʨʝʧʘʨʘʪʘ (10 ʣ/ʛʘ), ʯʪʦ ʜʘʣʦ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ 0,34-0,38 ʪ/ʛʘ (9,15-10.4%) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ ʙʳʣʦ 35,4 ʰʪ., ʚ ʚʘʨʠʘʥʪʝ ʩ çɹʠʦʡʦʜʠʩʦʤè - ʜʦ 36,9 ʰʪ. ʄʘʩʩʘ 1000 

ʟʝʨʝʥ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 46,7 ʛ (ʪʘʙʣ.2). 

ʅʘʠʙʦʣʴʰʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ (0,41 ʪ/ʛʘ) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ ʜʘʣʘ ʚʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʦʩʝʚʦʚ ʨʘʩʪʚʦʨʦʤ çɹʠʦʡʦʜʠʩʘè ʧʨʠ 

ʥʦʨʤʝ 10 ʣ/ʛʘ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ (ʪʘʙʣ.3).  

ʉʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʷ ʪʘʢʞʝ ʙʳʣʠ ʣʫʯʰʠʤʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʦʩʝʚʦʚ çɹʠʦʡʦʜʠʩʦʤè ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ. ʊʘʢ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 0,9 ʛ ʠ ʩʦʩʪʘʚʠʣʘ 38,4 ʛ. ʂʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 15,9 ʰʪ. ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 17,0 ʰʪ. ʋʣʫʯʰʝʥʠʝ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʯʤʝʥʷ. 
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ʊʘʙʣʠʮʘ 2  

ɺʣʠʷʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɹʠʦʡʦʜʠʩè ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ɺʘʨʠʘʥʪʳ 

ʚʥʝʢʦʨʥʝʚʦʡ 

ʧʦʜʢʦʨʤʢʠ 

ɼʣʠʥʘ 

ʢʦʣʦʩʘ, 

ʩʤ 

ʂʦʵʬʬ. 

ʧʨʦʜʫʢ- 

ʪʠʚʥʦʛʦ 

ʢʫʱʝʥʠʷ 

ʂʦʣ-ʚʦ 

ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ, 

ʰʪ. 

ʄʘʩʩʘ 

1000 

ʟʝʨʝʥ, 

ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʪ/ʛʘ 

ʧʨʠʙʘʚʢʘ 

ʢ ʢʦʥʪʨ.,Ñ 

ʪ/ʛʘ % 

ʂʦʥʪʨʦʣʴ (ʚʦʜʘ) 6,5 2,3 35,4 46,1 3,72 - - 

ʇʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ,  

3 ʣ/ʛʘ 

6,9 2.6 36,0 46,0 4,06 +0,34 +9,15 

ɺ ʬʘʟʝ ʢʫʱʝʥʠʷ,  

10 ʣ/ʛʘ 
7,5 2,9 36,9 46,7 4,10 +0,38 +10,4 

 

ʊʘʙʣʠʮʘ 3  

ɺʣʠʷʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɹʠʦʡʦʜʠʩè ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ  

ɺʘʨʠʘʥʪʳ 

ʚʥʝʢʦʨʥʝʚʦʡ 

ʧʦʜʢʦʨʤʢʠ 

ɼʣʠʥʘ 

ʢʦʣʦʩʘ, 

ʩʤ 

ʂʦʵʬʬ. 

ʧʨʦʜʫʢ- 

ʪʠʚʥʦʛʦ 

ʢʫʱʝʥʠʷ 

ʂʦʣ-ʚʦ 

ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ, 

ʰʪ. 

ʄʘʩʩʘ 

1000 

ʟʝʨʝʥ, 

ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʪ/ʛʘ 

ʧʨʠʙʘʚʢʘ 

ʢ ʢʦʥʪʨ.,Ñ  

ʪ/ʛʘ        % 

ʂʦʥʪʨʦʣʴ (ʚʦʜʘ) 6,5 1,29 15,9 37,5 2,84 - - 

ʇʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ,  

3 ʣ/ʛʘ 

6,5 1,29 15,8 37,3 2,90 +0,06 +2,0 

ɺ ʬʘʟʝ ʢʫʱʝʥʠʷ,  

10 ʣ/ʛʘ 
7,3 1,45 17,0 38,4 3,25 +0,41 +14,4 

 

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʠʙʘʚʢʫ 

ʫʨʦʞʘʷ, ʫʤʝʥʴʰʠʪʴ ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʠ ʥʘ 30-60% 

ʩʦʢʨʘʪʠʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʪʦ ʝʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʥʦ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɸɽʈʆɼʀʅɸʄɯʏʅʀʍ ɽʂʈɸʅɯɺ ʇʈʀ ʆɹʈʆɹʎɯ ʅɸ ɺɯɹʈɸʎɯʁʅʀʍ 

ʄɸʐʀʅɸʍ ʅɸʉɯʅʅʗ ɿ ɺʀʈɸɾɽʅʀʄʀ ɸɽʈʆɼʀʅɸʄɯʏʅʀʄʀ 

ɺʃɸʉʊʀɺʆʉʊʗʄʀ 

 

ʅʠʢʠʬʦʨʦʚ ɸʥʪʦʥ ʆʣʝʢʩʽʡʦʚʠʯ, 

ʩʪ. ʚʠʢʣ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʦ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ɺʽʙʨʘʮʽʡʥʽ ʤʘʰʠʥʠ, ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʨʠʡʥʷʪʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʦʯʠʱʝʥʥʽ (ʩʝʧʘʨʫʚʘʥʥʽ) ʨʽʟʥʠʭ ʥʘʩʽʥʥʻʚʠʭ ʢʫʣʴʪʫʨ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʩʥʘʱʝʥʽ ʙʣʦʢʘʤʠ ʝʢʚʽʜʠʩʪʘʥʪʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʨʦʙʦʯʠʭ 

ʧʣʦʱʠʥ, ʧʦ ʷʢʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʙʨʘʮʽʡʥʠʡ ʨʫʭ ʥʘʩʽʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ, 

ʘʣʝ, ʨʘʟʦʤ ʟ ʪʠʤ, ʧʨʠʚʥʦʩʠʪʴ ʚ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʬʘʢʪʦʨ ʘʝʨʦʜʠʥʘʤʽʢʠ. ɼʚʽ 

ʧʘʨʘʣʝʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʣʘʩʪʠʥʠ ʫʪʚʦʨʶʶʪʴ ʧʣʦʩʢʠʡ ʢʘʥʘʣ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʩʠʥʭʨʦʥʥʠʭ ʢʦʣʠʚʘʥʴ ʧʣʘʩʪʠʥ ʥʘ ʛʨʘʥʠʮʽ ʧʦʚʽʪʨʷʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ, ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʧʘʜʠ ʪʠʩʢʫ, ʘ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʭ ʯʘʩʪʠʥʦʢ 

ʧʦʚʽʪʨʷ. ʋʩʝʨʝʜʠʥʽ ʜʘʥʦʾ ʦʙʣʘʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʠʡ 

ʪʨʠʚʠʤʽʨʥʠʡ ʨʫʭ ʽ ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ ʧʦʚʽʪʨʷ. ʊʘʥʛʝʥʮʽʘʣʴʥʽ (ʧʘʨʘʣʝʣʴʥʦ ʨʦʙʦʯʠʤ 

ʧʣʦʱʠʥʘʭ) ʩʢʣʘʜʦʚʽ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʠʚʥʦʩʷʪʴ ʥʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʠʡ ʚʥʝʩʦʢ ʚ ʧʨʦʮʝʩ ʚʽʙʨʘʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ 

(ʩʝʧʘʨʘʮʽʾ) ʥʘʩʽʥʥʷ ʟ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʤʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʥʽʚʝʣʶʶʯʠ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʬʨʘʢʮʽʡ ʥʘʩʽʥʥʻʚʦʾ ʩʫʤʽʰʽ ʟʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʎʽʣʴ ʜʘʥʦʾ ʩʪʘʪʪʽ ï ʜʦʩʣʽʜʠʪʠ ʷʢʠʤ ʯʠʥʦʤ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ 

ʧʦʚʽʪʨʷ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ ʚʧʣʠʚʘʶʪʴ ʷʢ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢ ʽ ʧʘʨʘʤʝʪʨʠ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʤʘʰʠʥʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʙʦʨʦʪʴʙʠ ʟ 
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ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜ ʯʘʩ ʚʽʙʨʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʟ ʚʠʨʘʞʝʥʠʤʠ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʘʨʘʤʝʪʨʠ ʧʦʣʷ 

ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ 

ʦʮʽʥʶʚʘʣʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ: 

- ʚʝʣʠʯʠʥʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ; 

- ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ; 

- ʥʘʷʚʥʦʩʪʽ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʝʢʨʘʥʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʣʦʱʠʥʘʤʠ ʩʧʦʯʘʪʢʫ (ʜʦ ʚʝʣʠʯʠʥ 6-8 

ʤʤ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷ, ʘ ʧʦʪʽʤ 

(ʧʦʥʘʜ 8 ʤʤ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʩʢʣʘʜʦʚʠʭ ʰʚʠʜʢʦʩʪʽ (ʨʠʩ. 1 

ï 3). 

 
ʈʠʩʫʥʦʢ 1 - ʇʦʣʝ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʣʦʱʠʥʘʤʠ 4 

ʤʤ (ʬʘʟʘ ʢʦʣʠʚʘʥʴ: ʧʦʯʘʪʦʢ ʨʫʭʫ ʚʥʠʟ) 

 
ʈʠʩʫʥʦʢ 2 - ʇʦʣʝ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʣʦʱʠʥʘʤʠ 8 

ʤʤ (ʬʘʟʘ ʢʦʣʠʚʘʥʴ: ʧʦʯʘʪʦʢ ʨʫʭʫ ʚʥʠʟ) 
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ʈʠʩʫʥʦʢ 3 - ʇʦʣʝ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʣʦʱʠʥʘʤʠ 

16 ʤʤ (ʬʘʟʘ ʢʦʣʠʚʘʥʴ: ʧʦʯʘʪʦʢ ʨʫʭʫ ʚʥʠʟ) 

 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ [1] ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʘʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʜʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ ʧʨʠ 

ʟʨʦʩʪʘʥʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʘʟʦʨʫ ʜʦ 8 ʤʤ, ʧʽʩʣʷ ʮʴʦʛʦ ï ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʽ ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʟʘʟʦʨʫ. 

ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ 

ʟʘʟʦʨʽ 4 ʤʤ. ɿʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʫ ʜʦ 6 ʤʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʜʘʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʚʽʜʥʦʩʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ. ʇʨʠ ʟʘʟʦʨʽ 16 ʤʤ ʪʘʥʛʝʥʮʽʘʣʴʥʽ 

ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʟʥʠʞʫʶʪʴʩʷ, ʘʣʝ ʥʝ ʪʘʢ ʟʥʘʯʥʦ ʷʢ ʧʨʠ ʟʘʟʦʨʽ 

4 ʤʤ. ʊʘʢʝ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷʥʦʾ ʤʘʩʠ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʘʤʠʢʘʥʥʷʤ ʧʣʦʩʢʦʛʦ ʢʘʥʘʣʫ ʧʨʠ ʟʙʣʠʞʝʥʥʽ ʧʣʦʱʠʥ. ɹʽʣʷ 

ʧʣʦʱʠʥʽ, ʱʦ ʟʜʽʡʩʥʶʻ ʥʘʙʽʛʘʥʥʷ ʥʘ ʧʦʚʽʪʨʷʥʫ ʦʙʣʘʩʪʴ ʤʽʞ ʧʣʦʱʠʥʘʤʠ, 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʟʠʪʠʚʥʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ. ʇʨʠ ʥʝʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʤʽʞ 

ʧʣʘʩʪʠʥʘʤʠ ʮʝʡ ʧʝʨʝʧʘʜ ʧʦʰʠʨʶʻʪʴʩʷ ʜʦ ʩʫʩʽʜʥʴʦʾ ʧʣʦʱʠʥʠ ʽ, ʪʠʤ ʩʘʤʠʤ, 

ʟʘʤʠʢʘʻ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ ʜʣʷ ʪʘʥʛʝʥʮʽʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʚʽʪʨʷʥʦʾ ʤʘʩʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʬʘʢʪʦʨʘ 

ʧʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ ʦʯʠʱʝʥʥʽ, ʩʣʽʜ ʟʤʝʥʰʫʚʘʪʠ ʟʘʟʦʨ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʣʦʱʠʥʘʤʠ 

ʤʝʥʰʝ 6 ʤʤ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʥʝ ʤʦʞʣʠʚʦ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ï ʟʘʩʪʨʷʚʘʥʥʷ ʤʽʞ ʧʣʘʩʪʠʥ ʚʝʣʠʢʠʭ ʯʘʩʪʠʥʦʢ ʩʤʽʪʪʷ, ʪʨʫʜʥʦʱʽ ʚ 

ʦʯʠʱʝʥʥʽ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ. ɿʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʫ ʙʽʣʴʰʝ 10 ʤʤ ʥʝ ʥʘʩʪʽʣʴʢʠ 

ʝʬʝʢʪʠʚʥʦ. ɿʥʠʞʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʘʣʝ ʥʝ ʚ ʪʘʢʽʡ 
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ʟʥʘʯʥʽʡ ʤʽʨʽ, ʷʢ ʧʦʪʨʽʙʥʦ. ʇʽʩʣʷ 20 ʤʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʬʝʢʪ ʜʦʩʷʛʥʝʥʥʷ ʧʦʨʦʛʫ 

ï ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ. ʇʨʠ ʟʨʦʩʪʘʥʥʽ ʘʤʧʣʽʪʫʜʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷ. ʅʘ ʨʠʩ. 4 

ï 6 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʘʢʫ ʟʘʣʝʞʥʽʩʪʴ. 

 
ʈʠʩʫʥʦʢ 4 - ʇʦʣʝ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʘʤʧʣʽʪʫʜʽ ʢʦʣʠʚʘʥʴ 1 ʤʤ  

(ʬʘʟʘ ʢʦʣʠʚʘʥʴ: ʧʦʯʘʪʦʢ ʨʫʭʫ ʚʥʠʟ) 

 
ʈʠʩʫʥʦʢ 5 - ʇʦʣʝ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʘʤʧʣʽʪʫʜʽ ʢʦʣʠʚʘʥʴ 1,5 ʤʤ  

(ʬʘʟʘ ʢʦʣʠʚʘʥʴ: ʧʦʯʘʪʦʢ ʨʫʭʫ ʚʥʠʟ) 
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ʈʠʩʫʥʦʢ 6 - ʇʦʣʝ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʘʤʧʣʽʪʫʜʽ ʢʦʣʠʚʘʥʴ 2 ʤʤ  

(ʬʘʟʘ ʢʦʣʠʚʘʥʴ: ʧʦʯʘʪʦʢ ʨʫʭʫ ʚʥʠʟ) 
 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʤʧʣʽʪʫʜʦʶ 1 ʤʤ, ʧʨʠ 

ʘʤʧʣʽʪʫʜʽ 2 ʤʤ ʪʘʥʛʝʥʮʽʘʣʴʥʽ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 15 

ï 25%. ɿʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ 

ʧʦʷʩʥʶʻʪʴʩʷ ʚʝʣʠʢʠʤʠ ʣʽʥʽʡʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʨʫʭʫ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ ʧʨʠ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʯʘʩʪʦʪʘʭ ʢʦʣʠʚʘʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʬʘʢʪʦʨʘ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ ʟ ʥʝʚʝʣʠʢʠʤʠ 

ʘʤʧʣʽʪʫʜʘʤʠ ʢʦʣʠʚʘʥʴ. ʎʝ, ʢʨʽʤ ʟʤʝʥʰʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ 

ʧʦʚʽʪʨʷ, ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ, ʱʦ ʥʝʙʘʞʘʥʦ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʚʠʨʦʙʥʠʯʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʥʦʨʤ ʽ ʦʙʤʝʞʝʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʝʢʨʘʥʫ. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʪʘ 

ʚʠʨʦʙʥʠʯʦ-ʝʢʦʥʦʤʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʽʩʪʦʪʥʦ ʟʚʫʞʫʶʪʴ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʝʨʝʣʽʯʝʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ 

ʬʘʢʪʦʨʘ. ʋ ʜʘʥʽʡ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʷʢʝ 

ʧʨʝʜʩʪʘʚʣʷʻ ʝʬʝʢʪʠʚʥʫ ʘʣʴʪʝʨʥʘʪʠʚʫ ʨʦʟʛʣʷʥʫʪʠʤ ʧʽʜʭʦʜʘʤ (ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ 

ʟʘʟʦʨʫ ʤʽʞ ʧʣʦʱʠʥʘʤʠ, ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ). ɸʚʪʦʨʦʤ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʝʢʨʘʥ, ʷʢʠʡ ʟʘʤʠʢʘʻ ʧʣʦʩʢʠʡ 

ʢʘʥʘʣ, ʫʪʚʦʨʝʥʠʡ ʜʚʦʤʘ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʣʦʱʠʥʘʤʠ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʝʢʨʘʥʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 7. ɼʘʥʠʡ ʝʢʨʘʥ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 
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ʚʠʢʣʶʯʘʻ ʚʠʥʠʢʥʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʽʜʥʦʩʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ 

ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʟʥʘʯʝʥʥʷʭ ʟʘʟʦʨʫ ʤʽʞ ʧʣʦʱʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ 

ʘʤʧʣʽʪʫʜʘʭ ʢʦʣʠʚʘʥʴ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʽ ʪʚʝʨʜʞʝʥʥʷ. 

 
ʈʠʩʫʥʦʢ 7 - ʂʦʥʩʪʨʫʢʮʽʷ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʝʢʨʘʥʫ, ʱʦ ʟʘʤʠʢʘʻ ʧʣʦʩʢʠʡ 

ʢʘʥʘʣ ʤʽʞ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ 

 

ʏʠʩʝʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʝʢʨʘʥʽʚ. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʝʢʨʘʥʽʚ ʩʪʦʩʦʚʥʦ ʫʩʫʥʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ 

ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ ʦʯʠʱʝʥʥʷ (ʩʝʧʘʨʘʮʽʾ) ʥʘʩʽʥʥʷ, ʱʦ 

ʤʘʻ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʽ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʦʜʝʣʽ ʨʫʭʫ ʧʦʚʽʪʨʷʥʦʾ ʤʘʩʠ ʧʽʜ ʚʧʣʠʚʦʤ ʧʘʨʘʣʝʣʴʥʠʭ ʨʦʙʦʯʠʭ 

ʧʣʦʱʠʥ ʚʽʙʨʘʮʽʡʥʦʾ ʤʘʰʠʥʠ, ʱʦ ʩʠʥʭʨʦʥʥʦ ʢʦʣʠʚʘʶʪʴʩʷ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʚʠʢʣʘʜʝʥʦ ʚ 

[2-3]. 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʟʘʟʦʨʫ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʣʦʱʠʥʘʤʠ ʚ ʜʽʘʧʘʟʦʥʽ 

ʤʝʥʰʝ 6 ʤʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʰʚʠʜʢʦʩʪʽ 

ʧʦʚʽʪʨʷ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʠʢʘʥʥʷ ʧʣʦʩʢʦʛʦ ʢʘʥʘʣʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʫ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 10 ʤʤ ʪʘʢʦʞ ʟʥʠʞʫʻ ʪʘʥʛʝʥʮʽʘʣʴʥʽ 

ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʘʣʝ ʥʝ ʥʘʩʪʽʣʴʢʠ ʟʥʘʯʥʦ. ʄʘʻ ʤʽʩʮʝ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʪʠʥʫ 

ʧʣʦʩʢʦʛʦ ʢʘʥʘʣʫ, ʱʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ, ʧʨʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ 

ʞ ʧʝʨʝʧʘʜʽ ʪʠʩʢʫ ʥʘ ʢʨʘʷʭ ʢʘʥʘʣʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 
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ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ. 

ɿʤʝʥʰʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʥʘʩʽʥʥʷ, ʱʦ 

ʟʜʽʡʩʥʶʻ ʚʽʙʨʘʮʽʡʥʠʡ ʨʫʭ ʧʦ ʰʦʨʩʪʢʽʡ ʥʘʭʠʣʝʥʽʡ ʧʦʚʝʨʭʥʽ, ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʦʾ ʧʣʦʱʠʥʠ ʪʘʢʦʞ ʦʙʤʝʞʝʥʘ ʚʠʨʦʙʥʠʯʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ (ʥʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ), ʘ ʪʘʢʦʞ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʦʟʛʣʷʥʫʪʦʛʦ ʩʧʦʩʦʙʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʝʢʨʘʥʫ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʩʧʦʩʦʙʦʤ ʫʩʫʥʝʥʥʷ ʬʘʢʪʦʨʘ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ. 

ɿʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʨʘʥʫʶʯʦʛʦ ʝʬʝʢʪʫ ʧʦʚʽʪʨʷ ʚ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ 

ʧʨʘʢʪʠʯʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ ʚʽʜʥʦʩʥʦ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʨʦʙʦʯʦʾ 

ʧʦʚʝʨʭʥʽ. ʅʝʟʥʘʯʥʠʡ ʨʫʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʰʘʨʽ, ʧʨʠʣʝʛʣʦʤʫ ʜʦ ʨʦʙʦʯʦʾ 

ʧʣʦʱʠʥʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

1. ʂʦʟʘʯʝʥʢʦ ɸ.ɺ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ 

ʽ ʩʦʨʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʶʪʶʥʫ ʽ ʤʘʭʦʨʢʠ ʥʘ ʚʽʙʨʘʮʽʡʥʦʾ ɿʝʨʥʦʥʘʚʘʥʪʘʞʫʚʘʯʽ: 

ʘʚʪʦʨʝʬ. ʜʠʩ. ʥʘ ʩʦʽʩʢ. ʩʪʫʧʝʥʷ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ / ʆ.ɺ. ʂʦʟʘʯʝʥʢʦ. - ʍʘʨʢʽʚ, 1984 

- 20 ʩ. 

2. ʃʫʢô̫ ʥʝʥʢʦ ɺ. ʄ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʞ ʜʚʦʤʘ ʝʢʚʽʜʽʩʪʘʥʪʥʠʤʠ ʧʣʦʱʠʥʘʤʠ ʧʨʠ 

ʟʜʽʡʩʥʝʥʥʽ ʥʠʤʠ ʩʠʥʭʨʦʥʥʠʭ ʛʘʨʤʦʥʽʡʥʠʭ ʢʦʣʠʚʘʥʴ/ ɸ.ʆ. ʅʠʢʠʬʦʨʦʚ // 

ɯʥʞʝʥʝʨʽʷ ʇʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ˉ2 (8) 2017, ʩʪʦʨʽʥʢʠ 33-38. 

3. ʃʫʢô̫ ʥʝʥʢʦ ɺ. ʄ. ʄʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʤʽʞ ʜʚʦʤʘ ʵʢʚʠʜʠʩʪʘʥʪʥʳʤʠ ʧʣʦʢʦʩʪʷʤʠ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʥʠʤʠ 

ʩʠʥʭʨʦʥʥʠʭ ʛʘʨʤʦʥʽʡʥʠʭ ʢʦʣʠʚʘʥʴ / ɸ.ʆ. ʅʠʢʠʬʦʨʦʚ, ɸ.ʇ. ʇʝʪʨʠʢ // ɺʽʩʥʠʢ 

ʍʅʊʋʉɻ ʽʤ. ʇ. ɺʘʩʠʣʝʥʢʘ. ï ʍʘʨʢʽʚ. 2017, ɺʠʧ 180, ʩʪʦʨʽʥʢʠ 100-106. 
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ɺʇʃʀɺ ʄɽʊɽʆʈʆʃʆɻɯʏʅʀʍ ʌɸʂʊʆʈɯɺ ʅɸ ʌʆʈʄʋɺɸʅʅʗ ʈɯɺʅʗ 

ɺʈʆɾɸʖ ɺ ɿʆʅɯ ʇɯɺʅɯʏʅʆɻʆ ʉʊɽʇʋ 

 

ʈʦʪʘʯ ʖʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʇʦʛʨʦʤʩʴʢʘ ʗʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ,  

ʊʶʪʶʥʥʠʢ ʅʘʪʘʣʽʷ ɺʽʢʪʦʨʽʚʥʘ, 

ʢ. ʩ.-ʛ. ʥ., ʟʘʚʽʜʫʶʯʘ ʣʘʙʦʨʘʪʦʨʽʾ  

ʂʘʯʘʥʦʚʘ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʃʘʙʦʨʘʪʦʨʽʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

ɼʇ ɼɻ çɼʦʥʝʮʴʢʝè ʅʅʎ ɯˆɸ 

 

ɺʩʪʫʧ. ʇʦʛʦʜʘ ï ʮʝ, ʤʘʙʫʪʴ, ʻʜʠʥʠʡ ʬʘʢʪʦʨ, ʚʽʜ ʷʢʦʛʦ ʘʛʨʘʨʽʡ ʟʘʣʝʞʠʪʴ ʥʘ 

ʚʩʽ ʩʪʦ ʚʽʜʩʦʪʢʽʚ. ɯ ʟʤʫʩʠʪʠ ʾʾ ʧʨʘʮʶʚʘʪʠ ʥʘ ʩʝʙʝ, ʥʘ ʞʘʣʴ, ʧʦʢʠ ʥʝ ʚ ʟʤʦʟʽ. 

ʆʜʥʘʢ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʚʽʜ ʪʽʻʾ ʞ ʧʦʩʫʭʠ ʘʙʦ ʟʘʤʦʨʦʟʢʽʚ ʚʩʝ ʞ ʪʘʢʠ 

ʤʦʞʣʠʚʦ. ʇʰʝʥʠʮʷ ʦʟʠʤʘ, ʩʝʨʝʜ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ, ʧʦʩʽʜʘʻ ʦʜʥʝ ʟ ʧʝʨʰʠʭ 

ʤʽʩʮʴ ʟʘʣʝʞʥʦ ʚʽʜ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ. ʊʦʤʫ ʤʦʥʽʪʦʨʠʥʛʦʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ 

ʜʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʜʦʟʚʦʣʷʪʴ ʩʚʦʻʯʘʩʥʦ ʧʨʦʚʦʜʠʪʠ 

ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʪʘ ʧʨʠʡʦʤʠ ʚʽʜʧʦʚʽʜʥʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʨʦʞʘʶ. ɺʨʦʞʘʡʥʽʩʪʴ 

ʢʫʣʴʪʫʨ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ 

ʩʢʣʘʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ. ɺʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʚʧʣʠʚʫ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʚʨʦʞʘʡʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʢʨʘʱʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʘʢʮʽʾ ʨʦʩʪʫ ʢʫʣʴʪʫʨ ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʚʯʘʩʥʠʭ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʧʨʠʡʦʤʽʚ ʥʘ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ [1]. ʇʠʪʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʨʦʟʛʣʷʜʘʣʠ ʪʘʢʽ ʜʦʩʣʽʜʥʠʢʠ ʷʢ 

ɺ. ʃ. ɼʤʠʪʨʝʥʢʦ, ʃ. ʄ. ʇʦʧʠʪʯʝʥʢʦ, ɺ. ʄ. ʂʘʣʽʥʽʯʝʥʢʦ, ʄ. ɹ. ɹʘʨʘʙʘʰ, 

ɺ. ɼ. ʇʘʥʥʠʢʦʚ, ʖ. ʆ. ʊʘʨʘʨʽʢʦ [2ï7]. ɿʦʢʨʝʤʘ, ʚʯʝʥʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚ ʋʢʨʘʾʥʽ 

ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʟ ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʢʮʽʾ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ 

ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʡ ʫʤʦʚ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ [3]. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 
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ʧʦʛʦʜʥʠʤ ʫʤʦʚʘʤ ʧʝʨʽʦʜʫ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝˇʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ: ʢʦʣʠ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʮʝʡ ʧʝʨʽʦʜ ʪʘ ʟʘ ʷʢʠʭ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʙʫʜʝ ʚʽʥ ʧʨʦʪʽʢʘʪʠ, 

ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʪʴ ʟʽʙʨʘʥʦʛʦ ʚʨʦʞʘʶ, ʘ ʡ ʡʦʛʦ ʷʢʽʩʪʴ. ɯ ʯʠʤ ʧʽʟʥʽʰʝ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʚʝˇʝʪʘʮʽʷ, ʪʠʤ ʤʝʥʰʦʶ ʻ ʚʨʦʞʘʡʥʽʩʪʴ [8]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʧʦʩʽʚʽʚ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʦʩʽʥʥʴʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ɼʦʥʝʮʴʢʦʛʦ 

ʨʝʛʽʦʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ 2016-2018 ʨʨ. ʥʘ 

ʟʝʤʣʷʭ ɼʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʦʩʣʽʜʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ çɼʦʥʝʮʴʢʝè 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çɯʥʩʪʠʪʫʪ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤʝʥʽ 

ʆ. ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè. ˆʨʫʥʪ ï ʯʦʨʥʦʟʝʤ ʟʚʠʯʘʡʥʠʡ ʤʘʣʦʛʫʤʫʩʥʠʡ 

ʣʝʛʢʦʛʣʠʥʠʩʪʠʡ. ʂʫʣʴʪʫʨʘ ï ʧʰʝʥʠʮʷ ʦʟʠʤʘ, ʧʦʧʝʨʝʜʥʠʢ ï ʩʦʥʷʰʥʠʢ. ʉʠʩʪʝʤʘ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʢʣʶʯʘʻ: ʚʦʩʝʥʠ ʜʠʩʢʫʚʘʥʥʷ ʚ ʜʚʘ ʩʣʽʜʠ ʥʘ ʛʣʠʙʠʥʫ 10ï12 ʩʤ, 

ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʜʦ 6 ʩʤ, ʧʦʩʽʚ ʩʽʚʘʣʢʦʶ ʉ3-3,6ɸ ʥʘ ʛʣʠʙʠʥʫ 5 ʩʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʛʣʷʥʫʪʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʨʦʢʠ 

2016-2017 ʪʘ 2017-2018, ʷʢʽ ʤʘʶʪʴ ʢʣʽʤʘʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ: 

ʇʝʨʝʜʧʦʩʽʚʥʠʡ ʧʝʨʽʦʜ. ʇʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʣʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. ʅʘ ʯʘʩ ʥʘʩʪʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʩʪʨʦʢʽʚ ʧʦʩʽʚʫ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʣʦʱ, ʧʨʠʟʥʘʯʝʥʠʭ ʧʽʜ ʩʽʚʙʫ 

ʦʟʠʤʠʥʠ, ʙʫʣʘ ʦʭʦʧʣʝʥʘ ˇʨʫʥʪʦʚʦʶ ʧʦʩʫʭʦʶ ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ 

ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʣʠʧʥʷ-ʩʝʨʧʥʷ (2016 ʨ. ï ɻʊʂVII -VIII  0,21; 2017 ʨ. ï ɻʊʂVII -VIII  

0,31) (ʪʘʙʣ. 1). 

ɼʝʬʽʮʠʪ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʫ 2016 ʨ. ʩʢʣʘʜʘʚ 40 % ʚʽʜ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʘ ʫ 2017 ʨ. ï 65 %. ʊʘʢʘ ʧʦʩʫʰʣʠʚʘ ʪʘ ʩʧʝʢʦʪʣʠʚʘ ʧʦʛʦʜʘ 

ʧʨʠʟʚʝʣʘ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʪʘ ʩʬʦʨʤʫʚʘʣʘ 

ʤʘʣʦʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʽʚʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʷʢ ʫ 2016 ʨ. 

ʪʘʢ ʽ ʫ 2017 ʨʦʮʽ .    
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ʊʘʙʣʠʮʷ 1 

ɻʽʜʨʦʪʝʨʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʧʝʨʽʦʜʫ 

ʄʽʩʷʮʴ 
ʆʧʘʜʠ, ʤʤ ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 

2016 ʨ. 2017 ʨ. ʙʘʛʘʪʦʨʽʯʥʽ 2016 ʨ. 2017 ʨ. ʙʘʛʘʪʦʨʽʯʥʽ 

ʃʠʧʝʥʴ 8,5 24,6 54,2 29,9 25,2 21,8 

ʉʝʨʧʝʥʴ 49,0 9,0 41,6 29,4 26,7 21,1 

ɻʊʂVII -VIII  (ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ) 0,21 0,31 0,71 

 

ʇʦʩʽʚ ï ʚʠʭʽʜ ʚ ʟʠʤʫ. ʇʦʩʽʚ 2016 ʨ. ʧʨʦʚʝʜʝʥʠʡ ʚ ʞʦʚʪʥʽ, ʯʝʨʝʟ ʢʨʠʪʠʯʥʦ 

ʥʠʟʴʢʫ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ; 2017 ʨ. ï ʫ ʚʝʨʝʩʥʽ, ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʠʤ ʜʦʱʘʤ 

(23 ʤʤ) ʚ ʧʝʨʰʠʭ ʯʠʩʣʘʭ ʤʽʩʷʮʷ, ʷʢʽ ʟʥʘʯʥʦ ʟʚʦʣʦʞʠʣʠ ʚʝʨʭʥʽ ʰʘʨʠ ˇʨʫʥʪʫ. ɺ 

ʧʦʜʘʣʴʰʦʤʫ, ʥʘʧʨʠʢʽʥʮʽ ʞʦʚʪʥʷ, ʩʭʦʜʠ ʧʰʝʥʠʮʽ 2016 ʨʦʢʫ ï ʟʨʽʜʞʝʥʥʽ, 

ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʩʣʘʙʦʨʦʟʚʠʥʝʥʦʤʫ ʩʪʘʥʽ ï ʬʘʟʘ çʰʠʣʴʮʷè. ɯ, ʭʦʯʘ, ʧʦʤʽʨʥʦ ʪʝʧʣʘ 

ʧʦʛʦʜʘ ʧʨʦʪʷʛʦʤ ʞʦʚʪʥʷ ʪʘ ʧʦʯʘʪʢʫ ʣʠʩʪʦʧʘʜʘ ʙʫʣʘ ʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ ʟʨʦʩʪʘʥʥʷ 

ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʦʜʥʘʢ ʮʴʦʛʦ ʚʠʷʚʠʣʦʩʴ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʢʘʨʜʠʥʘʣʴʥʦʾ ʟʤʽʥʠ 

ʩʪʘʥʫ ʦʟʠʤʠʥʠ, ʷʢʘ ʚʞʝ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʣʠʩʪʦʧʘʜʘ ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʩʪʘʥʽ 

ʟʠʤʦʚʦʛʦ ʩʧʦʢʦʶ. ɼʣʷ 2017 ʨʦʢʫ ʥʘʚʧʘʢʠ, ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʟʠʤʠʭ 

ʙʫʚ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʨʝʞʠʤ ʞʦʚʪʥʷ ʪʘ ʧʦʯʘʪʢʫ ʣʠʩʪʦʧʘʜʫ. ɸʣʝ ʚʞʝ ʚ ʧʝʨʰʽʡ 

ʜʝʢʘʜʽ ʣʠʩʪʦʧʘʜʘ ʚʽʜʙʫʣʦʩʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 0,0 Áʉ, ʱʦ ʩʧʨʠʷʣʦ 

ʛʘʣʴʤʫʚʘʥʥʶ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ, ʧʦʯʘʪʢʫ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʠʤʠ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʧʝʨʰʦʾ ʦʟʥʘʢʠ ʧʨʠʧʠʥʝʥʥʷ ʘʢʪʠʚʥʦʾ 

ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ. ʊʦʙʪʦ, ʜʣʷ 2017 ʨʦʢʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʨʘʥʥʻ 

ʧʨʠʧʠʥʝʥʥʷ (ʥʘ 5 ʜʽʙ ʚʽʜ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ) ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ. ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʧʝʨʽʦʜʫ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʢʽʚ 2016-2017 ʪʘ 2017-2018 ʤʘʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʦʣʦʛʦʶ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʷ 2 

ɻʽʜʨʦʪʝʨʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʽʦʜʫ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽ ʾ

ʄʽʩʷʮʴ 
ʆʧʘʜʠ, ʤʤ ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 

2017 ʨ. 2018 ʨ. ʙʘʛʘʪʦʨʽʯʥʽ 2017 ʨ. 2018 ʨ. ʙʘʛʘʪʦʨʽʯʥʽ 

ɹʝʨʝʟʝʥʴ 33,0 83,2 23,7 8,1 -0,4 0,7 

ʂʚʽʪʝʥʴ 70,6 20,8 29,6 10,8 14,5 9,8 

 

ɺʽʜʥʦʚʣʝʥʥʷ ʚʝʩʥʷʥʦʾ ʚʝʛʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 2017 ʨ. (ʩʪʘʣʠʡ ʧʝʨʝʭʽʜ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ + 5 ʦʉ), ʧʨʠʧʘʜʘʻ ʥʘ 

ʢʽʥʝʮʴ ʣʶʪʦʛʦ ï ʧʦʯʘʪʦʢ ʙʝʨʝʟʥʷ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ 

ʚʝʛʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 2017 ʪʘ 2018 ʨʨ. 

ʆʜʥʘʢ ʫ 2018 ʨʦʮʽ ʩʪʘʣʠʡ ʧʝʨʝʭʽʜ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʯʝʨʝʟ + 5 ʦʉ ʚ ʙʽʢ ʧʝʨʝʚʠʱʝʥʥʷ ʚʽʜʙʫʚʩʷ ʫ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʙʝʨʝʟʥʷ 2018 ʨ., ʱʦ 

ʤʘʡʞʝ ʥʘ 2 ʪʠʞʥʷ ʧʽʟʥʽʰʝ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʪʨʦʢʽʚ. 

ɺʟʘʛʘʣʽ, ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ 2018 ʨʦʢʫ ʚʠʷʚʠʚʩʷ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʠʤ. ʑʝ ʥʘ ʧʦʯʘʪʢʫ ʙʝʨʝʟʥʷ ʫʪʨʠʤʫʚʘʣʘʩʷ ʜʦʚʦʣʽ ʧʨʦʭʦʣʦʜʥʘ ʧʦʛʦʜʘ ʟʽ 
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ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʪʘ ʜʦʱʫ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ -2,5 Áʉ, ʱʦ ʚʠʷʚʠʣʦʩʷ ʥʘ 1,8 Áʉ (ʜʠʚ. ʪʘʙʣ. 2) ʥʠʞʯʝ 

ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʜʣʷ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ. ɸʥʦʤʘʣʴʥʠʤʠ ʚʠʷʚʠʣʠʩʷ 

ʦʩʪʘʥʥʽ 3 ʜʥʽ ʜʨʫʛʦʾ ʜʝʢʘʜʠ, ʚʽʜʙʫʣʦʩʷ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʩʧʦʯʘʪʢʫ ʫ ʚʠʛʣʷʜʽ 

ʜʦʱʫ, ʘ ʧʦʪʽʤ ï ʩʥʽʛʫ. ʇʨʦʪʷʛʦʤ 18, 19 ʪʘ 20 ʙʝʨʝʟʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 69,7 ʤʤ 

ʧʝʨʝʚʠʱʠʣʘ ʜʚʦʤʽʩʷʯʥʫ ʥʦʨʤʫ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʙʫʣʠ ʟʥʘʯʥʽ ʘʤʧʣʽʪʫʜʥʽ 

ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʢʦʣʠ ʚ ʥʽʯʥʠʡ ʯʘʩ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʟʥʠʞʫʚʘʣʘʩʷ ʜʦ -8,2 Áʉ, ʘ ʚʜʝʥʴ ʧʨʠ ʩʦʥʷʯʥʦʾ ʧʦʛʦʜʽ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʜʦ 6,3 Áʉ. 

ɼʦ ʢʽʥʮʷ ʤʽʩʷʮʷ ʚ ʮʽʣʦʤʫ ʩʪʘʥ ʧʦʩʽʚʽʚ ʦʟʠʤʠʭ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʢ ʟʘʜʦʚʽʣʴʥʠʡ. 

ʂʚʽʪʝʥʴ 2018 ʨʦʢʫ ʚʽʜʟʥʘʯʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʬʦʥʦʤ ʪʘ 

ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ 

14,5 Áʉ, ʱʦ ʥʘ 3,1 Áʉ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʧʘʜʽʚ (20,8 ʤʤ, ʧʨʠʙʣʠʟʥʦ ʧʦʣʦʚʠʥʥʘ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ) ʥʘ ʪʣʽ 

ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʽʪʨʽʚ ʩʠʣʦʶ 5-9 ʤ/ʩ 

ʧʨʦʚʦʢʫʚʘʣʠ ʩʫʭʦʚʽʾ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʅʝʛʘʪʠʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʚʽʪʥʷ 2018 

ʨʦʢʫ ʻ ʧʨʦʛʨʽʚʘʥʥʷ ʚ ʜʝʥʥʽ ʯʘʩʠ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʧʦʥʘʜ 30,0 Áʉ ʚʞʝ ʚ ʩʝʨʝʜʠʥʽ 

ʤʽʩʷʮʷ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʣʦ ʨʦʩʣʠʥʘʤ ʧʦʚʥʦʮʽʥʥʦ ʟʘʩʚʦʶʚʘʪʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ 

ˇʨʫʥʪʫ. 

ʇʨʦʪʝ ʛʽʜʨʦʪʝʨʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʽʦʜʫ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ 

ʦʟʠʤʠʥʠ ʫ 2017 ʨ. ʚʠʷʚʠʣʦʩʷ ʜʦʩʪʘʪʥʴʦ ʩʧʨʠʷʪʣʠʚʘ. ʇʨʦʪʷʛʦʤ ʙʝʨʝʟʥʷ-ʢʚʽʪʥʷ 

ʩʢʣʘʣʠʩʷ ʢʦʤʬʦʨʪʥʽ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʱʦʜʦ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʧʦʩʽʚʽʚ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʊʨʝʙʘ ʚʽʜʤʽʪʠʪʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʬʦʥʫ 

ʙʝʨʝʟʥʽ ʽʟ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 8,1 Üʉ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʙʘʛʘʪʦʨʽʯʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ 0,7 Üʉ  (ʜʠʚ. ʪʘʙʣ. 2). ɸʣʝ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʙʝʨʝʟʥʷ-ʢʚʽʪʥʷ ʜʣʷ 

ʦʟʠʤʠʥʠ ʙʫʣʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ. ɺʽʜʤʽʯʘʣʘʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʟʘʤʦʨʦʟʢʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʽ ʚ ʧʦʚʽʪʨʽ, ʘ ʚ ʩʝʨʝʜʠʥʽ ʤʽʩʷʮʷ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʘʥʦʤʘʣʴʥʽ ʷʚʠʱʘ ï ʩʠʣʴʥʽ ʩʥʽʛʦʧʘʜʠ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʤʽʱʝʥʥʷ 

ʘʢʪʠʚʥʠʭ ʮʠʢʣʦʥʽʚ. ɸʣʝ ʚ ʧʽʜʩʫʤʢʫ ʽʟ ʩʚʦʻʯʘʩʥʠʤ ʧʨʦʚʝʜʝʥʠʭ ʘʟʦʪʥʠʭ 

ʧʽʜʞʠʚʣʝʥʴ ʧʦ ʤʝʨʟʣʦʪʘʣʦʤʫ ˇʨʫʥʪʽ ʩʪʘʥ ʧʦʩʽʚʽʚ ʦʟʠʤʠʭ ʧʦʤʽʪʥʦ ʧʦʢʨʘʱʠʚʩʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʢʠ ʤʘʣʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʫʤʦʚʘʤʠ 

ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʦʩʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʦʢʫ 2016-2017 ʙʫʚ 

ʧʽʟʥʽʤ, ʘ ʚʠʭʽʜ ʚ ʟʠʤʫ ʪʘ ʚʝʩʥʷʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ï 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʨʝʜʥʽʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʝʨʤʽʥʽʚ. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʨʽʢ 2017-

2018 ʚʽʜʨʽʟʥʷʚʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʪʨʦʢʘʤʠ ʧʦʩʽʚʫ ʦʟʠʤʠʥʠ, ʨʘʥʥʽʤ ʧʨʠʧʠʥʝʥʥʷʤ 

ʦʩʽʥʥʴʦʾ ʽ ʧʽʟʥʽʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʚʝʩʥʷʥʦʾ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʠ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷʤ 

ʧʦʯʘʪʢʦʚʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʥʘʚʝʩʥʽ ʧʽʜʚʠʱʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʬʦʥʦʤ ʟʘ 

ʜʝʬʽʮʠʪʫ ʘʪʤʦʩʬʝʨʥʦʾ ʚʦʣʦʛʠ.  

ʇʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʠʭ ʜʘʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʢʽʚ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫ 2017-2018 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʨʦʮʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2016-2017 ʨʦʢʦʤ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 

55 % (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 

ɺʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʨʽʢ ʋʨʦʞʘʡ, ʮ/ʛʘ 

2016-2017 ʨʨ. 53,9 

2017-2018 ʨʨ. 30,9 

 

ʊʦʙʪʦ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 2017-

2018 ʨʨ. ʻ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʨʘʥʥʴʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʦʩʽʥʥʴʦʾ 

ʚʝʛʝʪʘʮʽʾ ʦʟʠʤʠʥʠ, ʧʽʟʥʴʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ 

ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʬʦʥʫ ʧʦʯʘʪʢʦʚʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʥʘʚʝʩʥʽ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ɼʦʥʝʮʴʢʦʛʦ 

ʨʝʛʽʦʥʫ, ʷʢ ʟʦʥʠ ʨʠʟʠʢʦʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʶ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ. ɸ ʩʘʤʝ, ʚ 

ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʪʝʥʜʝʥʮʽʡ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʨʘʥʥʻ ʧʨʠʧʠʥʝʥʥʷ 

ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʠ ʪʘ ʚʠʩʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʬʦʥ ʧʝʨʽʦʜʫ ʚʝʩʥʷʥʦʛʦ 

ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 
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ɸʅɸʃɯɿ ɻɽʅɽɸʃʆɻɯʏʅʆɰ ʉʊʈʋʂʊʋʈʀ ʊɸ ʃɯʅɯʁʅʆɻʆ ʈʆʉʊʋ 

ʂʆʅɽʁ ʋʂʈɸɰʅʉʔʂʆɰ ɺɽʈʍʆɺʆɰ ʇʆʈʆɼʀ ʅʌ ʇʨɸʊ çʈɸʁɿ-

ʄɸʂʉʀʄʂʆè 

 

ʉʣʶʩʘʨʝʥʢʦ ʖ. ʃ., 

 ʚʠʢʣʘʜʘʯ, ʘʩʠʩʪʝʥʪ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʂʦʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʚʝʨʭʦʚʦʾ ʧʦʨʦʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ 

ʨʦʩʪʦʤ, ʤʘʶʪʴ ʨʦʟʚʠʥʝʥʠʡ ʢʦʨʧʫʩ, ʛʘʨʤʦʥʽʡʥʦʶ ʩʪʘʪʫʨʦʶ, ʤʽʮʥʦʶ 

ʢʦʥʩʪʠʪʫʮʽʻʶ. ʋ ʥʠʭ ʧʨʦʧʦʨʮʽʡʥʘ ʛʦʣʦʚʘ, ʜʦʚʛʘ ʟ ʚʠʩʦʢʠʤ ʚʠʭʦʜʦʤ ʰʠʷ, 

ʛʣʠʙʦʢʽ ʽ ʰʠʨʦʢʽ ʛʨʫʜʠ, ʜʦʚʛʠʡ ʰʠʨʦʢʠʡ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʭʠʣʫ ʢʨʫʧ, ʤʽʮʥʽ ʟ 

ʧʨʘʚʠʣʴʥʦʶ ʧʦʩʪʘʥʦʚʢʦʶ ʢʽʥʮʽʚʢʠ, ʝʥʝʨʛʽʡʥʠʡ ʪʝʤʧʝʨʘʤʝʥʪ, ʛʘʨʥʽ ʨʫʭʠ ʥʘ ʚʩʽʭ 

ʘʣʣʶʨʘʭ, ʚʦʥʠ ʟʜʘʪʥʽ ʟʘʩʚʦʶʚʘʪʠ ʝʣʝʤʝʥʪʠ ʚʠʱʦʾ ʰʢʦʣʠ ʚʝʨʭʦʚʦʾ ʾʟʜʠ. ʋ ʧʦʨʦʜʽ 

ʧʦʻʜʥʫʶʪʴʩʷ ʥʘʡʢʨʘʱʽ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʧʦʨʽʜ ð ʝʥʝʨʛʽʡʥʽʩʪʴ, ʩʫʭʽʩʪʴ,  ʪʘ 

ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʠʪʫʮʽʾ ʯʠʩʪʦʢʨʦʚʥʦʾ ʚʝʨʭʦʚʦʾ; ʚʠʩʦʢʠʡ ʟʨʽʩʪ, ʤʘʩʠʚʥʽʩʪʴ ʽ 

ʢʦʩʪʠʩʪʽʩʪʴ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ; ʧʨʝʢʨʘʩʥʽ ʬʦʨʤʠ ʦʨʣʦʚʦ-ʨʦʩʪʦʧʯʠʥʩʴʢʦʡ 

ʧʦʨʦʜʠ [2, 3, 4, 6]. 

ʉʠʩʪʝʤʘ ʧʣʝʤʽʥʥʦʾ ʨʦʙʦʪʠ ʢʦʥʝʡ ʥʝʤʠʩʣʠʤʘ ʙʝʟ ʾʭ ʛʝʥʝʪʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʫ ʩʪʘʪʠʢʠ ʪʘ ʜʠʥʘʤʽʢʠ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʧʦʧʫʣʷʮʽʡ ʽ ʧʦʨʽʜ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʤʝʞ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʘʻ 

ʦʩʥʦʚʫ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʦʛʨʘʤ ʾʭ ʨʦʟʚʝʜʝʥʥʷ ʽ 

ʩʝʣʝʢʮʽʾ.  

ʄʦʥʽʪʦʨʠʥʛ ʨʽʚʥʷ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʦʨʦʜʠ (ʧʦʧʫʣʷʮʽʾ) ð ʮʝ ʩʠʩʪʝʤʘ 

ʩʫʯʘʩʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʚʘʨʠʥ ʫ ʧʨʦʮʝʩʽ ʾʾ ʦʮʽʥʢʠ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʩʝʣʝʢʮʽʾ. ɿʘʚʜʘʥʥʷʤ ʛʝʥʝʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ 

ʜʦʚʛʦʪʨʠʚʘʣʝ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡʥʠʭ ʛʝʥʦʬʦʥʜʽʚ, ʦʮʽʥʢʘ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʜʠʥʘʤʽʢʠ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʜʦʧʫʩʪʠʤʠʭ 

ʟʤʽʥ. 

ɿʘʪʚʝʨʜʞʝʥʘ ʫʢʨʘʾʥʩʴʢʘ ʚʝʨʭʦʚʘ ʧʦʨʦʜʘ ʚ 1990 ʨ., ʛʝʥʝʘʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ 
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ʩʢʣʘʜʘʻ 6 ʣʽʥʽʾ, 2 ʨʦʜʠʥʥʽ ʛʨʫʧʠ ʽ 15 ʤʘʪʢʦʚʠʭ ʩʽʤʝʡʩʪʚ. ʎʽʥʥʠʤʠ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʣʽʥʽʷ ʍʦʙʦʪʘ, ʌʘʢʪʦʪʫʤ, ɹʝʟʧʝʯʥʦʛʦ, ɻʫʛʝʥʦʪʘ ʽ ʩʧʦʨʽʜʥʝʥʽ 

ʛʨʫʧʽ ʈʘʫʬʙʦʣʴʜʘ ʪʘ ʇʨʠʟʘ [1, 5, 7].  

ʅʘʫʢʦʚʦʶ ʦʩʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʥʝʡ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʚʯʝʥʥʷ ʧʨʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ 

ʧʨʦʪʷʛʦʤ ʦʥʪʦʛʝʥʝʟʫ ʚ ʮʽʣʦʤʫ. 

ʈʽʩʪ ʢʦʥʷ ʪʨʠʚʘʻ ʜʦ ʥʘʩʪʘʥʥʷ ʟʨʽʣʦʩʪʽ ʘʙʦ ʟʤʫʞʥʽʣʦʩʪʽ , ʟʘʟʚʠʯʘʡ ʜʦ 4-5-

ʨʽʯʥʦʛʦ ʚʽʢʫ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʬʦʨʤʫʻʪʴʩʷ ʩʪʘʪʫʨʘ, ʧʨʠʭʦʜʠʪʴ ʚ ʥʦʨʤʫ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʤʦʣʦʯʥʠʭ ʟʫʙʽʚ ʥʘ ʧʦʩʪʽʡʥʽ. 

ɼʣʷ ʦʙʣʽʢʫ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʣʦʰʘʪ ʾʭ ʟʚʘʞʫʶʪʴ ʽ ʚʠʤʽʨʶʶʪʴ ʥʘ 3-ʡ ʜʝʥʴ 

ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ, ʧʦʪʽʤ ʫ ʚʽʮʽ 6 ʤʽʩ.; 1 ʨʦʢʫ; 1,5; 2; 2,5; 3 ʽ 4 ʨʦʢʠ [8]. 

ʇʦʢʘʟʥʠʢʠ ʤʘʩʠ ʽ ʧʨʦʤʽʨʽʚ ʣʦʰʘʪ ʧʦʨʽʚʥʶʶʪʴ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʰʢʘʣʘʤʠ, 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʜʣʷ ʢʦʥʝʡ ʨʽʟʥʠʭ ʧʦʨʽʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʧʨʦʤʽʨʘʤʠ ʽ ʞʠʚʦʶ ʤʘʩʦʶ ʣʦʰʘʪ [9]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʢʦʥʝʡ ʅʌ ʇʨɸʊ çʈʘʡʟ-

ʄʘʢʩʠʤʢʦè ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʨʦʤʽʨʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʣʽʥʽʡʥʦʾ ʥʘʣʝʞʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ: ɼʣʷ ʚʠʚʯʝʥʥʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʦʥʝʡ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʛʦʣʽʚôʷ ʩʪʘʚʦʢ ʥʘʨʦʜʞʝʥʥʷ 1981-2012 ʨʨ.(N= 3234). ʋ 

ʢʦʥʝʡ ʦʮʽʥʢʘ ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʨʦʤʽʨʘʤʠ - ʚʠʩʦʪʘ 

ʚ ʭʦʣʮʽ, ʢʦʩʘ ʜʦʚʞʠʥʘ ʪʫʣʫʙʘ, ʦʙʭʚʘʪ ʛʨʫʜʝʡ ʪʘ ʧôʷʩʪʢʫ. 

ɺʠʟʥʘʯʘʣʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʢʦʥʝʡ ʫʢʨʘʾʥʩʴʢʦʾ ʚʝʨʭʦʚʦʾ ʧʦʨʦʜʠ ʜʦ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʥʠʭ ʣʽʥʽʡ ʧʦʨʦʜʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʣʝʤʽʥʥʠʭ ʢʘʨʪʦʢ ʢʦʥʝʡ. ɹʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʢʦʥʝʡ ʅʌ ʇʨɸʊ çʈʘʡʟ-ʄʘʢʩʠʤʢʦè ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʫ ʧʦʨʦʜʠ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ (ʪʘʙʣ.1). 

ɼʦʩʣʽʜʞʫʚʘʥʥʷ ʩʪʘʚʦʢ 1981-2012 ʨʦʢʽʚ (N=3371 ʛʦʣ.) ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘ 

ʯʦʪʠʨʠ ʧʝʨʽʦʜʠ ʟʛʽʜʥʦ ʟ ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ ʧʦʣʽʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʢʨʘʾʥʽ: ɯ - ʟ 

1981 ʨʦʢʫ ʜʦ 1991 ʨʦʢʫ, ʈʘʜʷʥʩʴʢʠʡ ʉʦʶʟ; ɯɯ - ʟ 1991 ʧʦ 2000 ʨʽʢ, ʝʪʘʧ 

ʩʪʘʥʦʚʣʝʥʥʷ ʥʝʟʘʣʝʞʥʦʾ ʜʝʨʞʘʚʠ; ɯɯɯ - ʟ 2001 ʧʦ 2008 ʨʦʢʫ ʽʥʪʝʥʩʠʚʥʠʡ 

ʨʦʟʚʠʪʦʢ; IV - ʟ 2009 ʧʦ 2012 ʨʽʢ, ʝʢʦʥʦʤʽʯʥʠʡ ʩʧʘʜ.  

ʇʦʪʽʤ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʣʝʤʽʥʥʽ ʢʘʨʪʢʠ ʞʝʨʝʙʮʽʚ-ʧʣʽʜʥʠʢʽʚ ʪʘ 
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ʢʦʥʝʤʘʪʦʢ ʚʠʱʝʚʢʘʟʘʥʠʭ ʧʝʨʽʦʜʽʚ. ɿʘ ʾʭ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʛʦʣʽʚóʷ 

ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʟʘ ʨʦʜʦʥʘʯʘʣʴʥʠʢʘʤʠ ʦʩʥʦʚʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʣʽʥʽʡ ʧʦʨʦʜʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʘ ʾʭ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʪʘʢʠʭ ʣʽʥʽʡ: ʊ 54 ʍʦʙʦʪʘ, ʯ/ʚ 2996 

ʌʘʢʪʦʪʫʤʘ, 2 ɹʝʟʧʝʯʥʦʛʦ, ʯ/ʚ 2397 ɻʫʛʝʥʦʪʘ, ʯ/ʚ 2088 ʍʨʫʩʪʘʣʷ, ʊ 11 ɺʦʜʦʧʘʜʘ 

9 ʪʘ ʩʧʦʨʽʜʥʝʥʠʭ ʛʨʫʧ ʯ/ʚ ʈʘʫʬʙʦʣʴʜʘ ʪʘ ʯ/ʚ ʇʨʠʟʘ. 

ɹʽʦʤʝʪʨʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ  ʧʨʦʚʦʜʠʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ Microsoft Excel [10]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʽ ʫʢʨʘʾʥʩʴʢʦʾ ʚʝʨʭʦʚʦʾ 

ʧʦʨʦʜʠ ʅʌ ʇʨɸʌ çʈʘʡʟ-ʄʘʢʩʠʤʢʦè ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʥʘʣʝʞʘʣʠ ʜʦ ʥʘʩʪʫʧʥʠʭ 

ʣʽʥʽʡ: ʊ 54 ʍʦʙʦʪʘ, ʯ/ʚ 2996 ʌʘʢʪʦʪʫʤʘ, 2 ɹʝʟʧʝʯʥʦʛʦ, ʯ/ʚ 2397 ɻʫʛʝʥʦʪʘ ʽ 

ʩʧʦʨʽʜʥʝʥʠʤ ʛʨʫʧʘʤ ʈʘʫʬʙʦʣʴʜʘ ʪʘ ʯ/ʚ ʇʨʠʟʘ. ɼʘʥʽ ʟʤʽʥ ʣʽʥʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘ 

30-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʟ 1981 ʧʦ 2012 ʨʦʢʠ. ʋ ʨʦʟʨʽʟʽ ʨʦʢʽʚ ʧʦʛʦʣʽʚôʷ ʞʝʨʝʙʮʽʚ-

ʧʣʽʜʥʠʢʽʚ ʩʪʘʥʦʚʠʣʦ ʚʽʜ 2 ʜʦ 7 ʛʦʣʽʚ, ʟʘʚʦʜʩʴʢʠʭ ʤʘʪʦʢ ï 31-60 ʛʦʣʽʚ, ʤʦʣʦʜʥʷʢʫ 

ʚʽʜʧʦʚʽʜʥʦ ʞʝʨʝʙʯʠʢʽʚ 16-72, ʢʦʙʠʣʦʢ 34-66 ʛʦʣʽʚ. ɿʘʛʘʣʴʥʝ ʯʠʩʝʣʴʥʽʩʪʴ 

ʚʨʘʭʦʚʘʥʦʛʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʛʦʣʽʚôʷ ʩʢʣʘʣʘ 3234 ʛʦʣ. ɺ ʪ.ʯ.: ʞʝʨʝʙʮʽʚ-

ʧʣʽʜʥʠʢʽʚ ï 87, ʤʘʪʦʢ ï 940, ʢʦʙʠʣʦʢ ï 1054, ʞʝʨʝʙʯʠʢʽʚ ï 1103 (ʊʘʙʣ.2). 

ʇʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʥʝʧʦʛʦʣʽʚôʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʱʘʜʢʘʤʠ ʪʘʢʠʭ ʣʽʥʽʡ ï 2 ɹʝʟʧʝʯʥʦʛʦ, ʊ 54 ʍʦʙʦʪʘ, ʯ/ʚ 2996 

ʌʘʢʪʦʪʫʤʘ ( ʟ 1990ʨ.), ʯ/ʚ 2397 ɻʫʛʝʥʦʪʘ, ʯ/ʚ 2088 ʍʨʫʩʪʘʣʷ (ʜʦ 1991ʨ.), ʊ 11 

ɺʦʜʦʧʘʜʘ 9 (ʜʦ 1997ʨ.), ʇʨʠʟʘ (ʜʦ 1985ʨ.), ʩʧʦʨʽʜʥʝʥʘ ʛʨʫʧʘ ʈʘʫʬʙʦʣʴʜʘ (ʟ 1993 

ʧʦ 2009 ʨʨ.), ʩʧʦʨʽʜʥʝʥʘ ʛʨʫʧʘ ɽʦʣʘ (ʟ 2002 ʧʦ 2005 ʨʨ.), ʥʘʱʘʜʢʘʤʠ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʞʝʨʝʙʮʽʚ ʪʘ ʥʘʱʘʜʢʘʤʠ ʞʝʨʝʙʮʽʚ ʯʠʩʪʦʢʨʦʚʥʦʾ ʚʝʨʭʦʚʦʾ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʧʨʦʤʽʨʽʚ ʢʦʥʝʡ ʚ ʨʦʟʨʽʟʽ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʧʝʨʽʦʜʽʚ. ɼʘʥʠʡ ʘʥʘʣʽʟ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʜʣʷ ʥʘʦʯʥʦʛʦ ʙʘʯʝʥʥʷ ʫʩʽʭ ʟʤʽʥ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʟ ʢʽʥʴʤʠ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ. 

ʇʨʦʤʽʨʠ ʢʦʥʝʡ ʧʝʨʽʦʜʫ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ʟʘ ʚʠʩʦʪʦʶ ʚ ʭʦʣʮʽ, ʦʙʭʚʘʪʦʤ 

ʛʨʫʜʝʡ ʪʘ ʦʙʭʚʘʪʦʤ ʧôʷʩʪʢʘ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʰʢʘʣʠ 

ʨʦʟʚʠʪʢʫ ʢʦʥʝʡ ʫʢʨʘʾʥʩʴʢʦʾ ʚʝʨʭʦʚʦʾ ʧʦʨʦʜʠ. ʇʨʦʪʝ ʟ ʧʝʨʝʭʦʜʦʤ ʢʦʥʝʡ ʫ 

ʧʨʠʚʘʪʥʫ ʚʣʘʩʥʽʩʪʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʤʽʨʽʚ ʢʦʥʝʡ ʟʘ ʚʩʽʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ. ɺʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʤʽʥʣʠʚʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʚʠʩʦʪʦʶ ʚ 
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ʭʦʣʮʽ ʪʘ ʦʙʭʚʘʪʦʤ ʛʨʫʜʝʡ ʫ ʧʝʨʽʦʜ 1981-1991 ʨʨ. ʊʘʢʦʞ ʧʝʨʽʦʜ 1992-2000  ʪʘ 

2001-2008 ʨʨ. ʟʘ ʚʠʩʦʪʦʶ ʚ ʭʦʣʮʽ ʪʘ ʢʦʩʦʶ ʜʦʚʞʠʥʦʶ ʪʫʣʫʙʘ ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʠʩʦʢʫ ʚʽʨʦʛʽʜʥʫ ʨʽʟʥʠʮʶ. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʢʦʩʦʶ ʜʦʚʞʠʥʦʶ ʪʫʣʫʙʘ ʙʫʣʠ ʚ ʧʝʨʽʦʜ ʟ 1992 ʧʦ 

2000 ʨ., ʧʽʩʣʷ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ. ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ 

ʦʙʭʚʘʪʫ ʧôʷʩʪʢʘ, ʪʦ ʾʭ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʙʫʣʠʩʷ ʫ 2001-2008 ʨʨ. ʇʨʦʪʝ 

ʮʝʡ ʧʽʢ ʥʝ ʙʫʚ ʟʥʘʯʥʠʤ ʪʘ ʧʦʤʽʪʥʠʤ. ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʜʚʦʭ ʽʥʰʠʭ ʧʨʦʤʽʨʽʚ, ʪʦ 

ʾʭ ʨʦʟʚʠʪʦʢ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʝʨʽʦʜʽʚ ʥʝ ʻ ʟʥʘʯʥʠʤ ʪʘ ʚʘʛʦʤʠʤ. ʇʨʦʪʝ 

ʟʙʽʣʴʰʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʜʘʥʠʡ ʯʘʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʫʩʽ, ʪʘ ʻ ʟʥʘʯʥʠʤ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʜʚʦʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. ɺʽʨʦʛʽʜʥʦʾ ʨʽʟʥʠʮʽ ʟʘ ʜʘʥʠʤʠ ʧʝʨʽʦʜʘʤʠ 

ʥʝʚʩʪʘʥʦʚʣʝʥʦ. 

ɺʠʩʥʦʚʦʢ: 

1. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʣʽʥʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʨʦʜʠ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

ʜʠʥʘʤʽʢʠ ʨʦʩʪʫ ʢʦʥʝʡ ʟʛʽʜʥʦ ʟ ʣʽʥʽʡʥʦʶ ʥʘʣʝʞʥʽʩʪʶ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʢʦʥʽ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʣʽʥʽʡ ɹʝʟʧʝʯʥʦʛʦ, ɻʫʛʝʥʦʪʘ, ʍʨʫʩʪʘʣʷ, ʥʘʱʘʜʢʠ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʞʝʨʝʙʮʽʚ ʪʘ ʥʘʱʘʜʢʠ ʞʝʨʝʙʮʽʚ ʯʠʩʪʦʢʨʦʚʥʦʾ ʚʝʨʭʦʚʦʾ 

ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ. ʅʘʱʘʜʢʠ ʩʘʤʝ ʮʠʭ ʙʘʪʴʢʽʚ ʻ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʟʘ ʧʨʦʤʽʨʘʤʠ ʜʣʷ ʧʦʨʦʜʠ. 

2. ɸʥʘʣʽʟ ʨʦʩʪʫ ʢʦʥʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʝʨʽʦʜʽʚ ʚʢʘʟʫʻ ʥʘ ʩʫʪʪʻʚʽ ʟʤʽʥʠ 

ʟʘ ʦʩʥʦʚʥʠʤʠ ʾʭ ʧʨʦʤʽʨʘʤʠ ʧʨʠ ʟʤʽʥʽ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɼʘʥʽ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʝʢʦʥʦʤʽʯʥʠʡ ʩʧʘʜ ʚ ʢʨʘʾʥʽ ʥʝ ʤʘʚ ʟʘʥʘʜʪʦ ʚʽʜʯʫʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʤʽʨʠ ʢʦʥʝʡ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɯʈʀɻɸʎɯʁʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɺʆɼ ʈɯʏʂʀ ɼʋʅɸʁ 

 

ʉʪʫʜʴʦʥʦʚʘ ʂʘʪʝʨʠʥʘ ʉʝʨʛʽʾʚʥʘ 

ʤʘʛʽʩʪʨʘʥʪ  

ʖʨʘʩʦʚ ʉʝʨʛʽʡ ʄʠʢʦʣʘʡʦʚʠʯ ,  

ʢʝʨʽʚʥʠʢ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ.ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥ.̫ ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʘʥʘʣʽʟʫ ʯʘʩʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʽʨʠʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜ ʥʘ ʧʨʠʢʣʘʜʽ ʨ. ɼʫʥʘʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʪʘʣʴʥʦʾ 

ʪʠʧʽʟʘʮʽʾ ʚʦʜ.   

ʎʽʣʣʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʽʨʠʛʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜ ʨʽʯʢʠ ɼʫʥʘʡ ʽ ɼʥʽʩʪʝʨ. 

ʄʘʪʝʨʘ̔ʣʳ ̔ ʤʝʪʦʜʠ. ʇʦʣʠʚ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʟʘʚʞʜʠ ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ.  ʇʝʨʝʪʚʦʨʝʥʥʷ ʜʝʷʢʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʜʣʷ ʧʦʪʨʝʙ ʽʨʠʛʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʉʘʩʠʢʘ) [1] ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʚʦʜ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʧʦʣʠʚʥʠʭ ʚʦʜ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. 

ʆʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʽʨʠʛʘʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʦʜ ʻ ʾʭ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ.  

ʇʦʣʠʚ ʚʦʜʘʤʠ ʟ ʚʠʩʦʢʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʘʩʦʣʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ɿʘʩʦʣʝʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʚ 

ʢʦʨʝʥʝʚʤʽʩʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʣʝʛʢʦʨʦʟʯʠʥʥʠʭ ʩʦʣʝʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʦʢʩʠʯʥʠʭ ʜʣʷ 

ʨʦʩʣʠʥ. ɺʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ ʟʘʣʝʞʠʪʴ ʷʢʽ ʩʦʣʠ ʙʫʜʫʪʴ 

ʫʪʚʦʨʶʚʘʪʠʩʴ ʚ ˇʨʫʥʪʽ. ɸ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʽʦʥʽʚ Na+ ͯ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ ˿2͊+ ͔ͣͦ͗ 

͙ͫͨͪΎ͙ͭ ʟʙʽʣʴʰʝʥʥʶ ʣʫʞʥʦʾ ʨʝʘʢʮʽʾ ˇʨʫʥʪʽʚ, ʜʠʩʧʝʨʩʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ, 

ʪʚʝʨʜʦʩʪʽ ʧʨʠ ʚʠʩʫʰʫʚʘʥʥʽ, ʪʦʙʪʦ ï ʦʩʦʣʦʥʮʶʚʘʥʥʶ [2]. 

ɺ ʩʪʘʪʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʝʪʘʣʴʥʘ ʪʠʧʽʟʘʮʽʷ ʽʨʠʛʘʮʽʡʥʠʭ ʚʦʜ, ʱʦ ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʪʠʧʽʟʘʮʽʾ ʚʦʜ ʟʘ ɸʣʴʦʢʽʥʠʤ ʆ.ɸ. [3]. ɺʦʜʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʽʨʠʛʘʮʽʡʥʠʭ ʮʽʣʝʡ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ ʧʦʜʽʣʝʥʽ ʥʘ ʰʽʩʪʴ ʧʽʜʪʠʧʽʚ: ɯ, ɯɯʘ, 

ɯɯʙ, ɯɯɯʘ, ɯɯɯʙ, ɯɯɯʚ. 
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ʋ ʪʘʙʣ. 1 ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ ʚʠʨʘʞʝʥʘ ʚ ʤʛ-ʝʢʚ/ʜʤ3. ʂʦʥʮʝʥʪʨʘʮʽʷ rHCO3
ï 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʢʘʨʙʦʥʘʪʽʚ ʽ ʛʽʜʨʦʢʘʨʙʦʥʘʪʽʚ (ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ rHCO3
ï), 

ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ rNa+ ï ʷʢ ʩʫʤʘ ʥʘʪʨʽʶ ʽ ʢʘʣʽʶ (ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ rNa+). 

ʅʘʧʽʚʞʠʨʥʠʤ ʰʨʠʬʪʦʤ ʧʦʟʥʘʯʝʥʽ ʪʦʢʩʠʯʥʽ ʽʦʥʠ (ʩʦʣʽ). ʉʚʽʪʣʦ-ʩʽʨʠʤ ʧʦʟʥʘʯʝʥʘ 

ʦʙʣʘʩʪʴ ʪʦʢʩʠʯʥʠʭ ʽʦʥʽʚ (ʛʽʧʦʪʝʪʠʯʥʠʭ ʩʦʣʝʡ). 

ʊʘʙʣʠʮʷ 1 

ʉʢʣʘʜ ʛʽʧʦʪʝʪʠʯʥʠʭ ʩʦʣʝʡ ʚ ʚʦʜʽ ʧʨʠ ʨʽʟʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʛʦʣʦʚʥʠʭ 

ʽʦʥʽʚ (ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʨʽʚʥʦʚʘʞʝʥʥʷ ʽʦʥʽʚ ʚʟʷʪʦ ʟ ɼʦʚʽʜʥʠʢʦʚʦʛʦ 

ʢʝʨʽʚʥʠʮʪʚʘ ʛʽʜʨʦʛʝʦʣʦʛʘ [4, ʩ. 67]) 

 

1)  ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʦʢʩʠʯʥʠʭ ʜʣʷ ʨʦʩʣʠʥ ʩʦʣʝʡ, ʤʛ/ʜʤ3: NaCl =58,4*rClï; Na2SO4=71,0* rSO4
2ï;  

NaʅCO3=84,0*( rNa+ïrClïïrSO4
2ï). 

ɯʦʥ rNa+ rMg2+ rCa2+ ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʦʥʽʚ (ɯ) 

rClï rClï 0 0 
rClï+rSO4

2ï<rNa+  

(ʠʣʠ rʅʉʆ3
ï>rCa2++rMg2+) 

rSO4
2ï rSO4

2ï 0 0 

rʅʉʆ3
ï rNa+ïrClïïrSO4

2ï rMg2+ rCa2+ 

2)  ðñð: NaCl =58,4*rClï; Na2SO4=71,0*(rNa+ïrClï); MgSO4=60,2*(rClï+rSO4
2ïïrNa+). 

ɯʦʥ rNa+ rMg2+ rCa2+ ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʦʥʽʚ (ɯɯʘ) 

rClï rClï 0 0 rClï<rNa+  

rClï+rSO4
2ïÓrNa+ 

rʅʉʆ3
ïÓrCa2+ 

rSO4
2ï rNa+ïrClï rClï+rSO4

2ïïrNa+ 0 

rʅʉʆ3
ï 0 rʅʉʆ3

ïïrCa2+ rCa2+ 

3)  ðñð: NaCl =58,4*rClï; Na2SO4=71,0*(rNa+ïrClï); MgSO4=60,2*rMg2+. 

ɯʦʥ rNa+ rMg2+ rCa2+ ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʦʥʽʚ (ɯɯʙ) 

rClï rClï 0 0 rClï<rNa+ 

rClï+rSO4
2ïÓrNa+ 

rʅʉʆ3
ï<rCa2+ 

rSO4
2ï rNa+ïrClï rMg2+ rCa2+ïrʅʉʆ3

ï 

rʅʉʆ3
ï 0 0 rʅʉʆ3

ï 

4)  ðñð: NaCl =58,4*rNa+; MgCl2=47,6*(rClïïrNa+); MgSO4=60,2*rSO4
2ï.  

ɯʦʥ rNa+ rMg2+ rCa2+ 
ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʦʥʽʚ 

(ɯɯɯʘ) 

rClï rNa+ rClïïrNa+ 0 rClïÓrNa+ 

rClï<rNa++rMg2+ 

rʅʉʆ3
ïÓrCa2+ 

rSO4
2ï 0 rSO4

2ï 0 

rʅʉʆ3
ï 0 rʅʉʆ3

ïïrCa2+ rCa2+ 

5)  ðñð: NaCl =58,4* rNa+; MgCl2=47,6*(rClïïrNa+); MgSO4=60,2*(rNa++rMg2+ïrClï). 

ɯʦʥ rNa+ rMg2+ rCa2+ 
ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʦʥʽʚ 

(ɯɯɯʙ)  

rClï rNa+ rClïïrNa+ 0 rClïÓrNa+ 

rClï<rNa++rMg2+ 

rʅʉʆ3
ï<rCa2+ 

rSO4
2ï 0 rNa++rMg2+ïrClï rCa2+ïrʅʉʆ3

ï 

rʅʉʆ3
ï 0 0 rʅʉʆ3

ï 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 

6) ðñð: NaCl =58,4*rNa+; MgCl2=47,6*rMg2+; CaCl2=55,5*(rClïïrNa+ïrMg2+). 

ɯʦʥ rNa+ rMg2+ rCa2+ 
ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʦʥʽʚ 

(ɯɯɯʚ) 

rClï rNa+ rMg2+ rClïïrNa+ïrMg2+ 
rClïÓrNa++rMg2+  

(ʘʙʦ rʅʉʆ3
ï+rSO4

2ï<rCa2+) 
rSO4

2ï 0 0 rSO4
2ï 

rʅʉʆ3
ï 0 0 rʅʉʆ3

ï 

 

ɺ ʦʩʝʨʝʜʢʫ ʪʘʙʣʠʮʽ ʥʘ ʧʝʨʝʪʠʥʽ ʩʪʦʚʧʮʷ ʽ ʨʷʜʢʫ ʩʪʦʾʪʴ ʧʦʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ 

ʟ ʽʦʥʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʛʽʧʦʪʝʪʠʯʥʦʾ ʩʦʣʽ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʚʦʜʘʭ ʪʠʧʫ ɯ (ʪʘʙʣ. 1) ʯʘʩʪʠʥʘ ʽʦʥʽʚ ʥʘʪʨʽʶ (rNa+)Cl 

ʚʨʽʚʥʦʚʘʞʫʻ ʽʦʥʠ ʭʣʦʨʫ. ʋ ʝʢʚʽʚʘʣʝʥʪʘʭ ʮʷ ʯʘʩʪʠʥʘ ʽʦʥʽʚ ʥʘʪʨʽʶ ʜʦʨʽʚʥʶʻ 

ʢʽʣʴʢʦʩʪʽ ʽʦʥʽʚ ʭʣʦʨʫ (rClï). ʑʝ ʦʜʥʘ ʯʘʩʪʠʥʘ (rNa+)S ʚʨʽʚʥʦʚʘʞʫʻ ʽ ʜʦʨʽʚʥʶʻ 

rSO4
2ï. ɿʘʣʠʰʦʢ ʽʦʥʽʚ ʥʘʪʨʽʶ (rNa+)C, ʨʽʚʥʠʡ rNa+ïrClïïrSO4

2ï, ʚʨʽʚʥʦʚʘʞʫʻʪʴʩʷ 

ʜʝʷʢʦʶ ʯʘʩʪʠʥʦʶ ʛʽʜʨʦʢʘʨʙʦʥʘʪ-ʽʦʥʽʚ (rʅʉʆ3
ï)Na. ʎʷ ʯʘʩʪʠʥʘ ʽʦʥʽʚ (rʅʉʆ3

ï)Na 

ʜʦʨʽʚʥʶʻ (rNa+)C, ʘʣʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ (rʅʉʆ3
ï)Na ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦ-ʽʥʰʦʤʫ: 

rʅʉʆ3
ïïrCa2+ïrMg2+. ʅʝʚʘʞʢʦ ʧʦʢʘʟʘʪʠ, ʱʦ ʟʘʣʠʰʦʢ rNa+ïrClïïrSO4

2ï ʜʦʨʽʚʥʶʻ 

rʅʉʆ3
ïïrCa2+ïrMg2+, ʚʠʭʦʜʷʯʠ ʟ ʨʽʚʥʦʩʪʽ ʩʫʤʠ ʘʥʽʦʥʽʚ (rʅʉʆ3

ï+rSO4
2ï+rClï) ʽ 

ʩʫʤʠ ʢʘʪʽʦʥʽʚ (rCa2++rMg2++rNa+). 

 ʋ ʝʢʚʽʚʘʣʝʥʪʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʩʦʣʽ ʜʦʨʽʚʥʶʻ ʧʦʜʚʦʻʥʦʤʫ 

ʟʥʘʯʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʘ, ʱʦ ʩʪʦʾʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʢʣʽʪʠʥʮʽ ʪʘʙʣ. 1: ʚ ʚʦʜʘʭ 

ʪʠʧʫ ɯ ʢʦʥʮʝʥʪʨʘʮʽʷ Naʅʉʆ3 ʜʦʨʽʚʥʶʻ 2(rNa+ïrClïïrSO42ï) ʘʙʦ 2(rʅʉʆ3ïï

rCa2+ïrMg2+); ʢʦʥʮʝʥʪʨʘʮʽʷ NaCl ʜʦʨʽʚʥʶʻ 2rClï. 

ʋ ʚʦʜʽ ʽʦʥʠ rNa+ ʽ rClï ʟʘʚʞʜʠ ʪʦʢʩʠʯʥʽ, ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʪʦʢʩʠʯʥʽ ʩʦʣʽ. 

ɯʥʰʽ ʽʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ, ʷʢ ʪʦʢʩʠʯʥʠʤʠ, ʪʘʢ ʽ ʥʝʪʦʢʩʠʯʥʠʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʦʛʦ, ʷʢʠʤʠ ʽʦʥʘʤʠ ʚʦʥʠ ʚʨʽʚʥʦʚʘʞʝʥʽ. ɯʦʥʠ rMg2+ ʚ ʚʦʜʘʭ ɯ ʧʽʜʪʠʧʫ ʥʝʪʦʢʩʠʯʥʽ 

(ʪʘʙʣ. 1), ʚʦʥʠ ʫʩʽ ʚʨʽʚʥʦʚʘʞʝʥʽ ʯʘʩʪʠʥʦʶ ʛʽʜʨʦʢʘʨʙʦʥʘʪ-ʽʦʥʽʚ. ɺ ʚʦʜʘʭ ʧʽʜʪʠʧʫ 

ɯɯʙ ʫʩʽ ʽʦʥʠ rMg2+ ʪʦʢʩʠʯʥʽ, ʚʦʥʠ ʚʨʽʚʥʦʚʘʞʝʥʽ ʯʘʩʪʠʥʦʶ ʩʫʣʴʬʘʪ-ʽʦʥʽʚ. 

ɼʣʷ ʧʝʨʝʢʣʘʜʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʦʣʽ ʟ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʬʦʨʤʠ (ʤʛ-ʝʢʚ/ʜʤ3) ʚ 

ʚʘʛʦʚʫ (ʤʛ/ʜʤ3) ʥʝʦʙʭʽʜʥʦ: ʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʩʽʣʴ, ʧʦʤʥʦʞʠʪʠ ʥʘ ʾʭ ʽʦʥʥʫ ʚʘʛʫ, ʨʦʟʜʽʣʠʪʠ ʥʘ ʚʘʣʝʥʪʥʽʩʪʴ ʮʠʭ ʽʦʥʽʚ 
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ʽ ʩʢʣʘʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʢʦʥʘʻʤʦ ʘʥʘʣʽʟ ʽʨʠʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʦʜ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʩʪʚʦʨʽ ʨ.ɼʫʥʘʡïʤ.ɺʠʣʢʦʚʝ ʟ 

2001 ʧʦ 2017 ʨʨ. ʟʘ ʪʝʧʣʽ ʧʝʨʽʦʜʠ. 

ʇʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʚʘʪʠʩʷ, ʪʦʤʫ ʟʘ ʢʦʞʝʥ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʴ ʢʣʘʩʠʬʽʢʫʻʤʦ ʩʪʘʥ ʚʦʜ ɼʫʥʘʶ 

ʟʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʪʘ ʧʽʜʨʘʭʫʻʤʦ ʯʘʩʪʦʪʫ ʧʦʷʚʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʽ ʪʠʧʽʚ: 

ʟʘʩʦʣʝʥʥʷ ʟʘ ʂʦʩʪʷʢʦʚʠʤ ɸ.ʅ. [5, 6]; ʦʩʦʣʦʥʮʶʚʘʥʥʷ ˇʨʫʥʪʫ ʟʘ ʉʪʝʙʣʝʨʦʤ [6], 

ɸʥʪʠʧʦʚʠʤ-ʂʘʨʘʪʘʻʚʠʤ ɯ.ʅ. ʪʘ ʂʘʜʝʨʦʤ ɻ.ʄ. [6, 7], ʉʦʙʦʣʴʯ ɯ. ʪʘ ɼʘʨʘʙʦʤ ʂ. [8, 

ʩ. 16]; ʧʽʜʪʠʧʽʚ ʚʦʜ [2] ʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʛʽʧʦʪʝʪʠʯʥʠʭ ʩʦʣʝʡ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ ʚʦʜʠ ɼʫʥʘʶ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʽʻʚʠʭ ʚʦʜ (100%), ʧʽʜʪʠʧʽʚ ɯɯʘ (39%) ʽ ɯɯɯʘ (61%). 

ɿʘ ʪʦʢʩʠʯʥʽʩʪʶ ʩʦʣʝʡ ʧʦ ʂʦʚʜʽ ɺ.ɸ. Na2SO4 ʙʽʣʴʰ ʪʦʢʩʠʯʥʘ ʥʽʞ MgCl2.  

ʋʩʴʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʦʢʩʠʯʥʠʭ ʽʦʥʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

62õ127 ʤʛ/ʜʤ3 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 88 ʤʛ/ʜʤ3. 

ɺʦʜʠ ɼʫʥʘʶ ʫ ʮʽʣʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʝʪʘʣʦʥʦʤ ʽʨʠʛʘʮʽʡʥʠʭ ʚʦʜ ʟʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʽ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ. ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʧʣʦʛʦ 

ʧʝʨʽʦʜʫ ʚʦʥʠ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʧʦʣʠʚʫ ʫʩʽʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɸʈʂɽʈʅʀʍ ʆɿʅɸʂ ɺ ʊɽʆʈɯɰ ɼʆɹʆʈʋ  

ʇʐɽʅʀʎɯ ʄôʗʂʆɰ ʆɿʀʄʆɰ (TRITICUM  AESTIVUM  L.) 

 

ʊʠʱʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʜʦʢʪʦʨ ʩ. ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɼʽʥʝʮʴ ʆʣʴʛʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʉʘʢʘʣʦ ʄʘʨʠʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪʠ ʢʘʬʝʜʨʠ ʩʝʣʝʢʮʽʾ, ʥʘʩʽʥʥʠʮʪʚʘ ʽ ʛʝʥʝʪʠʢʠ 

ʇʦʣʪʘʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʛʨʘʨʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʽ ʦʟʥʘʢʠ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʮʝ ʢʦʤʧʣʝʢʩ 

ʦʟʥʘʢ, ʱʦ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʛʝʥʝʪʠʯʥʫ ʧʨʠʨʦʜʫ. ʆʜʥʽʻʶ ʟ ʥʠʭ ʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚ 

ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʚʚʘʞʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʘʜʞʝ ʚʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ ʩʦʨʪʽʚ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʧʦʻʜʥʘʥʥʷʤ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ. ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʚʨʦʞʘʡʥʽʩʪʴ ʻ ʦʩʥʦʚʥʦʶ 

ʦʟʥʘʢʦʶ [1-3].  

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʟʘʣʠʰʘʻʪʴʩʷ 

ʩʢʣʘʜʥʠʤ, ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʽ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʤ ʧʨʦʮʝʩʦʤ, ʚ ʷʢʦʤʫ ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪʴ ʙʘʛʘʪʦ ʟʘʣʝʞʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʢʣʶʯʘʶʯʠ ʚʩʽ ʝʪʘʧʠ ʦʨʛʘʥʦʛʝʥʝʟʫ ʥʘ ʷʢʽ ʟʚʽʩʥʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʶʪʴ 

ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʻ ʩʢʣʘʜʦʚʦʶ ʚʨʦʞʘʶ, ʜʦʩʣʽʜʥʠʢʘʤʠ  

ʚʝʜʝʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʢʨʘʱʠʭ ʛʝʥʦʪʠʧʽʚ ʥʘ ʪʘʢ ʟʚʘʥʽ ʤʘʨʢʝʨʥʽ ʦʟʥʘʢʠ ʟ 

ʚʠʩʦʢʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʢʦʨʝʣʷʮʽʡʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʜʦʙʦʨʫ ʚ  ʩʝʣʝʢʮʽʾ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʧʨʠʩʢʦʨʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ [4]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʧʦʰʫʢ ʤʘʨʢʝʨʥʠʭ 

ʦʟʥʘʢ ʚ ʪʝʦʨʽʾ ʜʦʙʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ ʚʠʚʯʠʪʠ ʛʝʥʝʪʠʯʥʽ 

ʟʚôʷʟʢʠ ʟ ʛʝʥʝʨʘʪʠʚʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʨʦʩʣʠʥʠ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ 
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ʚʨʦʞʘʶ ʪʘ ʟʜʘʪʥʽʩʪʴ ʛʝʥʦʪʠʧʫ ʬʦʨʤʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʟʥʘʢ ʧʦʪʝʥʮʽʘʣʫ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʦʨʪʠ ʪʘ ʩʝʣʝʢʮʽʡʥʽ 

ʣʽʥʽʾ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʘʭ ʽ 

ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʷʭ (ʉʃ) ʧʨʦʚʦʜʠʚʩʷ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʧʦ 25 ʨʦʩʣʠʥʘʭ, ʷʢʽ 

ʚʠʨʽʟʘʣʠ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ, ʜʦʚʦʜʠʣʠ ʜʦ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʛʦ ʩʪʘʥʫ ʪʘ ʧʦ 

ʛʦʣʦʚʥʦʤʫ ʩʪʝʙʣʫ ʢʦʞʥʦʾ ʨʦʩʣʠʥʽ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʽʜʨʘʭʫʥʢʠ, 

ʟʚʘʞʫʚʘʥʥʷ. ɿ ʚʝʣʠʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʚ ʘʥʘʣʽʟ ʟʘʣʫʯʘʣʠ ʪʘʢʫ 

ʦʟʥʘʢʠ ʷʢ çʪʦʚʱʠʥʘ ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷè ʽ ʦʟʥʘʢʠ ʛʝʥʝʨʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ 

ʨʦʩʣʠʥʠ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʚʨʦʞʘʶ. 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʢʦʨʝʣʷʮʽʡ ʪʘ ʤʝʪʦʜ ʛʨʫʧʫʚʘʥʥʷ ʟʘ ʦʟʥʘʢʘʤʠ 

ʛʝʥʝʨʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥʠ ʧʨʠ ʷʢʦʤʫ ʚʠʙʫʜʦʚʫʚʘʚʩʷ ʚʘʨʽʘʮʽʡʥʠʡ ʨʷʜ ʽ ʚ 

ʘʥʘʣʽʟ ʟʘʣʫʯʘʣʠ ʤʽʥʽʤʘʣʴʥʝ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ çʪʦʚʱʠʥʘ 

ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷè. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʦʜʠʣʠ ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʩʝʨʝʜʥʽʤʠ 

ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (x), ʣʽʤʽʪʘʤʠ ʚʘʨʽʶʚʘʥʥʷ. ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʪʘ ʾʭ ʧʦʭʠʙʢʠ ʦʙʨʘʭʦʚʫʚʘʣʠ ʥʘ ʇʂ. ʇʦ ʩʝʨʝʜʥʽʤ ʘʨʠʬʤʝʪʠʯʥʠʤ ʜʘʥʠʤ 

ʧʨʦʚʦʜʠʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ 

ʤʘʨʢʝʨʥʠʭ ʦʟʥʘʢ ʜʝ ʟʛʘʜʫʻʪʴʩʷ ʧʨʦ ʪʦʚʱʠʥʫ ʩʦʣʦʤʠʥʠ ʥʘʣʝʞʘʪʴ ʄ. ʄ. 

ʏʝʢʘʣʽʥʫ, ɸ. ɸ. ɹʫʜʚʽʪʽʪʝ, ɺ. ɺ. ʃʝʙʝʜʻʚʫ, ʄ. ɺ. ʉʝʤʝʨʝʥʢʦ [5], ʷʢʽ ʚʠʚʯʘʣʠ 

ʩʧʦʩʽʙ ʦʮʽʥʢʠ ʩʚʽʪʦʚʦʾ ʢʦʣʝʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʦ ʟʙʦʨʫ 

ʧʨʦʜʫʢʮʽʾ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʪʘ ʜʦʩʣʽʜʞʫʚʘʣʠ ʢʽʣʴʢʽʩʥʽ ʦʟʥʘʢʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʽ 

ʛʝʥʝʨʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʩʝʣʝʢʮʽʡʥʽ ʽʥʜʝʢʩʠ. ʇʦ ʢʦʞʥʽʡ ʽʟ 

ʮʠʭ ʦʟʥʘʢ ʚʠʟʥʘʯʘʣʠ ʝʢʦʣʦʛʽʯʥʠʡ (VCe, %) ʽ ʛʝʥʝʪʠʯʥʠʡ (VCg, %) ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʘʨʽʘʮʽʾ. ʇʦʪʽʤ ʧʨʦʚʦʜʠʣʠ ʧʦʰʫʢ ʤʘʨʢʝʨʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʤʘʣʠ ʥʠʟʴʢʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʽ ʚʠʩʦʢʠʡ ʛʝʥʝʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪʠ ʟ ʪʽʩʥʦʶ ʢʦʨʝʣʷʮʽʻʶ ʟ 

ʫʨʦʞʘʡʥʽʩʪʶ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʨʘʟʢʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʚʠʨʘʞʝʥʽʩʪʶ ʤʘʨʢʝʨʥʦʾ ʦʟʥʘʢʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʠʩʦʢʠʡ ʟʙʽʨ ʧʨʦʜʫʢʮʽʾ ʟ ʦʜʠʥʠʮʽ 

ʧʣʦʱ̔.  
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ʉʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʦʟʥʘʢʠ çʪʦʚʱʠʥʘ ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ 

ʤʽʞʚʫʟʣʷè, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʪʽʩʥʽ ʛʝʥʝʪʠʯʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʨʷʜʦʤ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ 

ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʨʦʟʧʦʯʘʪʘ ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʮʝʥʪʨʽ ʇʦʣʪʘʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ 

ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾ ʟ 2008 ʨʦʢʫ. 

ɼʣ̫ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʤʠ ʚʠʚʯʘʣʠ ʤʽʥʣʠʚʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ ʢʦʨʝʣʷʮʽʡ ʦʟʥʘʢ, 

ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ ʽ, ʷʢʽ ʤʝʥʰ 

ʟʘ ʚʩʝ, ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʫʤʦʚʘʤ ʩʝʨʝʜʦʚʠʱʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ, 

ʷʢ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʥʘ ʚʝʣʠʢʽʡ 

ʚʠʙʽʨʮʽ ʟʘ ʦʜʠʥ ʨʽʢ ʪʫ ʤʽʥʣʠʚʽʩʪʴ ʦʟʥʘʢ, ʷʢʘ ʙʝʟ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ 

ʣʠʰʝ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ. 

ɻʝʥʝʪʠʯʥʽ ʢʦʨʝʣʷʮʽʾ ʦʟʥʘʢʠ çʪʦʚʱʠʥʘ ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷè 

ʚʠʟʥʘʯʝʥʽ ʥʘ ʚʝʣʠʢʽʡ ʚʠʙʽʨʮʽ ʩʦʨʪʽʚ ʪʘ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ 

ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʟʘ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ ʪʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʝ ʟʘʣʫʯʝʥʽ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʧʦ 25 ʨʦʩʣʠʥʘʭ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ. 

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʘ ʦʟʥʘʢʦʶ 

çʪʦʚʱʠʥʘ ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷè, ʧʦ ʨʦʢʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʽʡ 

ʚʠʙʽʨʮʽ ʩʦʨʪʽʚ  ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ  ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʜʦʩʣʽʜʽ ʟʘ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ 

ʧʦʢʘʟʘʚ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʦʟʥʘʢʠ ʢʦʣʠʚʘʣʦʩʴ ʚ ʤʝʞʘʭ ʚʽʜ 3,5Ñ0,02 ʜʦ 

4,4Ñ0,03. 

ɸʥʘʣʽʟ ʛʝʥʝʪʠʯʥʠʭ ʢʦʨʝʣʷʮʽʡ (rg) ʦʟʥʘʢʠ çʪʦʚʱʠʥʘ ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ 

ʤʽʞʚʫʟʣʷè ʟ ʦʩʥʦʚʥʠʤʠ ʛʝʥʝʨʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʫ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʧʦ 

ʚʩʴʦʤʫ ʤʘʩʠʚʫ ʟʘ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʪʨʦʢʫ ʩʽʚʙʠ 

ʨʽʚʝʥʴ ʛʝʥʝʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʡ, ʥʽʞ ʧʨʠ ʧʽʟʥʴʦʤʫ ʩʪʨʦʢʦʚʽ ʩʽʚʙʠ. 

ɼʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ ʛʝʥʝʪʠʯʥʽ ʢʦʨʝʣʷʮʽʾ ʦʟʥʘʢʠ çʪʦʚʱʠʥʘ ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ 

ʤʽʞʚʫʟʣʷè ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʟ ʦʟʥʘʢʘʤʠ çʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫè, ʛ; çʤʘʩʘ ʢʦʣʦʩʘ ʟ 

ʥʘʩʽʥʥʷʤè, ʛ; çʤʘʩʘ 1000 ʟʝʨʝʥè, ͎Φ ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʛʝʥʝʪʠʯʥʽ 

ʢʦʨʝʣʷʮʽʾ ʟ ʦʟʥʘʢʦʶ çʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫè ʤʘʣʠ ʚʠʩʦʢʠʡ, ʩʠʩʪʝʤʥʠʡ ʽ 

ʩʪʘʙʽʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʷʢ ʟʘ ʩʪʨʦʢʘʤʠ ʩʽʚʙʠ, ʪʘʢ ʽ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ 
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ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʙʽʨ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʟʥʘʢʠ 

çʪʦʚʱʠʥʘ ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷè, ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʾ ʙʫʜʝ ʜʫʞʝ 

ʝʬʝʢʪʠʚʥʠʤ.  

ɸʥʘʣʽʟ ʧʝʨʝʚʠʱʝʥʥʷ (%) max ʥʘʜ min ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢʠ çʪʦʚʱʠʥʘ 

ʩʦʣʦʤʠʥʠ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷè ʫ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ 

ʟ ʦʩʥʦʚʥʦʶ ʩʝʣʝʢʮʽʡʥʦʶ ʦʟʥʘʢʦʶ çʫʨʦʞʘʡʥʽʩʪʴ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽè ʧʦʢʘʟʘʚ, ʱʦ 

ʩʦʨʪʠ ʟ ʙʽʣʴʰ ʪʦʚʩʪʽʰʦʶ ʩʦʣʦʤʠʥʦʶ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷ ʤʘʣʠ ʩʪʘʙʽʣʴʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʦʨʪʽʚ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʩʦʣʦʤʠʥʠ. 

ɺʠʩʥʦʚʢʠ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʟ 

ʙʽʣʴʰ ʪʦʚʩʪʽʰʦʶ ʩʦʣʦʤʠʥʦʶ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷ ʟʘʚʞʜʠ ʙʫʜʫʪʴ ʬʦʨʤʫʚʘʪʠ 

ʨʦʩʣʠʥʠ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʛʝʥʝʨʘʪʠʚʥʠʭ ʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʟʥʘʢ. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʾʾ 

ʝʪʘʧʘʭ, ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʙʫʜʝ ʚʽʜʙʽʨ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʟ ʙʽʣʴʰ 

ʪʦʚʱʦʶ ʩʦʣʦʤʠʥʦʶ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷ ʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ 

ʫʨʦʞʘʡʥʽʩʪʴ ʚʽʜʽʙʨʘʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʙʫʜʝ ʟʘʚʞʜʠ ʚʠʱʦʶ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʧʦʰʫʢʫ ʤʘʨʢʝʨʥʠʭ  ʦʟʥʘʢ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʪʘ ʾʭ 

ʛʝʥʝʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʛʝʥʝʨʘʪʠʚʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʨʦʩʣʠʥʠ, ʱʦ ʻ ʦʩʥʦʚʥʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʚʨʦʞʘʶ ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʣʦʚʥʠʡ ʧʨʠʥʮʠʧ ʧʦʰʫʢʫ 

ʤʘʨʢʝʨʥʠʭ ʦʟʥʘʢ - ʮʝ ʪʽʩʥʽ ʛʝʥʝʪʠʯʥʽ ʟʚôʷʟʢʠ ʦʟʥʘʢ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʟ ʦʜʠʥʠʮʽ 

ʧʣʦʱʽ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʥʩʠ ʪʘ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʬʝʥʦʪʠʧʦʚʦʾ 

ʚʘʨʽʘʥʩʠ. 
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʈʆʑʋɺɸʅʅʗ ʂʋʈɽʁ ʗɭʏʅʀʍ ʂʈʆʉɯɺ 

 

ʍʘʨʣʘʤʦʚʘ ʊʝʪʷʥʘ ʉʝʨʛʽʾʚʥʘ  

ʢ.ʩ.ʛ.ʥ., ʜʦʮʝʥʪ 

ʊʫʥʽʢʦʚʩʴʢʘ ʃʽʣʽʷ ɻʨʠʛʦʨʽʚʥʘ 

ʢ.ʩ.ʛ.ʥ., ʜʦʮʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

     çʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʝʣʝʢʮʽʡʥʦ-ʧʣʝʤʽʥʥʦʾ ʨʦʙʦʪʠ ʫ 

ʧʪʘʭʽʚʥʠʮʪʚʽ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʡʦʛʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʟʝʨʚʥʦʛʦ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʛʝʥʦʬʦʥʜʫ. ʇʦʥʪ̫ʪʷ çʛʝʥʦʬʦʥʜè ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʩʧʘʜʢʦʚʠʭ ʦʟʥʘʢ ʦʜʥʽʻʾ ʧʦʧʫʣʷʮʽʾ ʚ ʤʝʞʘʭ ʷʢʦʾ ʚʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʦʶ ʯʘʩʪʦʪʦʶ. ʂʫʨʷʯʽ ʷʡʮʷ ʷʢ ʧʨʦʜʫʢʪ ʭʘʨʯʫʚʘʥʥʷ 

ʧʨʠʡʥʷʪʥʽ ʜʣʷ ʚʩʽʭ ʥʘʨʦʜʽʚ. ɰʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʢʘʪʝʛʦʨʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙʫ ʣʶʜʠʥʠ ʚ ʦʩʥʦʚʥʠʭ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥʘʭ, ʘʣʝ ʽ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ, ʦʩʢʽʣʴʢʠ 

ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʮʽʥʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʞʠʪʪʷ. ʅʝ 

ʚʠʧʘʜʢʦʚʦ ʚʠʚʯʝʥʥʶ ʾʭ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʣʴʥʘ ʫʚʘʛʘ. ɺ ʫʤʦʚʘʭ ʧʦʩʠʣʝʥʥʷ ʚʧʣʠʚʫ 

ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʥʝʛʘʪʠʚʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʨʦʣʴ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ [1]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʦʩʽʚ ʷʻʯʥʦʾ 

ʧʪʠʮʽ ʍʘʡ ʃʘʡʥ ɺʘʡʪ ʽ ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ, ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; ʚʠʚʯʝʥʥʷ ʷʢʦʩʪʝʡ ʷʻʮʴ ʽ ʨʽʚʥʷ ʷʻʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʨʦʩʽʚ, ʦʮʽʥʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʝʩʫʯʦʩʪʽ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ ʧʪʘʭʽʚʥʠʮʪʚʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ  ñʏʦʨʥʦʙʘʾʚʩʴʢʝò ɹʽʣʦʟʝʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɻʨʫʧʠ ʜʦʩʣʽʜʥʦʾ ʧʪʠʮʽ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʫ ʚʽʮʽ 15 ʪʠʞʥʽʚ. ʋʤʦʚʠ 

ʫʪʨʠʤʘʥʥʷ ʪʘ ʛʦʜʽʚʣʽ ʙʫʣʠ ʘʥʘʣʦʛʽʯʥʠʤʠ ʜʣʷ ʚʩʽʭ ʛʨʫʧ, ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʘʤ ʪʘ 
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ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʩʝʣʝʢʮʽʡʥʠʭ ʬʽʨʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʧʪʠʮʽ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʫʤʦʚ 

ʫʪʨʠʤʘʥʥʷ ʚʨʘʭʦʚʫʚʘʣʘʩʴ ʦʜʥʦʨʽʜʥʽʩʪʴ (ʚʠʨʽʚʥʷʥʽʩʪʴ) ʧʘʨʪʽʾ (ʩʪʘʜʘ) ʧʪʠʮʽ ï 

ʚʽʜʩʦʪʦʢ ʧʪʠʮʽ ʚ ʤʝʞʘʭ Ñ10% ʜʦ ʩʪʘʥʜʘʨʪʫ ʞʠʚʦʾ ʤʘʩʠ ʫ ʚʽʮʽ 12 ʤʽʩʷʮʽʚ. ʇʨʠ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʩʪʘʜʘ 80% ʽ ʙʽʣʴʰʝ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ ʧʨʠʡʤʘʣʠʩʴ ʟʘ ʦʧʪʠʤʘʣʴʥʽ, ʘ 

ʥʠʞʯʝ ʚʢʘʟʘʥʦʾ ʤʝʞʽ ï ʟʘ ʩʝʨʝʜʥʽ. ɺʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʠʥʘʤʽʢʠ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʪʠʮʽ ʢʨʦʩʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʟʜʽʡʩʥʶʚʘʣʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʟʚʘʞʫʚʘʥʥʷʤ 100 ʛʦʣʽʚ ʧʪʠʮʽ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 5 ʛ. ʈʦʟʨʘʭʦʚʫʚʘʚʩʷ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʪʘ ʚʽʜʥʦʩʥʠʡ ʧʨʠʨʽʩʪ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

0

0t

tt

WW
ʉʇ

-

-
=         [1] 

)Ww(5.0

WW
Bʇ

0t

0t

+

-
=         [2] 

ʜʝ: ʉʇ ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ, ɺʇ ï ʚʽʜʥʦʩʥʠʡ ʧʨʠʨʽʩʪ ʘʙʦ 

ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʨʦʩʪʫ; W0 ï ʞʠʚʘ ʤʘʩʘ ʥʘʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ; Wt ï ʞʠʚʘ ʤʘʩʘ ʚ ʢʽʥʮʽ 

ʧʝʨʽʦʜʫ; t0 ï ʚʽʢ ʥʘ ʧʦʯʘʪʦʢ ʧʝʨʽʦʜʫ, ʜʥʽʚ; t ï ʚʽʢ ʚ ʢʽʥʮʽ ʧʝʨʽʦʜʫ, ʜʥʽʚ. 

ɼʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʩʪʫ ʧʪʠʮʽ ʨʽʟʥʠʭ ʢʨʦʩʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɺ.ʇ. ʂʦʚʘʣʝʥʢʦ, ɺ.ʇ. ɹʦʨʦʜʘʡ, ʉ.ʖ. ɹʦʣʽʣʦʶ 

[2] ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ. ʇʦʧʝʨʝʜʥʴʦ ʚʠʚʯʠʣʠ ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ (Dt) ʨʦʟʨʦʙʣʝʥʠʡ ʖ.ʂ. ʉʚʻʯʠʥʠʤ [3]. 
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ʜʝ: W0, W1, W2 ï ʚʽʜʧʦʚʽʜʥʦ ʞʠʚʘ ʤʘʩʘ ʚ ʩʫʤʽʞʥʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ (ʥʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʚʠʚʦʜʽ - W0, 1 ʪʠʞʜʝʥʴ ï W1, 2 ʪʠʞʥʽ ï W2. 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ Dt ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʽʥʜʝʢʩʠ ʨʽʚʥʦʤʽʨʥʦʩʪʽ 

(ɯʨ) ʽ ʥʘʧʨʫʛʠ (ɯʥ) ʨʦʩʪʫ: 
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ʜʝ: ɺʇ ï ʚʽʜʥʦʩʥʠʡ ʧʨʠʨʽʩʪ (ʚ ʜʦʣʷʭ ʦʜʠʥʠʮʽ) ʟʘ ʧʝʨʽʦʜ W2-W0; ʉʇ ï 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʟʘ ʧʝʨʽʦʜ W2-W0. 
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ʅʝʩʫʯʽʩʪʴ ʢʫʨʝʡ ʢʨʦʩʽʚ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʧʝʨʽʦʜʠ 52 ʽ 80 

ʪʠʞʥʽʚ ʞʠʪʪʷ ʰʣʷʭʦʤ ʱʦʜʝʥʥʦʛʦ ʦʙʣʽʢʫ ʟʥʝʩʝʥʠʭ ʷʻʮʴ ʽ ʚʽʜʭʦʜʫ ʧʦʛʦʣʽʚôʷ. 

ɺʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʥʝʩʫʯʽʩʪʴ ʥʘ ʩʝʨʝʜʥʶ ʥʝʩʫʯʢʫ (ʰʪʫʢ ʷʻʮʴ); 

ʥʝʩʫʯʽʩʪʴ ʥʘ ʧʦʯʘʪʢʦʚʫ ʥʝʩʫʯʢʫ (ʰʪʫʢ ʷʻʮʴ); ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʝʩʫʯʦʩʪʽ (%); ʚʽʢ 

ʜʦʩʷʛʥʝʥʥʷ 50% ʽ 90% ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʩʫʯʦʩʪʽ (ʜʥʽʚ). 

ɺʠʟʥʘʯʘʣʠ ʽʥʜʝʢʩʠ ʥʝʩʫʯʦʩʪʽ: 

ɯʥʜʝʢʩ ʥʝʩʫʯʦʩʪʽ =
ʚʽʮʽʤʽʩʷʯʥʦʤʫ12ʚʥʝʩʫʯʢʠʤʘʩʘʞʠʚʘ

ʷʻʮʴʤʘʩʘʧʝʨʽʦʜʟʘʥʝʩʫʯʽʩʪ ³ɹ
 [8] 

ɯʥʜʝʢʩ ʤʘʩʠ ʷʻʮʴ =
ʚʽʮʽʤʽʩʷʯʥʦʤʫ12ʚʥʝʩʫʯʢʠʤʘʩʘʞʠʚʘ

ʚʽʮʽʤʽʩʷʯʥʦʤʫ12ʚʷʻʮʴʤʘʩʘ
 [9] 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ ʷʻʮʴ ʚʠʚʯʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʾʭ ʤʘʩʠ ʚ 7 ʽ 12 

ʤʽʩʷʯʥʦʤʫ ʚʽʮʽ (ʛ). ɺʠʟʥʘʯʘʣʠ ʪʘʢʦʞ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: 

ɯʥʜʝʢʩ ʬʦʨʤʠ ï ʚʽʜʥʦʰʝʥʥʷ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʫ ʷʻʮʴ ʜʦ ʚʝʣʠʢʦʛʦ 

(ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ), %. 

ɺʠʩʦʪʘ ʙʽʣʢʘ ʪʘ ʞʦʚʪʢʘ ï ʚʠʤʽʨʶʻʪʴʩʷ ʤʽʢʨʦʤʝʪʨʦʤ, ʤʤ. 

ʊʦʚʱʠʥʘ ʰʢʘʨʘʣʫʧʠ (ʩʝʨʝʜʥʷ) ï ʚʠʤʽʨʶʻʪʴʩʷ ʤʽʢʨʦʤʝʪʨʦʤ ʥʘ ʪʫʧʦʤʫ, 

ʛʦʩʪʨʦʤʫ ʢʽʥʮʷʭ ʷʡʮʷ ʪʘ ʚ ʝʢʚʘʪʦʨʽʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʤʤ. 

ʐʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʧʪʘʭʽʚʥʠʮʪʚʘ ʻ ʣʽʥʽʡʥʦ-ʧʦʨʦʜʥʘ ʽ ʤʽʞ-ʣʽʥʽʡʥʘ ʛʽʙʨʠʜʠʟʘʮʽʷ. 

ʎʷ ʛʽʙʨʠʜʠʟʘʮʽʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʪʨʠʤʘʥʽ ʛʝʪʝʨʦʟʠʩʥʦʛʦ ʝʬʝʢʪʫ ʧʨʠ ʢʨʦʩʘʭ 

ʧʦʻʜʥʫʚʘʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʽ ʤʘʪʝʨʠʥʩʴʢʠʭ ʣʽʥʽʡ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʠʡ ʝʬʝʢʪ 

ʛʝʪʝʨʦʟʠʩʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʥʠʟʴʢʦ ʫʩʧʘʜʢʦʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ 

ʪʘʢʦʞ ʙʽʣʴʰ ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽʥʙʨʝʜʥʘ ʜʝʧʨʝʩʽʷ. ʆʟʥʘʢʘʤʠ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʻ ʥʝʩʫʯʽʩʪʴ ʢʫʨʝʡ ʟʘ ʙʽʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ʘʙʦ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ 

ʚʠʧʨʦʙʫʚʘʥʥʷ (270-300 ʜʥʽʚ ʞʠʪʪʷ). ʊʦʤʫ, ʾʾ ʧʽʜʚʠʱʝʥʥʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ 

ʥʠʟʴʢʫ ʯʘʩʪʢʫ ʘʜʠʪʠʚʥʦʜʽʶʯʠʭ ʛʝʥʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʣʽʥʽʡ, ʧʦʨʽʜ, 

ʪʦʙʪʦ ʥʝ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶʻʤʦʾ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʽ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʦʮʽʥʢʘ 

ʬʽʥʘʣʴʥʠʭ ʛʽʙʨʠʜʽʚ. ʅʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʧʪʠʮʽ ʢʨʦʩʽʚ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ, ʟʘ 

ʦʟʥʘʢʦʶ ʥʝʩʫʯʦʩʪʽ ʟʘ ʧʝʨʽʦʜ 15 ʤʽʩʷʮʽʚ ʷʡʮʝʢʣʘʜʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1 

ʅʝʩʫʯʽʩʪʴ ʢʫʨʝʡ ʬʽʥʘʣʴʥʠʭ ʛʽʙʨʠʜʽʚ ʟʘ 15 ʤʽʩʷʯʥʠʡ ʮʠʢʣ 

ʂʨʦʩʠ 
ʋʤʦʚʠ 

ʫʪʨʠʤʘʥʥʷ 

ʅʝʩʫʯʽʩʪʴ 
ʉʝʨʝʜʥʷ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʝʩʫʯʦʩʪʽ, % 

ɿʘ 15-ʤʽʩʷʯʥʠʡ 

ʧʝʨʽʦʜ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʤʽʩʷʮʴ 

ʍÑSʭ ʉʋ 

ʍʘʡ-ʃʘʡʥ W-

98 

ʩʝʨʝʜʥʽ 336,0 22,40Ñ0,89 15,4 74,67Ñ0,024 

ʦʧʪʠʤʘʣʴʥʽ 344,3 23,01Ñ0,86 14,5 76,51Ñ0,024 

ʍʘʡ-ʃʘʡʥ 

ʙʨʘʫʥ 

ʩʝʨʝʜʥʽ 337,1 22,47Ñ0,76 22,5 74,91Ñ0,025 

ʦʧʪʠʤʘʣʴʥʽ 342,7 22,85Ñ1,31 22,2 76,15Ñ0,025 

ɿʤʽʰʘʥʘ 

ʧʪʠʮʷ 
ʦʧʪʠʤʘʣʴʥʽ 331,8 22,12Ñ1,23 21,6 73,73Ñ0,025 

 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʝʱʦ ʚʠʱʫ ʷʻʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʤʘʻ ʧʪʠʮʷ ʢʨʦʩʫ ʍʘʡ-ʃʘʡʥ W-98. ʄʘʢʩʠʤʘʣʴʥʽ ʾʾ ʧʦʢʘʟʥʠʢʠ ʥʘ ʨʽʚʥʽ 344,3 ʰʪ. 

ʷʻʮʴ ʦʪʨʠʤʘʥʽ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʫʪʨʠʤʘʥʥʷ ʧʪʠʮʽ. ʎʽʢʘʚʦ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʧʪʠʮʷ ʮʴʦʛʦ ʢʨʦʩʫ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦ ʚʠʨʽʚʥʷʥʘ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʱʦʤʽʩʷʯʥʦʾ 

ʥʝʩʫʯʦʩʪʽ (ʉV ʚʽʜ 14,5 ʜʦ 15,4%) ʧʦʨʽʚʥʷʥʦ ʟ 21,6-22,5 ʫ ʢʨʦʩʽʚ ʍʘʡ-ʃʘʡʥ ʙʨʘʫʥ 

ʽ ʟʤʽʰʘʥʦʾ ʧʪʠʮʽ. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʝʩʫʯʦʩʪʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʽ 

ʤʽʞ ʢʨʦʩʘʤʠ ʍʘʡ-ʃʘʡʥ W-98 ʽ ʟʤʽʰʘʥʦʾ ʧʪʠʮʽ, ʘ ʪʘʢʦʞ ʚ ʤʝʞʘʭ ʢʨʦʩʽʚ ʤʽʞ 

ʧʪʠʮʝʶ ʧʨʠ ʫʪʨʠʤʘʥʥʽ ʚ ʩʝʨʝʜʥʽʭ ʽ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ (ʈ>0,95-

0,99). ʅʘʤʠ ʚʠʟʥʘʯʝʥʽ ʚʢʘʟʘʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʧʪʠʮʽ ʢʨʦʩʽʚ, ʱʦ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟʘ 

ʦʟʥʘʢʦʶ ʥʝʩʫʯʦʩʪʽ.  ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ, ʱʦ ʢʨʦʩʠ ʨʽʟʥʷʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʨʦʱʫʚʘʥʥʷ ʥʝʩʫʯʦʩʪʽ. ɿʦʢʨʝʤʘ, ʜʣʷ ʢʨʦʩʫ ʍʘʡ-ʃʘʡʥ W-98 

ʚʩʪʘʥʦʚʣʝʥʘ ʤʝʥʰʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʨʦʩʘʤʠ, ʘʣʝ 

ʟʘ ʨʘʭʫʥʦʢ ʚʠʱʦʛʦ ʽʥʜʝʢʩʫ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʝʩʫʯʦʩʪʽ (ɯʨ) ʜʦʩʷʛʘʻʪʴʩʷ ʙʽʣʴʰ  

ʚʠʩʦʢʘ ʷʻʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɼʣʷ ʮʴʦʛʦ ʢʨʦʩʫ ʭʘʨʘʢʪʝʨʥʦ ʪʘʢʦʞ ʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʥʝʩʫʯʦʩʪʽ ʟʘ ʧʝʨʰʽ ʪʨʠ ʤʽʩʷʮʽ ʚʽʜ 

ʧʦʯʘʪʢʫ ʦʙʣʽʢʫ. ʅʘʤʠ ʙʫʣʠ ʚʠʚʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʷʻʮʴ ʧʪʠʮʽ ʜʚʦʭ ʢʨʦʩʽʚ ï 
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ʍʘʡ ʣʘʡʥ ʙʽʣʠʡ (ʧʨʦʜʫʢʫʶʪʴ ʷʡʮʷ ʟ ʙʽʣʦʶ ʰʢʘʨʘʣʫʧʦʶ) ʽ ʍʘʡ ʃʘʡʥ ʙʨʘʫʥ 

(ʢʦʣʽʨ ʰʢʘʨʘʣʫʧʠ ʢʦʨʠʯʥʝʚʠʡ). ɺ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʢʦʨʠʯʥʝʚʽ ʷʡʮʷ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʙʽʣʴʰʠʤ ʧʦʧʠʪʦʤ ʥʽʞ ʙʽʣʽ ʷʡʮʷ, ʩʫʪʦ ʟʦʚʥʽʰʥʷ ʨʠʩʘ, ʚʽʜʙʠʚʘʻʪʴʩʷ 

ʪʘʢʦʞ ʥʘ ʾʭ ʮʽʥʽ. ɹʽʣʴʰ ʪʦʛʦ, ʢʦʨʠʯʥʝʚʽ ʥʝʩʫʯʢʠ ʤʘʶʪʴ ʢʨʘʱʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, 

ʟʥʦʩʷʪʴ ʤʝʥʰʝ ʷʻʮʴ ʟ ʜʝʬʝʢʪʘʤʠ ʰʢʘʨʘʣʫʧʠ.  

 

ʊʘʙʣʠʮʷ 2 

ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʩʫʯʦʩʪʽ ʧʪʠʮʽ 

ʂʨʦʩʠ 
ʋʤʦʚʠ 

ʩʝʨʝʜʦʚʠʱʘ 

ʇʘʨʘʤʝʪʨʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʩʫʯʦʩʪʽ ɯʥʜʝʢʩ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ 

ʈʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʩʪʫ,ɯʨ 

ʅʘʧʨʫʛʠ 

ʨʦʩʪʫ,ɯʥ 

ʉʝʨʝʜʥʴʦ 

ʜʦʙʦʚʠʡ 

ʧʨʠʨʽʩʪ 

ɺʽʜʥʦʩ-

ʥʠʡ 

ʧʨʠʨʽʩʪ 

ʍʘʡ-ʃʘʡʥ 

W-98 

ʩʝʨʝʜʥʽ 0,492 0,568 0,309 0,848 1,348 

ʦʧʪʠʤʘʣʴʥʽ 0,486 0,582 0,316 0,867 1.333 

ʍʘʡ-ʃʘʡʥ 

ʙʨʘʫʥ 

ʩʝʨʝʜʥʽ 0,739 0,489 0,386 0,851 1,615 

ʦʧʪʠʤʘʣʴʥʽ 0,740 0,491 0,392 0,855 1,616 

ɿʤʽʰʘʥʽ 

ʢʨʦʩʠ 
ʦʧʪʠʤʘʣʴʥʽ 0,691 0,507 0,378 0,858 1,568 

 

ɿʦʦʪʝʭʥʽʯʥʘ ʪʝʦʨʽʷ ʚʠʟʥʘʯʘʻ, ʱʦ ʨʦʟʚʠʪʦʢ ï ʮʝ ʟʘʢʦʥʦʤʽʨʥʠʡ ʧʨʦʮʝʩ 

ʷʢʽʩʥʠʭ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʟ ʚʽʢʦʤ. ɺ ʦʩʥʦʚʽ ʨʦʩʪʫ ʣʝʞʠʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ, ʤʘʩʠ ʢʦʞʥʦʾ ʟ ʥʠʭ, ʘ ʪʘʢʦʞ ʤʽʞʢʣʽʪʠʥʥʠʭ 

ʫʪʚʦʨʝʥʴ. ɺʦʜʥʦʯʘʩ ʨʽʩʪ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʩʦʙʣʠʚʫ ʯʘʩʪʠʥʫ ʨʦʟʚʠʪʢʫ, ʪʦʤʫ 

ʱʦ ʚʝʣʠʢʘ ʧʪʠʮʷ ï ʮʝ ʥʝ ʟʙʽʣʴʰʝʥʘ ʢʦʧʽʷ ʧʪʠʮʽ ʣʝʛʢʦʛʦ ʪʠʧʫ. ʊʝʤʧʠ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʝʥʦʪʠʧʦʤ ʧʪʠʮʽ ʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘʤʠ ʨʦʟʛʣʷʥʫʪʘ ʜʠʥʘʤʽʢʘ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ ʪʘ ʤʘʩʠ ʷʻʮʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3 

ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʤʘʩʦʶ ʷʻʮʴ ʪʘ ʞʠʚʦʶ ʤʘʩʦʶ ʧʪʠʮʽ 

ʽʩʥʫʻ ʜʫʞʝ ʚʝʣʠʢʘ ʟʘʣʝʞʥʽʩʪʴ. ʊʘʢ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʽ ʤʘʩʘ ʷʻʮʴ. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʙʦʭ ʚʠʚʯʘʻʤʠʭ 

ʢʨʦʩʘʭ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʪʠʮʷ ʢʨʦʩʫ ʍʘʡ ʃʘʡʥ ɺʘʡʪ " ʚ ʫʩʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 

ʤʘʣʘ ʧʝʨʝʚʘʛʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʞʠʚʦʾ ʤʘʩʠ ʪʘ ʤʘʩʠ ʷʻʮʴ. ʇʪʠʮʷ ʢʨʦʩʫ ʍʘʡ ʃʘʡʥ 
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ɹʨʘʫʥ  ʧʦʩʪʫʧʘʣʘʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʞʠʚʦʾ ʤʘʩʠ ʪʘ ʤʘʩʦʶ ʷʻʮʴ. ʅʘʤʠ ʪʘʢʦʞ ʙʫʣʦ 

ʚʠʚʯʝʥʦ ʪʝʤʧ ʥʘʨʦʩʪʘʥʥʷ ʤʘʩʠ ʷʻʮʴ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʩʫʯʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.         

 

ʊʘʙʣʠʮʷ 3 

ɼʠʥʘʤʽʢʘ ʞʠʚʦʾ ʤʘʩʠ ʽ ʤʘʩʠ ʷʻʮʴ 

ɺʽʢ ʧʪʠʮʽ,  

ʪʠʞʥʽʚ 
ʂʨʦʩ 

ʄʘʩʘ ʷʻʮʴ, ʛ ɾʠʚʘ ʤʘʩʘ ʧʪʠʮʽ, ʛ 

X
SX°  

X
SX°  

21 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 46,1° 0,33 1403° 50,4 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 46,6° 0,35 1384° 48,6 

25 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 54,5° 0,37 1494° 51,1 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 53,2° 0,32 1509° 55,6 

29 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 58,2° 0,38 1526° 45,2 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 57,9° 0,40 1564° 66,2 

33 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 60,1° 0,37 1568° 44,8 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 59,3° 0,34 1602° 53,3 

37 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 60,9° 0,39 1574° 58,3 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 60,7° 0,43 1633° 60,4 

40 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 61,0° 0,49 1689° 59,2 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 60,3° 0,51 1641° 61,7 

52 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 61,7° 0,43 1705° 53,4 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 60,9° 0,38 1680° 59,2 

 

ʅʘʨʦʩʪʘʥʥʷ ʤʘʩʠ ʷʻʮʴ ʤʘʡʞʝ ʥʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʷʡʮʝʢʣʘʜʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʨʦʩʘʤʠ, ʱʦ ʚʠʚʯʘʣʠʩʴ, ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʠ ʷʻʮʴ ʷʢ ʚ 7- ʪʘʢ ʽ 12-ʤʽʩʷʯʥʦʤʫ ʚʽʮʽ. ʋ ʚʽʮʽ 7-ʤʽʩʷʮʽʚ ʧʪʠʮʷ 

ʢʨʦʩʫ ʍʘʡ ʃʘʡʥ ʙʽʣʠʡ ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʘ ʤʘʩʦʶ ʷʻʮʴ ʥʝʩʫʯʦʢ ʢʨʦʩʫ ʍʘʡ ʃʘʡʥ 

ʢʦʨʠʯʥʝʚʠʡ ʥʘ 3,0 ʛ, ʨʽʟʥʠʮʷ ʚʠʩʦʢʦʚʽʨʦʛʽʜʥʘ (ʈ<0,001). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʚʽʮʽ 12 

ʤʽʩʷʮʽʚ ʧʝʨʝʚʘʛʘ ʙʫʣʘ ʫ ʥʝʩʫʯʦʢ ʢʨʦʩʫ ʍʘʡ ʃʘʡʥ ʢʦʨʠʯʥʝʚʠʡ - ʥʘ 1,4 ʛ (ʈ<0,05).  
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ʊʘʙʣʠʮʷ 4 

ʊʝʤʧ ʥʘʨʦʩʪʘʥʥʷ ʤʘʩʠ ʷʻʮʴ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʷʡʮʝʢʣʘʜʢʠ 

ɺʽʢ ʧʪʠʮʽ,  

ʪʠʞʥʽʚ 
ʂʨʦʩ ʇʨʠʨʽʩʪ ʤʘʩʠ ʷʻʮʴ, ʛ ʇʨʠʨʽʩʪ ʷʡʮʝʢʣʘʜʢʠ, % 

21-24 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 8,1 27,5 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 9,6 38,2 

25-28 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 3,7 1,0 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 4,7 7,3 

29-32 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 1,9 0,3 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 1,4 0,3 

33-36 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 0,8 -0,7 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ 1,4 -0,1 

37-40 
ʍʘʡ ʃʘʡʥ ɺʘʡʪ 0,1 -0,4 

ʍʘʡ ʃʘʡʥ ɹʨʘʫʥ -0,4 -2,2 

 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʘʥʫ ʦʩʦʙʣʠʚʽʩʪʴ ʧʨʠ ʧʦʨʽʚʥʷʣʴʥʽʡ 

ʦʮʽʥʮʽ ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʪʠʮʽ ʢʨʦʩʽʚ, ʱʦ ʚʠʚʯʘʣʠʩʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʛʝʥʦʪʠʧʦʚʽ ʽ ʦʥʪʦʛʝʥʝʪʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʘ ʦʟʥʘʢʘʤʠ 

ʷʢʦʩʪʽ ʷʻʮʴ ʧʪʠʮʽ ʨʽʟʥʠʭ ʢʨʦʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʜʘʣʴʰʽʡ 

ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟ ʧʨʘʨʦʜʠʥʥʠʤʠ ʽ ʨʦʜʠʥʥʠʤʠ ʩʪʘʜʘʤʠ. 
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ɺʇʃʀɺ ʉʊʈʆʂʋ ʉɯɺɹʀ ʅɸ ɺʈʆɾɸʁʅɯʉʊʔ ʎʀʂʆʈɯʖ 

ʂʆʈɽʅɽʇʃɯɼʅʆɻʆ 

 

ʗʮʝʥʢʦ ɸʥʘʪʦʣʽʡ ʆʣʝʢʩʽʡʦʚʠʯ 

ʜʦʢʪʦʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʂʨʘʚʯʝʥʢʦ ɺʽʪʘʣʽʡ ʉʪʘʥʽʩʣʘʚʦʚʠʯ 

ɺʠʰʥʝʚʩʴʢʘ ʃʝʩʷ ɺʘʩʠʣʽʚʥʘ 

ʢʘʥʜʠʜʘʪʠ ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪʠ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ʆʢʨʝʤʽ ʨʝʛʽʦʥʠ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʟʘ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʽʩʪʦʪʥʦ ʨʽʟʥʠʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʮʝ ʚʧʣʠʚʘʻ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʽʚʙʠ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ. ʊʘʢ, ʚʜʘʣʦ 

ʧʽʜʽʙʨʘʥʠʡ ʩʪʨʦʢ ʩʽʚʙʠ, ʘ ʪʘʢʦʞ ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʜʨʫʞʥʽʭ ʽ ʚʠʨʽʚʥʷʥʠʭ ʩʭʦʜʽʚ, ʦʧʪʠʤʘʣʴʥʦʤʫ ʥʘʩʪʘʥʥʶ ʡ 

ʧʨʦʭʦʜʞʝʥʥʶ ʬʘʟ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʤʽʨʥʫ ʪʝʭʥʽʯʥʫ 

ʩʪʠʛʣʽʩʪʴ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʢʦʨʝʥʝʧʣʦʜʽʚ ʜʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ. ɿʘʧʽʟʥʝʥʥʷ ʽʟ 

ʩʽʚʙʦʶ, ʘ ʪʘʢʦʞ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʷʢʦʩʪʽ ʢʦʨʝʥʝʧʣʦʜʽʚ. 

ɺʽʜ ʩʪʨʦʢʫ ʩʽʚʙʠ ʽ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ 

ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ ʩʽʚʙʘïʩʭʦʜʠ. ʆʩʦʙʣʠʚʦ ʥʘ ʪʝʤʧʠ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʾʭ 

ʜʨʫʞʥʽʩʪʴ ʽ ʚʠʨʽʚʥʷʥʽʩʪʴ ʚʧʣʠʚʘʶʪʴ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʩʘʤʝ ï 

ʢʦʣʠʚʘʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ. 

ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʤʘʣʦ ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʦʚʥʦ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʠʤʦʚʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ. ʇʨʦʪʝ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʧʽʜʟʠʤʦʚʦʾ ʩʽʚʙʠ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʦʜʝʨʞʫʶʪʴ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽ ʽ 

ʜʨʫʞʥʽ ʩʭʦʜʠ, ʚʦʥʠ ʤʘʣʦʯʫʪʣʠʚʽ ʜʦ ʟʘʤʦʨʦʟʢʽʚ, ʜʦʙʨʝ ʚʠʪʨʠʤʫʶʪʴ ʢʦʣʠʚʘʥʥʷ ʡ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʽ ˇʨʫʥʪʫ. 

ʇʽʜʟʠʤʦʚʫ ʩʽʚʙʫ ʜʝʷʢʠʭ ʧʦʣʴʦʚʠʭ ʽ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʥʘʫʢʦʚʮʽ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦ ʧʝʨʽʦʜʫ ʟʘʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ, ʱʦʙ ʥʘʩʽʥʥʷ ʚʦʩʝʥʠ ʥʝ 

ʧʨʦʨʦʩʣʦ. ʇʨʠ ʮʴʦʤʫ ʩʭʦʜʠ ʨʦʩʣʠʥ ʟôʷʚʣʷʶʪʴʩʷ ʥʘʚʝʩʥʽ ʜʫʞʝ ʨʘʥʦ, ʢʫʣʴʪʫʨʠ 
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ʜʦʙʨʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ˇʨʫʥʪʦʚʫ ʚʦʣʦʛʫ, ʽ ʚ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʟʘʩʫʭʠ ʫ 

ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ï ʜʦʙʨʝ ʾʾ ʚʠʪʨʠʤʫʶʪʴ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʯʝʨʝʟ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ ʽ 

ʤôʷʢʽ ʟʠʤʠ ʜʝʷʢʽ ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʮʠʢʦʨʽʡ ʢʦʨʝʥʝʧʣʽʜʥʠʡ, ʤʠ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʨʦʟʧʦʯʠʥʘʪʠ ʚʝʩʥʷʥʫ ʩʽʚʙʫ ʚʞʝ ʥʘʧʨʠʢʽʥʮʽ ʣʶʪʦʛʦ, ʱʦ ʪʘʢʦʞ ʙʫʜʝ 

ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʜʨʫʞʥʽʭ ʩʭʦʜʽʚ ʢʫʣʴʪʫʨʠ. 

ɺ ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʧʽʜʟʠʤʦʚʫ ʩʽʚʙʫ ʮʠʢʦʨʽʶ 

ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʥʘ ˇʨʫʥʪʘʭ ʣʝʛʢʠʭ ʟʘ ʤʝʭʘʥʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʟ ʚʠʩʦʢʦʶ ʨʦʜʶʯʽʩʪʶ. ʇʨʠ ʮʴʦʤʫ, ʧʦʩʽʚʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʢʨʠʪʠʭ ʚʽʜ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ. ʋ ˇʨʫʥʪ ʤʠ ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʥʦʩʠʪʠ 25ï30 ʪ/ʛʘ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ, ʤʽʥʝʨʘʣʴʥʽ ï ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʟʦʥʠ ʥʦʨʤʘʭ  

(N20ï25P35ï45K50ï60). ʆʨʘʥʢʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʣʠʙʠʥʫ 20ï25 ʩʤ. ʅʘʩʪʫʧʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ˇʨʫʥʪʫ ʚʢʣʶʯʘʚ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʣʦʱʽ ʽ ʢʫʣʴʪʠʚʘʮʽʶ. ʅʘ ʜʽʣʷʥʢʘʭ ʧʽʜʟʠʤʦʚʦʾ ʩʽʚʙʠ 

ʥʦʨʤʫ ʚʠʩʽʚʫ ʟʙʽʣʴʰʫʚʘʣʠ ʥʘ 20ï25 % (ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʦʶ ʟʘ ʚʝʩʥʷʥʦʾ ʽ ʣʽʪʥʴʦʾ 

ʩʽʚʙʠ). 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʜʦʚʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʦʢʠ ʩʽʚʙʠ ʽ ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʣʠ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ. 

ɿ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʶ ʽʩʪʦʪʥʦ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ (76,3ï87,1 %) ʩʧʨʠʷʣʘ ʧʽʜʟʠʤʦʚʘ ʩʽʚʙʘ ʟʘ ʚʩʽʭ 

ʚʘʨʽʘʥʪʽʚ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ï ʥʘ 11,3 ʽ 25,7 %, ʧʨʠ ʅɯʈ05 = 1,4ï2,1 %. 

ʅʘʡʤʝʥʰ ʝʬʝʢʪʠʚʥʦʶ ʫ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʷʚʠʣʦʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʪʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ï 51,4ï57,8 % ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 

ʥʘʩʽʥʥʷ, ʱʦ ʥʘ 14,4 % ʽʩʪʦʪʥʦ ʤʝʥʰʝ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫ ʨʝʛʽʦʥʽ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚʝʩʥʷʥʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ. ʇʨʠ ʮʴʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʚʝʩʥʷ-

ʥʦʾ ʪʘ ʣʽʪʥʴʦʾ ʩʽʚʙʠ, ʧʝʨʝʥʝʩʝʥʥʷ ʾʾ ʪʝʨʤʽʥʽʚ ʚʽʜ ʨʘʥʥʽʭ ʜʦ ʧʽʟʥʽʭ, ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʩʪʦʢʫ, ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʽʩʪʦʪʥʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ï 

ʚ̔ ʜʧʦʚʽʜʥʦ ʥʘ 1,3, 10,6 ʽ 12,0 % ʪʘ 3,3 ʽ 6,4 %. ʃʠʰʝ ʟʘ ʧʽʜʟʠʤʦʚʦʾ ʩʽʚʙʠ ʪʘʢʽ ʫʤʦʚʠ 

(ʟʘʧʽʟʥʝʥʥʷ ʽʟ ʩʽʚʙʦʶ) ʤʘʣʦ ʽʩʪʦʪʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ï ʧʨʠʨʽʩʪ ʧʦʣʴʦʚʦʾ ʩʭʦ-

ʞʦʩʪʽ ʟʘ ʩʽʚʙʠ ʚ ʧʝʨʽʦʜ 30.11ï04.12 ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʥʽ ʩʢʣʘʚ 9,9 %. 

ʆʯʝʚʠʜʥʦ, ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʣʠ ʥʘʩʣʽʜʢʦʤ ʢʨʘʱʠʭ ʫʤʦʚ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʧʽʟʥʽʭ ʧʽʜʟʠʤʦʚʠʭ, ʨʘʥʥʴʦʚʝʩʥʷʥʠʭ ʪʘ ʨʘʥʥʽʭ ʣʽʪʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ. ɺ ʮʽʣʦʤʫ ʟʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʮʴʦʛʦ ʘʛʨʦʟʘʭʦ-

ʜʫ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 42ï78 % ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʠ. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʜʦʟʚʦʣʠʚ ʩʪʘʥʦʚʠʪʠ ʧʨʷʤʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʮʴʦʛʦ 

ʯʠʥʥʠʢʘ ʟʽ ʩʪʨʦʢʦʤ ʩʽʚʙʠ ʢʫʣʴʪʫʨʠ. ʊʘʢ, ʟʘ ʧʽʜʟʠʤʦʚʠʭ ʽ ʚʝʩʥʷʥʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ 

ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʽʜ 1,0ï1,5 ʩʤ ʜʦ 2,0ï2,5 ʽ 3,0ï3,5 ʩʤ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʽʩʪʦʪʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʚʽʜʩʦʪʢʘ ʩʭʦʞʦʛʦ ʥʘʩʽʥʥʷ ï ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ 2,6ï13,7 % (ʧʽʜʟʠʤʦʚʘ ʩʽʚʙʘ, ʅɯʈ (ɺ) = 2,1 %) ʽ 0,8ï7,6 % (ʚʝʩʥʷʥʘ ʩʽʚʙʘ  

ʅɯʈ (ɺ) = 1,4 %). ʃʠʰʝ ʟʘ ʜʨʫʛʦʛʦ (15.06ï18.06) ʽ ʪʨʝʪʴʦʛʦ (01.07ï04.07) ʩʪʨʦʢʽʚ 

ʣʽʪʥʴʦʾ ʩʽʚʙʠ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʚʽʜ 

1,0ï1,5 ʜʦ 2,0ï2,5 ʩʤ (ʢʦʥʪʨʦʣʴ) ʤʘʣʦ ʽʩʪʦʪʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʥʘ ʨʽʚʥʽ 5,2 ʽ 

4,5 % (ʅɯʈ (ɺ) = 1,4 %). ʇʨʦʪʝ, ʚʞʝ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʮʴʦʛʦ 

ʘʛʨʦʟʘʭʦʜʫ ʩʧʨʠʯʠʥʠʣʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʘ ʚʩʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ 

0,9ï4,0 %. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 

ʥʘʩʽʥʥʷ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʚ 

ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʘʨʘʤʝʪʨʠ ʮʴʦʛʦ ʘʛʨʦʟʘʭʦʜʫ ʥʝ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʙʽʣʴʰʠʤʠ ʟʘ 2,0ï2,5 ʩʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʯʘʩʪʢʘ ʚʧʣʠʚʫ 

ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʡʦʛʦ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 11ï38 % 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʫʨʦʞʘʡʥʦʩʪʽ ʜʦʟʚʦʣʠʚ ʩʪʘʥʦʚʠʪʠ 

ʧʨʷʤʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʟʽ ʩʪʨʦʢʦʤ ʩʽʚʙʠ ʢʫʣʴʪʫʨʠ. 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 
230 ʈʆʂɯɺ ɿ ʏɸʉʋ ɺɯɼʂʈʀʊʊʗ ʌʆʊʆʉʀʅʊɽɿʋ ʈʆʉʃʀʅ 

 

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. ʌʽʟʽʦʣʦʛʽʷ ʨʦʩʣʠʥ (ʘʥʛʣ. plant physiology, phytophysiology) ʟ 

ʙʘʛʘʪʦʶ ʽʩʪʦʨʽʻʶ, ʜʘʚʥʽʤʠ ʪʨʘʜʠʮʽʷʤʠ ʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʨʠʩʘʤʠ ʨʦʟʚʠʪʢʫ ʷʢ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ, ʽʥʪʝʛʨʦʚʘʥʘ ʡ ʩʘʤʦʩʪʽʡʥʘ ʥʘʫʢʘ ʚʠʥʠʢʣʘ ʥʘ ʨʫʙʝʞʫ XVIII  ʪʘ 

XX ʩʪʦʣʽʪʪʷ. ɿʥʘʥʠʡ ʰʚʝʡʮʘʨʩʴʢʠʡ ʙʦʪʘʥʽʢ, ʦʜʠʥ ʽʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʽʚ 

ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ, ɾʘʥ ʉʝʥʝʙôʻ [1742-1809] (J. Senebier) ʫʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʚ ʾʾ 

ʥʘʟʚʫ ï physiologie des plantes (1783) ʘʙʦ physiologie vegetale (1791) [4]. ʅʠʤ ʞʝ 

ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʞʠʚʣʝʥʥʷ ʽ 

ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʫʪʚʦʨʝʥʥʷ ʚʫʛʣʝʮʶ 

ʪʘ ʨʦʣʽ ʩʚʽʪʣʘ ʚ ʨʦʩʣʠʥʘʭ [3]. ʅʠʥʽ ʬʽʟʽʦʣʦʛʽʷ ʨʦʩʣʠʥ ʚʠʷʚʣʷʻ ʟʘʛʘʣʴʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʠʩʪʝʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʽ ʬʫʥʢʮʽʾ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʨʝʛʫʣʷʮʽʶ, ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʩʢʣʘʜʥʦʩʪʽ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ [1, 6]. 

ɺʠʟʥʘʯʥʠʡ ʘʥʛʣʽʡʩʴʢʠʡ ʧʨʠʨʦʜʦʜʦʩʣʽʜʥʠʢ ʽ ʬʽʣʦʩʦʬ-ʤʘʪʝʨʽʘʣʽʩʪ ʩʚʽʪʦʚʦʾ 

ʧʦʪʫʛʠ, ʜʽʡʩʥʠʡ ʯʣʝʥ ʃʦʥʜʦʥʩʴʢʦʛʦ ʢʦʨʦʣʽʚʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʟ 1767 ʨ. ʇʨʽʩʪʣʽ 

(Priestly) ɼʞʦʟʝʬ (1733-1804) ʥʘʫʢʦʚʦ ʧʝʨʝʜʙʘʯʠʚ ʡ ʚʽʜʢʨʠʚ ʛʘʟʠ, ʟʦʢʨʝʤʘ ʘʤʽʘʢ, 

ʚʦʜʝʥʴ ʭʣʦʨʠʩʪʠʡ ʪʘ ʚʠʜʽʣʠʚ ʢʠʩʝʥʴ [3]. ʋ 1790 ʨ. ʚʽʥ ʧʦʢʘʟʘʚ, ʱʦ ʟʝʣʝʥʽ 

ʨʦʩʣʠʥʠ ʩʧʨʦʤʦʞʥʽ ʦʯʠʱʘʪʠ ʧʦʚʽʪʨʷ, ʷʢʝ ʟʽʧʩʦʚʘʥʝ ʜʠʭʘʥʥʷʤ. ʈʝʘʢʮʽʡʥʽ ʢʦʣʘ 

ɸʥʛʣʽʾ ʧʦʩʪʽʡʥʦ ʧʝʨʝʩʣʽʜʫʚʘʣʠ ʇʨʽʩʪʣʽ, ʷʢʠʡ ʚ 1874 ʨ. ʙʫʚ ʟʤʫʰʝʥʠʡ ʝʤʽʛʨʫʚʘʪʠ 

ʜʦ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ, ʦʩʢʽʣʴʢʠ ʪʚʝʨʜʦ ʩʪʦʷʚ ʥʘ ʧʦʟʠʮʽʷʭ 

ʤʝʪʘʬʽʟʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʽʟʤʫ ʽ ʥʘʤʘʛʘʚʩʷ ʡʦʛʦ ʧʨʠʤʠʨʠʪʠ ʟ ʪʦʜʽʰʥʴʦʶ ʨʝʣʽʛʽʻʶ. 
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ʋʧʨʦʜʦʚʞ 230 ʨʦʢʽʚ ʬʽʟʽʦʣʦʛʽʷ ʨʦʩʣʠʥ ʥʘʛʨʦʤʘʜʠʣʘ ʚʝʣʠʯʝʟʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʽʥʪʝʛʨʘʮʽʾ ʽ 

ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʾ ʡ ʩʪʽʡʢʦʩʪʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ 

ʪʘ ʛʝʥʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʽʚ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʧʨʦʪʠ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʨʘʟʽ ʚʦʥʘ ʻ ʪʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ, ʝʢʦʣʦʛʽʾ ʽ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʛʝʥʥʦʾ 

ʽʥʞʝʥʝʨʽʾ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ ʽʟ ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʟ ʧʦʟʠʮʽʡ ʥʘʫʢʦʚʦ-ʽʩʪʦʨʠʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʚʠʩʚʽʪʣʠʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʟʘʨʦʜʞʝʥʥʷ ʽ ʩʪʘʥʦʚʣʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʡ ʜʠʚʦʚʠʞʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ɿʝʤʥʽʡ ʢʫʣʽ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʧʦʛʣʠʥʘʶʪʴ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʷʢʠʡ ʚʠʜʠʭʘʻʤʦ, ʡ ʧʽʜ ʜʽʻʶ ʩʦʥʝʯʥʦʾ ʝʥʝʨʛʽʾ ʩʚʽʪʣʘ 

ʚʠʨʦʙʣʷʶʪʴ ʚʫʛʣʝʚʦʜʠ ʪʘ ʢʠʩʝʥʴ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʦʩʪʫʧʥʠʭ ʘʨʭʽʚʥʠʭ 

ʤʘʪʝʨʽʘʣʘʭ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʷʭ ʚ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ 

ʡʦʛʦ ʦʩʥʦʚʦʶ ʻ ʩʠʩʪʝʤʘ ʟʥʘʥʴ, ʤʝʪʦʜʽʚ, ʧʨʠʡʦʤʽʚ, ʩʧʦʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʽʩʪʦʨʠʯʥʦʛʦ ʧʽʟʥʘʥʥʷ. ɼʣʷ ʛʣʠʙʠʥʠ ʨʦʟʢʨʠʪʪʷ ʩʫʪʥʦʩʪʽ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʨʠʥʮʠʧʠ ʽʩʪʦʨʠʟʤʫ, ʩʠʩʪʝʤʥʦʩʪʽ, ʦʙôʻʢʪʠʚʥʦʩʪʽ, ʚʩʝʙʽʯʥʦʩʪʽ, ʥʘʩʪʫʧʥʦʩʪʽ, 

ʤʝʪʦʜʠ ʽʩʪʦʨʽʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʘ ʧʨʦʙʣʝʤʥʦʛʦ 

ʧʽʜʭʦʜʽʚ ʟ ʯʘʩʫ ʚʽʜʢʨʠʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʜʦ ʩʴʦʛʦʜʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʢʨʠʪʪʷ ʚ 1790 ʨ. ʧʨʦʮʝʩʫ ʬʦʪʦʩʠʥʪʝʟʫ 

ʨʦʩʣʠʥ ʙʫʣʦ ʩʧʨʘʚʞʥʽʤ ʜʘʨʦʤ ʜʦʣʽ ʽ ʥʘʡʧʣʽʜʥʽʰʠʤ ʧʝʨʽʦʜʦʤ ʫ ʦʩʦʙʠʩʪʦʤʫ ʡ 

ʥʘʫʢʦʚʦʤʫ ʞʠʪʪʽ ɼʞʦʟʝʬʘ ʇʨʽʩʪʣʽ ʽ ɾʘʥʘ ʉʝʥʝʙôʻ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʝ 

ʫʪʚʦʨʝʥʥʷ ʢʣʽʪʠʥʘʤʠ ʚʠʱʠʭ ʨʦʩʣʠʥ, ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʜʝʷʢʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʫʯʘʩʪʶ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʘʢʫʤʫʣʶʻʪʴʩʷ ʧʽʛʤʝʥʪʘʤʠ, 

ʟʦʢʨʝʤʘ ʭʣʦʨʦʬʽʣʦʤ [1, 6, 7]. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʢʣʘʜ ʧʽʛʤʝʥʪʫ ʟʝʣʝʥʠʭ ʣʠʩʪʢʽʚ 

ʭʣʦʨʦʬʽʣʫ ʚʭʦʜʠʪʴ ʤʘʛʥʽʡ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʙʽʦʩʠʥʪʝʟʽ ʧʨʦʪʦʭʣʦʨʦʬʽʣʫ IX, 

ʨʝʛʫʣʷʮʽʾ ʩʪʨʫʢʪʫʨʠ ʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ, ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʽ ʧʝʨʚʠʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʬʦʪʦʩʠʥʪʝʟʫ, ʪʨʘʥʩʧʦʨʪʽ ʝʣʝʢʪʨʦʥʽʚ ʤʽʞ ʬʦʪʦ ʩʠʩʪʝʤʘʤʠ ɯ ʡ ɯɯ, 

ʬʦʩʬʦʨʠʣʫʚʘʥʥʽ ʪʘ ʚʽʜʥʦʚʣʝʥʥʽ ʅɸɼʌ+ ʚ ʨʦʩʣʠʥʘʭ [6, 8, 9].  
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ɿʛʽʜʥʦ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ ʉʆ2 + ʅ2ʆ 
hv (ʉʅ2ʆ)ʭ + ʆ2, ʚʽʜ 

ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʚ ʧʨʦʮʝʩʽ ʛʽʜʨʦʣʽʟʫ ʧʽʜ ʜʽʻʶ ʢʚʘʥʪʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ hv ʟʚʽʣʴʥʷʻʪʴʩʷ ʚʫʛʣʝʮʴ, ʷʢʠʡ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʤʦʣʝʢʫʣʠ ʚʫʛʣʝʚʦʜʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘʷʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʦʜʫʢʪʘʭ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʽʟ 

ʾʾ ʧʝʨʝʭʦʜʦʤ ʚ ʝʥʝʨʛʽʶ ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʦʣʝʢʫʣ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ [2, 8, 9]. 

ʉʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥʠ ʬʘʢʪʠʯʥʦ 

çʢʦʥʩʝʨʚʫʶʪʴè ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ, ʷʢʘ ʩʪʘʻ ʤʘʪʝʨʽʘʣʴʥʦʶ ʽ ʝʥʝʨʛʝʪʠʯʥʦʶ 

ʦʩʥʦʚʦʶ ʽʩʥʫʚʘʥʥʷ ʞʠʚʦʛʦ ʥʘ ɿʝʤʥʽʡ ʢʫʣʽ. ʋ ʮʴʦʤʫ ʽ ʧʦʣʷʛʘʻ, ʟʘ ʚʠʩʣʦʚʦʤ 

ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʦʛʦ ʫʯʝʥʦʛʦ-ʬʽʟʽʦʣʦʛʘ ʨʦʩʣʠʥ ʂ.ɸ. ʊʠʤʽʨʷʟʻʚʘ, ʢʦʩʤʽʯʥʘ ʨʦʣʴ 

ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ ʡ ʟʜʽʡʩʥʶʚʘʥʠʡ ʥʝʶ ʧʨʦʮʝʩ ʬʦʪʦʩʠʥʪʝʟʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʚʣʦʚʣʶʻʪʴʩʷ, ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ 

ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʽʡ ʬʦʨʤʽ [6]. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʚ ʤʠʥʫʣʽ ʛʝʦʣʦʛʽʯʥʽ ʝʧʦʭʠ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʯʝʟʥʠʭ ʟʘʧʘʩʽʚ ʚʫʛʽʣʣʷ ʢʘʤôʷʥʦʛʦ, ʥʘʬʪʠ, ʛʘʟʫ, ʩʣʘʥʮʶ ʽ 

ʪʦʨʬʫ, ʘ ʚ ʘʪʤʦʩʬʝʨʽ ʚʽʣʴʥʦʛʦ ʢʠʩʥʶ. ɺʦʜʥʦʯʘʩ ʧʨʦʭʦʜʠʣʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʨʦʩʣʠʥ. ʉʢʣʘʜ ʧʨʦʜʫʢʪʽʚ 

ʘʩʠʤʽʣʷʮʽʾ ʚʫʛʣʝʮʶ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʟʤʽʥʶʚʘʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʦʚʠʭ, ʩʦʨʪʦʚʠʭ, 

ʛʝʥʝʪʠʯʥʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʫʤʦʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʩʪʫʧʝʥʷ 

ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʡ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʫʤʦʞʣʠʚʠʣʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʨʝʢʮʽʶ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʭ ʨʝʘʢʮʽʡ ʨʦʩʣʠʥ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʟʨʦʩʪʘʶʪʴ. 

ɺ ʋʢʨʘʾʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʝʢʦʬʽʟʽʦʣʦʛʽʾ ʬʦʪʦʩʠʥʪʝʟʫ 

ʨʦʩʣʠʥ ʧʝʨʝʚʘʞʥʦ ʙʫʨʷʢʘ ʮʫʢʨʦʚʦʛʦ, ʙʫʣʠ ʨʦʟʧʦʯʘʪʽ ʚ 1920-ʪʽ ʨʦʢʠ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ɺʩʝʩʦʶʟʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ (ʥʠʥʽ ɯʥʩʪʠʪʫʪ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ 

ʅɸɸʅ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ) ʟʘ ʫʯʘʩʪʽ ʽ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʜʘʪʥʦʛʦ 

ʫʯʝʥʦʛʦ ʙʦʪʘʥʽʢʘ, ʘʢʘʜʝʤʽʢʘ ɸʅ ʋʈʉʈ ɭ.ʇ. ɺʦʪʯʘʣʘ. ʇʝʨʰʠʡ ʥʘʫʢʦʚʠʡ 

ʥʘʧʨʷʤʦʢ ʚ ʛʘʣʫʟʽ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʙʫʚ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʠʚʯʝʥʥʷʤ 

ʤʝʭʘʥʽʟʤʽʚ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʚʽʪʣʦʚʦʾ ʽ ʪʝʤʥʦʚʦʾ ʬʘʟ ʡ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʦʨʛʘʥʝʣʘʭ ï ʭʣʦʨʦʧʣʘʩʪʘʭ, ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʷʢʠʭ 

ʧʦʣʷʛʘʻ ʚ ʧʦʛʣʠʥʘʥʥʽ ʽ ʧʝʨʝʪʚʦʨʝʥʥʽ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʝʥʝʨʛʽʶ ʭʽʤʽʯʥʠʭ 

ʟʚôʷʟʢʽʚ ʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ 

ʛʣʽʢʦʣʘʪʥʠʡ ʮʠʢʣ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʚʫʛʣʝʮʶ. ʊʘʢʽ ʧʝʨʝʙʫʜʦʚʠ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʤʽʞʤʦʣʝʢʫʣʷʨʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʭʣʦʨʦʧʣʘʩʪʽʚ ʟ ʧʝʨʠʢʩʦʤʘʤʠ ʽ 

ʤʽʪʦʭʦʥʜʨʽʷʤʠ ʪʘ ʜʠʬʫʟʽʻʶ ʤʦʣʝʢʫʣ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚʽʜ ʘʪʤʦʩʬʝʨʠ ʜʦ 

ʮʝʥʪʨʽʚ ʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ. ɼʨʫʛʠʡ ʜʦʤʽʥʘʥʪʥʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ 

ʧʨʠʩʚʷʯʝʥʠʡ ʟôʷʩʫʚʘʥʥʶ ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʬʦʪʦʩʠʥʪʝʟʫ ʚʽʜ ʢʦʤʧʣʝʢʩʫ 

ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫʤʦʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ 

ʽʥʰʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʨʝʛʫʣʷʮʽʾ ʥʘ ʨʽʚʥʽ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʷʢ 

ʮʽʣʽʩʥʦʾ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʩʠʩʪʝʤʠ çʜʞʝʨʝʣʦ ʩʪʽʢè (ñsource

sinkò) [2]. 

ʌʦʪʦʩʠʥʪʝʟ ï ʧʨʦʮʝʩ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʚʽʜ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʷʢʦʛʦ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʟʘʣʝʞʘʪʴ ʜʦʩʷʛʥʝʥʥʷ ʫ ʚʠʨʽʰʝʥʥʽ 

ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʶʜʩʪʚʘ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 

ʡ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʨʦʩʣʠʥʥʦʶ ʩʠʨʦʚʠʥʦʶ ʪʘ 

ʩʠʨʦʚʠʥʦʶ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ [2. 8, 9]. ɿ ʮʴʦʛʦ ʧʦʛʣʷʜʫ, 

ʧʨʦʬʝʩʦʨ ʋʉɻɸ (ʥʠʥʽ ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ) ʉ.ɯ. ʃʝʙʝʜʻʚ [5] ʚʚʘʞʘʚ, ʱʦ ʧʨʦʙʣʝʤʠ 

ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʽ, ʥʽʞ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʜʝʨʥʦʾ 

ʝʥʝʨʛʽʾ ʪʘ ʦʩʚʦʻʥʥʷ ʢʦʩʤʦʩʫ. 

ʄʘʩʰʪʘʙʥʽ ʝʢʦʣʦʛʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʽ ʙʽʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʧʨʦʚʝʜʝʥʦ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XX ʩʪ. ʚ ɯʥʩʪʠʪʫʪʽ ʬʽʟʽʦʣʦʛʽʾ 

ʨʦʩʣʠʥ ɸʅ ʋʈʉʈ (ʥʠʥʽ ɯʥʩʪʠʪʫʪʽ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ,  

ʤ. ʂʠʾʚ) ʜʦʢʪʦʨʦʤ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʤ, ʣʘʫʨʝʘʪʦʤ ɼʝʨʞʘʚʥʦʾ ʧʨʝʤʽʾ 

ʉʈʉʈ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ɸʅ ʋʈʉʈ ɸ.ʉ. ʆʢʘʥʝʥʢʦʤ, ʜʦʢʪʦʨʦʤ ʙʽʦʣʦʛʽʯʥʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʤ ɹ.ɯ. ɻʫʣʷʻʚʠʤ, ʃ.ʂ. ʆʩʪʨʦʚʩʴʢʦʶ, ʉ.ʄ. ʂʦʯʫʙʝʡ ʪʘ ʾʭʥʽʤʠ 

ʥʘʫʢʦʚʠʤʠ ʰʢʦʣʘʤʠ. ʉʝʨʝʜ ʚʽʜʦʤʠʭ ʫʯʝʥʠʭ, ʷʢʽ ʟʨʦʙʠʣʠ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ 

ʨʦʟʚʠʪʦʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ, 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʉ.ɯ. ʃʝʙʝʜʻʚʘ, 
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ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ 

ʅɸʅ ʋʢʨʘʾʥʠ ʆ.ɻ. ʉʫʜʴʾʥʦʾ ʪʘ ʽʥʰʠʭ. 

ʈʷʜ ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ ʙʫʣʦ ʫʜʦʩʪʦʻʥʦ ɼʝʨʞʘʚʥʠʭ ʧʨʝʤʽʡ ʋʢʨʘʾʥʠ ʚ 

ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ: 1987 ʨ. ï ɹ.ɯ. ɻʫʣʷʻʚ, ɹ.ʆ. ʄʠʪʨʦʬʘʥʦʚ çɿʘ ʫʯʘʩʪʴ ʫ 

ʩʪʚʦʨʝʥʥʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤʠ ʚʫʛʣʝʢʠʩʣʦʪʥʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ 

ʟʘʭʠʱʝʥʦʛʦ ˇʨʫʥʪʫ ʢʘʪʘʣʽʪʠʯʥʦ ʦʯʠʱʝʥʠʤʠ ʚʽʜʭʽʜʥʠʤʠ ʛʘʟʘʤʠ ʢʦʪʝʣʝʥʴè ʪʘ 

1993 ʨ. ï ʉ.ʄ. ʂʦʯʫʙʝʡ, ʆ.ɻ. ɺʦʣʦʚʠʢ, ʉ.ɺ. ʄʘʥʫʾʣʴʩʴʢʘ çɿʘ ʧʨʘʮʶ çʌʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʤʽʥʣʠʚʦʩʪʽ ʤʝʤʙʨʘʥʥʦʾ ʩʠʩʪʝʤʠ ʭʣʦʨʦʧʣʘʩʪʽʚ ʫ ʟʚôʷʟʢʫ ʟ 

ʨʝʛʫʣʷʮʽʻʶ ʧʨʦʮʝʩʫ ʬʦʪʦʩʠʥʪʝʟʫè. ɺʘʞʣʠʚʠʤ ʥʘʫʢʦʚʠʤ ʟʜʦʙʫʪʢʦʤ ʫʢʨʘʾʥʩʴʢʠʭ 

ʚʯʝʥʠʭ ï ʬʽʟʽʦʣʦʛʽʚ ʨʦʩʣʠʥ ʻ ʩʪʚʦʨʝʥʥʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬʝʩʦʨʘ  

ʉ.ɯ. ʃʝʙʝʜʻʚʘ ʚ ʋʉɻɸ, ʢʘʨʪʠ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʾ ʨʘʜʽʘʮʽʾ 

(ʌɸʈ) ʽ ʨʦʟʨʘʭʫʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʟʘ ʦʙʣʘʩʪʷʤʠ ʋʢʨʘʾʥʠ [5]. 

ɺʽʜʟʥʘʯʝʥʥʷ 230 ʨʦʢʽʚ ʟ ʯʘʩʫ ʚʽʜʢʨʠʪʪʷ ʧʨʦʮʝʩʫ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʻ 

ʫʥʽʢʘʣʴʥʦʶ ʽ ʚʠʟʥʘʯʥʦʶ ʽʩʪʦʨʠʯʥʦʶ ʧʦʜʽʻʶ ʜʣʷ ʩʚʽʪʦʚʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʪʘ 

ʧʨʠʡʜʝʰʥʠʭ ʧʦʢʦʣʽʥʴ. ʊʦʤʫ, ʥʠʥʽ ʦʜʥʽʻʶ ʽʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʚʽʪʦʚʦʤʫ 

ʤʘʩʰʪʘʙʽ ʻ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ ʜʦʤʽʥʘʥʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʨʝʘʣʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ 

ʽʜʝʡ, ʷʢʽ ʚ ʩʚʽʡ ʯʘʩ ʟʘʧʦʯʘʪʢʫʚʘʣʠ ʽ ʩʬʦʨʤʫʣʶʚʘʣʠ ʇʨʽʩʪʣʽ ʽ ʉʝʥʝʙôʻ ʚ ɭʚʨʦʧʽ, 

ʟʦʢʨʝʤʘ ʟ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʩʚʦʻʥʥʷ ʌɸʈ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʥʩʧʽʨʘʮʽʡʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʥʘ ʨʽʟʥʠʭ ʩʠʩʪʝʤʥʠʭ 

ʨʽʚʥʷʭ ʾʭʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ.  

ɺʠʩʥʦʚʢʠ. ɺʽʜʢʨʠʪʪʷ ʚʧʝʨʰʝ ʫʥʽʢʘʣʴʥʦʛʦ ʽ ʟʘʛʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʫ ʩʚʽʪʦʚʦʤʫ ʚʠʤʽʨʽ ʤʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ, ʥʘʫʢʦʚʝ ʽ 

ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʶʜʝʡ ʥʘ ɿʝʤʥʽʡ ʢʫʣʽ ʚ ʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʾʭʥʴʦʛʦ ʞʠʪʪʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʪʘ 

ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ, ʛʝʥʝʪʠʯʥʠʭ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʩʠʩʪʝʤ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʘʜʘʧʪʘʮʽʾ ʡ ʩʪʽʡʢʦʩʪʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʧʨʦʪʠ ʘʙʽʦ- ʽ ʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 
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ʟʤʝʥʰʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ɿʝʤʥʽʡ ʢʫʣʽ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʃɯʇɯɼʅʆɻʆ ʉʇɽʂʊʈʋ ɿɸ ʋʄʆɺ ɯʐɽʄɯʏʅʆɰ 

ʍɺʆʈʆɹʀ ʉɽʈʎʗ 

 

ʉʢʦʨʠʢ ʆʣʝʥʘ ɼʝʥʠʩʽʚʥʘ  

ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,  

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʬʽʟʠʢʠ ʪʘ ʙʽʦʭʽʤʽʾ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆ. ɻʦʥʯʘʨʘ  

ʤ ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯh ʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ (ɯʍʉ) ï ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ 

ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʷʢʘ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʦʛʽʨʰʫʚʘʪʠ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʙʫʪʠ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʩʤʝʨʪʽ [1, ʩ. 61-66; 2, ʩ. 143-146]. ʋ 

ʩʚʽʪʣʽ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ, ʧʘʪʦʛʝʥʝʟ ʽʰʝʤʽʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ  ʟ 

ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ: ʜʠʩʬʫʥʢʮʽʷ ʤʽʪʦʭʦʥʜʨʽʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʜʝʬʽʮʠʪ, ʰʦʢʦʚʝ 

ʚʽʜʢʨʠʪʪʷ  ʢʘʣʴʮʽʻʚʠʭ  ʢʘʥʘʣʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ NO-ʩʠʥʪʘʟʠ ʽ  

ʛʽʧʝʨʧʨʦʜʫʢʮʽʷ ʦʢʩʠʜʫ  ʘʟʦʪʫ, ʨʦʟʚʠʪʦʢ ʥʽʪʨʦʟʫʶʯʦʛʦ  ʩʪʨʝʩʫ, ʧʽʜʚʠʱʝʥʝ 

ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ  ʢʠʩʥʶ (ɸʌʂ), ʪʦʙʪʦ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. 

ʆʪʞʝ, ʩʘʤʝ  ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʇʆʃ ʪʘ ʧʨʠʛʥʽʯʝʥʥʶ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ɸʆɿ 

ʧʨʠʜʽʣʷʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʧʘʪʦʛʝʥʝʟʽ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ [3, ʩ. 15-17]. ɸʢʪʠʚʘʮʽʷ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʤʝʤʙʨʘʥ, ʤʦʜʠʬʽʢʘʮʽʾ ʾʭ ʬʦʩʬʦʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʩʫʙʢʣʽʪʽʥʥʠʭ ʫʪʚʦʨʝʥʴ, ʟʦʢʨʝʤʘ ʤʝʤʙʨʘʥ ʣʽʟʦʩʦʤ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷʤ ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʽʜʨʦʣʘʟ, ʷʢʽ ʘʢʪʠʚʫʶʪʴ 

ʢʘʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ [4, ʈ. 26-36]. ɹʽʣʴʰʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʫ ʭʚʦʨʠʭ ɯʍʉ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʚʠʪʢʦʤ ʘʨʪʝʨʽʘʣʴʥʠʭ ʪʨʦʤʙʦʟʽʚ, ʯʦʤʫ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ. ʄʝʜʠʢʘʤʝʥʪʦʟʥʘ ʢʦʨʝʢʮʽʷ 

ʧʦʨʫʰʝʥʴ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʩʧʨʠʷʻ ʧʨʠʛʥʽʯʝʥʥʶ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʧʘʪʦʣʦʛʽʡ ʪʘ ʾʭ ʫʩʢʣʘʜʥʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʛʫʣʷʮʽʷ ʪʘ ʢʦʨʝʢʮʽʷ ʣʽʧʽʜʥʦʛʦ 

ʩʧʝʢʪʨʫ ʢʨʦʚʽ ʻ ʚʘʞʣʠʚʦʶ ʩʪʨʘʪʝʛʽʻʶ ʫ ʩʭʝʤʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ 

ʣʽʢʫʚʘʥʥʽ ɯʍʉ. 
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ʄʝʪʘ ʨʦʙʦʪʠ. ʆʪʞʝ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʚʤʽʩʪ ʢʽʥʮʝʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʽʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʪʘ ʧʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʢʨʦʚʽ ʣʶʜʝʡ ʧʨʠ 

ʽʰʝʤʽʯʥʽʡ ʭʚʦʨʦʙʽ ʩʝʨʮʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʈʦʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʩʫʤʽʩʥʦ ʟ ʙʽʦʭʽʤʽʯʥʦʶ 

ʣʘʙʦʨʘʪʦʨʽʻʶ  ʣʽʢʘʨʥʽ ʉɹʃ ˉ 1 ʤ. ɼʥʽʧʨʦ. ɺʩʴʦʛʦ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 16 ʯʦʣʦʚʽʢ 

ʚʽʢʦʤ ʚʽʜ 30 ʜʦ 45 ʨʦʢʽʚ, ʷʢʽ ʧʦʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ: ʂ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ, n=8, ɯʍʉ ï ʧʘʮʽʻʥʪʠ ʟ ʜʽʘʛʥʦʟʦʤ ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ 

ʩʝʨʮʷ, n=8. ʂʨʦʚ ʙʨʘʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ʚʨʘʥʮʽ, ʥʘʪʱʝ. ɿʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʊɹʂ ï ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ ʪʘ ʝʨʠʪʨʦʮʠʪʘʭ ʢʨʦʚʽ ʟʘ ʃ.ɯ. 

ɸʥʜʨʝʻʚʦʶ. ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʣʴʬʦʬʦʩʬʦʨʥʦʚʘʥʽʣʽʥʦʚʦʛʦ ʨʝʘʢʪʠʚʫ. ʂʦʥʮʝʥʪʨʘʮʽʶ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚʠʟʥʘʯʘʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ, ʝʥʟʠʤʘʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʛʣʽʮʝʨʦʬʦʩʬʦʨʥʦʶ ʦʢʩʠʜʘʟʦʶ. ɿʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʝʘʢʮʽʾ ʃʽʙʝʨʤʘʥʘ-ɹʫʨʭʘʨʜʘ 

(ʤʝʪʦʜ ɯʣʴʢʘ). ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ Excel, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ tïʢʨʠʪʝʨʽʡ ʉʪôʶʜʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʟʥʘʯʠʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ  ʫ ʧʣʘʟʤʽ  ʢʨʦʚʽ ʟʘ ʫʤʦʚ ɯʍʉ (ʨʠʩ. 1)   

 

ʈʠʩ. 1. ʂʦʥʮʝʥʪʨʘʮʠʷ ʊɹʂ-ʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ  ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʣʶʜʝʡ ʩ  

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ, ʤʢʤʦʣʴ/ʣ. * - ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, p < 0,05; n =8. 
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  ʇʦʢʘʟʘʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫ ʢʨʦʚʽ 

ʭʚʦʨʠʭ ʥʘ ɯʍʉ ʥʘ 34% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʣʶʜʝʡ.  ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʭʚʦʨʠʭ ʥʘ ɯʍʉ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ. ɿ 

ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʮʝ ʻ ʩʢʦʨʽʰ ʥʘʩʣʽʜʢʦʤ ʪʷʞʢʦʩʪʽ ʩʪʘʥʫ 

ʧʘʮʽʻʥʪʘ, ʥʽʞ ʤʝʭʘʥʽʟʤʦʤ ʚʠʥʠʢʥʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ. 

 ʆʩʢʽʣʴʢʠ ʫ ʥʘʩ ʯʘʩ ʜʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʨʫʰʝʥʥʷʤ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ, ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʚʤʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʘ 1 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ, ʪʨʠʛʣʽʮʠʨʠʜʽʚ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ 

ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʣʶʜʝʡ ʟ ʽʰʝʤʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʩʝʨʜʮʷ 

ʇʦʢʘʟʥʠʢ ʇʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ (ʂ), 

(n = 8) 

ʍʚʦʨʽ ʥʘ ɯʍʉ, (n = 8) 

ɿʘʛʘʣʴʥʽ ʣʽʧʽʜʠ, ʛ/ʣ 5,98Ñ0,17 7,01Ñ0,20* 

ʊɻ, ʤʤʦʣʴ/ʣ 1,44 Ñ 0,42 2,53 Ñ 0,20* 

ɿʘʛʘʣʴʥʠʡ ʍʉ, ʤʤʦʣʴ/ʣ 4,8 Ñ 0,86 7,18 Ñ 0,15* 

ʇʨʠʤʽʪʢʘ * - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʭʚʦʨʠʭ ʟ ɯʍʉ ʪʘ ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʤʠ (ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ), p < 0,05; n =8. 

 ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʥʘ 17 % ʫ ʭʚʦʨʠʭ ʥʘ ʜʘʥʫ ʧʘʪʦʣʦʛʽʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʨʫʧʦʶ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ɺʤʽʩʪ ʊɻ ʫ ʛʨʫʧʽ ʭʚʦʨʠʭ ʥʘ ɯʍʉ 

ʧʽʜʚʠʱʫʚʘʚʩʷ ʥʘ 75 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ ʪʘʢʦʞ ʟʨʦʩʪʘʣʘ ʥʘ 50 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɺʽʨʦʛʽʜʥʦ ʟʤʽʥʠ ʣʽʧʽʜʥʦʛʦ ʩʧʝʢʪʨʫ ʦʙʫʤʦʚʣʝʥʽ ʪʠʤ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ 

ʦʙʤʽʥʫ ʧʦʚôʷʟʘʥʦ ʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ  ʟʤʽʥʽ ʨʽʚʥʷ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʟʤʽʥʦʶ ʨʽʚʥʷ 

ʭʦʣʝʩʪʝʨʠʥʫ.  ɼʝʷʢʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʃʇʅʑ ʩʧʨʠʷʻ 

ʘʢʫʤʫʣʷʮʽʾ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʢʣʽʪʠʥʘʭ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʪʠʧʫ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ, ʥʝ 
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ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʝʥʜʦʮʠʪʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʢʣʽʪʠʥʫ [5, ʩ. 82-

84]. ʋ ʧʦʜʘʣʴʰʦʤʫ ʮʝ ʽʥʜʫʢʫʻ ʬʦʨʤʫʚʘʥʥʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʾ ʙʣʷʰʢʠ ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʽ ʧʦʜʦʚʞʝʥʥʷ ʇʆʃ. ʋ ʜʝʷʢʠʭ ʧʨʘʮʷʭ ʥʘʚʝʜʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʝʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʙʘʛʘʪʠʭ ʥʘ 

ʪʨʠʛʣʽʮʝʨʠʜʠ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʃʇʅʑ) ʪʘ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʚʠʩʦʢʦʾ 

ʱʽʣʴʥʦʩʪʽ (ʃʇɺʑ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʪʘ 

ʘʢʪʠʚʘʮʽʾ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʪʘ 

ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʩʫʧʫʪʥʽʭ ʧʘʪʦʣʦʛʽʡ ʪʘ 

ʫʩʢʣʘʜʥʝʥʴ ʫ ʭʚʦʨʠʭ ʟ ɯʍʉ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʨʝʢʮʽʾ .  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʝʨʝʙʽʛ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ  

ʟʨʦʩʪʘʥʥʷʤ  ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʘʻ ʧʝʚʥʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ 

ʚʽʜʦʙʨʘʞʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʛʣʠʙʠʥʫ ʧʦʰʢʦʜʞʝʥʥʷ 

ʢʣʽʪʠʥ ʪʘ ʪʢʘʥʠʥ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʛʽʧʝʨʣʽʧʽʜʝʤʽʻʶ, ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʻʶ ʪʘ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʻʶ, ʱʦ ʪʨʝʙʘ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʽʜʙʦʨʽ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʪʘ 

ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʩʽ ʣʘʥʢʠ ʧʦʨʫʰʝʥʦʛʦ ʣʽʧʽʜʥʦʛʦ ʩʧʝʢʪʨʘ.  
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ʐʃʗʍʀ ɿɹɽʈɽɾɽʅʅʗ ʉʊɽʇʆɺʆɻʆ ɹɯʆʈɯɿʅʆʄɸʅɯʊʊʗ  

 

ʌʝʜʶʰʢʦ ʄʘʨʠʥʘ ʇʝʪʨʽʚʥʘ, 

 ʢ.ʩ-ʛ.ʥ., ʜʦʮʝʥʪ  

ʂʦʚʘʣʝʥʢʦ ɼʘʨôʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʘʩʠʩʪʝʥʪ 

ɹʝʨʴʦʟʢʘ ʆʣʝʢʩʘʥʜʨʘ ɺʘʜʠʤʽʚʥʘ, 

ʩʪʫʜʝʥʪ 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

 

ɺʩʪʫʧ. ɺʩʽ ʟʘʛʨʦʟʠ ʩʪʝʧʦʚʦʤʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʶ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʘʩʰʪʘʙʫ, 

ʚʠʙʽʨʢʦʚʦʩʪʽ ʪʘ ʜʽʾ ʥʘ ʧʝʚʥʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ, ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 

ʟʘʛʨʦʟʠ ʣʘʥʜʰʘʬʪʥʦʛʦ, ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʽ ʚʠʜʦʚʦʛʦ ʨʽʚʥʽʚ. 

ɿʘʛʨʦʟʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʚʥʷ ʚʠʥʠʢʘʶʪʴ ʥʘ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽ 

ʟʘʛʨʦʞʫʶʪʴ ʽʩʥʫʚʘʥʥʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ 

ʮʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʧʣʠʚ ʥʘ ʩʪʝʧʦʚʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʨʝʙʘ 

ʚʽʜʥʝʩʪʠ ʜʦ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʟʘʛʨʦʟ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʜʽʻʶ ʩʧʝʮʠʬʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ. ʎʝʡ ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʬʘʢʪʦʨ ʤʘʩʰʪʘʙʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ - 

ʪʨʘʥʩʬʦʨʤʫʻ ʣʘʥʜʰʘʬʪ, ʧʦʨʫʰʫʻ ʩʫʢʮʝʩʽʡʥʽ ʧʨʦʮʝʩʠ, ʧʝʨʝʙʫʜʦʚʫʻ ʘʙʦ ʨʫʡʥʫʻ 

ʝʢʦʩʠʩʪʝʤʠ, ʚʠʣʫʯʘʶʯʠ ʟ ʣʘʥʜʰʘʬʪʽʚ ʮʽʣʽ ʝʢʦʩʠʩʪʝʤʠ. 

ɿʘʛʨʦʟʠ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʨʽʚʥʷ ʟʘʛʨʦʞʫʶʪʴ ʽʩʥʫʚʘʥʥʶ ʧʝʚʥʠʭ ʩʪʝʧʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ ʥʘ ʚʽʜʥʦʩʥʦ ʦʙʤʝʞʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɿʘʛʨʦʟʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʩʪʝʧʘʭ ʋʢʨʘʾʥʽ ʻ ʧʦʪʝʥʮʽʡʥʦʶ. ʎʷ ʟʘʛʨʦʟʘ ʥʝ ʤʘʻ ʥʝʟʚʦʨʦʪʥʦʾ 

ʪʝʥʜʝʥʮʽʾ. ʏʝʨʝʟ ʟʘʥʝʧʘʜ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʰʠʨʝʥʥʷ ʥʝʦʙʨʦʙʣʶʚʘʥʠʭ 

ʟʝʤʝʣʴ, ʟʤʝʥʰʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʟʥʘʯʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʨʽʚʝʥʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʜʝʱʦ 

ʧʽʜʚʠʱʠʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʮʝʥʦʟʽʚ ʽ ʨʦʟʰʠʨʝʥʥʷ ʘʨʝʘʣʽʚ ʪʘ 

ʨʦʩʪʫ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʜʽʚ ʜʠʢʦʾ ʩʪʝʧʦʚʦʾ ʬʣʦʨʠ ʽ ʬʘʫʥʠ. 

ɿʘʛʨʦʟʠ ʚʠʜʦʚʦʛʦ ʨʽʚʥʷ - ʟʘʛʨʦʞʫʶʪʴ ʽʩʥʫʚʘʥʥʶ ʧʝʚʥʠʭ ʚʠʜʽʚ ʩʪʝʧʦʚʠʭ 

ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʤʘʶʪʴ ʚʠʙʽʨʢʦʚʠʡ ʭʘʨʘʢʪʝʨ.  

ʄʝʪʘ ʨʘʙʦʪʠ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʝʢʦʣʦʛʽʯʥʠʡ 
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ʩʪʘʥ ʩʪʝʧʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʦʭʦʨʦʥʠ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʪʝʧʦʚʦʾ ʙʽʦʪʠ. 

ʄʘʪʝʨʘ̔ʣʠ ʽ ʤʝʪʦʜʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʩʪʝʧʦʚʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʻ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʟʘʟʥʘʣʦ ʥʠʱʽʚʥʦʛʦ ʚʧʣʠʚʫ. ɺ 

ʜʦʘʛʨʦʢʫʣʴʪʫʨʥʠʡ ʧʝʨʽʦʜ ʩʪʝʧʠ ʟʘʡʤʘʣʠ ʙʽʣʴʰʝ 30% ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʟʘʨʘʟ ʾʭ 

ʟʘʣʠʰʢʠ ʟʘʡʤʘʶʪʴ ʤʝʥʰʝ 3%. ɺʦʥʠ ʚʽʜʟʥʘʯʘʣʠʩʷ ʥʘʡʙʽʣʴʰʠʤ ʙʘʛʘʪʩʪʚʦʤ 

ʛʝʥʝʪʠʯʥʦʛʦ, ʚʠʜʦʚʦʛʦ ʪʘ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. ɺʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʩʪʝʧʫ ʟʨʫʡʥʦʚʘʥʦ ʝʢʦʣʦʛʽʯʥʠʡ ʢʘʨʢʘʩ 

ʪʝʨʠʪʦʨʽʾ, ʧʦʨʫʰʝʥʘ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʝʢʦʩʠʩʪʝʤ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤʥʦʾ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʚʠʤʘʛʘʻ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʶ ʜʝʛʨʘʜʦʚʘʥʠʭ ʣʘʥʦʢ. ɼʦʥʝʜʘʚʥʘ ʣʶʜʠ 

ʥʘʤʘʛʘʣʠʩʷ ʧʦʧʝʨʝʜʠʪʠ ʟʥʠʱʝʥʥʷ ʧʨʠʨʦʜʠ ʜʚʦʤʘ ʰʣʷʭʘʤʠ: ʨʦʟʨʦʙʣʷʶʯʠ ʡ 

ʫʜʦʩʢʦʥʘʣʶʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʟʙʝʨʽʛʘʶʯʠ ʧʨʠʨʦʜʥʽ ʜʽʣʷʥʢʠ ʚ "ʥʝʜʦʪʦʨʢʘʥʦʤʫ" ʩʪʘʥʽ. ʇʝʨʰʠʡ ʧʽʜʭʽʜ ʣʠʰʝ 

ʟʘʪʨʠʤʫʻ ʜʝʛʨʘʜʘʮʽʶ ʧʨʠʨʦʜʠ ʥʘ ʧʝʚʥʠʡ ʯʘʩ, ʜʣʷ ʜʨʫʛʦʛʦ ʥʘ ʋʢʨʘʾʥʽ ʧʨʘʢʪʠʯʥʦ 

ʚʠʯʝʨʧʘʥʠʡ ʨʝʟʝʨʚ ʪʝʨʠʪʦʨʽʡ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ. ɹʽʣʴʰʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʟʘ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʢʣʶʯʘʶʪʴ ʜʽʣʷʥʢʠ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ. ʊʘʢʽ 

ʜʽʣʷʥʢʠ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɽʢʦʣʦʛʽʯʥʘ ʨʝʩʪʘʚʨʘʮʽʷ ʜʦʚʢʽʣʣʷ ʥʝ ʤʦʞʝ 

ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ ʟʘʧʦʚʽʜʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ.  

ɺʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʩʪʝʧʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʧʦʚʠʥʥʦ ʩʪʘʪʠ 

ʟʘʚʜʘʥʥʷʤ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ. ɺ ʩʪʝʧʘʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ. ʅʝʚʽʜʦʤʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʣʦʱʘ ʽ ʩʪʘʥ ʩʪʝʧʦʚʠʭ ʝʢʦʩʠʩʪʝʤ 

ʧʦʟʘ ʤʝʞʘʤʠ ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʅʘʨʦʩʪʘʥʥʷ ʪʝʤʧʽʚ ʧʨʷʤʦʛʦ ʟʥʠʱʝʥʥʷ ʩʪʝʧʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʩʪʝʧʫ ʪʘ ʟʘʤʽʱʝʥʥʷ ʡʦʛʦ ʘʛʨʦʫʛʨʫʧʦʚʘʥʥʷʤʠ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ ʩʪʝʧʦʚʽ - ʥʘʡʫʨʘʟʣʠʚʽʰʽ ʪʘ 

ʥʘʡʙʽʣʴʰ ʜʝʩʪʘʙʽʣʽʟʦʚʘʥʽ. ʇʨʠʨʦʜʥʽ ʩʪʝʧʦʚʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʟʜʘʪʥʽ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʜʦʚʢʽʣʣʷ, ʚʠʢʦʥʫʶʪʴ ˇʨʫʥʪʦʟʘʭʠʩʥʫ ʪʘ ʚʦʜʦʟʘʭʠʩʥʫ 

ʬʫʥʢʮʽʾ. ʉʪʝʧ ʥʘ 90 ï 95 % ʟʤʝʥʰʫʻ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʚʦʜʥʦʾ ʘʙʦ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ 
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ˇʨʫʥʪʽʚ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʙʽʦʤʘʤʠ ʋʢʨʘʾʥʠ ʚʽʥ ʤʘʻ ʥʘʡʙʽʣʴʰʝ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʥʘʡʚʠʱʠʡ ʧʨʦʮʝʥʪ ʝʥʜʝʤʽʟʤʫ, ʝʢʩʪʨʝʤʘʣʴʥʽ ʜʣʷ ʨʦʩʣʠʥʥʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʾʾ ʟʥʠʱʝʥʥʷ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ. ʉʪʝʧʦʚʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ - ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʾʭ ʝʢʦʣʦʛʽʯʥʫ ʡ ʝʢʦʥʦʤʽʯʥʫ ʮʽʥʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ 

ʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʫʤʦʚʘʭ ʧʦʩʫʰʣʠʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ, ʾʾ ʭʘʨʘʢʪʝʨʥʘ 

ʦʩʦʙʣʠʚʽʩʪʴ - ʧʝʨʝʚʘʞʘʥʥʷ ʤʽʢʨʦʪʝʨʤʥʠʭ, ʢʩʝʨʦʬʽʪʥʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʪʨʘʚ'ʷʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʝʨʥʠʥʥʠʭ ʟʣʘʢʽʚ, ʥʘʧʽʚʯʘʛʘʨʥʠʢʽʚ, 

ʯʘʛʘʨʥʠʯʢʽʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ. ɺ ʜʦʘʛʨʦʢʫʣʴʪʫʨʥʠʡ ʧʝʨʽʦʜ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ 

ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʷʚʣʷʚ ʩʦʙʦʶ ʤʦʟʘʾʢʫ ʬʽʪʦʮʝʥʦʟʽʚ. ʇʣʘʢʦʨʥʽ ʜʽʣʷʥʢʠ ʙʫʣʠ 

ʟʘʡʥʷʪʽ ʢʩʝʨʦʬʽʪʥʠʤʠ ʪʘ ʤʝʟʦʢʩʝʨʦʬʽʪʥʠʤʠ ʪʨʘʚ'ʷʥʠʩʪʠʤʠ, ʪʨʘʚ'ʷʥʦ-

ʯʘʛʘʨʥʠʢʦʚʠʤʠ ʪʘ ʯʘʛʘʨʥʠʢʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ, ʚ ʙʘʣʢʘʭ ʽ ʜʦʣʠʥʘʭ ʨʽʯʦʢ 

ʨʦʩʣʠ ʰʠʨʦʢʦʣʠʩʪʷʥʽ ʣʽʩʠ. ʌʽʪʦʤʘʩʘ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ 

ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʽʩʥʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʚʘʨʠʥ - ʬʽʪʦʬʘʛʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʢʦʧʠʪʥʠʭ (ʪʫʨʽʚ, ʪʘʨʧʘʥʽʚ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʜʠʢʠʭ ʢʦʥʝʡ, ʢʫʣʘʥʽʚ, ʩʘʡʛʘʢʽʚ ʪʦʱʦ), 

ʥʦʨʥʠʭ ʛʨʠʟʫʥʽʚ (ʙʘʙʘʢʽʚ, ʭʦʚʨʘʰʢʽʚ, ʪʫʰʢʘʥʯʠʢʽʚ, ʩʣʽʧʮʽʚ, ʤʠʰʦʧʦʜʽʙʥʠʭ 

ʛʨʠʟʫʥʽʚ ʪʦʱʦ), ʢʦʤʘʭ. 

ʉʚʽʜʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ - ʾʾ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʷʢʦʛʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʽ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʩʠʣʴʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʩʪʝʧʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ. ʎʝ ʧʦʚ'ʷʟʘʥʦ 

ʟ ʥʝʟʥʘʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʟʙʝʨʝʛʣʠʩʷ, ʾʭ ʪʝʨʠʪʦʨʽʘʣʴʥʦʶ 

ʨʦʟ'ʻʜʥʘʥʽʩʪʶ ʡ ʽʟʦʣʴʦʚʘʥʽʩʪʶ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʟʥʘʯʥʠʤʠ ʧʣʦʱʘʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʘʙʦ ʧʨʦʤʠʩʣʦʚʠʭ ʟʝʤʝʣʴ, ʷʢʽ ʻ ʙʘʨ'ʻʨʦʤ ʜʣʷ ʨʦʟʩʝʣʝʥʥʷ 

ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. ɯʩʥʫʻ ʧʦʪʨʝʙʘ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʝʧʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʨʫʢʘʤʠ 

ʣʶʜʠʥʠ. 

ɹʘʟʘ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ ʟ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʾ ʩʪʝʧʽʚ ʽ 

ʨʝʧʘʪʨʽʘʮʽʾ ʩʪʝʧʦʚʠʭ ʚʠʜʽʚ - ʥʘʫʢʦʚʠʡ ʜʦʩʚʽʜ. ɼʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ ʬʣʦʨʠʩʪʠʯʥʘ ʽ 

ʮʝʥʦʪʠʯʥʘ ʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʮʽʣʠʥʥʠʭ ʩʪʝʧʽʚ, ʾʭ ʝʢʦʣʦʛʽʯʥʽ 
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ʦʩʦʙʣʠʚʦʩʪʽ, ʜʠʥʘʤʽʯʥʽ ʪʝʥʜʝʥʮʽʾ. ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʪʝʧʦʚʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʚ ʫʤʦʚʘʭ ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʽʚ. ʅʘʡʫʩʧʽʰʥʽʰʠʤʠ ʙʫʣʠ ʩʧʨʦʙʠ 

ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʦʟʠʮʽʡ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʚ ɼʦʥʝʮʴʢʦʤʫ 

ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʝʧʦʚʦʾ ʙʽʦʪʠ. ɺʦʥʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʚʯʝʥʠʤʠ ʥʝ ʪʽʣʴʢʠ ʋʢʨʘʾʥʠ, ʘ ʡ ʢʨʘʾʥ ʉʅɼ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ.  

ʇʝʨʰʠʤ ʻ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʢʦʚʠʣʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʷʢʠʡ ʤʘʻ ʜʝʢʽʣʴʢʘ 

ʝʪʘʧʽʚ: 

¶ ʝʜʠʬʽʢʘʪʦʨʥʦ-ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʧʦʝʪʘʧʥʠʡ (ʧʝʨʰʠʡ ʨʽʢ - ʚʠʩʽʚʘʥʥʷ 

ʥʘʩʽʥʥʷ ʝʜʠʬʽʢʘʪʦʨʘ ʫʛʨʫʧʦʚʘʥʥʷ, ʚʝʛʝʪʘʪʠʚʥʦ-ʥʝʨʫʭʦʤʠʭ ʚʠʜʽʚ ʽ ʪʦʥʢʦʥʦʛʘ 

ʙʫʣʴʙʠʩʪʦʛʦ (Poa bulbosa) ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 20 : 5 : 2 ʢʛ/ʛʘ; ʜʨʫʛʠʡ - ʚʠʩʽʚʘʥʥʷ 

ʥʘʩʽʥʥʷ ʪʘ ʧʦʩʘʜʢʘ ʚʝʛʝʪʘʪʠʚʥʦ-ʤʘʣʦʨʫʭʦʤʠʭ ʚʠʜʽʚ; ʪʨʝʪʽʡ - ʚʠʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ 

ʪʠʧʯʘʢʘ (Festuca valesiaca); ʯʝʪʚʝʨʪʠʡ - ʚʠʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʧʦʩʘʜʢʘ 

ʚʝʛʝʪʘʪʠʚʥʦ-ʨʫʭʣʠʚʠʭ ʚʠʜʽʚ); 

¶ʢʦʤʙʽʥʦʚʘʥʠʡ ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʠʡ (ʚʠʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʝʜʠʬʽʢʘʪʦʨʘ ʽ 

ʚʝʛʝʪʘʪʠʚʥʦ-ʥʝʨʫʭʦʤʠʭ ʚʠʜʽʚ, ʧʦʩʘʜʢʘ ʢʫʨʪʠʥʘʤʠ ʜʝʨʥʠʥ ʟʽ ʩʧʽʚʜʦʤʽʥʘʥʪʘʤʠ); 

¶ʝʜʠʬʽʢʘʪʦʨʥʦ-ʮʝʥʦʪʠʯʥʠʡ (ʚʠʩʽʚʘʥʥʷ ʪʘ ʧʦʩʘʜʢʘ ʝʜʠʬʽʢʘʪʦʨʘ ʫ ʚʽʣʴʥʠʭ 

ʤʽʩʮʷʭ ʧʦʨʫʰʝʥʠʭ ʫʛʨʫʧʦʚʘʥʴ). 

ʇʝʨʰʠʡ ʝʪʘʧ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʥʘ ʨʽʣʣʽ, ʜʨʫʛʠʡ - ʥʘ 2-ʨʽʯʥʦʤʫ ʧʝʨʝʣʦʟʽ, ʥʘ 

ʩʫʢʮʝʩʽʡʥʽʡ ʩʪʘʜʽʾ ʧʦʣʴʦʚʠʭ ʙʫʨ'ʷʥʽʚ, ʪʨʝʪʽʡ - ʥʘ 4-ʨʽʯʥʦʤʫ ʧʝʨʝʣʦʟʽ, ʥʘ ʩʪʘʜʽʾ 

ʢʦʨʝʥʝʚʠʱʥʠʭ ʟʣʘʢʽʚ. 

ʅʘʡʢʨʘʱʠʡ - ʝʜʠʬʽʢʘʪʦʨʥʦ-ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʝʪʘʧ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʝʪʘʧʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʜʠʬʽʢʘʪʦʨʫ (ʚʠʜʠ ʨʦʜʫ Stipa) ʪʘ ʽʥʰʠʤ ʚʝʛʝʪʘʪʠʚʥʦ-

ʥʝʨʫʭʦʤʠʤ ʚʠʜʘʤ ʟʤʽʮʥʠʪʠ ʩʚʦʾ ʧʦʟʠʮʽʾ.  

ʇʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʪʘʢʦʞ ʫ ʉʪʘʚʨʦʧʦʣʴʩʴʢʦʤʫ ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʥʘ ʜʽʣʷʥʢʘʭ ʧʣʦʱʝʶ 2 ʛʘ ʟ 

ʩʪʝʧʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷ, ʚ ʷʢʠʭ ʟʨʦʩʪʘʻ ʧʦʥʘʜ 400 ʚʠʜʽʚ. 

ʄʝʪʦʜ ʘʛʨʦʩʪʝʧʫ. ɸʛʨʦʩʪʝʧʠ - ʙʘʛʘʪʦʚʠʜʦʚʽ ʩʪʝʧʦʚʽ ʨʦʩʣʠʥʥʽ 

ʫʛʨʫʧʦʚʘʥʥʷ, ʩʪʚʦʨʝʥʽ ʰʣʷʭʦʤ ʚʠʩʽʚʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ˇʨʫʥʪ ʩʫʤʽʰʽ ʥʘʩʽʥʥʷ 
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ʩʪʝʧʦʚʠʭ ʚʠʜʽʚ. ɺʦʥʠ ʧʦʜʽʙʥʽ ʜʦ ʩʧʨʘʚʞʥʽʭ ʩʪʝʧʽʚ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: ʩʢʣʘʜʦʤ 

ʜʦʤʽʥʘʥʪʥʠʭ ʚʠʜʽʚ; ʩʪʨʫʢʪʫʨʦʶ ʪʨʘʚʦʩʪʦʶ; ʫʨʦʞʘʡʥʽʩʪʶ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ; 

ʢʦʨʤʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; ʟʤʽʥʦʶ ʘʩʧʝʢʪʽʚ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ; 

ʧʨʦʪʠʝʨʦʟʽʡʥʠʤ ʟʥʘʯʝʥʥʷʤ ʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʩʥʦʚʥʝ 

ʧʦʣʦʞʝʥʥʷ ʤʝʪʦʜʘ: ʦʜʥʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ ʩʫʤʽʰʽ ʥʘʩʽʥʥʷ ʩʪʝʧʦʚʠʭ 

ʙʘʛʘʪʦʨʽʯʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟ ʧʝʨʰʦʛʦ ʨʦʢʫ ʧʽʩʣʷ ʚʠʩʽʚʘʥʥʷ ʩʪʚʦʨʠʪʠ ʧʦʜʽʙʥʽ 

ʜʦ ʧʨʠʨʦʜʥʠʭ ʩʪʝʧʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ. 

ʄʝʪʦʜ ʤʘʻ ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʙʫʤʦʚʣʝʥʫ ʥʘʷʚʥʽʩʪʶ ʚ 

ʙʽʣʴʰʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʜʽʣʷʥʦʢ ʟʽ ʩʪʝʧʦʚʠʤ ʪʨʘʚʦʩʪʦʻʤ; 

ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʘʛʨʦʩʪʝʧʽʚ; ʰʚʠʜʢʠʤ ʚʢʣʶʯʝʥʥʷʤ ʰʪʫʯʥʦʛʦ ʩʪʝʧʫ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʰʚʠʜʢʠʤ ʧʦʚʝʨʥʝʥʥʷʤ ʚʠʪʨʘʪ; 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʈʝʩʪʘʚʨʘʮʽʷ ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ - ʧʨʦʮʝʩ ʪʨʠʚʘʣʠʡ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ 

ʜʝʩʷʪʢʘʤʠ ʨʦʢʽʚ, ʽ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʧʨʘʮʽ ʽ ʟʘʩʦʙʽʚ. ɺʠʪʨʘʪʠ ʙʫʜʫʪʴ 

ʚʠʟʥʘʯʘʪʠʩʷ ʦʙʨʘʥʠʤ ʤʝʪʦʜʦʤ. ɿ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ 

ʜʝʰʝʚʠʤ ʻ ʘʚʪʦʮʝʥʦʨʝʩʪʘʚʨʘʮʽʷ. ʆʜʥʘʢ ʚʦʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʩʪʝʧʦʚʘ ʮʽʣʠʥʘ, ʢʦʣʠ ʩʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ 

ʨʦʟʰʠʨʠʪʠ ʧʣʦʱʫ ʧʨʠʨʦʜʥʠʭ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʣʷʛʘʶʯʦʾ ʜʦ ʮʽʣʠʥʠ 

ʨʽʣʣʽ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʣʝʞʠʪʴ ʧʨʦʮʝʩ ʧʨʠʨʦʜʥʦʾ ʜʝʤʫʪʘʮʽʾ, ʩʘʤʦʟʘʨʦʩʪʘʥʥʷ 

ʤ'ʷʢʦʛʦ ʧʦʢʣʘʜʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʩʧʝʨʤʘʮʽʾ ʟ ʮʽʣʠʥʠ. ʇʽʜʣʷʛʘʶʯʘ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʾ 

ʨʽʣʣʷ ʟʘʣʫʞʫʻʪʴʩʷ ʽ ʧʨʦʭʦʜʠʪʴ ʝʪʘʧ ʣʫʛʦʚʦʛʦ ʟʘʜʝʨʥʽʥʥʷ. ʇʽʩʣʷ ʧʨʦʨʽʜʞʫʚʘʥʥʷ 

ʘʛʨʦʮʝʥʦʟʫ ʧʨʦʮʝʩ ʨʝʩʪʘʚʨʘʮʽʾ ʟʜʦʙʫʚʘʻ ʩʧʦʥʪʘʥʥʠʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʡʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʣʠʰʝ ʨʝʛʫʣʷʨʥʦ ʩʢʦʰʫʚʘʪʠ ʪʨʘʚʦʩʪʽʡ.  

ɯʤʦʚʽʨʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʘʚʪʦʮʝʥʦʨʝʩʪʘʚʨʘʮʽʾ ʚ ʥʘʰ ʯʘʩ 

ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʘ. ʊʦʤʫ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ 

ʙʫʜʝ ʧʦʩʽʚ ʥʘʩʽʥʥʷ. ʇʦʪʨʝʙʘ ʚ ʥʠʭ ʧʨʠ ʟʥʘʯʥʠʭ ʤʘʩʰʪʘʙʘʭ ʨʦʙʦʪʠ ʤʦʞʝ ʙʫʪʠ 

ʜʫʞʝ ʚʝʣʠʢʠʡ. ʆʪʞʝ, ʨʝʩʪʘʚʨʘʪʦʨʫ ʧʨʠʡʜʝʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʽʩʪʘʚʘʪʠ ʚʠʭʽʜʥʽ 

ʥʘʩʽʥʥʷ, ʘʣʝ ʽ ʨʦʟʤʥʦʞʫʚʘʪʠ ʾʭ ʥʘ ʨʦʟʧʣʽʜʥʠʢʫ. ʇʨʠʜʙʘʪʠ ʥʘʩʽʥʥʷ ʩʪʝʧʦʚʠʭ 

ʨʦʩʣʠʥ ʤʦʞʥʘ ʜʚʦʤʘ ʰʣʷʭʘʤʠ: ʟʥʘʡʪʠ ʚ ʨʘʡʦʥʽ ʨʝʩʪʘʚʨʘʮʽʾ ʜʽʣʷʥʢʫ ʟʙʝʨʝʞʝʥʦʾ 

ʮʽʣʠʥʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʥʘʩʽʥʥʷ, ʘʙʦ ʫʢʣʘʩʪʠ ʜʦʛʦʚʽʨ ʥʘ 
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ʟʘʛʦʪʽʚʣʶ ʥʘʩʽʥʥʷ ʟ ʥʘʡʙʣʠʞʯʠʤ ʩʪʝʧʦʚʠʤ ʟʘʧʦʚʽʜʥʠʢʦʤ, ʜʝ ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʙʽʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ.  

ʄʝʪʦʜʠ ʨʝʧʨʦʜʫʢʮʽʾ ʥʘʩʽʥʥʷ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥ: 

ʘ) ɿʘʢʣʘʜʢʘ ʨʝʧʨʦʜʫʢʮʽʡʥʦʛʦ ʨʦʟʧʣʽʜʥʠʢʘ ʧʦʩʽʚʦʤ ʥʘʩʽʥʥʷ ʜʣʷ 

ʨʦʟʧʣʽʜʥʠʢʘ ʥʝʦʙʭʽʜʥʦ ʚʽʜʚʝʩʪʠ ʜʽʣʷʥʢʫ ʥʘ ʧʦʢʣʘʜʽ ʧʽʩʣʷ ʾʾ ʟʘʣʫʜʽʥʥʷ. 

ʋʱʽʣʴʥʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʫʢʦʚʦʛʦ ʟʘʜʝʨʥʽʥʥʷ ˇʨʫʥʪ ʜʘʩʪʴ ʩʪʝʧʦʚʠʤ ʪʨʘʚʘʤ 

ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʙʫʨ'ʷʥʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʧʣʽʜʥʠʢ ʙʫʜʝ ʩʣʫʞʠʪʠ ʜʣʷ 

ʧʦʢʣʘʜʫ ʧʦʩʪʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʩʧʝʨʤʘʮʽʾ. ʋ ʢʨʘʡʥʴʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʧʣʽʜʥʠʢ 

ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʽ ʥʘ ʨʽʣʣʽ. ʇʝʨʝʥʝʩʝʥʥʷ ʜʠʢʠʭ ʚʠʜʽʚ ʫ ʢʫʣʴʪʫʨʥʠʡ ʙʽʦʮʝʥʦʟ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʟʠʪʠʚʥʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʾʭʥʴʦʤʫ ʨʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʙ) ɿʘʢʣʘʜʢʘ ʨʦʟʧʣʽʜʥʠʢʘ ʧʦʩʘʜʢʦʶ ʜʝʨʥʠʥʠ. ɼʣʷ ʟʘʛʦʪʽʚʣʽ ʜʝʨʥʠʥʠ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʤʽʩʮʝ, ʜʝ ʟʙʝʨʽʛʩʷ ʭʦʯʘ ʙ ʥʝʚʝʣʠʢʠʡ ʰʤʘʪʦʯʦʢ ʩʪʝʧʦʚʦʾ 

ʮʽʣʠʥʠ, ʧʨʠʯʦʤʫ ʥʘ ʙʫʜʴ-ʷʢʽʤ ʚʠʜʘʣʝʥʥʽ ʚʽʜ ʤʽʩʮʷ ʨʝʩʪʘʚʨʘʮʽʾ. ʇʦʪʽʤ ʧʦʪʨʽʙʥʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ, ʫ ʷʢʦʤʫ ʩʪʫʧʝʥʽ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʜʽʣʷʥʢʠ (ʯʠ ʜʽʣʷʥʦʢ) 

ʚʽʜʧʦʚʽʜʘʻ ʝʪʘʣʦʥʫ. ʋ ʚʠʧʘʜʢʫ ʧʦʟʠʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʦʜʝʨʞʘʪʠ ʜʦʟʚʽʣ ʥʘ ʟʘʛʦʪʽʚʣʶ ʜʝʨʥʫ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʪʝ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ 

ʟʘʢʣʘʜʢʠ ʨʦʟʧʣʽʜʥʠʢʘ ʚ ʜʝʨʥʠʥʽ ʨʘʟʦʤ ʽʟ ʟʘʯʘʪʢʘʤʠ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʚʠʭʽʜʥʦʛʦ ʙʽʦʛʝʦʮʝʥʦʟʫ (ˇʨʫʥʪ, ʤʽʢʦʨʠʟʘ, 

ʙʘʢʪʝʨʽʾ, ʥʘʡʧʨʦʩʪʽʰʽ, ˇʨʫʥʪʦʚʘ ʤʝʟʦʬʘʫʥʘ, ʥʘʨʝʰʪʽ, ʚʠʟʥʘʯʝʥʝ ʥʘʧʨʷʤʦʢ 

ʭʽʤʽʟʤʫ ʚ ʩʫʙʩʪʨʘʪʽ). 

ʇʽʩʣʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʽʥʥʷ ʧʨʠʩʪʫʧʘʶʪʴ ʜʦ 

ʟʘʢʣʶʯʥʦʾ ʯʘʩʪʠʥʠ ʨʦʙʦʪʠ ʟ ʨʝʩʪʘʚʨʘʮʽʾ - ʧʦʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʟʘʮʽʣʝʥʦʾ ʜʽʣʷʥʮʽ. 

ʆʩʪʘʥʥʽʡ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʧʦʚʠʥʥʠʡ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʤ'ʷʢʠʡ ʧʦʢʣʘʜ ʟ ʨʽʜʢʠʤ 

ʪʨʘʚʦʩʪʦʻʤ ʢʫʣʴʪʫʨʥʠʭ ʪʨʘʚ. ɺʽʜʤʠʨʘʥʥʷ ʘʛʨʦʮʝʥʦʟʫ ʤʦʞʥʘ ʧʨʠʩʢʦʨʠʪʠ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʚʦʩʪʦʶ (ʰʣʷʭʦʤ ʩʢʦʰʫʚʘʥʥʷ, ʘʣʝ ʥʝ ʚʠʧʘʩʫ, 

ʪʦʤʫ ʱʦ ʦʩʪʘʥʥʽʡ ʧʨʠʚʝʜʝ ʜʦ ʨʦʟʧʫʰʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ). 

ʇʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʩʭʦʜʽʚ ʨʦʩʣʠʥ, ʱʦ ʜʦʤʽʥʫʶʪʴ ʫ ʩʪʝʧʦʚʦʤʫ ʪʨʘʚʦʩʪʦʾ, ʥʘ 

ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʡʜʝ ʟʘʜʘʯʘ ʧʦ ʬʣʦʨʠʩʪʠʯʥʦʤʫ ʥʘʩʠʯʝʥʥʶ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʬʽʪʦʮʝʥʦʟʽʚ. ɼʘʥʘ ʨʦʙʦʪʘ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʰʣʷʭʦʤ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʧʽʜʩʽʚʫ ʚʽʜʩʫʪʥʽʭ ʫ ʪʨʘʚʦʩʪʦʾ ʚʠʜʽʚ, ʦʩʦʙʣʠʚʦ ʢʦʰʪʦʚʥʠʭ ʫ 
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ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʤʫ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʽʜʥʦʰʝʥʥʷʭ, ʫ ʤʽʨʫ ʯʠ ʟʘʛʦʪʽʚʣʽ 

ʧʨʠʜʙʘʥʥʷ ʾʭʥʽʭ ʥʘʩʽʥʠʥ.  

ʅʘʩʪʫʧʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʧʨʦʮʝʩʫ ʟʘʮʽʣʠʥʝʥʥʷ ʧʦʢʣʘʜʽʚ ʙʫʜʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʟ ʷʢʠʭ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʝʞʠʤ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʈʝʛʫʣʷʨʥʝ ʩʢʦʰʫʚʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ 

ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʴ ʧʨʦʮʝʩ ʨʝʩʪʘʚʨʘʮʽʾ. ʆʩʚʽʪʣʝʥʥʷ ʪʨʘʚʦʩʪʦʶ, ʜʦʜʘʪʢʦʚʝ 

ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʭʦʜʫ ʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʤʽʱʝʥʥʷ ʩʢʦʰʝʥʦʾ 

ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʧʦ ʪʝʨʠʪʦʨʽʾ ʧʦʢʣʘʜʫ ʙʫʜʫʪʴ ʩʧʨʠʷʪʠ ʽʥʩʧʝʨʤʘʮʽʾ, ʨʦʟʚʠʪʢʫ 

ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥ ʽ ʬʦʨʤʫʚʘʥʥʶ ʩʪʘʙʽʣʴʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ. ɯ, ʥʘʚʧʘʢʠ, ʝʢʩʪʝʥʩʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ ʚʠʢʣʠʢʘʻ ʨʦʟʨʦʩʪʘʥʥʷ ʣʫʛʦʚʠʭ ʤʝʟʦʬʽʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʢʦʨʥʝʚʠʱʥʠʭ ʟʣʘʢʽʚ. ʊʨʠʚʘʣʠʡ ʞʝ ʨʝʞʠʤ ʧʦʚʥʦʾ ʟʘʧʦʚʽʜʥʦʩʪʽ ʤʦʞʝ ʥʘʚʽʪʴ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʩʪʚʦʨʝʥʫ ʚʪʦʨʠʥʥʫ ʮʽʣʠʥʫ ʚ ʣʫʢʠ, ʧʦʜʽʙʥʽ ʧʦʢʣʘʜʠ ʥʘ ʜʨʫʛʽʡ 

ʩʪʘʜʽʾ ʜʝʤʫʪʘʮʽʾ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʥʝ ʪʽʣʴʢʠ ʥʘʰʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ɸʩʢʘʥʽʾ-ʅʦʚʘ, 

ʘʣʝ ʽ ʜʦʩʚʽʜ ʽʥʰʠʭ ʟʘʧʦʚʽʜʥʠʭ ʜʽʣʷʥʦʢ. 

ɺʠʩʥʦʚʢʠ. ʆʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʤʘʻ ʩʪʘʪʠ 

ʝʢʦʣʦʛʽʯʥʘ ʨʝʩʪʘʚʨʘʮʽʷ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʦʛʦ 

ʛʝʥʦʬʦʥʜʫ, ʷʢʘ ʚʢʣʶʯʘʪʠʤʝ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʙʣʠʟʴʢʦʛʦ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ, ʨʝʣʴʻʬʫ, ʤʽʢʨʦʢʣʽʤʘʪʫ, ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ, ˇʨʫʥʪʦʚʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʪʚʘʨʠʥʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʇʦʟʠʪʠʚʥʽ 

ʟʨʫʰʝʥʥʷ ʚ ʥʘʧʨʷʤʽ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʝʧʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʾʭ ʙʽʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʢʦʣʠ ʩʫʩʧʽʣʴʩʪʚʦ ʫʩʚʽʜʦʤʠʪʴ, ʷʢʽ ʚʠʛʦʜʠ ʚʦʥʦ ʤʘʪʠʤʝ 

ʚʥʘʩʣʽʜʦʢ ʩʚʦʾʭ ʜʽʡ.  

ʆʩʥʦʚʥʽ ʥʘʩʣʽʜʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʝʧʦʚʦʛʦ ʢʘʨʢʘʩʘ: 

- ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʘʩʦʚʠʱ ʟʤʝʥʰʠʪʴ ʪʠʩʢ ʥʘ 

ʧʨʠʨʦʜʥʽ ʩʪʝʧʦʚʽ ʝʢʦʩʠʩʪʝʤʠ; 

- ʥʠʟʴʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʽ ʥʠʟʴʢʘ ʚʠʪʨʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʚʽʜʥʦʚʣʝʥʠʭ ʜʽʣʷʥʦʢ; 

- ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʪʘ ʟʘʭʠʩʪ ˇʨʫʥʪʽʚ ʚʽʜ ʝʨʦʟʽʾ; 

- ʦʧʪʠʤʽʟʘʮʽʷ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʥʘʩʣʽʜʦʢ 

ʧʦʢʨʘʱʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ; 

- ʚʽʜʥʦʚʣʝʥʥʷ ʝʩʪʝʪʠʯʥʦʾ, ʢʫʣʴʪʫʨʥʦʾ, ʚʠʭʦʚʥʦʾ ʮʽʥʥʦʩʪʝʡ ʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ.     
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ɸʂʊʀʅʆʄɯʎɽʊʀ ɼɽʉʊʈʋʂʊʆʈʀ ʄʆʅʆɸʈʆʄɸʊʀʏʅʀʍ ʉʇʆʃʋʂ 

 

ʖʛʥʝʥʢʦ ɸʥʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʩʪʫʜʝʥʢʘ ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè 

ʉʧʝʮ̔ʘʣʴʥʽʩʪʴ çɽʢʦʣʦʛʽʷè  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʍʦʤʝʥʢʦ ʃʶʜʤʠʣʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ. ʙ. ʥ., ʩ. ʥ. ʩ. 

ɺʽʜʜʽʣ ʬʽʟʽʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ                                          

ʽʤ. ɼ. ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʙʫʚ ʫ ʥʘʰ ʯʘʩ 

ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʽ ʜʦʩʷʛ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʤʘʩʰʪʘʙʽʚ. ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʡ 

ʭʽʤʽʯʥʽ ʪʦʢʩʠʢʘʥʪʠ ʩʪʘʶʪʴ ʧʦʪʫʞʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʩʠʩʪʝʤʠ. ɼʦ ʦʜʥʽʻʾ ʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʛʨʫʧ ʪʦʢʩʠʢʘʥʪʽʚ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʜʽʾ ʥʘʣʝʞʠʪʴ ʥʘʬʪʘ ʡ ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʷʢʽ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʧʣʠʚʽ 

ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʙʽʦʣʦʛʽʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʟʜʘʪʥʽ ʧʦʨʫʰʫʚʘʪʠ ʧʨʠʨʦʜʥʫ ʨʽʚʥʦʚʘʛʫ 

ʝʢʦʩʠʩʪʝʤ. ʊʦʤʫ ʣʽʢʚʽʜʘʮʽʷ ʥʘʩʣʽʜʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʚʫʛʣʝʚʦʜʥʷʤʠ ʧʨʠʨʦʜʥʠʭ ʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʩʴʦʛʦʜʝʥʥʷ.  

ɺʽʜʦʤʦ, ʱʦ ʫ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʘʭ ʦʯʠʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʠʭ ʟʘʙʨʫʜʥʝʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ [1, ʩʪ.519]. ɿʘʚʜʷʢʠ 

ʟʜʘʪʥʦʩʪʽ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ, ʚʦʥʠ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ 

ʽʥʜʠʢʘʪʦʨʘʤʠ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʘʙʨʫʜʥʝʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʧʨʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ [2, ʩʪ.8]. ʇʨʦʪʝ, ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ 

ʨʦʟʢʣʘʜʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʨʠʩʫʪʥʽ ʫ ˇʨʫʥʪʽ ʪʘ 

ʚʦʜʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʫʞʝ ʧʦʚʽʣʴʥʦ [3, ʩʪ.24]. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʜʝʩʪʨʫʢʮʽʾ ʮʠʭ ʨʝʯʦʚʠʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ 

ʧʦʣʷʛʘʶʪʴ ʫ ʚʥʝʩʝʥʥʽ ʚ ʟʘʙʨʫʜʥʝʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʜʽʣʝʥʠʭ ʽʟ ʧʨʠʨʦʜʥʠʭ ʝʢʦʥʽʰ 

http://www.nas.gov.ua/UA/Department/Pages/default.aspx?DepartmentID=0000793
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ʘʢʪʠʚʥʠʭ ʰʪʘʤʽʚ ʚʫʛʣʝʚʦʜʥʝʦʢʠʩʥʶʚʘʣʴʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʩʪʚʦʨʝʥʠʭ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʧʨʝʧʘʨʘʪʽʚ. ʏʘʩʪʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʻʜʠʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʟʙʝʨʝʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʙʽʦʮʝʥʦʟʽʚ [4, ʩʪ.89]. ɯʟ ʟʤʝʥʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ˇʨʫʥʪʽ ʪʘ ʚʦʜʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʷ ʤʽʩʮʝʚʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ, ʽʥʪʝʥʩʠʬʽʢʫʻʪʴʩʷ ʤʝʪʘʙʦʣʽʟʤ 

ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʽʚ ʽ ʚʦʜʦʡʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʝʢʦʩʠʩʪʝʤ, ʷʢʘ ʽʩʥʫʚʘʣʘ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ [5, ʩʪ.174]. ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʟʜʘʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʚʫʛʣʝʚʦʜʥʽ ʫ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ, ʢʽʥʮʝʚʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʧʘʜʫ ʷʢʠʭ ʻ ͙ͦͫ͒͟ ͊ͪ͋ͦͤͯ͟ ʽ ʚʦʜʘ. ʉʝʨʝʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʟʘʙʨʫʜʥʝʥʠʭ ʥʘʬʪʦʶ ʩʝʨʝʜʦʚʠʱ ʚʠʷʚʣʷʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʦʜʽʚ 

ʙʘʢʪʝʨʽʡ, ʟʦʢʨʝʤʘ Pseudomonas, Rhodococcus, Acinetobacter, Gordonia, 

Burkholderia, Enterobacteria, Sphingobium, Novosphingobium, Sphongomonas, 

Psychrobacillus, Bacillus ʪʘ ʽʥʰʠʭ [6, ʩʪ.2]. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʫʛʣʝʚʦʜʥʝʦʢʠʩʥʶʚʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʝʢʦʩʠʩʪʝʤ, 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʙʽʦʭʽʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ 

ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʦʙôʻʢʪʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʉʢʨʠʥʽʥʛ ʰʪʘʤʽʚ ʘʢʪʠʥʦʙʘʢʪʝʨʽʡ, ʟʜʘʪʥʠʭ ʜʦ ʜʝʩʪʨʫʢʮʽʾ 

ʤʦʥʦʮʠʢʣʽʯʥʠʭ ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʚʫʛʣʝʚʦʜʥʝʦʢʠʩʥʶʚʘʣʴʥʽ ʰʪʘʤʠ ʘʢʪʠʥʦʙʘʢʪʝʨʽʡ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʚ 

ʋʢʨʘʾʥʩʴʢʽʡ ʢʦʣʝʢʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɯʥʩʪʠʪʫʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ 

ʽʤ. ɼ. ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ. ɺ ʨʦʙʦʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʰʪʘʤʠ: 

Dietzia maris ʋʂʄ ɸʩ-205,  Gordonia rubrʽpertincta ʋʂʄ ɸʩ-125, 

Rhodococcus  aetherivorans ʋʂʄ ɸʩ-602, Rhodococcus erythropolis  ʋʂʄ ɸʩ-29, 

Rhodococcus erythropolis ʋʂʄ ɸʩ-603,  ʋʂʄ ɸʩ-23,  ʋʂʄ ɸʩ-51,  ʋʂʄ ɸʩ-77, 

ʷʢʽ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ ʛʨʫʥʪʽʚ, ʟʘʙʨʫʜʥʝʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʪʘ ʘʨʦʤʘʪʠʯʥʠʤʠ 

ʚʫʛʣʝʚʦʜʥʷʤʠ  ʪʘ ʟʘ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʜʘʪʥʽ ʜʦ ʘʢʪʠʚʥʦʾ ʜʝʩʪʨʫʢʮʽʾ 

ʮʠʭ ʨʝʯʦʚʠʥ.  
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ɼʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʷ 

ʪʘ ʝʥʝʨʛʽʾ ʩʫʙʩʪʨʘʪ ʥʘʩʪʫʧʥʽ ʤʦʥʦʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʨʝʯʦʚʠʥʠ: ʙʝʥʟʪʨʠʘʟʦʣ, 

ʥʘʪʨʽʡ ʩʘʣʽʮʠʣʦʚʦʢʠʩʣʠʡ, ʥʘʪʨʽʡ ʙʝʥʟʦʡʥʦʢʠʩʣʠʡ, ʧʘʨʘʥʽʪʨʦʬʝʥʦʣ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʰʪʘʤʽʚ ʜʦ ʟʘʩʚʦʻʥʥʷ ʙʝʥʟʪʨʠʘʟʦʣʫ, ʥʘʪʨʽʡ 

ʩʘʣʽʮʠʣʦʚʦʢʠʩʣʦʛʦ, ʥʘʪʨʽʡ ʙʝʥʟʦʡʥʦʢʠʩʣʦʛʦ ʪʘ ʧʘʨʘʥʽʪʨʦʬʝʥʦʣʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʽʩʪʠʪʴ (ʛ/ʣ): NH4NO - 0.75, Na2HPO4 - 

0.75, KH2PO4 - 0.35, NaHCO3 - 0.25, MgSO4³7H2O - 0.1, MnSO4 - 

0.002, FeSO4³7H2O - 0.02, ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ - 0,05, ʘʛʘʨ - 15,  pH - 7.0 [7, ʩʪ. 

51]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʽ ʽʥʦʢʫʣʷʪʦʤ ʩʣʫʛʫʚʘʣʘ 48 ʛʦʜ 

ʢʫʣʴʪʫʨʘ, ʚʠʨʦʱʝʥʘ ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ˉ53. ʇʽʩʣʷ ʯʦʛʦ ʚ ʪʦʚʱʽ 

ʘʛʘʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʝʨʜʣʘ ʨʦʙʠʣʠ ʣʫʥʢʠ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ, ʚ ʷʢʽ ʚʥʦʩʠʣʠ 

ʚʽʜʧʦʚʽʜʥʫ ʨʝʯʦʚʠʥʫ ʫ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ 500 ʤʛ/ʣ ʧʦ 0,1 ʤʣ. ʏʝʨʝʟ 120 ʛʦʜʠʥ 

ʚʽʜʤʽʯʘʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ (ʙʝʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ) [8, ʩʪ.39].  

ʋʩʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʫ 3 ʧʦʚʪʦʨʘʭ, ʚ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʝʨʝʜʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʝʨʚʠʥʥʠʡ ʚʽʜʙʽʨ ʰʪʘʤʽʚ, ʷʢʽ 

ʟʘʩʚʦʶʶʪʴ ʤʦʥʦʘʨʦʤʘʪʠʯʥʽ ʩʧʦʣʫʢʠ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʤʝʪʦʜʦʤ ʦʧʠʩʘʥʠʤ ʇʣʦʪʥʽʢʦʚʦʶ [9, ʩʪ.240] 

(ʈʠʩ.1). 

 

 

ʈʠʩ. 1. ɿʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ ʜʦ ʟʘʩʚʦʻʥʥʷ ʤʦʥʦʘʨʦʤʘʪʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʨʽʩʪ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʙʝʥʟʪʨʠʘʟʦʣʦʤ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ Gordonia rubrʽpertincta ʋʂʄ ɸʩ-125, Rhodococcus erythropolis 

ʋʂʄ ɸʩ-51 ʪʘ ʋʂʄ ɸʩ-77. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ ʰʪʘʤʠ ʤʘʡʞʝ ʥʝ ʟʘʩʚʦʶʚʘʣʠ 

ʤʦʥʦʩʫʙʩʪʨʘʪ ï ʥʘʪʨʽʡ ʩʘʣʽʮʠʣʦʚʦʢʠʩʣʠʡ, ʣʠʰʝ ʚʠʷʚʣʝʥʦ ʩʣʘʙʢʠʡ ʨʽʩʪ ʰʪʘʤʫ 

Rhodococcus  aetherivorans ʋʂʄ ɸʩ-602. ʅʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʥʘʪʨʽʡ 

ʙʝʥʟʦʡʥʦʢʠʩʣʠʤ ʚʠʷʚʣʝʥʦ, ʩʣʘʙʢʠʡ ʨʽʩʪ Rhodococcus erythropolis  ʋʂʄ ɸʩ-23, 

ʋʂʄ ɸʩ-29, ʋʂʄ ɸʩ-51 ʪʘ ʋʂʄ ɸʩ-77 ʰʪʘʤʘʭ, ʪʦʜʽ ʭʦʨʦʰʠʡ ʨʽʩʪ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ 125 ʪʘ 602 ʰʪʘʤʽ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʟʘʩʚʦʻʥʥʷ ʩʫʙʩʪʨʪʫ ʟ 

ʧʘʨʘʥʽʪʨʦʬʝʥʦʣʦʤ ʧʦʢʘʟʘʚ ʭʦʨʦʰʠʡ ʨʽʩʪ Rhodococcus erythropolis ʋʂʄ ɸʩ-51 

ʪʘ Rhodococcus  aetherivorans ʋʂʄ ɸʩ-602 (ʈʠʩ. 2). 

 

ʈʠʩ. 2. ɿʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ ʜʦ ʟʘʩʚʦʻʥʥʷ ʤʦʥʦʘʨʦʤʘʪʠʯʥʠʭ 

ʨʝʯʦʚʠʥ 

ʇʨʠʤʽʪʢʘ: 0 ï ʚʽʜʩʫʪʥʽʡ ʨʽʩʪ; 1-ʩʣʘʙʢʠʡ ʨʽʩʪ; 2- ʭʦʨʦʰʠʡ ʨʽʩʪ; 3-ʘʢʪʠʚʥʠʡ ʨʽʩʪ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʧʨʦʬʽʣʽ ʩʫʙʩʪʨʘʪʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʰʪʘʤʽʚ ʱʦʜʦ ʤʦʥʦʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ (ʈʠʩ. 3). ʇʦʢʘʟʘʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʯʦʚʠʥ ʟʘʩʚʦʶʚʘʣʠ ʰʪʘʤʠ 205 ʪʘ 23. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʽ ʰʪʘʤʠ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʷʭ ʦʯʠʱʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱ ʚʽʜ ʤʦʥʦʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ. 
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ʈʠʩ. 3. ʉʫʙʩʪʨʘʪʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʰʪʘʤʽʚ ʱʦʜʦ ʤʦʥʦʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ 

 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʥʷ ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʠʭ ʪʘ ʚʣʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

ɸʢʪʠʥʦʙʘʢʪʝʨʽʾ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʟʘʙʨʫʜʥʝʥʠʭ ʚʫʛʣʝʚʦʜʥʷʤʠ 

ʩʝʨʝʜʦʚʠʱʘʭ ʪʘ ʚʚʘʞʘʶʪʴʩʷ çʝʢʦʣʦʛʽʯʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠè, ʟʘ ʨʘʭʫʥʦʢ 

ʪʦʛʦ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʢʣʘʜʘʥʥʷ ʢʩʝʥʦʙʽʦʪʠʢʽʚ,  ʚʦʣʦʜʽʶʪʴ 

ʫʥʽʢʘʣʴʥʦʶ ʬʝʨʤʝʥʪʥʦʶ ʩʠʩʪʝʤʦʶ, ʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʫʪʠʣʽʟʘʮʽʾ ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ. 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʥʦʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘʩʚʦʶʚʘʚ ʰʪʘʤ 

Rhodococcus erythropolis ʋʂʄ ɸʩ-23 ʪʘ Dietzia maris ʋʂʄ ɸʩ-205, ʷʢʠʡ ʽʟ 

ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʩʚʦʶʚʘʚ 4 ʽʟ 4 ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʩʘʤʝ 

ʙʝʥʟʪʨʠʘʟʦʣ, ʥʘʪʨʽʡ ʩʘʣʽʮʠʣʦʚʦʢʠʩʣʠʡ, ʥʘʪʨʽʡ ʙʝʥʟʦʡʥʦʢʠʩʣʠʡ, 

ʧʘʨʘʥʽʪʨʦʬʝʥʦʣ.  
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ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 
ʃɽʏɽʅʀɽ ʀʅʊɽʈʅɽʊ-ɸɼɼʀʂʎʀʀ 

 

ɹʝʨʝʟʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ 

ɺʨʘʯ-ʧʩʠʭʠʘʪʨ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ. ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ, ɼʦʥʝʮʢʘʷ ʦʙʣ., ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ çʚʦʜʦʚʦʨʦʪè  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ʆʥ  ʩʪʘʣ ʪʝʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪ ʥʘʰʫ 

ʨʝʘʣʴʥʦʩʪʴ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʘʤ ʯʝʣʦʚʝʢ ʦʢʘʟʘʣʩʷ ʚʩʪʨʦʝʥʥʳʤ ʚ ʥʦʚʫʶ 

ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪ ʝʛʦ ʤʳʰʣʝʥʠʝ ʠ ʩʦʟʥʘʥʠʝ [1, 2, 3, 

4]. ɼʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʚʝʰʠʚʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʯʨʝʟʤʝʨʥʦʡ ʧʦʛʣʦʱʝʥʥʦʩʪʴʶ ʵʪʠʤ ʟʘʥʷʪʠʝʤ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ 

çʀʥʪʝʨʥʝʪ-ʘʜʜʠʢʮʠʷè ʝʱʸ ʥʝ ʦʧʠʩʘʥʘ ʥʠ ʚ ʄʂɹ-10, ʥʠ ʚ DSM-IV, ʧʦʵʪʦʤʫ ʵʪʦʪ 

ʬʝʥʦʤʝʥ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ 

ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʫʝʪʩʷ ʧʦʜ ʨʘʟʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ: ʠ ʢʘʢ ʘʜʜʠʢʮʠʷ, ʠ ʢʘʢ 

ʨʘʩʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʧʦʙʫʞʜʝʥʠʡ.  ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ  ʦʙʩʪʘʥʦʚʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ  

ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʟʘʥʠʤʘʶʪ ʩʪʨʝʩʩʦʚʳʝ ʠ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʤʝʜʠʢʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʤ ʟʘʜʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [2]. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʝ 

ʠʥʪʝʨʥʝʪ-ʘʜʜʠʢʮʠʠ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè. 

ɺʩʝʛʦ ï 27 ʯʝʣ. 

ʇʦʣ ʄʫʞ. ï 19 

 ɾʝʥ. ï 8 

ɺʦʟʨʘʩʪ ʜʦ 18 ʣʝʪ ï 8 ʯʝʣ. 

 ʜʦ 30 ʣʝʪ ï 15 ʯʝʣ. 

ʩʪʘʨʰʝ 30 ʣʝʪ ï 4 ʯʝʣ. ʃʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʩʪʨʝʩʩʦʚʦʡ 

ʧʩʠʭʦʪʝʨʘʧʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʥʝʨʝʥʝʪ-ʘʜʜʠʢʮʠʶ 

ʦʧʨʝʜʝʣʷʣʠ, ʢʘʢ ʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʦʤ ʙʦʣʝʝ 38 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ. ɺ ʙʦʣʝʝ 

ʨʘʥʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Shotton [7] ʦʪʤʝʯʘʣ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ ï ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʤʫʞʯʠʥʳ, ʚʳʩʦʢʦʦʙʨʘʟʦʚʘʥʥʳʝ, 

ʠʥʪʨʦʚʝʨʪʠʨʦʚʘʥʥʳʝ. ʆʜʥʘʢʦ, ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5, 6] ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʜʘʥʥʳʝ: ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ 

ʀʥʪʝʨʥʝʪʘ ï ʵʪʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʞʝʥʱʠʥʳ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʠʤʝʶʱʠʝ ʜʦʤʘ 

ʢʦʤʧʴʶʪʝʨ. 

 ʇʨʠʯʠʥʘ ʀʥʪʝʨʥʝʪ-ʘʜʜʠʢʮʠʠ ï ʙʠʦʧʩʠʭʦʩʦʮʠʘʣʴʥʘʷ. ʀʥʪʝʨʥʝʪ ʚʳʟʳʚʘʝʪ 

ʯʫʚʩʪʚʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʵʡʬʦʨʠʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ 

ʧʨʠʥʮʠʧ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʫʩʣʦʚʣʠʚʘʥʠʷ [6]. ɽʩʣʠ ʠʥʜʠʚʠʜ ʠʟ-ʟʘ 

ʩʪʝʩʥʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʠʟ-ʟʘ ʪʨʝʚʦʞʥʦʩʪʠ ʧʨʠʙʝʛʘʝʪ ʢ ʀʥʪʝʨʥʝʪʫ ʩ ʮʝʣʴʶ 

ʠʟʙʝʞʘʪʴ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʪʨʝʚʦʛʫ ʩʠʪʫʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʵʪʦ ʦʙʳʯʥʦ ʧʦʜʢʨʝʧʣʷʝʪ ʧʦʣʴʟʦʚʘʥʠʝ ʧʫʪʝʤ 

ʦʙʫʩʣʦʚʣʠʚʘʥʠʷ ʠʟʙʝʛʘʥʠʷ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʢʦʛʥʠʪʠʚʥʦ-

ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʪʝʦʨʠʶ ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʦʤ, ʢʦʪʦʨʦʝ, ʧʦ ʝʛʦ 

ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʫʥʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʘʥʥʳʭ ʩ ʀʥʪʝʨʥʝʪʦʤ 

ʚʠʜʦʤ ʢʦʛʥʠʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ.  

 çʅʝʝʩʪʝʩʪʚʝʥʥʳʝè ʧʦʜʢʨʝʧʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʩʠʭʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʘʣʢʦʛʦʣʴ, ʘʟʘʨʪʥʘʷ ʠʛʨʘ ʠ ʀʥʪʝʨʥʝʪ, ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʤʦʱʥʳʤʠ 
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ʩʪʠʤʫʣʘʤʠ, ʚʳʥʫʞʜʘʷ ʣʶʜʝʡ ʠʛʥʦʨʠʨʦʚʘʪʴ ʩʝʢʩ, ʛʨʫʤʠʥʛ, ʨʘʙʦʪʫ ʠ ʜʘʞʝ ʧʠʱʫ, 

ʟʜʦʨʦʚʴʝ. ɻʠʧʦʪʝʟʘ ʜʝʬʠʮʠʪʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʝ, 

ʢʪʦ ʜʦʩʪʠʛʘʝʪ ʤʝʥʴʰʝʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʟʥʘʛʨʘʞʜʝʥʠʡ, 

ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʩʠʭʦʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʩʪʨʝʤʷʩʴ ʫʩʠʣʠʪʴ ʩʪʠʤʫʣʷʮʠʶ 

ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ. ʇʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʦʤ 

ʜʘʝʪ ʥʝʤʝʜʣʝʥʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ, ʠʤʠʪʠʨʫʷ 

ʩʪʠʤʫʣʷʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʝʤʫʶ ʘʣʢʦʛʦʣʝʤ ʠʣʠ ʜʨʫʛʠʤʠ ʧʩʠʭʦʘʢʪʠʚʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. 

 ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ ʩʯʠʪʘʶʪ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʥʥʦʛʦ 

ʧʨʠʩʪʨʘʩʪʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʦʤ ʩʚʷʟʘʥʦ 

ʩ ʧʦʚʝʜʝʥʠʝʤ, ʠʱʫʱʠʤ ʦʱʫʱʝʥʠʡ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʦʜʧʨʠʟʥʘʢʦʤ 

ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ.  

 ʃʶʜʝʡ ʩ ʥʠʟʢʦʡ ʩʘʤʦʦʮʝʥʢʦʡ, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚ ʜʝʪʩʪʚʝ, ʚʳʥʫʞʜʘʝʪ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʀʥʪʝʨʥʝʪʫ ʢʘʢ ʢ ʩʧʦʩʦʙʫ ʙʝʛʩʪʚʘ ʦʪ ʨʝʘʣʴʥʦʩʪʠ ʠ ʧʦʠʩʢʘ 

ʙʝʟʦʧʘʩʥʦʛʦ ʤʠʨʘ, ʚ ʢʦʪʦʨʦʤ ʠʤ ʥʠʢʪʦ ʠ ʥʠʯʪʦ ʥʝ ʫʛʨʦʞʘʝʪ ʠ ʥʝ ʙʨʦʩʘʝʪ ʚʳʟʦʚ.

 ʉʪʝʩʥʠʪʝʣʴʥʳʝ ʠʥʜʠʚʠʜʳ ʧʦʣʴʟʫʶʪʩʷ ʀʥʪʝʨʥʝʪʦʤ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ 

ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʚ ʦʙʱʝʥʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʷʭ. 

 ʇʨʦʙʣʝʤʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʦʤ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ: 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ (ʯʨʝʟʤʝʨʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʬʫʥʢʮʠʝʡ ʠʣʠ 

ʥʘʟʥʘʯʝʥʠʝʤ) ʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ (çʤʥʦʛʦʬʘʢʪʦʨʥʦʝè ʯʨʝʟʤʝʨʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ 

ʀʥʪʝʨʥʝʪʦʤ). Young [8] ʚʳʜʝʣʠʣʘ ʧʷʪʴ ʪʠʧʦʚ ʀʥʪʝʨʥʝʪ-ʘʜʜʠʢʮʠʠ: 

ʢʠʙʝʨʩʝʢʩʫʘʣʴʥʫʶ ʘʜʜʠʢʮʠʶ; ʙʦʣʝʟʥʝʥʥʦʝ ʧʨʠʩʪʨʘʩʪʠʝ ʢ ʢʠʙʝʨʦʪʥʦʰʝʥʠʝʤ; 

ʢʦʤʧʫʣʴʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚʣʝʯʝʥʠʷ ʢ ʧʨʝʙʳʚʘʥʠʶ ʚ ʩʝʪʠ (ʥʘʧʨʠʤʝʨ, ʘʟʘʨʪʥʘʷ 

ʠʛʨʘ ʠʣʠ ʧʦʢʫʧʢʠ ʧʦ ʀʥʪʝʨʥʝʪʫ); ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʝʡ (ʥʘʧʨʠʤʝʨ, 

ʢʦʤʧʫʣʴʩʠʚʥʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ); ʧʨʠʩʪʨʘʩʪʠʝ ʢ ʢʦʤʧʴʶʪʝʨʫ 

(ʯʨʝʟʤʝʨʥʦʝ ʟʘʥʷʪʠʝ ʠʛʨʘʤʠ). 

ʕʪʘ ʩʬʝʨʘ ʦʯʝʥʴ ʤʘʣʦ ʠʟʫʯʝʥʘ, ʧʦʵʪʦʤʫ ʥʝʪ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, 

ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ, ʭʦʪʷ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʝʟʥʦʩʪʴ 
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ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʚ ʣʝʯʝʥʠʠ ʀʥʪʝʨʥʝʪ-ʘʜʜʠʢʮʠʠ [8]. ʅʠ ʚ ʦʜʥʦʤ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʠʩʧʳʪʘʥʠʠ ʥʝ ʦʮʝʥʠʚʘʣʘʩʴ ʨʦʣʴ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʣʝʯʝʥʠʷ. ʆʜʥʘʢʦ, ʧʨʦʚʦʜʷ ʧʘʨʘʣʣʝʣʴ ʩ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʢʣʦʥʥʦʩʪʠ ʢ ʘʟʘʨʪʥʳʤ ʠʛʨʘʤ, ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʩʝʣʝʢʪʠʚʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʥʘʣʪʨʝʢʩʦʥ ʤʦʛʫʪ 

ʠʛʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʠʥʪʝʨʥʝʪ-ʘʜʜʠʢʮʠʠ. ʈʘʟʫʤʝʝʪʩʷ, 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʝʩʦʤʥʝʥʥʦ ʧʦʣʝʟʥʳ ʚ ʣʝʯʝʥʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

 ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʩʪʨʝʩʩʦʚʦʡ 

ʧʩʠʭʦʪʝʨʘʧʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ: 

ʇʨʦʰʫ ʚʘʩ ʨʘʩʧʦʣʦʞʠʪʴʩʷ ʢʘʢ ʤʦʞʥʦ ʫʜʦʙʥʝʝ. ʉʜʝʣʘʡʪʝ ʪʘʢ, ʯʪʦʙʳ 

ʦʜʝʞʜʘ ʥʝ ʩʜʘʚʣʠʚʘʣʘ ɺʘʩ, ʯʪʦʙʳ ʥʠʯʪʦ ɺʘʤ ʥʝ ʤʝʰʘʣʦ, ʥʝ ʙʝʩʧʦʢʦʠʣʦ. 

ɿʘʢʨʦʡʪʝ ʛʣʘʟʘ ʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʩʣʘʙʴʪʝʩʴ. ʉʠʜʠʪʝ ʩʧʦʢʦʡʥʦ, ʜʳʰʠʪʝ ʨʦʚʥʦ, 

ʧʣʘʚʥʦ. 

ʉʣʫʰʘʡʪʝ ʚʥʠʤʘʪʝʣʴʥʦ ʤʦʡ ʛʦʣʦʩ. ʆʪʢʣʶʯʠʪʝʩʴ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʤʳʩʣʝʡ, 

ʟʘʙʦʪ, ʚʧʝʯʘʪʣʝʥʠʡ ʜʥʷ. 

ʇʦʣʥʦʩʪʴʶ ʨʘʩʩʣʘʙʴʪʝʩʴ. ʅʠ ʦʜʥʘ ʤʳʰʮʘ ʚʘʰʝʛʦ ʪʝʣʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʘʧʨʷʞʝʥʘ. ʇʦʣʥʘʷ ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ ʚ ʨʫʢʘʭ, ʥʦʛʘʭ, ʚʦ ʚʩʸʤ ʪʝʣʝ. 

ɺʳ ʯʫʚʩʪʚʫʝʪʝ, ʢʘʢ ʧʦ ʚʩʝʤʫ ʪʝʣʫ ʨʘʟʣʠʚʘʝʪʩʷ ʚʷʣʦʩʪʴ, ʧʨʠʷʪʥʘʷ ʪʷʞʝʩʪʴ. 

ʊʷʞʝʣʝʶʪ ʚʝʢʠ, ʨʫʢʠ, ʥʦʛʠ. ʊʷʞʝʩʪʴ ʚʦ ʚʩʸʤ ʪʝʣʝ. ɺʷʣʦʩʪʴ ʠ ʩʣʘʙʦʩʪʴ.  

ɺʘʤʠ ʚʩʸ ʙʦʣʴʰʝ ʦʚʣʘʜʝʚʘʝʪ ʯʫʚʩʪʚʦ ʧʦʢʦʷ. 

ʄʳʩʣʠ ʨʘʩʩʝʠʚʘʶʪʩʷ, ʧʣʳʚʫʪ. ɺʩʸ ʦʪʭʦʜʠʪ ʚʜʘʣʴ, ʷʩʥʦ ʩʣʳʰʝʥ ʪʦʣʴʢʦ 

ʤʦʡ ʛʦʣʦʩ. 

ʍʦʯʝʪʩʷ ʜʨʝʤʘʪʴ, ʩʧʘʪʴ (ʧʨʦʪʷʞʥʦ ʠ ʩʧʦʢʦʡʥʦ). 

ʇʦʛʨʫʞʘʡʪʝʩʴ ʚ ʩʦʥ, ʛʣʫʙʞʝ ʚ ʩʦʥ. ʉʧʘʪʴ (ʧʨʦʪʷʞʥʦ). 

ʇʨʠʷʪʥʘʷ ʩʢʦʚʘʥʥʦʩʪʴ ʚ ʨʫʢʘʭ ʠ ʥʦʛʘʭ. ʍʦʯʝʪʩʷ ʩʧʘʪʴ. 

ɺʩʸ ʛʣʫʙʞʝ ʩʦʥʣʠʚʦʩʪʴ. ɺʩʸ ʦʱʫʪʠʤʝʝ ʜʨʝʤʦʪʘ. ɿʘʩʳʧʘʡʪʝ! 

ʉʧʠʪʝ ʩʧʦʢʦʡʥʦ. ʉʧʘʪʴ, ʩʧʘʪʴ, ʩʧʘʪʴ (ʧʨʦʪʷʞʥʦ). 



98 
 

ʅʝ ʥʘʧʨʷʛʘʷ ʚʥʠʤʘʥʠʝ, ʚʳ ʧʨʦʜʦʣʞʘʝʪʝ ʩʣʳʰʘʪʴ ʤʦʡ ʛʦʣʦʩ, ʤʦʠ 

ʣʝʯʝʙʥʳʝ ʚʥʫʰʝʥʠʷ. ʆʥʠ ʚʣʠʚʘʶʪʩʷ ʚ ɺʘʰ ʜʨʝʤʣʶʱʠʡ ʫʤ ʠ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ 

ɺʘʰʝʛʦ ʩʦʟʥʘʥʠʷ. 

ʃʝʯʝʙʥʳʡ ʩʦʥ ʫʢʨʝʧʠʪ ɺʘʰʫ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʚʦʣʶ, ʧʨʠʙʘʚʠʪ ɺʘʤ 

ʜʫʭʦʚʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʠʣ. 

ɺʩʸ ʵʪʦ ɺʘʤ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʥʠʯʪʦʞʠʪʴ ʚ 

ʩʝʙʝ ʪʷʛʫ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʠʛʨʘʤ. ʕʪʦʡ ʙʦʨʴʙʝ ɺʳ ʜʦʣʞʥʳ ʦʪʜʘʪʴ ʚʩʝ ʩʚʦʠ 

ʜʫʰʝʚʥʳʝ ʩʠʣʳ, ʧʨʝʜʝʣʴʥʦ ʥʘʧʨʷʯʴ ʚʦʣʶ, ʧʨʦʷʚʠʪʴ ʩʠʣʴʥʳʡ ʤʫʞʝʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ.  

ɼʫʤʘʣʠ ʣʠ ɺʳ ʩʝʨʴʸʟʥʦ ʦ ʩʚʦʝʡ ʞʠʟʥʠ ʩ ʪʝʭ ʧʦʨ, ʢʘʢ ʪʷʛʘ ʢ 

ʢʦʤʧʴʶʪʝʨʥʳʤ ʠʛʨʘʤ ʩʪʘʣʘ ʫʞʝ ʙʦʣʝʟʥʴʶ, ʢʦʛʜʘ ʩʠʣʴʥʦʝ ʞʝʣʘʥʠʝ ʠʛʨʘʪʴ 

ʧʦʙʝʞʜʘʣʦ ʚʩʸ ʦʩʪʘʣʴʥʦʝ, ʟʘʛʣʫʰʘʣʦ ʛʦʣʦʩ ʩʦʚʝʩʪʠ, ʜʝʣʘʣʦ ɺʘʩ ʛʣʫʭʠʤ ʢ 

ʧʨʦʩʴʙʘʤ ʠ ʫʚʝʱʘʥʠʷʤ ʨʦʜʥʳʭ?  

ʂʦʥʝʯʥʦ, ʥʝʪ! ʀʥʘʯʝ ʚʳ ʙʳ ʷʩʥʦ ʫʚʠʜʝʣʠ ʠ ʦʮʝʥʠʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʪʨʝʚʦʛʫ ʠ ʙʦʣʴ, ʢʦʪʦʨʳʝ ʧʨʠʯʠʥʠʣʠ ʩʝʤʴʝ ʠ ʙʣʠʟʢʠʤ ʩʚʦʝʡ ʧʨʠʩʪʨʘʩʪʴʶ. 

ɸ ʚʝʜʴ ɺʳ ʥʝ ʚʩʝʛʜʘ ʙʳʣʠ ʪʘʢʠʤ. ɺʳ ʙʳʣʠ ʩʠʣʴʥʳʤ, ʟʜʦʨʦʚʳʤ ʯʝʣʦʚʝʢʦʤ, 

ʨʘʜʦʚʘʣʠʩʴ ʞʠʟʥʠ, ʫ ʚʘʩ ʙʳʣʠ ʥʘʩʪʦʷʱʠʝ ʜʨʫʟʴʷ, ʣʶʙʠʤʳʝ ʢʥʠʛʠ, ʠʥʪʝʨʝʩʥʳʝ 

ʫʚʣʝʯʝʥʠʷ. 

ʇʦʩʪʝʧʝʥʥʦ ʪʷʛʘ ʢ ʠʛʨʘʤ ʫʩʠʣʠʚʘʣʘʩʴ. ʆʥʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʠʣʘ 

ʚʩʝ ʜʨʫʛʠʝ ʤʳʩʣʠ ʠ ʯʫʚʩʪʚʘ. ɺʳ ʠʟʙʝʛʘʝʪʝ ʥʘʩʪʦʷʱʠʭ ʜʨʫʟʝʡ, ʥʝ ʩʣʫʰʘʝʪʝ ʩʚʦʠʭ 

ʙʣʠʟʢʠʭ. ʀʥʦʛʜʘ ʧʨʦʙʣʝʩʢʠ ʩʦʟʥʘʥʠʷ ʪʝʨʝʙʠʣʠ ʚʘʰʫ ʜʫʰʫ, ɺʳ ʯʫʚʩʪʚʦʚʘʣʠ, ʯʪʦ 

ʥʫʞʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ, ɺʳ ʜʘʞʝ ʨʝʰʠʣʠ ʧʦʡʪʠ ʢ ʚʨʘʯʫ, ʥʦ ʚʩʝ ʵʪʠ ʤʳʩʣʠ ʞʠʣʠ 

ʚʥʫʪʨʠ ɺʘʩ ʪʦʣʴʢʦ ʜʦ ʙʣʠʞʘʡʰʝʡ ʚʩʪʨʝʯʠ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʜʦ ʚʢʣʶʯʝʥʠʷ 

çʠʛʨʫʰʢʠè. ʊʦʣʴʢʦ ʩ ʥʠʤ ɺʳ ʯʫʚʩʪʚʦʚʘʣʠ ʩʝʙʷ ʨʘʚʥʳʤ, ʞʠʣʠ çʧʦʣʥʦʡ 

ʞʠʟʥʴʶè. 

ʊʝʧʝʨʴ ɺʳ ʚʠʜʠʪʝ, ʯʪʦ ʚʦ ʠʤʷ ʩʧʘʩʝʥʠʷ ʩʘʤʠʭ ʩʝʙʷ, ʜʘʣʴʥʝʡʰʝʡ 

ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʞʠʟʥʠ ɺʘʤ ʥʫʞʥʦ ʩʝʨʴʸʟʥʦ ʣʝʯʠʪʴʩʷ.  

ʂʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʧʦʜʨʳʚʘʶʪ ɺʘʰʝ ʟʜʦʨʦʚʴʝ, ʫʪʦʤʣʷʶʪ ʛʣʘʟʘ, ʤʦʟʛ, 

ʠʟʤʝʥʷʶʪ ʚʘʰʫ ʣʠʯʥʦʩʪʴ. 

ʀʛʨʳ ï ɺʘʰ ʚʨʘʛ, ʚʨʘʛ ʥʦʤʝʨ ʦʜʠʥ! 
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ʋʞʝ ʩʝʡʯʘʩ ʚʩʝ ʤʳʩʣʠ ʦʙ ʠʛʨʝ ɺʘʤ ʥʝʧʨʠʷʪʥʳ. 

ʄʫʯʠʪʝʣʴʥʦ, ʫʞʘʩʥʦ ʪʷʞʝʣʦ-ʦ-ʦ! 

ɼʘʞʝ ʜʫʤʘʪʴ ʦʙ ʠʛʨʝ ʧʨʦʪʠʚʥʦ! 

ʋʞʘʩʥʦ! ʅʝʩʪʝʨʧʠʤʦ! ʆʪʚʨʘʪʠʪʝʣʴʥʦ! 

ʉʧʘʪʴ (ʩʧʦʢʦʡʥʦ ʠ ʧʨʦʪʷʞʥʦ). 

ʉʧʘʪʴ (ʪʠʭʦ), ʩʧʘʪʴ, ʩʧʘʪʴ, ʩʧʘʪʴé 

ʇʨʦʜʦʣʞʘʡʪʝ ʩʧʘʪʴ, ʩʧʠʪʝ ʛʣʫʙʞʝ, ʛʣʫʙʞʝ! 

ʇʦʢʦʡ! ʉʦʥ! ʊʦʣʴʢʦ ʦʪʜʳʭ, ʪʦʣʴʢʦ ʧʦʢʦʡ! 

ʇʦʥʠʤʘʶ, ɺʘʤ ʙʳʣʦ ʪʷʞʝʣʦ, ʥʝʧʨʠʷʪʥʦ, ʦʪʚʨʘʪʠʪʝʣʴʥʦ! ʅʦ ʥʫʞʥʦ! 

ɺʳ ʥʘʚʩʝʛʜʘ ʜʦʣʞʥʳ ʨʘʟʜʝʣʘʪʴʩʷ ʩ ʵʪʠʤ ʫʞʘʩʦʤ! ʅʫʞʥʦ ʧʦʢʦʥʯʠʪʴ ʩ 

ʥʠʤ! 

ʅʘʚʩʝʛʜʘ! ʆʢʦʥʯʘʪʝʣʴʥʦ! 

ɺʳ ʙʫʜʝʪʝ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʭʦʨʦʰʦ, ʦʪʣʠʯʥʦ! 

ʇʦʛʨʫʞʘʡʪʝʩʴ ʚ ʩʦʥ ʚʩʸ ʛʣʫʙʞʝ, ʚʩʸ ʢʨʝʧʯʝ! 

ɺʳ ʩʤʦʞʝʪʝ ʩʧʦʢʦʡʥʦ ʧʨʦʭʦʜʠʪʴ ʤʠʤʦ ʢʦʤʧʴʶʪʝʨʘ, ʚʳ ʙʫʜʝʪʝ ʩʧʦʢʦʡʥʦ 

ʩʤʦʪʨʝʪʴ ʥʘ ʜʨʫʛʠʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʛʨʘʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ. 

ɺʘʤ ʥʨʘʚʠʪʴʩʷ ʙʳʪʴ ʥʝʟʘʚʠʩʠʤʳʤ. ɼʘʞʝ ʤʳʩʣʠ ʦʙ ʠʛʨʝ ʚʳʟʳʚʘʶʪ ʫ ʚʘʩ 

ʯʫʚʩʪʚʦ ʦʤʝʨʟʝʥʠʷ.  

ʉʧʘʪʴ, ʫʩʧʦʢʦʠʪʴʩʷ, ʩʧʘʪʴ, ʩʧʘʪʴ! 

 ɻʣʫʙʦʢʦ ʟʘʩʷʜʝʪ ʚ ɺʘʩ ʤʳʩʣʴ, ʥʠʢʦʛʜʘ ʥʝ ʩʘʜʠʪʴʩʷ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʠʛʨʘʤ! 

 ʅʦ ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ɺʘʩ, ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ɺʳ ʧʨʦʥʠʢʥʠʪʝʩʴ 

ʦʪʚʨʘʱʝʥʠʝʤ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʠʛʨʘʤ. 

ʅʘʜʦ ʚʩʸ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ɺʳ ʥʠʢʦʛʜʘ ʙʦʣʴʰʝ ʥʝ ʧʨʠʢʘʩʘʣʠʩʴ ʢ ʵʪʦʡ 

ʤʝʨʟʦʩʪʠ! 

ʅʘʜʦ ʞʠʪʴ ʪʨʝʟʚʦ ʠ ʫʤʥʦ! ʅʘʜʦ ʨʘʜʦʚʘʪʴʩʷ ʞʠʟʥʠ, ʭʦʨʦʰʝʤʫ ʩʦʩʪʦʷʥʠʶ! 

 ʈʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ: 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ï19 ʯʝʣʦʚʝʢ. 

ʉʦʤʥʠʪʝʣʴʥʳʡ ï 8 ʯʝʣʦʚʝʢ. 

ʃʦʥʛʠʪʫʜʠʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 
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ɺʳʚʦʜʳ: ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʠ ʣʝʯʝʥʠʷ. ɺʨʘʯʠ ʚʩʝʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʦʙ ʵʪʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʫʪ ʠʤ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʝʛʦ ʠ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʩ ʜʨʫʛʠʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʘʜʜʠʪʠʚʥʳʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ / ʆ.ɸ. ʇʘʥʯʝʥʢʦ, 

ʅ.ɺ. ɹʘʥʯʫʢ, ɸ.ʅ. ʇʦʥʦʤʘʨʝʥʢʦ, ɸ.ʂ. ʊʦʣʩʪʘʥʦʚ, ɺ.ɻ. ɸʥʪʦʥʦʚ. ï ʂ.: ʂɺʀʎ, 

2012. ï 354 ʩ. 

2. ʇʘʥʯʝʥʢʦ ʆ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
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ï 136.   
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ɽʂʉʊʈɸʂʆʈʇʆʈɸʃʔʅɸ ʄɽʄɹʈɸʅɸ ʆʂʉʀɻɽʅɸʎɯʗ ʇʈʀ ʊʗɾʂʀʍ 

ɻʆʉʊʈʀʍ ʇʅɽɺʄʆʅɯʗʍ ʋ ɼɯʊɽʁ  

 

ɹʦʡʢʦ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ 

ʅʠʨʢʘ ɯʨʠʥʘ ɭʚʛʝʥʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ: ʇʥʝʚʤʦʥʽʷ ʻ ʯʘʩʪʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʜʽʪʝʡ ʫ ʚʽʮʽ ʜʦ ʧ'ʷʪʠ 

ʨʦʢʽʚ. ʋ ʩʚʽʪʽ ʚʽʜ ʧʥʝʚʤʦʥʽʾ ʱʦʨʽʯʥʦ ʧʦʤʠʨʘʻ ʙʣʠʟʴʢʦ 1,8 ʤʣʥ ʜʽʪʝʡ (ɺʆʆɿ, 

2010). ɻʦʩʪʨʘ ʧʥʝʚʤʦʥʽʷ ʫ ʜʽʪʝʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽʥʬʝʢʮʽʡʥʠʤ ʫʨʘʞʝʥʥʷʤ ʘʣʴʚʝʦʣ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʧʘʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʧʘʨʝʥʭʽʤʠ, ʘ ʪʘʢʦʞ ʾʾ 

ʝʢʩʫʜʘʮʽʻʶ, ʚʦʜʥʦ-ʝʣʝʢʪʨʦʣʽʪʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʟ 

ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʟʩʫʚʘʤʠ ʫ ʚʩʽʭ ʦʨʛʘʥʘʭ ʽ ʩʠʩʪʝʤʘʭ ʜʠʪʷʯʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʃʝʛʝʥʽ ʥʝ 

ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʬʫʥʢʮʽʶ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, ʪʦʤʫ ʰʪʫʯʥʘ ʚʝʥʪʠʣʷʮʽʷ 

ʣʝʛʝʥʴ ʥʝ ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʘ. ʗʢ ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʦʢʩʠʛʝʥʘʮʽʻʶ ʪʘ ʚʝʥʪʠʣʷʮʽʻʶ ʣʝʛʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʾ ʤʝʤʙʨʘʥʥʦʾ ʦʢʩʠʛʝʥʘʮʽʾ (ɽʂʄʆ). ɽʂʄʆ ð ʮʝ ʽʥʚʘʟʠʚʥʠʡ 

ʩʧʦʩʽʙ ʪʠʤʯʘʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʬʫʥʢʮʽʾ ʣʝʛʝʥʽʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʯʠ ʥʘ 

ʭʚʠʣʠʥʥʠʡ ʦʙ'ʻʤ ʢʨʦʚʦʦʙʽʛʫ ʽ ʢʨʦʚ.  

ʄʝʪʘ: ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ  ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʾ ʤʝʤʙʨʘʥʥʦʾ 

ʦʢʩʠʛʝʥʘʮʽʾ ʫ ʜʽʪʝʡ ʟ ʪʷʞʢʦʶ ʛʦʩʪʨʦʶ ʧʥʝʚʤʦʥʽʻʶ  ʥʘ ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʪʘ ʛʘʟʦʚʠʡ ʩʢʣʘʜ ʢʨʦʚʽ.  

 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʈʦʙʦʪʘ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʚʽʜʜʽʣʝʥʥʽ ʧʝʜʽʘʪʨʠʯʥʦʾ 

ʨʝʘʥʽʤʘʮʽʾ, ʥʘ ʢʘʬʝʜʨʽ ʧʝʜʽʘʪʨʽʾ, ʚ ʇʝʨʚʠʥʥʦʤʫ ʜʠʪʷʯʦʤʫ ʤʝʜʠʯʥʦʤʫ ʮʝʥʪʨʽ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʖʪʠ, ʉʦʣʪ-ʃʝʡʢ-ʉʽʪʽ, ʖʪʘ. ɹʫʣʦ ʟʘʧʠʪʘʥʦ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʨʝʻʩʪʨ ʦʨʛʘʥʽʟʘʮʽʾ Extracorporeal Life Support Organization, ʷʢʠʡ ʚʢʣʶʯʘʻ ʜʘʥʽ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟ 115 ʮʝʥʪʨʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʇʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ 

ʽʩʪʦʨʽʡ ʭʚʦʨʦʙʠ ʧʘʮʽʻʥʪʽʚ, ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʟ ʧʨʠʚʦʜʫ ʧʥʝʚʤʦʥʽʾ ʟ 2016 ʧʦ 2017 
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ʨʽʢʠ. ɼʦʩʣʽʜʞʫʚʘʥʘ ʚʠʙʽʨʢʘ ʚʢʣʶʯʘʣʘ 36 ʽʩʪʦʨʽʡ ʭʚʦʨʦʙʠ.ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʚʢʣʶʯʝʥʽ ʜʽʪʠ ʟ ʚʘʞʢʦʶ ʧʦʟʘʣʽʢʘʨʥʷʥʦʶ ʧʥʝʚʤʦʥʽʻʶ, ʷʢʽ ʤʘʣʠ ʥʝʩʪʘʙʽʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʣʝʡʢʦʧʝʥʽʷ <4ʭ109 / ʣ, ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʷ <100ʭ1012 / 

ʣ), ʫ ʷʢʠʭ ʚ ʧʨʦʮʝʩ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʢʽʣʴʢʘ ʯʘʩʪʦʢ ʣʝʛʝʥʴ,  ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʛʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʘʨʪʝʨʽʘʣʴʥʦʾ ʢʨʦʚʽ: ʈʘʉʆ2> 45 ʤʤ. ʨʪ. ʩʪ. ʈʘʆ2 Ò 60 ʤʤ. ʨʪ. ʩʪ., 

SʨO2 Ò 90% . ʋʩʽ ʜʽʪʠ ʤʘʣʠ ʪʷʞʢʠʡ ʘʙʦ ʚʢʨʘʡ ʪʷʞʢʠʡ ʩʪʘʥ. 

ʈʝʟʫʣʴʪʘʪʠ: ʊʨʠʜʮʷʪʴ ʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ ʚʢʣʶʯʝʥʥʷ. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʩʪʘʥʦʚʠʚ 4,45 ʨʦʢʽʚ, ʩʝʨʝʜʥʷ ʚʘʛʘ - 20,9 ʢʛ. ɼʽʪʷʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʚʝʥʦ-ʚʝʥʦʟʥʝ ɽʂʄʆ, ʷʢʝ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʢʘʪʝʪʝʨʽʚ. ʏʝʨʝʟ 

ʢʘʪʝʪʝʨ ʥʠʞʥʴʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʚʝʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʽʨ ʢʨʦʚʽ, ʷʢʘ ʧʨʦʧʫʩʢʘʻʪʴʩʷ 

ʯʝʨʝʟ ʦʢʩʠʛʝʥʘʪʦʨ (ʜʝ ʢʨʦʚ ʥʘʩʠʯʫʻʪʴʩʷ ʢʠʩʥʝʤ ʽ ʽʟ ʥʝʾ ʚʠʜʘʣʷʻʪʴʩʷ ʚʫʛʣʝʢʠʩʣʠʡ 

ʛʘʟ) ʫ ʢʘʪʝʪʝʨ ʚʝʨʭʥʴʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʚʝʥʠ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʩʠʯʝʥʘ ʢʠʩʥʝʤ ʢʨʦʚ. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ɽʂʄʆ ʩʪʘʥʦʚʠʣʘ 97 ʛʦʜʠʥ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ 

ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʙʫʣʦ ʦʮʽʥʝʥʦ ʧʦ  ʚʽʜʥʦʚʣʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʛʘʟʦʚʦʛʦ 

ʩʢʣʘʜʫ ʘʨʪʝʨʽʘʣʴʥʦʾ ʢʨʦʚʽ: PʘCO2 Ò 45 ʤʤ. ʨʪ.ʩʪ., PʘO2 Ó 60 ʤʤ. ʨʪ. ʩʪ., SʨO2 Ó 

90% ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ  (ʣʝʡʢʦʮʠʪʠ > 8 ʭ109 / ʣ, ʪʨʦʤʙʦʮʠʪʠ >180 

ʭ1012 / ʣ). ʄʘʣʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʽ ʟʛʦʜʦʤ ʦʜʫʞʘʣʠ 24 (66%) ʜʠʪʠʥʠ, 12 

(44%) ʜʽʪʝʡ ʤʘʣʠ ʣʝʪʘʣʴʥʠʡ ʥʘʩʣʽʜʦʢ.  

ɺʠʩʥʦʚʢʠ: ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʫ ʙʽʣʴʰʦʩʪʽ ʜʽʪʝʡ (66%) 

ʥʦʤʘʣʽʟʫʚʘʣʠʩʴ  ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʛʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʢʨʦʚʽ.ʎʝ ʜʦʚʦʜʠʪʴ, 

ʱʦ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘ ʤʝʤʙʨʘʥʘ ʦʢʩʠʛʝʥʘʮʽʷ ʻ ʝʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠ 

ʪʷʞʢʠʭ ʛʦʩʪʨʠʭ ʧʥʝʚʤʦʥʽʷʭ. ʆʩʢʽʣʴʢʠ ʚʦʥʘ ʥʦʨʤʘʣʽʟʫʻ ʛʦʤʝʦʩʪʘʟ ʰʣʷʭʦʤ 

ʢʦʨʝʢʮʽʾ ʢʠʩʥʝʚʦʾ ʪʘ ʮʠʨʢʫʣʷʪʦʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʩʪʚʦʨʶʻ ʨʝʞʠʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʢʦʶ ʜʣʷ ʣʝʛʝʥʴ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʽ 

çʪʨʘʚʤʘʪʠʯʥʦʩʪʽè ʚʽʜ ʐɺʃ, ʟʘʙʝʟʧʝʯʫʻ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʫ ʝʣʽʤʽʥʘʮʽʶ ʉʆ2 c 

ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʛʽʧʝʨʢʘʧʥʽʾ, ʟʤʝʥʰʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʝʛʝʥʽ. 
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ʋʃʔʊʈɸɿɺʋʂʆɺɸ ʂɸʈʊʀʅɸ ɻɽʇɸʊʆɹɯʃɯɸʈʅʆɰ ʉʀʉʊɽʄʀ ʋ 

ʇɸʎɯɭʅʊɯɺ ɯɿ ʇʉʀʍʆʃʆɻɯʏʅʀʄʀ ʇʈʆʗɺɸʄʀ ʊʈʀɺʆɻʀ 

 

ɹʫʢʘʣʦ ʆʣʴʛʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʣʽʢʘʨ ʟ  ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ  ʜʽʘʛʥʦʩʪʠʢʠ, 

ʚʽʜʜʽʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ɼʝʨʞʘʚʥʠʡ ʟʘʢʣʘʜ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʝʜʠʯʥʠʡ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè  

ʤ. ʂʦʩʪʷʥʪʠʥʽʚʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣ. ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʚʦʢʫʶʪʴ  ʟʨʦʩʪʘʥʥʷ ʪʨʠʚʦʛʠ ʪʘ ʨʦʟʚʠʪʦʢ ʪʨʠʚʦʞʥʠʭ 

ʨʦʟʣʘʜʽʚ ʫ ʥʘʩʝʣʝʥʥʷ. ʉʚʦʻʶ ʯʝʨʛʦʶ, ʪʨʠʚʦʞʥʽ ʨʦʟʣʘʜʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʦʨʛʘʥʽʟʤʫ: ʘʢʪʠʚʘʮʽʻʶ ʩʠʤʧʘʪʠʢʦ-ʘʜʨʝʥʘʣʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʟʤʽʥʘʤʠ ʽʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʽ, ʚʝʛʝʪʘʪʠʚʥʦ-ʚʽʩʮʝʨʘʣʴʥʠʤʠ ʪʘ ʛʦʨʤʦʥʘʣʴʥʠʤ 

ʧʦʨʫʰʝʥʥʷʤʠ [6]. 

ʉʫʯʘʩʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦʩʣʽʜʥʠʢʽʚ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʚʟʘʻʤʦʜʽʶ ʩʦʤʘʪʠʯʥʠʭ ʩʢʘʨʛ ʧʘʮʽʻʥʪʽʚ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ, ʷʢʽ ʥʝ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʦʨʛʘʥʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ʊʘʢʽ ʙʽʦ-ʧʩʠʭʦ-

ʩʦʮʽʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚ ʷʢʠʭ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʩʬʝʨ çʦʩʦʙʠʩʪʽʩʪʴ-

ʩʠʪʫʘʮʽʷè, ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʟʜʽʣʫ ʧʩʠʭʦʩʦʤʘʪʠʯʥʠʭ ʨʦʟʣʘʜʽʚ [1, 5]. 

ʂʦʥʮʝʧʮʽʷ ʧʩʠʭʦʩʦʤʘʪʠʯʥʦʛʦ ˇʝʥʝʟʫ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʧʦʯʘʣʘ 

ʨʦʟʚʠʪʦʢ ʱʝ ʫ XIX  ʩʪʦʨʽʯʯʽ, ʢʦʣʠ ʚ ʢʣʘʩʠʯʥʠʭ ʪʨʫʜʘʭ ɿ.ʌʨʝʡʜʘ ʚʧʝʨʰʝ ʙʫʚ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʟʚôʷʟʦʢ ʩʦʤʘʪʠʯʥʠʭ ʩʢʘʨʛ ʪʘ ʧʩʠʭʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. ɺ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʘʛʘʪʦ ʘʚʪʦʨʽʚ ʚʩʝ ʯʘʩʪʽʰʝ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʮʽʻʾ ʪʝʤʠ, ʚʽʜʟʥʘʯʘʷ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ,  ʚʠʥʠʢʥʝʥʥʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʪʨʘʚʥʦʾ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ  ʧʦʯʘʪʢʦʚʦʶ ʣʘʥʢʦʶ 

ʧʘʪʦʛʝʥʝʟʫ ʪʘ ʨʘʟʦʤ ʽʟ ʛʝʥʝʪʠʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʤʦʪʦʨʥʠʭ 

ʧʦʨʫʰʝʥʴ ʪʘ ʚʽʩʮʝʨʘʣʴʥʽ ʟʤʽʥʠ. 
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ʊʨʘʚʣʝʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ï ʮʝ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ  ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʪʦʤʫ ʩʚʦʻʯʘʩʥʠʡ ʢʦʥʪʨʦʣʴ ʮʠʭ 

ʬʫʥʢʮʽʡ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʟʘʛʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʩʦʙʠʩʪʦʩʪʽ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ  

ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʞʠʪʪʻʟʘʙʝʟʧʝʯʫʶʯʠʭ ʬʫʥʢʮʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʾ ʚʟʘʻʤʦʜʽʾ: ʷʢʽʩʪʴ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʤʽʞ ʦʩʦʙʠʩʪʠʤʠ ʟʚôʷʟʢʘʤʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʩʪʘʥʫ ʝʤʦʮʽʡʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ [4].  

ʅʝʡʨʦʬʽʟʽʦʣʦʛʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʩʪʨʘʭ, ʪʨʠʚʦʛʘ ʪʘ ʘʬʝʢʪʠʚʥʽ ʨʝʘʢʮʽʾ  

ʟʘʣʠʰʘʶʪʴ ʩʣʽʜʽʚ ʝʬʝʢʪ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʪʘʥʽ ʦʨʛʘʥʽʟʤʫ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʋ.ʂʝʥʥʦʥʘ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ɺ.ʍʝʩʩʘ ʽʟ ʩʪʠʤʫʣʷʮʽʻʶ ʤʦʟʢʦʚʠʭ 

ʮʝʥʪʨʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʜʥʘʢʦʚʽ ʝʤʦʮʽʡʥʽ, ʚʝʛʝʪʘʪʠʚʥʽ ʪʘ ʛʦʨʤʦʥʘʣʴʥʽ ʨʝʘʢʮʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʷʢ ʟʦʚʥʽʰʥʽʤʠ ʧʦʜʨʘʟʥʠʢʘʤʠ, ʪʘʢ ʽ ʷʢ ʥʘʩʣʽʜʦʢ 

ʘʢʪʠʚʘʮʽʾ ʤʦʟʢʦʚʠʭ ʮʝʥʪʨʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʽʜʢʦʨʢʦʚʠʭ 

ʫʪʚʦʨʝʥʥʷʭ ï ʪʘʣʘʤʫʩʽ ʪʘ ʛʽʧʦʪʘʣʘʤʫʩʽ [3, 7].  

ʋʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʧʩʠʭʦʩʦʤʘʪʠʯʥʽ ʘʩʧʝʢʪʠ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʝʨʘʧʝʚʪʽʚ,  ʧʩʠʭʦʪʝʨʘʧʝʚʪʽʚ ʽ 

ʧʩʠʭʦʣʦʛʽʚ. ʊʘʢʦʞ, ʫ ʙʘʛʘʪʴʦʭ ʧʨʘʮʷʭ, ʜʠʩʢʫʩʽʡʥʠʤʠ ʤʦʤʝʥʪʘʤʠ ʟʘʣʠʰʘʶʪʴʩʷ 

ʧʠʪʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ  ʭʘʨʯʫʚʘʥʥʷ, ʩʧʦʩʦʙʫ  ʞʠʪʪʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʜʠʪʠʥʩʪʚʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ [2]. 

ʎʽʣʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʠʪʠ ʩʪʘʥ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʪʨʠʚʦʛʠ. 

ʄʝʪʦʜʠ ʪʘ ʤʘʪʝʨʽʘʣʠ. ɹʫʣʦ ʦʙʩʪʝʞʝʥʦ 115 ʧʘʮʽʻʥʪʽʚ ʥʘ ʙʘʟʽ ɼʝʨʞʘʚʥʦʛʦ 

ʟʘʢʣʘʜʫ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʝʜʠʯʥʠʡ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ 

ʄʆɿ ʋʢʨʘʾʥʠè ʽʟ ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʪʨʠʚʦʛʠ, ʟ ʥʠʭ 55 ʯʦʣʦʚʽʢʽʚ (47,8%) 

ʪʘ 60 ʞʽʥʦʢ (52,1%) ʫ ʚʽʮʽ ʚʽʜ 25 ʜʦ 75 ʨʦʢʽʚ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ ʽ 

ʩʧʨ̫ʤʦʚʘʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʾʾ ʧʩʠʭʽʢʠ: ʨʝʘʢʪʠʚʥʫ ʪʨʠʚʦʞʥʽʩʪʴ (ʈʊ), 

ʦʩʦʙʠʩʪʽʩʥʫ ʪʨʠʚʦʞʥʽʩʪʴ (ʆʊ), ʨʽʚʝʥʴ ʜʝʧʨʝʩʽʾ (ʈɼ). ʈʽʚʥʽ ʪʨʠʚʦʞʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʫ ʦʧʠʪʫʚʘʣʴʥʠʢʘ, ʨʘʟʦʙʣʝʥʦʛʦ ʏ.ɼ. ʉʧʽʣʙʝʨʛʦʤ (ʉʐɸ) 
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ʪʘ ʘʜʘʧʪʦʚʘʥʦʛʦ ʖ.ʃ. ʍʘʥʽʥʠʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘʩʦʙʦʤ ʩʘʤʦʦʮʽʥʢʠ ʚʩʪʘʥʦʚʠʪʠ 

ʨʽʚʝʥʴ ʈʊ ʷʢ ʩʪʘʥʫ ʥʘ ʮʝʡ ʯʘʩ, ʽ ʆʊ ʷʢ ʩʪʽʡʢʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʣʶʜʠʥʠ. ɼʣʷ 

ʦʮʽʥʢʠ ʜʝʧʨʝʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʢʘʣʫ ɿʫʥʛʘ. ɼʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʩʪʘʥʫ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʚ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ.  

ʈʝʟʫʣʴʪʘʪʠ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʩʦʙʠʩʪʽʩʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ (78,8%); ʧʦʤʽʨʥʠʡ ʨʽʚʝʥʴ ʨʝʘʢʪʠʚʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ (82%). ʂʣʽʥʽʯʥʦ 

ʚʘʛʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʧʨʝʩʽʾ ʧʦ ʰʢʘʣʽ ɿʫʥʛʘ ʙʫʣʦ ʥʝ ʚʠʷʚʣʝʥʦ.  

ɺʽʜʤʽʯʘʣʦʩʴ ʧʦʨʫʰʝʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ: ʪʨʠʚʦʞʥʽʩʪʴ ï 56%, 

ʧʽʜʚʠʱʝʥʘ ʜʨʘʪʽʚʣʠʚʽʩʪʴ ï 30%, ʩʪʦʤʣʶʚʘʥʽʩʪʴ ï 28%, ʟʘʥʝʧʦʢʦʻʥʥʷ ï 34%, 

ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ï 21%, ʚʥʫʪʨʽʰʥʷ ʥʘʧʨʫʛʘ ï 15%, ʝʤʦʮʽʡʥʘ 

ʣʘʙʽʣʴʥʽʩʪʴ ï 14%, ʨʦʟʣʘʜ ʩʥʫ ï 17%, ʟʥʠʞʝʥʥʷ ʬʦʥʫ ʥʘʩʪʨʦʶ ï 16%. 

ɿ ʙʦʢʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʘʮʽʻʥʪʠ ʚʽʜʤʽʯʘʣʠ: ʚʽʜʯʫʪʪʷ 

ʨʦʟʧʠʨʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʧʨʘʚʦʛʦ ʧʽʜʨʝʙʝʨôʷ ʯʠ ʝʧʽʛʘʩʪʨʽʶ ï 45%, ʧʝʯʽʷ ï 28%, 

ʚʽʜʯʫʪʪʷ ʛʽʨʢʦʪʠ ʫ ʨʦʪʽ ï 37%, ʧʦʨʫʰʝʥʥʷ ʘʧʝʪʠʪʫ ï 62%, ʪʦʰʥʦʪʫ ï 13%, 

ʟʜʫʪʪʷ ʞʠʚʦʪʘ ï  43%. 

ʊʘʙʣʠʮ ̫1 

ʈʝʟʫʣʴʪʘʪʠ ʋɿɼ ʧʝʯʽʥʢʠ ʽ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ 

ʈʝʟʫʣʴʪʘʪʠ ɺʽʜʥʦʩʥʠʡ ʧʦʢʘʟʥʠʢ (%) 

ʋɿɼ ʧʝʯʽʥʢʠ 

ɼʠʬʫʟʥʽ ʟʤʽʥʠ 65, 22  

ʅʦʨʤʘ  25,22 

ɺʦʛʥʠʱʝʚʽ ʟʤʽʥʠ 4,78 

ʇʦʻʜʥʘʥʽ ʟʤʽʥʠ 4,78 

ʋɿɼ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ 

ʍʨʦʥʽʯʥʽ ʟʤʽʥʠ 60,02 

 ɾʂʍ 24,35 

ɼʠʩʭʦʣʽʷ  15,65 
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ʇʽʜ ʯʘʩ ʋɿɼ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 74,78% 

ʧʘʮʽʻʥʪʽʚ ʤʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʧʝʯʽʥʢʠ ʫ ʚʠʜʽ ʭʨʦʥʽʯʥʠʭ ʜʠʬʫʟʥʠʭ 

ʟʤʽʥ ʪʘ ʧʦʻʜʥʘʥʠʭ ʟʤʽʥ; ʫ 84,35% ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʭʨʦʥʽʯʥʽ ʟʤʽʥʠ ʞʦʚʯʥʦʛʦ 

ʤʽʭʫʨʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ  24%  ɾʂʍ,  ʫ 15,65% ʚʠʷʚʣʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ 

ʨʦʙʦʪʠ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʫ ʚʠʜʽ ʜʠʩʭʦʣʽʡ. 

ʋɿɼ ʧʝʯʽʥʢʠ ʪʘ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʚʩʪʘʥʦʚʠʣʦ ʥʘʩʪʫʧʥʫ ʧʘʪʦʣʦʛʽʶ (ʪʘʙʣ. 1).  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʥʘʷʚʥʽʩʪʴ ʝʤʦʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ ʚ ʦʩʽʙ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʪʘʥ ʪʨʠʚʦʛʠ, ʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʢʦʥʬʣʽʢʪʥʽʩʪʴ ʧʝʨʝʚʘʞʥʽ ʩʢʣʘʜʦʚʽ 

ʢʘʨʪʠʥʠ ʦʩʦʙʠʩʪʦʩʪʽ ʭʚʦʨʠʭ ʽʟ ʧʘʪʦʣʦʛʽʻʶ ʧʝʯʽʥʢʠ ʪʘ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʽʟ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʧʦʟʠʪʠʚʥʦ ʚʽʜʦʙʨʘʞʫʻʪʴʩʷ ʥʘ ʝʤʦʮʽʡʥʦʤʫ ʩʪʘʥʽ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. ʈʦʟʨʦʙʢʘ ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ʜʣʷ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚʨʘʭʦʚʫʻ ʥʝ ʪʽʣʴʢʠ ʥʦʟʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʘʣʝ ʡ ʦʩʦʙʠʩʪʽʩʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. 
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ʉɽɿʆʅʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɽʊɯʆʃʆɻɯɰ ʊɸ 

ɸʅʊʀɹɯʆʊʀʂʆʈɽɿʀʉʊɽʅʊʅʆʉʊɯ ɿɹʋɼʅʀʂɯɺ ɻʆʉʊʈʀʍ 

ʊʆʅɿʀʃɯʊɯɺ ʋ ɼʆʈʆʉʃʀʍ ʊɸ ɼɯʊɽʁ ɿɸ 2019 ʈɯʂ 

 

ɺʦʨʦʙʝʮʴ ɺʽʨʘ ɺʘʩʠʣʽʚʥʘ, 

ɸʩʠʩʪ. ʢʘʬʝʜʨʠ  

ʄʘʢʘʨʯʫʢ ɺʽʢʪʦʨʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʗʨʦʰʦʚʝʮʴ ɭʚʛʝʥʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪʠ 

ʄʝʜʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ɼɺʅɿ çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ.ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʩʪʨʠʡ ʧʝʨʚʠʥʥʠʡ ʪʦʥʟʠʣʽʪ - ʮʝ ʛʦʩʪʨʠʡ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʣʽʤʬʦʾʜʥʦʛʦ ʢʽʣʴʮʷ ʛʣʦʪʢʠ ʟ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʤʠ ʤʽʩʮʝʚʠʤʠ ʟʤʽʥʘʤʠ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʠʛʜʘʣʠʢʘʭ. ɿʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʦʥʟʠʣʽʪʠ ʧʦʩʽʜʘʶʪʴ 2 ʤʽʩʮʝ, 

ʧʽʩʣʷ ɻʈɺɯ, ʦʩʪʘʥʥʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʯʘʩʪʦ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʪʦʥʟʠʣʽʪʘʤʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʝʪʽʦʣʦʛʽʾ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʘʢʪʠʚʘʮʽʷ  ʤʽʢʨʦʬʣʦʨʠ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʻ ʧʨʠ-

ʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʪʦʥʟʠʣʽʪʫ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʯʘʩʪʽʰʝ 

ʟʘ ʚʩʝ ʧʘʮʽʻʥʪʠ ʥʘʤʘʛʘʶʪʴʩʷ ʣʽʢʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ. ʃʝʛʢʠʡ ʜʦʩʪʫʧ ʜʦ ʣʽʢʽʚ, ʘ ʩʘʤʝ 

ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʽ ʭʚʦʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʩʘʤʦʣʽʢʫʚʘʥʥʽ ʟʙʽʣʴʰʫʻ ʯʘʩʪʦʪʫ 

ʚʠʥʠʢʥʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʉʘʤʝ ʮʷ ʦʙʩʪʘʚʠʥʘ ʤʘʻ ʥʝʩʧʨʠʷʪʣʠʚʫ  

ʜʠʥʘʤʽʢʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʝʪʽʦʣʦʛʽʶ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʙʫʜʥʠʢʽʚ ʛʦʩʪʨʦʛʦ 

ʪʦʥʟʠʣʽʪʫ, ʚʠʟʥʘʯʠʪʠ ʧʨʦʚʽʜʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʧʨʠʨʦʜʠ ʪʘ ʾʭ 

ʘʥʪʠʙʽʦʪʠʢʦʯʫʪʣʠʚʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʟʦʥʫ ʪʘ ʚʽʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ 377 

ʽʩʪʦʨʽʡ ʭʚʦʨʦʙ ʟʘ ʧʝʨʽʦʜ 2019 ʨʦʢʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʙʘʟʽ ʆʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʽʥʬʝʢʮʽʡʦʾ 

ʣʽʢʘʨʥʽ ʤ. ʋʞʛʦʨʦʜ. ʂʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʝʥʥʷ ʙʫʣʠ: ʛʦʩʪʨʠʡ ʧʝʨʚʠʥʥʠʡ 

ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʪʦʥʟʠʣʽʪ, ʚʽʢ  ʧʘʮʽʻʥʪʽʚ, ʩʝʟʦʥ ʚʠʷʚʣʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʝʪʽʦʣʦʛʽʷ 

ʟʙʫʜʥʠʢʘ ʪʘ  ʡʦʛʦ ʘʥʪʠʙʽʦʪʠʢʦʯʫʪʣʠʚʽʩʪʴ, ʫʩʢʣʘʜʥʝʥʥʷ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ çExcelè. 
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ʈʝʟʫʣʴʪʘʪʠ. ʇʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ, ʜʽʪʝʡ (ʚʽʢʦʤ ʜʦ 18 ʨʦʢʽʚ) 

202 ʪʘ ʜʦʨʦʩʣʽ 175 ʽʩʪʦʨʽʡ ʭʚʦʨʦʙ, ʱʦ ʩʢʣʘʜʘʻ 53,6% ʪʘ 46,4% ʚʽʜʧʦʚʽʜʥʦ. ʋ ʛʨʫʧʽ 

çʜʦʨʦʩʣʽè ʚʠʜʽʣʝʥʦ 196 ʽʟʦʣʷʪʽʚ, ʫ ʛʨʫʧʽ çʜʽʪʠè 233. ʊʘʢʦʞ ʟʜʽʡʩʥʝʥʦ ʨʦʟʧʦʜʽʣ ʟʘ 

ʩʝʟʦʥʘʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʝʚʘʣʶʶʯʠʤʠ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ 

ʟʙʫʜʥʠʢʘʤʠ ʚ ʜʦʨʦʩʣʠʭ ʪʘ ʜʽʪʝʡ ʻ Str.pneumoniae, ʷʢʽ ʚʠʜʽʣʷʣʠʩʷ ʫ 63% ʽ 54% 

ʚʽʜʧʦʚʽʜʥʦ ʪʘ S.aureus -  ʫ 16% ʜʦʨʦʩʣʠʭ ʪʘ 24% ʜʽʪʝʡ. ʉʝʨʝʜ ʜʦʨʦʩʣʠʭ ʪʘʢʦʞ  

ʚʠʜʽʣʝʥʦ  Str.pyogenes 3%, Enterobacter cloacae 1%, Str.agalacticae  4%,  

Str.epidermidis 12%. ʋ ʜʽʪʝʡ ʚʠʜʽʣʷʣʠʩʴ Str.pyogenes 3%,  Staph. epidermidis 1%, 

Str.agalacticae 1%, Enterobacter cloacae 1%. ɺ ʽʩʪʦʨʽʷʭ ʭʚʦʨʦʙ ʜʽʘʛʥʦʩʪʦʚʘʥʦ 

ʛʦʩʪʨʠʡ ʪʦʥʟʠʣʽʪ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦʾ ʝʪʽʦʣʦʛʽʾ, ʱʦ ʩʢʣʘʜʘʣʦ 13% ʫ ʜʽʪʝʡ ʪʘ 1% ʫ 

ʜʦʨʦʩʣʠʭ. ɿʘ ʜʘʥʠʤʠ ʘʥʪʠʙʽʦʪʠʢʦʛʨʘʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʤʠ ʚʽʜʥʦʩʥʦ 

Str.pneumoniae ʚʠʷʚʠʣʠʩʴ ʮʝʬʘʣʦʩʧʦʨʠʥʠ ɯɯɯ ï ɯV ʧʦʢʦʣʽʥʴ, ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʷʢʠʭ 

ʚʠʷʚʣʝʥʘ ʫ 91% ʽʟʦʣʷʪʽʚ ʜʦʨʦʩʣʠʭ ʽ  ʜʽʪʝʡ. ʇʨʠ ʚʠʜʽʣʝʥʥʽ S.aureus ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ 

ʥʘʡʢʨʘʱʝ ʩʝʙʝ ʧʦʢʘʟʘʣʠ ʬʪʦʨʭʽʥʦʣʦʥʠ ʪʘ ʮʝʬʘʣʦʩʧʦʨʠʥʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʪʨʠʭ 

ʩʢʣʘʜʘʣʘ 97%. ʋ ʜʽʪʝʡ ʮʽ ʧʨʝʧʘʨʘʪʠ ʙʫʣʠ ʝʬʝʢʪʠʚʥʽ ʫ 98% ʽ 95% ʚʽʜʧʦʚʽʜʥʦ.  

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʤʽʥʫʶʯʠʤʠ  ʟʙʫʜʥʠʢʘʤʠ ʛʦʩʪʨʦʛʦ 

ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʪʦʥʟʠʣʽʪʫ ʻ Str.pneumoniae ʪʘ S.aureus. ɺʠʷʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʝʪʽʦʣʦʛʽʾ ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʪʘ ʾʭ ʘʥʪʠʙʽʦʪʠʢʦʯʫʪʣʠʚʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ, ʪʦʤʫ 

ʮʽ ʦʙʩʪʘʚʠʥʠ ʤʦʞʫʪʴ ʚʥʦʩʠʪʠ ʢʦʨʝʢʪʠʚʠ ʫ  ʝʤʧʽʨʠʯʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ 

1. ɯʥʬʝʢʮʽʡʥʽ ʭʚʦʨʦʙʠ: ʧʽʜʨʫʯʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʤʝʜʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ / ʆ. ɸ. ɻʦʣʫʙʦʚʩʴʢʘ [ʪʘ ʽʥ.]; ʟʘ ʨʝʜ. ʆ. ɸ. ɻʦʣʫʙʦʚʩʴʢʦʾ. - 2-ʝ ʚʠʜ., 

ʧʝʨʝʨʦʙʣ. ʽ ʜʦʧʦʚ. - ʂʠʾʚ: ʄʝʜʠʮʠʥʘ, 2018. - 686 ʩ.: ʪʘʙʣ., ʽʣ. - ɹʽʙʣʽʦʛʨ.: ʩ. 677-

681. 

2. ʆʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʽʷ: ʇʽʜʨʫʯʥʠʢ ʜʣʷ ʤʝʜ. ɺʅɿ ɯV ʨ.ʘ. ð 3-ʪʻ ʚʠʜ., ʚʠʧʨ. 

ɿʘʪʚʝʨʜʞʝʥʦ ʄʆʅ / ɿʘʙʦʣʦʪʥʠʡ ɼ.ɯ., ʄʽʪʽʥ ʖ.ɺ. ʪʘ ʽʥ. ð ʂ., 2017. ð 472 ʩ. + 

32 ʩ. ʢʦʣʴʦʨ. ʚʢʣ. 
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ʂʆʄʆʈɹɯɼʅɯʉʊʔ ʋ ʉʋɼʆɺʆ-ʄɽɼʀʏʅɯʁ ɽʂʉʇɽʈʊʀɿɯ  

 

ɻʝʨʘʩʠʤʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ɻʝʨʘʩʠʤʝʥʢʦ ʂʦʩʪʷʥʪʠʥ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ 

ɻʝʨʘʩʠʤʝʥʢʦ ɺʽʢʪʦʨʽʷ ɺʘʣʝʨʽʾʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʃʠʤʘʥ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʊʝʨʤʽʥ çʢʦʤʦʨʙʽʜʥʽʩʪʴè (comorbidity) ʙʫʚ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

Feinstein ʚ 1970 ʨ. ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʩʥʫʚʘʥʥʷ çʣʶʙʠʭ ʢʣʽʥʽʯʥʠʭ ʩʫʪʥʦʩʪʝʡ, ʷʢʽ 

ʚʠʷʚʣʷʶʪʴʩʷ ʘʙʦ ʚʠʷʚʣʷʣʠʩʷ ʚ ʘʥʘʤʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʮʽʻʥʪʘè. ɹʫʣʦ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʢʦʤʦʨʙʽʜʥʽʩʪʴè (Silberstein S.D. et al., 

1998), ʷʢ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʜʚʦʭ ʽ/ʘʙʦ ʙʽʣʴʰʝ ʩʠʥʜʨʦʤʽʚ (ʪʨʘʥʩʩʠʥʜʨʦʤʘʣʴʥʘ 

ʢʦʤʦʨʙʽʜʥʽʩʪʴ) ʘʙʦ ʟʘʭʚʦʨʶʚʘʥʴ (ʪʨʘʥʩʥʦʟʦʣʦʛʽʯʥʘ ʢʦʤʦʨʙʽʜʥʽʩʪʴ) ʫ ʦʜʥʦʛʦ 

ʧʘʮʽʻʥʪʘ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʘʙʦ ʪʽ, ʱʦ ʟʙʽʛʘʶʪʴʩʷ ʫ 

ʯʘʩʽ (ʭʨʦʥʦʣʦʛʽʯʥʘ ʢʦʤʦʨʙʽʜʥʽʩʪʴ) (ʉʦʙʝʥʥʠʢʦʚ ɺ.ʉ., ɹʝʣʷʣʦʚ ʌ.ʀ., 2010). 

ʂʦʥʮʝʧʮʽʷ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʟʘʨʦʜʠʣʘʩʷ ʽ ʩʧʦʯʘʪʢʫ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ ʧʩʠʭʽʘʪʨʽʾ (ʆʩʠʧʦʚʘ ɺ.ɺ., ɺʦʟʥʝʩʝʥʩʢʘʷ ʊ.ɻ., 2007). ɺ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʮʷ ʢʦʥʮʝʧʮʽʷ ʚʠʡʰʣʘ ʟʘ ʨʘʤʢʠ ʧʩʠʭʽʘʪʨʠʯʥʦʾ ʥʘʫʢʠ, ʩʪʘʣʘ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʤʝʜʠʮʠʥʠ ʽ ʧʨʠʜʙʘʣʘ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʽ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʢʦʤʦʨʙʽʜʥʠʭ 

ʧʦʨʫʰʝʥʴ ʚʘʞʣʠʚʦ ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʪʘʢ ʷʢ ʢʦʤʦʨʙʽʜʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʨʽʜʢʦ ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʦʜʠʥ ʦʜʥʦʛʦ. ʂʦʥʮʝʧʮʽʷ 

ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʩʧʽʚʽʩʥʫʶʪʴ ʩʪʘʥʽʚ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʧʝʨʝʙʽʛ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʽ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ, ʘʣʝ ʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʦʙ'ʻʜʥʫʶʪʴ ʦʩʥʦʚʥʝ ʽ ʢʦʤʦʨʙʽʜʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʝʪʽʦʣʦʛʽʯʥʠʭ ʽ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʽ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʣʽʢʫʚʘʥʥʷ (ʆʩʠʧʦʚʘ ɺ.ɺ., ɺʦʟʥʝʩʝʥʩʢʘʷ ʊ.ɻ., 2007). ʋ 

ʩʫʜʦʚʽʡ ʤʝʜʠʮʠʥʽ ʧʨʦʙʣʝʤʘ ʚʟʘʻʤʦʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʪʘ ʪʘʥʘʪʦʛʝʥʝʟ ʯʘʩʦʤ ʻ 
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ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʦ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʜʥʦʟʥʘʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʚʽʜʥʦʛʦ ʬʘʢʪʦʨʫ ʚ 

ʥʘʩʪʘʥʥʽ ʧʝʚʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦ ʩʪʘʥʫ ʯʠ ʩʤʝʨʪʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ ʝʢʩʧʝʨʪʠʟʽ, ʟʦʢʨʝʤʘ, ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 

ʢʦʤʦʨʙʽʜʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ ʩʪʘʥ ʧʦʪʝʨʧʽʣʦʾ ʦʩʦʙʠ ʘʙʦ ʦʩʦʙʠ, ʱʦ ʟʘʛʠʥʫʣʘ, ʤʦʞʝ 

ʙʫʪʠ ʨʽʟʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʦʨʙʽʜʥʽʩʪʴ ʫ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ 

ʝʢʩʧʝʨʪʠʟʽ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʟʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦ ʩʪʘʥʫ ʧʨʦʙʣʝʤʠ. 

ʄʝʪʦʜʠ ʪʘ ʤʘʪʝʨʽʘʣ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʛʫʚʘʣʠ ʜʘʥʽ ʘʥʘʣʽʟʫ 

ʘʢʪʽʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʫʧʽʚ, ʱʦ ʚʠʢʦʥʘʥʽ ʚ ɼʦʥʝʮʴʢʦʤʫ 

ʦʙʣʘʩʥʦʤʫ ʙʶʨʦ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 20165 ʘʢʪʽʚ ʪʘ ʚʠʷʚʣʝʥʦ 

435 ʚʠʧʘʜʢʽʚ ʧʦʣʽʪʨʘʚʤʠ ʟʽ ʩʤʝʨʪʝʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ, ʱʦ ʩʢʣʘʜʘʻ 2,17% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʪʝʨʧʽʣʠʭ, ʩʝʨʝʜ ʷʢʠʭ 136 ʪʨʫʧʽʚ ʦʩʽʙ, ʱʦ ʧʝʚʥʠʡ ʯʘʩ 

ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʣʽʢʫʚʘʥʥʽ ʚ ʩʪʘʮʽʦʥʘʨʽ (ʚʽʜ 5 ʛʦʜʠʥ ʜʦ 10 ʜʽʙ).  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʫʪʚʦʨʝʥʥʷ ʩʧʦʣʫʯʝʥʠʭ 

ʫʰʢʦʜʞʝʥʴ ʙʫʣʠ: ʚʠʨʦʙʥʠʯʘ ʪʨʘʚʤʘ ï 25%, ʘʚʪʦʪʨʘʚʤʘ ï 21,4%, ʧʘʜʽʥʥʷ ʟʽ 

ʟʥʘʯʥʦʾ ʚʠʩʦʪʠ ï 17,2%, ʧʦʙʫʪʦʚʘ ʪʨʘʚʤʘ ï 4,4%, ʨʝʡʢʦʚʘ ʪʨʘʚʤʘ ï 6,8%, 

ʤʦʪʦʪʨʘʚʤʘ ï 4,7%, ʚʠʙʫʭ ï 2,6% ʪʘ ʽʥʰʽ ʧʨʠʯʠʥʠ ï 17,8 %. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʽʜʥʦʩʥʦ ʯʘʩʪʦ ʤʘʣʠ ʤʽʩʮʝ 

ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʩʫʤʽʩʥʠʤʠ ʟ ʞʠʪʪʷʤ: ʧʝʨʝʣʦʤ ʤʦʟʢʦʚʦʛʦ 

ʯʝʨʝʧʘ ï 44%, ʫʰʢʦʜʞʝʥʥʷ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ï 59,7%, 

ʨʦʟʨʠʚʰʠ ʘʦʨʪʠ ï 4,4%, ʛʝʤʦʧʝʨʠʪʦʥʝʫʤ ï 37,2%, ʛʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩ ï 41,9%.  

ɹʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʙʫʣʠ: ʪʨʘʚʤʘʪʠʯʥʠʡ ʰʦʢ ï 58,6%, 

ʛʦʩʪʨʝ ʟʘʛʘʣʴʥʝ ʥʝʜʦʢʨʽʚôʷ ï 17,3%, ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ï 3,7%, 

ʛʝʤʦʪʦʨʘʢʩ ï 2,6%, ʞʠʨʦʚʘ ʝʤʙʦʣʽʷ ʣʝʛʝʥʽʚ ï 5%, ʛʥʽʡʥʘ ʧʥʝʚʤʦʥʽʷ ï 2,6%, ʽʥʰʽ 

ʫʩʢʣʘʜʥʝʥʥʷ ï 13,6%. ʋ 34,5% ʚʠʧʘʜʢʽʚ ʫ ʢʨʦʚʽ ʟʘʛʠʙʣʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʫ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʋ 3,1% ʚʠʧʘʜʢʽʚ ʤʘʣʠ ʤʽʩʮʝ ʦʧʽʢʠ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ.  
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ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʫ ʚʠʧʘʜʢʘʭ ʧʦʣʽʪʨʘʚʤʠ, ʷʢʽ ʥʘʤʠ 

ʜʦʩʣʽʜʞʝʥʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʥʘ ʢʽʣʴʢʽʩʪʴ ʫʰʢʦʜʞʝʥʴ ʦʨʛʘʥʽʚ (ʚʽʜ 2-ʭ ʜʦ 11-ʪʠ) 

ʘʥʘʪʦʤʦ-ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʟ ʨʽʟʥʠʤ ʦʙʩʷʛʦʤ ʫʰʢʦʜʞʝʥʴ. 

 

22% ʧʦʪʝʨʧʽʣʠʭ ʤʘʣʠ 2-3 ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʧʦʩʣʫʞʠʣʠ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ, ʘ 

ʙʽʣʴʰʝ 60% ʧʦʪʝʨʧʽʣʠʭ ʤʘʣʠ ʚʽʜ 5-ʪʠ ʜʦ 11-ʪʠ ʫʰʢʦʜʞʝʥʴ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʩʧʦʣʫʯʝʥʥʷ ʃʆʈ ʪʨʘʚʤʠ ʟ ʽʥʰʠʤʠ 

ʫʰʢʦʜʞʝʥʥʷʤʠ ʧʨʠ ʧʦʣʽʪʨʘʚʤʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʫʰʢʦʜʞʝʥʥʷ ʚʫʭʘ ʡ ʥʦʩʘ 

ʟʘʢʦʥʦʤʽʨʥʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʦʶ ʪʨʘʚʤʦʶ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʘʥʘʪʦʤʽʯʥʠʤ ʚʟʘʻʤʦʟʚôʷʟʢʦʤ ʮʠʭ ʦʨʛʘʥʽʚ. ɯ ʨʘʟʦʤ ʟ ʪʠʤ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʪʷʞʢʽʩʪʴ ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʧʨʠ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʽʡ ʪʨʘʚʤʽ ʥʘʡʯʘʩʪʽʰʝ ʥʝ ʜʦʟʚʦʣʷʻ 

ʢʣʽʥʽʮʠʩʪʦʚʽ ʨʦʟʧʽʟʥʘʪʠ ʪʨʘʚʤʫ ʃʆʈ ʦʨʛʘʥʽʚ, ʪʘʢ ʚ 23% ʚʠʧʘʜʢʽʚ ʚ ʦʩʽʙ ʥʝ 

ʚʠʷʚʣʝʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʚ ʩʪʘʮʽʦʥʘʨʽ, ʃʆʈ ʦʨʛʘʥʽʚ, ʘ ʚʦʥʠ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʨʦʟʪʠʥʫ ʪʨʫʧʘ.  

ʇʝʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʽʩʮʝ ʢʦʤʙʽʥʦʚʘʥʠʭ ʫʰʢʦʜʞʝʥʴ ʫ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʪʨʘʚʤʠ ʜʘʻ ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ (ʪʘʙʣ. 2), ʟʛʽʜʥʦ ʷʢʠʭ 

ʢʦʤʙʽʥʘʮʽʷ ʪʨʘʚʤʠ ʡ ʦʧʽʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 18,2 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, 

ʱʦ ʟʘʛʠʥʫʣʠ ʚʥʘʩʣʽʜʦʢ ʪʨʘʚʤʠ. 
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ʊʘʙʣʠʮʷ 1  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʙʽʥʘʮʽʡ ʤʝʭʘʥʽʯʥʦʾ ʪʘ ʪʝʨʤʽʯʥʦʾ ʪʨʘʚʤʠ 

ʍʘʨʘʢʪʝʨ ʡ ʣʦʢʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʯʥʦʾ 

ʪʨʘʚʤʠ 
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ɿ ʥʠʭ ʟ ʪʝʨʤʽʯʥʠʤʠ 

ʫʰʢʦʜʞʝʥʥʷʤʠ 
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ʉʪʨʫʩ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 17 4 15 2 

ɿʘʙʠʪʪʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ  101 13 69 - 

ʇʝʨʝʣʦʤ ʯʝʨʝʧʘ 41 13 32 - 

ʇʝʨʝʣʦʤ ʢʨʫʧʥʠʭ ʢʽʩʪʦʢ 48 5 36 3 

ʇʝʨʝʣʦʤ ʨʝʙʝʨ 84 1 61 12 

ʇʝʨʝʣʦʤʠ ʭʨʝʙʪʘ ʪʘ ʪʘʟʫ 60 10 33 14 

ʄʥʦʞʠʥʥʽ ʧʝʨʝʣʦʤʠ (ʧʦʣʽʪʨʘʚʤʘ) 62 13 41 15 

ɯʥʰʽ ʫʰʢʦʜʞʝʥʥʷ 76 8 36 16 

ɺʩʴʦʛʦ 489 67 323 62 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʽʩʪʦʨʽʡ ʭʚʦʨʦʙʠ ʦʩʽʙ, ʱʦ ʤʘʣʠ ʩʧʦʣʫʯʝʥʽ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ 

ʫʰʢʦʜʞʝʥʥʷ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʷʢ 

ʪʨʘʚʤʘʪʠʯʥʘ ʯʠ ʦʧʽʢʦʚʘ ʭʚʦʨʦʙʘ ʪʘ ʤʘʶʪʴ ʦʟʥʘʢʠ ʧʦʣʽʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʷʞʢʦʩʪʽ ʪʨʘʚʤʠ ʫ ʦʩʽʙ ʟ ʧʦʣʽʪʨʘʚʤʦʶ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʣʝʛʢʽ ʡ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ʫʰʢʦʜʞʝʥʥʷ ʤʘʣʠ 0,5% ʧʦʪʝʨʧʽʣʠʭ; ʪʷʞʢʽ, ʙʝʟ 

ʟʘʛʨʦʟʠ ʜʣʷ ʞʠʪʪʷ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ï 8%; ʪʷʞʢʽ, ʟ ʟʘʛʨʦʟʦʶ ʜʣʷ ʞʠʪʪʷ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ï 25%; ʜʫʞʝ ʪʷʞʢʽ ʟ ʥʝʚʝʣʠʢʠʤʠ ʰʘʥʩʘʤʠ ʥʘ ʚʠʞʠʚʘʥʥʷ ï 66,5%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʜʘʥʠʭ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚ 91,5% ʚʠʧʘʜʢʽʚ ʟʘ ʰʢʘʣʦʶ ISS 

ʧʦʪʝʨʧʽʣʽ ʤʘʣʠ ʪʷʞʢʽ ʫʰʢʦʜʞʝʥʥʷ ʽʟ ʟʘʛʨʦʟʦʶ ʜʣʷ ʞʠʪʪʷ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ 

ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʚʠʧʘʜʢʠ ʟʽ ʩʤʝʨʪʝʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, 8,5% ʚʠʧʘʜʢʽʚ, ʱʦ ʥʝ ʙʫʣʠ 

ʦʮʽʥʝʥʽ, ʷʢ ʪʷʞʢʽ, ʤʦʞʥʘ ʧʝʨʝʜʙʘʯʠʪʠ, ʱʦ ʮʝ ʟʫʤʦʚʣʝʥʝ ʩʘʤʝ ʪʠʤ, ʱʦ ʨʷʜ ʜʘʥʠʭ, 

ʪʘʢʠʭ ʷʢ ʦʙôʻʤ ʢʨʦʚʦʚʪʨʘʪʠ, ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʧʽʩʣʷ ʪʨʘʚʤʠ, ʩʪʫʧʽʥʴ 
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ʘʣʢʦʛʦʣʴʥʦʛʦ ʩʧôʷʥʽʥʥʷ ʪʦʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠʩʷ. ɺʘʞʣʠʚʠʤ ʪʘʢʦʞ ʻ ʪʦʡ ʯʠʥʥʠʢ, 

ʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʜʝ ʤʦʞʫʪʴ ʙʫʪʠ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʦʟʥʘʢʠ ʢʨʦʚʦʚʠʣʠʚʽʚ, ʥʝ ʚʨʘʭʦʚʫʚʘʣʠʩʷ 

ʪʘʢʦʞ ʜʘʥʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʮʷ, ʜʝ ʤʦʞʫʪʴ ʙʫʪʠ ʤʽʢʨʦʩʢʦʧʽʯʥʽ 

ʦʟʥʘʢʠ ʟʘʙʠʪʪʷ ʩʝʨʮʷ. 

ɿ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʱʝ ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘʚʽʪʴ ʦʢʨʝʤʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ, ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʫʢʦʚʫ ʽ 

ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʚ ʪ.ʯ. ʜʣʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʙʦ ʮʝ ʚʠʤʘʛʘʻ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ 

ʪʽʣʝʩʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ. 

ʊʘʢʽ ʩʢʣʘʜʥʽ ʧʦʻʜʥʘʥʥʷ ʫʰʢʦʜʞʝʥʴ ʯʘʩʪʦ ʧʝʨʝʜ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʶ 

ʝʢʩʧʝʨʪʠʟʦʶ ʩʪʘʚʣʷʪʴ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ 

ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʩʚʦʻʯʘʩʥʦʩʪʽ ʪʘ ʜʦʩʪʘʪʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʧʦʪʝʨʧʽʣʦʾ ʦʩʦʙʠ. ɯ 

ʩʘʤʝ ʨʽʟʥʽ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ, ʟʦʢʨʝʤʘ, ʟʘ 

ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʰʢʘʣʘʤʠ ʽ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʽʥʜʝʢʩʘʤʠ ʫ ʚʠʧʘʜʢʘʭ ʪʷʞʢʦʾ 

ʧʦʣʽʪʨʘʚʤʠ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʚʠʟʥʘʯʠʪʠ 

ʧʨʦʛʥʦʟ ʽʤʦʚʽʨʥʦʩʪʽ ʣʝʪʘʣʴʥʦʛʦ ʥʘʩʣʽʜʢʫ ʟʘ ʰʢʘʣʘʤʠ ʧʦʣʽʦʨʛʘʥʥʦʾ ʜʠʩʬʫʥʢʮʽʾ 

MODS (The Multiple Organ Dysfunction Score) (Marshall J.C. et al., 1995), ʟʘ 

ʰʢʘʣʦʶ ʢʦʤʠ ɻʣʘʟʛʦ (Glasgow Coma Scale) (ʅʘʣʘʧʢʦ ʖ.ʀ.,1999); ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʢʘʣʠ ISS (Teijink J.A.W., Dwars B.J., Patka P., 1991); ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ 

ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ (M. E. Charlson et al., 2012) 

ʪʦʱʦ. ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʦʙʨʘʭʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʦʨʙʽʜʥʦʩʪʽ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ:  

¶ ʧʨʦʛʥʦʟ ʜʣʷ ʞʠʪʪʷ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʣʝʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ;  

¶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʡʤʦʚʽʨʥʽʩʪʴ ʽʥʚʘʣʽʜʠʟʘʮʽʾ;  

¶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʯʠʥʥʠʢʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʝʘʙʽʣʽʪʘʮʽʾ;  

¶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʯʠʩʣʦ ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʠʭ ʫʪʨʫʯʘʥʴ;  

¶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʨʘʚʤ ʫ ʣʽʪʥʽʭ ʭʚʦʨʠʭ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ ʘʢʪʽ ʯʠ ʫ ʚʠʩʥʦʚʢʘʭ, ʱʦ ʧʽʜʚʠʱʫʻ ʜʦʢʘʟʦʚʽʩʪʴ.  
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ɺʠʩʥʦʚʦʢ. ʂʦʤʦʨʙʽʜʥʽʩʪʴ ï ʨʝʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʱʦ 

ʚʠʤʘʛʘʻ ʫʚʘʛʠ ʽ ˇʨʫʥʪʦʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʪ.ʯ. ʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʂʦʤʦʨʙʽʜʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʛʥʦʟ ʜʣʷ ʞʠʪʪʷ, ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʣʝʪʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʦʤʦʨʙʽʜʥʘ ʧʘʪʦʣʦʛʽʷ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʄʂɹ-10, ʚʦʥʘ ʧʦʚʠʥʥʘ ʧʨʠʡʤʘʪʠʩʷ ʜʦ ʫʚʘʛʠ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʚʠʩʥʦʚʢʽʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʪʘ, ʟʘ ʤʦʞʣʠʚʦʩʪʽ, ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ.   

 

  



116 
 

ɿʅɸʏɽʅʅʗ ʆʇʊʀʂʀ ʗʂ ʈʆɿɼɯʃʋ ɹɯʆʌɯɿʀʂʀ ʋ ʄɽɼʀʏʅɯʁ 

ɼɯʗʃʔʅʆʉʊɯ  

 

ɻʫʙʘʨ ɺʽʢʪʦʨʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʫ   

ʄʝʱʝʨʷʢʦʚʘ ʆʢʩʘʥʘ ʇʝʪʨʽʚʥʘ, 

ʢ.ʬʽʟ.-ʤʘʪ.ʥ., ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ.  ʅʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʤʝʜʠʮʠʥʫ ʙʝʟ ʙʽʦʬʽʟʠʢʠ. ʎʷ ʥʘʫʢʘ ʚʠʚʯʘʻ 

ʬʽʟʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ, ʘ ʪʘʢʦʞ ʧʨʦʧʦʥʫʻ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʙ̔ ʦʬʽʟʠʯʥʠʭ ʷʚʠʱʘʭ: ʚʽʜ ʘʫʩʢʫʣʴʪʘʮʽʾ ʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʝʨʘʧʽʾ ʜʦ 

ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʾ ʽ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ɺʠʱʝʟʛʘʜʘʥʽ 

ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʩʬʝʨʽ. 

ʆʢʨʝʤʦ ʭʦʯʝʤʦ ʚʠʜʽʣʠʪʠ ʦʧʪʠʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʷʢ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʙʽʦʬʽʟʠʮʽ, ʪʘʢ ʽ ʫ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʉʘʤʝ ʦʧʪʠʢʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʛʫʚʘʪʠ ʚʘʜʠ ʟʦʨʫ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʦʨʛʘʥʠ  

ʣʶʜʠʥʠ, ʷʢʽ ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʧʨʷʤʦʛʦ ʚʠʚʯʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ ʟ 

ʚʦʣʦʢʦʥʥʦʶ ʦʧʪʠʢʦʶ (ʝʥʜʦʩʢʦʧʠ) ʪʘ ʽʥ.   

ʄʝʪʘ ʨʦʙʦʪʠ.  ʄʝʪʦʶ ʨʦʙʦʪʠ ʧʦʩʪʘʚ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʢʠ ʫ 

ʤʝʜʠʮʠʥʽ ʪʘ ʚʘʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʦʧʪʠʢʠ ʷʢ ʨʦʟʜʽʣʫ ʙʽʦʬʽʟʠʯʥʦʾ ʥʘʫʢʠ ʚ 

ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʟ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʆʙʛʦʚʦʨʝʥʥʷ.  ʇʝʨʰʝ, ʥʘ ʯʦʤʫ ʭʦʪʽʣʦʩʷ ʙ ʟʫʧʠʥʠʪʠʩʷ, - ʮʝ ʦʧʪʠʯʥʘ 

ʢʦʛʝʨʝʥʪʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʆʂʊ). ʆʂʊ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ çʦʧʪʠʯʥʫ ʙʽʦʧʩʽʶè, 

ʟʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʢʘʥʠʥʠ ʘʙʦ ʧʘʪʦʣʦʛʽʾ ʽʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʙʣʠʟʴʢʦʶ 

ʜʦ ʛʽʩʪʦʧʘʪʦʣʦʛʽʾ, ʟ ʚʽʟʫʘʣʽʟʘʮʽʻʶ in situ ʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʠʨʽʟʘʪʠ ʟʨʘʟʢʠ ʽ ʦʙʨʦʙʣʷʪʠ ʾʭ, ʷʢ ʧʨʠ ʩʪʘʥʜʘʨʪʥʽʡ ʙʽʦʧʩʽʾ ʪʘ ʛʽʩʪʦʧʘʪʦʣʦʛʽʾ.  

ʄʝʪʦʜ ʆʂʊ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʤ ʥʘ ʦʩʥʦʚʽ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
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ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʛʘʣʫʟʽ. 

ɺʠʢʦʥʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʪʨʠʤʢʠ ʯʘʩʫ ʚʽʜʣʫʥʥʷ ʽ ʚʝʣʠʯʠʥʠ 

ʚʽʜʙʠʪʦʛʦ ʪʘ ʨʦʟʩʽʷʥʦʛʦ ʩʚʽʪʣʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʠʡ ʤʝʪʦʜ ʷʢ ʦʧʪʠʯʥʫ 

ʙʽʦʧʩʽʶ, ʢʦʣʠ ʝʢʩʮʠʟʽʡʥʘ ʙʽʦʧʩʽʷ ʥʝʙʝʟʧʝʯʥʘ; ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʩʽʪʢʽʚʢʠ; ʧʨʠ ʢʝʨʦʚʘʥʦʤʫ ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʪʨʫʯʘʥʥʽ. 

 

ʈʠʩ. 1. ʆʂʊ ʚ ʦʬʪʘʣʴʤʦʣʦʛʽʾ 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʷ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʽʡ ʪʘ ʩʫʜʦʚʽʡ ʤʝʜʠʮʠʥʽ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʜʦʜʘʪʢʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʚ ʩʫʜʦʚʫ ʝʢʩʧʝʨʪʠʟʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʡʦʛʦ ʧʦʭʽʜʥʠʭ, ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʦʪʨʫʡʥʠʭ ʽ 

ʥʘʨʢʦʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʩʥʦʚʘʥʝ ʥʘ ʟʜʘʪʥʦʩʪʽ ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʡʦʛʦ ʧʦʭʽʜʥʠʭ 

(ʢʘʨʙʦʢʩʠʛʝʤʦʛʣʦʙʽʥ, ʤʝʪʛʝʤʦʛʣʦʙʽʥ, ʛʝʤʘʪʦʧʦʨʬʽʨʽʥ ʪʘ ʽʥ.) ʧʦʛʣʠʥʘʪʠ ʩʚʽʪʣʦ ʽ 

ʫʪʚʦʨʶʚʘʪʠ ʭʘʨʘʢʪʝʨʥʽ ʩʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʚ ʧʝʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ ʽ 

ʩʣʫʞʠʪʴ ʜʦʢʘʟʦʚʠʤ ʤʝʪʦʜʦʤ ʧʦʭʦʜʞʝʥʥʷ ʧʣʷʤʠ ʚʽʜ ʢʨʦʚʽ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʢʨʦʚʽ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙ'ʻʢʪʽ.  

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʨʦʟʜʽʣʽʚ ʦʧʪʠʢʠ ʷʢ ʩʢʣʘʜʦʚʦʾ ʙʽʦʬʽʟʠʢʠ ʻ ʚʦʣʦʢʦʥʥʘ 

ʦʧʪʠʢʘ. ʌʽʟʠʯʥʘ ʦʩʥʦʚʘ ʚʦʣʦʢʦʥʥʦʾ ʦʧʪʠʢʠ ï ʷʚʠʱʝ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʚʽʜʙʠʚʘʥʥʷ. ʋ ʚʦʣʦʢʦʥʥʽʡ ʦʧʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʫʞʝ ʪʦʥʢʽ ʛʥʫʯʢʽ ʚʦʣʦʢʥʘ, 

ʟʨʦʙʣʝʥʽ ʟ ʧʣʘʩʪʠʢʫ ʘʙʦ ʩʢʣʘ. ɰʭ ʧʦʚʝʨʭʥʷ ʧʦʢʨʠʪʘ ʩʧʝʮʽʘʣʴʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʷʢʘ 

ʤʘʻ ʤʝʥʰʠʡ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ, ʥʽʞ ʤʘʪʝʨʽʘʣ ʚʦʣʦʢʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘ 

ʢʦʨʜʦʥʽ ʩʢʣʦ-ʨʝʯʦʚʠʥʘ ʚʽʜʙʫʣʦʩʷ ʧʦʚʥʝ ʚʥʫʪʨʽʰʥʻ ʚʽʜʙʠʚʘʥʥʷ. ʉʚʽʪʣʦʚʽ ʧʨʦʤʝʥʽ 

ʟʘʧʫʩʢʘʶʪʴʩʷ ʫ ʚʦʣʦʢʥʦ ʽ ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠʩʷ ʫʟʜʦʚʞ ʥʴʦʛʦ ʥʘ ʚʝʣʠʢʽ 

ʚʽʜʩʪʘʥʽ ʟ ʥʝʚʝʣʠʢʠʤ ʟʤʝʥʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʇʫʯʦʢ ʪʘʢʠʭ ʚʦʣʦʢʦʥ ʬʦʨʤʫʻ 

ʩʚʽʪʣʦʚʦʜ. ʈʽʟʥʽ ʝʥʜʦʩʢʦʧʠ (ʛʘʩʪʨʦʩʢʦʧ, ʪʨʘʭʝʦʙʨʦʥʭʦʩʢʦʧ, ʮʠʩʪʦʩʢʦʧ, 
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ʣʘʧʘʨʦʩʢʦʧ ʽ ʪ.ʧ.) ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚʥʫʪʨʽʰʥʽ ʦʨʛʘʥʠ ʚ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʮʽʣʷʭ ʽ ʨʦʙʠʪʠ ʬʦʪʦʛʨʘʬʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ʉʚʽʪʦʚʦʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʚ ʝʥʜʦʩʢʦʧʽʯʥʽʡ ʭʽʨʫʨʛʽʾ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʭʽʨʫʨʛʽʯʥʠʭ ʜʽʡ ʥʝ ʧʦʪʨʽʙʥʽ ʰʠʨʦʢʽ ʨʦʟʨʽʟʠ. ʆʧʝʨʘʮʽʾ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʘʥʽʧʫʣʷʪʦʨʽʚ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ 

ʝʥʜʦʩʢʦʧʽʚ. ʎʽ ʤʝʪʦʜʠ ʤʝʥʰ ʪʨʘʚʤʘʪʠʯʥʽ, ʥʽʞ ʟʜʽʡʩʥʶʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʚʠʯʘʡʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʝʭʥʽʢʠ. 

ʇʝʨʰʝ, ʱʦ, ʟʘʟʚʠʯʘʡ, ʩʧʘʜʘʻ ʥʘ ʜʫʤʢʫ ʧʨʠ ʟʛʘʜʮʽ ʩʣʦʚʘ çʦʧʪʠʢʘè, - ʮʝ 

ʣʽʥʟʠ. ɸ ʟ ʣʽʥʟʘʤʠ ʘʩʦʮʽʶʶʪʴʩʷ ʦʢʫʣʷʨʠ. ʆʯʢʦʚʘ ʦʧʪʠʢʘ ï ʮʝ ʨʦʟʜʽʣ ʧʨʠʢʣʘʜʥʦʾ 

ʘʙʦ ʞ ʦʬʪʘʣʴʤʦʣʦʛʽʯʥʦʾ ʦʧʪʠʢʠ, ʱʦ ʨʦʟʛʣʷʜʘʻ ʦʧʪʠʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʢʦʨʝʢʮʽʾ ʟʦʨʫ. 

ʆʩʥʦʚʥʠʤʠ ʚʘʜʘʤʠ ʟʦʨʫ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʢʦʨʝʢʮʽʾ, ʻ ʤʽʦʧʽʷ (ʢʦʨʦʪʢʦʟʦʨʽʩʪʴ), 

ʛ̔ ʧʝʨʤʝʪʨʦʧʽʷ (ʜʘʣʝʢʦʟʦʨʽʩʪʴ) ʪʘ ʘʩʪʠʛʤʘʪʠʟʤ (ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʥʝʩʬʝʨʠʯʥʦʾ 

ʬʦʨʤʠ ʨʦʛʽʚʢʠ, ʜʝʷʢʽ ʜʽʣʷʥʢʠ ʟʦʙʨʘʞʝʥʥʷ ʬʦʢʫʩʫʶʪʴʩʷ ʥʘ ʩʽʪʢʽʚʮʽ, ʽʥʰʽ çʟʘè 

ʘʙʦ çʧʝʨʝʜè ʥʝʶ). ɼʣʷ ʢʦʨʝʢʮʽʾ ʮʠʭ ʪʨʴʦʭ ʩʪʘʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʦʬʦʢʘʣʴʥʽ 

ʣʽʥʟʠ. ɿʘ ʩʚʦʻʶ ʦʧʪʠʯʥʦʶ ʜʽʻʶ ʦʯʢʦʚʽ ʣʽʥʟʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʩʬʝʨʠʯʥʽ, 

ʘʩʪʠʛʤʘʪʠʯʥʽ (ʪʦʨʠʯʥʽ, ʮʠʣʽʥʜʨʠʯʥʽ; ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʘʩʪʠʛʤʘʪʠʟʤʫ) ʪʘ ʘʬʦʢʘʣʴʥʽ (ʧʨʠʟʤʘʪʠʯʥʽ, ʝʡʢʦʥʽʯʥʽ). ʗʢʱʦ ʢʦʞʥʘ ʧʦʚʝʨʭʥʷ 

ʣʽʥʟʠ ʤʘʻ ʦʜʥʘʢʦʚʠʡ ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ, ʘ ʟʥʘʯʠʪʴ - ʽ ʦʜʥʘʢʦʚʫ 

ʟʜʘʪʥʽʩʪʴ ʟʘʣʦʤʣʝʥʥʷ, ʪʘʢʽ ʣʽʥʟʠ ʥʘʟʠʚʘʶʪʴʩʷ ʩʬʝʨʠʯʥʠʤʠ. ʗʢʱʦ ʫʷʚʠʪʠ ʩʦʙʽ 

ʩʬʝʨʫ, ʨʦʟʧʠʣʝʥʫ ʥʘʚʧʽʣ, ʪʦ ʟʦʚʥʽʰʥʷ (ʦʧʫʢʣʘ) ʾʾ ʩʪʦʨʦʥʘ ʙʫʜʝ ʟʙʠʨʘʣʴʥʦʶ ʘʙʦ 

ʧʦʟʠʪʠʚʥʦʶ (convergent lens, convex) ʣʽʥʟʦʶ, ʘ ʚʥʫʪʨʽʰʥʷ (ʫʚʽʛʥʫʪʘ) - 

ʨʦʟʩʽʶʚʘʣʴʥʦʶ ʘʙʦ ʥʝʛʘʪʠʚʥʦʶ (divergent lens, concave). ʇʝʨʰʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʨʝʢʮʽʾ ʛʽʧʝʨʤʝʪʨʦʧʽʾ, ʘ ʜʨʫʛʽ - ʤʽʦʧʽʾ. ʃʽʥʟʠ ʜʣʷ 

ʦʢʫʣʷʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʩʢʣʷʥʽ ʪʘ ʧʣʘʩʪʠʢʦʚʽ ʘʙʦ, ʪʦʯʥʽʰʝ, ʥʘ ʤʽʥʝʨʘʣʴʥʽ ʪʘ ʦʨʛʘʥʽʯʥʽ. ɯ ʪʽ, ʡ ʽʥʰʽ ʤʘʶʪʴ 

ʷʢ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ. ɼʦʚʛʠʡ ʯʘʩ ʩʢʣʦ ʙʫʣʦ ʻʜʠʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʽʥʟ. ɺʦʥʦ ʚʦʣʦʜʽʻ ʚʽʜʤʽʥʥʠʤʠ ʦʧʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʟʘʭʠʱʘʻ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʫ, ʧʦʚʝʨʭʥʷ ʣʽʥʟ ʟʽ ʩʢʣʘ ʩʪʽʡʢʘ ʜʦ ʧʦʜʨʷʧʠʥ. ɼʦ 

ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʪʘʢʽ ʣʽʥʟʠ ʚʘʞʯʽ (ʟʘʣʠʰʘʶʪʴ ʚʜʘʚʣʝʥʥʷ ʥʘ 

ʧʝʨʝʥʽʩʩʽ) ʽ ʪʦʚʱʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʣʘʩʪʠʢʦʚʠʤʠ, ʚ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ ʾʭ ʦʩʢʦʣʢʠ 
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ʤʦʞʫʪʴ ʪʨʘʚʤʫʚʘʪʠ ʦʢʦ, ʩʢʣʷʥʽ ʣʽʥʟʠ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʚ ʜʝʷʢʽ 

ʩʫʯʘʩʥʽ ʦʧʨʘʚʠ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʪʘʢʽ ʚʠʩʥʦʚʢʠ. ʇʨʠʥʮʠʧʠ ʦʧʪʠʢʠ ʷʢ ʨʦʟʜʽʣʫ ʤʝʜʠʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʬʽʟʠʢʠ 

ʟʥʘʡʰʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʘʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʚʦʣʦʢʦʥʥʘ ʦʧʪʠʢʘ 

(ʦʧʪʠʯʥʘ ʢʦʛʝʨʝʥʪʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʝʥʜʦʩʢʦʧʽʷ), ʦʯʢʦʚʘ ʦʧʪʠʢʘ (ʦʯʢʦʚʽ ʣʽʥʟʠ ʜʣʷ 

ʦʢʫʣʷʨʽʚ), ʬʦʪʦʤʝʪʨʽʷ (ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʤʝʜʠʮʠʥʽ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʨʦʟʯʠʥʘʭ ʦʧʪʠʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ ʾʾ ʟʤʽʥʠ ʪʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ), ʦʧʪʠʯʥʘ ʤʽʢʨʦʩʢʦʧʽʷ 

(ʧʦʣʷʨʠʟʘʮʽʡʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʣʶʤʽʥʝʩʮʝʥʪʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʤʝʪʦʜʠ ʬʘʟʦʚʦʛʦ 

ʢʦʥʪʨʘʩʪʫ ʪʘ ʪʝʤʥʦʛʦ ʧʦʣʷ, ʤʝʪʦʜʠ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʪʘ ʤʽʢʨʦʧʨʦʝʢʮʽʾ), ʦʧʪʠʯʥʘ 

ʨʝʬʨʘʢʪʦʤʝʪʨʽʷ (ʨʝʬʨʘʢʪʦʤʝʪʨʠ ʫ ʤʝʜʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʽʡ ʧʨʘʢʪʠʮʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʢʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ) ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ ʤʝʪʦʜʽʚ, ʷʢʠʭ ʜʫʞʝ ʙʘʛʘʪʦ, ʘʜʞʝ ʥʘʚʽʪʴ ʥʝ ʚʩʽ ʟʛʘʜʘʥʽ ʙʫʣʠ ʦʧʠʩʘʥʽ ʤʥʦʶ. 

ʊʘʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʠʢ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʽʦʬʽʟʠʢʘ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʦʶ ʥʘʫʢʦʶ ʜʣʷ ʣʽʢʫʚʘʣʴʥʦʾ ʩʧʨʘʚʠ. ɹʝʟ ʥʠʭ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʙ 

ʧʨʦʚʦʜʠʪʠ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʨʠʛʫʚʘʪʠ ʚʘʜʠ ʟʦʨʫ, ʧʨʦʚʦʜʠʪʠ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʛʣʷʜʠ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ, ʙʨʘʪʠ ʙʽʦʧʪʘʪʠ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤ 

ʩʧʦʩʦʙʦʤ. ɹʘʛʘʪʦ ʥʘʫʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʙʽʦʬʽʟʠʢʘ, ʜʘʶʪʴ ʣʽʢʘʨʷʤ ʟʤʦʛʫ 

ʝʬʝʢʪʠʚʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʭʚʦʨʦʙʠ ʪʘ ʣʽʢʫʚʘʪʠ ʧʘʮʽʻʥʪʽʚ. ʅʝʭʘʡ ʩʠʥʪʝʟ ʥʘʫʢʦʚʠʭ 

ʜʦʩʷʛʥʝʥʴ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʽ ʥʘʜʘʣʽ ʩʪʦʾʪʴ ʥʘ ʩʪʦʨʦʞʽ ʣʶʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. 
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ʂʆʄʇʃɽʂʉʅʀʁ ʇɯɼʍɯɼ  ɺɽɼɽʅʅʗ ʇɸʎɯɭʅʊɯɺ ɿ ʍʈʆʅɯʏʅʆʖ 

ɯʐɽʄɯɭʖ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ 

 

ɾʦʛʽʥʘ ʆʣʴʛʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʣʽʢʘʨ ʥʝʚʨʦʧʘʪʦʣʦʛ 

ɼɿ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʝʜʠʯʥʠʡ  

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè 

ʤ. ʂʦʩʪʷʥʪʠʥʽʚʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʢʦʶ ʭʨʦʥʽʯʥʘ ʽʰʝʤʽʷ ʤʦʟʢʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 70-

75% ʚʽʜ ʫʩʽʭ ʚʠʧʘʜʢʽʚ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʩʚʦʻʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʾʾ 

ʩʦʮʽʘʣʴʥʦʶ ʟʥʘʯʫʱʽʩʪʶ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʨʦʟʚʠʪʢʦʤ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʽ ʧʩʠʭʽʯʥʠʭ 

ʨʦʟʣʘʜʽʚ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʩʪʽʡʢʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ 

[1, 2]. 

ʆʩʥʦʚʥʠʤʠ ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʮʝʨʝʙʨʘʣʴʥʦʾ ʽʰʝʤʽʾ ʚʚʘʞʘʻʪʴʩʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʝ ʫʨʘʞʝʥʥʷ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʥʘ 

ʪʣʽ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʟʘʭʚʦʨʶʚʘʥʴ ʤʽʦʢʘʨʜʘ ʪʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʤʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʚ'ʷʟʢʽʩʪʶ ʢʨʦʚʽ ʪʘ ʘʢʪʠʚʘʮʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʪʨʦʤʙʽʚ ʽ ʟʘʢʫʧʦʨʢʦʶ ʜʨʽʙʥʠʭ ʘʨʪʝʨʽʦʣ [3, 9]. 

ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʽʰʝʤʽʯʥʠʭ ʫʨʘʞʝʥʴ ʥʝʡʨʦʥʽʚ ʤʦʟʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʨʠʧʣʠʚʫ ʘʨʪʝʨʽʘʣʴʥʦʾ ʢʨʦʚʽ ʜʦ ʩʪʨʫʢʪʫʨ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʧʦʚ'ʷʟʘʥʠʭ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟ ʧʦʚʥʦʶ ʘʙʦ ʯʘʩʪʢʦʚʦʶ 

ʟʘʢʫʧʦʨʢʦʶ ʘʙʦ ʪʨʠʚʘʣʠʤ ʟʚʫʞʝʥʥʷʤ ʮʝʨʝʙʨʘʣʴʥʠʭ ʩʫʜʠʥ, ʱʦ ʟ ʯʘʩʦʤ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʝʨʝʜʢʦʚʦʛʦ ʘʙʦ ʜʠʬʫʟʥʦʛʦ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɿʥʘʯʥʝ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʤʥʦʞʠʥʥʠʭ 

ʤʽʢʨʦʽʥʬʘʨʢʪʽʚ, ʘ ʦʢʣʶʟʽʡʥʽ ʟʤʽʥʠ ʚʝʣʠʢʠʭ ʘʨʪʝʨʽʡ (ʜʫʛʠ ʘʦʨʪʠ ʪʘ ʩʦʥʥʠʭ 

ʘʨʪʝʨʽʡ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʽʥʬʘʨʢʪʽʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 
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ʄʝʪʘ ʨʦʙʦʪʠ: ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʝʜʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʦʶ ʽʰʝʤʽʻʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 80 ʦʩʽʙ, ʟ ʥʠʭ 48 

ʞʽʥʦʢ (60%) ʽ 32 ʯʦʣʦʚʽʢʘ (40%) ʫ ʚʽʮʽ ʚʽʜ 40 ʜʦ 75 ʨʦʢʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ 

ʘʤʙʫʣʘʪʦʨʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ɼʉ ɺʅʪʘʅ  ɼɿ çʅʇʄ ʈɼʎ ʄʆɿ 

ʋʢʨʘʾʥʠè ʟ ʜʽʘʛʥʦʟʦʤ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʘ ʝʥʮʝʬʘʣʦʧʘʪʽʷ (ɼɽʇ) ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ 

ʚʠʨʘʞʝʥʦʩʪʽ. 

ʇʘʮʽʻʥʪʠ ʟ ɼɽʇ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʧʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ ɼɽʇ (I), 

ʩʪʘʜʽʷ ʩʫʙʢʦʤʧʝʥʩʘʮʽʾ ɼɽʇ (II), ʜʝʢʦʤʧʝʥʩʘʮʽʾ ɼɽʇ (III), ʜʝ ʚ ʘʥʘʤʥʝʟʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ ʛʦʩʪʨʽ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ. ʇʨʦʚʽʜʥʠʤʠ 

ʩʢʘʨʛʘʤʠ ʙʫʣʠ: ʛʦʣʦʚʥʠʡ ʙʽʣʴ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʘ ʩʪʦʤʣʶʚʘʥʽʩʪʴ, ʧʦʨʫʰʝʥʥʷ ʩʥʫ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ɼɽʇ 

ʜʦʤʽʥʫʚʘʣʠ ʮʝʬʘʣʛʽʯʝʩʢʦʡ ʽ ʚʝʩʪʠʙʫʣʦ-ʘʪʘʢʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤʠ, ʢʦʛʥʽʪʠʚʥʽ 

ʧʦʨʫʰʝʥʥʷ. ʋ ʥʝʚʨʦʣʦʛʽʯʥʦʤʫ ʩʪʘʪʫʩʽ ʫ ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʦʨʛʘʥʽʯʥʘ 

ʥʝʚʨʦʣʦʛʽʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʫ ʚʠʛʣʷʜʽ ʘʩʠʤʝʪʨʽʾ ʤʽʤʽʯʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, 

ʩʫʭʦʞʠʣʴʥʦʾ ʘʥʽʟʦʨʝʬʣʝʢʩʽʾ, ʦʢʦʨʫʭʦʚʠʭ ʧʦʨʫʰʝʥʴ, ʧʦʷʚʠ ʩʫʙʢʦʨʪʽʢʘʣʴʥʠʭ 

ʨʝʬʣʝʢʩʽʚ, ʥʝʚʧʝʚʥʝʥʦʩʪʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʦʨʜʠʥʘʪʦʨʥʠʭ ʧʨʦʙ, ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʦʧʥʠʭ ʦʟʥʘʢ [4, 9]. ʃʽʢʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʣʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʽ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ 

ʦʮʽʥʶʚʘʚʩʷ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ ʽ ʧʽʩʣʷ. ɼʣʷ ʢʦʞʥʦʛʦ 

ʧʘʮ̔̒ ʥʪʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʨʝʘʙʽʣʽʪʘʮʽʾ. ʄʝʜʠʢʘʤʝʥʪʦʟʥʝ 

ʣʽʢʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʟ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʦʶ ʝʥʮʝʬʘʣʦʧʘʪʽʻʶ (ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ 

ʚʽʜ 17.08.2007 ʨʦʢʫ ˉ 487). ʃʽʢʫʚʘʥʥʷ ɼɽʇ ʧʝʨʝʜʙʘʯʘʣʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟ 

ʦʙʦʚ'ʷʟʢʦʚʠʤ ʚʢʣʶʯʝʥʥʷʤ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ 

ʫʨʘʞʝʥʥʷ ʩʫʜʠʥ ʽ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʧʦʣʽʧʰʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ. 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʣʘ ʚ ʩʝʙʝ: ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʽ, ʚʘʟʦʘʢʪʠʚʥʽ, 

ʥʦʦʪʨʦʧʥʽ, ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʚʽʪʘʤʽʥʥʽ ʢʦʤʧʣʝʢʩʠ. ɺʧʣʠʚ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 
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ʩʠʩʪʝʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʦʶ ʽʰʝʤʽʻʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʦʮʽʥʶʚʘʣʦʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ. 

ɽʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʘ (ɽɽɻ) ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ 24-ʢʘʥʘʣʴʥʦʤʫ 

ʢʦʤʧ'ʶʪʝʨʥʦʤʫ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽ.  ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ɽɽɻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ 

ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙ ʟ ʘʥʘʣʽʟʦʤ ʧʘʨʘʤʝʪʨʽʚ ɽɽɻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ɽɽɻ Neuro Researcher. 

ʆʙʩʪʝʞʫʚʘʥʽ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʟʚʫʢʦʽʟʦʣʴʦʚʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, ʟ ʥʠʤʠ 

ʧʽʜʪʨʠʤʫʚʘʣʘʩʷ ʚʽʜʝʦʟʚ'ʷʟʦʢ. ʈʝʻʩʪʨʫʚʘʣʠ 3-ʭ ʭʚʠʣʠʥʥʠʡ ʬʦʥʦʚʠʡ ʟʘʧʠʩ 

ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ, ʧʨʦʙʫ ʟ ʟʘʢʨʠʪʠʤʠ ʽ ʚʽʜʢʨʠʪʠʤʠ ʦʯʠʤʘ, ʬʦʪʦ- ʽ 

ʟʚʫʢʦʩʪʽʤʫʣʷʮʽʶ, ʨʘʭʫʥʦʢ ʚ ʨʦʟʫʤʽ, ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʶ. ɿʘʧʠʩ ɽɽɻ ʟʜʽʡʩʥʶʚʘʣʘʩʷ 

ʤʦʥʦʧʦʣʷʨʥʦ, ʨʝʬʝʨʝʥʪʥʠʡ ʝʣʝʢʪʨʦʜ ʙʫʚ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʤʦʯʮʽ ʚʫʭʘ ʟ ʢʦʞʥʦʛʦ 

ʙʦʢʫ, ʯʘʩʪʦʪʘ ʢʚʘʥʪʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ 1000 ɻʮ. ɽʣʝʢʪʨʦʜʠ ʥʘʢʣʘʜʘʣʠʩʷ ʟʘ 

ʤʽʞʥʘʨʦʜʥʦʶ ʩʠʩʪʝʤʦʶ 10-20 ʚ 21 ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʽʜʚʝʜʝʥʥʽ Fp1, Fpz, Fp2, F7, 

F3, Fz, F4, F8, T3, C3, Cz, C4, T4, T5, P3, Pz, P4, T6, O1, Oz, O2. 

ʈʝʟʫʣʴʪʘʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ɹɽɸ) ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʧʦʟʠʮʽʾ ʙʘʛʘʪʦʨʦʟʤʽʨʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚʽʜʥʦʩʠʥʠ ʦʮʽʥʦʢ ʘʤʧʣʽʪʫʜ ʧʽʢʽʚ ʩʧʝʢʪʨʽʚ ʧʦʪʫʛʠ ʨʠʪʤʽʚ 

ʧʦ ʚʩʽʤ ʚʽʜʚʝʜʝʥʥʷʤ ɽɽɻ ʪʘʢ ʷʢ ʜʣʷ ʧʘʪʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʥʦ ʧʽʜʚʠʱʝʥʥʷ ʘʤʧʣʽʪʫʜʠ 

ʧʦʚʽʣʴʥʦʭʚʠʣʴʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʾʾ ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʱʦʜʦ ʥʦʨʤʠ. ɸʥʘʣʽʟ ɽɽɻ 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʯʘʩʪʦʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ɽɽɻ ʩʠʛʥʘʣʽʚ ʽ ʚʠʟʥʘʯʠʪʠ ʾʭ ʧʦʪʫʞʥʽʩʪʴ 

ʚ ʜʽʘʧʘʟʦʥʘʭ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʘʮʽʻʥʪʠ ʟ ʭʨʦʥʽʯʥʦʶ ʽʰʝʤʽʻʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ ʟ ʧʦʚʽʣʴʥʦʧʨʦʛʨʝʩʫʶʯʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʤʦʟʢʦʚʦʛʦ 

ʢʨʦʚʦʦʙʽʛʫ ʽ ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ, ʜʦ ʷʢʦʾ ʫʚʽʡʰʣʠ ʧʘʮʽʻʥʪʠ ʟ ʤʽʢʨʦʦʯʘʛʦʚʦʶ 

ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʥʦʨʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɽɽɻ. ʋ ʧʘʮʽʻʥʪʽʚ 

ʧʝʨʰʦʾ ʛʨʫʧʠ ʟ ʜʽʘʛʥʦʟʦʤ ɼɽʇ (I) ʩʪʘʜʽʾ ʧʝʨʝʚʘʞʘʚ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʚ ʧʨʦʩʪʦʨʽ ʽ 

ʯʘʩʽ ʪʠʧ ɽɽɻ, ʜʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʝʜʦʩʪʘʪʥʻ ʤʦʜʫʣʶʚʘʥʥʷ ʘʣʴʬʘ-ʨʠʪʤʫ, ʥʝʯʽʪʢʽ 

ʟʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʟʘʛʦʩʪʨʝʥʘ ʬʦʨʤʘ ʭʚʠʣʴ, ʪʘʢʦʞ ʟʚʝʨʪʘʣʘ ʥʘ ʩʝʙʝ ʫʚʘʛʫ 

ʧʽʜʚʠʱʝʥʘ ʙʝʪʘ-ʘʢʪʠʚʥʽʩʪʴ ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʨʘʞʝʥʘ ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʦʪʠʣʠʯʥʠʭ ʚʽʜʜʽʣʘʭ, ʧʝʨʝʚʘʞʘʣʘ ʤʽʞʧʽʚʢʦʣʴʥʘ ʘʩʠʤʝʪʨʽʷ  ʘʣʴʬʘ-

ʽ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʽ. ɿʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʘʣʴʬʘ-ʨʠʪʤʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ 
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ʮʝʥʪʨʘʣʴʥʽ ʽ ʧʝʨʝʜʥʽ ʚʽʜʜʽʣʠ ʥʘ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʨʪʘʭ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʧʨʘʚʦʶ ʽ ʣʽʚʦʶ ʧʽʚʢʫʣʷʤʠ ʙʫʚ ʚʠʨʘʞʝʥʠʡ ʜʦʩʪʘʪʥʴʦ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʤʽʞʧʽʚʢʫʣʴʥʠʭ  ʟʚ'ʷʟʢʽʚ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʣʦʙʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ ʽ ʜʝʱʦ ʤʝʥʰʝ - ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʦʙʣʘʩʪʷʭ. ʋ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʟ ʜʽʘʛʥʦʟʦʤ ɼɽʇ (II) ʩʪʘʜʽʾ ʙʫʚ 

ʚʠʷʚʣʝʥ ʜʝʩʽʥʭʨʦʥʠʡ ʪʠʧ ɽɽɻ ʟ ʥʠʟʴʢʠʤ ʘʤʧʣʽʪʫʜʥʠʤ ʨʽʚʥʝʤ, ʟʥʠʞʝʥʥʷʤ 

ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʽ,  ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʙʝʪʘ ʢʦʣʠʚʘʥʴ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ 

ʧʦʚʽʣʴʥʠʭ ʭʚʠʣʴ, ʤʽʞʧʽʚʢʫʣʴʥʘ ʘʩʠʤʝʪʨʽʷ ʧʦ ʚʩʽʭ ʯʘʩʪʦʪʘʭ ʚ ʜʝʣʴʪʘ, ʪʝʪʘ, ʘʣʴʬʘ, 

ʙʝʪʘ-1 ʽ ʙʝʪʘ-2 ʜʽʘʧʘʟʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ ʚʩʽʭ ʚʽʜʚʝʜʝʥʥʷʭ. ɸʣʴʬʘ-ʨʠʪʤ 

ʧʦʻʜʥʫʚʘʚʩʷ ʟ ʧʦʚʽʣʴʥʦʭʚʠʣʴʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʩʢʨʦʥʝʚʦ-ʮʝʥʪʨʘʣʴʥʽʡ ʽ 

ʧʦʪʠʣʠʯʥʽʡ ʣʦʢʘʣʽʟʘʮʽʾ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʽʚʢʫʣʷʤʠ ʙʫʚ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʨʘʞʝʥʠʡ, ʫ ʚʟʘʻʤʦʜʽʾ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʨʘʣʠ ʫʯʘʩʪʴ ʰʚʠʜʢʽ ʨʠʪʤʠ, ʚʽʜʟʥʘʯʘʚʩʷ 

ʤʘʣʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʙʝʪʘ ʨʠʪʤʦʤ. ʋ ʧʘʮʽʻʥʪʽʚ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʟ 

ʜʽʘʛʥʦʟʦʤ ɼɽʇ (III) ʩʪʘʜʽʾ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʧʨʠʭʦʚʘʥʘ, ʥʝ ʚʽʜʟʥʘʯʝʥʘ ʧʨʠ 

ʚʽʟʫʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ɽɽɻ ʤʽʞʧʽʚʢʫʣʴʥʘ ʘʩʠʤʝʪʨʽʷ ʟʘ ʚʩʽʤʘ ʯʘʩʪʦʪʥʠʤʠ 

ʜʽʘʧʘʟʦʥʘʤʠ, ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʘ ʟʣʽʚʘ. ɺʦʛʥʠʱʝʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʨʝʣʶʚʘʣʠ ʟ 

ʧʦʚʽʣʴʥʦʭʚʠʣʴʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʥʘʢʣʘʜʝʥʦʾ ʥʘ ʘʣʴʬʘ-ʨʠʪʤ. ɿʙʝʨʝʞʝʥʥʷ ʘʣʴʬʘ-

ʨʠʪʤʫ ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʚʢʘʟʫʚʘʣʦ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʟ ʥʦʨʤʘʣʴʥʠʤʠ 

ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʘ ʣʦʢʘʣʴʥʽ ʚʦʛʥʠʱʝʚʽ ʟʤʽʥʠ ʚʢʘʟʫʚʘʣʘ 

ʚʠʨʘʞʝʥʘ ʽʨʨʽʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʙʝʪʘ ʨʠʪʤʫ ʟ 

ʥʘʢʣʘʜʝʥʥʷʤ ʜʝʣʴʪʘ ʽ ʪʝʪʘ ʭʚʠʣʴ [4, 9, 10]. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʧʨʦ ʪʝ, ʱʦ ʯʠʤ ʚʠʱʝ ʯʘʩʪʦʪʘ ʽ ʘʤʧʣʽʪʫʜʘ ʮʽʻʾ ʘʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʾʾ 

ʨʝʛʫʣʷʨʥʽʩʪʴ, ʪʠʤ ʛʣʠʙʰʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ. ɼʦʩʪʦʚʽʨʥʦ ʟʥʠʞʝʥʘ ʩʧʝʢʪʨʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʰʚʠʜʢʠʭ, ʩʝʨʝʜʥʽʭ ʽ ʧʦʚʽʣʴʥʠʭ ʨʠʪʤʽʚ ʚʢʘʟʫʻ ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ 

ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʢʪʠʚʫʶʯʠʭ ʽ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʤʦʟʢʫ. ʋ ʧʘʮʽʻʥʪʽʚ ʚ 

ʛʨʫʧʘʭ ʟ ʜʽʘʛʥʦʟʦʤ ɼɽʇ I, II ʩʪʫʧʝʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʜʦʤʽʥʫʶʯʽ ʨʠʪʤʠ (ʘʣʴʬʘ ʽ 

ʜʝʣʴʪʘ), ʘ ʚ ʛʨʫʧʽ ʟ ʜʽʘʛʥʦʟʦʤ ɼɽʇ III, ʜʝ ʚ ʘʥʘʤʥʝʟʽ ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ ʛʦʩʪʨʽ 

ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʜʦʤʽʥʫʶʯʠʤʠ ʙʫʣʠ ʧʘʪʦʣʦʛʽʯʥʽ ʜʝʣʴʪʘ ʽ ʪʝʪʘ-

ʨʠʪʤ. ɼʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʦ 15 ʧʘʮʽʻʥʪʽʚ (18,8%) ʟ ʥʦʨʤʘʣʴʥʦʶ ɹɽɸ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘʣʝ ʟ ʥʘʷʚʥʽʩʪʶ ʨʦʟʩʽʷʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʥʝʚʨʦʣʦʛʽʯʥʦʾ 

ʤʽʢʨʦʩʠʤʧʪʦʤʘʪʠʢʠ. ɼʦ ʛʨʫʧʠ ʟ ʜʽʘʛʥʦʟʦʤ ɼɽʇ I, II ʩʪʫʧʝʥʷ ʫʚʽʡʰʣʦ 42 ʦʩʦʙʠ 
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(52,5%), ʜʝ ʟʤʽʥʠ ʥʘ ɽɽɻ ʙʫʣʠ ʨʦʟʮʽʥʝʥʽ ʷʢ ʣʝʛʢʽ ʜʠʬʫʟʥʽ, ʚ ʛʨʫʧʫ ʟ ʜʽʘʛʥʦʟʦʤ 

ɼɽʇ III ʩʪʫʧʝʥʷ - 23 ʣʶʜʠʥʠ (28,7%), ʜʝ ʟʤʽʥʠ ʥʘ ɽɽɻ ʙʫʣʠ ʨʦʟʮʽʥʝʥʽ ʷʢ 

ʚʠʨʘʞʝʥʽ ʜʠʬʫʟʥʽ. ɹʫʣʦ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʟʤʽʥʠ ɽɽɻ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ 

ʣʦʙʦʚʠʭ, ʧʦʪʠʣʠʯʥʠʭ ʽ ʩʢʨʦʥʝʚʠʭ ʚʽʜʜʽʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ ʧʨʠ 

ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʨʠʪʤʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ɽɽɻ ʮʠʭ ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʚʠʷʚʣʝʥʽ ʥʘʡʙʽʣʴʰʽ ʽʥʬʦʨʤʘʪʠʚʥʽ ʟʤʽʥʠ ʚ ʜʽʘʧʘʟʦʥʘʭ ʘʣʴʬʘ- ʽ ʙʝʪʘ-ʨʠʪʤʫ. 

ʂʦʛʥʽʪʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʟʤʝʥʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ  ʘʣʴʬʘ-

ʨʠʪʤʫ ʽ ʙʝʪʘ-ʨʠʪʤʽʚ, ʧʨʠ ʮʴʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ, ʯʠʤ ʥʠʞʯʝ ʮʽ ʟʥʘʯʝʥʥʷ, ʪʠʤ ʚʘʞʯʝ 

ʩʪʫʧʽʥʴ ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ. ʋ ʚʠʜʽʣʝʥʠʭ ʛʨʫʧʘʭ ʚʠʷʚʣʝʥʦ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ 

ʟʚ'ʷʟʢʽʚ. ʅʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʛʨʫʧʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʜʽʘʛʥʦʟʦʤ ɼɽʇ III ʩʪʘʜʽʾ, ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʤʽʞʧʽʚʢʫʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ 

ʙʫʣʦ ʫ ʧʘʮʽʻʥʪʽʚ ʚ ʛʨʫʧʘʭ ʟ ʜʽʘʛʥʦʟʦʤ ɼɽʇ I, II ʩʪʘʜʽʾ [2, 3]. 

ʇʽʩʣʷ ʢʫʨʩʫ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ɽɽɻ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɼɽʇ ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 25 ʦʩʽʙ ʘʙʦ 31,25% (ʨ <0,05), 

ʧʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʙʽʣʴʰʠʣʘʩʷ ʧʦʪʫʞʥʽʩʪʴ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʽ. 

ɺʽʜʟʥʘʯʝʥʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʚʠʷʚʣʷʣʘʩʷ ɽɽɻ ʟ ʣʝʛʢʠʤʠ 

ʜʠʬʫʟʥʠʤʠ ʟʤʽʥʘʤʠ ɹɽɸ ʜʦ 38 ʦʩʽʙ ʘʙʦ 47,5% (ʨ <0,05) ʽ ʚʠʨʘʞʝʥʠʤʠ 

ʜʠʬʫʟʥʠʤʠ ʟʤʽʥʘʤʠ ʜʦ 17 ʦʩʽʙ ʘʙʦ 21,5% (ʨ <0,05) [6, 7]. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʢʫʨʩʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ, 

ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʦʶ ʽʰʝʤʽʻʶ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʨʝʛʨʝʩʫʚʘʚ ʮʝʬʘʣʛʽʯʝʩʢʦʡ ʩʠʥʜʨʦʤ, ʟʤʝʥʰʠʣʘʩʷ ʚʠʨʘʞʝʥʽʩʪʴ ʚʝʩʪʠʙʫʣʦ-

ʘʪʘʢʪʠʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʽ ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʧʦʢʨʘʱʠʣʠʩʷ ʘʜʘʧʪʘʮʽʡʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʦʮʽʥʮʽ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʯʘʩʪʦʪʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ɽɽɻ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʦʟʥʘʢʠ ʦʧʪʠʤʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʟ 

ʥʦʨʤʘʣʴʥʠʤʠ ʨʠʪʤʘʤʠ ɽɽɻ. ɺʢʣʶʯʝʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʝʜʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʦʶ ʽʰʝʤʽʻʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ, ʷʢ 

ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʽʜʢʦʨʢʦʚʠʭ ʫʪʚʦʨʝʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʠʷʚʠʪʠ ʨʠʪʤʽʯʥʫ 

ʽ ʜʦʤʽʥʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ, ʘʩʠʤʝʪʨʽʶ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
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ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʤʽʨʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʋ ʭʚʦʨʠʭ ʟ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʦʶ ʝʥʮʝʬʘʣʦʧʘʪʽʻʶ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʚʽʜʤʽʯʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʘʣʴʬʘ- ʽ 

ʙʝʪʘ-ʜʽʘʧʘʟʦʥʽʚ [3, 4]. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʈɽɸɹʀʃʀʊɸʎʀʀ ʇɸʎʀɽʅʊʆɺ ʉ ʉɸʈʂʆʇɽʅʀɽʁ 

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʈɽʌɽʈɽʅʉʅʓʍ ɿʅɸʏɽʅʀʗʍ ʊɽʉʊʆʉʊɽʈʆʅɸ 

 

ɾʫʣʘʚʩʢʠʡ ʀʛʦʨʴ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʄʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ ʩʧʦʨʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ çɸʨʪʨʦʤʝʜè,  

ʛ. ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʩʚʷʟʴ ʩʢʦʨʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʳʰʮ ʙʝʜʨʘ ʩ 

ʫʨʦʚʥʝʤ ʪʝʩʪʦʩʪʝʨʦʥʘ ( ʦʙʱʝʛʦ, ʩʚʦʙʦʜʥʦʛʦ) ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʨʘʟʥʳʭ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫ ʤʫʞʯʠʥ 18-49 ʣʝʪ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 74 ʤʫʞʯʠʥʳ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 49 ʣʝʪ. ɺʳʙʦʨʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʧʘʪʦʣʦʛʠʠ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʘ ʪʘʢ ʞʝ ʥʝ ʠʤʝʶʱʠʭ ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ ʠ ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʢʘʢʠʤʠ-ʪʦ ʚʠʜʘʤʠ ʩʧʦʨʪʘ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʝʨʝʥʝʩʣʠ 

ʘʨʪʨʦʩʢʦʧʠʯʝʩʢʫʶ ʘʫʪʦʧʣʘʩʪʠʢʠ ʧʝʨʝʜʥʝʡ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ ʩʚʷʟʢʠ ʯʝʨʝʟ 3-5 

ʜʥʝʡ ʧʦʩʣʝ ʪʨʘʚʤʳ. ʂʦʣʝʥʥʳʡ ʩʫʩʪʘʚ ʙʳʣ ʬʠʢʩʠʨʦʚʘʥ ʥʘ 14 ʜʥʝʡ ʪʫʪʦʨʦʤ. 

ɻʠʧʦʪʨʦʬʠʷ ʤʳʰʮ ʙʝʜʨʘ ʩʦʩʪʘʚʠʣʘ 5,5Ñ1,8 ʩʤ ʚ ʦʢʨʫʞʥʦʩʪʠ. ɸʤʧʣʠʪʫʜʘ 

ʜʚʠʞʝʥʠʷ ʦʧʝʨʠʨʦʚʘʥʥʦʛʦ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʦʩʣʝ 14 ʜʥʝʡ ʬʠʢʩʘʮʠʠ ʪʫʪʦʨʦʤ 

ʩʦʩʪʘʚʠʣʘ 60Ñ23 ʛʨʘʜʫʩʦʚ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ ʠʩʧʳʪʫʝʤʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʤʳʰʝʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦ ɺ. ʗʥʜʘ ʧʦʢʘʟʘʣʦ ʠʩʭʦʜʥʫʶ ʩʠʣʫ ʤʳʰʮ 3 

ʙʘʣʘ.ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: ʛʨʫʧʧʘ ˉ1 (n=20) ʧʦʢʘʟʘʪʝʣʠ 

ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ 0,174-0,3 ʥʤʦʣʴ/ʣ, ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ 8,5-

24,17 ʥʤʦʣʴ/ʣ, ʛʨʫʧʧʘ ˉ2 (n=32) ʧʦʢʘʟʘʪʝʣʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ 0,31-0,45 

ʥʤʦʣʴ/ʣ, ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ 24,18-39 ʥʤʦʣʴ/ʣ, ʛʨʫʧʧʘ ˉ3 (n=22) 

ʧʦʢʘʟʘʪʝʣʠ ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ 0,46-0,672 ʥʤʦʣʴ/ʣ, ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ 

ʪʝʩʪʦʩʪʝʨʦʥʘ 39,1-55,5 ʥʤʦʣʴ/ʣ. ʇʘʮʠʝʥʪʳ ʚʩʝʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ: ʘʥʘʵʨʦʙʥʳʭ ʥʘʛʨʫʟʦʢ 40 ʤʠʥʫʪ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʘʵʨʦʙʥʳʭ 

ʥʘʛʨʫʟʦʢ 30 ʤʠʥʫʪ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ; ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ - 

ʵʣʝʢʪʨʦʤʠʦʩʪʠʤʫʣʷʮʠʠ , ʤʘʩʩʘʞʘ ʚ ʪʝʯʝʥʠʠ 3 ʤʝʩʷʮʝʚ. ɼʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʳʰʮ ʙʝʜʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
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ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ  (ʠʟʤʝʨʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʙʝʜʨʘ ʚ ʥʠʞʥʝʡ ʪʨʝʪʠ, 

ʩʨʝʜʥʝʡ ʪʨʝʪʠ, ʚʝʨʭʥʝʡ ʪʨʝʪʠ, ʪʦʣʱʠʥʫ ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʚ ʩʨʝʜʥʝʡ ʪʨʝʪʠ 

ʙʝʜʨʘ), ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʳʰʝʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ɺ. ʗʥʜʘ( ʌʄʊ), ʢʦʥʪʨʦʣʴ 

ʧʨʦʛʨʝʩʩʠʠ ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʪʨʝʥʘʞʸʨʘʭ.  

ʈʝʟʫʣʴʪʘʪʳ. ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʚʦʜʠʣʘʩʴ  ʯʝʨʝʟ 1,2 ʠ 3 

ʤʝʩʷʮʘ . ʏʝʨʝʟ 1ʤʝʩ: ʛʨʫʧʧʘ ˉ1 ï ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ 

ʥʘ 0,6Ñ0.2 ʩʤ, ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ; ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ 

ʚʝʩʦʚ ʥʘ: ʵʢʩʪʝʥʟʦʨʦʚ 2,5Ñ1,0 ʢʛ, ʬʣʝʢʩʦʨʦʚ 1Ñ0,5ʢʛ, ʘʜʜʫʢʪʦʨʦʚ 1,5+0,5ʢʛ, 

ʘʙʜʫʢʪʦʨʦʚ 1,8+0,2 ʢʛ. ʌʄʊ : ʵʢʩʪʝʥʟʦʨʦʚ, ʬʣʝʢʩʦʨʦʚ, ʘʜʜʫʢʪʦʨʦʚ, ʘʙʜʫʢʪʦʨʦʚ 

ʧʦʢʘʟʘʣʦ 3 ʙʘʣʘ; ʛʨʫʧʧʘ ˉ2- ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ ʥʘ 

ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʥʘ: ʵʢʩʪʝʥʟʦʨʦʚ 2,8Ñ0,8 ʢʛ, ʬʣʝʢʩʦʨʦʚ 1,2Ñ0,7 ʢʛ, ʘʜʜʫʢʪʦʨʦʚ 

ʙʘʣʘ,ʘʜʜʫʢʪʦʨʦʚ ï 3 ʙʘʣʘ , ʘʙʜʫʢʪʦʨʦʚ ʧʦʢʘʟʘʣʦ - 3 ʙʘʣʘ;ʛʨʫʧʧʘ ˉ3 ʦʪʤʝʯʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ ʥʘ 1,4Ñ0,5 ʩʤ, ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 0,6Ñ0,2 ʩʤ; ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʥʘ: ʵʢʩʪʝʥʟʦʨʦʚ 3,2Ñ0,4 

ʢʛ, ʬʣʝʢʩʦʨʦʚ 2,0Ñ0,7 ʢʛ, ʘʜʜʫʢʪʦʨʦʚ 2,7+1,1 ʢʛ, ʘʙʜʫʢʪʦʨʦʚ 3,5+0,7 ʢʛ. ʌʄʊ : 

ʵʢʩʪʝʥʟʦʨʦʚ , ʬʣʝʢʩʦʨʦʚ, ʘʜʜʫʢʪʦʨʦʚ, ʘʙʜʫʢʪʦʨʦʚ ʧʦʢʘʟʘʣʦ - 4 ʙʘʣʘ;ʏʝʨʝʟ 2 ʤʝʩ: 

ʛʨʫʧʧʘ ˉ1 ï ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ ʥʘ 0,8Ñ0.3 ʩʤ, 

ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ; ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʥʘ: 

ʵʢʩʪʝʥʟʦʨʦʚ 4,2Ñ0,5  ʢʛ, ʬʣʝʢʩʦʨʦʚ 2,1Ñ1,1ʢʛ, ʘʜʜʫʢʪʦʨʦʚ 2,8Ñ1,3ʢʛ, ʘʙʜʫʢʪʦʨʦʚ 

ʘʙʜʫʢʪʦʨʦʚ - 4 ʙʘʣʘ; ʛʨʫʧʧʘ ˉ2- ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ ʥʘ 

ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʥʘ: ʵʢʩʪʝʥʟʦʨʦʚ 4,5Ñ1,2ʢʛ, ʬʣʝʢʩʦʨʦʚ 2,6Ñ1,3ʢʛ, ʘʜʜʫʢʪʦʨʦʚ 

ʙʘʣʘ,ʘʜʜʫʢʪʦʨʦʚ ï 4 ʙʘʣʘ , ʘʙʜʫʢʪʦʨʦʚ ʧʦʢʘʟʘʣʦ - 4 ʙʘʣʘ;ʛʨʫʧʧʘ ˉ3 ʦʪʤʝʯʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ ʥʘ 2,2Ñ0,4 ʩʤ, ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 1,1Ñ0,3 ʩʤ; ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʥʘ: ʵʢʩʪʝʥʟʦʨʦʚ 5,4Ñ0,7 

ʢʛ, ʬʣʝʢʩʦʨʦʚ 4,1Ñ1,2 ʢʛ, ʘʜʜʫʢʪʦʨʦʚ 3,9Ñ1,2 ʢʛ, ʘʙʜʫʢʪʦʨʦʚ 5,3Ñ0,8 ʢʛ. ʌʄʊ : 
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ʵʢʩʪʝʥʟʦʨʦʚ -5 ʙʘʣʦʚ , ʬʣʝʢʩʦʨʦʚ ï 4 ʙʘʣʘ, ʘʜʜʫʢʪʦʨʦʚ ï 4 ʙʘʣʘ , ʘʙʜʫʢʪʦʨʦʚ 

ʧʦʢʘʟʘʣʦ - 5 ʙʘʣʦʚ;ʏʝʨʝʟ 3 ʤʝʩ: ʛʨʫʧʧʘ ˉ1 ï ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ 

ʤʳʰʮ ʙʝʜʨʘ  ʥʘ 1,1Ñ0.5 ʩʤ, ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ; 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʥʘ: ʵʢʩʪʝʥʟʦʨʦʚ 5,1Ñ0,7 ʢʛ, ʬʣʝʢʩʦʨʦʚ 3,4Ñ0,5ʢʛ, 

ʘʜʜʫʢʪʦʨʦʚ 4,4Ñ0,8ʢʛ, ʘʙʜʫʢʪʦʨʦʚ 4,9Ñ0,2 ʢʛ. ʌʄʊ : ʵʢʩʪʝʥʟʦʨʦʚ, ʬʣʝʢʩʦʨʦʚ, 

ʘʜʜʫʢʪʦʨʦʚ, ʘʙʜʫʢʪʦʨʦʚ ʧʦʢʘʟʘʣʦ 4 ʙʘʣʘ; ʛʨʫʧʧʘ ˉ2- ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ ʥʘ 1,8Ñ0,3 ʩʤ, ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

ʙʘʣʘ, ʬʣʝʢʩʦʨʦʚ- 4 ʙʘʣʘ,ʘʜʜʫʢʪʦʨʦʚ ï 4 ʙʘʣʘ , ʘʙʜʫʢʪʦʨʦʚ ʧʦʢʘʟʘʣʦ - 5 ʙʘʣʘ; 

ʛʨʫʧʧʘ ˉ3 ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʤʳʰʮ ʙʝʜʨʘ ʥʘ 3,1Ñ0,7 ʩʤ, ʪʦʣʱʠʥʘ 

ʧʦʜʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 1,7Ñ0,4 ʩʤ; ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ ʚʝʩʦʚ ʥʘ: 

ʵʢʩʪʝʥʟʦʨʦʚ8,8Ñ0,4 ʢʛ, ʬʣʝʢʩʦʨʦʚ 5,4Ñ0,7 ʢʛ, ʘʜʜʫʢʪʦʨʦʚ 7,4Ñ0,4 ʢʛ, ʘʙʜʫʢʪʦʨʦʚ 

8,3+0,8 ʢʛ. ʌʄʊ : ʵʢʩʪʝʥʟʦʨʦʚ -5 ʙʘʣʦʚ, ʬʣʝʢʩʦʨʦʚ -4 ʙʘʣʘ, ʘʜʜʫʢʪʦʨʦʚ -5 ʙʘʣʦʚ, 

ʘʙʜʫʢʪʦʨʦʚ ʧʦʢʘʟʘʣʦ - 5 ʙʘʣʦʚ; 

ɺʳʚʦʜʳ. ʉʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ  ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʢʨʦʚʠ, ʥʘʭʦʜʷʱʝʛʦ ʚ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʷʭ. ʏʝʤ 

ʙʣʠʞʝ ʧʦʢʘʟʘʪʝʣʴ ʢ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʘ, ʪʝʤ ʘʢʪʠʚʥʝʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʛʝʥʝʨʘʮʠʷ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʨʘʯʝʥʥʳʭ 

ʦʙʲʸʤʦʚ ʠ ʩʠʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʗʚʣʷʷʩʴ ʘʥʪʘʛʦʥʠʩʪʦʤ ʢʦʨʪʠʟʦʣʘ, ʪʝʩʪʦʩʪʝʨʦʥ 

ʟʘʤʝʜʣʷʝʪ ʢʘʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪʩʷ ʚʦʚʨʝʤʷ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ  ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʠʧʦʪʨʦʬʠʠ. 
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ʉʋɼɽɹʅʆ-ʄɽɼʀʎʀʅʉʂɸʗ ʆʎɽʅʂɸ ʇʆɺʈɽɾɼɽʅʀʁ  ʅʀɾʅɽɻʆ 

ʐɽʁʅʆɻʆ ʆʊɼɽʃɸ ʇʆɿɺʆʅʆʏʅʀʂɸ ʇʈʀ ʊʋʇʆʁ ʊʈɸɺʄɽ 

 

ʀʩʤʦʠʣʦʚ ʈʘʚʰʘʥʙʝʢ ɸʣʠʤʙʘʝʚʠʯ  

ɸʩʩʠʩʪʝʥʪ  

ʀʥʜʠʘʤʠʥʦʚ ʉʘʡʠʪ ʀʥʜʠʘʤʠʥʦʚʠʯ  

ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʐʦʧʫʣʘʪʦʚ ʀʩʢʘʥʜʘʨ ɹʘʭʪʠʸʨʦʚʠʯ  

ɸʩʩʠʩʪʝʥʪ  

ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ   ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ɻ. ʉʘʤʘʨʢʘʥʜ,  ʋʟʙʝʢʠʩʪʘʥ 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʠ ʰʝʡʥʦʛʦ ʩʫʙʘʢʩʠʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(ʩʪʨʦʝʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʬʘʩʝʪʦʢ ʜʫʛʦʦʪʨʦʩʪʯʘʪʳʭ ʩʫʩʪʘʚʦʚ), ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ ʜʚʠʞʝʥʠʡ ʚ ʯʝʪʳʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʬʣʝʢʩʠʠ, 

ʵʢʩʪʝʥʟʠʠ, ʨʦʪʘʮʠʠ ʠ ʙʦʢʦʚʦʡ ʬʣʝʢʩʠʠ. ɺʥʝʟʘʧʥʦʝ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʠʣʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʴʰʦʡ ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʠʪ ʢ 

ʯʨʝʟʤʝʨʥʦʤʫ ʜʚʠʞʝʥʠʶ ʟʘ ʛʨʘʥʠʮʳ ʜʦʧʫʩʪʠʤʦʛʦ ʚ ʧʦʟʚʦʥʦʯʥʦʤ ʩʝʛʤʝʥʪʝ ʠ ʪʝʤ 

ʠ ʠʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʶ  ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ [5; 4].  

ʇʦʟʚʦʥʦʯʥʦ-ʩʧʠʥʥʦʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ (ʇʉʄʊ), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʯʠʥʳ ʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʦʤʫ  ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʘʥʘʣʠʟʫ, ʢʘʢ ʧʨʠ ʣʝʪʘʣʴʥʦʤ, ʪʘʢ  ʠ ʥʝʣʝʪʘʣʴʥʳʭ 

ʠʩʭʦʜʘʭ ʪʨʘʚʤʳ.   ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʭʘʨʘʢʪʝʨ ʠ ʤʝʭʘʥʠʟʤ ʪʨʘʚʤʳ ʉ5ïC7 ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ (ʉʄʕ) ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 

[6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ  ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʡ ʉ3ïʉ7 ʧʨʠ ʪʫʧʦʡ 

ʪʨʘʚʤʝ. 

 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʀʟʫʯʝʥʘ  ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʇʉʄʊ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ   ʟʘʢʣʶʯʝʥʠʡ ʩʫʜʝʙʥʦ- 

ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ 82 ʪʨʫʧʦʚ, ʣʠʮ ʧʦʛʠʙʰʠʭ ʦʪ ʩʦʯʝʪʘʥʥʦʡ ʧʦʣʠʪʨʘʚʤʳ  

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʡ ʩ ʚʳʩʦʪʳ.  ɺʦʟʨʘʩʪ ʧʦʩʪʨʘʜʘʚʰʠʭ  ʚ ʦʩʥʦʚʥʦʤ ʦʪ 16 ʜʦ 66 

ʣʝʪ (80), ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ ʚʦʟʨʘʩʪ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʦʩʪʘʚʣʷʣʠ 80 ʠ 84 ʛʦʜʘ, ʩʨʝʜʠ 
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ʧʦʛʠʙʰʠʭ ʤʫʞʯʠʥ -64, ʞʝʥʱʠʥ -18.  ɺʳʩʦʪʘ ʧʘʜʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʜʦ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʘʜʝʥʠʡ: ʧʘʜʝʥʠʷ ʠʟ ʦʢʦʥ ʠ 

ʢʨʳʰʳ 4-5ʠ 6-8 ʵʪʘʞʥʳʭ ʜʦʤʦʚ ï 78,  ʧʘʜʝʥʠʷ ʩʦ ʩʪʦʣʙʘ ï 1, ʠʟ ʢʘʨʫʩʝʣʷ ï 1, ʩ 

ʦʨʝʭʦʚʦʛʦ ʜʝʨʝʚʴʷ ï 1.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. ʇʨʠʯʠʥʘʤʠ ʩʤʝʨʪʠ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʙʳʣʠ: ʩʦʯʝʪʘʥʥʘʷ ʪʨʘʚʤʘ ʛʦʣʦʚʳ, ʪʫʣʦʚʠʱʘ ʠ  ʢʦʥʝʯʥʦʩʪʝʡ ï 72, 

ʪʨʘʚʤʘ ʪʫʣʦʚʠʱʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ ï 10. ɺ 48 ʩʣʫʯʘʷʭ ʩʤʝʨʪʴ ʧʦʩʪʨʘʜʘʚʰʠʭ 

ʥʘʩʪʫʧʠʣʘ ʥʘ ʤʝʩʪʝ ʪʨʘʚʤʳ, ʚ ʦʩʪʘʣʴʥʳʭ 34 ʥʘʙʣʶʜʝʥʠʷʭ ï ʚ ʩʪʘʮʠʦʥʘʨʘʭ. 

ʇʉʄʊ ʚʳʷʚʣʝʥʳ ʫ 22-ʭ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 37,3% ʠʟ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ (82).    ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʩʦʯʝʪʘʥʥʘʷ ʇʉʄʊ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ 36-72%  ʧʘʮʠʝʥʪʦʚ [1; 2]. ɺ ʩʦʩʪʘʚʝ ʇʉʄʊ (22), ʚʦʟʥʠʢʰʠʝ  ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʡ ʩ ʚʳʩʦʪʳ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʪʨʘʜʘʣʠ ʤʫʞʯʠʥʳ ï 18, ʞʝʥʱʠʥ 

ʙʣrʦ ï 4. ɺʦʟʨʘʩʪ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʇʉʄʊ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 16 ʜʦ 66 ʣʝʪ, ʠʟ ʥʠʭ 

ʣʠʮʘ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 60 ʣʝʪ ʙʳʣʦ 6 ʩʣʫʯʘʝʚ, ʫ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ  ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʇʉʄʊ 

ʧʦʚʨʝʞʜʝʥʠʷ ʛʨʫʜʥʦʛʦ ʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ ʩʦʩʪʘʚʣʷʣʠ 16 ʩʣʫʯʘʝʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʧʦʚʨʝʞʜʝʥʠʷ ʪʦʣʴʢʦ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ï 5, ʧʦʷʩʥʠʯʥʦʛʦ ï 3, ʩʦʯʝʪʘʥʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʛʨʫʜʥʦʛʦ ʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ ï 2, ʰʝʡʥʦ-ʛʨʫʜʥʦʛʦ ï 2, ʰʝʡʥʦ-

ʧʦʷʩʥʠʯʥʦʛʦ ï 4. ɺ ʦʩʪʘʣʴʥʳʭ 6- ʥʘʙʣʶʜʝʥʠʷʭ ʠʤʝʣʦ ʤʝʩʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʠʞʥʝ 

ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 30,7% ʦʪ ʚʩʝʭ ʩʣʫʯʘʝʚ ʇʉʄʊ. 

ʆʪʨʳʚʳ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʦʪʤʝʪʠʣʠ ʣʠʰʴ ʚ 2-ʭ ʩʣʫʯʘʷʭ, ʚ ʦʩʪʘʣʴʥʳʭ 14-ʪʠ 

ʥʘʙʣʶʜʝʥʠʷʭ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʫʰʠʙʦʤ ʠ 

ʢʨʦʚʦʠʟʣʠʷʥʠʝʤ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ.  

ʍʘʨʘʢʪʝʨ ʠ ʤʦʨʬʦʣʦʛʠʷ  ʧʦʚʨʝʞʜʝʥʠʡ ʉ3ïʉ7 ʧʦʟʚʦʥʢʦʚ ʦʮʝʥʠʚʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʚʝʩʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ B. Allen - R.Ferguson (1982),  ʢʦʪʦʨʘʷ 

ʦʩʥʦʚʘʥʘ ʥʘ ʰʝʩʪʠ ʪʠʧʘʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʪʨʘʚʤʳ.  ɺ ʢʘʞʜʦʤ ʪʠʧʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʠ 

ʭʘʨʘʢʪʝʨʘ ʧʦʚʨʝʞʜʝʥʠʷ ʚʳʜʝʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʦʜʪʠʧʳ. 
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ʆʙʦʙʱʘʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʝʭʘʥʠʟʤʫ ʠ ʤʦʨʬʦʣʦʛʠʠ ʇʉʄʊ 

ʤʦʞʥʦ  ʨʘʟʣʠʯʘʪʴ ʥʠʞʝʩʣʝʜʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʡ ʉ3-ʉ7 ʧʨʠ ʪʫʧʦʡ 

ʪʨʘʚʤʝ: 

1. ʆʜʥʦʩʪʦʨʦʥʥʠʝ ʧʦʜʚʳʚʠʭʠ, ʚʳʚʠʭʠ, ʧʝʨʝʣʦʤʦ-ʚʳʚʠʭʠ ʉ3-ʉ7  

ʧʦʟʚʦʥʢʘ. ʊʘʢʠʝ ʜʠʩʣʦʢʘʮʠʠ ʩʫʩʪʘʚʥʦʛʦ ʦʪʨʦʩʪʢʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʬʣʝʢʩʠʦʥʥ- ʦʜʠʩʪʨʘʢʮʠʦʥʥʦ-ʨʦʪʘʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʪʨʘʚʤʳ. ʇʨʠ 

ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʚʳʚʠʭʝ (ʧʦʜʚʳʚʠʭʝ) ʩʫʩʪʘʚʥʦʡ ʬʘʩʝʪʢʠ ʢʨʘʥʠʘʣʴʥʳʡ ʧʦʟʚʦʥʦʢ 

ʨʦʪʠʨʫʝʪʩʷ ʠ ʩʤʝʱʘʝʪʩʷ ʚʧʝʨʸʜ ʥʘʜ ʢʘʫʜʘʣʴʥʳʤ ʧʦʟʚʦʥʢʦʤ.  ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʚʳʚʠʭ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʝʨʝʣʦʤʦʤ, ʩʫʩʪʘʚʥʦʡ ʬʘʩʝʪʢʠ ʠ ʧʦʚʨʝʞʜʝʥʠʝʤ 

ʜʠʩʢʘ ʧʦʟʚʦʥʢʦʚ.  2. ɼʚʫʩʪʦʨʦʥʥʠʝ ʧʦʜʚʳʚʠʭʠ, ʚʳʚʠʭʠ ʉ3 -ʉ7 ʧʦʟʚʦʥʢʦʚ.  

ʇʨʠ ʯʨʝʟʤʝʨʥʦʡ ʬʣʝʢʩʠʠ ʠ ʜʠʩʪʨʘʢʮʠʠ ʥʘ ʫʨʦʚʥʝ ʩʝʛʤʝʥʪʦʚ ʉ4-ʉ5,ʉ5-ʉ6,ʉ6-ʉ7 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʳʚ ʩʚʷʟʦʢ ʠ ʢʘʧʩʫʣ ʩʫʩʪʘʚʦʚ. ʉʫʩʪʘʚʥʳʝ ʦʪʨʦʩʪʢʠ 

ʢʨʘʥʠʘʣʴʥʦʛʦ ʚʳʚʠʭʠʚʘʝʤʦʛʦ ʧʦʟʚʦʥʢʘ ʩʢʦʣʴʟʷʪ ʧʦ ʬʘʩʝʪʢʘʤ ʥʠʞʝʣʝʞʘʱʝʛʦ 

ʧʦʟʚʦʥʢʘ ʢʧʝʨʝʜʠ ʢʚʝʨʭʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʭʦʞʜʝʥʠʝ ʜʦʨʩʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʤʝʞʜʫ ʚʳʚʠʭʠʚʘʝʤʳʤ ʠ ʢʘʫʜʘʣʴʥʳʤ ʧʦʟʚʦʥʢʘʤʠ. ʇʨʦʜʦʣʞʘʶʱʝʝʩʷ 

ʬʣʝʢʩʠʦʥʥʦ-ʜʠʩʪʨʘʢʮʠʦʥʥʦʝ ʥʘʩʠʣʠʝ ʧʨʠʚʦʜʠʪ ʩ ʥʘʯʘʣʘ ʢ ʥʝʧʦʣʥʦʤʫ, ʟʘʪʝʤ ʢ 

ʧʦʣʥʦʤʫ ʚʳʚʠʭʫ ʧʦʟʚʦʥʢʘ ʠ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʢʦʤʧʨʝʩʩʠʦʥʥʳʡ 

ʧʝʨʝʣʦʤ ʢʨʘʥʠʦʚʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʣʘ ʥʠʞʝʣʝʞʘʱʝʛʦ ʧʦʟʚʦʥʢʘ. ɽʩʣʠ ʢ 

ʬʣʝʢʩʠʦʥʥʦ-ʜʠʩʪʨʘʢʮʠʦʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʨʦʪʘʮʠʦʥʥʳʡ 

ʤʝʭʘʥʠʟʤ ʥʘʩʠʣʠʷ, ʪʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʮʝʧʠʚʰʠʡʩʷ ʚʳʚʠʭ, 

ʩ ʜʨʫʛʦʡ - ʧʦʜʚʳʚʠʭ ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʚʳʚʠʭ, ʦʩʣʦʞʥʸʥʥʳʡ ʧʝʨʝʣʦʤʦʤ 

ʩʫʩʪʘʚʥʦʡ ʬʘʩʝʪʢʠ; 3. ʂʦʤʧʨʝʩʩʠʦʥʥʳʝ ʦʩʢʦʣʴʯʘʪʳʝ ʚʟʨʳʚʥʳʝ ʠ ʦʪʨʳʚʥʳʝ 

ʧʝʨʝʣʦʤʳ. ɼʘʥʥʳʡ ʚʠʜ ʧʦʚʨʝʞʜʝʥʠʡ  ʚʦʟʥʠʢʘʶʪ ʦʪ ʚʳʨʘʞʝʥʥʦʡ ʦʩʝʚʦʡ 

ʢʦʤʧʨʝʩʩʠʠ. ʇʨʠ ʵʪʦʤ  ʪʢʘʥʠ ʢʨʘʥʠʘʣʴʥʦʛʦ ʠ ʢʘʫʜʘʣʴʥʦʛʦ ʜʠʩʢʦʚ ʧʦ ʣʠʥʠʠ 

ʧʝʨʝʣʦʤʦʚ ʧʨʦʥʠʢʘʶʪ ʚ ʪʝʣʦ ʧʦʟʚʦʥʢʘ, ʨʘʟʜʚʠʛʘʷ ʬʨʘʛʤʝʥʪʳ ʪʝʣʘ ʚ ʩʪʦʨʦʥʳ. 

ʏʝʤ ʙʦʣʝʝ ʤʘʩʩʠʚʥʳ ʠ ʛʠʜʨʦʬʠʣʴʥʳ ʜʠʩʢʠ, ʪʝʤ ʙʦʣʴʰʝ ʩʤʝʱʘʶʪʩʷ ʬʨʘʛʤʝʥʪʳ 

ʪʝʣʘ ʧʦʟʚʦʥʢʘ ʚ ʩʪʦʨʦʥʳ. ʇʨʠʩʦʝʜʠʥʷʶʱʝʝʩʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʢ ʦʩʝʚʦʡ 

ʢʦʤʧʨʝʩʩʠʠ ʬʣʝʢʩʠʦʥʥʦʝ ʥʘʩʠʣʠʝ ʚʳʪʘʣʢʠʚʘʝʪ ʜʦʨʩʘʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʚ 

ʧʦʟʚʦʥʦʯʥʳʡ ʢʘʥʘʣ ʠ ʬʦʨʤʠʨʫʶʪ  ʚʟʨʳʚʯʘʪʳʝ ʧʝʨʝʣʦʤʳ ʪʝʣʘ ʧʦʟʚʦʥʢʘ. 

ʇʦʜʦʙʥʳʝ ʧʝʨʝʣʦʤʳ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʫ ʧʦʞʠʣʳʭ ʧʦʩʪʨʘʜʘʚʰʠʭ ʠʤʝʶʱʠʭ 
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ʩʦʧʫʪʩʪʚʫʶʱʠʝ   ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʥʢʦʚ; 4. ʆʪʨʳʚʥʳʝ 

ʧʝʨʝʣʦʤʳ ʪʝʣʘ ʧʦʟʚʦʥʢʘ. ʕʪʠ ʧʦʚʨʝʞʜʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ ʚʟʨʳʚʥʳʭ 

ʦʩʢʦʣʴʯʘʪʳʭ ʧʝʨʝʣʦʤʦʚ. ʆʥʠ  ʚʦʟʥʠʢʘʶʪ, ʢʦʛʜʘ ʧʦʟʚʦʥʦʯʥʠʢ  ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʛʠʙʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʫ ʥʳʨʷʣʴʱʠʢʦʚ ʧʨʠ ʫʜʘʨʝ ʛʦʣʦʚʦʡ ʦʪ ʪʫʧʦʡ 

ʧʨʝʜʤʝʪ.  ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʪʨʘʚʤʳ, ʧʨʝʦʙʣʘʜʘʥʠʷ ʬʣʝʢʩʠʦʥʥʦʛʦ ʠʣʠ 

ʘʢʩʠʘʣʴʥʦ-ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʩʠʣʠʷ ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʦʟʚʦʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. ʊʘʢ ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʬʣʝʢʩʠʦʥʥʦʛʦ ʥʘʩʠʣʠʷ ʧʦʚʨʝʞʜʘʶʪʩʷ ʜʠʩʢʠ ʠ ʩʚʷʟʢʠ, ʘ ʧʨʠ ʘʢʩʠʘʣʴʥʦʡ 

ʢʦʤʧʨʝʩʩʠʠ ʦʙʨʘʟʫʝʪʩʷ  ʧʝʨʝʣʦʤʳ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ; 5. ʕʢʩʪʝʥʟʠʦʥʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʰʝʡʥʦʛʦ ʧʦʜ ʘʢʩʠʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʟʚʘʥʳ ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʵʢʩʪʝʥʟʠʦʥʥʳʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʠʩʪʨʘʢʮʠʦʥʥʦ-

ʵʢʩʪʝʥʟʠʦʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤʠ ʥʘʩʠʣʠʷ. ʇʨʠ ɼʊʇ ʠʣʠ ʧʘʜʝʥʠʠ ʚʥʠʟ ʛʦʣʦʚʦʡ 

ʦʪʤʝʯʘʶʪ ʨʝʟʢʦʝ ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʧʝʨʝʨʘʟʛʠʙʘʥʠʝ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʵʢʩʪʝʥʟʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʜʦʨʩʘʣʴʥʫʶ ʢʦʣʦʥʥʫ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚʳʟʳʚʘʷ ʠʭ ʦʩʢʦʣʴʯʘʪʳʝ ʧʝʨʝʣʦʤʳ. 

ʇʨʦʜʦʣʞʘʶʱʝʝʩʷ ʬʦʨʩʠʨʦʚʘʥʥʦʝ ʨʘʟʛʠʙʘʥʠʝ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ʧʨʠʚʦʜʠʪ ʢ ʩʜʘʚʣʝʥʠʶ ʠ ʜʘʞʝ ʨʘʟʤʦʟʞʝʥʠʶ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʇʦʜʦʙʥʳʝ ʪʨʘʚʤʳ 

ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ  ʫ ʧʦʞʠʣʳʭ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʠʤʝʶʱʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʨʘʞʝʥʠʡ;  6. ʍʣʳʩʪʦʚʳʝ ʧʦʚʨʝʞʜʝʥʠʷ. ɼʘʥʥʳʡ ʚʠʜ 

ʧʦʚʨʝʞʜʝʥʠʷ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ  ʧʨʠ ɼʊʇ. ʇʨʠ ʪʨʘʚʤʝ  ʚʥʫʪʨʠ ʩʘʣʦʥʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʟʘʧʥʦʛʦ ʫʜʘʨʘ ʦ ʟʘʜʥʶʶ ʯʘʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʛʦʣʦʚʘ  ʧʦʩʪʨʘʜʘʚʰʝʛʦ 

ʨʝʟʢʦ ʦʪʢʣʦʥʷʝʪʩʷ ʥʘʟʘʜ ʠ ʚʥʠʟ, ʧʝʨʝʨʘʟʛʠʙʘʷ ʰʝʡʥʳʡ ʦʪʜʝʣ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɻʠʧʝʨʵʢʩʪʝʥʟʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚ ʩʘʣʦʥʝ ʦʙʳʯʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʜʛʦʣʦʚʥʠʢʦʤ. ɿʘ ʵʢʩʪʝʥʟʠʝʡ ʥʝʤʝʜʣʝʥʥʦ ʩʣʝʜʫʝʪ, ʢʘʢ ʫʜʘʨ 

ʭʣʳʩʪʘ, ʥʘʩʠʣʴʩʪʚʝʥʥʘʷ ʬʣʝʢʩʠʷ. ʇʨʠ ʭʣʳʩʪʦʚʦʡ ʪʨʘʚʤʝ ʤʦʞʝʪ ʙʳʪʴ 

ʤʠʢʨʦʧʦʚʨʝʞʜʝʥʠʡ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʜʠʩʢʘ ʠʣʠ ʜʘʞʝ ʨʘʟʚʠʪʠʝ  ʦʩʪʨʦʡ ʛʨʳʞʠ 

ʜʠʩʢʘ; 7. ʊʨʘʚʤʘʪʠʯʝʩʢʦʝ ʨʘʟʲʝʜʠʥʝʥʠʝ ʩʫʩʪʘʚʥʦʡ ʢʦʣʦʥʥʳ. ʕʪʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʥʘʣʠʯʠʝʤ ʜʚʦʡʥʦʡ ʣʠʥʠʠ ʧʝʨʝʣʦʤʘ, 

ʨʘʟʲʝʜʠʥʷʶʱʝʡ ʩʫʩʪʘʚʥʫʶ ʢʦʣʦʥʥʫ, ʧʝʨʝʜʥʷʷ ʣʠʥʠʷ  ʧʝʨʝʣʦʤʘʭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʢʦʨʝʥʴ ʜʫʞʢʠ, ʟʘʜʥʷʷðʤʝʞʜʫʩʫʩʪʘʚʥʳʤ ʦʪʨʦʩʪʢʦʤ ʠ ʧʣʘʩʪʠʥʦʡ ʜʫʞʢʠ [4].  
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ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʫʜʝʙʥʦ- ʤʝʜʠʮʠʥʩʢʠʭ ʵʢʩʧʝʨʪʠʟ ʪʨʫʧʦʚ 

ʠ ʞʠʚʳʭ ʣʠʮ ʩ ʇʉʄʊ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʣʦʢʘʣʠʟʘʮʠʠ, ʭʘʨʘʢʪʝʨʘ, ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠ ʦʮʝʥʢʠ ʤʝʭʘʥʠʟʤʘ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʉ3-ʉ7 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʫʧʦʡ ʪʨʘʚʤʳ. 

ɺʳʚʦʜʳ. ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʫʧʦʡ ʪʨʘʚʤʳ ʥʠʞʥʝʝ ʰʝʡʥʳʡ ʦʪʜʝʣ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʪʨʘʚʤʘʪʠʟʘʮʠʠ. ʇʦʚʨʝʞʜʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʵʪʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ. 

ʈʘʟʣʠʯʘʶʪ ʦʜʥʦʩʪʦʨʦʥʥʠʝ (ʜʚʫʭʩʪʦʨʦʥʥʠʝ) ʧʦʜʚʳʚʠʭ ʠ ʚʳʚʠʭʠ, ʧʝʨʝʣʦʤʳ-

ʚʳʚʠʭʠ, ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ, ʦʪʨʳʚʥʳʝ, ʭʣʳʩʪʦʚʳʝ ʧʝʨʝʣʦʤʳ, ʘ ʪʘʢʞʝ 

ʨʘʟʲʝʜʠʥʝʥʠʝ ʩʫʩʪʘʚʥʦʡ ʢʦʣʦʥʥʳ  ʉ3-ʉ7, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥ 

ʦʪʜʝʣʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʪʨʘʚʤʳ. ʍʘʨʘʢʪʝʨ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʚʨʝʞʜʝʥʠʡ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʝʭʘʥʦʛʝʥʝʟ 

ʪʨʘʚʤʳ ʚ ʧʨʦʮʝʩʩʝ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʠʭ ʵʢʩʧʝʨʪʠʟ ʇʉʄʊ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽɹɯɻʋ ʇʉʆʈɯɸɿʋ ʋ ɺɸɻɯʊʅʀʍ 

 

ʂʚʽʪʘʥʦʚʘ ʅʘʪʘʣʽʷ ɻʝʥʥʘʜʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʇʦʯʝʨʥʽʥʘ ɺʘʣʝʨʽʷ ɺʘʜʠʤʽʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʜʝʨʤʘʪʦʣʦʛʽʾ, ʚʝʥʦʨʦʣʦʛʽʾ ʪʘ ʉʅɯɼʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢ̔ʚ, ʋʢʨʘʾʥʘ 

  

ɺʩʪʫʧ. ʇʩʦʨʽʘʟ - ʮʝ ʭʨʦʥʽʯʥʝ ʨʝʮʝʜʠʚʫʶʯʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ, ʥʘ ʷʢʝ 

ʩʪʨʘʞʜʘʻ 2-3% ʥʘʩʝʣʝʥʥʷ. ɹʣʠʟʴʢʦ 50% ʮʠʭ ʧʘʮʽʻʥʪʽʚ - ʞʽʥʢʠ, ʽ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ 

ʭʚʦʨʽʻ ʜʦ 40 ʨʦʢʽʚ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤ ʚʽʢʦʤ. ʎʽ ʞʽʥʢʠ ʤʦʞʫʪʴ 

ʤʘʪʠ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʫʩʢʣʘʜʥʝʥʥʷ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʦʣʦʛʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʧʝʨʝʙʽʛʫ ʧʩʦʨʽʘʟʫ ʚ ʞʽʥʦʢ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʰʢʽʨʥʦ-ʚʝʥʝʨʦʣʦʛʽʯʥʦʛʦ ʜʠʩʧʘʥʩʝʨʫ ˉ5. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ 15 ʞʽʥʦʢ, ʷʢʽ ʤʘʣʠ ʚʘʛʽʪʥʽʩʪʴ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ 

ʧʩʦʨʽʘʟ. 7(46,6%) ʞʽʥʦʢ ʚʽʢʦʤ 20-29 ʨʦʢʽʚ, 8(53,4%) ʞʽʥʦʢ ʚʽʢʦʤ 30-39 ʨʦʢʽʚ. ɿʘ 

ʚʘʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ʫ 11(73,3%) ʞʽʥʦʢ ʙʫʣʘ ʣʝʛʢʘ ʬʦʨʤʘ, ʫ 4(26.7%) ï 

ʩʝʨʝʜʥʴʦʚʘʞʢʘ ʬʦʨʤʘ. ɯʟ ʩʫʧʫʪʥʽʭ ʧʘʪʦʣʦʛʽʡ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ 

ʧʩʦʨʽʘʟʫ 3(20%) ʧʘʮʽʻʥʪʢʠ ʤʘʣʠ ʧʽʜʚʠʱʝʥʫ ʤʘʩʫ ʪʽʣʘ, 5(33,3%) - ʧʘʣʠʣʠ, 

8(53,6%) ʞʽʥʦʢ ʭʘʨʯʫʚʘʣʠʩʷ ʥʝ ʨʘʮʽʦʥʘʣʴʥʦ. ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘʢʦʞ ʘʥʘʣʽʟʫʚʘʣʠ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʫʙôʻʢʪʠʚʥʽ ʚʨʘʞʝʥʥʷ 

ʭʚʦʨʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɾʽʥʢʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʧʨʦʜʦʚʞʫʚʘʣʠ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʟʚʠʯʥʦʛʦ ʜʣʷ ʥʠʭ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʪʦʞ ʟʤʽʥʘ ʭʘʨʘʢʪʝʨʫ  

ʭʘʨʯʫʚʘʥʥʷ ʯʠ ʩʪʨʝʩ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ, ʘʙʦ ʥʘʜʤʽʨʥʝ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʢʣʶʯʝʥʠʡ ʟ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʧʝʨʝʙʽʛ ʦʩʥʦʚʥʦʾ ʭʚʦʨʦʙʠ ï ʧʩʦʨʽʘʟʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 8(53,3%) ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ 

ʧʩʦʨʽʘʟ ʧʨʠʡʤʘʚ ʙʽʣʴʰ ʣʝʛʢʠʡ ʧʝʨʝʙʽʛ, ʱʦ ʟʘʟʚʠʯʘʡ ʟʘʟʥʘʯʘʣʦʩʷ ʚ I ʪʨʠʤʝʩʪʨʽ 



137 
 

ʚʘʛʽʪʥʦʩʪʽ. 2(13,3%) ʞʽʥʢʠ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʚʘʛʽʪʥʽʩʪʴ ʧʦʩʠʣʠʣʘ ʾʭ ʭʚʦʨʦʙʫ. ɯʥʰʽ 

5(33,3%) ʥʝ ʚʽʜʟʥʘʯʠʣʠ ʥʽʷʢʠʭ ʟʤʽʥ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʚʽʢ ʚʘʛʽʪʥʠʭ ʽ ʪʷʞʢʽʩʪʴ ʧʩʦʨʽʘʟʫ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʧʝʨʝʙʽʛ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. 

ʋ 2(13,3%) ʞʽʥʦʢ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʚʠʟʥʘʯʘʣʦʩʷ ʟʥʘʯʥʝ ʧʦʣʽʧʰʝʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʛʽʧʦʧʽʛʤʝʥʪʘʮʽʻʶ ʚ ʜʽʣʷʥʢʘʭ ʫʨʘʞʝʥʥʷ. ɿʤʽʥʠ ʚ ʧʝʨʝʙʽʛʫ 

ʧʩʦʨʽʘʟʫ (ʚ ʛʽʨʰʫ ʯʠ ʢʨʘʱʫ ʩʪʦʨʦʥʫ) ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʚʘʛʽʪʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʨʝʜʙʘʯʠʪʠ, ʷʢ ʚʽʥ ʙʫʜʝ ʧʨʦʪʽʢʘʪʠ ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʚʘʛʽʪʥʦʩʪʝʡ. ʅʘʚʝʜʝʥʝ 

ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ (80,0%) ʤʘʪʝʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʚʘ ʯʠ ʙʽʣʴʰʝ 

ʜʽʪʝʡ (ʪʘʢʠʭ ʞʽʥʦʢ ʙʫʣʦ 10 ʫ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ), ʢʦʞʥʘ ʚʘʛʽʪʥʽʩʪʴ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʧʦʜʽʙʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʧʝʨʝʙʽʛʫ ʧʩʦʨʽʘʟʫ. ʃʽʢʫʚʘʥʥʷ 

ʫʩʢʣʘʜʥʝʥʴ ʧʩʦʨʽʘʟʫ ʫ ʚʘʛʽʪʥʠʭ ʤʘʻ ʪʨʫʜʥʦʱʽ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʚʘʞʢʽʡ ʬʦʨʤʽ. ʇʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʞʽʥʢʠ ʧʦʚʠʥʥʽ ʧʨʠʧʠʥʠʪʠ 

ʣʽʢʫʚʘʥʥʷ ʙʽʣʴʰʽʩʪʶ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʫ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʧʝʨʝʙʽʛʫ 

ʚʘʛʽʪʥʦʩʪʝʡ ʫ ʭʚʦʨʠʭ ʥʘ ʧʩʦʨʽʘʟ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʞʽʥʦʢ (53,3% 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ) ʚʽʜʟʥʘʯʠʣʠ, ʱʦ ʚʘʛʽʪʥʽʩʪʴ ʧʦʣʝʛʰʫʻ ʭʽʜ ʾʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ 

ʣʠʰʝ 13,3% ʟʘʟʥʘʯʠʣʠ ʫʩʢʣʘʜʥʝʥʥʷ ʧʝʨʝʙʽʛʫ ʧʩʦʨʽʘʟʫ.  
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ʉʋʏɸʉʅɯ ʋʗɺʃɽʅʅʗ ʇʈʆ ɽʇɯɼɽʄɯʆʃʆɻɯʖ ʅʆɺʆɰ 

ʂʆʈʆʅɸɺɯʈʋʉʅʆɰ ɯʅʌɽʂʎɯɰ COVID -2019 

 

ʂʦʟʝʡʯʫʢ ʇʦʣʽʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʘʤʯʝʥʢʦ ʂʘʪʝʨʠʥʘ ɺʘʜʠʤʽʚʥʘ 

ʩʪʫʜʝʥʪʠ  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʈʘʡʣʷʥ ʄʘʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʝʧʽʜʝʤʽʦʣʦʛʽʾ  

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʈʫʙʽʞ 2019/2020 ʫʚʽʡʰʦʚ ʚ ʽʩʪʦʨʽʶ, ʷʢ ʝʧʽʜʝʤʽʷ ʢʦʨʦʥʘʚʽʨʫʩʥʦʡ 

ʽʥʬʝʢʮʽʾ, ʷʢʽʡ ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ) ʧʨʠʩʚʦʾʣʘ ʩʪʘʪʫʩ 

ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ. 11 ʙʝʨʝʟʥʷ 2020 ʨʦʢʫ iʥʬʝʢʮiʷ 

COVID-2019 ʦʪʨʠʤʘʣʘ ʩʪʘʪʫʩ ʧʘʥʜʝʤʽʾ. 

ɽʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʧʘʥʜʝʤʽʾ ʩʪʘʚ ʥʦʚʠʡ, ʨʘʥʽʰʝ ʥʝ ʜʦʩʣʽʜʞʝʥʠʡ 

ʢʦʨʦʥʘʚʽʨʫʩ. ʇʨʝʜʩʪʘʚʥʠʢ ʨʦʜʫ Betacoronavirus, ʦʪʨʠʤʘʚʰʠʡ ʧʦʟʥʘʯʝʥʥʷ 2019-

nCov (novel coronavirus). ʊʘʢʦʞ ʄʽʞʥʘʨʦʜʥʠʤ ʢʦʤʽʪʝʪʦʤ ʪʘʢʩʦʥʦʤʽʾ ʚʽʨʫʩʽʚ 

ʙʫʣʦ ʧʨʠʩʚʦʾʥʦ ʡʦʤʫ ʥʘʟʚʫ SARS-CoV-2. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʝʥʥʷ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʥʦʚʦʾ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ ʪʘ 

ʤʦʞʣʠʚi ʰʣʷʭʠ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʙʦʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ ɺʆʆɿ ʪʘ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ʄʆɿ) ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʥʘʫʢʦʚʠʭ ʧʫʙʣiʢʘʮiʡ ʟ ʧʠʪʘʥʴ 

ʝʧiʜʝʤiʦʣʦʛiʾ COVID-2019. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʆɿ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟʘʭʦʜʠ ʟ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʦʚʦʾ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ. ʊʘʢʦʞ ʂʘʙʽʥʝʪʦʤ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʙʫʣʦ ʚʚʝʜʝʥʦ ʢʘʨʘʥʪʠʥ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ 12 

ʙʝʨʝʟʥʷ 2020 ʨʦʢʫ ʧʦ 22 ʯʝʨʚʥʷ 2020 ʨ. ʟ ʤʦʞʣʠʚʠʤ ʧʦʜʦʚʞʝʥʥʷʤ.    

ʍʚʦʨʦʙʘ, ʩʧʨʠʯʠʥʝʥʘ ʥʦʚʠʤ ʢʦʨʦʥʘʚʽʨʫʩʦʤ SARS-CoV-2 ï ʮʝ ʧʝʨʝʜʫʩʽʤ 

ʟʦʦʥʦʟʥʘ ʽʥʬʝʢʮʽʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʫʜʥʠʢ ʧʝʨʝʡʰʦʚ ʜʦ ʣʶʜʠʥʠ ʚiʜ ʢʘʞʘʥiʚ. 

ʆʜʥʘʢ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʪʚʘʨʠʥʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚiʜ ʷʢʦ ʾ ʣʶʜʠʥʘ ʦʪʨʠʤʘʣʘ 
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ʟʙʫʜʥʠʢʘ, ʚʩʪʘʥʦʚʣʶʪ̒ʴʩʷ. ɺiʜʦʤʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʧʘʥʜʝʤʽʾ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟ ʂʠʪʘʶ, 

ʜʝ ʮʝʡ ʚʽʨʫʩ ʫʧʝʨʰʝ ʙʫʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʧʽʜ ʯʘʩ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʩʧʘʣʘʭʫ ʚ ʤ. 

ʋʭʘʥʴ, ʫ ʛʨʫʜʥʽ 2019 ʨʦʢʫ. ʅʘ ʩʴʦʛʦʜʥʽ, ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʝʢʮʽʾ ʻ ʭʚʦʨʘ 

ʣʶʜʠʥʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʶʜʠ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʽʥʢʫʙʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʇʝʨʝʜʘʻʪʴʩʷ COVID-2019 ʧʦʚʽʪʨʷʥʦ-ʢʨʘʧʝʣʴʥʠʤ ʰʣʷʭʦʤ ʧʽʜ ʯʘʩ ʨʦʟʤʦʚʠ, 

ʢʘʰʣʶ, ʯʭʘʥʥʷ ʪʘ ʢʦʥʪʘʢʪʥʦ - ʧʦʙʫʪʦʚʠʤ ʰʣʷʭʦʤ ʯʝʨʝʟ ʧʨʝʜʤʝʪʠ ʧʦʚʩʷʢʜʝʥʥʷ, 

ʱʦ ʢʦʥʪʘʤʽʥʦʚʘʥʽ ʟʙʫʜʥʠʢʦʤ. ʆʜʥʘ iʥʬiʢʦʚʘʥʘ ʣʶʜʠʥʘ ʧʨʠ ʩʦʮiʘʣʴʥʦʤʫ 

ʢʦʥʪʘʢʪi ʢʦʥʪʘʢʪʽ ʟʘʨʘʞʘʻ 3-4 ʩʧʨʠʡʥʷʪʣʠʚi ʦʩʦʙʠ. ʋ ʩʽʤʝʡʥʦʤʫ ʢʦʣʽ ʟʘʨʘʞʝʥʥʷ 

ʫʩʽʭ ʯʣʝʥʽʚ ʨʦʜʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʤʘʡʞʝ 80 % ʚʠʧʘʜʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʧʘʜʢʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʝʢʮʽʾ ʩʝʨʝʜ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʥʘʜʘʶʪʴ ʜʦʧʦʤʦʛʫ 

ʭʚʦʨʠʤ ʥʘ ʢʦʨʦʥʘʚʽʨʫʩʥʫ ʽʥʬʝʢʮʽʶ.  

ʉʧʨʠʡʥʷʪʣʠʚiʩʪʴ ʜʦ ʟʙʫʜʥʠʢʘ ʫ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʷʭ ʥʘʩʝʣʝʥʥʷ ʚʠʩʦʢʘ. ʋ 

ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʙʽʛʘʻ ʚ ʣʝʛʢʽʡ ʬʦʨʤʽ. ɺʠʜʽʣʷʶʪʴ ʛʨʫʧʠ 

ʨʠʟʠʢʫ ʚʘʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʽʥʬʝʢʮʽʾ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʧʘʮʽʻʥʪʽʚ ʩʪʘʨʰʝ 60 ʨʦʢʽʚ, 

ʣʶʜʝʡ, ʱʦ ʤʘʶʪʴ ʚ ʘʥʘʤʥʝʟʽ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, 

ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʦʥʢʦʭʚʦʨʠʭ ʧʘʮʽʻʥʪʽʚ. 

ɿʛʽʜʥʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʜʘʥʠʤʠ ʣʝʪʘʣʴʥʽʩʪʴ ʚʽʜ COVID-2019 ʩʷʛʘʻ 3-

5 %. ʉʧʝʮʠʬiʯʥʦʾ ʧʨʦʬiʣʘʢʪʠʢʠ ʥʝʤʘʻ. 

ɺʠʩʥʦʚʢʠ. COVID-2019 - iʥʬʝʢʮiʷ ʟ ʘʝʨʦʟʦʣʴʥʠʤ ʤʝʭʘʥiʟʤʦʤ ʧʝʨʝʜʘʯi. 

ʇʨʠ ʮiʡ ʛʨʫʧi iʥʬʝʢʮiʡ ʥʘʡʙiʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ ʷʚʣʷʻʪʴʩʷ ʩʧʝʮʠʬiʯʥʘ 

ʧʨʦʬiʣʘʢʪʠʢʘ, ʷʢʘ ʥʝ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʢʦʨʦʥʘʚʽʨʫʩʥʦʾ iʥʬʝʢʮʽʾ. ʊʦʤʫ ʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʧʘʜʢiʚ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʷ ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʘʚʠʣ ʩʦʮiʘʣʴʥʦʛʦ ʜʠʩʪʘʥʮiʶʚʘʥʥʷ, ʟʘʭʠʱʘʪʠ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ 

ʟʘʭʠʩʥʠʤʠ ʤʘʩʢʘʤʠ ʪʘ ʨʝʩʧʠʨʘʪʦʨʘʤʠ, ʫʥʠʢʘʪʠ ʚiʜʚiʜʫʚʘʥʥʷ ʤiʩʮʴ ʤʘʩʦʚʦʛʦ 

ʩʢʫʧʯʝʥʥʷ ʣʶʜʝʡ. 
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ɺʇʃʀɺ ʇʃɸʉʊʀʂʆɺʀʍ ʇʃʗʐʆʂ ʅɸ ɿɼʆʈʆɺôʗ ʃʖɼʀʅʀ ʊɸ 

ɿʆɺʅɯʐʅɭ ʉɽʈɽɼʆɺʀʑɽ 

 

ʂʦʣʝʩʥʽʯʝʥʢʦ ʆʣʝʥʘ ɸʥʘʪʦʣʽʾʚʥʘ,                                                                                      

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʋʢʨʘʾʥʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʨʝʚʘʣʴ ʄʘʨôʷʥʘ ɺʘʩʠʣʽʚʥʘ,                                            

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ çɻʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ˉ1è                                                                                                                                            

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɿʘ ʦʩʪʘʥʥʽ ʧʽʚʩʪʦʣʽʪʪʷ ʧʣʘʩʪʠʢ ʩʪʘʚ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʥʘʰʦʛʦ ʞʠʪʪʷ. ʑʦʨʽʯʥʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘ ʚʠʢʠʜʘʻʪʴʩʷ ʤʽʣʴʡʦʥ 

ʪʦʥʥ ʧʣʘʩʪʠʢʦʚʠʭ ʚʠʨʦʙʽʚ. ɺʠʜʦʙʫʪʦʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʧʣʘʩʪʠʢʫ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʎʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʥʝʘʙʠʷʢʠʡ ʚʧʣʠʚ ʥʘ 

ʝʢʦʣʦʛʽʶ.  

  ʈʦʟʢʨʠʪʪʷ ʪʝʤʠ. ʇʣʘʩʪʠʢ - ʧʦʣʽʤʝʨʥʠʡ ʤʘʪʝʨʽʘʣ.  ʅʘʡʧʦʰʠʨʝʥʽʰʽ 

ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ (ʚʠʜʠ ʧʣʘʩʪʠʢʘ) - ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ (ʇɺʍ), ʧʦʣʽʧʨʦʧʽʣʝʥ, 

ʧʦʣʽʝʪʠʣʝʥ, ʧʦʣʽʩʪʠʨʦʣ, ʧʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ, ʧʦʣʽʢʘʨʙʦʥʘʪ, ʟ ʷʢʠʭ 

ʚʠʨʦʙʣʷʶʪʴ ʷʢ ʪʝʭʥʽʯʥʠʡ, ʪʘʢ ʽ ʭʘʨʯʦʚʠʡ ʧʣʘʩʪʠʢ. ɼʣʷ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ, ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʣʽʝʪʠʣʝʥ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ. ɺʽʥ 

ʝʢʦʥʦʤʽʯʥʠʡ, ʫʜʘʨʦʩʪʽʡʢʠʡ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʙʘʨôʻʨ ʧʨʦʥʠʢʥʦʩʪʽ ʚʦʣʦʛʠ.  

  ʇʣʘʩʪʠʢʦʚʽ ʧʣʷʰʢʠ ʤʽʩʪʷʪʴ ʙʽʩʬʝʥʦʣ ɸ (ʘʙʦ ʞ ɹʌɸ) ʪʘ ʌʣʘʪʠ. ɹʌɸ - 

ʭʽʤʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʧʣʘʩʪʠʢʫ ʞʦʨʩʪʢʦʩʪʽ ʽ 

ʧʨʦʟʦʨʦʩʪʽ. ɹʌɸ ʻ ʝʥʜʦʢʨʠʥʥʠʤ ʧʦʨʫʰʥʠʢʦʤ, ʷʢʠʡ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ.  ʎʝ ʙʫʣʦ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʙʝʟʣʽʯʯʶ ʧʨʦʙʣʝʤ ʟʽ ʟʜʦʨʦʚ'ʷʤ, ʚʢʣʶʯʘʶʯʠ 

ʧʝʚʥʽ ʚʠʜʠ ʨʘʢʫ, ʥʝʚʨʦʣʦʛʽʯʥʽ ʪʨʫʜʥʦʱʽ, ʨʘʥʥʻ ʩʪʘʪʝʚʝ ʜʦʟʨʽʚʘʥʥʷ ʫ ʜʽʚʯʘʪʦʢ, 

ʟʥʠʞʝʥʥʷ ʬʝʨʪʠʣʴʥʦʩʪʽ ʫ ʞʽʥʦʢ, ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʽ ʜʝʬʝʢʪʠ ʫ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɹʌɸ ʧʦʪʨʘʧʣʷʻ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʧʣʘʩʪʤʘʩ, 

ʪʘʢʠʭ ʷʢ ʥʘʧʦʾ ʚ ʧʣʷʰʢʘʭ ʽ ʯʠʩʪʷʯʽ ʟʘʩʦʙʠ.  ɺʽʥ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʚ ʟʥʘʯʥʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʚ ʛʨʫʧʘʭ ʨʠʟʠʢʫ, ʪʘʢʠʭ ʷʢ ʧʣʘʮʝʥʪʠ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʽ ʟʨʦʩʪʘʶʯʽ 

ʧʣʦʜʠ.   
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 ʌʪʘʣʘʪʠ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ , ʱʦʙ ʟʨʦʙʠʪʠ ʧʣʘʩʪʠʢʠ, ʪʘʢʽ ʷʢ 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ (ʇɺʍ), ʙʽʣʴʰ ʛʥʫʯʢʠʤʠ.  ʌʪʘʣʘʪʠ ʪʘʢʦʞ ʤʘʶʪʴ ʨʫʚʥʽʚʥʠʡ 

ʭʘʨʘʢʪʝʨ ʥʘ ʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʫ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʝʬʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʚʢʣʶʯʘʶʯʠ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ, ʘʥʦʤʘʣʽʡ ʷʻʯʢʘ ʽ ʧʫʭʣʠʥ, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤʠ 

ʛʝʥʜʝʨʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʬʪʘʣʘʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʧʣʘʩʪʠʢʦʚʦʾ ʧʣʷʰʢʠ ʟ ʚʦʜʦʶ.  

 ɺʧʣʠʚ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʚ ʥʘʰʽ ʯʘʩʠ. ʑʦʨʦʢʫ ʚʠʪʨʘʯʘʻʪʴʩʷ 22 ʤʽʣʴʷʨʜʽʚ ʧʣʷʰʦʢ ʽ ʣʠʰʘ 

ʯʘʩʪʠʥʘ ʩ ʥʠʭ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʧʝʨʝʨʦʙʢʫ, ʚʩʝ ʞ ʽʥʰʝ ʧʦʪʨʷʙʣʷʻ ʜʦ 

ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʘʙʦ ʞ ʜʦ ʦʢʝʘʥʫ.  

 ɹʘʛʘʪʦ ʭʪʦ ʟ ʤʦʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʦʢʝʘʥʽ, ʢʦʚʪʘʶʪʴ ʧʣʘʩʪʠʢ, 

ʩʪʘʶʪʴ ʟʘʙʨʫʜʥʝʥʠʤʠ  ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʩʧʦʞʠʚʘʻʪʴʩʷ ʣʶʜʴʤʠ. ʇʣʘʩʪʠʢ, 

ʱʦ ʟʘʣʠʰʠʚʩʷ ʥʘ ʩʫʰʽ, ʤʦʞʝ ʩʠʣʴʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʽʩʥʫʶʯʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʩʠʩʪʝʤʠ ʘʥʘʣʦʛʽʯʥʦ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʢʝʘʥ.  ɿʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʧʣʘʩʪʠʢʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ.  ʇʣʘʩʪʠʢʦʚʽ ʧʣʷʰʢʠ ʤʽʩʪʷʪʴ 

çʄʇè ʯʠ ʤʽʢʨʦʧʣʘʩʪʠʢʽ, ʷʢʽ ʤʦʞʫʪʴ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʶʚʘʪʠ ʛʨʫʥʪ, ʟʤʽʥʶʶʯʠ ʾʾ 

çʭʽʤʽʯʥʠʡ ʚʤʽʩʪè, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʗʢʱʦ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʛʨʫʥʪʫ 

ʟʤʽʥʠʪʴʩʷ, ʧʦʩʽʚʠ, ʚʠʨʦʱʫʚʘʥʽ ʚ ʮʴʦʤʫ ʛʨʫʥʪʽ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʣʷʭ, 

ʙʫʜʫʪʴ ʧʦʰʢʦʜʞʝʥʽ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʭʽʤʽʯʥʦ ʟʤʽʥʝʥʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʧʦʪʽʤ 

ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ ʣʶʜʠʥʦʶ.  

ɺʠʩʥʦʚʦʢ. ʆʩʢʽʣʴʢʠ ʚʧʣʠʚ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ ʜʦʩʷʛʥʫʚ ʤʘʰʪʘʙʥʠʭ 

ʨʦʟʤʽʨʽʚ, ʪʨʝʙʘ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʮʽ  ʧʦʢʘʟʥʠʢʠ. ɸʣʴʪʝʨʥʘʪʠʚʘ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʧʣʘʩʪʠʢʘ ʻ ʙʘʛʘʪʦʨʘʟʦʚʘ ʩʢʣʷʥʘ ʧʣʷʰʢʘ, ʷʢʘ ʥʝ ʤʘʻ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ ʥʘ ʝʢʦʩʠʩʪʝʤʫ.  
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ʛ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ʉʠʥʜʨʦʤ ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ (ʉʍɺ). ʅʘ ʜʫʤʢʫ ʦʜʥʦʛʦ ʽʟ ʚʝʜʫʯʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʛʘʣʫʟʽ ʚʠʚʯʝʥʥʷ ʉʍɺ ʧʨʦʬ. ʄ. ɼʠʜʢʦʚʩʴʢʦʛʦ(2019), 

ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʩʧʝʮʠʬʽʢʦʶ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ 

ʣʶʜʝʡ, ʦʩʦʙʣʠʚʦ ʤʝʰʢʘʥʮʽʚ ʤʝʛʘʧʦʣʽʩʽʚ, ʡ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 

ʩʠʪʫʘʮʽʻʶ ʪʘ ʥʘʜʤʽʨʥʠʤ ʧʩʠʭʦʝʤʦʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʩʥʦʚʥʠʡ ʢʦʥʪʠʥʛʝʥʪ "ʚʪʦʤʣʝʥʠʭ 

ʭʨʦʥʽʢʽʚ" - ʤʦʣʦʜʽ ʣʶʜʠ (ʚʽʢ 20 ʨʦʢʽʚ), ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ, ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʯʽ ʥʘʜ 

ʩʚʦʻʶ ʢʘʨ'ʻʨʦʶ (ʜʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ).  

ʅʘʜʤʽʨʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʨʘʮʷ ʟʘ ʧʨʠʤʫʩʦʤ ʻ "ʤʦʜʝʣʣʶ" ʝʤʦʮʽʡʥʦʛʦ 

ʩʪʨʝʩʫ.  

ɸʜʘʧʪʘʮʽʷ ʥʘ ʜʽʶ ʩʪʨʝʩʦʨʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʩʠʭʦʝʤʦʮʽʡʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ 

ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ.  

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʠʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ 

ʥʝʚʨʦʪʠʟʘʮʽʾ ʪʘ ʥʘʷʚʥʽʩʪʶ ʦʩʥʦʚʥʠʭ ʧʨʦʷʚʽʚ ʉʍɺ (ʩʫʙʬʝʙʨʠʣʽʪʝʪ, ʙʝʟʧʨʠʯʠʥʥʘ 

ʚʪʦʤʘ ʧʨʦʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ) ʫ ʩʪʫʜʝʥʪʽʚ 4-ʛʦ ʢʫʨʩʫ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ.  

ʉʪʫʧʝʥʴ ʥʝʚʨʦʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʃ. ɯ. ɺʘʩʩʝʨʤʘʥʘ (ʥʠʟʴʢʠʡ 
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-10-19 ʙʘʣʽʚ, ʩʝʨʝʜʥʽʡ-20-29, ʚʠʩʦʢʠʡ -ɿʆ ʽ ʙʽʣʴʰʝ).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ 

ʥʝʚʨʦʪʠʟʘʮʽʾ ʫ 63 % ʚʠʷʚʣʝʥʦ ʜʚʽ ʽ ʙʽʣʴʰʝ ʦʟʥʘʢ ʉʍɺ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʘʢʝ ʧʦʻʜʥʘʥʥʷ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʦʩʷ ʩʝʨʝʜ ʦʩʽʙ 

ʞʽʥʦʯʦʾ ʩʪʘʪʽ ( 78 %) .  

ʋ ʩʪʫʜʝʥʪʽʚ  ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʝʚʨʦʪʠʟʘʮʽʾ (11 ʦʩʽʙ) ʫ 90 % ʙʫʣʠ ʚʩʽ 

ʦʩʥʦʚʥʽ ʧʨʦʷʚʠ ʉʍɺ.  

ʇʨʦʚʝʜʝʥʝ ʦʙʩʪʝʞʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʛʨʫʧʠ ʨʠʟʠʢʫ ʩʝʨʝʜ 

ʩʪʫʜʝʥʪʽʚ ʽ ʚʞʝ ʟ ʧʝʨʰʦʛʦ ʢʫʨʩʫ ʨʦʟʨʦʙʠʪʠ ʧʝʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʠʥʜʨʦʤʫ ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ.  
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ʂʃɯʅɯʏʅʀʁ ɺʀʇɸɼʆʂ ʇɯɼɻʆʉʊʈʆɻʆ ʃɯʄʌʆʎʀʊɸʈʅʆɻʆ 

(çʇɯʉʃʗʇʆʃʆɻʆɺʆɻʆè) ʊʀʈɽʆɰɼʀʊʋ, ʆʉʆɹʃʀɺʆʉʊɯ 

ɼɯɸɻʅʆʉʊʀʂʀ ʊɸ ʃɯʂʋɺɸʅʅʗ 

 

ʃʘʭʥʦ ʆʣʴʛʘ ɺʽʢʪʦʨʽʚʥʘ 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʉʚʝʥʪʦʟʝʣʴʩʴʢʘ ʊʝʪʷʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʽʜʛʦʩʪʨʠʡ ʣʽʤʬʦʮʠʪʘʨʥʠʡ ʪʠʨʝʦʾʜʠʪ (ʇʃʊ) ï ʮʝ ʘʫʪʦʽʤʫʥʥʝ 

ʟʘʧʘʣʝʥʥʷ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʯʘʪʢʦʤ ʟ ʨʘʧʪʦʚʠʤʠ 

ʧʨʦʷʚʘʤʠ ʪʠʨʝʦʪʦʢʩʠʢʦʟʫ. ɿʛʽʜʥʦ ʟ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʧʨʠʙʣʠʟʥʦ 35 % 

ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʪʠʨʝʦʾʜʠʪʫ ʩʢʣʘʜʘʻ ʧʽʜʛʦʩʪʨʠʡ ʣʽʤʬʦʮʠʪʘʨʥʠʡ 

ʪʠʨʝʦʾʜʠʪ. ʅʘʡʯʘʩʪʽʰʝ ʭʚʦʨʦʙʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʞʽʥʦʢ ʚʽʜ 30 ʜʦ 50 ʨʦʢʽʚ, ʪʘ ʫ 

ʞʽʥʦʢ ʜʽʪʦʨʦʜʥʦʛʦ ʚʽʢʫ. ʊʘʢʦʞ, ʧʽʜʛʦʩʪʨʠʡ ʣʽʤʬʦʮʠʪʘʨʥʠʡ ʪʠʨʝʦʾʜʠʪ ʚʠʥʠʢʘʻ ʫ 

5-10% ʞʽʥʦʢ ʚ ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʟʘʟʚʠʯʘʡ ʚʽʜ 6 ʪʠʞʥʽʚ ʜʦ 3 ʤʽʩʷʮʽʚ 

ʧʽʩʣʷ ʧʦʣʦʛʽʚ, ʪʦʤʫ ʜʘʥʠʡ ʪʠʧ ʪʠʨʝʦʾʜʠʪʫ ʱʝ ʥʘʟʠʚʘʶʪʴ ʧʽʩʣʷʨʦʜʦʚʠʤ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʅʘ ʧʨʠʢʣʘʜʽ ʢʣʽʥʽʯʥʦʛʦ ʚʠʧʘʜʢʫ ʧʽʜʛʦʩʪʨʦʛʦ 

ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʪʠʨʝʦʾʜʠʪʫ ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʾ 

ʧʘʪʦʣʦʛʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʝʥʜʦʢʨʠʥʦʣʦʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʽ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ, ʟʥʘʭʦʜʠʣʘʩʴ ʥʘ ʣʽʢʫʚʘʥʥʽ ʞʽʥʢʘ 33 ʨʦʢʽʚ, ʷʢʘ 

ʚʽʜʤʽʯʘʣʘ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʤʽʩʷʮʽʚ: ʟʘʛʘʣʴʥʫ ʩʣʘʙʢʽʩʪʴ, ʥʝʟʨʦʟʫʤʽʣʫ 

ʚʪʨʘʪʫ ʚʘʛʠ, ʯʘʩʪʽ ʟʤʽʥʠ ʥʘʩʪʨʦʶ, ʜʨʘʪʽʚʣʠʚʽʩʪʴ, ʧʽʜʚʠʱʝʥʫ ʚʪʦʤʣʶʚʘʥʽʩʪʴ ʪʘ 

ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ʧʨʠʧʣʠʚʠ ʚʽʜʯʫʪʪʷ ʞʘʨʫ. ʇʘʮʽʻʥʪʢʘ, ʩʽʤ ʤʽʩʷʮʽʚ ʥʘʟʘʜ ʥʘʨʦʜʠʣʘ 

ʜʠʪʠʥʫ, ʧʽʩʣʷ ʧʦʣʦʛʽʚ ʧʝʨʰʘ ʤʝʥʩʪʨʫʘʮʽʷ ʟôʷʚʠʣʘʩʴ ʯʝʨʝʟ 3 ʪʠʞʥʽ, ʘʣʝ ʟʘʨʘʟ 

ʮʠʢʣ ʥʝʨʝʛʫʣʷʨʥʠʡ.  ʆʙôʻʢʪʠʚʥʦ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʚʠʷʚʣʝʥʦ 

ʱʽʣʴʥʠʡ ʜʠʬʫʟʥʠʡ ʟʦʙ, ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʙʝʟʙʦʣʽʩʥʠʡ ʧʨʠ ʧʘʣʴʧʘʮʽʾ. 

ʍʚʦʨʽʡ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ ʘʥʘʣʽʟʽʚ: ʟʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ, 
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ʚʠʟʥʘʯʝʥʥʷ ʊ3, ʊ4 ʪʘ ʪʠʨʝʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ (ʊʊɻ), ʚʠʟʥʘʯʝʥʥʷ ʧʦʛʣʠʥʘʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʡʦʜʫ ʱʠʪʦʚʠʜʥʦʶ ʟʘʣʦʟʦʶ, ʘʥʘʣʽʟ ʥʘ ʘʥʪʠʪʝʨʝʦʾʜʥʽ 

ʘʫʪʦʘʥʪʠʪʽʣʘ ʪʘ ʘʥʪʠʪʽʣʘ ʜʦ ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ 

ʧʦʢʘʟʥʠʢʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ, ʦʢʨʽʤ ʥʝʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʦʾ ʐʆɽ; ʟʘʛʘʣʴʥʠʡ ʊ3 ʽ ʊ4, 

ʚʣ̔ʴʥʠʡ ʊ3 ʽ ʊ4 ïʧʽʜʚʠʱʝʥʽ, ʊ3/ʊ4 ï 19:1; ʨʽʚʝʥʴ ʊʊɻ ï ʟʥʠʞʝʥʠʡ; ʫ ʢʨʦʚʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʘʥʪʠʪʠʨʝʦʾʜʥʽ ʘʫʪʦʘʥʪʠʪʽʣʘ ʪʘ ʘʥʪʠʪʽʣʘ ʜʦ ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʠ ʟʘʧʽʜʦʟʨʠʣʠ ʤʦʞʣʠʚʠʡ ʫ ʭʚʦʨʦʾ ʧʽʜʛʦʩʪʨʠʡ ʣʽʤʬʦʮʠʪʘʨʥʠʡ 

ʪʠʨʝʦʾʜʠʪ (ʇʃʊ) ʪʘ ʧʨʦʚʝʣʠ  ʜʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʟ ʜʠʬʫʟʥʠʤ ʪʦʢʩʠʯʥʠʤ 

ʟʦʙʦʤ. ʇʨʦʷʚʠ ʪʠʨʝʦʪʦʢʩʠʢʦʟʫ ʙʫʜʫʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ, ʘʣʝ 

ʚʽʜʨʽʟʥʷʪʠʤʫʪʴʩʷ: ʟʘ ʚʠʨʘʞʝʥʽʩʪʶ (ʧʨʠ ʇʃʊ ï ʤʝʥʰ ʚʠʨʘʞʝʥʽ), ʟʘ ʪʨʠʚʘʣʽʩʪʶ 

ʩʠʤʧʪʦʤʘʪʠʢʠ (ʧʨʠ ʇʃʊ ï ʤʝʥʰʝ 3 ʤʽʩʷʮʽʚ, ʧʨʠ ʜʠʬʫʟʥʦʤʫ ʪʦʢʩʠʯʥʦʤʫ ʟʦʙʫ ï 

ʙʽʣʴʰʝ 3 ʤʽʩʷʮʽʚ), ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʟʦʙʫ (ʧʨʠ ʇʃʊ ï ʱʽʣʴʥʠʡ, ʜʠʬʫʟʥʠʡ, 

ʥʝʚʝʣʠʢʠʡ ʪʘ ʙʝʟʙʦʣʽʩʥʠʡ, ʧʨʠ ʜʠʬʫʟʥʦʤʫ ʪʦʢʩʠʯʥʦʤʫ ï ʜʠʬʫʟʥʠʡ, ʚʝʣʠʢʠʡ ʪʘ 

ʙʦʣʽʩʥʠʡ ʧʨʠ ʧʘʣʴʧʘʮʽʾ), ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʊ3/ʊ4 (ʧʨʠ ʇʃʊ ï ʥʝ ʙʽʣʴʰʝ ʥʽʞ 20:1, 

ʧʨʠ ʜʠʬʫʟʥʦʤʫ ʪʦʢʩʠʯʥʦʤʫ ʟʦʙʫ  - ʙʽʣʴʰʝ ʥʽʞ 20:1). ʊʘʢʦʞ ʧʨʠ ʇʃʊ ʙʫʜʫʪʴ 

ʚʽʜʩʫʪʥʽ ʦʯʥʽ ʩʠʤʧʪʦʤʠ ʪʘ ʤʽʢʩʝʜʝʤʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʨʦʷʚʽʚ ʜʠʬʫʟʥʦʛʦ 

ʪʦʢʩʠʯʥʦʛʦ ʟʦʙʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʞʽʥʮʽ ʙʫʣʠ ʧʨʠʟʥʘʯʝʥʽ ʙʝʪʘ-ʙʣʦʢʘʪʦʨʠ, ʘ ʩʘʤʝ 

ʧʨʦʧʨʘʥʦʣʦʣ ʧʦ 1 ʪʘʙʣʝʪʮʽ 3 ʨʘʟʠ ʥʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 5 ʜʽʙ. ʇʨʝʧʘʨʘʪʠ ʷʢʽ 

ʧʦʜʘʚʣʷʶʪʴ ʧʨʦʜʫʢʮʽʶ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ, ʨʘʜʽʦʡʦʜʪʝʨʘʧʽʷ ʯʠ 

ʭʽʨʫʨʛʽʯʥʝ ʚʪʨʫʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝʜʦʮʽʣʴʥʦ.   

ʏʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʭʚʦʨʘ ʟʥʦʚʫ ʟʚʝʨʥʫʣʘʩʴ ʜʦ ʣʽʢʘʨʥʽ ʟ ʩʠʤʧʪʦʤʘʤʠ: 

ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʴ ʭʦʣʦʜʫ, ʧʽʜʚʠʱʝʥʫ ʚʪʦʤʣʶʚʘʥʽʩʪʴ, ʛʦʣʦʚʥʽ ʙʦʣʽ, ʥʘʜʤʽʨʥʫ 

ʩʫʭʽʩʪʴ ʰʢʽʨʠ ʪʘ ʚʦʣʦʩʩʷ, ʟʘʧʦʨ ʪʘ ʙʝʟʧʨʠʯʠʥʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ. ʊʘʢʦʞ ʫ 

ʭʦʜʽ ʨʦʟʤʦʚʠ ʚʠʷʚʠʣʦʩʴ, ʱʦ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʟʥʘʯʝʥʫ ʪʝʨʘʧʽʶ ʞʽʥʢʘ ʥʝ 

ʧʨʠʡʤʘʣʘ. ɺʨʘʭʦʚʫʶʯʠ ʩʪʘʜʽʾ ʪʘ ʧʝʨʝʙʽʛ ʧʽʜʛʦʩʪʨʦʛʦ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ 

ʪʠʨʝʦʾʜʠʪʫ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʽʩʣʷ ʬʘʟʠ ʛʽʧʝʨʪʠʨʝʦʟʫ, ʟ ʷʢʦʶ ʟʚʝʨʪʘʣʘʩʴ ʭʚʦʨʘ 

ʥʘʧʝʨʝʜʦʜʥʽ, ʥʘʩʪʫʧʠʣʘ ʝʫʪʠʨʝʦʾʜʥʘ ʩʪʘʜʽʷ, ʘʣʝ ʚ ʧʝʨʽʦʜ çʚʜʘʚʘʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷè ʨʝʟʝʨʚʠ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʟʤʝʥʰʫʚʘʣʠʩʴ, ʜʦ ʮʴʦʛʦ 

ʯʘʩʫ. ʇʨʠ ʧʘʣʴʧʘʮʽʾ ʰʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ, ʚʠʷʚʣʝʥʦ ʥʝʚʝʣʠʢʠʡ ʙʝʟʙʦʣʽʩʥʠʡ 

ʱʽʣʴʥʠʡ ʟʦʙ, ʷʢ ʽ ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʦʛʣʷʜʽ ʜʚʘ ʤʽʩʷʮʽ ʥʘʟʘʜ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʘʥʘʣʽʟʽʚ, ʟʘʛʘʣʴʥʠʡ ʊ3 ʽ ʊ4, ʚʽʣʴʥʠʡ ʊ3 ʽ ʊ4 ï ʟʥʠʞʝʥʽ, ʨʽʚʝʥʴ ʊʊɻ ï ʧʽʜʚʠʱʝʥʠʡ 

(12,0 ʤʆʜ/ʣ); ʫ ʢʨʦʚʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʘʥʪʠʪʠʨʝʦʾʜʥʽ ʘʫʪʦʘʥʪʠʪʽʣʘ ʪʘ ʘʥʪʠʪʽʣʘ ʜʦ 

ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʠ. ʅʘ ʋɿɼ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʛʽʧʦʝʭʦʛʝʥʥʽʩʪʴ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ 

ʪʘ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʨʦʟʤʽʨʽʚ ʪʘ ʦʙôʻʤʫ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʨʘʞʝʥʫ 

ʩʠʤʧʪʦʤʘʪʠʢʫ ʪʘ ʨʽʚʝʥʴ ʊʊɻ- 12,0 ʤʆʜ/ʣ, ʭʚʦʨʽʡ ʧʨʠʟʥʘʯʝʥʘ ʟʘʤʽʩʥʘ ʪʝʨʘʧʽʷ 

ʣʝʚʦʪʠʨʦʢʩʠʥʦʤ. ʇʝʨʝʜ ʢʦʥʪʨʦʣʴʥʠʤ ʦʛʣʷʜʦʤ ʯʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ, ʧʽʩʣʷ 

ʚʽʜʤʽʥʠʚʰʠ ʟʘʤʽʩʥʦʾ ʪʝʨʘʧʽʾ, ʫ ʭʚʦʨʦʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ: ʢʦʤʧʝʥʩʘʮʽʶ ʛʽʧʦʪʠʨʝʦʟʫ, 

ʨʽʚʝʥʴ ʊʊɻ ʫ ʤʝʞʘʭ ʥʦʨʤʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʙʫ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʛʦʩʪʨʠʡ ʣʽʤʬʦʮʠʪʘʨʥʠʡ ʪʠʨʝʦʾʜʠʪ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʙʝʟ 

ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ, ʯʝʨʝʟ ʮʝ ʙʘʛʘʪʦ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ ʜʽʘʛʥʦʩʪʦʚʘʥʠʤʠ. ʊʨʘʥʟʠʪʦʨʥʠʡ ʛʽʧʝʨʪʠʨʝʦʟ ʟʤʽʥʶʻʪʴʩʷ 

ʪʨʠʚʘʣʠʤ ʛʽʧʦʪʠʨʝʦʟʦʤ, ʷʢʠʡ, ʘʙʦ ʧʝʨʝʭʦʜʠʪʴ ʚ ʝʫʪʠʨʝʦʾʜʥʫ ʩʪʘʜʽʶ, ʘʙʦ 

ʛʽʧʦʪʠʨʝʦʟ ʥʘʙʫʚʘʻ ʭʨʦʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ. ʊʦʤʫ ʚʘʞʣʠʚʘ ʚʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ 

ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʜʦʮʽʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʪʝʨʘʧʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʜʽʾ ʧʝʨʝʙʽʛʫ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʂɺɽʈʎɽʊʀʅʋ ʋ ʂʆʄʇʃɽʂʉʅʆʄʋ ʃɯʂʋɺɸʅʅɯ 

ʍɺʆʈʀʍ ʅɸ ɻɽʅɽʈɸʃɯɿʆɺɸʅʀʁ ʇɸʈʆɼʆʅʊʀʊ ɯɿ ʄɯʃʂʀʄ 

ʇʈʀʉɯʅʂʆʄ ʈʆʊɸ 

 

ʄʘʭʣʠʥʝʮʴ ʅʘʪʘʣʽʷ ʇʝʪʨʽʚʥʘ 

ʇʣʘʚôʁ ʢ ʃʝʚ ʖʨʽʡʦʚʠʯ 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʂʨʘʩʽʡ ʄʘʨôʷʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʜʠʪʷʯʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʭʣʠʥʝʮʴ ʇʝʪʨʦ ʇʝʪʨʦʚʠʯ 

ʄʘʭʣʠʥʝʮʴ ʄʘʨʽʷ ʗʨʦʩʣʘʚʽʚʥʘ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

                           

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʚʠʢʦʥʘʥʥʽ ʚʝʩʪʠʙʫʣʦʧʣʘʩʪʠʢʠ ʚʘʞʣʠʚʠʤ ʻ ʥʝ ʪʽʣʴʢʠ 

ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʧʨʠʩʽʥʢʘ ʨʦʪʘ, ʘʣʝ ʡ ʦʪʨʠʤʘʥʥʷ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ ʥʽʞʥʦʛʦ ʨʫʙʮʷ, ʷʢʠʡ ʥʝ ʧʦʚʠʥʝʥ ʩʧʨʠʯʠʥʶʚʘʪʠ ʜʝʬʦʨʤʘʮʽʡ,  

ʢʦʥʪʨʘʢʪʫʨ, ʣʝʞʘʪʠ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʟ ʦʪʦʯʫʶʯʠʤʠ ʪʢʘʥʠʥʘʤʠ. 

ʄʝʪʘ: ʧ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ (ɻʇ) ʽʟ ʤʽʣʢʠʤ ʧʨʠʩʽʥʢʦʤ ʨʦʪʘ (ʄʇʈ) ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʝʨʮʝʪʠʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: 60 ʭʚʦʨʠʭ ʥʘ ɻʇ ʟ ʄʇʈ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʪʫʥʝʣʴʥʫ 

ʚʝʩʪʠʙʫʣʦʧʣʘʩʪʠʢʫ ʟʘ ʆ.ɯ. ɻʨʫʜʷʥʦʚʠʤ (2006 ʨ.). ʍʚʦʨʠʤ ɯ ʛʨʫʧʠ (30 ʦʩʽʙ) ʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʧʨʠʟʥʘʯʘʣʠ ʨʘʥʦʟʘʛʦʶʶʯʠʡ ʧʨʝʧʘʨʘʪ ʩʦʣʢʦʩʝʨʠʣ 

(ʨʝʻʩʪʨʘʮʽʡʥʝ ʧʦʩʚʽʜʯʝʥʥʷ ˉ013615/02-2002 02.04.02) 5 ʛ, 1 ʨʘʟ ʥʘ ʜʝʥʴ 

ʘʧʣʽʢʘʮʽʶ ʛʝʣʝʤ, ʷʢʠʡ ʧʦʧʝʨʝʜʥʴʦ ʥʘʥʦʩʷʪʴ ʥʘ ʩʪʝʨʠʣʴʥʫ ʤʘʨʣʝʚʫ ʩʝʨʚʝʪʢʫ, 

ʧʨʦʪʷʛʦʤ 5 ʜʥʽʚ. ʍʚʦʨʠʤ ɯɯ ʛʨʫʧʠ (30 ʦʩʽʙ) ʧʨʠʟʥʘʯʘʣʠ ʨʘʥʦʟʘʛʦʶʶʯʠʡ 

ʧʨʝʧʘʨʘʪ ʢʚʝʨʮʝʪʠʥ (ʨʝʻʩʪʨʘʮʽʡʥʝ ʧʦʩʚʽʜʯʝʥʥʷ ˉUA /0119/01/01) 1ʛ, 1 ʨʘʟ ʥʘ 

ʜʝʥʴ ʘʧʣʽʢʘʮʽʶ ʛʝʣʝʤ, ʷʢʠʡ ʧʦʧʝʨʝʜʥʴʦ ʥʘʥʦʩʷʪʴ ʥʘ ʩʪʝʨʠʣʴʥʫ ʤʘʨʣʝʚʫ 

ʩʝʨʚʝʪʢʫ, ʧʨʦʪʷʛʦʤ 5 ʜʥʽʚ. 
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ʈʝʟʫʣʴʪʘʪʠ. ʏʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʩʪʘʥʦʤ 

ʭʚʦʨʠʭ ʜʚʦʭ ʛʨʫʧ ʥʝ ʙʫʣʦ. ʏʝʨʝʟ 6 ʤʽʩ. ʫ 25 ʭʚʦʨʠʭ (86%)  ɯ ʛʨʫʧʠ ʪʘ 27 (90%) 

ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ɻʇʈ ʩʪʘʥʦʚʠʣʘ 5-10 ʤʤ,  ʚ 9 ʭʚʦʨʠʭ (30%) ɯ ʛʨʫʧʠ ʪʘ 4 ʭʚʦʨʠʭ 

(13,3%) ɯɯ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʨʫʙʮʝʚʽ ʜʝʬʦʨʤʘʮʽʾ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʧʨʠʩʽʥʢʘ 

ʨʦʪʘ ʚ ʜʽʣʷʥʮʽ ʧʨʝʤʦʣʷʨʽʚ. ʋ ʚʩʽʭ ʭʚʦʨʠʭ ʜʦ ʚʝʩʪʠʙʫʣʦʧʣʘʩʪʠʢʠ ʚʩʪʘʥʦʚʠʣʠ 

ʥʘʷʚʥʽʩʪʴ ʜʝʬʽʮʠʪʫ ʢʨʦʚʦʦʙʽʛʫ, ʟʥʠʞʝʥʥʷ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ ʪʘ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʩʫʜʠʥ, ʘ ʚ ʩʚʦʶ ʯʝʨʛʫ - ʧʦʛʽʨʰʝʥʥʷ ʪʨʦʬʽʢʠ ʪʢʘʥʠʥ. ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ 

ʨʝʦʛʨʘʤ ʫ ʭʚʦʨʠʭ ʥʘ ɻʇ ʽʟ ʄʇʈ ɯɯ ʛʨʫʧʠ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʙʫʣʘ 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤʠ ʞ ʫ ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

ʭʚʦʨʠʭ ɯ ʪʘ ɯɯ ʛʨʫʧʠ ʧʨʦʪʷʛʦʤ 1-ʛʦ ʨʦʢʫ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʢʨʘʱʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ, ʘʣʝ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʫ ʭʚʦʨʠʭ ɯɯ 

ʛʨʫʧʠ. ʏʝʨʝʟ 1 ʨʽʢ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʨʝʦʛʨʘʤ ʚʢʘʟʫʶʪʴ ʥʘ ʩʪʽʡʢʝ ʧʦʣʽʧʰʝʥʥʷ ʨʝʛʽʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʽ ʫ ʚʽʜʜʘʣʝʥʠʭ ʪʝʨʤʽʥʘʭ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ.  

ɺʠʩʥʦʚʢʠ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʦʟʘʛʦʶʶʯʦʛʦ ʧʨʝʧʘʨʘʪʫ ʢʚʝʨʮʝʪʠʥ ʫ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ɻʇ ʽʟ ʄʇʈ ʧʦʧʝʨʝʜʞʫʻ ʧʦʷʚʫ ʨʫʙʮʝʚʠʭ 

ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʩʪʠʤʫʣʶʻ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ, ʩʧʨʠʷʻ 

ʫʪʚʦʨʝʥʥʶ ʥʽʞʥʦʛʦ ʨʫʙʮʷ ʽ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʨʝʮʠʜʠʚʽʚ.  
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ʇɸʊʆʌɯɿɯʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ 

ʇʈʆʊʀɿɸʇɸʃʔʅʆɰ ʈʆʃɯ ʈɽʎɽʇʊʆʈɸ IGA FC (CD89) 

 

ʆʢʩʝʥʝʥʢʦ ʖʣʽʷ ʈʦʤʘʥʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʉʘʬʘʨʛʘʣʽʥʘ-ʂʦʨʥʽʣʦʚʘ ʅʘʜʽʷ ɸʩʭʘʪʽʚʥʘ 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɯʤʫʥʦʛʣʦʙʫʣʽʥ ɸ (IgA) ʣʶʜʠʥʠ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʽʤʫʥʥʦʤʫ ʟʘʭʠʩʪʽ. 

IgA - ʜʨʫʛʝ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʘʥʪʠʪʽʣʦ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʜʝʬʽʮʠʪʦʤ 

IgA ʯʘʩʪʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʘʫʪʦʽʤʫʥʥʽ ʘʙʦ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʌʫʥʢʮʽʷ IgA ʚ 

ʦʩʥʦʚʥʦʤʫ ʦʧʦʩʝʨʝʜʢʦʚʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʻʣʦʾʜʥʠʤ ʨʝʮʝʧʪʦʨʦʤ 

IgA Fc FcŬRI (CD89). FcŬRI, ʽʤʫʥʦʨʝʮʝʧʪʦʨ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʠʨʦʟʠʥʦʚʦʤʫ ʰʣʷʭʫ 

ʘʢʪʠʚʘʮʽʾ ʨʝʮʝʧʪʦʨʘ (ITAM), ʤʘʻ ʧʦʜʚʽʡʥʫ ʬʫʥʢʮʽʶ ʽʤʫʥʽʪʝʪʫ. ʄʦʥʦʚʘʣʝʥʪʥʝ 

ʪʘʨʛʝʪʫʚʘʥʥʷ FcŬRI ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʠ-FcŬRI Fab ʘʙʦ ʤʦʥʦʤʝʨʥʦʛʦ IgA ʟʘʧʫʩʢʘʻ 

ʧʦʪʫʞʥʫ ʽʥʛʽʙʽʪʦʨʥʫ ʩʠʛʥʘʣʽʟʘʮʽʶ ITAM (ITAMi) ʯʝʨʝʟ ʧʦʚ'ʷʟʘʥʠʡ ʣʘʥʮʶʛ FcRɔ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ ʥʠʟʴʢʦ-ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʢʘʩʢʘʜʫ, ʱʦ ʩʧʨʠʷʻ 

ʥʘʙʦʨʫ ʪʠʨʦʟʠʥʬʦʩʬʘʪʘʟʠ SHP-1, ʷʢʠʡ ʽʥʜʫʢʫʻ ʽʥʛʽʙʫʚʘʥʥʷ ʢʣʽʪʠʥ ʜʝʢʽʣʴʢʦʭ ʪʠʧʽʚ 

ʩʠʛʥʘʣʽʚ ʘʢʪʠʚʘʮʽʾ. ʅʘʚʧʘʢʠ, ʟʰʠʚʘʥʥʷ FcŬRI ʤʫʣʴʪʠʤʝʨʥʠʤ ʣʽʛʘʥʜʦʤ ʽʥʜʫʢʫʻ 

ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʢʨʫʪʠʥʛʫ ʪʠʨʦʟʠʥ-

ʢʽʥʘʟʠ Syk ʪʘ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, FcŬRI ʜʽʻ ʷʢ ʨʝʛʫʣʷʪʦʨ, ʷʢʠʡ ʦʧʦʩʝ-

ʨʝʜʢʦʚʫʻ ʷʢ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʪʘʢ ʽ ʟʥʠʞʝʥʥʷ ʟʘʧʘʣʴʥʦʾ ʬʫʥʢʮʽʾ IgA ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʚʟʘʻʤʦʜʽʾ. ʎʝʡ ʙʘʣʘʥʩ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʚ 

ʽʤʫʥʦʧʘʪʦʣʦʛʽʾ ʪʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʝʨʥʝʥʥʷ ʘʢʪʠʚʦʚʘʥʠʭ ʢʣʽʪʠʥ ʫ ʩʪʘʥ ʩʧʦʢʦʶ.  

ɿʰʠʚʘʥʥʷ FcŬRI ʽʤʫʥʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ IgA ʚʠʤʘʛʘʻ ʘʩʦʮʽʘʮʽʾ FcŬRI ʟ 

ʩʫʙʦʜʠʥʠʮʝʶ FcRɔ ʪʘ ʽʥʽʮʽʶʻ ʢʣʽʪʠʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʧʦʚ'ʷʟʘʥʫ ʟ ITAM. ʃʘʥʮʶʛ 

ITAM ʣʘʥʮʶʛʘ FcRɔ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʙʝʨʝʞʝʥʦʾ ʜʽʣʷʥʢʠ ʧʘʨʥʠʭ ʪʠʨʦʟʠʥʽʚ ʪʘ 

ʣʝʡʮʠʥʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʥʘ ʩʽʤ ʘʤʽʥʦʢʠʩʣʦʪ. ʇʦʪʽʤ ʚʦʥʠ ʩʣʫʞʘʪʴ ʤʽʩʮʷʤʠ 

çʩʪʠʢʫʚʘʥʥʷè ʜʣʷ ʥʘʙʦʨʫ ʪʠʨʦʟʠʥʢʽʥʘʟʠ Syk, ʱʦ ʧʦʣʝʛʰʫʻ ʘʢʪʠʚʘʮʽʶ ʜʝʢʽʣʴʢʦʭ 
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ʮʽʣʝʡ, ʪʘʢʠʭ ʷʢ PI3K, ʪʘ ʽʥʜʫʢʫʻ ʚʠʚʽʣʴʥʝʥʥʷ IP3 ʪʘ ʜʽʘʮʠʣʛʣʽʮʝʨʠʥʫ ʚʥʠʟ ʟʘ 

ʪʝʯʽʻʶ, ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʚʠʚʽʣʴʥʝʥʥʷ ʢʘʣʴʮʽʶ. ɺʟʘʻʤʦʟʚ'ʷʟʘʥʽ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ 

ʟ'ʻʜʥʫʶʪʴ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ɯʉɸʄ-ʣʘʥʮʶʛʘ FcRɔ ʟ ʨʽʟʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ 

ʪʨʘʥʩʢʨʠʧʮʽʾ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʣʽʪʠʥʠ ʘʙʦ ʩʪʠʤʫʣʷʮʽʾ ʢʣʽʪʠʥ, ʘʢʪʠʚʘʮʽʷ FcŬRI 

ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʧʝʮʠʬʽʯʥʫ ʩʠʛʥʘʣʴʥʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʚʽʜʧʦʚʽʜʽ. ʅʝʱʦʜʘʚʥʦ 

ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ITAM ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠ ʛʘʣʴʤʽʚʥʽ ʩʠʛʥʘʣʠ, 

ʢʦʣʠ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʠ ʥʘʟʚʘʣʠ ʽʥʛʽʙʽʪʦʨʥʦʶ ITAM (ITAMi). 

ɼʝʷʢʽ FcRs, ʪʘʢʽ ʷʢ FcŬRI ʽ FcɔR IIIA, ʢʦʣʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʘʜʘʧʪʝʨʦʤ, ʱʦ ʥʝʩʝ ITAM 

FcRɔ, ʤʦʞʫʪʴ ʜʽʷʪʠ ʷʢ ʙʽʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ 

ʽʥʛʽʙʽʪʦʨʥʽ ʩʠʛʥʘʣʠ ʜʦ ʮʽʣʦʛʦ ʤʘʩʠʚʫ ʘʢʪʠʚʫʶʯʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽ ʨʝʛʫʣʶʚʘʪʠ IgE- ʘʙʦ 

IgG-. ɹʫʣʦ ʧʝʨʝʚʽʨʝʥʦ, ʯʠ FcŬRI ʪʘʨʛʝʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʘʛʤʝʥʪʽʚ Fa-

FcŬRI ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ ʨʦʟʚʠʪʢʫ ʘʩʪʤʠ. ʊʨʘʥʩʛʝʥʥʽ ʤʠʰʽ FcŬRI (ʝʢʩʧʨʝʩʫʶʯʠ FcŬ 

RI ʣʶʜʠʥʠ ʥʘ ʤʦʥʦʮʠʪʘʭ / ʤʘʢʨʦʬʘʛʘʭ) ʙʫʣʠ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʘʣʝʨʛʝʥʦʤ. ɿʛʦʜʦʤ 

ʚʦʥʠ ʨʦʟʚʠʥʫʣʠ ʙʨʦʥʭʽʘʣʴʥʫ ʛʽʧʝʨʨʝʘʢʪʠʚʥʽʩʪʴ ʧʽʩʣʷ ʧʨʦʪʠʜʽʾ ʘʣʝʨʛʝʥ. ʇʦʧʝʨʝʜʥʷ 

ʦʙʨʦʙʢʘ FcŬRI Tg ʪʚʘʨʠʥ ʘʥʪʠ-FcŬRI, ʷʢʘ ʦʜʥʦʟʥʘʯʥʦ ʥʘʮʽʣʶʻ FcŬRI, ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʣʘ ʩʠʤʧʪʦʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʥʝʨʝʣʝʚʘʥʪʥʽ ʢʦʥ-

ʪʨʦʣʴʥʽ ʘʥʪʠʪʽʣʘ. ɸʥʘʣʦʛʽʯʥʦ, ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʽʢʫ-

ʚʘʥʥʷ ʘʥʪʠ-FcŬRI ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ 

ʤʦʜʝʣʝʡ ʟʘʧʘʣʝʥʥʷ ʥʠʨʦʢ ʥʘ ʧʨʠʢʣʘʜʽ ʥʝʬʨʦʪʦʢʩʠʯʥʦʛʦ ʥʝʬʨʠʪʫ ʘʙʦ ʤʦʜʝʣʽ ʩʝʯʦ-

ʚʠʧʫʩʢʘʣʴʥʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ, ʽʥʪʝʨʚʘʣʴʥʠʡ ʬʽʙʨʦʟ ʥʠʨʢʦʚʠʭ ʢʘʥʘʣʴʮʽʚ. ɿʰʠʚʘʥʥʷ 

ʨʝʮʝʧʪʦʨʘ ʧʦʛʽʨʰʠʣʦ ʧʝʨʝʙʽʛ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʆʜʥʘʢ, ʣʽʢʫʚʘʥʥʷ ʘʥʪʠ-FcŬRI 

ʟʤʝʥʰʫʚʘʣʦ ʟʘʧʘʣʴʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʢʣʽʪʠʥ ʽ ʫʧʦʚʽʣʴʥʶʚʘʣʦ ʨʦʟʚʠʪʦʢ ʬʽʙʨʦʟʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠ-FcŬRI ʷʢ ʥʦʚʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʠʨʦʢ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʽʙʥʽ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʥʦʤʝʨʥʦʛʦ IgA ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʘʙʦ ʩʢʘʩʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ, ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ. 
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ʊɽʍʅʆʃʆɻɯʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸɻɸʃʔʅʆɰ ɽʂʉʊʈɽʄɸʃʔʅʆɰ 

ɸɽʈʆʂʈɯʆʊɽʈɸʇɯɰ ʇʈʀ ʇʆʉʊʉʊʈɽʉʆɺʀʍ ʈʆɿʃɸɼɸʍ 

 

ʆʥʠʱʝʥʢʦ ɺʠʢʪʦʨʠʷ ʆʣʝʛʦʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ ˉ 4 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ɸ. ɹʦʛʦʤʦʣʴʮʘ 

ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

ʉʝʨʜʶʢ ɯʨʠʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʙʽʦʬʽʟʠʢ, ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɼɿ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʝʜʠʯʥʠʡ  

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè  

ʤ. ʂʦʩʪʷʥʪʠʥʽʚʢʘ ɼʦʥʝʮʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʘʭ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʻ ʧʦʰʫʢ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʟʦʢʨʝʤʘ ʫ 

ʬʽʟʽʦʪʝʨʘʧʽʾ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʫ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʢʨʽʦʪʝʨʘʧʽʷ ï 

ʩʫʢʫʧʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʽʟʥʠʭ 

ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʦʣʦʜʦʚʦʛʦ 

ʬʘʢʪʦʨʫ [2, 3, 5, 8, 13, 18].  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʽʟʤ ʣʽʢʫʚʘʣʴʥʦʾ ʜʽʾ 

ʟʘʛʘʣʴʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʢʨʽʦʪʝʨʘʧʽʾ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʩʠʩʪʝʤʫ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ çʛʽʧʦʪʘʣʘʤʫʩ-ʛʽʧʦʬʽʟ-ʢʦʨʘ ʥʘʜʥʠʨʥʠʢʽʚè, ʷʢʘ 

ʘʢʪʠʚʽʟʫʻ ʚʩʽ ʘʜʘʧʪʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʚʧʣʠʚ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʦʨʘʜʨʝʥʘʣʽʥʫ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʢʦʨʪʠʟʦʣʫ ʥʘ ʬʦʥʽ ʩʪʘʣʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʘʜʨʝʥʘʣʽʥʫ, ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ, ʧʨʦʣʘʢʪʠʥʫ ʽ 

ʩʦʤʘʪʦʪʨʦʧʥʫ [4, 7, 12]. ʂʦʨʦʪʢʦʯʘʩʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʻ ʩʚʦʻʨʽʜʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʩʪʨʝʩʦʤ. ʉʫʪʴ 

ʨʝʘʢʮʽʾ ʥʘ ʩʪʨʝʩʦʨ ʧʦʣʷʛʘʻ ʚ ʘʢʪʠʚʘʮʽʾ ʚʩʽʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ 

ʧʦʚʝʨʥʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ ʝʢʩʪʨʝʤʘʣʴʥʘ 
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ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʷ ʻ ʽʜʝʘʣʴʥʠʤ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʦʧʽʨʥʦʩʪʽ ʜʦ ʩʪʨʝʩʽʚ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʪʨʝʥʽʥʛʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʟʝʨʚʽʚ [1, 6, 

15].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʧʨʠ ʧʦʩʪʩʪʨʝʩʦʚʠʭ ʨʦʟʣʘʜʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼɿ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʝʜʠʯʥʠʡ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè ʤʘʻ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ɿ 2008 ʨʦʢʫ 

ʬʫʥʢʮʽʦʥʫʻ ʢʨʽʦʢʘʤʝʨʘ çCryo Therapy Chamber çZimmer Midizin Systemeè (-

110Üʉ)è (ʅʽʤʝʯʯʠʥʘ). ʆʭʦʣʦʜʞʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʻ ʟʚʠʯʘʡʥʝ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ, ʱʦ ʨʦʙʠʪʴ ʧʨʦʮʝʜʫʨʫ ʥʝʰʢʽʜʣʠʚʦʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦʶ. ʂʨʽʦʢʘʤʝʨʘ ʟ 

ʦʭʦʣʦʜʞʝʥʠʤ ʜʦ -110Üʉ ʧʦʚʽʪʨʷʤ ʻ ʦʧʪʠʤʘʣʴʥʦʶ ʫʩʪʘʥʦʚʢʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʢʨʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ. ɺʧʣʠʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʶ ʪʽʣʘ, 

ʚʢʣʶʯʘʶʯʠ ʛʦʣʦʚʫ, ʫ ʟʚ'ʷʟʢʫ, ʟ ʯʠʤ ʚʽʜʩʫʪʥʷ ʨʽʟʥʠʮʷ ʛʨʘʜʽʻʥʪʽʚ ʪʝʤʧʝʨʘʪʫʨ. 

ɹʫʜʦʚʘ ʢʘʤʝʨʠ ʜʦʟʚʦʣʷʻ ʚʽʜʧʫʩʢʘʪʠ ʛʨʫʧʦʚʽ ʧʨʦʮʝʜʫʨʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ [9, 11, 16, 17]. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʩʪʨʝʩʦʚʠʤʠ ʨʦʟʣʘʜʘʤʠ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ 

ʢʫʨʩ ɿɽɸʂʊ ʨʦʟʨʦʙʣʝʥʠʡ ʧʝʨʝʣʽʢ ʦʙʩʪʝʞʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʧʨʦʪʠʧʦʢʘʟʘʥʴ, ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʘʪʦʣʦʛʽʾ, ʜʠʥʘʤʽʢʠ 

ʩʪʘʥʫ ʢʦʞʥʦʛʦ ʭʚʦʨʦʛʦ ʚ ʧʨʦʮʝʩʽ ʢʫʨʩʫ. ʎʝ ʢʣʽʥʽʯʥʽ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ,  

ʬʽʟʽʦʣʦʛʽʯʥʽ, ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʯʥʽ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ, ʙʽʦʬʽʟʠʯʥʽ, 

ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʯʥʽ, ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʽ.  

ɿʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ ʧʘʮʽʻʥʪʘ, ʥʝʦʙʭʽʜʥʠʡ ʥʝ 

ʪʽʣʴʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʤʝʪʦʜʫ, ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʦʙʤʦʨʦʞʝʥʴ, ʘʣʝ 

ʪʘʢʦʞ ʽ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʭʝʤʠ ʧʨʦʚʝʜʝʥʥʷ ʢʨʽʦʧʨʦʮʝʜʫʨ ʚ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʧʨʦʚʦʜʷʪʴ 

ʤʝʪʦʜʦʤ ʙʝʟʢʦʥʪʘʢʪʥʦʾ ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʪʝʨʤʦʤʝʪʨʽʾ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ ʪʽʣʘ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʫ 

ʜʚʘʥʘʜʮʷʪʠ ʩʠʤʝʪʨʠʯʥʠʭ ʤʘʨʢʦʚʘʥʠʭ ʪʦʯʢʘʭ ï ʥʘ ʩʪʝʛʥʘʭ, ʥʘ ʩʧʠʥʽ, ʥʘ ʛʨʫʜʷʭ, 

ʥʘ ʧʣʝʯʘʭ, ʥʘ ʧʝʨʝʜʧʣʽʯʯʷʭ, ʥʘ ʛʦʤʽʣʢʘʭ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ɿɽɸʂʊ 

ʬʦʨʤʫʻʪʴʩʷ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ ʚ ʢʽʣʴʢʦʩʪʽ 3 ʦʩʽʙ, ʷʢʽ ʦʜʷʛʥʝʥʽ ʚ ʩʧʽʜʥʶ ʙʽʣʠʟʥʫ ʟ 

ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʢʨʠʪʽ ʜʽʣʷʥʢʠ ʪʽʣʘ ʜʦʜʘʪʢʦʚʦ ʟʘʭʠʱʘʶʪʴ: ʥʘ 

ʚʫʭʘ ʥʘʜʷʛʘʶʪʴ ʧʦʚ'ʷʟʢʫ ʘʙʦ ʰʘʧʢʫ, ʥʘ ʥʽʩ ʽ ʛʫʙʠ ï ʤʘʨʣʝʚʫ ʧʦʚ'ʷʟʢʫ (ʥʝ ʤʝʥʰʝ 

3 ʰʘʨʽʚ), ʥʘ ʨʫʢʠ ï ʨʫʢʘʚʠʯʢʠ, ʥʘ ʥʦʛʠ ï ʰʢʘʨʧʝʪʢʠ (ʚʠʱʝ ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʛʦ 

ʩʫʛʣʦʙʘ) ʽ ʚʟʫʪʪʷ. ʄʝʜʠʯʥʠʡ ʧʨʘʮʽʚʥʠʢ ʢʨʽʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʢʘʙʽʥʝʪʫ ʦʮʽʥʶʻ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʧʘʮʽʻʥʪʽʚ ʽ ʚʽʜʢʨʠʚʘʻ ʜʚʝʨʽ ʧʝʨʝʜʢʘʤʝʨʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʚʭʽʜ ʽ ʚʠʭʽʜ ʧʘʮʽʻʥʪʘ. ʇʦ ʢʦʤʘʥʜʽ ʦʧʝʨʘʪʦʨʘ ʧʘʮʽʻʥʪʠ ʚʽʜʢʨʠʚʘʶʪʴ ʟʦʚʥʽʰʥʽ 

ʜʚʝʨʽ ʢʨʽʦʩʘʫʥʠ ʪʘ ʚʭʦʜʷʪʴ ʚ ʧʝʨʝʜʢʘʤʝʨʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʙʣʠʟʴʢʦ ï60Áʉ ʜʣʷ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʭʦʣʦʜʫ ʟ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʭʦʜʦʤ ʚ ʦʩʥʦʚʥʫ ʢʘʤʝʨʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ï110éï120Áʉ ʜʝ ʨʫʭʘʶʪʴʩʷ ʚ ʜʦʚʽʣʴʥʦʤʫ ʪʝʤʧʽ ʧʽʜ ʤʫʟʠʢʫ ʘʙʦ ʢʦʤʘʥʜʠ 

ʦʧʝʨʘʪʦʨʘ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ ʦʧʝʨʘʪʦʨ, ʱʦ ʚʝʜʝ ʙʝʟʧʝʨʝʨʚʥʝ 

ʚʽʟʫʘʣʴʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʽ ʧʽʜʪʨʠʤʫʻ ʟ ʥʠʤʠ ʜʚʦʩʪʦʨʦʥʥʽʡ 

ʚʝʨʙʘʣʴʥʠʡ ʢʦʥʪʘʢʪ, ʧʦʜʘʻ ʢʦʤʘʥʜʫ ʧʨʦ ʟʘʢʽʥʯʝʥʥʷ ʩʝʘʥʩʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʧʨʠ 

ʟʘʛʘʣʴʥʽʡ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʪʦʯʢʘʭ ʩʪʝʛʥʘ ʽ 

ʛʦʤʽʣʢʠ. ʇʽʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʥʘʭʦʜʠʣʠʩʷ ʧʘʮʽʻʥʪʠ, ʫ ʷʢʠʭ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ 

ʨʝʞʠʤʽ ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʟʥʠʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʙʫʣʦ ʥʝʜʦʩʪʘʪʥʽʤ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʪʨʠʚʘʣʽʩʪʴ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘ ʚ ʢʨʽʦʢʘʤʝʨʽ ʟʙʽʣʴʰʫʚʘʣʠ, ʪʠʤ ʩʘʤʠʤ ʜʦʤʘʛʘʶʯʠʩʴ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʽʥʪʝʨʚʘʣʫ ʚʽʜ +2ʦʉ ʜʦ -2ʦʉ. 

ɿʘ ʤʦʜʝʨʥʽʟʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʦʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ 

ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʇʘʥʯʝʥʢʦ ʆ.ɸ. ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘ ʚ ʧʝʨʝʜʢʘʤʝʨʽ 

ʧʝʨʝʜ ʚʭʦʜʦʤ ʚ ʦʩʥʦʚʥʫ ʢʘʤʝʨʫ ʩʪʘʥʦʚʠʪʴ 30 ʩ (ʜʣʷ ʘʜʘʧʪʘʮʽʾ, ʚʠʜʘʣʝʥʥʷ 

çʪʝʧʣʦʚʦʾ ʧʦʜʫʰʢʠè ʽ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʧʽʩʣʷ ʚʠʭʦʜʫ ʟ ʥʝʾ - 10 ʩ; 

ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʦʩʥʦʚʥʽʡ ʢʘʤʝʨʽ: 1-ʡ ʜʝʥʴ ï 30 ʩ, 2-ʠʡ ʜʝʥʴ ï 1 ʭʚ, 3-ʡ ʜʝʥʴ ï 2 

ʭʚ, 4-ʡ ʽ ʥʘʩʪʫʧʥʽ ʜʥʽ ï 3-5 ʭʚ.  ʂʽʣʴʢʽʩʪʴ ʧʨʦʮʝʜʫʨ ʥʘ ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ 

ʢʦʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʟʦʣʦʛʽʯʥʦʾ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʩʪʘʥʦʚʠʪʴ 

ʧʨʠʙʣʠʟʥʦ ʚʽʜ 20 ʜʦ 30 [10, 14, 15].  
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ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʧʨʦʜʦʚʞʫʻ 

ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʝʨʝʜʢʘʤʝʨʽ (60ʦʉ) ʜʦ 30 ʩʝʢ, ʜʦʟʚʦʣʷʻ ʧʘʮʽʻʥʪʦʚʽ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʦʩʥʦʚʥʦʾ ʢʘʤʝʨʠ (-110ʦʉ), ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ 

ʚʦʣʦʛʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʱʦ ʟʥʠʞʫʻ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʦʩʥʦʚʥʽʡ ʢʘʤʝʨʽ, ʪʠʤ 

ʩʘʤʠʤ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʦʙʤʦʨʦʞʝʥʴ. 

ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʧʨʦʮʝʜʫʨ ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʧʦ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʩʪʨʝʩʦʚʠʤʠ ʨʦʟʣʘʜʘʤʠ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʩʪʩʪʨʝʩʦʚʠʭ ʨʦʟʣʘʜʘʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʢʨʽʦʪʝʨʘʧʽʾ ʟʘ ʤʝʪʦʜʠʢʦʶ ʧʨʦʬ.. ʆ. 

ʇʘʥʯʝʥʢʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʘʩʪʝʥʽʾ, ʥʝʨʚʦʚʦ-

ʧʩʠʭʽʯʥʦʾ ʥʘʧʨʫʛʠ, ʜʝʧʨʝʩʽʾ, ʝʤʦʮʽʡʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ, ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʘ 

ʩʠʪʫʘʪʠʚʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʧʦʢʘʟʥʠʢʽʚ 

ʘʢʪʠʚʥʦʩʪʽ, ʩʘʤʦʧʦʯʫʪʪʷ ʽ ʥʘʩʪʨʦʶ. ʄʝʪʦʜ ʟʘʛʘʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ 

ʘʝʨʦʢʨʽʦʪʝʨʘʧʽʾ ʤʦʞʝ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʦʩʪʩʪʨʝʩʦʚʠʭ ʨʦʟʣʘʜʽʚ. 
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ʈɸʉʉʊʈʆʁʉʊɺɸ ʇʉʀʍʀʏɽʉʂʆɻʆ ɿɼʆʈʆɺôʗ 

ɺ ʋʉʃʆɺʀʗʍ ʇɸʅɼɽʄʀʀ ʂʆʈʆʅɸɺʀʈʋʉɸ 2019-NCOV  

 

ʇʘʥʯʝʥʢʦ ʃʶʜʤʠʣʘ ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʢ. ʧʩʠʭʦʣ. ʥ., 

ɿʘʚ. ʦʪʜʝʣʝʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʠ 

ʏʫʤʘʢ ʊʘʪʴʷʥʘ ʕʜʫʘʨʜʦʚʥʘ  

ɺʨʘʯ-ʧʩʠʭʠʘʪʨ 

ʇʫʛʘʯ ɽʣʠʟʘʚʝʪʘ ɸʣʝʢʩʝʝʚʥʘ, 

ɿʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʯʘʩʪʠ ʠ ʦʨʛʤʝʪʦʜʨʘʙʦʪʝ 

ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ  

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ.ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʆʙʲʷʚʣʝʥʠʝ ɺʆɿ [1] ʧʘʥʜʝʤʠʠ COVID-19 ʚ ʤʠʨʝ ʠ 

ʵʧʠʜʝʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʋʢʨʘʠʥʝ ʩʪʘʣʠ ʥʦʚʳʤ ʩʝʨʴʝʟʥʳʤ ʚʳʟʦʚʦʤ ʜʣʷ ʚʩʝʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʩʠʭʠʘʪʨʠʠ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʋʢʨʘʠʥʳ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʤʝʨʳ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʜʝʤʠʠ COVID-19. ʆʜʥʘʢʦ ʚʚʝʜʝʥʥʳʡ 

ʨʝʞʠʤ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʥʘʨʘʩʪʘʥʠʝ ʩʪʨʘʭʘ ʚ ʦʙʱʝʩʪʚʝ ʥʘ ʬʦʥʝ ʧʘʥʠʯʝʩʢʠʭ ʩʣʫʭʦʚ 

ʠ ʜʝʟʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ [2], ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʪʘʢ ʠ ʫ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ, ʚʳʜʝʣʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʧʘʥʜʝʤʠʠ COVID-19 ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜ.r ʊʨʝʚʦʞʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʬʦʥ ʩ ʧʦʚʪʦʨʝʥʠʝʤ 

ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʚ, ʧʦʩʪʦʷʥʥʦ ʥʘʛʥʝʪʘʝʤʳʡ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʚʳʰʝʥʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʠ ʚʚʝʜʝʥʠʝ ʩʪʨʦʛʦʛʦ ʨʝʞʠʤʘ 

ʩʘʤʦʠʟʦʣʷʮʠʠ ʠ ʨʘʩʰʠʨʝʥʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ, ʚʳʟʳʚʘʶʪ 

ʚʩʧʣʝʩʢ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʥʘʩʝʣʝʥʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ ʝʱʝ ʙʦʣʴʰʝʝ 



159 
 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʧʨʦʞʠʚʘʶʱʝʝ ʚ ʟʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʠʣ (ʆʆʉ) [3]. 

ʇʦ ʜʘʥʥʳʤ ʥʝʜʘʚʥʝʛʦ ʦʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʉʐɸ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ (APA), ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʦʧʨʦʰʝʥʥʳʭ ʠʩʧʳʪʳʚʘʶʪ ʩʝʨʴʝʟʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʠ 40% ʦʧʘʩʘʶʪʩʷ, ʯʪʦ ʦʥʠ 

ʩʘʤʠ ʠʣʠ ʠʭ ʙʣʠʟʢʠʝ ʤʦʛʫʪ ʟʘʙʦʣʝʪʴ COVID-19 ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ ʠ ʫʤʝʨʝʪʴ [4]. 

ʏʠʩʣʦ ʚʳʧʠʩʘʥʥʳʭ ʨʝʮʝʧʪʦʚ ʥʘ ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʪʦʣʴʢʦ ʟʘ ʦʜʠʥ ʟʘ 

ʤʝʩʷʮ (ʩ 15 ʬʝʚʨʘʣʷ ʧʦ 15 ʤʘʨʪʘ 2020 ʛʛ.) ʚʳʨʦʩʣʦ ʥʘ 34,1%, ʘ ʥʘʟʥʘʯʝʥʠʝ 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ ʠ ʩʥʦʪʚʦʨʥʳʭ ʩʨʝʜʩʪʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 18,6% ʠ ʥʘ 14,8% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5]. ʊʘʢ, ʦʥʣʘʡʥ-ʩʢʨʠʥʠʥʛ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʧʝʮʠʘʣʴʥʳʤ ʰʢʘʣʘʤ 

ʠ ʦʧʨʦʩʥʠʢʘʤ ʩʨʝʜʠ ʙʦʣʝʝ 18 000 ʯʝʣʦʚʝʢ ʚ ʀʪʘʣʠʠ ʚ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ 

ʧʠʢʘ COVID-19 ʩ 26 ʤʘʨʪʘ ʧʦ 5 ʘʧʨʝʣʷ 2020 ʛʛ., ʪ.ʝ. ʫʞʝ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʢʘʨʘʥʪʠʥʝ ʚ ʪʝʯʝʥʠʝ 3-4 ʥʝʜʝʣʴ, ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʩʠʤʧʪʦʤʳ ʇʊʉʈ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 37% ʦʧʨʦʰʝʥʥʳʭ, ʚʳʨʘʞʝʥʥʦʛʦ ʩʪʨʝʩʩʘ ï ʫ 

22,8%, ʨʘʩʩʪʨʦʡʩʪʚʘ ʘʜʘʧʪʘʮʠʠ ï ʫ 21,8%, ʪʨʝʚʦʛʠ ï ʫ 20,8%, ʜʝʧʨʝʩʩʠʠ ï ʫ 

17,3% ʠ ʙʝʩʩʦʥʥʠʮʳ ï ʫ 7,3% ʨʝʩʧʦʥʜʝʥʪʦʚ [6]. ɺʩʝ ʩʠʤʧʪʦʤʳ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʫ ʞʝʥʱʠʥ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʠʥʷʚʰʠʭ 

ʫʯʘʩʪʠʝ ʚ ʦʧʨʦʩʝ. ɹʣʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʥʝʝ ʚ ʂʅʈ: ʩʠʤʧʪʦʤʳ 

ʚr ʨʘʞʝʥʥʦʡ ʪʨʝʚʦʛʠ ʦʪʤʝʯʘʣʠʩʴ ʫ 30%, ʜʝʧʨʝʩʩʠʠ ï ʫ 17% ʥʘʩʝʣʝʥʠʷ [7], ʘ 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʚʳʝ ʩʠʤʧʪʦʤʳ ï ʫ 35%, ʠ ʪʘʢʞʝ ʵʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʯʘʱʝ 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʞʝʥʱʠʥ ʠ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ [8]. ʇʦʩʢʦʣʴʢʫ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʝʣʘʣʘʩʴ ʧʦʧʨʘʚʢʘ ʥʘ ʩʨʝʜʥʶʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʪʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʮʠʬʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʥʝʛʘʪʠʚʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʘʥʜʝʤʠʠ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʟʘʪʨʘʛʠʚʘʝʪ 

ʧʦʯʪʠ ʪʨʝʪʴ ʣʶʜʝʡ ʚ ʦʯʘʛʘʭ ʟʘʨʘʞʝʥʠʷ. 

ʇʦʤʠʤʦ ʩʪʨʝʩʩʦʚʳʭ ʨʝʘʢʮʠʡ ʠ ʨʘʩʩʪʨʦʡʩʪʚ ʘʜʘʧʪʘʮʠʠ, ʚ ʦʯʘʛʘʭ ʤʘʩʩʦʚʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʠ ʙʦʣʝʝ ʪʷʞʝʣʳʭ 

ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʛʘ, ʧʘʥʠʯʝʩʢʠʝ ʘʪʘʢʠ, 

ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʭʘʨʘʢʪʝʨʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ, ʩʚʝʨʭʮʝʥʥʳʝ ʠ 
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ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʙʨʝʜʦʚʳʝ ʠʜʝʠ ʠ ʜʘʞʝ ʦʩʪʨʘʷ ʧʩʠʭʦʪʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ 

[9, 10] ʠ ʩʫʠʮʠʜʳ [11, 12]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʥʘʩʝʣʝʥʠʷ 

ʧʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʶʪʩʷ: 

- ʜʣʠʪʝʣʴʥʦ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʚʳʥʫʞʜʝʥʥʦʤ ʢʘʨʘʥʪʠʥʝ (ʯʫʚʩʪʚʦ ʠʟʦʣʷʮʠʠ, 

ʦʜʠʥʦʯʝʩʪʚʘ, ʩʪʨʘʭ ʧʦʪʝʨʷʪʴ ʨʘʙʦʪʫ, ʥʝʜʦʩʪʘʪʴ ʧʨʦʜʫʢʪʳ ʠʣʠ ʤʝʜʠʢʘʤʝʥʪʳ; 

ʦʙʦʩʪʨʝʥʠʝ ʚʥʫʪʨʠʩʝʤʝʡʥʳʭ ʧʨʦʙʣʝʤ, ʜʝʧʨʝʩʩʠʷ, ʧʝʨʝʝʜʘʥʠʝ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʝʤ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʥʝʧʨʦʚʝʨʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʨʘʞʝʥʠʷ SARS-CoV-2, ʢʣʘʫʩʪʨʦʬʦʙʠʷ, ʘʛʦʨʘʬʦʙʠʷ, 

ʧʘʥʠʯʝʩʢʠʝ ʘʪʘʢʠ, ʦʪʢʘʟ ʩʦʙʣʶʜʘʪʴ ʢʘʨʘʥʪʠʥʥʳʡ ʨʝʞʠʤ, ʩʪʨʝʩʩʦʚʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʘʛʨʝʩʩʠʷ, ʩʫʠʮʠʜʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʜʨ.);  

- ʧʦʞʠʣʳʝ ʣʶʜʠ, ʚʩʣʝʜʩʪʚʠʝ ʩʦʯʝʪʘʥʠʷ ʫ ʥʠʭ ʥʝʩʢʦʣʴʢʠʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʣʦʞʥʝʥʥʦʛʦ 

ʪʝʯʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʩʦʮʠʘʣʴʥʫʶ ʠʟʦʣʷʮʠʶ, ʧʦʚʳʰʝʥʥʫʶ 

ʩʫʠʮʠʜʦʦʧʘʩʥʦʩʪʴ ʠ ʥʠʟʢʫʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʧʦ ʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʧʦʤʦʱʴʶ; 

- ʤʝʜʧʝʨʩʦʥʘʣ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʟʘʙʦʣʝʚʰʠʤʠ COVID-19 

(ʤʦʨʘʣʴʥʳʡ ʜʠʩʪʨʝʩʩ, ʩʪʨʘʭ ʟʘʨʘʞʝʥʠʷ ʩʝʙʷ ʠ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ SARS-

CoV-2, ʪʨʝʚʦʛʘ, ʙʝʩʩʦʥʥʠʮʘ, ʥʦʯʥʳʝ ʢʦʰʤʘʨʳ, ʘʩʪʝʥʠʷ, ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠʩʪʦʱʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʩʪʨʘʜʘʥʠʡ ʙʦʣʴʥʳʭ ʠ ʚʳʨʘʞʝʥʠʷ ʠʤ ʩʦʯʫʚʩʪʚʠʷ, ʜʝʧʨʝʩʩʠʷ, 

ʯʫʚʩʪʚʦ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʦʪʨʠʮʘʥʠʝ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʩ ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʢ 

ʘʜʝʢʚʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ, ʩʫʠʮʠʜʘʣʴʥʳʡ ʨʠʩʢ, ʩʠʥʜʨʦʤ ʚʳʛʦʨʘʥʠʷ, 

ʧʘʥʠʢʘ ʠ ʜʨ.);  

- ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʝʞʠʤʝ ʩʘʤʦʠʟʦʣʷʮʠʠ 

(ʦʙʦʩʪʨʝʥʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʪʨʘʭ ʟʘʨʘʞʝʥʠʷ, ʯʫʚʩʪʚʦ ʦʜʠʥʦʯʝʩʪʚʘ ʠ 

ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʩʪʨʘʭ ʨʘʟʚʠʪʠʷ ʦʙʦʩʪʨʝʥʠʷ, ʩʪʨʘʭ ʦʢʘʟʘʪʴʩʷ ʙʝʟ ʧʦʤʦʱʠ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʪʨʝʩʩʦʚʳʝ ʨʝʘʢʮʠʠ, ʫʩʠʣʝʥʠʝ ʦʙʩʝʩʩʠʚʥʦ-

ʢʦʤʧʫʣʴʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ 

ʧʩʠʭʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʦʪʢʘʟ ʦʪ ʨʝʞʠʤʘ ʩʘʤʦʠʟʦʣʷʮʠʠ ʠ 
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ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ, ʠʤʧʫʣʴʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʘʛʨʝʩʩʠʷ, ʩʫʠʮʠʜʘʣʴʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʠ ʜʨ.). ʆʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʧʘʮʠʝʥʪʳ 

ʩ ʘʬʬʝʢʪʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʩ ʧʘʪʦʣʦʛʠʝʡ ʣʠʯʥʦʩʪʠ (ʚʥʫʰʘʝʤʳʝ, 

ʟʘʚʠʩʠʤʳʝ, ʪʨʝʚʦʞʥʳʝ, ʠʩʪʝʨʠʯʝʩʢʠʝ, ʧʦʛʨʘʥʠʯʥʳʝ, ʵʤʦʮʠʦʥʘʣʴʥʦ 

ʥʝʩʪʘʙʠʣʴʥʳʝ), ʩ ʪʨʝʚʦʞʥʳʤʠ ʠ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ (ʦʙʩʝʩʩʠʚʥʦ-

ʢʦʤʧʫʣʴʩʠʚʥʦʝ, ʧʘʥʠʯʝʩʢʦʝ ʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʪʨʝʚʦʞʥʦʝ, ʩʦʤʘʪʦʬʦʨʤʥʦʝ, 

ʜʠʩʩʦʮʠʘʪʠʚʥʦʝ ʠ ʬʦʙʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ) ʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʧʩʠʭʦʟʘʤʠ, 

ʚʢʣʶʯʘʷ ʰʠʟʦʬʨʝʥʠʶ. 

ɺʩʝ ʵʪʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʤ ʚʥʠʤʘʥʠʠ 

ʩʦ ʩʪʦʨʦʥʳ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʭ ʣʝʯʘʱʠʭ ʚʨʘʯʝʡ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʦʚ, ʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʧʩʠʭʠʘʪʨʦʚ, ʧʨʦʚʝʜʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʠ 

ʧʩʠʭʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʨʘʟʲʷʩʥʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʘʪʴ 

ʨʝʞʠʤ ʩʘʤʦʠʟʦʣʷʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨ, ʘ 

ʪʘʢʞʝ ʩ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʥʝʛʘʪʠʚʥʦʤʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʜʘʚʣʝʥʠʶ ʩʨʝʜʩʪʚ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʧʘʥʠʯʝʩʢʠʝ ʥʘʩʪʨʦʝʥʠʷ ʠ ʜʝʟʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦ ʘʢʪʫʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʩ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʠ ʧʦ 

ʥʝʧʨʦʚʝʨʝʥʥʳʤ ʤʝʪʦʜʘʤ ʝʝ ʣʝʯʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ ʨʝʞʠʤʘ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʠ ʥʦʨʤ ʩʦʮʠʘʣʴʥʦʛʦ 

ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʱʝʥʠʷ ʚʨʘʯʝʡ-

ʧʩʠʭʠʘʪʨʦʚ ʩʦ ʩʚʦʠʤʠ ʧʘʮʠʝʥʪʘʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʵʧʠʜʝʤʠʠ ʠ ʢʘʨʘʥʪʠʥʘ ʙʳʣʠ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ ʧʣʘʥʦʚʳʝ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʙʦʣʴʥʳʭ, ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʴ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʢʦʝʢ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 50-70%. ʇʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʫʩʣʫʛʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʣʠʩʴ ʘʤʙʫʣʘʪʦʨʥʦʡ ʩʝʪʠ, ʩʦʢʨʘʪʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 

70% [13]. ɺʳʭʦʜʦʤ ʠʟ ʩʠʪʫʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʣʘʞʠʚʘʥʠʝ ʚ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʩʣʫʞʙʘʭ ʪʝʣʝʤʝʜʠʮʠʥʳ (ʪʝʣʝʧʩʠʭʠʘʪʨʠʠ) ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʚʠʜʝʦʦʙʱʝʥʠʷ ʩ ʧʘʮʠʝʥʪʦʤ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʧʩʠʭʠʘʪʨʠʷ ʙʳʣʘ ʧʝʨʚʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ, ʛʜʝ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʣʝʤʝʜʠʮʠʥʳ 

ʜʣʷ ʫʜʘʣʝʥʥʦʡ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ. ʋʞʝ ʥʘʢʦʧʣʝʥ ʥʝʤʘʣʳʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʝʝ ʧʨʠʤʝʥʝʥʠʷ [14], ʧʨʦʚʝʜʝʥʠʷ ʢʦʛʥʠʪʠʚʥʦ-
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ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʧʩʠʭʦʪʝʨʘʧʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ COVID-19 ʚ ʂʠʪʘʝ ʠ ʂʦʨʝʝ [15, 16]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʠʥʪʝʨʥʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʪʦʛʦ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ 

ʚʠʜʝʦʩʚʷʟʴ (ʢʦʤʧʴʶʪʝʨ, ʥʦʫʪʙʫʢ, ʧʣʘʥʰʝʪ, ʩʤʘʨʪʬʦʥ), ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʜʦʩʪʫʧ ʚ ʩʝʪʴ. ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʝʛʦʜʥʷ ʠʤʝʝʪʩʷ ʪʘʢʦʡ ʜʦʩʪʫʧ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʤʥʦʛʠʝ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʳ (Mind, Zoom, Skype, Proficonf, 

Google Hangouts, Join.me, TrueConf, Appear.in ʠ ʜʨ.) ʙʝʩʧʣʘʪʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʜʚʫʩʪʦʨʦʥʥʶʶ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʶʶ ʚʠʜʝʦʩʚʷʟʴ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʨʘʯ 

ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʘʮʠʝʥʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʢʦʥʩʫʣʴʪʘʮʠʶ ʠ 

ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʤʦʱʴ ʧʦ ʚʠʜʝʦʩʚʷʟʠ. ɺ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʙʦʣʴʥʳʤ ʧʨʠ ʙʦʣʴʰʠʥʩʪʚʝ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʘʢʦʛʦ ʚʠʜʝʦ 

ʦʙʱʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ, 

ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠ ʢʦʨʨʝʢʮʠʠ ʪʝʨʘʧʠʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ COVID-19 ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʝʝ ʩʦʧʨʦʚʦʞʜʘʶʪ, ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʧʨʦʚʝʜʝʥʠʝ ʧʩʠʭʦʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʩʦʦʙʱʝʥʠʝʤ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʦʢʘʟʘʥʠʝ ʚʝʨʙʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʨʘʤʢʘʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ; 

- ʥʘʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʩʠʭʦʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 

- ʩʦʚʤʝʩʪʥʘʷ ʚʳʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʩʪʨʘʪʝʛʠʠ 

ʧʨʝʦʜʦʣʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʠ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʯʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʢ ʢʨʠʟʠʩʥʳʤ 

ʩʠʪʫʘʮʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʜʝʩʪʨʫʢʪʠʚʥʦʤʫ ʩʫʠʮʠʜʘʣʴʥʦʤʫ ʠ ʘʛʨʝʩʩʠʚʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ. 

ʅʘ ʵʪʘʧʝ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʨʘʤʢʘʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ 
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ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʣʠʜʥʳʝ ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

(ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʥʪʝʨʚʴʶ, ʰʢʘʣʳ, ʩʘʤʦʦʧʨʦʩʥʠʢʠ ʠ ʜʨ.) 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʢʨʠʥʠʥʛʘ, ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ, ʚʢʣʶʯʘʷ 

ʩʫʠʮʠʜʘʣʴʥʳʡ ʨʠʩʢ, ʫʪʦʯʥʝʥʠʝ ʜʠʘʛʥʦʟʘ, ʚ ʜʠʥʘʤʠʢʝ ʪʝʨʘʧʠʠ. ʄʥʦʛʠʝ ʪʘʢʠʝ 

ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʰʢʘʣʳ, ʩʢʨʠʥʠʥʛʦʚʳʝ ʦʧʨʦʩʥʠʢʠ, ʧʨʦʛʨʘʤʤʳ 

ʧʩʠʭʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʥʣʘʡʥ ʤʦʥʠʪʦʨʠʥʛʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʢʦʤʧʣʘʝʥʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʫ 

ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʳʭ ʩʤʘʨʪʬʦʥʦʚ 

[17, 18]. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤʠ 

ʷʚʣʷʶʪʩʷ: ʪʝʩʪ ʮʚʝʪʦʚʳʭ ʚʳʙʦʨʦʚ ʃʶʰʝʨʘ, ʜʠʬʬʝʨʝʥʮʠʦʨʦʚʘʥʥʳʡ ʦʧʨʦʩʥʠʢ 

ʉɸʅ, ʦʧʨʦʩʥʠʢ Panic Screening Questions (ɺʦʧʨʦʩʳ ʦ ʪʨʝʚʦʛʝ ʠ ʧʘʥʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʷʭ), ʢʣʠʥʠʯʝʩʢʠʡ ʦʧʨʦʩʥʠʢ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʥʝʚʨʦʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʂ.ʂ. ʗʭʠʥʘ, ɼ.ʄ. ʄʝʥʜʝʣʝʚʠʯʘ, ʄʠʩʩʠʩʠʧʩʢʘ ̫ʰʢʘʣʘ ʇʊʉʈ [19]. 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʜʠʘʛʥʦʟʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʣʝʯʝʥʠʝ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ [20]. 
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ʊʈʀʍʆʄʆʅɸɼʅɸ ɯʅʌɽʂʎɯʗ ʗʂ ʏʀʅʅʀʂ ʈʆɿɺʀʊʂʋ ɿɸʇɸʃɽʅʅʗ 

ɾɯʅʆʏʀʍ ʉʊɸʊɽɺʀʍ ʆʈɻɸʅɯɺ  

 

ʇʝʯʝʨʷʛʘ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ,  

ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ 

ʉʪʨʫʩ ʖʣʽʷ ɸʥʜʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ˉ2 

ɺʠʱʠʡ ʜʝʨʞʘʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʨʘʾʥʠ 

çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʚ ʩʚʽʪʽ ʱʦʨʽʯʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʫʨʦʛʝʥʽʪʘʣʴʥʠʤ 

ʪʨʠʭʦʤʦʥʽʘʟʦʤ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 200 ʤʣʥ ʦʩʽʙ, ʘ ʚ ʋʢʨʘʾʥʽ ʟʘ ʦʬʽʮʽʡʥʠʤʠ 

ʜʘʥʠʤʠ - 240 ʪʠʩʷʯ. ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ ʪʨʠʭʦʤʦʥʽʘʟ ʫ ʞʽʥʦʢ ʜʽʪʦʨʦʜʥʦʛʦ ʚʽʢʫ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 30%, ʫ ʚʘʛʽʪʥʠʭ ʚʽʜ 0,98 ʜʦ 52%, ʧʨʠ ʮʴʦʤʫ, ʚ 1,9 - 37% 

ʚʠʧʘʜʢʽʚ ʤʦʞʣʠʚʝ ʧʝʨʝʨʠʚʘʥʥʷ, ʘ ʚ 1,5 - 11% - ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʽ ʥʘʨʦʜʞʝʥʥʷ 

ʜʽʪʝʡ ʟ ʥʠʟʴʢʦʶ ʤʘʩʦʶ ʪʽʣʘ [1, 3, 8]. 

ʋʨʦʛʝʥʽʪʘʣʴʥʠʡ ʪʨʠʭʦʤʦʥʽʘʟ ï ʥʘʡʧʦʰʠʨʝʥʽʰʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ 

ʧʝʨʝʜʘʻʪʴʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ, ʟʙʫʜʥʠʢʦʤ ʷʢʦʛʦ ʻ ʧʽʭʚʦʚʘ ʪʨʠʭʦʤʦʥʘʜʘ 

(Trichomonas vaginalis). ɺʦʥʘ ʧʨʦʥʠʢʘʻ ʫ ʥʠʞʥʽ ʚʽʜʜʽʣʠ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʪʘ 

ʩʝʯʽʚʥʠʢʘ. ʊʠʧʦʚʘ T. vaginalis ʤʘʻ 5 ʜʞʛʫʪʠʢʽʚ, ʦʨʛʘʥʦʾʜ ʨʫʭʫ ï ʭʚʠʣʷʩʪʫ 

ʤʝʤʙʨʘʥʫ ʽ ʙʣʝʬʘʨʦʙʣʘʩʪ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ 

ʭʚʠʣʝʧʦʜʽʙʥʽ ʨʫʭʠ. ɺʘʛʽʥʘʣʴʥʘ ʪʨʠʭʦʤʦʥʘʜʘ ʙʫʚʘʻ 3 ʬʦʨʤ: ʛʨʫʰʝʧʦʜʽʙʥʘ, 

ʘʤʝʙʦʧʦʜʽʙʥʘ, ʦʢʨʫʛʣʘ (ʬʦʨʤʘ ʨʦʟʤʥʦʞʝʥʥʷ). ɼʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʘʤʝʙʦʧʦʜʽʙʥʽ ʪʘ ʦʢʨʫʛʣʽ ʬʦʨʤʠ - ʮʝ ʦʜʥʘ ʟ ʩʪʘʜʽʡ ʾʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʘ ʩʘʤʝ: 

ʩʪʘʜʽʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʘʜʛʝʟʽʾ ʥʘ ʝʧʽʪʝʣʽʘʣʴʥʫ ʢʣʽʪʠʥʫ ʽ ʥʘʩʪʫʧʥʝ ʾʾ ʨʫʡʥʫʚʘʥʥʷ, 

ʪʦʙʪʦ ʧʨʦʷʚ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ [6, 8]. 

ʇʘʨʘʟʠʪʫʶʪʴ ʪʨʠʭʦʤʦʥʘʜʠ ʫ ʩʝʯʦʩʪʘʪʝʚʦʤʫ ʪʨʘʢʪʽ ʣʶʜʠʥʠ, ʥʘʡʯʘʩʪʽʰʝ ʥʘ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʽʭʚʠ, ʢʘʥʘʣʽ ʰʠʡʢʠ ʤʘʪʢʠ, ʤʦʞʫʪʴ ʪʘʢʦʞ ʙʫʪʠ ʫ ʚʠʚʽʜʥʠʭ 

ʧʨʦʪʦʢʘʭ ʚʝʣʠʢʠʭ ʟʘʣʦʟ ʧʨʠʩʽʥʢʘ ʧʽʭʚʠ, ʩʝʯʽʚʥʠʢʫ ʪʘ ʩʝʯʦʚʦʤʫ ʤʽʭʫʨʽ. ʊʘʢʦʞ 

ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʚ ʤʘʪʢʫ ʪʘ ʤʘʪʢʦʚʽ ʪʨʫʙʠ. ʇʨʦʥʠʢʘʶʯʠ ʜʦ  ʩʝʯʦʩʪʘʪʝʚʦʛʦ 
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ʪʨʘʢʪʫ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʧʣʦʩʢʦʛʦ ʝʧʽʪʝʣʽʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ   ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʧʨʦʥʠʢʘʶʪʴ ʫ ʤʽʞʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ ʟʘ 

ʜʦʧʦʤʦʛʦʶ  ʙʽʣʢʽʚ ʽ ʧʨʠʡʤʘʶʪʴ ʘʤʝʙʦʧʦʜʽʙʥʫ ʬʦʨʤʫ. ɺ ʩʣʠʟʦʚʽʡ ʚʠʥʠʢʘʻ 

ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ: ʥʘʙʨʷʢ, ʛʽʧʝʨʝʤʽʷ, ʝʢʩʫʜʘʮʽʷ ʪʘ ʜʝʩʢʚʘʤʘʮʽʷ ʫʰʢʦʜʞʝʥʠʭ 

ʝʧʽʪʝʣʽʘʣʴʥʥʠʭ ʢʣʽʪʠʥ, ʚ ʧʦʜʘʣʴʰʦʤʫ  ʫʪʚʦʨʶʻʪʴʩʷ ʛʨʘʥʫʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ. 

ɺʥʘʩʣʽʜʦʢ ʫʩʽʭ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʾʭ ʪʨʠʚʘʣʦʩʪʽ, ʨʝʘʢʪʠʚʥʦʩʪʽ ʞʽʥʦʯʦʛʦ ʦʨʛʘʥʽʟʤʫ 

ʚʠʜʽʣʷʶʪʴ 6 ʬʦʨʤ ʪʨʠʭʦʤʦʥʽʘʟʫ: ʩʚʽʞʠʡ ʪʨʠʭʦʤʦʥʽʘʟ, ʛʦʩʪʨʘ ʬʦʨʤʘ, ʧʽʜʛʦʩʪʨʘ 

ʬʦʨʤʘ, ʪʦʨʧʽʜʥʘ (ʤʘʣʦʩʠʤʧʪʦʤʥʘ) ʬʦʨʤʘ, ʭʨʦʥʽʯʥʠʡ ʪʨʠʭʦʤʦʥʽʘʟ (ʪʦʨʧʽʜʥʠʡ 

ʧʝʨʝʙʽʛ ʽ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʥʘʜ 2 ʤʽʩʷʮʽ), ʪʨʠʭʦʤʦʥʘʜʦʥʦʩʽʡʩʪʚʦ [3]. 

ʇʨʠ ʛʦʩʪʨʽʡ ʽ ʧʽʜʛʦʩʪʨʽʡ ʬʦʨʤʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʮʽʻʥʪʢʠ ʩʢʘʨʞʘʪʴʩʷ ʥʘ 

ʨʷʩʥʽ ʙʦʣʽ, ʩʚʝʨʙʽʞ ʽ ʧʝʯʽʥʥʷ ʚ ʜʽʣʷʥʮʽ ʟʦʚʥʽʰʥʽʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ. ʋ ʨʘʟʽ 

ʫʨʘʞʝʥʥʷ ʩʝʯʽʚʥʠʢʘ ʟ`ʷʚʣʷʶʪʴʩʷ ʧʝʯʽʥʥʷ ʽ ʙʽʣʴ ʧʽʜ ʯʘʩ ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ. 

ɺʠʷʚʣʷʶʪʴ ʨʷʩʥʽ ʨʽʜʢʽ, ʥʝʨʽʜʢʦ ʧʽʥʠʩʪʽ, ʛʥʦʻʧʦʜʽʙʥʽ ʙʽʣʽ, ʪʦʯʢʦʚʽ ʢʨʦʚʦʚʠʣʠʚʠ, 

ʛʽʧʝʨʝʤʽʶ ʽ ʥʘʙʨʷʢʣʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʭʚʠ ʪʘ ʧʽʭʚʦʚʦʾ ʯʘʩʪʠʥʠ ʰʠʡʢʠ 

ʤʘʪʢʠ. ʅʝʨʽʜʢʦ ʫʪʚʦʨʶʶʪʴʩʷ ʝʨʦʟʽʾ. ʇʨʠ ʪʦʨʧʽʜʥʽʡ ʬʦʨʤʽ ʩʢʘʨʛʠ ʥʘ ʙʽʣʽ, 

ʩʚʝʨʙʽʞ ʪʘ ʽʥ. ʧʨʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʚʠʨʘʞʝʥʽ ʘʙʦ ʚʽʜʩʫʪʥʽ. ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ 

ʧʽʭʚʠ ʽ ʰʠʡʢʠ ʤʘʪʢʠ ʤʘʻ ʥʦʨʤʘʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʍʨʦʥʽʯʥʠʡ ʪʨʠʭʦʤʦʥʽʘʟ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʨʠʚʘʣʠʤ ʧʝʨʝʙʽʛʦʤ ʽ ʧʝʨʽʦʜʘʤʠ ʟʘʛʦʩʪʨʝʥʥʷ ʪʘ ʨʝʤʽʩʽʾ. 

ɺʠʥʠʢʥʝʥʥʶ ʨʝʮʠʜʠʚʽʚ ʩʧʨʠʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʦʩʦʙʠʩʪʦʾ ʪʘ ʩʪʘʪʝʚʦʾ ʛʽʛʽʻʥʠ, 

ʟʥʠʞʝʥʥʷ ʝʥʜʦʢʨʠʥʥʦʾ ʬʫʥʢʮʽʾ ʷʻʯʥʠʢʽʚ, ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʽʥʬʝʢʮʽʡ. ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʪʨʠʭʦʤʦʥʽʘʟʽ 

ʭʚʦʨʽ ʧʝʨʽʦʜʠʯʥʦ, ʫ ʟʚ`ʷʟʢʫ ʟ ʬʘʟʘʤʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʚʽʜʟʥʘʯʘʶʪʴ 

ʧʦʩʠʣʝʥʥʷ ʚʠʜʽʣʝʥʴ, ʽʥʦʜʽ ʩʚʝʨʙʽʞ ʫ ʜʽʣʷʥʮʽ ʚʫʣʴʚʠ. ʆʟʥʘʢʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʤʘʣʦ ʚʠʨʘʞʝʥʽ, ʽ ʾʾ ʚʠʷʚʣʷʶʪʴ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʢʦʣʴʧʦʩʢʦʧʽʾ [6]. 

ɼʽʘʛʥʦʩʪʠʢʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ: ʟʙʽʨ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʤʥʝʟʫ (ʥʝ 

ʟʘʭʠʱʝʥʠʡ ʩʪʘʪʝʚʠʡ ʘʢʪ), ʦʙ`ʻʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʩʢʘʨʛʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ 

ʧʘʪʦʣʦʛʽʾ, ʟʤʽʥʠ ʟ ʙʦʢʫ ʩʣʠʟʦʚʦʾ), ʚʟʷʪʪʷ ʤʘʟʢʽʚ ʟ ʧʦʜʘʣʴʰʦʶ ʤʽʢʨʦʩʢʦʧʽʻʶ. 

ʊʘʢʦʞ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʚʟʷʪʪʷ ʢʨʦʚʽ ʥʘ ʇʃʈ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʨʦʥʽʯʥʦʾ ʬʦʨʤʠ 

ʪʘ ʪʨʠʭʦʤʦʥʘʜʦʥʦʩʽʡʩʪʚʘ [3, 8]. 
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ʆʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʽʥʬʝʢʮʽʾ ʮʝ ʪʝ, ʱʦ ʪʨʠʭʦʤʦʥʘʜʘ ʤʦʞʝ ʬʘʛʦʮʠʪʫʚʘʪʠ 

ʽʥʰʠʭ ʟʙʫʜʥʠʢʽʚ: ʛʦʥʦʢʦʢ, ʤʽʢʦʧʣʘʟʤʠ ʪʘ ʽʥ. ʊʦʤʫ ʣʽʢʫʚʘʥʥʷ ʟʘʢʣʶʯʘʻʪʴʩʷ ʫ 

ʣʽʢʚʽʜʘʮʽʾ ʪʨʠʭʦʤʦʥʽʘʟʫ, ʘ ʧʦʪʽʤ ʛʦʥʦʨʝʾ ʯʠ ʤʽʢʦʧʣʘʟʤʠ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʨʦʚʦʜʠʪʠ ʩʠʩʪʝʤʥʫ ʧʨʦʪʠʧʨʦʪʦʟʦʡʥʫ ʪʝʨʘʧʽʶ ʥʽʪʨʦʽʤʽʜʘʟʦʣʘʤʠ. ʉʭʝʤʘ 

ʣʽʢʫʚʘʥʥʷ: ʤʝʪʨʦʥʽʜʘʟʦʣ 2 ʛ ʧʝʨʦʨʘʣʴʥʦ ʚ ʦʜʥʦʨʘʟʦʚʽʡ ʜʦʟʽ ʘʙʦ 400-500 ʤʛ 2 

ʨʘʟʠ ʥʘ ʪʠʞʜʝʥʴ ʧʨʦʪʷʛʦʤ 5-7 ʜʥʽʚ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʭʝʤʠ 

ʣʽʢʫʚʘʥʥʷ  ʊʠʥʽʜʘʟʦʣʦʤ ʘʙʦ ʆʨʥʽʜʘʟʦʣʦʤ. ɯʥʪʨʘʚʘʛʽʥʘʣʴʥʝ ʣʽʢʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤ`ʷʢʠʭ ʚʘʛʽʥʘʣʴʥʠʭ ʢʘʧʩʫʣ, ʛʝʣʽʚ ʪʘ ʩʚʽʯʦʢ ʧʨʠ ʚʘʛʽʪʥʦʩʪʽ, 

ʣʘʢʪʘʮʽʾ.  ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʠ ʃʘʚʦʤʘʢʩ ʘʙʦ ʧʨʦʚʦʜʷʪʴ 

ʚʘʢʮʠʥʘʮʽʶ ʉʦʣʢʦʪʨʠʭʦʚʘʢʦʤ ʂ. ʂʦʥʪʨʦʣʴ ʚʠʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʚʧʨʦʜʦʚʞ 2-

3 ʤʝʥʩʪʨʫʘʣʴʥʠʭ ʮʠʢʣʽʚ [2]. 

ʊʨʠʭʦʤʦʥʘʜʥʘ ʽʥʬʝʢʮʽʷ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʘʛʽʪʥʦʩʪʽ 

ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʠʤ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʽ ʥʠʟʴʢʦʾ ʚʘʛʠ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ. ʇʨʠ 

ʧʦʣʦʛʘʭ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʧʽʩʣʷʧʦʣʦʛʦʚʦʛʦ 

ʩʝʧʩʠʩʫ [1, 4, 5]. ɯʩʥʫʻ ʚʩʝ ʙʽʣʴʰʝ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʪʨʠʭʦʤʦʥʘʜʥʘ ʽʥʬʝʢʮʽʷ ʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʧʝʨʝʜʘʯʫ ɺɯʃ-ʽʥʬʝʢʮʽʾ ʽ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ  ʨʦʟʚʠʪʢʫ 

ʪʨʠʭʦʤʦʥʘʜʥʦʾ ʽʥʬʝʢʮʽʾ ʩʝʨʝʜ ʪʠʭ, ʭʪʦ ʻ ɺɯʃ-ʧʦʟʠʪʠʚʥʠʤʠ [7]. 

ɺʠʩʥʦʚʦʢ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʽʥʬʽʢʫʚʘʥʥʶ ʜʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʟʝʨʚʘʪʠʚʠ, ʱʦʨʽʯʥʦ ʧʨʦʭʦʜʠʪʠ ʦʛʣʷʜ ʫ ʛʽʥʝʢʦʣʦʛʘ, 

ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘ Trichomonas vaginalis   ʫ ʞʽʥʦʢ ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ 

ʚʠʜʽʣʝʥʥʷ ʽʟ ʧʽʭʚʠ ʘʙʦ ʚʫʣʴʚʠ ʘʙʦ, ʷʢʱʦ ʚʠʷʚʣʝʥʦ ʜʦʢʘʟʠ ʚʫʣʴʚʽʪʫ ʪʘ/ʘʙʦ 

ʚʘʛʽʥʽʪʫ ʧʨʠ ʦʛʣʷʜʽ. ʊʘʢʦʞ ʚʝʩʪʠ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʩʣʽʜʢʫʚʘʪʠ ʟʘ 

ʛʽʛʽʻʥʦʶ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɹʦʥʜʘʨʝʥʢʦ ɻ.ʄ. ʇʝʨʠʥʘʪʘʣʴʥʘ ʽʥʚʘʟʽʷ trichomonas vaginalis ʷʢ ʧʨʦʙʣʝʤʘ 
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ɽʇɯɼɽʄɯʆʃʆɻɯʗ ʂɸʈɯɭʉʋ ɿʋɹɯɺ ʉɽʈɽɼ ɺɯʁʉʔʂʆɺʆʉʃʋɾɹʆɺʎɯɺ 

ɿʉʋ ɺ ʃʋɻɸʅʉʔʂɯʁ ʆɹʃɸʉʊɯ 

 

ʇʦʤʧʽʡ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ɼʘʥʠʣʝʥʢʦ ʃʽʣʽʷ ʇʘʚʣʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ  

ʃʫʛʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʈʫʙʽʞʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʪʦʤʘʪʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʢʘʨʽʻʩ ʪʘ ʡʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ ʥʘʚʽʪʴ ʫ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʋ ʜʝʨʞʘʚʘʭ ʟ 

ʧʝʨʝʭʽʜʥʦʶ ʝʢʦʥʦʤʽʢʦʶ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʽ ʋʢʨʘʾʥʘ, ʟʛʽʜʥʦ ʟ ʦʮʽʥʢʘʤʠ ɺʆʆɿ, 

ʦʯʽʢʫʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʢʘʨʽʻʩ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʱʦ 

ʩʪʦʩʫʻʪʴʩʷ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʽʦʟʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ ʚ 2005-2010 ʨʦʢʘʭ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ 

ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 6 ʜʦ 15 ʨʦʢʽʚ ʽ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʦʙʫʤʦʚʣʶʻ ʱʝ ʚʠʱʽ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʜʦʨʦʩʣʠʭ ʚ 2019 ʨʦʮʽ. 

ʆʢʨʝʤʦʶ ʮʽʢʘʚʦʶ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ 

ʚʝʨʩʪʚʦʶ ʥʘʩʝʣʝʥʥʷ ʻ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʢʘʨʽʻʩ, ʧʘʪʦʣʦʛʽʾ 

ʧʘʨʦʜʦʥʪʘ ʪʘ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʟʫʙʥʠʭ ʨʷʜʽʚ. ʊʘʢ, ʩʝʨʝʜ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʩʪʨʦʢʦʚʦʾ ʩʣʫʞʙʠ ʧʦʪʨʝʙʘ ʚ ʩʘʥʘʮʽʾ, ʫ ʟʚôʷʟʢʫ ʟ ʢʘʨʽʦʟʥʦʶ 

ʭʚʦʨʦʙʦʶ, ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 79,1%, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

ʢʦʥʪʨʘʢʪʥʦʾ ʩʣʫʞʙʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʆʆʉ ʪʘ ʧʨʠʢʦʨʜʦʥʥʠʢʽʚ, ʷʢʽ ʥʝʩʫʪʴ 

ʩʣʫʞʙʫ ʚʟʜʦʚʞ ʣʽʥʽʾ ʨʦʟʤʝʞʫʚʘʥʥʷ, ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʻ 98%. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʥʠʟʢʦʶ ʦʙôʻʢʪʠʚʥʠʭ ʧʨʠʯʠʥ, ʘ ʩʘʤʝ: ʥʝʙʘʞʘʥʥʷʤ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟʚʝʨʪʘʪʠʩʷ ʧʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʫ ʜʦʧʦʤʦʛʫ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ 

ʟʥʘʭʦʜʞʝʥʥʷʤ ʫ ʧʦʩʪʽʡʥʠʭ ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʷʭ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʥʝʩʝʥʥʷ 

ʩʣʫʞʙʠ; ʥʝʧʦʚʥʦʮʽʥʥʠʤ ʨʘʮʽʦʥʦʤ ʭʘʨʯʫʚʘʥʥʷ, ʥʝʨʝʛʫʣʷʨʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ 
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ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʚʤʦʪʠʚʦʚʘʥʽʩʪʶ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʱʦʜʦ ʩʪʘʥʫ ʾʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ 

ʪʦʱʦ. ʇʝʨʝʩʫʚʥʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʢʘʙʽʥʝʪʠ ʥʝ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʩʘʥʘʮʽʡʥʽ ʟʘʭʦʜʠ 

ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, ʷʢ ʚʥʘʩʣʽʜʦʢ ʙʨʘʢʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʢʘʙʽʥʝʪʽʚ ʧʦ ʚʩʽʡ ʣʽʥʽʾ ʨʦʟʤʝʞʫʚʘʥʥʷ. ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʚʽʜʫʚʘʥʥʷ 

ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ ʫ ʤʽʩʴʢʠʭ ʧʨʦʬʽʣʴʥʠʭ ʣʽʢʘʨʥʷʭ ʟʘ ʧʦʪʨʝʙʦʶ ʭʚʦʨʠʭ ʪʘʢʦʞ 

ʩʫʪʪʻʚʦ ʦʙʤʝʞʝʥʘ ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʥʝʩʝʥʥʷ ʩʣʫʞʙʠ. 

ʋʩʢʣʘʜʥʶʻ ʩʠʪʫʘʮʽʶ ʚ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʦʚʦʣʽ ʧʦʰʠʨʝʥʠʤ 

ʤʝʪʦʜʦʤ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʫʩʢʣʘʜʥʝʥʦʛʦ ʢʘʨʽʻʩʫ ʟʫʙʽʚ 

ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʻ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʜʝʬʝʢʪʽʚ ʪʘ ʜʝʬʦʨʤʘʮʽʡ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ  

ʩʢʣʘʜʥʽʰʠʭ, ʪʨʠʚʘʣʽʰʠʭ ʽ ʙʽʣʴʰ ʚʠʩʦʢʦʚʘʨʪʽʩʥʠʭ ʩʧʦʩʦʙʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʤʦʣʦʜʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʢʘʨʽʻʩ ʟʫʙʽʚ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʟʘʢʣʘʜʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʨʝʛʽʦʥʫ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʮʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʠʪʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʘʨʽʻʩʫ ʟʫʙʽʚ ʩʝʨʝʜ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ 127 

ʘʤʙʫʣʘʪʦʨʥʠʭ ʢʘʨʪ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ (ʬ.043/ʦ) ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ɿʉʋ 

ʨʽʟʥʦʛʦ ʚʽʢʫ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʦ 

ʥʘʚʯʘʣʴʥʠʭ ʙʘʟ ʢʘʬʝʜʨʠ ʩʪʦʤʘʪʦʣʦʛʽʾ ɼɿ çʃʫʛʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʤ. ʈʫʙʽʞʥʦʤʫ ʪʘ ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ. ɺ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʘʤʙʫʣʘʪʦʨʥʠʭ ʢʘʨʪ, ʧʦʜʽʣʠʣʠ ʥʘ 

4 ʛʨʫʧʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ: ɯ ʛʨʫʧʘ ï 43 ʦʩʦʙʠ ʚʽʢʦʤ ʚʽʜ 25 ʜʦ 30 ʨʦʢʽʚ, ɯɯ 

ʛʨʫʧʘ ï 48 ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 31 ʜʦ 35 ʨʦʢʽʚ, ɯɯɯ ʛʨʫʧʘ ï 25 ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 36 ʜʦ 40 

ʨʦʢʽʚ ʪʘ ɯV ʛʨʫʧʘ ï 11 ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 41 ʜʦ 45 ʨʦʢʽʚ.  
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ʇʦʰʠʨʝʥʽʩʪʴ ʢʘʨʽʻʩʫ ʦʮʽʥʶʚʘʣʠ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ 

ʢʘʨʽʻʩʦʤ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ-ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ 

ʧʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʫ ʜʦʧʦʤʦʛʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʙʘʟ ʢʘʬʝʜʨʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ ʟʫʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʜʝʢʩ ʂʇɺ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ 

ʢʽʣʴʢʽʩʪʴ ʢʘʨʽʦʟʥʠʭ (ʂ), ʧʣʦʤʙʦʚʘʥʠʭ (ʇ) ʪʘ ʚʠʜʘʣʝʥʠʭ (ɺ) ʟʫʙʽʚ ʫ ʢʦʞʥʦʛʦ 

ʦʢʨʝʤʦʛʦ ʧʘʮʽʻʥʪʘ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʢʘʨʽʻʩʫ ʚ ʢʦʞʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʚʠʟʥʘʯʘʣʠ ʷʢ 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʽʥʜʝʢʩʽʚ ʂʇɺ ʪʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʭʦʜʠʣʠ ʜʦ ʮʽʻʾ ʛʨʫʧʠ. 

ʆʢʨʽʤ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ, ʰʣʷʭʦʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʙʫʣʦ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʟʘ ʩʪʘʜʽʷʤʠ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʫ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ STATISTIKA 11.0, ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʦʜʠʣʠ ʫ ʚʠʛʣʷʜʽ 

M+m. ɼʦʩʪʦʚʽʨʥʦ ʨʽʟʥʠʤʠ ʚʚʘʞʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʟ ʨʽʚʥʝʤ ʟʥʘʯʫʱʦʩʪʽ p<0,05. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʷ 1  

ʇʦʢʘʟʥʠʢʠ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

ɿʉʋ 

 

ɻʨʫʧʘ ɺʽʢʦʚʘ ʢʘʪʝʛʦʨʽʷ, ʨʦʢʽʚ 
ʂʽʣʴʢʽʩʪʴ ʦʩʽʙ ʇʦʰʠʨʝʥʽʩʪʴ 

ʢʘʨʽʻʩʫ,% 
ɯʥʜʝʢʩ ʂʇɺ 

ʯʦʣ. % 

1 25-30 43 34 98,7 11,2 

2 31-35 48 38 95,2 12,5 

3 36-40 25 20 100 15,8 

4 41-45 11 8 96,5 18,1 

ʋʩʴʦʛʦ  127 100 97,6 14,4 
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ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 127 ʘʤʙʫʣʘʪʦʨʥʠʭ ʢʘʨʪ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 124 ʧʘʮʽʻʥʪʠ ʤʘʣʠ ʢʘʨʽʦʟʥʽ ʫʨʘʞʝʥʥʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ 

ʟʫʙ̔ʚ, ʪʦʙʪʦ ʧʦʰʠʨʝʥʽʩʪʴ ʢʘʨʽʻʩʫ ʩʢʣʘʜʘʣʘ 97,6% (ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ). ʊʘʢ, ʚ ɯ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʟ ʚʠʷʚʣʝʥʠʤ ʢʘʨʽʻʩʦʤ 

ʟʫʙʽʚ ʙʫʣʘ 42 (98,7% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʚ ʛʨʫʧʽ). ɼʝʱʦ ʤʝʥʰʦʶ, ʘ ʩʘʤʝ ï 46 

(95,2%) ʙʫʣʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʟʥʘʯʝʥʠʤ ʢʘʨʽʻʩʦʤ ʫ ɯɯ ʚʽʢʦʚʽʡ ʛʨʫʧʽ. 

ʅʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʠʣʠ ʫ ʭʚʦʨʠʭ ɯɯɯ ʛʨʫʧʠ, ʪʘʢʠʭ ʦʩʽʙ 

ʙʫʣʦ 25, ʪʦʙʪʦ 100% ʦʙʩʪʝʞʝʥʠʭ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. ʉʝʨʝʜ ʦʩʽʙ ʥʘʡʩʪʘʨʰʦʾ, 

ɯV ʚʽʢʦʚʦʾ ʛʨʫʧʠ, ʧʦʰʠʨʝʥʽʩʪʴ ʩʢʣʘʜʘʣʘ 96,5%, ʪʦʙʪʦ ʢʘʨʽʦʟʥʽ ʫʨʘʞʝʥʥʷ 

ʚʠʷʚʠʣʠ ʫ 10 ʦʩʽʙ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʢʘʟʥʠʢʠ ʧʦʰʠʨʝʥʦʩʪʽ ʢʘʨʽʻʩʫ ʫ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟʥʘʭʦʜʠʣʠ ʧʨʠʙʣʠʟʥʦ ʥʘ ʦʜʥʦʤʫ, ʚʢʨʘʡ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʢʘʨʽʻʩʫ ʫ ʤʦʣʦʜʰʽʡ 

ʚʽʢʦʚʽʡ ʛʨʫʧʽ, ʧʘʮʽʻʥʪʠ ʷʢʦʾ ʥʘʡʙʽʣʴʰ ʩʭʠʣʴʥʽ ʜʦ ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʠʭ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʜʽʣʷʥʮʽ ʪʘ ʜʝʬʦʨʤʘʮʽʡ ʟʫʙʥʠʭ ʨʷʜʽʚ ʚ ʚʠʧʘʜʢʫ 

ʥʝʩʚʦʻʯʘʩʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʟ ʧʨʠʚʦʜʫ ʣʽʢʫʚʘʥʥʷ 

ʢʘʨʽʦʟʥʠʭ ʫʨʘʞʝʥʴ. 

ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʚʽʜʨʽʟʥʷʣʠʩʷ ʫ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (ʨʠʩ.1). ʊʘʢ, ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ ʜʦʨʽʚʥʶʚʘʚ 11,2+2,2, ʢʦʣʠʚʘʶʯʠʩʴ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 9,0 ʜʦ 13,4. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʢʘʨʽʦʟʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ɯɯ 

ʛʨʫʧʠ ʟʥʘʭʦʜʠʣʠ ʚ ʤʝʞʘʭ ʚʽʜ 10,8 ʜʦ 14,2, ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 12,5+1,7. ʎʝʡ 

ʞʝ ʧʦʢʘʟʥʠʢ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ ʚʠʟʥʘʯʘʣʠ ʚ ʤʝʞʘʭ ʚʽʜ 13,7 ʜʦ 17,9, ʚ 

ʩʝʨʝʜʥʴʦʤʫ ï 15,8+2,1. ɼʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʥʘʡʚʠʱʠʤ ʙʫʣʦ ʟʥʘʯʝʥʥʷ ʂʇɺ ʫ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ɯV ʛʨʫʧʠ, ʷʢʝ ʩʢʣʘʜʘʣʦ ʚʽʜ 16,5 ʜʦ 19,7, ʽʟ ʩʝʨʝʜʥʽʤ 

ʧʦʢʘʟʥʠʢʦʤ 18,1+1,6. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʽʢʦʤ ʽ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʫ ʧʝʨʽʦʜ ʟ 36 ʜʦ 40 ʨʦʢʽʚ. ʄʦʞʣʠʚʠʤ 

ʧʦʷʩʥʝʥʥʷʤ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ ʂʇɺ ʻ ʟʥʠʞʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʦʨʛʘʥʽʟʤʫ, ʧʦʷʚʘ ʩʫʧʫʪʥʽʭ ʩʦʤʘʪʠʯʥʠʭ ʧʘʪʦʣʦʛʽʡ, ʟʥʝʚʘʞʘʥʥʷ ʧʨʘʚʠʣʘʤʠ 
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ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʪʘ ʥʝʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚ ʧʽʜʪʨʠʤʘʥʥʽ ʟʜʦʨʦʚʦʛʦ ʩʪʘʥʫ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚ ʮʽʣʦʤʫ.  

ɿʘʛʘʣʦʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʘʨʽʻʩʫ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʱʦ ʟʚʝʨʥʫʣʠʩʷ 

ʧʦ ʜʦʧʦʤʦʛʫ, ʩʢʣʘʣʘ 14,4+1,9, ʱʦ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʥʘ 3,4+0,8. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʥʘʚʽʪʴ ʥʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʂʇɺ, 

ʷʢʠʡ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ, ʟʘ ʦʮʽʥʦʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ɺʆʆɿ, 

ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ 

ʩʚʽʪʽ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 9,0 ï 13,9. ʂʇɺ ʫʢʨʘʾʥʩʴʢʠʭ ʚʽʡʩʴʢʦʚʠʭ 

ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽʥʰʠʭ ʢʨʘʾʥ, ʪʘʢʠʭ ʷʢ 

ɯʟʨʘʾʣʴ (ʽʥʜʝʢʩ ʂʇɺ = 11,66), ʄʘʣʘʡʟʽʷ (ʽʥʜʝʢʩ ʂʇɺ = 5,6), ɸʚʩʪʨʘʣʽʷ (ʽʥʜʝʢʩ 

ʂʇɺ = 3,6-9,0), ʍʦʨʚʘʪʽʷ (ʽʥʜʝʢʩ ʂʇɺ = 7,76).  

 

ʈʠʩ.1. ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ 

 

ʋ ʧʘʮʽʻʥʪʽʚ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʫʙʠ ʟ ʨʽʟʥʠʤʠ ʩʪʘʜʽʷʤʠ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ (ʟʫʙʠ ʟ ʧʦʯʘʪʢʦʚʠʤ ʢʘʨʽʻʩʦʤ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ) (ʨʠʩ.2).  

 

ʈʠʩ.2. ʉʪʘʜʽʾ ʢʘʨʽʦʟʥʦʛʦ ʫʨʘʞʝʥʥʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 
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ʋ ʥʘʡʤʦʣʦʜʰʽʡ ɯ ʛʨʫʧʽ ʣʠʰʝ ʫ 54 ʟʫʙʽʚ (5,1% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ ʟ 

ʢʘʨʽʦʟʥʠʤ ʫʨʘʞʝʥʥʷʤ ʚ ʛʨʫʧʽ) ʚʠʟʥʘʯʠʣʠ ʧʦʚʝʨʭʥʝʚʠʡ ʢʘʨʽʻʩ. ʈʽʚʝʥʴ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʩʝʨʝʜʥʽʡ ʪʘ ʛʣʠʙʦʢʠʡ ʢʘʨʽʻʩ ʙʫʚ ʤʘʡʞʝ ʫ 10 ʨʘʟʽʚ ʙʽʣʴʰʠʤ ʽ 

ʩʢʣʘʜʘʚ 492 (46,2%) ʪʘ 519 (48,7%) ʢʘʨʽʦʟʥʠʭ ʫʨʘʞʝʥʴ, ʚʽʜʧʦʚʽʜʥʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʫ ɯɯ ʛʨʫʧʽ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʢʘʨʽʻʩʫ ʙʫʣʘ 

ʚʜʚ̔ʯʽ ʙʽʣʴʰʦʶ ʟʘ ʧʝʨʰʫ ʛʨʫʧʫ ï 109 (10,2%). ɿʥʦʚʫ, ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ 

ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʩʝʨʝʜʥʽʡ (520 ʚʠʧʘʜʢʽʚ ï 48,4%) ʪʘ ʛʣʠʙʦʢʠʡ (455 ʚʠʧʘʜʢʽʚ ï 

42,4%) ʢʘʨʽʻʩ. ʋ ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ ʧʦʚʝʨʭʥʝʚʠʡ ʢʘʨʽʻʩ ʜʽʘʛʥʦʩʪʫʚʘʣʠ 39 ʨʘʟʽʚ 

(6,9%), ʩʝʨʝʜʥʽʡ ʢʘʨʽʻʩ 259 ʨʘʟʽʚ (45,7%), ʛʣʠʙʦʢʠʡ ï 269 ʨʘʟʠ (47,4%). ʄʘʡʞʝ 

ʥʘ ʪʘʢʦʤʫ ʞ ʨʽʚʥʽ ʚʠʟʥʘʯʘʣʠ ʮʽ ʧʦʢʘʟʥʠʢʠʫ ʚʽʡʩʴʢʦʚʠʭ IV ʛʨʫʧʠ, ʘ ʩʘʤʝ, 

ʧʦʚʝʨʭʥʝʚʠʡ ʢʘʨʽʻʩ ï 15 ʚʠʧʘʜʢʽʚ (6,3%), ʩʝʨʝʜʥʽʡ ʢʘʨʽʻʩ - 105 ʚʠʧʘʜʢʽʚ (42,5%), 

ʛʣʠʙʦʢʠʡ ʢʘʨʽʻʩ ï 126 ʚʠʧʘʜʢʽʚ (51,2%). 

ʆʪʞʝ, ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ɿʉʋ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʝʨʝʚʘʞʥʦ 

ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʩʝʨʝʜʥʽʡ ʪʘ ʛʣʠʙʦʢʠʡ ʢʘʨʽʻʩ ʟ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʝʨʝʜ ʚʩʽʭ ʛʨʫʧ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʩʚʦʻʯʘʩʥʝ ʟʚʝʨʥʝʥʥʷ ʜʦ ʣʽʢʘʨʷ-

ʩʪʦʤʘʪʦʣʦʛʘ ʧʦʷʩʥʶʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟ ʫʩʢʣʘʜʥʝʥʠʤ 

ʢʘʨʽʻʩʦʤ ʪʘ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʠʭ ʨʷʜʽʚ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʘʤʙʫʣʘʪʦʨʥʠʭ ʢʘʨʪ, ʫ 127 ʧʘʮʽʻʥʪʽʚ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ʩʪʦʤʘʪʦʣʦʛʽʾ ʙʫʣʦ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ 78 ʚʠʧʘʜʢʽʚ ʢʘʨʽʻʩʫ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʧʫʣʴʧʽʪʦʤ, ʪʘ 89 ʚʠʧʘʜʢʽʚ 

ʢʘʨʽʻʩʫ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʧʝʨʽʦʜʦʥʪʠʪʦʤ.  

ʂʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʢʘʨʽʦʟʥʦʾ ʭʚʦʨʦʙʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ 

ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ɼʣʷ ʦʮʽʥʢʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ 

ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʽʥʜʝʢʩ Green-Vermillion. ʋ ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ ʚʽʥ ʩʢʣʘʜʘʚ, ʚ 

ʩʝʨʝʜʥʴʦʤʫ, 1,9, ʪʘʢʠʡ ʞʝ ʧʦʢʘʟʥʠʢ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ɯɯ ʛʨʫʧʠ ʚʠʟʥʘʯʠʣʠ ʥʘ 

ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ 2,4, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʝʟʘʜʦʚʽʣʴʥʽʡ ʛʽʛʽʻʥʽ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. 

ɼʣʷ ʭʚʦʨʠʭ ɯɯɯ ʽ ɯV ʛʨʫʧ ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʛʘʥʠʡ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ: 2,7 ʪʘ 2,8 

ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ɿʉʋ ɯ ʚʽʢʦʚʦʾ ʛʨʫʧʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʦʩʪʨʦʛʦ ʡ ʭʨʦʥʽʯʥʦʛʦ ʢʘʨʽʻʩʫ ʩʢʣʘʜʘʣʦ 786 (73,8% ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ ʟ ʢʘʨʽʦʟʥʠʤ ʫʨʘʞʝʥʥʷʤ ʚ ʛʨʫʧʽ) ʪʘ 279 (26,2%) ʚʠʧʘʜʢʽʚ, 
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ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3). ʋ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʛʦʩʪʨʠʡ ʢʘʨʽʻʩ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 669 ʨʘʟʽʚ 

(62,3%), ʚ ʪʦʡ ʯʘʩ ʷʢ ʭʨʦʥʽʯʥʠʡ ʢʘʨʽʻʩ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ 405 ʨʘʟʽʚ (37,7%). ʋ 

ʭʚʦʨʠʭ ɯɯɯ ʛʨʫʧʠ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘʢʦʞ ʜʝʱʦ ʟʤʽʥʠʣʦʩʴ: ʯʘʩʪʢʘ ʟʫʙʽʚ ʟ 

ʛʦʩʪʨʠʤ ʢʘʨʽʻʩʦʤ ʟʤʝʥʰʠʣʘʩʷ ʜʦ ʨʽʚʥʷ 48,1% (273 ʟʫʙʽʚ), ʘ ʟ ʭʨʦʥʽʯʥʠʤ ï 51,9% 

(294 ʟʫʙʽʚ). ʇʘʮʽʻʥʪʠ ɯV ʛʨʫʧʠ ʯʘʩʪʽʰʝ ʤʘʣʠ ʭʨʦʥʽʯʥʠʡ ʢʘʨʽʻʩ ï 154 ʚʠʧʘʜʢʽʚ 

(62,6%), ʥʽʞ ʛʦʩʪʨʠʡ ï 92 ʚʠʧʘʜʢʽʚ (37,4%).  

 

ʈʠʩ. 3. ʇʝʨʝʙʽʛ ʢʘʨʽʻʩʫ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

 

ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʤʦʣʦʜʰʦʾ 

ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʟ ʛʦʩʪʨʠʤ ʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʢʘʨʽʦʟʥʦʾ ʭʚʦʨʦʙʠ. ɿʥʝʚʘʞʣʠʚʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʪʘ 

ʢʦʥʪʨʦʣʴʥʠʭ ʦʛʣʷʜʽʚ ʣʽʢʘʨʝʤ-ʩʪʦʤʘʪʦʣʦʛʦʤ, ʥʝʩʚʦʻʯʘʩʥʝ ʟʚʝʨʥʝʥʥʷ ʧʦ 

ʪʝʨʘʧʝʚʪʠʯʥʫ ʜʦʧʦʤʦʛʫ ʪʘ ʥʝʜʦʣʽʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʫ ʨʝʛʽʦʥʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʥʝʟʚʦʨʦʪʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʾ ʭʚʦʨʦʙʠ ʫ ʪʘʢʠʭ 

ʧʘʮʽʻʥʪʽʚ.  

ɺʠʩʥʦʚʦʢ.ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʢʘʟʥʠʢʠ  ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ 

ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ɿʉʋ ʚ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ ʚʢʨʘʡ ʚʠʩʦʢʠʤʠ. ʉʝʨʝʜ 

ʚʽʡʩʴʢʦʚʠʭ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʨʝʚʘʣʶʶʪʴ ʚʠʧʘʜʢʠ ʛʣʠʙʦʢʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ 

ʢʘʨʽʻʩʫ, ʧʨʠ ʯʦʤʫ ʩʝʨʝʜʥʽʡ ʢʘʨʽʻʩ ʚʠʷʚʣʷʣʠ ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ ʚ ɯɯ ʛʨʫʧʽ, ʘ ʛʣʠʙʦʢʠʡ 

ï ʫ ʥʘʡʩʪʘʨʰʽʡ ɯV. ɻʦʩʪʨʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʚʩʷ ʫ 

ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ, ʭʨʦʥʽʯʥʠʡ ï ʫ ʚʽʡʩʴʢʦʚʠʭ ɯV ʛʨʫʧʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷʤ ʫ ʚʩʽʡ ʢʨʘʾʥʽ (ʦʩʢʽʣʴʢʠ ʚ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʝʩʫʪʴ 

ʩʣʫʞʙʫ ʚʽʡʩʴʢʦʚʽ ʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ) ʪʘ, ʟʦʢʨʝʤʘ, ʚ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ. 
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ʆʇʓʊ ʂʆʄʇʃɽʂʉʅʆʁ ʅɽʁʈʆʈɽɸɹʀʃʀʊɸʎʀʀ ɺɽʈʊɽɹʈʆɻɽʅʅʆʁ  

ʇɸʊʆʃʆɻʀʀ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʂʈʀʆʊɽʈɸʇʀʀ 

 

ʈʘʜʯʝʥʢʦ ʉʝʨʛʝʡ ʄʠʭʘʡʣʦʚʠʯ, 

ʢ.ʤʝʜ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ. ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʅʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ʆʥʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʥʝʚʨʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʝ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʪʦʤ ʠʣʠ ʠʥʦʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʟʘʙʦʣʝʚʘʥʠʠ, ʥʦ ʠ 

ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʚʰʝʡʩʷ 

ʙʦʣʝʟʥʴʶ [1, 6]. 

ʇʨʦʙʣʝʤʳ ʜʦʨʩʦ- ʠ ʧʣʝʢʩʦʧʘʪʠʡ ʚ ʥʝʚʨʦʣʦʛʠʠ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ 

ʤʝʩʪʦ ʩʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [7, 8]. 

ʂʨʠʦʵʢʩʪʨʝʤʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʟʚʦʥʦʯʥʠʢʘ [9, 10]. ʂʨʠʦʵʢʩʪʨʝʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʜʠʥʘʢʦʚʦ ʵʬʬʝʢʪʠʚʥʦ 

ʢʘʢ ʜʣʷ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʢʫʧʠʨʦʚʘʥʠʷ ʦʩʪʨʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʪʘʢ ʠ 

ʜʣʷ ʣʝʯʝʥʠʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ ʙʣʠʞʘʡʰʠʭ ʠ ʦʪʜʘʣʝʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʫʶ ʠ ʤʳʰʝʯʥʫʶ ʩʠʩʪʝʤʫ [3, 4, 5, 11]. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʷ ʢʨʠʦʪʝʨʘʧʠʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʢʫʧʠʨʦʚʘʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʦʨʩʦ-

ʧʣʝʢʩʦʧʘʪʠʷʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 250 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʣʦʛʠʝʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤ (ʄ 42.0 - ʄ 

54 ʧʦ ʄʂɹ-10), ʠʟ ʥʠʭ 160 ʞʝʥʱʠʥ (63,3 %) ʠ 90 ʤʫʞʯʠʥʳ (36,7%), ʢʦʪʦʨʳʝ 



179 
 

ʧʨʦʭʦʜʠʣʠ ʢʫʨʩ  ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ ʙʘʟʝ ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ  ʄɿ ʋʢʨʘʠʥʳè (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʫʝʤʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ 

ʇʦʣ 
ɺʦʟʨʘʩʪ, ʣʝʪ 

(MeÑm) 

ʂʦʣʠʯʝʩʪʚʦ  

ʦʙʩʣʝʜʦʚʘʥʥʳʭ, n 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʝʘʥʩʦʚ ʕʂɺ, n 

ʄʫʞʯʠʥʳ 53 Ñ 1,8 90 1800 

ɾʝʥʱʠʥʳ 52 Ñ 1,6 160 3200 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ, n 250 5000 

 

ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʝʚ ʚʢʣʶʯʝʥʠʷ ʠ 

ʠʩʢʣʶʯʝʥʠʷ, ʠ ʜʘʚʘʣʠ ʜʦʙʨʦʚʦʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʢʫʨʩʘ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ, ʩʦʟʜʘʶʱʝʛʦ  ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ  ʜʦ -110-120Üʉ, 

ʧʨʠʤʝʥʷʣʘʩʴ ʢʨʠʦʢʘʤʝʨʘ çCryo Therapy Chamber çZimmer Midizin Systemeè 

(ɻʝʨʤʘʥʠʷ), ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʪʘʢ ʠ ʛʨʫʧʧʦʚʳʝ 

(ʧʦ 3-4 ʯʝʣ.) ʩʝʘʥʩʳ ʢʨʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ, ʦʧʨʦʩ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘ ʥʘʣʠʯʠʝ ʞʘʣʦʙ ʥʘ ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʘʥʘʣʠʟ ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ ʧʨʝʜʦʩʪʘʚʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʜʝʣʠʪʴ ʣʠʮ ʩ ʜʦʨʩʦʧʘʪʠʷʤʠ (178 ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ 51 Ñ 1,7 ʣʝʪ), ʣʠʮʘ ʩ 

ʧʣʝʢʩʦʧʘʪʠʷʤʠ ï II ʛʨʫʧʧʘ (72 ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ 55 Ñ 1,6 ʣʝʪ).  

ʀʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʷʚʣʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʤʝʩʪʦ: ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ  ʫ 

240 ʣʠʮ (96 %), ʦʥʝʤʝʥʠʷ ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧʳ ʫ 182 ʣʠʮ (67,5 %), 

ʩʣʘʙʦʩʪʴ ʨʘʟʛʠʙʘʥʠʷ 1 ʧʘʣʴʮʘ ʩʪʦʧʳ ʫ 60 ʣʠʮ (22,5 %), ʭʨʦʤʦʪʫ ʫ 54 ʣʠʮ (20 %),  

ʩʥʠʞʝʥʠʝ ʘʭʠʣʣʦʚʳʭ ʨʝʬʣʝʢʩʦʚ ʫ  25 ʣʠʮ (9 %). 

ʇʘʮʠʝʥʪʳ ʦʙʝʠʭ ʛʨʫʧʧ ʧʨʦʭʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʫʶ ʪʝʨʘʧʠʶ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʣʘ ʥʝʩʪʝʨʦʠʜʥʫʶ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ, ʚʠʪʘʤʠʥʦʪʝʨʘʧʠʶ, 

ʤʠʦʨʝʣʘʢʩʘʥʪʥʫʶ, ʭʦʥʜʨʦʧʨʦʪʝʢʪʦʨʥʫʶ ʪʝʨʘʧʠʶ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʡ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʘʵʨʦʢʨʠʦʪʝʨʘʧʠʠ (ʆʕɸʂʊ) 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʫʩʣʦʚʠʷʭ ɻʋ çʅʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ 

ʋʢʨʘʠʥʳè (ʇʘʪʝʥʪ 68655 ʋʢʨʘʾʥʘ, ʄʇʂ (2006), ɸ613 5/01. ʉʧʦʩʽʙ ʦʮʽʥʢʠ 

ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ  ʣʶʜʠʥʠ ʧʨʠ ʟʘʛʘʣʴʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ 

ʢʨʽʦʪʝʨʘʧʝʚʪʠʯʥʦʤʫ ʚʧʣʠʚʽ/ ʇʘʥʯʝʥʢʦ ʆ.ɸ., ʃʷʭ ʖ.ɭ., ʆʥʽʱʝʥʢʦ ɺ.ʆ., 

ʈʘʜʯʝʥʢʦ ʉ.ʄ., ʊʝʪʶʨʘ ʉ.ʄ., ʊʢʘʯʝʥʢʦ ɺ.ʃ.) [2]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʢʝʪʘʭ 

Statistica 5.5 (StatSoft. Inc., 1999), Statistica Neural Networks  4.0C (StatSoft. Inc., 

1999), MedStat 2004. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʢʨʠʦʧʨʦʮʝʜʫʨ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʛʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ. ɺʩʝ ʙʦʣʴʥʳʝ 

ʦʪʤʝʯʘʣʠ ʫʤʝʥʴʰʝʥʠʝ ʠʩʭʦʜʥʦʡ ʙʦʣʠ ʠ ʣʝʛʯʝ ʚʳʧʦʣʥʷʣʠ ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ. ʋʣʫʯʰʝʥʠʝ ʥʘʩʪʫʧʘʣʦ ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʳʭ ʧʨʦʮʝʜʫʨ. ʇʦʩʣʝ ʢʫʨʩʘ 

ʚʦʟʜʫʰʥʦʡ ʢʨʠʦʪʝʨʘʧʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʙʦʣʠ, ʚʦʩʧʘʣʝʥʠʷ, 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʢʫʧʠʨʦʚʘʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ. ʉʨʦʢ ʢʫʧʠʨʦʚʘʥʠʷ 

ʚʝʨʪʝʙʨʦʛʝʥʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʩʦʩʪʘʚʠʣ 2-5 ʜʥʝʡ, ʢʦʨʝʰʢʦʚʦʛʦ ï 4-12 

ʜʥʝʡ. ʆʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Verbal 

Descriptor Scale ï VDS (Gaston-johansson F., Albert ʄ., Fagan E. et al., 1990) ʜʦ ʠ 

ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʆʕɸʂʊ (ʪʘʙʣ. 2).    

                                                                                                    

ʊʘʙʣʠʮʘ 2. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ ʧʦ ʰʢʘʣʝ VDS 

ʜʦ ʠ ʧʦʩʣʝ ʢʫʨʩʘ ʆʕɸʂʊ 

ɼʥʠ ʆʕɸʂʊ ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ, ʙʘʣʣʳ 

ɼʦʨʩʦʧʘʪʠʠ ʇʣʝʢʩʦʧʘʪʠʠ 

1-ʳʡ ʜʝʥʴ ʆʕɸʂʊ 4,6 Ñ 1,6 4,2 Ñ 1,0 

20-ʳʡ ʜʝʥʴ ʆʕɸʂʊ 2,1 Ñ 0,8 1,8 Ñ 0,4 
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ʀʥʜʠʢʘʪʦʨʘʤʠ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʧʘʪʦʣʦʛʠʝʡ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʪʘʣʠ:  

1. ʋʤʝʥʴʰʝʥʠʝ ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. 

2. ʋʤʝʥʴʰʝʥʠʝ ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʢʦʨʝʰʢʦʚʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʦʩʪʝʦʭʦʥʜʨʦʟʘ.  

3. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ ʚ ʧʦʨʘʞʝʥʥʦʤ ʦʪʜʝʣʝ.  

4. ʋʣʫʯʰʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ.  

5. ʂʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʠʣʠ ʫʣʫʯʰʝʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʟʘʤʝʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ  ʫ 250 ʣʠʮ (96 %), ʦʥʝʤʝʥʠʷ ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧʳ            

ʫ 182 ʣʠʮ (67,5 %), ʩʣʘʙʦʩʪʴ ʨʘʟʛʠʙʘʥʠʷ 1 ʧʘʣʴʮʘ ʩʪʦʧʳ  ʫ 60 ʣʠʮ (22,5 %), 

ʭʨʦʤʦʪʫ  ʫ 54 ʣʠʮ (20 %), ʧʦʚʳʰʝʥʠʷ ʘʭʠʣʣʦʚʳʭ ʨʝʬʣʝʢʩʦʚ  ʫ 25 ʣʠʮ (9 %)                 

(ʨ < 0,05).  

ʉʣʫʯʘʝʚ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʥʝ ʦʪʤʝʯʝʥʦ, 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.  

ɺʳʚʦʜʳ.  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʡ ʢʨʠʦʪʝʨʘʧʠʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʭʦʨʦʰʦ 

ʧʝʨʝʥʦʩʠʪʩʷ, ʥʝʪ ʧʦʙʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʨʝʩʩʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʫʤʝʥʴʰʘʝʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʚʦʛʦ ʠ ʨʝʬʣʝʢʪʦʨʥʦ-ʪʦʥʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʦʚ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʢʫʨʩʘ ʚʦʟʜʫʰʥʦʡ ʢʨʠʦʪʝʨʘʧʠʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʙʦʣʠ, ʚʦʩʧʘʣʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʢʫʧʠʨʦʚʘʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ. ʉʨʦʢ ʢʫʧʠʨʦʚʘʥʠʷ ʚʝʨʪʝʙʨʦʛʝʥʥʦʛʦ ʙʦʣʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ ʩʦʩʪʘʚʠʣ 4-5 ʜʥʝʡ, ʢʦʨʝʰʢʦʚʦʛʦ ï 8-10 ʜʥʝʡ (ʧʨʠ ʩʨʝʜʥʠʭ ʩʨʦʢʘʭ 15-

17 ʜʥʝʡ). 

3. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʣʝʯʝʥʠʷ ʜʦʨʩʦ-ʧʣʝʢʩʦʧʘʪʠʡ  ʥʘ 2-5 ʜʥʝʡ. 
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ɺʆɿʄʆɾʅʆʉʊʀ ʋʉʊɸʅʆɺʃɽʅʀʗ ɼɸɺʅʆʉʊʀ ʇɽʈɽʃʆʄʆɺ 

ʂʆʉʊɽʁ ʅʆʉɸ ʄɽʊʆɼɸʄʀ ʃʋʏɽɺʆʁ ɼʀɸɻʅʆʉʊʀʂʀ 

 

 ʈʘʩʫʣʦʚʘ ʄʫʭʩʠʥʘ ʈʦʟʠʢʦʚʥʘ  

PhD, ʩʪ. ʧʨʝʧʦʜ.  

ʀʥʜʠʘʤʠʥʦʚ ʉʘʡʠʪ ʀʥʜʠʘʤʠʥʦʚʠʯ  

ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ   ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ɻ. ʉʘʤʘʨʢʘʥʜ,  ʋʟʙʝʢʠʩʪʘʥ 

 

ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʩʫʜʝʙʥʦʡ ʤʝʜʠʮʠʥʝ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʘʚʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʨʘʚʤʳ. ɺ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ 

ʠʟʫʯʝʥʠʶ ʨʝʘʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ [1,2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʷʤ 

ʥʦʩʘ ʚʩʝ ʝʱʝ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʘʩʘʶʱʠʭʩʷ 

ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʝʧʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʨʝʞʜʝʥʠʡ,  ʪʘʢ ʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʵʢʩʧʝʨʪʥʦʡ 

ʦʮʝʥʢʝ ʜʘʚʥʦʩʪʠ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ [3,4.]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʘʚʥʦʩʪʠ 

ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʥʦʩʘ ʤʝʪʦʜʘʤʠ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ 144 

ʩʣʫʯʘʝʚ  ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʞʠʚʳʭ ʣʠʮ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 

ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʥʦʩʘ. ɼʠʥʘʤʠʢʘ ʟʘʞʠʚʣʝʥʠʷ ʧʝʨʝʣʦʤʦʚ ʠʟʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ (71), ʂʊ (48) ʠ ʄʉʂʊ (25) ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʜʝʥʴ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ,  ʚ ʧʝʨʠʦʜʝ ʜʦ 4 ʩʫʪʦʢ, 

ʯʝʨʝʟ 7, 14,18 ʩʫʪʦʢ ʠ 1ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ.  

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʨʧʝʚʰʠʭ ʧʦ ʧʦʣʫ ʚ 105 (72,9%) ʩʣʫʯʘʷʭ 

ʧʦʚʨʝʞʜʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʚ 39 (27,1 %) ʩʣʫʯʘʷʭ ʫ ʣʠʮ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ɺʦʟʨʘʩʪ ʧʦʪʝʨʧʝʚʰʠʭ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 18 ʜʦ 66 ʣʝʪ. ʅʘʠʙʦʣʝʝ 
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ʯʘʩʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʦʩʘ ʦʪʤʝʯʘʣʠʩʴ  ʫ ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ 18-35 ʣʝʪ (72,3%). ʇʨʠ 

ʚʳʷʩʥʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʪʨʘʚʤʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 117 (81,3%) ʩʣʫʯʘʷʭ 

ʧʦʚʨʝʞʜʝʥʠʷ ʥʦʩʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʪʦʚʦʡ ʠ ʫʣʠʯʥʦʡ ʪʨʘʚʤʳ, ʚ 22 

(15,2%) ʩʣʫʯʘʷʭ ʧʨʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʨʘʚʤʝ (12-ʥʘʝʟʜ ʘʚʪʦʤʦʙʠʣʝʤ, 14-ʪʨʘʚʤʘ 

ʚʥʫʪʨʠ ʩʘʣʦʥʘ), ʚ 5 (3,5%) ʧʨʠ ʧʘʜʝʥʠʠ ʩ ʚʳʩʦʪʳ (3- ʩ ʣʝʩʪʥʠʮʳ, 2-ʩ ʚʳʩʦʪʳ 

ʨʦʩʪʘ). ɺ 141 ʩʣʫʯʘʷʭ ʫ ʣʠʮ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪʤʝʯʝʥʳ ʟʘʢʨʳʪʳʝ ʧʝʨʝʣʦʤʳ ʢʦʩʪʝʡ 

ʥʦʩʘ, ʫ 3-ʭ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʝʥʳ ʦʪʢʨʳʪʳʝ ʧʝʨʝʣʦʤʳ. ʇʝʨʝʣʦʤʳ ʢʦʩʪʝʡ ʥʦʩʘ ʙʝʟ 

ʩʤʝʱʝʥʠʷ  ʢʦʩʪʥʳʭ ʦʪʣʦʤʢʦʚ ʦʪʤʝʯʝʥʳ ʫ 69 ʧʦʪʝʨʧʝʚʰʠʭ, ʩʦ ʩʤʝʱʝʥʠʝʤ ʫ -35. 

ʋ 40  ʧʦʪʝʨʧʝʚʰʠʭ ʦʙʥʘʨʫʞʝʥʦ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʥʘʨʫʞʥʦʛʦ ʥʦʩʘ ʚ ʚʠʜʝ 

ʟʘʧʘʜʝʥʠʷ ʩʢʘʪʘ ʠ ʦʪʢʣʦʥʝʥʠʷ ʩʧʠʥʢʠ ʥʦʩʘ.  

ʇʨʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ, ʂʊ, ʄʉʂʊ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʧʝʨʚʳʝ 4 ʩʫʪʢʠ ʚ ʦʙʣʘʩʪʠ 

ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʥʦʩʘ ʚʳʷʚʣʝʥʳ ʥʝʨʦʚʥʦʝ ʠ çʤʝʣʢʦʟʫʙʯʘʪʦʝè ʩʦʩʪʦʷʥʠʝ ʢʨʘʝʚ 

ʦʪʣʦʤʢʦʚ,  ʟʘʦʩʪʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʛʣʦʚ ʦʪʣʦʤʢʦʚ, ʣʠʥʠʷ ʧʨʦʩʚʝʪʣʝʥʠʷ ʤʝʞʜʫ 

ʦʪʣʦʤʢʘʤʠ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ, ʥʦ ʫʟʢʘʷ. ʅʘ 7-9 ʩʫʪʢʠ ʣʠʥʠʷ ʧʨʦʩʚʝʪʣʝʥʠʷ 

ʤʝʞʜʫ ʦʪʣʦʤʢʘʤʠ  ʧʨʦʩʣʝʞʠʚʘʣʩʷ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʪʝʤʥʝʥʠʝʤ (ʨʘʟʤʳʪʘʷ), ʪʘʢʞʝ 

ʫʟʢʘʷ. ʅʘ 10-20 ʜʥʠ  ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʦʩʪʝʦʢʣʘʩʪʠʯʝʩʢʦʝ 

ʨʘʩʩʘʩʳʚʘʥʠʝ - ʟʫʙʯʠʢʠ ʩʛʣʘʞʠʚʘʣʠʩʴ ʠ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʚʠʜʠʤʳʤʠ, ʠʟ-ʟʘ ʯʝʛʦ 

ʣʠʥʠʷ ʧʝʨʝʣʦʤʘ ʩʪʘʣʘ ʯʝʪʢʦʡ. ʅʘ 3-ʥʝʜʝʣʝ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ ʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʣʠʥʠʷ ʧʨʦʩʚʝʪʣʝʥʠʷ ʤʝʞʜʫ ʦʪʣʦʤʢʘʤʠ  ʧʨʦʩʣʝʞʠʚʘʣʩʷ ʯʝʪʢʦ, ʠ 

ʦʥʘ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʘʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʘʷ, ʢʦʥʮʳ ʦʪʣʦʤʢʦʚ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʪʫʧʣʝʥʳ. ʅʘ 3-4 ʥʝʜʝʣʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʣʦʤʘ 

ʦʪʤʝʯʝʥʳ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʩʪʝʧʦʨʦʟʘ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ  

ʩʚʝʪʣʳʤʠ ʫʯʘʩʪʢʘʤʠ ʦʢʨʫʛʣʦʡ, ʦʚʘʣʴʥʦʡ ʠʣʠ ʤʥʦʛʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ 

ʥʝʯʝʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʥʘ ʬʦʥʝ ʥʝ ʠʟʤʝʥʝʥʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʩʚʝʪʣʦʛʦ 

ʨʠʩʫʥʢʘ ʢʦʩʪʠ. ʅʘ 8-24 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ ʦʪʤʝʯʘʣʩʷ ʦʙʳʟʚʝʩʪʚʣʝʥʠʝ 

ʦʩʪʝʦʠʜʥʦʡ ʪʢʘʥʠ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʝʝ ʚ ʢʦʩʪʥʫʶ ʤʦʟʦʣʴ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʩʢʣʶʯʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ 

ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʝʢʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʚ ʨʘʟʥʳʭ 

ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʞʜʦʡ 
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ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʨʝʛʝʥʝʨʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 3 ʥʝʜʝʣʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʘʚʪʦʨʘʤʠ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʧʝʨʝʣʦʤʳ ʨʝʙʝʨ, ʯʝʨʝʧʘ, ʜʣʠʥʥʳʭ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ. ɸʚʪʦʨʘʤʠ 

ʚʳʜʝʣʝʥʳ 3 ʩʪʘʜʠʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʢʦʩʪʥʳʭ ʦʪʣʦʤʢʦʚ: 1. ʉʪʘʜʠʷ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʜʦ 10-20ʜʥʝʡ). 2. ʈʝʧʘʨʘʪʠʚʥʘʷ ʬʘʟʘ ʨʝʛʝʥʝʨʘʮʠʠ 

(ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʩʪʥʘʷ ʤʦʟʦʣʴ ʠ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʩʨʘʱʝʥʠʷ ʟʘ ʩʯʝʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠʟ ʧʝʨʠʦʩʪʘ, ʠ ʦʙʨʘʟʫʝʪʩʷ 

ʛʨʘʥʫʣʷʮʠʦʥʥʘʷ ʪʢʘʥʴ, ʚ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪʩʷ ʦʩʪʝʦʛʝʥʥʳʝ ʢʣʝʪʢʠ -3-4 ʥʝʜ). 3. 

ʌʘʟʘ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʦʩʪʝʦʢʣʘʩʪʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʨʝʟʦʨʙʮʠʝʡ ʥʝʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʪʨʘʙʝʢʫʣ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʡ 

ʢʦʩʪʠ-8-24ʥʝʜ). ɼʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥʳ 5 ʩʪʘʜʠʡ ʨʝʧʘʨʘʪʠʚʥʦʡ 

ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʠ, ʢʦʪʦʨʦʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ: 

I ʩʪʘʜʠʷ ð 1-2 ʜʥʷ ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ ð ʜʝʩʪʨʫʢʪʠʚʥʦ-ʨʝʟʦʨʙʪʠʚʥʘʷ; 

II ʩʪʘʜʠʷ ð 3-8 ʜʥʝʡ ð ʩʦʯʝʪʘʥʠʝ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʩʪʘʜʠʡ; 

III ʩʪʘʜʠʷ ð 9-14 ʜʥʝʡ ð ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʩʪʘʜʠʷ; 

IV ʩʪʘʜʠʷ ð 15-21 ʜʝʥʴ ð ʩʪʘʜʠʷ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

V ʩʪʘʜʠʷ ð 22-28 ʜʥʝʡ ð ʩʪʘʜʠʷ ʩʦʟʨʝʚʘʥʠʷ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʡ ʦ ʧʨʠʟʥʘʢʘʭ ʠ ʩʨʦʢʘʭ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʝʡ ʥʦʩʘ 

ʝʜʠʥʠʯʥʳʝ, ʥʦ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʨʝʧʘʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ  ʚ ʢʦʩʪʷʭ ʥʦʩʘ 

ʧʨʦʠʩʭʦʜʷʪ ʤʝʜʣʝʥʥʦ, ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʵʪʦʛʦ ʦʨʛʘʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ. ʂʨʠʪʝʨʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʘʚʥʦʩʪʠ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ 

ʥʦʩʘ ʚ ʨʘʥʥʝʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʠ ʜʠʥʘʤʠʢʘ 

ʦʪʝʢʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʦʩʘ. ɺ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ ʪʨʘʚʤʳ - ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʠʥʘ, ʂʊ, ʄʉʂʊ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢʘʢ ʤʝʪʦʜʳ ʠʩʯʝʨʧʳʚʘʶʱʝʝ 

ʩʦʤʥʝʥʠʷ ʚ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʨʘʝʚ ʠ ʫʛʣʦʚ 

ʦʪʣʦʤʢʦʚ, ʭʘʨʘʢʪʝʨ ʣʠʥʠʠ ʧʨʦʩʚʝʪʣʝʥʠʷ ʤʝʞʜʫ ʦʪʣʦʤʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʢʨʠʪʝʨʠʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʘʚʥʦʩʪʠ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʥʦʩʘ. 
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ʃʠʪʝʨʘʪʫʨʘ. 
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ɸʈʊɽʈʀɸʃʔʅɸʗ ɻʀʇɽʈʊɽʅɿʀʗ, ʂɸʂ ʈɽɿʋʃʔʊɸʊ ʇʆɺʓʐɽʅʅʆɻʆ 

ʋʇʆʊʈɽɹʃɽʅʀʗ ʇʆɺɸʈɽʅʅʆʁ ʉʆʃʀ 

 

ʈʳʥʜʠʥʘ ʅʘʪʘʣʴʷ ɻʝʥʥʘʜʴʝʚʥʘ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʩʦʨ  

ʌʝʣʴʜʤʘʥ ɼʠʘʥʘ ɸʨʢʘʜʴʝʚʥʘ,  

ɸʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ 

ʉʦʤʢʠʥʘ ɽʣʠʟʘʚʝʪʘ ɸʨʪʝʤʦʚʥʘ,  

ɹʦʥʜʘʨʝʥʢʦ ʂʘʪʝʨʠʥʘ ɺʘʜʠʤʦʚʥʘ 

ʉʪʫʜʝʥʪʳ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʢʘʬʝʜʨʘ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳ ˉ 2, 

 ʢʣʠʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʘʣʣʝʨʛʦʣʦʛʠʠ  

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʃ.ʊ. ʄʘʣʦʡ 

ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʢʦʣʦ 30% ʥʘʩʝʣʝʥʠʷ ʋʢʨʘʠʥʳ ʠʤʝʝʪ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ). ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 

(ɸɻ) ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ (ʀɹʉ), ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʠ ʜʨʫʛʠʭ ʥʝ ʤʝʥʝʝ ʩʝʨʴʝʟʥʳʭ 

ʧʘʪʦʣʦʛʠʡ ʩʠʩʪʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚ ʨʘʟʚʠʪʠʠ ʢʦʪʦʨʦʡ ʦʩʦʙʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʧʦʚʳʰʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ NaCl (ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ). ʄʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʧʦʪʨʝʙʣʝʥʠʝ NaCl ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ 5 ʛ ʚ 

ʩʫʪʢʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʦʪʣʠʯʘʝʪʩʷ 

ʚʳʩʦʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ - ʦʢʦʣʦ 12-15 ʛ ʚ ʜʝʥʴ ʧʨʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ NaCl 5-6 ʛ ʚ ʩʫʪʢʠ. ʅʝʩʦʤʥʝʥʥʦ, 

ʩʫʱʝʩʪʚʫʶʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʠʪʘʥʠʷ. ʇʨʠʚʳʯʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʜʝʪʩʪʚʝ, ʚ ʩʝʤʴʷʭ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʠ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʧʠʱʫ ʠ ʠʤʝʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ɸɻ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 
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ʩʠʩʪʝʤʳ. ɺʳʩʦʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʣʠ ʦʪʤʝʯʝʥʦ ʫ ʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ, ʦʩʦʙʝʥʥʦ 

ʥʘ ɿʘʢʘʨʧʘʪʴʝ, ʥʠʟʢʦʝ - ʫ ʥʘʩʝʣʝʥʠʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ.  

ʇʦʚʳʰʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ NaCl ʫ ʙʦʣʴʥʳʭ ɸɻ ʤʦʜʝʣʠʨʫʝʪ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʪʷʞʝʣʷʝʪ ʝʛʦ ʧʨʦʛʥʦʟ. ʋ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʛʠʧʝʨʚʦʣʝʤʠʷ, ʘ ʟʥʘʯʝʥʠʷ ʣʠʥʝʡʥʳʭ ʩʢʦʨʦʩʪʝʡ 

ʢʨʦʚʦʪʦʢʘ ʚ ʘʨʪʝʨʠʦʣʘʭ ʢʘʢ ʚ ʩʠʩʪʦʣʫ, ʪʘʢ ʠ ʚ ʜʠʘʩʪʦʣʫ ʩʪʘʥʦʚʷʪʩʷ ʚʳʰʝ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʷʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ NaCl, ʚ 

ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʜʦʤʠʥʠʨʫʝʪ ʚʣʠʷʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ. ɺ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ 

ʥʝʚʨʦʪʠʟʘʮʠʷ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʝʟʘʜʘʧʪʠʚʥʳʭ ʪʠʧʦʚ ʦʪʥʦʰʝʥʠʷ ʢ ʙʦʣʝʟʥʠ 

(ʪʨʝʚʦʞʥʳʡ ʠ ʥʝʚʨʘʩʪʝʥʠʯʝʩʢʠʡ), ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʜʝʧʨʝʩʩʠʷ, 

ʪʨʝʚʦʛʘ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʦʡ ʯʝʣʦʚʝʢʦʤ 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʜʦʩʪʘʪʦʯʥʦ ʦʪʨʘʙʦʪʘʥʳ  (ʵʢʩʢʨʝʮʠʷ ʥʘʪʨʠʷ ʩ ʤʦʯʦʡ, ʧʦʨʦʛ 

ʚʢʫʩʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ), ʠʤʝʶʪʩʷ  ʩʦʚʨʝʤʝʥʥʳʝ ʠ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ  

(ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ɸɼ, ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʛʨʘʬʠʷ), ʯʪʦ ʚ 

ʧʨʠʥʮʠʧʝ ʧʦʟʚʦʣʷʝʪ  ʩʦʧʦʩʪʘʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʙʦʣʴʥʳʤ ʫʢʘʟʘʥʥʦʡ 

ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ  ʩʦʩʪʦʷʥʠʝʤ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ɸɻ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ, ʯʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʋʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʙʳʪʦʯʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ ʪʝʯʝʥʠʝʤ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʟʛʣʷʜʳ ʣʶʜʝʡ, ʠʭ ʧʦʚʩʝʜʥʝʚʥʫʶ ʧʨʘʢʪʠʢʫ ʠ 
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ʧʨʠʚʳʯʢʠ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ɸɻ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʫʪʝʤ ʧʠʣʦʪʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ 150 ʧʘʮʠʝʥʪʦʚ (85 ʤʫʞʯʠʥ ʠ 65 ʞʝʥʱʠʥ), ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʣʠ ʣʝʯʝʥʠʝ ʥʘ ʙʘʟʝ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʂʅʇ çɻʦʨʦʜʩʢʘʷ 

ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ 27è  ʍɻʉ  ʟʘ ʧʝʨʠʦʜ 2019-2020 ʛʛ., ʚ  ʚʦʟʨʘʩʪʝ 47 - 69 

ʣʝʪ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʧʘʣʴʧʘʪʦʨʥʳʤ ʤʝʪʦʜʦʤ, ʠʟʤʝʨʝʥʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʤʝʪʦʜʫ ʂʦʨʦʪʢʦʚʘ, ʠʟʤʝʨʝʥʠʷ 

ʦʢʨʫʞʥʦʩʪʠ ʪʘʣʠʠ ʥʘ ʫʨʦʚʥʝ ʧʫʧʢʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʩʪʘ ʠ ʚʝʩʘ. ʅʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʘ ʚʳʷʩʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʠʪʘʥʠʠ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʘ 

ʠʤʝʥʥʦ ʩʦʩʪʦʷʥʠʝ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʣʠʯʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʢʣʶʯʘʣʠ ʧʘʮʠʝʥʪʦʚ 

ʩʪʘʨʰʝ 69 ʣʝʪ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʚ ʩʪʘʜʠʠ ʚʳʨʘʞʝʥʥʦʡ 

ʜʝʢʦʤʧʝʥʩʘʮʠʠ (ʧʨʝʢʦʤʘ, ʢʦʤʘ), ʘ ʪʘʢʞʝ ʙʦʣʴʥʳʭ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʝʡ, ʚʳʨʘʞʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʡʨʦʧʘʪʠʠ, ʤʘʥʠʬʝʩʪʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʀɹʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘʪʨʠʷ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ, ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʠ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 6 ʜʦ 15 ʛʨʘʤʤʦʚ ʚ ʩʫʪʢʠ, ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ 75% ʠʩʩʣʝʜʫʝʤʳʭ ʠʤʝʣʠ 

ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ. ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʦʙ ɸɼ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 31,8 % ʠʤʝʣʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ 1 ʩʪʝʧʝʥʠ, 31,8 % ʠʤʝʣʠ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ 2 ʩʪʝʧʝʥʠ ʠ 36,4 % ʠʤʝʣʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ 

3 ʩʪʝʧʝʥʠ. ʇʨʠ ʵʪʦʤ 45,5 % ʝʞʝʜʥʝʚʥʦ ʫʧʦʪʨʝʙʣʷʶʪ ʜʦ ʜʚʫʭ ʯʘʡʥʳʭ ʣʦʞʝʢ ʩʦʣʠ 

ʚ ʜʝʥʴ (ʜʦ 14ʛ) ʠ 55,5 % ʫʧʦʪʨʝʙʣʷʶʪ ʙʦʣʝʝ ʜʚʫʭ ʯʘʡʥʳʭ ʣʦʞʝʢ ʩʦʣʠ ʚ ʜʝʥʴ. 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʙʦʣʴʥʳʝ ɸɻ ʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʠʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʠʱʝʚʦʛʦ ʥʘʪʨʠʷ. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ɸɼ ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʠ ʦʪʤʝʯʝʥʘ 

ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʣʴʢʦ ʚ 22-40 % ʙʦʣʴʥʳʭ ɸɻ. ʕʪʠ ʧʘʮʠʝʥʪʳ ʠʤʝʣʠ 
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ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʟʘʜʝʨʞʢʠ ʚʦʜʳ: ʦʜʫʪʣʦʚʘʪʦʩʪʴ ʣʠʮʘ, ʫʪʨʝʥʥʠʝ 

ʧʝʨʠʦʨʙʠʪʘʣʴʥʳʝ ʦʪʝʢʠ, ʩʥʠʞʝʥʠʝ ʜʠʫʨʝʟʘ. ɺʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʦʜʥʦ-

ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ ʚʳʷʚʣʷʣʠʩʴ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʥʝ 

ʙʦʣʝʝ ʯʝʤ ʫ 30 % ʤʦʣʦʜʳʭ ʛʠʧʝʨʪʦʥʠʢʦʚ. ɽʩʣʠ ʚ ʦʩʥʦʚʝ ʥʘʨʫʰʝʥʠʷ ʚʦʜʥʦ-

ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʣʝʞʠʪ ʥʝʬʨʦʩʢʣʝʨʦʟ, ʪʦ ʫ ʤʦʣʦʜʳʭ 

ʧʘʮʠʝʥʪʦʚ ʵʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʦʙʤʝʥʘ ʥʘʪʨʠʷ ʚ ʢʘʥʘʣʴʮʘʭ, ʫʨʘʪʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʢʘʥʘʣʴʮʝʚ, ʧʦʩʪʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʠʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ 

ʥʝʬʨʦʩʢʣʝʨʦʟ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ɸɻ ʣʠʮʘ ʩʪʘʨʰʝ 60 ʣʝʪ 

ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʥʩʪʚʦ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʪʦ 

ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʥʝ ʟʘʥʠʤʘʣʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʥʘ 

ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʙʳʣʘ ʦʙʨʝʤʝʥʝʥʘ ʙʦʣʝʝ ʯʝʤ 

ʫ 50 % ʧʘʮʠʝʥʪʦʚ, ʘ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠʤʝʣʠ 18,2 % ʙʦʣʴʥʳʭ 

(ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ). 

ɺʳʚʦʜʳ. ʉ ʥʘʨʘʩʪʘʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʫ ʙʦʣʴʥʳʭ ɸɻ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʮʠʬʨʳ ɸɼ, ʢʘʢ ʜʥʝʤ, ʪʘʢ ʠ ʥʦʯʴʶ, ʧʨʦʛʨʝʩʩʠʨʫʶʪ ʥʘʨʫʰʝʥʠʷ 

ʮʠʨʢʘʜʥʦʛʦ ʨʠʪʤʘ ɸɼ ʚ ʚʠʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʩʥʠʞʝʥʠʷ ʝʛʦ ʥʦʯʴʶ, ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʛʠʧʦʪʝʥʟʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʠʤ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘʷ 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʪʝʨʘʧʠʷ. ɺʳʜʝʣʝʥʠʝ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ɸɻ ʣʠʮ ʩ ʚʳʩʦʢʠʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫ ʥʠʭ ʙʦʣʝʝ ʪʷʞʝʣʦʝ 

ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʩ ʥʠʟʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. 

ʊʘʢʠʝ ʧʘʮʠʝʥʪʳ ʪʨʝʙʫʶʪ ʢ ʩʝʙʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, 

ʠʟʤʝʥʷʶʱʠʤ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʣʫʯʰʘʶʱʠʤ ʧʨʦʛʥʦʟ. 

ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: ʦʛʨʘʥʠʯʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʜʦ 6 ʛ / ʩʫʪʢʠ; ʧʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʠ, ʪʘʢʠʭ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʤʝʥʠʪʝʣʝʡ 

ʥʘʪʨʠʷ ʥʘ ʢʫʭʥʝ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʛʥʠʝʚʦʡ ʜʠʝʪʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʧʘʮʠʝʥʪʘʤ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ, ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʠ ʦʞʠʨʝʥʠʝʤ ʚ ʚʠʜʝ 

ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʘʮʠʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʘʟʥʘʯʘʶʪ ʥʘ 3-4 ʜʥʷ 

(ʨʘʮʠʦʥ ʩʦʜʝʨʞʠʪ ʧʨʦʜʫʢʪʳ ʙʦʛʘʪʳʝ ʤʘʛʥʠʝʤ6 ʤʦʨʢʦʚʴ, ʯʝʨʥʫʶ ʩʤʦʨʦʜʠʥʫ, 



192 
 

ʩʚʝʢʣʫ, ʛʨʝʯʥʝʚʫʶ ʢʨʫʧʫ); ʠʩʧʦʣʴʟʦʚʘʥʠʝ  DASH- ʜʠʝʪʳ, ʢʦʪʦʨʘʷ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪ ʤʦʜʠʬʠʢʘʮʠʠ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝ 

ʫʩʪʫʧʘʝʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ; ʟʘʥʷʪʠʷ ʣʝʛʢʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʦ 20-30 ʤʠʥʫʪ ʚ ʩʫʪʢʠ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ɸɻ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʥʝ ʠʤʝʝʪ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  
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ʇʈʀʄɽʅɽʅʀɽ ʋʃʔʊʈɸɿɺʋʂʆɺʆʁ ɼʆʇʇʃɽʈʆɻʈɸʌʀʀ ɼʃʗ 

ʂʆʃʀʏɽʉʊɺɽʅʅʆʁ ʆʎɽʅʂʀ ʂʈʆɺʆʊʆʂɸ ɺ ʑʀʊʆɺʀɼʅʓʍ 

ɸʈʊɽʈʀʗʍ ʇʈʀ ɸʋʊʆʀʄʄʋʅʅʆʄ ʊʀʈɽʆʀɼʀʊɽ 

 

ʉʠʨʝʥʢʦ ɼʝʥʠʩ ɺʘʜʠʤʦʚʠʯ 

ɺʨʘʯ  ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ  ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ- 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ.ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ, ɼʦʥʝʮʢʘʷ ʦʙʣʘʩʪʴ, ʋʢʨʘʠʥʘ 

ɿʘʡʮʝʚʘ ɸʥʘʩʪʘʩʠʷ ɺʠʢʪʦʨʦʚʥʘ 

ɺʨʘʯ ʵʥʜʦʢʨʠʥʦʣʦʛ 

ʂʅʇ çʄɹʀʃ ʂɻʉè 

 

ɺʚʝʜʝʥʠʝ. ɸʫʪʦʠʤʤʫʥʥʳʡ ʪʠʨʝʦʠʜʠʪ (ɸʀʊ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʑɾ) ʧʦʩʣʝ 

ʡʦʜʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʆʜʥʘʢʦ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ 

ʯʝʪʢʠʝ ʩʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ɸʀʊ, ʦʪʩʫʪʩʪʚʫʶʪ ʢʣʠʥʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʙʳ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʦʥʦʛʨʘʬʠʯʝʢʠʭ, 

ʜʦʧʧʣʝʨʦʛʨʘʬʠʯʝʩʢʠʭ (ɼɻ), ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʑɾ ʧʨʠ ɸʀʊ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʦ ʨʦʣʠ ɼɻ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ɸʀʊ ʦʩʪʘʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝʨʝʰʝʥʥʳʤ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ 

ɸʀʊ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ɼɻ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʦ 300 ʞʝʥʱʠʥ  ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ ɸʀʊ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 50 ʣʝʪ. ɻʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʠ 50 

ʞʝʥʱʠʥ ʙʝʟ ʧʘʪʦʣʦʛʠʠ ʑɾ. ɼʠʘʛʥʦʟ ɸʀʊ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʨʠʪʝʨʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ɸʤʝʨʠʢʘʥʩʢʦʡ 

ʪʠʨʝʦʠʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʪʠʨʝʦʠʜʠʪʘ 

(2017 ʛ). ʉʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʘʫʪʦʠʤʤʫʥʥʦʛʦ (ɸʀ) ʧʨʦʮʝʩʩʘ ʧʨʠ ɸʀʊ 

ʦʮʝʥʠʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ɸʊ ʢ ʊʇʆ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚʳʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ: ʤʠʥʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
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ɸʀ ʧʨʦʮʝʩʩʘ (ʧʨʠ ʫʨʦʚʥʝ ɸʊ ʢ ʊʇʆ ʦʪ 30 ʜʦ 100 ʄɽ/ʤʣ), ʫʤʝʨʝʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ (ʧʨʠ ʫʨʦʚʥʝ ɸʊ ʢ ʊʇʆ ʦʪ 100 ʜʦ 500 ʄɽ/ʤʣ) ʠ ʘʢʪʠʚʥʘʷ ʩʪʘʜʠʷ (ʧʨʠ 

ʫʨʦʚʥʝ ɸʊ ʢ ʊʇʆ ʙʦʣʝʝ 500 ʄɽ/ʤʣ) [1]. ʋɿʀ ʑɾ ʚ ʨʝʞʠʤʝ ʩʝʨʦʡ ʰʢʘʣʳ ʠ ɼɻ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʘʧʧʘʨʘʪʝ Toshiba Xario SSA-660A c ʧʨʠʤʝʥʝʥʠʝʤ ʣʠʥʝʡʥʦʛʦ 

ʜʘʪʯʠʢʘ PLT-704AT 7,5 ʄɻʮ. ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʢʨʠʚʳʭ 

ʩʢʦʨʦʩʪʝʡ ʢʨʦʚʦʪʦʢʘ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ (Vmʘʭ), 

ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʠ ʠʥʜʝʢʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʥʠʞʥʠʭ ʱʠʪʦʚʠʜʥʳʭ ʘʨʪʝʨʠʷʭ (ʅʑɸ), ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʣʫʯʰʝʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʫʢʘʟʘʥʥʳʭ ʩʦʩʫʜʦʚ [3]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ BIOSTATISTICA 4.03. ɼʣʷ ʦʧʠʩʘʥʠʷ 

ʧʨʠʟʥʘʢʦʚ, ʥʝ ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʤʝʜʠʘʥʫ (ʄʝ), 2,5 ʧʝʨʩʝʥʪʠʣʴ 

(2,5ʇ), 97,5 ʧʝʨʩʝʥʪʠʣʴ (97,5ʇ). ɼʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ ʘʩʩʠʤʝʪʨʠʯʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʠʤʝʥʷʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʂʨʫʩʢʘʣʘ-ʋʦʣʠʩʘ, ʧʦʩʣʝ 

ʯʝʛʦ ʩʨʘʚʥʠʚʘʣʠ ʧʦʧʘʨʥʦ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ɼʘʥʥʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʨ < 0,05. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʧʨʝʜʝʣʷʣʠ 

ʚʳʙʦʨʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ: ʇʠʨʩʦʥʘ (ʜʣʷ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ) ʠ 

ʨʘʥʛʦʚʳʡ ʉʧʠʨʤʝʥʘ (ʜʣʷ ʥʝʣʠʥʝʡʥʦʡ ʩʚʷʟʠ). ɿʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʦʨʨʝʣʷʮʠʠ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ t ʪʝʩʪʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʋɿʀ ʑɾ ʚ ʨʝʞʠʤʝ ʩʝʨʦʡ ʰʢʘʣʳ ʠ ʚ ʨʝʞʠʤʝ ʎɼʂ ʧʨʠ ɸʀʊ 

ʧʨʦʚʦʜʠʣʠ ʫ ʙʦʣʴʥʳʭ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺʳʙʦʨʦʯʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 

ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʠʩʩʣʝʜʫʝʤʳʝ ʩʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ɼɻ ʧʨʠʟʥʘʢʠ, ʢ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʙʦʣʴʥʳʭ ɸʀʊ, ʫʤʥʦʞʝʥʥʦʝ ʥʘ 100%. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮ ʠʩʪʠʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʣʠ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ ʥʘ ʦʩʥʦʚʝ ʙʠʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʠʩʪʠʥʥʦʡ ʜʦʣʠ [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʋɿʀ ʚ ʨʝʞʠʤʝ ʩʝʨʦʡ ʰʢʘʣʳ 

ʥʦʨʤʘʣʴʥʘʷ ʑɾ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʦʜʥʦʨʦʜʥʦʡ ʵʭʦʩʪʨʫʢʪʫʨʦʡ ʩ ʵʭʦʛʝʥʥʦʩʪʴʶ, 

ʧʨʝʚʳʰʘʶʱʝʡ ʵʭʦʛʝʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʠʭ ʤʳʰʮ ʰʝʠ, ʠ ʙʣʠʟʢʦʡ ʢ ʵʭʦʧʣʦʪʥʦʩʪʠ 

ʦʢʦʣʦʫʰʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ. ɺʘʩʢʫʣʷʨʠʟʘʮʠʷ ʥʝʠʟʤʝʥʝʥʥʦʡ ʑɾ 
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ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʦʪʩʫʪʩʪʚʠʝʤ ʮʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʝʝ ʧʘʨʝʥʭʠʤʝ,  ʣʠʙʦ 

ʢʨʦʚʦʪʦʢ ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʮʚʝʪʥʳʭ ʵʭʦ-ʩʠʛʥʘʣʦʚ,  

ʣʦʢʘʣʠʟʫʶʱʠʭʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʧʝʨʠʬʝʨʠʠ ʠʣʠ ʚ ʪʦʣʱʝ ʩʨʝʟʘ. ʄʝʜʠʘʥʘ 

Vmax ʚ ʅʑɸ ʩʦʩʪʘʚʠʣʘ  0,22 ʤ/ʩʝʢ (2,5ʇ ð 0,17; 97,5ʇ ð 0,29). 

ʇʦ ʜʘʥʥʳʤ ʋɿʀ ʚ ʨʝʞʠʤʝ ʩʝʨʦʡ ʰʢʘʣʳ ʚʩʝ ʙʦʣʴʥʳʝ ɸʀʊ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: 1) ʘʪʨʦʬʠʯʝʩʢʘʷ ʬʦʨʤʘ (ɸʌ) ɸʀʊ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʫʯʘʩʪʢʦʚ ʩʢʣʝʨʦʟʘ ʩʪʨʦʤʳ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʘ ʞʝʣʝʟʳ (6,7% 

ï 20 ʙʦʣʴʥʳʭ);  2) ʦʯʘʛʦʚʘʷ ʬʦʨʤʘ (ʆʌ) ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʣʠʩʴ 

ʦʜʠʥʦʯʥʳʝ ʛʠʧʦʵʭʦʛʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʦʥʝ 

ʣʠʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ (3,3% ï 10 ʙʦʣʴʥʳʭ); 3) ʜʠʬʬʫʟʥʳʡ 

ʚʘʨʠʘʥʪ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʡ ʬʦʨʤʳ (ɼʌ), ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʘ ʑɾ ʥʘʙʣʶʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʧʦ ʪʠʧʫ çʚʩʧʘʭʘʥʥʦʛʦ ʧʦʣʷè ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʛʠʧʦʵʭʦʛʝʥʥʳʭ ʟʦʥ ʩ ʥʝʯʝʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ 

ʣʠʥʝʡʥʳʤʠ ʬʠʙʨʦʟʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (66,7% ï 200 ʯʝʣʦʚʝʢ); 4) ʜʠʬʬʫʟʥʦ-

ʫʟʣʦʚʦʡ ʚʘʨʠʘʥʪ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʡ ʬʦʨʤʳ (ɼʋʌ), ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʬʦʥʝ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʑɾ ʥʘʙʣʶʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʧʦ ʪʠʧʫ çʙʫʣʳʞʥʦʡ 

ʤʦʩʪʦʚʦʡè ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʠʧʝʨʵʭʦʛʝʥʥʳʭ ʣʦʞʥʳʭ ʫʟʣʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʛʠʧʦʵʭʦʛʝʥʥʳʤʠ ʟʦʥʘʤʠ (23,3% ï 70 ʯʝʣʦʚʝʢ) [2]. 

ʇʨʠ ɼɻ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʙʳʣʦ  ʚʳʷʚʣʝʥʦ ʪʨʠ ʪʠʧʘ ʠʟʤʝʥʝʥʠʡ ʢʨʦʚʦʪʦʢʘ ʚ 

ʧʘʨʝʥʭʠʤʝ ʑɾ. ʇʝʨʚʳʡ ʪʠʧ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʜʠʬʬʫʟʥʳʤ ʫʩʠʣʝʥʠʝʤ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ. ɺʪʦʨʦʡ ʪʠʧ 

ʦʪʣʠʯʘʣʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʜʠʬʬʫʟʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʝʥʦʟʥʦʛʦ. ʊʨʝʪʠʡ ʪʠʧ ʢʨʦʚʦʪʦʢʘ ʚ ʧʘʨʝʥʭʠʤʝ ʑɾ 

ʧʨʠ ɸʀʊ ʧʨʦʷʚʣʷʣʩʷ ʫʩʠʣʝʥʠʝʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚʦʢʨʫʛ 

ʛʠʧʦʵʭʦʛʝʥʥʳʭ ʟʦʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʘʤ ʣʠʤʬʦ-ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʚʦʢʨʫʛ ʛʠʧʝʨʵʭʦʛʝʥʥʳʭ ʣʦʞʥʳʭ ʫʟʣʦʚ [4]. ʇʝʨʚʳʡ ʪʠʧ 

ʢʨʦʚʦʪʦʢʘ (ʜʠʬʬʫʟʥʦʝ ʫʩʠʣʝʥʠʝ) ʥʘʙʣʶʜʘʣʩʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ɼʌ ɸʀʊ  ʧʨʠ 

ʥʘʣʠʯʠʠ ʠʟʤʝʥʝʥʠʡ ʧʦ ʪʠʧʫ çʚʩʧʘʭʘʥʥʦʛʦ ʧʦʣʷè ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ 

ʛʠʧʦʵʭʦʛʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩ ʥʝʯʝʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ (66,7% ï 200 ʯʝʣʦʚʝʢ). 

ɺʪʦʨʦʡ ʪʠʧ ʢʨʦʚʦʪʦʢʘ (ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʜʠʬʬʫʟʥʦʝ ʩʥʠʞʝʥʠʝ) ʚʩʪʨʝʯʘʣʩʷ ʫ 
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ʙʦʣʴʥʳʭ ʩ ɸʌ ɸʀʊ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʫʯʘʩʪʢʦʚ ʬʠʙʨʦʟʘ (6,7% ï 20 ʯʝʣʦʚʝʢ). 

ʊʨʝʪʠʡ ʪʠʧ ʢʨʦʚʦʪʦʢʘ (ʦʯʘʛʦʚʦʝ ʫʩʠʣʝʥʠʝ) ʦʧʨʝʜʝʣʷʣʩʷ ʧʨʠ ɼʋʌ ɸʀʊ ʩ 

ʥʘʣʠʯʠʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʨʪʠʥʳ ʧʦ ʪʠʧʫ çʙʫʣʳʞʥʦʡ ʤʦʩʪʦʚʦʡè ʠ ʫ ʙʦʣʴʥʳʭ 

ʩ ʆʌ ʟʘʙʦʣʝʚʘʥʠʷ (26,6% ï 80 ʯʝʣʦʚʝʢ). ɺʳʙʦʨʦʯʥʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʋɿʀ ʑɾ ʚ ʨʝʞʠʤʝ ɼɻ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ɸʀʊ ʩʦʩʪʘʚʠʣʘ 

89,42%. ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʳ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ 

ʠʩʪʠʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 64% ʠ 91% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʝʩʪʴ 

ʠʩʪʠʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʋɿʀ ʑɾ ʚ ʨʝʞʠʤʝ ɼɻ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ɸʀʊ 

ʜʦʩʪʠʛʘʝʪ 91%. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ɼɻ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ʩ ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ɸʀʊ ʠ 

ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʑɾ ʠ ʩʪʝʧʝʥʠ 

ʘʢʪʠʚʥʦʩʪʠ ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 

ʧʘʮʠʝʥʪʢʠ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʵʫʪʠʨʝʦʟʘ ʠ ʠʤʝʚʰʠʝ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ɸʊ ʢ ʊʇʆ (ʜʦ 100 ʄɽ/ʤʣ). ʇʨʠ ʵʪʦʤ ʄʝ Vmax ʚ ʅʑɸ ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ɸʌ ɸʀʊ ʩʦʩʪʘʚʠʣʘ  0,21 ʤ/ʩʝʢ,  ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʆʌ ɸʀʊ ï 0,27 

ʤ/ʩʝʢ ʠ ʚ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ  ɼʌ ʠ ɼʋʌ ʟʘʙʦʣʝʚʘʥʠʷ ï 0,26 ʤ/ʩ  ʠ 0,28 ʤ/ʩ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧʘʭ, ʢʨʦʤʝ ʙʦʣʴʥʳʭ ʩ ɸʌ ɸʀʊ, 

ʧʦʢʘʟʘʪʝʣʠ Vmax ʚ ʅʑɸ ʙʳʣʠ ʟʥʘʯʠʤʦ  ʚʳʰʝ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʟʜʦʨʦʚʳʭ ʣʠʮ (p < 0,05). ʄʝ Vmax ʚ ʅʑɸ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ɸʌ ɸʀʊ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ ʙʳʣʘ ʟʥʘʯʠʤʦ 

ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ɸʀʊ (p < 0,05). ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʚʝʣʠʯʠʥʳ Vmax ʚ ʅʑɸ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʢ ʩ ʆʌ, ɼʌ ʠ ɼʋʌ ɸʀʊ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ɼʣʷ ʦʮʝʥʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ɼɻ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʅʑɸ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʑɾ ʠ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʥʘ ʠʟʫʯʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʛʨʫʧʧʘʭ 

ʙʦʣʴʥʳʭ ʩ ʫʨʦʚʥʝʤ ɸʊ ʢ ʊʇʆ ʤʝʥʝʝ 500 ʄɽ/ʤʣ. ʆʙʩʣʝʜʦʚʘʥʦ 50 ʧʘʮʠʝʥʪʦʢ ʩ 

ʫɻʪʠʨʝʦʟʦʤ, 20 ï ʩ ʉʂ ʠ 50 ï ʩ ʤʘʥʠʬʝʩʪʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ, 5 ʙʦʣʴʥʳʭ ʩ ʉʂ 

ʛʠʧʝʨʪʠʨʝʦʟʦʤ ʠ 5 ʩ ʪʠʨʝʦʪʦʢʩʠʢʦʟʦʤ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʯʝʪʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ Vmax ʚ ʅʑɸ ʦʪ ʩʦʩʪʦʷʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 



197 
 

ʘʢʪʠʚʥʦʩʪʠ ʑɾ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʨʘʩʪʘʥʠʝ ʄʝ Vmax ʚ ʅʑɸ ʧʦ ʤʝʨʝ 

ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʑɾ ʦʪ ʤʘʥʠʬʝʩʪʥʦʛʦ 

ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ ʜʦ ʤʘʥʠʬʝʩʪʥʦʛʦ ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ 

ʪʠʨʝʦʪʦʢʩʠʢʦʟʘ. ʊʘʢ, ʄʝ Vmax ʚ ʅʑɸ ʧʨʠ ʤʘʥʠʬʝʩʪʥʦʤ ʛʠʧʦʪʠʨʝʦʟʝ 

ʩʦʩʪʘʚʠʣʘ  0,13 ʤ/ʩ ʧʨʠ ʉʂ ʛʠʧʦʪʠʨʝʦʟʝ ï 0,18 ʤ/ʩ, ʵʫʪʠʨʝʦʟʝ ï 0,26 ʤ/ʩ, ʉʂ 

ʛʠʧʝʨʪʠʨʝʦʟʝ ï 0,58 ʤ/ʩ ʠ ʤʘʥʠʬʝʩʪʥʦʤ ʪʠʨʝʦʪʦʢʩʠʢʦʟʝ ï 0,95 ʤ/ʩ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʠ V max ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʩ ʵʫʪʠʨʝʦʟʦʤ ʙʳʣʠ ʚʳʰʝ, ʘ ʫ 

ʙʦʣʴʥʳʭ ʩ ʤʘʥʠʬʝʩʪʥʳʤ ʠ ʉʂ ʛʠʧʦʪʠʨʝʦʟʦʤ ï ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ (p < 0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʜʦʨʦʚʳʭ ʣʠʮ. ʇʦʢʘʟʘʪʝʣʠ 

Vmax ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʩ ʤʘʥʠʬʝʩʪʥʳʤ ʠ ʉʂ ʛʠʧʝʨʪʠʨʝʦʟʦʤ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (p < 0,001) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʟʜʦʨʦʚʳʭ ʣʠʮ, ʘ ʪʘʢʞʝ ʧʘʮʠʝʥʪʦʚ ɸʀʊ ʩ ʤʘʥʠʬʝʩʪʥʳʤ ʠ ʉʂ ʛʠʧʦʪʠʨʝʦʟʦʤ, 

ʵʫʪʠʨʝʦʟʦʤ. 

ʀʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ɼɻ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʅʑɸ ʦʪ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ɸʀ 

ʧʨʦʮʝʩʩʘ ʧʨʦʚʦʜʠʣʦʩʴ ʫ 150 ʙʦʣʴʥʳʭ ɸʀʊ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʩʪʘʜʠʠ ʵʫʪʠʨʝʦʟʘ, 

ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʑɾ ʥʘ 

ʠʩʩʣʝʜʦʚʘʚʰʠʝʩʷ ʧʘʨʘʤʝʪʨʳ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʄʝ Vmax ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ 

ɸʀʊ ʚ ʩʪʘʜʠʠ ʵʫʪʠʨʝʦʟʘ ʟʥʘʯʠʤʦ ʚʳʰʝ  ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʟʜʦʨʦʚʳʭ ʣʠʮ (ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸʀ ʧʨʦʮʝʩʩʘ p < 0,05 

ʠ ʧʨʠ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ  p<0,001). ʄʝ Vmax ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʚ ʩʪʘʜʠʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸʀ  ʚʦʩʧʘʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 0,26 ʤ/ʩʝʢ ʠ ʙʳʣʘ ʟʥʘʯʠʤʦ 

ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ Vmax ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ʩ ʫʤʝʨʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ɸʀ 

ʧʨʦʮʝʩʩʘ ï 0,37 ʤ/ʩ (p < 0,05), ʠ ʟʥʘʯʝʥʠʡ V max ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ʩ ʘʢʪʠʚʥʦʡ 

ʩʪʘʜʠʝʡ ï 0,53 ʤ/ʩ (p < 0,001).  ɿʥʘʯʝʥʠʷ V max ʅʑɸ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʩ 

ʚʳʨʘʞʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʥʦʩʪʠ ɸʀ ʧʨʦʮʝʩʩʘ ʙʳʣʠ ʟʥʘʯʠʤʦ ʚʳʰʝ  ʫʢʘʟʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʫʤʝʨʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ɸʀ ʚʦʩʧʘʣʝʥʠʷ (p < 

0,05). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ɼɻ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʩ 

ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ  ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʄʝ Vmax ʚ ʅʑɸ ʫ 

ʙʦʣʴʥʳʭ ʚ ʩʪʘʜʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 0,13 ʤ/ʩ  
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ʠ ʙʳʣʘ ʟʥʘʯʠʤʦ ʥʠʞʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ 

ʣʠʮ ï 0,22 ʤ/ʩ  (p<0,05). ʆʜʥʘʢʦ, ʫ ʙʦʣʴʥʳʭ ʛʠʧʦʪʠʨʝʦʟʦʤ ʩ ʫʤʝʨʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʩ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʝʡ ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʄʝ  Vmax ʚ ʅʑɸ ʩʦʩʪʘʚʠʣʠ 

0,27 ʤ/ʩ ʠ 0,29 ʤ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʙʳʣʠ ʟʥʘʯʠʤʦ  ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʜʦʨʦʚʳʭ ʣʠʮ  ʘ ʪʘʢʞʝ ʙʦʣʴʥʳʭ ɸʀʊ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ɸʀ ʧʨʦʮʝʩʩʘ (p<0,05). ɹʦʣʝʝ ʪʦʛʦ, ʧʦʢʘʟʘʪʝʣʠ Vmax ʚ ʅʑɸ 

ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩ ʨʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ɸʀ ʧʨʦʮʝʩʩʘ ʚ ʑɾ 

(p<0,05). ʊʘʢ,  ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʚ ʑɾ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ Vmax  ʚ ʅʑɸ ʥʠʞʝ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʜʦʨʦʚʳʭ ʣʠʮ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ɸʀ 

ʧʨʦʮʝʩʩʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʑɾ, ʦʪʤʝʯʘʣʦʩʴ 

ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ Vmax ʚ ʅʑɸ, ʧʨʝʚʳʰʘʶʱʝʝ ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʩ 

ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝʡ ʚʥʫʪʨʠ ʛʨʫʧʧ. ʋ ʙʦʣʴʥʳʭ ɸʀʊ ʩ ʉʂ ʛʠʧʦʪʠʨʝʦʟʦʤ 

ʥʘʙʣʶʜʘʣʠʩʴ ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ɼɻ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʆʧʠʩʘʥʥʘʷ ʚʳʰʝ ʟʘʚʠʩʠʤʦʩʪʴ Vmax ʚ ʅʑɸ ʦʪ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ɸʀ 

ʧʨʦʮʝʩʩʘ ʚ ʑɾ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʩ ʉʂ ʛʠʧʝʨʪʠʨʝʦʟʦʤ ʠ 

ʪʠʨʝʦʪʦʢʩʠʢʦʟʦʤ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʚʟʘʠʤʥʳʤ ʫʩʠʣʝʥʠʝʤ 

ʚʣʠʷʥʠʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʦʪʦʢʘ ʚ 

ʅʑɸ:  ʛʠʧʝʨʬʫʥʢʮʠʠ ʑɾ ʠ ʘʢʪʠʚʘʮʠʠ ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʨʛʘʥʝ.  ʊʘʢ, ʄʝ 

Vmax ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʩ ʉʂ ʛʠʧʝʨʪʠʨʝʦʟʦʤ, ʠʤʝʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ɸʊ ʢ ʊʇʆ ʥʠʞʝ 500 ʄɽ/ʤʣ, ʩʦʩʪʘʚʠʣʘ 0,58 ʤ/ʩ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ 

ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʙʦʣʴʥʳʭ, ʠʤʝʶʱʠʭ ʫʨʦʚʝʥʴ ɸʊ ʢ ʊʇʆ ʙʦʣʝʝ 500 

ʄɽ/ʤʣ, ï 0,59 ʤ/ʩ. ʄʝ Vmax ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ɸʀʊ ʩ ʪʠʨʝʦʪʦʢʩʠʢʦʟʦʤ ʠ 

ʫʨʦʚʥʝʤ ɸʊ ʢ ʊʇʆ ʥʠʞʝ 500 ʄɽ/ʤʣ, ʩʦʩʪʘʚʠʣʘ 0,95 ʤ/ʩ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʙʦʣʴʥʳʭ, ʠʤʝʶʱʠʭ ʫʨʦʚʝʥʴ ɸʊ ʢ 

ʊʇʆ ʙʦʣʝʝ  500 ʄɽ/ʤʣ, ï  0,98 ʤ/ʩ. ʇʨʠ  ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʜʝʢʩʦʚ ʧʫʣʴʩʘʪʠʚʥʦʩʪʠ 

ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚ ʅʑɸ ʫ ʙʦʣʴʥʳʭ ʢʘʢ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʦʨʤʘʤʠ ɸʀʊ, ʪʘʢ ʠ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʬʫʥʢʮʠʠ ʑɾ ʠ ʘʢʪʠʚʥʦʩʪʠ ɸʀ 
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ʚʦʩʧʘʣʝʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠʥʜʝʢʩʳ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʢʘʢ ʦʪ 

ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʜʦʨʦʚʳʭ ʣʠʮ ʪʘʢ ʠ ʚʥʫʪʨʠ ʛʨʫʧʧ ɸʀʊ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ɸʀ ʧʨʦʮʝʩʩʘ ʠ/ʠʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʑɾ ʥʘ ʩʢʦʨʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʦʪʦʢʘ ʚ ʅʑɸ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʘ ʩʜʝʣʘʥʘ ʚʳʙʦʨʢʘ ʠʟ 

ʙʦʣʴʥʳʭ ɸʀʊ, ʠʤʝʚʰʠʭ ʟʥʘʯʝʥʠʷ Vmax ʚ ʅʑɸ ʧʨʝʚʳʰʘʚʰʠʝ 97,5ʇ ʜʣʷ 

ʟʥʘʯʝʥʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʣʠʮ, ʪ. ʝ. ʙʦʣʝʝ 0,3 ʤ/ʩ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

Vmax ʚ ʅʑɸ ʦʪ ʫʨʦʚʥʷ ʊʊɻ, ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ï 

0,254 (p<0,001), t ʬʘʢʪʠʯʝʩʢʠʡ ï 3,657 ʧʨʦʪʠʚ t ʢʨʠʪʠʯʝʩʢʦʛʦ ï 1,972. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ ʜʘʥʥʳʤʠ ʦ 

ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʑɾ ʠ ʩʢʦʨʦʩʪʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʅʑɸ ʧʨʠ ɸʀʊ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʨʘʩʪʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʑɾ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʊʊɻ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ð ʧʦʚʳʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ Vmax ʚ 

ʅʑɸ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʪʘʢʞʝ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʢʦʨʦʩʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʨʦʚʦʪʦʢʘ ʚ ʅʑɸ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ɸʊ ʢ ʊʇʆ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ï ʨʘʥʛʦʚʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ï 0,259 (p<0,001), t ʬʘʢʪʠʯʝʩʢʠʡ ï 3,771 

ʧʨʦʪʠʚ t ʢʨʠʪʠʯʝʩʢʦʛʦ ï 1,972, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ ʜʘʥʥʳʤʠ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ɸʀʊ ʘʢʪʠʚʥʦʩʪʴ ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʚ 

ʑɾ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʦʪʦʢʘ ʚ ʅʑɸ 

ʥʘʨʷʜʫ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʘ. 

ɺʳʚʦʜʳ. ɸʀʊ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʪʨʝʭ ʪʠʧʦʚ ʠʟʤʝʥʝʥʠʡ 

ʢʨʦʚʦʪʦʢʘ ʚ ʧʘʨʝʥʭʠʤʝ ʑɾ. ɺʳʙʦʨʦʯʥʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʋɿʀ ʑɾ ʚ ʨʝʞʠʤʝ ɼɻ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ɸʀʊ ʩʦʩʪʘʚʣʷʝʪ 89,42%, ʠʩʪʠʥʥʘʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï 91%. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ 

ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʨʦʚʦʪʦʢʘ ʚ ʅʑɸ ʦʪ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ɸʀ ʚʦʩʧʘʣʝʥʠʷ ʚ ʑɾ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʦʪʦʢʘ ʚ ʅʑɸ ʩ 
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ʮʝʣʴʶ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʑɾ ʧʨʠ ɸʀʊ 

ʜʦʧʫʩʪʠʤʦ ʪʦʣʴʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ɸʀ ʧʨʦʮʝʩʩʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ɼʝʜʦʚ ʀ.ʀ., ʄʝʣʴʥʠʯʝʥʢʦ ɻ.ɸ. ʠ ʜʨ. // ʇʨʦʙʣʝʤʳ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ï 2003. ï ˉ 

6. ï ʉ.50. 

ʇʳʢʦʚ ʄ.ʀ., ʐʠʣʠʥ ɼ.ɽ. ʠ ʜʨ. // ɺʠʟʫʘʣʠʟʘʮʠʷ ʚ ʢʣʠʥʠʢʝ. ï 1997. ï  ˉ 10. ï 

ʉ.15-20. 

ʂʘʥʜʨʦʨ ɺ.ʀ. // ʇʨʦʙʣʝʤʳ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ï 2001. ï ˉ 5. ï ʉ. 3-10. 

Schulz S.L., Seeberger U. et all // Eur. J. Ultrasound. ï 2003. ï Vol. 16 ï P. 183-189. 

Caruzo G., Attard M. et al. // Eur.  J. Radiology. ï 2000 ï Vol. 36. ï P. 5-10. 
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ʊʈɽɺʆɾʅʓɽ ʉʊʀɻʄʓ ʂʆʄʆʈɹʀɼʅʆʉʊʀ 

 

ʉʪʘʩʶʢ ɸʥʜʨʝʡ ɺʠʢʪʦʨʦʚʠʯ, 

ʚʨʘʯ-ʧʩʠʭʠʘʪʨ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ - ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ. ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ: ʉʪʠʛʤʳ (ʧʦʥʷʪʠʝ ʚ ʤʝʜʠʮʠʥʝ) ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ 

ʙʦʣʝʟʥʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʳʪʥʦʤʫ ʚʨʘʯʫ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʛʥʦʟ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʜʨʦʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʨʝʚʦӢʛʘ ï ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʢʨʘʰʝʥʥʘʷ ʵʤʦʮʠʷ, ʚʳʨʘʞʘʶʱʘʷ ʦʱʫʱʝʥʠʝ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʦʞʠʜʘʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʩʦʙʳʪʠʡ, ʪʨʫʜʥʦʦʧʨʝʜʝʣʠʤʳʝ 

ʧʨʝʜʯʫʚʩʪʚʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʯʠʥ ʩʪʨʘʭʘ, ʧʨʠʯʠʥʳ ʪʨʝʚʦʛʠ ʦʙʳʯʥʦ ʥʝ 

ʦʩʦʟʥʘʶʪʩʷ, ʥʦ ʦʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʦʤ 

ʧʦʚʝʜʝʥʠʠ, ʠʣʠ ʧʦʙʫʞʜʘʝʪ ʝʛʦ ʢ ʜʝʡʩʪʚʠʷʤ ʧʦ ʧʦʚʳʰʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ 

ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʠʩʭʦʜʘ ʩʦʙʳʪʠʡ. ʊʨʝʚʦʛʘ ʩʚʷʟʘʥʘ ʩ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʡ 

ʤʦʙʠʣʠʟʘʮʠʝʡ ʧʩʠʭʠʯʝʩʢʠʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʂʦʤʦʨʙʠӢʜʥʦʩʪʴ ï ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʝʜʠʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ. 

ɺʠʜʳ ʢʦʤʦʨʙʠʜʥʦʩʪʠ:  

- ʊʨʘʥʩʩʠʥʜʨʦʤʘʣʴʥʘʷ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ï ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫ ʦʜʥʦʛʦ 

ʧʘʮʠʝʥʪʘ ʜʚʫʭ ʠ/ʠʣʠ ʙʦʣʝʝ ʩʠʥʜʨʦʤʦʚ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

- ʊʨʘʥʩʥʦʟʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ï ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫ ʦʜʥʦʛʦ 

ʧʘʮʠʝʥʪʘ ʜʚʫʭ ʠ/ʠʣʠ ʙʦʣʝʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ.  

 ɼʝʣʝʥʠʝ ʢʦʤʦʨʙʠʜʥʦʩʪʠ ʧʦ ʩʠʥʜʨʦʤʘʣʴʥʦʤʫ ʠ ʥʦʟʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʠʥʮʠʧʫ ʚʦ ʤʥʦʛʦʤ ʫʩʣʦʚʥʦ, ʦʜʥʘʢʦ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʢʦʤʦʨʙʠʜʥʦʩʪʴ 

https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%B3%D0%BD%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D0%BE%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%85
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ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʝʜʠʥʦʡ ʧʨʠʯʠʥʦʡ ʠʣʠ ʩ ʝʜʠʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʘʪʦʛʝʥʝʟʘ 

ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ, ʯʪʦ ʠʥʦʛʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʩʭʦʜʩʪʚʦʤ ʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, 

ʢʦʪʦʨʦʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʦʟʦʣʦʛʠʠ [1]. 

ʇʨʦʙʣʝʤʘ ʢʦʤʦʨʙʠʜʥʦʩʪʠ ʩʪʘʣʘ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦʡ ʠʤʝʥʥʦ ʚ ʧʩʠʭʠʘʪʨʠʠ. ɺ 

ʦʙʱʝʡ ʤʝʜʠʮʠʥʝ ʤʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʨʘʟʥʳʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʧʦʥʷʪʠʝ ʢʦʤʦʨʙʠʜʥʦʩʪʠ ʦʩʥʦʚʥʳʤ 

ʩʚʦʠʤ ʩʤʳʩʣʦʤ ʠʤʝʝʪ ʩʦʚʧʘʜʝʥʠʝ, ʘ ʥʝ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʠ 

ʟʘʚʠʩʠʤʦʩʪʠ. ʇʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʧʘʪʦʣʦʛʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʭʦʪʷ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ ʠ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. ʕʪʠ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʧʩʠʭʠʘʪʨʠʠ ð ʩʦʤʘʪʦʧʩʠʭʠʘʪʨʠʝʡ, ʧʩʠʭʦʩʦʤʘʪʠʢʦʡ, 

ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʝʡ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳ ʩʪʠʛʤʳ ʪʨʝʚʦʛʠ ʧʨʠ ʜʝʧʨʝʩʩʠʠ. 

ʊʨʝʚʦʛʘ ʠ ʜʝʧʨʝʩʩʠʷ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ (ʧʝʨʚʠʯʥʳʤʠ) 

ʠ ʥʦʨʤʘʣʴʥʳʤʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʥʘ ʩʪʨʝʩʩʦʚʳʝ 

ʩʦʙʳʪʠʷ, ʨʘʟʦʯʘʨʦʚʘʥʠʷ ʠ ʫʪʨʘʪʳ ʚ ʞʠʟʥʠ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ ʧʦʵʪʦʤʫ, ʯʪʦ ʦʥʠ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚʤʝʩʪʝ, ʭʦʪʷ ʚ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʷʚʣʝʥʠʷ. ʊʨʝʚʦʛʘ 

ʦʪʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ  ʢ ʙʳʩʪʨʦʤʫ ʦʪʚʝʪʫ ʥʘ 

ʚʦʟʤʦʞʥʳʝ ʚʥʝʰʥʠʝ ʩʪʨʝʩʩʦʚʳʝ ʬʘʢʪʦʨʳ; ʜʝʧʨʝʩʩʠʷ ï ʩʦʩʪʦʷʥʠʝ 

ʧʦʜʘʚʣʝʥʥʦʩʪʠ, ʫʛʥʝʪʝʥʠʷ, ʯʘʩʪʦ ʚʩʣʝʜʩʪʚʠʝ ʦʩʦʟʥʘʥʠʷ ʙʝʟʚʳʭʦʜʥʦʩʪʠ 

ʩʠʪʫʘʮʠʠ [6, 10].  

ʋʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʫ ʙʦʣʴʥʳʭ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ  ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʮʠʬʨ ɸɼ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ ʧʦʨʦʯʥʳʡ ʢʨʫʛ: 

çʪʨʝʚʦʛʘ Ÿ ʥʘʨʫʰʝʥʠʝ ʮʝʨʝʙʨʘʣʴʥʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʛʠʧʦʢʩʠʷ Ÿ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʚʦʢʘʮʠʷ ʪʨʝʚʦʛʠè [5]. 

ʅʘʣʠʯʠʝ ʧʩʠʭʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʪʨʝʚʦʛʠ ʠ ʮʝʨʝʙʨʘʣʴʥʦʡ 

ʛʠʧʦʢʩʠʠ ʧʨʠ ɻɹ ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪʦʨʦʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʨʝʚʦʛʠ, ʯʪʦ ʚ ʩʚʦʶ 
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ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʨʝʜʠʢʪʦʨʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʛʦʣʦʚʥʦʛʦ ʤʝʟʛʘ [5, 9]. 

ɻʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʠ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʯʘʩʪʦ ʩʦʯʝʪʘʶʪʩʷ, ʠ 

ʧʦʩʢʦʣʴʢʫ ʦʙʘ ʟʘʙʦʣʝʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʠʟʫʯʝʥʠʝ ʠʭ 

ʢʦʤʦʨʙʠʜʥʦʩʪʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ [2].

 ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʚʳʷʚʣʷʝʤʳʭ ʚ ʠʥʪʝʨʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ ʙʦʣʴʥʳʭ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʫ ʥʠʭ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʦʟʥʠʢʣʠ çʥʘ ʧʦʯʚʝ 

ʧʝʨʝʞʠʚʘʥʠʡ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʜʫʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘè. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʥʠ ʥʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʦʤʦʱʠ ʧʩʠʭʠʘʪʨʘ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʦʷʟʥʴ ʤʦʨʘʣʴʥʦʡ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ.  

ʆʯʝʥʴ ʯʘʩʪʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʦʧʳʪʢʠ ʧʨʝʦʜʦʣʝʪʴ ʩʪʨʝʩʩ ʠʣʠ 

ʧʩʠʭʦʪʨʘʚʤʫ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʛʫʪ ʤʘʩʢʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʪʘʢʠʤʠ ʢʘʢ: ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ 

ʧʩʠʭʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʪʘʙʘʢ, ʘʣʢʦʛʦʣʴ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʥʘʨʢʦʪʠʢʠ);    ʥʘʩʠʣʠʝ, ʥʝʧʨʝʜʫʤʳʰʣʝʥʥʦʝ  ʫʙʠʡʩʪʚʦ ʠ ʩʫʠʮʠʜ; ʧʦʚʳʰʝʥʥʘʷ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʥʝʩʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ,  ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ: 

ʧʝʨʝʝʜʘʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʦʞʠʨʝʥʠʶ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ 

ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʤʠ ʠ ʤʳʰʝʯʥʦ-ʩʢʝʣʝʪʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ; ʥʝʜʦʝʜʘʥʠʝ, ʪʘʢʞʝ 

ʠʤʝʶʱʝʝ ʘʩʩʦʮʠʘʮʠʠ ʩ CCɿ (ʥʘʧʨʠʤʝʨ, ʦʨʪʦʩʪʘʪʠʯʝʩʢʘʷ ʛʠʧʦʪʝʥʟʠʷ) [4, 8].  

ʎʝʣʴ ʨʘʙʦʪʳ: ʘʥʘʣʠʟ ʠ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʪʨʝʚʦʞʥʳʭ ʩʪʠʛʤ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʪʘʢ ʞʝ ʪʨʝʚʦʛʠ ʢʦʤʦʨʙʠʜʥʦʡ 

ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʅʘ ʙʘʟʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʋʢʨʘʠʥʳè ʚ ʜʥʝʚʥʦʤ 

ʩʪʘʮʠʦʥʘʨʝ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ, ʦʙʩʣʝʜʦʚʘʥʦ ʠ ʧʨʦʣʝʯʝʥʦ 89 ʯʝʣʦʚʝʢ (2019-2020ʛ.) ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʜʠʘʛʥʦʟʘʤʠ, ʥʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʢʦʪʦʨʳʭ, ʥʘʙʣʶʜʘʣʠʩʴ ʩʪʠʛʤʳ ʪʨʝʚʦʛʠ. 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʦʩʤʦʪʨʝʥʳ ʧʩʠʭʠʘʪʨʦʤ, ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʥʳ ʧʩʠʭʦʣʦʛʦʤ 
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(ʢʣʠʥʠʯʝʩʢʠʡ ʦʧʨʦʩʥʠʢ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʥʝʚʨʦʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ 

ʂ.ʂ.ʗʭʠʥʘ, ɼ.ʄ.ʄʝʥʜʝʣʝʚʠʯʘ, ʰʢʘʣʘ ʪʨʝʚʦʞʥʦʩʪʠ ʊʝʡʣʦʨʘ, ʰʢʘʣʘ ʥʝʨʚʥʦ-

ʧʩʠʭʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: 

ʉʪʨʫʢʪʫʨʘ ʧʦ ʥʦʟʦʣʦʛʠʷʤ: 

1. ʆʨʛʘʥʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: F 00-10 ï   33 ʯʝʣʦʚʝʢʘ (37%) 

2. ɸʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ: F 30-39 ï  6 ʯʝʣʦʚʝʢ (7%) 

3. ʅʝʚʨʦʪʠʯʝʩʢʠʝ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʩʩʦʤ  ʠ  ʩʦʤʘʪʦʬʦʨʤʥʳʝ  ʨʘʩʩʪʨʦʡʩʪʚʘ: F 

40-48  -  43 ʯʝʣʦʚʝʢʘ (48%)  

4. ʈʘʩʩʪʨʦʡʩʪʚʘ ʟʨʝʣʦʡ ʣʠʯʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʷ ʫ ʚʟʨʦʩʣʳʭ: F 60-68 ï 6 ʯʝʣʦʚʝʢ 

(7%) 

5. ʋʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ: F 70  ï 1 ʯʝʣʦʚʝʢ (1%) 

ʉʪʨʫʢʪʫʨʘ ʧʦ ʧʦʣʫ:  

ɾʝʥʱʠʥ ï 62 ʯʝʣʦʚʝʢʘ (70%); ʤʫʞʯʠʥ ï 27 ʯʝʣʦʚʝʢ (30%) 

ʉʪʨʫʢʪʫʨʘ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ:  

1.20-35 ʣʝʪ    15 ʯʝʣʦʚʝʢ   (17%) 

2.36-60 ʣʝʪ    52 ʯʝʣʦʚʝʢ   (58%) 

3.61-75 ʣʝʪ    18 ʯʝʣʦʚʝʢ   (20%) 

4.76- 90 ʣʝʪ     4 ʯʝʣʦʚʝʢ     (5%) 

ʂʦʤʦʨʙʠʜʥʦʩʪʴ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʥʦʟʦʣʦʛʠʡ.  

ɺʩʝʛʦ 44 ʯʝʣʦʚʝʢʘ (49%).  

ʀʟ ʥʠʭ: 

F 00-10             20 ʯʝʣʦʚʝʢ  (45%) 

F 30-39              6 ʯʝʣʦʚʝʢ   (14%) 

F 40-48              16 ʯʝʣʦʚʝʢ  (36%) 

F 60-68               1  ʯʝʣʦʚʝʢ  (2%) 

F 70                    1  ʯʝʣʦʚʝʢ  (2%) 

ʂʦʤʦʨʙʠʜʥʦʩʪʴ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʧʦ ʧʦʣʫ: 

ɾʝʥʱʠʥ 31 ʯʝʣʦʚʝʢ (70%).     ʄʫʞʯʠʥ 13 ʯʝʣʦʚʝʢ (30%). 

ʂʦʤʦʨʙʠʜʥʦʩʪʴ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ: 
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1. 20-35 ʣʝʪ          4 ʯʝʣʦʚʝʢ  (9%)     

2.36-60  ʣʝʪ         27 ʯʝʣʦʚʝʢ (61%)         

3. 61-75 ʣʝʪ          9  ʯʝʣʦʚʝʢ  (20%)    

4.76- 90  ʣʝʪ         4  ʯʝʣʦʚʝʢʘ  (9%) 

ʂʦʤʦʨʙʠʜʥʦʩʪʴ ʪʨʝʚʦʛʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʧʦ ʥʦʟʦʣʦʛʠʷʤ. 

ɺʩʝʛʦ 45 ʯʝʣʦʚʝʢ (51%). ʀʟ ʥʠʭ: 

F 00-10                 22 ʯʝʣʦʚʝʢʘ  (49%) 

F 30-39                 4   ʯʝʣʦʚʝʢʘ   (9%) 

F 40-48                 17  ʯʝʣʦʚʝʢ    (38%) 

F 60-68                  2  ʯʝʣʦʚʝʢʘ     (4%) 

F 70                                  _ 

ʂʦʤʦʨʙʠʜʥʦʩʪʴ ʪʨʝʚʦʛʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʧʦ ʧʦʣʫ: 

ɾʝʥʱʠʥ 29 ʯʝʣʦʚʝʢ (64%).   ʄʫʞʯʠʥ 16 ʯʝʣʦʚʝʢ (36%). 

ʊʨʝʚʦʛʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʧʘʪʦʣʦʛʠʷ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ: 

1. 20-35 ʣʝʪ    4 ʯʝʣʦʚʝʢʘ  (9%)     

2. 36-60  ʣʝʪ   25 ʯʝʣʦʚʝʢ (55%) 

3. 61-75 ʣʝʪ    11 ʯʝʣʦʚʝʢ (24%) 

4. 76-90  ʣʝʪ    5 ʯʝʣʦʚʝʢ   (11%). 

ʋ 25 ʯʝʣʦʚʝʢ (28%) ʥʘʙʣʶʜʘʣʘʩʴ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ʪʨʝʚʦʛʠ, ʜʝʧʨʝʩʩʠʠ ʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ. 

ɺʳʚʦʜʳ: 

1. ʊʨʝʚʦʞʥʳʡ ʠ ʜʝʧʨʝʩʩʠʚʥʳʡ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʳ ʯʘʩʪʦ ʩʦʯʝʪʘʶʪʩʷ ʠ ʠʤʝʶʪ 

ʧʝʨʝʢʨʳʪʠʝ     ʚ ʩʠʤʧʪʦʤʘʪʠʢʝ. 

2. ʊʨʝʚʦʛʘ ʠ ʜʝʧʨʝʩʩʠʷ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʘʪʦʛʝʥʝʟʝ ʤʥʦʛʠʭ  ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ (ʥʘʧʨʠʤʝʨ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ) ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʶʪ 

ʠʭ ʪʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟ. 

3. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʢʦʤʦʨʙʠʜʥʦʩʪʠ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʚ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʙʳʣ ʚʳʷʚʣʝʥ  ʫ ʙʦʣʴʥʳʭ  ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ (45%) ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʢʦʤʦʨʙʠʜʥʦʩʪʴʶ ʪʨʝʚʦʛʠ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ (49%). 
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4. ɺ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʥʘʠʙʦʣʴʰʘʷ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʣʠʮ 36-60 ʣʝʪ (61%), ʪʨʝʚʦʛʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ 

ʪʘʢ ʞʝ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ (55%). 

5. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧ 

ʨʠʩʢʘ ʧʦ ʢʦʤʦʨʙʠʜʥʦʩʪʠ ʪʨʝʚʦʛʠ, ʜʝʧʨʝʩʩʠʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ɺʘʩʩʝʨʤʘʥ ʃ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʢʦʨʨʝʢʮʠʷ ʚ ʩʦʤʘʪʠʯʝʩʢʦʡ    

ʢʣʠʥʠʢʝ   /   ʃ.ɺʘʩʩʝʨʤʘʥ, ɽ.ʊʨʠʬʦʥʦʚʘ,   ʆ.ʐʝʣʢʦʚʘ. - ʄ.: ʈʝʯʴ, 2011. - 272 ʩ. 

ɼʝʤʯʝʥʢʦ ɺ.ɸ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʨʘʧʽʾ ʧʩʠʭʽʯʥʦ ʭʚʦʨʠʭ ʫ ʤʝʞʘʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʤʦʜʝʣʽ çɯʥʪʝʛʨʦʚʘʥʘ ʤʝʜʠʮʠʥʘè ʜʣʷ ʘʤʙʫʣʘʪʦʨʥʠʭ ʟʘʛʘʣʴʥʦ 

ʩʦʤʘʪʠʯʥʠʭ ʫʩʪʘʥʦʚ   //   ʄʝʜʠʯʥʘ ʧʩʠʭʦʣʦʛʽʷ. ï2010ˉ3 (19).ï ʉ.62-69. 

ʂʫʪʴʢʦ ʀ. ʀ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʧʨʝʩʩʠʚʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ / ʀ. ʀ. ʂʫʪʴʢʦ, ʆ. ɸ. ʇʘʥʯʝʥʢʦ, ɽ. ɸ. ʇʫʛʘʯ // ʋʢʨʘʾʥʩʴʢʠʡ 

ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. ï 2004. ï ˉ4. ï ʉ. 66. 

ʂʫʪʴʢʦ ʀ.ʀ. ɼʝʧʨʝʩʩʠʠ (ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʠʥʜʨʦʤʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ, ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ) / ʀ.ʀ. ʂʫʪʴʢʦ, ʆ.ɸ. ʇʘʥʯʝʥʢʦ, ɸ.ʅ. ʃʠʥʝʚ // ʅʦʚʦʩʪʠ 

ʤʝʜʠʮʠʥʳ ʠ ʬʘʨʤʘʮʠʠ. ï 2015. ï ˉ 8 (539). ï ʉ. 20 ï 23. 

ʂʫʪʴʢʦ ʀ.ʀ. ʂʣʠʥʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʧʩʠʭʠʘʪʨʠʠ / ʀ.ʀ. ʂʫʪʴʢʦ, ʆ.ɸ. ʇʘʥʯʝʥʢʦ, ɸ.ʅ. ʃʠʥʝʚ, ɻ.ʉ. ʈʘʯʢʘʫʩʢʘʩ - 

ʅʦʚʦʩʪʠ ʤʝʜʠʮʠʥʳ ʠ ʬʘʨʤʘʮʠʠ. - ˉ10. - 2013. ï ʉ. 16-20.  

ʂʫʪʴʢʦ ʀ.ʀ. ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʩʪʨʦʡʩʪʚ / ʀ.ʀ. 

ʂʫʪʴʢʦ, ʆ.ɸ. ʇʘʥʯʝʥʢʦ. ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. ï 2004. ï ɺʠʧ. 4, 64-

65. 

ʃʶʜʝʚʠʛ ʃ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʠʩʪʝʤʥʦʡ ʪʝʨʘʧʠʠ / ʃ.ʃʶʜʝʚʠʛ. 

- ʄ.: ʀʂʉʈ, 2012. - 192 ʩ. 

ʇʘʥʯʝʥʢʦ ʆ.ɸ. ʇʦʩʪʩʪʨʝʩʦʚʽ ʨʦʟʣʘʜʠ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ / ʆ.ɸ. ʇʘʥʯʝʥʢʦ // ʇʩʠʭʦʩʦʮʽʘʣʴʥʘ ʧʽʜʪʨʠʤʢʘ ʦʩʽʙ ʟ ʪʨʘʚʤʦʶ 

https://scholar.google.ru/scholar?oi=bibs&cluster=9335626146348321514&btnI=1&hl=ru&authuser=3
https://scholar.google.ru/scholar?oi=bibs&cluster=9335626146348321514&btnI=1&hl=ru&authuser=3
javascript:void(0)
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ʚʽʡʥʠ: ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʪʘ ʫʢʨʘʾʥʩʴʢʽ ʨʝʘʣʽʾ: ʤʘʪʝʨʽʘʣʠ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ʄʘʨʽʫʧʦʣʴ, 2018. ï ʉ. 50-52. 

ʉʫʙʦʪʠʥʘ ʃ.ʖ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʠ ʩʪʨʝʩʩ / ʃ.ʖ. ʉʫʙʦʪʠʥʘ. - ʄ: 

ɻʫʤʘʥʠʪʘʨʥʳʡ ʮʝʥʪʨ, 2013. - 300 ʩ. 

ʗʩʪʨʝʙʦʚ ɺ.ʉ., ʄʠʪʠʭʠʥʘ ʀ.ɸ., ʄʠʪʠʭʠʥ ɻ.ʊ. ʠ ʜʨ. ʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ: ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ (ʧʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 2000-2010ʛʛ.) //  ɾʫʨʥʘʣ ʥʝʚʨʦʣʦʛʠʠ  ʠ ʧʩʠʭʠʘʪʨʠʠ ʠʤ. ʉ.ʉ. 

ʂʦʨʩʘʢʦʚʘ. 2012; 2: 4-13.  
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ʇʉʀʍɯɸʊʈʀʏʅɯ ʉʋʇʋʊʅɯ ɿɸʍɺʆʈʖɺɸʅʅʗ ɺɯʃ-ɯʅʌɽʂʎɯɰ. 

ʈʆɿ'ʗʉʅɽʅʅʗ ɼʃʗ ʉʊʋɼɽʅʊɯɺïʄɽɼʀʂɯɺ 

 

ʉʫʧʨʫʥʝʥʢʦ ɺʽʪʘʣʽʥʘ ɻʝʥʥʘʜʽʻʚʥʘ, 

ʂʫʣʘʡ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ, 

ʉʪʘʬʽʡʯʫʢ ʆʣʝʢʩʘʥʜʨ ʇʝʪʨʦʚʠʯ, 

ɺʠʢʣʘʜʘʯʽ 

ʇʦʣʪʘʚʩʢʠʡ ʙʘʟʦʚʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞ 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ./Introductions . ʉʫʯʘʩʥʘ ʤʝʜʠʮʠʥʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʧʨʘʛʥʝʥʥʷ ʟʨʦʟʫʤʽʪʠ ʧʘʪʦʛʝʥʝʟ, ʙʽʦʣʦʛʽʯʥʫ ʧʨʠʯʠʥʫ ʭʚʦʨʦʙʠ. ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʘʫʢʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʣʷʪʴ ʧʘʪʦʛʝʥʝʟ - ʩʣʦʚʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʦʛʦ 

çʧʘʬʦʩè (ʩʪʨʘʞʜʘʥʥʷ) ʽ çʛʝʥʝʟè (ʧʦʭʦʜʞʝʥʥʷ) - ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʪʦʯʥʽ ʜʽʘʛʥʦʟʠ 

ʽ ʨʦʟʨʦʙʠʪʠ ʮʽʣʴʦʚʫ ʪʝʨʘʧʽʶ. ʋ ʧʝʨʰʽ ʨʦʢʠ ʝʧʽʜʝʤʽʾ ʉʅɯɼʫ ʙʫʣʠ ʨʽʟʥʽ ʪʝʦʨʽʾ ʧʨʦ 

ʪʝ, ʱʦ ʡʦʛʦ ʚʠʢʣʠʢʘʣʦ: ʪʦʢʩʠʯʥʽʩʪʴ ʚʽʜ ʚʞʠʚʘʥʥʷ ʥʘʨʢʦʪʠʢʽʚ ʧʽʜ ʯʘʩ ʩʝʢʩʫ, 

ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ ʥʘ ʩʧʝʨʤʫ ʽ ʪʘʢ ʜʘʣʽ. ʊʽʣʴʢʠ ʚʠʷʚʣʝʥʥʷ ʚʽʨʫʩʫ ʽʤʫʥʦʜʝʬʽʮʠʪʫ 

ʣʶʜʠʥʠ ʜʦʧʦʤʦʛʣʦ ʨʦʟʚʽʷʪʠ ʧʦʜʽʙʥʽ ʧʨʠʧʫʱʝʥʥʷ, ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʚʠʢʦʨʠʩʪʘʪʠ 

ʩʧʝʮʽʘʣʴʥʽ ʘʥʘʣʽʟʠ ʢʨʦʚʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ, ʟʨʝʰʪʦʶ, ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʠʚʽʨʫʩʥʽ 

ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ. ɯʥʦʜʽ ʧʘʪʦʛʝʥʝʟ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʜʠʚʫʻ. 

ʈʘʥʽʰʝ ʥʘʩ ʚʯʠʣʠ, ʱʦ ʚʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ ʯʘʩʪʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʩʪʨʝʩʦʤ; 

ʧʨʦʮʝʜʫʨʠ ʚʢʣʶʯʘʣʠ ʧʦʩʪʽʣʴʥʠʡ ʨʝʞʠʤ ʽ ʟʘʩʧʦʢʽʡʣʠʚʫ ʜʽʻʪʫ ʙʘʛʘʪʫ ʥʘ ʤʦʣʦʢʦ. 

ɹʫʜʴ-ʭʪʦ, ʭʪʦ ʧʨʠʧʫʩʪʠʚ ʙʠ, ʱʦ ʚʠʨʘʟʢʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ, 

ʚʚʘʞʘʚʩʷ ʙ ʙʦʞʝʚʽʣʴʥʠʤ. ʋʚʘʞʘʣʠ, ʱʦ ʥʽʷʢʘ ʙʘʢʪʝʨʽʷ ʥʝ ʤʦʞʝ ʧʨʦʮʚʽʪʘʪʠ ʚ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʰʣʫʥʢʘ. ɸʣʝ ʚ 1982 ʨʦʮʽ ʜʚʘ ʘʚʩʪʨʘʣʽʡʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʷʢʽ 

ʟʛʦʜʦʤ ʦʪʨʠʤʘʣʠ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟʘ ʩʚʦʶ ʨʦʙʦʪʫ, ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʙʘʢʪʝʨʽʷ, 

ʟʚʘʥʘ Helicobacter pylori, ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʚʠʨʘʟʢʦʚʦʾ 

ʭʚʦʨʦʙʠ. ʍʦʯʘ ʮʷ ʛʽʧʦʪʝʟʘ ʙʫʣʘ ʟʫʩʪʨʽʥʫʪʘ ʟ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʤ ʧʨʝʟʠʨʩʪʚʦʤ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʦʩʪʫʧʦʚʦ ʩʪʘʣʠ ʧʝʨʝʢʦʥʣʠʚʠʤʠ. ʊʝʧʝʨ ʚʠʨʘʟʢʠ 

ʟʘʟʚʠʯʘʡ ʣʽʢʫʶʪʴʩʷ ʘʥʪʠʙʽʦʪʠʢʘʤʠ. 
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ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʇʩʠʭʽʘʪʨʠʯʥʽ ʩʪʘʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʚʠʩʦʢʦʶ 

ʯʘʩʪʦʪʦʶ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʣʽʢʫʚʘʥʥʷ ʽ ʩʧʨʠʷʻ 

ʧʦʛʘʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʉʢʣʘʜʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ɺɯʃ-ʽʥʬʝʢʮʽʻʶ ʽ 

ʧʩʠʭʽʘʪʨʠʯʥʦʶ ʩʫʧʫʪʥʴʦʶ ʧʘʪʦʣʦʛʽʻʶ ʻ ʘʢʪʠʚʥʦʶ ʦʙʣʘʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʣʝ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ʮʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ ʩʪʘʥʽʚ ʧʦʪʨʽʙʥʘ ʧʽʜʚʠʱʝʥʘ 

ʦʙʽʟʥʘʥʽʩʪʴ ʧʨʦ ʚʧʣʠʚ ʧʩʠʭʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ NeuroAIDS ʷʢ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʪʘʢ ʽ ʚ 

ʢʣʽʥʽʮʽ. ɹʽʣʴʰʝ 30 ʨʦʢʽʚ ʪʦʤʫ, ʥʝʟʘʙʘʨʦʤ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ɺɯʃ ʻ 

ʚʽʨʦʛʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʉʅɯɼʫ, ʟ'ʷʚʠʣʠʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʚʽʨʫʩ ʻ 

ʧʨʠʩʫʪʥʽʤ ʚ ʤʦʟʢʫ ʧʘʮʽʻʥʪʽʚ ʟ ʉʅɯɼʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʚ'ʷʟʦʢ 

ʤʽʞ ɺɯʃ / ʉʅɯɼʆʄ ʽ ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʥʝʚʨʦʣʦʛʽʯʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʽ ʟʨʝʰʪʦʶ 

ʪʝʨʤʽʥ NeuroAIDS ʙʫʚ ʧʨʠʡʥʷʪʠʡ. ʉʧʝʢʪʨ ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʫ ʩʫʢʫʧʥʦʩʪʽ 

ʟʚʘʥʠʭ ɺɯʃ-ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʥʝʡʨʦʢʦʛʥʽʪʠʚʥʠʤʠ ʨʦʟʣʘʜʘʤʠ (HAND), ʻ 

ʚʠʟʥʘʯʘʣʴʥʦʶ ʦʟʥʘʢʦʶ NeuroAIDS, ʘʣʝ ʧʝʚʥʦʶ ʤʽʨʦʶ ʛʘʣʫʟʴ ʥʝ ʟʤʦʛʣʘ 

ʚʢʣʶʯʠʪʠ ʧʩʠʭʦʣʦʛʽʯʥʽ ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ɺʽʣ-ʽʥʬʝʢʮʽʾ ʫ ʩʚʦʶ ʥʦʟʦʣʦʛʽʶ. 

ʎʝ  ʩʪʘʻ ʫʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʚ ʮʽʡ ʛʨʫʧʽ ʥʘʩʝʣʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʙʽʣʴʰ ʚʠʩʦʢʘ ʧʦʰʠʨʝʥʽʩʪʴ ʟʣʦʚʞʠʚʘʥʥʷ ʧʩʠʭʦʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʜʝʧʨʝʩʽʾ, 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʦʚʦʛʦ ʨʦʟʣʘʜʫ (ʇʊʉʈ), ʧʦʨʫʰʝʥʥʷ ʩʥʫ ʽ ʧʩʠʭʦʟʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ, ʢʣʽʥʽʮʠʩʪʠ ʯʘʩʪʦ ʥʝ ʚ ʟʤʦʟʽ ʘʜʝʢʚʘʪʥʦ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʽ ʣʽʢʫʚʘʪʠ ʩʫʧʫʪʥʽ ʧʩʠʭʽʯʥʽ ʩʪʘʥʠ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, 

ʩʪʚʦʨʶʶʯʠ ʧʝʨʝʰʢʦʜʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ  ̔ʤʝʪʦʜʠ./Materials and methods. ʄʝʭʘʥʽʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʩʢʣʘʜʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ɺɯʃ-ʽʥʬʝʢʮʽʻʶ, 

ʥʝʡʨʦʟʘʧʘʣʝʥʥʷʤ, ʧʩʠʭʽʯʥʠʤʠ ʽ ʥʝʚʨʦʣʦʛʽʯʥʠʤʠ ʩʫʧʫʪʥʽʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, 

ʱʦ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʽʰʦʛʦ ʚʠʚʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʩʠʭʽʯʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʷʤʠʤ ʥʘʩʣʽʜʢʦʤ ʥʝʚʨʦʧʘʪʦʣʦʛʽʾ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ɺɯʃ-

ʽʥʬʝʢʮʽʻʶ, ʘʣʝ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʧʩʠʭʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʯʠʥʥʠʢʦʤ ʨʠʟʠʢʫ 

ʟʘʨʘʞʝʥʥʷ ɺɯʃ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ʧʽʩʣʷ 

ʩʝʨʦʢʦʥʚʝʨʩʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ  ̔ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɿʘ ʦʮʽʥʢʘʤʠ 

ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɺʆʆɿ), ʫ 2015 ʨʦʮʽ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ 
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ʙʫʣʦ ʽʥʬʽʢʦʚʘʥʦ 36,7 ʤʽʣʴʡʦʥʽʚ ʯʦʣʦʚʽʢ, ʟ ʷʢʠʭ 2,1 ʤʽʣʴʡʦʥʘ ʙʫʣʠ ʽʥʬʽʢʦʚʘʥʽ ʚ 

ʪʦʤʫ ʞ ʨʦʮʽ (http://www.who.int/hiv/data/en). ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʚʠʚʯʘʶʪʴ ʧʽʜʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʟ ɺɯʃ / ʉʅɯɼʆʄ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʯʘʩʪʦʪʘ 

ʧʩʠʭʽʘʪʨʠʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʚʢʣʶʯʘʶʯʠ ʟʣʦʚʞʠʚʘʥʥʷ ʧʩʠʭʦʘʢʪʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʜʝʧʨʝʩʽʶ, ʇʊʉʈ, ʧʦʨʫʰʝʥʥʷ ʩʥʫ ʽ ʧʩʠʭʦʟ, ʫ 1,5-8 ʨʘʟ ʚʠʱʝ ʫ ɺɯʃ-

ʽʥʬʽʢʦʚʘʥʠʡ ʧʦʧʫʣʷʮʽʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʘʙʦ ʥʝʽʥʬʽʢʦʚʘʥʠʭ. 

ʍʦʯʘ ʽ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʟʘʛʘʣʴʥʠʡ ʢʦʥʩʝʥʩʫʩ ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʱʦ ʧʩʠʭʽʘʪʨʠʯʥʽ 

ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʙʘʛʘʯʫʶʪʴʩʷ ʫ ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʦʮʽʥʢʠ 

ʧʦʰʠʨʝʥʦʩʪʽ ʚʘʨʽʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʜʝʤʦʛʨʘʬʽʾ ʩʫʙ'ʻʢʪʘ, ʢʨʠʪʝʨʽʾʚ ʩʢʨʠʥʽʥʛʫ 

ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ, ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʽ ʨʦʢʫ, ʫ ʷʢʦʤʫ 

ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʪʫʧ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʘʥʪʠʨʝʪʨʦʚʽʨʫʩʥʦʾ ʪʝʨʘʧʽʾ 

(ʂɸʈʊ) ʪʘʢʦʞ ʻ ʢʣʶʯʦʚʦʶ ʟʤʽʥʥʦʶ. ʋ 2015 ʨʦʮʽ ʙʣʠʟʴʢʦ 46% ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʤʘʣʠ ʜʦʩʪʫʧ ʜʦ ʂɸʈʊ, ʧʨʠ ʮʴʦʤʫ ʛʣʦʙʘʣʴʥʝ ʦʭʦʧʣʝʥʥʷ 

ʂɸʈʊ ʟʙʽʣʴʰʫʚʘʣʦʩʷ ʽʟ ʰʚʠʜʢʽʩʪʶ 4-5% ʚ ʨʽʢ. ʍʦʯʘ ʂɸʈʊ ʧʨʠʛʥʽʯʫʻ 

ʨʝʧʣʽʢʘʮʽʶ ʚʽʨʫʩʫ ʽ ʧʦʜʦʚʞʫʻ ʞʠʪʪʷ, ʚʽʥ ʥʝ ʟʤʽʛ ʧʦʚʥʽʩʪʶ ʫʩʫʥʫʪʠ ʩʠʤʧʪʦʤʠ 

NeuroAIDS. ɿʙʽʣʴʰʫʶʯʠ ʦʯʽʢʫʚʘʥʫ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ, ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʜʦ ʂɸʈʊ 

ʤʦʞʝ ʬʘʢʪʠʯʥʦ ʧʽʜʚʠʱʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʭʨʦʥʽʯʥʠʭ ʧʩʠʭʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʟ HAND. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʚʘʞʢʦʾ ɺɯʃ-ʜʝʤʝʥʮʽʾ ʧʽʩʣʷ ʧʦʷʚʠ ʂɸʈʊ, ʩʫʧʫʪʥʻ ʟʙʽʣʴʰʝʥʥʷ ʣʝʛʢʠʭ ʽ 

ʧʦʤʽʨʥʠʭ ʬʦʨʤ HAND ʧʨʠʚʝʣʦ ʜʦ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʠʭ ʦʮʽʥʦʢ ʧʦʰʠʨʠʥʦʩʪʽ. ʋ 

ʮʴʦʤʫ ʩʚʽʪʽ, ʱʦ ʤʽʥʷʻʪʴʩʷ, ʽʩʥʫʻ ʟʥʘʯʥʘ ʧʦʪʨʝʙʘ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʽ ʪʷʞʢʽʩʪʴ ʩʫʧʫʪʥʽʭ ʧʩʠʭʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ɺɯʃ-

ʽʥʬ̔ʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʇʩʠʭʽʯʥʽ ʩʪʘʥʠ, ʩʫʧʫʪʥʽ ɺʽʣ-ʽʥʬʝʢʮʽʾ, ʤʦʞʫʪʴ ʧʦʛʽʨʰʠʪʠ 

ʢʣʽʥʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ. ʅʝʜʘʚʥʻ ʜʦʩʣʽʜʞʝʥʥʷ  ʧʨʠʯʠʥ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

ʜʦʨʦʩʣʠʭ ʧʘʮʽʻʥʪʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ 9% ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ ʥʘ ʧ'ʷʪʠ ʢʦʥʪʠʥʝʥʪʘʭ ʙʫʣʠ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʩʠʭʽʯʥʠʤʠ ʨʦʟʣʘʜʘʤʠ. ʋ ɭʚʨʦʧʽ ʮʝ ʯʠʩʣʦ ʜʦʩʷʛʣʦ 13%, ʽ ʻʜʠʥʦʶ 

ʯʘʩʪʽʰʦʶ ʧʨʠʯʠʥʦʶ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʙʫʣʘ ʉʅɯɼ-ʘʩʦʮʽʡʦʚʘʥʘ ʽʥʬʝʢʮʽʷ. ʅʘʚʽʪʴ ʫ 

ɺɯʃ-ʽʥʬʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʥʝ ʧʦʪʨʽʙʥʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʶ, ʧʩʠʭʽʘʪʨʠʯʥʽ  

ʩʪʘʥʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʦʛʘʥʠʤ ʢʣʽʥʽʯʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʤ 

ʧʦʢʘʟʥʠʢʘʤ ʩʤʝʨʪʥʦʩʪʽ, ʱʦ ʯʘʩʪʢʦʚʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʧʨʠʭʠʣʴʥʦʩʪʽ ʜʦ 

http://www.who.int/hiv/data/en
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ʣʽʢʫʚʘʥʥʷ. ɼʽʡʩʥʦ, ʜʝʢʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʣʽʢʫʚʘʥʥʷ ʩʠʤʧʪʦʤʽʚ 

ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʤʦʞʝ ʧʦʣʽʧʰʠʪʠ ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʂɸʈʊ, ʧʽʜʢʨʝʩʣʶʶʯʠ 

ʚʘʞʣʠʚʽʩʪʴ ʦʙʣʽʢʫ ʩʫʧʫʪʥʽʭ ʧʩʠʭʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʨʘʤʢʘʭ ʜʽʘʛʥʦʩʪʠʢʠ ʽ 

ʣʽʢʫʚʘʥʥʷ NeuroAIDS. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʇʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʥʘʩʪʨʦʶ, ʧʦʚ'ʷʟʘʥʽ ʟ ɺɯʃ, 

ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʠʤʧʪʦʤʠ ʪʨʠʚʦʛʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʙʽʣʴʰʝʥʘ ʧʦʰʠʨʝʥʽʩʪʴ 

ʪʨʠʚʦʞʥʠʭ ʨʦʟʣʘʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʪʨʠʚʦʞʥʠʡ ʨʦʟʣʘʜ ʽ ʇʊʉʈ. 

ʅʝʡʨʦʙʽʦʣʦʛʽʷ ʇʊʉʈ ʚʢʣʶʯʘʻ ʟʤʽʥʠ ʦʩʽ ʛʽʧʦʪʘʣʘʤʫʩʘ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 

ʛʽʧʦʬʽʟʘ (ɻʇɼ) ʽ ʧʦʨʫʰʝʥʥʷ ʢʦʨʪʠʢʘʣʴʥʦʡ ʚʝʥʪʠʣʷʮʽʾ ʤʠʛʜʘʣʠʥʠ. ɺʚʘʞʘʻʪʴʩʷ, 

ʱʦ ʮʽ ʟʤʽʥʠ ʚ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʥʘʚ'ʷʟʣʠʚʠʭ, ʩʪʨʘʰʥʠʭ ʩʧʦʛʘʜʽʚ, 

ʛʽʧʝʨʘʢʪʠʚʥʦʩʪʽ ʽ ʥʽʯʥʠʭ ʢʦʰʤʘʨʽʚ. ʍʦʯʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʟ ʜʦʢʣʽʥʽʯʥʠʭ 

ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʣʘ ʪʨʠʚʘʣʝ ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʽ ʛʦʨʤʦʥʽʚ 

ʩʪʨʝʩʫ, ʚʠʢʣʠʢʘʥʠʭ ɺɯʃ-ʽʥʬʝʢʮʽʻʶ, ʱʝ ʥʘʣʝʞʠʪʴ ʚʠʟʥʘʯʠʪʠ ʝʤʧʽʨʠʯʥʦ, ʯʠ 

ʟʤʽʥʶʶʪʴ ʮʽ ʩʪʽʡʢʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʦʛʨʝʩ ʇʊʉʈ ʘʙʦ ʚʠʤʘʛʘʶʪʴ ʦʢʨʝʤʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ (ʪʦʙʪʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ. ʽ 

ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʧʽʜʭʦʜʽʚ). 
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ɼʀɸɻʅʆʉʊʀʏɽʉʂʆɽ ɿʅɸʏɽʅʀɽ ʈɸɼʀʆʃʆɻʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ 

ʆɹʉʃɽɼʆɺɸʅʀʗ ɹʆʃʔʅʓʍ ʉ ɿɸɹʆʃɽɺɸʅʀʗʄʀ ʇʆʃʆʉʊʀ ʅʆʉɸ 

ʀ ʆʂʆʃʆʅʆʉʆɺʓʍ ʇɸɿʋʍ 

 

ʊʢʘʯʝʚʘ ʉʚʝʪʣʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʃʆʈ-ʚʨʘʯ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ  

ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ  

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ. ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʋʢʨʘʠʥʘ 

 

ɼʦ ʧʦʷʚʣʝʥʠʷ ʂʊ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʠʥʫʩʦʚ 

ʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʢʘʟʳʚʘʣʘ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʠ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʦʯʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʂʊ, ʘ ʪʘʢ ʞʝ ʄʈʊ [5]. 

ɻʦʚʦʨʷ ʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʥʦʩʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʝʜʦʩʪʘʚʣʷʝʤ ʜʘʥʥʳʝ ʘʥʘʣʠʟʘ ʂʊ ʠ ʉʂʊ ʧʨʠʜʘʪʦʯʥʳʭ 

ʧʘʟʫʭ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ. 

ʆʙʩʪʫʢʮʠʷ ʦʩʪʠʦʤʝʘʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʚʝʥʴʝʚ ʧʘʪʦʛʝʥʝʟʘ ʭʨʦʥʠʯʝʩʢʦʛʦ ʨʠʥʦʩʠʥʫʩʠʪʘ [6]. ʂʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʦʚ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʜʨʝʥʘʞʘ ʧʘʟʫʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʚʘʨʠʘʥʪʦʚ 

ʨʘʟʚʠʪʠʷ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʥʦʩʘ ʠ ʥʦʩʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʤ ʥʝ ʚʩʝʛʜʘ 

ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʦʡʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʪʘʢʞʝ ʯʘʩʪʴ ʠʟ 

ʥʠʭ ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʣʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʨʝʮʠʜʠʚʠʨʦʚʘʥʥʦʶ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʨʠʥʦʩʠʥʫʩʠʪʘ, ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ [7]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤʠ ʠ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʃʆʈ ʦʨʛʘʥʦʚ. 

ʀʪʘʢ, KT: 

ʇʦʟʚʦʣʷʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʘʥʘʪʦʤʠʶ ʩʠʥʫʩʦʚ ʠ ʩʪʨʫʢʪʫʨ ʧʦʣʦʩʪʠ ʥʦʩʘ. 
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ʇʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʭʘʨʘʢʪʝʨʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʠʭ ʚʣʠʷʥʠʠ ʥʘ 

ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚʥʫʪʨʠʥʦʩʦʚʳʭ ʩʪʨʫʢʪʫʨ. 

ʉʣʫʞʠʪ ʢʘʨʪʦʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʦ 

ʦʧʝʨʘʮʠʠ ʠ ʧʫʪʝʚʦʜʠʪʝʣʝʤ ʜʣʷ ʭʠʨʫʨʛʘ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ. 

ʎʝʣʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ: 

ɼʠʘʛʥʦʩʪʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʦʣʦʩʪʠ 

ʥʦʩʘ ʠ ʧʘʟʫʭʘʭ. 

ɺʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʝʮʠʜʠʚʠʨʦʚʘʥʠʶ ʩʠʥʫʩʠʪʘ. 

ɼʝʪʘʣʠʟʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ 

ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ, ʩʧʦʩʦʙʥʳʭ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ, ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ [2]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɻʋ çʅʇʄ ʈɼʎ ʄɿ ʋʢʨʘʠʥʳè 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 72 ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤ ʣʝʯʝʥʠʠ 

ʃʆʈ ʚʨʘʯʘ ʂɼʆ. ʀʟ ʥʠʭ 42 ʞʝʥʱʠʥʳ ʠ 30 ʤʫʞʯʠʥ, ʚʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ ʦʪ 18 

ʜʦ 73 ʣʝʪ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʨʦʭʦʜʠʣʠ ʢʫʨʩ ʣʝʯʝʥʠʷ ʠ ʢʦʤʧʣʝʢʩ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ [1, 3]. ʇʦ 

ʧʦʢʘʟʘʥʠʷʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷʤ ʥʘʟʥʘʯʘʣʦʩʴ ʂʊ ʠʣʠ 

ʄʈʊ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʫʯʠʪʳʚʘʣʦʩʴ: ʢʘʯʝʩʪʚʦ ʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʣʫʯʝʚʘʷ ʥʘʛʨʫʟʢʘ, ʠ ʢʦʥʪʠʥʛʝʥʪ 

ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʡʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʚʝʩ, ʚʦʟʨʘʩʪ, ʥʘʣʠʯʠʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ).  

ʈʘʟʣʠʯʘʶʪ:  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʪʦʤʦʛʨʘʬʳ; 

ʉʧʠʨʘʣʴʥʳʝ ʪʦʤʦʛʨʘʬʳ, ʤʥʦʛʦʩʣʦʡʥʳʝ ʩʧʠʨʘʣʴʥʳʝ ʪʦʤʦʛʨʘʬʳ; 

ʂʦʥʫʩʥʦ-ʣʫʯʝʚʦʡ ʂʊ 

ʅʘʠʙʦʣʝʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʮʝʥʥʦʡ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʟʦʚ ʚ ʪʨʝʭ ʧʨʦʝʢʮʠʷʭ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʪʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʘʥʘʪʦʤʠʠ ʥʦʩʘ ʠ ʩʠʥʫʩʦʚ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ: ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʂʊ ʠ ʉʂʊ 

ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʥʦʩʘ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʨʠʥʦʩʠʥʫʩʠʪʦʤ ʩ ʧʦʣʠʧʦʟʦʤ ʠ ʙʝʟ ʥʝʛʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʇʇʅ. 

 ɸʥʦʤʘʣʠʠ ʩʪʨʦʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʥʦʩʦʚʦʡ ʨʘʢʦʚʠʥʳ: 

ɹʫʣʣʝʟʥʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʩʨʝʜʥʝʡ ʥʦʩʦʚʦʡ ʨʘʢʦʚʠʥʳ ï ʥʘʣʠʯʠʝ ʚ ʪʦʣʱʝ 

ʨʘʢʦʚʠʥʳ ʧʥʝʚʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ (ʨʠʩ. 1), 

ʯʘʩʪʦ ʚʳʟʳʚʘʣʘ ʜʝʚʠʘʮʠʶ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ, 

ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʠʟʛʠʙ ʩʨʝʜʥʝʡ ʥʦʩʦʚʦʡ ʨʘʢʦʚʠʥʳ ï ʘʪʠʧʠʯʥʘʷ ʬʦʨʤʘ 

ʨʘʢʦʚʠʥʳ, ʥʠʞʥʠʡ ʢʨʘʡ ʢʦʪʦʨʦʡ ʟʘʛʥʫʪ ʣʘʪʝʨʘʣʴʥʦ ï ʦʙʥʘʨʫʞʝʥʳ ʫ 24% 

ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ. 

ʇʘʪʦʣʦʛʠʷ ʢʨʶʯʢʦʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ: ʛʠʧʝʨʪʨʦʬʠʷ (14,6%) ʠ ʛʠʧʦʧʣʘʟʠʷ ï 

ʘʪʝʣʝʢʪʘʪʠʯʝʩʢʠʡ ʢʨʶʯʢʦʚʠʜʥʳʡ ʦʪʨʦʩʪʦʢ, ʯʘʩʪʦ ʩʦʯʝʪʘʣʩʷ ʩ ʛʠʧʦʧʣʘʟʠʝʡ 

ʤʘʢʩʠʣʣʷʨʥʦʛʦ ʩʠʥʫʩʘ ʚ 4,5% ʩʣʫʯʘʷʭ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʟʘʛʥʫʪʳʡ ʩʚʦʙʦʜʥʳʡ 

ʤʝʜʠʘʣʴʥʳʡ ʢʨʘʡ ʦʪʨʦʩʪʢʘ ʛʠʧʝʨʧʥʝʚʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʨʶʯʢʦʚʠʜʥʳʡ ʦʪʨʦʩʪʦʢ 

ï 8,2%. 

ɻʠʧʝʨʪʨʦʬʠʷ ʢʣʝʪʦʢ Agger nasi ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʪʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ ï 

ʦʪʤʝʯʘʣʦʩʴ ʚ 21% ʩʣʫʯʘʝʚ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʠʥʫʩʠʪʘ ʧʝʨʝʜʥʝʡ ʛʨʫʧʧʳ ʇʇʅ (ʨʠʩ. 

2) 

                     

ʈʠʩ. 1.   ʀʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ 

ʥʦʩʦʚʦʡ ʨʘʢʦʚʠʥʳ 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʷ ʧʝʨʝʜʥʝʡ ʛʨʫʧʧʳ 

ʇʇʅ 

 

ʀʥʬʨʘʦʨʙʠʪʘʣʴʥʳʝ ʢʣʝʪʢʠ (ɻʘʣʣʝʨʘ) ʫ 8% ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʛʘʡʤʦʨʠʪʦʤ, ʩʬʝʥʦ-ʵʪʤʦʠʜʘʣʴʥʳʝ ʠʣʠ ʢʣʝʪʢʠ ʆʥʦʜʠ ʫ 2% ʫ ʙʦʣʴʥʳʭ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʡʤʦʨʦʩʬʝʥʦʵʜʠʪʦʤ (ʩʬʝʥʦʠʜʠʪʦʤ ʠ ʧʘʪʦʣʦʛʠʝʡ ʟʘʜʥʝʡ ʛʨʫʧʧʳ 
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ʢʣʝʪʦʢ ʨʝʰʝʪʯʘʪʦʛʦ ʣʘʙʠʨʠʥʪʘ), ʩʫʧʨʘʦʨʙʪʘʣʴʥʳʝ ʚ 9% ʩʣʫʯʘʝʚ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʬʨʦʥʪʦʵʪʤʦʠʜʠʪʘ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʩʨʝʟ ʯʝʨʝʟ ʦʩʪʠʦʤʝʘʪʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʠʣʠ ʥʘ 1 ʩʤ 

ʩʟʘʜʠ ʦʪ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʩʨʝʜʥʝʡ ʥʦʩʦʚʦʡ ʨʘʢʦʚʠʥʳ. ʅʘ ʵʪʦʤ ʩʨʝʟʝ 

ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ: ʩʨʝʜʥʷʷ ʥʦʩʦʚʘʷ ʨʘʢʦʚʠ-

ʥʘ, ʝʝ ʧʨʠʢʨʝʧʣʝʥʠʝ ʢ ʧʨʦʜʳʨʷʚʣʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ, ʢʨʶʯʢʦʚʠʜʥʳʡ ʦʪʨʦʩʪʦʢ ï 

ʩʚʦʙʦʜʥʳʡ ʢʨʘʡ, ʨʝʰʝʪʯʘʪʳʡ ʧʫʟʳʨʝʢ bulla ethmoidales. ʏʝʨʝʟ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʚʘʞʥʝʡʰʠʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʅʘ ʵʪʦʤ ʩʨʝʟʝ ʚʘʞʥʦ 

ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʛʣʫʙʠʥʫ ʚʦʨʦʥʢʠ ʠʣʠ infundibulum. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʩʦʪʳ ʢʨʶʯʢʦʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ: ʚ 70% ʩʣʫʯʘʝʚ ʚʩʪʨʝʯʘʣʘʩʴ ʥʦʨʤʘʣʴʥʘʷ 

infundibulum ʩ ʚʳʩʦʪʦʡ Pr. Uncinatus ï 2-4 ʤʤ; ʛʣʫʙʦʢʘʷ ʠ ʫʟʢʘʷ ʚʦʨʦʥʢʘ 

ʦʪʤʝʯʝʥʘ ʚ 25%, ʧʨʠ ʚʳʩʦʪʝ Pr. Uncinatus ʙʦʣʝʝ 4 ʤʤ, ʯʘʩʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʠʥʬʨʘʦʨʙʠʪʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ Haller ʠ ʤʝʣʢʘʷ ʠ ʰʠʨʦʢʘʷ ʚʦʨʦʥʢʘ ʧʨʠ ʚʳʩʦʪʝ 

Pr. Uncinatus ʤʝʥʝʝ 2 ʤʤ ʚʳʷʚʣʷʣʘʩʴ ʢʨʘʡʥʝ ʨʝʜʢʦ ï ʚ 5% ʩʣʫʯʘʝʚ 

ʨʘʜʠʦʜʠʘʛʥʦʩʪʠʢʠ. 

ʄʝʪʦʜʠʢʘ ʄʈʊ: 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʘʢʩʠʘʣʴʥʘʷ, ʢʦʨʦʥʘʨʥʘʷ ʠ ʩʘʛʠʪʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʠ. 

ʂʘʞʜʘʷ ʧʨʦʝʢʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʠʝʤ ʊɯ, ʊ2 ï 

ʚʟʚʝʰʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ï 

ʧʨʦʪʦʥʦʚ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

MPT ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ ï ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ʄʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʣʶʙʦʡ ʧʣʦʩʢʦʩʪʠ ʙʝʟ ʧʝʨʝʤʝʥʳ ʧʦʣʦʞʝʥʠʷ 

ʧʘʮʠʝʥʪʘ 

ʄʝʣʢʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʝʜʤʝʪʳ ʥʝ ʜʘʶʪ ʘʨʪʝʬʘʢʪʦʚ ʥʘ ʄʈ-ʪʦʤʦʛʨʘʤʤʘʭ 

ɼʘʝʪ ʣʫʯʰʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʘʪʴ 

ʥʦʨʤʘʣʴʥʫʶ, ʚʦʩʧʘʣʝʥʥʫʶ ʠʣʠ ʦʧʫʭʦʣʝʚʫʶ ʪʢʘʥʴ 

ʅʝʜʦʩʪʘʪʢʠ ʄʈʊ: 

ʅʝʩʧʝʮʠʬʠʯʥʦʩʪʴ ï ʨʘʟʣʠʯʥʳʝ ʪʢʘʥʠ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʄʈ-ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʳʩʦʢʘʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ï ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʩʣʫʯʘʡʥʳʭ 

ʥʘʭʦʜʦʢ ʧʨʠʚʦʜʠʪ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʦʰʠʙʢʘʤ ʠ ʛʠʧʝʨʜʠʘʛʥʦʩʪʠʢʝ ʮʝʣʦʛʦ ʨʷʜʘ 

ʩʦʩʪʦʷʥʠʡ. 

ʍʨʦʥʠʯʝʩʢʠʡ ʨʠʥʦʩʠʥʫʩʠʪ ï ʟʘʙʦʣʝʚʘʥʠʝ, ʪʨʝʙʫʶʱʝʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʝʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʩʦʯʝʪʘʥʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʨʠʥʦʩʠʥʫʩʦʭʠʨʫʨʛʠʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʠ 

ʘʜʝʢʚʘʪʥʫʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʣʝʯʝʥʠʠ ʚʳʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ. 

ʇʨʠʯʠʥʳ ʧʝʨʩʠʩʪʝʥʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, 

ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʧʨʠʤʝʥʷʝʤʦʝ ʣʝʯʝʥʠʝ, ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʦʡ ʠ ʧʨʝʜʤʝʪʦʤ 

ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʫʯʥʦʛʦ ʧʦʠʩʢʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʙʠʣʠʪʘʮʠʠ. / ɸ.ɺ. ʇʠʜʘʝʚ, ʀ.ʀ. ʂʫʪʴʢʦ, 

ʆ.ɸ. ʇʘʥʯʝʥʢʦ// ʈʝʘʙʠʣʠʪʘʮʠʷ ʠ ʘʙʠʣʠʪʘʮʠʷ ʯʝʣʦʚʝʢʘ. ʀʥʪʝʛʨʘʪʠʚʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʩʙ. ʥʘʫʯ. ʨʘʙʦʪ / ʇʦʜ ʨʝʜ. ʧʨʦʬ. ʆ.ɸ. ʇʘʥʯʝʥʢʦ ï 
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ʆʇʓʊ ʇʈʀʄɽʅɽʅʀʗ ʂɸʈʀʇɸʀʅɸ ɺ ʂʆʄʇʃɽʂʉʅʆʄ ʃɽʏɽʅʀʀ 

ɻʈʓɾ ʄɽɾʇʆɿɺʆʅʂʆɺʓʍ ɼʀʉʂʆɺ ɺ ʋʉʃʆɺʀʗʍ ɼʅɽɺʅʆɻʆ 

ʉʊɸʎʀʆʅɸʈɸ 

 

ʊʢʘʯʝʥʢʦ ɺʣʘʜʠʤʠʨ ʃʝʦʥʠʜʦʚʠʯ 

ɿʘʚʝʜʫʶʱʠʡ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ                                                  

ɻʋ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ  

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ. ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʛʨʳʞ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ 

ʙʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ [1, 3, 5]. ʊʘʢ ʢʘʢ ʧʨʠ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʦʪʤʝʯʘʶʪʩʷ ʯʘʩʪʳʝ ʦʩʣʦʞʥʝʥʠʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ ʠ 

ʨʝʮʠʜʠʚʳ ʫʜʘʣʝʥʥʳʭ ʛʨʳʞ ʜʦ 40. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʂʘʨʠʧʘʠʥʦʤ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʅʇʂ ɸʉ-ʂʆʄ). ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʛʨʳʞʘʤʠ 

ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 100 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʯʝʣʦʚʝʢ. 

ʂʘʨʠʧʘʠʥ ï ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʡ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʬʝʨʤʝʥʪʳ (ʧʘʧʘʠʥ, ʭʠʤʦʧʘʧʘʠʥ, 

ʧʨʦʪʝʠʥʘʟʘ, ʣʠʟʦʮʠʥ). ɼʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʢʦʣʣʘʛʝʥʦʚʳʝ ʭʨʷʱʝʚʳʝ ʪʢʘʥʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʤʝʞʧʦʟʚʦʥʢʦʚʳʝ ʜʠʩʢʠ ʠ 

ʪʢʘʥʠ ʛʨʳʞʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʂʘʨʠʧʘʠʥʘ ʚʚʝʜʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, 

ʛʨʳʞʘ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʩʪʘʥʦʚʠʪʩʷ ʤʷʛʢʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʩʚʦʙʦʞʜʝʥʠʶ ʩʜʘʚʣʝʥʥʦʛʦ ʥʝʨʚʥʦʛʦ ʢʦʨʝʰʢʘ ʠ ʩʦʩʫʜʦʚ, ʫʤʝʥʴʰʝʥʠʶ ʙʦʣʝʡ, 

ʫʩʪʨʘʥʝʥʠʶ ʦʥʝʤʝʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʛʨʳʞ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʂʘʨʠʧʘʠʥ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥʳ 221 ʧʘʮʠʝʥʪ (126 

ʞʝʥʱʠʥ, 95 ʤʫʞʯʠʥ; ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 46,9 Ñ 3,7 ʛʦʜʘ) ʩ ʟʘʜʥʠʤʠ ʠ ʟʘʜʥʝ-

ʙʦʢʦʚʳʤʠ ʛʨʳʞʘʤʠ.  ʇʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʣʝʯʝʥʠʝ ʚ ʜʥʝʚʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʧʩʠʭʦ-
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ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʦʤʘʪʦʬʦʨʤʥʦʛʦ 

ʙʦʣʝʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ (F45.4 ʧʦ ʄʂɹ 10), ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʛʨʳʞ 

ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ (ʄ 50,8) ʠ ʧʦʷʩʥʠʯʥʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ (ʄ 51,8). ɿʘʙʦʣʝʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩʦ ʩʪʨʝʩʩʦʚʳʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠ ʦʩʪʝʦʭʦʥʜʨʦʟʦʤ ʧʦʟʚʦʥʦʯʥʠʢʘ [2, 4]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ, ʧʦʤʠʤʦ ʦʙʱʝ-ʢʣʠʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʩʧʠʨʘʣʴʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʦʤʦʛʨʘʬʠʶ (ʉʂʊ), ʧʨʦʚʦʜʠʤʫʶ ʥʘ 

ʢʦʤʧɹʁʪʝʨʥʦʤ ʪʦʤʦʛʨʘʬʝ SOMATOM AR ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. ɺ ʰʝʡʥʦʤ 

ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠʟʫʯʘʣʠʩʴ ʜʠʩʢʠ ʉ2 ï ʉ7, ʘ ʚ ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʦʤ 

ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʜʠʩʢʠ L2 ï S1. ɺʩʝʤ ʙʦʣʴʥʳʤ (100% n=221) ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʣʝʯʝʥʠʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʂʘʨʠʧʘʠʥʦʤ: ʜʚʘ ʢʫʨʩʘ ʧʦ 20 ʧʨʦʮʝʜʫʨ ʩ 

ʧʝʨʝʨʳʚʘʤʠ ʤʝʞʜʫ ʢʫʨʩʘʤʠ 1 ʤʝʩʷʮ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ: 1 ʬʣʘʢʦʥ 

ʂʘʨʠʧʘʠʥʘ ʨʘʟʚʦʜʠʣʩʷ 10 ʤʣ 0.9% ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

3-5 ʢʘʧ. ʈʘʩʪʚʦʨʘ ɼʠʤʝʢʩʠʜʘ, ʠ 5 ʤʣ 2,5% ʨʘʩʪʚʦʨʘ ʕʫʬʠʣʣʠʥʘ ʜʣʷ ʣʫʯʰʝʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʢʦʞʫ. ʈʘʩʪʚʦʨ ʥʘʥʦʩʠʣʩʷ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ 

ʙʫʤʘʛʫ, ʨʘʟʤʝʱʝʥʥʫʶ ʥʘ ʧʨʦʢʣʘʜʢʘʭ ʵʣʝʢʪʨʦʜʘ. ʈʘʟʤʝʨʳ ʵʣʝʢʪʨʦʜʘ 50 ʩʤ2, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʢʣʘʜʦʢ 37-39 0 ʉ. ʂʘʨʠʧʘʠʥ ʚʚʦʜʠʣʩʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʦʪ 

ʘʧʧʘʨʘʪʘ BTL-6 ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʦʣʶʩʘ, ʩʠʣʘ ʪʦʢʘ 10-15 ʤɸ, ʚʨʝʤʷ 

ʧʨʦʮʝʜʫʨʳ 15-20 ʤʠʥ. ʊʘʢ ʞʝ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʤʘʩʩʘʞ ʠ ʃʌʂ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂʣʠʥʠʯʝʩʢʠ ʫ ʙʦʣʴʥʳʭ ʜʦ ʣʝʯʝʥʠʷ ʚʳʷʚʣʷʣʠ 

ʮʝʨʚʠʢʘʣʛʠʶ, ʮʝʨʚʠʢʦʙʨʘʭʠʘʣʛʠʶ (ʦʜʥʦ- ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʶʶ), ʚʝʨʪʝʙʨʦ-

ʙʘʟʠʣʣʷʨʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʦ ʩʪʘʪʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʣʶʤʙʘʣʛʠʶ, ʣʶʤʙʦʠʰʘʣʛʠʶ ʩ ʜʚʠʛʘʪʝʣʴʥʳʤʠ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

ʇʦ ʜʘʥʥʳʤ Sʂʊ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʟʘʜʥʠʝ ʩʨʝʜʠʥʥʳʝ 

(38,9%, n=86), ʧʘʨʘʤʝʜʠʘʥʥʳʝ (27,1%, n=60) ʠ ʠʥʪʨʘʬʦʨʘʤʠʥʘʣʴʥʳʝ (33,9%, 

n=75) ʛʨʳʞʠ ʜʠʩʢʦʚ, ʚʳʟʳʚʘʶʱʠʝ ʚʳʰʝʦʧʠʩʘʥʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ 

ʩʠʤʧʪʦʤʘʪʠʢʫ ʥʘ ʬʦʥʝ ʦʩʪʝʦʭʦʥʜʨʦʟʘ (91,4%, n=202), ʩʧʦʥʜʠʣʝʟʘ (76,9% 

n=170). ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʣʝʯʝʥʠʷ ʧʨʠ ʢʦʥʪʨʦʣʴʥʦʤ Sʂʊ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʙʦʣʴʥʳʭ (98,2%, n=217) ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʝʜʥʝʝ-ʟʘʜʥʠʭ 
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ʛʨʳʞ ʥʘ 2-5ʤʤ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʝʝ ʦʙʲʝʤʘ ʥʘ ʪʨʝʪʴ ʠʣʠ ʥʘʧʦʣʦʚʠʥʫ. ʇʦ 

ʦʢʦʥʯʘʥʠʶ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʥʘ, ʨʝʛʨʝʩʩ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʫʤʝʥʴʰʝʥʠʝ ʠʣʠ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʙʦʣʝʡ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʡ, ʩʪʘʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ. ɺ ʝʜʠʥʠʯʥʳʭ 

ʩʣʫʯʘʷʭ- 4(1,8%) ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ ʦʙʲʝʤʘ ʛʨʳʞʠ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʧʨʝʞʥʠʤʠ. 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʙʦʣʝʝ 98%) ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ 

ʂʘʨʠʧʘʠʥʦʤ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʛʨʳʞ ʤʝʞʧʦʟʚʦʥʢʦʚʥʳʭ ʜʠʩʢʦʚ ʠ 

ʧʨʦʪʨʫʟʠʡ ʚ ʫʩʣʦʚʠʷʭ  ʜʥʝʚʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʙʠʣʠʪʘʮʠʠ. / ɸ.ɺ. ʇʠʜʘʝʚ, ʀ.ʀ. 

ʂʫʪʴʢʦ, ʆ.ɸ. ʇʘʥʯʝʥʢʦ// ʈʝʘʙʠʣʠʪʘʮʠʷ ʠ ʘʙʠʣʠʪʘʮʠʷ ʯʝʣʦʚʝʢʘ. 

ʀʥʪʝʛʨʘʪʠʚʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʩʙ. ʥʘʫʯ. ʨʘʙʦʪ / ʇʦʜ ʨʝʜ. ʧʨʦʬ. 

ʆ.ɸ. ʇʘʥʯʝʥʢʦ ï ʂʠʝʚ: ʂɺɯʎ, 2004. ï 8-18 ʩ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ / ʆ.ɸ. ʇʘʥʯʝʥʢʦ, ʅ.ɺ. ɹʘʥʯʫʢ, 
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ʄʆʈʌʆʄɽʊʈʀʏʅɯ ʇɸʈɸʄɽʊʈʀ 

ɼʆɺɾʀʅʀ ʇʆʊʀʃʀʏʅʆɰ ʏɸʉʊʂʀ ɺɽʃʀʂʆɻʆ ʄʆɿʂʋ 

 

ʊʨʘʯ ʆʣʴʛʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ 

ʂʘʬʝʜʨʘ ʛʽʩʪʦʣʦʛʽʾ, ʮʠʪʦʣʦʛʽʾ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʦʪʠʣʠʯʥʘ ʯʘʩʪʢʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʙʫʜʦʚʠ, ʩʪʨʫʢʪʫʨʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʚôʷʟʢʽʚ 

ʟ ʽʥʰʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺʠʚʯʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʨʽʟʥʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ ʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʪʽ 

ʤʘʻ ʚʢʨʘʡ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʢʣʽʥʽʮʽ ʜʣʷ ʥʝʡʨʦʭʽʨʫʨʛʽʾ, ʦʬʪʘʣʴʤʦʣʦʛʽʾ ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʥʘʫʢ. 

ʄʝʪʘ: ʤʝʪʦʜʦʤ ʤʦʨʬʦʤʝʪʨʽʾ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʜʦʚʞʠʥʠ ʧʦʪʠʣʠʯʥʦʾ 

ʯʘʩʪʢʠ ʚʝʣʠʢʦʛʦ ʤʦʟʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ ʯʝʨʝʧʘ ʪʘ ʩʪʘʪʽ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘʛʘʣʦʤ ʚʠʚʯʝʥʦ 100 ʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʣʶʜʝʡ (200 ʧʽʚʢʫʣʴ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ), ʱʦ ʤʝʰʢʘʣʠ ʚ ʤ. ʍʘʨʢʽʚ ʪʘ ʡʦʛʦ ʦʙʣʘʩʪʽ (ʋʢʨʘʾʥʘ), ʷʢʽ 

ʧʦʤʝʨʣʠ ʚʽʜ ʧʨʠʯʠʥ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʚʽʢʦʤ ʚʽʜ 21 ï ʜʦ 95 ʨʦʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʠʡ ʫ ʜʦʩʣʽʜʞʝʥʽ ʤʘʪʝʨʽʘʣ ʙʫʚ 

ʦʪʨʠʤʘʥʠʡ ʟʽ ʂʅʇ ʍʆʈ çʆʂʃè ʟʛʽʜʥʦ ʫʢʣʘʜʝʥʦʛʦ ʜʦʛʦʚʦʨʫ ʧʨʦ ʥʘʫʢʦʚʫ 

ʩʧʽʚʧʨʘʮʶ ʪʘ ʟ ʬʦʥʜʫ ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʤʘʢʨʦʩʢʦʧʽʯʥʠʡ ʪʘ ʤʘʢʨʦʤʽʢʨʦʩʢʦʧʽʯʥʠʡ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ, 

ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʽʯʥʠʡ ʤʝʪʦʜʠ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. ʄʦʨʬʦʤʝʪʨʠʯʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ (ʰʪʘʥʛʝʣʴʮʠʨʢʫʣʴ, ʣʽʥʽʡʢʘ) ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʠʪʦʢ, ʚʠʢʣʘʜʝʥʠʭ 

ʚʧʨʦʜʦʚʞ ʚʽʜʨʽʟʢʽʚ ʤʽʞ ʢʨʘʡʥʽʤʠ ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʠʭ ʦʙôʻʢʪʽʚ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʜʦʚʞʠʥʠ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʾʭ 
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ʧʨʠʩʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʞʠʥʠ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ ʯʝʨʝʧʫ ʪʘ ʩʪʘʪʽ. 

ʋ ʜʦʣʽʭʦʢʨʘʥʽʚ ʧʨʝʚʘʣʶʻ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ. ʊʘʢ ʫ 

ʯʦʣʦʚʽʢʽʚ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʜʦʨʽʚʥʶʻ ï ʄʝ=46Ĭ10-3 ʤ, ʘ ʫ 

ʞʽʥʦʢ ï ʄʝ=41,8Ĭ10-3 ʤ ʪʘ ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʫ ʯʦʣʦʚʽʢʽʚ ï 

ʄʝ=44,6Ĭ10-3 ʤ, ʘ ʫ ʞʽʥʦʢ ï ʄʝ=42,3Ĭ10-3 ʤ. ʇʨʠ ʮʴʦʤʫ, ʫ ʯʦʣʦʚʽʢʽʚ ʜʦʚʞʠʥʘ 

ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ, ʷʢ ʽ ʫ ʞʽʥʦʢ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʽ 

ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ.  

ʋ ʤʝʟʦʢʨʘʥʽʚ ʧʨʝʚʘʣʶʻ ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ. ʋ ʯʦʣʦʚʽʢʽʚ 

ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʜʦʨʽʚʥʶʻ ï ʄʝ=42,5Ĭ10-3 ʤ, ʘ ʫ ʞʽʥʦʢ ï 

ʄʝ=41Ĭ10-3 ʤ. ɼʦʚʞʠʥʘ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʫ ʯʦʣʦʚʽʢʽʚ ʜʦʨʽʚʥʶʻ 

ʄʝ=41,5Ĭ10-3 ʤ, ʘ ʫ ʞʽʥʦʢ ï ʄʝ=38,5Ĭ10-3 ʤ. ɿʘʛʘʣʦʤ ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʪʘ ʧʨʘʚʦʾ 

ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʥʝʟʥʘʯʥʠʭ ʤʝʞʘʭ. ʋ ʯʦʣʦʚʽʢʽʚ ʤʝʟʦʢʨʘʥʽʚ 

ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ, ʽ ʫ ʞʽʥʦʢ ʜʦʚʞʠʥʘ 

ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʟʥʘʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ.  

ʋ ʙʨʘʭʽʢʨʘʥʽʚ ʧʨʝʚʘʣʶʻ ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ. ʊʘʢ ʫ ʯʦʣʦʚʽʢʽʚ 

ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʜʦʨʽʚʥʶʻ ï ʄʝ=44Ĭ10-3 ʤ, ʘ ʫ ʞʽʥʦʢ ï 

ʄʝ=40,5Ĭ10-3 ʤ ʪʘ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʫ ʯʦʣʦʚʽʢʽʚ ï ʄʝ=41Ĭ10-3 

ʤ, ʘ ʫ ʞʽʥʦʢ ï ʄʝ=40Ĭ10-3 ʤ. 

ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʚʽʜʟʥʘʯʝʥʽ ʫ ʜʦʣʽʭʦʢʨʘʥʽʚ ʯʦʣʦʚʽʢʽʚ max=54Ĭ10-3 ʤ, ʣʽʚʦʾ ʧʽʚʢʫʣʽ ʫ ʜʦʣʽʭʦʢʨʘʥʽʚ 

ʪʘ ʙʨʘʭʽʢʨʘʥʽʚ ʯʦʣʦʚʽʢʽʚ ʪʘ ʜʦʨʽʚʥʶʻ ï max=51Ĭ10-3 ʤ. ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ 

ʜʦʚʞʠʥʠ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʝʨʝʜ ʞʽʥʦʢ ʚʽʜʟʥʘʯʝʥʽ ʫ 

ʜʦʣʽʭʦʢʨʘʥʽʚ max=49Ĭ10-3 ʤ, ʣʽʚʦʾ ʧʽʚʢʫʣʽ ï ʫ ʜʦʣʽʭʦʢʨʘʥʽʚ max=48Ĭ10-3 ʤ.  

ʅʘʡʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʚʽʜʟʥʘʯʝʥʽ ʫ ʤʝʟʦʢʨʘʥʽʚ ʞʽʥʦʢ ʪʘ ʙʨʘʭʽʢʨʘʥʽʚ ʯʦʣʦʚʽʢʽʚ ï min=33Ĭ10-3 ʤ. 

ʅʘʡʤʝʥʰʽ ʞ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʚʽʜʟʥʘʯʝʥʽ ʫ ʜʦʣʽʭʦʽʢʨʘʥʽʚ ʯʦʣʦʚʽʢʽʚ min=37Ĭ10-3 ʤ ʪʘ ʫ ʙʨʘʭʽʢʨʘʥʽʚ ʽ ʤʝʟʦʢʨʘʥʽʚ 
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ʞʽʥʦʢ min=35Ĭ10-3 ʤ. 

ɺʠʩʥʦʚʢʠ. 

ʋ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʧʦʪʠʣʠʯʥʘ ʯʘʩʪʢʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʘʻ ʚʠʨʘʞʝʥʠʡ 

ʜʽʘʧʘʟʦʥ ʤʽʥʣʠʚʦʩʪʽ ʚʩʽʭ ʨʦʟʤʽʨʽʚ ʪʘ ʬʦʨʤʠ ʟʘ ʨʘʭʫʥʦʢ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʙʫʜʦʚʠ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʯʝʨʝʧʘ. 

ɼʦʚʞʠʥʘ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʨʽʟʥʠʪʴʩʷ ʣʠʰʝ ʫ ʙʨʘʭʽʢʨʘʥʽʚ ï 

ʧʨʝʚʘʣʶʻ ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʫ ʯʦʣʦʚʽʢʽʚ. ʋ ʯʦʣʦʚʽʢʽʚ ʚʩʽʭ ʪʠʧʽʚ 

ʯʝʨʝʧʫ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʞʽʥʦʢ. 

ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʧʦʪʠʣʠʯʥʠʭ ʯʘʩʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʯʦʣʦʚʽʢʽʚ: ʫ ʜʦʣʽʭʦʢʨʘʥʽʚ ï ʧʨʘʚʦʾ max=54Ĭ10-3 ʤ, ʣʽʚʦʾ ʧʽʚʢʫʣʽ ʫ ʜʦʣʽʭʦʢʨʘʥʽʚ 

ʪʘ ʙʨʘʭʽʢʨʘʥʽʚ ï max=51Ĭ10-3 ʤ. ʋ ʞʽʥʦʢ ï ʫ ʜʦʣʽʭʦʢʨʘʥʽʚ ʧʨʘʚʦʾ max=49Ĭ10-3 ʤ, 

ʣʽʚʦʾ ʧʽʚʢʫʣʽ ï max=48Ĭ10-3 ʤ. 

ʅʘʡʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʧʨʘʚʦʾ ʧʦʪʠʣʠʯʥʦʾ ʯʘʩʪʢʠ ʚʽʜʟʥʘʯʝʥʽ ʫ 

ʤʝʟʦʢʨʘʥʽʚ ʞʽʥʦʢ ʪʘ ʙʨʘʭʽʢʨʘʥʽʚ ʯʦʣʦʚʽʢʽʚ ï min=33Ĭ10-3 ʤ., ʣʽʚʦʾ ʧʦʪʠʣʠʯʥʦʾ 

ʯʘʩʪʢʠ ï ʫ ʜʦʣʽʭʦʽʢʨʘʥʽʚ ʯʦʣʦʚʽʢʽʚ min=37Ĭ10-3 ʤ ʪʘ ʫ ʙʨʘʭʽʢʨʘʥʽʚ ʽ ʤʝʟʦʢʨʘʥʽʚ 

ʞʽʥʦʢ min=35Ĭ10-3 ʤ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺɯʊɸʃʔʅʆʉʊɯ ʇʋʃʔʇʀ ɺɯɼʅʆɺʃɽʅʀʍ ɿʋɹɯɺ 

 

ʋʜʦʜ ʆʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ʧʨʦʬʝʩʦʨ 

ʈʦʤʘʥ ʆʣʝʛ ɹʦʛʜʘʥʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ  

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʫʙʽʚ, ʫʨʘʞʝʥʠʭ ʢʘʨʽʻʩʦʤ, ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʨʝʩʪʘʚʨʘʮʽʡʥʽ ʮʝʤʝʥʪʥʽ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʨʦʟʨʽʟʥʷʶʪʴ 

ʢʦʤʧʦʟʠʪʠ ʭʽʤʽʯʥʦʛʦ ʪʘ ʩʚʽʪʣʦʚʦʛʦ ʪʚʝʨʜʥʝʥʥʷ, ʮʝʤʝʥʪʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘʡʯʘʩʪʽʰʝ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʢʣʦʽʦʥʦʤʝʨʥʠʤʠ ʮʝʤʝʥʪʘʤʠ. ʗʢʱʦ ʩʢʣʦʽʦʥʦʤʝʨʠ ʤʘʶʪʴ ʧʝʚʥʽ 

ʘʜʛʝʟʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʪʦ ʢʦʤʧʦʟʠʪʠ 

ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ ʪʚʝʨʜʥʝʥʥʷ ʪʘʢʠʤʠ ʷʢʦʩʪʷʤʠ ʥʝ ʚʦʣʦʜʽʶʪʴ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʧʽʜ 

ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʩʣʽʜ ʟʘʩʪʦʩʫʚʘʪʠ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʢʠʩʣʦʪʥʦʛʦ ʧʨʦʪʨʘʚʣʝʥʥʷ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ ʘʜʛʝʟʠʚʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʯʝʧʣʝʥʥʷ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʨʦʪʨʘʚʣʝʥʠʤʠ ʪʚʝʨʜʠʤʠ ʪʢʘʥʠʥʘʤʠ. 

ʆʜʥʘʢ ʥʘʚʽʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʛʝʟʠʚʥʦʾ ʪʝʭʥʽʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝ ʛʘʨʘʥʪʫʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʭʦʜʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʨʝʩʪʘʚʨʘʮʽʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʫʩʢʣʘʜʥʝʥʴ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʟʘʟʥʘʯʝʥʠʭ ʥʝʛʘʨʘʟʜʽʚ ʥʘʡʯʘʩʪʽʰʦʶ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ 

ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʫ ʫʩʘʜʢʫ, ʷʢʘ ʧʨʠʪʘʤʘʥʥʘ ʫʩʽʤ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʤ, ʘʣʝ 

ʥʘʡʙʽʣʴʰʝ ʚʦʥʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʢʦʤʧʦʟʠʪʘʭ ʩʚʽʪʣʦʚʦʛʦ ʪʚʝʨʜʥʝʥʥʷ, ʷʢʽ ʫ 

ʩʫʯʘʩʥʽʡ ʤʘʪʝʨʽʘʣʦʟʥʘʚʯʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʟʠʚʘʶʪʴ ʬʦʪʦʢʦʤʧʦʟʠʪʘʤʠ. ʋ ʮʠʭ 

ʤʘʪʝʨʽʘʣʘʭ ʫʩʘʜʢʘ ʩʢʣʘʜʘʻ ʚʽʜ 2% ʜʦ 6-8% ʦʙôʻʤʫ, ʽ ʩʧʨʷʤʦʚʘʥʘ ʚʦʥʘ ʜʦ ʜʞʝʨʝʣʘ 

ʩʚʽʪʣʘ.  ʇʽʜ ʯʘʩ ʦʧʨʦʤʽʥʝʥʥʷ ʬʦʪʦʢʦʤʧʦʟʠʪʘ, ʷʢʝ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʝʚʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʬʦʪʦʧʦʣʽʤʝʨʠʟʘʪʦʨʘ, ʫ ʤʘʪʝʨʽʘʣʽ ʚʠʥʠʢʘʻ ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʘ ʥʘʧʨʫʛʘ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʪʘ ʚʽʜʨʠʚʫ ʡʦʛʦ ʚʽʜ ʜʥʘ ʪʘ  ʩʪʽʥʦʢ 

ʚʽʜʧʨʝʧʘʨʦʚʘʥʦʾ ʢʘʨʽʦʟʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʋ ʟʫʙʘʭ ʟ ʪʘʢʠʤʠ ʚʽʜʥʦʚʣʝʥʥʷʤʠ 
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ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʪʘʢ ʟʚʘʥʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʘ ʯʫʪʣʠʚʽʩʪʴ, ʘ ʫ 

ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʪʘʢʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢ ʧʦʨʫʰʝʥʥʷ 

ʢʨʘʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʦ ʝʤʘʣʽ ʚʽʜʥʦʚʣʝʥʦʛʦ ʟʫʙʘ, ʢʨʘʡʦʚʝ 

ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʚʪʦʨʠʥʥʠʡ ʢʘʨʽʻʩ. ʉʘʤʝ ʦʩʪʘʥʥʻ ʫʩʢʣʘʜʥʝʥʥʷ ʟʘ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʽʛʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʟʘʧʘʣʝʥʥʷ ʧʫʣʴʧʠ ʪʘ, ʫ ʧʦʜʘʣʴʰʦʤʫ, ʧʝʨʽʦʜʦʥʪʫ. 

ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʫʣʴʧʘ ʟʫʙʽʚ ʛʠʥʝ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʝʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘ 

ʭʨʦʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʦʞʫʪʴ ʥʝ ʚʠʢʣʠʢʘʪʠ ʩʫʪʪʻʚʠʭ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ. 

ɺʠʟʥʘʯʠʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʫʣʴʧʠ ʟʫʙʽʚ ʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʦʜʦʥʪʦʤʝʪʨʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ -  ʚʠʟʥʘʯʝʥʥʷ ʚʽʪʘʣʴʥʦʩʪʽ ʧʫʣʴʧʠ ʚʽʜʥʦʚʣʝʥʠʭ             

ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʙʽʯʥʠʭ ʟʫʙʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ 104 ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 18 ʜʦ 68 ʨʦʢʽʚ. ʋ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʟʘʛʘʣʦʤ, 918 ʚʽʜʥʦʚʣʝʥʴ ʬʨʦʥʪʘʣʴʥʠʭ ʪʘ ʙʽʯʥʠʭ ʟʫʙʽʚ, ʷʢʽ ʙʫʣʦ 

ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʧʨʠʚʦʜʫ ʥʝʫʩʢʣʘʜʥʝʥʦʛʦ ʢʘʨʽʻʩʫ, ʪʦʙʪʦ ʫ ʟʫʙʘʭ ʟ ʞʠʪʪʻʟʜʘʪʥʦʶ 

ʥʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʫʣʴʧʦʶ. ʆʙʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʚʽʜʥʦʚʣʝʥʴ 

ʧʨʦʚʦʜʠʣʠ ʚʽʟʫʘʣʴʥʦ - ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ, ʧʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʘʣʠ ʥʘʷʚʥʽʩʪʴ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʫʰʝʥʴ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʪʘʣʴʥʦʩʪʽ ʧʫʣʴʧʠ ʚʽʜʥʦʚʣʝʥʠʭ ʟʫʙʽʚ, 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʚʠʤʦʛ, ʧʨʦʚʦʜʠʣʠ ʝʣʝʢʪʨʦʦʜʦʥʪʦʤʝʪʨʽʶ. 

ʈʝʟʫʧʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿ ʦʙʩʪʝʞʝʥʠʭ 918 ʚʽʜʥʦʚʣʝʥʴ ʟʫʙʽʚ 

ʬʨʦʥʪʘʣʴʥʦʾ ʪʘ ʙʽʯʥʦʾ ʛʨʫʧʠ ʟ ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ 584 

ʚʽʜʥʦʚʣʝʥʥʷ (63,7% ʚʽʜ ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ), ʩʝʨʝʜ ʷʢʠʭ ʫ ʙʽʯʥʠʭ ʟʫʙʘʭ ʙʫʣʦ 433 

ʨʝʩʪʘʚʨʘʮʽʾ (74,2% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʴ ʟ ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ), ʫ 

ʬʨʦʥʪʘʣʴʥʠʭ ʟʫʙʘʭ - 151 ʨʝʩʪʘʚʨʘʮʽʷ (25,8%). ʋ ʙʽʯʥʠʭ ʟʫʙʘʭ ʧʝʨʝʚʘʞʘʣʠ 

ʚʽʜʥʦʚʣʝʥʥʷ II ʢʣʘʩʫ ʟʘ ɹʣʝʢʦʤ, ʜʦ ʷʢʦʛʦ ʚʽʜʥʦʩʷʪʴ ʣʦʢʘʣʽʟʘʮʽʶ ʥʘ ʢʦʥʪʘʢʪʥʠʭ 

ʪʘ ʞʫʚʘʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ ʮʠʭ ʟʫʙʽʚ, - 247 ʨʝʩʪʘʚʨʘʮʽʡ (57,0% ʚʽʜ ʯʠʩʣʘ 

ʚʽʜʥʦʚʣʝʥʴ ʫ ʙʽʯʥʠʭ ʟʫʙʘʭ), ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ ʟʘ I ʢʣʘʩʦʤ, ʪʦʙʪʦ ʥʘ ʞʫʚʘʣʴʥʠʭ 

ʧʦʚʝʨʭʥʷʭ, ʚʩʪʘʥʦʚʣʝʥʦ 161 ʚʽʜʥʦʚʣʝʥʥʷ (37,2%), ʟʘ V ʢʣʘʩʦʤ, ʷʢʠʡ ʢʣʘʩʠʬʽʢʫʻ 

ʫʨʘʞʝʥʥʷ ʫ ʧʨʠʰʠʡʢʦʚʽʡ ʜʽʣʷʥʮʽ, ʙʫʣʦ 25 ʚʽʜʥʦʚʣʝʥʴ (5,8%). 
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ʇʨʦʚʝʜʝʥʘ ʝʣʝʢʪʨʦʦʜʦʥʪʦʤʝʪʨʽʷ ʧʦʢʘʟʘʣʘ, ʱʦ ʟ ʫʩʽʭ ʚʽʜʥʦʚʣʝʥʠʭ ʙʽʯʥʠʭ 

ʟʫʙʽʚ ʫ 12 ʟʫʙʘʭ (2,8% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ) ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʥʝʢʨʦʪʠʟʦʚʘʥʘ 

ʧʫʣʴʧʘ, ʧʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʦʜʦʥʪʦʤʝʪʨʽʾ  ʫ ʥʠʭ ʧʝʨʝʚʠʱʫʚʘʣʠ 100 ʤʢɸ ʪʘ 

ʩʢʣʘʜʘʣʠ, ʫ ʩʝʨʝʜʥʴʦʤʫ, 122,7+7,3 ʤʢɸ. ɺ ʽʥʰʠʭ ʟʫʙʘʭ, ʟʦʢʨʝʤʘ, ʫ 421 ʟʫʙʽ 

(97,2%), ʧʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʦʜʦʥʪʦʤʝʪʨʽʾ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʩʢʣʘʜʘʣʦ 5,1+0,3 ʤʢɸ. ʉʝʨʝʜ ʟʫʙʽʚ ʟ ʥʝʢʨʦʪʠʟʦʚʘʥʦʶ ʧʫʣʴʧʦʶ 10 ʟʫʙʽʚ (83,3% 

ʚʽʜ ʫʩʴʦʛʦ ʯʠʩʣʘ ʪʘʢʠʭ ʟʫʙʽʚ) ʤʘʣʠ ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ ʟʘ II ʢʣʘʩʦʤ, ʫ 2 

ʟʫʙʘʭ (16,7%) ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʣʠ ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ ʟʘ I ʢʣʘʩʦʤ. ʋʩʽ ʟʫʙʠ, ʚ ʷʢʠʭ 

ʧʦʢʘʟʥʠʢ ʝʣʝʢʪʨʦʦʜʦʥʪʦʤʝʪʨʽʾ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʢɸ, ʤʘʣʠ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʨʝʩʪʘʚʨʘʮʽʾ ʟʘ ʢʦʣʴʦʨʦʤ ʧʦʟʘ ʤʝʞʘʤʠ ʧʨʠʧʫʩʪʠʤʦʛʦ. ʋ ʚʽʜʥʦʚʣʝʥʥʷʭ ʟ 

ʣʦʢʘʣʽʟʘʮʽʻʶ ʟʘ II ʢʣʘʩʦʤ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷ ʢʨʘʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ 

ʬʦʪʦʢʦʤʧʦʟʠʪʘ ʫ ʧʨʠʰʠʡʢʦʚʽʡ ʜʽʣʷʥʮʽ ʪʘ ʤʘʥʽʬʝʩʪʥʽ ʦʟʥʘʢʠ ʚʪʦʨʠʥʥʦʛʦ 

ʢʘʨʽʻʩʫ. ʈʝʩʪʘʚʨʘʮʽʾ ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ ʟʘ I ʢʣʘʩʦʤ ʤʘʣʠ ʣʠʰʝ ʢʨʘʡʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ 

ʪʘ ʧʦʨʫʰʝʥʥʷ ʢʨʘʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʫ ʤʝʞʘʭ ʝʤʘʣʽ, ʚʽʟʫʘʣʴʥʠʭ ʦʟʥʘʢ 

ʚʪʦʨʠʥʥʦʛʦ ʢʘʨʽʻʩʫ ʥʝ ʙʫʣʦ. ʊʝʨʤʽʥʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʜʥʦʚʣʝʥʴ ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʠʱʫʚʘʣʠ 5 ʨʦʢʽʚ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʝ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 2,8% 

ʦʙʩʪʝʞʝʥʠʭ ʚʽʜʥʦʚʣʝʥʠʭ ʙʽʯʥʠʭ ʟʫʙʽʚ ʤʘʣʠ ʥʝʢʨʦʪʠʟʦʚʘʥʫ ʧʫʣʴʧʫ ʪʘ 

ʧʦʪʨʝʙʫʚʘʣʠ ʧʦʚʪʦʨʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʝʥʜʦʜʦʥʪʠʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ. ʋ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʪʘʢʠʭ ʟʫʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʣʦʢʘʣʽʟʫʚʘʣʠʩʷ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʪʘ ʞʫʚʘʣʴʥʠʭ 

ʧʦʚʝʨʭʥʷʭ. 
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ɽʌɽʂʊʀɺʅɯʉʊʔ ʂʆʄʇʃɽʂʉʅʆɰ ʈɽɸɹɯʃɯʊɸʎɯɰ ɼɯʊɽʁ ʊɸ 

ʇɯɼʃɯʊʂɯɺ ɿ ɼʎʇ 

   

ʎʘʧʨʦ ʅʘʪʘʣʷ ʇʘʚʣʽʚʥʘ,  

ɿʘʚ. ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

ʣʽʢʘʨ ʧʝʜʽʘʪʨ,ʢʘʨʜʽʦʨʝʚʤʘʪʦʣʦʛ 

ɯʚʘʥʢʦʚʘ ɸʣʽʥʘ ʉʝʨʛʽʾʚʥʘ 

ʣʽʢʘʨ ʧʝʜʽʘʪʨ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

ɼʝʨʞʘʚʥʠʡ ʟʘʢʣʘʜ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʝʜʠʯʥʠʡ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè  

ʤ. ʂʦʩʪʷʥʪʠʥʽʚʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣ. ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ  ʅʘ ʩʴʦʛʦʜʥʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʩʪʽʡʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ  ʯʘʩʪʢʠ  ʽʥʚʘʣʽʜʽʚ ʚ ʩʪʨʫʢʪʫʨʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘʙʫʚʘʻ  

ʧʨʦʙʣʝʤʘ ʜʽʪʝʡ-ʽʥʚʘʣʽʜʽʚ.  ʄʘʩʰʪʘʙʠ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ  ʥʘʩʪʫʧʥʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʎʝʥʪʨʫ ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʄʆɿ ʋʢʨʘʾʥʠ: ʩʪʘʥʦʤ ʥʘ 

01.01.2011ʨ. ʚ ʢʨʘʾʥʽ  ʩʪʘʪʫʩ ʜʠʪʠʥʠ-ʽʥʚʘʣʽʜʘ  ʤʘʣʠ 166 ʪʠʩ. ʜʽʪʝʡ, ʱʦ 

ʩʪʘʥʦʚʠʣʦ 1,9%  ʚʽʜ ʫʩʴʦʛʦ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ,  ʚ 2017 ʨʦʮʽ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʩʢʣʘʚ- 159044 ʜʽʪʝʡ, ʚ 2018 ʨʦʮʽ-161594 ʜʠʪʠʥʠ. ʇʠʪʦʤʘ ʚʘʛʘ ʜʽʪʝʡ, 

ʽʥʚʘʣʽʜʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʟ ʧʘʪʦʣʦʛʽʻʶ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʩʢʣʘʜʘʻ 19,2%. 

ɼʠʪʷʯʠʡ ʮʝʨʝʙʨʘʣʴʥʠʡ ʧʘʨʘʣʽʯ (ɼʎʇ)ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʛʨʫʧʫ 

ʩʪʘʙʽʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʨʦʟʚʠʪʢʫ ʤʦʪʦʨʠʢʠ ʪʘʧʽʜʪʨʠʤʢʠ ʧʦʩʪʘʚʠ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʨʫʭʦʚʽ ʧʦʨʫʰʝʥʥʷ ʪʘ  ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʭ ʧʨʠʯʠʥ ʜʠʪʷʯʦʾ 

ʽʥʚʘʣʽʜʥʦʩʪʽ. ɿʛʽʜʥʦ ʟ ʛʘʣʫʟʝʚʦʶ ʩʪʘʪʠʩʪʠʢʦʶ, ʧʦʰʠʨʝʥʥʷ ɼʎʇ ʚ ʋʢʨʘʾʥʽ 

ʩʢʣʘʣʦ 2,56 ʚʠʧʘʜʢʠ  ʥʘ 1000 ʜʽʪʝʡ. ɹʣʠʟʴʢʦ 40% ʜʽʪʝʡ ʥʘʨʦʜʠʣʠʩʷ 

ʧʝʨʝʜʯʘʩʥʦ.   ʋ ʥʦʚʦʨʦʞʜʝʥʠʭ ʟ ʤʘʩʦ  ʁ ʪ̔ʣʘ ʤʝʥʰʦʶ ʟʘ 1500 ʛ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ɼʎʇ  ʩʛ̫ʘʻ ʜʦ 5-15%. ɺ ʈʦʩʽʾ  ɼʎʇ ʚ ʩʪʨʫʢʪʫʨ ̔ʜʠʪʷʯʦʾ  

ʥ̔ʚʘʣʜ̔ʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 3-70 %. ʇʦʰʠʨʝʥʥʷ ɼʎʇ ʫ ɭʚʨʦʧʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2 ʜʦ 

3,6 ʥʘ 1000 ʞʠʚʦʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʥʘʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 40 ʨʦʢʽʚ [1, 2, 3]. 

ʉʪʚʦʨʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʝʻʩʪʨʫ ʜʽʪʝʡ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʧʘʨʘʣʽʯʝʤ (ʎʇ) ʫ 

1998 ʨʦʮʽ (SCPE - The Surveillance of Cerebral Palsy in Europe) ʧʽʜʪʚʝʨʜʞʫʻ 
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ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ  ʚ ʜʠʪʷʯʽʡ ʥʝʚʨʦʣʦʛʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʽʪʝʡ ʟ ʎʇ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʽʪʠ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ  ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʤʠ ʧʦʩʣʫʛʘʤʠ  ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʦʨʷʜʢʫ ʥʘʜʘʥʥʷ ʦʢʨʝʤʠʤ 

ʢʘʪʝʛʦʨʽʷʤ ʦʩʽʙ ʧʦʩʣʫʛ ʽʟ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ (ʘʙʽʣʽʪʘʮʽʾ)è, ʟʘʪʚʝʨʜʞʝʥʦʛʦ 

ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 31.01.2007 ˉ 80, ɿʘʢʦʥʦʤ 

ʋʢʨʘʾʥʠ ʩʪ.17 Ăʇʨʦ ʨʝʘʙʽʣʽʪʘʮʽʶ ʦʩʽʙ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ ʚ ʋʢʨʘʾʥʽò  ʜʝ ʚʠʟʥʘʯʝʥʦ,   

ʱʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʫʩʪʘʥʦʚʠ ʟʜʽʡʩʥʶʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʨʝʘʙʽʣʽʪʘʮʽʶ ʦʩʽʙ ʟ 

ʽʥʚʘʣʽʜʥʽʩʪʶ, ʜʽʪʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ, ʤʝʜʠʯʥʠʭ, 

ʬʽʟʠʯʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʭʦʜʽʚ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ 31.10.2019  ʟʘʪʚʝʨʜʠʣʘ 

ʙʶʜʞʝʪʥʫ  ʧʨʦʛʨʘʤʫ  2507100 çʈʝʘʙʽʣʽʪʘʮʽʷ ʜʽʪʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶè. 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʂʦʤʽʪʝʪʫ ʝʢʩʧʝʨʪʽʚ ʟ ʨʝʘʙʽʣʽʪʘʮʽʾ ɺʆʆɿ (1963), 

ʨʝʘʙʽʣʽʪʘʮʽʷ ð ʮʝ ʧʨʦʮʝʩ, "ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʟʘʧʦʙʽʛʘʥʥʷ ʽʥʚʘʣʽʜʥʦʩʪʽ ʧʽʜ ʯʘʩ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʜʦʧʦʤʦʛʘ ʭʚʦʨʦʤʫ ʫ ʜʦʩʷʛʥʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʬʽʟʠʯʥʦʾ, ʧʩʠʭʽʯʥʦʾ, ʧʨʦʬʝʩʽʡʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʚʥʦʮʽʥʥʦʩʪʽ, ʥʘ 

ʷʢʫ ʚʽʥ ʙʫʜʝ ʟʜʘʪʥʠʡ ʚ ʤʝʞʘʭ ʽʩʥʫʶʯʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʇʨʦʮʝʩ ʨʝʘʙʽʣʽʪʘʮʽʾ  ʭʚʦʨʠʭ ʟ ɼʎʇ  ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʨʠʜʙʘʥʥʷ ʥʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʥʘʚʠʯʦʢ, ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ  ʬʫʥʢʮʽʡ 

ʦʨʛʘʥʽʟʤʫ ,  ʧʦʢʨʘʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʠʪʠʥʠ ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʥʘʚʯʘʥʥʷ  ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʶ, ʩʧʽʣʢʫʚʘʥʥʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʜʠʪʠʥʠ,  ʚʽʜʚʽʜʫʚʘʥʥʷ ʥʝʶ ʦʩʚʽʪʥʽʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʟʘʢʣʘʜʽʚ [4, 6, 7, 8]. 

ʈʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʨʠ ʎʇ ʪʘ ɼʎʇ ʤʘʻ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: 

-  ʧʝʨʰʠʡ - ʚ ʩʪʘʮʽʦʥʘʨʽ, ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʽʘʛʥʦʟʫ, 

-  ʜʨʫʛʠʡ ʝʪʘʧ - ʧʦʣʽʢʣʽʥʽʯʥʠʡ, ʚ ʫʤʦʚʘʭ ʧʝʨʚʠʥʥʦʾ ʪʘ ʚʪʦʨʠʥʥʦʾ ʣʘʥʦʢ 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʘ ʧʨʦʛʨʘʤʘ , ʘ ʚʜʦʤʘ- ʙʘʪʴʢʘʤʠ; 

-  ʪʨʝʪʽʡ ʝʪʘʧ - ʚ ʣʽʢʘʨʥʷʭ ʚʽʜʥʦʚʣʶʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ 

ʮʝʥʪʨʘʭ; 

-   ʯʝʪʚʝʨʪʠʡ ʝʪʘʧ - ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʝ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʷ. 

-    ʧʷʪʠʡ- ʝʪʘʧ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʨʝʢʮʽʡʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ. 

https://uk.wikipedia.org/wiki/%D0%92%D0%9E%D0%9E%D0%97
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ʅʘ ʢʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʚʽʢ ʜʠʪʠʥʠ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʩʫʪʥʷ 

ʩʦʮʽʘʣʴʥʘ, ʧʝʜʘʛʦʛʽʯʥʘ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ  ʪʘ ʜʦʧʦʤʦʛʘ  ʜʠʪʠʥʽ ʪʘ  ʾʾ 

ʙʘʪʴʢʘʤ. 

ʈʝʘʙʽʣʽʪʘʮʽʷ ʜʠʪʠʥʠ  ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʙʫʜʴ-ʷʢʦʾ ʚʣʘʩʥʦʩʪʽ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ   ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʶ ʙʨʠʛʘʜʦʶ 

ʩʧʝʮʽʘʣʽʩʪʽʚ: ʥʝʚʨʦʧʘʪʦʣʦʛʘ, ʦʨʪʦʧʝʜʘ, ʧʝʜʽʘʪʨʘ, ʜʠʪʷʯʦʛʦ ʢʘʨʜʽʦʨʝʚʤʘʪʦʣʦʛʘ, 

ʦʪʦʣʘʨʠʥʛʦʣʦʛʘ, ʧʩʠʭʦʣʦʛʘ ʟʘʛʘʣʴʥʦʛʦ, ʧʨʠ  ʥʝʦʙʭʽʜʥʦʩʪʽ- ʤʝʜʠʯʥʦʛʦ 

ʧʩʠʭʦʣʦʛʘ, ʬʽʟʽʦʪʝʨʘʧʝʚʪʘ, ʝʨʛʦʪʝʨʘʧʝʚʪʘ, ʨʝʘʙʽʣʽʪʦʣʦʛʘ, ʣʽʢʘʨʷ ʬʫʥʢʮʽʦʥʘʣʽʩʪʘ, 

ʣʦʛʦʧʝʜʘ, ʜʝʬʝʢʪʦʣʦʛʘ. 

ˆʨʫʥʪʦʚʥʫ ʩʠʩʪʝʤʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʾʾ ʝʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʦʜʠʪʴ ʫ ʩʚʦʾʭ 

ʨʦʙʦʪʘʭ ʧʨʦʬʝʩʦʨ ʆ.ɸ. ʇʘʥʯʝʥʢʦ [5, 6, 7, 8]. ɽʬʝʢʪʠʚʥʝ ʟʜʽʡʩʥʝʥʥʷ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ  ʤʦʞʣʠʚʝ ʧʨʠ ʩʪʨʦʛʦʤʫ ʜʦʪʨʠʤʘʥʥʽ  ʧʨʠʥʮʠʧʽʚ 

ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʨʘʥʥʽʡ ʧʦʯʘʪʦʢ  ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʝʪʘʧʽ; 

ʟʘʣʝʞʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʽʜ ʚʽʢʫ ʜʠʪʠʥʠ, ʾʾ 

ʬʽʟʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʦʙʣʘʩʪʽ ʫʨʘʞʝʥʥʷ ʪʘ ʪʷʞʢʦʩʪʽ ʧʨʦʷʚʽʚ ʭʚʦʨʦʙʠ; 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ( ʢʦʞʥʦʛʦ ʜʥʷ, ʙʝʟ ʚʠʭʽʜʥʠʭ!); 

ʝʪʘʧʥʽʩʪʴ (ʩʪʘʮʽʦʥʘʨʥʠʡ ʝʪʘʧ, ʧʦʣʽʢʣʽʯʥʠʡ, ʩʘʥʘʪʦʨʥʽ 

ʰʢʦʣʠ,ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʚʽʜʜʽʣʝʥʥʷ ʪʘ ʮʝʥʪʨʠ, ʩʘʥʘʪʦʨʽʾ ʤʘʪʝʨʽ ʪʘ ʜʠʪʠʥʠ, ʩʘʥʘʪʦʨʽʾ 

ʜʣʷ ʧʽʜʣʽʪʢʽʚ); 

-    ̔ ʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʧʨʦʛʨʘʤ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʙʽʣʽʪʘʮʽʾ 

( ʤʦʞʣʠʚʽʩʪʴ ʦʙʻʢʪʠʚʽʟʘʮʽʾ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʚʰʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʶ, 

ʘʧʘʨʘʪ ʟʚʦʨʦʪʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʚʷʟʢʫ,ʝʣʝʢʪʦʝʥʮʝʬʘʣʦʛʨʘʬʽʶ, ʜʠʥʘʤʦʤʝʪʨʽʶ); 

ʢʦʤʧʣʝʢʩʥʽʩʪʴ, ʧʦʻʜʥʘʥʥʷ ʤʝʜʠʯʥʦʛʦ, ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ, ʃʌʂ, 

ʤʘʩʘʞʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʘ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʙʣʦʢʽʚ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ; 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʢʦʤʧʣʘʻʥʩʫ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʾ ʟ ʙʦʢʫ ʧʘʮʽʻʥʪʽʚ ʪʘ ʾʭ 

ʙʘʪʴʢʽʚ; 

ʩʦʮʽʘʣʴʥʘ ʥʘʧʨʘʚʣʝʥʽʩʪʴ; 
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ʧʝʜʘʛʦʛʽʯʥʠʡ ʩʫʧʨʦʚʽʜ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʧʦʚʠʥʥʘ ʦʮʽʥʶʚʘʪʠʩʷ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ: ʘʥʘʣʽʟʫ ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʦʛʦ 

(ʽʥʚʘʣʽʜʘ); ʧʦʢʨʘʱʝʥʥʷ ʜʘʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ɽʄɻ, ɽɽɻ, ʈɽɻ, ɽʂɻ,  

ʜʠʥʘʤʦʤʝʪʨʽʾ); ʧʦʢʘʟʥʠʢʽʚ ʘʧʘʨʘʪʫ ʟʽ ʟʚʦʨʦʪʥʽʤ ʙʽʦʣʦʛʽʯʥʠʤ ʟʚ`ʷʟʢʦʤ EN treeM; 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ; ʩʦʮʽʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ [6, 7, 8, 9, 10, 11, 12, 13, 14]. 

ʄʝʪʘ: ʚʠʚʯʝʥʥʷ  ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʽʪʝʡ ʟ 

ʽʥʚʘʣʽʜʥʽʩʪʶ, ʷʢʽ ʤʘʶʪʴ ʦʨʛʘʥʽʯʥʽ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ -ɼʎʇ. 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʥʘʜʘʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʽʪʷʤ ʟ 

ʽʥʚʘʣʽʜʥʽʩʪʶ; ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʘʻʥʩʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʟ ʙʦʢʫ 

ʧʘʮʽʻʥʪʽʚ ʪʘ ʾʭ ʙʘʪʴʢʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ɼɿ  çʅʇʄ ʈɼʎ ʄʆɿ 

ʋʢʨʘʾʥʠ è  ʟʘ ʧʝʨʽʦʜ 2015-2019 ʨʦʢʠ. ɺʠʙʽʨʢʘ ʩʢʣʘʣʘ I ʛʨʫʧʘ - 26 ʜʽʪʝʡ ʪʘ 

ʧʽʜʣʽʪʢʽʚ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ (3-4 ʨʘʟʠ ʥʘ ʨʽʢ) ʦʪʨʠʤʫʶʪʴ  ʢʦʤʧʣʝʢʩʥʫ ʨʝʘʙʽʣʽʪʘʮʽʡʥʫ 

ʜʦʧʦʤʦʛʫ ʚ ʟʘʢʣʘʜʽ; II ʛʨʫʧʘ- 17 ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ, ʷʢʽ ʥʝʨʝʛʫʣʷʨʥʦ  (1 ʨʘʟ ʥʘ 

ʨʽʢ) ʦʪʨʠʤʫʶʪʴ ʨʝʘʙʽʣʽʪʘʮʽʡʥʫ ʜʦʧʦʤʦʛʫ, ʥʝʜʦʪʨʠʤʫʶʪʴʩʷ  ʢʦʤʧʣʘʻʥʩʫ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ɺʽʢʦʚʠʡ ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʚʣʷʪʴ ʧʘʮʽʻʥʪʠ  5-18 ʨʦʢʽʚ: I ʛʨʫʧʘ: 5-7 ʨʦʢʽʚ- 9 

(34,61%)    ʦʩʽʙ, 8-14 ʨʦʢʽʚ - 11 (42,31%)   ʦʩʽʙ, 15-18ʨʦʢʽʚ - 6  (23,08%)  ʦʩʽʙ; II  

ʛʨʫʧʫ ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ   5-7 ʨʦʢʽʚ - 7(41,18%) ʦʩʽʙ,  8-14 ʨʦʢʽʚ - 8 (47,05%)   ʦʩʽʙ, 

15-18ʨʦʢʽʚ - 2 (11,77%) ʦʩʦʙʠ. 

ɺʩʽ ʜʽʪʠ ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʶ ʙʨʠʛʘʜʦʶ ( ʧʝʜʽʘʪʨ, 

ʜʠʪʷʯʠʡ ʥʝʚʨʦʧʘʪʦʣʦʛ, ʜʠʪʷʯʠʡ ʢʘʨʜʽʦʨʝʚʤʘʪʦʣʦʛ, ʣʦʨ , ʬʽʟʽʦʪʝʨʘʧʝʚʪ, 

ʧʩʠʭʦʣʦʛ, ʟʘ ʧʦʢʘʟʘʤʠ- ʦʨʪʦʧʝʜ. ʃʦʛʦʧʝʜ ʥʘʜʘʚʘʚ ʜʦʧʦʤʦʛʫ ʚ ʧʦʣʽʢʣʽʥʽʮʽ. ɺʩʽʤ 

ʜʽʪʷʤ ʧʨʦʚʝʜʝʥʽ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʦʙʩʪʝʞʝʥʥʷ:( ʘʥʘʣʽʟ ʢʨʦʚʽ ʢʣʽʥʽʯʥʠʡ, ʘʥʘʣʽʟ 

ʩʝʯʽ ʟʘʛʘʣʴʥʠʡ), ʚʠʟʥʘʯʝʥʥʷ  ʨʽʚʥʶ  ʢʘʣʴʮʽʶ ʚ ʢʨʦʚʽ ʪʘ ʩʝʯʽ, ʟʥʘʯʝʥʥʷ ɸʃɸʊ ʪʘ 

ɸʉɸʊ - ʬʝʨʤʝʥʪʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʙʤʽʥ ʚ ʧʝʯʽʥʮʽ ʪʘ ʤô̫ ʟʘʭ; ʧʨʦʚʝʜʝʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʜʣʷ  ʤʦʞʣʠʚʽʩʪʽ ʦʙʻʢʪʠʚʽʟʘʮʽʾ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ, 

ʚʠʢʦʨʠʩʪʘʚʰʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʶ, ʘʧʘʨʘʪ ʟʚʦʨʦʪʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʚʷʟʢʫ EN 

treeM, ʝʣʝʢʪʦʝʥʮʝʬʘʣʦʛʨʘʬʽʶ, ʜʠʥʘʤʦʤʝʪʨʽʶ, ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʫ (ɽʂɻ),   
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ʧʫʣʴʩʦʢʩʠʤʝʪʨʽʶ (ʚʠʟʥʘʯʝʥʥʷ ʦʢʩʠʛʝʥʘʮʽʾ ʢʨʦʚʽ ʪʘ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

(ʏʉʉ). 

ʅʘ ʦʩʥʦʚʽ ʦʙʩʪʝʞʝʥʥʷ ʢʦʞʥʽʡ ʜʠʪʠʥʽ  ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʧʨʦʛʨʘʤʫ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ʤʝʜʠʯʥʠʡ ʙʣʦʢ (ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚ 

ʥʝʨʚʦʚʽʡ ʪʘ ʤô̫ ʟʦʚʽʡ ʪʢʘʥʠʥʘʭ,  ʢʨʦʚʦʦʙʽʛ ʫ ʚʢʘʟʘʥʠʭ ʟʦʥʘʭ, ʧʝʨʝʜʘʯʫ ʽʤʧʫʣʴʩʽʚ, 

ʟʤʝʥʰʫʶʪʴ ʤô̫ ʟʦʚʠʡ ʪʦʥʫʩ); 

ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʙʣʦʢ  (ʧʨʦʚʦʜʠʚʩʷ  ʢʫʨʩʦʤ ʧʦʥʘʜ 20-30 ʜʥʽʚ: 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʧʦʻʜʥʘʥʥʷ ʤʘʛʥʽʪʦʪʝʨʘʧʽʾ, ʝʣʝʢʪʨʦʬʦʨʝʟʫ,  

ʝʣʝʢʪʨʦʤʽʦʩʪʠʤʫʣʷʮʽʾ ʥʘ ʨʽʟʥʠʭ ʘʧʘʨʘʪʘʭ, ʝʣʝʢʪʨʦʩʥʫ, ʣʘʟʝʨʫ, ʙʘʣʴʥʝʦʣʦʛʽʾʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʥ ʪʘ ʛʽʜʨʦʤʘʩʘʞʫ ʫ ʩʪʘʨʰʠʭ ʜʽʪʝʡ ʪʘ ʽʥʰʽ ʧʨʦʮʝʜʫʨʠ); 

ʙʣʦʢ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʘʩʘʞʫ ʚʨʘʞʝʥʠʭ ʟʦʥ ʪʘ ʟʘʛʘʣʴʥʠʡ ʤʘʩʘʞ; 

ʙʣʦʢ ʃʌʂ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʭʘʥʦʪʝʨʘʧʽʾ ʪʘ ʢʽʥʝʟʦʪʝʨʘʧʽʷ; 

ʙʣʦʢ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ:  ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʪʘ ʛʨʫʧʦʚʘ ʜʣʷ ʜʽʪʝʡ ʪʘ 

ʧʽʜʣʽʪʢʽʚ; ʧʩʠʭʦʣʦʛʽʯʥʘ ʜʦʧʦʤʦʛʘ ʙʘʪʴʢʘʤ; 

ʂʦʥʩʫʣʴʪʘʮʽʷ ʧʩʠʭʦʣʦʛʦʤ  ʜʠʪʠʥʠ  ʪʘ ʙʘʪʴʢʽʚ ʙʫʣʠ ʦʙʦʚʷʟʢʦʚʦʶ ʫʤʦʚʦʶ, 

ʧʨʦʚʝʜʝʥʦ ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʯʥʽ ʪʝʩʪʠ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʤʥʝʩʪʠʯʥʦʾ ʬʫʥʢʮʽʾ, 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʨʦʟʣʘʜʽʚ, ʩʪʨʘʭʽʚ, ʪʨʠʚʦʛʠ,  ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʭʚʦʨʦʙʠ (ɼʆʅ, 

ʤʝʪʦʜʠʢʘ ʜʽʘʛʥʦʩʪʠʢʠ ʦʩʦʙʠʩʪʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʫʯʥʽʚ, ʦʧʠʪʫʚʘʣʴʥʠʢ ɸʡʟʝʥʢʘ). ʋ 

ʜʦʰʢʽʣʴʥʷʪ  ʪʘ ʰʢʦʣʷʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʦʝʢʪʠʚʥʽ ʤʝʪʦʜʠʢʠ (çʄʦʷ ʩʽʤʷè, 

ç ʅʝʽʩʥʫʶʯʘ ʪʚʘʨʠʥʘè). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.    ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʜʽʪʝʡ ʟ ʜʚʽʡʥʽ -3-ʭ  ʧʘʨ, 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʪʠ ʚ ʧʘʨʘʭ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ 

ɼʎʇ, ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʤʝʞʘʭ: ʧʨʠ 

ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ - ʥʘ ʧʝʨʰʦʤʫ ʨʦʮʽ ʞʠʪʪʷ, ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ ʥʘ 

2-6 ʨʦʮʽ ʞʠʪʪʷ. 

ɼʘʥʽ ʱʦʜʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ  ʚʽʢʦʚʠʭ ʧʽʜʛʨʫʧʘʭ ʚʠʛʣʷʜʘʶʪʴ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʷ 1 

ɺʠʷʚʣʝʥʽ ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ, ʭʚʦʨʠʭ ʥʘ ɼʎʇ 

 

ʇʩʠʭʦʣʦʛʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ 

ɼʽʪʠ 8-14 ʨʦʢʽʚ ʧʽʜʣʽʪʢʠ15-17 ʨʦʢʽʚ 

I ʛʨʫʧʘ 

( 11ʜʽʪ.) 

II  ʛʨʫʧʘ 

(8:ʜʽʪ) 

I ʛʨʫʧʘ. 

(6 ʦʩʽʙ) 

II  ʛʨʫʧʘ 

(2ʦʩʦʙʠ). 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʪʨʠʚʦʞʥʦʩʪʽ 

8 72,73% 4 50,0% 5 83,3% 2 100% 

ʅʠʟʴʢʘ ʩʘʤʦʦʮʽʥʢʘ 6 54,55% 3 37,5% 3 50,0% 1 50,0% 

ɸʛʨʝʩʠʚʥʩ̔ʪʴ 6 54,55% 2 25,0% 3 50,0% 1 50,0% 

ɻ̔ʧʝʨʘʢʪʠʚʥʩ̔ʪʴ 5 45,46% 6 75,0% 2 33,33% 1 50,0% 

ʉʪʨʘʭʠ 3 27,27% 5 62,5% 2 33,33% 1 50,0% 

 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʛʨʫʧʦʚʽ ʟʘʥʷʪʪʷ ʟ ʤʝʪʦʶ ʧʩʠʭʦʢʦʨʝʢʮʽʾ- 20 

ʟʘʥʷʪʴ. ʇʽʩʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʪʨʠʚʦʞʥʦʩʪʽ  ʚ I ʛʨʫʧʽ ʫ ʚʽʮʽ 9-14 ʨʦʢʽʚ ʥʘ 75%, ʚ II  ʛʨʫʧʽ ʥʘ 50%; ʚ ʧʽʜʣʽʪʢʦʚʽʡ 

ʧʽʜʛʨʫʧʽ I ʪʘ II  ʛʨʫʧ ʥʘ 50%,  ʩʘʤʦʦʮʽʥʢʘ ʚ ʧʽʜʣʽʪʢʦʚʽʡ ʛʨʫʧʽ ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 

66,6%. ɸʛʨʝʩʠʚʥʽʩʪʴ ʟʤʝʥʰʠʣʘʩʷ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʥʘ 33,3%, ʛʽʧʝʨʘʢʪʠʚʥʽʩʪʴ ʥʘ 

50% ʚ I ʪʘ II  ʛʨʫʧʘʭ; ʩʪʨʘʭʠ ʟʤʝʥʰʠʣʠʩʷ ʥʘ 66,6 % ʫ ʜʽʪʝʡ ʚ ʚʽʮʽ 8-14 ʨʦʢʽʚ.  

ɺʩʽ ʜʽʪʠ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʤʘʣʠ ʧʦʨʫʰʝʥʥʷ ʤô̫ ʟʦʚʦʛʦ ʪʦʥʫʩʫ  ʚ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʢʘʭ ʟʘ ʨʘʭʫʥʦʢ ʩʧʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. ɺʠʨʘʞʝʥʽʩʪʴ ʟʤʽʥ ʥʘ ɽʄɻ 

ʟʘʣʝʞʘʣʘ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ. ʋ ʭʚʦʨʠʭ ʥʘ ɼʎʇ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʩʫʧʨʘʩʝʛʤʝʥʪʘʨʥʠʭ ʚʧʣʠʚʽʚ ʫ ʚʠʛʣʷʜʽ 

ʧʽʜʚʠʱʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʄ-ʚʽʜʧʦʚʽʜʽ, ʟʙʽʣʴʰʝʥʥʷʤ ʅ/ʄ ʚʽʜʥʦʩʠʥʠ, ʟʤʝʥʰʝʥʥʷʤ 

ʜʝʧʨʝʩʽʾ ʘʤʧʣʽʪʫʜʠ ʅ-ʨʝʬʣʝʢʩʫ ʧʨʠ ʨʠʪʤʽʯʥʽʡ ʩʪʠʤʫʣʷʮʽʾ, ʧʦʷʚʦʶ ʅ-ʨʝʬʣʝʢʩʫ ʚ 

ʤ'ʷʟʘʭ ʩʪʦʧʠ, ʟʙʽʣʴʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ F -ʭʚʠʣʽ.  ʇʨʠ ʜʦʚʛʦʽʩʥʫʶʯʠʭ ʛʨʫʙʠʭ 

ʝʢʚʠʥʦ-ʚʘʨʫʩʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʩʪʦʧ ʚʽʜʤʽʯʘʻʪʴʩʷ  ʘʢʩʦʥʘʣʴʥʘ ʧʦʨʘʟʢʘ 

ʤʘʣʦʛʦʤʽʣʢʦʚʦʛʦ ʥʝʨʚʫ ʚ ʜʠʩʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʪʘ ʚʠʷʚʣʷʶʪʴʩʷ ʟʥʠʞʝʥʥʷ 
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ʘʤʧʣʽʪʫʜʠ ʄ-ʚʽʜʧʦʚʽʜʽ ʧʨʠ ʨʝʻʩʪʨʘʮʽʾ ʟ ʤ'ʷʟʫ ʢʦʨʦʪʢʦʛʦ ʨʦʟʛʠʥʘʯʘ ʧʘʣʴʮʽʚ: ʚ I 

ʛʨʫʧʽ-   21   (80,76%) ʪʘ ʚ  II  ʛʨʫʧʽ   15 (88,23%) ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ. 

 ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʫʨʩʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ  

ɽʄɻ ʥʘ 10-15 % ʚ I ʛʨʫʧʽ ʪʘ 5-7% ʚ II ʛʨʫʧʽ ʚ ʫʩʽʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʷʭ. ʇʨʠ 

ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʧʝʨʝʨʚʽ ʚ ʨʝʘʙʽʣʽʪʘʮʽʾ ʫ ʜʽʪʝʡ II ʛʨʫʧʠ ʧʨʠ ʥʘʧʨʘʚʣʝʥʥʽ ʥʘ 

ʧʦʚʪʦʨʥʠʡ  ʢʫʨʩ  ʯʘʩʪʦ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ  

ʧʦʧʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ  ʥʘ 35% - 68%. 

ʇʽʩʣʷ ʟʘʥʷʪʴ ʥʘ EN treeM ʚʽʜ 10 ʜʦ 20 ʩʝʘʥʩʽʚ ,  ʢʫʨʩʫ ʤʘʩʘʞʫ, ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʦʤʽʦʩʪʠʤʫʣʷʮʽʾ ʪʘ ʽʥʰʠʭ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʨʦʮʝʜʫʨ ʚ ʫʩʽʭ ʛʨʫʧʘʭ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ ʤ'̫ ʟʦʚʦʛʦ ʪʦʥʫʩʫ, ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ ʥʘ 5,9 %  ʚ II ʛʨʫʧʽ ʪʘ ʥʘ 9-11,6 % ʚ 1 ʛʨʫʧʽ. 

ʄʘʡʞʝ ʚʩʽ ʜʽʪʠ ʤʘʣʠ ʟʤʽʥʠ ʥʘ ɽʂɻ ʚ I ʛʨʫʧʽ: 5-7ʨʦʢʽʚ - 45,1%;   8-14 ʨʦʢʽʚ 

- 63,64%; 15-17 ʨʦʢʽʚ - 66,66%. ɺ ʧʘʮʽʻʥʪʽʚ II ʛʨʫʧʠ: ʫ ʚʽʮʽ  5-7ʨʦʢʽʚ - 71,5%;   8-

14 ʨʦʢʽʚ - 75,0%; 15-17 ʨʦʢʽʚ - 50%. 

 ʇʦʢʘʟʥʠʢʠ ʜʠʥʘʤʦʤʝʪʨʽʾ ʧʽʩʣʷ ʢʫʨʩʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʤʘʣʠ ʧʦʢʨʘʱʝʥʥʷ ʚ 

ʦʙʦʭ ʛʨʫʧʘʭ, ʘʣʝ ʚ I ʛʨʫʧʽ ʙʫʣʠ ʙʽʣʴʰ  ʧʦʢʘʟʦʚʠʤʠ. 

ɺ II ʛʨʫʧʽ ʚʽʜʤʽʯʘʣʠʩʷ ʧʨʦʧʫʩʢʠ ʧʨʦʮʝʜʫʨ ʜʽʪʴʤʠ ʪʘ ʧʽʜʣʽʪʢʘʤʠ, ʷʢʽ ʥʝ 

ʟʘʚʞʜʠ, ʘ  ʣʠʰʝ ʚ 37,8% ʤʘʣʠ ʦʙô̒ ʢʪʠʚʥʽ ʧʨʠʯʠʥʠ.ʇʽʩʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʙʝʩʽʜ ʟ 

ʧʘʮʽʻʥʪʘʤʠ, ʙʘʪʴʢʘʤʠ ʣʽʢʘʨ ʟʤʽʛ ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʫʚʘʥʥʷ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʧʨʦʛʨʘʤʠ. 

ɺʠʩʥʦʚʢʠ.  

1. ʄʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʪʘ ʢʦʤʣʝʢʩʥʘ ʧʨʦʛʨʘʤʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʽʪʝʡ ʪʘ 

ʧʽʜʣʽʪʢʽʚ  ʟ ʥ̔ʚʘʣʽʜʥʽʩʪʶ  ʧʨʠ  ʯʘʩʪʦʪʽ ʟʘʭʦʜʽʚ  3-4 ʨʘʟʠ ʥʘ ʨʽʢ (I ʛʨʫʧʘ )   ʤʘʣʘ 

ʙʽʣʴʰʫ  ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ  ʧʦʢʨʘʱʝʥʥʷ ʩʠʣʠ ʤô̫ ʟʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʦʙô̒ ʤʫ ʨʫʭʽʚ, 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʩʪʘʚʠ, ʩʪʘʪʠʯʥʦʾ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛ, ʧʽʜʚʠʱʝʥʥʷ  ʷʢʦʩʪʽ  

ʞʠʪʪʷ,  ʥʽʞ ʜʘʥʽ  ʧʘʮʽʻʥʪʽʚ II ʛʨʫʧʠ . 

2. ʇʦʻʜʥʘʥʥʷ ʟʘʩʦʙʽʚ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ( ʘʨʪʪʝʨʘʧʽʾ,  ʚʽʜʝʦ, ʤʫʟʠʢʠ, 

ʰʫʤʽʚ ʧʨʠʨʦʜʠ) ʟ ʝʤʝʥʪʘʤʠ  ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʙʣʦʢʫ, ʤʘʩʘʞʫ ʪʘ ʃʌʂ 

ʧʽʜʚʠʱʫʻ ʢʦʤʧʣʘʻʥʩ ʫ ʜʦʰʢʽʣʴʥʷʪ ʪʘ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 
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ʅʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʛʦ ʢʦʤʧʣʘʻʥʩʫ ʙʘʪʴʢʽʚ ʪʘ ʜʽʪʝʡ I ʛʨʫʧʠ ʱʦʜʦ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʚʠʩʪʫʧʘʻ ʟʘʧʦʨʫʢʦʶ   ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ  ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

3. ʂʦʥʪʨʦʣʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʥʝʦʙʭʽʜʥʦ  ʧʨʦʚʦʜʠʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʥʠʢʽʚ  ʦʙôʻʢʪʠʚʽʟʘʮʽʾ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ : ɽʄɻ 

ʤ'̫ ʟʽʚ ʪʘ ʥʝʨʚʽʚ ʩʪʝʛʥʘ ʪʘ ʛʦʤʽʣʢʠ,  ɽɽɻ,  EN treeM, ʜʠʥʘʤʦʤʝʪʨʽʾ,ʚʠʤʽʨʶʚʘʥʥʷ  

ʦʙô̒ ʤʫ  ʤô̫ ʟʽʚ. 
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ɺʇʃʀɺ ɼʆɺɻʆʊʈʀɺɸʃʆɻʆ ɺʆɭʅʅʆɻʆ ʂʆʅʌʃɯʂʊʋ ʅɸ  

ʉʆʄɸʊʀʏʅʀʁ ʉʊɸʊʋʉ ʇɯɼʃɯʊʂɯɺ 

 

ʎʘʧʨʦ ʅʘʪʘʣʷ ʇʘʚʣʽʚʥʘ  

ʃʽʢʘʨ-ʧʝʜʽʘʪʨ, ʜʠʪʷʯʠʡ ʢʘʨʜʽʦʨʝʚʤʘʪʦʣʦʛ,  

ʟʘʚʽʜʫʚʘʯʢʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʠʽʘʛʥʦʩʪʠʯʥʠʤ ʚʽʜʜʽʣʝʥʥʷʤ 

 ɼɿ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʤʝʜʠʯʥʠʡ  

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè 

ʤ. ʂʦʩʪʷʥʪʠʥʽʚʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣ. ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺʽʡʥʘ ʥʘ ʩʭʦʜʽ  ʋʢʨʘʾʥʠ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 6-ʡ ʨʽʢ. ɼʠʪʷʯʝ ʪʘ 

ʜʦʨʦʩʣʝ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ ʧʨʦʚʝʜʝʥʥʷ ʆʆʉ (ɸʊʆ) ʤʝʰʢʘʶʪʴ ʚ ʫʤʦʚʘʭ, ʱʦ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠ, ʥʝ ʛʘʨʘʥʪʫʶʪʴ, ʥʘʩʘʤʧʝʨʝʜ ʙʝʟʧʝʢʫ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʫʰʫʶʯʠ ʦʩʥʦʚʥʽ ʙʘʟʦʚʽ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ ʟʘ ʧʽʨʘʤʽʜʦʶ ʧʦʪʨʝʙ 

ʄʘʩʣʦʫ :   ʧʦʪʨʝʙʘ ʚ ʾʞʽ, ʪʝʧʣʽ, ʚʦʜʽ ʪʘ ʧʦʪʨʝʙʘ ʙʝʟʧʝʢʠ.  

ɿʘ ʩʣʦʚʘʤʠ ɻʨʘʩʠ ʄʘʰʝʣ : çɺʽʡʥʘ ʧʦʨʫʰʫʻ ʚʩʽ ʧʨʘʚʘ ʜʠʪʠʥʠ - ʧʨʘʚʦ ʥʘ 

ʞʠʪʪʷ, ʧʨʘʚʦ ʧʝʨʝʙʫʚʘʪʠ ʟʽ ʩʚʦʻʶ ʩʽʤ'ʻʶ ʽ ʛʨʦʤʘʜʦʶ, ʧʨʘʚʦ ʥʘ ʟʜʦʨʦʚ'ʷ, ʧʨʘʚʦ 

ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʽ ʧʨʘʚʦ ʥʘ ʪʫʨʙʦʪʫ ʽ ʟʘʭʠʩʪè ( ʜʦʧʦʚʽʜʴ ʚ ʆʆʅ 1998ʨ). 

ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʥʘ ʜʠʪʠʥʫ ʜʽʶʪʴ ʯʠʥʥʠʢʠ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ  ʫ ʨʦʣʽ ʩʪʨʝʩʦʨʽʚ: 

ʬʽʟʠʯʥʽ  (ʙʽʣʴ, ʛʦʣʦʜ, ʚʠʩʦʢʝ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʧʨʘʛʘ, ʞʘʨʘ, ʭʦʣʦʜ ʪʘ  

ʚʠʙʫʭʠ  ʩʥʘʨʷʜʽʚ), ʘ ʪʘʢʦʞ ʧʩʠʭʦʣʦʛʽʯʥʽ  ʩʪʨʝʩʦʨʠ ( ʥʝʙʝʟʧʝʢʘ, ʟʘʛʨʦʟʘ ʞʠʪʪʶ, 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ). ɼʽʪʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ  ʝʤʦʮʽʡʥʦʛʦ ʩʪʨʝʩʽʚ, ʚʽʜʯʫʚʘʶʪʴ ʩʪʨʘʭ, ʪʨʠʚʦʛʫ [1]. 

ɿʘ ʜʘʥʠʤʠ  ʖʅɯʉɽʌ  ʚ ʏʝʯʝʥʩʴʢʽʡ ʨʝʩʧʫʙʣʽʮʽ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʜʽʪʝʡ, ʷʢʽ 

ʧʝʨʝʞʠʣʠ ʚʽʡʥʫ, ʫ 2004 ʨʦʮʽ  ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ   ʚʠʨʘʞʝʥʽ ʦʟʥʘʢʠ ʇʊʉʈ  ʫ 

25% ʜʽʪʝʡ , ʯʘʩʪʽʰʝ  ʫ ʚʽʮʽ 13-15ʨʦʢʽʚ; ʧʦʤʽʨʥʽ ʦʟʥʘʢʠ ʇʊʉʈ ï ʫ 41%. ʇʨʦʬʝʩʦʨ, 

ʜ ʤʝʜ ʥ. ʂ.ɸ ɯʜʨʽʩʦʚ (2011ʨ) ʚʠʷʚʠʚ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʠʩʪʨʝʩʫ ʫ 31,4% ʜʽʪʝʡ, 

ʧʝʨʝʞʠʚʰʠʭ ʚʽʡʥʫ ʫ ʏʝʯʥʽ, ʧʦʨʫʰʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʜʦʩʷʛʣʠ 

ʨʽʚʥʷ   60%  ʦʙʩʪʝʞʝʥʠʭ. ʋ ʧʽʜʣʽʪʢʽʚ  ʚ̔ ʜʙʫʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʝʨʥʽʚ 

ʧʦʚʝʜʽʥʢʠ, ʚʦʥʠ ʩʭʠʣʴʥʽ ʥʘʜʘʚʘʪʠ  ʧʝʨʝʚʘʛʫ ʩʠʣʦʚʠʤ, ʘʛʨʝʩʠʚʥʠʤ ʨʝʘʢʮʽʷʤ, ʘʙʦ 

ʚʽʜʛʦʨʦʜʞʫʶʪʴʩʷ ʚʽʜ ʩʫʩʧʽʣʴʩʪʚʘ.  
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ʋ  ʧʽʜʣʽʪʢʽʚ ʉʜʝʨʦʪʠ ʨʘʡʦʥ ɻʘʟʠ (ɯʟʨʘʾʣʴ) ʚʯʝʥʽ ʮʝʥʪʨʫ çʍʦʩʝʥè 

ʚʠʷʚʠʣʠ ʥʘʩʣʽʜʢʠ ʩʪʨʝʩʫ: ʟʘʾʢʘʥʥʷ,  ʩʪʨʘʭʠ ʟʘʩʠʥʘʪʠ ʪʘ ʩʧʘʪʠ ʩʘʤʠʤ,  ʯʘʩʪʽʰʝ 

ʩʪʨʘʞʜʘʣʠ ʚʽʜ ʜʠʪʷʯʦʛʦ ʜʽʘʙʝʪʫ, ʦʞʠʨʽʥʥʷ ʪʘ ʥʝʡʨʦʛʝʥʥʦʛʦ ʝʥʫʨʝʟʫ. 

ɼʞʝʤʽ ʍʝʥʩʦʥ  ʽʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ɺʽʩʢʦʥʩʠʥ-ʄʵʜʽʩʦʥ (ʉʐɸ)    ʟʘ 

ʜʦʧʦʤʦʛʦʶ  ʄʈʊ ʪʘ  ʈɽʊ ʟʨʦʙʠʚ   ʚʠʩʥʦʚʦʢ, ʱʦ  ʭʨʦʥʽʯʥʠʡ ʩʪʨʝʩ ʟʤʝʥʰʫʻ  ʫ 

ʜʠʪʠʥʠ  ʟʦʥʫ ʤʦʟʢʫ  ʧʦʚôʷʟʘʥʫ ʟ ʧʘʤôʷʪʪʶ - ʧʦʷʩʥʫ ʟʚʠʚʠʥʫ ʧʨʝʬʨʦʥʪʘʣʴʥʦʾ   

ʢʦʨʠ. 

ɽʢʩʧʝʨʪʠ ʄʝʜʠʯʥʦʾ ʰʢʦʣʠ ʉʘʥ-ɼʽʻʛʦ ʩʪʚʝʨʜʞʫʶʪʴ: ʥʘʢʦʧʠʯʝʥʥʷ ʪʘʫ-

ʧʨʦʪʝʾʥʫ,  ʱʦ ʻ  ʥʝʨʦʟʯʠʥʥʠʤ   ʙʽʣʢʦʤ,   ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ   

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʭʚʦʨʦʙ; ʚʥʘʩʣʽʜʦʢ ʩʪʨʝʩʫ ʟʥʠʞʫʻʪʴʩʷ  ʨʽʚʝʥʴ ʧʨʦʪʝʾʥʫ   

p53, ʱʦ ʜʘʻ  ʩʪʨʝʩʫ   ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ   ɼʅʂ.  ʎʠʤ  ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ  ʨ̔ʩʪ 

ʦʥʢʦʣʦʛʯ̔ʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ 5-7 ʨʘʟʽʚ  ʫ ʜ̔ʪʝʡ  ʏʝʯʥ,̔   ʷʢʽ ʧʝʨʝʞʠʣʠ  ʜʚ̔ 

ʯʝʯʝʥʩʴʢʽ  ʚ̔ʡʥʠ. 

ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʟʘ ʯʘʩʦʤ ʜʽʾ ʥʘ ʥʘʩʝʣʝʥʥʷ ʚʠʢʣʠʢʘʻ ʭʨʦʥʽʯʥʠʡ ʩʪʨʝʩ, 

ʪʨʠʚʦʛʫ. ɿʘ ʰʽʩʪʴ ʨʦʢʽʚ ʜʽʪʠ ʪʘ ʜʦʨʦʩʣʽ ʟʘʙʫʣʠ ʷʢ ʤʦʞʥʘ ʞʠʪʠ ʚ ʙʝʟʧʝʮʽ, ʟʘʙʫʣʠ 

ʧʦʯʫʪʪʷ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ɿʛʽʜʥʦ  ʧʘʪʦʛʝʥʝʟʫ  ʩʪʨʝʩʫ,  ʜʽʷ  ʙʫʜʴ-ʷʢʦʛʦ 

ʜʫʞʝ  ʩʠʣʴʥʦʛʦ   ʩʪʨʝʩʦʨʫ ʯʝʨʝʟ ʚʠʢʠʜ ʢʦʨʪʠʢʦʪʨʦʧʽʥ-ʨʝʣʽʟʽʥʛ ʬʘʢʪʦʨʫ,  ʯʝʨʝʟ 

ʛʽʧʦʪʘʣʘʤʫʩ, ʛʽʧʦʬʽʟ  ʧʨʠʟʚʦʜʠʪʴ ʜʦ  ʟʘʧʫʩʢʫ  ʜʚʦʭ ʛʦʨʤʦʥʘʣʴʥʠʭ  ʚʽʩʝʡ ʚ 

ʦʨʛʘʥʽʟʤʽ: ʘʜʨʝʥʘʣʽʥ-ʥʦʨʘʜʨʝʥʘʣʽʥʦʚʦʾ  ʪʘ  ʢʦʨʪʠʟʦʣʦʚʦʾ. ɺʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʠʤʫʣʷʮʽʷ ʛʦʨʤʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʚ: ʱʠʪʦʧʦʜʽʙʥʦʾ, ʧʘʨʘʱʠʪʦʧʦʜʽʙʥʠʭ ʟʘʣʦʟ, 

ʥʘʜʥʠʨʢʽʚ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʪʠʤʫʩʫ, ʩʪʘʪʝʚʠʭ ʟʘʣʦʟ.   ɹʫʜʴ-ʷʢʽʡ ʟʤʽʥʽ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʥʠ ʚ ʦʨʛʘʥʘʭ ʪʘ ʩʠʩʪʝʤʘʭ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʘʤʠ   ʧʦʚʝʜʽʥʢʠ, ʥʘʩʪʨʦʶ, ʝʤʦʮʽʡ, ʤʥʝʩʪʠʯʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ [1, 3, 7, 8, 9, 10, 11, 12, 13, 14].  

 ɺ  ʦʨʛʘʥʽʟʤʽ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ,  ʧʝʨʝʞʠʚʰʠʭ ʩʪʨʘʭ ʚʽʡʥʠ,  ʩʪʨʝʩ ʯʠ  

ʪʨʠʚʦʛʫ,  ʚʠʥʠʢʘʶʪʴ  ʥʝʩʧʝʮʠʬʽʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ  ʨʦʙʦʪʫ ʦʨʛʘʥʽʚ  ʪʘ 

ʩʠʩʪʝʤ [2, 4, 5, 6, 15].   

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ɺʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥ ʩʦʤʘʪʠʯʥʦʛʦ  ʟʜʦʨʦʚôʷ 

ʧʽʜʣʽʪʢʽʚ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʚ ʟʦʥ ʽ  ʆʆʉ ( ɸʊʆ),  ʚʽʜ   ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ. 

http://meddaily.ru/article/22Aug2011/dna_srt
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ʄʝʪʦʜʠ ʪʘ  ʦʙ'ʻʢʪ   ʜʦʩʣʽʜʞʝʥʥʷ. ʆʮʽʥʢʫ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʧʽʜʣʽʪʢʽʚ 

ʧʨʦʚʦʜʠʣʠ ʚ ɼɿ ç ʅʇʄ ʈɼʎ ʄʆɿ ʋʢʨʘʾʥʠè  ʟ 2014 ʧʦ2020 ʨʦʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ 

ʨʘʤʢʘʭ ʧʨʠʢʣʘʜʥʦʾ ʅɼʈ çʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ  ʜʦʧʦʤʦʛʠ  

ʜʽʪʷʤ ʪʘ ʧʽʜʣʽʪʢʘʤ, ʷʢʽ ʤʝʰʢʘʶʪʴ  ʚ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ 

ʦʧʝʨʘʮʽʽè (2016-2018 ʨʨ.) 0116U004162. ʅʘʤʠ ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ   ʧʽʜʣʽʪʢʠ 15-17 

ʨʦʢʽʚ,   ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ ʟʘ ʤʝʜʠʯʥʦʶ ʯʠ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʜʦʧʦʤʦʛʦʶ.  ɹʫʣʘ 

ʟʨʦʙʣʝʥʘ ʚʠʙʽʨʢʘ 128 ʧʽʜʣʽʪʢʽʚ, ʷʢʠʭ    ʨʦʟʧʦʜʽʣʠʣʠ ʥʘ  ʯʦʪʠʨʠ ʛʨʫʧʠ: 

I  ʛʨʫʧʘ ï 39  ʧʽʜʣʽʪʢʽʚ, ʫ ʷʢʠʭ  ʜʽʘʛʥʦʩʪʦʚʘʥʘ  ʪʨʠʚʦʛʘ; 

II ʛʨʫʧʘ ï 31  ʧʽʜʣʽʪʦʢ,  ʷʢʽ  ʤʝʰʢʘʶʪʴ  ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʝʜʝʥʠʷ ʙʦʡʦʚʠʭ ʜʽʡ 

(ʤ. ɸʚʜʽʾʚʢʘ, ɺʝʨʭʥʴʦʪʦʨʝʮʴʢʝ, ʇʦʧʘʩʥʘ, ʤ. ʊʦʨʝʮʴʢ); 

III ʛʨʫʧʘ  ï 25  ʧʽʜʣʽʪʢʽʚ ï ʚʥʫʪʨʽʰʥʴʦ  çʧʝʨʝʩʝʣʝʥʽ è  ʦʩʦʙʠ (ɺʇʆ);  

IV ʛʨʫʧʘ ï ʢʦʥʪʨʦʣʴʥʘʷ ï 33   ʧʽʜʣʽʪʢʘ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʚ ʤ. ʂʦʥʩʪʷʥʪʠʥʽʚʢʘ, 

ɼʨʫʞʢʽʚʢʘ, ʂʨʘʤʘʪʦʨʩʴʢ,  ʚ ʝʤʦʮʽʡʥʦʤʫ ʩʪʘʥʽ  ʷʢʠʭ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʥʝ ʚʠʷʚʣʝʥʦ 

ʙʫʣʦ ʧʦʨʫʰʝʥʴ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ  ʤʠ  ʧʨʦʚʦʜʠʣʠ ʟʙʽʨ ʪʘ 

ʚʠʚʯʝʥʥʷ ʩʢʘʨʛ, ʘʥʘʤʥʝʟʫ,  ʚʠʚʯʘʣʠ  ʤʝʜʠʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ,  ʧʨʦʚʦʜʠʣʠ 

ʦʙ'ʻʢʪʠʚʥʝ ʦʙʩʪʝʞʝʥʥʷ  ʧʝʜʽʘʪʨʦʤ ʪʘ  ʢʘʨʜʽʦʨʝʚʤʘʪʦʣʦʛʦʤ ( ʘʥʪʨʦʧʦʤʝʪʨʽʷ, 

ʚʠʤʽʨʶʚʘʥʥʷ ɸʊ, ʏʉʉ, ʏɼ ʪʘ ʩʘʪʫʨʘʮʽʾ; ʚʠʚʯʘʣʠ ʚʝʛʝʪʘʪʠʚʥʠʡ ʩʪʘʪʫʩ, 

ʦʙʩʪʝʞʝʥʥʷ ʧʦ ʩʠʩʪʝʤʘʤ), ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ  (ʘʥʘʣʽʟ ʢʨʦʚʽ ʢʣʽʥʽʯʥʠʡ, 

ʘʥʘʣʽʟ ʩʝʯʽ ʟʘʛʘʣʴʥʠʡ, ʛʣʶʢʦʟʫ ʢʨʦʚʽ,  ʙʽʦʭʽʤʽʯʥʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ); 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ: ɽʂɻ, ʈɽɻ, ɽɽɻ, ʋɿɼ ʱʠʪʦʧʦʜʽʙʥʦʾ  ʟʘʣʦʟʠ, ʤʦʣʦʯʥʠʭ  ʟʘʣʦʟ,  

ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, ʭʦʣʪʝʨʽʚʩʴʢʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ, ɼʄɸʊ, ɽʍʆ-ʂʉ ʟʘ  ʧʦʢʘʟʘʤʠ; 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʦʥʩʫʣʴʪʘʮʽʾ ʥʝʚʨʦʣʦʛʦʤ, ʧʩʠʭʽʘʪʨʦʤ, ʦʨʪʦʧʝʜʦʤ, 

ʦʪʦʣʘʨʠʥʛʦʣʦʛʦʤ ï ʟʘ  ʧʦʢʘʟʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʧʽʜʣʽʪʢʽʚ ʥʘʤʠ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚʩʽ ʧʽʜʣʽʪʢʠ  ʤʘʶʪʴ ʟʤʽʥʠ  ʚ ʩʦʤʘʪʠʯʥʦʤʫ ʩʪʘʥʽ.   ʅʘʚʦʜʠʤʦ  

ʥʘʩʪʫʧʥʽ ʜʘʥʽ. 

ɿʤʽʥʠ ʚ ʨʦʙʦʪʽ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʤʘʣʠ ʧʨʦʷʚʠ ʚ ʫʩʽʭ ʧʽʜʣʽʪʢʽʚ 

ï ʚ 100% .ʅʘʡʯʘʩʪʽʰʝ ʧʘʮʽʻʥʪʠ ʩʢʘʨʞʠʣʠʩʷ ʥʘ ʛʦʣʦʚʥʠʡ ʙʽʣʴ: ʫ ʶʥʘʢʽʚ 1 ʛʨʫʧʠ 

ʮʝʬʘʣʛʽʷ ʟʫʩʪʨʽʯʘʣʘʩʷ ʫ 85.7%, ʫ ʜʽʚʯʘʪʦʢ ï ʫ 81,8%; ʚ ʛʨʫʧʽ çʧʝʨʝʩʝʣʝʥʮʽʚè 
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ʚʽʜʧʦʚʽʜʥʦ: ʫ ʶʥʘʢʽʚ-60,0%, ʫ ʜʽʚʯʘʪʦʢ ï ʚ 62,5% ;     ɺ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʘʢʦʞ 

ʯʘʩʪʦ ʚʠʷʚʣʷʚʩʷ ʮʝʬʘʣʛʽʯʥʠʡ ʩʠʥʜʨʦʤ: ʫ  ʶʥʘʢʽʚ  ʚ 60,0%, ʫ ʜʽʚʯʘʪʦʢ ʯʘʩʪʽʰʝ ï 

ʚ 66,66% ʚʠʧʘʜʢʽʚ; ʫ ʧʽʜʣʽʪʢʽʚ II  ʛʨʫʧʠ ʚʜʚʽʯʽ ʤʝʥʰʝ,  ʫ ʶʥʘʢʽʚ ï ʚ 33,3%, ʫ 

ʜʽʚʯʘʪʦʢ ï ʚ  38,5%.   ɿʘ ʜʘʥʠʤʠ ʦʙʩʪʝʞʝʥʥʷ 2019 -2020 ʨʦʢʽʚ ʚʝʛʝʪʘʪʠʚʥʽ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʩʪʘʪʫʚʘʣʠ ʪʘʢʦʞ ʚ 100% ʧʽʜʣʽʪʢʽʚ. 

 ʄʠ ʚʠʷʚʠʣʠ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʪʦʪʠ ʮʝʬʘʣʛʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʚʽʜ ʝʤʦʮʽʡʥʦʛʦ 

ʩʪʘʥʫ: ʧʽʜʣʽʪʢʠ ʚ ʩʪʘʥʽ ʪʨʠʚʦʛʠ ʤʘʶʪʴ ʯʘʩʪʽʰʽ ʧʨʦʷʚʠ ʮʝʬʘʣʛʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʘ 

ʫ ʤʝʰʢʘʥʮʽʚ  ʤʽʩʪ ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʦʡʦʚʽ ʜʽʾ  ʮʝʬʘʣʛʽʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʤʝʥʰʝ, ʱʦ 

ʧʦʩ̫ʥʶʻʪʴʩʷ ʚʠʢʠʜʦʤ ʢʦʨʪʠʟʦʣʫ  ʧʽʜ ʯʘʩ ʩʪʨʝʩʫ ʪʘ ʡʦʛʦ   ʟʥʝʙʦʣʶʶʯʦʶ ʜʽʻʶ, 

ʦʜʥʘʢ ʚ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʩʢʘʨʛ ʥʘ ʮʝʬʘʣʛʽʶ ʩʝʨʝʜ  

ʜʽʚʯʘʪʦʢ ʚ ʫʩʽʭ ʛʨʫʧʘʭ . 

 ɺʥʘʩʣʽʜʦʢ ʩʪʨʝʩʽʚ ʪʘ ʝʤʦʮʽʡʥʦʾ ʥʘʧʨʫʛʠ ʫ ʧʽʜʣʽʪʢʽʚ ʬʦʨʤʫʶʪʴʩʷ ʥʝʚʨʦʟʠ.  

ʅʘʡʙʽʣʴʰʝ ʥʝʚʨʦʟʽʚ ʥʘʚ'ʷʟʣʠʚʠʭ ʨʫʭʽʚ ʥʘʤʠ ʚʠʷʚʣʝʥʦ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ç ʪʨʠʚʦʛʠè 

ï 87,2%,ʚ ʛʨʫʧʽ çʧʝʨʝʩʝʣʝʥʮʽʚè ï 72,0%, ʚ ʛʨʫʧʽ ɸʊʆ (ʜʨʫʛʽʡ) ï 58,1%, 

ʥʘʡʤʝʥʰʝ ï ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ï 54,5%. ɺ ʜʠʥʘʤʽʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʥʝʚʨʦʟʽʚ ʚ  ʛʨʫʧʽ ɸʊʆ ʥʘ 21,3%, ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʥʘ 13,7%. 

ʆʟʥʘʢʠ ʥʝʡʨʦʛʝʥʥʦʛʦ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʚ 2,5 ʨʘʟʠ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 

ʧʽʜʣʽʪʢʽʚ, ʱʦ  ʧʝʨʝʞʠʣʠ ʚʽʡʥʫ: ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ ʽʟ ʟʦʥʠ ɸʊʆ ʚʠʷʚʠʣʠ ʫ  25,8% 

ʦʩʽʙ, ʚ ʪʨʝʪʽʡ ʛʨʫʧʽ  ʧʝʨʝʩʝʣʝʥʮʽʚ ʫ  24,0%, ʚ ʛʨʫʧʽ  çʪʨʝʚʦʛʠè ʚ 20,5%. 

ʅʝʡʨʦʛʝʥʥʠʡ ʝʥʫʨʝʟ   ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʩʢʣʘʚ   7,7%, ʫ ʜʨʫʛʽʡ ï 6,45% ʪʘ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ï 2,6%.    ʅʝʡʨʦʛʝʥʥʠʡ ʝʥʢʦʧʨʝʟ ʙʫʚ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʚ 5,2 % 

ʚʠʧʘʜʢʽʚ,  ʫ ʛʨʫʧʽ ʽʟ ʟʦʥʠ ɸʊʆ ï 3,22%. 

ʂʣʽʥʽʯʥʠʡ ʧʨʦʬʽʣʴ ʩʢʘʨʛ ʟ ʙʦʢʫ   ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʤʦʞʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʬʦʨʤʫʚʘʥʥʷ ʧʩʠʭʦʩʦʤʘʪʠʢʠ ʫ ʧʘʮʽʻʥʪʽʚ.  

 ɻʘʩʪʨʘʣʛʽʾ    ʚʠʷʚʣʝʥʽ ʫ ʧʽʜʣʽʪʢʽʚ  ʟ ʪʨʠʚʦʛʦʶ ï ʫ  57,4% (ɼ-57,7%, ʖ-

43,5%), ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʫ 54,5% ʦʩʽʙ, ʯʘʩʪʽʰʝ ʫ ʶʥʘʢʽʚ ï 60,1%,  ʫ ʜʽʚʯʘʪʦʢ 

ï 50,1%. ʄʝʥʰʝ ʩʢʘʨʛ  ʙʫʣʦ ʫ ʤʝʰʢʘʥʮʽʚ  ʟʦʥʠ ɸʊʆ ( ʜʨʫʛʘ ʛʨʫʧʘ) ʚ 32,3% ( ʜ-

8,5%,   ʁ -24,7%) ʦʩʽʙ.   

 ʅʘ ʥʫʜʦʪʫ ʩʢʘʨʞʠʣʠʩʷ ʯʘʩʪʽʰʝ   ʧʽʜʣʽʪʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ  ʚ 54,4 % 

ʚʠʧʘʜʢʽʚ ( ʜʽʚʯʘʪʢʘ - 66,6%,  ʶʥʘʢʠ - 40,1%), ʘ  ʚ ʽʥʰʠʭ ʛʨʫʧʧʘʭ, ʜʝ ʦʙʩʪʝʞʫʚʘʥʽ 
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ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʪʨʠʚʦʛʠ ï 35,3%,ʚ ʛʨʫʧʽ ʧʝʨʝʩʝʣʝʥʮʽʚ- 32,3 %( ʜʽʚʯʘʪʢʘ-

37,7%, ʶʥʘʢʠ ï 22,2%.  ʋ ʧʽʜʣʽʪʢʽʚ ʽʟ ʟʦʥʠ ɸʊʆ (II ʛʨʫʧʘ )- ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʥʠʞʯʠʡ-18,3 % ( ʜʽʚʯʘʪʢʘ ï30,8 %, ʶʥʘʢʠ ï5,5%).   

   ʂʠʰʢʦʚʽ ʢʦʣʴʢʠ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ   ʚ I  ʛʨʫʧʽ   (ʟ  ʪʨʠʚʦʛʦʶ) ʽ ʩʢʣʘʣʠ 

63,5% ( ʜʽʚʯʘʪʘ ï 68,1%, ʶʥʘʢʠ ï 56,9%) ,  ʪʘ ʚ  IV ʛʨʫʧʽ ʢʦʥʪʨʦʣʴʥʽʡ ï 43,6% 

(ʜʽʚʯʘʪʘ ï 50,2%, ʶʥʘʢʠ ï 40,1%),  ʪʘ ʟʥʘʯʥʦ ʚʠʱʽ ʙʫʣʠ ʫ ʜʽʚʯʘʪʦʢ ʦʙʦʭ ʛʨʫʧ.    

ʋ ʧʽʜʣʽʪʢʽʚ  II ʛʨʫʧʠ,  ʤʝʰʢʘʥʮʽʚ  ʟʦʥʠ ɸʊʆ,  ʩʢʘʨʛʠ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ  3 ʨʘʟʠ 

ʤʝʥʰʝ (20,3%), ʘ ʫ  III ʛʨʫʧʽ  (ç  ʧʝʨʝʩʝʣʝʥʮʽʚè) ʚ 2 ʨʘʟʘ ʤʝʥʰʝ (32,2%), ʱʦ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʠʢʠʜʦʤ  ʢʦʨʪʠʟʦʣʫ ʫ ʜʽʪʝʡ, ʷʢʽ  ʧʝʨʝʥʦʩʷʪʴ  ʩʪʨʝʩ. 

 ʈʽʟʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ʙʦʢʫ  ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘʤʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʤʘʡʞʝ ʫ ʢʦʞʥʦʛʦ ʧʽʜʣʽʪʢʘ. ʏʘʩʪʦʪʘ ʢʘʨʜʽʘʣʛʽʡ  ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʫ ʧʽʜʣʽʪʢʽʚ, 

ʷʢʽ  ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣʴʥʠʭ ʩʪʨʝʩʦʨʽʚ,   ʘʙʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ 

ʭʨʦʥʯ̔ʥʦʛʦ ʩʪʨʝʩʫ (II ʛʨʫʧʘ)   ʫ 58,1%  ( ʫ ʜʽʚʯʘʪ ï 69,2%), ʚ ʩʪʘʥʽ  ʪʨʠʚʦʛʠ  (I  

ʛʨʫʧʘ)  ï ʫ 61,5% ʦʩʽʙ. ɺ  IV ʛʨʫʧʽ  (ʢʦʥʪʨʦʣʴʥʡ̔)  ʩʢʘʨʞʠʣʠʩʷ ʥʘ ʙʽʣʴ ʚ ʩʝʨʮʽ  

ʨʽʜʰʝ ʚ   2 ʨʘʟʘ   ï ʫ 27,3%, ʚ III  ʛʨʫʧʽ ï 32,3%. 

ʇʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ  ʨʠʪʤʫ (ʪʘʭʠʢʘʨʜʽʷ, ʙʨʘʜʠʢʘʨʜʽʷ) ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʠ  

ʫ  ʧʽʜʣʽʪʢʽʚ  ʟ   ʝʤʦʮʽʡʥʦʶ  ʥʘʧʨʫʛʦʶ : ʚ I ʛʨʫʧʽ ï 59,2%,  ʚ II ʛʨʫʧʽ ï67,7 %, ʚ    

III ʛʨʫʧʽ  60,1%,     ʘ ʚ   IV ʛʨʫʧʽ ( ʢʦʥʪʨʦʣʴʥʽʡ)  ʧʦʨʫʰʝʥʥʷ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʨʽʜʰʝ  ï  ʚ 36,4% ʦʩʽʙ. ʂʨʽʤ ʮʠʭ ʧʦʨʫʰʝʥʴ ʙʫʣʠ ʜʽʘʛʥʦʩʪʦʚʘʥʽ ʽʥʰʽ 

ʧʦʨʫʰʝʥʥʷ  ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ. ɺ 2019-20 ʨʦʢʘʭ ʚʽʜʙʫʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʫʰʝʥʴ 

ʚ II ʛʨʫʧʽ ï 74,19 %,  ʚ    III ʛʨʫʧʽ  ï 56%, ʚ   IV ʛʨʫʧʽ (ʢʦʥʪʨʦʣʴʥʽʡ) 42,42% ʦʩʽʙ.  

ʅʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʛʨʫʧʠ ʧʘʪʦʣʦʛʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʧʽʜʣʽʪʢʽʚ, ʷʢʽ ʧʝʨʝʥʦʩʷʪʴ 

ʩʪʨʝʩ  ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ ʝʤʦʮʽʡʥʦʾ ʥʘʧʨʫʛʠ  ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʠʥʠʢʥʝʥʥʶ ʫ 

ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘʧʘʜʽʚ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʾ ʪʘʭʽʢʘʨʜʽʾ, ʩʠʥʢʦʧʽʚ.   

 ɿʘʜʫʭʘ ʚʠʥʠʢʘʣʘ ʫ ʧʽʜʣʽʪʢʽʚ  I ʛʨʫʧʠ ï 30,8 % ,  ʚ II  ʛʨʫʧʽ ï 22,6 %,  ʚ   III  

ʛʨʫʧʽ  ï16,0 %, ʚ ʧʦʨʽʚʥʷʥʥʽ  ʟ IV ʢʦʥʪʨʦʣʴʥʦ  ʁʛʨʫʧʦʶ ï 2,6%. 

ʇ̔ ʜʚʠʱʝʥʥʷ  ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ( ɸʊ) ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʧ̔ʜʣʽʪʢ̔ʚ  I ʛʨʫʧʠ 

ï 25,6%,  ʚ II  ʛʨʫʧʽ -16,1 %,       ʚ    III  ʛʨʫʧʽ   -8,0 %,     ʚ ʧʦʨʽʚʥʷʥʥʽ  ʟ IV 

ʢʦʥʪʨʦʣʴʥʦ  ʁʛʨʫʧʦ -ʁ  18,2%. 
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 ɿʥʠʞʝʥʥ ̫ɸʊ ʚʠ̫ ʚʠʣʠ  ʫ 64,1% ʧʽʜʣʽʪʢʽʚ III  ʛʨʫʧʠ, ʫ 36,4% ʢʦʥʪʨʦʣʴʥʦʾ  

IV ʛʨʫʧʠ, ʪʘ ʚ 25,8 % ʦʩʽʙ  II ʛʨʫʧʠ , ʚ 28,2  % ʦʩʽʙ    I ʛʨʫʧʠ. 

 ʇʦʨʫʰʝʥʥʷ  ʩʪʨʫʢʪʫʨʠ  ʱʠʪʦʧʦʜʽʙʥʦʾ  ʟʘʣʦʟʠ ʚʠ̫ ʚʠʣʠ ʧʽʜ ʯʘʩ 

ʦʙʩʪʝʞʝʥʥʷ ʫ ʧʽʜʣʽʪʢʽʚ ʚʩ̔ʭ ʛʨʫʧ, ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʁʯʘʩʪʦʪʦ ʁ35,5% ʫ  II ʛʨʫʧʽ ̔ʟ 

ʟʦʥʠ ɸʊʆ ,  20,1%  ʫ çʧʝʨʝʩʝʣʝʥʮʽʚè, 21,43% ʫ ʧʽʜʣʽʪʢʽʚ ʟ  ʪʨʠʚʦʛʦʶ.  

ʇʨʠ ʘʥʪʨʦʧʦʤʝʪʨʽʾ ʤʠ ʚʠʷʚʠʣʠ, ʱʦ ʥʝʜʦʩʪʘʪʥʶ  ʤʘʩʫ ʤʘʶʪʴ ʜʽʚʯʘʪʢʘ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ  ʩʪʨʝʩʦʚʦʤʫ ʩʪʘʥʽ, ʪʨʠʚʦʟʽ: ʚ  I ʛʨʫʧʽ ï 28,2%,  ʚ II  ʛʨʫʧʽ 30,76 %,       

ʚ    III  ʛʨʫʧʽ   -25,0 %,     ʚ ʧʦʨʽʚʥʷʥʥʽ  ʟ IV ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦ -ʁ  16,76%. ʋ 

ʶʥʘʢʽʚ ʟʫʩʪʨʽʯʘʻʪʩɹʷ   ʜʝʬʽʮʠʪ ʤʘʩʠ ʪʽʣʘ  ʚ  III   ʛʨʫʧʽ çʧʝʨʝʩʝʣʝʥʮɯʚè ʚ 66,7%, ʚ   

I ʛʨʫʧ ̔( ʪʨʠʚʦʛʘ)  36,4%,  ʚ II ʛʨʫʧ ̔ - 22,2%,  ʚ ʧʦʨʽʚʥʷʥʥʽ  ʟ IV ʛʨʫʧʦʶ ï 20,2%. 

ʆʞʠʨʽʥʥʷ  ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ ʜʽʚʯʘʪʦʢ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ  ʪʨʠʚʦʛʠ (I 

ʛʨʫʧʘ) ï 25,0%,  ʚ IV ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧ-̔  33,3%, ʧʦʨʽʚʥʷʥʦ ʟ  II ʛʨʫʧʦʶ - 13,0 %,       

ʟ    III  ʛʨʫʧʦʶ   - 18,8 %.  ʋ ʶʥʘʢʽʚ  ʪʘʢʦʞ ʦʞʠʨʽʥʥʷ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʩɹʷ ʚ  IV 

ʛʨʫʧʽ ï 22,7% ʪʘ ʚ II ʛʨʫʧ ̔ï 17,6%, ʥʽʞ ʚ I ʛʨʫʧ ̔( ʪʨʠʚʦʛʘ)- 9 % ʪʘ     III   ʛʨʫʧʽ 

çʧʝʨʝʩʝʣʝʥʮɯʚè ʚ 11,1%. 

ʇʦʨʫʰʝʥʥʷ  ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʤʘʣʠ ʤʽʩʮʝ ʚ  I ʛʨʫʧʽ  ʫ 68,1% 

ʜʽʚʯʘʪʦʢ,  ʚ II  ʛʨʫʧʽ 61,5 %,  ʚ III  ʛʨʫʧʽ   -50,0 %, ʱʦ  ʚ ʪʨʠʯʽ ʚʠʱʝ  ʟʘ IV 

ʢʦʥʪʨʦʣʴʥʫ  ʛʨʫʧʫ-  18,1%. 

ʈ̔ ʚʝʥʴ ʛʣʶʢʦʟʠ  ʢʨʦʚʽ  ʙʫʚ  ʧʦʨʫʰʝʥʠʡ ʚ  I ʛʨʫʧʽ ʫ  26,1%,  ʚ II  ʛʨʫʧʽ ʫ  

22,5 %,       ʚ    III  ʛʨʫʧʽ   ʫ  16,0 %, ʱʦ   ʚʠʱʝ    ʟʘ IV ʢʦʥʪʨʦʣʴʥʫ  ʛʨʫʧʫ-  9,1%. 

ɿʥʠʞʝʥʥʷ ʛʣʶʢʦʟʠ  ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʠ  ʫ ʧʽʜʣʽʪʢʽʚ ʚ ʛʨʫʧʽ ʪʨʠʚʦʛʠ( I ʛʨʫʧʽ) ï 

13,3%,  ʚ II  ʛʨʫʧʽ 12,9 %,       ʚ    III  ʛʨʫʧʽ   -4,0 %,  ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ  -9,1%.  

ɿʥʠʞʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ  ʢʨʦʚʽ ʤʠ  

ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʯʘʩʪʽʰʝ ʚ  I ʛʨʫʧʽ ï 12,8%,  ʚ II  ʛʨʫʧʽ - 9,6 %,    ʚ    III  ʛʨʫʧʽ   -

12,0%,  ʱʦ ʚʽʜʧʦʚʽʜʘʻ  ʧʘʪʦʛʝʥʝʟʫ ʩʪʨʝʩʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʛʣʶʢʦʟʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ. 

ɺ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʚʽʜʤʽʯʘʚʩʷ ʣʽʤʬʦʮʠʪʘʨʥʠʡ ʟʩʫʚ ʚ II ʛʨʫʧʽ   ʚ 67,7% 

ʦʙʩʪʝʞʝʥʠʭ,       ʚ III  ʛʨʫʧʽ    -68,0 %,  ʚ IV ʛʨʫʧʽ ï 36,3 % ʦʙʩʪʝʞʝʥʠʭ.   

ɺʠʩʥʦʚʢʠ 
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 1. ʍʨʦʥʽʯʥʠʡ ʩʪʨʝʩ (ʤʝʰʢʘʥʥʷ ʚ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ, ʥʘʷʚʥʽʩʪʴ ʩʪʨʘʭʫ 

ʩʤʝʨʪʽ ʙʣʠʟʴʢʠʭ, ʦʯʽʢʫʚʘʥʥʷ ʚʠʙʫʭʽʚ, ʥʝʚʧʝʚʥʝʥʽʩʪʴ ʫ ʟʘʚʪʨʘʰʥʴʦʤʫ ʜʥʽ) 

ʚʠʢʣʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜʣʽʪʢʽʚ ʟʤʽʥʠ, ʷʢʽ ʤʦʞʥʘ  ʜʽʘʛʥʦʩʪʫʚʘʪʠ. ʉʪʘʥʠ 

ʝʤʦʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʩʪʨʝʩʠ ʩʧʨʠʯʠʥʶʶʪʴ ʧʦʨʫʰʝʥʥʷ   ʨʦʙʦʪʠ  ʦʨʛʘʥʽʚ 

ʪʘ ʩʠʩʪʝʤ ʧʽʜʣʽʪʢʽʚ. 

 2.  ɺ ʫʤʦʚʘʭ ʩʪʨʝʩʫ ʚʽʡʥʠ ʯʘʩʪʽʰʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʩʢʘʨʛʠ ʪʘ ʟʤʽʥʠ ʟ  ʙʦʢʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʦʨʫʰʝʥʥʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ 

ʮʠʢʣʫ. ʎʽ ʟʤʽʥʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ  ʢʣʽʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ ʩʪʨʝʩʫ ʪʘ ʪʨʠʚʦʛʠ. ɿʤʽʥʠ  

ʝʤʦʮʽʡʥʦʛʦ ʬʦʥʫ ʟ ʟʘʧʫʩʢʦʤ ʤʝʭʘʥʽʟʤʫ ʩʪʨʝʩʫ  ʧʨʠʚʦʜʠʣʠ ʜʦ ʛʦʨʤʦʥʘʣʴʥʠʭ  

ʧʦʨʫʰʝʥʴ. 

3. ɺʠʷʚʣʝʥʽ ʩʢʘʨʛʠ ʪʘ ʧʦʨʫʰʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜʣʽʪʢʽʚ ʚʠʢʣʠʢʘʣʠ  

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ, 

ʬʽʟʠʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ) ʣʽʢʫʚʘʥʥʷ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ  ʢʦʨʝʢʮʽʾ, ʟʘ ʧʦʢʘʟʘʤʠ- 

ʣʽʢʫʚʘʥʥʷ ʫ ʧʩʠʭʦʪʝʨʘʧʝʚʪʘ, ʝʥʜʦʢʨʠʥʦʣʦʛʘ, ʢʘʨʜʽʦʨʝʚʤʘʪʦʣʦʛʘ, ʥʝʚʨʦʣʦʛʘ.  

4. ɼʠʥʘʤʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ  ʟʜʦʨʦʚôʷ  ʧʽʜʣʽʪʢʽʚ   ʧʽʜʪʚʝʨʜʞʫʻ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʽʩʪ ʧʘʪʦʣʦʛʽʾ, ʦʩʦʙʣʠʚʦ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʥʝʚʨʦʟʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ  ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ .    

5. ʅʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ  ʧʽʜʣʽʪʢʽʚ ʚ ʟʦʥʽ 

ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ, ʧʨʦʚʝʩʪʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʭʚʦʨʦʙ  ʚ ʪʘʢʠʭ ʤʽʩʪʘʭ ʷʢ ɸʚʜʽʾʚʢʘ, ʊʦʨʝʮʴʢ. ɺʠʥʠʢʣʘ 

ʧʦʪʨʝʙʘ ʩʢʣʘʩʪʠ ʢʣʽʥʽʯʥʽ ʧʨʦʪʦʢʦʣʠ ʥʘʜʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʘ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʜʽʪʷʤ ʪʘ ʧʽʜʣʽʪʢʘʤ, ʷʢʽ   ʧʦʪʨʘʧʠʣʠ  ʚ ʪʷʞʢʽ ʞʠʪʪʻʚʽ ʦʙʩʪʘʚʠʥʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ  
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɸʅʊʀɻʀʇɽʈʊɽʅɿʀɺʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ʀ ʀʍ 

ʂʆʄɹʀʅɸʎʀʁ ʇʆ ʉʅʀɾɽʅʀʖ ɸʈʊɽʈʀɸʃʔʅʆɻʆ ɼɸɺʃɽʅʀʗ ʋ 

ʋʃʇɸ ʅɸ ʏɸʕʉ ɺ ʋʉʃʆɺʀʗʍ ɻʋ çʅʇʄ ʈɼʎ ʄɿ ʋʂʈɸʀʅʓè 

 

ʏʫʜʘʡʢʠʥ ɺʣʘʜʠʤʠʨ ʃʴʚʦʚʠʯ, 

ɺʨʘʯ-ʪʝʨʘʧʝʚʪ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ ʪʝʨʘʧʠʠ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ  

       ɻʋ  çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ  

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ. ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ, ɼʦʥʝʮʢʘʷ ʦʙʣ., ʋʢʨʘʠʥʘ 

                                                                                                                                     

 

ɺʚʝʜʝʥʠʝ. ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥ, ʪʘʢ ʠ ʚ ʋʢʨʘʠʥʝ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ (ɸɻ) ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ 

ʚ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʜʘʣʴʥʝʡʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ [2, 9].  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʚʳʰʝʥʥʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ) ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʚ 2014 ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʆɿ, ʩʦʩʪʘʚʠʣʘ 29,2% ʫ 

ʤʫʞʯʠʥ ʠ 24,8% ʫ ʞʝʥʱʠʥ. ʇʦʚʳʰʝʥʥʦʝ ɸɼ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ 13% ʚʩʝʭ ʩʤʝʨʪʝʡ 

ʚʦ ʚʩʝʤ ʤʠʨʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʋʢʨʘʠʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʚ ʜʘʥʥʦʤ 

ʚʦʧʨʦʩʝ. ʊʘʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɸɻ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦʩʪʠʛʘʝʪ ʩʝʛʦʜʥʷ  35% 

ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʢʨʘʠʥʩʢʠʤ ʠ ʟʘʨʫʙʝʞʥʳʤ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʂ ʪʦʤʫ ʞʝ, ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ 

ʩʪʨʘʜʘʶʱʠʭ ɸɻ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʠ ʫ ʣʠʮ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 80%, ʢʘʢ ʞʝʥʩʢʦʛʦ, ʪʘʢ ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ.  

ɺʳʩʦʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʤʥʦʛʠʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʭ 

ʢʘʢ: ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ,  ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ [1, 4, 5, 6]. ʏʝʤ ʚʳʰʝ ɸɼ, ʪʝʤ ʙʦʣʴʰʝ 

ʨʠʩʢ ʤʦʟʛʦʚʦʛʦ ʠʥʩʫʣʴʪʘ ʠ ʀɹʉ. ʃʠʮʘ, ʠʤʝʶʱʠʝ  ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ɸɼ, ʠʤʝʶʪ ʚ 
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3-4 ʨʘʟʘ ʚʳʰʝ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʀɹʉ ʠ ʚ 7 ʨʘʟ ʚʳʰʝ ʨʠʩʢ ʤʦʟʛʦʚʦʛʦ ʠʥʩʫʣʴʪʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ɸɼ. ʋʢʨʘʠʥʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ 

ʤʝʩʪ ʚ ʤʠʨʝ ʧʦ ʯʘʩʪʦʪʝ ʤʦʟʛʦʚʳʭ ʠʥʩʫʣʴʪʦʚ, ʠʥʬʘʨʢʪʦʚ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʤʝʨʪʥʦʩʪʠ. ʀ ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʟ 11-12 ʤʣʥ. ʫʢʨʘʠʥʮʝʚ, 

ʩʪʨʘʜʘʶʱʠʭ ɸɻ, ʧʨʝʜʪʝʯʝʡ ʚʩʝʭ ʩʝʨʜʝʯʥʳʭ ʠ ʩʦʩʫʜʠʩʪʳʭ ʧʨʦʙʣʝʤ, ʣʠʰʴ 17,7% 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ 6,4% ʩʝʣʴʩʢʦʛʦ ʧʦʣʫʯʘʶʪ ʘʜʝʢʚʘʪʥʦʝ ʣʝʯʝʥʠʝ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʝʥʥʦʛʦ ɸɼ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʦʩʪʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ɸɻ ʣʝʛʯʝ, ʯʝʤ ʜʨʫʛʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʨʘʪʠʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ, ʧʦ ʩʫʪʠ, ʧʦʞʠʟʥʝʥʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ 

ɸɻ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ɸɼ ʫʤʝʥʴʰʘʝʪ ʩʤʝʨʪʥʦʩʪʴ 

ʦʪ ʠʥʩʫʣʴʪʘ ʥʘ 60% ʠ ʥʘ 50% ï ʦʪ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ.  

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʣʝʯʝʥʠʷ ɸɻ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ɸɻ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʵʪʦʡ ʮʝʣʠ, 

ʙʦʣʴʥʳʝ ɸɻ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʫʶ ʪʝʨʘʧʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʠ ɸɼ ʥʘ çʮʝʣʝʚʳʭè ʫʨʦʚʥʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. çʎʝʣʝʚʦʡè ʫʨʦʚʝʥʴ ɸɼ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʨʠʩʢ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, 

ʠʥʩʫʣʴʪ ʠ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʩʚʝʜʝʥ ʢ ʤʠʥʠʤʫʤʫ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ɸɼ ʥʘ ʫʨʦʚʥʝ ʥʠʞʝ 140/90 ʤʤ ʨʪ. ʩʪ. ʋ ʙʦʣʴʥʳʭ ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ʉɼ) ʠʣʠ ʭʨʦʥʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʧʦʯʝʢ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ɸɼ ʥʘ ʫʨʦʚʥʝ ʥʠʞʝ 130/85-80 ʤʤ ʨʪ. ʩʪ., ʘ ʫ 

ʙʦʣʴʥʳʭ ʩ ʧʨʦʪʝʠʥʫʨʠʝʡ ʙʦʣʝʝ 1 ʛ/ʩʫʪ ʠʣʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ï ʥʠʞʝ 

125/75 ʤʤ ʨʪ. ʩʪ.       
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ɸɼ ʠ 

ʧʦʚʳʰʝʥʠʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʢ ʣʝʯʝʥʠʶ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ 

ʚʳʙʦʨ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʭʚʘʪ ʥʘʩʝʣʝʥʠʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʣʝʯʝʥʠʝʤ ʦʩʪʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ, ʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʟʘʯʘʩʪʫʶ ʥʠʟʢʦʡ. ʕʪʦ ʠ 

ʦʙʲ̫ʩʥʷʝʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʣʝʯʝʥʠʷ ɸɻ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. ʀʤʝʥʥʦ ʧʨʠʝʤ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʚʳʰʝʥʠʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʣʝʯʝʥʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ [7]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ: ʫʩʠʣʝʥʠʝ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʟʘ ʩʯʝʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ʥʘ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ɸɻ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ 

ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ɸɼ; ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʢʘʢ ʟʘ ʩʯʝʪ ʤʝʥʴʰʠʭ ʜʦʟ ʢʦʤʙʠʥʠʨʫʝʤʳʭ ɸɻʇ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ 

ʚʟʘʠʤʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʵʪʠʭ ʵʬʬʝʢʪʦʚ; ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʨʛʘʥʦʧʨʦʪʝʢʮʠʠ, ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʠʩʢʘ ʠ ʯʠʩʣʘ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ 

ʦʩʣʦʞʥʝʥʠʡ [3, 8]. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʠʜʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ 

ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: ʧʨʝʧʘʨʘʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʝʝ ʜʝʡʩʪʚʠʝ; ʜʦʣʞʥʦ ʜʦʩʪʠʛʘʪʴʩʷ ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ 

ʠʭ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ; ʧʨʝʧʘʨʘʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʙʣʠʟʢʠʝ 

ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ. ʂʦʤʙʠʥʘʮʠʠ ʜʚʫʭ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʝʣʷʪ ʥʘ: ʨʘʮʠʦʥʘʣʴʥʳʝ (ʵʬʬʝʢʪʠʚʥʳʝ), ʚʦʟʤʦʞʥʳʝ ʠ 

ʥʝʨʘʮʠʦʥʘʣʴʥʳʝ. 

ɺʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠʩʫʱʠ ʪʦʣʴʢʦ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʢʦʤʙʠʥʘʮʠʷʤ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

- ʀɸʇʌ+ʜʠʫʨʝʪʠʢ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ: 
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- ʨʘʤʠʧʨʠʣ/ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, - ʣʠʟʠʥʦʧʨʠʣ/ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, 

- ʵʥʘʣʘʧʨʠʣ/ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, - ʢʚʠʥʘʧʨʠʣ/ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, 

- ʧʝʨʠʥʜʦʧʨʠʣ/ʠʥʜʘʧʘʤʠʜ. 

- ɸʈɸ+ʜʠʫʨʝʪʠʢ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ: 

- ʚʘʣʴʩʘʨʪʘʥ/ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, - ʣʦʟʘʨʪʘʥ/ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, 

- ʢʘʥʜʝʩʘʨʪʘʥ/ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ, - ʠʨʙʝʨʩʘʨʪʘʥ/ ʛʠʜʨʦʭʣʦʨʪʠʘʟʠʜ. 

- ʀɸʇʌ+ɸʂ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ: - ʣʠʟʠʥʦʧʨʠʣ/ʘʤʣʦʜʠʧʠʥ, 

- ʧʝʨʠʥʜʦʧʨʠʣ/ʘʤʣʦʜʠʧʠʥ, - ʚʝʨʘʧʘʤʠʣ/ʪʨʘʥʜʦʣʘʧʨʠʣ. 

- ɸʈɸ+ɸʂ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ: - ʚʘʣʴʩʘʨʪʘʥ/ʘʤʣʦʜʠʧʠʥ. 

- ɹɸɹ+ʜʠʛʠʜʨʦʧʠʨʠʜʠʥʦʚʳʡ ɸʂ: - ʙʠʩʦʧʨʦʣʦʣ/ʘʤʣʦʜʠʧʠʥ. 

- ɸʂ+ʜʠʫʨʝʪʠʢ; ɹɸɹ+ʜʠʫʨʝʪʠʢ: - ʥʝʙʠʚʦʣʦʣ/ʛʠʜʨʦʭʣʦʨʦʪʠʘʟʠʜ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʋʃʇɸ ʥʘ 

ʏɸʕʉ ʚ ʫʩʣʦʚʠʷʭ ɻʋ çʅʇʄ ʈɼʎ ʄɿ ʋʢʨʘʠʥʳè. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ 147 ʯʝʣʦʚʝʢ ʢʘʪʝʛʦʨʠʠ 

çʋʃʇɸ ʥʘ ʏɸʕʉè. ʀʟ ʥʠʭ: 78 ʤʫʞʯʠʥ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 63,5 Ñ0,5 ʛʦʜʘ) ʠ 69 

ʞʝʥʱʠʥ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 60,2 Ñ0,5 ʛʦʜʘ) ʩ ʥʝʦʩʣʦʞʥʝʥʥʦʡ ʵʩʩʝʥʮʠʘʣʴʥʦʡ ɸɻ ʩ 

ɸɼ ʙʦʣʴʰʝ 170/100 ʤʤ ʨʪ.ʩʪ. ʇʘʮʠʝʥʪʘʤ ʥʘʟʥʘʯʘʣʠ ʬʠʢʩʠʨʦʚʘʥʥʫʶ 

ʢʦʤʙʠʥʘʮʠʶ ʧʝʨʠʥʜʦʧʨʠʣʘ ʠ ʘʤʣʦʜʠʧʠʥʘ (çɹʠ-ʧʨʝʩʪʘʨʠʫʤè, çʉʝʨʚʴʝè 

ʌʨʘʥʮʠʷ) ʚ ʜʦʟʝ 5/5, 5/10, 10/5 ʠʣʠ 10/10 ʤʛ ʧʦ ʚʳʙʦʨʫ ʚʨʘʯʘ. ʇʝʨʝʜ ʢʘʞʜʳʤ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʠʟʠʪʦʤ ʢ ʚʨʘʯʫ ʙʦʣʴʥʦʡ ʜʚʘʞʜʳ ʚ ʜʝʥʴ ʠʟʤʝʨʷʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ɸɼ ʠ ʬʠʢʩʠʨʦʚʘʣ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʥʝʚʥʠʢʝ. ɺ ʩʣʫʯʘʝ ʥʝ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʦʛʦ ɸɼ 

(ʤʝʥʴʰʝ 140/90 ʤʤ ʨʪ.ʩʪ.) ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʫʶʱʠʭ ʚʠʟʠʪʦʚ ʧʦʚʳʰʘʣʠ ʜʦʟʫ çɹʠ-

ʧʨʝʩʪʘʨʠʫʤè ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʦʩʠʤʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʟʥʘʯʘʣʠ 

ʠʥʜʘʧʦʤʠʪ-ʨʝʪʘʨʜ (çɸʨʠʬʦʥ-ʨʝʪʘʨʜè, çʉʝʨʚʴʝè ʌʨʘʥʮʠʷ) 1,5 ʤʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʝʨʚʠʯʥʳʤ ʢʦʥʝʯʥʳʤ ʪʦʯʢʘʤ: 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ, ʜʦʩʪʠʛʰʠʭ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ɸɼ ʯʝʨʝʟ 24 ʥʝʜʝʣʠ 

ʥʘʙʣʶʜʝʥʠʷ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʜʦʤʘʰʥʠʤ ɸɼ (< 135/85 ʤʤ 

ʨʪ.ʩʪ.). 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 53,1% 

ʤʫʞʯʠʥ ʠ 46,9% ʞʝʥʱʠʥ. ʇʘʮʠʝʥʪʳ ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʯʘʩʪʦʪʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ɯɯ 

ʪʠʧʘ), ʫʨʦʚʥʶ ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʢʨʦʚʠ, ʯʘʩʪʦʪʝ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ) ʚ ʧʦʢʦʝ (ʚʩʝ ʨ>0,05). 

ʄʫʞʯʠʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʙʳʣʠ ʩʪʘʨʰʝ ʧʦ ʚʦʟʨʘʩʪʫ ʠ  (ʨ< 

0,01) ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʠʤ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ (ʚʩʝ ʨ>0,05). ʉʨʝʜʠ ʤʫʞʯʠʥ 

ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʝ ʢʫʨʠʣʴʱʠʢʦʚ (ʨ<0,001). ʏʝʨʝʟ 24 ʥʝʜʝʣʠ ʩʨʝʜʥʝʝ 

ʩʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʫ ʤʫʞʯʠʥ ʩʥʠʟʠʣʦʩʴ ʩʦ (175,02Ñ1,0) ʜʦ (ʩʦ 134,05Ñ0,5) ʤʤ 

ʨʪ.ʩʪ., ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʩ (98,05Ñ0,5) ʜʦ (82,02Ñ0,5) ʤʤ ʨʪ.ʩʪ. ʋ ʞʝʥʱʠʥ 

ʩʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʩʥʠʟʠʣʦʩʴ ʩʦ (171,02Ñ0,5) ʜʦ (129,02Ñ0,5), ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ 

ɸɼ ʩʥʠʟʠʣʦʩʴ ʩʦ (94,7Ñ0,5) ʜʦ (79,3Ñ0,5) ʤʤ ʨʪ.ʩʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʚʩʝ ʨ< 

0,001). ʎʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ɸɼ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʫ 59 ʤʫʞʯʠʥ (76%) ʠ ʫ 56 ʞʝʥʱʠʥ 

(82%).  

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʫ ʙʦʣʴʥʳʭ ʩ ʥʝʦʩʣʦʞʥʝʥʥʦʡ ɸɻ ʪʝʨʘʧʠʠ ʥʘ ʦʩʥʦʚʝ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʧʝʨʠʥʜʦʧʨʠʣʘ ʠ ʘʤʣʦʜʠʧʠʥʘ (çɹʠ-ʧʨʝʩʪʘʨʠʫʤè, 

çʉʝʨʚʴʝè ʌʨʘʥʮʠʷ) ʚʤʝʩʪʝ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦʤʘʰʥʝʛʦ ɸɼ ʚ ʘʤʙʫʣʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ ʪʝʨʘʧʝʚʪʘ  ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʯʴ ʯʝʨʝʟ 24 ʥʝʜʝʣʠ ʣʝʯʝʥʠʷ ʮʝʣʝʚʦʛʦ 

ʫʨʦʚʥʷ ɸɼ ʫ 76% ʤʫʞʯʠʥ ʠ 82% ʞʝʥʱʠʥ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʜʦʤʘʰʥʝʛʦ ɸɼ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʚ (< 135/85 ʤʤ ʨʪ.ʩʪ.) ʚ 65,3% ʤʫʞʯʠʥ ʠ 71,8% 

ʞʝʥʱʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʝʞʜʫ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʩʫʱʝʩʪʚʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʥʠʞʝʥʠʷ ɸɼ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʦʙʨʘʞʝʥʦ ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʣʝʯʝʥʠʶ ɸɻ. ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʢʣʘʩʩʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʟʥʘʯʝʥʠʶ ʧʨʝʧʘʨʘʪʘ, ʥʝʩʧʦʩʦʙʥʦʛʦ ʦʙʝʩʧʝʯʠʪʴ 

ʩʥʠʞʝʥʠʝ ɸɼ  ʜʦ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ. 

ɺ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ɻʋ çʅʇʄ ʈɼʎ 

ʄɿ ʋʢʨʘʠʥʳè ʩ ʫʩʧʝʭʦʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʮʠʝʥʪʘ ʠ 
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ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ʈʆʃʔ ʇɸʅʂʈɽɸʊʀʏʅʀʍ ɿɯʈʏɸʉʊʀʍ ʂʃɯʊʀʅ ɺ ʇɸʊʆɻɽʅɽɿɯ 

ʌɯɹʈʆɿʋ ʇɯɼʐʃʋʅʂʆɺɯ ɿɸʃʆɿʀ 

 

ʐʘʨʘʰʠʜʟʝ ɸʥʛʝʣʽʥʘ ɻʝʦʨʛʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʇʘʥʢʨʝʘʪʠʯʥʽ ʟʽʨʯʘʩʪʽ ʢʣʽʪʠʥʠ (ʇɿʂ) ʻ ʦʜʥʠʤʠ ʟ ʛʦʣʦʚʥʠʭ ʜʞʝʨʝʣ 

ʩʠʥʪʝʟʫ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ (ɽʎʄ) ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. 

ɺ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʚʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʘʣʽʩʪʴ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʰʣʷʭʦʤ ʩʠʥʪʝʟʫ ʷʢ ʙʽʣʢʽʚ ɽʎʄ, ʪʘʢ ʽ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʜʝʛʨʘʜʘʮʽʶ 

ʦʩʪʘʥʥʽʭ. ɸʣʝ ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʚʦʥʠ ʟʜʘʪʥʽ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʴ ʚ ʘʢʪʠʚʥʫ ʬʦʨʤʫ ʪʘ ʧʨʦʜʫʢʫʚʘʪʠ ʥʘʜʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʽʙʨʦʟʫ ʟʘʣʦʟʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ ʧʽʜʰʣʫʥʢʦʚʽ 

ʟʘʣʦʟʠ ʧʨʠ ʾʾ ʧʦʰʢʦʜʞʝʥʥʽ ʪʘ ʨʦʣʴ ʧʘʥʢʨʝʘʪʠʯʥʠʭ ʟʽʨʯʘʩʪʠʭ ʢʣʽʪʠʥ ʚ ʮʴʦʤʫ 

ʧʨʦʮʝʩʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʠ ʧʨʷʤʦʤʫ ʧʦʰʢʦʜʞʝʥʥʽ ʧʽʜʰʣʫʥʢʦʚʽ ʟʘʣʦʟʠ 

ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ  ʩʠʥʪʝʟʫ ʚʦʣʦʢʥʠʩʪʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ 

ʪʨʘʚʤʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʝʪʘʥʦʣ, ʘʮʝʪʘʣʴʜʝʛʽʜ, ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ ʽ ʧʨʦʜʫʢʪʠ 

ʧʨʦʟʘʧʘʣʴʥʠʭ, ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ, ʨʘʢʦʚʠʭ ʪʘ ʟʘʛʠʙʣʠʭ ʢʣʽʪʠʥ ʝʢʟʦʢʨʠʥʥʦʛʦ 

ʘʧʘʨʘʪʫ ʟʘʣʦʟʠ. ɿʘ ʨʘʭʫʥʦʢ ʚʠʨʦʙʣʝʥʠʭ ʚʠʱʝʟʛʘʜʘʥʠʤʠ ʘʛʝʥʪʘʤʠ ʬʘʢʪʦʨʽʚ 

ʨʦʩʪʫ (ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ (TGF), ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

(PDGF), ʬʘʢʪʦʨ ʨʦʩʪʫ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ (VEGF)) ʪʘ ʮʠʪʦʢʽʥʽʚ  (ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥ (TNFŬ), ʽʥʪʝʨʣʝʡʢʽʥ-1 (IL-1), ʽʥʪʝʨʣʝʡʢʽʥ-6 (IL-6), ʽʥʪʝʨʣʝʡʢʽʥ-8 (IL-8), 

ʽʥʪʝʨʣʝʡʢʽʥ-10 (IL-10)) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʇɿʂ ʚ ʘʢʪʠʚʥʽ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʦʧʦʜʽʙʥʽ ʦʜʠʥʠʮʽ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʘʢʪʦʨʠ ʘʢʪʠʚʘʮʽʾ ʇɿʂ 

ʤʦʞʫʪʴ ʩʝʢʨʝʪʫʚʘʪʠʩʴ ʘʚʪʦʢʨʠʥʥʦ.  
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ PDGF, TNFŬ, IL1 ʪʘ IL6 ʇɿʂ ʘʢʪʠʚʥʦ 

ʧʦʯʠʥʘʶʪʴ ʧʨʦʣʽʬʝʨʫʚʘʪʠ ʪʘ ʟʜʦʙʫʚʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʽʛʨʫʚʘʪʠ ʜʦ ʜʽʣʷʥʦʢ 

ʫʨʘʞʝʥʥʷ. ɿʽ ʩʚʦʛʦ ʙʦʢʫ ʧʨʦʬʽʙʨʦʛʝʥʥʠʡ ʮʠʪʦʢʽʥ TGFɓ ʽʥʜʫʢʫʻ ʩʠʥʪʝʟ 

ʟʽʨʯʘʩʪʠʤʠ ʢʣʽʪʠʥʘʤʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʞʢʣʽʪʠʥʥʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʘ ʩʘʤʝ ʢʦʣʘʛʝʥʫ I ʪʠʧʫ, ʣʘʤʽʥʽʥʫ ʪʘ ʬʽʙʨʦʥʝʢʪʠʥʫ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʇɿʂ ʨʝʛʫʣʶʚʘʪʠ ʩʪʘʣʽʩʪʴ ɽʎʄ. ɸʣʝ ʷʢʱʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚ 

ʧʘʥʢʨʝʘʩ ʥʘʙʫʚʘʶʪʴ ʧʝʨʩʠʩʪʫʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʠʚʘʣʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʽʨʯʘʩʪʠʭ ʢʣʽʪʠʥ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʦʩʪʘʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙʩʷʛʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ.   

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʠʥʪʝʟ, 

ʚʽʜʢʣʘʜʘʥʥʷ  ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʘʥʢʨʝʘʪʠʯʥʠʤʠ 

ʟʽʨʯʘʩʪʠʤʠ ʢʣʽʪʠʥʘʤʠ ʤʦʞʝ ʤʘʪʠ ʟʘʭʠʩʥʠʡ ʭʘʨʘʢʪʝʨ. ɸʣʝ ʥʘʷʚʥʽʩʪʴ ʪʨʠʚʘʣʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʥʢʨʝʘʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ, 

ʘʢʪʠʚʘʮʽʾ ʇɿʂ ʪʘ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʩʧʨʠʷʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʷʢ ʝʢʟʦʢʨʠʥʥʦʛʦ, ʪʘʢ ʽ ʝʥʜʦʢʨʠʥʥʦʛʦ 

ʘʧʘʨʘʪʫ ʦʨʛʘʥʫ. 
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ɼʀʅɸʄʀʂɸ ʇʆʂɸɿɸʊɽʃɽʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  ʉɽʈɼɽʏʅʆ-

ʉʆʉʋɼʀʉʊʆʁ ʉʀʉʊɽʄʓ ʋ ʃʀʎ ʉ ʇʆʉʊʊʈɸɺʄɸʊʀʏɽʉʂʀʄʀ 

ʉʊʈɽʉʉʆɺʓʄʀ ʈɸʉʉʊʈʆʁʉʊɺɸʄʀ ɺ ʇʈʆʎɽʉʉɽ 

ʈɽɸɹʀʃʀʊɸʎʀʀ  

 

ʑʝʛʦʣʴ ʄʘʨʠʥʘ ɺʘʩʠʣʴʝʚʥʘ, 

ɺʨʘʯ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

       ɻʋ  çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ  

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʄɿ ʋʢʨʘʠʥʳè 

ʛ. ʂʦʥʩʪʘʥʪʠʥʦʚʢʘ, ɼʦʥʝʮʢʘʷ ʦʙʣ., ʋʢʨʘʠʥʘ 
 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʘʟʚʠʪʠʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ.  ʉʦʚʨʝʤʝʥʥʳʡ 

ʯʝʣʦʚʝʢ ʝʞʝʜʥʝʚʥʦ ʧʦʜʚʝʨʞʝʥ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʝʩʩʦʚʳʭ 

ʩʠʪʫʘʮʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʫʩʣʦʞʥʷʶʱʠʤʠʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʫʩʢʦʨʝʥʠʝʤ ʪʝʤʧʘ ʞʠʟʥʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʘʟʣʠʯʥʳʝ ʩʦʙʳʪʠʷ, ʫʛʨʦʞʘʶʱʠʝ ʞʠʟʥʠ, ʪʘʢʠʝ ʢʘʢ ʩʪʠʭʠʡʥʦʝ ʙʝʜʩʪʚʠʝ, 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʡ ʘʢʪ, ʨʘʟʣʠʯʥʳʝ ʘʚʘʨʠʠ, ʚʦʝʥʥʳʡ ʢʦʥʬʣʠʢʪ   ʚʳʟʳʚʘʶʪ 

ʩʠʣʴʥʦʝ  ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʠʩʪʦʱʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʵʪʦʤʫ  ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. ʉʪʨʝʩʩ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʜʝʡ, ʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ [5, 6, 7]. 

ʇʦʩʢʦʣʴʢʫ ʩʪʨʝʩʩ  ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʦʯʝʥʴ 

ʚʘʞʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ  ʟʜʦʨʦʚʴʷ  ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ 

ʩʪʨʝʩʩ. 
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ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ 

ʬʘʢʪʦʨʦʚ ʢʘʢ ʚʥʫʪʨʝʥʥʝʡ, ʪʘʢ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʋʥʠʚʝʨʩʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ  

ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ  ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʠʪʤ ʩʝʨʜʮʘ. ʀʟʤʝʥʝʥʠʝ ʨʠʪʤʘ ʩʝʨʜʮʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʉʈ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʢʦʣʝʙʘʥʠʡ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʝʝ ʩʨʝʜʥʝʤʫ 

ʫʨʦʚʥʶ [1, 2]. 

ɸʥʘʣʠʟ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ 

ʦʮʝʥʢʠ ʢʘʢ ʩʦʩʪʦʷʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʩʠʤʧʘʪʦ-ʚʘʛʫʩʥʦʛʦ ʙʘʣʘʥʩʘ), ʪʘʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ 

ʮʝʣʦʤ.  

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ɺʉʈ  ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ  ʚʣʠʷʥʠʠ ʥʘ ʩʝʨʜʮʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʦʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ɺʅʉ). ɺʣʠʷʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʥʝʨʚʘ 

ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʷʮʠʠ ʙʝʪʘ-

ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʣʫʞʜʘʶʱʠʡ ʥʝʨʚ 

ʩʪʠʤʫʣʠʨʫʝʪ ʭʦʣʠʥʦʨʝʮʝʧʪʦʨʳ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ ʠ ʚʝʜʝʪ ʢ ʙʨʘʜʠʢʘʨʜʠʠ [3, 4]. 

ɸʥʘʣʠʟ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʢʨʦʤʝ ʪʦʛʦ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʠʪʴ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʠ ʚʳʷʚʣʷʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ. ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʟʝʨʚʘʭ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʫʛʘʜʘʪʴ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

 ɺʅʉ ʙʝʟ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʚʦʣʠ ʯʝʣʦʚʝʢʘ (ʥʝʦʩʦʟʥʘʥʥʦ) ʨʝʛʫʣʠʨʫʝʪ ʨʘʙʦʪʫ 

ʜʳʭʘʪʝʣʴʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ. ʇʦʵʪʦʤʫ ʜʘʞʝ 

ʚʦ ʚʨʝʤʷ ʦʪʜʳʭʘ ʠʟʤʝʥʝʥʠʷ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʴʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ: ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʘʷ ɺʉʈ 

ʦʪʦʙʨʘʞʘʝʪ ʭʦʨʦʰʫʶ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʨʘʙʦʪʫ ɺʅʉ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʥʠʟʢʘʷ ɺʉʈ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʷʚʠʪʴʩʷ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʉʥʠʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʨʫʰʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʚʝʜʝʪ ʢ ʧʘʪʦʣʦʛʠʷʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʙʦʪʦʡ ʩʝʨʜʮʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʜʦʨʦʚʳʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʪʘʢ 

ʢʘʢ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʡ ʪʦʥʫʩ. ʈʘʟʥʦʛʦ ʨʦʜʘ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʝʜʫʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ï ʚʳʩʦʢʠʡ ʩʠʤʧʘʪʠʯʝʩʢʠʡ ʪʦʥʫʩ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ï ʚʳʩʦʢʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. 

ʉʪʨʝʩʩ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʜʝʧʨʝʩʩʠʷ ʚʩʝ ʯʘʱʝ ʙʳʚʘʶʪ ʩʚʷʟʘʥʳ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ɺʉʈ, ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʪʝʨʝʡ ʚʘʛʫʩʥʦʛʦ ʪʦʥʫʩʘ. ʕʪʘ 

ʪʝʥʜʝʥʮʠʷ, ʚʤʝʩʪʝ ʩ ʫʪʨʘʪʦʡ ʟʘʱʠʪʥʦʛʦ ʚʘʛʫʩʥʦʛʦ ʪʦʥʫʩʘ, ʦʙʲʷʩʥʷʝʪ ʚʳʩʦʢʫʶ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ 

ʩʤʝʨʪʠ, ʢʦʪʦʨʘʷ ʙʳʣʦ ʦʪʤʝʯʝʥʘ ʫ ʣʶʜʝʡ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʵʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʩʦʩʪʦʷʥʠʷ [3, 4, 5, 7, 10]. 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʠʟʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ 

ʨʠʪʤʘ (ɺʉʈ) ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ (ʇʊʉʈ) ʚʦʟʥʠʢʘʶʱʝʛʦ 

ʚʩʣʝʜʩʪʚʠʝ ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʩʦʙʳʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʪʠʭʠʡʥʦʝ ʙʝʜʩʪʚʠʝ, 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʡ ʘʢʪ, ʩʝʨʴʝʟʥʘʷ ʘʚʘʨʠʷ ʠ ʚʦʝʥʥʳʡ ʢʦʥʬʣʠʢʪ [6, 7, 8, 9]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʣʠʮ ʩ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʤʠ ʩʪʨʝʩʩʦʚʳʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʰʝʛʦ ʮʝʥʪʨʘ ʙʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ 40 ʯʝʣʦʚʝʢ ʩ ʇʊʉʈ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 ʜʦ 79ʣʝʪ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʘʨʠʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʠʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ 

ʜʠʘʛʥʦʩʪʠʯʝʢʠʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ çʂɸʈɼʀʆ+è. ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ 

ʕʂɻ ʩʦʩʪʘʚʣʷʣʘ 5ʤʠʥ. ʈʝʛʠʩʪʨʘʮʠʷ ʕʂɻ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʦʣʦʞʝʥʠʠ 

ʩʠʜʷ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʧʘʮʠʝʥʪ 

ʜʦʣʞʝʥ ʙʳʣ ʜʳʰʘʪʴ ʩʧʦʢʦʡʥʦ, ʥʝ ʜʝʣʘʷ ʛʣʫʙʦʢʠʭ ʚʜʦʭʦʚ. 
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ʆʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʩʨʝʜʥʷʷ ʟʘ ʧʝʨʠʦʜ ʯʘʩʪʦʪʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ);          

SDNN ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ NN ʠʥʪʝʨʚʘʣʦʚ (NN ï ʨʷʜ ʥʦʨʤʘʣʴʥʳʭ RR 

ʠʥʪʝʨʚʘʣʦʚ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʵʢʩʪʨʘʩʠʩʪʦʣ). ʄʝʨʘ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦ-, ʥʠʟʢʦ- ʠ 

ʫʣʴʪʨʘʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʚʣʠʷʥʠʡ ʥʘ ʢʦʨʦʪʢʠʭ ʟʘʧʠʩʷʭ; 

RMSSD ï ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʦʩʪʠ ʚʝʣʠʯʠʥ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʨ ʠʥʪʝʨʚʘʣʦʚ NN (ʥʦʨʤʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ RR). ʄʝʨʘ 

ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ ʚʣʠʷʥʠʡ, ʯʘʩʪʦ 

ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; 

pNN50 (%) ī ʧʨʦʮʝʥʪ NN50 ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʨ 

ʠʥʪʝʨʚʘʣʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 50 ʤʩ, ʧʦʣʫʯʝʥʥʦʛʦ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʟʘʧʠʩʠ (NN50 ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ NN, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 50 ʤʩ). ʄʝʨʘ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʱʥʦʩʪʝʡ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ ʚʣʠʷʥʠʡ, ʯʘʩʪʦ 

ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ  ʘʢʪʠʚʥʦʩʪʠ  ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠ 

ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʧʨʝʜʝʣʷʣʠʩʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ï (High 

Frequency ī HF) ï ʤʝʨʘ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʚʣʠʷʥʠʡ, ʩʚʷʟʳʚʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʤ ʟʚʝʥʦʤ ʨʝʛʫʣʷʮʠʠ; ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ï 

(Low Frequency ï LF ) ï ʤʝʨʘ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʚʣʠʷʥʠʡ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʩʚʷʟʳʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʩʠʤʧʘʪʠʯʝʩʢʠʤ 

ʯʘʩʪʠʯʥʦ ʩ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʤ ʟʚʝʥʴʷʤʠ ʨʝʛʫʣʷʮʠʠ; ʠʥʜʝʢʩ   

ʚʘʛʦʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ LF/HF ï ʤʝʨʘ ʙʘʣʘʥʩʘ ʥʠʟʢʦ- ʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʟʚʝʥʴʝʚ ʨʝʛʫʣʷʮʠʠ, ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʤʝʨʫ 

ʩʠʤʧʘʪʦʚʘʛʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʀʩʭʦʜʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 

ʚʘʨʠʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ  ʚ 64% ʩʣʫʯʘʝʚ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ, ʯʝʨʝʟ ʤʝʩʷʮ  ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ï ʩʥʠʞʝʥʠʝ ɺʉʈ ʫ 52% 

ʦʙʩʣʝʜʫʝʤʳʭ.  ʉʜʚʠʛ ʩʠʤʧʘʪʦʚʘʛʫʩʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 
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ʦʪʜʝʣʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʝʥʦ ʚ 44% ʩʣʫʯʘʝʚ, ʚ ʜʠʥʘʤʠʢʝ ï ʫ 

52,5% ʦʙʩʣʝʜʫʝʤʳʭ. ʅʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ ʩʠʤʧʘʪʦʚʘʛʫʩʥʦʛʦ 

ʙʘʣʘʥʩʘ ï ʚ 29% ʩʣʫʯʘʝʚ, ʚ ʜʠʥʘʤʠʢʝ ï ʫ 25% ʦʙʩʣʝʜʫʝʤʳʭ. ʉʜʚʠʛ 

ʩʠʤʧʘʪʦʚʘʛʫʩʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʝʥʦ ʚ 27% ʩʣʫʯʘʝʚ, ʚ ʜʠʥʘʤʠʢʝ ï ʫ 22,5% ʦʙʩʣʝʜʫʝʤʳʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʪʤʝʯʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ.(ʩʥʠʞʝʥʠʝ ɺʉʈ ʚ 52%ʩʣʫʯʘʝʚ. ʏʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʚ 32% ʩʣʫʯʘʝʚ ʩʦʭʨʘʥʷʣʠʩʴ 

ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʢʦʨʪʠʟʦʣʘ. 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʨʤʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ɺʅʉ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʫ ʣʠʮ ʩ ʇʊʉʈ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ 

ʧʝʨʠʦʜ ʦʪ 6 ʤʝʩ ʜʦ 1ʛ. [7, 8, 9]. 

ɺʳʚʦʜʳ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʚ ʧʝʨʠʦʜ ʩ 6 ʜʦ 12ʤʝʩʷʮʝʚ.ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ  

ʢʦʤʧʦʥʝʥʪʦʚ ɺʉʈ ʩʤʦʛʫʪ ʜʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʥʝ ʪʘʢ ʟʘʤʝʪʥʘ, ʥʦ ʢʦʪʦʨʳʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʟʜʦʨʦʚʴʝ ʦʨʛʘʥʠʟʤʘ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ 

ʩʤʦʛʫʪ ʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʵʪʠʭ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʷʤʠ ɺʉʈ ʠ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

ɹʘʝʚʩʢʠʡ ʈ.ʄ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʧʨʠ 

ʩʪʨʝʩʩʝ /  ʈ.ʄ. ɹʘʝʚʩʢʠʡ, ʆ.ʀ. ʂʠʨʠʣʣʦʚ, ʉ.ɿ. ʂʣʝʮʢʠʥ. ï ʄ.: ʅʘʫʢʘ, 1984. ï 43 

ʩ. 

ɹʘʝʚʩʢʠʡ ʈ.ʄ. ʆʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ / ʈ.ʄ. ɹʘʝʚʩʢʠʡ, ɾ.ʖ. ɹʘʨʩʫʢʦʚʘ. 

ʄʝʪʦʜ. ʨʝʢʦʤʝʥʜʘʮʠʠ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʎʆ ɸʅ ʉʉʉʈ, 1989. ï ʉ. 40. 
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ɻʦʚʦʨʫʭʠʥʘ, ɸ.ɸ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

ʧʝʜʘʛʦʛʦʚ ʠ ʫʯʘʱʠʭʩʷ / ɸ.ɸ. ɻʦʚʦʨʫʭʠʥʘ, ʄ.ɸ. ʇʦʧʦʚʘ, ʅ.ʉ. ɺʝʪʢʘʣʦʚʘ, ɸ.ʕ. 

ʑʝʨʙʘʢʦʚʘ // ʕʣʝʢʪʨʦʥʥʦʝ ʥʘʫʯʥʦʝ ʠʟʜʘʥʠʝ çʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤè. ï 2012. ï ˉ6 (14) ʈʝʞʠʤ ʜʦʩʪʫʧʘ ï www.sisp.nkras.ru. 
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ˉ1 (7). ï ʉ. 9-11. 
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ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 
ʈɸɿʈɸɹʆʊʂɸ  ʂʆʉʄɽʊʀʏɽʉʂʆɻʆ ʂʈɽʄɸ ʅɸ ʆʉʅʆɺɽ 

ʋɻʃɽʂʀʉʃʆʊʅʆɻʆ ʕʂʉʊʈɸʂʊɸ ʆʉʊʈʆʃʆɼʆʏʅʀʂɸ ɻʃɸɼʂʆɻʆ 

(Oxytropis glabra Lam.DC.)  

 

ɸʤʠʨʭʘʥʦʚʘ ɸʢʝʨʢʝ ʐʠʳʥʢʫʣʦʚʥʘ, 

PhD ʜʦʢʪʦʨ 

ɽʨʤʝʢ ʂʘʤʠʣʘ ɾײʤʘʙʝʢץʳʟʳ, 

ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ 

ʅɸʆ ʂʘʟʅʄʋ ʠʤʝʥʠ ʉ.ɼ. ɸʩʬʝʥʜʠʷʨʦʚʘ 

ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɺʚʝʜʝʥʠʝ: ʉʦʟʜʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʨʤʘʮʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʪʨʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 8000 ʪʳʩʷʯ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʟ ʥʠʭ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 30 %, ʧʦ 

ʩʪʦʠʤʦʩʪʠ 10%. ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʚ ʫʩʣʦʚʠʷʭ 

ʩʣʦʞʠʚʰʝʡʩʷ ʠʤʧʦʨʪʦʟʘʚʠʩʠʤʦʩʪʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʘ ʚ ʥʘʫʯʥʦʡ ʤʝʜʠʮʠʥʝ 

ʪʨʝʙʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʝʤʘ ʠʟ ʨʘʩʪʝʥʠʷ 

ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ (ʆxytropis glabra Lam. DC.)  ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʆʩʪʨʦʣʦʜʦʯʥʠʢ ʛʣʘʜʢʠʡ (Oxytropis glabra Lam.DC.) ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʥʝʩʪʝʨʦʠʜʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʚ 

ʧʝʜʠʘʪʨʠʠ ʠ ʛʝʨʠʘʪʨʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ɺʳʙʦʨ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ  

ʢʨʝʤʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ (ʆxytropis glabra Lam. 

DC.) 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ 

ʙʳʣ ʧʦʣʫʯʝʥ ʵʢʩʪʨʘʢʪ ʜʦʢʨʠʪʠʯʝʩʢʦʡ ʫʛʣʝʢʠʩʣʦʪʳ ʥʘ ʦʩʥʦʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ.  ʄʝʪʦʜ ʫʛʣʝʢʠʩʣʦʡ ʵʢʩʪʨʘʢʮʠʠ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ: 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ ʤʝʪʦʜʘ ʵʢʩʪʨʘʢʮʠʠ; 

- ʚʳʙʦʨʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ; 

- ʚʳʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʳʩʦʢʠʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʣʫʙʦʢʦʡ ʵʢʩʪʨʘʢʮʠʠ. 

ʋʛʣʝʢʠʩʣʳʝ ʵʢʩʪʨʘʢʪʳ ʦʯʝʥʴ ʮʝʥʥʳ ʧʦ ʩʦʩʪʘʚʫ. ɺ ʥʝʡ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠʧʦʚʠʪʘʤʠʥʳ (ʢʘʨʘʪʠʥʦʠʜʳ, ʧʨʦʚʠʪʘʤʠʥʳ ɽ, F, D, 

K), ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʦʢʠ (ʬʠʪʦʛʘʨʤʦʥʳ), ʛʦʨʴʢʠʝ ʚʝʱʝʩʪʚʘ (ʩʤʦʣʳ). ʋʛʣʝʢʠʩʣʳʝ 

ʵʢʩʪʨʘʢʪʳ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʭʨʘʥʝʥʠʶ 

ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʢʦʥʮʝʥʪʨʘʪʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʄʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʵʢʩʪʨʘʢʪʘ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫʰʝʥʥʳʡ, ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ 1-3 ʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʳʨʴʷ ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ (Oxytropis glabra Lam.DC.). ʇʨʦʮʝʩʩ 

ʵʢʩʪʨʘʢʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚʳʧʦʣʥʝʥ ʚ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʪʝʤʧʝʨʘʪʫʨʘ 

220ʉ ʠ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ 65 ʚ ʘʪʤʦʩʬʝʨʝ, ʚʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ ʚ ʪʝʯʝʥʠʝ 18 ʯʘʩʦʚ, 

ʥʘ ʫʛʣʝʢʠʩʣʦʡ ʫʩʪʘʥʦʚʢʝ (ʂʕɸʂ) 5ʣ, ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʉʊ 

27658-1910-ʊʆʆ-02-2011 ʚ ʜʦʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʵʢʩʪʨʘʛʝʥʪ-ʩʞʠʞʝʥʥʳʡ 

ʫʛʣʝʨʦʜ ɻʆʉʊ 8050-85. ʄʘʩʩʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʠʣʘ 2500 ʛ. 

ʇʦʜʙʦʨ ʩʳʨʴʷ, ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʠ ʠ ʝʝ 

ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʭʦʜʠʣʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ 

ʜʘʥʥʳʤʠ. ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ  ʦʧʠʩʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʘʢʪʠʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ  ʵʢʩʪʨʘʢʪʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ,  ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ,  ʛʦʨʤʦʥʦʚ, 

ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʝʤʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ 

ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ ʙʳʣʠ  ʠʩʩʣʝʜʦʚʘʥʳ  ʢʦʤʧʦʟʠʮʠʡ,  ʩʦʩʪʘʚʣʝʥʥʳʝ 
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ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ  ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʧʨʠʨʦʜʳ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʜʥʦʨʦʜʥʦʩʪʠ  ʤʘʩʩʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʝʤʦʚ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʠʭ  

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ  invitro. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ  

ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩʳ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʘʢʪʠʚʥʳʭ  ʚʝʱʝʩʪʚ 

ʠʟ ʢʨʝʤʦʚʦʡ ʦʩʥʦʚʳ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʣʥʦʪʫ ʠ ʩʢʦʨʦʩʪʴ ʠʭ ʚʩʘʩʳʚʘʥʠʷ. 

ɼʣʷ ͔ͪͣ͊͟  ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʨʝʤʘ ʥʘ ͎ͫͦ͊ͫͤͦ͡ ʦʩʥʦʚʝ ͙͎ͤͦ  ɻͦ ʢʩʪʨʘʢʪʘ ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ 

͙ͦͭͪͼ͔͊ͭ Έͤͦͣ͡ ʠʩʩʣʝʜʦʚʘʣʠ ʦʩʥʦʚʳ, ͔ͨͪͦͭ͊ͫ͊ͭ͟ ʥʘʠʙʦʣʝʝ ͎ͦͫͭ ʠʟʚʝʩʪʥʳʝ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ͔͔͔ͦͨͪ͒ͤͤ͡ ʧʨʘʢʪʠʢʝï 

͔ͪͣ͟· ʣʘʥʦʣʠʥ ʙʝʟʚʦʜʥʳʡ, ͙ͫͨͦ Έ͍͙͔ͦ͊ͤ͘͡ ʚʘʟʝʣʠʥ, ͙͎͔͙͔͍ͤͪ͒ͤͭͦ ʛʣʠʮʝʨʠʥ, ʦʣʠʚʢʦʚʦʝ ͙ͤ͊͡;͙Ό ʤʘʩʣʦ, Ήͫͭ͟ ͎͙ͪ͊ͪͯΌͭ ʤʘʩʣʦ ʘʚʦʢʘʜʦ, 

͙ͦͦ͒ͤ͟͡͡ Ύ͊ ɻ ʤʫʣʴʛʘʪʦʨ ʊ-2, ʪʚʠʥ-80,ʩʪʝʘʨʘʪ ͒ͦ͗͊͡ ͔ͭ Ύͫ ʥʘʪʨʠʷ, ͭ͊͋͡ ͼ͙͊ ʚʦʜʫ ʦʯʠʱʝʥʥʫʶ, ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ʛʫʩʪʦʡ ͔͎͟͡ Ύ͊ ɻ ʢʩʪʨʘʢʪ 

ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ, ͍͙ͭͤ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ͣͦ͗ͤͦ ʩʦʢʨʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

͙ͣͤ ͙ͣ͊ Έͤ͡·͙ͣ ʦʧʝʨʘʮʠʡ ʠ ͍ͭͦͪͦͣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʶ ͼ͙ͫͭ  ɻ ʥʝʨʛʦʟʘʪʨʘʪ. 

ͣ͊ͭ ͔͙ͪ͊ ·͡ ʆʩʥʦʚʳ ʜʣʷ ʢʨʝʤʦʚ ʚ ͫͯ΅ͤͦ ͫͭΈ ʢʘʯʝʩʪʚʝ ͍͔ͦͫͤͦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ͙͙ͨ͊ͪͭ ʦʢʘʟʳʚʘʶʪ 

Ήͭ ͙͍͎ͦͦ͡  ͦʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ͍͔ͤ́ͤ ͙͚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ͫͨͦͫͦ͋ ɻ ʬʬʝʢʪ, ʦʙʝʩʧʝʯʠʚʘʷ ͤ͊ͤ͘ ;͔͙͊ͤ  ͔ʥʝʦʙʭʦʜʠʤʦʝ 

ͦ͋Ά͔ͣ͊ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠ ʚʩʘʩʳʚʘʥʠʝ ͤ͊ͻ͙ͦ͒ͭͫΎ ʦʩʥʦʚʥʳʭ ͔ͭ;͔͙ͤ  ͔ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʊʘʙʣʠʮʘ 1  

ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ  ʢʨʝʤʝ 

͙͔ͤ͊ͣ ͍͙ͤͦ͊ͤ  ͔ʅʘʟʚʘʥʠʝ 

ʠʥʛʨʠʜʠʝʥʪʦʚ 

˻΄͙͋͊͟Η ˻΄͙͋͊͟Η ʄʦʜʝʣʠ 

1 2 3 4 5 

͍͔͔͙͙ͪ͊͒ͤ͘ ɻʫʩʪʦʡ ͪͦͫͫ Ύ͙ ɻ ʢʩʪʨʘʢʪ 

ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ 

ʛʣʘʜʢʦʛʦ (Oxytropis 

glabra Lam. DC.) 

ͨͦͪͦ΄͊͟  ɼʝʡʩʪʚʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ 

10 10 10 10 10 

͎͍ͨͦ͒ͦͭͦ͊͟ ʃʘʥʦʣʠʥ ͫͭ ͊͒ Ύ͙ ʙʝʟʚʦʜʥʳʡ ʆʩʥʦʚʘ 7,0 3,5 10 6,0 15 

͙ͦ͟͡;͔ͫͭ ͍͔ͤͤͦͣ ʊʚʠʥ-80 rtemii ʉʪʘʙʠʣʠʟʘʪʦʨ 7,0 5,5 - - - 

ɺʘʟʝʣʠʥ ʆ͔͙͔͗ͦ͒ͦͪͨͤ͡ ʩʥʦʚʘ - - 30 - 15 

ͦͭͦͪͦ͟  ͚ɻʣʠʮʝʨʠʥ ʆʩʥʦʚʘ 5,0 5,0 2,0 10 6,0 

ͫͭ ͊͒ Ύ͙ ʕʤʫʣʴʛʘʪʦʨ ʊ-2 ʕͤ͊ͪͅͼ͙  ͙ʤʫʣʴʛʘʪʦʨ - - 9,0 7,0 - 

ʆʣʠʚʢʦʚʦʝ ʤʘʩʣʦ ;͔ͯͭ͊ ʂʦʨʨʠʛʠʨʫʶʱʠʝ 1,0 1,0 1,0 1,0 1,0 

ʄʘʩʣʦ ʘʚʦʢʘʜʦ ʂʦʨʨʠʛʠʨʫʶʱʠʝ 1,0 1,0 1,0 1,0 1,0 

ɺʦʜʘ ͦ͋ͪ͊ ͼͦ͘  ͍ʦʯʠʱʝʥʥʘʷ ͔͍͔͎͊ͪͫͭͤͤͦͦ͟͡ ʈʘʩʪʚʦʨʠʪʝʣʴ 67,0 72,0 37  62 49 

M ʦʙ ɦ  100 ʛ 100 ʛ 100 ʛ 100 ʛ 100 ʛ 
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ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ       

ʞʝʣʘʝʤʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʷʛʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʬʦʨʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʩʚʦʡʩʪʚʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚ ʪʝʭʥʦʣʦʛʠʠ  ʢʨʝʤʦʚ ï ʩʚʦʡʩʪʚʘ  ʦʩʥʦʚʳ. 

ɺ ͔͚͔ͪͤͭͤͦ͟· ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ͔ͭ̈́͊ͭ͡Έͤ  ͦʠʩʩʣʝʜʦʚʘʥʠʡ ͍͔ͫͦͦͭͭͫ ͍͙͔ͭ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 5 ͔͎͙͊ͭͦͪ͟Ύ ʤʦʜʝʣʠ 

ͭ͊ ͔͗͟  ʢʨʝʤʦʚ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ͒ͦ͊ͭͦ͘  ͪʨʝʮʝʧʪʫʨʳ ͔ͫͪ͒ͫͭ  ͍ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ͣͦ͒ ͔͡  ͙ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʅʘ ͊͘΅͙ͭ ͤͯΌ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤͫͭ ͙͙͙͔͊͋ͪͯ͘͡  ͭʦʜʝʣʠ ·͍͔͒ ͔͙͔ͤͣ͡ ʢʨʝʤʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʠ ͭͦ Έ͟͡  ͦʩʨʘʚʥʠʚʘʣʠʩʴ ʧʦ ͔͙ͫͣ́ ͍͔͊ͭ Ύͫ ʪʘʢʠʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ͪ͊ ͻͫͦ͒ͤ·͔ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ: ͻ͙͙ͭ  ͤʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ͙͊ͤ͊͊ͭͦͪ͘͡ ʟʘʧʘʭ, ͔͍ͨͪͦͣ ʦʜʥʦʨʦʜʥʦʩʪʴ, 

ʦʪʩʫʪʩʪʚʠʝ ͔͒ͦ͗͡  ͤʨʘʩʩʣʘʠʚʘʥʠʷ. ͯͫͭͦ ;͚͙ ·͍ ʄʦʜʝʣʴ ˉ1 ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʦ ͫͨͦͫͦ͋ ·ͤͻ ʧʦʢʘʟʘʪʝʣʷʤ: 

ͦ͋ΆΎͫ Ύ͔ͤͭͫΎ ʚʥʝʰʥʠʡ ʚʠʜ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ͙͍͊ͪͪͦͦ͟;ͤ·ͻ ʦʪʩʫʪʩʪʚʠʝ ͤ͊ͤ͘ ;͔͙͊ͤ  ͔ʨʘʩʩʣʘʠʚʘʥʠʷ. ʄʦʜʝʣʠ ˉ2 ʠ ˉ3 ʥʝ 

͙͔͙͒ͫͨͪͫͦͤͤͦ  ͚ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦ ͍ͦ͒͊ ʧʦʢʘʟʘʪʝʣʷʤ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ͔͋ͦ͡  ͔ʦʪʩʫʪʩʪʚʠʝ Ό͙͙͔͍ͣͤ͡·ͻ ʨʘʩʩʣʘʠʚʘʥʠʷ. 

ʄʦʜʝʣʠ ˉ3,4 ͍ͨͪͦͦ͒Ύͭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ͍͊͗ͤͯ Ό ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣ ͙ͤͫͭ ͪͯ ͼ͙͟Ύ ʚʳʙʨʘʥʘ ʜʣʷ 

͙͔ͨͭ͊ͭ Έ͎ͤͦͦ͡ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ͔͍͎͋ͦͦ͟͡  ͦʩʣʝʜʫʶʱʝʤ Ήͫͭ͟ ͪ͊ͭ͟ ɻ ʪʘʧʝ ˉ3,4  ʤʦʜʝʣʠ ͙͔͙͒ͫͨͪͫͦͤͤͦ  ͚ʠʩʩʣʝʜʦʚʘʣʠʩʴ 

ʠ ͨ͊ͫͭ ʩʨʘʚʥʠʚʘʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ;͙ͫͭ ͦͭ· ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ͍͔ͫͦ  ͚ʧʘʨʘʤʝʪʨʘʤ: pH, ʜʦʣʷ ͔ͭͪͣͦ ͫͭ ͊ͭ ʚʦʜʳ, 

͔͔ͭͣͨ ͪ͊ͭͯ ͪ͊ ʜʦʣʷ ʩʫʭʦʛʦ ͔ͫͣͫ  ͙ʚʝʱʝʩʪʚʘ, ͪ͊ͫ ;͙ͫ ·͍ͭ Ό͊ͭ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʧʣʝʧʘʜʝʥʠʷ, Ή͔͔͙͚ͤͭͪͦ͋͊ͭͪ͟ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ (6 ͙͗͒͟ ͻ͙ ʯʘʩʦʚ ʚ 

ʩʫʰʠʣʴʥʦʤ ͍ͪ͊ͤ·ͻ h ʢʘʬʫ ʠ 1 ʯʘʩ ʥʘ ͍͔ͦͭ΄͙͍ ͙͔͊ͤ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ Ήͭ ͦͣ ʙʘʥʝ).    ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ 1040 6 ʯʘʩʦʚ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʚ ʤʦʜʝʣʝ ˉ4 

ʧʨʦʠʟʦʰʣʦ ʨʘʩʩʣʦʝʥʠʝ ʠ ʚʳʜʝʣʝʥʠʝ ʚʦʜʥʦʡ ʬʘʟʳ  ʙʦʣʝʝ 7%, ʯʪʦ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʥʦʨʤʘʤ ʦʪʢʣʦʥʝʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ. ʄʦʜʝʣʴ ʢʨʝʤʘ ˉ3 ʦʪʚʝʯʘʝʪ ʥʦʨʤʘʤ ʦʪʢʣʦʥʝʥʠʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʩʪʘʚ ʤʦʜʝʣʠ ˉ3 ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ. 

ɺ  ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚʘʟʝʣʠʥ, ʣʘʥʦʣʠʥ ʙʝʟʚʦʜʥʳʡ, ʚʦʜʘ 

ʦʯʠʱʝʥʥʘʷ, ʛʣʠʮʝʨʠʥ ʠ ʵʤʫʣʴʛʘʪʦʨ ʊ-2. 

ʅʘʤʠ ʙʳʣʘ  ʨʘʟʨʘʙʦʪʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ  ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʨʝʤʘ ʥʘ 

ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ (Oxytropis glabra Lam.DC.), 

ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʥʦʨʤʘʤ ʦʪʢʣʦʥʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ. 
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ʉʪʘʜʠʷ 1. ʇʦʜʛʦʪʦʚʢʘ ·͍͔͒ ͔͙ͤ͡  ͔ʩʳʨʴʷ ʠ ͫͦͫͭ ͍͊ ʤʘʪʝʨʠʘʣʦʚ.  

ʆʪʚʝʰʠʚʘʥʠʝ ʥʘ ͔ͫͪ͒ͫͭ  ͍ʘʥʘʣʠʪʠʯʝʩʢʠʭ ͙͔͔͎ͫͫ͒ͯͣͦ͡  ͦʚʝʩʘʭ ʦʩʥʦʚʥʳʭ ʠ ͙͊ͤͦ͡͡  ͤʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

͙͊ͫͫ͟͡ͺ͙͟ ͼ͙͊Ύ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʝʤʘ. ͫͣΎ͎ ;͔͙ͤΎ ɾʠʜʢʠʝ ͦ͒ͤͦͪͦ͒ͤͦͫ Έͭ ʢʦʤʧʦʥʝʥʪʳ ʦʪʚʝʰʠʚʘʶʪ ʩ ͙͎͔͙͔͍ͤͪ͒ͤͭͦ ʧʦʤʦʱʴʶ ͒ͦ͗ͤ͡ · ʤʝʨʥʳʭ 

ʮʠʣʠʥʜʨʦʚ. 

ʉʪʘʜʠʷ 2. ͊ͫͨ  ͭʇʦʣʫʯʝʥʠʝ ʦʩʥʦʚʳ ͍͔ͨͦ ͻͪͤͦͫ Έͭ ʢʨʝʤʘ. 

ʅʘ ͙͗͒ ͎ͦͦ͟ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ;͙ͦ΅͔ͤ  ͤʙʘʥʝ ʚ ͪ͊ ͻͫͦ͒ͤ·͔ ʢʦʪʣʝ ʜʣʷ ʧʣʘʚʣʝʥʠʷ ͔͔ͭͣͨ ͪ͊ͭͯ ͪ͊ ʚʘʟʝʣʠʥ ͙ͪͫͯͤͦ  ͟ʩʧʣʘʚʣʷʝʤ ʩ 

ʣʘʥʦʣʠʥʦʤ  ʠ ͭͦ Έ͟͡  ɻͦ ʤʫʣʴʛʘʪʦʨʦʤ ʧʨʠ ͔ͫͣͫΈΌ ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʜʦʙʘʚʣʷʷ ͭͪ͊ͭ  ͊ʚʦʜʫ, ͙ͭ͊͟  ͣʥʘʛʨʝʪʫʶ ʜʦ 

90-95Á , ͔ͣͤ ͔͔ ʟʘʪʝʤ ͍ͦ͋ͦͪͯ͒ͦ͊ͤ Ύ͙ ʜʦʙʘʚʣʷʝʤ ʛʣʠʮʝʨʠʥ ʠ ͙͋ͦ͒ͦͫͭͯ ͨͤͦͫ Έͭ ʧʝʨʝʤʝʰʠʚʘʝʤ ʜʦ ͔ͦͭͦͤͤ͟͡ Ύ͙ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʛʦ 

͙͔ͣ Όͭ ʩʧʣʘʚʘ ʩʚʝʪʣʦ- ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ͙͔ͨͪ͊ͭ͟͟ ʧʦʢʘ ;͙ͦ΅͔ͤ  ͤʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʧʦʥʠʟʠʪʩʷ ʜʦ 30Á ʉ. 

͙͔͒ͭ͡͡Έͤͦͫ Έͭ ʉʪʘʜʠʷ 3. ͍͔ͫͦͦͭͭͫ ͍͙͔ͭ ɺʚʝʜʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʚ ͔͙͚͋͊ͭͪ͟ ʦʩʥʦʚʫ. 

͍͔͔ͫ͗ ͎ͦ ʈʘʩʪʚʦʨʷʝʤ 10 ʛ ʵʢʩʪʨʘʢʪʘ ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʛʣʘʜʢʦʛʦ ʚ ͚ͫͣͦ͊  ʥʝʙʦʣʴʰʦʤ 

ͫͨͦͫͦ͋ ʢʦʣʠʯʝʩʪʚʝ ʚʦʜʳ ʠ ͔͍͔͊ͪͫͭͤ͟͡ ·͔ͤ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ͙͔ͭͪ͊ͭͯ͡ ͪͤ·ͻ ʧʝʨʝʥʦʩʠʤ ʚ ʚʝʩʴ ͍ͯͨ͊ͦ͊͟͟ ʦʙʲʝʤ ͔ͣͤ ͔͔ ʦʩʥʦʚʳ ʢʨʝʤʘ ʠ 

͔͙͍͙͒͊ͭͪ͘͟ Όͯͭ ʪʱʘʪʝʣʴʥʦ ͫͯ΅ͤͦ ͫͭΈ ʧʝʨʝʤʝʰʠʚʘʝʤ ʜʦ ʧʦʣʫʯʝʥʠʷ ͻ͙͙ͭͤͦ  ͣʦʩʥʦʚʳ ʩʚʝʪʣʦ- ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. 

ʉʪʘʜʠʷ 4. ͔ͪ͟ ͣʇʦʣʫʯʝʥʠʝ ʢʨʝʤʘ. 

͙͍͔ͨͪͦͭͦͦͭ;͔ͤͦ ʉʤʝʠhʚʘʝʤ ͍͔ͤ́ͤ ͙͚ ʦʩʥʦʚʫ ʢʨʝʤʘ ʩ ͔ͦ͋ͤ͊ͪͯ͗ͤ  ɻ ʢʩʪʨʘʢʪʦʤ, ʜʦʙʘʚ;͙ͦ΅͔ͤ Ύ͙ ʣʷʝʤ ʦʣʠʚʢʦʚʦʝ ͙ͣͦͤ͡ ͤͦ  ͔ʤʘʩʣʦ ʠ  

ʤʘʩʣʦ ʘʚʦʢʘʜʦ. ͔ͫͪ͒ͫͭ  ͍ʊʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʝʤ ʠ ͙ͨͪ͊ͭ͟;͔ͫ͟  ͙ʛʦʤʦʛʝʥʠʟʠʨʫʝʤ ʜʦ ͣ͊͘  ͙ʧʦʣʫʯʝʥʠʷ 

ʦʜʥʦʨʦʜʥʦʡ ͙ͫ ·͔͎ͨͭͯͣͦ  ͦʢʨʝʤʦʦʙʨʘʟʥʦʡ ͫͨͦͫͦ͋ͤͦ ʤʘʩʩʳ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ;͙ͦ΅͔ͤ Ύ͙ ʮʚʝʪʘ. 

ʉʪʘʜʠʷ 5. ʌʘʩʦʚʢʘ ʚ ͪͯͫͫ ͦ͟  ͣʘʣʶʤʠʥʠʝʚʳʝ ͙͔ͣ͘͡ Έ;͔ͤͤͦͣ ʪʫʙʳ. 

ɿʘʧʦʣʥʷʝʤ ͨͪ ͼ͔ͦͫͫ ʘʣʶʤʠʥʠʝʚʳʝ Ήͭ ͦͣ ʪʫʙʳ. ɺʤʝʩʪʠʤʦʩʪʴ ʪʫʙ ï 100 ʛ. ͒ͦ͗ͤ͡  ͊ʅʘʥʦʩʠʤ ͎ͦͭͦ ·͍͚ ʩʝʨʠʶ 

ʠ ʩʨʦʢ ͙͎͍͔ͨͪͦͭͦͤͤ͡·͚ ʛʦʜʥʦʩʪʠ ͣͤͦ ͎͙  ͔ʧʦʣʫʯʝʥʥʦʛʦ ʢʨʝʤʘ. ͙ͦ͟͡;͔ͫͭ ͍͊ ʅʘʢʣʝʠʚʘʝʪʩʷ ͔ͤͣ͊͡ ͍ͦ͊͗ͤ ·ͣ ɻ ʪʠʢʝʪʢʘ, ʥʘ ʢʦʪʦʨʦʡ 

Ήͫͭ͟ ͎͔ͪ͊ ͍ͤͭͦ ʫʢʘʟʳʚʘʝʪʩʷ ͔ͫͣ́ ʥʘʟʚʘʥʠʝ ʢʨʝʤʘ, ͫͦͦͭͤͦ΄͔ͤ ͙͔ ʧʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ, ͍͔ͦͭ΄͙͍ ͙͔͊ͤ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ, 

͔͔͔͙ͦͨͪ͒ͤ͡  ͔ʩʧʦʩʦʙ ͫͦͪͦͫ͟ Έͭ ʧʨʠʤʝʥʝʥʠʷ, ʫʩʣʦʚʠʷ ͔ͤ͋ͦ Έͦ́͡  ͣʭʨʘʥʝʥʠʷ ʥʘ ͔ͦͣͣ͟ ;͔͙͔ͪͫ͟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʨʫʩʩʢʦʤ ͍͔͍͙͙ͨͦͫ͒ͫͭ͡ ̫ ʟʳʢʘʭ. 

ʉʪʘʜʠʷ 6.ʋʧʘʢʦʚʢʘ ͙͊ͫͫ͟͡ͺ͙͟ ͼ͙͊Ύ ʘʣʶʤʠʥʠʝʚʳʭ  ʪʫʙ  ʚ ͙͗ͪ ·͔ͤ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʢʦʨʦʙʢʫ. 

ɺ ;͙ͯ ·͍ͭ͊͡  ͙ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ͫͯͣͣ͊ ʢʘʨʪʦʥʥʫʶ ʫʧʘʢʦʚʢʫ ͙ͫͭͦ;͙ͤͦͣ͟ ʫʧʘʢʦʚʳʚʘʝʪʩʷ 

ͫ͊ ·ͣͻ ʧʨʦʤʘʨʢʠʨʦʚʘʥʥʘʷ ʪʫʙʘ ʩ ·͙ͨ͡  ʢʨʝʤʦʤ. 

͒ͤͦͪͦ͒ͤͦͫͭ  ͙ʉʪʘʜʠʷ 7. ʋʧʘʢʦʚʢʘ ʚ ͍ͤͯͭ ͙ͪ ʛʨʫʧʧʦʚʫʶ ͙ͨͪͦ͋ͪͦ͟ ʪʘʨʫ.  

ɻʨʫʧʧʦʚʘʷ ͔ͦͫͯ̈́ ͫͭ ͍͡Ύ͔ͭͫΎ ʪʘʨʘ ï ͔͔͙͍ͫͭͤ͊͟͡Ύ ʛʦʬʨʠʨʦʚʘʥʥʘʷ ʢʘʨʪʦʥʥʘʷ ͙ͤ͊͡;͙Ό ʫʧʘʢʦʚʢʘ. ɺ ͙͙ͫͫ͘͡ ·͔ͭ ʛʨʫʧʦʚʫʶ 

ʢʦʨʦʙʢʫ ͫͭ ͊͒ Ύ͙ ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʧʦ 50 ͔͚͍͔͒ͫͭͯ  ͭʫʧʘʢʦʚʦʢ ʢʨʝʤʘ. ʅʘ ͔͚͍͒ͫͭ Ύ͙ ʪʨʘʥʩʧʦʨʪʥʦʡ ͔͚ͦͫͦ͋ ʪʘʨʝ 

ʧʨʦʚʝʨʷʝʪʩʷ ͪ͊ ;͔ͫͭ͊ ʛʨʫʧʧʦʚʘʷ ͙͔͍ͤ͊ͯͨ͡ ɻ ʪʠʢʝʪʢʘ ʠ ʧʦʣʥʦʪʘ ͪ͊ ͻͫͦ͒͊  ͣʟʘʧʦʣʥʝʥʠʷ ͎͊ ͔ͪͫͫ ͙͍ ·ͤͻ ʢʦʨʦʙʢʠ. ɻʦʪʦʚʳʡ 

ͨͦͯ͡;͔͙ͤ  ͔ʧʨʦʜʫʢʪ ͍͙ͨͪͦͦ͒͡  ͙ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʩʢʣʘʜ ͔͒͊ͨͫͯ͟͡Ύͼ͙  ͙ʢʘʨʘʥʪʠʥʥʦʡ ͙͍ͫ͡ Ό͊ͭ ʧʨʦʜʫʢʮʠʠ. 
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ɺʳʚʦʜʳ: ʇʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʨʝʤʘ 

ʫʯʠʪʳʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʦʜʝʣʝʡ ʜʦʩʪʫʧʥʦʝ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʩʳʨʴʝ. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠ ɻʆʉʊʘ 31460-2012çʂʨʝʤʳ 

ʢʦʩʤʝʪʠʯʝʩʢʠʝè ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ: ʟʘʧʘʭ, ʮʚʝʪ, ʦʜʥʦʨʦʜʥʦʩʪʴ, pH, 

ʚʷʟʢʦʩʪʴ, ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʦʜʳ ʠ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʙʳʣʦ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤ ʥʦʨʤʘʤ. 
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ʇʆʈIɺʅʗʃʔʅʀʁ ɸʅɸʃIɿ ɼɽʈɾɸɺʅʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ Iʄʇʆʈʊʋ 

ʃɯʂɸʈʉʔʂʀʍ ɿɸʉʆɹɯɺ ʅɸ ʄIɾʅɸʈʆɼʅʆʄʋ ʈIɺʅI 

 

ʉʝʥʴʢʽʚ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʤʘʛʽʩʪʨʘʥʪ 

ʂʘʨʧʝʥʢʦ ʃʽʣʽʷ ɸʥʘʪʦʣʽʾʚʥʘ 

ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ   

 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʛʣʦʙʘʣʽʟʘʮʽʾ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, 

ʟʦʢʨʝʤʘ, ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʦʜʽʣʫ ʧʨʘʮʽ, ʞʦʜʥʘ ʢʨʘʾʥʘ ʚ 

ʩʚʽʪʽ ʥʝ ʚ ʟʤʦʟʽ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʪʨʝʙʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʚ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʜʫʢʮʽʾ ʚʠʢʣʶʯʥʦ ʟʘ ʨʘʭʫʥʦʢ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʩʝ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʮʽʦʥʘʣʴʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʨʠʥʢʽʚ ʥʘʜʘʻ ʟʦʚʥʽʰʥʷ ʪʦʨʛʽʚʣʷ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ (ʃɿ) ʽ, ʦʩʦʙʣʠʚʦ, ʾʾ 

ʽʤʧʦʨʪʥʘ ʩʢʣʘʜʦʚʘ. ʄʦʞʣʠʚʠʡ ʜʝʬʽʮʠʪ ʣʽʢʽʚ, ʚʠʢʣʠʢʘʥʠʡ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ 

ʟʦʚʥʽʰʥʴʦʧʦʣʽʪʠʯʥʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʢʨʘʾʥʘʤʠ, ʟʘʡʚʠʤʠ ʥʘʮʽʦʥʘʣʴʥʠʤʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʽ ʤʠʪʥʠʤʠ ʙʘʨ'ʻʨʘʤʠ, ʥʝʚʠʢʦʥʘʥʥʷʤ ʫʤʦʚ 

ʟʦʚʥʽʰʥʴʦʪʦʨʛʦʚʝʣʴʥʠʭ ʫʛʦʜ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʽ ʪ.ʜ. ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʝ ʪʽʣʴʢʠ ʜʦ 

ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʽ ʟʙʠʪʢʽʚ, ʘ ʡ ʜʦ ʩʪʨʘʞʜʘʥʴ ʽ ʥʘʚʽʪʴ ʩʤʝʨʪʽ ʭʚʦʨʠʭ.  

ʇʨʘʚʦʚʠʡ ʢʦʥʪʨʦʣʴ ʽʤʧʦʨʪʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʘʻ ʧʝʨʰʦʨʷʜʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʨʝʩʫʨʩʽʚ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʢʨʘʾʥ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ. ʍʦʯʘ ʜʝʷʢʽ ʢʨʘʾʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʚ ʜʘʥʠʡ ʯʘʩ ʥʘʨʦʱʫʶʪʴ ʩʚʦʾ 

ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ, ʽʤʧʦʨʪ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʢʠ ʱʦ ʛʦʣʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʫ 

ʥʘʧʦʚʥʝʥʥʽ ʨʠʥʢʫ ʥʝʦʙʭʽʜʥʠʤʠ ʃɿ. ɺ ʮʴʦʤʫ ʧʣʘʥʽ ʮʽʥʥʠʡ ʜʦʩʚʽʜ ʨʦʟʚʠʥʝʥʠʭ 

ʢʨʘʾʥ, ʪʘʢʠʭ ʷʢ ʉʐɸ, ʢʨʘʾʥʠ ɭʚʨʦʧʠ, ʂʠʪʘʡ, ʗʧʦʥʽʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʽʤʧʦʨʪʫ 

ʃɿ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ, ʧʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʠʡ ʧʽʜʭʽʜ, 

ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ, ʜʠʥʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʄʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ 

ʩʢʣʘʣʠ ʟʘʢʦʥʦʜʘʚʯʽ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ 22 ʢʨʘʾʥ ʩʚʽʪʫ ʱʦʜʦ ʽʤʧʦʨʪʫ ʃɿ, 

ʜʦʢʫʤʝʥʪʠ ʽ ʨʦʙʦʯʽ ʤʘʪʝʨʽʘʣʠ ʉʚʽʪʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʦʨʛʽʚʣʽ (ʉʆʊ), ɺʩʝʩʚʽʪʥʴʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ), ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ (ɭʉ) ʽ ʪ.ʜ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ɺʆʆɿ, ʩʚʽʪʦʚʽ 

ʟʘʢʫʧʽʚʣʽ ʽʤʧʦʨʪʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ 2019 ʨʦʮʽ ʩʢʣʘʣʠ 421,5 ʤʣʨʜ 

ʜʦʣʘʨʽʚ ʉʐɸ, ʧʨʠ ʮʴʦʤʫ ʮʝ ʙʽʣʴʰʝ ʥʘ 3,8 %, ʥʽʞ ʫ 2018 ʨʦʮʽ ʽ ʥʘ 14,9 % ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ 2015 ʨʦʢʦʤ, ʪʘʢʠʤ ʯʠʥʦʤ ʤʘʻʤʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. 

ʃʽʜʝʨʘʤʠ ʚʠʷʚʠʣʠʩʷ 15 ʢʨʘʾʥ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ʃʽʜʝʨʠ ʩʝʨʝʜ ʢʨʘʾʥ-ʽʤʧʦʨʪʝʨʽʚ ʃɿ ʫ 2019 ʨ. 

 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʽʞʥʘʨʦʜʥʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ, ʚ ʪ. ʯ. ʢʝʨʽʚʥʠʮʪʚʘ 

ɺʆʆɿ ʱʦʜʦ ʽʤʧʦʨʪʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʦʢʘʟʘʣʠ, ʱʦ ʣʽʮʝʥʟʫʚʘʥʥʷ 

ʽʤʧʦʨʪʝʨʽʚ,  ʨʝʻʩʪʨʘʮʽʷ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʃɿ ʻ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʨʦʣʶ 
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ʧʨʠ ʚʚʝʟʝʥʥʽ ʃɿ; ʫ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʩʠʩʪʝʤʘ ʣʽʮʝʥʟʫʚʘʥʥʷ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʧʨʦʮʝʩʦʤ ʨʝʻʩʪʨʘʮʽʾ ʣʽʢʽʚ. 

ʂʨʘʾʥʠ-ʯʣʝʥʠ ɭʉ ʤʘʶʪʴ ʷʢ ʩʧʽʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʪʘʢ ʽ ʥʘʮʽʦʥʘʣʴʥʝ. 

ɼʦʜʘʪʦʢ ʜʦ ʈʝʛʣʘʤʝʥʪʫ 339/93 ˉ31993D0583 ʚʽʜ 28 ʣʠʧʥʷ 1993 ʨʦʢʫ 

ʚʩʪʘʥʦʚʣʶʻ ʧʝʨʝʣʽʢ ʪʦʚʘʨʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚ ʭʦʜʽ ʤʠʪʥʦʛʦ 

ʦʛʣʷʜʫ ʫ ʚʠʧʘʜʢʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʧʨʦʚʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʘʙʦ ʧʦʨʫʰʝʥʴ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʯʘʩʪʠʥʽ ʤʘʨʢʫʚʘʥʥʷ. ʎʝ ʃɿ ʜʣʷ ʤʝʜʠʮʠʥʠ ʽ ʚʝʪʝʨʠʥʘʨʽʾ, ʭʘʨʯʦʚʽ 

ʧʨʦʜʫʢʪʠ ʪʘ ʽʛʨʘʰʢʠ. ɺʽʜʥʦʩʥʦ ʃɿ ʚʢʘʟʘʥʠʡ ʜʦʜʘʪʦʢ ʤʽʩʪʠʪʴ ʚʽʜʩʠʣʘʥʥʷ ʜʦ 

ʜʠʨʝʢʪʠʚ ɭʉ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʧʘʢʝʪ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ 

ʩʝʢʪʦʨʘ ʻʚʨʦʧʝʡʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ. ɼʠʨʝʢʪʠʚʦʶ ɭʉ 339/93 ʧʨʦ ʧʝʨʝʚʽʨʢʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʘʚʠʣʘʤ ʱʦʜʦ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʽʤʧʦʨʪʫʶʪʴʩʷ ʟ çʪʨʝʪʽʭ 

ʢʨʘʾʥè çʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʪʦʚʘʨʽʚè. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʜʝʨʞʘʚʥʽ ʦʨʛʘʥʠ ʢʨʘʾʥ ɭʉ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʢʦʨʜʦʥʽ ʧʦʩʝʨʽʡʥʦ 

ʷʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʢʦʥʪʨʦʣʴ ʽʤʧʦʨʪʦʚʘʥʠʭ ʟ çʪʨʝʪʽʭ ʢʨʘʾʥè ʃɿ. ɿʛʽʜʥʦ ʟ 

ʜʠʨʝʢʪʠʚʘʤʠ ʮʽʻʾ ʛʨʫʧʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʣʽʢʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ 

çʪʨʝʪʽʭ ʢʨʘʾʥè, ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʦʧʪʦʚʠʢʽʚ-ʽʤʧʦʨʪʝʨʽʚ - ʥʘ ʛʦʩʧʦʜʘʨʶʶʯʽ 

ʩʫʙ'ʻʢʪʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʢʣʶʯʝʥʽ ʚ ʣʘʥʮʶʞʦʢ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, 

ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʦʪʨʽʙʥʦ ʢʦʥʪʨʦʣʶ ʥʘ ʢʦʨʜʦʥʽ.  

ʂʦʥʪʨʦʣʝʤ ʽ ʩʝʨʪʠʬʽʢʘʮʽʻʶ ʣʽʢʽʚ ʟʘʡʤʘʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʮʝʥʪʨʠ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʉʐɸ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʙʣʠʟʴʢʦ 20, ʚ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ï 

1-3 ʥʘ ʢʨʘʾʥʫ.  

ʇʨʠ ʽʤʧʦʨʪʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ PIC/S, ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ, ʘ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʩʫʤʥʽʚʽʚ ʱʦʜʦ ʾʭ ʷʢʦʩʪʽ (ʚ ʭʦʜʽ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʥʩʧʝʢʪʦʨ 

ʚʠʷʚʣʷʻ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʧʦʰʢʦʜʞʝʥʥʷ ʫʧʘʢʦʚʢʠ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʢʦʣʴʦʨʫ, ʬʦʨʤʠ, ʥʘʷʚʥʽʩʪʴ ʦʩʘʜʫ ʘʙʦ ʟʘʧʘʭʫ) ʃʇ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʧʨʘʚʣʝʥʽ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ. ʃʇ, ʢʨʘʾʥʠ-ʚʠʨʦʙʥʠʢʠ ʷʢʠʭ ʥʝ ʻ ʯʣʝʥʘʤʠ PIC/S, ʧʨʦʭʦʜʷʪʴ 

ʦʙʦʚ'ʷʟʢʦʚʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʢʦʥʪʨʦʣʴ. 

ʋ ʮʽʣʦʤʫ ʤʦʞʥʘ ʟʘʢʣʶʯʠʪʠ, ʱʦ ʧʨʘʚʠʣʘ ʚʚʝʟʝʥʥʷ ʃɿ ʜʝʱʦ ʦʜʥʘʢʦʚʽ, ʘʣʝ ʻ 

ʡ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʊʘʢ, ʣʽʢʠ, ʱʦ ʽʤʧʦʨʪʫʶʪʴʩʷ ʜʦ ʉʐɸ, ʟʘ ʷʢʽʩʪʶ, ʙʝʟʧʝʢʦʶ 
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ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʦʚʠʥʥʽ ʦʙʦʚôʷʟʢʦʚʦ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ FDA (ʋʧʨʘʚʣʽʥʥʷ 

ʟ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʽ ʤʝʜʠʢʘʤʝʥʪʽʚ ʉʐɸ).  

ʑʦʙ ʽʤʧʦʨʪʫʚʘʪʠ ʃɿ ʜʦ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʟʘʻʩʪʨʫʚʘʪʠʩʷ 

ʷʢ ʽʤʧʦʨʪʝʨ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʜʘʪʠ ʟʘʷʚʢʫ ʥʘ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ ʣʽʮʝʥʟʽʡ: ʦʧʪʦʚʫ 

(ʪʘʢʦʞ ʚʽʜʦʤʘ ʷʢ ʣʽʮʝʥʟʽʷ ʦʧʪʦʚʦʛʦ ʜʠʣʝʨʘ ʘʙʦ ʜʦʟʚʽʣ ʥʘ ʦʧʪʦʚʫ ʪʦʨʛʽʚʣʶ), 

ʚʠʨʦʙʥʠʢ ʘʙʦ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʜʦʟʚʽʣ (Mɼ). ɺʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʜʘʯʫ ʣʽʮʝʥʟʽʡ ʥʘ 

ʦʧʪʦʚʽ ʧʨʦʜʘʞʽ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ɸʛʝʥʪʩʪʚʦ ʟ ʨʝʛʫʣʶʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʽ 

ʚʠʨʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (MHRA). 

ɯʤʧʦʨʪ ʪʘ ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ ɸʚʩʪʨʽʶ 

ʨʝʛʫʣʶʶʪʴʩʷ ʘʚʩʪʨʽʡʩʴʢʠʤ ɿʘʢʦʥʦʤ ʧʨʦ ʽʤʧʦʨʪ ʃɿ. ɺ ɸʚʩʪʨʽʾ ʜʣʷ ʟʘʭʠʩʪʫ ʨʠʥʢʫ 

ʃɿ ʚʽʜ ʬʘʣʴʩʠʬʽʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʽʤʧʦʨʪ ʣʽʢʽʚ ʟ 

ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. 

ʅʘʡʙʽʣʴʰ ʩʧʨʦʱʝʥʘ ʧʨʦʮʝʜʫʨʘ ʤʠʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʃɿ, ʱʦ ʽʤʧʦʨʪʫʶʪʴʩʷ, 

ʫ ʅʽʤʝʯʯʠʥʽ.  ɯʤʧʦʨʪ ʃɿ ʜʦ ʅʽʤʝʯʯʠʥʠ ʨʝʛʫʣʶʻʪʴʩʷ ɿʘʢʦʥʦʤ ʅʽʤʝʯʯʠʥʠ ʧʨʦ ʃɿ 

(AMG), ʇʦʩʪʘʥʦʚʦʶ ʧʨʦ ʪʦʨʛʽʚʣʶ ʃɿ (AM-HandelsV), ʅʘʣʝʞʥʦʶ ʧʨʘʢʪʠʢʦʶ 

ʜʠʩʪʨʠʙʫʮʽʾ (GDP), ʇʦʩʪʘʥʦʚʦʶ ʅʽʤʝʯʯʠʥʠ ʧʨʦ ʟʦʚʥʽʰʥʶ ʪʦʨʛʽʚʣʶ (AWV), 

ʤʠʪʥʠʤ ʢʦʜʝʢʩʦʤ. ʅʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʘʡʪʘʭ ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʦʥʣʘʡʥ-ʙʘʟʠ ʜʘʥʠʭ 

ʤʦʞʥʘ ʟʘʢʘʟʘʪʠ ʥʝʦʙʭʽʜʥʽ ʃʇ, ʷʢʽ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʚʦʟʠʪʠ ʜʦ ʅʽʤʝʯʯʠʥʠ. ɸʣʝ 

ʟʘʤʦʚʣʷʪʠ ʪʘʢʠʤ ʯʠʥʦʤ ʣʽʢʠ ʜʦʟʚʦʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʜʠʩʪʨʠʙ'ʶʪʦʨʩʴʢʠʤ ʢʦʤʧʘʥʽʷʤ 

ʽ ʘʧʪʝʢʘʤ.  

ʊʘʢʘ ʞ ʦʥʣʘʡʥ-ʙʘʟʘ ʃɿ ʽʩʥʫʻ ʽ ʚ ʋʢʨʘʾʥʽ. 

ʋ ʮʽʣʦʤʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʠʡ ʚʠʩʥʦʚʦʢ. ɹʘʛʘʪʦ ʢʨʘʾʥ ʟʘʡʚʝ 

ʧʝʨʝʩʪʨʘʭʦʚʫʶʪʴʩʷ ʽ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʨʠ ʽʤʧʦʨʪʽ ʃɿ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ Joerg H.O. ʪʘ ʽʥ., ʪʘʢʠʭ ʢʨʘʾʥ ʙʣʠʟʴʢʦ 35, ʩʝʨʝʜ ʥʠʭ 

ʂʠʪʘʡ, ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, ʜʝʷʢʽ ʢʨʘʾʥʠ ɭʉ, ɯʨʘʢ, ɸʣʞʠʨ, ʂʘʥʘʜʘ, ʋʢʨʘʾʥʘ 

(ʟʘʣʠʰʠʣʘ ʟʘ ʩʦʙʦʶ ʧʨʘʚʦ ʪʝʩʪʫʚʘʪʠ ʜʝʷʢʽ ʃɿ). ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʽʤʧʦʨʪʥʝ 

ʪʝʩʪʫʚʘʥʥʷ ʥʝ ʜʦʜʘʻ ʷʢʦʩʪʽ ʘʙʦ ʙʝʟʧʝʢʠ ʣʽʢʘʤ, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʨʦʜʫʢʪʠ ʧʦʩʪʽʡʥʦ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ GMP ʪʘ GDP.  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʜʘʪʢʦʚʝ ʪʝʩʪʫʚʘʥʥʷ ʧʨʠ ʚʚʝʟʝʥʥʽ ʃɿ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʨʷʜ ʧʨʦʙʣʝʤ, ʘ ʩʘʤʝ: 
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1) ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʪʦʚʘʨʫ ʥʘ ʩʢʣʘʜʽ ʧʨʠ ʚʚʝʟʝʥʥʽ (ʤʦʞʝ 

ʪʨʠʚʘʪʠ ʜʦ 30 ʜʽʙ) ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʟʘʪʨʠʤʢʘ ʜʦʩʪʘʚʢʠ ʧʘʮʽʻʥʪʘʤ ʽ ʩʢʦʨʦʯʝʥʥʷ 

ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ; 

2) ʧʽʜʚʠʱʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʚ ʣʘʥʮʶʞʢʫ ʧʦʩʪʘʯʘʥʥʷ; 

3) ʷʢʱʦ ʨʠʥʦʢ ʥʝʚʝʣʠʢʠʡ, ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʟʨʘʟʢʽʚ ʤʦʞʝ ʩʢʣʘʜʘʪʠ 

ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʽʤʧʦʨʪʫ; 

4) ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ. 

ʊʘʢʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʮʽʥʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠʱʝʟʛʘʜʘʥʽ 

ʫʤʦʚʠ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ. 

ɺʠʩʥʦʚʢʠ. 1.ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʽʤʧʦʨʪʫ 

ʃɿ. ɯʤʧʦʨʪ ʃɿ ʜʦ ʢʨʘʾʥ ɭʉ ʨʝʛʫʣʶʻʪʴʩʷ ɼʠʨʝʢʪʠʚʦʶ ɭʉ 339/93 ʧʨʦ ʧʝʨʝʚʽʨʢʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʘʚʠʣʘʤ ʱʦʜʦ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʽʤʧʦʨʪʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ 

ʜʦʜʘʪʢʦʚʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʢʦʞʥʦʾ ʢʨʘʾʥʠ. 

2.ʇʨʠ ʽʤʧʦʨʪʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ PIC / S, ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ, ʘ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʩʫʤʥʽʚʽʚ ʱʦʜʦ ʾʭ ʷʢʦʩʪʽ (ʚ ʭʦʜʽ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʥʩʧʝʢʪʦʨ 

ʚʠʷʚʣʷʻ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʧʦʰʢʦʜʞʝʥʥʷ ʫʧʘʢʦʚʢʠ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʢʦʣʴʦʨʫ, ʬʦʨʤʠ, ʥʘʷʚʥʽʩʪʴ ʦʩʘʜʫ ʘʙʦ ʟʘʧʘʭʫ) ʃʇ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʧʨʘʚʣʝʥʽ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ. 

3. ɼʝʷʢʽ ʢʨʘʾʥʠ ʟʘʡʚʝ ʧʝʨʝʩʪʨʘʭʦʚʫʶʪʴʩʷ ʽ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʨʠ ʽʤʧʦʨʪʽ ʃɿ. ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʽʤʧʦʨʪʥʝ ʪʝʩʪʫʚʘʥʥʷ ʥʝ 

ʜʦʜʘʻ ʷʢʦʩʪʽ ʘʙʦ ʙʝʟʧʝʢʠ ʣʽʢʘʤ, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʨʦʜʫʢʪʠ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ GMP ʪʘ GDP, ʘ ʩʪʚʦʨʶʶʪʴ ʨʷʜ ʧʝʨʝʰʢʦʜ ʧʨʠ ʜʦʩʪʘʚʮʽ ʃɿ 

ʜʦ ʩʧʦʞʠʚʘʯʘ. 
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ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 
ʆʊʈʀʄɸʅʅʗ ʉʊɸɹɯʃʔʅʀʍ ʈʆɿʏʀʅɯɺ ʆʈʊʆʂʈɽʄʅɯɭɺʆɰ 

ʂʀʉʃʆʊʀ 

 

ʇʘʩʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʄʘʥʜʨʠʢʘ ɸʨʪʝʤ ɻʨʠʛʦʨʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ 

ʄʘʣʘ ʄʘʨʽʷ ɸʥʘʪʦʣʽʾʚʥʘ 

ɻʦʣʽʯʝʥʢʦ ʖʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʩʪʫʜʝʥʪʠ 

ɼɺʅɿ çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ  

ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ.ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʨʝʤʥʽʡ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 28% ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʟʝʤʥʦʾ ʢʦʨʠ. ʂʨʝʤʥʽʡ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʧʨʠʨʦʜʽ ʚ ʩʘʤʦʨʦʜʥʦʤʫ ʩʪʘʥʽ. ɺ ʧʨʠʨʦʜʽ ʢʨʝʤʥʽʡ, 

ʚ ʦʩʥʦʚʥʦʤʫ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʩʠʜʫ ʪʘ ʘʣʶʤʦʩʠʣʽʢʘʪʽʚ ʨʽʟʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʈʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʢʨʝʤʥʽʶ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʘʭ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ. ʌʽʟʽʦʣʦʛʽʯʥʽ ʢʽʣʴʢʦʩʪʽ ʢʨʝʤʥʽʶ ʚ ʧʠʪʥʽʡ ʚʦʜʽ ʜʣʷ 

ʣʶʜʠʥʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 ʤʛ/ʜʤ3. ʅʝʜʦʩʪʘʪʥʻ ʘʙʦ ʥʘʜʤʽʨʥʝ 

ʥʘʜʭʦʜʞʝʥʥʷ ʢʨʝʤʥʽʶ ʚ ʦʨʛʘʥʽʟʤ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʨʷʜʫ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ, ʩʝʯʦʢʘʤ'ʷʥʠʭ ʪʘ ʽʥʰ.  

ɼʝʬʽʮʠʪ ʢʨʝʤʥʽʶ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʰʢʽʨʠ, ʚʦʣʦʩʩʷ ʽ 

ʥʽʛʪʽʚ. ʐʢʽʨʘ ʽ ʚʦʣʦʩʩʷ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʤʽʮʥʽʩʪʴ ʽ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʘ ʥʽʛʪʽ ʩʪʘʶʪʴ 

ʣʘʤʢʠʤʠ ʽ ʢʨʠʭʢʠʤʠ. ʂʨʝʤʥʽʡ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʢʽʩʪʢʦʚʠʭ ʢʣʽʪʠʥ, 

ʢʦʣʘʛʝʥʫ, ʘ ʪʘʢʦʞ ʫʧʦʚʽʣʴʥʶʻ ʨʦʟʧʘʜ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʚʽʥ 

ʩʪʠʤʫʣʶʻ ʤʝʪʘʙʦʣʽʟʤ ʢʘʣʴʮʽʶ. ʅʠʟʴʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʝʤʥʽʶ ʻ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʩʧʨʠʯʠʥʷʶʪʴ ʦʩʪʝʦʧʦʨʦʟ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʦʨʪʦʢʨʝʤʥʽʻʚʦʾ 

ʢʠʩʣʦʪʠ ʘ, ʚ ʧʦʜʘʣʴʰʦʤʫ, ʩʠʥʪʝʟ ʙʽʦʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʢʨʝʤʥʽʶ ʪʘ ʥʘʥʦʩʨʽʙʣʘ.  
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ʄʝʪʦʜʠ ʪʘ ʤʘʪʝʨʽʘʣʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʜʢʝ ʩʢʣʦ ʟ ʚʤʽʩʪʦʤ SiO2 25%, ʤʝʪʘʥʩʫʣʴʬʦʥʦʚʘ ʢʠʩʣʦʪʘ 

(70 %) ï Lutropur MSA (BASF), ʦʨʪʦʬʦʩʬʦʨʥʘ ʢʠʩʣʦʪʘ (85%). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  

ʆʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʧʨʠ 

ʚʠʛʦʜʦʚʫʚʘʥʥʽ ʢʫʨʯʘʪ, ʜʨʽʙʥʠʭ ʩʩʘʚʮʽʚ ʪʘ ʽʥʰʠʭ ʪʚʘʨʠʥ, ʚ ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʘ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʢhʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.  

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʚ ʧʨʦʮʝʩʽ ʦʪʨʠʤʘʥʥʷ ʨʦʟʯʠʥʫ ʦʨʪʦʢʨʝʤʥʽʻʚʦʾ ʢʠʩʣʦʪʠ ʻ 

ʚʠʙʽʨ ʘʥʽʦʥʘ ʢʠʩʣʦʪʠ ʜʣʷ ʛʽʜʨʦʣʽʟʫ ʨʽʜʢʦʛʦ ʩʢʣʘ. ʆʨʪʦʢʨʝʤʥʽʻʚʘ ʢʠʩʣʦʪʘ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʛʽʜʨʦʣʽʟʫ ʩʠʣʽʢʘʪʫ ʥʘʪʨʽʶ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʪʘʙʽʣʴʥʦʶ (ʥʝ 

ʫʪʚʦʨʶʚʘʪʠ ʛʝʣʴ) ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ï 

ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʨʦʢʽʚ. ɸʥʽʦʥ ʢʠʩʣʦʪʠ ʧʦʚʠʥʝʥ ʤʘʪʠ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʪʘ 

ʚʠʩʦʢʫ ʙʽʦʩʫʤʽʩʥʽʩʪʴ. 

ʉʝʨʝʜ ʦʧʠʩʘʥʠʭ ʚ ʣʽʪʝʨʘʪʫʨʽ ʢʠʩʣʦʪ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʦʨʪʦʬʦʩʬʦʨʥʘ ʪʘ ʤʝʪʘʥʩʫʣʴʬʦʥʦʚʘ ʢʠʩʣʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʨʦʟʯʠʥʠ ʦʨʪʦʢʨʝʤʥʽʻʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʪʨʠʚʘʣʠʤ ʯʘʩʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ.  

ʈʦʟʯʠʥ ʦʨʪʦʢʨʝʤʥʽʻʚʦʾ ʢʠʩʣʦʪʠ ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ ʟʤʽʰʫʚʘʥʥʷ 

ʨʦʟʙʘʚʣʝʥʠʭ ʨʦʟʯʠʥʽʚ ʩʠʣʽʢʘʪʫ ʥʘʪʨʽʶ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʢʠʩʣʦʪʠ. 

ʅʘ ʨʠʩ.1 ʥʘʚʝʜʝʥʦ ʩʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʣʽʢʘʪʫ ʥʘʪʨʽʶ ʚ ʦʨʪʦʢʨʝʤʥʽʻʚʫ 

ʢʠʩʣʦʪʫ.  

 

ʈʠʩ.1 ʉʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʣʽʢʘʪʫ ʥʘʪʨʽʶ ʚ ʦʨʪʦʢʨʝʤʥʽʻʚʫ ʢʠʩʣʦʪʫ 
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ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʨʪʦʬʦʩʬʦʨʥʫ ʪʘ ʤʝʪʘʥʩʫʣʴʬʦʥʦʚʫ 

ʢʠʩʣʦʪʠ.  

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʫʧʽʥʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʣʽʢʘʪʫ ʥʘʪʨʽʶ ʚ ʦʨʪʦʢʨʝʤʥʽʻʚʫ ʢʠʩʣʦʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʠʩʣʦʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʛʽʜʨʦʣʽʟʫ. 
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Introduction. A characteristic feature of the twenty-first century is that 

nanotechnology and genetic engineering products have entered the market. The 

development of which made it possible to direct matter at the molecular level and 

modify traditional plant fibers at the nanoscale. This led to the saturation of the 

domestic market with various types of materials of natural and artificial origin and 

foreign products. The development of the raw material base in the country is 

decreasing [1]. 

The aim of the research is to assess the use of kenaf as a source of raw 

materials for the industry of our country. 

Materials and methods is the analysis of literary sources. 

Results and discussion. Kenaf is one of the fastest growing plants in the 

world. It grows much faster than local weeds. On an industrial scale, the yield of dry 

mass is 18.5 t / ha during irrigation and 15.0 t / ha on dry lands. Kenaf is a valuable 

bast-fiber culture, what the fiber contains in the bast layer of the stalk bark. Kenaf 

fiber is durable, flexible and hygroscopic. The bast content in kenaf stems reaches 

30%, fibers 16% (with fluctuations of 10-24% of the mass of stems) including 

primary up to 35%, and secondary up to 65% [2; 7].  

The presence of resinous substances in the kenaf fiber bundles gives its 

products the property of being impervious to moisture. Therefore, the plant is widely 

used for the manufacture of industrial and commercial fabrics. In particular, 

tarpaulin, carpet and furniture, as well as burlap, twine, twine, ropes and plastics. 
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Kenaf fibers have a higher fiber content than wood-based paper products. This 

has been confirmed by 1950s research by the USDA Agricultural Research Service. 

Which did a test of over 500 plant species in order to determine the best for the 

production of non-wood fibers. As a result, kenaf was chosen as the most promising 

crop. Therefore, the stems of the plant are used as a substitute for coniferous wood 

during the production of pulp and paper products. 

For the sake of specialty they insisted on the whole hour before reaching the 

calorific value of the health center. For their results, it was established that the stalk 

of the sprout was the smallest indicator in the village, but it is necessary to tidy up to 

the scorching pine. The stem of the rosini is victorious at the firewood for the top of 

the stoves, the wood panels of the wood chipboard with the singing voigestykstyu 

and stikystu to coma. At the same time for viroshuvannya ʾʾ it is almost significantly 

less than an hour, lower for trees. 

This feature was taken into account by scientists during the study of the 

calorific value of kenaf. Based on their results, it was established that the plant stem 

has a higher rate in comparison with wood, which is equivalent to a flaming pine. 

Therefore, the stems of the plant are used as firewood for stoves, the manufacture of 

wood-chip boards with a certain fire resistance and resistance to insects. At the same 

time, it takes much less time to grow it than for trees. 

Kenaf seeds contain up to 30% of technical oil (iodine number about 100) 

golden yellow, transparent, well-stored. By its smell, it resembles fresh buttermilk 

oil, and it tastes like sunflower oil, and its properties are no worse than cotton or 

peanut. Technical oil is widely used in the leather, paint and varnish and soap 

industries [2-4]. 

Kenaf fibers are successfully used in the automotive and engineering 

industries. In particular, for the formation of automotive dashboards, carpet pads, 

corrugated products. So, Toyota Automobile Corporation plans to make all of its 

interiors a kenaf car. 

The kenaf plant found wide application during the manufacture of composites, 

bonding polymers, biodegradable plastic, for its reinforcement, foundry panels, as a 
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substitute for other mineral fibers, such as carbon, glass, cement, and other synthetic 

and mineral fibers. If kenaf is used as an auxiliary product of a mixture of substances, 

then formative plastics and fibers for extraction are made from it. The carbon 

composition of such substances is significantly lower than that of their analogues of 

glass and mineral fibers [8]. 

In combination with converted wood and concrete, kenaf core can also be used 

to make a light but very strong cement block. It has excellent insulating properties 

and is practically fireproof. These blocks can even be used for the construction of 

multi-storey buildings. 

The self-sustaining ecological house was designed using kenaf and other 

technologies at prices ranging from 5,000 to 10,000 US dollars depending on the size, 

types of sewage and electricity. 

Inventor S. Morrison developed a biomass power plant that can use kenaf 

biomass to create hydrogen gas / carbon monoxide, called syngas. This gas is enough 

to start an electric generator. The biomass yield per acre of kenaf is 3-4 times higher 

than on trees. And 50 acres (20 hectares of crops) of kenaf can constantly provide 

fuel to one power plant. In addition, the system is autonomous and does not create 

problems with air, water pollution, soil degradation, smell or noise. At the same time, 

the installation design and operation are simple, like any household appliance, and 

occupies a small area that can fit in a trailer or in a small building. 

Researchers have found that kenaf is resistant to most plant diseases. In 

particular, to anthracnose, which is considered the most serious disease of crops. 

Researchers in Texas, Oklahoma, Mississippi, and Southeast America are 

working on newsprint production and creating high-yielding and resistant to 

anthracnose plant varieties for this [1; 2; 5-6]. 

Conclusions. Consequently, there has been a significant increase in the 

diversity and quantity of products on the world market with new types of fibers 

of natural and artificial origin. In our country, the amount of raw materials has 

decreased. Therefore, the cultivation of kenaf can be considered appropriate and 

effective. Which stands out for its use, growth rate and high productivity. 
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Introductions. Embedded developers have to deploy ever more complex 

systems each time to take advantage of hardware, whose functionality and 

performance continue to grow at an accelerated pace. When you write a single 

application, it is still manageable by a small microcontroller, but is not suitable for 

larger systems requiring a more modular approach. Adding another operating system 

to the suite makes it easier to work with multiple applications, but today even one 

operating system is not always the best solution.  

Aim. To consider the similarities and differences of virtual machine and 

container technologies in Microsoft Azure, their advantages. 

Materials and methods. Hypervisors abstract the OS host from VMs, and 

images, in each of which the OS itself works, and in it the file subsystem and your 

application. Typically, a VM runs any software running on hardware that provides 

isolation from real hardware. In other words, a VM is a completely isolated software 

environment that emulates the hardware of some platform.(fig. 1) 

Creating a virtual machine is advisable when you want to independently 

manage the kernel settings. 

For example, you may need this: 

- if specific equipment is installed or there is a hardware conflict with 

standard core; 

- to use the properties of the kernel (for example, support for high memory); 

- to optimize the kernel; 

- creation of a monolithic core, without modules; 
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- to install an updated or developing kernel. 

Fig. 1. Comparison of virtual machines and containers 

As for the size, it is not always practical to download an image of a virtual 

machine, which can be quite large. In this case, after each change inside the image of 

the virtual machine, you must download the entire image again. 

A container is an isolated, simplified receiver designed to run an application on 

the host operating system. Containers are created on top of the host operating system 

kernel (which can be considered as a hidden operating system) and contain only 

applications and some APIs and operating system services operating in user 

mode.(fig. 1) 

The main feature of the containers is their immutability. If you created the 

container once, it saves a complete nugget of the file system. At any time, regardless 

of the launch environment, it will be a completely identical copy of the service, 

including the OS and all the dll libraries you need. The container will work the same 

everywhere: on the developer's machine, in a test environment, or in production. 

Very often containers are compared to virtual machines. It must be understood 

that there is a fundamental difference between them. 
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The container system requires a basic OS that provides basic services for all 

container applications that use virtual memory support for isolation. The hypervisor, 

contrariwise, runs VMs that have their own OS, using hardware support for VMs. 

Usually, the OS is an order of magnitude larger in size and in resource consumption 

than the self-application that works there. Using such an architecture for 

microservices is very redundant. When Azure was just starting out, they had a PaaS 

Application Services solution. Running a small website in triplicate on this platform, 

it was necessary to physically launch three VMs on which the processor was loaded 

at 1%, and 60% of the RAM was taken over by the OS. 

The load on container systems is less than on virtual machines, and container 

systems are usually designed for environments in which thousands of containers 

work. Between containers, isolation is often provided using container systems. As a 

result, for file systems or network support, which are container services, access to 

resources is limited. 

Results and discussion.Recently, containerization has gained popularity. 

Some experts say that over time, containers can completely replace virtual machines. 

Let's see how reasonable this is. 

A significant difference is also the boot time and transfer to active mode. In the 

case of containers, this period is calculated in seconds, for virtual machines - in 

minutes. 

Containerization allows you to simplify the binding of all configuration 

settings; it allows applications to work exactly in the same operating environment in 

which they were developed. 

Another advantage of the container approach is the additional convenience in 

the case of application design in the form of a set of independent microservices, each 

of which performs only a specific, narrow task. Scaling such an application is also 

quite easy. 

Containers can help with the packaging and large-scale deployment of web 

applications, and using their properties in web applications and platforms helps solve 
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some of the problems that arise when providing cloud services, such as multi-user 

access. 

Most organizations have long been using IaaS virtual machines and services. 

Today, enterprises are deploying containers in an existing virtual infrastructure, 

because it was built on the basis of virtual machines. In addition, when moving to 

complex container orchestration systems such as Kubernetes, you may encounter 

crashes. The fact is that such systems are actively developing and when planning the 

deployment of Kubernetes you need to consider frequent upgrades. Deployment and 

reliability processes will execute virtual machine solutions. In addition, companies 

operating in highly regulated areas or with a strong focus on security in multi-tenant 

environments need more isolated virtual machines. 

Conclusions. Containers are a great example of do-it-yourself technology. 

They can be created and managed by anyone, not just the IT team. This helps 

simplify software mobility and takes much less time to develop and deploy software. 

On the other hand, such a do-it-yourself approach can lead to situations where 

containers are not protected as appropriate, especially if they are assembled by users 

who are not security experts. 

Using a virtual machine requires more complex configuration and requires 

more time to build - it usually requires several people to develop, assemble and run 

oneVM, providing more control gateways for evaluation, as well as longer processes 

and less capacity. Software such as VMware can support a large infrastructure of 

virtual machines, providing users with a much wider and more secure management 

system. 
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Introductions . In modern conditions, with the use of ever newer progressive 

technologies, in order to increase the strength characteristics of the manufactured 

parts and structures, to extend their service life with the same quality and preserve 

their size, consumer desired properties, doped aluminizing coatings obtained in 

composite saturating media have been developed. 

Coatings were obtained by the diffusion method when they were added to the 

structure of basic materials in order to give them additional strength, thermal and 

wear-resistant characteristics, adding their positive qualities and properties to this 

task. 

Aim . Conducting a thermodynamic study of the processes of obtaining 

aluminized coatings on structural materials under non-stationary temperature 

conditions [1ï3]. 

Materials and methods. Calculation of the equilibrium composition of the 

products was carried out for the initial mixture, consisting of M substances containing 

l ς chemical elements. At fixed values of volume (V) and temperature (T), mʢ ς 

substances present in k = 0, 1 ... q different phases can form from these elements as a 

result of chemical reactions. 

The set of substances includes l atomic and (m ï l) molecular components, the 

formation reactions of which are presented in the form of dissociation equations: 

                                                             ʢ 

                                                  ʄiʢź Ɇ ʘiʢjĿ ɸj ,                                                     (1)                    

                                                            J 

 

where iʢ = 0, 1,é, mʢ ï is the number of the product belonging to the ith phase; 
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           j = 0, 1, é, l ï is the number of the chemical element; 

           ʘiʢj ï is the number of atoms of the jth grade in the ith material. 

Calculation of the equilibrium composition of reaction products in powder 

mixtures was performed using the Astra application package [4]. 

Results and discussion. Determination of reaction products allows us to 

simulate the process of formation of protective layers under non-stationary 

temperature conditions, and based on the calculation of the adiabatic combustion 

temperatures of the system, we can solve the heat balance equation of the systems 

under consideration.  

The main compounds in the gas phase in the temperature range 400 ï 1600 ʂ 

are: SiCl, SiCl2, SiCl3, SiCl4, SiJ2, SiJ3, ɸlJ, ɸlJ2, ɸlʉl, ɸlʉl2, ʉrʉl2, ʉrF, ʉrF2, 

ʉrF4, ɺF3, ʊiCl2, ʊiCl3, ʊiCl4, and etc. It is characteristic that in the temperature 

range 400ï1600 ʂ the fraction of the condensed phase decreases, which is associated 

with the evaporation of the carriers used. At the same time, starting from a 

temperature of 800 K, the reaction products decompose, which confirms the 

appearance of decomposition products and a sharp increase in the number of moles of 

gas. Gaseous products interact with elements of the powder system (ɸl, Si, ɺ, ʊi, W, 

ʉr) and transfer them to the gas phase (SiCl, SiCl2, SiCl3, SiCl4, SiJ2, SiJ3, ɸlCl, 

ɸlCl2, ɸlCl3, ɺF3, ʉrF, ʉrF2, ʉrF4, ʊiCl2, ʊiCl3, ʊiCl4, etc.). At temperatures above 

800 K, the fraction of the condensed phase remains almost unchanged. This fact 

suggests that in the temperature range 800ï1600 K, reactions occur with the release 

of a condensed phase, but without changing the number of moles, which is typical for 

decomposition, disproportionation, or exchange reactions with a substrate, i.e. 

essentially chemical transport of elements occurs. 

A study of the corrosion activity of resin fractions showed that the anthracene 

fraction has the greatest aggressiveness [5]. The corrosion rate constantly decreases 

along the height of the column with decreasing temperature, with the possible 

exception of the naphthalene fraction, where the corrosion rate is greater than in the 

absorbing fraction. The indicated pattern is most likely related to the reactivity of 

sulfur compounds with increasing temperature and their concentration in fractions of 
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coal tar. Thus, corrosion tests have shown that with sufficient soda protection, the 

effect of sulfur compounds on corrosion resistance is greater than mineral salts.  

Conclusions. Under non-stationary temperature conditions, the process is 

characterized by a short duration; it is recommended to use instead of traditional 

methods of chemical-thermal treatment of copper alloys (nitriding, chromium plating, 

etc.).  

The performed thermodynamic analysis allows us to simulate the process of 

forming protective aluminized coatings operating under the influence of coal tar. It 

was found that to obtain aluminized coatings, it is preferable to use ammonium 

chloride and iodine as an activator. 
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Introduc tions. Due to the prolonged growth of anthropogenic load, 

environmental pollution occurs. This leads to pollution of all elements of the 

biosphere - the atmosphere, the lithosphere and, above all, the hydrosphere. Today, 

significant quantitative and qualitative changes in water resources are taking place, 

which is caused by the discharge of insufficiently purified highly mineralized waters. 

The content of organic substances, petroleum products and heavy metal ions exceeds 

the established standards. Heavy metals get to natural sources with wastewaters of 

different industries. The discharge of untreated or insufficiently treated wastewaters, 

which contain a significant amount of heavy metal ions, causes enormous damage to 

the environment, for instance, the functioning of activated sludge is disturbed, 

hydrobionts is significant damaged, ability of reservoirs for self-purification decrease. 

Therefore, the creation of low-waste wastewater demineralization technologies 

and the removal of heavy metal ions is an extremely important task today, which will 

improve the quality of treated water with a significant reduction in the amount of 

waste generated. Analysis of the literature data on the methods of purification of 

wastewater from heavy metal ions showed that there are a large number of 
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technological schemes based on methods of reagent precipitation, ion exchange, 

membrane methods, electrocoagulation, sorption [1ï13].  

A very promising and economically feasible method for the removal of heavy 

metals from aqueous solutions is biosorption with the use of inexpensive effective 

sorbents based on waste or by-products after processing of plant materials [9ï13].  

In order to create a complex low-waste technology of wastewater 

demineralization and purification from heavy metal ions, the paper defines rational 

conditions for the utilization of waste biosorbents as additives in the production of 

building materials or fillers of polymeric materials used in construction. 

Aim. The aim of the work is to study the effect of spent biosorbents adding on 

the properties of cement. 

Materials and methods. Grounded shells of walnuts (fraction with a particle 

size of 0.5-1.0 mm) with a content of cellulose 41.2%, lignin 37.5%, resins, fats, 

waxes 5.2%, mineral components 2.3 % were used as a raw material.  

Modification was carried out by the partial hydrolysis of walnut shells with 

H3PO4 at 15-75 wt.%, at a solid to liquid ratio of 1:5, 100 ÁC for 60-180 min. By the 

end of the phosphorylation, the sample of the lignocellulosic biosorbents were 

filtered, washed with distilled water to neutral pH and air-dried to a moisture content 

to 5ï6 wt.%. 

Initial and modified shells were also used as additives in the composition of 

cement. To investigate the effect of biosorbents present in the composition of cement 

on its properties, the cement of I/500 type was used for this purpose.  

Results and discussion. When evaluating the effect of unmodified walnut 

shell on the physical and chemical properties of cement, it is established that 

unmodified walnut shells play the role of a fine additive, that increases the normal 

density (on 6-19%) and accelerates the hardening (2.0-2.5 times) as can be seen from 

Table 1. The increase in normal density takes place due to the fact that more water is 

needed to form adsorption water shells around fine particles of plant material. The 

higher the content of the shell, the more water is consumed to obtain a paste of 
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normal density. The acceleration of hardening takes place due to the fact that the fine 

additive acts as a thickener (similar to clay). 

 

Table 1  

The effect of walnut shawls content in the composition of cement on its properties 

Walnut 

shells 

content, 

wt. % 

Normal 

density, 

% 

Hardening time, min Compressive strength, % Coefficient 

of water 

removal, 

% 

begging end 

at the age 

of 2 days 

at the age of 

28 days 

- 24.0 62 140 100 100 4.1 

1 24.5 60 130 98 98 4.5 

3 27.1 45 90 68 95 6.0 

5 28.4 40 75 65 80 6.0 

 

The compressive strength of cement samples decreases with the increase in 

walnut shells content but the effect is a minor. This can be explained by the increased 

normal density of the cement paste. The coefficient of water removal also increases, 

but not significantly (from 4% to 6%), and the increase in the content of the sells 

above 3% doesnôt lead to any changes in values. 

The influence of the adding of 1.5% of modified walnut shell on the 

physicochemical properties of cement is shown in Fig. 2. The samples of biosorbents 

obtained during walnut shells modification with H3PO4 of different concentration 

during 120 min, were chosen for further investigations.  

Data in Fig. 2 clearly show that the impact of modified walnut shells onto 

normal density is quite insignificant if compared to initial material. It is also obvious, 

that acid modification of shells leads to decrease in the beginning of hardening of 

cement due to the higher lignin content. Compressive strength increases in all cases 

due to the fact that lignin shows good binding properties. The coefficient of water 

removal changes insignificantly in comparison with initial material.  
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Figure 1. Effect of modified walnut shells content on cement normal density 

 

 

Figure 2. Effect of modified walnut shells content on cement hardening time 
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Figure 3. Effect of modified walnut shells content on cement compressive 

strength 

 

 

Figure 4. Effect of modified walnut shells content on cement coefficient of water 

removal 
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Thus, take into account positive effect of adding the shells on the 

physicochemical properties of the cement, it can be recommended to use this fact in 

development of effective method of its utilization through the application in cement 

production in quantity of 1-3 %. 

Conclusions. It was found out that the shells act as a fine additive, that 

increase the normal density and accelerates the hardening time. The compressive 

strength of the cement samples with the application of lignocellulosic materials 

decreases slightly. Result show that phosphoric acid, which has been used to modify 

plant waste to increase their sorption capacity, has little adverse effect on the 

hardening time of cement. 
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ʉʊɺʆʈɽʅʅʗ ɯʅɼʀɺɯɼʋɸʃʔʅʀʍ ʉʀʉʊɽʄ ʊɽʉʊʋɺɸʅʅʗ 

 

ɹʘʙʶʢ ʅʘʪʘʣʷ ʇʝʪʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʪʨʫʙʯʝʚʩʴʢʠʡ ɸʨʪʝʤ ɻʝʥʥʘʜʽʡʦʚʠʯ, 

ʉʪʫʜʝʥʪ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʠʥʘ  

 

ɺʚʝʜʝʥʥʷ./Introductions . ʉʴʦʛʦʜʥʽ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʥʝʚʘʞʣʠʚʦ ʯʠ ʪʠ ʱʝ ʥʘʚʯʘʻʰʩʷ ʯʠ ʧʨʘʮʶʻʰ, ʟʘʚʞʜʠ ʻ ʟʥʘʥʥʷ ʽ 

ʥʘʚʠʯʢʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʘʩʚʦʶʚʘʪʠ ʨʝʛʫʣʷʨʥʦ. ɸʣʝ ʷʢʱʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʪʘ ʦʙôʻʤ ʮʠʭ ʟʥʘʥʴ? ʅʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʨʦʙʦʪʦʜʘʚʝʮʴ 

ʮʽʢʘʚʠʪʴʩʷ ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʧʨʘʮʽʚʥʠʢ ʟʥʘʻ ʩʚʽʡ ʧʨʦʮʝʩ, ʯʠ ʤʘʻ ʚʽʥ ʜʦʩʪʘʪʥʶ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ, ʯʠ ʢʦʣʠ ʚʠʢʣʘʜʘʯ ʧʝʨʝʚʽʨʷʻ ʷʢ 

ʜʦʙʨʝ ʫʯʝʥʴ ʟʘʩʚʦʾʚ ʤʘʪʝʨʽʘʣ ʜʠʩʮʠʧʣʽʥʠ?  

ʉʪʚʦʨʝʥʥʷ ʨʫʢʦʧʠʩʥʦʾ ʙʘʟʠ ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʫ ʪʝʩʪʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʘʜʞʝ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʨʦʜʫ ʪʝʩʪʫʚʘʥʥʷ: ʯʠ ʮʝ 

ʙʫʜʫʪʴ ʪʝʩʪʠ ʟʚʠʯʘʡʥʦʛʦ ʚʠʛʣʷʜʫ, ʜʝ ʻ ʩʪʘʥʜʘʨʪʥʝ ʧʠʪʘʥʥʷ ʽ ʚʠʙʽʨ ʤʽʞ 4 

ʚʽʜʧʦʚʽʜʷʤʠ, ʘʙʦ ʚʘʨʽʘʥʪ ʽʟ ʚʽʜʢʨʠʪʦʶ, ʧʦʚʥʦʶ, ʨʦʟʛʦʨʥʫʪʦʶ ʚʽʜʧʦʚʽʜʜʶ ʘʙʦ ʞ 

ʽʥʰʽ ʤʝʪʦʜʠ. ʊʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʣʘʥʢʠ ʪʝʩʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʜʨʫʢʦʚʘʥʽ ʪʘ 

ʨʦʟʜʘʥʽ ʩʫʙôʻʢʪʘʤ, ʜʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʦʙʤʝʞʠʪʠ ʾʭ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʰʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʪʘʢʦʞ ʚʠʤʘʛʘʻ ʣʶʜʩʴʢʠʭ 

ʟʘʪʨʘʪ ʷʢ ʽ ʾʭ ʚʽʜʧʦʚʽʜʥʘ ʧʝʨʝʚʽʨʢʘ. ʇʽʜ ʯʘʩ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʤʦʞʣʠʚʝ ʪʘʢʝ ʧʦʥʷʪʪʷ 

ʷʢ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

 ɸʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘʷʚʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʢʦʥʢʨʝʪʥʦ ʧʽʜ ʦʢʨʝʤʫ ʛʘʣʫʟʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʡʤʘʶʯʠ ʩʚʦʶ 

ʥʽʰʫ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʚʦʥʠ ʻ ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʤʠ ʪʘ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʯʝʨʝʟ ʱʦ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʫ ʦʧʣʘʪʫ ʟʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʘʙʦ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʩʶ 

ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʤʥʦʶ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʩʪʚʦʨʠʪʠ ʧʨʦʩʪʫ, 
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ʙʝʟʢʦʰʪʦʚʥʫ ʧʣʘʪʬʦʨʤʫ ʪʝʩʪʫʚʘʥʥʷ ʟ ʩʚʦʻʶ ʩʠʩʪʝʤʦʶ ʣʦʛʫʚʘʥʥʷ, ʧʨʦʩʪʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ ʪʘ ʟʙʝʨʝʞʝʥʥʷʤ ʫʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʝʨʚʝʨʽ. 

ʎʽʣʴ ʨʦʙʦʪʠ./Aim. ʄʝʪʘ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ 

ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʦʚʦʾ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʦʬʦʨʤʘʪʥʠʭ ʪʝʩʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ.   

ʊʘʢʠʡ ʤʝʪʦʜ ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʫ ʧʨʠʛʦʜʽ ʢʝʨʽʚʥʠʢʫ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʢʦʣʝʢʪʠʚʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʜʣʷ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʫʢʦʚʦʾ, ʤʝʪʦʜʠʯʥʦʾ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʽ ʚ ʽʛʨʦʚʽʡ ʬʦʨʤʽ ʪʘʢ ʽ ʙʽʣʴʰ 

ʦʬʽʮʽʡʥʽʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʬʽʨʤʘʭ, ʦʬʽʩʘʭ .  

ʇʦʷʚʘ ʨʽʟʥʠʭ  ʩʠʩʪʝʤ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʽʟ ʰʚʠʜʢʠʤ ʥʘʨʦʩʪʘʥʥʷʤ 

ʪʝʤʧʽʚ ʥʝʦʙʭʽʜʥʦʾ ʙʘʟʠ ʟʥʘʥʴ ʜʣʷ ʚʩʽʭ ʛʘʣʫʟʝʡ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʘʢʦʞ ʷʢ 

ʙʫʣʦ ʩʢʘʟʘʥʦ ʚʠʱʝ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʮʠʭ ʟʥʘʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʘ ʧʨʘʢʪʠʢʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʧʨʠʡʥʷʪʪʷ ʟʛʽʜʥʦ ʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʽʰʝʥʴ, ʦʮʽʥʦʢ, ʙʘʣʽʚ ʪʦʱʦ, ʦʩʢʽʣʴʢʠ ʟʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʪʨʠʚʘʣʠʭ ʽ 

ʚʪʦʤʣʠʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʾ ʪʝʩʪʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, ʜʦʩʪʘʪʥʴʦ 

ʧʨʦʩʪʦ ʩʽʩʪʠ ʟʘ ʢʦʤʧôʶʪʝʨ ʽ ʚʠʢʦʨʠʩʪʘʪʠ ʚʝʩʴ ʙʘʟʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʥʘʜʘʥʠʡ 

ʧʨʦʛʨʘʤʦʶ ʜʣʷ ʟʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʠʪʘʥʴ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʧʝʨʦʚʠʭ ʚʘʨʽʘʥʪʽʚ, 

ʘʜʞʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʤʠʪʪʻʚʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ, ʜʫʙʣʶʚʘʥʥʷ 

ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʩʘʤʫ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʧʨʦʮʝʜʫʨʠ, ʘ ʚʠʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʦʜʨʘʟʫ ʞ 

ʧʽʩʣʷ ʜʘʻ ʟʤʦʛʫ ʤʠʪʪʻʚʦ ʾʾ ʦʙʨʦʙʠʪʠ. ʉʘʤʝ ʪʦʤʫ ʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʩʪʚʦʨʝʥʥʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ EasyQuiz ʟ ʤʦʞʣʠʚʽʩʪʶ ʤʫʣʴʪʠʢʦʨʠʩʪʫʚʘʮʴʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʥʝʾ. 

ʄʘʪʝʨʽʘʣʠ  ̔ ʤʝʪʦʜʠ./Materials and methods. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ: ʪʝʦʨʽʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʨʝʣʷʮʽʡʥʠʭ ʙʜ, ʪʝʦʨʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʤʦʜʝʣʽ MVC, ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ; ʢʦʤʧôʁ ʪʝʨʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʧʽʜ ʚʠʤʦʛʠ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ, 

ʨʷʜ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: 
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╖     Windows Forms ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ (API), 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʻ 

ʯʘʩʪʠʥʦʶ Microsoft .NET Framework ;   

╖      ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (PostgreSQL) ï ʚʽʣʴʥʘ ʦʙôʻʢʪʥʦ-

ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ;  

╖      ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ï ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʥʘʰʦʛʦ 

ʜʦʜʘʪʢʫ ʟ ʽʥʪʝʨʬʝʡʩʦʤ; 

╖      ʪʝʭʥʦʣʦʛʽʶ Spring ʪʘ ʤʦʚʫ Java ï ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʽʟ ʩʝʨʚʝʨʥʦʶ 

ʯʘʩʪʠʥʦʶ ʧʨʦʛʨʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɼʦʩʠʪʴ ʘʢʪʫʘʣʴʥʝ ʻ 

ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʚʞʝ ʥʘʷʚʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ ʨʠʥʢʫ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɼʘʥʽ ʩʠʩʪʝʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʻ ʜʦʩʠʪʴ 

ʧʦʰʠʨʝʥʠʤʠ ʚ ʥʘʰ ʯʘʩ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʘʥʠʭ ʩʠʩʪʝʤ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʨʦʩʪʝ ʟ ʢʦʞʥʠʤ ʜʥʝʤ, ʘʜʞʝ ʷʢʽʩʪʴ ʟʘʩʚʦʻʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï 

ʮʝ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʢʨʠʪʝʨʽʡ ʥʘ ʷʢʽ ʦʨʽʻʥʪʫʶʪʴʩʷ ʚʽʜ ʨʦʙʦʪʦʜʘʚʮʽʚ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʣʶʜʠʥʠ ʧʝʚʥʽʡ ʧʦʩʘʜʽ ʜʦ ʩʪʫʜʝʥʪʘ ʘʙʦ ʫʯʥʷ, ʪʦʤʫ ʨʦʟʨʦʙʢʘ 

ʚʣʘʩʥʦʛʦ ʧʨʦʩʪʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʩʫʩʧʽʣʴʩʪʚʘ ʻ ʚʘʞʣʠʚʠʤ. 

  

https://uk.wikipedia.org/wiki/Microsoft
https://uk.wikipedia.org/wiki/.NET_Framework
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ʉʋʏɸʉʅɯ ʇʀʊɸʅʅʗ ɹɽɿʇɽʂʀ ʇʈɸʎɯ ɺ ʆʌɯʉɸʍ 

 

ɹʝʨʝʟʫʮʴʢʠʡ ɺʷʯʝʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ,  

ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ɯʣʴʾʥʩʴʢʘ ʆʣʴʛʘ ɯʛʦʨʽʚʥʘ,  

ʩʪ. ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʛ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʇʦʜʽʾ, ʷʢʽ ʚʽʜʙʫʣʠʩʴ ʟʘ ʪʝʨʤʽʥ ʟ ʛʨʫʜʥʷ 2019 ʨʦʢʫ ʧʦ 

ʪʨʘʚʝʥʴ 2020 ʨʦʢʫ, ʧʝʨʝʚʝʨʥʫʣʠ ʫʩʽ ʫʷʚʣʝʥʥʷ ʫ ʩʚʽʪʽ, ʩʪʦʩʦʚʥʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʙʦʪʠ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʽʚ ʪʘ ʩʪʘʥʜʘʨʪʽʚ. 

ʅʘ 30 ʪʨʘʚʥʷ 2020 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʟʘʭʚʦʨʽʣʦ 23204 ʣʶʜʝʡ ʥʘ ʚʽʨʫʩ COVID-19, ʟ 

ʥʠʭ  696 ï ʧʦʤʝʨʣʦ [1]. ʋ ʩʚʽʪʽ ʩʠʪʫʘʮʽʷ ʱʝ ʛʽʨʰʝ, ʢʽʣʴʢʽʩʪʴ ʽʥʬʽʢʦʚʘʥʠʭ 

ʧʝʨʝʚʘʣʠʣʘ ʟʘ 5 ʤʣʥ. ʣʶʜʝʡ. ɽʢʦʥʦʤʽʢʘ ʙʘʛʘʪʴʦʭ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʟʘʟʥʘʣʘ 

ʧʝʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. ɿʘʨʘʟ ʢʘʞʫʪʴ ʧʨʦ ʤʦʞʣʠʚʽ ʥʦʚʽ ʩʧʘʣʘʭʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ 

ʧʨʠʯʠʥʘ ʮʴʦʛʦ ʥʘʩʘʤʧʝʨʝʜ, ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʛʽʛʽʻʥʠ ʧʨʠ ʨʦʙʦʪʽ ʫ ʩʧʝʮʠʬʽʯʥʠʭ 

ʫʤʦʚʘʭ ʧʨʘʮʽ ʪʘ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʝʭʪʫʚʘʥʥʷ ʧʠʪʘʥʥʷʤʠ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʋʢʨʘʾʥʽ, ʧʨʠʚʝʣʠ ʜʦ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ 

ʧʨʦʬʝʩʽʡʥʽ ʧʨʘʮʽʚʥʠʢʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ - ʣʽʢʘʨʽ, ʻ ʣʽʜʝʨʘʤʠ ʫ ʟʘʭʚʦʨʶʚʘʥʥʽ ʟ 

ʷʢʠʤ ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʦʨʦʪʠʩʴ. ʅʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ, ʷʢʫ ʟʘʨʘʟ ʚʠʩʫʥʫʣʘ ʥʘ ʧʝʨʝʜʥʽʡ 

ʧʣʘʥ ʩʠʪʫʘʮʽʷ ʽʟ COVID-19, ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʤʦʞʣʠʚʠʭ ʧʦʜʽʡ, ʧʨʠ 

ʷʢʠʭ ʜʝʨʞʘʚʘ ʚʚʦʜʠʪʴ ʢʘʨʘʥʪʠʥʥʝ ʦʙʤʝʞʝʥʥʷ̇ʝʧʽʜʝʤʽʾ, ʧʘʥʜʝʤʽʾ ʪʘ ʽʥʰʠʭ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʝʛʘʪʠʚʥʦ ʥʘ ʙʝʟʧʝʢʫ ʣʶʜʝʡ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʤʘʻ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʽ ʯʠʥʥʠʢʠ, ʱʦʜʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʨʫʩʽʚ, ʻ ʨʦʙʦʪʘ ʚ ʦʬʽʩʘʭ. ʋʤʦʚʠ, ʜʣʷ ʮʴʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʨʘʢʪʠʯʥʦ ʽʜʝʘʣʴʥʽ - ʩʢʫʧʯʝʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʧʝʚʥʦʤʫ ʦʙʤʝʞʝʥʦʤʫ 

ʧʨʦʩʪʦʨʽ; ʚʟʘʻʤʦʜʽʷ ʟ ʢʣʽʻʥʪʘʤʠ ʪʘ ʚʽʜʚʽʜʫʚʘʯʘʤʠ,  ʜʽʘʣʦʛ ʤʽʞ ʧʨʘʮʽʚʥʠʢʘʤʠ 

ʦʬʽʩʫ ʪʘ ʢʝʨʽʚʥʠʢʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʘʨʘʟʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʦʬʽʩʥʦʾ ʪʝʭʥʽʢʠ; ʥʝʜʦʩʪʘʪʥʽʡ ʨʫʭ/ʦʙʤʽʥ ʧʦʚʽʪʨʷ, ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ, ʟʥʝʟʘʨʘʞʝʥʥʷ; ʚʽʜʩʫʪʥʽʩʪʴ 
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ʛʘʨʷʯʦʾ ʚʦʜʠ ʪʘ ʟʘʩʦʙʽʚ ʜʝʟʽʥʬʝʢʮʽʾ ʨʫʢ ʪʦʱʦ. ʅʝ ʤʦʞʥʘ ʧʨʦʙʣʝʤʫ ʛʽʛʽʻʥʠ 

ʚʠʨʽʰʫʚʘʪʠ ʧʦʣʫ-ʤʽʨʘʤʠ: ʜʘʪʠ ʤʠʣʦ, ʘʣʝ ʥʝ ʜʘʪʠ ʛʘʨʷʯʦʾ ʚʦʜʠ; ʟʨʦʙʠʪʠ 

ʚʝʥʪʠʣʷʮʽʶ ʘʣʝ  ʥʝ ʟʘʙʝʟʧʝʯʠʪʠ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ, ʪʘ ʽʥʰʝ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʘʙʦ ʜʝʨʞʘʚʘ ʪʘ ʢʝʨʽʚʥʠʮʪʚʦ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʯʥʝ 

ʱʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʦʢʨʘʱʝʥʥʷʤ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʘʙʦ ʩʠʩʪʝʤʘ ʪʘ ʝʢʦʥʦʤʽʢʘ ʢʨʘʾʥʠ ʧʦʯʥʝ ʩʠʣʴʥʦ ʩʪʨʘʞʜʘʪʠ ʚʽʜ ʢʨʠʟ, 

ʷʢʽ ʙʫʜʫʪʴ ʥʘʩʣʽʜʢʘʤʠ ʥʝʜʦʪʨʠʤʘʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ, ʥʦʨʤ ʪʘ 

ʧʨʘʚʠʣ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʦʬʽʩʽʚ, 

ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʝʧʽʜʝʤʽʾ ʪʘ ʧʘʥʜʝʤʽʾ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, ʷʢʽ 

ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʽ, ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʥʽ, ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ [2]. ɺ ʦʩʥʦʚʥʦʤʫ ʮʽ 

ʟʘʭʦʜʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʩʦʮʽʘʣʴʥʝ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ ʪʘ ʜʝʟʽʥʬʝʢʮʽʶ.  

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʠʯʥʠʡ ʨʽʚʝʥʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ ʫ ʦʬʽʩʘʭ ʪʘ ʧʨʠʤʽʱʝʥʥʷʭ ʪʠʧʫ Open Space ʪʘ 

ʥʘʜʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ 

ʧʨʦʬʝʩʽʡʥʫ ʙʝʟʧʝʢʫ ʪʘ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʤʝʪʦʜʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ: ʧʝʨʝʛʣʷʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ʦʜʥʘ ʚʽʜʥʦʩʥʦ 

ʽʥʰʦʾ, ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʝ ʦʜʥʝ ʥʘʧʨʦʪʠ ʽʥʰʦʛʦ, ʘ ʫ ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ, ʫ 

ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘʭ  ʩʪʽʣʴʮʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʥʘ ʙʽʣʴʰʽʡ ʚʽʜʩʪʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʪʘ 

ʽʥʰʝ); ʨʦʟʨʦʙʢʘ ʛʥʫʯʢʦʛʦ ʛʨʘʬʽʢʫ ʨʦʙʦʪʠ, ʘʙʦ ʟ ʤʦʞʣʠʚʽʩʪʶ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ 

ʚʠʢʦʥʫʚʘʪʠ ʚʜʦʤʘ (ʮʝ ʜʦʟʚʦʣʠʪʴ ʧʨʘʮʽʚʥʠʢʘʤ ʥʝ ʩʢʫʧʯʫʚʘʪʠʩʷ ʚ ʯʘʩ ʧʽʢ ʫ 

ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ, ʥʝ ʧʨʠʭʦʜʠʪʠ ʚʝʣʠʢʠʤʠ ʛʨʫʧʘʤʠ ʥʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ, 

ʥʝ ʡʪʠ ʥʘ ʦʙʽʜ  ʦʜʥʦʯʘʩʥʦ, ʪʦʙʪʦ ʪʨʠʤʘʪʠ ʩʦʮʽʘʣʴʥʫ ʜʠʩʪʘʥʮʽʶ);  ʨʦʟʨʦʙʢʘ 

ʛʨʘʬʽʢʽʚ ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʜʝʟʽʥʬʝʢʮʽʾ ʧʦʚʝʨʭʦʥʴ, ʧʽʜʣʦʛʠ, ʧʨʠʤʽʱʝʥʴ ʟʛʽʜʥʦ ʟ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʣʽʢʘʨʽʚ; ʧʨʘʮʽʚʥʠʢʘʤ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʥʘ 

ʩʚʦʾʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʜʣʷ ʟʨʫʯʥʦʛʦ ʰʚʠʜʢʦʛʦ ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʟʥʝʟʘʨʘʞʝʥʥʷ 

(ʧʨʠʙʨʘʪʠ ʜʨʽʙʥʽ ʨʝʯʽ ʟʽ ʩʪʦʣʘ, ʜʦʢʫʤʝʥʪʘʮʽʶ ʟʙʝʨʽʛʘʪʠ ʫ ʰʘʬʘʭ ʪʘ ʰʫʭʣʷʜʘʭ); 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʤ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ (ʤʠʣʦ, ʛʘʨʷʯʘ 
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ʚʦʜʠ ʜʣʷ ʤʠʪʪʷ ʨʫʢ, ʜʝʟʽʥʬʽʢʫʶʯʠ ʨʦʟʯʠʥʠ ʪʘ ʽʥʰʝ), ʟʘʩʦʙʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ (ʤʘʩʢʘʤʠ, ʨʫʢʘʚʠʯʢʘʤʠ), ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʽʩʮʴ, ʜʝ ʤʦʞʥʘ 

ʜʝʟʽʥʬʽʢʫʚʘʪʠ ʨʫʢʠ; ʧʦʪʨʽʙʥʘ ʨʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʽʩʮʴ ʧʨʠʡʦʤʫ ʾʞʽ, 

ʤʦʞʣʠʚʦ, ʻ ʩʝʥʩ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʾʜʘʣʝʥʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʚʝʣʠʢʠʭ ʧʨʠʤʽʱʝʥʴ ʜʣʷ ʧʨʠʡʦʤʫ ʾʞʽ ʨʦʟʜʽʣʠʪʠ ʫ ʯʘʩʽ, ʱʦʙ ʨʘʟʦʤ ʟʙʠʨʘʣʘʩʴ 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʚʽʜʢʨʠʪʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, 

ʥʘʧʦʾʚ, ʧʦʩʫʜʫ; ʚʩʪʘʥʦʚʠʪʠ ʩʫʚʦʨʫ ʟʘʙʦʨʦʥʫ ʚʽʜʚʽʜʫʚʘʥʥʷ ʦʬʽʩʥʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʦʥʪʘʢʪʥʠʤ ʦʩʦʙʘʤ; ʥʘʥʝʩʝʥʥʷ 

ʨʦʟʤʽʪʢʠ ʥʘ ʧʦʣʫ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʛʦʣʦʰʝʥʴ, ʟʥʘʢʽʚ ʪʦʱʦ, ʟ ʤʝʪʦʶ ʥʘʛʘʜʫʚʘʥʥʷ 

ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦ ʜʠʩʪʘʥʮʽʶʚʘʪʠʩʷ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʚʢʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟ ʜʦʤʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʨʦʙʦʪʦʜʘʚʮʷ [3]. 

ɼʦ ʘʨʭʽʪʝʢʪʫʨʥʦ ʙʫʜʽʚʝʣʴʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʧʝʨʝʛʣʷʜ 

ʧʣʘʥʫʚʘʥʥʷ ʦʬʽʩʽʚ, ʨʦʟʜʽʣʝʥʥʷ ʟʦʥ çʙʨʫʜʥʠʭè, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʚʽʜʫʚʘʪʠ ʢʣʽʻʥʪʠ, 

ʪʘ ʚʽʜʥʦʩʥʦ çʯʠʩʪʠʭè, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʪʽʣʴʢʠ ʩʧʽʚʨʦʙʽʪʥʠʢʠ; ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʝʨʝʛʦʨʦʜʦʢ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʽʞ ʨʦʙʦʯʠʤʠ ʩʪʘʥʮʽʷʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ; 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʛʦʨʦʜʦʢ (ʧʝʨʝʛʦʚʦʨʥʠʭ ʧʨʠʩʪʨʦʾʚ), ʷʢʽ ʙ ʚʽʜʜʽʣʷʣʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ ʚʽʜʚʽʜʫʚʘʯʽʚ [4]; ʷʢʱʦ ʜʦʟʚʦʣʷʻ ʘʨʭʽʪʝʢʪʫʨʘ ʦʬʽʩʽʚ, ʥʘʧʨʠʢʣʘʜ ʻ 

ʜʚʦʻ ʩʭʦʜʽʚ, ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʟʜʽʣʴʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʭʦʜʘʤʠ ï ʧʦ ʦʜʥʽʡ ʚʚʝʨʭ, ʧʦ 

ʽʥʰʽʡ ï ʚʥʠʟ, ʮʝ ʜʦʟʚʦʣʠʪʴ ʪʨʠʤʘʪʠ ʩʦʮʽʘʣʴʥʫ ʜʠʩʪʘʥʮʽʶ ʪʘ ʫʥʠʢʥʫʪʠ 

ʧʝʨʝʭʨʝʩʥʦʛʦ ʪʨʘʬʽʢʫ; ʧʦʜʽʣʷʥʥʷ ʚʝʣʠʢʠʭ ʦʬʽʩʽʚ ʥʘ ʜʝʢʽʣʴʢʘ, ʚʠʭʦʜʷʯʠ ʟʽ ʩʢʣʘʜʫ 

ʨʦʙʦʯʠʭ ʛʨʫʧ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʢʦʥʪʘʢʪʽʚ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

ɼʦ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʭʦʜʽʚ ʥʘ. ʷʢʽ ʪʨʝʙʘ ʟʚʝʨʥʫʪʫ ʦʩʦʙʠʩʪʫ ʫʚʘʛʫ. 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʦʟʨʦʙʢʫ ʽʥʩʪʨʫʢʪʘʞʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ 

ʽʩʥʫʶʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʙʦʚôʷʟʢʠ. ʉʪʦʩʦʚʥʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ï 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʧʦʙʫʪʦʚʠʭ ʫʤʦʚ, ʨʘʮʽʦʥʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʧʨʠʤʽʱʝʥʴ, 

ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ.  

ʊʝʭʥʽʯʥʽ ʟʘʭʦʜʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʣʘʤʧ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʧʦʚʽʪʨʷ, ʧʦʚʝʨʭʦʥʴ; ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ, ʦʧʘʣʝʥʥʷ, 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʠʭ ʟʘʤʢʽʚ, 
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ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ ʪʘ ʽʥʰʠʭ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʜʦʟʘʪʦʨʠ 

ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ, ʢʨʘʥʠ, ʜʦʟʘʪʦʨʠ ʧʠʪʥʦʾ ʚʦʜʠ). 

ɿ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ 

ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʦʯʘʪʢʫ 

ʨʦʙʦʯʦʛʦ ʜʥʷ). 

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʟʘʭʦʜʠ: ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʘ ʫ ʜʦʪʨʠʤʘʥʥʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʘʚʠʣ ʽ 

ʧʽʜʚʠʱʝʥʥʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ; ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʦʙʦʪʦʜʘʚʮʝʤ ʚʽʜ 

ʟʘʭʚʦʨʶʚʘʥʥʷ; ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion.  

ʇʝʨʰʝ ʧʨʘʚʠʣʦ ʨʷʪʽʚʥʠʢʘ, ʥʝ ʥʘʨʘʟʠʪʠʩʴ ʥʘ ʚʧʣʠʚ ʥʝʙʝʟʧʝʢʠ ʩʘʤʦʤʫ, ʙʦ 

ʪʦʜʽ ʥʝ ʙʫʜʝ ʢʦʤʫ ʨʷʪʫʚʘʪʠ. ʇʨʠʯʠʥ ʩʠʪʫʘʮʽʾ ʽʟ ʰʚʠʜʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ 

ʚʽʨʫʩʫ COVID-19 ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʙʘʛʘʪʦ ʘʣʝ ʻ ʦʩʥʦʚʥʽ, ʮʝ:  

× ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʠʜʽʣʷʣʦʩʴ ʫʚʘʛʠ ʱʦʜʦ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʟ ʙʦʢʫ 

ʢʝʨʽʚʥʦʛʦ ʩʢʣʘʜʫ ʢʨʘʾʥʠ, ʨʝʛʽʦʥʽʚ ʪʘ ʥʘ ʤʽʩʪʘʭ, ʽ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ; 

× ʚʝʣʠʢʘ ʪʘ ʥʝ ʫʨʝʛʫʣʴʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ 

ʢʦʨʜʦʥʦʤ, ʽʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ; 

× ʧʨʠʥʠʞʝʥʥʷ ʚʠʤʦʛ, ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʚʠʢʦʥʘʥʥʷʤ ʧʨʘʮʽʚʥʠʢʘʤʠ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʪʘ ʛʽʛʽʻʥʠ ʧʨʘʮʽ; 

× ʟʘʛʘʣʴʥʘ ʢʫʣʴʪʫʨʘ ʪʘ ʢʫʣʴʪʫʨʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʚʪʽʣʶʚʘʪʠ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʻʚʨʦʧʝʡʩʴʢʽ 

ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʟʠʢ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʫ 

ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ ʪʘ ʛʽʛʽʻʥʠ ʧʨʘʮʽ, ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʘʣʴʤʫʚʘʥʥʷ 

ʮʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ; 

× ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʜʝʨʞʘʚʽ ʩʪʘʣʦʛʦ ʧʽʜʭʦʜʫ, ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʥʘʛʘʣʴʥʠʭ 

ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʤʦʣʦʜʽ, ʥʘʷʚʥʽʩʪʴ  ʨʝʘʛʫʚʘʥʥʷ 

ʪʽʣʴʢʠ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ; 

× ʪʦʱʦ. 

ʋ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʘʮʽʚʥʠʢʘ ʧʨʘʮʶʚʘʪʠ ʚʜʦʤʘ ʜʠʩʪʘʥʮʽʡʥʦ 

ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʧʦʜʙʘʪʠ ʧʨʦ ʧʨʦʬʝʩʽʡʥʫ ʙʝʟʧʝʢʫ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚʜʦʤʘ, 
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ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʢʦʤʬʦʨʪ ʚʽʜʜʘʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ (ʜʦ ʮʴʦʛʦ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʦʙʣʘʜʥʘʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʽʥʩʪʨʫʤʝʥʪʠ, ʛʨʘʬʽʢ ʨʦʙʦʪʠ, ʪʦʱʦ). 

ɿʘʭʦʜʠ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʧʽʜ ʯʘʩ ʝʧʽʜʝʤʽʾ ʪʘ ʧʘʥʜʝʤʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʷʢ ʟ ʚʽʜʥʦʩʥʦ ʟʥʘʯʥʠʤ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷʤ, ʪʘʢ ʽ ʟʦʚʩʽʤ ʥʝ ʟʘʪʨʘʪʥʽ, ʘʣʝ 

ʝʬʝʢʪʠʚʥʽ, ʥʘʧʨʠʢʣʘʜ ï ʚʠʢʦʥʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘʤʠ ʧʨʘʚʠʣ ʜʦʪʨʠʤʘʥʥʷ 

ʩʦʮʽʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. 

ɺʠʩʥʦʚʢʠ./Conclusions.  

× ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ  ʙʝʟʧʝʢʠ ʧʨʠ ʨʦʙʦʪʽ ʫ ʦʬʽʩʘʭ, ʟʚʘʞʫʶʯʠ ʥʘ 

ʩʫʯʘʩʥʽ ʨʝʘʣʽʾ, ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʽʩʥʫʶʯʠ ʧʽʜʭʦʜʠ ʪʘ ʩʪʘʚʣʝʥʥʷ ʜʦ  

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʠʯʥʠʭ ʚʠʤʦʛ: 

× ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʫʩʽ ʽʩʥʫʶʯʠ ʥʦʨʤʘʪʠʚʠ ʪʘ ʧʨʘʚʠʣʘ, 

ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʩʪʘʥʜʘʨʪʠ, ʱʦʜʦ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʚ ʦʬʽʩʘʭ ʪʘ ʧʨʠʤʽʱʝʥʥʷʭ ʪʠʧʫ 

Open Space, ʜʝ ʧʝʨʩʦʥʘʣ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʪʽʩʥʦʤʫ ʢʦʥʪʘʢʪʽ ʦʜʠʥ ʟ ʦʜʥʠʤ.  

× ɯʩʥʫʶʯʠ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʦʙʩʷʛʫ ʧʣʦʱʽ ʥʘ 

ʦʜʥʦʛʦ ʧʨʘʮʶʶʯʦʛʦ, ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʪʨʠʤʘʥʥʷ ʚʽʜʩʪʘʥʽ 1,5 ʤ, 

ʚʞʝ ʥʝ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ. 

 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ: 

1. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ : ʦʬʽʮʽʡʥʠʡ ʚʝʙ-ʩʘʡʪ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ; ʆʧʝʨʘʪʠʚʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʢʦʨʦʥʘʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ COVID-19. ï ʂʠʾʚ : 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ, 2020. ï ɺʝʙ-ʩʘʡʪ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://moz.gov.ua/article/news/operativna-informacija-pro-poshirennja-

koronavirusnoi-infekcii - 2019-ncov-1. 

2. ʆʩʥʦʚʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ: / ɿʘ ʨʝʜ. ʧʨʦʬ. ɺ.ɺ. 

ɹʝʨʝʟʫʮʴʢʦʛʦ. ï ʍʘʨʢʽʚ: ʌʘʢʪ,  2005. ï 480 ʩ. 

3. Experts say the office as we knew it is gone and companies will need one-

way hallways, sneeze guards, and other safety measures to let employees return. 

Here's what it could look like. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / K. Canales. ï ɽʣʝʢʪʨʦʥ. 

file:///C:/Users/admin/Desktop/Харьков%207-9.06/РАБОТЫ/K.%20Canales
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ʪʝʢʩʪ. ʜʘʥʽ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.businessinsider.com/ going-back-to-

work-office-design-coronavirus- 2020-5  

4. Berezutsky, V. Studying the effect of multifunctional partitions on 

temperature indicators at offices of the open space type/ V. Berezutsky, N. 

Berezutska, O. Ilinska, V. Raiko// Eastern-European Journal of Enterprise 

Technologies. ï Kharkiv, 2018.ï ˉ 4/10(94) ï P. 13-22. DOI 10.15587/1729-

4061.2018.141014 
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ɺʇʃʀɺ ɿɺɸʈʖɺɸʃʔʅʆɻʆ ɸɽʈʆɿʆʃʖ ʅɸ ɿɺɸʈʖɺɸʃʔʅʀʂɸ ʇʈʀ 

ʈʆɹʆʊɯ ɿ ʈɯɿʅʀʄʀ ʊʀʇɸʄʀ ɽʃɽʂʊʈʆɼɯɺ 

 

ɹʝʨʝʟʫʮʴʢʠʡ ɺʷʯʝʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʜ.ʪ.ʥ., ʧʨʦʬ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

ʍʦʥʜʘʢ ɯʥʥʘ ɯʚʘʥʽʚʥʘ,  

ʩʪ.ʚʠʢʣ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ  

 

ɺʩʪʫʧ. ɺ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʙʣʠʟʴʢʦ 2% ʨʦʙʦʯʦʾ ʩʠʣʠ 

ʟʘʡʥʷʪʽ ʫ ʟʚʘʨʶʚʘʥʥʽ. ʎʽ ʧʨʘʮʽʚʥʠʢʠ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʜʠʤʫ ʽ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʱʦ ʻ ʟʘʛʨʦʟʦʶ ʾʭ ʟʜʦʨʦʚ'ʷ. ɹʽʣʴʰʽʩʪʴ ʟʚʘʨʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ 

ʙʫʜʽʚʥʠʮʪʚʽ, ʥʘ ʟʘʚʦʜʘʭ, ʛʽʨʥʠʯʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʪʘʣʫʨʛʽʾ, ʟʘʣʽʟʥʠʮʽ, 

ʥʘʬʪʦʭʽʤʽʾ, ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʩʫʜʥʦʙʫʜʽʚʥʦʾ ʘʙʦ ʤʝʪʘʣʫʨʛʽʡʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʨʘʞʘʶʪʴʩʷ ʥʘ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ ʣʝʛʝʥʝʚʽ 

ʽʥʬʝʢʮʽʾ [1]. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʟʚʘʨʶʚʘʣʴʥʠʭ 

ʨʦʙʽʪ ʻ ʚʠʜʽʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʝʨʦʟʦʣʶ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʱʦ ʤʽʩʪʠʪʴ ʧʠʣ, ʧʘʨʠ 

ʽ ʛʘʟʠ, ʥʘʧʨʠʢʣʘʜ, ʬʪʦʨʠʩʪʽ ʩʧʦʣʫʢʠ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʦʢʩʠʜʠ ʘʟʦʪʫ, ʦʟʦʥ; 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; ʙʨʠʟʢʠ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ. ʅʝʙʝʟʧʝʢʘ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʤʧʦʥʝʥʪʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʝʨʦʟʦʣʶ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ 

ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ, ʟʘ ʪʨʠʚʘʣʦʾ ʜʽʾ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʽ 

ʟʙʽʣʴʰʫʶʪʴ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʡ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ. ɿʘʚʜʷʢʠ ʙʘʛʘʪʦʨʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʥʘ 

ʜʝʢʽʣʴʢʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʜʘʣʦʩʷ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʧʥʝʚʤʦʢʦʥʽʦʟ ʽ ʭʨʦʥʽʯʥʠʡ 

ʙʨʦʥʭʽʪ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʦʩʽʙ ʜʦ 40 ʨʦʢʽʚ, ʟʘʡʥʷʪʠʭ ʥʘ ʟʚʘʨʶʚʘʥʥʽ ʩʪʘʣʽ ʪʘ 

ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʞʽ ʨʦʙʦʪʠ ʟʘ ʧʨʦʬʝʩʽʻʶ ʧʦʥʘʜ 14 

ʨʦʢʽʚ [2]. ʑʦʙ ʨʦʙʦʪʘ ʙʫʣʘ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʦʩʽʙ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʡʥʷʪʠʭ ʧʨʠ 

ʧʨʦʮʝʩʘʭ ʟʚʘʨʶʚʘʥʥʷ, ʽ ʜʣʷ ʦʪʦʯʫʶʯʠʭ, ʩʣʽʜ ʟʥʘʪʠ ʤʦʞʣʠʚʽ ʰʢʽʜʣʠʚʽ ʽ ʚʨʘʞʘʶʯʽ 

ʯʠʥʥʠʢʠ, ʧʨʠʯʠʥʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʚʤʽʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʠʡʦʤʘʤʠ 

ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʢʠ, ʟʘʩʦʙʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʽ ʢʦʣʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ, ʱʦʙ 
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ʫʥʠʢʥʫʪʠ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [3]. ʉʢʣʘʜ ʧʠʣʫ ʽ ʛʘʟʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ, ʟʘʣʝʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ ʩʢʣʘʜʫ 

ʝʣʝʢʪʨʦʜʥʠʭ ʧʦʢʨʠʪʪʽʚ [4]. 

ʄʝʪʘ ʨʦʙʦʪʠ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ  ʯʘʩʦʤ ʟʚʘʨʶʚʘʥʥʷ ʥʘ ʫʪʚʦʨʝʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʝʨʦʟʦʣʶ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʜʣʷ ʝʣʝʢʪʨʦʜʽʚ ʟ ʨʫʪʠʣʦʚʦ ï

ʮʝʣʶʣʦʟʥʠʤ, ʨʫʪʠʣʦʚʠʤ ʽ ʦʩʥʦʚʥʠʤ ʪʠʧʦʤ ʧʦʢʨʠʪʪʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ɸʧʘʨʘʪ ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʤʽʩʮʝʚʘ 

ʚʠʪʷʞʥʘ ʚʝʥʪʠʣʷʮʽʷ, ʧʠʣʦʚʩʤʦʢʪʫʚʘʯ, ʚʘʛʠ ʘʥʘʣʽʪʠʯʥʽ ʊɺɽ-0,21-0,001, ʬʽʣʴʪʨʠ 

ʘʥʘʣʽʪʠʯʥʽ ɸʌɸ ɺʇ 20. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʜʽʚ ʟ ʨʽʟʥʠʤ 

ʪʠʧʦʤ ʧʦʢʨʠʪʪʷ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʠʧʫ ʇʌɽ2. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʟʚʘʨʶʚʘʥʥʷ ʅʊʋ çʍʇɯè. 

ʈʝʟʫʣʴʪʘʪʠ  ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ 

ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʝʨʦʟʦʣʶ ʚʽʜ ʯʘʩʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʪʷʞʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʝʣʝʢʪʨʦʜʽʚ ʟ ʨʽʟʥʠʤ ʪʠʧʦʤ ʧʦʢʨʠʪʪʷ: 

ʨʫʪʠʣʦʚʦ-ʮʝʣʶʣʦʟʥʠʤ,  ʨʫʪʠʣʦʚʠʤ,- ʦʩʥʦʚʥʠʤ (ʨʠʩ.1). 

 

 

ʈʠʩʫʥʦʢ. ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʝʨʦʟʦʣʶ ʚʽʜ ʯʘʩʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʝʣʝʢʪʨʦʜʽʚ ʟ ʨʽʟʥʠʤ ʪʠʧʦʤ ʧʦʢʨʠʪʪʷ  (1 - ʨʫʪʠʣʦʚʦ-

ʮʝʣʶʣʦʟʥʝ, 2 ï ʨʫʪʠʣʦʚʝ, 3 - ʦʩʥʦʚʥʝ) ʧʨʠ ɯ=150ɸ. 
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ɺʠʩʥʦʚʢʠ  

 ̧ ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʽʟ ʪʨʴʦʭ ʪʠʧʽʚ ʝʣʝʢʪʨʦʜʽʚ, ʤʝʥʰʝ 

ɿɸ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʟ ʨʫʪʠʣʦʚʦ-ʮʝʣʶʣʦʟʥʠʤ ʧʦʢʨʠʪʪʷʤ. ɿ ʯʘʩʦʤ ʮʷ 

ʩʠʪʫʘʮʽʷ ʟʤʽʥʶʻʪʴʩʷ ʪʘ ɿɸ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰʝ ʧʨʠ ʨʦʙʦʪʽ ʽʟ ʨʫʪʠʣʦʚʠʤʠ 

ʝʣʝʢʪʨʦʜʘʤʠ. 

 ̧ ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʧʨʠ ʝʣʝʢʪʨʠʯʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʝʣʝʢʪʨʦʜʽʚ, ʻ ʦʙʦʚôʷʢʦʚʠʤ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ, 

ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʚʽʜʩʤʦʢʪʫʶʯʠ ʧʦʚʽʪʨʷ ʧʨʠʣʘʜʠ ʫ ʟʦʥʽ 

ʟʚʘʨʶʚʘʥʥʷ.    
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ʂʆʄʇôʖʊɽʈʀɿʆɺɸʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʉʆʈʊʋɺɸʅʅʗ  

ɹɯʄɽʊɸʃɯʏʅʀʍ ɼɸʊʏʀʂɯɺ ʊɽʄʇɽʈɸʊʋʈʀ ɿɸ ʇɸʈɸʄɽʊʈɸʄʀ 

 

ɺʝʣʠʢʠʡ ɺʽʢʪʦʨ ɯʚʘʥʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɼʦʥʽʡ ɼʤʠʪʨʦ ɺʘʣʝʨʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥ̔ʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʥʾʘ 

 

ɺʩʪʫʧ./Introductions. ʌʽʟʠʯʥʽ ʷʚʠʱʘ, ʧʨʦʮʝʩʠ ʪʘ ʩʪʨʫʢʪʫʨʠ, ʥʘ ʷʢʠʭ 

ʟʘʩʥʦʚʘʥʘ ʜʽʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʚʫʟʣʘ, ʧʨʠʣʘʜʫ ʘʙʦ ʧʨʠʩʪʨʦʶ ʚ ʮʽʣʦʤʫ, ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʚʠʷʚʣʷʶʪʴʩʷ ʜʦʩʠʪʴ ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʚʘʞʘʻ ʦʜʝʨʞʘʥʥʶ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ. ʅʘʜʽʡʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʷʢ 

ʧʨʠʩʪʨʦʶ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʠʢʘʥʘ ʪʝʧʣʦʚʠʤ 

ʚʧʣʠʚʦʤ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʤʽʥʶʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥ ʽ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʧʦʪʚʦʨʶʻ ʡʦʛʦ ʧʝʨʚʽʩʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ.  

ʊʦʤʫ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʜʘʚʘʪʠ ʥʦʚʽ 

ʤʘʪʝʨʽʘʣʠ ʘʙʦ ʚʠʨʦʙʠ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤ ʪʝʧʣʦʚʠʤ ʚʧʣʠʚʘʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʪʝʧʣʦʚʠʭ ʽ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ 

ñʝʢʦʣʦʛʽʯʥʫ ʯʠʩʪʦʪʫò, ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʫ 

ʧʝʚʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ.  

ɺʩʽ ʚʠʱʝʚʢʘʟʘʥʽ ʬʘʢʪʦʨʠ ʧʨʠʚʝʣʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ï 

ʪʝʨʤʦʩʪʘʪʽʚ, ʘʙʦ ʪʝʧʣʦʚʠʭ ʢʘʤʝʨ, ʫʩʪʘʪʢʦʚʘʥʠʭ ʨʽʟʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʘʙʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʟʜʘʪʥʠʭ ʨʦʟʤʽʩʪʠʪʠ ʚ 

ʩʦʙʽ ʚʠʧʨʦʙʦʚʫʚʘʥʽ ʟʨʘʟʢʠ.  

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʈʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʨʘʟʢʽʚ ʚʠʨʦʙʽʚ 

ʝʣʝʢʪʨʦʥʥʦʾ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʪʝʭʥʽʢʠ.  
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ʋ ʷʢʦʩʪʽ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʙʽʤʝʪʘʣʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʜʘʪʯʠʢʠ, ʜʣʷ ʷʢʠʭ ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ ʦʧʝʨʘʮʽʶ ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʾʭ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʟʘʩʦʙʠ./Materials and methods. ɼʠʥʘʤʽʢʘ ʪʝʧʣʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʦʧʠʩʫʻʪʴʩʷ ʥʝʣʽʥʽʡʥʠʤʠ ʜʠʬʝʨʝʥʮʽʡʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʚ ʯʘʩʪʢʦʚʠʭ 

ʧʦʭʽʜʥʠʭ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʪʠʧʫ ʌʫʨ'ʻ-ʂʠʨʭʛʦʬʘ [1]: 

t
rwl

µ

µ
=°

T
TTcTgradTTdiv )()()())((  ,   (1) 

ʜʝ l - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ɺʪ/ʤÖʛʨʘʜ; ʩ - ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ, ɼʞ/ʢʛÖʂ; 

r - ʱ̔ ʣʴʥʽʩʪʴ, ʢʛ/ʤ3; w - ʧʦʪʫʞʥʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʜʞʝʨʝʣ ʪʝʧʣʘ; ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ. 

ʋ ʜʘʥʦʤʫ ʨʘʟʽ ʪʝʧʣʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʘʙʦ ʟʤʽʥʶʶʪʴʩʷ ʟʽ ʟʤʽʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʊʦʤʫ ʨʽʚʥʷʥʥʷ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ (2), ʜʝ 
2Ð - ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ: 

r

w

t c
Ta

T
+Ð=

µ

µ 2

               (2) 

 ʆʩʢʽʣʴʢʠ ʢʦʥʩʪʨʫʢʮʽʷ ʪʝʨʤʦʩʪʘʪʫ ʤʘʻ ʮʠʣʽʥʜʨʠʯʥʫ ʬʦʨʤʫ, ʪʦ ʨʽʚʥʷʥʥʷ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ (2) ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʧʨʠʡʤʝ ʚʠʛʣʷʜ (3) : 
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w

jt cz
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T
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+
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+

µ

µ
=
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2

2
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22

2

,              (3) 

ʜʝ a  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʥʦʰʝʥʥʷ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʾʾ ʦʙ'ʻʤʥʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ. 

 ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʦʙ'ʻʢʪʫ, ʪʦʙʪʦ ʚʠʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (3), 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ (4) ʽ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ 1-ʛʦ, 2-ʛʦ ʘʙʦ 3-ʛʦ ʨʦʜʫ 

(5) ï (7), ʛʝʦʤʝʪʨʽʶ ʪʽʣʘ ʡ ʪʝʧʣʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

constxTxT ii == )()0,( 0 ,        (4) 

ʜʝ ʊ0 ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ. 

),( t
ʇiʇ xTT = ,          (5) 

ʜʝ ʊʧ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ; xi ï ʢʦʦʨʜʠʥʘʪʠ ʧʦʚʝʨʭʥʽ ʪʽʣʘ; t ï ʯʘʩ. 

nʇiʇ
n

T
Txq

ʇ µ

µ
-= )(),( lt ,         (6) 
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ʜʝ  qʧ ï ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʪʽʣʘ; 

l(ʊʇ) ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ; n ï ʥʦʨʤʘʣʴ ʜʦ ʛʨʘʥʠʮʽ. 

))(()( ʇʉʇnʇ TTT
n

T
T -=
µ

µ
- al ,                 (7) 

ʜʝ a(ʊʇ) ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʥʝʨʛʝʪʠʯʥʫ ʚʟʘʻʤʦʜʽʶ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

 ʉʫʢʫʧʥʽʩʪʴ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ (3) ʨʘʟʦʤ ʟ ʧʦʯʘʪʢʦʚʠʤʠ (4) ʽ 

ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ (5)-(7) ʽ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʩʠʩʪʝʤʫ 

ʪʝʨʤʦʨʝʛʫʣʶʚʘʥʥʷ, ʩʪʘʥʦʚʠʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʉʧʽʣʴʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʨʽʚʥʷʥʴ ʜʦʟʚʦʣʷʻ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ ʢʘʤʝʨʠ ʪʝʨʤʦʩʪʘʪʫ. 

ʋ ʨʦʙʦʪʽ ʙʫʣʘ ʩʠʥʪʝʟʦʚʘʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʢʦʤʧôʁ ʪʝʨʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʜʣʷ ʪʝʨʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

͔͡

ͥ͠

͖ ͡ ͔͙͡ ͒ͨ͡ ͓͡

͡ͺΌõΠΓΝ

RAM

͡ͺΌõΠΓΝ

ROM

͗͡͠͞

ͨ͒͡͡͡

ͨ͞͡ ͖͓͒

ͤ͡

ͤ͜ - Γ΄ΐΊΏͼͺ ΉͺΌ΄Αͺ

͔͡ - ͼ·ΉΏΎΔΟΘ·Έ ΐΑ·ΒΓΑΧΈ 

       (ΐΑ·ΒΓΑΧΈ ΎͺͽΑΧͼͺΎΎΠ-ΏΖΏΊΏ;΅΄ΎΎΠ)                                  

ͥ͠ - Ώͻ'ΥΉΓ ΔΐΑͺͼΊΧΎΎΠ                                                

͖ - ;ͺΓΘ·Ή                                                                     

ͨ͞͡ - Η·ΕΑΏͼΏΈ ΌΔΊΝΓ·ΐΊ΄ΉΒΏΑ

ͣͦ - ΒΖ΄Όͺ ΕΏΑΌΔͼͺΘΧͼ

 

͖͓͒ - ͺΎΓ·;Α΄ͻ΄ΆͽΏͼ·Έ ͻΊΏΉ

͡ - ΐΧ;Β·ΊΟͼͺΘ

͔͙͡ - ΐΑ·ΒΓΑΧΈ ͼ·ͻΏΑΉ·-Άͻ΄Α΄΅΄ΎΎΠ

͒ͨ͡ - ͺΎͺΊΏͽΏ-Η·ΕΑΏͼ·Έ ΐ΄Α΄ΓͼΏΑΟͼͺΘ

͓͡ - ͻΔΕ΄Α ΐͺΌ'ΠΓΧ

͡͡ - ΐΧ;Β·ΊΟͼͺΘ ΐΏΓΔ΅ΎΏΒΓΧ

ͨ͒͡ - Η·ΕΑΏ-ͺΎͺΊΏͽΏͼ·Έ ΐ΄Α΄ΓͼΏΑΟͼͺΘ

͗͡͠͞  ΐ΄ΑΒΏΎͺΊΝΎͺ ͗͠͞

͗͠͞͠͞ - Ώ;ΎΏΉΑ·ΒΓͺΊΝΎͺ ΌΧΉΑΏ-͗͠͞

ͤ͡ - Γ΄ΑΌΧΎͺΊΝΎ·Έ ΐΑ·ΒΓΑΧΈ

ͣͦ

ͤ͜

 

ʈʠʩ. 1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʢʦʤʧôʁ ʪʝʨʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 
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ʇʨʠ ʧʝʨʝʭʦʜʽ ʢʦʤʧʣʝʢʩʫ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ (ʤʘʪʝʨʽʘʣʽʚ), ʨʦʟʪʘʰʦʚʫʚʘʥʠʭ ʫ ʪʝʧʣʦʚʽʡ ʢʘʤʝʨʽ (ʊʂ). 

ʆʜʥʦʯʘʩʥʦ ʧʦʯʠʥʘʻ ʨʦʙʦʪʫ ɺʇ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʛʨʽʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʢʘʤʝʨʠ.  

ɯʥʬʦʨʤʘʮʽʷ ʚʽʜ ʦʙ'ʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ (ʫ ʨʦʙʦʪʽ ʷʢ ʚʠʧʨʦʙʦʚʫʚʘʥʽ ʤʘʪʝʨʽʘʣʠ 

ʨʦʟʛʣʷʥʫʪʽ ʪʝʧʣʦʚʽ ʨʝʣʝ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʙʘʟʽ ʙʽʤʝʪʘʣʽʯʥʠʭ ʧʣʘʩʪʠʥ) ʥʘʜʭʦʜʠʪʴ ʥʘ 

ʩʭʝʤʫ ʬʦʨʤʫʚʘʯʽʚ (ʉʌ). ʆʩʢʽʣʴʢʠ ʚ ʦʜʥʽʡ ʪʝʧʣʦʚʽʡ ʢʘʤʝʨʽ ʤʦʞʣʠʚʝ ʨʦʟʤʽʱʝʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʣʝ, ʪʦ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʟʨʘʟʢʘ ʩʠʛʥʘʣʠ ʟʽ ʉʌ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʘʪʠ ʥʘ 

ʮʠʬʨʦʚʠʡ ʤʫʣʴʪʠʧʣʝʢʩʦʨ (ʎʄʇ). ʈʦʙʦʪʘ ʚʝʜʝʪʴʩʷ ʟʽ ʟʨʘʟʢʘʤʠ, ʱʦ ʤʘʶʪʴ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʢʦʥʪʘʢʪʠ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʷʚʠʱʝ ʜʨʝʙʝʟʛʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʪʘʥ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʜʨʝʙʝʟʛʫ 

ʢʦʥʪʘʢʪʽʚ ʩʣʫʞʠʪʴ ʘʥʪʠʜʨʝʙʝʟʛʦʚʠʡ ʙʣʦʢ (ɸɼɹ). ɼʘʣʽ ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʭʦʜʠʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʙʣʦʢ, ʜʝ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʚʠʥʥʠʡ ʢʦʥʪʨʦʣʴ ʽ 

ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  

ʆʜʥʦʯʘʩʥʦ ʧʽʜʛʦʪʦʚʣʷʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʤʠʢʘʥʥʷ-

ʨʦʟʤʠʢʘʥʥʷ ʨʝʣʝ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ɼ, ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʧʝʨʝʜʘʯʽ ʾʭ ʫ ʇɽʆʄ. ɸʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ʧʽʜʩʠʣʶʻʪʴʩʷ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɸʎʇ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʮʠʬʨʦʚʫ ʬʦʨʤʫ. ɼʘʣʽ ʮʠʬʨʦʚʠʡ ʢʦʜ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʱʦ ʪʝʩʪʫʻʪʴʩʷ. ʂʦʥʪʨʦʣʝʨ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ 

ʦʧʝʨʘʪʠʚʥʦʾ ʽ ʧʦʩʪʽʡʥʦʾ ʧʘʤ'ʷʪʽ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʨʝʣʝ (ʟʘʤʠʢʘʥʥʽ ʢʦʥʪʘʢʪʫ), 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʣʛʦʨʠʪʤʫ, ʬʽʢʩʫʻʪʴʩʷ ʡʦʛʦ ʥʦʤʝʨ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʤʠʢʘʥʥʷ, ʘ 

ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʚʽ ʥʘ ʇɽʆʄ. ʅʘ ʪʝʨʤʽʥʘʣʴʥʦʤʫ 

ʧʨʠʩʪʨʦʾ (ʊʇ) ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʧʨʦʙʦʚʫʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʙʘʟʠ ʜʘʥʠʭ. 

ʇʘʨʘʣʝʣʴʥʦ ʧʨʦʮʝʩʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʪʨʠʤʢʘ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ, ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʢʣʶʯʝʥʥʷ/ʚʠʤʠʢʘʥʥʷ ʬʦʨʩʘʞʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʩʪʘʙʽʣʽʟʘʮʽʷ ʽ ʪ.ʜ.), ʟʘʜʘʥʦʛʦ 

ʦʧʝʨʘʪʦʨʦʤ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʩʪʽʡʥʠʡ ʘʥʘʣʽʟ ʪʝʤʧʝʨʘʪʫʨʠ ʊʂ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʇɽʆʄ, ʜʝ ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʘʣʛʦʨʠʪʤʠ 

ʫʧʨʘʚʣʽʥʥʷ. ʂʝʨʫʶʯʠʡ ʚʧʣʠʚ ʟ ʇɽʆʄ ʫ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ ʧʦ ʢʘʥʘʣʽ ʟʚ'ʷʟʢʫ 

ʥʘʜʭʦʜʠʪʴ ʫ ʙʣʦʢ  ʎɸʇ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ 

ʾʭʥʻ ʘʥʘʣʦʛʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ʏʝʨʝʟ ʧʽʜʩʠʣʶʚʘʯʽ ʧʦʪʫʞʥʦʩʪʽ ʇɽʆʄ ʟʜʽʡʩʥʶʻ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʥʘʚʯʠʤ ʧʨʠʩʪʨʦʻʤ. 

ʂʝʨʫʶʯʽ ʚʧʣʠʚʠ ʚ ʘʥʘʣʦʛʦʚʦʤʫ ʚʠʜʽ ʧʦʜʘʶʪʴʩʷ ʥʘ ɺʇ, ʱʦ ʟʘʜʘʻ ʨʝʞʠʤ 

ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʾ ʢʘʤʝʨʠ. ʇʨʠ ʫʤʦʚʘʭ, ʟʘʜʘʥʠʭ ʦʧʝʨʘʪʦʨʦʤ, ʤʦʞʣʠʚʝ 

ʧʝʨʝʢʣʶʯʝʥʥʷ ʟ ʨʝʞʠʤʫ ʥʘʛʨʽʚʘʥʥʷ ʥʘ ʨʝʞʠʤ ʦʭʦʣʦʜʞʝʥʥʷ.  

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʜʽʘʧʘʟʦʥ ʟʘʤʠʢʘʥʥʷ-ʨʦʟʤʠʢʘʥʥʷ ʪʝʧʣʦʚʠʭ ʨʝʣʝ. ʇʦ ʟʘʢʽʥʯʝʥʥʽ ʽʩʧʠʪʽʚ ʢʦʤʧʣʝʢʩ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʪʘʥ ʪʠʤʯʘʩʦʚʦʾ ʟʫʧʠʥʢʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʚʘʥʪʘʞʫʶʪʴʩʷ 

ʟʨʘʟʢʠ, ʷʢʽ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ, ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʦʚʦʾ ʧʘʨʪʽʾ ʜʘʪʯʠʢʽʚ.  

ʋ ʇɽʆʄ ʪʘʢʦʞ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ  

ʧʨʦʮʝʩʫ. ɺʦʥʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʤʽʥʶʚʘʪʠ ʨʝʞʠʤ ʨʦʙʦʪʠ ʽ ʩʪʘʥ ʊʂ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʝʥʦʾ ʪʝʦʨʝʪʠʯʥʦʾ ʤʦʜʝʣʽ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʨʠʩ. 2 ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʽʩʪʠʪʴ ʙʣʦʢ 

ʪʝʨʤʦʩʪʘʪʘ, ʙʣʦʢ ʬʦʨʤʫʚʘʯʽʚ, ʙʣʦʢ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʫ 

ʜʘʪʯʠʢʘ, ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ, ʤʫʣʴʪʠʧʣʝʢʩʦʨ, ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, 

ʙʣʦʢ ʚʠʚʦʜʫ ʽʥʬʦʨʤʘʮʽʾ, ʤʽʢʨʦʩʭʝʤʠ ʦʧʝʨʘʪʠʚʥʦʾ ʽ ʧʦʩʪʽʡʥʦʾ ʧʘʤ'ʷʪʽ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʝʨ ʚʠʢʦʥʘʥʠʡ ʥʘ ʙʘʟʽ ʦʜʥʦʢʨʠʩʪʘʣʴʥʦʛʦ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʫ ʪʠʧʫ ɸʊ89S8252 [2]. ʋ ʪʝʨʤʦʩʪʘʪʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʦʛʦ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ, ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʩʽʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. ɰʭ ʚʠʭʦʜʠ ʧʽʜʢʣʶʯʝʥʽ 

ʜʦ ʩʭʝʤʠ ʬʦʨʤʫʚʘʯʽʚ, ʘ ʧʦʪʽʤ ʜʦ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ, ʷʢʠʡ ʧʦʩʣʽʜʦʚʥʦ ʦʧʠʪʫʻ 

ʟʘʜʘʥʝ ʯʠʩʣʦ ʩʠʛʥʘʣʽʚ ʜʘʪʯʠʢʽʚ ʽ ʧʝʨʝʜʘʻ ʾʭ ʥʘ ʪʝʩʪʦʚʠʡ ʚʭʽʜ ʊ0 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ.  

ʂʦʞʥʦʤʫ ʜʘʪʯʠʢʦʚʽ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ ʩʚʽʡ ʢʦʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʘ ʩʠʩʪʝʤʘ ʬʽʢʩʫʻ ʜʣʷ ʥʠʭ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. ɿ ʪʨʴʦʭ 

ʨʦʟʨʷʜʽʚ ʧʦʨʪʫ ʈ0 (ʈ0.0-ʈ0.2) ʥʘ ʢʝʨʫʶʯʽ ʚʭʦʜʠ SE0-SE2 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ 

ʥʘʜʭʦʜʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʜ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ. ʎʽ ʞ ʨʦʟʨʷʜʠ 

ʧʦʨʪʫ ʈ0 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʙʦʨʽ ʤʽʢʨʦʩʭʝʤ ʫ ʩʝʣʝʢʪʦʨʽ ʘʜʨʝʩʠ. 
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ɸʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʘʪʯʠʢʘ ɼ ʩʧʦʯʘʪʢʫ ʥʘʜʭʦʜʠʪʴ ʥʘ 

ʩʭʝʤʫ ʧʽʜʩʠʣʶʚʘʯʘ, ʘ ʧʦʪʽʤ ʧʽʜʜʘʻʪʴʩʷ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʶ.  

 

 

ʈʠʩ. 2. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

 

ɿ ʚʠʭʦʜʽʚ ɸʎʇ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʨʤʦʩʪʘʪʘ ʥʘʜʭʦʜʠʪʴ ʫ ʧʦʨʪ 

ʈ0 ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʾ ʬʽʢʩʘʮʽʷ ʽ ʧʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʧʽʜʢʣʶʯʘʻʪʴʩʷ 

ʜʦʜʘʪʢʦʚʘ ʟʦʚʥʽʰʥʷ ʧʘʤ'ʷʪʴ ʧʨʦʛʨʘʤ ï ʇɿʇ ʧʨʦʛʨʘʤ.  

ʇɿʇ ʧʨʦʛʨʘʤ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʰʠʥ ʜʘʥʠʭ (P0.0-P0.7) ʽ 

ʘʜʨʝʩʠ (A0-A12) ʙʣʦʢʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ. ʋ ʬʦʨʤʫʚʘʥʥʽ ʘʜʨʝʩʥʦʾ ʰʠʥʠ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʦʨʪ P0 ʽ ʧ'ʷʪʴ ʨʦʟʨʷʜʽʚ ʧʦʨʪʫ ʈ2 (ʈ2.0 - ʈ2.4). 

ʇʦ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʩʠʛʥʘʣʫ ʥʘ ʢʦʥʪʘʢʪʽ ALE ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʠʩ ʫ ʨʝʛʽʩʪʨ ʤʦʣʦʜʰʦʛʦ ʙʘʡʪʘ ʘʜʨʝʩʠ, ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʤ̔ ʢʨʦʢʦʥʪʨʦʣʝʨʦʤ ʥʘ ʣʽʥʽʷʭ D0-D7. ɿʘʧʠʩʘʥʠʡ ʫ ʨʝʛʽʩʪʨ ʤʦʣʦʜʰʠʡ ʙʘʡʪ ʘʜʨʝʩʠ 

ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʚʠʭʦʜʘʭ ʨʝʛʽʩʪʨʘ, ʟ'ʻʜʥʘʥʠʭ ʟ ʘʜʨʝʩʥʠʤʠ ʚʭʦʜʘʤʠ ʤʽʢʨʦʩʭʝʤ 

ʧʘʤ'ʷʪʽ. ʅʘ ʚʠʭʦʜʘʭ ʧʦʨʪʫ ʈ2 ʬʦʨʤʫʻʪʴʩʷ ʩʪʘʨʰʠʡ ʙʘʡʪ ʘʜʨʝʩʠ. ʉʝʣʝʢʪʦʨ 

ʘʜʨʝʩʠ SA ʧʽʜʢʣʶʯʘʻ ʜʦ ʰʠʥʠ ʢʦʥʪʨʦʣʝʨʘ ʚʽʜʧʦʚʽʜʥʽ ʤʽʢʨʦʩʭʝʤʠ.  



310 
 

¶ ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʆʩʢʽʣʴʢʠ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʻ ʜʘʪʯʠʢʘʤʠ ʙʽʥʘʨʥʦʛʦ ʪʠʧʫ, ʪʦ ʧʨʠ ʟʘʤʠʢʘʥʥʽ (ʨʦʟʤʠʢʘʥʥʽ) 

ʤʝʭʘʥʽʯʥʠʭ ʢʦʥʪʘʢʪʽʚ ʚ ʪʘʢʠʭ ʜʘʪʯʠʢʘʭ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʷʚʠʱʝ ñʜʨʝʙʝʟʛʫò 

ʢʦʥʪʘʢʪʽʚ [3]. ʇʨʠ ʮʴʦʤʫ ʩʠʛʥʘʣ ʟ ʢʦʥʪʘʢʪʫ ʤʦʞʝ ʙʫʪʠ ʧʨʦʯʠʪʘʥʠʡ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ ʷʢ ʚʠʧʘʜʢʦʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʫʣʽʚ ʽ ʦʜʠʥʠʮʴ. ɼʣʷ ʫʩʫʥʝʥʥʷ 

ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʮʴʦʛʦ ʷʚʠʱʘ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʘʧʘʨʘʪʥʽ ʘʙʦ ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ. ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʧʝʨʝʭʽʜ ʜʦ ʧʽʜʧʨʦʛʨʘʤʠ ʦʙʨʦʙʢʠ ñʜʨʝʙʝʟʛʫò.  

 ʉʦʨʪʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʙʘʟʠ 

ʜʘʥʠʭ. ʋ ʨʦʙʦʪʽ ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʫ ʚʠʜʽ 

ʧʨʷʤʦʢʫʪʥʦʾ ʪʘʙʣʠʮʽ, ʯʠʩʣʦ ʨʷʜʢʽʚ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘ ʯʠʩʣʦ ʩʪʦʚʧʮʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʙʘʟʘ ʜʘʥʠʭ ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʚʠʜʽ ʪʘʙʣʠʮʽ ʨʦʟʤʽʨʦʤ n*3, 

ʜʝ n ï ʯʠʩʣʦ ʨʷʜʢʽʚ(ʟʘʧʠʩʽʚ), ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʣʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʣʝ. ʊʘʢʘ 

ʪʘʙʣʠʮʷ ʙʫʜʝ ʤʘʪʠ ʪʨʠ ʩʪʦʚʧʮʽ (ʘʪʨʠʙʫʪʘ): ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʨʝʣʝ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘʤʠʢʘʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʤʠʢʘʥʥʷ. ɿʘʧʦʚʥʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɼʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ RAM. 

ɺʠʩʥʦʚʢʠ./Conclusions.  ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʪʝʨʤʦʨʝʛʫʣʶʚʘʥʥʷ ʽ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, ʨʦʟʨʦʙʣʝʥʽ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʩʭʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʜʠʩʢʨʝʪʥʦʛʦ ʜʘʪʯʠʢʘ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʦʜʥʦʢʨʠʩʪʘʣʴʥʦʛʦ ʤʽʢʨʦʢʧʥʪʨʦʣʝʨʘ 

AT89S8252 ʬʽʨʤʠ Atmel ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʰʚʠʜʢʦʜʽʶ, ʥʘʜʽʡʥʽʩʪʴ ʽ 

ʥʝʚʝʣʠʢʽ ʛʘʙʘʨʠʪʠ ʢʦʤʧʣʝʢʩʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ɽʆʄ ʩʧʨʦʱʫʻ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʣʝʢʩʦʤ ʽ ʜʦʟʚʦʣʷʻ ʚ ʥʘʡʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ ʟʤʽʥʠʪʠ 

ʥʘʩʪʨʦʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ IoT ɼʃʗ ɼʆʉʃɯɼɾɽʅʅʗ ʊʈɸʌɯʂʋ ʅɸ 

ɸɺʊʆʐʃʗʍɸʍ 

 

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 

ʚʩʽʣʷʢʽ ʜʘʪʯʠʢʠ ʽ ʽʩʥʫʶʯʠʡ ʽʥʪʝʨʥʝʪ, ʧʦʷʚʘ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʣʘʤʘʻ ʟʚʠʯʘʡʥʝ 

ʤʠʩʣʝʥʥʷ.  

ʉʴʦʛʦʜʥʽ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʨʦʩʪʝ ʪʨʠʚʦʞʥʠʤʠ ʪʝʤʧʘʤʠ ʽ 

ʧʦʣʽʧʰʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʝ ʤʘʻ ʩʚʦʻ ʦʙʤʝʞʝʥʥʷ, ʥʝ ʟʤʦʛʣʦ 

ʧʦʣʝʛʰʠʪʠ ʧʨʦʙʣʝʤʫ. ɺʧʨʦʜʦʚʞ ʜʝʩʷʪʠʣʽʪʪʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʙʝʟʣʽʯ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʢʦʥʮʝʧʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʙʦʨʦʤ ʜʘʥʠʭ ʧʨʦ ʨʫʭ ʚ 

ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʧʨʦ ʨʽʟʥʽ 

ʘʩʧʝʢʪʠ ʨʫʭʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʟʙʠʨʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʫ, ʪʘʢ ʽ 

ʷʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʂʽʣʴʢʽʩʥʽ ʜʘʥʽ ʚʢʣʶʯʘʶʪʴ: a) ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʩʤʫʛʠ ʨʫʭʫ 

ʘ) ʜʦʚʞʠʥʫ ʯʝʨʛʠ ʙ) ʯʘʩ ʧʦʾʟʜʢʠ ʚ) ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʽ ʪ.ʜ. 

ʗʢʽʩʥʽ ʜʘʥʽ ʚʢʣʶʯʘʶʪʴ ʚʠʷʚʣʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʪʦʨʽʚ ʚ ʨʽʟʥʠʭ 

ʤʽʩʮʷʭ ʽʥʮʠʜʝʥʪʽʚ. ʋʩʽ ʚʠʱʝʟʛʘʜʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʧʦʪʦʢʫ ʪʨʘʬʽʢʫ. ʊʦʙʪʦ, ʯʘʩ 

ʨʫʭʫ ʻ ʩʝʨʝʜʥʽʤ ʯʘʩʦʤ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ ʥʘ ʨʫʭ ʯʝʨʝʟ 

ʜʽʣʷʥʢʫ ʩʤʫʛʠ ʨʫʭʫ ʘʙʦ ʚʽʜ ʦʜʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʜʦ ʽʥʰʦʛʦ, ʘ ʯʘʩ ʨʫʭʫ ʣʘʥʢʠ ʻ 

ʟʘʛʘʣʴʥʠʤ ʯʘʩʦʤ ʨʫʭʫ ʚʽʜ ʮʴʦʛʦ ʜʞʝʨʝʣʘ ʜʦ ʮʴʦʛʦ ʧʫʥʢʪʫ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʤʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ, ʦʩʥʦʚʘʥʫ ʥʘ ʤʝʪʦʜʘʭ IoT, ʷʢʘ ʟʜʘʪʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʨʘʬʽʢ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʢʘʟʘʪʠ, ʱʦ ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ ʥʝ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʫʩʽʭ ʧʝʚʥʠʭ ʯʘʩʽʚ ʧʨʦʙʽʛʫ. ʅʘʨʘʟʽ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʚʠʤʽʨʫ 

ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʥʘ ʧʝʚʥʽʡ ʟʘʚʘʥʪʘʞʝʥʽʡ ʜʽʣʷʥʮʽ ʩʤʫʛʠ.  
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ʘ) ʇʝʨʽʦʜ ʥʘʡʙʽʣʴʰ ʧʦʚʽʣʴʥʦʛʦ ʨʫʭʫ ʪʨʘʬʽʢʫ: ʧʝʨʽʦʜ ʯʘʩʫ ʚʧʨʦʜʦʚʞ 

ʥʘʡʧʦʚʽʣʴʥʽʰʦʛʦ ʨʫʭʫ ʪʨʘʬʽʢʫ ʤʦʞʝ ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ.  

ʙ) ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦ ʩʤʫʟʽ: ʮʝʡ ʧʘʨʘʤʝʪʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ (ʚʠʩʦʢʘ, ʩʝʨʝʜʥʷ, ʥʠʟʴʢʘ) ʽ ʭʘʨʘʢʪʝʨʫ 

ʨʫʭʫ ʚ ʨʽʟʥʽ ʛʦʜʠʥʠ ʜʥʷ. 

 ʚ) ʉʝʨʝʜʥʽʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ: ʮʝʡ ʧʘʨʘʤʝʪʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʥʘ ʮʽʡ ʨʦʟʚ'ʷʟʮʽ ʚ ʨʽʟʥʽ ʛʦʜʠʥʠ ʜʦʙʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʚʠʤʽʨʫ ʟʘʪʦʨʽʚ ʥʘ ʜʦʨʦʛʘʭ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʚʠʤʽʨʫ ʟʘʪʦʨʽʚ ʥʘ 

ʜʦʨʦʛʘʭ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʩʪʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʨʫʭʫ ʽ ʟʘʪʦʨʽʚ ʥʘ ʜʦʨʦʛʘʭ. 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʦʙ'ʻʜʥʫʻ ʘʢʪʠʚʥʠʡ RFID (ʥʘ ʦʩʥʦʚʽ ʧʨʦʪʦʢʦʣʫ IEEE 

802.15.4, ʜʽʘʧʘʟʦʥ ISM 2,4 ɻɻʮ) ʽ ʪʝʭʥʦʣʦʛʽʾ GSM. ʋ ʢʦʤʧʣʝʢʪʽ ʟ ʥʝʦʙʭʽʜʥʠʤʠ 

ʘʧʘʨʘʪʥʠʤʠ, ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʤʠ ʽ ʧʨʦʛʨʘʤʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʘ ʤʘʻ 

ʚʠʩʦʢʫ ʧʦʨʪʘʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʙʝʟʧʨʦʚʽʜʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʉʠʩʪʝʤʘ ʤʦʞʝ 

ʚʠʤʽʨʶʚʘʪʠ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʦʜʥʽʻʾ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ. 

ʆʜʥʘ ʘʢʪʠʚʥʘ RFID- ʤʽʪʢʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʪʝʩʪʦʚʦʤʫ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ. ʆʜʠʥ ʙʝʟʧʨʦʚʽʜʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ (R) ʽ ʦʜʠʥ 

ʙʝʟʧʨʦʚʽʜʥʠʡ ʢʦʦʨʜʠʥʘʪʦʨ (C) (ʦʙʦʻ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʟʯʠʪʫʚʘʯʽʚ RFID), ʷʢʽ 

ʤʘʶʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟ ʙʦʢʫ ʜʦʨʦʛʠ, ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 200 ʤ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʧʦʾʟʜʢʠ ʜʣʷ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʜʦʨʦʞʥʽʭ 

ʙʣʦʢʽʚ, ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʜʦʨʦʛʠ 

ʽ ʚʽʜʧʨʘʚʮʽ ʚʠʤʽʨʽʚ ʥʘ ʮʝʥʪʨʘʣʴʥʫ ʩʪʘʥʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɼʚʘ ʤʦʜʝʤʠ GSM (ʦʜʠʥ ʟ ʢʦʦʨʜʠʥʘʪʦʨʦʤ, ʘ ʽʥʰʠʡ ʟ ʮʝʥʪʨʘʣʴʥʦʶ 

ʩʪʘʥʮʽʻʶ ʤʦʥʽʪʦʨʠʥʛʫ) ʜʣʷ ʙʝʟʧʨʦʚʽʜʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʰʣʶʟʦʤ ʽ 

ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʄʦʥʽʪʦʨʠʥʛ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʥʮʽʾ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʙʦʢ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʞ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʝʢʟʝʤʧʣʷʨʽʚ ʩʠʩʪʝʤʠ ʦʜʥʦʯʘʩʥʦ.  
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ʉʠʩʪʝʤʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʘ ʙʝʟʧʨʦʚʽʜʥʠʤ ʩʧʦʩʦʙʦʤ ʜʦ ʟʥʘʢʫ 

ʟʤʽʥʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ (VMS) ʜʣʷ ʚʽʜʭʠʣʝʥʥʷ ʪʨʘʬʽʢʫ ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʚʠʷʚʣʝʥʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ʜʦʨʦʛʠ. 

ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʧʨʠʜʦʨʦʞʥʽ ʘʢʪʠʚʥʽ ʙʝʟʧʨʦʚʽʜʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʟʙʦʨʫ ʩʠʛʥʘʣʽʚ ʚʽʜ ʘʢʪʠʚʥʠʭ RFID-ʤʽʪʦʢ, ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ. ʄʦʥʽʠʪʦʨʠʥʛ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ, ʷʢʘ 

ʚʽʜʩʪʝʞʫʚʘʣʘ ʙ ʯʘʩ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʫ ʤʽʨʫ ʧʨʦʭʦʜʞʝʥʥʷ ʾʤ ʜʦʨʦʞʥʽʭ 

ʧʨʠʩʪʨʦʾʚ, ʽ ʩʪʚʦʨʶʚʘʣʘ ʙ ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʙʽʛʫ. ʅʘ ʨʠʩ.1  ʥʠʞʯʝ ʧʦʢʘʟʘʥʘ 

ʟʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ. ʇʨʠʧʫʩʪʠʤʦ, ʤʠ ʭʦʯʝʤʦ ʚʠʤʽʨʷʪʠ ʧʨʦʙʢʠ ʥʘ 

ʜʽʣʷʥʮʽ ʤʽʞ J1 ʽ J2. "C" ʽ "R" ʻ ʙʝʟʧʨʦʚʽʜʥʠʤ ʰʣʶʟʦʤ ʽ ʙʝʟʧʨʦʚʽʜʥʠʤ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʫʟʙʽʯʯʽ ʜʦʨʦʛʘʤʠ. ʊʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, 

ʧʦʤʽʯʝʥʠʡ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ, ʻ ʥʘʰʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ, ʷʢʠʡ ʥʝʩʝ 

ʘʢʪʠʚʥʠʡ RFID- ʧʨʠʩʪʨʽʡ. 

 

 

ʈʠʩ.1 ʉʠʩʪʝʤʥʘ ʜʽʘʛʨʘʤʘ 

 

ɺʽʜʤʽʥʥʠʤʠ ʨʠʩʘʤʠ ʥʘʰʦʾ ʩʭʝʤʠ ʻ: ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʧʨʦʙʽʛʫ (ʥʘ 

ʜʽʣʷʥʮʽ ʤʽʞ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ) ʽ, ʦʪʞʝ, ʨʦʟʨʘʭʦʚʫʻʤʦ 

ʰʚʠʜʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʜʽʣʷʥʮʽ, ʜʣʷ ʷʢʦʾ ʤʠ ʭʦʯʝʤʦ ʚʠʤʽʨʷʪʠ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ʗʢʱʦ ʘʚʪʦʤʦʙʽʣʴ ʯʝʢʘʻ ʙʽʣʷ ʨʦʟʚ'ʷʟʢʠ J1 ʤʠ ʨʦʟʨʘʭʦʚʫʻʤʦ ʡʦʛʦ 

ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ. ʈʽʚʝʥʴ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʚʠʯʠʩʣʝʥʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʢʘʟʘʥʠʡ ʥʘ ʮʝʥʪʨʘʣʴʥʽʡ ʩʪʘʥʮʽʾ, ʚʽʜʥʦʩʥʦ ʟʘʟʜʘʣʝʛʽʜʴ 

ʢʦʥʬʽʛʫʨʦʚʘʥʠʭ ʟʥʘʯʝʥʴ. ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʚ ʩʤʫʟʽ ʨʫʭʫ ʥʦʨʤʘʣʴʥʘ, ʘʣʝ 
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ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʯʝʢʘʻ ʜʦʚʰʝ, ʥʽʞ ʯʘʩ ʯʝʨʚʦʥʦʛʦ ʩʠʛʥʘʣʫ, ʚʠʷʚʣʷʻʪʴʩʷ ʤʽʩʮʝ 

ʧʦʜʽʾ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʨʘʬʽʢʫ ʥʘ ʜʦʨʦʛʘʭ ʽ ʚʠʤʽʨʷʪʠ 

ʨʽʚʝʥʴ ʟʘʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʤʽʩʮʷ ʧʦʜʽʾ. ɼʘʥʘ ʽʜʝʷ, ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ RFID ʪʘ ʟʜʘʪʥʘ ʟʜʦʣʘʪʠ ʥʝʜʦʣʽʢʠ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɹʽʣʴʰʽʩʪʴ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʷʚʠʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʻ 

ʜʦʨʦʛʠʤʠ ʚ ʨʦʟʛʦʨʪʘʥʥʽ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ʅʘʚʽʪʴ ʚʽʜʝʦʢʘʤʝʨʠ ʻ ʜʦʨʦʛʠʤʠ, ʽ 

ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚʠʤʘʛʘʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ/ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʪʘʢʦʞ ʚʠʤʘʛʘʶʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʟ ʘʜʝʢʚʘʪʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʨʽʚʥʝʤ ʘʙʦ ʟʥʘʥʥʷʤʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʝʨʝʜʥʽʡ ʯʘʩ 

ʦʯʽʢʫʚʘʥʥʷ ʽ ʚʠʷʚʣʷʶʯʠ ʤʽʩʮʝ ʧʦʜʽʾ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʢʦʨʝʢʪʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ 

ʟʤʦʛʣʠ ʪʦʯʥʽʰʝ ʽ ʣʝʛʰʝ ʚʠʤʽʨʷʪʠ ʪʨʘʬʽʢ ʥʘ ʘʚʪʦʰʣʷʭʘʭ. 
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ʆʏʀʑɽʅʅʗ ɺʋɻʃɽɺʆɼʅɽɺʀʍ ʉʋʄɯʐɽʁ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ɻʈɸʅʋʃʔʆɺɸʅʀʍ  ʉʆʈɹʎɯʁʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

  

ɻʘʥʟʶʢ ɸʣʣʘ ʗʨʦʩʣʘʚʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʤʝʣʴʥʠʮʴʢʠʡ, ʋʢʨʘʥʾʘ  

 

ɺʩʪʫʧ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʧʦʧʘʜʘʻ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʦʩʥʦʚʫ ʷʢʦʛʦ 

ʩʢʣʘʜʘʶʪʴ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ï ʥʘʬʪʘ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʢʘʤ¡̫ʥʝ ʽ ʙʫʨʝ ʚʫʛʽʣʣʷ, 

ʧʘʣʴʥʽ ʩʣʘʥʮʽ, ʛʘʟ, ʜʨʦʚʘ, ʪʦʨʬ. ɺʝʣʠʢʽ ʧʨʦʤʠʩʣʦʚʽ ʮʝʥʪʨʠ ʩʪʚʦʨʶʶʪʴ 

ʥʘʜʬʦʥʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ, ʦʢʠʩʣʽʚ ʩʽʨʢʠ ʡ ʘʟʦʪʫ, ʦʢʠʩʫ 

ʚʫʛʣʝʮʶ ʥʘ ʜʝʩʷʪʢʠ ʪʘ ʩʦʪʥʽ  ʢʽʣʦʤʝʪʨʽʚ ʥʘʚʢʦʣʦ ʩʝʙʝ. ʋ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʽ 

ʧʦʙʣʠʟʫ  ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ  ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʟʝʤʥʠʭ ʰʘʨʽʚ 

ʧʦʚʽʪʨʷ ï ʘʚʪʦʪʨʘʥʩʧʦʨʪ. ʅʘ ʥʴʦʛʦ ʧʨʠʭʦʜʠʪʴʩʷ 90% ʫʛʘʨʥʦʛʦ ʛʘʟʫ, ʱʦ ʚʟʘʛʘʣʽ 

ʚʠʢʠʜʘʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʠʭʣʦʧʥʽ ʛʘʟʠ ʜʘʶʪʴ ʦʜʥʫ ʪʨʝʪʶ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, 

ʱʦ ʚʠʢʠʜʘʻʪʴʩʷ ʚ ʧʦʚʽʪʨʷ, ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ, ʷʢʠʡ 

ʚʠʢʣʠʢʘʻ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ. ʃʝʪʶʯʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ 

ʧʦʣʽʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ʪʘ ʙʝʥʟʦʣ, ʚʠʢʣʠʢʘʶʪʴ ʫʪʚʦʨʝʥʥʷ ʩʤʦʛʽʚ. ɺʠʢʠʜʠ 

ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝ ʧʦʚʥʦʛʦ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʘʟʠ ʯʠ 

ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ. ɹʝʥʟʦʣ (ʱʦ ʧʦʪʨʘʧʣʷʻ ʫ ʘʪʤʦʩʬʝʨʫ ʟ ʚʠʭʣʦʧʘʤʠ ʪʘ ʚʠʧʘʨʘʤʠ ʟ 

ʙʝʥʟʦʙʘʢʽʚ ʪʘ ʙʝʥʟʦʢʦʣʦʥʦʢ ʧʽʜ ʯʘʩ ʟʘʧʨʘʚʢʠ ʘʚʪʦʤʦʙʽʣʽʚ) ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʨʘʢ 

ʣʝʛʝʥʴ ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʝʨʝʜ ʤʝʪʦʜʽʚ, ʷʢʽ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʫʤʽʰʝʡ, ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʩʦʨʙʮʽʡʥʘ ʦʯʠʩʪʢʘ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ ʩʦʨʙʝʥʪʽʚ. ʎʝ 

ʧʦʚ ʷʟʘʥʦ, ʧʦ-ʧʝʨʰʝ, ʟ ʜʝʰʝʚʠʟʥʦʶ ʽ ʜʦʩʪʫʧʥʽʩʪʶ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʾʭ ʦʜʥʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʧʦ-ʜʨʫʛʝ, ʧʨʠʨʦʜʥʽ ʘʣʶʤʦʩʠʣʽʢʘʪʠ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʩʤʦʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʚʠʙʽʨʢʦʚʽʩʪʶ, ʷʢ ʜʦ ʢʘʪʽʦʥʽʚ 

ʤʝʪʘʣʽʚ, ʪʘʢ ʽ ʜʦ ʦʨʛʘʥʽʯʥʠʭ ʙʘʨʚʥʠʢʽʚ, ʧʘʨʘʬʽʥʽʚ, ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ. ɸʣʝ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝ ʥʘʚʝʜʝʥʽ ʧʝʨʝʚʘʛʠ, ʧʨʠʨʦʜʥʽ ʘʣʶʤʦʩʠʣʽʢʘʪʠ ʤʘʶʪʴ 
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ʥʝʚʠʩʦʢʫ ʩʦʨʙʮʽʡʥʫ ʻʤʥʽʩʪʴ ʽ ʥʝʜʦʩʪʘʪʥʶ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ, ʘ ʪʦʤʫ ʾʭ 

ʬʽʣʴʪʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʟʴʢʽ, ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʽ ʧʨʠ 

ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʻ ʫʪʨʫʜʥʝʥʠʤ. ʈʦʟʚ ʷʟʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʙʣʝʤʠ ʧʦ 

ʧʦʢʨʘʱʝʥʥʶ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʠʭ ʘʣʶʤʦʩʠʣʽʢʘʪʥʠʭ ʩʦʨʙʝʥʪʽʚ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʦʙʤʽʥʥʦʾ ʻʤʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʦʧʝʨʝʜʥʴʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. ʗʢ ʦʜʠʥ ʽʟ ʚʘʨʽʘʥʪʽʚ ʧʦʢʨʘʱʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʩʦʨʙʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʠʭ ʘʣʶʤʦʩʠʣʽʢʘʪʽʚ ʻ 

ʧʝʨʝʚʝʜʝʥʥʷ ʾʭ ʚ ʛʨʘʥʫʣʴʦʚʘʥʫ ʬʦʨʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʟʚ ʷʟʫʶʯʠʭ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʟʥʘʯʠʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʽ ʩʦʨʙʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʟʨʘʟʢʽʚ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʘʣʶʤʦʩʠʣʽʢʘʪʽʚ; ʚʠʚʯʠʪʠ ʚʧʣʠʚ 

ʧʨʠʨʦʜʠ  ʟʚ ʷʟʫʶʯʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ ʥʘ ʤʝʭʘʥʽʯʥʽ ʽ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʘʣʶʤʦʩʠʣʽʢʘʪʫ; ʜʦʩʣʽʜʠʪʠ ʩʦʨʙʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ 

ʛʨʘʥʫʣʷʪʫ, ʷʢ ʚ ʩʪʘʪʠʯʥʦʤʫ, ʪʘʢ ʽ ʚ ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʩʦʨʙʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ 

ʩʘʧʦʥʽʪʦʚʦʾ ʛʣʠʥʠ ʊʘʰʢʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ; ʩʢʘʥʫʶʯʘ 

ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʠʡ ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦ-ʪʝʨʤʽʯʥʠʡ 

ʘʥʘʣʽʟʠ, ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠʨʦʜʥʽ ʩʦʨʙʮʽʡʥʽ ʤʽʥʝʨʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʩʤʝʢʪʠʪʦʚʠʭ ʛʣʠʥ ʻ ʧʝʨʩʧʝʢʪʠʚ ïʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʦʯʠʱʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʫʤʽʰʝʡ. ʆʜʥʘʢ, ʾʭ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʝʧʪʠʟʘʮʽʾ, ʽ ʥʝʜʦʩʪʘʪʥʷ 

ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ, ʦʙʫʤʦʚʣʶʻ ʾʭ ʰʚʠʜʢʠʡ ʨʦʟʧʘʜ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ 

ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʦʢʨʘʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʽ ʩʦʨʙʮʽʡʥʦ-

ʢʽʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʨʙʝʥʪʽʚ, ʻ ʾʭ ʛʨʘʥʫʣʶʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʤʝʪʦʜʦʤ ʚʠʟʥʘʥʦ ʛʨʘʥʫʣʶʚʘʥʥʷ ʧʨʝʩ-ʬʦʨʤʫʚʘʥʥʷʤ, ʷʢʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʪʠ ʤʽʮʥʽ ʽ ʦʜʥʦʨʽʜʥʽ ʛʨʘʥʫʣʠ, ʚʠʟʥʘʯʝʥʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʧʘʨʘʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʩʘʧʦʥʽʪʦʚʦʛʦ ʩʦʨʙʝʥʪʫ (ʨʠʩ.1),  ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʘʨʪʽʡ. ʋ ʭʦʜʽ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ, 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʟʨʘʟʢʽʚ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʩʘʧʦʥʽʪʫ ʟʘ ʩʭʝʤʘʤʠ, ʷʢʽ 
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ʥʘʚʝʜʝʥʽ ʚʠʱʝ. ʇʨʦʪʝ ʛʨʘʥʫʣʶʚʘʥʥʷ ʩʦʨʙʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʣʠ ʚ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ, ʷʢʽ ʧʽʜʽʙʨʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʘ ʩʘʤʝ ʧʨʠ ʯʘʩʽ  ʩʧʽʢʘʥʥʷ ʛʨʘʥʫʣ ʚʽʜ 1 

ʜʦ 3 ʛʦʜ, ʪʘ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 200 ʜʦ 700 Áʉ. 

 

 

 

1 ï ʤʣʠʥ; 2 ï ʩʠʪʘ; 3 ï ʨʝʘʢʪʦʨ; 4 ï ʚʽʜʩʪʽʡʥʠʢ; 5 ï ʬʽʣʴʪʨ;  

6 ï ʩʫʰʘʨʢʘ (ʢʦʥʚʝʻʨ); 7 ï ʩʫʰʘʨʢʘ; 8 ï ʛʨʘʥʫʣʷʪʦʨ;  

9 ï ʧʽʯ ʜʣʷ ʩʧʽʢʘʥʥʷ ʛʨʘʥʫʣ; 10 ï ʩʫʰʘʨʢʘ (ʢʦʥʚʝʻʨ) 

ʈʠʩ. 1.ï ɸʧʘʨʘʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʩʦʨʙʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʦʩʥʦʚʽ ʩʘʧʦʥʽʪʫ  

 

ɻʘʟʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʦʯʠʱʝʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

ʩʫʤʽʰʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʥʫʣʷʪʫ ʩʦʨʙʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʩʘʧʦʥʽʪʫ, 

ʧʨʦʚʝʣʠ ʫ ʩʪʘʪʠʯʥʦʤʫ ʪʘ ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʘʭ. ʋ ʩʪʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ 

ʜʦʩʣʽʜʠʣʠ ʩʦʨʙʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʫʤʽʰʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʬʦʨʤ ʩʤʝʢʪʠʪʦʚʦʾ ʛʣʠʥʠ. ɿʘʚʜʷʢʠ ʧʦʧʝʨʝʜʥʽʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ, ʦʙʨʘʥʦ ʟʨʘʟʦʢ ʛʨʘʥʫʣʷʪʫ, ʷʢʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʽʣʴʰʠʚ ʦʢʪʘʥʦʚʝ 

ʯʠʩʣʦ ʽ ʥʝ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʚ ʥʘ ʪʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ. ɸ ʪʦʤʫ, ʧʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʣʝ ʚʞʝ ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʽ ʧʨʦʚʝʣʠ ʣʠʰʝ ʟ ʟʨʘʟʢʦʤ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʩʘʧʦʥʽʪʫ (Ű=1 ʛʦʜ, ʊ=400 Üʉ), ʷʢʠʡ ʧʦʢʘʟʘʚ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʫ ʩʪʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ɼʝʪʘʣʴʥʠʡ ʚʽʜʩʦʪʢʦʚʠʡ ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʥʽʚ 
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ʦʯʠʱʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʥʫʣʷʪʫ ʥʘ ʦʩʥʦʚʽ ʩʘʧʦʥʽʪʫ (ʧʨʠ ʨʽʟʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʽ ʩʧʽʢʘʥʥʷ), ʷʢʠʡ ʜʦʩʣʽʜʞʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦ.  

 

 

ʈʠʩ. 2. ï ɺʽʜʩʦʪʢʦʚʠʡ ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʦʯʠʱʝʥʠʭ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʫʤʽʰʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʨʤʽʯʥʦ-ʘʢʪʠʚʦʚʘʥʦʛʦ 

ʩʘʧʦʥʽʪʦʚʦʛʦ ʛʨʘʥʫʣʷʪʫ 
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ʈʠʩ. 3. ï ɺʽʜʩʦʪʢʦʚʠʡ ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʦʯʠʱʝʥʠʭ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʫʤʽʰʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʠʩʣʦʪʥʦ-ʘʢʪʠʚʦʚʘʥʦʛʦ 

ʩʘʧʦʥʽʪʦʚʦʛʦ ʛʨʘʥʫʣʷʪʫ 
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ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʣʠʚʘ (ʙʝʥʟʠʥʫ) ʻ ʧʦʢʘʟʥʠʢ 

ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 4, ʫ ʚʠʛʣʷʜʽ ʩʪʦʚʧʯʠʢʦʚʠʭ 

ʜʽʘʛʨʘʤ. 

 

ʈʠʩ. 4. ï ʇʦʢʘʟʥʠʢʠ ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʟʘ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʪʘ ʤʦʪʦʨʥʠʤ 

ʤʝʪʦʜʘʤʠ ʩʪʘʨʪʦʚʦʛʦ ʙʝʥʟʠʥʫ ɸ-92 ʪʘ ʦʯʠʱʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʘʧʦʥʽʪʦʚʦʛʦ ʛʨʘʥʫʣʷʪʫ: ʘ) ʪʝʨʤʽʯʥʦ-ʘʢʪʠʚʦʚʘʥʦʛʦ; ʙ) ʢʠʩʣʦʪʥʦ-

ʘʢʪʠʚʦʚʘʥʦʛʦ 

 

ɺʠʩʥʦʚʢʠ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʦ ʛʨʘʥʫʣʷʪ ʥʘ ʦʩʥʦʚʽ ʩʘʧʦʥʽʪʦʚʦʾ ʛʣʠʥʠ 

ʟ ʨʽʟʥʠʤ ʯʘʩʦʤ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʧʽʢʘʥʥʷ. ʇʦʢʘʟʘʥʦ, ʱʦ ʛʨʘʥʫʣʶʚʘʥʥʷ 

ʧʦʢʨʘʱʫʻ ʤʽʮʥʽʩʪʥʽ ʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʥʠʭ ʩʦʨʙʝʥʪʽʚ, 

ʟʙʽʣʴʰʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʧʨʦʜʦʚʞʫʚʘʥʽʩʪʴ ʬʽʣʴʪʨʦʮʠʢʣʫ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʧʨʦʮʝʩʫ ʛʨʘʥʫʣʶʚʘʥʥʷ ʥʘ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 
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ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʘʣʶʤʦʩʠʣʽʢʘʪʽʚ. ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʘʥʘʣʽʟ 

ʩʪʘʨʪʦʚʦʛʦ ʙʝʥʟʠʥʫ ɸ-92. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʚʫʛʣʝʚʦʜʥʝʚʦʾ 

ʩʫʤʽʰʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ, ʥʝʟʥʘʯʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʟʫʤʦʚʣʝʥʽ 

ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʘʟʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦ 

ʦʮʽʥʝʥʦ ʩʢʣʘʜ ʦʯʠʱʝʥʠʭ ʟʨʘʟʢʽʚ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʫʤʽʰʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʘʧʦʥʽʪʦʚʦʛʦ ʛʨʘʥʫʣʷʪʫ ʫ ʩʪʘʪʠʯʥʠʭ (ʆʏ=94,013) ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ 

(ʆʏ=96,337). ʇʨʦʩʢʦʢʦʤ ʧʨʠʡʥʷʪʦ ʦʧʪʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʧʨʦʧʫʩʢʘʥʥʷ 

ʥʘʬʪʦʧʨʦʜʫʢʪʫ ʯʝʨʝʟ ʢʦʥʮʝʥʪʨʫʚʘʣʴʥʠʡ ʧʘʪʨʦʥ ï 5 ʤʣ/ʭʚ. ɺʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʠʤʘʥʦʛʦ ʩʘʧʦʥʽʪʦʚʦʛʦ ʛʨʘʥʫʣʷʪʫ, ʘ ʩʘʤʝ: 

ʩʪʽʡʢʽʩʪʴ ʪʘ ʤʽʮʥʽʩʪʴ ʛʨʘʥʫʣ ʫ ʙʝʥʟʠʥʽ ʥʘ ʧʨʦʪʷʟʽ ʟʘʜʘʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ; 

ʦʮʽʥʝʥʦ ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʪʘ ʥʘʬʪʦʻʤʥʽʩʪʴ ʩʦʨʙʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ 

ʰʘʨʦʚʠʭ ʘʣʶʤʦʩʠʣʽʢʘʪʽʚ. ʆʪʨʠʤʘʥʦ ʥʦʚʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʩʦʨʙʝʥʪʠ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʥʦʩʽʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʫʤʽʰʝʡ ʚ 

ʩʪʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ. 
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ɸʅɸʃɯɿ ɽʅɽʈɻɽʊʀʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɹɸɻɸʊʆʂɺɸʈʊʀʈʅʆɻʆ 

ɹʋɼʀʅʂʋ ʅɸ ʆʉʅʆɺɯ ɼʀʅɸʄɯʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

 

ɼʝʰʢʦ ɺʘʣʝʨʽʡ ɯʚʘʥʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬ 

ɹʽʣʦʫʩ ɯʥʥʘ ʖʨʽʾʚʥʘ 

ʢ.ʪ.ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ 

ɹʫʷʢ ʅʘʜʽʷ ɸʥʜʨʽʾʚʥʘ 

ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ 

ɻʫʨʻʻʚ ʄʘʢʩʠʤ ɺʷʯʝʩʣʘʚʦʚʠʯ 

ʉʘʧʫʥʦʚ ɸʥʘʪʦʣʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʄʘʛʽʩʪʨ 

ɯɽɽ çʅʊʋʋè ʂʇɯ ʽʤ. ɯ. ʉʽʢʦʨʩʴʢʦʛʦ  

 

ɺʩʪʫʧ. ʈʽʚʝʥʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʜʫʞʝ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. ɹʽʣʴʰʽʩʪʴ ʙʫʜʽʚʝʣʴ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʞʝ ʜʝʩʷʪʢʠ ʨʦʢʽʚ, ʟ ʯʘʩʽʚ, ʢʦʣʠ ʧʦʥʷʪʪʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʙʫʜʽʚʝʣʴ ʥʝ ʙʫʣʦ ʧʨʽʦʨʠʪʝʪʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʘʢʮʝʥʪ ʨʦʙʠʚʩʷ ʥʘ 

ʟʤʝʥʰʝʥʥʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ. 

ʉʴʦʛʦʜʥʽ ʥʦʨʤʠ ʪʘ ʟʘʢʦʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʥʦʚʠʭ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʨʠʭ ʙʫʜʽʚʝʣʴ. ʅʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʩʬʝʨʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝ ʻ 

ʜʦʩʢʦʥʘʣʠʤ, ʪʘʢʽ ʟʘʢʦʥʠ, ʷʢ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʙʫʜʽʚʝʣʴè [1] ʚʞʝ ʜʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɯʥʽʮʽʘʪʠʚʥʽ ʛʨʦʤʘʜʷʥʠ ʪʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʧʽʜʪʨʠʤʢʠ ʜʝʨʞʘʚʠ ʧʦʢʨʘʱʫʶʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʩʚʦʾʭ 

ʙʫʜʽʚʝʣʴ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʝʥʰʫʶʯʠ ʩʚʦʾ ʬʽʥʘʥʩʦʚʽ ʟʘʪʨʘʪʠ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ 

ʩʧʣʘʪʠ ʟʘ ʝʥʝʨʛʦʥʦʩʽʾ ʪʘ ʩʧʨʠʷʶʪʴ ʥʘʙʣʠʞʝʥʥʶ ʜʝʨʞʘʚʠ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʋʢʨʘʾʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʥʘ ʦʩʥʦʚʽ ʜʝʪʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ, ʨʦʟʨʦʙʢʠ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ, ʫ 
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ʪʦʤʫ ʯʠʩʣʽ ʚʨʘʭʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʯʘʩʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʦʛʦʜʥʠʭ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʜʠʥʘʤʽʯʥʠʭ ʩʽʪʢʦʚʠʭ ʤʦʜʝʣʷʭ ʙʫʜʽʚʝʣʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʘ ʞʠʪʣʦʚʘ ʙʫʜʽʚʣʷ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʆʉɹɹ. ʅʘ ʦʩʥʦʚʽ 

ʜʦʩʣʽʜʞʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʫʯʘʩʥʠʡ ʞʠʪʣʦʚʠʡ ʬʦʥʜ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʨʷʜ 

ʜʠʥʘʤʽʯʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʚ ʧʨʦʛʨʘʤʘʭ DesignBuilder (ʩʪʚʦʨʝʥʥʷ 3D-

ʤʦʜʝʣʽ) ʪʘ EnergyPlus (ʪʝʧʣʦʬʽʟʠʯʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʽʥʞʝʥʝʨʛʽ 

ʤʝʨʝʞʽ), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʽ ʜʣʷ ʋʢʨʘʾʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʘ ʟʤʽʥʘ ʢʣʽʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʣʷ ʤʽʩʪʘ ʂʠʻʚʘ, ʟʛʽʜʥʦ ʢʣʽʤʘʪʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ IWEC [2]. ʈʦʟʨʘʭʦʚʘʥʠʡ ʚʧʣʠʚ 

ʦʩʥʦʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʫ ʙʫʜʽʚʣʽ.  

ʄʝʪʦʜʠʯʥʫ ʦʩʥʦʚʫ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʠ ʪʘʢʽ 

ʤʝʪʦʜʠ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ, ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʠʥʘʤʽʯʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʤʝʪʦʜʠ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (BEM), ʷʢ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ, ʙʘʟʦʚʘ ʤʦʜʝʣʴ ʩʪʚʦʨʶʚʘʣʘʩʴ ʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ DesignBuilder [3]ï ʘʜʘʧʪʦʚʘʥʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦʛʨʘʤʘ ʟʽ 

ʟʨʫʯʥʠʤ ʛʨʘʬʽʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʚ ʷʢʽʡ ʩʧʨʦʱʝʥʘ ʧʦʙʫʜʦʚʘ ʛʝʦʤʝʪʨʽʾ ʙʫʜʽʚʝʣʴ 

ʪʘ ʟʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. ʇʦʜʘʣʴʰʝ ʢʦʨʝʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʦʣʴʥʦʾ ʧʨʦʛʨʘʤʠ EnergyPlus [4], 

ʱʦ ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʥʘ ʨʠʥʢʫ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘ ʝʥʝʨʛʦʘʥʘʣʽʟʫ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ [5].  

ʊʝʤʧʝʨʘʪʫʨʥʽ ʪʘ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʩʠʣʴʥʦ ʨʽʟʥʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʚʘʨʪʠʨʘʭ, 

ʦʩʢʽʣʴʢʠ ʧʨʠʩʫʪʥʽʡ ʟʥʘʯʥʠʡ ʩʧʘʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʚ ʨʘʜʽʘʪʦʨʽ, ʜʝʷʢʽ 

ʤʝʰʢʘʥʮʽ ʧʨʦʚʦʜʠʣʠ ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʶ ʟʘ ʩʚʦʾ ʢʦʰʪʠ, ʚ ʜʝʷʢʠʭ ʢʚʘʨʪʠʨʘʭ 

ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʜʘʪʢʦʚʽ ʨʘʜʽʘʪʦʨʠ ʥʝ ʚʨʘʭʦʚʘʥʽ ʧʨʦʝʢʪʦʤ, ʘ ʚ ʜʝʷʢʠʭ ʞʠʣʴʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʽ. ʊʦʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʦʧʦʪʝʙʠ ʙʫʜʽʚʣʽ 

ʙʫʣʦ ʚʟʷʪʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʡ ʨʷʜ ʢʚʘʨʪʠʨ [6, 7] ʟ ʫʩʝʨʝʜʥʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦ 

ʩʧʦʞʠʚʘʥʥʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʢʽʣʴʢʦʩʪʽ ʞʠʣʴʮʽʚ, ʟʽ ʩʧʝʮʽʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʠʤ ʨʝʞʠʤʦʤ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʝʡ ʪʘ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. 
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ʇʨʠʤʽʪʢʘ ʜʦ ʥʘʩʪʫʧʥʠʭ ʛʨʘʬʽʢʽʚ: 

N18Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʥʽʯʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʚʽʢʦʥ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʚʘʨʪʠʨʠ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʫʩʽʭ ʢʚʘʨʪʠʨʘʭ; 

N20Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʥʽʯʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ 20Áʉ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʚʘʨʪʠʨʽ ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʦʪʦʯʫʶʯʠʭ ʢʚʘʨʪʠʨʘʭ; 

N20/18Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʥʽʯʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ 20Áʉ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʚʘʨʪʠʨʽ, ʨʝʞʠʤʦʤ ʦʧʘʣʝʥʥʷ ʟ ʧʦʥʠʞʝʥʥʷʤ ʜʦ 18Áʉ ʟ 08:00 ʜʦ 

18:00 ʽ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʦʪʦʯʫʶʯʠʭ ʢʚʘʨʪʠʨʘʭ; 

N20/16Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʥʽʯʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ 20Áʉ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʚʘʨʪʠʨʽ, ʨʝʞʠʤʦʤ ʦʧʘʣʝʥʥʷ ʟ ʧʦʥʠʞʝʥʥʷʤ ʜʦ 16Áʉ ʟ 08:00 ʜʦ 

18:00 ʽ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʦʪʦʯʫʶʯʠʭ ʢʚʘʨʪʠʨʘʭ; 

S18Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʜʝʥʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʚʽʢʦʥ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʚʘʨʪʠʨʠ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʫʩʽʭ ʢʚʘʨʪʠʨʘʭ; 

S20Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʜʝʥʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ 20Áʉ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʚʘʨʪʠʨʽ ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʦʪʦʯʫʶʯʠʭ ʢʚʘʨʪʠʨʘʭ; 

S20/18Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʜʝʥʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ 20Áʉ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʚʘʨʪʠʨʽ, ʨʝʞʠʤʦʤ ʦʧʘʣʝʥʥʷ ʟ ʧʦʥʠʞʝʥʥʷʤ ʜʦ 18Áʉ ʟ 08:00 ʜʦ 

18:00 ʽ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʦʪʦʯʫʶʯʠʭ ʢʚʘʨʪʠʨʘʭ; 

S20/16Áʉ ï ʤʦʜʝʣʴ ʟ ʧʽʚʜʝʥʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ 20Áʉ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʚʘʨʪʠʨʽ, ʨʝʞʠʤʦʤ ʦʧʘʣʝʥʥʷ ʟ ʧʦʥʠʞʝʥʥʷʤ ʜʦ 16Áʉ ʟ 08:00 ʜʦ 

18:00 ʽ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ ʚ ʦʪʦʯʫʶʯʠʭ ʢʚʘʨʪʠʨʘʭ. 

ʇʨʠ ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʾ ʢʚʘʨʪʠʨʠ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʘʥ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʚʘʨʪʠʨʠ, ʘ ʡ ʩʫʩʽʜʥʽʭ ʧʨʠʤʽʱʝʥʴ, 

ʦʩʢʽʣʴʢʠ ʧʨʠ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʚʠʥʠʢʘʻ ʪʘʢʠʡ ʝʬʝʢʪ, ʷʢ ʪʝʧʣʦʚʽ 

ʧʝʨʝʪʦʢʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ .  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ [8], ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʫʣʦ 

ʚʨʘʭʦʚʘʥʦ ʘʢʫʤʫʣʷʮʽʶ ʚ ʩʪʽʥʘʭ ʪʘ ʥʝ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʪʦʢʽʚ ʚ 

ʩʫʩʽʜʥʽ ʧʨʠʤʽʱʝʥʥʷ. 
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ʊʝʧʣʦʚʽ ʧʝʨʝʪʦʢʠ ʩʧʨʠʯʠʥʷʶʪʴ ʜʦʜʘʪʢʦʚʽ ʪʝʧʣʦʚʪʨʘʪʠ, ʟʤʝʥʰʫʶʪʴ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʟʥʠʞʫʶʪʴ ʧʨʦʝʢʪʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʫʜʽʚʣʽ. 

ɸʥʘʣʽʟ ʨʽʯʥʠʭ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʦʢʘʟʫʻ, ʱʦ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʣʠʰʝ ʚ ʦʜʥʽʡ ʢʚʘʨʪʠʨʽ ʟʜʽʡʩʥʶʻ ʟʥʘʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʩʫʩʽʜʥʽ 

ʢʚʘʨʪʠʨʠ. ʇʨʦʪʝ, ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʟʘ 

ʯʘʩʦʤ ʤʦʞʝ ʢʦʤʧʝʥʩʫʚʘʪʠ ʜʦ 45% ʪʘʢʠʭ ʪʝʧʣʦʚʪʨʘʪ.  

ʅʘ  ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʧʣʦʚʽ ʧʝʨʝʪʦʢʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʧʽʚʥʽʯʥʦʾ ʽ ʧʽʚʜʝʥʥʦʾ ʦʨʽʻʥʪʘʮʽʡ, ʜʣʷ ʪʨʴʦʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʧʽʚʜʝʥʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʢʚʘʨʪʠʨʠ ʟʥʘʯʝʥʥʷ ʧʝʨʝʪʦʢʽʚ ʜʝʱʦ ʚʠʱʽ, 

ʥʽʞ ʧʨʠ ʧʽʚʥʽʯʥʽʡ ʽ ʟʤʽʥʘ ʨʝʞʠʤʫ ʦʧʘʣʝʥʥʷ ʪʘʢʦʞ ʤʝʥʰ ʝʬʝʢʪʠʚʥʘ, ʮʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʚʧʣʠʚʦʤ ʜʚʦʭ ʬʘʢʪʦʨʽʚ: 

1. ʉʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʡʦʛʦ ʧʦʚʝʨʭʥʽ, ʪʠʤ ʩʘʤʠʤ ʽʥʪʝʥʩʠʬʽʢʫʶʯʠ 

ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ. 

2. ɼʦʩʣʽʜʞʫʚʘʥʘ ʢʚʘʨʪʠʨʘ ʤʝʞʫʻ ʟ ʪʠʤʠ ʢʚʘʨʪʠʨʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʘ ʧʽʚʥʦʯʽ, ʘ ʦʪʞʝ, ʚ ʥʠʭ ʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʱʦ 

ʧʦʩʠʣʶʻ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʩʪʽʥʠ. 

ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 2Áʉ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ 

ʚʝʣʠʯʠʥʫ ʪʝʧʣʦʚʠʭ ʧʝʨʝʪʦʢʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 25%, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʩʪʽʡʥʠʤʠ 

20Áʉ, ʘ ʧʨʠ ʧʦʥʠʞʝʥʥʽ ʜʦ 16Áʉ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʧʝʨʝʪʦʢʠ ʪʝʧʣʦʪʠ ʱʝ ʥʘ 21,5%. 

ʋ ʧʝʨʝʭʽʜʥʽ ʧʝʨʽʦʜʠ ʪʝʥʜʝʥʮʽʷ ʤʦʞʝ ʥʝ ʟʙʝʨʽʛʘʪʠʩʷ, ʦʩʦʙʣʠʚʦ ʚ ʢʽʥʮʽ 

ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ, ʚ ʙʝʨʝʟʥʽ ʤʽʩʷʮʽ, ʝʬʝʢʪ ʚʽʜ ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʥʝ 

ʨʦʙʦʯʽ ʛʦʜʠʥʠ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽʡ, ʦʩʢʽʣʴʢʠ ʚ ʜʝʥʥʽ ʛʦʜʠʥʠ ʧʦʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʩʦʥʷʯʥʦʶ ʨʘʜʽʘʮʽʻʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. 
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ʈʠʩ. 2. ʊʝʧʣʦʚʽ ʧʝʨʝʪʦʢʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ 

ʧʽʚʥʽʯʥʦʾ ʽ ʧʽʚʜʝʥʥʦʾ ʦʨʽʻʥʪʘʮʽʡ, ʜʣʷ ʪʨʴʦʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

 

ʇʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 18Áʉ ʚ ʫʩʽʭ ʢʚʘʨʪʠʨʘʭ ʪʝʧʣʦʚʽ ʧʝʨʝʪʦʢʠ 

ʧʨʠʩʫʪʥʽ ʣʠʰʝ ʯʝʨʝʟ ʩʪʽʥʠ ʷʢʽ ʤʝʞʫʶʪʴ ʟ ʟʘʛʘʣʴʥʦʙʫʜʠʥʢʦʚʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʷʢʠʭ 16Áʉ, ʟʘ ʪʘʢʦʛʦ ʨʝʞʠʤʫ ʧʝʨʝʪʦʢʠ ʤʘʶʪʴ ʥʝʟʥʘʯʥʫ 

ʚʝʣʠʯʠʥʫ ʽ ʤʘʡʞʝ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʫ ʢʚʘʨʪʠʨʠ. 

ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽ 

ʘʥʘʣʽʟʫʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʤʦʜʝʣʽ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ. ɸʥʘʣʽʟ ʦʙ'ʻʢʪʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʮʝ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʡ ʽ 

ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʨʝʘʣʴʥʦʩʪʽ ʤʝʪʦʜ ʝʥʝʨʛʦʘʥʘʣʽʟʫ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʚʨʘʭʫʚʘʪʠ 

ʙʽʣʴʰʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʚʧʣʠʚ ʥʘ ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʟʫʤʽʪʠ ʚʧʣʠʚ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʫ ʩʫʩʽʜʥʽʭ ʧʨʠʤʽʱʝʥʥʷʭ ʥʘ ʚʝʣʠʯʠʥʫ 

ʪʝʧʣʦʚʠʭ ʧʝʨʝʪʦʢʽʚ ʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʤʽʥʫ ʝʥʝʨʛʦʧʦʪʨʝʙʠ ʧʨʠ ʟʤʽʥʽ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. ʋ ʩʪʘʮʽʦʥʘʨʥʠʭ ʤʦʜʝʣʷʭ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, 

ʱʦ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 1Áʉ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʙʫʜʽʚʣʽ ʟʨʦʩʪʝ ʥʘ 

5%, ʘʣʝ ʚ ʫʤʦʚʘʭ ʥʘʰʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʤʽʱʝʥʥʷ ʟ 18Áʉ ʜʦ 20Áʉ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʘ ʟʨʦʩʪʘʻ ʥʘ 46,9% 

ʜʣʷ ʧʽʚʥʽʯʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʽ ʥʘ 53,6% ʜʣʷ ʧʽʚʜʝʥʥʦʾ, ʘʣʝ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ 
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ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʛʦʜʠʥʠ ʚʽʜʩʫʪʥʦʩʪʽ ʣʶʜʝʡ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʙʫʜʝ ʚʩʴʦʛʦ ʥʘ 8,2% ʽ ʥʘ 13,2% ʜʣʷ ʧʽʚʥʽʯʥʦʾ ʽ ʧʽʚʜʝʥʥʦʾ ʦʨʽʻʥʪʘʮʽʡ 

ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 18Áʉ, ʧʨʠ ʮʴʦʤʫ 

ʧʽʜʚʠʱʘʪʴʩʷ ʫʤʦʚʠ ʢʦʤʬʦʨʪʫ ʫ ʧʨʠʤʽʱʝʥʥʷʭ. ʉʫʪʪʻʚʘ ʨʽʟʥʠʮʷ ʫ ʩʧʦʞʠʚʘʥʥʽ 

ʪʝʧʣʘ ʧʨʠʩʫʪʥʷ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʨʽʟʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʜʣʷ ʧʽʚʜʝʥʥʦʾ ʩʪʦʨʦʥʠ 

ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʠʞʯʝ ʥʘ 21,9% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʇʥ ʧʨʠ 

ʨʽʚʥʠʭ ʽʥʰʠʡ ʫʤʦʚʘʭ. 
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ʇʈʆɺɽɼɽʅʅʗ ʇɽʈɯʆɼʀʏʅʀʍ ʂʆʅʊʈʆʃʔʅʀʍ ɺʀʇʈʆɹʋɺɸʅʔ 

ɺɸʅʊɸɾʅʀʍ ɺɸɻʆʅɯɺ ɿ ʄɽʊʆʖ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ɰʍ ɺʀʂʆʈʀʉʊɸʅʅʗ 

 

ʂʘʨʘ ʉʝʨʛʽʡ ɺʽʪʘʣʽʡʦʚʠʯ 

ʢ.ʪ.ʥ., ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ 

ʇʝʪʨʝʥʢʦ ɺʷʯʝʩʣʘʚ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʥʘʯʘʣʴʥʠʢ ʮʝʥʪʨʫ 

ʇʨʦʢʦʧʝʥʢʦ ʇʘʚʣʦ ʄʠʢʦʣʘʡʦʚʠʯ 

ʧʨʦʚʽʜʥʠʡ ʽʥʞʝʥʝʨ 

ʌʽʣʽʷ çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè ɸʊ çʋʢʨʟʘʣʽʟʥʠʮʷè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʢʩʧʣʫʘʪʘʮʽʷ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ, ʦʩʦʙʣʠʚʦ ʧʦʟʘ ʧʨʠʟʥʘʯʝʥʠʤ 

ʩʪʨʦʢʦʤ ʩʣʫʞʙʠ, ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʧʨʦʙʫʚʘʥʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʤʘʪʝʤʘ-

ʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʦʱʦ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʪʘʪʠʩʪʠʢʫ ʩʭʦʜʽʚ ʟ ʨʝʡʦʢ ʦʢʨʝʤʠʭ ʤʦʜʝʣʝʡ ʚʘʥʪʘʞʥʠʭ 

ʚʘʛʦʥʽʚ, ʤʦʞʣʠʚʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʧʨʠ ʩʚʦʻʯʘʩʥʦʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʽʨ ʜʣʷ ʪʘʢʠʭ ʚʘʛʦʥʽʚ, ʷʢʽ ʟ ʯʘʩʦʤ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ. 

ʇʨʠ ʮʴʦʤʫ ʚʘʛʦʥʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʟʘʧʘʩʠ ʤʽʮʥʦʩʪʽ ʪʘ ʦʧʦʨʫ ʚʪʦʤʽ ʧʨʠ 

ʟʤʝʥʰʝʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦʮʽʣʴʥʦ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʫ ʙʽʣʴʰ 

ʥʘʚʘʥʪʘʞʝʥʠʭ ʨʝʞʠʤʘʭ. 

ʇʨʠ ʨʝʻʩʪʨʘʮʽʾ ʪʝʥʜʝʥʮʽʾ ʦʢʨʝʤʠʭ ʚʘʛʦʥʽʚ ʜʦ ʪʠʧʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʜʦʮʽʣʴʥʦ 

ʩʚʦʻʯʘʩʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʪʘ ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʙʦʪʠ ʽ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʢʘ ʚʧʨʦʚʘʜʞʝʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢʠʭ 

ʨʦʙʽʪ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʛʦʥʽʚ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ.  ʌʽʣʽʻʶ çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè ɸʊ çʋʢʨʟʘʣʽʟʥʠʮʷè (ʜʘʣʽ ï 

ʅɼʂʊɯ) ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘ-

ʧʨʷʤʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʫ-

ʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ 

ʩʣʫʞʙʠ, ʦʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʝʢʠ ʨʫʭʫ, ʨʦʙʦʪʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʨʽʟʥʦ-

ʤʘʥʽʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʜʽʡ. ʅʘʫʢʦʚʦ-ʚʧʨʦʚʘʜʞʫʚʘʣʴʥʠʤ ʮʝʥʪʨʦʤ (ʜʘʣʽ ï ʅɺʎ) 

ʅɼʂʊɯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʯʘʩʥʝ ʤʦʙʽʣʴʥʝ ʚʠʤʽʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚʠʨʦʙʥʠʮ-

ʪʚʘ National Instuments ʪʘ ʽʥʰʠʭ ʧʨʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʫʤʦʚʘʭ, ʧʨʦʚʦʜʠʪʴʩʷ 

ʪʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʩʽʭ ʪʠʧʽʚ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ (ʪʘ ʽʥʰʦʛʦ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ), ʚʝʜʝʪʴʩʷ ʘʥʘʣʽʟ ʪʠʧʽʚ ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ, ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʛʥʦʟ ʧʦʷʚʠ ʪʘ 

ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ ʭʘʨʘʢʪʝʨʥʠʭ ʜʝʬʝʢʪʽʚ. ʅɺʎ ʅɼʂʊɯ ʘʢʨʝʜʠʪʦʚʘʥʦ ʅʘʮʽʦʥʘʣʴʥʠʤ 

ʘʛʝʥʪʩʪʚʦʤ ʟ ʘʢʨʝʜʠʪʘʮʽʾ ʋʢʨʘʾʥʠ, ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʩʚʽʜʦʮʪʚʘ ʈʘʜʠ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʜʝʨʞʘʚ-ʫʯʘʩʥʠʮʴ ʉʧʽʚʜʨʫʞʥʦʩʪʽ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʨʦʙʦʪʠ 

ʟ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʚʘʥʪʘʞʥʠʭ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʣʦʢʦʤʦʪʠʚʽʚ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʅɺʎ ʅɼʂʊɯ ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ 

ʤʝʪʦʶ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ɸʊ çʋʢʨʟʘʣʽʟʥʠʮʷè, ʱʦ 

ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʣʝʥʥʷ ʚʩʽʭ ʪʠʧʽʚ ʜʝʬʝʢʪʽʚ ʥʝʩʫʯʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʘ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʪʠʧʦʚʠʭ ʜʝʬʝʢʪʽʚ ʪʘ ʪʝʥʜʝʥʮʽʡ ʾʭ ʨʦʟʚʠʪʢʫ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʦʢʫ ʩʣʫʞʙʠ, ʚʧʨʦʚʘʜʞʝʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ 

ʚʘʛʦʥʽʚ. ɼʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʤʧʣʝʢʩ ʧʝʨʽʦʜʠʯʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ (ʩʪʘʪʠʯʥʠʭ, ʫʜʘʨʥʠʭ, ʭʦʜʦʚʠʭ). ʇʨʠ ʚʠʷʚʣʝʥʥʽ 

ʚʠʧʘʜʢʽʚ ʩʭʦʜʽʚ ʟ ʨʝʡʦʢ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʚʘʛʦʥʽʚ, ʧʨʦʚʦʜʷʪʴʩʷ ʭʦʜʦʚʽ ʜʠʥʘʤʽʯʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʽʚ ʩʣʫʞʙʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʽʨ, ʨʦʟʨʦʙʦʢ 

ʤʦʜʝʨʥʽʟʘʮʽʡ ʘʙʦ ʦʢʨʝʤʽ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʛʦʥʽʚ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʽʜ ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ɼʣʷ ʧʦʨʦʞʥʽʭ ʬʽʪʠʥʛʦʚʠʭ ʚʘʛʦʥʽʚ-ʧʣʘʪʬʦʨʤ ʤʦʜʝʣʽ 13-401-17 ʧʽʩʣʷ 

ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʭʘʨʘʢʪʝʨʥʝ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ, ʘ ʩʘʤʝ 

ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʩʫ ʩʪʽʡʢʦʩʪʽ ʚʽʜ ʩʭʦʜʞʝʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ ʟ ʨʝʡʦʢ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ 

ʩʠʩʪʝʤʥʠʤ ʧʦʛʽʨʰʝʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʟʥʠʞʝʥʥʷʤ ʤʘʩʠ ʪʘʨʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʨʦʪʢʦʙʘʟʥʠʭ ʚʘʛʦʥʽʚ-ʧʣʘʪʬʦʨʤ. ʇʦʢʨʘʱʝʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʽʟʢʽʚ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ 

ʧʦʨʦʞʥʴʦʤʫ ʩʪʘʥʽ ʟ ʧʦʨʦʞʥʽʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ (ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʘʨʠ). 

ɼʣʷ ʧʦʨʦʞʥʽʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʘʛʦʥʽʚ-ʧʣʘʪʬʦʨʤ ʤʦʜʝʣʽ 13-4012 ʧʽʩʣʷ 

ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʦ ʧʦʛʽʨʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ. 

ɼʣʷ ʧʦʨʦʞʥʽʭ ʚʘʛʦʥʽʚ-ʭʦʧʝʨʽʚ ʤʦʜʝʣʝʡ 19-758-01, 11-715-01, 

ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʟʽ ʟʤʝʥʰʝʥʠʤʠ ʤʘʩʘʤʠ, ʮʠʩʪʝʨʥ ʤʦʜʝʣʽ 15-1443 ʟʥʘʯʥʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɼʣʷ ʚʘʛʦʥʽʚ-ʟʝʨʥʦʚʦʟʽʚ ʤʦʜʝʣʽ 19-752 ʚʠʷʚʣʝʥʦ ʭʘʨʘʢʪʝʨʥʠʡ ʜʝʬʝʢʪ ï 

ʪʨʽʱʠʥʘ ʧʦ ʢʣʝʧʘʥʦʤʫ ʟôʻʜʥʘʥʥʶ ʭʨʝʙʪʦʚʠʭ ʙʘʣʦʢ ʽʟ ʟʘʜʥʽʤʠ ʫʧʦʨʘʤʠ. ɼʘʥʠʡ 

ʜʝʬʝʢʪ ʥʝ ʧʽʜʣʷʛʘʻ ʨʝʤʦʥʪʫ ʟʛʽʜʥʦ ʜʽʶʯʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʉʚʦʻʯʘʩʥʝ 

ʚʠʷʚʣʝʥʥʷ ʪʠʧʦʚʦʩʪʽ ʜʘʣʦ ʟʤʦʛʫ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʝʩʪʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʪʘ 

ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʙʦʪʠ ʟ ʨʦʟʨʦʙʢʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʧʨʦʝʢʪʫ 

ʅɼʂʊɯ.19-752.00.00.000. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʦʜʝʨʥʽʟʘʮʽʷ ʧʨʦʡʰʣʘ ʧʨʦʮʝʜʫʨʫ 

ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʨʥʽʟʘʮʽʶ ʜʦʩʣʽʜʥʽʡ ʧʘʨʪʽʾ ʟ 20 

ʚʘʛʦʥʽʚ. 

ɺʠʩʥʦʚʢʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʪʝʭʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʦʨʦʞʥʽʭ ʚʘʛʦʥʽʚ-ʧʣʘʪʬʦʨʤ 

ʤʦʜʝʣʝʡ 13-401-17, 13-4012 ʭʘʨʘʢʪʝʨʥʦ ʧʦʛʽʨʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ, ʜʣʷ 

ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʚʘʛʦʥʽʚ-ʭʦʧʝʨʽʚ ʤʦʜʝʣʝʡ 19-758-01, 11-715-01, ʮʠʩʪʝʨʥ ʤʦʜʝʣʽ 

15-1443 ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ ʥʝ ʚʠʷʚʣʝʥʦ. ɼʣʷ ʚʘʛʦʥʽʚ-

ʟʝʨʥʦʚʦʟʽʚ ʤʦʜʝʣʽ 19-752 ʚʠʷʚʣʝʥʦ ʭʘʨʘʢʪʝʨʥʠʡ ʜʝʬʝʢʪ ï ʪʨʽʱʠʥʫ ʧʦ ʢʣʝʧʘʥʦʤʫ 

ʟôʻʜʥʘʥʥʶ ʭʨʝʙʪʦʚʠʭ ʙʘʣʦʢ ʽʟ ʟʘʜʥʽʤʠ ʫʧʦʨʘʤʠ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʮʠʭ ʚʘʛʦʥʽʚ 

ʜʦʮʽʣʴʥʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ.  
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ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʗʂ ʆʉʅʆɺɸ ɽʌɽʂʊʀɺʅʆɻʆ 

ʋʇʈɸɺʃɯʅʅʗ ɸɽʈʆʇʆʈʊʆʄ 

 

ʂʠʨʠʯʝʥʢʦ ɺʽʢʪʦʨ ɺʽʢʪʦʨʦʚʠʯ 

ʢ.ʬ.-ʤ.ʥ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ",  ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʃʝʩʽʥʘ ɭʚʛʝʥʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʢ.ʬ.-ʤ.ʥ, ʜʦʮʝʥʪ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʇʦʢʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ɿʤʽʥʘ ʨʠʥʢʦʚʠʭ ʫʤʦʚ ʽ ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ, 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʧʠʪʽʚ ʩʧʦʞʠʚʘʯʽʚ ʘʚʽʘʧʦʩʣʫʛ, ʨʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʥʘʣʽʚ 

ʢʦʤʫʥʽʢʘʮʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʘʝʨʦʧʦʨʪʫ. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ ʟ ʻʜʠʥʦʶ 

ʩʠʩʪʝʤʦʶ ʥʘʩʢʨʽʟʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ.  

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɺʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʘʝʨʦʧʦʨʪʘʭ ʷʢ ʦʩʥʦʚʥʦʛʦ ʟʘʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʜʽʷʣʴʥʽʩʪʶ 

ʘʝʨʦʧʦʨʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. / Materials and methods. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʙʘʟʠ 

ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʨʫʙʽʞʥʽ ʪʘ ʚʽʪʯʠʟʥʷʥʽ ʩʘʡʪʠ, ʥʘʫʢʦʚʽ ʪʘ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʽ ʩʪʘʪʪʽ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. / Results and discussion. ʆʜʥʘ  ʟ  

ʥʘʡʚʘʞʣʠʚʽʰʠʭ  ʦʟʥʘʢ  ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ  ʧʨʦʛʨʝʩʫ  ʽ  ʮʠʚʽʣʽʟʦʚʘʥʦʩʪʽ  ʜʝʨʞʘʚʠ  ï  

ʮʝ ʡʦʛʦ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ʇʦʪʨʝʙʘ  ʫ  ʚʠʩʦʢʦʨʦʟʚʠʥʫʪʽʡ  

ʪʨʘʥʩʧʦʨʪʥʽʡ  ʩʠʩʪʝʤʽ  ʱʝ ʙʽʣʴʰ  ʧʦʩʠʣʶʻʪʴʩʷ  ʧʨʠ  ʽʥʪʝʛʨʘʮʽʾ  ʚ  ʻʚʨʦʧʝʡʩʴʢʫ  ʽ 

ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ, ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʩʪʘʻ  ʙʘʟʠʩʦʤ  ʜʣʷ  ʝʬʝʢʪʠʚʥʦʛʦ  

ʚʭʦʜʞʝʥʥʷ ʋʢʨʘʾʥʠ  ʚ ʩʚʽʪʦʚʫ ʩʧʽʣʴʥʦʪʫ ʽ ʟʘʥʷʪʪʷ ʚ ʥʴʦʤʫ ʤʽʩʮʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʽʚʥʶ ʚʠʩʦʢʦʨʦʟʚʠʥʫʪʦʾ  ʜʝʨʞʘʚʠ. ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʚ 
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ʋʢʨʘʾʥʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʟʤʽʮʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ  ʨʠʥʢʫ  ʽ  ʥʘ  

ʨʦʟʰʠʨʝʥʥʷ  ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ  ʩʪʨʘʪʝʛʽʯʥʦʛʦ  ʫʧʨʘʚʣʽʥʥʷ  ʪʨʘʥʩʧʦʨʪʦʤ  ʧʦʚʠʥʥʝ  ʙʫʪʠ ʟʘʩʥʦʚʘʥʦ  ʥʘ  

ʽʥʪʝʛʨʘʮʽʾ  ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ  ʪʝʭʥʦʣʦʛʽʡ  ʧʨʦʝʢʪʫʚʘʥʥʷ,  ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʧʦʩʣʫʛ,  ʩʫʯʘʩʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ  ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʜʦʚʽ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʘʥʘʣʽʟʘ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ, ʩʠʪʫʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʥʴ ʝʢʩʧʝʨʪʘ ʜʣʷ  ʦʙʨʦʙʢʠ  ʦʧʝʨʘʪʠʚʥʦʾ  

ʽʥʬʦʨʤʘʮʽʾ,  ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʚ ʘʥʘʣʽʟʦʚʘʥʽʡ ʦʙʣʘʩʪʽ. 

ʈʽʰʝʥʥʷ ʜʘʥʠʭ ʧʦʩʪʘʚʣʝʥʠʭ  ʟʘʜʘʯ ʥʝʤʦʞʣʠʚʝ  ʙʝʟ  ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʩʫʯʘʩʥʠʭ  ʪʝʭʥʽʯʥʠʭ  ʟʘʩʦʙʽʚ ʩʠʩʪʝʤ ʟʚ'ʷʟʢʫ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ.  ʇʨʠ ʮʴʦʤʫ  ʬʘʭʽʚʮʽ  ʩʪʠʢʘʶʪʴʩʷ   ʚʝʣʠʢʠʤ  ʧʦʪʦʢʦʤ  ʨʽʟʥʦʤʘʥʽʪʥʦʾ  

ʽʥʬʦʨʤʘʮʽʾ,  ʷʢʫ  ʧʦʚʠʥʥʽ  ʩʚʦʻʯʘʩʥʦ  ʦʙʨʦʙʣʷʪʠ,  ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ  ʨʽʰʝʥʥʷ  

ʟʘʣʝʞʥʦ ʚʽʜ  ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ. ʆʯʝʚʠʜʥʦ, ʱʦ ʦʩʦʙʠʩʪʠʡ ʧʝʨʩʦʥʘʣ ʧʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʚʝʣʠʢʠʤ ʦʙ'ʻʤʦʤ ʟʥʘʥʴ ʙʫʪʠ ʢʦʤʧʝʪʝʥʪʥʠʤ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʩʫʯʘʩʥʦʶ ʪʝʭʥʽʢʦʶ [1].  

ʉʴʦʛʦʜʥʽ ʚ ʙʘʛʘʪʴʦʭ ʘʝʨʦʧʦʨʪʘʭ ʩʚʽʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ɯʊ-ʩʠʩʪʝʤʠ, ʱʦ 

ʦʧʪʠʤʽʟʫʶʪʴ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʘʝʨʦʧʦʨʪʦʤ ʽ ʧʨʦʜʘʞʽʚ ʘʚʽʘʢʦʤʧʘʥʽʾ ʽ ʚʞʝ ʩʪʘʣʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ʇʦʩʪʫʧʦʚʦ ʚʦʥʠ ʧʨʠʭʦʜʷʪʴ ʽ ʜʦ ʋʢʨʘʾʥʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʽ ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʩʠʩʪʝʤ ʘʝʨʦʧʦʨʪʫ ʚ 

ʻʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʩʪʘʶʪʴ ʧʨʦʚʽʜʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʛʘʣʫʟʽ, 

ʚʠʚʦʜʷʯʠ ʫʧʨʘʚʣʽʥʥʷ ʘʝʨʦʧʦʨʪʦʤ ʥʘ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ. 

ʉʫʯʘʩʥʠʡ ʘʝʨʦʧʦʨʪ ʟ ʧʦʛʣʷʜʫ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʰ 

ʟʘ ʚʩʝ ʚʝʣʠʯʝʟʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʧʨʝʜ'ʷʚʣʷʻ ʩʚʦʾ 

ʚʠʤʦʛʠ. ʎʝ ʚʣʘʩʥʽ ʩʣʫʞʙʠ ʘʝʨʦʧʦʨʪʫ ʽ ʩʣʫʞʙʠ ʨʦʙʦʪʠ ʟ ʧʘʩʘʞʠʨʘʤʠ, ʦʬʽʩʠ 

ʘʚʽʘʢʦʤʧʘʥʽʡ, ʩʣʫʞʙʠ ʙʝʟʧʝʢʠ, ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʽ ʤʠʪʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʎʝ ʪʘʢʦʞ 

ʨʽʟʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʤʘʛʘʟʠʥʽʚ ʽ 

ʨʝʩʪʦʨʘʥʽʚ ʽ ʟʘʢʽʥʯʫʶʯʠ ʩʣʫʞʙʘʤʠ ʧʦʙʫʪʫ. 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ ʧʦʣʽʪ ʟʚ'ʷʟʘʥʠʡ ʟ ʯʠʤʦʩʴ ʥʝ ʜʫʞʝ ʧʨʠʻʤʥʠʤ, ʚ 

ʩʚʽʜʦʤʦʩʪʽ ʤʽʮʥʦ ʟʘʢʨʽʧʠʣʠʩʷ ʧʦʙʦʶʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʙʝʟʧʝʢʠ ʧʦʣʴʦʪʽʚ, 

ʢʽʣʦʤʝʪʨʦʚʽ ʯʝʨʛʠ ʥʘ ʨʝʻʩʪʨʘʮʽʶ, ʙʘʛʘʪʦʛʦʜʠʥʥʽ ʟʘʪʨʠʤʢʠ ʨʝʡʩʽʚ ʽ ʚʪʨʘʪʠ 
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ʙʘʛʘʞʫ. ʄʽʥʽʤʽʟʫʚʘʪʠ ʮʽ ʨʠʟʠʢʠ ʤʦʞʥʘ ʩʪʚʦʨʠʚʰʠ ʚ ʘʝʨʦʧʦʨʪʫ ʛʨʘʤʦʪʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʽʪʥʽʭ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, ʚʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʩʪʝʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʠʩʧʝʪʯʝʨʘʤ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʩʪʽʨ, ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʛʘʞʝʤ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʘʰ ʯʝʤʦʜʘʥ 

ʙʫʜʝ ʜʦʩʪʘʚʣʝʥʠʡ ʪʫʜʠ ʞ, ʢʫʜʠ ʽ ʚʠ.  

ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʟ ʥʝʫʟʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʽʘʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʙʘʛʘʞʫ ʽ 

ʚʘʥʪʘʞʽʚ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʽʷʣʴʥʦʩʪʽ ʜʠʩʧʝʪʯʝʨʽʚ 

ʘʝʨʦʧʦʨʪʽʚ IATA, ACI EUROPE, EUROCONTROL ʨʦʟʨʦʙʠʣʠ ʽ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʢʝʨʽʚʥʠʢʘʤ ʘʝʨʦʧʦʨʪʽʚ/ʘʚʽʘʢʦʤʧʘʥʽʡ ʽ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʨʫʢʪʫʨ ʧʨʦʛʨʘʤʫ 

CDM çCollaborative Decision Makingè (ʫʭʚʘʣʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ) [2]. 

ɺ ʮʠʚʽʣʴʥʽʡ ʘʚʽʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʝʟʧʝʢʫ ʧʦʣʴʦʪʫ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ, ʷʢʽ ʢʦʥʩʦʣʽʜʫʶʪʴ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʧʨʦʮʝʩʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʩʫʜʥʘ, ʧʝʨʝʚʽʨʷʶʪʴ ʡʦʛʦ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʛʨʘʬʽʢʘʤ ʽ ʟʘʚʜʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʭʝʤʠ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ. ɺ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ 

ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ ʚʦʥʠ ʫʧʨʘʚʣʷʶʪʴ ʚʩʽʤʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʥʘʟʝʤʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʝʡʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʪʷʛʘʯʽ, ʘʚʪʦʙʫʩʠ, ʩʪʽʡʢʽ ʨʝʻʩʪʨʘʮʽʾ, ʧʝʨʩʦʥʘʣ 

ʽ ʪ.ʜ.  

ɼʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʷʢ ɺɸʊ 

çɸʚʽʘʢʦʤʧʘʥʽʷ çɼʦʤʦʜʝʜʦʚʩʴʢʽʻ ʘʚʽʘʣʽʥʽʾè (ʘ/ʧ ɼʦʤʦʜʝʜʦʚʦ), ɿɸʊ çɸʝʨʦʤʘʨʠè 

(ʘ/ʧ ʐʝʨʝʤʝʪʴʝʚʦ), ɺɸʊʋ çɸʝʨʦʧʦʨʪ ɸʨʭʘʥʛʝʣʴʩʴʢè (ʘ/ʧ ʊʘʣʘʛʠ) ʧʦʢʘʟʘʚ, ʱʦ: 

- ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʪʨʘʪʫ 

ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʥʦ ʫʪʨʫʜʥʷʻ 

ʨʦʟʢʨʘʜʘʥʥʷ ʧʘʣʠʚʘ. 

- ʉʪʘʻ ʧʨʦʟʦʨʠʤ ʨʫʭ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʽ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

- ʇʽʜʚʠʱʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʟʘʷʚʦʢ ʥʘ ʟʘʢʫʧʽʚʣʶ ʟʘʧʯʘʩʪʠʥ ʚʽʜʜʽʣʦʤ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʘ, ʦʪʞʝ, ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʦʩʪʦʾ 

ʪʝʭʥʽʢʠ ʫʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʜʝʪʘʣʝʡ. 
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- ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ 

ʧʨʦʚʦʜʠʪʠ ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʧ̔ ʜʚʠʱʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʪʝʭʥʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

- ɿʥʘʯʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʝʜʝʥʥʷ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʱʦ ʻ 

ʧʝʨʝʜʫʤʦʚʦʶ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʯʠʩʝʣʴʥʦʩʪʽ ʜʠʩʧʝʪʯʝʨʽʚ ʽ ʪʝʭʥʽʢʽʚ ʧʦ 

ʦʙʣʽʢʫ. 

- ɿ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʩʣʫʛ ʽ ʦʮʽʥʢʫ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ [3]. 

ʉʘʤ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʴʦʪʘʤʠ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʽʚ ʪʘʢʦʞ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʚ ʤʘʩʰʪʘʙʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ 

ʙʝʟʧʝʢʫ ʧʦʣʴʦʪʽʚ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʚʥʶ ʥʘʡʥʘʜʽʡʥʽʰʠʭ ʘʚʽʘʢʦʤʧʘʥʽʡ ʤʠʨʫ. 

ɺ ʮʝʥʪʨʽ ʢʦʥʮʝʧʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʣʦʛʽʩʪʠʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʻʜʠʥʘ ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʘʝʨʦʧʦʨʪʦʤ. 

ʉʠʩʪʝʤʘ ʚʠʨʽʰʫʻ ʜʚʽ ʦʩʥʦʚʥʽ ʟʘʜʘʯʽ:  

ʘ) ʟʙʽʨ ʽ ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʘʢʪʫʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ; 

ʙ) ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ ʚʩʽ ʧʨʦʮʝʩʠ ʚ ʻʜʠʥʦʤʫ ʩʭʦʚʠʱʽ 

ʜʘʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʚ ʨʽʟʥʽʡ ʤʝʪʽ. 

 ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʘʝʨʦʧʦʨʪʫ ʥʘʡʯʘʩʪʽʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʜʚʦʨʽʚʥʝʚʦʛʦ ʤʝʨʝʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʦʤʠʭ ʬʽʨʤ 

MICROSOFT ʽ BORLAND. ʗʜʨʦʤ ʩʠʩʪʝʤʠ ʻ ʮʝʥʪʨ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʎʆɼ), ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʬʘʡʣ-ʩʝʨʚʝʨʽʚ ʥʘ ʙʘʟʽ ʈʉ, ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʦʣʽ  ( DISK ARREY ).  

ʆʜʥʘ ʟ ʈʉ ʻ ʛʘʨʷʯʠʤ ʨʝʟʝʨʚʦʤ ʽ ʧʦʚʥʽʩʪʶ ʚʽʜʩʪʝʞʫʻ ʩʪʘʥ ʚʩʽʻʾ ʙʘʟʠ 

ʘʝʨʦʧʦʨʪʫ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʝ ʢʦʧʽʶʚʘʥʥʷ ʚʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʪʨʠʤʝʨ 

ʚʽʜʧʦʚʽʜʥʽʡ ʤʽʩʪʢʦʩʪʽ.  

ʗʢ ʉʋɹɼ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ InterBase SQL Server, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʙʘʟʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʽ ʟ 

ʚʞʝ ʬʫʥʢʮʽʦʥʫʶʯʠʭ.  
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 ʅʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ (ʃɺʄ) 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ:  

Á      ʧʽʜʩʠʩʪʝʤʘ "ʆʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ";  

Á      ʧʽʜʩʠʩʪʝʤʘ "ʋʧʨʘʚʣʽʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ";  

Á      ʧʽʜʩʠʩʪʝʤʘ "ɯʥʬʦʨʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʧʝʨʩʦʥʘʣʫ". 

 ʂʦʞʥʘ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʧʽʜʩʠʩʪʝʤ ʧʨʘʮʶʻ ʷʢ ʟ ʚʣʘʩʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʪʘʢ ʽ ʽʟ ʟʘʛʘʣʴʥʦʶ, ʷʢʘ ʦʜʝʨʞʫʻʪʴʩʷ ʟ ʎʆɼ. ɺʽʜʧʦʚʽʜʥʦ, 

ʨʝʟʫʣʴʪʫʶʯʘ ʽʥʬʦʨʤʘʮʽʷ ʘʨʭʽʚʫʻʪʴʩʷ ʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʣʦʢʘʣʴʥʦʤʫ 

ʩʝʨʚʝʨʽ, ʘʣʝ ʽ ʚ ʎʆɼ. ʇʦʜʽʙʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʦʢʽʚ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ 

ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʽ ʾʾ ʞʠʚʫʯʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ 

ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ.  

ɿ ʧʦʛʣʷʜʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʞʥʘ ʟ ʧʨʠʚʝʜʝʥʠʭ ʜʘʣʽ 

ʧʽʜʩʠʩʪʝʤ ʻ ʣʦʢʘʣʴʥʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʤʝʨʝʞʝʶ, ʷʢʘ ʧʽʜʢʣʶʯʝʥʦʶ ʜʦ ʎʆɼ ʽ 

ʚʦʣʦʜʽʻ ʤʦʞʣʠʚʽʩʪʶ ʚʝʩʪʠ ʧʦʚʥʦʮʽʥʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʮʝʥʪʨʦʤ.  

- ʧʽʜʩʠʩʪʝʤʘ "ʆʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʘʝʨʦʧʦʨʪʦʤ"  

- ʧʽʜʩʠʩʪʝʤʘ "ʋʧʨʘʚʣʽʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ ʚ ʘʝʨʦʧʦʨʪʫ"  

- ʧʽʜʩʠʩʪʝʤʘ "ɯʥʬʦʨʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʧʝʨʩʦʥʘʣʫ ʘʝʨʦʧʦʨʪʫ"  

- ʧʽʜʩʠʩʪʝʤʘ "ʆʙʣʽʢ ʽ ʟʚʽʪʥʽʩʪʴ ʘʝʨʦʧʦʨʪʫ"  

ɯʩʥʫʻ ʱʝ ʨʷʜ ʧʨʠʢʣʘʜʥʠʭ ɯʊ-ʨʽʰʝʥʴ, ʘʣʝ ʤʝʥʰʦʛʦ ʤʘʩʰʪʘʙʫ: ʨʽʟʥʽ 

ʽʥʪʝʛʨʦʚʘʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚ'ʷʟʦʢ ʟ ʚʽʜʜʽʣʝʥʥʷʤʠ, ʽ ʪ.ʜ. 

ʎʝ ʥʝ ʛʦʚʦʨʷʯʠ ʚʞʝ ʧʨʦ ʮʝʥʪʨʘʣʴʥʽ ʪʘʙʣʦ ʽ ʤʦʥʽʪʦʨʠ ʥʘʜ ʩʪʽʡʢʘʤʠ ʨʝʻʩʪʨʘʮʽʾ ʚ 

ʟʘʣʘʭ ʚʠʣʴʦʪʫ, ʚ ʟʦʥʘʭ ʤʠʪʥʦʛʦ ʽ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʠʭʦʜʘʤʠ ʥʘ ʧʦʩʘʜʢʫ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʧʘʩʘʞʠʨʠ ʟʘʚʞʜʠ ʚ 

ʢʫʨʩʽ ʦʩʪʘʥʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ [4].  

ʉʫʯʘʩʥʘ ʪʝʥʜʝʥʮʽʷ ʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʥʮʝʚʠʭ IP-ʧʨʠʩʪʨʦʾʚ ʽ 

ʫʥʽʬʽʢʘʮʽʾ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʻʜʠʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʟʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɸ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ  ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʪʘʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 
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     ɺʩʝ ʮʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʻʜʠʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʘʝʨʦʧʦʨʪʫ, ʷʢʦʶ ʤʦʞʫʪʴ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʷʢ ʩʣʫʞʙʠ ʘʝʨʦʧʦʨʪʫ ʽ ʨʦʙʦʪʠ ʟ ʧʘʩʘʞʠʨʘʤʠ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟ 

ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ. ʂʨʽʤ ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʪʘʢʦʾ ʫʥʽʬʽʢʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ɯʊ-ʩʣʫʞʙʘ ʘʝʨʦʧʦʨʪʫ ʜʽʩʪʘʻ ʙʽʣʴʰ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʪʨʦʣʶ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʢʣʘʜʽ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʢʘʙʝʣʴʥʦʾ ʤʝʨʝʞʽ ʘʝʨʦʧʦʨʪʫ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʦʥʠʟʠʪʠ ʯʘʩ 

ʨʝʘʢʮʽʾ ʥʘ ʟʙʦʾ ʽ ʣʽʢʚʽʜʘʮʽʶ ʾʭ ʥʘʩʣʽʜʢʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʝʟʧʝʢʫ 

ʤʝʨʝʞʽ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ  ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʝʡ  ʧʣʘʥʫʚʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʩʫʯʘʩʥʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʥʘ 

ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʤʽʢʨʦʝʢʦʥʦʤʽʯʥʦʤʫ ʨʽʚʥʷʭ. 

ɺʠʩʥʦʚʢʠ. / Conclusions. ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʘʝʨʦʧʦʨʪʫ, ʷʢ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʮʝʥʪʨʫ, ʫʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʦʾ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʘʝʨʦʧʦʨʪʫ ʥʘ 

ʙʘʟʽ ʢʨʘʱʠʭ ʩʠʩʪʝʤ ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ - ʮʝ ʟʘʢʦʥʦʤʽʨʥʘ ʨʝʘʢʮʽʷ, ʥʘ ʚʠʤʦʛʫ 

ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʜʥʷ, ʱʦ ʟʘʢʣʘʜʘʻ ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚ 

ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʽ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʥʘ ʙʘʛʘʪʦ ʨʦʢʽʚ ʚʧʝʨʝʜ.  
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ʂ ɺʆʇʈʆʉʋ ʇʈʀʄɽʅɽʅʀɽ ʉʈɽɼʉʊɺ ʅɽʈɸɿʈʋʐɸʖʑɽɻʆ 

ʂʆʅʊʈʆʃʗ ɼʃʗ ɺʓʗɺʃɽʅʀʗ ʇʆɺʈɽɾɼɽʅʀʁ ɺ ʉʀʃʆɺʆʄ 

ʅɸɹʆʈɽ ʂʈʓʃɸ ʉɸʄʆʃɽʊɸ 

 

ʂʦʤʘʨʦʚ ɺ. ʆ.  

ʥʘʯʘʣʴʥʠʢ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʚʽʜʜʽʣʫ 

ʎʝʥʪʨʘʣʴʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

 ʦʟʙʨʦʻʥʥʷ ʪʘ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ɿʙʨʦʡʥʠʭ ʉʠʣʘʭ ʋʢʨʘʾʥʠ,    

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

 ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʣʦʩʪʥʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʘʤʦʣʝʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʪʘʢʠʤ, ʯʪʦ ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʝʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - 

ʢʨʳʣʘ. ʇʦʵʪʦʤʫ ʢ ʥʠʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʦʣʥʦʪʳ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʠ 

ʧʦʣʫʯʝʥʠʷ ʚʳʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [1].  

 ʋʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʫʩʪʘʣʦʩʪʥʳʭ ʠ 

ʯʘʩʪʦʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʢʨʳʣʘ ʩʘʤʦʣʝʪʘ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʦʙʟʦʨʘ 

ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʥʘʪʫʨʥʳʭ ʫʩʪʘʣʦʩʪʥʳʭ ʠ ʯʘʩʪʦʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʢʘʢ ʧʦ 

ʠʩʪʦʯʥʠʢʘʤ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʧʦ ʧʘʪʝʥʪʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ, ʛʜʝ 

ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʢʘʢ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʪʘʢ ʠ ʤʝʪʦʜʳ ʩʠʣʦʚʦʟʙʫʞʜʝʥʠʷ. ʇʦʠʩʢ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʚʝʣʩʷ ʥʘ ʦʩʥʦʚʝ ʚʠʙʨʘʮʠʦʥʥʦʛʦʤ (ʯʘʩʪʦʪʥʦʛʦ) ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ. ɺʠʙʨʘʮʠʦʥʥʦʤʫ 

ʤʝʪʦʜʫ ʧʨʠʩʫʱʘ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʤʘʣʳʭ ʟʘʪʨʘʪʘʭ ʚʨʝʤʝʥʠ ʥʘ 

ʮʠʢʣ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʦʟʙʫʞʜʘʪʴ ʢʦʣʝʙʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʢʘʢ ʠʟʛʠʙʥʦʡ, ʪʘʢ ʠ ʢʨʫʪʠʣʴʥʦʡ ʬʦʨʤ.
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 ʋʢʘʟʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʚʠʙʨʦʚʦʟʙʫʜʠʪʝʣʴ ʩ ʦʜʥʦʤʝʨʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ 

(ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ) ʢʘʢ ʦʙʨʘʟʮʦʚ ʠ ʤʦʜʝʣʝʡ (ʧʣʘʩʪʠʥ ʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʦʙʦʣʦʯʝʢ), 

ʪʘʢ ʠ ʥʘʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʢʨʳʣʘ, ʦʧʝʨʝʥʠʷ, ʢʠʣʷ) ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʦʥʩʦʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʘʥʘʣʦʛʘʤʠ, ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʪʘʢʪʥʦʩʪʴ ʚʦʟʙʫʞʜʝʥʠʷ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʝʤʝʥʥʦʡ ʚʦʟʙʫʞʜʘʶʱʝʡ ʩʠʣʳ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʪ ʩʠʣʦʚʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ. ʈʘʟʚʠʚʘʝʤʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ ʫʩʠʣʠʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ ʯʝʨʝʟ ʩʠʣʦʧʝʨʝʜʘʶʱʠʡ ʨʳʯʘʛ (ʬʝʨʨʦʤʘʛʥʠʪʥʳʡ ʷʢʦʨʴ) ʤʘʣʦʡ 

ʤʘʩʩʳ, ʚʳʧʦʣʥʝʥʥʳʡ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ, ʠʟ ʤʘʛʥʠʪʦʤʷʛʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘ 

ʟʘʢʦʥʮʦʚʢʘʭ ʢʦʪʦʨʦʛʦ ʟʘʢʨʝʧʣʝʥʳ ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʥʘʢʣʘʜʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʤʝʥʴʰʠʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʩʠʣʦʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʚʳʜʝʣʝʥʠʝ 

ʘʚʪʦʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ. 

 ʀʩʧʳʪʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ 

ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ 

ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʠʟʛʠʙʥʳʭ ʠ ʢʨʫʪʠʣʴʥʳʭ) ʠ ʟʘʜʘʥʥʦʶ ʪʦʯʥʦʩʪʴ 

ʠʩʧʳʪʘʥʠʡ. ʊʘʢ ʞʝ ʦʥʦ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ ʧʦʚʪʦʨʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚʝʢʪʦʨʘ ʩʠʣʳ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʫʯʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 ɺ ʢʦʤʧʣʝʢʩʝ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʠʟʤʝʨʝʥʠʡ (ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʚʝʨʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʦʡ) ʠʩʧʳʪʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ 

ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ: 

 - ʦʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ f ʩʦʙʩʪʚʝʥʥʳʭ (ʘʚʪʦʨʝʟʦʥʘʥʩʥʳʭ) ʢʦʣʝʙʘʥʠʡ, 

ʘʤʧʣʠʪʫʜʳ ɸ ʢʦʣʝʙʘʥʠʡ ʠ ʬʘʟʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ; 

 -  ʨʝʛʠʩʪʨʘʮʠʶ ʩʠʛʥʘʣʦʚ ʚ ʪʨʝʙʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ f ʠ ɸ; 
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 - ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ (ʩʠʶʤʠʥʫʪʥʦʛʦ) ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ 

ʚʦ ʚʨʝʤʷ ʯʘʩʪʦʪʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʪʘʢ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʩʧʳʪʘʥʠʡ; 

 - ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʚʪʦʨʝʥʠʷ; 

 - ʥʘʜʝʞʥʦʩʪʴ ʚ ʨʘʙʦʪʝ. 

 ʆʙʦʨʫʜʦʚʘʥʠʝ [2] ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʢʨʳʣʘ ʩ ʩʦʙʩʪʚʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ (ʧʦ ʠʟʛʠʙʥʦʡ ʠ ʢʨʫʪʠʣʴʥʦʡ ʬʦʨʤʘʤ - ʨʠʩ. 1) ʩʦʜʝʨʞʠʪ (ʢʘʢ ʚʘʨʠʘʥʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ) ʜʚʝ ʧʘʨʳ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ 

(ʵʣʝʢʪʨʦʚʠʙʨʘʪʦʨʦʚ) 1, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʩʠʣʦʚʦʡ ʦʩʥʦʚʝ ʥʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʘʭ 2, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʣʘʚʥʦ ʠʟʤʝʥʷʪʴ ʟʘʟʦʨ ʤʝʞʜʫ 

ʩʠʣʦʧʝʨʝʜʘʶʯʠʤ ʨʳʯʘʛʦʤ 3 (ʟʘʢʨʝʧʣʝʥʥʳʤ ʞʝʩʪʢʦ ʥʘ ʠʩʧʳʪʳʚʘʝʤʦʤ ʦʙʲʝʢʪʝ 

ʢʦʥʪʨʦʣʷ - ʥʘ ʢʨʳʣʝ 4) ʠ ʫʢʘʟʘʥʥʳʤʠ ʩʠʣʦʚʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ 1 ʚ ʢʘʞʜʦʡ 

ʠʟ ʧʘʨ. 

 

 
 

ʈʠʩ. 1 ï ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʢʨʳʣʝ ʩʘʤʦʣʝʪʘ ʪʠʧʘ ʉʫ-25 ʦʙʦʨʫʜʦʚʘʥʠ ̫ʜʣʷ 

ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʢʨʳʣʘ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ (ʧʦ ʠʟʛʠʙʥʦʡ ʠ 

ʢʨʫʪʠʣʴʥʦʡ ʬʦʨʤʘʤ) 
 



340 
 

 ɺ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʢʨʳʣʘ ʩ 

ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ (ʧʦ ʠʟʛʠʙʥʦʡ ʠ ʢʨʫʪʠʣʴʥʦʡ ʬʦʨʤʘʤ) ʪʘʢʞʝ ʚʭʦʜʷʪ 

ʠʥʜʫʢʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ 5, ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʩʠʣʦʚʦʡ ʨʘʤʝ 6, ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ 

ʤʝʭʘʥʠʟʤʝ 7, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʣʘʚʥʦ ʠʟʤʝʥʷʪʴ ʟʘʟʦʨ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʦʩʪʦʷʥʥʳʤ 

ʤʘʛʥʠʪʦʤ 8, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʠʥʜʫʢʮʠʦʥʥʳʤʠ 

ʜʘʪʯʠʢʘʤʠ 5. ʋʢʘʟʘʥʥʳʡ ʤʝʭʘʥʠʟʤ 7 ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʥʜʫʢʮʠʦʥʥʳʝ 

ʜʘʪʯʠʢʠ 5 ʢʘʢ ʚʜʦʣʴ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ 4 (ʧʦ ʦʩʠ ʞʝʩʪʢʦʩʪʠ - ɺ.ɾ.), ʪʘʢ ʠ 

ʧʦʧʝʨʝʢ (ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʩʠʣʦʧʝʨʝʜʘʶʱʝʛʦ ʨʳʯʘʛʘ 3). ʂʦʥʩʪʨʫʢʪʠʚʥʦ 

ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ 8 ʚʳʥʝʩʝʥ ʩ ʧʦʤʦʱʴʶ ʢʨʦʥʰʪʝʡʥʘ 9 ʠʟ ʟʦʥʳ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ N/S, ʩʦʟʜʘʚʘʝʤʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ 1. ʊʘʢ ʞʝ ʚ ʩʦʩʪʘʚ ʫʢʘʟʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʢʨʳʣʘ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ (ʧʦ 

ʠʟʛʠʙʥʦʡ ʠ ʢʨʫʪʠʣʴʥʦʡ ʬʦʨʤʘʤ) ʚʭʦʜʷʪ: ʫʩʠʣʠʪʝʣʴ 10 ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ (ʋʅʏ), 

ʬʘʟʦʠʥʚʝʨʪʦʨ 11 (ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʋʅʏ 10), ʵʣʝʢʪʨʦʥʥʦ-ʩʯʝʪʥʳʡ ʯʘʩʪʦʪʦʤʝʨ 

12, ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ 13 ʠ 14 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 27 ɺ, ʜʣʷ 

ʧʠʪʘʥʠʷ ʋʅʏ 10, ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ 50 ɻʮ, ʜʣʷ ʧʠʪʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦ-ʩʯʝʪʥʦʛʦ ʯʘʩʪʦʪʦʤʝʨʘ 12) ʠ ʢʦʤʤʫʪʠʨʫʶʱʠʝ ʧʨʦʚʦʜʘ 15 (ʩʤ. ʨʠʩ. 

1). ʅʘ ʟʘʢʦʥʮʦʚʢʘʭ ʩʠʣʦʧʝʨʝʜʘʶʯʦʛʦ ʨʳʯʘʛʘ 3 ʟʘʢʨʝʧʣʝʥʳ ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ 

ʥʘʢʣʘʜʢʠ 16, ʘ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ 2, ʥʘ ʢʦʪʦʨʳʭ ʟʘʢʨʝʧʣʝʥʳ ʩʠʣʦʚʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ 1, ʟʘʢʨʝʧʣʝʥʥʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʩʠʣʦʚʳʭ ʦʧʦʨʘʭ 17 

(ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʠʣʦʚʦʡ ʦʩʥʦʚʳ), ʢʦʪʦʨʳʝ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʩʠʣʦʚʦʡ 

ʨʘʤʝ 18 (ʥʘʧʨʠʤʝʨ, ʥʘ ʛʠʜʨʦʧʦʜʲʝʤʥʠʢʝ - ʢʘʢ ʚʘʨʠʘʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ). ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʚʦʟʙʫʞʜʘʪʴ ʢʘʢ ʠʟʛʠʙʥʳʝ, 

ʪʘʢ ʠ ʢʨʫʪʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʨʳʣʘ 4 ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʞʝʩʪʢʦʩʪʠ (ɺ.ɾ.) [3]. 

 ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʠʣʦʧʝʨʝʜʘʶʱʠʡ ʨʳʯʘʛ 3 ʚʳʧʦʣʥʝʥ ʜʣʠʥʦʡ ʙʦʣʴʰʝʡ, 

ʯʝʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ (ʢʨʳʣʘ 4) ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʢʨʳʣʝ 

4 ʩʘʤʦʣʝʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʛʦ ʦʩʠ ʞʝʩʪʢʦʩʪʠ ɺ.ɾ. ʪʘʢ, ʯʪʦʙʳ ʝʛʦ ʧʣʝʯʠ ʙʳʣʠ 

ʨʘʚʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ɺ.ɾ. ʉʠʣʦʚʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ 1 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʟʘʟʦʨ ʤʝʞʜʫ ʩʠʣʦʧʝʨʝʜʘʶʱʠʤ ʨʳʯʘʛʦʤ 3, ʘ ʠʤʝʥʥʦ, 

ʝʛʦ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʥʘʢʣʘʜʢʦʡ 16, ʠ ʪʦʨʮʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ 1 ʚ ʧʘʨʝ ʙʳʣ 
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ʦʜʠʥʘʢʦʚʳʤ. ʇʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ 8 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʥʘʭʦʜʠʣʩʷ ʥʘ 

ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʥʜʫʢʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ 5. 

  ɺʦʟʙʫʞʜʝʥʠʝ ʠʟʛʠʙʥʳʭ ʢʦʣʝʙʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʘʨʦʡ ʩʠʣ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʧʦ ʦʯʝʨʝʜʠ ʧʦʧʘʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʝʨʭʥʠʤʠ ʠ ʥʠʞʥʠʤʠ 

ʩʠʣʦʚʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ 1, ʘ ʚʦʟʙʫʞʜʝʥʠʝ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʘʨʦʡ ʩʠʣ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʦ ʦʯʝʨʝʜʠ ʜʠʘʛʦʥʘʣʴʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʩʠʣʦʚʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ 1.  

ɺʳʙʦʨ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʢʘʥʘʣʦʚ ʫʩʠʣʠʪʝʣʷ 10 ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ (ʩ ʧʦʤʦʱʴʶ ʢʘʩʢʘʜʘ 

ʩʦʛʣʘʩʦʚʘʥʠʷ 19, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʋʅʏ 10) ʯʝʨʝʟ ʬʘʟʦʠʥʚʝʨʪʦʨ 11 ʩ ʧʦʜʘʯʝʡ 

ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʋʅʏ 10 ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʠʣʦʚʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ 1 ʚ 

ʙʣʦʢʘʭ. ɿʘʤʝʨ ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʏʉʂ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦ-ʩʯʝʪʥʦʛʦ ʯʘʩʪʦʪʦʤʝʨʘ 12 ʧʦ ʩʠʛʥʘʣʘʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʩ 

ʋʅʏ 10 (ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ 1) - ʩʤ. ʩʭʝʤʫ ʥʘ 

ʨʠʩ. 1. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʶʙʦʡ i-ʪʦʡ ʬʦʨʤʳ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʙʳʣʘ 

ʧʨʠʤʝʥʝʥʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ (ʨʝʣʝʡʥʘʷ ʩ ʥʘʩʳʱʝʥʠʝʤ), ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʙʫʞʜʝʥʠʝ ʚʩʝʭ n ʘʚʪʦʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʠ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʘʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʏʉʂ i-ʦʡ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʦʪ 

ʚʝʣʠʯʠʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʝʛʦ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ: 

                                        ʪʨ ʪʨ( , )i

ʝf f x l= . 

ʋʩʪʘʥʦʚʠʚʰʠʝʩʷ ʢʦʣʝʙʘʥʠʷ ʥʘ ʘʚʪʦʨʝʟʦʥʘʥʩʥʦʤ ʨʝʞʠʤʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʘʣʘʥʩʫ ʵʥʝʨʛʠʠ ʜʠʩʩʠʧʘʮʠʠ ʠ ʵʥʝʨʛʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ 

ʢʦʣʝʙʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʝʢʦʣʝʙʘʪʝʣʴʥʦʡ ʧʨʠʨʦʜʳ 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʚʦʟʙʫʞʜʘʪʴ ʢʘʢ ʠʟʛʠʙʥʳʝ, ʪʘʢ ʠ ʢʨʫʪʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ (ʥʘʧʨʠʤʝʨ, ʧʣʘʩʪʠʥʳ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʞʝʩʪʢʦʩʪʠ, 

ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʦʩʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʮʝʥʪʨʦʚ ʞʝʩʪʢʦʩʪʠ ʩʝʯʝʥʠʡ. 

 ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʏʉʂ) 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʨʝʞʠʤʘʭ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ï ʦʥʠ 



342 
 

ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʚʪʦʨʝʟʦʥʘʥʩʥʳʤ ʯʘʩʪʦʪʘʤ. 

ɼʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʷ ʦʭʚʘʪʳʚʘʝʪʩʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ï ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ, ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ 

ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʘʪʫʰʢʘʤʠ ʠʥʜʫʢʮʠʦʥʥʳʭ 

ʜʘʪʯʠʢʦʚ. ʋʩʪʘʥʦʚʠʚʰʠʝʩʷ ʢʦʣʝʙʘʥʠʷ ʥʘ ʘʚʪʦʨʝʟʦʥʘʥʩʥʦʤ ʨʝʞʠʤʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʘʣʘʥʩʫ ʵʥʝʨʛʠʠ ʜʠʩʩʠʧʘʮʠʠ ʠ ʵʥʝʨʛʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ 

ʢʦʣʝʙʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʝʢʦʣʝʙʘʪʝʣʴʥʦʡ ʧʨʠʨʦʜʳ, ʚʦʟʙʫʞʜʘʶʪʩʷ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʢʪʦʨ ʚʳʥʫʞʜʘʶʱʠʭ ʩʠʣ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʝʡ. 

 ʇʦʩʢʦʣʴʢʫ ʢʦʥʩʪʨʫʢʮʠʷ (ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ) ʚʢʣʶʯʘʝʪʩʷ ʚ 

ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʯʘʩʪʦʪʥʦ-ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʟʚʝʥʘ, ʪʦ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ 

{ f(t) } = { f (x, x) }  
 

ʙʫʜʝʪ ʙʣʠʟʢʦ ʢ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʚ ʩʤʳʩʣʝ ʙʣʠʟʦʩʪʠ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ çʘʚʪʦʨʝʟʦʥʘʥʩ ï 

ʨʝʟʦʥʘʥʩè ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ, ʧʦʨʦʞʜʘʝʤʳʭ ʜʚʠʞʝʥʠʝ ʦʜʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʷʚʣʝʥʠʶ ʘʚʪʦʨʝʟʦʥʘʥʩʘ ʚʝʣʠʯʠʥʘ ʢʣʠʨʬʘʢʪʦʨʘ ʢʦʣʝʙʘʥʠʡ 

(ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʦʪ ʛʘʨʤʦʥʠʯʝʩʢʦʡ, ʚʳʨʘʞʘʶʱʝʡ ʚʣʠʷʥʠʝ ʥʝʨʝʟʦʥʘʥʩʥʳʭ ʪʦʥʦʚ ʨʘʟʣʦʞʝʥʠʷ ʚ 

ʨʷʜ ʌʫʨʴʝ ʚʝʢʪʦʨʘ { f(t) }, ʚʳʟʚʘʥʥʳʭ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ) ʜʣʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʤʘʣʳʤ ʜʝʤʧʬʠʨʦʚʘʥʠʝʤ ʜʘʞʝ ʧʨʠ ʩʠʣʴʥʦ ʥʝʛʘʨʤʦʥʠʯʝʩʢʦʡ 

ʚʳʥʫʞʜʘʶʱʝʡ ʩʠʣʝ ʙʫʜʝʪ ʥʝʚʝʣʠʢʘ. 

 ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʶʙʦʡ i-ʪʦʡ ʬʦʨʤʳ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʙʳʣʘ 

ʧʨʠʤʝʥʝʥʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ (ʨʝʣʝʡʥʘʷ ʩ ʥʘʩʳʱʝʥʠʝʤ), ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʙʫʞʜʝʥʠʝ ʚʩʝʭ n ʘʚʪʦʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʠ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ. ɼʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʦʙʦʙʱʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʝʪʦʜʦʚ 

ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʘʪʝʥʪʥʦʛʦ ʧʦʠʩʢʘ, ʙʳʣʘ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʦʧʨʦʙʦʚʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʘʤʦʣʝʪʦʚ ʨʝʘʣʴʥʘʷ 
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ʩʠʩʪʝʤʘ ʩʠʣʦʚʦʟʙʫʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʚʝʨʢʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʦʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʣʘʥʝʨʘ 

ʩʘʤʦʣʝʪʘ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʪʘʣʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ 

ʧʦʣʫʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʯʘʩʪʦʪʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠʩʧʳʪʳʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʟʘʢʦʥʮʦʚʢʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʨʦʥʫ ʦʪ 

ʨʘʙʦʪʘʶʱʠʭ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ ʜʦ ʧʦʣʦʞʝʥʠʷ, ʢʦʛʜʘ ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʩʪʘʥʫʪ ʨʘʚʥʳ ʩʠʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʠʣʦʚʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ, ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʢʦʥʮʦʚʢʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʧʨʝʢʨʘʪʠʪʩʷ, ʧʨʠ 

ʵʪʦʤ ʧʨʝʢʨʘʪʠʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ ʚ ʩʪʦʨʦʥʫ ʦʜʥʦʛʦ ʠʟ 

ʠʥʜʫʢʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʡ ʠʥʜʫʢʮʠʦʥʥʳʡ ʜʘʪʯʠʢ 

ʧʨʝʢʨʘʪʠʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʕ.ɼ.ʉ. ʠʥʜʫʢʮʠʠ, ʘ ʋʅʏ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʧʦʣʝʟʥʳʡ 

ʩʠʛʥʘʣ ʜʣʷ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ. ʉʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ ʧʨʝʢʨʘʪʠʪʩʷ (ʩʪʘʥʝʪ ʨʘʚʥʦʡ ʥʫʣʶ) ʠ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʫʧʨʫʛʦʩʪʠ ʥʘʯʥʝʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ ï ʚ 

ʥʝʡʪʨʘʣʴʥʦʝ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ ʧʨʦʡʜʝʪ 

ʥʝʡʪʨʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʥʘ ʢʨʦʥʰʪʝʡʥʝ, 

ʪʦʞʝ ʧʨʦʡʜʝʪ ʥʝʡʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʯʥʝʪ ʧʨʠʙʣʠʞʘʪʴʩʷ ʚ ʜʨʫʛʦʤʫ 

ʠʥʜʫʢʮʠʦʥʥʦʤʫ ʜʘʪʯʠʢʫ.  

 ʇʨʠ ʵʪʦʤ ʩʥʦʚʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʝʧʦʜʚʠʞʥʦ 

ʟʘʢʨʝʧʣʝʥʥʳʤ ʠʥʜʫʢʮʠʦʥʥʳʤ ʜʘʪʯʠʢʦʤ ʠ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ. ʇʨʠ ʵʪʦʤ ʚ 

ʠʥʜʫʢʮʠʦʥʥʦʤ ʜʘʪʯʠʢʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʙʣʠʟʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ, ʚʦʟʥʠʢʥʝʪ 

ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ (ʕ.ɼ.ʉ.) ʠʥʜʫʢʮʠʠ. ʉ ʵʪʦʛʦ 

ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʜʘʪʯʠʢʘ ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʕ.ɼ.ʉ. ʠʥʜʫʢʮʠʠ ʧʦʜʘʝʪʩʷ ʥʘ ʫʩʠʣʠʪʝʣʴ 

ʚʦʟʙʫʞʜʝʥʠʷ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ. ʇʦʣʝʟʥʳʡ ʩʠʛʥʘʣ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʋʅʏ ʠ ʧʦʜʘʝʪʩʷ ʩ 

ʢʘʩʢʘʜʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʯʝʨʝʟ ʬʘʟʦʠʥʚʝʨʪʦʨ (ʬʘʟʦʚʨʘʱʘʪʝʣʴ) ʥʘ ʦʙʤʦʪʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʣʠ ʚʝʨʭʥʠʭ, ʠʣʠ ʥʠʞʥʠʭ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ. 

ɿʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʵʪʦʪ ʚʪʦʨʦʡ ʧʦʣʫʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʩʠʣʦʚʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ ʩʦʟʜʘʶʪ ʧʘʨʫ ʩʠʣ ʚ ʚʠʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ. ʇʘʨʘ ʩʠʣ ʚ ʚʠʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʟʜʝʡʩʪʚʫʷ 
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ʥʘ ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʥʘʢʣʘʜʢʠ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʟʘʢʦʥʮʦʚʢʘʭ ʩʠʣʦʧʝʨʝʜʘʶʱʝʛʦ 

ʨʳʯʘʛʘ, ʚʳʟʳʚʘʶʪ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʫʢʘʟʘʥʥʦʛʦ 

ʩʠʣʦʧʝʨʝʜʘʶʱʝʛʦ ʨʳʯʘʛʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ 

ʧʦʣʫʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ, ʩʪʦʨʦʥʫ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ï ʠʟʛʠʙ 

ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʘ ʤʝʩʪʘ ʟʘʜʝʣʢʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ ʧʦʣʫʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ, ʩʪʦʨʦʥʫ. 

 ʀ ʚʦ ʚʪʦʨʦʡ ʧʦʣʫʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʠʟʛʠʙ ʧʨʦʠʩʭʦʜʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

ʞʝʩʪʢʦʩʪʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. ʊʘʢ, ʢʘʢ ʧʣʝʯʠ ʩʠʣʦʧʝʨʝʜʘʶʱʝʛʦ ʨʳʯʘʛʘ ʨʘʚʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʞʝʩʪʢʦʩʪʠ, ʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ ʠʤʝʶʪ 

ʠʜʝʥʪʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦ ʩʠʣʳ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʢʘʞʜʦʝ ʧʣʝʯʦ ʩʠʣʦʧʝʨʝʜʘʶʱʝʛʦ ʨʳʯʘʛʘ ʙʫʜʫʪ 

ʨʘʚʥʳ.  

 ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʟʘʢʦʥʮʦʚʢʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʨʦʥʫ ʦʪ 

ʨʘʙʦʪʘʶʱʠʭ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ ʜʦ ʧʦʣʦʞʝʥʠʷ, ʢʦʛʜʘ ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ 4 ʩʪʘʥʫʪ ʨʘʚʥʳ ʩʠʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ, ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʢʦʥʮʦʚʢʠ 

ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʧʨʝʢʨʘʪʠʪʩʷ, ʧʨʠ ʵʪʦʤ ʧʨʝʢʨʘʪʠʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʤʘʛʥʠʪʘ ʚ ʩʪʦʨʦʥʫ ʦʜʥʦʛʦ ʠʟ ʠʥʜʫʢʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʡ 

ʠʥʜʫʢʮʠʦʥʥʳʡ ʜʘʪʯʠʢ ʧʨʝʢʨʘʪʠʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʕ.ɼ.ʉ. ʠʥʜʫʢʮʠʠ, ʘ ʋʅʏ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ - ʧʦʣʝʟʥʳʡ ʩʠʛʥʘʣ ʜʣʷ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ. ʉʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 

ʚʠʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ 

ʧʨʝʢʨʘʪʠʪʩʷ (ʩʪʘʥʝʪ ʨʘʚʥʦʡ ʥʫʣʶ) ʠ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ 

ʫʧʨʫʛʦʩʪʠ ʩʥʦʚʘ ʥʘʯʥʝʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ ï ʚ ʥʝʡʪʨʘʣʴʥʦʝ 

ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ ʧʨʦʡʜʝʪ ʥʝʡʪʨʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

(ʠ ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ 

ʠ ʧʝʨʚʳʡ ʧʦʣʫʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ), ʘ ʧʦʩʪʦʷʥʥʳʡ ʤʘʛʥʠʪ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʥʘ 

ʢʨʦʥʰʪʝʡʥʝ, ʪʦʞʝ ʧʨʦʡʜʝʪ ʥʝʡʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʯʥʝʪ ʧʨʠʙʣʠʞʘʪʴʩʷ ʚ 

ʜʨʫʛʦʤʫ ʠʥʜʫʢʮʠʦʥʥʦʤʫ ʜʘʪʯʠʢʫ.  

 ʇʨʦʮʝʩʩ ʚʚʝʜʝʥʠʷ ʚ ʨʘʙʦʪʫ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʚ 

ʧʝʨʚʳʡ ʧʦʣʫʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ, ʧʦʚʪʦʨʠʪʩʷ. 
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 ʇʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʯʘʩʪʦʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʯʘʩʪʦʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʏʉʂ) ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʬʠʟʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʙʫʞʜʘʶʪʩʷ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʚ 

ʦʙʲʝʢʪʝ ʢʦʥʪʨʦʣʷ (ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʧʦ ɻʆʉʊ 23829-85, ɻʆʉʊ 15467-79 ʠ ʧʦ 

ʨʫʢʦʚʦʜʷʱʝʤʫ ʜʦʢʫʤʝʥʪʫ ʈɼ 25.002-80 ʢʘʢ ʨʝʟʦʥʘʥʩʥʳʡ ʤʝʪʦʜ 

ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ (ʄʅʂ)).  

 ʈʝʟʦʥʘʥʩʥʳʡ ʄʅʂ ʦʩʥʦʚʘʥ ʥʘ ʚʦʟʙʫʞʜʝʥʠʠ ʘʚʪʦʨʝʟʦʥʘʥʩʥʳʭ ʫʧʨʫʛʠʭ 

ʢʦʣʝʙʘʥʠʡ ʚ ʦʙʲʝʢʪʝ ʢʦʥʪʨʦʣʷ ʠʣʠ ʝʛʦ ʯʘʩʪʠ ʠ ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʝʙʘʥʠʡ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʝʟʦʥʘʥʩʥʦʛʦ ʄʅʂ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʨʝʟʦʥʘʥʩʥʳʭ ʢʦʣʝʙʘʥʠʡ: 

 - ʯʘʩʪʦʪʘ f ʩʦʙʩʪʚʝʥʥʳʭ (ʘʚʪʦʨʝʟʦʥʘʥʩʥʳʭ) ʢʦʣʝʙʘʥʠʡ; 

 - ʘʤʧʣʠʪʫʜʘ ɸ ʢʦʣʝʙʘʥʠʡ. 

 ʈʝʞʠʤ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʞʠʤ ʚʳʥʫʞʜʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ, ʥʘ ʢʦʪʦʨʦʤ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚʳʥʫʞʜʘʶʱʠʭ ʩʠʣ ʥʝ ʷʚʣʷʶʪʩʷ 

ʷʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʚʨʝʤʝʥʠ, ʘ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʩʦʩʪʦʷʥʠʷ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʦʙʦʙʱʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʩʢʦʨʦʩʪʝʡ) ʩʘʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 ɼʣʷ ʦʜʥʦʤʝʨʥʳʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʦʟʙʫʞʜʝʥʠʷ i-

ʪʦʡ ʚʳʩʰʝʡ ʬʦʨʤʳ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʥʝʯʝʪʥʳʤ ʯʠʩʣʦʤ 

ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʡ ʚʦʟʙʫʞʜʘʶʱʝʡ ʩʠʣʳ ʈ(t) ʠ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

 ʋʢʘʟʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʘʧʧʘʨʘʪʫʨʦʡ ʢʦʥʪʨʦʣʷ ʠ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʝʪʩʷ ʧʦ ʚʳʧʦʣʥʷʝʤʳʤ ʬʫʥʢʮʠʷʤ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ: ʟʘʜʘʶʱʫʶ (ʠʣʠ ʫʧʨʘʚʣʷʶʱʫʶ), ʧʨʝʦʙʨʘʟʫʶʱʫʶ, 

ʫʩʠʣʠʪʝʣʴʥʫʶ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ, ʚʳʧʦʣʥʷʶʱʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ 

ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ.  

 ɺ ʢʦʤʧʣʝʢʪ ʘʧʧʘʨʘʪʫʨʳ ʠʟʤʝʨʝʥʠʡ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ: 

 - ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʯʝʪʯʠʢʠ ʠʤʧʫʣʴʩʦʚ (ʨʝʛʠʩʪʨʘʪʦʨʳ); 
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 - ʯʘʩʪʦʪʦʤʝʨʳ ʵʣʝʢʪʨʦʥʥʦ-ʩʯʝʪʥʳʝ; 

 - ʠʥʜʫʢʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ; 

 - ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ 

(ʬʘʟʦʠʥʚʝʨʪʦʨʳ ʠʣʠ ʬʘʟʦʚʨʘʱʘʪʝʣʠ); 

 - ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʠʣʠʪʝʣʠ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ (ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʢʘʩʢʘʜʘʤʠ 

ʩʦʛʣʘʩʦʚʘʥʠʷ). 

 ɼʘʥʥʳʝ ʧʨʠʙʦʨʳ ʜʦʣʞʥʳ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʙʫʝʤʫʶ ʚʝʣʠʯʠʥʫ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʠʤ 

ʯʘʩʪʦʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ. ʇʨʠ ʵʪʦʤ ʜʘʪʯʠʢʠ ʜʦʣʞʥʳ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠʟʤʝʨʷʝʤʫʶ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʚ ʚʝʣʠʯʠʥʫ, 

ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʠʙʦʨʝ (ʦʩʥʦʚʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʠʤʝʥʷʝʤʳʭ ʜʘʪʯʠʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʭʦʜʥʦʡ 

ʚʝʣʠʯʠʥʳ (ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ) ʦʪ ʚʳʭʦʜʥʦʡ (ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ 

ï ɽ.ʈ.ʉ.).   

 ʇʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʏʉʂ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʤʦʞʥʦ 

ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʩʠʛʥʘʣʘ ʚ ʚʠʜʝ ʕ.ɼ.ʉ. 

ʠʥʜʫʢʮʠʠ ʩ ʠʥʜʫʢʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ ʚʝʣʦʩʠʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ), ʘ ʠʤʝʥʥʦ, ʟʘ ʩʯʝʪ ʝʛʦ ʫʩʠʣʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ɸ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ). 

 ʋʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ) 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ ʢ 

ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ ʥʘʢʣʘʜʢʘʤ ʩʠʣʦʧʝʨʝʜʘʶʱʝʛʦ ʨʳʯʘʛʘ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ 

ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʪʦʥʘ ʢʦʣʝʙʘʥʠʡ. ʆʜʥʘʢʦ 

ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʤʝʥʴʰʠʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʠʣʦʚʳʤʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ ʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʞʝʩʪʢʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠéééééé 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʘʪʝʥʪʥʦʛʦ ʧʦʠʩʢʘ, ʤʦʞʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʝʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʩʠʣʦʚʦʟʙʫʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʩʪʘʪʠʢʦ-
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ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʪʘʣʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʧʦʣʫʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʯʘʩʪʦʪʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʋʩʪʘʪʢʫʚʘʥʥʷ [10] ʜʣʷ ʟʙʫʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʢʨʠʣʘ ʟ ʚʣʘʩʥʦʶ ʯʘʩʪʦʪʦʶ (ʟʘ 

ʚʠʛʠʥʥʦʶ ʪʘ ʢʨʫʪʠʣʴʥʦʶ ʬʦʨʤʘʤʠ ï ʨʠʩ. 3) ʤʽʩʪʠʪʴ (ʷʢ ʚʘʨʽʘʥʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ) ʜʚʽ ʧʘʨʠ ʩʠʣʦʚʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ 

(ʝʣʝʢʪʨʦʚʽʙʨʘʪʦʨʽʚ) 1, ʢʦʞʥʘ ʟ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʩʠʣʦʚʽʡ ʦʩʥʦʚʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʤʝʭʘʥʽʟʤʘʭ 2, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʟʘʟʦʨ ʤʽʞ ʩʠʣʦʧʝʨʝʜʘʶʯʠʤ 

ʚʘʞʝʣʝʤ 3 (ʟʘʢʨʽʧʣʝʥʠʤ ʞʦʨʩʪʢʦ ʥʘ ʚʠʧʨʦʙʦʚʫʚʘʥʦʤʫ ʦʙ'ʻʢʪʽ ʢʦʥʪʨʦʣʶ - ʥʘ 

ʢʨʠʣʽ 4) ʽ ʟʘʟʥʘʯʝʥʠʤʠ ʩʠʣʦʚʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ 1 ʚ ʢʦʞʥʽʡ ʟ ʧʘʨ. 

 

ʈʠʩ. 3 ï ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʢʨʠʣʽ ʣʽʪʘʢʘ ʪʠʧʫ ʉʫ-25 ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ 

ʟʙʫʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʢʨʠʣʘ ʟ ʚʣʘʩʥʦʶ ʯʘʩʪʦʪʦʶ (ʟʘ ʚʠʛʠʥʥʦʶ ʪʘ ʢʨʫʪʠʣʴʥʦʶ 

ʬʦʨʤʘʤʠ) 

 

 ɼʦ ʩʢʣʘʜʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʟʙʫʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʢʨʠʣʘ ʟ ʚʣʘʩʥʦʶ 

ʯʘʩʪʦʪʦʶ (ʟʘ ʚʠʛʠʥʥʦʶ ʪʘ ʢʨʫʪʠʣʴʥʦʶ ʬʦʨʤʘʤʠ) ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʽʥʜʫʢʮʽʡʥʽ 

ʜʘʪʯʠʢʠ 5, ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʩʠʣʦʚʽʡ ʨʘʤʽ 6, ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʤʝʭʘʥʽʟʤʽ 7, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʟʘʟʦʨ ʤʽʞ ʥʠʤʠ ʡ ʧʦʩʪʽʡʥʠʤ ʤʘʛʥʽʪʦʤ 8, ʷʢʠʡ 
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ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʽʥʜʫʢʮʽʡʥʠʤʠ ʜʘʪʯʠʢʘʤʠ 5. ɿʘʟʥʘʯʝʥʠʡ 

ʤʝʭʘʥʽʟʤ 7 ʤʦʞʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʽʥʜʫʢʮʽʡʥʽ ʜʘʪʯʠʢʠ 5 ʷʢ ʫʟʜʦʚʞ ʦʙ'ʻʢʪʘ 

ʢʦʥʪʨʦʣʶ 4 (ʧʦ ʦʩʽ ʞʦʨʩʪʢʦʩʪʽ ï ɺ.ɾ.), ʪʘʢ ʽ ʧʦʧʝʨʝʢ (ʫʟʜʦʚʞ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ 

ʩʠʣʦʧʝʨʝʜʘʶʯʦʛʦ ʚʘʞʝʣʷ 3). ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʧʦʩʪʽʡʥʠʡ ʤʘʛʥʽʪ 8 ʚʠʥʝʩʝʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʨʦʥʰʪʝʡʥʘ 9 ʽʟ ʟʦʥʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ N/S, ʩʪʚʦʨʶʚʘʥʦʛʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ 1. ʊʘʢ ʩʘʤʦ ʜʦ ʩʢʣʘʜʫ ʟʘʟʥʘʯʝʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ 

ʟʙʫʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʢʨʠʣʘ ʟ ʚʣʘʩʥʦʶ ʯʘʩʪʦʪʦʶ (ʟʘ ʚʠʛʠʥʥʦʶ ʪʘ ʢʨʫʪʠʣʴʥʦʶ 

ʬʦʨʤʘʤʠ) ʚʭʦʜʷʪʴ: ʧʽʜʩʠʣʶʚʘʯ 10 ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ (ʇʅʏ), ʬʘʟʦʽʥʚʝʨʪʦʨ 11 (ʱʦ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʇʅʏ 10), ʝʣʝʢʪʨʦʥʥʦ-ʣʽʯʠʣʴʥʠʡ ʯʘʩʪʦʪʦʤʽʨ 12, ʜʞʝʨʝʣʘ 

ʩʪʨʫʤʫ 13 ʽ 14 (ʚʽʜʧʦʚʽʜʥʦ, ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 27 ɺ ï ʜʣʷ ʞʠʚʣʝʥʥʷ ʇʅʏ 10, ʽ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʥʘʧʨʫʛʦʶ 220 ɺ  50 ɻʮ ï ʜʣʷ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʣʽʯʠʣʴʥʦʛʦ 

ʯʘʩʪʦʪʦʤʽʨʘ 12) ʽ ʢʦʤʫʪʫʶʯʽ ʜʨʦʪʠ 15 (ʜʠʚ. ʨʠʩ. 3). 

 ʅʘ ʟʘʢʽʥʮʽʚʢʘʭ ʩʠʣʦʧʝʨʝʜʘʶʯʦʛʦ ʚʘʞʝʣʷ 3 ʟʘʢʨʽʧʣʝʥʽ ʬʝʨʦʤʘʛʥʽʪʥʽ 

ʥʘʢʣʘʜʢʠ 16, ʘ ʩʧʝʮʽʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ 2, ʥʘ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʽ ʩʠʣʦʚʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ 

1, ʱʦ ʟʘʢʨʽʧʣʝʥʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʥʘ ʩʠʣʦʚʠʭ ʦʧʦʨʘʭ 17 (ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʩʠʣʦʚʦʾ ʦʩʥʦʚʠ), ʷʢʽ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʩʠʣʦʚʽʡ ʨʘʤʽ 18 (ʥʘʧʨʠʢʣʘʜ, ʥʘ 

ʛʽʜʨʦʧʽʜʡʦʤʥʠʢʘʭ ï ʷʢ ʚʘʨʽʘʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ).  

 ɿʘʟʥʘʯʝʥʠʡ ʚʘʨʽʘʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʦʨʫʰʝʥʥʷ ʚʠʛʠʥʥʠʭ ʽ ʢʨʫʪʠʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʢʨʠʣʘ 4 ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 4-5. 

 ʆʩʦʙʣʠʚʽʩʪʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʻ 

ʪʝ, ʱʦ ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʟʙʫʜʞʫʚʘʪʠ ʷʢ ʚʠʛʠʥʥʽ, ʪʘʢ ʽ ʢʨʫʪʠʣʴʥʽ 

ʢʦʣʠʚʘʥʥʷ ʢʨʠʣʘ 4 ʚʽʜʥʦʩʥʦ ʦʩʽ ʞʦʨʩʪʢʦʩʪʽ (ɺ.ɾ.) [11].  

ɿʙʫʜʞʝʥʥʷ ʚʠʛʠʥʥʠʭ ʢʦʣʠʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʘʨʦʶ ʩʠʣ, ʩʪʚʦʨʶʚʘʥʠʭ ʧʦ 

ʯʝʨʟʽ ʧʦʧʘʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚʝʨʭʥʽʤʠ ʡ ʥʠʞʥʽʤʠ ʩʠʣʦʚʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ 

1 (ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʚʽʜʩʪʘʥʽ l/2 ʚʽʜʥʦʩʥʦ ɺ.ɾ. ʪʘ ʥʘ ʚʽʜʩʪʘʥʽ l ʤ̔ ʞ ʩʦʙʦʶ ʚ 

ʧʣʦʱʠʥʽ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʩʠʣʦʧʝʨʝʜʘʶʯʦʛʦ ʚʘʞʝʣʷ 3), ʘ ʟʙʫʜʞʝʥʥʷ ʢʨʫʪʠʣʴʥʠʭ 

ʢʦʣʠʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʘʨʦʶ ʩʠʣ, ʩʪʚʦʨʶʚʘʥʠʭ ʧʦ ʯʝʨʟʽ ʜʽʘʛʦʥʘʣʴʥʦ 

ʧʨʦʪʠʣʝʞʥʠʤʠ ʩʠʣʦʚʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ 1 (ʜʠʚ. ʨʠʩ. 4). ʇʨʠ ʮʴʦʤʫ 

ʩʠʣʦʧʝʨʝʜʘʶʯʠʡ ʚʘʞʠʣʴ 3 ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʢʨʠʣʽ 4 
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ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʡʦʛʦ ʦʩʽ ʞʦʨʩʪʢʦʩʪʽ ï ʧʦʟ. çɺ.ɾ.è ʪʘʢ, ʱʦʙ ʡʦʛʦ ʧʣʝʯʽ ʙʫʣʠ 

ʨʽʚʥʠʤʠ l/2 ʤʽʞ ʩʦʙʦʶ ʚʽʜʥʦʩʥʦ ɺ.ɾ. (ʜʠʚ. ʨʠʩ. 5). 

 ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʟʙʫʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ 

ʧʝʨʝʤʠʢʘʥʥʷʤ ʢʘʥʘʣʽʚ ʧʽʜʩʠʣʶʚʘʯʘ 10 ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʩʢʘʜʫ 

ʫʟʛʦʜʞʝʥʥʷ 19, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʇʅʏ 10) ʯʝʨʝʟ ʬʘʟʦʽʥʚʝʨʪʦʨ 11 ʟ ʧʦʜʘʯʝʶ 

ʥʘʧʨʫʛʠ ʚʽʜ ʇʅʏ 10 ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʩʠʣʦʚʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ 1 ʫ ʙʣʦʢʘʭ. 

 ɿʘʤʽʨ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ (ʏɺʂ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʥʥʦ-ʣʽʯʠʣʴʥʦʛʦ ʯʘʩʪʦʪʦʤʽʨʘ 12 ʧʦ ʩʠʛʥʘʣʘʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ ʇʅʏ 10 

(ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʩʠʣʦʚʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ 1) ï ʜʠʚ. ʩʭʝʤʫ ʥʘ ʨʠʩ. 3. 
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ʂʆʅʎɽʇʎɯʗ ʇʆɹʋɼʆɺʀ NGN 

 

ʂʦʯʫʨʘ ʄʘʨʠʥʘ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʚʝʜʝʥʥʷ. NGN(ʤʝʨʝʞʘ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ) - ʤʝʨʝʞʘ ʟ ʢʦʤʫʪʘʮʽʻʶ 

ʧʘʢʝʪʽʚ, ʧʨʠʜʘʪʥʘ ʜʣʷ ʥʘʜʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʝʟʣʽʯʽ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʝʨʝʜʫʤʦʚʘ ʤʠ ʧʦʷʚʠ NGN ʙʫʣʠ: ʚʫʟʴʢ ʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞ, 

ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪ ʽ ʚʠʜʽʣʝʥʠʭ ʤʝʨʝʞ ʪ ʘ ʚʠʪʨʘʪʠ ʥ ʘ ʫʪʨʠʤʘʥʥʷ 

ʨʽʟʥʦ ʤʘʾʪʪʷ ʤʝʨʝʞ.  

ʄʝʪʘ. ɺ ʦʩʥʦʚ ʫ ʢʦʥʮʝʧʮʽʾ ʧʦʙʫʜʦʚʠ NGN ʧʦʢʣʘʜʝʥʦ ʽʜʝʶ ʧʨʦ ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʝʨʝʞ ʽ, ʷʢ ʘ ʙ ʜʦʟʚʦʣʷʣ ʘ ʧʝʨʝʥʦʩʠʪʠ ʙʫʜʴ-ʷʢ ʽ ʚʠʜʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʘʢ ʽ ʷʢ ʤʦʚʣʝʥʥʷ, ʜʘʥ ̔ , ʚʽʜʝʦ , ʘʫʜʽʦ, ʛʨʘʬʽʢ ʫ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʩʘʤʦ ʛʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨ ʘ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ.  

ɯʜʝʦʣʦʛʽʯʥʠ ʤʠ ʧʨʠʥʮʠʧʘ ʤʠ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʽ NGN ʙʫʣʦ ʥʘʩʪʫʧʥʝ: 

Å ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞ ̔  ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʠʤ ʽ 

ʟʨʫʯʥʠʤ ʙʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʩʠʩʪʝʤ 

Å ʉʧʦʯʘʪʢ ʫ ʙʫʜʫʻʪʴʩʷ ʙʘʟʦʚ ʘ ʧʘʢʝʪʥ ʘ ʪʨʘʥʩ ʧʦʨʪʥ ʘ ʤʝʨʝʞ ʘ, ʘ ʧʦʪʽʤ 

ʧʦʚʝʨʭ ʮʽʻʾ ʤʝʨʝʞ ʽ ʙʫʜʫʻʪʴʩʷ ʧʦʪʫʞʥʠ ʡ ʢʦʤʧʣʝʢʩ ʩʝʨʚʽʩʽʚ. 

 

ʈʠʩ.1. ɽʚʦʣʶʮʽʷ ʚʽʜ ʤʦʜʝʣ ̔  ISO/OSI ʜʦ NGN 
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NGN ʦʭʦʧʣʶ ̒  ʨʽʟʥʦ ʤʘʥʽʪʥ ʽ ʪʠʧʠ ʤʝʨʝʞ: ʚʽʜ ʜʨʦʪʦʚʦʛʦ ʜʦ ʙʝʟ ʜʨʦʪʦʚʦʛʦ, ʽ 

ʚʽʜ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ, ʽ ʚʦʥ ʘ ʧʝʨʝʜʘʚʘʪʠʤʝ ʨʽʟʥʦ ʤʘʥʽʪʥ ʽ 

ʨʽʟʥ ʽ ʧʦʩʣʫʛʠ ʯʝʨʝ ʟ ʟʘʛʘʣʴʥ ʫ ʪ ʘ ʚʽʜʢʨʠʪ ʫ ʤʝʨʝʞʝʚ ʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

 ʈʝʟʫʣʴʪʘʪ. NGN ʚʢʣʶʯʘ ̒  ʚ ʩʝʙʝ ʯʦʪʠʨʠ ʨʽʚʥʽ: 

 

 

ʈʠʩ. 2ɸʨʭʽʪʝʢʪʫʨ ʘ ʤʝʨʝʞ ̔  NGN 

ʆʪʞʝ, ʨʦʟʛʣʷʥʝʤʦ ʙʝʟ ʧʦʩʝʨʝʜʥʴʦ ʢʦʞʝʥ ʟ ʮʠʭ ʨʽʚʥʽ ʚ ʜʝʪʘʣʴʥʽʰʝ: 

1. ʆʩʪʘʥʥʽʤ ʨʽʚʥʝʤ NGN ʧʨʠʡʥʷ ʪʦ ʚʚʘʞʘʪʠ ʧʨʠʢʣʘʜʥʠ ʡ ʨʽʚʝʥʴ. ʁʦʛʦ 

ʟʘʚʜʘʥʥʷ - ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʴʦʛʦ ʩʧʝʢʪʨ ʘ ʧʦʩʣʫʛ, ʜʦʩʪʫʧʥʦʛʦ ʥ ʘ ʤʝʨʝʞʘʭ 

ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ. ɯʜʝʦʣʦʛʽʷ ʧʦʙʫʜʦʚʠ NGN ʟʘʙʝʟʧʝʯʫ ̒  ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ 

ʘʙʦʥʝʥʪʘʤ ʧʦʩʣʫʛ Triple-Play (ʧʝʨʝʜʘʯ ʘ ʤʦʚʠ, ʜʘʥʠʭ ʽ ʚʽʜʝʦ ) ʥ ʘ ʙʘʟ ʽ 

ʤʫʣʴʪʠ ʩʝʨʚʽʩʥʠʭ ʤʝʨʝʞ, ʩʪʚʦʨʶʚʘʥʠʭ ʰʣʷʭʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ ʤʝʨʝʞ 

ʝʣʝʢʪʨʦ ʟʚ'ʷʟʢʫ. 

ʇʝʨʝʭʽʜ ʜʦ NGN ʚʽʜʢʨʠʚʘ ̒  ʧʨʘʢʪʠʯʥʦ ʥʝ ʦʙʤʝʞʝʥ ʽ ʤʦʞʣʠʚʦʩʪ ʽ ʧʦ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ ʽ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ. ʋ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʨʝʞʘʭ ʪʘʢ ʽ 

ʧʦʩʣʫʛʠ ʥʘʜʘʶʪʴʩʷ ʣʦʢʘʣʴʥʠ ʤʠ ʦʧʝʨʘʪʦʨʘ ʤʠ, ʽ ʾʭ ʧʽʜʢʣʶʯʝʥʥʷ ʥʝ ʨʽʜʢʦ ʚʠʤʘʛʘ ̒  

ʚʝʣʠʢʠʭ ʪʠʤʯʘʩʦʚʠʭ ʘʙʦ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ. 

2. ʈʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʣʫʛʘ ʤʠ ʚʽʜʧʦʚʽʜʘ ̒  ʟ ʘ ʥʘʜʘʥʥʷ ʢʽʥʮʝʚʦʤ ʫ 

ʢʦʨʠʩʪʫʚʘʯʝʚ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʽ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʮ ʽ ʧʦʩʣʫʛʠ 
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ʟʘʮʽʢʘʚʣʷʪʴ ʡʦʛʦ, ʟʘʣʝʞʠʪʴ ʧʦʜʘʣʴʰʠ ʡ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ. ʇʝʨʝʭʽʜ ʜʦ NGN 

ʚʽʜʢʨʠʚʘ ̒  ʧʨʘʢʪʠʯʥʦ ʥʝ ʦʙʤʝʞʝʥ ʽ ʤʦʞʣʠʚʦʩʪ ʽ ʧʦ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ ʽ ʜʣʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ. ʋ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʨʝʞʘʭ ʪʘʢ ʽ ʧʦʩʣʫʛʠ ʥʘʜʘʶʪʴʩʷ 

ʣʦʢʘʣʴʥʠ ʤʠ ʦʧʝʨʘʪʦʨʘ ʤʠ, ʽ ʾʭ ʧʽʜʢʣʶʯʝʥʥʷ ʥʝ ʨʽʜʢʦ ʚʠʤʘʛʘ ̒  ʚʝʣʠʢʠʭ 

ʪʠʤʯʘʩʦʚʠʭ ʘʙʦ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ. ʋ ʨʘʟ ̔  ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ IP-

ʩʝʨʝʜʦʚʠʱ ʘ ʽʩʥʫ ̒  ʻʜʠʥʠ ʡ ʥʘʙʽʨ ʧʦʩʣʫʛ ʜʣʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʄʝʭʘʥʽʟʤ ʾʭ 

ʧʽʜʢʣʶʯʝʥʥʷ ʪʘʢʦʞ ʧʦʤʽʪʥʦ ʩʧʨʦʱʫʻʪʴʩʷ: ʜʦʩʪʘʪʥʴʦ ʚʠʙʨʘʪʠ ʮʽʢʘʚ ʫ ʧʦʩʣʫʛ ʫ ʟ ʽ 

ʩʧʠʩʢ ʫ ʽ ʧʦʩʣʘʪʠ ʚʽʜʧʦʚʽʜʥʠ ʡ ʟʘʧʠʪ. ɺʞʝ ʩʴʦʛʦʜʥ ʽ ʧʦʧʫʣʷʨʥ ʽ ʥʦʚ ʽ 

ʰʠʨʦʢʦʩʤʫʛʦʚ ʽ ʧʦʩʣʫʛʠ: çʚʽʜʝʦ ʥ ʘ ʚʠʤʦʛʫè, çʨʦʟʰʠʨʝʥʝ ʪʝʣʝʙʘʯʝʥʥʷè (ʊɹ 

ɯʥʪʝʨʥʝʪ), ʊɹ - ʢʦʤʝʨʮʽʷ ʪʦʱʦ.  

ʉʝʨʚʝʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʘʤʝ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʷʢ 

ʫʩʝʨʝʜʠʥ ʽ, ʪʘʢ ʽ ʟ ʘ ʤʝʞʘ ʤʠ ʩʘʤʦ ʾ ʤʝʨʝʞ ʽ (ʚʝʙ-ʩʝʨʚʝʨʠ, ʩʝʨʚʝʨʠ, ʱʦ ʥʘʣʝʞʘʪʴ 

ASP-ʧʨʦʚʘʡʜʝʨʘʤ). ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʣʫʛʘ ʤʠ ʪʘʢʦʞ ʻ 

ʽʥʬʦʨʤʘʮʽʡʥ ʽ ʮʝʥʪʨʠ ʘʙʦ ʮʝʥʪʨʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʣʫʛʘ ʤʠ (data centers, servʽces 

control poʽnt) ð ʮʝ ʚʣʘʩʥ ʽ ʽʥʬʦʨʤʘʮʽʡʥ ʽ ʨʝʩʫʨʩʠ ʤʝʨʝʞ ʽ, ʥ ʘ ʦʩʥʦʚ ʽ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʋ ʪʘʢʠʭ ʮʝʥʪʨʘʭ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ 

ʽʥʬʦʨʤʘʮʽʷ ʜʚʦʭ ʪʠʧʽʚ: 

¶ ʽʥʬʦʨʤʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯ ʘ, ʪʦʙ ʪʦ ʪ ʽ ʜʘʥ ̔ , ʷʢ ̔  ʙʝʟ ʧʦʩʝʨʝʜʥʴʦ ʮʽʢʘʚʣʷʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽ ʚ ʤʝʨʝʞʽ; 

¶ ʜʦʧʦʤʽʞʥ ʘ ʩʣʫʞʙʦʚ ʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢ ʘ ʜʦʟʚʦʣʷ ̒  ʥʘʜʘʚʘʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʜʘʪʢʦʚ ʽ ʧʦʩʣʫʛʠ. 

ʇʨʠʢʣʘʜʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽ ʚ ʧʝʨʰʦʛʦ ʪʠʧ ʫ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʚʝʙ-

ʧʦʨʪʘʣʠ, ʥ ʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥ ʘ ʨʽʟʥʦ ʤʘʥʽʪʥ ʘ ʜʦʚʽʜʢʦʚ ʘ ʽʥʬʦʨʤʘʮʽʷ ʡ ʥʦʚʠʥʠ, 

ʽʥʬʦʨʤʘʮʽʷ ʝʣʝʢʪʨʦ ʥʥʠʭ ʤʘʛʘʟʠʥʽ ʚ ʪʦʱʦ. ʈʘʥʽʰʝ ʚ ʪʝʣʝʬʦʥʥʠʭ ʤʝʨʝʞʘʭ ʨʦʣʴ 

ʪʘʢʠʭ ʮʝʥʪʨʽ ʚ ʚʽʜʽʛʨʘʚʘʣʠ ʩʣʫʞʙʠ ʝʢʩʪʨʝʥʦʛʦ ʚʠʢʣʠʢ ʫ (ʥʘʧʨʠʢʣʘʜ, ʤʽʣʽʮʽʾ, 

ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ) ʽ ʜʦʚʽʜʢʦʚ ʽ ʩʣʫʞʙʠ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽ ʡ ʽ ʧʽʜʧʨʠʻʤʩʪ ʚ ð 

ʚʦʢʟʘʣʽ ʚ, ʘʝʨʦʧʦʨʪʽ ʚ, ʤʘʛʘʟʠʥʽ ʚ ʪʦʱʦ. ʋ ʪʝʣʝʚʽʟʽʡʥʠʭ ʤʝʨʝʞʘʭ ʪʘʢʠ ʤʠ ʮʝʥʪʨʘ ʤʠ 

ʙʫʣʠ ʪʝʣʝʩʪʫʜʽʾ, ʷʢ ʽ ʧʦʩʪʘʚʣʷʣʠ çʞʠʚʫè ʢʘʨʪʠʥʢ ʫ ʘʙʦ ʞ ʚʽʜʪʚʦʨʶʚʘʣʠ ʨʘʥʽʰʝ 

ʟʘʧʠʩʘʥ ʽ ʩʶʞʝʪʠ ʘʙʦ ʬʽʣʴʤʠ. 
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ɼʦ ʨʝʩʫʨʩʽ ʚ ʜʨʫʛʦʛʦ ʪʠʧ ʫ ʥʘʣʝʞʘʪʴ, ʥʘʧʨʠʢʣʘʜ, ʨʽʟʥ ʽ ʩʠʩʪʝ ʤʠ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʡ ʘʚʪʦ ʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽ ʚ, ʟ ʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷ, ʱʦ 

ʚʦʣʦʜʽ ̒  ʤʝʨʝʞʝʶ, ʧʝʨʝʚʽʨʷ ̒  ʧʨʘʚ ʘ ʢʦʨʠʩʪʫʚʘʯʽ ʚ ʥ ʘ ʦʜʝʨʞʘʥʥʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ 

ʧʦʩʣʫʛ; ʩʠʩʪʝ ʤʠ ʙʽʣʽʥʛ ʫ, ʷʢ ʽ ʚ ʢʦʤʝʨʮʽʡʥʠʭ ʤʝʨʝʞʘʭ ʧʽʜʨʘʭʦʚʫʶʪʴ ʧʣʘʪ ʫ ʟ ʘ 

ʥʘʜʘʥ ̔  ʧʦʩʣʫʛʠ; ʙʘʟʠ ʜʘʥʠʭ ʦʙʣʽʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽ ʚ, ʷʢ ʽ ʟʙʝʨʽʛʘʶʪʴ 

ʽʤʝʥ ʘ ʡ ʧʘʨʦ ʣ ʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʣʽʢʠ ʧʦʩʣʫʛ, ʥ ʘ ʷʢ ̔  ʧʽʜʧʠʩʘʥʠ ʡ ʢʦʞʥʠ ʡ ʢʦʨʠʩʪʫʚʘʯ. 

3. ɿʘʚʜʘʥʥʷ ʪʨʘʥʩ ʧʦʨʪʥʦʛʦ ʨʽʚʥʷ ð ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʾ ʧʝʨʝʜʘʯ ̔  

ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯ ʘ ʰʣʷʭʦʤ ʾʾ ʢʦʤʫʪʘʮʽʾ ʪ ʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ʊʨʘʥʩʧʦʨʪʥʠ ʡ ʨʽʚʝʥʴ NGN ʟʘʩʥʦʚʘʥʠ ʡ ʥ ʘ IP ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʝʨʝʚʘʛ ʫ MPLS. ʊʨʘʥʩʧʦʨʪʥʠ ʡ ʨʽʚʝʥʴ ʬʦʨʤʫ ̒  ʷʜʨʦ ʄʝʨʝʞʽ. ɺ ʦʩʥʦʚʥʦʤ ʫ ʚʽʥ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʙʽʨʢʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ ʚ ʟ ʦʧʪʠʯʥʦʶ ʤʝʨʝʞʝʶ, ʷʢ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟ ʘ ʧʝʨʝʜʘʯ ʫ ʪʨʘʬʽʢ ʫ, ʩʪʚʦʨʶʚʘʥʦʛʦ ʨʽʚʥʝʤ ʜʦʩʪʫʧʫ. ʆʩʢʽʣʴʢʠ ʦʜʥ ʘ ʽ ʪ ʘ ʞ ʙʘʟʦʚ ʘ 

ʤʝʨʝʞ ʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʩʽʭ ʪʠʧʽ ʚ ʘʙʦʥʝʥʪʽ ʚ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʨʽʟʥʠ ʤʠ ʚʠʜʘ ʤʠ ʧʦʩʣʫʛ ʚ ʨʝʘʣʴʥʦʤ ʫ ʯʘʩ ̔  ʽ ʥʝ ʚ ʨʝʘʣʴʥʦʤ ʫ ʯʘʩ ʽ, ʚʦʥ ʘ ʧʦʚʠʥʥ ʘ 

ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʣʽʪ ʠʢʠ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪ ʽ ʽ ʧʦʣʽʪ ʠʢʠ 

QoS.  

ʆʧʝʨʘʪʦʨ ʧʦʚʠʥʝʥ ʜʫʤʘʪʠ ʧʨʦ ʢʝʨʦʚʘʥ ʫ ʤʝʨʝʞ ʽ ʜʣʷ ʩʚʦʾʭ ʘʙʦʥʝʥʪʽʚ. 

ɹʘʟʦʚ ʘ ʪʨʘʥʩ ʧʦʨʪʥ ʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʘ ʧʘʢʝʪʽ ʚ ʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʘ ʤʫʣʴʪʠ ʤʝʜʽ ʘ 

ʟʛʨʫʧʦʚʘʥ ʽ ʧʦ ʪʨʘʥʩ ʧʦʨʪʥʦʤ ʫ ʨʽʚʥʶ, ʷʢʠ ʡ ʪʘʢʦʞ ʚʟʘʻʤʦʜʽ ̒  ʟ ʤʝʨʝʞʝʶ ʟ 

ʢʦʤʫʪʘʮʽʻʶ ʢʘʥʘʣʽ ʚ ʯʝʨʝ ʟ ʰʣʶʟʠ ʤʫʣʴʪʠ ʤʝʜʽ ʘ, ʪʘʢ ʱʦ ʽʩʥʫʶʯ ʽ ʤʝʨʝʞ ʽ ʤʦʞʫʪʴ 

ʩʧʽʚʽʩʥʫʚʘʪʠ ʽ ʥʝ ʧʦʚʠʥʥ ʽ ʙʫʪʠ ʟʥʠʱʝʥʽ. 

ɯʩʥʫʶʪʴ ʧʝʚʥ ʽ ʚʠʤʦʛʠ ʜʦ ʤʦʞʣʠʚʦʩʪʝ ʡ ʪʨʘʥʩ ʧʦʨʪʥʦʛʦ ʨʽʚʥʷ: 

¶ ʧʽʜʪʨʠʤʢ ʘ ʟôʻʜʥʘʥʴ ʫ ʨʝʘʣʴʥʦʤ ʫ ʯʘʩ ʽ ʡ ʟôʻʜʥʘʥʴ, ʥʝ ʯʫʪʣʠʚʠʭ ʜʦ 

ʟʘʪʨʠʤʦʢ; 

¶ ʧ̔ ʜʪʨʠʤʢ ʘ ʨʽʟʥʠʭ ʤʦʜʝʣʝ ʡ ʟôʻʜʥʘʥʴ: çʪʦʯʢ ʘ ð ʪʦʯʢʘè, çʪʦʯʢ ʘ ð 

ʙʘʛʘʪʦ ʪʦʯʢʘè, çʙʘʛʘʪʦʪʦʯʢ ʘ ð ʙʘʛʘʪʦ ʪʦʯʢʘè, çʙʘʛʘʪʦʪʦʯʢ ʘ ð ʪʦʯʢʘè; 

¶ ʛʘʨʘʥʪʦʚʘʥ ʽ ʨʽʚʥ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʽ, ʥʘʜʽʡʥʦʩʪ ʽ, ʜʦʩʪʫʧʥʦʩʪ ʽ, 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ. 

4. ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ. ɼʦ ʨʽʚʥʷ ʜʦʩʪʫʧ ʫ ʥʘʣʝʞʘʪʴ: 

¶ ʰʣʶʟʠ; 
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¶ ʚʫʟʣʠ ʘʛʨʝʛʫʚʘʥʥʷ ʜʦʩʪʫʧʫ; 

¶ ʤʝʨʝʞ ̔  ʜʦʩʪʫʧ ʫ (ʄɼ), ʪʦʙ ʪʦ ʤʝʨʝʞ ʽ ʝʣʝʢʪʨʦ ʟʚôʷʟʢ ʫ, ʷʢ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʪʝʨʤʽʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾ ʚ ʢʦʨʠʩʪʫʚʘʯʽ ʚ ʜʦ 

ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʚʫʟʣ ʘ ʪʨʘʥʩ ʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʽʚʥʷ ʜʦʩʪʫʧ ʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥ ʽ 

ʩʝʨʝʜʦʚʠʱ ʘ ʧʝʨʝʜʘʯʽ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʤʽʜʥ ʘ ʧʘʨ ʘ, ʢʦʘʢʩʽʘʣʴʥʠ ʡ ʢʘʙʝʣʴ, 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠ ʡ ʢʘʙʝʣʴ, ʨʘʜʽʦ ʢʘʥʘʣ, ʩʫʧʫʪʥʠʢʦʚ ʽ ʢʘʥʘʣʠ ʘʙʦ ʙʫʜʴ-ʷʢ ʘ ʾʭʥʷ 

ʢʦʤʙʽʥʘʮʽʷ. 

ʄʝʨʝʞ ʘ ʜʦʩʪʫʧ ʫ, ʷʢ ʽ NGN ʫ ʮʽʣʦʤ ʫ, ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʽʚ. 

ʂʦʤʫʪʘʪʦʨʠ, ʫʩʪʘʥʦʚʣʝʥ ʽ ʫ ʚʫʟʣʘʭ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ, ʤʫʣʴʪʠ ʧʣʝʢʩʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʧʦ ʯʠʩʣʝʥʥʠʭ ʘʙʦʥʝʥʪʩʴʢʠʭ ʢʘʥʘʣʘʭ (ʱʦ ʯʘʩ ʪʦ 

ʥʘʟʠʚʘʶʪʴʩʷ ʘʙʦʥʝʥʪʩʴʢʠ ʤʠ ʟʘʢʽʥʯʝʥʥʷ ʤʠ, local loop), ʽ ʧʝʨʝʜʘʶʪʴ ʾʾ 

ʢʦʤʫʪʘʪʦʨʘʤ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʱʦ ʙ ʪ ʽ, ʫ ʩʚʦʶ ʯʝʨʛ ʫ, ʧʝʨʝʜʘʣʠ ʾʾ ʢʦʤʫʪʘʪʦʨʘʤ 

ʪʨʘʥʩ ʧʦʨʪʥʦʛʦ ʨʽʚʥʷ. ʂʽʣʴʢʽʩʪʴ ʨʽʚʥʽ ʚ ʤʝʨʝʞ ʽ ʜʦʩʪʫʧ ʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʨʦʟʤʽʨʫ; 

ʥʝ ʚʝʣʠʢ ʘ ʤʝʨʝʞ ʘ ʜʦʩʪʫʧ ʫ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʦʜʥʦʛʦ ʨʽʚʥʷ, ʘ ʚʝʣʠʢ ʘ ð  ̔ʟ ʜʚʦʭ-

ʪʨʴʦʭ. ʅʘʩʪʫʧʥ ʽ ʨʽʚʥ ʽ ʟʜʽʡʩʥʶʶʪʴ ʧʦʜʘʣʴʰ ʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʨʘʬʽʢ ʘ, ʟʙʠʨʘʶʯʠ 

ʡʦʛʦ ʡ ʤʫʣʴʪʠ ʧʣʝʢʩʫʶʯʠ ʚ ʙʽʣʴʰ ʰʚʠʜʢʽʩʥ ʽ ʢʘʥʘʣʠ. 

ɺʠʩʥʦʚʦʢ. ɻʦʣʦʚʥ ʘ ʘʨʭʽʪʝʢʪʫʨʥ ʘ ʦʩʦʙʣʠʚʽʩʪʴ NGN ʧʦʣʷʛʘ ̒  ʚ ʪʦʤ ʫ, ʱʦ 

ʧʝʨʝʜʘʯ ʘ ʽ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʘʢʝʪʽ ʚ ʽ ʙʘʟʦʚ ʽ ʝʣʝʤʝʥʪʠ ʪʨʘʥʩ ʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʢʘʥʘʣʠ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʢʦʤʫʪʘʪʦʨʠ, ʰʣʶʟʠ) ʬʽʟʠʯʥʦ ʽ 

ʣʦʛʽʯʥʦ ʚʽʜʦʢʨʝʤʣʝʥ ʽ ʚʽʜ ʧʨʠʩʪʨʦʾ ʚ ʽ ʤʝʭʘʥʽʟʤʽ ʚ ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʣʠʢʘ ʤʠ ʽ 

ʜʦʩʪʫʧʦʤ ʜʦ ʧʦʩʣʫʛ. 

 ʄʝʨʝʞ ̔  ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ (NGN) ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʦʚ ʫ 

ʢʦʥʮʝʧʮʽʶ ʤʝʨʝʞ ʽ, ʱʦ ʢʦʤʙʽʥʫ ̒  ʚ ʩʦʙ ʽ ʛʦʣʦʩʦʚ ʽ ʬʫʥʢʮʽʾ, ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

(QoS) ʽ ʢʦʤʫʪʦʚʘʥ ʽ ʤʝʨʝʞ ʽ ʟ ʧʝʨʝʚʘʛʘ ʤʠ ʽ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʘʢʝʪʥʦʾ ʤʝʨʝʞʽ. 

ʄʝʨʝʞ ̔  NGN ʦʟʥʘʯʘʶʪʴ ʝʚʦʣʶʮʽʶ ʽʩʥʫʶʯʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʟʣʠʪʪ ʽ ʤʝʨʝʞ ʽ ʪʝʭʥʦ ʣʦʛʽʡ. ɿʘʚʜʷʢʠ ʮʴʦʤ ʫ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʰʠʨʦʢʠ ʡ ʥʘʙʽʨ ʧʦʩʣʫʛ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʣʘʩʠʯʥʠʭ ʧʦʩʣʫʛ ʪʝʣʝʬʦʥʽʾ ʪ ʘ ʟʘʢʽʥʯʫʶʯʠ 

ʨʽʟʥʠ ʤʠ ʧʦʩʣʫʛʘ ʤʠ ʧʝʨʝʜʘʯ ʽ ʜʘʥʠʭ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʻʶ. 
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ɸʅɸʃɯɿ  ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ɽʅɽʈɻʆɿɹɽʈɯɻɸʖʏʆɰ ʉʀʉʊɽʄʀ 

 

 ʂʫʯʝʨʝʥʢʦ ɸʥʘʩʪʘʩʽʷ ɸʥʜʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʈʦʟʫʤʥʠʡ ʞʠʪʪʻʚʠʡ ʧʨʦʩʪʽʨ ʩʪʘʻ ʯʘʩʪʠʥʦʶ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʠʢ ʚ 

ʙʫʜʽʚʣʷʭ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʦʙʣʘʩʪʽ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʧʨʦʚʦʜʠʪʴʩʷ ʙʘʛʘʪʦ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʥʦʛʦ ʩʚʽʪʫ. ʉʘʤ ʩʚʽʪ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟ 

ʩʝʥʩʦʨʥʠʤʠ, ʤʝʨʝʞʝʚʠʤʠ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʘ ʭʤʘʨʥʠʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ɼʘʪʯʠʢʠ, ʨʦʟʤʽʱʝʥʽ ʫ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽʡ ʱʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʜʣʷ ʪʘʢʠʭ ʜʦʜʘʪʢʽʚ, ʷʢ ʤʦʥʽʪʦʨʠʥʛ ʜʠʢʦʾ ʧʨʠʨʦʜʠ, ʤʦʥʽʪʦʨʠʥʛ ʧʦʛʦʜʠ, 

ʤʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʙʫʜʽʚʣʽ, ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʽʜʣʦʛʠ, 

ʤʦʥʽʪʦʨʠʥʛ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʽ ʪ.ʜ. ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ɯʥʪʝʨʥʝʪʫ ʩʪʘʻ ɯʦT. 

ʇʦʪʫʞʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʽ ʤʝʨʝʞʝʚʽ ʙʘʟʠ ʜʣʷ ɯʦT WSN. ɻʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʟʥʠʞʝʥʥʽ ʚʘʨʪʦʩʪʽ ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪ ʩʝʥʩʦʨʥʠʭ ʚʫʟʣʽʚ, 

ʚʙʫʜʦʚʘʥʠʭ ʚ ʨʽʟʥʽ ʧʨʦʛʨʘʤʠ. WSN ʛʨʘʻ ʛʦʣʦʚʥʫ ʨʦʣʴ ʚ ɯʦT, ʪʘʢ ʷʢ ʚʽʥ ʟʙʠʨʘʻ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʽʟʠʯʥʠʭ ʜʘʥʠʭ ʟ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʤʦʥʽʪʦʨʠʥʛʫ. ɿʽʙʨʘʥʘ ʬʽʟʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʘʢʠʭ ʜʦʜʘʪʢʘʭ, 

ʷʢ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʧʦʣʽ ʙʦʶ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ, 

ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʦʤʠʩʣʦʚʠʡ ʢʦʥʪʨʦʣʴ ʽ ʪ.ʜ., ʢʨʽʤ ʪʦʛʦ, WSN ʧʽʜʪʨʠʤʫʻ ɯʦT ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʎʝ 

ʤʦʞʣʠʚʦ, ʢʦʣʠ ʩʝʥʩʦʨʥʽ ʚʫʟʣʠ ʟ ʦʙʤʝʞʝʥʦʶ ʝʥʝʨʛʽʻʶ ʚʣʘʰʪʦʚʫʶʪʴʩʷ ʩʘʤʽ ʽ 

ʩʧʨʠʡʤʘʶʪʴ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ. 

ʄʝʪʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʚʦʨʝʥʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʫ 

ʩʠʩʪʝʤʫ. 

ʄʝʪʦʜʠ. ZʽgBʝʝ ʩʪʘʚ ʦʧʪʠʤʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʪʘ ʚ ʮʴʦʤʫ ʜʦʩʣʽʜʽ 

ZʽgBʝʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ ʜʘʥʠʭ ʜʘʪʯʠʢʘ 
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ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ(ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʉʆ2, ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, 

ʚʦʣʦʛʽʩʪʴ ʪʦʱʦ), ʷʢʠʡ ʙʫʚ ʙʠ ʦʙʯʠʩʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʘʛʝʥʪʽʚ ʩʝʨʚʝʨʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʷʢ ʟʘʧʫʱʝʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʜʽʶʯʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʾ 

ʩʠʩʪʝʤʠ. ʇʨʠʡʤʘʣʠ Bluʝtʦʦth ʷʢ ʤʝʭʘʥʽʟʤ ʟʚ'ʷʟʢʫ ʤʽʞ ʢʽʥʮʝʚʠʤ ʧʨʠʩʪʨʦʻʤ 

(ʜʘʪʯʠʢʦʤ ʤʦʜʫʣʽ) ʪʘ ʩʝʨʚʝʨʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ.  

ʈʝʟʫʣʴʪʘʪ. ʋ ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ ʙʫʣʦ ʯʦʪʠʨʠ ʯʘʩʪʠʥʠ ʽ ʩʠʩʪʝʤʥʽ ʬʫʥʢʮʽʾ 

ʙʫʣʠ ʧʦʩʘʜʞʝʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

ʌʫʥʢʮʽʷ 1: ʬʘʢʪʦʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ) ʜʘʪʯʠʢ ʪʘ ʜʝʪʝʢʪʫʚʘʥʥʷ 

ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʚ ʫ ʨʦʟʨʦʙʮʽ ʜʘʪʯʠʢʽʚ ʤʦʜʫʣʽʚ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʦʣʦʛʽʩʪʴ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʉʆ2, ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ (ʟʘʧʫʱʝʥʽ ʧʘʨʘʤʝʪʨʠ) ʪʘ 

ʽʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽʟ WSN. ʎʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʚʠʷʚʣʝʥʽ ʪʘ ʚʽʜʧʨʘʚʣʝʥʽ 

ʜʦ ʚʙʫʜʦʚʘʥʠʡ ʩʝʨʝʜʥʽʡ ʘʙʦ ʩʝʨʚʝʨʥʠʡ ʢʦʤʧ'ʶʪʝʨ, ʷʢʽ ʦʮʽʥʶʶʪʴ ʬʘʢʪʦʨʠ, ʯʠ 

ʧʦʚʠʥʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʢʦʥʪʨʦʣʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ 

ʘʛʝʥʪʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʫʣʽʚ WSN ʨʦʟʤʽʱʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʩʮʽ, ʱʦʙ 

ʚʽʜʧʦʚʽʜʘʪʠ ʫʤʦʚʘʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʌʫʥʢʮʽʷ 2: ʧʨʘʢʪʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ɹʉʄ ʫ ʚʣʘʜʽ ʤʽʩʮʷ ʩʧʦʞʠʚʘʥʥʷ 

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʨʝʘʣʽʟʫʚʘʥʦ ZʽgBɽɽ ʷʢ ʝʢʦʣʦʛʽʯʥʫ ʽʥʪʝʨʬʝʡʩ 

ʜʘʪʯʠʢʽʚ ʜʣʷ ʟʙʦʨʫ ʧʨʘʮʶʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʘ ʩʠʩʪʝʤʘ ʪʘ 

ʽʥʪʝʨʬʝʡʩ ʢʝʨʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ɹʊ. ɺʩʽ ʜʘʪʯʠʢʠ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʟ ʤʦʜʫʣʴʥʠʤ ʪʠʧʦʤ, ʪʘʢ ʱʦ ʮʽ ʜʘʪʯʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʦʨʛʘʥʽʟʦʚʘʥʽ 

ʢʣʽʻʥʪʘʤʠ ʟʛʽʜʥʦ ʾʭ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʜʘʪʯʠʢʽʚ, ʧʘʢʝʪʥʦʛʦ 

ʧʨʦʪʦʢʦʣʫ ʽʥʬʦʨʤʘʮʽʾ , ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʝʭʘʥʽʟʤ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʤʽʞ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʇʦʢʠ ʱʦ ʧʨʘʢʪʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʩʝʥʩʦʨʥʦʾ ʤʝʨʝʞʽ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʣʦʢʘʣʴʥʽʡ ʙʫʜʽʚʣʽ, ʷʢʘ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʢʘʤʧʫʩʽ, 

ʪʘʢʽ ʷʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ, ʢʦʤʧ'ʶʪʝʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ, ʚʝʣʠʯʝʟʥʽ 

ʦʬʽʩʠ, ʚʝʣʠʢʘ ʩʝʤʽʥʘʨʘ ʢʽʤʥʘʪʘ. 

ʌʫʥʢʮʽʷ 3: ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʜʣʷ 

ʩʝʨʚʝʨʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ 
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ɺʽʜʧʦʚʽʜʘʣʴʥʠʤ ʙʫʚ ʽʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʽʥʥʷ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʩʝʨʚʝʨʘ ʜʣʷ 

ʟʙʦʨʫ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʚʽʜ ʜʘʪʯʠʢʽʚ ʩʠʩʪʝʤʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, 

ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʧʝʚʥʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʝʥʝʨʛʽʾ ʧʨʦʩʪʽʨ. ɼʣʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʙʘʟʘ ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʮʽʥʶʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʪʫʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ. ʂʨʽʤ ʪʦʛʦ, ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʜʣʷ ʢʦʞʥʦʛʦ ʚʫʟʣʘ ʢʽʥʮʝʚʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʮʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ 

ʧʝʨʝʛʣʷʥʫʪʽ ʧʽʩʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʘʪʯʠʢʘ ʚʫʟʣʘ. ʎʝ ʦʟʥʘʯʘʣʦ ʧʘʨʘʤʝʪʨʠ 

ʩʠʩʪʝʤʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʚʽʟʫʘʣʴʥʠʡ ʨʝʞʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʛʣʠ 

ʣʝʛʢʦ ʜʽʟʥʘʪʠʩʷ ʫʤʦʚʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʧʨʦʩʪʦʨʽ. 

ʌʫʥʢʮʽʷ 4: ʢʦʥʪʨʦʣʴ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʜʣʷ ʢʝʨʦʚʘʥʦʾ ʩʧʦʨʫʜʠ ʚ ʧʨʦʩʪʦʨʽ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʆʙ'ʻʢʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʩʝʨʚʝʨʦʤ ʯʝʨʝʟ ʫʩʽ ʜʘʪʯʠʢʠ, ʽ 

ʦʜʠʥ ʨʘʟ ʩʪʘʥ ʜʝʷʢʠʭ ʘʥʦʤʘʣʴʥʠʭ ʩʧʦʨʫʜ ʫʧʨʘʚʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʟʜʨʦʪʦʚʦʾ ʩʝʥʩʦʨʥʦʾ ʤʝʨʝʞʽ BT. ʂʝʨʦʚʘʥʠʡ ʚʫʟʦʣ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʦʜʥʦʚʠʤʠʢʘʯʽ ʪʘ ʙʘʛʘʪʦʧʝʨʝʤʠʢʘʯʽ, ʷʢʽ ʢʦʥʪʨʦʣʶʚʘʣʠʩʷ ʩʠʩʪʝʤʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʟʫʘʣʽʟʦʚʘʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʩʝʨʚʝʨʥʦʤʫ 

ʢʦʤʧ'ʶʪʝʨʽ. 

ɺʠʩʥʦʚʦʢ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʜʘʥʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʙʫʣʦ 

ʟʘʦʱʘʜʞʝʥʦ 20% ʝʣʝʢʪʦʝʥʝʨʛʽʾ, ʱʦ ʧʝʨʝʚʝʨʰʠʣʦ ʩʧʦʜʽʚʘʥʥʷ ʨʦʟʨʦʙʥʠʢʽʚ. ʅʘ 

ʜʘʥʥʠʡ ʤʦʤʝʥʪ ʙʽʣʴʰʽʩʪʴ ʙʫʜʽʚʝʣʴ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʘʙʦʨʘʪʦʨʽʾ, 

ʦʩʥʘʱʝʥʽ ʮʽʻʶ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʱʦʶ ʩʠʩʪʝʤʦʶ ʽ ʾʾ ʚʜʦʩʢʦʥʘʣʶʶʪʴ. 
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ʆʇʊʀʄɯɿɸʎɯʗ ʇʆʐʋʂʋ ʅɸɺʏɸʃʔʅʀʍ ʂʋʈʉɯɺ 

 

ʃʦʟʠʯʝʥʢʦ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʉʪʫʜʝʥʪ 

ɸʬʘʥʘʩʴʻʚʘ ɯʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ, 

ɼʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʠ ʧʦʰʫʢʫ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ 

ʪʨʘʧʣʷʶʪʴʩʷ ʩʢʣʘʜʥʦʱʽ ʧʦʰʫʢʫ ʥʦʚʠʭ ʢʫʨʩʽʚ, ʘ ʩʘʤʝ - ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ 

ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ ʯʝʨʝʟ ʥʝ ʚʽʨʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʡ ʟʘʧʠʪ, ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʫʨʩʫ ʯʝʨʝʟ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʝʨʚʽʩʫ, ʜʝ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ, ʱʦ ʟʤʫʩʠʪʴ 

ʰʫʢʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʢʫʨʩ ʥʘ ʽʥʰʠʭ ʨʝʩʫʨʩʘʭ ʽ ʧʦʛʘʥʦ ʚʧʣʠʥʝ ʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʦʮʽʥʢʠ ʫʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ [1].  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʰʫʢʫ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʜʦʮʽʣʴʥʦ 

ʟʨʦʙʠʪʠ ʛʨʫʧʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʪʘ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʙʽʣʴʰʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʪʚʦʨʠʚʰʠ ʟʨʫʯʥʽ ʫʤʦʚʠ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ 

ʦʜʠʥ ʩʝʨʚʽʩ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʟʨʫʯʥʦ ʟʙʠʨʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʧʦʰʫʢʽʚ ʽ 

ʚʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ [2]. ʅʘʷʚʥʽʩʪʴ ʮʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʦʜʥʦʤʫ ʤʽʩʮʽ 

ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʽ ʟʨʦʙʠʪʠ ʪʦʯʥʽʰʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʫʧʦʜʦʙʘʥʴ ʷʢ ʦʩʦʙʠʩʪʦ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʣʷ ʧʨʦʧʦʥʫʚʘʥʥʷ ʡʦʤʫ ʽʥʰʠʭ, 

ʤʦʞʣʠʚʦ ʮʽʢʘʚʠʭ, ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʪʘʢ ʽ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʚʘʨʽʘʥʪʽʚ ʧʦʰʫʢʫ. 

ʄʘʪʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʉʘʤ ʧʨʦʮʝʩ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʨʦʟʙʠʪʪʽ ʟʘʧʠʪʽʚ 

ʥʘ ʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʽ ʬʨʘʟʠ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʾʭ ʯʘʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʝʚʥʠʭ 

ʢʦʤʙʽʥʘʮʽʷʭ. ɺʠʜʽʣʷʻʪʴʩʷ ʯʘʩʪʠʥʘ ʟʘʧʠʪʫ, ʱʦ ʧʦʚʪʦʨʶʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ, ʪʘ ʫʩʽ ʤʦʞʣʠʚʽ ʧʨʦʜʦʚʞʝʥʥʷ ʟʘʧʠʪʫ ʧʽʩʣʷ ʯʦʛʦ ʨʘʥʞʫʶʪʴʩʷ ʟʘ 

ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʨʘʟʠ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʾʚʥʦʛʦ 

ɹʘʡʻʩʽʚʩʴʢʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 
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ʥʝʟʘʣʝʞʥʠʭ ʚʠʧʘʜʢʽʚ [3], ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʚʥʠʭ ʟʘʧʠʪʽʚ ʜʦ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ, ʱʦ ʣʠʰʝ 

ʯʘʩʪʢʦʚʦ ʩʧʽʚʧʘʜʘʶʪʴ. ʌʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʙʦʨʫ ʬʨʘʟʠ ʤʘʻ 

ʚʠʛʣʷʜ 

ὒ = 
Ὂί
Ὂὸ

, 

ʜʝ ὒ ï ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʙʦʨʫ ʬʨʘʟʠ ʙʫʜʴ-ʷʢʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ, Ὂ ï ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʽ 

ʧʝʚʥʦʾ ʬʨʘʟʠ ʫ ʟʘʧʠʪʽ, Ὂ ï ʯʘʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʠʪʽʚ, ʫ ʷʢʠʭ ʧʦʚʪʦʨʶʻʪʴʩʷ 

ʧʦʩʪʽʡʥʘ ʯʘʩʪʠʥʘ.  

 ʊʘʢʦʞ ʧʨʠ ʘʥʘʣʽʟʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʘʥʽ ʧʨʦ ʷʢʽ 

ʜʽʩʪʘʶʪʴʩʷ ʟʽ ʩʧʠʩʢʫ ʢʫʨʩʽʚ, ʱʦ ʧʨʦʡʜʝʥʽ ʧʝʚʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʫʨʩʽʚ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʫʧʦʜʦʙʘʥʴ ʧʝʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʽ 

ʩʧʽʣʴʥʠʭ ʯʘʩʪʠʥ ʫ ʥʘʟʚʘʭ ʢʫʨʩʽʚ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʘʚʝʨʰʝʥʠʭ ʢʫʨʩʽʚ. ʌʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʚʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʢʫʨʩʫ ʤʘʻ ʚʠʛʣʷʜ 

ὒ = 
Ὂί
Ὂὸ

, 

ʜʝ ὒ ï ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʫ ʙʫʜʝ ʮʽʢʘʚʠʡ ʧʝʚʥʠʡ ʢʫʨʩ ʥʘʚʯʘʥʥʷ, 

Ὂ ï ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʽ ʧʝʚʥʦʾ ʬʨʘʟʠ ʫ ʥʘʟʚʽ ʢʫʨʩʽʚ, ʱʦ ʟʘʚʝʨʰʝʥʦ ʢʦʨʠʩʪʫʚʘʯʝʤ,  

Ὂ ï ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʽ ʩʧʽʣʴʥʦʾ ʯʘʩʪʠʥʠ ʥʘʟʚ ʢʫʨʩʽʚ, ʟʘʚʝʨʰʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

 ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʙʦʨʫ ʧʝʚʥʦʛʦ ʢʫʨʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʫʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ 

L= ὒ  ὒ ὖz, 

ʜʝ ʈ ï ʢʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ ʫʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʥʘʟʚʠ ʢʫʨʩʫ, 

ʷʢʠʡ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʧʨʠ ʧʦʰʫʢʫ ʥʦʚʠʭ, ʤʦʞʣʠʚʦ ʮʽʢʘʚʠʭ ʧʝʚʥʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯʫ, ʢʫʨʩʽʚ, ʙʦ ʧʨʠ ʪʘʢʦʤʫ ʧʦʰʫʢʫ ʚʧʦʜʦʙʘʥʥʷ ʧʝʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ 

ʚʘʞʣʠʚʽʰʝ ʥʽʞ ʚʧʦʜʦʙʘʥʥʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʽʜ ʯʘʩ ʧʦʰʫʢʫ ʢʫʨʩʫ ʯʘʩʪʠʥʘ ʟʘʧʠʪʫ, ʱʦ 

ʚʞʝ ʚʚʝʜʝʥʘ, ʙʫʜʝ ʘʥʘʣʽʟʫʚʘʪʠʩʷ ʽ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʘʻ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ 

ʧʨʦʜʦʚʞʝʥʥʷ ʡʦʛʦ ʟʘʧʠʪʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʙʫʜʝ ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ 

ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ çʢʨʦʮʽè ʧʦʰʫʢʫ. ʊʦʙʪʦ, ʷʢʱʦ ʫ ʩʠʩʪʝʤʽ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 
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ʚʩʴʦʛʦ 100 ʟʘʧʠʪʽʚ ʽ ʚʩʽ ʚʦʥʠ ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ ʬʨʘʟʫ ɸ ʽ 80 ʟ ʥʠʭ 

ʧʨʦʜʦʚʞʫʚʘʣʠʩʷ ʬʨʘʟʦʶ ɺ ʽ 20 ï ʬʨʘʟʦʶ ʉ, ʪʦ ʥʘ ʮʴʦʤʫ çʢʨʦʮʽè ʛʨʘʬ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ʷʢ ʥʘ ʨʠʩ.1.  

 

 

ʈʠʩ. 1. ʇʝʨʰʠʡ çʢʨʦʢè ʧʝʨʝʜʙʘʯʝʥʥʷ ʬʨʘʟʠ 

 

ɼʘʣʽ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʦʙʝʨʝ ʬʨʘʟʫ ɺ, ʧʨʦʜʦʚʞʝʥʥʷ ʷʢʦʾ ʻ ʬʨʘʟʠ D, ʷʢʫ 

ʚʚʦʜʠʣʠ 30 ʨʘʟʽʚ ʟ 80, ʽ ɽ, ʷʢʫ ʚʚʦʜʠʣʠ 50 ʨʘʟʽʚ ʟ 80, ʪʦ ʥʘ ʥʘʩʪʫʧʥʦʤʫ çʢʨʦʮʽè 

ʛʨʘʬ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ʷʢ ʥʘ ʨʠʩ. 2. 

 

 

ʈʠʩ. 2. ʅʘʩʪʫʧʥʠʡ çʢʨʦʢè ʧʝʨʝʜʙʘʯʝʥʥʷ ʬʨʘʟʠ  

 

 ʅʘ ʨʠʩ. 1 ʪʘ 2 ʧʨʠʢʣʘʜ ʧʨʠʚʝʜʝʥʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʫʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʨʠ ʧʦʰʫʢʫ ʥʘʩʪʫʧʥʠʭ, ʤʦʞʣʠʚʦ ʮʽʢʘʚʠʭ ʢʦʨʠʩʪʫʚʘʯʝʚʽ, ʢʫʨʩʽʚ 

ʨʦʟʨʘʭʫʥʦʢ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʙʦʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʨʘʟʫ ʜʣʷ ʚʩʽʻʾ ʢʦʤʙʽʥʘʮʽʾ ʬʨʘʟ, ʘ 

ʥʝ ʧʦʢʨʦʢʦʚʦ. ʊʦʙʪʦ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʟʘʚʝʨʰʠʚ ʢʫʨʩʠ, ʫ ʥʘʟʚʘʭ ʷʢʠʭ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʬʨʘʟʠ ɸ ï 4 ʨʘʟʽʚ,  B ï 4 ʨʘʟʽʚ,  C ï 0 ʨʘʟʽʚ, D ï 3 ʨʘʟʽʚ, E - 1 ʨʘʟʽʚ, 

ʪʦ ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʚʧʣʠʚʫ ʚʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʧʦʰʫʢ ʈ = 0,2 ʛʨʘʬ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ʷʢ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ. 3. ɻʨʘʬ ʧʝʨʝʜʙʘʯʝʥʥʷ ʚʠʙʦʨʫ ʢʫʨʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʧʦʜʦʙʘʥʴ 

ʢʦʨʠʩʪʫʚʘʯʘ 

 

ɺʠʩʥʦʚʢʠ. ʗʢ ʙʘʯʠʤʦ, ʫʨʘʭʫʚʘʥʥʷ ʫʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʣʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʢʫʨʩʫ, ʷʢʠʡ ʤʘʻ ʥʘʡʙʽʣʴʰʝ 

ʩʧʽʣʴʥʠʭ ʬʨʘʟ ʟ ʥʘʟʚʘʤʠ ʢʫʨʩʽʚ, ʱʦ ʟʘʚʝʨʰʠʚ ʢʦʨʠʩʪʫʚʘʯ. ʂʦʨʠʩʪʫʚʘʯ ʙʫʜʝ 

ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʧʨʠʜʙʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ 

ʚʽʜʩʦʨʪʦʚʘʥʠʭ ʟʘ ʧʦʜʽʙʥʽʩʪʶ ʢʫʨʩʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʐʦʢʠʥ ʖ.ʀ. ʇʨʦʙʣʝʤʳ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ / ʖ.ʀ. ʐʦʢʠʥ, ɸ.ʄ. ʌʝʜʦʪʦʚ, 

ɺ.ɹ. ɹʘʨʘʭʥʠʥ. ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 2010 ï 220 ʩ. 

2. ɸʦʢʠ ʄ. ɺʝʜʝʥʠʝ ʚ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ. ʄ.: ʅʘʫʢʘ. 1977. 344ʩ. 

3. ʐʠʪʠʢʦʚ ɺ. ʂ., ʄʘʩʪʠʮʢʠʡ ʉ. ʕ. (2017) ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʝʛʨʝʩʩʠʷ, 

ʘʣʛʦʨʠʪʤʳ Data Mining ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ R. - ʕʣʝʢʪʨʦʥʥʘʷ ʢʥʠʛʘ, ʘʜʨʝʩ 

ʜʦʩʪʫʧʘ: https://github.com/ranalytics/data-mining 
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ɸʈʍɯʊɽʂʊʋʈɸ ɹɸɿʀ ɼɸʅʀʍ ʉʂʃɸɼʅʀʍ ʉʀʉʊɽʄ 

 

ʅʘʟʘʨʝʮʴ ɺʽʪʘʣʽʡ ʆʣʝʛʦʚʠʯ, 

ʉʪʫʜʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʭʦʨʦʰʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʙʘʟ ʜʘʥʠʭ ʻ ʘʢʪʫʘʣʴʥʦʶ ʩʴʦʛʦʜʥʽ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʘʨʭʽʪʝʢʪʫʨʠ ʙʘʟ ʜʘʥʠʭ ʪʘ ʜʝʙʘʪʽʚ ʱʦʜʦ ʪʦʛʦ, 

ʷʢʽ ʟ ʥʠʭ ʢʨʘʱʝ. ɿʘʟʚʠʯʘʡ ʜʦ ʢʦʞʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʘʚʠʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʠ, 

ʪʦ ʚʦʥʘ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʜʘʣʴʰʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʩʠʩʪʝʤʠ, 

ʟʨʫʯʥʽʩʪʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʨʦʟʨʦʙʢʠ ʪʘ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ɼʘʣʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʪʘ ʧʦʙʫʜʦʚʽ ʘʨʭʽʪʝʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ, ʨʦʟʛʣʷʥʫʪʦ ʢʦʥʢʨʝʪʥʫ ʧʨʦʙʣʝʤʫ 

ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʥʦ ʽ ʚʠʙʨʘʥʦ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ ʙʘʟʠ ʜʘʥʠʭ ʩʠʩʪʝʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʟ ʥʘʩʪʫʧʥʠʤʠ ʮʽʣʷʤʠ: 

¶ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʯʘʩ ʥʘ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ; 

¶ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʰʘʙʣʦʥʠ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʢʦʥʪʨʘʛʝʥʪʽʚ; 

¶ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʫ ʩʠʩʪʝʤʫ ʷʢ ʥʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʪʘʢ ʽ ʚʚʦʜʠʪʠ 

ʩʪʚʦʨʝʥʽ  ʨʘʥʽʰʝ; 

¶ ʩʪʚʦʨʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟ ʧʦʰʫʢʦʤ ʧʦ ʜʦʢʫʤʝʥʪʘʤ ʪʘ ʢʦʥʪʨʘʛʝʥʪʘʤ ʫ 

ʩʠʩʪʝʤʽ; 

¶ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʝʜʝʥʥʷ ʽʩʪʦʨʠʯʥʦʩʪʽ ʢʦʥʪʨʘʛʝʥʪʽʚ ʪʘ 

ʜʦʢʫʤʝʥʪʽʚ; 

¶ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʟʛʦʜʞʫʚʘʪʠ ʜʦʢʫʤʝʥʪʠ ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʥʪʨʘʛʝʥʪʘʤʠ; 

¶ ʩʪʚʦʨʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʦʢʫʤʝʥʪʘ; 

¶ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʚʥʝʩʝʥʽ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʽ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ: 

1. Meier A. SQL & NoSQL Databases: Models, Languages, Consistency Options 

and Architectures for Big Data Management / A. Meier, M. Kaufmann., 2019. 

2. Widom J. Database Systems: The Complete Book / J. Widom, H. Garc²a-

Molina, J. Ullman., 2001. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʘʟ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʬʽʟʠʯʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʦʧʠʩ ʩʪʨʫʢʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʦʾ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʙʘʟʠ ʜʘʥʠʭ ʚʠʙʨʘʥʦ 

SQL ʙʘʟʫ ʜʘʥʠʭ, ʪʘʢ ʷʢ ʪʘʢʽ ʜʘʥʽ, ʷʢ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ, 

ʜʦʢʫʤʝʥʪʠ, ʢʦʥʪʨʘʛʝʥʪʠ ʪʘ ʾʭ ʰʘʙʣʦʥʠ ʘʙʦ ʽʩʪʦʨʽʾ ʟʤʽʥ, ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ï ʯʽʪʢʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʦʙôʻʢʪʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʪʦʤʫ 

ʨʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ ʚʠʛʣʷʜʘʻ ʷʢ ʥʘʡʢʨʘʱʝ ʨʽʰʝʥʥʷ. ʆʜʥʘʢ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʝʢʽʣʴʢʘ ʥʝʚʠʨʽʰʝʥʠʭ ʧʨʦʙʣʝʤ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʜʘʥʠʤʠ ʫ ʙʘʟʽ, ʪʘʢʠʤʠ ʷʢ 

ʚʥʫʪʨʽʰʥʽ ʜʘʥʽ ʜʦʢʫʤʝʥʪʘ ʪʘ ʢʦʥʪʨʘʛʝʥʪʘ. ɺ ʩʠʩʪʝʤʽ ʦʯʽʢʫʻʪʴʩʷ ʦʙʤʝʞʝʥʘ 

ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʢʦʥʪʨʘʛʝʥʪʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʙʫʜʝ 

ʜʦʩʪʫʧʥʦ ʜʦ ʟʘʜʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ï ʪʘʢʽ ʷʢ ʾʭ ʧʦʣʷ, ʪʠʧʠ ʧʦʣʽʚ ʪʘ ʧʦʜʘʣʴʰʽ 

ʤʦʜʠʬʽʢʘʮʽʾ. ɼʦ ʪʦʛʦ ʞ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʩʪʦʨʠʯʥʽʩʪʴ ʟʤʽʥ ʮʠʭ ʧʦʣʽʚ. 

ʊʦʤʫ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʥʘʩʪʫʧʥʽ ʧʽʜʭʦʜʠ: 

¶ SQL ʧʽʜʭʽʜ ï ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʘʥʦʥʽʯʥʽʡ ʬʦʨʤʽ, ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʬʦʨʤʘʪʽ: ʪʘʙʣʠʮʽ ʟ ʜʘʥʠʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ, ʪʘʙʣʠʮʷ ʟ 

ʜʦʢʫʤʝʥʪʘʤʠ ʘʙʦ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʪʘʙʣʠʮʷ ʟʚôʷʟʢʽʚ ʪʘ ʪʘʙʣʠʮʷ ʚʽʜʚʝʜʝʥʘ 

ʧʽʜ ʧʦʣʷ ʫ ʰʘʙʣʦʥʘʭ ʢʦʥʪʨʘʛʝʥʪʽʚ ʪʘ ʜʦʢʫʤʝʥʪʽʚ; 

¶ NoSQL ʧʽʜʭʽʜ ï ʚ ʪʘʙʣʠʮʽ ʟ ʜʦʢʫʤʝʥʪʘʤʠ ʘʙʦ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʜʘʥʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʦʜʥʦʤʫ ʧʦʣʽ ʫ ʬʦʨʤʘʪʽ JSON, ʫ ʰʘʙʣʦʥʘʭ ʘʥʘʣʦʛʽʯʥʦ, 

ʦʜʥʘʢ ʟ ʽʥʰʦʶ ʩʪʨʫʢʪʫʨʦʶ; 

¶ ɿʤʽʰʘʥʠʡ ʧʽʜʭʽʜ ï ʚ ʩʠʩʪʝʤʽ ʜʦʜʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʬʦʨʤʘʪʫ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʣʽʚ ʜʦʢʫʤʝʥʪʘ ʘʙʦ ʢʦʥʪʨʘʛʝʥʪʘ, ʪʘʙʣʠʮʷ ʪʠʧʽʚ ʧʦʣʽʚ, 

ʪʘʙʣʠʮʷ ʧʦʣʽʚ ʰʘʙʣʦʥʽʚ, ʜʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʫ ʚʠʛʣʷʜʽ ʟʽʨʢʦʚʦʾ 
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ʩʭʝʤʠ ʧʨʦ ʥʘʟʚʠ ʧʦʣʽʚ, ʪʠʧʠ ʪʘ ʜʦʜʘʪʢʦʚʽ ʜʝʪʘʣʽ. ʊʘʢʦʞ ʜʦʜʘʻʪʴʩʷ ʪʘʙʣʠʮʷ 

ʟʚôʷʟʢʫ ʤʽʞ ʜʦʢʫʤʝʥʪʘʤʠ ʧʦʣʽʚ ʪʘ ʰʘʙʣʦʥʽʚ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʾ ʟ ʤʦʞʣʠʚʠʭ ʨʝʘʣʽʟʘʮʽʡ, ʚʢʘʟʘʥʠʭ ʨʘʥʽʰʝ (ʪʘʙʣʠʮʽ 1-3). 

 

ʊʘʙʣʠʮʷ 1 

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ SQL ʧʽʜʭʦʜʫ 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʐʚʠʜʢʘ ʟʤʽʥʘ ʦʜʠʥʠʯʥʠʭ ʧʦʣʽʚ ʉʢʣʘʜʥʘ ʩʭʝʤʘ ʙʘʟʠ ʜʘʥʠʭ 

ʉʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ 

ʢʘʥʦʥʽʯʥʦʶ 

ʇʦʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʦʣʽʚ ʜʦʢʫʤʝʥʪʘ 

ʄʘʩʠʚʥʽ ʟʘʧʠʪʠ ʜʣʷ ʧʦʰʫʢʫ ʜʘʥʠʭ 

ʊʠʧʽʟʘʮʽʷ ʧʦʣʽʚ 

 

ʊʘʙʣʠʮʷ 2  

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ NoSQL ʧʽʜʭʦʜʫ 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ɼʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʘʙʣʠʮʽ ʟ 

ʜʦʢʫʤʝʥʪʦʤ 

ʇʨʠ ʜʦʩʪʫʧʽ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ ʨʦʟʙʽʨ ʨʷʜʢʘ 

ʐʚʠʜʢʠʡ ʧʦʰʫʢ ʧʦ ʧʦʣʷʭ ʇʨʠ ʦʥʦʚʣʝʥʥʽ ʧʦʣʽʚ ʪʨʝʙʘ ʟʘʤʽʥʶʚʘʪʠ 

ʚʝʩʴ ʨʷʜʦʢ ʈʦʟʰʠʨʶʚʘʥʽʩʪʴ 

ɿʨʫʯʥʘ ʽʩʪʦʨʠʯʥʽʩʪʴ 

ɼʠʥʘʤʽʯʥʽʩʪʴ ʧʦʣʽʚ 

 

ʊʘʙʣʠʮʷ 3   

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʟʤʽʰʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʆʜʥʘ ʪʘʙʣʠʮʷ ʜʣʷ ʜʘʥʠʭ ʇʦʚʽʣʴʥʠʡ ʧʦʰʫʢ ʧʦ ʧʦʣʷʤ 

ʐʚʠʜʢʝ ʨʝʜʘʛʫʚʘʥʥʷ ʦʜʠʥʠʯʥʠʭ ʧʦʣʽʚ ʄʘʩʠʚʥʽ ʟʘʧʠʪʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʦʶ 

ʛʨʫʧʦʶ ʧʦʣʽʚ ɿʨʫʯʥʘ ʩʭʝʤʘ ʽʩʪʦʨʠʯʥʦʩʪʽ 

 

ʊʘʢ ʷʢ ʟ ʩʠʩʪʝʤʦʶ ʙʫʜʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʣʶʜʠ, ʦʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʧʝʨʰʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʧʽʜʭʦʜʫ ʻ ʧʦʚʽʣʴʥʠʡ ʧʦʰʫʢ ʧʦ ʜʘʥʠʭ, ʘ 

ʜʨʫʛʦʛʦ ʧʽʜʭʦʜʫ ï ʜʦʩʪʫʧ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʦʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʥʘʟʚʠ ʪʘ ʜʘʪʠ 

ʜʦʢʫʤʝʥʪʘ ʘʙʦ ʥʘʟʚʠ ʢʦʥʪʨʘʛʝʥʪʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʩʧʠʩʢʽʚ. 



365 
 

ʊʦʤʫ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʙʫʣʦ ʚʠʙʨʘʥʦ ʧʽʜʭʽʜ NoSQL ʟ ʜʝʷʢʠʤʠ 

ʤʦʜʠʬʽʢʘʮʽʷʤʠ. ʊʘʢ ʷʢ ʧʨʦʙʣʝʤʦʶ ʧʽʜʭʦʜʫ ʻ ʧʦʩʪʽʡʥʠʡ ʨʦʟʙʽʨ ʨʷʜʢʘ ʜʣʷ ʨʦʙʦʪʠ 

ʟ  ʦʜʠʥʠʯʥʠʤʠ ʧʦʣʷʤʠ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʱʦ ʩʠʩʪʝʤʥʽ ʧʦʣʷ ï ʥʘʟʚʘ, ʜʘʪʘ 

ʜʦʢʫʤʝʥʪʘ ʪʘ ʥʘʟʚʘ ʢʦʥʪʨʘʛʝʥʪʘ ʙʫʜʫʪʴ ʚʠʥʝʩʝʥʽ ʚ ʨʝʣʷʮʽʡʥʽʡ ʩʪʨʫʢʪʫʨʽ ʟ 

ʤʘʩʠʚʫ JSON ʚ ʦʢʨʝʤʽ ʧʦʣʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʜʫʙʣʶʚʘʚ ʦʜʥʽ ʽ ʪʽ ʞ 

ʜʘʥʽ ʫ ʧʦʣʷʭ JSON ʽ ʩʠʩʪʝʤʥʠʭ ʧʦʣʷʭ ʪʘ ʩʪʨʫʢʪʫʨʘ ʟʘʣʠʰʘʣʘʩʴ ʙʽʣʴʰ ʩʪʨʦʛʦʛʦ 

ʬʦʨʤʘʪʫ, ʚ ʩʠʩʪʝʤʽ ʜʦʜʘʥʦ ʰʘʙʣʦʥʠ ʜʘʥʠʭ ʧʦʣʽʚ, ʷʢʽ ʟʘʜʘʶʪʴʩʷ ʚ ʰʘʙʣʦʥʘʭ 

ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʢʦʥʪʨʘʛʝʥʪʽʚ. ʊʦʙʪʦ, ʩʠʩʪʝʤʥʽ ʧʦʣʷ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʴ ʟ JSON ʧʦʣʽʚ ʜʦʢʫʤʝʥʪʘ ʘʙʦ ʢʦʥʪʨʘʛʝʥʪʘ ʫ 

ʚʽʜʧʦʚʽʜʥʽ ʰʘʙʣʦʥʠ, ʪʘ ʦʥʦʚʣʶʶʪʴʩʷ ʧʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʜʘʥʠʭ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʨʦʟʙʽʨ ʨʷʜʢʘ ʧʨʠ ʧʝʨʝʛʣʷʜʽ ʩʧʠʩʢʽʚ ʜʦʢʫʤʝʥʪʽʚ ʯʠ ʢʦʥʪʨʘʛʝʥʪʽʚ ʫ ʩʠʩʪʝʤʽ ʥʝ 

ʧʦʪʨʽʙʝʥ. ʎʝ ʛʘʨʘʥʪʫʻ ʷʢ ʰʚʠʜʢʠʡ ʧʦʰʫʢ ʧʦ ʧʦʣʷʭ ʜʦʢʫʤʝʥʪʘ, ʪʘʢ ʽ ʰʚʠʜʢʫ 

ʨʦʙʦʪʫ ʟ ʩʠʩʪʝʤʦʶ ʧʨʠ ʨʦʙʦʪʽ ʟ ʛʨʫʧʦʶ ʜʦʢʫʤʝʥʪʽʚ, ʜʝ ʥʝʦʙʭʽʜʥʽ ʣʠʰʝ ʩʠʩʪʝʤʥʽ 

ʧʦʣʷ. 

ɺʠʩʥʦʚʢʠ.  

 ʇʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʯʘʩʪʠʥ ʨʦʟʨʦʙʢʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʷʢ ʥʘ ʥʠʭ ʚ ʧʦʜʘʣʴʰʦʤʫ ʛʨʫʥʪʫʻʪʴʩʷ ʚʩʽ ʥʘʩʪʫʧʥʽ 

ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ʇʨʠ ʤʘʡʙʫʪʥʽʭ ʟʤʽʥʘʭ ʙʘʟʠ ʜʘʥʠʭ ʟʘʟʚʠʯʘʡ 

ʪʽʣʴʢʠ ʨʦʟʰʠʨʶʶʪʴʩʷ, ʘʣʝ ʥʝ ʟʤʽʥʶʶʪʴ ʢʣʶʯʦʚʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʪʘʢ ʷʢ ʧʨʠ ʪʘʢʠʭ 

ʟʤʽʥʘʭ  ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ ʚʥʦʩʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʦʢ ʽ ʧʨʦʚʦʜʠʪʠ 

ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʘ ʡ ʟʘʡʤʘʪʠʩʴ ʤʽʛʨʘʮʽʻʶ ʜʘʥʠʭ ʟ ʧʦʧʝʨʝʜʥʴʦʾ 

ʩʪʫʢʪʫʨʠ ʫ ʥʦʚʫ. ʏʘʩʪʦ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʰʚʠʜʰʝ ʽ ʜʝʰʝʚʰʝ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ 

ʟʘʥʦʚʦ, ʘʥʽʞ ʤʦʜʠʬʽʢʫʚʘʪʠ ʢʣʶʯʦʚʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʨʠʩʠ ʧʦʯʘʪʢʦʚʦʾ ʙʘʟʠ ʜʘʥʠʭ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʪʨʫʜʥʦʱʽ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʚʝʣʠʢʠʭ 

ʩʠʩʪʝʤ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʨʘʚʠʣʘ ʧʨʠ ʧʦʙʫʜʦʚʽ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʩʠʩʪʝʤ: ʷʢʱʦ ʧʦʣʷ ʜʠʥʘʤʽʯʥʽ, ʟʘʟʚʠʯʘʡ ʢʨʘʱʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʨʽʰʝʥʥʷ ʻ NoSQL, 

ʷʢʱʦ ʧʦʣʷ ʩʪʘʪʠʯʥʽ, ʟʘʟʚʠʯʘʡ ʢʨʘʱʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʨʽʰʝʥʥʷ ʻ SQL, ʥʝ ʧʦʪʨʽʙʥʦ 

ʟʫʧʠʥʷʪʠʩʴ ʥʘ ʦʜʥʦʤʫ ʧʽʜʭʦʜʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʟʘʜʘʯ ʥʝʦʙʭʽʜʥʦ ʾʭ ʟʤʽʰʫʚʘʪʠ, ʷʢʱʦ ʮʝ ʜʘʻ ʚʠʛʨʘʰ ʫ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʘʙʦ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʚ ʮʽʣʦʤʫ.      



366 
 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɽʃɽʄɽʅʊɯɺ ʉʀʉʊɽʄʀ ɼʀʉʊɸʅʎɯʁʅʆɻʆ 

ʅɸɺʏɸʅʅʗ ʅɸ ɹɸɿɯ ʇʃɸʊʌʆʈʄʀ MOODLE  ʇʈʀ ɺʀʂʃɸɼɸʅʅɯ 

ɼʀʉʎʀʇʃɯʅʀ çʄɸʊɽʈɯɸʃʆɿʅɸɺʉʊɺʆ ʊɸ ʊɽʍʅʆʃʆɻɯʗ 

ʆɹʈʆɹʂʀ ʄɸʊɽʈɯɸʃɯɺè 

 

ʅʝʟʣʽʥʘ ʆʣʝʥʘ ɸʥʘʪʦʣʽʾʚʥʘ  

ʢ.ʽ.ʥ., ʜʦʮʝʥʪ, 

ʜʦʮ. ʢʘʬ. çʊʷʛʦʚʠʡ ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʟʘʣʽʟʥʠʮʴè 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʣʦʙʘʣʴʥʘ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʷ ʞʠʪʪʷ ʣʶʜʝʡ ʚʥʦʩʠʪʴ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʽ 

ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɼʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʙʘʛʘʪʦ ʦʩʚʽʪʷʥ ʩʪʘʚʠʣʠʩʷ ʜʝʱʦ ʩʢʝʧʪʠʯʥʦ, ʥʝ ʜʦ ʢʽʥʮʷ 

ʨʦʟʫʤʽʣʠ ʡʦʛʦ, ʘʣʝ ʥʘ ʜʘʥʠʡ ʯʘʩ ʢʦʣʠ ʫ ʩʚʽʪʽ ʚʠʨʫʻ ʧʘʥʜʝʤʽʷ 

COVID-19, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʻ ʻʜʠʥʠʤ ʨʽʰʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʧʝʨʝʨʠʚʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʟʤʫʰʫʻ ʬʦʨʤʫʣʶʚʘʪʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ 

ʧʨʽʦʨʠʪʝʪʠ ʚ ʧʽʜʛʦʪʦʚʮʽ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚʠʱʦʾ ʰʢʦʣʠ. ʇʝʨʝʜ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ 

(ʜʘʣʽ ï ɿɺʆ), ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ, ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʣʷʛʘʻ ʥʝ ʩʪʽʣʴʢʠ ʚ ʪʦʤʫ, ʱʦʙ 

ʜʘʪʠ ʧʝʚʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʫ, ʩʢʽʣʴʢʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʝʚʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ 

ʡ ʤʦʪʠʚʘʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʩʦʙʠʩʪʦʩʪʽ ʩʪʫʜʝʥʪʘ, ʧʨʦʚʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʷʢʦʛʦ ʙʫʜʝ ʧʦʪʨʝʙʘ  ʚ ʧʦʩʪʽʡʥʦʤʫ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʽ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʥʴ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ ʚʠʧʫʩʢ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʠʭ ʬʘʭʽʚʮʽʚ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ 

ʧʨʘʮʽ, ʽ ʮʷ ʤʝʪʘ ʚʧʝʨʰ ʟʘ ʚʩʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʨʦʛʨʝʩʠʚʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʢʦʥʮʝʧʮʽʡ, 

ʨʦʟʨʦʙʢʦʶ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ  ʥʦʚʽʪʥʽʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʱʦ ʦʧʠʨʘʶʪʴʩʷ ʥʘ ʦʩʪʘʥʥʽ ʩʚʽʪʦʚʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʽ ʽʜʝʾ, 

ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʧʠʪʘʥʴ ʦʨʛʘʥʽʟʘʮʽʾ 
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ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚè ʻ 

ʛʣʠʙʦʢʝ ʦʚʦʣʦʜʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʠʯʢʘʤʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʈʝʟʫʣʴʪʘʪ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʫ ɿɺʆ 

ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʨʦʟʚʠʪʦʢ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ: ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ 

ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ 

ʦʚʦʣʦʜʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ ɿɺʆ ʤʽʥʽʤʽʟʫʻ ʘʫʜʠʪʦʨʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʘ, ʥʘ ʜʘʥʠʡ 

ʯʘʩ ʙʣʠʟʴʢʦ 60% ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʜʠʩʮʠʧʣʽʥʠ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ ʩʘʤʦʩʪʽʡʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ. ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʝʨʦʚʘʥʦʶ, ʱʦ  

ʥʝʤʦʞʣʠʚʦ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ. ɸʫʜʠʪʦʨʥʫ 

ʨʦʙʦʪʫ ʧʦʪʨʽʙʥʦ ʦʙôʻʜʥʫʚʘʪʠ ʟ ʢʝʨʦʚʘʥʦʶ ʧʦʟʘʘʫʜʠʪʦʨʥʦʶ  (ʩʘʤʦʩʪʽʡʥʦʶ) ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ  

çʙʘʢʘʣʘʚʨè ʫ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ  ʚʠʚʯʝʥʥʷ 

ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚè 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʨʦʮʽ ʥʘʚʯʘʥʥʷ. ʅʘ ʚʠʚʯʝʥʥʷ ʮʽʻʾ 

ʜʠʩʮʠʧʣʽʥʠ ʚʠʜʽʣʝʥʦ 5 ʢʨʝʜʠʪʽʚ (ʚʩʴʦʛʦ 150 ʛʦʜʠʥ, ʟ ʥʠʭ 90 ʛʦʜʠʥ - ʘʫʜʠʪʦʨʥʘ 

ʨʦʙʦʪʘ, 60 ʛʦʜʠʥ - ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ). ʆʩʢʽʣʴʢʠ, ʘʫʜʠʪʦʨʥʠʭ ʛʦʜʠʥ  

ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʦʙʤʘʣʴ, ʪʦ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʪʝʤ ʚʠʥʦʩʠʪʴʩʷ ʥʘ 

ʩʘʤʦʩʪʽʡʥʝ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ. ɿ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʪʘ 

ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥʠ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʧʨʦʚʘʜʞʝʥʦ 

ʝʣʝʢʪʨʦʥʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ - ʢʦʤʧʣʝʢʩ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʪʚʦʨʝʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʣʝʢʮʽʡ, ʩʪʚʦʨʶʻ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʩʘʤʦʦʩʚʽʪʠ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʦʟʚʦʣʷʻ ʛʦʪʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ 

ʬʘʭʽʚʮʽʚ.  
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ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ɿɺʆ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ  ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 

ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚè ʫ ɿɺʆ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʤʦʚʘʭ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʪʦ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʤʦʤʝʥʪʠ: 

1. ɼʠʩʮʠʧʣʽʥʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʤʦʜʫʣʽʚ; 

2. ʆʧʨʘʮʶʚʘʥʥʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʘʫʜʠʪʦʨʥʦʾ ʪʘ ʧʦʟʘʘʫʜʠʪʦʨʥʦʾ (ʩʘʤʦʩʪʽʡʥʦʾ) ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ. 

ɸʫʜʠʪʦʨʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ: ʣʝʢʮʽʾ, ʧʨʘʢʪʠʯʥʽ 

ʡ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʪʘ ʦʯʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ. 

ʃʝʢʮʽʾ - ʮʝ ʦʩʥʦʚʥʘ ʪʨʘʜʠʮʽʡʥʘ ʬʦʨʤʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʫ 

ɿɺʆ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ  ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʫʜʝʥʪʠ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʠ ʟ ʤʝʪʦʶ ʥʘʙʫʪʪʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ 

ʨʦʙʦʪʠ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʘʧʘʨʘʪʫʨʦʶ, ʪʦʱʦ. 

ʇʦʟʘʘʫʜʠʪʦʨʥʘ ʨʦʙʦʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʫ ʟʘʟʜʘʣʝʛʽʜʴ ʤʝʪʦʜʠʯʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʙʦʪʫ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʧʽʜʨʫʯʥʠʢʦʤ, 

ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ, ʪʝʤʘʪʠʯʥʠʤʠ ʬʦʨʫʤʘʤʠ ʡ ʯʘʪ-ʢʦʥʬʝʨʝʥʮʽʷʤʠ, ʚʝʙʽʥʘʨʘʤʠ. 

ʇʦʟʘʘʫʜʠʪʦʨʥʘ (ʩʘʤʦʩʪʽʡʥʘ) ʨʦʙʦʪʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʘʫʜʠʪʦʨʥʦʾ 

ʨʦʙʦʪʠ 

ɽʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʜʠʩʮʠʧʣʽʥʠ. 

ʋ ʧʨʦʮʝʩʽ ʦʧʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚʠʢʣʘʜʘʯʝʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʤʘʪʠʯʥʠʡ ʬʦʨʫʤ, ʜʝ  ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʟʘʣʠʰʠʪʠ 

ʟʘʧʠʪʘʥʥʷ ʪʘ ʩʚʦʾ ʢʦʤʝʥʪʘʨʽ, ʟʘʫʚʘʞʝʥʥʷ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʯʥʠʭ, ʟʘʦʯʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ,  ʥʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʪʘʢʠʭ   
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ʢʦʥʩʫʣʴʪʘʮʽʡ ï ʯʘʪ; ʧʨʦʪʝ ʟ ʤʝʪʦʶ ʢʦʥʩʫʣʴʪʘʮʽʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʫʤ 

ʪʘ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ. 

ʇʽʩʣʷ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʦʜʫʣʷ ʧʨʦʚʦʜʷʪʴʩʷ ʘʫʜʠʪʦʨʥʽ ʡ 

ʧʦʟʘʘʫʜʠʪʦʨʥʽ ʢʦʥʪʨʦʣʴʥʽ ʟʘʩʦʙʠ  ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʟʘʣʽʢʦʚʠʭ 

ʢʨʝʜʠʪʽʚ. ɺʠʚʯʝʥʥʷ ʧʦʚʥʦʛʦ ʢʫʨʩʫ ʟʘʚʝʨʰʫʻʪʴʩʷ ʩʢʣʘʜʘʥʥʷʤ ʽʩʧʠʪʫ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʝʡʪʠʥʛʫ ʟ ʜʠʩʮʠʧʣʽʥʠ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʣʘʪʬʦʨʤʠ Moodle ʦʨʛʘʥʽʟʦʚʘʥʘ 

ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ 

ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʜʚʦʭ ʪʠʧʽʚ: 

1.  ʨʝʩʫʨʩʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʥʘʧʨʠʢʣʘʜ: ʝʣʝʢʪʨʦʥʥʽ ʢʦʥʩʧʝʢʪʠ, ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʬʘʡʣʠ, ʚʽʜʝʦʨʦʣʠʢʠ, 

ʧʨʝʟʝʥʪʘʮʽʾ ʪʦʱʦ; 

2.  ʨʝʩʫʨʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʚʠʚʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʬʦʨ-

ʤʫʚʘʥʥʷ ʚʤʽʥʴ, ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʩʪʫʜʝʥʪʽʚ, ʥʘʧʨʠʢʣʘʜ: ʟʘʚʜʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ, ʚʠʢʦʥʘʥʥʷ 

ʢʫʨʩʦʚʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʨʦʙʽʪ, ʪʝʩʪʠ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

ʊʝʤʘʪʠʯʥʽ ʨʦʟʜʽʣʠ ʩʪʚʦʨʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʙʦʯʦʾ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟ 

ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚè, ʘ ʪʘʢʦʞ 

ʚʢʣʶʯʘʶʪʴ ʪʝʤʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ. ʂʦʞʝʥ ʪʝʤʘʪʠʯʥʠʡ ʨʦʟʜʽʣ ʤʦʞʝ 

ʤʽʩʪʠʪʠ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʨʝʩʫʨʩʠ ʪʘʢʽ ʷʢ: ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ, ʜʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʟʘʟʥʘʯʘʶʪʴʩʷ: ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ, ʥʘʚʯʘʣʴʥʘ 

ʤʝʪʘ, ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʣʽʪʝʨʘʪʫʨʘ; ʢʦʥʩʧʝʢʪ ʣʝʢʮʽʡ, ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ, ʟʤʽʩʪ ʷʢʦʛʦ ʥʘʜʘʻ ʩʪʫʜʝʥʪʫ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʫ ʧʦʚʥʦʤʫ 

ʦʙʩʷʟʽ; ʥʘʦʯʥʽ ʤʘʪʝʨʽʘʣʠ (ʪʘʙʣʠʮʽ, ʧʨʝʟʝʥʪʘʮʽʾ; ʚʽʜʝʦʨʦʣʠʢʠ); ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ 

ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʫ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʡʪʠ 

ʪʝʩʪʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (on-line). 
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ʊʘʢʦʞ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ (ɯʈʉ), ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ, ʪʘ ʚʧʣʠʚʘʻ ʥʘ 

ʤʦʪʠʚʘʮʽʶ ʾʭ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʚʠʜʽʚ ɯʈʉ ʻ ʧʦʰʫʢ ʪʝʤʘʪʠʯʥʠʭ 

ʚʽʜʝʦ ʪʘ ʘʫʜʽʦ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʝʨʝʜʦʚʠʱʽ çMoodleè.  

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʤʦʚʘʭ ʢʨʝʜʠʪʥʦ-

ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʨʦʟʢʨʠʚʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʘʣʽʟʘʮʽʶ ʧʦʪʨʝʙ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʚ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛʘʭ, ʧʽʜʚʠʱʫʻ ʧʨʦʬʝʩʽʡʥʫ 

ʤʦʙʽʣʴʥʽʩʪʴ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʻ ʥʝʚʽʜôʻʤʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ 

ʦʩʚʽʪʠ. 
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ʇʈʀʉʊʈɯʁ ɼʃʗ ɼʆʉʃɯɼɾɽʅʅʗ ʄɸʊɽʈɯɸʃɯɺ ʅɸ ʋɼɸʈʅʆ-

ɸɹʈɸɿʀɺʅɽ ɿʅʆʐʋɺɸʅʅʗ 

 

ʆʜʦʩʽʡ ɿʽʥʦʚʽʡ ʄʠʭʘʡʣʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʐʠʤʘʥʩʴʢʠʡ ɺʦʣʦʜʠʤʠʨ ʗʨʦʩʣʘʚʦʚʠʯ 

ʘʩʠʩʪʝʥʪ 

ʂʫʮʝʣʘ ʈʫʩʣʘʥ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʚʯʝʥʥʶ ʧʨʠʨʦʜʠ ʟʥʦʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʙʫʨʽʥʥʽ ʚʝʜʫʪʴʩʷ 

ʜʦʩʠʪʴ ʜʘʚʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʜʘʣʦʩʷ ʚʠʷʚʠʪʠ ʽ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʦʚʽ 

ʚʠʜʠ ʟʥʦʰʫʚʘʥʥʷ ʧʨʠ ʫʜʘʨʽ: ʫʜʘʨʥʦ-ʘʙʨʘʟʠʚʥʠʡ, ʫʜʘʨʥʦ-ʛʽʜʨʦʘʙʨʘʟʠʚʥʠʡ, 

ʫʜʘʨʥʦ-ʚʪʦʤʥʠʡ, ʚʩʪʘʥʦʚʠʪʠ ʤʝʭʘʥʽʟʤʠ ʪʘ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʮʠʭ ʚʠʜʽʚ 

ʟʥʦʰʫʚʘʥʥʷ, ʨʦʟʨʦʙʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʫʩʪʘʥʦʚʢʠ ʪʘ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʨʠ ʫʜʘʨʽ [1, 2, 3, 4, 5].  

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʪʘ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʯʥʠʭ ʦʩʥʦʚ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ 

ʟʥʦʰʫʚʘʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʢʣʘʜʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʮʴʦʛʦ ʚʠʜʫ 

ʟʥʦʰʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʠʩʪʨʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʫʜʘʨʥʦ-ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ ʟ ʧʨʦʩʪʠʤ ʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ 

ʚʠʢʦʥʘʥʥʽ ʪʘ ʥʘʜʽʡʥʠʤ ʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽ ʜʣʷ ʧʦʜʘʯʽ ʘʙʨʘʟʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʫ ʟʦʥʫ ʚʟʘʻʤʦʜʽʾ ʟʨʘʟʢʘ ʽ ʢʦʥʪʨʟʨʘʟʢʘ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʨʫʭʫ ʘʙʨʘʟʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫʟʛʦʜʞʝʥʦʛʦ ʽʟ ʫʜʘʨʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʟʨʘʟʢʘ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʨʦʟʨʦʙʢʠ ʻ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʫʜʘʨʥʦ-ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʝʥʥʷ. ɺʽʜʦʤʠʡ ʧʨʠʩʪʨʽʡ [1, c. 39-42] ʤʘʻ 

ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ:  
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- ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

- cʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʩʦʙʫ ʜʣʷ ʧʦʜʘʯʽ ʘʙʨʘʟʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʟʦʥʫ 

ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟʨʘʟʢʘ ʟ ʢʦʥʪʨʟʨʘʟʢʦʤ; 

- ʥʘ ʜʘʥʦʤʫ ʧʨʠʩʪʨʦʾ ʥʝ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʚ ʫʤʦʚʘʭ 

ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʘʙʨʘʟʠʚʥʦʾ ʩʫʩʧʝʥʟʽʾ, ʱʦ ʟʚʫʞʫʻ  ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʩʪʨʦʶ. 

ʅʘʩʪʫʧʥʠʡ ʚʽʜʦʤʠʡ ʧʨʠʩʪʨʽʡ [2, c. 116-118] ʦʙʤʝʞʝʥʠʡ ʚ ʦʙʣʘʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʥʘ ʥʴʦʤʫ 

ʤʦʞʥʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʦʮʝʩʠ ʫʜʘʨʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʪʽʣʴʢʠ ʜʣʷ ʫʤʦʚ 

ʚʟʘʻʤʦʜʽʾ ʟʨʘʟʢʘ ʟ ʤʦʥʦʣʽʪʥʠʤ ʘʙʨʘʟʠʚʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʋʩʫʥʫʚʰʠ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʽ ʥʝʜʦʣʽʢʠ ʚʽʜʦʤʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʫʜʘʨʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʩʪʨʽʡ [6] 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1.  

 
 

ʈʠʩ. 1 ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʫʜʘʨʥʦ-

ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ 

1 - ʢʦʨʧʫʩ, 2 ʟʨʘʟʦʢ, 3 ï ʢʦʥʪʨʟʨʘʟʦʢ  (ʢʦʚʘʣʜʘ), 4 ï ʫʪʨʠʤʫʚʘʯ ʟʨʘʟʢʘ, 5 ï 

ʥʘʧʨʷʤʥʽ, 6 ï ʪʷʛʘʨʽ, 7 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ, 8 ï ʧʨʠʚʽʜʥʠʡ ʚʘʣ, 9 - ʢʣʠʥʦʧʘʩʦʚʠʡ 

ʨʝʤʽʥʴ,  10 ï ʢʫʣʘʯʦʢ, 11 ï ʰʪʦʚʭʘʯ, 12 - ʘʙʨʘʟʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 13 ï ʢʦʨʦ-

ʙʯʘʩʪʘ ʝʣʘʩʪʠʯʥʘ ʻʤʢʽʩʪʴ, 14 ï ʜʥʦ, 15 ï ʢʫʣʘʯʦʢ-ʝʢʩʮʝʥʪʨʠʢ, 16 ï ʢʦʨʦʤʠʩʣʦ. 
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ʇʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʙʨʘʥʦʛʦ ʤʝʪʦʜʫ 

ʬʽʢʩʘʮʽʾ ʚʝʣʠʯʠʥʠ ʟʥʦʩʫ ʧʦʧʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʫ ʟʨʘʟʦʢ 2 ʘʙʦ 

ʟʚʘʞʫʶʪʴ, ʘʙʦ ʚʠʤʽʨʶʶʪʴ ʡʦʛʦ ʜʦʚʞʠʥʫ. ɼʘʣʴʰʝ. ʋ ʢʦʨʦʙʯʘʩʪʫ ʻʤʥʽʩʪʴ 13 

ʚʚʦʜʷʪʴ ʘʙʨʘʟʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʩʫʭʠʡ ʩʠʧʢʠʡ ʘʙʨʘʟʠʚ ʘʙʦ ʩʫʩʧʝʥʟʽʷ ʘʙʨʘʟʠʚʫ). 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʜʘʨʫ ʟʨʘʟʢʘ 2 ʦʙ ʢʦʥʪʨʟʨʘʟʦʢ 3 ʧʝʨʝʜʘʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 7 ʯʝʨʝʟ ʢʣʠʥʦʧʘʩʦʚʫ ʧʝʨʝʜʘʯʫ 9 ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜʥʠʡ ʚʘʣ 8 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʫ ʢʦʨʧʫʩʽ 1 ʧʨʠʩʪʨʦʶ. ʂʫʣʘʯʦʢ 10, ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʧʨʠʚʽʜʥʦʤʫ ʚʘʣʫ 8, ʦʙʝʨʪʘʶʯʠʩʴ ʟ ʯʘʩʪʦʪʦʶ n ʜʽʻ ʥʘ ʰʪʦʚʭʘʯ 

11 ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʧʽʜʥʽʤʘʻ ʧʦ ʥʘʧʨʷʤʥʠʤ 5 ʫʪʨʠʤʫʚʘʯ 4 ʟʨʘʟʢʘ 2. 

ɼʦʩʷʛʥʫʚʰʠ ʥʘʡʚʠʱʦʾ ʪʦʯʢʠ, ʫʪʨʠʤʫʚʘʯ 4 ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʴʦʤʫ ʪʷʛʘʨʷʤʠ 6 

ʧʘʜʘʻ (ʚ ʮʝʡ ʯʘʩ ʚʽʜʩʫʪʥʽʡ ʢʦʥʪʘʢʪ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʢʫʣʘʯʢʘ 10 ʟ ʰʪʦʚʭʘʯʝʤ 

11), ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʜʘʨʥʘ ʚʟʘʻʤʦʜʽʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʟʨʘʟʢʘ 2 ʪʘ 

ʢʦʥʪʨʟʨʘʟʢʘ 3.  ʇʣʘʚʥʝ ʧʽʜʥʽʤʘʥʥʷ ʪʘ ʨʽʟʢʝ (ʫʜʘʨʥʝ) ʦʧʫʩʢʘʥʥʷ ʫʪʨʠʤʫʚʘʯʘ 4 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ  ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʬʽʣʶʚʘʥʥʷʤ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʢʫʣʘʯʢʘ 10. 

ʋʟʛʦʜʞʝʥʦ ʽʟ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʫʪʨʠʤʫʚʘʯʘ 4 ʟʨʘʟʢʘ 2 ʟʜʽ-

ʡʩʥʶʶʪʴʩʷ ʟʚʦʨʦʪʥʦ-ʢʦʣʠʚʘʣʴʥʽ ʨʫʭʠ  ʢʦʨʦʙʯʘʩʪʦʾ ʻʤʢʦʩʪʽ 13 ʥʘʚʢʦʣʦ ʦʩʽ ʆ-O. 

ʎʝ ʫʟʛʦʜʞʝʥʥʷ ʨʫʭʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤ ʢʫʣʘʯʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ: 

ʦʙʝʨʪʘʥʥʷ ʢʫʣʘʯʢʘ-ʝʢʩʮʝʥʪʨʠʢʘ 15 ʧʨʠʚʦʜʠʪʴ ʫ ʢʦʣʠʚʘʣʴʥʠʡ ʨʫʭ ʢʦʨʦʤʠʩʣʦ 16, 

ʷʢʝ ʚʽʜʧʦʚʽʜʥʦ ʢʦʣʠʚʘʻ ʢʦʨʦʙʯʘʩʪʫ ʻʤʢʽʩʪʴ 13. ʇʨʠ ʮʴʦʤʫ ʘʙʨʘʟʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 12 ʧʨʦʭʦʜʠʪʴ ʧʦ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʢʦʥʪʨʟʨʘʟʢʘ 3. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʮʴʦʛʦ, ʫ ʤʦʤʝʥʪ ʫʜʘʨʫ ʟʨʘʟʢʘ 2 ʧʦ ʢʦʥʪʨʟʨʘʟʢʫ 3 ʤʽʞ ʥʠʤʠ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ 

ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʩʧʨʠʯʠʥʷʪʠʤʝ ʫʜʘʨʥʦ-ʘʙʨʘʟʠʚʥʝ 

ʨʫʡʥʫʚʘʥʥʷ ï ʟʥʦʩ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ 2. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʟʨʘʟʦʢ 2 ʧʦʚʪʦʨʥʦ ʟʚʘʞʫʻʪʴʩʷ ʘʙʦ ʚʠʤʽʨʶʻʪʴʩʷ ʡʦʛʦ ʜʦʚʞʠʥʘ ʪʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʝʣʠʯʠʥʘ ʟʥʦʩʫ (ʧʦ ʚʪʨʘʪʽ ʤʘʩʠ ʘʙʦ ʟʤʝʥʰʝʥʥʶ ʡʦʛʦ ʜʦʚʞʠʥʠ). ɺʝʣʠʯʠʥʘ 

ʝʥʝʨʛʽʾ ʫʜʘʨʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʘʩʦʶ m ʪʷʛʘʨʷ 6 ʪʘ ʚʠʩʦʪʦʶ ʡʦʛʦ ʧʽʜʡʦʤʫ H, ʱʦ 

ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʟʥʦʩʫ ʟʨʘʟʢʘ 2 ʚʽʜ ʝʥʝʨʛʽʾ ʫʜʘʨʫ. 

ʅʦʚʠʤ ʚ ʜʘʥʦʤʫ ʧʨʠʩʪʨʦʾ ʻ ʪʝ, ʱʦ ʟʘʩʽʙ ʜʣʷ ʧʦʜʘʯʽ ʘʙʨʘʟʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʦʟʚʦʣʷʻ ʫʪʨʠʤʫʚʘʪʠ ʡʦʛʦ ʚ ʦʢʦʣʽ ʤʽʩʮʷ ʚʟʘʻʤʦʜʽʾ ʟʨʘʟʢʘ ʽ ʢʦʥʪʨʟʨʘʟʢʘ. ʋ  

ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʠʩʪʨʦʶ ʚʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʠʡ ʢʫʣʘʯʢʦʚʠʡ ʤʝʭʘʥʽʟʤ, ʱʦ 
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ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʫʣʘʯʢʘ-ʝʢʩʮʝʥʪʨʠʢʘ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʧʨʠʚʽʜʥʦʤʫ ʚʘʣʫ, ʪʘ 

ʢʦʨʦʤʠʩʣʘ, ʚʠʢʦʥʘʥʦʛʦ ʫ ʚʠʛʣʷʜʽ ʚʠʣʢʠ, ʟʘʢʨʽʧʣʝʥʦʾ ʥʘ ʢʦʨʦʙʯʘʩʪʽʡ ʻʤʢʦʩʪʽ, 

ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʠʡ ʢʦʣʠʚʘʣʴʥʠʡ ʨʫʭ ʢʦʨʦʙʯʘʩʪʦʾ ʻʤʢʦʩʪʽ ʜʣʷ ʧʦʜʘʯʽ 

ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʫ ʟʦʥʫ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʟʨʘʟʢʘ ʪʘ ʢʦʥʪʨʟʨʘʟʢʘ 

ʫ ʤʦʤʝʥʪ ʫʜʘʨʫ. ɺʝʣʠʯʠʥʫ ʝʥʝʨʛʽʾ ʫʜʘʨʫ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ, ʟʤʽʥʶʶʯʠ ʤʘʩʫ m 

ʪʷʛʘʨʷ 6 ʪʘ ʚʠʩʦʪʫ ʡʦʛʦ ʧʽʜʡʦʤʫ H, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʟʥʦʩʫ 

ʟʨʘʟʢʘ 2 ʚʽʜ ʝʥʝʨʛʽʾ ʫʜʘʨʫ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʚʜʦʩʢʦʥʘʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʢʨʠʪʪʴ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʧʨʠ ʫʜʘʨʥʦ-

ʘʙʨʘʟʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʪʘ ʽʥʰʠʭ 

ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 
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ʤ. ʆʜʝʩʘ, ʋʢʨʘʥʾʘ  

 

ɺʩʪʫʧ.  ʆʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʠʭ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ  

ʻ ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ ï ʮʝ ʨʽʟʥʦʚʠʜ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʽ ʷʢʽʩʪʶ ʟʦʙʨʘʞʝʥʴ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʦʤʦʛʨʘʬ ʨʦʙʠʪʴ ʢʽʣʴʢʘ ʟʥʽʤʢʽʚ ʧʦʧʝʨʝʯʥʠʭ ʟʨʽʟʽʚ ʪʽʣʘ ʟʘ ʟʘʜʘʥʠʤʠ ʬʘʭʽʚʮʝʤ 

ʧʘʨʘʤʝʪʨʘʤʠ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʢʦʤʧ'ʶʪʝʨ ʧʨʦʘʥʘʣʽʟʫʻ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʬʦʨʤʫʶʪʴʩʷ 

ʜʚʦʤʽʨʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʥʘʛʘʜʫʶʪʴ ʘʥʘʪʦʤʽʯʥʽ ʟʨʽʟʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʦ ʧʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʥʠʨʦʢ, ʧʝʯʽʥʢʠ, ʣʝʛʝʥʴ ʪʘ ʽʥ. 

ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʦʤʦʛʨʘʤ (ʂʊ) ʧʦʪʨʝʙʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʪʨʠʚʘʣʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʢʘʨʷ, ʘ ʚʧʣʠʚ ʟʥʘʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʥʠʞʫʻ ʫʚʘʛʫ ʪʘ ʧʽʜʚʠʱʫʻ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʥʝʚʽʨʥʠʭ ʨʽʰʝʥʴ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʣʽʢʘʨʷ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʷʢʽʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʢʦʤʧôʶʪʝʨʥʫ ʦʙʨʦʙʢʫ ʪʦʤʦʛʨʘʤ. ɺ ʮʠʭ ʩʠʩʪʝʤʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ 

ʚʠʜʽʣʝʥʥʷ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʂʊ (ʧʫʭʣʠʥ, ʥʦʚʦʫʪʚʦʨʝʥʴ 

ʪʘ ʽʥʰʠʭ) ʘʙʦ ʤʝʪʦʜʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʥʘ ʥʦʨʤʫ ʽ ʧʘʪʦʣʦʛʽʶ.  

ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʂʊ ʫ ʪʦʤʫ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ʦʙʠʨʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ ʤʝʪʦʜʠ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʠ ʚʠʜʽʣʝʥʥʷ ʧʫʭʣʠʥ ʫ 

ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʥʝ ʚʧʦʨʘʶʪʴʩʷ ʽʟ ʚʠʜʽʣʝʥʥʷʤ ʟʣʦʷʢʽʩʥʠʭ ʫʪʚʦʨʝʥʴ ʫ ʣʝʛʝʥʷʭ 

ʣʶʜʠʥʠ. ʊʦʤʫ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʂʊ ʥʘ ʥʦʨʤʫ ʽ ʧʘʪʦʣʦʛʽʶ ʚ ʦʩʪʘʥʥʽʡ 
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ʯʘʩ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (ɿʅʄ) ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ. ʆʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʢʣʘʩʠʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ï ʮʝ 

ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʚʭʽʜʥʦʛʦ ʚʝʢʪʦʨʫ ʜʘʥʠʭ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʦʙʨʦʙʢʦʶ ʮʽʣʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʥʝʡʨʦʥʽʚ ʢʦʞʥʦʛʦ ʰʘʨʫ ʽ 

ʤʝʨʝʞʘ ʩʪʘʻ ʛʨʦʤʽʟʜʢʦʶ ʽ ʩʢʣʘʜʥʦʶ ʜʣʷ ʥʘʚʯʘʥʥʷ. ɼʦ ʪʦʛʦ ʞ ʢʣʘʩʠʯʥʽ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʪʦʧʦʣʦʛʽʶ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʡʤʘʶʪʴ 

ʡʦʛʦ ʮʽʣʢʦʤ.  

ʎʠʭ ʥʝʜʦʣʽʢʽʚ ʧʦʟʙʘʚʣʝʥʽ ɿʅʄ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʟʛʦʨʪʢʦʚʠʭ ʽ 

ʧʽʜʚʠʙʽʨʢʦʚʠʭ ʰʘʨʽʚ. ʊʘʢʽ ʤʝʨʝʞʽ ʤʘʶʪʴ ʜʚʦʚʠʤʽʨʥʫ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, 

ʥʝʡʨʦʥʠ ʟʛʨʫʧʦʚʘʥʽ ʚ ʧʣʦʱʠʥʠ, ʘ ʧʣʦʱʠʥʠ ʟʛʨʫʧʦʚʘʥʽ ʚ ʰʘʨʠ. ɺʽʜ ʰʘʨʫ ʜʦ 

ʰʘʨʫ ʨʦʟʤʽʨ ʧʣʦʱʠʥʠ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʦʩʪʘʥʥʽ ʰʘʨʠ ʤʘʶʪʴ ʢʣʘʩʠʯʥʠʡ 

ʚʠʛʣʷʜ ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʧʝʨʩʝʧʪʨʦʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʢʩʝʣʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ 

ʙʣʠʟʴʢʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʪʽʩʥʽʰʝ ʚʟʘʻʤʦʜʽʶʪʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʦʟʥʘʢ, ʥʽʞ 

ʧʽʢʩʝʣʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ. ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ɿʅʄ 

ʜʝʷʢʘ ʦʟʥʘʢʘ  ʚʠʟʥʘʯʝʥʘ ʚʘʞʣʠʚʦʶ, ʚʦʥʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʚ 

ʷʢʽʡ ʦʙʣʘʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʮʷ ʦʟʥʘʢʘ ʚʠʷʚʣʝʥʘ. ɼʦ ʪʦʛʦ ʞ ɿʅʄ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʽʥʰʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʛʥʫʯʢʽʩʪʶ ʚ 

ʟʘʩʪʦʩʫʚʘʥʥʽ [1 ï 3]. 

ɺ [1, 2] ʜʣʷ ʦʙʨʦʙʢʠ ʂʊ ʣʝʛʝʥʴ ʣʶʜʠʥʠ ʟʘʩʪʦʩʦʚʘʥʦ ɿʅʄ VGG-19. ʎʷ 

ʤʝʨʝʞʘ ʤʘʻ 19 ʟʛʦʨʪʢʦʚʠʭ ʰʘʨʽʚ ʽ ʪʨʠ ʧʦʚʥʦʟʚʷʟʥʠʭ ʰʘʨʠ. ʌʫʥʢʮʽʷ ʘʢʪʠʚʘʮʽʾ ï 

ReLU. ʇʦʨʷʜ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʢʣʘʩʠʬʽʢʘʮʽʾ VGG-19 ʧʦʢʘʟʘʣʘ ʥʠʟʴʢʫ 

ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ. ʊʘʢʦʞ ʩʘʤʘ ʘʨʭʽʪʝʢʪʫʨʘ ʮʽʻʾ ʤʝʨʝʞʽ ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʨʝʩʫʨʩʽʚ, ʟô̫ ʚʣʷʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʟ ʜʠʩʢʦʤ ʽ ʧʨʦʧʫʩʢʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ. ɼʦ ʪʦʛʦ ʞ ʫ ɿʅʄ ʟ ʛʣʠʙʠʥʦʶ ʟʛʦʨʪʢʠ ʙʽʣʴʰ 20 ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʛʣʠʙʠʥʠ ʤʝʨʝʞʽ ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʧʦʯʘʪʢʫ ʧʦʢʨʘʱʫʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʰʚʠʜʢʦ 

ʧʦʛʽʨʰʫʻʪʴʩʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʧʝʨʝʥʘʚʯʘʥʥʷʤ ʤʝʨʝʞʽ. ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʦ ʟʘʣʠʰʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ. ɺ ʟʘʣʠʰʢʦʚʫ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ 

ʜʦʜʘʶʪʴʩʷ ʟôʻʜʥʘʥʥʷ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ. ʎʽ ʟôʻʜʥʘʥʥʷ ʜʦʜʘʶʪʴ ʚʠʭʦʜʠ ʦʜʥʦʛʦ 

ʟʛʦʨʪʢʦʚʦʛʦ ʰʘʨʫ ʜʦ ʚʭʦʜʽʚ ʽʥʰʦʛʦ ʟʛʦʨʪʢʦʚʦʛʦ ʰʘʨʫ,  ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʨʘʚʦʨʫʯ, ʧʨʦʧʫʩʢʘʶʯʠ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʰʘʨʽʚ.  
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ɺ [3] ʟʦʙʨʘʞʝʥʥʷ ʂʊ ʤʦʟʢʫ ʣʶʜʠʥʠ ʦʙʨʦʙʣʷʣʠʩʷ ʟʘʣʠʰʢʦʚʦʶ ɿʅʄ 

ResNet50 ʟ ʬʫʥʢʮʽʻʶ ʘʢʪʠʚʘʮʽʾ ʩʠʛʤʦʾʜ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʨʝʞ ʪʠʧʫ VGG 

ʟʘʣʠʰʢʦʚʽ ʤʝʨʝʞʽ ResNet ʤʘʶʪʴ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʬʽʣʴʪʨʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʤʝʥʰʫ 

ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ. ɼʦ ʪʦʛʦ ʞ ʤʝʨʝʞʽ ResNet ʟʙʽʛʘʶʪʴʩʷ 

ʰʚʠʜʰʝ, ʥʽʞ VGG. ʆʜʥʘʢ ʦʙʠʜʚʽ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʟʘʜʘʯ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʽ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʘʩʽʚ. ɺ ʟʘʜʘʯʘʭ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʘʩʽʚ 

ʙʽʣʴʰ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ  ʟʦʙʨʘʞʝʥʴ  ʧʦʢʘʟʫʻ ʤʝʨʝʞʘ Inception-V3. ʎʷ 

ʤʝʨʝʞʘ ʩʪʚʦʨʝʥʘ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʙʽʣʴʰ ʥʽʞ 1000 ʢʣʘʩʽʚ ʟʦʙʨʘʞʝʥʴ ʽ 

ʥʘʚʯʘʣʘʩʷ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ImageNet, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʽʣʴʰ ʥʽʞ 14 ʤʣʥ. 

ʨʦʟʤʽʯʝʥʠʭ ʟʦʙʨʘʞʝʥʴ.   

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʂʊ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɿʅʄ Inception-V3 ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʥʘ ʥʦʨʤʫ ʽ 

ʧʘʪʦʣʦʛʽʶ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʂʊ ʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʚʘʜ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʫ ʧʨʠʨʦʜʫ ʽ ʨʽʟʥʫ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ: 

- ʘʜʠʪʠʚʥʘ ʬʣʫʢʪʫʘʮʽʡʥʘ ʟʘʚʘʜʘ ʦʙʫʤʦʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʘʪʯʠʢʘ 

ʪʘ ʚʠʧʘʜʢʦʚʠʤʠ ʟʙʫʨʝʥʥʷʤʠ ʚ ʢʘʥʘʣʽ (ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ); 

- ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʘ ʟʘʚʘʜʘ ʦʙʫʤʦʚʣʝʥʘ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ 

ʦʙ'ʻʢʪʘ (ʥʠʟʴʢʘ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ); 

- ̔ ʤʧʫʣʴʩʥʘ ʟʘʚʘʜʘ ʦʙʫʤʦʚʣʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ï 

ʢʚʘʥʪʫʚʘʥʥʷ (ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ); 

- ʩʧʝʢʣ-ʟʘʚʘʜʘ ʦʙʫʤʦʚʣʝʥʘ ʚʟʘʻʤʥʠʤ ʥʘʢʣʘʜʝʥʥʷʤ ʭʚʠʣʴ ʧʨʠ ʭʚʠʣʴʦʚʦʤʫ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʚʧʣʠʚʽ (ʽʥʪʝʨʬʝʨʝʥʮʽʻʶ) (ʩʝʨʝʜʥʷ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ). 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʚʘʜ ʟʦʙʨʘʞʝʥʴ ʂʊ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ ʪʘʢʠʭ ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʨʝʞʽ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ Inception-V3 ʚʠʢʦʥʫʚʘʣʘʩʷ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʝʪʦʜ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ  [4], 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʨʠʩʪʦʩʦʚʘʥʠʡ ʩʘʤʝ ʜʣʷ ʟʦʙʨʘʞʝʥʴ ʂʊ ʪʘ ʧʦʢʘʟʘʚ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʤʝʪʦʜʠ [4]. ʎʝʡ ʤʝʪʦʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʛʽʩʪʦʛʨʘʤʠ ʟʦʙʨʘʞʝʥʥʷ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʟʢʦʩʪʽ; ʤʝʜʽʘʥʥʠʡ ʬʽʣʴʪʨ ʟ ʤʘʩʢʦʶ 5Ĭ5. 
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ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʂʊ 

ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʨʝʞʫ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ Inception-V3 [5]. ʎʷ ʤʝʨʝʞʘ ʙʫʣʘ 

ʦʙʨʘʥʘ ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠ ʚʠʩʦʢʽʡ 

ʰʚʠʜʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. ʎʶ ʤʝʨʝʞʫ ʣʝʛʢʦ ʤʦʜʠʬʽʢʫʚʘʪʠ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʪʠ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʤʝʨʝʞʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 42 ʟʛʦʨʪʢʦʚʠʭ ʰʘʨʽʚ, ʦʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ 

ʬʘʢʪʦʨʠʟʘʮʽʷ ʟʛʦʨʪʦʢ. ʄʝʪʦʶ ʬʘʢʪʦʨʠʟʘʮʽʾ ʟʛʦʨʪʦʢ ʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟ'ʻʜʥʘʥʴ ʽ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɼʚʦʤʘ ʟʛʦʨʪʢʘʤʠ 3 Ĭ 3 

ʟʘʤʽʥʶʶʪʴ ʦʜʥʫ ʟʛʦʨʪʢʫ 5 Ĭ 5. ɼʨʫʛʘ ʦʩʦʙʣʠʚʽʩʪʴ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ Inception-v3 

ʧʦʣʷʛʘʻ ʫ ʬʘʢʪʦʨʠʟʘʮʽʾ ʚ ʘʩʠʤʝʪʨʠʯʥʽ ʟʛʦʨʪʢʠ. ʆʜʥʫ ʟʛʦʨʪʢʫ 3 Ĭ 3 ʟʘʤʽʥʶʶʪʴ 

ʟʛʦʨʪʢʦʶ 3 Ĭ 1, ʧʽʩʣʷ ʷʢʦʾ ʡʜʝ ʟʛʦʨʪʢʘ 1 Ĭ 3. ʎʝ ʨʦʙʠʪʴ ʮʶ ʘʨʭʽʪʝʢʪʫʨʫ 

ʥʘʡʟʨʫʯʥʽʰʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʪʦʜʠʮʽ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʂʊ ʥʘ ʦʩʥʦʚʽ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʦʙʤʝʞʝʥʦʩʪʽ ʜʘʥʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʛʝʥʝʨʘʪʦʨ ʰʪʫʯʥʠʭ ʜʘʥʠʭ.  ɻʝʥʝʨʘʪʦʨ ʩʪʚʦʨʶʻ 

ʜʦʜʘʪʢʦʚʽ 5 ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʢʦʞʥʦʛʦ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʰʣʷʭʦʤ  ʘʬʽʥʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʘ ʩʘʤʝ, ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʰʣʷʭʦʤ 

ʚʠʧʘʜʢʦʚʠʭ ʟʩʫʚʽʚ (ʚʽʜ -20 ʜʦ 20 ʧʽʢʩʝʣʽʚ ʟʘ ʢʦʞʥʦʶ ʟ ʦʩʝʡ) ʪʘ ʧʦʚʦʨʦʪʽʚ (ʚʽʜ -5 

ʜʦ 5 ʛʨʘʜʫʩʽʚ). ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ ʚʠʙʽʨʢʠ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ɿʅʄ ʚ 6 ʨʘʟʽʚ (ʨʠʩ. 1).  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ ʂʊ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʚʠʙʽʨʮʽ ʟ 137 ʟʦʙʨʘʞʝʥʴ ʂʊ ʣʝʛʝʥʴ ʣʶʜʠʥʠ (66 ï 

ʟ ʜʽʘʛʥʦʟʦʤ ʪʫʙʝʨʢʫʣʴʦʟ; 71 ï ʟʜʦʨʦʚʽ) ʪʘ 129 ʟʦʙʨʘʞʝʥʴ ʂʊ ʤʦʟʢʫ ʣʶʜʠʥʠ (70 ï 

ʟ ʜʽʘʛʥʦʟʦʤ ʽʰʝʤʽʯʥʠʡ ʽʥʩʫʣʴʪ; 59 ï ʟʜʦʨʦʚʽ). ʊʘʢʠʤ ʯʠʥʦʤ ʟʦʙʨʘʞʝʥʥʷ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʘ ʢʣʘʩʠ ï ʥʦʨʤʘ ʪʘ ʧʘʪʦʣʦʛʽʷ. ʈʦʟʤʽʨ ʟʦʙʨʘʞʝʥʴ ï 299Ĭ299 

ʧʽʢʩʝʣʽʚ (ʨʠʩ. 2). 

ɿʦʙʨʘʞʝʥʥʷ ʮʠʭ ʜʚʦʭ ʚʠʙʽʨʦʢ ʨʦʟʜʽʣʷʣʠʩʷ ʥʘ ʥʘʚʯʘʣʴʥʫ ʤʥʦʞʠʥʫ 

ʟʦʙʨʘʞʝʥʴ ʽ ʪʝʩʪʦʚʫ. ɼʣʷ ʥʘʚʯʘʥʥʷ ɿʅʄ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʦʙʨʘʥʦ 

ʢʽʣʴʢʽʩʪʴ ʝʧʦʭ ʥʘʚʯʘʥʥʷ ï 80, ʢʽʣʴʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ï 120. 

ʇʽʩʣʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʚʽʜʥʦʩʠʪʴ ʟʦʙʨʘʞʝʥʥʷ ʪʝʩʪʦʚʦʾ ʚʠʙʽʨʢʠ ʜʦ 

ʧʝʚʥʦʛʦ ʢʣʘʩʫ. ɼʣʷ ʪʝʩʪʦʚʠʭ ʚʠʙʽʨʦʢ ʟʦʙʨʘʞʝʥʴ ʂʊ ʣʝʛʝʥʴ ʪʘ ʂʊ ʤʦʟʢʫ 
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ʦʮʽʥʶʚʘʣʘʩʷ ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʰʣʷʭʦʤ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʦʪʢʫ ʧʨʘʚʠʣʴʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ F-ʤʽʨʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦ-ʧʝʨʰʝ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʚʠʙʦʨʫ ʬʫʥʢʮʽʾ ʘʢʪʠʚʘʮʽʾ ɿʅʄ ʥʘ ʷʢʽʩʪʴ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʂʊ (ʪʘʙʣ. 1). ʅʘʡʢʨʘʱʫ ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ 

ʟʥʘʯʝʥʥʷʤ F-ʤʽʨʠ (0,81 ï ʜʣʷ ʟʦʙʨʘʞʝʥʴ ʂʊ ʤʦʟʢʫ ʪʘ 0,8 ï ʜʣʷ ʟʦʙʨʘʞʝʥʴ ʂʊ 

ʣʝʛʝʥʴ ʣʶʜʠʥʠ) ʦʪʨʠʤʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʘʢʪʠʚʘʮʽʾ  PReLU. ʊʦʤʫ 

ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʂʊ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʟ ʬʫʥʢʮʽʻʶ ʘʢʪʠʚʘʮʽʾ  PReLU ʚ ʘʨʭʽʪʝʢʪʫʨʽ ɿʅʄ Inception-V3.  

 

 

ʘ)                                      ʙ)                                 ʚ) 

 

ʛ)                                     ʜ)                                   ʝ) 

ʈʠʩ. 1. ɺʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ (ʘ), ʟʛʝʥʝʨʦʚʘʥʽ ʰʪʫʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʣʷʭʦʤ 

ʘʬʽʥʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ (ʙ ï ʝ). 
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ʘ)                                                                  ʙ) 

ʈʠʩ. 2. ɼʦʩʣʽʜʞʫʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʂʊ ʣʝʛʝʥʴ ʣʶʜʠʥʠ (ʘ), ʤʦʟʢʫ ʣʶʜʠʥʠ (ʙ) 

 

ʊʘʙʣʠʮʷ 1  

ɿʥʘʯʝʥʥʷ F-ʤʽʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʫʥʢʮʽʾ ʘʢʪʠʚʘʮʽʾ 

ʌʫʥʢʮʽʷ ʘʢʪʠʚʘʮʽʾ  ɺʠʙʽʨʢʘ ʟʦʙʨʘʞʝʥʴ 

ʂʊ ʤʦʟʢʫ ʣʶʜʠʥʠ 

ɺʠʙʽʨʢʘ ʟʦʙʨʘʞʝʥʴ ʂʊ 

ʣʝʛʝʥʴ ʣʶʜʠʥʠ 

ʃʽʥʽʡʥʘ 0.72 0.69 

ʇʦʨʦʛʦʚʘ 0.73 0.71 

ʃʦʛʽʩʪʠʯʥʘ 0.80 0.79 

ɻʽʧʝʨʙʦʣʽʯʥʠʡ ʪʘʥʛʝʥʩ 0.76 0.74 

PReLU 0.81 0.80 

 

ʇʦ-ʜʨʫʛʝ ʧʦʨʽʚʥʶʚʘʣʘʩʷ ʷʢʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʂʊ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʨʝʞ ResNet50 ʽ VGG-19 ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʅʄ Inception-V3 (ʪʘʙʣ. 2). ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʧʽʜʚʠʱʫʻ ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ 1-2% 

ʧʦʨʽʚʥʷʥʦ ʟ ResNet50 ʽ ʥʘ 3-4% ʧʦʨʽʚʥʷʥʦ ʟ VGG-19. F-ʤʽʨʫ ʧʦʢʨʘʱʝʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 0.01-0.02 ʧʦʨʽʚʥʷʥʦ ʟ ResNet50 ʪʘ 0.02-0.03 ʧʦʨʽʚʥʷʥʦ ʟ VGG-19. 
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ʊʘʙʣʠʮʷ 2  

ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʂʊ 

ɺʠʙʽʨʢʘ ʟʦʙʨʘʞʝʥʴ ʂʊ ʤʦʟʢʫ ʣʶʜʠʥʠ ʂʊ ʣʝʛʝʥʴ ʣʶʜʠʥʠ 

ʄʝʪʦʜ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ ʂʊ 

ɺʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, % 

F-ʤʽʨʘ ɺʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, % 

F-ʤʽʨʘ 

Inception-V3 83 0.81 82 0.80 

ResNet50 82 0.80 80 0.78 

VGG-19 79 0.78 79 0.78 

 

ɺʠʩʥʦʚʢʠ.  ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʂʊ ʥʘ ʥʦʨʤʫ ʽ ʧʘʪʦʣʦʛʽʶ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɿʅʄ. ɸʣʝ ʤʝʨʝʞʽ VGG ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʨʝʩʫʨʩʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ, ʘ ʤʝʨʝʞʽ ResNet 

ʥʘʣʘʰʪʦʚʘʥʽ ʥʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ ʟʦʙʨʘʞʝʥʴ.  ʊʦʤʫ 

ʜʦʮʽʣʴʥʠʤ ʚʠʟʥʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʨʝʞʽ Inception, ʱʦ ʧʦʟʙʘʚʣʝʥʘ ʥʝʜʦʣʽʢʽʚ ʮʠʭ 

ʤʝʨʝʞ.   

ɯʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʦʙʨʘʞʝʥʴ ʂʊ, ʩʝʨʝʜ ʷʢʠʭ ʦʙʤʝʞʝʥʽʩʪʴ 

ʨʦʟʤʽʯʝʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʚʘʜ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ 

ʦʙʨʦʙʢʠ ʪʘʢʠʭ ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʨʝʞʽ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ 

Inception-V3. ʎʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʻ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʟʘʚʘʜ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʂʊ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɿʅʄ Inception-V3 ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʦʨʘ ʰʪʫʯʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʮʽʻʾ ʤʝʨʝʞʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ 

ʤʝʪʦʜʠʢʠ ʜʦ ʟʦʙʨʘʞʝʥʴ ʂʊ ʣʝʛʝʥʴ ʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʣʶʜʠʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ɿʅʄ VGG-19 ʽ ResNet50 ʧʽʜʚʠʱʫʻ ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʦ 4%. 
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ʍʄɸʈʅɯ ʉɽʈɺɯʉʀ 

 

ʇʦʧʘʟʦʚʘ ɸʣʽʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ  

ʄ. ɯʟʤʘʾʣ,ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ð ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ɯʥʪʝʨʥʝʪʫ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧôʶʪʝʨʥʠʭ ʨʝʩʫʨʩʽʚ ʩʝʨʚʝʨʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʦʥʣʘʡʥïʩʝʨʚʽʩʘ. 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ (ʭʤʘʨʠ) ï ʮʝ ʧʨʦʛʨʘʤʠ ʪʘ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ 

ʩʝʨʚʝʨʘʭ ʭʤʘʨʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ. ɻʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ  ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʜʦʩʪʫʧ ʜʦ ʚʣʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʣʶʜʠʥʘ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ ʟ ʙʫʜʴï̫ʢʦʛʦ 

ʛʘʜʞʝʪʫ (ʩʤʘʨʪʬʦʥʫ,  ʢʦʤʧôʶʪʝʨʫ, ʧʣʘʥʰʝʪʫ) ʪʘ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʩʚʽʪʫ. 

ɿʘʚʜʷʢʠ ʭʤʘʨʥʠʤ ʩʝʨʚʽʩʘʤ ʣʶʜʠʥʘ ʤʦʞʝ ʪʨʠʤʘʪʠ ʫʩʽ ʜʘʥʽ ʚ ɯʥʪʝʨʥʝʪʽ, ʪʘ ʥʝ 

ʙʦʷʪʠʩʷ ʾʭ ʚʪʨʘʪʠʪʠ, ʮʝ ʜʫʞʝ ʟʨʫʯʥʦ ʪʘ ʙʝʟʧʝʯʥʦ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ. ɺʠʚʯʠʪʠ, ʭʪʦ 

ʨʦʟʛʣʷʜʘʚ ʮʝ ʧʠʪʘʥʥʷ. ʉʬʦʨʤʫʚʘʪʠ ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɯʜʝʷ çʤʽʞʛʘʣʘʢʪʠʯʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽè 

ʚʧʝʨʰʝ ʚʠʥʠʢʣʘ ʚ 1960-ʭ ʨʦʢʘʭ ʫ ɼʞʦʟʝʬʘ ʃʽʢʣʘʡʜʝʨʘ. ɺʽʥ ʚʽʜʧʦʚʽʜʘʚ ʟʘ 

ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ʘʛʝʥʪʩʪʚ Advanced Research Projects Agency (ARPANET). 

ʉʫʪʴ ʡʦʛʦ ʢʦʥʮʝʧʮʽʾ ʙʫʣʘ ʚ ʪʦʤʫ, ʱʦ ʚʩʽ ʢʦʨʠʩʪʫʚʘʯʽ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ 

ʤʘʶʪʴ ʙʫʪʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʽ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤ ʽ ʜʘʥʠʭ ʥʘ ʙʫʜʴï

ʷʢʦʤʫ ʩʘʡʪʽ. ʉʘʤʫ ʽʜʝʶ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʧʦʚôʷʟʫʶʪʴ ʟ ɼʞʦʥʦʤ ʄʘʢʢʘʨʪʽ, 

ʬʘʭʽʚʮʝʤ ʟ ʪʝʦʨʽʾ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ. ɺʽʥ ʚʠʩʣʦʚʠʚ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʢʦʤʧôʶʪʝʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʫ 

ʚʠʛʣʷʜʽ ʧʦʩʣʫʛʠ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʩʪʘʥʝ ʦʩʥʦʚʦʶ ʜʣʷ ʤʦʜʝʣʽ SaaS, ʟʛʽʜʥʦ ʟ ʷʢʦʶ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʭʤʘʨʽ ʥʘʜʘʻʪʴʩʷ ʷʢ ʧʫʙʣʽʯʥʠʡ ʩʝʨʚʽʩ [1] . 

ɿʘ ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʻʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʧʦʨʪʘʣʦʤ Statista, 

ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 2009 ʨʦʮʽ ʩʪʘʥʦʚʠʚ $ 58,6 ʤʣʨʜ, ʘ 
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ʚ 2017 ʨʦʮʽ ï ʚʞʝ $ 260,2 ʤʣʨʜ. ʊʨʝʥʜ ʟʨʦʩʪʘʥʥʷ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ï ʜʦ 2020 

ʨʦʢʫ ʦʯʽʢʫʚʘʥʠʡ ʦʙʩʷʛ ʨʠʥʢʫ ʩʢʣʘʜʝ $ 411,4 ʤʣʨʜ [2]. 

ɼʘʥʝ ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʜʘʣʠ ʪʘʢʠ ʘʚʪʦʨʠ, ʷʢ: ɼʤʠʪʨʦ ɻʘʯʢʦ, ʆʣʝʢʩʘʥʜʨ 

ʉʪʘʨʦʜʫʙʮʝʚ, ɸʥʜʨʽʡ ʄʘʨʢʝʣʦʚ. 

ɼʤʠʪʨʦ ɻʘʯʢʦ ʪʘ ʆʣʝʢʩʘʥʜʨ ʉʪʘʨʦʜʫʙʮʝʚ ʫ ʩʚʦʾʡ ʢʥʠʟʽ ʜʝʪʘʣʴʥʦ 

ʨʦʟʧʦʚʽʜʘʶʪʴ  ʷʢ ʣʶʜʷʤ, ʷʢʽ ʚʧʝʨʰʝ ʩʪʠʢʘʶʪʴʩʷ ʟ ʭʤʘʨʘʤʠ ʽ ʧʦʥʷʪʪʷʤ IaaS 

ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʦʩʪʘʥʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʩʬʝʨʽ ɯʊ. ɸ ʪʘʢʦʞ ʷʢʽ ɯʊïʩʝʨʚʽʩʠ ʤʘʻ ʩʝʥʩ 

ʚʠʥʦʩʠʪʠ ʥʘ ʘʫʪʩʦʨʩʠʥʛ, ʽ ʷʢʽ ʩʝʨʚʽʩʠ ʢʨʘʱʝ ʟʘʣʠʰʠʪʠ ʚʩʝʨʝʜʠʥʽ [3]. 

ɸʥʜʨʽʡ ʄʘʨʢʝʣʦʚ  ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʶʻ ʥʘ ʩʪʦʨʽʥʢʘʭ ʩʚʦʻʾ ʢʥʠʛʠ ʧʨʦ ʪʝ, ʱʦ 

ʪʘʢʝ ʭʤʘʨʥʘ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʧʨʦ ʤʘʪʝʨʽʘʣ ʧʦ ʨʦʙʦʪʽ ʟ ʤʝʨʝʞʝʶ, 

ʥʘʩʪʨʦʡʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ. ɸʚʪʦʨ ʧʦʷʩʥʶʻ ʫʩʽ ʜʨʽʙʥʠʮʽ, 

ʮʷ ʢʥʠʛʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ɯʊïʩʧʝʮʽʘʣʽʩʪʽʚ [4]. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣ ʚʠʱʝ, ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʭʤʘʨʥʽ ʩʝʨʚʝʨʠ ʩʪʘʶʪʴ ʧʦʧʫʣʷʨʥʠʤʠ ʫ ʚʩʴʦʤʫ 

ʩʚʽʪʽ. 

ʄʘʙʫʪʴ, ʚʘʨʪʦ ʩʢʘʟʘʪʠ, ʷʢʽ ʭʤʘʨʠ ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ. ʇʝʨʰʝ ʤʽʩʮʝ ʧʦ 

ʙʽʣʴʰʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘʡʤʘʻ Dropbox. ʋ ʮʽʻʾ ʭʤʘʨʠ ʧʦʩʠʣʘʥʥʷ ʜʣʷ ʜʦʩʪʫʧʫ 

ʟʘʧʘʨʦʣʝʥʦ, ʢʨʽʤ ʪʦʛʦ ʫ ʥʠʭ ʱʝ ʻ ʽ ʪʠʤʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ. ɼʨʫʛʝ ʤʽʩʮʝ ʟʘʡʤʘʻ 

ɻʫʛʣ ɼʠʩʢ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʟʘʭʠʱʝʥʠʭ ʽ ʟʨʫʯʥʠʭ ʩʝʨʚʽʩʽʚ. ʎʷ ʭʤʘʨʘ, ʟʨʫʯʥʠʡ 

ʚʘʨʽʘʥʪ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʩʽʣʷʢʠʭ ʬʘʡʣʽʚ, ʷʢʠʤʠ ʤʦʞʥʘ ʜʽʣʠʪʠʩʷ ʟ ʽʥʰʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɹʽʣʴʰ ʪʦʛʦ ɻʫʛʣ ɼʠʩʢ ʤʘʻ 3 ʨʽʚʥʷ ʜʦʩʪʫʧʫ ʽ ʚʽʜʢʨʠʚʘʪʠʩʷ ʷʢ 

ʦʢʨʝʤʠʤ ʦʩʦʙʘʤ, ʪʘʢ ʽ ʟʘ ʧʦʩʠʣʘʥʥʷʤ. ʅʘ ʪʨʝʪʴʦʤʫ ʤʽʩʮʽ ʚʽʨʪʫʘʣʴʥʝ ʩʭʦʚʠʱʝ ʽ 

ʬʘʡʣʦʦʙʤʽʥʥʠʢ ï Microsoft OneDrive. ʋ ʮʽʡ ʭʤʘʨʽ ʚʙʫʜʦʚʘʥʠʡ Office 365, 

ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʟ Live OneDrive ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ ʬʘʡʣʠ 

ʪʠʧʫ Excel, OneNote, PowerPoint ʽ Word. ʏʝʪʚʝʨʪʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʽʥʪʝʨʥʝʪïʩʝʡʬ ʚʽʜ Apple ï iCloud Drive. ɺʽʥ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʚʩʽʭ çʷʙʣʫʯʥʠʭè 

ʛʘʜʞʝʪʘʭ. ɿʘ ʙʝʟʧʝʢʫ ʟʙʝʨʝʞʝʥʦʾ ʚ ʭʤʘʨʽ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ 128ïʙʽʪʦʚʝ AES ʽ 

SSLïh ʠʬʨʫʚʘʥʥʷ. ʇʨʦʩʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʽ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ. ʅʘ ʧôʷʪʦʤʫ ʤʽʩʮʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʭʤʘʨʥʠʡ ʬʘʡʣʦʦʙʤʽʥʥʠʢ ï Mega. ɼʦʜʘʪʦʢ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʚʩʽʭ 
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ʧʦʧʫʣʷʨʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɸ ʪʘʢʦʞ ʻ ʧʽʜʪʨʠʤʢʘ ʨʦʩʽʡʩʴʢʦʾ ʤʦʚʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ [5]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ . ɿ ʫʩʴʦʛʦ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ, ʤʠ ʟʤʦʛʣʠ 

ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʜʦʩʣʽʜʞʝʥʥʷʤ ʤʠ ʥʘʙʫʣʠ 

ʜʦʩʚʽʜʫ, ʚʠʜʽʣʠʣʠ ʛʦʣʦʚʥʝ ʽ ʚʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʤʠ ʭʦʪʽʣʠ ʙ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ 

ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ï ʮʝ ʥʘʜʽʡʥʽ, ʟʨʫʯʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʤʘʶʪʴ ʜʫʞʝ ʚʘʛʦʤʽ ʧʝʨʝʚʘʛʠ. 

ʆʜʥʘ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʧʝʨʝʚʘʛ ʮʝ ʜʦʩʪʫʧ ʟ ʙʫʜʴï̫ ʢʦʛʦ ʤʽʩʮʷ, ʜʝ ʻ ʧʦʢʨʠʪʪʷ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʜʠʚʠʪʠʩʷ ʩʚʦʾ ʬʦʪʦʛʨʘʬʽʾ, ʜʦʢʫʤʝʥʪʠ, ʚʽʜʝʦ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʘʰʦʛʦ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʥʘʚʽʪʴ ʟ ʪʝʣʝʬʦʥʫ. ʎʝ ʜʫʞʝ ʟʨʫʯʥʦ, 

ʘʣʝ ʱʝ ʽ ʙʝʟʧʝʯʥʦ. ʅʘʚʽʪʴ ʷʢʱʦ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ ʘʙʦ ʪʝʣʝʬʦʥʦʤ ʱʦʩʴ ʪʨʘʧʠʪʴʩʷ, 

ʽʥʬʦʨʤʘʮʽʷ ʟʘʣʠʰʠʪʴʩʷ ʚ ʮʽʣʽʩʥʦʩʪʽ ʥʘ çʭʤʘʨʽè. ɿʘʚʜʷʢʠ ʭʤʘʨʘʤ ʢʦʞʥʘ ʣʶʜʠʥʘ, 

ʤʦʞʝ ʝʢʦʥʦʤʠʪʠ ʩʚʦʶ ʧʘʤ'ʷʪʴ ʥʘ ʪʝʣʝʬʦʥʽ, ʢʦʤʧ'ʶʪʝʨʽ ʽ ʩʢʠʜʘʪʠ ʚʩʝ ʚ ʜʦʜʘʪʦʢ.   

ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʰʢʦʣʽ, ʜʣʷ ʥʘʜʘʥʥʷ 

ʰʢʦʣʷʨʘʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ 

ʩʘʡʪʘʭ. ɼʽʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʪʠ ʩʚʽʡ ʨʦʟʜʽʣ, ʥʝ ʤʘʶʯʠ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʰʠʭ ʩʪʦʨʽʥʦʢ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʫ ʫʯʥʽʚ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

ʇʨʠʢʣʘʜʠʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʰʢʦʣʽ ʤʦʞʝ ʙʫʪʠ: ʝʣʝʢʪʨʦʥʥʽ 

ʞʫʨʥʘʣʠ ʽ ʱʦʜʝʥʥʠʢʠ, ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʾ, ʦʥʣʘʡʥ ʩʝʨʚʽʩʠ ʜʣʷ ʫʯʙʦʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʩʧʽʣʢʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ; 

ʊʘʢʦʞ ʤʠ ʚʠʜʽʣʠʣʠ, ʱʦ ʭʤʘʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʚʝʜʝʥʥʽ 

ʙʽʟʥʝʩʫ. ʅʝʚʝʣʠʢʽ ʢʦʤʧʘʥʽʾ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʮʽʢʘʚʣʷʪʴʩʷ ʩʝʨʚʽʩʘʤʠ ʙʫʭʛʘʣʪʝʨʽʾ ʽ 

ʧʦʰʪʠ, ʜʦʜʘʪʢʘʤʠ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʘʨʭʽʚʘʮʽʾ ʬʘʡʣʽʚ. 

ʅʘʡʙʽʣʴʰ ʚʝʣʠʢʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ ʮʽʢʘʚʽ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʚʝʨʠ ʽ ʧʦʩʣʫʛʠ ʟʚ'ʷʟʢʫ, ʘ 

ʪʘʢʦʞ ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ. ʉʪʘʨʪʘʧʠ ʚ ʩʬʝʨʽ IT ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʘʶʪʴ ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʢʣʽʻʥʪʽʚ, ʷʢʽ ʥʝ ʽʥʚʝʩʪʫʶʯʠ ʚ ʧʦʢʫʧʢʫ ʜʦʨʦʛʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɿʘʩʪʦʩʦʚʫʚʘʥʽ ʟʘʩʦʙʠ ʭʤʘʨʥʦʾ ʟʘʭʠʩʪʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʴʦʛʦʜʥʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʙʝʟʧʝʢʠ ʜʘʥʠʭ.  

ɺʠʩʥʦʚʦʢ.ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʜʽʟʥʘʣʠʩʷ ʙʘʟʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʷʚʫ, 

ʨʦʟʚʠʪʦʢ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʍʤʘʨʠ ʥʘʜʘʶʪʴ ʥʦʚʽ 
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ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʣʶʜʠʥʘ. ɿʘʨʘʟ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʷʢ 

ʥʽʢʦʣʠ ʨʘʥʽʰʝ, ʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʟʙʝʨʽʛʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʽ 

ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ. ʅʝʤʘʻ ʨʽʟʥʠʮʽ ʚ ʷʢʽʡ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʚʠ ʧʨʘʮʶʻʪʝ -        

ʚʝʙ-ʩʝʨʚʽʩʠ ʧʨʘʮʶʶʪʴ ʚ ʙʨʘʫʟʝʨʽ ʙʫʜʴ-ʷʢʠʭ ʆʉ. ɹʽʣʴʰ ʪʦʛʦ ʚʦʥʠ ʚʠʨʽʰʫʶʪʴ 

ʧʨʦʙʣʝʤʠ ʜʣʷ ʤʘʣʦʛʦ ʯʠ ʢʨʫʧʥʦʛʦ ʙʽʟʥʝʩʫ.  
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ʃʆʇɸʉʊʔ ɼʃʗ ɺɽʈʊʀʂɸʃʔʅʆ-ʆʉɽɺʓʍ ɺɽʊʈʆʋʉʊɸʅʆɺʆʂ 

 

ʈʦʞʢʦʚʘ ʃʶʜʤʠʣʘ ɻʝʦʨʛʠʝʚʥʘ,  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ,  

ʉʫʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻ.ʉʫʤʳ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ./Introductions . ʇʦ ʜʘʥʥʳʤ ʦʪʯʝʪʘ IRENA ç Renewable capacity 

statistics 2018è ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ  (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʝʪʨʦʚʘʷ 

ʵʥʝʨʛʠʷ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʯʠʥʘʶʪ ʟʘʥʠʤʘʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʤʠʨʝ. ʀʟʚʝʩʪʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ: ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʦʩʝʚʳʝ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʝ. ɺʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʝ ʫʩʪʘʥʦʚʢʠ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ 

ʛʦʨʘʟʜʦ ʧʦʟʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʦʩʝʚʳʭ,  ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʦʚʘʣʘ ʩʪʦʡʢʘʷ ʪʦʯʢʘ 

ʟʨʝʥʠʷ , ʯʪʦ ʧʝʨʚʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʚʪʦʨʳʤ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʙʳʩʪʨʦʭʦʜʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʦʩʝʚʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ (ɺʋ) ʩ 

ʢʨʳʣʦʚʳʤʠ ʣʦʧʘʩʪʷʤʠ, ʦʜʥʘʢʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʝʪʩʷ   ʥʠʞʝ ʨʘʩʯʝʪʥʦʡ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ -  

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʚʝʪʨʦʢʦʣʝʩʘ ʥʘ ʚʝʪʝʨ. ɺʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʤ ɺʋ 

ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʢʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʝʤʣʝ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʙʳʩʪʨʦʭʦʜʥʳʭ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʭ 

ɺʋ  ʧʦʢʘ ʝʱʝ ʥʠʞʝ, ʯʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʦʩʝʚʳʭ, ʦʜʥʘʢʦ ʥʝ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ. 

ʆʜʠʥ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʭ  ɺʋ ʩ ʢʨʳʣʦʚʳʤʠ ʣʦʧʘʩʪʷʤʠ - 

ʦʪʩʫʪʩʪʚʠʝ ʩʘʤʦʟʘʧʫʩʢʘ ʚʝʪʨʦʢʦʣʝʩʘ ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʤʦʤʝʥʪʘ ʪʨʦʛʘʥʠʷ 

ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ  ʜʣʷ ʚʳʚʦʜʘ  ʚʝʪʨʦʢʦʣʝʩʘ ɺʋ ʥʘ ʨʘʙʦʯʠʡ 

ʨʝʞʠʤ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʠ ʫʜʦʨʦʞʘʝʪ 

ʢʦʥʩʪʨʫʢʮʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʦʩʝʚʳʭ, ʪʘʢ ʠ ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦ ï ʦʩʝʚʳʭ ʙʳʩʪʨʦʭʦʜʥʳʭ  ɺʋ ʩ ʢʨʳʣʦʚʳʤʠ ʣʦʧʘʩʪʷʤʠ ʩʫʱʝʩʪʚʫʝʪ  

ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʥʠʞʝ  ʢʦʪʦʨʦʛʦ ʚʝʪʨʦʫʩʪʘʥʦʚʢʘ 



388 
 

ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʫ. ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʫʞʘʶʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʭ ɺʋ.  

 ʎʝʣʴ ʨʘʙʦʪʳ./Aim. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ  ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʤʦʟʘʧʫʩʢʘ 

ʚʝʪʨʦʢʦʣʝʩʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʦʡ ɺʋ ʠ ʝʝ ʨʘʙʦʪʳ ʠ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʉʨ .  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ   

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ  ʣʦʧʘʩʪʴ, ʬʦʨʤʘ ʢʦʪʦʨʦʡ ʤʦʞʝʪ  ʦʙʝʩʧʝʯʠʪʴ ʩʘʤʦʟʘʧʫʩʢ 

ʚʝʪʨʦʢʦʣʝʩʘ, ʨʘʙʦʪʫ ʠ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ ʠ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʝʨʫ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʦʙʪʝʢʘʥʠʷ ʥʘ ʢʨʫʛʦʚʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʃʦʧʘʩʪʴ   ʩʦʩʪʦʠʪ  

ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʢʨʳʣʦʚʦʡ ʥʝʟʘʤʢʥʫʪʳʡ ʧʨʦʬʠʣʴ, ʘ 

ʚʪʦʨʦʡ - ʢʨʳʣʦʚʦʡ ʧʨʦʬʠʣʴ (ʃʦʧʘʩʪʴ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ. ʇʘʪ. 22467ɸ ʋʢʨʘʾʥʠ , 

ʄʂʀ F03D 1/06, 3/06 / ʂʦʚʘʣʝʥʢʦ ɺ.ʄ., ʈʦʞʢʦʚʘ ʃ.ɻ. -ˉ 96062206; ʟʘʷʚʣ. 

05.06.96; ʆʧʫʙʣ. 03.03.98 ɹʶʣ. ˉ1.). ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʚʫʭʵʣʝʤʝʥʪʥʦʡ (ʙʠʧʨʦʬʠʣʴʥʦʡ) ʣʦʧʘʩʪʠ  ʙʳʣʘ ʧʨʠʥʷʪʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ "ʧʩʝʚʜʦʧʨʦʬʠʣʷ" ʧʨʠ ʦʙʪʝʢʘʥʠʠ ʩʠʩʪʝʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʦʬʠʣʝʡ: ʢʨʳʣʦʚʦʛʦ ʥʝʟʘʤʢʥʫʪʦʛʦ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʣʦʧʘʩʪʴʶ, 

ʠʤʝʶʱʝʡ ʢʨʳʣʦʚʦʡ ʥʝʟʘʤʢʥʫʪʳʡ ʧʨʦʬʠʣʴ,  ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʨʳʣʘ ʩʦʟʜʘʝʪ 

(ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʟʘʠʤʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʵʣʝʤʝʥʪʦʚ) ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʥʥʦʛʦ ʢʨʳʣʘ ʦʪʦʨʚʘʚʰʝʛʦʩʷ ʨʘʥʝʝ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʜʥʝʛʦ ʵʣʝʤʝʥʪʘ  ʧʦʪʦʢʘ ʣʠʙʦ ʥʘ ʯʘʩʪʠ ʢʨʫʛʦʚʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʣʦʧʘʩʪʠ, ʣʠʙʦ ʥʘ ʚʩʝʡ ʝʝ ʜʣʠʥʝ. ʇʝʨʝʜʥʠʡ ʵʣʝʤʝʥʪ  ʠ ʢʨʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʥʘʣʠʯʠʝʤ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʜʦʣʴʥʦʡ ʧʦ ʨʘʟʤʘʭʫ ʣʦʧʘʩʪʠ ʱʝʣʠ. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʱʝʣʠ ʦʙʫʩʣʦʚʠʪ ʵʬʬʝʢʪ ʵʞʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʦʙʨʘʟʦʚʘʥʠʶ ʧʩʝʚʜʦʧʨʦʬʠʣʷ. 

ʆʙʨʘʟʫʶʱʠʡʩʷ ʧʩʝʚʜʦʧʨʦʬʠʣʴ ʙʫʜʝʪ ʠʤʝʪʴ  ʢʦʥʪʫʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʚʝʨʜʦʡ ʠ 

ʚʦʟʜʫʰʥʦʡ ʯʘʩʪʝʡ, ʠ ʦʙʪʝʢʘʥʠʝ ʩʠʩʪʝʤʳ ʜʚʫʭ ʧʨʦʬʠʣʝʡ ʩʪʘʥʦʚʠʪʩʷ 

ʙʝʟʦʪʨʳʚʥʳʤ ʣʠʙʦ ʥʘ ʚʩʝʡ ʜʣʠʥʝ, ʣʠʙʦ ʥʘ ʯʘʩʪʠ ʪʨʘʝʢʪʦʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ  

ʦʙʨʘʟʦʚʘʥʠʷ ʧʩʝʚʜʦʧʨʦʬʠʣʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʣʦʧʘʩʪʠ ʙʫʜʝʪ ʠʤʝʪʴ 
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ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ 

ʉʨ ʨʦʪʦʨʘ ʙʫʜʝʪ ʪʘʢʞʝ ʠʤʝʪʴ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʣʠʯʠʝ ʧʦʣʦʩʪʠ ʚ ʧʝʨʝʜʥʝʤ 

ʵʣʝʤʝʥʪʝ (ʤʦʞʥʦ ʥʘʟʳʚʘʪʴ ʝʛʦ ʧʨʝʜʢʨʳʣʢʦʤ) ʜʦʣʞʥʦ, ʩʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ, 

ʦʙʝʩʧʝʯʠʪʴ ʩʘʤʦʟʘʧʫʩʢ ʚʝʪʨʦʢʦʣʝʩʘ ʠ ʝʛʦ ʨʘʙʦʪʫ ʠ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ.  

ʄʦʜʝʣʴ ʨʦʪʦʨʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʦʡ ɺʋ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʣʦʧʘʩʪʷʤʠ 

ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʪʝʥʜʝ ʉʫʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʍʘʨʴʢʦʚʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠ  ʨʦʪʦʨʘ ʩ ʙʠʧʨʦʬʠʣʴʥʳʤʠ ʣʦʧʘʩʪʷʤʠ 

ʧʦʜʪʚʝʨʜʠʣʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ./Results and discussion. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʉʨ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ɗ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ ʚʝʪʨʦʢʦʣʝʩʘ: ʉʨ = f (ɗ). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʪʚʝʨʜʠʣʦʩʴ  

ʚʣʠʷʥʠʝ ʥʘʣʠʯʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʣʦʧʘʩʪʠ ʱʝʣʠ ʠ ʝʝ ʨʘʟʤʝʨʦʚ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʱʥʦʩʪʠ ɺʋ, ʯʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ ʵʬʬʝʢʪʦʤ ʵʞʝʢʪʠʨʦʚʘʥʠʷ 

ʧʦʪʦʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʩʘʤʦʟʘʧʫʩʢʘ ʚʝʪʨʦʢʦʣʝʩʘ, ʨʘʙʦʪʫ ʠ ʧʨʠ 

ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʨʦʪʦʨʦʤ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʦʡ ɺʋ ʩ ʜʚʫʭʵʣʝʤʝʥʪʥʳʤʠ ʣʦʧʘʩʪʷʤʠ ʜʦʩʪʠʛʣʦ ʧʨʠ q =1,6 · 

1,8 ʟʥʘʯʝʥʠʡ ʉʨ ʨʦʪʦʨʘ ɼʘʨʴʝ: ~ 0,4.  

ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ  ʨʦʪʦʨʘ 

ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ q ʪʠʭʦʭʦʜʥʳʭ (q < 1) ʠ ʙʳʩʪʨʦʭʦʜʥʳʭ (3 <q) 

ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʋ ʩ ʙʠʧʨʦʬʠʣʴʥʳʤʠ  ʣʦʧʘʩʪʷʤʠ ʟʘʥʠʤʘʶʪ 

ʥʠʰʫ ʩʨʝʜʥʝʡ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʦʯʥʦʩʪʠ ʫʟʣʦʚ ʨʦʪʦʨʘ ʠ ʦʧʦʨʝ ɺʋ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʳʩʪʨʦʭʦʜʥʳʤʠ ɺʋ (ʧʨʠ 

ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʷʭ ʉʨ), ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʩ q1  ʜʦ q2 ʧʦʚʳʰʘʝʪ ʫʜʝʣʴʥʫʶ ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ ʚ (ɗ2 /ɗ1 )
2.  

ʉʣʝʜʩʪʚʠʝʤ ʩʥʠʞʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʯʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʫʜʝʰʝʚʣʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ɺʋ. 
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 ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʠ ʨʘʙʦʪʝ ɺʋ ʠ 

ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʣʦʧʘʩʪʝʡ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ, ʙʝʟʦʧʘʩʥʦʝ ʜʣʷ ʧʪʠʮ, ʯʪʦ 

ʚʘʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ.  

ɺʳʚʦʜʳ./Conclusions.  

1.ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʪʦʧʣʠʚʫ ʩʣʫʞʘʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʝʪʝʨ.  

2.ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʧʨʠʤʝʥʷʶʪ ʠ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʝ 

ɺʋ; ʦʜʥʘʢʦ ʚʝʪʨʦʢʦʣʝʩʘ ʩ ʢʨʳʣʦʚʳʤʠ ʣʦʧʘʩʪʷʤʠ ʥʝ ʠʤʝʶʪ ʩʘʤʦʟʘʧʫʩʢʘ ʠ ʥʝ 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ. 

 3. ɺ ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʣʦʧʘʩʪʥʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʘʥʳ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʙʠʧʨʦʬʠʣʴʥʳʝ ʣʦʧʘʩʪʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ. 

4.ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʨʦʪʦʨʦʚ ʩ ʙʠʧʨʦʬʠʣʴʥʳʤʠ ʣʦʧʘʩʪʷʤʠ 

ʧʦʜʪʚʝʨʜʠʣʠ ʩʘʤʦʟʘʧʫʩʢ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʳʠ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ, ʘ 

ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ.  

5. ɺʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʝ ɺʋ ʩ ʙʠʧʨʦʬʠʣʴʥʳʤʠ ʣʦʧʘʩʪʷʤʠ ʠʤʝʶʪ ʭʦʨʦʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ,  ʦʩʦʙʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʥʦʤʥʳʭ. 
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ɸʅɸʃɯɿ ʂʈʀʊɽʈɯɸʃʔʅʀʍ ʆʎɯʅʆʂ ɻɸʃʔʄɯɺʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ɺɸʅʊɸɾʅʀʍ ɺɸɻʆʅɯɺ ɿɸ ɻʆʉʊ 34434-18 

 

ʉʘʬʨʦʥʦʚ ʆʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ 

ɺʦʜʷʥʥʽʢʦʚ ʖʨʽʡ ʗʢʦʚʠʯ 

ʩ.ʥ.ʩ, ʢ.ʪ.ʥ, ʧʨʦʚʽʜʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

 çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʚʘʛʦʥʦʙʫʜʫʚʘʥʥʷè 

ɼʇ çʋʢʨʅɼɯɺè 

ʂʨʝʤʝʥʯʫʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʦʾʟʜʽʚ, ʻ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʛʘʣʴʤʽʚʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʷʢ ʥʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʛʘʣʴʤ, ʪʘʢ ʽ ʥʘ ʾʭ ʟʜʘʪʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ. ɺʧʝʨʰʝ, ʟʛʽʜʥʦ ʟ ʥʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ɻʆʉʊ 34434-

18, ʜʦʧʫʩʢʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʘʥʪʘʞʥʠʭ ʧʦʾʟʜʽʚ ʜʦ 160 ʢʤ/ʛʦʜ ʟ ʦʩʴʦʚʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʜʦ 294,3 ʢʅ (30 ʪʩ).  ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʦʪʨʽʙʝʥ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ 

ʢʨʠʪʝʨʽʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʣʴʤʽʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ ʟʛʽʜʥʦ ʟ 

ʥʦʚʠʤʠ ʚʠʤʦʛʘʤʠ.  

ʊʘʢ ʷʢ ʢʦʣʦʜʢʦʚʽ ʛʘʣʴʤʽʚʥʽ ʩʠʩʪʝʤʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʣʴʤʽʚʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʟ ʦʩʴʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ (230,5 - 294,3) ʢʅ 

ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ 140-160 ʢʤ / ʛʦʜ, ʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʛʘʣʴʤʽʚʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʘʥʪʘʞʥʠʭ ʧʦʾʟʜʽʚ ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ 90-120 ʢʤ/ʛʦʜ ʚʢʣʶʯʥʦ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ,  ʱʦ, ʟʛʽʜʥʦ ʟ ʥʦʚʠʤʠ ʧʨʘʚʠʣʘʤʠ ɻʆʉʊ 34434-18, 

ʚʠʟʥʘʯʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʰʣʷʭʽʚ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʽʡʩʥʦʶ 

ʩʠʣʦʶ ʥʘʪʠʩʥʝʥʥʷ ʛʘʣʴʤʦʚʠʭ ʢʦʣʦʜʦʢ ʽ ʜʽʡʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʚʘʥʪʘʞʥʦʛʦ 

ʧʦʾʟʜʘ), ʚʢʣʶʯʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʝʬʬʽʮʪʝʥʪʠ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʢʦʣʦʜʦʢ (ʪʘʙʣ. 1).   
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ʊʘʙʣʠʮʘ 1   

ɺʠʤʦʛʠ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʟʘ               

ɻʆʉʊ 34434-18 

ʇʘʨʘʤʝʪʨ 
ʜʦ 90 

ʚʢʣʶʯ. 

ʩʚ. 90 

ʜʦ 100 

ʚʢʣʯʁ. 

ʩʚ. 100 

ʜʦ 120 

ʚʢʣʶʯ. 

ɻʘʣʴʤʽʚʥʠʡ ʰʣʷʭ, ʤ., ʥʝ 

ʙʽʣʴʰʝ 

ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʠʭ 

ʚʘʛʦʥʽʚ 
1060 1040 1200 

ʜʣʷ ʧʦʨʦʞʥʽʭ 

ʚʘʛʦʥʽʚ 
720 890 1200 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʛʘʣʴʤʽʚʥʠʭ 

ʢʦʣʦʜʦʢ 

ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʠʭ 

ʚʘʛʦʥʽʚ 
0,14 0,18 0,25 

ʜʣʷ ʧʦʨʦʞʥʽʭ 

ʚʘʛʦʥʽʚ 
0,22 0,22 0,25 

 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʽʜʤʽʥʥʽʩʪʴ ʽʜʝʦʣʦʛʽʾ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʧʦ ʜʽʡʩʥʠʤ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʘʤ ʦʙʫʤʦʚʣʶʻ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚ ʦʮʽʥʮʽ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ. ɺ ʮʴʦʤʫ 

ʟʚ'ʷʟʢʫ, ʟʘ ʥʘʰʦʤʫ ʜʫʤʢʫ, ʚ ʥʦʚʠʭ ʧʨʘʚʠʣʘʭ ʥʝʜʦʩʪʘʪʥʴʦ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʧʦʚʥʦʾ ʽ 

ʦʩʪʘʪʦʯʥʦʾ ʦʮʽʥʢʠ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ. ʊʦʤʫ, ʤʝʪʦʶ 

ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʫ ʦʮʽʥʢʫ 

ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʟ ʨʽʟʥʠʭ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʦʟʠʮʽʡ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʠʩʪʫʧʘʻ ʤʝʪʘ, ʟʘʨʘʜʠ 

ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʾ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰ 

ʧʽʜʭʦʜʷʱʦʛʦ ʟʘʩʦʙʫ ʧʦʚʠʥʝʥ ʧʦʩʣʫʞʠʪʠ ʦʙʨʘʥʠʡ ʢʨʠʪʝʨʽʡ. 

ʎʽʣʽ ʨʦʙʽʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʨʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʤʦʞʫʪʴ ʬʦʨʤʫʣʶʚʘʪʠʩʷ ʧʦ 

ʨʽʟʥʦʤʫ, ʛʦʣʦʚʥʝ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʦʥʠ ʧʦʚʥʦ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʢʦʥʮʝʥʪʨʦʚʘʥʦ 

ʚʽʜʦʙʨʘʞʘʣʠ ʩʫʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ, ʫʤʦʚʠ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ ʽ ʨʦʣʴ 

ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʚʘʛʦʥʘ ʚ ʧʨʦʪʽʢʘʥʥʽ ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʢʨʠʪʝʨʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟ ʮʽʣʷʤʠ 

ʚʽʜʙʦʨʫ ʚʘʨʽʘʥʪʽʚ ʦʙ'ʻʢʪʘ (ʚʠʨʦʙʫ, ʢʦʤʧʣʝʢʩʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʚʠʨʽʙ, 
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ʘʙʦ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʢʩʽʚ), ʡʦʛʦ ʦʮʽʥʢʠ ʷʢ ʪʝʭʥʽʯʥʦʛʦ (ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ) 

ʧʨʠʩʪʨʦʶ, ʪʘʢ ʽ ʚʘʨʽʘʥʪʽʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʨʠ ʚʽʜʙʦʨʽ ʚʘʨʽʘʥʪʽʚ ʟʘʟʚʠʯʘʡ ʧʦʨʽʚʥʶʶʪʴʩʷ ʦʜʥʦʪʠʧʥʽ ʟʨʘʟʢʠ ʟʘ 

ʘʙʩʦʣʶʪʥʠʤʠ ʘʙʦ ʚʽʜʥʦʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʘʙʦ ʩʫʢʫʧʥʦʩʪʽ ʷʢʦʩʪʝʡ. 

ɺʽʜʙʽʨ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʷʢʽʩʪʴ ʚʠʨʦʙʫ. ʆʩʢʽʣʴʢʠ ʪʝʭʥʽʯʥʠʡ ʚʠʨʽʙ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʩʢʣʘʜʥʠʤ ʽ ʤʘʻ ʥʠʟʢʫ 

ʷʢʦʩʪʝʡ, ʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʡʦʛʦ ʚʽʜʙʽʨ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʷʜʫ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʮʽ ʷʢʦʩʪʽ. ɿʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ 

ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʚʥʦʪʠ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʷʢʦʩʪʽ ʚ 

ʧʦʢʘʟʥʠʢʫ ʽ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʩʽ ʪʨʠ ʟʛʘʜʘʥʽ ʛʨʫʧʠ ʚʠʧʘʜʢʽʚ (ʧʨʠ ʚʽʜʙʦʨʽ ʟʨʘʟʢʘ, 

ʦʮʽʥʮʽ ʚʠʨʦʙʫ ʪʘ ʦʮʽʥʮʽ ʨʽʰʝʥʥʷ ʥʘ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʠʤ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʪʘ ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ, 

ʻʜʥʽʩʪʶ ʧʽʜʭʦʜʽʚ ʜʦ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ, ʙʣʠʟʴʢʠʤ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ ʟʤʽʩʪʦʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʙʦʨʫ, ʚʠʥʠʢʘʻ ʙʘʞʘʥʥʷ ʽ ʧʨʘʛʥʝʥʥʷ ʩʪʚʦʨʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʘʧʘʨʘʪ ʦʮʽʥʢʠ ʚʠʨʦʙʫ. 

ɼʣʷ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʻ ʪʘʢʽ ʢʨʠʪʝʨʽʾ, 

ʧʨʠ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʠʧʦʚʠʭ ʚʠʤʦʛ, ʚ ʷʢʠʭ ʜʣʷ ʦʮʽʥʢʠ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʠʡʥʷʪʽ ʜʚʘ ʢʨʠʪʝʨʽʾ - ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʢʦʣʦʜʦʢ ʥʘ ʢʦʣʝʩʘ ʽ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʥʘ ʚʽʩʴ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʯʘʚʫʥʥʽ ʢʦʣʦʜʢʠ, ʧʨʦʪʝ, ʟʛʽʜʥʦ ʟ ʥʦʚʠʤʠ ʧʨʘʚʠʣʘʤʠ ʽ ʚʠʤʦʛʘʤʠ, ʚ ʷʢʦʩʪʽ 

ʢʨʠʪʝʨʽʾʚ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʧʨʠʡʥʷʪʽ ʪʨʠ ʢʨʠʪʝʨʽʾ: 

V ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʰʣʷʭʽʚ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ 

ʥʘ ʧʣʦʱʘʜʮʽ ʚ ʟʘʜʘʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ; 

V ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʢʦʣʦʜʦʢ ʥʘ 

ʢʦʣʝʩʘ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ; 

V  ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʢʦʣʦʜʦʢ ʥʘ ʚʽʩʴ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʯʘʚʫʥʥʽ ʢʦʣʦʜʢʠ ʚ ʟʘʜʘʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʽ ʦʩʴʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 
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ʇʝʨʰʽ ʜʚʘ ʢʨʠʪʝʨʽʾ ʚʠʟʥʘʯʘʶʪʴ ʛʘʣʴʤʽʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʘʛʦʥʘ, ʘ ʪʨʝʪʽʡ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʝʪʽʡ ʢʨʠʪʝʨʽʡ ʻ ʧʦʭʽʜʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʪʘʢ ʷʢ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ, ʦʪʨʠʤʘʥʦʤʫ ʟʘ ʧʝʨʰʠʤ ʯʠ ʜʨʫʛʠʤ 

ʢʨʠʪʝʨʽʷʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʘʢ ʷʢ ʦʜʥʠʤ ʟ ʢʨʠʪʝʨʽʾʚ ʛʘʣʴʤʽʚʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʥʦʚʠʤʠ ʧʨʘʚʠʣʘʤʠ ʻ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ 

ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʥʘ ʢʦʣʝʩʘ, ʪʦ ʜʣʷ ʦʮʽʥʢʠ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʜʦʧʫʩʪʠʤʦʤʫ ʟʥʘʯʝʥʥʶ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ: 

ʘʙʦ ʟʘ ʜʽʡʩʥʠʤʠ, ʘʙʦ  ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ 

ʢʦʣʦʜʦʢ ʥʘ ʢʦʣʝʩʘ. ʇʨʦʪʝ, ʜʽʡʩʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝ ʚʭʦʜʷʪʴ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʜʣʷ 

ʦʮʽʥʢʠ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ (ʜʠʚ. ʪʘʙʣ. 1). 

ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʪʦʜʘʭ ʨʦʟʨʘʭʫʥʢʫ ʛʘʣʴʤ ʦʙʫʤʦʚʣʶʻ ʨʽʟʥʠʮʶ ʧʠʪʦʤʠʭ 

ʛʘʣʴʤʽʚʥʠʭ ʩʠʣ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʽʡʩʥʠʤʠ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʩʠʣʘʤʠ ʥʘʪʠʩʥʝʥʥʷ 

ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ (ʨʠʩ.1).  

ɺʢʘʟʘʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʨʠ ʦʩʪʘʪʦʯʥʦʤʫ 

ʚʠʙʦʨʽ ʢʨʠʪʝʨʽʶ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ 

ʢʨʠʪʝʨʽʻʤ ʻ ʜʽʡʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ, ʦʮʽʥʦʯʥʦʾ 

ʚʝʣʠʯʠʥʦʶ ʷʢʦʛʦ ʻ ʤʘʢʩʠʤʘʣʴʥʽ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʰʣʷʭʽʚ 

ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ ʥʘ ʧʣʦʱʘʜʮʽ. 

ʊʦʤʫ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʧʫʩʪʠʤʠʭ ʜʽʡʩʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ, ʧʨʠ ʷʢʠʭ ʛʘʣʴʤʽʚʥʠʡ ʰʣʷʭ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ ʥʘ ʧʣʦʱʘʜʮʽ 

ʚʽʜʧʦʚʽʜʘʻ ʛʘʣʴʤʽʚʥʠʤ ʰʣʷʭʘʤ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ 2. ɺʠʟʥʘʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʧʫʩʪʠʤʠʭ ʜʽʡʩʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʧʨʠʢʣʘʜʽ 

ʥʘʧʽʚʚʘʛʦʥʘ ʚ ʥʘʚʘʥʪʘʞʝʥʦʤʫ ʪʘ ʧʦʨʦʞʥʴʦʤʫ ʩʪʘʥʽ. 
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ʈʠʩ. 1. ʇʠʪʦʤʽ ʛʘʣʴʤʽʚʥʽ ʩʠʣʠ (1 - ʦʪʨʠʤʘʥʽ ʟʘ ʜʽʡʩʥʠʤʠ ʩʠʣʘʤʠ 

ʥʘʪʠʩʥʝʥʥʷ, 2 - ʦʪʨʠʤʘʥʽ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʩʠʣʘʤʠ ʥʘʪʠʩʥʝʥʥʷ). 

 

ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʧʨʠ ʦʩʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʘʛʦʥʽʚ (230,5 - 

294,3) ʢʅ ʽ ʰʚʠʜʢʦʩʪʷʭ ʥʘ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ ʚʽʜ 90 ʢʤ/ʛʦʜ ʜʦ 120 ʢʤ/ʛʦʜ 

ʚʢʣʶʯʥʦ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.  

 

ʊʘʙʣʠʮʷ 2. 

ɼʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʰʣʷʭʽʚ ʚʘʥʪʘʞʥʠʭ ʧʦʾʟʜʽʚ  

ʐʚʠʜʢʽʩʪʴ ʥʘ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ, 

ʢʤ / ʛʦʜ 

ʜʦ 90 

ʚʢʣʶʯ. 

ʩʚ. 90 

ʜʦ 100 

ʚʢʣʶʯ. 

ʩʚ. 100 

ʜʦ 120 

ʚʢʣʶʯ. 

ɻʘʣʴʤʽʚʥʠʡ ʰʣʷʭ ʜʣʷ ʚʘʥʪʘʞʥʠʭ 

ʧʦʾʟʜʽʚ ʚ ʥʘʚʘʥʪʘʞʝʥʦʤʫ ʩʪʘʥʽ  
1060 1040 1200 

ɻʘʣʴʤʽʚʥʠʡ ʰʣʷʭ ʜʣʷ ʚʘʥʪʘʞʥʠʭ 

ʧʦʾʟʜʽʚ ʚ ʧʦʨʦʞʥʴʦʤʫ ʩʪʘʥʽ 
720 890 1200 

 

ʊʘʙʣʠʮʷ 3  

ɼʽʡʩʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʩʠʣ ʥʘʪʠʩʥʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʟʥʘʯʝʥʥʷʤ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʚʘʥʪʘʞʥʦʛʦ 

ʧʦʾʟʜʘ 

V, 

ʢʤ/ʯ 

ɼʣʷ ʥʘʚʘʥʪʘʞʝʥʦʛʦ ʧʦʾʟʜʘ ɼʣʷ ʧʦʨʦʞʥʴʦʛʦ ʧʦʾʟʜʘ 

ŭʜ, ʢʅ/ʪ 
ŭʜ,ʧʨʠʚ, ʪʩ/ʪ 

(ŭʜ/g) 
ŭʜ, ʢʅ/ʪ 

ŭʜ,ʧʨʠʚ, ʪʩ/ʪ 
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1 2 3 4 5 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʩʴ 230,5 ʢʅ (23,5 ʪʩ) 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3 

1 2 3 4 5 

90 1,296 0,132 1,949 0,199 

100 1,820 0,186 2,735 0,279 

120 2,532 0,258 3,806 0,388 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʩʴ 245,3 ʢʅ (25 ʪʩ) 

90 1,314 0,134 1,973 0,201 

100 1,851 0,189 2,779 0,283 

120 2,586 0,264 3,882 0,396 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʩʴ 264,9 ʢʅ (27 ʪʩ) 

90 1,338 0,136 2,044 0,208 

100 1,892 0,193 2,890 0,295 

120 2,659 0,271 4,062 0,414 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʩʴ 294,3 ʢʅ (30 ʪʩ) 

90 1,373 0,140 2,204 0,225 

100 1,955 0,199 3,137 0,320 

120 2,768 0,282 4,441 0,453 

 

ɻʘʣʴʤʽʚʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ ʧʦ ʜʽʡʩʥʠʤ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʢʦʣʦʜʦʢ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʴʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 4. 

 

ʊʘʙʣʠʮʷ 4 

ɺʠʤʦʛʠ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʚʘʥʪʘʞʥʠʭ ʚʘʛʦʥʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ  

ʇʘʨʘʤʝʪʨ 

ʐʚʠʜʢʽʩʪʴ ʥʘ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ, ʢʤ / ʛʦʜ 

ʜʦ 90 

ʚʢʣʶʯ. 

ʩʚ. 90 

ʜʦ 100 ʚʢʣʶʯ. 

ʩʚ. 100 

ʜʦ 120 ʚʢʣʶʯ. 

ɻʘʣʴʤʽʚʥʠʡ ʰʣʷʭ, ʤ. ʥʝ 

ʙʽʣʴʰʝ 
1060 1040 1200 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʩʴ, ʂʥ 

(ʪʩ) 
ɼʽʡʩʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʅ/ʪ (ʪʩ/ʪ) 

230,5 (23,5)  1,296 (0,132) 1,82 (0,186) 2,532 (0,258) 

245,3 (25)  1,314 (0,134) 1,851 (0,189) 2,586 (0,264) 

264,9 (27)  1,338 (0,136) 1,892 (0,193) 2,659 (0,271) 

294,3 (30)  1,373 (0,140) 1,955 (0,199) 2,768 (0,282) 
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ɺʠʩʥʦʚʢʠ. ɺʠʭʦʜʷʯʠ ʟ ʧʽʜʩʫʤʢʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ: 

1. ʂʨʠʪʝʨʽʡ ʛʘʣʴʤʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʢʦʝʬʽʮʽʻʥʪʫ 

ʩʫʧʝʨʝʯʠʪʴ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʟʘ ʜʽʡʩʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʽ ʜʽʡʩʥʠʤ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʪʝʨʪʷ ʟʛʽʜʥʦ ɻʆʉʊ 34434-18; 

2. ɺʽʜʩʫʪʥʽʩʪʴ ʢʨʠʪʝʨʽʶ ʜʣʷ ʦʮʽʥʢʠ ʛʘʣʴʤʽʚʥʦʛʦ ʰʣʷʭʫ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ ʟʘ 

ʜʽʡʩʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʫʩʢʣʘʜʥʶʻ ʚʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ 

ʚʘʥʪʘʞʥʦʛʦ ʚʘʛʦʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

3. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʛʘʣʴʤʽʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʥʪʘʞʥʦʛʦ ʧʦʾʟʜʘ ʚʠʟʥʘʯʘʪʠ ʧʦ 

ʜʽʡʩʥʠʤ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʩʠʣʠ ʥʘʪʠʩʥʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʘʛʦʥʘ ʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘ ʧʦʯʘʪʢʫ 

ʛʘʣʴʤʫʚʘʥʥʷ. 
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ʇʈʆʎɽʉ ʄʆɼɽʈʅɯɿɸʎɯɰ ʊɽʇʃʆɺʆɿɸ ʊɽʇ70 ɯɿ ɿɸʃʋʏɽʅʅʗʄ 

ʉʋʏɸʉʅʀʍ ʇʈʆɻʈɸʄʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 

ʊʢʘʯʝʥʢʦ ɺʽʢʪʦʨ ʇʝʪʨʦʚʠʯ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʄʦʛʠʣʢʦ ɺʽʪʘʣʽʡ ɯʚʘʥʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʤ.ʂʠʾʚ 

 

ɺʚʝʜʝʥʥʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʝʧʣʦʚʦʟʽʚ ʩʝʨʽʾ ʊɽʇ70 ʧʝʨʽʦʜʠʯʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʪʨʽʱʠʥʠ, ʟʦʢʨʝʤʘ 

ʚ ʤʽʩʮʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʢʨʦʥʰʪʝʡʥʽʚ ʧʦʟʜʦʚʞʥʽʭ ʙʘʣʦʢ ʨʘʤ ʚʽʟʢʽʚ 

(ʨʠʩ.1). ʁʤʦʚʽʨʥʦ ʪʨʽʱʠʥʠ ʟʘʨʦʜʞʫʶʪʴʩʷ ʫ ʟʚʘʨʥʦʤʫ ʟôʻʜʥʘʥʥʽ ʽ, ʨʦʟʚʠʚʘʶʯʠʩʴ 

ʧʽʜ ʜʽʻʶ ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʩʠʣ, ʚʠʭʦʜʷʪʴ ʥʘ ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ. ɼʘʥʽ 

ʪʨʽʱʠʥʠ ʚʠʥʠʢʘʶʪʴ ʩʠʩʪʝʤʥʦ. 

 

ʈʠʩ.1. ɺʠʷʚʣʝʥʘ ʪʨʽʱʠʥʘ ʥʘʜ ʦʜʥʠʤ ʟ ʛʘʣʴʤʽʚʥʠʭ ʢʨʦʥʰʪʝʡʥʽʚ. 

 

ʊʘʢʦʞ ʪʨʽʱʠʥʠ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʥʘʚʢʦʣʦʰʦʚʥʽʡ ʟʦʥʽ ʦʪʚʦʨʫ ʢʦʥʫʩʥʦʛʦ 

ʩʪʘʢʘʥʘ, ʫʚʘʨʝʥʦʛʦ ʚʩʝʨʝʜʠʥʫ ʧʦʟʜʦʚʞʥʴʦʾ ʙʘʣʢʠ ʧʦʙʣʠʟʫ ʜʝʬʝʢʪʥʦʛʦ 

ʛʘʣʴʤʽʚʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ ʢʨʘʡʥʴʦʾ ʢʦʣʽʩʥʦʾ ʦʩʽ ʚʽʟʢʘ (ʨʠʩ.2). ʂʦʥʫʩʥʠʡ ʩʪʘʢʘʥ 

˴͔ͤ͜ͼΈ ͭͪ͜΅͙͙ͤ 

˽ͦ;͊ͭͦ͟ ͭͪ͜΅͙͙ͤ 
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ʯʝʨʝʟ ʢʨʦʥʰʪʝʡʥ ʛʽʜʨʦʛʘʩʥʠʢʘ ʩʧʨʠʡʤʘʻ ʟʥʘʯʥʽ ʩʪʘʪʠʯʥʽ ʟʫʩʠʣʣʷ ʚʽʜ ʢʫʟʦʚʘ. ʎʝ 

ʽ ʻ ʡʤʦʚʽʨʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʝʬʝʢʪʽʚ. 

 

 

ʈʠʩ.2. ʋʩʫʥʝʥʽ ʪʨʽʱʠʥʠ ʫ ʥʘʚʢʦʣʦʰʦʚʥʽʡ ʟʦʥʽ ʦʪʚʦʨʫ ʩʪʘʢʘʥʘ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ Solidworks (ʟʽ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʤʦʜʫʣʝʤ Simulation) ʟʨʦʙʠʪʠ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ 

ʨʘʤʠ ʚʽʟʢʘ, ʨʦʟʨʘʭʫʚʘʪʠ ʜʽʶʯʽ ʥʘ ʥʝʾ ʧʽʜ ʯʘʩ ʨʫʭʫ ʩʪʘʪʠʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʩʠʣʠ ʪʘ, 

ʧʨʠʢʣʘʚʰʠ ʾʭ ʜʦ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ, ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʨʘʤʠ ʚʽʟʢʘ ʥʘ 

ʤʽʮʥʽʩʪʴ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʤʽʩʮʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʷʢʠʭ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʾʭ 

ʧʦʷʚʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʥʦʛʦ ʧʘʢʝʪʫ ʟʘʚʦʜʩʴʢʠʭ 

ʢʨʝʩʣʝʥʴ  ʚʢʘʟʘʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʨʘʤʠ ʚʽʟʢʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʴ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ Solidworks ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ ʢʽʥʮʝʚʦ-

ʝʣʝʤʝʥʪʥʘ ʩʽʪʢʘ (ʨʠʩ.3). ʋ ʚʫʟʣʘʭ ʜʘʥʦʾ ʩʽʪʢʠ ʽ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʴ.  

 

˾͊ͤ͜΄͔ ͔ͯͫͯͤͤ͊ 

ͭͪ͜΅͙ͤ͊ 

˾͊ͤ͜΄͔ ͔ͯͫͯͤͤ͊ 

ͭͪ͜΅͙ͤ͊ 

˥͊͡Έ͍͙͚ͣͤ͜ 

ͪͦͤ͟΄͔͚ͭͤ 
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ʈʠʩ.3. ʉʪʚʦʨʝʥʘ ʩʽʪʢʘ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʨʘʤʠ ʚʽʟʢʘ. 

 

ʇʨʠʢʣʘʚʰʠ ʜʦ ʛʦʪʦʚʦʾ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʚʩʽ ʨʦʟʨʘʭʦʚʘʥʽ ʩʪʘʪʠʯʥʽ ʪʘ 

ʜʠʥʘʤʽʯʥʽ ʩʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʨʘʤʫ ʚʽʟʢʘ ʧʽʜ ʯʘʩ ʨʫʭʫ ʣʦʢʦʤʦʪʠʚʘ, ʪʘ ʟʘʧʫʩʪʠʚʰʠ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʴ, ʟʛʦʜʦʤ ʥʘ ʝʢʨʘʥ ʚʠʚʦʜʠʪʴʩʷ ʟʘʛʘʣʴʥʘ 

ʝʧʶʨʘ ʧʦʨʘʭʦʚʘʥʠʭ ʥʘʧʨʫʞʝʥʴ.  

ɺ ʟʦʥʽ ʦʙʦʭ ʛʘʣʴʤʽʚʥʠʭ ʢʨʦʥʰʪʝʡʥʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʠʟʴʢʽ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʙʣʠʟʴʢʦ 20 ʄʇʘ, ʘʣʝ ʚ ʦʪʚʦʨʽ ʩʪʘʢʘʥʘ ʧʽʜ ʜʽʻʶ ʟʛʘʜʘʥʠʭ 

ʩʪʘʪʠʯʥʠʭ ʢʫʟʦʚʥʠʭ ʟʫʩʠʣʴ ʟʥʘʭʦʜʠʤʦ ʥʘʧʨʫʞʝʥʥʷ ʚ 50 ʄʇʘ (ʨʠʩ.4). ʋ ʟʦʥʽ 

ʥʘʚʢʦʣʦ ʦʪʚʦʨʫ ʩʪʘʢʘʥʘ ʪʘ ʛʘʣʴʤʽʚʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʦʤʽʨʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʧʦʨʷʜʢʫ 30 ʄʇʘ. 
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ʈʠʩ.4. ʈʽʚʝʥʴ ʥʘʧʨʫʞʝʥʴ ʙʽʣʷ ʧʝʨʰʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ. 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʠʣʠ ʚʽʜ ʛʘʣʴʤʽʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʚ 

ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʮʽ ʩʠʣʠ ʚʭʦʜʷʪʴ ʟʦʢʨʝʤʘ ʽ ʩʠʣʠ ʪʷʞʽʥʥʷ ʦʢʨʝʤʠʭ 

ʚʘʞʝʣʽʚ ʛʘʣʴʤʽʚʥʦʾ ʧʝʨʝʜʘʯʽ, ʷʢʽ ʧʨʠʢʣʘʜʝʥʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʦ ʛʘʣʴʤʽʚʥʠʭ 

ʢʨʦʥʰʪʝʡʥʽʚ ʨʘʤʠ ʚʽʟʢʘ.  

 

ʈʠʩ.5. ɺʠʛʣʷʜ ʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʛʘʣʴʤʽʚʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ. 

 

ɼʘʥʠʡ ʛʘʣʴʤʽʚʥʠʡ ʢʨʦʥʰʪʝʡʥ ʩʣʫʛʫʻ ʜʣʷ ʧʽʜʚʽʩʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʘʞʝʣʷ 

ʛʘʣʴʤʽʚʥʦʾ ʧʝʨʝʜʘʯʽ ʦʜʥʽʻʾ ʟ ʢʨʘʡʥʽʭ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚʽʟʢʘ (ʨʠʩ.5). ʆʩʢʽʣʴʢʠ 

͍͔͍̊ͦͪͤ͊͟ ͋͊͊͟͡ ˥͊͡Έ͍͙͚ͣͤ͜ 

ͪͦͤ͟΄͔͚ͭͤ 

ˤ͔͙ͪͭ͊͟͡Έ͙͚ͤ 

͍͊͗͜͡ Έ ͎͊͡Έ͍ͣͤͦ͜͝ 

͔͔ͨͪ͒͊;͜ 

˻͍ͭͪ͜ ͎ͦͤͯͫͤͦͦ͟ 

ͫͭ͊͊ͤ͊͟ 

˥͊͡Έ͍͙͚ͣͤ͜ 

ͪͦͤ͟΄͔͚ͭͤ 
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ʧʨʦʚʝʜʝʥʝ ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʷʚʠʣʦ ʚ ʤʽʩʮʷʭ ʢʨʽʧʣʝʥʥʷ ʢʨʦʥʰʪʝʡʥʽʚ 

ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʥʘʧʨʫʞʝʥʴ, ʤʦʞʝʤʦ ʟ ʧʝʚʥʽʩʪʶ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʪʦʤʥʽ 

ʪʨʽʱʠʥʠ ʫ ʟʚʘʨʥʠʭ ʰʚʘʭ ʢʨʽʧʣʝʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʢʨʦʥʰʪʝʡʥʽʚ, ʱʦ ʻ ʪʠʧʦʚʠʤ 

ʥʘʩʣʽʜʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʦʢʦʤʦʪʠʚʽʚ, ʚ ʷʢʠʭ ʟʘʢʽʥʯʠʚʩʷ ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʦʢ 

ʩʣʫʞʙʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʫʢʨʽʧʣʝʥʥʷ 

ʢʦʥʫʩʥʦʛʦ ʩʪʘʢʘʥʘ ʧʽʜʩʠʣʶʶʯʠʤʠ ʨʝʙʨʘʤʠ ʩʪʽʡʢʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʧʦʟʜʦʚʞʥʴʦʾ 

ʙʘʣʢʠ ʪʘ ʧʨʠʚʘʨʢʫ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʢʣʘʜʦʢ ʜʣʷ ʫʢʨʽʧʣʝʥʥʷ ʢʨʦʥʰʪʝʡʥʽʚ (ʨʠʩ.6).  

 

 

ʈʠʩ.6. ɺʠʛʣʷʜ ʥʘ ʤʦʜʝʨʥʽʟʦʚʘʥʽ ʚʫʟʣʠ ʚ ʨʦʟʨʽʟʽ ʨʘʤʠ ʚʽʟʢʘ. 

 

ɼʣʷ ʜʦʚʝʜʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘʢʣʘʜʦʢ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʦʛʽʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ ʚʞʝ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʨʘʤʠ ʚʽʟʢʘ. ɿʚʽʩʥʦ, ʜʘʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ  ʧʦʢʘʞʝ ʣʠʰʝ ʨʽʚʝʥʴ ʥʘʧʨʫʞʝʥʴ ʥʘʚʢʦʣʦ ʢʨʦʥʰʪʝʡʥʘ ʪʘ ʩʪʘʢʘʥʘ, ʘʣʝ 

ʥʝ ʜʘʩʪʴ ʚʽʜʧʦʚʽʜʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʮʽʻʾ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʟʥʦʚʫ ʞ ʪʘʢʠ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʢʨʦʥʰʪʝʡʥ ʚʚʘʞʘʻʪʴʩʷ ʥʝ ʥʘʚʘʥʪʘʞʝʥʠʤ ʚʝʨʪʠʢʘʣʴʥʠʤ ʚʘʞʝʣʝʤ 

ʛʘʣʴʤʽʚʥʦʾ ʧʝʨʝʜʘʯʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘʚʜʷʢʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʽʚʝʥʴ ʥʘʧʨʫʞʝʥʴ ʚ ʟʦʥʽ ʥʘʚʢʦʣʦ ʢʨʦʥʰʪʝʡʥʘ ʪʘ ʦʪʚʦʨʫ 

˹͊͊͒͊͟͟͡ 

˾͔͋ͪͦ 

͚ͫͭͦͫͭ͜͟͜ 
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ʩʪʘʢʘʥʘ ʟʤʝʥʰʠʚʩʷ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʙʣʘʩʪʽ 10-15 ʄʇʘ ʥʘ 

ʧʨʦʪʠʚʘʛʫ ʚʠʷʚʣʝʥʠʤ ʨʘʥʽʰʝ 25 ʄʇʘ (ʨʠʩ.7). ɿʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʥʘʧʨʫʞʝʥʴ 

ʩʪʦʩʫʻʪʴʩʷ ʪʘʢʦʞ ʽ ʜʨʫʛʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ, ʜʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʜʝʬʝʢʪʠ. 

ʊʘʢʦʞ ʽʩʪʦʪʥʦ ʤʝʥʰʠʤʠ ʚʠʷʚʠʣʠʩʴ ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʪʚʦʨʽ ʩʪʘʢʘʥʘ ʽ ʩʢʣʘʜʘʶʪʴ 

ʙʣʠʟʴʢʦ 40 ʄʇʘ ʥʘ ʧʨʦʪʠʚʘʛʫ ʚʠʷʚʣʝʥʠʤ ʨʘʥʽʰʝ 50 ʄʇʘ. ɺʘʨʪʦ ʨʦʟʫʤʽʪʠ, ʱʦ 

ʮʝ ʥʝ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʝʬʝʢʪʽʚ, ʘʣʝ ʧʨʠʥʘʡʤʥʽ ʤʽʥʽʤʽʟʫʻ 

ʧʨʦʮʝʩ ʾʭ ʟʘʨʦʜʞʝʥʥʷ. 

 

 

ʈʠʩ.7. ʅʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʥʘʢʣʘʜʢʠ ʧʝʨʰʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ. 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʬʽʮʽʡʥʦ ʫʢʣʘʜʝʥʠʭ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ ʱʦʜʦ ʧʨʦʭʦʜʞʝʥʥʷ 

ʪʝʧʣʦʚʦʟʘ ʊɽʇ70 ʢʘʧʽʪʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ (ʜʘʣʽ ï ʂʈʇ) ʧʨʠ 

ʚʠʷʚʣʝʥʥʽ ʧʦʚʪʦʨʥʠʭ ʪʨʽʱʠʥ ʘʙʦ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ ʚ ʤʽʩʮʷʭ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʽʩʣʷ ʾʾ ʧʨʦʚʝʜʝʥʥʷ ʪʝʧʣʦʚʦʟ ʚʠʣʫʯʘʻʪʴʩʷ ʟ ʽʥʚʝʥʪʘʨʥʦʛʦ ʧʘʨʢʫ ʙʝʟ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʂʈʇ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ.  

ɺʠʩʥʦʚʢʠ. ɺ ʦʩʪʘʥʥʶ ʜʝʢʘʜʫ ʨʦʢʽʚ ʜʝʨʞʘʚʥʘ ʟʘʣʽʟʥʠʮʷ ʜʦʩʠʪʴ ʛʦʩʪʨʦ 

ʚʽʜʯʫʚʘʻ ʧʨʦʙʣʝʤʫ ʩʪʘʨʽʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɼʘʶʪʴʩʷ ʚʟʥʘʢʠ ʤʘʨʥʦ ʧʨʦʚʝʜʝʥʽ 

ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ ʨʫʭʦʤʦʛʦ ʧʘʨʢʫ ʣʦʢʦʤʦʪʠʚʽʚ ʪʘ ʚʘʛʦʥʽʚ ʰʣʷʭʦʤ 

ʙʝʟʧʝʨʝʨʚʥʠʭ ʤʦʜʝʨʥʽʟʘʮʽʡ (ʥʘʚʽʪʴ ʩʠʣʘʤʠ ʜʝʧʦʚʩʴʢʦʛʦ ʨʝʤʦʥʪʫ), ʷʢʽ ʣʠʰʝ 

ʯʘʩʪʢʦʚʦ ʫʩʫʥʫʣʠ ʧʨʦʙʣʝʤʠ ʥʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʘ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʧʣʘʥʽ 
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ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ ʽ ʟʘʛʦʩʪʨʠʣʠ ʾʭ. ɿʘʨʘʟ ʟʘʣʽʟʥʠʮʷ ʚʽʜʯʫʚʘʻ ʮʶ ʧʨʦʙʣʝʤʫ ʩʪʘʨʽʥʥʷ 

ʷʢ ʥʽʢʦʣʠ, ʪʦʤʫ ʢʝʨʽʚʥʠʮʪʚʦ ʦʙʨʘʣʦ ʮʽʣʢʦʤ ʧʨʘʚʠʣʴʥʠʡ ʰʣʷʭ ʟʘʢʫʧʢʠ ʥʦʚʦʛʦ, 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʟʘʤʽʥʫ ʩʪʘʨʦʛʦ ï ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʨʘʜʷʥʩʴʢʦʛʦ. ɸʣʝ ʚ 

ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʥʘʫʢʦʚʽ ʟʘʢʣʘʜʠ ʟʘʣʽʟʥʠʮʽ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʦʚʘʜʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ 

ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʥʘʷʚʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʥʘ 

ʨʽʚʥʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʟʘʨʦʜʞʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʘ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ  ʚʧʣʠʚʫ 

ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʻ ʮʽʣʢʦʤ ʜʦʨʝʯʥʠʤ ʫ 

ʨʘʤʢʘʭ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘʣʽʟʥʠʮʽ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʦʧʠʩʘʥʠʡ ʦʜʠʥ ʟ ʦʩʪʘʥʥʽʭ ʧʨʦʮʝʩʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʨʘʜʷʥʩʴʢʦʛʦ ʪʝʧʣʦʚʦʟʘ ʊɽʇ70 ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʷʢʠʡ ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʝʥʠʡ ʟ ʢʽʥʮʷ ʤʠʥʫʣʦʛʦ ʨʦʢʫ. 

ʉʪʘʥʦʤ ʥʘ ʪʨʘʚʝʥʴ ʮʴʦʛʦ ʨʦʢʫ ʦʧʠʩʘʥʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʚʞʝ ʧʨʦʡʰʣʠ ʙʣʠʟʴʢʦ 10 

ʦʜʠʥʠʮʴ ʪʝʧʣʦʚʦʟʽʚ ʊɽʇ70 ʥʘ ʇʽʚʜʝʥʥʽʡ ʟʘʣʽʟʥʠʮʽ.  

ɿʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʩʪʘʣʦ ʫʩʧʽʰʥʠʤ ʢʨʦʢʦʤ ʚ ʨʦʙʦʪʽ ʪʝʧʝʨʽʰʥʴʦʛʦ 

ʩʪʘʥʫ ʟʘʣʽʟʥʠʮʽ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʣʷʻʪʴʩʷ ʧʨʠʢʣʘʜʦʤ ʧʽʜʪʨʠʤʘʥʥʷ 

ʜʽʻʟʜʘʪʥʠʤ ʥʘʷʚʥʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʘʨʢʫ, ʱʦ ʛʦʩʪʨʦ ʧʦʪʨʝʙʫʻ ʢʘʧʽʪʘʣʴʥʦʛʦ 

ʦʥʦʚʣʝʥʥʷ, ʘʣʝ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʷʚʣʷʻʪʴʩʷ ʨʽʚʥʦʟʥʘʯʥʦʶ ʟʘʤʽʥʦʶ 

ʟʘʟʥʘʯʝʥʦʾ ʧʦʪʨʝʙʠ ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ. 
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ʉʀʉʊɽʄɸ ɸɼʀʊʀɺʅʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ ɼʃʗ ɿɸʃɯɿʅʀʏʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ 

 

ʌʘʱʝʚʩʴʢʠʡ ɸʥʜʨʽʡ ɺʘʣʝʥʪʠʥʦʚʠʯ, 

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥ̔ʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ɼʚʘ ʨʦʢʠ ʪʦʤʫ ʜʦʯʽʨʥʘ ʢʦʤʧʘʥʽʷ Siemens ʩʧʦʯʘʪʢʫ ʟʘʧʨʦʚʘʜʠʣʘ ʪʘ 

ʚʠʧʨʦʙʫʚʘʣʘ ʫ ʅʽʤʝʯʯʠʥʽ, ʘ ʧʦʪʽʤ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʥʦʚʫ ʩʠʩʪʝʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʟʘʣʽʟʥʠʮʽ - Easy Sparovation Part. ʉʫʪʴ ʮʽʻʾ 

ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʪʘ ʘʛʨʝʛʘʪʽʚ, ʷʢʽ 

ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï 3D-ʜʨʫʢʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɸʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ Siemens 

Mobility Services ʟʙʝʨʽʛʘʪʠ ʦʨʠʛʽʥʘʣʴʥʽ ʜʝʪʘʣʽ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʣʽʪʴ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʾʭ ʜʠʟʘʡʥ - ʚʩʝ ʥʘ ʦʩʥʦʚʽ 

3D-ʜʘʥʠʭ ʪʘ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʮʽʣʢʦʤ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʤʽʥʠ ʪʘ ʦʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʩʠʩʪʝʤʠ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʘʩʪʘʨʽʣʦʛʦ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʽ Easy Sparovation Part ʟʘʧʯʘʩʪʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ - ʥʘ ʦʩʥʦʚʽ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʤʦʜʝʣʝʡ CAD ʚ 

ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʽ. ʆʜʥʽʻʶ ʟ ʯʠʩʣʝʥʥʠʭ ʧʝʨʝʚʘʛ ʻ ʰʚʠʜʢʘ ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʩʥʠʭ 

ʯʘʩʪʠʥ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʤʽʩʮʽ, - ʽʜʝʘʣʴʥʦ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʧʦʨʘʜʠʯʥʦʛʦ ʧʦʧʠʪʫ, 

ʷʢʠʡ ʥʝ ʤʦʞʥʘ ʟʘʧʣʘʥʫʚʘʪʠ. ʊʘʢʦʞ ʰʚʠʜʢʦ, ʥʘʜʽʡʥʦ ʪʘ ʛʥʫʯʢʦ ʤʦʞʥʘ 

ʚʠʛʦʪʦʚʠʪʠ ʩʢʣʘʜʥʽ ʛʝʦʤʝʪʨʽʾ ʜʝʪʘʣʝʡ - ʥʘʚʽʪʴ ʫ ʥʘʡʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʷʭ. 

ʇʨʠʚʘʙʣʠʚʠʤ ʻ ʧʦʩʪʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʯʠ 

ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ, ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʨʦʙʦʪʠ - ʘʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʷʻ 

ʚʢʣʶʯʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʜʦʩʚʽʜ, ʦʪʨʠʤʘʥʠʡ ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʤʘʪʝʨʽʘʣʽʚ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʨʛʦʥʦʤʽʯʥʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʽʥʪʝʛʨʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ. 
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ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʫʤʦʚʘʭ ñʋʢʨʟʘʣʽʟʥʠʮʽò ʮʝ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦ, 

ʦʩʢʽʣʴʢʠ ʚʝʣʠʯʝʟʥʠʡ ʣʦʢʦʤʦʪʠʚʥʠʡ ʧʘʨʢ ʬʽʟʠʯʥʦ ʽ ʤʦʨʘʣʴʥʦ ʟʥʦʰʝʥʠʡ, 

ʬʽʥʘʥʩʽʚ ʥʘ ʟʘʢʫʧʽʚʣʶ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʥʝʤʘʻ, ʘ ʟʘʧʯʘʩʪʠʥʠ ʜʣʷ ʨʝʤʦʥʪʫ ʚʞʝ ʜʘʚʥʦ 

ʥʝ ʚʠʧʫʩʢʘʶʪʴʩʷ. 

ʆʜʠʥ 3D-ʧʨʠʥʪʝʨ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʣʘʩʫ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʜʝʧʦ, ʜʦʟʚʦʣʠʪʴ 

ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʪʘ ʢʦʰʪʽʚ ʥʘ ʣʦʛʽʩʪʠʢʫ, ʟʙʝʨʽʛʘʥʥʷ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʘ ʫ 

ʚʠʧʘʜʢʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʾ ʜʝʪʘʣʽ ʥʘ ʨʠʥʢʫ ï ʚʟʘʛʘʣʽ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ 

ʥʘʟʘʚʞʜʠ. ʉʪʚʦʨʝʥʠʡ ʙʘʥʢ ʤʦʜʝʣʝʡ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʩʽʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʢʦʤʧʘʥʽʾ, ʨʦʟʚʘʥʪʘʞʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʚʽʜʜʽʣʠ ʜʝʧʦ ʽ 

ʜʦʟʚʦʣʠʪʴ ʩʧʨʷʤʫʚʘʪʠ ʟʫʩʠʣʣʷ ʥʝ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʩʥʘʩʪʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʷʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʪʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʩʫ 

ʩʠʥʪʝʟʫ ʧʦʨʦʰʢʦʚʦʛʦ ʰʘʨʫ (PBF) ʤʝʪʘʣʝʚʽ ʜʝʪʘʣʽ ʤʦʞʥʘ ʨʦʟʜʨʫʢʫʚʘʪʠ ʥʘ ʤʽʩʮʽ 

- ʥʘʧʨʠʢʣʘʜ, ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʘʙʦ ʘʣʶʤʽʥʽʶ. ɸ ʢʦʤʧʦʥʝʥʪʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʧʣʘʩʪʠʢʘ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʠʤ ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʪʝʭʥʽʢʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɻʦʪʦʚʽ 

ʜʝʪʘʣʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʢʦʤʧʣʝʢʪʫʚʘʪʠʩʷ ʟʘʭʠʩʥʠʤʠ ʬʘʨʙʦʚʠʤʠ ʧʦʢʨʠʪʪʷʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʗʢ ʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʧʦʛʣʷʥʫʪʠ ʥʘ ʫʩʧʽʭ 

ʧʨʦʛʨʘʤʠ Easy Sparovation Part ʚ ʅʽʤʝʯʯʠʥʽ, ʜʝ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʠʣʘ Siʝmens 

Mobility ʩʢʦʨʦʪʠʪʠ ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ ʤʘʢʩʠʤʫʤ ʥʘ 95% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʢʣʶʯʠʪʠ ʣʦʛʽʩʪʠʯʥʫ ʩʢʣʘʜʦʚʫ, 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʩʢʣʘʜʽʚ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʫ ʨʘʟʠ ʟʤʝʥʰʠʪʠ ʪʝʨʤʽʥ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɺʠʩʥʦʚʢʠ. ʐʚʠʜʢʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ, ʢʦʥʢʫʨʝʥʮʽʷ ʽʟ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʢʨʘʾʥʽ ʩʪʘʚʠʪʴ ʥʦʚʽ ʚʠʤʦʛʠ 

ʜʦ ʨʦʙʦʪʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ - ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʥʦʛʦ ʮʠʢʣʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʠʩʣʝʥʥʦʛʦ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʧʘʨʢʫ ʟ ʜʫʞʝ ʞʦʨʩʪʢʠʤʠ ʯʘʩʦʚʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ. ɺʽʜʧʦʚʽʜʥʦ, 3D-ʜʨʫʢ - ʽʜʝʘʣʴʥʝ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʚʠʨʦʙʥʠʯʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʚ ʧʣʘʥʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʫ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ.      
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ɺʆʇʈʆʉʓ ɸɼɸʇʊɸʎʀʀ ʇʆɼɺʀɾʅʆɻʆ ʉʆʉʊɸɺɸ ɾɽʃɽɿʅʓʍ 

ɼʆʈʆɻ ʋʂʈɸʀʅʓ ʂ ɽɺʈʆʇɽʁʉʂʀʄ ʊʈɽɹʆɺɸʅʀʗʄ UIC 

 

ʍʦʟʷ ʇʘʚʝʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʩ.ʥ.ʩ, ʢ.ʪ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ  

ɺʦʜʷʥʥʠʢʦʚ ʖʨʠʡ ʗʢʦʚʣʝʚʠʯ, 

ʩ.ʥ.ʩ, ʢ.ʪ.ʥ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɽʩʴʢʦʚ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ 

ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ 

ʌʝʜʦʨʘʢ ʀʚʘʥ ʀʛʦʨʝʚʠʯ 

ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ  

çʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʘʛʦʥʦʩʪʨʦʝʥʠʷè 

ʛ. ʂʨʝʤʝʥʯʫʛ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ɺʦʧʨʦʩʳ ʛʘʨʤʦʥʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʨʠʟʚʘʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʧʨʦʱʝʥʠʶ ʜʦʩʪʫʧʘ ʥʘ ʝʚʨʦʧʝʡʩʢʠʡ ʨʳʥʦʢ. ʅʘ ʨʝʰʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʚʦʧʨʦʩʦʚ 

ʥʘʧʨʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʠʝ ʢʦʪʦʨʦʡ ʢ 

ʥʦʨʤʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ ɽʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʪʨʝʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ: 

1. ɸʜʘʧʪʘʮʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʋʢʨʘʠʥʳ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ɽʉ: 

2. ɻʘʨʤʦʥʠʟʘʮʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʋʢʨʘʠʥʳ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ 

ʝʚʨʦʧʝʡʩʢʠʤʠ ʙʘʟʘʤʠ; 

3. ʄʦʜʝʨʥʠʟʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʯʝʩʪʚʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʇʝʨʝʚʦʟʢʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʦʧʘʩʥʳʭ ʠ 

ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ (ʭʣʦʨ, ʘʤʤʠʘʢ, ʩʞʠʞʝʥʥʳʝ ʛʘʟʳ, ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠ 

ʚʟʨʳʚʯʘʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʠ ʜʨ.) 

ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʛʘʨʤʦʥʠʟʘʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩ 

ʝʚʨʦʧʝʡʩʢʠʤʠ ʧʦ ʥʦʨʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ.  
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʫʩʣʦʚʣʝʥʘ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʋʢʨʘʠʥʳ ʠ ɽʚʨʦʧʳ, ʢ ʢʦʪʦʨʳʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ: 

Á ʰʠʨʠʥʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʢʦʣʝʠ (1520 ʤʤ ʠ 1435 ʤʤ); 

Á ʛʘʙʘʨʠʪ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʡ; 

Á ʦʩʝʚʫʶ ʥʘʛʨʫʟʢʫ (ʥʘʛʨʫʟʢʘ ʦʪ ʢʦʣʝʩʥʦʡ ʧʘʨʳ ʥʘ ʨʝʣʴʩʳ); 

Á ʧʨʦʬʠʣʴ ʢʘʪʘʥʠʷ ʚʘʛʦʥʥʦʛʦ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ; 

Á ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʜʘʨʥʦ-ʪʷʛʦʚʳʭ ʫʩʪʨʦʡʩʪʚ; 

Á ʥʦʨʤʘʪʠʚʥʳʝ ʥʘʛʨʫʟʢʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʵʣʝʤʝʥʪʳ ʚʘʛʦʥʘ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ; 

Á ʤʝʪʦʜʠʢʫ ʠ ʦʮʝʥʢʫ ʭʦʜʦʚʳʭ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʛʦʥʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʚʘʛʦʥʦʩʪʨʦʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ, ʩʦʟʜʘʥʘ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʨʫʢʦʚʦʜʷʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʥʦʨʤ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʘʛʦʥʦʚ, ʥʦʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʦ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʦʚ, ʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʠʥʩʪʨʫʢʮʠʷʤ.   

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʦʢʫʤʝʥʪʦʤ ʧʨʠ ʨʘʩʯʝʪʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ ʷʚʣʷʶʪʩʷ ʥʦʨʤʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʘʛʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʢʘʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʩʥʦʚʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ: ʩʪʘʪʠʯʝʩʢʠʭ, ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ 

(ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘʤʠʢʠ), ʧʨʦʜʦʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʩʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ), 

ʧʦʧʝʨʝʯʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʦʪ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʨʠʚʳʭ 

ʫʯʘʩʪʢʦʚ ʧʫʪʠ; ʧʝʨʝʤʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ (ʨʘʩʯʝʪ ʥʘ ʫʩʪʘʣʦʩʪʴ); ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʨʦʚʥʦʩʪʝʡ ʨʝʣʴʩʦʚʦʛʦ ʧʫʪʠ ʥʘ ʢʦʣʝʩʥʳʝ ʧʘʨʳ, ʘ ʪʘʢʞʝ 

ʨʘʩʯʝʪ ʪʦʨʤʦʟʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʨʘʩʯʝʪ ʧʨʦʯʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ 

ʠ ʨʘʩʯʝʪ ʪʦʨʤʦʟʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʛʦʥʘ.  
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ɺʠʜʳ ʠ ʮʝʣʠ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʘʤ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʠ ʭʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘ ʥʘʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ ʥʦʚʳʭ, ʤʦʜʝʨʥʠʟʠʨʫʝʤʳʭ ʠ 

ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ ʠ ʠʭ ʫʟʣʦʚ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʈɼ 24.050.37-90 çɺʘʛʦʥʳ ʛʨʫʟʦʚʳʝ ʠ ʧʘʩʩʘʞʠʨʩʢʠʝ. ʄʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʭʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘè (ʜʘʣʝʝ ï ʈɼ 24.050.37). 

ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʩʧʳʪʘʥʠʡ ʚʘʛʦʥʦʚ ʠ ʠʭ ʫʟʣʦʚ: 

Á ʩʪʘʪʠʯʝʩʢʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ; 

Á ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʦʫʜʘʨʝʥʠʠ; 

Á ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʟʘʛʨʫʟʢʝ ʠ ʚʳʛʨʫʟʢʝ; 

Á ʭʦʜʦʚʳʝ ʧʨʦʯʥʦʩʪʥʳʝ; 

Á ʭʦʜʦʚʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ; 

Á ʥʘ ʫʩʪʘʣʦʩʪʴ. 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʠʩʧʳʪʘʥʠʡ, ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʠ ʫʟʣʦʚ ʚʘʛʦʥʦʚ 

ʤʦʛʫʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʳ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʝ ʧʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʪʦʜʠʢʘʤ: 

Á ʩʪʝʥʜʦʚʳʝ ʚʠʙʨʘʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʢʫʟʦʚʘ ʚʘʛʦʥʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠʟʛʠʙʥʳʭ ʢʦʣʝʙʘʥʠʡ; 

Á ʠʩʧʳʪʘʥʠʷ ʢʫʟʦʚʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʢʣʘʜʥʳʭ ʚʠʙʨʘʪʦʨʦʚ ʠʣʠ ʜʨʫʛʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʨʳʭʣʝʥʠʷ ʛʨʫʟʘ; 

Á ʠʩʧʳʪʘʥʠʷ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʚʘʛʦʥʘ ʥʘ ʧʫʪʴ; 

Á ʨʝʩʫʨʩʥʳʝ ʭʦʜʦʚʳʝ ʠ ʜʨ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʨʠʪʝʨʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥ ʙʳʚʰʝʛʦ ʉʉʉʈ (ʆʉɾɼ) ʠ ʝʚʨʦʧʝʡʩʢʠʭ (ʄʉɾɼ), 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʦʪʣʠʯʠʷ ʚ ʤʝʪʦʜʠʢʝ ʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʭʦʜʦʚʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ ʚʘʛʦʥʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ  ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʈɼ 24.050.37 ʠ UIC 518:ED 2009 çʈʝʣʴʩʦʚʳʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ. 

ʍʦʜʦʚʳʝ ʠ ʧʨʠʝʤʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦ ʜʠʥʘʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴè (ʜʘʣʝʝ ï 

UIC 518): 
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1. ʆʪʥʦʩʠʪʝʣʴʥʦ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʲʝʢʪʫ ʠʩʧʳʪʘʥʠʡ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʧʳʪʘʥʠʡ 

1.1 ʉʦʛʣʘʩʥʦ UIC 518 ʧʨʠʝʤʦʯʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʧʦʜʣʝʞʠʪ ʩʝʨʠʡʥʦ 

ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʚʘʛʦʥ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʝʥʳ ʠ ʦʪʚʝʯʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈɼ 24.050.37 ʠʩʧʳʪʘʥʠʷʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʥʦʚʴ ʠʟʛʦʪʦʚʣʝʥʥʳʝ, ʣʠʙʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ ʚʘʛʦʥʳ; 

1.2 ʀʩʧʳʪʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʤʷʪʢʦʡ 

UIC 518 ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʠʟʥʦʰʝʥʥʳʭ ʢʦʣʝʩʘʭ, ʧʨʠ ʵʪʦʤ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʥʫʩʥʦʩʪʴ ʚ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʢʦʥʫʩʥʦʩʪʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʢʦʣʝʩʘ ʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ 

ʧʫʪʠ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴʩʷ ʚʘʛʦʥ, ʘ ʜʦʢʫʤʝʥʪʦʤ ʈɼ 24.050.37 ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʠʩʧʳʪʘʥʠʷ ʥʘ ʠʟʥʦʰʝʥʥʳʭ ʢʦʣʝʩʘʭ; 

1.3 ʇʘʤʷʪʢʦʡ UIC 518 ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʫʪʠ: ʭʦʨʦʰʝʛʦ (50 %), ʩʨʝʜʥʝʛʦ (40 %) ʠ ʥʠʞʝ ʩʨʝʜʥʝʛʦ (10 %) ʢʘʯʝʩʪʚ ʜʣʷ 

ʚʩʝʭ ʟʦʥ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʘ ʩʦʛʣʘʩʥʦ ʈɼ 24.050.37 ʩʝʪʝʚʳʝ ʫʯʘʩʪʢʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʷʪʩʷ ʭʦʜʦʚʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ 

ʭʦʜʦʚʳʝ ʧʨʦʯʥʦʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚʘʛʦʥʦʚ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʣʘʥʫ ʠ ʧʨʦʬʠʣʶ, ʪʝʢʫʱʝʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʜʣʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʅʊɼ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʩʧʳʪʫʝʤʦʛʦ ʚʘʛʦʥʘ; 

1.4 ʇʘʤʷʪʢʦʡ UIC 518 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 10 ʢʤ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʘʭ), ʧʨʠ ʵʪʦʤ ʟʦʥʘ ʫʯʘʩʪʢʘ ʧʫʪʠ ʜʣʷ 

ʠʩʧʳʪʘʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 25 ʦʪʨʝʟʢʦʚ, ʵʪʠ ʦʪʨʝʟʢʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʤʝʞʥʳʤʠ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ, ʥʦ ʦʥʠ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʙʱʝʡ ʯʘʩʪʠ, 

ʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈɼ 24.050.37 ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʝʡ 

(ʨʝʘʣʠʟʘʮʠʡ) ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ (10-15 ʢʤ/ʯ) 

ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʪʨʝʟʢʘʭ ʧʫʪʠ ʧʨʠ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʟʘʛʨʫʟʢʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 300 ʩ.; 
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1.5 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ UIC 518 ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ 

ʧʫʪʠ ʩ ʫʢʣʦʥʦʤ 1/20 (50 ă) ʠ 1/40 (25 ă), ʘ ʈɼ 24.050.37 ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʠʩʧʳʪʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ ʥʘ ʫʢʘʟʘʥʥʳʭ ʫʢʣʦʥʘʭ; 

2. ʆʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʨʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

2.1 ʇʘʤʷʪʢʦʡ UIC 518 ʚ ʦʪʣʠʯʠʝ ʦʪ ʈɼ 24.050.37 ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠʟʤʝʨʝʥʠʝ ʪʘʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʛʦʥʘ ʢʘʢ: ʜʠʥʘʤʠʯʝʩʢʠʝ, ʘ 

ʪʘʢʞʝ ʩʪʘʪʠʯʝʩʢʠʝ ʧʨʦʛʠʙʳ ʨʝʩʩʦʨʥʳʭ ʢʦʤʧʣʝʢʪʦʚ, ʭʘʨʘʢʪʝʨ ʠ ʯʘʩʪʦʪʳ 

ʢʦʣʝʙʘʥʠʡ ʢʫʟʦʚʘ, ʨʘʤ ʪʝʣʝʞʝʢ, ʚʠʣʷʥʠʝ ʪʝʣʝʞʝʢ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʘʛʦʥʘ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʭʘʨʘʢʪʝʨʥʳʭ 

ʩʝʯʝʥʠʷʭ ʥʘʜʨʝʩʩʦʨʥʳʭ ʙʘʣʦʢ; 

2.2 ʉʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʯʘʩʪʦʪʳ ʬʠʣʴʪʨʘʮʠʠ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢ ʩʦʛʣʘʩʥʦ ʧʘʤʷʪʢʝ UIC 518 

ʯʘʩʪʦʪʘ ʬʠʣʴʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ Ó 40 ɻʮ, ʚ ʈɼ 24.050.37 - Ò  20 ɻʮ. 

3. ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʚʘʛʦʥʦʚ 

3.1 ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʧʦ UIC 518 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ (ʬʫʥʢʮʠʷ ʠ ʧʣʦʪʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʭ ʦʮʝʥʢʘ ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʚʝʣʠʯʠʥʘʭ ʧʨʦʮʝʥʪʠʣʝʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ, ʤʥʦʛʦʤʝʨʥʘʷ ʨʝʛʨʝʩʩʠʷ ʠ 

ʜʨ.);  

3.2 ʍʦʜʦʚʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʈɼ 24.050.37 ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʩ ʫʯʝʪʦʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʩʪʨʘʥ ʉʅɻ, ʧʨʠ 

ʵʪʦʤ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʘʩʪʦʪʥʳʡ ʩʦʩʪʘʚ ʧʨʦʮʝʩʩʘ ʥʘʛʨʫʞʝʥʠʷ ʠ ʢʦʣʝʙʘʥʠʡ 

(ʧʝʨʝʤʝʱʝʥʠʡ) ʫʟʣʦʚ ʚʘʛʦʥʘ. 

4. ʆʪʥʦʩʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʝʤʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

4.1 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ UIC 518, ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʦʮʝʥʢʠ ʭʦʜʦʚʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʷ 
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ʚʘʛʦʥʘ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ ʷʚʣʷʶʪʩʷ: ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʧʝʨʝʯʥʳʝ 

ʩʫʤʤʘʨʥʳʝ ʩʠʣʳ, ʦʪʥʦʰʝʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ 

ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ; 

4.2 ɺ ʈɼ 24.050.37, ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʥʠʤʘʶʪʩʷ: 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʤʳ ʢʫʟʦʚʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʤʳ ʪʝʣʝʞʢʠ ʩ ʥʘʜʙʫʢʩʦʚʳʤ ʧʦʜʚʝʰʠʚʘʥʠʝʤ, 

ʦʪʥʦʰʝʥʠʝ ʙʦʢʦʚʦʡ ʨʘʤʥʦʡ ʩʠʣʳ ʢ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʝ, ʧʦʢʘʟʘʪʝʣʴ 

ʧʣʘʚʥʦʩʪʠ ʭʦʜʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʩʭʦʜʘ ʚʘʛʦʥʘ ʩ ʨʝʣʴʩʦʚ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ 

ʧʦʧʝʨʝʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʢʨʠʚʳʭ. 

4.3 ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ 

ʦʮʝʥʠʚʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʚʘʛʦʥʘ. 

 

ʊʘʙʣʠʮʘ 1. 

ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

ʈɼ 24.050.37 UIC 518 

ʇʦʨʦʞʥʠʡ ɻʨʫʞʝʥʳʡ ʇʦʨʦʞʥʠʡ ɻʨʫʞʝʥʳʡ 

1 2 3 4 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʜʠʥʘʤʠʢʠ ʨʘʤʳ ʢʫʟʦʚʘ 
0,25 0,20 ʅʝ ʦʮʝʥʠʚʘʝʪʩʷ 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʜʠʥʘʤʠʢʠ ʨʘʤʳ ʪʝʣʝʞʢʠ ʩ 

ʥʘʜʙʫʢʩʦʚʳʤ ʧʦʜʚʝʰʠʚʘʥʠʝʤ 

0,40 0,35 ʅʝ ʦʮʝʥʠʚʘʝʪʩʷ 

ʆʪʥʦʰʝʥʠʝ ʙʦʢʦʚʦʡ ʨʘʤʥʦʡ ʩʠʣʳ 

ʢ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʝ 
0,25 0,24 ʅʝ ʦʮʝʥʠʚʘʝʪʩʷ 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʧʝʨʝʯʥʳʝ 

ʩʫʤʤʘʨʥʳʝ ʩʠʣʳ, ʢʅ ( )
m

Y
2ä  

- - ö
÷

õ
æ
ç

å
+Ö¢

3
10 0ʈa  

ʆʪʥʦʰʝʥʠʝ QY /  ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʣʝʩʘ 
- - 

QY /  Ò 0,8 

ʧʨʠ RÓ300 ʤ 

ɻʦʨʠʟʦʥʪʘʣʴʥʝr ( y¡¡) ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʝ (z¡¡) ʫʩʢʦʨʝʥʠʷ: 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

- - 
y¡¡, z¡¡ Ò 2,5 ʤ/ʩ2 

ys ¡¡, zs ¡¡Ò 0,5 ʤ/ʩ2 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 

ʇʦʢʘʟʘʪʝʣʴ ʧʣʘʚʥʦʩʪʠ ʭʦʜʘ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʷʭ 

3,5 3,25 ʅʝ ʦʮʝʥʠʚʘʝʪʩʷ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʪ ʩʭʦʜʘ ʚʘʛʦʥʘ ʩ ʨʝʣʴʩʦʚ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ (ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ): 

0,00001 (0,99999) 

0,0001 (0,9999) 

0,001 (0,999) 

0,01 (0,99) 

 

 

 

 

1,3 

1,5 

1,8 

2,0 

 

 

 

 

1,3 

1,5 

1,8 

2,0 

ʅʝ ʦʮʝʥʠʚʘʝʪʩʷ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦʧʝʨʝʯʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʦʧʨʦʢʠʜʳʚʘʥʠʷ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʢʨʠʚʳʭ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ (ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ): 0,001 (0,999) 

 

 

 

 

1,4 

 

 

 

 

1,4 

ʅʝ ʦʮʝʥʠʚʘʝʪʩʷ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʯʝʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʈɼ 24.050.37 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʦʜʦʚʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʯʠʪʳʚʘʝʪ 

ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ 

ʋʢʨʘʠʥʳ, ʘ ʚ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʭʦʜʠʪ ʨʷʜ ʚʘʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʧʘʤʷʪʢʝ UIC 518, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢ ʥʠʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʩʭʦʜʘ ʚʘʛʦʥʘ ʩ ʨʝʣʴʩʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʧʘʩʘ ʧʦʧʝʨʝʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʢʨʠʚʳʭ. 

ɺʳʚʦʜʳ. ʇʨʠʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʛʘʨʤʦʥʠʟʘʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʩʘʶʱʠʭʩʷ ʥʦʨʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʠʟ-ʟʘ: 

1. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʦʬʠʣʝʡ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ ʆʉɾɼ ʠ 

ʄʉɾɼ, ʘ ʪʘʢʞʝ ʰʠʨʠʥʳ ʢʦʣʝʠ; 

2. ʈʘʟʣʠʯʠʡ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʲʝʢʪʫ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ; 

3. ʈʘʟʣʠʯʠʡ ʚʠʜʦʚ ʠʟʤʝʨʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʤʝʪʦʜʦʚ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ. 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ çPROGRAMMING HANDBOOKè ɼʃʗ 

ɺʀɺʏɽʅʅʗ ʄʆɺ ʇʈʆɻʈɸʄʋɺɸʅʅʗè 

 

ʐʝʚʯʝʥʢʦ ɯʨʠʥʘ ʄʘʚʽʾʚʥʘ,  

ʩʪ. ʚʠʢʣʘʜʘʯ,  

ʈʫʜʟʽʥʩʴʢʘ ɸʥʥʘ ʄʠʢʦʣʘʾʚʥʘ,  

ʩʪʫʜʝʥʪʢʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  

ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʤ. ʈʽʚʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʴʦʛʦʜʥʽ, ʢʦʣʠ IT-ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʷʛʣʠ ʥʝʙʘʯʝʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʤʽʥʥʷ 

ʧʨʦʛʨʘʤʫʚʘʪʠ, ʘʢʪʫʘʣʴʥʝ, ʷʢ ʥʽʢʦʣʠ. ɹʘʛʘʪʦ ʣʶʜʝʡ ʧʦʯʠʥʘʶʪʴ ʟ ʩʘʤʦʦʩʚʽʪʠ. 

ʊʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʚʠʚʯʠʪʠ ʟʘ ʧʽʜʨʫʯʥʠʢʘʤʠ, ʱʦ ʻ ʚ ɯʥʪʝʨʥʝʪ-ʤʝʨʝʞʽ. 

ɸʣʝ ʪʽʣʴʢʠ ʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘʤʘʣʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ. 

ʇʦʪʨʽʙʥʦ ʙʘʛʘʪʦ ʧʨʘʢʪʠʢʫʚʘʪʠʩʷ ʚ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʣʷ ʥʘʙʫʪʪʷ ʜʦʩʚʽʜʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʥʘʚʯʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʚ ʷʢʠʭ ʟʦʩʝʨʝʜʞʝʥʽ  ʟʘʩʦʙʠ ʜʣʷ ʥʘʙʫʪʪʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʙʽʣʴʰ 

ʜʦʩʚʽʜʯʝʥʠʤʠ ʬʘʭʽʚʮʷʤʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʥʘʜʘʶʪʴ ʜʦʧʦʤʘʛʘʶʪʴ ʚ ʨʝʘʣʽʟʘʮʽʾ 

ʙʝʟʣʽʯʽ ʟʘʜʘʯ. 

ʅʘʯʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ï ʩʫʢʫʧʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʉʪʚʦʨʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʡ ʜʦʜʘʪʦʢ 

çPROGRAMMING HANDBOOKè ʟ ʘʢʪʫʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ++, ʉ#, JAVA, PYTHON, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʛʣʷʜʘʪʠ ʧʨʠʢʣʘʜʠ ʧʨʦʛʨʘʤ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʥʣʘʡʥ-ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʣʘʩʥʠʭ 

ʢʦʜʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʨʦʟʛʣʷʥʫʪʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.  

ʆʛʣʷʜ ʽʩʥʫʶʯʠʭ ʥʘʚʯʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʽʟʥʽ ʥʘʚʯʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʜʣʷ 
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ʚʠʚʯʝʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʟʥʘʯʠʤʦ ʪʽ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ 

ʧʦʧʫʣʷʨʥʽʩʪʶ. ʆʥʣʘʡʥ ʩʫʧʝʨʤʘʨʢʝʪʠ App Store ʪʘ Google Play, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʚʣʘʩʥʠʢʘʤ ʧʨʠʩʪʨʦʾʚ ʟ ʤʦʙʽʣʴʥʦʶ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ Android ʪʘ ʽʥʰʠʤʠ 

ʢʫʧʫʚʘʪʠ ʪʘʢʽ ʜʦʜʘʪʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: SoloLearn: Learn to 

Code, Mimo: Learn to Code & Program, Online Compiler (Beta). ʊʘʢʦʞ ʜʦʩʠʪʴ 

ʧʦʧʫʣʷʨʥʠʤʠ ʻ web-ʩʝʨʚʽʩʠ METANIT.COM ʪʘ Codewars.  

ɼʦʜʘʪʦʢ SoloLearn: Learn to Code ï ʮʝ ʜʦʜʘʪʦʢ, ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʨʽʟʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʣʘʪʬʦʨʤ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʦʣʝʢʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʚʠʚʯʝʥʥʶ 

ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʥʦʚʘʯʢʽʚ ʽ ʧʨʦʬʝʩʽʦʥʘʣʽʚ. ʂʫʨʩʠ SoloLearn ï ʮʝ ʚʽʜʤʽʥʥʽ 

ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʟ ʚʠʚʯʝʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʢʦʜʫʚʘʥʥʷ. ʇʨʦʛʨʘʤʘ 

ʥʘʚʯʘʻ ʢʦʨʠʩʪʫʚʘʯʘ ʦʩʥʦʚʘʤ ʩʪʨʫʢʪʫʨʠ ʽ ʥʶʘʥʩʘʤ ʤʦʚʠ, ʘ ʧʦʪʽʤ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʚʧʨʘʚʠ ʽ ʤʘʥʽʧʫʣʶʚʘʪʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʅʘʚʯʘʪʠʩʷ ʟ ʧʣʘʪʬʦʨʤʦʶ SoloLearn ʤʦʞʥʘ ʜʝ ʟʘʚʛʦʜʥʦ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʢʫʨʩʽʚ, ʷʢʽ ʦʧʪʠʤʽʟʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʚ ʙʨʘʫʟʝʨʘʭ, 

ʜʦʜʘʪʢʠ SoloLearn ʥʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ. 

SoloLearn ï ʮʝ ʪʘʢʦʞ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʜʝ ʚʩʽ ʜʦʧʦʤʘʛʘʶʪʴ ʦʜʠʥ 

ʦʜʥʦʤʫ ʚʯʠʪʠʩʷ ʽ ʨʦʟʚʠʚʘʪʠʩʷ. ʇʨʦʛʨʘʤʽʩʪʠ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʩʚʽʪʫ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʟʘʩʚʦʾʪʠ ʙʫʜʴ-ʷʢʫ ʪʝʤʫ ʽ ʨʦʟʚô̫ ʟʘʪʠ ʟʘʚʜʘʥʥʷ. ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ 

ʧʠʩʘʪʠ ʪʘ ʟʘʧʫʩʢʘʪʠ ʨʝʘʣʴʥʠʡ ʢʦʜ ʚ ʢʦʤʧʽʣʷʪʦʨʽ, ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʘʷʚʥʠʤʠ 

ʧʨʠʢʣʘʜʘʤʠ ʢʦʜʫ ʘʙʦ ʧʨʦʩʪʦ ʩʧʽʣʢʫʚʘʪʠʩʷ [4]. 

ɼʦʜʘʪʦʢ Mimo: Learn to Code & Program ï ʦʜʥʘ ʟ ʥʘʡʢʨʘʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʣʘʪʬʦʨʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʝʨʝʜʦʚʠʱʝ ʜʦʧʦʤʘʛʘʻ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʢʦʜʫʚʘʥʥʷ. ɺʦʥʦ ʩʪʚʦʨʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ. ʈʘʟʦʤ ʟ ʚʠʚʯʝʥʥʷʤ ʙʘʟʦʚʦʾ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʜʘʶʪʴʩʷ ʟʥʘʥʥʷ ʟ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ ʪʘ ʚʝʙ-ʩʘʡʪʽʚ. ɼʦʜʘʪʦʢ 

ʤʘʻ ʧʨʦʩʪʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ [3].  

ɼʦʜʘʪʦʢ Online Compiler (Beta) ï IDE (ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ) 

ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʽʷʭ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ, ʢʦʤʧʽʣʶʚʘʥʥʷ ʪʘ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤ. ɺʽʥ 

ʤʘʻ ʢʦʤʧʽʣʷʪʦʨ ʜʣʷ ʤʦʚʠ ʉ, ʉ++, ʉ#, Java ʪʘ ʽʥʰʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʦʜʘʪʦʢ ʜʦʟʚʦʣʷʻ ʧʨʘʢʪʠʢʫʚʘʪʠ ʢʦʜʫʚʘʥʥʷ ʥʘ ʭʦʜʫ, ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʪʘ ʚ 
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ʜʦʚʽʣʴʥʦʤʫ ʤʽʩʮʽ. ʆʩʦʙʣʠʚʦʩʪʽ ʜʦʜʘʪʢʫ: ʚʠʜʽʣʝʥʥʷ ʩʠʥʪʘʢʩʠʩʫ ʢʦʜʫ; ʚʽʜʢʨʠʪʪʷ 

ʥʘʷʚʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʢʦʜʫ ʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʭʦʚʠʱʘ; ʘʚʪʦʤʘʪʠʯʥʝ ʟʙʝʨʝʞʝʥʥʷ 

ʢʦʜʫ ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ. 

METANIT.COM ï ʩʘʡʪ, ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʚʯʝʥʥʶ ʨʽʟʥʠʭ ʤʦʚ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʤʧ'ʶʪʝʨʽʚ, ʤʦʙʽʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ. ʊʫʪ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʢʝʨʽʚʥʠʮʪʚʘ ʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʩʪʘʪʪʽ ʪʘ ʧʨʠʢʣʘʜʠ ʜʣʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʇʨʽʦʨʠʪʝʪʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ ʩʘʡʪʫ ʻ ʤʦʚʘ C#. ʽ ʩʽʤʝʡʩʪʚʦ ʪʝʭʥʦʣʦʛʽʡ .NET (ASP.NET MVC, 

WPF, Xamarin, Entity Framework ʪʦʱʦ), ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʙʘʟʽ Java (Java SE, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʽʜ ʆʉ ɸʥʜʨʦʾʜ ʽ ʪ.ʜ.), Python, ʨʦʙʦʪʘ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ (MS SQL 

Server, MySQL, MongoDB), ʘ ʪʘʢʦʞ WEB-ʪʝʭʥʦʣʦʛʽʾ HTML5, AJAX, jQuery, 

Node.js, ExtJS, Angular, React ʪʦʱʦ [1]. ʉʘʡʪ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʽ, 

ʦʩʢʽʣʴʢʠ ʚʩʽ ʤʘʪʝʨʽʘʣʠ ʧʦʩʪʽʡʥʦ ʜʦʧʦʚʥʶʶʪʴʩʷ ʪʘ ʦʥʦʚʣʶʶʪʴʩʷ. ɸʚʪʦʨʠ ʩʘʡʪʫ 

ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʘʡʪʫ. 

ʉodewars.com ï ʮʝ ʩʘʡʪ-ʪʨʝʥʘʞʝʨ-ʟʘʜʘʯʥʠʢ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʨʘʢʪʠʢʫʚʘʪʠ 

ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʪʘ ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰ ʮʽʢʘʚʠʭ ʪʝʭʥʽʢ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʝʨʚʽʩ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʩʪʠʣʽ çʩʭʽʜʥʠʭ ʻʜʠʥʦʙʦʨʩʪʚè. ʉʘʤ ʩʘʡʪ ʚʞʝ ʥʝ ʧʨʦʩʪʦ ʩʘʡʪ, ʘ 

ʜʦʜʟʴʦ; ʟʘʚʜʘʥʥʷ ï ʢʘʪʘ; ʢʦʨʠʩʪʫʚʘʯ ï ʩʦʣʜʘʪ, ʚʦʾʥ, ʘ ʥʝ ʧʨʦʩʪʦ ʩʪʫʜʝʥʪ-

ʧʨʦʛʨʘʤʽʩʪ, ʘ ʢʦʜ-ʨʝʚ'ʶ ï ʢʫʤʽʪʝ, ʩʧʘʨʠʥʛ. ʉʭʽʜʥʘ ʪʝʤʘʪʠʢʘ ʩʪʚʦʨʶʻ ʩʧʝʮʠʬʽʯʥʫ 

ʘʪʤʦʩʬʝʨʫ ï ʪʫʪ ʭʦʯʝʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʽ ʩʪʘʚʘʪʠ ʚʧʨʘʚʥʠʤ 

ʤʘʡʩʪʨʦʤ. ɿʘʚʜʘʥʥʷ-ʢʘʪʘ ʩʝʛʤʝʥʪʫʶʪʴʩʷ ʟʘ ʩʢʣʘʜʥʽʩʪʶ. ʄʝʪʘ ʢʦʞʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ï ʜʦʧʦʤʦʛʪʠ ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʥʘʚʠʯʢʠ ʚ ʧʝʚʥʽʡ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʘʙʦ 

ʚʠʚʯʘʪʠ ʥʦʚʫ ʟ ʥʫʣʷ. 

ɺ ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʦ ʟʘʚʜʘʥʥʶ-ʢʘʪʽ, ʚʦʥʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. 

ʗʢ ʪʽʣʴʢʠ ʟʘʚʜʘʥʥʷ ʟʘʚʝʨʰʝʥʦ, ʢʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʧʦʙʘʯʠʪʠ ʨʽʰʝʥʥʷ ʽʥʰʠʭ 

ʫʯʘʩʥʠʢʽʚ ʪʘ ʧʦʨʽʚʥʷʪʠ ʾʭ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʘʪʠ ʥʘʡʢʨʘʱʽʡ ʨʦʟʚôʷʟʦʢ [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʟʛʘʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ [1-4] ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮʽ. 
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ʊʘʙʣʠʮʷ 

ʇʦʨʽʚʥʷʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɯʥʬʦʨʤʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ 
ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʂʽʣʴʢʽʩʪʴ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

SoloLearn: Learn 

to Code 

ɹʝʟʢʦʰʪʦʚʥʠʡ. 

ʇʝʨʝʚʽʨʢʘ ʢʦʜʫ 

ʥʘ ʤʦʙʽʣʴʥʦʤʫ 

ʧʨʠʩʪʨʦʾ 

ɼʦʜʘʪʦʢ ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʪʽʣʴʢʠ ʥʘ  ʧʦʯʘʪʢʽʚʮʽʚ. 

ʅʘʚʯʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʪʨʴʦʤʘ 

ʤʦʚʘʤʠ (ʨʦʩʽʡʩʴʢʘ, 

ʘʥʛʣʽʡʩʴʢʘ, ʽʩʧʘʥʩʴʢʘ) 

13 

Mimo: Learn to 

Code & Program 

ɼʦʜʘʪʦʢ 

ʦʨʽʻʥʪʦʚʘʥʠʡ  

ʚʽʜ ʧʦʯʘʪʢʽʚʮʽʚ 

ʜʦ ʜʦʩʚʽʜʯʝʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ.  

ʄʘʻ 

ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʨʦʩʪʠʡ 

ʽʥʪʝʨʬʝʡʩ. 

ʋʤʦʚʥʦ ʙʝʟʢʦʰʪʦʚʥʠʡ  27 

Online Compiler 

(Beta) 

ɹʝʟʢʦʰʪʦʚʥʠʡ. 

ʇʝʨʝʚʽʨʢʘ ʢʦʜʫ 

ʥʘ ʤʦʙʽʣʴʥʦʤʫ 

ʧʨʠʩʪʨʦʾ 

ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ 

ʧʨʠʩʪʨʦʾ. 

ʅʝ ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ 

ʦʜʥʫ ʧʨʦʛʨʘʤʫ ʥʘ 

ʨʽʟʥʠʭ ʚʢʣʘʜʢʘʭ 

23 

METANIT.COM METANIT.COM  

ʄʽʩʪʠʪʴ 

ʘʢʪʫʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʦʧʫʣʷʨʥʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʅʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ 

online ʢʦʤʧʽʣʷʮʽʾ ʢʦʜʫ. 

ʄʦʚʘ C# ʽ 

ʪʝʭʥʦʣʦʛʽʷ 

ʩʽʤʝʡʩʪʚʘ .NET 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʙʘʟʽ 

Java, Python, 

ʨʦʙʦʪʘ ʟ ʙʘʟʘʤʠ 

ʜʘʥʠʭ WEB-

ʪʝʭʥʦʣʦʛʽʾ 

Codewars ɹʘʛʘʪʦ 

ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ 

ʅʝʤʘʻ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʥʘʚʯʘʥʥʷ 

ʉʝʨʚʽʩ 

ʘʥʛʣʽʡʩʴʢʦʤʦʚʥʠʡ 

20 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ 

ʦʙʨʘʥʦ ʩʫʯʘʩʥʫ ʤʦʚʫ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ# ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ Windows Forms ï ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ, 
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ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʟʘ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ï 

Microsoft Visual Studio.  

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʨʫʯʥʦʛʦ ʽ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʩʪʚʦʨʶʚʘʥʦʛʦ ʜʦʜʘʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʦʤʧʦʥʝʥʪʠ Button, Label, 

PictureBox, TextBox, RichTextBox, TreeView, WebBrowser, Timer ʽ ʢʦʥʪʝʡʥʝʨʠ: 

Panel, FlowLayoutPanel, TabControl. 

ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʙʘʯʠʤʦ ʛʦʣʦʚʥʝ ʚʽʢʥʦ (ʨʠʩ. 1), ʷʢʝ ʤʽʩʪʠʪʴ ʤʝʥʶ 

ʪʘ ʩʪʘʨʪʦʚʫ ʩʪʦʨʽʥʢʫ ʧʨʦʛʨʘʤʠ ï çHomeè.  

 

ʈʠʩ.1. ɻʦʣʦʚʥʝ ʚʽʢʥʦ ʜʦʜʘʪʢʫ çPROGRAMMING HANDBOOKè 

ʂʥʦʧʢʘ çCoursesè ʚʽʜʢʨʠʚʘʻ ʧʘʥʝʣʴ ʟʽ ʩʧʠʩʢʦʤ ʜʦʩʪʫʧʥʠʭ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ɺʠʙʽʨ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ çCoursesè 

ʂʦʞʝʥ ʢʦʨʽʥʴ ʝʣʝʤʝʥʪʘ TreeView ʧʨʝʜʩʪʘʚʣʷʻ ʪʝʤʫ ʢʫʨʩʫ, ʱʦ ʤʽʩʪʠʪʴ 

ʪʝʦʨʝʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʨʠʩ.3). 
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ʈʠʩ. 3. ʉʪʦʨʽʥʢʘ ʟ ʪʝʦʨʝʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ 

ʂʥʦʧʢʘ ʤʝʥʶ çProgramsè ʚʽʜʢʨʠʚʘʻ ʩʪʦʨʽʥʢʫ ʟ ʧʝʨʝʣʽʢʦʤ ʪʠʧʦʚʠʭ ʟʘʜʘʯ, 

ʧʝʨʝʭʽʜ ʧʦ ʷʢʠʤ ʚʽʜʢʨʠʚʘʻ ʾʭ ʨʦʟʚôʷʟʦʢ (ʨʠʩ. 4). ʉʪʦʨʽʥʢʘ ʟ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ 

ʤʽʩʪʠʪʴ ʾʾ ʫʤʦʚʫ ʪʘ ʧʘʥʝʣʴ, ʱʦ ʦʨʛʘʥʽʟʫʻ ʧʝʨʝʛʣʷʜ ʧʨʦʛʨʘʤ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ: C++, C#, Java, Python. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʝʨʝʛʣʷʜʫ ʟʘʚʜʘʥʴ ʪʘ ʾʭ 

ʨʦʟʚô̫ ʟʢʽʚ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʠʭʦʚʘʪʠ ʧʘʥʝʣʴ ʪʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ 

ʢʥʦʧʢʠ. ʑʦʙ ʧʦʚʝʨʥʫʪʠʩʴ ʜʦ ʧʝʨʝʣʽʢʫ ʟʘʜʘʯ ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çBackè. 

 

ʈʠʩ.4. ʉʪʦʨʽʥʢʘ ʟ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ 

ʂʥʦʧʢʘ çCompilerè ʚʽʜʢʨʠʚʘʻ ʩʪʦʨʽʥʢʫ, ʷʢʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʤʝʥʪʘ WebBrowser ʪʘ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʥʣʘʡʥ-ʢʦʤʧʽʣʷʪʦʨʠ (ʨʠʩ. 5) ʜʣʷ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ  C++, C#, Java, Python. 
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ʈʠʩ. 5. ʆʥʣʘʡʥ-ʢʦʤʧʽʣʷʪʦʨ 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʥʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

çPROGRAMMING HANDBOOKè ʜʦʟʚʦʣʷʻ ʧʝʨʝʛʣʷʜʘʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʢʣʘʜʠ ʨʦʟʚôʷʟʢʽʚ ʟʘʜʘʯ ʟ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʚʣʘʩʥʽ ʢʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥ-ʢʦʤʧʽʣʷʪʦʨʘ. 

ʊʘʢʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʜʦʧʦʚʥʶʚʘʪʠ ʥʦʚʠʤ ʢʦʥʪʝʥʪʦʤ ʪʘ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 
ɿɸʉʆɹʀ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ʂʆʄɹɯʅɸʊʆʈʀʎɯ 

 

ɸʨʥʘʫʪ ʂʘʪʝʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ɺʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 

ɼʅɿ çɼʥʽʧʨʦʚʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞè 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

ɼʤʠʪʨʝʥʢʦ ɯʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ɺʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 

ɼʅɿ çɼʥʽʧʨʦʚʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞè 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘʙʫʣʘ 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɼʠʩʪʘʥʮʽʡʥʝ ʥʚʯʘʥʥʷ ï ʥʝ ʥʦʚʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʽʩʥʫʻ ʧʦʨʫʯ ʟ ʽʥʰʠʤʠ ʬʦʨʤʘʤʠ (ʦʯʥʦʶ, ʟʘʦʯʥʦʶ, 

ʝʢʩʪʝʨʥʘʪʦʤ), ʦʜʥʘʢ ʻ ʜʦʩʪʘʪʥʴʦ ʩʫʧʝʨʝʯʣʠʚʦʶ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʪʦʯʥʠʭ ʥʘʫʢ. 

ʈʘʟʦʤ ʟ ʦʯʝʚʠʜʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʘʯʘʥʥʷ (ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʟʠʯʥʠʭ 

ʢʦʥʪʘʢʪʽʚ) ʻ ʡ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʜʦʣʽʢʽʚ, ʧʦʚʷʟʘʥʘ ʟ  ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʝʪʦʜʠʯʥʦʶ 

ʨʦʟʨʦʙʢʦʶ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʩʪʫʧʫ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʚʠʢʣʘʜʘʯ ʤʫʩʠʪʴ ʟʘʚʞʜʠ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʧʦʰʫʢʫ 

ʥʦʚʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ, ʚʠʨʦʙʥʠʯʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʧʨʦʝʢʪʫ ʻ ʧʦʣʽʧʰʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʚʠʚʯʝʥʥʷ ʨʦʟʜʽʣʫ çʂʦʤʙʽʥʘʪʦʨʠʢʘ. ɺʠʧʘʜʢʦʚʽ ʧʦʜʽʾ ʪʘ ʾʭ ʡʤʦʚʽʨʥʽʩʪʴè ʜʠʩʮʠʧʣʽʥʠ 

çʊʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘè ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ɯ-ɯɯ ʘ. ʨ. 

ʟʘʚʜʷʢʠ ʚʝʙ-ʩʝʨʚʽʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʟʥʘʡʦʤʣʶʚʘʪʠʩʷ ʟ ʤʝʪʦʜʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʫ 

ʚʙʫʜʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʪʝʩʪʫʚʘʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ ʡʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦ, 
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ʢʦʨʠʩʪʫʶʯʠʩʴ ʝʣʝʢʪʨʦʥʥʠʤ ʧʽʜʨʫʯʥʠʢʦʤ çEbookè, ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫʶʯʦʛʦ ʨʦʟʜʽʣʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ. 

ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʨʦʟʨʦʙʣʷʚʩʷ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

Microsoft Windows 10 Pro ʭ64 ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JetBrainsPhpStorm ʥʘ 

ʇɽʆʄ AMD x4 Athlon CPU @ 3.0 GHz , ʆɿʇ 8 ɻɹ ʪʘ ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʛʣʦʙʘʣʴʥʦʾ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 

ʄʽʥʽʤʘʣʴʥʽ ʚʠʤʦʛʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʦʶ: ʧʨʦʮʝʩʦʨ Intel Atom  ʽ 

ʚʠʱʝ, ʆɿʇ 128 ʄʙ, ʚʝʙ ʙʨʘʫʟʝʨ InternetExplorer ʚʝʨʩʽʾ ʥʝ ʥʠʞʯʝ 9.  

ʄʽʥʽʤʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʝʨʚʝʨʘ: ʧʨʦʮʝʩʦʨ Intel Celeron  ʽ ʚʠʱʝ, ʆɿʇ 512 ʄʙ, 

ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ PHP ʚʝʨʩʽʾ 5.6, ʨʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ MySQL ʚʝʨʩʽʾ  5.6 ʪʘ 

ʚʝʙ-ʩʝʨʚʝʨ Apache ʚʝʨʩʽʾ 2.4, ʪʘʢʦʞ ʜʦʩʪʫʧʫ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. 

ʈʦʟʨʦʙʢʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ çEbookè ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ PhpStorm. ɼʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʟ ʜʨʫʞʥʽʤ ʽʥʪʝʨʬʝʡʩʦʤ. ʇʽʜʨʫʯʥʠʢ ʘʧʨʦʙʦʚʘʥʦ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʫ ɼʅɿ ñɼʥʽʧʨʦʚʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞò 

ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 123 çʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷè ʫ 2018-2019 

ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʛʨʘʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʫʩʴʦʛʦ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʙʝʟ ʚʠʥʷʪʢʫ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʪʘʢʦʞ ʜʦʜʘʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʟʘ ʤʝʪʦʜʠʯʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ʥʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽʡ ʯʘʩʪʠʥʽ ʩʘʡʪʫ ʽ ʜʣʷ 

ʧʝʨʝʛʣʷʜʫ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʩʪʦʨʦʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʠʤʠ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʜʫʪʴ 

ʩʪʫʜʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ɿʨʫʯʥʽʩʪʴ ʮʽʻʾ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʩʪʫʜʝʥʪʠ ʟʤʦʞʫʪʴ ʦʟʥʘʡʦʤʣʶʚʘʪʠʩʷ ʟ ʥʦʚʠʤ ʘʙʦ ʥʝʟʨʦʟʫʤʽʣʠʤ ʾʤ ʤʘʪʝʨʽʘʣʦʤ 

ʜʠʩʪʘʥʮʽʡʥʦ, ʪʦʤʫ ʱʦ ʧʨʦʛʨʘʤʘ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ ʩʝʨʚʝʨʽ, ʜʦ ʷʢʦʛʦ ʻ 

ʜʦʩʪʫʧ ʚʝʩʴ ʯʘʩ. ʊʘʢ ʩʘʤʦ ʮʝ ʜʦʜʘʻ ʟʨʫʯʥʦʩʪʽ ʽ ʚʠʢʣʘʜʘʯʘʤ, ʷʢʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʽ 

ʟʨʫʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʚʢʘʟʽʚʢʠ. 

ʇʨʦʛʨʘʤʘ ʣʦʛʽʯʥʦ ʧʦʜʽʣʝʥʘ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʫ  ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ. ɰʭ ʨʽʟʥʠʮʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʨʫʛʘ ʯʘʩʪʠʥʘ ʧʨʠʟʥʘʯʝʥʘ ʪʽʣʴʢʠ 

ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʯʣʝʥʽʚ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʷʢʽ ʟʤʦʞʫʪʴ, ʷʢ 
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ʧʝʨʝʛʣʷʜʘʪʠ, ʪʘʢ ʽ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʧʽʜʨʫʯʥʠʢʠ, ʘ ʧʝʨʰʘ ï ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʫ ʷʢʠʭ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʣʠʰʝ ʧʝʨʝʛʣʷʜʫ. 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʛʨʘʤʠ 

 

ʂʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʣʶʚʘʪʠʩʷ ʟ ʤʝʪʦʜʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ɼʦʩʪʫʧʥʽ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʧʽʜʨʫʯʥʠʢʽʚ: 

- ʃʝʢʮʽʾ 

- ʇʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ 

- ʉʘʤʦʩʪʽʡʥʽ ʨʦʙʦʪʠ 

ʋ ʧʫʥʢʪʽ  çɼʦʢʫʤʝʥʪʠè ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʟ ʬʫʥʢʮʽʷʤʠ ʩʦʨʪʫʚʘʥʥʷ ʪʘ 

ʧʦʰʫʢʫ ʟʘ ʥʝʶ ʟ ʩʪʦʚʧʮʷʤʠ: 

- ʽʤôʷ ʚʠʢʣʘʜʘʯʘ 
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- ʪʝʤʘ 

- ʥʘʟʚʘ ʧʨʝʜʤʝʪʫ 

- ʪʠʧ ʧʽʜʨʫʯʥʠʢʘ 

ʇʨʦʛʨʘʤʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʦʤʫ ʚʦʥʘ ʜʦʟʚʦʣʷʻ 

ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʚʭʽʜ ʫ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʘʙʽʥʝʪ, ʜʝ ʽ ʙʫʜʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ (ʨʠʩ. 1). 

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ çʋʚʽʡʪʠè ʢʦʨʠʩʪʫʚʘʯ ʧʦʪʨʘʧʣʷʻ ʫ ʚʣʘʩʥʠʡ 

ʢʘʙʽʥʝʪ ʽ ʙʘʯʠʪʴ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʥʘʚʽʛʘʮʽʾ, ʜʝ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʤʽʞ ʧʨʦʭʦʜʞʝʥʥʷʤ 

ʪʝʩʪʫʚʘʥʥʷ ʘʙʦ ʧʝʨʝʛʣʷʜʦʤ ʧʽʜʨʫʯʥʠʢʘ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʢʦʨʠʩʪʫʚʘʯʘ 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʢʥʦʧʢʠ çʇʝʨʝʡʪʠè ʥʘ ʢʘʨʪʮʽ çɼʦʢʫʤʝʥʪʠè ʢʦʨʠʩʪʫʚʘʯ 

ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʪʦʨʽʥʢʫ ʟ ʧʝʨʝʣʽʢʦʤ  ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʢʦʤʙʽʥʘʪʦʨʠʢʠ 

(ʨʠʩ. 3).  

 

 

ʈʠʩ. 3. ʉʪʦʨʽʥʢʘ ʧʝʨʝʛʣʷʜʫ ʜʦʢʫʤʝʥʪʽʚ 

 

ʇʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʚʢʣʘʜʢʫ çʊʝʩʪʫʚʘʥʥʷè ʟ ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ ʟôʷʚʣʷʻʪʴʩʷ 

ʪʘʙʣʠʮʷ ʪʝʩʪʽʚ ʟ ʧʦʣʷʤʠ. ɿʘ ʮʠʤʠ ʧʦʣʷʤʠ ʧʨʘʮʶʻ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʷ.  
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ɼʘʥʽ ʚ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʚʽʜʩʦʨʪʫʚʘʪʠ ʟʘ ʨʽʟʥʠʤʠ ʧʦʣʷʤʠ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ 

ʥʘʟʚʫ ʩʪʦʚʧʮʷ, ʥʘʧʨʠʢʣʘʜ çʅʘʟʚʘ ʪʝʢʩʪʫè, ʩʧʨʘʮʶʻ ʩʦʨʪʫʚʘʥʥʷ ʽ ʪʘʢ ʧʦ ʢʦʞʥʦʤʫ 

ʧʦʣʶ. ɼʘʥʽ ʚ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʬʽʣʴʪʨʫʚʘʪʠ. ʇʽʜ ʥʘʟʚʦʶ ʢʦʞʥʦʛʦ ʧʦʣʷ ʻ ʧʦʨʦʞʥʻ 

ʤʽʩʮʝ ʜʣʷ ʪʝʢʩʪʫ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʉʪʦʨʽʥʢʘ ʧʝʨʝʛʣʷʜʫ ʪʝʩʪʽʚ. 

 

ʂʦʞʥʘ ʥʘʟʚʘ ʪʝʩʪʫ ʻ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʡʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ 

ʥʴʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʭʽʜ ʥʘ ʩʪʦʨʽʥʢʫ ʟ ʧʨʦʭʦʜʞʝʥʥʷʤ ʪʝʩʪʫ. ʇʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʽ ʦʮʽʥʢʘ ʟʘ ʧʨʦʭʦʜʞʝʥʥʷ. ɿʘ ʮʽʻʶ 

ʦʮʽʥʢʦʶ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʟ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʪʨʫʢʪʫʨʘ ʨʦʟʜʽʣʫ çʂʦʤʙʽʥʘʪʦʨʠʢʘ. ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: 

ʃʝʢʮʽʾ: 

1. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʢʦʤʙʽʥʘʪʦʨʠʢʠ. ʈʦʟʤʽʱʝʥʥʷ ʪʘ ʧʝʨʝʩʪʘʥʦʚʢʠ. 

ʉʧʦʣʫʢʠ. ɺʣʘʩʪʠʚʦʩʪʽ ʩʧʦʣʫʢ. ɹʽʥʦʤ ʅʴʶʪʦʥʘ. 

2. ɺʠʧʘʜʢʦʚʠʡ ʜʦʩʣʽʜ ʪʘ ʚʠʧʘʜʢʦʚʘ ʧʦʜʽʷ. ɺʠʜʠ ʚʠʧʘʜʢʦʚʠʭ ʧʦʜʽʡ. 

ɺʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ ʧʦʜʽʾ. ʂʣʘʩʠʯʥʝ ʦʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʾ. 

3. ʆʧʝʨʘʮʽʾ ʥʘʜ ʧʦʜʽʷʤʠ. ʁʤʦʚʽʨʥʦʩʪʽ ʩʫʤʠ ʪʘ ʜʦʙʫʪʢʫ ʧʦʜʽʡ. 

4. ʄʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʪʘ ʜʠʩʧʝʨʩʽʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, 

ʚʣʘʩʪʠʚʦʩʪʽ. ɺʠʙʽʨʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʋʷʚʣʝʥʥʷ ʧʨʦ ʟʘʢʦʥ ʚʝʣʠʢʠʭ ʯʠʩʝʣ. 

ʇʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ: 

1. ʁʤʦʚʽʨʥʽʩʪʴ ʛʽʧʦʪʝʟ. ʌʦʨʤʫʣʘ ɹʘʡʻʩʘ. 
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2. ʇʦʚʪʦʨʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ. ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʽ. 

ʊʝʤʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ: 

1. ɼʠʩʢʨʝʪʥʘ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʪʘ ʟʘʢʦʥ ʾʾ ʨʦʟʧʦʜʽʣʫ. 

ɺʠʩʥʦʚʢʠ. ʈʝʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʾ ʬʘʭʽʚʮʽʚ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʜʘʥʽʡ ʩʠʩʪʝʤʽ. ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʴ-ʷʢʠʡ 

ʩʪʫʜʝʥʪ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʟʤʦʞʝ ʟʘʚʝʩʪʠ ʧʝʨʩʦʥʘʣʴʥʫ ʩʪʦʨʽʥʢʫ ʡ ʤʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʥʘʧʨʠʢʣʘʜ, ʜʠʩʪʘʥʮʽʡʥʦ, ʱʦ, 

ʙʝʟʫʤʦʚʥʦ, ʤʘʻ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʚʠʢʣʘʜʘʥʥʷ.  
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ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʅɸɹɯɻɸʅʅʗ ʄʆʈʉʔʂʆɰ ʍɺʀʃɯ 

ʅɸ ɺɽʈʊʀʂɸʃʔʅʋ ʉɯʊʂʋ ɿ ɿɸɼɸʅʅʆʖ ʇʈʆʅʀʂʅɯʉʊʖ 

 

ʂʦʧʽʡʢʘ ʇʘʚʣʦ ɯʚʘʥʦʚʠʯ, 

ʢ.ʬ-ʤ.ʥ., ʜʦʮʝʥʪ 

 ʏʘʙʘʥ ʆʣʝʥʘ ʍʘʨʠʪʦʥʽʚʥʘ, 

ʩʪ.ʚʠʢʣ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʤʦʨʩʴʢʘ ʘʢʘʜʝʤʽʷè 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʤʦʨʩʴʢʦʛʦ ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʚʚʘʞʘʻʪʴʩʷ ʟʥʘʭʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʛʘʩʽʥʥʷ ʭʚʠʣʴ. ɺ ʧʘʪʝʥʪʽ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ ˉ2094565 ʥʘ ʚʠʥʘʭʽʜ çɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝè 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʧʦʨʫʜʘ ʽʟ ʛʥʫʯʢʠʭ ʧʦʣʦʪʥʠʱ ʜʣʷ ʛʘʩʽʥʥʷ ʤʦʨʩʴʢʠʭ ʭʚʠʣʴ. ʎʽ 

ʧʦʣʦʪʥʠʱʘ ʨʦʟʪʘʰʦʚʘʥʽ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʨʷʜʘʤʠ ʫʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ, ʧʨʠʯʦʤʫ 

ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʧʦʣʦʪʥʠʱʘ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʩʽʪʦʢ ʽʟ 

ʟʘʜʘʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʘ ʟʘʜʘʯʘ ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʭʚʠʣʴ 

ʤʘʣʦʾ ʘʤʧʣʽʪʫʜʠ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʩʽʪʢʦʶ ʟ ʟʘʜʘʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ. ʆʪʨʠʤʘʥʽ 

ʬʦʨʤʫʣʠ ʜʣʷ  ʦʙʯʠʩʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʝʣʠʯʠʥ ʚʟʘʻʤʦʜʽʾ ʭʚʠʣʴ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʩʽʪʢʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and metods. 

ʍʚʠʣʴʦʚʠʡ ʨʫʭ ʦʧʠʩʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʪʨʴʦʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟ 

ʯʘʩʪʠʥʥʠʤʠ ʧʦʭʽʜʥʠʤʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʟʘʢʦʥʠ ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ ʽ ʽʤʧʫʣʴʩʫ [1]. 

ʆʩʢʽʣʴʢʠ ʭʚʠʣʴʦʚʠʡ ʨʫʭ ʨʽʜʠʥʠ ʷʚʣʷʻʪʴʩʷ ʙʝʟʚʠʭʨʦʚʠʤ ʽ, ʦʪʞʝ, 

ʧʦʪʝʥʮʽʡʥʠʤ, ʪʦ ʽʩʥʫʻ ʪʘʢʘ ʬʫʥʢʮʽʷ   ( , , )x y tj , ʱʦ ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʨʽʜʠʥʠ  v  

ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʧʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ j ʫ ʚʠʛʣʷʜʽ  gradv j=  [2], ʪʦʙʪʦ  

 

,x zv v
x z

j jµ µ
= =
µ µ

. 
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ʇʽʜʩʪʘʚʣʷʶʯʠ xv , zv  ʫ ʨʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ 0
yx

vv

x y

µµ
+ =

µ µ
 , 

ʦʪʨʠʤʘʻʤʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ   j   ʨʽʚʥʷʥʥʷ ʃʘʧʣʘʩʘ 

2 2

2 2
0

x z

j jµ µ
+ =

µ µ
,    ʘʙʦ      0jD = ,                           (1) 

ʊʘʢ ʷʢ ʤʘʩʦʚʽ ʩʠʣʠ ʻ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʪʦʙʪʦ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ, ʪʦ ʨʽʚʥʷʥʥʷ 

ʨʫʭʫ  ɽʡʣʝʨʘ  ʤʦʞʥʘ  ʽʥʪʝʛʨʫʚʘʪʠ  ʽ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ: 

)(
2

1 2 tDU
S

P

t
=-++

µ

µ
u

j

                                    (2) 

ɺʠʭʦʜʷʯʠ ʟ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʤʘʣʠʟʥʫ  ʰʚʠʜʢʦʩʪʝʡ  ʯʘʩʪʠʥʦʢ ʨʽʜʠʥʠ,  

ʙʫʜʝʤʦ ʥʝʭʪʫʚʘʪʠ ʩʢʣʘʜʦʚʦʶ  
21

2
v  ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

t

jµ

µ
. ʊʦʜʽ ʬʦʨʤʫʣʫ (2) 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ:   

( )
P

gz D t
t

j

r

µ
+ + =

µ
.                                           (3) 

ʎʝʡ ʚʠʨʘʟ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʣʽʥʽʡʥʠʤ ʥʘʙʣʠʞʝʥʥʷʤ  ʽʥʪʝʛʨʘʣʫ ʃʘʛʨʘʥʞʘ. 

ʇʨʝʜʩʪʘʚʠʤʦ  ʧʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ ʫ ʚʠʛʣʷʜʽ 

1( , , ) ( , , ) ( )x z t x z t f tj j= +  

ʽ ʧʽʜʩʪʘʚʠʤʦ  ( , , )x y tj   ʚ  (3). ʆʪʨʠʤʘʻʤʦ 

1 0 0( )
( )

df t P P P
gz D t

t t

f

r r

µ -
- + + = -

µ µ
                             (4) 

ɺʽʟʴʤʝʤʦ  ( )f t    ʟ ʫʤʦʚʠ  0( )
f P

D t
t r

µ
= -

µ
.    ʄʘʪʠʤʝʤʦ 

                               1 0 0
P P

gz
t

j

r

µ -
+ + =

µ
,                                   (5) 

ʜʝ 0P   ï ʩʪʘʣʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʥʘ ʚʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ. ɼʣʷ 

ʩʧʨʦʱʝʥʥʷ  ʦʧʫʩʪʠʤʦ ʜʘʣʽ ʽʥʜʝʢʩ ʦʜʠʥʠʮʶ ʧʨʠ j . 
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ɹʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʟʦʥʫ ʨʽʜʠʥʠ ʧʦʩʪʽʡʥʦʾ ʛʣʠʙʠʥʠ H , ʦʙʤʝʞʝʥʦʶ 

ʟʚʝʨʭʫ ʚʽʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ( , )z x tV= , ʷʢʘ ʚ ʥʝʟʙʫʨʝʥʦʤʫ ʩʪʘʥʽ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʣʦʱʠʥʦʶ 0z= . ʅʘ ʚʩʽʭ ʪʚʝʨʜʠʭ ʧʦʚʝʨʭʥʷʭ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ 

ʨʽʚʥʦʩʪʽ ʥʫʣʶ ʥʦʨʤʘʣʴʥʦʾ ʜʦ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʦʚʦʾ ʰʚʠʜʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘ ʜʥʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ 

0z
z

j
u

µ
= =
µ

      ʧʨʠ      z H=-. 

ʅʘ ʚʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʧʦʪʨʽʙʥʦ ʟʘʜʦʚʦʣʴʥʠʪʠ ʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ  P  ʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ 0P , ʘ ʪʘʢʦʞ ʢʽʥʝʤʘʪʠʯʥʽ 

ʫʤʦʚʠ 

            x
z

v
z t xz

j z z

=

µ µ µå õ
= +æ ö

µ µ µç ÷
.                                     (6) 

ɯʟ ʨʽʚʥʷʥʥʷ (5) ʟʥʘʭʦʜʠʤʦ ʥʘʩʪʫʧʥʠʡ ʚʠʨʘʟ ʜʣʷ ʧʨʦʬʽʣʶ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ 

        
0

1

zg t

j
z

=

µå õ
=-æ ö

µç ÷
.                                           (7) 

ʇʽʜʩʪʘʚʣʷʶʯʠ  (7)  ʚ  (6)  ʽ ʥʝʭʪʫʶʯʠ ʯʣʝʥʘʤʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʤʘʣʠʟʥʠ, 

ʦʪʨʠʤʘʻʤʦ:     

                                                    
2

2
0

0.
z

g
zt

j j

=

å õµ µ
+ =æ ö
µµç ÷

                                           (8) 

ʎʝ ʨʽʚʥʷʥʥʷ ʻ ʥʘʩʣʽʜʢʦʤ ʟʘʜʦʚʦʣʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʽ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʫʤʦʚ ʥʘ 

ʚʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʧʨʦ ʭʚʠʣʴʦʚʠʡ ʧʨʦʮʝʩ ʚ ʙʘʩʝʡʥʽ ʥʝʩʢʽʥʯʝʥʥʦʾ ʛʣʠʙʠʥʠ. 

ʇʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʫ ʚʠʛʣʷʜʽ 

( )sin( )z kx tj s=F -                                          (9) 

ʇʽʜʩʪʘʚʠʤʦ  ʮʝʡ ʚʠʨʘʟ  j   ʫ  ʨʽʚʥʷʥʥʷ (1), ʦʪʨʠʤʘʻʤʦ 

( )2 sink q¡¡F - F  .                                       (10) 
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ʊʘʢ ʷʢ sinq ʥʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ (10) ʥʝʦʙʭʽʜʥʦ, ʱʦʙ  ʚʠʨʘʟ  ʫ  

ʢʨʫʛʣʠʭ ʜʫʞʢʘʭ ʜʦʨʽʚʥʶʚʘʚ ʥʫʣʶ, ʪʦʙʪʦ 

2 0.k¡¡F - F=  

ʈʽʰʝʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʭʚʠʣʴ ʥʘ ʥʝʩʢʽʥʯʝʥʥʽʡ ʛʣʠʙʠʥʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ 

ʚʠʛʣʷʜʽ 

( ) kz kzz Ae BeF = +  ,                                                                       (11) 

ʘʙʦ ʚ ʘʙʩʦʣʶʪʥʦ ʨʽʚʥʦʮʽʥʥʽʡ ʬʦʨʤʽ ʜʣʷ ʭʚʠʣʴ ʩʢʽʥʯʝʥʥʦʾ ʛʣʠʙʠʥʠ 

ch ( ) sh ( )A k z H B k z HF= + + +,                                 (12)  

ʜʝ A  ʽ   B ς  ʜʦʚʽʣʴʥʽ ʩʪʘʣʽ. ɺʠʛʣʷʜ ʨʽʰʝʥʥʷ (12) ʙʽʣʴʰ ʟʨʫʯʥʠʡ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʭʚʠʣʴ ʚ ʙʘʩʝʡʥʽ ʧʦʩʪʽʡʥʦʾ (ʢʽʥʮʝʚʦʾ) ʛʣʠʙʠʥʠ H . 

ʈʦʟʛʣʷʥʝʤʦ ʙʘʩʝʡʥ ʥʝʩʢʽʥʯʝʥʥʦʾ ʛʣʠʙʠʥʠ ʽ ʜʦʚʞʠʥʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

zv
z

jµ
=
µ

  ʧʨʠ  z­-¤ , ʪʦʙʪʦ 0¡F ­  ʧʨʠ z­-¤.  ʆʪʞʝ 0B= .  ʊʘʢʠʤ 

ʯʠʥʦʤ, ʜʣʷ ʧʦʪʝʥʮʽʘʣʫ ʰʚʠʜʢʦʩʪʽ  F  ʦʪʨʠʤʫʻʤʦ ʚʠʨʘʟ   

sinkzA e qF= Ö ,                                               (13) 

ʜʝ   kx tq s= - ,  ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʥʘ ʜʥʽ, ʘʣʝ ʱʝ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ (8) ʥʘ ʚʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ. ʇʽʜʩʪʘʚʣʷʶʯʠ (13) ʫ (8), ʟʥʘʭʦʜʠʤʦ 

( )2 sin 0,gk As q- Ö =  

ʪʦʙʪʦ      2 gks = . 

ɿ ʬʦʨʤʫʣ (7) ʽ (13) ʜʣʷ ʧʨʦʬʽʣʶ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʤʘʻʤʦ  ʥʘʩʪʫʧʥʠʡ ʚʠʨʘʟ 

cosaz q= ,  

ʜʝ                                                             
g

A
a

s
= , 

a ï  ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, q  - ʬʘʟʘ ʭʚʠʣʽ, k ʽ ů - ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ ʽ ʯʘʩʪʦʪʘ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ  ɚ  ʽ ʧʝʨʽʦʜʦʤ  Ű  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 

l

p2
=k ,    

t

p
s

2
=  

ɺʠʨʘʟʠ ʜʣʷ ʩʢʣʘʜʦʚʠʭ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʨʽʜʠʥʠ ʚ ʭʚʠʣʴʦʚʦʤʫ ʧʨʦʮʝʩʽ 

ʟʘʧʠʰʫʪʴʩʷ ʚ ʚʠʛʣʷʜʽ: 
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coskz
x ake

x

j
u q

µ
= =
µ

, sinkz
z ake

z

j
u q

µ
= =
µ

. 

ʈʦʟʧʦʜʽʣ ʪʠʩʢʽʚ ʫ ʧʨʦʛʨʝʩʠʚʥʽʡ  ʭʚʠʣʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ 

0 1 2P P P P= + +, 

ʜʝ            1P g zr=- Ö Ö,   
t

P
µ

µ
-=
j

r2  , 

ʪʫʪ 0P  ï  ʪʠʩʢ ʧʦʚʽʪʨʷ ʥʘ ʚʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ,  1P  ï  ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ, 2P  ï  

ʜʠʥʘʤʽʯʥʠʡ (ʭʚʠʣʴʦʚʠʡ) ʪʠʩʢ, ʦʙʫʤʦʚʣʝʥʠʡ ʥʘʷʚʥʽʩʪʶ ʭʚʠʣʴ. 

ɼʦʩʣʽʜʠʤʦ ʥʘʙʽʛʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʾ ʭʚʠʣʽ  

1 1 cos( )a kx tz s= Ö -                                           (15) 

ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʩʪʽʥʢʫ ʽʟ ʟʘʜʘʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ. ʇʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ 
1( , , )x y tj , 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʭʚʠʣʽ (15) ʤʘʻ ʚʠʛʣʷʜ 

1
1( , , ) sin( )kza g

x y t e kx tj s
s

= - . 

ʌʫʥʢʮʽʷ 1( , , )x y tj  ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʶ ʃʘʧʣʘʩʘ (1), ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ 

ʥʘ ʚʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ  ʪʘ ʥʘ ʜʥʽ, ʘʣʝ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ ʧʨʦʥʠʢʥʦʩʪʽ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʨʦʥʠʢʥʽʡ ʩʽʪʮʽ  0x= . 

ʊʦʤʫ,  ʨʘʟʦʤ ʟ 1( , , )x y tj  ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʦʞ ʧʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ 2j  

2
2( , , ) sin( )kza g

x y t e kx tj s
s

=- + , 

ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʛʨʝʩʠʚʥʘ ʭʚʠʣʷ 

2 2 cos( )a kx tz s= Ö +, 

ʱʦ ʨʫʭʘʻʪʴʩʷ ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʦʩʽ Ox ʪʘ ʤʘʻ ʘʤʧʣʽʪʫʜʫ 2a  . 

ɼʦʚʝʜʝʤʦ, ʱʦ ʧʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ 1 2j j j= +  ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ ʧʨʦʥʠʢʥʦʩʪʽ  

ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʩʽʪʮʽ ʧʨʠ 0x=   ̔  ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʭʚʠʣʴ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʩʽʪʢʦʶ. 
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( ) ( )

( )

0 1 2
0 0

1 2 1 0 2 0
0

cos( ) cos( )

cos ( ) ( )

kz
x x

x x

kz
x x x x x

x

gk
v e a kx t a kx t

x

gk
v e a t v v

j
s s
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s
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=
= =

= =
=
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µç ÷
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ʆʪʞʝ,  

( )
( )1 2

0 coskz
x x

a a gk
v e ts

s
=

-
= , 

ʟʚʽʜʢʠ ʤʘʪʠʤʝʤʦ 

( )1 0
1 2

1

.
cos

x x

kz

a v
a a

a gk t e

s

s

=Ö Ö
- =

Ö Ö
 

ɿʥʘʡʜʝʤʦ 

 

( ) 1
0

2 1
cos

x
x

kz

v a

a a
gke t

s

s

=
Ö Ö

= -  , 

ʘʙʦ  

( )

( )

0

2 1 1

1
0

x
x

x
x

v

a a a

v

=

=

= - Ö , 

ʜʝ    ( )
0

x
x

v
=

 ς  ʧʨʦʝʢʮʽʷ ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʽʩʴ oxʥʘ ʩʽʪʮʽ,  ( )1
0

x
x

v
=

 ς  ʧʨʦʝʢʮʽʷ 

ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʽʩʴ ox ʧʝʨʝʜ ʩʽʪʢʦʶ. 

                                                    

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. 

ʆʪʞʝ, ʧʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʴʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʜ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʩʽʪʢʦʶ ʟʘʧʠʰʝʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

( )1 2sin( ) sin( )kze a kx t a kx t
g

s
j s s= - + + , 
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ʜʝ                        

( )

( )

0

2 1 1

1
0

x
x

x
x

v

a a a

v

=

=

å õ
æ ö
æ ö= -
æ ö
æ ö
ç ÷

. 

ʇʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ: 

( )1 2cos( ) cos( ) ,kz
x

gk
v e a kx t a kx ts s

s
= - + +                     (16) 

( )1 2sin( ) sin( ) ,kz
y

gk
v e a kx t a kx ts s

s
= - + +                          (17) 

ʘ ʧʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ ʧʦʟʘʜʫ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʽʪʢʠ ʽʟ ʟʘʜʘʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ 

ʟʘʧʠʰʝʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

2 2 sin( ).kzg
a e kx tj s
s

= Ö +  

ʗʢʱʦ ʧʽʜʩʪʘʚʠʪʠ ʚ ʨʽʚʥʷʥʥʷ (5) ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʝʡ  (16), (17), ʪʦ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʨʽʜʠʥʠ ʽ ʚʠʟʥʘʯʠʪʠ ʪʠʩʢ ʨʽʜʠʥʠ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʫ ʧʨʦʥʠʢʥʫʪʫ ʩʽʪʢʫ. 

ɺʠʩʥʦʚʢʠ./Conclusions. 

ɺ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʦ ʥʘʙʽʛʘʥʥʷ ʭʚʠʣʽ ʤʘʣʦʾ 

ʘʤʧʣʽʪʫʜʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʧʨʦʥʠʢʥʫʪʫ ʩʽʪʢʫ ʽ ʦʪʨʠʤʘʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʧʦʪʝʥʮʽʘʣʫ 

ʰʚʠʜʢʦʩʪʽ ʨʽʜʠʥʠ ʚ ʦʙʣʘʩʪʽ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʽʪʢʠ ʪʘ ʧʽʩʣʷ ʾʾ ʧʨʦʭʦʜʞʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʬʦʨʤʫʣʠ ʜʣʷ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʚ ʦʙʣʘʩʪʽ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʩʽʪʢʦʶ. 

ʃʽʪʝʨʘʪʫʨʘ:  
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2. ʉʨʝʪʝʥʩʢʠʡ ʃ.ʅ. ʊʝʦʨʠʷ ʚʦʣʥʦʚʳʭ ʜʚʠʞʝʥʠʡ ʞʠʜʢʦʩʪʠ. ʄ.ï ʅʘʫʢʘ, 

1977. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʈʗɼɯɺ ʌʋʈôɭ ɺ ɽʃɽʂʊʈʆʊɽʍʅɯʎɯ 

 

ʄʫʟʠʢʘ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʽʥʞʝʥʝʨʥʦ-ʭʽʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʃʠʩʪʦʧʘʜʦʚʘ ɺʘʣʝʥʪʠʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

ʤ.ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʜʦʧʦʚʽʜʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʠʢʣʘʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʫ ʌʫʨô̒  ʚ 

ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʪʝʦʨʽʾ. ɼʣʷ 

ʙʽʣʴʰʦʾ ʥʘʦʯʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʷʜʫ 

ʌʫʨôʻ ʚ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʄʘʪʝʤʘʪʠʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʝʙʘʛʘʪʴʦʭ ʥʘʫʢ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. ɽʬʝʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʶʚʘʪʠ ʧʨʠʩʪʨʦʾ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʘʛʨʝʛʘʪʠ, ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ 

ʦʧʝʨʘʮʽʾ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʪʦʯʥʦʩʪʽ, ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʽ 

ʦʙʯʠʩʣʝʥʥʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʚʠʨʦʙʣʷʪʠ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ. ɯʥʞʝʥʝʨʥʘ 

ʧʨʘʢʪʠʢʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʨʽʻʥʪʫʻ ʽ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʣʷ ʧʝʨʽʦʜʠʯʥʠʭ ʥʝʩʠʥʫʩʦʾʜʥʠʭ ʧʨʦʮʝʩʽʚ ʽʥʞʝʥʝʨʫ-

ʝʣʝʢʪʨʦʪʝʭʥʽʢʫ ʩʣʽʜ ʤʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʘʢʝ ʚʘʞʣʠʚʝ ʧʦʥʷʪʪʷ, ʷʢ ʨʷʜ 

ʌʫʨôʻ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʊʝʧʝʨ ʟʚʝʨʥʝʤʦʩʷ ʜʦ ʪʝʦʨʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ ʪʠʧʠ 

ʨʷʜʽʚ ʌʫʨôʻ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ. 

ʈʷʜ ʌʫʨô̒  ʧʦ ʦʨʪʦʛʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʡ. ʅʝʭʘʡ ʬʫʥʢʮʽʷ f(x) 

ʥʝʧʝʨʝʨʚʥʘ ʥʘ ʚʽʜʨʽʟʢʫ [a, b]  ʘʙʦ ʤʘʻ ʥʘ ʮʴʦʤʫ ʚʽʜʨʽʟʢʫ ʢʽʥʮʝʚʝ ʯʠʩʣʦ ʪʦʯʦʢ 

ʨʦʟʨʠʚʫ ʧʝʨʰʦʛʦ ʨʦʜʫ. ʈʷʜʦʤ ʌʫʨôʻ ʪʘʢʦʾ ʬʫʥʢʮʽʾ f(x) ʥʘ ʚʽʜʨʽʟʢʫ ʧʦ 

ʦʨʪʦʛʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ű1(x), ű2(x), é, űn(x), é ʥʘʟʠʚʘʻʪʴʩʷ ʨʷʜ: 

a1ű1(x) + a2ű2(x) + é + anűn(x) + é = В ὥ• ὼ, 

ʢʦʝʬʽʮʽʻʥʪʠ ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʽʚʥʦʩʪʷʤʠ:  
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ὥ  
᷿

᷿
 , n = 1, 2,3, é 

ʗʢʱʦ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʾ f(x) ʧʦ ʩʠʩʪʝʤʽ ű1(x), ű2(x), é, űn(x), é ʟʙʽʛʘʻʪʴʩʷ 

ʜʦ f(x) ʚ ʢʦʞʥʽʡ ʾʾ ʪʦʯʮʽ ʥʝʧʝʨʝʨʚʥʦʩʪʽ, ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʬʫʥʢʮʽʷ f(x) 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʚ ʨʷʜ ʧʦ ʦʨʪʦʛʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ű1(x), ű2(x), é, űn(x), é . 

ʆʯʝʚʠʜʥʦ, ʱʦ ʷʢʱʦ ʬʫʥʢʮʽʷ f(x) ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʚ ʨʷʜ ʧʦ ʜʝʷʢʽʡ ʦʨʪʦʛʦʥʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʡ, ʪʦ ʮʝ ʨʦʟʚʠʥʝʥʥʷ ʻʜʠʥʝ. 

ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʨʷʜʠ ʌʫʨôʻ. ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʷʜʠ ʌʫʨôʻ ʧʦ ʦʩʥʦʚʥʽʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʡ, 

ʪʦʙʪʦ ʧʦ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʡ: 

ȟÃÏÓȟίὭὲ ȟÃÏÓȟÓÉÎȟȣȟÃÏÓȟÓÉÎȟȣ      (1) 

ʈʷʜ ʌʫʨôʻ ʧʦ ʦʩʥʦʚʥʽʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʡ (1) ʥʘʟʠʚʘʻʪʴʩʷ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤ ʨʷʜʦʤ ʌʫʨôʻ. ɺʽʥ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ: 

 

ὥÃÏÓ ὦÓÉÎ  . 

ʂʦʝʬʽʮʽʻʥʪʠ an ʽ bn ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

ὥ
ρ

ὰ
Ὢὼẗὧέί

ὲ“ὼ

ὰ
Ὠὼȟὲ ρȟςȟσȟȣ  ȟ 

ὦ
ρ

ὰ
ὪὼẗίὭὲ

ὲ“ὼ

Ὡ
Ὠὼȟὲ ρȟςȟσȟȣ 

ɺʩʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ (1) ʻ ʧʝʨʽʦʜʠʯʥʠʤʠ ʟʽ ʟʘʛʘʣʴʥʠʤ ʧʝʨʽʦʜʦʤ ʊ = 2l. 

ʊʦʤʫ, ʷʢʱʦ ʨʷʜ ʟʙʽʛʘʻʪʴʩʷ ʥʘ ʚʽʜʨʽʟʢʫ [ -l, l], ʪʦ ʚʽʥ ʟʙʽʛʘʻʪʴʩʷ ʽ ʥʘ ʚʩʽʡ ʯʠʩʣʦʚʽʡ 

ʦʩʽ, ʘ ʡʦʛʦ ʩʫʤʘ ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦʨʶʻ ʪʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʦʥʘ ʧʨʠʡʤʘʣʘ ʥʘ 

ʚʽʜʨʽʟʟʢʫ       [ -l, l]. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʨʦʟʚʠʥʝʥʥʷ ʚ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨôʻ ʬʫʥʢʮʽʾ f(x) ʥʘ ʚʽʜʨʽʟʢʫ [ -l, l], ʘ ʡ ʧʨʦ ʨʦʟʚʠʥʝʥʥʷ 

ʚ ʨʷʜ ʧʝʨʽʦʜʠʯʥʦʾ ʬʫʥʢʮʽʾ, ʷʢʘ ʙʫʜʝ ʧʝʨʽʦʜʠʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ, (ʤʘʶʯʠ ʧʝʨʽʦʜ 

ʊ = 2l), ʥʘ ʚʩʶ ʯʠʩʣʦʚʫ ʚʽʩʴ. 
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ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ ʚ ʷʢʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʾ 

ʬʦʨʤʠ ʜʣʷ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ ʧʨʠʡʥʷʪʘ ʩʠʥʫʩʦʾʜʘʣʴʥʘ ʬʦʨʤʘ. ʆʜʥʘʢ ʚ ʨʝʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʬʦʨʤʠ ʢʨʠʚʠʭ ʤʦʞʫʪʴ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ. ʉʧʦʪʚʦʨʝʥʥʷ ʬʦʨʤ ʢʨʠʚʠʭ ʮʠʭ ʬʫʥʢʮʽʡ ʫ ʧʨʠʡʤʘʯʽʚ ʧʨʠʚʦʜʷʪʴ 

ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʽ ʟʥʠʞʝʥʥʷ ʾʭ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ.  

ʄʦʞʣʠʚʽ ʥʘʩʪʫʧʥʽ ʧʨʠʯʠʥʠ ʩʧʦʪʚʦʨʝʥʥʷ ʬʦʨʤʠ ʢʨʠʚʠʭ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ ʚ 

ʩʢʣʘʜʥʦʤʫ ʣʘʥʮʶʟʽ: 

1) ʥʘʷʚʥʽʩʪʴ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʣʘʥʮʶʟʽ ʥʝʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʘʨʘʤʝʪʨʠ 

ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʧʨʷʤʥʽ 

ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʽ ʘʛʨʝʛʘʪʠ ʽ ʪ. ʜ.; 

2) ʥʘʷʚʥʽʩʪʴ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʣʘʥʮʶʟʽ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʧʘʨʘʤʝʪʨʠ ʷʢʠʭ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ; 

3) ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʪʨʠʬʘʟʥʠʡ ʛʝʥʝʨʘʪʦʨ) ʚ ʩʠʣʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʽʜʝʘʣʴʥʫ ʩʠʥʫʩʦʾʜʘʣʴʥʫ 

ʬʦʨʤʫ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ. 

ʑʦʙ ʜʘʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʥʝ ʚʠʥʠʢʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʪʴ ʨʷʜ ʌʫʨôʻ. 

ʇʨʠʢʣʘʜ:  

ɺʠʟʥʘʯʠʪʠ ʩʫʤʘʨʥʠʡ ʩʪʨʫʤ ʚ ʩʭʝʤʽ ʥʘ ʈʠʩ. 1.  

 

ʈʠʩ.1. ɽʣʝʢʪʨʠʯʥʠʡ ʣʘʥʮʶʛ 

ɼʘʥʦ:  

e(t) = 40 +25sinɤt + 30sin2ɤt 

r1 = 1 (ʆʤ), r2 = 1,5 (ʆʤ), ɤL = 1 (ʆʤ), 

˞
ρτ ̨ .̍ 

ʈʦʟʚô̫ ʟʘʥʥʷ: 
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ʆʧʽʨ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ z(0) = r1 + r2 = 2,5 (ʆʤ). ʇʦʩʪʽʡʥʘ ʩʢʣʘʜʦʚʘ 

ʩʪʨʫʤʫ: 

Ὅ
Ὁ

ᾀπ

τπ

ςȟυ
ρφ ̱ Ȣ 

ʂʦʤʧʣʝʢʩʥʠʡ ʦʧʽʨ ʣʘʥʮʶʛʘ ʜʣʷ ʦʩʥʦʚʥʦʾ ʯʘʩʪʦʪʠ: 

z(jɤ) = 2,72 +j0,88 (ʆʤ). 

ʂʦʤʧʣʝʢʩʥʘ ʘʤʧʣʽʪʫʜʘ ʩʪʨʫʤʫ ʦʩʥʦʚʥʦʾ ʯʘʩʪʦʪʠ: 

Ὅ
ςυ

ςȟχς Ὦπȟψψ
ψȟχτ ᷁ ρχȟωЈ ̱  

ʂʦʤʧʣʝʢʩʥʠʡ ʦʧʽʨ ʣʘʥʮʶʛʘ ʜʣʷ ʧʦʪʨʦʻʥʦ ʾʯʘʩʪʦʪʠ: 

ᾀὮς‫ ὶ  
ὶ Ὦς‫ὒ Ὦ

ρ
ς‫ὅ

ὶ Ὦς‫ὒ
ρ
ς‫ὅ

σȟχ ςὮ ̨ Ȣ̍ 

ʂʦʤʧʣʝʢʩʥʘ ʘʤʧʣʽʪʫʜʘ ʩʪʨʫʤʫ ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ: 

Ὅ
σπ

σȟχ ςὮ
χȟρσ ᷁ ςψȟτЈ ̱ Ȣ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʰʫʢʘʥʝ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʩʪʨʫʤʫ, ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

ʽ(t) = 16 +8,74sin(ɤt ï 17,9o) + 7,13sin(2ɤt ï 28,4o) (ɸ). 

ɺʠʩʥʦʚʢʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʦʚʝʣʠ, ʱʦ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʝʨʽʦʜʠʯʥʠʭ ʥʝʩʠʥʫʩʦʾʜʥʠʭ ʧʨʦʮʝʩʽʚ ʩʣʽʜ ʤʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʪʘʢʝ ʚʘʞʣʠʚʝ ʧʦʥʷʪʪʷ, ʷʢ ʨʷʜ ʌʫʨ'ʻ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʽʛʦʨʩʴʢʠʡ ɺ.ʇ. ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʽʥʞʝʥʝʨʘ. ɺʠʜʘʥʥʷ ʜʨʫʛʝ 

ʩʪʨʝʨʝʦʪʠʧʥʝ. çʊʝʭʥʽʢʘè, 1997. ï 768 ʩ. 

2. Irina Dolguntseva. Application of Fourier Series Expansion to Electrical Power 

Conversion. Submitted: April 7th 2016     
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ɺʃʀʗʅʀɽ ʇʈʀʄɽʉʀ ɻɸɼʆʃʀʅʀʗ ʅɸ ʉʇɽʂʊʈɸʃʔʅʓɽ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʀʆɼʀʉʊʆɻʆ ʂɸʃʔʎʀʗ 

 

ʅʦʚʦʩʘʜ ʉʪʝʧʘʥ ʉʪʝʧʘʥʦʚʠʯ, 

ʢ. ʬ.-ʤ. ʥ., ʚʝʜʫʱʠʡ ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ 

ʅʦʚʦʩʘʜ ʀʨʠʥʘ ʉʪʝʧʘʥʦʚʥʘ,  

ʢ. ʬ.-ʤ. ʥ., ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʃʴʚʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀʚʘʥʘ ʌʨʘʥʢʦ 

ʛ. ʃʴʚʦʚ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʉʘʤʦʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʩʣʦʠʩʪʳʝ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳ ʢʨʠʩʪʘʣʣʳ 

ʠʦʜʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʚ ʩʣʫʯʘʝ ʚʦʟʙʫʞʜʝʥʠʷ ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʝʤ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (295 ʂ) ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʪʩʷ ʤʘʢʩʠʤʫʤʦʤ ʩʚʝʯʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ 410ï420 ʥʤ [1, 2]. ʇʨʠ 90 ʂ ʩʧʝʢʪʨ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʰʠʨʦʢʦʡ ʥʝʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʣʦʩʦʡ 450 ʥʤ. ɺ ʩʧʝʢʪʨʘʭ ʠʟʣʫʯʝʥʠʷ CaI2 ʩ 

ʧʨʠʤʝʩʴʶ Clï ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʣʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʮʝʥʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʥʝʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʢʨʠʚʦʡ ʪʝʨʤʦʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʊʉʃ) ʢʨʠʩʪʘʣʣʘ CaI2, ʠʟʤʝʨʝʥʥʦʡ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ 

90ï295 ʂ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʠʢʠ ʦʢʦʣʦ 100, 120 ʠ 138 ʂ. ʃʝʛʠʨʦʚʘʥʠʝ ʠʦʜʠʩʪʦʛʦ 

ʢʘʣʴʮʠʷ ʠʦʥʘʤʠ Clï ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʧʝʢʪʨ ʫʨʦʚʥʝʡ ʟʘʭʚʘʪʘ ʩʮʠʥʪʠʣʣʷʪʦʨʘ [3].  

ʅʘ ʦʩʥʦʚʝ ʠʦʜʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʧʦʣʫʯʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʩʮʠʥʪʠʣʣʷʪʦʨʳ 

CaI2:Eu2+ ʠ CaI2:Pb2+ [4, 5]. ʂʨʠʩʪʘʣʣʳ ʠʦʜʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʩ ʧʨʠʤʝʩʴʶ 

ʛʘʜʦʣʠʥʠʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ [4]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʨʠʩʪʘʣʣʦʚ CaI2 ʩ ʧʨʠʤʝʩʴʶ GdCl3 ʦʧʠʩʘʥʳ ʚ [4, 6, 7]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʦʥʳ 

ʛʘʜʦʣʠʥʠʷ ʚʥʝʜʨʷʶʪʩʷ ʚ ʠʦʜʠʩʪʳʡ ʢʘʣʴʮʠʡ ʚ ʜʚʫʭʚʘʣʝʥʪʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʨʦʜʝ 

ʮʝʥʪʨʦʚ ʩʚʝʯʝʥʠʷ ʠ ʟʘʭʚʘʪʘ, ʦ ʤʝʭʘʥʠʟʤʘʭ ʠʟʣʫʯʘʪʝʣʴʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ ʚ 

ʢʨʠʩʪʘʣʣʘʭ CaI2, ʣʝʛʠʨʦʚʘʥʥʳʭ ʜʚʫʭʚʘʣʝʥʪʥʳʤʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʤʠ ʠʦʥʘʤʠ, ʚ 
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ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʢʨʠʩʪʘʣʣʦʚ CaI2:Gd2+.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʂʨʠʩʪʘʣʣʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʨʘʱʠʚʘʣʠ 

ʤʝʪʦʜʦʤ ɹʨʠʜʞʤʝʥʘ-ʉʪʦʢʙʘʨʛʝʨʘ ʚ ʚʘʢʫʫʤʠʨʦʚʘʥʥʳʭ ʢʚʘʨʮʝʚʳʭ ʘʤʧʫʣʘʭ [8]. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʧʨʠʤʝʩʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʣʴ GdCl3Ö6ʅ2ʆ. ʇʦʩʣʝ ʚʘʢʫʫʤʥʦʡ 

ʩʫʰʢʠ ʰʠʭʪʳ ʣʝʛʠʨʦʚʘʥʠʝ ʠʦʜʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʠʟ ʨʘʩʧʣʘʚʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʦʝʜʠʥʝʥʠʝʤ GdCl3 ʠ ʯʘʩʪʠʯʥʦ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʧʨʠʤʝʩʷʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʚʘʢʫʫʤʝ ʥʘ 

ʦʙʨʘʟʮʘʭ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥ ʨʘʟʤʝʨʦʤ ~15 ³ 15 ³ 1,5 ʤʤ. ʇʨʠ 

ʠʟʤʝʨʝʥʠʠ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ, ʚʦʟʙʫʞʜʝʥʠʷ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʠ 

ʬʦʪʦʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʌʃ) ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʩʝʥʦʥʦʚʫʶ ʣʘʤʧʫ ɼʂʩʕʣ-1000. ʉʧʝʢʪʨʳ ʚʦʟʙʫʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠʟʤʝʨʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʦʥʦʭʨʦʤʘʪʦʨʘ ɿʄʈ-3. ɼʣʷ ʨʝʥʪʛʝʥʠʟʘʮʠʠ ʢʨʠʩʪʘʣʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʧʧʘʨʘʪ ʋʈʉ-55ɸ (ʪʨʫʙʢʘ ɹʉɺ2-ʉu, U = 45 ʢɺ, I = 12 ʤɸ). ʆʙʣʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ 

ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʢʚʘʥʪʘʤʠ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʙʝʨʠʣʣʠʝʚʦʝ ʦʢʥʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʢʨʠʦʩʪʘʪʘ. ʉʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʤʦʥʦʭʨʦʤʘʪʦʨʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʉʌ-4ɸ ʩ ʌʕʋ-18ɸ. ʉʠʛʥʘʣ ʠʟ ʌʕʋ ʫʩʠʣʠʚʘʣʩʷ ʫʩʠʣʠʪʝʣʝʤ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʧʦʜʘʚʘʣʩʷ ʥʘ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʡ ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ ʧʨʠʙʦʨ 

ʇɼɸ-1. ʊʝʤʧʝʨʘʪʫʨʫ ʦʙʨʘʟʮʦʚ ʠʟʤʝʨʷʣʠ ʤʝʜʴ-ʢʦʥʩʪʘʥʪʘʥʦʚʦʡ ʪʝʨʤʦʧʘʨʦʡ, 

ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʢʨʠʩʪʘʣʣʦʜʝʨʞʘʪʝʣʝ ʚʦʟʣʝ ʦʙʨʘʟʮʘ ʠ ʧʦʜʩʦʝʜʠʥʝʥʥʦʡ ʢ 

ʧʨʠʙʦʨʫ ʇɼɸ-1. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 90 ʂ ʩʧʝʢʪʨ ʧʦʛʣʦʱʝʥʠʷ 

CaI2:Gd2+ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʠʤʝʩʠ ʰʠʭʪʝ ~ 0,5 ʤʦʣ. % ʧʨʝʜʩʪʘʚʣʝʥ 

ʘʢʪʠʚʘʪʦʨʥʳʤʠ ʧʦʣʦʩʘʤʠ 300 ʠ 412 ʥʤ, ʧʝʨʝʛʠʙʦʤ ʧʨʠ 330ï360 ʥʤ. ʉʧʝʢʪʨʳ 

ʚʦʟʙʫʞʜʝʥʠʷ ʢʨʠʩʪʘʣʣʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʠʤʝʩʠ 

(~0,02 ʤʦʣ. %) ʧʦʜʦʙʝʥ ʩʧʝʢʪʨʘʤ ʚʦʟʙʫʞʜʝʥʠʷ ʢʨʠʩʪʘʣʣʘ CaI2:Sm2+ [9]. ʉ 

ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʤʝʩʠ ʚ CaI2:Gd2+ ʜʦ 0,5 ʤʦʣ. % ʦʩʣʘʙʣʝʥʠʝ 

ʥʝʘʢʪʠʚʘʪʦʨʥʳʭ ʧʦʣʦʩ ʚ ʩʧʝʢʪʨʘʭ ʚʦʟʙʫʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʦʙʣʘʩʪʠ 220ï250 ʥʤ 
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ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʢʪʠʚʘʪʦʨʥʳʭ ʧʦʣʦʩ ʚ ʦʙʣʘʩʪʷʭ 

250ï320 ʠ 359ï420 ʥʤ. 

ʉʧʝʢʪʨ ʌʃ ʩʠʣʴʥʦʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʠʩʪʘʣʣʘ CaI2:Gd2+ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

295 ʂ, ʚ ʩʣʫʯʘʝ ʚʦʟʙʫʞʜʝʥʠʷ ʩʚʝʪʦʤ ʠʟ ʦʙʣʘʩʪʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʘʢʪʠʚʘʪʦʨʥʦʡ 

ʧʦʣʦʩʳ, ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʦʡ ʥʝʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʣʦʩʦʡ 458 ʥʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 90 ʂ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʝʝ ʤʘʢʩʠʤʫʤ 

ʩʤʝʱʘʝʪʩʷ ʜʦ 485 ʥʤ (ʨʠʩ. 1 ʘ, ʢʨʠʚʳʝ 1 ʠ 2). ʉʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʌʃ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʩʚʝʪʦʤ ʠʟ ʦʙʣʘʩʪʠ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ 

ʧʨʝʜʩʪʘʚʣʝʥ ʫʟʢʦʡ (ŭ = 0,20ï0,22 ʵɺ) ʧʦʣʦʩʦʡ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 465 ʥʤ (295 ʂ) 

ʠ 470 ʥʤ (90 ʂ) (ʨʠʩ. 1 ʙ, ʢʨʠʚʳʝ 1 ʠ 2). 

 

 

ʈʠʩ. 1. ʉʧʝʢʪʨʳ ʌʃ ʢʨʠʩʪʘʣʣʘ CaI2:0,5 ʤʦʣ. % GdCl3 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ  

295 (1) ʠ 90 ʂ (2): ʘ ï lʚʦʟʙ = 296 ʥʤ; ʙ ï lʚʦʟʙ = 372 ʥʤ. 

 

ɺ ʩʧʝʢʪʨʝ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʈʃ) ʢʨʠʩʪʘʣʣʘ ʉʘI2 ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʨʠʤʝʩʠ ʛʘʜʦʣʠʥʠʷ ~ 0,02 ʤʦʣ. % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 295 ʂ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʢʘʷ 

ʥʝʵʣʝʤʝʥʪʘʨʥʘʷ ʧʦʣʦʩʘ ʩ ʤʘʢʩʠʤʫʤʦʤ ʦʢʦʣʦ 425 ʥʤ. ʉ ʧʦʥʠʞʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʮʠʥʪʠʣʣʷʪʦʨʘ ʜʦ 90 ʂ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʤʘʢʩʠʤʫʤʘ 

ʩʚʝʯʝʥʠʷ ʜʦ 440 ʥʤ (ʨʠʩ. 2 ʘ). ʂʨʠʩʪʘʣʣ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʠʤʝʩʠ 0,5 ʤʦʣ. % 

ʧʨʠ 295 ʂ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʚʳʭʦʜʦʤ ʈʃ ʚ ʧʦʣʦʩʝ 465 ʥʤ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

90 ʂ ʦʙʨʘʟʮ ʭʘʨʘʢʪʝʨʠʟʠʨʫʝʪʩʷ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʦʢʦʣʦ 480 ʥʤ (ʨʠʩ. 2 ʙ). ʅʠʟʢʦʪʝʤʝʨʘʪʫʨʥʳʝ ʩʧʝʢʪʨʳ ʠʟʣʫʯʝʥʠʷ 

CaI2:Gd2+, ʘʥʘʣʦʛʠʯʥʦ ʢʘʢ ʩʧʝʢʪʨʳ ʣʶʤʠʥʝʩʮʝʥʮʠʠ CaI2:Sm2+ [9], 
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ʘʧʧʨʦʩʠʤʠʨʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʦʣʦʩʘʤʠ ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʦʢʦʣʦ 345, 395, 

430, 460 ʠ 520 ʥʤ. 

 

 

ʈʠʩ. 2. ʉʧʝʢʪʨʳ ʈʃ ʢʨʠʩʪʘʣʣʦʚ CaI2:0,02 ʤʦʣ. % GdCl3 (ʘ) ʠ  

CaI2:0,5 ʤʦʣ. % GdCl3 (ʙ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 295 (1) ʠ 90 ʂ (2). 

 

ʂʨʠʚʘʷ ʊʉʃ ʩʮʠʥʪʠʣʣʷʪʦʨʘ CaI2:Gd2+ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʠʤʝʩʠ 

~0,05 ʤʦʣ. %, ʢʨʦʤʝ ʦʩʥʦʚʥʦʛʦ ʧʠʢʘ ʧʨʠ 102 ʂ, ʩʦʜʝʨʞʠʪ ʩʣʘʙʳʝ ʧʠʢʠ ʦʢʦʣʦ 

122, 140, 175, 222 ʠ 280 ʂ [10]. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʤʝʩʠ ʚ ʤʘʪʝʨʠʘʣʝ ʜʦ 

0,5 ʤʦʣ. % ʧʨʠʚʦʜʠʪ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʫʩʠʣʝʥʠʶ ʧʠʢʦʚ 102 ʠ 222 ʂ. 

ʇʦʣʦʞʝʥʠʝ ʧʠʢʦʚ ʥʘ ʢʨʠʚʳʭ ʊʉʃ ʢʨʠʩʪʘʣʣʦʚ ʠʦʜʠʩʪʦʛʦ ʢʘʣʴʮʠʷ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʠʦʥʘʤʠ Gd2+, ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʧʠʢʘʤʠ ʥʘ ʢʨʠʚʳʭ ʊʉʃ 

ʢʨʠʩʪʘʣʣʦʚ CaI2:Tl+, CaI2:Pb2+ ʠ CaI2:Eu2+ [10]. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʠʦʜʠʩʪʦʤ 

ʢʘʣʴʮʠʠ ʚʠʜ ʧʨʠʤʝʩʠ ʠ ʝʝ ʟʘʨʷʜʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩʣʘʙʦ ʚʣʠʷʝʪ ʥʘ ʛʣʫʙʠʥʫ 

ʟʘʣʝʛʘʥʠʷ ʣʦʚʫʰʝʢ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ.  

ʇʦʩʣʝ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ CaI2:0,5 ʤʦʣ. % GdCl3 ʚ ʩʧʝʢʪʨʝ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʀʂ-ʩʚʝʪʦʤ (l > 650 ʥʤ), ʧʨʠ 90 ʂ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʧʨʠ 410, 470 ʠ 520 ʥʤ [7]. ʉʧʝʢʪʨ ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ 

ʩʮʠʥʪʠʣʣʷʪʦʨʘ ʜʣʷ ʤʘʢʩʠʤʫʤʘ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʘʩʠʤʤʝʪʨʠʯʥʦʡ 

ʧʦʣʦʩʦʡ 940 ʥʤ. ʆʩʚʦʙʦʞʜʝʥʠʝ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʠʟ ʣʦʚʫʰʝʢ ʧʫʪʝʤ ʧʨʦʛʨʝʚʘ 

ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʢʚʘʥʪʘʤʠ ʦʙʨʘʟʮʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 125 ʂ 


