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ʈʆɹɽʈʊɸ ʊʈɽʊʔʗʂʆɺɸ 

394 

  

POLITICAL SCIENCES  

 

76. ʄʘʭʩʤʘ ʉ. ɻ. 

ʇʆʃɯʊʀʂɸ ʃʆʂɸʃʔʅʆɰ ɯɼɽʅʊʀʏʅʆʉʊɯ: ʉʀʄɺʆʃɯʏʅʀʁ 

ɸʉʇɽʂʊ 

401 

  

PHILOLOGICAL SCIENC ES 

 

77. ɹʦʨʦʜʘʡʢʝʚʠʯ ɻ. ɯ. 

ɺɽʈʊɽʇʅɯʉʊʔ ʂʆʄʇʆɿʀʎɯɰ ʋ ʇ'ɭʉɯ ʄʀʂʆʃʀ ʂʋʃɯʐɸ 

çʇɸʊɽʊʀʏʅɸ ʉʆʅɸʊɸè 

405 

78. ɺʫʩʠʢ ɻ. ʃ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʊʆʃɽʈɸʊʅʆɻʆ ɻɸɿɽʊʅʆɻʆ ɼʀʉʂʋʈʉʋ 

412 

79. ʂʣʶʬʽʥʩʴʢʘ ɯ. ʄ. 

ʄɽʊʆɼ ʇʈʆɹʃɽʄʅʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ɺʀʂʃɸɼɸʅʅʗ 

ɯʅʆɿɽʄʅʆɰ ʄʆɺʀ ɿɸ ʇʈʆʌɽʉɯʁʅʀʄ ʉʇʈʗʄʋɺɸʅʅʗʄ 

417 
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 PHILOSOPHICAL  SCIENCES  

80. ʑʝʨʙʝʥʢʦ ɽ. ɺ. 

ʇʆʃɯʊʀʂɸ, ʉʄɯʍ, ʈɽɺʆʃʖʎɯʗ 

422 

  

ECONOMIC  SCIENCES 

 

81. ɺʘʩʠʣʝʥʢʦ ʆ. ʖ. 

ɯʄɽʁʃ ʄɸʈʂɽʊʀʅɻ, ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʄɸʈʂɽʊʀʅɻʆɺʀʍ 

ʂʆʄʋʅɯʂɸʎɯʁ. ʇɽʈɽɺɸɻʀ ɯ ʅɽɼʆʃɯʂʀ 

425 

82. ʂʦʪʣʠʢ ɸ. ɺ., ʃʶ ʃʽʥʴ, ʇʦʪʘʧʦʚ ɺ. ɻ. 

ɹɯɿʅɽʉ-ʄʆɼɽʃʔ: ʂʃʖʏʆɺɯ ʂʆʅʎɽʇʎɯɰ ɯ ʅɸʁɹɯʃʔʐ 

ʇʆʐʀʈɽʅɯ ʅɸʇʈʗʄʂʀ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ɺ ʉʋʏɸʉʅʀʍ 

ʋʄʆɺɸʍ 

431 

83. ʃʷʰʝʥʢʦ ɸ. ɺ. 

ɽʂʆʃʆɻɯʏʅʀʁ ʊʋʈʀɿʄ ɺ ɸɺʉʊʈɯɰ 

438 

84. ʄʘʩʴ ɼ. ɸ., ʄʝʣʽʭʦʚʘ ʊ. ʆ. 

ʌʋʅʂʎɯɰ ʋʇʈɸɺʃɯʅʅʗ ʇʈʀ ʇɽʈɽʍʆɼɯ ʅɸ ɿɽʃɽʅʋ 

ɽʅɽʈɻɽʊʀʂʋ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ 

445 

85. ʉʫʢ ʇ. ʃ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ ʅɸ ʆʉʅʆɺɯ ʉʋʂʋʇʅʆɻʆ 

ɼʆʍʆɼʋ ɼʃʗ ʈʆɿʇʆɼɯʃʋ ɺʀʊʈɸʊ ʄɸʁɹʋʊʅɯʍ ʇɽʈɯʆɼɯɺ 

448 

86. ʌʽʤʷʨ ʉ. ɺ., ʇʨʠʩʷʞʥʝʥʢʦ ɺ. ʄ. 

ʄɯɾɻɸʃʋɿɽɺɯ ɻʆʉʇʆɼɸʈʉʔʂɯ ɿɺôʗɿʂʀ: ʆʉʅʆɺɸ 

ʌʆʈʄʋɺɸʅʅʗ ɺɽʈʊʀʂɸʃʔʅʆ-ɯʅʊɽɻʈʆɺɸʅʀʍ ʉʊʈʋʂʊʋʈ 

ɸʇʂ 

453 

87. ʍʘʨʯʝʥʢʦ ʊ. ʆ., ʇʦʯʝʧʮʦʚ ʆ. ɺ. 

ʇʈʆɭʂʊʅʀʁ ʇɯɼʍɯɼ ɺ ʉʀʉʊɽʄɯ ʋʇʈɸɺʃɯʅʅʗ ʊɸ 

ɸɼʄɯʅɯʉʊʈʋɺɸʅʅʗ ʇʈʆʎɽʉɸʄʀ ʇʃɸʅʋɺɸʅʅʗ 

ɼɯʗʃʔʅʆʉʊɯ ʇɯɼʇʈʀɭʄʉʊɺɸ 

461 

88. ʐʘʣʴʢʦ ʄ. ʅ. 

ʄɽʍɸʅɯɿʄʀ ʈɽɸʃɯɿɸʎɯɰ ʉʊʈɸʊɽɻɯʏʅʀʍ ʄʆɼɽʃɽʁ 

ʆʍʆʈʆʅʀ ɿɼʆʈʆɺ'ʗ 

467 

89. ʗʱʝʥʢʦ ʄ. ʉ. 

ʉʇʆʉʆɹʀ ʉʊɺʆʈɽʅʅʗ ʂʆʅʊɽʅʊʋ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ 

ʊʆʈɻɯɺʃɯ 

472 

  

LEGAL  SCIENCES 

 

90. ɸʣʻʢʩʻʻʚʘ ʆ. ɺ. 

ɸʂʊʋɸʃʔʅɯʉʊʔ ʋʇʈʆɺɸɼɾɽʅʅʗ ʇʆʅʗʊʊʗ 

ñʇʈɸɺʆʆɹʆɺôʗɿʂɯɺò ɹɸʊʔʂɯɺ ʋ ʖʈʀɼʀʏʅʋ ʉʀʉʊɽʄʋ 

ʋʂʈɸɰʅʀ ɺ ʂʆʅʊɽʂʉʊɯ ɭɺʈʆʇɽʁʉʔʂʆɰ ɯʅʊɽɻʈɸʎɯɰ 

477 

91. ɹʘʟʫʢʽʥ ɸ. ʉ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ɺɸɾʃʀɺɯʉʊʔ ʄʆʈɸʃʔʅʆ-ʇʉʀʍʆʃʆɻɯʏʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ʉʀʃ ɹɽɿʇɽʂʀ ɯ ʆɹʆʈʆʅʀ ʋʂʈɸɰʅʀ 

481 
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92. ɹʘʯʠʥʩʴʢʘ ʅ. ʆ. 

ʇʈʀʅʎʀʇ ɿɸʂʆʅʅʆʉʊɯ ɺ ʎʀɺɯʃʔʅʆʄʋ ʇʈʆʎɽʉɯ ʗʂ 

ɻɸʈɸʅʊɯʗ ʋʍɺɸʃɽʅʅʗ ɿɸʂʆʅʅʀʍ ʊɸ ʆɹɻʈʋʅʊʆɺɸʅʀʍ 

ʈɯʐɽʅʔ 

485 

93. ɹʝʟʢʨʦʚʥʠʡ ɭ. ɺ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ʋʈɸʍʋɺɸʅʅʗ ʇʆʃɯʎɽʁʉʔʂʀʄʀ ʇʆɺɽɼɯʅʂʆɺʀʍ ʈʀʉ 

ɿʃʆʏʀʅʎɯɺ ʗʂ ɽʌɽʂʊʀɺʅɸ ʋʄʆɺɸ ʌʆʈʄʋɺɸʅʅʗ 

ʊɸʂʊʀʂʀ ɼɯʁ ɺ ʆʇɽʈɸʊʀɺʅʆ-ʉʃʋɾɹʆɺɯʁ ɯ ʉʃʋɾɹʆɺʆ-

ɹʆʁʆɺɯʁ ɼɯʗʃʔʅʆʉʊɯ 

493 

94. ɻʫʮʫʣ ɺ. 

ʄɯʉʎɽ ʄɯʅɯʉʊɽʈʉʊɺɸ ʖʉʊʀʎɯɰ ʋʂʈɸɰʅʀ ɺ ʉʀʉʊɽʄɯ 

ʉʋɹôɭʂʊɯɺ ʅʆʈʄʆʊɺʆʈʏʆɰ ɼɯʗʃʔʅʆʉʊɯ ʋʂʈɸɰʅʀ 

499 

95. ɼʘʚʠʜʦʚ ʄ. ɺ., ʈʝʟʚʦʨʦʚʠʯ ʂ. ʈ. 

ɺɯʁʅɸ ɺ ʋʂʈɸɰʅɯ ʊɸ ɰɰ ɺʇʃʀɺ ʅɸ ɽʂʆʃʆɻɯʏʅʋ ɹɽɿʇɽʂʋ: 

ʇʈʆɹʃɽʄʀ ɿɸɹʈʋɼʅɽʅʅʗ ʇʆɺɯʊʈʗ ʊɸ ɿɸʍʆɼʀ ʑʆɼʆ 

ʁʆɻʆ ɿʄɽʅʐɽʅʅʗ ɺ ʋʂʈɸɰʅɯ 

506 

96. ɿʘʣʶʙʽʚʩʴʢʘ ʗ. ɹ. 

ʆʂʈɽʄɯ ɸʉʇɽʂʊʀ ʉɯʄɽʁʅʆɻʆ ʇʈɸɺɸ ʂʀɰɺʉʔʂʆɰ ʈʋʉɯ 

510 

97. ʂʘʨʘʭʘʥʷʥ ʂ. ʄ. 

ʇʈɸɺʆɺɯ ɿɸʉɸɼʀ ʈʆɿɺʀʊʂʋ ɺʆɼʅɽɺʆɰ ɽʅɽʈɻɽʊʀʂʀ ʇɯɼ 

ʏɸʉ ɺɯʁʅʀ 

514 

98. ʂʦʩʝʥʢʦʚʘ ɸ. ɻ. 

ʆʊʈʀʄɸʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ʇʈʆ ɹɽʅɽʌɯʎɯɸʈʅʆɻʆ 

ɺʃɸʉʅʀʂɸ ɺɯɼ ʉɸʄʆɰ ʖʈʀɼʀʏʅʆɰ ʆʉʆɹʀ: ʄɽʍɸʅɯɿʄʀ 

ʊɸ ɺʀʂʃʀʂʀ 

518 

99. ʃʝʧʽʰ ʅ. ʗ., ʇʘʚʣʦʚʠʯ-ʉʝʥʝʪʘ ʗ. ʇ. 

ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ʉʀʉʊɽʄʀ 

ɸɼʄɯʅɯʉʊʈɸʊʀɺʅʆɻʆ ʇʈɸɺɸ 

524 

100. ʃʠʪʚʠʥ ʆ. ʄ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ʆʉʅʆɺʅɯ ʌʆʈʄʀ ɿɸɹɽɿʇɽʏɽʅʅʗ ʆʉʆɹʀʉʊʆɰ ɹɽɿʇɽʂʀ ɺ 

ʇɯɼʈʆɿɼɯʃɸʍ ʅɸʎɯʆʅɸʃʔʅʆɰ ʇʆʃɯʎɯɰ ʋʂʈɸɰʅʀ 

528 

101. ʄʦʩʢʘʣʝʥʢʦ ɼ. ɸ., ʏʦʨʥʘ ɸ. ɻ. 

ʆʉʆɹɸ, ʗʂɸ ʇɯɼʃʗɻɸɭ ʂʈʀʄɯʅɸʃʔʅɯʁ 

ɺɯɼʇʆɺɯɼɸʃʔʅʆʉʊɯ (ʉʋɹôɭʂʊ ʂʈʀʄɯʅɸʃʔʅʆɻʆ 

ʇʈɸɺʆʇʆʈʋʐɽʅʅʗ) 

533 

102. ʆʤʝʣʴʷʥʝʮʴ ɸ. ʆ., ʄʽʪʯʝʥʢʦ ʂ. ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɸɼɸʇʊɸʎɯɰ ʇʈɸɺʆʆʍʆʈʆʅʎɯɺ ɼʆ 

ɺʀʂʆʅɸʅʅʗ ʉʃʋɾɹʆɺʀʍ ʆɹʆɺôʗɿʂɯɺ ɺ ʋʄʆɺɸʍ 

ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

537 

103. ʆʥʠʱʝʥʢʦ ɭ. ɺ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʀʉʊʈʆɰɺ ɼʃʗ ɻʋʄʆɺʀʍ ʂʋʃʔ 

ʇʆʃɯʎɽʁʉʔʂʀʄʀ 

541 

104. ʆʥʠʱʝʥʢʦ ɭ. ɺ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ʇʆɺʅʆɺɸɾɽʅʅʗ ʇʆʃɯʎɽʁʉʔʂʆɻʆ ʇɯɼ ʏɸʉ ɺʆɭʅʅʆɻʆ 

ʉʊɸʅʋ 

546 
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105. ʇʘʰʢʝʚʠʯ ʆ. ʗ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ʑʆɼʆ ʊɸʂʊʀʂʆ-ʉʇɽʎɯɸʃʔʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ʇʆʃɯʎɽʁʉʔʂʀʍ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

550 

106. ʈʦʟʫʤʝʡʢʦ ɼ. ʆ. 

ʆɻʃʗɼ ʉʋɼʆɺʆɰ ʇʈɸʂʊʀʂʀ ɺʀʈɯʐɽʅʅʗ ʉʇʆʈɯɺ ʋ ʉʌɽʈɯ 

ʉʊɸʈʊɸʇɯɺ 

553 

107. ʉʻʨʻʙʨʷʢ ʉ. ɺ. 

ʉʇɽʎɯɸʃʔʅʀʁ ʈɽɾʀʄ ɻʆʉʇʆɼɸʈʖɺɸʅʅʗ ʋ ʇɸʈɸɼʀɻʄɯ 

ɺɯɼʅʆɺʃɽʅʅʗ ɽʂʆʅʆʄɯʂʀ ʋʂʈɸɰʅʀ: ʇʆɼɸʊʂʆɺʀʁ 

ɸʉʇɽʂʊ 

559 

108. ʉʦʢʦʣʷʥʩʴʢʘ ɸ. ɺ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʂʆɿɸʎʔʂʆɻʆ ɿɺʀʏɸɭɺʆɻʆ ʇʈɸɺɸ 

562 

109. ʊʘʨʘʩʦʚ ʄ. ʉ., ʏʦʨʥʘ ɸ. ɻ. 

ʇʈʆɻɸʃʀʅʀ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ɿɸʂʆʅʆɼɸɺʉʊɺɸ ʑʆɼʆ 

ʇʈʆʊʀɼɯɰ ɿʃʆʏʀʅɸʄ, ʑʆ ʉʊʆʉʋʖʊʔʉʗ ʊʆʈɻɯɺʃɯ 

ʃʖɼʔʄʀ: ʄɯɾʅɸʈʆɼʅʀʁ ɼʆʉɺɯɼ 

568 

110. ʍʦʜʘ ʆ. ʉ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ɼɽʗʂɯ ʇʀʊɸʅʅʗ ʇʈʆʊʀɼɯɰ ʂɯɹɽʈɿʃʆʏʀʅʅʆʉʊɯ ɺ ʋʄʆɺɸʍ 

ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

572 

111. ʍʦʜʘ ʆ. ʉ., ʃʦʧʘʻʚʘ ʆ. ʄ. 

ʅɽɿɸʂʆʅʅʀʁ ʆɹɯɻ ɿɹʈʆɰ ʗʂ ɿɸɻʈʆɿɸ ʅɸʎɯʆʅɸʃʔʅɯʁ 

ɹɽɿʇɽʎɯ 

578 
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AGRICULTURAL SCIENCES  

 

ɹɽʈɽʂɸ ʃɯʂɸʈʉʔʂɸ (SORBUS TORMINALIS (L.) CRANTZ) ɺ ʉɺɯɾʀʍ 

ɼɯɹʈʆɺɸʍ ʇɯɺɼɽʅʅʆ-ʇʆɼɯʃʔʉʔʂʆɻʆ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ʐʧʘʢ ʅ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʂʘʨʤʝʣʶʢʦʚʝ ʇʦʜʽʣʣʷè, 

ʩʤʪ. ʏʝʯʝʣʴʥʠʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʦʜʽʣʣʷ ʻ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʟʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʽ ˇʨʫʥʪʦʚʠʤʠ 

ʫʤʦʚʘʤʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʮʽʥʥʠʭ ʘʙʦʨʠʛʝʥʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ɺʠʚʯʝʥʥʶ 

ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʣʽʩʽʚ ʨʝʛʽʦʥʫ ʪʘ ʨʦʣʴ ʚ ʥʠʭ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʥʝ 

ʧʨʠʜʽʣʷʣʘʩʷ ʫʚʘʛʘ, ʘ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʜʫ, ʷʢʠʡ ʟʘʥʝʩʝʥʠʡ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ (2009), ʚʠʢʣʠʢʘʣʦ ʥʘʜʘʥʥʷ ʡʦʤʫ ʩʪʘʪʫʩʫ ï ʟʥʠʢʘʶʯʦʛʦ. ʊʦʤʫ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ, ʜʝʥʜʨʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ, ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʂʘʨʤʝʣʶʢʦʚʝ ʇʦʜʽʣʣʷè 

ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʟʘʡʤʘʶʪʴ ʜʽʙʨʦʚʠ, ʱʦ ʟʘ ʩʪʫʧʝʥʝʤ ʟʚʦʣʦʞʝʥʥʷ ʥʘʣʝʞʘʪʴ ʜʦ 

ʩʚʽʞʠʭ ʪʠʧʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʧʽʜʟʦʣʝʥʠʭ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʩʫʛʣʠʥʢʘʭ ʽ 

ʯʦʨʥʦʟʝʤʘʭ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʜʝʛʨʘʜʘʮʽʾ. ɺ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʜʫʙ 

ʟʚʠʯʘʡʥʠʡ (Quercus robur (L.) Willd.), ʜʫʙ ʩʢʝʣʴʥʠʡ (Quercus petraea Liebl.), 

ʛʨʘʙ ʟʚʠʯʘʡʥʠʡ (Carpinus betulus L.), ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ (Fraxinus excelsior L.) ɯ
ʘ
 ʽ ɯ 

ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ (95,8%) ʟ ʜʦʤʽʰʢʦʶ ʽʥʰʠʭ ʧʦʨʽʜ. ʋ ʧʽʜʨʦʩʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʛʨʘʙ 

ʟʚʠʯʘʡʥʠʡ, ʢʣʝʥ ʧʦʣʴʦʚʠʡ ʪʘ ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʣʠʧʘ ʩʝʨʮʝʣʠʩʪʘ, ʤʝʥʰʦʶ 

ʤʽʨʦʶ ð ʚôʷʟ, ʯʝʨʝʰʥʷ ʧʪʘʰʠʥʘ, ʷʙʣʫʥʷ ʣʽʩʦʚʘ, ʛʨʫʰʘ ʟʚʠʯʘʡʥʘ, ʙʝʨʝʢʘ 

ʣʽʢʘʨʩʴʢʘ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʢʦʨʽʥʥʠʭ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʠʭ ʣʽʩʽʚ ʻ ʯʘʛʘʨʥʠʢʦʚʘ 

ʨʦʩʣʠʥʥʽʩʪʴ ï ʙʨʫʩʣʠʥʘ ʙʦʨʦʜʘʚʯʘʩʪʘ ʽ ʙʨʫʩʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ, ʜʝʨʝʥ ʟʚʠʯʘʡʥʠʡ, 

ʛʣʽʜ ʦʜʥʦʤʘʪʦʯʢʦʚʠʡ, ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ, ʙʫʟʠʥʘ ʯʦʨʥʘ, ʢʘʣʠʥʘ ʛʦʨʜʦʚʠʥʘ. 

ʊʨʘʚôʷʥʠʩʪʠʡ ʷʨʫʩ ʫʪʚʦʨʶʶʪʴ ʨʷʜ ʦʩʦʢ (ʚʦʣʦʪʠʩʪʘ, ʧʘʨʚʩʴʢʘ, ʚʦʣʦʩʠʩʪʘ, 
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ʥʠʟʴʢʘ), ʟʫʙʥʠʮʷ ʧôʷʪʠʣʠʩʪʘ ʽ ʟʫʙʥʠʮʷ ʙʫʣʴʙʠʩʪʘ, ʪʦʥʢʦʥʽʛ ʜʽʙʨʦʚʥʠʡ, ʟʽʨʦʯʥʠʢ 

ʣʽʩʦʚʠʡ, ʢʦʧʠʪʥʷʢ ʻʚʨʦʧʝʡʩʴʢʠʡ, ʧʽʜʤʘʨʝʥʥʠʢ ʯʽʧʢʠʡ, ʧʣʶʱ ʟʚʠʯʘʡʥʠʡ, 

ʙʘʨʚʽʥʦʢ ʤʘʣʠʡ, ʮʠʙʫʣʷ ʚʝʜʤʝʞʘ, ʢʦʥʚʘʣʽʷ ʪʨʘʚʥʝʚʘ ʪʘ ʽʥ. ʅʘʡʙʽʣʴʰʫ ʧʣʦʱʫ 

ʟʘʡʤʘʶʪʴ ʥʘʩʘʜʞʝʥʥʷ ʧʦʚʥʦʪʦʶ 0,7 (49,4%), ʜʝʱʦ ʤʝʥʰʫ ʧʦʚʥʦʪʦʶ 0,8ï28,9%, 

ʧʦʚʥʦʪʦʶ 0,6 ï 11,0%, ʧʦʚʥʦʪʦʶ 0,9ï1 ï 1,6%. 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʣʽʩʽʚ (ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʡ ʽ ʝʥʪʦʤʦʣʦʛʽʯʥʠʡ) ʧʦʛʽʨʰʠʚʩʷ 

ʧʽʩʣʷ ʣʴʦʜʦʣʘʤʫ 2000 ʨʦʢʫ. ɺʚʝʜʝʥʥʷ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ Sorbus 

torminalis, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʛʣʷʜʘʣʦʩʷ ʪʘʢʠʤʠ ʚʯʝʥʠʤʠ, ʷʢ 

ɺ. ɺ. ɹʫʜʞʘʢ, 1990, ɸ. ʆ. ɹʦʥʜʘʨ, 2002, ɻ. ʇ. ʃʝʦʥʪʷʢ, 2003, ʄ. ɯ. ɻʦʨʜʽʻʥʢʦ, 

2006.  

ʄʝʪʘ ʨʦʙʦʪʠ: ʧʨʦʚʝʩʪʠ ʧʨʘʢʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ ʦʮʽʥʠʪʠ 

ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ, ʧʦʰʠʨʝʥʥʷ, ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʪʘʢʩʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʚ ʫʤʦʚʘʭ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʛʦ ʇʦʜʽʣʣʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʤʘʶʪʴ ʟʘʧʦʚʽʜʥʠʡ ʩʪʘʪʫʩ, ʚʠʢʦʨʠʩʪʘʥʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ 2015ï2022 ʨʦʢʘʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʂʘʨʤʝʣʶʢʦʚʝ ʇʦʜʽʣʣʷè, ʷʢʠʡ 

ʟʘʡʤʘʻ ʧʣʦʱʫ 20203,4 ʛʘ ʪʘ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ ɼʇ çɹʝʨʰʘʜʩʴʢʝ ʃɻè, 

çʂʨʠʞʦʧʽʣʴʩʴʢʝ ʃɻè, çʏʝʯʝʣʴʥʠʮʴʢʝ ʃɻè, çʂʦʜʠʤʩʴʢʝ ʃɻè. ɯʥʬʦʨʤʘʮʽʡʥʦʶ 

ʙʘʟʦʶ ʩʣʫʛʫʚʘʣʠ ʜʦʩʣʽʜʥʽ ʜʘʥʽ 53 ʪʠʤʯʘʩʦʚʠʭ ʽ 16 ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ. 

ʇʨʦʙʥʽ ʧʣʦʱʽ ʟʘʢʣʘʜʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʚ ʣʽʩʽʚʥʠʮʪʚʽ ʤʝʪʦʜʘʤʠ 

(ɺ. ʂ. ɿʘʭʘʨʦʚ, 1967), ɺ. ɺ. ʆʛʽʻʚʩʴʢʠʡ, 2007, ʄ. ʄ. ɻʨʦʤ, 1997). ʅʘ ʚʩʽʭ 

ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʧʨʦʚʦʜʠʣʠ ʩʫʮʽʣʴʥʠʡ ʧʝʨʝʣʽʢ ʜʝʨʝʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ 

ʢʣʘʩʫ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ (ʟʘ ʂʨʘʬʪʦʤ). ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ 

ʟʘ çʄʝʪʦʜʠʢʦʡ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ ʉʉʉʈè, 

1975. ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʦʙʣʽʢʫʚʘʣʠ ʚ ʜʨʫʛʽʡ 

ʧʦʣʦʚʠʥʽ ʪʨʘʚʥʷ (ʩʭʦʜʠ) ʽ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʚʝʨʝʩʥʷ (ʞʠʪʪʻʟʜʘʪʥʠʡ ʩʘʤʦʩʽʚ).  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʙʦʨʠʛʝʥʥʠʭ ʪʘ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʜʝʨʝʚʥʠʭ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʧʦʨʽʜ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʚ 
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ʽʩʪʦʨʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʪʘʥʦʚʠʪʴ ʨʽʜ ɻʦʨʦʙʠʥʘ (Sorbus L.). ɺ ʬʣʦʨʽ ʋʢʨʘʾʥʠ 

ʨʽʜ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 2 ʘʙʦʨʠʛʝʥʥʠʤʠ ʽ 35 ʚʚʝʜʝʥʠʤʠ ʚ ʢʫʣʴʪʫʨʫ ʚʠʜʘʤʠ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʇʽʚʜʝʥʥʦ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʧʦʰʠʨʝʥʘ ʨʽʟʥʦʚʠʜʥʽʩʪʴ 

S.torminalis var. torminalis (ʟʘ ʨʦʟʩʽʯʝʥʽʩʪʶ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ) ʪʘ 

S.torminalis (L.) ʉrantz f. intermedia Kossetz (ʟʘ ʬʦʨʤʦʶ ʪʘ ʨʦʟʤʽʨʘʤʠ ʧʣʦʜʽʚ). 

ɹʝʨʝʢʘ ʣʽʢʘʨʩʴʢʘ ï ʢʦʤʧʦʥʝʥʪ ʜʨʫʛʦʛʦ ʷʨʫʩʫ ʩʚʽʪʣʠʭ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ 

ʣʽʩʽʚ. ʅʘʣʝʞʠʪʴ ʜʦ ʨʽʜʢʽʩʥʠʭ, ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʠʭ ʘʙʦʨʠʛʝʥʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ʋ ʥʝʾ ʥʘʧʨʦʯʫʜ ʛʘʨʥʘ ʡ ʤʽʮʥʘ ʜʝʨʝʚʠʥʘ, ʛʫʩʪʘ ʡ ʜʫʞʝ ʢʨʘʩʠʚʘ ʢʨʦʥʘ, ʨʽʚʥʠʡ ʽ 

ʩʪʨʫʥʢʠʡ ʩʪʦʚʙʫʨ ʟʘʚʚʠʰʢʠ ʙʽʣʴʰʝ ʷʢ 25 ʤ. ʂʦʨʘ ʩʽʨʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʘ, ʪʨʦʭʠ 

ʚʟʜʦʚʞ ʧʦʪʨʽʩʢʘʥʘ. ɹʨʫʥʴʢʠ ʛʦʣʽ, ʦʢʨʫʛʣʦʷʡʮʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. ʃʠʩʪʢʦʚʘ 

ʧʣʘʩʪʠʥʢʘ 16ï18 ʩʤ ʟʘʚʜʦʚʞʢʠ ʽ 5ï10 ʩʤ ʟʘʚʰʠʨʰʢʠ. ʆʮʚʽʪʠʥʘ ʙʽʣʘ. ʇʣʽʜ 

ʷʙʣʫʯʢʘ, ʟʽʙʨʘʥʽ ʚ ʛʨʦʥʘ ʧʦ 15ï20 ʰʪ., ʘ ʫ ʚʝʣʠʢʦʧʣʽʜʥʠʭ ʧʦ 7ï12, ʯʝʨʚʦʥʦ 

ʢʦʨʠʯʥʝʚʽ, ʙʫʨʫʚʘʪʽ ʟ ʙʽʣʠʤʠ ʢʨʘʧʢʘʤʠ. ɺ ʢʦʞʥʦʤʫ ʷʙʣʫʯʢʫ ʚʽʜ 2 ʜʦ 4 ʥʘʩʽʥʠʥ ʟ 

ʚʠʪʷʛʥʫʪʦʶ ʚʝʨʭʽʚʢʦʶ, ʪʝʤʥʦ-ʯʝʨʚʦʥʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʽ. ʎʚʽʪʝ ʚ ʪʨʘʚʥʽ, 

ʧʣʦʜʦʥʦʩʠʪʴ ʫ ʚʝʨʝʩʥʽ. ʇʦʯʘʪʦʢ ʧʣʦʜʦʥʦʰʝʥʥʷ ʚ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʟ 18ï20 ʨʦʢʽʚ. 

ʆʩʥʦʚʥʠʡ ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ï ʥʘʩʽʥʥʷʤ.  

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʦʧʘʜʫ ʡ ʧʽʜʩʪʠʣʢʠ ʚ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘ ʫʯʘʩʪʶ 

ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʪʘ ʽʥʰʠʭ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʢʽ ʥʘʩʘʜʞʝʥʥʷ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʫ. ɿʘ ʜʘʥʠʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʘʥʘʣʽʟʽʚ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʩʚʽʪʣʦ-ʩʽʨʠʭ ʪʘ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ 

ˇʨʫʥʪʘʭ ʽʟ ʟʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʦʧʘʜʫ ʜʫʙʘ ʩʪʘʥʦʚʠʪʴ 2,49 %, ʟ ʜʦʤʽʰʢʦʶ ʽʥʰʠʭ 

ʧʦʨʽʜ ð 3,53 %, ʦʧʘʜʫ ʜʫʙʘ ʽʟ ʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ ʙʝʨʝʢʠ ð 4,35, ʘ ʦʧʘʜʫ ʜʫʙʘ, 

ʣʠʧʠ ʽ ʙʝʨʝʢʠ ð 4,57 %, ʫ ʯʦʨʥʦʟʝʤʘʭ ʦʧʽʜʟʦʣʝʥʠʭ ð 6,58ï7,06 %. ʋ ʨʝʛʽʦʥʽ 

ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ð 3,73 %. ʆʧʘʜ 

ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʫʭʢʦʾ ʧʽʜʩʪʠʣʢʠ, ʷʢʘ ʜʦʙʨʝ ʧʨʦʧʫʩʢʘʻ 

ʧʦʚʽʪʨʷ ʪʘ ʚʦʣʦʛʫ, ʩʪʚʦʨʶʶʯʠ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʽʚʫ ʪʘ 

ʧʽʜʨʦʩʪʫ ʙʝʨʝʢʠ ʡ ʜʫʙʘ.  

ɺ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʫʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʫʪʚʦʨʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʢʦʨʝʥʷʤʠ ʤʘʡʞʝ ʙʝʟ ʨʦʟʛʘʣʫʞʝʥʴ, ʯʠʩʣʝʥʥʠʤʠ 

ʢʦʩʦʚʝʨʪʠʢʘʣʴʥʠʤʠ ʷʢʽʨʥʠʤʠ ʢʦʨʝʥʷʤʠ, ʱʦ ʥʘʜʘʶʪʴ ʜʝʨʝʚʘʤ ʚʠʩʦʢʦʾ 
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ʚʽʪʨʦʩʪʽʡʢʦʩʪʽ. ɺ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʢʦʧʘʥʠʭ ʨʦʩʣʠʥ ʚʠʷʚʠʣʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʨʦʟʚʠʥʝʥʦʛʦ ʩʪʨʠʞʥʝʚʦʛʦ ʢʦʨʝʥʷ. ɺ ʽʥʰʠʭ ʤʦʜʝʣʝʡ ʚʠʜʫ ʩʪʨʠʞʥʝʚʠʡ ʢʦʨʽʥʴ 

ʟʘʛʣʠʙʣʶʻʪʴʩʷ ʚ ˇʨʫʥʪ ʣʠʰʝ ʜʦ 57 ʩʤ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʘʥʴ ʽ ʥʘ ʩʫʮʽʣʴʥʠʭ ʟʨʫʙʘʭ ʙʝʨʝʢʘ 

ʣʢ̔ʘʨʩʴʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʩʘʥʽʪʘʨʥʦʤʫ ʩʪʘʥʽ (ʨʫʙʘʪʠ 

ʙʝʨʝʢʫ ʟʘʙʦʨʦʥʝʥʦ). ʄʦʣʦʜʝ ʧʦʢʦʣʽʥʥʷ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʚ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʧʦʥʦʚʣʶʻʪʴʩʷ ʟ ʥʘʩʽʥʥʷ, ʷʢʝ ʻ ʩʚʦʻʨʽʜʥʠʤ ʪʝʩʪʦʤ ʦʮʽʥʢʠ 

ʞʠʪʪʻʚʦʩʪʽ ʚʠʜʫ. ɸʥʘʣʽʟ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʫ ʚʽʢʦʚʽʡ ʩʪʨʫʢʪʫʨʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʧʽʜ ʥʘʤʝʪʦʤ ʣʽʩʫ 

ʧʝʨʝʚʘʞʘʻ 3ï4-ʨʽʯʥʠʡ ʩʘʤʦʩʽʚ (50 %), 5ï8-ʨ̔ ʯʥʠʡ ʩʪʘʥʦʚʠʪʴ ð 31,25 %, 9ï15 

ʨʽʯʥʠʡ ð 12,5 %, ʩʭʦʜʠ ð 6,25 %. ʅʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʩʘʤʦʩʽʚʫ ʙʝʨʝʢʠ 

ʣʽʢʘʨʩʴʢʦʾ ʟʘ ʧʦʚʥʦʪʠ ʧʝʨʰʦʛʦ ʷʨʫʩʫ 0,6ï0,7, ʘ ʜʨʫʛʦʛʦ ʷʨʫʩʫ ð 0,4ï0,5 

ʦʜʠʥʠʮʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʫʙʦʚʦ-ʷʩʝʥʝʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʣʦʜʠ ʥʘʡʜʨʽʙʥʽʰʽ, 

ʩʝʨʝʜʥʷ ʚʘʛʘ ʧʣʦʜʫ ð 0,98 ʛ, ʨʷʩʥʽʩʪʴ ʧʣʦʜʦʥʦʰʝʥʥʷ ʥʠʟʴʢʘ (ʤʝʥʰʝ 3 ʢʛ ʟ 

40-ʨʽʯʥʦʛʦ ʜʝʨʝʚʘ); ʚ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʝʨʝʜʥʷ ʚʘʛʘ ʧʣʦʜʫ - 1,33 ʛ, 

ʨʷʩʥʽʩʪʴ ʩʝʨʝʜʥʷ (6ï8 ʢʛ ʟ 30-40-ʨʽʯʥʠʭ ʜʝʨʝʚ). ɺ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ɹʨʠʪʘʚʩʴʢʦʛʦ 

ʣʽʩʥʠʮʪʚʘ ʪʨʘʧʣʷʻʪʴʩʷ ʚʝʣʠʢʦʧʣʽʜʥʘ ʙʝʨʝʢʘ ʟ ʩʝʨʝʜʥʴʦʶ ʚʘʛʦʶ ʧʣʦʜʽʚ 2,58 ʛ ʽ 

ʚʠʩʦʢʦʶ ʨʷʩʥʽʩʪʶ (12,5 ʢʛ ʟ 30-ʨʽʯʥʦʛʦ ʜʝʨʝʚʘ). ɿʘ ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʩʦʚʝ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ʚʽʜʤʽʪʠʣʠ ʚ 2018 ʨʦʮʽ. ʅʘʡʩʣʘʙʰʝ ʧʣʦʜʦʥʦʰʝʥʥʷ ʙʫʣʦ ʚ 

2017 ʨʦʮʽ (ʩʧʝʢʦʪʥʝ ʣʽʪʦ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʱʽʚ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʤʽʩʷʮʽʚ), ʧʣʦʜʠ 

ʦʩʠʧʘʣʠʩʷ ʥʝʜʦʟʨʽʣʠʤʠ ʥʘ ʧʦʯʘʪʢʫ ʩʝʨʧʥʷ. ʇʽʩʣʷ ʚʨʦʞʘʡʥʦʛʦ ʨʦʢʫ ʚ ʥʘʩʪʫʧʥʽ 

2019ï2020 ʨʦʢʠ ʙʝʨʝʢʘ ʣʽʢʘʨʩʴʢʘ ʧʦʚʽʣʴʥʦ ʚʽʜʥʦʚʣʶʚʘʣʘ ʝʥʝʨʛʽʶ 

ʧʣʦʜʦʥʦʰʝʥʥʷ. 

ɺ ʧʝʨʰʽ 5 ʨʦʢʽʚ ʨʽʩʪ ʩʘʤʦʩʽʚʫ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʜʫʞʝ ʧʦʚʽʣʴʥʠʡ ï 3ï5 ʩʤ 

ʟʘ ʨʽʢ. ɺ 8ï10-ʨʽʯʥʦʛʦ ʧʽʜʨʦʩʪʫ ʟʘʬʽʢʩʦʚʘʥʦ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʽ ʧʦʯʘʪʦʢ 

ʛʘʣʫʞʝʥʥʷ ʧʘʛʦʥʽʚ. ʋ ʚʽʮʽ 11ï15 ʨʦʢʽʚ ʥʘʜʟʝʤʥʘ ʯʘʩʪʠʥʘ ʨʦʩʣʠʥ ʜʦʩʷʛʘʻ ʚʠʩʦʪʠ 

4,5ï6,7 ʤ, ʤʘʻ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʫ ʢʨʦʥʫ, ʘʣʝ ʜʽʘʤʝʪʨ ʩʪʦʚʙʫʨʘ, ʚ ʧʦʨʽʚʥʷʥʽ ʟ 

ʢʨʦʥʦʶ, ʤʘʣʠʡ ï 6ï8,6 ʩʤ. ɼʦ 35 ʨʦʢʽʚ ʢʨʦʥʘ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʦʚʘʣʴʥʘ, ʟ 

ʚʠʪʷʛʥʫʪʦʶ ʚʝʨʰʠʥʦʶ. ɿ ʨʦʢʘʤʠ ʚʝʨʰʠʥʘ ʢʨʦʥʠ ʩʪʘʻ ʙʽʣʴʰ ʦʢʨʫʛʣʦʶ. ʇʽʩʣʷ 

50-ʨʽʯʥʦʛʦ ʚʽʢʫ ʧʨʠʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʜʽʘʤʝʪʨ ʢʨʦʥʠ 
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ʟʙʽʣʴʰʫʻʪʴʩʷ (ʨʠʩ. 1). 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʍʽʜ ʨʦʩʪʫ ʩʘʤʦʩʽʚʫ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ. 

 

ʈʽʩʪ ʧʘʛʦʥʽʚ ʧʨʠ ʧʦʨʦʩʣʝʚʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 25 ʩʤ ʜʦ 46 ʩʤ 

ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʦʢʨʝʤʽ ʝʢʟʝʤʧʣʷʨʠ ʜʦʩʷʛʘʶʪʴ ʜʦ 56ï60 ʩʤ.  

ʎʝ ʚ 5ï9 ʨʘʟʽʚ ʰʚʠʜʰʝ ʟʘ ʨʽʩʪ ʧʨʠ ʧʨʠʨʦʜʥʦʤʫ ʥʘʩʽʥʥʻʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʥʘʩʘʜʞʝʥʴ, ʫ ʷʢʠʭ ʪʨʘʧʣʷʻʪʴʩʷ ʙʝʨʝʢʘ ʣʽʢʘʨʩʴʢʘ ʚ ʨʝʛʽʦʥʽ, 

ʩʪʘʥʦʚʠʪʴ 2435,8 ʛʘ (5 % ʚʽʜ ʧʣʦʱ ʧʨʠʨʦʜʥʠʭ ʥʘʩʘʜʞʝʥʴ), ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ 

138 ʛʘ, ʚ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ï 60,7 ʛʘ. ɼʦʩʣʽʜʞʝʥʽ ʧʦʧʫʣʷʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʟʥʘʯʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ. ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʧʦʧʫʣʷʮʽʾ (Q) ʩʪʘʥʦʚʠʪʴ 

0,33-0,45, ʽʥʜʝʢʩ ʞʠʪʪʻʚʦʩʪʽ ʧʦʧʫʣʷʮʽʾ (IVC) ð 0,65ï1,79, ʽʥʜʝʢʩ ʨʦʟʤʽʨʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ (ISP) ð 2,75. ɿʘ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʫʣʷʮʽʾ ʩʪʘʙʽʣʴʥʽ, ʘʣʝ 

ʚʨʘʟʣʠʚʽ, ʧʦʪʨʝʙʫʶʪʴ ʦʭʦʨʦʥʠ. 

ɺʠʩʥʦʚʢʠ ɹʝʨʝʢʘ ʣʽʢʘʨʩʴʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʚʠʜʽʚ ʜʠʢʦʾ ʬʣʦʨʠ, ʤʘʻ ʥʘʫʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʾ ʛʽʨʩʴʢʦʾ ʬʣʦʨʠ, ʷʢʘ ʙʫʣʘ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ ʪʘ ʚ ʋʢʨʘʾʥʽ. ɺ ʧʨʘʢʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ï ʮʝ 

ʧʣʦʜʦʚʘ ʣʽʩʦʚʘ ʧʦʨʦʜʘ ʟ ʮʽʥʥʦʶ ʜʝʨʝʚʠʥʦʶ, ʢʦʤʧʦʥʝʥʪ ʜʨʫʛʦʛʦ ʷʨʫʩʫ ʩʚʽʪʣʠʭ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ. ʅʘʣʝʞʠʪʴ ʜʦ ʥʘʧʽʚʟʥʠʢʣʠʭ ʘʙʦʨʠʛʝʥʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ʈʘʡʦʥ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʫ ʤʝʞʫ ʾʾ ʧʦʰʠʨʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʙʝʨʝʢʠ ʣʽʢʘʨʩʴʢʦʾ ʚ ʜʽʙʨʦʚʘʭ 
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ʇʦʜʽʣʣʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʾʾ ʫʯʘʩʪʶ. 

ɼʽʣʷʥʢʠ, ʥʘ ʷʢʠʭ ʟôʷʚʣʷʻʪʴʩʷ ʧʨʠʨʦʜʥʝ ʥʘʩʽʥʥʻʚʝ ʧʦʥʦʚʣʝʥʥʷ ʙʝʨʝʢʠ 

ʣʽʢʘʨʩʴʢʦʾ ʧʝʨʝʚʦʜʠʣʠʩʷ ʚ ʟʦʥʫ ʨʝʛʫʣʴʦʚʘʥʦʾ ʨʝʢʨʝʘʮʽʾ ʘʙʦ ʚ ʟʘʧʦʚʽʜʥʫ. 
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VETERINARY  SCIENCES 

 

ɺʇʃʀɺ ʂʆʄʇʃɽʂʉʅʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʊʀʄʋʃʖʖʏʀʍ 

ɿɸʉʆɹɯɺ ʅɸ ɼɽʗʂɯ ʇʆʂɸɿʅʀʂʀ ʂʈʆɺɯ ʇɯɼ ʏɸʉ ʈɽɸɹɯʃɯʊɸʎɯɰ 

ʊɽʃʗʊ ʋ ʈɸɿɯ ɼʀʉʇɽʇʉɯɰ 

 

ʊʦʜʦʨʦʚ ʄʠʢʦʣʘ ɯʚʘʥʦʚʠʯ, 

ʢ.ʚ.ʥ. ʜʦʮʝʥʪ 

ɻʨʠʛʦʨʘʰʝʥʢʦ ʃʶʙʦʚ ɺʘʩʠʣʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

 ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʠʤʫʣʶʶʯʦʛʦ ʟʘʩʦʙʫ ʈʦʙʦʨʘʥʪʝ ʂʘʣʽʻʨ ʪʘ 

ʢʦʤʧʣʝʢʩʫ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ ʧʽʜ ʯʘʩ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʝʣʷʪ ʫ ʨʘʟʽ ʜʠʩʧʝʧʩʽʾ, 

ʟʘʧʦʙʽʛʘʻ ʨʝʮʠʜʠʚʠ ʜʠʩʧʝʧʩʽʾ ʫ ʪʝʣʷʪ, ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʚʤʽʩʪ ʉʄ ʫ ʢʨʦʚʽ ʪʘ ʪʨʦʤʙʦʮʠʪʘʭ, ʦʧʪʠʤʽʟʫʶʯʠ 

ʘʛʨʝʛʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʣʷʪʘ, ʜʠʩʧʝʧʩʽʷ, ʈʦʙʦʨʘʥʪʝ ʂʘʣʽʻʨ, ʙʽʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. 

 

ɺʚʝʜʝʥʥʷ 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʫ ʩʫʯʘʩʥʦʤʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʚʘʨʠʥ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ. ʇʨʦʪʝ ʟʙʝʨʝʞʝʥʥʷ ʤʦʣʦʜʥʷʢʫ 

ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʪʘʜʘ ʤʦʞʣʠʚʽ ʣʠʰʝ ʟʘ ʩʚʦʻʯʘʩʥʦʛʦ ʽ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ.  

ʉʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʜʥʷʢʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʥʝʟʘʨʘʟʥʦʾ ʝʪʽʦʣʦʛʽʾ 

ʚʘʛʦʤʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʧʘʪʦʣʦʛʽʷ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʽ ʭʚʦʨʦʙʠ 

(ʙʨʦʥʭʽʪʠ, ʙʨʦʥʭʦʧʥʝʚʤʦʥʽʷ). [1, 2]. 

ɿʥʠʢʥʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʫ ʪʝʣʷʪ ʧʽʩʣʷ ʧʝʨʝʭʚʦʨʶʚʘʥʥʷ ʥʘ 
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ʛʦʩʪʨʽ ʨʦʟʣʘʜʠ ʪʨʘʚʣʝʥʥʷ, ʥʽ ʻ ʦʟʥʘʢʦʶ ʧʦʚʥʦʛʦ ʦʜʫʞʘʥʥʷ. ʊʘʢ, ʟʘ ʥʘʰʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʪʘ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʧʨʦʜʦʚʞ 3-4-ʭ ʪʠʞʥʽʚ ʧʽʩʣʷ 

ʢʣʽʥʽʯʥʦʛʦ ʦʜʫʞʘʥʥʷ ʫ ʨʘʟʽ ʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ [3].  

ʇʽʩʣʷ ʟʥʠʢʥʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʫ ʪʝʣʷʪ, ʥʘ ʧʨʘʢʪʠʮʽ ʪʦʙʪʦ ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʟʘʟʚʠʯʘʡ ʧʨʠʧʠʥʷʶʪʴʩʷ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʪʘ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ. ʊʦʤʫ ʥʘʤʠ ʫ ʪʦʡ ʧʝʨʽʦʜ, ʘ ʩʘʤʝ ʧʽʩʣʷ ʟʥʠʢʥʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ (ʜʽʘʨʝʷ) ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʟʘʭʽʜ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʠʤʫʣʶʶʯʦʛʦ ʟʘʩʦʙʫ ʈʦʙʦʨʘʥʪʝ ʂʘʣʽʻʨ, ʮʝ ʢʦʤʙʽʥʘʮʽʷ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʢʘʟʝʾʥ-ʧʝʧʪʠʜʫ, ʢʘʣʴʮʽʡ - ʬʦʩʬʦʨʠʣ ʭʦʣʽʥ ʭʣʦʨʠʜʫ ʪʘ 

ʚʽʪʘʤʽʥʫ ɺ12) ʩʪʠʤʫʣʶʻ ʤʝʪʘʙʦʣʽʟʤ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. 

ʇʽʜʚʠʱʫʻ ʧʨʠʨʦʜʥʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ, ʢʘʟʝʾʥ-ʧʝʧʪʠʜ ʩʧʨʠʷʻ 

ʚʽʜʥʦʚʣʝʥʥʶ ʤʽʢʨʦʬʣʦʨʠ ʪʨʘʚʥʦʛʦ ʢʘʥʘʣʫ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʶ ʛʝʤʦʧʦʝʟʫ. ʊʘʢʦʞ 

ʦʜʠʥ ʨʘʟ ʥʘ ʯʦʪʠʨʠ ʜʥʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦ ʪʝʪʨʘʚʽʪ, ʮʝ ʢʦʤʧʣʝʢʩ 

ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈʦʙʦʨʘʥʪʝ 

ʂʘʣʽʻʨ ʪʘ ʪʝʪʨʘʚʽʪʫ ʥʘ ʜʝʷʢʽ ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʧʽʜ ʯʘʩ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʝʣʷʪ ʫ ʨʘʟʽ ʜʠʩʧʝʧʩʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʛʫʚʘʣʠ ʪʝʣʷʪʘ ʷʢʽ 

ʱʦʡʥʦ ʧʝʨʝʭʚʦʨʽʣʠ ʥʘ ʜʠʩʧʝʧʩʽʶ, ʪʘ ʟʜʦʨʦʚʽ ʪʝʣʷʪʘ. ʆʩʢʽʣʴʢʠ ʘʢʪʠʚʘʮʽʷ 

ʧʝʨʚʠʥʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʧʨʠ ʜʠʩʧʝʧʩʽʾ ʟʘʣʝʞʠʪʴ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʽʜ ʧʦʩʠʣʝʥʥʷ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ, ʥʘʤʠ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ 

ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʫ. ɺʠʟʥʘʯʘʣʘʩʷ ʘʢʪʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʣʽʧʽʜʽʚ (ʇʆʃ) ʧʣʘʟʤʠ ʟʘ ʚʤʽʩʪʦʤ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɺʥʫʪʨʽʰʥʴʦʪʨʦʤʙʦʮʠʪʘʨʥʫ ʇʆʃ ʟʥʘʭʦʜʠʣʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʙʘʟʘʣʴʥʦʛʦ ʨʽʚʥʷ 

(ʙʝʟ ʧʨʦʦʢʩʠʜʘʥʪʥʦʾ ʩʪʠʤʫʣʷʮʽʾ) ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ) ʫ ʨʝʘʢʮʽʾ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʾ ʢʠʩʣʦʪʠ. ɺʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʩʝʨʝʜʥʽʭ ʤʦʣʝʢʫʣ (ʉʄ) 

ʫ ʧʣʘʟʤʽ ʪʘ ʚʽʜʤʠʪʠʭ, ʨʝʩʫʩʧʝʥʜʦʚʘʥʠʭ ʪʨʦʤʙʦʮʠʪʘʭ [4]. ʇʨʦʚʦʜʠʚʩʷ 

ʧʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʢʘʧʽʣʷʨʥʽʡ ʢʨʦʚʽ ʫ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ. 

ɸʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ (ɸʊ) ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʚʽʟʫʘʣʴʥʠʤ ʤʽʢʨʦʤʝʪʦʜʦʤ. 
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ʊʝʣʷʪʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʚʽʯʽ ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 4 ʜʥʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʈʦʙʦʨʘʥʪʝ ʂʘʣʽʻʨ ʪʘ ʪʝʪʨʘʚʽʪ ʫ ʜʦʟʘʭ 5.0 ʚʥʫʪʨʽʰʥʴʦʤ ʷʟʦʚʦ ʢʦʞʥʠʡ ʧʨʝʧʘʨʘʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ  

ʋ ʪʝʣʷʪ ʷʢʽ ʱʦʡʥʦ ʦʜʫʞʘʣʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʇʆʃ, ʧʨʠ ʮʴʦʤʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ ʩʢʣʘʣʘ 5,11Ñ0,13 ʤʢʤʦʣʴ/ʣ, ʫ 

ʢʦʥʪʨʦʣʽ ï 3,96Ñ0,07 ʤʢʤʦʣʴ/ʣ. ʈʽʚʝʥʴ ʄɼɸ ʫ ʪʨʦʤʙʦʮʠʪʘʭ ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʜʦ 

1,62Ñ0,002 ʥʤʦʣʴ, ʫ ʢʦʥʪʨʦʣʽ ï 0,89Ñ0,02 ʥʤʦʣʴ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʚ 

ʥʠʭ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ (ɺʈʆ) ʫ ʟʚ'ʷʟʢʫ ʟ ʦʩʣʘʙʣʝʥʥʷʤ 

ʚʥʫʪʨʽʰʥʴʦʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʈʽʚʥʽ ʩʝʨʝʜʥʽʭ 

ʤʦʣʝʢʫʣ ʫ ʧʣʘʟʤʽ ʩʪʘʥʦʚʠʣʠ ʉʄ280 ï 0,53Ñ0,03 ʫ. ʦʜ, ʉʄ254 ï 0,34Ñ0,02 ʫ. ʦʜ, 

ʚʤʽʩʪ ʩʝʨʝʜʥʽʭ ʤʦʣʝʢʫʣ ʫ ʪʨʦʤʙʦʮʠʪʘʭ ï ʉʄ280 ï 0,064Ñ0,02 ʫ. ʦʜ. 

ʋ ʪʝʣʷʪ ʧʽʩʣʷ ʧʝʨʝʭʚʦʨʶʚʘʥʥʷ ʥʘ ʜʠʩʧʝʧʩʽʶ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦ ʩʫʜʠʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ. ʈʽʚʝʥʴ ʜʠʩʢʦʮʠʪʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ ʟ ʬʘʟʦʚʠʤ ʢʦʥʪʨʘʩʪʦʤ ʟʘ ʐʠʪʠʢʦʚʦʶ ʆ. ʉ. (1997), ʫ 

ʢʨʦʚʽ ʭʚʦʨʠʭ ʪʝʣʷʪ ʩʪʘʥʦʚʠʚ 62,2Ñ0,05% (ʫ ʢʦʥʪʨʦʣʽ ï 83,0Ñ0,17%). ɺʤʽʩʪ 

ʜʠʩʢʦ-ʝʭʽʥʦʮʠʪʽʚ ʙʫʣʦ ʟʙʽʣʴʰʝʥʦ ʫ 1,6 ʨʘʟʽʚ. ʂʽʣʴʢʽʩʪʴ ʩʬʝʨʦʮʠʪʽʚ ʪʘ ʩʬʝʨʦ 

ʝʭʽʥʦʮʠʪʽʚ ʪʘʢʦʞ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ (13,3Ñ0,04% ʪʘ 

6,7Ñ0,05%, ʚʽʜʧʦʚʽʜʥʦ). ʉʫʤʘ ʘʢʪʠʚʥʠʭ ʬʦʨʤ (ʤʽʩʪʷʱʠʭʩʷ ʫ ʢʨʦʚʦʪʦʢʫ 

ʜʠʩʢʦʝʭʽʥʦʮʠʪʽʚ, ʩʬʝʨʦʝʭʽʥʦʮʠʪʽʚ, ʩʬʝʨʦʮʠʪʽʚ ʪʘ ʙʽʧʦʣʷʨʥʠʭ ʬʦʨʤ) 

ʪʨʦʤʙʦʮʠʪʽʚ (37,7Ñ0,02%) ʫ ʧʝʨʝʭʚʦʨʽʣʠʭ ʪʝʣʷʪ ʙʫʣʘ ʚʠʱʦʶ ʚʜʚʽʯʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʪʝʣʷʪ. ʂʦʤʧʣʝʢʩʥʘ ʩʪʠʤʫʣʶʶʯʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʈʦʙʦʨʘʥʪʝ ʂʘʣʽʻʨ ʪʘ ʪʝʪʨʘʚʽʪʫ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʫ ʪʦʙʪʦ ʥʘ 10 

ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʫ ʩʧʨʠʷʣʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ. ɺʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʥʝʘʢʪʠʚʥʠʭ ʬʦʨʤ 

ʪʨʦʤʙʦʮʠʪʽʚ. ʅʘ 10 ʜʦʙʫ ʨʽʚʥʽ ʜʠʩʢʦ-ʝʭʽʥʦʮʠʪʽʚ, ʩʬʝʨʦʮʠʪʽʚ ʽ ʩʬʝʨʦ-ʝʭʽʥʦʮʠʪʽʚ 

ʫ ʢʨʦʚʽ ʪʚʘʨʠʥ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʠʣʠʩʷ (9,4Ñ0,01%, 4,6Ñ0,05% ʪʘ 2,7Ñ0,3%, 

ʚʽʜʧʦʚʽʜʥʦ). ʉʫʤʘ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʪʨʦʤʙʦʮʠʪʽʚ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ 

ʟʘʭʦʜʽʚ ʚʽʜʧʦʚʽʜʘʣʘ ʧʦʢʘʟʥʠʢʘʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (18,1Ñ0,3%). 

ʇʦʩʠʣʝʥʝ ʇʆʃ ʫ ʧʣʘʟʤʽ ʪʘ ʪʨʦʤʙʦʮʠʪʘʭ ʪʝʣʷʪ ʫ ʨʘʟʽ ʜʠʩʧʝʧʩʽʾ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʥʠʞʝʥʥʷ ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʨʽʜʢʦʾ ʯʘʩʪʠʥʠ ʢʨʦʚʽ [4] ʪʘ 
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ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʣʘʟʤʽ ʪʘ ʪʨʦʤʙʦʮʠʪʘʭ ʨʽʚʥʷ ʉʄ. ʅʦʨʤʘʣʽʟʘʮʽʷ ʧʝʨʦʢʩʠʜʘʮʽʾ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʣʘʟʤʠ ʧʨʠ ʟʥʠʞʝʥʥʽ ʉʄ ʥʘ ʬʦʥʽ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʥʦʨʤʘʣʽʟʫʶʯʫ ʜʽʶ ʟʘʩʪʦʩʦʚʘʥʦʾ 

ʢʦʤʙʽʥʘʮʽʾ ʧʨʝʧʘʨʘʪʽʚ. ɼʘʥʘ ʢʦʤʙʽʥʘʮʽʷ ʚʧʣʠʥʫʣʘ ʥʘ ʤʝʭʘʥʽʟʤʠ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʧʽʜ ʯʘʩ ʨʝʘʙʽʣʽʪʘʮʽʾ. ɹʝʟʧʝʨʝʯʥʦ, ʮʝ ʦʙʫʤʦʚʣʝʥʦ 

ʢʦʨʝʢʮʽʻʶ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʽʚ ʇʆʃ ʪʘ ʉʄ ʫ ʧʣʘʟʤʽ ʪʘ 

ʪʨʦʤʙʦʮʠʪʘʭ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ, 

ʧʨʦ ʷʢʠʡ ʤʦʞʥʘ ʩʫʜʠʪʠ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʘʛʨʝʛʘʮʽʾ. ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʨʝʮʠʜʠʚʽʚ ʜʠʩʧʝʧʩʽʾ ʫ ʪʝʣʷʪ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ.  

ɺʠʩʥʦʚʢʠ: 

1. ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈʦʙʦʨʘʥʪʝ ʂʘʣʽʻʨ ʪʘ ʪʝʪʨʘʚʽʪʫ ʧʽʜ ʯʘʩ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʝʣʷʪ ʫ ʨʘʟʽ ʜʠʩʧʝʧʩʽʾ ʟʘʧʦʙʽʛʘʻ ʽʾ ʨʝʮʠʜʠʚʫ.  

2. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʤʙʽʥʘʮʽʷ ʧʨʝʧʘʨʘʪʽʚ ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʚʤʽʩʪ ʉʄ ʫ ʢʨʦʚʽ ʪʘ ʪʨʦʤʙʦʮʠʪʘʭ, ʦʧʪʠʤʽʟʫʶʯʠ 

ʘʛʨʝʛʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ. 
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ʏʋʊʃʀɺɯʉʊʔ STAPHYLOCOCUS AUREUS 

ɼʆ ɸʅʊʀɹɯʆʊʀʂɸ ɻɽʅʊɸʄɯʎʀʅ 

 

ʄʦʩʢʘʣʝʥʢʦ ʄʠʢʦʣʘ ʇʘʚʣʦʚʠʯ 

ʢ. ʙʽʦʣ. ʥ., ʜʦʮʝʥʪ 

ɹʫʥʷʢʽʥʘ ʆʣʴʛʘ ʉʝʨʛʽʾʚʥʘ 

ʄʘʛʽʩʪʨ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʪʘʬʽʣʦʢʦʢʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʥʽʡʥʠʭ ʤʘʩ. ɺʦʥʠ ʫʨʘʞʘʶʪʴ ʰʢʽʨʥʽ ʧʦʢʨʠʚʠ ʪʘ ʫʪʚʦʨʶʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʧʽʜʝʨʤʘʣʴʥʽ ʧʘʪʦʛʝʥʥʽ ʤʦʨʬʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ (ʧʽʦʜʝʨʤʽʾ, 

ʬʫʨʫʥʢʫʣʠ, ʢʘʨʙʫʥʢʫʣʠ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʰʣʫʥʢʦʚʦ ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ). ʉʫʯʘʩʥʘ ʩʠʪʫʘʮʽʷ ʽʟ ʧʦʰʠʨʝʥʥʷʤ ʩʪʘʬʽʣʦʢʦʢʦʚʦʾ ʽʥʬʝʢʮʽʾ ʜʝʤʦʥʩʪʨʫʻ ʾʾ 

ʨʽʩʪ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʟʜʘʪʥʽʩʪʶ ʜʘʥʦʾ ʛʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʫʪʫʚʘʪʠ ʽ ʩʪʚʦʨʶʚʘʪʠ ʰʪʘʤʠ, ʨʝʟʠʩʪʝʥʪʥʽ ʜʦ ʜʽʾ ʙʘʛʘʪʴʦʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɺ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʙʫʣʠ 

ʚʠʢʣʠʢʘʥʽ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʜʘʥʦʛʦ ʨʦʜʫ ʙʘʢʪʝʨʽʡ ʩʪʘʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ, 

ʷʢʘ ʧʦʚôʷʟʘʥʘ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ɿʤʽʥʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ, ʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʜʝʟʽʥʬʝʢʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʘ ʛʝʥʪʘʤʽʮʠʥ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʾ 

Staphylococcus aureus. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʙʫʚ ʤʝʪʦʜ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

ʋ 2018-2022 ʨʦʢʘʭ ʥʘ ʙʘʟʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʫ 
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ʢʣʽʥʽʢʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʂʦʤʫʥʘʣʴʥʦʛʦ ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʆʙʣʘʩʥʘ ʜʠʪʷʯʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʽ 

ʜʦʩʣʽʜʞʝʥʦ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 1133 ʰʪʘʤʠ 

Staphylococcus aureus. ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʘʥʪʠʙʽʦʪʠʢʽʚ ʬʽʢʩʫʚʘʚʩʷ ʜʽʘʤʝʪʨ ʟʦʥʠ 

ʟʘʪʨʠʤʢʠ (ʧʨʠʛʥʽʯʝʥʥʷ) ʨʦʩʪʫ. ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ, 

ʚʝʣʠʢʠʡ ʜʽʘʤʝʪʨ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʰʪʘʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʚʚʘʞʘʻʪʴʩʷ 

ʧʦʢʘʟʥʠʢʦʤ ʟʥʘʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʜʦ ʜʘʥʦʛʦ ʘʥʪʠʙʽʦʪʠʢʘ.  

ɼʽʘʤʝʪʨ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ 

ʚʽʜʥʝʩʝʥʥʷ ʰʪʘʤʫ ʜʦ ʦʜʥʽʻʾ ʢʘʪʝʛʦʨʽʾ ʟ ʪʨʴʦʭ: ʨʝʟʠʩʪʝʥʪʥʠʡ (ʈ) - ʩʪʽʡʢʠʡ, 

ʧʦʤʽʨʥʦ ʩʪʽʡʢʠʡ (ʇ), ʯʫʪʣʠʚʠʡ (ʏ). ɺʝʣʠʢʽ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʽʡʢʦʩʪʽ ʧʦʢʘʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʘ ʧʨʦʪʠ ʜʘʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. 

ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʽ ʜʦ 0, ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʙʘʢʪʝʨʽʾ ʜʦ ʜʽʾ 

ʘʥʪʠʙʽʦʪʠʯʥʠʭ ʨʝʯʦʚʠʥ. ɺʽʜʙʽʨ ʧʨʦʙ ʪʘ ʾʭ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʛʽʜʥʦ 

ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʠʢʠ [1, ʩ. 16; 2, ʩ. 63]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʩʪʽʡʢʽʩʪʴ 

Staphylococcus aureus ʜʦ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʘ ʛʝʥʪʘʤʽʮʠʥ. ʎʝ ʧʨʝʧʘʨʘʪ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟ ʛʨʫʧʠ ʘʤʽʥʦʛʣʽʢʦʟʠʜʽʚ. ʅʘʟʚʘʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʩʠʥʪʝʟʦʚʘʥʠʡ ʚ 

ʩʝʨʝʜʠʥʽ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɸʤʽʥʦʛʣʽʢʦʟʠʜʥʽ ʘʥʪʠʙʽʦʪʠʢʠ ʻ ʦʜʥʠʤʠ ʟ 

ʪʠʭ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʟʥʘʯʘʶʪʴ ʧʘʮʽʻʥʪʘʤ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʶ, ʧʨʦʩʪʦʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ. ɻʝʥʪʘʤʽʮʠʥ 

ʧʨʠʛʥʽʯʫʻ ʨʦʟʚʠʪʦʢ ʷʢ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ. ʋ 

ʤʝʜʠʮʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʝʥʪʘʤʽʮʠʥ ʧʨʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʚʠʢʣʠʢʘʥʠʭ ʯʫʪʣʠʚʠʤʠ ʜʦ ʥʴʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. ʅʘ ʨʠʩʫʥʢʫ 

1 ʥʘʚʝʜʝʥʽ ʛʨʘʬʽʯʥʦ ʧʝʨʝʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʽʡʢʦʩʪʽ ʙʘʢʪʝʨʽʾ Staphylococcus 

aureus ʜʦ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʘ ʛʝʥʪʘʤʽʮʠʥ ʟʘ ʚʩʽ ʨʦʢʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟ 2018 ʧʦ 

2022 ʨ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʣʷ ʢʨʘʧʝʣʴʥʠʭ ʧʨʦʙ ʽ ʧʨʦʙ ʚʟʷʪʠʭ ʟ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ (ʐʂʊ). ʆʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʜʘʥʦʛʦ ʘʥʪʠʙʽʦʪʠʢʘ ʥʘ 

ʩʪʘʬʽʣʦʢʦʢ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: 

- ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʦʪʨʠʤʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʥʘʯʝʥʴ ʜʽʘʤʝʪʨʫ ʟʦʥʠ 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʛʝʥʪʘʤʽʮʠʥʦʤ Staphylococcus aureus ʚ ʢʨʘʧʝʣʴʥʠʭ ʧʨʦʙʘʭ ʚ 
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ʨʽʟʥʽ ʨʦʢʠ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʠʤʠ; 

- ʢʨʠʚʘ ʟʥʘʯʝʥʴ ʙʣʠʟʴʢʘ ʟʘ ʛʝʦʤʝʪʨʠʯʥʠʤ ʚʠʛʣʷʜʦʤ ʜʦ ʧʨʷʤʦʾ ʣʽʥʽʾ; 

- ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʦʪʨʠʤʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʥʘʯʝʥʴ ʜʽʘʤʝʪʨʫ ʟʦʥʠ 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʛʝʥʪʘʤʽʮʠʥʦʤ Staphylococcus aureus ʚ ʧʨʦʙʘʭ ʐʂʊ ʚ ʨʽʟʥʽ 

ʨʦʢʠ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʠʤʠ;  

- ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʦʪʨʠʤʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʥʘʯʝʥʴ ʜʽʘʤʝʪʨʫ ʟʦʥʠ 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʛʝʥʪʘʤʽʮʠʥʦʤ Staphylococcus aureus ʚ ʢʨʘʧʝʣʴʥʠʭ ʧʨʦʙʘʭ ʪʘ 

ʧʨʦʙʘʭ ʐʂʊ ʚ ʨʽʟʥʽ ʨʦʢʠ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʠʤʠ;  

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʫ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ Staphylococcus 

aureus ʛʝʥʪʘʤʽʮʠʥʦʤ ʜʣʷ ʢʨʘʧʝʣʴʥʠʭ ʧʨʦʙ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2018 ʨʦʮʽ ʥʘ ʨʽʚʥʽ 

24,7 ʦʜʠʥʠʮʴ ʜʽʘʤʝʪʨʫ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ. ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2020 ʨʦʮʽ ʥʘ ʨʽʚʥʽ 22,6 ʚʽʜʧʦʚʽʜʥʠʭ ʦʜʠʥʠʮʴ. ʊʦʙʪʦ 

ʢʦʣʠʚʘʥʥʷ ʚʽʜʙʫʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 2 ʦʜʠʥʠʮʴ. ʊʘʢʽ ʢʦʣʠʚʘʥʥʷ ʟʘ ʢʨʘʧʝʣʴʥʠʤʠ 

ʧʨʦʙʘʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟ ʦʛʣʷʜʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ 

ʧʽʩʣʷ ʜʽʾ ʽʥʰʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ.  

 

ʈʠʩ. 1 ʇʦʢʘʟʥʠʢʠ ʩʪʽʡʢʦʩʪʽ Staphylococcus aureus ʜʦ ʘʥʪʠʙʽʦʪʠʢʘ 

ʛʝʥʪʘʤʽʮʠʥ (ʦʜʠʥʠʮʽ ʜʽʘʤʝʪʨʫ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ, ʤʤ) 
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ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʫ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ Staphylococcus 

aureus ʛʝʥʪʘʤʽʮʠʥʦʤ ʜʣʷ ʧʨʦʙ ʐʂʊ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2022 ʨʦʮʽ ʥʘ ʨʽʚʥʽ 23 

ʦʜʠʥʠʮʽ ʜʽʘʤʝʪʨʫ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ. ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2020 ʨʦʮʽ ʥʘ ʨʽʚʥʽ 21,4 ʚʽʜʧʦʚʽʜʥʠʭ ʦʜʠʥʠʮʴ. ʊʦʙʪʦ 

ʢʦʣʠʚʘʥʥʷ ʚʽʜʙʫʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 1,6 ʦʜʠʥʠʮʴ. ʊʘʢʽ ʢʦʣʠʚʘʥʥʷ ʟʘ ʧʨʦʙʘʤʠ ʐʂʊ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟ ʦʛʣʷʜʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʧʽʩʣʷ ʜʽʾ 

ʽʥʰʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʮʠʭ ʧʨʦʙʘʭ.  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʫ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ Staphylococcus aureus 

ʧʽʩʣʷ ʜʽʾ ʘʥʪʠʙʽʦʪʠʢʘ ʛʝʥʪʘʤʽʮʠʥ ʥʘ ʰʪʘʤʠ ʜʘʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʟʘ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʣʠ ʜʣʷ ʢʨʘʧʝʣʴʥʠʭ ʧʨʦʙ ï 23,6 ʽ ʜʣʷ ʧʨʦʙ ʐʂʊ -22,6 ʤʤ. 

ʎʝ ʜʫʞʝ ʙʣʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʤʽʞ ʜʞʝʨʝʣʘʤʠ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʫ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ 

ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʜʽʾ ʛʝʥʪʘʤʽʮʠʥʫ ʥʘ ʙʘʢʪʝʨʽʾ ʟ ʨʽʟʥʠʭ ʟʘ 

ʧʦʭʦʜʞʝʥʥʷʤ ʧʨʦʙ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ.  

ɺʠʩʥʦʚʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ ʢʨʠʪʝʨʽʾʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʜʦʩʣʽʜʞʝʥʽ ʰʪʘʤʠ Staphylococcus 

aureus ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʢʘʪʝʛʦʨʽʾ ʏ (ʯʫʪʣʠʚʠʭ) ʜʦ ʜʽʾ ʛʝʥʪʘʤʽʮʠʥʫ [3]. 
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3. ʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥʠ ʜʦ ʄʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʟ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʤʝʥʽʥʛʦʢʦʢʦʚʦʾ ʽʥʬʝʢʮʽʾ ʪʘ ʛʥʽʡʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʤʝʥʽʥʛʽʪʽʚ ʽ 

ʚʠʟʥʘʥʥʷ ʪʘʢʠʤʠ, ʱʦ ʚʪʨʘʪʠʣʠ ʯʠʥʥʽʩʪʴ, ʜʝʷʢʠʭ ʥʘʢʘʟʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ : ʅʘʢʘʟ ʄʆɿ ʚʽʜ 03.11.2021ʨ. ˉ2415 URL: 

https://zakon.rada.gov.ua/rada/show/v2415282-21#Text 

  

https://zakon.rada.gov.ua/rada/show/v2415282-21#Text


29 

ɺʇʃʀɺ ʇʆɿɸʂʆʈɽʅɽɺʆɻʆ ʇɯɼɾʀɺʃɽʅʅʗ ɸɿʆʊʆʄ ʅɸ 

ʇʆʂɸɿʅʀʂʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʊɸ ɺʄɯʉʊʋ ɹɯʃʂɸ ɺ ɿɽʈʅɯ 

ʇʐɽʅʀʎɯ ʄôʗʂʆɰ ʆɿʀʄʆɰ 

 

ʐʝʛʝʜʘ ɯʛʦʨ ʄʠʢʦʣʘʡ ʦʚʠʯ, 

ʢ.ʙ.ʥ., ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɯʥʩʪʠʪʫʪ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʣʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʚʤʽʩʪ ʙʽʣʢʘ. 

ɺʽʜʦʤʦ, ʱʦ ʤʽʞ ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʙʽʣʢʦʚʽʩʪʶ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽʩʥʫʻ ʥʝʛʘʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (Oury, Godin, 2007). ʎʝ ʤʘʻ ʥʝʩʧʨʠʷʪʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʦʨʦʰʥʷʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʽ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ 

(ʄʦʨʛʫʥ, ʈʠʙʘʣʢʘ, 2017). ɭ ʜʚʘ ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ 

ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ: ʩʝʣʝʢʮʽʡʥʠʡ ʰʣʷʭ, ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʤʽʥʦʶ ʩʧʘʜʢʦʚʦʩʪʽ ʨʦʩʣʠʥ, 

ʽ ʘʛʨʦʪʝʭʥʽʯʥʠʡ. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʘʟʦʪʫ, ʧʦʛʣʠʥʫʪʦʛʦ 

ʨʦʩʣʠʥʦʶ (ʉʢʨʠʣʴʥʠʢ, ʂʫʪʦʚʘ, 2014). ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʽ ʢʣʝʡʢʦʚʠʥʠ ʚ 

ʟʝʨʥʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʜʦ ʩʝʨʝʜʠʥʠ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ, ʚ ʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʽ 

ʨʦʢʠ ʾʭʥʻ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʽ ʬʘʟʠ ʜʦ ʥʘʩʪʘʥʥʷ ʧʦʚʥʦʾ 

ʩʪʠʛʣʦʩʪʽ, ʫ ʩʝʨʝʜʥʴʦʟʚʦʣʦʞʝʥʽ ï ʜʦ ʩʝʨʝʜʠʥʠ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ (ɻʝʨʤʘʥ, 

ʄʽʱʝʥʢʦ, 2014). ʊʦʤʫ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʚʚʘʞʘʻʪʴʩʷ 

ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʘʟʦʪʦʤ ʚ ʧʝʨʽʦʜ ʢʦʣʦʩʽʥʥʷïʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘ 

ʩʪʠʛʣʽʩʪʴ (ʄʦʨʛʫʥ ʪʘ ʽʥ., 2015). 

ʇʦʩʪʽʡʥʠʤ ʚʠʢʣʠʢʦʤ ʽʥʪʝʥʩʠʚʥʦʤʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʻ 

ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ. ʏʠʤ ʚʠʱʽ ʡʦʛʦ ʜʦʟʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʪʠʤ ʙʽʣʴʰʝ ʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʘʭ ʜʦ ʮʚʽʪʽʥʥʷ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 

ʟʘʧʘʩʽʚ, ʷʢʽ ʧʽʟʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʤʦʙʽʣʽʟʘʮʽʾ. ɿʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʘʟʦʪ ʫ ʟʘʧʘʩʘʶʯʠʭ ʦʨʛʘʥʘʭ ʧʨʦʪʷʛʦʤ ʥʘʣʠʚʫ ʟʝʨʥʘ ʥʘʧʨʷʤʫ 

ʧʦʚôʷʟʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʙʨʠʚ (Fuertes-Mendizabal et al., 2012). ɿ ʤʝʪʦʶ 

ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʚʠʩʦʢʦʚʠʪʨʘʪʥʠʭ ʩʠʩʪʝʤʘʭ 

ʘʢʮʝʥʪ ʤʘʻ ʙʫʪʠ ʟʨʦʙʣʝʥʠʡ ʥʘ ʙʽʣʴʰʽʡ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ 
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ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ (Spietz, 2010). ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʨʦʩʣʠʥʘʤʠ 

ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʧʦʚʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʧʨʠ ʥʝʦʙʤʝʞʝʥʦʤʫ ʥʘʜʭʦʜʞʝʥʥʽ ʘʟʦʪʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʰʣʷʭʦʤ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʥʘʜʭʦʜʞʝʥʥʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʧʦʪʨʝʙʦʶ ʚ ʥʴʦʤʫ ʥʘ ʧʽʟʥʽʭ 

ʩʪʘʜʽʷʭ ʨʦʩʪʫ ʨʦʩʣʠʥ (Anjana Umar et al., 2011). 

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʟôʷʩʫʚʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ 

ʧʽʜʞʠʚʣʝʥʥʷ ʢʘʨʙʘʤʽʜʦʤ ʨʦʩʣʠʥ ʦʟʠʤʦʾ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʟʘ 

ʧʦʣʴʦʚʠʭ ʫʤʦʚ ʫ ʨʽʟʥʽ ʬʘʟʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʥʘ ʾʭ ʚʨʦʞʘʡʥʽʩʪʴ, ʚʤʽʩʪ ʽ ʚʘʣʦʚʠʡ 

ʟʙʽʨ ʙʽʣʢʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʥʘ 

ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ɼʉɺ ɯʌʈɻ ʅɸʅ ʋʢʨʘʾʥʠ (ʩʤʪ ɻʣʝʚʘʭʘ, ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ). ʋ 

ʜʦʩʣʽʜʠ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʰʽʩʪʴ ʩʦʨʪʽʚ ʦʟʠʤʦʾ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ (Triticum aestivum L.): 

ɼʦʩʪʘʪʦʢ, ɸʩʪʘʨʪʘ, ʄʘʣʠʥʽʚʢʘ, ʅʘʪʘʣʢʘ, ʂʫʷʣʴʥʠʢ, ʂʠʾʚʩʴʢʘ ʦʩʪʠʩʪʘ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʜʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ ʨʦʟʤʽʱʫʚʘʣʠ ʚ ʧʦʣʷʭ, 

ʚʠʨʽʚʥʷʥʠʭ ʟʘ ʨʝʣʴʻʬʦʤ ʽ ʨʦʜʶʯʽʩʪʶ. ʌʦʥ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʩʪʘʥʦʚʠʚ 

N100P100K100. ʇʨʠ ʟʙʠʨʘʥʥʽ ʚʨʦʞʘʶ ʚʠʟʥʘʯʘʣʠ ʟʝʨʥʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ. 

ʅʘʧʨʠʢʽʥʮʽ ʬʘʟʠ ʮʚʽʪʽʥʥʷ ʡ ʫ ʬʘʟʫ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʯʘʩʪʠʥʫ ʨʦʩʣʠʥ 

ʧʦʟʘʢʦʨʝʥʝʚʦ ʧʽʜʞʠʚʣʶʚʘʣʠ ʘʟʦʪʦʤ ʰʣʷʭʦʤ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʟʯʠʥʦʤ 

ʢʘʨʙʘʤʽʜʫ ʟ ʨʦʟʨʘʭʫʥʢʫ 7 ʢʛ/ʛʘ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʢʦʞʥʦʛʦ 

ʩʦʨʪʫ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʧʦ 3 ʚʘʨʽʘʥʪʠ: ʘ) ʢʦʥʪʨʦʣʴ (ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʚʦʜʦʶ), 

ʙ) ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʢʘʨʙʘʤʽʜʦʤ ʥʘʧʨʠʢʽʥʮʽ ʮʚʽʪʽʥʥʷ (BBCH 69) ʫ ʜʦʟʽ 

7 ʢʛ N/ʛʘ, ʚ) ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʢʘʨʙʘʤʽʜʦʤ ʫ ʬʘʟʫ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ 

ʩʪʠʛʣʦʩʪʽ ʫ ʜʦʟʽ 7 ʢʛ N/ʛʘ (BBCH 77-83). ʄʘʩʦʚʫ ʯʘʩʪʢʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ (%) 

ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ 

Inframatic 8600. ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʽ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʟʙʦʨʫ 

ʙʽʣʢʘ ʟ ʧʣʦʱʽ ʧʦʩʽʚʫ ʪʘ ʚʠʥʦʩʫ ʘʟʦʪʫ ʽʟ ʟʝʨʥʦʤ. ɼʦʩʣʽʜʠ ʡ ʘʥʘʣʽʟʠ ʧʨʦʚʦʜʠʣʠ ʫ 

ʪʨʴʦʭʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʧʝʨʰʦʛʦ ʩʪʨʦʢʫ ʚʥʝʩʝʥʥʷ 

ʚʨʦʞʘʡʥʽʩʪʴ ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʥʘ 7-12 %, ʪʦʜʽ ʷʢ ʟʘ ʜʨʫʛʦʛʦ ʟʘʣʠʰʘʣʘʩʴ ʧʨʘʢʪʠʯʥʦ 
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ʥʝʟʤʽʥʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɯʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʽʣʢʦʚʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʘ 

ʜʦʟʘ ʘʟʦʪʫ ʥʝ ʯʠʥʠʣʘ, ʭʦʯʘ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʟʘ ʧʽʜʞʠʚʣʝʥʥʷ ʥʘʧʨʠʢʽʥʮʽ ʮʚʽʪʽʥʥʷ. ʊʦʙʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʝʨʥʦʚʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʙʝʟ ʟʥʠʞʝʥʥʷ ʙʽʣʢʦʚʦʩʪʽ, ʽ ʥʝʛʘʪʠʚʥʦʾ ʢʦʨʝʣʷʮʽʾ 

ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʙʫʣʦ. 

 

ʈʠʩ. 1. ɿʙʽʨ ʙʽʣʢʘ (ɸ) ʪʘ ʧʨʠʙʘʚʢʘ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʚʠʥʦʩʫ ʘʟʦʪʫ ʽʟ 

ʟʝʨʥʦʤ (ɹ) ʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʫ 

ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʢʘʨʙʘʤʽʜʦʤ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʨ ʙʽʣʢʘ ʽʟ ʟʝʨʥʦʤ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʫ ʚʩʽʭ ʩʦʨʪʽʚ. 

ʅʘʡʚʠʱʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ʩʦʨʪʫ ʅʘʪʘʣʢʘ ʟʘʚʜʷʢʠ ʥʘʡʢʨʘʱʦʤʫ ʧʦʻʜʥʘʥʥʶ 
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ʦʟʥʘʢ ʙʽʣʢʦʚʦʩʪʽ ʽ ʚʨʦʞʘʡʥʦʩʪʽ. ʉʦʨʪ ɸʩʪʘʨʪʘ ʪʘʢʦʞ ʜʦʙʨʝ ʚʽʜʨʝʘʛʫʚʘʚ ʥʘ 

ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʽ ʟʘ ʟʙʦʨʦʤ ʙʽʣʢʘ ʟ ʚʨʦʞʘʻʤ ʧʦʩʽʚ ʜʨʫʛʝ ʤʽʩʮʝ 

ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʟʝʨʥʦʚʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿʘ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ ʫ ʬʘʟʫ ʤʦʣʦʯʥʦ 

ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʟʙʦʨʫ ʙʽʣʢʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʣʠʰʝ ʫ ʩʦʨʪʫ 

ʂʠʾʚʩʴʢʘ ʦʩʪʠʩʪʘ (ʨʠʩ. 1, ɸ). 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʠʙʘʚʢʠ ʚʠʥʦʩʫ ʘʟʦʪʫ ʽʟ ʟʝʨʥʦʤ ʟʘ ʦʙʨʦʙʢʠ ʥʘʧʨʠʢʽʥʮʽ 

ʮʚʽʪʽʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʘ ʙʫʣʘ ʧʦʤʽʪʥʦ ʚʠʱʦʶ, ʥʽʞ ʜʦʟʘ ʚʥʝʩʝʥʦʛʦ 

ʧʦʟʘʢʦʨʝʥʝʚʦ (ʨʠʩ. 1, ɹ). ʈʘʟʦʤ ʟ ʪʠʤ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʷ ʨʽʟʥʠʮʷ ʙʫʣʘ 

ʤʝʥʰʦʶ, ʥʽʞ ʦʪʨʠʤʘʥʘ ʟʘ ʫʤʦʚ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʫ, ʦʯʝʚʠʜʥʦ, ʚʥʘʩʣʽʜʦʢ 

ʚʧʣʠʚʫ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʝʡ ʯʠʥʥʠʢ ʥʘʡʩʠʣʴʥʽʰʝ ʚʧʣʠʚʘʻ ʥʘ ʦʙʠʜʚʽ ʩʢʣʘʜʦʚʽ 

ʧʽʜʚʠʱʝʥʥʷ ʚʠʥʦʩʫ ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʫʪʠʣʽʟʘʮʽʾ ʘʟʦʪʫ ʟ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʘ 

ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʝ ʧʦʛʣʠʥʘʥʥʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ˇʨʫʥʪʫ ʚ ʧʝʨʽʦʜ ʥʘʣʠʚʫ ʟʝʨʥʘ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʙʦʨʫ ʙʽʣʢʘ ʟ ʚʨʦʞʘʻʤ ʜʦʮʽʣʴʥʠʤ ʻ 

ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʧʰʝʥʠʮʽ ʢʘʨʙʘʤʽʜʦʤ ʥʘʧʨʠʢʽʥʮʽ ʬʘʟʠ ʮʚʽʪʽʥʥʷ 

(BBCH 69). ʎʝʡ ʟʘʭʽʜ ʩʪʠʤʫʣʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ, ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʟʘʚʜʷʢʠ ʧʦʩʠʣʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʡʦʛʦ ʨʝʫʪʠʣʽʟʘʮʽʾ ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʛʣʠʥʘʥʥʷ, ʱʦ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʠʡ 

ʚʠʥʦʩ ʽʟ ʟʝʨʥʦʤ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ, ʚʥʝʩʝʥʦʛʦ ʧʨʠ 

ʧʽʜʞʠʚʣʝʥʥʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʝʨʥʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʙʝʟ 

ʟʥʠʞʝʥʥʷ ʙʽʣʢʦʚʦʩʪʽ, ʽ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʙʽʨ ʙʽʣʢʘ ʽʟ ʟʝʨʥʦʤ. 
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Functional status of masticatory muscles is associated with configuration of 

lower third of face and possible asymmetry (in which neurological and dental 

problems may be hidden). Therefore a profound studying of masticatory musclesô 

morphology and functioning is relevant and important in theoretical and practical 

medicine. The objective of this work is to study morphological features of 

masticatory muscles. 

To masticatory muscles belong: temporal muscle, masseter, lateral and medial 

pterygoid. Masseter is shaped like an incorrect rectangle and consists of superficial 

and deep layers. Superficial is the biggest layer which has a slanting direction and 

begins near zygomatic process of maxilla and front two-thirds of zygomatic arch 

edge and is attached to lateral surface of mandible branch .Fibers of deep layer have 

straight direction and start from the inner surface of zygomatic arch and are attached 

to upper half of mandible branch and lateral surface of coronary process. Middle 

layer is also allocated; it starts on deep surface of anterior two thirds of zygomatic 

arch and is attached to the middle of mandible branch .The angle formed by direction 

of masseter fibers are tilted forward. Temporal muscle is flat and fan-shaped. This 

muscle fills temporal fossa and forms temporal plane with relevant sections of 

attachment. Beginning of this muscle varies: in front of the zygomatic process of the 

frontal bone, below the infratemporal crest and the top of the mastoid process. Fibers 

branch out in three bundles: front branch is tilted forward, medium branch has almost 

vertical slope, and posterior branch, fibers of which have horizontal direction. These 
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bundles converge together and form a thick tendon, which passes under the 

zygomatic arch and is attached to coronary process of mandible . The angle formed 

by bundles of temporal muscle direction is tilted back. Thus, temporal muscle tends 

to slope back during the growth of the whole body. Medial pterygoid muscle is 

located on inner side of mandible and is masseter synergist; they are bridged with a 

strong tendon membrane and therefore in the region of mandible angle is formed a 

loop (pterygoid-chewing). This loop covers not only base of mandible, but also back 

end of its ramus, forming a sac, which is about the same level as masseter, but is 

twice smaller in width and two times thicker. Medial pterygoid muscle starts in fossa 

of sphenoidal bone pterygoid process and pyramidal process of palatine bone; is 

attached to pterygoid tuberosity on internal surface of mandibleôs angle. Lateral 

pterygoid muscle has two heads ï upper and lower. Each of them has its own 

beginning, attachment and individual course of muscle fibers. Lower head is shaped 

like an obliquely lying pyramid located in infratemporal fossa. This head originates 

from external surface of pterygoid process lateral plate of sphenoid and infratemporal 

fascia. Lower head is attached to pterygoid fossa, which is located on the front 

surface of coronoid process. Fibers of lower head are often intertwined with fibers of 

medial pterygoid muscle. 

Therefore, during phylogenetical development masticatory musculature 

undergoes series of morphological changes, which are closely dependent on 

functions, performed by oral cavity. 
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ɸʅɸʊʆʄɯʗ ʇʃɽʏʆɺʆɻʆ ʉʇʃɽʊɯʅʅʗ: ʅʆʈʄɸ ʊɸ ʇɸʊʆʃʆɻɯʗ 

 

ɸʙʫʟʝʡʥʝʭ ʈʫʩʣʘʥ ʌʽʨʘʩʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɼʝʧʫʪʘʪ ɼʘʥʽʾʣ ɺʘʩʠʣʴʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʋʟʫʥ ʃʘʨʠʩʘ ʈʫʩʣʘʥʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɹʫʩʴʢʦ ɺʣʘʜʠʩʣʘʚ ɺʘʩʠʣʴʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʃʽʙʤʘʥ ʉʦʬʽʷ ɼʤʠʪʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɹʫʨʘ ʄʘʨʽʷ ʉʝʨʛʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɼʘʚʠʜʝʥʢʦ ʇʦʣʽʥʘ ɼʘʥʠʣʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɿʛʠʨʚʘʯ ɸʣʽʥʘ ʖʨʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʂʫʢʫʰʢʽʥʘ ɼʘʨʠʥʘ ʉʝʨʛʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯV ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʅʽʢʦʣʘʻʚʘ ʖʣʽʷ ɺʷʯʝʩʣʘʚʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɸʥʘʪʦʤʽʷ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ - ʮʝ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʡ ʪʘ ʜʠʩʬʫʥʢʮʽʡ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ 

ʣʶʜʠʥʠ. ɸʥʘʪʦʤʽʯʥʽ ʚʘʨʽʘʮʽʾ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʢʣʽʥʽʯʥʠʡ ʧʽʜʭʽʜ ʪʘ ʣʽʢʫʚʘʥʥʷ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʧʨʦ ʘʥʘʪʦʤʽʶ ʧʣʝʯʦʚʦʛʦ 

ʩʧʣʝʪʽʥʥʷ ʻ ʥʝʦʙʭʽʜʥʠʤ, ʱʦʙ ʥʘʜʘʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʤʝʜʠʯʥʫ 

ʜʦʧʦʤʦʛʫ ʧʘʮʽʻʥʪʘʤ ʟ ʧʨʦʙʣʝʤʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʚʝʨʭʥʴʦʶ ʢʽʥʮʽʚʢʦʶ ʪʘ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʎʝʡ ʦʛʣʷʜ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʙʛʦʚʦʨʝʥʥʷ ʙʘʟʦʚʦʾ 

ʘʥʘʪʦʤʽʾ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʷʢ ʮʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʨʦʟʫʤʽʥʥʷ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʪʘʢʫ ʚʘʞʣʠʚʫ ʣʘʥʢʫ, ʷʢ 

ʟʥʝʙʦʣʝʥʥʷ - ʘʥʝʩʪʝʟʽʷ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʇʨʠ ʧʦʰʫʢʫ ʣʽʪʝʨʘʪʫʨʠ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘʨʫʙʽʞʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʘʟʽ Scopus, Web of Science, PubMed. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɹʨʘʭʽʘʣʴʥʝ ʘʙʦ 

ʧʣʝʯʦʚʝ ʩʧʣʝʪʽʥʥʷ - ʮʝ ʩʢʣʘʜʥʘ ʤʝʨʝʞʘ ʥʝʨʚʽʚ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʜ ʰʠʡʥʦʛʦ ʪʘ 

ʚʝʨʭʥʴʦʛʦ ʛʨʫʜʥʦʛʦ ʩʝʛʤʝʥʪʽʚ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʽ ʟʘʙʝʟʧʝʯʫʻ ʥʝʨʚʦʚʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ. ɺʦʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʛʦʣʦʚʥʠʭ ʥʝʨʚʽʚ ʪʘ 

ʾʭ ʚʽʜʛʘʣʫʞʝʥʴ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʨʫʭʠ ʪʘ ʚʽʜʯʫʪʪʷ ʫ ʨʫʮʽ ʽ ʧʣʝʯʽ. ɸʥʘʪʦʤʽʷ 

ʙʨʘʭʽʘʣʴʥʦʛʦ ʩʧʣʝʪʽʥʥʷ ʤʦʞʝ ʤʘʪʠ ʜʝʷʢʽ ʚʘʨʽʘʮʽʾ. 

 

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʙʨʘʭʽʘʣʴʥʦʛʦ ʩʧʣʝʪʽʥʥʷ ʚʢʣʶʯʘʶʪʴ: 

1. Cʧʠʥʥʠʡ ʥʝʨʚ (C5-T1): ɻʦʣʦʚʥʠʡ ʥʝʨʚ, ʷʢʠʡ ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʚʝʨʭʥʴʦʛʦ ʛʨʫʜʥʦʛʦ ʚʽʜʜʽʣʫ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʪʘ ʰʠʡʥʦʛʦ. ɺʽʥ ʽʥʥʝʨʚʫʻ ʜʝʷʢʽ 

ʤôʷʟʠ ʧʣʝʯʘ ʪʘ ʧʝʨʝʜʧʣʽʯʯʷ. 

2. ʄʝʜʽʘʣʴʥʠʡ ʥʝʨʚ (C8-T1): ʎʝʡ ʥʝʨʚ ʢʦʥʪʨʦʣʶʻ ʙʽʣʴʰʽʩʪʴ ʤ'ʷʟʽʚ 

ʧʝʨʝʜʧʣʽʯʯʷ ʪʘ ʜʦʣʦʥʽ, ʽ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʫʭʠ ʧʘʣʴʮʽʚ. 

3. ʋʣʴʥʘʨʥʠʡ ʥʝʨʚ (C8-T1): ɺʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʥʥʝʨʚʘʮʽʶ ʤ'ʷʟʽʚ 

ʧʝʨʝʜʧʣʽʯʯʷ ʪʘ ʜʦʣʦʥʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʜʝʢ̫ʽ ʨʫʭʠ ʧʘʣʴʮʽʚ, ʽ ʻ ʦʩʥʦʚʥʠʤ 

ʥʝʨʚʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʯʫʪʪʷ ʚ ʤʽʟʠʥʮʽ ʪʘ ʯʘʩʪʢʦʚʦ ʯʝʪʚʝʨʪʦʛʦ ʧʘʣʴʮʷ. 

4. ʈʘʜʽʘʣʴʥʠʡ ʥʝʨʚ (C5-T1): ɺʽʥ ʢʦʥʪʨʦʣʶʻ ʨʫʭʠ ʤ'ʷʟʽʚ ʚʝʨʭʥʴʦʾ 

ʯʘʩʪʠʥʠ ʧʝʨʝʜʧʣʽʯʯʷ ʽ ʜʦʣʦʥʽ, ʘ ʪʘʢʦʞ ʚʽʜʯʫʪʪʷ ʥʘ ʟʘʜʥʽʡ ʩʪʦʨʦʥʽ ʨʫʢʠ ʪʘ 

ʧʘʣʴʮʽʚ. 

5. ɸʢʩʽʣʷʨʥʠʡ ʥʝʨʚ (C5-C6): ʎʝʡ ʥʝʨʚ ʢʦʥʪʨʦʣʶʻ ʨʫʭʠ ʤ'ʷʟʽʚ ʧʣʝʯʘ 

ʪʘ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ. 

6. ʉʫʙʩʢʘʧʫʣʷʨʥʠʡ ʥʝʨʚ (C5-C6): ɺʽʥ ʽʥʥʝʨʚʫʻ ʜʝʷʢʽ ʤ'ʷʟʠ ʧʣʝʯʘ ʪʘ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. 

ʎʽ ʥʝʨʚʠ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠ ʫ ʩʚʦʾʭ ʰʣʷʭʘʭ ʪʘ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʘʥʘʪʦʤʽʾ ʙʨʘʭʽʘʣʴʥʦʛʦ ʩʧʣʝʪʽʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ 

ʧʽʜ ʯʘʩ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘʢʠʭ ʷʢ ʨʝʥʪʛʝʥ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ 

ʪʦʤʦʛʨʘʬʽʷ (ʄʈʊ) ʯʠ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʇʣʝʯʦʚʝ ʩʧʣʝʪʽʥʥʷ ʪʘ ʡʦʛʦ ʬʘʩʮʽʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ 

ʅʝʨʚʦʚʽ ʢʦʨʽʥʮʽ ʩʧʣʝʪʝʥʥʷ, ʢʦʣʠ ʚʦʥʠ ʚʠʭʦʜʷʪʴ ʟ ʤʽʞʭʨʝʙʮʝʚʠʭ ʦʪʚʦʨʽʚ, 

ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʚʝʣʠʢʦʛʦ ʧʫʯʢʘ, ʦʪʦʯʝʥʦʛʦ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʝʧʽʥʝʚʨʽʶ.  

ʇʦʪʽʤ ʚʦʥʠ ʜʽʣʷʪʴʩʷ ʽ ʨʝʢʦʤʙʽʥʫʶʪʴ ʧʦ ʜʦʚʞʠʥʽ ʩʧʣʝʪʝʥʥʷ, ʧʦʢʠ, ʚʨʝʰʪʽ 

ʨʝʰʪ, ʙʽʣʴʰʽʩʪʴ ʧʫʯʢʽʚ ʥʝ ʙʫʜʫʪʴ ʨʦʟʜʽʣʝʥʽ ʥʘ ʧʝʨʝʚʘʞʥʦ ʨʫʭʦʚʽ ʘʙʦ ʩʝʥʩʦʨʥʽ 

ʘʢʩʦʥʠ, ʧʨʠʚ'ʷʟʘʥʽ ʜʦ ʧʝʚʥʦʾ ʦʙʣʘʩʪʽ ʘʙʦ ʩʪʨʫʢʪʫʨʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʧʫʯʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʧʣʦʱʘ ʾʭ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʜʦ ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʩʧʣʝʪʝʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʢʽʣʴʢʽʩʪʴ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʝʧʽʥʝʚʨʽʶ ʧʨʦʛʨʝʩʠʚʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʜʦ 

ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ. 

ɸʥʘʪʦʤʽʷ ʤʽʞʣʦʧʘʪʢʦʚʦʾ ʦʙʣʘʩʪʽ 

ʅʘ ʨʽʚʥʽ ʤʽʞʣʦʧʘʪʢʦʚʦʾ ʙʦʨʦʟʝʥʢʠ ʻ ʩʚʦʻʨʽʜʥʠʡ "ʢʦʥʚʝʨʪ", ʷʢʠʡ 

ʩʪʚʦʨʶʶʪʴ ʣʦʧʘʪʢʦʚʽ ʤ'ʷʟʠ ʪʘ ʬʘʩʮʽʾ, ʱʦ ʾʭ ʚʧʦʢʨʠʚʘʶʪʴ, ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʦ 

ʦʢʨʝʩʣʝʥʠʡ ʧʨʦʩʪʽʨ, ʚ ʷʢʠʡ ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʨʦʟʯʠʥʠ ʤʽʩʮʝʚʠʭ ʘʥʝʩʪʝʪʠʢʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʘʥʝʩʪʝʟʽʶ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʝʥʥʷ. ʍʦʯʘ ʮʝ ʚʚʘʞʘʻʪʴʩʷ 

"ʙʣʦʢʫʚʘʥʥʷʤ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʝʥʥʷ", ʘʥʘʪʦʤʽʯʥʘ ʙʫʜʦʚʘ ʮʽʻʾ ʜʽʣʷʥʢʠ ʻ ʚʘʞʣʠʚʠʤ 

ʦʙʤʝʞʝʥʥʷʤ.  

ʏʝʨʝʟ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷ: ʤʽʞ ʧʽʜʢʣʶʯʠʯʥʦʶ ʘʨʪʝʨʽʻʶ ʽ ʩʝʨʝʜʥʽʤ 

ʥʘʜʦʩʪʴʦʚʠʤ ʤ'ʷʟʦʤ, ʱʦ ʟʥʘʯʥʦ ʥʠʞʯʝ ʪʦʯʢʠ ʚʚʝʜʝʥʥʷ ʛʦʣʢʠ, ʪʦʯʢʘ, ʚ ʷʢʫ 

ʚʚʦʜʠʪʴʩʷ ʛʦʣʢʘ, ʤʦʞʝ ʙʫʪʠ ʥʠʞʯʝ, ʯʝʨʝʟ ʱʦ ʩʪʦʚʙʫʨ ʟʘʟʚʠʯʘʡ ʥʝ ʧʦʚʥʽʩʪʶ 

ʘʥʝʩʪʝʟʫʻʪʴʩʷ. 

ɸʥʘʪʦʤʽʷ ʥʘʜʢʣʶʯʠʯʥʦʾ ʜʽʣʷʥʢʠ 

ʄʝʜʽʘʣʴʥʦ ʚʽʜ ʢʣʶʯʠʮʽ ʣʦʧʘʪʢʦʚʽ ʤ'ʷʟʠ ʩʧʫʩʢʘʶʪʴʩʷ ʜʦ ʧʝʨʰʦʛʦ ʨʝʙʨʘ, ʥʘ 

ʢ̫ʦʤʫ ʚʦʥʠ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ. ʇʽʜʢʣʶʯʠʯʥʘ ʘʨʪʝʨʽʷ ʽ ʧʣʝʯʦʚʝ ʩʧʣʝʪʽʥʥʷ ʚʠʭʦʜʷʪʴ 

ʟ ʤʽʞʣʦʧʘʪʢʦʚʦʾ ʙʦʨʦʟʢʠ, ʡʜʝ ʛʣʠʙʦʢʦ ʚ ʥʘʜʢʣʶʯʠʯʥʫ ʷʤʢʫ, ʧʨʦʭʦʜʷʪʴ 

ʣʘʪʝʨʘʣʴʥʦ ʽ ʥʠʞʯʝ, ʱʦʙ ʧʨʦʡʪʠ ʧʽʜ ʢʣʶʯʠʮʝʶ.  

ʅʝʨʚʦʚʝ ʩʧʣʝʪʽʥʥʷ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʢʨʠʪʠʯʥʦ ʙʣʠʟʴʢʦ ʜʦ 

ʢʫʧʦʣʘ ʣʝʛʝʥʽ. ʎʝ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʢʦʥʪʘʢʪʫ ʛʦʣʢʠ ʟ ʧʣʝʚʨʦʶ ʘʙʦ ʣʝʛʝʥʝʶ, ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ.  
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ʆʮʽʥʢʘ ʮʴʦʛʦ ʘʥʘʪʦʤʽʯʥʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʮʝʡ ʨʠʟʠʢ ʽ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ 

ʙʣʦʢʘʜ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʥʘʜʢʣʶʯʠʯʥʽʡ ʜʽʣʷʥʮʽ. 

ɸʥʘʪʦʤʽʷ ʧʽʜʢʣʶʯʠʯʥʦʾ ʜʽʣʷʥʢʠ 

ʇʽʜ ʢʣʶʯʠʮʝʶ ʫʪʚʦʨʶʻʪʴʩʷ ʰʠʡʥʦ-ʢʣʶʯʠʯʥʠʡ ʢʘʥʘʣ, ʦʙʤʝʞʝʥʠʡ ʟʥʠʟʫ 

ʧʝʨʰʠʤ ʨʝʙʨʦʤ, ʘ ʟʚʝʨʭʫ ʢʣʶʯʠʮʝʶ. ʏʝʨʝʟ ʮʝʡ ʢʘʥʘʣ ʩʫʜʠʥʠ ʽ ʧʣʝʯʦʚʝ 

ʩʧʣʝʪʽʥʥʷ ʚʭʦʜʷʪʴ ʫ ʚʝʨʭʽʚʢʫ ʧʘʭʚʦʚʦʾ ʟʘʧʘʜʠʥʠ. ʅʘʜ ʮʽʻʶ ʜʽʣʷʥʢʦʶ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜʢʣʶʯʠʯʥʘ ʷʤʢʘ. ɻʣʠʙʦʢʦ ʧʽʜ ʰʢʽʨʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʚʝʣʠʢʠʡ ʽ 

ʤʘʣʠʡ ʛʨʫʜʥʽ ʤ'ʷʟʠ. ʇʦʟʘʜʫ ʚʽʜ ʩʫʜʠʥʥʦ-ʥʝʨʚʦʚʦʛʦ ʧʫʯʢʘ ʚ ʮʽʡ ʜʽʣʷʥʮʽ ʣʝʞʠʪʴ 

ʧʝʨʝʜʥʽʡ ʟʫʙʯʘʩʪʠʡ ʤ'ʷʟ, ʘ ʟʘʜʥʴʦʤʝʜʽʘʣʴʥʦ - ʧʣʝʚʨʘ. ɸʥʘʪʦʤʽʯʥʘ ʧʝʨʝʚʘʛʘ 

ʧʽʜʭʦʜʫ ʜʦ ʩʧʣʝʪʽʥʥʷ ʚ ʮʽʡ ʜʽʣʷʥʮʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʤʘʻ ʤʝʥʰʠʡ ʨʠʟʠʢ 

ʧʥʝʚʤʦʪʦʨʘʢʩʫ, ʥʽʞ ʧʨʠ ʥʘʜʢʣʶʯʠʯʥʦʤʫ ʧʽʜʭʦʜʽ. 

ɺʘʨʽʘʮʽʾ ʙʫʜʦʚʠ 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ, ʧʣʝʯʦʚʝ ʩʧʣʝʪʽʥʥʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʟʥʘʯʥʽ ʚʘʨʽʘʮʽʾ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʪʦʚʙʫʨʽʚ ʽ ʪʷʞʽʚ. ʋ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʢʦʨʽʥʝʮʴ ʊ2 ʜʘʻ 

ʧʦʯʘʪʦʢ ʩʧʣʝʪʝʥʥʶ.  

ʋ ʙʘʛʘʪʴʦʭ ʟʨʘʟʢʽʚ ʤʦʞʝ ʥʝ ʽʩʥʫʚʘʪʠ ʥʠʞʥʴʦʛʦ ʩʪʦʚʙʫʨʘ. ʊʘʢ ʩʘʤʦ ʯʘʩʪʦ ʥʝ 

ʬʦʨʤʫʻʪʴʩʷ ʦʢʨʝʤʠʡ ʟʘʜʥʽʡ ʢʘʥʘʪʠʢ; ʟʘʤʽʩʪʴ ʮʴʦʛʦ ʟʘʜʥʽ ʚʽʜʜʽʣʠ ʨʦʟʭʦʜʷʪʴʩʷ, 

ʜʘʶʯʠ ʧʦʯʘʪʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʝʨʤʽʥʘʣʴʥʠʤ ʥʝʨʚʘʤ ʽ ʛʽʣʢʘʤ. ɯʥʰʽ ʦʧʠʩʘʥʽ 

ʚʘʨʽʘʮʽʾ ʩʧʣʝʪʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʥʝʟʜʘʪʥʽʩʪʴ ʊ1 ʜʘʚʘʪʠ ʧʦʯʘʪʦʢ ʟʘʜʥʴʦʤʫ 

ʢʘʥʘʪʠʢʫ; ʢʨʽʤ ʪʦʛʦ, ʢʦʨʽʥʝʮʴ ʊ1 ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʠʤ, ʱʦ ʜʘʻ ʧʦʯʘʪʦʢ 

ʤʝʜʽʘʣʴʥʦʤʫ ʢʘʥʘʪʠʢʫ.  

ʇʘʨʘ ʢʘʥʘʪʠʢʽʚ, ʦʜʠʥ ʚʝʣʠʢʠʡ ʽ ʦʜʠʥ ʤʘʣʠʡ, ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʟʚʠʯʘʡʥʫ 

ʢʘʨʪʠʥʫ ʟ ʪʨʴʦʭ ʢʘʥʘʪʠʢʽʚ. ɺʽʜʟʥʘʯʝʥʽ ʚʠʧʘʜʢʠ ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʛʦ ʢʘʥʘʪʠʢʘ. 

ɸʥʦʤʘʣʽʾ ʜʠʩʪʘʣʴʥʦʛʦ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʘʭʚʦʚʠʭ ʩʫʜʠʥ ʤʦʞʫʪʴ 

ʚʠʷʚʠʪʠʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤʠ ʧʽʜ ʯʘʩ ʩʧʨʦʙʠ ʙʣʦʢʘʜʠ ʥʝʨʚʘ ʥʘ ʽʥʬʨʘʢʣʶʯʠʯʥʦʤʫ 

ʨʽʚʥʽ.  

ɺʠʩʥʦʚʢʠ./Conclusions. ɿʥʘʥʥʷ ʘʥʘʪʦʤʽʾ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ ʻ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʚʝʨʭʥʴʦʶ ʢʽʥʮʽʚʢʦʶ ʪʘ ʥʝʨʚʦʚʦʶ 

ʩʠʩʪʝʤʦʶ. ɿʥʘʥʥʷ ʘʥʘʪʦʤʽʾ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ ʜʦʧʦʤʘʛʘʻ ʣʽʢʘʨʷʤ ʨʦʟʫʤʽʪʠ 
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ʤʦʞʣʠʚʽ ʧʨʠʯʠʥʠ ʙʦʣʶ, ʚʪʨʘʪʠ ʯʫʪʣʠʚʦʩʪʽ ʘʙʦ ʨʫʭʫ ʫ ʚʝʨʭʥʽʡ ʢʽʥʮʽʚʮʽ.  

ɼʝʷʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʯʠ ʪʨʘʚʤʠ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

ʥʘ ʨʽʚʥʽ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ. ɿʥʘʥʥʷ ʘʥʘʪʦʤʽʾ ʜʦʧʦʤʘʛʘʻ ʭʽʨʫʨʛʘʤ ʪʦʯʥʦ 

ʣʦʢʘʣʽʟʫʚʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝʨʚʽʚ ʪʘ ʩʪʨʫʢʪʫʨ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʪʨʫʯʘʥʥʷ, ʪʘ 

ʟʤʝʥʰʫʻ ʨʠʟʠʢʠ ʫʰʢʦʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ. ʋʩʽ ʮʽ ʘʩʧʝʢʪʠ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʘʥʘʪʦʤʽʾ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʥʘʜʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʜʦʧʦʤʦʛʠ 

ʧʘʮʽʻʥʪʘʤ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʯʠ ʫʰʢʦʜʞʝʥʥʷʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʮʽʻʶ ʦʙʣʘʩʪʶ. 
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ʄʆʈʌʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɿɸʇɸʃʔʅʆɰ ʈɽɸʂʎɯɰ ʇʈʀ 

ɽʂʉʊʈʋɿɯɰ ʆʈɹɯʊɸʃʔʅʆɻʆ ɯʄʇʃɸʅʊʋ 

 

ɸʨʪʴʦʤʦʚ ʆʣʝʢʩʘʥʜʨ ɺʘʣʝʥʪʠʥʦʚʠʯ, 

ʢ ʤʝʜ.ʥ., ʟʘʚʽʜʫʚʘʯ ʣʘʙʦʨʘʪʦʨʽʾ 

ɼʋçɯʥʩʪʠʪʫʪ ʦʯʥʠʭ ʭʚʦʨʦʙ ʪʘ ʪʢʘʥʠʥʥʦʾ ʪʝʨʘʧʽʾ 

ʽʤ. ɺ. ʇ. ʌʽʣʘʪʦʚʘ ʅɸʄʅè 

ʃʠʪʚʠʥʝʥʢʦ ʄʘʨʽʘʥʥʘ ɺʘʣʝʨʽʾʚʥʘ, 

ʢ ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʆʣʽʡʥʠʢ ʅʽʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ. ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʘʮʘʧ ʆʣʝʢʩʽʡ ɺʘʩʠʣʴʦʚʠʯ, 

ʣʽʢʘʨ 

ʂʅʇ ʄʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ˉ 1, 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʐʪʫʯʥʽ ʦʨʙʽʪʘʣʴʥʽ ʽʤʧʣʘʥʪʠ ʟʥʘʭʦʜʷʪʴ ʧʦʰʠʨʝʥʥʷ ʚ 

ʦʬʪʘʣʴʤʦʭʽʨʫʨʛʽʾ, ʧʦʩʪʫʧʦʚʦ ʚʠʪʽʩʥʷʶʯʠ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 

ʜʦʤʽʥʫʚʘʚ ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ. ɺ ʜʘʥʠʡ ʯʘʩ ʢʦʤʧʘʥʽʾ-ʚʠʨʦʙʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ 

ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʛʦʪʦʚʠʭ ʜʦ ʟʘʧʦʚʥʝʥʥʷ ʦʨʙʽʪʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʽʤʧʣʘʥʪʽʚ, ʦʪʞʝ 

ʟʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʥʝʤʠʥʫʯʦʾ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʦʤ. ʎʝ ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ ʭʽʨʫʨʛʘ ʪʘ ʩʢʦʨʦʯʫʻ ʯʘʩ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʰʪʫʯʥʽ ʽʤʧʣʘʥʪʠ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʥʦʬʪʘʣʴʤʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʜʦʟʚʦʣʷʶʯʠ ʟʘʙʝʟʧʝʯʠʪʠ ʭʦʨʦʰʫ 

ʤʦʙʽʣʴʥʽʩʪʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ ʢʫʢʩʠ ʪʘ ʘʜʝʢʚʘʪʥʝ ʧʝʨʝʩʫʚʘʥʥʷ ʧʨʦʪʝʟʫ.  

ʇʨʠ ʪʘʢʦʤʫ ʰʠʨʦʢʦʤʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʦʨʙʽʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ ʥʝʤʠʥʫʯʽ 

ʫʢʣʘʜʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʭʽʨʫʨʛʽʯʥʦʶ 

ʪʝʭʥʽʢʦʶ, ʟ ʭʘʨʘʢʪʝʨʦʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʧʨʠʟʚʽʚ ʜʦ 

ʘʥʦʬʪʘʣʴʤʫ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ ʟʘʡʤʘʻ ʝʢʩʪʨʫʟʽʷ 

ʦʨʙʽʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʫ, ʷʢʘ ʟʚʦʜʠʪʴ ʥʘʥʽʚʝʮʴ ʜʦʩʷʛʥʫʪʠʡ ʣʽʢʫʚʘʣʴʥʠʡ ʪʘ 

ʢʦʩʤʝʪʠʯʥʠʡ ʝʬʝʢʪ. ʍʦʯʘ ʯʘʩʪʦʪʘ ʝʢʩʪʨʫʟʽʾ ʦʨʙʽʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʫ ʚ ʮʽʣʦʤʫ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʦʭ ʚʽʜʩʦʪʢʽʚ, ʮʝʡ ʧʨʦʮʝʩ ʥʝʨʽʜʢʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ 

ʝʢʩʫʜʘʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʪʘ ʧʽʦʛʝʥʥʠʤ ʛʨʘʥʫʣʝʤʘʪʦʟʥʠʤ ʟʘʧʘʣʝʥʥʷʤ, ʱʦ 
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ʦʜʥʘʢʦʚʦ ʥʝʧʨʠʻʤʥʦ ʷʢ ʧʘʮʽʻʥʪʫ, ʪʘʢ ʽ ʭʽʨʫʨʛʫ.  

ʄʝʪʘ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʝ ʘʥʘʣʽʟʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ 

ʪʢʘʥʠʥʘʭ ʦʨʙʽʪʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽʡ ʝʢʩʪʨʫʟʽʾ ʦʨʙʽʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʟʘ ʨʽʟʥʦʶ ʪʝʭʥʽʢʦʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʽʤʧʣʘʥʪʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʢʣʽʥʽʢʦ-ʘʥʘʪʦʤʽʯʥʠʡ ʘʥʘʣʽʟ 6 ʚʠʧʘʜʢʽʚ 

ʝʢʩʪʨʫʟʽʾ ʦʨʙʽʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʫ. ʋ 5 ʚʠʧʘʜʢʘʭ ʝʢʩʪʨʫʟʽʷ ʨʦʟʚʠʥʫʣʘʩʷ ʚ ʩʪʨʦʢʠ 

ʚʽʜ 3 ʜʦ 6 ʪʠʞʥʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʚ ʦʜʥʦʤʫ ï ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ. ʆʙ'ʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʪʢʘʥʠʥʠ ʦʨʙʽʪʠ, ʱʦ ʦʪʦʯʫʶʪʴ ʽʤʧʣʘʥʪ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʡʦʛʦ ʬʽʢʩʘʮʽʶ - ʩʢʣʝʨʘʣʴʥʠʡ ʤʽʰʦʢ, ʢʘʧʩʫʣʘ ʽʤʧʣʘʥʪʘ. ʆʧʝʨʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ 

ʦʙʨʦʙʣʷʚʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʦʪʨʠʤʘʥʽ ʟ 

ʧʘʨʘʬʽʥʦʚʠʭ ʙʣʦʢʽʚ ʟʨʽʟʠ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ʋ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʥʘ ʤʽʢʨʦʩʢʦʧʽ Jenamed-2 ʧʨʠ ʟʙʽʣʴʰʝʥʥʷʭ 100ʭ, 200ʭ ʽ 400ʭ ʙʫʣʦ ʧʝʨʝʛʣʷʥʫʪʦ ʥʝ 

ʤʝʥʰʝ 20-30 ʩʝʨʽʡʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʣʦ ʧʝʚʥʫ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʘʥʦʬʪʘʣʴʤʫ. ʊʘʢ, ʫ 3-ʭ 

ʚʠʧʘʜʢʘʭ ʤʘʣʘ ʤʽʩʮʝ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʦʯʥʦʛʦ ʷʙʣʫʢʘ, ʚ ʨʝʰʪʽ 3ʭ 

ʩʫʙʘʪʨʦʬʽʷ ʦʢʘ ʥʘ ˇʨʫʥʪʽ ʭʨʦʥʽʯʥʦʛʦ ʭʦʨʽʦ-ʨʝʪʠʥʠʪʫ, ʪʝʨʤʽʥʘʣʴʥʘ ʛʣʘʫʢʦʤʘ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʣʘʟʥʘ ʤʝʣʘʥʦʤʘ.  

ʋ 4 ʚʠʧʘʜʢʘʭ ʽʤʧʣʘʥʪʘʪ ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʧʽʩʣʷ ʝʚʽʩʮʝʨʘʮʽʾ, ʫ ʜʚʦʭ 

(ʛʣʘʫʢʦʤʘ ʪʘ ʤʝʣʘʥʦʤʘ) ï ʧʽʩʣʷ ʝʥʫʢʣʝʘʮʽʾ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʽʤʧʣʘʥʪʘʮʽʷ 

ʧʨʦʚʦʜʠʣʘʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʝʥʫʢʣʝʘʮʽʻʶ ʯʠ ʝʚʽʩʮʝʨʘʮʽʻʶ. ʋ 4 ʚʠʧʘʜʢʘʭ 

ʤʘʪʝʨʽʘʣʦʤ ʽʤʧʣʘʥʪʫ ʙʫʚ ʛʽʜʨʦʢʩʽʘʧʧʘʪʠʪ, ʫ 2-ʭ-ʧʦʣʽʪʝʪʨʘʬʪʦʨʝʪʠʣʝʥ 

(ʬʪʦʨʦʧʣʘʩʪ). ʋ 5 ʚʠʧʘʜʢʘʭ ʝʢʩʪʨʫʟʽʷ ʚʠʥʠʢʣʘ ʚ ʨʘʥʥʽʡ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ. ʋ ʚʠʧʘʜʢʫ ʟ ʚʥʫʪʨʽʰʥʴʦʦʯʥʦʶ ʤʝʣʘʥʦʤʦʶ ʷʚʥʦʾ ʝʢʩʪʨʫʟʽʾ ʥʝ ʙʫʣʦ, ʧʨʦʪʝ 

ʯʝʨʝʟ ʧʽʚʨʦʢʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʨʦʟʚʠʥʫʣʘʩʷ ʝʢʩʫʜʘʪʠʚʥʘ ʨʝʘʢʮʽʷ ʟ ʙʦʢʫ ʣʦʞʘ 

ʽʤʧʣʘʥʪʘ, ʱʦ ʚʠʤʘʛʘʣʦ ʡʦʛʦ ʚʠʜʘʣʝʥʥʷ ʨʘʟʦʤ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʱʽʣʴʥʦʶ 

ʢʘʧʩʫʣʦʶ. 

ʇʨʠ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʝʨʘʣʴʥʦʛʦ ʤʽʰʢʘ ʽ ʧʨʠʣʝʛʣʠʭ 
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ʪʢʘʥʠʥ ʦʨʙʽʪʠ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʚʠʷʚʣʝʥʦ ʟʤʽʥʠ, ʷʢʽ ʚ ʮʽʣʦʤʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʟʘʧʘʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʢʣʽʪʠʥ ʣʽʤʬʦʮʠʪʘʨʥʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʦʛʦ 

ʨʷʜʫ, ʪʘ ʟ ʜʦʤʽʰʢʦʶ ʢʣʽʪʠʥ ʝʧʽʪʝʣʽʦʾʜʥʦʛʦ ʪʠʧʫ ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʧʨʠʩʫʪʥʦʩʪʽ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʣʝʡʢʦʮʪʽʚ, ʷʢʽ ʩʧʦʨʘʜʠʯʥʦ ʚʠʷʚʣʷʣʠʩʷ ʧʝʨʝʚʘʞʥʦ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ ʚ ʜʽʣʷʥʢʘʭ ʩʪʘʟʫʚʘʥʥʷ.  

ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ, 

ʻ ʚʠʨʘʞʝʥʘ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽʷ. ʋ ʮʽʣʦʤʫ ʮʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʤʦʞʥʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʭʨʦʥʽʯʥʝ ʧʨʦʜʫʢʪʠʚʥʝ ʟʘʧʘʣʝʥʥʷ ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʪʠʧʫ. 

ʆʜʥʘʢ, ʧʨʠ ʚʩʽʡ ʨʝʛʫʣʷʨʥʽʡ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʮʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʨʠ 

ʝʢʩʪʨʫʟʽʾ ʽʤʧʣʘʥʪʫ ʚʦʥʠ ʥʝ ʧʦʷʩʥʶʶʪʴ ʧʨʠʯʠʥʠ ʮʴʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. 

ɸʥʘʣʽʟ ʤʦʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ ʟʘʞʘʜʘʚ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʚʽ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʜʝʪʘʣʽ, ʷʢʽ ʟʘʣʠʰʘʣʠʩʷ ʧʦʟʘ ʫʚʘʛʦʶ. ʊʘʢ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʚʝʣʠʢʽ ʦʩʝʨʝʜʢʠ 

ʩʢʣʝʨʦʟʫ, ʷʢʽ ʥʝʨʽʜʢʦ ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʟʘʧʘʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ, ʱʦ ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʦʩʝʨʝʜʢʦʚʦʩʪʽ. 

ʋ ʮʴʦʤʫ ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʥʘʙʫʚʘʣʘ ʭʘʨʘʢʪʝʨʫ ʟʘʧʘʣʴʥʦʾ 

ʧʩʝʚʜʦʧʫʭʣʠʥʠ ʦʨʙʽʪʠ, ʪʦʙʪʦ ʤʝʭʘʥʽʟʤ ʚʠʰʪʦʚʭʫʚʘʥʥʷ ʽʤʧʣʘʥʪʫ ʧʦʜʽʙʥʠʡ ʜʦ 

ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ ʝʢʟʦʬʪʘʣʴʤʫ ʧʨʠ ʧʩʝʚʜʦʧʫʭʣʠʥʽ. ʇʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʱʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʘ ʛʨʠʙʢʦʚʘ ʽʥʬʝʢʮʽʷ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʚʠʷʚʣʝʥʥʷ ʛʨʠʙʢʦʚʦʾ ʽʥʬʝʢʮʽʾ ʚʠʤʘʛʘʻ ʧʝʨʝʛʣʷʜʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʟʨʽʟʽʚ, ʪʦʜʽ ʷʢ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʭʨʦʥʽʯʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʟʘʟʚʠʯʘʡ ʦʯʝʚʠʜʥʘ.  

ʎʷ ʦʙʩʪʘʚʠʥʘ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʛʨʠʙʢʦʚʽ ʩʪʨʫʢʪʫʨʠ ʥʝʨʽʜʢʦ ʽʛʥʦʨʫʶʪʴʩʷ ʷʢ 

ʥʝʩʫʪʪʻʚʽ ʘʨʪʝʬʘʢʪʠ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʧʨʠʟʚʝʣʦ ʜʦ ʥʝʜʦʦʮʽʥʢʠ ʮʴʦʛʦ 

ʚʘʞʣʠʚʦʛʦ ʝʪʽʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʯʠʥʥʠʢʘ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʟʙʽʛʫ 

ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʢʘʨʪʠʥʽ ʟʘʧʘʣʴʥʦʾ ʧʩʝʚʜʦʧʫʭʣʠʥʠ ʦʨʙʽʪʠ 

ʪʘ ʧʨʠ ʝʢʩʪʨʫʟʽʾ ʽʤʧʣʘʥʪʫ, ʧʨʠ ʦʩʪʘʥʥʽʡ ʟʘʚʞʜʠ ʤʘʻ ʤʽʩʮʝ ʚʠʨʘʞʝʥʘ 

ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽʷ, ʪʦʜʽ ʷʢ ʧʨʠ ʧʩʝʚʜʦʧʫʭʣʠʥʽ ʧʨʝʚʘʣʶʶʪʴ ʝʣʝʤʝʥʪʠ ʭʨʦʥʽʯʥʦʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʩʢʣʝʨʦʟʫ. ʊʠʧʦʚʠʡ ʭʘʨʘʢʪʝʨ ʚʠʷʚʣʝʥʠʭ ʭʨʦʥʽʯʥʠʭ 

ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʧʨʠ ʝʢʩʪʨʫʟʽʾ ʽʤʧʣʘʥʪʫ ʚʽʜʙʠʪʦ ʥʘ ʨʠʩ.1 ʠ 2. 
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ɸʥʘʣʽʟʫʶʯʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʢʘʨʪʠʥʠ, ʤʦʞʥʘ ʥʘʟʚʘʪʠ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʪʠʧʦʚʠʡ ʭʘʨʘʢʪʝʨ ʢʣʽʪʠʥʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ, ʚʣʘʩʪʠʚʠʡ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʭʨʦʥʽʯʥʠʭ ʧʨʦʜʫʢʪʠʚʥʠʤ ʟʘʧʘʣʝʥʴ (ʨʠʩ.1), ʟ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʥʝʟʚʠʯʘʡʥʠʡ 

çʚʠʭʨʦʚʠʡè ʚʠʜ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ.2). ʊʘʢʝ ʚʠʭʨʦʚʝ 
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ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʧʦʚ'ʷʟʘʥʝ ʽʟ ʧʨʠʩʫʪʥʽʩʪʶ ʩʝʨʝʜ ʢʣʽʪʠʥ 

ʟʘʧʘʣʴʥʦʛʦ ʪʠʧʫ ʯʠʩʣʝʥʥʠʭ ʥʠʪʢʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ ï ʛʽʬʽʚ ʛʨʠʙʢʦʚʦʛʦ ʤʽʮʝʣʽʶ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʛʽʬʽʚ ʥʝʦʙʭʽʜʥʝ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʛʽʩʪʦʧʨʝʧʘʨʘʪʫ ʧʨʠ ʚʝʣʠʢʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʦʢʫʣʷʨʘ (ʥʝ ʤʝʥʰʝ 40ʭ) ʪʘ ʟʘ ʫʤʦʚʠ ʛʘʨʥʦʾ ʷʢʦʩʪʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ, ʱʦ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ ʧʨʠ ʨʫʪʠʥʥʽʡ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʨʦʙʦʪʽ. 

ʇʨʦʪʝ ʩʪʨʫʢʪʫʨʘ ʛʽʬʽʚ ʩʪʘʻ ʦʯʝʚʠʜʥʽʰʦʶ ʪʘʤ, ʜʝ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʴ 

ʢʣʽʪʠʥ ʟʘʧʘʣʴʥʦʛʦ ʪʠʧʫ, ʟʦʢʨʝʤʘ ʥʘ ʪʣʽ ʚʦʛʥʠʱ ʩʢʣʝʨʦʟʫ (ʨʠʩ. 3). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3. ʅʘ ʪʣʽ ʚʠʨʘʞʝʥʦʛʦ ʩʢʣʝʨʦʟʫ ʪʘ ʜʨʽʙʥʠʭ ʨʦʟʩʽʷʥʠʭ ʚʦʛʥʠʱ ʟʘʧʘʣʝʥʥʷ 

ʚʠʜʥʦ ʤʥʦʞʠʥʥʽ ʛʽʬʠ ʛʨʠʙʢʦʚʦʛʦ ʤʽʮʝʣʽʶ (ʩʪʨʽʣʢʠ); ɿʙ.100ʭ 

 

ʆʩʦʙʣʠʚʦ ʜʝʤʦʥʩʪʨʘʪʠʚʥʦʶ ʧʨʠʩʫʪʥʽʩʪʴ ʛʨʠʙʢʦʚʦʾ ʽʥʬʝʢʮʽʾ ʩʪʘʻ ʧʨʠ 

ʫʪʚʦʨʝʥʥʽ ʨʠʟʦʾʜʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʣʠ ʦʢʨʝʤʽ ʛʽʬʠ ʟʣʠʚʘʶʪʴʩʷ ʚ ʤʘʩʠʚʥʽ 

ʧʫʯʢʦʚʽ ʢʦʤʧʣʝʢʩʠ. ʆʩʪʘʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʝʨʝʜʢʘʤʠ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʙʘʟʦʬʽʣʴʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʩʪʨʦʤʠ, ʷʢʽ ʧʨʠ ʤʘʣʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʟʘ 

ʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʛʘʜʫʶʪʴ ʦʩʝʨʝʜʢʠ ʥʝʢʨʦʟʫ (ʨʠʩ. 4). ʆʜʥʘʢ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʚʦʛʥʠʱ ʽʩʪʠʥʥʦʛʦ ʥʝʢʨʦʟʫ, ʚʦʥʠ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. ɺʠʨʘʞʝʥʘ ʙʘʟʦʬʽʣʽʷ ʮʠʭ ʩʪʨʫʢʪʫʨ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ, ʱʦ 
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ʬʦʨʤʫʶʪʴ ʭʽʪʠʥʦʚʫ ʦʙʦʣʦʥʢʫ ʛʨʠʙʢʽʚ. ʇʨʠʩʫʪʥʽʩʪʴ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʦʩʦʙʣʠʚʦ 

ʚʠʨʘʞʝʥʘ ʫ ʟʦʥʘʭ ʩʢʣʝʨʦʟʫ. ʇʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʚʨʘʞʝʥʥʷ, ʱʦ ʩʢʣʝʨʦʟ 

ʩʪʠʤʫʣʶʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʮʠʭ ʛʨʠʙʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ.  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4. ʄʘʩʠʚʥʽ ʨʽʟʦʾʜʦʧʦʜʽʙʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʛʨʠʙʢʦʚʠʭ ʛʽʬʽʚ ʥʘ ʪʣʽ 

ʩʢʣʝʨʦʟʫ. ɿʙ.400ʭ 

 

ʇʦʜʽʙʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʧʘʪʦʛʥʦʤʦʥʽʯʥʦʶ ʜʣʷ 

ʛʨʠʙʢʦʚʦʾ ʽʥʬʝʢʮʽʾ ʜʝʩʪʨʫʢʪʫʨʠʟʘʮʽʻʶ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʫ ʟʚ'ʷʟʢʫ ʟ ʧʨʦʨʦʩʪʘʥʥʷʤ ʚ ʥʠʭ ʛʽʬʽʚ ʛʨʠʙʢʦʚʦʛʦ ʤʽʮʝʣʽʶ. ʗʢ ʚʽʜʦʤʦ, 

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ̒  ʥʝʚʽʜ'ʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʘ ʧʨʠ ʾʾ ʜʝʟʦʨʛʘʥʽʟʘʮʽʾ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʙʘʟʦʬʽʣʴʥʠʭ ʚʦʛʥʠʱ ʪ.ʥ. 

ʤʫʢʦʾʜʥʦʛʦ ʥʘʙʨʷʢʫ.  

ʄʦʞʥʘ ʧʨʠʧʫʩʢʘʪʠ, ʱʦ ʪʨʦʧʥʽʩʪʴ ʛʨʠʙʢʦʚʦʛʦ ʤʽʮʝʣʽʶ ʜʦ ʢʦʣʘʛʝʥʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʦʙʫʤʦʚʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ ʦʩʥʦʚʥʦʾ 

ʨʝʯʦʚʠʥʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʚʦʻʾ ʭʽʪʠʥʦʚʦʾ ʦʙʦʣʦʥʢʠ.  

ʇʨʠ ʮʴʦʤʫ ʚ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʤʠ ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʤʘʣʷʮʽʶ 

ʩʢʣʝʨʘʣʴʥʦʛʦ ʤʽʰʢʘ ʪʘ ʦʪʦʯʫʶʯʠʭ ʦʨʙʽʪʘʣʴʥʠʭ ʪʢʘʥʠʥ, ʱʦ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʝʢʩʪʨʫʟʽʾ ʽʤʧʣʘʥʪʫ.  
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ɺʠʩʥʦʚʢʠ. ʋ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʛʨʠʙʢʦʚʘ ʽʥʬʝʢʮʽʷ ʥʝ ʬʽʛʫʨʫʻ ʷʢ 

ʧʨʠʯʠʥʘ ʝʢʩʪʨʫʟʽʾ ʦʨʙʽʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʫ. ʆʜʥʘʢ, ʷʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚ ʝʪʽʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʦʤʫ ʤʝʭʘʥʽʟʤʽ ʝʢʩʪʨʫʟʽʾ ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ 

ʻ ʛʨʠʙʢʦʚʘ ʽʥʬʝʢʮʽʷ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʪʷʞʢʦʶ ʧʦʧʝʨʝʜʥʴʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʟʜʘʪʥʽ ʩʢʦʤʧʨʦʤʝʥʪʫʚʘʪʠ ʽʤʫʥʦʣʦʛʽʯʥʫ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʪʢʘʥʠʥ ʦʨʙʽʪʠ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʩʘʧʨʦʬʽʪʥʦʾ 

ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ.  

ʄʠ ʥʝ ʤʘʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ ʦʜʥʦʟʥʘʯʥʦ 

ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʛʨʠʙʢʘ, ʧʨʦʪʝ ʚʽʜʦʤʦ, ʱʦ ʛʨʠʙʢʠ ʪʠʧʫ ʂʘʥʜʠʜʘ ʚʚʘʞʘʶʪʴʩʷ 

ʽʥʬʝʢʮʽʦʥʽʩʪʘʤʠ ʷʢ ʝʣʝʤʝʥʪ ʥʦʨʤʘʣʴʥʦʾ ʢʦʥ'ʶʥʢʪʠʚʘʣʴʥʦʾ ʬʣʦʨʠ. ʋʤʦʚʠ ʜʣʷ 

ʘʢʪʠʚʽʟʘʮʽʾ ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʪʨʠʚʘʣʦʶ 

ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʻʶ ʪʘ ʥʝʩʪʝʨʦʾʜʥʠʤʠ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʇʦʰʠʨʝʥʥʶ 

ʛʨʠʙʢʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽʷ, ʦʩʢʽʣʴʢʠ ʛʨʠʙʢʦʚʘ ʽʥʬʝʢʮʽʷ ʤʘʻ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʝʨʠʮʠʪʘʨʥʦʛʦ ʧʦʰʠʨʝʥʥʷ, ʱʦ ʦʪʨʠʤʘʣʦ ʤʦʨʬʦʣʦʛʽʯʥʝ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ.  

  



47 

ɸʅɸʊʆʄʆ-ʌɯɿɯʆʃʆɻɯʏʅɽ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʇʆʗɺʀ ɺɽʅʆɿʅʆɰ 

ʅɽɼʆʉʊɸʊʅʆʉʊɯ ʅʀɾʅɯʍ ʂɯʅʎɯɺʆʂ 

 

ɼʟʝʚʫʣʴʩʴʢʘ ɯʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʄʘʣʽʢʦʚ ʆʣʝʢʩʘʥʜʨ ɺʷʯʝʩʣʘʦʚʠʚʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʇʦʚʝʨʥʝʥʥʶ ʢʨʦʚʽ ʚʝʥʘʤʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʜʦ 

ʩʝʨʮʷ, ʘ ʮʝ ʥʫʣʴʦʚʘ ʪʦʯʢʘ ʢʨʦʚʦʦʙʽʛʫ, ʧʝʨʝʰʢʦʜʞʘʻ ʛʨʘʚʽʪʘʮʽʷ. ʅʠʞʥʽ ʢʽʥʮʽʚʢʠ 

ʣʶʜʠʥʠ ʙʽʣʴʰ ̔ʟʘ ʪʫʣʫʙ, ʪʦʤʫ ʚ ʾʭ ʩʫʜʠʥʘʭ, ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʜʦʚʞʠʥʫ ʪʘ ʦʙô̒ ʤ, 

ʤʽʩʪʠʪʴʩʷ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʢʨʦʚʽ, ʱʦ ʮʠʨʢʫʣʶʻ ʚ ʦʨʛʘʥʽʟʤʽ. ʇʨʠ ʮʴʦʤʫ ʦʙʩʷʛ 

ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʢʘʭ ʙʽʣʴʰʠʡ ʟʘ ʘʨʪʝʨʽʘʣʴʥʠʡ. 

ʑʦʙ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʩʣʽʜ ʟʥʘʪʠ ʬʫʥʢʮʽʾ ʚʝʥʦʟʥʦʾ ʩʠʩʪʝʤʠ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʙʦʚô̫ ʟʢʦʚʝ ʧʦʚʝʨʥʝʥʥʷ ʢʨʦʚʽ ʜʦ 

ʩʝʨʮʷ, ʱʦ ʥʘʩʘʤʧʝʨʝʜ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʝʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ʊʘʢʦʞ 

ʮʝʡ ʧʨʦʮʝʩ ʤʘʻ ʩʫʚʦʨʦ ʚʽʜʧʦʚʽʜʘʪʠ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ. ɺʝʥʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ 

ʦʧʝʨʘʪʠʚʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʨʦʚʽ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʠ ʟʤʽʥ ̔ʧʦʣʦʞʝʥʥʷ 

ʪʽʣʘ. ʅʝʦʙʭʽʜʥʦ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʮʴʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʞʣʠʚʠʡ 

ʦʨʪʦʩʪʘʪʠʯʥʠʡ ʢʦʣʘʧʩ. 

ʈʝʛʫʣʴʦʚʘʥʠʡ ʧʦʪʽʢ ʢʨʦʚʽ ʜʦ ʩʝʨʮʷ ʧʨʠ ʨʽʟʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʪʘ ʨʫʭʘʭ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʤʽʥʦʶ ʧʨʦʩʚʽʪʫ ʚʝʥ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʻʤʥ̔ ʩʪʶ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʚ 

ʮʽʣʦʤʫ. ɼʣʷ ʮʽʻʾ ʬʫʥʢʮʽʾ ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʤô̫ ʟʠ ī ʛʣʘʜʢʽ, ʷʢʽ ʘʢʪʠʚʥʦ 

ʟʤʽʥʶʶʪʴ ʧʨʦʩʚʽʪ. ʅʠʤʠ ʢʝʨʫʻ ʥʘʡʩʢʣʘʜʥʽʰʠʡ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʡ ʤʝʭʘʥʽʟʤ. 

ʗʢʱʦ ʚʝʥʠ ʪʘ ʾʭ ʩʠʩʪʝʤʠ ʨʝʛʫʣʷʮʽʾ ʟʜʦʨʦʚʽ, ʭʦʯ ʙʠ ʯʠʤ ʟʘʡʤʘʣʘʩʷ ʣʶʜʠʥʘ, ʮʷ 

ʯʫʜʦʚʦ ʪʦʥʢʘ ʨʦʙʦʪʘ ʥʝ ʧʦʤʽʪʥʘ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʥʦʚʥʠʡ ʜʚʠʛʫʥ ʢʨʦʚʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ï ʤô̫ ʟʦʚʦ-ʚʝʥʦʟʥʦ-ʣʽʤʬʘʪʠʯʥʫ ʧʦʤʧʫ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ʎʝʡ ʥʘʩʦʩ 
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ʧʨʘʮʶʻ ʷʢ ʩʝʨʮʝ, ʧʝʨʝʢʘʯʫʶʯʠ ʢʨʦʚ ʪʘ ʣʽʤʬʫ. ʆʜʥʘʢ ʩʝʨʮʝ ʩʢʦʨʦʯʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʘ ʜʣʷ ʨʦʙʦʪʠ çʩʝʨʮʷ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢè ʣʶʜʠʥʘ ʤʘʻ ʨʝʛʫʣʷʨʥʦ ʪʘ 

ʩʚʽʜʦʤʦ ʭʦʜʠʪʠ. ɯ ʪʦʜʽ ʢʨʦʚ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʧʨʦʜʦʚʞ ʜʥʷ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ 

ʩʝʨʮʷ. 

ʑʝ ʦʜʠʥ ʤʝʭʘʥʽʟʤ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʽʜʪʽʢ ʢʨʦʚʽ ʪʘ ʣʽʤʬʠ ʚʽʜ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ ï ʮʝ ʥʽʯʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʽʜʧʦʯʠʥʦʢ. ʊʨʘʜʠʮʽʡʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ 

(ʨʝʛʫʣʷʨʥʘ ʭʦʜʴʙʘ, ʜʦʩʪʘʪʥʽʡ ʚʽʜʧʦʯʠʥʦʢ, ʟʜʦʨʦʚʝ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʥʦʨʤʘʣʴʥʘ 

ʤʘʩʘ ʪʽʣʘ) ʧʦʧʝʨʝʜʞʘʶʪʴ ʚʝʥʦʟʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʢʨʦʚʽ. ʇʨʦʪʝ ʚʠʥʠʢʥʝʥʥʷ 

ʚʝʥʦʟʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʧʝʨʝʜʫʩʽʤ ʚʝʥʦʟʥʦ-ʣʽʤʬʘʪʠʯʥʦʾ, ʻ ʧʨʠʯʠʥʦʶ ʥʝ ʪʽʣʴʢʠ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʧʦʤʽʨʥʽʡ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ʅʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʡ ʩʧʝʮʠʬʽʯʥʽ ʯʠʥʥʠʢʠ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ 

ʥʝ ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʝ ʫʨʘʞʝʥʥʷ ʚʝʥ ʪʘ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʘʣʝ 

ʣʠʰʝ ʪʠʭ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʝʥʦʟʥʦʾ ʪʘ ʣʽʤʬʘʪʠʯʥʦʾ ʩʠʩʪʝʤ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʽʜʪʦʢʫ ʨʽʜʠʥʠ ʜʦ ʩʝʨʮʷ, ʘʙʦ ʟʙʽʣʴʰʫʶʪʴ ʚʝʥʦʟʥʫ 

ʻʤʥ̔ ʩʪʴ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ʊʦʙʪʦ, ʚ ʨʘʟʽ ʢʦʣʠ ʯʘʩʪʠʥʘ ʢʨʦʚʽ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʽ ʣʽʤʬʠ, ʱʦ ʪʘʤ ʫʪʚʦʨʶʻʪʴʩʷ, ʥʝ ʝʚʘʢʫʶʻʪʴʩʷ ʩʚʦʻʯʘʩʥʦ. 

ɺʝʥʠ ʪʘ ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʜʪʽʢ ʫ ʩʧʽʚʜʨʫʞʥʦʩʪʽ. ɯ ʢʦʣʠ 

ʨʦʙʦʪʘ ʚʝʥ ʥʝ ʜʦʩʪʘʪʥʷ, ʚʽʜʨʘʟʫ ʚʤʠʢʘʻʪʴʩʷ ʣʽʤʬʘʪʠʯʥʘ ʩʠʩʪʝʤʘ, ʧʨʠʡʤʘʶʯʠ ʥʘ 

ʩʝʙʝ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ. ʅʘ ʞʘʣʴ, ʤʦʞʣʠʚʦʩʪʽ ʦʙʦʭ ʩʠʩʪʝʤ ʦʙʤʝʞʝʥʽ ʽ ʧʨʠ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʚʠʥʠʢʘʻ ʚʘʞʢʠʡ ʩʪʘʥ, ʷʢʠʡ ʤʘʻ ʥʘʟʚʫ ʚʝʥʦʟʥʦ-ʣʽʤʬʘʪʠʯʥʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ. 
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ʇʆʐʂʆɼɾɽʅʅʗ ʇɽʈɽɼʅʔʆɰ ʍʈɽʉʊʆʇʆɼɯɹʅʆɰ ɿɺ'ʗɿʂʀ ʋ 

ʇɸʎɯɭʅʊɯɺ, ʑʆ ʄɸʖʊʔ ʅɸɼʄɯʈʅʋ ɺɸɻʋ 

 

ɼʨʦʢʽʥ ɸʥʜʨʽʡ ɺʽʢʪʦʨʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ 

ɹʝʨʝʟʢʘ ʄʠʢʦʣʘ ɯʚʘʥʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ɻʨʠʛʦʨʫʢ ɺʽʢʪʦʨʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʚ̔ʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. / Introductions.ʆʜʥʽʻʶ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʙʣʝʤ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ 

ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. ɿʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ ʪʨʘʚʤʫʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ, ʱʦ ʫ 

ʧʨʦʮʝʥʪʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʩʢʣʘʜʘʻ ʜʦ 50% ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ ʚʩʽʭ ʩʫʛʣʦʙʽʚ ʽ ʜʦ 

24% - ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ.  

ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚôʷʟʢʠ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ ʚʽʜ 7 ʜʦ 60% ʩʝʨʝʜ ʚʩʽʭ ʫʰʢʦʜʞʝʥʴ 

ʢʘʧʩʫʣʴʥʦ-ʟʚ'ʷʟʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʧʝʨʝʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚôʷʟʢʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʜʤʽʨʥʫ ʚʘʛʫ ʪʘ 

ʨʽʟʥʽ ʩʪʫʧʝʥʽ ʦʞʠʨʽʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. /Materials and methods. ʈʦʙʦʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʠʟʥʘʯʝʥʽʡ ʭʽʨʫʨʛʽʯʥʽʡ ʪʘʢʪʠʮʽ 

ʣʽʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʥʩʧʣʘʥʪʘʪʫ ʧʝʨʝʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚôʷʟʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʦʩʪʘʥʥʴʦʾ ʪʘ ʨʦʟʤʽʨʫ ʜʝʬʝʢʪʫ; 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ.  

ʊʨʘʚʤʦʚʘʥʽ ʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ ʧʦ 50 ʯʦʣʦʚʽʢ. ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʘʨʪʨʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠʢʠ ʧʣʘʩʪʠʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʨʫʰʝʥʥʷ 

ʙʽʦʤʝʭʘʥʽʢʠ ʭʦʜʠ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʪʘ ʾʾ ʢʦʨʝʢʮʽʾ, ʜʨʫʛʘ ʛʨʫʧʘ 

ʧʣʘʩʪʠʢʘ ʧʝʨʝʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚôʷʟʢʠ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./ Results and discussion. ɺʠʟʥʘʯʝʥʥʷ 

ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʥʘʜʤʽʨʥʫ ʚʘʛʫ ʪʘ ʨʽʟʥʽ ʩʪʫʧʝʥʽ ʦʞʠʨʽʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʧʽʜ ʯʘʩ 

ʜʠʩʧʘʥʩʝʨʠʟʘʮʽʾ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʢʦʨʝʛʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʻ ʫʩʢʣʘʜʥʝʥʥʷʤ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ, 

ʧʦʣʽʧʰʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ 

ʧʝʨʝʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚ'ʷʟʢʠ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʥʘʜʤʽʨʥʫ ʚʘʛʫ, 

ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʣʽʢʫʚʘʣʴʥʠʡ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʪʴ ʞʠʪʪʷ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʀɿʄɽʅɽʅʀʁ ʇʆʂɸɿɸʊɽʃɽʁ ʉʊʈɽʉʉ-

ʈɽɻʋʃʀʈʋʖʑʀʍ ʉʀʉʊɽʄ ʋ ʄɸʃʔʏʀʂʆɺ ʀ ɼɽɺʆʏɽʂ ɺʆ ɺʈɽʄʗ 

ɺʆɽʅʅʆʁ ɸɻʈɽʉʉʀʀ ʈʆʉʉʀʀ 

 

ʂʘʰʢʘʣʜʘ ɼʠʥʘ ɸʥʜʨʝʝʚʥʘ 

ʢ.ʙ. ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɻʋ çʀʥʩʪʠʪʫʪ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʅɸʄʅ ʋʢʨʘʠʥʳè 

ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ɺʦʝʥʥʘʷ ʘʛʨʝʩʩʠʷ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʠ ʨʘʩʪʫʱʫʶ 

ʫʛʨʦʟʫ ʞʠʟʥʠ ʠ ʙʣʘʛʦʧʦʣʫʯʠʶ ʧʦʯʪʠ 8 ʤʠʣʣʠʦʥʘʤ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʋʢʨʘʠʥʳ. 

ɼʣʠʪʝʣʴʥʳʡ ʪʨʘʚʤʠʨʫʶʱʠʡ ʩʪʨʝʩʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʦʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ, 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤʠ ʘʢʪʘʤʠ, ʚʳʥʫʞʜʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʨʠʚʦʜʠʪ ʢ ʩʨʳʚʫ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ (ʇʊʉʈ). ʈʝʘʢʮʠʷ ʥʘ ʩʪʨʝʩʩ 

ʩʚʷʟʘʥʘ ʩ ʫʩʠʣʝʥʥʦʡ ʩʝʢʨʝʮʠʝʡ ʨʷʜʘ ʛʦʨʤʦʥʦʚ, ʚʢʣʶʯʘʷ ʦʩʥʦʚʥʳʝ ʙʠʦʤʘʨʢʝʨʳ 

ʩʪʨʝʩʩʘ ʢʦʨʪʠʟʦʣ, ʧʨʦʣʘʢʪʠʥ ʠ ʩʝʨʦʪʦʥʠʥ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʫ ʚʩʝʭ ʣʠʮ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʩʪʨʝʩʩʫ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ɸʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ ʤʦʛʫʪ ʪʝ, ʫ 

ʢʦʛʦ ʧʨʦʷʚʣʷʶʪʩʷ ʫʩʠʣʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʋʢʨʘʠʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʣʠʷʥʠʶ 

ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʢʘʩʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦʮʝʥʢʠ 

ʠʭ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʢʦʤʧʝʥʩʘʪʦʨʥʦ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʤʷʛʯʝʥʠʝ ʩʪʨʝʩʩ 

ʨʝʘʢʮʠʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʡʥʳ ʥʘ ʜʝʪʝʡ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʪʨʝʩʩ-ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʫ ʧʦʜʨʦʩʪʢʦʚ ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʧʝʨʠʦʜ ʚʦʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ ʈʦʩʩʠʠ ʚ ʋʢʨʘʠʥʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 130 ʤʘʣʴʯʠʢʦʚ ʠ 109 ʜʝʚʦʯʝʢ ʚ ʚʦʟʨʘʩʪʝ 

10-17 ʣʝʪ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʢʣʠʥʠʢʝ ɻʋ çʀʆɿɼʇ 
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ʅɸʄʅè ʧʦ ʧʦʚʦʜʫ ʨʘʟʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʜʝʣʝʥʳ 2 ʛʨʫʧʧʳ 

ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʧʝʨʚʫʶ ʚʦʰʣʠ 120 

ʤʘʣʴʯʠʢʦʚ ʠ 83 ʜʝʚʦʯʢʠ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʦ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʞʝʥʠʷ ʈʦʩʩʠʠ ʚ ʋʢʨʘʠʥʫ. ɺʪʦʨʫʶ ʩʦʩʪʘʚʠʣʠ 10 

ʤʘʣʴʯʠʢʦʚ ʠ 26 ʜʝʚʦʯʝʢ, ʢʦʪʦʨʳʝ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʧʦʩʣʝ 24 ʬʝʚʨʘʣʷ 2022 ʛ. 

ʆʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ (ʂ) ʠ ʧʨʦʣʘʢʪʠʥʘ (ʇʈʃ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ (ʥʘʙʦʨʳ ʬʠʨʤʳ ɹʝʩʪ ɼʠʘʛʥʦʩʪʠʢ, ʋʢʨʘʠʥʘ), 

ʠʟʤʝʨʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʪʦʥʠʥʘ (ʉ) ʚ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʬʣʫʦʨʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ Microsoft Office, Excel, 

Statgraphics Plus 5.1. ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʪʣʠʯʠʡ ʧʨʠʤʝʥʷʣʠ ʢʨʠʪʝʨʠʡ 

ɺʠʣʢʦʢʩʦʥʘ-ʄʘʥʥʘ-ʋʠʪʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʥʠʤʘʣʘʩʴ ʧʨʠ 

pÒ0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʝʩʩ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʥʝʢʦʪʦʨʳʝ ʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʫ ʜʝʚʦʯʝʢ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʪʠʟʦʣʘ (ʥʘ 14,0 %, ʨ <0,05) 

ʥʘʠʙʦʣʝʝ ʷʨʢʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ ʛʦʨʤʦʥʦʚ (ʨʠʩ. 1). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʣʘʢʪʠʥʘ (ʥʘ 26,6 %, 

ʨ<0,03). ʇʨʦʣʘʢʪʠʥ ʚʳʧʦʣʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

ʦʢʘʟʳʚʘʝʪ ʰʠʨʦʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʷ 

ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʂ ʠ ʇʈʃ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ ʧʦʩʣʝ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʞʝʥʠʷ ʩʪʨʘʥʳ-ʘʛʨʝʩʩʦʨʘ ʚ ʋʢʨʘʠʥʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʘʢʪʠʚʘʮʠʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ 

ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʦʪʚʝʪʳ ʥʘ ʩʪʨʝʩʩ.  
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*
ʨ < 0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ 

ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʩʪʨʝʩʩ-ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʫ ʜʝʚʦʯʝʢ ʚ ʧʝʨʠʦʜ 

ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʝʩʩ ʨʝʘʣʠʟʫʶʱʠʭ 

ʩʠʩʪʝʤ ʫ ʧʘʮʠʝʥʪʦʢ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʙʥʘʨʫʞʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʨʦʚʥʷ ʩʝʨʦʪʦʥʠʥʘ ʚ 

ʢʨʦʚʠ (ʨʠʩ. 3). ʆʪʤʝʯʘʝʪʩʷ ʝʛʦ ʩʥʠʞʝʥʠʝ ʙʦʣʝʝ, ʯʝʤ ʚ 2 ʨʘʟʘ (ʨ < 0,00). ʇʨʠ ʵʪʦʤ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʂ/ʉ ʠ ʇʈʃ/ʉ. ʉʦʦʪʥʦʰʝʥʠʝ ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ 

ʠ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʂ/ʉ ʠ ʇʈʃ/ʉ, ʦʪʨʘʞʘʶʱʠʝ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʠ ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ ʩʠʩʪʝʤ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 2,5 ʠ 3,6 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ < 0,00).  

ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʧʝʨʠʦʜ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʚʦʡʥʳ ʚ ʋʢʨʘʠʥʝ, ʫ ʜʝʚʦʯʝʢ 

ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʠ 

ʩʪʨʝʩʩ, ʢʦʪʦʨʳʡ ʦʥʠ ʠʩʧʳʪʳʚʘʶʪ, ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʟʚʝʥʦ ʧʘʪʦʛʝʥʝʟʘ 

ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʝʤ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ 

ʨʝʛʫʣʷʮʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʨʝʚʦʛʘ, ʪʨʘʚʤʳ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʩʪʨʝʩʩʦʤ, ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʞʝʥʱʠʥ. 
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ʋ ʤʘʣʴʯʠʢʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʚʦʯʝʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ 

ʛʦʨʤʦʥʦʚ ʧʦʩʣʝ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʞʝʥʠʷ ʩʪʨʘʥʳ-ʘʛʨʝʩʩʦʨʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ (ʨʠʩ. 2).  

 
*
ʨ < 0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ 

ʈʠʩ. 2. ʇʦʢʘʟʘʪʝʣʠ ʩʪʨʝʩʩ-ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʫ ʤʘʣʴʯʠʢʦʚ ʚ ʧʝʨʠʦʜ 

ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 

ɼʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʙʥʘʨʫʞʝʥʳ ʩʦ 

ʩʪʦʨʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʦʪʦʥʠʥʘ (ʨʠʩ. 3), ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪʩʷ ʚ 3 ʨʘʟʘ (ʨ<0,00) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ.  

 

*ʨ < 0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ 

ʈʠʩ. 3. ʋʨʦʚʝʥʴ ʩʝʨʦʪʦʥʠʥʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʝʨʠʦʜ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 
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ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʫʨʦʚʥʷʭ ʢʦʨʪʠʟʦʣʘ ʠ 

ʧʨʦʣʘʢʪʠʥʘ, ʠʥʜʝʢʩʳ ʘʜʘʧʪʘʮʠʠ ʂ/ʉ ʇʈʃ/ʉ ʫ ʤʘʣʴʯʠʢʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 6,1 ʠ 4,3 ʨʘʟʘ (ʨ < 0,00), ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʫʛʥʝʪʝʥʠʝʤ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɺʳʚʦʜʳ 

1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʪʨʝʩʩ-ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʫ ʜʝʚʦʯʝʢ ʠ ʤʘʣʴʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʞʠʣʠ ʨʘʟʥʳʝ 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʚʳʝ ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʝʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʚ 

ʋʢʨʘʠʥʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʨʝʛʫʣʷʮʠʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫ 

ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ.  

2. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʷʚʣʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʘʮʠʷ ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ ʛʦʨʤʦʥʦʚ ï ʢʦʨʪʠʟʦʣʘ ʠ ʧʨʦʣʘʢʪʠʥʘ ʫ ʜʝʚʦʯʝʢ, 

ʦʙʩʣʝʜʫʝʤʳʭ ʚʦ ʚʨʝʤʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʞʝʥʠʷ ʈʦʩʩʠʠ ʚ ʋʢʨʘʠʥʫ.  

3. ʆʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʝʨʦʪʦʥʠʥʘ ʚ 

ʢʨʦʚʠ - ʧʦʢʘʟʘʪʝʣʷ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ.  

4. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʜʠʩʙʘʣʘʥʩʘ ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ ʠ 

ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʘʜʘʧʪʘʮʠʠ: ʂ/ʉ ʠ ʇʈʃ/ʉ.  

5. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʚʦʯʢʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʪʨʝʩʩʦʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʨʦʠʩʭʦʜʷʱʠʤ ʩʦʙʳʪʠʷʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʷ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʞʝʥʠʷ ʈʦʩʩʠʠ ʚ ʋʢʨʘʠʥʫ. 

6. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʫʰʝʥʠʠ 

ʘʜʘʧʪʘʮʠʦʥʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʝʨʠʦʜ ʚʦʝʥʥʦʡ 

ʘʛʨʝʩʩʠʠ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʩʣʝʜʫʶʱʝʤʫ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʇʊʉʈ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʅɸɼɸʅʅʗ ʇɸʃɯɸʊʀɺʅʆɰ ɼʆʇʆʄʆɻʀ 

ʍɺʆʈʀʄ ʅɸ ɼɽʄɽʅʎɯʖ 

 

ʃʽʪʚʠʥʦʚʘ ɸʥʘʩʪʘʩʽʷ ʄʠʭʘʡʣʽʚʥʘ, 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ 

cʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙ, PhD 

ʇʦʥʦʤʘʨʝʥʢʦ ʆʢʩʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ɻʘʨʤʘʰ ɯʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʠ 6 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʙʣʠʟʴʢʦ 600 ʪʠʩʷʯ ʣʶʜʝʡ ʧʦʪʨʝʙʫʶʪʴ 

ʧʘʣʽʘʪʠʚʥʦʾ ʪʘ ʭʦʩʧʽʩʥʦʾ ʜʦʧʦʤʦʛʠ. ʃʠʰʝ 5% ʟ ʥʠʭ ʤʘʶʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʾʾ ʚ 

ʫʤʦʚʘʭ ʩʪʘʮʽʦʥʘʨʫ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʛʨʫʧʦʶ ʧʘʣʽʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ ʻ ʣʶʜʠ 

ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʭʨʦʥʽʯʥʽ ʧʨʦʛʨʝʩʫʶʯʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʦʥʢʦʣʦʛʽʯʥʽ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʩʚʽʪʣʝʥʥʷ ʧʨʦʙʣʝʤ ʥʘʜʘʥʥʷ ʧʘʣʽʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ 

ʭʚʦʨʠʤ ʥʘ ʜʝʤʝʥʮʽʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɹʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʧʫʙʣʽʢʘʮʽʡ Erel M. et al., 2017; Weisbrod et al., 2022; Eisenmann Y. et 

al.,2020; Malhi R. et al., 2021; King NB. Et al. 2013. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʝʤʝʥʮʽʷ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ. 

ɼʝʤʝʥʮʽʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʦʩʢʽʣʴʢʠ 

ʧʨʦʪʽʢʘʻ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʩʣʘʙʦʫʤʩʪʚʘ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʽʥʚʘʣʽʜʥʦʩʪʽ ʽ, ʚʨʝʰʪʽ ʨʝʰʪ, 

ʧʦʚʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ [1]. 

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʥʘʜʘʥʥʷ ʧʘʣʽʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʥʘ ʜʝʤʝʥʮʽʶ 

ʩʧʽʚʧʘʜʘʶʪʴ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʘʣʽʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʝʪʦʶ ʪʘʢʦʾ ʜʦʧʦʤʦʛʠ ʧʝʨʰʦʯʝʨʛʦʚʦ ʻ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʘ, ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʪʘ ʥʘʜʘʥʥʷ ʭʚʦʨʦʤʫ 
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ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʥʦʛʦ ʨʽʚʥʷ ʢʦʤʬʦʨʪʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ. 

ʇʘʣʽʘʪʠʚʥʫ ʜʦʧʦʤʦʛʫ ʭʚʦʨʠʤ ʥʘ ʜʝʤʝʥʮʽʶ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ 

2 ʚʠʜʠ - ʦʩʥʦʚʥʘ ʧʘʣʽʘʪʠʚʥʘ ʜʦʧʦʤʦʛʘ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ. ʆʩʥʦʚʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʘʣʽʘʪʠʚʥʦʤʫ ʧʽʜʭʦʜʽ, ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘ ʧʘʮʽʻʥʪʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʧʘʣʽʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʩʽʭ ʚʠʜʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʦʛʣʷʜʫ 

ʟʘ ʭʚʦʨʠʤ. ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʧʘʣʽʘʪʠʚʥʘ ʜʦʧʦʤʦʛʘ ʥʘʜʘʻʪʴʩʷ ʧʘʮʽʻʥʪʘʤ ʽʟ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤʠ, ʢʦʤʧʣʝʢʩʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ɺʦʥʘ ʧʦʪʨʝʙʫʻ ʛʣʠʙʰʠʭ ʟʥʘʥʴ ʪʘ 

ʥʘʚʠʯʦʢ, ʪʦʤʫ ʥʘʜʘʻʪʴʩʷ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʧʘʣʽʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʫ ʪʽʩʥʽʡ ʩʧʽʚʧʨʘʮʽ 

ʟ ʣʽʢʘʨʷʤʠ ʽʥʰʠʭ ʧʨʦʬʽʣʝʡ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʜʽʾ ʪʘ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ 

ʜʝʤʝʥʮʽʾ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʧʘʣʽʘʪʠʚʥʦʾ 

ʜʦʧʦʤʦʛʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʣʝʛʢʠʤʠ ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʙʫʜʫʪʴ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʥʘʜʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʜʘʪʥʦʩʪʝʡ, ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʷʢʦʩʪʽ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʨʘʞʝʥʦʶ ʜʝʤʝʥʮʽʻʶ 

ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʩʪʚʦʨʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ 

ʜʣʷ ʭʚʦʨʦʛʦ ʪʘ ʡʦʛʦ ʨʦʜʠʥʠ. ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʧʦʯʘʪʦʢ ʥʘʜʘʥʥʷ ʧʘʣʽʘʪʠʚʥʦʾ 

ʜʦʧʦʤʦʛʠ ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʦʟʧʦʯʘʪʠʤ ʽʟ ʩʘʤʦʛʦ ʤʦʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ, 

ʪʦʙʪʦ ʢʦʣʠ ʧʘʮʽʻʥʪ ʱʝ ʟʜʘʪʝʥ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʦʙʛʦʚʦʨʝʥʥʽ ʧʣʘʥʽʚ ʣʽʢʫʚʘʥʥʷ, 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʧʦʪʨʝʙʠ ʪʘ ʦʩʦʙʠʩʪʽ ʧʝʨʝʢʦʥʘʥʥʷ.  

ʋ ʤʽʨʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʜʝʤʝʥʮʽʾ ʧʘʮʽʻʥʪʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʟʘʣʝʞʥʠʤʠ ʚʽʜ 

ʦʪʦʯʫʶʯʠʭ ʫ ʧʠʪʘʥʥʷʭ ʜʦʛʣʷʜʫ ʪʘ ʣʽʢʫʚʘʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʧʘʮʽʻʥʪʠ ʨʽʜʢʦ 

ʚʠʩʣʦʚʣʶʶʪʴ ʚʝʨʙʘʣʴʥʦ ʩʚʦʾ ʧʦʪʨʝʙʠ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʧʝʨʝʧʦʥʦʶ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ [2]. 

ɺ ʦʩʪʘʥʥʽ 6-12 ʤʽʩʷʮʽʚ ʞʠʪʪʷ ʧʘʮʽʻʥʪʠ ʟ ʜʝʤʝʥʮʽʻʶ ʥʘʡʯʘʩʪʽʰʝ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʦʙʤʝʞʝʥʴ ʨʫʭʣʠʚʦʩʪʽ ʪʘ ʙʦʣʶ [3]. ɿʤʝʥʰʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʫʪʦʩʪʽ, ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʨʦʟʚʠʪʢʫ 

ʧʨʦʣʝʞʥʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʠʟʢʦʶ ʩʠʤʧʪʦʤʽʚ, ʚʢʣʶʯʘʶʯʠ ʙʽʣʴ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʢʦʤʫʥʽʢʘʪʠʚʥʠʤ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʤ ʜʝʬʽʮʠʪʦʤ ʟʘʜʣʷ ʚʯʘʩʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʤʽʥʠ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʢʘʣʫ ʦʮʽʥʢʠ ʙʦʣʶ 

ʧʨʠ ʧʨʦʛʨʝʩʫʶʯʽʡ ʜʝʤʝʥʮʽʾ (PAINAD) [4]. ʐʢʘʣʘ PAINAD ʦʮʽʥʫʻ 5 ʢʨʠʪʝʨʽʾʚ 
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ʚʠʨʘʟ ʦʙʣʠʯʯʷ, ʜʠʭʘʥʥʷ, ʥʝʛʘʪʠʚʥʽ ʟʚʫʢʠ, ʨʫʭʠ ʪʽʣʘ ʽ ʧʦʪʨʝʙʘ ʫ ʚʽʜʚʦʣʽʢʘʥʥʽ. 

ʂʦʞʝʥ ʧʫʥʢʪ ʦʮʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 2 ʙʘʣʽʚ. ʗʢʱʦ ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʜʘʻ 0 

ʙʦʣʶ ʥʝʤʘʻ, 10 - ʩʠʣʴʥʠʡ ʙʽʣʴ. ʈʝʛʫʣʷʨʥʘ ʦʮʽʥʢʘ ʙʦʣʶ ʜʦʧʦʤʘʛʘʻ ʚʯʘʩʥʦ ʥʘʜʘʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʦʙôʻʤ ʪʝʨʘʧʽʾ ʪʘ ʧʦʣʝʛʰʠʪʠ ʩʪʨʘʞʜʘʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʭʚʦʨʠʭ ʥʘ ʜʝʤʝʥʮʽʶ. ʆʢʨʽʤ ʪʦʛʦ ʪʨʠʚʘʣʠʡ ʙʽʣʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʘʢʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʷʢ ʪʘʭʽʢʘʨʜʽʷ, ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʪʨʝʙʠ ʤʽʦʢʘʨʜʘ ʚ ʢʠʩʥʽ, ʟʤʽʥʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʷ, ʱʦ 

ʙʝʟʫʤʦʚʥʦ ʜʦʜʘʪʢʦʚʦ ʧʦʛʽʨʰʫʻ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ [5]. ʈʝʛʫʣʷʨʥʘ ʧʦʤʽʨʥʘ 

ʨʫʭʣʠʚʽʩʪʴ, ʬʽʟʽʦʪʝʨʘʧʽʷ, ʤʘʩʘʞ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʫ ʷʢʦʩʪʽ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʨʦʟʚʠʪʢʫ ʙʦʣʶ. 

ɺʠʩʥʦʚʢʠ. ɼʝʤʝʥʮʽʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. 

ʇʨʽʦʨʠʪʝʪʥʽʩʪʴ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʧʘʣʽʘʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʘʜʽʾ ʪʘ 

ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʜʝʤʝʥʮʽʾ. ʆʙʤʝʞʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʪʘ ʙʽʣʴ - ʦʩʥʦʚʥʽ 

ʩʪʨʘʞʜʘʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʦʩʪʘʥʥʽ 6-12 ʤʽʩʷʮʽʚ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʜʝʤʝʥʮʽʻʶ. 

ɺʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʙʦʣʶ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʦʣʝʛʰʝʥʥʷ ʩʪʘʥʫ 

ʭʚʦʨʠʭ ʥʘ ʧʨʦʛʨʝʩʫʶʯʫ ʜʝʤʝʥʮʽʶ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. ʐʢʘʣʘ PAINAD ʻ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʙʦʣʶ 

ʭʚʦʨʠʭ ʥʘ ʜʝʤʝʥʮʽʶ. ʇʦʤʽʨʥʘ ʨʫʭʣʠʚʽʩʪʴ, ʬʽʟʽʦʪʝʨʘʧʽʷ, ʤʘʩʘʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤʠ ʫ ʷʢʦʩʪʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʙʦʣʶ. 
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ʃɯʂɸʈ - ʌɯʃʆʉʆʌ: ɸɼɾɽ ʅɽʄɸɭ ɺɽʃʀʂʆɰ ʈɯɿʅʀʎɯ ʄɯɾ 

ʄʋɼʈɯʉʊʖ ʊɸ ʄɽɼʀʎʀʅʆʖ 

 

ʃʫʮʝʥʢʦ ʇʘʚʣʦ ʇʘʚʣʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯI ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʗʨʦʰ ʂʩʝʥʽʷ ɯʛʦʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʈʦʤʘʥʦʚ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɺʘʩʠʣʴʻʚʘ ʉʦʬʽʷ ɯʚʘʥʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʎʘʨʴʦʚʘ ʂʘʪʝʨʠʥʘ ɸʥʜʨʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɿʘʙʫʜʴʢʦ ɭʣʠʟʘʚʝʪʘ ʉʝʨʛʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɼʘʚʠʜʝʥʢʦ ʇʦʣʽʥʘ ɼʘʥʠʣʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʂʦʨʦʭʦʚʘ ʄʘʨʽʷ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʉʘʯʝʥʢʦ ɼʘʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɼʦʙʨʝ ʚʽʜʦʤʝ ʧʨʠʩʣʽʚô̫ , ʱʦ ʚʩʽ ʧʦʝʪʠ ʟʘʟʚʠʯʘʡ 

ʤʘʶʪʴ ʜʝʥʥʫ ʨʦʙʦʪʫ, ʪʦʤʫ ʱʦ, ʥʝʤʦʞʣʠʚʦ ʟʘʨʦʙʠʪʠ ʥʘ ʞʠʪʪʷ ʧʨʦʩʪʦ 

ʥʘʧʠʩʘʥʥʷʤ ʚʽʨʰʽʚ. ʍʪʦʩʴ ʤʦʞʝ ʟʘʧʝʨʝʯʠʪʠ, ʱʦ ʮʝ ʜʦʙʨʝ ʧʦʝʪʠ ʤʘʶʪʴ ʟʥʘʯʫʱʫ 

ʨʦʙʦʪʫ, ʦʢʨʽʤ ʥʘʧʠʩʘʥʥʷ ʚʽʨʰʽʚ, ʪʦʤʫ ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʨʝʘʣʴʥʦʾ ʫʯʘʩʪʽ ʚ ʞʠʪʪʽ ʡ 

ʱʦʜʝʥʥʦ. ɿʚʽʜʢʠ ʙʝʨʫʪʴʩʷ ʚʽʨʰʽ, ʷʢ ʥʝ ʟ ʧʦʚʩʷʢʜʝʥʥʦʾ ʟʫʩʪʨʽʯʽ ʟ ʞʠʪʪʷʤ? ʊʘʢʘ 

ʟʥʘʯʫʱʘ ʨʦʙʦʪʘ, ʤʦʞʝ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʥʘʪʭʥʝʥʥʷ, ʱʦʙ ʧʦʝʪʠ ʤʦʛʣʠ ʟʥʦʚʫ 

ʧʠʩʘʪʠ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ, ʢʝʨʫʶʯʠʩʴ ʥʘʡʩʠʣʴʥʽʰʠʤʠ 

ʧʦʰʪʦʚʭʘʤʠ ʩʚʦʾʭ ʩʝʨʜʝʮʴ. 

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ʈʦʣʴ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ (ʥʘʧʨʠʢʣʘʜ, ʬʽʣʦʩʦʬʽʾ, 

ʙʽʦʝʪʠʢʠ, ʣʽʪʝʨʘʪʫʨʠ, ʤʫʟʠʢʠ, ʪʝʘʪʨʫ, ʨʝʣʽʛʽʾ, ʘʥʪʨʦʧʦʣʦʛʽʾ) ʫ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ 

ʦʙʛʦʚʦʨʶʚʘʣʘʩʷ ʜʦʚʛʦ ʡ ʥʘʧʦʣʝʛʣʠʚʦ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʣʽʪʴ. ʉʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ 
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ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ, ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ 

ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʧʨʠʷʪʠ ʛʣʠʙʰʦʤʫ ʨʽʚʥʶ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ, 

ʘ ʪʘʢʦʞ ʜʦʧʦʤʦʛʪʠ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʩʧʽʚʯʫʪʪʷ, ʝʤʧʘʪʽʾ ʪʘ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʦʛʦ 

ʤʽʨʢʫʚʘʥʥʷ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘʧʠʩʘʥʥʷ ʪʘ ʯʠʪʘʥʥʷ ʚʽʨʰʽʚ (ʷʢ ʧʨʠʢʣʘʜ 

ʦʩʦʙʠʩʪʦʛʦ ʟʘʥʷʪʪʷ ʛʫʤʘʥʽʪʘʨʥʠʤʠ ʥʘʫʢʘʤʠ) ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʜʦʩʷʛʪʠ ʮʠʭ ʮʽʣʝʡ 

ʥʝ ʣʠʰʝ ʚ ʥʘʰʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʘʣʝ ʡ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ ʪʘ ʢʫʣʴʪʫʨʘʤʠ 

ʩʚʽʪʫ ʟʘʛʘʣʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʊʝʦʨʝʪʠʯʥʽ: ʦʛʣʷʜ ʪʘ 

ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ, ʧʫʙʣʽʮʠʩʪʠʯʥʦʾ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʇʦʝʟʽʷ ʜʦʧʦʤʦʛʘʻ 

ʟʨʦʙʠʪʠ ʣʽʢʘʨʽʚ ʩʧʽʚʯʫʪʣʠʚʽʰʠʤʠ, ʝʤʧʘʪʠʯʥʽʰʠʤʠ ʪʘ ʢʨʘʱʠʤʠ ʩʣʫʭʘʯʘʤʠ ʫ 

ʩʧʽʣʢʫʚʘʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ ʯʠ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. 

ʄʝʜʠʮʠʥʘ ʟʘʙʝʟʧʝʯʫʻ ʙʘʛʘʪʦ ʧʦʚʩʷʢʜʝʥʥʠʭ ʟʫʩʪʨʽʯʝʡ ʽʟ çʨʝʘʣʴʥʠʤè 

ʩʚʽʪʦʤ, ʽ ʷʢ ʣʽʢʘʨʽ ʤʠ ʤʘʻʤʦ ʧʨʠʚʽʣʝʡ ʟʥʘʪʠ ʽʥʪʠʤʥʽ ʧʦʜʨʦʙʠʮʽ ʙʘʛʘʪʴʦʭ ʞʠʪʪʽʚ. 

ʊʘʢʘ ʙʣʠʟʴʢʽʩʪʴ ʚʽʜʢʨʠʚʘʻ ʙʘʛʘʪʦ ʽʩʪʦʨʽʡ, ʷʢʽ ʥʝ ʜʦʚʽʨʷʶʪʴʩʷ ʙʽʣʴʰʦʩʪʽ. ɼʣʷ 

ɺʽʣʴʷʤʘ ʂʘʨʣʦʩʘ ɺʽʣʴʷʤʩʘ ʤʝʜʠʮʠʥʘ çʙʫʣʘ ʡʦʛʦ ʾʞʝʶ ʪʘ ʥʘʧʦʻʤ, ʱʦ ʜʦʟʚʦʣʠʣʠ 

ʡʦʤʫ ʧʠʩʘʪʠè.  

ʆʜʥʘʢ ʪʘʢʘ ʙʣʠʟʴʢʽʩʪʴ ʥʝʩʝ ʟ ʩʦʙʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽ ʧʦʚʘʛʫ. ʗʢ ʣʽʢʘʨʽʚ, ʥʘʩ ʚʯʘʪʴ ʜʠʚʠʪʠʩʷ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ 

ʩʧʽʣʢʫʚʘʪʠʩʷ ʭʦʣʦʜʥʦ, ʦʙô̒ʢʪʠʚʥʦ ʪʘ ʚʽʜʩʪʦʨʦʥʝʥʦ. çʎʝʡ 66-ʨʽʯʥʠʡ ʯʦʣʦʚʽʢ ʙʫʚ 

ʫ ʩʚʦʻʤʫ ʟʚʠʯʘʡʥʦʤʫ ʩʪʘʥʽ ʟʜʦʨʦʚô̫  ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʜʚʘ ʜʥʽ ʪʦʤʫ ʥʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʛʝʤʘʪʫʨʽʶ ʪʘ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʚ ʥʠʨʢʘʭ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ, ʷʢʝ ʙʫʣʦ ʚʟʷʪʦ ʥʘ ʙʽʦʧʩʽʶ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤè. 

ʏʘʩʪʢʦʚʦ ʮ̔  ʩʣʦʚʘ ʛʦʚʦʨʷʪʴʩʷ ʟ ʧʦʚʘʛʦ  ʁʜʦ ʧʘʮʽʻʥʪʘ, ʘ ʯʘʩʪʢʦʚʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʥʘʣʝʞʥʦʾ ʝʤʦʮʽʡʥʦʾ ʜʠʩʪʘʥʮʽʾ.  

ɯ ʪʘʢ ʤʘʻ ʙʫʪʠ, ʷʢʱʦ ʤʠ ʭʦʯʝʤʦ ʧʨʘʮʶʚʘʪʠ ʷʢ ʧʨʦʬʝʩʽʦʥʘʣʠ. ɸʣʝ, ʷʢ 

ʟʘʟʥʘʯʠʚ ɽʜʤʫʥʜ ʇʝʣʣʝʛʨʽʥʦ ʧʦʥʘʜ ʪʨʠ ʜʝʩʷʪʠʣʽʪʪʷ ʪʦʤʫ, ʤʦʞʥʘ çʚʠʛʣʷʜʘʪʠ 

ʯʫʪʪʻʚʦè, ʪʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: çʅʘʚʽʱʦ ʣʽʢʘʨʷʤ ʮʝ ʧʦʪʨʽʙʥʦ ʽ ʷʢʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʻ/ʤʦʞʝ ʚʽʜʽʛʨʘʪʠ ʚ ʮʴʦʤʫ ʧʦʝʟʽʷ?è 

ɼʘʣʽ ʇʝʣʣʝʛʨʽʥʦ ʢʘʞʝ, ʱʦ çʄʝʜʠʮʠʥʘ ʙʝʟ ʩʧʽʚʯʫʪʪʷ - ʮʝ ʧʨʦʩʪʦ 
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ʪʝʭʥʦʣʦʛʽʷ, ʣʽʢʫʚʘʥʥʷ ʙʝʟ ʟʮʽʣʝʥʥʷ; ʣʽʪʝʨʘʪʫʨʘ ʙʝʟ ʧʦʯʫʪʪʽʚ - ʮʝ ʧʨʦʩʪʦ 

ʨʝʧʦʨʪʘʞ, ʜʦʩʚʽʜ ʙʝʟ ʩʝʥʩʫ. ɼʠʚʠʪʠʩʷ ʟʽ ʩʧʽʚʯʫʪʪʷʤ - ʮʝ ʚʝʨʰʠʥʘ ʤʠʩʪʝʮʪʚʘ ʷʢ 

ʜʣʷ ʤʝʜʠʮʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʣʽʪʝʨʘʪʫʨʠ; ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʙʦʨʦʪʴʙʽ - ʮʝ ʤʦʨʘʣʴ, ʷʢʫ 

ʚʦʥʠ ʧʦʜʽʣʷʶʪʴè.  

ɹʫʣʦ ʧʦʤʽʯʝʥʦ, ʯʘʩʪʦ ʚ ʢʦʤʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʱʦ ʤʦʣʦʜʽ ʩʪʫʜʝʥʪʠ-ʽʜʝʘʣʽʩʪʠ 

ʚʩʪʫʧʘʶʪʴ ʜʦ ʤʝʜʠʮʠʥʠ ʟ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʣʠʰʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʙʠʪʠ 

ʤʠʩʪʝʮʪʚʦ ʟ ʥʝʾ ʽ ʟʘʤʽʥʠʪʠ ʥʘʫʢʦʶ ʪʘ ʪʝʭʥʽʢʦʶ. ʃʠʰʝ ʯʝʨʝʟ ʨʦʢʠ ʩʪʘʨʽʶʯʽ ʣʽʢʘʨʽ 

ʤʦʞʫʪʴ ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʧʘʮʽʻʥʪʠ (ʘ ʪʘʢʦʞ ʥʘʰʽ ʢʦʣʝʛʠ ʣʽʢʘʨʽ ʪʘ ʩʪʘʞʝʨʠ) ʯʘʩʪʦ 

ʭʦʯʫʪʴ ʽ ʧʦʪʨʝʙʫʶʪʴ ʥʝ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʢʽʚ ʽ ʥʘʫʢʦʚʠʭ ʧʦʷʩʥʝʥʴ, ʘ ʩʧʽʚʯʫʪʪʷ, 

ʝʤʧʘʪʽʾ ʪʘ ʨʦʟʫʤʽʥʥʷ. ɿʫʩʠʣʣʷʤʠ ʦʩʪʘʥʥʽʭ ʡ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʦʡ ʛʫʤʘʥʽʩʪʠʯʥʠʡ 

ʜʫʭ, ʷʢʠʡ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʥʘʤʘʛʘʶʪʴʩʷ ʟʘʤʽʥʠʪʠ ʭʦʣʦʜʥʠʤʠ ʚʽʜʩʪʦʨʦʥʝʥʠʤʠ 

ʤʝʜʠʯʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʪʘ ʬʘʢʪʘʤʠ ʚ ʤʘʥʝʨʽ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʢʦʣʝʛʘʤʠ 

ʪʘ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ï ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ.  

ɸʣʝ, ʥʘ ʱʘʩʪʷ, ʜʝʜʘʣʽ ʙʽʣʴʰʠʡ ʘʢʮʝʥʪ ʥʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢʘʭ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫ ʤʝʜʠʯʥʠʭ h ʢʦʣʘʭ ʪʘ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʚ ʦʨʜʠʥʘʪʫʨʽ, ʱʦ ʩʪʘ̒ 

ʮʽʥʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʬʦʨʤʫʚʘʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ. ʄʠ ʥʘʟʠʚʘʻʤʦ ʮʽ 

ʟʫʩʠʣʣʷ çʧʽʜʪʨʠʤʢʦʶ ʛʫʤʘʥʽʟʤʫè, ʪʦʯʥʽʰʝ, ʧʽʜʪʨʠʤʢʦʶ ʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ 

ʥʝ ʣʠʰʝ ʦʙô̒ ʜʥʫʶʪʴ ʥʘʩ ʷʢ ʣʶʜʝʡ, ʷʢ-ʦʪ ʩʧʽʚʯʫʪʪʷ, ʝʤʧʘʪʽʷ, ʜʦʚʽʨʘ, ʯʝʩʥʽʩʪʴ, 

ʘʣʴʪʨʫʾʟʤ ʪʘ ʟʘʣʫʯʝʥʝ ʩʧʽʣʢʫʚʘʥʥʷ, ʘʣʝ ʡ ʪʽ, ʷʢʽ ʪʘʢʦʞ ʧʦʩʪʽʡʥʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ 

ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ ʷʢ ʚʘʞʣʠʚʽ ʢʦʤʧʦʥʝʥʪʠ ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʣʽʢʘʨʝʤ ʽ ʧʘʮʽʻʥʪʦʤ, 

ʫʯʠʪʝʣʴ-ʫʯʝʥʴ/ʥʘʩʪʘʚʥʠʢ ï ʩʪʦʩʫʥʢʠ ʟ ʧʽʜʦʧʽʯʥʠʤʠ ʪʘ ʩʪʦʩʫʥʢʠ ʟ ʥʘʰʠʤʠ 

ʢʦʣʝʛʘʤʠ, ʪʦʙʪʦ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ. 

ʋ ʮ̔ʡ ʨʦʙʦʪʽ ʤʠ ʩʪʚʝʨʜʞʫʻʤʦ, ʱʦ ʥʘʧʠʩʘʥʥʷ ʪʘ ʯʠʪʘʥʥʷ ʚʽʨʰʽʚ 

(ʫʩʚʽʜʦʤʣʝʥʦ) ʟʘʦʭʦʯʫʻ ʥʘʩ (ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ) ʙʫʪʠ ʢʨʘʱʠʤʠ ʣʽʢʘʨʷʤʠ, 

ʧʝʜʘʛʦʛʦʤʠ, ʜʨʫʟʷʤʠ ʪʘ ʟʨʝʰʪʦʶ ʣʶʜʴʤʠ. ɼʣʷ ʽʥʰʠʭ ʩʬʝʨ, ʪʝ ʩʘʤʝ ʤʦʞʝ 

ʩʪʦʩʫʚʘʪʠʩʷ ʽʥʰʦʾ ʛʘʣʫʟʽ ʤʠʩʪʝʮʪʚʘ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ, ʷʢʘ ʧʦʜʽʙʥʠʤ ʯʠʥʦʤ 

ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʫʩʚʽʜʦʤʣʝʥʦ ʪʘ ʩʝʨʡʦʟʥʦ. 

ɺʘʞʣʠʚʽʩʪʴ ʧʦʝʟʽʾ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʥʝʩʦʢ ʜʝʷʢʠʭ ʣʽʢʘʨʽʚ-ʧʦʝʪʽʚ ʧʨʦʪʷʛʦʤ ʩʪʦʣʽʪʴ ʽ ʥʘ ʟʫʩʠʣʣʷ 

ʤʝʜʠʯʥʠʭ ʞʫʨʥʘʣʽʚ, ʱʦ ʧʫʙʣʽʢʫʶʪ ɹʧʦʝʟʽʶ, ʤʠ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 
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çʤʝʜʠʯʥʦʾè ʧʦʝʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ, ʷʢʘ ʧʫʙʣʽʢʫʻʪʴʩʷ ʩʴʦʛʦʜʥʽ, ʥʘʧʠʩʘʥʘ ʧʦʝʪʘʤʠ 

ʧʦʟʘ ʧʨʦʬʝʩʽʻʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ ̔  ʱʦ ʣʽʢʘʨʽ ʪʘʢʦʞ ʥʝ ʧʠʰʫʪʴ, ʽ ʥʝ ʯʠʪʘʶʪʴ 

ʙʘʛʘʪʦ ʚʽʨʰʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʪʦʤʫ, ʱʦ ʪʽ ʣʽʢʘʨʽ, ʷʢʽ ʧʠʰʫʪʴ ʚʽʨʰʽ, ʤʝʥʰʝ 

ʪʫʨʙʫʶʪʴʩʷ ʧʨʦ ʧʫʙʣʽʢʘʮʽʶ ʩʚʦʾʭ ʟʫʩʠʣʴ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʯʠʪʘʯʽʚ. ɸʙʦ, 

ʷʢʱʦ ʣʽʢʘʨʽ ʭʦʯʫʪʴ ʨʦʟʧʦʚʽʩʪʠ ʽʩʪʦʨʽʶ, ʚʦʥʠ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʥʘʧʠʰʫʪʴ 

ʨʦʟʧʦʚʽʜʴ, ʘ ʥʝ ʚʽʨʰ. 

ʉʝʤ ɻʝʤʽʣʣ, ʧʦʝʪ ʽ ʚʠʜʘʚʝʮʴ ʚʽʨʰʽʚ, ʢʘʞʝ, ʱʦ çʄʦʚʘ - ʘ ʦʪʞʝ, ̔  ʟʥʘʥʥʷ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʣʫʭʘʥʥʷ. ʉʣʫʭʘʪʠ ʦʟʥʘʯʘʻ ʟʥʘʪʠ ʽ ʙʘʯʠʪʠ. ʉʧʦʯʘʪʢʫ ʤʠ 

ʩʣʫʭʘʻʤʦ. ɯ ʪʦʜʽ ʤʠ ʥʘʟʠʚʘʻʤʦ é ʧʦʝʟʽʷ ï ʮʝ ʪʦʨʛʽʚʣʷ ʜʫʭʦʤè. ɸʙʦ, ʷʢ ʩʢʘʟʘʚ 

ʽʥʰʠʡ ʧʦʝʪ, ɻʝʡʜʝʥ ʂʝʨʨʫʪ, çɺʽʨʰ ʘʚʪʝʥʪʠʯʥʠʡ, ʪʦʤʫ ʱʦ ʷ ʟʥʘʶ ʤʽʩʮʝ ʪʘ ʯʘʩ, 

ʧʨʦ ̫ʢʽ ʷ ʧʠʰʫ, ʽ ʷ ʟʥʘʶ ʩʝʙʝ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʴ ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ é 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʩʚʽʜʫ. ɹʘʯʠʪʠ, ʯʫʪʠ, ʚʽʜʯʫʚʘʪʠè. ʍʽʙʘ 

ʣʽʢʘʨʽʚ ʥʝ ʮʴʦʛʦ ʥʘʚʯʘʶʪʴ ʨʦʙʠʪʠ ð ʩʣʫʭʘʪʠ, ʙʘʯʠʪʠ, ʥʘʟʠʚʘʪʠ? ɸʣʝ çʚʠʛʣʷʜʘʪʠ 

ʯʫʪʪʻʚʦè ʟʘʟʚʠʯʘʡ ʥʝ ʚʯʘʪʴ ʫ ʤʝʜʠʯʥʠʭ ʰʢʦʣʘʭ ʽ ʧʨʦʛʨʘʤʘʭ ʥʘʚʯʘʥʥʷ ʚ 

ʨʝʟʠʜʝʥʪʫʨʽ. ʅʘʪʦʤʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʥʘʚʯʘʶʪʴ ʜʫʤʘʪʠ ʡ ʙʘʯʠʪʠ ʦʙô̒ ʢʪʠʚʥʦ, 

ʥʘʜʘʚʘʪʠ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦ ʡ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʤ ʽ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʛʨʘʤʘʤ. 

ʏʠ ʤʦʞʝ ʧʦʝʟʽʷ ʜʦʧʦʤʦʛʪʠ ʧʨʘʢʪʠʢʫʶʯʠʤ ʩʧʝʮʽʘʣʽʩʪʘʤ ʚʽʜʯʫʪʠ ʙʽʣʴʰʝ 

ʩʧʽʚʯʫʪʪʷ, ʝʤʧʘʪʽʾ ʯʠ ʙʫʪʠ ʢʨʘʱʠʤʠ ʩʣʫʭʘʯʘʤʠ? ʄʠ ʨʦʙʠʤʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʧʦʝʟʽʷ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʟʤʽʥʶʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʷʢ ʧʦʝʪʘ, ʪʘʢ ʽ ʯʠʪʘʯʘ 

ʱʦʜʦ ʥʘʚʯʘʥʥʷ, ʧʽʟʥʘʥʥʷ ʪʘ ʙʘʯʝʥʥʷ ̔, ʟʨʝʰʪʦʶ, ʽʤʝʥʫʚʘʥʥʷ.  

ʊʦʤʫ ʱʦ ʪʝ, ʷʢ ʤʠ çʥʘʟʠʚʘʻʤʦè ʦʙô̒ ʢʪʠ, ʜʦʩʚʽʜ, ʭʚʦʨʦʙʠ, ʥʘʰʠʭ ʧʘʮʽʻʥʪʽʚ, 

ʥʘʰʠʭ ʢʦʣʝʛ ʽ ʥʘʰʠʭ ʩʪʘʞʝʨʽʚ, ʚʩʝ ʮʝ ʚʘʞʣʠʚʦ. ʏʝʨʝʟ ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʤʦʮʽʡ, 

ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʫʷʚʠ ʧʦʝʟʽʷ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʧʦʩʠʣʝʥʥʷ ʧʦʯʫʪʪʷ ʩʧʽʚʯʫʪʪʷ, 

ʝʤʧʘʪʽʷ ʪʘ ʤʦʨʘʣʴʥʦ ʝʪʠʯʥʝ ʤʽʨʢʫʚʘʥʥʷ. ʇʨʠʩʣʫʭʘʶʯʠʩʴ ʜʦ ç̔ ʥhʦʛʦ ʛʦʣʦʩʫè, 

ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʧʦʝʟʽʻʶ, ʷʢ ʩʪʚʝʨʜʞʫʻ ʆʢʪʘʚʽʦ ʇʘʩ, ç...ʚʧʨʘʚʣʷʻ ʥʘʰʫ ʫʷʚʫ  ̔ʚʯʠʪʴ 

ʥʘʩ ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʟʥʘʭʦʜʠʪʠ ʩʭʦʞʽʩʪʴ...è ɸʙʦ, ʷʢ ʩʢʘʟʘʚ ʣʽʢʘʨ 

ɸʚʨʘʘʤ ɺʝʨʛʝʟʝ: çʏʫʪʠ ʛʦʣʦʩ ʧʘʮʽʻʥʪʘ ʟʙʝʨʽʛʘʻ ʥʘʰʫ ʟʜʘʪʥʽʩʪʴ ʫʷʚʠʪʠ ʡʦʛʦ 

ʩʪʨʘʞʜʘʥʥʷè. 

ʃʽʢʘʨʽ, ʱʦʜʥʷ ʩʪʠʢʘʶʪʴʩʷ ʟ ʝʧʽʬʘʥʽʯʥʠʤʠ ʝʧʽʟʦʜʘʤʠ ʚ ʞʠʪʪʽ ʥʘʰʠʭ 
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ʧʘʮʽʻʥʪʽʚ, ʢʦʣʝʛ ʽ ʩʪʘʞʝʨʽʚ. ɹʘʪʴʢʠ, ʷʢʽ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟʽ ʩʤʝʨʪʶ ʜʠʪʠʥʠ, 

ʧʘʮʽʻʥʪʢʘ ʘʙʦ ʢʦʣʝʛʘ ʟ ʥʦʚʦʚʠʷʚʣʝʥʦʶ ʰʠʰʢʦʶ ʚ ʛʨʫʜʷʭ, ʤʘʪʠ ʟ 

ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʦʶ ʜʠʪʠʥʦʶ, ʣʽʢʘʨ, ʷʢʠʡ ʟʨʦʙʠʚ ʜʽʘʛʥʦʩʪʠʯʥʫ ʯʠ ʪʝʨʘʧʝʚʪʠʯʥʫ 

ʧʦʤʠʣʢʫ ʪʦʱʦ. ʗʢ ʢʘʞʝ ʍʦʢʽʥʩ: çʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʻ ʧʨʦʟʨʽʥʥʷ ʤʦʤʝʥʪʦʤ 

ʥʘʪʭʥʝʥʥʷ, ʯʠ ʨʘʧʪʦʚʠʤ ʥʦʚʠʤ ʧʦʛʣʷʜʦʤ ʥʘ ʣʶʜʠʥʫ ʯʠ ʩʠʪʫʘʮʽʶ, ʯʠ ʥʦʚʠʤ 

ʚʽʜʯʫʪʪʷʤ ʥʘʧʨʷʤʢʫ ʪʘ ʤʝʪʠ, ʯʠ ʞʘʭʣʠʚʠʤ ʚʠʟʥʘʥʥʷʤ ʧʦʤʠʣʢʠ, ʥʝʚʜʘʯʽ ʪʘ 

ʧʨʦʚʠʥʠ, ʮʝ ʜʦʩʚʽʜ ʷʢʠʡ ʚʧʣʠʚʘʶ ̒ʥʘ ʥʘʰʽ ʨʽʰʝʥʥʷ, ʬʦʨʤʫʶʯʠ ʥʘʰʝ ʞʠʪʪʷ ʪʘ 

ʧʦʛʣʠʙʣʶʶʯʠ ʥʘʰʽ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ.  

ɺʦʥʠ ʻ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʥʘʨʘʪʠʚʽ ʥʘʰʦʛʦ ʞʠʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ. 

ɽʪʠʢʘ, ʷʢʘ ʾʭ ʽʛʥʦʨʫʻ, ʻ ʥʝ ʪʽʣʴʢʠ ʟʙʽʜʥʝʥʦʶ, ʘʣʝ ʡ ʥʝʨʝʘʣʴʥʦʶè. ʄʠ ʚʚʘʞʘʻʤʦ, 

ʱʦ ʩʪʚʦʨʝʥʥʷ ʧʦʝʟʽʾ ʟ ʮʠʭ ʧʨʦʟʨʽʥʴ ʤʦʞʝ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʟʨʦʙʠʪʠ ʥʘʩ 

ʢʨʘʱʠʤʠ ʣʽʢʘʨʷʤʠ ʪʘ ʣʶʜʴʤʠ. 

ɼʝʭʪʦ ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ ʧʦʝʟʽʷ ʻ ʦʜʥʦʟʥʘʯʥʦ ʝʪʠʯʥʦʶ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ 

ʯʝʨʝʟ ʩʪʦʩʫʥʢʠ, ʷʢʽ ʚʦʥʘ ʚʠʤʘʛʘʻ ʤʽʞ ʧʦʝʪʦʤ ʽ ʯʠʪʘʯʝʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʧʦʚʽʜʥʦʾ 

ʧʨʦʟʠ, ʧʦʝʟʽʷ ʚʠʤʘʛʘʻ, ʱʦʙ ʯʠʪʘʯ ʚʩʪʫʧʠʚ ʫ ʧʨʷʤʽ ʩʪʦʩʫʥʢʠ ʟ ʧʦʝʪʦʤ ʷʢ 

ʦʨʘʪʦʨʦʤ. ʗʢ ʽ ʚ ʜʠʩʢʫʨʩʠʚʥʦʤʫ ʤʦʚʣʝʥʥʽ ʟ ʽʥʰʦʶ ʣʶʜʠʥʦʶ, ʜʝ ʰʫʢʘʶʪʴ 

ʝʤʦʮʽʡʥʦʛʦ ʟʘʣʫʯʝʥʥʷ, ʭʘʨʘʢʪʝʨ ʧʦʝʪʘ (ʘ, ʦʪʞʝ, ʚʽʨʰ) ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʡ, 

ʷʢʱʦ ʤʠ ʭʦʯʝʤʦ ʧʝʨʝʢʦʥʘʪʠ ʯʠ ʩʢʝʨʫʚʘʪʠ ʢʦʛʦʩʴ.  

ʋʝʥʜʝʣʣ ɹʝʨʨʽ ʟʘʫʚʘʞʠʚ, ʱʦ ʧʦʝʟʽʷ çʩʪʦʩʫʻʪʴʩʷ ʜʫʭʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡè ̔ 

çʤʦʨʘʣʴʥʦʛʦ ʽʤʧʝʨʘʪʠʚʫè ʜʣʷ ʧʦʝʪʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ 

ʩʚʽʪʽ, ʘ ʥʝ ʚʠʢʣʶʯʥʦ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ç̫è. ʇʦʝʟʽʷ ʙʝʨʝ ʮʽ, ʟʜʘʚʘʣʦʩʷ ʙ, ʨʽʟʥʽ, 

ʚʠʧʘʜʢʦʚʽ ʧʦʜʨʦʙʠʮʽ ʞʠʪʪʷ ʽ ʧʨʘʛʥʝ ʦʙô̒ ʜʥʘʪʠ ʜʦʙʨʦʯʝʩʥʽ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʘʩʧʝʢʪʠ, 

ʰʫʢʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ, ʧʨʘʚʜʫ. 

ʇʦʝʟʽʷ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʦʝʪʦʚʽ ʪʘ ʯʠʪʘʯʝʚʽ, ʩʧʨʠʷʶʯʠ ʬʦʨʤʫʚʘʥʥʶ 

ʥʘʨʘʪʠʚʥʦʾ ʝʪʠʢʠ ʚ ʤʝʜʠʮʠʥʽ, ʚʠʩʚʽʪʣʶʶʯʠ ʧʨʦʮʝʩ ʤʦʨʘʣʴʥʦʛʦ ʤʽʨʢʫʚʘʥʥʷ ʪʘ 

ʩʣʫʞʘʯʠ ʨʦʟô̫ ʩʥʝʥʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʦʚʝʜʽʥʢʠ (ʜʽʡ). ʗʢ 

ʟʘʟʥʘʯʠʚ ʣʽʢʘʨ-ʧʦʝʪ ɺʽʣʴʷʤ ʂʘʨʣʦʩ ɺʽʣʴʷʤʩ ʧʨʦ ʚʟʘʻʤʦʜʽ ʁʤʝʜʠʮʠʥʠ ʪʘ ʧʦʝʟʽʾ, 

ç...ʦʜʥʝ ʟʘʥʷʪʪʷ ʜʦʧʦʚʥʶʻ ʽʥʰʝ... ʮʝ ʜʚʽ ʯʘʩʪʠʥʠ ʮʽʣʦʛʦ. ɯ ʩʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʚʣʦʚʠʪʠ ʫʭʠʣʴʥ ̔ʞʠʪʪʷʤ ʨʝʯʽ (ʤʦʤʝʥʪ ʧʨʦʟʨʽʥʥʷ, ̔ ʥʰʠʡ ʛʦʣʦʩ) ̫ ʢ̔ 

ʜʘʜʫʪʴ ʟʤʦʛʫ ʥʘ ʤʠʪʴ ʟʨʦʟʫʤʽʪʠè.  
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ʇʦʝʟʽʷ ʧʨʘʛʥʝ ʦʟʚʫʯʠʪʠ ʧʦʙʘʯʝʥʝ ʡ ʚʽʜʯʫʪʝ, ʥʘʟʚʘʪʠ ʚʥʫʪʨʽʰʥʻ ʙʘʯʝʥʥʷ, 

ʩʬʦʨʤʫʚʘʪʠ ʝʪʠʢʫ ʷʢ ʯʘʩʪʠʥʫ çʧʽʜʪʨʠʤʢʠ ʛʫʤʘʥʽʟʤʫè. ʇʦʝʪ ʚʠʟʥʘʯʘʻ ʦʙʩʪʘʚʠʥʠ 

ʪʘ ʧʝʨʝʞʠʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʟʘʧʠʩʫʻ ʩʣʦʚʘ, ʷʢʽ ʩʧʨʘʚʜʽ ʚʠʨʘʞʘʶʪʴ ʛʣʠʙʠʥʫ ʧʦʯʫʪʪʽʚ. 

ʄʠ ʪʚʝʨʜʦ ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʙʫʜʴ-ʷʢʘ ʩʝʨʡʦʟʥʘ ʫʯʘʩʪʴ (ʯʠ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ, 

ʯʠ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ) ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ ʤʠʩʪʝʮʪʚʘ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ 

ʥʘʫʢʘʭ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʨʦʙʠʪʠ ʥʘʩ ʙʽʣʴʰ ʩʧʽʚʯʫʪʣʠʚʠʤʠ, ʝʤʧʘʪʠʯʥʠʤʠ, 

ʜʦʧʦʤʦʞʝ ʢʨʘʱʝ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ ʪʘ ʢʨʘʱʝ ʩʣʫʭʘʪʠ ð ʥʝ ʣʠʰʝ ʚ ʢʦʥʪʘʢʪʽ ʟ 

ʧʘʮʽʻʥʪʘʤʠ ʪʘ ʢʦʣʝʛʘʤʠ, ʘʣʝ ʡ ʫ ʢʦʥʪʘʢʪʽ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ ʪʘ ʢʫʣʴʪʫʨʘʤʠ ʩʚʽʪʫ 

ʟʘʛʘʣʦʤé 
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ʇʈʀʅʎʀʇʀ ɸʅɸʃɻɽɿɯɰ ʋ ʇɸʃɯɸʊʀɺʅɯʁ ʄɽɼʀʎʀʅɯ 

 

ʄʝʞʝʥʽʥʘ ʊʝʪʷʥʘ ɺʽʢʪʦʨʽʚʥʘ, 

ɭʤʝʣʴʷʥʝʥʢʦ ɭʣʠʟʘʚʝʪʘ ʈʦʤʘʥʽʚʥʘ, 

ʆʨʣʦʚʘ ʄʘʨʠʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʉʪʫʜʝʥʪʢʠ 

ʃʽʪʚʠʥʦʚʘ ɸʥʘʩʪʘʩʽʷ ʄʠʭʘʡʣʽʚʥʘ 

ɸʩʩʠʩʪʝʥʪ, PhD 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. 

ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʩʭʝʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʝʙʦʣʶʚʘʣʴʥʠʭ 

ʱʦʜʦ ʧʘʣʽʘʪʠʚʥʠʭ ʭʚʦʨʠʭ. ɼʦ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʤʘʻ ʙʫʪʠ ʦʢʨʝʤʠʡ ʧʽʜʭʽʜ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʩʫʧʫʪʥʽʭ ʭʚʦʨʦʙ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ, ʦʩʦʙʣʠʚʦ ʥʘʨʢʦʪʠʯʥʦʛʦ, ʤʘʻ ʙʫʪʠ ʚʠʧʨʘʚʜʘʥʦ, ʪʘ ʧʨʠʥʦʩʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʝ ʧʦʣʝʛʰʝʥʥʷ ʽ ʤʽʥʽʤʘʣʴʥʫ ʰʢʦʜʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ: 

ʈʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʘʨʢʦʪʠʯʥʠʭ ʪʘ ʥʝʥʘʨʢʦʪʠʯʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ, ʾʭ ʧʦʙʽʯʥʫ ʜʽʶ ʪʘ ʜʦʨʝʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. 

ɺ ʨʦʙʦʪʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʦʛʣʷʜʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɹʽʣʴ ï ʻ ʟʘʭʠʩʥʠʤ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʤ ʤʝʭʘʥʽʟʥʦʤ ʦʨʛʘʥʽʟʤʫ. ʗʢ ʟʘʟʥʘʯʘʻ 

ɸʤʝʨʠʢʘʥʩʴʢʝ ʪʦʚʘʨʠʩʪʚʦ ʟ ʧʠʪʘʥʴ ʙʦʣʶ (Gordon D.B. et al., 2016), ʣʽʢʫʚʘʥʥʷ 

ʙʦʣʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ, 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʩʢʣʘʜʥʦʩʪʽ ʩʠʤʧʪʦʤʽʚ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʥʘʷʚʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʘ 

ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. [1]  

ɿʛʽʜʥʦ ʢʦʥʮʝʧʮʽʾ ʟʥʝʙʦʣʝʥʥʷ ɺʆʆɿ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʢʨʦʢʦʚʘ 

ʘʥʘʣʛʝʟʽʾ ʚʽʜʧʦʚʽʜʥʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʦʣʶ, ʘ ʩʘʤʝ:  

¶ ʧʨʠ ʩʣʘʙʢʦʤʫ ʙʦʣʴʦʚʦʤʫ ʩʠʥʜʨʦʤʽ ï ʅʇɿʇ (ʜʝʢʩʢʝʪʦʧʨʦʬʝʥ) + 

ʢʦʘʥʘʣʴʛʝʪʠʢʠ;  
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¶ ʧʨʠ ʧʦʤʽʨʥʦʤʫ ï ʅʇɿʇ + ʩʣʘʙʢʽ ʦʧʽʦʾʜʠ 

(ʪʨʘʤʘʜʦʣ) + ʢʦʘʥʘʣʴʛʝʪʠʢʠ; 

¶ ʧʨʠ ʩʠʣʴʥʦʤʫ ï ʩʠʣʴʥʽ ʦʧʽʦʾʜʠ (ʤʦʨʬʽʥ, ʦʤʥʦʧʦʥ) + 

ʢʦʘʥʘʣʴʛʝʪʠʢʠ + ʨʝʛʽʦʥʘʨʥʘ ʘʥʘʣʛʝʟʽʷ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʙʦʣʶʶʯʠʭ ʟʘʩʦʙʽʚ ʫ ʛʝʨʦʥʪʦʣʦʛʽʯʥʠʭ 

ʧʘʣʽʘʪʠʚʥʠʭ ʭʚʦʨʠʭ ʻ ʱʝ ʪʝ, ʱʦ ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʽ 

ʜʦʟʠ, ʮʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ ʟʥʝʙʦʣʶʚʘʥʥʷ. 

ʊʦʙʪʦ, ʢʦʤʙʽʥʫʶʯʽ ʨʽʟʥʽ ʪʠʧʠ ʟʥʝʙʦʣʝʥʥʷ ʤʦʞʥʘ ʧʨʦʣʦʥʛʫʚʘʪʠ ʘʥʘʣʴʛʝʟʫʶʯʫ 

ʜʽʶ. 

ʏʘʩʪʦ ʧʨʠ ʧʦʤʽʨʥʦʤʫ ʪʘ ʩʠʣʴʥʦʤʫ ʙʦʣʴʚʦʤʫ ʩʠʥʜʨʦʤʽ ʫ ʧʘʣʽʘʪʠʚʥʠʭ 

ʭʚʦʨʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʘʤʘʜʦʣ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʧʘʮʽʻʥʪ ʥʝ ʧʝʨʝʥʦʩʠʪʴ ʽʥʰʽ 

ʘʥʘʣʴʛʝʟʫʶʯʽ ʧʨʝʧʘʨʘʪʠ. ɺʘʨʪʦ ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʡʦʛʦ ʧʦʙʽʯʥʽ ʜʽʾ, ʪʘʢʽ ʷʢ ʥʫʜʦʪʘ, 

ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʟʘʧʦʨ, ʙʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʢʩʠʯʥʦʩʪʽ 

ʩʝʨʦʪʦʥʽʥʫ, ʦʩʦʙʣʠʚʦ ʫ ʣʽʪʥʽʭ ʧʘʮʽʻʥʪʽʚ. [2] 

ʅʘʡʜʦʩʪʫʧʥʽʰʠʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ ʢʫʧʽʨʦʚʘʥʥʷ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʙʦʣʶ ʚ 

ʋʢʨʘʾʥʽ ʻ ʤʦʨʬʽʥ. ʁʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʟʘʩʪʦʩʫʚʘʥʥʷ (per 

os/intra venam ï 1:2). ɸʣʝ ʦʧʽʦʾʜʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʚʠʢʣʠʢʘʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʘʙʦ 

ʥʘʚʽʪʴ ʪʦʣʝʨʘʥʪʥʽʩʪʴ. ʇʦʙʽʯʥʽ ʜʽʾ ʪʘʢʽ ʞ ʷʢ ʫ ʪʨʘʤʘʜʦʣʫ, ʦʢʨʽʤ ʚʧʣʠʚʫ ʥʘ 

ʤʝʪʘʙʦʣʽʟʤ ʩʝʨʦʪʦʥʽʥʫ. ɸʙʩʪʠʥʝʥʪʥʠʡ ʩʠʥʜʨʦʤ ʚʠʥʠʢʘʻ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠ 

ʨʘʧʪʦʚʦʤʫ ʧʨʠʧʠʥʝʥʥʽ ʚʞʠʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ. [2] 

 

ɺʠʩʥʦʚʢʠ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʯʘʩʪʽʰʝ ʧʨʠ ʦʙʝʟʙʦʣʶʚʘʥʥʽ ʽʥʢʫʨʘʙʝʣʴʥʠʭ ʧʘʮʽʻʥʪʽʚ, 

ʦʩʦʙʣʠʚʦ ʦʥʢʦʭʚʦʨʠʭ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʭʦʯʘ 

ʯʝʨʝʟ ʾʭ ʧʦʙʽʯʥʫ ʜʽʶ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ ʟʥʝʙʦʣʝʥʥʷ.  

ɹʽʣʴʰ ʪʦʛʦ, ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʩʣʘʙʢʦʤʫ ʙʦʣʴʦʚʦʤʫ 

ʩʠʥʜʨʦʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ. ʅʘ 

ʞʘʣʴ, ʚ ʋʢʨʘʾʥʽ ʪʽʣʴʢʠ ʥʝʱʦʜʘʚʥʦ ʧʽʜʪʨʠʤʘʣʠ ʟʘʢʦʥʦʧʨʦʝʢʪ ˉ7457 ʧʨʦ 

ʣʝʛʘʣʽʟʘʮʽʶ ʤʝʜʠʯʥʦʛʦ ʢʘʥʘʙʽʩʫ ʪʘ ʚʽʥ ʱʝ ʥʝ ʟʘʧʨʘʮʶʚʘʚ ʫ ʧʦʚʥʫ ʩʠʣʫ, ʭʦʯʘ ʮʝ 

ʟʤʦʛʣʦ ʙ ʧʦʣʝʛʰʠʪʠ ʙʽʣʴ ʧʘʣʽʘʪʠʚʥʠʤ ʧʘʮʽʻʥʪʘʤ ʙʝʟ ʚʘʞʢʦʾ ʧʦʙʽʯʥʦʾ ʜʽʾ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽɹɯɻʋ ɿɸʍɺʆʈʖɺɸʅʅʗ ɺɯʈʋʉʋ ʇɸʇɯʃʆʄʀ 

ʃʖɼʀʅʀ ʋ ɾɯʅʆʂ ʊɸ ʏʆʃʆɺɯʂɯɺ 

 

ʄʝʣʴʥʠʢ ʂʘʨʽʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʄʠʨʦʥʠʢ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʽʨʫʩ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ (ɺʇʃ) ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ 

Papillomaviridae. ɺʇʃ ʤʘʻ ʜʫʞʝ ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʫ ʩʚʽʪʽ, ʽ ʙʘʛʘʪʦ ʣʶʜʝʡ 

ʽʥʬʽʢʦʚʘʥʽ ɺʇʃ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʩʚʦʛʦ ʞʠʪʪʷ.  

ʈʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʨʫʩʦʤ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ ʘʣʝ, ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʦʰʠʨʝʥʥʷ ʚʽʨʫʩʫ ʫ ʩʚʽʪʽ ʻ ʥʝʟʘʭʠʱʝʥʠʡ 

ʩʪʘʪʝʚʠʡ ʢʦʥʪʘʢʪ ʟ ʚʽʨʫʩʦʥʦʩʽʻʤ.  

ʅʝʙʝʟʧʝʢʘ ʜʘʥʦʛʦ ʚʽʨʫʩʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʤʘʻ 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʦʙʫ ʣʽʢʫʚʘʥʥʷ ʱʦʙ ʧʦʚʥʽʩʪʶ ʝʣʽʤʽʥʫʚʘʪʠ ʚʽʨʫʩ ʟ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʥʝʙʝʟʧʝʯʥʽʩʪʴ ʜʝʷʢʠʭ ʰʪʘʤʽʚ, ʷʢ ɺʇʃ-16 ʽ ɺʇʃ-18, 

ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʨʘʢʫ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ̒ ʜʠʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ɺʇʃ - ̒  ʚʘʢʮʠʥʘʮʽʷ. 

ɿʘʛʘʣʴʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʚʽʨʫʩʫ ʩʝʨʝʜ ʞʽʥʦʢ ʩʪʘʥʦʚʠʪʴ 26,8%, ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ʩʝʨʝʜ ʧʦʧʫʣʷʮʽʾ ʚʽʢʦʤ 20 - 24 ʨʦʢʽʚ. ɺʽʨʫʩ ʧʘʧʽʣʦʤʠ 

ʣʶʜʠʥʠ ̒  ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʙʣʠʟʴʢʦ 90% ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ ʪʘ 70% 

ʦʨʦʬʘʨʠʥʛʝʘʣʴʥʦʛʦ ʨʘʢʫ ʪʘ ʽʥʰʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʪʘʟʦʚʠʭ ʦʨʛʘʥʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʦʣʷʛʘʻ ʫ ʘʥʘʣʽʟʽ ʪʘ ʦʙʛʨʦʥʪʫʚʘʥʥʽ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʡ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʨʫʩʫ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʫ ʞʽʥʦʢ ʪʘ 

ʯʦʣʦʚʽʢʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʗʢ ʤʘʪʝʨʽʘʣ ʜʣʷ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʚʩʷ ʩʠʩʪʝʤʘʪʠʯʥʠʡ 

ʧʦʰʫʢ ʫ PubMed, Web of Science, Embase, Google Scholar i Cochrane Library. 
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ɹʫʣʠ ʚʢʣʶʯʝʥʽ ʣʠʰʝ ʦʧʫʙʣʽʢʦʚʘʥʽ ʩʪʘʪʪʽ ʟ ʧʦʚʥʽʩʪʶ ʜʦʩʪʫʧʥʠʤʠ ʜʘʥʠʤʠ 

ʆʙʛʦʚʦʨʝʥʥʷ. ɺʽʨʫʩ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ (ɺʇʃ) ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʚʨʘʞʘʪʠ 

ʰʢʽʨʫ ʪʘ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ, ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʘʧʽʣʦʤ ʙʫʜʴ - ̫ ʢʦʾ ʣʦʢʘʣʽʟʘʮʽʾ: ʚ 

ʜʽʣʷʥʮʽ ʰʠʾ, ʥʘ ʦʙʣʠʯʯʽ, ʥʘ ʞʠʚʦʪʽ, ʧʽʜ ʧʘʭʚʘʤʠ, ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, ʥʘ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʟʦʚʥʽʰʥʽʭ ʩʪʘʪʝʚʠʭ 

ʦʨʛʘʥʘʭ. [1] 

ʂʦʣʠ ʚʽʨʫʩ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʧʦʪʨʘʧʣʷʻ ʚ ʦʨʛʘʥʽʟʤ ʚʽʥ ʧʨʦʥʠʢʘʻ ʚ 

ʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥʠ ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʧʣʽʢʘʮʽʷ ɼʅʂ, ʘʣʝ ʪʽʣʴʢʠ ʚ ʢʣʽʪʠʥʘʭ 

ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ ʝʧʽʜʝʨʤʽʩʫ, ʘ ʚ ʢʣʽʪʠʥʘʭ ʽʥʰʠʭ ʰʘʨʽʚ ʚʽʨʫʩʥʽ ʯʘʩʪʠʥʢʠ ʣʠʰʝ 

ʧʝʨʩʠʩʪʫʶʪʴ. ʇʨʠ ʟʘʨʘʞʝʥʥʽ ɺʇʃ ʚ ʢʣʽʪʠʥʘʭ ʝʧʽʜʝʨʤʽʩʫ ʧʦʨʫʰʫʻʪʴʩʷ 

ʥʦʨʤʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʣʦʥʘʣʴʥʘʷ ʝʢʩʧʘʥʩʽʷ 

ʽʥʬʽʢʦʚʘʥʠʭ ɺʇʃ ʢʣʽʪʠʥ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ ʟ ʾ ʭ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʽ ʧʦʜʘʣʴʰʦʶ 

ʤʘʣʽʛʥʽʟʘʮʽʻʶ. ʄʦʨʬʦʣʦʛʽʯʥʦ, ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʷ ʰʘʨʽʚ 

ʝʧʽʜʝʨʤʽʩʫ, ʟʘʛʘʣʴʥʝ ʧʦʪʦʚʱʝʥʥʷ ʰʢʽʨʠ ʽ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ. [2] 

ʅʘʡʧʝʨʰʠʤʠ ʦʟʥʘʢʘʤʠ ʧʽʩʣʷ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʷʢʠʡ ʪʨʠʚʘʻ ʚʽʜ 1 ʜʦ 6 

ʤʽʩʷʮʽʚ, ʻ ʧʦʷʚʘ ʧʘʧʽʣʦʤ ʥʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʪʘ ʙʦʨʦʜʘʚʦʢ ʥʘ ʰʢʽʨʽ. ʏʘʩʪʦ 

ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʙʝʟʩʠʤʧʪʦʤʥʠʤ. [3] 

ʋ ʞʽʥʦʢ ʚʽʨʫʩ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʛʝʥʽʪʘʣʴʥʠʭ 

ʙʦʨʦʜʘʚʦʢ ʚ ʦʙʣʘʩʪʽ ʚʫʣʴʚʠ ʪʘ ʧʽʭʚʠ. ʇʽʜ ʯʘʩ ʦʛʣʷʜʫ ʤʦʞʥʘ ʚʠʷʚʠʪʠ 

ʧʘʧʽʣʦʤʘʪʦʟʥʽ ʫʪʚʦʨʝʥʥʷ ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʽʭʚʠ ʪʘ ʥʘ ʰʠʡʮʽ ʤʘʪʢʠ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʜʠʩʢʦʤʬʦʨʪ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʚʝʨʙʽʥʥʷʤ ʪʘ ʧʝʯʽʥʥʷʤ. ɺ 

ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʣʠʚʠʡ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ. 

ʋ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʷʢʽ ʽʥʬʽʢʦʚʘʥʽ ʚʽʨʫʩʦʤ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʚʽʥ ʤʦʞʝ 

ʘʢʪʠʚʽʟʫʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʫ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʫ. ɺ ʜʘʥʠʡ ʧʝʨʽʦʜ ʧʘʧʽʣʦʤʠ, 

ʷʢʽ ʚʞʝ ʫʪʚʦʨʠʣʠʩʴ, ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʨʦʩʪʫ ʪʘ ʟʤʽʥ ʫ ʟʦʚʥʽʰʥʴʦʤʫ 

ʚʠʛʣʷʜʽ. ɺʇʃ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʧʣʦʜʘ ʪʘ ʥʝ ʽʥʬʽʢʫʻ ʡʦʛʦ. ɯʥʬʽʢʫʚʘʥʥʷ 

ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʚʝʨʪʠʢʘʣʴʥʠʤ ʰʣʷʭʦʤ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ. [5] 

ʋ ʯʦʣʦʚʽʢʽʚ ʚʽʨʫʩ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʚʠʢʣʠʢʘʻ ʚʠʥʠʢʥʝʥʥʷ ʛʝʥʽʪʘʣʴʥʠʭ 

ʙʦʨʦʜʘʚʦʢ ʥʘ ʛʦʣʦʚʮʽ ʩʪʘʪʝʚʦʛʦ ʯʣʝʥʘ, ʧʽʜ ʢʨʘʡʥʴʦʶ ʧʣʦʪʪʶ ʽ ʥʘ ʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ ʫʨʝʪʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʢʦʤʬʦʨʪʥʠʭ ʚʽʜʯʫʪʪʽʚ ʤʦʞʝ 
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ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʩʚʝʨʙʽʥʥʷʤ ʽ ʧʝʯʽʥʥʷʤ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ 

ʨʘʢʫ ʩʪʘʪʝʚʦʛʦ ʯʣʝʥʘ ʪʘ ʫʪʨʫʜʥʝʥʦʛʦ ʩʝʯʦʧʫʩʢʫ. [4] 

ʊʘʢʦʞ, ʷʢ ʫ ʞʽʥʦʢ, ʪʘʢ ʽ ʫ ʯʦʣʦʚʽʢʽʚ, ʙʦʨʦʜʘʚʢʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʴ ʥʘ 

ʩʪʦʧʘʭ ʪʘ ʨʫʢʘʭ, ʥʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ʎʝ ʯʘʩʪʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʢʦʤʬʦʨʪʫ ʧʽʜ ʯʘʩ ʾʭ ʧʦʜʨʘʟʥʝʥʥʷ ʪʘ ʭʦʜʴʙʠ, ʙʦʣʴʦʚʠʭ 

ʚʽʜʯʫʪʪʽʚ ʧʨʠ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʢʘʥʜʠʣʦʤ ʪʘ ʙʦʨʦʜʘʚʦʢ, ʘ ʪʘʢʦʞ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʚʠʨʘʟʦʢ. [6] 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ ʚʽʨʫʩ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʘ ʧʨʦʙʣʝʤʘ ʫ 

ʩʚʽʪʽ, ʬʘʭʽʚʮʽ ʚʚʘʞʘʪʁʴ, ʱʦ ɺʇʃ ʽʥʬʽʢʦʚʘʥʦ ʤʘʡʞʝ ʪʨʠ ʯʚʝʨʪʽ ʩʝʢʩʫʘʣʴʥʦ 

ʘʢʪʠʚʥʠʭ ʣʶʜʝʡ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ɺʽʨʫʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʘʧʽʣʦʤ ʪʘ 

ʙʦʨʦʜʘʚʦʢ ʘ ʪʘʢʦʞ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʘʢʫ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʉʊʈʋʂʊʋʈʅʀʍ ɿʄɯʅ ɸʈʊɽʈɯɸʃʔʅʆɻʆ ʈʋʉʃɸ ʊɸ 

ʇɸʈɽʅʍɯʄʀ ʇɽʈɽɼʄɯʍʋʈʆɺʆɰ ɿɸʃʆɿʀ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ 

ʊɺɸʈʀʅ ʇʈʀ ɽʊɸʅʆʃʆɺɯʁ ɯʅʊʆʂʉʀʂɸʎɯɰ 

 

ʄʦʥʘʩʪʠʨʩʴʢʘ ʅʘʪʘʣʽʷ ʗʨʦʩʣʘʚʽʚʥʘ, 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʘʩʠʩʪʝʥʪ, 

ɻʥʘʪʶʢ ʄʠʭʘʡʣʦ ʉʪʝʧʘʥʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ, 

ʅʝʩʪʝʨʫʢ ʉʝʨʛʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢʘʥʜ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ, 

ʊʘʪʘʨʯʫʢ ʃʶʜʤʠʣʘ ɺʘʩʠʣʽʚʥʘ, 

ʜ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ. ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ 

 

ɺʩʪʫʧ. ʇʝʨʝʜʤʽʭʫʨʦʚʘ ʟʘʣʦʟʘ ʚʘʞʣʠʚʠʡ ʦʨʛʘʥ ʯʦʣʦʚʽʯʦʾ ʩʝʯʦʩʪʘʪʝʚʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʚʠʢʦʥʫʻ ʩʝʢʨʝʪʦʨʥʫ, ʙʘʨǋʻʨʥʫ ʬʫʥʢʮʽʾ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ 

ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ, ʩʽʤǋʷʚʠʚʝʨʞʝʥʥʷ ʪʘ ʤʝʪʘʙʦʣʽʟʤʽ ʯʦʣʦʚʽʯʠʭ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʜʥʷ ʜʦʩʣʽʜʥʠʢʠ ʮʽʢʘʚʣʷʪʴʩʷ 

ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʬʫʥʢʮʽʻʶ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ [1, 2, 3]. ʌʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʟʥʠʞʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʝʢʟʦʛʝʥʥʠʭ ʪʘ 

ʝʥʜʦʛʝʥʥʠʭ ʪʦʢʩʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʥʝʨʽʜʢʦ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʽ ʨʦʣʴ ʪʦʢʩʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʟʘʚʞʜʠ ʚʨʘʭʦʚʫʻʪʴʩʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ, ʱʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʪʘ ʧʘʨʝʥʭʽʤʠ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʧʨʠ 

ʪʨʠʚʘʣʽʡ ʝʪʘʥʦʣʦʚʽʡ ʽʥʪʦʢʩʠʢʘʮʽʾ ʜʦʩʣʽʜʞʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʢʦʤʧʣʝʢʩʦʤ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʨʫʩʣʘ ʪʘ ʧʘʨʝʥʭʽʤʠ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ 62 ʣʘʙʦʨʘʪʦʨʥʠʭ ʩʪʘʪʝʚʦʟʨʽʣʠʭ 

ʱʫʨʘʭ-ʩʘʤʮʷʭ, ʷʢʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 2-ʽ ʛʨʫʧʠ. 1-ʘ ʛʨʫʧʘ ʚʢʣʶʯʘʣʘ 17 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ, 2-ʘ ï 45 ʱʫʨʽʚ, ʷʢʠʤ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʚʚʦʜʠʣʠ 30 % 

ʨʦʟʯʠʥ ʝʪʘʥʦʣʫ ʟ ʨʦʟʨʘʭʫʥʢʫ 2 ʤʣ ʥʘ 100 ʛ ʤʘʩʠ ʪʽʣʘ ʥʘ ʧʨʦʪʷʟʽ 28 ʜʽʙ ʦʜʠʥ ʨʘʟ 
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ʥʘ ʜʦʙʫ. ɽʚʪʘʥʘʟʽʶ ʱʫʨʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʢʨʦʚʦʧʫʩʢʘʥʥʷʤ ʚ ʫʤʦʚʘʭ 

ʪʽʦʧʝʥʪʘʣʦʚʦʛʦ ʥʘʨʢʦʟʫ. ɯʟ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʚʠʛʦʪʦʚʣʷʣʠ ʛʽʩʪʦʣʦʛʽʯʥʽ 

ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ [4], ʥʘ ʷʢʠʭ ʚʠʚʯʘʣʠ ʘʨʪʝʨʽʾ ʩʝʨʝʜʥʴʦʛʦ (ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ 

51-125 ʤʢʤ) ʪʘ ʜʨʽʙʥʦʛʦ (ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ 26-50 ʤʢʤ) ʢʘʣʽʙʨʽʚ. 

ʄʦʨʬʦʤʝʪʨʠʯʥʦ ʚʠʟʥʘʯʘʣʠ ʟʦʚʥʽʰʥʽʡ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨʠ ʘʨʪʝʨʽʡ, ʪʦʚʱʠʥʫ 

ʽʥʪʠʤʠ, ʤʝʜʽʾ, ʘʜʚʝʥʪʠʮʽʾ, ʽʥʜʝʢʩʠ ɺʦʛʝʥʚʦʨʪʘ ʪʘ ʂʝʨʥʦʛʘʥʘ, ʚʠʩʦʪʫ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʜʽʘʤʝʪʨ ʾʭ ʷʜʝʨ, ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʫ ʮʠʭ 

ʢʣʽʪʠʥʘʭ, ʚʽʜʥʦʩʥʠʡ ʦʙôʻʤ ʫʰʢʦʜʞʝʥʠʭ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ [5], ʧʣʦʱʫ ʟʘʣʦʟ, ʚʠʩʦʪʫ 

ʟʘʣʦʟʠʩʪʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ, ʧʣʦʱʫ ʾʭ ʷʜʝʨ ʪʘ ʮʠʪʦʧʣʘʟʤʠ, ʷʜʝʨʥʦ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʚ ʮʠʭ ʢʣʽʪʠʥʘʭ, ʩʪʨʦʤʘʣʴʥʦ-ʧʘʨʝʥʭʽʤʘʪʦʟʥʽ 

ʚʽʜʥʦʰʝʥʥʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʨʛʘʥʽ. ʂʽʣʴʢʽʩʥʽ ʚʝʣʠʯʠʥʠ ʦʙʨʦʙʣʷʣʠʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʚʝʜʝʥʠʤ ʚʩʝʩʪʦʨʦʥʥʽʤ ʘʥʘʣʽʟʦʤ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʾ ʘʣʢʦʛʦʣʴʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ 

ʚʦʥʠ ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʣʠʩʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʟʘʟʥʘʚʘʣʠ ʘʨʪʝʨʽʾ ʜʨʽʙʥʦʛʦ ʢʘʣʽʙʨʫ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ 

ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ, ʧʦʪʦʚʱʫʚʘʣʘʩʷ ʩʪʽʥʢʘ ʘʨʪʝʨʽʡ, ʟʤʝʥʰʫʚʘʚʩʷ ʾʭ ʧʨʦʩʚʽʪ. 

ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʪʦʚʱʠʥʠ ʽʥʪʠʤʠ, ʤʝʜʽʾ, ʘʜʚʝʥʪʠʮʽʾ, ʟʤʽʥʶʚʘʣʠʩʷ ʽʥʜʝʢʩʠ 

ɺʦʛʝʥʚʦʨʪʘ ʪʘ ʂʝʨʥʦʛʘʥʘ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʟʥʠʞʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʫʜʠʥ. ʅʝʨʽʚʥʦʤʽʨʥʝ, ʜʠʩʧʨʦʧʦʨʮʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʪʦʚʱʠʥ ʽʥʪʠʤʠ, 

ʤʝʜʽʾ ʪʘ ʘʜʚʝʥʪʠʮʽʾ ʫ ʘʨʪʝʨʽʷʭ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʠʨʘʞʝʥʠʭ ʧʦʨʫʰʝʥʴ ʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʥʠʤʠ. ɿʘ ʜʘʥʠʤʠ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ 

ʜʦ ʜʠʩʬʫʥʢʮʽʾ ʩʫʜʠʥʥʠʭ ʩʪʨʫʢʪʫʨ [5, 6, 7]. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʭʨʦʥʽʯʥʘ ʝʪʘʥʦʣʦʚʘ ʽʥʪʦʢʩʠʢʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʨʘʞʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʘʨʪʝʨʽʘʣʴʥʦʤʫ ʨʫʩʣʽ, ʘʪʨʦʬʽʻʶ ʟʘʣʦʟʠʩʪʦʛʦ ʝʧʽʪʝʣʽʶ, 

ʟʤʝʥʰʝʥʥʷʤ ʧʣʦʱʽ ʟʘʣʦʟ, ʟʥʠʞʝʥʥʷʤ ʚʠʩʦʪʠ ʟʘʣʦʟʠʩʪʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ, 

ʧʦʨʫʰʝʥʥʷʤ ʚ ʥʠʭ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʟʨʦʩʪʘʥʥʷʤ 

ʩʪʨʦʤʘʣʴʥʦ-ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʚʠʨʘʞʝʥʠʤ ʨʦʟʨʦʩʪʘʥʥʷʤ ʤ'ʷʟʦʚʦ 

ʝʣʘʩʪʠʯʥʦʾ ʩʪʨʦʤʠ. ʅʘʚʝʜʝʥʽ ʟʤʽʥʠ ʧʘʨʝʥʭʽʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʨʛʘʥʘ ʧʽʜ 
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ʚʧʣʠʚʦʤ ʝʪʘʥʦʣʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻ ʡʦʛʦ ʬʫʥʢʮʽʶ [3]. 

ɻʽʩʪʦʣʦʛʽʯʥʦ ʫ ʧʝʨʝʜʤʽʭʫʨʦʚʽʡ ʟʘʣʦʟʽ ʚʽʜʤʽʯʘʣʠʩʷ ʚʠʨʘʞʝʥʽ ʩʫʜʠʥʥʽ 

ʨʦʟʣʘʜʠ, ʧʦʚʥʦʢʨʦʚǋʷ, ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ, ʧʝʨʠʚʘʟʘʣʴʥʽ 

ʥʘʙʨʷʢʠ ʩʪʨʦʤʠ, ʦʩʝʨʝʜʢʠ ʜʠʩʪʨʦʬʽʯʥʦ, ʥʝʢʨʦʙʽʦʪʠʯʥʦ, ʘʧʦʧʪʠʯʥʦ ʟʤʽʥʝʥʽ 

ʝʥʜʦʪʝʣʽʦʮʠʪʠ, ʟʘʣʦʟʠʩʪʽ ʝʧʽʪʝʣʽʦʮʠʪʽ, ʤʽʦʮʠʪʠ, ʚʦʛʥʠʱʝʚʽ ʽʥʬʽʣʴʪʨʘʪʠ ʪʘ 

ʦʩʝʨʝʜʢʠ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʉʧʦʩʪʝʨʽʛʘʚʩʷ ʪʘʢʦʞ ʥʘʙʨʷʢ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʾʭ ʜʠʩʪʨʦʬʽʷ, ʥʝʢʨʦʙʽʦʟ, ʜʝʩʢʚʘʤʘʮʽʷ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʷ. ʆʩʪʘʥʥʻ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʛʽʧʦʢʩʽʾ. ɺʽʜʥʦʩʥʠʡ ʦʙǋʻʤ ʧʦʰʢʦʜʞʝʥʠʭ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ 

ʫ ʘʨʪʝʨʽʷʭ ʜʨʽʙʥʦʛʦ ʢʘʣʽʙʨʫ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʟ ʚʠʨʘʞʝʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦʶ ʨʽʟʥʠʮʝʶ (ʨ<0,001) ʟʨʽʩ ʫ 10,7 ʨʘʟʠ, ʘ ʚ ʫ ʘʨʪʝʨʽʷʭ ʩʝʨʝʜʥʴʦʛʦ 

ʢʘʣʽʙʨʫ ï ʫ 8,1ʨʘʟʠ (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ. ɺʽʜʦʤʦ, ʱʦ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʫʜʠʥ ʩʠʥʪʝʟʫʶʪʴ ʨʽʟʥʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ 

ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʤʫ ʽ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ, ʨʝʛʫʣʷʮʽʷ ʪʦʥʫʩʫ ʩʫʜʠʥ, ʩʢʦʨʦʪʣʠʚʽʩʪʴ 

ʩʝʨʮʷ, ʜʠʬʫʟʽʷ ʚʦʜʠ, ʽʦʥʽʚ, ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ. ɽʥʜʦʪʝʣʽʦʮʠʪʠ ʟʜʽʡʩʥʶʶʪʴ 

ʙʘʨôʻʨʥʫ, ʧʨʦʜʫʢʮʽʡʥʫ, ʛʝʤʦʩʪʘʪʠʯʥʫ, ʤʝʪʘʙʦʣʽʯʥʫ, ʪʨʘʥʩʧʦʨʪʥʫ, ʨʝʧʘʨʘʪʠʚʥʫ 

ʬʫʥʢʮʽʶ, ʩʠʥʪʝʟʫʶʪʴ ʦʢʩʠʜ ʘʟʦʪʫ (NO). ʇʦʰʢʦʜʞʝʥʥʷ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʾʭʥʴʦʶ ʜʠʩʬʫʥʢʮʽʻʶ, ʙʣʦʢʘʜʦʶ NO-ʩʠʥʪʘʟʠ, ʟʤʝʥʰʝʥʥʷʤ 

ʩʠʥʪʝʟʫ NO, ʘʢʪʠʚʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʜʝʛʨʘʜʘʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʘʟʤʫ ʪʘ 

ʟʚʫʞʝʥʥʷ ʩʫʜʠʥ [5, 6]. ʆʩʪʘʥʥʻ ʧʦʛʽʨʰʫʻ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʦʨʛʘʥʽʚ, ʧʨʠʟʚʦʜʠʪʴ, 

ʧʽʜʪʨʠʤʫʻ ʪʘ ʧʦʩʠʣʶʻ ʛʽʧʦʢʩʽʶ, ʷʢʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʥʘʙʨʷʢʦʤ, ʜʠʩʪʨʦʬʽʻʶ, 

ʥʝʢʨʦʙʽʦʟʦʤ ʪʢʘʥʠʥ ʽ ʢʣʽʪʠʥ. 

ɺʠʩʥʦʚʦʢ. ʍʨʦʥʽʯʥʘ ʘʣʢʦʛʦʣʴʥʘ ʽʥʪʦʢʩʠʢʘʮʽʷ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʙʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʮʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʨʘʞʝʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʨʫʩʣʘ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʪʦʚʱʝʥʥʷʤ 

ʩʪʽʥʢʠ ʘʨʪʝʨʽʡ, ʟʚʫʞʝʥʥʷʤ ʾʭ ʧʨʦʩʚʽʪʫ, ʽʩʪʦʪʥʠʤʠ ʟʤʽʥʘʤʠ ʽʥʜʝʢʩʽʚ ɺʦʛʝʥʚʦʨʪʘ ʽ 

ʂʝʨʥʦʛʘʥʘ, ʘʧʦʧʪʠʯʥʠʤʠ, ʘʪʨʦʬʽʯʥʠʤʠ, ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʪʘ ʥʝʢʨʦʙʽʦʪʠʯʥʠʤʠ 

ʟʤʽʥʘʤʠ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʧʦʨʫʰʝʥʥʷʤ ʚ ʥʠʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ, ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ, ʛʽʧʦʢʩʽʻʶ, ʜʠʩʪʨʦʬʽʯʥʦ 

ʥʝʢʨʦʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʟʘʣʦʟʠʩʪʠʭ ʢʣʽʪʠʥ, ʤʽʦʮʠʪʽʚ, ʩʪʨʦʤʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, 
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ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʪʘ ʩʢʣʝʨʦʟʫʚʘʥʥʷʤ. ʉʪʫʧʽʥʴ ʩʪʨʫʢʪʫʨʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʚʠʨʘʞʝʥʦ 

ʧʝʨʝʚʘʞʘʻ ʫ ʘʨʪʝʨʽʷʭ ʜʨʽʙʥʦʛʦ ʢʘʣʽʙʨʫ. 
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ʄʦʯʫʣʴʩʴʢʘ ʆʢʩʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 
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ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ 

ʜʠʪʷʯʠʭ ʭʚʦʨʦʙ ʟ ʜʠʪʷʯʦʶ ʭʽʨʫʨʛʽʻʶ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ. ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ, ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ ï ʘʣʝʨʛʦʜʝʨʤʘʪʦʟʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʜʽʪʝʡ. 

ɺ ʩʪʨʫʢʪʫʨʽ ʘʣʝʨʛʦʜʝʨʤʘʪʦʟʽʚ ʫ ʜʽʪʝʡ ʜʦʤʽʥʫʶʯʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʘʪʦʧʽʯʥʠʡ 

ʜʝʨʤʘʪʠʪ (ɸɼ). ʐʢʽʨʘ ʧʨʠ ɸɼ ï ʮʝ ʥʝ ʪʽʣʴʢʠ çʜʟʝʨʢʘʣʦ ʘʪʦʧʽʾè, ʘʣʝ ʽ çentry 

pointè (ʚʭʽʜʥʽ ʚʦʨʦʪʘ) ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʩʠʩʪʝʤʥʠʭ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʦʩʢʽʣʴʢʠ ɸɼ ʯʘʩʪʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ çʘʪʦʧʽʯʥʠʡ ʤʘʨʰè. ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ 

ʨʽʟʥʽ ʧʦʨʫʰʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʰʢʽʨʠ ʫ ʜʽʪʝʡ ʧʨʠ ɸɼ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʽʢʫ. ʉʘʤʝ ʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʪʘ ʟʤʽʥ ʰʢʽʨʠ ʧʨʠ ɸɼ ʫ ʜʽʪʝʡ ʚ ʨʽʟʥʽ 

ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʦʚʽʜʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʠʪʠ, ʦʮʽʥʠʪʠ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʣʽʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ ʫ ʜʽʪʝʡ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʢʦʤʧʣʝʢʩʥʦ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 128 ʜʽʪʝʡ ʟ ɸɼ, ʪʘ 32 ʜʽʪʝʡ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʫ 

ʚʽʮʽ ʚʽʜ 1 ʜʦ 17 ʨʦʢʽʚ. ɺʩʽʤ ʜʽʪʷʤ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʦʮʽʥʢʘ ʩʢʘʨʛ, ʘʥʘʤʥʝʩʪʠʯʥʠʭ 

ʜʘʥʠʭ, ʦʙôʻʢʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ, ʜʝʨʤʘʪʦʩʢʦʧʽʷ. ɼʝʨʤʘʪʦʩʢʦʧʽʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ 

ʫʨʘʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʥʝʫʰʢʦʜʞʝʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʰʢʽʨʠ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʝʨʤʘʪʦʩʢʦʧʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʝʨʤʘʪʦʩʢʦʧ 

Heine ʩʝʨʽʾ mini 3000 LED (çHeine Optotechnikè, ʅʽʤʝʯʯʠʥʘ) ʪʘ ʩʧʝʮʽʘʣʴʥʝ 

ʤʘʩʣʦ ʜʣʷ ʽʤʝʨʩʽʾ (çHeine Optotechnikè, ʅʽʤʝʯʯʠʥʘ). ʆʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ɸɼ ʫ ʜʽʪʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʽʥʜʝʢʩʦʤ SʉORAD (Scoring of Atopik 

Dermatitis), ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ɭʚʨʦʧʝʡʩʴʢʦʶ ʨʦʙʦʯʦʶ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ. 
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ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ï ʜʝʨʤʘʪʦʩʢʦʧʽʷ, 

ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦ ʙʫʣʦ 

ʦʙʩʪʝʞʝʥʦ 128 ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 1 ʜʦ 17 ʨʦʢʽʚ ʟ ɸɼ ʚ ʩʪʘʜʽʾ ʟʘʛʦʩʪʨʝʥʥʷ (ʭʣʦʧʯʠʢʠ 

57,81 %, ʜʽʚʯʘʪʢʘ ï 42,19 %). ɻʨʫʧʫ ʢʦʥʪʨʦʣʶ ʩʢʣʘʣʠ 32 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʜʽʪʝʡ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ, ʫ ʷʢʠʭ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʣʴʥʽ ʚʝʣʠʯʠʥʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʈʦʟʧʦʜʽʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʢʦʚʠʭ 

ʬʦʨʤ ɸɼ ʩʪʘʥʦʚʠʚ: ʤʘʣʶʢʦʚʘ ï 15,63 %, ʜʠʪʷʯʘ ï 54,69 %, ʧʽʜʣʽʪʢʦʚʘ ï 29,69 %. 

ɿʘ ʩʪʫʧʝʥʝʤ ʚʘʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ɸɼ ʜʽʪʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ: ʣʝʛʢʠʡ - 53,91 %, 

ʩʝʨʝʜʥʴʦʾ ʚʘʞʢʦʩʪʽ ï ʫ 35,16 %, ʚʘʞʢʠʡ ï ʫ 10,94 %. ʈʦʟʧʦʜʽʣ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʰʢʽʨʽ: ʦʙʤʝʞʝʥʦ-ʣʦʢʘʣʽʟʦʚʘʥʘ - 55,47 %, ʧʦʰʠʨʝʥʘ ʫ 

35,16 %, ʜʠʬʫʟʥʘ ʬʦʨʤʘ ï ʫ 9,38 %. ʈʦʟʧʦʜʽʣ ʟʘ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʬʦʨʤʘʤʠ ɸɼ ʚ ʦʙʩʪʝʞʫʚʘʥʠʭ ʜʽʪʝʡ ʙʫʣʘ ʥʘʩʪʫʧʥʦʶ: ʝʢʩʫʜʘʪʠʚʥʘ ï 9,38 %, 

ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ï 16,41 %, ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ʟ ʣʽʭʝʥʽʬʽʢʘʮʽʻʶ 

50,78 %, ʣʽʭʝʥʦʾʜʥʘ ï 22,66 %, ʧʨʫʨʠʛʦʧʦʜʽʙʥʘ ï 0,78 %.  

ʆʮʽʥʶʚʘʣʠ ʚʘʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ɸɼ ʫ ʜʽʪʝʡ ʟʘ ʰʢʘʣʦʶ SʉORAD, 

ʚʽʜʤʽʯʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʽʥʜʝʢʩʫ SCORAD ʚʽʜ ʥʘʡʥʠʞʯʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʣʝʛʢʦʤʫ 

ʧʝʨʝʙʽʛʫ ʜʦ ʥʘʡʚʠʱʠʭ ʟʥʘʯʝʥʴ ʧʨʠ ʚʘʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ɸɼ ʫ ʜʽʪʝʡ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ SCORAD ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʞʢʦʩʪʽ 

ɸɼ ʫ ʜʽʪʝʡ (MÑm) 

ɺʘʞʢʽʩʪʴ ɸɼ SCORAD ʽʥʜʝʢʩ (ʙʘʣʠ) 

ʣʝʛʢʠʡ 18,54Ñ0,27 

ʩʝʨʝʜʥʴʦʚʘʞʢʠʡ 49,87Ñ1,53 

ʚʘʞʢʠʡ 85,29Ñ2,19 

 

ɺʠʨʘʞʝʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʰʢʽʨʠ ʢʦʨʝʣʶʚʘʣʘ ʽʟ ʩʪʫʧʝʥʝʤ ʚʘʞʢʦʩʪʽ 

ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ɸɼ ʫ ʜʽʪʝʡ ʟʘ ʰʢʘʣʦʶ SʉORAD.  

ɼʦʩʣʽʜʞʫʚʘʣʠ ʧʽʜ ʯʘʩ ʢʣʽʥʽʯʥʦʛʦ ʦʛʣʷʜʫ ʪʘ ʜʝʨʤʘʪʦʩʢʦʧʽʾ ʪʠʧʦʚʽ ʜʽʣʷʥʢʠ, 

ʩʧʝʢʪʨ ʪʘ ʯʘʩʪʦʪʫ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʩʠʧʘʥʴ ʧʨʠ ɸɼ ʫ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚ̔ ʢʦʚʦʾ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʷ 2  

ʉʧʝʢʪʨ ʪʘ ʯʘʩʪʦʪʘ ʪʠʧʦʚʠʭ ʜʽʣʷʥʦʢ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʩʠʧʘʥʴ 

ʧʨʠ ɸɼ ʫ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ 

ʃʦʢʘʣʽʟʘʮʽʷ ʚʠʩʠʧʘʥʴ 

ɺʽʢʦʚʘ ʬʦʨʤʘ ɸɼ (n=128) 

ʄʘʣʶʢʦʚʘ, 

1-3 ʨʦʢʠ (n=20) 

ɼʠʪʷʯʘ, 

4-11 ʨʦʢʽʚ (n=70) 

ʇʽʜʣʽʪʢʦʚʘ, 

12-18 ʨʦʢʽʚ (n=38) 

n % n % n % 

ʆʙʣʠʯʯʷ 19 95,00* 8 11,43* 3 7,89* 

ɺʦʣʦʩʠʩʪʘ ʯʘʩʪʠʥʘ ʛʦʣʦʚʠ 7 35,00* 0 - 0 - 

ʐʠ ̫ 5 25,00* 10 14,29* 13 34,21* 

ʊʫʣʫʙ 6 30,00* 7 10,00* 3 7,89* 

ɺʝʨʭʥʽ ʢʽʥʮʽʚʢʠ 15 75,00* 58 82,86* 33 86,84* 

ʅʠʞʥʽ ʢʽʥʮʽʚʢʠ 12 60,00* 52 74,29* 6 15,79* 

ɯʥʪʝʨʪʨʠʛʽʥʦʟʥʽ ʜʽʣʷʥʢʠ, 

ʛʝʥʽʪʘʣʽʾ 
11 55,00* 0 - 0 - 

ɻʝʥʝʨʘʣʽʟʦʚʘʥʝ ʫʨʘʞʝʥʥʷ 2 10,00* 7 10,00* 3 7,89* 

ʇʨʠʤʽʪʢʘ. *p ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ ɢ2 ʇʽʨʩʦʥʘ (p᾽0,05) ʚʠʟʥʘʯʝʥʘ 

ʤʝʪʦʜʦʤ ʧʦʨʽʚʥʷʥʥʷ ʯʘʩʪʦʢ  

 

ɸʥʘʣʽʟ ʪʠʧʦʚʠʭ ʜʽʣʷʥʦʢ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʩʠʧʘʥʴ ʧʨʠ ɸɼ ʫ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ 

ʧʦʢʘʟʘʚ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʘʣʶʢʦʚʦʶ ʬʦʨʤʦʶ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤ ʤʽʩʮʝʤ 

ʫʨʘʞʝʥʥʷ ʙʫʣʦ ʦʙʣʠʯʯʷ, ʦʩʦʙʣʠʚʦ ʱʦʢʠ (95,00 %), ʚʦʣʦʩʠʩʪʘ ʯʘʩʪʠʥʘ ʛʦʣʦʚʠ 

(35,00 %), ʚʝʨʭʥʽ (75,00 %) ʪʘ ʥʠʞʥʽ ʢʽʥʮʽʚʢʠ (60,00 %), ʪʫʣʫʙ (30,00%), 

ʽʥʪʝʨʪʨʠʛʽʥʦʟʥʽ ʜʽʣʷʥʢʠ ʽ ʛʝʥʽʪʘʣʽʾ (55,00 %), ʨʽʜʰʝ ʥʘ ʰʠʾ (25,00 %). ɼʣʷ 

ʤʘʣʶʢʦʚʦʾ ʬʦʨʤʠ ʙʽʣʴʰ ʪʠʧʦʚʦʶ ʙʫʣʘ ʣʦʢʘʣʽʟʘʮʽʷ ʫʨʘʞʝʥʴ ʰʢʽʨʠ ʥʘ 

ʨʦʟʛʠʥʘʣʴʥʠʭ (90,00 %), ʥʽʞ ʥʘ ʟʛʠʥʘʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ ʢʽʥʮʽʚʦʢ (10,00 %), ʫ 

ʯʘʩʪʠʥʠ ʜʽʪʝʡ ʚʽʜʤʽʯʘʣʠʩʴ ʚʠʩʠʧʘʥʥʷ ʥʘ ʢʠʩʪʷʭ (30,00 %) ʽ ʩʪʦʧʘʭ (20,00 %).  

ʇʨʠ ʜʠʪʷʯʽʡ ʬʦʨʤʽ ɸɼ ʫ ʜʽʪʝʡ ʚʞʝ ʟʥʘʯʥʦ ʨʽʜʰʝ ʫʨʘʞʘʣʘʩʴ ʜʽʣʷʥʢʘ 

ʦʙʣʠʯʯʷ (11,43 %) ʽ ʚʦʜʥʦʯʘʩ ʚʠʩʠʧʘʥʥʷ ʥʘʙʫʚʘʣʠ ʯʽʪʢʦ ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ, 

ʦʙʤʝʞʝʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʝʨʠʦʨʙʽʪʘʣʴʥʦ, ʧʝʨʠʦʨʘʣʴʥʦ, ʧʦʤʽʪʥʦ ʟʨʦʩʪʘʣʘ ʯʘʩʪʦʪʘ 

ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʩʠʧʘʥʴ ʥʘ ʚʝʨʭʥʽʭ (82,86 %) ʽ ʥʠʞʥʽʭ ʢʽʥʮʽʚʢʘʭ (74,29 %), 

ʦʩʦʙʣʠʚʦ ʥʘ ʟʛʠʥʘʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ (65,71 % ʽ 67,14 % ʚʽʜʧʦʚʽʜʥʦ), ʟʥʘʯʥʦ ʨʽʜʰʝ 

ʚʽʜʤʽʯʘʣʠʩʴ ʚʠʩʠʧʘʥʥʷ ʥʘ ʪʫʣʫʙʽ (10,00 %), ʰʠʾ (14,29 %).  

ʇʨʠ ʧʽʜʣʽʪʢʦʚʽʡ ʬʦʨʤʽ, ʨʽʜʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʣʦʜʰʠʤʠ ʜʽʪʴʤʠ, 
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ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫʨʘʞʝʥʥʷ ʦʙʣʠʯʯʷ (7,89 %), ʪʠʧʦʚʠʤʠ ʜʽʣʷʥʢʘʤʠ ʚʠʩʠʧʘʥʴ 

ʟʘʣʠʰʘʣʠʩʴ ʟʛʠʥʘʣʴʥʽ ʧʦʚʝʨʭʥʽ ʚʝʨʭʥʽʭ (86,84 %) ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ (15,79 %), 

ʰʠʷ (34,21 %). ɻʝʥʝʨʘʣʽʟʦʚʘʥʝ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʟʤʝʥʰʫʚʘʣʦʩʴ ʟ ʚʽʢʦʤ, ʘ 

ʥʘʨʦʩʪʘʣʘ ʢʽʣʴʢʽʩʪʴ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʬʦʨʤ (p᾽0,05), ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʚʠʩʠʧʘʥʴ ʽ ʯʠʩʣʘ ʫʨʘʞʝʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ 

ʜʽʣʷʥʦʢ ʧʨʠ ɸɼ ʫ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 

ʈʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʚʠʩʠʧʘʥʴ ʧʨʠ ɸɼ ʫ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ 

ʈʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ 

ʚʠʩʠʧʘʥʴ, 

ʯʠʩʣʦ ʫʨʘʞʝʥʠʭ 

ʘʥʘʪʦʤʽʯʥʠʭ ʜʽʣʷʥʦʢ 

ɺʽʢʦʚʘ ʬʦʨʤʘ ɸɼ (n=128) 

ʄʘʣʶʢʦʚʘ, 

1-3 ʨʦʢʠ (n=20) 

ɼʠʪʷʯʘ, 

4-11 ʨʦʢʽʚ (n=70) 

ʇʽʜʣʽʪʢʦʚʘ, 

12-18 ʨʦʢʽʚ (n=38) 

n % n % n % 

ʦʜʥʘ 1 5,00 3 4,29 6 15,79* 

ʜʚʽ 6 30,00* 31 44,29* 25 65,79* 

ʪʨʠ 5 25,00* 27 38,57* 4 10,53* 

ʯʦʪʠʨʠ ʽ ʙʽʣʴʰʝ 8 40,00* 9 12,86* 3 7,89* 

ʇʨʠʤʽʪʢʘ. *p ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ ɢ2 ʇʽʨʩʦʥʘ (p᾽0,05) ʚʠʟʥʘʯʝʥʘ 

ʤʝʪʦʜʦʤ ʧʦʨʽʚʥʷʥʥʷ ʯʘʩʪʦʢ  

 

ʅʘʡʯʘʩʪʽʰʠʤ ʢʣʽʥʽʯʥʠʤ ʧʨʦʷʚʦʤ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʚ ʚʠʩʠʧʘʥʥʷ ʥʘ ʰʢʽʨʽ 

ʧʨʠ ɸɼ ʙʫʚ ʩʚʝʨʙʽʞ, ʷʢʠʡ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʩʽʭ ʦʙʩʪʝʞʫʚʘʥʠʭ ʜʽʪʝʡ (100,00 %), 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʝʨʙʝʞʫ ʻ ʦʜʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʚʝʨʙʽʞ 

ʙʫʚ ʣʝʛʢʠʤ, ʝʧʽʟʦʜʠʯʥʠʤ, ʥʝ ʧʦʨʫʰʫʚʘʚ ʩʦʥ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʫ 

24,22 % ʜʽʪʝʡ, ʩʠʣʴʥʠʡ ʧʦʩʪʽʡʥʠʡ ʩʚʝʨʙʽʞ, ʷʢʠʡ ʚʠʢʣʠʢʘʚ ʧʦʷʚʫ ʥʘ ʰʢʽʨʽ 

ʛʣʠʙʦʢʠʭ ʨʦʟʯʫʭʽʚ, ʧʦʨʫʰʫʚʘʚ ʥʽʯʥʠʡ ʩʦʥ, ʟʥʠʞʫʚʘʚ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ 

ʟʫʤʦʚʣʶʚʘʚ ʥʝʩʧʦʢʽʡ ʚʽʜʤʽʯʘʚʩʷ ʫ 75,78 % ʜʽʪʝʡ. 

ɺʩʽʤ ʜʽʪʷʤ ʟ ɸɼ ʧʨʦʚʦʜʠʣʘʩʷ ʜʝʨʤʘʪʦʩʢʦʧʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩʴ 

ʥʘ ʫʨʘʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʨʽʚʥʷʥʥʷ ʽʟ 

ʥʝʫʰʢʦʜʞʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ. ɸɼ ʻ ʭʨʦʥʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʟ ʚʠʨʘʞʝʥʠʤʠ 

ʧʦʣʽʤʦʨʬʥʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʰʢʽʨʽ.  

ʆʢʨʝʤʽ ʰʢʽʨʥʽ ʩʠʤʧʪʦʤʠ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʚʠʩʠʧʘʥʴ ʥʘ ʫʨʘʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʰʢʽʨʠ ɸɼ ʫ ʜʽʪʝʡ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʟʘ ʜʘʥʠʤʠ 

ʚʠʢʦʥʘʥʦʾ ʜʝʨʤʘʪʦʩʢʦʧʽʾ (ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʷ 4 

ʏʘʩʪʦʪʘ ʦʢʨʝʤʠʭ ʰʢʽʨʥʠʭ ʩʠʤʧʪʦʤʽʚ ʧʨʠ ʜʝʨʤʘʪʦʩʢʦʧʽʾ 

ʫ ʜʽʪʝʡ ʟ ɸɼ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ 

ʐʢʽʨʥʠʡ ʧʨʦʷʚ 

ɺʽʢʦʚʘ ʬʦʨʤʘ ɸɼ (n=128) 

ʄʘʣʶʢʦʚʘ, 

1-3 ʨʦʢʠ (n=20) 

ɼʠʪʷʯʘ, 

4-11 ʨʦʢʽʚ (n=70) 

ʇʽʜʣʽʪʢʦʚʘ, 

12-18 ʨʦʢʽʚ (n=38) 

n % n % n % 

ʝʨʠʪʝʤʘ/ʛʽʧʝʨʝʤʽʷ 20 100,00* 70 100,00* 35 92,11* 

ʥʘʙʨʷʢ/ʧʘʧʫʣʠ  18 90,00* 46 65,71* 6 15,79* 

ʢʽʨʢʘ/ʝʢʩʫʜʘʮʽʷ 19 95,00* 54 77,14* 9 23,68* 

ʤʽʢʨʦʚʝʟʠʢʫʣʷʮʽʷ 2 10,00 13 18,57* 4 10,53 

ʣʽʭʝʥʽʬʽʢʘʮʽʷ 4 20,00* 58 82,86* 38 100,00* 

ʝʢʩʢʦʨʽʘʮʽʷ/ʨʦʟʯʫʭ 14 70,00* 67 95,71* 34 89,47* 

ʪʨʽʱʠʘ 4 20,00* 17 24,29* 8 21,05 

ʩʫʭʽʩʪʴ/ʣʫʱʝʥʥʷ 10 50,00* 47 67,14* 30 78,95* 

ʛʽʧʝʨʧʽʛʤʝʥʪʘʮʽʷ 1 5,00* 12 17,14* 6 15,79* 

ʇʨʠʤʽʪʢʘ. *p ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ ɢ2 ʇʽʨʩʦʥʘ (p᾽0,05) ʚʠʟʥʘʯʝʥʘ 

ʤʝʪʦʜʦʤ ʧʦʨʽʚʥʷʥʥʷ ʯʘʩʪʦʢ  

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʢʽʣʴʢʦʭ ʜʝʨʤʘʪʦʩʢʦʧʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ɸɼ (ʪʘʙʣ. 5).  

ʊʘʙʣʠʮʷ 5 

ʏʘʩʪʦʪʘ ʨʽʟʥʠʭ ʬʦʨʤ ʫʨʘʞʝʥʴ ʰʢʽʨʠ ʧʨʠ ɸɼ ʚ ʜʽʪʝʡ 

ʟʘ ʜʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʨʤʘʪʦʩʢʦʧʽʾ 

ʌʦʨʤʘ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ 
ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ (n=128) 

n % 

ɽʨʠʪʝʤʘʪʦʟʥʘ 12 9,38 

ɽʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ 21 16,41 

ɽʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ʟ ʣʽʭʝʥʽʬʽʢʘʮʽʻʶ 65 50,78 

ʃʽʭʝʥʦʾʜʥʘ 29 22,66 

ʇʨʫʨʠʛʦʧʦʜʽʙʥʘ 1 0,78 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʧʦʚʥʶʶʪʴ ʢʣʘʩʠʯʥʽ ʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ɸɼ (ʝʢʩʫʜʘʪʠʚʥʘ, 

ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ, ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ʟ ʣʽʭʝʥʽʬʽʢʘʮʽʻʶ, ʣʽʭʝʥʦʾʜʥʘ, 

ʧʨʫʨʽʛʽʥʦʟʥʘ), ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʠ ʦʛʣʷʜʽ. ɺ ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 1 ʜʦ 3 ʨʦʢʽʚ 

ʚʽʜʤʽʯʘʣʘʩʴ ʝʢʩʫʜʘʪʠʚʥʘ ʬʦʨʤʘ ʫ 60,00 %, ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ʚ 40,00 % 

ʚʠʧʘʜʢʽʚ, ʚ ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 4 ʜʦ 11 ʨʦʢʽʚ ʜʦʤʽʥʫʚʘʣʘ ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ʟ 

ʣʽʭʝʥʽʬʽʢʘʮʽʻʶ ï 78,57 %, ʧʝʚʥʫ ʯʘʩʪʢʫ ʩʪʘʥʦʚʠʣʘ ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ 
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ʬʦʨʤʘ ʜʦ 18,57 %, ʘ ʚ ʜʽʪʝʡ ʚʽʜ 12 ʜʦ 18 ʨʦʢʽʚ ʧʝʨʝʚʘʞʘʣʘ ʣʽʭʝʥʦʾʜʥʘ ï 73,68 % 

ʪʘ ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ʟ ʣʽʭʝʥʽʬʽʢʘʮʽʻʶ ʬʦʨʤʘ ï 26,32 %. ʆʮʽʥʢʘ 

ʧʦʰʠʨʝʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʰʢʽʨʽ ʧʨʠ ɸɼ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʦʰʠʨʝʥʝ ʽ 

ʜʠʬʫʟʥʝ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʙʫʣʦ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʘʣʶʢʦʚʦʾ ʪʘ ʜʠʪʷʯʦʾ 

ʬʦʨʤ, ʟʥʘʯʥʦ ʨʽʜʰʝ ʧʨʠ ʧʽʜʣʽʪʢʦʚʽʡ ʬʦʨʤʽ. ʅʘʷʚʥʽʩʪʴ ʩʫʧʫʪʥʴʦʾ ʘʣʝʨʛʽʯʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʚʽʜʤʽʯʘʣʘʩʴ ʫ ʜʽʪʝʡ ʩʪʘʨʰʝ 3 ʨʦʢʽʚ. ʊʘʢ, ʧʨʠ ʤʘʣʶʢʦʚʽʡ ʬʦʨʤʽ 

ʩʫʧʫʪʥʽʭ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʜʽʪʝʡ ʥʝ ʙʫʣʦ, ʘ ʧʨʠ ʜʠʪʷʯʽʡ ʪʘ ʧʽʜʣʽʪʢʦʚʽʡ 

ʬʦʨʤʘʭ ʫ ʜʽʪʝʡ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ, ʘʣʝʨʛʽʯʥʠʡ ʨʠʥʽʪ, ʘʣʝʨʛʽʯʥʠʡ 

ʢʦʥôʶʥʢʪʠʚʽʪ . 

ɺʠʩʥʦʚʢʠ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ɸɼ ʚ ʜʽʪʝʡ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʦʢʘʟʘʚ, ʱʦ ʤʦʨʬʦʣʦʛʽʷ ʰʢʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʩʠʧʘʥʴ 

ʟʘʟʥʘʚʘʣʘ ʧʝʚʥʦʾ ʚʽʢʦʚʦʾ ʽʥʚʦʣʶʮʽʾ ʽ ʤʦʜʠʬʽʢʘʮʽʾ: ʚ ʤʘʣʶʢʦʚʦʤʫ ʧʝʨʽʦʜʽ 

ʚʽʜʤʽʯʘʣʠʩʴ ʝʢʩʫʜʘʪʠʚʥʘ ʽ ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʘ ʬʦʨʤʘ, ʽʟ ʚʽʢʦʤ ʟʨʦʩʪʘʣʘ 

ʯʘʩʪʦʪʘ ʝʨʠʪʝʤʘʪʦʟʥʦ-ʩʢʚʘʤʦʟʥʦʾ ʬʦʨʤʠ ʟ ʣʽʭʝʥʽʬʽʢʘʮʽʻʶ, ʚ ʧʽʜʣʽʪʢʦʚʦʤʫ 

ʧʝʨʽʦʜʽ ʧʝʨʝʚʘʞʘʣʘ ʯʘʩʪʦʪʘ ʣʽʭʝʥʦʾʜʥʦʾ ʬʦʨʤʠ. ɺʽʜʤʽʯʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʽʥʜʝʢʩʫ 

SCORAD ʚʽʜ ʥʘʡʥʠʞʯʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʣʝʛʢʦʤʫ ʧʝʨʝʙʽʛʫ ʜʦ ʥʘʡʚʠʱʠʭ ʟʥʘʯʝʥʴ 

ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ.  

ɻʝʥʝʨʘʣʽʟʦʚʘʥʝ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʟʤʝʥʰʫʚʘʣʦʩʴ ʟ ʚʽʢʦʤ, ʘ ʥʘʨʦʩʪʘʣʘ 

ʢʽʣʴʢʽʩʪʴ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʬʦʨʤ. ʏʘʩʪʦʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʨʠʻʜʥʘʥʥʷ ʽʥʰʠʭ 

ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ, ʘʣʝʨʛʽʯʥʦʛʦ ʨʠʥʽʪʫ, ʘʣʝʨʛʽʯʥʦʛʦ 

ʢʦʥôʶʥʢʪʠʚʽʪʫ ʫ ʜʽʪʝʡ ʟ ɸɼ ʟʨʦʩʪʘʣʘ ʽʟ ʚʽʢʦʤ. ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ɸɼ, ʦʮʽʥʢʠ ʚʘʞʢʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʜʝʢʩʫ SCORAD ʪʘ ʜʝʨʤʘʪʦʩʢʦʧʽʾ ʰʢʽʨʠ ʧʽʜʚʠʱʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ. ɺʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ɸɼ ʫ ʜʽʪʝʡ 

ʨʽʟʥʦʛʦ ʚʽʢʫ.  
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ɸʅɸʊʆʄɯʗ ʊɸ ʄʆʈʌʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʄɯʉʎʗ ʇʆʏɸʊʂʋ 

ʊɸ ʈʆɿʊɸʐʋɺɸʅʅʗ ɸʈʊɽʈɯʁ ɺɽʈʍʅʔʆɰ 

ʂɯʅʎɯɺʂʀ ɯ ɰʍ ɸʅɸʉʊʆʄʆɿɯɺ 

 

ʅʽʢʦʣʘʻʚʘ ʋʣʷʥʘ ɺʷʯʝʩʣʘʚʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯI ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɹʝʛʽʯʝʚʘ ʂʘʪʝʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʈʦʤʘʥʦʚ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʂʨʦʭʤʘʣʴ ɻʣʽʙ ɼʤʠʪʨʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʄʦʱʝʥʢʦ ɭʣʠʟʘʚʝʪʘ ʄʘʢʩʠʤʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɻʫʪʦʨʦʚʘ ʄʠʣʘʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɭʨʝʱʝʥʢʦ ʆʣʝʥʘ ʉʝʨʛʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʊʠʪʦʚʘ ɺʘʣʝʨʽʷ ɭʚʛʝʥʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɻʘʣʘʥʽʢ ʄʘʨʠʥʘ ʉʪʘʥʽʩʣʘʚʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɸʨʪʝʨʽʾ ʚʝʨʭʥʴʦ ʢʽʥʮʽʚʢʠ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʨʦʟʛʘʣʫʞʝʥʥʷ ʡ ʛʨʘʶʪʴ ʛʦʣʦʚʥʫ ʨʦʣʴ ʚ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʽ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ 

ʣʶʜʠʥʠ. ʇʣʝʯʦʚʘ ʘʨʪʝʨʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʷʢ ʧʨʦʜʦʚʞʝʥʥʷ ʧʘʭʚʦʚʦʾ ʘʨʪʝʨʽʾ, ʽʜʫʯʠ 

ʚʟʜʦʚʞ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʫʢʠ, ʚʽʜʜʘʻ ʜʝʢʽʣʴʢʘ ʛʽʣʦʢ ʽ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʥʘ 

ʢʽʥʮʝʚʽ ʛʽʣʢʠ ʫ ʣʽʢʪʴʦʚʽʡ ʷʤʮʽ. ʉʝʨʝʜ ʮʠʭ ʛʽʣʦʢ: ʛʣʠʙʦʢʘ ʧʣʝʯʦʚʘ ʘʨʪʝʨʽʷ, ʚʝʨʭʥʷ 

ʣʽʢʪʴʦʚʘ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ, ʥʠʞʥʷ ʣʽʢʪʴʦʚʘ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ, ʣʽʢʪʴʦʚʘ 

ʘʨʪʝʨʽʷ ʪʘ ʧʨʦʤʝʥʝʚʘ ʘʨʪʝʨʽʷ ʧʝʨʝʜʧʣʽʯʯʷ. 

ʄʝʪʘ./Aim. ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʦʧʠʩ ʘʥʘʪʦʤʽʾ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʛʽʣʦʢ 

ʥʘʜʘʻ ʙʽʣʴʰ ʣʘʢʦʥʽʯʥʫ ʽʥʬʦʨʤʘʮʽ ʁ ʧʨʦ ʙʫʜʦʚʫ ʬʫʥʢʮʽʾ ʮʽʻʾ ʘʨʪʝʨʽʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ. ɸʥʘʣʽʟʫʶʯʠ ʙʫʜʦʚʫ ʪʘ ʰʣʷʭʠ ʧʦʰʠʨʝʥʥʷ ʧʣʝʯʦʚʦʾ 
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ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʛʽʣʦʢ, ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ ʨʦʟʫʤʽʥʥʷ ʘʥʘʪʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʣʝʯʦʚʦʾ 

ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʽ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ. ʆʧʠʩʘʪʠ ʧʦʨʷʜʦʢ 

ʨʦʟʧʦʜʽʣʫ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʛʽʣʦʢ ʚʽʜ ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʜʦ ʜʠʩʪʘʣʴʥʠʭ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʪʘʣʴʥʽʰʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʩʣʽʜʦʚʥʫ ʩʠʩʪʝʤʫ. ʇʦʢʘʟʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʛʘʣʫʞʝʥʴ ʪʘ ʘʥʘʩʪʦʤʦʟʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʘʨʪʝʨʽʷʤʠ ʚʝʨʭʥʽʭ 

ʢʽʥʮʽʚʦʢ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʨʦʟʫʤʽʪʠ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʫ ʮʽʡ ʘʥʘʪʦʤʽʯʥʽʡ 

ʦʙʣʘʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʥʘʡʪʦʯʥʽʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʤʥʦʞʠʥʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʪʘ 

ʤʝʜʠʯʥʦʶ ʣʽʪʝʨʘʪʫʨʠ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ 

ʜʝʪʘʣʝʡ ʘʥʘʪʦʤʽʾ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʙʝʩʽʜʘ ʟ ʝʢʩʧʝʨʪʘʤʠ ʫ ʛʘʣʫʟʽ ʘʥʘʪʦʤʽʾ ʪʘ 

ʭʽʨʫʨʛʽʾ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʨʦʚʦʜʠʣʠ ʜʝʩʝʢʮʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʽ 

ʚʪʨʫʯʘʥʥʷ ʜʘʥʦʾ ʦʙʣʘʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ./Results and discussion. ʅʘ ʦʩʥʦʚʽ ʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʯʠʪʘʯʘʤʠ ʙʫʜʝ ʟʘʩʚʦʻʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʥʘʪʦʤʽʶ, ʬʫʥʢʮʽʾ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʜʦʨʦʚ'ʷ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʛʽʣʦʢ, ʘ ʪʘʢʦʞ ʧʨʦ ʘʥʘʪʦʤʽʯʥʽ ʚʘʨʽʘʥʪʠ ʪʘ 

ʘʥʘʩʪʦʤʦʟʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦ ʜʣʷ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ 

ʘʥʘʪʦʤʽʻʶ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʭʽʨʫʨʛʽʾ. 

ɺʠʩʥʦʚʦʢ./Conclusions.ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʦʧʠʩ ʘʥʘʪʦʤʽʾ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʪʘ 

ʾʾ ʛʽʣʦʢ ʥʘʜʘʻ ʙʽʣʴʰ ʣʘʢʦʥʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʫʜʦʚʫ ʬʫʥʢʮʽʾ ʮʽʻʾ ʘʨʪʝʨʽʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ. ɸʥʘʣʽʟʫʶʯʠ ʙʫʜʦʚʫ ʪʘ ʰʣʷʭʠ ʧʦʰʠʨʝʥʥʷ ʧʣʝʯʦʚʦʾ 

ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʛʽʣʦʢ, ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ ʨʦʟʫʤʽʥʥʷ ʘʥʘʪʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʣʝʯʦʚʦʾ 

ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʽ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ. 

ʇʣʝʯʦʚʘ ʘʨʪʝʨʽʷ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʧʘʭʚʦʚʦʾ ʘʨʪʝʨʽʾ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ 

ʥʠʞʥʴʦʛʦ ʢʨʘʶ ʚʝʣʠʢʦʛʦ ʤôʷʟʘ teres, ʽ ʻ ʦʩʥʦʚʥʦʶ ʘʨʪʝʨʽʻʶ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ. 

ʇʣʝʯʦʚʘ ʘʨʪʝʨʽʷ ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ ʚʝʥʪʨʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʨʫʢʠ ʽ ʜʘʻ ʧʦʯʘʪʦʢ 

ʯʠʩʣʝʥʥʠʤ ʤʝʥʰʠʤ ʨʦʟʛʘʣʫʞʝʥʥʷʤ ʘʨʪʝʨʽʡ, ʧʝʨʰ ʥʽʞ ʜʦʩʷʛʪʠ ʣʽʢʪʴʦʚʦʾ ʷʤʢʠ. 

ɼʦ ʮʠʭ ʨʦʟʛʘʣʫʞʝʥʠʭ ʘʨʪʝʨʽʡ ʥʘʣʝʞʘʪʴ ʛʣʠʙʦʢʘ ʧʣʝʯʦʚʘ ʘʨʪʝʨʽʷ, ʚʝʨʭʥʷ 

ʣʽʢʪʴʦʚʘ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ ʪʘ ʥʠʞʥʷ ʣʽʢʪʴʦʚʘ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ. ʂʦʣʠ 

ʧʣʝʯʦʚʘ ʘʨʪʝʨʽʷ ʜʦʩʷʛʘʻ ʣʽʢʪʴʦʚʦʾ ʷʤʢʠ, ʚʦʥʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʽ ʛʽʣʢʠ: 
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ʧʨʦʤʝʥʝʚʫ ʪʘ ʣʽʢʪʴʦʚʫ ʘʨʪʝʨʽʾ ʧʝʨʝʜʧʣʽʯʯʷ. 

ʇʣʝʯʦʚʘ ʘʨʪʝʨʽʷ ʪʘ ʾʾ ʛʽʣʢʠ ʞʠʚʣʷʪʴ ʜʚʦʛʦʣʦʚʠʡ ʤôʷʟ ʧʣʝʯʘ, ʪʨʠʛʦʣʦʚʠʡ 

ʤôʷʟ ʧʣʝʯʘ ʪʘ ʧʣʝʯʦʚʠʡ ʤôʷʟ. ʉʝʨʝʜʠʥʥʠʡ ʥʝʨʚ, ʚʽʜʜʽʣ ʧʣʝʯʦʚʦʛʦ ʩʧʣʝʪʝʥʥʷ, 

ʩʧʦʯʘʪʢʫ ʣʝʞʠʪʴ ʟʙʦʢʫ ʚʽʜ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʚ ʾʾ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ ʩʝʛʤʝʥʪʽ. ʋ 

ʩʚʦʻʤʫ ʜʠʩʪʘʣʴʥʦʤʫ ʩʝʛʤʝʥʪʽ ʩʝʨʝʜʠʥʥʠʡ ʥʝʨʚ ʧʝʨʝʪʠʥʘʻ ʤʝʜʽʘʣʴʥʫ ʩʪʦʨʦʥʫ 

ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʽ ʣʝʞʠʪʴ ʫ ʚʝʥʪʨʘʣʴʥʽʡ ʣʽʢʪʴʦʚʽʡ ʷʤʮʽ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʛʽʣʢʠ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʚ ʧʦʨʷʜʢʫ ʾʭ ʧʦʯʘʪʢʫ ʚʽʜ 

ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʜʦ ʜʠʩʪʘʣʴʥʠʭ. 

ɻʣʠʙʦʢʘ ʧʣʝʯʦʚʘ ʘʨʪʝʨʽʷ. 

ʇʝʨʰʘ ʛʽʣʢʘ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ, ʮʷ ʛʽʣʢʘ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ ʚʠʥʠʢʘʻ ʥʠʞʯʝ 

ʥʠʞʥʴʦʛʦ ʢʨʘʶ ʚʝʣʠʢʦʛʦ ʢʨʫʛʣʦʛʦ ʤôʷʟʘ. ʇʘʨʘʣʝʣʴʥʦ ʮʽʡ ʛʽʣʮʽ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ 

ʡʜʝ ʧʨʦʤʝʥʝʚʠʡ ʥʝʨʚ. ʉʧʦʯʘʪʢʫ ʛʣʠʙʦʢʘ ʘʨʪʝʨʽʷ ʧʣʝʯʘ ʚʽʜʜʘʻ ʚʠʩʭʽʜʥʫ 

ʜʝʣɹʪʦʧʦʜʽʙʥʫ ʛʽʣʢʫ, ʜʦʧʦʤʘʛʘʶʯʠ ʟʘʜʥʽʡ ʦʛʠʥʘʶʯʽʡ ʧʣʝʯʦʚʽʡ ʘʨʪʝʨʽʾ ʞʠʚʠʪʠ 

ʜʝʣʴʪʦʧʦʜʽʙʥʠʡ ʤôʷʟ. ʇʦʪʽʤ ʛʣʠʙʦʢʘ ʘʨʪʝʨʽʷ ʧʣʝʯʘ ʧʨʦʭʦʜʠʪʴ ʤʽʞ ʜʦʚʛʦʶ ʪʘ 

ʤʝʜʽʘʣʴʥʦʶ ʛʦʣʦʚʢʘʤʠ ʪʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʣʝʯʘ ʽ ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ ʨʘʜʽʘʣʴʥʦʾ 

ʙʦʨʦʟʥʠ ʧʣʝʯʦʚʦʾ ʢʽʩʪʢʠ. ɼʦʩʷʛʥʫʚʰʠ ʣʘʪʝʨʘʣʴʥʦʾ ʩʪʦʨʦʥʠ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ, 

ʛʣʠʙʦʢʘ ʘʨʪʝʨʽʷ ʧʣʝʯʘ ʧʨʦʥʠʟʫʻ ʙʽʯʥʫ ʤʽʞʤôʷʟʦʚʫ ʧʝʨʝʛʦʨʦʜʢʫ ʪʘ ʤôʷʟ-

ʩʫʧʽʥʘʪʦʨ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʧʦʜʽʣʠʪʠʩʷ ʥʘ ʩʝʨʝʜʥʶ ʪʘ ʧʨʦʤʝʥʝʚʫ ʢʦʣʘʪʝʨʘʣʴʥʽ 

ʘʨʪʝʨʽʾ. ʇʨʦʤʝʥʝʚʘ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ ʘʥʘʩʪʦʤʦʟʫʻ ʟ ʧʨʦʤʝʥʝʚʦʶ 

ʧʦʚʦʨʦʪʥʦʶ ʘʨʪʝʨʽʻʶ ʚ ʧʝʨʝʜʥʽʡ ʣʽʢʪʴʦʚʽʡ ʷʤʮʽ. ʉʝʨʝʜʥʷ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ 

ʧʨʦʭʦʜʠʪʴ ʟʟʘʜʫ ʚʽʜ ʣʽʢʪʴʦʚʦʾ ʷʤʢʠ ʽ ʘʥʘʩʪʦʤʦʟʫʻ ʟ ʤʽʞʢʽʩʪʢʦʚʦʶ ʧʦʚʦʨʦʪʥʦʶ 

ʘʨʪʝʨʽʻʶ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʠʱʝ ʣʽʢʪʴʦʚʦʛʦ ʚʽʜʨʦʩʪʢʘ ʣʽʢʪʴʦʚʦʾ ʢʽʩʪʢʠ.  

ʋ ʣʽʪʝʨʘʪʫʨʽ ʪʘʢʦʞ ʽʩʥʫʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʘʨʽʘʥʪʠ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʟʘʢʽʥʯʝʥʥʷ ʛʣʠʙʦʢʦʾ ʘʨʪʝʨʽʾ ʧʣʝʯʘ. ʋ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʧʦʰʠʨʝʥʽʩʪʴ ʛʣʠʙʦʢʦʾ ʘʨʪʝʨʽʾ ʧʣʝʯʘ, ʱʦ ʚʠʭʦʜʠʪʴ ʽʟ ʧʘʭʚʦʚʦʾ ʘʨʪʝʨʽʾ, ʘ ʥʝ ʟ 

ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ, ʧʨʠʯʦʤʫ ʧʦʰʠʨʝʥʽʩʪʴ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 2% ʜʦ 16,6%. 

ɺʝʨʭʥʷ ʣʽʢʪʴʦʚʘ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ. 

ɼʨʫʛʘ ʛʽʣʢʘ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ. ɯʥʦʜʽ ʮʷ ʘʨʪʝʨʽʷ ʤʦʞʝ ʚʽʜʭʦʜʠʪʠ ʚʽʜ ʛʣʠʙʦʢʦʾ 

ʘʨʪʝʨʽʾ ʧʣʝʯʘ. ʇʽʩʣʷ ʩʚʦʛʦ ʧʦʯʘʪʢʫ ʚʦʥʘ ʧʨʦʥʠʢʘʻ ʚ ʤʝʜʽʘʣʴʥʫ ʤʽʞʤôʷʟʦʚʫ 

ʧʝʨʝʛʦʨʦʜʢʫ ʽ ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ ʤʝʜʽʘʣʴʥʦʾ ʛʦʣʦʚʢʠ ʪʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʣʝʯʘ. 
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ɼʦʩʷʛʥʫʚʰʠ ʣʽʢʪʴʦʚʦʛʦ ʩʫʛʣʦʙʘ, ʚʝʨʭʥʷ ʣʽʢʪʴʦʚʘ ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ ʡʜʝ 

ʧʘʨʘʣʝʣʴʥʦ ʣʽʢʪʴʦʚʦʤʫ ʥʝʨʚʫ ʚʟʜʦʚʞ ʧʨʦʩʪʦʨʫ ʤʽʞ ʣʽʢʪʴʦʚʠʤ ʚʽʜʨʦʩʪʢʦʤ 

ʣʽʢʪʴʦʚʦʾ ʢʽʩʪʢʠ ʪʘ ʤʝʜʽʘʣʴʥʠʤ ʥʘʜʚʠʨʦʩʪʢʦʤ ʧʣʝʯʦʚʦʾ ʢʽʩʪʢʠ. ɺʝʨʭʥʷ ʣʽʢʪʴʦʚʘ 

ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ ʟʘʢʽʥʯʫʻʪʴʩʷ ʰʣʷʭʦʤ ʘʥʘʩʪʦʤʦʟʫʚʘʥʥʷ ʽʟ ʟʘʜʥʴʦʶ 

ʣʽʢʪʴʦʚʦʶ ʧʦʚʦʨʦʪʥʦʶ ʘʨʪʝʨʽʻʶ ʪʘ ʥʠʞʥʴʦʶ ʣʽʢʪʴʦʚʦʶ ʢʦʣʘʪʝʨʘʣʴʥʦʶ 

ʘʨʪʝʨʽʻʶ ʚ ʛʣʠʙʠʥʽ ʣʽʢʪʴʦʚʦʛʦ ʤôʷʟʘ-ʟʛʠʥʘʯʘ ʟʘʧôʷʩʪʢʘ.ʅʠʞʥʷ ʣʽʢʪʴʦʚʘ 

ʢʦʣʘʪʝʨʘʣʴʥʘ ʘʨʪʝʨʽʷ. 

ʊʨʝʪʷ ʛʽʣʢʘ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ, ʮʷ ʩʫʜʠʥʘ ʙʝʨʝ ʧʦʯʘʪʦʢ ʩʧʝʨʝʜʫ ʚʽʜ 

ʥʠʞʥʴʦʛʦ ʩʝʛʤʝʥʪʘ ʧʣʝʯʦʚʦʾ ʢʽʩʪʢʠ. ɺʦʥʘ ʧʨʦʭʦʜʠʪʴ ʤʝʜʽʘʣʴʥʦ ʚʟʜʦʚʞ 

ʧʣʝʯʦʚʦʛʦ ʤôʷʟʘ, ʧʝʨʰ ʥʽʞ ʧʨʦʥʠʟʫʚʘʪʠ ʤʝʜʽʘʣʴʥʫ ʤʽʞʤôʷʟʦʚʫ ʧʝʨʝʛʦʨʦʜʢʫ. 

ɺʦʥʘ ʘʥʘʩʪʦʤʦʟʫʻ ʟ ʧʝʨʝʜʥʴʦʶ ʣʽʢʪʴʦʚʦʶ ʧʦʚʦʨʦʪʥʦʶ ʘʨʪʝʨʽʻʶ ʪʘ ʚʝʨʭʥʴʦʶ 

ʣʽʢʪʴʦʚʦʶ ʢʦʣʘʪʝʨʘʣʴʥʦʶ ʘʨʪʝʨʽʻʶ. 

ʃʽʢʪʴʦʚʘ ʘʨʪʝʨʽʷ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʢʽʥʮʝʚʽ ʛʽʣʢʠ ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ. ʃʽʢʪʴʦʚʘ ʘʨʪʝʨʽʷ ʙʝʨʝ 

ʧʦʯʘʪʦʢ ʫ ʣʽʢʪʴʦʚʽʡ ʷʤʮʽ ʽ ʧʨʦʭʦʜʠʪʴ ʜʠʩʪʘʣʴʥʦ ʤʽʞ ʜʨʫʛʠʤ ʽ ʪʨʝʪʽʤ ʰʘʨʘʤʠ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʧʝʨʝʜʧʣʽʯʯʷ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʣʽʢʪʴʦʚʦʾ 

ʯʘʩʪʠʥʠ ʟʛʠʥʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ. ʇʦʪʽʤ ʣʽʢʪʴʦʚʘ ʘʨʪʝʨʽʷ ʧʨʦʭʦʜʠʪʴ ʚʠʱʝ 

ʫʪʨʠʤʫʚʘʯʘ ʟʛʠʥʘʯʽʚ ʟʘʧ'ʷʩʪʷ ʽ ʧʨʦʜʦʚʞʫʻ ʫʪʚʦʨʶʚʘʪʠ ʧʦʚʝʨʭʥʝʚʫ ʜʦʣʦʥʥʫ 

ʛʽʣʢʫ, ʦʩʥʦʚʥʠʡ ʩʫʜʠʥʥʠʡ ʢʦʤʧʦʥʝʥʪ ʢʠʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʰ ʥʽʞ ʧʨʦʜʦʚʞʠʪʠʩʷ 

ʫ ʚʠʛʣʷʜʽ ʧʦʚʝʨʭʥʝʚʦʾ ʜʦʣʦʥʥʦʾ ʛʽʣʢʠ, ʣʽʢʪʴʦʚʘ ʘʨʪʝʨʽʷ ʚʽʜʜʘʻ ʛʣʠʙʦʢʫ ʜʦʣʦʥʥʫ 

ʛʽʣʢʫ, ʷʢʘ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʛʣʠʙʦʢʦʶ ʜʦʣʦʥʥʦʶ ʜʫʛʦʶ ʢʠʩʪʽ. 

ʇʨʦʤʝʥʝʚʘ ʘʨʪʝʨʽʷ. 

ɯʥʰʦʶ ʟ ʜʚʦʭ ʢʽʥʮʝʚʠʭ ʘʨʪʝʨʽʡ ʻ ʧʨʦʤʝʥʝʚʘ ʘʨʪʝʨʽʷ. ʇʨʦʤʝʥʝʚʘ ʘʨʪʝʨʽʷ 

ʙʝʨʝ ʧʦʯʘʪʦʢ ʚ ʣʽʢʪʴʦʚʽʡ ʷʤʮʽ ʨʘʟʦʤ ʟ ʣʽʢʪʴʦʚʦʶ ʘʨʪʝʨʽʻʶ ʚ ʤʽʩʮʽ ʨʦʟʜʚʦʻʥʥʷ 

ʧʣʝʯʦʚʦʾ ʘʨʪʝʨʽʾ. ɺʦʥʘ ʧʨʦʭʦʜʠʪʴ ʧʽʜ ʧʣʝʯʝʧʨʦʤʝʥʝʚʠʤ ʤôʷʟʦʤ, ʣʘʪʝʨʘʣʴʥʦ ʚʽʜ 

ʧʨʦʤʝʥʝʚʦʛʦ ʤôʷʟʘ-ʟʛʠʥʘʯʘ ʟʘʧôʷʩʪʢʘ. ɰʾ ʭʽʜ ʩʣʫʞʠʪʴ ʣʽʥʽʡʥʦʶ ʤʝʞʝʶ ʤʽʞ 

ʟʛʠʥʘʣʴʥʠʤ ʽ ʨʦʟʛʠʥʘʣʴʥʠʤ ʚʽʜʜʽʣʘʤʠ ʧʝʨʝʜʧʣʽʯʯʷ. ʇʨʦʤʝʥʝʚʘ ʘʨʪʝʨʽʷ 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʧʨʦʤʝʥʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʙʦʭ ʚʽʜʜʽʣʽʚ. 
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ɸɼôʖɺɸʅʊʀ ɼʆ ɿɸɻɸʃʔʅʆɰ ɸʅɽʉʊɽɿɯɰ ʇʈʀ ʇʃɸʅʆɺʆʄʋ 

ʂɽʉɸʈɽɺʆʄʋ ʈʆɿʊʀʅɯ 

 

ʇʘʜʘʣʢʦ ɸʥʜʨʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʂʅʇ ʂʆʈ çʂʠʾʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʧʝʨʠʥʘʪʘʣʴʥʠʡ ʮʝʥʪʨè, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʝʥʥʷ 

ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ 

ɼʟʶʙʘ ɼʤʠʪʨʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʂʅʇ ʂʆʈ çʂʠʾʚʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥ̫è, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʝʥʥʷ 

ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ. ʃ. ʐʫʧʠʢʘ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ, ʧʨʦʬʝʩʦʨ, ʜ.ʤ.ʥ. 

 

ɺʩʪʫʧ. 

ʆʧʝʨʘʮʽʷ ʢʝʩʘʨʩʴʢʦʛʦ ʨʦʟʪʠʥʫ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʯʘʩʪʽʰʠʭ ʧʣʘʥʦʚʠʭ 

ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ (Betr§n A. P. 2016).  

ɿʘʛʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ ʧʨʠ ʢʝʩʘʨʩʴʢʦʤʫ ʨʦʟʪʠʥʽ ʤʽʩʪʠʪʴ ʦʜʥʽ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ 

ʚʠʢʣʠʢʽʚ ʜʣʷ ʣʽʢʘʨʷ ʘʥʝʩʪʝʟʽʦʣʦʛʘ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ - ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʦʚʽʣʴʥʠʡ 

ʨʽʚʝʥʴ ʘʥʝʩʪʝʟʽʾ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʦʙʤʝʞʠʪʠ ʚʧʣʠʚ ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʜʠʪʠʥʫ. ɼʘʥʝ ʷʚʠʱʝ ʙʫʣʦ ʦʧʠʩʘʥʝ, ʷʢ çʜʠʣʝʤʘ ʘʢʫʰʝʨʩʴʢʦʾ 

ʘʥʝʩʪʝʟʽʾè (Rollins M. 2012). ʏʘʩʪʦʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʘʥʝʩʪʝʟʽʾ ʧʨʠ 

ʢʝʩʘʨʝʚʦʤʫ ʨʦʟʪʠʥʽ ʩʪʘʥʦʚʠʪʴ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ - ʜʦ 15 % (Guasch E. 

2012). 

ʆʩʥʦʚʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʟʘʛʘʣʴʥʦʾ ʘʥʝʩʪʝʟʽʾ ʧʨʠ ʢʝʩʘʨʝʚʦʤʫ ʨʦʟʪʠʥʽ ʻ: 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʧʘʜʢʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʧʘʮʽʻʥʪʘ ʧʽʜ ʯʘʩ ʘʥʝʩʪʝʟʽʾ 

(1:670), ʚʠʨʘʞʝʥʘ ʛʝʤʦʜʠʥʘʤʽʯʥʘ ʨʝʘʢʮʽʷ ʥʘ ʭʽʨʫʨʛʽʯʥʫ ʪʨʘʚʤʫ ʪʘ ʤʦʞʣʠʚʠʡ 

ʜʝʧʨʝʩʠʚʥʠʡ ʝʬʝʢʪ ʥʘ ʧʣʽʜ. ɼʘʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʚʦʜʠʪʠ ʜʦ ʚʽʜʜʘʣʝʥʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʪʘʢʠʭ, ʷʢ: ʭʨʦʥʽʯʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, ʭʨʦʥʽʯʥʽ ʧʦʩʪʩʪʨʝʩʦʨʥʽ 

ʨʦʟʣʘʜʠ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʪʘ ʥʝʚʨʦʣʦʛʽʯʥʽ ʨʦʟʣʘʜʠ ʫ ʧʦʨʦʜʽʣʣʽ ʪʘ 

ʥʝʛʘʪʠʚʥʠʡ/ʧʨʠʛʥʽʯʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʧʣʽʜ (Landau R. et al. 2013). ʏʘʩʪʦʪʘ 

ʚʠʥʠʢʥʝʥʥʷ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʨʦʟʣʘʜʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1 % ʜʦ 18 % 
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(Hamilton B. E. et al. 2014). 

ʅʘʡʙʽʣʴʰ ʥʝʟʘʭʠʱʝʥʠʤ ʧʝʨʽʦʜʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʱʦʜʦ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʻ çʧʝʨʽʦʜ ʜʦ ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠè, ʟʘ ʨʘʭʫʥʦʢ, ʪʘʢ 

ʟʚʘʥʦʾ ï çʧʦʚʝʨʭʥʝʚʦʾ ʘʥʝʩʪʝʟʽʾè (Datta S. 2010). 

ʄʝʪʘ ʨʦʙʦʪʠ. 

ʇʦʨʽʚʥʷʪʠ çʩʪʘʥʜʘʨʪʥʫè ʤʝʪʦʜʠʢʫ ʪʦʪʘʣʴʥʦʾ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʾ ʘʥʝʩʪʝʟʽʾ 

ʟʽ ʰʪʫʯʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ ʣʝʛʝʥʴ ʧʨʠ ʧʣʘʥʦʚʠʭ ʢʝʩʘʨʝʚʠʭ ʨʦʟʪʠʥʘʭ ʪʘ ʟʘʛʘʣʴʥʫ 

ʘʥʝʩʪʝʟʽʶ ʟ ʜʦʜʘʚʘʥʥʷʤ ʘʜôʶʚʘʥʪʽʚ (ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ, 

ʨʚ̔ʝʥʴ ʢʦʨʪʠʟʦʣʫ, ʩʪʘʥ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʛʣʠʙʠʥʘ ʘʥʝʩʪʝʟʽʾ, ʚʠʥʠʢʥʝʥʥʷ 

ʫʩʢʣʘʜʥʝʥʴ). 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. 

ʅʘ ʙʘʟʽ ʢʦʤʫʥʘʣʴʥʦʛʦ ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʨʘʜʠ çʂʠʾʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʧʝʨʠʥʘʪʘʣʴʥʠʡ ʮʝʥʪʨè, ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘʛʘʣʴʥʦʾ ʘʥʝʩʪʝʟʽʾ ʧʨʠ ʧʣʘʥʦʚʦʤʫ ʢʝʩʘʨʝʚʦʤʫ ʨʦʟʪʠʥʽ 

ʟ ʜʦʜʘʚʘʥʥʷʤ ʘʜôʶʚʘʥʪʽʚ ʪʘ çʩʪʘʥʜʘʨʪʥʦʾè ʤʝʪʦʜʠʢʠ. 

ɺ ʧʝʨʽʦʜ ʟ 2021 - 2023 ʨʽʢ, ʫ ʚʣʘʩʥʽʡ ʧʨʘʢʪʠʮʽ, ʧʽʩʣʷ ʩʭʚʘʣʝʥʥʷ ʢʦʤʽʪʝʪʫ ʟ 

ʧʠʪʘʥʴ ʝʪʠʢʠ (ʅʋʆɿʋ ʽʤ. ʇ. ʃ. ʐʫʧʠʢʘ, ʧʨʦʪʦʢʦʣ ˉ 12 ʚʽʜ 29.11.2021 ʨʽʢ) ʪʘ 

ʧʠʩʴʤʦʚʦʾ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ ʧʘʮʽʻʥʪʽʚ, ʥʘʤʠ ʙʫʣʦ ʦʮʽʥʝʥʦ 60 ʧʘʮʽʻʥʪʽʚ ʫ ʷʢʠʭ 

ʧʣʘʥʦʚʠʡ ʢʝʩʘʨʽʚ ʨʦʟʪʠʥ ʧʨʦʚʦʜʠʚʩʷ ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʘʥʝʩʪʝʟʽʻʶ. ʋʩʽ ʧʘʮʽʻʥʪʠ 

ʙʫʣʠ çʨʘʥʜʦʤʥʠʤè ʤʝʪʦʜʦʤ ʨʦʟʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ.  

ɻʨʫʧʘ ɸ, çʩʪʘʥʜʘʨʪʥʘè ʤʝʪʦʜʠʢʘ ʘʥʝʩʪʝʟʽʾ (n = 30), ʽʥʜʫʢʮʽʷ ʚ ʘʥʝʩʪʝʟʽʶ: 

ʢʝʪʘʤʽʥ (0,8 ʤʛ/ʢʛ, ʚ ʩʝʨʝʜʥʴʦʤʫ ï 50 ʤʛ), 1% ʪʽʦʧʝʥʪʘʣ ʥʘʪʨʽʶ (5 ʤʛ/ʢʛ); 

ʤʽʦʨʝʣʘʢʩʘʮʽʷ: ʧʨʝʢʫʨʘʨʠʟʘʮʽʷ - ʘʪʨʘʢʫʨʽʡ (10% ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʟʠ), 

ʩʫʢʩʘʤʝʪʦʥʽʡ (1,5 ʤʛ/ʢʛ). ʇʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠ ʘʥʝʩʪʝʟʽʶ ʧʽʜʪʨʠʤʫʚʘʣʠ: 

ʪʽʦʧʝʥʪʘʣ ʥʘʪʨʽʶ 1% (100 - 200 ʤʛ ʢʦʞʥʽ 15 - 20 ʭʚ.), ʢʝʪʘʤʽʥ (0,8 ʤʛ/ʢʛ, ʚ 

ʩʝʨʝʜʥʴʦʤʫ - 50 ʤʛ ʦʜʥʦʨʘʟʦʚʦ), ʬʝʥʪʘʥʽʣ (ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʜʦʟʘ - 5 ʤʢʛ/ʢʛ, 

ʧʽʜʪʨʠʤʫʶʯʘ ʜʦʟʘ - 100 ʤʢʛ ʢʦʞʥʽ 15 - 20 ʭʚ), ʘʪʨʘʢʫʨʽʫʤ (0,5 ʤʛ/ʢʛ 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʟʘ). 

ɻʨʫʧʘ ɹ, ʤʝʪʦʜʠʢʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʘʜ`ʶʚʘʥʪʽʚ (n = 30), ʟʘ 30 ʭʚʠʣʠʥ ʜʦ 

ʧʣʘʥʦʚʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ 
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ʘʮʝʪʘʤʽʥʦʬʝʥ (1 ʛʨʘʤ) ʪʘ ʢʣʦʥʽʜʠʥ (1,5 ʤʢʛ/ʢʛ, ʚ ʩʝʨʝʜʥʴʦʤʫ ï 100 ʤʢʛ). 

ɯʥʜʫʢʮʽʷ ʚ ʘʥʝʩʪʝʟʽʶ, ʧʽʜʪʨʠʤʢʘ ʘʥʝʩʪʝʟʽʾ ʪʘ ʤʽʦʨʝʣʘʢʩʘʮʽʷ ï ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʦʜʥʘʢʦʚʽʡ ʩʭʝʤʽ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʭʽʜʥʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʚʽʜʙʫʚʘʣʦʩʴ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ʰʚʠʜʢʦʾ ʧʦʩʣʽʜʦʚʥʦʾ ʽʥʜʫʢʮʽʾ/ʽʥʪʫʙʘʮʽʾ (Rapid Sequence Induction/intubation). 

ʐʪʫʯʥʘ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʩʧʽʨʘʪʦʨʦʤ AEONMED VG 70 

(çBeijing Aeonmed Co., Ltd.è, China) ʚ ʨʝʞʠʤʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʧʦ ʦʙôʻʤʫ ʽʟ 

ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ɯʥʪʨʘʦʧʝʨʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ: ʥʝʽʥʚʘʟʠʚʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ (ʅɯɸʊ), 

ʧʫʣʴʩ (PS), ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ), ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ (ɽʂɻ), ʥʘʩʠʯʝʥʥʷ ʢʠʩʥʝʤ ʢʘʧʽʣʷʨʥʦʾ ʢʨʦʚʽ (SpO2), 

ʢʘʧʥʦʤʝʪʨʽʷ (EtCʆ2), ʨʽʚʝʥʴ ʛʣʠʙʠʥʠ ʘʥʝʩʪʝʟʽʾ (ʙʽʩʧʝʢʪʨʘʣʴʥʠʡ ʽʥʜʝʢʩ Bispectral 

index, BIS). ɺʠʢʦʨʠʩʪʘʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʝʚʘʡʩʠ: ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʤʦʥʽʪʦʨ 

ʧʘʮʽʻʥʪʘ Philips Efficia CM 100 (çPhilips Healthcareè, USA) ʪʘ BIS VIEW
TM

 

Monitoring System (çAspect Medical Systemsè, USA).  

ʇʨʦʚʦʜʠʚʩʷ ʢʦʥʪʨʦʣʴ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʢʨʦʚʽ ʪʘ ʢʦʨʪʠʟʦʣʫ ʚ 

ʧʝʨʽʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ (ʜʦ ʦʧʝʨʘʮʽʾ, ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠ). ʅʦʚʦʥʘʨʦʜʞʝʥʽ 

ʦʮʽʥʶʚʘʣʠʩʴ ʧʦ ʰʢʘʣʽ ɸʧʛʘʨ ʽ ʤʦʥʽʪʦʨʫʚʘʚʩʷ ʛʘʟʦʚʠʡ ʘʥʘʣʽʟ ʧʫʧʦʚʠʥʥʦʾ ʢʨʦʚʽ. 

ʇʽʜʛʦʪʦʚʢʘ ʧʘʮʽʻʥʪʽʚ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ 

ʤʝʥʝʜʞʤʝʥʪ ʚʽʜʧʦʚʽʜʘʚ ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʨʘʥʥʴʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʢʝʩʘʨʩʴʢʦʛʦ 

ʨʦʟʪʠʥʫ (Bollag
 
L. 2021). 

ɼʣ̫ ʩʢʣʘʜʘʥʥʷ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʟʘ 

ʜʚʦʩʪʦʨʦʥʥʽʤ t-ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ 

Statistica 10. ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ (p value) ʚʽʜʧʦʚʽʜʘʚ 0,001. ɺʽʜʤʽʥʥʦʩʪʽ 

ʦʮʽʥʶʚʘʣʠʩʴ ʷʢ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ, ʧʨʠ: t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ < - 3,466 ʽ 

t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ > 3,466 (ʟʛʽʜʥʦ ʪʘʙʣʠʯʥʠʭ ʟʥʘʯʝʥʴ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʄʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʘ ʨʽʟʥʠʮʷ ʫ 

ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʘʭ (ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ): ʚʩʽ ʚʘʛʽʪʥʽ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ 2-ʛʦ 

https://pubmed.ncbi.nlm.nih.gov/?term=Bollag+L&cauthor_id=33177330
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ʢʣʘʩʫ ʬʽʟʠʯʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʽʚ ʟʛʽʜʥʦ ʰʢʘʣʠ ɸʤʝʨʠʢʘʥʩʴʢʦʾ ɸʩʦʮʽʘʮʽʾ 

ɸʥʝʩʪʝʟʽʦʣʦʛʽʚ; ʚʘʛʽʪʥʦʩʪʽ ʦʜʥʦʧʣʽʜʥʽ; ʛʝʩʪʘʮʽʡʥʠʡ ʪʝʨʤʽʥ ï 39,5 ʪʠʞ.; 

ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ï 45 ʭʚʠʣʠʥʠ; ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ çʽʥʜʫʢʮʽʷ-

ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠè - 6,5 ʭʚʠʣʠʥ (ʥʦʨʤʘ ï ʜʦ 10 ʭʚʠʣʠʥ); ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ 

çʨʦʟʨʽʟ ʤʘʪʢʠ ï ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠè - 1,7 ʭʚʠʣʠʥ (ʥʦʨʤʘ ï ʜʦ 3 ʭʚʠʣʠʥ); 

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʘ ʢʨʦʚʦʚʪʨʘʪʘ ï 493 ʤʽʣʽʣʽʪʨʠ; ʧʦʢʘʟʥʠʢʠ ʢʘʨʜʽʦ-ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʚʠʭʽʜʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʧʘʨʘʤʝʪʨʠ (ʛʣʶʢʦʟʘ, ʢʦʨʪʠʟʦʣ).  

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʽʦʧʝʨʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʪʘʥʫ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʥʘʚʦʜʷʪʴʩʷ ʚ ʪʘʙʠʮʽ 1, 2, 3. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʧʝʨʽʦʧʝʨʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʛʣʠʙʠʥʠ ʘʥʝʩʪʝʟʽʾ 

ʇʦʢʘʟʥʠʢʠ 
ʉɸʊ 

(ʤʤ.ʨʪ.ʩʪ.) 

ʏʉʉ 

(ʫʜ/ʭʚ) 
BIS 

ʏʘʩʦʚʠʡ ʧʝʨʽʦʜ 1 2 3 1 2 3 1 2 3 

ɻʨʫʧʘ ɸ 89,8 118,7 113,5 76 93 98 98,31 50,9 61,3 

ɻʨʫʧʘ ɹ 89,6 104 98,6 75,9 85 89,8 98,37 48,2 58 

ʂʨʠʪʝʨʽʡ 

ʉʪʴʶʜʝʥʪʘ  

(p-value = 0,001;  

t > 3,466;  

t < - 3,466) 

0,19 21,9 19,03 0,12 11 9,73 - 0,5 3,7 6,6 

 

1 ï ʟʘ 10 ʭʚʠʣʠʥ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ; 2 ï ʧʽʩʣʷ ʽʥʪʫʙʘʮʽʾ 

ʪʨʘʭʝʾ/ʧʦʯʘʪʦʢ ʦʧʝʨʘʮʽʾ; 3 ï ʚʠʣʫʯʝʥʥʷ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ; ʉɸʊ ï ʩʝʨʝʜʥʽʡ 

ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ; BIS ï ʙʽʩʧʝʢʪʨʘʣʴʥʠʡ 

ʽʥʜʝʢʩ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1, ʜʝʤʦʥʩʪʨʫʶʪʴ: 1) ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ʫ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʩʝʨʝʜʥʴʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʙʽʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʽʥʜʝʢʩʫ; 2) ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (p-value = 0,001) ʚ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ (ʉɸʊ, ʏCC, BIS) ʤ̔ʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ʚ ʧʝʨʽʦʜʽ ʧʽʩʣʷ 

ʽʥʪʫʙʘʮʽʾ ʪʨʘʭʝʾ ʪʘ ʥʘ ʝʪʘʧʽ ʚʠʣʫʯʝʥʥʷ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ. ʂʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʦ 
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ʚʠʷʚʣʝʥʦ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʜ`ʶʚʘʥʪʽʚ (ɻʨʫʧʘ ɹ). 

ʊʘʙʣʠʮʷ 2 

ʇʦʢʘʟʥʠʢʠ ʧʝʨʽʦʧʝʨʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʨʝʩ-ʽʥʜʫʢʦʚʘʥʠʭ ʩʫʙʩʪʘʥʮʽʡ 

ʇʦʢʘʟʥʠʢʠ 
ɻʣʶʢʦʟʘ ʧʣʘʟʤʘ ʢʨʦʚʽ 

(ʤʤʦʣʴ/ʣ) 

ʂʦʨʪʠʟʦʣ 

ʧʣʘʟʤʘ ʢʨʦʚʽ 

(ʥʤʦʣʴ/ʣ) 

ʏʘʩʦʚʠʡ ʧʝʨʽʦʜ 1 2 1 2 

ɻʨʫʧʘ ɸ 4,69 5,81 700,06 922, 3 

ɻʨʫʧʘ ɹ 4,7 5,12 701,5 750,1 

ʂʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ  

(p-value = 0,001; t > 3,466;  

t < - 3,466) 
- 0,24 11 - 0,58 23,4 

1 ï ʟʘ 10 ʭʚʠʣʠʥ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ; 2 ï ʚʠʣʫʯʝʥʥʷ 

ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2, ʜʝʤʦʥʩʪʨʫʶʪʴ: 1) ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ʫ ʚʠʭʽʜʥʠʭ ʨʽʚʥʷʭ ʛʣʶʢʦʟʠ ʪʘ 

ʢʦʨʪʠʟʦʣʫ (ʧʣʘʟʤʘ ʢʨʦʚʽ); 2) ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ     

(p-value = 0,001) ʚ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʩʪʨʝʩ-ʽʥʜʫʢʦʚʘʥʠʭ ʩʫʙʩʪʘʥʮʽʡ ʧʣʘʟʤʠ 

ʢʨʦʚʽ (ʛʣʶʢʦʟʘ, ʢʦʨʪʠʟʦʣ) ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ ʚ ʧʝʨʽʦʜʽ ʧʽʩʣʷ ʽʥʪʫʙʘʮʽʾ ʪʨʘʭʝʾ ʪʘ 

ʥʘ ʝʪʘʧʽ ʚʠʣʫʯʝʥʥʷ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ. ʂʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʜ`ʶʚʘʥʪʽʚ (ɻʨʫʧʘ ɹ). 

ʊʘʙʣʠʮʷ 3 

ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ 

ʆʮʽʥʢʘ ʟʘ ʰʢʘʣʦʶ 

ɸʧʛʘʨ 

(ʙʘʣʠ) 

ɸʥʘʣʽʟ ʛʘʟʽʚ ʧʫʧʦʚʠʥʥʦʾ 

ʢʨʦʚʽ (ʚʝʥʘ) 

ɻʨʫʧʠ 1 ʭʚ 5 ʭʚ ʈʅ 
ʨʉʆ2 

(ʤʤ.ʨʪ.ʩʪ) 

ʨʆ2 

(ʤʤ.ʨʪ.ʩʪ) 

ɻʨʫʧʘ ɸ 8,51 9,13 7,33 40,03 29 

ɻʨʫʧʘ ɹ 9,2 9,55 7,38 36,68 35,37 

ʂʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ  

(p-value = 0,001; t > 3,466;  

t < - 3,466) 
- 4,18 - 3,08 4,46 4,23 - 7,2 

 

ʨʉʆ2 ï ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ; ʨʆ2 ï ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ 

ʢʠʩʥʶ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3, ʜʝʤʦʥʩʪʨʫʶʪʴ: ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ (p-value = 0,001) ʚ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʽʥʢʠ 
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ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʟʘ ʰʢʘʣʦʶ ɸʧʛʘʨ ʥʘ ʧʝʨʰʽʡ ʭʚʠʣʠʥʽ ʪʘ ʧʦʢʘʟʥʠʢʘʭ ʛʘʟʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʧʫʧʦʚʠʥʥʦʾ ʢʨʦʚʽ. ʂʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʚ ʛʨʫʧʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʜ`ʶʚʘʥʪʽʚ (ɻʨʫʧʘ ɹ). 

ʉʝʨʝʜ ʫʩʢʣʘʜʥʝʥʴ ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʚʠʧʘʜʢʦʚʝ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʧʘʮʽʻʥʪʘ ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʪʘ, ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ï ʣʘʨʠʥʛʦʩʧʘʟʤ ʧʽʩʣʷ ʝʢʩʪʫʙʘʮʽʾ ʪʨʘʭʝʾ, ʷʢʠʡ 

ʙʫʣʦ ʢʫʧʦʚʘʥʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ. ɺʩʽ ʫʩʢʣʘʜʥʝʥʥʷ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʚ ʛʨʫʧʽ 

çʩʪʘʥʜʘʨʪʥʦʾè ʟʘʛʘʣʴʥʦʾ ʘʥʝʩʪʝʟʽʾ (ɻʨʫʧʘ ɸ). 

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, çʩʪʘʥʜʘʨʪʥʽè ʨʽʟʥʦʚʠʜʠ ʟʘʛʘʣʴʥʦʾ 

ʘʥʝʩʪʝʟʽʾ ʧʨʠ ʧʣʘʥʦʚʦʤʫ ʢʝʩʘʨʩʴʢʦʤʫ ʨʦʟʪʠʥʽ ʻ ʥʝʜʦʩʢʦʥʘʣʠʤʠ ʪʘ ʤʦʞʫʪʴ, ʚ 

ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ, ʥʝʩʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚ`ʷ ʧʘʮʽʻʥʪʘ ʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ, ʚ 

ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ: ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʧʘʜʢʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʧʘʮʽʻʥʪʘ 

ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʚʠʨʘʞʝʥʘ ʛʝʤʦʜʠʥʘʤʽʯʥʘ ʪʘ ʩʪʨʝʩʦʨʥʘ ʨʝʘʢʮʽʷ 

ʥʘ ʦʧʝʨʘʮʽʡʥʫ ʪʨʘʚʤʫ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜʽ ʜʦ ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠ, ʘ, ʪʘʢʦʞ - 

ʤʘʶʪʴ ʚʠʱʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʪʦʤʫ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ çʙʝʟʧʝʯʥʠʭè ʘʜ`ʶʚʘʥʪʽʚ ʜʦ ʜʘʥʦʛʦ ʨʽʟʥʦʚʠʜʫ ʘʥʝʩʪʝʟʽʾ ʧʨʠ 

ʧʣʘʥʦʚʦʤʫ ʢʝʩʘʨʩʴʢʦʤʫ ʨʦʟʪʠʥʽ ʻ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ. 

ɺʠʩʥʦʚʢʠ. 

ɹʘʟʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʪʘ ʘʥʘʣʽʟʫ ʉʚʽʪʦʚʦʾ ʤʝʜʠʯʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜ`ʶʚʘʥʪʽʚ (ʘʮʝʪʘʤʽʥʦʬʝʥ, ʢʣʦʥʽʜʠʥ) ʧʨʠ ʟʘʛʘʣʴʥʽʡ 

ʘʥʝʩʪʝʟʽʾ ʜʣʷ ʧʣʘʥʦʚʦʛʦ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʬʽʣʶ 

ʙʝʟʧʝʢʠ ʘʥʝʩʪʝʟʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʢʨʘʱʽ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʨʽʚʝʥʴ ʛʣʠʙʠʥʠ 

ʘʥʝʩʪʝʟʽʾ, ʤʝʥʰʽ ʨʽʚʥʽ ʩʪʨʝʩ-ʽʥʜʫʢʦʚʘʥʠʭ ʩʫʙʩʪʘʥʮʽʡ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʛʥʽʯʫʶʯʦʛʦ 

ʝʬʝʢʪʫ ʥʘ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʽ ʥʽʚʝʣʶʚʘʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ 

çʙʝʟʧʝʯʥʽè ʘʜ`ʶʚʘʥʪʠ, ʷʢ ʥʝʚʽʜôʻʤʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟʘʛʘʣʴʥʦʾ ʘʥʝʩʪʝʟʽʾ ʧʨʠ 

ʧʣʘʥʦʚʦʤʫ ʢʝʩʘʨʩʴʢʦʤʫ ʨʦʟʪʠʥʽ. 
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ɸʅɸʊʆʄɯʗ ʊɸ ɹɯʆʄɽʍɸʅɯʂɸ 

ʂʈɸʅɯʆɺɽʈʊɽɹʈɸʃʔʅʆɻʆ ɿ'ɭɼʅɸʅʅʗ 

 

ʎʠʤʙʘʣ ʄʘʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʏʠʩʪʽʢ ʄʠʣʘʥʘ ʉʝʨʛʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɭʨʦʭʦʚʘ ɻʘʥʥʘ ɸʥʜʨʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʇʘʥʪʶʭʦʚʘ ʊʘʾʩʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɻʦʨʦʚʘ ʆʢʩʘʥʘ ʖʨʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʋʟʫʥ ʃʘʨʠʩʘ ʈʫʩʣʘʥʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɻʫʜʴ ɺʽʢʪʦʨʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʉʘʯʝʥʢʦ ɼʘʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 4 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɹʦʨʦʜʽʥʘ ɼʘʨᾷ̫  ʉʝʨʛʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 3 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʃʫʮʝʥʢʦ ʇʘʚʣʦ ʇʘʚʣʦʚʠʯ 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʂʨʘʥʽʦʚʝʨʪʝʙʨʘʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʘʪʣʘʥʪ, ʦʩʴʦʚʠʡ ʭʨʝʙʝʮʴ ̔  ʧʦʪʠʣʠʯʥʫ ʢʽʩʪʢʫ, ʘ ʪʘʢʦʞ ʘʪʣʘʥʪʦ-ʧʦʪʠʣʠʯʥʠʡ ʽ 

ʘʪʣʘʥʪʦ-ʘʢʩʽʘʣʴʥʠʡ ʩʫʛʣʦʙʠ. ɸʥʘʪʦʤʽʷ, ʥʝʨʚʦʚʘ ʪʘ ʩʫʜʠʥʥʘ ʙʫʜʦʚʘ ʮʴʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ ʨʦʙʠʪʴ ʡʦʛʦ ʫʥʽʢʘʣʴʥʠʤ. ʌʘʭʽʚʮʽ, ʷʢʽ ʣʽʢʫʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʢʨʘʥʽʦʚʝʨʪʝʙʨʘʣʴʥʠʤ ʟô̒ ʜʥʘʥʥʷʤ, ʧʦʚʠʥʥʽ ʨʦʟʫʤʽʪʠ ʡʦʛʦ ʩʢʣʘʜʥʫ 

ʘʥʘʪʦʤʽʶ ʽ ʜʦʙʨʝ ʨʦʟʙʠʨʘʪʠʩʷ ʚ ʡʦʛʦ ʙʽʦʤʝʭʘʥʽʮʽ.  

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ʆʩʪʘʥʥʽ ʨʦʟʨʦʙʢʠ ʚ ʛʘʣʫʟʽ ʪʝʭʥʦʣʦʛʽʡ ʬʽʢʩʘʮʽʾ ʪʘ 

ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʂɺɿ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʘʥʘʪʦʤʽʾ. ʆʢʨʽʤ ʮʴʦʛʦ ʜʘʥʘ ʨʦʙʦʪʘ ʥʘʜʘʩʪʴ ʩʫʯʘʩʥʠʡ ʦʛʣʷʜ 

ʘʥʘʪʦʤʽʾ, ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʙʽʦʤʝʭʘʥʽʢʠ ʢʨʘʥʽʦʚʝʨʪʝʙʨʘʣʴʥʦʛʦ 
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ʟô̒ ʜʥʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʊʝʦʨʝʪʠʯʥʽ: ʦʛʣʷʜ ʪʘ 

ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʪʘ ʧʫʙʣʽʮʠʩʪʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʂʨʘʥʽʦʚʝʨʪʝʙʨʘʣʴʥʝ 

ʟ'ʻʜʥʘʥʥʷ (ʂɺɿ), ʪʘʢʦʞ ʚʽʜʦʤʝ ʷʢ ʢʨʘʥʽʦʮʝʨʚʽʢʘʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ, ʻ ʧʝʨʰʠʤ 

ʟ'ʻʜʥʘʥʥʷʤ ʭʨʝʙʝʪʥʦʛʦ ʩʪʦʚʧʘ, ʱʦ ʟ'ʻʜʥʫʻ ʯʝʨʝʧ ʟ ʭʨʝʙʪʦʤ ʯʝʨʝʟ ʦʩʥʦʚʫ 

ʧʦʪʠʣʠʯʥʦʾ ʢʽʩʪʢʠ, ʘʪʣʘʥʪ ʽ ʦʩʴʦʚʠʡ ʭʨʝʙʝʮʴ ʪʘ ʜʚʘ ʩʫʛʣʦʙʠ, ʷʢʽ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ: ʘʪʣʘʥʪʦ-ʧʦʪʠʣʠʯʥʠʡ ʪʘ ʘʪʣʘʥʪʦ-ʘʢʩʽʘʣʴʥʠʡ. ʋʥʽʢʘʣʴʥʘ ʢʽʩʪʢʦʚʘ, 

ʟʚ'ʷʟʢʦʚʘ ʪʘ ʤ'ʷʟʦʚʘ ʘʥʘʪʦʤʽʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʥʝʨʚʦʚʠʤʠ ʪʘ 

ʩʫʜʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʮʴʦʤʫ ʟ'ʻʜʥʘʥʥʽ, ʨʦʙʣʷʪʴ ʡʦʛʦ 

ʫʥʽʢʘʣʴʥʠʤ. 

ʂʨʘʥʽʦʚʝʨʪʝʙʨʘʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ (ʂɺɿ) ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʤʦʙʽʣʴʥʦʩʪʴ ʩʝʨʝʜ 

ʫʩʽʭ ʩʝʛʤʝʥʪʽʚ ʭʨʝʙʪʘ. ɺʦʥʦ ̫ ʚʣʷʻ ʩʦʙʦʶ ʧʝʨʝʭʽʜ ʤʽʞ ʛʦʣʦʚʥʠʤ ʤʦʟʢʦʤ ʽ 

ʰʠʡʥʠʤ ʚʽʜʜʽʣʦʤ ʭʨʝʙʪʘ. ɹʽʣʴʰʽʩʪʴ ʦʙʝʨʪʘʥʴ, ʟʛʠʥʘʥʴ ʽ ʨʦʟʛʠʥʘʥʴ ʭʨʝʙʪʘ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʘʤʝ ʚ ʮʽʡ ʜʽʣʷʥʮʽ. 

ʇʨʠ ʢʨʘʥʽʦʢʘʫʜʘʣʴʥʦʤʫ ʦʛʣʷʜʽ ʂɺɿ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʧʦʪʠʣʠʯʥʘ ʢʽʩʪʢʘ 

ʤʽʩʪʠʪʴ ʩʭʠʣ, ʚʝʣʠʢʠʡ ʧʦʪʠʣʠʯʥʠʡ ʦʪʚʽʨ ʽ ʧʦʪʠʣʠʯʥʽ ʚʠʨʦʩʪʢʠ. ʉʭʠʣ (clivus) 

ʟʘʙʝʟʧʝʯʫʻ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʽʜʪʨʠʤʢʫ ʤʦʩʪʫ ʧʝʨʝʜ ʥʘʭʠʣʦʤ ʜʦʥʠʟʫ ʽ ʜʦʟʘʜʫ, 

ʫʪʚʦʨʶʶʯʠ ʧʝʨʝʜʥʽʡ ʢʨʘʡʥʽʡ ʚʝʣʠʢʠʡ ʧʦʪʠʣʠʯʥʠʡ ʦʪʚʽʨ, ʘʙʦ ʦʩʥʦʚʫ. ʈʝʟʝʢʮʽʷ 

ʥʠʞʥʴʦʾ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʢʽʩʪʢʠ ʥʘ 1 ʩʤ ʚʠʷʚʠʪʴ ʧʦʥʪʦʤʝʜʫʣʷʨʥʝ 

ʟ'ʻʜʥʘʥʥʷ - ʮʽʥʥʠʡ ʭʽʨʫʨʛʽʯʥʠʡ ʦʨʽʻʥʪʠʨ. ɺʝʣʠʢʠʡ ʧʦʪʠʣʠʯʥʠʡ ʦʪʚʽʨ ʩʧʨʠʷʻ 

ʢʘʫʜʘʣʴʥʦʤʫ ʧʨʦʜʦʚʞʝʥʥ ʁʩʪʦʚʙʫʨʘ ʤʦʟʢʫ ʯʝʨʝʟ ʯʝʨʝʧ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʷʢ 

ʜʦʚʛʘʩʪʠʡ ʤʦʟʦʢ, ̫ ʢʠʡ ʚʭʦʜʠʪʴ ʫ ʭʨʝʙʝʪʥʠʡ ʢʘʥʘʣ ʧʦ ʧʨʠʥʮʠʧʫ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. 

ʉʢʚʘʤʦʟʥʘ ʯʘʩʪʠʥʘ ʧʦʪʠʣʠʯʥʦʾ ʢʽʩʪʢʠ ʩʢʣʘʜʘʻ ʟʘʜʥʶ ʤʝʞʫ ʧʦʪʠʣʠʯʥʦʛʦ ʦʪʚʦʨʫ, 

ʢʨʘʡʥʴʦʶ ʟʘʜʥʴʦʶ ʪʦʯʢʦʶ ʷʢʦʛʦ ʻ ʪʽʤ'ʷʯʢʦ. ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʝʣʠʢʦʛʦ ʧʦʪʠʣʠʯʥʦʛʦ ʦʪʚʦʨʫ ʜʘʣʠ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʨʽʟʥʽ ʬʦʨʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʢʨʫʛʣʫ, ʷʡʮʝʧʦʜʽʙʥʫ, ʯʦʪʠʨʠʢʫʪʥʫ, ʦʚʘʣʴʥʫ, ʥʝʧʨʘʚʠʣʴʥʫ, ʰʝʩʪʠʢʫʪʥʫ ʪʘ 

ʧ'ʷʪʠʢʫʪʥʫ. ʇʦʪʠʣʠʯʥʽ ʚʠʨʦʩʪʢʠ ʫʪʚʦʨʶʶʪʴ ʜʚʦʩʪʦʨʦʥʥʽ ʥʠʞʥʽ ʦʧʫʢʣʽ ʧʦʚʝʨʭʥʽ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʯʣʝʥʫʚʘʥʥʷ ʟ ʘʪʣʘʥʪʦʤ ʽ ʦʙʤʝʞʫʶʪʴ ʧʝʨʝʜʥʶ ʧʦʣʦʚʠʥʫ 

ʚʝʣʠʢʦʛʦ ʧʦʪʠʣʠʯʥʦʛʦ ʦʪʚʦʨʫ. ʇʽʜ'ʷʟʠʢʦʚʠʡ ʢʘʥʘʣ ʧʨʦʭʦʜʠʪʴ ʚʝʥʪʨʘʣʴʥʦ ʯʝʨʝʟ 



94 

ʙʘʟʠʣʷʨʥʫ ʯʘʩʪʠʥʫ ʧʦʪʠʣʠʯʥʦʾ ʢʽʩʪʢʠ, ʤʝʜʽʘʣʴʥʦ ʽ ʟʚʝʨʭʫ ʜʦ ʧʦʪʠʣʠʯʥʦʛʦ 

ʚʠʨʦʩʪʢʘ. ɿʘʜʥʷ ʘʪʣʘʥʪʦʧʦʪʠʣʠʯʥʘ ʤʝʤʙʨʘʥʘ ʟ'ʻʜʥʫʻ ʟʘʜʥʶ ʜʫʛʫ ʘʪʣʘʥʪʘ ʟ 

ʧʦʪʠʣʠʯʥʦʶ ʢʽʩʪʢʦʶ, ʚʭʦʜʷʯʠ ʚ ʚʝʣʠʢʠʡ ʦʪʚʽʨ ʽ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʟʟʘʜʫ ʜʦ 

ʧʣʦʩʢʦʾ ʧʦʪʠʣʠʯʥʦʾ ʢʽʩʪʢʠ, ʷʢʘ ʫʪʚʦʨʶʻ ʟʘʜʥʻ ʢʽʣʴʮʝ ʚʝʣʠʢʦʛʦ ʦʪʚʦʨʫ. ʍʨʝʙʝʪʥʽ 

ʘʨʪʝʨʽʾ ʧʨʦʥʠʟʫʶʪʴ ʮʶ ʤʝʤʙʨʘʥʫ, ʧʨʠʻʜʥʫʶʯʠʩʴ ʜʦ ʙʘʟʠʣʷʨʥʦʾ ʘʨʪʝʨʽʾ ʯʝʨʝʟ 

ʜʚʦʩʪʦʨʦʥʥʽ ʢʘʥʘʣʠ, ʷʢʽ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʭʽʜ ʧʝʨʰʦʛʦ ʰʠʡʥʦʛʦ ʥʝʨʚʦʚʦʛʦ 

ʢʦʨʽʥʮʷ. ʊʚʝʨʜʘ ʤʦʟʢʦʚʘ ʦʙʦʣʦʥʢʘ ʟʘʣʷʛʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʤʝʤʙʨʘʥʦʶ. 

ʅʘʫʢʦʚʮʽ, ʚʠʚʯʘʶʯʠ ʟʫʙʯʘʩʪʽ ʟʚ'ʷʟʢʠ ʭʨʝʙʝʪʥʦʛʦ ʩʪʦʚʧʘ, ʚʠʷʚʠʣʠ ʨʝʛʽʦʥʘʣʴʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ. ʎʝʨʚʽʢʘʣʴʥʠʡ ʚʽʜʜʽʣ ʭʨʝʙʪʘ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʽʚʥʽ ʧʝʨʰʦʾ ʟʫʙʯʘʩʪʦʾ 

ʟʚ'ʷʟʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʨʠʢʫʪʥʠʤʠ ʨʦʟʰʠʨʝʥʥʷʤʠ ʽ ʙʽʣʴʰ ʤʽʮʥʠʤʠ 

ʢʦʣʘʛʝʥʦʚʠʤʠ ʪʢʘʥʠʥʘʤʠ, ʽʤʦʚʽʨʥʦ, ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʧʽʜʚʠʱʝʥʦʛʦ ʨʫʭʫ ʚ ʮʽʡ 

ʜʽʣʷʥʮʽ. ʋ ʘʪʣʘʥʪʘ ʚʽʜʩʫʪʥʻ ʪʽʣʦ ʭʨʝʙʮʷ, ʥʘʪʦʤʽʩʪʴ ʚʽʥ ʟʯʣʝʥʦʚʫʻʪʴʩʷ ʟ ʟʫʙʥʠʤ 

ʚʽʜʨʦʩʪʢʦʤ, ʱʦ ʚʽʜʭʦʜʠʪʴ ʟʚʝʨʭʫ ʚʽʜ ʦʩʴʦʚʦʛʦ ʭʨʝʙʮʷ. ɸʪʣʘʥʪ ʪʘʢʦʞ 

ʥʝʧʦʚʥʦʮʽʥʥʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʘʢʩʠʩʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʢʠʭ, ʰʠʨʦʢʠʭ 

ʩʫʛʣʦʙʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. ɿʫʙʥʠʡ ʚʽʜʨʦʩʪʦʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʦʚʝʨʭʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʙʝʨʪʘʥʥʷ ʯʝʨʝʧʘ, ʱʦ ʻ ʧʝʨʝʚʘʞʥʠʤ ʨʫʭʦʤ ʟʯʣʝʥʫʚʘʥʥʷ ʉ1-2 ʭʨʝʙʮʽʚ. 

ʇʦʧʝʨʝʯʥʘ ʟʚ'ʷʟʢʘ ʨʦʙʠʪʴ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʂɺɿ, ʟʘʧʦʙʽʛʘʶʯʠ 

ʚʢʣʠʥʝʥʥʶ ʟʫʙʮʽʚ ʫ ʩʝʨʝʜʥʽʡ ʤʦʟʦʢ ʧʽʜ ʯʘʩ ʟʛʠʥʘʥʥʷ. ɸʧʽʢʘʣʴʥʘ ʟʚ'ʷʟʢʘ 

ʟʫʙʯʘʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ (ʘʙʦ ʚʝʨʭʽʚʢʦʚʘ ʦʜʦʥʪʦʧʦʜʽʙʥʘ ʟʚ'ʷʟʢʘ) ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ 

ʢʨʘʡʥʴʦʾ ʚʝʨʭʥʴʦʾ ʪʦʯʢʠ ʟʫʙʯʘʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ ʽ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʪʦʨʦʥʠ ʧʝʨʝʜʥʴʦʛʦ ʢʽʣʴʮʷ ʚʝʣʠʢʦʛʦ ʦʪʚʦʨʫ. ʇʝʨʝʜʥʷ ʘʪʣʘʥʪʦʧʦʪʠʣʠʯʥʘ 

ʤʝʤʙʨʘʥʘ ʟ'ʻʜʥʫʻ ʧʝʨʝʜʥʽʡ ʛʦʨʙʦʢ ʘʪʣʘʥʪʘ ʟ ʙʘʟʠʣʷʨʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʪʠʣʠʯʥʦʾ 

ʢʽʩʪʢʠ ʽ ʻ ʙʝʟʧʝʨʝʨʚʥʦʶ ʟ ʢʘʧʩʫʣʘʤʠ ʩʫʛʣʦʙʽʚ. ɺʦʥʘ ʚʥʦʩʠʪʴ ʥʝʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʂɺɿ. ɼʦʜʘʪʢʦʚʽ ʘʪʣʘʥʪʦʘʢʩʽʘʣʴʥʽ ʟʚ'ʷʟʢʠ ʦʪʦʯʫʶʪʴ 

ʧʝʨʝʜʥʴʦʣʘʪʝʨʘʣʴʥʠʡ ʭʨʝʙʮʝʚʠʡ ʢʘʥʘʣ ʜʚʦʩʪʦʨʦʥʥʴʦ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʤʝʜʽʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʉ2 ʜʦ ʤʝʜʽʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʚʝʣʠʢʦʛʦ ʦʪʚʦʨʫ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ 

ʮʶ ʟʚ'ʷʟʢʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʨʝʡʤʝʥʫʚʘʪʠ ʥʘ ʜʦʜʘʪʢʦʚʫ 

ʘʪʣʘʥʪʦʘʢʩʽʘʣʴʥʦ-ʧʦʪʠʣʠʯʥʫ ʟʚ'ʷʟʢʫ, ʷʢʘ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʧʨʫʞʝʥʦʶ ʧʽʜ ʯʘʩ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʾ ʨʦʪʘʮʽʾ ʪʘ ʟʛʠʥʘʥʥʷ ʭʨʝʙʪʘ, ʘʣʝ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʂɺɿ ʥʝ ʻ 

ʥʘʩʣʽʜʢʦʤ ʾʾ ʨʦʟʨʠʚʫ. ʈʦʣʴ ʥʝʨʚʽʚ: ʋ ʩʧʠʥʥʦʤʦʟʢʦʚʦʤʫ ʢʘʥʘʣʽ ʟʥʘʭʦʜʠʪʴʩʷ 
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ʧʝʨʝʭʽʜ ʚʽʜ ʩʪʦʚʙʫʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʦ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʂɺɿ ʻ ʩʪʝʥʦʟʫʶʯʝ ʧʦʰʢʦʜʞʝʥʥʷ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʪʘ ʡʦʛʦ 

ʧʦʭʽʜʥʠʭ. ʅʝʨʚ ɯ ʰʠʡʥʦʛʦ ʭʨʝʙʮʷ ʚʠʭʦʜʠʪʴ ʥʘʜ ʘʪʣʘʥʪʦʤ ʯʝʨʝʟ ʢʘʥʘʣ ʚ ʟʘʜʥʴʦʤʫ 

ʢʽʣʴʮʽ, ʫʪʚʦʨʝʥʦʤʫ ʧʽʜʥʝʩʝʥʥʷʤ ʚʝʨʭʥʴʦʾ ʩʫʛʣʦʙʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʍʨʝʙʝʪʥʘ ʘʨʪʝʨʽʷ 

ʨʦʟʜʽʣʷʻ ʮʝʡ ʞʦʣʦʙʦʢ, ʜʘʭ ʷʢʦʛʦ ʫʪʚʦʨʝʥʠʡ ʟʘʜʥʴʦʶ ʧʦʪʠʣʠʯʥʦ-ʘʪʣʘʥʪʠʯʥʘ 

ʟʚ'ʷʟʢʘ. ʅʝʨʚ ɯɯ ʰʠʡʥʦʛʦ ʭʨʝʙʮʷ ʘʥʘʣʦʛʽʯʥʦ ʚʠʭʦʜʠʪʴ ʧʦʟʘʜʫ ʚʝʨʭʥʴʦʾ 

ʩʫʛʣʦʙʦʚʦʾ ʧʦʚʝʨʭʥʽ ʦʩʽ, ʘʣʝ ʙʽʣʴʰ ʣʘʪʝʨʘʣʴʥʦ, ʥʽʞ ʉ1. ɼʠʩʪʘʣʴʥʽ ʛʽʣʢʠ ʢʦʨʽʥʮʽʚ 

ʉ2 ʽ ʉ3 ʥʝʨʚʦʚʠʭ ʢʦʨʽʥʮʽʚ ʧʨʦʭʦʜʷʪʴ ʟʚʝʨʭʫ ʪʘ ʤʝʜʽʘʣʴʥʦ, ʧʨʦʭʦʜʷʯʠ 

ʧʦʚʝʨʭʥʝʚʦ ʜʦ ʟʘʜʥʴʦʾ ʯʘʩʪʠʥʠ ʂɺɿ ʷʢ ʚʝʣʠʢʠʡ, ʤʘʣʠʡ ʽ ʪʨʝʪʽʡ ʧʦʪʠʣʠʯʥʽ ʥʝʨʚʠ. 

ʉʠʥʫʩʦʾʜʘʣʴʥʽ ʥʝʨʚʠ C2-3 ʧʝʨʝʜʘʶʪʴ ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʚʽʜ ʟʚ'ʷʟʦʢ, ʤ'ʷʢʠʭ ʪʢʘʥʠʥ 

ʪʘ ʪʚʝʨʜʦʾ ʤʦʟʢʦʚʦʾ ʦʙʦʣʦʥʢʠ ʂɺɿ. C1 ʪʘʢʦʞ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʚʧʣʠʚʘʻ ʥʘ ʚʽʜʯʫʪʪʷ 

ʚ ʘʪʣʘʥʪʦ ʧʦʪʠʣʠʯʥʦʤʫ ʩʫʛʣʦʙʽ. ʈʦʣʴ ʩʫʜʠʥ: ɺʽʜ ʧʽʜʢʣʶʯʠʯʥʦʾ ʘʨʪʝʨʽʾ ʚʽʜʭʦʜʷʪʴ 

ʜʚʦʩʪʦʨʦʥʥʽ ʭʨʝʙʝʪʥʦ ʧʣʝʯʦʚʽ ʘʨʪʝʨʽʾ, ʷʢʽ ʚʭʦʜʷʪʴ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʽ ʦʪʚʦʨʠ 

ʰʠʡʥʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʧʦʧʝʨʝʯʥʦʛʦ ʦʪʚʦʨʫ ʉ1, ʭʨʝʙʝʪʥʽ ʘʨʪʝʨʽʾ 

ʧʨʦʭʦʜʷʪʴ ʚʟʜʦʚʞ ʚʝʨʭʥʴʦʾ ʧʦʚʝʨʭʥʽ ʟʘʜʥʴʦʛʦ ʢʽʣʴʮʷ ʘʪʣʘʥʪʘ ʧʝʨʝʜ ʪʠʤ, ʷʢ 

ʧʦʚʝʨʥʫʪʠ ʚʝʥʪʨʘʣʴʥʦ, ʱʦʙ ʧʨʦʡʪʠ ʢʨʽʟʴ ʘʪʣʘʥʪʦ-ʧʦʪʠʣʠʯʥʫ ʤʝʤʙʨʘʥʫ 

ʤʝʜʽʘʣʴʥʦ ʚʽʜ ʚʝʨʭʥʴʦʾ ʩʫʛʣʦʙʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʂʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʂɺɿ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʦʚʞʝʥʥʷ ʭʨʝʙʪʦʚʦʾ ʘʨʪʝʨʽʾ ʚʽʜ ʩʫʙʘʢʩʽʘʣʴʥʦʛʦ 

ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ. ʇʝʨʝʜʥʷ ʪʘ ʟʘʜʥʷ ʚʠʩʭʽʜʥʽ ʘʨʪʝʨʽʾ ʚʽʜʛʘʣʫʞʫʶʪʴʩʷ ʚʽʜ ʭʨʝʙʪʦʚʦʾ 

ʘʨʪʝʨʽʾ ʥʘ ʨʽʚʥʽ ʉ2-3, ʚʭʦʜʷʪʴ ʫ ʭʨʝʙʝʪʥʠʡ ʩʪʦʚʧ ʽ ʢʨʦʚʦʧʦʩʪʘʯʘʶʪʴ ʦʩʴʦʚʠʡ 

ʭʨʝʙʝʮʴ ʪʘ ʡʦʛʦ ʟʫʙ.  

ɺʠʩʥʦʚʢʠ./Conclusions. ʂʨʘʥʽʦʚʝʨʪʝʙʨʘʣʴʥʝ ʟô̒ ʜʥʘʥʥʷ ʤʘʻ ʫʥʽʢʘʣʴʥʽ 

ʘʥʘʪʦʤʽʯʥʽ ʪʘ ʙʽʦʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʡʦʛʦ ʚʽʜ ʩʫʙʘʢʩʽʘʣʴʥʦʛʦ 

ʚʽʜʜʽʣʘ ʭʨʝʙʪʘ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʨʫʭʽʚ, 

ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʘʣʝ ʩʪʚʦʨʶʶʪʴ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʥʦʩʥʦ 

ʬʽʢʩʘʮʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʦʥʠ ʜʦʙʨʝ ʦʧʠʩʘʥʽ ʚ ʧʨʘʢʪʠʮʽ, ʮʽʥʥʽʩʪʴ ʥʦʚʠʭ 

ʭʽʨʫʨʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʤʝʪʦʜʽʚ ʬʽʢʩʘʮʽʾ ʚ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʽ ʂɺɿ ʩʧʦʥʫʢʘʻ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʘʥʘʪʦʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ 

ʘʥʘʪʦʤʽʾ ʪʘ ʙʽʦʤʝʭʘʥʽʢʠ ʮʽʻʾ ʜʽʣʷʥʢʠ. 
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ɽʅɼʆʄɽʊʈɯʆɿ ʋ ʉʊʈʋʂʊʋʈɯ ɻɯʅɽʂʆʃʆɻɯʏʅʆɰ ʇɸʊʆʃʆɻɯɰ 

 

ʏʽʙʦʪʘʨʫ ʂʨʽʩʪʽʥʘ ɯʚʘʥʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʫ 

ʉʝʤʝʥʷʢ ɸʣʽʥʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ,ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. 

ɽʥʜʦʤʝʪʨʽʦʟ ï ʜʠʩʛʦʨʤʦʥʘʣʴʥʝ, ʽʤʫʥʦʟʘʣʝʞʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 

ʜʦʙʨʦʷʢʽʩʥʠʤ, ʚʦʛʥʠʱʝʚʠʤ ʨʦʟʨʦʩʪʘʥʥʷʤ ʪʢʘʥʠʥʠ, ʩʭʦʞʦʾ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʜʦ 

ʪʢʘʥʠʥʠ ʝʥʜʦʤʝʪʨʽʷ, ʟʘ ʤʝʞʽ ʧʦʨʦʞʥʠʥʠ ʤʘʪʢʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʪʢʘʥʠʥʠ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʧʽʜʣʷʛʘʻ ʮʠʢʣʽʯʥʠʤ ʟʤʽʥʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ 

ʮʠʢʣʫ. 

ɽʥʜʦʤʝʪʨʽʦʟ ʷʚʣʷʻʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ ʥʘ ʩʴʦʛʦʜʥʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʫ 

ʞʽʥʦʢ ʫʩʽʭ ʝʪʥʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ. ɼʘʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʫʯʘʩʥʽʡ ʛʽʥʝʢʦʣʦʛʽʾ, 

ʦʩʢʽʣʴʢʠ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʞʽʥʢʠ, ʟʥʠʞʫʻ ʾʾ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʧʣʽʜʜʷ. 

ɿʘ ʜʘʥʠʤʠ G. Meresman et al., ʚ ʩʪʨʫʢʪʫʨʽ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʝʥʜʦʤʝʪʨʽʦʟ ʧʦʩʽʜʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʧʽʩʣʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʽʦʤʠ ʤʘʪʢʠ, 

ʫʨʘʞʘʶʯʠ ʜʦ 60 % ʞʽʥʦʢ ʤʦʣʦʜʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ. 

ɹʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 45-60 % 

ʭʚʦʨʠʭ ʥʘ ʝʥʜʦʤʝʪʨʽʦʟ.  

ɼʨʫʛʠʤ ʟʘ ʯʘʩʪʦʪʦʶ ʩʠʤʧʪʦʤʦʤ ʝʥʜʦʤʝʪʨʽʦʟʫ ʻ ʥʝʧʣʽʜʜʷ. ʂʨʽʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʟʤʽʥ ʟ ʙʦʢʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, 

ʝʥʜʦʤʝʪʨʽʦʟ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʞʽʥʢʠ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʝʥʜʦʤʝʪʨʽʦʟ ʨʦʟʜʽʣʷʶʪʴ ʥʘ 

ʛʝʥʽʪʘʣʴʥʠʡ (ʩʪʘʥʦʚʠʪʴ 92-94 % ʚʠʧʘʜʢʽʚ) ʪʘ ʝʢʩʪʨʘʛʝʥʽʪʘʣʴʥʠʡ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 6-8 % ʧʘʮʽʻʥʪʽʚ. 
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ʎʽʣʴ ʨʦʙʦʪʠ. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʪʘ 

ʬʝʨʪʠʣʴʥʽʩʪʴ ʧʨʠ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʝʥʜʦʤʝʪʨʽʦʟʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʢʣʽʥʽʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʛʽʩʪʝʨʦʩʢʦʧʽʯʥʠʭ, 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʫ 50 ʞʽʥʦʢ ʽʟ ʝʥʜʦʤʝʪʨʽʦʟʦʤ (ʦʩʥʦʚʥʘ ʛʨʫʧʘ (ʆɻ)) ʪʘ 

20 ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ (ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (ʂɻ)). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʣʽʥʽʢʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚ ʆɻ ʫ 6 (12 %) ʞʽʥʦʢ ʚʠʷʚʣʝʥʦ ʚʥʫʪʨʽʥhʽʡ ʝʥʜʦʤʝʪʨʽʦʟ, ʫ 36 (72%) 

ʟʦʚʥʽʰʥʽʡ, ʫ 8 (16%) ï ʚʥʫʪʨʽʰʥʽʡ ʪʘ ʟʦʚʥʽʰʥʽʡ ʝʥʜʦʤʝʪʨʽʦʟ ʦʜʥʦʯʘʩʥʦ. ɺʽʢ 

ʞʽʥʦʢ ʦʙʩʪʝʞʫʚʘʥʠʭ ʛʨʫʧ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 28 ʜʦ 35 ʨʦʢʽʚ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʫ ʆɻ ʚʠʷʚʣʝʥʦ ʙʦʣʶʯʽ ʤʝʥʩʪʨʫʘʮʽʾ ʫ 36 

ʞʽʥʦʢ (72 %), ʚʽʜʧʦʚʽʜʥʦ ʫ ʂɻ ï ʫ 4 (20 %), ʨʦʟʣʘʜʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ï ʫ 

41 (82 %) ʞʽʥʦʢ ʽʟ ʝʥʜʦʤʝʪʨʽʦʟʦʤ, ʫ ʂɻ ʫ 2 (10%). ɼʠʟʫʨʠʯʥʽ ʨʦʟʣʘʜʠ ï ʫ 10 

(20 %) ʚʠʧʘʜʢʽʚ ʣʠʰʝ ʂɻ, ʙʝʟʧʣʽʜʜʷ ï ʫ 29 (57%) ʞʽʥʦʢ ʽʟ ʝʥʜʦʤʝʪʨʽʦʟʦʤ ʪʘ ʫ 1 

(5%) ʞʽʥʢʠ ʚ ʂɻ. ʇʝʨʝʜʯʘʩʥʝ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 12 (24 %) 

ʚʠʧʘʜʢʘʭ, ʧʦʟʘʤʘʪʢʦʚʘ ʚʘʛʽʪʥʽʩʪʴ ï ʫ 10 (20 %), ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʫ ʚ ʘʥʘʤʥʝʟʽ 16 (32 %) ʞʽʥʦʢ, ʯʦʛʦ ʥʝ ʙʫʣʦ ʫ 

ʞʽʥʦʢ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ.  

ʅʝ ʚʠʷʚʣʝʥʦ ʨʽʟʥʠʮʽ ʫ ʩʢʘʨʛʘʭ ʞʽʥʦʢ ʱʦʜʦ ʙʦʣʶʯʠʭ ʤʝʥʩʪʨʫʘʮʽʡ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʧʨʠ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʝʥʜʦʤʝʪʨʽʦʟʫ, ʦʜʥʘʢ 

ʥʝʧʣʽʜʜʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʙʽʣʴʰʦʩʪʽ ʞʽʥʦʢ ʽʟ ʟʦʚʥʽʰʥʽʤ ʝʥʜʦʤʝʪʨʽʦʟʦʤ ï ʫ 20 

(69 %) ʚʠʧʘʜʢʘʭ, ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʚʪʨʘʪʠ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟʽ ʫ 9 

(75 %) ʞʽʥʦʢ. 

 

ʇʽʜ ʯʘʩ ʛʽʩʪʝʨʦʩʢʦʧʽʾ ʝʥʜʦʤʝʪʨʽʦʟ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 14 (28 %) ʞʽʥʦʢ, ʧʨʠ 

ʣʘʧʘʨʦʩʢʦʧʽʾ ï ʫ 7 (14 %) ʚʠʧʘʜʢʽʚ ʚ ʜʽʣʷʥʮʽ ʤʘʪʢʦʚʠʭ ʪʨʫʙ, ʫ 5 (10 %) ʚʠʧʘʜʢʘʭ 

ʫ ʟʘʜʥʴʦʤʫ ʩʢʣʝʧʽʥʥʽ, ʫ 16 (32 %) ï ʚ ʷʻʯʥʠʢʘʭ, ʫ 8 (16 %) ʞʽʥʦʢ ʫ ʤʘʣʦʤʫ ʪʘʟʽ. 

ɿʣʫʢʦʚʠʡ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʦ ʚ 26 (52 %) ʞʽʥʦʢ ʽʟ ʝʥʜʦʤʝʪʨʽʦʟʦʤ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʧʨʦʭʽʜʥʦʩʪʽ ʤʘʪʢʦʚʠʭ ʪʨʫʙ ʚʠʷʚʣʝʥʦ ʥʝʧʨʦʭʽʜʥʽʩʪʴ ʫ 28 (56 %) ʭʚʦʨʠʭ, ʙʫʣʘ 

ʩʧʨʦʙʘ ʚʽʜʥʦʚʠʪʠ ʧʨʦʭʽʜʥʽʩʪʴ ʫ 11 (39%) ʞʽʥʦʢ.  
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ɺʠʩʥʦʚʢʠ. ʋ ʞʽʥʦʢ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʪʘ ʙʦʣʶʯʠʤʠ 

ʤʝʥʩʪʨʫʘʮʽʷʤʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʣʶʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʝʥʜʦʤʝʪʨʽʦʟʫ, ʦʩʢʽʣʴʢʠ ʚʢʘʟʘʥʽ 

ʩʢʘʨʛʠ ʻ ʤʘʡʞʝ ʫ ʚʩʽʭ ʞʽʥʦʢ ʟ ʝʥʜʦʤʝʪʨʽʦʟʦʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʣʦʢʘʣʽʟʘʮʽʾ. 

ɽʥʜʦʤʝʪʨʽʦʟ ʻ ʧʨʠʯʠʥʦʶ ʥʝʧʣʽʜʥʦʩʪʽ ʫ 57 %, ʧʦʨʫʰʝʥʥʷ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʫ 

34 %. ʆʩʦʙʣʠʚʽʩʪʶ ʝʥʜʦʤʝʪʨʽʦʟʫ ʻ ʧʝʨʝʚʘʞʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʪʨʠʯʽ ʥʘʜ 

ʚʥʫʪʨʽʰʥʽʤ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʥʝʧʣʽʜʥʦʩʪʽ ʪʨʫʙʥʦʛʦ ˇʝʥʝʟʫ ʫ 52 %, ʥʝʟʚʦʨʦʪʥʽʭ 

ʟʤʽʥ ʫ ʤʘʪʢʦʚʠʭ ʪʨʫʙʘʭ ʫ ʧʦʣʦʚʠʥʠ ʞʽʥʦʢ, ʱʦ ʧʦʪʨʝʙʫʻ ʩʚʦʻʯʘʩʥʦʾ ʪʝʨʘʧʽʾ. 
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ʄɯʂʈʆɹɯʆʎɽʅʆɿ ʈʆʊʆɺʆɰ ʇʆʈʆɾʅʀʅʀ ʋ ɼɯʊɽʁ ɿ ɿɸʇɸʃʔʅʀʄʀ 

ɿɸʍɺʆʈʖɺɸʅʅʗʄʀ ʇɸʈʆɼʆʅʊɸ ʅɸ ʊʃɯ ʊʋɹɽʈʂʋʃʔʆɿʋ 

 

ʐʠʣʦ ʄʘʨôʷʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions.  ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʫ ʜʽʪʝʡ ʽ ʧʽʜʣʽʪʢʽʚ 

ʷʢ ʫ ʩʚʽʪʽ (80%) ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ (60-70%) ʟʛʽʜʥʦ ʜʘʥʠʭ ɺʆʆɿ. ɿʥʘʯʥʝ 

ʧʦʰʠʨʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ ʟʫʤʦʚʣʝʥʦ ʧʦʛʽʨʰʝʥʥʷʤ ʨʽʚʥʷ ʞʠʪʪʷ 

ʥʘʩʝʣʝʥʥʷ, ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʧʨʦʞʠʚʘʥʥʷ, ʢʣʽʤʘʪʦ 

ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʧʨʠʯʠʥʘʤʠ. ɿʘʛʘʣʴʥʦʩʦʤʘʪʠʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ 85% 

ʚʠʧʘʜʢʽʚ ʻ ʩʫʧʫʪʥʽʤʠ ʘʙʦ ʘʢʪʠʚʽʟʫʶʪʴ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʫ ʧʘʨʦʜʦʥʪʽ. ʆʜʥʽʻʶ 

ʽʟ ʬʦʨʤ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ, ʷʢʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʘʨʦʜʦʥʪʘ, ʻ ʪʫʙʝʨʢʫʣʴʦʟ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʘ ʧʘʪʦʣʦʛʽʾ 

ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʥʘʙʫʣʘ ʚ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʨʽʯʯʷ. ʅʘʡʙʽʣʴʰ 

ʯʫʪʣʠʚʦ ʪʘ ʰʚʠʜʢʦ ʨʝʘʛʫʻ ʥʘ ʥʝʩʧʨʠʷʪʣʠʚʽ ʯʠʥʥʠʢʠ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʻ 

ʦʜʥʽʻʶ ʽʟ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʛʦʤʝʦʩʪʘʟʫ ʽ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʤʝʭʘʥʽʟʤʘʭ 

ʧʦʨʫʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ.  

ɺ ʣʘʥʮʶʛʦʚʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ 

ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʥʝ ʣʠʰʝ ʽʤʫʥʥʽ, ʘʣʝ ʽ ʤʽʢʨʦʙʥʽ ʯʠʥʥʠʢʠ, ʘ ʧʨʦʛʥʦʟ ʪʘ 

ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʩʪʘʥʫ ʥʝʩʧʝʮʠʬʽʯʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʪʘʢ ʽ ʪʢʘʥʠʥ, ʷʢʽ ʟʘʜʽʷʥʽ ʚ ʧʘʪʦʣʦʛʽʯʥʦʤʫ 

ʧʨʦʮʝʩʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʧʨʦʞʥʠʥʠ ʨʦʪʘ.  

ʄʽʢʨʦʙʥʘ ʝʢʦʣʦʛʽʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʢʣʶʯʘʻ ʧʨʠʩʫʪʥʽʩʪʴ 500 ʨʽʟʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʧʦʰʫʢʠ ʩʝʨʝʜ ʥʠʭ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʧʘʪʦʛʝʥʽʚ ʜʦʟʚʦʣʠʣʠ 

ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʛʨʫʧʫ ʟʙʫʜʥʠʢʽʚ, ʟ ʷʢʠʤʠ ʧʦʚôʷʟʘʥʽ ʟʘʧʘʣʴʥʦ 

ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ. ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ 
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ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʟʦʢʨʝʤʘ, ʚʽʜ ʘʥʪʠʤʽʢʨʦʙʥʦʛʦ ʬʘʢʪʦʨʘ ʩʣʶʥʠ ʽ ʷʩʝʥʥʦʾ ʨʽʜʠʥʠ, 

ʩʪʘʥʫ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʭʘʨʘʢʪʝʨʫ 

ʭʘʨʯʫʚʘʥʥʷ, ʩʪʘʥʫ ʝʢʦʣʦʛʽʾ ʽ ʪ. ʧ. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʪʫʙʝʨʢʫʣʴʦʟʽ ʫ ʜʽʪʝʡ ʟʤʦʞʝ ʚʽʜʽʛʨʘʪʠ ʩʚʦʶ ʨʦʣʴ ʷʢ ʜʣʷ ʦʮʽʥʢʠ ʢʣʽʥʽʯʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ, ʪʘʢ ʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʟʤʽʥ ʚ ʧʘʨʦʜʦʥʪʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɺʠʚʯʠʪʠ ʤʽʢʨʦʙʥʠʡ ʩʧʝʢʪʨ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʆʙʩʪʝʞʝʥʦ116 ʭʚʦʨʠʭ ʥʘ 

ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 6 ʜʦ 17 ʨʦʢʽʚ, ʷʢʽ ʩʢʣʘʣʠ ʦʩʥʦʚʥʫ ʛʨʫʧʫ: ʩʝʨʝʜ ʥʠʭ 

26 (22,4 %) ʜʽʪʝʡ ʟ ʛʨʫʧʠ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ; 35 

(30,2 %) ʜʽʪʝʡ ʟ ʢʣʽʥʽʯʥʠʤʠ ʬʦʨʤʘʤʠ ʧʝʨʚʠʥʥʦʛʦ ʪʫʙʝʨʢʫʣʴʦʟʫ; 55 (47,4 %) 

ʜʽʪʝʡ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ ʚʪʦʨʠʥʥʠʤʠ ʬʦʨʤʘʤʠ ʪʫʙʝʨʢʫʣʴʦʟʫ ʣʝʛʝʥʴ. 

ʂʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 20 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʪʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ 

ʫ ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ ʤʘʪʝʨʽʘʣ ʟʘʙʠʨʘʣʠ ʩʪʝʨʠʣʴʥʠʤ ʪʘʤʧʦʥʦʤ ʥʘ ʮʫʢʨʦʚʠʡ 

ʙʫʣʴʦʥ. ʏʝʨʝʟ 24 ʛʦʜ ʨʦʩʪʫ ʚ ʪʝʨʤʦʩʪʘʪʽ ʤʘʪʝʨʽʘʣ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʽʚʘʣʠ ʥʘ 

ʜʠʬʝʨʝʥʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ˉ 234 

ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 2006 ʨ. ʇʨʦʚʝʜʝʥʦ ʤʽʢʨʦʩʢʦʧʽʶ ʤʘʪʝʨʽʘʣʫ ʽʟ ʮʫʢʨʦʚʦʛʦ 

ʙʫʣʴʡʦʥʫ. ʆʙʣʽʢ ʨʦʩʪʫ ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʦʯʠʥʘʣʠ ʯʝʨʝʟ 24 ʛʦʜ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʦʨʬʦʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ ʪʘ 

ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʤʽʢʨʦʬʣʦʨʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʩʧʝʢʪʨʫ ʧʦʯʠʥʘʣʠ ʟ ʚʠʚʯʝʥʥʷ ʢʦʣʦʥʽʡ ʫ ʧʝʨʚʠʥʥʠʭ ʚʠʩʽʚʘʭ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʽ ʟ 5% ʢʨʦʚôʷʥʠʤ ʘʛʘʨʦʤ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʥʘʣʝʞʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʜʦ ʨʦʜʫ Staphylococus ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʠʡ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜʠ. ʅʘ ʢʨʦʚôʷʥʦʤʫ ʘʛʘʨʽ ʧʨʦʚʦʜʠʣʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ 

ʤʽʢʨʦʬʣʦʨʠ ʟʘ ʥʘʷʚʥʽʩʪʶ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʦʩʪʫ. ɼʣʷ ʩʪʘʬʽʣʦʢʦʢʘ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ 

ʙʽʣʽ ʘʙʦ ʟʦʣʦʪʠʩʪʽ ʚʠʧʫʢʣʽ ʢʦʣʦʥʽʾ ʟ ʟʦʥʦʶ ʛʝʤʦʣʽʟʫ, ʜʣʷ ʩʪʨʝʧʪʦʢʦʢʘ ï ʛʝʤʦʣʽʟ Ŭ 

ʽ ɓ. ʂʽʥʮʝʚʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ St-aureus ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʷʚʥʽʩʪʶ ʰʪʘʤʽʚ 
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ʧʣʘʟʤʦʢʦʘʛʫʣʘʟʠ. ʅʘ ʩʝʨʝʜʦʚʠʱʽ ʉʘʙʫʨʦ ʨʽʩʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ 48-72 ʛʦʜ 

ʥʘʷʚʥʽ ʚʠʧʫʢʣʽ ʙʽʣʽ ʢʦʣʦʥʽʾ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʟʘʧʘʭʦʤ ʤʦʣʦʯʥʦ-ʢʠʩʣʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʱʦ ʦʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʛʨʠʙʽʚ ʨʦʜʫ Candida. ʈʽʩʪ ʥʘ ʪʽʦʛʣʽʢʦʣʝʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʜʘʚʘʣʠ ʣʘʢʪʦʙʘʢʪʝʨʽʾ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʧʨʠ ʤʽʢʨʦʩʢʦʧʽʾ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʦʨʬʦʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ ʪʘ ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʥʝʧʘʪʦʛʝʥʥʠʭ ʥʝʡʩʝʨʽʡ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪʽʚ ʥʘ ʢʘʪʘʣʘʟʫ, ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʫ ʟ ʚʠʚʯʝʥʥʷʤ 

ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʇʽʩʣʷ 

ʽʥʢʫʙʘʮʽʾ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 24-48 ʛʦʜʠʥ ʧʽʜʨʘʭʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʥʽʡ, ʱʦ 

ʚʠʨʦʩʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ʱʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʧʝʨʝʨʘʭʦʚʫʚʘʣʠ ʦʜʝʨʞʘʥʽ ʜʘʥʽ ʚ 

ʜʝʩʷʪʠʥʥʽ ʣʦʛʘʨʠʬʤʠ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʘʩʷ 

ʤʝʪʦʜʘʤʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʩʪʘʥʜʘʨʪʥʠʤ ʧʘʢʝʪʦʤ 

ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ Statistica for Windows 6.0.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɺʠʚʯʝʥʥʷ 

ʤʽʢʨʦʬʣʦʨʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʫ ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ (ʪʘʙʣ. 1) ʚʠʷʚʠʣʦ, ʱʦ 

ʨʦʪʦʚʫ ʨʽʜʠʥʫ ʪʘ ʧʦʚʝʨʭʥʶ ʷʩʝʥ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ ʥʘʡʯʘʩʪʽʰʝ 

ʢʦʣʦʥʽʟʫʚʘʣʠ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Streptococus, ʘ ʩʘʤʝ Str.mutans, Str.salivarius,        

Str.Ç-haemoliticus; ʙʘʢʪʝʨʽʾ ʨʦʜʫ Staphylococcus (S.aureus, S.epidermidis). 

ʊʘʙʣʠʮʷ 1 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʧʨʠ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ 

ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧ (ʂʋʆ/ʤʣ) 

ɺʠʜʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʤʽʢʨʦʬʣʦʨʠ ʚ ʙʽʦʪʦʧʘʭ 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʧʦʚʝʨʭʥʽ ʷʩʝʥ 

ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʦʩʥʦʚʥʘ ʛʨʫʧʘ ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʦʩʥʦʚʥʘ ʛʨʫʧʘ 

Str.mutans 3,38 Ñ 0,32 5,45 Ñ 0,22* 3,59 Ñ 0,23 5,98 Ñ 0,18* 

Str.salivarius 4,82 Ñ 0,28 3,21 Ñ 0,16* 4,25 Ñ 0,05 ----- 

Str.Ç-haemoliticus 4,42 Ñ 0,27 3,34 Ñ 0,11* 4,29 Ñ 0,25 3,08 Ñ 0,23* 

S.aureus 1,70 Ñ 0,54 4,05 Ñ 0,35* 1,32 Ñ 0,35 4,72 Ñ 0,21* 

S.epidermidis 2,45 Ñ 0,15 5,08 Ñ 0,37* 2,85 Ñ 0,13 5,18 Ñ 0,26* 

N.catarrhalis 2,15 Ñ 0,03 4,28 Ñ 0,13* 2,34 Ñ 0,18 4,86 Ñ 0,19* 

E.coli 2,17 Ñ 0,06 5,28 Ñ 0,35* 2,20 Ñ 0,09 5,47 Ñ 0,26* 

Cor.xerosis 4,12 Ñ 0,18 3,98 Ñ 0,23 3,52 Ñ 0,20 3,01 Ñ 0,32* 

Lactobacillus 3,52 Ñ 0,28 4,96 Ñ 0,23* 3,60 Ñ 0,17 5,38 Ñ 0,27* 

ɻʨʠʙʠ ʨʦʜʫ Candida 2,32 Ñ 0,16 3,52 Ñ 0,16* 2,05 Ñ 0,09 4,80 Ñ 0,35* 
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ʂʦʣʦʥʽʟʘʮʽʷ Str.mutans ʩʪʘʥʦʚʠʣʘ (5,45 Ñ 0,22) ʂʋʆ/ʤʣ ʚ ʨʦʪʦʚʽʡ ʪʘ 

(5,98Ñ0,18) ʂʋʆ/ʤʣ ʥʘ ʧʦʚʝʭʥʽ ʷʩʝʥ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʽ (4,01 Ñ 0,36) ʂʋʆ/ʤʣ ʚ 

ʨʦʪʦʚʽʡ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʜʘʥʽ ʫ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ - (3,38 Ñ 0,32) ʂʋʆ/ʤʣ ʽ 

(3,59Ñ0,23) ʂʋʆ/ʤʣ, (ʨ < 0,05). ʂʦʣʦʥʽʟʘʮʽʷ Str.salivarius ʚʠʟʥʘʯʘʣʘʩʷ ʚ ʤʝʥʰʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʫ ʜʽʪʝʡ ʦʩʥʦʚʥʦʾ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ï ʚʽʜʧʦʚʽʜʥʦ 

(3,21Ñ0,16) ʂʋʆ/ʤʣ ʧʨʦʪʠ (4,82 Ñ 0,28) ʂʋʆ/ʤʣ, (ʨ < 0,05). ʄʽʢʨʦʙʥʘ 

ʢʦʣʦʥʽʟʘʮʽʷ Str.salivarius ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ ʫ ʜʽʪʝʡ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʥʝ ʚʠʷʚʣʝʥʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʣʦʥʽʟʘʮʽʾ Str.Ç-haemoliticus ʪʝʞ ʚʠʷʚʠʣʦ ʾʾ ʫ ʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ 

ʜʽʪʝʡ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ ï ʚʽʜʧʦʚʽʜʥʦ (3,34 Ñ 0,11) ʂʋʆ/ʤʣ ʧʨʦʪʠ 

(4,42 Ñ 0,27) ʂʋʆ/ʤʣ (ʨ < 0,05) ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʽ (3,08 Ñ 0,23) ʂʋʆ/ʤʣ ʧʨʦʪʠ 

(4,29 Ñ 0,25) ʂʋʆ/ʤʣ, (ʨ < 0,05) ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ. ʋ ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ ʚʠʷʚʣʝʥʦ 

ʩʫʪʪʻʚʝ ʦʙʩʽʤʝʥʽʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʪʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Neisseria 

(N.catarrhalis) ʪʘ ʨʦʜʫ Corinebacterium (Corinebacterium xerosis), ʘ ʚ ʩʧʝʢʪʨʽ 

ʤʽʢʨʦʬʣʦʨʠ ʫ ʜʽʪʝʡ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʢʣʘʜʘʣʠ ʙʘʢʪʝʨʽʾ ʨʦʜʫ 

Lactobacillus. ɼʦ ʩʢʣʘʜʫ ʤʽʢʨʦʙʥʠʭ ʘʩʦʮʽʘʮʽʡ ʫ ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ ʚʭʦʜʠʣʠ ʛʨʠʙʠ 

ʨʦʜʫ Candida, E.coli. ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʾ ʤʘʟʢʽʚ ʚʠʷʚʣʷʣʠ ʪʘʢʦʞ ʚʽʨʫʩʥʽ ʚʢʣʶʯʝʥʥʷ. 

ʂʦʣʦʥʽʟʘʮʽʷ S.aureus ʙʫʣʘ ʚʠʱʦʶ ʫ ʜʽʪʝʡ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ. ʂʨʽʤ 

ʪʦʛʦ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʫʣʘ ʚʠʱʦʶ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ, ʥʽʞ ʫ ʨʦʪʦʚʽʡ 

ʨʽʜʠʥʽ ʽ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦ ʮʝ ʚʠʟʥʘʯʘʣʦʩʷ ʫ ʜʽʪʝʡ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ï ʚʽʜʧʦʚʽʜʥʦ 

(4,72 Ñ 0,21) ʂʋʆ/ʤʣ ʧʨʦʪʠ (4,05 Ñ 0,35) ʂʋʆ/ʤʣ ʽ (3,60 Ñ 0,25) ʂʋʆ/ʤʣ, 

(ʨ<0,05) ʧʨʦʪʠ (4,10 Ñ 0,22) ʂʋʆ/ʤʣ, (ʨ < 0,05). ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʙʫʣʘ 

ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ S.epidermidis. ʂʦʣʦʥʽʟʘʮʽʷ Neisseria catarrhalis ʪʘ Esherichia coli 

ʧʝʨʝʚʘʞʘʣʘ ʫ ʜʽʪʝʡ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʥʘʜ ʨʽʚʥʝʤ ʢʦʣʦʥʽʟʘʮʽʾ ʫ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ. ʊʘʢ, 

Neisseria catarrhalis ʧʝʨʝʚʘʞʘʣʘ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ (5,08 Ñ 0,37) ʂʋʆ/ʤʣ, (ʨ < 0,05) 

ʪʘ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ (5,18 Ñ 0,26) ʂʋʆ/ʤʣ, (ʨ < 0,05) ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. ɸʥʘʣʦʛʽʯʥʘ 

ʪʝʥʜʝʥʮʽʷ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ Esherichia coli, ʢʦʥʮʝʥʪʨʘʮʽʾ Lactobacillus ʽ, 

ʦʩʦʙʣʠʚʦ, ʛʨʠʙʽʚ ʨʦʜʫ Candida.  

ʋ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ ʟ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʧʘʨʦʜʦʥʪʘ 

(ʪʘʙʣ.2) ʚʠʟʥʘʯʘʣʦʩʷ ʚʽʨʦʛʽʜʥʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʚʠʷʚʣʝʥʥʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ, ʧʨʠʯʦʤʫ ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʚʦʛʥʠʱʝʚʦʤʫ ʧʘʨʦʜʦʥʪʠʪʽ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʧʨʠ 

ʢʘʪʘʨʘʣʴʥʦʤʫ ʛʽʥʛʽʚʽʪʽ. ʎʝ ʦʩʦʙʣʠʚʦ ʩʪʦʩʫʚʘʣʦʩʷ ʪʘʢʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢ 

S.aureus (ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʫ (66,67 Ñ 2,1)% ʚʠʧʘʜʢʽʚ ʧʨʠ 

ʢʘʪʘʨʘʣʴʥʦʤʫ ʛʽʥʛʽʚʽʪʽ ʧʨʦʪʠ (3,72 Ñ 0,21) ʂʋʆ/ʤʣ (ʨ > 0,05). 

ʊʘʙʣʠʮʷ 2  

ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ 

ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʘ 

ʄʽʢʨʦʦʨʛʘʥʽʟ

ʤʠ 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(ʟʜʦʨʦʚʽ ʜʽʪʠ) 

(n = 20) 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

ʢʘʪʘʨʘʣʴʥʠʡ 

ʛʽʥʛʽʚʽʪ 

(n = 27) 

ʚʦʛʥʠʱʝʚʠʡ ʧʘʨʦʜʦʥʪʠʪ 

(n = 13) 

ʯʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ 

(%) 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʂʋʆ/ʤʣ 

ʯʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ 

(%) 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʂʋʆ/ʤʣ 

ʯʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ 

(%) 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʂʋʆ/ʤʣ 

Str.mutans 85,0 4,56 Ñ 0,13 92,59 5,24 Ñ 0,12 100,0 5,97 Ñ 0,23 

Str.Ç-

haemoliticus 

15,0 4,30 Ñ 0,16 62,96 3,47 Ñ 0,13 82,25 3,72 Ñ 0,16 

S.aureus 15,0 1,75 Ñ 0,12 66,67* 4,03 Ñ 0,29 84,62* 4,75 Ñ 0,21 

S.epidermidis 0 0 48,15* 4,16 Ñ 0,31 69,23* 5,14 Ñ 0,23 

N.catarrhalis 20,0 2,15 Ñ 0,14 37,04* 4,26 Ñ 0,16 46,15* 4,90 Ñ 0,23 

Lactobacillus 100,0 4,28 Ñ 0,15 100,0 4,75 Ñ 0,13 100,0 5,42 Ñ 0,28 

Candida 20,0 2,68 Ñ 0,11 55,56 3,28 Ñ 0,12 76,92* 4,86 Ñ 0,29 

 

ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʚʠʟʥʘʯʘʣʘʩʷ ʽ ʧʨʠ ʚʦʛʥʠʱʝʚʦʤʫ ʧʘʨʦʜʦʥʪʠʪʽ 

ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʷ (84,62 Ñ 2,3) % ʧʨʦʪʠ (6,67 Ñ 0,9) %, (ʨ < 0,05), ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (4,75 Ñ 0,21) ʂʋʆ/ʤʣ ʧʨʦʪʠ (4,08 Ñ 0,12) ʂʋʆ/ʤʣ, (ʨ < 0,05). 

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ S.epidermidis, Neisseria catarrhalis ʪʘ 

ʛʨʠʙʽʚ ʨʦʜʫ Candida 

ɿʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ 

ʦʙʩʪʝʞʫʚʘʥʠʭ ʛʨʫʧ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʚʽʨʦʛʽʜʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ 

ʚʠʷʚʣʝʥʥʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʨʠʯʦʤʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʘʞʢʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʮʝ ʟʨʦʩʪʘʥʥʷ ʩʪʘʚʘʣʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ. ʊʘʢ, 

ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ Str.mutans ʟʨʦʩʪʘʣʘ ʚʽʜ (90,48 Ñ 2,7) % ʫ ʛʨʫʧʽ ʧʽʜʚʠʱʝʥʦʛʦ 

ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ 100,0 % ʧʨʠ ʚʪʦʨʠʥʥʠʭ ʬʦʨʤʘʭ ʪʫʙʝʨʢʫʣʴʦʟʫ; 

Str.Ç-haemoliticus - ʚʽʜ 19,05 % ʜʦ 70,0 %; S.aureus - ʚʽʜ 28,57 % ʜʦ 76,67 %; 

N.catarrhalis - ʚʽʜ 23,81 % ʜʦ 40 %; ʛʨʠʙʽʚ ʨʦʜʫ Candida - ʚʽʜ 33,33 % ʫ ʛʨʫʧʽ 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʦ 76,67 % ʧʨʠ ʚʪʦʨʠʥʥʠʭ 
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ʬʦʨʤʘʭ ʪʫʙʝʨʢʫʣʴʦʟʫ (ʨ < 0,05). ʋ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʪʘ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ ʯʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʫ ʩʝʨʝʜʥʽʭ (10
4
 ʂʋʆ/ʤʣ), ʪʘʢ ʽ 

ʫ ʚʠʩʦʢʠʭ (10
6
 ʂʋʆ/ʤʣ) ʪʠʪʨʘʭ. ʏʘʩʪʢʘ ʜʽʪʝʡ ʟ ʪʠʪʨʘʤʠ Str.mutans 10

4 
ʂʋʆ/ʤʣ ʽ 

10
6
 ʂʋʆ/ʤʣ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʪʘ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ ʫ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ 

ʙʫʣʘ ʚʽʨʦʛʽʜʥʦ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʫ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ (ʨ < 0,05). ʏʘʩʪʢʘ 

ʜʽʪʝʡ ʟ ʚʠʩʦʢʠʤʠ ʪʠʪʨʘʤʠ (10
6
 ʂʋʆ/ʤʣ) Str.mutans ʧʝʨʝʚʘʞʘʣʘ ʩʝʨʝʜ 

ʦʙʩʪʝʞʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʷʢ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ (60,0 Ñ 2,0) %, ʪʘʢ ʽ ʥʘ ʧʦʚʝʨʭʥʽ 

ʷʩʝʥ (90,0 Ñ 2,6) %, ʨ < 0,05. ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʠʡ ʪʠʪʨ Str.mutans ʷʢ ʫ ʨʦʪʦʚʽʡ 

ʨʽʜʠʥʽ, ʪʘʢ ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ ʟʘʣʝʞʘʚ ʚʽʜ ʩʪʘʥʫ ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ï ʫ 

(45,0 Ñ 1,6) % ʦʙʩʪʝʞʝʥʠʭ ʦʩʥʦʚʥʦʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʟ ʚʠʩʦʢʠʤ ʪʠʪʨʦʤ 

ʚʟʘʛʘʣʽ ʥʝ ʯʠʩʪʠʣʠ ʟʫʙʠ. ʋ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʜʽʪʝʡ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ 

Str.Ç-haemoliticus, ʷʢʽ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ ʚʠʥʠʢʥʝʥʥʽ ʨʝʩʧʽʨʘʪʦʨʥʦʾ 

ʧʘʪʦʣʦʛʽʾ.  

ʉʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʯʘʩʪʦ ʢʦʣʦʥʽʟʫʶʪʴ ʛʨʠʙʠ ʉʘndida. 

ɼʦ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʤʥʦʞʝʥʥʶ ʛʨʠʙʽʚ ʨʦʜʫ ʉʘndida ʚʽʜʥʦʩʠʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʥʘʩʣʽʜʦʢ ʩʠʩʪʝʤʥʠʭ ʽ 

ʤʽʩʮʝʚʠʭ ʯʠʥʥʠʢʽʚ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʪʘʢʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢ ʪʫʙʝʨʢʫʣʴʦʟ, 

ʪʨʠʚʘʣʝ ʣʽʢʫʚʘʥʥʷ ʘʥʪʠʤʽʢʦʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, 

ʱʦ ʩʧʨʠʷʻ ʧʦʨʫʰʝʥʥʶ ʨʽʚʥʦʚʘʛʠ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ 

ʜʽʪʝʡ ʥʘ ʪʣʽ ʪʫʙʝʨʢʫʣʴʦʟʫ.  

ʆʟʥʘʢʦʶ ʥʦʩʽʡʩʪʚʘ ʛʨʠʙʽʚ ʨʦʜʫ ʉʘndida ʻ ʾʭ ʚʠʩʽʶʚʘʥʥʷ ʫ ʪʠʪʨʽ ʜʦ 

10
3
ʂʋʆ/ʤʣ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ, ʘ ʜʽʘʛʥʦʩʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ʢʘʥʜʠʜʦʟʫ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʻ ʾʭ ʚʠʩʽʶʚʘʥʥʷ ʧʦʥʘʜ 10
3
ʂʋʆ/ʤʣ, ʪʦʤʫ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʪʘʢʦʞ 

ʚʠʚʯʝʥʥʷ ʯʘʩʪʦʪʠ ʨʽʚʥʽʚ ʮʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʨʽʟʥʠʭ ʙʽʦʪʦʧʘʭ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʫ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʜʽʪʝʡ. ʋ ʭʚʦʨʠʭ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʣʝʛʝʥʴ ʜʽʪʝʡ 

ʚʠʷʚʣʝʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ ʉʘndida ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʪʘ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ 

ʟʫʩʪʨʽʯʘʣʦʩʷ ʚʽʨʦʛʽʜʥʦ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ. ʊʘʢʘ ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʛʨʠʙʽʚ 

ʨʦʜʫ ʉʘndida ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʣʝʥʘ ʧʽʜʪʨʠʤʢʦʶ ʨʦʩʪʫ ʛʨʠʙʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʢʠʩʣʦʧʨʦʜʫʢʫʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ Str.mutans, ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʚʝʨʭʥʽ ʷʩʝʥ, ʫ ʜʽʪʝʡ ʟ 
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ʚʦʛʥʠʱʝʚʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʪʫʙʝʨʢʫʣʴʦʟʫ ʣʝʛʝʥʴ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɿʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʥʘ 

ʪʫʙʝʨʢʫʣʴʦʟ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʜʽʪʝʡ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʽʨʦʛʽʜʥʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʯʘʩʪʦʪʠ ʚʠʷʚʣʝʥʥʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘʢʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʷʢ Str.mutans, 

Str.Ç-haemoliticus, ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʫ Staʨhylococcus, ʪʘʢʠʤʠ ʷʢ S.aureus ʽ 

S.epidermidis ʟ ʛʝʤʦʣʽʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʫ 

Nʝs̔seria catarrhalis, Lactobacillus ʪʘ ʛʨʠʙʘʤʠ ʨʦʜʫ ʉʘndida. ʆʪʨʠʤʘʥʠʡ ʩʧʝʢʪʨ 

ʤʽʢʨʦʙʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʫ ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ ʟʫʤʦʚʣʝʥʠʡ 

ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦʶ ʜʽʻʶ ʥʘ ʦʨʛʘʥʽʟʤ ʜʽʪʝʡ ʤʽʢʦʙʘʢʪʝʨʽʡ ʪʫʙʝʨʢʫʣʴʦʟʫ, ʷʢʘ 

ʧʨʦʚʦʢʫʻ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʩʪʘʥʫ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʽ ʚʽʜʦʙʨʘʟʠʣʦʩʴ ʥʘ ʢʦʣʦʥʽʟʘʮʽʡʥʽʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ ʟ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʧʘʨʦʜʦʥʪʘ 

ʥʘ ʪʣʽ ʪʫʙʝʨʢʫʣʴʦʟʫ.  
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CHEMICAL  SCIENCES 

 

ɯʅʊɽɻʈʆɺɸʅɯ ʍɯʄɯʂʆ-ʄɸʊɽʄɸʊʀʏʅɯ ɿɸɼɸʏɯ ʅɸ ʊɽʄʋ 

ɹɽɿʇɽʂʀ ʍɸʈʏʋɺɸʅʅʗ 

 

ʊʢʘʯ ɺ. ɺ., 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ʖ. ʌʝʜʴʢʦʚʠʯʘ, ʋʢʨʘʾʥʘ 

ɻʽʨʢʘ ʆ. ʖ., 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʤʽʩʴʢʠʡ ʣʽʮʝʡ ˉ16, ʋʢʨʘʾʥʘ 

ɿʘʮʽʭʘ ʅ. ɺ., 

ʃʴʚʽʚʩʴʢʘ ʩʘʥʘʪʦʨʥʘ ʰʢʦʣʘ ʃʆʈ ˉ1 ʽʤ. ɹ.-ɯ. ɸʥʪʦʥʠʯʘ, ʋʢʨʘʾʥʘ 

ɯʚʘʥʫʰʢʦ ʗ. ɻ. 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

 

ʆʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ 

ʥʘʚʯʠʪʠ ʫʯʥʽʚ çʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ ʽ ʜʦ ʟʜʦʨʦʚôʷ 

ʦʪʦʯʫʶʯʠʭ ʷʢ ʜʦ ʥʘʡʚʠʱʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʩʫʩʧʽʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡè 

(ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʢʪʨʠʥʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ). ɯ ʮʝ ʥʝ ʣʠʰʝ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ, ʦʧʪʠʤʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʨʫʭʦʚʠʡ ʨʝʞʠʤ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, 

ʘ ʽ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʥʘ ʦʩʥʦʚʽ ʫʩʚʽʜʦʤʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, 

ʧʦʥʷʪʴ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʽʟ ʙʝʟʧʝʯʥʦʶ ʦʩʦʙʠʩʪʦʶ ʧʦʚʝʜʽʥʢʦʶ. 

ʉʝʨʝʜ ʫʩʽʭ ʧʨʠʨʦʜʥʠʯʠʭ ʧʨʝʜʤʝʪʽʚ ʭʽʤʽʷ ʧʝʨʰʦʶ ʧʦʢʣʠʢʘʥʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʮʽ 

ʟʘʚʜʘʥʥʷ, ʪʦʤʫ ʱʦ ʜʘʻ ʟʥʘʥʥʷ ʧʨʦ ʥʘʣʝʞʥʫ ʧʦʚʝʜʽʥʢʫ ʟ ʨʝʯʦʚʠʥʘʤʠ, ʟ ʷʢʠʤʠ 

ʣʶʜʠʥʘ ʩʪʠʢʘʻʪʴʩʷ ʱʦʜʝʥʴ. 

ʄʝʪʘ ʜʘʥʦʛʦ ʟʙʽʨʥʠʢʘ ï ʨʦʟʰʠʨʠʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ ʧʨʦ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʞʠʪʪʽ, ʘʣʝ ʧʨʦ ʾʭʥʶ ʪʦʢʩʠʯʥʽʩʪʴ ʚʽʜʦʤʦ 

ʜʘʣʝʢʦ ʥʝ ʫʩʽʤ. ʎʝ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʦʞʫʪʴ çʭʦʚʘʪʠʩʷè ʫ ʟʘʣʦʟʘʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ 

ʯʠ ʤʦʣʶʩʢʽʚ, ʫ ʛʨʠʙʘʭ, ʨʦʩʣʠʥʘʭ, ʱʦ ʤʠʣʫʶʪʴ ʦʢʦ ʚ ʣʽʩʽ ʯʠ ʥʘ ʧʽʜʚʽʢʦʥʥʽé  

ɿʙʽʨʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʷʢʽ ʫʤʦʚʥʦ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 
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ʪʚʘʨʠʥʥʽ, ʨʦʩʣʠʥʥʽ, ʛʨʠʙʥʽ ʪʘ ʩʠʥʪʝʪʠʯʥʽ ʦʪʨʫʪʠ. ʊʨʘʜʠʮʽʡʥʦ, ʢʦʞʥʘ ʟʘʜʘʯʘ çʚ 

ʙʨʘʟʠʣʴʩʴʢʦʤʫ ʩʪʠʣʽè ʧʦʯʠʥʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʯʘʩʪʠʥʦʶ, ʷʢʘ ʜʘʻ ʧʦʥʷʪʪʷ 

ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʩʧʦʣʫʢʠ ʚ ʧʨʠʨʦʜʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʪʘ 

ʛʨʘʬʽʯʥʫ (ʩʪʨʫʢʪʫʨʥʫ) ʬʦʨʤʫʣʫ.  

ʈʦʟʨʘʭʫʥʢʦʚʽʡ ʟʘʜʘʯʽ ʧʝʨʝʜʫʶʪʴ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜ 

ʫʯʥʷ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʥʘʙʫʪʽ ʨʘʥʽʰʝ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, 

ʩʪʠʤʫʣʶʶʪʴ ʘʥʘʣʽʪʠʯʥʝ ʪʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʨʦʟʚʠʚʘʶʪʴ ʚʤʽʥʥʷ ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ, ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʦʛʽʾ.  

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʘʜʘʯʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ 

ʭʽʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘʣʝ ʚʠʤʘʛʘʶʪʴ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ. ʇʨʦʧʦʥʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʧʦʢʣʠʢʘʥʽ ʨʦʟʚʠʚʘʪʠ ʚ ʫʯʥʽʚ ʪʚʦʨʯʽʩʪʴ, 

ʧʽʟʥʘʚʘʣʴʥʫ ʛʥʫʯʢʽʩʪʴ, ʥʝʩʪʘʥʜʘʨʪʥʝ ʪʘ ʧʨʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʤʠʩʣʝʥʥʷ. 

ɿʘʚʜʘʥʥʷ ʟʙʽʨʥʠʢʘ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ STEM- ʪʘ STEɸM-ʦʩʚʽʪʠ, 

ʨʝʘʣʽʟʦʚʫʶʯʠ ʤʽʞʧʨʝʜʤʝʪʥʠʡ ʧʽʜʭʽʜ ʫ ʚʠʚʯʝʥʥʽ ʭʽʤʽʾ ʯʝʨʝʟ ʽʥʪʝʛʨʘʮʽʶ ʧʨʝʜʤʝʪʘ 

ʟ ʤʘʪʝʤʘʪʠʢʦʶ, ʙʽʦʣʦʛʽʻʶ, ʛʝʦʛʨʘʬʽʻʶ, ʽʩʪʦʨʽʻʶ, ʤʠʩʪʝʮʪʚʦʤ. ʈʦʟʚôʷʟʫʚʘʥʥʷ 

ʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʜʘʯ ʬʦʨʤʫʻ ʚ ʫʯʥʽʚ ʢʣʶʯʦʚʽ ʪʘ ʧʨʝʜʤʝʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʥʘʙʣʠʞʘʶʯʠ ʯʘʩʪʦ ʥʝʞʠʪʪʻʚʽ ʘʢʘʜʝʤʽʯʥʽ ʟʥʘʥʥʷ ʜʦ ʧʦʪʨʝʙ ʞʠʪʪʷ. 

ʊʫʪ ʥʘʚʝʜʝʥʽ ʟʘʜʘʯʽ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʷʢ ʜʣʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʪʘʢ ʽ ʜʣʷ ʛʨʫʧʦʚʦʾ ʪʘ ʬʨʦʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʫʯʥʷʤʠ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʨʝʯʦʚʠʥ, ʧʝʨʝʚʽʨʦʯʥʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʧʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʤʽʞʧʨʝʜʤʝʪʥʠʤʠ ʧʨʦʻʢʪʘʤʠ, ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʣʽʤʧʽʘʜ ʽ ʢʦʥʢʫʨʩʽʚ 

ʪʘ ʽʥʰʦʾ ʧʦʟʘʢʣʘʩʥʦʾ ʨʦʙʦʪʠ. 

1. ʗʢ ʚʽʜʦʤʦ, ʦʪʨʫʪʠ ʙʘʛʘʪʴʦʭ ʛʨʠʙʽʚ ï ʪʘʢʠʭ ʷʢ ʤʫʭʦʤʦʨʫ ʪʘ 

ʧʩʠʣʦʮʠʙʝ, ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʩʠʭʦʧʘʪʠʯʥʽ ʨʝʘʢʮʽʾ ʘʞ ʜʦ ʛʘʣʶʮʠʥʘʮʽʡ. ɯ ʷʢʱʦ 

ʚʧʣʠʚ ʤʫʭʦʤʦʨʫ ʥʘ ʨʝʮʝʧʪʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʶ 

ʧʦʭʽʜʥʠʭ ʤʫʩʢʘʨʠʥ-ʡʦʥʫ ʪʘ ʧʦʭʽʜʥʠʭ ʽʙʦʪʝʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʪʦ ʛʘʣʶʮʠʥʦʛʝʥʥʠʡ 

ʚʧʣʠʚ ʛʨʠʙʽʚ ʧʩʠʣʦʮʠʙʝ ï ʬʘʣʴʰʠʚʠʭ ʦʧʝʥʴʢʽʚ ï ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʫ ʡʦʛʦ 

ʩʢʣʘʜʽ ʧʩʠʣʦʮʠʥʫ (ʈʠʩ. 1) ʪʘ ʡʦʛʦ ʝʩʪʝʨʽʚ ʪʘ ʩʦʣʝʡ, ʥʘʡʚʽʜʦʤʽʰʦʶ ʽʟ ʷʢʠʭ ʻ 

ʝʩʪʝʨʦʩʽʣʴ ʧʩʠʣʦʮʠʙʽʥ:  
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ʈʠʩ. 1. ʇʩʠʣʦʮʠʥ 

 

1.1. ʊʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʧʩʠʣʦʮʠʥʫ ʷʢ 

ʪʨʝʪʠʥʥʦʛʦ ʘʤʽʥʫ, ʧʦʭʽʜʥʦʛʦ ʽʥʜʦʣʫ ʪʘ ʬʝʥʦʣʴʥʦʾ ʩʧʦʣʫʢʠ 

1.2. ʑʦʜʣʦ ʧʩʠʣʦʮʠʥʫ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ:  

ʘ) 12 ʛ ʧʩʠʣʦʮʠʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʤʦʣʴ 

ʙ) ʇʩʠʣʦʮʠʥ ʧʨʦʷʚʣʷʻ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʣʴʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʦʩʥʦʚʠ ʟʘ ʦʙʦʤʘ 

ʘʪʦʤʘʤʠ ʅʽʪʨʦʛʝʥʫ  

ʚ) ʇʩʠʣʦʮʠʥ ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ ʝʣʝʢʪʨʦʬʽʣʴʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʣʝʛʰʝ, ʥʽʞ 

ʽʥʜʦʣ 

ʛ) ʇʩʠʣʦʮʠʥ ʨʝʘʛʫʻ ʟ ʛʘʣʦʛʝʥʘʣʢʽʣʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʦʣʝʡ 

ˇ) ʇʩʠʣʦʮʠʥ ʟʥʝʙʘʨʚʣʶʻ ʙʨʦʤʥʫ ʚʦʜʫ ʪʘ ʨʦʟʯʠʥ ʂʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ  

1.3. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʧʩʠʣʦʮʠʥʫ, ʜʽʻʶ ʤʝʪʘʣʝʚʦʛʦ ʥʘʪʨʽʶ ʥʘ ʷʢʠʡ ʤʦʞʥʘ 

ʟʘʧʦʚʥʠʪʠ ʟʘ ʥ.ʫ. ʚʦʜʥʝʤ ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʨʷʤʦʾ ʧʨʠʟʤʠ 48 ʩʤ ʟʘʚʚʠʰʢʠ. ɺ 

ʦʩʥʦʚʽ ʧʨʠʟʤʠ ʣʝʞʠʪʴ ʨʽʚʥʦʙʽʯʥʘ ʪʨʘʧʝʮʽʷ, ʜʽʘʛʦʥʘʣʴ ʷʢʦʾ ʜʦʨʽʚʥʶʻ 28 ʩʤ, ʘ ʢʫʪ 

ʤʽʞ ʜʽʘʛʦʥʘʣʷʤʠ ʜʦʨʽʚʥʶʻ 150
0
. 

2. ʂʦʧʨʠʥ (ʈʠʩ. 2) ï ʛʦʣʦʚʥʘ ʪʦʢʩʠʯʥʘ ʨʝʯʦʚʠʥʘ ʛʨʠʙʘ ʛʥʦʡʦʚʠʢʘ 

ʯʦʨʥʠʣʴʥʦʛʦ (Coprinus Atramentarius), ʘ ʪʘʢʦʞ ʛʥʦʡʦʚʠʢʘ ʙʽʣʦʛʦ. ʉʠʤʧʪʦʤʘʤʠ 

ʦʪʨʫʻʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʧʦʯʝʨʚʦʥʽʥʥʷ ʦʙʣʠʯʯʷ ʪʘ ʚʝʨʭʥʴʦʾ 

ʯʘʩʪʠʥʠ ʪʽʣʘ, ʪʘʭʽʢʘʨʜʽʷ ʘʞ ʜʦ 140 ʫʜʘʨʽʚ/ʭʚ, ʙʦʣʽ ʚ ʩʝʨʮʽ, ʧʦʯʘʩʪʽʰʘʥʥʷ 

ʜʠʭʘʥʥʷ. ʇʽʟʥʽʰʝ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʧʘʮʽʻʥʪ ʚʽʜʯʫʚʘʻ 

ʟʘʧʘʤʦʨʦʯʝʥʥʷ ʪʘ ʩʣʘʙʢʽʩʪʴ ï ʘʞ ʜʦ ʚʪʨʘʪʠ ʩʚʽʜʦʤʦʩʪʽ. 

NH
2

OH

O O

N
H OH

 

ʈʠʩ. 2. ʂʦʧʨʠʥ 
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ɿ ʦʛʣʷʜʫ ʥʘ ʩʭʦʞʽʩʪʴ ʩʠʤʧʪʦʤʽʚ ʦʪʨʫʻʥʥʷ ʽʟ ʦʪʨʫʻʥʥʷʤ ʜʠʩʫʣʴʬʽʨʘʤʫ, 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʛʦʣʦʚʥʠʤ ʪʦʢʩʠʥʦʤ ʛʥʦʡʦʚʠʢʘ ʻ ʜʠʩʫʣʴʬʽʨʘʤ ʘʙʦ 

ʡʦʛʦ ʧʦʭʽʜʥʝ. ʊʽʣʴʢʠ ʫ 1975 ʨʦʮʽ ʽʟ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ ʛʨʠʙʘ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʢʦʧʨʠʥ, 

ʘ ʫ 1979 ʨʦʮʽ ʧʦʢʘʟʘʥʦ ʤʝʭʘʥʽʟʤ ʡʦʛʦ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ.  

2.1. ʊʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʜʣʷ ʢʦʧʨʠʥʫ ʚʣʘʩʪʠʚʦʩʪʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʪʘ ʩʧʠʨʪʫ. ʈʝʘʢʮʽʻʶ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʫʪʚʦʨʝʥʥʷ ʘʤʽʜʥʦʛʦ ʟʚôʷʟʢʫ 

2.2. ʑʦʜʦ ʢʦʧʨʠʥʫ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ  

ʘ) 101 ʛ ʢʦʧʨʠʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ 0,5 ʤʦʣʴ 

ʙ) ʂʦʧʨʠʥ ʚʟʘʻʤʦʜʽʻ ʟ ʤʝʪʘʣʝʚʠʤ ʥʘʪʨʽʻʤ ʚʠʢʣʶʯʥʦ ʟʘ ʢʘʨʙʦʢʩʠʣʴʥʦʶ 

ʛʨʫʧʦʶ 

ʚ) ʂʦʧʨʠʥ ʫʪʚʦʨʶʻ ʢʦʤʧʣʝʢʩʥʽ ʩʧʦʣʫʢʠ ʽʟ ʧʝʨʝʭʽʜʥʠʤʠ ʤʝʪʘʣʘʤʠ 

ʛ) ʂʦʧʨʠʥ ʟʜʘʪʥʠʡ ʜʦ ʫʪʚʦʨʝʥʥʷ ʮʚʽʪʪʝʨ-ʡʦʥʫ  

ˇ) ʂʦʧʨʠʥ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠ ʷʢ ʝʪʝʨʠ, ʪʘʢ ʽ ʝʩʪʝʨʠ  

2.3. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʢʦʧʨʠʥʫ, ʨʝʘʢʮʽʻʶ ʷʢʦʛʦ ʟ ʤʝʪʘʣʝʚʠʤ ʥʘʪʨʽʻʤ ʤʦʞʥʘ 

ʟʘʧʦʚʥʠʪʠ ʟʘ ʥ.ʫ. ʚʦʜʥʝʤ ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʨʷʤʦʾ ʧʨʠʟʤʠ 32 ʩʤ ʟʘʚʚʠʰʢʠ. 

ʉʪʦʨʦʥʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʨʠʟʤʠ, 

ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʷʢ Ѝςȡρȡρ, ʘ ʤʝʜʽʘʥʘ, ʧʨʦʚʝʜʝʥʘ ʜʦ ʛʽʧʦʪʝʥʫʟʠ 

ʜʦʨʽʚʥʶʻ ρτЍς ʩʤ.  

3.  çʅʝʡʨʦʪʦʢʩʠʯʥʝ ʦʪʨʫʻʥʥʷ ʫʩʪʨʠʮʷʤʠè - ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʩʧʦʞʠʚʘʥʥʷ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ, ʱʦ ʥʝʟʘʜʦʚʛʦ ʜʦ 

ʚʞʠʚʘʥʥʷ ʚ ʾʞʫ, ʭʘʨʯʫʚʘʣʠʩʷ ʚʦʜʦʨʦʩʪʷʤʠ ʚʠʜʫ Karenia brevis. ɿʘ ʥʴʦʛʦ 

ʚʽʜʧʦʚʽʜʘʻ ʦʪʨʫʡʥʘ ʨʝʯʦʚʠʥʘ ʙʨʝʚʝʪʦʢʩʠʥ ɸ (ʈʠʩ. 3):  

 

ʈʠʩ. 3. ɹʨʝʚʝʪʦʢʩʠʥ ɸ 
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ɹʨʝʚʝʪʦʢʩʠʥ ʚʠʢʣʠʢʘʻ ʙʣʦʢʘʜʫ ʥʘʪʨʽʻʚʦ-ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ, ʱʦ ʧʦʨʫʰʫʻ 

ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʫ ʧʝʨʝʜʘʯʫ. ʉʠʤʧʪʦʤʘʤʠ ʦʪʨʫʻʥʥʷ ʻ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ, 

ʩʘʤʦʜʦʚʽʣʴʥʘ ʜʝʬʝʢʘʮʽʷ, ʚôʷʣʠʡ ʧʘʨʘʣʽʯ ʤôʷʟʽʚ.  

3.1. ʊʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʙʨʝʚʝʪʦʢʩʠʥʫ ʷʢ 

ʮʠʢʣʽʯʥʦʛʦ ʩʧʠʨʪʫ, ʥʝʥʘʩʠʯʝʥʦʛʦ ʧʦʭʽʜʥʦʛʦ, ʮʠʢʣʽʯʥʦʛʦ ʝʩʪʝʨʫ ʪʘ ʘʣʴʜʝʛʽʜʫ 

3.2. ʑʦʜʦ ʙʨʝʚʝʪʦʢʩʠʥʫ ɸ ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ  

ʘ) 17
2
 ʛ ʙʨʝʚʝʪʦʢʩʠʥʫ ɸ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʝʪʠʥʽ ʤʦʣʷ 

ʙ) ʙʨʝʚʝʪʦʢʩʠʥ ɸ ʟʥʝʙʘʨʚʣʶʻ ʙʨʦʤʥʫ ʚʦʜʫ ʪʘ ʨʦʟʯʠʥ ʂʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ 

ʚ) ʙʨʝʚʝʪʦʢʩʠʥ ʧʽʜʜʘʻʪʴʩʷ ʣʫʞʥʦʤʫ ʛʽʜʨʦʣʽʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʦʣʽ 

ʛ) ʙʨʝʚʝʪʦʢʩʠʥ ʥʝ ʤʽʩʪʠʪʴ ʝʪʝʨʥʠʭ ʛʨʫʧ  

ˇ) ʙʨʝʚʝʪʦʢʩʠʥ ʚʩʪʫʧʘʻ ʚ ʧʝʨʝʭʨʝʩʥʫ ʘʣʴʜʦʣʴʥʫ ʢʦʥʜʝʥʩʘʮʽʶ 

3.3. ʇʨʠ ʜʽʾ ʤʝʪʘʣʝʚʦʛʦ ʥʘʪʨʽʶ ʥʘ ʙʨʝʚʝʪʦʢʩʠʥ ʫʪʚʦʨʠʣʠ ʦʙôʻʤ ʷʢʦʛʦ ʟʘ 

ʥ.ʫ. ʟʘʡʥʷʚ ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʨʠʟʤʠ 32 ʩʤ ʟʘʚʚʠʰʢʠ. ɺ ʦʩʥʦʚʽ ʧʨʠʟʤʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʨʦʤʙ ʟʽ ʩʪʦʨʦʥʦʶ 112 ʩʤ. ʂʫʪ ʤʽʞ ʩʪʦʨʦʥʘʤʠ ʨʦʤʙʘ ʩʢʣʘʜʘʻ 30
0
. 

ɺʠʩʦʪʘ ʧʨʠʟʤʠ ʩʢʣʘʜʘʻ 48 ʩʤ. ɿʥʘʡʜʽʪʴ ʧʦʯʘʪʢʦʚʫ ʤʘʩʫ ʙʨʝʚʝʪʦʢʩʠʥʫ 

4. ʌʫʥʢʮʽʷ ʬʽʣʴʪʨʘʪʦʨʽʚ ʫ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʜʫʞʝ ʜʦʙʨʝ 

ʨʦʟʚʠʥʫʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʤʦʨʩʴʢʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʮʽʘʥʦʙʘʢʪʝʨʽʾ, ʪʘ ʾʭ ʪʦʢʩʠʥʽʚ.  

ʊʘʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʶʩʢʘʤʠ ʮʽʘʥʦʙʘʢʪʝʨʽʡ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʚ 

ʥʠʭ ʤʦʞʝ ʥʘʢʦʧʠʯʠʪʠʩʷ ʨʝʯʦʚʠʥʘ, ʚʽʜʦʤʘ, ʷʢ ʘʥʘʪʦʢʩʠʥ ɸ, ʘʙʦ çʬʘʢʪʦʨ ʜʫʞʝ 

ʰʚʠʜʢʦʾ ʩʤʝʨʪʽè (ʈʠʩ. 4).  

ʉʠʤʧʪʦʤʘʤʠ ʦʪʨʫʻʥʥʷ ʻ ʚʪʨʘʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ, ʩʫʜʦʤʠ ʽ ʩʤʝʨʪʴ ʯʝʨʝʟ 

ʧʘʨʘʣʽʯ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ.  

O
NH

 

ʈʠʩ. 4. ɸʥʘʪʦʢʩʠʥ ɸ 

 

4.1. ʇʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʘʥʘʪʦʢʩʠʥʫ ɸ ʷʢ ʚʪʦʨʠʥʥʦʛʦ ʘʤʽʥʫ ʪʘ 
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ʥʝʥʘʩʠʯʝʥʦʾ ʩʧʦʣʫʢʠ  

4.2. ʑʦʜʦ ʘʥʘʪʦʢʩʠʥʫ ɸ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ:  

ʘ) ɸʥʘʪʦʢʩʠʥ ɸ ʨʝʘʛʫʻ ʟ ʢʠʩʣʦʪʘʤʠ ʫʪʚʦʨʶʶʯʠ ʩʦʣʽ ʧʦ ʪʨʝʪʠʥʥʽʡ 

ʘʤʽʥʦʛʨʫʧʽ 

ʙ) ɸʥʘʪʦʢʩʠʥ ɸ ʟʥʝʙʘʨʚʣʶʻ ʙʨʦʤʥʫ ʚʦʜʫ ʽ ʨʦʟʯʠʥ ʂʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ 

ʚ) 5 ʛ ʘʥʘʪʦʢʩʠʥʫ ɸ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʤʦʣʷ 

ʛ) ɸʥʘʪʦʢʩʠʥ ɸ ʤʽʩʪʠʪʴ ʘʣʴʜʝʛʽʜʥʫ ʛʨʫʧʫ ʽ ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ ʢʠʩʣʦʪʠ  

ˇ) ɸʥʘʪʦʢʩʠʥ ɸ ʚ ʫʤʦʚʘʭ ʨʝʘʢʮʽʾ ʦʟʦʥʫʚʘʥʥʷ ʫʪʚʦʨʶʻ ʧʨʦʜʫʢʪ ʽʟ ʨʦʟʨʠʚʦʤ 

ʦʜʥʦʛʦ ʽʟ ʢʦʥʜʝʥʩʦʚʘʥʠʭ ʮʠʢʣʽʚ.  

4.3. ʇʦʩʫʜʠʥʘ ʚ ʬʦʨʤʽ ʧʽʨʘʤʽʜʠ 42 ʩʤ ʟʘʚʚʠʰʢʠ ʤʽʩʪʠʪʴ ʟʘ ʥ.ʫ. ʚʦʜʝʥʴ. ɺ 

ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʠ ʣʝʞʠʪʴ ʧʨʘʚʠʣʴʥʠʡ ʰʝʩʪʠʢʫʪʥʠʢ ʟʽ ʩʪʦʨʦʥʦʶ τψЍσ ʩʤ. 

ɿʥʘʡʜʽʪʴ ʤʘʩʫ ɸʥʘʪʦʢʩʠʥʫ ɸ, ʨʝʘʢʮʽʷ ʷʢʦʛʦ ʟ ʚʦʜʥʝʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙôʻʤʫ 

ʚʽʜʥʦʚʠʪʴ ʡʦʛʦ ʜʦ ʥʘʩʠʯʝʥʦʛʦ ʮʠʢʣʽʯʥʦʛʦ ʘʤʽʥʦʩʧʠʨʪʦʚʦʛʦ ʧʦʭʽʜʥʦʛʦ \ 

5. ʎʠʢʣʘʤʝʥ ï ʦʜʥʘ ʽʟ ʥʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ 

ʨʦʩʣʠʥ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʡʦʛʦ ʢʚʽʪʢʘ ʚʽʜʛʘʥʷʻ ʥʽʯʥʽ ʞʘʭʠ ʪʘ ʩʪʨʘʭʠ, ʯʝʨʝʟ ʱʦ 

ʡʦʛʦ ʢʣʘʣʠ ʙʽʣʷ ʣʽʞʢʘ.  

ʈʘʥʽʰʝ ʩʽʢ ʮʠʢʣʘʤʝʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʛʘʡʤʦʨʠʪʫ. ʊʝʧʝʨ ʪʘʢʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʟ 

ʦʛʣʷʜʫ ʥʘ ʦʪʨʫʡʥʽʩʪʴ ʡʦʛʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ï ʘʣʢʘʣʦʾʜʫ ʣʽʢʦʨʠʥʫ (ʈʠʩ. 5):  

N
O

O

OH

OH

 

ʈʠʩ. 5. ʃʽʢʦʨʠʥ 

 

ʋ ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ ʣʽʢʦʨʠʥ ʜʽʡʩʥʦ ʟʚʽʣʴʥʷʻ ʜʠʭʘʣʴʥʽ ʰʣʷʭʠ, ʦʜʥʘʢ ʚʘʨʪʦ 

ʟʙʽʣʴʰʠʪʠ ʜʦʟʫ ʣʠʰ ʥʘ 0,5 ʤʛ/ʢʛ, ʧʦʯʠʥʘʻ ʧʨʦʷʚʣʷʪʠʩʷ ʩʠʤʧʪʦʤʘʪʠʢʘ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ï ʙʣʶʚʘʥʥʷ, ʥʫʜʦʪʘ, ʧʽʜʚʠʱʝʥʝ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʪʘ ʩʧʘʟʤʠ. ʗʢʱʦ 

ʣʠʩʪʦʢ ʨʦʩʣʠʥʠ ʚʠʧʘʜʢʦʚʦ ʦʙʣʘʤʘʚʩʷ, ʽ ʧʨʠ ʮʴʦʤʫ ʚʠʩʪʫʧʠʚ ʣʘʪʝʢʩ, ʨʫʢʫ 
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ʥʝʦʙʭʽʜʥʦ ʚʠʤʠʪʠ ʽ ʥʝ ʪʦʨʢʘʪʠʩʷ ʥʝʶ ʦʯʝʡ.  

5.1. ʊʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʢʦʨʠʥʫ ʷʢ 

ʘʨʦʤʘʪʠʯʥʦʾ ʩʧʦʣʫʢʠ, ʩʧʠʨʪʫ, ʪʨʝʪʠʥʥʦʛʦ ʘʤʽʥʫ ʪʘ ʧʦʭʽʜʥʦʛʦ ʘʣʢʝʥʫ 

5.2. ʑʦʜʦ ʣʽʢʦʨʠʥʫ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ  

ʘ) ʃʽʢʦʨʠʥ ʧʨʦʷʚʣʷʻ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʥʦʣʽʚ 

ʙ) 41 ʛ ʣʽʢʦʨʠʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʤʦʣʴ 

ʚ) ʃʽʢʦʨʠʥ ʣʝʛʢʦ ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ ʝʣʝʢʪʨʦʬʽʣʴʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʚ 

ʦ-ʧʦʣʦʞʝʥʥʷ ʜʦ ʝʪʝʨʥʠʭ ʘʪʦʤʽʚ ʆʢʩʠʛʝʥʫ  

ʛ) ʃʽʢʦʨʠʥ ʟʥʝʙʘʨʚʣʶʻ ʙʨʦʤʥʫ ʚʦʜʫ ʪʘ ʨʦʟʯʠʥ ʂʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ 

ˇ) ʃʽʢʦʨʠʥ ʨʝʘʛʫʻ ʟ ʘʣʢʽʣʛʘʣʦʛʝʥʽʜʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʯʝʪʚʝʨʪʠʥʥʠʭ ʩʦʣʝʡ  

5.3. ʇʨʠ ʜʽʾ ʤʝʪʘʣʝʚʦʛʦ ʥʘʪʨʽʶ ʥʘ ʣʽʢʦʨʠʥ ʫʪʚʦʨʶʻʪʴʩʷ ʚʦʜʝʥʴ, ʱʦ ʟʘ 

ʥ.ʫ. ʟʘʧʦʚʥʶʻ ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʨʦʟʤʽʨʘʤʠ 

271ʭ128ʭ25 ʩʤ. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʚʠʭʽʜʥʦʛʦ ʣʽʢʦʨʠʥʫ.  

6. ʋ 1818 ʨʦʮʽ ʂʘʚʘʥʪʫ ʪʘ ʇʝʣʝʪʴʻ ʚʠʜʽʣʠʣʠ ʽʟ ʙʣʶʚʦʪʥʦʛʦ ʛʦʨʽʭʘ 

ʩʤʝʨʪʦʥʦʩʥʫ ʦʪʨʫʪʫ ʩʪʨʠʭʥʽʥ (ʈʠʩ. 6). ʎʝ ʙʝʟʙʘʨʚʥʘ, ʛʽʨʢʘ ʥʘ ʩʤʘʭ ʢʨʠʩʪʘʣʽʯʥʘ 

ʨʝʯʦʚʠʥʘ, ʱʦ ʥʘʧʨʷʤʫ ʚʟʘʻʤʦʜʽʻ ʽʟ ʛʣʽʮʠʥʦʚʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʤʦʟʢʫ.  

 

ʈʠʩ. 6. ʉʪʨʠʭʥʽʥ 

ʆʪʨʫʻʥʥʷ ʩʪʨʠʭʥʽʥʦʤ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʣʶʜʝʡ ʪʘ ʪʚʘʨʠʥ ʽ ʚʠʢʣʠʢʘʻ 

ʥʘʡʙʽʣʴʰ ʙʦʣʽʩʥʽ ʪʘ ʛʦʩʪʨʽ ʩʠʤʧʪʦʤʠ ʩʝʨʝʜ ʫʩʽʭ ʚʽʜʦʤʠʭ ʦʪʨʫʪ ʽ ʯʘʩʪʦ 

ʦʧʠʩʫʻʪʴʩʷ ʫ ʣʽʪʝʨʘʪʫʨʽ. ʊʘʢ, ʦʪʨʫʻʥʥʷ ʩʪʨʠʭʥʽʥʦʤ ʦʧʠʩʘʣʘ ʚ ʩʚʦʾʭ ʪʚʦʨʘʭ ɸʛʘʪʘ 

ʂʨʽʩʪʽ.  

ʂʣʽʥʽʯʥʠʡ ʧʨʦʷʚ ʦʪʨʫʻʥʥʷ ʩʪʨʠʭʥʽʥʫ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʩʧʘʟʤʽʚ ʧʦ ʚʩʴʦʤʫ 

ʦʨʛʘʥʽʟʤʫ. ʅʘʜʘʣʽ ʢʦʥʚʫʣʴʩʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʦʣʦʯʥʦʛʦ ʘʮʠʜʦʟʫ, ʛʽʧʝʨʪʝʨʤʽʾ ʪʘ 

ʨʘʙʜʦʤʽʦʣʽʟʫ. ʉʤʝʨʪʴ ʥʘʩʪʫʧʘʻ ʯʝʨʝʟ 2-3 ʛʦʜʠʥʠ ʧʽʩʣʷ ʽʥʪʦʢʩʠʢʘʮʽʾ.  
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6.1. ʇʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʨʠʭʥʽʥʫ ʷʢ ʘʨʦʤʘʪʠʯʥʦʾ ʩʧʦʣʫʢʠ, 

ʘʤʽʜʫ, ʧʦʭʽʜʥʦʛʦ ʘʣʢʝʥʫ ʪʘ ʪʨʝʪʠʥʥʦʛʦ ʘʤʽʥʫ 

6.2. ʑʦʜʦ ʩʪʨʠʭʥʽʥʫ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ:  

ʘ) 167 ʛ ʩʪʨʠʭʥʽʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʤʦʣʴ 

ʙ) ʉʪʨʠʭʥʽʥ ʟʥʝʙʘʨʚʣʶʻ ʙʨʦʤʥʫ ʚʦʜʫ ʪʘ ʨʦʟʯʠʥ ʂʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ  

ʚ) ʉʪʨʠʭʥʽʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʨʦʤʘʪʠʯʥʠʭ ʘʤʽʥʽʚ ï ʧʦʭʽʜʥʠʭ ʘʥʽʣʽʥʫ 

ʛ) ʉʪʨʠʭʥʽʥ ʻ ʘʨʦʤʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʣʝʛʢʦ ʚʩʪʫʧʘʻ ʚ ʝʣʝʢʪʨʦʬʽʣʴʥʝ 

ʟʘʤʽʱʝʥʥʷ  

ˇ) ʉʪʨʠʭʥʽʥ ʻ ʦʢʩʠʛʝʥʦʚʤʽʩʥʦʶ ʢʦʥʜʝʥʩʦʚʘʥʦʶ ʛʝʪʝʨʦʮʠʢʣʽʯʥʦʶ 

ʩʧʦʣʫʢʦʶ 

6.3. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʩʪʨʠʭʥʽʥʫ, ʷʢʘ ʭʣʦʨʫʻʪʴʩʷ ʛʘʟʦʧʦʜʽʙʥʠʤ ʭʣʦʨʦʤ, ʱʦ 

ʟʘ ʥ.ʫ. ʟʘʡʤʘʻ ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʨʷʤʦʾ ʧʨʠʟʤʠ 49 ʩʤ ʟʘʚʚʠʰʢʠ. ɺ ʦʩʥʦʚʽ 

ʧʨʠʟʤʠ ʣʝʞʠʪʴ ʨʽʚʥʦʙʽʯʥʘ ʪʨʘʧʝʮʽʷ, ʜʽʘʛʦʥʘʣʴ ʷʢʦʾ ʜʦʨʽʚʥʶʻ 64 ʩʤ, ʘ ʢʫʪ ʤʽʞ 

ʜʽʘʛʦʥʘʣʷʤʠ 150
0
 

7. çɺʦʚʯʽ ʷʛʦʜʠè - ʟʙʽʨʥʘ ʥʘʨʦʜʥʘ ʥʘʟʚʘ ʨʦʩʣʠʥ, ʱʦ ʧʨʦʷʚʣʷʶʪʴ 

ʪʦʢʩʠʯʥʽ ʘʙʦ ʧʦʜʨʘʟʥʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʧʣʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʚʣʘʩʥʝ ʷʛʦʜʘʤʠ (ʮʝ ʤʦʞʝ ʙʫʪʠ ʽ ʢʽʩʪʷʥʢʘ ʽ ʙʘʛʘʪʦʢʽʩʪʷʥʢʘ). ɺʘʨʪʦ 

ʩʢʘʟʘʪʠ, ʱʦ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ ʪʝʞ ʽʩʥʫʻ ʚʠʨʘʟ ñWolf Berryò ʟ ʘʥʘʣʦʛʽʯʥʠʤ 

ʟʥʘʯʝʥʥʷʤ.  

ʅʘʧʨʠʢʣʘʜ, ʨʦʜʦʥʘʯʘʣʴʥʠʢs ʨʦʜʠʥʠ ʇʘʩʣʴʦʥʦʚʽ ï ʧʘʩʣʽʥ ʩʦʣʦʜʢʦ-ʛʽʨʢʠʡ 

(Solarium dulcamara) ʪʘ ʧʘʩʣʽʥ ʯʦʨʥʠʡ (Solarium nigra) ʚʽʜʥʦʩʠʪʴʩʷ ʷʢʨʘʟ ʜʦ 

ʪʘʢʠʭ. ɺʽʥ ʧʨʦʨʦʩʪʘʻ ʫ ʣʽʩʦʩʪʝʧʦʚʽʡ ʪʘ ʩʪʝʧʦʚʽʡ ʟʦʥʘʭ ʋʢʨʘʾʥʠ ʽ ʚʚʘʞʘʻʪʴʩʷ 

ʙʫʨôʷʥʦʤ. ʆʩʥʦʚʥʠʤʠ ʦʪʨʫʡʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʘʩʣʴʦʥʫ ʻ ʩʦʣʘʥʽʜʠʥ (ʈʠʩ. 7) ʪʘ 

ʡʦʛʦ ʛʣʽʢʦʟʠʜʠ ʩʦʣʘʥʽʥʠ.  

N

OH  

ʈʠʩ. 7. ʉʦʣʘʥʽʜʠʥ 
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ʉʠʤʧʪʦʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ ʥʘʜʣʠʰʢʦʚʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʘʙʦ ʩʧʦʞʠʚʘʥʥʽ 

ʥʝʟʨʽʣʠʭ ʧʣʦʜʽʚ. ʆʩʥʦʚʥʽ ʩʠʤʧʪʦʤʠ ï ʙʦʣʽ ʚ ʞʠʚʦʪʽ, ʙʣʶʚʘʥʥʷ, ʧʨʠʛʥʽʯʝʥʥʷ 

ʤʦʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʫʪʨʫʜʥʝʥʥʷ ʜʠʭʘʥʥʷ ʪʘ ʨʦʙʦʪʠ ʩʝʨʮʷ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʘʞ ʜʦ ʢʦʤʠ.  

7.1. ʊʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʣʘʥʽʜʠʥʫ ʷʢ ʩʧʠʨʪʫ, 

ʪʨʝʪʠʥʥʦʛʦ ʘʤʽʥʫ ʪʘ ʧʦʭʽʜʥʦʛʦ ʘʣʢʝʥʫ 

7.2. ʑʦʜʦ ʩʦʣʘʥʽʜʠʥʫ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ  

ʘ) 199 ʛ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʣʦʚʠʥʽ ʤʦʣʷ ʩʦʣʘʥʽʜʠʥʫ 

ʙ) ʇʨʠ ʚʟʘʻʤʦʜʽʾ ʩʦʣʘʥʽʜʠʥʫ ʟʽ ʩʧʠʨʪʘʤʠ ʫʪʚʦʨʶʶʪʴʩʷ ʝʩʪʝʨʠ 

ʚ) ʉʦʣʘʥʽʜʠʥ ʟʥʝʙʘʨʚʣʶʻ ʙʨʦʤʥʫ ʚʦʜʫ ʪʘ ʨʦʟʯʠʥ ʂʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ.  

ʛ) ʉʦʣʘʥʽʜʠʥ ʻ ʢʦʥʜʝʥʩʦʚʘʥʦʶ ʛʝʪʝʨʦʮʠʢʣʽʯʥʦʶ ʩʧʦʣʫʢʦʶ ʽʟ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʨʝʪʠʥʥʦʛʦ ʘʤʽʥʫ  

ˇ) ʉʦʣʘʥʽʜʠʥ ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ ɺʘʛʥʝʨʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʪʨʴʦʭʘʪʦʤʥʦʛʦ 

ʘʤʽʥʦʩʧʠʨʪʫ  

7.3. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʩʦʣʘʥʽʥʫ, ʜʽʻʶ ʤʝʪʘʣʝʚʦʛʦ ʥʘʪʨʽʶ ʥʘ ʷʢʠʡ ʤʦʞʥʘ 

ʟʘʧʦʚʥʠʪʠ ʟʘ ʥ.ʫ. ʥʘ  ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʽʨʘʤʽʜʠ 28 ʩʤ ʟʘʚʚʠʰʢʠ, 

ʧʝʨʝʛʦʨʦʜʞʝʥʫ ʤʝʤʙʨʘʥʦʶ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 2:1. ɺ ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʠ ʣʝʞʠʪʴ 

ʧʘʨʘʣʝʣʦʛʨʘʤ, ʜʽʘʛʦʥʘʣʴ ʷʢʦʛʦ, ʨʽʚʥʘ 16 ʩʤ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʩʪʦʨʦʥʠ, ʨʽʚʥʦʾ 

12 ʩʤ.  

7.4. ɺʽʜʦʤʦ, ʱʦ ʤʝʥʰʫ ʯʘʩʪʠʥʫ ʧʦʩʫʜʠʥʠ ʟʘʡʤʘʻ ʢʠʩʝʥʴ. ɿʥʘʡʜʽʪʴ ʤʘʩʫ 

ʚʦʜʠ, ʱʦ ʫʪʚʦʨʠʪʴʩʷ ʟʘ ʨʝʘʢʮʽʻʶ, ʱʦ ʚʽʜʙʫʜʝʪʴʩʷ, ʢʦʣʠ ʧʦʩʫʜʠʥʫ ʩʪʨʫʩʷʪʴ ʽ 

ʤʝʤʙʨʘʥʘ ʟʨʫʡʥʫʻʪʴʩʷ.  
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ɼɺɸ ɯʅʊɽɻʈʆɺɸʅʀʍ ʍɯʄɯʂʆ-ʄɸʊɽʄɸʊʀʏʅɯ ɿɸɺɼɸʅʅʗ ʅɸ 

ʆʉʅʆɺɯ ʋʂʈɸɰʅʉʔʂʆɰ ʇɯʉʅɯ 

 

ʊʢʘʯ ɺ. ɺ., 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʖ. ʌʝʜʴʢʦʚʠʯʘ, ʋʢʨʘʾʥʘ 

ʂʫʰʥʽʨ ʄ. ɺ., 

ʄʽʥʘʢʦʚʘ ʊ. ɻ., 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʤʽʩʴʢʠʡ ʣʽʮʝʡ ˉ 5 çʆʨʽʷʥʥʘè, ʋʢʨʘʾʥʘ 

ʇʝʪʨʫʩʷʢ ʊ. ɺ. 

ʏʝʨʥʽʚʝʮʴʢʘ ʤʫʟʠʯʥʘ ʰʢʦʣʘ ˉ 1, ʋʢʨʘʾʥʘ 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʜʽʪʠ ʧʦʩʪʫʧʦʚʦ ʚʪʨʘʯʘʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʪʦʯʥʠʭ ʪʘ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʨʷʜʦʤ ʦʙôʻʢʪʠʚʥʠʭ ʪʘ ʩʫʙôʻʢʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ ʻ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʫʯʥʽʚ.  

ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʟʘʮʽʢʘʚʣʝʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʘʫʜʠʪʦʨʽʾ ʜʦ ʧʦʷʩʥʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʻ ʟʘʜʽʷʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. ʍʽʤʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʟʚʦʣʷʻ 

ʧʽʜʽʙʨʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʭʽʤʽʾ ʽʟ ʙʫʜʴ-ʷʢʠʤ ʧʨʝʜʤʝʪʦʤ ʰʢʽʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ï ʷʢ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʪʘʢ ʽ ʩʫʩʧʽʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʪʘ 

ʤʠʩʪʝʮʴʢʦʛʦ ʮʠʢʣʫ, ʚʢʣʶʯʘʶʯʠ ʤʫʟʠʢʫ, ʱʦ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ.  

ʊʫʪ ʧʦʜʘʥʽ ʧʨʠʢʣʘʜʠ ʦʨʠʛʽʥʘʣʴʥʠʭ ʟʘʜʘʯ. ʇʨʠ ʾʾ ʧʽʜʛʦʪʦʚʮʽ ʘʚʪʦʨʠ 

ʦʨʽʻʥʪʫʚʘʣʠʩʷ ʥʘ ʪʠʧʠ ʪʘ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʴ ʽʩʧʠʪʽʚ ʟ ʭʽʤʽʾ, ʷʢʽ ʙʫʣʠ 

ʟʘʜʘʥʽ ʫ ʨʽʟʥʽ ʨʦʢʠ ʫ ʰʢʦʣʘʭ ʨʽʟʥʠʭ ʰʪʘʪʽʚ ɹʨʘʟʠʣʽʾ. ɺ ʥʠʭ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʫʤʦʚʠ ʟʘʜʘʯʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʝʢʩʪʽʚ ʚʽʜʦʤʠʭ ʧʽʩʝʥʴ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʧʨʦʮʝʩʽʚ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʫ ʥʠʭ.  

ɼʘʥʽ ʟʘʚʜʘʥʥʷ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʽʩʥʽ çʃʽʪʦ ʧʽʟʥʽʭ ʞʦʨʞʠʥè ((ʤʫʟ. ɺ. ɯʚʘʩʶʢʘ, 

ʩʣ. ʈ. ɹʨʘʪʫʥʷ): 

ʆʩʽʥʥʷ ʛʨʦʟʦ ʦʩʪʘʥʥʷ, 

ʉʧʘʣʠ ʪʽ ʟʘʙʫʪʽ ʩʪʝʨʥʽ, 

ʗʢ ʩʧʦʛʘʜ, ʱʦ ʥʝ ʧʦʚʝʨʥʝ, 

ʗʢ ʩʧʦʛʘʜ ʧʨʦ ʢʦʭʘʥʥʷ. 
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ʇʨʦ ʥʘʩ ʫ ʜʘʣʝʢʽʤ ʣʽʪʽ, 

ʑʘʩʣʠʚʠʭ, ʥʘʯʝ ʜʽʪʠ, 

ɺ ʦʩʽʥʥʴʦʤʫ ʣʽʪʽ, ʞʦʨʞʠʥʥʦʤʫ ʣʽʪʽ, 

ʉʧʦʛʘʜ, ʛʨʦʟʦ, ʩʧʘʣʠ! 

 

ʅʝʟʚʘʥʦʶ ʞʽʥʢʘ ʟ ʜʟʚʽʥʢʠʤʠ ʦʯʠʤʘ 

ʇʨʠʭʦʜʠʪʴ ʟ ʜʘʣʝʢʦʛʦ ʣʽʪʘ. 

ɿʝʤʥʘ ʽ ʞʘʛʫʯʘ, ʪʘ ʪʽʣʴʢʠ ʥʝʟʨʠʤʘ, 

ʗʢ ʪʘʡʥʘ, ʚʽʜ ʤʝʥʝ ʟʘʢʨʠʪʘ. 

 

ʇʨʠʭʦʜʠʪʴ ʜʦ ʤʝʥʝ ʟ ʛʣʠʙʦʢʦʛʦ ʩʝʨʧʥʷ 

ɺ ʧʝʯʘʣʴʥʽʡ ʽ ʪʠʭʽʡ ʟʘʜʫʤʽ. 

ʏʝʢʘʥʥʷ ʭʦʣʦʜʥʠʤʠ ʨʦʩʘʤʠ ʪʝʨʧʥʝ 

ɺ ʞʦʨʞʠʥʦʚʦʤʫ ʧʽʟʥʴʦʤʫ ʩʫʤʽ. 

 

ɹʝʥʪʝʞʥʦ ʽ ʛʦʩʪʨʦ ʚʨʠʚʘʶʪʴʩʷ ʚ ʩʧʦʛʘʜ 

ʎʽʣʫʥʢʽʚ ʾʾ ʙʣʠʩʢʘʚʠʮʽ. 

ʏʝʢʘʥʥʷ ʥʝ ʛʘʩʥʝ ʧʽʜ ʥʝʙʦʤ ʪʨʠʚʦʛʠ, 

ʅʝ ʛʘʩʥʝ, ʷʢ ʩʧʘʣʘʭ ʟʽʨʥʠʮʽ. 

 

ʇʨʦ ʥʘʩ ʫ ʜʘʣʝʢʽʤ ʣʽʪʽ, 

ʑʘʩʣʠʚʠʭ, ʥʘʯʝ ʜʽʪʠ, 

ɺ ʦʩʽʥʥʴʦʤʫ ʣʽʪʽ, ʚ ʞʦʨʞʠʥʥʦʤʫ ʣʽʪʽ  

ʉʧʦʛʘʜ, ʛʨʦʟʦ, ʩʧʘʣʠ! 

ʉʧʘʣʠ! ʉʧʘʣʠ! 

ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʧʽʩʥʽ ʙʫʜʫʶʪʴʩʷ ʟʘʚʜʘʥʥʷ 1 ï2:  

1. ɿʛʘʜʘʥʽ ʚ ʧʽʩʥʽ ʞʦʨʞʠʥʠ, ʱʦ ʽʥʢʦʣʠ ʧʦʤʠʣʢʦʚʦ ʥʘʟʠʚʘʶʪʴʩʷ 

çʛʝʦʨʛʽʥʘʤʠè ʻ ʢʚʽʪʘʤʠ ʟ ʨʦʜʠʥʠ ɸʡʩʪʨʦʚʽ ʘʙʦ ʉʢʣʘʜʥʦʮʚʽʪʽ. ʆʩʥʦʚʥʠʤ 

ʧʨʠʨʦʜʥʠʤ ʘʨʝʘʣʦʤ ʞʦʨʞʠʥ ʻ ʄʝʢʩʠʢʘ. ʇʨʦ ʝʢʩʪʨʘʦʨʜʠʥʘʨʥʫ ʢʨʘʩʫ 

ʩʚʽʞʦʚʽʜʢʨʠʪʠʭ ʟʝʤʝʣʴ ʟʛʘʜʫʚʘʚ ʱʝ ʢʦʥʢʽʩʪʘʜʦʨ ɽʨʥʘʥ ʂʦʨʪʝʩ ʫ ʩʚʦʻʤʫ ʣʠʩʪʽ 



117 

ʢʦʨʦʣʶ ʂʘʨʣʫ V.  

ʂʦʣʠ ʫ 1615 ʨʦʮʽ ʌ. ɽʨʥʘʥʜʝʩ ʚʽʜʚʽʜʘʚ ʄʝʢʩʠʢʫ, ʚʽʥ ʦʧʠʩʘʚ ʞʦʨʞʠʥʠ ʫ 

ʩʚʦʻʤʫ ʟʚʽʪʽ ʧʨʦ ʣʽʢʘʨʩʴʢʽ ʪʨʘʚʠ ʅʦʚʦʾ ɯʩʧʘʥʽʾ.  

ʉʪʦʣʽʪʪʷʤ ʧʽʟʥʽʰʝ ʅʽʢʦʣʷ ɾʦʟʝ ʊʴʻʨʽ, ʱʦ ʧʨʠʙʫʚ ʜʦ ʄʝʢʩʠʢʠ ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʢʦʰʝʥʽʣʴ, ʱʦ ʮʽʥʫʻʪʴʩʷ ʟʘ ʩʚʽʡ ʯʝʨʚʦʥʠʡ ʙʘʨʚʥʠʢ, ʚʽʜʦʤʠʡ ʷʢ ʢʘʨʤʽʥ 

(ʧʨʦ ʷʢʠʡ ʙʫʜʝ ʟʛʘʜʘʥʦ ʥʠʞʯʝ), ʟʘʟʥʘʯʠʚ ʚ ʩʚʦʾʡ ʜʦʧʦʚʽʜʽ ʧʨʦ ʥʝʡʤʦʚʽʨʥʦ 

ʢʨʘʩʠʚʽ ʢʚʽʪʠ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʩʽʥʥʷ ʮʠʭ ʢʚʽʪʽʚ ʙʫʣʠ ʥʘʜʽʩʣʘʥʽ ʜʠʨʝʢʪʦʨʦʤ ɹʦʪʘʥʽʯʥʦʛʦ 

ʉʘʜʫ ʅʦʚʦʾ ɯʩʧʘʥʽʾ ɺʽʩʝʥʪʝ ʉʝʨʚʘʥʪʝʩʦʤ ʟ ʄʝʢʩʠʢʠ ʜʦ ʄʘʜʨʠʜʘ, ʘ ʧʦʪʽʤ ï ʽ ʜʦ 

ɸʥʛʣʽʾ, ʧʽʩʣʷ ʯʦʛʦ ʾʭ ʩʪʘʣʠ ʢʫʣʴʪʠʚʫʚʘʪʠ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ. ɾʦʨʞʠʥʘ ʚʚʘʞʘʻʪʴʩʷ 

ʢʚʽʪʢʦʶ-ʩʠʤʚʦʣʦʤ ʄʝʢʩʠʢʠ.  

ʈʦʜʦʚʫ ʥʘʟʚʫ Dahlia ʨʦʜʫ ɾʦʨʞʠʥʘ ʧʨʠʩʚʦʾʚ ʜʠʨʝʢʪʦʨ ʄʘʜʨʠʜʩʴʢʦʛʦ 

ʂʦʨʦʣʽʚʩʴʢʦʛʦ ɹʦʪʘʥʽʯʥʦʛʦ ʉʘʜʫ ɸʥʪʦʥʽʦ ʍʦʩʝ ʜʝ ʂʘʚʘʥʽʣʴʻʩ, ʥʘ ʯʝʩʪʴ 

ʰʚʝʜʩʴʢʦʛʦ ʙʦʪʘʥʽʢʘ ɸʥʜʝʨʩʘ ɼʘʣʷ, ʽ ʩʘʤʝ ʮʷ ʥʘʟʚʘ ʽ ʚʚʽʡʰʣʘ ʫ ʞʠʚʽ ʽʩʧʘʥʩʴʢʫ 

ʪʘ ʧʦʨʪʫʛʘʣʴʩʴʢʫ ʤʦʚʠ (ʽʩʧ. dalia, ʧʦʨʪ. d§lia), ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʫ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʦʚ, ʚʢʣʶʯʘʶʯʠ ʟʘʭʽʜʥʦ- ʪʘ ʧʽʚʜʝʥʥʦʩʣʦʚôʷʥʩʴʢʽ. ʊʽʣʴʢʠ ʫ 

ʩʭʽʜʥʦʩʣʦʚôʷʥʩʴʢʠʭ ʤʦʚʘʭ ï ʧʽʜ ʚʧʣʠʚʦʤ ʨʦʩʽʡʩʴʢʦʾ ʤʦʚʠ ï ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʛʝʦʨʛʽʥʦʶ/ʞʦʨʞʠʥʦʶ, ʘ ʪʫʨʝʮʴʢʦʶ ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ yēldēz ieĵi (ʢʚʽʪʢʘ-ʟʽʨʢʘ).  

ʍʘʨʘʢʪʝʨʥʝ ʷʩʢʨʘʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʞʦʨʞʠʥʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʾʾ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʘ ʜʽʷ, ʧʦʚôʷʟʘʥʽ ʽʟ ʥʘʷʚʥʽʩʪʶ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, 

ʩʝʨʝʜ ʷʢʠʭ ʻ ʙʫʪʝʾʥ ʽ ʩʫʣʴʬʫʨʝʪʠʥ: (ʈʠʩ. 1)  
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ʈʠʩ. 1. ɹʫʪʝʾʥ ʪʘ ʩʫʣʴʬʫʨʝʪʠʥ 

1.1. ʊʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʪʝʾʥʫ ʪʘ 

ʩʫʣʴʬʫʨʝʪʠʥʫ ʷʢ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʧʦʭʽʜʥʠʭ ʘʣʢʝʥʽʚ ʪʘ ʢʝʪʦʥʽʚ. ɼʣʷ ʦʙʦʭ 

ʩʧʦʣʫʢ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʦʢʠʩʥʝʥʥʷ ʛʽʜʨʦʭʽʥʦʥʥʦʾ ʬʦʨʤʠ ʜʦ ʭʽʥʦʥʥʦʾ.  

1.2. ʑʦʜʦ ʙʫʪʝʾʥʫ ʪʘ ʩʫʣʴʬʫʨʝʪʠʥʫ ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ  
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ʘ) ʉʫʣʴʬʫʨʝʪʠʥ ʻ ʧʦʭʽʜʥʠʤ ʢʦʥʜʝʥʩʦʚʘʥʦʾ ʛʝʪʝʨʦʮʠʢʣʽʯʥʦʾ ʩʧʦʣʫʢʠ, 

ʚʽʜʦʤʦʾ ʷʢ ʙʝʥʟʦ[c]ʬʫʨʘʥ  

ʙ) 16 ʛ ʙʫʪʝʾʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʤʦʣʴ  

ʚ) ʆʙʠʜʚʽ ʩʧʦʣʫʢʠ ʟʥʝʙʘʨʚʣʶʶʪʴ ʙʨʦʤʥʫ ʚʦʜʫ ʪʘ ʨʦʟʯʠʥ ʂʘʣʽʡ 

ʧʝʨʤʘʥʛʘʥʘʪʫ  

ʛ) ʆʙʠʜʚʽ ʩʧʦʣʫʢʠ ʻ ʘʨʦʤʘʪʠʯʥʠʤʠ ʽ ʣʝʛʢʦ ʚʩʪʫʧʘʶʪʴ ʚ ʝʣʝʢʪʨʦʬʽʣʴʥʝ 

ʟʘʤʽʱʝʥʥʷ  

ˇ) 10 ʛ ʩʫʣʴʬʫʨʝʪʠʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʤʦʣʴ  

1.3. ʇʦʩʫʜʠʥʘ ʚ ʬʦʨʤʽ ʧʨʠʟʤʠ τςЍσ ʩʤ ʟʘʚʚʠʰʢʠ ʤʽʩʪʠʪʴ ʟʘ ʥ.ʫ. ʚʦʜʝʥʴ. 

ɺ ʦʩʥʦʚʽ ʧʨʠʟʤʠ ʣʝʞʠʪʴ ʧʨʘʚʠʣʴʥʠʡ ʰʝʩʪʠʢʫʪʥʠʢ ʟʽ ʩʪʦʨʦʥʦʶ 32 ʩʤ. ɿʥʘʡʜʽʪʴ 

ʤʘʩʫ ʙʫʪʝʾʥʫ ʪʘ ʩʫʣʴʬʫʨʝʪʠʥʫ, ʱʦ, ʨʝʘʛʫʶʯʠ ʟ ʤʝʪʘʣʝʚʠʤ ʥʘʪʨʽʻʤ ʤʦʞʝ 

ʟʘʧʦʚʥʠʪʠ ʧʦʩʫʜʠʥʫ ʚʦʜʥʝʤ.  

2. ɾʦʨʞʠʥʠ ʙʫʚʘʶʪʴ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʘʨʚʥʠʢʽʚ ʫ ʥʠʭ ï ʞʦʚʪʠʤʠ, ʧʦʤʘʨʘʥʯʝʚʠʤʠ, ʨʦʞʝʚʠʤʠ, 

ʬʽʦʣʝʪʦʚʠʤʠ, ʯʝʨʚʦʥʠʤʠ ʽ ʥʘʚʽʪʴ ʯʦʨʥʠʤʠ, ʘʣʝ ʪʽʣʴʢʠ ʥʝ ʙʣʘʢʠʪʥʠʤʠ. ʎʝ 

ʧʦʚôʷʟʘʥʝ ʟ ʪʠʤ, ʱʦ ʙʣʘʢʠʪʥʠʡ ʧʽʛʤʝʥʪ ʜʝʣʴʬʽʥʽʜʠʥ, ʧʨʦ ʷʢʠʡ ʙʫʜʝ ʟʛʘʜʘʥʦ 

ʥʠʞʯʝ, ʥʝ ʚʠʨʦʙʣʷʻʪʴʩʷ ʢʚʽʪʢʘʤʠ ʞʦʨʞʠʥʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʤʽʩʪʷʪʴ ʝʥʟʠʤʫ 

ʬʣʘʚʦʥʦʾʜ 3Ë,5ËH-ʛʽʜʨʦʢʩʠʣʘʟʫ ʘʙʦ ʬʣʘʚʦʥʦʾʜ 3Ë,5ËH-ʬʝʥʦʣʷʟʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʚʚʝʜʝʥʥʷ ʜʚʦʭ ʜʦʥʦʨʥʠʭ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʚ ʙʽʯʥʝ ʘʨʦʤʘʪʠʯʥʝ ʷʜʨʦ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʜʠʛʽʜʨʦʢʝʤʧʬʝʨʦʣ (ʈʠʩ. 15 ʟʣʽʚʘ), ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʞʦʨʞʠʥʘʭ ʥʝ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʜʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥ (ʈʠʩ. 2, ʩʧʨʘʚʘ) ï ʙʘʨʚʥʠʢ-ʧʨʝʢʫʨʩʦʨ 

ʜʝʣʴʬʽʥʽʜʠʥʫ.  
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ʈʠʩ. 2. ʇʝʨʝʪʚʦʨʝʥʥʷ ʜʠʛʽʜʨʦʢʝʤʧʬʝʨʦʣʫ ʥʘ ʜʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥ, ʱʦ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʝʣʶʩʪʢʘʭ ʞʦʨʞʠʥʠ 
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ʗʢ ʚʽʜʦʤʦ, ʩʧʨʷʞʝʥʽ ʩʧʦʣʫʢʠ ʽʟ ʜʦʥʦʨʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʟʘʟʚʠʯʘʡ 

ʪʝʤʥʽʰʦʛʦ ʢʦʣʴʦʨʫ (ʪʘʢ ʟʚʘʥʠʡ ʛʽʧʩʦʭʨʦʤʥʠʡ ʟʩʫʚ), ʪʠʤʯʘʩʦʤ ʷʢ ʘʢʮʝʧʪʦʨʥʽ 

ʬʨʘʛʤʝʥʪʠ ʥʘʜʘʶʪʴ ʾʤ ʷʩʢʨʘʚʽʰʠʭ ʚʽʜʪʽʥʢʽʚ (ʪʘʢ ʟʚʘʥʠʡ ʙʘʪʦʭʨʦʤʥʠʡ ʟʩʫʚ). 

ʗʩʢʨʘʚʠʡ ʚʽʜʪʽʥʦʢ ʜʠʛʽʜʨʦʢʝʤʧʬʝʨʦʣʫ ʪʘ ʜʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥʫ ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʦʪʷʞʥʽʩʪʴ ʩʧʨʷʞʝʥʦʾ ʩʠʩʪʝʤʠ ʽ ʥʘʷʚʥʽʩʪʴ ʘʢʮʝʧʪʦʨʥʦʛʦ ʜʠʛʽʜʨʦʧʽʨʦʥʥʦʛʦ 

ʷʜʨʘ. ʇʝʨʝʭʽʜ ʜʦ ʪʝʤʥʽʰʦʛʦ ʙʣʘʢʠʪʥʦʛʦ ʢʦʣʴʦʨʫ ʙʫʚ ʙʠ ʤʦʞʣʠʚʠʤ ʽʟ ʜʚʦʤʘ 

ʩʠʣʴʥʠʤʠ ʜʦʥʦʨʥʠʤʠ ʛʨʫʧʘʤʠ ï ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ, ʷʢʽ ʥʝ ʟôʷʚʣʷʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʬʝʥʦʣʽʟʘʮʽʾ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʦʷʚʫ ʙʣʘʢʠʪʥʠʭ ʞʦʨʞʠʥ ʙʝʟ ʾʭ ʛʝʥʝʪʠʯʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ  

2.1. ʊʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʜʠʛʽʜʨʦʢʝʤʧʬʝʨʦʣʫ ʪʘ 

ʜʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥʫ ʷʢ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ. ɼʣʷ ʜʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥʫ 

ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʦʢʠʩʥʝʥʥʷ ʛʽʜʨʦʭʽʥʦʥʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʫ ʭʽʥʦʥʥʠʡ  

2.2. ʑʦʜʦ ʜʠʛʽʜʨʦʢʝʤʧʬʝʨʦʣʫ ʪʘ ʜʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥʫ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ 

ʪʚʝʨʜʞʝʥʥʷ:  

ʘ) ɼʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥ ʤʽʩʪʠʪʴ ʬʨʘʛʤʝʥʪ ʪʨʴʦʭʘʪʦʤʥʦʛʦ ʬʝʥʦʣʫ, ʚʽʜʦʤʦʨʛʦ 

ʷʢ ʧʽʨʦʛʘʣʦʣ 

ʙ) ʆʙʠʜʚʽ ʩʧʦʣʫʢʠ ʻ ʘʨʦʤʘʪʠʯʥʠʤʠ, ʧʨʠʯʦʤʫ ʘʨʦʤʘʪʠʯʥʽʩʪʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʫʩʽʭ ʮʠʢʣʽʯʥʠʭ ʬʨʘʛʤʝʥʪʘʭ 

ʚ) ʆʙʠʜʚʽ ʩʧʦʣʫʢʠ ʫʪʚʦʨʶʶʪʴ ʷʢ ʝʪʝʨʠ, ʪʘʢ ʽ ʝʩʪʝʨʠ  

ʛ) ʆʙʠʜʚʽ ʩʧʦʣʫʢʠ ʚʩʪʫʧʘʶʪʴ ʚ ʨʝʘʢʮʽʾ ʝʣʝʢʪʨʦʬʽʣʴʥʦʛʦ ʟʘʤʽʱʝʥʥʷ, 

ʟʥʝʙʘʨʚʣʶʶʪʴ ʙʨʦʤʥʫ ʚʦʜʫ ʪʘ ʨʦʟʯʠʥ ʂʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ  

ˇ) ʆʙʠʜʚʽ ʩʧʦʣʫʢʠ ʚʩʪʫʧʘʶʪʴ ʚ ʨʝʘʢʮʽʶ ʩʫʣʴʬʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʩʠʣʴʥʠʭ ʢʠʩʣʦʪ  

2.3. ʇʦʩʫʜʠʥʘ ʚ ʬʦʨʤʽ ʧʽʨʘʤʽʜʠ 21 ʩʤ ʟʘʚʚʠʰʢʠ ʤʽʩʪʠʪʴ ʟʘ ʥ.ʫ. ʚʦʜʝʥʴ. 

ɺʽʜʦʤʦ, ʱʦ ʚ ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʠ ʣʝʞʠʪʴ ʢʚʘʜʨʘʪ, ʘ ʘʧʦʬʝʤʘ ʧʽʨʘʤʽʜʠ ʜʦʨʽʚʥʶʻ 

Ѝυτρ ʩʤ. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʜʠʛʽʜʨʦʢʝʤʧʬʝʨʦʣʫ ʪʘ ʜʠʛʽʜʨʦʤʽʨʠʮʝʪʠʥʫ, ʱʦ, 

ʨʝʘʛʫʶʯʠ ʽʟ ʤʝʪʘʣʝʚʠʤ ʥʘʪʨʽʻʤ, ʟʘʧʦʚʥʶʶʪʴ ʧʦʩʫʜʠʥʫ ʚʦʜʥʝʤ.  
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Introductions . The number of infections and viruses existing on earth is 

uncountable. Many of them cannot survive in an ordinary environment for a long 

time, while others can live even in extreme conditions or fall asleep waiting for the 

right time. Our immunity can fight most viruses and infections with ease, some 

require a waste of the body's resources and time to recover, while others are too 

strong for us and our body is not able to overcome them completely, undergoing a 

serious test of strength. [4] With the help of modern technology, we can predict the 

level of spread of the virus, predict the peak incidence and effectively detect its 

presence. [3] Additionally, with the implementation of information systems it is 

possible to simplify the virus spreading control and create an effective solutions, 

lowering the contamination levels, by reducing the social contacts between possibly 

infected and healthy individuals. 

Aim. In this keynote considered the issues of spreading viral diseases and 

preventive methods of combating the threat of a pandemic. Examples of possible 

pandemic control measures and containment methods are given, as well as the use of 

digital technologies to predict the spread of the disease. Existing applications of 

technologies used to combat the pandemic are described. 

Materials and methods. The pandemic is described in many sources as the 

spread of a new disease on a global scale that does not have effective treatments. In 

other words, a pandemic is an epidemic that began in a certain territory, which for 
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one reason or another has spread beyond the boundaries of this territory. Humanity 

was able to experience a large number of pandemics that had a high mortality or a 

high prevalence rate. The ones from the famous of these are SARS, Spanish Flu, and 

COVID-19. Table 1 shows the most famous pandemics in human history, with 

estimated deaths. 

Table 1 

Most known pandemics in history 

Years Disease Geography Deaths 

1918 ï 1920 Spanish Flu Worldwide ~17M ï 100M 

1960 ï  AIDS Worldwide >60 000 000 

1957 ï 1958 Asian Flu (H2N2) Asia >1 000 000 

1816 ï 1975 Cholera (7 times) Worldwide >1 000 000 

510 ï 1963 

Bubonic Plague 

(several 

pandemics) 

Asia, Europe ~15M ï 100M 

2002 ï 2003 
SARS 

(Coronavirus) 

Asia, partially 

Europe 
<10 000 

1968 ï 1970 Hong Kong Flu Worldwide ~1M ï 4M 

2009 
Flu pandemic 

(H1N1) 
Worldwide >220 000 

2019 ï  COVID-19 Worldwide >1 400 000 

 

The main strategies to combat a pandemic are containment and mitigation. 

Containment can be done in the early stages, including contact tracking and isolation 

of infected people to stop the spread of the disease to the rest of the population, other 

public health measures to control infection, and therapeutic countermeasures such as 

vaccination that may be effective. When it becomes clear that it is no longer possible 

to control the spread of the disease, management moves to a mitigation phase, in 

which measures are taken to slow the spread of the disease and mitigate its impact on 

society and the health care system. In fact, containment and mitigation measures can 

be taken at the same time. 

A key part of fighting the outbreak is trying to reduce the peak of the epidemic, 

known as "smoothing the epidemic curve." This helps reduce the risk of overloading 

health services and gives more time for vaccine development and treatment. A wide 
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range of so-called non-pharmaceutical interventions can be used to control the 

outbreak. 

Another strategy - suppression, requires more extreme and long-term 

non-pharmaceutical interventions to reverse the pandemic by reducing baseline 

reproduction to less than 1. The same strategy of suppression, which includes severe 

social distancing, isolation of the sick at home and home quarantine, was carried out 

by China during the COVID-19 pandemic, when entire cities were blocked, but such 

a strategy entails significant social and economic costs. 

Using mathematical modeling of the rate of spread of infection in two different 

cases, scientists were able to identify effective methods for analyzing the spread of 

infection: when only those who show symptoms of the disease are isolated to contain 

the spread, and when all those who were in direct contact with them are also 

quarantined. The main conclusion of this study is that the rate of spread during a 

pandemic (COVID-19) is so high that isolating only citizens with symptoms of the 

disease, as well as identifying their contacts and, accordingly, other possible 

infections in the "manual mode" is not enough to effectively containment of 

infection. [2] At the same time, it is assumed that success is guaranteed if contact 

tracing is carried out faster, more efficiently and on a larger scale, for example, using 

digital technologies. At the same time, the authors of the study state that applications 

that collect information and immediately notify the user if a diagnosis is confirmed 

from one of his close contacts will be useful only for mass use. In this case, to contain 

the epidemic, it will be enough to apply restrictive measures only to potentially 

infected citizens without the need for massive quarantine measures that are 

detrimental to society. [3] 

One of the most important aspects of the application of modern technologies is 

the ability to simulate and predict the possible spread of the disease, using machine 

learning methods and virtual simulations similar to real conditions. Thanks to this, we 

are able to identify in advance the weaknesses in the health care system, which are 

most susceptible to failures, and develop effective preventive methods. One such 

project was ñCovid-simò simulation model, designed to recreate the spread of 
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COVID-19 on a regional or national scale. [5] 

 

Fig. 1. COVID cases in world 

The Figure 1 shows the spread of COVID-19 in the beginning of 2020, starting 

with the first cases in China. As you can see from the graph, thanks to the speed of 

response and the development of effective measures to combat the virus, the number 

of diseases in China has been reduced, and currently has been completely stopped. 

This effect could have come even earlier, with the proper level of organization and 

control of distribution, using the fitting technological solutions. [6] 

Results and discussion. As an example of such solutions we can provide 

attempts of Poland and Russia to implement monitoring, based on the organization of 

access systems and the use of mobile applications to enhance control over the spread 

of infection. Similar methods of dealing with the spread of COVID-19 are used in 

Ukraine. To control the movement of potential patients infected with a viral infection, 

a mobile application called ñɺʜʦʤʘò is used with which the patient must send his 

photo and geo-location at specified time periods. The application is shown on 

Figure 2. 

 

Fig. 2. Ukrainian application for self-monitoring  
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However, preventive vaccination is a more effective way to control it, which 

can reduce the risk of infection in case of contact or reduce the spread of the disease. 

With the advent of the first effective vaccines, many countries established a 

vaccination requirement. To speed up the process, restrictions were introduced in the 

absence of a vaccination certificate, which created the task of monitoring and 

monitoring the vaccination process in countries, the solution to the problem was the 

use of digital certificates. 

Many countries such as Germany, Ukraine and others have implemented this 

system using an image of a QR code with encrypted data as a digital certificate, as an 

example you can see the German vaccination certificate shown in Figure 3. 

 

Fig. 3. German COVID-19 vaccination certificate 

 

However, as a practice has shown, for the implementation of such systems, it 

takes a lot of time and resources to develop and debug working solutions, which is 

very hard in a time of a pandemic, especially when infection spread increasing 

rapidly. That is why there is an acute problem of creating a universal and optimal 

solution, with the ability to quickly deploy in a severe pandemic, for a timely 

response. 

Conclusions. Global restrictive measures are not highly effective, since under 

such restrictions, not only infected and potentially sick residents, but also healthy 

ones fall under isolation. Such measures deal a strong blow to the economy and social 

stability. The solution to this problem is the use of modern technologies in the form 

of Internet applications and services, for effective and quick analysis and 
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identification of potential infected, for the effective application of security and 

prevention measures of infections spread. 
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Introduction.  Image analysis demands proficient management of extensive 

datasets, typically through deep neural networks. Siamese neural networks, 

recognized for their paired structure, excel in image comparison with limited data. 

This study investigates augmenting these networks with additional outputs for 

enhanced classification and precise feature detection. Using the Fashion MNIST 

dataset, the research demonstrates the outcomes of integrating an extra classification 

output approach with diverse weight loss settings. 

Aim. The primary objective of this research paper is to improve the precision 

and performance of models by strategically guiding their attention toward 

supplementary features present within comparison images. The existing problem 

stems from the limitations of Siamese neural networks in effectively utilizing 

supplementary information during training. To address this issue, the research aims to 

design an algorithm that enhances the training efficacy of Siamese neural networks 

by introducing supplementary branches. 

Material and Methods. To enhance the training outcomes of Siamese neural 

networks, we suggest integrating supplementary outputs for classification or 

attribute-specific searches. Drawing inspiration from the GoogLeNet model, which 

employed supplementary outputs for classification to address the challenge of 

inadequate error propagation in expansive models [1]. Consequently, we aimed to 

evaluate the efficacy of incorporating these supplementary outputs for attribute 

computation in Siamese neural networks as shown in fig. 1.  
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Fig. 1. Siamese neural network architecture with supplementary 

classification branch. 

For our experiment, we decided to utilize a traditional dataset, comparing the 

foundational architecture against its modified version enhanced with extra outputs. 

We chose the Fashion MNIST dataset shown in fig. 2. 

 

Fig. 2. Example of Fashion Mnist dataset samples 

For the experiments, two rudimentary Siamese neural networks were 

developed. The initial model followed a traditional architecture, calculating the 

distance between encoded images. Conversely, the second model incorporated an 

added output featuring a classifier at its termination. Both architectures utilized 

identical layers, a contrastive loss computation function used for the base output, and 
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RMSProp was selected as the optimizer [2]. Based on experimental evaluations, 100 

epochs were considered sufficient for the model to achieve its optimal performance. 

Algorithm 1 Compare training results for a Siamese neural network with 

supplementary classification output. 

Inputs:  

- Fashion Mnist dataset. 

Output:  

- Trained Siamese neural network 

- Trained Siamese neural networks with supplementary classification 

output, using varying loss weights. 

Procedure: 

Step 1. Load the dataset and generate pairs for the Siamese neural network. 

Step 2. Calculate supplementary outputs. 

Step 3. Split dataset to training, validation, and test samples. 

Step 4. Transform and augment training samples. 

Step 5. Train Siamese neural network 

Step 6. Train Siamese neural network with supplementary classification output, 

using varying loss weights. 

Results and Discussion. Initial comparisons indicated that the standalone 

Siamese neural network outperformed in terms of faster convergence and achieving 

an accuracy rate of 92.3%. Consequently, adjustments were made by incorporating 

weights into the model's error computation functions. Subsequent tests, using weight 

multipliers of 0.5, 0.2, and 0.1 for the supplementary output (Table 1), revealed that 

reduced error function weights produced superior outcomes [3]. 

Table 1 

Comparison of training results with auxiliary classification task 

Additional outputs Accuracy 

No additional outputs  92.3% 

Classification, loss weights 100% 90,08% 

Classification, loss weights 50% 90,93% 

Classification, loss weights 20% 91,75% 

Classification, loss weights 10% 92,07% 
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Conclusion. The paper investigates the potential advantages of enhancing 

Siamese neural networks with supplementary outputs, drawing inspiration from the 

GoogLeNet model. The Siamese network's foundational architecture was juxtaposed 

against modified versions, including additional outputs targeting classification. 

Results shown that accuracy of Siamese neural network with additional outputs 

decreasing based on the loss weights strength.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʇʃʆɺʆɻʆ ʈɽɾʀʄʋ ɽʃɽʂʊʈʆʅʅʆɻʆ ɹʃʆʂʋ ʅɸ 

ʆʉʅʆɺɯ ʂʆʄɹɯʅɸʎɯɰ ɸʅɸʃɯʊʀʏʅʆɻʆ ʊɸ ʏʀʉɽʃʔʅʆɻʆ ʈɯʐɽʅʅʗ 

 

ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʠʡ ʉʝʨʛʽʡ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ" 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

ʇʘʚʣʦʚ ʆʣʝʢʩʽʡ ʃʴʚʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ" 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʙʣʦʢʫ, ʦʩʥʦʚʫ ʷʢʦʛʦ ʩʢʣʘʜʘʻ ʜʨʫʢʦʚʘʥʘ ʧʣʘʪʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʞʝʨʝʣ 

ʪʝʧʣʦʪʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʽ 

ʤʦʜʝʣʽ ï ʩʧʨʦʱʝʥʫ ʜʚʦʚʠʤʽʨʥʫ ʪʘ ʫʪʦʯʥʝʥʫ ʪʨʠʚʠʤʽʨʥʫ ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʪʘʢʦʛʦ ʙʣʦʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʥʘʣʽʪʠʯʥʝ ʪʘ 

ʯʠʩʝʣʴʥʝ ʨʽʰʝʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ, ʥʘʜʽʡʥʽʩʪʴ, ʪʝʧʣʦʚʘ ʤʦʜʝʣʴ, 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʯʠʩʝʣʴʥʝ ʨʽʰʝʥʥʷ, ʘʥʘʣʽʪʠʯʥʝ ʨʽʰʝʥʥʷ, ʢʦʤʧ'ʶʪʝʨʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

 

ɺʩʪʫʧ./Introductions. ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʘʥʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʻ ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʨʦʟʨʦʙʥʠʢʘʤ ʘʧʘʨʘʪʫʨʠ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʪʘ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʧʨʠʩʪʨʦʶ ʥʘ ʨʽʟʥʠʭ 

ʩʪʘʜʽʷʭ ʡʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ [1]. 

ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʝʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʘʧʘʨʘʪʫʨʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʝʢʪʦʚʘʥʠʡ ʙʣʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ, 
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ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʪʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʥʫʪʨʽʰʥʽʭ ʜʞʝʨʝʣ ʪʝʧʣʦʪʠ. 

ɺʽʜʧʦʚʽʜʥʽ ʪʝʧʣʦʚʘ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʽ ʪʘʢʦʞ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. ʋ ʪʦʡ ʩʘʤʠʡ 

ʯʘʩ ʥʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʧʦʪʨʽʙʥʦ ʰʚʠʜʢʦ ʽ ʜʝʪʘʣʴʥʽʰʝ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʝʧʣʦʚʠʡ 

ʨʝʞʠʤ ʣʠʰʝ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ ʟ ʧʦʛʣʷʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʚ ʦʮʽʥʮʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦʶ 

ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ 

ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ ʪʝʧʣʦʥʘʚʘʥʪʘʞʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʙʣʦʢʫ ʥʘ ʦʩʥʦʚʽ 

ʩʧʨʦʱʝʥʦʾ ʤʦʜʝʣʽ, ʘ ʧʦʪʽʤ ʧʝʨʝʡʪʠ ʜʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʦʜʥʦʛʦ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʙʘʟʽ ʫʪʦʯʥʝʥʦʾ ʤʦʜʝʣʽ.  

ʎʽʣʴ ʨʦʙʦʪʠ./Aim. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʙʣʦʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʨʦʱʝʥʦʾ ʪʘ ʫʪʦʯʥʝʥʦʾ 

ʤʦʜʝʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʣʦʢʫ ʽʟ ʟʘʜʘʥʠʤ 

ʨʽʚʥʝʤ ʥʘʜʽʡʥʦʩʪʽ ʡʦʛʦ ʨʦʙʦʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʉʬʦʨʤʫʣʶʻʤʦ ʦʩʥʦʚʥʽ 

ʪʝʟʠ ʪʘʢʦʾ ʤʝʪʦʜʠʢʠ. ʉʝʨʝʜ ʤʥʦʞʠʥʠ {P} ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʨʦʟʩʽʶʶʪʴ 

ʧʦʪʫʞʥʽʩʪʴ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʣʦʢʫ, ʚʠʜʽʣʷʻʪʴʩʷ ʧʽʜʤʥʦʞʠʥʘ {Pm} 

ʥʘʡʙʽʣʴʰ ʪʝʧʣʦʥʘʧʨʫʞʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, {Pm} Ṓ {P} , {P m} Í ß. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ {Pm} ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʢʨʠʪʝʨʽʡ 

ʪʝʧʣʦʥʘʧʨʫʞʝʥʦʩʪʽ ʽ-ʛʦ ʜʞʝʨʝʣʘ ʪʝʧʣʦʪʠ Ji, ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʬʫʥʢʮʽʻʶ 

ʚʣʘʩʥʦʛʦ ʧʝʨʝʛʨʽʚʫ ʜʞʝʨʝʣʘ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ, ʨʦʟʤʽʨʠ, ʢʦʦʨʜʠʥʘʪʠ 

ʜʞʝʨʝʣʘ ʪʝʧʣʦʪʠ, ʘ ʪʘʢʦʞ ʨʦʟʤʽʨʠ ʪʘ ʪʝʧʣʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʪʠ ʙʣʦʢʫ 

ʪʘ ʫʤʦʚʠ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʝʜʩʪʘʚʠʤʦ ʪʝʧʣʦʚʫ ʤʦʜʝʣʴ ʙʣʦʢʫ ʫ ʚʠʛʣʷʜʽ ʽʟʦʪʨʦʧʥʦʾ 

ʧʣʘʩʪʠʥʠ ʟ ʧʣʦʩʢʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʦʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʨʫʢʦʚʘʥʽʡ ʧʣʘʪʽ ʙʣʦʢʫ 

ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʗʢ ʢʨʠʪʝʨʽʡ Ji ʜʣʷ ʢʦʞʥʦʛʦ i-ʛʦ ʜʞʝʨʝʣʘ ʪʝʧʣʦʪʠ ʙʫʜʝʤʦ 

ʚʠʟʥʘʯʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʡʦʛʦ ʮʝʥʪʨʫ ʚ ʪʘʢʽʡ ʤʦʜʝʣʽ (ʨʠʩ.1). ʇʨʠʡʥʷʪʪʷ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʩʧʨʦʱʝʥʴ ʤʦʜʝʣʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʘʙʩʦʣʶʪʥʘ ʚʝʣʠʯʠʥʘ 

ʢʨʠʪʝʨʽʶ (ʪʝʤʧʝʨʘʪʫʨʘ) ʥʘʩ ʫ ʜʘʥʦʤʫ ʨʘʟʽ ʥʝ ʮʽʢʘʚʠʪʴ, ʪʦʤʫ ʱʦ ʤʝʪʦʶ ʻ 
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ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ ʢʨʠʪʝʨʽʶ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ 

ʪʝʧʣʦʥʘʧʨʫʞʝʥʽʰʝ ʜʞʝʨʝʣʦ. 

 Y                                                                 1 

      Ly 

 

 

                                                                                                           2 

 yi                                                                      bi  

                                                 

                                      ai   

 

                                     xi                                                        Lx                    X 

 

1 - i-ʝ ʜʞʝʨʝʣʦ ʪʝʧʣʦʪʠ ; 2-ʧʣʘʪʘ 

ʈʠʩ. 1 ʉʧʨʦʱʝʥʘ ʤʦʜʝʣʴ 

 

ʈʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥʠ Ji ʜʣʷ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʠʥʠ ʟ ʧʣʦʩʢʠʤ 

ʧʨʷʤʦʢʫʪʥʠʤ ʜʞʝʨʝʣʦʤ ʪʝʧʣʦʪʠ ʜʦʮʽʣʴʥʦ ʚʝʩʪʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʦʯʥʽ ʘʥʘʣʽʪʠʯʥʽ ʨʽʰʝʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʻ ʜʦʩʠʪʴ ʛʨʦʤʽʟʜʢʠʤʠ, 

ʟʫʧʠʥʠʤʦʩʷ ʥʘ ʥʘʙʣʠʞʝʥʦʤʫ ʘʥʘʣʽʪʠʯʥʦʤʫ ʨʽʰʝʥʥʽ [2]. ʊʦʜʽ ʚʝʣʠʯʠʥʘ Ji 

ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʷʢ: 

Ὦ
̎  ̃

• •                  (1) 

• ὅίὬ0 ὧὬ0 ρ            (2) 

• ὅίὬ0 ὧὬ0 ρ               (3) 

ὅ
 

            (4) 

ὅ
 

            (5) 
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0  " ρȟυ ρ          (6) 

0  " ρȟυ ρ                 (7) 

ὄ
ᶻ

 , ὰ ὼȟώ             (8) 

ʋ ʬʦʨʤʫʣʘʭ (1) ... (8) : 

Pi, Si, ai, bi, xi, ʫ ̔- ʧʦʪʫʞʥʽʩʪʴ, ʧʣʦʱʘ, ʨʦʟʤʽʨʠ ʪʘ ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʫ i-ʛʦ 

ʜʞʝʨʝʣʘ ʪʝʧʣʦʪʠ, ɺʪ, ʤĮ ʽ ʤ ʚʽʜʧʦʚʽʜʥʦ; 

Ŭʥ, Ŭʚ - ʝʢʚʽʚʘʣʝʥʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟ ʥʠʞʥʴʦʾ ʪʘ ʚʝʨʭʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʧʣʘʪʠ ʚʽʜʧʦʚʽʜʥʦ, ɺʪ ʤ
-2
ʂ
-1
; 

Lx, Ly, ŭ, Ŭ - ʨʦʟʤʽʨʠ, ʪʦʚʱʠʥʘ ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʣʘʪʠ, ʤ ʽ ɺʪ ʤ
-1
ʂ
-1
 

ʚʽʜʧʦʚʽʜʥʦ. 

ɺʝʣʠʯʠʥʘ Ji, ʽ=1,ʄ, ʜʝ ʄ - ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʪʝʧʣʦʪʠ ʥʘ ʧʣʘʪʽ ʙʣʦʢʫ, ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʪʝʧʣʦʥʘʧʨʫʞʝʥʝ ʜʞʝʨʝʣʦ, ʷʢʝ ʙʫʜʝ ʦʩʥʦʚʦʶ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʽʶ Ji ʜʣʷ ʢʦʞʥʦʛʦ 

ʜʞʝʨʝʣʘ ʥʘʚʦʜʠʪʴʩʷ ʜʦ ʙʝʟʨʦʟʤʽʨʥʦʤʫ ʚʠʜʫ ʟʘ ʬʦʨʤʫʣʦʶ 

Joi =  , Jmax - ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʫʩʽʭ Ji.    (9) 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ 

ʤʦʞʥʘ ʥʝ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʚʧʣʠʚ ʢʨʘʾʚ ʧʣʘʪʠ, ʷʢ ʮʝ ʟʨʦʙʣʝʥʦ ʚ [2], ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

ʱʝ ʩʧʨʦʩʪʠʪʠ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʾ ʩʧʨʦʱʝʥʦʾ ʤʝʪʦʜʠʢʠ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʚʦʶ ʉ++ 

ʜʘʣʦ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʙʽʣʴʰ ʪʝʧʣʦʥʘʚʘʥʪʘʞʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʫ ʙʣʦʮʽ, ʱʦ 

ʧʨʦʝʢʪʫʻʪʴʩʷ, ʘ ʩʘʤʝ ʤʽʢʨʦʩʭʝʤʫ ʂʈ142ɽʅ12. ʊʦʙʪʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʮʽʥʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʤʫʩʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʧʣʦʚʽʜʚʦʜʫ ʘʙʦ ʽʥʰʠʭ ʟʘʩʦʙʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʚʝʜʝʥʥʷ 

ʪʝʧʣʘ. ʇʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʦʾ 

ʪʝʧʣʦʚʦʾ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙʨʘʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
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ʊʘʢʘ ʫʪʦʯʥʝʥʘ ʪʨʠʚʠʤʽʨʥʘ ʪʝʧʣʦʚʘ ʤʦʜʝʣʴ ʫ ʚʠʛʣʷʜʽ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʪʽʣʘ ʟ 

ʚʥʫʪʨʽʰʥʽʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʦʪʠ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʘ ʜʦ ʨʝʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʙʣʦʢʫ. ɼʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʫ ʚʢʘʟʘʥʽʡ ʪʝʧʣʦʚʽʡ 

ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 

ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʧʨʘʢʪʠʯʥʦ ʧʦʩʪʽʡʥʠʤʠ ʽ 

ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʙʣʦʢʫ ʞʠʚʣʝʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ὼȟώȟᾀ ʪʘʢʦʞ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʦʩʪʽʡʥʠʤ. 

ʊʦʜʽ ʫʪʦʯʥʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ 

ʙʣʦʢʫ ʙʫʜʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʚʽʜʦʤʝ ʪʨʠʚʠʤʽʨʥʝ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʚ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʦʤʫ ʽʟʦʪʨʦʧʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ 1...4 

ʨʦʜʫ [2]. 

ʈʽʰʝʥʥʷ ʪʘʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʨʽʟʥʠʤʠ ʯʠʩʝʣʴʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʟʜʘʪʥʝ ʨʦʟʨʘʭʫʚʘʪʠ ʽ 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ 

ʤʝʪʦʜʫ. 

ʆʪʞʝ, ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1. ʇʨʦʚʝʩʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʨʽʰʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

2. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚʦʚʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʜʽʘʧʘʟʦʥʠ ʚʘʨʽʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʮʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʤʦʚ ʦʭʦʣʦʜʞʝʥʥʷ.  

3. ʈʦʟʨʦʙʠʪʠ ʢʦʤʧôʶʪʝʨʥʫ ʤʦʜʝʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʨʘʥʦʛʦ ʇɿ ʟ 

ʤʦʞʣʠʚʦʩʪʶ ʟʘʜʘʚʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʫʤʦʚ ʦʭʦʣʦʜʞʝʥʥʷ.  

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫʪʦʯʥʝʥʦʾ ʤʦʜʝʣʽ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʴ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Solid Works Flow Simulation [3], ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʥʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ ʪʘ ʦʪʨʠʤʘʪʠ ʢʦʥʢʨʝʪʥʽ 
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ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʮʴʦʛʦ ʙʣʦʢʫ ʽʟ ʟʘʜʘʥʠʤ 

ʪʝʧʣʦʚʠʤ ʨʝʞʠʤʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʾʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʥʘʜʽʡʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʥʠʭ.  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʨʝʘʣʽʟʘʮʽʾ ʙʣʦʢʫ ʻ ʜʨʫʢʦʚʘʥʘ ʧʣʘʪʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʜʞʝʨʝʣ ʪʝʧʣʦʪʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʪʘʢʦʛʦ ʦʙ'ʻʢʪʫ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʽ ʤʦʜʝʣʽ ï ʩʧʨʦʱʝʥʫ ʜʚʦʚʠʤʽʨʥʫ ʪʘ ʫʪʦʯʥʝʥʫ 

ʪʨʠʚʠʤʽʨʥʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʦʪʨʠʤʘʪʠ ʥʘʣʝʞʥʫ 

ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʦʤʙʽʥʘʮʽʶ ʘʥʘʣʽʪʠʯʥʦʛʦ ʪʘ ʯʠʩʝʣʴʥʦʛʦ ʨʽʰʝʥʴ. 

ʆʧʠʩʘʥʫ ʢʦʤʙʽʥʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʴ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʣʦʢʽʚ ʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ ʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʪʝʧʣʦʥʘʚʘʥʪʘʞʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʜʨʫʢʦʚʘʥʠʭ ʧʣʘʪʘʭ. 
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ʅɸʉʃɯɼʂʀ, ʑʆ ɺʀʅʀʂɸʖʊʔ ʋ ʈɽɿʋʃʔʊɸʊɯ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ 

ʇʈʆ ɺʉʊɸʅʆɺʃɽʅʅʗ ʇɸʈʊʅɽʈʉʔʂʀʍ ɺɯɼʅʆʉʀʅ 

 

ɸʥʜʨʶʱʝʥʢʦ ʊʝʪʷʥʘ ʖʨʽʾʚʥʘ 

ʩʪ. ʚʠʢʣʘʜʘʯ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ʉ. ʂʫʟʥʝʮʷ 

 

ɺʩʪʫʧ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʚʠʨʘʞʘʻʪʴʩʷ ʚ 

ʯʘʩʪʦʪʽ ʽ ʚ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʟʘʤʦʚʣʝʥʴ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟʽ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʜʘʻ ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ ʢʣʽʻʥʪʩʴʢʫ ʙʘʟʫ ʪʘ ʩʪʘʙʽʣʴʥʠʡ ʧʦʧʠʪ. 

ʆʪʞʝ, ʧʦʩʠʣʝʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ, ʥʘʧʨʠʢʣʘʜ, ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʧʽʜʚʠʱʫʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ ʣʦʷʣʴʥʽʩʪʴ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. ɺʠʷʚʣʝʥʘ 

ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʠʣʘ ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʦʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʧʨʠʢʣʘʜ, 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʟ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʘʪʝʛʽʯʥʽ ʧʦʟʠʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ [1]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʡʦʛʦ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʜʣʷ ʚʠʙʦʨʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʘʪʝʛʽʡ ʽ ʢʦʤʧʣʝʢʩʫ 

ʜʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ ʘʢʪʫʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʪʘ 

ʧʫʙʣʽʢʘʮʽʡ, ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʘʨʪʥʝʨʩʴʢʠʭ 

ʚʽʜʥʦʩʠʥ. ʇʦʰʫʢ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʠʭ 

ʩʣʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ: çʧʘʨʪʥʝʨʩʴʢʽ ʚʽʜʥʦʩʠʥʠè, 

çʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴè, çʨʽʰʝʥʥʷè, çʥʘʩʣʽʜʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴè. ɼʞʝʨʝʣʘ ʙʫʣʠ 

ʚʽʜʽʙʨʘʥʽ ʟʛʽʜʥʦ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ ʧʝʨʝʛʣʷʜʫ 

ʟʘʛʦʣʦʚʢʽʚ, ʘʥʦʪʘʮʽʡ ʪʘ ʢʣʶʯʦʚʠʭ ʩʣʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʥʝ 

ʪʽʣʴʢʠ ʚ ʛʘʣʫʟʷʭ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘʣʝ ʡ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ ʜʣʷ 
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ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʚʠʜʘʚʥʠʯʦ 

ʧʦʣʽʛʨʘʬʽʯʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʾʭ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʡʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʟʘʟʚʠʯʘʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʯʘʩʪʦ ʥʝ ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʤʽʨʷʪʠ. ʊʦʤʫ 

ʜʽʘʛʥʦʩʪʠʢʘ ʪʘʢʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʦʞʝ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʢʦʤʙʽʥʘʮʽʾ ʬʘʢʪʦʨʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʚʠʪʢʦʤ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʷʢ ʫ ʥʘʫʢʦʚʦʤʫ ʪʘʢ ʽ ʚ 

ʪʝʭʥʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ɺʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʦʮʽʥʠʪʠ ʧʘʨʪʥʝʨʩʴʢʽ ʚʽʜʥʦʩʠʥʠ ʚʠʜʘʚʥʠʯʦ 

ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʡʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʜʣʷ ʚʠʙʦʨʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʘʪʝʛʽʡ ʽ ʢʦʤʧʣʝʢʩʫ ʜʽʡ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ 

ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʚʠʤʘʛʘʻ ʫʚʘʛʠ ʜʦ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʪʘʢʠʭ ʷʢ ʩʪʫʧʽʥʴ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʧʘʨʪʥʝʨʩʪʚʘ, ʦʮʽʥʢʘ ʧʘʨʪʥʝʨʽʚ, ʘʥʘʣʽʟ ʫʤʦʚ 

ʚʟʘʻʤʦʜʽʾ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ. 

ɺ ʨʦʙʦʪʠ [2] ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʬʦʨʤʫʻʪʴʩʷ 

ʧʘʨʪʥʝʨʩʴʢʘ ʤʝʨʝʞʘ, ʷʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʚʥʫʪʨʽʰʥʽʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʋʟʘʛʘʣʴʥʝʥʦ 

ʧʘʨʪʥʝʨʩʴʢʫ ʤʝʨʝʞʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʚʠʤʽʨʠ: ï ʧʨʝʜʤʝʪʥʠʡ, ʚ ʷʢʦʤʫ 

ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʠʨʦʚʠʥʠ, ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʦʧʝʨʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʽʥʬʦʨʤʘʮʽʷ, ʢʦʤʫʥʽʢʘʮʽʾ, ʟʚôʷʟʢʠ ʪʦʱʦ), ʷʢʽ ʢʫʧʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ ʧʦʩʪʘʯʘʥʥʷ ʽ 

ʩʢʝʨʦʚʫʶʪʴʩʷ ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʟ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʟʽ ʩʬʝʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʩʬʝʨʫ ʧʨʦʜʘʞʫ; ï ʩʫʙôʻʢʪʥʠʡ ï ʚ ʷʢʦʤʫ 

ʚʦʥʘ ʚʢʣʶʯʘʻ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʽ ʩʪʘʥʦʚʣʷʪʴ ʡʦʛʦ 

ʦʢʨʝʤʽ ʣʘʥʢʠ. 

ɼʦʩʣʽʜʠʚʰʠ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ 

ʨʦʟʚʠʪʢʫ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʡʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ: ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ 

ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʟʘʻʤʠʥ; ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ; 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʫʯʘʩʥʠʢʘʤʠ; ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʨʦʟʚʠʪʦʢ ʤʝʭʘʥʽʟʤʫ ʚʟʘʻʤʦʜʽʾ ʪʘ ʡʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ. 
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ʇʘʨʪʥʝʨʩʴʢʽ ʚʽʜʥʦʩʠʥʠ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʫʪʴ 

ʤʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʩʣʽʜʢʠ, ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣ. 1.  

ʊʘʙʣʠʮʷ 1 

ʇʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ɺʇʇ 

ʅʘʩʣʽʜʢʠ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʇʦʟʠʪʠʚʥʽ ʘʩʧʝʢʪʠ ʅʝʛʘʪʠʚʥʽ ʘʩʧʝʢʪʠ 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ +  

ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʟʘʤʦʚʣʝʥʴ +  

ʈʦʟʰʠʨʝʥʥʷ ʨʠʥʢʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ 
+  

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ +  

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ +  

ʉʧʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ +  

ʂʦʥʬʣʽʢʪʠ ʽ ʥʝʜʦʚʽʨʘ  + 

ʅʝʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʪʨʘʪʠ  + 

ʈʠʟʠʢʠ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ  + 

ɺʪʨʘʪʘ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ  + 

 

ʆʪʞʝ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʩʣʽʜʢʠ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʤʘʶʪʴ 

ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʪʘ ʨʦʟʚʠʪʦʢ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʇʨʘʚʠʣʴʥʦ ʧʦʙʫʜʦʚʘʥʘ ʩʧʽʚʧʨʘʮʷ ʟ ʧʘʨʪʥʝʨʘʤʠ ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʤʽʮʥʠʪʠ ʧʦʟʠʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʠʥʢʫ ʪʘ ʩʧʨʠʷʪʠ ʡʦʛʦ ʫʩʧʽʰʥʦʩʪʽ. 

ʈʦʟʨʘʭʫʥʦʢ ʥʘʩʣʽʜʢʽʚ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʪʘ 

ʢʦʥʪʝʢʩʪʫ. ʆʜʥʘʢ ʦʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʚʠʪʨʘʪ ʪʘ ʝʬʝʢʪʫ, ʦʪʨʠʤʘʥʦʛʦ ʚʽʜ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ. 

ɺʠʩʥʦʚʢʠ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʧʘʨʪʥʝʨʩʴʢʠʭ 

ʚʽʜʥʦʩʠʥ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʡʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʜʣʷ 

ʚʠʙʦʨʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʘʪʝʛʽʡ ʽ ʢʦʤʧʣʝʢʩʫ ʜʽʡ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ. 
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ɿɸʍʀʉʊ ʆʉʆɹʆɺʆɻʆ ʉʂʃɸɼʋ ʉʃʋɾɹʀ ʎʀɺɯʃʔʅʆɻʆ ɿɸʍʀʉʊʋ 

ʊɸ ʅɸʉɽʃɽʅʅʗ ʇɯɼ ʏɸʉ ʅɸɼɿɺʀʏɸʁʅʀʍ ʉʀʊʋɸʎɯʁ 

ʊɽʍʅʆɻɽʅʅʆɻʆ ʊɸ ʇʈʀʈʆɼʅʔʆɻʆ ʍɸʈɸʂʊɽʈʋ 

 

ɻʦʣʦʚʯʝʥʢʦ ʉʝʨʛʽʡ ɯʚʘʥʦʚʠʯ, 

ʢ. ʝ. ʥ. 

ʏɯʇɹ ʽʤʝʥʽ ɻʝʨʦʾʚ ʏʦʨʥʦʙʠʣʷ ʅʋʎɿ ʋʢʨʘʾʥʠ 

ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜ ʙʽʦʽʥʜʠʢʘʮʽʾ, ʷʢʠʡ ʨʘʥʽʰʝ 

ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʢʣʘʜʦʚʽ ʙʽʦʩʬʝʨʠ. ʄʠ 

ʤʦʜʝʨʥʽʟʫʚʘʣʠ ʮʝʡ ʤʝʪʦʜ ʝʢʦʣʦʛʽʯʥʦʾ ʙʽʦʽʥʜʠʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʚʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʶʜʠʥʫ. ʉʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʶ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʩʠʪʫʘʮʽʾ ʚ ʟʦʥʽ ʜʽʾ ʭʽʤʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʷʻ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ, ʱʦ 

ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦ, ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʣʶʜʝʡ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʚʽʜ ʜʽʾ ʭʽʤʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʧʦʞʝʞʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʪʘʢʽ ʥʝʙʝʟʧʝʯʥʽ 

ʬʘʢʪʦʨʠ, ʷʢ ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘʜʠʤʣʝʥʥʷ, ʧʦʛʽʨʰʝʥʥʷ ʩʢʣʘʜʫ ʛʘʟʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʤʝʥʰʝʥʥʷ ʢʠʩʥʶ ʚ ʧʦʚʽʪʨʽ. ʆʨʛʘʥʽʟʘʮʽʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʞʥʦʛʦ ʟ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ. ʊʘʢ ʟʘʜʠʤʣʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʨʷʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʰʚʠʜʢʽʩʪʴ ʝʚʘʢʫʘʮʽʾ, ʘ ʥʘʷʚʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ 

ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʜʫʢʪʘʭ ʛʦʨʽʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʤʝʨʪʽ, ʷʢ 
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ʧʦʪʝʨʧʽʣʦʛʦ, ʪʘʢ ʽ ʧʦʞʝʞʥʠʢʘ [1]. 

ʇʦʩʠʣʝʥʥʷ ʥʘʫʢʦ- ʽ ʤʘʪʝʨʽʘʣʦʦʟʙʨʦʻʥʦʩʪʽ ʟʣʦʯʠʥʥʦʛʦ ʩʚʽʪʫ ʽ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʝʨʦʨʠʟʤʫ, ʧʦʷʚʘ ʚ ʾʭ ʘʨʩʝʥʘʣʽ ʥʦʚʽʪʥʽʭ ʨʦʟʨʦʙʦʢ ʭʽʤʽʯʥʦʾ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ ʟʙʨʦʾ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʝʢʚʘʪʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʨʷʪʫʚʘʣʴʥʠʢʽʚ [2]. 

ʇʨʘʮʽʚʥʠʢʠ ʩʣʫʞʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʚʠʥʥʽ ʫ ʙʫʜʴ-ʷʢʽʡ ʩʠʪʫʘʮʽʾ 

ʟʘʭʠʩʪʠʪʠ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʚʽʜ ʨʽʟʥʠʭ ʥʝʙʝʟʧʝʢ. ɸʣʝ ʱʦʙ ʢʚʘʣʽʬʽʢʦʚʘʥʦ 

ʧʨʦʚʦʜʠʪʠ ʟʘʭʠʩʪ, ʥʝʦʙʭʽʜʥʦ ʜʽʶʯʠʡ ʥʝʙʝʟʧʝʯʥʠʡ ʬʘʢʪʦʨ ʚʽʨʥʦ ʽ ʰʚʠʜʢʦ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ.  

ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ 

ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʢʦʥʪʨʦʣʶ, ʻ ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ 

ʨʷʪʫʚʘʣʴʥʠʢʽʚ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʩʪʘʪʪʽ 16 ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ 

ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ çʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʻ 

ʦʙʦʚôʷʟʢʦʤ ʜʝʨʞʘʚʠè. 

ʑʦʨʽʯʥʦ ʚ ʋʢʨʘʾʥʽ ʚʠʥʠʢʘʶʪʴ ʩʦʪʥʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʽʜ ʷʢʠʭ ʛʠʥʫʪʴ ʪʘ ʦʪʨʠʤʫʶʪʴ ʪʨʘʚʤʠ ʮʠʚʽʣʴʥʝ 

ʥʘʩʝʣʝʥʥʷ, ʦʩʦʙʦʚʠʡ ʩʢʣʘʜ ʩʣʫʞʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʟʥʠʱʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ 

ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ.  

ʇʨʦʙʣʝʤʘ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʩʪʘʻ 

ʛʣʦʙʘʣʴʥʦʶ ʟʘ ʩʚʦʾʤʠ ʤʘʩʰʪʘʙʘʤʠ, ʪʦʨʢʘʶʯʠʩʴ ʥʝ ʪʽʣʴʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ, ʘʣʝ ʡ 

ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʪʝʨʝʩʽʚ. ʊʘʢʝ ʩʪʘʥʦʚʠʱʝ ʟʤʫʰʫʻ ʧʦʩʪʽʡʥʦ ʰʫʢʘʪʠ ʥʦʚʽ, ʙʽʣʴʰ 

ʜʦʩʢʦʥʘʣʽ ʤʝʪʦʜʠ ʪʘ ʩʧʦʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ 

ʜʝʨʞʘʚʽ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʩʥʫʶʯʠʭ ʟʘʧʘʩʽʚ ʦʪʨʫʡʥʠʭ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʘ ʪʘʢʦʞ ʩʠʥʪʝʟ ʾʭ ʥʦʚʠʭ ʚʠʜʽʚ, ʚʝʣʠʢʘ ʤʝʨʝʞʘ ʩʢʣʘʜʽʚ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟ 

ʩʠʣʴʥʦʜʽʶʯʠʤʠ ʦʪʨʫʡʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʧʽʜ ʯʘʩ 

ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʢʪʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʥʘʥʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɼʉʅʉ 

(ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ) ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʥʝʙʝʟʧʝʢʠ 
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ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1]. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʦʩʦʙʦʚʠʡ ʩʢʣʘʜ ɼʉʅʉ ʧʦʚʠʥʝʥ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʦʩʪʽʡʥʦ ʟʘʭʠʱʘʪʠ ʩʝʙʝ ʚʽʜ 

ʥʝʙʝʟʧʝʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɺʩʽ ʩʧʦʩʦʙʠ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʧʦʚʽʪʨʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʯʦʪʠʨʠ ʛʨʫʧʠ: 

1) ʪʝʭʥʽʯʥʠʡ ʩʧʦʩʽʙ; 

2) ʧʦʷʚʘ ʟʘʧʘʭʫ, ʥʝʚʣʘʩʪʠʚʦʛʦ ʜʣʷ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ; 

3) ʧʦʷʚʘ ʢʦʣʴʦʨʫ ʭʤʘʨʠ, ʪʫʤʘʥʫ, ʜʠʤʫ, ʥʝʚʣʘʩʪʠʚʦʛʦ ʜʣʷ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ; 

4) ʨʝʘʢʮʽʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʝʭʥʽʯʥʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʣʘʜʽʚ ʭʽʤʽʯʥʦʾ ʨʦʟʚʽʜʢʠ 

(ɺʇʍʈ, ɻʉʇ - 11) ʪʘ ʨʽʟʥʦʛʦ ʨʦʜʫ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ (ʋɻ - 2; ɻʋʇ 10 ʄɹ - ɿɸ; 

ʇʣʘʪʘʥ - 1; ʅʽʪʨʦʥ; ʉʽʨʝʥʘ - 2; ʇʘʣʘʜʽʡ - ʄ6, 623 ʂʇʋ - 0,3; ɻʘʤʘ - ʄ; 645 

ʍʃ-03; ɻʄʂ - 3; ʽ ʪ. ʽ.). 

ʎʝʡ ʩʧʦʩʽʙ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʢʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʰʢʽʜʣʠʚʦʾ ʨʝʯʦʚʠʥʠ, ʽ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʧʦʷʚʫ ʩʠʣʴʥʦʜʽʶʯʦʾ ʦʪʨʫʡʥʦʾ ʨʝʯʦʚʠʥʠ 

ʽ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʟʽ ʚʩʽʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ 

ʚʽʡʩʴʢʦʚʠʡ ʧʨʠʣʘʜ ʭʽʤʽʯʥʦʾ ʨʦʟʚʽʜʢʠ (ɺʇʍʈ).  

ʇʨʠʥʮʠʧ ʡʦʛʦ ʨʦʙʦʪʠ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʤʽʥʽ ʢʦʣʴʦʨʫ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ 

ʨʝʯʦʚʠʥ (ʽʥʜʠʢʘʪʦʨʽʚ) ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʽʟ ʩʠʣʴʥʦʜʽʶʯʦʶ ʦʪʨʫʡʥʦʶ ʨʝʯʦʚʠʥʦʶ.  

ɺʠʟʥʘʯʝʥʥʷ ʩʠʣʴʥʦʜʽʶʯʠʭ ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ (ʉɼʆʈ) ʚ ʧʦʚʽʪʨʽ ʪʘʢʠʤ 

ʧʨʠʣʘʜʦʤ ʟʘʡʤʝ ʷʢʠʡʩʴ ʯʘʩ (6 ï 7 ʭʚ.), ʜʦ ʪʦʛʦ ʞ ʮʝʡ ʧʨʠʣʘʜ ʚʘʞʠʪʴ ʙʣʠʟʴʢʦ 

2,3 ʢʛ. ʊʘʢ ʩʘʤʦ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ ʟ ʮʠʤ ʧʨʠʣʘʜʦʤ ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ. 

ɺʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʜʝʷʢʽ ʥʝʟʨʫʯʥʦʩʪʽ ʟ ʨʦʙʦʪʦʶ ɺʇʍʈ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʮʴʦʛʦ 

ʧʨʠʣʘʜʫ ʚʽʜʥʦʩʠʪʴʩʷ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʪʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʙʦʡʦʚʠʭ 

ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ, ʫ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʧʽʜʨʦʟʜʽʣʠ ɼʉʅʉ ʋʢʨʘʾʥʠ, ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ ʽ ʧʨʦʤʠʩʣʦʚʠʤʠ ʦʪʨʫʪʘʤʠ. ʊʨʠ ʦʩʪʘʥʥʽ 

ʩʧʦʩʦʙʠ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʜʨʫʛʦʛʦ ʧʦ ʯʝʪʚʝʨʪʠʡ 

ʥʦʩʷʪʴ ʟʘʛʘʣʴʥʫ ʥʘʟʚʫ ʙʽʦʽʥʜʠʢʘʮʽʷ.  

ɹʽʦʽʥʜʠʢʘʮʽʷ ï ʚʣʘʩʪʠʚʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 

ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʟʘʩʝʣʝʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 
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ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʦʩʦʙʣʠʚʦʩʪʷʭ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʽ ʯʠʩʝʣʴʥʦʩʪʽ. ʋ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʙʝʟʧʝʯʥʠʭ 

ʯʠʥʥʠʢʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʽʦʽʥʜʠʢʘʪʦʨʠ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʡʦʛʦ ʷʢʦʩʪʽ ʽ 

ʟʤʽʥ. ɿʘ ʩʢʣʘʜʦʤ, ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʬʣʦʨʠ ʽ ʬʘʫʥʠ, ʯʠʩʝʣʴʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʾʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ ʭʘʨʘʢʪʝʨ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʧʨʠʜʘʪʥʽʩʪʴ ʚʦʜʠ ʜʣʷ ʧʠʪʪʷ ʽ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʮʽʣʝʡ, ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʽ ʪ.ʜ.  

ɹʽʦʽʥʜʠʢʘʪʦʨ ï ʙʽʦʣʦʛʽʯʥʠʡ ʽʥʜʠʢʘʪʦʨ, ʦʩʦʙʠʥʘ ʘʙʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ, 

ʥʘʷʚʥʽʩʪʴ, ʩʪʘʥ ʽ ʧʦʚʝʜʽʥʢʘ ʷʢʠʭ ʩʣʫʞʠʪʴ ʧʦʢʘʟʥʠʢʦʤ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʩʪʘʥʫ ʥʝʟʘʩʝʣʝʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʡʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ. ʄʝʪʦʜ ʙʽʦʽʥʜʠʢʘʮʽʾ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢʽʩʥʦ ʽ ʥʘʦʯʥʦ ʜʦʧʦʚʥʶʻ ʨʝʟʫʣʴʪʘʪʠ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʪʦʯʥʠʤ 

ʚʠʤʽʨʶʚʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ: 

- ʙʽʦʽʥʜʠʢʘʮʽʷ ï ʥʘʡʙʽʣʴʰ çʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡè ʽ ʙʝʟʧʝʯʥʠʡ ʤʝʪʦʜ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

- ʙʽʦʽʥʜʠʢʘʮʽʷ ʻ ʩʧʦʩʦʙʦʤ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

- ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ 

ʙʽʦʽʥʜʠʢʘʪʦʨʠ ʥʝ ʤʘʶʪʴ ʧʦʭʠʙʦʢ, ʤʝʥʰ ʜʦʨʦʛʽ; 

- ʧʦʢʘʟʫʶʪʴ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʚ ʙʽʦʩʬʝʨʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʦʪʷʛʦʤ ʜʦʚʛʦʛʦ 

ʯʘʩʫ; 

- ʙʽʦʽʥʜʠʢʘʪʦʨʠ ʨʝʘʛʫʶʪʴ ʥʘ ʚʩʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʪʦʜʽ ʷʢ ʩʧʝʢʪʨ 

ʨʝʯʦʚʠʥ, ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʨʠʣʘʜʘʤʠ, ʦʙʤʝʞʝʥʠʡ; 

- ʙʽʦʽʥʜʠʢʘʪʦʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʷʚʥʽʩʪʴ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʽʣʴʢʦʩʪʷʭ ʤʝʥʰʠʭ, ʥʽʞ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʙʽʦʘʢʫʤʫʣʷʮʽʾ; 

- ʪʝʭʥʽʯʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʮʝʩʠ 

ʩʠʥʝʨʛʽʟʤʫ ʡ ʘʥʪʘʛʦʥʽʟʤʫ; 

- ʙʽʦ̔ʥʜʠʢʘʮʽʻʶ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʘʚʞʜʠ, ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʫ ʥʘʩ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʚʽʜʩʫʪʥʽ; 



144 

- ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʚʠʭʦʜʷʪʴ ʟ ʣʘʜʫ ʽ ʚʠʤʘʛʘʶʪʴ ʨʝʤʦʥʪʫ, ʢʘʣʽʙʨʫʚʘʥʥʷ; 

- ʙʘʛʘʪʦ ʧʨʠʣʘʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʞʝ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʠ, ʘ ʩʫʯʘʩʥʽ 

ʧʨʠʣʘʜʠ ʜʫʞʝ ʜʦʨʦʛʽ [3]. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʚʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, 

ʱʦ ʟʤʽʥʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʽʪʨʷ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʙʽʣʴʰʽʩʪʴ 

ʙʽʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ, ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. 

ɼʽʶ ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʟʥʘʯʝʥʦ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʦ. ʗʢ ʧʨʘʚʠʣʦ, 

ʛʦʣʦʚʥʫ ʫʚʘʛʫ ʜʠʚʣʷʯʠʩʴ ʥʘ ʦʙʩʪʘʚʠʥʠ, ʩʧʨʷʤʦʚʫʚʘʣʠ ʥʘ ʚʠʚʯʝʥʥʷ ʣʠʰʝ 

ʧʦʦʜʠʥʦʢʦʾ ʜʽʾ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ʊʦʤʫ ʤʠ ʟʦʚʩʽʤ ʥʝ ʟʥʘʻʤʦ, ʥʘʩʢʽʣʴʢʠ ʚʝʣʠʢʘ 

ʰʢʦʜʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʘ ʜʽʻʶ ʾʭ ʚ ʩʫʢʫʧʥʦʩʪʽ. ɯ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʤʠ ʙʫʜʝʤʦ 

ʥʝ ʚ ʟʤʦʟʽ ʩʢʣʘʩʪʠ ʪʘʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮʝ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʩʪʫʧʽʥʴ 

ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʣʶʜʠʥʠ ʦʢʨʝʤʠʭ ʰʢʽʜʣʠʚʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʽʩʥʫʶʪʴ 

ʚ ʤʝʞʘʭ ʘʪʤʦʩʬʝʨʠ. ɿʚʠʯʘʡʥʦ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʦʩʷʛʥʫʪʠ ʪʦʛʦ, 

ʱʦʙ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʪʨʠʤʘʣʦʩʴ ʥʘ ʙʽʣʴʰ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ, ʱʦʙ ʟʘ ʮʠʤ 

ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ. ʗʢʙʠ ʩʫʩʧʽʣʴʩʪʚʦ ʨʘʥʽʰʝ ʫʩʚʽʜʦʤʠʣʦ 

ʚʘʞʣʠʚʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʘʙʦ ʮʽʻʶ ʧʨʦʛʨʘʤʦʶ ʟʘʡʤʘʣʠʩʴ ʥʘ ʪʦʤʫ ʞ ʨʽʚʥʽ, ʱʦ ʽ 

ʧʨʦʙʣʝʤʦʶ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, ʪʦʜʽ ʙ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʜʽʡʰʣʦ ʜʦ 

ʪʘʢʠʭ ʨʦʟʤʽʨʽʚ, ʷʢ ʩʴʦʛʦʜʥʽ. ɼʫʞʝ ʰʢʦʜʘ, ʱʦ ʧʦʪʨʽʙʥʦ ʱʝ ʙʘʛʘʪʦ ʯʘʩʫ, ʜʦʢʠ 

ʚʜʘʩʪʴʩʷ ʚ ʤʽʩʪʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʩʝʣʝʥʥʷ ʟʘʪʨʠʤʘʪʠ 

ʽ ʟʫʧʠʥʠʪʠ ʧʨʦʮʝʩ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʥʘ ʥʦʨʤʘʣʴʥʦʤʫ ʙʝʟʧʝʯʥʦʤʫ ʨʽʚʥʽ. 

ʃʶʜʩʪʚʦ ʧʦʚʠʥʥʝ ʩʧʨʷʤʦʚʫʚʘʪʠ ʩʚʽʡ ʽʥʪʝʨʝʩ, ʩʚʦʶ ʧʝʨʝʪʚʦʨʶʶʯʫ 

ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʨʽʟʢʝ ʩʢʦʨʦʯʝʥʥʷ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ï ʥʘ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ ʜʣʷ ʧʨʠʨʦʜʠ ʚ ʮʽʣʦʤʫ ʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʟʦʢʨʝʤʘ.  

ɿ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʤʘʣʦ ʧʦʰʠʨʝʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ 

ʩʝʨʝʜʦʚʠʱʘ. ʎʽ ʤʝʪʦʜʠ ʫ ʩʫʢʫʧʥʦʩʪʽ ʟ ʚʽʜʦʤʠʤʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʫ 

ʨʦʙʦʪʫ ʙʦʡʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ï ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ, 
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ʢʦʥʪʨʦʣʴ ʟʘʧʘʭʫ, ʢʦʥʪʨʦʣʴ ʨʝʘʢʮʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʱʦʜʦ ʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʢʦʥʪʨʦʣʶ, ʘ ʩʘʤʝ:  

- ʙʽʦʽʥʜʠʢʘʮʽʷ ï ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

- ʙʽʦʽʥʜʠʢʘʮʽʷ ï ʩʧʦʩʽʙ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʠʡ ʥʝ ʤʘʻ ʧʦʭʠʙʢʠ. 

ʎʝʡ ʤʝʪʦʜ ʜʝʤʦʥʩʪʨʫʻ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʫ ʙʽʦʩʬʝʨʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʂʨʽʤ ʪʦʛʦ, ʙʽʦʽʥʜʠʢʘʪʦʨʠ ʨʝʘʛʫʶʪ ɹʥʘ ʚʩʽ ʨʝʯʦʚʠʥʠ 

ʟʘʙʨʫʜʥʶʚʘʯʽ, ʪʦʜʽ ʷʢ ʩʧʝʢʪʨ ʨʝʯʦʚʠʥ, ʷʢʠʡ ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʣʘʜʘʤʠ, 

ʦʙʤʝʞʝʥʠʡ. ɹʽʦʽʥʜʠʢʘʪʦʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʻ ʚ 

ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʙʽʦʽʥʜʠʢʘʮʽʾ. 

ɹʘʛʘʪʦ ʧʦʥʷʪʴ ʤʝʪʦʜʠʢʠ ʙʫʣʠ ʚʽʜʦʤʽ ʩʪʫʜʝʥʪʘʤ, ʢʫʨʩʘʥʪʘʤ ʪʘ ʩʣʫʭʘʯʘʤ ʽ 

ʨʘʥʽʰʝ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʧʦʚ'ʷʟʘʪʠ ʾʭ ʞʠʪʪʻʚʠʡ ʜʦʩʚʽʜ ʟ ʤʘʡʙʫʪʥʴʦʶ ʧʨʦʬʝʩʽʡʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ. ʆʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʧʨʠʤʫʰʫʶʪʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʣʫʞʙʦʚʠʭ 

ʦʙʦʚ'ʷʟʢʽʚ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʛʦʪʦʚʥʦʩʪʽ, ʦʙʝʨʝʞʥʦ ʜʽʷʪʠ ʽ ʧʨʘʚʠʣʴʥʦ 

ʚʠʙʠʨʘʪʠ ʩʧʦʩʦʙʠ ʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʧʨʠʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʨʦʟʰʠʨʶʻ ʢʨʫʛʦʟʽʨ ʽ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʟʥʘʥʴ. ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ, ʭʦʪʽʣʦʩʷ ʙ ʧʽʜʢʨʝʩʣʠʪʠ ʪʝ, ʱʦ ʤʝʪʦʜ ʙʽʦʽʥʜʠʢʘʮʽʾ 

ʦʙ'ʻʢʪʠʚʥʦ ʜʦʧʦʚʥʶʻ ʪʝʭʥʽʯʥʠʡ ʩʧʦʩʽʙ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʽ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ ʥʠʤ. ʊʘʢ ʩʘʤʦ ʭʦʪʽʣʦʩʷ ʙ, ʱʦʙ ʤʝʪʦʜ 

ʙʽʦʽʥʜʠʢʘʮʽʾ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʚʯʘʣʠ ʽ ʟʥʘʣʠ ʣʶʜʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ɼʝʨʞʘʚʥʽʡ 

ʩʣʫʞʙʽ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʋʢʨʘʾʥʠ. 
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ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʈɽɿʋʃʔʊɸʊɯɺ ʊɽʆʈɽʊʀʏʅʆɻʆ ʊɸ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ ɼɺʆʏɸʉʊʆʊʅʆɻʆ 

ɯʅɽʈʎɯʁʅʆɻʆ ɻʈʆʍʆʊʋ ɯɿ ɿʋɹʏɸʉʊʆ-ʇɸʉʆɺʀʄ ʇʈʀɺʆɼʆʄ 

ɿɹʋɼʅʀʂɯ ɺɯɹʈɸʎɯɰ 

 

ɻʦʨʙʘʥʴ ʄ. ʅ. 

ɺʠʢʣʘʜʘʯ 1 ʢʘʪʝʛʦʨʽʾ 

ʍʘʨʢʽʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʜʠʟʘʡʥʫ 

 

ʉʫʭʽ ʙʫʜʽʚʝʣʴʥʽ ʩʫʤʽʰʽ (ʉɹʉ) ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʤʦʤʝʥʪ ʻ ʜʠʥʘʤʽʯʥʦ 

ʨʦʟʚʠʚʘʶʯʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. ʇʦʜʽʣ ʢʦʤʧʦʥʝʥʪʽʚ ʉɹʉ ʧʦ ʢʨʫʧʥʦʩʪʽ 

ʥʘ ʬʨʘʢʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʽʥʝʨʮʽʡʥʠʭ ʛʨʦʭʦʪʘʭ.  

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʨʦʭʦʪʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ 

ʚʽʙʨʘʮʽʡʥʠʭ ʧʨʠʚʦʜʽʚ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʚʦʯʘʩʪʦʪʥʦʛʦ ʽʥʝʨʮʽʡʥʦʛʦ ʛʨʦʭʦʪʫ ʟ ʟʫʙʯʘʩʪʦ-ʧʘʩʦʚʠʤ ʧʨʠʚʦʜʦʤ ʟʙʫʜʥʠʢʽʚ 

ʚʽʙʨʘʮʽʾ (ʨʠʩ. 1) ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ.  

 

ʘ 

 

ʚ 

 

ʙ 

 

ʛ 

ʈʠʩ. 1 ï ɺʘʨʽʘʥʪʠ ʢʦʤʧʦʥʦʚʢʠ ʧʨʠʚʦʜʫ ʽʥʝʨʮʽʡʥʦʛʦ ʛʨʦʭʦʪʫ (ʘ, ʙ) ʽ 

ʟʨʘʟʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ (ʚ) ʪʘ ʪʝʦʨʝʪʠʯʥʦʾ (ʛ) ʚʽʙʨʦʛʨʘʤ 
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ɸʥʘʣʽʪʠʯʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʇɭɺʄ. ɼʣʷ ʷʢʽʩʥʽʡ ʦʮʽʥʢʠ ʣʦʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʧʦʚʝʨʭʦʥʴ ʩʠʪ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʠʩʪʝʤʘ ʧôʻʟʦʝʣʝʢʪʨʠʯʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ. 

ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʽʙʨʦʛʨʘʤʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ, 

ʟʤʽʥʶʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʪ ʪʘ ʩʪʘʪʠʯʥʠʭ ʤʦʤʝʥʪʽʚ ʟʙʫʜʥʠʢʽʚ, ʤʦʞʥʘ 

ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʬʦʨʤʠ ʜʚʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʽʜʙʦʨʫ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʚʽʙʨʘʮʽʡʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʝʨʮʽʡʥʦʛʦ ʛʨʦʭʦʪʫ ʟ ʜʚʦʯʘʩʪʦʪʥʠʤ ʟʫʙʯʘʩʪʦ-ʧʘʩʦʚʠʤ 

ʧʨʠʚʦʜʦʤ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʤʝʥʰʠʪʠ 

ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʨʝʩʫʨʩ. 
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ʋɼʂ 628.1 

ʇʃɸʅʋɺɸʅʅʗ ɺ ʉʀʉʊɽʄɸʍ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ ɯ 

ɺʆɼʆɺɯɼɺɽɼɽʅʅʗ (ʆɻʃʗɼ) 

 

ʂʚʘʨʪʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʤ. ʈʽʚʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʦʜʦʙʦʚʝ ʚʠʨʽʰʝʥʥʷ ʚʘʞʣʠʚʠʭ ʩʦʮʽʘʣʴʥʦ 

ʝʢʦʥʦʤʽʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʛʦ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʦʤʫ ʬʘʢʪʦʨ ʧʣʘʥʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʉʢʣʘʜʦʚʠʤʠ ʧʨʦʮʝʩʫ ʧʣʘʥʫʚʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ɺɺ ʻ: ʚʠʨʦʙʥʠʮʪʚʦ ʽ 

ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʮʽʾ ʾʾ ʩʦʙʽʚʘʨʪʽʩʪʴ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʨʫʜʦʚʠʤʠ, ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʽ 

ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʡʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʘ 

ʜʽʷʣʴʥʽʩʪʴ. ʆʙôʻʢʪʘʤʠ ʧʣʘʥʫʚʘʥʥʷ ʻ ʚʩʽ ʥʘʧʨʷʤʠ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ: 

ʤʘʨʢʝʪʠʥʛʦʚʘ, ʽʥʥʦʚʘʮʽʡʥʘ; ʢʦʤʝʨʮʽʡʥʘ; ʝʢʦʥʦʤʽʯʥʘ; ʩʦʮʽʘʣʴʥʘ; ʚʠʨʦʙʥʠʯʘ; 

ʝʢʦʣʦʛʽʯʥʘ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʣʘʥʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ. 

ʆʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʦʶ ʜʽʶʯʦʶ ʦʩʦʙʦʶ ʥʘ ʙʫʜʴ ʷʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ 

ʧʝʨʩʦʥʘʣ. ʊʦʤʫ ʧʠʪʘʥʥʷʤ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ, ʧʣʘʥʫʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʢʘʜʨʦʚʦʛʦ ʩʢʣʘʜʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ɺɺ ʧʦʚʠʥʥʦ ʧʨʠʜʽʣʷʪʠʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ.  

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʧʣʘʥʫʚʘʥʥʷ ʡʦʛʦ 

ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ, ʘ ʩʘʤʝ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʩʢʣʘʜʫ, ʩʪʨʫʢʪʫʨʠ, 

ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʘ ʝʢʩʪʝʥʩʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ; ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʽ ʥʘʧʨʷʤʢʽʚ ʾʭ 
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ʤʦʜʝʨʥʽʟʘʮʽʾ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʙʫʜʽʚʣʽ 7%, ʩʧʦʨʫʜʠ ʽ ʧʝʨʝʜʘʪʥʽ ʧʨʠʩʪʨʦʾ 88%, ʤʘʰʠʥʠ ʪʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ 3%, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ 1% [7].  

ʇʦʨʷʜ ʽʟ ʧʣʘʥʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ɺɺ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʧʣʘʥʫʚʘʥʥʷ ʡʦʛʦ ʦʙʦʨʦʪʥʠʭ ʬʦʥʜʽʚ. ɿʦʢʨʝʤʘ, ʚʠʟʥʘʯʠʪʠ 

ʥʦʤʝʥʢʣʘʪʫʨʫ ʪʘ ʚʝʣʠʯʠʥʫ ʟʘʧʘʩʽʚ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʚʠʪʨʘʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʘʜʽʡʥʦʾ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ɺɺ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʪʨʝʙʘ ʚ ʦʙʦʨʦʪʥʠʭ ʢʦʰʪʘʭ 

ʪʘ ʜʞʝʨʝʣʘʭ ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ. 

ʇʣʘʥʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʦʙ'ʻʤʽʚ ʪʘ 

ʥʘʧʨʷʤʢʽʚ ʽʥʚʝʩʪʫʚʘʥʥʷ. ʇʨʝʜʤʝʪʦʤ ʧʣʘʥʫʚʘʥʥʷ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʨʝʘʣʴʥʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʽʥʚʝʩʪʠʮʽʾ, ʪʦʙʪʦ ʚʢʣʘʜʝʥʥʷ ʢʦʰʪʽʚ ʫ ʤʘʪʝʨʽʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, 

ʪʘʢ ʽ ʬʽʥʘʥʩʦʚʽ ʽʥʚʝʩʪʠʮʽʾ ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʨʠʜʙʘʥʥʷ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ, ʧʨʘʚ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʚʢʣʘʜʝʥʥʷ ʢʦʰʪʽʚ ʫ ʧʽʜʛʦʪʦʚʢʫ ʩʧʝʮʽʘʣʽʩʪʽʚ, 

ʧʨʠʜʙʘʥʥʷ ʣʽʮʝʥʟʽʡ, çʥʦʫ-ʭʘʫè, ʧʨʦʚʝʜʝʥʥʷ ʩʘʤʦʩʪʽʡʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ.  

ɼʣ ̫ʧʽʜʧʨʠʻʤʩʪʚ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ 

ʜʝʢʽʣʴʢʘ ʧʨʠʥʮʠʧʽʚ ʧʣʘʥʫʚʘʥʥʷ, ʘ ʩʘʤʝ: ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ; 

ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʥʘʫʢʦʚʦʩʪʽ; ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ; ʛʥʫʯʢʦʩʪʽ. 

ɿʦʢʨʝʤʘ, ʧʨʠʥʮʠʧ ʥʘʫʢʦʚʦʩʪʽ ʧʦʪʨʝʙʫʻ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʛʘʣʫʟʽ ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʦʥʘʮʽʾ, ʪʝʣʝʤʝʪʨʽʾ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʝʤʦʥʪʫ ʤʝʨʝʞ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ ʜʝʟʠʥʬʝʢʮʽʾ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ 

ʧʦʙʫʪʦʚʠʭ ʩʪʦʢʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, ʪʦʱʦ. ɼʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʽʥʥʦʚʘʮʽʡ ʩʣʽʜ ʪʘʢʦʞ ʚʽʜʥʝʩʪʠ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢʽ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ, ʦʩʦʙʣʠʚʦ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ ʢʦʣʠ ʚ ʦʙʤʝʞʝʥʠʡ ʪʝʨʤʽʥ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʠʪʘʥʥʷ ʪʘ ʦʙʨʘʪʠ 

ʧʨʘʚʠʣʴʥʝ ʨʽʰʝʥʥʷ.  
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ʉʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʢʘʨʪʠ ʩʠʩʪʝʤ ɺɺ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʟ ʥʘʥʝʩʝʥʥʷʤ 

ʤʝʨʝʞ ʪʘ ʩʧʦʨʫʜ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʨʦʙʦʪʫ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ 

ʚʽʜʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʪʝʭʥʽʯʥʦʛʦ, ʘʙʦʥʝʥʪʩʴʢʦʛʦ, ʧʣʘʥʦʚʦʛʦ, ʩʣʫʞʙʠ ʤʝʨʝʞ, 

ʮʝʥʪʨʘʣʴʥʦʾ ʜʠʩʧʝʪʯʝʨʩʴʢʦʾ, ʭʽʤʽʢʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʢʝʨʽʚʥʠʮʪʚʘ 

ɺʂɻ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʫ ʛʥʫʯʢʦʩʪʽ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʫ ʢʦʨʠʛʫʚʘʪʠ 

ʧʣʘʥʠ ʨʦʟʚʠʪʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʘʙʦ ʟʦʚʥʽʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ.  

ʉʠʩʪʝʤʘ ʧʣʘʥʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: ʜʦʚʛʦʩʪʨʦʢʦʚʝ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʝ ʪʘ ʧʦʪʦʯʥʝ 

ʧʣʘʥʫʚʘʥʥʷ. ɼʦʚʛʦʩʪʨʦʢʦʚʝ ʧʣʘʥʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʮʝʡ ʧʝʨʽʦʜ. ʇʨʠ ʩʢʣʘʜʘʥʥʽ 

ʧʣʘʥʫ ʬʘʭʽʚʮʷʤʠ ʚʠʚʯʘʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʣʶʶʪʴʩʷ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʮʽʣʽ ʽʟ 

ʩʢʣʘʜʘʥʥʷʤ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʧʨʦʝʢʪʽʚ [3].  

ʉʝʨʝʜʥʴʦʩʪʨʦʢʦʚʝ ʧʣʘʥʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʝʷʢʠʡ ʜʝʪʘʣʽʟʦʚʘʥʠʡ 

ʩʪʨʘʪʝʛʽʯʥʠʡ ʧʣʘʥ ʥʘ ʧʝʨʰʽ ʨʦʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝʡ 

ʚʠʜ ʧʣʘʥʫʚʘʥʥʷ ʚʨʘʭʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʫʩʽʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ʦʩʥʦʚʽ ʾʭ ʩʘʤʦʦʮʽʥʢʠ. 

ɼʦ ʩʢʣʘʜʫ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʚʭʦʜʷʪʴ ʧʣʘʥʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʤʘʨʢʝʪʠʥʛʫ, 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʣʘʥ ʟ ʧʨʘʮʽ ʪʘ ʬʽʥʘʥʩʦʚʠʡ ʧʣʘʥ [2, 3. 4].  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʦʪʦʯʥʠʭ ʧʣʘʥʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʧʣʘʥʽʚ ʥʘ ʚʩʽʭ 

ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʟʘ ʚʩʽʤʘ ʥʘʧʨʷʤʢʘʤʠ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʥʝʚʝʣʠʢʽ ʪʝʨʤʽʥʠ (ʨʽʢ, ʧʽʚʨʽʯʯʷ, ʢʚʘʨʪʘʣ, ʤʽʩʷʮʴ). ʊʘʢʽ ʧʣʘʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʧʣʘʥʫʚʘʥʥʷ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʣʘʥʫ ʟ ʧʨʘʮʽ ʡ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʧʣʘʥʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʦʙʽʚʘʨʪʦʩʪʽ, ʧʨʠʙʫʪʢʫ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, 

ʪʦʱʦ [5]. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʻ ʡʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʧʣʘʥʫʚʘʥʥʷ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʚʥʫʪʨʽʰʥʶ ʪʘ ʟʦʚʥʽʰʥʶ. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʥʫʪʨʽʰʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ 
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ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʦʙʣʽʢ, ʟʚʽʪʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʥʘʣʽʟ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʨʘʟʽ, ʟʦʚʥʽʰʥʷ ʽʥʬʦʨʤʘʮʽʷ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʢʦʥʢʨʝʪʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ.  

ʂʨʽʤ ʨʦʟʛʣʷʥʠʪʠʭ ʚʠʱʝ ʩʠʩʪʝʤʠ ʧʣʘʥʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʢʦʨʦʪʢʠʭ 

ʪʝʨʤʽʥʽʚ (ʜʝʢʘʜʘ, ʜʦʙʘ, ʟʤʽʥʘ) ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʦʧʝʨʘʪʠʚʥʽ ʧʣʘʥʠ. ʆʩʥʦʚʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ ʪʘʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʻ: ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʧʣʘʥʦʚʘʥʠʭ ʦʙʩʷʛʽʚ 

ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʜʦʛʦʚʽʨʥʠʭ ʪʝʨʤʽʥʽʚ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ; 

ü ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ;  

ü ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʾ ʩʠʣʠ ʧʨʠ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; 

ü ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ. 

ʆʧʝʨʘʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʂʘʣʝʥʜʘʨʥʝ ʧʣʘʥʫʚʘʥʥʷ ʜʝʪʘʣʽʟʫʻ ʧʦʪʦʯʥʠʡ 

ʧʣʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʦʜʽʣʷʻʪʴʩʷ ʥʘ ʤʽʞʮʝʭʦʚʝ ʡ ʚʥʫʪʨʽʰʥʴʦʮʝʭʦʚʝ ʧʣʘʥʫʚʘʥʥʷ.  

ʇʨʠ ʤʽʞʮʝʭʦʚʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʨʦʙʦʪʠ [5]: 

ü ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʦʙʢʘ ʫʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʟ ʢʦʨʝʛʫʚʘʥʥʷ ʾʭ ʫ ʭʦʜʽ ʚʠʨʦʙʥʠʮʪʚʘ;  

ü ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʣʘʥʦʚʽ ʟʘʚʜʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʮʝʭʘʭ, ʘ ʪʘʢʦʞ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚʟʘʻʤʦʫʟʛʦʜʞʝʥʥʷ ʾʭ ʨʦʙʦʪʠ.  

ɺ ʩʚʦʶ ʯʝʨʛʫ ʚʥʫʪʨʽʰʥʴʦʮʝʭʦʚʝ ʧʣʘʥʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʻʯʘʩʥʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʦʞʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ.  

ɼʠʩʧʝʪʯʝʨʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʰʣʷʭʦʤ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʦʙʣʽʢʫ ʽ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʥʘʥʥʷʤ 

ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ, ʧʦʪʦʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʩʫʥʝʥʥʷ 

ʥʝʧʦʣʘʜʦʢ ʷʢʽ ʚʠʥʠʢʘʶʪʴ.  

 

ɺʠʩʥʦʚʦʢ. ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ ʣʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʧʣʘʥʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ.  
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ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʊʈɸʅʉʇʆʈʊʅʆɰ ʉʀʉʊɽʄʀ ʅɸ 

ʇʈʀʂʃɸɼɯ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

çʂʀɰɺ ʎʀʌʈʆɺʀʁè ʊɸ çEASYWAYè 

 

ʄʦʚʯʘʥ ɯʣʣʷ ɯʚʘʥʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʢʦʤʧ'ʶʪʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʅʊʋ "ʍʇɯ" 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʚʩʽ ʘʩʧʝʢʪʠ 

ʥʘʰʦʛʦ ʞʠʪʪʷ, ʚʢʣʶʯʘʶʯʠ ʪʨʘʥʩʧʦʨʪʫ ʩʠʩʪʝʤʫ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʟʥʘʯʥʽʡ ʩʪʝʧʝʥʽ ʧʦʢʨʘʱʠʣʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ, ʧʽʜʚʠʱʠʣʠ ʷʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʪʘ ʩʧʨʦʩʪʠʣʠ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʩʣʫʛʘʤʠ ʚ ʋʢʨʘʾʥʽ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʚʠʪʢʫ 

ʩʪʘʣʠ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʽ ʷʢ ñʂʠʾʚ ʮʠʬʨʦʚʠʡò [3] ʪʘ 

ñEasyWayò [1, 2]. ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʚʘʛʠ ʪʘ 

ʚʥʝʩʦʢ ʚ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ, ʟ ʤʝʪʦʶ ʥʘʜʘʪʠ ʧʝʚʥʠʡ 

ʜʦʩʚʽʜ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

 

ʄʝʪʘ. ɸʥʘʣʽʟ ʚʽʜʦʤʦʩʪʝʡ ʧʦʚôʷʟʘʥʠʭ ʟ ʪʨʘʥʩʧʦʨʪʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘ 

ʧʨʠʢʣʘʜʽ ʟʘʩʪʦʩʫʥʢʽʚ ñʂʠʾʚ ʮʠʬʨʦʚʠʡò [3] ʪʘ ñ EasyWayò [1, 2], ʟ ʤʝʪʦʶ 

ʚʠʷʚʠʪʠ: ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ ʪʝʭʥʦʣʦʛʽʡ; ʚʧʣʠʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ 

ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʫ; ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʝʤ.  

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʦ ʜʚʽ ʧʨʦʛʨʘʤʠ - ñʂʠʾʚ ʮʠʬʨʦʚʠʡò [3] 

ʪʘ ñ EasyWayò [1, 2], ʬʫʥʢʮʽʦʥʘʣ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʷʚʣʝʥʦ ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʫ ʧʦʙʫʪʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʌʫʥʢʮʽʦʥʘʣ ñ EasyWayò [1, 2]: 

ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷʤ ʜʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ, ʘʙʦ ʩʧʣʘʥʫʚʘʪʠ ʧʣʘʥ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. 
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ʈʠʩ. 1. ɯʥʪʝʨʬʝʡʩ ñ EasyWayò 

 

ʇʨʦʝʢʪʦʤ ʤʦʞʥʘ ʩʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʘʶʯʠ ʧʨʠʩʪʨʽʡ (ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ, 

ʇʂ, ʥʦʫʪʙʫʢ ʪʦʱʦ) ʪʘ ʚʠʭʽʜ ʜʦ ʤʝʨʝʞʽ. ɺ ʜʦʜʘʪʢʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ 8 ʢʨʘʾʥ 

(ʋʢʨʘʾʥʘ, ʉʝʨʙʽʷ, ʇʦʣʴʱʘ, ʍʦʨʚʘʪʽʷ, ʂʘʟʘʭʩʪʘʥ, ɹʦʣʛʘʨʽʷ, ʋʟʙʝʢʠʩʪʘʥ, 

ʄʦʣʜʦʚʘ), ʙʽʣʴʰʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʠʧʘʜʘʻ ʥʘ ʋʢʨʘʾʥʫ, ʦʭʦʧʣʝʥʽʩʪʴ ʷʢʦʾ ʻ 73 

ʤʽʩʪʘ. 

ɭ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʠʪʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʢʘʨʪʽ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʷʢʠʡ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʤʠ ʢʨʘʧʢʘʤʠ, ʱʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ (ʨʠʩ. 1). ʅʘ 

ʨʠʩʫʥʢʫ ʩʠʥʽʤ ʧʦʟʥʘʯʘʶʪʴʩʷ ʪʨʦʣʝʡʙʫʩʠ, ʟʝʣʝʥʠʤ - ʘʚʪʦʙʫʩʠ, ʢʨʘʩʥʠʤ ʪʨʘʤʚʘʾ, 

ʬʽʦʣʝʪʦʚʠʤ - ʰʚʠʜʢʽʩʥʠʡ ʪʨʘʤʚʘʾ. ʆʢʨʽʤ ʪʦʛʦ ʤʦʞʣʠʚʦ ʧʦʜʠʚʠʪʠʩʷ ʰʣʷʭʠ 

ʤʘʨʰʨʫʪʦʢ, ʤʝʪʨʦ, ʧʨʠʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʝʣʝʢʨʠʯʦʢ ʪʘ ʧʦʪʷʛʽʚ. 

ʉʢʦʨʠʩʪʫʚʘʚʰʠʩʷ ʬʫʥʢʮʽʻʶ ñʉʭʝʤʘ ʤʘʨʰʨʫʪʽʚò, ʟôʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ ʟ ʚʩʽʤʘ 

ʜʽʡʩʥʠʤʠ ʪʨʘʥʩʧʦʨʪʘʤʠ ʥʘ ʪʝʨʝʪʦʨʽʾ ʧʝʚʥʦʛʦ ʤʽʩʪʘ. ʆʙʨʘʚʰʠ ʧʦʪʨʽʡʙʥʠʡ 

ʢʦʨʠʩʪʦʚʘʯʫ ʪʨʘʥʩʧʦʨʪ, ʥʘ ʢʘʨʪʽ ʤʘʣʶʻʪʴʩʷ ʰʣʷʭ, ʟʘ ʷʢʠʤ ʧʨʘʮʶʻ ʦʙʨʘʥʠʡ 

ʪʨʘʥʩʧʦʨʪ. ʗʢʱʦ ʪʦʛʦ ʙʘʞʘʻ ʢʦʨʠʩʪʫʚʘʯ, ʚʽʥ ʤʦʞʝ ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾʾ 

ʱʦ ʜʦ ʦʙʨʘʥʦʛʦ ʟʘ ʥʦʤʝʨʦʤ ʪʨʘʥʩʧʦʨʪʘ. ʅʘʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ: ʚʠʜ ʪʨʘʥʩʧʦʨʪʫ, 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʠʤʯʘʩʦʚʦʛʦ ʟʤʽʥʫ ʨʫʭʫ ʘʙʦ ʧʨʦ ʥʝʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ 

ʢʦʥʜʠʮʠʦʥʝʨʘ ʪʘ ʽʥʪʝʨʥʝʪʫ, ʚʘʨʪʽʩʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʦʩʣʫʛʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʾ ʢʘʨʪʢʠ ʘʙʦ ʙʽʣʝʪʫ, ʽʥʪʝʨʚʘʣ, ʨʦʙʦʯʽ ʜʥʽ, ʯʘʩ ʨʦʙʦʪʠ. ɼʦʜʘʪʢʦʚʦ 

ʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ ʚʽʜʛʫʢʠ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʩʘʤʦʤʫ ʟʘʣʠʰʠʪʠ 
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ʚʣʘʩʥʠʡ ʢʦʤʤʝʥʪʘʨʽʡ, ʱʦ ʻ ʜʦʩʪʘʪʥʴʦ ʜʦʮʽʣʴʥʠʤ. 

ʇʨʦʜʫʢʪ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʩʥʦʚʥʫ ʧʦʩʣʫʛʫ - ʦʪʨʠʤʘʪʠ ʧʣʘʥ ʜʣʷ 

ʧʝʨʝʩʫʚʘʥʥʷ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʘʚʠʪʠ ʨʘʜʽʫʩ ʚ ʷʢʦʤʫ ʙʫʜʝ ʩʧʣʘʥʦʚʘʥʦ ʤʘʨʰʨʫʪ 

ʚʽʜ ʪʦʯʢʠ ɸ ʜʦ ɺ, ʟʘ ʷʢʠʤ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 25 ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʤʽʱʝʥʥʷ. ɺ 

ʢʦʞʥʦʤʫ ʧʣʘʥʽ ʥʘʜʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʨʘʥʩʧʦʨʪ ʷʢʠʤ ʧʦʪʨʽʙʥʦ 

ʩʢʦʨʠʩʪʫʚʘʪʠʩʷ, ʚʘʨʪʽʩʪʴ, ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʚʽʜʩʪʘʥʴ, ʷʢʠʡ ʯʘʩ ʙʫʚ ʧʦʪʨʘʯʝʥ ʥʘ 

ʜʦʨʦʛʫ. ɭ ʜʦʜʘʪʢʦʚʘ ʬʫʥʢʮʽʷ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʥʘʣʘʰʪʦʚʫʚʘʻ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ 

ʰʣʷʭʫ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʣʘʥʫ ñEasyWayò 

 

ʌʫʥʢʮʽʦʥʘʣ ñʂʠʾʚ ʎʠʬʨʦʚʠʡò [3]: 

ʎʝʡ ʜʦʜʘʪʦʢ ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʤʽʩʪʘ ʂʠʾʚ. 

ʇʨʦʝʢʪʦʤ ʤʦʞʥʘ ʩʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʘʶʯʠ ʧʨʠʩʪʨʽʡ ʪʘ ʚʠʭʽʜ ʜʦ ʤʝʨʝʞʽ. 

ɼʘʥʠʡ ʮʠʬʨʦʚʠʡ ʜʦʜʘʪʦʢ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʽʟʥʘʪʠʩʷ ʩʪʘʥ ʥʘ ʚʫʣʠʮʽ: 

ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ, ʟʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ, ʜʨʽʙʥʽ ʪʘ ʥʝʚʠʜʠʤʽ ʦʩʪʘʪʥʴʯʘʩʪʠʥʢʠ ʜʣʷ ʯʦʣʦʚʽʯʦʛʦ ʦʢʘ ʩʤʽʪʪʷ, 

ʥʘʷʚʥʽʩʪʴ ʜʽʦʢʩʠʜ ʩʽʨʢʠ, ʜʽʘʢʩʠʜ ʘʟʦʪʫ, ʥʘʟʝʤʥʦʛʦ ʦʟʦʥʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ 

ʧʦʚʽʪʨʽ. ʊʘʢʦʞ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʧʦʚʽʪʨʷʥ ̔ʪʨʠʚʦʛʠ, ʧʝʨʝʰʢʦʜʠ, ʱʦ ʩʪʘʣʠʩʷ ʟ 

ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʜʝʨʞʘʚʥ ̔ʩʚʷʪʘ, ʪʦʱʦ. ɭ ʨʦʟʜʽʣ ʥʘ ʤʽʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʪʘ 

ʩʝʨʚʽʩ ʚʦʜʽʷ. ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʜʙʘʪʠ QR-ʢʚʽʪʢʠ ʥʘ ʤʽʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪ ʪʘ ʢʽʣʴʮʝʚʽʡ ʝʣʝʢʪʨʠʯʮʽ. ʊʘʢʦʞ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʪʨʘʥʩʧʦʨʪʥʫ ʢʘʨʪʫ, 

ʮʠʬʨʦʚʫ ʘʙʦ ʟʘʤʦʚʠʪʠ ʧʣʘʩʪʠʥʢʦʚʫ. ʋ ʚʢʣʘʜʮʽ ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ ʥʘʜʘʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʷʢʠʭ ʟʫʧʠʥʢʘʭ ʟʫʧʠʥʷʻʪʴʩʷ ʧʝʚʥʠʡ ʪʨʘʥʩʧʦʨʪ ʪʘ 

ʜʽʟʥʘʪʠʩʷ ʤʘʨʰʨʫʪ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. ʋ ʜʨʫʛʦʤʫ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʩʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʦʛʦʜʠʥʥʠʤ ʧʘʨʢʫʚʘʥʥʷʤ, ʧʨʠʜʙʘʪʠ ʧʘʨʢʫʚʘʣʴʥʠʡ ʘʙʦʥʝʤʝʥʪ. 

ʊʘʢʦʞ ʻ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʰʪʨʘʬʠ ʪʘ ʝʚʘʢʫʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʰʪʨʘʬ ʤʘʡʜʘʥʯʠʢʘ. 
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ɺ ʜʦʜʘʪʢʫ ʻ ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʚʩʽ ʬʫʥʢʮʽʾ ʪʘ ʨʦʟʜʽʣʠ 

ʷʢʽ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

ɼʦʜʘʪʦʢ ʪʘʢʦʞ ʤʘʻ ʽʥʰʽ ʧʦʩʣʫʛʠ, ʪʘʢʽ ʷʢ ʢʦʤʫʥʘʣʴʥʽ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ, 

ʝʣʝʢʪʨʦʥʥʘ ʜʝʤʦʢʨʘʪʽʷ, ʙʝʟʧʝʢʘ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʘʪʠ ʚʦʣʦʥʪʝʨʦʤ. ɼʣʷ ʧʦʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ ʪʨʝʙʘ ʧʽʜʢʣʶʯʠʪʠ Bank ID. 

ɺʠʩʥʦʚʢʠ. ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ: ñEasyWayò [1, 2] 

ʤʘʻ ʚʝʣʠʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʩʣʫʛʘʤʠ ʚ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʡ 

ʘʢʪʫʘʣʴʥʠʡ ʪʘ ʜʽʻʟʜʘʪʥʠʡ ʥʘ ʤʘʡʞʝ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɼʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʙʝʟʢʦʰʪʦʚʥʦ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʧʦʣʝʛʰʘʪʠ ʞʠʪʪʷ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʥʘ ʧʦʩʣʫʛʠ ʤʽʩʪʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɭʜʠʥʝ ʱʦ ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ, ʮʝ ʪʝ, 

ʱʦ ʧʨʦʜʫʢʪ ʥʝ ʥʘʜʘʻ ʟʤʦʛʫ ʩʧʣʘʯʫʚʘʪʠ ʪʘ ʢʫʧʫʚʘʪʠ ʙʽʣʝʪʠ ʥʘ ʧʨʦʾʟʜ, ʘʣʝ ʚʽʥ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʫ ʢʘʨʪʢʫ, ʷʢʘ ʧʨʘʮʶʻ ʚ ʦʙʤʝʞʝʥʦʤʫ 

ʢʽʣʴʢʦʩʪʽ ʤʽʩʪ ʟ ʦʙʤʝʞʝʥʠʤ ʟʘʩʪʦʩʫʥʢʦʤ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʤʘʻ ʪʝʭʥʦʣʦʛʽʾ NFC, 

ʡʦʛʦ ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʚ ɯʥʪʝʨʥʝʪʽ ʘʙʦ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʧʨʠʩʪʨʽʡ.  

ñʂʠʾʚ ʮʠʬʨʦʚʠʡò [3] ʤʘʻ ʥʝ ʥʘʩʪʽʣʴʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʚ ʩʬʝʨʽ 

ʧʦʩʣʫʛ ʪʨʘʥʩʧʦʨʪʫ, ʷʢ ʫ ñEasyWayò [1, 2], ʧʨʦʪʝ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ. ɼʘʥʠʡ 

ʧʨʦʜʫʢʪ ʥʘʜʘʻ ʟʤʦʛʫ ʩʧʣʘʯʫʚʘʪʠ ʧʨʦʾʟʜ ʯʝʨʝʟ ʮʠʬʨʦʚʫ ʢʘʨʪʢʫ, ʢʫʧʫʚʘʪʠ ʙʽʣʝʪʠ 

ʪʘ ʟʘʤʦʚʠʪʠ ʧʨʦʾʟʥʠʡ ʜʦʢʫʤʝʥʪ ʟʘʟʜʘʣʝʛʽʜʴ ʜʦ ʢʦʨʠʩʪʫʚʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɭ 

ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʤʽʥʫʩ, ʮʝ ʪʝ ʱʦ ʜʦʜʘʪʦʢ ʘʢʪʫʘʣʴʥʠʡ ʪʽʣʴʢʠ ʜʣʷ ʞʠʪʝʣʽʚ ʂʠʻʚʘ. 

ʌʫʥʢʮʽʦʥʘʣ ʥʝ ʟʘʢʽʥʯʫʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʦʪʨʠʤʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ, ʻ 

ʬʫʥʢʮʽʦʥʘʣ ʧʦʚôʷʟʘʥʠʡ ʟ ʩʝʨʚʽʩʦʤ ʚʦʜʽʷ, ʢʦʤʫʥʘʣʴʥʠʤʠ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʜʦʜʘʪʦʢ ʧʦʪʨʽʙʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. 

ʆʙʠʜʚʘ ʧʨʦʜʫʢʪʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʟʘʚʜʷʢʠ 

ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʟôʷʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʝʞʠʪʠ ʟʘ ʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʟʘʧʦʙʽʛʘʻ 

ʥʘʙʠʪʪʷ ʪʨʘʥʩʧʦʨʪʫ ʣʶʜʴʤʠ ʪʘ ʥʝʩʧʦʜʽʚʘʥʽ ʧʦʜʽʾ ʧʦʚôʷʟʘʥʽ ʟ ʨʫʭʦʤ, ʱʦ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʦʪʨʠʤʫʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ.  

ʆʙʠʜʚʘ ʜʦʜʘʪʢʠ ʢʦʨʠʩʥʽ ʪʘ ʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʬʫʥʢʮʽʦʥʘʣ ʦʜʥʝ ʦʜʥʦʛʦ, 

ʧʨʠ ʫʤʦʚʽ ʦʙôʻʜʥʘʥʥʽ ʜʝʷʢʠʭ ʬʫʥʢʮʽʡ. ʊʠʤ ʙʽʣʴʰʝ, ʱʦ ʋʢʨʘʾʥʘ ʚʠʡʰʣʘ ʥʘ ʙʽʣʴʰ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʽʜʞʝʪʘʣʽʟʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʫʢʨʘʾʥʮʽʚ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ 
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ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʦʾ ʚʘʣʶʪʠ ʮʝʥʪʨʦʙʘʥʢʫ (ʉɺDC). 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ: 

1. https://www.eway.in.ua 

2. ɼʦʜʘʪʦʢ ñEasyWayò 

3. ɼʦʜʘʪʦʢ ñʂʠʾʚ ʎʠʬʨʦʚʠʡò 
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ɸɺʊʆʄɸʊʀɿɸʎɯʗ ʇʃɸʅʋɺɸʅʅʗ ʂʆʆʈɼʀʅɸʊ ʈɽʁʉʆɺʆɻʆ ʎʀʂʃʋ 

ɸɺʊʆʅʆʄʅʆɻʆ ʉʋɼʅɸ 

 

ʄʫʨʘʚʡʦʚ ɻʣʽʙ ʄʠʢʦʣʘʡʦʚʠʯ 

ɸʩʧʽʨʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʆʜʝʩʴʢʘ ʤʦʨʩʴʢʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ ʨʝʡʩʦʚʦʤʫ ʮʠʢʣʽ ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʜʥʘ. ɽʬʝʢʪʠʚʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʚʠʤʘʛʘʻ ʽʥʪʝʛʨʘʮʽʾ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤ ʽ 

ʪʝʭʥʦʣʦʛʽʡ. ʉʢʣʘʜʥʽʩʪʴ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʯʥʦʾ ʪʘ 

ʝʬʝʢʪʠʚʥʦʾ ʥʘʚʽʛʘʮʽʾ ʩʫʜʥʘ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʽ ʩʠʪʫʘʮʽʷʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɸʚʪʦʥʦʤʥʽ ʩʫʜʥʘ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʜʥʦʧʣʘʚʩʪʚʽ, 

ʘʣʝ ʟ ʮʠʤ ʧʨʠʭʦʜʷʪʴ ʡ ʙʘʛʘʪʦ ʥʝʙʝʟʧʝʢ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʩʫʜʥʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʦʧʝʨʘʮʽʾ 

ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʘʻ ʚʝʣʠʢʝ ʥʘʫʢʦʚʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʫʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʩʫʜʝʥ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʥʘʯʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʤʦʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥʰʠʭ 

ʛʘʣʫʟʝʡ. ʊʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ 

ʨʝʡʩʦʚʦʤʫ ʮʠʢʣʽ ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʜʥʘ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʙʝʟʧʝʢʠ ʩʫʜʥʦʚʦʜʽʥʥʷ. 

ʄʝʪʘ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʣʘʥʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʰʣʷʭʫ ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʜʥʘ ʚ ʨʝʡʩʦʚʦʤʫ 

ʮʠʢʣʽ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʧʣʘʥʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʰʣʷʭʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʘʥʝʚʨʫʚʘʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʯʥʦʛʦ ʧʣʘʚʘʥʥʷ ʧʦ ʥʠʤ.  

ʊʨʘʜʠʮʽʡʥʦ ʢʦʦʨʜʠʥʘʪʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚʨʫʯʥʫ, ʱʦ ʟʘʡʤʘʻ 

ʙʘʛʘʪʦ ʯʘʩʫ ʽ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʠʣʦʢ ʘʙʦ ʥʝʜʦʣʽʢʽʚ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
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OOW ʧʨʠʡʤʘʻ ʰʚʠʜʰʽ ʪʘ ʪʦʯʥʽʰʽ ʨʽʰʝʥʥʷ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʥʘʚʽʛʘʮʽʾ ʪʘ 

ʢʽʙʝʨʘʚʘʨʽʡ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘʢʦʞ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʩʫʜʥʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʽʡ 

ʤʘʨʰʨʫʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ 

ʨʫʭ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʪʝʭʥʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʠʛʫʚʘʪʠ ʩʚʽʡ ʤʘʨʰʨʫʪ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʙʝʟʧʝʯʥʠʭ 

ʘʚʘʨʽʡʥʠʭ ʨʝʛʽʦʥʽʚ. ʊʘʢʦʞ ʤʦʞʝ ʧʨʠʩʢʦʨʠʪʠ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʰʨʫʪ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ, ʧʽʜʛʦʪʫʚʘʪʠ ʚʘʥʪʘʞ 

ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʧʣʘʚʘʥʥʷ ʪʘ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʨʝʡʩʦʚʦʛʦ ʮʠʢʣʫ.  

ʑʝ ʦʜʥʘ ʢʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʢʦʦʨʜʠʥʘʮʽʡʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʩʫʜʥʫ ʧʨʘʮʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ʚ 

ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʟʦʥʘʭ, ʪʘʢʠʭ ʷʢ ʧʦʨʪʠ ʘʙʦ ʩʫʜʥʦʧʣʘʚʥʽ ʰʣʷʭʠ ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʨʫʭʦʤ. ɸʚʪʦʥʦʤʥʽ ʩʫʜʥʘ, ʦʩʥʘʱʝʥʽ ʧʝʨʝʜʦʚʠʤʠ ʜʘʪʯʠʢʘʤʠ ʧʘʨʘʤʝʪʨʽʚ 

ʤʘʥʝʚʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʫʜʥʦ ʚ ʥʝʙʝʟʧʝʯʥʽʡ ʟʦʥʽ ʟ 

ʥʘʚʽʛʘʮʽʡʥʦ-ʢʽʙʝʨʥʝʪʠʯʥʠʤ ʨʠʟʠʢʦʤ ʥʘʜʽʡʥʽʰʝ, ʥʽʞ ʨʫʯʥʝ ʢʝʨʫʚʘʥʥʷ 

ʦʧʝʨʘʪʦʨʦʤ. ɸʚʪʦʤʘʪʠʟʫʶʯʠ ʮʝʡ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʨʝʡʩʦʚʦʛʦ ʮʠʢʣʫ, 

ʩʫʜʥʦʧʣʘʚʥʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ, ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʩʚʦʾʭ ʩʫʜʝʥ. 

ʄʝʪʦʜʠ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (AI) ʽ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ (ML) ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʽʜ ʜʘʪʯʠʢʽʚ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʽʜ ʽʤʝʥʽ 

ʩʫʜʥʘ. ʎʽ ʘʣʛʦʨʠʪʤʠ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ 

ʩʫʜʥʘ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘʚʽʛʘʮʽʡʥʦʾ ʘʚʘʨʽʾ. 

ʇʘʨʘʤʝʪʨʠ ʫʧʨʘʚʣʽʥʥʷ ʤʘʥʝʚʨʫʚʘʥʥʷʤ Rapid Random Tree Search (RRT*) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʫʭʫ ʧʦ ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʙʝʟ 

ʟʽʪʢʥʝʥʴ ʜʣʷ ʩʫʜʥʘ. 

ɺʽʥ ʩʪʚʦʨʶʻ ʩʧʠʩʦʢ ʤʦʞʣʠʚʠʭ ʙʝʟʧʝʯʥʠʭ ʰʣʷʭʽʚ ʽ ʚʠʙʠʨʘʻ ʥʘʡʢʨʘʱʠʡ ʚ 

ʨʝʛʽʦʥʘʭ ʟ ʘʚʘʨʽʡʥʦ-ʥʝʙʝʟʧʝʯʥʦʶ ʯʘʩʪʠʥʦʶ ʤʘʨʰʨʫʪʫ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʩʪʘʥʽ ʜʦ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʝʨʝʰʢʦʜ ʽ ʙʝʟʧʝʯʥʦʛʦ ʚʽʜʨʠʚʫ ʚʽʜ ʽʥʰʠʭ 
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ʩʫʜʝʥ. 

ʈʝʟʫʣʴʪʘʪʠ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʣʘʥʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʟ ʧʦʭʠʙʢʦʶ ʨʝʡʩʦʚʦʛʦ 

ʮʠʢʣʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʤʘʥʝʚʨʫʚʘʥʥʷʤ ʧʦ ʥʠʤ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʨʦʣʶ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʨʠʟʠʢʽʚ, ʟʘ 

ʨʘʭʫʥʦʢ ʚʨʘʭʫʚʘʥʥʷ ʙʽʣʴʰʦʛʦ ʯʠʩʣʘ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʛʦʪʫʚʘʪʠ ʩʫʜʥʦ ʪʘ ʩʫʜʥʦʚʦʜʽʾʚ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʰʚʠʜʢʽ ʪʘ ʪʦʯʥʽ ʨʽʰʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

ʋʜʦʩʢʦʥʘʣʝʥʽ ʜʘʪʯʠʢʠ ʪʘ ʘʣʛʦʨʠʪʤʠ AI/ML ʪʘʢʦʞ ʜʦʧʦʤʦʞʫʪʴ ʩʫʜʥʫ 

ʚʠʷʚʣʷʪʠ ʪʘ ʫʥʠʢʘʪʠ ʧʝʨʝʰʢʦʜ ʥʘʚʽʪʴ ʫ ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʟʦʥʘʭ, ʪʘʢʠʭ ʷʢ ʧʦʨʪʠ 

ʯʠ ʚ ʨʘʡʦʥʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʫʭʫ ʩʫʜʝʥ. ʆʧʪʠʤʽʟʫʶʯʠ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ 

ʩʫʜʥʘ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʚʠʤʦʛʠ ʜʦ ʚʘʥʪʘʞʫ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ.  

ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʚʫʛʣʝʮʶ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ 

ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʟʥʘʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʠʭ 

ʚʘʥʪʘʞʥʠʭ ʩʫʜʝʥ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʴʦʛʦ ʘʩʧʝʢʪʫ ʨʝʡʩʦʚʦʛʦ ʮʠʢʣʫ ʩʫʜʥʦ 

ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʦʧʝʨʘʪʦʨʘ ʩʫʜʥʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʘʚʪʦʥʦʤʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʫʜʝʥ. 

ɺʠʩʥʦʚʢʠ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ ʨʝʡʩʦʚʦʤʫ ʮʠʢʣʽ 

ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʜʥʘ ʻ ʚʘʞʣʠʚʦʶ ʛʘʣʫʟʟʶ ʩʫʜʥʦʧʣʘʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʰʚʠʜʢʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʜʦʩʢʦʥʘʣʝʥʽ ʜʘʪʯʠʢʠ, ʘʣʛʦʨʠʪʤʠ AI/ML ʪʘ ʽʥʰʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʘʚʪʦʥʦʤʥʽ ʩʫʜʥʘ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ, 

ʧʽʜʚʠʱʠʪʠ ʥʘʚʽʛʘʮʽʡʥʫ ʙʝʟʧʝʢʫ, ʪʘ ʟʤʝʥʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʪʘʢʠʭ ʷʢ ʰʚʠʜʢʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʧʘʜʢʦʚʦʛʦ ʜʝʨʝʚʘ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʩʠʩʪʝʤʠ (RRT*) ʽ ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʩʪʽʨ ʾʭ 

ʟʤʽʥʠ, ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʙʝʟʧʝʯʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ 

ʩʫʜʥʘ, ʘ ʟʚôʷʟʦʢ ʟ ʽʥʰʠʤʠ ʩʫʜʥʘʤʠ ʪʘ ʧʦʨʪʘʤʠ ʤʦʞʝ ʥʘʜʘʪʠ ʮʽʥʥʽ ʜʘʥʽ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʡʩʫ.  
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ʆʩʢʽʣʴʢʠ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, ʤʠ ʤʦʞʝʤʦ ʦʯʽʢʫʚʘʪʠ ʚʩʝ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʥʦʤʥʠʭ ʩʫʜʝʥ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

ʦʧʝʨʘʪʦʨʘ ʩʫʜʥʘ ʚ ʮʠʢʣ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽ ʙʝʟʧʝʢʫ, ʘʣʝ ʡ ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ʊʦʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʣʘʥʫʚʘʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʫ ʨʝʡʩʦʚʦʤʫ ʮʠʢʣʽ ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʜʥʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʥʝʚʨʫʚʘʥʥʷ 

ʧʦ ʥʠʤ, ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʢʨʦʢʦʤ ʜʦ ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʦʛʦ ʩʫʜʥʦʧʣʘʚʩʪʚʘ. ɺʽʥ 

ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʪʠ ʩʫʜʥʦʧʣʘʚʥʫ ʛʘʣʫʟʴ, ʜʦʟʚʦʣʷʶʯʠ ʩʫʜʥʘʤ 

ʧʨʘʮʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ʪʘ ʟʤʝʥʰʫʻ ʧʦʪʨʝʙʫ ʚ ʚʪʨʫʯʘʥʥʽ ʦʧʝʨʘʪʦʨʘ. 
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ʋɼʂ 534.63 

ʏɸʉʊʆʊʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɸʂʋʉʊʀʏʅʀʍ ʉʀɻʅɸʃɯɺ ʊʀʇʆɺʀʍ 

ʇʆɹʋʊʆɺʀʍ ʇʈʆʎɽʉɯɺ 

 

ʇʘʨʝʥʶʢ ɼʤʠʪʨʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ɼʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ ʫ ʛʘʣʫʟʽ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ɸʄɽʉ 

ʇʘʨʝʥʶʢ ɸʥʘʩʪʘʩʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ ʌʘʢʫʣʴʪʝʪʫ ɽʣʝʢʪʨʦʥʽʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʥʦʪʘʮʽʷ: ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʧʦʚʠʭ 

ʧʦʙʫʪʦʚʠʭ ʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʪʘ ʧʨʦʚʝʜʝʥʦ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʘʢʫʩʪʠʯʥʠʤ 

ʩʠʛʥʘʣʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʥʘʧʨʘʚʣʝʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ 

ʩʪʘʥ ʣʶʜʠʥʠ. ʇʦʢʘʟʘʥʦ ʙʣʠʟʢʽʩʪʴ ʯʘʩʪʦʪ ʮʠʭ ʩʠʛʥʘʣʽʚ ʜʦ ʯʘʩʪʦʪʠ ʚʧʣʠʚʘʶʯʦʛʦ 

ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʢʫʩʪʠʢʘ, ʯʘʩʪʦʪʦʤʝʪʨʽʷ, ʘʢʫʩʪʠʯʥʽ ʩʠʛʥʘʣʠ. 

 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʫ ʟʚôʷʟʢʫ ʽʟ ʥʘʷʚʥʠʤʠ ʧʦʣʽʪʠʯʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ 

ʚʧʣʠʚ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʝʨʝʩʽʯʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ ʟʨʦʩʪʘʻ ʽʟ ʟʥʘʯʥʦʶ 

ʰʚʠʜʢʽʩʪʶ. ʊʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʪʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʩʪʨʝʩʫ ʽ ʚ ʪʦʡ ʞʝ ʩʘʤʠʡ ʯʘʩ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʩʦʙʽʚ ʪʘ ʥʝ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʟʘʪʨʘʪ ʯʘʩʫ. 

ʆʜʥʦʯʘʩʥʦ ʽʟ ʮʠʤ ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʠʚ ʰʠʨʦʢʦʧʦʰʠʨʝʥʠʭ 

ʫ ʧʦʙʫʪʽ ʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʩʪʘʥ ʣʶʜʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʎʽʣʣʶ ʥʘʚʝʜʝʥʦʾ ʧʨʘʮʽ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʠʨʦʢʦʧʦʰʠʨʝʥʠʭ ʧʦʙʫʪʦʚʠʭ ʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʾʭ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʩʠʭʦʬʽʟʠʯʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ. 

ɿʘʛʘʣʦʤ ʨʦʟʛʣʷʥʫʪʦ ʪʨʠ ʟʘʧʠʩʠ ʩʠʛʥʘʣʽʚ, ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʧʦʙʫʪʽ 

ʢʘʩʪʨʫʣʽ, ʱʦ ʢʠʧʠʪʴ, ʢʨʦʢʽʚ ʣʶʜʠʥʠ ʧʦ ʢʠʣʠʤʫ, ʪʘ ʚʦʜʠ, ʱʦ ʪʝʯʝ ʟ ʢʨʘʥʫ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʠ ʟʘʧʠʩʠ ï ʟʘʧʠʩ ʚʦʜʠ, 

ʱʦ ʪʝʯʝ ʟ ʢʨʘʥʫ, ʢʘʩʪʨʫʣʽ, ʱʦ ʢʠʧʠʪʴ ʪʘ ʢʨʦʢʽʚ ʣʶʜʠʥʠ ʧʦ ʢʠʣʠʤʫ. ɸʥʘʣʽʟ 

ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Audacity 

(ʨʠʩ. 1) ʪʘ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʝʪʘʣʦʥʥʠʤ (ʨʝʬʝʨʝʥʪʥʠʤ) ʟʨʘʟʢʦʤ[1]. 

ɿʘʧʠʩʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʧʦʙʫʪʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʞʠʚʘʥʥʽ. 

 

ʈʠʩ. 1 ʌʦʨʤʘ ʩʠʛʥʘʣʫ ʟʚʫʢʫ ʚʦʜʠ, ʱʦ ʪʝʯʝ 

 

ɿʘʧʠʩʠ ʩʠʛʥʘʣʽʚ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘ ʩʤʘʨʪʬʦʥ Redmi Note 9 Pro, ʢʦʪʨʠʡ 

ʦʙʣʘʜʥʘʥʦ ʘʫʜʽʦʩʠʩʪʝʤʦʶ ʟ ʘʢʪʠʚʥʠʤ ʰʫʤʦʧʦʜʘʚʣʝʥʥʷʤ[2]. ɺʠʛʣʷʜ ʨʦʙʦʯʦʛʦ 

ʝʢʨʘʥʫ ʧʨʦʛʨʘʤʠ ʧʨʠ ʨʦʙʦʪʽ ʽʟ ʟʘʧʠʩʘʤʠ ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

 

ʈʠʩ. 2 ʈʦʙʦʯʠʡ ʝʢʨʘʥ ʧʨʦʛʨʘʤʠ Audacity 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʏʘʩʪʦʪʥʠʡ ʘʥʘʣʽʟ ʩʠʛʥʘʣʽʚ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʷʢ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʚʠʜʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ [3], ʪʘʢ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʢʥʘ 

ɹʣʝʢʤʘʥʘ-ʍʘʨʨʽʩʘ [4]. ʉʧʝʢʪʨʦʛʨʘʤʠ ʦʪʨʠʤʘʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ. 3 ʉʧʝʢʪʨʦʛʨʘʤʠ ʦʪʨʠʤʘʥʠʭ ʩʠʛʥʘʣʽʚ 

 

ʉʧʝʢʪʨ ʩʠʛʥʘʣʫ ʢʘʩʪʨʫʣʽ, ʱʦ ʢʠʧʠʪʴ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. ɺʠʢʦʥʘʥʠʡ 

ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʧʽʢʫ ʩʠʛʥʘʣʫ ʥʘ ʯʘʩʪʦʪʽ 472 ɻʮ. 

 

ʈʠʩ. 4 ʉʧʝʢʪʨ ʟʚʫʢʫ ʢʘʩʪʨʫʣʽ, ʱʦ ʢʠʧʠʪʴ 
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ʉʧʝʢʪʨ ʩʠʛʥʘʣʫ ʢʨʦʢʽʚ ʧʦ ʢʠʣʠʤʫ ʥʘʚʝʜʝʥʦ ʥʘ ʈʠʩ. 5. ɺʠʢʦʥʘʥʠʡ 

ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʧʽʢʫ ʩʠʛʥʘʣʫ ʥʘ ʯʘʩʪʦʪʽ 159 ɻʮ. 

 

ʈʠʩ. 5 ʉʧʝʢʪʨ ʟʚʫʢʫ ʢʨʦʢʽʚ ʧʦ ʢʠʣʠʤʫ 

 

ʉʧʝʢʪʨ ʩʠʛʥʘʣʫ ʚʦʜʠ, ʱʦ ʪʝʯʝ ʧʦ ʢʨʘʥʫ, ʥʘʚʝʜʝʥʦ ʥʘ ʈʠʩ. 6. ɺʠʢʦʥʘʥʠʡ 

ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʧʽʢʫ ʩʠʛʥʘʣʫ ʥʘ ʯʘʩʪʦʪʽ 659 ɻʮ. 

 

ʈʠʩ. 6 ʉʧʝʢʪʨ ʟʚʫʢʫ ʚʦʜʠ, ʱʦ ʪʝʯʝ 
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ʉʧʝʢʪʨ ʨʝʬʝʨʝʥʪʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘʚʝʜʝʥʦ ʥʘ ʈʠʩ. 7. ʇʨʦʚʝʜʝʥʠʡ ʛʨʘʬʽʯʥʠʡ 

ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʦʜʥʦʛʦ ʽʟ ʧʽʢʽʚ ʩʠʛʥʘʣʫ ʥʘ ʯʘʩʪʦʪʽ 554 ɻʮ ʪʘ ʚʝʣʠʢʫ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʫ ʩʢʣʘʜʦʚʫ. 

 

ʈʠʩ. 7 ʉʧʝʢʪʨ ʨʝʬʝʨʝʥʪʥʦʛʦ ʩʠʛʥʘʣʫ 

 

ɿʘʛʘʣʦʤ ʤʦʞʥʘ ʟʚʝʩʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʙʽʣʴʰ ʥʘʦʯʥʫ (ʊʘʙʣʠʮʷ 1) 

ʬʦʨʤʫ. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʘʢʫʩʪʠʯʥʦʾ ʪʝʨʘʧʽʾ [5], [6], ʧʦʚôʷʟʘʥʦʛʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʙʫʪʦʚʠʭ 

ʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ.  

ʊʘʙʣʠʮʷ 1 

ɺʩʪʘʥʦʚʣʝʥʽ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʽʚ 

ʅʘʟʚʘ ʩʠʛʥʘʣʫ ʏʘʩʪʦʪʘ 

ʂʘʩʪʨʫʣʷ, ʱʦ ʢʠʧʠʪʴ 472 

ʂʨʦʢʠ 159 

ɺʦʜʘ, ʱʦ ʪʝʯʝ 659 

ʈʝʬʝʨʝʥʪʥʠʡ ʩʠʛʥʘʣ 554 
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ɺʠʩʥʦʚʢʠ. ɺʠʚʯʝʥʥʷ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʠʤʘʥʠʭ ʩʠʛʥʘʣʽʚ 

ʧʦʢʘʟʫʻ ʙʣʠʟʢʽʩʪʴ ʾʭ ʯʘʩʪʦʪ ʜʦ ʯʘʩʪʦʪʠ ʨʝʬʝʨʝʥʪʥʦʛʦ ʩʠʛʥʘʣʫ, ʝʢʩʧʦʟʠʮʽʷ ʜʦ 

ʷʢʦʛʦ ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ ʟʤʽʥ ʫ ʧʩʠʭʦʬʽʟʠʯʥʦʤʫ ʩʪʘʥʽ ʣʶʜʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʢʘʟʘʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʘʢʫʩʪʠʯʥʽʡ ʪʝʨʘʧʽʾ. 
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ʆɹʈʆɹʂɸ ɼɸʅʀʍ ɺ ʈɽɸʃʔʅʆʄʋ ʏɸʉɯ ʅɸ ɺɽʃʀʂʀʍ 

ʆɹʉʗɻɸʍ ɼɸʅʀʍ 

 

ʉʝʨʛʻʻʚ ɼʘʥʠʣʦ ɺʽʢʪʦʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʝʥʝʨʛʝʪʠʮʽ 

ʅʊʋʋ çʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɺʩʪʫʧ. ʋ ʩʪʨʽʤʢʦʤʫ ʪʘ ʜʠʥʘʤʽʯʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʦʯʽʢʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʚʩʝ 

ʚʠʱʝ, ʘ ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ ʚʩʝ ʮʽʥʥʽʰʽ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʽ ʥʘʫʢʘ ʧʨʦ ʚʝʣʠʢʽ ʜʘʥʽ 

ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ. ʎʠʬʨʦʚʘ ʪʝʭʥʦʣʦʛʽʟʘʮʽʷ ʨʦʙʦʯʦʛʦ 

ʧʨʦʮʝʩʫ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʝʨʝʜʦʚʠʭ ʧʦʟʠʮʽʡ ʚ 

ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʴ-ʷʢʦʾ ʢʦʤʧʘʥʽʾ. 

ɺʝʣʠʢʽ ʜʘʥʽ ï ʮʝ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ 

ʥʘʜʭʦʜʷʪʴ ʜʫʞʝ ʰʚʠʜʢʦ ʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʠʭ 

ʤʝʪʦʜʽʚ. ʇʨʦʪʝ, ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʞ ʧʦʜʽʷʤʠ, ʷʢʽ ʟʘ 

ʽʥʰʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ ʙʫʣʠ ʙ ʥʝʟʨʦʟʫʤʽʣʠʤʠ. ɿ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʤ 

ʟʘʧʠʪʦʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʽʜʤʽʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʽʟʥʠʭ ʩʬʝʨ 

ʜʽʷʣʴʥʦʩʪʽ [3]. ʊʦʯʥʦ ʪʘʢ, ʚʝʣʠʢʽ ʜʘʥʽ ʩʪʘʣʠ ʥʘʡʮʽʥʥʽʰʠʤ ʨʝʩʫʨʩʦʤ ʫ ʩʫʯʘʩʥʽʡ 

ʝʢʦʥʦʤʽʮʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʟʤʽʥʽ ʩʧʠʩʢʫ ʥʘʡʙʽʣʴʰ ʜʦʨʦʛʦʮʽʥʥʠʭ ʢʦʤʧʘʥʽʡ 

ʟʘ ʨʠʥʢʦʚʦʶ ʢʘʧʽʪʘʣʽʟʘʮʽʻʶ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʥʬʦʨʤʘʮʽʷ ʻ ʪʘʢʠʤ ʞʝ ʚʘʞʣʠʚʠʤ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʨʝʩʫʨʩʦʤ, ʷʢ ʽ ʪʨʘʜʠʮʽʡʥʽ: ɿʝʤʣʷ, ʧʦʚʽʪʨʷ ʽ ʚʦʜʘ. ʂʨʘʾʥʠ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ ʧʦʩʪʫʧʦʚʦ ʫʩʚʽʜʦʤʣʶʶʪʴ ʥʘʩʪʘʥʥʷ ʝʧʦʭʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʽ ʨʦʟʚʠʚʘʶʪʴ 

ʛʘʣʫʟʴ Big Data. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʦʩʴ ʥʘ 

ʪʝʦʨʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʤʝʪʦʜʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɼʦʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʽʥʜʫʢʪʠʚʥʦʛʦ ʽ ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʘʢ ʛʦʚʦʨʷʯʠ ʧʨʦ ʥʝʟʘʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ Big Data ʥʘ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʥʝ ʚʘʨʪʦ ʟʘʙʫʚʘʪʠ 

ʧʨʦ ʽʩʥʫʶʯʽ ʦʙʤʝʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 

ʉʴʦʛʦʜʥʽ ʚʩʽ ʛʘʣʫʟʽ ʪʘ ʛʘʣʫʟʽ ʚ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʚʝʣʠʢʠʭ 

ʜʘʥʠʭ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ. ʆʜʥʘʢ ʙʘʛʘʪʦ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʚʝʣʠʢʽ ʜʘʥʽ, ʥʝ ʤʘʶʪʴ ʫʩʧʽʭʫ. ɯʩʥʫʻ ʱʝ ʙʘʛʘʪʦ ʦʙʤʝʞʝʥʴ ʽ 

ʧʨʦʙʣʝʤ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʚʩʝʨʝʜʠʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʛʽʜʥʦ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷʤ, ʽʩʥʫʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʟ ʥʝʚʜʘʣʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʚʝʣʠʢʠʭ 

ʜʘʥʠʭ, ʪʦʤʫ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʉʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (ʉʈʏ) ï ʮʝ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʦʚʠʥʥʘ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʧʦʜʽʾ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʦʪʦʯʝʥʥʽ ʘʙʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʴʦʛʦ, ʚʠʢʦʥʫʶʯʠ ʩʚʦʾ ʟʘʚʜʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ʇʦʥʷʪʪʷ çʨʝʘʣʴʥʠʡ ʯʘʩè ʚʢʘʟʫʻ ʥʘ 

ʪʠʤʯʘʩʦʚʠʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʟʘ ʬʽʟʠʯʥʠʤ ʛʦʜʠʥʥʠʢʦʤ, ʥʘʚʽʪʴ ʫ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʣʦʛʽʯʥʦʛʦ ʯʘʩʫ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʣʠʰʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʽʡ. 

ʆʪʞʝ, ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ çʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽè ʦʟʥʘʯʘʻ, ʱʦ ʩʠʩʪʝʤʘ ʦʙʨʦʙʣʷʻ 

ʽʥʬʦʨʤʘʮʽʶ ʥʘʩʪʽʣʴʢʠ ʰʚʠʜʢʦ, ʱʦ ʯʘʩ ʦʙʨʦʙʢʠ ʤʦʞʝ ʙʫʪʠ ʧʦʨʽʚʥʷʥʠʡ ʘʙʦ 

ʤʝʥʰʠʡ ʟʘ ʯʘʩ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʝʨʝʞʝʶ. ʗʢʱʦ ʩʠʩʪʝʤʘ ʚʠʤʘʛʘʻ ʯʘʩʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʩʚʦʻʾ ʨʦʙʦʪʠ, ʪʦ ʚʦʥʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ [2]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʝʬʝʢʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ, 

ʦʩʢ̔ʣʴʢʠ ʧʦʪʨʝʙʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟ ʢʦʞʥʠʤ ʜʥʝʤ ʟʨʦʩʪʘʻ ʚʩʝ ʙʽʣʴʰʝ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʤʦʞʥʘ 

ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʽ ʫʥʠʢʥʫʪʠ ʥʝʙʘʞʘʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʘʶʪʴ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ. ɯ ʦʙôʻʜʥʫʶʯʠ 

ʚʝʣʠʢʽ ʜʘʥʽ ʟ ʤʘʰʠʥʥʠʤ ʥʘʚʯʘʥʥʷʤ, ʤʠ ʦʪʨʠʤʫʻʤʦ ʧʦʜʚʽʡʥʫ ʚʠʛʦʜʫ: ʘʣʛʦʨʠʪʤʠ 

Machine Learning ʜʦʧʦʤʘʛʘʶʪʴ ʥʘʤ ʩʧʨʘʚʣʷʪʠʩʷ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʦʪʦʢʦʤ ʜʘʥʠʭ, 

ʘ ʦʙʩʷʛʠ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʧʨʦʢʘʯʫʶʪʴ ʘʣʛʦʨʠʪʤʠ, ʨʦʙʣʷʯʠ ʾʭ 
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ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤʠ. ɼʘʚʘʡʪʝ ʧʦʜʠʚʠʤʦʩʷ, ʷʢ ʚ ʽʜʝʘʣʽ ʧʦʚʠʥʝʥ ʧʨʘʮʶʚʘʪʠ 

ʧʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ ʮʠʭ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɿʚôʷʟʢʘ Big Data ɯ Machine Learning ʚʞʝ ʜʘʻ ʩʚʦʾ ʧʣʦʜʠ ʚ ʤʘʩʰʪʘʙʥʠʭ IT-

ʧʨʦʝʢʪʘʭ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ, ʨʦʙʣʷʯʠ ʨʦʙʦʪʫ ʦʢʨʝʤʠʭ 

ʜʦʜʘʪʢʽʚ ʽ ʮʽʣʠʭ ʩʠʩʪʝʤ ʧʦ-ʩʧʨʘʚʞʥʴʦʤʫ ʝʬʝʢʪʠʚʥʦʶ. ʊʦʤʫ ʧʦʛʣʠʙʣʝʥʽ ʟʥʘʥʥʷ ʚ 

ʮʠʭ ʦʙʣʘʩʪʷʭ, ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʧʨʘʮʶʶʪʴ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʟʚôʷʟʮʽ, ʙʫʜʝ 

ʢʦʥʢʫʨʝʥʪʥʦʶ ʧʝʨʝʚʘʛʦʶ ʧʨʠ ʨʦʙʦʪʽ ʚ ʢʦʤʧʘʥʽʷʭ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʦʙʨʦʙʢʦʶ ʽ 

ʘʥʘʣʽʟʦʤ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ [1]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʙʝʟʣʽʯ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʈʽʰʝʥʥʷ ʚʠʙʦʨʫ ʘʣʛʦʨʠʪʤʫ ʟʘʚʞʜʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʩʧʝʮʽʘʣʽʩʪʽʚ. ʊʽ ʯʠ ʽʥʰʽ 

ʘʣʛʦʨʠʪʤʠ ʟʘʚʞʜʠ ʜʘʶʪʴ ʨʽʟʥʫ ʪʦʯʥʽʩʪʴ. ɼʝʷʢʽ ʘʣʛʦʨʠʪʤʠ ʢʨʘʱʝ ʧʨʘʮʶʶʪʴ ʟʘ 

ʦʜʥʽʻʶ ʟʘʜʘʯʝʶ, ʘ ʜʝʷʢʽ ʟ ʽʥʰʦʶ. ɿʘʚʞʜʠ ʪʨʝʙʘ ʧʘʤôʷʪʘʪʠ ï ʫ ʩʚʽʪʽ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʥʽʢʦʣʠ ʥʝ ʙʫʚʘʻ ʻʜʠʥʦʛʦ ʩʧʦʩʦʙʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ. ɿʘʚʞʜʠ ʻ 

ʢʽʣʴʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʽ ʚʘʤ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ, ʷʢʠʡ ʽʟ ʥʠʭ ʧʽʜʭʦʜʠʪʴ 

ʢʨʘʱʝ. ɺʠʜʽʣʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʢʣʘʩʠ ʟʘʜʘʯ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ï ʘʣʛʦʨʠʪʤʠ ʟ 

ʚʯʠʪʝʣʝʤ (supervised learning) ʪʘ ʙʝʟ ʚʯʠʪʝʣʷ (unsupervised learning). 

ʘ) ʙ)  

ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ï ʘ) ʘʣʛʦʨʠʪʤʫ ʟ 

ʚʯʠʪʝʣʝʤ (supervised learning) ʪʘ ʙ) ʙʝʟ ʚʯʠʪʝʣʷ (unsupervised learning) 

 

ɸʣʛʦʨʠʪʤʠ ʥʘʚʯʘʥʥʷ ʟ ʚʯʠʪʝʣʝʤ ʟʘʩʥʦʚʘʥʽ ʥʘ ʪʦʤʫ, ʱʦ ʜʘʥʽ ʷʢʽ ʧʦʜʘʶʪʴʩʷ 

ʥʘ ʚʭʽʜ, ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʤʽʪʢʘʤʠ. ʊʠʧʦʚʠʡ 

ʧʨʠʢʣʘʜ, ʮʝ ʟʘʜʘʯʘ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʪʘ ʨʝʛʨʝʩʽʾ. 

ɸʣʛʦʨʠʪʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʚʽʨʥʠʤʠ ʤʽʪʢʘʤʠ ʢʣʘʩʽʚ, 

ʧʦʚʠʥʥʘ ʥʘʚʯʠʪʠʩʷ ʚʽʨʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʦʚʽ ʚʭʽʜʥʽ ʧʨʠʢʣʘʜʠ. ɸʣʛʦʨʠʪʤ 

ʨʝʛʨʝʩʽʾ ʧʦʚʠʥʝʥ ʧʝʨʝʜʙʘʯʘʪʠ ʮʽʣʴʦʚʝ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʧʨʝʜʠʢʪʦʨʽʚ 
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(ʟʘʜʘʥʠʡ ʥʘʙʽʨ ʮʽʣʴʦʚʠʭ ʦʟʥʘʢ) ʘʣʛʦʨʠʪʤ ʧʦʚʠʥʝʥ ʧʝʨʝʜʙʘʯʠʪʠ ʷʢʝʩʴ ʯʠʩʣʦʚʝ 

ʟʥʘʯʝʥʥʷ. ʑʦʙ ʥʘʚʯʠʪʠ ʘʣʛʦʨʠʪʤ ʧʦʪʨʽʙʥʦ ʥʘ ʚʭʽʜ ʧʦʜʘʪʠ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ ʥʘʙʽʨ ʮʽʣʴʦʚʠʭ ʦʟʥʘʢ. ʈʝʛʨʝʩʽʷ ʜʫʞʝ ʜʦʙʨʝ ʧʨʘʮʶʻ ʢʦʣʠ ʜʘʥʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ. ʑʝ ʻ ʪʘʢʝ ʟʘʫʚʘʞʝʥʥʷ, ʱʦ ʘʣʛʦʨʠʪʤ ʨʝʛʨʝʩʽʾ, ʤʦʞʝ 

ʨʦʟʚ'ʷʟʫʚʘʪʠ ʟʘʜʘʯʫ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʥʘʟʠʚʘʻʪʴʩʷ ʣʦʛʽʩʪʠʯʥʦʶ 

ʨʝʛʨʝʩʽʻʶ. ʃʦʛʽʩʪʠʯʥʘ ʨʝʛʨʝʩʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʙʦ ʚʦʥʘ 

ʤʦʞʝ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʡʤʦʚʽʨʥʦʩʪʽ ʥʘʣʝʞʥʦʩʪʽ ʜʦ 

ʧʝʚʥʦʛʦ ʢʣʘʩʫ. 

ɺ ʥʘʚʯʘʥʥʽ ʙʝʟ ʚʯʠʪʝʣʷ ʜʘʥʽ ʥʝ ʧʦʟʥʘʯʝʥʽ ʧʨʘʚʠʣʴʥʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ. 

ɿʘʜʘʯʘ ʩʪʦʾʪʴ ʚ ʪʦʤʫ, ʱʦ ʩʠʩʪʝʤʘ ʩʘʤʘ ʚʯʠʪʴʩʷ ʙʝʟ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, 

ʟʥʘʭʦʜʠʪʠ ʷʢʽʩʴ ʧʨʠʭʦʚʘʥʽ, ʮʽʢʘʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤʠ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʥʝʧʝʨʝʩʽʯʥʽ ʛʨʫʧʠ ʦʙôʻʢʪʽʚ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʙʫʜʝ 

ʨʦʟʜʽʣʷʪʠ ʪʦʯʢʠ ʜʦ ʢʦʞʥʦʛʦ ʟ ʢʣʘʩʪʝʨʽʚ, ʧʦʢʠ ʚʦʥʠ ʥʝ ʙʫʜʫʪʴ ʩʬʦʨʤʦʚʘʥʽ. ɺ 

ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʽ ʙʫʜʫʪʴ ʜʫʞʝ ʩʭʦʞʽ ʦʙôʻʢʪʠ, ʘ ʚ ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʘʭ ʦʙôʻʢʪʠ ʙʫʜʫʪʴ 

ʜʫʞʝ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʪʠʩʴ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʩʫʯʘʩʥʦʾ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʻ ʾʭ 

ʝʬʝʢʪʠʚʥʝ ʩʪʠʩʥʝʥʥʷ. ʉʪʠʩʥʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʦ ʚʢʣʶʯʘʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʷʜʢʘ ʩʠʤʚʦʣʽʚ ʫ ʧʝʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ (ʥʘʧʨʠʢʣʘʜ, ASCII) ʫ 

ʥʦʚʠʡ ʨʷʜʦʢ (ʥʘʧʨʠʢʣʘʜ, ʙʽʪʽʚ), ʱʦ ʤʽʩʪʠʪʴ ʪʫ ʩʘʤʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʣʝ ʜʦʚʞʠʥʘ 

ʷʢʦʛʦ ʻ ʟʥʘʯʥʦ ʤʝʥʰʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʜʝʢʩʘʮʽʷ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ ʻ 

ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʩʪʚʦʨʝʥʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ. 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʠ ʟʤʝʥʰʝʥʥʷ 

ʨʦʟʤʽʨʥʦʩʪʽ, ʪʘʢʽ ʷʢ: ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (PCA, Jolliffe, 2011), 

ʙʘʛʘʪʦʤʽʨʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ (MDS, Wickelmaier, 2003), ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

ʚʢʣʶʯʝʥʥʷ ʩʫʩʽʜʽʚ (tSNE, SNE, Maaten, Van Der & Hinton, 2008; Hinton & 

Roweis, 2003). ʆʜʥʠʤ ʽʟ ʥʘʡʧʝʨʰʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ ʥʘʙʦʨʽʚ 

ʜʘʥʠʭ ʻ ʘʣʛʦʨʠʪʤ Isomap (Samko, Marshall & Rosin, 2006), ʷʢʠʡ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʽʟʦʤʝʪʨʠʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ. ɸʣʛʦʨʠʪʤ Isomap ʰʫʢʘʻ ʤʝʥʰʠʡ ʨʦʟʤʽʨ, ʷʢʠʡ 

ʧʽʜʪʨʠʤʫʻ ʛʝʦʜʝʟʠʯʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʫʩʽʤʘ ʪʦʯʢʘʤʠ. 
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ɹʘʛʘʪʦʤʽʨʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ (MDS, (Wickelmaier, 2003)) ʰʫʢʘʻ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʢʦʣʠ ʚʽʜʩʪʘʥʽ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʚʽʜʩʪʘʥʷʤʠ ʚ 

ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʧʦʜʽʙʥʦʩʪʽ ʘʙʦ ʚʽʜʤʽʥʥʦʩʪʽ. MDS ʥʘʤʘʛʘʻʪʴʩʷ ʤʦʜʝʣʶʚʘʪʠ ʜʘʥʽ ʧʦʜʽʙʥʦʩʪʽ ʘʙʦ 

ʚʽʜʤʽʥʥʦʩʪʽ ʷʢ ʚʽʜʩʪʘʥʽ ʚ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʨʦʩʪʦʨʘʭ. ɯʩʥʫʻ ʜʚʘ ʪʠʧʠ ʘʣʛʦʨʠʪʤʫ 

MDS: ʤʝʪʨʠʯʥʠʡ ʪʘ ʥʝʤʝʪʨʠʯʥʠʡ. 

ʊʘʢʦʞ ʽʩʥʫʻ ʧʽʜʭʽʜ ʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ T-ʨʦʟʧʦʜʽʣʝʥʝ ʚʢʣʘʜʝʥʥʷ ʩʪʦʭʘʩʪʠʯʥʦʾ 

ʙʣʠʟʴʢʦʩʪʽ ʘʙʦ t-SNE (t-SNE ʮʝ t-distributed stochastic neighbor embedding). ɼʘʥʘ 

ʪʝʭʥʽʢʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʥʘʜʘʶʯʠ ʢʦʞʥʽʡ 

ʪʦʯʮʽ ʜʘʥʠʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʜʚʦ- ʯʠ ʪʨʠʚʠʤʽʨʥʽʡ ʢʘʨʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʣʽʥʽʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ. ʆʩʥʦʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʫ t-SNE 

ʧʦʣʷʛʘʻ ʫ ʝʬʝʢʪʠʚʥʦʤʫ ʟʦʙʨʘʞʝʥʽ ʢʣʘʩʪʝʨʽʚ. ʋ ʢʦʥʪʝʢʩʪʽ ʦʙʨʘʥʦʛʦ ʜʘʪʘʩʝʪʫ 

Fashion-MNIST, ʜʘʥʠʡ ʧʽʜʭʽʜ ʤʘʪʠʤʝ ʦʩʦʙʣʠʚʫ ʧʝʨʝʚʘʛʫ, ʯʝʨʝʟ ʪʝ, ʱʦ ʚʩʽ 10 

ʢʣʘʩʽʚ ʜʘʪʘʩʝʪʫ ʤʦʞʥʘ ʯʽʪʢʦ ʨʦʟʨʽʟʥʠʪʠ, ʧʦʨʽʚʥʷʪʠ ʥʘ ʩʭʦʞʽʩʪʴ ʤʽʞ ʩʦʙʦʶ ʪʘ 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʘʚʪʦʢʦʜʫʚʘʣʴʥʠʢʽʚ. 

ɼʣ̫ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʛʦʪʦʚʽ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʙʽʙʣʽʦʪʝʢʠ Scikit-learn 

(Pedregosa et al., 2011; Documentation, 2018) ï Isomap, MDS ʪʘ t-SNE. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʚʽʟʫʘʣʴʥʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʩʧʨʦʱʝʥʥʷ ʥʘʙʦʨʫ ʜʘʥʠʭ ʘʣʛʦʨʠʪʤʘʤʠ: 

ʘ) Isomap; ʙ) MDS; ʚ) t-SNE 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2, ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʥʘʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ Isomap (ʨʠʩ. 2 ʘ) ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʪʨʠ 

ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʽ ʧʨʦʤʝʥʽ. ʗʢʱʦ ʧʨʦʚʦʜʠʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ ʩʧʨʦʱʝʥʥʷ ʚʝʣʠʢʠʭ 
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ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʤʝʪʦʜʦʤ MDS (ʨʠʩ. 2 ʙ) ʚʠʜʥʦ ʣʦʢʘʣʴʥʽ ʩʢʫʧʯʝʥʥʷ ʪʦʯʦʢ. ʎʽ 

ʩʢʫʧʯʝʥʥʷ ʤʘʶʪʴ ʚʽʜʤʽʥʥʫ ʬʦʨʤʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ Isomap. ʆʜʥʘʢ 

ʪʘʢʦʞ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʪʨʠ ʧʨʦʤʝʥʽ. ɺʥʘʩʣʽʜʦʢ ʨʦʙʦʪʠ t-SNE (ʨʠʩ. 2 ʚ) ʚʽʜʩʫʪʥʷ 

ʧʨʦʤʝʥʝʚʘ ʩʪʨʫʢʪʫʨʘ, ʘ ʩʘʤʽ ʪʦʯʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʩʢʫʧʯʝʥʴ (ʢʣʘʩʪʝʨʽʚ). 

ʅʘʡʢʨʘʱʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʦʤ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ t-SNE. ʂʣʘʩʪʝʨʠ ʟ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʩʬʦʨʤʦʚʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ, ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʯʽʪʢʠʤʠ ʪʘ ʦʯʝʚʠʜʥʠʤʠ. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʪʨʫʜʥʦʱʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʣʛʦʨʠʪʤʫ t-SNE ʻ 

ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʛʽʧʝʨʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ perplexity (ʟʜʠʚʫʚʘʥʥʷ) 

ʪʘ learning rate (ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ), ʷʢʽ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʢʽʥʮʝʚʫ 

ʚʽʟʫʘʣʽʟʘʮʽʶ. ʅʝʚʽʨʥʠʡ ʚʠʙʽʨ ʛʽʧʝʨʧʘʨʘʤʝʪʨʽʚ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʧʦʪʚʦʨʝʥʽ 

ʚʽʟʫʘʣʽʟʘʮʽʾ, ʷʢʽ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʽʡʩʥʫ ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʩʘʤ 

ʘʣʛʦʨʠʪʤ t-SNE ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʟʥʘʯʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʤʝʥʰ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʘʙʦ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʦʛʨʘʤʘʭ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ 

ʘʣʛʦʨʠʪʤʫ t-SNE. ɹʫʣʦ ʚʚʝʜʝʥʦ ʘʧʨʦʢʩʠʤʘʮʽʶ ɹʘʨʥʩʘ-ʍʘʪʘ, ʷʢʘ ʧʨʠʩʢʦʨʶʻ 

ʦʙʯʠʩʣʝʥʥʷ t-SNE ʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʥʘ ʚʝʣʠʢʠʭ ʥʘʙʦʨʘʭ ʜʘʥʠʭ. 

ʑʝ ʦʜʥʽʻʶ ʧʦʢʨʘʱʝʥʦʶ ʚʝʨʩʽʻʶ ʻ ʘʣʛʦʨʠʪʤ UMAP (Uniform Manifold 

Approximation and Projection), ʷʢʠʡ ʢʦʤʙʽʥʫʻ ʧʝʨʝʚʘʛʠ t-SNE ʟ ʽʥʰʠʤʠ 

ʤʝʪʦʜʘʤʠ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʪʘ 

ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ.  

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʤʦʞʫʪʴ ʩʧʨʷʤʦʚʫʚʘʪʠʩʷ ʥʘ ʨʦʟʨʦʙʢʫ 

ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʧʦʢʨʘʱʝʥʥʷ ʘʣʛʦʨʠʪʤʫ t-SNE. 
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PHYSICAL AND MATHEMATICAL 

SCIENCES 

 

ʋɼʂ 511.1 

ɼɽʑʆ ʇʈʆ ɺʃɸʉʊʀɺʆʉʊɯ ʊʈʀʂʋʊʅʀʍ ʏʀʉɽʃ 

 

ʄʘʟʫʨʦʢ ʆʣʝʢʩʽʡ ʆʣʝʛʦʚʠʯ, 

ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʊʠʰʢʦʚʝʮʴ ɼʘʨôʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʂʠʾʚʩʴʢʠʡ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʽʤʝʥʽ ɸʥʪʦʥʘ ʄʘʢʘʨʝʥʢʘ. 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʽʬʘʛʦʨʽʡʮʽ ʚʚʘʞʘʣʠ, ʱʦ ʬʽʛʫʨʥʽ ʯʠʩʣʘ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʩʪʨʫʢʪʫʨʽ ʩʚʽʪʦʙʫʜʦʚʠ; ʪʦʤʫ ʾʭ ʚʠʚʯʝʥʥʷʤ, ʦʢʨʽʤ ɼʽʦʬʘʥʪʘ, ʟʘʡʤʘʣʠʩʴ ʙʘʛʘʪʦ 

ʤʘʪʝʤʘʪʠʢʽʚ ʘʥʪʠʯʥʦʩʪʽ. ʇʽʟʥʽʰʝ ʚʣʘʩʪʠʚʦʩʪʽ ʬʽʛʫʨʥʠʭ ʯʠʩʝʣ ʚʠʚʯʘʣʠ ʪʘʢʽ 

ʚʠʜʘʪʥʽ ʤʘʪʝʤʘʪʠʢʠ, ʷʢ ʇ. ʌʝʨʤʘ ʽ ʃ. ɽʡʣʝʨ, ɾ.-ʃ. ʃʘʛʨʘʥʞ ʽ ʂ. ɻʘʫʩ. ʊʘʢ ʜʣʷ 

ʧʨʠʢʣʘʜʫ ʟʛʘʜʘʻʤʦ ʦʜʠʥ ʧʘʨʘʜʦʢʩʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʉ. ʈʘʤʘʥʫʜʞʘʥʘ (1913), 

ʩʠʤʚʦʣʽʯʥʠʡ ʟʘʧʠʩ ʷʢʦʛʦ ʜʦʟʚʦʣʠʤʦ ʩʦʙʽ ʫ ʪʘʢʽʡ ʬʦʨʤʽ: 121lim -=
¤ nn

t . 

ʇʝʚʥʠʡ ʧʽʜʩʫʤʦʢ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʫ ʥʘʧʨʷʤʢʫ ʚʠʚʯʝʥʥʷ 

ʪʨʠʢʫʪʥʠʭ ʯʠʩʝʣ ʤʘʚ ʤʽʩʮʝ ʫ [1], ʘʣʝ ʣʶʜʩʴʢʘ ʜʦʧʠʪʣʠʚʽʩʪʴ ʥʝ ʟʘʜʦʚʦʣʴʥʷʣʘʩʴ 

ʜʦʩʷʛʥʫʪʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʪʦʡ ʬʘʢʪ, ʱʦ ʯʠʩʣʦ p 

ʨʽʚʥʝ ʧʦʜʚʦʻʥʽʡ ʩʫʤʽ ʚʩʽʭ ʯʠʩʝʣ, ʦʙʝʨʥʝʥʠʭ ʜʦ ʥʝʧʘʨʥʠʭ ʪʨʠʢʫʪʥʠʭ. [2, ʩ. 6]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʦ ʫʚʘʛʠ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʧʨʦʩʪʽ 

ʜʦʚʝʜʝʥʥʷ ʷʢ ʜʝʷʢʠʭ ʚʽʜʦʤʠʭ, ʪʘʢ ʽ ʜʝʷʢʠʭ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʠʢʫʪʥʠʭ ʯʠʩʝʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʗʢ ʚʽʜʦʤʦ, ʪʨʠʢʫʪʥʝ ʯʠʩʣʦ nt  ʻ ʩʫʤʦʶ 

ʧʝʨʰʠʭ n ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ: 
2

)1(
...4321

+
=+++++=

nn
ntn  )1(  
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ʇʦʩʪʘʚʠʤʦ ʩʦʙʽ ʟʘ ʤʝʪʫ ʦʙʯʠʩʣʠʪʠ ʩʫʤʫ )( ntS  ʧʝʨʰʠʭ n  ʪʨʠʢʫʪʥʠʭ ʯʠʩʝʣ. 

ɿʘʜʘʯʘ 1. ʈʦʟʛʣʷʥʝʤʦ ʩʫʤʫ nn ttttttS +++++= ...)( 4321 .  

ʗʩʥʦ, ʱʦ:  

)...4321(...)4321()321()21(1)( ntS n ++++++++++++++++= . 

ɺ ʦʩʪʘʥʥʽʡ ʩʫʤʽ ʜʦʜʘʥʦʢ 1 ʟʫʩʪʨʽʥʝʪʴʩʷ 0-=nn  ʨʘʟʽʚ, ʜʦʜʘʥʦʢ 2 

ʟʫʩʪʨʽʥʝʪʴʩʷ 1-n  ʨʘʟʽʚ, ʜʦʜʘʥʦʢ 3 ʟʫʩʪʨʽʥʝʪʴʩʷ 2-n  ʨʘʟʽʚ, ʜʦʜʘʥʦʢ 4 

ʟʫʩʪʨʽʥʝʪʴʩʷ 3-n  ʨʘʟʽʚ, ʽ ʪʘʢ ʜʘʣʽ; ʜʦʜʘʥʦʢ n ʟʫʩʪʨʽʥʝʪʴʩʷ )1(1 --= nn  ʨʘʟ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ:  

))1((...)3(4)2(3)1(2)0(1)( --Ö++-Ö+-Ö+-Ö+-Ö= nnnnnnntS n . 

ɺ ʦʩʪʘʥʥʽʡ ʩʫʤʽ ʨʦʟʢʨʠʻʤʦ ʜʫʞʢʠ: 

)1(...344233122011)( -Ö-Ö++Ö-Ö+Ö-Ö+Ö-Ö+Ö-Ö= nnnnnnnntS n  

ʽ ʟʛʨʫʧʫʻʤʦ ʦʢʨʝʤʦ ʜʦʜʘʥʢʠ, ʱʦ ʩʪʦʷʪʴ ʥʘ ʥʝʧʘʨʥʠʭ ʽ ʥʘ ʧʘʨʥʠʭ ʧʦʟʠʮʽʷʭ: 

))1(...34231201()...4321()( -Ö++Ö+Ö+Ö+Ö-+++++Ö= nnnntS n . 

ʉʫʤʘ ʚ ʧʝʨʰʠʭ ʜʫʞʢʘʭ ʟʛʽʜʥʦ )1(  ʨʽʚʥʘ nt , 

ʘ ʚ ʜʨʫʛʠʭ ʜʫʞʢʘʭ ʢʦʞʝʥ ʜʦʜʘʥʦʢ ʧʦʜʽʣʠʤʦ ʽ ʧʦʤʥʦʞʠʤʦ ʥʘ 2: 
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)1(
...

2
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nn
tn n . 

ʊʝʧʝʨ ʜʦ ʢʦʞʥʦʛʦ ʜʦʜʘʥʢʘ ʫ ʜʫʞʢʘʭ ʟʘʩʪʦʩʫʻʤʦ ʬʦʨʤʫʣʫ )1( : 

( )1321 ...2)( -++++Ö-Ö= nnn tttttntS . 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʪʠʤ, ʱʦ ʚʠʨʘʟ ʫ ʦʩʪʘʥʥʽʭ ʜʫʞʢʘʭ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ: ntStttt nn -=++++ - )(... 1321 , ʦʪʨʠʤʫʻʤʦ: 

( )nnnn ttStntS -Ö-Ö= )(2)( . 

ʈʦʟʢʨʠʻʤʦ ʜʫʞʢʠ ʽ ʚʽʜʦʢʨʝʤʠʤʦ ʜʦʜʘʥʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʰʫʢʘʥʫ ʩʫʤʫ )( ntS : 

nnnn ttntStS Ö+Ö=Ö+ 2)(2)( , 

ʪʦʙʪʦ: )2()(3 +Ö=Ö nttS nn , ʽ ʦʩʪʘʪʦʯʥʦ: 
6

)2)(1(
)(

++
=

nnn
tS n  )2(  
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ɿʘʫʚʘʞʝʥʥʷ 1: ʯʠʩʣʘ ʚʠʜʫ nntS D=)(  ʥʘʟʠʚʘʶʪʴ ʪʝʪʨʘʝʜʨʠʯʥʠʤʠ. 

ɿʘʫʚʘʞʝʥʥʷ 2: ʷʢʱʦ ʬʦʨʤʫʣʫ )2(  ʟʥʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ, ʪʦ ʾʾ ʤʦʞʥʘ ʜʦʚʝʩʪʠ 

ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʜʫʢʮʽʾ, [4, c.84]. 

ʊʝʦʨʝʤʘ 1. ʉʫʤʘ S ʚʩʽʭ ʯʠʩʝʣ, ʦʙʝʨʥʝʥʠʭ ʜʦ ʪʝʪʨʘʝʜʨʠʯʥʠʭ, ʨʽʚʥʘ: 

5,1
1

1
=ä

¤

=D
=

n n

S  )3(  

ɼʦʚʝʜʝʥʥʷ. ɿʚʘʞʘʶʯʠ ʥʘ )2( , ʟʘʧʠʰʝʤʦ ʰʫʢʘʥʫ ʩʫʤʫ S ʫ ʚʠʛʣʷʜʽ: 

äÖ=ä=ä
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= ++++D
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111 )2)(1(

2
 3

)2)(1(
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1

nnn n nnnnnn
S  )4( . 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʦʤ ʥʝʚʠʟʥʘʯʝʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, 

ʨʦʟʢʣʘʜʝʤʦ ʟʘʛʘʣʴʥʠʡ ʯʣʝʥ ʦʩʪʘʥʥʴʦʛʦ ʨʷʜʫ ʥʘ ʩʫʤʫ ʝʣʝʤʝʥʪʘʨʥʠʭ ʜʨʦʙʽʚ: 

2

1

1

21

)2)(1(

2

+
+

+
-=

++ nnnnnn
. 

ʆʪʞʝ, =ä
¤
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ʃʠʰʠʣʦʩʴ ʧʦʤʽʪʠʪʠ, ʱʦ ʫ ʦʩʪʘʥʥʽʡ ʩʫʤʽ ʧʨʠ ¤n  ʚʩʽ ʜʦʜʘʥʢʠ (ʢʨʽʤ 

ʧʝʨʰʦʛʦ ʯʣʝʥʘ ʫ ʜʨʫʛʠʭ ʜʫʞʢʘʭ) ʚʟʘʻʤʥʦ ʟʥʠʱʫʶʪʴʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, 
2

1

)2)(1(

2

1
=

++
ä
¤

=n nnn
; ʘ ʪʦʤʫ ʟʛʽʜʥʦ )4(  ʤʘʻʤʦ: 

5,1
2

1
3

1

1
=Ö

D
= =ä
¤

=n n

S , ʱʦ ʡ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ɿʘʜʘʯʘ 2. ʆʙʯʠʩʣʠʤʦ ʩʫʤʫ S
t

n
n
n =ä

¤

=12
, ʜʝ nt  ï ʪʨʠʢʫʪʥʽ ʯʠʩʣʘ [3, c.4]. 

ɿʘʧʠʰʝʤʦ ʰʫʢʘʥʫ ʩʫʤʫ ʫ ʚʠʛʣʷʜʽ: 
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1
765432

+++++++++=
n
ntS  )5( , 

ʪʦʜʽ ʚʜʚʽʯʽ ʤʝʥʰʘ ʩʫʤʘ ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 
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n
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ʈʦʟʛʣʷʥʝʤʦ ʨʽʟʥʠʮʶ ʩʫʤ )5(  ʽ )6( : 
22

1 S
SS =Ö- ; 

ʽ ʟʚʽʚʰʠ ʜʦʜʘʥʢʠ ʟʽ ʩʧʽʣʴʥʠʤʠ ʟʥʘʤʝʥʥʠʢʘʤʠ, ʦʪʨʠʤʫʻʤʦ: 
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ʉʫʤʘ, ʚʜʚʽʯʽ ʤʝʥʰʘ, ʥʽʞ ʩʫʤʘ )7( , ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 

...
2

1
...

2

7

2

6

2

5

2

4

2

3

2

2

2

1

22

1
8765432

+
-

++++++++=Ö
n

nS
 )8(  

ʈʦʟʛʣʷʥʝʤʦ ʨʽʟʥʠʮʶ ʩʫʤ )7(  ʽ )8( : 
422

1
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SSS
=Ö- ; 

ʽ ʟʚʽʚʰʠ ʜʦʜʘʥʢʠ ʟʽ ʩʧʽʣʴʥʠʤʠ ʟʥʘʤʝʥʥʠʢʘʤʠ, ʦʪʨʠʤʫʻʤʦ: 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ ʤʘʻʤʦ: 1
4
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S
, ʟʚʽʜʢʠ 4
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=n
n
ntS  )9( . 

ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪ )9( , ʟ ʨʽʚʥʦʩʪʽ )7(  ʦʪʨʠʤʫʻʤʦ: 2
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ɼʦʜʘʚʰʠ ʣʽʚʽ ʽ ʧʨʘʚʽ ʯʘʩʪʠʥʠ ʨʽʚʥʦʩʪʝʡ )5(  ʽ )6(  

ʪʘ ʟʚʽʚʰʠ ʜʦʜʘʥʢʠ ʟʽ ʩʧʽʣʴʥʠʤʠ ʟʥʘʤʝʥʥʠʢʘʤʠ, ʦʪʨʠʤʫʻʤʦ: 
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ʟʚʽʜʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪ )9( , ʦʪʨʠʤʫʻʤʦ: 6
21

2

=ä
¤

=n
n

n
 )11( . 

ɿʘʫʚʘʞʝʥʥʷ 3: ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʫ )11(  ʤʠ ʩʢʦʨʠʩʪʘʣʠʩʴ ʪʠʤ 

ʦʯʝʚʠʜʥʠʤ ʬʘʢʪʦʤ, ʱʦ 
2

2

1
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2

2

)11(
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)1(

2

)1(
n

nnnnnnnn
tt nn ==

-++
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+
=+

-  

[2, c. 2] 

ʊʝʦʨʝʤʘ 2. ʗʢʱʦ k  ï ʜʦʜʘʪʥʝ ʥʝʧʘʨʥʝ ʯʠʩʣʦ, ʪʦ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ NnÍ  

ʩʫʤʘ kkk nnS
k

+++= ...21)(  ʢʨʘʪʥʘ ʯʠʩʣʫ 
2

)1(
...21)(

1

+
==+++=

nn
tnnS n  

ɼʦʚʝʜʝʥʥʷ. ʇʨʠ ... ,7 ,5 ,3 ,1=k , ʷʢ ʚʽʜʦʤʦ, )( baba kk +
ùú

ø
éê

è + 4  )12(  

1. ʅʝʭʘʡ ʩʧʦʯʘʪʢʫ n ï ʧʘʨʥʝ ʯʠʩʣʦ. 

1.1. ʇʨʝʜʩʪʘʚʠʚʰʠ ʩʫʤʫ )(nSk  ʫ ʚʠʛʣʷʜʽ:  
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...)2(3)1(21)( , 

ʧʦʤʽʯʘʻʤʦ, ʱʦ ʟʛʽʜʥʦ )12(  ʢʦʞʥʘ ʩʫʤʘ ʚ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʢʨʘʪʥʘ )1( +n , 

ʘ ʪʦʤʫ ʽ ʚʩʷ ʩʫʤʘ )(nSk  ʢʨʘʪʥʘ ʯʠʩʣʫ )1( +n . 

1.2. ʇʨʝʜʩʪʘʚʠʚʰʠ ʩʫʤʫ )(nSk  ʫ ʚʠʛʣʷʜʽ: 
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k n
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nnnnS +ö
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2
...)3(3)2(2)1(1)( , 

ʧʦʤʽʯʘʻʤʦ, ʱʦ ʟʛʽʜʥʦ )11(  ʢʦʞʥʘ ʩʫʤʘ ʚ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʢʨʘʪʥʘ ʯʠʩʣʫ 

n, 

ʘ ʪʦʤʫ ʽ ʚʩʷ ʩʫʤʘ )(nSk  ʢʨʘʪʥʘ ʯʠʩʣʫ n, ʘ ʪʦʤʫ ʽ ʧʦʛʦʪʽʚ ʢʨʘʪʥʘ ʯʠʩʣʫ 2n  

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ n ï ʧʘʨʥʝ ʯʠʩʣʦ, ʪʦ ʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʤʠ ʜʦʚʝʜʝʥʦ. 

2. ʅʝʭʘʡ ʪʝʧʝʨ n ï ʥʝʧʘʨʥʝ ʯʠʩʣʦ. 

2.1. ʇʨʝʜʩʪʘʚʠʚʰʠ ʩʫʤʫ )(nSk  ʫ ʚʠʛʣʷʜʽ: 

[ ][ ][ ]
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...)2(3)1(21)( , 

ʇʦʤʽʯʘʻʤʦ, ʱʦ ʟʛʽʜʥʦ )12(  ʢʦʞʥʘ ʩʫʤʘ ʚ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʢʨʘʪʥʘ ʯʠʩʣʫ 
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1+n , 

ʘ ʪʦʤʫ ʽ ʚʩʷ ʩʫʤʘ )(nSk  ʢʨʘʪʥʘ ʯʠʩʣʫ 2)1( +n . 

2.2. ʇʨʝʜʩʪʘʚʠʚʰʠ ʩʫʤʫ )(nSk  ʫ ʚʠʛʣʷʜʽ: 

[ ][ ][ ] kkkkkkk
k nnnnnS ++-++-++-+= ...)3(3)2(2)1(1)( , 

ʧʦʤʽʯʘʻʤʦ, ʱʦ ʟʛʽʜʥʦ )12(  ʢʦʞʥʘ ʩʫʤʘ ʚ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʢʨʘʪʥʘ n , 

ʘ ʪʦʤʫ ʽ ʚʩʷ ʩʫʤʘ )(nSk  ʢʨʘʪʥʘ ʯʠʩʣʫ n. 

ʆʪʞʝ, ʷʢʱʦ n ï ʥʝʧʘʨʥʝ ʯʠʩʣʦ, ʪʦ ʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʤʠ ʪʘʢʦʞ ʜʦʚʝʜʝʥʦ. 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ɿʘʫʚʘʞʝʥʥʷ 3: ʱʦʡʥʦ ʥʘʚʝʜʝʥʝ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ 2 ʧʽʜʪʚʝʨʜʞʫʻ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʠʧʫʱʝʥʥʷ, ʚʠʩʣʦʚʣʝʥʦʛʦ ʫ ʚʠʛʣʷʜʽ ʛʽʧʦʪʝʟʠ ʚ [5, ʩ.11]. 

ɿʘʫʚʘʞʝʥʥʷ 4: ʦʯʝʚʠʜʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʪʝʦʨʝʤʠ 2 ʧʨʠ 

3=k  ʻ ʚʽʜʦʤʠʡ ʨʝʟʫʣʴʪʘʪ 
23

1
n

n

k
tk =ä

=
 [2, ʩ.7]. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ï ʱʝ ʦʜʥʝ ʟ ʤʦʞʣʠʚʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ ʪʨʠʢʫʪʥʦʛʦ ʯʠʩʣʘ. 

ʊʚʝʨʜʞʝʥʥʷ 1. ʆʢʨʽʤ ʧʝʨʰʦʛʦ ʪʨʠʢʫʪʥʦʛʦ ʯʠʩʣʘ 1
1
=t , ʚʩʽ ʥʘʩʪʫʧʥʽ 

ʪʨʠʢʫʪʥʽ ʯʠʩʣʘ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ: Ô
= -

+
=

n

k
n

k

k
t

2 1

1
 )13( . 

ɼʦʚʝʜʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʜʦʙʫʪʦʢ ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʬʦʨʤʫʣʠ )1( : 

1

1

23

1

4

2

5

3

6

4
...

6

8

5

7

4

6

3

5

2

4

1

3

1

1

2 -

+
Ö

-
Ö

-

-
Ö

-

-
Ö

-

-
Ö

-

-
ÖÖÖÖÖÖÖ=

-

+
Ô
= n

n

n

n

n

n

n

n

n

n

n

n

k

kn

k

. 

ʃʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ ʯʠʩʝʣʴʥʠʢʠ ʚʩʽʭ 

ʜʨʦʙʽʚ, ʢʨʽʤ ʜʚʦʭ ʦʩʪʘʥʥʽʭ, ʩʢʦʨʦʯʫʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʤʝʥʥʠʢʘʤʠ ʚʩʽʭ 

ʜʨʦʙʽʚ, ʢʨʽʤ ʜʚʦʭ ʧʝʨʰʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ, 
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, ʱʦ ʡ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 
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GEOGRAPHICAL  SCIENCES 

 

ʆʈɻɸʅɯɿɸʎɯʗ ʇʆɼɯɭɺʆɻʆ ʊʋʈʀɿʄʋ ɺ ʄɯʉʊɯ ʂʀɭɺɯ, ʐʃʗʍʀ 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

 

ɿʘʚʘʣʴʥʘ ʖʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʇʨʠʚʘʪʥʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ 

ɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

ʄʽʞʨʝʛʽʦʥʘʣʴʥʘ ɸʢʘʜʝʤʽʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʪʫʨʠʟʤ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʪʘ ʚʠʤʘʛʘʻ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʠʚʝʨʪʘʥʥʷ ʪʫʨʠʩʪʽʚ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʾʭʥʽʭ ʧʦʪʨʝʙ. ʆʜʠʥ ʽʟ 

ʪʘʢʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ ï ʧʦʜʽʻʚʠʡ ʪʫʨʠʟʤ, ʷʢʠʡ ʟʨʦʩʪʘʻ ʚ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ 

ʨʽʟʥʠʭ ʢʫʪʦʯʢʘʭ ʩʚʽʪʫ. ʄʽʩʪʦ ʂʠʾʚ, ʷʢʝ ʤʘʻ ʙʘʛʘʪʠʡ ʽʩʪʦʨʠʯʥʠʡ ʪʘ ʢʫʣʴʪʫʨʥʠʡ 

ʩʧʘʜʦʢ, ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʪʦʨʦʥʴ ʮʴʦʛʦ ʪʨʝʥʜʫ. ʆʜʥʘʢ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ, ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʚʠʚʯʠʪʠ ʪʘ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʶ ʚ ʤʽʩʪʽ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʪʫʨʠʩʪʠʯʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ (UNWTO), ʧʦʜʽʻʚʠʡ ʪʫʨʠʟʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʣʫʟʝʡ ʪʫʨʠʟʤʫ ʫ ʩʚʽʪʽ [1]. ʋ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʫʨʠʟʤʫ, ʧʦʜʽʻʚʠʡ ʪʫʨʠʟʤ ʚʨʘʞʘʻ ʩʚʦʻʶ ʙʘʛʘʪʦʶ ʧʨʦʛʨʘʤʦʶ, 

ʚʝʣʠʯʝʟʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʧʦʜʽʡ, ʷʩʢʨʘʚʽʩʪʶ ʪʘ ʥʝʧʝʨʝʚʝʨʰʝʥʦʶ ʘʪʤʦʩʬʝʨʦʶ. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʻ ʙʝʟʤʝʞʥʽʩʪʴ ʡʦʛʦ 

ʨʝʩʫʨʩʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʠʡ 

ʽʥʪʝʨʝʩ ʜʦ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʫ ʚʯʝʥʠʭ. ʉʝʨʝʜ ʚʯʝʥʠʭ, ʷʢʽ ʧʨʠʜʽʣʠʣʠ ʫʚʘʛʫ ʮʽʡ 

ʪʝʤʽ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ɸ. ɺ. ʆʣʽʡʥʠʢʘ, ʆ. ɺ. ʐʠʢʽʥʫ, ʆ. ɺ. ɹʘʙʢʽʥʘ, 

ɯ. ɺ. ɼʘʚʠʜʝʥʢʘ, ʇ. ɺ. ʊʠʱʝʥʢʘ. ʋ ʾʭ ʨʦʙʦʪʘʭ ʨʦʟʛʣʷʜʘʣʠʩʷ ʯʠʩʣʝʥʥʽ ʘʩʧʝʢʪʠ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʨʦʩʫʚʘʥʥʷ ʧʦʜʽʻʚʠʭ ʪʫʨʽʚ ʚ ʋʢʨʘʾʥʽ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛ, 
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ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʧʦʜʽʡ. ɺʦʥʠ ʪʘʢʦʞ ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ 

ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʫ ʩʚʽʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʩʚʽʜ ʽʥʰʠʭ ʢʨʘʾʥ. ʇʨʦʪʝ, ʥʘʨʘʟʽ, ʱʝ ʙʘʛʘʪʦ ʧʠʪʘʥʴ 

ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟ ʚʽʜʧʦʚʽʜʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʚ 

ʤʽʩʪʽ ʂʠʻʚʽ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʜʘʥʽ ʪʘ ʟʚʽʪʠ 

ʱʦʜʦ ʩʪʘʥʫ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʚ ʂʠʻʚʽ; ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʪʘ ʧʫʙʣʽʢʘʮʽʾ ʟ 

ʧʠʪʘʥʴ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʪʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʱʦʜʦ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ ʪʘ ʧʦʜʽʡ ʚ ʤʽʩʪʽ; ʚʠʩʥʦʚʢʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ ʫ ʛʘʣʫʟʽ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ. ʉʝʨʝʜ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʘ 

ʪʘʢʦʞ ʤʝʪʦʜ ʧʦʨʽʚʥʷʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʦʜʽʻʚʠʡ ʪʫʨʠʟʤ ï ʮʝ ʚʠʜ ʪʫʨʠʟʤʫ, ʚ ʷʢʦʤʫ 

ʣʶʜʠ ʧʦʜʦʨʦʞʫʶʪʴ, ʱʦʙ ʚʟʷʪʠ ʫʯʘʩʪʴ ʫ ʧʝʚʥʠʭ ʧʦʜʽʷʭ, ʟʘʭʦʜʘʭ, ʬʝʩʪʠʚʘʣʷʭ ʘʙʦ 

ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʧʦʜʽʷʭ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʩʚʽʪʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʩʧʦʨʪʠʚʥʠʤʠ ʟʤʘʛʘʥʥʷʤʠ, ʤʫʟʠʯʥʠʤʠ ʬʝʩʪʠʚʘʣʷʤʠ, ʢʫʣʴʪʫʨʥʠʤʠ ʧʦʜʽʷʤʠ, 

ʢʦʥʬʝʨʝʥʮʽʷʤʠ ʪʦʱʦ. 

ɿʘʛʘʣʦʤ ʪʝʦʨʽʷ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʧʫʣʷʨʥʦʩʪʽ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʪʨʴʦʭ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʘʩʧʝʢʪʘʭ: 

1. ʇʦʚʝʜʽʥʢʘ ʣʶʜʝʡ ʪʘ ʾʭ ʚʽʣʴʥʠʡ ʚʠʙʽʨ. 

2. ɽʤʦʮʽʾ, ʥʘʩʪʨʽʡ ʽ ʦʩʦʙʠʩʪʽ ʫʩʪʘʥʦʚʢʠ. 

3. ʆʩʤʠʩʣʝʥʥʷ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʦʜʽʡ [4]. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʥʝ ʣʠʰʝ ʚʽʜʚʽʜʘʪʠ 

ʥʦʚʝ ʤʽʩʮʝ, ʘʣʝ ʡ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʘʪʤʦʩʬʝʨʦʶ ʪʘ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʩʧʝʮʠʬʽʯʥʠʭ 

ʧʦʜʽʷʭ, ʷʢʽ ʮʝ ʤʽʩʮʝ ʧʨʦʧʦʥʫʻ. ʎʝʡ ʚʠʜ ʥʘʨʘʟʽ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʡ ʽ ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʚʠʚʘʪʠ ʪʫʨʠʩʪʠʯʥʫ ʽʥʜʫʩʪʨʽʶ ʪʘ ʤʽʩʮʝʚʫ ʝʢʦʥʦʤʽʢʫ ʫ ʨʝʛʽʦʥʽ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦ 2025 ʨʦʢʫ, ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʧʦʜʽʻʚʠʭ ʪʫʨʘʭ, ʤʦʞʝ ʧʝʨʝʚʠʱʠʪʠ ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʝʢʩʢʫʨʩʽʡʥʠʭ 

ʪʫʨʽʚ ʽ ʩʢʣʘʜʝ ʙʽʣʴʰʝ 35% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʧʦʧʠʪʫ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʪʫʨʠʟʤʫ 
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[1]. 

ʇʦʜʽʾ ʩʪʘʣʠ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʤʦʪʠʚʘʮʽʾ ʪʫʨʠʟʤʫ ʽ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ 

ʤʽʩʮʝ ʚ ʩʪʚʦʨʝʥʥʽ ʪʫʨʠʩʪʠʯʥʠʭ ʧʘʢʝʪʽʚ ʪʘ ʧʽʜʪʨʠʤʮʽ ʧʨʦʜʘʞʽʚ ʨʽʟʥʠʭ 

ʪʫʨʠʩʪʠʯʥʠʭ ʥʘʧʨʷʤʽʚ. ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʻʚʠʭ ʪʫʨʽʚ ʟʘʨʦʜʠʣʦʩʷ 

ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʪʦʤʫ, ʽ ʮʝ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ 

ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʥʦʚʽ ʚʨʘʞʝʥʥʷ ʚʽʜ ʧʦʜʽʡ, ʪʘʢʠʭ ʷʢ ʬʝʩʪʠʚʘʣʽ, ʢʘʨʥʘʚʘʣʠ ʽ 

ʩʧʦʨʪʠʚʥʽ ʟʤʘʛʘʥʥʷ. ɻʘʣʫʟʴ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʻ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʶʯʦʶʩʷ 

ʩʬʝʨʦʶ, ʷʢʘ ʩʪʚʦʨʶʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ʂʨʽʤ ʪʦʛʦ, ʧʦʜʽʾ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʫʣʴʪʫʨʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʟʤʽʮʥʝʥʥʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ 

ʨʝʣʽʛʽʡʥʠʭ ʽʜʝʥʪʠʯʥʦʩʪʝʡ, ʥʘʫʢʦʚʽʡ ʧʨʦʧʘʛʘʥʜʽ ʪʘ ʜʫʭʦʚʥʦʤʫ ʚʽʜʧʦʯʠʥʢʫ [3]. 

ʋ 2021 ʨʦʮʽ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʄʽʩʴʢʘ ʮʽʣʴʦʚʘ ʧʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʚ 

ʂʠʻʚʽ ʥʘ 2022-2024 ʨʦʢʠ, ʷʢʦʶ ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʟ 

ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʫʨʠʩʪʽʚ, ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʩʪʦʣʠʮʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʩʬʝʨʦʶ ʪʫʨʠʟʤʫ. 

ʇʨʦʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʫʨʠʩʪʽʚ ʯʝʨʝʟ 

ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

1. ʇʨʦʩʫʚʘʥʥʷ ʤʽʩʪʘ ʂʠʻʚʘ ʷʢ ʪʫʨʠʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ 

2. ʈʝʘʣʽʟʘʮʽʷ ʽʤʽʜʞʝʚʦʾ ʧʦʣʽʪʠʢʠ ʤʽʩʪʘ ʷʢ ʪʫʨʠʩʪʠʯʥʦʾ ʩʪʦʣʠʮʽ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʽʚʥʷ 

3. ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʚʠʜʽʚ ʪʫʨʠʟʤʫ (ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʢʫʣʴʪʫʨʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʪʘ ʨʝʣʽʛʽʡʥʦʛʦ ʪʫʨʠʟʤʫ) 

4. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

5. ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ ʪʫʨʠʟʤʫ [2]. 

ʆʨʛʘʥʽʟʘʮʽʷ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʚ ʤʽʩʪʽ ʂʠʻʚʽ ʜʽʡʩʥʦ ʻ ʚʘʞʣʠʚʠʤ 

ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʜʫʩʪʨʽʾ. ʑʦʙ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ 

ʚʠʜʫ ʪʫʨʠʟʤʫ, ʚʘʨʪʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

- ʇʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʜʽʡ, ʘ ʩʘʤʝ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʭʦʜʽʚ, ʪʘʢʠʭ 

ʷʢ ʢʦʥʮʝʨʪʠ, ʬʝʩʪʠʚʘʣʽ, ʚʠʩʪʘʚʢʠ ʤʠʩʪʝʮʪʚʘ ʪʘ ʽʥʰʽ ʧʦʜʽʾ, ʷʢʽ ʧʨʠʚʝʨʥʫʪʴ 

ʪʫʨʠʩʪʽʚ. 

- ʄʘʨʢʝʪʠʥʛ ʽ ʨʝʢʣʘʤʘ, ʘ ʩʘʤʝ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʾ ʨʝʢʣʘʤʥʦʾ 
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ʢʘʤʧʘʥʽʾ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ, ʚʝʙ-ʩʘʡʪʽʚ ʪʘ ʽʥʰʠʭ ʢʘʥʘʣʽʚ ʜʣʷ 

ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ ʜʦ ʧʦʜʽʡ ʚ ʤʽʩʪʽ. 

- ʉʧʽʚʧʨʘʮʷ ʟ ʛʦʪʝʣʷʤʠ ʪʘ ʨʝʩʪʦʨʘʥʘʤʠ, ʘ ʩʘʤʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ ʟ ʤʽʩʮʝʚʠʤʠ ʛʦʪʝʣʷʤʠ ʪʘ ʨʝʩʪʦʨʘʥʘʤʠ ʜʣʷ ʥʘʜʘʥʥʷ 

ʟʥʠʞʦʢ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʜʣʷ ʪʫʨʠʩʪʽʚ, ʷʢʽ ʧʨʠʙʫʚʘʶʪʴ ʥʘ ʧʦʜʽʾ. 

- ʈʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʩʘʤʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʝʛʢʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʤʽʩʮʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʡ ʯʝʨʝʟ ʧʦʢʨʘʱʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʪʘ ʧʘʨʢʦʚʢʠ. 

- ʆʥʣʘʡʥ ʙʨʦʥʶʚʘʥʥʷ ʢʚʠʪʢʽʚ ʥʘ ʧʦʜʽʾ, ʱʦʙ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʜʣʷ 

ʪʫʨʠʩʪʽʚ. 

- ɿʘʣʫʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʩʘʤʝ ʟʘʣʫʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʘʨʪʠʩʪʽʚ, 

ʨʝʩʪʦʨʘʥʽʚ ʪʘ ʽʥʰʠʭ ʤʽʩʮʝʚʠʭ ʧʽʜʧʨʠʻʤʮʽʚ ʜʦ ʫʯʘʩʪʽ ʚ ʧʦʜʽʷʭ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʤʽʩʮʝʚʦʛʦ ʽʥʪʝʨʝʩʫ. 

ɼʣʷ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʦʤ ʽ ʫ ʂʠʻʚʽ 

ʟʦʢʨʝʤʘ, ʥʝʦʙʭʽʜʥʦ ʥʘ ʨʽʚʥʽ ʜʝʨʞʘʚʠ ʨʦʟʨʦʙʠʪʠ ʘʢʪʫʘʣʴʥʠʡ ʢʘʣʝʥʜʘʨ ʧʦʜʽʡ, ʱʦ 

ʤʦʞʫʪʴ ʟʘʮʽʢʘʚʠʪʠ ʪʫʨʠʩʪʽʚ; ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʝʢʚʘʪʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʠʪʨʘʪ, ʱʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʟʘʭʦʜʘʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʻʶ ʧʦʜʽʡ; ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʝʛʫʣʷʨʥʝ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʡ; ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʟʥʠʞʝʥʥʷ ʧʦʜʘʪʢʽʚ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʙʘʟʦʚʘʥʠʭ ʥʘ ʧʦʜʽʻʚʦʤʫ ʪʫʨʠʟʤʽ; ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʽʜʛʦʪʦʚʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʡ, 

ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʣʦʛʽʩʪʠʢʠ ʜʣʷ ʢʦʞʥʦʾ ʧʦʜʽʾ, ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʾʭ ʚʜʘʣʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʛʘʨʘʥʪʫʚʘʪʠ ʙʝʟʧʝʢʫ ʪʫʨʠʩʪʽʚ ʧʽʜ 

ʯʘʩ ʫʯʘʩʪʽ ʫ ʧʦʜʽʷʭ [3]. 

ɺʠʩʥʦʚʢʠ. ʇʦʜʽʻʚʠʡ ʪʫʨʠʟʤ ʫ ʂʠʻʚʽ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʚʜʷʢʠ ʙʘʛʘʪʦʤʫ ʢʫʣʴʪʫʨʥʦʤʫ ʩʧʘʜʢʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤ 

ʧʦʜʽʷʤ, ʷʢʽ ʤʽʩʪʦ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʫʨʠʩʪʘʤ. ʆʜʥʘʢ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʨʦʙʢʫ ʧʨʠʚʘʙʣʠʚʠʭ ʧʦʜʽʡ, 

ʧʦʢʨʘʱʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʟʘʭʦʜʠ. 
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ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ ʪʘ ʙʝʟʧʝʢʫ 

ʪʫʨʠʩʪʽʚ ʧʽʜ ʯʘʩ ʧʦʜʽʡ. ʋʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʜʽʻʚʦʛʦ ʪʫʨʠʟʤʫ ʚ ʤʽʩʪʽ ʂʠʻʚʽ 

ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʛʨʦʤʘʜʩʴʢʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʙʽʟʥʝʩʦʤ ʽ ʤʽʩʮʝʚʠʤʠ 

ʚʣʘʜʘʤʠ, ʽ ʚʠʤʘʛʘʻ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʚʘʞʣʠʚʦʾ ʩʬʝʨʠ 

ʪʫʨʠʟʤʫ. 
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ʇʈʀʈʆɼʆʆʍʆʈʆʅʅɯ ʊɽʈʀʊʆʈɯɰ ɺɸʈɸʉʔʂʆɻʆ ʈɸʁʆʅʋ 

 

ʉʘʜʦʚʝʮʴ ɺʽʪʘʣʽʷ ʉʝʨʛʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ɸʥʜʨʽʡʯʫʢ ʊʘʤʘʨʘ ɺʷʯʝʩʣʘʚʽʚʥʘ 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʋʢʨʘʾʥʘ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʨʦʟʙʫʜʦʚʠ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʤʝʨʝʞʽ. ʋʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʝʨʝʜʠʪʠ ʚʩʽ ʥʝʛʘʪʠʚʥʽ ʷʚʠʱʘ ʽ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ.  

ʃʘʥʜʰʘʬʪʠ ɺʘʨʘʩʴʢʦʛʦ ʨʘʡʦʥʫ ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ. 

ʊʦʤʫ ʦʭʦʨʦʥʘ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ, ʘʙʦ ʙʣʠʟʴʢʦʛʦ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ 

ʝʢʦʩʠʩʪʝʤ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʨʘʡʦʥʫ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ, ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʥʘʷʚʥʫ ʤʝʨʝʞʫ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ɺʘʨʘʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ: ʚʠʚʯʝʥʥʷ ʪʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ɺʘʨʘʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʦ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʽʩʪʦʨʠʯʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ, ʣʽʪʝʨʘʪʫʨʥʠʡ, ʦʧʠʩʦʚʠʡ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ̔ʧʦʨʽʚʥʷʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʘʨʘʩʴʢʠʡ ʨʘʡʦʥ ʫʪʚʦʨʝʥʠʡ 19 ʣʠʧʥʷ 

2020 ʨʦʢʫ. ʈʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʅʦʚʦʩʪʚʦʨʝʥʠʡ ʨʘʡʦʥ ʦʙôʻʜʥʘʚ ʜʚʘ ʢʦʣʠʰʥʽ ʨʘʡʦʥʠ: ɺʦʣʦʜʠʤʠʨʝʮʴʢʠʡ ʪʘ 

ɿʘʨʽʯʥʝʥʩʴʢʠʡ. ʈʘʡʦʥ ʟʘʡʤʘʻ ʣʽʜʝʨʩʴʢʽ ʧʦʟʠʮʽʾ (38%) [4] ʟʘ ʨʽʚʥʝʤ ʟʘʧʦʚʽʜʥʦʩʪʽ 

ʩʝʨʝʜ ʽʥʰʠʭ ʨʘʡʦʥʽʚ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʢʽʣʴʢʽʩʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʘʡʞʝ ʚʩʽʤʘ ʢʘʪʝʛʦʨʽʷʤʠ ʇɿʌ. 

ɸ ʩʘʤʝ: ʥʘʮʽʦʥʘʣʴʥʠʤ ʧʨʠʨʦʜʥʠʤ ʧʘʨʢʦʤ, ʧʨʠʨʦʜʥʠʤʠ ʟʘʧʦʚʽʜʥʠʢʘʤʠ, 

ʟʘʢʘʟʥʠʢʘʤʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʨʝʛʽʦʥʘʣʴʥʠʤ ʣʘʥʜʰʘʬʪʥʠʤ 
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ʧʘʨʢʦʤ, ʧʘʤôʷʪʢʘʤʠ ʧʨʠʨʦʜʠ ʪʘ ʟʘʧʦʚʽʜʥʠʤʠ ʫʨʦʯʠʱʘʤʠ.ɺ ʢʽʣʴʢʽʩʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʟʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʙʦʪʘʥʽʯʥʽ). ɺʘʨʪʦ 

ʚʽʜʟʥʘʯʠʪʠ ʪʝ, ʱʦ 11 ʢʚʽʪʥʷ 2019 ʨʦʢʫ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ˉ 131 ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʅʦʙʝʣʴʩʴʢʠʡè. ʂʽʣʴʢʽʩʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʇɿʌ ʨʘʡʦʥʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʈʠʩ. 1. ʂʽʣʴʢʽʩʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ɺʘʨʘʩʴʢʦʛʦ ʨʘʡʦʥʫ 

 

ʅʘʟʚʘ ʧʘʨʢʫ çʅʦʙʝʣʽʚʩʴʢʠʡè ʧʦʭʦʜʠʪʴ ʚʽʜ ʦʟʝʨʘ ʅʦʙʝʣ, ʷʢʝ ʻ ʛʦʨʜʽʩʪʶ 

ʨʝʛʽʦʥʫ ʽ ʩʧʨʘʚʞʥʴʦʶ ʧʝʨʣʠʥʦʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ [2].  

ʉʘʤʝ ʪʫʪ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʽ ʥʝ ʧʽʜʧʘʣʠ ʧʽʜ 

ʥʠʱʽʚʥʠʡ ʚʧʣʠʚ ʣʶʜʠʥʠ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʟʥʘʭʦʜʠʪʴʩʷ 11 ʦʟʝʨ ʪʘ 5 ʨʽʯʦʢ ʟ 

ʢʨʠʰʪʘʣʝʚʦ ʯʠʩʪʦʶ ʚʦʜʦʶ. ʉʝʨʝʜ ʨʦʩʣʠʥʥʦʩʪʽ ʚʝʣʠʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʘʩʪʨʘʛʘʣ ʧʽʱʘʥʠʡ ʽ ʧʣʘʫʥ ʢʦʣʶʯʠʡ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ñʭʠʞʽò 

ʨʦʩʣʠʥʠ: ʘʣʴʜʨʦʚʘʥʜʘ ʧʫʭʠʨʯʘʩʪʘ ʪʘ ʨʦʩʠʯʢʘ ʩʝʨʝʜʥʷ. ɺ ʧʘʨʢʫ ʤʝʰʢʘʶʪʴ 

ʪʚʘʨʠʥʠ, ʩʝʨʝʜ ʷʢʠʭ ʣʝʣʝʢʘ ʯʦʨʥʠʡ, ʦʨʣʘʥ-ʙʽʣʦʭʚʦʩʪ, ʪʭʽʨ ʣʽʩʦʚʠʡ ʽ ʥʘʚʽʪʴ ʨʠʩʴ. 

ɺ̔ ʟʠʪʥʦʶ ʢʘʨʪʢʦʶ ʧʘʨʢʫ ʻ ʪʫʨʠʩʪʠʯʥʠʡ ʤʘʨʰʨʫʪ çɸʥʪʦʥʽʚʢʘ ï ɿʘʨʽʯʥʝè. 

ɿʘʚʜʷʢʠ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʡ ʢʫʨʩʫʻ ʧʘʨʢʦʤ ʣʶʜʠ ʤʦʞʫʪʴ ʧʦʙʘʯʠʪʠ 
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ʚʩʽ ʝʢʦʩʠʩʪʝʤʠ ʧʨʷʤʦ ʟ ʚʽʢʥʘ ʧʦʪʷʛʫ. ɼʘʥʠʡ ʤʘʨʰʨʫʪ ʧʨʠʚʘʙʣʶʻ ʙʘʛʘʪʦ 

ʪʫʨʠʩʪʽʚ ʟ ʽʥʰʠʭ ʢʫʪʦʯʢʽʚ ʥʘʰʦʾ ʢʨʘʾʥʠ.  

ʈʽʚʥʝʥʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ʜʚʦʭ ʨʘʡʦʥʽʚ: 

ʉʘʨʥʝʥʩʴʢʦʛʦ ʪʘ ɺʘʨʘʩʴʢʦʛʦ. ɹʫʚ ʩʪʚʦʨʝʥʠʡ 3 ʢʚʽʪʥʷ 1999 ʨʦʢʫ. ɺʽʥ ʻ ʜʨʫʛʠʤ ʚ 

ʋʢʨʘʾʥʽ ʟʘ ʚʝʣʠʯʠʥʦʶ. ɼʦ ʩʢʣʘʜʫ ʟʘʧʦʚʽʜʥʠʢʘ ʚʭʦʜʷʪʴ ʯʦʪʠʨʠ ʟʘʢʘʟʥʠʢʘ: 

ʣʘʥʜʰʘʬʪʥʠʡ çɹʽʣʦʦʟʝʨʩʴʢʠʡè, ʟʘʛʘʣʴʥʦʟʦʦʣʦʛʽʯʥʠʡ çʇʝʨʝʙʨʦʜʽʚʩʴʢʠʡè, 

ʙʦʪʘʥʽʯʥʠʡ çʉʠʨʘ ʇʦʛʦʥʷè ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ çʉʦʤʠʥʝè [5].  

ɿʘʧʦʚʽʜʥʠʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʩʽʤʘ ʪʠʧʘʤʠ ʙʦʣʽʪ ʫʢʨʘʾʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ: 

ʧʝʨʝʙʨʦʜʠ, ʩʠʨʘ ʇʦʛʦʥʷ, ʩʦʤʠʥʝ, ʙʽʣʦʦʟʝʨʩʴʢʘ. ʈʦʩʣʠʥʥʽʩʪʴ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʘ ʽ 

ʩʚʦʛʦ ʯʘʩʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ ʣʴʦʜʦʚʠʢʘ. ʎʝ ʨʝʣʽʢʪʦʚʽ ʚʠʜʠ 

ʰʝʡʭʮʝʨʽʾ ʙʦʣʦʪʥʦʾ, ʭʘʤʝʜʘʬʥʠ ʯʘʰʝʯʢʦʚʦʾ, ʤʦʣʦʜʠʣʴʥʠʢʘ ʦʟʝʨʥʦʛʦ, ʚʝʨʙ 

ʣʘʧʣʘʥʜʩʴʢʦʾ ʽ ʯʦʨʥʠʯʥʦʾ, ʭʘʨʠ ʚʠʪʦʥʯʝʥʦʾ ʪʘ ʽʥʰʠʭ (ʨʠʩ. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʈʽʚʥʝʥʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ [5] 

 

ʈʽʚʥʝʥʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ ʟʘʡʤʘʻʪʴʩʷ ʽ ʝʢʦʣʦʛʽʯʥʦ 

ʧʨʦʩʚʽʪʥʠʮʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʮʝʥʪʨʫ ʻ: 

ʧʦʩʪʽʡʥʽ ʝʢʩʢʫʨʩʽʾ ʧʦ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʝʞʢʘʤ, ʤʫʟʝʶ ʧʨʠʨʦʜʠ; ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʭʦʚʥʠʭ ʟʘʭʦʜʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʽ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʠʭ ʰʢʦʣʷʨʽʚ; 
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ʨʦʙʦʪʘ ʥʘʜ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʨʦʙʦʪʘʤʠ; ʧʨʦʚʝʜʝʥʥʷ ʩʝʤʽʥʘʨʽʚ, ʢʦʥʬʝʨʝʥʮʽʡ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ; ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʤʽʩʪʫ; ʩʧʽʚʧʨʘʮʷ ʪʘ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʟ ʫʩʪʘʥʦʚʘʤʠ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ [5, 3]. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʪʚʝʨʜʦ ʩʢʘʟʘʪʠ, ʱʦ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʝʬʝʢʪʠʚʥʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʘ 

ʜʽʷʣʴʥʽʩʪʴ. ʉʚʽʜʯʝʥʥʷʤ ʮʴʦʛʦ ʻ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ, ʘ ʪʘʢʦʞ ʥʝʱʦʜʘʚʥʦ ʩʪʚʦʨʝʥʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʘʨʢ, ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ 

ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʄʘʢʦʚʝ ʙʦʣʦʪʦè ʽ ʧʨʘʣʽʩʦʚʽ ʧʘʤôʷʪʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

çʂʨʫʰʠʥʠè, çʃʠʧʥʦè, çʏʫʙʠʥʦè, çʅʦʩʦʚ ʣʽʩè, çɺʽʣʴʭʦʚʘè, çʄʘʪʨʫʥʘè, 

çɹʦʨʦʚʘè [1]. ʈʦʟʰʠʨʝʥʥʷ ʤʝʞ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʇɿʌ ʜʘʩʪʴ ʟʤʦʛʫ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʟʙʝʨʝʛʪʠ ʫʥʽʢʘʣʴʥʽ ʪʘ ʨʽʜʢʽʩʥʽ ʚʠʜʠ ʬʣʦʨʠ ʽ ʬʘʫʥʠ.  
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Introduction.  Mobile direct-prospecting technology for frequency-resonance 

processing of satellite images and photographs [3] in 2019-2023 was tested on large 

areas and local sites, promising for the detection of accumulations of hydrocarbons, 

natural hydrogen, ore minerals and water [4-8]. The results of experimental studies 

conducted in various regions of the globe allow us to state that the use of super 

mobile technology during the searching for deposits of combustible and ore minerals 

of various types in combination with traditional geophysical methods will 

significantly speed up the exploration process and reduce financial costs for its 

implementation. This report presents the results of the direct-prospecting methods 

testing in the areas of accumulations of helium and natural hydrogen searching in the 

state of Arizona. 

Research methods. Experimental reconnaissance studies are carried out using 

low-cost direct-prospecting technology, including modified methods of frequency 

resonance processing and decoding of satellite images and photographs, vertical 

electric-resonance sounding (scanning) of the cross-section and the method of 
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integral assessment of the prospects for oil and gas (ore) potential of large 

prospecting blocks and local areas [3]. The individual components of the technology 

used are developed on the principles of the ñsubstanceò paradigm of geophysical 

research, the essence of which is the search for a specific (required in each case) 

substance. The developed methods are based on the standing electric waves, 

discovered by Nikola Tesla in 1899 in the deep horizons of the Earth. In modified 

versions of the methods of frequency-resonance processing of satellite images and 

photographs, as well as vertical sounding (scanning) of the cross-section, existing 

databases (sets, collections) of sedimentary, metamorphic and igneous rocks 

(http://rockref.vsegei.ru/petro/), minerals and chemical elements are used. The 

peculiarities and potentialities of the methods used, as well as the technique of 

instrumental measurements carrying out, are described in more detail in [3-8]. 

In the process of performing experimental studies of a reconnaissance or 

detailed nature (carrying out instrumental measurements!) within the blocks and areas 

of the survey, the following sequence of procedures (graphs) for processing an 

individual satellite image (or its local fragment) is used. 

1. The procedure for fixing responses (signals) from the surface at the 

frequencies of the following set of substances: oil, condensate, gas, amber, bacteria 

(methane-oxidizing bacteria, the populations of which are analyzed in the method of 

microbiological exploration for oil and gas by MicroPro GmbH), oil shale, gas 

hydrates, ice, coal, anthracite, hydrogen, living (deep) water, dead water, diamonds, 

potassium magnesium salt, sodium chloride salt. 

2. Graph of registration of responses from the groups of sedimentary, 

metamorphic and igneous rocks that make up the cross-section. 

3. Procedure for determining the presence in survey area of deep channels 

(volcanoes), filled with various groups of rocks; assessment of depths of the roots of 

volcanoes location. 

5. Graph for determining groups of rocks (or individual samples of groups), 

from which signals are recorded at frequencies of oil, condensate, gas and water 

(deep, live). 
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6. The procedure for recording responses of oil, condensate, gas and 

phosphorus at the surface (depth) of 57 km - the boundary of the synthesis of 

hydrocarbons and amber in deep channels (volcanoes), filled with certain groups of 

rocks. 

7. Graph of signals registration from water (deep, live) on the surfaces of 11, 

46, 57, 68 km - the predicted boundaries of water synthesis in volcanoes of a certain 

type. 

8. The procedure for scanning a cross-section with different steps from the 

surface up to 15 km to determine the depth intervals, within which responses are 

recorded at the resonant frequencies of oil, condensate, and gas. Refinement of the 

depths of location of the most promising for hydrocarbons intervals of cross-section 

during additional scanning with a finer step. 

9. Graph for assessing the depth of the upper boundary (edge) of basalts, as 

well as the depths of the beginning of fixing responses at the resonant frequencies of 

hydrogen and living (healing) water from basalts. It is implemented in case of fixing 

responses from the 6th group of igneous rocks (basalts) on the surveyed area. 

10. Procedure for determining the depths of occurrence of the upper edge of 

kimberlites, as well as the depth interval within which responses at diamond 

frequencies are recorded. It is implemented when establishing the presence of signals 

from the 11th group of igneous rocks (kimberlites) in the survey area. 

Taking into account the reconnaissance nature of the studies performed, the 

described set of separate procedures for processing satellite images and photographs 

was not implemented in full in all surveyed areas. 

Results of investigations. Geological and geophysical studies aimed at 

prospecting and extracting natural hydrogen and helium in the Holbrook Basin 

(Arizona) are carried out by the Canadian company Desert Mountain Energy (DME) 

[1]. Various documents on the Company's website provide a diagram of the map of 

exploration areas (Fig. 1), a satellite image of the territory showing the position of 

drilled exploration wells (Fig. 4), as well as photographs of individual sites of work 

and well drilling (Fig. 7). 
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During preparation for instrumental measurements with satellite images and 

photographs from the survey area using, a small number of experiments were 

performed with helium samples (Fig. 2a-d). Traditionally, when carrying out 

instrumental measurements, photographs of samples of chemical elements from the 

D. Mendeleev table are used, including a photograph of a helium sample in Fig. 2a. 

In the process of comparing the photograph of the helium sample in Fig. 2a 

with each of the photographs of the helium samples in Fig. 2b-d separately, the 

common signals were received, which indicates the correctness of using a helium 

sample from the D. Mendeleev table (Fig. 2a) for instrumental measurements. 

We also note that when comparing the photograph of helium in Fig. 2a with a 

photograph of the spectral lines of helium (Fig. 3), the common signal was not 

recorded for 90 s of instrumental measurements. Subsequently, the photograph of the 

spectral lines of helium was not used in the research. 

In the process of instrumental measurements, a photograph of the salt samples 

in Fig. 2e was also used. 

At the initial stage of instrumental work, a limited number of measurement 

procedures were performed in an accelerated mode using a satellite image in Fig. 6, 

photographs in Fig. 7, and photographs of helium (Fig. 2a) and salt (Fig. 2e) samples. 

 

Fig. 1. Map-scheme of the location of exploration sites of Desert Mountain 

Energy company [1]. 
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During frequency-resonance processing of a satellite image of a large area in 

Fig. 6, signals were recorded from surface at frequencies of 6th (basalts) group of 

igneous rocks and hydrogen with red phosphorus at 16 seconds of instrumental 

measurements. 

When processing photographs of areas in Fig. 7 following results were 

obtained: 

a) responses were recorded from the surface at the frequencies of the 6th 

(basalt) group of igneous rocks and hydrogen with red phosphorus; a common signal 

with salt was not received during 90 s of measurements; 

b) when processing the entire image, the total signal with salt was not recorded 

during 90 s of measurements; on the fragment of the image in the upper rectangle, 

responses are recorded at the frequencies of basalts and hydrogen with red 

phosphorus; using a fragment of a photograph below the rectangle, signals were 

recorded at the frequencies of the 8th (dolomite) group of sedimentary rocks; 

     

a) b) c) d) e) 

Fig. 2. Photographs of helium (a-d) and salt (e) samples, which were used in the 

process of instrumental measurements. a - from the table of chemical elements 

of D. Mendeleev; d - liquid helium. 

 

 

Fig. 3. Photographs of helium spectral lines. 
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a) 

 

b) 

 

c) 

 

Fig. 4. Satellite image of the 

territory with search areas and 

wells [1]. 

Fig. 5. 

Wells. 

Fig. 6. Satellite image of the 

territory with search areas. 

 

 

   

a) b) c) 

   

d) e) f) 

Fig. 7. Photographs of sites from the territory of reconnaissance survey [1]. 

 

c) signals were recorded from surface at frequencies of 8th (dolomites) group 

of sedimentary rocks; a common signal with salt was absent during 90 s of 

measurements; 

d) signals were recorded from the surface at frequencies of 9th (marl) group of 

sedimentary rocks; a common signal with salt was absent during 90 s of 

measurements; 
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e) signals were recorded from surface at frequencies of 8th (dolomites) group 

of sedimentary rocks; a common signal with salt was absent during 90 s of 

measurements; 

f) signals were recorded from surface at frequencies of 10th (siliceous) group 

of sedimentary rocks; a common signal with salt was absent during 90 s of 

measurements. 

Since no responses at helium frequencies were recorded in the accelerated 

mode of satellite images and photographs processing, at the second stage of 

experimental work, instrumental measurements were carried out taking into account 

the time factor. 

During frequency-resonance processing of a satellite image of a large area with 

wells in Fig. 4 from the surface, the common signal at the frequencies of salt and 

helium was recorded from 45 s, and only at the frequencies of helium, from 36 s. 

Using satellite images of local areas with wells (Fig. 5), the following results 

were obtained: 

a) signals at the frequencies of salt, helium, as well as salt and helium together 

are not received during 90 s of measurements; 

b) signals at the frequencies of salt, helium, and also salt and helium together 

were not received again during 90 s of measurements; 

c) signals at the frequencies of salt, helium, as well as salt and helium together 

were recorded at 10, 7 and 13 seconds of instrumental measurements, respectively. 

On Figure 8 is a photograph of a 

site with a commemorative sign 

indicating the location of the helium 

accumulations discovery in the Dexter, 

Kansas area. In the process of 

instrumental measurements using this 

photograph, signals at the frequencies of 

salt and helium were recorded at 10 and 9 

seconds of instrumental measurements, 

 

Fig. 8. A memorial sign indicating the 

discovery of helium in the Dexter area 

(Kansas) [2]. 
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respectively. When processing using a fragment of a photograph in a rectangular 

contour, the total signal at the frequencies of helium and salt was recorded at the 10th 

second of measurements. 

Brief comments and conclusion. Let us pay attention once again to the fact 

that a limited number of measuring procedures was performed on the surveyed area. 

In particular, when satellite images and photographs processing, no cross-section 

scanning methods were used to determine the depths and thicknesses of rock 

complexes and gas-bearing reservoirs.  

During frequency-resonance processing of the area satellite image, as well as 

photographs of some sites, responses at the frequencies of basalts and hydrogen with 

red phosphorus were recorded in an accelerated manner. Numerous results of 

surveying the areas of location of basalt volcanic complexes and zones of visible 

hydrogen degassing [6-8] allow us to conclude that when additional detailed studies 

are carried out on the area of the experimental work using mobile direct-prospecting 

technology, areas of natural hydrogen accumulation can be localized, and depths of 

their location can also be determined. The results of detailed studies will be useful for 

choosing the optimal locations of exploration wells for natural hydrogen. 

The results of processing satellite images and photographs in a detailed mode, 

taking into account the time factor, allow us to conclude that direct-prospecting 

technology can be used to detect and localize helium accumulations in cross-sections 

of the studied areas and sites. 

The following comments should be added to the results of a small number of 

instrumental measurements in order to fix responses at helium frequencies. 

The absence of signals at helium frequencies during measurements in the 

accelerated mode (without taking into account the time factor) may be due to its 

small (insignificant) content in the reservoirs of cross-section. 

Instrumental measurements, taking into account the time factor, were carried 

out only for 90 s. It would be expedient to carry out a certain number of experiments 

in the areas of searches for helium accumulations in order to perform measurements 

over longer (up to 3-5 minutes) time intervals. 
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It should also be noted that the information content and reliability of the results 

of applying frequency-resonance methods in areas for helium accumulations 

searching can be increased by using an improved technique for instrumental 

measurements - recording responses at helium frequencies at various depths (up to 10 

km, for example). 

As a result of the experimental studies carried out, additional facts were 

obtained in favor of the presence of helium in volcanic complexes, filled with salt. In 

the future, salt volcanoes may be one of the criteria for helium prospecting. 

And we also focus on one fundamentally important point. The experiments 

performed using photographs of several helium samples, as well as photographs of its 

spectral lines, once again allow us to state that the use of frequency spectra of 

chemical elements, minerals, sedimentary and igneous rocks in the developed direct 

prospecting technology is more preferable and expedient than the values of individual 

frequencies or spectral lines. The use of frequency spectra in technologies and 

methods of satellite images and photographs frequency-resonance processing 

significantly increases the information content, richness and reliability of the final 

processing results.  

In conclusion, we note once again that it is expedient to use mobile direct 

prospecting methods and technologies for minerals of various types searching 

(natural hydrogen and helium including), the deep structure of structural objects on 

Earth studying, as well as searching for and localizing sites and local zones of 

migration of polluting the environment harmful gases into the atmosphere of the 

planet.  
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Introduction.  To demonstrate the operability and efficiency of direct 

prospecting methods for satellite images and photographs frequency-resonance 

processing [6] a purposeful survey of areas and local sites in various regions of the 

world is carried out [7-12]. The survey within areas of exploratory wells drilling is 

also carried out in order to develop and improve the methodology of instrumental 

measurements conducting, taking into account the peculiarities of the geological 

structure of blocks, local areas and drilling sites. In some areas of drilling, 

instrumental measurements are carried out additionally (repeatedly) if the results of 

the first stage of work differ significantly from the results of drilling. The theses 

present the results of experimental investigation to study the possibility of using the 

methods of images frequency-resonance processing for additional interpretation of 

seismic sections when prospecting conducting for hydrocarbons, natural hydrogen 

and ore minerals. 

Research methods. Experimental reconnaissance studies are carried out using 

low-cost direct-prospecting technology, including modified methods of frequency 

resonance processing and decoding of satellite images and photographs, vertical 

electric-resonance sounding (scanning) of the cross-section and the method of 

integral assessment of the prospects for oil and gas (ore) potential of large 

prospecting blocks and local areas [6]. The individual components of the technology 

used are developed on the principles of the ñsubstanceò paradigm of geophysical 
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research, the essence of which is the search for a specific (required in each case) 

substance. The developed methods are based on the standing electric waves, 

discovered by Nikola Tesla in 1899 in the deep horizons of the Earth [4, 5]. In 

modified versions of the methods of frequency-resonance processing of satellite 

images and photographs, as well as vertical sounding (scanning) of the cross-section, 

existing databases (sets, collections) of sedimentary, metamorphic and igneous rocks 

(http://rockref.vsegei.ru/petro/), minerals and chemical elements are used. The 

peculiarities and potentialities of the methods used, as well as the technique of 

instrumental measurements carrying out, are described in more detail in [6-12]. 

Unlike classical geophysical methods, the methods used make it possible in 

each specific case to fill the cross-section under study with the complexes of 

sedimentary, metamorphic and igneous rocks present in it, as well as to determine in 

the first approximation (and refine at the stages of detailing) the intervals of cross 

section that are promising for the detection of combustible and ore minerals, 

immediately, in the process of measurements (registration of signals) by the 

developed instrumentation and measuring devices (i.e. without additional stages of 

modeling and geological interpretation of the results of instrumental measurements). 

In this article, as well as in other published materials, the emphasis is mainly on 

measurement results presentation.  

We also note that the developed technology uses the frequency-resonant 

principle of the useful signalsô registration [3]. Satellite images or photographs of 

research objects, as well as photographs of rock samples, minerals and chemical 

elements, are, in principle, antinodes of standing electric waves, discovered by Nikola 

Tesla in 1899 in the deep horizons of the Earth [4, 5].  

When carrying out instrumental measurements using the developed 

computerized complexes, the spectra of satellite or photographic images of objects 

studied are sequentially compared with the spectra of rock samples, the desired 

minerals and chemical elements. In the process of comparison, the measuring unit 

registers resonances (electromagnetic responses), which make it possible to draw a 

conclusion about the presence (absence) of specific rocks, the desired minerals and 
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chemical elements in the cross-section of the object of study. Such features of the 

developed methods of satellite images processing and decoding are the basis for the 

use of the terms "frequency-resonance technology" ("frequency-resonance methods"). 

The processing of satellite images and photographs is carried out in laboratory 

conditions, without organizing and conducting field geological and geophysical 

studies. This provides an opportunity to quickly conduct research in any region of the 

globe, and, consequently, developing technology is super-mobile. 

Taking into account the reconnaissance nature of the studies performed, the 

described set of separate procedures for processing satellite images and photographs 

was not implemented in full in all surveyed areas. 

Results of experimental investigations. New features of instrumental 

measurements. Recently, when conducting surveys using the technology of satellite 

and photo images frequency-resonance processing within areas of exploratory wells 

drilling, the methodology of instrumental measurements conducting has been 

significantly improved. It is necessary to focus attention on the following features. 

During conducting a survey of prospecting areas in a detailed mode, it is 

advisable to carry out instrumental measurements for hydrocarbons (oil, gas, 

condensate), taking into account a relatively long interval (more than three minutes) 

of time. 

During investigation conducting, it is also necessary to carry out instrumental 

measurements in order to fix responses from hydrocarbons at different depths (up to 

7-10 km) from the upper part of the cross-section. This procedure will determine 

(approximately) the interval of cross-section with hydrocarbons. And the subsequent 

procedure of this interval scanning with a small step (from bottom to top, or from top 

to bottom) will make it possible to determine the depths and thicknesses of oil and 

gas saturated reservoirs (including those with non-commercial hydrocarbon 

volumes).  

Examples of seismic sections frequency-resonance processing. For assessing 

the possibility of seismic sections additional using for frequency-resonance 

processing the experimental studies of following character were conducted.  
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Seismic section through Ngamia-1 well (Fig. 2) [1]. During frequency 

resonance processing of photo image in Fig. 2, signals of oil, gas condensate, gas, 

yellow phosphorus, as well as the 7th (limestone) group of sedimentary rocks were 

recorded. 

Photograph of Ngamia-1 well drilling site (Fig. 1) [2].  During frequency 

resonance processing of the site photograph, signals were recorded at the frequencies 

of oil, gas condensate, gas, methane-oxidizing bacteria, yellow phosphorus, as well as 

the 7th (limestone) group of sedimentary rocks. 

  

Fig. 1. Ngamia-1 oil discovery in 

Kenya Rift Basin [2]. 

Fig. 2. Seismic cross-section through 

Ngamia-1 well [1]. 

Baobab-1 structural uplift. Structural uplift Baobab in Cabora Bassa Basin was 

mapped by seismic surveys [1]. As a result of superimposing the contours of these 

structures on a satellite image, an image of the Baobab-1 structure location was 

prepared for processing (Fig. 3). The instrumental measurements of this image were 

conducted at October 12, 2022.  

During frequency-resonance processing of the satellite image of the area with 

the Baobab-1 structure (Fig. 3) in the detailed mode, signals at the frequencies of oil, 

gas condensate and gas were not recorded for 90 s of instrumental measurements. 

Responses at the frequencies of methane-oxidizing bacteria were not recorded during 

60 s of measurements.  

Signals from the 10th group of sedimentary (siliceous) rocks were recorded 

https://www.kenyaengineer.co.ke/wp-content/uploads/2018/06/Ngamia-1-oil-discovery-in-Kenya-Rift-Basin.jpg
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from the surface. By scanning the cross-section, responses from siliceous rocks were 

recorded from the intervals of 70-1587 m and 1660-5200 m. From the interval of 

1590-1658 m, responses from the 8th (dolomites) group of sedimentary rocks were 

obtained.  

Conclusion. The drilled wells within the Baobab-1 structure will be dry! 

Seismic section through Baobab-1 projected well (Fig. 4) [1]. Given the 

similarity of the two sections on Figs. 2 and 4, experts predict the discovery of 

hydrocarbon deposits in the Baobab-1 well. During frequency-resonance processing 

of a seismic section photograph through Baobab structural uplift (Fig. 4), signals at 

the frequencies of oil, gas condensate and gas were not recorded. Responses of the 

8th (dolomite) and 10th (siliceous) groups of sedimentary rocks were recorded at 40 s 

and 5 s instrumental measurements, respectively. 

  

Fig. 3. Satellite image of the 

Baobab-1 structure location. 

Fig. 4. Seismic cross-section through 

Baobab-1 well [1]. 

 

Photograph of the Mukuyu-2 well drilling site (Fig. 5) [1]. A photograph of the 

drilling site for the second exploratory well Mukuyu-2 is shown in Fig. 5. During 

frequency-resonance processing of an image from the surface, signals were recorded 

at frequencies of the 9th (marls) group of sedimentary rocks, as well as the 11th 

(kimberlites and lamproites) group of igneous rocks. Signals at oil frequencies were 

not recorded for 5 minutes of instrumental measurements, but at diamond frequencies 
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they began to be recorded from 36 seconds. 

The general signal at the frequencies of diamonds (Fig. 9) and kimberlites 

(Fig. 7) within the well drilling site (Fig. 5) was recorded in the form of an interlayer 

in the depth range of 860-1029 m. Outside the drilling site, the depths of general 

signals recording may be different. 

Seismic section through the Mukuyu-2 projected well (Fig. 6) [1]. During 

frequency resonance processing of a photograph of a seismic section through a well 

(Fig. 6), responses at diamond frequencies were recorded at 20 seconds of 

instrumental measurements, but at gas frequencies they were not recorded during 5 

minutes of measurements. Signals at the frequencies of marls (Fig. 8) and kimberlites 

(Fig. 7) began to be recorded from 3 s of measurements. 

When processing the entire photograph of the section with a fragment cut out 

in a rectangular contour, responses at the frequencies of kimberlites began to be 

recorded from 7 s of instrumental measurements, and at frequencies of marls they 

were not recorded for 90 s of measurements. 

During processing a small fragment of a photograph of seismic section only in 

a rectangular contour, responses at kimberlite frequencies began to be recorded from 

34 s of instrumental measurements, and at marl frequencies from 3 s of 

measurements.  

  

Fig. 5. Photograph of the Mukuyu-2 

well drilling site [1].  

Fig. 6. Design trajectory of Mukuyu-2 

well on the seismic cross-section [1]. 
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Fig. 7. 11th group of igneous 

rocks (kimberlites and 

lamproites) 

Fig. 8. 9th group of 

sedimentary rocks (marls). 

Fig. 9. Photo 

of a diamond 

sample. 

Seismic section along one of profiles (Fig. 10) [1]. During the joint frequency 

resonance processing of seismic section in Fig. 10 together with the groups of rocks 

used, common signals were obtained with the 9th (marl) group of sedimentary rocks 

(Fig. 8), the 11th (kimberlites and lamproites) group of igneous rocks (Fig. 7), as well 

as the 12th (carbonatites) and 13th (granulites) groups of metamorphic rocks. Such 

processing results indicate that some rocks from the listed groups are present in the 

cross-section along the profile. 

 

Fig. 10. Seismic section along one of profiles, received in 2023 [1]. 

 

Main conclusions. An improved technique of instrumental measurements 

carrying out during frequency-resonance processing of satellite images of large 

blocks and local areas significantly increases the reliability and information content 

of the resulting materials. The use of this technique makes it possible to determine 

with high accuracy the depth and thickness of oil and gas-saturated formations, 
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including those with non-commercial volumes of oil and gas. 

Additional experimental reconnaissance studies within the exploration block in 

the Cabora Bassa Basin generally support the previously made conclusions: the 

probability of deposits with commercial volumes of oil and gas detecting in drilled 

wells is close to zero. Additional research also confirms the feasibility of carrying out 

additional work within the block in order to search for kimberlite volcanic structures 

with diamond mineralization. 

Seismic sections through prospective structures, correctly constructed and 

presented, are informative for frequency-resonance processing and can be used to 

additionally confirm the results of processing satellite images and photographs of 

survey areas. 

The results of experimental studies conducted show also that the super-mobile 

direct-prospecting technology used makes it possible to significantly speed up and 

optimize (cheapen) the exploration process for hydrocarbons, natural hydrogen, ore 

minerals and water.  
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ɿʅɸʏɽʅʅʗ ɻɽʆʌɯɿʀʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ ʇʈʀ ʇʆʐʋʂɸʍ 

ʇɯɼɿɽʄʅʀʍ ɺʆɼ ɺ ʋʄʆɺɸʍ ʋʂʈɸɰʅʉʔʂʆɻʆ ʑʀʊɸ 

 

ʇʽʛʫʣʝʚʩʴʢʠʡ ʇʝʪʨʦ ɻʥʘʪʦʚʠʯ, 

ʜ.ʛʝʦʣ.ʥ., ʛʦʣʦʚʥʠʡ ʛʝʦʬʽʟʠʢ ʝʢʩʧʝʜʠʮʽʾ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʛʝʦʬʽʟʠʯʥʘ ʝʢʩʧʝʜʠʮʽʷ çɼʥʽʧʨʦʛʝʦʬʽʟʠʢʘè 

 

ɺʩʪʫʧ. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ (ʋʑ) ʻ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʪʨʽʱʠʥʫʚʘʪʦʾ ʟʦʥʠ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʽ ʘʥʽʟʦʪʨʦʧʥʽʩʪʶ. ʇʦʨʷʜ ʟ ʽʥʰʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʪʫʧʽʥʴ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʯʠʥʠʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʚʦʜʦʟʙʘʛʘʯʝʥʽʩʪʴ 

ʧʦʨʽʜ. ʋ ʟʚôʷʟʢʫ ʟ ʚʽʜʤʽʯʝʥʠʤ, ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʨʦʟʚʠʪʢʫ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʦʰʫʢʦʚʠʭ ʦʟʥʘʢ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʜʽʣʷʥʦʢ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʠʪʘʥʴ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ʎʽʣʴ ʨʦʙʦʪʠ. ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʛʝʦʬʽʟʠʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ çɼʥʽʧʨʦʛʝʦʬʽʟʠʢʘè 

ʧʨʠ ʧʦʰʫʢʘʭ ʧʨʽʩʥʠʭ ʚʦʜ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [1-3, 5, 6].  

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʜʚʦʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʚʱʝʶ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ ʧʝʨʰʠʭ ʤʝʪʨʽʚ ʜʦ ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ [1, 2], ʟʘʣʷʛʘʶʯʠʭ ʥʘ 

ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʦʩʦʙʣʠʚʦʩʪʽ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʝʨʠʪʦʨʽʾ, ʧʦʚôʷʟʘʥʫ ʟ ʥʘʷʚʥʽʩʪʶ ʜʚʦʭ ʪʠʧʽʚ ʢʦʣʝʢʪʦʨʽʚ. ʋ ʚʝʨʭʥʴʦʤʫ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʦʚʝʨʩʽ ï ʚ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʧʝʨʝʚʘʞʥʠʤ ʷʚʣʷʻʪʴʩʷ ʧʦʨʦʚʠʡ 

ʪʠʧ ʢʦʣʝʢʪʦʨʘ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʠʧʫ ʧʣʘʩʪʦʚʠʭ, ʚ ʤʝʞʘʭ ʋʑ ʥʝʚʝʣʠʢʝ, ʯʝʨʝʟ ʥʝʚʠʪʨʠʤʘʥʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ, ʥʝʟʥʘʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʽ ʥʠʟʴʢʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʦʚʤʽʩʥʠʭ 

ʧʦʨʽʜ [4, 7, 9]. 

ɼʦʩʚʽʜ ʨʦʙʽʪ ʧʝʨʝʢʦʥʫʻ, ʱʦ ʥʝ ʚʩʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʨʦʟʢʨʠʚʘʶʯʽ ʽʥʪʝʥʩʠʚʥʦ ʪʨʽʱʠʥʫʚʘʪʽ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ, ʚʠʷʚʣʷʶʪʴʩʷ 
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ʚʦʜʦʟʙʘʛʘʯʝʥʠʤʠ [3]. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʣʷʪʠ ʪʘʢʽ ʛʝʦʣʦʛʦ-ʛʽʜʨʦʣʦʛʽʯʥʽ ʽ 

ʛʝʦʬʽʟʠʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʧʦʨʷʜ ʟ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʣʷ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʧʽʜʚʠʱʝʥʦʾ 

ʦʙʚʦʜʥʝʥʦʩʪʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ.  

ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʠ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 

ʨʦʙʦʪʘʭ ʚ ʫʤʦʚʘʭ ʋʑ. ʇʨʠ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʥʘ ʧʠʪʥʽ 

ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʚ ʫʤʦʚʘʭ ʋʑ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʬʽʟʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʤʝʪʦʜʘʤʠ ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʠ, ʛʨʘʚʽʦʨʦʟʚʽʜʢʠ, 

ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʠ ʽ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ [1, 2, 8, 9]. 

ʄʘʛʥʽʪʦʨʦʟʚʽʜʢʘ ʧʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʦʩʪʝʞʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʦʨʽʜ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʟʦʥ 

ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʧʨʠʣʝʛʣʠʭ ʧʝʨʝʚʘʞʥʦ ʜʦ ʜʦʣʠʥ ʨʽʯʦʢ ʽ ʙʘʣʦʢ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʚʠʚʯʘʶʪʴʩʷ ʪʘʢʽ ʘʥʦʤʘʣʽʾ ʽ ʝʣʝʤʝʥʪʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʷʢ 

ʣʽʥʽʡʥʽ ʟʦʥʠ ʚʝʣʠʢʠʭ ʛʨʘʜʽʻʥʪʽʚ, ʣʽʥʽʡʥʽ ʽ ʩʤʫʛʦʚʽ ʟʦʥʠ ʤʽʥʽʤʫʤʽʚ, ʟʦʥʠ 

ʧʦʨʫʰʝʥʴ ʽ ʚʪʨʘʪʠ ʢʦʨʝʣʷʮʽʾ ʘʥʦʤʘʣʽʡ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʽʩʥʫʶʪʴ ʧʝʨʝʜʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʩʪʝʞʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʢʨʠʩʪʘʣʽʯʥʠʭ 

ʧʦʨʽʜ, ʘ ʪʘʢʦʞ ʪʨʽʱʠʥʫʚʘʪʠʭ ʽ ʪʝʢʪʦʥʽʯʥʠʭ ʦʩʣʘʙʣʝʥʠʭ ʟʦʥ ʚ ʤʘʩʠʚʘʭ ʧʦʨʽʜ, 

ʚʠʷʚʣʝʥʥʷ ʦʙʣʘʩʪʝʡ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʧʫʭʢʠʭ ʫʪʚʦʨʝʥʴ, ʦʜʥʘʢ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʚʘʻ ʥʝʦʜʥʦʟʥʘʯʥʦʶ.  

ʇʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʨʘʚʽʤʘʛʥʽʪʥʠʭ ʜʘʥʠʭ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʚʢʘʟʘʥʽ 

ʤʝʪʦʜʠ ʚ ʫʤʦʚʘʭ ʋʑ ʚʽʜʦʙʨʘʞʘʶʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʨʝʚʥʽ ʩʪʨʫʢʪʫʨʠ 

ʬʫʥʜʘʤʝʥʪʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʰʫʢʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʊʦʤʫ, ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʤʝʪʦʜʽʚ ʚʽʜʽʛʨʘʶʪʴ ʜʦʧʦʤʽʞʥʫ ʨʦʣʴ ʧʨʠ ʧʦʰʫʢʦʚʦ-

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ. ɹʘʟʫʶʪʴʩʷ ʚʦʥʠ ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʟʡʦʤʦʢ 

ʤʘʩʰʪʘʙʫ 1:50 000 ï 1:25 000, ʚʠʢʦʥʘʥʠʭ ʧʨʠ ʛʝʦʣʦʛʽʯʥʦʤʫ ʢʘʨʪʫʚʘʥʥʽ [10].  

ɽʣʝʢʪʨʦʨʦʟʚʽʜʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʤʦʜʠʬʽʢʘʮʽʷʭ: 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʟʦʥʜʫʚʘʥʴ ɺɽɿ, ɺɽɿ-ɺʇ, ʽʥʦʜʽ ʧʨʦʬʽʣʶʚʘʥʥʷ ʉɽʇ 
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(ʨʘʥʽʰʝ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʤʦʜʠʬʽʢʘʮʽʷʭ ʉɽʇ, ʂɽʇ, ɼɽʇ); ʘʫʜʽʦ 

ʤʘʛʥʽʪʦʪʝʣʫʨʽʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɸʄʊɿ); ʧʨʠʨʦʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ (ʇʇ), 

ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ (ʇɯɽʄʇɿ); 

ʝʣʝʢʪʨʦʪʦʤʦʛʨʘʬʽʾ.  

ʄʝʪʦʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʚ ʤʦʜʠʬʽʢʘʮʽʾ 

ʚʠʢʣʠʢʘʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ. ɽʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʤʝʪʦʜʦʤ ɺɽɿ ï ɺʇ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʽ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʛʝʦʝʣʝʢʪʨʠʯʥʦʛʦ ʨʦʟʨʽʟʫ ʪʘ 

ʚʠʚʯʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʛʝʦʬʽʟʠʯʥʠʤʠ ʪʘ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʨʦʬʽʣʴʥʽ ʨʦʙʦʪʠ ʤʝʪʦʜʦʤ ɺɽɿ ï ɺʇ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘ ʫʩʽʭ 

ʧʦʰʫʢʦʚʠʭ ʜʽʣʷʥʢʘʭ ʨʦʙʽʪ ʟʘ ʤʝʨʝʞʝʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʤʝʪʨʠʯʥʦʾ 

ʯʦʪʠʨʴʦʭʝʣʝʢʪʨʦʜʥʦʾ ʫʩʪʘʥʦʚʢʠ ɸ
1
 ʄN ɺ ʟ ɸɺ/2=3; 4,5; 6; 9; 15; 25; 40; 65; 100; 

150; 200; 250ʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʧʦʨʦʜʠ ʟʘ ʣʽʪʦʣʦʛʽʯʥʠʤ 

ʩʢʣʘʜʦʤ.  

ʇʘʨʘʤʝʪʨʠʯʥʽ ʨʦʙʦʪʠ ʤʝʪʦʜʦʤ ɺɽɿ ï ɺʇ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʪʦʯʢʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʧʦʰʫʢʦʚʠʭ ʜʽʣʷʥʢʘʭ (ʙʽʣʷ ʩʚʝʨʜʣʦʚʠʥ). 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʨʦʙʦʪʠ ʤʝʪʦʜʦʤ ɺɽɿ ï ɺʇ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʦʰʫʢʦʚʠʭ ʜʽʣʷʥʢʘʭ ʫ 

4-ʝʭ ʘʟʠʤʫʪʘʭ ʥʘ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʷʢʽʩʪʶ ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʴʩʷ 

ʰʣʷʭʦʤ ʥʝʟʘʣʝʞʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ.  

ʄʝʪʦʜ ʝʣʝʢʪʨʦʧʨʦʬʽʣʶʚʘʥʥʷ. ɽʇ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 

ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʥʴʥʠʭ ʨʦʙʽʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʻʪʴʩʷ 

ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʜʽʣʷʥʦʢ ʨʦʙʽʪ ï ʥʘʧʨʷʤʦʢ ʧʨʦʩʪʷʛʘʥʥʷ ʧʦʨʽʜ ʪʘ ʾʭ ʪʝʢʪʦʥʽʯʥʘ 

ʙʫʜʦʚʘ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʜʽʣʷʥʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʽ ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʤʝʪʦʜʦʤ ɺɽɿ ï ɺʇ. 

ɺʠʤʽʨʠ ʟʜʽʡʩʥʶʶʪʴʩʷ (ʧʝʨʝʚʘʞʥʦ) ʦʜʥʦʙʽʯʥʦʶ ʜʠʧʦʣʴʥʦʶ ʫʩʪʘʥʦʚʢʦʶ 

ɸ20 ɸ85 ʄ10N. ɼʦʚʞʠʥʘ ʞʠʚʣʷʯʦʾ ʣʽʥʽʾ ɸʆ ʩʢʣʘʜʘʻ 100ʤ. ɼʝʪʘʣʴʥʠʡ ʢʨʦʢ 

ʚʠʤʽʨʽʚ 10ʤ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʜʦʚʞʠʥʠ ʧʨʠʡʦʤʥʦʾ ʣʽʥʽʾ MN ʽ ʦʙʨʘʥʠʡ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʛʨʘʬʽʢʽʚ ɟʧ . 
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ʗʢʽʩʪʴ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʶʻʪʴʩʷ ʥʝʟʘʣʝʞʥʠʤʠ ʧʦʚʪʦʨʥʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ.  

ɺ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʥʘ ʧʦʣʴʦʚʠʭ 

ʨʦʙʦʪʘʭ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʘʧʘʨʘʪʫʨʘ ɸʅʏ ï 3, ʱʦ ʤʘʻ 

ʥʘʩʪʫʧʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʨʦʙʦʯʘ ʯʘʩʪʦʪʘ, ɻʮ ï 4,88; 

- ʬʦʨʤʘ ʢʦʣʠʚʘʥʴ ʩʪʨʫʤʫ ï ʧʨʷʤʦʢʫʪʥʽ ʜʚʦʧʦʣʷʨʥʽ ʽʤʧʫʣʴʩʠ; 

- ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʝʥʦʩʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ɺʪ ï 30 ï 300; 

- ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʧʝʨʝʥʦʩʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ɸ ï 0,1. 

ʉʠʣʘ ʩʪʨʫʤʫ ʚ ʞʠʚʣʷʯʠʭ ʣʽʥʽʷʭ ʤʦʞʝ ʩʢʣʘʜʘʪʠ 300 ï 100ʤɸ. ɼʣʷ 

ʞʠʚʣʷʯʠʭ ʽ ʧʨʠʡʤʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʘʣʝʚʽ ʪʘ ʤʽʜʥʽ ʩʪʝʨʞʥʽ. 

ʄʝʪʦʜ ʘʫʜʽʦ-ʤʘʛʥʽʪʦʪʝʣʫʨʽʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ɸʄʊɿ ʜʦʟʚʦʣʷʻ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʙʫʜʦʚʫ ʤʘʩʠʚʫ ʜʦ ʛʣʠʙʠʥʠ 200-500 ʤ ʧʦ ʬʘʟʦʚʦʤʫ ʧʘʨʘʤʝʪʨʫ 

ʽ ʧʨʦʚʽʜʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʇʨʠ ʤʘʛʥʽʪʦʪʝʣʫʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʟʘʟʝʤʣʝʥʠʭ 

ʣʽʥʽʡ ɽx, Ey ʽ ʪʨʴʦʭ ʤʘʛʥʽʪʦʤʝʪʨʽʚ Hx, Hy, Hz. ɼʦʚʞʠʥʘ ʧʨʠʡʤʘʣʴʥʽ ʣʽʥʽʾ 0,01-

0,1 ʢʤ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʝʛʢʠʡ ʧʨʦʚʽʜ ʪʠʧʫ ʇɺʈ. ɿʘʟʝʤʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʽʜʥʦʢʫʧʦʨʦʩʥʠʭ ʘʙʦ ʩʚʠʥʮʝʚʠʭ ʝʣʝʢʪʨʦʜʽʚ. ʄʘʛʥʽʪʦʤʝʪʨʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʥʝʛʣʠʙʦʢʠʭ ʷʤʘʭ ʘʙʦ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʧʘʚʽʣʴʡʦʥʘʭ. 

ʆʨʽʻʥʪʘʮʽʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʩʦʣʽ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,05
ʦ
. 

ʄʝʪʦʜ ɸʄʊɿ ʻ ʨʽʟʥʦʚʠʜʦʤ ʯʘʩʪʦʪʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ɺʽʥ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʨʝʻʩʪʨʘʮʽʾ ʚʘʨʽʘʮʽʡ ʣʽʥʽʡ ɽx, Ey ʽ Hx, Hy ʚ ʦʜʥʽʡ ʪʦʯʮʽ. ɼʽʘʧʘʟʦʥ ʧʝʨʽʦʜʽʚ ï ʚʽʜ 

ʩʦʪʠʭ ʯʘʩʪʦʢ ʩʝʢʫʥʜʠ ʜʦ ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ (ʧʨʠ ʛʣʠʙʠʥʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ï ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ). ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʚʝʜʝʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʾ ʘʧʘʨʘʪʫʨʠ 

ʎɽʉ, çʌʝʥʽʢʩè ʽ ʘʥʘʣʦʛʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʄʊʃ, ʄɺʉ. ʆʙʨʦʙʢʘ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚʠʢʦʥʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʢʦʤʧ'ʶʪʝʨʘʭ ʽ ʧʦʣʷʛʘʻ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ 

ʚʘʨʽʘʮʽʡ ʽ ʚʠʟʥʘʯʝʥʥʽ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʥʟʦʨʘ ʽʤʧʝʜʘʥʩʫ Z ʚʠʨʘʞʘʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ɽx, Ey ʽ Hx, Hy. ʏʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Z 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʢʨʠʚʽ ʫʷʚʥʦʛʦ ʦʧʦʨʫ ɟT. ɿʘʚʜʷʢʠ ʩʢʽʥ-ʝʬʝʢʪʫ ʢʨʠʚʽ ɟT 
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ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʥʠ ʧʠʪʦʤʦʾ ʦʧʦʨʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟ ʛʣʠʙʠʥʦʶ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʢʨʠʚʠʭ ɟT ʚ ɸʄʊɿ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʛʝʦʝʣʝʢʪʨʠʯʥʠʡ 

ʨʦʟʨʽʟ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʽ ʚʠʜʽʣʠʪʠ ʩʪʨʫʢʪʫʨʠ ʚ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ.  

ʄʘʛʥʽʪʦʪʝʣʫʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ 

ʤʝʪʦʜʽʚ ï ʤʘʛʥʽʪʦʪʝʣʫʨʠʯʥʝ ʟʦʥʜʫʚʘʥʥʷ (ʄʊɿ), ʤʘʛʥʽʪʦʪʝʣʫʨʠʯʥʝ 

ʧʨʦʬʽʣʶʚʘʥʥʷ (ʄʊʇ), ʤʝʪʦʜʫ ʪʝʣʫʨʠʯʥʠʭ ʩʪʨʫʤʽʚ (ʄʊʉ), ʤʘʛʥʽʪʦʚʘʨʽʘʮʽʦʥʥʦʛʦ 

ʧʨʦʬʽʣʶʚʘʥʥʷ (ʄɺʇ). ʎʽ ʤʝʪʦʜʠ, ʘʚʪʦʥʦʤʥʦ ʘʙʦ ʚ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʽʪ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʽ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ɺʦʥʠ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ 

ʧʝʨʝʜ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʨʫʢʪʫʨʥʦʾ ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʠ (ʧʦʨʪʘʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʫʨʠ, 

ʤʦʙʽʣʴʥʽʩʪʴ, ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʚʝʣʠʢʘ ʛʣʠʙʠʥʥʽʩʪʴ). ʎʽ ʧʝʨʝʚʘʛʠ ʥʘʡʙʽʣʴʰ 

ʚʽʜʯʫʪʥʽ ʧʨʠ ʨʦʙʦʪʘʭ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʨʘʡʦʥʘʭ ʽ ʟ ʚʠʩʦʢʠʤʠ ʟʘʚʘʜʘʤʠ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʘʧʘʨʘʪʫʨʦʶ ʬʽʨʤʠ ñʌʝʥʽʢʩò (ʂʘʥʘʜʘ) 

ʨʝʻʩʪʨʫʶʪʴʩʷ ʧôʷʪʴ ʢʦʤʧʦʥʝʥʪʽʚ (Ex, Ey, Hx, Hy, Hz) ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɺ 

ʷʢʦʩʪʽ ʜʘʪʯʠʢʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʽʥʽʾ MN ʜʦʚʞʠʥʦʶ 10ʤ, ʫ 

ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʯʽʚ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ï ʤʘʛʥʽʪʥʽ ʜʘʪʯʠʢʠ ʬʽʨʤʠ ñʌʝʥʽʢʩò 

ʄʊʉ-30. ɺ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʜʽʚ ʜʣʷ ʟʘʟʝʤʣʝʥʥʷ ʣʽʥʽʾ MN ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʘʪʫʥʥʽ 

ʝʣʝʢʪʨʦʜʠ. ʆʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʘʛʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ 

ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʙʫʩʦʣʣʶ ʧʨʠ ʦʨʽʻʥʪʫʚʘʥʥʽ ʚʽʩʝʡ ʩʧʦʩʪʝʨʝʞʝʥʴ: X=0ę; Y=90ę. 

ʇʣʘʥʦʚʝ ʪʘ ʚʠʩʦʪʥʝ ʧʦʣʦʞʝʥʥʷ ʧʫʥʢʪʽʚ ʄʊɿ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʣʘʜʦʤ GPS, 

ʷʢʠʡ ʚʙʫʜʦʚʘʥʦ ʚ ʧʨʠʡʤʘʣʴʥʽʡ ʘʧʘʨʘʪʫʨʽ ʄʊU-5ɸ, ʘ ʪʘʢʦʞ ʧʦ ʪʦʧʦʛʨʘʬʽʯʥʠʭ 

ʢʘʨʪʘʭ ʄ 1:10000 ʰʣʷʭʦʤ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʢʦʥʪʫʨʽʚ ʽ ʦʨʽʻʥʪʠʨʽʚ.  

ʂʨʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʪʘ ʛʣʠʙʠʥʠ ʧʦʰʫʢʦʚʠʭ ʦʙ'ʻʢʪʽʚ. 

ɿʘʧʠʩ ʚʘʨʽʘʮʽʡ ʤʘʛʥʽʪʦʪʝʣʫʨʠʯʥʦʛʦ ʧʦʣʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ɸʄʊ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʜʦʩʠʪʴ ʥʘʜʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʜʽʘʧʘʟʦʥʽ 10000-1 ɻʮ. ɿʘʛʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʟʘʧʠʩʫ ʥʘ ʧʫʥʢʪʽ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʚʽʜ 5 ʜʦ 20 ʭʚʠʣʠʥ. 

ʄʝʪʦʜ ʧʨʠʨʦʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ 

ʧʨʠʨʦʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ (ʇʇ) ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʦʟʛʨʫʟʢʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ɽʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʤʝʪʦʜʦʤ ʇʇ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʷʢ ʚ 



216 

ʧʨʦʬʽʣʴʥʦʤʫ, ʪʘʢ ʽ ʧʣʦʱʦʚʦʤʫ ʚʘʨʽʘʥʪʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʠʢʠ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʽʪ ʚʠʙʠʨʘʻʪʴʩʷ ʪʦʯʢʘ, ʜʝ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʜʠʥ ʝʣʝʢʪʨʦʜ, ʷʢʠʡ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʢʣʝʤʠ N (ʥʫʣʴ ʧʫʥʢʪ). 

ɼʨʫʛʠʡ ʝʣʝʢʪʨʦʜ, ʱʦ ʧʝʨʝʩʪʘʚʣʷʻʪʴʩʷ ʧʦ ʧʨʦʬʽʣʶ, ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʢʣʝʤʠ ʄ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʤʽʨʶʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʪʘ ʟʥʘʢ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ æV ʤʽʞ 

ʨʫʭʦʤʠʤ ʪʘ ʥʝʨʫʭʦʤʠʤ ʝʣʝʢʪʨʦʜʘʤʠ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʧʦ ʯʝʨʟʽ ʥʘ 

ʦʙʦʭ ʩʪʦʨʦʥʘʭ ʧʨʦʬʽʣʶ ʚʽʜ ʤʘʛʽʩʪʨʘʣʽ. ʇʦ ʟʘʢʽʥʯʝʥʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʥʘ ʚʩʽʭ 

ʧʨʦʬʽʣʷʭ, ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʪʦʨʥʝ ʫʚôʷʟʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʘʣʽʚ ʚʩʽʭ ʧʨʦʬʽʣʽʚ 

ʧʦ ʤʘʛʽʩʪʨʘʣʷʭ. ʇʦʚʪʦʨʥʝ ʫʚôʷʟʫʚʘʥʥʷ ʧʦ ʤʘʛʽʩʪʨʘʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʜʚʽʯʽ ï ʧʨʠ 

ʧʨʷʤʦʤʫ ʽ ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʘʭ, ʢʨʽʤ ʮʴʦʛʦ, ʫʚôʷʟʫʶʪʴʩʷ ʧʨʦʬʽʣʽ ʥʘ ʾʭ ʢʽʥʮʷʭ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʧʦʣʷʨʠʟʫʶʯʽ ʝʣʝʢʪʨʦʜʠ. ʈʽʟʥʠʮʷ 

ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʧʘʨʦʶ ʧʨʘʮʶʶʯʠʭ ʝʣʝʢʪʨʦʜʽʚ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 1ʤɺ.  

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʛʝʦʬʽʟʠʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ çɼʥʽʧʨʦʛʝʦʬʽʟʠʢʘè 

ʧʨʠ ʧʦʰʫʢʘʭ ʧʨʽʩʥʠʭ ʚʦʜ ʚ ʤʝʞʘʭ ʋʑ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʦʣʦʚʥʘ ʨʦʣʴ ʧʨʠ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʚʠʙʦʨʫ ʜʽʣʷʥʦʢ ʥʘʣʝʞʠʪʴ ʥʘʟʝʤʥʠʤ ʛʝʦʬʽʟʠʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. 

ɺʦʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʜʽʾ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʽ 

ʩʧʨʷʤʦʚʘʥʽ: ʥʘ ʚʠʷʚʣʝʥʥʷ ʽ ʚʽʜʩʪʝʞʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʠʭ ʪʘ ʪʝʢʪʦʥʽʯʥʦ ʦʩʣʘʙʣʝʥʠʭ 

ʟʦʥ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʷʢʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘ ʧʦʰʫʢʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ; ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʛʽʧʩʦʤʝʪʨʽʾ ʧʦʢʨʽʚʣʽ ʬʫʥʜʘʤʝʥʪʫ ʽ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʾʭ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦ 

ʨʦʟʨʽʟʫ.  
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ɻɽʆʍɯʄɯʏʅɯ ɺʀʐʋʂʋɺɸʅʅʗ ï ʉʂʃɸɼʆɺɸ ʇʈʆɭʂʊɯɺ 

ʇʆʐʋʂʆɺʆ-ʆʎɯʅʖɺɸʃʔʅʀʍ ʈʆɹɯʊ ʍʈʆʄɯʊʆɺʀʍ ʈʋɼ, 

ʇʆɺôʗɿɸʅʀʍ ɿ ʂʆʄʇʃɽʂʉʆʄ ʂʆʃʔʆʈʆɺʆɻʆ ʄɽʃɸʅɾʋ 

 

ʍʘʨʠʪʦʥʦʚ ɺʽʪʘʣʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

ʢ.ʛʝʦʣ.ʥ., ʜʦʮʝʥʪ 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɿ ʞʦʚʪʥʷ 2020 ʨ. ʧʦ ʞʦʚʪʝʥʴ 2021 ʨ. 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʮʽʥʘ ʥʘ ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʠʡ ʬʝʨʦʭʨʦʤ ʟʨʦʩʣʘ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ. 

ʎʽʥʘ ʥʘ ʤʝʪʘʣʝʚʠʡ ʭʨʦʤ ʫ ʞʦʚʪʥʽ 2021 ʨ. ʟʨʦʩʣʘ ʥʘ 85% ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʶ ʮʽʥʦʶ ʫ ʞʦʚʪʥʽ 2020 ʨ. ʉʚʽʪʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʭʨʦʤʽʪʦʚʦʾ ʨʫʜʠ 

(ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʉr2ʆ3) ʫ 2017 ʨ. ʩʪʘʥʦʚʠʚ 35,7 ʪʠʩ. ʪ, ʘ ʫ 2021 ʨ. ʜʦʩʷʛ 

41,1 ʪʠʩ. ʪ. ʂʽʣʴʢʽʩʪʴ ʨʦʟʚʽʜʘʥʠʭ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʟʨʦʩʣʘ ʥʘ 

10 ʪʠʩ. ʪ ï ʟ 560,0 ʜʦ 570,0. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʚʽʪʦʚʠʭ ʨʝʩʫʨʩʽʚ (ʨʘʟʦʤ ʽʟ 

ʟʘʧʘʩʘʤʠ) ʭʨʦʤʽʪʦʚʠʭ ʨʫʜ ʧʝʨʝʚʠʱʫʻ 12 ʤʣʨʜ ʪ (U.S. Geological Survey. Mineral 

commodity summaries 2019; U.S. Geological Survey. Mineral commodity 

summaries 2022). ʆʪʞʝ, ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʭʨʦʤʽʪʦʚʦʶ ʩʠʨʦʚʠʥʦʶ ʚ ʩʚʽʪʽ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʟʨʦʩʣʘ. ɺ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʮʝʡ ʚʠʜ ʩʠʨʦʚʠʥʠ. ɺʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ ʾʭ 

ʚʠʢʦʥʘʥʥʷ ʻ ʛʨʘʤʦʪʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ. ɺ ʮʝʡ ʝʪʘʧ ʚʘʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ ʣʦʢʘʣʴʥʽ 

ʧʦʰʫʢʦʚʽ ʢʨʠʪʝʨʽʾ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʜʽʣʷʥʢʠ 

ʨʦʙʽʪ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʆʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ 

ʚʠʰʫʢʫʚʘʥʴ ʧʨʠ ʧʦʰʫʢʦʚʦ-ʦʮʽʥʶʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʭʨʦʤʽʪʦʚʠʭ ʨʫʜ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ʈʦʜʦʚʠʱʘ ʭʨʦʤʫ ʚ ʤʝʞʘʭ 

ʨʘʡʦʥʫ ʨʦʙʽʪ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʢʦʤʧʣʝʢʩʫ ʉʦʨʭʙʘʥʜ, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʢʦʤʧʣʝʢʩʦʤ ʂʦʣʴʦʨʦʚʦʛʦ ʄʝʣʘʥʞʫ. ʋʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʽʩʪʷʪʴ ʤʝʭʘʥʽʯʥʦ 

ʽʥʪʨʫʟʠʚʥʠʡ ʙʣʦʢ ʨʦʟʰʘʨʦʚʘʥʦʾ ʙʫʜʦʚʠ, ʷʢʠʡ ʩʢʣʘʜʝʥʠʡ ʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʘʤʠ. 

ʈʦʜʦʚʠʱʘ ʭʨʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʨʽʙʥʠʤʠ ʪʽʣʘʤʠ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʽ ʫ 
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ʨʦʟʩʣʘʥʮʦʚʘʥʠʭ ʜʫʥʽʪʘʭ, ʧʽʨʦʢʩʝʥʽʪʘʭ, ʛʘʨʮʙʫʨʛʽʪʘʭ, ʚʝʙʩʪʝʨʠʪʘʭ ʽ ʚʝʨʣʽʪʘʭ. 

ɼʽʣʷʥʢʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʦʙʽʪ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʟ 

ʜʚʦʤʘ ʢʘʨôʻʨʘʤʠ, ʫ ʷʢʠʭ ʙʫʣʠ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʣʽʥʟʦʚʠʜʥʽ ʪʽʣʘ ʙʘʛʘʪʠʭ ʭʨʦʤʽʪʦʚʠʭ 

ʨʫʜ. ʅʘ ʫʩʪʫʧʘʭ ʢʘʨôʻʨʽʚ ʚʠʢʨʠʪʽ ʧʦʨʦʜʠ, ʱʦ ʤʽʩʪʠʣʠ ʙʘʛʘʪʫ ʨʫʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ ʧʨʦʻʢʪʫ ʧʦʰʫʢʦʚʦ-ʦʮʽʥʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʢʦʨʠʩʥʠʤ ʙʫʣʦ ʙ 

ʚʠʚʯʠʪʠ ʩʢʣʘʜ ʧʦʨʽʜ, ʷʢʽ ʧʨʦʩʪʦʨʦʚʦ ʙʫʣʠ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʨʫʜʠ ʽ 

ʥʘ ʜʝʷʢʦʤʫ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʥʝʾ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʟʘʜʫʤʫ ʥʘ ʢʘʨôʻʨʽ 2 ʙʫʣʠ 

ʚʽʜʽʙʨʘʥʽ 10 ʧʨʦʙ ʥʘ ʜʚʦʭ ʛʦʨʠʟʦʥʪʘʭ ʧʽʚʥʽʯʥʦʛʦ ʙʦʨʪʫ ʢʘʨôʻʨʫ (ʨʠʩ. 1). ʇʨʦʙʠ 

ʚʽʜʙʠʨʘʣʠʩʷ ʟʘʜʠʨʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟʘ ʽʥʪʝʨʚʘʣʘʤʠ. ʂʦʞʥʘ ʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʣʘ 

ʽʥʪʝʨʚʘʣ, ʩʢʣʘʜʝʥʠʡ ʚʽʟʫʘʣʴʥʦ ʚʽʜʤʽʥʥʠʤʠ (ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʨʦʟʣʘʥʮʦʚʘʥʽʩʪʶ) 

ʩʝʨʧʝʥʪʠʥʽʪʘʤʠ. 

 

ʈʠʩ. 1 ï ʇʣʘʩʪ ʩʝʨʧʝʥʪʠʥʽʪʽʚ (ʯʝʨʚʦʥʽ ʩʪʨʽʣʢʠ ï ʽʥʪʝʨʚʘʣ ʦʧʨʦʙʫʚʘʥʥʷ); 

ʧʽʚʥʽʯʥʠʡ ʙʦʨʪ ʢʘʨôʻʨʫ 2 

 

ɿ ʧʦʧʝʨʝʜʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʜʘʥʦʾ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ 

ʢʘʨôʻʨʫ, ʭʨʦʤʽʪʦʚʝ ʟʨʫʜʝʥʽʥʥʷ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʩʝʨʧʝʥʪʠʥʽʪʦʚʠʭ ʧʣʘʩʪʽʚ, ʱʦ 

ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʘ ʩʭʠʣʘʭ ʛʽʨ. ʋ ʮʠʭ ʧʣʘʩʪʘʭ ʚʠʷʚʣʷʶʪʴ ʣʽʥʟʠ ʙʘʛʘʪʦʾ ʭʨʦʤʦʚʦʾ 

ʨʫʜʠ. ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʢʦʣʝʛ ʚʝʩʴ ʦʙʩʷʛ ʩʝʨʧʝʥʪʠʥʽʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʤʽʩʪʦʤ 

ʦʢʩʠʜ ʭʨʦʤʫ (ʉr2ʆ3) ʚ ʽʥʪʝʨʚʘʣʽ 3,0-14,0 ʤʘʩ.%. ʊʦʙʪʦ, ʚʦʥʠ ʤʦʞʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʙʽʜʥʘ ʭʨʦʤʽʪʦʚʘ ʨʫʜ, ʟ ʷʢʦʾ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʥʥʷ ʭʨʦʤʽʪʦʚʦʛʦ 
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ʢʦʥʮʝʥʪʨʘʪʫ. 

ʅʘ ʭʽʤʽʯʥʠʡ ʽ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Cr2O3 ʽ 

ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʙʫʣʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘʚʘʞʢʠ (50 ʛ) ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʧʦʨʦʰʢʫ, ʦʪʨʠʤʘʥʦʛʦ ʟ ʧʨʦʙ. ʇʽʜʛʦʪʦʚʢʘ ʥʘʚʘʞʦʢ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ 

ʪʘʢʠʤ ʘʣʛʦʨʠʪʤʦʤ: ʧʝʨʝʤʽʰʫʚʘʥʥʷ; ʚʽʜʩʽʶʚʘʥʥʷ ʥʘ ʩʠʪʽ ʤʘʪʝʨʽʘʣʫ 

ʢʨʫʧʥʽʩʪʶ -10 ʤʤ; ʜʨʦʙʣʝʥʥʷ ʥʘʜʨʝʰʽʪʥʦʛʦ ʧʨʦʜʫʢʪʫ ʥʘ ʱʦʢʦʚʽʡ ʜʨʦʙʘʨʮʽ ʜʦ 

ʢʨʫʧʥʦʩʪʽ -10+0 ʤʤ ʪʘ ʟʤʽʰʫʚʘʥʥʷ ʟ ʤʘʪʝʨʽʘʣʦʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʽʜʩʽʚʫ; 

ʫʩʝʨʝʜʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ (ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʤʝʪʦʜʦʤ çʢʽʣʴʮʷè ʪʘ çʢʦʥʫʩʘè); 

ʩʢʦʨʦʯʝʥʥʷ ʤʝʪʦʜʦʤ ʢʚʘʨʪʫʚʘʥʥʷ; ʜʦʜʨʦʙʣʝʥʥʷ ʚʽʜʢʚʘʨʪʦʚʘʥʦʾ ʥʘʚʘʞʢʠ 

ʤʘʪʝʨʽʘʣʫ ʜʦ ʢʨʫʧʥʦʩʪʽ -3+0 ʤʤ, ʟʘ ʩʭʝʤʦʶ ʘʥʘʣʦʛʽʯʥʦʶ ʷʢ ʽ ʧʨʠ ʜʨʦʙʣʝʥʥʽ ʜʦ 

ʢʨʫʧʥʦʩʪʽ -10+0 ʤʤ; ʚʽʜʙʽʨ ʥʘʚʘʞʢʠ ʤʘʪʝʨʽʘʣʫ ʢʚʘʜʨʘʪʫʚʘʥʥʷʤ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʪʘ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʽʚ; ʩʪʠʨʘʥʥʷ ʚʽʜʽʙʨʘʥʦʾ ʥʘʚʘʞʢʠ ʜʦ ʦʩʪʘʪʦʯʥʦʾ ʢʨʫʧʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʢʣʘʜʫ ʧʦʨʽʜ, ʱʦ ʤʽʩʪʠʣʠ ʪʽʣʦ ʙʘʛʘʪʦʾ ʭʨʦʤʦʾ ʨʫʜʠ. 

ʉʝʨʝʜ ʜʝʩʷʪʠ ʧʨʦʙ ʩʝʨʧʝʥʪʠʥʽʪʽʚ ʟʘ ʚʤʽʩʪʦʤ ʦʢʩʠʜʫ ʭʨʦʤʫ, ʪʽʣʴʢʠ ʦʜʥʘ 

(7,8 ʤʘʩ. %) ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʘ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʽʥʪʝʨʚʘʣʫ (3,0-14,0 ʤʘʩ. %). ʑʝ ʚ ʦʜʥʽʡ ʧʨʦʙʽ ʚʤʽʩʪ ʩʪʘʥʦʚʠʪʴ 2,6 ʤʘʩ.%. ʇʨʦʙʠ, 

ʚʽʜʽʙʨʘʥʽ ʟ ʩʫʩʽʜʥʽʭ ʽʥʪʝʨʚʘʣʽʚ ʤʽʩʪʷʪʴ ʧʦʤʽʪʥʦ ʤʝʥʰʝ Cr2O3 ï ʚʽʜ 0,7 ʜʦ 

1,9 ʤʘʩ. %. ʅʘ ʙʽʣʴʰʦʤʫ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʧʦʨʽʜ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ Cr2O3 

ʩʝʨʧʝʥʪʠʥʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʽʥʪʝʨʚʘʣʽ         

0,6-0,7 ʤʘʩ. %. ʆʪʞʝ, ʫ ʤʝʞʘʭ ʧʨʦʬʽʣʽʚ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

Cr2O3, ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ Cr2O3, ʚ ʦʜʠʥ ʪʘ 

ʽʥʰʠʡ ʙʽʢ. 

ʇʦ ʚʝʨʪʠʢʘʣʽ ʚʤʽʩʪ Cr2O3 ʨʦʟʧʦʜʽʣʝʥʠʡ ʪʘʢʦʞ ʥʝ ʨʽʚʥʦʤʽʨʥʦ ï ʨʽʟʥʠʮʷ ʤʽʞ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʫ ʫ ʧʨʦʙʘʭ ʟ ʧʨʦʬʽʣʽʚ 1 ʽ 2 

ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ ʪʨʠ ʨʘʟʠ. 

ɿʘ ʜʘʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʽ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʩʝʨʧʝʥʪʠʥʽʪʽʚ. 

1. ʉʝʨʝʜ ʤʘʣʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʩʫʪʥʽ V, ʉʦ, Mn, Cu, Ni, Ag, Pb, Ti, Zn ʽ 

Zr. ɰʭ ʚʤʽʩʪ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 3,0Ŀ10
-6
 ʜʦ 1,5Ŀ10

-1
 %. ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 



222 

ʚʩʪʘʥʦʚʣʝʥʝ ʜʣʷ ʩʨʽʙʣʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʝ ʜʣʷ ʤʘʨʛʘʥʮʶ. 

2. ʉʝʨʝʜ ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʽʚ ʪʽʣʴʢʠ ʚʤʽʩʪ ʚʘʥʘʜʽʶ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʟʘ 

ʽʥʜʠʢʘʪʦʨ ʭʨʦʤʦʚʦʛʦ ʟʨʫʜʝʥʽʥʥʷ ï ʫ ʧʨʦʙʘʭ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ Cr2O3 ʚʤʽʩʪ 

ʚʘʥʘʜʽʶ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʩʽʜʥʽʤʠ ʧʨʦʙʘʤʠ ʫ 2-2,5 ʨʘʟʠ. ɯʥʰʽ ʤʘʣʽ ʝʣʝʤʝʥʪʠ 

ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʧʨʦʙʘʭ ʨʽʚʥʦʤʽʨʥʦ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɹʘʟʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʦʣʴʦʚʠʭ ʽ 

ʢʘʤʝʨʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚ ʭʦʜʽ ʘʥʘʣʽʟʫ ʧʦʧʝʨʝʜʥʴʦʾ ʛʝʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʭʨʦʤʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚ ʤʝʞʘʭ ʜʽʣʷʥʦʢ 

ʧʨʦʻʢʪʦʚʘʥʠʭ ʧʦʰʫʢʦʚʦ-ʦʮʽʥʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʦʚôʷʟʘʥʘ ʟ ʪʽʣʘʤʠ ʩʝʨʧʝʥʪʠʥʽʪʽʚ 

ʧʨʦʜʫʢʪʽʚ ʟʤʽʥʠ ʧʦʨʽʜ ʙʘʟʠʪʦʚʦʾ ʘʩʦʮʽʘʮʽʾ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ. 

ɺ ʥʠʭ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʙʘʛʘʪʽ ʭʨʦʤʽʪʦʤ ʪʽʣʘ. ʇʦ ʤʽʨʽ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʪʘʢʠʭ ʪʽʣ ʚ 

ʧʨʦʙʘʭ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʭʨʦʤʫ ʽ ʚʘʥʘʜʽʶ. ʆʪʞʝ, ʧʦʰʫʢʦʚʽ 

ʛʝʦʭʽʤʽʯʥʽ ʢʨʠʪʝʨʽʾ ʜʦʟʚʦʣʷʪʴ ʚʠʷʚʠʪʠ ʤʽʩʮʷ, ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘ 

ʥʘʭʦʜʞʝʥʥʷ ʪʽʣ ʙʘʛʘʪʠʭ ʭʨʦʤʽʪʦʚʠʭ ʨʫʜ, ʘ ʪʘʢʦʞ ʭʨʦʤʽʪʦʥʦʩʥʠʭ ʟʦʥ, ʷʢʽ ʟʘ 

ʚʤʽʩʪʦʤ ʢʦʨʠʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʽʜʥʠʤ ʨʫʜʘʤ. 
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Introduction . Nowadays in pedagogical practice the usage of technologies 

aimed at developing in students of non-linguistic specialties the skills of purposefully 

acquiring new knowledge with the subsequent formulation of hypotheses and their 

justification is becoming increasingly relevant. This form of acquiring knowledge can 

be used as an interactive form of teaching a foreign language. One such technology is 

the ñbrainstormingò technique. The author of the ñbrainstormingò technique is 

A. F. Osborn. The scientist first used it back in 1938, calling it ñbrainstormingò. 

Aim. The study discusses and analyzes the technology of using the 

ñbrainstormingò method in a classroom while teaching a foreign language to students 

of non-linguistic universities.  

Materials and methods. This method helps to generate ideas with the help of 

which students solve the proposed problem using a foreign (English) language in a 

classroom workshop. The brainstorming method differs from the discussion method 

in that it involves refusing any criticism of ideas. ñBrainstormingò is best used to 

solve problems that are educational in nature within the framework of the vocabulary 

of subjects in the main specialty. 

In the practice of teaching English to groups of students at non-linguistic 
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universities, it is advisable to break the brainstorming process into several stages. At 

the preliminary stage, it is necessary to determine the group goal. This encourages 

students to search for lexical and grammatical means that will help express the result 

during the brainstorming process. At the second stage, the teacher divides students 

into groups of 4-12 people and informs them about the essence of the problem being 

solved 2-3 lessons before the language workshop. The problem is described as clearly 

and comprehensively as possible, taking into account the main specialization of the 

group. This is necessary for students to prepare lexical material and work out 

scenarios for its use in the communication process. 

The modern information space (on-line resources, access to the electronic 

library resources of the University) allows students to prepare materials before the 

start of the practical lesson. The teacher develops a checklist of questions and a 

glossary in case the students' ability to come up with new ideas weakens or problems 

associated with insufficient vocabulary are identified. It is important to take into 

account the fact that the number of participants in the discussion affects the 

effectiveness of brainstorming, so it should not exceed a certain number of people. 

During brainstorming, the teacher should stimulate the generation of new ideas. It is 

advisable to prepare handouts, which may include: a glossary, cards with stable 

language clich®s, phraseological expressions, standard phrases. In the process of 

brainstorming, students learn to generate alternative ways to solve a problem using 

the English language. All students are in an equal position, they should not be bound 

by the relationship ñweak student - strong studentò. This will help bring foreign 

language communication to a new level and give freedom to all participants in 

expressing their own ideas. The ñbrainstormingò effect is based on the emergence of 

free associations and the composition of non-standard phrases using the English 

language. During a workshop on intercultural communication, participants are placed 

next to each other, preferably in a circle. This format stimulates the desire to 

participate in the live discussion process. The teacher encourages students to come up 

with as many ideas as possible and take a comprehensive approach to discussing the 

problem, using as much of the vocabulary material as possible. It can set a 
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competitive impulse, which motivates students to expend additional intellectual 

effort. All this has a beneficial effect on the learning process and assimilation of the 

material covered. In the process of conducting a ñbrainstormingò workshop using the 

English language, it is necessary to draw studentsô attention to three basic rules: 

Å Criticism or harsh judgments are not permitted. It has been proven that most 

people cannot reveal their linguistic potential under conditions of ñpsychological 

pressureò. 

Å Promotion of bold and unconventional ideas is encouraged. Students must 

discover their linguistic potential and express all ideas. 

Å Combining and improving ideas is one of the main conditions. 

This format of discussion helps to mutually improve, combine and direct the 

ideas of all participants. 

Results and discussion. Such language workshops should never be formal. At 

the end of the practice session, students write down their thoughts. The result of the 

ñbrainstormingò can be the creation of a presentation that captures the most 

interesting, in the opinion of each proposal (in English). Joking suggestions for 

solving the problem are also recorded. The effectiveness of a language workshop in 

the ñbrainstormingò format decreases when the composition of the groups is constant 

and there is a leader (the composition of the groups can be changed). 

All ideas expressed must be recorded: on the board or a large sheet of paper 

(this can be done by a specially selected student). It is possible for students to write 

down their ideas on cards themselves. As an additional means, you can use a voice 

recorder. At the end of the lesson, proposals made in English are sent out, including a 

glossary on the selected topic. 

Conclusion. In conclusion, this scientific research is important because of the 

societyôs need for specialists with a wide range of knowledge, including intercultural 

communication skills and the ability to generate ideas in English-language 

communication. The use of this technique is possible only at a certain level of student 

preparation. 

  



226 

ʆʉɺɯʊʅɯ ɺʊʈɸʊʀ: ʇʈʀʏʀʅʀ ʊɸ ʐʃʗʍʀ ʇʆɼʆʃɸʅʅʗ 

 

ɹʘʨʘʥʠʮʴʢʘ ʆʣʴʛʘ ʇʘʚʣʽʚʥʘ 

ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʣʽʮʝʶ ˉ 12 

ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋʢʨʘʾʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʧʝʨʝʞʠʚʘʻ ʩʢʣʘʜʥʽ ʯʘʩʠ. ʉʧʦʯʘʪʢʫ ʧʝʨʝʜ 

ʥʘʤʠ ʧʦʩʪʘʣʘ ʧʨʦʙʣʝʤʘ COVID-19, ʧʦʪʽʤ ʚʥʝʩʣʘ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʚ ʥʘʰʝ ʞʠʪʪʷ 

ʧʦʚʥʦʤʘʰʪʘʙʥʘ ʚʽʡʥʘ. ɺʽʡʩʴʢʦʚʠʡ ʢʦʥʬʣʽʢʪ ʧʨʠʟʚʽʚ ʜʦ ʝʚʘʢʫʘʮʽʾ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʩʚʽʪʠ. ɯʟʦʣʴʦʚʘʥʽʩʪʴ, 

ʧʦʩʪʽʡʥʠʡ ʩʪʨʝʩ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, ʧʦʩʪʽʡʥʽ ʧʦʚʽʪʨʷʥʽ ʪʨʠʚʦʛʠ 

ʚʧʣʠʥʫʣʠ ʥʘ ʦʩʚʽʪʫ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʏʝʨʝʟ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʠʢʠ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʨʥʝʪʫ ʫʢʨʘʾʥʩʴʢʽ ʜʽʪʠ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʦʮʽʥʥʦ ʥʘʚʯʘʪʠʩʷ. ʋʯʥʽ ʥʝ 

ʦʪʨʠʤʫʶʪʴ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ʄʘʡʞʝ ʫ ʚʩʽʭ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʟ'ʷʚʠʣʠʩʷ ʧʨʦʛʘʣʠʥʠ ʚ ʟʥʘʥʥʷʭ. ʊʦʙʪʦ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʥʘʰʘ 

ʦʩʚʽʪʘ ʥʝʩʝ ʚʝʣʠʯʝʟʥʽ ʦʩʚʽʪʥʽ ʚʪʨʘʪʠ (educational loss, learning losses). 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ 

ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʚʠʥʘʡʜʝʥʥʷ ʰʣʷʭʽʚ ʾʭ ʧʦʜʦʣʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, 

ʧʦʨʽʚʥʷʥʥʷ, ʫʟaʛaʣʴʥeʥʥʷ ʪa ʩʠʩʪeʤaʪʠʟaʮʽʷ ʥaʫʢoʚoʾ ʣʽʪeʨaʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʚʽʜʫ ʨʽʟʥʠʭ ʢʨʘʾʥ, 

ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚʽʜʤʦʚʘ ʚʽʜ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤ ʫ ʥʘʚʯʘʥʥʽ ʩʧʨʠʯʠʥʷʻ 

ʚʝʣʠʯʝʟʥʽ ʧʨʦʙʣʝʤʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ (ʨʠʩ. 1). 

ɺʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʟʥʠʞʫʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʝ 

ʟʨʦʩʪʘʥʥʷ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʙʝʟʨʦʙʽʪʪʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ 

ʟʘʣʝʞʘʪʠʤʫʪʴ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʦʩʚʽʪʠ ʚʝʜʝ ʜʦ ʚʪʨʘʪʠ 

ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʣʶʜʝʡ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʚʘʪʠ 

ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʙʤʝʞʝʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽ 

ʚʽʜʩʪʘʚʘʥʥʷ ʚʽʜ ʽʥʰʠʭ ʢʨʘʾʥ. ʂʨʘʾʥʠ, ʷʢʽ ʥʝ ʽʥʚʝʩʪʫʶʪʴ ʚ ʦʩʚʽʪʫ, ʤʦʞʫʪʴ 

ʚʪʨʘʯʘʪʠ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 
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ʈʠʩ. 1. ʇʣʠʚ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ 

 

ʉʫʯʘʩʥʘ ʝʢʦʥʦʤʽʢʘ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʥʘʚʠʯʦʢ ʽ ʟʥʘʥʴ, ʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʮʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʽʜʩʪʘʚʘʥʥʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ 

ʦʩʚʽʪʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʃʶʜʠ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʤʝʥʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʫʩʧʽʭʫ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ.  

ɺʽʜʩʫʪʥʽʩʪʴ ʦʩʚʽʪʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ ʪʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚ ʜʣʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʎʝ ʤʦʞʝ ʩʧʨʠʷʪʠ ʩʦʮʽʘʣʴʥʠʤ 

ʥʘʧʨʫʞʝʥʥʷʤ ʽ ʟʣʦʯʠʥʥʦʩʪʽ, ʟʘʛʨʦʞʫʶʯʠ ʛʨʦʤʘʜʩʴʢʽʡ ʙʝʟʧʝʮʽ. ʂʨʘʾʥʠ ʟ ʥʠʟʴʢʠʤ 

ʨʽʚʥʝʤ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʧʝʨʝʜ ʛʣʦʙʘʣʴʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, 

ʪʘʢʠʤʠ ʷʢ ʧʘʥʜʝʤʽʾ, ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʘʙʦ ʛʝʦʧʦʣʽʪʠʯʥʽ ʢʨʠʟʠ.  

ʆʩʚʽʯʝʥʝ ʥʘʩʝʣʝʥʥʷ ʤʘʻ ʙʽʣʴʰʝ ʰʘʥʩʽʚ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʪʘʢʠʭ ʚʠʢʣʠʢʽʚ. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʦʩʚʽʪʠ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʛʨʦʤʘʜʷʥ ʯʝʨʝʟ ʦʙʤʝʞʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʘʨ'ʻʨʠ, ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ 

ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ.  

ɺʧʣʠʚ ʦʩʚʽʪʥʽʭ 
ʚʪʨʘʪ ʥʘ 
ʩʫʩʧʽʣʴʩʪʚʦ 

ɿʘʛʨʦʟʠ 
ʛʣʦʙʘʣʴʥʽʡ 
ʩʪʘʙʽʣʴʥʦʩʪʽ 

ɿʥʠʞʝʥʥʷ 
ʝʢʦʥʦʤʽʯʥʦʛʦ 
ʟʨʦʩʪʘʥʥʷ 

ɿʤʝʥʰʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʉʦʮʽʘʣʴʥʽ 
ʥʝʨʽʚʥʦʩʪʽ 

ɿʘʛʨʦʟʠ 
ʛʣʦʙʘʣʴʥʽʡ 
ʩʪʘʙʽʣʴʥʦʩʪʽ 

ɿʘʛʨʦʟʠ 
ʛʨʦʤʘʜʩʴʢʽʡ 
ʙʝʟʧʝʮʽ 
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ɿʥʘʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ ʻ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʦʙʤʝʞʝʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʩʪʘʚʘʥʥʷ ʚʽʜ ʜʝʨʞʘʚʥʠʭ ʪʘ ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ, 

ʟʨʦʩʪʘʥʥʷ ʙʝʟʛʨʘʤʦʪʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʉʘʤʝ ʪʦʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʨʷʜʠ ʟʘʡʤʘʶʪʴʩʷ ʧʨʦʙʣʝʤʦʶ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ 

ʰʣʷʭʦʤ ʧʨʠʡʥʷʪʪʷ ʟʘʭʦʜʽʚ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ ʜʽʪʝʡ ʽ ʤʦʣʦʜʽ, ʷʢʽ ʙʫʣʠ ʚʽʜʯʫʞʝʥʽ ʚʽʜ ʦʩʚʽʪʠ, ʧʦʰʠʨʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʪʘ ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʭʘʙʽʣʽʪʘʮʽʡʥʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʧʽʜʭʦʜʽʚ.  

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ ʤʝʪʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʫʩʧʽʰʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

- ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʠ ʪʘ ʙʘʪʴʢʽʚʩʪʚʘ; 

- ʽʥʜʝʬʽʢʫʡʪʝ ʨʝʩʫʨʩʠ; 

- ʟʘʧʠʪʘʡʪʝ ʧʨʦ ʜʦʧʦʤʦʛʫ; 

- ʟʙʝʨʽʛʘʡʪʝ ʤʦʪʠʚʘʮʽʶ; 

- ʩʧʽʣʢʫʡʪʝʩʷ ʟ ʦʜʥʦʜʫʤʮʷʤʠ; 

- ʙʫʜʴʪʝ ʪʝʨʧʣʷʯʽ; 

- ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʠ; 

- ʧʩʠʭʦʣʦʛʽʯʥʘ ʧʽʜʪʨʠʤʢʘ; 

- ʩʧʨʠʷʥʥʷ ʤʠʨʫ ʪʘ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʠʤ ʮʽʥʥʦʩʪʷʤ; 

- ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʠ ʪʘ ʙʘʪʴʢʽʚʩʪʚʘ; 

- ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʩʽ ʫʯʘʩʥʠʢʠ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʠʥʥʽ 

ʨʦʟʧʦʜʽʣʠʪʠ ʩʚʽʡ ʯʘʩ ʥʘ ʥʘʚʯʘʥʥʷ, ʨʦʙʦʪʫ ʪʘ ʽʥʰʽ ʟʦʙʦʚ'ʷʟʘʥʥʷ. ɼʦʙʨʝ ʙʫʣʦ ʙ 

ʩʧʨʦʙʫʚʘʪʠ ʩʪʚʦʨʠʪʠ ʨʦʟʢʣʘʜ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʚʘʤ ʚʤʽʩʪʠʪʠ ʥʘʚʯʘʥʥʷ ʚ ʚʘʰʫ 

ʱʦʜʝʥʥʫ ʨʫʪʠʥʫ. ɿʥʘʡʜʽʪʴ ʨʝʩʫʨʩʠ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʚʘʤ ʜʦʩʷʛʪʠ ʚʘʰʠʭ ʦʩʚʽʪʥʽʭ 

ʮʽʣʝʡ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽ ʢʫʨʩʠ, ʦʥʣʘʡʥ-ʢʫʨʩʠ, ʧʽʜʨʫʯʥʠʢʠ, ʚʝʙʽʥʘʨʠ 

ʘʙʦ ʽʥʰʽ ʦʩʚʽʪʥʽ ʤʘʪʝʨʽʘʣʠ. ʅʝ ʩʦʨʦʤʪʝʩʷ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʚʯʠʪʝʣʽʚ, ʧʨʦʬʝʩʦʨʽʚ 

ʘʙʦ ʽʥʰʠʭ ʝʢʩʧʝʨʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʙʦ ʢʦʥʩʫʣʴʪʘʮʽʷʤʠ, ʷʢʱʦ ʫ ʚʘʩ ʻ ʧʠʪʘʥʥʷ ʯʠ 

ʪʨʫʜʥʦʱʽ ʟ ʥʘʚʯʘʥʥʷʤ. 

ɿʥʘʡʜʽʪʴ ʜʞʝʨʝʣʘ ʤʦʪʠʚʘʮʽʾ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʚʘʤ ʪʨʠʤʘʪʠ ʽʥʪʝʨʝʩ ʜʦ 
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ʥʘʚʯʘʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʘʰʘ ʮʽʣʴ, ʟʘʭʦʧʣʝʥʥʷ ʘʙʦ ʽʥʰʽ ʩʪʠʤʫʣʠ. 

ʇʦʰʫʢʘʡʪʝ ʩʧʽʣʴʥʦʪʠ ʘʙʦ ʛʨʫʧʠ, ʜʝ ʚʠ ʤʦʞʝʪʝ ʦʙʛʦʚʦʨʶʚʘʪʠ ʩʚʦʾ 

ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʧʠʪʘʥʥʷ ʟ ʽʥʰʠʤʠ, ʷʢʽ ʤʘʶʪʴ ʩʭʦʞʽ ʽʥʪʝʨʝʩʠ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʡ ʜʣʷ ʜʽʪʝʡ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʧʝʨʝʞʠʣʠ ʩʪʨʝʩ ʘʙʦ ʪʨʘʚʤʫ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʜʣʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ʆʩʚʽʪʥʽ ʚʪʨʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʢʠʤʠ, ʽ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʯʘʩ, ʱʦʙ ʾʭ 

ʧʦʜʦʣʘʪʠ. ɺʘʞʣʠʚʦ ʙʫʪʠ ʪʝʨʧʣʷʯʠʤ ʽ ʥʝ ʚʽʜʤʦʚʣʷʪʠʩʷ ʚʽʜ ʩʚʦʾʭ ʮʽʣʝʡ. 

ʇʘʤ'ʷʪʘʡʪʝ, ʱʦ ʦʩʚʽʪʘ - ʮʝ ʧʨʦʮʝʩ, ʽ ʚʘʞʣʠʚʦ ʨʦʙʠʪʠ ʢʨʦʢʠ ʚʧʝʨʝʜ, ʥʘʚʽʪʴ 

ʷʢʱʦ ʚʦʥʠ ʥʝʚʝʣʠʢʽ. ʅʝ ʩʫʤʫʡʪʝ ʟʘ ʤʠʥʫʣʠʤ, ʘ ʬʦʢʫʩʫʡʪʝʩʷ ʥʘ ʩʚʦʾʭ ʤʘʡʙʫʪʥʽʭ 

ʤʦʞʣʠʚʦʩʪʷʭ ʪʘ ʥʘʚʯʘʥʥʽ. 

ɺʠʩʥʦʚʢʠ. 

ʋʢʨʘʾʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʧʝʨʝʞʠʚʘʻ ʩʢʣʘʜʥʽ ʯʘʩʠ, ʷʢʽ ʧʨʠʟʚʝʣʠ ʜʦ ʟʥʘʯʥʠʭ 

ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ ʯʝʨʝʟ ʧʘʥʜʝʤʽʶ COVID-19 ʽ ʚʽʡʩʴʢʦʚʠʡ ʢʦʥʬʣʽʢʪ. ʆʩʚʽʪʥʽ ʚʪʨʘʪʠ 

ʤʘʶʪʴ ʩʝʨʡʦʟʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ, ʝʢʦʥʦʤʽʢʫ, ʩʦʮʽʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʛʨʦʤʘʜʷʥ. ɺʦʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʙʝʟʨʦʙʽʪʪʷ, ʩʦʮʽʘʣʴʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ, ʽ ʟʘʛʨʦʞʫʶʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʢʨʘʾʥʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʽʜʤʦʚʘ ʚʽʜ ʧʦʜʦʣʘʥʥʷ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ ʤʘʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʨʦʙʠʪʠ ʚʩʝ ʤʦʞʣʠʚʝ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ ʜʽʪʝʡ ʽ ʤʦʣʦʜʽ, 

ʧʽʜʪʨʠʤʢʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ 

ʦʩʚʽʪʠ. 

ʄʝʪʦʜʠ ʧʦʜʦʣʘʥʥʷ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʠ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʨʝʩʫʨʩʽʚ, ʧʽʜʪʨʠʤʢʫ ʤʦʪʠʚʘʮʽʾ, ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʦʜʥʦʜʫʤʮʷʤʠ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʠ, ʧʩʠʭʦʣʦʛʽʯʥʫ 

ʧʽʜʪʨʠʤʢʫ ʪʘ ʩʧʨʠʷʥʥʷ ʤʠʨʫ ʪʘ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʠʤ ʮʽʥʥʦʩʪʷʤ. 

ʆʩʚʽʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʽ 

ʧʦʜʦʣʘʥʥʷ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʫʩʧʽʭʫ 

ʋʢʨʘʾʥʠ. 
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ʂʈʀʊɽʈɯɰ ʆʎɯʅʖɺɸʅʅʗ ʊɸ ʄʆʅɯʊʆʈʀʅɻʋ 

ʇʋɹʃɯʏʅʆ-ɻʈʆʄɸɼʉʔʂʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 

ɺ ʋʅɯɺɽʈʉʀʊɽʊɸʍ ʋʂʈɸɰʅʀ 

 

ɹʦʨʦʜʽʻʥʢʦ ʆʣʝʢʩʘʥʜʨʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʇʅ ʋʢʨʘʾʥʠ 

ʛʦʣʦʚʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʽʜʜʽʣʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ɯʥʩʪʠʪʫʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ 

ORCID ID: 0000-0001-9133-0344 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɸʢʪʫʘʣʽʟʦʚʘʥʘ ʚ [10] ʧʨʦʙʣʝʤʘʪʠʢʘ ʨʦʟʚʠʪʢʫ 

ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʥʘʙʫʚʘʻ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʽ 

ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʘʾʥʠ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʉʫʛʦʣʦʩʥʦʶ ʮʽʡ 

ʧʨʦʙʣʝʤʘʪʠʮʽ ʪʘʢʦʞ  ̒ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ʽʩʥʫʶʯʠʭ ʨʦʟʨʠʚʽʚ ʤʽʞ ʩʠʩʪʝʤʦʶ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʨʠʥʢʦʤ ʧʨʘʮʽ, ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʢʦʤʝʨʮʽʡʥʦʾ ʟʘʪʨʝʙʫʚʘʥʦʩʪʽ 

ʟʜʽʡʩʥʶʚʘʥʠʭ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʨʦʩʪʘʥʥʷ ʚʣʠʚʫ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʥʘ ʚʠʨ̔h ʝʥʥʷ ʧʨʦʙʣʝʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ, 

ʥʘʣʘʛʦʜʞʝʥʥʽ ʩʠʩʪʝʤʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʛʨʦʤʘʜʷʥʩʴʢʠʤ ʩʫʩʧʽʣʴʩʪʚʦʤ, 

ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʚʩʽʭ ʨʽʚʥʽʚ [16]. ʉʘʤʝ 

ʪʦʤʫ ʩʫʯʘʩʥʠʡ ʥʘʫʢʦʚʠʡ ʧʦʰʫʢ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʤʘʻ ʪʦʨʢʘʪʠʩʴ ʥʝ 

ʪʽʣʴʢʠ ʰʣʷʭʽʚ ʟʤʽʥʠ ʧʘʨʘʜʠʛʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʫʯʘʩʥʠʤʠ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ, ʘʣʝ ʡ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ, ʧʨʠʥʮʠʧʽʚ, ʤʦʜʝʣʽ, ʢʨʠʪʝʨʽʾʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʨʽʚʥʷ ʽʥʢʦʨʧʦʨʦʚʘʥʦʩʪʽ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɿ ʤʝʪʦʶ ʚʠʦʢʨʝʤʣʝʥʥʷ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʜʞʝʨʝʣ. 

ʆʩʢʽʣʴʢʠ ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʠʪʘʥʥʷʤ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʩʘʤʝ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 
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ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʬʝʥʦʤʝʥʽʚ, ʷʢʽ  ̒

ʩʫʛʦʣʦʩʥʠʤʠ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ (ʟʦʢʨʝʤʘ, ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ 

ʧʘʨʪʥʝʨʩʪʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ, ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ). ɺʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ 

ʩʫʪʥʽʩʥʠʭ ʦʟʥʘʢ ʬʝʥʦʤʝʥʫ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ, 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚ [10] ʫʤʦʞʣʠʚʠʣʦ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ 

ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɻʨʫʧʠ ʢʨʠʪʝʨʽʾʚ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʟʚʠʯʘʡ  ̒ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʧʝʮʠʬʽʮʽ ʧʘʨʪʥʝʨʩʪʚ 

ʪʘ/ʘʙʦ ʩʪʨʫʢʪʫʨ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥ ̫ ʪʘ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ: 

ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ (ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʫʯʘʩʥʠʢʽʚ, ʦʨʛʘʥʽʟʘʮʽʡ, ʘʩʦʮʽʘʮʽʡ), ʨʽʚʝʥʴ 

ʟʘʣʫʯʝʥʦʩʪʽ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʧʠʪʦʤʫ ʚʘʛʫ ʘʢʪʠʚʥʠʭ ʧʘʨʪʥʝʨʽʚ, ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ 

ʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ ʧʘʨʪʥʝʨʩʪʚʘ ʯʠ ʩʪʨʫʢʪʫʨʠ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʩʫʨʩʠ, ʘʜʚʦʢʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʚʜʦʩʢʦʥʘʣʝʥʘ ʧʦʣʽʪʠʢʘ ʪʦʱʦ [23].  

ɿʘ ʽʥʰʦʛʦ ʧʽʜʭʦʜʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ, 

ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ: ʥʘʷʚʥʽʩʪʴ ʩʧʽʣʴʥʠʭ ʮʽʣʝʡ (ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ, 

ʧʨʠʡʥʷʪʠʭ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʪʘ ʦʧʨʠʣʶʜʥʝʥʠʭ), ʩʧʽʣʴʥʠʭ ʟʠʩʢʽʚ (ʢʦʣʠ ʢʦʞʝʥ 

ʫʯʘʩʥʠʢ ʩʪʚʦʨʶʻ ʚʠʟʥʘʯʝʥʫ ʜʦʜʘʥʫ ʮʽʥʥʽʩʪʴ ʟ ʤʝʪʦʶ ʚʧʣʠʚʫ ʥʘ ʟʘʛʘʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ), ʪʨʠʚʘʣʽʩʪʴ ʧʘʨʪʥʝʨʩʪʚʘ (ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ ʯʠ ʜʦʚʛʦʩʪʨʦʢʦʚʝ, ʷʢʝ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʦʻʢʪʥʽʡ ʯʠ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ), ʧʦʚʥʝ ʩʭʚʘʣʝʥʥʷ ʽʜʝʦʣʦʛʽʾ ʪʘ ʬʦʨʤ 

ʚʟʘʻʤʦʜʽʾ ʚʩʽʤʘ ʧʘʨʪʥʝʨʘʤʠ (ʢʦʣʠ ʚʩʽ ʫʯʘʩʥʠʢʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘʧʨʷʤʠ, ʬʦʨʤʠ ʪʘ 

ʽʜʝʦʣʦʛʽʶ ʧʘʨʪʥʝʨʩʪʚʘ, ʘ ʚʟʘʻʤʦʜʽʷ ʥʝ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʠʭ ʟʠʩʢʽʚ ʯʠ 

ʥʝʟʨʫʯʥʦʩʪʝʡ ʞʦʜʥʦʤʫ ʽʟ ʧʘʨʪʥʝʨʽʚ), ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʟʘʙʝʟʧʝʯʫʻ ʜʝʬʽʮʠʪʥʽ 

ʨʝʩʫʨʩʠ (ʙʝʟ ʷʢʠʭ ʧʘʨʪʥʝʨʩʪʚʦ ʥʝ ʤʦʛʣʦ ʙ ʽʩʥʫʚʘʪʠ), ʩʪʚʦʨʝʥʥʷ ʩʠʥʝʨʛʽʡ 

(ʩʧʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʠʱʫʻ ʦʙʩʷʛ ʩʫʢʫʧʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ), 

ʩʧʽʣʴʥʝ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʽʥʪʝʨʝʩʽʚ ʚʩʽʭ ʩʪʦʨʽʥ [25]. 

Oto Potluka ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʦʢʨʝʤʣʶʻ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ 

ʧʘʨʪʥʝʨʩʪʚ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ (ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʛʨʘʤʽ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʮʽʣʷʤ, ʩʪʚʦʨʝʥʽ ʩʧʽʣʴʥʽ ʟʠʩʢʠ, ʩʪʫʧʽʥʴ ʧʨʠʡʥʷʪʪʷ ʮʽʣʝʡ ʪʘ 
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ʬʦʨʤʘʪʫ ʧʘʨʪʥʝʨʩʪʚʘ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ, ʩʪʫʧʽʥʴ ʢʦʨʠʩʥʦʩʪʽ ʪʘ ʚʥʝʩʢʫ ʢʦʞʥʦʛʦ 

ʧʘʨʪʥʝʨʘ), ʝʬʝʢʪʠʚʥʽʩʪʴ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʚʝʩʪʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʦʪʨʠʤʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ), ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ (ʩʪʫʧʽʥʴ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ), ʩʪʘʣʽʩʪʴ (ʬʽʥʘʥʩʦʚʘ 

ʩʘʤʦʜʦʩʪʘʪʥʽʩʪʴ, ʩʠʩʪʝʤʥʘ ʩʪʘʣʽʩʪʴ ʧʘʨʪʥʝʨʩʪʚʘ (ʟʜʘʪʥʽʩʪʴ ʧʘʨʪʥʝʨʩʪʚʘ 

ʧʨʦʪʠʩʪʦʷʪʠ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ), ʝʢʦʣʦʛʽʯʥʘ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʘ ʩʪʘʣʽʩʪʴ), 

ʚʧʣʠʚ (ʦʯʽʢʫʚʘʥʠʡ (ʧʣʘʥʦʚʘʥʠʡ) ʪʘ ʥʝʦʯʽʢʫʚʘʥʠʡ) [27]. 

ɯʥʰʘ ʛʨʫʧʘ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʚʢʣʶʯʘʻ ʷʢʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ (ʯʠ 

ʦʨʛʘʥʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ  ̒ʧʨʠʡʥʷʪʥʦʶ, ʚʽʜʧʦʚʽʜʥʦʶ ʮʽʣʷʤ ʪʘ ʩʧʝʮʠʬʽʮʽ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ), ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ (ʯʠ 

ʦʧʝʨʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʯʠ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ 

ʟʘʧʣʘʥʦʚʘʥʽ ʟʘʭʦʜʠ, ʯʠ ʜʦʩʷʛʘʶʪʴʩʷ ʧʣʘʥʦʚʽ ʨʝʟʫʣʴʪʘʪʠ), ʝʬʝʢʪʠʚʥʽʩʪʴ (ʯʠ 

ʜʦʩʷʛʥʫʪʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʣʘʥʦʚʠʤ, ʯʠ ʟʘʭʦʜʠ ʨʝʘʣʽʟʦʚʘʥʽ 

ʦʧʪʠʤʘʣʴʥʠʤ ʯʠʥʦʤ), ʚʧʣʠʚ (ʥʘ ʱʦ ʚʧʣʠʥʫʣʘ ʜʽʣ̫ʴʥʽʩʪʴ, ʥʘʩʢʽʣʴʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʙʫʣʦ ʽʥʽʮʽʡʦʚʘʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʟʤʽʥʠ ʥʘ ʨʽʚʥʽ ʧʦʣʽʪʠʢ ʪʘ ʩʪʨʫʢʪʫʨ) 

[26]. ʏʘʩʪʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʨʴʦʭʢʨʠʪʝʨʽʘʣʴʥʘ ʤʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʘ 

ʤʽʩʪʠʪʴ ʦʮʽʥʶʚʘʥʥʷ ʚʥʝʩʢʫ (input) (ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʫ ʨʝʘʣʽʟʘʮʽʶ 

ʩʧʽʣʴʥʠʭ ʮʽʣʝʡ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ), ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʮʝʩʫ (process) 

(ʷʢʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʜʽʷʣʴʥʦʩʪʽ ʩʪʨʫʢʪʫʨ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʧʘʨʪʥʝʨʘʤʠ), ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ 

(output) (ʝʬʝʢʪʠ, ʚʧʣʠʚ, ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʤʽʨʘʭ ʢʦʨʦʪʢʦ-, ʩʝʨʝʜʥʴʦ- ʪʘ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʝʨʩʧʝʢʪʠʚʠ) [26]. 

ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦ-ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʬʘʢʪʦʨʥʦ-ʢʨʠʪʝʨʽʘʣʴʥʫ ʤʦʜʝʣʴ, ʷʢʘ 

ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʢʣʘʜʦʚʽ: ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜ̔ ʘʛʥʦʩʪʠʯʥʠʡ ʬʘʢʪʦʨ (ʚʢʣʶʯʘʶʯʠ ʪʘʢʽ 

ʢʨʠʪʝʨʽʾ, ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʘ ʚʽʜʢʨʠʪʽʩʪʴ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʤʘʨʢʝʪʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʜʠʛʽʪʘʣʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ), ʽʥʪʝʛʨʫʚʘʣʴʥʦ-ʤʦʜʝʣʶʚʘʣʴʥʠʡ ʬʘʢʪʦʨ 

(ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʨʠʪʝʨʽ, ʷʢ ʟʚ'ʷʟʢʠ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ, ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ ʦʨʛʘʥʽʚ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʩʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ 

ʟʘʢʣʘʜʫ), ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʢʦʦʨʜʠʥʘʮʽʡʥʠʡ ʬʘʢʪʦʨ (ʟ ʢʨʠʪʝʨʽʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʩʫʩʧʽʣʴʥʠʭ ʟʘʧʠʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 
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ʛʨʦʤʘʜʦʶ, ʧʨʦʻʢʪʥʦʶ ʪʘ ʬʘʥʜʨʝʡʟʠʥʛʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʢʨʘʫʜʬʘʥʜʠʥʛʦʤ, 

ʚʟʘʻʤʦʜʽʻʶ ʽʟ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʫʩʪʘʥʦʚʘʤʠ, ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ 

ʙʽʟʥʝʩʦʤ, ʨʝʘʣʽʟʘʮʽʻʶ ʢʦʥʮʝʧʮʽʾ ʛʨʦʤʘʜʩʴʢʦ-ʘʢʪʠʚʥʠʭ ʟʘʢʣʘʜʽʚ), ʢʦʥʪʨʦʣʴʥʦ 

ʝʢʩʧʝʨʪʥʠʡ ʬʘʢʪʦʨ (ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʨʠʪʝʨʽʾ, ʷʢ ʷʢʽʩʪʴ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʛʨʦʤʘʜʩʴʢʠʡ ʥʘʛʣʷʜ (ʢʦʥʪʨʦʣʴ) ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʦ 

ʢʦʨʠʛʫʚʘʣʴʥʠʡ ʬʘʢʪʦʨ (ʟ ʢʨʠʪʝʨʽʷʤʠ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʽ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʫʩʧʽʣʴʥʠʤ ʟʘʧʠʪʘʤ) [17]. 

ɸʥʘʣʽʟ ʜʞʝʨʝʣ [18, 20, 23, 24, 25, 26, 27] ʪʘ ʚʣʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [1, 2, 

3, 4, 9] ʜʘʣʠ ʟʤʦʛʫ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʣʘʩʥʝ ʙʘʯʝʥʥʷ ʱʦʜʦ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ 

ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ. ɰʭ ʙʫʣʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʚ 

ʢʦʥʪʝʢʩʪʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ, ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ, ʦʧʝʨʘʮʽʡʥʦʛʦ, ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ, 

ʩʝʨʝʜʦʚʠʱʥʦʛʦ ʚʠʤʽʨʽʚ ʪʘ ʚʠʤʽʨʫ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʪʨʘʪʝʛʽʯʥʠʡ ʚʠʤʽʨ ʤʽʩʪʠʪʴ ʪʘʢʽ 

ʢʨʠʪʝʨʽʾ, ʷʢ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʩʪʨʘʪʝʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ ʚʽʟʽʾ ʟ ʽʥʪʝʨʝʩʘʤʠ ʚʩʽʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʧʨʦʩʫʚʘʥʥʷ ʽʥʪʝʨʝʩʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʠʭ ʧʝʨʝʚʘʛ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʨʦʟʚʠʪʢʫ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʫʩʧʽʣʴʥʠʤ ʟʘʧʠʪʘʤ. 

ʋʧʨʘʚʣʽʥʩʴʢʠʡ ʚʠʤʽʨ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ: ʜʦʮʽʣʴʥʘ ʪʘ 

ʟʥʘʯʫʱʘ ʟʘʣʫʯʝʥʽʩʪʴ ʜʦ ʧʨʦʮʝʩʫ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʭ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʟʜʽʡʩʥʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʢʣʶʯʦʚʠʤʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ ʥʘ ʦʩʥʦʚʽ 

ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʘʨʪʥʝʨʩʴʢʠʭ ʟʚôʷʟʢʽʚ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʽʶʯʽʡ ʥʦʨʤʘʪʠʚʥʦ 

ʧʨʘʚʦʚʽʡ ʙʘʟʽ, ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʦʻʜʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʦʜʝʣʝʡ ʧʫʙʣʽʯʥʦ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʻʜʥʘʥʥʷ ʜʝʤʦʢʨʘʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʩʘʤʦʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʩʧʽʚʫʧʨʘʚʣʽʥʥʷ, ʽʥʢʦʨʧʦʨʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʨʝʟʫʣʴʪʘʪ ʫʧʨʘʚʣʽʥʥʷ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʬʽʣʽʚ ʫʯʘʩʥʠʢʽʚ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʾʭ 

ʬʫʥʢʮʽʷʤ, ʟʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʧʨʦʟʦʨʽʩʪʴ 
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ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ ʚʽʟʽʾ, ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʦʻʜʥʘʥʥʷ ʬʫʥʢʮʽʡ ʩʪʨʫʢʪʫʨ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʧʦʮʽʥʦʚʫʚʘʥʥʷ ʽʥʽʮʽʘʪʠʚ ʩʪʨʫʢʪʫʨ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ʆʧʝʨʘʮʽʡʥʠʡ ʚʠʤʽʨ ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʨʠʪʝʨʽʾ, ʷʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ 

ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʟʘʩʘʜʘʭ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʧʽʜʟʚʽʪʥʦʩʪʽ, 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ ʟ ʩʠʩʪʝʤʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʟʘʻʤʦʜʽʾ, ʧʨʦʟʦʨʽʩʪʴ ʚʠʩʫʚʘʥʥʷ ʪʘ ʦʙʨʘʥʥʷ ʥʘ ʧʦʩʘʜʠ, ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ. ʂʦʤʫʥʽʢʘʮʽʡʥʠʡ ʚʠʤʽʨ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ 

ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ: ʜʦʩʪʘʪʥʽʩʪʴ, ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʦʜʥʦʟʥʘʯʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ 

ʢʦʤʫʥʽʢʘʮʽʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʢʦʤʧʣʝʢʩʥʠʭ 

ʟʦʚʥʽʰʥʽʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʚʟʘʻʤʦʜʽʾ. 

ʉʝʨʝʜʦʚʠʱʥʠʡ ʚʠʤʽʨ ʤʽʩʪʠʪʴ ʢʨʠʪʝʨʽʾ ʩʪʚʦʨʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʝʢʦʩʠʩʪʝʤʠ, ʩʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚʟʘʻʤʦʚʠʛʽʜʥʦʛʦ ʦʙʤʽʥʫ, ʩʪʚʦʨʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ, ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ, 

ʚʟʘʻʤʦʧʽʜʪʨʠʤʢʠ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʜʦʩʷʛʥʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʩʧʽʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʣʘʪʬʦʨʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. ɯ ʥʘʩʘʤʢʽʥʝʮʴ ʚʠʤʽʨʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢʽ ʢʨʠʪʝʨʽʾ: ʧʦʛʣʠʙʣʝʥʥʷ ʟʚôʷʟʢʫ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʟ ʨʠʥʢʦʤ ʧʨʘʮʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʦʩʚʽʪʠ ʪʘ 

ʦʩʚʽʪʠ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ 

ʧʦʢʨʘʱʝʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʨʦʟʚʠʪʦʢ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʘʨʪʥʝʨʩʪʚʘ, ʢʦʦʨʜʠʥʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʢʘʬʝʜʨ, ʧʦʛʣʠʙʣʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʧʦʩʠʣʝʥʥʷ ʚʧʣʠʚʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ 

ʤʽʩʮʝʚʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ, ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɺ ʧʨʦʮʝʩʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ 

ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʧʘʨʘʜʠʛʤʫ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʨʝʟʫʣʴʪʘʪ ʫʧʨʘʚʣʽʥʥʷ (result-based management) ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ 

ʣʝʞʠʪʴ ʨʦʟʫʤʽʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʧʽʣʴʥʠʭ ʮʽʣʝʡ ʪʘ ʟʠʩʢʽʚ, ʚʨʘʭʦʚʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ 

ʧʘʨʪʥʝʨʩʪʚʘ ʪʘ ʬʘʢʪ ʩʭʚʘʣʝʥʥʷ ʽʜʝʦʣʦʛʽʾ ʪʘ ʬʦʨʤ ʚʟʘʻʤʦʜʽʾ ʚʩʽʤʘ ʧʘʨʪʥʝʨʘʤʠ, 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʽʥʢʦʨʧʦʨʫʚʘʥʥʷ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 
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ʩʪʚʦʨʝʥʥʷ ʩʠʥʝʨʛʽʡ, ʘ ʪʘʢʦʞ ʩʧʽʣʴʥʝ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ 

ʽʥʪʝʨʝʩʽʚ ʚʩʽʭ ʩʪʦʨʽʥ). ʂʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ, ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ, 

ʦʧʝʨʘʮʽʡʥʦʛʦ, ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ, ʩʝʨʝʜʦʚʠʱʥʦʛʦ ʚʠʤʽʨʽʚ ʪʘ ʚʠʤʽʨʫ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʶʪʴʩʷ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ 

ʧʨʠʥʮʠʧʽʚ, ʪʝʭʥʦʣʦʛʽʾ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʦʮʽʥʶʚʘʥʥʷ 

ʧʫʙʣʽʯʥʦ-ʛʨʦʤʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʋʅɯɺɽʈʉʀʊɽʊʉʔʂʆɰ ɸɺʊʆʅʆʄɯɰ 

ʋ ʉɺɯʊʆɺɯʁ ʇʈɸʂʊʀʎɯ 

 

ɺʦʡʥʘʣʦʚʠʯ ʆʣʝʢʩʘʥʜʨʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ 

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʘʥʦʚʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʟʥʘʥʴ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʨʦʣʴ 

ʦʩʚʽʪʠ ʚ ʜʦʩʷʛʥʝʥʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ʎʽ ʦʙʩʪʘʚʠʥʠ 

ʟʫʤʦʚʣʶʶʪʴ ʧʝʨʝʭʽʜ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʟʤʽʥʶʶʪʴ ʨʦʣʴ ʽ ʬʫʥʢʮʽʾ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʚʠʢʣʠʢʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʝʨʞʘʚʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ. ɼʽʷʣʴʥʽʩʪʴ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ 

ʚʽʜʥʦʩʠʥ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ. ʉʘʤʝ ʪʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʠ 

ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʨʠʥʢʫ, ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ 

ʨʠʥʢʦʚʠʭ ʫʤʦʚ ʽ ʥʦʚʠʭ ʪʝʥʜʝʥʮʽʡ. 

ʅʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʫ ʩʢʣʘʜʥʠʭ 

ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ. ʇʝʨʝʙʫʚʘʶʯʠ ʧʦʚʥʽʩʪʶ ʚ ʨʘʤʢʘʭ ʧʦʚʥʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ, 

ʧʦʚôʷʟʘʥʽ ʟ ʨʠʥʢʦʚʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʥʫʯʢʠʤʠ ʪʘ ʘʜʘʧʪʠʚʥʠʤʠ. 

ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʻ ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʜʝʨʞʘʚʥʠʤʠ ʪʘ ʨʠʥʢʦʚʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʘʚʪʦʥʦʤʽʾ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʇʦʥʷʪʪʷ ʘʚʪʦʥʦʤʽʾ ʚ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʦʟʥʘʯʘʻ ʧʝʚʥʠʡ ʩʪʫʧʽʥʴ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʚ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ. ʑʦʜʦ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (ʽ ʥʘʩʘʤʧʝʨʝʜ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ), ʪʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʚʪʦʥʦʤʽʾ ʙʫʣʘ ʦʛʦʣʦʰʝʥʘ ʱʝ ʚ 1960-ʭ ʨʦʢʘʭ 

ʍʍ ʩʪʦʣʽʪʪʷ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʝ ʚʠʟʥʘʯʝʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʘʚʪʦʥʦʤʽʾ ʙʫʣʦ 

ʜʘʥʦ ʚ 1965 ʨʦʮʽ ʄʽʞʥʘʨʦʜʥʦʶ ʘʩʦʮʽʘʮʽʻʶ ʫʥʽʚʝʨʩʠʪʝʪʽʚ (IAU), ʢʦʣʠ ʚʦʥʘ 

ʚʠʟʥʘʯʠʣʘʩʷ ʷʢ ʧʦʚʥʦʚʘʞʝʥʥʷ ʚʠʨʽʰʫʚʘʪʠ: ʭʪʦ ʙʫʜʝ ʚʠʢʣʘʜʘʪʠ, ʱʦ ʙʫʜʝ 
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ʚʠʚʯʘʪʠ, ʭʪʦ ʙʫʜʝ ʥʘʚʯʘʪʠʩʷ ʽ ʭʪʦ ʦʪʨʠʤʫʚʘʪʠʤʝ ʩʪʫʧʽʥʴ, ʱʦ ʧʽʜʣʷʛʘʻ 

ʜʦʩʣʽʜʞʝʥʥʶ. ʌʽʥʘʥʩʦʚʽ ʘʩʧʝʢʪʠ ʘʚʪʦʥʦʤʽʾ ʧʦʜʘʚʘʣʠʩʷ ʣʠʰʝ ʷʢ ʬʦʨʤʘʣʴʥʝ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʩʥʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʩʚʦʙʦʜʠ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʪʘʢʪʽʚ [1]. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʩʚʽʪʥʷ ʥʘʫʢʘ ʪʘ ʧʦʣʽʪʠʢʘ ʩʫʪʪʻʚʦ ʟʙʘʛʘʪʠʣʠʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʱʦʜʦ ʘʚʪʦʥʦʤʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʧʽʜ ʝʛʽʜʦʶ ɭʉ ʪʘ EAU 

(ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʫʥʽʚʝʨʩʠʪʝʪʽʚ). ɿʦʢʨʝʤʘ, ɭɸʋ ʧʽʜʢʨʝʩʣʶʻ ʢʣʶʯʦʚʫ ʨʦʣʴ 

ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʘʚʪʦʥʦʤʽʾ ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ɸʣʝ 

ʚ ʪʦʡ ʞʝ ʯʘʩ ʘʚʪʦʥʦʤʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʷʢ ʮʽʣʴ ʩʘʤʘ ʧʦ ʩʦʙʽ, ʘ ʷʢ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʘ ʧʝʨʝʜʫʤʦʚʘ ʫʩʧʽʭʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ʇʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ 

ʘʚʪʦʥʦʤʽʷ ʻ ʪʦʯʢʦʶ ʢʦʥʩʝʥʩʫʩʫ ʤʽʞ ʜʝʨʞʘʚʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʽ ʨʠʥʢʦʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ. ɼʝʨʞʘʚʘ ʚʩʪʘʥʦʚʣʶʻ ʚʽʜʧʦʚʽʜʥʽ ʨʘʤʢʠ, ʚ ʷʢʠʭ ʫʥʽʚʝʨʩʠʪʝʪʠ ʤʦʞʫʪʴ 

ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʤʽʩʽʾ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ [2]. 

ɿ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʟʘʩʥʫʚʘʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʫ 

2001 ʨʦʮʽ ʘʚʪʦʥʦʤʽʷ ʟ ʧʽʜʟʚʽʪʥʽʩʪʶ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʷʢ ʧʝʨʰʠʡ ʧʨʠʥʮʠʧ. 

ʅʘʩʪʫʧʥʽ ʜʝʢʣʘʨʘʮʽʾ ɭɸʋ ʥʘʛʦʣʦʰʫʚʘʣʠ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʘʚʪʦʥʦʤʽʾ [3]. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʬʦʨʤʫʚʘʣʘʩʷ ʻʜʠʥʘ ʧʦʟʠʮʽʷ 

ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʥʠʢʽʚ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘʢʦʾ ʯʠ ʽʥʰʦʾ ʘʚʪʦʥʦʤʽʾ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ɺʦʜʥʦʯʘʩ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʧʦʥʷʪʪʷ ʘʚʪʦʥʦʤʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʻ 

ʩʢʣʘʜʥʠʤ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʮʴʦʛʦ ʧʦʥʷʪʪʷ. ʊʦʤʫ ʜʦʩʽ 

ʥʝʤʘʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʱʦʜʦ ʨʽʚʥʷ ʘʚʪʦʥʦʤʽʾ, ʾʾ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʜʽʚ, ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʈʦʟʰʠʨʝʥʥʷ ʘʚʪʦʥʦʤʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʟʫʤʦʚʣʝʥʝ ʟʤʽʥʦʶ ʾʭʥʴʦʾ ʨʦʣʽ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɿ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪʦʣʽʪʪʷ ʚ ʫʤʦʚʘʭ ʩʪʘʥʦʚʣʝʥʥʷ 

ʝʢʦʥʦʤʽʢʠ ʟʥʘʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʘʨʜʠʥʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʪʘ ʬʫʥʢʮʽʡ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. ʊʘʢ, ʊ. ʇʘʨʩʦʥʩ ʽ ʂ. ʂʝʨ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʚʠʟʥʘʯʘʶʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ ʩʫʯʘʩʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʷ; ʩʧʝʮʽʘʣʴʥʘ ʦʩʚʽʪʘ; 

ʪʨʠʚʘʣʝ ʥʘʚʯʘʥʥʷ: ʧʝʨʽʦʜʠʯʥʝ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʚʦʻʾ ʧʨʦʬʝʩʽʾ; ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ; ʥʘʫʢʦʚʘ ʩʧʽʚʧʨʘʮʷ ʟ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ 
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ʦʢʨʝʤʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʢʫʣʴʪʫʨʠ; ʧʦʰʫʢ ʽ ʚʽʜʙʽʨ ʪʘʣʘʥʪʽʚ; 

ʚʠʭʦʚʘʥʥʷ ʛʨʦʤʘʜʷʥ ð ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʽ ʥʘʫʢʦʚʮʽʚ; ʬʫʥʢʮʽʷ ʢʨʠʪʠʢʠ ʽʩʥʫʶʯʦʛʦ 

ʩʫʩʧʽʣʴʥʦʛʦ ʣʘʜʫ, ʜʝʨʞʘʚʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ; ʢʫʣʴʪʫʨʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ; 

ʫʥʽʚʝʨʩʠʪʝʪ ʷʢ ʮʝʥʪʨ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʥʦʚʦʛʦ ʩʪʠʣʶ ʞʠʪʪʷ; 

ʫʥʽʚʝʨʩʠʪʝʪ ʫ ʩʢʣʘʜʽ ʟʘʢʣʘʜʫ [6]. ʆʪʞʝ, ʧʝʨʝʣʽʢ ʬʫʥʢʮʽʡ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʟʥʘʯʥʦ ʰʠʨʰʠʡ, ʥʽʞ ʧʝʨʝʣʽʢ ʡʦʛʦ ʢʣʘʩʠʯʥʠʭ ʚʠʜʽʚ 

ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʧʨʘʮʷʭ ʘʥʛʣʽʡʩʴʢʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ʈ. ʇ. ɼʦʨʝ ʧʝʨʝʣʽʢ ʬʫʥʢʮʽʡ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʱʝ ʙʽʣʴʰ ʨʦʟʰʠʨʝʥʠʡ, ʟʦʢʨʝʤʘ: ʚʠʭʦʚʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ; ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʪʫʩʫ ʢʨʘʾʥʠ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʽʡ ʘʨʝʥʽ; ʚʠʭʦʚʘʥʥʷ ʧʦʚʘʛʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʨʘʮʽ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʝʣʽʪʠ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʨʽʦʪʠʟʤʫ, ʥʦʨʤ 

ʝʪʠʢʠ ʪʘ ʧʦʚʝʜʽʥʢʠ, ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʦʣʽʪʠʯʥʦʛʦ ʨʝʞʠʤʫ; 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʰʘʨʢʫ çʚʽʜʯʫʞʝʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʽʚè, ʷʢʦʤʫ ʚʣʘʩʪʠʚʝ ʢʨʠʪʠʯʥʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʽʡ ʧʦʣʽʪʠʯʥʠʭ ʣʽʜʝʨʽʚ ʘʙʦ ʜʦ ʜʦʤʽʥʫʶʯʠʭ ʧʦʛʣʷʜʽʚ; ʬʦʨʤʫʚʘʥʥʷ 

ʥʦʚʦʛʦ ʧʝʨʝʣʽʢʫ ʧʨʦʬʝʩʽʡ, ʾʭ ʣʝʛʘʣʽʟʘʮʽʷ ʪʘ ʣʝʛʽʪʠʤʽʟʘʮʽʷ; ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ 

ʧʽʜʪʨʠʤʢʘ ʧʦʣʽʪʠʯʥʦʾ ʝʣʽʪʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʮʽʻʾ ʝʣʽʪʠ ʰʣʷʭʦʤ 

ʧʦʰʫʢʫ ʪʘ ʧʽʜʪʨʠʤʢʠ ʪʘʣʘʥʪʽʚ [7]. 

ʃʽʩʘʙʦʥʩʴʢʘ ʜʝʢʣʘʨʘʮʽʷ 2007 ʨʦʢʫ ʯʽʪʢʦ ʚʠʟʥʘʯʠʣʘ ʯʦʪʠʨʠ ʪʠʧʠ ʘʚʪʦʥʦʤʽʾ: 

ʘʢʘʜʝʤʽʯʥʫ (ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʥʘʧʨʷʤʽʚ, 

ʤʘʩʰʪʘʙʽʚ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ), ʬʽʥʘʥʩʦʚʫ (ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʥʷ ʪʘ 

ʨʦʟʧʦʜʽʣʫ, ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʣʘʪʠ ʟʘ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʙʫʪʢʫ ʪʦʱʦ), 

ʦʨʛʘʥʽʟʘʮʽʡʥʘ (ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʪʘʪʫʪʫ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʫʢʣʘʜʘʥʥʷ 

ʢʦʥʪʨʘʢʪʽʚ, ʚʠʙʦʨʠ ʨʝʢʪʦʨʘ ʪʘ ʽʥʰʠʭ ʢʝʨʽʚʥʠʢʽʚ) ʪʘ ʢʘʜʨʦʚʘ ʘʚʪʦʥʦʤʽʷ 

(ʥʘʡʤʘʥʥʷ, ʚʠʥʘʛʦʨʦʜʘ ʪʘ ʢʘʨ'ʻʨʘ ʧʝʨʩʦʥʘʣʫ). ʂʦʞʝʥ ʚʠʜ ʘʚʪʦʥʦʤʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʾʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʘ ʷʢʠʤʠ ʦʮʽʥʶʻʪʴʩʷ ʾʾ ʨʽʚʝʥʴ [9]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʘʢʘʜʝʤʽʯʥʘ ʘʚʪʦʥʦʤʽʷ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʦʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ 

ʚʠʱʝ ʩʚʦʙʦʜ, ʧʦʣʷʛʘʻ ʫ ʩʚʦʙʦʜʽ ʚʠʙʦʨʫ ʥʘʫʢʦʚʮʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʫ ʩʬʝʨʘʭ ʾʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʪʝʨʝʩʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʘʢʘ ʘʚʪʦʥʦʤʽʷ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ 

ʥʘʷʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʙʦʪʠ ʚʠʢʣʘʜʘʯʘ ʟʘ ʧʝʚʥʠʤʠ 
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ʢʨʠʪʝʨʽʷʤʠ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʘʚʪʦʥʦʤʽʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʟʘʛʘʣʴʥʠʭ ʧʨʘʚʠʣ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɿɺʆ: ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʋʧʨʘʚʣʽʥʥʷ - (ʫ ʩʪʨʫʢʪʫʨʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽ çʨʝʢʪʦʨè, 

çʧʨʝʟʠʜʝʥʪè, çʧʨʦʨʝʢʪʦʨè, çʧʨʦʨʝʢʪʦʨè, çʢʘʥʮʣʝʨè ʪʦʱʦ); ʧʨʦʮʝʜʫʨʠ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʙʦʨʽʚ ʚʠʱʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ. ɺʠʱʝ ʢʝʨʽʚʥʠʮʪʚʦ (ʨʝʢʪʦʨ) ʤʦʞʝ 

ʙʫʪʠ ʦʙʨʘʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ɿʙʦʨʽʚ ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ; ʛʦʣʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʦʨʛʘʥʫ (ʨʘʜʠ ʜʠʨʝʢʪʦʨʽʚ, ʚʠʱʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʩʝʥʘʪʫ ʪʦʱʦ) ʘʙʦ ʧʨʠʟʥʘʯʝʥʦʛʦ 

ʨʽʰʝʥʥʷʤ ʢʝʨʽʚʥʦʛʦ ʦʨʛʘʥʫ; ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʉʝʥʘʪʦʤ ʽ 

ʈʘʜʦʶ ʘʙʦ ʩʪʫʜʝʥʪʩʴʢʦʶ ʛʨʦʤʘʜʦʶ [11]. 

ɯʥʦʜʽ ʜʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʨʝʢʪʦʨʘ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʢʝʨʽʚʥʠʮʪʚʘ ʢʨʘʾʥʠ, ʤʽʥʽʩʪʝʨʩʪʚʘ ʯʠ ʜʝʧʘʨʪʘʤʝʥʪʫ ʦʩʚʽʪʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʜʽʻ ʚ 

ʏʝʭʽʾ, ɻʨʝʮʽʾ, ɯʪʘʣʽʾ, ʃʘʪʚʽʾ, ɯʩʧʘʥʽʾ, ʐʚʝʮʽʾ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ɭʉ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʜʦ ʪʘʢʠʭ ʢʘʥʜʠʜʘʪʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʚʠʤʦʛʠ: ʨʽʚʝʥʴ ʦʩʚʽʪʠ, ʜʦʩʚʽʜ ʨʦʙʦʪʠ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʽʢ, 

ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ, ʫʧʨʘʚʣʽʥʩʴʢʽ ʟʜʽʙʥʦʩʪʽ, ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ ʟʘ ʩʫʤʽʩʥʠʮʪʚʦʤ. ʎʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚ ʦʜʥʽʡ ʢʨʘʾʥʽ [12]. 

ɺʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʝʢʪʦʨʘ ʘʙʦ ʧʨʝʟʠʜʝʥʪʘ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ 

ʃʘʪʚʽʾ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʫʢʦʚʘ ʧʦʩʘʜʘ, 

ʚʯʝʥʠʡ ʩʪʫʧʽʥʴ, ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ, ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʥʘ ʢʝʨʽʚʥʠʭ 

ʧʦʩʘʜʘʭ. ʊʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʟʚʽʣʴʥʝʥʥʷ ʟ ʧʦʩʘʜʠ.  

ʊʘʢ, ʫ ʃʘʪʚʽʾ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʧʦʚʥʦʚʘʞʝʥʴ ʜʦ ʧʝʨʝʦʙʨʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 5 ʨʦʢʽʚ, ʘ ʨʝʢʪʦʨ ʤʦʞʝ ʙʫʪʠ ʟʚʽʣʴʥʝʥʠʡ ʣʠʰʝ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʢʘʟʽʚʦʢ ʚʣʘʜʠ. ʇʨʘʢʪʠʢʘ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʜʦʟʚʦʣʷʻ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʟʥʘʯʘʪʠ ʪʝʨʤʽʥ ʧʦʚʥʦʚʘʞʝʥʴ ʽ ʟʚʽʣʴʥʷʪʠ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʝʨʡʦʟʥʠʭ 

ʧʨʦʩʪʫʧʢʽʚ [4].  

ɺ ʋʢʨʘʾʥʽ ʨʝʢʪʦʨ ʦʙʠʨʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʙʦʨʽʚ, ʩʪʨʦʢ ʧʦʚʥʦʚʘʞʝʥʴ 

ʨʝʛʫʣʶʻʪʴʩʷ ʢʦʥʪʨʘʢʪʦʤ. ɼʣʷ ʢʝʨʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫʢʨʘʾʥʩʴʢʝ 
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ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʪʘʢʦʞ ʯʽʪʢʦ ʚʠʟʥʘʯʘʻ ʢʨʠʪʝʨʽʾ: ʢʘʥʜʠʜʘʪ ʥʘ ʧʦʩʘʜʫ ʢʝʨʽʚʥʠʢʘ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʛʨʦʤʘʜʷʥʠʥʦʤ ʋʢʨʘʾʥʠ, ʚʽʣʴʥʦ 

ʚʦʣʦʜʽʪʠ ʜʝʨʞʘʚʥʦʶ ʤʦʚʦʶ, ʤʘʪʠ ʚʯʝʥʝ ʟʚʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʫ ʦʩʚʽʪʫ, ʥʘʫʢʦʚʠʡ 

ʩʪʫʧʽʥʴ ʪʘ ʩʪʘʞ ʨʦʙʦʪʠ ʥʘ ʧʦʩʘʜʘʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝ ʤʝʥʰʝ 

10 ʨʦʢʽʚ. ʆʜʥʘ ʡ ʪʘ ʩʘʤʘ ʦʩʦʙʘ ʥʝ ʤʦʞʝ ʦʯʦʣʶʚʘʪʠ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

ʙʽʣʴʰʝ ʜʚʦʭ ʩʪʨʦʢʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʥʦʤʽʾ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʢʣʘʜʥʽʩʪʶ ʩʘʤʦʛʦ ʧʦʥʷʪʪʷ ʘʚʪʦʥʦʤʽʾ. ɽʬʝʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ 

ʩʫʯʘʩʥʦʤʫ ʤʽʥʣʠʚʦʤʫ ʪʘ ʩʢʣʘʜʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦʪʨʝʙʫʻ 

ʛʥʫʯʢʦʩʪʽ ʪʘ ʘʜʘʧʪʦʚʘʥʦʩʪʽ ʜʦ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʘʚʪʦʥʦʤʽʾ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʷʢʝ ʙʫʣʦ ʙ 

ʩʪʠʤʫʣʶʶʯʠʤ, ʥʝ ʞʦʨʩʪʢʠʤ, ʘʣʝ, ʚʦʜʥʦʯʘʩ, ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʇʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʘʚʪʦʥʦʤʽʻʶ ʪʘ ʜʝʨʞʘʚʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʘʚʪʦʥʦʤʽʾ, ʷʢʽ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ, ʢʘʜʨʦʚʽʡ, ʬʽʥʘʥʩʦʚʽʡ, ʘʢʘʜʝʤʽʯʥʽʡ). ʉʢʣʘʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʩʫʪʥʦʩʪʽ, ʨʽʚʥʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʥʦʤʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʫ ʩʫʯʘʩʥʦʤʫ 

ʛʣʦʙʘʣʽʟʦʚʘʥʦʤʫ ʩʚʽʪʽ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ.  

ʉʪʨʽʤʢʽ ʟʤʽʥʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʣʠʚʦʩʪʝʡ ʘʚʪʦʥʦʤʽʟʘʮʽʾ, ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥ ʪʘ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʚʣʘʜʠ ʪʘ ʜʝʨʞʘʚʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʮʠʭ ʧʦʰʫʢʽʚ ʤʘʻ ʩʪʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʥʝʚʽʜôʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʷʢʦʾ ʻ ʟʤʽʮʥʝʥʥʷ ʪʘʢʦʛʦ ʟʘʢʣʘʜʫ, ʷʢ ʫʥʽʚʝʨʩʠʪʝʪ.  

ɼʣʷ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫʩʧʽʰʥʦʛʦ ʜʦʩʚʽʜʫ ʪʠʭ ʢʨʘʾʥ, ʜʝ ʩʪʚʦʨʝʥʽ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʤʽʩʽʾ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʫ ʩʫʩʧʽʣʴʩʪʚʽ.  
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ʇʈʆɹʃɽʄɸ ɯʅʊɽɻʈʆɺɸʅʆɻʆ ʇɯɼʍʆɼʋ ɺ ʍɯʄɯɰ ɿ ʇʈɽɼʄɽʊɸʄʀ 

ʉʋʉʇɯʃʔʅʆ-ɯʉʊʆʈʀʏʅʆɻʆ ʎʀʂʃʋ ɺ ɿɸʂʃɸɼɸʍ ɿɸɻɸʃʔʅʆɰ 

ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ ʇʈʀ ʈɽɸʃɯɿɸʎɯɰ ʄɽʊʆɼʋ ʇʈʆɽʂʊɯɺ ʅɸ ʊɽʄʋ 

çʄɽʊɸʃʀ ʊɸ ɰʍ ɺʃɸʉʊʀɺʆʉʊɯè 

 

ɻʘʣʠʮʷ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʤʘʛʽʩʪʨʘʥʪ, ʚʯʠʪʝʣʴ ʭʽʤʽʾ 

ɿʘʧʦʨʽʟʴʢʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʰʢʦʣʠ ɯïɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 72 

ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʭʽʤʽʾ ʪʘ ʙʽʦʣʦʛʽʾ ɿʄʈ ɿʆ 

ɻʫʟʝʚʘʪʠʡ ɸʥʜʨʽʡ ʖʨʽʡʦʚʠʯ 

ʚʯʠʪʝʣʴ ʽʩʪʦʨʽʾ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ʚʯʠʪʝʣʴ-ʤʝʪʦʜʠʩʪ 

ʜʠʨʝʢʪʦʨ ɿʘʧʦʨʽʟʴʢʦʾ ʛʽʤʥʘʟʽʾ ˉ 50 ɿʄʈ ɿʆ 

ɼʶʞʠʢʦʚʘ ʊʝʪʷʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯʢʘ ʢʘʬʝʜʨʠ 

ɻʘʣʠʮʷ ɺʘʜʠʤ ɺʷʯʝʩʣʘʚʦʚʠʯ 

ʜ.ʭʽʤ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʂʫʣʠʢ ɯʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʟʤʽʩʪʫ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʚʠʤʘʛʘʻ ʥʝ 

ʣʠʰʝ ʟʙʝʨʝʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʘ ʡ ʾʭ ʙʝʟʧʝʨʝʨʚʥʠʡ 

ʨʦʟʚʠʪʦʢ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʉʫʩʧʽʣʴʥʦ-ʽʩʪʦʨʠʯʥʽ ʥʘʫʢʠ ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʭʽʤʽʾ, ʘ ʾʭ ʽʥʪʝʛʨʘʮʽʷ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ ʷʢ ʧʨʦ ʣʦʛʽʯʥʦ ʻʜʠʥʫ, ʽʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʠʤ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤʫ ʟʥʘʥʴ ʱʦʜʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʤʠʨʫ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʧʨʦʙʣʝʤʘ ʽʥʪʝʛʨʘʮʽʾ ʩʫʩʧʽʣʴʥʦ-ʽʩʪʦʨʠʯʥʠʭ 

ʧʨʝʜʤʝʪʽʚ ʟ ʭʽʤʽʻʶ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ. ʋ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʝʢʪʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʧʝʚʥʠʭ 

ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ, ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 
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ʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʚ ʢʫʨʩʽ ʭʽʤʽʾ.  

ʅʘ ʤʦʤʝʥʪ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʅʝʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽè 

(ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʘʣʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ), ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ɯɯ 

ʩʝʤʝʩʪʨʽ ʚ 11 ʢʣʘʩʽ (ɯɯ ʩʝʤʝʩʪʨʽ 2 ʢʫʨʩʫ ʫ ʬʘʭʦʚʠʭ ʢʦʣʝʜʞʘʭ), ʚʞʝ ʥʘʙʫʪʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʥʘʥʥʷ ʟ ʧʨʝʜʤʝʪʽʚ ʩʫʩʧʽʣʴʥʦ-ʽʩʪʦʨʠʯʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʨʝʘʣʽʟʘʮʽʶ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʾʭ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ ʟʘʭʠʩʪʦʤ, ʝʣʝʤʝʥʪʘʤʠ ʜʠʩʢʫʩʽʾ, ʩʪʚʦʨʝʥʥʷʤ 

ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ ʪʦʱʦ. 

ʂʦʣʠʩʢʦʶ ʭʽʤʽʾ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʆʣʝʢʩʘʥʜʨʽʡʩʴʢʫ ʘʢʘʜʝʤʽʶ, ʟʘʩʥʦʚʘʥʫ 

ʆʣʝʢʩʘʥʜʨʦʤ ʄʘʢʝʜʦʥʩʴʢʠʤ ʫ 332 ʨ. ʜʦ ʥ.ʝ. ʉʘʤʝ ʪʫʪ ʚʽʜʙʫʣʦʩʷ ʧʦʻʜʥʘʥʥʷ 

ʪʝʦʨʽʾ (ʘʥʪʠʯʥʦʾ ʥʘʪʫʨʬʽʣʦʩʦʬʽʾ) ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ ʧʨʦ ʨʝʯʦʚʠʥʠ, ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʪʦʙʪʦ ʟʘʨʦʜʠʣʘʩʷ ʥʦʚʘ ʥʘʫʢʘ ï khemeia, ʱʦ 

ʜʦʩʣʽʚʥʦ ʦʟʥʘʯʘʣʦ çʻʛʠʧʝʪʩʴʢʝ ʤʠʩʪʝʮʪʚʦè. 

ʆʩʥʦʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʚʠʚʯʝʥʥʷ ʦʣʝʢʩʘʥʜʨʽʡʩʴʢʦʾ ʘʣʭʽʤʽʾ ʙʫʣʠ ʤʝʪʘʣʠ, 

ʩʘʤʝ ʫ ʮʝʡ ʧʝʨʽʦʜ ʬʦʨʤʫʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʘ ʤʝʪʘʣʦʧʣʘʥʝʪʥʘ ʩʠʤʚʦʣʽʢʘ ʘʣʭʽʤʽʾ, ʫ 

ʷʢʽʡ ʢʦʞʥʦʤʫ ʟ ʚʽʜʦʤʠʭ ʥʘ ʪʦʡ ʯʘʩ ʩʝʤʠ ʤʝʪʘʣʽʚ ʟʽʩʪʘʚʣʷʣʘʩʷ ʚʽʜʧʦʚʽʜʥʘ 

ʧʣʘʥʝʪʘ, ʥʘʧʨʠʢʣʘʜ, ʩʨʽʙʣʦ ï ʃʫʥʘ, ʨʪʫʪʴ ï ʄʝʨʢʫʨʽʡ, ʤʽʜʴ ï ɺʝʥʝʨʘ, ʟʦʣʦʪʦ 

ʉʦʥʮʝ, ʟʘʣʽʟʦ ï ʄʘʨʩ, ʦʣʦʚʦ ï ʖʧʽʪʝʨ, ʩʚʠʥʝʮʴ ï ʉʘʪʫʨʥ. ɿôʷʚʣʷʶʪʴʩʷ 

ʥʘʡʚʘʞʣʠʚʽʰʽ ʘʣʭʽʤʽʯʥʽ ʟʥʘʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤʠ ʤʝʪʘʣʘʤʠ: ¢, ǀ, ½, ǁ ʪʦʱʦ. 

ʋ 1791 ʨ. ʩʧʠʩʦʢ ʧʨʦʩʪʠʭ ʨʝʯʦʚʠʥ ʤʽʩʪʠʚ ʙʣʠʟʴʢʦ ʜʚʦʭ ʜʝʩʷʪʢʽʚ ʚʽʜʦʤʠʭ 

ʥʘ ʪʦʡ ʯʘʩ ʤʝʪʘʣʽʚ: ʨʪʫʪʴ, ʩʨʽʙʣʦ, ʩʫʨʤʘ, ʙʽʩʤʫʪ, ʦʣʦʚʦ, ʤʽʜʴ, ʢʦʙʘʣʴʪ, ʟʘʣʽʟʦ, 

ʤʘʨʛʘʥʝʮʴ, ʟʦʣʦʪʦ, ʥʽʢʝʣʴ, ʩʚʠʥʝʮʴ, ʧʣʘʪʠʥʘ, ʤʦʣʽʙʜʝʥ, ʮʠʥʢ, ʚʦʣʴʬʨʘʤ, ʪʠʪʘʥ. 

ʋ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʍɯʍ ʩʪ. ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʧʣʘʪʠʥʦʚʽ ʤʝʪʘʣʠ, ʝʣʝʢʪʨʦʣʽʟʦʤ 

ʦʜʝʨʞʘʥʦ ʣʫʞʥʽ ʪʘ ʣʫʞʥʦʟʝʤʝʣʴʥʽ ʤʝʪʘʣʠ. ʅʘ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʍɯʍ ʩʪ. 

ʧʝʨʽʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʧʦʧʦʚʥʠʣʠ ʮʝʟʽʡ, ʽʥʜʽʡ, ʛʘʣʽʡ, ʛʝʨʤʘʥʽʡ. ʄʝʪʦʜʦʤ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʧʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪ. ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʥʝ 

ʽʩʥʫʶʯʽ ʫ ʧʨʠʨʦʜʽ ʨʘʜʽʦʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ. ʇʝʨʰʠʤ ʟ ʥʠʭ ï ʙʫʚ ʊʝʭʥʝʮʽʡ ʊʩ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʝʨʽʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ɼ. ɯ. ʄʝʥʜʝʣʻʻʚʘ ʤʽʩʪʠʪʴ 118 ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʟ ʷʢʠʭ 85 ʻ ʤʝʪʘʣʽʯʥʠʤʠ. 

ɿʘʚʜʷʢʠ ʚʠʩʦʢʦʾ ʚʽʜʥʦʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʝʪʘʣʠ ʛʦʣʦʚʥʠʭ ʧʽʜʛʨʫʧ ʥʝ 
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ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʧʨʠʨʦʜʽ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. ʄʝʪʘʣʠ ʧʦʙʽʯʥʠʭ ʧʽʜʛʨʫʧ ʽʩʥʫʶʪʴ ʷʢ 

ʫ ʩʘʤʦʨʦʜʥʦʤʫ ʩʪʘʥʽ, ʪʘʢ ʽ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʦʢʩʠʜʽʚ ʪʘ ʩʫʣʴʬʽʜʽʚ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʘʥʪʠʯʥʫ ʽʩʪʦʨʽʶ, ʟʘʥʝʧʘʜ ʈʠʤʩʴʢʦʾ ʽʤʧʝʨʽʾ ʟʫʤʦʚʣʝʥʠʡ 

ʦʪʨʫʻʥʥʷʤ ʤʝʪʘʣʽʯʥʠʤ ʩʚʠʥʮʝʤ. ɸ ʩʘʤʝ, ʚʽʜʦʤʦ, ʱʦ ʚʦʜʦʧʨʦʚʽʜʥʫ ʩʠʩʪʝʤʫ 

ɼʘʚʥʴʦʛʦ ʈʠʤʫ ʚʠʛʦʪʦʚʣʷʣʠ ʟʽ ʩʚʠʥʮʶ. ɺʦʜʘ, ʷʢʘ ʞʠʚʠʣʘ ʈʠʤ ʤʽʩʪʠʣʘ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʚʠʥʮʝʤ, ʫʪʚʦʨʶʚʘʚ 

ʨʦʟʯʠʥʥʠʡ ʧʣʶʤʙʫʤ ʛʽʜʨʦʛʝʥʢʘʨʙʦʥʘʪ Pb(HCO3)2. ʅʝ ʙʝʟ ʫʚʘʛʠ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʤʽʩʪʠʣʠ ʩʧʦʣʫʢʠ ʇʣʶʤʙʫʤʫ. ʂʨʽʤ ʪʦʛʦ, 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʤʘʢʫ ʜʝʷʢʠʭ ʩʦʨʪʽʚ ʚʠʥʘ, ʡʦʛʦ ʟʙʝʨʽʛʘʣʠ ʫ ʩʚʠʥʮʝʚʠʭ ʯʘʥʘʭ, ʥʝ 

ʚʨʘʭʦʚʫʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ. ɸ ʚʩʝ ʮʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʭʨʦʥʽʯʥʦʛʦ ʦʪʨʫʻʥʥʷ 

(ʩʘʪʫʨʥʽʟʤʫ), ʚʠʪʽʩʥʝʥʥʶ ʂʘʣʴʮʽʶ ʟ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ. 

ɿʫʧʠʥʷʶʯʠʩʴ ʥʘ ʽʩʪʦʨʠʯʥʦʤʫ ʪʘ ʢʫʣʴʪʫʨʥʦʤʫ ʨʦʟʚʠʪʢʫ ɼʘʚʥʴʦʾ ɯʥʜʽʾ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ ʟʘʣʽʟʥʫ ʢʦʣʦʥʫ, ʨʦʟʪʘʰʦʚʘʥʫ ʚ ɼʝʣʽ, ʫ ʤʝʞʘʭ ʢʦʤʧʣʝʢʩʫ ʤʝʯʝʪʝʡ 

ʂʫʪʙ-ʄʽʥʘʨ, ʥʘʡʩʪʘʨʽʰʦʛʦ ʭʨʘʤʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ɯʥʜʽʾ. ʂʦʣʦʥʘ ʙʫʣʘ ʟʚʝʜʝʥʘ ʚ 

ɯʍ ʩʪ. ʜʦ ʥ.ʝ., ʚʠʩʦʪʦʶ ʙʣʠʟʴʢʦ 7 ʤ ʪʘ ʚʘʛʦʶ 6,5 ʪ. ʆʩʦʙʣʠʚʽʩʪʶ ʢʦʣʦʥʠ ʻ ʤʘʡʞʝ 

ʧʦʚʥʝ ʫʥʠʢʥʝʥʥʷ ʢʦʨʦʟʽʾ. 

ʇʨʦʮʝʩʠ ʢʦʨʦʟʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʬʝʨʫʤ(ɯɯɯ) 

ʦʢʩʦʛʽʜʨʦʢʩʠʜʫ ʫ ʚʦʣʦʛʦʤʫ ʧʦʚʽʪʨʽ ʟʘ ʨʝʘʢʮʽʻʶ: 

4Fe + 2H2O + 3O2 Ÿ 4FeOOH 

ɸʣʝ ʮʷ ʨʝʘʢʮʽʷ ʧʝʨʝʙʽʛʘʻ ʜʦʚʽʣʴʥʦ ʟʘ ʫʤʦʚ ʥʘʷʚʥʦʩʪʽ ʫ ʟʘʣʽʟʽ ʜʦʤʽʰʦʢ 

ʚʫʛʣʝʮʶ, ʢʨʝʤʥʽʶ, ʬʦʩʬʦʨʫ ʪʘ ʩʽʨʢʠ. ʂʦʣʦʥʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʤʝʪʘʣʫ ʚʠʩʦʢʦʾ 

ʯʠʩʪʦʪʠ, ʘ ʚʤʽʩʪ ʌʝʨʫʤʫ ʫ ʥʽʡ ʩʪʘʥʦʚʠʪʴ 99,7%. ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʚʜʷʢʠ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʤʫ ʘʥʘʣʽʟʫ ʚʽʜʦʤʠʡ ʚʤʽʩʪ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ: ʌʦʩʬʦʨʫ 

0,114%, ʂʘʨʙʦʥʫ ï 0,08%, ʉʠʣʽʮʽʶ ï 0,046%, ʅʽʪʨʦʛʝʥʫ ï 0,032%, ʉʫʣʴʬʫʨʫ 

0,006%. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʽʡ ʩʪʘʣʽ, ʽ ʟʘʚʜʷʢʠ ʪʘʢʦʤʫ ʩʢʣʘʜʫ ʢʦʣʦʥʘ 

ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʢʦʨʦʟʽʾ. 

ʋ ʜʝʷʢʠʭ ʘʨʘʙʩʴʢʠʭ ʣʝʛʝʥʜʘʭ ʻ ʟʛʘʜʢʠ ʧʨʦ ʟʙʨʦʷʨʽʚ, ʷʢʽ ʥʝ ʟʤʦʛʣʠ 

ʚʠʢʦʥʘʪʠ ʟʘʤʦʚʣʝʥʥʷ ɹʫʭʘʨʩʴʢʦʛʦ ʝʤʽʨʘʪʫ, ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʙʫʣʦ ʚʠʛʦʪʦʚʠʪʠ çʯʫʜʦʜʽʡʥʠʡ ʤʝʯè ʟ çʥʝʙʝʩʥʦʛʦ ʢʘʤʝʥʶè. ɿʘ ʮʝ ʚʦʥʠ 

ʧʦʧʣʘʪʠʣʠʩʷ ʚʣʘʩʥʠʤ ʞʠʪʪʷʤ. ɿʙʨʦʷʨʽ ʥʝ ʟʥʘʣʠ, ʱʦ ʤʝʪʝʦʨʠʪʥʝ ʟʘʣʽʟʦ (ʟʘʣʽʟʦ 
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ʥʽʢʝʣʝʚʠʡ ʩʧʣʘʚ) ʢʫʻʪʴʩʷ ʣʠʰʝ ʭʦʣʦʜʥʠʤ, ʘ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʩʪʘʻ ʢʨʠʭʢʠʤ. ɼʦ 

ʨʝʯʽ, ʫ ʧʝʨʝʢʣʘʜʽ ʟ ʰʫʤʝʨʩʴʢʦʾ çʟʘʣʽʟʦè ʦʟʥʘʯʘʻ çʪʝ, ʱʦ ʢʘʧʥʫʣʦ ʟ ʥʝʙʘè. 

ʂʨʽʤ ʤʝʪʝʦʨʠʪʥʦʛʦ ʟʘʣʽʟʘ, ʫ ʧʨʠʨʦʜʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟʘʣʽʟʦ ʟʝʤʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʙʽʣʷ ɺʣʘʜʠʚʦʩʪʦʢʫ ʟʥʘʡʜʝʥʦ ʩʘʤʦʨʦʜʥʠʡ ʯʘʚʫʥ, 

ʽʟ ʚʤʽʩʪʦʤ ʂʘʨʙʦʥʫ 3,2%. ʉʘʤʦʨʦʜʥʝ ʟʘʣʽʟʦ ʚʠʷʚʣʝʥʦ ʚ ʤʽʩʷʯʥʦʤʫ ˇʨʫʥʪʽ. ɺʦʥʦ 

ʥʝ ʢʦʨʦʜʫʚʘʣʦ ʫ ʚʦʣʦʛʦʤʫ ʧʦʚʽʪʨʽ ʪʘ ʥʝ ʨʝʘʛʫʚʘʣʦ ʟ ʢʠʩʥʝʤ. ʎʝ ʧʦʷʩʥʶʚʘʣʦʩʷ 

ʪʠʤ, ʱʦ ʧʦʚʝʨʭʥʷ ʤʝʪʘʣʫ ʪʨʠʚʘʣʠʡ ʯʘʩ ʚ ʫʤʦʚʘʭ ʚʘʢʫʫʤʫ ʟʘʟʥʘʚʘʣʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʉʦʥʮʷ. 

ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʤʽʜʽ ï ʉuprum, ʧʦʭʦʜʠʪʴ ʚʽʜ ʥʘʡʤʝʥʫʚʘʥʥʷ ʦʩʪʨʦʚʘ ʂʽʧʨ. 

ɯʩʥʫʻ ʣʝʛʝʥʜʘ, ʱʦ ʙʦʛʠʥʷ ɸʬʨʦʜʽʪʘ ʚʢʘʟʘʣʘ ʥʘ ʮʝʡ ʦʩʪʨʽʚ, ʷʢʠʡ ʩʣʘʚʠʚʩʷ ʩʚʦʾʤʠ 

ʙʘʛʘʪʠʤʠ ʧʦʢʣʘʜʘʤʠ ʤʽʜʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝʡ ʽʩʪʦʨʠʯʥʠʡ ʬʘʢʪ, ʤʽʜʴ ʰʠʨʦʢʦ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʘʤʦʨʦʜʥʦʤʫ ʩʪʘʥʽ ʫ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʘʭ. ʊʘʢ, ʫ 1857 ʨ. ʫ ʉʐɸ ʚ 

ʨʘʡʦʥʽ ɺʝʣʠʢʠʭ ʆʟʝʨ ʟʥʘʡʜʝʥʦ ʤʽʜʥʠʡ ʚʘʣʫʥ ʤʘʩʦʶ 420 ʪ. ʁʦʛʦ ʯʘʩʪʠʥʠ, ʱʦ 

ʚʠʩʪʫʧʘʶʪʴ ʙʫʣʠ ʚʽʜʙʠʪʽ ʱʝ ʢʘʤôʷʥʠʤʠ ʩʦʢʠʨʘʤʠ. ʅʘ ʉʪʝʧʘʥʽʚʩʴʢʦʤʫ ʨʫʜʥʠʢʫ 

ʫ ʂʘʟʘʭʩʪʘʥʽ ʚ 1858 ʨ. ʟʥʘʡʜʝʥʦ ʩʘʤʦʨʦʜʦʢ ʤʽʜʽ ʤʘʩʦʶ 842 ʢʛ, ʘ ʫ ʂʝʤʝʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ï ʩʘʤʦʨʦʜʦʢ ʤʘʩʦʶ 7 ʪ. 

ɹʘʛʘʪʦ ʟ ʤʽʥʝʨʘʣʽʚ ʤʽʜʽ ʤʘʶʪʴ ʷʩʢʨʘʚʝ ʟʘʙʘʨʚʣʝʥʥʷ: ʢʦʚʝʣʽʥ CuS ʤʘʻ ʙʣʠʩʢ 

ʚʩʽʭ ʢʦʣʴʦʨʽʚ ʚʝʩʝʣʢʠ, ʤʽʜʥʠʡ ʙʣʠʩʢ (ʭʘʣʴʢʦʟʠʥ) Cu2S ï ʩʠʥʶʚʘʪʦ-ʩʪʘʣʝʚʦʛʦ 

ʢʦʣʴʦʨʫ, ʭʘʣʴʢʦʧʽʨʠʪ ʉuFʝS2 ï ʚʠʙʣʠʩʢʫʻ ʟʦʣʦʪʠʤʠ ʚʢʨʘʧʣʝʥʥʷʤʠ ʚ ʧʦʨʦʜʽ, 

ʤʘʣʘʭʽʪ ʉu2(ʆʅ)2ʉʆ3 ï ʩʤʘʨʘʛʜʦʚʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ, ʘʟʫʨʠʪ Cu3(CO3)2(OH)2 

ʛʫʩʪʦ-ʩʠʥʴʦʛʦ.  

ʋ 1912 ʨ. ʚʽʜʙʫʣʘʩʷ ʝʢʩʧʝʜʠʮʽʷ ʜʦ ɸʥʪʘʨʢʪʠʜʠ, ʷʢʫ ʦʯʦʣʠʚ ʘʥʛʣʽʡʩʴʢʠʡ 

ʤʦʨʩʴʢʠʡ ʦʬʽʮʝʨ ʪʘ ʜʦʩʣʽʜʥʠʢ ʈ. ʌ. ʉʢʦʪʪ. ʇʦʧʨʠ ʢʨʠʞʘʥʽ ʫʤʦʚʠ ʚʽʜʙʫʚʘʣʦʩʷ 

ʧʨʦʩʫʚʘʥʥʷ ʚʛʣʠʙ ʰʦʩʪʦʛʦ ʢʦʥʪʠʥʝʥʪʫ. ʇʽʜ ʯʘʩ ʧʝʨʝʧʦʯʠʥʢʫ ʯʣʝʥʠ ʝʢʩʧʝʜʠʮʽʾ 

ʥʘʤʘʛʘʣʠʩʷ ʟʽʛʨʽʪʠʩʷ ʛʘʨʷʯʠʤ ʯʘʻʤ, ʘʣʝ ʾʭ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʚ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʦʣʦʚôʷʥʽ ʢʘʟʘʥʢʠ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʩʨʽʙʣʷʩʪʦ-ʙʽʣʠʤʠ, ʛʫʩʪʦ ʚʢʨʠʣʠʩʷ ʩʽʨʠʤʠ 

ʧʣʷʤʘʤʠ.  

ɺʘʨʪʦ ʙʫʣʦ ʩʪʠʩʥʫʪʠ ʪʘʢʠʡ ʢʘʟʘʥʦʢ ʘʙʦ ʣʝʜʴ ʚʜʘʨʠʪʠ ʧʦ ʥʴʦʤʫ, ʷʢ ʚʽʥ 

ʨʦʟʩʠʧʘʚʩʷ ʚ ʧʦʨʦʰʦʢ. ɽʢʩʧʝʜʠʪʦʨʠ ʚʝʟʣʠ ʽʟ ʩʦʙʦʶ ʧʘʣʴʥʝ ʚ ʙʘʢʘʭ ʟʘʧʘʷʥʠʭ 

ʦʣʦʚʦʤ, ʪʘ ʥʘ ʩʠʣʴʥʦʤʫ ʤʦʨʦʟʽ ʤʝʪʘʣʝʚʽ ʙʘʢʠ ʧʦʯʘʣʠ ʨʦʟʣʘʟʠʪʠʩʷ ʽ ʧʘʣʴʥʝ 
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ʚʠʪʝʢʣʦ. ɺʦʥʠ ʚʠʨʫʰʠʣʠ ʥʘʟʘʜ ʫ ʜʫʞʝ ʧʦʛʘʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʪʘ ʤʦʨʘʣʴʥʦʤʫ 

ʩʪʘʥʽ. ɹʨʘʢ ʭʘʨʯʽʚ ʪʘ ʧʘʣʴʥʦʛʦ, ʚʠʥʠʢʥʝʥʥʷ ʮʠʥʛʠ, ʚʽʜʤʦʨʦʞʝʥʥʷ ʪʘ ʜʝʧʨʝʩʽʷ, 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ï ʚʠʨʽʰʠʣʠ ʜʦʣʶ ʝʢʩʧʝʜʠʮʽʾ. 

ɹʝʨʠʣʽʡ ï ʜʫʞʝ ʨʽʜʢʽʩʥʠʡ ʤʝʪʘʣ. ɺ ʦʜʥʽʡ ʪʦʥʥʽ ʧʦʨʽʜ ʡʦʛʦ ʚʤʽʩʪ ʩʢʣʘʜʘʻ 

ʜʦ 3,5 ʛ. ɯʩʥʫʻ ʙʣʠʟʴʢʦ 30 ʤʽʥʝʨʘʣʽʚ ɹʝʨʠʣʽʶ, ʚ ʦʩʥʦʚʥʦʤʫ ʩʠʣʽʢʘʪʠ ʪʘ 

ʘʣʶʤʦʩʠʣʽʢʘʪʠ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʙʝʨʠʣʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Be3Al 2(SiO3)6 ï ʙʝʨʠʣ, 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʤʽʥʝʨʘʣ, ʚʽʜʦʤʠʡ ʟ ʜʘʚʥʠʥʠ. ʈʽʟʥʦʚʠʜʠ ʙʝʨʠʣʫ, ʟʘʙʘʨʚʣʝʥʽ 

ʜʦʤʽʰʢʘʤʠ ʜʝʷʢʠʭ ʤʝʪʘʣʽʚ ï ʥʘʧʽʚʜʦʨʦʛʦʮʽʥʥʝ ʢʘʤʽʥʥʷ.  

ʉʤʘʨʘʛʜʠ ʮʽʥʷʪʴʩʷ ʜʦʨʦʞʯʝ ʟʘ ʘʣʤʘʟʠ. ɸʢʚʘʤʘʨʠʥ ï ʤʘʻ ʢʦʣʽʨ ʤʦʨʩʴʢʦʾ 

ʭʚʠʣʽ, ʛʝʣʽʦʜʦʨ ï ʟʦʣʦʪʠʡ, ʤʦʨʛʘʥʽʪ ï ʨʦʞʝʚʠʡ, ʬʝʥʘʢʽʪ ï ʚʠʥʥʦ-ʞʦʚʪʠʡ, ʜʘʥʘʣʽʪ 

ʞʦʚʪʫʚʘʪʦ-ʯʝʨʚʦʥʦ ʢʦʨʠʯʥʝʚʠʡ. ɸʣʝ ʥʘʡʢʦʰʪʦʚʥʽʰʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʩʤʘʨʘʛʜ. 

ʆʙʦʚôʷʟʢʦʚʠʡ ʘʪʨʠʙʫʪ ʮʘʨʩʴʢʠʭ ʧʨʠʢʨʘʩ. ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʨʷʜ ʟ 

ʽʥʰʠʤʠ ʢʦʰʪʦʚʥʠʤʠ ʢʘʤʝʥʷʤʠ ʩʤʘʨʘʛʜʠ ʩʷʷʣʠ ʚ ʙʫʣʘʚʽ ʛʝʪʴʤʘʥʘ ɹʦʛʜʘʥʘ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ.  

ɿ ʧʨʠʨʦʜʥʦʾ ʫʨʘʥʦʚʦʾ ʨʫʜʠ ʜʦʙʫʚʘʶʪʴ ʽʟʦʪʦʧ 
235

U, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʫ ʷʢʦʩʪʽ ʧʘʣʴʥʦʛʦ ʜʣʷ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ ʽ ʫ ʷʜʝʨʥʽʡ ʟʙʨʦʾ. ʁʦʛʦ ʚʤʽʩʪ ʫ ʨʫʜʽ 

ʥʝʟʥʘʯʥʠʡ, ʙʽʣʷ 10%, ʽʥʰʽ 90% ʤʽʩʪʷʪʴ ʥʽʢʯʝʤʥʝ ʤʘʣʝʥʴʢʽ ʢʽʣʴʢʦʩʪʽ 
235

U ʪʘ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʽʟʦʪʦʧʫ 
238

U. ʊʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 
235

U ʚ ʫʨʘʥʽ ï ʟʙʘʛʘʯʝʥʥʷ.  

ɻʦʥʢʘ ʦʟʙʨʦʻʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʷʜʝʨʥʦʾ ʟʙʨʦʾ ʈ. ʆʧʧʝʥʛʝʡʤʝʨʦʤ ʧʽʜ ʯʘʩ 

ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʧʨʠʟʚʝʣʦ ʜʦ ʥʝʦʙʦʨʦʪʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʊʘʢ, 6 ʩʝʨʧʥʷ 1945 ʨ., 

ʚʨʘʥʮʽ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʙʦʤʙʘʨʜʫʚʘʣʴʥʠʢʦʤ ʙʫʣʘ ʩʢʠʥʫʪʘ ʧʝʨʰʘ ʘʪʦʤʥʘ ʙʦʤʙʘ 

çʄʘʣʷʪʢʘè ʚ ʮʝʥʪʨ ʷʧʦʥʩʴʢʦʛʦ ʤʽʩʪʘ ʍʽʨʦʩʽʤʘ. ɺʦʥʘ ʤʽʩʪʠʣʘ 45 ʢʛ (ʢʨʠʪʠʯʥʫ 

ʤʘʩʫ) 
235

U. ʎʝ ʙʫʚ ʧʝʨʰʠʡ ʚʠʧʘʜʦʢ ʚ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ, ʢʦʣʠ ʘʪʦʤʥʘ ʟʙʨʦʷ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʧʦʣʽʛʦʥʽʚ.  

ɻʨʠʙʦʧʦʜʽʙʥʘ ʭʤʘʨʘ ʧʽʜʥʷʣʘʩʷ ʥʘ ʚʠʩʦʪʫ 18 ʢʤ, ʘ ʫʜʘʨʥʘ ʭʚʠʣʷ ʟʥʠʱʠʣʘ 

ʚʩʝ ʥʘ ʩʚʦʻʤʫ ʰʣʷʭʫ. ɿ 250000 ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʚʨʘʟ ʟʘʛʠʥʫʣʦ 89000. ɺʞʝ ʧʽʩʣʷ 

ʪʦʛʦ, ʢʦʣʠ ʤʦʞʥʘ ʙʫʣʦ, ʭʘʡ ʽ ʯʘʩʪʢʦʚʦ, ʟʨʦʟʫʤʽʪʠ ʤʘʩʰʪʘʙʠ ʫʨʘʞʝʥʥʷ, 9 ʩʝʨʧʥʷ 

ʉʐɸ ʩʢʠʥʫʣʠ ʱʝ ʦʜʥʫ ʘʪʦʤʥʫ ʙʦʤʙʫ çʊʦʚʩʪʫʥè ʥʘ ʅʘʛʘʩʘʢʽ, ʤʠʪʪʻʚʦ 

ʧʦʟʙʘʚʠʚʰʠ ʞʠʪʪʷ 60000 ʣʶʜʝʡ. ɿôʷʚʠʣʦʩʷ ʥʦʚʝ ʤʘʩʦʚʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 
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ʧʨʦʤʝʥʝʚʘ ʭʚʦʨʦʙʘ. ɼʦ ʧʦʯʘʪʢʫ 1950 ʨ. ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʟʘʛʠʥʫʣʠ ʚʽʜ 

ʧʨʦʤʝʥʝʚʦʾ ʭʚʦʨʦʙʠ ʚ ʍʽʨʦʩʽʤʽ, ʩʪʘʥʦʚʠʣʘ 150000.  

ʅʘʚʝʜʝʥʽ ʚʘʨʽʘʥʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʷʩʢʨʘʚʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʭʽʤʽʾ ʟ ʧʨʝʜʤʝʪʘʤʠ 

ʩʫʩʧʽʣʴʥʦ-ʽʩʪʦʨʠʯʥʦʛʦ ʮʠʢʣʫ, ʥʝ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʘʢʪʠʚʥʠʭ ʚʧʨʦʚʘʜʞʝʥʴ 

ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʘʤʠ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʝʜʤʝʪʥʠʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ. 
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ʌʆʈʄʋɺɸʅʅʗ ʇʈʆʌɽʉɯʁʅʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʄɸʁɹʋʊʅɯʍ 

ʄɽɼʀʏʅʀʍ ʇʈɸʎɯɺʅʀʂɯɺ ʋ ʇʈʆʎɽʉɯ ʌɸʍʆɺʆɰ ʇɯɼɻʆʊʆɺʂʀ 

 

ɻʦʨʙʦʢʦʥʴ ʖʣʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʚʠʢʣʘʜʘʯ, ʩʧʝʮʽʘʣʽʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 

ʃʠʩʠʯʘʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʤ. ʇʽʜʛʦʨʦʜʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʆʩʚʽʪʥʷ ʩʠʩʪʝʤʘ ʋʢʨʘʾʥʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʚʠʡʰʣʘ ʥʘ ʥʦʚʠʡ, ʷʢʽʩʥʠʡ ʨʽʚʝʥʴ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ. ʇʨʦʧʦʟʠʮʽʾ ʪʘ 

ʽʥʽʮʽʘʪʠʚʠ ʫʨʷʜʫ ʬʦʨʤʫʶʪʴ ʥʦʚʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʽʜʥʽʤʘʶʪʴ ʨʽʚʝʥʴ ʷʢʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʪʘ ʦʩʚʽʪʠ ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ, ʩʧʦʥʫʢʘʶʪʴ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʜʦ 

ʟʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɸʢʪʠʚʥʦ ʪʨʠʚʘʻ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʬʘʭʦʚʦʾ ʧʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʩʪʽʡʢʦ ʩʧʨʠʡʤʘʶʪʴ 

ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ, ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʜʦʚʞʫʶʪʴ ʥʘʜʘʥʥʷ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ. 

ʉʪʽʡʢʝ ʩʧʨʷʤʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʥʘ ʻʚʨʦʽʥʪʝʛʨʘʮʽʶ, ʢʫʨʩ ʥʘ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʥʦʚʽ ʚʠʤʦʛʠ ʩʦʮʽʫʤʫ ʜʦ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʤʝʜʠʯʥʠʭ 

ʧʝʨʘʮʽʚʥʠʢʽʚ ʘʢʪʫʘʣʽʟʫʶʪʴ ʧʦʪʨʝʙʫ ʧʝʚʥʦʛʦ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ʉʴʦʛʦʜʥʽ ʥʘ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʩʝʨʝʜʥʴʦʾ ʣʘʥʢʠ ʧʦʢʣʘʜʝʥʦ 

ʚʝʣʠʢʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʄʦʥʽʪʦʨʠʥʛ 

ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ, ʨʦʙʦʪʘ ʥʘ ʩʫʯʘʩʥʽʡ ʤʝʜʠʯʥʽʡ ʘʧʘʨʘʪʫʨʽ, ʧʨʠʡʥʷʪʪʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʨʽʰʝʥʴ ʽ ʟʜʽʡʩʥʝʥʥʷ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʜʦʛʣʷʜʫ ʚʠʤʘʛʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʽʚʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. 

ʄʝʪa ʨʦʙʦʪʠ./Aim. ʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʬʦʨʤʫʚʘʥʥʷ 

ʦʩʥʦʚ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʡ̔ʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɿ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʝʜʝʥʠʡ ʚʩʝʙʽʯʥʠʡ ʦʛʣʷʜ ʪʘ ʘʥʘʣʽʟ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʞʝʨʝʣ.  
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʇʽʜ 

ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʦʤ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʽʥʪʝʛʨʘʪʠʚʥʫ ʦʟʥʘʢʫ, ʱʦ 

ʧʦʻʜʥʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ: ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʡ ʪʝʭʥʽʢʠ ʧʨʦʚʝʜʝʥʥʷ 

ʤʝʜʩʝʩʪʨʠʥʩʴʢʠʭ ʧʨʦʮʝʜʫʨ ʪʘ ʤʘʥʽʧʫʣʷʮʽʡ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʤʝʜʠʮʠʥʠ, 

ʢʫʣʴʪʫʨʠ ʩʧʽʣʢʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʪʦʣʝʨʘʥʪʥʦʩʪʽ, 

ʝʤʧʘʪʽʡʥʦʩʪʽ; ʤʝʜʩʝʩʪʨʠʥʩʴʢʫ ʤʘʡʩʪʝʨʥʽʩʪʴ; ʟʜʘʪʥʽʩʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʽ ʧʨʠʡʤʘʪʠ 

ʨʽʰʝʥʥʷ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʇʨʦʙʣʝʤʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ʧʨʠʩʚʷʯʫʚʘʣʠ ʫʚʘʛʫ ʅ. ɸʥʜʨʝʻʚʘ, ʅ. ʂʘʩʝʚʠʯ, ɸ. ʉʪʨʝʣʴʥʠʢʦʚʘ. ʇʨʦʬʝʩʽʡʥʽ 

ʮʽʥʥʦʩʪʽ ʬʘʭʽʚʮʽʚ, ʟʦʢʨʝʤʘ ʤʝʜʠʯʥʠʭ ʩʝʩʪʝʨ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʆ. ɸʥʜʨʽʡʯʫʢ, 

ʂ. ʂʫʨʝʥʢʦʚʘ ʪʘ ʽʥʰʽ ʚʯʝʥʽ. 

ʊʝʨʤʽʥ çʢʦʤʧʝʪʝʥʪʥʽʩʪʴè (ʣʘʪ. competens ï ʚʽʜʧʦʚʽʜʥʠʡ, ʟʜʽʙʥʠʡ) ʦʟʥʘʯʘʻ 

ʚʦʣʦʜʽʥʥʷ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʪʘ ʚʤʽʥʥʷʤʠ, 

ʧʨʦʬʝʩʽʡʥʠʤ ʜʦʩʚʽʜʦʤ ʫ ʧʝʚʥʽʡ ʛʘʣʫʟʽ; ʮʝ ï ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ, 

ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʩʣʽʜʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ.  

ʇʨʦʬʝʩʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ: ʻʜʠʥʠʡ ʢʦʤʧʣʝʢʩ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʷʢʦʩʪʝʡ), ʧʨʦʬʝʩʽʡʥʠʭ ʧʦʟʠʮʽʡ; ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ ʽ 

ʫʤ̔ʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʻ:  

1) ʤʦʪʠʚʘʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʡ (ʩʘʤʦʤʦʪʠʚʘʮʽʷ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʤʦʪʠʚʽʚ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʚ 

ʤʘʡʙʫʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ; ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʞʠʪʪʻʚʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʮʽʥʥʦʩʪʝʡ);  

2) ʢʦʛʥʽʪʠʚʥʦ-ʧʨʦʬʝʩʽʡʥʠʡ (ʩʬʦʨʤʦʚʘʥʘ ʩʠʩʪʝʤʘ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʟ ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ; ʟʥʘʥʥʷ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʦʣʽ 

ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʾʭ; ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʷʭ);  

3) ʦʧʝʨʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʠʡ (ʦʚʦʣʦʜʽʥʥʷ ʪʝʭʥʽʢʦʶ ʤʝʜʩʝʩʪʨʠʥʩʴʢʠʭ 
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ʤʘʥʽʧʫʣʷʮʽʡ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʭʚʦʨʠʤʠ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚôʷ; ʧʨʦʬʝʩʽʡʥʘ ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʚʦʣʦʜʽʥʥʷ 

ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʤʝʜʠʮʠʥʠ);  

4) ʨʝʟʫʣʴʪʘʪʠʚʥʦ-ʨʝʬʣʝʢʩʠʚʥʠʡ (ʨʦʟʚʠʪʦʢ ʨʝʬʣʝʢʩʠʚʥʦʩʪʽ; ʧʦʪʨʝʙʘ ʚ 

ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ). 

ɺ ʫʤʦʚʘʭ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʠʪʽʚ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʩʫʚʘʶʪʴʩʷ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʬʘʭʽʚʮʽʚ. ɼʝʨʞʘʚʘ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʟʜʘʪʥʠʭ ʜʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ.  

ʋ çʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠè ʟʘʟʥʘʯʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʘ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʦʪʨʝʙʫʻ ʧʽʜʛʦʪʦʚʢʠ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ, ʪʦʤʫ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʻ ʬʦʨʤʫʚʘʥʥʷ 

ʟʘʩʘʜ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʝʪʘʧʽ ʾʭ ʥʘʚʯʘʥʥʷ ʫ 

ʬʘʭʦʚʦʤʫ ʢʦʣʝʜʞʽ. 

ʇʨʦʬʝʩʽʦʥʘʣʽʟʤ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʝʧʦʭʫ ʪʝʭʥʦʣʦʛʽʟʘʮʽʾ ʾʭʥʴʦʾ 

ʧʦʚʩʷʢʜʝʥʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʥʦʚʦʛʦ ʩʝʥʩʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ, 

ʚʦʜʥʦʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʤʦʨʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʽʚʧʨʘʮʽ ʟ 

ʣʽʢʘʨʝʤ ʪʘ ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ ʟ ʢʦʣʝʛʘʤʠ ʡ ʧʘʮʽʻʥʪʘʤʠ. ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ 

ʩʚʦʻʨʽʜʥʠʤ ʤʽʨʠʣʦʤ ʨʽʚʥʷ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ, ʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʟʘʙʝʟʧʝʯʫʻ ʫʩʧʽʰʥʽʩʪʴ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʢʦʨʠʩʪʴ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ 

ʙʘʛʘʪʦ ʚʯʝʥʠʭ ʧʦʚôʷʟʫʶʪʴ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʬʝʩʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. ʇʨʦʬʝʩʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʚʣʘʩʥʝ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʜʦʩʚʽʜʦʤ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʟʜʽʙʥʦʩʪʷʤʠ ʣʶʜʠʥʠ, ʾʾ ʤʦʪʠʚʦʚʘʥʠʤ ʧʨʘʛʥʝʥʥʷʤ ʜʦ ʙʝʟʧʝʨʝʨʚʥʦʾ ʩʘʤʦʦʩʚʽʪʠ ʪʘ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. 
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ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʝʨʝʜʥʴʦʾ 

ʣʘʥʢʠ ï ʮʝ ʩʚʽʜʦʤʠʡ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ ʨʦʟʢʨʠʪʪʷ ʦʩʦʙʠʩʪʽʩʪʶ ʩʚʦʻʾ 

ʚʣʘʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, ʨʝʘʣʽʟʘʮʽʷ ʚʣʘʩʥʠʭ ʟʫʩʠʣʴ, ʨʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ ʚ ʦʙʨʘʥʽʡ ʧʨʦʬʝʩʽʾ 

ɿ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʚʟʘʻʤʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʧʦʻʜʥʘʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ ʡ ʦʩʦʙʠʩʪʽʩʥʠʭ ʨʠʩ, 

ʩʧʨʷʤʫʚʘʥʥʽ ʥʘ ʬʘʭʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ 

ʟʘʩʦʙʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʟʫʤʦʚʣʶʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʝʨʝʣʽʢʫ ʽ ʟʤʽʩʪʫ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʧʫʩʢʥʠʢʽʚ ʤʝʜʠʯʥʠʭ ʬʘʭʦʚʠʭ 

ʢʦʣʝʜʞʽʚ, ʷʢʽ ʚʢʘʟʘʥʽ ʚ ʩʪʘʥʜʘʨʪʽ 223 ʄʝʜʩʝʩʪʨʠʥʩʪʚʦ; ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʙʦʚôʷʟʢʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤ 

ʜʠʩʮʠʧʣʽʥʘʤ; ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʚʠʙʽʨʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ 

ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʝʦʨʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ ʩʢʣʘʜʥʠʢʠ 

ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ (ʨʠʩ. 1). 

 

 

         

 

 

 

      

 

 

ʈʠʩ. 1. ʉʫʪʥʽʩʥʽ ʩʢʣʘʜʥʠʢʠ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ 

 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. 
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ʥʘʜʽʡʥʽʩʪʴ 
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ʚʠʢʦʥʘʥʥʷ 

ʤʝʜʩʝʩʪʨʠʥʩʴʢʠʭ 

ʧʨʦʮʝʜʫʨ ʪʘ ʤʘʥʽʧʫʣʷʮʽʡ 

ʇʨʦʬʝʩʽʡʥʽ ʮʽʥʥʦʩʪ ̔

ʤʝʜʠʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ (ʜʫʭʦʚʥʽ, 

ʜʝʦʥʪʦʪʦʣʦʛʽʯʥʽ) 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʤʠʩʣʝʥʥʷ 

ʉʫʪʥʽʩʥʽ ʩʢʣʘʜʥʠʢʠ 
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ʢʫʣʴʪʫʨʘ ʩʧʽʣʢʫʚʘʥʥʷ 

ʉʘʤʦʤʦʪʠʚʘʮʽʷ 
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ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 
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ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʪʘ 

ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʤʝʞʘʭ ʧʝʚʥʦʾ ʦʩʚʽʪʥʴʦʾ 

ʩʠʩʪʝʤʠ. ɺ ʦʩʥʦʚʫ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʢʣʘʜʝʥʦ ʨʦʟʛʣʷʜ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʷʢ ʩʠʩʪʝʤ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʫʤʦʞʣʠʚʣʶʻ ʚʨʘʭʫʚʘʥʥʷ ʤʽʩʮʷ ʪʘ ʨʦʣʽ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʡ ʮʽʣʽʩʥʦ ʚʠʚʯʝʥʥʷ ʽʩʥʫʶʯʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʾʭ ʨʝʘʣʴʥʠʤʠ ʧʨʦʷʚʘʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ 

ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʻ 

ʜʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʨʝʙ, ʽʥʪʝʨʝʩʽʚ ʽ ʟʜʽʙʥʦʩʪʝʡ 

ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ; ʚʠʟʥʘʥʥʷ ʡʦʛʦ ʩʘʤʦʮʽʥʥʦʩʪʽ  ʷʢ ʘʢʪʠʚʥʦʛʦ ʥʦʩʽʷ ʜʦʩʚʽʜʫ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ; ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʫ ʥʠʭ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ 

ʢʦʥʢʨʝʪʥʽ ʧʨʦʬʝʩʽʡʥʽ ʜʽʾ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʥʷʭ 

ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʥʷʭ. ɼʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ 

ʟʤʽʩʪ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟ ʧʦʟʠʮʽʾ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʢʣʶʯʦʚʠʭ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʙʫʜʝ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʣʶʜʠʥʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚʢʘʟʫʻ ʩʪʽʡʢʠʡ ʧʦʧʠʪ ʥʘ 

ʦʩʦʙʠʩʪʽʩʪʴ ʟ ʨʦʟʚʠʥʫʪʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʟʜʘʪʥʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʧʽʣʢʫʚʘʪʠʩʷ ʫ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʤʫ ʩʚʽʪʽ, ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʦʜʫʢʫʚʘʪʠ ʽʜʝʾ, 

ʫʩʧʽʰʥʦ ʚʠʨʽʰʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʞʠʪʪʻʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʙʣʝʤʠ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʽʟʘʮʽʶ ʧʨʦʬʝʩʽʡʥʦ 

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʥʘ ʦʩʥʦʚʽ 

ʦʚʦʣʦʜʽʥʥʷ ʥʠʤ ʩʫʢʫʧʥʽʩʪʶ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʽ ʜʦʩʪʘʪʥʽʭ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʬʘʭʦʚʠʭ ʟʘʚʜʘʥʴ. ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʨʦʬʝʩʽʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ 

ʥʝʦʙʭʽʜʥʦʛʦ ʬʦʥʜʫ ʧʝʨʝʞʠʚʘʥʴ, ʟʥʘʥʴ, ʚʽʜʥʦʩʠʥ (ʘʪʨʠʙʫʪʽʚ ʩʚʽʜʦʤʦʩʪʽ); 

ʚʠʩʪʫʧʘʻ ʧʨʦʚʽʜʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ; 

ʧʝʨʝʜʙʘʯʘʻ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʚʦʛʦ ʤʽʩʮʷ ʚ ʥʴʦʤʫ. 
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ʇʨʦʬʝʩʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʬʘʭʽʚʮʽʚ ʟ ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ 

ʥʘ ʧʨʦʬʝʩʽʡʥʦʤʫ ʡ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʜʦʩʚʽʜʽ, ʢʦʤʧʣʝʢʩʽ ʬʘʭʦʚʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ 

ʥʘʚʠʯʦʢ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʥʘ ʨʦʙʦʪʫ ʬʘʭʽʚʮʽʚ ʟ 

ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʪʠʤ ʽʟ ʥʠʭ, ʷʢʽ: 

ï ʤʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ; 

ï ʟʜʘʪʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ; 

ï ʚʦʣʦʜʽʶʪʴ ʧʨʦʬʝʩʽʡʥʠʤʠ ʥʘʚʠʯʢʘʤʠ; 

ï ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʠ ʛʨʘʤʦʪʥʦ, ʢʚʘʣʽʬʽʢʦʚʘʥʦ ʽ ʚ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ; 

ï ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʩʚʽʡ ʬʘʭʦʚʠʡ ʜʦʩʚʽʜ; 

ï ʥʝ ʚʘʛʘʶʪʴʩʷ ʙʨʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ; 

ï ʚʽʜʯʫʚʘʶʪʴ ʩʝʙʝ ʯʘʩʪʢʦʶ ʢʦʤʘʥʜʠ, ʚ ʷʢʽʡ ʧʨʘʮʶʶʪʴ. 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʤʝʜʠʯʥʠʭ ʬʘʭʦʚʠʭ ʢʦʣʝʜʞʽʚ. 

ʇʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʨʠʷʶʪʴ ʪʘʢʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ ʷʢ: ʩʠʩʪʝʤʘʪʠʯʥʝ ʦʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ 

ʤʝʪʦʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ; ʩʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʰʣʷʭʦʤ ʘʜʘʧʪʘʮʽʾ ʡʦʛʦ ʜʦ ʩʧʝʮʠʬʽʢʠ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ; ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ 

ʢʣʽʥʽʮʠʩʪʽʚ ʢʦʣʝʜʞʫ; ʘʢʪʠʚʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʪʘ 

ʥʘʚʠʯʦʢ ʯʝʨʝʟ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɺʠʢʣʘʜʘʯʝʚʽ ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ ʥʝʦʙʭʽʜʥʦ 

ʧʘʤôʷʪʘʪʠ, ʱʦ ʤʝʜʠʯʥʠʡ ʧʨʘʮʽʚʥʠʢ ʩʴʦʛʦʜʥʽ ï ʮʝ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ 

ʬʘʭʽʚʝʮʴ, ʟʜʘʪʥʠʡ ʚʠʢʦʥʫʚʘʪʠ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʨʦʟʨʦʙʣʷʪʠ 

ʧʣʘʥ ʟʘʭʦʜʽʚ ʽʟ ʨʝʘʣʽʟʘʮʽʾ ʩʝʩʪʨʠʥʩʴʢʦʾ ʜʦʧʦʤʦʛʠ, ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ, ʟʜʘʪʥʠʡ ʦʨʛʘʥʽʟʫʚʘʪʠ ʟʘʭʦʜʠ ʟ ʥʘʜʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ 

ʜʦʣʽʢʘʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʾʭ ʫʩʢʣʘʜʥʝʥʴ. ʉʘʤʝ ʥʘ ʮʝ 

ʤʘʻ ʩʧʨʷʤʦʚʫʚʘʪʠʩʷ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ʤʝʜʩʝʩʪʨʠʥʩʪʚʘ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ 
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ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘʩʦʙʘʤʠ ʥʦʚʽʪʥʽʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡ ʚ ʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ 

ɺ. ʄ. ɿʘʧʦʨʦʞʘʥ, ɺ. ʁ. ʂʨʝʩʶʥ, ʆ. ʇ. ʈʦʛʘʯʝʚʩʴʢʠʡ, ʆ. ɺ. ʏʝʨʥʝʮʴʢʘ // 

ʄʝʜʠʯʥʘ ʦʩʚʽʪʘ. ï 2016. ï ˉ 3. ï ʩ. 73ï77. 

2. ɼʫʙʘʩʝʥʶʢ ʆ.ɸ. ɯʥʥʦʚʘʮʽʾ ʚ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ // ɯʥʥʦʚʘʮʽʾ ʚ ʦʩʚʽʪʽ: 

ʽʥʪʝʛʨʘʮʽʷ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʨʘʮʴ / ʟʘ ʟʘʛ. ʨʝʜ. 

ʆ. ɸ. ɼʫʙʘʩʝʥʶʢ. ï ɾʠʪʦʤʠʨ : ɺʠʜ-ʚʦ ɾɼʋ ʽʤ. ɯ. ʌʨʘʥʢʘ, 2014. ï ʩ. 12-28. 

3. ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʫ ʚʠʱʠʭ ʤʝʜʠʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ / ʃ. ɻ. ʉʝʣʽʭʦʚʘ, ɸ. ɺ. ʃʘʚʨʝʥʢʦ, ʆ. ɸ. ɹʦʨʟʠʭ [ʪʘ ʽʥ.] // 

ʇʦʣʪʘʚʘ, 2018. ï ʩ. 208-210. 

4. ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʤʝʜʠʢʽʚ / ʄ. ʄ. ʈʦʞʢʦ, 

ɸ. ʄ. ɽʨʩʪʝʥʶʢ, ɺ. ɺ. ʂʘʧʝʯʫʢ [ʪʘ ʽʥ.] // ʄʝʜʠʯʥʘ ʦʩʚʽʪʘ. ï 2016. - ˉ 2. 

ʩ. 102-107. 
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ʈʆɿɺʀʊʆʂ ɼʆʉʃɯɼʅʀʎʔʂʆɰ ɸʂʊʀɺʅʆʉʊɯ ɼɯʊɽʁ ʉʊɸʈʐʆɻʆ 

ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ɺ ʇʈʆʎɽʉɯ ɽʂʉʇɽʈʀʄɽʅʊʋɺɸʅʅʗ 

 

ɼʝʤ'ʷʥʯʫʢ ɯʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ ʎɼʋ ʽʤ. ɺ. ɺʠʥʥʠʯʝʥʢʘ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. / Introductions . ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʷʢʽʩʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʦʩʚʽʪʠ, ʧʦʩʠʣʶʻʪʴʩʷ ʾʾ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʠʡ, ʨʦʟʚʠʚʘʣʴʥʠʡ, 

ʦʩʦʙʠʩʪʽʩʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʈʽʟʥʽ ʬʦʨʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʚʠʩʪʫʧʘʻ ʷʢ ʩʫʯʘʩʥʘ ʦʩʚʽʪʥʷ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʟʤʽʩʪ ʦʩʚʽʪʠ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʙ'ʻʢʪʥʦʾ ʧʦʟʠʮʽʾ 

ʰʢʦʣʷʨʽʚ (ɻ. ɺʝʨʛʝʣʝʩ, ʆ. ʄʘʪʶʰʢʽʥ, JI. ʃʽʜʘʢ, ɻ. ʂʦʩʪʶʢ, ɺ. ʄʦʣʷʢʦ, 

ɹ.  ʊʝʧʣʦʚ, ʉ. ʈʫʙʽʥʰʪʝʡʥ, ʃ. ɺʠʛʦʪʩʴʢʠʡ, ʆ. ʂʫʣʴʯʠʮʴʢʘ ʪʦʱʦ). 

ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʧʦʪʨʝʙʫʻ ʘʢʪʠʚʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʜʦ 

ʧʽʟʥʘʚʘʣʴʥʦ-ʜʽʷʣʴʥʽʩʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʧʨʦʷʚʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʡ 

ʪʚʦʨʯʦʩʪʽ ʫ ʨʦʟʚôʷʟʘʥʥʽ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ. ʇʝʨʰʦʦʩʥʦʚʠ ʪʘʢʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʘʢʣʘʩʪʠ ʚʞʝ ʚ ʜʦʰʢʽʣʴʥʦʤʫ ʜʠʪʠʥʩʪʚʽ (ʆ. ʇʦʜʜʴʷʢʦʚ, 

ɿ. ʄʠʭʘʡʣʦʚʘ, JI. ʂʣʘʨʽʥ, ʆ. ɻʝʨʘʩʠʤʦʚʘ, ʅ. ʐʫʤʘʢʦʚʘ, ɯ. ʂʫʣʽʢʦʚʩʴʢʘ ʪʦʱʦ). 

ʉʝʨʝʜ ʤʦʞʣʠʚʠʭ ʟʘʩʦʙʽʚ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʽʚ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʜʠʪʷʯʝ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ. ʈʦʟʚʠʚʘʶʯʠʩʴ ʷʢ 

ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʟʥʘʥʥʷ ʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʾ 

ʜʽʡʩʥʦʩʪʽ, ʜʠʪʷʯʝ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʢʨʫʛʦʟʦʨʫ, 

ʟʙʘʛʘʯʝʥʥʶ ʜʦʩʚʽʜʫ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ. ʆʢʨʝʤʽ 

ʘʩʧʝʢʪʠ ʜʠʪʷʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʦʙʦʪʘʭ 

ʄ. ʇʦʜʜʴʷʢʦʚʘ, ʆ. ʇʦʜʜʴʷʢʦʚʘ, ʆ. ɼʠʙʽʥʦʾ, ɯ. ʂʫʣʽʢʦʚʩʴʢʦʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ɺʠʩʚʽʪʣʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʅʘʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦʩʪʽ 
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ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʉʣʦʚʦ çʘʢʪʠʚʥʽʩʪʴè 

ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ activus ʡ ʦʟʥʘʯʘʻ ʜʽʷʣʴʥʫ ʫʯʘʩʪʴ ʚ ʯʦʤʫ-ʥʝʙʫʜʴ, 

ʝʥʝʨʛʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ [4]. 

ɻ. ʂʦʩʪʶʢ ʟʘʟʥʘʯʘʻ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ʮʝ çʟʜʘʪʥʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʥʘʚʢʦʣʠʰʥʶ 

ʜʽʡʩʥʽʩʪʴ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʣʘʩʥʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʧʦʛʣʷʜʘʤʠ, ʮʽʣʷʤʠ. ɸʢʪʠʚʥʽʩʪʴ 

ʷʢ ʦʩʦʙʣʠʚʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʝʥʝʨʛʽʡʥʽʡ, ʽʥʽʮʽʘʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʫ 

ʧʨʘʮʽ, ʚ ʥʘʚʯʘʥʥʽ, ʚ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʽʟʥʠʭ ʚʠʜʘʭ ʪʚʦʨʯʦʩʪʽ, ʩʧʦʨʪʽ, ʽʛʨʘʭ 

ʪʦʱʦè [2, ʩ. 61]. ʄ. ʃʽʩʽʥʘ, ʚʠʟʥʘʯʠʣʘ ʪʨʠ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

çʘʢʪʠʚʥʽʩʪʴè: 

- ʘʢʪʠʚʥʽʩʪʴ ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʢʨʝʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʜʠʚʽʜʘ; 

- ʘʢʪʠʚʥʽʩʪʴ ʷʢ ʩʪʘʥ, ʧʨʦʪʠʣʝʞʥʠʡ ʧʘʩʠʚʥʦʩʪʽ, ʱʦ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ 

ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʜʽʷʣʴʥʦʩʪʽ; 

- ʘʢʪʠʚʥʽʩʪʴ ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʑʝ ʂ. ʋʰʠʥʩʴʢʠʡ ʟʚʝʨʪʘʚ ʫʚʘʛʫ ʥʘ ʟʥʘʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʫ 

ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ ʜʽʪʝʡ, ʚʚʘʞʘʶʯʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʢʣʘʜʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʘʻ ʜʽʪʷʤ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʦʟʥʘʢʠ 

ʥʘʚʢʦʣʠʰʥʽʭ ʦʙôʻʢʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʜʫʤʘʪʠ ʪʘ 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʫ ʜʽʪʝʡ ʬʦʨʤʫʻʪʴʩʷ ʚʤʽʥʥʷ ʚʠʚʯʘʪʠ ʦʙôʻʢʪʠ, 

ʧʦʩʣʽʜʦʚʥʦ ʚʠʜʽʣʷʶʯʠ ʟʘʢʣʘʜʝʥʽ ʚ ʥʠʭ ʟʚôʷʟʢʠ ʪʘ ʚʽʜʥʦʩʠʥʠ. ɺʘʞʣʠʚʘ 

ʦʩʦʙʣʠʚʽʩʪʴ ʮʽʻʾ ʜʠʪʷʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʠʪʠʥʘ ʩʘʤʘ ʰʫʢʘʻ ʡ 

ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ. ɼʠʪʷʯʝ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʥʦʩʠʪʴ ʢʨʝʘʪʠʚʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʩʪʠʤʫʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʢʨʝʘʪʠʚʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ (ʆ. ʇʦʜʜʴʷʢʦʚ, ʆ. ʂʥʷʟʝʚʘ, ʊ. ɿʝʤʣʷʥʫʭʽʥʘ, ʄ. ɺʝʨʘʢʩʘ) 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫʯʘʩʪʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʚ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ. ʄ. ʇʦʜʜʴʷʢʦʚ ʧʦʢʘʟʘʚ, ʱʦ ʛʦʣʦʚʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ 
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ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʠʪʠʥʠ - ʚʣʘʩʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʧʨʘʢʪʠʢʘ, ʷʢʘ ʥʘʡʯʘʩʪʽʰʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʜʠʪʷʯʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʽ. 

ʄ. ʇʦʜʜʴʷʢʦʚ ʦʧʠʩʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʚʠʜʠ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʜʦʰʢʽʣʴʥʠʢʽʚ: 

1) ɼʽʷʣʴʥʽʩʪʴ, ʚ ʷʢʽʡ ʘʢʪʠʚʥʽʩʪʴ ʡʜʝ ʚʽʜ ʩʘʤʦʾ ʜʠʪʠʥʠ, ʷʢʘ ʧʨʦʷʚʣʷʻ ʩʝʙʝ ʷʢ 

ʩʫʙôʻʢʪ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʩʪʘʚʠʪʴ ʮʽʣʽ ʡ ʰʫʢʘʻ ʰʣʷʭʠ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʜʦʩʷʛʥʝʥʥʷ. 

2) ɼʽʷʣʴʥʽʩʪʴ, ʦʨʛʘʥʽʟʦʚʘʥʘ ʜʦʨʦʩʣʠʤ, ʷʢʠʡ ʥʘʚʯʘʻ ʜʠʪʠʥʫ ʘʣʛʦʨʠʪʤʫ ʜʽʡ ʚ 

ʧʨʦʙʣʝʤʥʽʡ ʩʠʪʫʘʮʽʾ. ɺʩʽ ʜʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʝʟ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ, ʜʠʪʠʥʘ ʦʪʨʠʤʫʻ 

ʨʝʟʫʣʴʪʘʪʠ, ʟʘʧʣʘʥʦʚʘʥʽ ʜʦʨʦʩʣʠʤ, ʚʽʜʩʫʪʥʽʡ ʩʘʤʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʥʦʚʠʭ ʨʽʰʝʥʴ 

[3]. 

ɸʚʪʦʨ ʧʽʜʢʨʝʩʣʶʻ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʧʝʨʰʦʛʦ ʚʠʜʫ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʝ 

ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʫ ʜʠʪʠʥʠ ʚ 

ʧʽʟʥʘʥʥʽ ʥʦʚʦʛʦ; ʝʤʦʮʽʾ, ʱʦ ʟʘʯʽʧʘʶʪʴ ʛʣʠʙʠʥʥʽ ʦʩʦʙʠʩʪʽʩʥʽ ʩʪʨʫʢʪʫʨʠ; 

ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʚʽʪʫ, ʚʠʥʘʭʽʜ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʧʨʝʜʤʝʪʠ. ʉʘʤʝ ʚ ʥʽʡ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʦʰʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʜʦʰʢʽʣʴʥʠʢʽʚ, ʷʢʘ ʥʘʙʫʚʘʻ ʬʦʨʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ. 

ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʩʘʤʝ ʚ ʜʽʷʣʴʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ 

ʜʠʪʠʥʘ ʚʠʩʪʫʧʘʻ ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʜʦʩʣʽʜʥʠʢ, ʩʘʤʦʩʪʽʡʥʦ ʚʧʣʠʚʘʻ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʥʘ ʥʘʚʢʦʣʠʰʥʽ ʡʦʛʦ ʧʨʝʜʤʝʪʠ ʡ ʷʚʠʱʘ ʟ ʤʝʪʦʶ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʾʭ 

ʧʽʟʥʘʥʥʷ ʪʘ ʦʧʘʥʫʚʘʥʥʷ. 

ɼʠʪʷʯʝ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʚʘʞʣʠʚʝ ʷʢ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʨʦʟʫʤʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʪʘʢ ʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʪʠ, ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʧʨʝʜʤʝʪʠ ʪʘ ʷʚʠʱʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ. ɺʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʠʯʝʥʽʩʪʶ ʝʤʦʮʽʡ, ʷʢʽ ʟʘʯʽʧʘʶʪʴ ʛʣʠʙʠʥʥʽ 

ʦʩʦʙʠʩʪʽʩʥʽ ʩʪʨʫʢʪʫʨʠ ʜʠʪʠʥʠ.  

ʇʨʦʮʝʩ ʩʘʤʦʩʪʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʟʘʭʦʧʣʶʻ ʜʦʰʢʽʣʴʥʠʢʽʚ 

ʦʩʦʙʣʠʚʦ ʩʠʣʴʥʦ, ʢʦʣʠ ʚʦʥʠ ʤʦʞʫʪʴ ʥʝ ʪʽʣʴʢʠ ʦʛʣʷʥʫʪʠ ʡ ʦʙʤʘʮʘʪʠ ʮʽ ʦʙôʻʢʪʠ, ʘ 

ʡ ʧʝʨʝʪʚʦʨʠʪʠ, ʟʤʽʥʠʪʠ ʾʭ ʟ ʤʝʪʦʶ ʧʽʟʥʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʚôʷʟʢʽʚ ʽ ʚʽʜʥʦʩʠʥ. 

ɼʣʷ ʜʠʪʷʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʘ ʥʘʜʟʚʠʯʘʡʥʘ ʛʥʫʯʢʽʩʪʴ, ʚʦʥʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ, ʢʦʣʠ ʚ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ ʜʠʪʠʥʘ ʦʪʨʠʤʫʻ ʥʝʩʧʦʜʽʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 
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ʡ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʤʽʥʶʻ ʥʘʧʨʷʤʦʢ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʤʽʨʫ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʙôʻʢʪ ʜʠʪʠʥʘ ʤʦʞʝ ʩʪʘʚʠʪʠ ʧʝʨʝʜ ʩʦʙʦʶ ʥʦʚʽ, ʙʽʣʴʰ ʩʢʣʘʜʥʽ 

ʮʽʣʽ ʡ ʥʘʤʘʛʘʪʠʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʾʭ. ʊʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʜʽʡ 

ʮʽʣʝʫʪʚʦʨʝʥʥʷ. 

ʋ ʜʠʪʷʯʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʽ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʣʘʩʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʜʽʪʝʡ, ʷʢʘ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʡ ʪʚʦʨʯʦʩʪʽ. ʉʠʪʫʘʮʽʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʜʘʻ ʜʠʪʠʥʽ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʟ 

ʦʜʥʦʣʽʪʢʘʤʠ ʪʘ ʜʦʨʦʩʣʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʜʠʪʠʥʘ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʨʦʣʽ 

ʨʽʚʥʦʧʨʘʚʥʦʛʦ ʧʘʨʪʥʝʨʘ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʙʠ ʡ 

ʧʦʤʠʣʢʠ, ʷʢʽ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʽ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʠʪʷʯʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʾʭ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʜʠʪʠʥʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʠʧʨʦʙʫʚʘʪʠ ʩʪʘʨʽ ʩʧʦʩʦʙʠ ʜʽʡ, ʢʦʤʙʽʥʫʻ 

ʡ ʧʝʨʝʙʫʜʦʚʫʻ ʾʭ ʚ ʨʘʟʽ ʥʝʚʜʘʯʽ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚʝʜʝ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʷʚʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ.  

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʠ ʜʦʣʘʶʪʴ ʩʪʨʘʭ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʤʠʣʢʠ, ʷʢʘ ʨʦʟʚʠʚʘʻ ʩʤʽʣʠʚʽʩʪʴ ʤʠʩʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʷʣʴʥʽʩʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʥʝʩʝ ʚ ʩʦʙʽ ʤʦʤʝʥʪʠ ʩʘʤʦʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ. ʇʝʨʝʪʚʦʨʝʥʥʷ 

ʦʙôʻʢʪʘ ʚʠʷʚʣʷʻ ʡʦʛʦ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʥʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʥʠʭ ʜʦʟʚʦʣʷʶʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʦʚʽ, ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʜʽʪʠ ʦʧʘʥʦʚʫʶʪʴ ʜʽʾ ʟ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʝʯʦʚʠʥ, ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʧʨʠʣʘʜʘʤʠ 

(ʪʝʨʤʦʤʝʪʨ, ʪʝʨʝʟʠ, ʜʟʝʨʢʘʣʦ, ʤʘʛʥʽʪ ʪʦʱʦ.), ʚʯʘʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʽʟʥʘʚʘʣʴʥʽ ʢʥʠʞʢʠ ʷʢ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʜʽʣʷʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪ ʫʷʚʥʠʡ ʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ 

ʨʝʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ (ʄ. ʇʦʜʜʴʷʢʦʚ, ʆ. ʉʘʚʝʥʢʦʚ, ɺ. ɼʘʚʠʜʦʚ ʪʦʱʦ). 

ɺ. ʂʫʜʨʷʚʮʝʚ ʟʘʟʥʘʯʘʻ, ʱʦ ʫ ʜʦʰʢʽʣʴʥʠʢʽʚ ʦʙʠʜʚʽ ʮʽ ʬʦʨʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ 

ʟʣʠʪʽ ʦʜʥʘ ʟ ʦʜʥʦʶ. ʊʽʣʴʢʠ ʜʦ ʢʽʥʮʷ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʝ 

ʚʠʜʽʣʝʥʥʷ ʫʷʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ [1]. 
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ʋ ʨʦʙʦʪʘʭ ɺ. ʄʘʨʘʣʦʚʘ, ɯ. ʄʦʨʦʟʦʚʦʾ, ʆ. ʇʦʜʜʴʷʢʦʚʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʘʢʝ 

ʧʦʥʷʪʪʷ ʷʢ çʩʦʮʽʘʣʴʥʝ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷè, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʫ ʜʽʪʝʡ ʬʦʨʤʫʶʪʴʩʷ 

ʤʦʨʘʣʴʥʽ ʥʦʨʤʠ, ʝʪʘʣʦʥʠ, ʟʨʘʟʢʠ ʧʦʚʝʜʽʥʢʠ ʪʦʱʦ. 

ʈʽʟʥʽ ʚʠʜʠ ʜʠʪʷʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʟʥʘʯʥʠʡ 

ʨʦʟʚʠʚʘʶʯʠʡ ʚʧʣʠʚ ʥʘ ʜʽʪʝʡ. ʋ ʨʦʙʦʪʘʭ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ (ʆ. ɿʘʧʦʨʦʞʝʮʴ, 

ʆ. ʃʝʦʥʪʴʻʚ, ʃ. ɺʝʥʛʝʨ, ʄ. ʇʦʜʜʴʷʢʦʚ, ɾ. ʇʽʘʞʝ) ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚ ʜʽʷʣʴʥʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʡʜʝ ʘʢʪʠʚʥʝ ʥʘʨʦʜʞʝʥʥʷ ʥʦʚʠʭ ʛʣʦʙʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ (ʮʝ 

ʛʘʣʫʟʴ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʧʩʠʭʽʢʠ ʜʠʪʠʥʠ), ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ ʡ ʧʦʛʣʠʙʣʶʶʪʴ 

ʮʶ ʛʘʣʫʟʴ. ɻʘʣʫʟʴ ʛʣʦʙʘʣʴʥʠʭ ʧʩʠʭʽʯʥʠʭ ʫʪʚʦʨʝʥʴ ʚʠʩʪʫʧʘʻ ʚ ʦʨʛʘʥʽʯʥʽʡ ʻʜʥʦʩʪʽ 

ʟ ʜʽʷʣʴʥʽʩʪʶ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, ʫʪʚʦʨʶʶʯʠ ʻʜʠʥʫ ʧʦʰʫʢʦʚʦ-ʪʚʦʨʯʫ ʩʠʩʪʝʤʫ 

ʧʩʠʭʽʢʠ. 

ʄ. ʇʦʜʜʴʷʢʦʚ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʚʘʞʣʠʚʠʡ ʬʘʢʪ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʤʘʻ ʧʨʦʥʠʟʫʚʘʪʠ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ ʡ ʜʽʷʣʴʥʦʩʪʽ ʜʠʪʠʥʠ. 

 

ɺʠʩʥʦʚʢʠ./Conclusions. ɽʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʚʠʢʣʠʢʘʻ ʫ ʜʽʪʝʡ ʽʥʪʝʨʝʩ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʠʤʫʣʶʻ ʾʭ ʜʦ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. ɽʢʩʧʝʨʠʤʝʥʪ, ʷʢʠʡ 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʜʠʪʠʥʦʶ, ʜʦʟʚʦʣʷʻ ʾʡ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʫ ʤʦʜʝʣʴ ʙʘʯʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʡʦʛʦ ʧʨʝʜʤʝʪʽʚ ʽ ʷʚʠʱ.  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʙʠ ʡ 

ʧʦʤʠʣʢʠ, ʷʢʽ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʽ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʠʪʷʯʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʾʭ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʜʠʪʠʥʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʠʧʨʦʙʫʚʘʪʠ ʩʪʘʨʽ ʩʧʦʩʦʙʠ ʜʽʡ, ʢʦʤʙʽʥʫʻ 

ʡ ʧʝʨʝʙʫʜʦʚʫʻ ʾʭ ʚ ʨʘʟʽ ʥʝʚʜʘʯʽ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚʝʜʝ ʜʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʷʚʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʋ ʧʨʦʮʝʩʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʠ ʜʦʣʘʶʪʴ ʩʪʨʘʭ ʟʜʽʡʩʥʝʥʥʷ ʧʦʤʠʣʢʠ, ʷʢʘ 

ʨʦʟʚʠʚʘʻ ʩʤʽʣʠʚʽʩʪʴ ʤʠʩʣʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʷʣʴʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʥʝʩʝ ʚ ʩʦʙʽ ʤʦʤʝʥʪʠ 

ʩʘʤʦʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ ʚʠʷʚʣʷʻ ʡʦʛʦ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ 

ʥʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʥʠʭ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʥʦʚʽ, ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. 
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ʆʉʅʆɺʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈɽʇʆɼɸɺɸʅʀʗ ɼʀʉʎʀʇʃʀʅ 

ɻʋʄɸʅʀʊɸʈʅʆɻʆ ʎʀʂʃɸ ɺ ʆʈɻɸʅʀɿɸʎʀʗʍ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɽʨʝʤʝʝʚʘ ɺʠʦʨʠʢʘ ɺʩʝʚʦʣʦʜʦʚʥʘ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 1 ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʂʠʨʠʯʝʥʢʦ ʆʢʩʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 2 ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʇʨʦʤʳʣhʝʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʪʝʭʥʠʢʫʤ 

 

ɺʚʝʜʝʥʠʝ./Introductions.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʰʢʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘʯʘʣʴʥʦʛʦ 

ʠ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ 

ʫʯʘʱʠʭʩʷ ʥʘ ʙʘʟʝ 9-11 ʢʣʘʩʩʦʚ, ʢʘʢ ʧʦ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʧʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ 3-4 ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʦʙʱʝʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʋʯʨʝʞʜʝʥʠʷʤ ʅʇʆ ʠ ʉʇʆ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʚ ʧʨʝʧʦʜʘʚʘʥʠʝ, ʥʘʭʦʜʠʪʴ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʫʤʝʩʪʠʪʴ ʚʝʩʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʩʪʦʣʴ ʩʞʘʪʳʝ ʩʨʦʢʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ./Aim.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʦʩʥʦʚʥʳʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ 

ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʘ ʩʪʘʥʦʚʠʪʩʷ ʛʫʤʘʥʠʟʘʮʠʷ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 

ʧʦʠʩʢʫ ʯʝʣʦʚʝʢʦʤ ʧʫʪʠ ʠ ʩʤʳʩʣʘ ʞʠʟʥʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʛʘʨʤʦʥʠʟʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. 

ʎʝʣʴ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʘ ʚʠʜʠʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʷʟʳʢʝ ʢʘʢ ʜʫʭʦʚʥʦʡ, ʥʨʘʚʩʪʚʝʥʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʮʝʥʥʦʩʪʠ 

ʥʘʨʦʜʘ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʥʘʢʦʚʦʡ ʩʠʩʪʝʤʝ, ʨʘʟʚʠʚʘʶʱʝʡ ʠ 
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ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʛʨʘʤʦʪʥʦʤʫ ʨʝʯʝʚʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʨʝʜʩʪʚʘ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʙʱʝʫʯʝʙʥʳʭ ʥʘʚʳʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʦʙʫʯʝʥʠʶ. 

ʀʟʫʯʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʩʠʥʪʝʟ ʷʟʳʢʦʚʦʛʦ, ʨʝʯʝʤʳʩʣʠʪʝʣʴʥʦʛʦ ʠ ʜʫʭʦʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʦʚʝʜʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʣʶʙʦʡ ʪʝʤʳ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʸʪʩʷ ʠʟʫʯʝʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʝʢʩʠʢʠ ʠ ʪʝʨʤʠʥʦʣʦʛʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʬʠʣʶ 

ʧʦʣʫʯʘʝʤʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʢ 

ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ʎʝʣʴ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʘ ð ʧʨʠʦʙʱʝʥʠʝ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʙʦʛʘʪʩʪʚʘʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʣʠʪʝʨʘʪʫʨʳ ʢʘʢ ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘ, ʨʘʟʚʠʪʠʝ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʮʝʥʢʠ ʧʨʦʠʟʚʝʜʝʥʠʡ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʚʦʧʣʦʱʸʥʥʳʭ ʚ ʥʠʭ ʷʚʣʝʥʠʡ ʞʠʟʥʠ; ʚʦʩʧʠʪʘʥʠʝ ʫʙʝʞʜʸʥʥʦʩʪʠ 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʥʘʥʠʷ ʟʘʢʦʥʦʚ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʥʨʘʚʩʪʚʝʥʥʦʡ ʧʦʟʠʮʠʠ ʠ 

ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ. 

ʀʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʫʨʦʚʥʝʡ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ; ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ 

ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, ʚʳʙʦʨ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʛʜʝ ʵʪʦ ʜʦʧʫʩʪʠʤʦ, ʙʦʣʝʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʠʣʶ ʧʦʣʫʯʘʝʤʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʠ ʠʥʪʝʨʝʩʘ ʢ ʫʯʝʙʥʦʤʫ ʪʨʫʜʫ.  

ʇʨʠ ʯʪʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʢʘʢ ʦʩʥʦʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʜʤʝʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʩʚʦʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʜʝʡ ʠ ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʩʪʘʥʦʚʣʝʥʠʝ ʤʠʨʦʚʦʟʟʨʝʥʠʷ 

ʠ ʤʠʨʦʧʦʥʠʤʘʥʠʷ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʩʘʤʦʧʦʟʥʘʥʠʷ, ʦʙʱʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ 

ʤʠʨʦʤ. 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʨʘʟʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʧʦ ʨʘʟʚʠʪʠʶ 

ʨʝʯʠ, ʠʪʦʛʦʚʳʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʜʨ.): ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʪʠʚʠʟʠʨʫʶʪ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʨʝʘʪʠʚʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʪ ʫʤʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ 

ʩʦʙʳʪʠʡ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʸʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʠ ʬʦʨʤʘʤ 

ʢʦʥʪʨʦʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ./Results and discussion.  

ʂ ʪʨʫʜʥʦʩʪʷʤ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʤʦʞʝʤ ʪʘʢʞʝ 

ʦʪʥʝʩʪʠ ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʤʝʩʪʥʦʩʪʴ, ʠʟ ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʷʪ 

ʦʙʫʯʘʪʴʩʷ ʩʪʫʜʝʥʪʳ ʠʣʠ ʫʯʘʱʠʝʩʷ. ɺ ʦʨʛʘʥʠʟʘʮʠʷʭ ʉʇʆ ʧʨʝʦʙʣʘʜʘʶʪ ʩʪʫʜʝʥʪʳ 

ʠʟ ʛʦʨʦʜʦʚ ʠ ʷʚʣʷʶʱʠʝʩʷ ʥʦʩʠʪʝʣʷʤʠ ʨʦʜʥʦʛʦ ʷʟʳʢʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʯʨʝʞʜʝʥʠʡ 

ʅʇʆ, ʪʦ ʫʯʘʱʠʝʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʠʟ ʩʝʣʴʩʢʦʡ ʧʦʣʠʢʫʣʴʪʫʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ.  

ɺʳʚʦʜʳ./Conclusions.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʟʘʯʘʩʪʫʶ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʩʪʫʧʘʶʪ ʘʙʠʪʫʨʠʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʦʜʥʳʤ ʷʟʳʢʦʤ ʷʚʣʷʝʪʩʷ ʤʦʣʜʘʚʩʢʠʡ, 

ʫʢʨʘʠʥʩʢʠʡ, ʛʘʛʘʫʟʩʢʠʡ, ʙʦʣʛʘʨʩʢʠʡ ʠ ʪ.ʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʦʜʘʯʝ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʵʪʠ ʬʘʢʪʦʨʳ. 
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ɯʅʊɽɻʈʆɺɸʅɽ ɿɸʅʗʊʊʗ ʗʂ ɿɸʉɯɹ ʈʆɿɺʀʊʂʋ ɿɺôʗɿʅʆɻʆ 

ʄʆɺʃɽʅʅʗ ɼɯʊɽʁ ʉʊɸʈʐʆɻʆ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ 

 

ɾʘʜʘʥʦʚʘ ʊʝʪʷʥʘ ɯʚʘʥʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ ʎɼʋ ʽʤ. ɺ. ɺʠʥʥʠʯʝʥʢʘ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ɺʩʪʫʧ. / Introductions. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʧʫʙʣʽʢʘʮʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʩʪʽʡʥʠʡ 

ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ. ɯʥʪʝʛʨʘʮʽʷ ʮʝ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ ʪʘ 

ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʷʚʠʱʝ, ʷʢʘ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʮʶ ʧʨʦʙʣʝʤʫ ʚ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ. ʇʦʛʣʷʜʠ ʥʘ ʧʨʦʙʣʝʤʫ ʽʥʪʝʛʨʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠ 

ʚʠʩʚʽʪʣʝʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ: ɺ. ɹʝʟʨʫʢʦʚʦʾ, ɺ. ɸʥʜʨʫʱʝʥʢʘ, ʊ. ɹʨʘʞʝ, 

ʉ. ɻʦʥʯʘʨʝʥʢʘ, ʈ. ɻʫʨʝʚʠʯʘ, ʄ. ʇʨʦʢʦʬôʻʚʦʾ, ɯ. ɿʷʟʶʥʘ, ʆ. ʄʘʨʠʥʦʚʩʴʢʦʾ, 

ʄ. ɯʚʘʥʯʫʢ, ʄ. ɸʨʮʠʰʝʚʩʴʢʦʾ ʪʘ ʽʥʰʠʭ ʉʫʪʪʻʚʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʠʪʘʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʽ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʻ ʧʨʘʮʽ ʥʘʫʢʦʚʮʽʚ: ʂ. ɹʽʣʦʾ, ɯ. ʂʽʥʜʨʘʪ, ʄ. ʃʘʟʘʨʻʚʦʾ ʪʘ ʽʥ. 

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ɺʠʩʚʽʪʣʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ 

ɿɼʆ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʥʷʪʴ ʷʢ ʟʘʩʦʙʫ ʨʦʟʚʠʪʢʫ ʟʚôʷʟʥʦʛʦ ʤʦʚʣʝʥʥʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʅʘʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʣʽ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʥʷʪʴ ʫ ʨʦʟʚʠʪʢʫ ʟʚôʷʟʥʦʛʦ ʤʦʚʣʝʥʥʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʋ ɺʝʣʠʢʦʤʫ 

ʪʣʫʤʘʯʥʦʤʫ ʩʣʦʚʥʠʢʫ ʩʫʯʘʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʧʦʥʷʪʪʷ çʽʥʪʝʛʨʘʮʽʷè 

ʚʠʪʣʫʤʘʯʝʥʝ ʷʢ çʜʦʮʽʣʴʥʝ ʦʙôʻʜʥʘʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ ʜʽʡ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʮʽʣʽʩʥʦʾ 

ʩʠʩʪʝʤʠè [2, ʩ. 401]. 

ʅʘ ʜʫʤʢʫ ʉ. ʂʣʝʧʢʦ, ʽʥʪʝʛʨʘʮʽʷ ʧʦʩʪʘʻ ʷʢ ʤʝʭʘʥʽʟʤ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʭʘʦʩʫ 
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ʟʥʘʥʴ, ʷʢ ʚʥʝʩʝʥʥʷ ʻʜʥʦʩʪʽ ʪʘ ʧʦʨʷʜʢʫ ʚ ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʩʚʽʪ ʟʥʘʥʴ ʟʘʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʜʦʙʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʥʘ ʧʨʘʢʪʠʮʽ [4].  

ʈʦʟʚʠʪʦʢ ʟʚôʷʟʥʦʛʦ ʤʦʚʣʝʥʥʷ ʜʠʪʠʥʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʥʷʤ ʚ ʦʧʘʥʫʚʘʥʥʽ ʨʽʜʥʦʶ ʤʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʫ 

ʟʚôʷʟʥʦʤʫ ʤʦʚʣʝʥʥʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʦʚʽʜʥʘ ʬʫʥʢʮʽʷ ʤʦʚʠ ʪʘ ʤʦʚʣʝʥʥʷ 

ʢʦʤʫʥʽʢʘʪʠʚʥʘ. ɿʚôʷʟʥʝ ʤʦʚʣʝʥʥʷ ʚʘʛʦʤʝ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʦʰʢʽʣʴʥʠʢʽʚ, ʪʘʢ ʷʢ 

ʚʦʥʦ ʧʝʨʝʜʙʘʯʘʻ ʦʧʘʥʫʚʘʥʥʷ ʙʘʛʘʪʠʤ ʣʝʢʩʠʯʥʠʤ ʟʘʧʘʩʦʤ, ʟʘʩʚʦʻʥʥʷ ʜʽʪʴʤʠ 

ʤʦʚʥʠʭ ʟʘʢʦʥʽʚ ʪʘ ʥʦʨʤ (ʚʠʚʯʝʥʥʷ ʛʨʘʤʘʪʠʯʥʦʾ ʙʫʜʦʚʠ ʤʦʚʠ) ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʤʽʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʘʩʚʦʻʥʠʤ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ 

ʤʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʘ ʩʘʤʝ ʚʤʽʥʥʷ ʟʚôʷʟʥʦ, ʧʦʚʥʦ, ʧʦʩʣʽʜʦʚʥʦ ʪʘ ʟʨʦʟʫʤʽʣʦ 

ʧʝʨʝʜʘʪʠ ʟʤʽʩʪ ʪʝʢʩʪʫ ʯʠ ʩʢʣʘʩʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʚôʷʟʥʫ ʨʦʟʧʦʚʽʜʴ.  

ʊ. ʇʽʨʦʞʝʥʢʦ ʚʠʟʥʘʯʘʻ ʽʥʪʝʛʨʦʚʘʥʝ ʟʘʥʷʪʪʷ ʷʢ çʦʩʥʦʚʥʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ɿɼʆè ʪʘ ʪʨʘʢʪʫʻ ʡʦʛʦ ʪʨʘʢʪʫʻ ʡʦʛʦ ʷʢ çʟʦʚʥʽʰʥʻ 

ʚʠʨʘʞʝʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ, ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫ ʜʽʪʝʡ 

ʮʽʣʽʩʥʦʛʦ ʙʘʯʝʥʥʷ ʩʚʽʪʫ. ʆʜʥʠʤ ʟ ʨʽʟʥʦʚʠʜʽʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʥʷʪʴ ʻ ʙʽʥʘʨʥʽ 

ʟʘʥʷʪʪʷ. ʉʧʽʣʴʥʦʶ ʦʟʥʘʢʦʶ ʜʣʷ ʥʠʭ ʻ ʪʝʤʘ, ʘ ʦʪ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʦʥʠ ʪʠʤ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʷ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʢʨʝʤʠʤʠ ʙʣʦʢʘʤʠ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʟʘʥʷʪ ɹʟʘʟʚʠʯʘʡ ʟʘʣʫʯʘʶʪʴ ʘʩʠʩʪʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ ʙʘʪʴʢʽʚ, 

ʤʫʟʠʯʥʠʭ ʢʝʨʽʚʥʠʢʽʚ ʪʦʱʦ) [5, ʩ. 5]. 

ʇʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʥʷʪ ɹ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʜʽʪʝʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʝʥʦ ɹʘʟʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. ɯʥʪʝʛʨʦʚʘʥʽ ʟʘʥʷʪʪʷ 

ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʬʦʨʤʫʚʘʥʥʷ ʫ ʜʽʪʝʡ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʤʦʞʫʪʴ ʧʦʩʠʣʠʪʠ 

ʚʠʭʦʚʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʩʪʫ ʟʘʥʷʪʴ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʽʚ. ɺʠʭʦʚʘʪʝʣʶ, ʚʠʙʦʨʘʶʯʠ ʜʣʷ ʜʽʪʝʡ ʟʤʽʩʪ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʟʘʥʷʪʴ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʩʭʠʣʴʥʦʩʪʽ, ʽʥʪʝʨʝʩʠ, ʙʘʞʘʥʥʷ ʪʘ ʟʜʽʙʥʦʩʪʽ 

ʜʦʰʢʽʣʴʥʠʢʽʚ, ʪʦ ʞ ʚʠʜʽʣʠʪʠ ʤʦʪʠʚ ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ. ʗʢʱʦ ʜʽʷʣʴʥʽʩʪʴ ʜʽʪʝʡ 

ʫʤʦʪʠʚʦʚʘʥʘ, ʪʦ ʚʘʥʘ ʙʫʜʝ ʙʽʣʴʰ ʨʝʟʫʣʴʪʘʪʠʚʥʘ, ʪʘʢ ʷʢ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʽʥʪʝʨʝʩʽʚ ʪʘ ʟʜʽʙʥʦʩʪʝʡ ʢʦʞʥʦʛʦ ʜʦʰʢʽʣʴʥʠʢʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʦʚʘʥʠʭ 
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ʟʘʥʷʪʪ ɹ ʜ̔ʪʠ ʤʦʞʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ, ʘ ʪʘʢʦʞ ʪʚʦʨʯʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʨʦʟʚʠʚʘʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦʰʢʽʣʴʥʠʢʽʚ. 

ʋʯʝʥʽ (ɸ. ɹʦʛʫʰ, ʅ. ɻʘʚʨʠʰ) ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʘʢʽ ʩʧʦʩʦʙʠ ʧʦʻʜʥʘʥʥʷ 

ʟʦʙʨʘʞʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʦʚʣʝʥʥʷ ʡ ʭʫʜʦʞʥʴʦʛʦ ʩʣʦʚʘ:  

ï ʩʣʦʚʝʩʥʝ ʤʘʣʶʚʘʥʥʷ, ʢʦʣʠ ʧʝʜʘʛʦʛ ʧʽʜ ʯʘʩ ʩʧʨʠʡʤʘʥʥʷ ʧʦʝʪʠʯʥʦʛʦ 

ʪʝʢʩʪʫ, ʧʝʡʟʘʞʥʦʾ ʣʽʨʠʢʠ ʧʦʢʘʟʫʻ ʜʽʪʷʤ ʧʨʠʢʣʘʜ ʭʫʜʦʞʥʴʦʛʦ ʦʧʠʩʫ ʷʚʠʱ 

ʧʨʠʨʦʜʠ, ʧʨʝʜʤʝʪʽʚ ʪʘ ʦʙôʻʢʪʽʚ ʜʦʚʢʽʣʣʷ;  

ï ʢʦʤʝʥʪʘʨ ʟʦʙʨʘʞʝʥʦʛʦ, ʢʦʣʠ ʚʠʭʦʚʘʪʝʣʴ ʩʧʦʥʫʢʘʻ ʜʽʪʝʡ ʜʦ ʚʝʨʙʘʣʽʟʘʮʽʾ 

ʚʣʘʩʥʠʭ ʭʫʜʦʞʥʽʭ ʧʝʨʝʞʠʚʘʥʴ, ʚʠʩʣʦʚʣʝʥʥʷ ʜʫʤʦʢ, ʷʢʽ ʚʽʜʜʟʝʨʢʘʣʝʥʦ ʚ 

ʤʘʣʶʥʢʘʭ, ʢʘʨʪʠʥʢʘʭ, ʨʝʧʨʦʜʫʢʮʽʷʭ, ʦʙʨʘʥʠʭ ʜʽʪʴʤʠ; 

ï ʤʦʚʣʝʥʥʷ-ʘʢʦʤʧʘʥʝʤʝʥʪ, ʢʦʣʠ ʚ ʧʨʦʮʝʩʽ ʤʘʣʶʚʘʥʥʷ ʜʽʪʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʟʦʙʨʘʞʫʚʘʣʴʥʽ ʜʽʾ ʘʢʪʠʚʥʠʤ ʤʦʚʣʝʥʥʷʤ, ʥʝʥʘʯʝ ʘʢʦʤʧʘʥʫʶʪʴ 

ʩʦʙʽ, ʜʦʧʦʚʥʶʶʪʴ ʪʝ, ʱʦ ʥʝ ʤʦʞʥʘ ʯʝʨʝʟ ʪʝʭʥʽʯʥʽ ʧʨʠʯʠʥʠ ʟʦʙʨʘʟʠʪʠ ʥʘ ʘʨʢʫʰʽ, 

ʩʪʠʤʫʣʶʶʪʴ ʩʚʦʾ ʜʽʾ, ʨʦʟʛʦʨʪʘʶʪʴ ʽʜʝʾ;  

ï ʰʪʨʠʭ-ʤʦʚʣʝʥʥʷ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʟʘ ʟʘʢʦʥʘʤʠ, ʷʢʽ ʥʝ ʚʣʘʩʪʠʚʽ ʜʣʷ 

ʟʚôʷʟʥʦʛʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ; ʧʦʩʠʣʝʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ ʭʫʜʦʞʥʴʦʛʦ ʩʣʦʚʘ ʩʧʨʠʷʻ 

ʪʘʢʦʞ ʽʣʶʩʪʨʫʚʘʥʥʷ ʜʽʪʴʤʠ ʚʣʘʩʥʠʭ ʟʚôʷʟʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ, ʷʢʽ ʚʽʜ ʪʦʛʦ ʩʪʘʶʪʴ 

ʙʽʣʴʰ ʚʠʨʘʟʥʠʤʠ, ʧʦʚʥʠʤʠ.  

ʇʨʦʜʫʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʟʦʢʨʝʤʘ ʦʙʨʘʟʦʪʚʦʨʯʫ, ʜʠʪʠʥʘ ʚʠʢʦʥʫʻ ʟ ʧʝʚʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ʂʦʞʥʦʛʦ ʨʘʟʫ ʚʪʽʣʝʥʥʷ ʟʘʜʫʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ 

ʦʙʨʘʟʦʪʚʦʨʯʠʭ ʟʘʩʦʙʽʚ, ʫ ʨʽʟʥʦʤʫ ʤʘʪʝʨʽʘʣʽ (çʙʫʜʠʥʦʯʦʢè ʟ ʢʫʙʠʢʽʚ ʽ 

çʙʫʜʠʥʦʯʦʢè ʥʘ ʤʘʣʶʥʢʫ). ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚ ʤʦʜʝʣʽ ʟ ʨʝʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ ʤʦʞʥʘ 

ʚʠʦʢʨʝʤʠʪʠ, ʫʟʘʛʘʣʴʥʠʪʠ ʚʘʞʣʠʚʽ ʦʟʥʘʢʠ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʘʪʝʛʦʨʽʘʣʴʥʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ.  

ʗʢ ʙʘʯʠʤʦ, ʦʙʨʘʟʦʪʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʨʽʟʥʦʚʠʜ ʭʫʜʦʞʥʴʦʾ ʤʘʻ 

ʚʝʣʠʯʝʟʥʠʡ ʝʩʪʝʪʠʯʥʦ-ʭʫʜʦʞʥʽʡ ʧʦʪʝʥʮʽʘʣ ʫ ʩʪʠʤʫʣʶʚʘʥʥʽ ʤʦʚʣʝʥʥʻʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʽʚ. ʋ ʧʨʦʮʝʩʽ ʦʙʨʘʟʦʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʚʦʨʶʶʪʴʩʷ 

ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʩʪʝʪʠʯʥʦʾ çʯʫʪʣʠʚʦʩʪʽè, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʜʘʪʥʦʩʪʽ 

ʩʧʨʠʡʤʘʪʠ, ʚʽʜʯʫʚʘʪʠ, ʨʦʟʫʤʽʪʠ ʧʨʝʢʨʘʩʥʝ; ʧʨʠʯʦʤʫ ʧʦ-ʩʚʦʻʤʫ, ʥʝ ʪʘʢʝ, ʷʢ ʽʥʰʽ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ʉʘʤʝ ʥʝʧʦʚʪʦʨʥʽʩʪʴ ʚ ʫʩʴʦʤʫ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʜʦʚʢʽʣʣʽ, 
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ʟʘʢʣʘʜʘʻ ʦʩʥʦʚʠ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ ʜʠʪʠʥʠ ʚ ʧʨʦʮʝʩʽ 

ʩʪʚʦʨʝʥʥʷ ʚʠʨʘʟʥʠʭ ʭʫʜʦʞʥʽʭ ʦʙʨʘʟʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ ʦʙʨʘʟʫ çʗè, ʬʦʨʤʫʚʘʥʥʷ 

çʗ-ʢʦʥʮʝʧʮʽʾè ʪʚʦʨʮʷ. ʍʫʜʦʞʥʽʡ ʧʦʪʝʥʮʽʘʣ ʦʙʨʘʟʦʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ 

ʝʩʪʝʪʠʯʥʝ ʦʩʚʦʻʥʥʷ ʩʚʽʪʫ ʟʘʩʦʙʘʤʠ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ï ʢʦʣʴʦʨʦʤ, 

ʨʦʟʤʽʨʦʤ, ʣʽʥʽʻʶ, ʢʦʤʧʦʟʠʮʽʻʶ, ʨʠʪʤʦʤ ʪʦʱʦ [55]. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 

ʟʘʜʽʷʥʦ ʪʘʢʽ ʪʠʧʠ ʟʚôʷʟʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʜʽʪʝʡ: ʤʦʚʣʝʥʥʷïʧʦʷʩʥʝʥʥʷ, 

ʤʦʚʣʝʥʥʷïʧʦʚʽʜʦʤʣʝʥʥʷ, ʤʦʚʣʝʥʥʷïʧʣʘʥʫʚʘʥʥʷ, ʤʦʚʣʝʥʥʷïʢʦʥʩʪʘʪʘʮʽʷ, 

ʤʦʚʣʝʥʥʷïʢʦʤʝʥʪʘʨ, ʤʦʚʣʝʥʥʷïʦʮʽʥʥʽ ʩʫʜʞʝʥʥʷ ʪʘ ʦʧʠʩʦʚʽ ʪʚʦʨʯʽ ʨʦʟʧʦʚʽʜʽ. 

ɿʘ ʩʣʦʚʘʤʠ ɸ. ɹʦʛʫʰ, ʦʙʨʘʟʦʪʚʦʨʯʦ-ʤʦʚʣʝʥʥʻʚʘ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ ʚʠʜ 

ʭʫʜʦʞʥʴʦʤʦʚʣʝʥʥʻʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʷʢʽʡ ʤʦʚʣʝʥʥʻʚʽ ʜʽʾ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦ ʤʝʪʽ ʡ 

ʟʤʽʩʪʫ ʦʙʨʘʟʦʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʠʪʠʥʠ ʜʣʷ ʾʾ ʟʙʘʛʘʯʝʥʥʷ, ʩʧʨʷʤʫʚʘʥʥʷ, 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʡ ʢʦʤʝʥʪʫʚʘʥʥʷ. ʆʙʨʘʟʠ, ʩʪʚʦʨʝʥʽ ʟʘʩʦʙʘʤʠ ʢʦʣʴʦʨʫ, ʣʽʥʽʾ, 

ʬʦʨʤʠ, ʢʦʤʧʦʟʠʮʽʾ, ʩʪʘʶʪʴ ʮʽʣʴʥʠʤʠ, ʷʩʢʨʘʚʽʰʠʤʠ ʚ ʦʧʦʩʝʨʝʜʢʫʚʘʥʥʽ 

ʤʦʚʣʝʥʥʷʤ. ʊʝ, ʯʦʛʦ ʥʝʤʘʻ ʚ ʜʠʪʷʯʦʤʫ ʤʘʣʶʥʢʫ, ʣʝʛʢʦ ʡ ʧʨʠʨʦʜʥʦ ʤʦʞʥʘ 

ʟʘʤʽʥʠʪʠ, ʜʦʧʦʚʥʶʻʪʴʩʷ, çʜʦʤʘʣʶʚʘʪʠè ʟʘʩʦʙʘʤʠ ʤʦʚʣʝʥʥʷ. ɯ ʥʘʚʧʘʢʠ, 

ʥʝʚʤʽʥʥʷ ʜʽʙʨʘʪʠ ʧʦʪʨʽʙʥʽ ʩʣʦʚʘ ʚ ʝʩʪʝʪʠʯʥʠʭ ʧʝʨʝʞʠʚʘʥʥʷʭ, ʱʦ ʧʝʨʝʧʦʚʥʶʶʪʴ 

ʜʠʪʠʥʫ, ʩʧʨʠʯʠʥʷʻ ʾʭ ʟʘʤʽʥʫ ʥʘʡʜʦʩʪʫʧʥʽʰʠʤʠ ʾʡ ʟʘʩʦʙʘʤʠ: ʞʝʩʪʘʤʠ, 

ʟʚʫʢʦʥʘʩʣʽʜʫʚʘʥʥʷʤ, ʬʘʨʙʘʤʠ, ʛʣʠʥʦʶ, ʦʣʽʚʮʷʤʠ, ʨʫʭʘʤʠ ʪʦʱʦ. ʉʢʣʘʜʝʥʘ 

ʜʠʪʠʥʦʶ ʢʘʟʢʘ ʦʞʠʚʘʻ, ʥʘʙʫʚʘʻ ʜʦʜʘʪʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʨʘʞʝʥʥʷ ʚ 

ʽʣʶʩʪʨʫʚʘʥʥʽ ʾʾ ʟʤʽʩʪʫ [1, ʩ. 544].  

ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʽʚ ʻ ʪʝʘʪʨʘʣʽʟʦʚʘʥʘ 

ʜʽʷʣʴʥʽʩʪʴ. ɿʦʢʨʝʤʘ ʅ. ɺʦʜʦʣʘʛʘ ʜʦʩʣʽʜʞʫʚʘʣʘ ʩʧʝʮʠʬʽʢʫ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ 

ʪʚʦʨʯʦʛʦ ʨʦʟʧʦʚʽʜʘʥʥʷ ʚ ʪʝʘʪʨʘʣʽʟʦʚʘʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟôʷʩʫʚʘʥʥʷ ʤʽʩʮʷ 

ʪʝʘʪʨʘʣʽʟʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʥʥʽ ʪʚʦʨʯʦʛʦ ʨʦʟʧʦʚʽʜʘʥʥʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ [3, ʩ. 3ï4]. ʋ ʾʾ ʧʨʘʮʽ ʪʚʦʨʯʝ ʨʦʟʧʦʚʽʜʘʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʥʘʟʚʘʥʦ ʚʠʱʠʤ ʚʠʷʚʦʤ ʜʠʪʷʯʦʾ ʪʚʦʨʯʦʩʪʽ ʚ ʤʦʚʣʝʥʥʻʚʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʷʢ ʧʨʦʮʝʩ çʩʘʤʦʩʪʽʡʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʜʠʪʠʥʦʶ ʦʨʠʛʽʥʘʣʴʥʦʛʦ 

ʪʝʢʩʪʫ (ʩʶʞʝʪʫ), ʣʦʛʽʯʥʦ ʧʦʙʫʜʦʚʘʥʦʛʦ ʡ ʚʠʢʣʘʜʝʥʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʩʣʦʚʝʩʥʽʡ 

ʬʦʨʤʽè [3, ʩ. 12]. ʋʯʝʥʘ ʚʚʘʞʘʻ ʪʝʘʪʨʘʣʽʟʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʭʫʜʦʞʥʴʦʶ 

çʧʦʚôʷʟʘʥʦʶ ʟʽ ʩʧʨʠʡʤʘʥʥʷʤ ʪʚʦʨʽʚ ʪʝʘʪʨʘʣʴʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʚʽʜʪʚʦʨʝʥʥʷʤ ʫ 
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ʟʚôʷʟʥʦʤʫ ʤʦʚʣʝʥʥʽ ʥʘʙʫʪʠʭ ʫʷʚʣʝʥʴ, ʚʨʘʞʝʥʴ, ʧʦʯʫʪʪʽʚ ʽ ʨʝʘʣʽʟʦʚʘʥʦʶ ʚ ʽʛʨʦʚʽʡ 

ʬʦʨʤʽè [3, ʩ. 12]. ʅʘ ʜʫʤʢʫ ʅ. ɺʦʜʦʣʦʛʠ ʜʦ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ, ʚʽʜ ʷʢʠʭ 

ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʚʦʨʯʦʛʦ ʨʦʟʧʦʚʽʜʘʥʥʷ ʚ 

ʪʝʘʪʨʘʣʽʟʦʚʘʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʣʝʞʘʪʴ ʪʘʢʽ: ʚʟʘʻʤʦʟʚôʷʟʦʢ ʣʽʪʝʨʘʪʫʨʥʦ 

ʤʦʚʣʝʥʥʻʚʦʛʦ, ʤʦʚʣʝʥʥʻʚʦʪʚʦʨʯʦʛʦ ʪʘ ʪʝʘʪʨʘʣʴʥʦ-ʽʛʨʦʚʦʛʦ ʥʘʧʨʷʤʽʚ ʨʦʙʦʪʠ; 

ʢʦʤʧʣʝʢʩʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʤʦʚʣʝʥʥʻʚʠʭ ʟʘʚʜʘʥʴ; ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʚʠʜʽʚ 

ʟʘʥʷʪʴ; ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʠʪʷʯʦʾ ʭʫʜʦʞʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ; çʟʘʥʫʨʝʥʥʷ ʜʽʪʝʡ 

ʚ ʘʢʪʠʚʥʫ ʪʝʘʪʨʘʣʽʟʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʟʤʽʩʪʦʚʦʾ 

ʦʙʽʟʥʘʥʦʩʪʽ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʘʪʨʘʣʽʟʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚ ʦʩʚʽʪʥʴʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʜʦʮʽʣʴʥʦʾ ʯʘʩʪʦʪʥʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʾʾ 

ʚʠʜʽʚ; ʦʩʦʙʠʩʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚʠʭʦʚʘʪʝʣʷ ʚ ʦʢʨʝʩʣʝʥʦʤʫ ʚʠʜʽ ʜʠʪʷʯʦʾ 

ʜʽʣ̫ʴʥʦʩʪʽè [3, ʩ. 13]. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɯʥʪʝʛʨʘʮʽʷ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʤʝʭʘʥʽʟʤʫ 

ʛʫʤʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʰʢʦʣʷʨʽʚ ʮʽʣʽʩʥʦʛʦ 

ʧʦʛʣʷʜʫ ʥʘ ʩʚʽʪ. ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ 

ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʧʦʙʫʜʦʚʫ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʟʤʽʩʪʫ ʢʽʣʴʢʦʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʦʙôʻʜʥʘʥʠʭ ʦʜʥʽʻʶ ʪʝʤʦʶ. ʆʙʨʘʟʦʪʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ ʷʢ 

ʨʽʟʥʦʚʠʜ ʭʫʜʦʞʥʴʦʾ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʝʩʪʝʪʠʯʥʦ-ʭʫʜʦʞʥʽʡ ʧʦʪʝʥʮʽʘʣ ʫ 

ʩʪʠʤʫʣʶʚʘʥʥʽ ʤʦʚʣʝʥʥʻʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʽʚ. ʋ ʧʨʦʮʝʩʽ ʦʙʨʘʟʦʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʩʪʝʪʠʯʥʦʾ çʯʫʪʣʠʚʦʩʪʽè, ʱʦ 

ʧʦʣʷʛʘʻ ʫ ʟʜʘʪʥʦʩʪʽ ʩʧʨʠʡʤʘʪʠ, ʚʽʜʯʫʚʘʪʠ, ʨʦʟʫʤʽʪʠ ʧʨʝʢʨʘʩʥʝ; ʧʨʠʯʦʤʫ ʧʦ-

ʩʚʦʻʤʫ, ʥʝ ʪʘʢʝ, ʷʢ ʽʥʰʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʦ. 
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ɺʇʃʀɺ ɯʅʊɽʈʅɽʊʋ ʊɸ ʎʀʌʈʆɺʀʍ ʇʃɸʊʌʆʈʄ ʅɸ ɼʆʉʊʋʇʅɯʉʊʔ 

ʊɸ ʇʆʇʋʃʗʈʀɿɸʎɯʖ ʂʃɸʉʀʏʅʆɰ ʄʋɿʀʂʀ 

 

ɾʠʣʢʽʥʘ ʆ. ɯ., 

ʚʠʢʣʘʜʘʯ 

ʐʘʪʦʭʽʥʘ ɻ. ʗ. 

ɺʠʢʣʘʜʘʯ 

ʍʘʨʢʽʚʩʴʢʘ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʚʥʝʩʣʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʛʘʣʫʟʴ ʢʣʘʩʠʯʥʦʾ 

ʤʫʟʠʢʠ, ʟʤʽʥʠʚʰʠ ʩʧʦʩʦʙʠ ʢʦʤʧʦʟʠʮʽʾ, ʘʨʘʥʞʫʚʘʥʥʷ ʪʘ ʟʘʧʠʩʫ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʽʜʯʠʥʠʣʦ ʜʚʝʨʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. ʋ ʮʽʡ ʩʪʘʪʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ, ʷʢ 

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʥʠʣʠ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʤʫʟʠʢʠ, ʨʦʟʰʠʨʠʚʰʠ 

ʟʚʫʢʦʚʠʡ ʩʧʝʢʪʨ ʪʘ ʚʜʠʭʥʫʚʰʠ ʥʦʚʝ ʞʠʪʪʷ ʫ ʪʚʦʨʯʽ ʧʨʦʮʝʩʠ. 

 ʄʝʪʘ ʨʦʙʦʪʠ. ɸʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʤʫʟʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʥʘʙʫʣʦ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘʜʮʷʪʴ ʨʦʢʽʚ ʚ 

ʋʢʨʘʾʥʽ. ʄʫʟʠʯʥʘ ʢʦʤʧʦʟʠʮʽʷ ʪʘ ʚʠʢʦʥʘʚʩʪʚʦ, ʤʫʟʠʢʦʟʥʘʚʯʘ ʪʘ 

ʤʫʟʠʯʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʩʬʝʨʘʤʠ ʩʫʯʘʩʥʦʛʦ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʷʢʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʋʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʦʟʠʪʦʨʽʚ ʃ. ʂʦʣʦʜʫʙʘ, ɸ. ɻʘʡʜʝʥʢʘ, ʆ. ʑʝʪʠʥʩʴʢʦʛʦ, 

ʉ. ʇʠʣʶʪʠʢʦʚʘ, ɯ. ɻʘʡʜʝʥʢʘ, ʆ. ɻʨʽʥʙʝʨʛʘ ʪʘ ʽʥʰʠʭ ʧʦʻʜʥʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʪʥʠʭ ʨʝʜʘʢʪʦʨʽʚ ʫ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʟʤʽʥ, ʚʠʢʣʠʢʘʥʠʭ 

ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʻ ʧʦʷʚʘ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʩʝʤʧʣʶʚʘʥʥʷ. 

ʈʘʥʽʰʝ ʢʦʤʧʦʟʠʪʦʨʠ ʪʘ ʘʨʘʥʞʫʚʘʣʴʥʠʢʠ ʙʫʣʠ ʦʙʤʝʞʝʥʽ ʜʦʩʪʫʧʥʽʩʪʶ ʪʘ 

ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʨʝʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʆʜʥʘʢ ʟʘʚʜʷʢʠ ʚʽʨʪʫʘʣʴʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʘʤ, ʷʢʽ ʝʤʫʣʶʶʪʴ ʟʚʫʢʠ ʨʝʘʣʴʥʠʭ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʫʟʠʢʘʥʪʠ 

ʦʪʨʠʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʟʚʫʢʦʚʠʡ ʩʧʝʢʪʨ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʧʦʟʠʮʽʾ ʟ 

ʙʘʛʘʪʰʠʤʠ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʘʨʘʥʞʫʚʘʥʥʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʩʠʤʬʦʥʽʯʥʠʡ 

ʦʨʢʝʩʪʨ, ʱʦ ʟ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʦʞʝ ʚʽʜʪʚʦʨʶʚʘʪʠ ʟʚʫʢ ʮʽʣʦʛʦ 

ʦʨʢʝʩʪʨʫ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʝʘʣʽʟʤʫ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʦʙʨʽʾ ʜʣʷ ʢʦʤʧʦʟʠʪʦʨʽʚ 
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ʪʘ ʜʦʟʚʦʣʷʻ ʾʤ ʚʪʽʣʶʚʘʪʠ ʩʚʦʾ ʤʫʟʠʯʥʽ ʽʜʝʾ ʧʦʚʥʦʶ ʤʽʨʦʶ.  

ɯ. ɻʘʡʜʝʥʢʦ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʢʦʤʧʦʟʠʪʦʨʘ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ ʷʢ ʷʢʽʩʥʦ 

ʥʦʚʠʡ ʝʪʘʧ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ ʥʘ ʥʴʦʤʫ ʟʥʘʯʥʦ ʧʦʣʽʧʰʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʨʦʙʣʝʥʥʷ ʢʦʤʧʦʟʠʪʦʨʦʤ ʤʫʟʠʯʥʦʾ ʬʘʢʪʫʨʠ, ʨʦʟʰʠʨʶʶʪʴʩʷ ʬʦʨʤʠ ʽʩʥʫʚʘʥʥʷ 

ʤʫʟʠʯʥʦʛʦ ʪʚʦʨʫ ʪʦʱʦ. 

ʉʝʤʧʣʽʨʫʚʘʥʥʷ ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʤʽʥʽ ʧʨʦʮʝʩʫ ʪʚʦʨʯʦʩʪʽ ʚ 

ʢʣʘʩʠʯʥʽʡ ʤʫʟʠʮʽ. ʎʷ ʪʝʭʥʽʢʘ ʜʦʟʚʦʣʷʻ ʤʫʟʠʢʘʥʪʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʽ 

ʘʫʜʽʦʟʘʧʠʩʠ ʬʨʘʛʤʝʥʪʽʚ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʙʦ ʟʚʫʢʦʚʠʭ ʝʬʝʢʪʽʚ ʪʘ 

ʚʩʪʘʚʣʷʪʠ ʾʭ ʫ ʩʚʦʾ ʢʦʤʧʦʟʠʮʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʤʧʣʶʚʘʥʥʷ ʤʫʟʠʢʘʥʪʠ ʤʦʞʫʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʟʚʫʢʦʚʽ ʢʦʤʙʽʥʘʮʽʾ, ʜʦʜʘʚʘʪʠ ʥʝʟʚʠʯʘʡʥʽ ʝʣʝʤʝʥʪʠ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʘʨʘʥʞʫʚʘʥʥʷʤ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʜʚʝʨʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ 

ʩʫʯʘʩʥʠʭ, ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʣʘʩʠʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, 

ʟʘʣʫʯʘʶʯʠ ʥʦʚʠʭ ʩʣʫʭʘʯʽʚ ʪʘ ʥʘʜʘʶʯʠ ʞʘʥʨʫ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ. 

ʆʜʥʽʻʶ ʽʟ ʟʥʘʯʥʠʭ ʧʝʨʝʚʘʛ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʫ 

ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʟʚʫʢʫ. ʈʘʥʽʰʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ 

ʩʪʫʜʽʡʥʦʛʦ ʟʘʧʠʩʫ ʙʫʣʠ ʧʦʪʨʽʙʥʽ ʜʦʨʦʛʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʩʪʫʜʽʾ. ʆʜʥʘʢ 

ʟ ʧʦʷʚʦʶ ʮʠʬʨʦʚʠʭ ʘʫʜʽʦʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʘʧʠʩʫ 

ʤʫʟʠʢʘʥʪʠ ʪʝʧʝʨ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʟʘʧʠʩʠ ʧʨʷʤʦ ʚ ʜʦʤʘʰʥʽʭ 

ʫʤʦʚʘʭ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʟʘʧʠʩʫ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʽ ʟʨʫʯʥʠʤ, ʘʣʝ 

ʜʦʟʚʦʣʷʻ ʤʫʟʠʢʘʥʪʘʤ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟʽ ʟʚʫʢʦʚʠʤʠ ʝʬʝʢʪʘʤʠ, ʤʽʢʰʫʚʘʥʥʷʤ ʽ 

ʤʘʩʪʝʨʠʥʛʦʤ, ʱʦʙ ʜʦʩʷʛʪʠ ʙʘʞʘʥʦʾ ʟʚʫʢʦʚʦʾ ʷʢʦʩʪʽ. 

ʂʨʽʤ ʪʦʛʦ, ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʶʪʴ ʤʫʟʠʢʘʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʽʥʪʝʨʥʝʪʫ ʪʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʨʦʛʨʘʤʘʤ ʜʣʷ ʦʙʤʽʥʫ ʬʘʡʣʘʤʠ ʪʘ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʜ 

ʧʨʦʝʢʪʘʤʠ ʤʫʟʠʢʘʥʪʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʧʦʟʠʮʽʾ ʟʘ ʫʯʘʩʪʶ ʘʨʪʠʩʪʽʚ ʟ 

ʫʩʴʦʛʦ ʩʚʽʪʫ. ʎʝ ʨʦʟʰʠʨʶʻ ʤʝʞʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʫʟʠʢʘʥʪʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʷʚʽ ʫʥʽʢʘʣʴʥʠʭ ʪʘ ʦʨʠʛʽʥʘʣʴʥʠʭ 

ʪʚʦʨʽʚ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʥʦʩʷʪʴ 

ʢʣʘʩʠʯʥʽʡ ʤʫʟʠʮʽ, ʚʦʥʠ ʪʘʢʦʞ ʚʠʢʣʠʢʘʶʪʴ ʜʝʷʢʽ ʧʠʪʘʥʥʷ ʪʘ ʜʝʙʘʪʠ. ɼʝʷʢʽ 
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ʢʨʠʪʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʩʝʤʧʣʶʚʘʥʥʷ 

ʤʦʞʝ ʰʪʫʯʥʦ ʟʘʤʽʥʠʪʠ ʞʠʚʝ ʚʠʢʦʥʘʥʥʷ ʪʘ ʦʙʤʝʞʠʪʠ ʚʠʨʘʟʥʽʩʪʴ ʤʫʟʠʢʠ. ʂʨʽʤ 

ʪʦʛʦ, ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʪʘ ʫʥʽʢʘʣʴʥʦʩʪʽ 

ʢʣʘʩʠʯʥʦʛʦ ʚʠʢʦʥʘʚʩʪʚʘ ʚ ʝʧʦʭʫ, ʢʦʣʠ ʚʩʝ ʙʽʣʴʰʝ ʢʦʤʧʦʟʠʮʽʡ ʩʪʚʦʨʶʻʪʴʩʷ ʪʘ 

ʟʘʧʠʩʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺ ʝʧʦʭʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʨʥʝʪ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ 

ʧʨʠʚʥʝʩʣʠ ʥʦʚʫ ʝʨʫ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ. ʈʘʥʽʰʝ 

ʢʣʘʩʠʯʥʘ ʤʫʟʠʢʘ ʙʫʣʘ ʜʦʩʪʫʧʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʨʘʜʽʦ, ʧʣʘʪʽʚʢʠ ʪʘ ʢʦʥʮʝʨʪʥʽ 

ʚʠʩʪʫʧʠ, ʱʦ ʦʙʤʝʞʫʚʘʣʦ ʾʾ ʧʦʰʠʨʝʥʥʷ ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʝʾ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ. 

ʆʜʥʘʢ ʟ ʧʦʷʚʦʶ ʽʥʪʝʨʥʝʪʫ ʪʘ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʢʣʘʩʠʯʥʘ ʤʫʟʠʢʘ 

ʩʪʘʣʘ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʪʘ ʧʦʧʫʣʷʨʥʦʶ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʜʝʤʦʢʨʘʪʠʟʘʮʽʾ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ ʻ ʽʥʪʝʨʥʝʪ. 

ɿ ʧʦʷʚʦʶ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʽʥʪʝʨʥʝʪʫ ʤʫʟʠʯʥʽ ʟʘʧʠʩʠ ʩʪʘʣʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʧʦʪʦʢʦʚʦʾ ʧʝʨʝʜʘʯʽ ʪʘ ʩʢʘʯʫʚʘʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʟ 

ʜʦʩʪʫʧʦʤ ʜʦ ɯʥʪʝʨʥʝʪʫ ʤʦʞʝ ʣʝʛʢʦ ʟʥʘʡʪʠ ʪʘ ʧʨʦʩʣʫʭʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʷʢ ʚʽʜʦʤʽ ʪʚʦʨʠ, ʪʘʢ ʽ ʤʝʥʰ ʚʽʜʦʤʽ ʢʦʤʧʦʟʠʮʽʾ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʢʣʘʩʠʯʥʘ ʤʫʟʠʢʘ ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʚʩʽʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ 

ʧʨʦʞʠʚʘʥʥʷ, ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʘʙʦ ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʎʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʪʘʢʦʞ ʚʽʜʽʛʨʘʣʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʜʝʤʦʢʨʘʪʠʟʘʮʽʾ 

ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ. ʉʝʨʚʽʩʠ ʧʦʪʦʢʦʚʦʾ ʤʫʟʠʢʠ, ʪʘʢʽ ʷʢ Spotify, Apple Music, 

YouTube Music ʪʘ ʽʥʰʽ, ʥʘʜʘʶʪʴ ʚʝʣʠʯʝʟʥʽ ʤʫʟʠʯʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʚʢʣʶʯʘʶʯʠ 

ʚʝʣʠʢʽ ʢʦʣʝʢʮʽʾ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʚʠʷʚʣʷʪʠ ʥʦʚʠʭ 

ʢʦʤʧʦʟʠʪʦʨʽʚ, ʚʠʢʦʥʘʚʮʽʚ ʪʘ ʘʣʴʙʦʤʠ, ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʧʣʝʡʣʠʩʪʠ ʪʘ ʜʽʣʠʪʠʩʷ 

ʩʚʦʾʤʠ ʚʽʜʢʨʠʪʪʷʤʠ ʟ ʽʥʰʠʤʠ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʩʧʨʠʷʻ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʢʣʘʩʠʯʥʦʾ 

ʤʫʟʠʢʠ, ʘ ʡ ʜʦʧʦʤʘʛʘʻ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʾʾ ʘʫʜʠʪʦʨʽʶ.  

ʂʨʽʤ ʪʦʛʦ, ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ-ʧʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ YouTube, Instagram ʽ 

Facebook, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ. 

ʄʫʟʠʢʘʥʪʠ ʪʘ ʦʨʢʝʩʪʨʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʦʰʠʨʝʥʥʷ 

ʩʚʦʻʾ ʪʚʦʨʯʦʩʪʽ, ʚʠʩʪʫʧʽʚ ʪʘ ʢʦʥʮʝʨʪʽʚ. ɺʽʜʝʦʟʘʧʠʩʠ ʚʠʩʪʫʧʽʚ, ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʪʘ 

ʽʥʪʝʨʚ'ʶ ʟ ʤʫʟʠʢʘʥʪʘʤʠ ʩʪʘʣʠ ʜʦʩʪʫʧʥʠʤʠ ʰʠʨʦʢʽʡ ʘʫʜʠʪʦʨʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 
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ʣʶʜʷʤ ʦʪʨʠʤʘʪʠ ʫʥʽʢʘʣʴʥʠʡ ʧʦʛʣʷʜ ʥʘ ʩʚʽʪ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ ʪʘ ʨʦʟʰʠʨʠʪʠ ʩʚʦʾ 

ʟʥʘʥʥʷ ʪʘ ʽʥʪʝʨʝʩʠ. 

ɼʝʤʦʢʨʘʪʠʟʘʮʽʷ ʧʦʰʠʨʝʥʥʷ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ ʪʘ ʮʠʬʨʦʚʽ 

ʧʣʘʪʬʦʨʤʠ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʦʷʚʽ ʥʦʚʠʭ ʘʨʪʠʩʪʽʚ ʪʘ ʢʦʣʝʢʪʠʚʽʚ. ʄʦʣʦʜʽ ʪʘʣʘʥʦʚʠʪʽ 

ʤʫʟʠʢʘʥʪʠ, ʷʢʽ ʨʘʥʽʰʝ ʩʪʠʢʘʣʠʩʷ ʟ ʪʨʫʜʥʦʱʘʤʠ ʫ ʧʨʦʩʫʚʘʥʥʽ ʩʚʦʻʾ ʤʫʟʠʢʠ, 

ʪʝʧʝʨ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʥʝʪ ʪʘ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʚʦʾʭ ʟʘʧʠʩʽʚ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʠʟʥʘʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʨʦʟʤʘʾʪʪʷ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʩʫʯʘʩʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʝʜʩʪʘʚʣʝʥʽ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʧʝʨʝʚʘʛʠ ʽʥʪʝʨʥʝʪʫ ʪʘ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ, 

ʽʩʥʫʶʪʴ ʽ ʜʝʷʢʽ ʚʠʢʣʠʢʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʝʣʠʯʝʟʥʦʤʫ ʧʦʪʦʮʽ ʜʦʩʪʫʧʥʦʾ ʤʫʟʠʢʠ 

ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʪʘ ʟʥʘʭʦʜʠʪʠ ʷʢʽʩʥʽ ʟʘʧʠʩʠ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ, ʪʘʢʽ ʷʢ ʘʪʤʦʩʬʝʨʘ ʞʠʚʦʛʦ 

ʚʠʩʪʫʧʫ ʪʘ ʚʽʜʯʫʪʪʷ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʢʦʥʮʝʨʪʽ, ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʜʘʥʽ ʯʝʨʝʟ ʮʠʬʨʦʚʽ ʬʦʨʤʘʪʠ. 

ɺʠʩʥʦʚʢʠ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʚʥʝʩʣʠ ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʚ ʧʨʦʮʝʩ 

ʪʚʦʨʯʦʩʪʽ ʚ ʢʣʘʩʠʯʥʽʡ ʤʫʟʠʮʽ. ɺʽʨʪʫʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʩʝʤʧʣʶʚʘʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʨʦʟʰʠʨʠʪʠ ʟʚʫʢʦʚʠʡ ʩʧʝʢʪʨ, ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʣʝʛʰʠʣʠ ʧʨʦʮʝʩ ʟʘʧʠʩʫ ʪʘ ʩʧʽʣʴʥʦʾ 

ʨʦʙʦʪʠ. ɯʥʪʝʨʥʝʪ ʪʘ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʟʥʘʯʥʦ ʟʤʽʥʠʣʠ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ 

ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ. ɺʦʥʠ ʜʝʤʦʢʨʘʪʠʟʫʚʘʣʠ ʧʦʰʠʨʝʥʥʷ, ʨʦʙʣʷʯʠ 

ʾʾ ʜʦʩʪʫʧʥʦʶ ʚʩʽʤ, ʽ ʩʧʨʠʷʣʠ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʤʫʟʠʯʥʦʛʦ ʢʦʥʪʝʥʪʫ. ʄʫʟʠʢʘʥʪʠ ʪʘ 

ʢʦʣʝʢʪʠʚʠ ʦʪʨʠʤʘʣʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʘʫʜʠʪʦʨʽʾ. ʆʜʥʘʢ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʙʘʣʘʥʩ ʤʽʞ 

ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʞʠʚʠʤ ʚʠʢʦʥʘʥʥʷʤ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʪʘ 

ʚʠʨʘʟʥʽʩʪʴ, ʧʝʨʝʜʘʪʠ ʚʩʝ ʙʘʛʘʪʩʪʚʦ ʪʘ ʝʤʦʮʽʡʥʽʩʪʴ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ. ɿʨʝʰʪʦʶ, 

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʶʪʴ ʤʫʟʠʢʘʥʪʘʤ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʪʘ 

ʚʥʦʩʷʪʴ ʩʚʽʞʠʡ ʚʽʪʝʨ ʫ ʩʚʽʪ ʢʣʘʩʠʯʥʦʾ ʤʫʟʠʢʠ. ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʟʙʝʨʽʛʘʪʠ ʙʘʣʘʥʩ 

ʤʽʞ ʮʠʬʨʦʚʠʤ ʧʨʦʩʪʦʨʦʤ ʪʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʚʠʢʦʥʘʥʥʷ. 
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ʌʆʈʄʋɺɸʅʅʗ ɯɻʈʆɺʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ɿɼʆɹʋɺɸʏɸ 

ɼʆʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ 

 

ɿʽʤʘʢʦʚʘ ʃʽʣʽʷ ɺʘʩʠʣʽʚʥʘ 

ʢ. ʧʝʜ. ʥ., ʜʦʮʝʥʪ 

ɻʨʝʯʢʦ ɸʥʘʩʪʘʩʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʟʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ 

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺ. ɻ. ʂʦʨʦʣʝʥʢʘ 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʈʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʠ ʚʠʤʘʛʘʻ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʜʦ 

ʧʦʰʫʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʛʫʤʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, 

ʥʘʢʦʧʠʯʝʥʥʶ ʜʦʩʚʽʜʫ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʧʦʩʪʘʻ 

ʟʘʚʜʘʥʥʷ ʚʠʭʦʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʾ ʣʶʜʠʥʠ, ʷʢʘ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʟʚʘʞʘʪʠʤʝ ʥʘ 

ʽʥʪʝʨʝʩʠ ʽʥʰʠʭ, ʮʽʥʫʚʘʪʠʤʝ ʦʩʦʙʠʩʪʽʩʪʴ ʦʪʦʯʫʶʯʠʭ, ʨʝʘʣʽʟʫʻ ʩʝʙʝ ʷʢ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʬʘʭʽʚʝʮʴ.  

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʩʧʨʷʤʦʚʫʻ ʥʘ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʾʾ ʩʦʮʽʘʣʽʟʘʮʽʶ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ çɹʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. ʅʦʚʘ ʨʝʜʘʢʮʽʷè 

(2021) ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʦʨʤʫʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʦʩʚʽʪʥʽʭ ʥʘʧʨʷʤʽʚ ʨʦʙʦʪʠ ʟʘʢʣʘʜʫ 

ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʯʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʶ ʧʝʜʘʛʦʛʦʤ ʙʘʟʦʚʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʭʦʜʽ 

ʷʢʠʭ ʟʙʘʛʘʯʫʻʪʴʩʷ ʜʦʩʚʽʜ ʜʠʪʠʥʠ, ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ ʷʢ ʦʩʦʙʠʩʪʽʩʥʝ ʥʘʜʙʘʥʥʷ 

ʜʠʪʠʥʠ ʟʘ ʧʽʜʪʨʠʤʢʠ ʙʘʪʴʢʽʚ ʚ ʫʤʦʚʘʭ ʩʽʤʝʡʥʦʛʦ ʚʠʭʦʚʘʥʥʷ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʨʘʞʘʶʪʴʩʷ ʷʢ ʜʠʥʘʤʽʯʥʘ ʢʦʤʙʽʥʘʮʽʷ ʮʽʥʥʦʩʪʝʡ ʪʘ ʩʪʘʚʣʝʥʴ, ʟʥʘʥʴ, ʫʤʽʥʴ ʽ 

ʥʘʚʠʯʦʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʥʘʥʥʷʤʠ ʘʙʦ ʰʫʢʘʪʠ ʽʥʰʽ 

ʟʥʘʥʥʷ, ʱʦ ʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʘʞʣʠʚʽʰʫ ʞʠʪʪʻʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ 

ʫʩʧʽʰʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʞʠʪʪʻʚʽ ʧʨʦʙʣʝʤʠ, ʧʨʦʚʘʜʠʪʠ ʧʦʜʘʣʴʰʫ ʥʘʚʯʘʣʴʥʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʟʜʦʙʫʚʘʪʠ ʦʩʚʽʪʫ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ. ʉʬʦʨʤʦʚʘʥʘ ʞʠʪʪʻʚʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʙʘʟʫʻʪʴʩʷ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʝʨʝʟ ʩʬʦʨʤʦʚʘʥʽ ʙʘʟʦʚʽ ʷʢʦʩʪʽ: 
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ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʧʘʨʪʥʝʨʩʪʚʦ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ, ʝʤʦʮʽʡʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʯʫʡʥʽʩʪʴ ʪʘ ʽʥ. 

ʇʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʧʨʝʜʤʝʪʦʤ ʛʣʠʙʦʢʦʛʦ 

ʡ ʨʽʟʥʦʙʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ: ɽ. ʉʚʝʥʽʢ, ʈ. ɼʘʥʦʥ, ʇ. ɺʦʛʝʣʽʫʩ, 

ʇ. ɺʨʽʛʥʦʜ, ɼʞ. ʇʝʰʘʨ, ʄ.ʅʦʨʨʽʩ, ʌ. ʂʝʣʣʽ, ɼʞ. ʉʘʢʢʝʥ, ʇ. ʊʨʽʻʨ, ɼ. ʄʽʣʣʻʨ ʪʘ 

ʽʥʰʽ. ɿʥʘʯʥʫ ʫʚʘʛʫ ʚʠʚʯʝʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʧʨʠʜʽʣʷʶʪʴ ʪʘʢʽ ʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʮʽ: ɸ. ɹʦʛʫʰ, 

ɻ. ɹʻʣʻʥʴʢʘ, ʆ. ɹʨʝʞʥʻʚʘ, ʅ. ɻʘʚʨʠʰ, ʂ. ʂʨʫʪʽʡ, ʆ. ʂʦʩʝʥʯʫʢ, ʆ. ʈʝʡʧʦʣʴʩʴʢʘ ʪʘ 

ʽʥʰʽ. ʋ ʾʭ ʥʘʫʢʦʚʠʭ ʜʦʨʦʙʢʘʭ ʽʜʝʪʴʩʷ ʧʨʦ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ʧʨʦ ʥʦʚʫ ʦʜʠʥʠʮʶ 

ʚʠʤʽʨʫ ʦʩʚʽʯʝʥʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʘ, ʧʨʠ ʮʴʦʤʫ ʫʚʘʛʘ ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʝ ʥʘ ʩʫʤʽ 

ʟʘʚʯʝʥʠʭ ʟʥʘʥʴ, ʘ ʥʘ ʟʜʘʪʥʦʩʪʽ ʜʽʷʪʠ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʷʭ, 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ. ɸʚʪʦʨʠ ʉʪʘʥʜʘʨʪʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʶʪʴ 

ʢʣʶʯʦʚʽ ʜʣʷ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʠʪʠʥʠ (ʨʫʭʦʚʘ ʽ 

ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʘ, ʦʩʦʙʠʩʪʽʩʥʘ, ʧʨʝʜʤʝʪʥʦ-ʧʨʘʢʪʠʯʥʘ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʘ, 

ʩʝʥʩʦʨʥʦ-ʧʽʟʥʘʚʘʣʴʥʘ, ʣʦʛʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʘ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʘ, ʧʨʠʨʦʜʥʠʯʦ-

ʝʢʦʣʦʛʽʯʥʘ ʪʘ ʥʘʚʠʯʢʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʽʛʨʦʚʘ, ʩʦʮʽʘʣʴʥʦ-

ʛʨʦʤʘʜʷʥʩʴʢʘ, ʤʦʚʣʝʥʥʻʚʘ, ʭʫʜʦʞʥʴʦ-ʤʦʚʣʝʥʥʻʚʘ, ʤʠʩʪʝʮʴʢʦ-ʪʚʦʨʯʘ 

(ʭʫʜʦʞʥʴʦ-ʧʨʦʜʫʢʪʠʚʥʘ, ʤʫʟʠʯʥʘ, ʪʝʘʪʨʘʣʽʟʦʚʘʥʘ) ʪʘ ʽʥʰʽ, ʱʦ ʥʘʩʢʨʽʟʥʦ 

ʚʣʽʪʘʶʪʴʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚʧʨʦʜʦʚʞ 

ʞʠʪʪʷ. 

ʄʝʪʘ ï ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽʛʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʘ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʤʝʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʪʘʢʽ 

ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦʩʪʽ ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ; ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʨʘʢʪʠʢʽʚ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ 

ʧʦʛʣʷʜʽʚ ʥʘ ʦʙʨʘʥʫ ʧʨʦʙʣʝʤʫ; ʩʠʥʪʝʟ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ, ʧʦʨʽʚʥʷʥʥʷ ʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʟʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʜʦʰʢʽʣʴʥʦʾ ʛʘʣʫʟʽ ʷʢ 

ʩʫʯʘʩʥʦʾ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦ ʟʘʙʝʟʧʝʯʝʥʦʾ ʣʘʥʢʠ ʦʩʚʽʪʠ 
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ʧʦʪʨʝʙʫʻ ʫʪʚʝʨʜʞʝʥʥʷ ʮʠʭ ʧʦʟʠʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ. ʂʣʶʯʦʚʠʤ ʧʦʥʷʪʪʷʤ ʫ ʢʨʠʪʝʨʽʷʭ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʦʩʚʽʪʠ ʚʠʩʪʫʧʘʻ ʢʘʪʝʛʦʨʽʷ ʩʬʦʨʤʦʚʘʥʠʭ ʫ ʜʠʪʠʥʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ 

ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʪʠ ʦʩʦʙʠʩʪʽʩʥʽ ʥʘʜʙʘʥʥʷ ʚ ʨʽʟʥʠʭ 

ʩʘʤʦʩʪʽʡʥʠʭ ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʟʘ ʧʽʜʪʨʠʤʢʠ ʜʦʨʦʩʣʦʛʦ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʣʶʯʦʚʘ ʢʘʪʝʛʦʨʽʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʾʾ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʦʩʥʦʚʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʷʢ ʟʘʟʥʘʯʘʶʪʴ ʥʘʫʢʦʚʮʽ ɸ. ʍʘʨʢʽʚʩʴʢʘ, ʃ. ʇʝʪʨʠʯʝʥʢʦ, ʮʝ 

ʚʦʣʦʜʽʥʥʷ ʟʜʦʙʫʚʘʯʝʤ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦʶ ʢʦʤʧʝʪʝʥʮʽʻʶ, ʚʢʣʶʯʘʶʯʠ ʡʦʛʦ 

ʦʩʦʙʠʩʪʽʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʝʜʤʝʪʘ ʜʽʷʣʴʥʦʩʪʽ, ʮʝ ʚʞʝ ʫʩʪʘʣʝʥʘ ʷʢʽʩʪʴ 

ʦʩʦʙʠʩʪʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʽ ʤʽʥʽʤʘʣʴʥʠʡ ʜʦʩʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʫ ʜʘʥʽʡ ʩʬʝʨʽ. 

ʂʦʤʧʝʪʝʥʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʛʦʪʦʚʥʽʩʪʴ ʣʶʜʠʥʠ ʜʦ ʤʦʙʽʣʽʟʘʮʽʾ ʟʥʘʥʴ, 

ʫʤʽʥʴ, ʟʦʚʥʽʰʥʽʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʢʦʥʢʨʝʪʥʽʡ ʞʠʪʪʻʚʽʡ 

ʩʠʪʫʘʮʽʾ. 

ʆ. ʆʚʯʘʨʫʢ ʟʘʟʥʘʯʘʻ, ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʽ ʥʘʙʫʪʪʷ ʟʨʽʣʦʾ 

ʬʦʨʤʠ ʜʫʤʦʢ, ʤʦʪʠʚʽʚ, ʮʽʥʥʦʩʪʝʡ, ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʧʨʘʛʥʝ 

ʟʨʦʩʪʘʪʠ ʜʽʶʯʠ, ʨʝʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʠʡ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ, ʧʨʦʷʚʠʪʠ ʩʚʦʾ 

ʟʜʽʙʥʦʩʪʽ, ʥʘʙʫʪʠ ʘʚʪʦʨʠʪʝʪʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʪʠʚʘʮʽʡʥʦ-ʩʧʦʥʫʢʘʣʴʥʫ 

ʬʫʥʢʮʽʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʘ ʘʢʪʠʚʽʟʫʻ ʧʽʟʥʘʚʘʣʴʥʫ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 

ʜʽʷʣʴʥʽʩʪʴ. ʎʝ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʽʥʪʝʨʝʩʽ ʽ ʟʘʩʚʦʻʥʥʽ ʦʩʦʙʦʶ ʥʘʢʦʧʠʯʝʥʠʭ ʣʶʜʩʪʚʦʤ 

ʟʥʘʥʴ, ʨʦʟʰʠʨʝʥʥʽ ʦʩʦʙʠʩʪʽʩʪʶ ʦʩʚʽʯʝʥʦʩʪʽ, ʢʨʫʛʦʟʦʨʫ, ʝʨʫʜʠʮʽʾ, ʥʘʮʽʣʝʥʠʭ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ. ʎʝ ʛʥʦʩʪʠʯʥʘ ʬʫʥʢʮʽ.̫ ɺʽʜʙʠʪʪʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʚ 

ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʚʠʟʥʘʯʘʻ ʜʽʷʣʴʥʽʩʥʫ ʬʫʥʢʮʽʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʦʩʦʙʠʩʪʦʩʪʽ.  

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʜʥʫ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ï ʽʛʨʦʚʫ. 

ʇʨʦʚʽʜʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʜʠʪʠʥʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʻ ʽʛʨʦʚʘ ʜʽʷʣʴʥʽʩʪʴ. ʉʘʤʝ 

ʟʘʚʜʷʢʠ ʾʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʩʠʭʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɯʛʨʦʚʘ ʞ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʦ 

ʚʽʣʴʥʦʾ, ʝʤʦʮʽʡʥʦ ʥʘʩʠʯʝʥʦʾ, ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟ ʚʣʘʩʥʦʾ ʽʥʽʮʽʘʪʠʚʠ, ʚ ʷʢʽʡ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʽ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʪʘ 
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ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʯʝʨʝʟ ʧʨʘʛʥʝʥʥʷ ʜʠʪʠʥʠ ʜʦ ʫʯʘʩʪʽ ʚ ʞʠʪʪʽ ʜʦʨʦʩʣʠʭ 

ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʨʝʩʽʚ ʫ ʽʛʨʦʚʠʭ ʪʘ ʨʦʣʴʦʚʠʭ ʜʽʷʭ ʚ ʫʟʘʛʘʣʴʥʝʥʽʡ ʬʦʨʤʽ. 

ɯʛʨʦʚʠʡ ʧʨʦʮʝʩ ʷʢ ʟʦʥʘ ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʚʠʤʘʛʘʻ ʟʙʘʛʘʯʝʥʦʛʦ ʽʛʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ 

ʜʦʨʦʩʣʠʭ, ʽ ʪʦʤʫ ʢʣʘʩʠʬʽʢʘʮʽʷ ʽʛʦʨ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʚʦʙʦʜʠ 

ʜʠʪʠʥʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɻʨʘ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʞʠʪʪʽ ʜʠʪʠʥʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʽ ʥʝʦʙʭʽʜʥʦ, 

ʙʝʟʩʫʤʥʽʚʥʦ, ʚʠʟʥʘʪʠ ʩʘʤʦʮʽʥʥʽʩʪʴ ʚʽʣʴʥʦʾ ʛʨʠ ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ʉʬʦʨʤʦʚʘʥʽʩʪʴ ʽʛʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʝʤʦʮʽʡʥʦ 

ʮʽʥʥʽʩʥʦʤʫ ʩʪʘʚʣʝʥʥʽ, ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʟʥʘʥʴ ʥʘ ʥʘʙʫʪʠʭ ʥʘʚʠʯʦʢ.  

ɽʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʝ ʩʪʘʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʚʠʷʚʣʝʥʥʷ ʩʪʽʡʢʦʛʦ 

ʽʥʪʝʨʝʩʫ ʪʘ ʟʘʭʦʧʣʝʥʥʷ ʽʛʨʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʦ ʨʝʘʣʴʥʠʭ ʪʘ 

ʫʷʚʣʶʚʘʥʠʭ ʽʛʨʦʚʠʭ ʧʦʜʽʡ, ʽʛʨʦʚʦʛʦ ʧʝʨʝʚʪʽʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʠʭ ʟʘʜʫʤʽʚ, 

ʩʠʪʫʘʮʽʡ, ʩʶʞʝʪʽʚ ʪʘ ʽʛʨʦʚʠʭ ʨʦʣʝʡ. ɿʜʦʙʫʚʘʯ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʪʠʚʦʚʘʥʠʡ 

ʥʘ ʮʽʥʥʦʩʪʽ ʛʨʫʧʦʚʦʾ ʻʜʥʦʩʪʽ ʽ ʚʟʘʻʤʦʧʦʨʦʟʫʤʽʥʥʷ ʫ ʛʨʽ. ɿʜʦʙʫʚʘʯ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʩʪʘʚʠʪʴʩʷ ʜʦ ʚʠʙʦʨʫ ʪʘ ʚʠʢʦʥʘʥʥʷ ʽʛʨʦʚʦʾ ʨʦʣʽ; ʚʽʜʪʚʦʨʶʻ 

ʩʚʦʾ ʞʠʪʪʻʚʽ ʚʨʘʞʝʥʥʷ ʫ ʨʦʣʴʦʚʽʡ ʛʨʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʨʘʟʥʽ ʟʘʩʦʙʠ; ʚʠʷʚʣʷʻ 

ʧʦʚʘʛʫ ʜʦ ʜʫʤʢʠ ʽʥʰʦʛʦ, ʝʤʦʮʽʡʥʦ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʠ ʫ ʧʨʘʚʠʣʘʭ ʛʨʠ, ʜʝʤʦʥʩʪʨʫʻ 

ʽʥʪʝʨʝʩ ʜʦ ʽʛʦʨ ʽʥʰʠʭ ʜʽʪʝʡ, ʢʦʤʫʥʽʢʫʻ ʪʘ ʢʨʝʘʪʠʚʥʦ ʚʠʨʽʰʫʻ ʽʛʨʦʚʽ ʧʨʦʙʣʝʤʠ. 

ʉʬʦʨʤʦʚʘʥʽʩʪʴ ʟʥʘʥʴ, ʟʜʦʙʫʪʠʭ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʽʛʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʥʘʷʚʥʽʩʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʨʽʟʥʽ ʚʠʜʠ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʜʠ 

ʪʘ ʥʘʟʚʠ ʽʛʦʨ, ʫ ʷʢʽ ʤʦʞʥʘ ʧʦʛʨʘʪʠ; ʟʥʘʻ ʜʽʾ ʫ ʪʚʦʨʯʠʭ ʽʛʨʘʭ ʪʘ ʚ ʽʛʨʘʭ ʟ 

ʧʨʘʚʠʣʘʤʠ; ʚʤʽʻ ʟʘʣʫʯʘʪʠ ʪʘ ʧʨʠʡʤʘʪʠ ʧʘʨʪʥʝʨʽʚ ʜʦ ʩʧʽʣʴʥʦʾ ʛʨʠ; ʦʙʠʨʘʻ 

ʙʝʟʧʝʯʥʝ ʤʽʩʮʝ ʪʘ ʘʪʨʠʙʫʪʠ ʜʣʷ ʛʨʠ; ʟʥʘʻ ʟʤʽʩʪ ʩʶʞʝʪʥʦ-ʨʦʣʴʦʚʠʭ, 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʙʫʜʽʚʝʣʴʥʠʭ, ʜʠʜʘʢʪʠʯʥʠʭ, ʩʣʦʚʝʩʥʠʭ, ʥʘʩʪʽʣʴʥʦ-ʜʨʫʢʦʚʘʥʠʭ, 

ʨʫʭʣʠʚʠʭ ʟʽ ʩʧʽʚʦʤ ʽ ʜʽʘʣʦʛʦʤ, ʨʝʞʠʩʝʨʩʴʢʠʭ, ʪʝʘʪʨʘʣʽʟʦʚʘʥʠʭ, ʫʢʨʘʾʥʩʴʢʠʭ 

ʥʘʨʦʜʥʠʭ ʽʛʨʘʭ; ʜʝʤʦʥʩʪʨʫʻ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʨʦʣʴʦʚʠʭ ʩʧʦʩʦʙʽʚ ʧʦʚʝʜʽʥʢʠ; 

ʩʚʽʜʦʤʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʦʨʤʠ ʪʘ ʝʪʠʢʝʪ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʽʛʨʘʭ; ʨʦʟʫʤʽʻ, ʷʢ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʜʤʝʪʥʦ-ʽʛʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʛʨʠ; ʟʥʘʻ ʽʛʨʠ ʪʘ ʽʛʨʘʰʢʠ ʚ 
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ʩʘʜʦʯʢʫ ʪʘ ʚʜʦʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʾʭ ʫ ʩʘʤʦʩʪʽʡʥʠʭ ʽʛʨʘʭ; ʚʪʽʣʶʻ ʩʚʦʾ ʞʠʪʪʻʚʽ 

ʚʨʘʞʝʥʥʷ; ʚʩʪʘʥʦʚʣʶʻ ʧʨʠʯʠʥʠ ʪʘ ʥʘʩʣʽʜʢʠ ʚʜʘʣʦʾ ʪʘ ʥʝʚʜʘʣʦʾ ʛʨʠ; ʫʩʚʽʜʦʤʣʶʻ 

ʩʝʙʝ ʘʢʪʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʘʚʠʯʢʠ, ʟʜʦʙʫʪʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʽʛʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʽʥʽʮʽʘʮʽʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʽʛʦʨ ʟ ʽʥʰʠʤʠ ʜʽʪʴʤʠ ʟʘ ʚʣʘʩʥʠʤ 

ʚʠʙʦʨʦʤ. ɿʜʦʙʫʚʘʯ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʻ ʪʝʤʫ ʜʣʷ ʛʨʠ, ʤʦʜʝʣʶʻ 

ʷʚʠʱʘ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʨʦʟʚʠʚʘʻ ʩʶʞʝʪ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʪʘ ʟʥʘʥʴ, ʧʨʠʢʣʘʜʘʭ 

ʜʦʨʦʩʣʠʭ, ʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʪʚʦʨʽʚ ʽ ʢʘʟʦʢ, ʜʦʪʨʠʤʫʻʪʴʩʷ ʧʨʘʚʠʣ ʨʦʣʴʦʚʦʾ 

ʚʟʘʻʤʦʜʽʾ. ɿʜʦʙʫʚʘʯ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʨʘʟʦʤ ʽʟ ʽʥʰʠʤʠ ʜʽʪʴʤʠ ʦʙʣʘʰʪʦʚʫʻ 

ʽʛʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʩʘʤʦʩʪʽʡʥʦ ʯʠ ʟ ʥʝʟʥʘʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʦʜʽʣʷʻ ʨʦʣʽ. 

ɼʦʪʨʠʤʫʻʪʴʩʷ ʧʨʘʚʠʣ ʛʨʠ ʜʦ ʾʾ ʟʘʢʽʥʯʝʥʥʷ ʪʘ ʩʪʝʞʠʪʴ, ʱʦʙ ʫʩʽ ʫʯʘʩʥʠʢʠ ʾʭ 

ʚʠʢʦʥʫʚʘʣʠ. 

ɿʜʦʙʫʚʘʯ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʫʤʽʻ ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʪʠ ʚʣʘʩʥʽ ʜʽʾ ʽʛʨʦʚʠʤ 

ʟʘʜʫʤʘʤ, ʧʨʠʡʤʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʽʥʰʠʭ ʜʽʪʝʡ ʪʘ ʫʟʛʦʜʞʫʚʘʪʠ ʾʭ ʟ ʫʩʽʤʘ 

ʫʯʘʩʥʠʢʘʤʠ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʽʛʨʘʭ ʨʽʟʥʽ ʽʛʨʘʰʢʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʾʾ ʟʤʽʩʪʫ ʘʙʦ ʧʨʝʜʤʝʪʠ-ʟʘʤʽʥʥʠʢʠ; ʢʦʥʩʪʨʫʶʚʘʪʠ ʽʛʨʦʚʝ ʧʦʣʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʟʛʽʜʥʦ ʟ ʪʝʤʦʶ. 

ʊʘʢʦʞ ʟʜʦʙʫʚʘʯ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʫʤʽʻ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʧʘʨʪʥʝʨʩʴʢʽ 

ʩʪʦʩʫʥʢʠ ʟʘʚʜʷʢʠ ʜʽʘʣʦʛʽʯʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʶ ʥʘ ʦʩʥʦʚʽ ʽʛʨʦʚʦʛʦ ʟʘʜʫʤʫ, 

ʨʦʣʴʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʘʙʦ ʦʩʦʙʠʩʪʠʭ ʫʧʦʜʦʙʘʥʴ, ʧʨʦʷʚʣʷʻ ʪʦʚʘʨʠʩʴʢʽʩʪʴ, 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʟʚʘʞʘʻ ʥʘ ʜʫʤʢʫ ʽʥʰʠʭ, ʩʪʨʠʤʫʻ ʘʛʨʝʩʠʚʥʽ ʧʨʦʷʚʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʦʟʚôʷʟʫʻ ʢʦʥʬʣʽʢʪʠ, ʨʘʜʽʻ ʩʧʽʣʴʥʦʤʫ ʫʩʧʽʭʫ, ʜʦʪʨʠʤʫʻʪʴʩʷ ʥʦʨʤ 

ʪʘ ʝʪʠʢʝʪʫ ʩʧʽʣʢʫʚʘʥʥʷ, ʚʠʩʣʦʚʣʶʻ ʫ ʜʝʣʽʢʘʪʥʽʡ ʬʦʨʤʽ ʩʚʦʻ ʥʝʧʦʛʦʜʞʝʥʥʷ ʟ 

ʧʨʦʧʦʟʠʮʽʷʤʠ ʨʦʚʝʩʥʠʢʘ, ʡʦʛʦ ʜʽʷʤʠ ʽʟ ʨʦʟʧʦʜʽʣʫ ʨʦʣʝʡ, ʽʛʨʘʰʦʢ, ʦʙʦʚôʷʟʢʽʚ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʽʻ ʯʠ ʽʥʰʦʾ ʨʦʣʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʽ ʟʘʩʦʙʠ ʚʠʨʘʟʥʦʩʪʽ, 

ʜʽʣʠʪʴʩʷ ʟ ʜʦʨʦʩʣʠʤʠ ʪʘ ʦʜʥʦʣʽʪʢʘʤʠ ʚʨʘʞʝʥʥʷʤʠ ʧʽʩʣʷ ʛʨʠ. 

ɿʜʦʙʫʚʘʯ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʶʻ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʽʡ ʪʘ 

ʜʽʡ ʪʦʚʘʨʠʰʽʚ ʧʦ ʢʦʤʘʥʜʽ, ʚʠʷʚʣʷʻ ʚʟʘʻʤʥʫ ʧʨʠʭʠʣʴʥʽʩʪʴ, ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʛʨʽ ʷʢ 

ʧʨʦʚʽʜʥʽʡ ʜʽʷʣʴʥʦʩʪʽ; ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ; ʟʜʘʪʝʥ 

ʛʨʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʟ ʦʜʥʦʣʽʪʢʘʤʠ, ʚʠʷʚʣʷʻ ʚʤʽʥʥʷ ʟʘʣʫʯʠʪʠ ʜʦ ʛʨʠ ʧʘʨʪʥʝʨʽʚ; 
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ʥʘʤʘʛʘʻʪʴʩʷ ʪʚʦʨʯʦ ʨʦʟʚʠʚʘʪʠ ʩʶʞʝʪ ʘʙʦ ʧʨʠʜʫʤʫʚʘʪʠ ʽʛʨʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʽʛʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ: ʱʦʜʝʥʥʝ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʯʘʩʫ ʜʣʷ ʚʽʣʴʥʠʭ ʽʛʦʨ ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʩʶʞʝʪʥʦ-ʨʦʣʴʦʚʠʭ; ʩʪʚʦʨʝʥʥʷ çʟʦʥʠ ʩʚʦʙʦʜʠè ʜʣʷ ʢʦʞʥʦʾ ʜʠʪʠʥʠ 

ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʥʦ-ʽʛʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ 

ʬʦʨʤ ʢʝʨʫʚʘʥʥʷ ʛʨʦʶ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ; ʟʘʦʭʦʯʝʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʦ ʚʠʷʚʫ ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ ʧʽʜ ʯʘʩ ʛʨʠ. 

ɼʦ ʩʪʚʦʨʝʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ, ʧʝʜʘʛʦʛʽʯʥʦ 

ʜʦʮʽʣʴʥʦʛʦ, ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʩʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʚʠʤʦʛʠ, 

ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʠʥʮʠʧʠ ʡʦʛʦ ʦʙʣʘʰʪʫʚʘʥʥʷ: ʧʨʦʙʣʝʤʥʘ 

ʥʘʩʠʯʝʥʽʩʪʴ, ʪʝʤʘʪʠʯʥʽʩʪʴ; ʜʦʩʪʫʧʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ, ʙʝʟʧʝʯʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ; 

ʚʽʜʢʨʠʪʽʩʪʴ ʜʦ ʘʢʪʠʚʥʦʛʦ ʜʦʙʫʜʦʚʫʚʘʥʥʷ ʜʠʪʠʥʦʶ; ʜʽʘʣʦʛʽʯʥʠʡ ʩʧʦʩʽʙ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; ʥʝʟʘʚʝʨʰʝʥʽʩʪʴ; ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ; ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʜʦ 

ʧʦʪʨʝʙ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʜʦʨʦʩʣʠʭ. 

ɺʠʩʥʦʚʢʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʥʝ ʷʢ ʥʘʙʦʨʫ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʘ ʷʢ ʥʘʙʦʨʫ ʢʦʤʧʝʪʝʥʮʽʡ.  

ɯʛʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʦ 

ʚʽʣʴʥʦʾ ʝʤʦʮʽʡʥʦ ʥʘʩʠʯʝʥʦʾ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟ ʚʣʘʩʥʦʾ ʽʥʽʮʽʘʪʠʚʠ, ʫ ʷʢʽʡ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʽ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʯʝʨʝʟ ʧʨʘʛʥʝʥʥʷ ʜʠʪʠʥʠ ʜʦ ʫʯʘʩʪʽ ʫ ʞʠʪʪʽ ʜʦʨʦʩʣʠʭ 

ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʨʝʩʽʚ ʫ ʽʛʨʦʚʠʭ ʪʘ ʨʦʣʴʦʚʠʭ ʜʽʷʭ ʚ ʫʟʘʛʘʣʴʥʝʥʽʡ ʬʦʨʤʽ.  

ɿʜʽʡʩʥʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʧʣʘʥʦʤʽʨʥʝ ʟʙʘʛʘʯʝʥʥʷ ʾʭ ʞʠʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ; 

ʩʚʦʻʯʘʩʥʝ ʚʠʚʯʝʥʥʷ ʽʛʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʙʘʛʘʯʝʥʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʜʦʩʚʽʜʫ; ʩʧʽʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʽʛʨʠ ʧʝʜʘʛʦʛʘ ʟ ʜʽʪʴʤʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʝʨʝʜʘʯʫ ʜʽʪʷʤ 

ʽʛʨʦʚʦʛʦ ʜʦʩʚʽʜʫ, ʽʛʨʦʚʠʭ ʫʤʽʥʴ; ʩʧʽʣʢʫʚʘʥʥʷ ʜʦʨʦʩʣʦʛʦ ʟ ʜʽʪʴʤʠ ʚ ʧʨʦʮʝʩʽ ʛʨʠ, 

ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʩʧʦʥʫʢʘʥʥʷ ʽ ʩʘʤʦʩʪʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʪʴʤʠ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ 
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ʚʠʨʽʰʝʥʥʷ ʽʛʨʦʚʠʭ ʟʘʚʜʘʥʴ, ʥʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʛʨʽ ʥʦʚʠʭ ʩʪʦʨʽʥ ʞʠʪʪʷ. 
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ɯʅʅʆɺɸʎɯʁ ʋ ɺʀʑɯʁ ʆʉɺɯʊɯ 

 

ʂʨʘʚʯʝʥʢʦ ʄʘʨʽʷ ʉʝʨʛʽʾʚʥʘ 
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ɺʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʜʠʟʘʡʥʫ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ 

ɺʠʱʘ ʦʩʚʽʪʘ ʩʪʦʾʪʴ ʧʝʨʝʜ ʧʦʩʪʽʡʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʪʘ ʟʤʽʥʘʤʠ, ʟʦʢʨʝʤʘ 

ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʰʚʠʜʢʦʟʤʽʥʥʽʩʪʴ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʟʨʦʩʪʘʶʯʽ 

ʦʯʽʢʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʑʦʙ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʮʽ ʚʠʢʣʠʢʠ ʪʘ ʥʘʜʘʪʠ ʩʪʫʜʝʥʪʘʤ ʷʢʽʩʥʫ 

ʦʩʚʽʪʫ, ʚʠʱʘ ʦʩʚʽʪʘ ʧʦʚʠʥʥʘ ʟʘʟʥʘʪʠ ʩʫʪʪʻʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ. ʎʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʘʡʥʫ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ. 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʚʠʤʘʛʘʻ ʚʽʜ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʥʥʷ, ʘʣʝ ʡ 

ʬʦʨʤʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʷʢ ʢʨʝʘʪʠʚʥʠʭ ʤʠʩʣʠʪʝʣʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʘʥʘʣʽʟʫ ʪʘ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʦʪʦʯʝʥʥʷ. ɼʠʟʘʡʥ, ʷʢ 

ʧʨʦʮʝʩ, ʱʦ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʜʫʢʪʽʚ, ʧʦʩʣʫʛ ʪʘ 

ʧʨʦʮʝʩʽʚ, ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ. 

ʎʷ ʩʪʘʪʪʷ ʨʦʟʛʣʷʜʘʻ ʨʦʣʴ ʜʠʟʘʡʥʫ ʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʚʠʱʽʡ ʦʩʚʽʪʽ ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʢʪʠʢʠ.  

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʤʘʛʘʪʠʤʝ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʽ ʩʪʨʘʪʝʛʽʡ, ʽ ʜʠʟʘʡʥ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʩʪʘʪʠ ʧʦʰʪʦʚʭʦʤ ʜʣʷ ʟʤʽʥ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ 

ʚʠʱʽʡ ʦʩʚʽʪʽ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘʣʴʥʦʶ ʽ ʝʬʝʢʪʠʚʥʦʶ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ ʫ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʚʯʝʥʥʷ ʽ ʦʙʛʦʚʦʨʝʥʥʷ ʨʦʣʽ ʜʠʟʘʡʥʫ ʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʚʠʱʽʡ ʦʩʚʽʪʽ ʪʘ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ. ʎʷ ʩʪʘʪʪʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʢʨʠʪʪʷ ʧʦʪʝʥʮʽʘʣʫ 

ʜʠʟʘʡʥʫ ʜʣʷ ʟʤʽʥ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʚʠʪʢʫ ʜʠʟʘʡʥ-ʧʽʜʭʦʜʽʚ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʪʘ ʘʥʘʣʽʟʽ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʜʦʢʘʟʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʪʘʪʪʽ, ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʧʨʝʜʤʝʪʫ ʩʪʘʪʪʽ ʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʧʠʪʘʥʥʷ ʘʙʦ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʩʪʘʪʪʽ.  

ɺʠʱʘ ʦʩʚʽʪʘ ʧʝʨʝʞʠʚʘʻ ʧʝʨʽʦʜ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʟʘʚʜʷʢʠ ʥʘʫʢʦʚʠʤ 

ʚʽʜʢʨʠʪʪʷʤ, ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʛʨʝʩʫ ʪʘ ʧʦʪʨʝʙʘʤ ʩʫʩʧʽʣʴʩʪʚʘ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʢʣʶʯʦʚʦʶ ʻ ʟʜʘʪʥʽʩʪʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʪʘ ʥʘʜʘʚʘʪʠ 

ʩʪʫʜʝʥʪʘʤ ʩʫʯʘʩʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʦʩʚʽʪʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ, ʻ ʜʠʟʘʡʥ. 

ʊʨʘʜʠʮʽʡʥʘ ʤʦʜʝʣʴ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʣʝʢʮʽʷʭ ʪʘ ʧʽʜʨʫʯʥʠʢʘʭ, 

ʧʦʩʪʫʧʦʚʦ ʚʽʜʩʪʫʧʘʻ ʧʝʨʝʜ ʥʦʚʠʤʠ ʚʠʤʦʛʘʤʠ. ʉʫʯʘʩʥʠʡ ʩʪʫʜʝʥʪ - ʮʝ ʘʢʪʠʚʥʠʡ 

ʫʯʘʩʥʠʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʦʯʽʢʫʻ ʙʽʣʴʰʝ ʚʽʜ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʥʽʞ ʧʨʦʩʪʦ 

ʟʥʘʥʴ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʨʦʣʴ ʜʠʟʘʡʥʫ ʚʠʷʚʣʷʻʪʴʩʷ ʚʘʞʣʠʚʦʶ. ɼʠʟʘʡʥ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʩʪʚʦʨʝʥʥʷʤ ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʠʭ ʨʝʯʝʡ. ɺʽʥ ʪʘʢʦʞ 

ʩʪʦʩʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʟʘʜʘʯ. 

ɼʠʟʘʡʥ-ʤʠʩʣʝʥʥʷ, ʷʢʝ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʽʟʥʝʩʽ ʪʘ ʦʩʚʽʪʽ, ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʤ ʽ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ɼʠʟʘʡʥ ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʜʝ ʩʪʫʜʝʥʪʠ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʨʦʟʚ'ʷʟʫʶʯʠ ʨʝʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ.  

ɼʠʟʘʡʥ-ʤʠʩʣʝʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʷʢʽʩʪʶ 

ʜʣʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʚʠʨʽʰʫʚʘʪʠ ʨʝʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʪ̒ʴʩʷ ʩʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ, ʥʘʜʘʶʯʠ ʩʪʫʜʝʥʪʘʤ 

ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ. 

ɼʠʟʘʡʥ ʩʧʨʠʷʻ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʨʽʟʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʷʚʽ 

ʥʦʚʠʭ ʽʜʝʡ ʽ ʧʽʜʭʦʜʽʚ. ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʨʦʙʣʷʯʠ ʡʦʛʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ. 

ɼʝʢʽʣʴʢʘ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚʞʝ ʚʧʨʦʚʘʜʠʣʠ ʜʠʟʘʡʥ-ʧʽʜʭʦʜʠ ʫ ʩʚʦʾʭ 

ʧʨʦʛʨʘʤʘʭ. ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʚʧʨʦʚʘʜʞʫʶʪʴ 

ʜʠʟʘʡʥ-ʤʠʩʣʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ, ʩʪʚʦʨʶʶʯʠ ʢʫʨʩʠ, ʜʝ ʩʪʫʜʝʥʪʠ ʚʠʨʽʰʫʶʪʴ 
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ʨʝʘʣʴʥʽ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ. ɯʥʰʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʎʝ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʫ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʣʽ ʜʠʟʘʡʥʫ 

ʚ ʽʥʥʦʚʘʮʽʷʭ ʥʘʚʯʘʥʥʷ. ʇʝʨʰ ʟʘ ʚʩʝ, ʽʥʪʝʛʨʘʮʽʷ ʜʠʟʘʡʥ-ʤʠʩʣʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʨʦʟʚʠʚʘʪʠ ʚʘʞʣʠʚʽ ʥʘʚʠʯʢʠ, ʪʘʢʽ ʷʢ ʢʨʝʘʪʠʚʥʽʩʪʴ, 

ʝʤʧʘʪʽʷ, ʩʧʽʚʧʨʘʮʷ ʪʘ ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʤʠʩʣʝʥʥʷ. 

ʉʪʚʦʨʝʥʥʷ ʢʫʨʩʽʚ, ʜʝ ʩʪʫʜʝʥʪʠ ʘʢʪʠʚʥʦ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ ʨʝʘʣʴʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʥʘʜʘʻ ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʥʘʙʫʪʠ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʪʘ 

ʟʨʦʟʫʤʽʪʠ, ʷʢ ʾʭʥʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʫ ʨʝʘʣʴʥʦʤʫ 

ʞʠʪʪʽ. ʎʝ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʪʘ ʤʦʪʠʚʫʶʯʠʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘʢʦʞ ʻ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ 

ʜʠʥʘʤʽʯʥʝ ʪʘ ʟʘʣʫʯʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʟʷʪʠ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʩʚʦʻʤʫ ʥʘʚʯʘʥʥʽ ʪʘ ʨʦʟʚʠʪʢʫ. 

ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʮʝʡ ʧʨʦʮʝʩ ʻ ʜʠʥʘʤʽʯʥʠʤ ʪʘ ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʜʠʟʘʡʥ-

ʧʽʜʭʦʜʽʚ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʪʘ ʦʙʤʽʥʶʚʘʪʠʩʷ ʧʝʨʝʜʦʚʠʤʠ ʧʨʘʢʪʠʢʘʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʤʘʡʙʫʪʥʴʦʛʦ. 

ɺʠʩʥʦʚʦʢ ɿʤʽʥʘ ʧʘʨʘʜʠʛʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 

ʧʽʜʭʦʜʽʚ. ɼʠʟʘʡʥ ʚʠʷʚʣʷʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʤʦʛ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɯʥʥʦʚʘʮʽʾ ʚ ʚʠʱʽʡ ʦʩʚʽʪʽ ʧʦʪʨʝʙʫʶʪʴ ʪʚʦʨʯʦʛʦ ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʪʫʜʝʥʪʽʚ. ɼʠʟʘʡʥ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ, ʨʦʟʚʠʪʢʫ 

ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʣʝ ʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʠʟʘʡʥ-ʧʽʜʭʦʜʽʚ ʫ ʚʠʱʫ ʦʩʚʽʪʫ ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʝʥʪʘʤ ʨʦʟʚʠʚʘʪʠ 

ʥʘʚʠʯʢʠ, ʷʢʽ ʻ ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ ʾʭʥʴʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ʫʩʧʽʭʫ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʇʨʠʢʣʘʜʠ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʟʘʡʥʫ ʚ ʚʠʱʫ ʦʩʚʽʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ 



288 

ʪʝ, ʱʦ ʮʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʤʦʞʣʠʚʘ ʪʘ ʜʽʻʚʘ. ɺʘʞʣʠʚʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʥʘʧʨʷʤʫ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʪʠ ʦʙʤʽʥʫ ʽʜʝʷʤʠ ʪʘ ʧʝʨʝʜʦʚʠʤʠ 

ʧʨʘʢʪʠʢʘʤʠ ʤʽʞ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʪʘ ʦʩʚʽʪʥʽʤʠ ʫʩʪʘʥʦʚʘʤʠ. ʊʽʣʴʢʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʠʱʘ ʦʩʚʽʪʘ ʟʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʢʣʠʢʘʤ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʛʦʪʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʪʘ ʟʤʽʥʥʦʛʦ ʩʚʽʪʫ. 
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ʈʆɿɺʀʊʆʂ ʄʆɺʃɽʅʅɭɺʆɰ ɸʂʊʀɺʅʆʉʊɯ ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ 

ɺɯʂʋ ɿɸʉʆɹɸʄʀ ʄʅɽʄʆʊɽʍʅɯʂʀ 

 

ʈʫʞʠʥ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ ʎɼʋ ʽʤ. ɺ. ɺʠʥʥʠʯʝʥʢʘ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʈʦʟʚʠʪʢʦʤ ʤʦʚʣʝʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʙʘʛʘʪʦ ʧʝʜʘʛʦʛʽʚ ʢʣʘʩʠʢʽʚ, ʪʘʢʠʤʠ ʷʢ ʁ. ʇʝʩʪʘʣʦʮʮʽ, 

ʗ. ʂʦʤʝʥʩʴʢʠʤ, ʂ. ʋʰʠʥʩʴʢʠʤ, ʄ. ʄʦʥʪʝʩʦʨʽ, ɭ. ʊʠʭʝʻʚʦʶ, ɭ. ʌʣʴʦʨʽʥʦʶ, 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʚʣʝʥʻʚʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʽʡʩʥʶʶʪʴ ʪʘʢʦʞ ʙʘʛʘʪʴʤʦ ʩʫʯʘʩʥʠʤʠ 

ʧʝʜʘʛʦʛʘʤʠ: ɸ. ɹʦʛʫʰ, ʅ. ɻʘʚʨʠʰ, ʊ. ʇʦʥʽʤʘʥʩʴʢʦʶ, ʅ. ɻʦʨʙʫʥʦʚʦʶ, ʪʘ ʽʥ.  

ɺ ʧʨʘʮʷʭ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʮʽʚ ʚʠʩʚʽʪʣʝʥʦ ʧʠʪʘʥʥʷ ʤʦʚʣʝʥʥʻʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ: ʃ. ɿʜʘʥʝʚʠʯ, ʅ. ɹʘʟʠʤʘ, ʄ. ɭʣʘʛʽʥʘ, 

ʂ. ʂʨʫʪʽʡ, ʂ. ʇʝʯʦʨʘ ʪʘ ʽʥ. ɿʛʽʜʥʦ ʟ ʪʣʫʤʘʯʝʥʥʷʤ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ ʤʦʚʣʝʥʥʻʚʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʩʪʽʡʢʘ ʚʣʘʩʪʠʚʽʩʪʴ ʜʠʪʠʥʠ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʾʾ ʟʜʘʪʥʦʩʪʽ ʷʢ 

ʩʧʨʠʡʤʘʪʠ ʪʘʢ ʽ ʨʦʟʫʤʽʪʠ ʤʦʚʣʝʥʥʷ ʦʪʦʯʫʶʯʠʭ; ʚ ʘʢʪʠʚʥʦʤʫ ʚʦʣʦʜʽʥʥʽ 

ʤʦʚʣʝʥʥʷʤ; ʫ ʨʽʟʥʦʤʘʥʽʪʥʦʤʫ, ʩʘʤʦʩʪʽʡʥʦʤʫ, ʽʥʽʮʽʘʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʦʚʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʩʧʽʣʢʫʚʘʥʥʷ. ʄʦʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʤʦʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 

ʎʣ̔ʴ ʨʦʙʦʪʠ./Aim. ɺʠʩʚʽʪʣʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʤʦʚʣʝʥʥʻʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟʘʩʦʙʘʤʠ ʤʥʝʤʦʪʝʭʥʽʢʠ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʅʘʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʚʠʪʢʫ 

ʤʦʚʣʝʥʥʻʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟʘʩʦʙʘʤʠ ʤʥʝʤʦʪʝʭʥʽʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɿʘʜʦʚʦʣʝʥʥʷ 

ʽʥʪʝʨʝʩʽʚ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʫ ʜʽʪʠ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʙʠʨʘʶʪʴ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʪʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʥʦʚʘ ʪʘ ʮʽʢʘʚʘ ʜʣʷ ʥʠʭ. 

ɺʠʭʦʚʘʪʝʣʽ ʤʘʶʪʴ ʜʙʘʪʠ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 



290 

ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʝ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʤʽʩʪʠʪʠ ʧʝʚʥʠʡ ʨʽʚʝʥʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʨʽʟʥʦʙʽʯʥʦʶ, ʪʝʤʘʪʠʯʥʦʶ, ʢʦʤʧʣʝʢʩʥʦʶ ʪʘ ʙʣʠʟʴʢʦʶ 

ʜʦ ʧʦʙʫʪʫ ʜʦʰʢʽʣʴʥʠʢʽʚ ʪʘ ʟʘʜʦʚʦʣʴʥʷʻ ʜʠʪʷʯʫ ʧʦʪʨʝʙʫ ʫ ʥʦʚʦʤʫ. ɺ ʟʘʢʣʘʜʽ 

ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤʘʶʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʽʛʨʦʚʽ ʦʩʝʨʝʜʢʠ ʜʣʷ ʪʦʛʦ ʱʦʙ ʜʽʪʠ ʤʦʛʣʠ 

ʟʜʽʡʩʥʶʚʘʪʠ ʘʢʪʠʚʥʫ ʜʽʷʣʴʥʩ̔ʪɹ ʜʽʪʝʡ. ʇʝʜʘʛʦʛ ʤʘʻ ʧʽʜʽʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʧʨʝʜʤʝʪʠ ʪʘ ʨʽʟʥʦʤʘʥʽʪʽ ʘʪʨʠʙʫʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʜʦʰʢʽʣʴʥʠʢʠ ʙʫʜʫʪʴ 

ʚʯʠʪʠʩʷ ʘʢʪʠʚʥʦ ʧʽʟʥʘʚʘʪʠ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. ʈʦʟʚʠʪʦʢ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʪʚʦʨʯʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʧʝʜʘʛʦʛʘ.  

ɹʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʪʦʤʫ, ʱʦ ʘʪʤʦʩʬʝʨʘ ʷʢʘ ʧʘʥʫʻ ʧʽʜ ʯʘʩ 

ʜʽʷʣʴʥʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʤ 

ʤʦʤʝʥʪʽʚ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʽʪʝʡ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʪʦʛʦ, 

ʷʢʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠ. ʗʢʱʦ ʚʠʭʦʚʘʪʝʣ ɹʙʫʜʝ ʚʽʜʢʨʠʪʦ 

ʜʦʧʦʤʘʛʘʪʠ ʜʽʪʷʤ, ʘ ʩʪʠʣʴ ʢʝʨʽʚʥʠʮʪʚʘ ʙʫʜʝ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʘʚʪʦʨʠʪʘʨʥʦʛʦ, ʪʦ 

ʜʦʰʢʽʣʴʥʠʢʠ ʥʝ ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʽʟʥʘʚʘʣʴʥʦ ʾʘʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʝ 

ʙʫʜʫʪʴ ʤʘʪʠ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʙʫʜʴ ʷʢʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ (ʛ̔ʦʨ, ʟʘʥʷʪ,ɹ 

ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ). ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʢʝʨʽʚʥʠʮʪʚʽ ʜʽʷʣʴʥʽʩʪʴ ʜʽʪʝʡ, 

ʜʦʰʢʽʣʴʥʠʢʠ ʙʫʜʫʪʴ ʣʠʰʝ ʧʦʚʪʦʨʶʚʘʪʠ ʜʽʾ ʟʘ ʧʝʜʘʛʦʛʦʤ, ʘ ʪʘʢʦʞ ʙʫʜʫʪʴ 

ʧʦʩʪʽʡʥʦ ʚʽʜʤʦʚʣʷʪʠʩʷ ʚʽʜ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʠʭʦʚʘʪʝʣʴ ʤʘʻ ʩʧʦʥʫʢʘʪʠ 

ʜʦʰʢʽʣʴʥʠʢʽʚ ʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʨʦʙʣʷʯʠ ʮʝ ʪʘʢ, ʥʽʙʠ ʜʦʰʢʽʣʴʥʠʢʠ 

ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʡʰʣʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʾʤ ʟʘʧʠʪʘʥʥʷ. ʇʨʠ 

ʨʦʙʦʪʽ ʟ ʜʽʪʴʤʠ ʧʝʜʘʛʦʛʫ ʩʣʽʜ ʟʘʚʞʜʠ ʧʘʤôʷʪʘʪʠ, ʱʦ ʩʧʽʚʧʨʘʮʷ ï ʮʝ ʥʝ ʟʘʚʞʜʠ 

ʜʦʧʦʤʦʛʘ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʜʣʷ ʜʽʪʝʡ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʦʥʠ 

ʤʦʛʣʠ ʚʠʚʠʪʠ ʩʘʤʦʩʪʽʡʥʩ̔ʪɹ, ʘʢʪʠʚʥʩ̔ʪɹ ʪʘ ʥʝʟʘʣʝʞʥʩ̔ʪɹ [1]. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʟ ʟʘʩʦʙʽʚ ʨʦʟʚʠʪʦʢʫ ʤʦʚʣʝʥʥʻʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʻ ʤʥʝʤʦʪʝʭʥʽʢʘ ɿ ʛʨʝʮʴʢʦʾ ʤʦʚʠ ʧʦʥʷʪʪʷ ʤʥʝʤʦʪʝʭʥʽʢʘ 

ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʷʢ ʤʠʩʪʝʮʪʚʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ. ɼʘʥʠʡ ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʦʟʥʘʯʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʷʢʘ ʧʦʢʨʘʱʫʻ ʟʘʩʚʦʻʥʥʷ ʣʶʜʠʥʦʶ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʜʦʤʦʛʦ ʫʪʚʦʨʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʡʦʤʽʚ.  

ɸʚʪʦʨ ʧʨʦʻʢʪʫ çʆʩʚʽʪʥʷ ʤʥʝʤʦʪʝʭʥʽʢʘè, ʚʽʜʦʤʠʡ ʧʝʜʘʛʦʛ ʪʘ ʧʩʠʭʦʣʦʛ 
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ɻ. ʏʝʧʫʨʥʠʡ, ʟʘʟʥʘʯʘʻ ʱʦ ʤʥʝʤʦʪʝʭʥʽʢʘ ʫʤʦʞʣʠʚʣʶʻ ʚʽʣʴʥʠʡ ʚʠʙʽʨ ʩʧʦʩʦʙʽʚ 

ʟʘʩʚʦʻʥʥʷ ʣʶʜʠʥʦʶ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʭʦʚʘʪʝʣʽ ʤʦʞʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʡʤʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʢʦʞʥʦʶ ʦʢʨʝʤʦʶ 

ʜʠʪʠʥʦʶ, ʧʨʦʧʦʥʫʶʯʠ ʾʡ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ ʤʥʝʤʦʪʝʭʥʽʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚʠʪʢʫ ʤʥʝʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚè [3, ʩ. 23]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʡʦʤʽʚ ʤʥʝʤʦʪʝʭʥʽʢʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʟʚôʷʟʥʦʛʦ ʤʦʚʣʝʥʥʷ ʟ ʜʦʰʢʽʣʴʥʠʢʘʤʠ ʜʘʻ ʚʠʭʦʚʘʪʝʣʷʤ ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ:  

1. ʈʦʟʚʠʪʦʢ ʫ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟʚôʷʟʥʦʛʦ ʪʘ ʜʽʘʣʦʛʽʯʥʦʛʦ ʤʦʚʣʝʥʥʷ.  

2. ʈʦʟʚʠʪʦʢ ʫ ʜʦʰʢʽʣʴʥʠʢʽʚ ʫʤʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʾ ʘʥʘʣʦʛʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʤʽʩʥʠʢʠ ʨʦʟʫʤʽʪʠ ʪʘ ʧʝʨʝʢʘʟʫʚʘʪʠ ʢʘʟʢʠ, ʚʯʠʪʠ ʚʽʨʰʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʥʝʤʦʪʘʙʣʠʮʽ ʪʘ ʢʦʣʘʞʽ.  

3. ʅʘʚʯʝʥʥʷ ʟʚʫʢʦʚʠʤʦʚʠ ʪʘ ʟʥʘʡʦʤʩʪʚʦ ʟ ʣʽʪʝʨʘʤʠ.  

4. ʈʦʟʚʠʪʦʢ ʫ ʜʦʰʢʽʣʴʥʠʢʽʚ ʩʧʦʩʪʝʨʝʞʣʠʚʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʤʽʥʥʷ 

ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʪʘ ʧʦʨʽʚʥʶʚʘʪʠ ʩʫʪʪʻʚʽ ʦʟʥʘʢʠ. 

5. ʈʦʟʚʠʪʦʢ ʫ ʜʽʪʝʡ ʪʘʢʠʭ ʧʩʠʭʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʫʚʘʛʠ, ʤʠʩʣʝʥʥʷ, ʫʷʚʠ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʧʘʤôʷʪʽ.  

ɻ. ʏʝʧʫʨʥʠʡ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʧʦʥʫʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʝʪʦʜʽʚ ʪʘ 

ʧʨʠʡʦʤʽʚ ʤʥʝʤʦʪʝʭʥʽʢʠ:  

ʇʝʨʰʠʤ ʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʤʝʪʦʜ çʢʨʦʢʫʚʘʥʥʷè (ʚ ʧʝʨʝʢʣʘʜʽ ʟ ʬʨʘʥʮʫʟʴʢʦʾ 

ʤʦʚʽ ʩʣʦʚʦ croquis ʦʟʥʘʯʘʻ ʢʨʝʩʣʝʥʥʷ ʘʙʦ ʥʘʯʝʨʢ) ʤʝʪʦʜ ʩʠʤʚʦʣʽʟʘʮʽʾ ʯʠ ʤʝʪʦʜ 

ʨʠʩʫʥʢʦʚʦʛʦ ʧʠʩʴʤʘ. ɼʦʰʢʽʣʴʥʠʢʠ ʩʘʤʦʩʪʽʡʥʦ ʤʘʣʶʶʪʴ ʩʭʝʤʠ (ʢʨʦʢʠ) ʷʚʠʱ, 

ʧʨʝʜʤʝʪʽʚ, ʣʶʜʝʡ, ʪʚʘʨʠʥ, ʯʠ ʧʦʥʷʪʴ. ɿʛʦʜʦʤ ʜʽʪʠ ʜʦʩʠʪʴ ʣʝʛʢʦ ʤʦʞʫʪʴ 

ʚʽʜʪʚʦʨʠʪʠ ʚ ʧʘʤôʷʪʽ ʚʣʘʩʥʽ ʟʘʤʘʣʴʦʚʢʠ. ʈʦʙʦʪʘ ʧʦ ʪʘʢʦʤʫ ʤʝʪʦʜʫ ʚʢʣʶʯʘ ̒

ʚʦʜʥʦʯʘʩ ʜʝʢʽʣʴʢʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʭ ʨʦʟʫʤʦʚʠʭ ʧʨʦʮʝʩʽʚ.  

ʅʘʩʪʫʧʥʠʤ ʻ ʧʨʠʡʦʤ ʩʠʤʚʦʣʽʟʘʮʽʾ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʧʨʠʡʦʤʽʚ ʤʥʝʤʦʪʝʭʥʽʢʠ, ʷʢʠʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʜʘʛʦʛʘʤʠ ʚ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠ. ɼʘʥʠʡ ʧʨʠʡʦʤ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ (ʝʪʘʧ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʝʚʥʽ ʟʦʨʦʚʽ ʦʙʨʘʟʠ). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʚʠʜʽʣʷʻʪʴ ʯʦʪʠʨʠ ʝʪʘʧʠ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ: 
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- ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ (ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʝʚʥʽ ʦʙʨʘʟʠ); 

- ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ (ʧʦʻʜʥʘʥʥʷ ʧʝʚʥʠʭ ʦʙʨʘʟʽʚ ʚ ʫʷʚʽ ʜʠʪʠʥʠ);  

- ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʦʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ;  

- ʟʘʢʨʽʧʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʦʟʢʫ ʜʠʪʠʥʠ.  

ʂʦʜʫʚʘʥʥʷ (ʘʙʦ ʩʠʤʚʦʣʽʟʘʮʽʷ) ʮʝ ʧʽʜʛʦʪʦʚʢʘ ʧʝʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ.  

ɽʡʜʝʪʠʟʤ ʘʙʦ ʝʡʜʦʪʝʭʥʽʢʘ (ʤʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙʨʘʟʥʝ ʤʠʩʣʝʥʥʷ 

ʜʠʪʠʥʠ) ʻ ʨʽʟʥʦʚʠʜʦʤ ʦʙʨʘʟʥʦʾ ʧʘʤôʷʪʽ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ ʱʦ ʜʠʪʠʥʠ ʤʦʞʝ 

ʚʽʜʪʚʦʨʠʤʠ ʷʩʢʨʘʚʽ ʥʘʦʯʥʽ ʦʙʨʘʟʠ ʧʨʝʜʤʝʪʘ ʚʞʝ ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʟʘʢʽʥʯʠʚʩʷ ʚʧʣʠʚ 

ʧʨʝʜʤʝʪʫ ʥʘ ʦʨʛʘʥʠ ʯʫʪʪʷ. ɽʡʜʝʪʠʟʤʫ  ̒ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝʤ ʦʩʦʙʣʠʚʦ ʚ 

ʜʦʰʢʽʣʴʥʦʤʫ ʚʽʮʽ. ʁʦʛʦ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫ ʜʠʪʠʥʠ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʩʣʽʜ ʫʷʚʠʪʠ ʧʝʚʥʠʡ ʦʙʨʘʟ (ʥʘʧʨʠʢʣʘʜ, ʚʝʜʤʽʜʴ). ʉʧʦʯʘʪʢʫ ʚʠʥʠʢʘʻ 

ʪʽʣʴʢʠ ʧʝʚʥʝ ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ. ɼʘʣʽ ʜʠʪʠʥʽ ʩʣʽʜ ʧʦʚʪʦʨʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʪʦʡ 

ʩʘʤʠʡ ʦʙôʻʢʪ (ʚʝʜʤʽʜʴ) ʪʘ ʜʝʪʘʣʴʥʦ ʧʨʠʜʠʚʠʤʦʩʷ ʜʦ ʥʴʦʛʦ. ɿʘʨʘʟ ʜʠʪʠʥʘ ʙʘʯʠʪ ɹ

ʢʦʣʽʨ ʪʘ ʨʦʟʤʽʨʠ ʪʚʘʨʠʥʠ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ. ʇʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʚ 

ʧʘʤôʷʪʽ ʜʠʪʠʥʠ ʙʫʜʴ-ʷʢʦʛʦ ʦʙʨʘʟʫ ʜʫʤʢʘ ʧʨʦʭʦʜʪʴ ʜʝʢʽʣʴʢʘ ʩʪʫʧʝʥʽʚ ʨʦʟʚʠʪʢʫ:  

- ʧʦʟʥʘʯʝʥʥʷ (ʚʝʜʤʽʜʴ);  

- ʨʦʟʮʚʽӢʯʫʚʘʥʥʷ (ʜʠʪʠʥʘ ʧʨʠʛʘʜʫʻ ʢʦʥʢʨʝʪʥʦʛʦ ʚʝʜʤʝʜʷ, ʡʦʛʦ ʢʦʣʽʨ);  

- çʧʦʞʚʘʚʣʝʥʥʷè ( ʜʠʪʠʥʘ ʤʘʻ ʧʦʙʘʯʠʪʠ ʯʠʤ ʟʘʡʤʘʻʪʴʩʷ ʪʚʘʨʠʥʘ);  

- ʟʙʘʛʘʯʝʥʥʷ ʧʝʚʥʠʤʠ ʜʝʪʘʣʷʤʠ (ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʜʤʽʜʴ ʽ ʱʦ ʚʽʥ ʨʦʙʠʪʴ);  

- ʚʭʦʜʞʝʥʥʷ ʜʠʪʠʥʠ ʚ ʧʝʚʠʡ ʦʙʨʘʟ (ʪʝʧʝʨ ʤʠ ʮʝ ʚʝʜʤʽʜʴ);  

- ʫʧʨʘʚʣʽʥʥʷ ʜʠʪʠʥʦʶ ʦʙʨʘʟʦʤ.  

ʅʘʩʪʫʧʥʠʤ ʻ ʤʝʪʦʜ ʘʩʦʮʽʘʪʠʚʥʠʭ ʣʘʥʮʶʞʢʽʚ (ʘʙʦ ʞ ʡʦʛʦ ʱʝ ʥʘʟʠʚʘʶʪʴ 

ʤʝʪʦʜʦʤ çʥʽʩʝʥʽʪʥʠʮʽè), ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ ʱʦ ʜʦʰʢʽʣʴʥʠʢʠ ʟʚôʷʟʫʶʪʴ ʩʣʦʚʘ ʚ 

ʥʦʚʝʣʫ ʟʘ ʦʙʩʷʛʦʤ ʩʤʽʰʥʫ ʨʦʟʧʦʚʽʜʴ ʯʠ ʢʘʟʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʽʪʠ ʰʚʠʜʢʦ 

ʟʘʧʘʤôʷʪʦʚʫʶʪʴ ʣʘʥʮʶʞʦʢ ʩʣʽʚ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ (ʘʙʦ ʧʝʨʝʪʚʦʨʝʥʥʷ) ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʚʠʪʦʢ ʥʝ ʣʠʰʝ ʧʘʤôʷʪʽ, ʘ ʡ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʠʪʠʥʠ. ʊʘʢʠʡ ʤʝʪʦʜ 

ʦʩʥʦʚʘʥʦ ʥʘ ʚʤʽʥʥʽ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ. ʄʽʞ ʩʣʦʚʘʤʠ, ʷʢʽ 

ʚʠʧʣʠʚʘʶʪʴ ʦʜʥʝ ʟ ʽʥʰʦʛʦ, ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʜʝʱʦ ʩʧʽʣʴʥʝ, ʱʦ ʧʦʚôʷʟʫʻ ʾʭ ʤʽʞ 
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ʩʦʙʦʶ.  

ʄʝʪʦʜ ʎʠʮʝʨʦʥʘ (ʪʦʙʪʦ ʫʚôʷʟʢʘ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʨʦʩʪʦʨʽ) ʧʦʣʷʛʘʻ ʚ ʫʷʚʥʦʤʫ 

ʨʦʟʤʽʱʝʥʥʽ ʧʝʚʥʠʭ ʦʙʨʘʟʽʚ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ ʯʠ ʪʦ ʢʽʤʥʘʪʽ. ɼʠʪʠʥʽ ʪʨʝʙʘ 

ʧʦʜʫʤʢʠ ʨʦʟʢʣʘʩʪʠ ʚ ʢʽʤʥʘʪʽ ʪʽ ʧʨʝʜʤʝʪʠ ʷʢʽ ʚʽʜʥʦʩʷʪʴ ʜʦ ʩʣʦʚʥʠʢʦʚʠʭ ʩʣʽʚ 

(ʥʘʧʨʠʢʣʘʜ ʧʝʨʝʮʴ, ʙʘʢʣʘʞʘʥ, ʢʦʤʦʜ, ʢʨʽʩʣʦ ʽ ʪ. ʜ). ʊʘʢ ʜʦʰʢʽʣʴʥʠʢʠ ʤʦʞʫʪʴ 

ʟʘʫʯʫʚʘʪʠ ʚʽʨʰʽ ʘʙʦ ʞ ʥʘʚʽʪʴ ʮʽʣʽ ʪʝʢʩʪʠ. ɼʠʪʠʥʽ ʩʣʽʜ ʧʦʪʨʽʙʥʦ ʧʦʜʫʤʢʠ 

çʨʦʟʢʣʘʜʘʪʠè ʯʘʩʪʠʥʠ ʪʝʢʩʪʽʚ ʚ ʪʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʚ ʷʢʽʡ ʥʘʧʨʠʢʣʘʜ ʨʦʟʩʪʘʚʣʝʥʦ 

ʤʝʙʣʽ ʫ ʚʘʰʽʡ ʤʝʙʣʽ. ʇʦʪʽʤ ʜʦʰʢʽʣʴʥʠʢ ʤʦʞʝ ʣʝʛʢʦ ʚʽʜʥʦʚʠʪʠ ʪʝʢʩʪ ʚ ʧʘʤôʷʪʽ.  

ʑʝ ʦʜʥʠʤ ʤʝʪʦʜ ʦʧʦʨ (ʘʙʦ ʯʠʩʝʣʴʥʦ-ʣʽʪʝʨʥʠʡ ʤʝʪʦʜ). ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʦʰʢʽʣʴʥʠʢʠ ʤʦʞʫʪʴ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʚôʷʟʫʚʘʥʥʷ ʧʝʚʥʠʭ ʟʚʫʢʽʚ, ʩʣʽʚ, ʮʠʬʨ ʽ ʪ. ʜ ʟʘ ʟʤʽʩʪʦʤ. ʎʝʡ ʤʝʪʦʜ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʜʣʷ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʯʠʩʝʣ, ʜʘʪ ʯʠ ʥʦʤʝʨʽʚ ʪʝʣʝʬʦʥʽʚ. 

ʊʨʝʙʘ ʟʘʢʨʽʧʠʪʠ ʟʘ ʢʦʞʥʦʶ ʟ ʮʠʬʨ ʧʝʚʥʫ ʙʫʢʚʫ ʪʘ ʟʘʧʘʤôʷʪʘʪʠ ʾʭ. ʇʨʠ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʽ ʩʣʽʜ ʧʨʠʜʫʤʘʪʠ ʩʣʦʚʘ, ʷʢʽ ʙ ʧʦʯʠʥʘʣʠʩʷ ʟ ʧʦʪʨʽʙʥʠʭ ʙʫʢʚ.  

ʋ ʨʦʙʦʪʽ ʟ ʤʥʝʤʦʪʝʭʥʽʢʦʶ ʟ ʜʽʪʴʤʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʥʠʟʢʫ ʚʠʤʦʛ: 

1. ʄʦʜʝʣʴ ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʽʪʷʤ ʤʘʻ ʚʽʜʪʚʦʨʶʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʠʡ 

ʦʙʨʘʟ ʧʨʝʜʤʝʪʘ.  

2. ʇʽʜʽʙʨʘʥʘ ʤʦʜʝʣʴ ʤʘʻ ʨʦʟʢʨʠʚʘʪʠ ʜʽʪʷʤ ʜʝʱʦ ʩʫʪʪʻʚʝ ʱʦ ʻ ʫ ʧʨʝʜʤʝʪʽ. 

3. ɿʘʜʫʤ ʧʦ ʩʪʚʦʨʝʥʥʶ ʧʝʚʥʦʾ ʤʦʜʝʣʽ ʦʙʦʚôʷʟʢʦʚʦ ʚʘʨʪʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʟ 

ʜʦʰʢ̔ʣʴʥʠʢʽʚ, ʱʦ ʟʨʦʙʠʪʴ ʾʾ ʟʨʦʟʫʤʽʣʦʶ ʾʤ.  

ʄʥʝʤʦʪʝʭʥʽʢʠ ʩʣʽʜ ʚʠʙʫʜʦʚʫʚʘʪʠ ʥʘ ʧʨʠʥʮʠʧʽ ʚʽʜ ʧʨʦʩʪʦʛʦ ʜʦ ʩʢʣʘʜʥʦʛʦ. 

ɺʠʭʦʚʘʪʝʣʶ ʪʨʝʙʘ ʧʦʯʠʥʘʪʠ ʜʘʚʘʪʠ ʟʘʚʜʘʥʥʷ ʚʽʜ ʧʨʦʩʪʠʭ ʤʥʝʤʦʢʚʘʜʨʘʪʽʚ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʧʝʨʝʭʜ̔ ʜʦ ʤʥʝʤʦʜʦʨʽʞʦʢ, ʽ ʚʞʝ ʘʞ ʧʦʪʽʤ ʜʦ 

ʤʥʝʤʦʪʘʙʣʠʮʴ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʥʝʤʦʪʘʙʣʠʮʴ ʜʦʰʢʽʣʴʥʠʢʠ 

ʣʝʛʢʦ ʩʪʚʦʨʶʶʪʴ ʨʦʟʧʦʚʽʜʽ ʪʘ ʢʘʟʢʠ ʥʘ ʙʫʜʴ-ʷʢʫ ʪʝʤʫ (ʥʘʧʨʠʢʣʘʜ ʜʦʙʨʦ, 

ʭʠʪʨʽʩʪʴ, ʜʨʫʞʙʘ, ʞʘʜʽʙʥʽʩʪʴ ʪʦʱʦ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʣʝʢʩʠʢʫ, 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʩʶʞʝʪʫ. ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ 

ʨʦʙʦʪʠ ʟ ʤʥʝʤʦʪʘʙʣʠʮʷʤʠ ʻ ʪʝ ʱʦ ʫʤʦʞʣʠʚʣʶʻʪʴʩʷ ʨʦʙʦʪʘ ʦʜʥʦʯʘʩʥʦ ʫ 
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ʜʝʢʽʣʴʢʦʭ ʩʬʝʨʘʭ ʟʥʘʥʴ, ʪʦʞ ʟʘʥʷʪʪʷ ʙʫʜʫʪʴ ʥʘʧʨʘʚʣʝʥʽ ʥʝ ʣʠʰʝ ʪʽʣʴʢʠ ʥʘ 

ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʘ ʡ ʥʘ ʧʽʟʥʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʘʤʠ ʦʪʦʯʫʶʯʦʛʦ 

ʩʚʽʪʫ. ɺʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʚʠʭʦʚʘʪʝʣʽʚ ʻ ʪʝ ʱʦ ʚʩʽ ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʟʘʥʷʪʴ, ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʪʘ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʉʪʚʦʨʝʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʘʙʩʦʣʶʪʥʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ 

ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʽʥʰʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ɺʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ ʱʦ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʜʠʪʠʥʘ ʻ ʧʘʨʪʥʝʨ ʽ ʥʝ ʚʽʜʯʫʚʘʻ ʪʠʩʢʫ ʟ 

ʙʦʢʫ ʧʝʜʘʛʦʛʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʥʝʤʦʪʝʭʥʽʢʠ ï ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʯʘʪʢʦʚʘ 

çʧʫʩʢʦʚʘè ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʘ ʽ ʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ, ʘʣʝ ʥʝ ʤʦʞʥʘ ʦʙʤʝʞʠʪʠʩʷ 

ʪʽʣʴʢʠ ʥʝʶ ʧʨʠ ʨʦʟʚʠʪʢʫ ʤʦʚʣʝʥʥʷ ʜʽʪʝʡ.  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʥʝʤʦʪʘʙʣʠʮʴ ʜʦʰʢʽʣʴʥʠʢʠ 

ʣʝʛʢʦ ʩʪʚʦʨʶʶʪʴ ʨʦʟʧʦʚʽʜʽ ʪʘ ʢʘʟʢʠ ʥʘ ʙʫʜʴ-ʷʢʫ ʪʝʤʫ (ʥʘʧʨʠʢʣʘʜ ʜʦʙʨʦ, 

ʭʠʪʨʽʩʪʴ,ʜʨʫʞʙʘ, ʞʘʜʽʙʥʽʩʪʴ ʪʦʱʦ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʣʝʢʩʠʢʫ, 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʩʶʞʝʪʫ. ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ 

ʨʦʙʦʪʠ ʟ ʤʥʝʤʦʪʘʙʣʠʮʷʤʠ ʻ ʪʝ ʱʦ ʫʤʦʞʣʠʚʣʶʻʪʴʩʷ ʨʦʙʦʪʘ ʦʜʥʦʯʘʩʥʦ ʫ 

ʜʝʢʽʣʴʢʦʭ ʩʬʝʨʘʭ ʟʥʘʥʴ, ʪʦʞ ʟʘʥʷʪʪʷ ʙʫʜʫʪʴ ʥʘʧʨʘʚʣʝʥʽ ʥʝ ʣʠʰʝ ʪʽʣʴʢʠ ʥʘ 

ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʘ ʡ ʥʘ ʧʽʟʥʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʘʤʠ ʦʪʦʯʫʶʯʦʛʦ 

ʩʚʽʪʫ. ɺʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʚʠʭʦʚʘʪʝʣʽʚ ʻ ʪʝ ʱʦ ʚʩʽ ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʟʘʥʷʪʴ, ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʪʘ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʉʪʚʦʨʝʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʘʙʩʦʣʶʪʥʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ 

ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʽʥʰʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ɺʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ ʱʦ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʜʠʪʠʥʘ ʻ ʧʘʨʪʥʝʨ ʽ ʥʝ ʚʽʜʯʫʚʘʻ ʪʠʩʢʫ ʟ 

ʙʦʢʫ ʧʝʜʘʛʦʛʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʥʝʤʦʪʝʭʥʽʢʠ ï ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʯʘʪʢʦʚʘ 

çʧʫʩʢʦʚʘè ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʘ ʽ ʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ, ʘʣʝ ʥʝ ʤʦʞʥʘ ʦʙʤʝʞʠʪʠʩʷ 

ʪʽʣʴʢʠ ʥʝʶ ʧʨʠ ʨʦʟʚʠʪʢʫ ʤʦʚʣʝʥʥʷ ʜʽʪʝʡ.  

ɺʠʩʥʦʚʢʠ./Conclusions ʤʥʝʤʦʪʝʭʥʽʯʥʽ ʧʨʠʡʦʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʩʢʣʘʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʦʞʝ ʥʝ ʟ ʧʦʛʣʷʜʫ ʣʶʜʠʥʠ ʷʢʘ ʾʾ 

ʟʘʧʘʤôʷʪʦʚʫʻ ʥʝ ʤʘʪʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʾʾ ʝʣʝʤʝʥʪʘʤʠ ʪʘ 

ʧʦʪʨʝʙʫʻ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʧʨʠʡʦʤʽʚ ʤʥʝʤʦʪʝʭʥʽʢʠ ʫʤʦʞʣʠʚʣʶʻ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʾʾ ʚ ʧʝʚʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɼʽʪʠ ʪʘʢʠʤ ʯʠʥʦʤ ʤʦʞʫʪʴ ʟʘʩʚʦʾʪʠ ʧʦʪʨʽʙʥʫ ʾʤ ʽʥʬʦʨʤʘʮʽʶ 

ʟʥʘʯʥʦ ʢʨʘʱʝ ʪʘ ʧʘʤôʷʪʘʪʠ ʾʾ ʜʦʚʛʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʘ ʧʨʠʛʘʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʭ ʥʝ 

ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʜʠʪʠʥʠ. ɼʦʰʢʽʣʴʥʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʥʝʤʦʪʝʭʥʽʢʠ 

ʰʚʠʜʰʝ ʪʘ ʢʨʘʱʝ ʦʧʘʥʦʚʫʶʪʴ ʧʨʘʚʠʣʴʥʫ ʟʚʫʢʦʚʠʤʦʚʫ ʪʘ ʟʚôʷʟʥʝ ʤʦʚʣʝʥʥʷ. ʎʝ 

ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʽʚ, ʘ ʡ ʬʦʨʤʫʻ ʚ ʥʠʭ 

ʙʘʞʘʥʥʷ ʘʢʪʠʚʥʦ ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʱʦ ʻ ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʰʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʤʦʚʣʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʩʧʽʣʢʫʚʘʥʥʶ 

ʪʘ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʩʦʮʽʘʣʽʟʘʮʽʾ.  
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ɯʅʉʊʀʊʋʎɯʆʅɸʃɯɿɸʎɯʗ ɻʈʆʄɸɼʉʔʂʆɻʆ ɸʅʊʀ-ɹʈɽʂʉɯʊ ʈʋʍʋ ɺ 

ʄɽɼɯʁʅʆʄʋ ɼʀʉʂʋʈʉɯ ʉʇʆʃʋʏɽʅʆɻʆ ʂʆʈʆʃɯɺʉʊɺɸ 

(ʏɽʈɺɽʅʔ 2016 ï 2020 ʈʆʂʀ) 

 

ʊʦʤʘʰʝʚʩʴʢʘ ʄʘʨʠʩʷ ɺʘʣʝʨʽʽʚʥʘ 

ʘʩʧʽʨʘʥʢʘ 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʦʥʷʪʪʷ çɹʨʝʢʩʽʪè (ʘʥʛʣ. Brexit ï ɺritainôs exit ï ʙʫʢʚʘʣʴʥʦ çʚʠʭʽʜ 

ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾè) ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʟʥʘʯʘʻ ʧʦʣʽʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚ ʧʽʜʛʦʪʦʚʢʫ ʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʬʝʨʝʥʜʫʤʫ 23 ʯʝʨʚʥʷ 2016 ʨ. ʫ 

ʉʧʦʣʫʯʝʥʦʤʫ ʂʦʨʦʣʽʚʩʪʚʽ, ʥʘ ʷʢʦʤʫ ʧʦʥʘʜ 52 % ʛʨʦʤʘʜʷʥ ʧʨʦʛʦʣʦʩʫʚʘʣʠ ʟʘ ʾʾ 

ʚʠʭʽʜ ʟ ɭʉ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦ-ʧʦʣʽʪʠʯʥʦʛʦ ʨʫʭʫ ʧʨʦʪʠ ɹʨʝʢʩʽʪʫ, ʷʢʠʡ 

ʚʧʨʦʜʦʚʞ ʯʦʪʠʨʴʦʭ ʥʘʩʪʫʧʥʠʭ ʨʦʢʽʚ ʟʘʣʠʰʘʚʩʷ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʤʝʜʽʘʧʨʦʩʪʦʨʫ ʢʨʘʾʥʠ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʢʮʝʥʪʫʻʤʦ ʥʘ ʚʽʜʦʙʨʘʞʝʥʥʽ ʚ 

ʤʝʜʽʡʥʦʤʫ ʜʠʩʢʫʨʩʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʾ ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʚʠʩʪʫʧʘʣʠ ʧʨʦʪʠ ɹʨʝʢʩʽʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟôʷʩʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʘʥʩʬʦʨʤʦʨʤʘʮʽʾ ʩʪʘʨʠʭ 

ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʛʨʦʤʘʜʩʴʢʦ-ʧʦʣʽʪʠʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʚʠʩʪʫʧʘʣʠ ʧʨʦʪʠ 

ɹʨʝʢʩʽʪʫ ʪʘ / ʘʙʦ ʟʘ ʧʝʨʝʛʣʷʜ ʫʤʦʚ ʚʠʭʦʜʫ ʢʨʘʾʥʠ ʟ ɭʉ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟ ʚʠʚʯʝʥʥʷ ʧʦʨʫʰʝʥʦʾ 

ʧʨʦʙʣʝʤʠ ʩʪʘʣʠ ʤʘʪʝʨʽʘʣʠ ʙʨʠʪʘʥʩʴʢʦʾ ʧʝʨʽʦʜʠʢʠ. ʇʨʠ ʾʭ ʦʧʨʘʮʶʚʘʥʥʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ, ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ, ʜʠʩʢʫʨʩ-ʘʥʘʣʽʟʫ ʪʘ ʽʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʦʩʥʦʚʥʽ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ ʤʝʜʽʘ 

ʙʫʣʦ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦ ʤʝʨʝʞʫ ʟ ʙʣʠʟʴʢʦ 45 ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ 

ʚʠʩʪʫʧʘʣʠ ʧʨʦʪʠ ɹʨʝʢʩʽʜʫ ʪʘ / ʘʙʦ ʟʘ ʟʤʽʥʫ ʫʤʦʚ ʚʠʭʦʜʫ ʢʨʘʾʥʠ ʟ ɭʉ. ɰʭʥʷ 

ʦʩʥʦʚʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʟʘ ʯʘʩʦʤ ʚʠʥʠʢʥʝʥʥʷ ʥʘ çʩʪʘʨʽè ʪʘ 

çʥʦʚʽè ʛʨʫʧʠ, ʪʦʙʪʦ, ʩʪʚʦʨʝʥʽ ʜʦ ʪʘ ʧʽʩʣʷ ʨʝʬʝʨʝʥʜʫʤʫ 23 ʯʝʨʚʥʷ 2016 ʨ. 

ɼʦʧʦʤʽʞʥʠʡ ʧʦʜʽʣ ʚʢʘʟʫʻ ʥʘ ʥʘʮʽʦʥʘʣʴʥʽ ʽʥʩʪʠʪʫʮʽʾ, ʱʦ ʜʽʷʣʠ ʚ ʉʧʦʣʫʯʝʥʦʤʫ 

ʂʦʨʦʣʽʚʩʪʚʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ, ʷʢʽ ʤʘʣʠ ʚʽʜʜʽʣʝʥʥʷ ʫ ɹʨʠʪʘʥʽʾ.  
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ʋ ʧʦʩʪ-ɹʨʝʢʩʽʪ ʤʝʜʽʘʧʨʦʩʪʦʨʽ ʩʧʦʨʘʜʠʯʥʦ ʬʽʛʫʨʫʚʘʣʠ çʩʪʘʨʽè 

ʧʨʦʻʚʨʦʧʝʡʩʴʢʽ ʘʛʽʪʘʮʽʡʥʽ ʛʨʫʧʠ çɺʽʜʢʨʠʪʘ ɹʨʠʪʘʥʽʷè (çOpen Britainè), 

çɭʚʨʦʧʝʡʩʴʢʠʡ ʈʫʭè (çEuropean Movementè), çɹʨʠʪʘʥʽʷ ʟʘ ɭʚʨʦʧʫè (çBritain for 

Europeè), çɺʯʝʥʽ ʟʘ ɭʉè (çScientists for EUè), çɿʜʦʨʦʚʽʰʽ ʚ ɭʉè (çHealthier IN 

the EUè), çʌʘʢʪʠè (çInFactsè). ɺʦʥʠ ʦʙôʻʜʥʫʚʘʣʠ ʙʣʠʟʴʢʦ 500 ʪʠʩ. ʦʩʽʙ ʪʘ 

ʢʦʦʨʜʠʥʫʚʘʣʠ ʜʽʷʣʴʥʽʩʪʴ ʟ ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ çGrassrootsè, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ 

ʣʦʥʜʦʥʩʴʢʦʤʫ Millbank Tower [2].  

ʇʦʨʷʜ ʟ ʫʤʦʚʥʦ-ʥʝʡʪʨʘʣʴʥʦʶ çɺɺʉ Newsè, ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʚʠʩʚʽʪʣʝʥʥʽ ʮʠʭ 

ʛʨʫʧ ʚʽʜʽʛʨʘʣʠ ʻʚʨʦʦʨʽʻʥʪʦʚʘʥʽ çThe Guardianè, çThe Independentè, çThe New 

Europeanè, çMetroè, çNew Statesmanè ʪʘ ʽʥ. çʩʝʨʡʦʟʥè ʛʘʟʝʪʠ. ʇʦʢʘʟ ʾʭʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʣʽʪʠʯʥʠʤʠ ʧʘʨʪʽʷʤʠ ʽ ʫʨʷʜʦʤ, ʙʫʚ ʤʝʥʰ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ, ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʣʦʩʷ ʬʫʥʢʮʽʡʥʦʤʫ ʘʩʧʝʢʪʫ. ʍʦʯʘ ʽ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʽʘ ʦʢʨʝʤʽ ʣʽʜʝʨʽ ʯʘʩʪʦ ʩʪʘʚʘʣʠ ʦʙʣʠʯʯʷʤ 

ʛʨʦʤʘʜʩʴʢʠʭ ʨʫʭʽʚ. 

ʋʦʩʦʙʣʝʥʥʷʤ ʛʨʫʧ, ʷʢʽ ʚʠʩʪʫʧʘʣʠ ʧʨʦʪʠ çʞʦʨʩʪʢʦʛʦè ɹʨʝʢʩʽʪʫ ʩʪʘʚ 

ʏ. ʋʤʫʥʥʘ. ʋ ʧʫʙʣʽʯʥʠʭ ʚʠʩʪʫʧʘʭ ʪʘ ʽʥʪʝʨʚôʶ ʚʽʥ ʨʝʪʨʘʥʩʣʶʚʘʚ ʾʭʥʽ ʽʜʝʾ ʪʘ 

ʚʠʤʦʛʠ: ʛʦʣʦʩ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʤʘʻ ʙʫʪʠ ʧʦʯʫʪʠʡ ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʊ. ʄʝʡ ʦʩʪʘʪʦʯʥʦʾ 

ʫʛʦʜʠ ʱʦʜʦ ʚʠʭʦʜʫ ʟ ɭʉ; ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ ʤʘʻ ʟʘʣʠʰʠʪʠʩʷ ʚ ɭʜʠʥʦʤʫ 

ʨʠʥʢʫ; ʨʦʟʚôʷʟʘʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʤʦʥʦʧʦʣʽʟʫʚʘʪʠʩʷ ʝʣʽʪʦʶ ʫ 

ɺʝʩʪʤʽʥʩʪʝʨʽ, ʣʶʜʠ ʪʘʢʦʞ ʤʘʶʪʴ ʙʫʪʠ ʟʘ ʩʪʦʣʦʤ ʧʝʨʝʤʦʚʠʥ; ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʩʽ ʣʝʛʘʣʴʥʽ ʟʘʩʦʙʠ ʽ ʤʝʭʘʥʽʟʤʠ, ʱʦʙ ʽʥʪʝʨʝʩʠ ʥʘʨʦʜʫ ʙʫʣʠ 

ʚʨʘʭʦʚʘʥʽ [4].  

ʐʠʨʰʝ ʫ ʤʝʜʽʘʧʨʦʩʪʦʨʽ ɹʨʠʪʘʥʽʾ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ çʥʦʚʽè ʦʨʛʘʥʽʟʘʮʽʾ. 

ɿʘʚʜʷʢʠ ʧʽʜʪʨʠʤʢʠ ʧʦʣʽʪʠʯʥʠʭ ʧʘʨʪʽʡ ʥʘʡʚʽʜʦʤʽʰʦʶ ʩʝʨʝʜ ʥʠʭ ʩʪʘʣʘ ʩʪʚʦʨʝʥʘ 

15 ʢʚʽʪʥʷ 2018 ʨ. ʘʩʦʮʽʘʮʽʷ çʅʘʨʦʜʥʝ ʛʦʣʦʩʫʚʘʥʥʷè (çPeople's Voteè), ʷʢʘ ʤʘʣʘ 

ʦʙôʻʜʥʘʪʠ ʨʦʟʨʽʟʥʝʥʽ ʘʛʽʪʘʮʽʡʥʽ ʘʥʪʠ-ɹʨʝʢʩʽʪ ʛʨʫʧʠ. ɰʾ ʦʯʽʣʴʥʠʢʠ, ʧʘʨʣʘʤʝʥʪʘʨʽ 

ʚʽʜ ʢʦʥʩʝʨʚʘʪʦʨʽʚ ʽ ʣʝʡʙʦʨʠʩʪʽʚ ɼ. ʄʘʢʛʨʦʨʽ, ʈ. ʈʘʜʜ, ʉ. ʂ. ʉʽʜʫ-ʈʦʙʙ, ʈ. ʈʽʜ, 

ʘʢʪʦʨ ʇ. ʉʪʶʘʨʪ ʦʙʩʪʦʶʚʘʣʠ ʧʨʠʥʮʠʧ çʧʨʷʤʦʾ ʜʝʤʦʢʨʘʪʽʾè, ʱʦʙ ʣʶʜʠ çʩʘʤʽ 

ʤʦʛʣʠ ʚʠʩʣʦʚʠʣʠʩʷ ʱʦʜʦ ʯʣʝʥʩʪʚʘ ʢʨʘʾʥʠ ʚ ɭʉè ʪʘ ʥʝ ʙʫʣʠ ʟʥʘʨʷʜʜʷʤ 

ʧʘʨʣʘʤʝʥʪʫ, ʫʨʷʜʫ, ʧʘʨʪʽʡ, ʷʢʽ ʥʘʚôʷʟʫʚʘʣʠ çʩʚʦʾ ʧʣʘʥʠè, ʚʨʦʙʣʝʥʽ çʟʘ 
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ʟʘʯʠʥʝʥʠʤʠ ʜʚʝʨʠʤʘè. [8].  

ʉʫʩʧʽʣʴʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʪʘʢʠʭ ʛʨʫʧ ʟʫʤʦʚʣʶʚʘʚʩʷ ʧʨʘʢʪʠʯʥʠʤʠ ʮʽʣʷʤʠ, 

ʘʜʞʝ ʚʦʥʠ ʩʪʚʦʨʶʚʘʣʠʩʷ ʽ ʜʽʷʣʠ ʫ ʨʦʟʧʘʣ ʧʦʣʽʪʠʯʥʠʭ ʘʢʮʽʡ ʧʨʦʪʝʩʪʫ ʡ ʜʘʚʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʥʠʭ. ʊʦʤʫ, ʧʨʠʤʽʨʦʤ, ʚʽʜʝʦ çBBC 

Newsè ʧʨʦ ʧʦʩʪʘʥʥʷ çʅʘʨʦʜʥʦʛʦ ʛʦʣʦʩʫʚʘʥʥʷè ʟʘ ʜʦʙʫ ʧʽʩʣʷ ʧʦʷʚʠ ʧʝʨʝʛʣʷʥʫʣʦ 

ʙʣʠʟʴʢʦ 52 ʪʠʩ. ʦʩʽʙ [6]. ʄʘʪʝʨʽʘʣʠ çThe New Europeanè ʪʘ ʽʥ. ʤʝʜʽʘ ʩʚʽʜʯʘʪʴ, 

ʱʦ ʟʘ ʢʽʣʴʢʘ ʪʠʞʥʽʚ ʜʦ ʮʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʻʜʥʘʣʦʩʷ ʙʣʠʟʴʢʦ 9 çʥʦʚʠʭè ʪʘ 

çʩʪʘʨʠʭè ʘʛʽʪʘʮʽʡʥʠʭ ʛʨʫʧ. ɿ-ʧʦʤʽʞ ʥʠʭ, ʟʛʽʜʥʦ ʟ ʧʦʚʽʜʦʤʣʝʥʥʷʤ çThe 

Guardianè, ʚʠʨʽʟʥʷʣʘʩʷ ʥʝʟʘʣʝʞʥʘ ʛʨʫʧʘ ʪʠʩʢʫ çɹʨʠʪʘʥʽʷ ʜʣʷ ɭʚʨʦʧʠè (çBritain 

for Europeè), ʷʢʘ ʧʽʜ ʧʨʦʚʦʜʦʤ ʊ. ɹʨʫʬʘʪʪʦ ʦʨʛʘʥʽʟʦʚʫʚʘʣʘ ʤʘʨʰʽ, ʢʦʥʬʝʨʝʥʮʽʾ, 

ʤʽʪʠʥʛʠ, ʽʥʰʽ ʘʢʮʽʾ ʧʨʦʪʝʪʫ [9]. 

ʄʝʜʽʘ ʚʠʟʥʘʚʘʣʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʘʛʽʪʘʮʽʡʥʠʭ ʘʥʪʠ-ɹʨʝʢʩʽʪ ʛʨʫʧ ʤʘʣʠ 

ʨʝʛʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʘʣʝ ʥʝ ʦʭʦʯʝ ʟʘʩʚʽʜʯʫʚʘʣʠ ʾʭ ʥʝʬʦʨʤʘʣʴʥʠʡ ʩʪʘʪʫʩ. ɿʘ 

ʜʘʥʠʤ ʤʝʜʽʘ ʢʘʤʧʘʥʽʾ çRetrievedè [7] ʾʭ ʥʘʣʽʯʫʚʘʣʦʩʷ ʙʣʠʟʴʢʦ 60 ʡ ʚʦʥʠ ʚʭʦʜʠʣʠ 

ʜʦ ʩʢʣʘʜʫ çɭʚʨʦʧʝʡʩʴʢʦʛʦ ʨʫʭʫ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾè (çEuropean Movement UKè) 

ʩʪʚʦʨʝʥʦʾ 1949 ʨ. ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ɹʨʠʪʘʥʽʾ ʪʘ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ɭʉ. ɰʾ ʨʝʘʥʽʤʫʚʘʣʠ ʧʽʜ ʯʘʩ ʨʝʬʝʨʝʥʜʫʤʫ 2016 ʨ. ʪʘ ʘʢʪʠʚʽʟʫʚʘʣʠ 

ʧʽʩʣʷ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. ɿ-ʧʦʤʽʞ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʽ 

ʤʝʜʽʘ ʯʘʩʪʦ ʟʛʘʜʫʚʘʣʠ çɭʉ ʫ ɹʨʫʤʽè (çEU in Brumè), çɹʝʨʢʰʠʨ ʜʣʷ ɭʚʨʦʧʠè 

(çBerkshire for Europeè), çɹʨʽʩʪʦʣʴ ʜʣʷ ɭʚʨʦʧʠè (çBristol for Europeè), çʃʽʜʩ ʜʣʷ 

ɭʚʨʦʧʠè (çLeeds for Europeè), çʇʝʨʪ ʜʣʷ ɭʚʨʦʧʠè (çPerth for Europeè), çʂʘʤʜʝʥ 

ʜʣʷ ɭʚʨʦʧʠè (çCamden for Europeè), çɼʝʚʦʥ ʜʣʷ ɭʚʨʦʧʠè (çDevon for Europeè) 

ʪʘ ʽʥ.  

ɼʽʾ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʦʢʣʘʜʥʦ ʚʠʩʚʽʪʣʶʚʘʣʠ ʤʽʩʮʝʚʽ ʤʝʜʽʘ. 

ʇʨʠʤʽʨʦʤ, ʛʨʫʧʘ çɹʘʪ ʜʣʷ ɭʚʨʦʧʠè ʬʽʛʫʨʫʚʘʣʘ ʫ ʪʠʞʥʝʚʠʢʫ çBath Chronicleè 

(ʟʘʩʥʦʚʘʥʠʡ 1760 ʨ., ʤʘʚ ʮʽʢʘʚʫ ʽʩʪʦʨʽʶ), ʷʢʠʡ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʩʚʦʾ 

ʚʝʙ-ʩʘʡʪ ʪʘ ʧʣʘʪʬʦʨʤʫ Trinity Mirror Somerset Live. ɺʩʽ ʪʘʢʦʛʦ ʰʪʠʙʫ ʛʨʫʧʠ 

ʤʘʣʠ ʚʣʘʩʥʽ ʚʝʙ-ʩʘʡʪʠ ʜʣʷ ʤʦʙʽʣʽʟʘʮʽʾ ʧʨʠʭʠʣʴʥʠʢʽʚ ʥʘ ʘʢʮʽʾ ʧʨʦʪʝʩʪʫ ʪʘ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ.  

ʅʦʚʠʤ ʷʚʠʱʝʤ ʫ ʙʨʠʪʘʥʩʴʢʦʤʫ ʤʝʜʽʘʧʨʦʩʪʦʨʽ ʩʪʘʣʘ ʧʦʷʚʘ ʯʠʩʝʣʴʥʠʭ 
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ʶʪʫʙ ʢʘʥʘʣʽʚ, ʷʢʽ ʤʘʣʠ ʧʦ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʧʽʜʧʠʩʥʠʢʽʚ ʡ ʪʘʢʫ ʞ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʝʛʣʷʜʽʚ. ʋʪʽʤ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʙʣʠʟʴʢʦʛʦ ʽ ʟʨʦʟʫʤʽʣʦʛʦ 

ʦʙʠʚʘʪʝʣʶ ʢʦʥʪʝʥʪʫ ʚʦʥʠ ʩʪʘʚʘʣʠ ʧʦʤʽʪʥʠʤ ʛʦʣʦʩʦʤ ʚ ʘʥʪʠ-ɹʨʝʢʩʽʪ ʢʘʤʧʘʥʽʾ. 

ɸʥʘʣʽʟ ʤʝʜʽʘ-ʢʦʥʪʝʥʪʫ ʪʘʢʠʭ ʢʘʥʘʣʽʚ ʚʠʷʚʠʚ, ʱʦ ʚʦʥʠ ʘʢʪʠʚʥʦ ʢʨʠʪʠʢʫʚʘʣʠ 

ʫʨʷʜʦʚʫ ʧʦʣʽʪʠʢʫ, ʧʦʰʠʨʶʚʘʣʠ ʢʦʤʽʢʩʠ ʽ ʨʽʟʥʦʛʦ ʰʪʠʙʫ ʢʦʤʧʨʦʤʘʪʠ, ʯʫʪʢʠ 

ʱʦʜʦ ʯʠʥʥʠʭ ʧʦʣʽʪʠʢʽʚ ʪʘ ʩʧʦʥʫʢʘʣʠ ʣʶʜʝʡ ʜʦ ʫʯʘʩʪʽ ʫ ʩʧʨʷʤʦʚʘʥʠʭ ʧʨʦʪʠ 

ɹʨʝʢʩʽʪʫ ʦʨʛʘʥʽʟʘʮʽʷʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʘʢʮʽʷʭ, 

ɿ ʤʝʜʽʘ-ʜʠʩʢʫʨʩʫ ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʦʻʚʨʦʧʝʡʩʴʢʽ ʛʨʫʧʠ ʙʫʣʠ ʨʦʟʢʦʣʦʪʽ, ʥʝ 

ʤʘʣʠ ʯʽʪʢʦʾ ʧʦʟʠʮʽʾ ʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʪʫʘʮʽʾ ʚʠʩʪʫʧʘʣʠ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʻʜʠʥʦʛʦ 

ʨʠʥʢʫ, ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʪʦʨʥʦʛʦ ʨʝʬʝʨʝʥʜʫʤʫ, ʩʢʘʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʯʝʨʚʥʝʚʦʛʦ 2016 ʨ. ʨʝʬʝʨʝʥʜʫʤʫ ʪʦʱʦ. ʏʘʩʪʦ ʚʦʥʠ ʩʪʚʦʨʶʚʘʣʠʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ ʘʛʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʯʠ ʘʢʮʽʡ ʧʨʦʪʝʩʪʫ, ʧʦʪʽʤ ʧʨʠʧʠʥʷʣʠ 

ʽʩʥʫʚʘʣʠ ʘʙʦ ʨʝʘʥʽʤʫʚʘʣʠʩʷ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ. ʎʽ ʛʨʫʧʠ ʤʘʣʠ ʩʚʦʾ ʚʝʙ-ʩʘʡʪʠ ʪʘ 

ʚʠʷʚʣʷʣʠ ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ɼʦ ʧʨʠʢʣʘʜʫ, ʥʘ ʚʝʙ-ʩʘʡʪʽ çʋʝʣʴʩ 

ʜʣʷ ɭʚʨʦʧʠè (https://www.walesforeurope.org) ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʨʦʟôʷʩʥʶʚʘʣʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ɹʨʝʢʩʽʪʫ ʜʣʷ ʢʨʘʾʥʠ ʪʘ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ 

ʤʦʙʽʣʽʟʫʚʘʣʠ ʛʨʦʤʘʜʷʥ ʜʦ ʫʯʘʩʪʽ ʚ ʨʽʟʥʠʭ ʘʢʮʽʷʭ ʧʨʦʪʝʩʪʫ.  

ɺʽʜʤʽʥʥʽ ʟʘ ʮʽʣʷʤʠ, ʩʢʣʘʜʦʤ, ʩʪʘʪʫʩʦʤ ʘʥʪʠ-ɹʨʝʢʩʽʪ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʽʜʘʣʠ 

ʩʚʦʾ ʥʽʰʽ ʚ ʤʝʜʽʘʧʨʦʩʪʦʨʽ ʢʨʘʾʥʠ. ʊʘʢ, ʩʪʚʦʨʝʥʘ ʚ ʣʠʧʥʽ 2016 ʨ. ʘʩʦʮʽʘʮʽʷ 

çɿʜʦʨʦʚʽʰʠʡ ʚ ɭʉè ʚʽʜʟʥʘʯʠʣʘʩʷ ʧʫʙʣʽʯʥʠʤʠ ʚʠʩʪʫʧʘʤʠ ʟ ʚʠʤʦʛʘʤʠ 

ʟʙʝʨʝʞʝʥʥʷ ʯʣʝʥʩʪʚʘ ʚ ɭʉ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ. ɰʾ ʟʘʩʥʦʚʥʠʢʠ ʽ ʢʝʨʽʚʥʠʢʠ, ʟʥʘʥʽ ʚʯʝʥʽ, ʣʽʢʘʨʽ, ʢʦʣʠʰʥʽ ʫʨʷʜʦʚʮʽ 

ʄ. ɻʦʣʩʫʦʨʩʽ, ʈ. ɼʝʚʽʜʩʦʥ, ʄ. ʄʘʢʢʽ, ʅ. ʂʨʽʩʧ, ɼ. ɹʦʚʽʩ ʫ ʚʠʩʪʫʧʘʭ ʚ ʧʨʝʩʽ ʪʘ 

ʚʽʜʢʨʠʪʠʭ ʣʠʩʪʘʭ ʜʦ ʂʦʥʩʝʨʚʘʪʠʚʥʦʾ ʧʘʨʪʽʾ ʽ ʫʨʷʜʫ ʜʦʚʦʜʠʣʠ, ʱʦ ʫ ʨʘʟʽ 

ʨʝʘʣʽʟʘʮʽʾ ɹʨʝʢʩʽʪʫ ʜʦʚʝʜʝʪʴʩʷ ʱʦʪʠʞʥʷ ʚʠʪʨʘʯʘʪʠ ʜʦʜʘʪʢʦʚʽ 350 ʤʣʥ. ʬ. ʩʪ. ʥʘ 

ʪʠʞʜʝʥʴ ʥʘ ʧʦʪʨʝʙʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʣʫʞʙʠ ʟʜʦʨʦʚ'ʷ [4; 5]. 

ʉʪʚʦʨʝʥʘ ʚ ʣʶʪʦʤʫ 2018 ʨ. ʦʨʛʘʥʽʟʘʮʽʷ çʅʘʰʝ ʤʘʡʙʫʪʥʻ, ʅʘʰ ʚʠʙʽʨè 

(çOur Future, Our Choiceè) ʙʫʣʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʤʦʙʽʣʽʟʘʮʽʶ ʩʪʫʜʝʥʪʩʪʚʘ ʷʢ 

ʘʢʪʠʚʥʦʾ ʧʨʦʪʝʩʘʥʦʾ ʩʠʣʠ ʧʨʦʪʠ ɹʨʝʢʩʽʪʫ. ʇʨʦʚʽʜʥʠʢʠ ʌ. ʆʣʫʚʦʣʝ, ɺ. ɼʨʘʡ, 

ʃ. ʉʧʽʨʽʪ ʟ ʪʨʠʙʫʥʠ çThe Independentè (14 ʣʶʪʦʛʦ 2018 ʨ.), çMetroè (16 ʣʶʪʦʛʦ 

https://www.walesforeurope.org/
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2028 ʨ.) ʨʝʧʨʝʟʝʥʪʫʚʘʣʠ ʾʾ ʷʢ çʛʦʣʦʩ ʨʦʟʣʶʯʝʥʠʭ, ʨʽʰʫʯʠʭ ʤʦʣʦʜʠʭ ʣʶʜʝʡè, ʷʢʽ 

ʚʚʘʞʘʶʪʴ, ʱʦ çɹʨʝʢʩʽʪ ï ʮʝ ʢʘʪʘʩʪʨʦʬʘ, ʷʢʫ ʩʣʽʜ ʟʫʧʠʥʠʪʠè. ɺʪʽʤ. ʧʽʩʣʷ 

ʛʘʣʘʩʣʠʚʦʛʦ çʩʪʘʨʪʫè ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʣʠʰʠʣʘʩʷ ʤʘʡʞʝ ʥʝ ʧʦʤʽʪʥʦʶ ʚ ʤʘʩʦʚʦʤʫ 

ʧʨʦʪʝʩʘʥʦʤʫ ʨʫʩʽ. 

ʇʦʨʽʚʥʷʥʦ ʟʽ ʩʧʦʨʘʜʠʯʥʠʤʠ ʚʠʩʪʫʧʘʤʠ ʟʛʘʜʘʥʠʭ ʛʨʫʧ, ʩʠʩʪʝʤʥʦ ʽ 

ʧʦʩʣʽʜʦʚʥʦ ʫ ʤʝʜʽʘʧʨʦʩʪʦʨʽ ɹʨʠʪʘʥʽʾ ʣʫʥʘʚ ʛʦʣʦʩ ʦʨʛʘʥʽʟʘʮʽʾ çɺʯʝʥʽ ʜʣʷ ɭʉè. 

ʇʽʩʣʷ ʨʝʬʝʨʝʥʜʫʤʫ ʜʦ ʥʝʾ ʯʝʨʝʟ ʧʨʝʩʫ ʪʘ ʩʦʮʤʝʨʝʞʽ ʟʚʝʨʥʫʣʠʩʷ ʩʦʪʥʽ ʚʯʝʥʠʭ, 

ʷʢʽ ʚʠʩʣʦʚʣʶʚʘʣʠ ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʧʨʦʜʦʚʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʧʨʦʻʢʪʽʚ 

ʪʘ ʟʘʷʚʣʷʣʠ, ʱʦ ʤʦʞʫʪʴ ʧʦʢʠʥʫʪʠ ʢʨʘʾʥʫ ʯʝʨʝʟ ʤʘʪʝʨʽʘʣʴʥʽ ʪʨʫʜʥʦʱʽ, 

ʢʩʝʥʦʬʦʙʽʶ, ʢʘʨôʻʨʥʫ ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ. ʇʽʜʙʠʚʘʶʯʠ ʧʽʜʩʫʤʢʠ 

ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ çThe Financial Timesè 9 ʩʝʨʧʥʷ 2016 ʨ. ʙʨʠʬʽʥʛʫ ʟ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, 

ʦʯʽʣʴʥʠʢ ʦʨʛʘʥʽʟʘʮʽʾ ʄ. ɻʦʣʩʫʦʨʩʽ ʨʝʟʶʤʫʚʘʚ: çʆʯʝʚʠʜʥʦ, ʱʦ ɹʨʠʪʘʥʽʷ ʤʠʪʪʻʚʦ 

ʩʪʘʣʘ ʤʝʥʰ ʧʨʠʚʘʙʣʠʚʠʤ ʤʽʩʮʝ ʜʣʷ ʟʘʥʷʪʴ ʥʘʫʢʦʶè [1]. ʋ ʧʨʦʤʦʚʠʩʪʠʭ ʩʪʘʪʪʷʭ 

çɺʠʪʽʢ ʤʽʟʢʽʚ ʧʦʯʘʚʩʷ... ʽ ʮʝ ʢʦʰʪʫʻ ʤʽʣʴʡʦʥʽʚ, ʧʦʧʝʨʝʜʞʘʶʪʴ ʥʘʫʢʦʚʮʽè (çThe 

Timesè ʟʘ 15 ʞʦʚʪʥʷ 2016 ʨ.), çʈʘʩʠʩʪ, ʢʩʝʥʦʬʦʙ ʪʘ ʘʥʪʠʽʥʪʝʣʝʢʪʫʘʣ: ʘʢʘʜʝʤʽʢʠ 

ʧʦʛʨʦʞʫʶʪʴ ʧʦʢʠʥʫʪʠ ɹʨʠʪʘʥʽʶ ʧʽʩʣʷ ɹʨʝʢʩʽʪè (çThe Independentè ʟʘ 12 ʣʠʧʥʷ 

2016 ʨ.) ʪʘ ʽʥ. ʫʯʝʥʽ ʢʨʠʚʘʣʠ ɹʨʝʢʩʽʪ-ʨʠʟʠʢʠ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʩʬʝʨ 

ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷ ʢʨʘʾʥʠ.  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʨʦʮʝʩ ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʾ ʛʨʦʤʘʜʩʴʢʠʭ ʦʙô̒ ʜʥʘʥʴ, ʱʦ 

ʚʠʩʪʫʧʘʣʠ ʧʨʦʪʠ ɹʨʝʢʩʽʪʫ ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʤʝʜʽʘʧʨʦʩʪʦʨʽ 

ʉʧʦʣʫʯʝʥʦʛʦ ʂʦʨʦʣʽʚʩʪʚʘ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 2016 ï 2020 ʨʨ. ʎʝ ʩʧʨʠʷʣʦ ʾʭ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʪʘ ʚʪʷʛʫʚʘʥʥʶ ʰʠʨʦʢʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ɹʨʠʪʘʥʽʾ ʚ ʤʘʩʦʚʠʡ ʨʫʭ 

ʧʨʦʪʝʩʪʫ ʧʨʦʪʠ ʚʠʭʦʜʫ ʢʨʘʾʥʠ ʟ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ.  
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ʌʆʈʄʋɺɸʅʅʗ ʂʃʖʏʆɺʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ɺ ʋʄʆɺɸʍ 

ɯʅʂʃʖɿʀɺʅʆɰ ʆʉɺɯʊʀ 

 

ʎʠʤʙʘʣ ʆʣʴʛʘ ɯʚʘʥʽʚʥʘ, 

ʜʠʨʝʢʪʦʨ ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʛʦ ʣʽʮʝʶ ˉ 2 

ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ 

ʃʫʙʝʥʩʴʢʘ ɯʨʠʥʘ ɻʝʦʨʛʽʾʚʥʘ, 

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ 

ʇʝʪʨʦʧʘʚʣʽʩʴʢʦʛʦ ʣʽʮʝʶ ˉ 2 

 

ɺʩʪʫʧ. / Introductions . ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʬʦʨʤʦʶ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʫ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʻ ʽʥʢʣʶʟʠʚʥʘ ʦʩʚʽʪʘ. ʇʨʦʮʝʩ ʽʥʢʣʶʟʠʚʥʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ 

ʚʽʜʧʦʚʽʜʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʝʙʠ ʢʦʞʥʦʾ 

ʜʠʪʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʩʦʮʽʘʣʽʟʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ, ʩʧʦʩʦʙʠ ʾʭ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʩʦʮʽʫʤʦʤ, ʬʦʨʤʫʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʧʝʨʝʜʫʤʦʚʠ 

ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʚ ʩʫʩʧʽʣʴʩʪʚʦ. ʈʘʟʦʤ ʟ̔ ʪʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʽʩʥʦʛʦ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʧʨʦʮʝʩʦʤ ʩʢʣʘʜʥʠʤ ʽ ʪʨʠʚʘʣʠʤ. ɺʽʥ ʧʦʪʨʝʙʫʻ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʧʦʙʫʜʦʚʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʉʘʤʝ ʚʦʥʠ ʩʪʘʥʫʪʴ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʚʠʯʦʢ ʧʨʘʢʪʠʯʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʪʨʫʜʦʚʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ. 

ʉʘʤʘ ʽʥʢʣʶʟʠʚʥʘ ʦʩʚʽʪʘ ʦʧʠʥʠʣʘʩʷ ʚ ʮʝʥʪʨʽ ʧʦʜʽʡ ʪʘ ʩʚʽʜʦʤʦʩʪʽ ʰʠʨʦʢʦʾ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʚ 90-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʧʽʩʣʷ ʢʦʥʬʝʨʝʥʮʽʾ ʖʅɽʉʂʆ ʚ 

ʉʘʣʘʤʘʥʮʽ. ʊʦʜʽ ʤʘʡʞʝ ʩʪʦ ʢʨʘʾʥ ʜʝʢʣʘʨʫʚʘʣʦ ʧʨʘʚʦ ʫʯʥʽʚ ʟʽ ʉʆʇ ʥʘ ʦʩʚʽʪʫ ʚ 

ʰʢʦʣʘʭ ʛʦʣʦʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʪʝʯʽʾ, ʷʢʘ ʤʘʣʘ ʙ ʧʨʠʩʪʦʩʫʚʘʪʠ ʩʚʦʾ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʜʦʩʪʫʧ ʜʦ ʧʦʪʨʝʙ ʮʠʭ ʫʯʥʽʚ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʠʭ ʢʨʘʾʥ ʚʽʜʩʪʦʶʚʘʣʠ ʜʫʤʢʫ, ʱʦ 

ʰʢʦʣʠ ʟ ʽʥʢʣʶʟʠʚʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʙʦʨʦʪʴʙʠ 

ʧʨʦʪʠ ʜʠʩʢʨʠʤʽʥʘʮʽʡʥʠʭ ʧʦʛʣʷʜʽʚ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʨʫʞʥʽʭ ʛʨʦʤʘʜ, ʙʫʜʫʚʘʥʥʷ 

ʥ̔ʢʣʶʟʠʚʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʩʚʽʪʠ ʜʣʷ ʚʩʽʭ. ɽʢʩʧʝʨʪʠ ʚ ʮʴʦʤʫ 

ʧʠʪʘʥʥʽ ʥʘʛʦʣʦʰʫʚʘʣʠ, ʱʦ ʧʨʘʢʪʠʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʽʥʢʣʶʟʽʾ ʤʘʣʠ ʙ ʙʫʪʠ ʥʝ ʣʠʰʝ 

ʟʤʽʥʠ ʚ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤʘʭ ʩʧʝʮʽʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʚʠʢʣʶʯʥʦ ʥʘ ʫʯʥʽʚ 

ʽʟ ʧʝʚʥʠʤ ʪʠʧʦʤ ʽʥʚʘʣʽʜʥʦʩʪʽ, ʘʣʝ, ʧʝʨʝʜʫʩʽʤ, ʤʘʣʠ ʙ ʧʦʣʷʛʘʪʠ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ 
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ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʤʝʪʦʜʽʚ ʫ ʟʚʠʯʘʡʥʠʭ ʰʢʦʣʘʭ.  

ʋʪʽʤ, ʩʫʯʘʩʥʽ ʩʚʽʪʦʚʽ ʥʘʧʨʷʤʠ ʱʦʜʦ ʛʫʤʘʥʽʟʘʮʽʾ, ʜʝʤʦʢʨʘʪʠʟʘʮʽʾ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʩʧʨʠʯʠʥʠʣʠ ʨʝʬʦʨʤʘʮʽʶ ʫʩʪʘʚʣʝʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ ʥʘ ʦʩʚʽʪʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɿʦʢʨʝʤʘ, ʽʥʢʣʶʟʠʚʥʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʨʽʚʥʦʛʦ ʧʨʘʚʘ ʥʘ 

ʦʩʚʽʪʫ ʙʫʜʴ - ʷʢʦʾ ʦʩʦʙʠ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʪʝʨʤʽʥʫ ʽʥʚʘʣʽʜ. 

ʇʨʦʛʨʝʩʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʩʽʭ ʜʽʪʝʡ, ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚ ʜʠʪʠʥʠ ʥʘ 

ʷʢʽʩʥʫ ʦʩʚʽʪʫ. ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʂʘʥʘʜʠ, 

ʉʐɸ, ʷʢʽ ʚʞʝ ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʚʧʨʦʚʘʜʞʫʶʪʴ ʽʥʢʣʶʟʠʚʥʫ ʤʦʜʝʣʴ 

ʦʩʚʽʪʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʚʘʛʦʤʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢ ʜʣʷ ʦʩʽʙ ʟ ̔ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʪʘʢ ʽ ʜʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʦʚʘʛʫ ʜʦ ʦʩʦʙʠʩʪʦʩʪʽ, ʜʦʚʽʨʫ ʜʦ ʥʝʾ, 

ʧʨʠʡʥʷʪʪʷ ʾʾ ʦʩʦʙʠʩʪʽʩʥʠʭ ʮʽʣʝʡ, ʟʘʧʠʪʽʚ ʡ ʽʥʪʝʨʝʩʽʚ; ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʽ ʨʦʟʚʠʪʢʫ ʾʾ ʟʜʽʙʥʦʩʪʝʡ ʽ ʦʙʜʘʨʦʚʘʥʴ, ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʷ 

ʥʘ ʢʦʞʥʦʤʫ ʟ ʚʽʢʦʚʠʭ ʝʪʘʧʽʚ ʜʣʷ ʾʾ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ʈʦʟʢʨʠʪʠ ʷʢ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʫ ʟʘʢʣʘʜʽ 

ʦʩʚʽʪʠ, ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʠʡ ʣʽʮʝʡ ˉ2 ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ ʽʟ 

ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ. ʗʢʽ ʤʝʪʦʜʠʢʠ ʡ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʜʽʪʴʤʠ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. ʇʦʢʘʟʘʪʠ ʷʢ ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʢʪʠʚ 

ʬʦʨʤʫʻ ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʥʘʩʢʨʽʟʥʽ ʚʤʽʥʥʷ ʫ ʩʬʝʨʽ ʽʥʢʣʶʟʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʠʡ ʣʽʮʝʡ 

ˉ2 ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ - ʮʝ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʥʘʜʘʻ ʦʧʪʠʤʘʣʴʥʽ 

ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ ʜʣʷ ʜʽʪʝʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʧʦʪʨʝʙ, ʟʜʽʙʥʦʩʪʝʡ, ʤʦʞʣʠʚʦʩʪʝʡ, 

ʩʪʘʥʫ ʟʜʦʨʦʚ`ʷ, ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ, ʪʘʣʘʥʪʽʚ. ʋ ʥʘʰʦʤʫ ʣʽʮʝʾ ʟʜʦʙʫʚʘʶʪʴ 

ʦʩʚʽʪʫ ʜʚʘʥʘʜʮʷʪʴ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ. ʇʨʦʙʣʝʤʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʢʦʤʬʦʨʪʥʦʛʦ ʥʘʚʯʘʥʥʷ ʮʠʭ ʜʽʪʝʡ ʫ ʟʘʢʣʘʜʽ ʻ ʦʜʥʽʻʶ ʟ 

ʧʨʦʙʣʝʤ, ʥʘʜ ʷʢʦʶ ʧʨʘʮʶʻ ʥʘʰ ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʢʪʠʚ 

ʅʘʰ ʦʩʚʽʪʥʽʡ ʟʘʢʣʘʜ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʠ ʚʩʽʭ ʜʽʪʝʡ, 
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ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ, ʜʣʷ 

ʩʘʤʦʫʪʚʝʨʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʞʠʪʪʷ. ʇʦʨʷʜ ʽʟ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʦʩʚʽʪʥʽʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʽʥʽʮʽʘʪʠʚ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʫʻ 

ʤʦʜʝʣʴ ʽʥʢʣʶʟʠʚʥʦʾ ʦʩʚʽʪʠ ʷʢ ʥʝʚʽʜ'ʻʤʥʘ ʯʘʩʪʠʥʘ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʇʦʻʜʥʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʜʘʻ ʟʤʦʛʫ 

ʢʦʞʥʦʤʫ ʚʯʠʪʝʣʶ ʢʦʨʠʛʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʪʘ ʨʦʟʚʠʪʦʢ ʜʽʪʝʡ, ʬʦʨʤʫʚʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʮʽʥʥʽʩʥʽ ʦʨʽʻʥʪʘʮʽʾ, ʟʙʘʛʘʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʜʦʩʚʽʜ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ. 

ʋ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʘʢʪʫʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʽʥʢʣʶʟʠʚʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʻ ʤʝʪʦʜʠ, ʢʦʪʨʽ ʫʤʦʚʥʦ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ: 

ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʜʦʤʦʩʪʽ (ʙʝʩʽʜʘ, ʜʠʩʧʫʪ, ʣʝʢʮʽʷ, ʧʨʠʢʣʘʜ, ʧʦʷʩʥʝʥʥʷ, 

ʧʝʨʝʢʦʥʘʥʥʷ); ʤʝʪʦʜ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʫʩʧʽʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʦʩʦʙʠʩʪʦʩʪʽ (ʚʧʨʘʚʠ, ʧʨʠʚʯʘʥʥʷ, ʚʠʭʦʚʥʽ ʩʠʪʫʘʮʽʾ, ʧʨʠʢʣʘʜ); ʤʝʪʦʜʠ ʤʦʪʠʚʘʮʽʾ 

ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ (ʚʠʤʦʛʘ, ʛʨʦʤʘʜʩʴʢʘ ʜʫʤʢʘ); ʤʝʪʦʜ ʩʘʤʦʚʠʭʦʚʘʥʥʷ 

(ʩʘʤʦʧʽʟʥʘʥʥʷ, ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ, ʩʘʤʦʨʝʛʫʣʷʮʽʷ); ʤʝʪʦʜʠ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ (ʧʩʠʭʦʣʦʛʽʯʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʘʫʪʦʪʨʝʥʽʥʛ, 

ʩʪʠʤʫʣʷʮʽʡʥʽ ʽʛʨʠ); ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ (ʧʘʪʨʦʥʘʪ, ʩʫʧʨʦʚʽʜ, ʪʨʝʥʽʥʛ, ʤʝʜʽʘʮʽʷ); 

ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɯ. ʇʦʜʣʘʩʠʤ, ʷʢʽ ʚʘʨʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʘʙʦ ʽʥʰʠʭ 

ʧʦʨʫʰʝʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʩʧʽʣʴʥʦʶ ʧʨʠʯʠʥʦʶ. ɼʦ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʢʦʨʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʣʝʞʘʪʴ: ʩʫʙ'ʻʢʪʠʚʥʦ-ʧʨʘʛʤʘʪʠʯʥʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ 

ʟʘʤʽʱʝʥʥʷ, ʤʝʪʦʜ "ʚʠʙʫʭʫ", ʤʝʪʦʜ ʧʨʠʨʦʜʥʠʭ ʥʘʩʣʽʜʢʽʚ ʽ ʪʨʫʜʦʚʠʡ ʤʝʪʦʜ. ʄʠ 

ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʥʝʧʨʠʧʫʩʪʠʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʽʥʢʣʶʟʠʚʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʤʝʪʦʜʠ 

ʝʤʦʮʽʡʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ï ʟʤʘʛʘʥʥʷ, ʟʘʦʭʦʯʝʥʥʷ, ʧʝʨʝʢʦʥʘʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ 

ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʽʥʢʣʶʟʠʚʥʦʤʫ ʚʠʭʦʚʘʥʥʽ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ: ʩʣʦʚʝʩʥʽ (ʙʝʩʽʜʠ, ʨʦʟʧʦʚʽʜʽ); ʥʘʦʯʥʽ 

(ʚʽʨʪʫʘʣʴʥʝ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʾʚ, ʪʝʘʪʨʽʚ, ʢʘʨʪʠʥʥʠʭ ʛʘʣʝʨʝʡ, ʚʠʩʪʘʚʦʢ ʪʘ 

ʢʽʥʦʪʝʘʪʨʽʚ); ʧʨʘʢʪʠʯʥʽ (ʽʛʨʠ, ʧʨʘʮʷ, ʢʦʥʢʫʨʩʠ) ʪʘʢʦʞ ʜʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. 

ɺʠʭʦʚʘʥʥʷ ʜʠʪʠʥʠ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʘ ʚʽʜʪʘʢ ʽ ʡʦʛʦ ʩʦʮʽʘʣʽʟʘʮʽʷ, 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʜʽʷʣʴʥʽʩʪʴ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʻ ʛʦʣʦʚʥʦʶ ʥʘ 

ʧʝʚʥʽʡ ʩʪʘʜʽʾ ʚʠʭʦʚʘʥʥʷ, ʾʾ ʫʤʦʚʥʦ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ ʪʘʢʽ ʬʦʨʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʢʣʶʟʠʚʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʤʫ ʣʽʮʝʾ ˉ2: 

1. ʇʦʟʘʢʣʘʩʥʘ ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ. ʅʘʚʯʘʶʯʠʩʴ ʫ ʣʽʮʝʾ ʜʽʪʠ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʢʣʶʯʘʶʪʴʩʷ ʫ ʟʘʛʘʣʴʥʦʣʽʮʝʡʥʽ ʧʦʟʘʫʨʦʯʥʽ ʟʘʭʦʜʠ: 

ʫʯʘʩʪʴ ʚ ʦʣʽʤʧʽʘʜʘʭ ʽ ʢʦʥʢʫʨʩʘʭ, ʢʦʥʮʝʨʪʘʭ, ʢʦʥʬʝʨʝʥʮʽʷʭ. ɼʦʣʫʯʘʶʪʴʩʷ ʜʦ 

ʫʯʘʩʪʽ ʫ ʩʚʷʪʘʭ (ʉʚʷʪʦ ʄʘʪʝʨʽ, ʉʚʷʪʦ ʩʚʷʪʦʛʦ ʄʠʢʦʣʘʷ, ɺʝʣʠʢʜʝʥʴ, ɼʝʥʴ 

ʅʝʟʘʣʝʞʥʦʩʪʽ, ɼʝʥʴ ʂʦʥʩʪʠʪʫʮʽʾ, ɼʝʥʴ ɺʯʠʪʝʣʷ, ɼʝʥʴ ʢʦʩʤʦʥʘʚʪʠʢʠé) 

2. ʉʧʦʨʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ. ʋ ʣʽʮʝʾ ʧʨʘʮʶʶʪʴ ʛʫʨʪʢʠ ʽ ʩʝʢʮʽʾ, ʫ ʷʢʠʭ ʜʽʪʠ ʟ 

ʦʙʤʝʞʝʥʦʶ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʨʦʟʚʠʚʘʶʪʴ ʩʚʦʾ ʩʧʦʨʪʠʚʥʽ ʟʜʽʙʥʦʩʪʽ. ɺʝʣʠʢʫ ʨʦʣʴ 

ʫ ʚʠʭʦʚʘʥʥʽ ʚʽʜʽʛʨʘʻ ʧʦʟʠʪʠʚʥʠʡ ʧʨʠʢʣʘʜ - ʧʨʠʢʣʘʜʦʤ ʩʪʽʡʢʦʩʪʽ ʽ ʤʫʞʥʦʩʪʽ ʻ 

ʛʝʨʦʾ ʇʘʨʘʦʣʽʤʧʽʘʜʠ. 

3. ʍʫʜʦʞʥʷ ʜʽʷʣʴʥʽʩʪʴ. ɻʫʨʪʢʠ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʡ ʧʨʠʢʣʘʜʥʦʾ 

ʪʚʦʨʯʦʩʪʽ ʜʦʩʪʫʧʥʽ ʫʩʽʤ ʜʽʪʷʤ, ʫʢʣʶʯʝʥʠʭ ʚ ʽʥʢʣʶʟʠʚʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ: 

ʤʘʣʶʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʜʨʽʙʥʦʾ ʤʦʪʦʨʠʢʠ ʨʫʢ ʽ ʧʘʣʴʮʽʚ, ʨʫʭʦʚʽʡ 

ʢʦʦʨʜʠʥʘʮʽʾ ʦʢʘ. ʇʨʠ ʜʦʧʦʤʦʟʽ ʤʘʣʶʚʘʥʥʷ ʜʠʪʠʥʠ ʩʧʨʠʡʤʘʻ ʢʦʣʽʨ, ʬʦʨʤʫ, 

ʚʝʣʠʯʠʥʫ, ʧʦʣʦʞʝʥʥʷ ʧʨʝʜʤʝʪʫ ʫ ʧʨʦʩʪʦʨʽ; ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʟ ʦʨʽˇʘʤʽ ʟʤʝʥʰʫʻʪʴʩʷ 

ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ, ʮʝʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʜʦʧʦʤʘʛʘʻ ʟʘʙʫʪʠ ʙʽʣʴ ʽ ʛʦʨʝ, ʧʽʜʚʠʱʫʻ 

ʩʘʤʦʦʮʽʥʢʫ, ʩʧʨʠʷʻ ʥʘʣʘʛʦʜʞʝʥʥʶ ʜʨʫʞʥʽʭ ʚʽʜʥʦʩʠʥ, ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʚ 

ʢʦʣʝʢʪʠʚʽ. ʇʨʠ ʮʴʦʤʫ ʟʥʠʢʘʻ ʧʦʯʫʪʪʷ ʽʟʦʣʴʦʚʘʥʦʩʪʽ, ʥʘʣʘʛʦʜʞʫʻʪʴʩʷ 

ʩʧʽʣʢʫʚʘʥʥʷ.  

4. ʇʽʜ ʯʘʩ ʯʠʪʘʥʥʷ ʢʥʠʛ ʥʘʡʘʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʚʯʘʣʴʥʽ 

ʥʘʚʠʯʢʠ: ʧʦʚʪʦʨʝʥʥʷ, ʧʝʨʝʢʘʟ, ʚʽʜʛʘʜʫʚʘʥʥʷ ʟʘʛʘʜʦʢ, ʰʚʠʜʢʦʤʦʚʢʠ, ʟʘʫʯʫʚʘʥʥʷ 

ʥʘʧʘʤ'ʷʪʴ. ʂʥʠʛʠ, ʦʩʦʙʣʠʚʦ ʧʨʦ ʜʽʪʝʡ-ʽʥʚʘʣʽʜʽʚ, ʜʫʞʝ ʧʦʪʨʽʙʥʽ, ʷʢ ʟʜʦʨʦʚʠʤ 

ʯʠʪʘʯʘʤ, ʪʘʢ ʽ ʜʽʪʷʤ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ: ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʚʠʭʦʚʫʚʘʪʠ ʫʚʘʛʫ ʡ ʜʦʙʨʦʪʫ ʜʦ ʣʶʜʝʡ, ʫʯʘʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʡ 

ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ. ʎʽʥʥʽʩʥʦ-ʦʨʽʻʥʪʫʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ï ʙʝʩʽʜʠ, ʜʠʩʧʫʪʠ ʱʦʜʦ 

ʧʨʦʙʣʝʤ ʞʠʪʪʷ, ʙʝʩʽʜʠ, ʟʫʩʪʨʽʯʽ ʟ ʮʽʢʘʚʠʤʠ ʣʶʜʴʤʠ, ʨʦʣʴʦʚʽ ʽʛʨʠ ʪʦʱʦ. 

5. ɺʽʣʴʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʷʢ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʷʢ ʚʟʘʻʤʦʜʽʷ, ʧʝʨʝʜʙʘʯʘʻ 

ʧʝʨʝʛʣʷʜ ʽ ʘʥʘʣʽʟ ʢʽʥʦ-ʽ ʚʽʜʝʦʬʽʣʴʤʠ, ʨʝʧʨʦʜʫʢʮʽʾ ʪʚʦʨʽʚ ʚʠʜʘʪʥʠʭ ʭʫʜʦʞʥʠʢʽʚ, 
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ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʯʠʪʘʥʠʭ ʪʚʦʨʽʚ, ʢʥʠʛ, ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʘʫʜʽʦ ʟʘʧʠʩʽʚ, ʚʠʩʪʫʧʠ 

ʟʘʧʨʦʰʝʥʠʭ ʪʘ ʫʯʥʽʚ ʢʣʘʩʫ. ʂʣʘʩʥʘ ʛʦʜʠʥʘ ʷʢ ʦʜʥʘ ʟ ʬʦʨʤ ʧʦʟʘʢʣʘʩʥʦʾ ʚʠʭʦʚʥʦʾ 

ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ ʢʣʘʩʥʦʛʦ ʢʝʨʽʚʥʠʢʘ ʟ ʫʯʥʷʤʠ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʩʦʮʽʘʣʴʥʦʾ 

ʟʨʽʣʦʩʪʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʦʣʝʢʪʠʚʥʠʭ, ʛʨʫʧʦʚʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʟʨʦʩʪʘʻ, ʙʦ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʠʩʪʝʤʽ, ʧʦʚ'ʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʽ ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʅʘʰ ʟʘʢʣʘʜ ʦʩʚʽʪʠ 

ʮʝ ʟʘʢʣʘʜ, ʜʝ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʧʝʜʘʛʦʛʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʩʫʧʨʦʚʽʜ ʫ ʩʬʝʨʽ ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ ʪʘ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ.  

ɻʦʣʦʚʥʘ ʤʝʪʘ ʣʽʮʝʶ ï ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʩʘʤʦʩʪʽʡʥʦ ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʡ ʫʤʽʣʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ. ɼʣʷ ʮʴʦʛʦ ʩʪʚʦʨʝʥʽ ʚʩʽ ʫʤʦʚʠ. ʂʫʪʦʯʦʢ 

ʨʦʜʠʥʥʦʛʦ ʟʘʪʠʰʢʫ ï ʧʨʦʩʪʦ ʚ ʟʘʢʣʘʜʽ ï ʮʝ ʨʝʩʫʨʩʥʘ ʢʽʤʥʘʪʘ ʪʘ ʤʝʜʽʘʪʝʢʘ. ʋ ʥʠʭ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʢʦʤʧôʶʪʝʨ ʜʣʷ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ, ʧʦʜʠʚʠʪʠʩʷ ʧʽʟʥʘʚʘʣʴʥʽ 

ʤʫʣʴʪʠʢʠ, ʧʨʠʛʦʪʫʚʘʪʠ ʾʞʫ. ɸ ʱʝ ï ʚʽʜʧʦʯʠʪʠ ʟʘ ʯʘʰʢʦʶ ʯʘʶ ʪʘ ʧʨʦʩʪʦ 

ʧʦʩʧʽʣʢʫʚʘʪʠʩʷ ʽʟ ʜʨʫʟʷʤʠ.  

ɺʘʞʣʠʚʦʶ ʪʘ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʫ ʥʘʜʘʥʥʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʜʽʪʷʤ ʻ 

ʨʦʙʦʪʘ ʘʩʠʩʪʝʥʪʘ ʚʯʠʪʝʣʷ, ʷʢʠʡ ʪʽʩʥʦ ʩʧʽʚʧʨʘʮʶʻ ʟ ʢʣʘʩʥʠʤ ʢʝʨʽʚʥʠʢʦʤ ʽ 

ʚʯʠʪʝʣʷʤʠ-ʧʨʝʜʤʝʪʥʠʢʘʤʠ. ʈʘʟʦʤ ʽʟ ʘʩʠʩʪʝʥʪʦʤ ʫʯʠʪʝʣʷ ʚʦʥʠ ʛʦʪʫʶʪʴ 

ʤʘʪʝʨʽʘʣʠ ʡ ʦʙʛʦʚʦʨʶʶʪʴ ʟʘʚʜʘʥʥʷ ʡ ʧʣʘʥʠ ʜʣʷ ʫʨʦʢʽʚ ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ. ʎʷ 

ʜʦʧʦʤʦʛʘ ʻ ʩʠʩʪʝʤʘʪʠʯʥʦʶ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʟʦʣʦʛʽʾ, ʫ ʜʽʪʝʡ ʟ ʆʆʇ ʥʝʦʙʭʽʜʥʘ ʧʦʩʪʽʡʥʘ ʧʽʜʪʨʠʤʢʘ 

ʘʩʠʩʪʝʥʪʘ ʚʯʠʪʝʣʷ ʪʘ ʩʪʚʦʨʝʥʥʷ çʩʠʪʫʘʮʽʾ ʫʩʧʽʭʫè. ʎʝ ʥʝʘʙʠʷʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʘ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʜʦʧʦʤʦʛʘ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʢʣʘʩʽ ʟ ʽʥʢʣʶʟʠʚʥʠʤ ʥʘʚʯʘʥʥʷʤ, ʬʽʢʩʫʚʘʥʥʷ ʧʨʦʛʨʝʩʫ ʜʠʪʠʥʠ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ. ɺʽʜ ʽʤʝʥʽ ʜʠʪʠʥʠ ʧʨʦʧʠʩʫʻʤʦ ʚʩʽ ʾʾ ʽʥʪʝʨʝʩʠ, ʟʜʽʙʥʦʩʪʽ, 

ʭʦʙʽ, ʱʦ ʥʝ ʧʦʜʦʙʘʻʪʴʩʷ, ʷʢ ʟʨʫʯʥʦ ʢʦʤʫʥʽʢʫʚʘʪʠ. ʂʦʣʠ ʚʯʠʪʝʣʽ ʟʘʧʦʚʥʶʶʪʴ 

ʧʦʨʪʬʦʣʽʦ, ʚʦʥʠ ʧʦʯʠʥʘʶʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʜʠʪʠʥʠ, ʢʨʘʱʝ 

ʚʽʜʯʫʚʘʪʠ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ. ɼʦ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʜʦʣʫʯʝʥʽ ʚʩʽ 
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ʬʘʭʽʚʮʽ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʜʠʪʠʥʦʶ, ʘ ʪʘʢʦʞ ʙʘʪʴʢʽʚ. ʊʚʦʨʯʠʡ ʧʽʜʭʽʜ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʫʨʦʢʫ ð ʥʘʡʛʦʣʦʚʥʽʰʠʡ ʨʝʩʫʨʩ ʫʯʠʪʝʣʷ. ɼʽʪʠ ʟʜʘʪʥʽ ʚʯʠʪʠʩʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʈʦʙʦʪʘ ʚʩʽʭ ʬʘʭʽʚʮʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʛʦʣʦʚʥʦʾ ʤʝʪʠ ï ʧʽʜʛʦʪʦʚʢʘ ʜʠʪʠʥʠ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʞʠʪʪʷ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʫ 

ʫʚʘʛʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʪʝ, ʱʦʙ ʜʦʧʦʤʦʛʘ ʡ ʧʽʜʪʨʠʤʢʘ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʝʦʙʭʽʜʥʫ, ʽʥʘʢʰʝ ʜʠʪʠʥʘ ʩʪʘʥʝ ʟʘʥʘʜʪʦ ʟʘʣʝʞʥʦʶ ʚʽʜ ʮʽʻʾ 

ʧʽʜʪʨʠʤʢʠ.  

ʋʩʽ ʟʛʘʜʘʥʽ ʚʠʱʝ ʤʝʪʦʜʠ ʽ ʧʨʠʡʦʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʩʧʨʠʷʶʪʴ ʩʪʠʤʫʣʶʚʘʥʥʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʇʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ 

ʧʦʪʨʝʙʘʤʠ ʚ ʽʥʢʣʶʟʠʚʥʦʤʫ ʢʣʘʩʽ ʥʝ ʦʟʥʘʯʘʻ ʧʨʘʮʶʚʘʪʠ ʩʘʤ ʥʘ ʩʘʤ, ʙʝʨʫʯʠ ʥʘ 

ʩʝʙʝ ʫʩʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʦʟʥʘʯʘʻ ʙʫʪʠ ʯʣʝʥʦʤ ʢʦʤʘʥʜʠ, 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʢʦʣʝʛʘʤʠ, ʙʫʪʠ ʧʦʨʘʜʥʠʢʦʤ ʪʘ ʧʘʨʪʥʝʨʦʤ ʫ ʙʘʪʴʢʽʚ. 

ɯʥʢʣʶʟʠʚʥʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʚ ʣʽʮʝʾ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʫʯʥʽ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ ʛʨʫʧʘʤ ʟʘ 

ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʦʢʨʝʤʠʭ ʢʣʘʩʘʭ ʥʘ ʮʽʣʠʡ ʜʝʥʴ ʘʙʦ ʧʽʚ ʜʥʷ. ɺ 

ʽʥʢʣʶʟʠʚʥʦʤʫ ʢʣʘʩʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʚʩʽʭ ʫʯʥʽʚ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʦʥʠ 

ʥʘʚʯʘʣʠʩʷ ʡ ʚʽʜʧʦʯʠʚʘʣʠ ʨʘʟʦʤ. ɯʥʢʣʶʟʠʚʥʝ ʥʘʚʯʘʥʥʷ ʥʝ ʨʦʟʜʽʣʷʻ ʫʯʥʽʚ ʫ ʢʣʘʩʽ. 

ʇʝʨʝʚʘʛʘʤʠ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʚʩʽ ʜʽʪʠ ʦʪʨʠʤʫʶʪʴ 

ʢʦʨʠʩʪʴ ʚʽʜ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɺʦʥʦ ʜʦʟʚʦʣʷʻ ʾʤ: 

- ʨʦʟʚʠʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ʽ ʪʘʣʘʥʪʠ; 

- ʧʨʠʡʤʘʪʠ ʚʩʽʭ ʜʽʪʝʡ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʶ ʰʢʽʣʴʥʫ 

ʩʠʩʪʝʤʫ ʽ ʩʫʩʧʽʣʴʩʪʚʦ; 

- ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʜʦʩʷʛʥʝʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʝʪʠ ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʚ 

ʞʠʪʪʽ ʛʨʦʤʘʜʠ ʪʘ ʾʭʥʴʦʛʦ ʢʣʘʩʫ; 

- ʩʪʚʦʨʶʚʘʪʠ ʜʨʫʞʥʽ ʩʪʦʩʫʥʢʠ ʟ ʽʥʰʠʤʠ ʜʽʪʴʤʠ; 

- ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʦʩʚʽʪʥʽʡ ʟʘʢʣʘʜ, ʛʨʦʤʘʜʫ ʪʘ ʧʦʚʘʞʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʢʣʶʯʝʥʥʷ ʥʘ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʨʽʚʥʽ. 
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ɺʠʩʥʦʚʢʠ./Conclusions. ʅʘʰ ʥʘʧʨʘʮʴʦʚʘʥʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʜʽʪʠ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʚ ʽʥʢʣʶʟʠʚʥʠʭ ʢʣʘʩʘʭ, ʩʪʘʣʠ 

ʧʨʠʭʠʣʴʥʽʰʝ ʩʪʘʚʠʪʠʩʷ ʜʦ ʦʪʦʯʫʶʯʠʭ, ʟʨʽʩ ʾʭ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ, ʟ'ʷʚʠʣʘʩʷ ʤʦʪʠʚʘʮʽʷ ʜʦ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʩʪʘʣʠ ʯʘʩʪʽʰʝ 

ʚʠʷʚʣʷʪʠʩʷ ʧʦʯʫʪʪʷ ʛʦʨʜʦʩʪʽ ʟʘ ʩʝʙʝ ʪʘ ʧʨʦʜʫʢʪ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʡʙʽʣʴʰ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʟʘʣʫʯʝʥʥʷ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʤʦʮʽʡʥʫ ʩʬʝʨʫ ʜʽʪʝʡ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʨʦʟʚʠʪʦʢ ʾʭʥʴʦʾ ʪʚʦʨʯʦʩʪʽ ʪʘ ʬʽʟʠʯʥʠʡ 

ʨʦʟʚʠʪʦʢ. ɿʘʢʣʘʜʦʤ ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʠ ʘʥʘʣʽʟʫ ʟʘʥʷʪʴ, ʨʦʟʢʣʘʜ ʟʘʥʷʪʴ ʟʽ 

ʩʧʝʮʽʘʣʽʩʪʘʤʠ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ. ʇʝʜʘʛʦʛʠ ʪʘ 

ʩʧʝʮʽʘʣʽʩʪʠ ʟʘʢʣʘʜʫ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ ʨʦʟʚʠʪʢʫ 

ʥʘʚʯʘʣʴʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʤʠʩʪʝʮʴʢʦʤʫ ʪʘ ʪʚʦʨʯʦʤʫ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʜʽʪʝʡ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ.  

ʂʦʞʥʘ ʜʠʪʠʥʘ ʟʘ ʧʝʨʽʦʜ çʟʘʣʫʯʝʥʥʷè ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʝʨʝʞʠʣʘ çʚʽʜʯʫʪʪʷ 

ʩʚʦʻʾ ʟʥʘʯʫʱʦʩʪʽ.è ʊʘʢʠʤ ʯʠʥʦʤ, ʫʨʘʭʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ, ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʟʘʟʥʘʯʝʥʦʾ 

ʢʘʪʝʛʦʨʽʾ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʝʜʘʛʦʛʽʚ ʪʘ ʙʘʪʴʢʽʚ ʫʯʥʽʚ, 

ʩʧʽʚʧʨʘʮʶ ʟ ʢʦʤʘʥʜʦʶ ʬʘʭʽʚʮʽʚ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʽ 

ʩʪʚʦʨʶʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʢʦʨʝʢʮʽʡʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʋ ʩʧʨʘʚʜʽ ʽʥʢʣʶʟʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʞʥʘ ʜʠʪʠʥʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʽʪʠ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʧʦʯʫʚʘʻ ʩʝʙʝ ʙʝʟʧʝʯʥʦ ʪʘ ʤʘʻ ʚʽʜʯʫʪʪʷ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʢʦʣʝʢʪʠʚʫ. ʋʯʥʽ ʪʘ ʾʭʥʽ ʙʘʪʴʢʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ, ʘ ʪʘʢʦʞ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʥʠʭ. ɸ ʧʨʘʮʽʚʥʠʢʠ ʟʘʢʣʘʜʫ, 

ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʢʚʘʣʽʬʽʢʘʮʽʶ, ʧʽʜʪʨʠʤʢʫ, ʛʥʫʯʢʽʩʪʴ ʪʘ ʨʝʩʫʨʩʠ, 

ʘʙʠ ʚʠʭʦʚʫʚʘʪʠ, ʟʘʦʭʦʯʫʚʘʪʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʪʨʝʙʠ ʚʩʽʭ ʫʯʥʽʚ, ʙʝʟ ʚʠʥʷʪʢʫ. 
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ɺɸɾʃʀɺɯʉʊʔ ʇʈɸʂʊʀʏʅʆɻʆ ʂʆʄʇʆʅɽʅʊʋ ʇʈʀ ʌʆʈʄʋɺɸʅʅɯ 

ʉʊʀʃɯʉʊʀʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʂʀʊɸʁʉʔʂʆɰ ʄʆɺʀ 

 

ʏʝʢʘʣʽʥ ɯ. ʉ. 

ɸʩʧʽʨʘʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʏʝʨʥʠʰ ɺ. ɺ. 

ɼʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʬʽʣʦʣʦʛ ʧʦʩʪʽʡʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʦʚʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ 

ʚʞʠʚʘʥʥʷ ʤʦʚʠ ʫ ʧʦʙʫʪʽ ʘʙʦ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢ ʤʘʰʠʥʥʠʡ ʧʝʨʝʢʣʘʜ 

ʟʤʽʥʠʚ ʨʦʟʫʤʽʥʥʷ ʧʨʦ ʧʝʨʝʢʣʘʜ ʷʢ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ. ɺʽʜ ʪʝʧʝʨ ʬʽʣʦʣʦʛʠ ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ʟʘʡʤʘʶʪʴʩʷ ʨʝʜʘʛʫʚʘʥʥʷʤ ʽ ʢʦʨʝʛʫʚʘʥʥʷʤ, ʥʽʞ, ʚʣʘʩʥʝ, ʧʝʨʝʢʣʘʜʦʤ. ɿ 

ʮʠʤ ʽ ʧʦʚôʷʟʘʥʝ ʧʠʪʘʥʥʷ ʩʪʠʣʽʩʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʜʘʥʠʭ 

ʪʝʟʘʭ.  

ʄʝʪʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦʾ ʩʪʠʣʽʩʪʠʢʠ ʧʨʠ ʥʘʚʯʘʥʥʽ 

ʩʪʠʣʽʩʪʠʢʠ ʢʠʪʘʡʩʴʢʦʾ ʤʦʚʠ 

ʄʝʪʦʜʠ ʽ ʤʘʪʝʨʽʘʣʠ. ʄʘʪʝʨʽʘʣʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʨʦʙʦʯʽ ʧʨʦʛʨʘʤʠ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʤʝʪʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʘʤʝ ʧʦʥʷʪʪʷ ʩʪʠʣʽʩʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠ ʚʞʠʚʘʥʥʽ ʤʦʚʠ. ʊʘʢ ʧʨʦʬʝʩʽʡʥʠʡ ʧʝʨʝʢʣʘʜʘʯ 

ʧʦʚʠʥʝʥ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʜʣʷ 

ʘʜʝʢʚʘʪʥʦʾ ʽ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʧʝʨʝʜʘʯʽ ʟʤʽʩʪʫ ɻʦʚʦʨʷʯʠ ʧʨʦ ʢʠʪʘʡʩʴʢʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʠʣʽʩʪʠʢʠ, ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʫʥʽʚʝʨʩʘʣʴʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʩʝʨʝʜ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʰʢʽʣ. ʊʦʤʫ ʬʽʣʦʣʦʛ 

ʧʨʠ ʦʚʦʣʦʜʽʥʥʽ ʜʘʥʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ, ʧʦʚʠʥʝʥ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʣʠʰʝ ʪʝʦʨʝʪʠʯʥʽ 

ʟʘʩʘʜʠ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʥʦʾ ʰʢʦʣʠ, ʘ ʡ ʟʜʦʙʫʪʢʠ ʢʠʪʘʡʩʴʢʠʭ ʣʽʥʛʚʽʩʪʽʚ. ʊʘʢ 

ʩʪʠʣʽʩʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʢʠʪʘʡʩʴʢʦʾ ʤʦʚʠ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʚʤʽʥʥʷ ʚʧʨʘʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʪʠʣʽ, ʨʦʟʫʤʽʪʠ ʩʪʠʣʴ ʘʚʪʦʨʘ, ʚʞʠʚʘʪʠ ʜʦʨʝʯʥʽ 

ʩʪʠʣʴʦʚʽ ʟʘʩʦʙʠ. (Oskina N., 2020) ɺʩʽ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʥʘʚʠʯʢʠ ʧʦʪʨʝʙʫʶʪʴ 
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ʩʢʣʘʜʥʦʾ ʩʪʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʪʠʣʽʩʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʊʦʜʽ ʷʢ ʯʝʨʝʟ ʙʨʘʢ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ ʫ 

ʩʫʯʘʩʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʚʠʢʣʘʜʘʯʽ ʟʤʫʰʝʥʽ ʧʦʜʘʚʘʪʠ 

ʩʪʠʣʽʩʪʠʢʫ ʢʠʪʘʡʩʴʢʦʾ ʤʦʚʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʫ ʚʠʛʣʷʜʽ ʣʝʢʮʽʡ, ʱʦʜʦ ʟʘʛʘʣʴʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ. (ʄʘʣʠʥʶʢ, 2022) ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʣʠʰʝ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʜʦʟʚʦʣʠʪʴ ʬʽʣʦʣʦʛʘʤ ʝʬʝʢʪʠʚʥʦ ʚʞʠʚʘʪʠ ʤʦʚʫ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʥʘ 

ʜʠʩʮʠʧʣʽʥʫ ʘʙʦ ʰʫʢʘʪʠ ʰʣʷʭʠ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚ ʽʥʰʽʡ ʩʫʤʽʞʥʽ ʜʠʩʮʠʧʣʽʥʠ. 

ɺʠʩʥʦʚʢʠ ʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʦʩʥʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʘʤʝ ʨʦʟʚʠʪʦʢ 

ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʩʪʠʣʽʩʪʠʢʠ ʢʠʪʘʡʩʴʢʦʾ ʤʦʚʠ ʟ ʫʨʘʭʫʚʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʢʠʪʘʡʩʴʢʦʾ ʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʥʠʭ ʰʢʽʣ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. ʄʘʣʠʥʶʢ ɯ. ɺ. (2022) ʈʦʙʦʯʘ ʧʨʦʛʨʘʤʘ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çʉʪʠʣʽʩʪʠʢʘ ʩʫʯʘʩʥʦʾ ʢʠʪʘʡʩʴʢʦʾ ʤʦʚʠè ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

2. Oskina N. (2020). ʉʪʨʫʢʪʫʨʘ ʢʦʛʥʽʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʪʠʣʽʩʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʽʣʦʣʦʛʽʚ-ʩʠʥʦʣʦʛʽʚ. ɸʢʪʫʘʣʴʥi ʧʠʪʘʥʥʷ 

ʛʫʤʘʥiʪʘʨʥʠʭ ʥʘʫʢ, 202089. 
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ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʐʂɯʃʔʅʆɰ ɯʉʊʆʈʀʏʅʆɰ ʆʉɺɯʊʀ ɺ 

ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 

 

ʐʤʘʪ ʅʘʪʘʣʽʷ ʄʠʭʘʡʣʽʚʥʘ, 

ʚʯʠʪʝʣʴ ʽʩʪʦʨʽʾ ʪʘ ʧʨʘʚʦʟʥʘʚʩʪʚʘ, 

ʩʧʝʮʽʘʣʽʩʪ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ʟʚʘʥʥʷ çʉʪʘʨʰʠʡ ʚʯʠʪʝʣʴè 

ʂʦʣʦʥʪʘʾʚʩʴʢʠʡ ʣʽʮʝʡ 

ʂʨʘʩʥʦʢʫʪʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ 

ɹʦʛʦʜʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ, ʷʢʘ ʥʘʙʫʣʘ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʘʢʪʫʘʣʽʟʫʚʘʣʠʩʷ ʚʠʢʣʠʢʠ ʜʦ ʚʩʽʭ ʩʬʝʨ ʞʠʪʪʷ ʢʨʘʾʥʠ, 

ʟʦʢʨʝʤʘ, ʽ ʜʦ ʰʢʽʣʴʥʦʾ ʽʩʪʦʨʠʯʥʦʾ ʦʩʚʽʪʠ. ʋ ʩʪʘʥʽ ʚʽʡʥʠ ʟʥʘʥʥʷ ʟ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʽʩʪʦʨʽʾ ʻ ʥʘʰʦʶ ʟʙʨʦʻʶ, ʬʫʥʜʘʤʝʥʪʦʤ ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʘ ʩʠʤʚʦʣʦʤ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʫʚʝʨʝʥʽʪʝʪʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʟʘʛʦʩʪʨʠʣʦʩʷ ʰʠʨʦʢʝ ʢʦʣʦ ʧʨʦʙʣʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʾʟ ʰʢʽʣʴʥʦʶ ʽʩʪʦʨʠʯʥʦʶ ʦʩʚʽʪʦʶ, ʪʦʤʫ ʽʩʪʦʨʽʷ ʷʢ ʥʽʢʦʣʠ ʧʦʪʨʝʙʫʻ ʥʝ 

ʪʽʣʴʢʠ ʩʫʯʘʩʥʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ, ʘ ʡ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ, ʜʽʻʚʦʛʦ 

ʨʝʬʦʨʤʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʙʣʝʤ ʰʢʽʣʴʥʦʾ 

ʽʩʪʦʨʠʯʥʦʾ ʦʩʚʽʪʠ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʙʣʝʤʘʤ ʬʦʨʤʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʽʩʪʦʨʠʯʥʦʾ 

ʦʩʚʽʪʠ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. ʉʝʨʝʜ ʥʠʭ ʻ 

ʅ. ɻʫʧʘʥ, ɻ. ʗʢʦʚʝʥʢʦ, ʆ. ʋʜʦʜ, ɻ. ʂʘʩʴʷʥʦʚ, ɺ. ʄʠʩʘʥ, ʗ. ɻʨʠʮʘʢ, 

ɺ. ʂʨʘʚʯʝʥʢʦ, ʆ. ʉʦʢʠʨʢʦ, ʆ. ʇʦʤʝʪʫʥ, ʃ. ʏʫʧʨʽʡ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚʽʜ 2 ʛʨʫʜʥʷ 

2022 ʨ. ˉ 1090 ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪ ʂʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʽʩʪʦʨʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʩʠʩʪʝʤʽ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʋ ʯʝʨʚʥʽ 2023 ʨʦʢʫ 

ʧʨʦʻʢʪ ʙʫʚ ʚʠʥʝʩʝʥʠʡ ʥʘ ʛʨʦʤʘʜʩʴʢʝ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʪʝ ʙʘʛʘʪʦ ʧʠʪʘʥʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʱʦʜʦ ʤʝʭʘʥʽʟʤʫ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʂʦʥʮʝʧʮʽʾ ʪʘ ʾʾ ʚʪʽʣʝʥʥʷ. ɺʘʞʣʠʚʦ, 

ʱʦʙ ʥʦʚʘ ʂʦʥʮʝʧʮʽʷ ʚʠʨʽʰʠʣʘ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʰʢʽʣʴʥʦʾ ʽʩʪʦʨʠʯʥʦʾ ʦʩʚʽʪʠ ʽ 
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ʥʝ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʯʝʨʛʦʚʫ ʥʝʜʦʩʢʦʥʘʣʫ ʨʝʬʦʨʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɯʩʪʦʨʠʯʥʽ ʟʥʘʥʥʷ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ ʬʘʢʪʽʚ (ʧʦʜʽʾ, ʷʚʠʱʘ, ʧʨʦʮʝʩʠ) ʪʘ ʪʝʦʨʽʾ (ʪʣʫʤʘʯʝʥʥʷ, 

ʘʥʘʣʽʟ, ʦʮʽʥʢʘ, ʪʦʱʦ). ʇʨʠ ʮʴʦʤʫ ʬʘʢʪʠ  ̒ ʦʙôʻʢʪʠʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʽʩʪʦʨʽʾ 

(ʚʢʘʟʫʶʪʴ ʥʘ ʯʘʩ, ʤʽʩʮʝ ʪʘ ʩʫʙôʻʢʪʽʚ ʧʦʜʽʡ), ʘ ʪʝʦʨʽʷ ï ʙʫʣʘ,  ̒  ̔ʟʘʣʠʰʘʻʪʴʩʷ 

ʩʫʙôʻʢʪʠʚʥʦʶ ʾʾ ʩʪʦʨʦʥʦʶ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʪʝʦʨʽʾ ʧʦʣʷʛʘʻ ʫ ʧʦʷʩʥʝʥʥʽ ʬʘʢʪʽʚ, 

ʷʢʽ ʯʘʩʪʦ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ (ʧʦʣʽʪʠʯʥʠʭ, ʥʘʫʢʦʚʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 

ʪʦʱʦ), ʥʘʜʘʶʪʴ ʽʩʪʦʨʠʯʥʦʤʫ ʟʥʘʥʥʶ ʽʥʘʢʰʦʛʦ ʟʤʽʩʪʫ. ɹʽʣʴʰʽʩʪʴ ʽʩʪʦʨʠʯʥʠʭ 

ʧʦʜʽʡ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ. ɯ ʪʦʜʽ, ʢʦʣʠ ʮʠʭ ʜʞʝʨʝʣ 

ʤʘʣʦ, ʱʦʙ ʚʽʜʪʚʦʨʠʪʠ ʧʦʚʥʫ ʢʘʨʪʠʥʫ, ʟôʷʚʣʷʶʪʴʩʷ ʚʝʨʩʽʾ, ʧʨʠʧʫʱʝʥʥʷ, ʷʢʽ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʽʩʪʦʨʠʯʥʽ ʤʽʬʠ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʜʝʙʽʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʟʘʩʽʙ ʚʧʣʠʚʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ. ʉʘʤʝ ʮʝ 

ʯʘʩʪʦ ʩʪʘʻ ʦʜʥʠʤ ʟ ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʥʝ ʧʨʦʩʪʦ ʚʠʢʨʠʚʣʷʻ ʧʦʜʽʾ 

ʯʠ ʬʘʢʪʠ, ʘ ʡ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʟʘʛʨʦʞʫʚʘʪʠ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ. 

ʋ ʰʢʽʣʴʥʽʡ ʽʩʪʦʨʽʾ ʜʦʤʽʥʫʶʪʴ ʩʫʙôʻʢʪʠʚʥʽ ʯʠʥʥʠʢʠ, ʘʜʞʝ ʧʨʦʛʨʘʤʠ, 

ʧʽʜʨʫʯʥʠʢʠ ï ʨʦʙʦʪʘ ʦʢʨʝʤʠʭ ʘʙʦ ʛʨʫʧʠ ʘʚʪʦʨʽʚ, ʪʦʤʫ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ, ʬʫʥʢʮʽʾ 

ʚʠʟʥʘʯʘʶʪʴ ʦʢʨʝʤʽ ʩʫʙôʻʢʪʠ. ɯ ʭʦʯʘ ʚʽʜ ʩʫʙôʻʢʪʠʚʽʟʤʫ ʚ ʰʢʽʣʴʥʽʡ ʽʩʪʦʨʽʾ ʥʽʜʝ ʥʝ 

ʜʽʪʠʩʷ, ʚʘʨʪʦ ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʨʦʙʦʪʽ ʟ ʽʩʪʦʨʠʯʥʠʤʠ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ. 

ɺʘʞʣʠʚʦ ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʧʨʘʮʶʚʘʪʠ ʟ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ. ʃʠʰʝ 

ʪʦʜʽ ʤʦʞʥʘ ʧʦʟʙʫʪʠʩʷ ʥʘʚôʷʟʫʚʘʥʴ, ʚʠʢʨʠʚʣʝʥʴ ʽʥʬʦʨʤʘʮʽʾ  ̔ʤʘʥʽʧʫʣʷʮʽʡ. 

ʐʢʽʣʴʥʘ ʽʩʪʦʨʠʯʥʘ ʦʩʚʽʪʘ ʥʽʷʢ ʥʝ ʤʦʞʝ ʚʽʜʽʡʪʠ ʚʽʜ ʨʘʜʷʥʩʴʢʠʡ ʧʽʜʭʦʜʽʚ. 

ʏʠʥʥʽ ʧʨʦʛʨʘʤʠ ʧʨʦʜʦʚʞʫʶʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʧʦʩʪʢʦʣʦʥʽʘʣʴʥʠʡ ʧʦʛʣʷʜ ʥʘ 

ʽʩʪʦʨʽʶ ʋʢʨʘʾʥʠ (ʮʝ ʩʪʦʩʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʪʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʽʩʪʦʨʽʻʶ ʈʫʩʠ 

ʋʢʨʘʾʥʠ, ʢʦʟʘʮʴʢʦʾ ʜʦʙʠ, ʧʝʨʽʦʜʦʤ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ). ʑʝ ʜʦʩʽ ʚʽʜʯʫʚʘʻʪʴʩʷ 

ʤʽʬʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʨʦʟʤʠʪʽʩʪʴ ʪʨʘʢʪʫʚʘʥʴ, ʫʟʘʣʝʞʥʝʥʽʩʪʴ ʚʽʜ ʨʘʜʷʥʩʴʢʠʭ ʽ 

ʨʦʩʽʡʩʴʢʠʭ ʥʘʨʘʪʠʚʽʚ. ʊʘʢʦʞ ʤʠ ʧʝʨʝʡʥʷʣʠ ʩʪʘʨʽ ʧʽʜʭʦʜʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʭʨʦʥʦʣʦʛʽʯʥʦ-ʪʝʤʘʪʠʯʥʠʡ 

ʧʨʠʥʮʠʧ. ʉʘʤʝ ʟʘʨʘʟ ʥʘ ʯʘʩʽ ʮʝ ʟʤʽʥʠʪʠ. 

ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʰʢʽʣʴʥʦʾ ʽʩʪʦʨʽʾ ʜʽʡʩʥʦ ʟʘʙʘʛʘʪʦ 

ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ, ʨʦʟʫʤʽʥʥʷ, ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ. ʋʧʨʦʜʦʚʞ 1998-2017 ʨʦʢʽʚ ʙʫʣʠ 
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ʩʧʨʦʙʠ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʣʝ ʩʫʪʪʻʚʠʭ ʪʘ ʛʦʣʦʚʥʝ 

ʜʽʻʚʠʭ ʟʤʽʥ ʪʘʢ  ̔ʥʝ ʚʽʜʙʫʣʦʩʷ. ʅʘʡʙʽʣʴʰʝ ʧʝʨʝʥʘʩʠʯʝʥʦʩʪʽ ʪʘ ʥʝʟʨʦʟʫʤʽʣʦʩʪʽ 

ʚʽʜʯʫʚʘʶʪʴ ʫʯʥʽ 8-9 ʢʣʘʩʽʚ. ɯ ʮʝ ʥʝ ʜʠʚʥʦ, ʙʦ ʥʝʤʦʞʣʠʚʦ ʧʽʜʣʽʪʢʘʤ 14-15 ʨʦʢʽʚ 

ʟʘ ʦʜʠʥ ʫʨʦʢ ʟʘʩʚʦʾʪʠ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ 9 ʢʣʘʩʫ 

ʚʘʨʪʦ ʙʫʣʦ ʙ ʚʩʝ ʞ ʪʘʢʠ ʧʝʨʝʛʣʷʥʫʪʠ ʭʨʦʥʦʣʦʛʽʯʥʽ ʚʠʤʽʨʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʽ  ̒ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʇʨʠ ʮʴʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʙʫʣʦ ʙ ʚʠʚʯʘʪʠ ʜʝʪʘʣʴʥʦ ʣʠʰʝ ʦʢʨʝʤʽ ʪʝʤʠ, ʷʢʽ 

ʤʘʣʠ ʚʧʣʠʚ ʥʘ ʧʦʜʘʣʴʰʫ ʜʦʣʶ ʥʘʨʦʜʫ, ʧʨʠʚʝʣʠ ʜʦ ʧʝʚʥʠʭ ʟʤʽʥ ʯʠ ʚʠʟʥʘʯʘʣʠ 

ʥʦʚʽ ʧʨʽʦʨʠʪʝʪʠ. ɯʥʰʠʡ ʞʝ ʤʘʪʝʨʽʘʣ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʦʛʣʷʜʦʚʦ, ʥʝ 

ʜʝʪʘʣʽʟʫʶʯʠ, ʙʦ ʩʘʤʝ ʚʽʜ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʫʯʥʽ ʛʫʙʣʷʪʴʩʷ ʡ ʚʘʞʢʦ ʟʘʧʘʤôʷʪʦʚʫʶʪʴ 

ʤʘʪʝʨʽʘʣ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʰʢʽʣʴʥʦʾ ʽʩʪʦʨʠʯʥʦʾ 

ʦʩʚʽʪʠ ʻ ʧʦʢʘʟʘʪʠ ʤʽʩʮʝ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ ʢʦʥʪʝʢʩʪʽ ʚʩʝʩʚʽʪʥʴʦʾ ʽʩʪʦʨʽʾ. 

ɺʢʣʶʯʝʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʽʩʪʦʨʽʾ ʚ ʻʚʨʦʧʝʡʩʴʢʫ ʽ ʩʚʽʪʦʚʫ ʻ ʢʦʥʯʝ ʥʝʦʙʭʽʜʥʦʶ 

ʪʘʢʦʞ ʟ ʦʛʣʷʜʫ ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʷʩʥʠʪʠ ʥʠʟʢʫ ʷʚʠʱ ʫ ʚʽʜʨʠʚʽ ʚʽʜ ʟʘʛʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʉʘʤʝ ʪʦʤʫ ʟʛʽʜʥʦ ʟ ʦʧʠʪʫʚʘʥʥʷʤ ʫ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʧʝʜʘʛʦʛʠ 

ʧʽʜʪʨʠʤʫʶʪʴ ʽʜʝʶ ʦʙôʻʜʥʘʥʥʷ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ (ʽʩʪʦʨʽʷ ʋʢʨʘʾʥʠ ʪʘ ʚʩʝʩʚʽʪʥʷ 

ʽʩʪʦʨʽʷ) ʚ ʻʜʠʥʠʡ ʢʫʨʩ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʂʦʥʮʝʧʮʽʾ ʰʢʽʣʴʥʦʾ ʽʩʪʦʨʠʯʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʜʠʥ ʥʘ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʫ ʽʩʪʦʨʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʙʫʣʦ ʙ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ, ʪʚʦʨʯʠʭ ʧʨʦʻʢʪʽʚ. ʎʝ ʜʘʣʦ ʙ ʟʤʦʛʫ ʫʯʥʷʤ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ, ʧʨʠ ʮʴʦʤʫ ʥʘʚʯʘʶʯʠʩʴ 

ʘʥʘʣʽʟʫʚʘʪʠ, ʦʙʛʦʚʦʨʶʚʘʪʠ, ʪʘʢ ʷʢ ʟʘʫʯʫʚʘʥʥʷ ʡ ʧʝʨʝʢʘʟʫʚʘʥʥʷ ʪʝʢʩʪʽʚ ʚʞʝ ʥʝ ʻ 

ʘʢʪʫʘʣʴʥʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʘʚʪʦʨʩʴʢʘ ʤʦʜʝʣʴ ʪʨʘʢʪʫʚʘʥʥʷ ʽʩʪʦʨʽʾ ʧʝʨʝʪʚʦʨʠʣʘʩʷ 

ʙ ʥʘ ʥʦʚʫ ʤʦʜʝʣʴ, ʜʝ ʙʫʣʦ ʙ ʤʘʢʩʠʤʫʤ ʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʫʯʘʩʥʘ ʦʩʚʽʪʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ, ʧʽʜʨʫʯʥʠʢ ʟʘʣʠʰʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʟʘʩʦʙʦʤ ʰʢʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʐʢʽʣʴʥʘ ʽʩʪʦʨʠʯʥʘ ʦʩʚʽʪʘ ʤʘʻ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚ ʧʽʜʛʦʪʦʚʮʽ ʷʢʽʩʥʠʭ 

ʧʽʜʨʫʯʥʠʢʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʏʘʩʪʦ ʚʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ ʚ ʧʽʜʨʫʯʥʠʢʘʭ 
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ʥʝʟʨʦʟʫʤʽʣʠʡ ʜʣʷ ʫʯʥʷ-ʧʽʜʣʽʪʢʘ, ʮʝ ʚʠʢʣʠʢʘʥʦ ʪʠʤ, ʱʦ ʫʢʣʘʜʘʯʘʤʠ ʧʽʜʨʫʯʥʠʢʽʚ 

ʧʝʨʝʚʘʞʥʦ ʻ ʚʯʝʥʽ. ɯ ʷʢʱʦ ʜʣʷ ʥʠʭ ʻ ʚʩʝ ʟʨʦʟʫʤʽʣʦ ʽ ʣʝʛʢʦ, ʪʦ ʫʯʥʽ ʛʫʙʣʷʪʴʩʷ. 

ɼʦʮʽʣʴʥʦ ʙ ʙʫʣʦ ʯʘʩʪʽʰʝ ʟʘʣʫʯʘʪʠ ʜʦ ʥʘʧʠʩʘʥʥʷ ʧʽʜʨʫʯʥʠʢʽʚ ʚʯʠʪʝʣʽʚ-ʧʨʘʢʪʠʢʽʚ 

ʪʘ ʧʩʠʭʦʣʦʛʽʚ, ʷʢʽ ʨʦʟʫʤʽʶʪʴ ʩʫʯʘʩʥʠʭ ʜʽʪʝʡ, ʱʦ ʜʘʣʦ ʙ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʘ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. ʅʝ ʤʝʥʰ 

ʚʘʞʣʠʚʠʤ ʙʫʣʦ ʙ ʩʪʚʦʨʠʪʠ ʻʜʠʥʠʡ ʜʝʨʞʘʚʥʠʡ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ ʨʝʩʫʨʩ, ʷʢʠʡ 

ʙʠ ʤʽʩʪʠʚ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʨʽʘʣʠ. ɹʦ ʧʦʩʪʽʡʥʽ ʩʢʘʢʘʥʥʷ ʤʽʞ 

ʟʤʽʩʪʦʤ, ʤʝʪʦʜʘʤʠ, ʧʨʠʡʦʤʘʤʠ, ʩʘʡʪʘʤʠ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʪʝ, ʱʦ ʫʯʥʽ ʥʝ 

ʟʘʩʚʦʶʶʪʴ ʤʘʪʝʨʽʘʣ. 

ɺʠʩʥʦʚʢʠ. ɯʩʪʦʨʽʷ ʚ ʰʢʦʣʽ ï ʦʜʥʦʟʥʘʯʥʦ ʚʘʞʣʠʚʠʡ ʧʨʝʜʤʝʪ, ʘʜʞʝ ʚʽʥ ʧʨʦ 

ʥʘʰʫ ʥʘʮʽʦʥʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ, ʧʨʦ ʥʘʰʫ ʙʘʛʘʪʦʚʽʢʦʚʫ ʙʦʨʦʪʴʙʫ ʟʘ 

ʥʝʟʘʣʝʞʥʽʩʪʴ, ʧʨʦ ʥʘʰʝ ʤʽʩʮʝ ʚ ʩʚʽʪʽ. ʇʨʦʙʣʝʤʠ ʟ ʟʘʩʚʦʻʥʥʷʤ ʫʯʥʷʤʠ 

ʽʩʪʦʨʠʯʥʠʭ ʟʥʘʥʴ, ʟ ʧʝʨʝʥʘʩʠʯʝʥʽʩʪʶ ʰʢʽʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʛʦʜʠʥ, ʥʝʜʦʩʢʦʥʘʣʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʽʜʨʫʯʥʠʢʘʤʠ, ʟ ʩʪʘʨʠʤʠ 

ʨʘʜʷʥʩʴʢʠʤʠ ʧʽʜʭʦʜʘʤʠ ʱʦʜʦ ʚʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʧʨʦʩʪʦ 

ʛʘʣʴʤʫʶʪʴ, ʘ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʥʘʜʘʥʥʷ ʷʢʽʩʥʠʭ ʟʥʘʥʴ ʟ ʽʩʪʦʨʽʾ. ʊʦʞ ʟʤʽʥʠ 

ʧʦʪʨʽʙʥʽ, ʘʣʝ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʚʠʚʘʞʝʥʽ ʡ ʟʨʦʟʫʤʽʣʽ.  

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʫʨʩʫ ʽʩʪʦʨʽʾ ʚ ʰʢʦʣʽ ʧʦʪʨʽʙʥʦ: ʦʩʪʘʪʦʯʥʦ ʚʽʜʽʡʪʠ ʚʽʜ 

ʨʘʜʷʥʩʴʢʠʭ ʧʽʜʭʦʜʽʚ ʫ ʚʩʽʭ ʾʭ ʧʨʦʷʚʘʭ; ʧʝʨʝʛʣʷʥʫʪʠ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, 

ʧʦʟʙʫʪʠʩʷ ʧʝʨʝʥʘʩʠʯʝʥʦʩʪʽ ʪʘ ʥʝʟʨʦʟʫʤʽʣʦʩʪʽ; ʚʽʜʦʙʨʘʟʠʪʠ ʤʽʩʮʝ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʚ ʢʦʥʪʝʢʩʪʽ ʚʩʝʩʚʽʪʥʴʦʾ ʽʩʪʦʨʽʾ, ʱʦ ʧʦʣʝʛʰʠʣʦ ʙ ʩʧʨʠʡʥʷʪʪʷ ʡ ʨʦʟʫʤʽʥʥʷ ʧʝʚʥʠʭ 

ʧʨʦʮʝʩʽʚ; ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʟ ʽʩʪʦʨʽʾ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʷʢʘ ʙ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʽ 

ʟʤʝʥʰʫʚʘʣʘ ʤʘʥʽʧʫʣʷʪʠʚʥʠʡ ʚʧʣʠʚ; ʩʪʚʦʨʠʪʠ ʥʦʚʝ ʩʫʯʘʩʥʝ ʽʩʪʦʨʠʯʥʝ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʷʢʽʩʥʠʤʠ ʧʽʜʨʫʯʥʠʢʘʤʠ, ʚʨʘʭʦʚʫʶʯʠ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʪʘ ʚʽʢʦʚʽ ʯʠʥʥʠʢʠ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʣʫʯʠʚʰʠ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʝʜʘʛʦʛʽʚ 

ʧʨʘʢʪʠʢʽʚ ʪʘ ʧʩʠʭʦʣʦʛʽʚ.  

ʅʘʰʝ ʟʘʚʜʘʥʥʷ ï ʩʬʦʨʤʫʚʘʪʠ ʤʠʩʣʷʯʝ, ʜʫʤʘʶʯʝ ʧʦʢʦʣʽʥʥʷ ʤʦʣʦʜʽ, ʷʢʝ 

ʚʤʽʻ ʘʥʘʣʽʟʫʚʘʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʩʧʽʚʩʪʘʚʣʷʪʠ, ʬʦʨʤʫʣʶʚʘʪʠ 

ʚʣʘʩʥʫ ʜʫʤʢʫ ʡ ʚʽʜʩʪʦʶʚʘʪʠ ʾʾ, ʷʢʝ ʨʦʟʫʤʽʻ ʡ ʤʦʞʝ ʜʘʪʠ ʦʮʽʥʢʫ ʧʦʜʽʷʤ ʽ ʷʚʠʱʘʤ. 
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ɼʣʷ ʮʴʦʛʦ ʚ ʽʩʪʦʨʽʾ ʤʘʻ ʙʫʪʠ ʤʘʢʩʠʤʫʤ ʜʞʝʨʝʣ, ʱʦʙ ʽʩʪʦʨʽʷ ʥʝ ʧʝʨʝʪʚʦʨʶʚʘʣʘʩʷ 

ʥʘ ʤʘʥʽʧʫʣʷʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚ ʨʫʢʘʭ ʚʦʨʦʛʘ. ʃʠʰʝ ʪʦʜʽ ʟʥʘʥʥʷ ʟ ʰʢʽʣʴʥʦʾ 

ʽʩʪʦʨʽʾ ʜʦʧʦʤʦʞʫʪʴ ʟʘʩʚʦʾʪʠ ʧʦʤʠʣʢʠ ʤʠʥʫʣʦʛʦ ʡ ʥʝ ʧʦʚʪʦʨʶʚʘʪʠ ʾʭ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. 
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ʋɼʂ 316.6 

ʈʆɿɺʀʊʆʂ ʈɽʌʃɽʂʉʀɺʅʆɻʆ ʄʀʉʃɽʅʅʗ ʄɸʁɹʋʊʅʔʆɻʆ 

ʇʈɸʂʊʀʏʅʆɻʆ ʇʉʀʍʆʃʆɻɸ ɼʃʗ ɽʌɽʂʊʀɺʅʆɻʆ ɺʀʈɯʐɽʅʅʗ 

ʇɯɼʃɯʊʂʆɺʀʍ ʇʈʆɹʃɽʄ 

 

ʃʦʙʘʥʦʚʘ ʆʣʴʛʘ 

ʤʘʛʽʩʪʨʘʥʪʢʘ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʄʘʢʘʨʝʥʢʦ ʅ. ʄ., 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʂɼʇʋ 

 

ɸʥʦʪʘʮʽʷ: ʫ ʩʪʘʪʪʽ ʜʦʚʝʜʝʥʦ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ; ʚʠʟʥʘʯʝʥʦ ʩʝʥʟʠʪʠʚʥʠʡ 

ʧʝʨʽʦʜ ʜʣʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ (ʩʪʫʜʝʥʪʩʪʚʦ); ʚʠʦʢʨʝʤʣʝʥʦ ʬʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ; ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʬʣʝʢʩʽʷ, ʨʝʬʣʝʢʪʠʚʥʽʩʪʴ, ʨʝʬʣʝʢʩʠʚʥʝ ʤʠʩʣʝʥʥʷ, 

ʧʽʜʣʽʪʢʦʚʽ ʧʨʦʙʣʝʤʠ, ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

 

ʇʨʦʬʝʩʽʡʥʘ ʨʝʬʣʝʢʩʽʷ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ ʻ ʢʨʠʪʝʨʽʻʤ ʧʨʦʬʝʩʽʡʥʦʾ 

ʟʨʽʣʦʩʪʽ. ʉʝʥʟʠʪʠʚʥʠʤ ʧʝʨʽʦʜʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʪʠʚʥʦʩʪʽ, ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ (ʥʘ ʧʝʨʝʢʦʥʘʥʥʷ ʃ. ɹʦʥʜʘʨ, ʅ. ɯʩʭʘʢʦʚʦʾ) ʻ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʦʤʫ 

ʦʩʚʽʪʥʴʦʤʫ ʟʘʢʣʘʜʽ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ: 

- ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʤ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʩʧʨʠʡʤʘʥʥʷ ʮʽʥʥʽʩʥʠʭ 

ʦʨʽʻʥʪʘʮʽʡ, ʩʝʥʩʽʚ, ʤʦʪʠʚʽʚ ʤʘʙʫʪʥʴʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ; ʘʢʪʫʘʣʽʟʘʮʽʶ 

ʡʦʛʦ ʩʤʠʩʣʦʚʠʭ ʧʝʨʝʞʠʚʘʥʴ; 

- ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʩʠʭʦʣʦʛʘ; 

- ʫʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʬʦʨʤ ʪʘ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʜʦʩʚʽʜʽ; 

- ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʬʦʨʤ ʽ ʜʞʝʨʝʣ ʦʩʚʽʪʠ ʟʘʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʩʪʦʨʫ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ; 

- ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʤʦʪʠʚʘʮʽʾ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʙʫʪʥʴʦʛʦ 

ʬʘʭʽʚʮʷ [1]. 

ʃ. ɺʠʛʦʪʩʴʢʠʡ ʟʘʟʥʘʯʘʚ, ʱʦ ʜʦʚʽʣʴʥʽʩʪʴ ʷʢ ʫ ʚʠʱʠʭ ʧʩʠʭʽʯʥʠʭ ʬʫʥʢʮʽʷʭ, 

ʪʘʢ ʽ ʫ ʚʽʜʥʦʰʝʥʝʥʥʽ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ ʫ ʮʽʣʦʤʫ, ʧʦʚôʷʟʘʥʘ ʧʝʨʰ ʟʘ ʚʩʝ ʟ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʥʘʤʽʨʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʦʚʦʣʦʜʽʥʥʷ ʩʚʦʻʶ ʜʽʷʣʴʥʽʩʪʶ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ɸ. ʂʘʨʧʦʚ ʚʚʘʞʘʻ, ʱʦ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦʾ çʛʘʣʫʟʽ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴè 

ʨʝʬʣʝʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʬʦʨʤʫʻ ʤʝʞʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʻʾ 

ʩʠʩʪʝʤʠ ʧʩʠʭʽʢʠ, ʻ ʧʦʢʘʟʥʠʢʦʤ ʘʜʘʧʪʠʚʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪ-ʩʫʙôʻʢʪʥʦʛʦ ʪʠʧʫ [2].  

ʈʝʬʣʝʢʩʠʚʥʝ ʤʠʩʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ, ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʜʦ ʨʦʙʦʪʠ 

ʟ ʧʽʜʣʽʪʢʦʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʨʝʬʣʝʢʩʠʚʥʦʾ ʧʦʟʠʮʽʾ, ʪʽʻʾ 

ʩʠʩʪʝʤʠ ʫʩʪʘʥʦʚʦʢ, ʤʦʪʠʚʽʚ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʠʤʠ ʚʦʥʘ ʢʝʨʫʻʪʴʩʷ ʫ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʨʝʬʣʝʢʩʠʚʥʘ ʧʦʟʠʮʽʷ ʧʩʠʭʦʣʦʛʘ ʧʝʨʝʜʙʘʯʘʻ: 

ʢʨʠʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʧʦʩʪʽʡʥʝ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʩʘʤʦʨʦʟʚʠʪʢʫ; ʫʩʪʘʥʦʚʢʫ ʥʘ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʨʦʙʦʪʠ; ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ.  

ʋ ʩʚʽʪʣʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ: ʫ ʙʽʣʴʰʦʩʪʽ ʧʩʠʭʦʣʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʬʣʝʢʩʽʷ ʚʠʩʪʫʧʘʻ ʘʙʦ ʷʢ ʦʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘʙʦ ʷʢ ʬʘʢʪʦʨ ʾʾ ʨʦʟʚʠʪʢʫ. ʃ. ʄʘʩʢʘʣʴʦʚʘ ʘʥʘʣʽʟʫʻ ʤʦʜʝʣʴ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʅ. ʂʫʟʴʤʽʥʦʶ, ʫ ʷʢʽʡ ʨʝʬʣʝʢʩʽʷ ʚʠʩʪʫʧʘʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɼʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʪʘʢʦʾ ʤʦʜʝʣʽ ʧʦʪʨʽʙʥʽ 

ʟʥʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʬʣʝʢʩʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʩʪʝʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʚʭʦʜʷʪʴ ʚ ʾʾ ʩʪʨʫʢʪʫʨʫ. ʊʦʤʫ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ (ʢʨʽʤ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʽ ʫʤʽʥʴ), ʤʘʻ 
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ʩʪʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʦʬʝʩʽʦʥʘʣʘ, ʫ ʫʩʥʦʚʽ ʯʦʛʦ ʣʝʞʠʪʴ ʧʨʦʬʝʩʽʡʥʘ 

ʨʝʬʣʝʢʩʽʷ. ʉʘʤʝ ʧʨʦʬʝʩʽʡʥʘ ʨʝʬʣʝʢʩʽʷ ʻ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠ ʡ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʮʽʣʦʤʫ. 

ɯ. ʄʝʣʴʥʽʯʫʢ, ʜʦʩʣʽʜʞʫʶʯʠ ʨʦʣʴ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʪʘʥʦʚʣʝʥʥʽ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ, ʟʘʟʥʘʯʘʣʘ: ʥʘ ʦʩʪʘʥʥʴʦʤʫ 

ʝʪʘʧʽ ʦʪʨʠʤʘʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʤʘʡʙʫʪʥʽʡ ʬʘʭʽʚʝʮʴ 

ʧʦʚʠʥʝʥ ʬʦʨʤʫʚʘʪʠ ʨʝʬʣʝʢʩʠʚʥʽ ʟʜʽʙʥʦʩʪʽ, ʦʧʘʥʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʨʝʬʣʝʢʩʽʾ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʢʨʝʘʪʠʚʥʦ 

ʧʽʜʭʦʜʠʪʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʨʦʙʦʪʫ, 

ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʟʥʘʥʥʷ [3].  

ʅʘʫʢʦʚʠʮʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʮʝʩ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ: 

- ʚʠʟʥʘʯʝʥʽ ʧʨʠʯʠʥ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʦʙʣʝʤʠ; 

- ʬʦʨʤʫʚʘʥʥʽ ʚʽʜʥʦʰʝʥʴ ʜʦ ʜʽʡ ʣʶʜʠʥʠ; 

- ʘʥʘʣʽʟʽ ʧʨʦʙʣʝʤʠ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʾʾ çʧʦʜʨʽʙʣʝʥʥʽè ʜʣʷ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘ ʜʨʽʙʥʽ ʯʘʩʪʠʥʠ;  

- ʧʝʨʝʚʽʨʮʽ ʧʨʠʧʫʱʝʥʴ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟ 

ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ. ʅʘ ʞʘʣʴ, ʫ ʜʽʷʣʴʥʦʩʪʽ ʧʩʠʭʦʣʦʛʘ ʘʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʨʽʰʝʥʥʷ 

ʜʝʷʢʠʭ ʧʨʦʙʣʝʤ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ, ʙʘʯʝʥʥʷ ʩʝʙʝ ʫ ʨʦʣʽ ʧʽʜʣʽʪʢʘ, 

ʯʘʩʪʦ ʥʦʩʷʪʴ ʧʦʚʝʨʭʥʝʚʠʡ ʪʘ ʥʝʩʪʽʡʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʊʦʙʪʦ, ʘʢʪʠʚʽʟʫʚʘʪʠ ʨʝʬʣʝʢʩʠʚʥʝ ʤʠʩʣʝʥʥʷ ʧʩʠʭʦʣʦʛʘ - ʮʝ ʟʦʨʽʻʥʪʫʚʘʪʠ 

ʡʦʛʦ ʜʦ ʩʘʤʦʫʩʚʽʜʦʤʣʝʥʥʷ ʩʚʦʾʭ ʧʩʠʭʽʯʥʠʭ ʩʪʘʥʽʚ, ʜʫʤʦʢ, ʦʮʽʥʢʠ ʜʦʩʚʽʜʫ, 

ʧʦʚôʷʟʘʪʠ ʥʘʷʚʥʠʡ ʜʦʩʚʽʜ ʟ ʪʠʤ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʫ ʢʦʥʪʝʢʩʪʽ ʥʦʚʦʾ 

ʜʽʾ. ʇʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʻ ʢʨʠʪʠʯʥʝ ʦʩʤʠʩʣʝʥʥʷ 

ʧʨʘʢʪʠʢʠ, ʢʦʨʝʢʮʽʷ ʥʘʷʚʥʠʭ ʧʦʤʠʣʦʢ. ɸʣʝ ʩʣʽʜ ʧʘʤôʷʪʘʪʠ (ʷʢ ʟʘʟʥʘʯʘʻ 

ɿ.ʉʘʚʯʫʢ), ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʬʣʝʢʩʽʾ ʪʘ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʘʢʪʠʚʽʟʫʻ 

ʷʢ ʧʦʟʠʪʠʚʥʽ ʧʨʦʬʝʩʽʡʥʽ ʚʤʽʥʥʷ (ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʨʦʟʚʠʪʦʢ ʧʨʦʬʝʩʽʡʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ), ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ (ʟʥʠʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʥʘʜʤʽʨʥʝ ʟʘʛʣʠʙʣʝʥʥʷ ʫ ʚʣʘʩʥʽ 

ʧʝʨʝʞʠʚʘʥʥʷ). ʈʝʬʣʝʢʩʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʦʙʽʛʪʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʩʪʝʨʝʦʪʠʧʽʟʘʮʽʾ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʦʤʠʣʢʘʭ ʩʧʨʠʡʤʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ, ʫ 



319 

ʚʠʢʨʠʚʣʝʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʽʡ ʪʘ ʚʯʠʥʢʽʚ, ʫ ʬʦʨʤʫʚʘʥʥʽ ʫʧʝʨʝʜʞʝʥʴ, ʱʦ ʩʧʨʠʷʻ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʤʘʡʙʫʪʥʽʡ ʧʨʘʢʪʠʯʥʠʡ 

ʧʩʠʭʦʣʦʛ ʽʥʪʨʦʚʝʨʪʦʚʘʥʦʛʦ ʪʠʧʫ, ʟ ʧʨʦʙʣʝʤʘʤʠ ʟʘʥʠʞʝʥʦʾ ʩʘʤʦʦʮʽʥʢʠ, ʧʦʚʠʥʝʥ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʽʾ, ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ.  

ʆʛʣʷʜ ʯʠʩʣʝʥʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʽʾ ʤʘʡʙʫʪʥʴʦʛʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʦʢʨʝʤʠʪʠ ʬʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʨʦʟʚʠʪʢʫ 

ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʥʘʥʥʷ ʨʝʬʣʝʢʩʠʚʥʠʭ ʟʘʚʜʘʥʴ, 

ʚʝʜʝʥʥʷ ʨʝʬʣʝʢʩʠʚʥʦʛʦ (çʧʦʜʚʽʡʥʦʛʦè) ʱʦʜʝʥʥʠʢʘ, ʫʯʘʩʪʴ ʫ ʨʝʬʣʝʢʩʠʚʥʦ 

ʧʝʨʮʝʧʪʠʚʥʠʭ ʪʨʝʥʽʥʛ-ʩʝʤʽʥʘʨʘʭ, ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʦʤʫ 

ʨʝʬʣʝʢʩʠʚʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʈʝʬʣʝʢʩʠʚʥʦ ʥʘʩʠʯʝʥʝ ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʤʠ 

ʩʠʪʫʘʮʽʷʤʠ, ʧʦʜʽʷʤʠ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʩʪʚʦʨʝʥʦ ʚʩʽ ʫʤʦʚʠ ʜʣʷ 

çʟʘʥʫʨʝʥʥʷè ʫ ʩʝʙʝ, ʟʚʝʨʥʝʥʥʷ ʜʦ ʚʣʘʩʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ - ʮʝ ʟʥʘʯʫʱʠʡ 

ʨʝʩʫʨʩ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ʉʘʤʝ ʫ ʪʘʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʨʦʟʛʦʨʪʘʶʪʴʩʷ ʥʘʷʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʡʦʛʦ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʩʪʨʫʢʪʫʨʫʚʘʥʥʷ, ʪʦʙʪʦ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ 

ʧʩʠʭʦʣʦʛʘ, ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʩʫʙôʻʢʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʬʣʝʢʩʠʚʥʦʩʪʽ. 

ʊʘʢʦʞ ʩʝʨʝʜʦʚʠʱʝ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʧʨʦʛʥʦʩʪʠʯʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʩʧʦʩʦʙʽʚ 

ʨʦʟʚôʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʥʘʙʫʪʪʶ ʨʝʘʣʽʩʪʠʯʥʦʩʪʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʧʝʨʮʝʧʪʠʚʥʦʾ ʜʽʡʩʥʦʩʪʽ, ʧʨʦʪʠʩʪʦʷʥʥʷ ʩʪʨʝʩʦʛʝʥʥʦʤʫ 

ʚʧʣʠʚʫ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʚʚʘʞʘʻʤʦ ʨʝʬʣʝʢʩʠʚʥʝ ʯʠʪʘʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʨʦʟʚʠʥʫʪʠ ʨʝʬʣʝʢʩʠʚʥʽ 

ʟʜʽʙʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʫ ʧʨʦʮʝʩʽ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʫʤʽʥʥʷ 

ʦʩʥʦʚʥʦʾ ʜʫʤʢʠ ʪʝʢʩʪʫ; ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʨʛʫʤʝʥʪʽʚ; ʟʽʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʪʦʯʦʢ ʟʦʨʫ ʽ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʟʘʜʘʥʽʡ ʪʝʤʽ; ʨʦʟʫʤʽʥʥʷ ʽʤʧʣʽʮʠʪʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʝʢʩʪʫ (ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʷʚʥʦ ʚ ʪʝʢʩʪʽ ʥʝ ʚʠʨʘʞʝʥʘ, ʘʣʝ ʽʩʥʫʻ, ʷʢ 

ʧʽʜʪʝʢʩʪ ʽ ʤʦʞʝ ʙʫʪʠ ʜʦʤʠʩʣʝʥʘ ʯʠʪʘʯʝʤ), ʚʠʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʝʢʩʪʫ ʫ 

ʚʠʛʣʷʜʽ ʢʦʨʦʪʢʠʭ ʟʘʧʠʩʽʚ ʘʙʦ ʝʩʝ; ʨʦʟʨʽʟʥʝʥʥʷ ʪʝʤʠ ʽ ʧʽʜʪʝʤʠ ʪʝʢʩʪʫ; ʧʦʩʪʘʥʦʚʢʘ 

ʧʝʨʝʜ ʩʦʙʦʶ ʮʽʣʽ ʯʠʪʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʨʦʟʫʤʽʥʥʷ ʢʦʨʠʩʥʦʾ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ 
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ʽʥʬʦʨʤʘʮʽʾ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʾ ʪʝʭʥʽʢʠ ʨʦʟʫʤʽʥʥʷ ʧʨʦʯʠʪʘʥʦʛʦ; ʘʥʘʣʽʟ ʟʤʽʥʠ 

ʩʚʦʛʦ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʚ ʧʨʦʮʝʩʽ ʯʠʪʘʥʥʷ; ʨʦʟʫʤʽʥʥʷ ʜʫʰʝʚʥʦʛʦ ʩʪʘʥʫ 

ʧʝʨʩʦʥʘʞʽʚ ʪʝʢʩʪʫ ʽ ʩʧʽʚʧʝʨʝʞʠʚʘʥʥʷ ʾʤ ʧʨʠ ʨʝʬʣʝʢʩʠʚʥʦʤʫ ʯʠʪʘʥʥʽ: ʩʣʦʚʦ ʯʠ 

ʬʨʘʟʘ, ʷʢʽ ʧʨʠʚʝʨʥʫʣʠ ʫʚʘʛʫ, ʚʨʘʟʠʣʠ, ʟʘʩʤʫʪʠʣʠ ʪʘ ʢʦʤʝʥʪʘʨ-ʨʝʬʣʝʢʩʫʚʘʥʥʷ 

ʧʩʠʭʦʣʦʛʘ - ʯʦʤʫ ʚʠʥʠʢʣʠ ʪʘʢʽ ʧʦʯʫʪʪʷ. 

ɿ. ʉʘʚʯʫʢ ʧʨʦʧʦʥʫʻ ʧʝʨʝʬʦʨʤʘʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʽ ʩʪʘʥʜʘʨʪʥʦʾ 

ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ, ʟʤʽʩʪ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʪʨʘʥʩʣʷʮʽʾ ʟʥʘʥʥʷ ʥʘ ʨʝʬʣʝʢʩʠʚʥʫ 

ʧʘʨʘʜʠʛʤʫ ʧʨʘʢʪʠʢʠ ʦʩʚʽʪʠ ʥʘ ʩʧʽʚʪʦʚʘʨʠʩʪʚʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ [4]. 

ʅ. ʊʦʢʘʨʝʚʘ ʚʠʜʽʣʷʻ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʽ ʤʦʞʥʘ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʧʨʘʢʪʠʯʥʠʭ ʧʩʠʭʦʣʦʛʽʚ: 

- ʮ̔ ʣʝʩʧʨʷʤʦʚʘʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʾ 

ʥʝʚʠʟʥʘʯʝʥʥʷ, ʧʨʦʙʣʝʤʥʦʩʪʽ, ʧʦʰʫʢʫ; 

- ʤʦʪʠʚʫʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜ ʩʘʤʦʧʽʟʥʘʥʥʷ ʜʦ ʩʘʤʦʩʪʚʦʨʝʥʥʷ, 

ʧʨʠ ʷʢʦʤʫ ʽʥʽʮʽʶʻʪʴʩʷ ʜʦʚʽʣʴʥʠʡ ʘʚʪʦʥʦʤʥʠʡ ʚʠʙʽʨ ʩʮʝʥʘʨʽʾʚ; 

- ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʜʣʷ ʨʝʬʣʝʢʩʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʥʘʣʘʛʦʜʞʝʥʠʤ ʟʚʦʨʦʪʥʽʤ ʟʚôʷʟʢʦʤ; 

- ʜʦʩʪʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʘʨʠʪʝʪʥʦʛʦ 

ʜʽʘʣʦʛʫ [5]. 

ʄ. ɸʣʻʢʩʝʻʚ ʧʨʦʧʥʫʻ ʪʴʶʪʦʨʩʴʢʠʡ ʩʫʧʨʦʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʨʝʬʣʝʢʩʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. ʊʴʶʪʦʨʩʴʢʠʡ ʩʫʧʨʦʚʽʜ - ʮʝ ʦʩʦʙʣʠʚʠʡ ʚʠʜ ʩʫʧʨʦʚʦʜʫ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʫ ʩʠʪʫʘʮʽʷʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʙʦʨʫ, ʧʝʨʝʭʦʜʘ ʧʦ ʚʩʽʤ ʝʪʘʧʘʤ 

ʨʦʟʚʠʪʢʫ, ʫ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʩʪʫʜʝʥʪ ʚʠʢʦʥʫʻ ʦʩʚʽʪʥʽ ʜʽʾ, ʘ ʪʴʶʪʦʨ ʜʦʧʦʤʘʛʘʻ 

ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʪʘ ʫʩʚʽʜʦʤʠʪʠ. ʅʘʜʟʚʠʯʘʡʥʦ ʝʬʝʢʪʠʚʥʦʶ ʻ ʪʘʢʦʞ ʧʨʦʝʢʪʥʘ 

ʜʽʷʣʴʥʽʩʪʴ. 

ʏʠʥʥʠʢʠ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʧʣʦʱʠʥʽ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʷ ʨʦʟʛʣʷʜʘʻ ʊ. ʗʮʝʥʢʦ. ɸʚʪʦʨʢʘ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʛʣʠʙʠʥʥʦ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʧʽʟʥʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦʾ ʧʨʦʙʣʝʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʥʦʛʦ ʤʠʩʣʝʥʥʷ [6]. 

ʃ. ɻʘʧʦʥʝʥʢʦ ʚʠʟʥʘʯʘʻ ʪʘʢʠʡ ʘʩʧʝʢʪ ʨʝʬʣʝʢʪʠʚʥʦʩʪʽ ʷʢ ʨʝʬʣʝʢʩʠʚʥʝ 
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ʩʧʽʣʢʫʚʘʥʥʷ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʜʘʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʥʫʯʢʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʚ 

ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʥʽʩʪʶ ʩʠʪʫʘʮʽʷʭ, ʧʝʨʝʜʙʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʚʝʨʙʘʣʴʥʦʾ ʪʘ 

ʥʝʚʝʨʙʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʪʘ ʛʫʤʘʥʽʩʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʜʦ ʚʟʘʻʤʦʜʽʾ, ʧʨʦʬʝʩʽʡʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʘʨʪʥʝʨʘ ʩʧʽʣʢʫʚʘʥʥʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ, 

ʱʦ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʚ ʘʢʪʘʭ ʢʦʤʫʥʽʢʘʮʽʾ, ʢʦʥʛʨʫʝʥʪʥʝ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʡ, 

ʝʤʧʘʪʽʷ ʪʦʱʦ.. 

ʆ. ʄʠʨʦʰʥʠʢ ʥʘʚʦʜʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʆ. ɯ. ʃʘʧʪʻʚʦʾ, ʷʢʘ 

ʘʥʘʣʽʟʫʚʘʣʘ ʤʦʞʣʠʚʦʩʪʽ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʝʜʘʛʦʛʘ ʫ ʨʦʟʚʠʪʢʫ ʡʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʫ ʧʨʦʮʝʩʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ 

ʪʘʢʦʞ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʦ ʚʘʞʣʠʚʽ ʷʢʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʷʢʽ 

ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʡʦʛʦ ʨʝʬʣʝʢʩʠʚʥʠʤ ʤʠʩʣʝʥʥʷʤ. ʈʝʬʣʝʢʩʠʚʥʽ ʧʨʦʮʝʩʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʥʦʯʘʩʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʚ ʩʚʽʜʦʤʦʩʪʽ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ 

ʯʦʪʠʨʴʦʭ ʤʝʥʪʘʣʴʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ: ʧʨʝʜʤʝʪʥʦʾ (ʧʨʝʟʝʥʪʘʮʽʾ ʫ ʩʚʽʜʦʤʦʩʪʽ 

ʚʣʘʩʥʠʭ ʢʦʛʥʽʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʢʦʛʥʽʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʧʽʜʣʽʪʢʘ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʧʨʝʜʤʝʪʫ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʚʠʭʦʚʥʦʛʦ ʚʧʣʠʚʫ); 

ʩʦʮʽʘʣʴʥʦ-ʧʝʨʮʝʧʪʠʚʥʦʾ (ʟʘʙʝʟʧʝʯʫʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʩʠʭʽʯʥʠʭ 

ʩʪʘʥʽʚ ʫʯʥʽʚ, ʾʭʥʽʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʦʩʤʠʩʣʝʥʥʷ ʪʦʛʦ 

ʷʢ ʧʩʠʭʦʣʦʛ ʩʧʨʠʡʤʘʻʪʴʩʷ ʫʯʥʝʤ); ʧʨʦʬʝʩʽʡʥʦ-ʦʩʦʙʠʩʪʠʩʥʦʾ (ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʧʨʝʟʝʥʪʘʮʽʶ ʫ ʩʚʽʜʦʤʦʩʪʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʚʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʦʩʚʽʜʫ, 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʝʞ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ); ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʦʾ 

(ʚʽʜʦʙʨʘʞʘʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʚʦʾ ʧʦʟʠʮʽʾ ʫ ʢʦʥʢʨʝʪʥʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʠʪʫʘʮʽʾ ʫ 

ʚʠʤʽʨʘʭ ʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ).  

ʇʦʜʽʙʥʘ ʜʫʤʢʘ ʚʠʢʣʘʜʝʥʘ ʫ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ ɺ. ʐʘʜʨʽʢʦʚʘ, 

ɸ. ʂʘʨʧʦʚʘ. ʅʘʫʢʦʚʮʽ ʚʠʟʥʘʯʘʣʽ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʽʾ ʫ 

ʧʨʦʮʝʩʽ ʨʝʬʣʝʢʩʠʚʥʦʾ ʦʮʽʥʢʠ ʩʚʦʾʭ ʜʫʤʦʢ ʪʘ ʧʦʯʫʪʪʽʚ, ʧʦʙʫʜʦʚʫ ʩʫʜʞʝʥʴ ʱʦʜʦ 

ʚʽʜʯʫʪʪʽʚ ʽʥʰʦʾ ʣʶʜʠʥʠ, ʫʷʚʣʝʥʥʷ ʾʾ ʜʫʤʦʢ, ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʧʨʠʡʤʘʥʥʷ ʽʥʰʦʶ 

ʣʶʜʠʥʦʶ ʜʫʤʢʠ ʩʫʙôʻʢʪʘ ʟ ʧʨʠʚʦʜʫ ʽʥʰʦʾ ʣʶʜʠʥʠ [2]. 

ʅʘ ʦʩʥʦʚʽ ʦʧʨʘʮʴʦʚʘʥʠʭ ʜʞʝʨʝʣ, ʥʘʤʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘ 

ʤʦʜʝʣʴ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʬʣʝʢʩʽʾ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ (ʜʠʚʠʩʴ ʨʠʩ.): 
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ʆʧʝʨʘʮʽʦʥʘʣʴʥʦ-ʢʦʛʥʽʪʠʚʥʠʡ ʨʽʚʝʥʴ 

ʉʚʽʜʦʤʝ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʷʚʥʠʭ ʟʥʘʥʴ, ʨʫʭʫ ʚʣʘʩʥʦʾ ʜʫʤʢʠ ʫ ʧʨʝʜʤʝʪʥʦʤʫ 

ʟʤʽʩʪʽ ʨʦʟʫʤʦʚʠʭ ʜʽʡ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʾʭ ʚʠʨʽʰʝʥʥʷ 

ʆʩʦʙʠʩʪʽʩʥʠʡ ʨʽʚʝʥʴ 

ʇʨʦʬʝʩʽʡʥʦ-ʦʩʦʙʠʩʪʽʩʥʘ ʦʨʽʻʥʪʘʮʽʷ ʬʘʭʽʚʮʷ ʥʘ ʚʣʘʩʥʫ ʜʽʷʣʴʥʽʩʪʴ, 

ʘʥʘʣʽʪʠʯʥʘ ʧʦʟʠʮʽʷ ʱʦʜʦ ʩʚʦʻʾ ʧʦʚʝʜʽʥʢʠ, ʜʽʡ, ʚʯʠʥʢʽʚ, ʢʦʨʝʢʮʽʷ 

ʚʠʷʚʣʝʥʠʭ ʧʦʤʠʣʦʢ 

ʄʽʞʦʩʦʙʠʩʪʽʩʥʠʡ ʨʽʚʝʥʴ 

ʇʨʦʬʝʩʽʡʥʘ ʧʦʙʫʜʦʚʘ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʽʥʰʠʤʠ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʝʣʝʤʝʥʪʽʚ ʨʦʟʫʤʽʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫ, ʩʚʽʪʫ ʽʥʰʠʭ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʪʘʢʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʈʦʟʚʠʪʦʢ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʧʩʠʭʦʣʦʛʘ 

ʤʦʞʣʠʚʠʡ ʦʩʦʙʣʠʚʦ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʦʩʚʽʪʥʴʦʤʫ 

ʟʘʢʣʘʜʽ.  

2. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʦʪʨʽʙʥʦ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʜʦʩʚʽʜʫ, ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ, ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫ ʷʢʦʤʫ ʤʦʞʣʠʚʝ ʨʦʟʰʠʨʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʨʝʬʣʝʢʩʫʚʘʥʥʷ 

ʫ ʧʨʦʮʝʩʽ ʨʽʰʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ, ʥʘʚʯʘʥʥʷ ʘʥʘʣʽʟʫ ʧʩʠʭʦʣʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʢʣʶʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ. ʉʧʝʮʽʘʣʴʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʨʘʢʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʩʪʠʤʫʣʷʮʽʶ ʤʠʩʣʠʪʝʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʷʢ ʚʥʫʪʨʽʰʥʽʭ ʨʝʩʫʨʩʽʚ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʪʠʚʥʦʩʪʽ.  

ʇʝʨʩʧʝʢʪʠʚʘ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʽʾ, 

ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʙʘʯʘʻʤʦ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʘ ʨʦʟʚʠʪʢʫ ʨʝʬʣʝʢʩʽʾ. 
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ɸʅɸʃɯɿ ʇʉʀʍʆʃʆɻɯʏʅʆɻʆ ʇʈɽɼʀʂʊʆʈʋ ʇɽʈɽɼʏɸʉʅʀʍ 

ʇʆʃʆɻɯɺ ʋ ɾɯʅʆʂ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ 

 

ʅʘʛʦʨʥʷʢ ʅʘʪʘʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʋʤʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʇʘʣʘ ʊʠʯʠʥʠ 

ʤʘʛ̔ʩʪʨʘʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ 

ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ 

 

ɺʩʪʫʧ. ɺʘʛʽʪʥʽʩʪʴ ʩʧʨʠʡʤʘʻʪʴʩʷ ʥʘʰʦʶ ʢʫʣʴʪʫʨʦʶ ʷʢ ʧʝʨʽʦʜ 

ʙʣʘʛʦʩʣʦʚʝʥʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠ ʪʘ ʘʢʪʠʚʥʠʡ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʢʦʥʪʘʢʪ ʞʽʥʢʠ ʟ ʾʾ ʧʨʠʨʦʜʦʶ. ʆʜʥʘʢ, ʧʨʦʙʫʜʞʫʶʯʠ 

ʥʘʡʧʨʠʨʦʜʥʽʰʽ ʽ ʥʘʡʨʘʜʽʩʥʽʰʽ ʤʘʪʝʨʠʥʩʴʢʽ ʽʥʩʪʠʥʢʪʠ, ʚʘʛʽʪʥʽʩʪʴ ʟʜʘʪʥʘ 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʚ ʞʽʥʮʽ ʝʤʦʮʽʡʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʥʝʚʠʨʽʰʝʥʽ ʜʦ ʮʴʦʛʦ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʢʦʥʬʣʽʢʪʠ. ɿʨʦʟʫʤʽʣʦ, ʮʝ ʤʦʞʝ ʧʦʟʥʘʯʘʪʠʩʷ ʽ ʨʦʟʚʠʪʢʫ ʥʝʤʦʚʣʷʪʠ 

ʚ ʫʪʨʦʙʽ, ʡ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʩʠʣʴʥʽ ʚʥʫʪʨʽʰʥʴʦʦʩʦʙʠʩʪʽʩʥʽ ʢʦʥʬʣʽʢʪʠ ʽ 

ʧʝʨʝʞʠʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʜʯʘʩʥʽ 

ʧʦʣʦʛʠ. ʇʝʨʠʥʘʪʘʣʴʥʘ ʧʩʠʭʦʣʦʛʽʷ ʥʘʨʘʟʽ ʘʢʪʠʚʥʦ ʽʥʪʝʛʨʫʻ ʟʥʘʥʥʷ ʙʘʛʘʪʴʦʭ 

ʥʘʧʨʷʤʢʽʚ ʥʘʫʢʠ ʪʘ ʧʨʘʢʪʠʢʠ ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʦʢʨʘʱʝʥʥʷ 

ʧʩʠʭʦʩʦʤʘʪʠʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʚʘʛʽʪʥʠʭ, ʧʦʨʦʜʽʣʴ ʪʘ ʾʭ ʜʽʪʝʡ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʫʢʨʘʾʥʩʴʢʠʭ ʞʽʥʦʢ ʫ ʥʠʥʽʰʥʽʭ ʫʤʦʚʘʭ. 

ʇʨʦʙʣʝʤʘ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʟʘʚʞʜʠ ʙʫʣʘ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʫ 

ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ ʯʝʨʝʟ ʧʨʠʟʤʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʟʥʘʥʴ.  

ʇʝʨʝʜʯʘʩʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʧʦʣʦʛʠ ʫ ʧʨʦʤʽʞʢʫ ʟ 22 ʜʦ 37 ʪʠʞʥʽʚ 

ʚʘʛʽʪʥʦʩʪʽ.  

ʇʨʠ ʮʴʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʫ ʥʘʨʦʜʞʝʥʥʷ ʤʘʣʶʢʽʚ ʚʚʘʞʘʶʪʴ: 

Å ʚʢʨʘʡ ʥʝʜʦʥʦʰʝʥʠʤʠ: ʟ 22 ʜʦ 28 ʪʠʞʥʽʚ (ʚʘʛʘ ʤʝʥʰʝ 1000 ʛ); 

Å ʟʥʘʯʥʦ ʥʝʜʦʥʦʰʝʥʠʤʠ: ʟ 28 ʧʦ 32 ʪʠʞʜʝʥʴ (ʚʘʛʘ ʤʝʥʰʝ 1500 ʛ); 

Å ʧʦʤʽʨʥʦ ʘʙʦ ʪʨʦʭʠ ʥʝʜʦʥʦʰʝʥʠʤʠ: ʟ 32 ʧʦ 37 ʪʠʞʜʝʥʴ (ʚʘʛʘ ʤʝʥʰʝ 

2500 ʛ). 

ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɺʆʆɿ) ʙʣʠʟʴʢʦ 
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8-10% ʧʦʣʦʛʽʚ ʫ ʩʚʽʪʽ ʢʦʥʩʪʘʪʫʶʪʴ ʷʢ ʧʝʨʝʜʯʘʩʥʽ, 5% ʚʩʽʭ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ 

ʩʪʘʥʦʚʣʷʪʴ ʧʦʣʦʛʠ ʫ ʪʝʨʤʽʥʽ 22-27,6 ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ. ɺʠʟʥʘʯʘʶʯʠ ʛʝʩʪʘʮʽʡʥʫ 

ʜʦʤʽʥʘʥʪʫ ʜʦʩʣʽʜʥʠʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʚʧʣʠʚʫ ʥʘ ʟʘʛʨʦʟʫ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ. ɸʣʝ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘ 

ʩʴʦʛʦʜʥʽ ʻ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʠʤ ʫ ʢʦʥʪʝʢʩʪʽ ʢʦʨʠʛʫʚʘʥʥʷ. 

ɼʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʨʬ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʅʘʨʘʟʽ 

ʯʝʨʝʟ ʩʧʨʠʯʠʥʝʥʽ ʚʽʡʥʦʶ ʩʪʨʝʩ ʽ ʤʝʜʠʯʥʽ ʧʨʦʙʣʝʤʠ ʣʽʢʘʨʽ ʬʽʢʩʫʶʪʴ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʚ ʋʢʨʘʾʥʽ ʟʙʽʣʴʰʠʣʘʩʷ ʚʪʨʠʯʽ, ʘ ʟʘ 2022 ʨʽʢ ʾʭʥʷ 

ʢʽʣʴʢʽʩʪʴ ʟʤʝʥʰʠʣʘʩʷ ʜʦ 152 ʪʠʩʷʯ ð ʮʝ ʥʘ 36 ʪʠʩʷʯ ʤʝʥʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʤʠʥʫʣʠʤ ʨʦʢʦʤ. ʋ ʧʨʠʬʨʦʥʪʦʚʠʭ ʨʝʛʽʦʥʘʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʤʘʡʞʝ ʚʜʚʽʯʽ ʙʽʣʴʰʽ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʞʽʥʦʢ ʱʦ ʥʘʨʦʜʠʣʠ 

ʧʝʨʝʜʯʘʩʥʦ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ (ʤ. ʆʜʝʩʘ). ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʦʟʥʘʯʠʪʠ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʪʘ ʩʫʧʨʦʚʦʜʫ ʧʦʨʦʜʽʣʴ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʥʠʭ ʚʽʜʯʠʪʴ ʧʨʦ 

ʟʤʝʥʰʝʥʥʷ ʥʘʨʦʜʞʫʚ ʘʥʦʩʪʽ ʜʽʪʝʡ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 30% ʚʽʜ ʜʦʚʦʻʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʽʩʪʘ. ʊʘʢʠʡ ʚʽʜʩʦʪʦʢ ʤʦʞʝ ʙʫʪʠ ʚʥʘʩʣʽʜʦʢ ʚʠʾʟʜʫ ʞʽʥʦʢ ʫ ʙʽʣʴʰ ʙʝʟʧʝʯʥʽ 

ʨʘʡʦʥʠ ʘʙʦ ʟʘ ʢʦʨʜʦʥ, ʘʣʝ ʥʘʷʚʥʽʩʪʴ ʞʽʥʦʢ ʢʘʪʝʛʦʨʽʾ ɺʇʆ. ʊʘʢʦʞ ʚʽʜʤʽʯʘʻʪʴʷ ʫ 

ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʮʝʥʪʨʘʭ ʪʘ ʧʦʣʦʛʦʚʠʭ ʙʫʜʠʥʢʘʭ ʤ. ʆʜʝʩʠ ʥʘ ʬʦʥʽ ʟʤʝʥʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ (ʟ 25.000 ʜʦ 18.000 ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ 

ʱʦʤʽʩʷʮʷ) ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 50% ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʟ ʷʢʠʭ 40% 

ʮʝ ʜʽʪʠ ʚʘʛʦʶ ʤʝʥʰʝ 1,5-2 ʢʛ.  

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ 

ʦɦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʞʽʥʦʢ, ʷʢʽ ʤʘʶʪʴ ʨʠʟʠʢʠ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʩʠʩʪʝʤʫ ʩʫʧʨʦʚʦʜʫ 

ʧʽʩʣʷʧʦʣʦʛʦʚʦʛʦ ʧʝʨʽʦʜʫ ʩʫʪʪʻʚʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ.  

ɿ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʧʨʝʜʠʢʪʦʨʫ 

ʥʘʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʦʟʨʦʙʣʝʥʽ ʥʘʤʠ ʧʽʣʦʪʥʽ ʘʥʢʝʪʠ ʪʘ ʚʘʣʽʜʥʽ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʜʽʘʛʥʦʩʪʠʢʠ. ɺ ʦʧʠʪʫʚʘʥʥʽ ʙʨʘʣʠ ʫʯʘʪʴ 416 ʞʽʥʦʢ, ʘʣʝ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʙʫʚ ʥʘ 

https://www.nbcnews.com/news/world/ukrainian-refugees-confront-increase-pregnancy-complications-rcna25467
https://www.ukrinform.ua/rubric-society/3645825-tetana-znamenska-zastupnica-direktora-institutu-pediatrii.html?fbclid=IwAR2jAfsonOjD0ptysGfid2MvzFKvfc5NrfEr42T7l7RfWf_aUNtkRxjggmg
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ʞʽʥʦʢ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʘʣʠ ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ, ʾʭ ʚʠʷʚʠʣʦʴ 157. ɿʘʩʪʦʩʦʚʘʥʽ 

ʥʘʤʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʚʘʨʽʘʥʪʠ ʦʙʨʦʙʢʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʜʦʤʽʥʫʶʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʞʽʥʦʢ ʷʢʽ ʥʘʨʦʜʠʣʠ ʧʝʨʝʜʯʘʩʥʦ.  

ʅʘʡʯʘʩʪʽʰʝ ʫ ʚʘʛʽʪʥʠʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʽʜʚʠʱʝʥʘ ʪʨʠʚʦʞʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ 

ʷʢʱʦ ʚʘʛʽʪʥʽʩʪʴ ʧʝʨʰʘ ʘʙʦ ʷʢʱʦ ʞʽʥʢʘ ʚʞʝ ʤʘʣʘ ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ ʧʽʜ ʯʘʩ 

ʧʦʧʝʨʝʜʥʽʭ ʚʘʛʽʪʥʦʩʪʝʡ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʚʘʛʽʪʥʽʩʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠ ʜʝʧʨʝʩʽʷ ʪʘ 

ʧʩʠʭʦʟ. ɺʦʥʠ ʤʘʣʠ ʥʘʩʪʫʧʥʽ ʦʟʥʘʢʠ: 

- ʐʚʠʜʢʘ ʚʪʦʤʣʶʚʘʥʽʩʪʴ ʪʘ ʜʨʘʪʽʚʣʠʚʽʩʪʴ 

- ʇʦʩʪʽʡʥʝ ʧʦʙʦʶʚʘʥʥʷ ʟʘ ʚʣʘʩʥʝ ʞʠʪʪʷ ʽ ʞʠʪʪʷ ʧʣʦʜʫ ʚ ʫʪʨʦʙʽ 

- ʅʝʩʧʦʢʽʡ, ʚʽʜʯʫʪʪʷ ʨʦʟʜʨʘʪʦʚʘʥʦʩʪʽ ʯʠ ʥʝʨʚʦʚʦʛʦ ʟʙʫʜʞʝʥʥʷ 

- ɿʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʤʠʩʣʝʥʥʷ, ʪʨʫʜʥʦʱʽ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʫʚʘʛʠ ʘʙʦ  

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

- ʇʦʯʫʪʪʷ ʚʣʘʩʥʦʾ ʤʝʥʰʦʚʘʨʪʦʩʪʽ ʯʠ ʙʝʟʧʽʜʩʪʘʚʥʝ ʚʽʜʯʫʪʪʷ ʧʨʦʚʠʥʠ 

- ʊʨʫʜʥʦʱʽ ʧʨʠ ʥʘʤʘʛʘʥʥʽ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ, ʚʽʜʯʫʪʪʷ çʧʫʩʪʦʪʠè 

ʚ ʛʦʣʦʚʽ 

- ʅʘʚʘʣʘ ʥʝʛʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʚʦʻʥʥʠʭ ʜʽʡ 

- ʄôʷʟʦʚʝ ʥʘʧʨʫʞʝʥʥʷ, ʪʦʥʫʩ ʤʘʪʢʠ 

- ʅʘʚôʷʟʣʠʚʽ ʜʫʤʢʠ ʧʨʦ ʤʦʞʣʠʚʫ ʟʘʛʠʙʝʣʴ ʩʝʙʝ ʯʠ ʙʣʠʟʴʢʠʭ 

- ɺʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʬʘʭʦʚʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

- ʇʦʩʠʣʝʥʥʷ / ʧʦʩʣʘʙʣʝʥʥʷ ʘʧʝʪʠʪʫ ʯʠ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ (ʥʝ 

ʧʦʚôʷʟʘʥʝ ʟ ʜʽʻʪʦʶ) ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ (25% ʫʧʨʦʜʦʚʞ ʤʽʩʷʮʷ) 

- ʇʝʨʝʙʫʚʘʥʥʷ ʫ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ: ʧʦʚʽʪʨʷʥʽ ʘʪʘʢʠ, ʧʦʩʪʨʽʣʠ, 

ʩʪʨʘʭ ʦʢʫʧʘʮʽʾ ʪʦʱʦ 

- ɿʥʠʞʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʱʦʜʦ ʤʘʡʞʝ ʚʩʽʭ ʟʘʭʦʜʽʚ ʪʘ/ʘʙʦ ʚʽʜʯʫʪʪʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʥʠʭ 

- ɼʨʘʪʽʚʣʠʚʽʩʪʴ 

- ɺʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ 

- ʇʨʦʙʣʝʤʠ ʟ ʧʦʚʥʦʮʽʥʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ 

- ʈʦʟʣʘʜʠ ʩʥʫ; ʧʽʜʩʚʽʜʦʤʝ çʦʯʽʢʫʚʘʥʥʷè ʪʨʠʚʦʛʠ 
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- ɼʠʩʪʨʝʩ, ʷʢʠʡ ʧʨʦʚʦʢʫʚʘʚ ʧʦʨʫʰʝʥʥʷ ʚ ʩʦʮʽʘʣʴʥʽʡ, ʧʨʦʬʝʩʽʡʥʽʡ ʪʘ 

ʽʥʰʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʠ ʚʠʟʥʘʯʠʣʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ, ʷʢʽ ʧʨʦʚʦʢʫʶʪʴ 

ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʫ ʞʽʥʦʢ ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ ʥʘ ʦʙʣʽʢʫ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʫ 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʤ. ʆʜʝʩʠ. ʆʟʥʘʯʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʤʠ ʤʘʣʠ ʟʤʦʛʫ ʦʟʚʫʯʠʪʠ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʩʽʜʘʥʥʷʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʄʆɿ ʟ ʤʝʪʦʶ ʜʦʚʝʜʝʥʥʷ ʜʦ ʚʽʜʦʤʘ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʘʥʘʣʽʟʫ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʱʦ ʤʦʞʝ ʧʨʦʚʦʢʫʚʘʪʠ ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʫ 

ʧʘʮʽʻʥʪʦʢ. ʊʘʢʦʞ ʥʘʤʠ ʙʫʣʘ ʽʥʽʮʽʡʦʚʘʥʘ ʨʦʙʦʪʘ ʧʦ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʧʦʨʦʜʽʣʴ ʧʽʣʷ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ, ʷʢʘ ʤʘʻ ʟʥʠʟʠʪʠ 

ʥʝʛʘʪʠʚʥʽ ʧʨʦʷʚʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʣʦʛʦʚʦʾ ʜʝʧʨʝʩʽʾ ʪʘ 

ʘʢʫʤʫʣʶʻ ʥʝʦʙʭʽʜʥʽ ʨʝʩʫʨʩʠ ʞʽʥʢʠ-ʤʘʪʝʨʽ ʜʣʷ ʧʽʢʣʫʚʘʥʥʷ ʟʘ ʥʝʜʦʥʦʰʝʥʦʶ 

ʜʠʪʠʥʦʶ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ɺʠʩʥʦʚʢʠ. ɺʘʛʽʪʥʽʩʪʴ ï ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʧʝʨʽʦʜ ʫ ʞʠʪʪʽ ʢʦʞʥʦʾ ʞʽʥʢʠ ʪʘ ʾʾ 

ʨʦʜʠʥʠ. ɿʙʝʨʝʞʝʥʥʷ ʢʦʞʥʦʛʦ ʥʦʚʦʥʘʨʦʜʞʝʥʥʦʛʦ ʞʠʪʪʷ ʪʘ ʩʧʨʠʷʥʥʷ ʡʦʛʦ 

ʧʦʚʥʦʮʽʥʥʦʤʫ ʨʦʟʚʠʪʢʫ ʻ ʜʣʷ ʋʢʨʘʾʥʠ ʩʴʦʛʦʜʥʽ ʽ ʚ ʥʘʩʪʫʧʥʽ ʜʠʩʷʪʠʣʽʪʪʷ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ. ʋ 

ʩʠʪʫʘʮʽʾ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ ʩʧʨʦʚʦʢʦʚʘʥʦʛʦ ʚʽʡʥʦʶ ʧʨʦʪʽʢʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ 

ʫʢʨʘʾʥʩʴʢʠʭ ʞʽʥʦʢ ʟʥʘʯʥʦ ʫʢʣʘʜʥʠʣʦʩʷ. ɸʥʘʣʽʟʫʶʯʠ ʛʝʩʪʘʮʽʡʠʡ ʜʦʤʽʥʘʥʪ ʥʘ 

ʧʝʨʰʦʤʫ ʧʣʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʛʦ ʘʥʘʣʽʟʫ ʟʥʘʭʦʜʠʪʴʩʷ ʩʘʤʝ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʘ ʩʘʤʝ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʷʢʠʡ ʤʠ ʧʨʘʛʥʝʤʦ ʧʦʯʘʪʢʫ 

ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʪʘ ʟʛʦʜʦʤ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʽ ʨʝʘʢʮʽʾ ʪʘ ʥʘʩʣʽʜʢʠ ʭʨʦʥʽʯʥʦʛʦ 

ʩʪʨʝʩʦʚʦʛʦ ʬʦʥʫ ʨʦʟʨʦʙʣʷʶʯʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʫ ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʪʨʠʤʢʫ 

ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʽʩʥʫʶʯʫ ʩʠʪʫʘʮʽʶ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 
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ʉʊʈɽʉʆʉʊɯʁʂɯʉʊʔ ʄɽɼʀʏʅʀʍ ʉɽʉʊɽʈ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ ʗʂ 

ɺʀʗɺ ɰʍ ʇʈʆʌɽʉɯʁʅʆɰ ʄʆɹɯʃʔʅʆʉʊɯ 

 

ʇʘʥʘʩ ʖʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʂɿɺʆ çɺʦʣʠʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʤ. ʃʫʮʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʦʬʝʩʽʡʥʝ ʟʜʦʨʦʚ'ʷ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʨʦʙʣʝʤʘ, ʱʦ ʧʦʩʪʘʻ ʟ ʦʩʦʙʣʠʚʦʶ ʛʦʩʪʨʦʪʦʶ. 

ʆʜʥʠʤ ʽʟ ʘʩʧʝʢʪʽʚ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʷʚʠʱʝ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʨʝʩʫ. ɺʽʡʥʘ ʥʘʣʝʞʠʪʴ 

ʜʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʪʦʤʫ ʩʪʨʝʩ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʩʪʘʚ 

ʯʘʩʪʠʥʦʶ ʧʨʘʮʽ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʄʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʥʘʯʥʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʝʩʦʚʠʭ ʩʪʘʥʽʚ, 

ʧʩʠʭʽʯʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʪʘ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʫ 

ʤʝʜʠʢʽʚ. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʟ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

ʇʨʦʬʝʩʽʡʥʘ ʤʦʙʽʣʴʥʽʩʪʴ ʷʢ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʬʝʥʦʤʝʥ ʬʘʭʽʚʮʽʚ ʤʝʜʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʚ ʧʨʘʮʷʭ ʉ. ɻʣʫʭʠʭ, ʉ. ɼʚʦʡʥʽʢʦʚʘ, ʃ. ʂʘʨʘʩʴʦʚʦʾ, 

ʊ. ʂʫʜʨʷʚʮʝʚʦʾ, ʄ. ʊʠʤʦʬʽʻʚʦʾ, ʊ. ʏʝʨʥʠʰʦʚʦʾ, ɿ. ʐʘʨʣʦʚʠʯ ʪʘ ʽʥ. ʇʠʪʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʤʝʜʠʢʘ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʨʦʙʦʪʘʭ ʊ. ɸʙʨʘʤʦʚʦʾ, ɹ. ʂʦʛʘʥʘ, 

ɻ. ʂʫʮʝʥʢʦ, ɺ. ʈʦʟʦʚʘ, ɭ. ʉʦʰʥʠʢʦʚʘ, ʃ. ʖʨ'ʻʚʦʾ ʪʘ ʽʥ. ʌʦʨʤʫʚʘʥʥʷ 

ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʘʛʘʪʴʦʭ ʧʨʦʬʝʩʽʡ ʜʦʩʣʽʜʞʫʚʘʣʠ ɯ. ɿʘʙʦʣʦʪʩʴʢʠʡ, 

ʄ. ʂʦʨʦʣʴʯʫʢ, ɺ. ʂʨʘʡʥʶʢ, ʖ. ʇʫʥʘʧʦʚʘ, ɺ. ʈʦʟʦʚ. ɿʦʢʨʝʤʘ, ʅ. ɺʦʜʦʧôʷʥʦʚʘ, 

ɸ. ʄʘʢʣʘʢʦʚ, ʖ. ʑʝʨʙʘʪʠʭ ʚʩʪʘʥʦʚʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʚʣʘʩʥʝ ʫ ʧʨʦʬʝʩʽʷʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʠʩʪʦʛʦ ʢʦʥʪʘʢʪʫ ʟ 

ʽʥʰʠʤʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ 

ʤʝʜʠʯʥʠʭ ʩʝʩʪʝʨ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʚʧʣʠʚʫ ʟ ʾʭ ʧʨʦʬʝʩʽʡʥʦʶ 

ʤʦʙʽʣʴʥʽʩʪʶ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  

ʋ ʥʘʰʽ ʜʥʽ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ 

ʧʨʦʬʝʩʽʦʥʘʣʽʚ-ʤʝʜʠʢʽʚ, ʚ ʷʢʠʭ ʧʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʢʦʞʝʥ ʜʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʫʤʦʚʘʭ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʞʠʪʪʷ. ʉʪʨʝʩ, ʚʠʢʣʠʢʘʥʠʡ ʚʽʡʥʦʶ, 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʚʩʷʢʜʝʥʥʦʛʦ, ʦʩʢʽʣʴʢʠ, ʟʜʝʙʽʣʴʰʦʛʦ, ʚʽʥ ʧʝʨʝʚʠʱʫʻ ʥʘʰʫ 

ʟʜʘʪʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʪʘ ʟʤʽʥʶʚʘʪʠʩʷ.  

ʇʦʩʪʽʡʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʩʪʨʝʩ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʧʨʦʬʝʩʽʡʥʫ ʜʝʬʦʨʤʘʮʽʶ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʧʽʜʚʠʱʠʪʠ ʢʦʥʬʣʽʢʪʥʽʩʪʴ ʫ ʢʦʣʝʢʪʠʚʽ, ʟʤʝʥʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽ, ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʟʜʦʨʦʚᾷʾ ʧʝʨʩʦʥʘʣʫ ʪʘ ʾʭ ʙʣʠʟʴʢʠʭ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʥʘʣʝʞʥʦʾ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦ ʩʪʨʝʩʫ, 

ʟʘʟʚʠʯʘʡ, ʤʦʞʝ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʧʩʠʭʽʯʥʦʛʦ ʪʘ 

ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ [1]. 

ʉʪʨʝʩʦʩʪʽʡʢʽʩʪʴ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʻ ʦʜʥʽʻʶ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʫʩʧʽʰʥʦʾ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʫ ʮʽʡ ʧʨʦʬʝʩʽʾ. ʉʪʘʙʽʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʙʝʟʣʽʯ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʧʦʩʪʽʡʥʝ ʥʝʨʚʦʚʝ ʥʘʧʨʫʞʝʥʥʷ, ʜʫʞʝ ʯʘʩʪʦ ʥʝʥʦʨʤʦʚʘʥʠʡ ʛʨʘʬʽʢ ʧʨʘʮʽ, 

ʚʝʣʠʢʘ ʧʦʪʨʝʙʘ ʚ ʢʦʤʫʥʽʢʘʮʽʾ ʦʩʦʙʣʠʚʦ ʟ ʚʘʞʢʠʤ ʢʦʥʪʠʥʛʝʥʪʦʤ ï ʚʩʽ ʮʽ ʨʝʯʽ 

ʜʫʞʝ ʥʝʛʘʪʠʚʥʦ ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ ʧʩʠʭʦʝʤʦʮʽʡʥʦʤʫ ʩʪʘʥʽ ʦʩʦʙʠʩʪʦʩʪʽ ʤʝʜʠʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ [2]. 

ɿ-ʧʦʤʽʞ ʬʘʢʪʦʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʽʥʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʦʨʦʚôʷ, ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʧʩʠʭʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʨʝʩʦʚʠʭ 

ʩʠʪʫʘʮʽʡ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʩʠʭʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʪʨʝʩʽʚ ï ʚʘʞʣʠʚʘ ʫʤʦʚʘ 

ʟʙʝʨʝʞʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʽ ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚôʷ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ 

ʦʩʦʙʠʩʪʦʩʪʽ.  

ʉʪʨʝʩʦʩʪʽʡʢʽʩʪʴ ï ʮʝ ʚʘʞʣʠʚʘ ʽ ʩʢʣʘʜʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʧʦʚôʷʟʘʥʘ 

ʟ ʥʠʟʢʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, ʢʦʛʥʽʪʠʚʥʠʭ, ʝʤʦʮʽʡʥʠʭ ʡ ʦʩʦʙʠʩʪʽʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʾʡ ʧʝʨʝʞʠʚʘʪʠ ʟʥʘʯʥʽ ʨʦʟʫʤʦʚʽ, ʬʽʟʠʯʥʽ, ʚʦʣʴʦʚʽ 

ʪʘ ʝʤʦʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʙʝʨʽʛʘʶʯʠ ʩʧʦʢʽʡ ʪʘ ʨʽʚʥʦʚʘʛʫ ʚ ʩʪʨʝʩʦʚʽʡ ʩʠʪʫʘʮʽʾ 

[4]. 

ʇʦʥʷʪʪʷ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʤʝʜʠʯʥʦʾ ʩʝʩʪʨʠ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʪʠʚʫ 



330 

ʚʣʘʩʪʠʚʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʽʡʢʦʶ ʤʦʪʠʚʘʮʽʻʶ ʜʦ 

ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʷ-ʤʝʜʠʢʘ, ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʽʥʽʮʽʘʪʠʚʥʽʩʪʶ ʚ ʦʚʦʣʦʜʽʥʥʽ ʥʦʚʠʤʠ 

ʟʥʘʥʥʷʤʠ ʫ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ, ʾʭʥʽʤ ʜʦʮʽʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚ ʢʦʥʢʨʝʪʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʩʬʝʨʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʰʚʠʜʢʦʶ ʘʜʘʧʪʘʮʽʻʶ ʜʦ ʥʦʚʠʭ 

ʫʤʦʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʧʝʨʘʪʠʚʥʽʩʪʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ 

ʤʝʜʠʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʯʽʪʢʽʩʪʶ, ʛʥʫʯʢʽʩʪʶ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. ʉʪʨʫʢʪʫʨʘ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʤʝʜʠʯʥʠʭ 

ʩʝʩʪʝʨ ʚʢʣʶʯʘʻ ʦʩʦʙʠʩʪʽʩʥʫ ʪʘ ʜʽʷʣʴʥʽʩʥʫ ʩʢʣʘʜʦʚʽ [3]. 

ɽʢʩʪʨʝʤʘʣʴʥʽ ʩʠʪʫʘʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʟʘʧʫʩʢʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʤʝʭʘʥʽʟʤʠ ʥʘ ʬʽʟʠʯʥʦʤʫ, ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʪʘ ʧʩʠʭʽʯʥʦʤʫ ʨʽʚʥʷʭ, ʘ ʦʩʢʽʣʴʢʠ ʚʽʡʥʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʪʦ ʚ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ ʧʨʦʷʚʣʷʻʪʴʩʷ ʤʦʙʽʣʽʟʘʮʽʷ ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʧʩʠʭʽʢʠ ʣʶʜʠʥʠ ʟ 

ʤʝʪʦʶ ʟʥʝʰʢʦʜʞʝʥʥʷ ʟʘʛʨʦʟʣʠʚʠʭ ʜʣʷ ʥʝʾ ʦʙʩʪʘʚʠʥ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ 

ʥʘʧʨʫʞʝʥʠʭ ʫʤʦʚʘʭ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʠʢʘ ʻ ʚʤʽʥʥʷ ʬʦʨʤʫʚʘʪʠ ʷʢ ʚʣʘʩʥʫ ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʩʪʨʝʩʦʨʽʚ, ʪʘʢ ʽ ʥʘʜʘʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʜʦʧʦʤʦʛʠ ʣʶʜʷʤ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʫ 

ʩʪʨʝʩʦʚʫ ʩʠʪʫʘʮʽʶ. ʂʦʣʠ ʨʝʘʢʮʽʷ ʥʘ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʫ ʩʠʪʫʘʮʽʶ 

ʨʦʟʚʠʚʘʪʠʤʝʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʜʝʩʪʨʫʢʮʽʾ ï ʚʠʥʠʢʘʻ ʟʘʛʨʦʟʘ ʨʦʟʚʠʪʢʫ ʚ 

ʦʩʦʙʠʩʪʦʩʪʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʩʪʨʝʩʦʚʠʭ ʨʦʟʣʘʜʽʚ.  

ʆʩʦʙʠʩʪʽʩʥʘ ʩʢʣʘʜʦʚʘ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʤʝʜʠʯʥʠʭ ʩʝʩʪʝʨ ʚʠʟʥʘʯʘʻ 

ʩʪʽʡʢʫ ʤʦʪʠʚʘʮʽʶ ʧʨʦʬʝʩʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ ʚ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʜʝʦʥʪʦʣʦʛʽʯʥʠʭ ʥʘʚʠʯʦʢ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ; ʚʦʥʘ ʚʢʣʶʯʘʻ ʤʦʪʠʚʘʮʽʡʥʠʡ, ʘʜʘʧʪʘʮʽʡʥʠʡ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʦ-ʝʤʧʘʪʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪʠ.  

ɼʽʷʣʴʥʽʩʥʘ ʩʢʣʘʜʦʚʘ ʚʠʟʥʘʯʘʻ ʫʤʽʥʥʷ ʦʨʛʘʥʽʟʫʚʘʪʠ, ʩʪʨʫʢʪʫʨʫʚʘʪʠ, 

ʨʘʮʽʦʥʘʣʽʟʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʤʝʜʠʯʥʽʡ ʩʬʝʨʽ; ʘʥʘʣʽʟʫʚʘʪʠ, 

ʧʨʦʝʢʪʫʚʘʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʡ ʥʘʩʣʽʜʢʠ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʜʘʯ ʽ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʮʽʣʝʡ ʪʘ 

ʚʢʣʶʯʘʻ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʽ ʢʦʛʥʽʪʠʚʥʦ-ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʢʦʤʧʦʥʝʥʪʠ. ʊʦʤʫ ʤʠ 

ʤʦʞʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʧʨʦʬʝʩʽʡʥʘ ʤʦʙʽʣʴʥʽʩʪʴ ʤʝʜʠʯʥʠʭ ʩʝʩʪʝʨ ʻ ʚʘʞʣʠʚʠʤ 

ʯʠʥʥʠʢʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ. 
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ɺʠʩʥʦʚʢʠ.  

ʆʪʞʝ, ʪʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ 

ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʤʝʜʠʢʽʚ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʚʠʷʚʠʣʦ ʚʟʘʻʤʦʚʧʣʠʚ ʮʠʭ ʧʦʥʷʪʴ ʪʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʜʦʟʚʦʣʠʪʴ ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʛʨʘʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʢʦʪʨʘ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʧʨʦʷʚʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʫ ʪʘ 

ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʫ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ. 
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ʇʉʀʍʆʃʆɻɯʏʅɽ ɿɼʆʈʆɺ'ʗ ʋʂʈɸɰʅʉʔʂʀʍ ʈʆɼʀʅ 

ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ 

 

ʊʠʤʦʰʝʥʢʦ ʆʣʴʛʘ ʗʢʽʚʥʘ 

ʄʘʛʽʩʪʨ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʫʢʨʘʾʥʩʴʢʽʡ ʟʝʤʣʽ ʤʘʡʞʝ ʜʝʩʷʪʠʣʽʪʪʷ ʪʨʠʚʘʻ ʚʽʡʥʘ ʟ ʨʦʩʽʡʩʴʢʠʤ 

ʘʛʨʝʩʦʨʦʤ. ʏʝʨʝʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ, ʬʘʢʪʦʨʽʚ, ʯʠʥʥʠʢʽʚ, ʷʢ ʧʩʠʭʽʯʥʦʛʦ, 

ʪʘʢ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʥʘʰʠʭ ʛʨʦʤʘʜʷʥ. ɺʽʡʥʘ ʪʘ ʾʾ ʥʘʩʣʽʜʢʠ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʟʘʛʨʦʟ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʦʥʘ ʻ ʞʦʨʩʪʢʠʤ 

ʥʝʛʘʪʠʚʥʠʤ ʯʠʥʥʠʢʦʤ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʽʡʥʘ ʚʝʣʠʯʝʟʥʝ 

ʚʽʷʣʦ ʧʨʦʷʚʽʚ ʘʛʨʝʩʽʾ, ʞʦʨʩʪʦʢʦʩʪʽ ʪʘ ʥʘʩʠʣʴʩʪʚʘ: ʚʽʡʩʴʢʦʚʦʛʦ, ʩʝʢʩʫʘʣʴʥʦʛʦ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ, ʧʦʣʽʪʠʯʥʦʛʦ ʪʦʱʦ (ʂʘʨʘʤʫʰʢʘ, 2022).  

ʅʘʨʘʟʽ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʨʦʩʽʡʩʴʢʦ 

ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ, ʘ ʪʘʢʦʞ ʧʦʨʦʜʞʝʥʠʭ ʥʝʶ ʩʪʨʝʩʦʚʠʭ ʡ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʇʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʨʦʜʠʥ ʜʦʚʝʣʦʩʷ ʜʦʣʘʪʠ ʥʝ ʣʠʰʝ ʤʘʪʝʨʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʘ 

ʡ ʧʩʠʭʦʣʦʛʽʯʥʽ. ʎʽ ʷʚʠʱʘ ʙʝʟʩʫʤʥʽʚʥʦ, ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ 

ʟʜʦʨʦʚôʷ ʚʩʽʭ ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʜʠʥ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʘʥʘʣʽʟ ʜʝʷʢʠʭ ʘʩʧʝʢʪʽʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʜʠʥʘʤʽʢʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ 

ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʜʠʥʘʭ ʚ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ.  

ʆʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘʛʘʣʴʥʦʪʝʦʨʝʪʠʯʥʽ: ʘʥʘʣʽʪʠʢʦ-

ʩʠʥʪʝʪʠʯʥʠʡ ʦʛʣʷʜ ʧʩʠʭʦʣʦʛʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ 

ʧʨʝʜʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʧʦʨʽʚʥʷʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʝʦʨʝʪʠʢʦ-ʝʤʧʽʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ; ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʩʠʭʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʽʚ ʚʽʡʥʠ ʪʘ 

ʾʾ ʥʘʩʣʽʜʢʽʚ ʢʦʥʩʪʘʪʫʶʪʴ ʟʨʦʩʪʘʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʪʨʠʚʦʛʠ, ʩʪʨʝʩʫ, ʜʝʧʨʝʩʽʾ, 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʦʚʦʛʦ ʨʦʟʣʘʜʫ (ʇʊʉʈ) ʪʘ ʽʥʰʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ 
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ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʟʜʦʨʦʚôʷʤ, ʷʢ ʩʝʨʝʜ ʦʢʨʝʤʠʭ ʦʩʽʙ, ʪʘʢ ʽ ʾʭ ʨʦʜʠʥ (ɿʣʠʚʢʦʚ & 

ʃʫʢʦʤʩʴʢʘ, 2022; ʂʘʨʘʤʫʰʢʘ, 2022, ʂʦʢʫʥ ʪʘ ʽʥ., 2022; ʊʶʨʽʥʘ & ʉʦʣʦʭʽʥʘ, 

2022). 

ɹʘʛʘʪʦ ʫʢʨʘʾʥʩʴʢʠʭ ʩʽʤʝʡ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʧʝʨʝʞʠʣʠ ʪʨʘʚʤʘʪʠʯʥʽ ʧʦʜʽʾ, ʪʘʢʽ 

ʷʢ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʠʥʢʽʚ ʽ ʛʨʦʤʘʜ, ʧʝʨʝʤʽʱʝʥʥʷ, ʥʘʩʠʣʴʩʪʚʦ ʪʘ ʚʪʨʘʪʘ ʙʣʠʟʴʢʠʭ 

(Deineko, 2022). ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʤʽʱʝʥʴ, ʥʘʩʠʣʴʩʪʚʘ ʪʘ ʛʽʨʢʠʭ ʚʪʨʘʪ ʚʘʞʢʦ 

ʫʥʠʢʥʫʪʠ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʦʜʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʣʠʰʠʪʠ ʛʣʠʙʦʢʠʡ ʩʣʽʜ ʫ ʧʩʠʭʽʮʽ ʪʘ 

ʝʤʦʮʽʷʭ. ʎʽ ʧʝʨʝʞʠʚʘʥʥʷ ʤʦʞʫʪʴ ʚʽʜʟʥʘʯʠʪʠʩʷ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʤ ʩʪʨʝʩʦʚʠʤ 

ʨʦʟʣʘʜʦʤ (ʇʊʉʈ) ʪʘ ʽʥʰʠʤʠ ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʷʢ 

ʜʦʨʦʩʣʠʭ, ʪʘʢ ʽ ʜʽʪʝʡ ʚ ʩʽʤ'ʷʭ. ʇʨʦʮʝʩʠ ʧʝʨʝʤʽʱʝʥʥʷ, ʷʢʽ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʚʦʻʥʥʠʭ ʨʝʘʣʽʡ, ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʫʢʨʘʾʥʩʴʢʽ ʨʦʜʠʥʠ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʛʨʦʤʘʜʷʥ ʙʫʣʘ ʟʤʫʰʝʥʘ ʟʘʣʠʰʠʪʠ ʩʚʦʾ ʦʩʝʣʽ ʪʘ ʧʨʠʟʚʠʯʘʾʪʠʩʷ 

ʜʦ ʥʦʚʦʛʦ ʞʠʪʪʷ ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ. ʉʽʤ'ʾ, ʨʦʟʣʫʯʝʥʽ ʯʝʨʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʤʽʛʨʘʮʽʶ, ʥʘʙʫʪʪʷ ʨʦʣʽ ʙʽʞʝʥʮʷ ʯʠ ʧʝʨʝʤʽʱʝʥʦʛʦ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʜʦʜʘʪʢʦʚʠʤʠ 

ʩʪʨʝʩʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʪʨʘʪʘ ʟʚʠʯʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ 

ʤʘʡʙʫʪʥʴʦʛʦ, ʪʨʫʜʥʦʱʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʦʛʦ ʦʪʦʯʝʥʥʷ ʪʘ ʚʪʨʘʪʠ ʨʽʜʥʠʭ ʤʦʞʫʪʴ 

ʩʫʪʪʻʚʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʦʚʠʱʽ ʮʠʭ ʩʽʤʝʡ. 

ɺʘʞʢʦ ʥʝ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʜʠʥ, ʷʢʽ ʩʪʘʣʠ 

ʞʝʨʪʚʘʤʠ ʛʦʨʷ ʪʘ ʚʪʨʘʪʠ. ʉʤʝʨʪʴ ʯʣʝʥʽʚ ʩʽʤ'ʾ, ʜʨʫʟʽʚ ʪʘ ʩʫʩʽʜʽʚ ʩʪʘʣʠ ʩʢʣʘʜʦʚʦʶ 

ʨʝʘʣʴʥʦʩʪʽ ʚʦʻʥʥʠʭ ʧʦʜʽʡ. ʎʷ ʚʘʞʢʘ ʜʦʣʷ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʛʣʠʙʦʢʝ ʛʦʨʝ ʪʘ 

ʩʢʦʨʙʦʪʫ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʨʝʘʢʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʜʝʧʨʝʩʽʶ ʪʘ ʛʽʨʢʦʪʫ (ʂʦʢʫʥ ʪʘ ʽʥ, 2017). ɽʢʦʥʦʤʽʯʥʽ ʪʘ 

ʩʦʮʽʘʣʴʥʽ ʥʘʧʨʫʛʠ, ʱʦ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʚʽʡʥʠ, ʪʘʢʦʞ ʟʘʣʠʰʘʶʪʴ ʩʚʽʡ ʚʽʜʙʠʪʦʢ 

ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʦʚʠʱʽ ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʜʠʥ. ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʪʘ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ 

ʟʙʽʣʴʰʝʥʥʶ ʨʽʚʥʷ ʩʪʨʝʩʫ ʪʘ ʪʨʠʚʦʛʠ ʚ ʩʽʤ'ʷʭ. 

ɺʦʻʥʥʠʡ ʢʦʥʬʣʽʢʪ ʪʘʢʦʞ ʧʦʟʥʘʯʠʚʩʷ ʥʘ ʜʠʥʘʤʽʮʽ ʩʽʤʝʡʥʠʭ ʚʽʜʥʦʩʠʥ. 

ʏʣʝʥʠ ʩʽʤʝʡ, ʨʦʟʜʽʣʝʥʽ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʪʘ ʚʽʡʩʴʢʦʚʦʶ ʩʣʫʞʙʦʶ, ʤʦʞʫʪʴ 

ʟʽʪʢʥʫʪʠʩʷ ʟʽ ʟʤʽʥʦʶ ʜʠʥʘʤʽʢʠ ʚʟʘʻʤʠʥ. ʉʪʨʝʩ ʪʘ ʪʨʫʜʥʦʱʽ ʟ ʦʪʨʠʤʘʥʥʷʤ 

ʝʤʦʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʙʘʟʦʚʠʭ ʧʦʪʨʝʙ ʫ ʙʝʟʧʝʮʽ ʪʘ ʩʧʽʣʢʫʚʘʥʥʽ 
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ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠʩʷ ʯʣʝʥʘʤʠ ʩʽʤʝʡ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʦʻʥʥʦʤʫ ʢʦʥʬʣʽʢʪʽ. 

ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʟʘʟʥʘʣʠ ʟʤʽʥ ʽ ʚʟʘʻʤʠʥʠ ʤʽʞ ʨʽʟʥʠʤʠ ʧʦʢʦʣʽʥʥʷʤʠ. 

ʆʩʦʙʣʠʚʠʡ ʘʢʮʝʥʪ ʩʣʽʜ ʟʨʦʙʠʪʠ ʥʘ ʚʧʣʠʚʽ ʚʽʡʥʠ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʜʽʪʝʡ. 

ɼʽʪʠ, ʷʢʽ ʚʠʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʠʭ ʨʝʘʣʽʡ, ʩʪʠʢʘʶʪʴʩʷ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʚʽʜʢʘʤʠ ʥʘʩʠʣʴʩʪʚʘ ʪʘ 

ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʦʜʽʡ, ʘ ʪʘʢʦʞ ʚʽʜʯʫʚʘʪʠ ʪʨʫʜʥʦʱʽ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʩʦʮʽʘʣʽʟʘʮʽʾ. ʎʽ 

ʚʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʟʘʣʠʰʠʪʠ ʛʣʠʙʦʢʠʡ ʚʽʜʙʠʪʦʢ ʥʘ ʾʭʥʻ ʧʩʠʭʦʣʦʛʽʯʥʝ ʟʜʦʨʦʚ'ʷ ʪʘ 

ʨʦʟʚʠʪʦʢ. (ʉʤʽʪ, ɼʠʨʝʛʨʦʚ & ʖʣʝ, 2014).  

ɺʽʡʩʴʢʦʚʽ ʜʽʾ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ ʩʪʚʦʨʠʣʠ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʜʦʩʪʫʧʫ 

ʛʨʦʤʘʜʷʥ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʘ ʧʩʠʭʽʘʪʨʠʯʥʠʭ ʧʦʩʣʫʛ. 

ʅʘʚʽʪʴ ʧʨʠ ʘʢʪʠʚʽʟʘʮʽʾ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʧʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, 

ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʠʡ ʜʣʷ ʙʘʛʘʪʴʦʭ ʫʢʨʘʾʥʩʴʢʠʭ ʩʽʤʝʡ. ʅʝʩʪʘʯʘ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʙʣʝʤʠ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʠʪʠ 

ʩʠʪʫʘʮʽʶ ʟ ʧʽʜʪʨʠʤʢʦʶ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʯʠʥʥʠʢʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʫʢʨʘʾʥʩʴʢʠʭ ʩʽʤʝʡ 

ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ, 

ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʈʦʟʚ'ʷʟʘʥʥʷ ʮʠʭ ʧʠʪʘʥʴ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʧʽʜʪʨʠʤʢʫ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʥʘʜʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʧʨʦ 

ʚʘʞʣʠʚʽʩʪʴ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʚ ʩʽʤ'ʷʭ.  

ɺʠʩʥʦʚʢʠ.  

1. ʇʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ ʨʝʧʨʝʟʝʥʪʫʚʘʣʦ 

ʩʧʝʮʠʬʽʯʥʽ ʧʩʠʭʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ. ɺʽʡʥʘ ʧʨʠʟʚʝʣʘ ʜʦ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʦʜʽʡ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʨʦʜʠʥ: ʨʫʡʥʫʚʘʥʥʷ ʞʠʪʣʘ, ʧʝʨʝʤʽʱʝʥʥʷ, ʥʘʩʠʣʴʩʪʚʦ ʪʘ ʚʪʨʘʪʘ 

ʙʣʠʟʴʢʠʭ. ɽʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʨʫʡʥʫʚʘʥʥʷ ʩʽʤʝʡʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ 

ʥʘʜʤʽʨʥʠʡ ʩʪʨʝʩ ʫ ʜʽʪʝʡ ʚʧʣʠʥʫʣʠ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʫʢʨʘʾʥʩʴʢʠʭ 

ʩʽʤʝʡ.  

2. ɽʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʨʫʡʥʫʚʘʥʥʷ ʩʽʤʝʡʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ 

ʥʘʜʤʽʨʥʠʡ ʩʪʨʝʩ ʫ ʜʽʪʝʡ ʚʧʣʠʥʫʣʠ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʫʢʨʘʾʥʩʴʢʠʭ 

ʩʽʤʝʡ. ʊʨʘʚʤʘʪʠʯʥʽ ʧʦʜʽʾ ʦʙʫʤʦʚʠʣʠ ʥʝʛʘʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʾʭ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 
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ʟʜʦʨʦʚôʷ: ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʡʦʟʥʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʶʯʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʩʪʨʝʩʦʚʠʡ ʨʦʟʣʘʜ (ʇʊʉʈ) ʪʘ ʽʥʰʽ ʧʩʠʭʦʣʦʛʽʯʥʽ ʚʽʜʭʠʣʝʥʥʷ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʽʭ ʯʣʝʥʽʚ ʨʦʜʠʥʠ. 

3. ɼʦʩʪʫʧ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʩʪʘʚ ʫʩʢʣʘʜʥʝʥʠʤ ʯʝʨʝʟ ʚʽʡʥʫ ʪʘ ʾʾ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʈʦʟʚ'ʷʟʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʧʽʜʪʨʠʤʢʫ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʥʘʜʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʱʦʜʦ ʚʘʞʣʠʚʦʩʪʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʩʽʤ'ʷʭ. 
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ɺʇʃʀɺ ʅɽʁʈʆʄɽʈɽɾ ʅɸ ʇʉʀʍʆʃʆɻɯʖ ʆʉʆɹʀʉʊʆʉʊɯ: 

ʂʆʅʌʃɯʂʊ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

 

ʐʠʣʽʥʘ ʅʘʪʘʣʽʷ ɭʚʛʝʥʽʚʥʘ, 

ʢʘʥʜʠʜʘʪʢʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪʢʘ ʢʘʬʝʜʨʠ ʧʩʠʭʦʣʦʛʽʾ, ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʣʽʥʛʚʦʜʠʜʘʢʪʠʢʠ, 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʚôʷʟʢʫ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʚʞʜʠ ʟʘʯʽʧʘʣʠ 

ʫʤʠ ʚʠʜʘʪʥʠʭ ʚʯʝʥʠʭ ʨʽʟʥʠʭ ʝʧʦʭ, ʷʢʽ ʥʘʤʘʛʘʣʠʩʷ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʦʩʦʙʠʩʪʦʩʪʽ ʚ 

ʣʶʜʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʣʶʜʩʴʢʫ ʦʩʦʙʠʩʪʽʩʪʴ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʷʢ 

ʚʽʜʦʢʨʝʤʣʝʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʧʦʟʘ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʪʦʤʫ ʱʦ ʢʦʞʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʻ 

ʚʽʜʦʢʨʝʤʣʝʥʠʤ ʜʫʭʦʚʥʠʤ ʩʚʽʪʦʤ, ʟ ʽʥʰʦʛʦ ï ʷʢ ʯʘʩʪʠʥʘ ʩʧʽʣʴʥʦʩʪʽ, ʻʜʠʥʦʾ 

ʩʦʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʜʝ ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʣʶʜʠ ʟʽ ʩʚʦʾʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ, ʚʽʜʥʦʩʠʥʘʤʠ, ʚʟʘʻʤʦʜʽʷʤʠ. 

ʆʩʦʙʠʩʪʽʩʪʴ ï ʩʠʩʪʝʤʘ ʚʽʜʢʨʠʪʘ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʚʧʣʠʚ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʦʪʦʯʫʶʯʦʛʦ ʩʚʽʪʫ ʪʘ, ʟʦʢʨʝʤʘ, ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦ ʩʧʝʮʠʬʽʢʫ ʾʾ 

ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ. ʆʩʦʙʠʩʪʽʩʪʴ ʥʘʢʦʧʠʯʫʻ ʢʦʨʠʩʥʫ 

ʜʣʷ ʩʝʙʝ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʠʩʪʦʩʦʚʫʶʯʠʩʴ ʜʦ ʫʤʦʚ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ. ʅʘʢʦʧʠʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ 

ʤʦʞʣʠʚʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʧʦʚʪʦʨʥʝ ʧʦʨʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɯ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʦʥʦ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿ ʧʦʯʘʪʢʦʤ XXI ʩʪʦʣʽʪʪʷ ʤʠ ʩʪʦʾʤʦ ʧʝʨʝʜ ʙʝʟʧʝʨʝʯʥʠʤ ʚʠʪʢʦʤ ʫ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʘʩʧʝʢʪʠ ʥʘʰʦʛʦ ʞʠʪʪʷ. ʎʝ ʥʝʙʘʯʝʥʝ 

ʟʨʦʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʫʤʦʞʣʠʚʠʣʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʥʝʡʨʦʤʝʨʝʞ ï ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ, 

ʟʜʘʪʥʠʭ ʘʥʘʣʽʟʫʚʘʪʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʩʧʝʢʪʠ 

ʣʶʜʩʴʢʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʩʧʨʠʡʥʷʪʪʷ. ɯ ʪʫʪ ʘʢʪʫʘʣʴʥʠʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: ʷʢ ʪʘʢʽ 

ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʣʶʜʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ? 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʟʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʴʦʛʦʜʥʽʰʥʽ ʜʦʩʣʽʜʥʠʢʠ ʚ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ 

ʩʬʝʨʘʭ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʦʚʠʤ ʚʠʢʣʠʢʦʤ ï ʜʦʩʣʽʜʠʪʠ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʣʶʜʩʴʢʘ 

ʦʩʦʙʠʩʪʽʩʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʰʚʠʜʢʦʟʤʽʥʶʚʘʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢ 

ʥʝʡʨʦʤʝʨʝʞʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʢʦʥʘʥʥʷ, ʮʽʥʥʦʩʪʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʧʘʪʝʨʥʠ 

ʣʶʜʠʥʠ, ʽ ʷʢʠʤ ʯʠʥʦʤ ʚʦʥʠ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʣʘʥʜʰʘʬʪ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ çʝʣʝʢʪʨʦʥʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽè ʜʦʩʣʽʜʞʫʻ ʆ.ɺ. ʂʦʩʪʝʥʢʦ, ʧʨʦʧʦʥʫʶʯʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʜʽʙʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʫ ʢʦʩʤʦʥʘʚʪʠʮʽ ʪʘ ʚʽʡʩʴʢʦʚʽʡ ʛʘʣʫʟʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʝʢʽʧʘʞʽʚ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ. ʊʘʢʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʧʦʤʘʛʘʶʪʴ ʨʝʘʣʴʥʠʤ ʣʶʜʷʤ ʟʥʠʟʠʪʠ ʧʩʠʭʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʪʘ 

ʫʥʠʢʥʫʪʠ ʥʝʝʬʝʢʪʠʚʥʠʭ ʜʽʡ [4].  

ʃ. ɺ. ɻʫʩʘʢ ʛʦʚʦʨʠʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ. ɸʚʪʦʨ ʜʦʚʦʜʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʪʴʶʪʦʨʩʪʚʘ, ʷʢʽ ʙʫʜʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʜʽʙʥʦʩʪʽ 

ʫʯʥʷ [1].  

ʉʦʮʽʘʣʴʥʽ ʤʝʜʽʘ ʪʘ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʝʡʨʦʤʝʨʝʞʽ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝʡ ʘʥʘʣʽʟ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʚʧʣʠʚʘʻ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ, ʷʢʽ ʢʦʥʪʝʥʪ ʪʘ ʽʥʬʦʨʤʘʮʽʶ 

ʢʦʨʠʩʪʫʚʘʯ ʙʘʯʠʪʴ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʡʦʛʦ ʮʽʥʥʦʩʪʽ, ʧʝʨʝʢʦʥʘʥʥʷ ʪʘ 

ʧʦʚʝʜʽʥʢʦʚʽ ʧʘʪʝʨʥʠ, ʷʢʽ ʚʠʙʦʨʠ ʚʽʥ ʨʦʙʠʪʴ ʽ ʯʦʤʫ. ɺʣʘʩʥʝ ʉ. ʆ. ɭʚʜʦʢʽʤʦʚ 

ʜʦʩʣʽʜʞʫʻ ʧʨʦʙʣʝʤʫ ʧʦʙʫʜʦʚʠ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ 

ʤʦʪʠʚʘʮʽʾ ʩʦʮʽʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ [2].  

ʅʝʡʨʦʤʝʨʝʞʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ 

ʢʦʥʪʝʥʪ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʫʥʽʢʘʣʴʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ʃʶʜʠʥʽ ʩʪʘʻ 

ʧʨʦʩʪʽʰʝ ʚʠʩʣʦʚʠʪʠ ʩʚʦʾ ʚʥʫʪʨʽʰʥʽ ʽʤʧʫʣʴʩʠ ʽ ʨʦʟʢʨʠʪʠ ʩʚʽʡ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʉʫʯʘʩʥʽ ʥʝʡʨʦʤʝʨʝʞʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʪʘ ʪʦʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʦʥʠ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, 

ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʧʘʪʝʨʥʠ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ, ʷʢ 
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ʬʦʨʤʫʻʪʴʩʷ ʦʩʦʙʠʩʪʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ï ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ MLP ʜʣʷ ʦʮʽʥʢʠ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʣʶʜʠʥʠ, ʦʛʣʷʜ ʷʢʦʾ ʟʨʦʙʠʣʠ ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ [3]. 

ɺʠʩʥʦʚʢʠ. ʄʦʞʥʦ ʚʠʜʽʣʠʪʠ ʧʦʟʠʪʠʚʥʽ ʽ ʥʝʛʘʪʠʚʥʽ ʚʧʣʠʚʠ ʥʝʡʨʦʤʝʨʝʞ ʥʘ 

ʦʩʦʙʠʩʪʽʩʪʴ ʪʘ ʾʾ ʩʧʨʠʡʥʷʪʪʷ ʩʚʽʪʫ.  

ʉʝʨʝʜ ʧʦʟʠʪʠʚʥʠʭ ï ʮʝ, ʧʦ-ʧʝʨʰʝ, ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʢʦʥʪʝʥʪ. 

ʅʝʡʨʦʤʝʨʝʞʽ ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʱʦ ʤʦʞʝ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʩʧʨʠʡʥʷʪʪʷ ʩʚʽʪʫ. ʅʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʤʦʞʫʪʴ ʧʨʦʧʦʥʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʢʦʥʪʝʥʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʽʥʪʝʨʝʩʘʤ ʪʘ 

ʧʝʨʝʚʘʛʘʤ, ʨʦʙʣʷʯʠ ʦʥʣʘʡʥ-ʜʦʩʚʽʜ ʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʠʤ ʪʘ ʟʘʜʦʚʽʣʴʥʠʤ. ʎʝ 

ʧʦʣʝʛʰʫʶ ʞʠʪʪʷ ʪʘ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʫ 

ʧʦʰʫʢʘʭ ʩʚʦʛʦ ʚʣʘʩʥʦʛʦ ʽʥʪʝʨʝʩʫ ʩʝʨʝʜ ʚʝʣʠʯʝʟʥʠʭ ʤʘʩʠʚʽʚ.  

ʊʘʢʦʞ ʥʝʤʦʞʥʘ ʥʝ ʩʢʘʟʘʪʠ ʧʨʦ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʦʩʚʽʪʠ. ʅʝʡʨʦʤʝʨʝʞʽ 

ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʘʜʘʧʪʫʶʯʠ ʥʘʚʯʘʥʥʷ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʧʦʪʨʝʙ ʢʦʞʥʦʛʦ ʫʯʥʷ. ʎʝ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʤʫ ʦʚʦʣʦʜʽʥʥʶ ʟʥʘʥʴ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ.  

ʇʦ-ʜʨʫʛʝ, ʮʝ ʧʦʢʨʘʱʝʥʘ ʤʝʜʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʯʝʨʝʟ ʘʥʘʣʽʟ ʤʝʜʠʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʪʘ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ ʭʚʦʨʦʙʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. ɯ ʪʘʢʦʞ ʧʩʠʭʦʣʦʛʽʯʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ: 

ʚʽʨʪʫʘʣʴʥʽ ʢʦʥʩʫʣʴʪʘʥʪʠ ʥʘ ʙʘʟʽ ʥʝʡʨʦʤʝʨʝʞ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʜʦʜʘʪʢʦʚʫ 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʪʨʠʤʢʫ, ʧʦʢʨʘʱʫʶʯʠ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʜʦʙʨʦʙʫʪ ʪʘ ʜʦʧʦʤʘʛʘʶʯʠ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʇʦ-ʪʨʝʪʻ, ʨʦʟʚʠʪʦʢ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ. ʅʝʡʨʦʤʝʨʝʞʽ ʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ 

ʘʚʪʦʥʦʤʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ ʙʝʟʧʽʣʦʪʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʨʦʙʦʪʠ, ʱʦ ʩʧʨʠʷʻ ʙʝʟʧʝʮʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʮʝ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʪʘ ʪʚʦʨʯʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ, ʥʘʚʯʘʶʯʠ, ʥʘʜʘʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ, ʱʦ 

ʩʧʨʠʷʻ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʟʨʦʩʪʘʥʥʶ. 

ʑʦʜʦ ʥʝʛʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʚʧʣʠʚʫ ʥʝʡʨʦʤʝʨʝʞ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ, ʪʦ ʪʫʪ 

ʧʝʨʰʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʚʪʨʘʪʘ ʧʨʠʚʘʪʥʦʩʪʽ, ʪʘʢ ʷʢ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʦʩʦʙʠʩʪʽʩʪʴ 

ʥʝʡʨʦʤʝʨʝʞʘʤʠ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʝʚʥʫ ʟʘʛʨʦʟʫ, ʦʩʢʽʣʴʢʠ ʦʩʦʙʠʩʪʘ ʽʥʬʦʨʤʘʮʽʷ 
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ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʙʝʟ ʟʛʦʜʠ ʣʶʜʠʥʠ. 

ʇʦ-ʜʨʫʛʝ, ʮʝ ʟʘʣʝʞʥʽʩʪʴ ʪʘ ʩʦʮʽʘʣʴʥʘ ʽʟʦʣʷʮʽʷ. ʅʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ʪʘ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʥʝʡʨʦʤʝʨʝʞʘʭ, ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʽʟʦʣʷʮʽʾ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠʪʦʢ. 

ʅʘʩʪʫʧʥʝ, ʮʝ ï ʤʘʥʽʧʫʣʷʮʽʷ ʜʫʤʢʘʤʠ. ɸʣʛʦʨʠʪʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʫʪʴ 

ʤʘʥʽʧʫʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʚʽ, ʱʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʡʦʛʦ ʧʝʨʝʢʦʥʘʥʥʷ ʪʘ ʮʽʥʥʦʩʪʽ, ʽʥʦʜʽ ʙʝʟ ʡʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ. 

ʉʝʨʝʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ ʧʦʩʠʣʝʥʥʷ ʥʝʨʝʘʣʽʩʪʠʯʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʬʦʪʦʬʽʣʴʪʨʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʥʝʡʨʦʤʝʨʝʞʘʭ, 

ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʥʝʨʝʘʣʽʩʪʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʢʨʘʩʠ ʪʘ ʫʩʧʽʰʥʦʩʪʽ, ʱʦ 

ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʪʨʝʩ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʘʤʦʦʮʽʥʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʈʦʟʫʤʽʥʥʷ ʮʠʭ ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʚʧʣʠʚʫ ʥʝʡʨʦʤʝʨʝʞ ʥʘ 

ʦʩʦʙʠʩʪʽʩʪʴ ʜʦʧʦʤʘʛʘʻ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʪʘ ʫʩʚʽʜʦʤʣʝʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʪʘ ʚ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʨʦʟʚʠʪʢʫ. 
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SOCIOLOGICAL  SCIENCES 

 

ʉʆʎɯɸʃʔʅɸ ɺɯɼʇʆɺɯɼɸʃʔʅɯʉʊʔ ɹʈɽʅɼɯɺ ʊɸ ɰɰ ɺʇʃʀɺ ʅɸ 

ʋʉɺɯɼʆʄʃɽʅɯʉʊʔ ʉʇʆɾʀɺɸʏɯɺ 

 

ʂʦʯʝʪʦʚ ɼʤʠʪʨʦ ʉʝʨʛʽʡʦʚʠʯ 

ɸʩʧʽʨʘʥʪ 1 ʢʫʨʩʫ 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ʉʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʙʨʝʥʜʽʚ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ 

ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʚʘʛʦʤʦʩʪʽ ʷʢ ʩʢʣʘʜʥʠʢ ʾʭʥʴʦʾ ʩʪʨʘʪʝʛʽʾ. ɺʽʜʦʙʨʘʞʝʥʥʷ 

ʮʽʥʥʦʩʪʝʡ ʪʘ ʧʨʘʢʪʠʢ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʦʮʽʘʣʴʥʫ ʧʦʢʨʘʱʝʥʥʷ, ʤʦʞʝ ʟʥʘʯʥʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʩʧʦʞʠʚʘʯʽʚ. ʎʷ ʨʦʙʦʪʘ ʥʘʮʽʣʝʥʘ ʥʘ ʨʦʟʛʣʷʜ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʨʝʥʜʽʚ ʥʘ ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ. 

ʎʽʣʴ ʨʦʙʦʪʠ: ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ 

ʩʦʮʽʘʣʴʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʙʨʝʥʜʽʚ ʪʘ ʫʩʚʽʜʦʤʣʝʥʽʩʪʶ ʩʧʦʞʠʚʘʯʽʚ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʮʝʡ ʟʚ'ʷʟʦʢ, ʤʠ ʩʪʘʚʠʤʦ ʟʘ ʤʝʪʫ ʚʠʷʚʠʪʠ, ʷʢ ʙʨʝʥʜʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʚʽʜʦʤʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʯʝʨʝʟ ʩʚʦʾ ʩʦʮʽʘʣʴʥʽ ʧʨʘʢʪʠʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ, ʘ ʪʘʢʦʞ ʦʧʠʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ 

ʾʭ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʨʝʥʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ 

ʧʦʢʘʟʫʻ, ʱʦ ʙʨʝʥʜʠ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʽ 

ʧʨʘʢʪʠʢʠ, ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ. ʉʧʦʞʠʚʘʯʽ, 

ʫʩʚʽʜʦʤʣʶʶʯʠ ʩʦʮʽʘʣʴʥʠʡ ʚʧʣʠʚ ʙʨʝʥʜʽʚ, ʤʦʞʫʪʴ ʩʪʘʪʠ ʙʽʣʴʰ ʣʦʷʣʴʥʠʤʠ ʪʘ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʽ ʙʨʝʥʜʠ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʢʘʟʫʻ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʩʪʨʘʪʝʛʽʶ ʙʨʝʥʜʫ. ʎʝ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫ 

ʚʠʨʽʰʝʥʥʽ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʯʠ ʧʦʟʠʪʠʚʥʠʡ ʽʤʽʜʞ ʪʘ 
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ʟʘʣʫʯʘʶʯʠ ʥʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ɺʠʩʥʦʚʢʠ: ʉʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʙʨʝʥʜʽʚ ʚʘʞʣʠʚʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʮʴʢʠʭ ʫʧʦʜʦʙʘʥʴ ʪʘ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ. ɹʨʝʥʜʠ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʘʢʪʠʚʥʫ 

ʧʽʜʪʨʠʤʢʫ ʩʦʮʽʘʣʴʥʠʭ ʽʥʽʮʽʘʪʠʚ, ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʾ 

ʨʝʘʢʮʽʾ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. ɺʠʩʥʦʚʢʠ 

ʨʦʙʦʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʙʨʝʥʜʘʤʠ ʪʘ 

ʩʧʦʞʠʚʘʯʘʤʠ ʫ ʢʦʥʪʝʢʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

  



343 

ʌʆʈʄʋɺɸʅʅʗ ʇʆʅʗʊɯʁʅʆɻʆ ɸʇɸʈɸʊʋ ʉʆʎɯʆʃʆɻɯɰ ʗʂ ʆʉʅʆɺɸ 

ʇɸʊʈɯʆʊʀʏʅʆɻʆ ɺʀʍʆɺɸʅʅʗ ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ ɺ ʋʄʆɺɸʍ 

ʈʆʉɯʁʉʔʂʆɰ ɺɯʁʉʔʂʆɺʆɰ ɸɻʈɽʉɯɰ 

 

ʇʦʛʦʨʽʣʠʡ ɼʤʠʪʨʦ ɭʚʛʝʥʦʚʠʯ 

ʚʠʢʣʘʜʘʯ 

ʍʘʨʢʽʚʩʴʢʠʡ ʢʦʤʧôʶʪʝʨʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ɺʩʪʫʧ. 

ɺʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ çʩʦʮʽʦʣʦʛʽʷè ʦʙʫʤʦʚʣʝʥʝ ʩʴʦʛʦʜʥʽ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʫʤʦʚʘʭ ʧʨʦʪʠʜʽʾ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʽʡ ʨʦʩʽʡʩʴʢʽʡ ʘʛʨʝʩʽʾ, ʧʨʠʯʦʤʫ ʥʝ ʣʠʰʝ ʟʙʨʦʡʥʽʡ, ʘ ʡ 

ʽʜʝʦʣʦʛʽʯʥʽʡ, ʧʨʦʧʘʛʘʥʜʠʩʪʩʴʢʽʡ, ʤʘʥʽʧʫʣʷʪʠʚʥʽʡ, ʱʦ ʧʦʪʨʝʙʫʻ ʨʦʟʛʣʷʜʫ 

ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʩʦʮʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʦʜʘʚʯʠʭ ʟʤʽʥ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ 

ʜʝʨʞʘʚʠ, ʟʘʭʠʩʪʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ [1, ʩ. 20].  

ʎʽʣʴ ʨʦʙʦʪʠ. 

ʉʴʦʛʦʜʥʽ, ʧʽʜ ʯʘʩ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʟʘ 

ʫʤʦʚ ʧʨʦʪʠʩʪʦʷʥʥʷ ʩʧʨʦʙʘʤ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʽʩʪʦʨʽʾ ʪʘ ʘʥʪʠʫʢʨʘʾʥʩʴʢʽʡ 

ʧʨʦʧʘʛʘʥʜʽ çʨʫʩʩʢʦʛʦ ʤʠʨʘè, ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ, 

ʧʘʪʨʽʦʪʠʟʤʫ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʠʭ ʮʽʥʥʦʩʪʝʡ ʡ ʥʝʩʧʨʠʡʥʷʪʪʷ 

ʽʤʧʝʨʩʴʢʦʾ ʽʜʝʦʣʦʛʽʾ.  

ʅʝʦʙʭʽʜʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʮʴʦʛʦ ʻ ʩʦʮʽʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ, ʽ, ʧʝʨʝʜʫʩʽʤ, ʟʥʘʥʥʷ 

ʧʦʥʷʪʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʩʦʮʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ. ʊʦʞ ʥʘʜʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʽʜ ʯʘʩ 

ʚʠʢʣʘʜʘʥʥʷ ʩʦʮʽʦʣʦʛʽʾ ʩʴʦʛʦʜʥʽ ʩʪʘʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʯʽʪʢʦʾ ʪʘ 

ʣʦʛʽʯʥʦ ʚʠʙʫʜʫʚʘʥʦʾ ʧʦʥʷʪʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʪʘʥʝ ʥʘ ʟʘʚʘʜʽ ʨʦʩʽʡʩʴʢʽʡ 

ʧʨʦʧʘʛʘʥʜʽ ʧʽʜʤʽʥʶʚʘʪʠ ʧʦʥʷʪʪʷ, ʧʦʰʠʨʶʚʘʪʠ ʥʝʧʨʘʚʜʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʡ 

ʤʘʥʽʧʫʣʶʚʘʪʠ ʩʚʽʜʦʤʽʩʪʶ.  

ʉʝʨʝʜ ʘʢʪʫʘʣʴʥʠʭ ʜʝʬʽʥʽʮʽʡ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʤʘʻ ʙʫʪʠ ʧʨʠʜʽʣʝʥʘ 

ʚʠʟʥʘʯʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʧʦʥʷʪʴ, ʷʢ çʜʝʤʦʢʨʘʪʽʷè, çʛʝʥʦʮʠʜè, çʜʝʨʞʘʚʘ 
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ʘʛʨʝʩʦʨè, çʥʘʮʽʦʥʘʣʴʥʠʡ ʩʧʨʦʪʠʚè, çʨʫʭ ʦʧʦʨʫè, çʜʝʢʦʤʫʥʽʟʘʮʽʷè, 

çʜʝʢʦʣʦʥʽʟʘʮʽʷè, çʪʦʪʘʣʽʪʘʨʠʟʤè ʪʘ ʡʦʛʦ ʨʽʟʥʦʚʠʜʠ, ʟʦʢʨʝʤʘ, çʨʘʰʠʟʤè. ʇʨʠ 

ʮʴʦʤʫ ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʷʢ ʥʦʚʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʫ 

ʜʠʥʘʤʽʢʫ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, ʟʦʢʨʝʤʘ, - ʨʝʟʫʣʴʪʘʪʠ ʘʢʪʠʚʥʦʾ ʥʦʨʤʦʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʋʢʨʘʾʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. 

ʅʘ ʚʘʞʣʠʚʽʩʪʴ ʦʧʘʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʧʦʥʷʪʴ ʪʘ ʢʘʪʝʛʦʨʽʡ 

ʩʦʮʽʦʣʦʛʽʾ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʧʦʜʽʡ, ʷʚʠʱ ʪʘ ʧʨʦʮʝʩʽʚ, ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʘʚʪʦʨʠ ʥʘʚʯʘʣʴʥʦʾ ʪʘ 

ʜʦʚʽʜʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʢʫʨʩʫ ʩʦʮʽʦʣʦʛʽʾ [2, ʩ. 5; 3, ʩ. 9]. ɸ. ʄʘʢʦʚʝʮʴʢʠʡ ʪʘ 

ɸ. ʂʘʤʙʫʨ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ, ʧʝʨʝʛʣʷʜʫ ʪʘ 

ʧʦʧʦʚʥʝʥʥʷ ʧʦʥʷʪʽʡʥʦ-ʢʘʪʝʛʦʨʽʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʩʦʮʽʦʣʦʛʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʦʮʽʘʣʴʥʦʾ ʜʠʥʘʤʽʢʠ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʟʤʽʥ [4, ʩ. 4]. ʆʢʨʝʤʽ ʘʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʥʷʪʽʡʥʦ ʢʘʪʝʛʦʨʽʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦʩʣʽʜʞʫʶʪʴ 

ʚʯʝʥʽ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ (ʂ. ʂʦʨʞ, ʆ. ʉʫʩʩʴʢʘ, ɺ. ʊʢʘʯʝʥʢʦ ʪʘ 

ʽʥ.), ʽ, ʟʦʢʨʝʤʘ, - ʩʦʮʽʦʣʦʛʽʾ ʚʽʡʥʠ (ɺ. ɻʦʨʙʫʣʽʥ, ʄ. ʊʨʝʙʽʥ), ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥ 

ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʩʦʮʽʘʣʴʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʧʝʜʘʛʦʛʽʢʠ, ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

(ɺ. ɻʨʫʰʢʦ, ʇ. ɻʫʜʟʴ, ʆ. ʈʘʩʩʢʘʟʦʚʘ, ʉ. ʍʘʨʯʝʥʢʦ ʪʘ ʽʥ.). ʊʘʢ, ʄ. ʊʨʝʙʽʥ 

ʟʘʟʥʘʯʘʻ, ʱʦ ʩʫʯʘʩʥʘ ʨʝʘʣʴʥʽʩʪʴ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʚʠʤʘʛʘʻ 

ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʷʚʠʱʘ ʚʽʡʥʠ, ʾʾ ʘʥʘʣʽʟʫ ʢʨʽʟʴ ʧʨʠʟʤʫ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʟʥʘʥʥʷ, 

ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʪʨʝʙʫʻ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ ʽ ʢʘʪʝʛʦʨʽʡ 

[5, ʩ. 209].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʦʥʷʪʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ʩʦʮʽʦʣʦʛʽʾ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʦʨʽʚʥʷʥʥʷ, 

ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʝʨʝʜ ʟʘʢʦʥʦʜʘʚʯʠʭ ʟʤʽʥ, ʱʦ ʙʫʣʠ ʧʨʠʡʥʷʪʽ 

ʟ ʧʦʯʘʪʢʫ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʾ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʇʦʩʪʘʥʦʚʠ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 

çʇʨʦ ʚʠʟʥʘʥʥʷ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʜʝʨʞʘʚʦʶ-ʘʛʨʝʩʦʨʦʤè ˉ 129-VIII ʚʽʜ 

27.01.2015 ʨ, ʟʘ ʷʢʦʶ ʈʌ ʙʫʣʦ ʚʧʝʨʰʝ ʚʠʟʥʘʥʦ ʜʝʨʞʘʚʦʶ-ʘʛʨʝʩʦʨʦʤ, ʱʦ 

ʧʽʜʪʨʠʤʫʻ ʪʝʨʦʨʠʟʤ ʪʘ ʩʪʘʚʠʪʴ ʧʽʜ ʟʘʛʨʦʟʫ ʤʽʞʥʘʨʦʜʥʠʡ ʤʠʨ ʽ ʙʝʟʧʝʢʫ; çʇʨʦ 
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ɿʘʷʚʫ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ çʇʨʦ ʚʽʜʩʽʯ ʟʙʨʦʡʥʽʡ ʘʛʨʝʩʽʾ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʪʘ 

ʧʦʜʦʣʘʥʥʷ ʾʾ ʥʘʩʣʽʜʢʽʚè ˉ 337-VIII ʚʽʜ 21.04.2015 ʨ., ʫ ʷʢʽʡ ʟʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʈʌ 

ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʚʠʟʥʘʻʪʴʩʷ ʪʷʞʢʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʟʣʦʯʠʥʦʤ, ʩʢʦʻʥʥʷ ʷʢʦʛʦ ʤʘʻ 

ʥʘʩʣʽʜʢʦʤ ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ; ˉ 1014-VIII ʚʽʜ 18.02.2016 ʨ. 

çʇʨʦ ɿʚʝʨʥʝʥʥʷ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʜʦ ʧʘʨʣʘʤʝʥʪʽʚ ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ, 

ʧʘʨʣʘʤʝʥʪʩʴʢʠʭ ʘʩʘʤʙʣʝʡ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʱʦʜʦ ʟʘʩʫʜʞʝʥʥʷ 

ʪʨʠʚʘʶʯʦʾ ʘʛʨʝʩʽʾ ʈʌ ʧʨʦʪʠ ʋʢʨʘʾʥʠè, ʱʦ ʢʦʥʩʪʘʪʫʚʘʣʘ ʟʤʽʮʥʝʥʥʷ ʚ ʈʦʩʽʾ 

ʘʚʪʦʨʠʪʘʨʠʟʤʫ ʽ ʜʠʢʪʘʪʫʨʠ ʪʘ ʥʝʙʝʟʧʝʢʫ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʶ ʢʨʘʾʥʦʶ 

ʧʦʣʽʪʠʢʠ ʘʛʨʝʩʽʾ ʪʘ ʪʝʨʦʨʫ ʜʣʷ ʋʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʠ ʪʘ ʾʾ ʥʘʨʦʜʫ. ʉʘʤʝ ʫ ʮʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʘʭ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʬʘʢʪʠ ʚʦʻʥʥʦʾ ʦʢʫʧʘʮʽʾ ʽ 

ʧʦʜʘʣʴʰʦʾ ʥʝʟʘʢʦʥʥʦʾ ʘʥʝʢʩʽʾ ʪʝʨʠʪʦʨʽʾ ɸʚʪʦʥʦʤʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʂʨʠʤʫ ʽ 

ʉʝʚʘʩʪʦʧʦʣʷ - ʥʝʚʽʜôʻʤʥʠʭ ʩʢʣʘʜʦʚʠʭ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʚʦʻʥʥʦʾ 

ʦʢʫʧʘʮʽʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ [6, ʧ. 3]. 

ʎʽʣʘ ʥʠʟʢʘ ʥʘʜʚʘʞʣʠʚʠʭ ʧʨʘʚʦʚʠʭ ʜʝʬʽʥʽʮʽʡ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʠʡʥʷʪʪʷʤ 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ 1702-ɯʍ ʚʽʜ 16.07.2021 ʨ. çʇʨʦ ʦʩʥʦʚʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʧʨʦʪʠʚʫè.  

ɿʘʢʦʥʦʤ, ʟʦʢʨʝʤʘ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʦʥʷʪʪʷ çʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʨʦʪʠʚʫè ʷʢ 

ʢʦʤʧʣʝʢʩʫ çʟʘʭʦʜʽʚ, ʷʢʽ ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʪʘ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟ ʤʝʪʦʶ ʩʧʨʠʷʥʥʷ 

ʦʙʦʨʦʥʽ ʋʢʨʘʾʥʠ ʰʣʷʭʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʦʛʦ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ 

ʜʦ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʻʥʥʦʾ ʙʝʟʧʝʢʠ, ʩʫʚʝʨʝʥʽʪʝʪʫ ʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʜʝʨʞʘʚʠ, ʩʪʨʠʤʫʚʘʥʥʷ ʽ ʚʽʜʩʽʯʽ ʘʛʨʝʩʽʾè; ʡʦʛʦ ʤʝʪʘ, ʱʦ 

ʧʦʣʷʛʘʻ, ʟʦʢʨʝʤʘ, ʫ çʩʧʨʠʷʥʥʽ ʟʘʙʝʟʧʝʯʝʥʥʶ ʛʦʪʦʚʥʦʩʪʽ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʜʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʨʦʪʠʚʫè [7, ʩʪ. 1, 3], ʘ ʪʘʢʦʞ ʪʘʢʘ ʩʢʣʘʜʦʚʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʧʨʦʪʠʚʫ, ʷʢ çʨʫʭ ʦʧʦʨʫè, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ çʩʠʩʪʝʤʘ ʚʦʻʥʥʠʭ, 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʦʨʛʘʥʽʟʘʮʽʷ, ʧʣʘʥʫʚʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʘ ʽ 

ʧʽʜʪʨʠʤʢʘ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʩʫʚʝʨʝʥʽʪʝʪʫ ʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʽʜʩʽʯʽ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠè 

[7, ʩʪ. 1]. 

ɿ ʧʦʯʘʪʢʦʤ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʘʛʨʝʩʽʾ ʈʌ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ 

ʥʠʟʢʫ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ: ʇʦʩʪʘʥʦʚʠ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ çʇʨʦ 
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ɿʘʷʚʫ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ çʇʨʦ ʚʯʠʥʝʥʥʷ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ 

ʛʝʥʦʮʠʜʫ ʚ ʋʢʨʘʾʥʽè ˉ 2188-IX ʚʽʜ 14.04.2022 ʨ., ʟʘ ʷʢʦʶ ʜʽʾ, ʚʯʠʥʝʥʽ 

ɿʙʨʦʡʥʠʤʠ ʩʠʣʘʤʠ ʈʌ ʪʘ ʾʾ ʧʦʣʽʪʠʯʥʠʤ ʽ ʚʽʡʩʴʢʦʚʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʽʜ ʯʘʩ 

ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ, ʱʦ ʨʦʟʧʦʯʘʣʘʩʷ 24 ʣʶʪʦʛʦ 2022 ʨ., ʚʠʟʥʘʶʪʴʩʷ 

ʛʝʥʦʮʠʜʦʤ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ; çʇʨʦ ɿʘʷʚʫ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʱʦʜʦ 

ʚʠʟʥʘʥʥʷ ʨʦʩʽʡʩʴʢʦʛʦ ʨʝʞʠʤʫ ʪʝʨʦʨʠʩʪʠʯʥʠʤ, ʥʝʣʝʛʽʪʠʤʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʈʌ ʚ 

ʆʆʅ ʽ ʾʾ ʨʝʬʦʨʤʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʯʣʝʥʽʚ ʨʦʩʽʡʩʴʢʠʭ ʧʦʣʽʪʠʯʥʠʭ ʧʘʨʪʽʡ, 

ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʘʛʨʝʩʽʶè ˉ 2787-IX ʚʽʜ 01.12.2022 ʨ.; ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ 

ʟʘʙʦʨʦʥʫ ʧʨʦʧʘʛʘʥʜʠ ʨʦʩʽʡʩʴʢʦʛʦ ʥʘʮʠʩʪʩʴʢʦʛʦ ʪʦʪʘʣʽʪʘʨʥʦʛʦ ʨʝʞʠʤʫ, ʟʙʨʦʡʥʦʾ 

ʘʛʨʝʩʽʾ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʷʢ ʜʝʨʞʘʚʠ-ʪʝʨʦʨʠʩʪʘ ʧʨʦʪʠ ʋʢʨʘʾʥʠ, ʩʠʤʚʦʣʽʢʠ 

ʚʦʻʥʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʦʛʦ ʥʘʮʠʩʪʩʴʢʦʛʦ ʪʦʪʘʣʽʪʘʨʥʦʛʦ ʨʝʞʠʤʫ ʚ 

ʋʢʨʘʾʥʫè ˉ 2265-IX ʚʽʜ 22.05.2022 ʨ., ʷʢʠʤ ʧʦʣʽʪʠʯʥʠʡ ʨʝʞʠʤ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ ʫʧʝʨʰʝ ʙʫʣʦ ʚʠʟʥʘʥʦ ʥʘʮʠʩʪʩʴʢʠʤ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʪʘ ʧʨʘʢʪʠʢʦʶ. 

ɿʘʛʘʣʴʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ ʮʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʩʪʘʚ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʋʢʨʘʾʥʠ, ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʝʦʥʘʮʠʩʪʩʴʢʦʾ ʩʠʤʚʦʣʽʢʠ ʚ 

ʋʢʨʘʾʥʽ ʽ ʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʥʥʷ ʈʦʩʽʾ ʜʝʨʞʘʚʦʶ-ʪʝʨʦʨʠʩʪʦʤ, ʮʽʣʷʤʠ ʨʝʞʠʤʫ 

ʷʢʦʾ ʻ çʜʝʨʞʘʚʥʠʡ ʛʝʥʦʮʠʜ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʬʽʟʠʯʥʝ ʟʥʠʱʝʥʥʷ, ʤʘʩʦʚʽ 

ʚʙʠʚʩʪʚʘ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ, ʚʯʠʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʟʣʦʯʠʥʽʚ ʧʨʦʪʠ ʮʠʚʽʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʦʨʦʥʝʥʠʭ ʤʝʪʦʜʽʚ ʚʽʡʥʠ, ʨʫʡʥʫʚʘʥʥʷ ʮʠʚʽʣʴʥʠʭ 

ʦʙôʻʢʪʽʚ ʪʘ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ 

ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʘʪʘʩʪʨʦʬ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠè [8].  

ʗʢ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʨʦʷʚʠ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ ʙʫʣʦ 

ʟʘʪʚʝʨʜʞʝʥʦ ʟʘʢʦʥʦʧʨʦʝʢʪ çʇʨʦ ʟʘʩʫʜʞʝʥʥʷ ʪʘ ʟʘʙʦʨʦʥʫ ʧʨʦʧʘʛʘʥʜʠ ʨʦʩʽʡʩʴʢʦʾ 

ʽʤʧʝʨʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʽ ʜʝʢʦʣʦʥʽʟʘʮʽʶ ʪʦʧʦʥʽʤʽʾè ˉ 7253 ʚʽʜ 

21.03.2023 ʨ., ʱʦ ʚʠʟʥʘʯʠʚ ʧʨʘʚʦʚʽ ʟʘʩʘʜʠ ʟʘʩʫʜʞʝʥʥʷ ʨʦʩʽʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʚ 

ʋʢʨʘʾʥʽ ʟʘʙʦʨʦʥʠʚ ʧʨʦʧʘʛʘʥʜʫ ʾʾ ʩʠʤʚʦʣʽʢʠ ʪʘ ʚʩʪʘʥʦʚʠʚ ʧʦʨʷʜʦʢ ʣʽʢʚʽʜʘʮʽʾ 

ʩʠʤʚʦʣʽʢʠ ʨʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʩʴʢʦʾ ʧʦʣʽʪʠʢʠ, ʪʘ ʇʦʩʪʘʥʦʚʫ ʧʨʦ ɿʘʷʚʫ ɺʝʨʭʦʚʥʦʾ 

ʈʘʜʠ çʇʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʪʠʯʥʠʤ ʨʝʞʠʤʦʤ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʽʜʝʦʣʦʛʽʾ 

ʨʘʰʠʟʤʫ, ʟʘʩʫʜʞʝʥʥʷ ʟʘʩʘʜ ʽ ʧʨʘʢʪʠʢ ʨʘʰʠʟʤʫ ʷʢ ʪʦʪʘʣʽʪʘʨʥʠʭ ʽ 

ʣʶʜʠʥʦʥʝʥʘʚʠʩʥʠʮʴʢʠʭè ˉ 3078-IX ʚʽʜ 02.05.2023 ʨ., ʱʦ ʚʠʟʥʘʯʘʻ ʬʦʨʤʠ 
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ʘʛʨʝʩʽʾ ʡ ʩʧʦʥʫʢʘʻ ʜʦ ʟʘʩʫʜʞʝʥʥʷ ʯʠʥʥʦʛʦ ʧʦʣʽʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ.  

ʅʘʜʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʪʘ ʟʤʽʩʪʫ ʩʫʯʘʩʥʦʛʦ ʨʦʩʽʡʩʴʢʦʛʦ 

ʧʦʣʽʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʩʪʘʣʦ ʡʦʛʦ ʻ ʥʦʨʤʘʪʠʚʥʝ ʚʠʟʥʘʯʝʥʥʷ ʷʢ çʥʝʦʽʤʧʝʨʩʴʢʦʾ, 

ʪʦʪʘʣʽʪʘʨʥʦʾ ʜʠʢʪʘʪʫʨʠ, ʱʦ ʚʪʽʣʶʻ ʽʜʝʾ ʬʘʰʠʟʤʫ ʪʘ ʥʘʮʽʦʥʘʣ-ʩʦʮʽʘʣʽʟʤʫ ʚ 

ʩʫʯʘʩʥʽʡ ʚʝʨʩʽʾ ʨʦʩʽʡʩʴʢʦʛʦ ʬʘʰʠʟʤʫ (ʨʘʰʠʟʤʫ)è [9], ʚʠʟʥʘʯʝʥʥʷ 

ʘʥʪʠʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʪʘ ʪʦʪʘʣʽʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʮʴʦʛʦ ʨʝʞʠʤʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʙʘʟʦʚʠʭ ʦʟʥʘʢ ʨʘʰʠʟʤʫ - ʽʜʝʾ ʨʫʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʽʟʤʫ ʷʢ ʦʩʥʦʚʠ ʜʝʨʞʘʚʥʦʾ 

ʽʜʝʦʣʦʛʽʾ, ʱʦ ʘʛʨʝʩʠʚʥʦ ʥʘʩʘʜʞʫʶʪʴʩʷ ʥʘ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʚʥʦʶ ʟʘʙʦʨʦʥʦʶ ʚʩʴʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ, ʘ ʪʘʢʦʞ 

ʽʜʝʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʟʤʫ ʷʢ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦʾ ʙʘʟʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʦʪʘʣʽʪʘʨʥʦʛʦ ʨʝʞʠʤʫ ʥʝʦʥʘʮʠʩʪʩʴʢʦʛʦ ʪʠʧʫ.  

ɺʘʞʣʠʚʦʶ ʻ ʪʘʢʦʞ ʢʦʥʩʪʘʪʘʮʽʷ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʢʦʥʮʝʧʮʽʷ çʨʫʩʴʢʦʛʦ ʤʠʨʫè 

ʦʬʽʮʽʡʥʘ ʜʝʨʞʘʚʥʘ ʽʜʝʦʣʦʛʽʷ ʨʦʩʽʡʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʽʟʤʫ - ʩʪʘʣʘ çʦʩʥʦʚʦʶ 

ʨʝʘʣʽʟʘʮʽʾ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʧʦʣʽʪʠʢʠ ʟʦʚʥʽʰʥʴʦʾ ʝʢʩʧʘʥʩʽʾ ʟ ʤʝʪʦʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾè [9]. 

ɺʠʩʥʦʚʢʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʣʘʜʘʥʥʷ ʩʦʮʽʦʣʦʛʽʾ ʩʴʦʛʦʜʥʽ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʫʤʦʚʘʭ ʧʨʦʪʠʜʽʾ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʽʡ ʨʦʩʽʡʩʴʢʽʡ ʘʛʨʝʩʽʾ.  

ɼʦʦʧʨʘʮʶʚʘʥʥʷ ʡ ʘʢʪʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ ʽ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʦʜʘʚʯʠʭ ʟʤʽʥ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤ ʟʘʢʨʽʧʣʝʥʥʷʤ ʽ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʥʷʪʴ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʦʩʚʽʪʥʽʭ ʚʪʨʘʪ, ʟʦʢʨʝʤʘ, 

ʧʦʨʫʰʝʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʨʦʩʪʘʶʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ 

ʟʫʤʦʚʣʶʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʥʘʫʢʦʚʦ ʤʝʪʦʜʠʯʥʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ 

ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʽʚ ʽʩʥʫʶʯʠʤ ʩʫʩʧʽʣʴʥʠʤ ʚʠʢʣʠʢʘʤ [10], ʩʧʨʠʷʪʠʤʝ 

ʬʦʨʤʫʚʘʥʥʶ ʥʝʦʙʭʽʜʥʠʭ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ, ʧʘʪʨʽʦʪʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʶ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʾʭ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʨʦʟʚʠʪʢʫ ʽ ʪʚʦʨʯʽʡ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʯʝʨʝʟ 

ʚʠʟʥʘʥʥʷ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʠʭ ʮʽʥʥʦʩʪʝʡ, ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 
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ʧʦʜʽʾ, ʷʚʠʱʘ ʽ ʧʨʦʮʝʩʠ. 
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ʉʀʅɽʉʊɽɿɯʗ ʗʂ ʇʈʀʅʎʀʇ ʈʆɿɺʀʊʂʋ ʍʋɼʆɾʅʔʆɰ ʊɺʆʈʏʆʉʊɯ 

 

ɸʪʘʤʘʥʯʫʢ ʆʣʴʛʘ 

ɸʩʠʩʪʝʥʪʢʘ ï ʩʪʘʞʠʩʪʢʘ ʢʘʬʝʜʨʠ ʙʘʥʜʫʨʠ 

ʅʄɸʋ ̔ʤ. ʇ. ɯ. ʏʘʡʢʦʚʩʴʢʦʛʦ 

 

ʅʦʚʽ ʪʝʥʜʝʥʮʽʾ ʚ ʩʫʯʘʩʥʦʤʫ ʤʠʩʪʝʮʴʢʦʤʫ ʧʨʦʩʪʦʨʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʘʢʪʠʚʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʠʩʪʝʮʪʚ, ʱʦ ʫʚʠʨʘʟʥʶʻ ʡʦʛʦ 

ʢʫʣʴʪʫʨʦʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʝʙʽʯʥʦʛʦ ʦʩʷʛʥʝʥʥʷ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʧʠʪʘʥʴ ʩʴʦʛʦʜʝʥʥʷ, ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʭʫʜʦʞʥʽʭ ʮʽʥʥʦʩʪʝʡ. ʋ 

ʢʦʥʪʝʢʩʪʽ ʛʣʠʙʰʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʤʠʩʪʝʮʪʚʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ 

ʧʨʦʙʣʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚ ʭʫʜʦʞʥʽʡ ʪʚʦʨʯʦʩʪʽ ʧʨʠʭʦʚʘʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʤʝʭʘʥʽʟʤʽʚ, 

ʫʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʩʧʝʢʪʨʫ ʩʤʠʩʣʦʚʠʭ ʚʽʜʪʽʥʢʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʥʝʚʝʨʙʘʣʴʥʦʛʦ ʯʫʪʪʻʚʦ-ʩʤʠʩʣʦʚʦʛʦ ʧʦʣʷ, ʱʦ ʻ 

ʧʝʨʝʜʫʤʦʚʦʶ ʧʨʦʮʝʩʫ ʪʚʦʨʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ ʽ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ. ʎʝ 

ʘʢʪʫʘʣʽʟʫʻ ʧʨʦʙʣʝʤʫ ʧʦʰʫʢʫ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ 

ʪʝʥʜʝʥʮʽʡ ʚ ʤʠʩʪʝʮʪʚʽ, ʧʦʨʫʰʫʶʯʠ ʧʠʪʘʥʥʷ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʥʦʚʦʾ 

ʪʚʦʨʯʦʾ ʤʝʥʪʘʣʴʥʦʩʪʽ. ɯ ʪʘʢʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʩʪʘʻ ʩʠʥʝʩʪʝʟʽʷ ï ̫ ʢ ʦʜʠʥ ʟ 

ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʬʦʨʤʫʻ ʥʦʚʝ, ʪʨʘʥʩʬʦʨʤʦʚʘʥʝ, ʙʘʛʦʪʦʚʠʤʽʨʥʝ 

ʩʚʽʪʦʚʽʜʯʫʪʪʷ. ɺʦʥʘ ʦʩʦʙʣʠʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʤʠʩʪʝʮʪʚʽ ʪʘ ʢʫʣʴʪʫʨʽ, ʚʠʩʪʫʧʘʶʯʠ 

ʦʜʥʦʯʘʩʥʦ ʷʢ ʩʧʨʠʡʥʷʪʪʷ ʧʨʝʜʤʝʪʥʦʛʦ ʩʚʽʪʫ ʽ ʷʢ ʭʫʜʦʞʥʷ ʩʪʨʘʪʝʛʽʷ. ʌʝʥʦʤʝʥ 

ʩʠʥʝʩʪʝʟiʾ  ʚʽʜʦʤʠʡ ʥʘʤ ʱʝ ʟ ʘʨʭʘʾʯʥʠʭ ʯʘʩʽʚ, ʢʦʣʠ ʣʶʜʷʤ ʙʫʚ ʧʨʠʪʘʤʘʥʥʠʡ 

ʩʠʥʢʨʝʪʠʯʥʠʡ ʩʚʽʪʦʛʣʷʜ. ʉʚʦʛʦ ʘʧʦʛʝʶ ʩʠʥʝʩʪʝʟʽʷ ʜʦʩʷʛʣʘ ʚ ʝʧʦʭʫ ʈʦʤʘʥʪʠʟʤʫ, 

ʘʣʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʩʘʤʝ ʚ ʥʘʰ ʯʘʩ, ʘʜʞʝ ʧʦʨʫʰʫʻ ʧʠʪʘʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʠʩʪʝʮʪʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʘʨʪʝʬʘʢʪʽʚ ʤʫʟʠʯʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ. 

ʆʜʥʠʤ ʟ ʥʘʡʙiʣʴʰ ʮiʢʘʚʠʭ, ʪʘ ʚʩʝ ʞ ʤʘʣʦ ʜʦʩʣiʜʞʫʚʘʥʠʭ ʬʝʥʦʤʝʥiʚ, ʻ 

ʬʝʥʦʤʝʥ ʩʠʥʝʩʪʝʟiʾ  ï ʩʝʥʩʦʨʥʦʾ ʦʨʛʘʥiʟʘʮiʾ  ʣʶʜʠʥʠ. ʊʝʨʤiʥ çʩʠʥʝʩʪʝʟi̫è 
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ʧʦʭʦʜʠʪʴ ʚiʜ ʜʘʚʥʴʦʛʨʝʮʴʢʦʛʦ çaesthesisè, ʱʦ ʦʟʥʘʯʘʻ çʯʫʪʪʷ, ʚiʜʯʫʪʪʷè. ʋ 

ʧʦʻʜʥʘʥʥi ʟ çsynè, ʱʦ ʚ ʜʘʚʥʴʦʛʨʝʮʴʢiʡ ʤʦʚi ʦʟʥʘʯʘʣʦ çʟ, ʩʫʤiʩʥʦè, çaesthesisè 

ʫʪʚʦʨʶʻ ʧʦʥʷʪʪʷ çʩʧiʚʚiʜʯʫʪʪʷè. ʉʠʛʥʘʣʠ, ʷʢi ʥʘʜʭʦʜʷʪʴ ʚiʜ ʨiʟʥʠʭ ʦʨʛʘʥiʚ 

ʯʫʪʪʷ, ʟʤih ʫʶʪʴʩʷ, ʩʠʥʪʝʟʫʶʪʴʩʷ: ʣʶʜʠʥʘ ʤʦʞʝ ʙʘʯʠʪʠ ʟʚʫʢ, ʯʫʪʠ ʢʦʣiʨ, 

ʚiʜʯʫʚʘʪʠ ʪʝʢʩʪ ʘʙʦ ʯʫʪʠ ʟʘʧʘʭ ʤʝʣʦʜiʾ  i ʪ.ʧ. ɺ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʚʘ ʚʠʜʠ ʩʠʥʝʩʪʝʟʽʾ ï ̔ ʤʧʣʽʮʠʪʥʘ (ʚʨʦʜʞʝʥʘ), ʪʘ ʝʢʩʧʣʽʮʠʪʥʘ 

(ʥʘʙʫʪʘ).  

ɯʤʧʣʽʮʠʪʥʘ ʩʠʥʝʩʪʝʟʽʷ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʬʝʥʦʤʝʥ, ʷʢʠʡ 

ʤʘʣʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ (ʧʨʠʙʣʠʟʥʦ 2 - 4 % ʫʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʝʤʣʽ). ʄʘʻ ʩʪʨʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʻʶ ʤʠʤʦʚʽʣʴʥʽʩʪʶ. ʃʶʜʠ, ʷʢʽ 

ʚʦʣʦʜʽʶʪʴ ʮʠʤ ʚʠʜʦʤ ʩʠʥʝʩʪʝʟiʾ , ʤʘʶʪʴ ʩʪʽʡʢʽ ʚʽʜʯʫʪʪʷ ʚ ʩʧʝʮʠʬʽʯʥʽʡ 

ʤʦʜʘʣʴʥʦʩʪʽ, ʽ ʾʭ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʚʨʦʜʞʝʥʠʤʠ ʩʠʥʝʩʪʝʪʘʤʠ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʽʤʧʣʽʮʠʪʥʦʾ ʩʠʥʝʩʪʝʟiʾ  - ̒  ʧʦʷʚʘ 

ʢʦʣʴʦʨʽʚ ʧʨʠ ʩʧʨʠʡʥʷʪʪʽ ʙʫʢʚ ʘʙʦ ʮʠʬʨ. ʋ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ, ʷʢʘ ʚʦʣʦʜʽʻ 

ʚʨʦʜʞʝʥʦʶ ʩʠʥʝʩʪʝʟʽʻʶ, ʙʝʟʙʘʨʚʥʘ ʚ ʨʝʘʣʴʥʦʩʪʽ ʙʫʢʚʘ ʘʙʦ ʮʠʬʨʘ ʟʘʚʞʜʠ 

ʥʘʜʽʣʝʥʘ ʫʥʽʢʘʣʴʥʠʤ ʢʦʣʴʦʨʦʤ, ʷʢʠʡ ʥʽʢʦʣʠ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ɯʥʰʠʤ, ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʧʨʦʷʚʦʤ ʚʨʦʜʞʝʥʦʾ ʩʠʥʝʩʪʝʟʽʾ, ʻ ʪʘʢ ʟʚʘʥʠʡ "ʢʦʣʴʦʨʦʚʠʡ 

ʩʣʫʭ", ʘʙʦ çʩʠʥʦʧʩʽʷè ï ̫ ʚʠʱʝ, ʱʦ ʭʘʨʘʢʪʝʨʥʝ ʷʢ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʣʶʜʝʡ, ʫ ʷʢʠʭ 

ʧʨʠ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʽ ʤʫʟʠʢʠ ʚʠʥʠʢʘʶʪʴ ʩʫʙ'ʻʢʪʠʚʥʽ ʢʦʣʴʦʨʦʚʽ ʚʨʘʞʝʥʥʷ, ʪʘʢ ʽ 

ʜʣʷ ʤʫʟʠʢʘʥʪʽʚ, ʫ ʷʢʠʭ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʟʚʫʢʽʚ, ʪʦʥʘʣʴʥʦʩʪʝʡ ʪʘ ʪʝʤʙʨʽʚ 

ʩʧʨʠʯʠʥʷʻ ʩʧʣʝʩʢ ʢʦʣʴʦʨʦʚʠʭ ʬʘʥʪʘʟʽʡ. ɸ ʫ ʢʦʤʧʦʟʠʪʦʨʩʴʢʽʡ ʪʚʦʨʯʦʩʪʽ ʮʝ 

ʩʧʨʠʷʻ ʧʦʷʚʽ ʫʥʽʢʘʣʴʥʠʭ ʤʫʟʠʯʥʠʭ ̫ ʚʠʱ. ʗʩʢʨʘʚʠʤʠ ʦʩʦʙʠʩʪʦʩʪʷʤʠ ʤʫʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʫ ʷʢʠʭ ʚʨʦʜʞʝʥʘ ʩʠʥʝʩʪʝʟʽʷ ʧʽʜʩʠʣʶʚʘʣʘʩʷ ʬʽʣʦʩʦʬʩʴʢʠʤʠ ʪʘ 

ʩʚʽʪʦʛʣʷʜʥʠʤʠ ʧʝʨʝʢʦʥʘʥʥʷʤʠ ʙʫʣʠ ʄ. ʏʶʨʣʴʦʥʽʩ, ʆ. ʉʢʨʷʙʽʥ, ʄ. ʈʠʤʩʴʢʠʡ-

ʂʦʨʩʘʢʦʚ, ɸ. ʐʝʥʙʝʨʛ. ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʤʫʟʠʯʥʽʡ ʢʫʣʴʪʫʨʽ ʮʝ ï ʃʝʩʷ ɼʠʯʢʦ. 

ʊʘʢʦʞ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʩʠʥʝʩʪʝʟʽʾ ʷʢ: 

½ ʬʦʥʝʤʥʦ-ʢʦʣʴʦʨʦʚʘ ʩʠʥʝʩʪʝʟʽʷ ï ʘʩʦʮʽʘʪʠʚʥʝ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ ʪʘ 

ʣʶʜʩʴʢʦʛʦ ʤʦʚʣʝʥʥʷ; 

½ ʬʦʥʝʤʥʦ-ʩʤʘʢʦʚʘ ï ʨʝʘʢʮʽʷ ʩʤʘʢʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʘ ʟʚʫʯʘʥʥʷ 

ʦʢʨʝʤʠʭ ʩʣʽʚ.  
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ʈʝʘʢʮʽʾ ʽʤʧʣʽʮʠʪʥʦʾ ʩʠʥʝʩʪʝʟʽʾ ʮʝ ï ʘʚʪʦʤʘʪʠʯʥʘ, ʤʠʤʦʚʽʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʭʘʨʘʢʪʝʨʥʠʡ ʩʪʠʤʫʣ ʫ ʚʠʛʣʷʜʽ ʥʝʟʚʠʯʘʡʥʦʛʦ, ʜʦʜʘʪʢʦʚʦʛʦ ʚʽʜʯʫʪʪʷ. ʎʠʤ 

ʚʨʦʜʞʝʥʘ ʩʠʥʝʩʪʝʟʽʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʝʢʩʧʣʽʮʠʪʥʦʾ, ʱʦ ʧʦʨʦʜʞʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʜʦʙʫʪʦʛʦ ʞʠʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ. ʗʢ ʟʘʟʥʘʯʘʻ ʨʝʜʘʢʪʦʨ ʟʙʽʨʢʠ ʩʪʘʪʝʡ 

"ʉʠʥʝʩʪʝʟʽʷ: ʜʫʤʢʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ" ɸʥʪʦʥ ʉʠʜʦʨʦʚ-ɼʦʨʩʦ: çé ʢ̫ɦ ʦ ʚ ʧʝʚʥʽʡ 

ʢʫʣʴʪʫʨʥʽʡ ʩʧʽʣʴʥʦʪʽ, ʰʪʫʯʥʦ ʧʦʬʘʨʙʦʚʘʥʘ ʚ ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʢʘʨʘʤʝʣʴ, ʤʦʞʝ ʙʫʪʠ 

ʩʫʙ'ʻʢʪʠʚʥʦ ʧʦʚ'ʷʟʘʥʘ ʟʽ ʩʤʘʢʦʤ ʷʙʣʫʢʘ ʘʙʦ ʣʘʡʤʘ, ʪʦ, ʷʢʱʦ ʧʨʝʜʩʪʘʚʥʠʢ ʮʽʻʾ 

ʩʧʽʣʴʥʦʪʠ ʥʝʥʘʜʦʚʛʦ ʦʧʠʥʠʪʴʩʷ ʚ ʽʥʰʦʤʫ ʢʫʣʴʪʫʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʪʦ ʟʝʣʝʥʠʡ 

ʢʦʣʽʨ ʤʦʞʝ ʟ ʣʝʛʢʽʩʪʶ ʧʦʯʘʪʠ ʘʩʦʮʽʶʚʘʪʠʩʷ ʟʽ ʩʤʘʢʦʤ ʤʝʣʦʪʨʽʾ, ʯʝʨʽʤʦʾ ʘʙʦ 

ʽʥʰʠʤ ʥʦʚʠʤ ʩʤʘʢʦʤ. ɺ ʷʢʠʡʩʴ ʤʦʤʝʥʪ ʚʠ ʤʦʞʝʪʝ ʚʠʷʚʠʪʠ, ʘʙʦ ʧʨʦʩʪʦ 

ʚʠʨʽʰʠʪʠ ʜʣʷ ʩʝʙʝ, ʱʦ ʯʠʩʣʦ 102 ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜ ʚʘʩ ʩʧʨʘʚʘ ʽ ʪʨʦʰʢʠ ʚʠʱʝ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʢʚʘʨʪʠʨʘ ʧʽʜ ʪʘʢʠʤ ʥʦʤʝʨʦʤ, ʘʣʝ 

ʷʢʱʦ ʚʠ ʟʤʽʥʠʪʝ ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ, ʽ ʯʠʩʣʦ, ʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʤʦʞʫʪʴ ʪʘʢʦʞ 

ʰʚʠʜʢʦ ʟʤʽʥʠʪʠʩʷ. ɯʥʰʘ ʩʧʨʘʚʘ ï ʚʨʦʜʞʝʥʘ ʩʠʥʝʩʪʝʟʽʷ, ʨʝʘʢʮʽʾ ʷʢʦʾ ʥʝ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʨʦʙʦʪʽ ʧʘʤ'ʷʪʽ ʪʘ ʫʷʚʠ ʽ ʪʦʤʫ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʚʠʙʦʨʫ, ʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʡ ʚʠʜʦʟʤʽʥʽ. ʗʢʱʦ ʟʘʚʜʷʢʠ ʚʨʦʜʞʝʥʽʡ ʩʠʥʝʩʪʝʟʽʾ, ʩʤʘʢ ʧʝʚʥʦʾ ʾʞʽ 

(ʥʘʧʨʠʢʣʘʜ, ʩʤʘʢ ʽ ʘʨʦʤʘʪ ʢʘʚʠ) ʚʠʢʣʠʢʘʻ ʫ ʣʶʜʠʥʠ ʟ ʚʨʦʜʞʝʥʦʶ ʩʠʥʝʩʪʝʟʽʻʶ 

ʚʽʜʯʫʪʪʷ ʫʣʴʪʨʘʤʘʨʠʥʦʚʦʛʦ ʩʧʦʣʦʭʫ, ʪʦ ʧʦʜʦʙʘʻʪʴʩʷ ʾʡ ʮʝ ʯʠ ʥʽ, ʘʣʝ ʮʝʡ ʩʤʘʢ 

ʥʘʟʘʚʞʜʠ ʙʫʜʝ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʮʠʤ ʢʦʣʴʦʨʦʤ ʽ ʬʦʨʤʦʶ. [2, ʩ. 8 - 9] 

ɽʢʩʧʣʽʮʠʪʥʘ ʩʠʥʝʩʪʝʟʽʷ ï ʮʝ ʩʧʦʩʽʙ ʨʦʟʚʠʪʢʫ ʩʫʙô̒ ʢʪʠʚʥʦʩʪʽ, ʢʦʛʥʽʪʠʚʥʘ 

ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʜʦ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʷʚʠʱ, ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʩʠʥʝʩʪʝʟʽʡʥʠʭ ʩʭʝʤ, ʪʘ ʫʪʚʦʨʝʥʥʷ ʘʩʦʮʽʘʮʽʡ ʽ ʤʝʪʘʬʦʨ. ɽʢʩʧʣʽʮʠʪʥʫ ʩʠʥʝʩʪʝʟʽʶ 

ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʥʘʧʨʷʤʢʠ ï ʧʽʟʥʘʚʘʣʴʥʠʡ ʽ ʪʚʦʨʯʠʡ.  

ʇʽʟʥʘʚʘʣʴʥʠʡ ʬʦʨʤʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʞʠʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ, ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʫʩʧʽʣʴʥʦʾ ʧʨʘʢʪʠʢʠ, ʷʢʘ ʟʤʽʥʶʻ ʟʦʚʥʽʰʥʶ ʜʽʡʩʥʽʩʪʴ, ʽ ʨʦʙʠʪʴ ʾʾ ʦʙ'ʻʢʪʠʚʥʦʶ 

ʽʩʪʠʥʦʶ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪ: ʣʶʜʝʡ ʧʦʧʨʦʩʠʣʠ ʫʷʚʠʪʠ 

ʧʝʨʝʜ ʩʦʙʦʶ ʢʨʘʥ ʛʘʨʷʯʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʚʦʜʠ, ʽ ʩʢʘʟʘʣʠ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʧʠʪʘʥʥʷ, 

ʷʢʦʛʦ ʢʦʣʴʦʨʫ ʨʫʯʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʭʦʣʦʜʥʫ ʚʦʜʫ? ɼʝʚ'ʷʥʦʩʪʦ ʜʝʚô̫ ʪʴ 

ʚʽʜʩʦʪʢʽʚ ʚʽʜʧʦʚʽʣʦ, ʱʦ ʨʫʯʢʘ ʛʦʣʫʙʦʛʦ ʢʦʣʴʦʨʫ, ʭʦʯʘ ʚʩʽ ʧʨʝʢʨʘʩʥʦ ʨʦʟʫʤʽʣʠ, ʱʦ 

ʢʦʣʽʨ ʢʨʘʥʫ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʤʽʞ ʩʦʙʦʶ ʥʽʷʢ ʥʝ ʢʦʨʝʣʶʶʪʴʩʷ, ʽ ʥʝ ʟʘʣʝʞʘʪʴ 
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ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɸ ʮʝ ʟʥʘʥʥʷ ʩʬʦʨʤʦʚʘʥʦ ʥʘʰʠʤ ʞʠʪʪʻʚʠʤ ʜʦʩʚʽʜʦʤ.  

ɿʘ ʩʚʦʻʶ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʝʢʩʧʣʽʮʠʪʥʘ ʩʠʥʝʩʪʝʟʽʷ ʧʦʚô̫ ʟʘʥʘ ʟ 

ʘʩʦʮʽʘʮʽʷʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʪʘʥʦʚʠʪʴ ʷʚʠʱʝ ʤʝʪʘʬʦʨʠ. ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ 

ʤʝʪʘʬʦʨʠ "ʷʩʢʨʘʚʠʡ ʩʤʘʢ", "ʤ'ʷʢʠʡ ʢʦʣʽʨ", ʽ ʪ.ʧ. ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʪʘʢʦʾ 

ʩʠʥʝʩʪʝʟʽʾ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʮʽʣʽʩʥʦʛʦ ʦʙʨʘʟʫ ʟ ʦʢʨʝʤʠʭ ʚʽʜʯʫʪʪʽʚ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʚ ʩʧʨʠʡʥʷʪʪʷ. ʎʝ ʢʦʤʧʝʥʩʫʻ ʦʙʤʝʞʝʥʽʩʪʴ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʱʦ ʚʠʢʣʠʢʘʥʘ 

ʤʦʥʦʤʦʜʘʣʴʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ. 

ʆʢʨʝʤʠʡ ʽʥʪʝʨʝʩ ʮʽʻʾ ʨʦʙʦʪʠ ʩʢʣʘʜʘʻ ʩʘʤʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʘʥʦʛʦ 

ʚʠʜʫ ʩʠʥʝʩʪʝʟʽʾ ʥʘ ʤʠʩʪʝʮʪʚʦ. ʄʠʪʮʽ, ʫ ʪʚʦʨʯʦʩʪʽ ʷʢʠʭ ʩʠʥʝʩʪʝʟʽʷ ʬʦʨʤʫʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʤʝʪʘʬʦʨʠʯʥʦʛʦ ʙʘʯʝʥʥʷ, ʘʩʦʮʽʘʮʽʡ ʽ ʝʢʬʨʘʟʠʩʫ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʪʚʦʨʽ, 

ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ ʪʘ ʤʠʩʪʝʮʴʢʠʭ ʽʜʝʘʣʽʚ, ʘʧʝʣʶʶʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ çʩʠʥʪʝʟè, 

çʩʠʥʪʝʟ ʤʠʩʪʝʮʪʚè, çʽʥʪʝʛʨʦʚʘʥʽʩʪʴè ʪʘ çʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʚʠʜʽʚ ʤʠʩʪʝʮʪʚè, 

çʜʽʘʣʦʛè ʪʘ çʧʦʣʽʣʦʛè. ɼʣʷ ʾʭ ʩʚʽʪʦʚʽʜʯʫʪʪʷ çʫʥʽʚʝʨʩʘʣʽʟʤè ʩʚʽʜʦʤʦʩʪʽ ʡ 

ʢʨʝʘʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʽʛʨʘʻ ʥʘʜʟʚʠʯʘʡʥʫ ʨʦʣʴ, ʩʧʨʠʷʶʯʠ ʪʚʦʨʝʥʥʶ ʥʦʚʠʭ 

ʤʠʩʪʝʮʴʢʠʭ ʷʚʠʱ ʽ ʧʦʩʪʽʡʥʦʤʫ ʦʥʦʚʣʝʥʥʶ ʤʠʩʪʝʮʪʚʘ, ʡʦʛʦ ʝʚʦʣʶʮʽʾ. ʄʠʪʮʽ 

ʩʘʤʝ ʪʘʢʦʛʦ ʪʠʧʫ ʛʝʥʝʨʫʶʪʴ ʧʦʰʫʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʩʠʥʪʝʟʫ ʤʽʞʚʠʜʦʚʠʭ ʷʚʠʱ ʯʠ 

ʩʠʥʪʝʟʫ ʤʠʩʪʝʮʪʚ.  

ʗʩʢʨʘʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʪʘʢʠʭ ʥʦʚʘʪʦʨʽʚ ʫ ʤʠʩʪʝʮʪʚʽ ʙʫʣʠ ʌ. ʃʽʩʪ, 

ʈ. ɺʘʛʥʝʨ, ʆ. ʉʢʨʷʙʽʥ, ʆ. ʄʝʩʩʽʘʥ ʪʘ ʽʥ. ʋ ʜʝʢʦʛʦ ʟ ʥʠʭ ʝʢʩʧʣʽʮʠʪʥʘ ʩʠʥʝʩʪʝʟʽʷ 

ʥʘʢʣʘʜʘʣʘʩʴ ʥʘ ʚʨʦʜʞʝʥʫ, ʘ ʜʝʭʪʦ ʚʠʷʚʣʷʚ ʫʥʽʚʝʨʩʘʣʽʟʤ ʤʠʩʣʝʥʥʷ ʷʢ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʚʦʾʭ ʫʧʦʜʦʙʘʥʴ, ʟʦʢʨʝʤʘ ʄ. ʏʶʨʣʴʦʥʽʩ ʪʘ ɸ. ʐʝʥʙʝʨʛ 

ʦʜʥʦʯʘʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʣʠ ʫ ʤʫʟʠʯʥʽʡ ʪʘ ʦʙʨʘʟʦʪʚʦʨʯʽʡ ʩʬʝʨʽ.  

ʗʢ ʟʘʟʥʘʯʘʚ ɹ. ʄ. ɻʘʣʻʻʚ, çʪʨʘʢʪʫʚʘʥʥʷ ʤʽʞʩʝʥʩʦʨʥʠʭ ʚʟʘʻʤʦʜʽʡ ʪʽʣʴʢʠ ʷʢ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʚʨʦʜʞʝʥʠʭ ʦʙʤʝʞʫʻ ʧʦʣʝ ʜʽʷʣʴʥʦʩʪʽ ʬʝʥʦʤʝʥʘ, ʦʩʢʽʣʴʢʠ ʚ 

ñʩʧʨʘʚʞʥʽʭò ʩʠʥʝʩʪʝʪʽʚ ʘʩʦʮʽʘʮʽʾ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʞʠʪʪʷ ʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʰʠʨʝʥʥʶ ʩʝʥʩʦʨʥʦʛʦ ʜʦʩʚʽʜʫ. ʊʘʢ, ʧʦʩʪʽʡʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʢʦʥʢʨʝʪʥʦʾ ʤʫʟʠʯʥʦʾ ʪʦʥʘʣʴʥʦʩʪʽ ʚ ʦʜʥʦʤʫ ʢʦʣʴʦʨʽ ʥʝ ʜʦʟʚʦʣʷʻ 

ʩʠʥʝʩʪʝʪʫ ʧʦʚʥʦʮʽʥʥʦ ʚʽʜʯʫʪʠ ʩʝʤʘʥʪʠʢʫ ʪʦʥʘʣʴʥʦʩʪʝʡ ʚ ʽʥʰʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ. ɽʢʩʧʣʽʮʠʪʥʘ ʩʠʥʝʩʪʝʟʽʷ ʥʘʚʧʘʢʠ ʨʦʟʰʠʨʷʻ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʟʙʘʛʘʯʫʻ ʩʧʨʠʡʥʷʪʪʷ ʽ ʧʨʦʩʪʽʨ ʭʫʜʦʞʥʴʦʾ ʪʚʦʨʯʦʩʪʽè 
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[1, ʩ. 78-90.] 

ʉʠʥʝʩʪʝʟʽʷ ï ʮʝ ʷʚʠʱʝ ʷʢʝ ʜʦʧʦʤʘʛʘʻ ʟʨʦʟʫʤʽʪʠ ʛʣʠʙʠʥʥʽ ʩʝʥʩʠ, ʟʘʢʣʘʜʝʥʽ 

ʢʦʤʧʦʟʠʪʦʨʦʤ. ʆʜʥʦʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʻ 

ʡʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʚ ʘʩʧʝʢʪʽ ʩʠʥʝʩʪʝʟʽʾ, ʷʢ ʬʝʥʦʤʝʥʘ ʤʽʞʯʫʪʪʻʚʠʭ ʘʩʦʮʽʘʮʽʡ, ʱʦ 

ʨʦʟʰʠʨʶʶʪʴ ʩʧʝʢʪʨ ʤʫʟʠʯʥʠʭ ʦʙʨʘʟʽʚ. ʎʝ ʚʘʞʣʠʚʘ ʪʝʥʜʝʥʮʽʷ, ʱʦ ʧʨʠʩʫʪʥʷ ʫ 

ʪʚʦʨʯʦʩʪʽ ʩʚʽʪʦʚʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʦʟʠʪʦʨʽʚ. ɺʦʥʘ ʟʥʘʡʰʣʘ ʥʘʡʷʩʢʨʘʚʽʰʠʡ 

ʚʽʜʙʠʪʦʢ ʫ ʢʘʤʝʨʥʽʡ ʪʚʦʨʯʦʩʪʽ, ʛʦʣʦʚʥʠʤʠ ʨʠʩʘʤʠ ʷʢʦʾ ʻ ʨʦʟʤʘʾʪʪʷ ʢʦʥʮʝʧʮʽʡ ʪʘ 

ʽʜʝʡ, ʧʝʨʝʛʫʢʫʚʘʥʥʷ ʝʧʦʭ ʽ ʩʪʠʣʽʚ, ʧʦʰʫʢʠ ʥʦʚʦʾ ʷʢʦʩʪʽ ʟʚʫʯʘʥʥʷ ʤʫʟʠʢʠ ʽ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ: 

1. ɻʘʣʝʝʚ ɹ. ʄ. ʇʨʠʨʦʜʘ ʠ ʬʫʥʢʮʠʠ ʩʠʥʝʩʪʝʟʠʠ ʚ ʤʫʟʳʢʝ / ʇʩʠʭʦʣʦʛʠʷ 

ʠ ʧʩʠʭʦʪʝʨʘʧʠʷ. 2009. ˉ 2. ʉ. 78ï90.  

2. ʉʠʜʦʨʦʚ -ɼʦʨʩʦ ɸ., ʐʦʥ ʕʥʜʨʶ ɼʵʡ (Sean Andrew Day, Ph.D). 

ʉʠʥʝʩʪʝʟʠʷ: ʤʥʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. / ʄ.: ʌɻɹʆʋ ɺʆ ʄɻʇʇʋ, 2019.-ʉ. 8ï 9. 
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ɸɼɸʄ ʌʈɸʅʎɯʐɽʂ ɽʇʃɽʈ: ʄɸʅɼʆʃɯʅʅʆ-ɻɯʊɸʈʅɸ ʉʇɸɼʑʀʅɸ 

 

ɼʘʥʯʫʢ ʃʝʦʥʽʜ ɯʚʘʥʦʚʠʯ 

ʧʨʦʬʝʩʦʨ 

ʉʪʝʮʶʢ ɭʚʛʝʥ ɼʤʠʪʨʦʚʠʯ 

ʚʠʢʣʘʜʘʯ 

ɹʦʥʜʘʨ ʆʣʝʢʩʘʥʜʨ ʉʝʨʛʽʡʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʤʫʟʠʢʦʟʥʘʚʩʪʚʽ ʧʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʧʨʘʮʴ, ʷʢʽ 

ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʩʧʘʜʱʠʥʠ ʟʘʙʫʪʠʭ, ʚʪʨʘʯʝʥʠʭ ʯʝʨʝʟ ʚʧʣʠʚ ʽʩʪʦʨʠʯʥʦ 

ʧʦʣʽʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʽʤʝʥ ʚ ʤʫʟʠʢʦʟʥʘʚʯʦʤʫ ʩʧʨʷʤʫʚʘʥʥʽ, ʥʝ ʤʘʻ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʩʧʘʜʱʠʥʘ ʤʫʟʠʢʘʥʪʽʚ, ʱʦ ʪʚʦʨʠʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʦʚʘ ʚ ʤʽʞʚʦʻʥʥʽ 

ʯʘʩʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ 

ʧʦʣʴʩʴʢʠʭ ʜʞʝʨʝʣʘʭ, ʦʩʢʽʣʴʢʠ ʩʘʤ ʃʴʚʽʚ ʪʦʜʽ ʧʝʨʝʙʫʚʘʚ ʧʽʜ ʚʣʘʜʦʶ ʇʦʣʴʱʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʘʜʱʠʥʠ ɸʜʘʤʘ ɽʧʣʝʨʘ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʟʥʘʡʦʤʠʪʴ ʟ 

ʜʦʩʷʛʥʝʥʥʷʤʠ ʢʨʝʘʪʠʚʥʦʾ ʧʝʨʩʦʥʠ, ʷʢʘ ʙʫʣʘ ʨʽʟʥʦʙʽʯʥʦ ʦʙʜʘʨʦʚʘʥʦʶ ʽ ʟʘʣʠʰʠʣʘ 

ʪʚʦʨʠ ʪʘ ʘʨʘʥʞʫʚʘʥʥʷ ʜʣʷ ʤʘʥʜʦʣʽʥʥʦʛʦ ʘʥʩʘʤʙʣʶ. ɺʽʥ ï ʧʝʨʰʠʡ ʧʦʣʴʩʴʢʠʡ 

ʛʽʪʘʨʠʩʪ, ʱʦ ʛʨʘʚ ʧʦʣʴʩʴʢʫ ʣʶʪʥʝʚʫ ʤʫʟʠʢʫ, ʟʘʩʥʫʚʘʚ ʧʝʨʰʝ ʧʦʣʴʩʴʢʝ ʛʽʪʘʨʥʝ 

ʪʨʽʦ çʃʴʚʽʚʩʴʢʝ ʛʽʪʘʨʥʝ ʪʨʽʦè, ʢʦʤʧʦʟʠʪʦʨ ʽ ʜʠʨʠʛʝʥʪ ʤʘʥʜʦʣʽʥʥʦʛʦ ʦʨʢʝʩʪʨʫ 

çɻʝʡʥʘʣè ʟʽ ʃʴʚʦʚʘ, ʷʢʠʡ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʯʠʩʣʝʥʥʠʭ ʨʘʜʽʦʧʝʨʝʜʘʯʘʭ çʇʦʣʴʩʴʢʦʛʦ 

ʨʘʜʽʦ çʃʴʚʽʚèè ʪʘ ʙʫʚ ʫʙʠʪʠʡ ʅʂɺʉ ʫ 1940 ʨ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʨʦʟʛʣʷʥʫʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʠʩʪʝʮʴʢʦʾ ʩʧʘʜʱʠʥʠ ɸʜʘʤʘ 

ʌʨʘʥʮʽʰʝʢʘ ɽʧʣʝʨʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʽʜʥʦʚʣʝʥʥʷʤ ʦʙôʻʢʪʠʚʥʦʛʦ ʙʘʯʝʥʥʷ ʤʫʟʠʯʥʦʛʦ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʤʠʩʪʝʮʪʚʘ ʟʘʡʤʘʣʘʩʷ ɺ. ɼ. ʐʫʣʴʛʽʥʘ ʫ ʤʦʥʦʛʨʘʬʽʾ çʅʘʨʠʩʠ ʟ 

ʽʩʪʦʨʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʤʫʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠè [1]. ʋ ʥʽʡ ʻ ʦʢʨʝʤʠʡ ʨʦʟʜʽʣ ʧʨʦ ʤʫʟʠʯʥʫ 

ʩʧʘʜʱʠʥʫ ʫʢʨʘʾʥʩʴʢʦʾ ʝʤʽʛʨʘʮʽʾ ʚ ʘʨʭʽʚʘʭ ɭʚʨʦʧʠ ʽ ɸʤʝʨʠʢʠ, ʻ ʨʦʟʜʽʣ, ʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ çʄʫʟʠʯʥʦïʙʽʙʣʽʦʛʨʘʬʽʯʥʘ ʩʧʘʜʱʠʥʘ ʋʢʨʘʾʥʠè ʪʘ ʽʥʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʨʦʟʰʠʨʶʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʙʘʟʫ ʤʫʟʠʢʦʟʥʘʚʩʪʚʘ. ɺʣʘʩʥʝ 
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ʤʦʥʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʦʙʠʚ ɺ. ʉ. ʑʝʧʘʢʽʥ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ çʄʫʟʠʯʥʘ 

ʢʫʣʴʪʫʨʘ ʉʭʦʜʫ ʽ ʇʽʚʜʥʷ ʋʢʨʘʾʥʠ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍɯʍïʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʴ: 

ʻʚʨʦʧʝʡʩʴʢʽ ʚʠʤʽʨʠè [2], ʜʝ ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʠʚ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʤʫʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʋʢʨʘʾʥʠ ʥʠʟʢʠ ʥʝʧʝʨʝʩʽʯʥʠʭ, ʘʣʝ ʤʘʡʞʝ ʟʘʙʫʪʠʭ ʥʠʥʽ ʬʘʭʽʚʮʽʚ: 

ɻ. ɻʝʥʝ, ʌ. ɹʝʨʛʤʝʡʻʨʘ, ʈ. ʌʝʣʴʜʘʫ, ʂ. ʃʘʛʣʝʨʘ, ʈ. ɻʝʣʴʤʘ, ɼ. ʬʦʥ ʈʝʩʩʝʣʷ 

(ʆʜʝʩʘ), ʉ. ʅʝʤʝʪʮʷ, ʙʨʘʪʽʚ ɰʨʘʥʝʢʽʚ, ʁ. ɻʦʣʣʽ, ʌ. ɹʫʛʘʤʝʣʣʽ (ʍʘʨʢʽʚ). 

ʆ. ʂʘʚʫʥʥʠʢ ʜʦʩʣʽʜʞʫʚʘʣʘ çʄʫʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʅʽʞʠʥʘ ʚ ʢʦʥʪʝʢʩʪʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʫʣʴʪʫʨʦʪʚʦʨʯʠʭ ʧʨʦʮʝʩʽʚ ʍɯʍïʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʴè [3].  

ʉʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʩʪʦʨʽʥʢʘ ʤʫʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʟʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʭ ʟʝʤʝʣʴ, 

ʟʦʢʨʝʤʘ ʤ. ʃʴʚʦʚʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʚ ʢʦʥʪʝʢʩʪʽ ʽʩʪʦʨʠʯʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʷ ʥʘ ʮʠʭ ʟʝʤʣʷʭ ʜʦ ʮʴʦʛʦ ʯʘʩʫ, ʻ ʤʘʣʦʚʠʚʯʝʥʦʶ. ʋ 

ʩʫʯʘʩʥʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʤʫʟʠʢʦʟʥʘʚʯʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʚʽʪʴ ʩʴʦʛʦʜʥʽ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ 

ʧʨʘʮʽ, ʚ ʷʢʠʭ ʤʫʟʠʯʥʝ ʤʠʩʪʝʮʪʚʦ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʜʦʩʣʽʜʞʫʚʘʣʦʩʷ ʢʦʤʧʣʝʢʩʥʦ ʚ 

ʢʦʥʪʝʢʩʪʽ ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʚʢʘʟʘʥʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʘʢ, 

ɺ. ɺ. ʐʘʬʝʪʘ ʥʘʧʠʩʘʚ ʥʘʫʢʦʚʠʡ ʜʦʨʦʙʦʢ çɽʚʦʣʶʮʽʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʙʘʷʥʥʦ 

ʘʢʦʨʜʝʦʥʥʦʛʦ ʚʠʢʦʥʘʚʩʪʚʘ ʃʴʚʽʚʱʠʥʠ ʫ ʢʦʥʪʝʢʩʪʽ ʤʫʟʠʯʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʪʨʘʜʠʮʽʡ ʋʢʨʘʾʥʠ XX ʩʪʦʣʽʪʪʷè [4]. ʊ. ɯ. ʉʽʜʣʝʮʴʢʘ ʫ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ 

çʂʫʣʴʪʫʨʥʘ ʝʚʦʣʶʮʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʦʨʢʝʩʪʨʫ ʥʘʨʦʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚè [5] ʫ 

ʨʦʟʜʽʣʽ 3 çʌʦʨʤʫʚʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʦʨʢʝʩʪʨʫ ʥʘʨʦʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʢʽʥʝʮʴ 

1920-ʭïʜʨʫʛʘ ʧʦʣʦʚʠʥʘ 1950-ʭ ʨ.ʨ.)è ʥʘʚʧʘʢʠ ʨʦʟʛʣʷʜʘʻ ʚʩʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʦʢʨʽʤ ʃʴʚʦʚʘ. ʆʩʪʘʥʥʽʡ ʧʦʪʨʘʧʣʷʻ ʜʦ ʘʥʘʣʽʟʫ ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʧʽʜ ʚʣʘʜʫ 

ʨʘʜʷʥʩʴʢʦʾ ʋʢʨʘʾʥʠ. ɿʜʘʚʘʣʦʩʷ, ʱʦ ʚʩʝ ʧʨʘʚʠʣʴʥʦ, ʢʦʣʠ ʤʽʩʪʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʢʨʘʾʥʠ, ʪʦ ʡ ʩʧʘʜʱʠʥʘ ʥʘʣʝʞʠʪʴ ʾʡ. ɸʣʝ ʪʫʪ ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ, ʙʦ ʚʣʘʜʘ 

ʟʤʽʥʶʚʘʣʘʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʘ ʣʶʜʠ, ʱʦ ʧʨʦʞʠʚʘʣʠ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʣʠʰʘʣʠʩʷ. ʈʘʟʦʤ ʟ ʣʶʜʴʤʠ ʟʘʣʠʰʘʣʠʩʷ ʾʭʥʽ ʪʨʘʜʠʮʽʾ, ʤʫʟʠʯʥʽ ʚ 

ʪʦʤʫ ʯʠʩʣʽ. ɿʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʨʦʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ. ʃʴʚʽʚ, ʥʝʦʙʭʽʜʥʦ ʥʘʩʘʤʧʝʨʝʜ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʧʦʩʪʘʪʽ, 

ʱʦ ʩʧʨʠʷʣʠ ʮʴʦʤʫ ʨʦʟʚʠʪʢʫ, ʮʝ ï ɸʜʘʤ ʌʨʘʥʮʽʰʝʢ ɽʧʣʝʨ. 

ʇʨʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦïʚʠʜʦʚʠʡ ʨʦʟʚʠʪʦʢ ʦʨʢʝʩʪʨʫ ʥʘʨʦʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʟʛʘʜʫʻʪʴʩʷ ʚ ɽʥʮʠʢʣʦʧʝʜʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ [6]. ɺʽʜʧʦʚʽʜʥʦ ʧʦʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 
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ʥʘʨʦʜʥʠʡ ʦʨʢʝʩʪʨ ʥʘʙʫʚ ʧʦʰʠʨʝʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʫʟʠʯʥʽʡ ʢʫʣʴʪʫʨʽ ʥʘ ʧʦʯʘʪʢʫ 

ʍʍ ʩʪ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʧʨʠʧʘʚ ʥʘ ʜʦʚʦʻʥʥʠʡ ʧʝʨʽʦʜ 

(ʧʝʨʝʜ ʜʚʦʤʘ ʩʚʽʪʦʚʠʤʠ ʚʽʡʥʘʤʠ) ʚʽʥ ʨʦʟʚʠʚʘʚʩʷ ʧʝʨʝʚʘʞʥʦ ʫ 2ïʭ ʥʘʧʨʷʤʘʭ: 

ʜʦʤʨʦʚʦ-ʙʘʣʘʣʘʡʢʦʚʠʡ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʥʘʩʣʽʜʫʚʘʥʥʷ ʨʦʩʽʡʩʴʢʦʛʦ 

(ʪ. ʟʚ. ɸʥʜʨʝʻʚʩʴʢʦʛʦ); ʤʘʥʜʦʣʽʥʦʚʠʡ ʘʙʦ ʤʘʥʜʦʣʽʥʦʚʦïʛʽʪʘʨʥʠʡ 

(çʥʝʘʧʦʣʽʪʘʥʩʴʢʠʡè), ʱʦ ʥʘ ʪʦʡ ʯʘʩ ʙʫʣʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ 

ɭʚʨʦʧʠ ʪʘ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ. ʇʦʰʠʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʽʟʥʠʤ ʟʘ 

ʩʢʣʘʜʦʤ: ʫ ʮʝʥʪʨʽ, ʧʽʚʜʝʥʥʠʭ ʪʘ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʧʝʨʝʚʘʞʘʣʠ ʜʦʤʨʦʚʦ 

ʙʘʣʘʣʘʡʢʦʚʽ ʩʢʣʘʜʠ, ʫ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʂʠʻʚʽ ï ʤʘʥʜʦʣʽʥʦʚʽ [6].  

ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ɸʜʘʤʘ ʌʨʘʥʮʽʰʝʢʘ ɽʧʣʝʨʘ ʦʪʨʠʤʘʥʦ ʟ ʤʘʪʝʨʽʘʣʽʚ 

ʧʨʠʚʘʪʥʦʾ ʢʦʣʝʢʮʽʾ ɹʘʨʙʘʨʠ ʄʘʨʽʾ ɽʧʣʝʨïʄʘʪʫʭʥʷʢ (ʜʦʥʴʢʠ ʤʫʟʠʢʘʥʪʘ). ɺʽʥ ʥʝ 

ʙʫʚ ʧʨʦʬʝʩʽʡʥʠʤ ʤʫʟʠʢʘʥʪʦʤ, ʘʣʝ ʚʽʜʦʤʦ, ʱʦ ʫʞʝ ʚ ʪʨʠʜʮʷʪʴ ʡʦʛʦ ʽʤôʷ ʜʝʩʷʪʢʠ 

ʨʘʟʽʚ ʟôʷʚʣʷʣʦʩʷ ʚ ʧʨʝʩïʘʥʦʥʩʘʭ ʨʘʜʽʦʧʨʦʛʨʘʤ ʪʘ ʚ ʨʘʤʢʘʭ çɺʝʩʝʣʘ ʃʴʚʽʚʩʴʢʘ 

ʍʚʠʣʷè, ʥʘʡʧʦʧʫʣʷʨʥʽʰʦʾ ʤʽʞʚʦʻʥʥʦʾ ʧʝʨʝʜʘʯʽ. ʁʦʛʦ ʛʨʫ ʥʘ ʛʽʪʘʨʽ, 

ʘʨʘʥʞʫʚʘʥʥʷ, ʪʚʦʨʠ ʜʣʷ ʤʘʥʜʦʣʽʥʥʦʛʦ ʦʨʢʝʩʪʨʫ ʧʦʩʣʫʭʘʚ ʥʝ ʦʜʠʥ ʤʽʣʴʡʦʥ 

ʣʶʜʝʡ. ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʪʚʦʨʯʦʛʦ ʧʨʦʬʽʣʶ ʮʴʦʛʦ ʟʘʙʫʪʦʛʦ ʤʫʟʠʢʘʥʪʘ ʥʘ 

ʦʩʥʦʚʽ ʥʦʪʘʪʦʢ ʽ ʛʘʟʝʪʥʠʭ ʩʪʘʪʝʡ 1930-ʭ ʨ.ʨ. (ʤʘʪʝʨʽʘʣʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ɹʘʨʙʘʨʠ 

ɽʧʣʝʨïʄʘʪʫʭʥʷʢ, ʜʦʯʢʠ ʢʦʤʧʦʟʠʪʦʨʘ ʚ ʃʦʥʜʦʥʽ) ʟʨʦʙʠʚ ɺʦʡʮʝʭ ɻʫʨʛʫʣ [7]. 

ɿʛʽʜʥʦ ʚʠʚʯʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʽʥ ʤʘʡʩʪʝʨʥʦ ʚʦʣʦʜʽʚ ʛʽʪʘʨʦʶ (ʤʘʚ 

ʜʚʦʛʨʠʬʦʚʫ ʛʽʪʘʨʫ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʙʘʩʦʚʠʤʠ ʩʪʨʫʥʘʤʠ), ʤʘʥʜʦʣʽʥʦʶ, ʩʢʨʠʧʢʦʶ 

ʪʘ ʬʽʩʛʘʨʤʦʥʽʻʶ (ʤʘʚ ʽʥʩʪʨʫʤʝʥʪ Hohner). ʋ ʥʴʦʛʦ ʙʫʚ ʯʫʜʦʚʠʡ, ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ 

ʘʙʩʦʣʶʪʥʠʡ ʩʣʫʭ. ʆʜʥʘʢ ʚʽʥ ʨʦʟʫʤʽʚ, ʱʦ ʤʘʻ ʧʨʦʛʘʣʠʥʠ ʚ ʤʫʟʠʯʥʽʡ ʦʩʚʽʪʽ ʽ, ʱʦʙ 

ʾʭ ʫʩʫʥʫʪʠ ʙʨʘʚ ʧʨʠʚʘʪʥʽ ʫʨʦʢʠ ʢʦʤʧʦʟʠʮʽʾ ʫ ɺʽʢʪʦʨʘ ʍʘʫʩʤʘʥʘïʧʨʦʬʝʩʦʨʘ 

ʢʦʥʩʝʨʚʘʪʦʨʽʾ ʇʦʣʴʩʴʢʦʛʦ ʤʫʟʠʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʫ ʃʴʚʦʚʽ. ɺʽʥ ʟʘʡʤʘʚʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʤʫʟʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ: ʜʠʨʠʛʫʚʘʚ ʘʤʘʪʦʨʩʴʢʠʤ ʭʦʨʦʤ ʫ ɹʫʩʴʢʫ, 

ʜʠʨʠʛʫʚʘʚ ʦʨʢʝʩʪʨʦʤ ʧʽʜ ʇʝʨʝʤʠʰʣʝʤ ʧʽʜ ʯʘʩ ʨʝʟʝʨʚʥʠʭ ʥʘʚʯʘʥʴ ʪʘ ʢʝʨʫʚʘʚ 

ʦʨʢʝʩʪʨʦʤ ʤʘʥʜʦʣʽʥʽʩʪʽʚ çɻʝʡʥʘʣè ʫ ʃʴʚʦʚʽ. ʆʩʪʘʥʥʽʡ ʚʚʘʞʘʻʪʴʩʷ ʚʝʨʰʠʥʦʶ 

ʡʦʛʦ ʤʠʩʪʝʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [7, ʩ. 28].  

ʇʝʨʰʽ ʨʫʢʦʧʠʩʠ ʟ ʡʦʛʦ ʘʨʘʥʞʫʚʘʥʥʷʤ ʜʣʷ ʤʘʥʜʦʣʽʥʥʦʛʦ ʦʨʢʝʩʪʨʫ 

ʜʘʪʦʚʘʥʽ ʧʝʨʰʦʶ ʧʦʣʦʚʠʥʦʶ 1929 ʨ., ʘ ʧʝʨʰʠʡ ʟʥʘʡʜʝʥʠʡ ʧʨʝʩïʘʥʦʥʩ ʢʦʥʮʝʨʪʫ 
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ʦʨʢʝʩʪʨʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɽʧʣʝʨʘ ʚʠʧʣʠʚʘʻ ʟ ʨʘʜʽʦʧʨʦʛʨʘʤʠ ʥʘ 4 ʩʽʯʥʷ 1931 ʨ., 

ʘ 29 ʙʝʨʝʟʥʷ 1931 ʨ. ʥʘ ʟʘʛʘʣʴʥʠʭ ʟʙʦʨʘʭ ʯʣʝʥʽʚ ʦʨʢʝʩʪʨʫ ʤʘʥʜʦʣʽʥʽʩʪʽʚ 

çɻʝʡʥʘʣè ɽʧʣʝʨʘ ʦʬʽʮʽʡʥʦ ʧʨʠʟʥʘʯʠʣʠ ʡʦʛʦ ʜʠʨʠʛʝʥʪʦʤ [8]. 

ɽʧʣʝʨ ʚʠʢʦʥʫʚʘʚ ʚʩʶ ʩʚʦʶ ʜʠʨʠʛʝʥʪʩʴʢʫ ʨʦʙʦʪʫ ʥʘ ʙʝʟʦʧʣʘʪʥʽʡ ʦʩʥʦʚʽ. 

ʇʨʦ ʢʦʥʮʝʨʪʠ ʧʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ, ʷʢʽ ʥʝ ʤʘʣʠ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʇʦʣʴʩʴʢʦʛʦ 

ʨʘʜʽʦ, ʟʙʝʨʝʞʝʥʦ ʜʫʞʝ ʤʘʣʦ ʚʽʜʦʤʦʩʪʝʡ, ʘʜʞʝ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʙʫʣʠ ʨʽʟʥʠʤʠ 

ʤʫʥʽʮʠʧʘʣʴʥʠʤʠ ʯʠ ʧʨʠʚʘʪʥʠʤʠ ʟʘʭʦʜʘʤʠ [7, ʩ. 30]. 

ʇʦʧʫʣʷʨʥʽʩʪʴ ʦʨʢʝʩʪʨʫ ʤʘʥʜʦʣʽʥʽʩʪʽʚ çɻʝʡʥʘʣè ʤʘʣʘ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟʽ 

ʩʧʽʚʧʨʘʮʝʶ ʟ çʇʦʣʴʩʴʢʠʤ ʨʘʜʽʦ çʃʴʚʽʚèè. ɺʦʥʘ ʨʦʟʧʦʯʘʣʘʩʷ ʧʨʘʢʪʠʯʥʦ ʚʽʜ 

ʥʘʨʦʜʞʝʥʥʷ ʮʽʻʾ ʨʘʜʽʦʩʪʘʥʮʽʾïʟ 15 ʩʽʯʥʷ 1930 ʨ. ʋʞʝ ʚ ʪʨʘʚʥʽ 1931 ʨ. ʬʦʪʦʛʨʘʬʽʷ 

ʦʨʢʝʩʪʨʫ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ ʞʫʨʥʘʣʽ çʈʘʜʽʦè ʟ ʧʽʜʧʠʩʦʤ: çʃʴʚʽʚʩʴʢʠʡ ʛʫʨʪʦʢ 

ʤʘʥʜʦʣʽʥʽʩʪʽʚ çɻʝʡʥʘʣè, ʚʠʩʪʫʧʠ ʷʢʦʛʦ ʧʝʨʝʜ ʤʽʢʨʦʬʦʥʦʤ ʃʴʚʽʚʩʴʢʦʛʦ ʨʘʜʽʦ 

ʟʘʩʣʫʞʠʣʠ ʚʠʟʥʘʥʥʷ ʨʘʜʽʦʩʣʫʭʘʯʽʚè [7, ʩ. 31]. 

ʇʦʯʘʪʦʢ ʮʽʻʾ ʩʧʽʚʧʨʘʮʽ ʧʦʚôʷʟʘʥʠʡ ʟ ʜʨʫʞʙʦʶ ɽʧʣʝʨʘ ʟ ɺʽʢʪʦʨʦʤ 

ɹʫʜʟʠʥʩʴʢʠʤ. ɰʭʥʻ ʟʥʘʡʦʤʩʪʚʦ ʧʦʯʘʣʦʩʷ ʫ 1929 ʨ. ʡ ʪʨʠʚʘʣʦ ʜʦ ʧʦʯʘʪʢʫ ʚʽʡʥʠ. 

ɹʫʜʟʠʥʩʴʢʠʡ ʙʫʚ ʣʴʚʽʚʩʴʢʠʤ ʨʘʜʽʦʚʝʜʫʯʠʤ, ʪʚʦʨʮʝʤ ʚʽʜʦʤʦʾ ʥʘ ʚʩʶ ʇʦʣʴʱʫ 

ʨʘʜʽʦʧʨʦʛʨʘʤʠ çɺʝʩʝʣʘ ʃʴʚʽʚʩʴʢʘ ʍʚʠʣʷè, ʘʚʪʦʨʦʤ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʢʩʪʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʷʢ ʫ ʮʽʡ, ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʧʝʨʝʜʘʯʘʭ ʃʴʚʽʚʩʴʢʦʾ ʨʘʜʽʦʩʪʘʥʮʽʾ. ɺʽʥ 

ʚʠʩʦʢʦ ʮʽʥʫʚʘʚ ʤʫʟʠʯʥʽ ʟʜʽʙʥʦʩʪʽ ɽʧʣʝʨʘ, ʟʦʢʨʝʤʘ, ʡʦʛʦ ʙʘʞʘʥʥʷ ʜʦʩʣʽʜʠʪʠ 

ʧʦʣʴʩʴʢʫ ʥʘʨʦʜʥʫ ʤʫʟʠʢʫ [7, ʩ. 31].  

çɻʝʡʥʘʣè ʨʝʛʫʣʷʨʥʦ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʝʨʝʜʘʯʘʭ, ʥʘʧʨʠʢʣʘʜ: 

çɺʝʩʝʣʘ ʥʝʜʽʣʷè, çʈʘʜʽʦ ʏʦʨʠʯè, çɺʝʯʽʨʥʷ ʩʝʨʝʥʘʜʘè ʯʠ ʟʥʘʤʝʥʠʪʘ çɺʝʩʝʣʘ 

ʃʴʚʽʚʩʴʢʘ ʍʚʠʣʷè. 23 ʞʦʚʪʥʷ 1937 ʨ. ʚʽʜʙʫʚʩʷ ʢʦʥʮʝʨʪ ʟ ʥʘʛʦʜʠ 100-ʨʽʯʯʷ 

ʨʘʜʽʦʤʦʚʣʝʥʥʷ ʪʘ 15-ʨʽʯʯʷ ʽʩʥʫʚʘʥʥʷ çɻʝʡʥʘʣè, ʱʦ ʜʦʚʦʜʠʪʴ ʤʘʩʰʪʘʙʥʽʩʪʴ 

ʫʯʘʩʪʽ ʦʨʢʝʩʪʨʫ ʚ ʞʠʪʪʽ çʇʦʣʴʩʴʢʦʛʦ ʨʘʜʽʦè [7, ʩ. 32].  

ʆʨʢʝʩʪʨ ʪʘʢʦʞ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʨʷʜʽ ʽʥʰʠʭ ʨʘʜʽʦʢʦʥʮʝʨʪʽʚ: çɺʝʥʝʮʽʘʥʩʴʢʠʡ 

ʅʝʘʧʦʣʴè, çɿ ʢʨʘʾʥʠ ʜʦʣʘʨʽʚè, çʂʦʣʠ ʚʦʥʠ ʜʟʚʦʥʷʪʴ ʧʽʜ ʤʘʥʜʦʣʽʥʥʫ ʧʽʩʥʶè, 

çʇʽʜ ʧʦʣʴʩʴʢʫ ʥʦʪʫè, çʇʝʨʝʧʽʣʢʘ ʚʪʝʢʣʘ ʚʽʜ ʤʝʥʝè, çɺʝʩʥʘ ʚ ɯʪʘʣʽʾè, çʄʘʥʝʚʨʠ 

ʩʦʣʜʘʪʩʴʢʦʾ ʧʽʩʥʽè, çɿ ʨʽʟʥʠʭ ʩʪʦʨʽʥè, çʈʽʟʜʚʷʥʠʡ ʧʨʦʰʘʨʦʢè, çʏʘʡ ʟ ʛʦʨʦʜʫè 

[7, ʩ. 36]. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ɽʧʣʝʨ ʧʨʘʮʶʚʘʚ ʥʝʦʬʽʮʽʡʥʦ ʜʠʨʠʛʝʥʪʦʤ ʦʨʢʝʩʪʨʫ 

ʥʘ çʇʦʣʴʩʴʢʦʤʫ ʨʘʜʽʦ ʫ ʃʴʚʦʚʽè, ʚ çʈʘʜʽʦ-ɯʥʬʦʨʤʘʪʦʨʽè ʟ 1939 ʨ. ʫ ʨʦʟʜʽʣʽ, 

ʧʨʠʩʚʷʯʝʥʦʤʫ ʣʴʚʽʚʩʴʢʦʤʫ ʟʘʢʣʘʜʫ, ʧʦʤʽʱʝʥʦ ʡʦʛʦ ʬʦʪʦʛʨʘʬʽʶ ʟ ʧʽʜʧʠʩʦʤ 

çʢʘʧʝʣʴʤʝʡʩʪʝʨè. ʇʨʦʧʦʟʠʮʽʾ ʚʣʘʰʪʫʚʘʪʠʩʷ ʥʘ ʨʘʜʽʦ ʦʬʽʮʽʡʥʦ ʫ 1938 ʨ. ʚʽʥ ʩʘʤ 

ʚʽʜʭʠʣʷʚ ʯʝʨʝʟ ʨʦʙʦʪʫ ʚ ʢʚʘʨʪʝʪʽ ʐʨʘʤʤʝʣʴ [7, ʩ. 38]. 

ʆʢʨʽʤ ʫʞʝ ʨʦʟʛʣʷʥʫʪʦʾ ʢʦʥʮʝʨʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ɽʧʣʝʨ ʩʧʽʚʧʨʘʮʶʚʘʚ ʽʟ 

ʇʦʣʴʩʴʢʠʤ ʨʘʜʽʦ ʫ ʃʴʚʦʚʽ ʫ ʜʚʦʭ ʚʝʣʠʢʠʭ ʰʦʫ. ʇʝʨʰʦʶ ʚʽʜʦʤʦʶ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʶ ʩʧʨʦʙʦʶ ɽʧʣʝʨʘ ʙʫʣʘ ʨʦʙʦʪʘ ʟ ʧʦʣʴʩʴʢʠʤ ʢʚʘʨʪʝʪʦʤ 

çʐʨʘʤʤʝʣʴè, ʱʦ ʜʽʷʚ ʥʘ ʟʣʘʤʽ 1932ï1933 ʨ.ʨ. ɻʫʨʪ ʚʠʢʦʥʫʚʘʚ ʬʦʣʢïʤʫʟʠʢʫ ʟ 

ɺʽʜʥʷ. ʇʨʦʛʨʘʤʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ʪʚʦʨʽʚ ʁʦʛʘʥʥʘ ʪʘ ʁʦʟʝʬʘ 

ʐʨʘʤʤʝʣʴ.  

ɼʨʫʛʦʶ ʩʧʨʦʙʦʶ ʙʫʣʦ çʃʴʚʽʚʩʴʢʝ ʛʽʪʘʨʥʝ ʪʨʽʦè. ʎʝ ʧʝʨʰʠʡ ʘʥʩʘʤʙʣʴ 

ʪʘʢʦʛʦ ʪʠʧʫ ʚ ʇʦʣʴʱʽ. ʉʧʝʮʠʬʽʯʥʠʤ ʻ ʚʞʝ ʪʝ, ʱʦ ʫ ʨʝʧʝʨʪʫʘʨʽ ʪʨʽʦ ʙʫʣʦ 15 

ʨʦʩʽʡʩʴʢʠʭ ʥʘʨʦʜʥʠʭ ʤʝʣʦʜʽʡ ʧʽʜ ʟʙʽʨʥʦʶ ʥʘʟʚʦʶ çɺ ʟʝʣʝʥʽʤ ʛʘʾè, ʨʦʟʨʦʙʢʠ 

ʫʛʦʨʩʴʢʠʭ ʥʘʨʦʜʥʠʭ ʪʝʤ, ʧʨʦ ʷʢʽ ʚʽʜʩʫʪʥʽ ʧʦʜʘʣʴʰʽ ʚʽʜʦʤʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʦʣʴʩʴʢʽ 

ʪʘʥʮʽ ʥʘ ʣʶʪʥʽ ʍVɯïXVII ʩʪ. [9]. 

ʉʠʤʚʦʣʽʯʥʦʶ ʚʝʨʰʠʥʦʶ ʥʘʩʠʯʝʥʦʾ ʭʫʜʦʞʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ɽʧʣʝʨʘ ʙʫʚ 

ʦʩʪʘʥʥʽʡ ʝʬʽʨ ʟʘ ʫʯʘʩʪʶ çɻʝʡʥʘʣè, ʷʢʠʡ ʚʽʜʙʫʚʩʷ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ 

ʚʽʡʥʠ 2 ʚʝʨʝʩʥʷ 1939 ʨ. ʅʘʧʨʠʢʽʥʮʽ ʞʦʚʪʥʷ 1939 ʨ. ɽʧʣʝʨ ʟ ʨʦʜʠʥʦʶ ʧʝʨʝʾʭʘʚ ʽʟ 

ɹʫʩʴʢʘ ʜʦ ʃʴʚʦʚʘ. ʜʝ ʪʘʢʦʞ ʧʦʯʘʚ ʧʨʘʮʶʚʘʪʠ ʚʯʠʪʝʣʝʤ ʤʫʟʠʢʠ ʚ ʩʝʨʝʜʥʽʡ 

ʰʢʦʣʽ. ʈʘʟʦʤ ʟ ʯʘʩʪʠʥʦʶ ʦʨʢʝʩʪʨʫ ʧʨʦʜʦʚʞʫʚʘʚ ʚʠʩʪʫʧʘʪʠ ʥʘ ʃʴʚʽʚʩʴʢʽʡ 

ʨʘʜʽʦʩʪʘʥʮʽʾ, ʷʢʘ ʫ ʪʦʡ ʯʘʩ, ʱʦʧʨʘʚʜʘ, ʧʝʨʝʙʫʚʘʣʘ ʚʞʝ ʧʽʜ ʨʦʩʽʡʩʴʢʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ [7, ʩ. 54]. 

ʋ ʟʚôʷʟʢʫ ʟ ʩʫʜʜʽʚʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ ʩʣʫʞʙʦʶ ʚ ʧʦʣʴʩʴʢʽʡ ʘʨʤʽʾ ɽʧʣʝʨ 

ʙʫʚ ʟʘʘʨʝʰʪʦʚʘʥʠʡ ʨʦʩʽʷʥʘʤʠ 10 ʢʚʽʪʥʷ 1940 ʨ., ʫʚôʷʟʥʝʥʠʡ ʫ ʚôʷʟʥʠʮʽ ɹʨʠʛʽʜʢʠ, 

ʘ ʡʦʛʦ ʨʦʜʠʥʫ ʜʝʧʦʨʪʫʚʘʣʠ ʥʘ ʩʭʽʜ 13 ʢʚʽʪʥʷ 1940 ʨ. [7, ʩ. 54]. 

ɽʧʣʝʨ ʙʫʚ ʨʦʟʩʪʨʽʣʷʥʠʡ ʦʨʛʘʥʘʤʠ ʅʂɺɼ ʥʘʧʨʠʢʽʥʮʽ ʪʨʘʚʥʷ ï ʥʘ ʧʦʯʘʪʢʫ 

ʯʝʨʚʥʷ 1940 ʨ., ʧʦʪʨʘʧʠʚʰʠ ʫ ʪ. ʟʚ. ʋʢʨʘʾʥʩʴʢʠʡ ʂʘʪʠʥʩʴʢʠʡ ʩʧʠʩʦʢ ʧʽʜ ˉ72/1-

72137). ʁʦʛʦ ʪʽʣʦ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʧʦʭʦʚʘʣʠ ʫ ɹʠʢʽʚʥʽ, ʥʠʥʽ ʨʘʡʦʥ ʂʠʻʚʘ 

[7, ʩ. 55]. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʨʦʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ï ʮʝ ʩʢʘʨʙ ʢʨʘʾʥʠ, ʾʾ 

ʽʩʪʦʨʠʯʥʠʡ ʽ ʜʫʭʦʚʥʠʡ ʩʧʘʜʦʢ, ʯʘʩʪʠʥʢʘ ʜʫʰʽ. ɺʦʥʠ ʨʦʟʚʠʚʘʣʠʩʷ ʨʘʟʦʤ ʟ 

ʪʨʘʜʠʮʽʷʤʠ ʪʘ ʟʤʽʥʶʚʘʣʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʦʩʪʽʡʥʘ ʙʦʨʦʪʴʙʘ ʟ 

ʨʽʟʥʠʤʠ ʦʢʫʧʘʥʪʘʤʠ ʪʘ ʟʤʽʥʘ ʢʦʨʜʦʥʽʚ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʟʘʣʠʰʠʣʘ ʩʚʽʡ ʚʽʜʙʠʪʦʢ 

ʥʘ ʮʴʦʤʫ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʧʦʪʨʘʧʠʣʘ ʜʦ ʩʢʣʘʜʫ ʋʢʨʘʾʥʠ, ʻ 

ʪʝʨʠʪʦʨʽʷ ʤʽʩʪʘ ʃʴʚʦʚʘ, ʷʢʠʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʙʫʚ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʤʽʩʪ 

ʇʦʣʴʱʽ. ʅʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʙʫʣʠ ʩʚʦʾ ʤʫʟʠʯʥʽ ʧʝʨʣʠʥʠ, ʘ ʪʚʦʨʠ ʜʣʷ ʤʫʟʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʪʚʦʨʶʚʘʣʠʩʷ ʧʦï̔ ʥʰʦʤʫ ʪʘ ʤʘʣʠ ʚʣʘʩʥʫ ʩʧʝʮʠʬʽʢʫ ʽ ʩʪʠʣʴ 

ʚʠʢʦʥʘʥʥʷ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʧʦʣʽʪʠʯʥʦ ʟʘʙʘʨʚʣʝʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʷʢʠʭ ʙʫʣʦ ʙʘʛʘʪʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʜʷʥʩʴʢʦʾ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ, ʫ ʃʴʚʦʚʽ, ʱʦ ʥʝ ʙʫʚ 

ʧʽʜʚʣʘʜʥʠʡ ʨʘʜʷʥʩʴʢʦʤʫ ʩʦʶʟʫ, ʥʝ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʨʦʩʽʡʩʴʢʽ ʥʘʨʦʜʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʡ ʥʘʙʘʛʘʪʦ ʜʦʚʰʝ ʨʦʟʚʠʚʘʚʩʷ ʤʘʥʜʦʣʽʥʥʦïʛʽʪʘʨʥʠʡ ʥʘʧʨʷʤʦʢ. 

ɺʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʤʘʥʜʦʣʽʥʥʦ-ʛʽʪʘʨʥʦʛʦ ʩʧʘʜʱʠʥʠ ʤʽʩʪʘ ʃʴʚʦʚʘ 

ʟʨʦʙʠʚ ʚʞʝ ʟʛʘʜʘʥʠʡ ʥʘʤʠ ɸʜʘʤ ɽʧʣʝʨ ï ʣʴʚʽʚʩʴʢʠʡ ʢʦʤʧʦʟʠʪʦʨ, ʜʠʨʠʛʝʥʪ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʽʩʪ. 

ɺʠʩʥʦʚʢʠ. ʅʝʚʽʜʦʤʠʭ, ʧʨʦʪʝ ʟʥʘʯʫʱʠʭ ʜʣʷ ʢʫʣʴʪʫʨʠ ʋʢʨʘʾʥʠ, ʚʪʨʘʯʝʥʠʭ 

ʯʝʨʝʟ ʽʩʪʦʨʠʯʥʦïʧʦʣʽʪʠʯʥʽ ʦʙʩʪʘʚʠʥʠ ʽʤʝʥ, ʜʫʞʝ ʙʘʛʘʪʦ. ʎʝ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ 

ʟʨʦʙʠʣʠ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʠʩʪʝʮʪʚʘ ʪʘ ʥʘʫʢʠ. ɿʘʡʤʘʪʠʩʷ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʠʭ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ, ʙʦ ʩʘʤʝ ʟʘʧʦʚʥʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʛʘʣʠʥ ʜʦʟʚʦʣʠʪʴ ʙʘʯʠʪʠ ʢʘʨʪʠʥʫ ʜʦʩʷʛʥʝʥʴ ʧʨʘʚʜʠʚʦʶ.  

ʅʘʧʨʠʢʽʥʮʽ ʩʪʘʪʪʽ, ʧʽʜʢʨʝʩʣʶʻʤʦ, ʱʦ ʥʘʚʝʜʝʥʽ ʬʘʢʪʠ, ʷʢʽ ʣʠʰʝ ʯʘʩʪʢʦʚʦ 

ʚʠʩʚʽʪʣʶʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʫ ʡ ʙʘʛʘʪʦʧʣʘʥʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ɸʜʘʤʘ ɽʧʣʝʨʘ, ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʾʾ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʛʽʪʘʨʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʋʢʨʘʾʥʠ. ʄʦʞʥʘ 

ʩʧʝʨʝʯʘʪʠʩʷ ʢʦʤʫ ʥʘʣʝʞʠʪʴ ʡʦʛʦ ʩʧʘʜʱʠʥʘ, ʘʣʝ ʾʾ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ. 
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ɺɿɸɭʄʆɿɺ'ʗɿʆʂ ʄɯɾ ɻʈɸʌɯʏʅʀʄʀ ʊɽʍʅɯʂɸʄʀ ʊɸ ɽʄʆʎɯʁʅʀʄ 

ʉʇʈʀʁʅʗʊʊʗʄ ʇʈʆɼʋʂʊɯɺ ɼʀɿɸʁʅʋ 

 

ʃʽʱʠʥʩʴʢʘ ʄʘʨʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʄʘʛʽʩʪʨ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ 

ʛʨʘʬʽʯʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʪʘ ʝʤʦʮʽʡʥʠʤ ʩʧʠʡʥʷʪʪʷʤ ʧʨʦʜʫʢʪʽʚ ʜʠʟʘʡʥʫ, ʘ ʪʘʢʦʞ 

ʨʦʟʢʨʠʪʪʷ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, ʚʢʣʶʯʘʶʯʠ 

ʨʝʢʣʘʤʫ, ʤʘʨʢʝʪʠʥʛ, ʜʠʟʘʡʥ ʪʘ ʩʫʩʧʽʣʴʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʘʬʽʯʥʽ ʪʝʭʥʽʢʠ, ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʜʠʟʘʡʥ, ʨʝʢʣʘʤʘ, 

ʤʘʨʢʝʪʠʥʛ, ʢʫʣʴʪʫʨʥʠʡ ʢʦʥʪʝʢʩʪ. 

 

ɺʩʪʫʧ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʩʧʦʚʥʝʥʦʤʫ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʛʨʘʬʽʯʥʽ 

ʪʝʭʥʽʢʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʚʠʨʘʞʝʥʥʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ 

ʧʦʚʽʜʦʤʣʝʥʴ. ɺʦʥʠ ʥʝ ʣʠʰʝ ʧʝʨʝʜʘʶʪʴ ʬʘʢʪʠ, ʘʣʝ ʽ ʤʘʶʪʴ ʧʦʪʫʞʥʫ ʟʜʘʪʥʽʩʪʴ 

ʚʠʢʣʠʢʘʪʠ ʝʤʦʮʽʡʥʫ ʨʝʘʢʮʽʶ ʫ ʩʧʦʩʪʝʨʽʛʘʯʘ. ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʛʨʘʬʽʯʥʠʤʠ 

ʪʝʭʥʽʢʘʤʠ ʪʘ ʝʤʦʮʽʡʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʥʘʰʦʛʦ ʱʦʜʝʥʥʦʛʦ ʞʠʪʪʷ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʥʘʰʽ ʨʝʘʢʮʽʾ, ʩʪʘʚʣʝʥʥʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ 

ʦʪʦʯʫʶʯʦʛʦ ʥʘʩ ʩʚʽʪʫ. ʎʷ ʪʝʤʘ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʛʨʘʬʽʯʥʠʭ ʪʝʭʥʽʢ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ ʪʘ ʨʦʟʫʤʽʥʥʷ, ʷʢʠʤ ʯʠʥʦʤ 

ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʥʘʰʝ ʩʧʨʠʡʥʷʪʪʷ ʽ ʧʦʣʽʧʰʝʥʥʷ ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʴ ʟʽ 

ʟʥʘʯʥʦʶ ʩʠʣʦʶ ʚʧʣʠʚʫ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ: ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʛʨʘʬʽʯʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʪʘ 

ʝʤʦʮʽʡʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ ʪʘ ʨʦʟʛʣʷʜ ʚʧʣʠʚʫ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʪʝʭʥʽʢ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʛʣʷʜʘʯʘ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɻʨʘʬʽʯʥʽ ʪʝʭʥʽʢʠ - ʮʝ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʣʴʦʨʠ, ʬʦʨʤʠ, ʢʦʤʧʦʟʠʮʽʷ, 

ʰʨʠʬʪʠ, ʦʙʨʘʟʠ ʪʦʱʦ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʚʠʨʘʞʝʥʥʷ ʘʙʦ ʢʦʤʫʥʽʢʘʮʽʾ 
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ʽʜʝʾ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ ʝʤʦʮʽʡʥʦʛʦ ʚʨʘʞʝʥʥʷ [1]. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ ʤʠʩʪʝʮʪʚʦ, ʜʠʟʘʡʥ, ʨʝʢʣʘʤʘ, ʤʝʜʽʘ, ʚʝʙ-ʨʦʟʨʦʙʢʘ ʪʘ 

ʽʥʰʽ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʧʣʠʚʦʚʠʭ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ. 

ɻʨʘʬʽʯʥʽ ʪʝʭʥʽʢʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʢʦʣʴʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʝʚʥʽ ʘʩʦʮʽʘʮʽʾ ʪʘ ʥʘʩʪʨʦʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʦʙʣʠʚʠʭ 

ʬʦʨʤ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʨʠʪʤ, ʙʘʣʘʥʩ ʘʙʦ ʥʘʧʨʫʞʝʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʨʠʬʪʽʚ ʪʘ ʪʠʧʦʛʨʘʬʽʾ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʝʚʥʦʛʦ ʥʘʩʪʨʦʶ ʘʙʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʨʘʟʽʚ ʪʘ ʩʠʤʚʦʣʽʚ, ʱʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʟ 

ʤʝʪʦʶ ʚʠʢʣʠʢʘʪʠ ʢʦʥʢʨʝʪʥʽ ʝʤʦʮʽʾ ʘʙʦ ʘʩʦʮʽʘʮʽʾ. ʗʩʢʨʘʚʽ ʪʘ ʥʘʩʠʯʝʥʽ ʢʦʣʴʦʨʠ 

ʚʠʢʣʠʢʘʶʪʴ ʨʘʜʽʩʪʴ ʪʘ ʝʥʝʨʛʽʶ, ʪʦʜʽ ʷʢ ʧʨʠʛʣʫʰʝʥʽ ʪʘ ʪʝʤʥʽ ʢʦʣʴʦʨʠ ʩʪʚʦʨʶʶʪʴ 

ʘʪʤʦʩʬʝʨʫ ʪʘʻʤʥʠʯʦʩʪʽ ʘʙʦ ʤʝʣʘʥʭʦʣʽʾ. ʂʨʽʤ ʪʦʛʦ, ʬʦʨʤʠ ʪʘ ʢʦʤʧʦʟʠʮʽʷ 

ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʨʫʭ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʙʦ ʛʘʨʤʦʥʽʶ. 

ʈʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʛʨʘʬʽʯʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʪʘ ʝʤʦʮʽʡʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ 

ʜʦʟʚʦʣʷʻ ʙʫʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʫ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʘʫʜʠʪʦʨʽʻʶ.  

ʂʫʣʴʪʫʨʥʠʡ ʢʦʥʪʝʢʩʪ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʛʨʘʬʽʯʥʠʭ 

ʪʝʭʥʽʢ. ʂʫʣʴʪʫʨʘ ʚʠʟʥʘʯʘʻ ʥʦʨʤʠ, ʮʽʥʥʦʩʪʽ, ʩʠʤʚʦʣʠ ʪʘ ʩʪʝʨʝʦʪʠʧʠ, ʷʢʽ 

ʬʦʨʤʫʶʪʴ ʩʧʨʠʡʥʷʪʪʷ ʢʦʣʴʦʨʽʚ, ʦʙʨʘʟʽʚ, ʩʠʤʚʦʣʽʚ ʪʘ ʽʥʰʠʭ ʛʨʘʬʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʆʙʨʘʟʠ ʪʘ ʩʠʤʚʦʣʠ, ʱʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʦʜʥʦʟʥʘʯʥʦ ʘʙʦ ʧʦʟʠʪʠʚʥʦ ʚ 

ʦʜʥʽʡ ʢʫʣʴʪʫʨʽ ʤʦʞʫʪʴ ʤʘʪʠ ʽʥʰʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʘʙʦ ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʝʤʦʮʽʾ ʚ 

ʽʥʰʽʡ ʢʫʣʴʪʫʨʽ. ʅʘʧʨʠʢʣʘʜ, ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʤʦʞʝ ʘʩʦʮʽʶʚʘʪʠʩʷ ʟ ʣʶʙʦʚ'ʶ ʪʘ 

ʝʥʝʨʛʽʻʶ ʫ ʦʜʥʽʡ ʢʫʣʴʪʫʨʽ, ʘ ʟʽ ʟʣʽʩʪʶ ʘʙʦ ʥʝʙʝʟʧʝʢʦʶ ʫ ʽʥʰʽʡ [2]. ʈʦʟʫʤʽʥʥʷ 

ʢʫʣʴʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʘʬʽʯʥʠʭ 

ʪʝʭʥʽʢ ʜʣʷ ʧʝʨʝʜʘʯʽ ʝʤʦʮʽʡ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʘʫʜʠʪʦʨʽʾ. 

ɹʘʟʫʶʯʠʩʴ ʥʘ ʪʝʦʨʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʜʽʣʝʥʦ ʪʘʢʠʡ ʚʧʣʠʚ ʛʨʘʬʽʯʥʠʭ 

ʪʝʭʥʽʢ ʥʘ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ: 

1. ʂʦʣʽʨʥʘ ʧʩʠʭʦʣʦʛʽʷ. ʂʦʣʽʨʥʘ ʧʩʠʭʦʣʦʛʽʷ ʚʠʚʯʘʻ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ 

ʢʦʣʴʦʨʘʤʠ ʪʘ ʝʤʦʮʽʡʥʠʤ ʩʪʘʥʦʤ ʣʶʜʠʥʠ. ɺʠʙʽʨ ʧʝʚʥʠʭ ʢʦʣʴʦʨʽʚ ʫ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽ ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʨʽʟʥʽ ʝʤʦʮʽʾ ʫ ʩʧʦʩʪʝʨʽʛʘʯʽʚ. ʅʘʧʨʠʢʣʘʜ, ʪʝʧʣʽ 

ʢʦʣʴʦʨʠ, ʪʘʢʽ ʷʢ ʯʝʨʚʦʥʠʡ ʘʙʦ ʧʦʤʘʨʘʥʯʝʚʠʡ, ʚʠʢʣʠʢʘʶʪʴ ʝʥʝʨʛʽʶ, ʧʘʩʠʚʥʽ 
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ʢʦʣʴʦʨʠ, ʪʘʢʽ ʷʢ ʙʣʘʢʠʪʥʠʡ ʘʙʦ ʬʽʦʣʝʪʦʚʠʡ, ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʩʧʦʢʦʶ ʽ 

ʨʝʣʘʢʩʘʮʽʾ. ɻʣʠʙʠʥʘ ʪʘ ʥʘʩʠʯʝʥʽʩʪʴ ʢʦʣʴʦʨʫ ʪʘʢʦʞ ʚʠʢʣʠʢʘʶʪʴ ʨʽʟʥʽ ʝʤʦʮʽʡʥʽ 

ʨʝʘʢʮʽʾ [2]. 

2. ʌʦʨʤʘ ʪʘ ʢʦʤʧʦʟʠʮʽʷ ʷʢ ʟʘʩʦʙʠ ʝʤʦʮʽʡʥʦʛʦ ʚʠʨʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʦʨʛʘʥʽʯʥʽ, ʧʣʘʚʥʽ ʬʦʨʤʠ ʩʪʚʦʨʶʶʪʴ ʚʽʜʯʫʪʪʷ ʩʧʦʢʦʶ ʪʘ ʛʘʨʤʦʥʽʾ, ʪʦʜʽ ʷʢ 

ʛʝʦʤʝʪʨʠʯʥʽ, ʨʽʟʢʽ ʬʦʨʤʠ ʚʠʢʣʠʢʘʶʪʴ ʚʽʜʯʫʪʪʷ ʩʫʚʦʨʦʩʪʽ ʘʙʦ ʥʘʧʨʫʞʝʥʥʷ. 

ʂʦʤʧʦʟʠʮʽʡʥʽ ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ ʙʘʣʘʥʩ, ʨʠʪʤ ʘʙʦ ʘʢʮʝʥʪʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʪʘʢʦʞ 

ʧʽʜʩʠʣʶʚʘʪʠ ʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ [3]. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʛʨʘʬʽʾ ʪʘ ʰʨʠʬʪʽʚ ʜʣʷ ʧʝʨʝʜʘʯʽ ʝʤʦʮʽʡ. ʈʽʟʥʽ 

ʰʨʠʬʪʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʨʽʟʥʽ ʥʘʩʪʨʦʾ ʪʘ ʝʤʦʮʽʾ. ʂʫʨʩʠʚʥʽ ʰʨʠʬʪʠ 

ʚʠʢʣʠʢʘʶʪʴ ʚʽʜʯʫʪʪʷ ʣʝʛʢʦʩʪʽ ʪʘ ʝʢʩʧʨʝʩʠʚʥʦʩʪʽ, ʘ ʞʠʨʥʽ ʰʨʠʬʪʠ ʩʪʚʦʨʶʶʪʴ 

ʚʨʘʞʝʥʥʷ ʩʠʣʠ ʪʘ ʨʽʰʫʯʦʩʪʽ. ɼʦʜʘʪʢʦʚʦ, ʨʦʟʤʽʨ ʰʨʠʬʪʫ, ʤʽʞʣʽʥʽʡʥʠʡ ʽʥʪʝʨʚʘʣ 

ʪʘ ʦʬʦʨʤʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʪʫʨ ʘʙʦ ʪʽʥʴ) ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʧʨʠʡʥʷʪʪʷ ʪʝʢʩʪʫ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʝʤʦʮʽʡʥʠʡ ʟʘʨʷʜ [4]. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʨʘʟʽʚ, ʩʠʤʚʦʣʽʚ ʪʘ ʤʝʪʘʬʦʨ ʫ ʛʨʘʬʽʯʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ. 

ɺʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʘʩʦʮʽʘʮʽʾ ʪʘ ʝʤʦʮʽʡʥʽ ʟʚ'ʷʟʢʠ, ʷʢʽ ʩʧʨʠʡʤʘʶʪʴʩʷ ʥʘʚʽʪʴ ʙʝʟ 

ʧʨʷʤʦʾ ʩʣʦʚʝʩʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʪʘʰʦʢ ʫ ʜʠʟʘʡʥʽ 

ʩʠʤʚʦʣʽʟʫʻ ʩʚʦʙʦʜʫ, ʣʝʛʢʽʩʪʴ ʘʙʦ ʜʫʭʦʚʥʽʩʪʴ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʶ ʚʠʢʣʠʢʘʻ 

ʚʨʘʞʝʥʥʷ ʩʠʣʠ, ʝʥʝʨʛʽʾ ʘʙʦ ʥʝʙʝʟʧʝʢʠ. ɺʠʙʽʨ ʦʙʨʘʟʽʚ, ʩʠʤʚʦʣʽʚ ʪʘ ʤʝʪʘʬʦʨ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʚ ʩʪʚʦʨʝʥʥʽ ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʝʤʦʮʽʡʥʦʛʦ ʜʦʩʚʽʜʫ ʜʣʷ ʩʧʦʩʪʝʨʽʛʘʯʽʚ 

[5]. 

ʎʽ ʘʩʧʝʢʪʠ ʛʨʘʬʽʯʥʠʭ ʪʝʭʥʽʢ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʝʤʦʮʽʡʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ, 

ʨʦʙʣʷʯʠ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʚʠʨʘʟʫ ʝʤʦʮʽʡ. 

ʈʦʟʫʤʽʥʥʷ ʮʴʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʠʟʘʡʥʝʨʽʚ, ʤʠʪʮʽʚ, 

ʤʘʨʢʝʪʦʣʦʛʽʚ ʪʘ ʚʩʽʭ, ʭʪʦ ʧʨʘʛʥʝ ʩʪʚʦʨʠʪʠ ʚʧʣʠʚʦʚʽ ʛʨʘʬʽʯʥʽ ʨʦʙʦʪʠ ʪʘ 

ʢʦʤʫʥʽʢʫʚʘʪʠ ʟ ʘʫʜʠʪʦʨʽʻʶ ʥʘ ʝʤʦʮʽʡʥʦʤʫ ʨʽʚʥʽ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʜʽʚ ʚʧʣʠʚʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʪʝʭʥʽʢ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ:  

1. ʈʝʢʣʘʤʘ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʤʧʘʥʽʾ. ʗʩʢʨʘʚʽ ʢʦʣʴʦʨʠ, ʱʘʩʣʠʚʽ ʦʙʨʘʟʠ ʪʘ 

ʝʩʪʝʪʠʯʥʠʡ ʜʠʟʘʡʥ ʚʠʢʣʠʢʘʶʪʴ ʨʘʜʽʩʥʽ ʘʩʦʮʽʘʮʽʾ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʥʘʩʪʨʽʡ 
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ʩʧʦʞʠʚʘʯʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʝʤʦʮʽʡʥʦʤʫ ʟʚ'ʷʟʢʫ, ʪʘʢʠʭ ʷʢ ʫʩʤʽʰʢʠ, ʦʙʽʡʤʠ ʘʙʦ ʩʠʤʚʦʣʠ ʱʘʩʪʷ, ʟʘʣʫʯʘʶʪʴ 

ʫʚʘʛʫ ʪʘ ʩʪʚʦʨʶʶʪʴ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʡʥʽ ʘʩʦʮʽʘʮʽʾ ʟ ʨʝʢʣʘʤʦʚʘʥʠʤ ʧʨʦʜʫʢʪʦʤ. 

2. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʫ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʘʭ ʪʘ ʜʦʜʘʪʢʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʚʘʙʣʠʚʠʭ ʢʦʣʴʦʨʦʚʠʭ ʩʭʝʤ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʩʪʚʦʨʶʶʪʴ ʧʨʠʻʤʥʫ 

ʘʪʤʦʩʬʝʨʫ ʪʘ ʩʧʨʠʷʶʪʴ ʟʘʜʦʚʦʣʝʥʥʶ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʦʞ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʽʤʘʮʽʾ ʩʪʠʤʫʣʶʻ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʪʘ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʪʘ ʟʙʝʨʝʞʝʥʥʶ ʬʦʢʫʩʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʧʨʦʜʫʢʪʽ, ʱʦ ʨʝʢʣʘʤʫʻʪʴʩʷ. 

3. ɯʣʶʩʪʨʘʮʽʾ ʪʘ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʫ ʣʽʪʝʨʘʪʫʨʽ ʪʘ ʤʝʜʽʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʨʘʟʥʠʭ ʢʦʣʴʦʨʽʚ, ʜʝʪʘʣʽʟʦʚʘʥʠʭ ʽʣʶʩʪʨʘʮʽʡ ʘʙʦ ʩʠʤʚʦʣʽʯʥʠʭ ʦʙʨʘʟʽʚ 

ʧʽʜʢʨʝʩʣʶʻ ʝʤʦʮʽʡʥʽ ʘʩʧʝʢʪʠ ʪʝʢʩʪʫ, ʨʦʟʢʨʠʚʘʻ ʛʣʠʙʠʥʫ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʩʪʚʦʨʶʻ 

ʟʚ'ʷʟʦʢ ʟ ʯʠʪʘʯʘʤʠ ʘʙʦ ʛʣʷʜʘʯʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚ ʽʣʶʩʪʨʦʚʘʥʠʭ ʜʠʪʷʯʠʭ ʢʥʠʞʢʘʭ 

ʷʩʢʨʘʚʽ ʪʘ ʜʨʫʞʝʣʶʙʥʽ ʽʣʶʩʪʨʘʮʽʾ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʦʯʫʪʪʷ ʟʘʭʦʧʣʝʥʥʷ ʪʘ 

ʨʘʜʦʩʪʽ ʫ ʤʦʣʦʜʠʭ ʯʠʪʘʯʽʚ. ʋ ʢʦʤʽʢʩʘʭ ʪʘ ʛʨʘʬʽʯʥʠʭ ʨʦʤʘʥʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʤʥʠʭ ʢʦʣʴʦʨʽʚ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʢʘʜʨʽʚ ʧʽʜʢʨʝʩʣʶʻ ʥʘʧʨʫʛʫ ʪʘ ʝʢʩʧʨʝʩʠʚʥʽʩʪʴ 

ʩʶʞʝʪʫ. 

ɺ ʩʫʯʘʩʥʦʤʫ ʤʝʜʽʘ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʪʘʢʽ ʷʢ ʬʦʪʦʛʨʘʬʽʾ, ʛʨʘʬʽʯʥʽ 

ʝʣʝʤʝʥʪʠ, ʣʦʛʦʪʠʧʠ ʪʘ ʽʢʦʥʢʠ, ʪʘʢʦʞ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʝʤʦʮʽʡʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʘʫʜʠʪʦʨʽʾ, ʘʜʞʝ ʩʪʚʦʨʶʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʥʘʩʪʨʽʡ ʫ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 

ʟʘʣʫʯʘʶʪʴ ʾʭ ʫʚʘʛʫ ʜʦ ʢʦʥʪʝʥʪʫ. 

ɿʘʛʘʣʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʪʝʭʥʽʢ ʫ ʣʽʪʝʨʘʪʫʨʽ ʪʘ ʤʝʜʽʘ ʤʘʻ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʝʤʦʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʘʫʜʠʪʦʨʽʶ, ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʠʭ ʥʘʩʪʨʦʾʚ ʪʘ 

ʟʤʽʮʥʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʘʚʪʦʨʦʤ, ʪʚʦʨʦʤ ʪʘ ʩʧʨʠʡʤʘʯʘʤʠ. 

ɺʠʩʥʦʚʦʢ ʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɺʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʤʽʞ ʛʨʘʬʽʯʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʪʘ ʝʤʦʮʽʡʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʚ ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ. ɻʨʘʬʽʯʥʽ ʪʝʭʥʽʢʠ, ʪʘʢʽ ʷʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʽʚ, ʬʦʨʤ, ʰʨʠʬʪʽʚ, ʦʙʨʘʟʽʚ ʪʘ ʩʠʤʚʦʣʽʚ, ʤʘʶʪʴ ʧʦʪʫʞʥʠʡ 

ʚʧʣʠʚ ʥʘ ʥʘʰʽ ʝʤʦʮʽʾ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʫʤʽʥʥʷ ʮʴʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʯʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʧʦʪʨʽʙʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, 

ʩʪʚʦʨʶʶʪʴ ʧʝʚʥʽ ʥʘʩʪʨʦʾ ʪʘ ʚʠʢʣʠʢʘʶʪʴ ʙʘʞʘʥʽ ʝʤʦʮʽʾ ʫ ʘʫʜʠʪʦʨʽʾ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʛʨʘʬʽʯʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʪʘ ʝʤʦʮʽʡʥʠʤ 

ʩʧʨʠʡʥʷʪʪʷʤ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ, ʷʢʽ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʪʝʭʥʽʢʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʰʝ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʘ ʪʘʢʦʞ ʷʢ ʢʫʣʴʪʫʨʥʠʡ ʢʦʥʪʝʢʩʪ 

ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʛʨʘʬʽʢʠ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʦʢʨʘʱʫʚʘʪʠ ʜʠʟʘʡʥ, ʨʝʢʣʘʤʥʽ 

ʢʘʤʧʘʥʽʾ, ʚʝʙ-ʽʥʪʝʨʬʝʡʩʠ ʪʘ ʽʥʰʽ ʚʽʟʫʘʣʴʥʽ ʢʦʤʫʥʽʢʘʮʽʾ, ʱʦʙ ʜʦʩʷʛʪʠ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʘʫʜʠʪʦʨʽʻʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ, ʱʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʛʘʣʫʟʽ ʜʠʟʘʡʥʫ. ɺʦʥʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʥʦʚʽ 

ʩʧʦʩʦʙʠ ʪʘ ʪʝʭʥʽʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʚʽʟʫʘʣʴʥʘ ʢʦʤʫʥʽʢʘʮʽʷ 

ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ 

ʛʨʘʬʽʯʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʪʘ ʝʤʦʮʽʡʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʜʠʟʘʡʥʫ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʤʘʨʢʝʪʠʥʛʫ. ɺʦʥʦ ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ, 

ʷʢ ʚʠʢʣʠʢʘʪʠ ʧʝʚʥʽ ʝʤʦʮʽʾ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ 

ʥʘʩʠʯʝʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʚʨʘʞʝʥʥʷ ʫ ʘʫʜʠʪʦʨʽʾ. 
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ɺʆʂɸʃʔʅɸ ʈʋʍʃʀɺɯʉʊʔ ɻʆʃʆʉʋ ʗʂ ɻʆʃʆɺʅʀʁ ʂʆʄʇʆʅɽʅʊ 

ɺʆʂɸʃʔʅʆɰ ɺɯʈʊʋʆɿʅʆʉʊɯ 

 

ʅʘʟʠʤʯʫʢ ɼʘʨʽʷ ɸʥʘʪʦʣʽʾʚʥʘ 

ɸʩʠʩʪʝʥʪ-ʩʪʘʞʠʩʪ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʤʫʟʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʋʢʨʘʾʥʠ 

ʽʤ. ʇ. ɯ. ʏʘʡʢʦʚʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ ɺʦʢʘʣʴʥʝ ʤʠʩʪʝʮʪʚʦ ʟʘʚʞʜʠ ʧʨʠʚʝʨʪʘʣʦ ʫʚʘʛʫ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʪʘ 

ʜʦʩʣʽʜʥʠʢʽʚ ʤʫʟʠʯʥʦʾ ʩʬʝʨʠ. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʚʦʢʘʣʴʥʫ ʚʽʨʪʫʦʟʥʽʩʪʴ, ʻ ʚʦʢʘʣʴʥʘ ʨʫʭʣʠʚʽʩʪʴ ʛʦʣʦʩʫ. ʎʷ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ 

ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʚʘʞʣʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʫʟʠʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʘ ʩʘʤʝ 

ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ ʪʘ ʾʾ ʨʦʣʽ ʫ ʜʦʩʷʛʥʝʥʥʽ ʚʦʢʘʣʴʥʦʾ ʚʽʨʪʫʦʟʥʦʩʪʽ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʢʨʠʪʪʷ ʚʘʞʣʠʚʦʩʪʽ ʚʦʢʘʣʴʥʦʾ 

ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʚʦʢʘʣʴʥʦʾ ʚʽʨʪʫʦʟʥʦʩʪʽ. ʄʠ ʧʨʘʛʥʝʤʦ 

ʜʦʩʣʽʜʠʪʠ ʧʨʠʨʦʜʫ ʮʽʻʾ ʨʫʭʣʠʚʦʩʪʽ, ʚʠʚʯʠʪʠ ʾʾ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʘ 

ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ ʤʫʟʠʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʚʦʢʘʣʴʥʦʾ ʨʫʭʣʠʚʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ, ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʤʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʩʧʠʨʘʪʠʤʝʤʦʩʷ ʥʘ 

ʚʣʘʩʥʽ ʧʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʢʦʥʘʚʩʴʢʫ ʧʨʘʢʪʠʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʠʣʴ ʙʝʣʴʢʘʥʪʦ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʽʨʪʫʦʟʥʽʩʪʶ, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʦʢʘʣʴʥʽʡ ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ. 

ɺʦʢʘʣʴʥʘ ʨʫʭʣʠʚʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʩʧʽʚʘʪʠ ʧʘʩʘʞʽ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ, 

ʟʙʝʨʽʛʘʶʯʠ ʪʦʯʥʽʩʪʴ ʚʠʩʦʪʠ ʟʚʫʢʫ ʪʘ ʥʘʣʝʞʥʫ ʷʢʽʩʪʴ ʪʦʥʫ. ɺʦʢʘʣʴʥʘ ʨʫʭʣʠʚʽʩʪʴ 

ʚʘʞʣʠʚʘ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʛʦʣʦʩʽʚ, ʘʣʝ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʣʷ ʢʦʣʦʨʘʪʫʨʥʠʭ 

ʩʦʧʨʘʥʦ. ʇ. ʍʘʨʧʝʨ ʚʚʘʞʘʻ, ʱʦ ʨʫʭʣʠʚʽʩʪʴ ʛʦʣʦʩʫ ʚʠʟʥʘʯʘʶʪʴ ʤʫʟʠʯʥʽ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ [3, ʩ. 64]. ʂʦʥʢʨʝʪʠʟʫʶʯʠ ʡʦʛʦ ʜʫʤʢʫ, ʟʘʟʥʘʯʠʤʦ, ʱʦ 

ʤʫʟʠʯʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ʚʦʢʘʣʴʥʦʾ ʨʫʭʣʠʚʦʩʪʽ ʻ ʪʦʯʥʽʩʪʴ ʪʦʥʫ, ʘʨʪʠʢʫʣʷʮʽʷ 

ʪʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʝʛʽʩʪʨʘ. ʌʽʟʽʦʣʦʛʽʯʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ʻ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʧʽʜʪʨʠʤʢʘ ʜʠʭʘʥʥʷ, ʛʥʫʯʢʽʩʪʴ ʛʦʨʪʘʥʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ ʤôʷʟʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ 

ʜʝʪʘʣʴʥʽʰʝ. 
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ʄʫʟʠʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ. ʊʦʯʥʽʩʪʴ ʽʥʪʦʥʘʮʽʾ (ʘʙʦ 

ʪʦʯʥʽʩʪʴ ʪʦʥʫ) ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʤʠʩʪʝʮʪʚʦʤ ʩʧʽʚʫ: ʷʢʱʦ ʚʠʩʦʪʘ ʟʚʫʢʫ 

ʥʝʧʨʘʚʠʣʴʥʘ, ʷʩʢʨʘʚʠʤ ʧʘʩʘʞʘʤ ʙʫʜʝ ʙʨʘʢʫʚʘʪʠ ʯʽʪʢʦʩʪʽ ʪʘ ʧʨʦʩʪʦʪʠ ʧʝʨʝʜʘʯʽ. 

ʑʝ ɼʞ. ʂʘʯʯʽʥʽ ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ çʧʝʨʰʘ ʽ ʥʘʡʚʘʞʣʠʚʽʰʘ ʦʩʥʦʚʘ - ʮʝ ʚʦʢʘʣʴʥʘ 

ʽʥʪʦʥʘʮʽʷ ʥʘ ʚʩʽʭ ʥʦʪʘʭ, ʥʝ ʪʽʣʴʢʠ ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʣʦʩʢʦʩʪʽ ʪʘ ʨʽʟʢʦʩʪʽ, ʘʣʝ ʡ ʱʦʙ 

ʤʘʪʠ ʛʘʨʥʠʡ ʩʪʠʣʴè [5. ï ʧʝʨʝʢʣʘʜ ʤʽʡ. ï ɼ. ʅ.]. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʫ ʥʘʡʙʽʣʴʰ ʦʟʜʦʙʣʝʥʠʭ ʧʘʩʘʞʘʭ, ʪʦʤʫ ʱʦ 

ʧʨʠʢʨʘʩʠ ʤʦʞʫʪʴ ʚʝʩʪʠ ʩʧʽʚʘʢʘ ʚ ʽʥʰʦʤʫ ʪʦʥʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʦʥʘʣʴʥʦʾ 

ʪʦʯʥʦʩʪʽ ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʷʢʱʦ ʩʧʽʚʘʢ ʤʘʻ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʮʴʦʛʦ ʚʽʜʯʫʪʪʷ ʪʦʯʥʦʩʪʽ. ʇʦ-ʧʝʨhʝ, ʩʧʽʚʘʢ ʧʦʚʠʥʝʥ ʤʘʪʠ ʛʘʨʥʠʡ ʩʣʫʭ, ʟʜʘʪʥʠʡ 

ʧʦʩʪʽʡʥʦ ʯʫʪʠ ʧʨʘʚʠʣʴʥʫ ʚʠʩʦʪʫ ʚ ʙʫʜʴ-ʷʢʽʡ ʯʘʩʪʠʥʽ ʚʦʢʘʣʴʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

ʇʦʯʫʚʰʠ ʡʦʛʦ, ʩʧʽʚʘʢ ʧʦʚʠʥʝʥ ʚʤʽʪʠ ʧʝʨʝʚʝʩʪʠ ʩʣʫʭʦʚʠʡ ʧʨʦʮʝʩ ʫ ʩʧʽʚ ʟ 

ʪʦʥʘʣʴʥʦʶ ʪʦʯʥʽʩʪʶ. ʎʶ ʥʘʚʠʯʢʫ ʤʦʞʥʘ ʨʦʟʚʠʥʫʪʠ, ʧʽʜʽʙʨʘʚʰʠ ʚʠʩʦʪʫ ʟʚʫʢʫ 

ʥʘ ʪʦʯʥʦ ʥʘʣʘʰʪʦʚʘʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʜʦʙʨʝ ʪʨʝʥʫʚʘʪʠ ʪʦʯʥʠʡ 

ʩʣʫʭ. ɻʦʩʪʨʠʡ ʩʣʫʭ ʜʦʟʚʦʣʷʻ ʩʧʽʚʘʢʫ ʨʦʟʨʽʟʥʷʪʠ ʯʠ ʨʽʚʥʘ ʚʠʩʦʪʘ, ʘ ʪʘʢʦʞ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ. 

ɺʚʘʞʘʣʦʩʷ, ʱʦ ʨʦʟʚʠʪʢʫ ʪʦʥʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʩʧʨʠʷʻ ʚʠʚʯʝʥʥʷ ʪʨʝʣʝʡ. 

ʂʦʞʥʘ ʥʦʪʘ ʪʨʝʣʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʩʧʽʚʘʥʘ, ʪʦʤʫ ʧʝʜʘʛʦʛʠ ʟʘʦʭʦʯʫʚʘʣʠ ʫʯʥʽʚ 

ʧʦʯʠʥʘʪʠ ʚʠʢʦʥʫʚʘʪʠ ʪʨʝʣʴ ʧʦʚʽʣʴʥʦ, ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʶʯʠ ʪʝʤʧ ʪʦʜʽ, ʢʦʣʠ 

ʩʧʽʚʘʢ ʚʽʜʯʫʚʘʚ ʣʝʛʢʽʩʪʴ ʥʘ ʝʪʘʧʽ ʦʚʦʣʦʜʽʥʥʷ ʜʘʥʠʤ ʚʠʜʦʤ ʚʦʢʘʣʴʥʦʾ ʧʨʠʢʨʘʩʠ 

[3, ʩ. 65]. ʄʘʡʩʪʨʠ ʝʧʦʭʠ ʙʝʣʴʢʘʥʪʦ ʚʚʘʞʘʣʠ, ʱʦ ʪʦʯʥʽʩʪʴ ʚʠʩʦʪʠ ʧʨʷʤʦ 

ʧʦʚôʷʟʘʥʘ ʟ ʚʦʢʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʽ ʱʦ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʛʦʣʦʩʦʚʦʤʫ ʘʧʘʨʘʪʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʩʦʪʫ ʟʚʫʢʫ. ʆʪʞʝ, ʪʦʯʥʽʩʪʴ ʪʦʥʫ ʻ ʦʩʥʦʚʦʧʦʣʦʞʥʦʶ ʜʣʷ ʥʘʙʫʪʪʷ 

ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ, ʽ ʚʦʥʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʦʨʜʠʥʘʮʽʾ ʩʣʫʭʫ, ʫʷʚʠ, ʚʦʢʘʣʴʥʦʛʦ 

ʘʧʘʨʘʪʫ ʩʧʽʚʘʢʘ. 

ɸʨʪʠʢʫʣʷʮʽʷ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʦʣʦʜʽʥʥʷ ʚʦʢʘʣʦʤ ʟʘʛʘʣʦʤ ʽ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʫ ʚʠʩʦʢʦʪʝʭʥʽʯʥʠʭ ʧʘʩʘʞʘʭ. ɺʠʢʣʘʜʘʯʽ ʽʪʘʣʽʡʩʴʢʦʾ ʰʢʦʣʠ 

ʥʘʛʦʣʦʰʫʚʘʣʠ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʯʽʪʢʦʾ ʘʨʪʠʢʫʣʷʮʽʾ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ 

ʩʧʽʚʘʢʘ, ʱʦʙ ʧʽʜʛʦʪʫʚʘʪʠ ʘʨʪʠʩʪʘ ʜʦ ʩʧʽʚʫ ʦʢʨʝʤʠʭ ʤʽʩʮʴ ʘʨʽʾ ʨʽʟʥʦʛʦ ʪʠʧʫ 

ʩʢʣʘʜʥʦʩʪʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʤʽʥʥʦʾ ʘʨʪʠʢʫʣʷʮʽʾ ʧʦʚʠʥʥʽ ʝʬʝʢʪʠʚʥʦ 
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ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʇʦʜʽʙʥʦ ʜʦ ʙʘʛʘʪʴʦʭ 

ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʛʦʣʦʩʫ, ʘʨʪʠʢʫʣʷʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ 

ʢʦʦʨʜʠʥʘʮʽʾ ʟ ʩʠʩʪʝʤʘʤʠ ʜʠʭʘʥʥʷ, ʬʦʥʘʮʽʾ, ʨʝʟʦʥʘʮʽʾ ʪʘ ʽʥʰʠʭ. ɸʨʪʠʢʫʣʷʮʽʷ 

çʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʧʦʨʽʚ ʘʙʦ ʯʘʩʪʢʦʚʠʭ ʙʣʦʢʽʚ ʫ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, 

ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʘʨʪʠʢʫʣʷʪʦʨʘʤʠ ï ʷʟʠʢ, ʛʫʙʠ, ʟʫʙʠ ʪʘ ʤôʷʢʝ ʧʽʜʥʝʙʽʥʥʷè 

[4, ʩ. 9]. ʊʦʯʥʘ ʘʨʪʠʢʫʣʷʮʽʷ ʚʠʧʣʠʚʘʻ ʟ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʨʪʠʢʫʣʷʪʦʨʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʦʣʦʩʥʠʭ ʽ ʧʨʠʛʦʣʦʩʥʠʭ. ɻʦʣʦʩʥʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʨʠʛʦʣʦʩʥʠʭ, ʩʧʽʚʘʶʪʴʩʷ ʟ ʚʽʜʢʨʠʪʠʤ ʽ ʙʝʟʧʝʨʝʰʢʦʜʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʨʦʪʘ ʪʘ 

ʬʦʨʤʫʶʪʴʩʷ ʚ ʻʜʠʥʽʡ ʦʢʨʫʛʣʽʡ ʤʘʥʝʨʽ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʪʝʤʙʨʦʚʫ ʨʽʚʥʽʩʪʴ 

ʛʦʣʦʩʦʚʦʛʦ ʟʚʫʯʘʥʥʷ. ɿʘʛʘʣʦʤ, ʚʚʘʞʘʻʤʦ, ʱʦ ʧʦʣʦʞʝʥʥʷ ʨʦʪʘ ʧʽʜ ʯʘʩ ʩʧʽʚʫ ʤʘʻ 

ʙʫʪʠ ʨʦʟʩʣʘʙʣʝʥʠʤ, ʘʜʞʝ ʱʦʙ ʜʦʩʷʛʪʠ ʩʧʨʠʪʥʦʩʪʽ ʛʦʣʦʩʫ, ʚʠʢʣʘʜʘʯʽ ʝʧʦʭʠ 

ʙʝʣʴʢʘʥʪʦ: çʟʘʩʪʝʨʽʛʘʣʠ ʚʽʜ ʙʫʜʴ-ʷʢʠʭ ʩʪʦʨʦʥʥʽʭ ʨʫʭʽʚ ʷʟʠʢʘ ʘʙʦ ʱʝʣʝʧʠ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʰʚʠʜʢʠʭ ʧʘʩʘʞʽʚè [5. ï ʧʝʨʝʢʣʘʜ ʤʽʡ. ï ɼ. ʅ.]. ʑʦʜʦ ʘʨʪʠʢʫʣʷʮʽʾ 

ʧʨʠʛʦʣʦʩʥʠʭ, ʟʚʠʯʘʡʥʦ ʩʘʤʽ ʘʨʪʠʢʫʣʷʪʦʨʠ ʧʨʘʮʶʶʪʴ ʘʢʪʠʚʥʽʰʝ. ʇʨʠʛʦʣʦʩʥʽ, 

ʧʽʜ ʯʘʩ ʩʧʽʚʫ, ʪʨʝʙʘ: çʚʠʤʦʚʣʷʪʠ ʞʚʘʚʦ ʡ ʝʥʝʨʛʽʡʥʦ, ʥʝ ʧʝʨʝʨʠʚʘʶʯʠ ʪʝʯʽʾ 

ʤʝʣʦʜʽʾè [1, ʩ. 44. ï ʧʝʨʝʢʣʘʜ ʤʽʡ. ï ɼ. ʅ.]. ʇʨʘʚʠʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʨʠʛʦʣʦʩʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʥʘʙʫʪʪʷ ʯʽʪʢʦʾ ʘʨʪʠʢʫʣʷʮʽʾ. ʊʦʤʫ, ʷʢ 

ʪʽʣʴʢʠ ʩʧʽʚʘʢʠ ʦʧʘʥʦʚʫʶʪʴ ʚʤʽʥʥʷʤ ʯʽʪʢʦ ʘʨʪʠʢʫʣʶʚʘʪʠ ʧʨʠʛʦʣʦʩʥʽ ʪʘ ʛʦʣʦʩʥʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʤʽʣʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʩʧʽʚʽ staccato, legato, marcato 

ʪʘ ʽʥ.  

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʩʢʣʘʜʦʚʠʭ ʘʨʪʠʢʫʣʷʮʽʾ ʻ ʬʨʘʟʫʚʘʥʥʷ. ʌʨʘʟʫʚʘʥʥʷ 

ʧʦʩʠʣʶʻʪʴʩʷ ʘʨʪʠʢʫʣʷʮʽʻʶ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʢʨʝʩʣʝʥʥʷ ʘʙʦ ʟʥʷʪʪʷ ʥʘʛʦʣʦʩʫ 

ʯʘʩʪʠʥʠ ʩʣʦʚʘ ʘʙʦ ʩʣʽʚ ʪʘ ʽʥʰʠʭ ʭʫʜʦʞʥʽʭ ʝʬʝʢʪʽʚ. ʍʦʨʦʰʘ ʘʨʪʠʢʫʣʷʮʽʷ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚʦʢʘʣʴʥʦʾ ʨʫʭʣʠʚʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʩʧʽʚʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʘ ʡ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʚʠʨʘʟʥʦʩʪʽ ʚʦʢʘʣʴʥʦʛʦ ʪʝʢʩʪʫ, ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʛʘʨʥʦʛʦ ʟʚʫʢʫ.  

ɺʠʨʽʚʥʶʚʘʥʥʷ ʨʝʛʽʩʪʨʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚʽʨʪʫʦʟʥʦʾ ʪʝʭʥʽʢʠ. 

ʇʣʘʚʥʠʡ ʧʝʨʝʭʽʜ ʤʽʞ ʨʝʛʽʩʪʨʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʦʞʝʥ 

ʨʝʛʽʩʪʨ ʧʦʚʥʽʩʪʶ ʦʩʚʦʻʥʠʡ ʩʧʽʚʘʢʦʤ. ʈʦʟʚʠʪʦʢ ʢʦʞʥʦʛʦ ʨʝʛʽʩʪʨʫ ʛʨʫʜʥʦʛʦ, 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʛʦʣʦʚʥʦʛʦ ʜʦʧʦʤʘʛʘʻ ʨʦʟʰʠʨʠʪʠ ʚʦʢʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ, ʱʦ 
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ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ ʩʧʽʚʘʢʘ, ʷʢʠʡ ʧʨʘʛʥʝ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʧʣʠʚʦʚʫ ʨʦʣʴ ʫ ʚʠʨʽʚʥʶʚʘʥʥʽ ʨʝʛʽʩʪʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʚʠʩʦʪʘ ʪʦʥʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʜʠʭʘʥʥʷ ʪʘ ʽʥʰʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʜʽʾ. ʊʘ ʚʩʝ ʞ, 

ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʘʚʠʣʴʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʝʛʽʩʪʨʽʚ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ 

ʛʥʫʯʢʠʡ ʚʦʢʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʙʫʜʝ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʪʠʧʽʚ 

ʤʫʟʠʢʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʽʨʪʫʦʟʥʦʩʪʽ.  

ʌʽʟʽʦʣʦʛʽʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ. ʄʘʡʩʪʨʠ ʙʝʣʴʢʘʥʪʦ 

ʚʠʟʥʘʣʠ ʚʘʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʜʠʭʘʥʥʷ. ʇʨʘʚʠʣʴʥʘ ʧʽʜʪʨʠʤʢʘ ʜʠʭʘʥʥʷ 

ʧʦʣʷʛʘʣʘ ʚ ʜʽʘʬʨʘʛʤʘʣʴʥʦʤʫ ʜʠʭʘʥʥʽ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʦʧʪʠʤʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʪʘ ʩʧʨʠʷʣʦ ʟʜʦʨʦʚôʶ ʛʦʣʦʩʫ ʪʘ ʡʦʛʦ ʜʦʚʛʦʣʽʪʪʶ. 

ʇʽʜʪʨʠʤʢʫ ʜʠʭʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʘʚʠʣʴʥʘ ʧʦʩʪʘʚʘ ʩʧʽʚʘʢʘ, ʧʨʘʚʠʣʴʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʜʠʭʘʥʥʷ, ʧʨʘʚʠʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʜʠʭʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ 

ʚʦʢʘʣʴʥʦʛʦ ʤʽʩʮʷ, ʢʦʦʨʜʠʥʘʮʽʷ ʤ'ʷʟʽʚ. ɹʝʟʫʤʦʚʥʦ, ʧʨʘʚʠʣʴʥʘ ʧʽʜʪʨʠʤʢʘ ʜʠʭʘʥʥʷ 

ʪʘ ʢʝʨʫʚʘʥʥʷ ʥʠʤ ʻ ʚʘʞʣʠʚʠʤʠ ʽ ʜʣʷ ʬʨʘʟʫʚʘʥʥʷ, ʜʣʷ ʘʨʪʠʢʫʣʷʮʽʾ, ʪʦʯʥʦʩʪʽ 

ʚʠʩʦʪʠ, ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ ʪʝʤʙʨʫ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʝʛʽʩʪʨʽʚ ʪʘ ʽʥʰʠʭ ʤʫʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ɽʬʝʢʪʠʚʥʘ ʧʽʜʪʨʠʤʢʘ ʜʠʭʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʪʚʦʨʶʶʪʴ ʩʪʽʡʢʠʡ ʽ 

ʛʥʫʯʢʠʡ ʛʦʣʦʩ. ʊʘʢʦʞ, ʥʝ ʤʦʞʝʤʦ ʥʝ ʟʘʟʥʘʯʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ 

ʜʽʘʬʨʘʛʤʠ. ʈʦʙʦʪʘ ʜʽʘʬʨʘʛʤʠ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʦʨʥʘʤʝʥʪʫ, ʥʘʧʨʠʢʣʘʜ, messa di voce, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ 

ʜʨʘʤʘʪʠʯʥʠʭ ʮʽʣʝʡ ʚ ʘʨʽʷʭ ʧʝʨʽʦʜʫ ʙʝʣʴʢʘʥʪʦ. ʄʦʞʥʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʛʦʣʦʩʦʚʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʜʠʭʘʥʥʽ, ʜʘʻ ʟʤʦʛʫ 

ʜʦʩʷʛʪʠ ʨʫʭʣʠʚʦʩʪʽ ʛʦʣʦʩʫ. ʈʫʭʣʠʚʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʣʠʰʝ ʧʨʠ 

ʥʘʣʘʛʦʜʞʝʥʥʽ ʥʘʣʝʞʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʠʭʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤ.  

ʈʦʙʦʪʘ ʛʦʨʪʘʥʽ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʨʫʭʣʠʚʽʩʪʴ ʛʦʣʦʩʫ. ɻʦʨʪʘʥʴ, ʙʫʜʫʯʠ 

ʚʽʙʨʘʪʦʨʦʤ ʽ ʟʚʫʢʦʫʪʚʦʨʶʚʘʯʝʤ, ʫʪʚʦʨʶʻ ʟʚôʷʟʦʢ ʤʽʞ ʣʝʛʝʥʷʤʠ ʽ ʥʦʩʦʚʠʤʠ 

ʭʦʜʘʤʠ. ɺʦʥʘ ʦʪʦʯʝʥʘ ʯʠʩʣʝʥʥʠʤʠ ʤôʷʟʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʻ 

ʧʦʣʦʞʝʥʥʷ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʚʠʩʦʪʫ, ʨʝʟʦʥʘʥʩ ʽ ʷʢʽʩʪʴ ʪʦʥʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʧʽʜ ʯʘʩ ʩʧʽʚʫ ʛʦʨʪʘʥʴ ʧʦʚʠʥʥʘ ʟʘʣʠʰʘʪʠʩʷ ʜʦʩʠʪʴ ʩʪʘʙʽʣʴʥʦʶ, ʽʩʥʫʻ ʥʝʚʝʣʠʢʠʡ 

ʜʽʘʧʘʟʦʥ ʨʫʭʫ, ʷʢʠʡ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʯʝʨʝʟ ʚʠʩʦʪʫ ʽ ʬʦʥʝʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʽʚʥʦʤʽʨʥʝ ʽ ʧʦʤʽʨʥʦ ʥʠʟʴʢʝ ʧʦʣʦʞʝʥʥʷ ʛʦʨʪʘʥʽ ʟʥʽʤʝ ʥʘʧʨʫʛʫ, 
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ʨʦʟʩʣʘʙʠʪʴ ʤôʷʟʠ ʘʨʪʠʢʫʣʷʮʽʾ ʽ ʟʙʽʣʴʰʠʪʴ ʨʦʟʤʽʨ ʛʦʨʣʘ. ʊʘʢʽ ʚʽʜʦʤʽ ʩʧʽʚʘʢʠ, ʷʢ: 

ʇ. ɼʦʤʽʥʛʦ, ʈ. ʇʦʥʩʝʣʣʴ, ʃ. ʇʘʚʘʨʦʪʪʽ ʪʘ ʽʥʰʽ ʟʛʦʜʥʽ ʟ ʦʧʫʱʝʥʠʤ ʧʦʣʦʞʝʥʥʷʤ 

ʛʦʨʪʘʥʽè [6, ʩ. 41].  

ɻʣʦʪʢʘ ʪʘʢʦʞ ʻ ʦʩʥʦʚʥʠʤ ʨʝʟʦʥʘʪʦʨʦʤ ʛʦʣʦʩʫ. ɺʯʠʪʝʣʽ ʽʪʘʣʽʡʩʴʢʦʾ ʰʢʦʣʠ 

ʚʚʘʞʘʣʠ, ʱʦ ʛʣʦʪʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʢʨʠʪʦʶ ʽ ʚʽʣʴʥʦʶ ʚʽʜ ʥʘʧʨʫʛʠ. çʅʘʣʝʞʥʘ 

ʰʚʠʜʢʽʩʪʴ ʽ ʘʨʪʠʢʫʣʷʮʽʷ ʦʨʥʘʤʝʥʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʩʷʛʘʣʠʩʷ ʟʘʚʜʷʢʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ, ʜʝʣʽʢʘʪʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤôʷʟʽʚ ʛʦʨʣʘ, ʟʦʩʝʨʝʜʞʝʥʠʭ 

ʧʝʨʝʚʘʞʥʦ ʥʘʚʢʦʣʦ ʥʘʜʛʦʨʪʘʥʥʠʢʘè [5, ʩ. 56]. ɻʥʫʯʢʽʩʪʴ ʛʣʦʪʢʠ ʪʘʢʦʞ ʚʧʣʠʚʘʻ 

ʥʘ ʚʠʩʦʪʫ ʟʚʫʢʫ ʪʘ ʷʢʽʩʪʴ ʪʝʤʙʨʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ çʥʘʩʪʽʣʴʢʠ 

ʙʣʠʟʴʢʦ ʚʽʜ ʛʦʨʪʘʥʽ, ʱʦ ʤʘʻ ʧʝʨʰʠʡ ʽ, ʦʪʞʝ, ʥʘʡʧʦʪʫʞʥʽʰʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ 

ʪʦʥʫè [7, ʩ. 92]. 

ʊʘ ʚʩʝ ʞ, ʚʝʩʴ ʘʢʪ ʩʧʽʚʫ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʟʜʘʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦ 

ʢʦʦʨʜʠʥʫʚʘʪʠ ʨʽʟʥʽ ʤôʷʟʦʚʽ ʜʽʾ. ʎʝ ʻ ʪʘʢʦʞ ʛʦʣʦʚʥʠʤ ʜʝʪʝʨʤʽʥʘʥʪʦʤ ʚ ʧʨʦʮʝʩʽ 

ʦʧʘʥʫʚʘʥʥʷ ʚʦʢʘʣʴʥʦʶ ʨʫʭʣʠʚʽʩʪʶ. ʄ'ʷʟʦʚʫ ʢʦʦʨʜʠʥʘʮʽʶ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʣʠʰʝ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣʴʥʦʾ ʚʦʢʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʝʨʝʜʫʤʦʚʦʶ ʚʽʨʪʫʦʟʥʦʩʪʽ ʷʢ ʟʘʩʘʜʥʠʯʦʾ ʨʠʩʠ 

ʙʝʣʴʢʘʥʪʦ ʻ ʨʫʭʣʠʚʽʩʪʴ ʛʦʣʦʩʫ, ʷʢʫ ʚʠʟʥʘʯʘʻ ʥʘʙʽʨ ʤʫʟʠʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ (ʜʝʪʝʨʤʽʥʘʥʪ). ʂʚʽʥʪʝʩʝʥʮʽʻʶ ʙʝʣʴʢʘʥʪʦ ʷʢ ʚʦʢʘʣʴʥʦʛʦ ʩʪʠʣʶ ʽ 

ʪʝʭʥʽʢʠ ʻ ʚʦʢʘʣʴʥʘ ʦʨʥʘʤʝʥʪʘʮʽʷ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʽʨʪʫʦʟʥʠʭ ʚʦʢʘʣʴʥʠʭ ʢʘʜʝʥʮʽʷʭ.  
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HISTORICAL  SCIENCES 

 

ɺɯʁʉʔʂʆɺɸ ʉʇʈɸɺɸ ʋ ɸʅɻʃʆʉɸʂʉɯɺ 

 

ɹʽʣʦʩʪʦʮʴʢʠʡ ʉʪʝʧʘʥ ʄʠʨʦʥʦʚʠʯ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʘʚʥʴʦʾ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʘʨʭʽʚʦʟʥʘʚʩʪʚʘ 

ʆʣʝʢʩʠʥ ɸʥʥʘ ɯʛʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʽʡʩʴʢʦʚʘ ʩʧʨʘʚʘ ʟʘʚʞʜʠ ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ 

ʽʩʪʦʨʽʾ ʨʽʟʥʠʭ ʥʘʨʦʜʽʚ ʽ ʢʫʣʴʪʫʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʥʛʣʦʩʘʢʩʽʚ. ɸʥʛʣʦʩʘʢʩʦʥʩʴʢʝ 

ʧʝʨʽʦʜ ʚ ʽʩʪʦʨʽʾ ɸʥʛʣʽʾ (5-11 ʩʪ.) ʚʽʜʟʥʘʯʠʚʩʷ ʚʽʡʥʘʤʠ, ʢʦʥʬʣʽʢʪʘʤʠ ʪʘ ʟʤʽʥʘʤʠ 

ʚʣʘʜʠ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʟʚʠʪʦʢ ʮʽʻʾ ʢʨʘʾʥʠ. ʋ ʮʝʡ ʧʝʨʽʦʜ 

ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʽ ʥʘʨʦʜʠ ʩʢʣʘʜʘʣʠʩʷ ʟ ʯʠʩʣʝʥʥʠʭ ʧʣʝʤʝʥ, ʷʢʽ ʙʫʣʠ ʚʽʜʦʤʽ ʩʚʦʻʶ 

ʙʦʡʦʚʦʶ ʤʘʡʩʪʝʨʥʽʩʪʶ ʪʘ ʚʽʜʚʘʛʦʶ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʩʧʨʘʚʠ ʘʥʛʣʦʩʘʢʩʽʚ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʨʦʟʛʣʷʜ ʙʦʡʦʚʠʭ ʪʝʭʥʽʢ, ʚʽʡʩʴʢʦʚʦʾ ʪʘʢʪʠʢʠ, ʚʽʡʩʴʢʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʘʨʤʽʾ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʇʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ ʚʽʡʩʴʢʦʚʫ ʽʩʪʦʨʽʶ 

ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʠʭ ʥʘʨʦʜʽʚ, ʷʢʽ ʞʠʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɹʨʠʪʘʥʩʴʢʠʭ ʦʩʪʨʦʚʽʚ 

ʧʨʠʙʣʠʟʥʦ ʚ V ð XI ʩʪʦʣʽʪʪʷʭ. ʄʝʪʦʶ ʻ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʡʩʴʢʦʚʦʛʦ 

ʤʠʩʪʝʮʪʚʘ ʘʥʛʣʦʩʘʢʩʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʝʤʘ "ɺʽʡʩʴʢʦʚʘ ʩʧʨʘʚʘ ʫ ʘʥʛʣʦʩʘʢʩʽʚ" ʚʠʚʯʘʻ 

ʚʽʡʩʴʢʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʪʝʭʥʽʢʫ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʠʭ ʥʘʨʦʜʽʚ, ʷʢʽ ʞʠʣʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ɸʥʛʣʽʾ ʪʘ ʾʾ ʥʘʚʢʦʣʠʰʥʽʭ ʪʝʨʠʪʦʨʽʡ ʚʽʜ ʧʽʟʥʴʦʾ ʘʥʪʠʯʥʦʩʪʽ ʜʦ 

ʩʝʨʝʜʥʴʦʚʽʯʯʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʣʽʪʝʨʘʪʫʨʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʪʝʤʠ: 

- ɯʩʪʦʨʽʷ ʩʝʨʝʜʥʴʦʚʽʯʥʦʾ ɭʚʨʦʧʠ / ɿʘ ʨʝʜ. ʉʪʦʮʴʢʦʛʦ ɺ. ɯ. ï ʂ., 1999. 
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- ʄʘʩʣʦʚ ʂ. ʄ. ɯʩʪʦʨʽʷ ʩʝʨʝʜʥʴʦʚʽʯʯʷ. ï ʄ., 2000. 

- ɼʝʬʫʨʥʦ ʄ. ʇʦʚʩʝʜʥʝʚʥʘʷ ʞʠʟʥʴ ʚʨʝʤʝʥ ɾʘʥʥʳ ʜôɸʨʢ/ʇʝʨ. ʉ ʬʨ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2002. 

- ʂʦʥʪʘʤʠʥ ʌ. ɺʦʡʥʘ ʚ ʉʨʝʜʥʠʝ ʚʝʢʘ/ʇʝʨ. ʉ ʬʨ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2001. 

- ɻʫʨʝʚʠʯ. ɼʨʽʙʥʽ ʚʦʪʯʠʥʥʠʢʠ ʚ ɸʥʛʣʽʾ ʨʘʥʥʴʦʛʦ ʩʝʨʝʜʥʴʦʚʽʯʯʷ. ï ʄ., 1951 

- ʄʦʨʪʦʥ. ɯʩʪʦʨʽʷ ɸʥʛʣʽʾ. ï ʃ., 1950 

- Fisher D. F. V. Anglo-Saxon Age. London, 1983. 

- Stenton, F. Anglo-Saxon England, Oxford, 1973. 

- ʇʘʨʨʫʘ ʕ. ʉʪʦʣʝʪʥʷʷ ʚʦʡʥʘ / ʇʝʨ. ʩ ʬʨ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2002. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ: 

- ʘʨʭʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʢʦʧʢʠ, ʚʠʚʯʝʥʥʷ 

ʘʨʪʝʬʘʢʪʽʚ ʪʘ ʽʥʰʠʭ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʟʥʘʭʽʜʦʢ; 

- ʽʩʪʦʨʠʯʥʠʡ ʘʥʘʣʽʟ: ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʧʝʨʝʢʣʘʜʽʚ, ʱʦʙ 

ʟʨʦʟʫʤʽʪʠ ʚʽʡʩʴʢʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʪʝʭʥʽʢʫ ʘʥʛʣʦʩʘʢʩʽʚ; 

- ʢʨʘʻʟʥʘʚʩʪʚʦ: ʚʠʚʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʣʝʛʝʥʜ ʪʘ ʨʦʟʧʦʚʽʜʝʡ ʤʦʞʝ ʜʘʪʠ ʽʜʝʾ 

ʧʨʦ ʪʝ, ʷʢʽ ʙʠʪʚʠ ʚʽʜʙʫʚʘʣʠʩʷ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʢʨʘʾʥʠ, ʷʢʽ ʩʪʨʘʪʝʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘ ʷʢʽ ʙʫʣʠ ʨʝʟʫʣʴʪʘʪʠ ʙʠʪʚ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ: ʩʫʯʘʩʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʜʦʩʣʽʜʥʠʢʘʤ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʜʝʷʢʽ ʚʽʡʩʴʢʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʘʮʶʚʘʣʠ. 

ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʽʜʪʚʦʨʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʯʽʚ ʘʙʦ ʩʪʨʽʣ ʪʦʛʦ 

ʯʘʩʫ ʪʘ ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʛʣʦʩʘʢʩʦʥʩʴʢʘ ʘʨʤʽʷ ʙʫʣʘ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰ ʜʠʩʮʠʧʣʽʥʦʚʘʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʘʨʤʽʡ ʚ ʩʚʽʪʽ ʩʝʨʝʜʥʴʦʚʽʯʯʷ. ɺʦʥʘ 

ʙʫʣʘ ʜʦʙʨʝ ʦʨʛʘʥʽʟʦʚʘʥʘ ʪʘ ʤʘʣʘ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʫ ʽʻʨʘʨʭʽʶ. ɸʥʛʣʦʩʘʢʩʠ ʩʢʣʘʜʘʣʠ 

ʩʚʦʾ ʘʨʤʽʾ ʟ ʛʨʦʤʘʜʷʥ, ʷʢʽ ʤʘʣʠ ʚʣʘʩʥʫ ʟʝʤʣʶ, ʪʦʤʫ ʚʦʥʠ ʙʫʣʠ ʚʽʡʩʴʢʦʚʦ 

ʤʦʙʽʣʴʥʽ ʪʘ ʤʦʛʣʠ ʰʚʠʜʢʦ ʟʙʠʨʘʪʠʩʴ ʜʣʷ ʟʘʭʠʩʪʫ ʩʚʦʾʭ ʪʝʨʠʪʦʨʽʡ. 

ʂʦʞʝʥ ʟʝʤʣʝʚʣʘʩʥʠʢ ʤʘʚ ʦʙʦʚ'ʷʟʦʢ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʡʩʴʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʟʙʨʦʶ ʩʦʙʽ ʪʘ ʩʚʦʾʤ ʚʽʡʩʴʢʦʚʠʤ. ʎʝ ʤʦʛʣʠ ʙʫʪʠ ʤʝʯʽ, ʱʠʪʠ ʪʘ ʽʥʰʽ ʟʥʘʨʷʜʜʷ 

ʚʽʡʥʠ. ʂʨʽʤ ʪʦʛʦ, ʢʦʞʝʥ ʚʽʡʩʴʢʦʚʠʡ ʧʦʚʠʥʝʥ ʙʫʚ ʤʘʪʠ ʢʦʥʷ, ʷʢʠʡ ʙʫʚ ʡʦʛʦ 

ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʧʝʨʝʩʫʚʘʥʥʷ ʥʘ ʧʦʣʽ ʙʦʶ. 
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ʋ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʽʡ ʘʨʤʽʾ ʙʫʣʦ ʜʚʘ ʚʠʜʠ ʚʦʾʥʽʚ: ʪʝʥʠ ʪʘ ʬʝʦʜʘʣʠ. ʊʝʥʠ 

ʚʠʩʦʢʦʧʦʩʪʘʚʣʝʥʽ ʚʽʡʩʴʢʦʚʽ, ʷʢʽ ʤʘʣʠ ʚʣʘʩʥʠʭ ʚʦʾʥʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʾʭ ʟʙʨʦʻʶ. 

ʌʝʦʜʘʣʠ ð ʥʘʡʤʘʥʽ ʚʦʾʥʠ, ʷʢʽ ʥʝ ʤʘʣʠ ʟʝʤʣʽ ʪʘ ʧʨʠʜʙʘʚʘʣʠ ʚʽʡʩʴʢʦʚʽ ʦʙʣʘʜʫʥʢʠ 

ʚʣʘʩʥʠʤ ʢʦʰʪʦʤ. 

ʋ ʙʠʪʚʘʭ ʘʥʛʣʦʩʘʢʩʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʪʠʢʠ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʙʦʶ ʟʽ ʩʢʘʥʜʠʥʘʚʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʽʥʫ 

ʱʠʪʽʚ, ʱʦʙ ʟʘʭʠʩʪʠʪʠʩʴ ʚʽʜ ʩʪʨʽʣ ʪʘ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʚʦʨʦʛʘ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʧ'ʷ ʜʣʷ ʘʪʘʢʠ ʥʘ ʚʦʨʦʛʘ. 

ɸʥʛʣʦʩʘʢʩʠ ʦʨʛʘʥʽʟʫʚʘʣʠ ʩʚʦʾ ʚʽʡʩʴʢʘ ʥʘ ʟʘʩʘʜʘʭ ʧʦʚʽʪʨʷʥʠʭ ʟʙʦʨʽʚ. 

ʂʦʞʝʥ ʧʦʚʽʪ ʟʦʙʦʚ'ʷʟʫʚʘʚʩʷ ʚʽʜʧʨʘʚʣʷʪʠ ʫ ʚʽʡʩʴʢʦʚʫ ʢʘʤʧʘʥʽʶ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ 

ʚʦʷʢʽʚ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʙʩʣʫʛʦʚʫʚʘʣʠ ʩʝʙʝ ʩʘʤʦʩʪʽʡʥʦ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʣʠ ʢʚʘʣʽʬʽʢʦʚʘʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʦʾʥʽʚ. ɺʽʜʦʤʽ ʬʘʢʪʠ, ʢʦʣʠ ʚ ʙʠʪʚʘʭ ʟ 

ʨʠʤʣʷʥʘʤʠ, ʘʥʛʣʦʩʘʢʩʠ ʙʫʣʠ ʫʩʧʽʰʥʽ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʙʦʡʦʚʠʭ ʜʨʫʞʠʥ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʘʢʪʠʯʥʠʭ ʤʘʥʝʚʨʽʚ ʪʘ ʨʝʪʝʣʴʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʢʦʞʥʦʛʦ ʚʦʷʢʘ ʜʦ 

ʙʦʶ. 

ʋʧʨʘʚʣʽʥʥʷ ʚʽʡʩʴʢʦʚʠʤʠ ʩʧʨʘʚʘʤʠ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʝ ʚ ʨʫʢʘʭ ʢʦʨʦʣʷ, ʷʢʠʡ 

ʢʝʨʫʚʘʚ ʘʨʤʽʻʶ ʧʽʜ ʯʘʩ ʚʽʡʩʴʢʦʚʠʭ ʢʘʤʧʘʥʽʡ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʠʪʘʥʴ 

ʚʽʡʩʴʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʨʠʟʥʘʯʘʣʠʩʷ ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʘʥʜʠʨʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʧʦʚʥʫ ʚʣʘʜʫ ʥʘʜ ʩʚʦʾʤʠ ʚʽʡʩʴʢʦʚʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʧʝʚʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʧʝʮʽʘʣʴʥʽ ʚʽʡʩʴʢʦʚʽ ʫʩʪʘʥʦʚʢʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʣʠ 

ʟʙʝʨʽʛʘʪʠ ʧʦʨʷʜʦʢ ʪʘ ʟʜʽʡʩʥʶʚʘʣʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʦʟʧʦʨʷʜʢʦʤ ʚ ʧʦʚʽʪʘʭ. 

ʆʩʥʦʚʥʦʶ ʟʙʨʦʻʶ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʦʛʦ ʦʧʦʣʯʝʥʥʷ ʙʫʣʠ ʩʧʠʩʠ ʽ ʩʦʢʠʨʠ. ɺ 

ʫʤʦʚʘʭ ʪʽʩʥʦʛʦ ʢʦʥʪʘʢʪʫ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʤ ʙʫʚ ʜʦʚʛʠʡ ʥʽʞ ʉʘʢʩ ʟ ʢʣʠʥʢʦʤ ʫ 

30-40 ʩʤ. ɺ ʷʢʦʩʪʽ ʩʪʨʽʣʢʦʚʦʛʦ ʦʟʙʨʦʻʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʘʣʴʥʽ ʜʨʦʪʠʢʠ ʽ 

ʩʦʢʠʨʠ ʬʨʘʥʮʠʩʢʠ. ʈʽʜʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʨʦʪʢʽ ʣʫʢʠ. ɿʥʘʤʝʥʠʪʽ ʘʥʛʣʽʡʩʴʢʽ 

ʣʫʯʥʠʢʠ ʽ ʜʦʚʛʽ ʣʫʢʠ ʟôʷʚʣʷʪʴʩʷ ʩʠʣʴʥʦ ʧʽʟʥʽʰʝ ʽ ʙʫʜʫʪʴ ʟʘʧʦʟʠʯʝʥʽ ʫ ʚʘʣʽʡʮʽʚ. 

ʇʨʦʩʪʠʡ ʱʠʪ ʘʥʛʣʦʩʘʢʩʽʚ ʧʦʩʝʨʝʜʠʥʽ ʤʽʩʪʠʚ ʨʫʯʢʫ. ɿʚʝʨʭʫ ʦʙʪʷʛʫʚʘʚʩʷ 

ʰʢʽʨʦʶ, ʥʘ ʷʢʫ ʽ ʥʘʥʦʩʠʣʠ ʷʩʢʨʘʚʽ ʤʘʣʶʥʢʠ. ʑʠʪʠ ʨʦʙʠʣʠʩʴ ʟ ʜʝʨʝʚʘ ʪʘ 

ʦʙʪʷʛʫʚʘʣʠʩʴ ʟʚʝʨʭʫ ʰʢʽʨʦʶ. ɺʦʥʠ ʧʨʠʟʥʘʯʘʣʠʩʴ ʙʽʣʴʰʝ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ 

ʤʝʪʘʣʴʥʦʾ ʟʙʨʦʾ. ʇʨʦʩʪʠʡ ʱʠʪ ʟʙʠʨʘʚʩʷ ʟ ʜʦʱʝʯʦʢ ʷʢʽ ʤʦʛʣʠ ʰʚʠʜʢʦ ʟʘʤʽʥʠʪʠʩʴ 
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ʫ ʚʠʧʘʜʢʫ ʨʦʟʣʦʤʫ. ɿ ʦʙʣʘʜʫʥʢʽʚ ʚ ʪʦʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʙʫʣʘ ʢʦʣʴʯʫʛʘ, 

ʦʜʥʘʢ ʧʨʠʜʙʘʪʠ ʾʾ ʤʦʛʣʠ ʣʠʰʝ ʜʫʞʝ ʙʘʛʘʪʽ ʬʽʨʜʤʝʥʠ. 

ʅʘʡʜʦʨʦʞʯʦʶ ʽ ʥʘʡʩʪʘʪʫʩʥʽʰʦʶ ʟʙʨʦʶ ʙʫʚ ʤʝʯ. ʏʝʨʝʟ ʜʫʞʝ ʚʝʣʠʢʫ ʮʽʥʫ 

ʚʽʥ ʙʫʚ ʜʦʩʪʫʧʥʠʡ ʣʠʰʝ ʙʘʛʘʪʠʤ ʪʘ ʟʥʘʪʥʠʤ ʚʦʾʥʘʤ. ɹʽʣʴʰ ʧʨʦʩʪʠʤʠ ʪʘ 

ʧʨʘʢʪʠʯʥʠʤʠ ʙʫʣʠ ʪʝʩʘʢʠ, ʷʢʽ ʤʦʛʣʠ ʟʥʘʜʦʙʠʪʠʩʴ ʽ ʚʜʦʤʘ, ʽ ʫ ʧʦʭʦʜʽ. ɯ ʚʩʝ ʞ 

ʪʘʢʠ ʷʢ ʩʝʨʝʜ ʧʨʦʩʪʠʭ ʦʧʦʣʯʝʥʮʽʚ, ʪʘʢ ʽ ʩʝʨʝʜ ʝʣʽʪ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ 

ʚʠʜʘʤʠ ʟʙʨʦʾ ʟʘʣʠʰʘʣʠʩʴ ʩʧʠʩʠ, ʙʦʡʦʚʽ ʩʦʢʠʨʠ ʪʘ ʜʨʦʪʠʢʠ. 

ʇʦʯʠʥʘʶʯʠ ʟ 9-ʛʦ ʽ ʜʦ ʩʘʤʦʛʦ ʅʦʨʤʘʥʜʩʴʢʦʛʦ ʟʘʚʦʶʚʘʥʥʷ ɸʥʛʣʽʾ ʫ 1066 

ʪʘʢʪʠʢʘ ʩʪʽʥʠ ʟ ʱʠʪʽʚ ʙʫʣʘ ʦʩʥʦʚʥʦʶ ʚ ʫʩʽʭ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʠʭ ʚʽʡʥʘʭ. ɹʠʪʚʠ ʚ 

ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʠ ʜʦʚʦʣʽ ʰʚʠʜʢʦʧʣʠʥʥʠʤʠ ʽ ʩʢʣʘʜʘʣʠʩʴ ʟ ʢʦʨʦʪʢʠʭ ʩʫʪʠʯʦʢ ʚʽʜ 5 

ʜʦ 20 ʭʚʠʣʠʥ. 

ɹʽʡ ʚʽʢʽʥʛʽʚ ʟʽ ʩʪʽʥʦʶ ʱʠʪʽʚ ʘʥʛʣʦʩʘʢʩʽʚ. ɹʣʠʞʥʽ ʙʽʡʮʽ ʧʝʨʰʦʛʦ ʨʷʜʫ 

ʦʟʙʨʦʻʥʽ ʩʘʢʩʘʤʠ. ʏʝʨʝʟ ʥʠʟʴʢʫ ʷʢʽʩʪʴ ʱʠʪʽʚ ʽ ʦʙʣʘʜʫʥʢʽʚ ʨʫʙʢʘ ʙʫʣʘ ʢʨʘʡʥʽʤ 

ʚʠʧʘʜʢʦʤ ʽ ʾʾ ʩʪʘʨʘʣʠʩʴ ʫʥʠʢʘʪʠ ʫʩʽʤʘ ʩʠʣʘʤʠ. ʊʦʤʫ ʚ ʮʝʡ ʧʝʨʽʦʜ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʣʘʩʴ ʨʦʣʴ ʟʘʛʦʥʽʚ ʧʽʜʪʨʠʤʢʠ ʽ ʩʪʨʽʣʴʮʽʚ. 

ɸʥʛʣʽʡʩʴʢʠʡ ʧʠʩʴʤʝʥʥʠʢ ʽ ʽʩʪʦʨʠʢ ʉʪʽʚʝʥ ʇʦʣʽʥʛʪʦʥ ʚʽʜʨʽʟʥʷʻ ʥʘʩʪʫʧʥʽ 

ʝʪʘʧʠ ʚ ʙʦʶ ʤʽʞ ʜʚʦʤʘ ʩʪʽʥʘʤʠ ʱʠʪʽʚ: ʧʽʜʛʦʪʦʚʢʘ, ʝʪʘʧ ʟʙʣʠʞʝʥʥʷ, ʧʝʨʝʩʪʨʽʣʢʘ, 

ʨʫʢʦʧʘʰʥʠʡ ʙʽʡ, ʚʽʜʩʪʫʧ ʽ ʧʦʛʦʥʷ. 

ʉʪʽʥʘ ʱʠʪʽʚ ʚʽʜʤʽʥʥʦ ʧʽʜʭʦʜʠʣʘ ʧʽʜ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʠʡ ʩʪʠʣʴ ʚʝʜʝʥʥʷ 

ʚʽʡʥʠ ʚ ʝʧʦʭʫ ʨʘʥʥʴʦʛʦ ʩʝʨʝʜʥʴʦʚʽʯʯʷ. ʅʘʚʽʪʴ ʚʘʞʢʠʡ ʥʦʨʤʘʥʜʩʴʢʠʡ ʣʠʮʘʨ ʥʝ 

ʤʽʡ ʧʨʦʙʠʪʠ ʮʽʣʽʩʥʽʩʪʴ ʮʴʦʛʦ ʰʠʢʫʚʘʥʥʷ. ʆʜʥʘʢ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ 11 ʩʪ. ʟʘ 

ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʚʘʞʢʦʛʦ ʦʟʙʨʦʻʥʥʷ ʽ ʦʙʣʘʜʫʥʢʽʚ, ʽʩʪʦʪʥʦ ʟʨʦʩʣʘ ʤʽʮʴ ʽ ʥʘʪʠʩʢ 

ʢʘʚʘʣʝʨʽʾ. ʃʠʮʘʨʽ ʚ ʧʦʚʥʦʤʫ ʩʧʦʨʷʜʞʝʥʥʽ, ʟ ʜʦʚʛʠʤʠ ʩʧʠʩʘʤʠ ʩʪʘʣʠ ʥʘʥʦʩʠʪʠ 

ʬʘʪʘʣʴʥʽ ʫʜʘʨʠ ʧʽʭʦʪʥʠʤ ʧʽʜʨʦʟʜʽʣʘʤ. ɺʝʣʠʢʽ ʤʘʩʠ ʚʘʞʢʦʾ ʢʘʚʘʣʝʨʽʾ ʩʪʚʦʨʶʚʘʣʠ 

ʪʘʢʠʡ ʨʽʚʝʥʴ ʥʘʪʠʩʢʫ, ʱʦ ʮʽʣʢʦʤ ʤʦʛʣʠ ʚʽʜʨʘʟʫ ʧʨʦʨʚʘʪʠ ʥʘʚʽʪʴ ʛʣʠʙʦʢʠʡ 

ʱʽʣʴʥʠʡ ʩʪʨʽʡ. 

ɭʜʠʥʠʤ ʧʦʨʷʪʫʥʢʦʤ ʜʣʷ ʧʽʭʦʪʘ ʩʪʘʚ ʜʦʚʰʠʡ ʥʽʞ ʫ ʢʘʚʘʣʝʨʠʩʪʘ ʩʧʠʩ. 

ɯʩʪʦʨʽʷ ʟʥʦʚʫ ʧʽʰʣʘ ʧʦ ʩʧʽʨʘʣʽ ʽ ʟʥʦʚʫ ʥʘ ʟʘʤʽʥʫ ʢʣʘʩʠʯʥʽʡ ʛʨʝʮʴʢʽʡ ʬʘʣʘʥʟʽ 

ʧʨʠʡʰʣʘ çʤʘʢʝʜʦʥʩʴʢʘè. ʑʦʙ ʪʨʠʤʘʪʠ ʜʦʚʛʽ ʪʘ ʚʘʞʢʽ ʧʽʢʠ ʧʦʪʨʽʙʥʽ ʙʫʣʠ ʦʙʠʜʚʽ 

ʨʫʢʠ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʱʠʪʘ ʙʫʣʦ ʥʝʤʦʞʣʠʚʠʤ. 
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ɿôʷʚʠʚʩʷ ʥʦʚʠʡ ʪʠʧ ʧʽʭʦʪʠʥʮʽ ï ʧʽʢʽʥʝʨ. ʇʦ ʧʦʣʷʭ ɹʨʠʪʘʥʽʾ ʪʘ ɭʚʨʦʧʠ 

ʧʦʯʘʣʠ ʢʨʦʢʫʚʘʪʠ ʰʠʣʪʨʦʥʠ, ʙʘʪʘʣʽʾ ʽ ʪʝʨʮʽʾ. ʇʽʢʽʥʝʨʠ, ʟʘʚʜʷʢʠ ʜʦʚʞʠʥʽ ʩʚʦʾʭ 

ʧʽʢ ʪʘ ʘʣʝʙʘʨʜ ʤʦʛʣʠ ʜʽʩʪʘʚʘʪʠ ʽʥʰʫ ʧʽʭʦʪʫ, ʥʘʚʽʪʴ ʥʝ ʟʙʣʠʞʫʶʯʠʩʴ ʟ ʥʝʶ. 

ɺʩʽ ʮʽ ʟʤʽʥʠ ʦʩʪʘʪʦʯʥʦ ʧʦʟʙʘʚʠʣʠ ʩʪʽʥʫ ʱʠʪʽʚ ʾʾ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʽ 

ʟʨʦʙʠʣʠ ʾʾ ʙʝʟʢʦʨʠʩʥʦʶ. ʆʜʥʘʢ ʮʷ ʪʘʢʪʠʢʘ ʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʦ ʢʽʥʮʷ 12 

ʩʪʦʨʽʯʯʷ ʚ ʐʦʪʣʘʥʜʽʾ, ʐʚʝʡʮʘʨʽʾ ʪʘ ʉʢʘʥʜʠʥʘʚʽʾ. ʎʝ ʩʪʦʩʫʚʘʣʦʩʴ ʙʽʣʴʰʝ 

ʛʽʨʩʴʢʠʭ ʪʘ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʜʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʣʠʯʝʟʥʠʭ ʤʘʩ ʢʘʚʘʣʝʨʽʾ ʪʘ 

ʧʽʢʽʥʝʨʽʚ ʙʫʣʦ ʥʝʤʦʞʣʠʚʠʤ 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʚʽʡʩʴʢʦʚʘ ʩʧʨʘʚʘ ʛʨʘʣʘ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʞʠʪʪʽ 

ʘʥʛʣʦʩʘʢʩʽʚ. ʇʦʯʠʥʘʶʯʠ ʟ 5 ʩʪʦʣʽʪʪʷ, ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʽ ʚʦʻʥʥʽ ʣʽʜʝʨʠ 

ʟʜʽʡʩʥʶʚʘʣʠ ʥʘʧʘʜʠ ʥʘ ʽʥʰʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʚʽʜʙʠʚʘʣʠ ʥʘʧʘʜʠ ʚʦʨʦʛʽʚ ʥʘ ʩʚʦʾ 

ʟʝʤʣʽ. ɺʽʡʩʴʢʦʚʽ ʣʽʜʝʨʠ, ʪʘʢʽ ʷʢ ɸʣʴʬʨʝʜ ɺʝʣʠʢʠʡ, ʙʫʣʠ ʢʣʶʯʦʚʠʤʠ ʬʽʛʫʨʘʤʠ ʚ 

ʙʦʨʦʪʴʙʽ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʠʭ ʢʦʨʦʣʽʚʩʪʚ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ ʩʧʨʘʚʠ ʙʫʣʠ 

ʙʦʡʦʚʽ ʤʠʩʪʝʮʪʚʘ, ʚ ʷʢʠʭ ʘʥʛʣʦʩʘʢʩʠ ʙʫʣʠ ʜʦʩʠʪʴ ʚʧʨʘʚʥʽ. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʣʘʩʥʽ ʤʽʩʮʝʚʽ ʪʨʘʜʠʮʽʾ ʪʘ ʪʝʭʥʽʢʠ ʙʦʡʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʪʘʢʽ ʷʢ 

ʰʧʘʛʠ, ʤʝʯʽ, ʣʫʢʠ ʪʘ ʩʪʨʽʣʠ, ʱʦʙ ʚʽʜʙʠʚʘʪʠ ʘʙʦ ʥʘʧʘʜʘʪʠ ʥʘ ʚʦʨʦʛʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʘʥʛʣʦʩʘʢʩʠ ʨʦʟʚʠʚʘʣʠ ʩʠʩʪʝʤʫ ʦʙʦʨʦʥʠ, ʱʦ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ ʬʦʨʪʝʮʽ ʪʘ ʩʪʽʥʠ. 

ʋʟʘʛʘʣʽ, ʘʥʛʣʦʩʘʢʩʠ ʤʘʣʠ ʩʠʣʴʥʫ ʚʽʡʩʴʢʦʚʫ ʢʫʣʴʪʫʨʫ, ʱʦ ʜʦʧʦʤʘʛʘʣʘ ʾʤ 

ʚʽʜʙʠʚʘʪʠ ʘʙʦ ʥʘʧʘʜʘʪʠ ʥʘ ʚʦʨʦʛʽʚ. ɰʭʥʷ ʚʽʡʩʴʢʦʚʘ ʩʧʨʘʚʘ ʤʘʣʘ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʪʘ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʾʾ 

ʽʩʪʦʨʽʾ. 
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ɺʀɼʀ ʍʃɯɹɸ ɺ ʅɯʄɽʏʏʀʅɯ 

 

ɹʽʣʦʩʪʦʮʴʢʠʡ ʉʪʝʧʘʥ ʄʠʨʦʥʦʚʠʯ 

ɼʦʮʝʥʪ 

ʌʝʜʴʢʦ ɸʥʥʘ ɸʥʜʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. / Introductions. ɺ ʅʽʤʝʯʯʠʥʽ ʽʩʥʫʻ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʭʣʽʙʘ, ʷʢʠʡ ʤʦʞʝ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʨʽʟʥʽ ʩʤʘʢʠ ʽ ʚʧʦʜʦʙʘʥʥʷ. ʅʽʤʝʯʯʠʥʘ ʚʽʜʦʤʘ ʩʚʦʻʶ ʪʨʘʜʠʮʽʻʶ 

ʚʠʧʽʢʘʥʥʷ ʭʣʽʙʘ ʽ ʚʦʥʘ ʤʘʻ ʙʽʣʴʰʝ 300 ʚʠʜʽʚ ʪʨʘʜʠʮʽʡʥʦʛʦ ʭʣʽʙʘ. ɹʫʜʴ-ʷʢʠʡ 

ʩʥʽʜʘʥʦʢ ʫ ʅʽʤʝʯʯʠʥʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʭʣʽʙʘ ʽ ʙʫʣʦʯʦʢ. ɼʦ ʨʝʯʽ, ʷʢʱʦ ʫ ʌʨʘʥʮʽʾ ʫ 

ʢʦʞʥʦʤʫ ʨʝʛʽʦʥʽ ʻ ʩʚʽʡ ʩʠʨ ʽ ʚʠʥʦ, ʪʦ ʚ ʅʽʤʝʯʯʠʥʽ ï ʩʚʽʡ ʭʣʽʙ. ʋ ʮʽʡ ʢʨʘʾʥʽ ʽʩʥʫʻ 

ʦʩʦʙʣʠʚʘ ʭʣʽʙʥʘ ʢʫʣʴʪʫʨʘ.  

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ʄʝʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʪʨʘʜʠʮʽʡ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʫ ʥʽʤʝʮʴʢʽʡ ʢʫʣʴʪʫʨʽ, ʚʢʣʶʯʘʶʯʠ ʾʭʥʶ ʽʩʪʦʨʽʶ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʨʝʛʽʦʥʘʣʴʥʽ ʚʘʨʽʘʮʽʾ ʪʘ ʨʦʣʴ ʫ ʱʦʜʝʥʥʦʤʫ ʞʠʪʪʽ 

ʥʘʩʝʣʝʥʥʷ. ʄʝʪʦʶ ʻ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʟʚʠʯʘʾʚ ʪʘ ʪʝʥʜʝʥʮʽʡ ʚ 

ʩʧʦʞʠʚʘʥʥʽ ʭʣʽʙʘ ʚ ʅʽʤʝʯʯʠʥʽ ʪʘ ʟ'ʷʩʫʚʘʥʥʷ ʡʦʛʦ ʚʘʞʣʠʚʦʩʪʽ ʷʢ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ 

ʛʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʩʠʤʚʦʣʫ ʢʨʘʾʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ: ʢʥʠʛʠ, ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʞʫʨʥʘʣʠ, ʜʦʢʫʤʝʥʪʘʣʴʥʽ ʬʽʣʴʤʠ ʪʘ 

ʚʝʙ-ʩʘʡʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʚ ʅʽʤʝʯʯʠʥʽ; ʘʨʭʽʚʠ 

ʪʘ ʜʦʢʫʤʝʥʪʠ: ʜʦʢʫʤʝʥʪʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʽʩʪʦʨʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʽʥʜʫʩʪʨʽʾ ʚ ʅʽʤʝʯʯʠʥʽ; ʝʢʩʧʝʨʪʥʽ ʽʥʪʝʨʚ'ʶ: ʙʝʩʽʜʠ ʟ ʬʘʭʽʚʮʷʤʠ 

ʛʘʣʫʟʽ ʭʣʽʙʦʧʝʢʘʨʩʪʚʘ ʪʘ ʢʫʣʴʪʫʨʦʣʦʛʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʛʣʠʙʰʝ ʨʦʟʫʤʽʥʥʷ 

ʚʠʜʽʚ ʭʣʽʙʘ ʪʘ ʾʭʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. ʑʦʜʦ ʤʝʪʦʜʽʚ ʮʝ - ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ: 

ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʽʾ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʫ ʅʽʤʝʯʯʠʥʽ, ʾʭʥʴʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ ʚʧʣʠʚʫ ʥʘ ʢʫʣʴʪʫʨʫ; ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ: ʟʘʣʫʯʝʥʥʷ ʬʘʭʽʚʮʽʚ 

ʜʣʷ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʨʦʣʽ ʭʣʽʙʘ ʚ 

ʥʽʤʝʮʴʢʽʡ ʢʫʣʴʪʫʨʽ; ʬʦʪʦʜʦʢʫʤʝʥʪʘʮʽʷ: ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʭʣʽʙʘ ʪʘ 
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ʭʣʽʙʥʠʭ ʚʠʨʦʙʽʚ ʜʣʷ ʽʣʶʩʪʨʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʽʤʮʽ ï ʩʧʨʘʚʞʥʽ ʟʘʢʦʥʦʜʘʚʮʽ ʤʦʜʥʠʭ ʭʣʽʙʥʠʭ ʪʨʝʥʜʽʚ. ɿʚʽʜʩʠ ʧʽʰʣʘ ʤʦʜʘ 

ʥʘ ʭʣʽʙ ʽʟ ʜʦʙʘʚʢʘʤʠ: ʢʘʨʪʦʧʣʷʥʠʡ, ʤʦʨʢʚʷʥʠʡ, ʢʘʧʫʩʪʷʥʠʡ, ʟ ʦʣʠʚʢʘʤʠ, 

ʛʦʨʽʭʦʤ, ʛʘʨʙʫʟʦʚʠʤ ʥʘʩʽʥʥʷʤ. ʆʩʪʘʥʥʽʡ ʧʠʩʢ ʥʽʤʝʮʴʢʦʾ ʭʣʽʙʥʦʾ ʤʦʜʠ ï ʜʽʻʪʠʯʥʽ 

ʩʦʨʪʠ ʭʣʽʙʘ ʟʽ ʟʥʠʞʝʥʦʶ ʢʘʣʦʨʽʡʥʽʩʪʶ, ʘ ʩʘʤʝ ï ʮʽʣʴʥʦʟʝʨʥʦʚʽ ʩʦʨʪʠ ʭʣʽʙʘ [6]. 

ʅʽʤʝʯʯʠʥʘ ʩʣʘʚʠʪʴʩʷ ʩʚʦʻʶ ʢʫʣʴʪʫʨʦʶ ʭʣʽʙʦʧʝʢʘʨʩʪʚʘ, ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʚ ʢʨʘʾʥʽ ʚʠʨʦʙʣʷʻʪʴʩʷ ʙʽʣʴʰʝ 3000 ʚʠʜʽʚ ʭʣʽʙʘ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʭʣʽʙʘ ʚ 

ʅʽʤʝʯʯʠʥʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʨʽʟʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʪʘ ʨʽʟʥʠʤʠ 

ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʽ. 

ɼʝʷʢʽ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʚʠʜʽʚ ʭʣʽʙʘ ʚ ʅʽʤʝʯʯʠʥʽ ʚʢʣʶʯʘʶʪʴ: 

1. Roggenbrot - ʮʝ ʪʨʘʜʠʮʽʡʥʠʡ ʭʣʽʙ, ʧʨʠʛʦʪʦʚʣʝʥʠʡ ʟ ʞʠʪʥʴʦʛʦ 

ʙʦʨʦʰʥʘ. ɺʽʥ ʤʘʻ ʪʝʤʥʫ ʛʫʩʪʫ ʪʝʢʩʪʫʨʫ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʩʤʘʢʦʤ. Roggenbrot ʯʘʩʪʦ 

ʧʦʜʘʶʪʴ ʽʟ ʩʠʪʥʠʤʠ ʩʪʨʘʚʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʢʦʚʙʘʩʠ ʘʙʦ ʨʘʛʫ, ʽ ʪʘʢʦʞ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʝʥʜʚʽʯʽʚ. ɺʽʜʦʤʠʡ ʩʚʦʻʶ ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʪʨʠʚʘʣʠʤ 

ʪʝʨʤʽʥʦʤ ʧʨʠʜʘʪʥʦʩʪʽ.  

2. Schwarzbrot - ʮʝ ʪʨʘʜʠʮʽʡʥʠʡ ʪʝʤʥʠʡ ʭʣʽʙ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ 

ʨʽʟʥʽ ʚʠʜʠ ʟʝʨʥʘ, ʪʘʢʽ ʷʢ ʞʠʪʦ, ʧʰʝʥʠʮʷ, ʷʯʤʽʥʴ, ʦʚʝʩ ʪʘ ʽʥʦʜʽ ʢʫʢʫʨʫʜʟʘ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʡʦʤʫ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʩʤʘʢ ʪʘ ʪʝʢʩʪʫʨʫ. ʁʦʛʦ ʯʘʩʪʦ ʧʦʜʘʶʪʴ ʟ ʩʠʨʦʤ, 

ʤ'ʷʩʦʤ ʘʙʦ ʷʡʮʷʤʠ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʝʥʜʚʽʯʽʚ ʪʘ 

ʙʫʪʝʨʙʨʦʜʽʚ. ɺʽʥ ʪʘʢʦʞ ʜʫʞʝ ʢʦʨʠʩʥʠʡ, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʚʫʛʣʝʚʦʜʽʚ, ʙʽʣʢʽʚ, ʚʦʣʦʢʦʥ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʝʛʽʦʥʫ ʪʘ ʨʝʮʝʧʪʫ, Schwarzbrot ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʫ ʪʝʢʩʪʫʨʫ ʪʘ ʩʤʘʢ, ʘʣʝ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʽʥ ʟʘʚʞʜʠ ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʪʝʤʥʦʶ, ʥʘʩʠʯʝʥʦʶ ʢʦʨʦʶ ʪʘ ʥʘʩʠʯʝʥʠʤ 

ʩʤʘʢʦʤ. 

3. Vollkornbrot - ʮʝʡ ʭʣʽʙ ʤʘʻ ʛʨʫʙʫ ʪʝʢʩʪʫʨʫ ʪʘ ʪʝʤʥʠʡ ʢʦʣʽʨ, ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʦʚʥʦʟʝʨʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʟ ʚʢʣʶʯʝʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ 

ʟʝʨʝʥ. ɺʽʥ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʢʣʽʪʢʦʚʠʥʠ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʽʚ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʜʫʞʝ ʢʦʨʠʩʥʠʤ ʜʣʷ ʟʜʦʨʦʚ'ʷ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʨʽʟʥʠʭ ʟʝʨʝʥ, ʪʘʢʠʭ ʷʢ ʞʠʪʦ, ʧʰʝʥʠʮʷ, ʷʯʤʽʥʴ, ʦʚʝʩ ʪʘ ʽʥʰʽ, ʘ 

ʪʘʢʦʞ ʟ ʜʦʜʘʚʘʥʥʷʤ ʥʘʩʽʥʥʷ ʪʘ ʽʥʰʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʤʘʢʫ ʪʘ 
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ʪʝʢʩʪʫʨʠ. Vollkornbrot ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʥʽʤʝʮʴʢʦʾ ʢʫʭʥʽ ʪʘ ʻ ʧʦʧʫʣʷʨʥʠʤ 

ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʩʥʽʜʘʥʢʫ ʪʘ ʦʙʽʜʫ. ɺʽʥ ʯʘʩʪʦ ʧʦʜʘʻʪʴʩʷ ʟ ʚʝʨʰʢʦʚʠʤ ʤʘʩʣʦʤ, 

ʩʠʨʦʤ ʘʙʦ ʚʘʨʝʥʠʤ ʷʡʮʝʤ.  

4. WeiÇbrot - ʮʝ ʪʨʘʜʠʮʽʡʥʠʡ ʙʽʣʠʡ ʭʣʽʙ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʙʦʨʦʰʥʘ ʟ ʚʽʜʩʽʚʘʤʠ ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ ʟʝʨʥʘ, ʱʦ ʥʘʜʘʻ ʡʦʤʫ 

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʪʘ ʤ'ʷʢʦʾ ʪʝʢʩʪʫʨʠ. WeiÇbrot ʤʘʻ ʤʝʥʰʝ ʢʣʽʪʢʦʚʠʥʠ ʪʘ ʽʥʰʠʭ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʽʞ Vollkornbrot, ʦʩʢʽʣʴʢʠ ʚ ʥʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʥʰ 

ʢʦʨʠʩʥʝ ʙʦʨʦʰʥʦ. ʇʨʦʪʝ WeiÇbrot ʚʩʝ ʱʝ ʤʽʩʪʠʪʴ ʜʝʷʢʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ 

ʷʢ ʚʫʛʣʝʚʦʜʠ ʪʘ ʙʽʣʢʠ, ʪʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʟʜʦʨʦʚʦʛʦ ʨʘʮʽʦʥʫ 

ʭʘʨʯʫʚʘʥʥʷ. WeiÇbrot ʻ ʧʦʧʫʣʷʨʥʠʤ ʚʠʜʦʤ ʭʣʽʙʘ ʜʣʷ ʩʥʽʜʘʥʢʫ ʪʘ ʦʙʽʜʫ ʚ 

ʅʽʤʝʯʯʠʥʽ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. ɸʣʝ ʤʦʞʝ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤ ʜʣʷ ʟʜʦʨʦʚ'ʷ, 

ʷʢʱʦ ʩʧʦʞʠʚʘʪʠ ʡʦʛʦ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʮʫʢʨʫ ʚ ʢʨʦʚʽ. ʊʦʤʫ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʧʦʞʠʚʘʪʠ ʡʦʛʦ ʟ ʦʙʝʨʝʞʥʽʩʪʶ ʪʘ ʚ ʤʝʞʘʭ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ.  

5. Roggenmischbrot - ʮʝ ʚʠʜ ʭʣʽʙʘ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟʤʽʰʫʚʘʥʥʷʤ 

ʨʞʘʥʦʛʦ ʪʘ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ. ʋ ʥʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʞʘʥʦʛʦ ʪʘ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʡʦʛʦ 

ʪʝʢʩʪʫʨʫ ʪʘ ʩʤʘʢ. Roggenmischbrot ʤʘʻ ʪʝʤʥʠʡ ʢʦʣʽʨ ʪʘ ʛʨʫʙʫ ʪʝʢʩʪʫʨʫ, ʦʩʢʽʣʴʢʠ 

ʨʞʘʥʝ ʙʦʨʦʰʥʦ ʤʽʩʪʠʪʴ ʚʽʜʥʦʩʥʦ ʙʽʣʴʰʝ ʢʣʽʪʢʦʚʠʥʠ, ʥʽʞ ʧʰʝʥʠʯʥʝ. ʂʨʽʤ ʪʦʛʦ, 

ʨʞʘʥʝ ʙʦʨʦʰʥʦ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʚʽʪʘʤʽʥʠ ʪʘ 

ʤʽʥʝʨʘʣʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ, ʱʦ ʨʦʙʠʪʴ Roggenmischbrot ʢʦʨʠʩʥʠʤ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ.  

6. Frªnkisches Bauernbrot - ʮʝ ʪʨʘʜʠʮʽʡʥʠʡ ʥʽʤʝʮʴʢʠʡ ʭʣʽʙ ʟ ʨʝʛʽʦʥʫ 

ʌʨʘʥʢʦʥʽʷ, ʷʢʠʡ ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʩʠʪʥʦʶ, ʩʽʣʴʩʴʢʦʶ ʢʫʭʥʝʶ. ʎʝʡ ʭʣʽʙ ʟʘʟʚʠʯʘʡ 

ʛʦʪʫʻʪʴʩʷ ʟ ʞʠʪʥʴʦʛʦ ʪʘ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʘ ʪʘʢʦʞ ʟ ʩʫʤʽʰʽ ʽʥʰʠʭ ʟʝʨʝʥ, 

ʪʘʢʠʭ ʷʢ ʧʰʝʥʠʮʷ, ʷʯʤʽʥʴ. ʊʽʩʪʦ ʯʘʩʪʦ ʛʦʪʫʻʪʴʩʷ ʟ ʟʘʢʚʘʩʢʠ, ʱʦ ʜʘʻ ʭʣʽʙʫ 

ʭʘʨʘʢʪʝʨʥʠʡ ʢʠʩʣʠʡ ʩʤʘʢ ʪʘ ʛʫʩʪʫ ʪʝʢʩʪʫʨʫ. Frªnkisches Bauernbrot ʯʘʩʪʦ 

ʧʦʜʘʻʪʴʩʷ ʟ ʩʦʣʦʥʠʤʠ ʩʪʨʘʚʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʨʘʛʫ, ʩʫʧʠ ʪʘ ʩʤʘʞʝʥʽ ʤ'ʷʩʥʽ ʩʪʨʘʚʠ, 

ʘʣʝ ʥʠʤ ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ ʟ ʤʘʩʣʦʤ ʘʙʦ ʩʠʨʦʤ.  

7. Sesamkruste - ʮʝ ʭʣʽʙ ʟ ʭʨʫʩʪʢʦʶ ʢʦʨʦʶ ʟ ʢʫʥʞʫʪʥʠʭ ʥʘʩʽʥʥʷʤ. ɼʣʷ 
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ʧʨʠʛʦʪʫʚʘʥʥʷ ʭʣʽʙʘ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ, ʚʦʜʫ, 

ʜʨʽʞʜʞʽ, ʩʽʣʴ ʪʘ ʽʥʦʜʽ ʪʨʽʰʢʠ ʤʝʜʫ ʘʙʦ ʮʫʢʨʫ ʜʣʷ ʜʦʜʘʪʢʦʚʦʾ ʩʦʣʦʜʢʦʩʪʽ. 

Sesamkruste ʻ ʧʦʧʫʣʷʨʥʠʤ ʭʣʽʙʦʤ ʚ ʅʽʤʝʯʯʠʥʽ ʪʘ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʤʽʩʮʝʚʠʭ 

ʧʝʢʘʨʥʷʭ ʪʘ ʢʘʬʝ. ʁʦʛʦ ʭʨʫʩʪʢʘ ʢʦʨʘ ʨʦʙʠʪʴ ʡʦʛʦ ʩʤʘʯʥʠʤ ʪʘ ʟʘʜʦʚʽʣʴʥʠʤ 

ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʩʪʨʘʚʠ [1;3]. 

ɹʫʣʦʯʢʠ ʟ ʭʣʽʙʦʤ, ʚʽʜʦʤʽ ʚ ʅʽʤʝʯʯʠʥʽ ʷʢ Brºtchen, ʱʦ ʻ ʟʤʝʥʰʫʚʘʯʝʤ ʚʽʜ 

Brot, ʟ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ: Semmel (ʫ ʇʽʚʜʝʥʥʽʡ 

ʅʽʤʝʯʯʠʥʽ), Schrippe (ʦʩʦʙʣʠʚʦ ʫ ɹʝʨʣʽʥʽ), Rundst¿ck (ʥʘ ʇʽʚʥʦʯʽ ʪʘ ɻʘʤʙʫʨʟʽ) 

ʘʙʦ Wecken, Weck, Weckle, ɺʝʢʣʽ ʪʘ ɺʝʢʣʘ (ʫ ɹʘʜʝʥ-ɺʶʨʪʝʤʙʝʨʟʽ, ʐʚʝʡʮʘʨʽʷ, 

ʯʘʩʪʠʥʠ ʇʽʚʜʝʥʥʦʛʦ ɻʝʩʩʝʥʫ ʪʘ ʧʽʚʥʽʯʥʦʾ ɹʘʚʘʨʽʾ), ʧʦʰʠʨʝʥʽ ʚ ʥʽʤʝʮʴʢʽʡ ʢʫʭʥʽ. 

ʊʠʧʦʚʦʶ ʧʦʨʮʽʻʶ ʻ ʨʫʣʝʪ, ʨʦʟʨʽʟʘʥʠʡ ʥʘʚʧʽʣ ʽ ʟʤʘʱʝʥʠʡ ʚʝʨʰʢʦʚʠʤ ʤʘʩʣʦʤ ʘʙʦ 

ʤʘʨʛʘʨʠʥʦʤ. ʇʦʪʽʤ ʤʽʞ ʜʚʦʤʘ ʧʦʣʦʚʠʥʢʘʤʠ ʘʙʦ ʥʘ ʢʦʞʥʽʡ ʧʦʣʦʚʠʥʽ ʦʢʨʝʤʦ, 

ʚʽʜʦʤʠʤʠ ʷʢ belegtes Brºtchen, ʧʦʤʽʱʘʶʪʴ ʩʠʨ, ʤʝʜ, ʚʘʨʝʥʥʷ, ʥʫʪʝʣʣʫ, ʥʘʨʽʟʢʠ, 

ʪʘʢʽ ʷʢ ʰʠʥʢʘ, ʨʠʙʘ ʘʙʦ ʢʦʥʩʝʨʚʠ [1;4]. 

ʈʫʣʝʪʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʢʫʩʦʢ ʘʙʦ ʷʢ ʨʫʣʝʪ ʫ ʩʪʠʣʽ ʭʦʪ-ʜʦʛ 

ʜʣʷ Bratwurst, Brªtel, Fleischkªse ʘʙʦ ʌʨʘʥʮʙʨʦʪʭʝʥ [1].  

ʐʚʝʥʢʝʨ/ʐʚʝʥʢʙʨʘʪʝʥ. Franzbrºtchen, ʱʦ ʚʠʥʠʢʣʘ ʚ ʨʘʡʦʥʽ ɻʘʤʙʫʨʛʘ, - ʮʝ 

ʤʘʣʝʥʴʢʠʡ ʩʦʣʦʜʢʠʡ ʢʦʥʜʠʪʝʨʩʴʢʠʡ ʨʫʣʝʪ, ʟʘʧʝʯʝʥʠʡ ʟ ʤʘʩʣʦʤ ʽ ʢʦʨʠʮʝʶ [1]. 

ɯʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʽʥʰʽ ʽʥʛʨʝʜʽʻʥʪʠ, ʪʘʢʽ ʷʢ ʰʦʢʦʣʘʜ ʘʙʦ ʨʦʜʟʠʥʢʠ. 

ʎʝ ʪʽʩʪʝʯʢʦ, ʷʢʝ ʟʘʟʚʠʯʘʡ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʧʽʚʥʽʯʥʽʡ ʅʽʤʝʯʯʠʥʽ, ʦʩʦʙʣʠʚʦ ʚ 

ɻʘʤʙʫʨʟʽ, ʽ ʡʦʛʦ ʟʘʟʚʠʯʘʡ ʧʦʜʘʶʪʴ ʥʘ ʩʥʽʜʘʥʦʢ, ʘʣʝ ʡʦʛʦ ʪʘʢʦʞ ʩʤʘʢʫʶʪʴ ʨʘʟʦʤ 

ʽʟ ʢʘʚʦʶ ʪʘ ʪʽʩʪʝʯʢʘʤʠ [1;5]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʠʷʚʠʣʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʠʜʽʚ ʭʣʽʙʘ ʚ ʅʽʤʝʯʯʠʥʽ. ʂʦʞʝʥ ʨʝʛʽʦʥ 

ʤʘʻ ʩʚʦʾ ʪʨʘʜʠʮʽʡʥʽ ʨʝʮʝʧʪʠ ʪʘ ʩʤʘʢʦʚʽ ʚʧʦʜʦʙʘʥʥʷ. ʊʘʢʦʞ ʮʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

ʭʣʽʙ ʚʽʜʽʛʨʘʻ ʟʥʘʯʫʱʫ ʨʦʣʴ ʫ ʥʽʤʝʮʴʢʽʡ ʢʫʣʴʪʫʨʽ. ɺʽʥ ʩʠʤʚʦʣʽʟʫʻ ʦʙ'ʻʜʥʘʥʥʷ ʪʘ 

ʪʨʘʜʠʮʽʾ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ ʭʣʽʙʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʘʛʘʪʠʡ ʢʫʣʴʪʫʨʥʠʡ ʩʧʘʜʦʢ 

ʅʽʤʝʯʯʠʥʠ. ɺʽʥ ʚʽʜʦʙʨʘʞʘʻ ʽʩʪʦʨʽʶ, ʛʝʦʛʨʘʬʽʶ ʪʘ ʪʨʘʜʠʮʽʾ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʧʦʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ ʟʤʽʥ ʫ ʩʧʦʞʠʚʯʠʭ ʟʚʠʯʘʷʭ ʪʘ ʨʝʮʝʧʪʘʭ ʭʣʽʙʘ ʚ 
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ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʍʣʽʙ - ʮʝ ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʢʫʣʴʪʫʨʠ ʪʘ 

ʢʫʣʽʥʘʨʽʾ ʅʽʤʝʯʯʠʥʠ. ʅʽʤʮʽ ʚʽʜʦʤʽ ʩʚʦʻʶ ʣʶʙʦʚ'ʶ ʜʦ ʭʣʽʙʘ ʪʘ ʤʘʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʭʣʽʙʘ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʢʣʘʜʦʤ, ʬʦʨʤʦʶ, ʪʝʢʩʪʫʨʦʶ ʪʘ 

ʩʤʘʢʦʤ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ ʭʣʽʙʘ ʚ ʅʽʤʝʯʯʠʥʽ ʚʽʜʦʙʨʘʞʘʻ ʢʫʣʴʪʫʨʥʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ ʪʘ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʾʾ ʢʫʣʽʥʘʨʥʦʾ 

ʪʨʘʜʠʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʚ ʅʽʤʝʯʯʠʥʽ ʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʚʠʧʽʯʢʠ, ʪʘʢʠʭ ʷʢ 

ʙʫʣʦʯʢʠ (Brºtchen), ʢʨʫʘʩʘʥʠ (Croissants) ʪʘ ʧʣʷʮʢʠ (Fladenbrot), ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʩʧʝʯʝʥʽ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʦʨʦʰʥʘ ʽ ʤʘʪʠ ʨʽʟʥʽ ʥʘʯʠʥʢʠ. 
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ɻɽʃʔʉʀʅʉʔʂʀʁ ɿɸʂʃʖʏʅʀʁ ɸʂʊ 1975 ʈ. ʗʂ ʅɽ "ʉʄɽʈʊɽʃʔʅɸ 

ʇɸʉʊʂɸ" ɺɯɼ ʂʈɸɰʅ ɿɸʍʆɼʋ ɼʃʗ ɺʃɸɼʀ ʂʈɸɰʅ ʆɺɼ 

 

ʅʘʡʜʘ ɸʥʘʩʪʘʩʽʷ ɸʥʜʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ɯʥʩʪʠʪʫʪ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ ʂʅʋ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ 

ɻʝʣʴʩʠʥʩʴʢʠʡ ʟʘʢʣʶʯʥʠʡ ʘʢʪ ʙʫʚ ʧʽʜʧʠʩʘʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 35 ʢʨʘʾʥ, 

ʚʢʣʶʯʘʶʯʠ ʢʨʘʾʥʠ ɿʘʭʦʜʫ ʪʘ ʢʨʘʾʥʠ ʆʨʛʘʥʽʟʘʮʽʾ ɺʘʨʰʘʚʩʴʢʦʛʦ ʜʦʛʦʚʦʨʫ, 1 

ʩʝʨʧʥʷ 1975 ʨʦʢʫ ʫ ʬʽʥʩʴʢʦʤʫ ʤʽʩʪʽ ɻʝʣʴʩʽʥʢʽ. ɸʢʪ ʤʽʩʪʠʚ ʟʦʙʦʚ'ʷʟʘʥʥʷ 

ʫʯʘʩʥʠʢʽʚ ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚ ʣʶʜʠʥʠ ʪʘ ʦʩʥʦʚʥʠʭ ʩʚʦʙʦʜ, ʚʢʣʶʯʘʶʯʠ 

ʩʚʦʙʦʜʫ ʜʫʤʢʠ, ʩʦʚʽʩʪʽ, ʨʝʣʽʛʽʾ ʪʘ ʧʝʨʝʢʦʥʘʥʴ, ʩʚʦʙʦʜʫ ʩʣʦʚʘ, ʟʙʦʨʽʚ, ʦʙ'ʻʜʥʘʥʴ, 

ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʰʽ ʛʨʦʤʘʜʩʴʢʽ ʪʘ ʧʦʣʽʪʠʯʥʽ ʧʨʘʚʘ. 

ɻʝʣʴʩʽʥʩʴʢʠʡ ʟʘʢʣʶʯʥʠʡ ʘʢʪ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʚʠʟʥʘʥʥʷ ʧʨʘʚ 

ʣʶʜʠʥʠ ʚ ɭʚʨʦʧʽ ʪʘ ʩʚʽʪʽ ʚ ʮʽʣʦʤʫ. 

ʄʝʪʘ: ʘʨʛʫʤʝʥʪʘʮʽʷ, ʯʦʤʫ ɻʝʣʴʩʠʥʩʴʢʠʡ ʟʘʢʣʶʯʥʠʡ ʘʢʪ ʥʝ ʙʫʚ 

ʩʤʝʨʪʝʣʴʥʦʶ ʧʘʩʪʢʦʶ ʚʽʜ ʢʨʘʾʥ ɿʘʭʦʜʫ ʜʣʷ ʢʨʘʾʥ ʆɺɼ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: 

1. ɹʽʣʦʫʩʦʚ ʄ. ʄ., ʄʘʥʞʦʣʘ ɺ. ɸ., ɻʘʡʜʫʢʦʚ ʃ. ʌ. "ʄʽʞʥʘʨʦʜʥʽ 

ʚʽʜʥʦʩʠʥʠ ʪʘ ʟʦʚʥʽʰʥʷ ʧʦʣʽʪʠʢʘ (1945-70-ʪʽ ʨʦʢʠ)":ʇʽʜʨʫʯʥʠʢ ï ʂ.: ʃʠʙʽʜʴ, 

1999. 

2. ʉʘʣʘʙʘʡ ɺ. ʌ., ʊʠʪʘʨʝʥʢʦ ʗ. ɸ. ʪʘ ʽʥ. "ʇʦʣʽʪʠʯʥʘ ʽʩʪʦʨʽʷ: 

ʍʍ ʩʪʦʣʽʪʪʷ": ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ï ʂ.: ɯʉɼʆ, 1995. 

3. "ʍʝʣʴʩʠʥʢʠ ï 10 ʣʝʪ ʩʧʫʩʪʷ: ʆʙʱʝʝʚʨʦʧʝʡʩʢʠʡ ʧʨʦʮʝʩʩ ʫʢʨʝʧʣʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘé" / ʈʝʜ. ʕ.ɺ. ʈʘʩʰʠʚʘʣʦʚʘ. ï ʄ.: 

ʇʨʦʛʨʝʩʩ, 1985. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

ʇʦ-ʧʝʨʰʝ, ʷʢ ʤʽʥʽʤʫʤ ɻʝʣʴʩʠʥʩʴʢʠʡ ʟʘʢʣʶʯʥʠʡ ʘʢʪ ʥʝ ʧʽʜʣʷʛʘʚ 

ʨʘʪʠʬʽʢʘʮʽʾ ʧʘʨʣʘʤʝʥʪʘʤʠ; 2) ɼʦʢʫʤʝʥʪ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʞʦʜʥʠʭ ʩʘʥʢʮʽʡʥʠʭ 
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ʤʝʭʘʥʽʟʤʽʚ ʟʘ ʡʦʛʦ ʥʝ ʚʠʢʦʥʘʥʥʷ ʽ ʪʦʤʫ ʻ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʣʽʪʠʯʥʠʤ ʥʽʞ 

ʶʨʠʜʠʯʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʽʞʥʘʨʦʜʥʛʦ ʧʨʘʚʘ.  

ʇʨʠʢʣʘʜʦʤ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʟʷʪʠ ʩʣʘʚʥʦʟʚʽʩʥʠʡ ɹʫʜʘʧʝʰʪʩʴʢʠʡ 

ʤʝʤʦʨʘʥʜʫʤ. ʊʦʤʫ ʚʠʩʥʦʚʦʢ ʧʨʦʩʪʠʡ ʢʨʘʾʥʽ ʚʠʭʦʜʠʣʠ ʟ ʙʘʣʘʥʩʫ ʽʥʪʝʨʝʩʽʚ ʥʽʞ ʽʟ 

ʙʘʣʘʥʩʫ ʩʠʣʠ. ɻʝʣʴʩʠʥʩʴʢʠʡ ʘʢʪ ʥʽ ʜʦ ʯʦʛʦ ʥʝ ʟʦʙʦʚ'ʷʟʫʚʘʚ ʢʦʤʫʥʽʩʪʽʚ, ʘʜʞʝ 

ʉʈʉʈ (ʽʤʧʝʨʽʷ ɿʣʘ) ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʦʨʫʰʫʚʘʚ ʮʽ ʫʛʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʟʚʠʥʫʚʘʯʝʥʴ ʫ ʧʦʨʫʰʝʥʥʷʭ ɻʝʣʴʩʽʥʩʴʢʦʾ ʫʛʦʜʠ ʫ ʩʬʝʨʽ ʧʦʣʽʪʠʯʥʠʭ 

ʨʝʧʨʝʩʽʡ ʪʘ ʧʦʣʽʪʠʯʥʠʭ ʫʚ'ʷʟʥʝʥʠʭ, ʟʣʦʯʠʥʥʠʡ ʨʝʞʠʤ ʂʇʈʉ çʚʠʥʘʡʰʦʚè 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʩʠʭʽʘʪʨʽʾ ʚ ʧʦʣʽʪʠʯʥʠʭ ʮʽʣʷʭ, ʚʽʜʧʨʘʚʣʷʶʯʠ ʜʠʩʠʜʝʥʪʽʚ ʥʘ 

ʧʨʠʤʫʩʦʚʝ ʧʩʠʭʽʘʪʨʠʯʥʝ ʣʽʢʫʚʘʥʥʷ ʟʘʤʽʩʪʴ ʚ'ʷʟʥʠʮʴ ï ʽ ʥʘ ʙʣʘʢʠʪʥʦʤʫ ʦʮʽ 

ʙʨʝʭʘʚ ʩʚʽʪʦʚʽʡ ʩʧʽʣʴʥʦʪʽ. "ʋ ʉʈʉʈ ʧʦʣʽʪʠʯʥʠʭ ʚ'ʷʟʥʽʚ ʥʝʤʘʻ".  

ʅʘʧʨʠʢʣʘʜ: ʗʮʝʢ ʂʫʨʦʥʴ ʽ ɸʜʘʤ ʄʽʭʥʽʢ ï ʇʦʣʴʱʘ: ʦʙʠʜʚʘ ʙʫʣʠ 

ʧʨʦʚʽʜʥʠʤʠ ʜʽʷʯʘʤʠ ʦʧʦʟʠʮʽʡʥʦʛʦ ʨʫʭʫ ʧʨʦʪʠ ʢʦʤʫʥʽʩʪʠʯʥʦʛʦ ʫʨʷʜʫ ʚ ʇʦʣʴʱʽ ʚ 

1970-ʭ ʨʦʢʘʭ. ɰʭ ʢʽʣʴʢʘ ʨʘʟʽʚ ʟʘʘʨʝʰʪʦʚʫʚʘʣʠ ʪʘ ʫʚôʷʟʥʶʚʘʣʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʚʽʜʧʨʘʚʣʷʣʠ ʜʦ ʧʩʠʭʽʘʪʨʠʯʥʠʭ ʣʽʢʘʨʝʥʴ ʯʝʨʝʟ ʥʽʙʠʪʦ ʧʩʠʭʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɺʦʣʦʜʠʤʠʨ ɹʫʢʦʚʩʴʢʠʡ - ʈʘʜʷʥʩʴʢʠʡ ʉʦʶʟ: ɹʫʢʦʚʩʴʢʠʡ ʙʫʚ ʨʘʜʷʥʩʴʢʠʤ 

ʜʠʩʠʜʝʥʪʦʤ, ʷʢʠʡ ʚʠʢʨʠʚʘʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʩʠʭʽʘʪʨʠʯʥʠʭ ʣʽʢʘʨʝʥʴ, ʱʦʙ ʟʤʫʩʠʪʠ 

ʟʘʤʦʚʢʥʫʪʠ ʧʦʣʽʪʠʯʥʠʭ ʦʧʦʥʝʥʪʽʚ. ʉʘʤ ʚʽʥ ʙʫʚ ʟʘʘʨʝʰʪʦʚʘʥʠʡ ʽ ʢʽʣʴʢʘ ʨʦʢʽʚ 

ʫʪʨʠʤʫʚʘʚʩʷ ʚ ʧʩʠʭʽʘʪʨʠʯʥʠʭ ʣʽʢʘʨʥʷʭ. ɼʦʡʥʘ ʂʦʨʥʝʘ - ʈʫʤʫʥʽʷ: ʂʦʨʥʝʘ ʙʫʚ 

ʨʫʤʫʥʩʴʢʠʤ ʜʠʩʠʜʝʥʪʦʤ, ʷʢʠʡ ʚʠʩʪʫʧʘʚ ʧʨʦʪʠ ʢʦʤʫʥʽʩʪʠʯʥʦʛʦ ʫʨʷʜʫ ʅʽʢʦʣʘʻ 

ʏʘʫʰʝʩʢʫ. ɰʾ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʘʘʨʝʰʪʦʚʫʚʘʣʠ ʪʘ ʪʨʠʤʘʣʠ ʚ ʧʩʠʭʽʘʪʨʠʯʥʠʭ 

ʣʽʢʘʨʥʷʭ. 

ʇʦ-ʜʨʫʛʝ, ʟʛʘʜʫʶʯʠ ɿʘʛʘʣʴʥʫ ʜʝʢʣʘʨʘʮʽʶ ʧʨʘʚ ʣʶʜʠʥʠ, ʪʦ ʚʦʥʘ ʙʫʣʘ 

ʨʽʟʢʽʰʦʶ, ʨʘʜʠʢʘʣʴʥʽʰʦʶ, ʘ ʮʝʡ ʘʢʪ ʙʫʚ ʤ'ʷʢʰʠʤ. ɸʣʝ ʪʘʤ ʙʫʣʦ ʦʜʥʝ ʜʫʞʝ 

ʚʘʞʣʠʚʝ ʧʦʣʦʞʝʥʥʷ, ʷʢʦʛʦ ʥʝ ʙʫʣʦ ʥʽʜʝ: ʜʦʪʨʠʤʘʥʥʷ ɻʝʣʴʩʽʥʩʴʢʠʭ ʫʛʦʜ 

ʢʦʥʪʨʦʣʶʚʘʪʠʤʫʪʴ ʜʝʨʞʘʚʠ, ʷʢʽ ʧʽʜʧʠʩʘʣʠ ʾʭ. ʊʦʙʪʦ ʜʦ ʮʴʦʛʦ ɿʘʭʽʜ ʩʝʨʡʦʟʥʦ ʥʝ 

ʨʝʘʛʫʚʘʚ ʥʘ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʣʶʜʠʥʠ, ʽ ʢʦʥʪʨʦʣʶ ʟʘʛʘʣʦʤ ʥʝ ʙʫʣʦ. ɼʦ ʮʴʦʛʦ 

ʜʠʩʠʜʝʥʪʠ ʧʠʩʘʣʠ ʙʘʛʘʪʦ ʣʠʩʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʆʆʅ, ʘʣʝ ʚʽʜʧʦʚʽʜʝʡ ʥʝ ʥʘʜʘʚʘʣʠ. 

ɭʜʠʥʝ, ʥʘ ʱʦ ʨʝʘʛʫʚʘʚ ɿʘʭʽʜ ï ʥʘ ʝʤʽʛʨʘʮʽʶ.  

ʊʦʜʽ ʻʚʨʝʾ ʜʦʩʷʛʣʠ ʝʤʽʛʨʘʮʽʾ, ʪʦʤʫ ʱʦ ʚ ʢʨʘʾʥʽ ʙʫʚ ʜʝʨʞʘʚʥʠʡ 
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ʘʥʪʠʩʝʤʽʪʠʟʤ, ʽ ʮʝ ʙʫʣʘ ʟʫʭʚʘʣʘ ʧʦʣʽʪʠʢʘ. ɯ ɿʘʭʽʜ ʧʽʜʪʨʠʤʘʚ ʮʝʡ ʧʨʦʮʝʩ. ɸ ʥʘ 

ʨʝʰʪʫ ʜʽʡ ʧʨʘʚʦʟʘʭʠʩʥʠʢʽʚ (ʘ ʧʨʘʚʦʟʘʭʠʩʥʠʡ ʨʫʭ ʨʦʟʚʠʚʘʚʩʷ ʚʞʝ ʜʦʩʠʪʴ 

ʩʠʣʴʥʦ) ʩʝʨʡʦʟʥʦʾ ʨʝʘʢʮʽʾ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʫʣʦ. ɯ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦ 75 ʨʦʢʫ 

ʧʨʘʚʦʟʘʭʠʩʥʠʡ ʨʫʭ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʨʦʟʛʨʦʤʣʝʥʠʡ. ɹʘʛʘʪʦ ʭʪʦ ʙʫʚ ʫʞʝ ʚ ʪʘʙʦʨʘʭ.  

ʆʩʴ ʯʦʤʫ ʨʘʜʷʥʩʴʢʝ ʢʝʨʽʚʥʠʮʪʚʦ ʧʽʜʧʠʩʘʣʦ ɻʝʣʴʩʽʥʩʴʢʽ ʫʛʦʜʠ. ɺʦʥʦ ʥʝ 

ʙʘʯʠʣʦ ʥʝʙʝʟʧʝʢʠ. ʊʘʢ, ʜʝʨʞʘʚʠ ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʪʫʘʮʽʶ. ɯ ʪʦʡ ʥʝʚʝʣʠʢʠʡ 

ʧʨʘʚʦʟʘʭʠʩʥʠʡ ʨʫʭ, ʱʦ ʟʙʝʨʽʛʩʷ ʙʫʚ ʥʘʩʪʽʣʴʢʠ ʥʝʟʥʘʯʥʦʶ ʩʠʣʦʶ, ʱʦ ʉʈʉʈ 

ʰʚʠʜʢʦ ʟ ʥʠʤ ʨʦʟʽʙʨʘʚʩʷ, ʧʨʠʜʫʰʠʚʰʠ ʣʽʙʝʨʘʣʴʥʠʡ ʦʧʽʨ. 

ʇʦ-ʪʨʝʪʻ, ʘʢʪ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʧʦʢʨʘʱʝʥʥʽ ʚʽʜʥʦʩʠʥ ʤʽʞ ʉʈʉʈ ʪʘ 

ʢʨʘʾʥʘʤʠ ɿʘʭʦʜʫ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʧʦʟʠʪʠʚʥʽ ʟʨʫʰʝʥʥʷ ʫ 

ʩʬʝʨʽ ʪʦʨʛʽʚʣʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʧʽʚʧʨʘʮʽ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʧʠʩʘʥʥʷ ɻʝʣʴʩʽʥʩʴʢʦʛʦ 

ʘʢʪʫ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʉʈʉʈ ʚʩʪʘʥʦʚʠʪʠ ʢʦʥʪʘʢʪʠ ʟ ʢʨʘʾʥʘʤʠ ɭʚʨʦʧʠ, ʱʦ 

ʚʽʜʢʨʠʣʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʽʥʚʝʩʪʠʮʽʡ. ɿʘ 

ʯʘʩʽʚ ʧʽʜʧʠʩʘʥʥʷ ɻʝʣʴʩʽʥʩʴʢʠʭ ʫʛʦʜ, ʟʙʽʣʴʰʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʪʘ 

ʽʥʚʝʩʪʠʮʽʡ ʩʪʘʣʦ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʧʦʣʽʪʠʮʽ ʉʈʉʈ.  

ʅʘʧʨʠʢʣʘʜ:  

ɿʘ ʜʘʥʠʤʠ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ, ɺɺʇ ʉʈʉʈ ʚ 1970 ʨʦʮʽ ʩʢʣʘʜʘʚ ʙʣʠʟʴʢʦ 446 

ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ. ʇʨʦʪʷʛʦʤ 1980-ʭ ʨʦʢʽʚ, ɺɺʇ ʉʈʉʈ ʟʨʽʩ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʥʘ 4,4% ʥʘ ʨʽʢ, ʜʦʩʷʛʥʫʚʰʠ 1,6 ʪʨʠʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʉʐɸ ʚ 1988 ʨʦʮʽ. ʂʨʽʤ ʪʦʛʦ, 

ʧʽʜʧʠʩʘʥʥʷ ɻʝʣʴʩʽʥʩʴʢʠʭ ʫʛʦʜ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʉʈʉʈ ʟʤʝʥʰʠʪʠ ʩʚʦʶ 

ʤʽʞʥʘʨʦʜʥʫ ʽʟʦʣʷʮʽʶ ʪʘ ʟʘʣʫʯʠʪʠ ʙʽʣʴʰʝ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʅʘ ʧʨʘʢʪʠʮʽ, ʮʝ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʦʨʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʚ 

ʢʨʘʾʥʫ. 

ɯ ʥʘ ʢʽʥʝʮʴ ɻʝʣʴʩʽʥʩʴʢʠʡ ʘʢʪ ʩʧʨʠʡʤʘʚʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʯʝʨʛʦʚʠʤ 

ʽʤʽʪʠʚʥʠʤ ʟʦʙʦʚ'ʷʟʘʥʥʷʤ, ʷʢʝ ʥʝ ʤʘʣʦ ʩʠʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʉʈʉʈ. ʇʽʜʧʠʩʘʥʥʷʤ 

ɻʝʣʴʩʽʥʩʴʢʦʛʦ ʘʢʪʫ ɹʨʝʞʥʻʚ ʭʦʪʽʚ ʫʚʽʡʪʠ ʚ ʽʩʪʦʨʽʶ ʷʢ ʚʝʣʠʢʠʡ ʧʦʣʽʪʠʯʥʠʡ ʜʽʷʯ. 

ʂʦʚʘʣʴʦʚ ʥʘʚʦʜʠʪʴ ʜʚʘ ʘʥʝʢʜʦʪʠ: ʥʽʙʠʪʦ ʷʢ ʦʜʠʥ ʽʟ ʧʨʠʜʚʦʨʥʠʭ ʘʨʛʫʤʝʥʪʽʚ 

ɹʨʝʞʥʻʚʫ ʩʢʘʟʘʣʠ, ʱʦ ʷʢʱʦ ʚʽʥ ʧʽʜʧʠʰʝ ʘʢʪ, ʪʦ ʡʦʛʦ ʽʤ'ʷ ʟʘ ʟʥʘʯʠʤʽʩʪʶ 

ʟʨʽʚʥʷʻʪʴʩʷ ʟ ʽʤ'ʷʤ ʉʪʘʣʽʥʘ. ɿʛʽʜʥʦ ʟ ʽʥʰʠʤ ʧʝʨʝʢʘʟʦʤ, ɹʨʝʞʥʻʚ ʩʢʘʟʘʚ, ʱʦ ʷʢʱʦ 

ʧʽʜʧʠʰʝ ʫʛʦʜʫ, "ʪʝ ʡ ʧʦʤʠʨʘʪʠ ʤʦʞʥʘ". 
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ɺʠʩʥʦʚʦʢ 

ʆʪʞʝ, ʷ ʜʽʡʰʣʘ ʚʠʩʥʦʚʢʫ, ʱʦ ɻʝʣʴʩʠʥʩʴʢʠʡ ʟʘʢʣʶʯʥʠʡ ʘʢʪ 1975 ʨ. ʥʝ 

ʙʫʚ,ʷʢ ʩʪʚʝʨʜʞʫʶʪʴ, ñ ʩʤʝʨʪʝʣʴʥʦʶ ʧʘʩʪʢʦʶ òʚʽʜ ʢʨʘʾʥ ɿʘʭʦʜʫ ʜʣʷ ʚʣʘʜʠ ʢʨʘʾʥ 

ʆɺɼ. ʇʽʜ ʯʘʩ ʧʽʜʧʠʩʘʥʥʷ ʟʘʢʣʶʯʥʦʛʦ ʘʢʪʫ ʥʽʭʪʦ ʥʝ ʟʥʘʚ, ʷʢʽ ʥʘʩʣʽʜʢʠ ʚʽʥ 

ʤʘʪʠʤʝ, ʦʩʢʽʣʴʢʠ ʥʽʭʪʦ ʥʝ ʤʽʛ ʫʷʚʠʪʠ, ʷʢ ʟʤʽʥʠʪʴʩʷ ɭʚʨʦʧʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʋ 

ʪʦʡ ʤʦʤʝʥʪ ʥʽʭʪʦ ʥʝ ʤʽʛ ʥʘʚʽʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʉʈʉʈ ʯʝʨʝʟ ʧʽʚʪʦʨʘ ʜʝʩʷʪʠʣʽʪʪʷ 

ʨʦʟʚʘʣʠʪʴʩʷ. ʊʦʤʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ɻʝʣʴʩʠʥʩʴʢʦʛʦ ʟʘʢʣʶʯʥʦʛʦ ʘʢʪʫ ʢʨʘʾʥʠ 

ɿʘʭʦʜʫ ʥʘʤʘʛʘʣʠʩʴ ʧʦʢʨʘʱʠʪʠ ʚʽʜʥʦʩʠʥʠ ʽ ʩʧʽʚʧʨʘʮʶ.  
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ʇʈɸʂʊʀʏʅɯ ɿɸʅʗʊʊʗ ʉʊʋɼɽʅʊɯɺ ʇɯɼ ʂɽʈɯɺʅʀʎʊɺʆʄ 

ɺ. ɯʂʆʅʅʀʂʆɺɸ ɺ ʋʅɯɺɽʈʉʀʊɽʊɯ ʉɺ. ɺʆʃʆɼʀʄʀʈɸ 

 

ʉʦʢʦʣʦʚʘ ʅʘʪʘʣʽʷ ɼʤʠʪʨʽʚʥʘ 

ʢ. ʽ. ʥ., ʜʦʮʝʥʪ 

ɼʦʚʙʝʥʢʦ ʊʝʪʷʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʦʧʘʥʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʚʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ, ʷʢʽ ʟʜʦʙʫʚʘʶʪʴʩʷ ʥʘ ʩʝʤʽʥʘʨʩʴʢʠʭ 

ʟʘʥʷʪʪʷʭ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʦʩʚʽʜʯʝʥʦʛʦ ʧʝʜʘʛʦʛʘ. ʆʜʥʘʢ, ʧʦʜʽʙʥʘ ʬʦʨʤʘ 

ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʙʫʣʘ ʟʘʧʨʦʚʘʜʞʝʥʘ ʣʠʰʝ ʚ 

60-ʭ ʨʦʢʘʭ ʍɯʍ ʩʪ. ʄʘʡʞʝ ʧʽʚʩʪʦʣʽʪʪʷ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʦʙʤʝʞʫʚʘʚʩʷ ʢʫʨʩʘʤʠ 

ʣʝʢʮʽʡ ʪʘ ʥʘʧʠʩʘʥʥʷʤ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʟʘ ʙʘʞʘʥʥʷʤ. ɺʚʝʜʝʥʥʷ ʩʝʤʽʥʘʨʩʴʢʠʭ 

ʟʘʥʷʪʴ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍɯʍ ʩʪ. ʚ ʋʥʽʚʝʨʩʠʪʝʪʽ ʩʚ. ɺʦʣʦʜʠʤʠʨʘ ʜʦʟʚʦʣʠʣʦ 

ʨʦʟʢʨʠʪʠ ʥʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʷʢ ʧʝʜʘʛʦʛʽʚ, ʪʘʢ ʽ ʩʪʫʜʝʥʪʽʚ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʨʝʬʝʨʘʪʽʚ ʩʪʫʜʝʥʪʽʚ ʽʩʪʦʨʠʢʦ-ʬʽʣʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʋʥʽʚʝʨʩʠʪʝʪʫ ʩʚ. ɺʦʣʦʜʠʤʠʨʘ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʜʣʷ ʫʯʘʩʪʽ ʥʘ 

ʩʝʤʽʥʘʨʩʴʢʦʤʫ ʟʘʥʷʪʪʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺ. ɯʢʦʥʥʠʢʦʚʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʤʫʘʨʠ ʚʠʧʫʩʢʥʠʢʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʡ ʨʫʢʦʧʠʩʥʽ ʩʪʫʜʝʥʪʩʴʢʽ ʨʦʙʦʪʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʚʠʢʣʘʜʘʯʽʚ ʥʘ ʽʩʪʦʨʠʢʦ 

ʬʽʣʦʣʦʛʽʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʋʥʽʚʝʨʩʠʪʝʪʫ ʩʚ. ɺʦʣʦʜʠʤʠʨʘ, ʢʦʪʨʠʡ ʟʘʧʨʦʚʘʜʞʫʻ 

ʩʝʤʽʥʘʨʠ ʻ ɺʦʣʦʜʠʤʠʨ ɯʢʦʥʥʠʢʦʚ, ʷʢʠʡ ʤʘʞʝ 50 ʨʦʢʽʚ ʚʠʢʣʘʜʘʚ ʨʫʩʴʢʫ ʽʩʪʦʨʽʶ ʚ 

ʜʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ʇʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʪʫʜʝʥʪʠ ʦʧʨʘʮʴʦʚʫʚʘʣʠ 

ʜʞʝʨʝʣʘ, ʘ ʩʘʤʝ: ʚʠʚʯʘʣʠ ʙʽʦʛʨʘʬʽʶ ʘʚʪʦʨʘ, ʥʘʜʘʚʘʣʠ ʟʦʚʥʽʰʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʜʦʢʫʤʝʥʪʫ ʪʘ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʣʠ ʟʤʽʩʪ ʧʘʤôʷʪʢʠ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘ ʩʧʦʛʘʜʘʤʠ ʚʽʜʦʤʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʽʩʪʦʨʠʢʘ 

ɼ. ɹʘʛʘʣʽʷ, ɺʦʣʦʜʠʤʠʨ ʉʪʝʧʘʥʦʚʠʯ ʣʝʢʪʦʨʦʤ ʙʫʚ ʜʫʞʝ ʥʝʚʜʘʣʠʤ ʽ ʱʦ ʩʣʫʭʘʣʦ 

ʡʦʛʦ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʦ ʩʪʫʜʝʥʪʽʚ, ʩʝʤʽʥʘʨʩʴʢʽ ʟʘʥʷʪʪʷ ʚʠʢʣʘʜʘʯʘ ʢʦʨʠʩʪʫʚʘʣʠʩʴ 
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ʚʠʩʦʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ [1, ʩ. 278]. 

ɺ 1878 ʨ. ʪʨʝʪʴʦʢʫʨʩʥʠʢ ɼ. ɹʘʛʘʣʽʡ ʧʽʜʛʦʪʫʚʘʚ ʨʝʬʝʨʘʪ çɿʘʧʠʩʢʠ ʦ 

ʄʦʩʢʦʚʽʾ ɯʦʘʥʥʘ ʇʝʨʥʰʪʝʡʥʘ ʽ ʧʨʠʥʮʘ ɼʘʥʠʣʘ ʬʦʥ-ɹʫʭʘʫè, ʟʛʦʜʦʤ 

ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ çʋʥʽʚʝʨʩʠʪʝʪʩʴʢʽ ʽʟʚʝʩʪʽʷè. ʉʪʫʜʝʥʪ 

ʟʤʽʛ ʜʦʚʝʩʪʠ ʜʫʤʢʫ, ʱʦ ʘʚʪʦʨʦʤ ʪʚʦʨʫ ʻ ɯʦʘʥʥ ʂʦʙʝʥʮʝʣʴ ï ʯʣʝʥ 

ʜʠʧʣʦʤʘʪʠʯʥʦʛʦ ʢʦʨʧʫʩʫ ʧʨʠʥʮʘ ʬʦʥ-ɹʫʭʘʫ [2, ʩ. 85]. 

ʎʽʢʘʚʠʡ ʨʝʬʝʨʘʪ ʥʘʧʠʩʘʚ ʤʘʡʙʫʪʥʽʡ ʚʽʜʦʤʠʡ ʫʢʨʘʾʥʩʴʢʠʡ ʽʩʪʦʨʠʢ 

ʇ. ɻʦʣʫʙʦʚʩʴʢʠʡ ʥʘ ʪʝʤʫ: çʈʫʩʴʢʽ ʚʽʜʦʤʦʩʪʽ ɼʣʫʛʦʰʘ, ʷʢ ʜʞʝʨʝʣʦ ʜʣʷ ʨʫʩʴʢʦʾ 

ʽʩʪʦʨʽʾè. ʅʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʘ, ʦʩʥʦʚʦʶ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ɼʣʫʛʦʰʝʤ ʨʦʙʦʪʠ ʩʪʘʣʠ 

ʨʫʩʴʢʽ ʣʽʪʦʧʠʩʠ [3, ʘʨʢ. 34]. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʙʦʪʠ, ʘʜʞʝ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʩʥʦʚʢʠ ʇ. ɻʦʣʫʙʦʚʩʴʢʦʛʦ ʚʟʷʚ ʥʘ ʟʘʤʽʪʢʫ ʚʠʢʣʘʜʘʯ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʩʚ. ɺʦʣʦʜʠʤʠʨʘ ʧʨʦʬʝʩʦʨ ɺ. ɸʥʪʦʥʦʚʠʯ ʧʽʜ ʯʘʩ ʩʢʣʘʜʘʥʥʷ 

ʣʝʢʮʽʡʥʦʛʦ ʢʫʨʩʫ ʟ ʜʞʝʨʝʣʦʟʥʘʚʩʪʚʘ. 

ʉʪʫʜʝʥʪ ʃ. ɭʤʝʣʴʷʥʦʚ ʥʘ ʧʨʦʭʘʥʥʷ ɺ. ɯʢʦʥʥʠʢʦʚʘ ʧʽʜʛʦʪʫʚʘʚ ʨʝʬʝʨʘʪ, 

ʧʨʠʩʚʷʯʝʥʠʡ ʭʨʦʥʽʮʽ ɻʽʣʙʝʨʪʘ ʜʝ ʃʘʥʥʦʘ, ʣʠʮʘʨʷ ʪʘ ʜʠʧʣʦʤʘʪʘ ɹʫʨʛʫʥʩʴʢʦʛʦ 

ʜʚʦʨʫ, ʷʢʠʡ ʟʜʽʡʩʥʠʚ ʤʘʥʜʨʽʚʢʫ ɭʚʨʦʧʦʶ ʚ ʍVʩʪ. ɸʚʪʦʨ ʧʦʜʘʻ ʚʣʘʩʥʠʡ 

ʧʝʨʝʢʣʘʜ ʪʚʦʨʫ, ʜʝ ʦʧʠʩʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʡ ʫʩʪʨʽʡ ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʨʘʾʥ, ʃʠʪʚʠ 

ʪʘ ʨʫʩʴʢʠʭ ʟʝʤʝʣʴ. ʉʪʫʜʝʥʪ ʟʨʦʙʠʚ ʩʧʨʦʙʫ ʥʘʜʘʪʠ ʦʩʦʙʠʩʪʠʡ ʢʦʤʝʥʪʘʨ ʪʝʢʩʪʫ 

ʜʞʝʨʝʣʘ [4, ʩ. 3-4]. 

ɺ ɯʥʩʪʠʪʫʪʽ ʨʫʢʦʧʠʩʫ ʅʘʮʽʦʥʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʽʤ. ɺ. ɺʝʨʥʘʜʩʴʢʦʛʦ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʪʫʜʝʥʪʩʴʢʘ ʨʦʙʦʪʘ ʣʝʛʝʥʜʘʨʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʽʩʪʦʨʠʢʘ 

ʄ. ɻʨʫʰʝʚʩʴʢʦʛʦ, ʧʽʜʛʦʪʦʚʣʝʥʘ ʜʣʷ ʫʯʘʩʪʽ ʥʘ ʩʝʤʽʥʘʨʩʴʢʦʤʫ ʟʘʥʷʪʪʽ 

ɺ. ɯʢʦʥʥʠʢʦʚʘ ʥʘ ʪʝʤʫ: çʈʦʟʧʠʩ ʤʘʡʥʘ ʄ. ɯ. ʈʦʤʘʥʦʚʘ ʽ ʥʘʜʘʥʽ ʥʝʶ ʧʦʙʫʪʦʚʽ 

ʜʘʥʥʽè. ʉʪʫʜʝʥʪ ʥʘʜʘʚ ʢʦʨʦʪʢʫ ʙʽʦʛʨʘʬʽʯʥʫ ʜʦʚʽʜʢʫ ʚʣʘʩʥʠʢʘ ʤʘʡʥʘ ʙʦʷʨʠʥʘ 

ʄ. ʈʦʤʘʥʦʚʘ, ʜʚʦʶʨʽʜʥʦʛʦ ʜʷʜʴʢʘ ʮʘʨʷ ʆʣʝʢʩʽʷ ʄʠʭʘʡʣʦʚʠʯʘ. ɸʥʘʣʽʟ 

ʜʦʢʫʤʝʥʪʫ ʜʦʟʚʦʣʠʚ ʄ. ɻʨʫʰʝʚʩʴʢʦʤʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʠʭʠʣʴʥʽʩʪʴ 

ʙʦʷʨʠʥʘ ʜʦ ʟʘʭʽʜʥʠʭ ʟʚʠʯʘʾʚ. ɺʟʘʛʘʣʽ, ʜʘʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʨʝʜ 

ʘʨʠʩʪʦʢʨʘʪʠʯʥʦʾ ʝʣʽʪʠ ʄʦʩʢʦʚʩʴʢʦʛʦ ʮʘʨʩʪʚʘ ʚʧʨʦʜʦʚʞ ʍVɯɯ ʩʪ. [5]. 

ʅʘ ʩʪʦʨʽʥʢʘʭ ʨʫʢʦʧʠʩʫ ʟʙʝʨʝʛʣʠʩʷ ʧʦʤʽʪʢʠ ɺ. ɯʢʦʥʥʠʢʦʚʘ, ʷʢʠʡ ʨʘʜʠʚ 

ʩʪʫʜʝʥʪʫ ʟʜʽʡʩʥʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʦʢʫʤʝʥʪʫ ʟ ʧʦʜʽʙʥʠʤʠ ʧʘʤôʷʪʢʘʤʠ 
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ʽʥʰʠʭ ʜʽʷʯʽʚ ʄʦʩʢʦʚʩʴʢʦʛʦ ʮʘʨʩʪʚʘ, ʘ ʩʘʤʝ ʮʘʨʷ ɯʚʘʥʘ ɻʨʦʟʥʦʛʦ ʪʘ ʧʘʪʨʽʘʨʭʘ 

ʅʠʢʦʥʘ. ʇʨʦʬʝʩʦʨ ʨʝʢʦʤʝʥʜʫʚʘʚ ʚʠʚʯʠʪʠ ʜʦʜʘʪʢʦʚʫ ʣʽʪʝʨʘʪʫʨʫ ʟ ʜʘʥʦʛʦ 

ʧʠʪʘʥʥʷ. ʆʜʥʘʢ, ʄʠʭʘʡʣʦ ʉʝʨʛʽʡʦʚʠʯ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʧʦʚʝʨʪʘʚʩʷ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʪʝʤʠ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʨʝʬʝʨʘʪʽʚ ʩʪʫʜʝʥʪʽʚ ʽʩʪʦʨʠʢʦ 

ʬʽʣʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʋʥʽʚʝʨʩʠʪʝʪʫ ʩʚ. ɺʦʣʦʜʠʤʠʨʘ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʜʣʷ 

ʫʯʘʩʪʽ ʥʘ ʩʝʤʽʥʘʨʩʴʢʦʤʫ ʟʘʥʷʪʪʽ ʧʨʦʬʝʩʦʨʘ ɺ. ɯʢʦʥʥʠʢʦʚʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʤʦʣʦʜʴ 

ʟʤʦʛʣʘ ʧʨʦʡʪʠ ʩʝʨʡʦʟʥʫ ʰʢʦʣʫ ʧʦʨʽʚʥʷʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʜʞʝʨʝʣʦʟʥʘʚʩʪʚʘ ʪʘ 

ʥʘʙʫʪʠ ʥʝʦʙʭʽʜʥʠʭ ʬʘʭʦʚʠʭ ʥʘʚʠʯʦʢ. ɿʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʚʞʜʠ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʘʣʦʚʠʚʯʝʥʽ ʜʞʝʨʝʣʘ, ʚʠʩʫʚʘʣʠ ʚʣʘʩʥʽ ʪʝʟʠ ʪʘ ʣʦʛʽʯʥʦ ʾʭ 

ʦʙˇʨʫʥʪʦʚʫʚʘʣʠ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ: 

1. ɹʘʛʘʣʽʡ ɼ. ɯʟ ʘʚʪʦʙʽʦʛʨʘʬʽʾ \ ɿ ʽʤʝʥʝʤ ʉʚʷʪʦʛʦ ɺʦʣʦʜʠʤʠʨʘ ʋ 2 ʢʥ. \ 

ʋʧʦʨ. ɺ. ʂʦʨʦʪʢʠʡ, ɺ. ʋʣʴʷʥʦʚʩʴʢʠʡ. ʂ., ɿʘʧʦʚʽʪ, 1994. ʂʥ. 1. 

2. ɹʘʛʘʣʝʡ ɼ. ɿʘʧʠʩʢʠ ʦ ʄʦʩʢʦʚʠʠ ʀʦʘʥʥʘ ʇʝʨʥʰʪʝʡʥʘ ʠ ʧʨʠʥʮʘ 

ɼʘʥʠʠʣʘ ʬʦʥ-ɹʫʭʘʫ \\ ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʠʟʚʝʩʪʠʷ. 1879. ˉ 3. 

3. ɼʝʨʞʘʚʥʠʡ ʘʨʭʽʚ ʤ. ʂʠʻʚʘ. ʌ. 16. ʆʧ. 471. ʉʧʨ.110.  

4. ɽʤʝʣʴʷʥʦʚ ʃ. ʇʫʪʝʰʝʩʪʚʠʝ ɻʠʣʣʴʙʝʨʪʘ ʜʝ ʃʘʥʥʦʘ ʚ ʚʦʩʪʦʯʥʳʝ 

ʟʝʤʣʠ ɽʚʨʦʧʳ ʚ 1413-14 ʠ 1421 ʛʦʜʘʭ \\ ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʠʟʚʝʩʪʠʷ. 1873. ˉ 8. 

5. ɯʥʩʪʠʪʫʪ ʨʫʢʦʧʠʩʫ ʅɹʋɺ. ʌ. 46. ʉʧʨ. 694.  
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ʋɼʂ 316.77:070 (008)  

çɿʆʈʗʅɯ ɺɯʁʅʀè ʋ ʉʆʎɯɸʃʔʅʀʍ ʄɽɼɯɸ ʗʂ ʇʈʀʂʃɸɼ 

ʊʈɸʅʉʄɽɼɯʁʅʆʉʊɯ ʉʋʏɸʉʅʆɰ ɸʋɼɯʆɺɯɿʋɸʃʔʅʆɰ ʂʋʃʔʊʋʈʀ 

 

ʉʫʯʢʦʚ ɼʝʥʠʩ ɻʝʥʥʘʜʽʡʦʚʠʯ, 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʢʽʥʦ-, ʪʝʣʝʤʠʩʪʝʮʪʚʘ, 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions ʊʨʘʥʩʤʝʜʽʡʥʽʩʪʴ ï ʮʝ ʧʨʦʮʝʩ, ʚ ʷʢʦʤʫ ʝʣʝʤʝʥʪʠ 

ʭʫʜʦʞʥʴʦʛʦ ʪʚʦʨʫ ʜʦʩʷʛʘʶʪʴ ʩʚʦʻʾ ʘʫʜʠʪʦʨʽʾ ʥʘ ʨʽʟʥʠʭ ʤʝʜʽʘ-ʧʣʘʪʬʦʨʤʘʭ, ʩʝʨʝʜ 

ʷʢʠʭ ʢʽʥʦ, ʪʝʣʝʙʘʯʝʥʥʷ, ʢʥʠʛʠ, ʢʦʤʽʢʩʠ ʽ ʧʦʜ. ɹʽʣʴʰ ʧʦʪʫʞʥʦ ʪʨʘʥʩʤʝʜʽʡʥʽʩʪʴ 

ʘʫʜʽʦʚʽʟʫʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʧʨʦʷʚʠʣʘʩʷ ʟ ʧʦʷʚʦʶ ʽʥʪʝʨʥʝʪʫ ʽ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ. 

ʎʽʣʴ ʨʦʙʦʪʠ./Aim - ʥʘ ʧʨʠʢʣʘʜʽ ʬʨʘʥʰʠʟʠ çɿʦʨʷʥʽ ʚʽʡʥʠè ʚʠʩʚʽʪʣʠʪʠ 

ʨʦʣʴ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʨʘʥʩʤʝʜʽʡʥʦʩʪʽ ʩʫʯʘʩʥʦʾ ʘʫʜʽʦʚʽʟʫʘʣʴʥʦʾ 

ʢʫʣʴʪʫʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɺʠʢʦʨʠʩʪʘʥʦ ʧʝʨʝʚʘʛʠ 

ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ (ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ) ʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʧʦʨʦʶ ʥʘ ʧʽʜʭʦʜʠ, ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʢʫʣʴʪʫʨʦʣʦʛʽʾ, 

ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ, ʤʝʜʽʻʚʽʩʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʠʤ 

ʧʨʠʢʣʘʜʦʤ ʪʨʘʥʩ ʤʝʜʽʡʥʦʾ ʬʨʘʥʰʠʟʠ ʻ çɿʽʨʢʦʚʽ ʚʽʡʥʠ", çʷʢʽ ʨʦʟʰʠʨʶʚʘʣʠ ʩʚʽʪ 

ʪʘ ʟʘʣʫʯʘʣʠ ʥʦʚʫ ʘʫʜʠʪʦʨʽʶ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʨʝʢʣʘʤʥʠʤ 

ʧʨʦʧʦʟʠʮʽʷʤè [3, c. 182]. 

ʎʷ ʬʨʘʥʰʠʟʘ ʦʭʦʧʣʶʻ ʬʽʣʴʤʠ, ʘʥʽʤʘʮʽʶ, ʢʦʤʽʢʩʠ, ʚʽʜʝʦʽʛʨʠ, ʘʥʽʤʘʮʽʡʥʽ 

ʩʝʨʽʘʣʠ, ʽʛʨʦʚʽ ʡ ʜʦʢʫʤʝʥʪʘʣʴʥʽ ʪʝʣʝʬʽʣʴʤʠ, ʢʥʠʛʠ.  

ɿ çɿʦʨʷʥʠʤʠ ʚʽʡʥʘʤʠè ʛʣʷʜʘʯʽ ʧʦʟʥʘʡʦʤʠʣʠʩʷ ʟʘʚʜʷʢʠ ʦʨʠʛʽʥʘʣʴʥʽʡ 
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ʪʨʠʣʦʛʽʾ ʬʽʣʴʤʽʚ, ʩʪʚʦʨʝʥʠʭ ɼʞ. ʃʫʢʘʩʦʤ: ʫ 1977 ʨ. "ɽʧʽʟʦʜ IV: ʅʦʚʘ ʥʘʜʽʷ", 

çɽʧʽʟʦʜ V: ɯʤʧʝʨʽʷ ʟʘʚʜʘʻ ʫʜʘʨʫ ʫ ʚʽʜʧʦʚʽʜʴè (1980 ʨ.) ʽ çɽʧʽʟʦʜ VI: ʇʦʚʝʨʥʝʥʥʷ 

ʜʞʝʜʘʷè (1983 ʨ.).  

ʇʽʟʥʽʰʝ ʥʘ ʪʝʣʝʚʽʟʽʡʥʠʭ ʝʢʨʘʥʘʭ ʟôʷʚʠʣʠʩʷ ʤʫʣʴʪʩʝʨʽʘʣʠ ʪʘ ʪʝʣʝʚʽʟʽʡʥʽ 

ʰʦʫ, ʪʘʢʽ ʷʢ "ɿʦʨʷʥʽ ʚʽʡʥʠ: ɺʽʡʥʠ ʢʣʦʥʽʚ", "ɿʦʨʷʥʽ ʚʽʡʥʠ: ʇʦʚʩʪʘʥʮʽ" ʪʘ "ɿʦʨʷʥʽ 

ʚʽʡʥʠ: ʄʘʥʜʘʣʦʨʝʮʴ".  

ɼʦʧʦʚʥʶʻ ʩʶʞʝʪ ʪʘ ʨʦʟʢʨʠʚʘʻ ʜʦʜʘʪʢʦʚʽ ʽʩʪʦʨʽʾ ʧʨʦ ʧʝʨʩʦʥʘʞʽʚ ʽ ʩʝʨʽʷ 

ʨʦʤʘʥʽʚ ʪʘ ʢʦʤʽʢʩʽʚ. ɿʘʚʜʷʢʠ ʪʚʦʨʯʦʩʪʽ ʧʠʩʴʤʝʥʥʠʢʽʚ ʽ ʭʫʜʦʞʥʠʢʽʚ 

ʪʨʘʥʩʤʝʜʽʡʥʠʡ ʚʩʝʩʚʽʪ "ɿʦʨʷʥʠʭ ʚʽʡʥ" ʱʝ ʙʽʣʴʰʝ ʨʦʟʰʠʨʠʚʩʷ. çʂʦʣʠ çɿʦʨʷʥʽ 

ʚʽʡʥʠè ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ ʜʦ ʜʨʫʢʫ, ʢʦʥʩʪʘʪʫʻ ɻ. ɼʞʝʥʢʽʥʩ, ʾʭʥʽ ʨʦʤʘʥʠ 

ʨʦʟʰʠʨʠʣʠ ʪʠʤʯʘʩʦʚʫ ʰʢʘʣʫ, ʱʦʙ ʧʦʢʘʟʘʪʠ ʥʘʤ ʧʦʜʽʾ, ʱʦ ʥʝ ʫʚʽʡʰʣʠ ʜʦ 

ʪʨʠʣʦʛʽʾ ʬʽʣʴʤʽʚ, ʘʙʦ ʧʝʨʝʨʦʙʠʪʠ ʽʩʪʦʨʽʾ ʥʘʚʢʦʣʦ ʜʨʫʛʦʨʷʜʥʠʭ ʧʝʨʩʦʥʘʞʽʚ, ʷʢ ʮʝ 

ʙʫʣʦ ʚ ʩʝʨʽʾ Tales of the Cantina, ʚ ʷʢʽʡ ʽʥʦʧʣʘʥʝʪʷʥʠ, ʟʦʙʨʘʞʝʥʽ ʥʘ ʟʘʜʥʴʦʤʫ 

ʧʣʘʥʽ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʬʽʣʴʤʫ, ʚʠʢʣʠʢʘʣʠ ʞʚʘʚʠʡ ʽʥʪʝʨʝʩ [1]. 

ʆʩʢʽʣʴʢʠ ʪʨʘʥʩʤʝʜʽʡʥʽʩʪʴ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʚʘʛʘʤʠ, ʥʝ ʦʤʠʥʫʣʠ 

ʫʚʘʛʦʶ çɿʦʨʷʥʽ ʚʽʡʥʠè ʽ ʩʫʯʘʩʥʽ ʨʦʟʨʦʙʥʠʢʠ ʚʽʜʝʦʽʛʨ. ʇʨʠ ʮʴʦʤʫ ʜʝʷʢʽ ʽʛʨʠ 

ʨʦʟʚʠʚʘʶʪʴ ʩʶʞʝʪ, ʨʦʟʧʦʚʽʜʘʶʯʠ ʥʦʚʽ ʽʩʪʦʨʽʾ ʚ ʟʥʘʡʦʤʦʤʫ ʩʚʽʪʽ, ʽʥʰʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʚʮʷʤ ʚʠʧʨʦʙʫʚʘʪʠ ʩʚʦʾ ʩʠʣʠ ʫ ʢʦʩʤʦʩʽ ʘʙʦ ʚ ʙʽʣʴʰ ʨʝʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʷʭ ʥʘ ɿʝʤʣʽ. ʗʢ ʟʘʟʥʘʯʘʻ ɻ. ɼʞʝʥʢʽʥʩ, ʂʦʣʠ "ɿʦʨʷʥʽ ʚʽʡʥʠ" ʧʝʨʝʡʰʣʠ ʚ 

ʽʛʨʠ, ʮʽ ʽʛʨʠ ʥʝ ʧʨʦʩʪʦ ʨʦʟʽʛʨʫʚʘʣʠ ʢʽʥʦ ʧʦʜʽʾ, ʚʦʥʠ ʧʦʢʘʟʘʣʠ ʥʘʤ, ʷʢʠʤ ʙʫʜʝ 

ʞʠʪʪʷ ʩʪʘʞʝʨʘ-ʜʞʝʜʘ ʯʠ ʤʠʩʣʠʚʮʷ ʟʘ ʛʦʣʦʚʘʤʠ [1]. 

ɺʦʜʥʦʯʘʩ çɿʦʨʷʥʽ ʚʽʡʥʠè ʥʝ ʤʦʛʣʠ ʽʥʪʝʛʨʫʚʘʪʠ ʩʝʙʝ ʚ ʫʩʽ ʤʝʜʽʘ, ʘʣʝ 

ʦʤʠʥʫʪʠ ʩʦʮʽʘʣʴʥʽ. ʅʝʜʘʨʤʘ ɻ. ɼʞʝʥʢʽʥʩ ʥʘʚʽʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʥʷʪʪʷ 

çʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʽʩʪʴè ʘʙʦ çʨʦʟʰʠʨʝʥʘ ʨʦʟʧʦʚʽʜʴè, ʚʢʘʟʫʶʯʠ ʥʘ ʧʦʚʥʫ 

ʩʠʥʝʨʛʽʶ ʚʩʽʭ ʤʝʜʽʘ.  

ʉʫʛʦʣʦʩʥʦʶ ʻ ʽ ʧʦʟʠʮʽʷ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʚʚʘʞʘʶʪʴ, ʱʦ çʛʦʣʦʚʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʪʨʘʥʩʤʝʜʽʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʠʥʢʨʝʪʠʯʥʦʛʦ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʦʣʦʪʥʘ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʦʬʦʨʤʘʪʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʦʙôʻʜʥʘʥʠʭ ʦʜʥʽʻʶ ʪʝʤʘʪʠʢʦʶè [4, ʩ. 251-252]. 

ʇʨʦʜʫʢʮʽʷ ʤʝʪʘʩʚʽʪʫ çɿʦʨʷʥʽ ʚʽʡʥʠè ʧʦʰʠʨʶʻʪʴʩʷ ʯʝʨʝʟ ʦʬʽʮʽʡʥʽ ʦʙʣʽʢʦʚʽ 
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ʟʘʧʠʩʠ ʥʘ ʪʘʢʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʧʫʙʣʽʢʫʶʪʴ ʘʥʦʥʩʠ ʥʦʚʠʭ ʬʽʣʴʤʽʚ, 

ʩʝʨʽʘʣʽʚ ʘʙʦ ʽʛʦʨ, ʘ ʪʘʢʦʞ ʪʨʝʡʣʝʨʠ, ʷʢʽ ʰʚʠʜʢʦ ʧʦʰʠʨʶʶʪʴʩʷ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ, ʩʪʚʦʨʶʶʯʠ ʦʢʨʝʤʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʦʙʛʦʚʦʨʝʥʴ, ʽ ʥʝ ʣʠʰʝ ʩʝʨʝʜ ʬʘʥʘʪʽʚ. 

ɺʦʜʥʦʯʘʩ ʬʘʥʘʪʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʝʢʩʢʣʶʟʠʚʥʠʭ ʬʦʪʦʛʨʘʬʽʡ, ʘʨʪʽʚ, 

ʢʦʥʮʝʧʪ-ʘʨʪʽʚ ʪʘ ʽʥʪʝʨʚ'ʶ ʟ ʘʢʪʦʨʘʤʠ ʪʘ ʪʚʦʨʮʷʤʠ ʬʨʘʥʰʠʟʠ ʯʝʨʝʟ ʦʬʽʮʽʡʥʽ 

ʩʪʦʨʽʥʢʠ.  

ɸʥʦʥʩʫʻʪʴʩʷ ʽ ʧʨʦʩʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʥʝ ʣʠʰʝ ʚʩʷ ʣʽʥʽʡʢʘ 

ʥʦʚʠʭ ʢʽʥʦ-, ʪʝʣʝ- ʯʠ ʚʽʜʝʦ ʧʨʦʜʫʢʪʽʚ, ʘ ʡ ʚʩʷ ʩʫʧʫʪʥʷ ʧʨʦʜʫʢʮʽʷ: ʽʛʨʘʰʢʠ, 

ʬʽʛʫʨʢʠ, ʢʦʣʝʢʮʽʡʥʽ ʧʨʝʜʤʝʪʠ ʪʦʱʦ.  

ʊʘʢʦʞ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʩʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʛʦʣʦʩʫʚʘʥʥʷ, ʦʧʠʪʫʚʘʥʥʷ 

ʪʘ ʚʽʢʪʦʨʠʥʠ, ʫʯʘʩʪʴ ʫ ʷʢʠʭ ʟʘʣʫʯʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʫ ʘʫʜʠʪʦʨʽʶ ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ 

ʚʩʝʩʚʽʪʫ "ɿʦʨʷʥʠʭ ʚʽʡʥ". 

ɸʢʪʠʚʥʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ʨʽʟʥʠʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪ: ʥʘ 

ʢʰʪʘʣʪ ʤʝʤʽʚ, ʧʘʨʦʜʽʡ, ʧʨʠʢʦʣʽʚ ʪʘ ʽʥʰʠʭ ʬʦʨʤ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʝʨʩʦʥʘʞʘʤʠ ʪʘ 

ʩʶʞʝʪʘʤʠ "ɿʦʨʷʥʠʭ ʚʽʡʥ". 

ʉʧʽʚʧʨʘʮʷ ʟ ʧʦʧʫʣʷʨʥʠʤʠ ʙʣʦʛʝʨʘʤʠ ʪʘ ʽʥʬʣʶʻʥʩʝʨʘʤʠ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ, 

ʜʦʜʘʪʢʦʚʦ ʨʦʟʰʠʨʶʻ ʘʫʜʠʪʦʨʽʶ ʪʘ ʟʙʽʣʴʰʫʻ ʤʘʩʰʪʘʙʠ ʪʨʘʥʩʤʝʜʽʡʥʦʾ ʨʦʟʧʦʚʽʜʽ 

ʧʨʦ ʚʩʝʩʚʽʪ "ɿʦʨʷʥʽ ʚʽʡʥʠ". ʊʦʙʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʜʽʘ.  

ɿʘʛʘʣʦʤ ʪʨʘʥʩʤʝʜʽʡʥʽʩʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ʚʠʢʦʥʫʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ, ʷʢʽ, 

ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʦʯʝʚʠʜʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ 

ʧʽʜʪʨʠʤʫʶʪʴ ʧʦʩʪʽʡʥʠʡ ʞʠʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʜʫʢʪʫ. ʎʝ ʪʘʢʦʞ ʤʦʞʥʘ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʥʘ ʧʨʠʢʣʘʜʽ çɿʦʨʷʥʠʭ ʚʽʡʥè. ʊʘʢ, ʧʽʩʣʷ ʚʠʭʦʜʫ ʧʝʨʰʦʾ ʪʨʠʣʦʛʽʾ 

ʪʨʠʣʦʛʽʷ ʧʨʠʢʚʝʣʽʚ ʟôʷʚʠʣʘʩʷ ʣʠʰʝ ʯʝʨʝʟ 16 ʨʦʢʽʚ, ʢʦʣʠ ʙʫʣʦ ʚʠʧʫʱʝʥʦ ʪʨʠ 

ʧʝʨʰʠʭ ʝʧʽʟʦʜʠ: ʫ 1999 ʨ., 2002 ʨ. ʽ 2005 ʨ. ʅʘʩʪʫʧʥʘ ʩʝʨʽʷ ʝʧʽʟʦʜʽʚ ʚʠʡʰʣʘ 

ʣʠʰʝ ʯʝʨʝʟ 10 ʨʦʢʽʚ: ʫ 2015 ʨ., 2017 ʨ. ʽ 2019 ʨ. ɺʝʩʴ ʮʝʡ ʯʘʩ ʽʥʪʝʨʝʩ ʜʦ ʬʽʣʴʤʫ 

ʥʝ ʧʘʜʘʚ, ʘ ʡ ʱʝ ʙʽʣʴʰʝ ʟʨʦʩʪʘʚ. ʅʝ ʚʘʞʢʦ ʟʜʦʛʘʜʘʪʠʩʷ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʮʴʦʤʫ 

ʩʧʨʠʷʣʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ, ʟʦʢʨʝʤʘ ʧʽʜʪʨʠʤʢʘ ʬʘʥʘʪʽʚ. 

ɺʠʩʥʦʚʢʠ./Conclusions ʆʪʞʝ, çɿʦʨʷʥʽ ʚʽʡʥʠè - ʮʝ ʥʘʡʙʽʣʴʰ ʚʜʘʣʘ ʽ 

ʧʦʧʫʣʷʨʥʘ ʬʨʘʥʰʠʟʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʩʽ ʧʝʨʝʚʘʛʠ ʪʨʘʥʩʤʝʜʽʡʥʦʩʪʽ. ʋ 
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ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ʻ ʦʜʥʘ ʧʝʨʝʚʘʛʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʢʽʥʦ ʯʠ ʪʝʣʝʙʘʯʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʚʣʘʩʥʝ ʥʘʜʽʣʠʣʘ ʮʽ ʤʝʜʽʘ ʦʟʥʘʯʫʚʘʥʠʤ çʩʦʮʽʘʣʴʥʝè. ʊʨʘʥʩʤʝʜʽʡʥʽʩʪʴ 

"ɿʦʨʷʥʠʭ ʚʽʡʥ" ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ʜʦʧʦʤʘʛʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʥʪʝʨʝʩ ʜʦ 

ʬʨʘʥʰʠʟʠ, ʨʦʟʰʠʨʶʚʘʪʠ ʾʾ ʘʫʜʠʪʦʨʽʶ, ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʬʘʥʘʪʘʤʠ, ʥʘʜʘʶʯʠ ʾʤ 

ʝʢʩʢʣʶʟʠʚʥʠʡ ʢʦʥʪʝʥʪ, ʘʥʦʥʩʠ ʤʘʡʙʫʪʥʽʭ ʧʨʦʻʢʪʽʚ, ʚʣʘʰʪʦʚʫʻ ʢʦʥʢʫʨʩʠ, 

ʪʝʤʘʪʠʯʥʽ ʭʝʰʪʝʛʠ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 
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ʉʂʆɺʆʈʆɼʀʅɯɺʉʔʂɸ çʌɯʃʆʉʆʌɯʗ ʉɽʈʎʗè ʋ ʊɺʆʈʏʆʉʊɯ 

ʈʆɹɽʈʊɸ ʊʈɽʊʔʗʂʆɺɸ 

 

ʃʫʢô̫ ʥʦʚʘ ʆʣʴʛʘ ʉʝʨʛʽʾʚʥʘ 

ʢ. ʬʽʣʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɻ. ʉ. ʉʢʦʚʦʨʦʜʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʃʝʡʪʤʦʪʠʚ ʪʚʦʨʯʦʩʪʽ ʈʦʙʝʨʪʘ ʊʨʝʪʴʷʢʦʚʘ ï ʦʜʥʦʛʦ ʟʽ ʟʥʘʥʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʭʘʨʢʽʚʩʴʢʦʛʦ ʧʦʝʪʠʯʥʦʛʦ ʰʽʩʪʜʝʩʷʪʥʠʮʪʚʘ ï ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ 

ʧʦʰʫʢ ʤʦʨʘʣʴʥʠʭ ʦʩʥʦʚ ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ, ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʩʝʥʩʫ ʞʠʪʪʷ 

ʦʢʨʝʤʦʛʦ ʽʥʜʠʚʽʜʘ, ʘ ʯʝʨʝʟ ʥʴʦʛʦ ʽ ʚʩʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʉʚʽʪʦʛʣʷʜʥʘ ʧʦʟʠʮʽʷ 

ʧʦʝʪʘ ʚʽʜʢʣʠʢʘʻʪʴʩʷ ʜʦ ʩʢʦʚʦʨʦʜʠʥʽʚʩʴʢʦʾ çʬʽʣʦʩʦʬʽʾ ʩʝʨʮʷè. ʋ ʩʚʦʾʡ ʢʦʥʮʝʧʮʽʾ 

ʉʢʦʚʦʨʦʜʘ, ʨʦʟʛʣʷʜʘʶʯʠ ʣʶʜʠʥʫ ʷʢ çʤʽʢʨʦʢʦʩʤè, ʨʦʟʜʽʣʷʻ ʾʾ ʥʘ çʚʥʫʪʨʽʰʥʶè ʪʘ 

çʟʦʚʥʽʰʥʶè, ʚʦʜʥʦʯʘʩ ʩʪʘʚʣʷʯʠ çʯʠʩʪʝ ʩʝʨʮʝè ʚ ʮʝʥʪʨ ʮʽʻʾ çʚʥʫʪʨʽʰʥʴʦʾè, 

çʽʩʪʠʥʥʦʾè ʣʶʜʠʥʠ. ʉʝʨʮʝ ʚ ʉʢʦʚʦʨʦʜʠ ï ʮʝ ʬʦʢʫʩ ʣʶʜʩʴʢʦʾ ʜʫʰʽ, ʯʝʨʝʟ ʡʦʛʦ 

ʧʽʟʥʘʥʥʷ ʡʜʝ ʰʣʷʭ ʜʦ ʦʩʷʛʥʝʥʥʷ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ. 

ʋ ʪʚʦʨʯʦʩʪʽ ʈ. ʊʨʝʪʴʷʢʦʚʘ ʦʙʨʘʟ ʩʝʨʮʷ ʥʝ ʻ ʚʠʧʘʜʢʦʚʠʤ ʯʠ ʧʦʦʜʠʥʦʢʠʤ, 

ʚʽʥ ʟʘʛʘʣʦʤ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʫʩʽ ʤʦʨʘʣʴʥʽ ʰʫʢʘʥʥʷ ʧʦʝʪʘ. ʊʦʡ ʧʝʨʝʢʦʥʘʥʠʡ: 

ʄʦʞʥʘ ʩʪʨʘʞʜʘʪʠ, ʣʶʙʠʪʠ, ʽʪʠ ʧʨʦʪʠ ʨʦʞʥʘ, 

ʄʦʞʥʘ ʚʧʦʚʥʽ, 

ɸʣʝ ʟ ʩʝʨʮʝʤ ʧʦʨʦʞʥʽʤ ï ʥʝ ʤʦʞʥʘé 

ɸʜʞʝ ʞʠʪʠ ʧʦʪʨʽʙʥʦ ʪʘʢ: 

ʑʦʙ ʥʝ ʤʽʛ ʥʘʡʩʫʚʦʨʽʰʠʡ ʣʽʢʘʨ 

ɯ ʤʝʥʽ, ʽ ʤʦʻʤʫ ʞʠʪʪʶ, ʽ ʤʦʾʡ ʧʦʝʟʽʾ 

ʉʢʣʘʩʪʠ ʢʦʨʦʪʢʠʡ, ʷʢ ʚʠʨʦʢ, ʜʽʘʛʥʦʟ: 

ʉʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ. 
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ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʦʪʨʝʙʽ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʦ ʜʦʩʣʽʜʠʪʠ ʝʢʩʧʣʽʢʘʮʽʶ 

çʬʽʣʦʩʦʬʽʾ ʩʝʨʮʷè ʉʢʦʚʦʨʦʜʠ ʚ ʧʦʝʟʽʾ ʈʦʙʝʨʪʘ ʊʨʝʪʴʢʦʚʘ 1960 90-ʭ ʨʦʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠʟʥʘʯʝʥʥʷ ʣʶʜʠʥʠ ʟʘ ʈ. ʊʨʝʪʴʷʢʦʚʠʤ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʨʠʚʥʦʩʠʪʠ ʫ ʩʚʽʪ ʛʘʨʤʦʥʽʶ, ʜʦʙʨʦ, ʢʨʘʩʫ, ʧʨʘʮʶʚʘʪʠ ʥʘʜ 

ʚʽʯʥʠʤ, ʱʦ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʜʣʷ ʥʘʩ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟʥʘʡʪʠ ʩʚʦʻ ʤʽʩʮʝ ʚ ʞʠʪʪʽ. 

ʇʨʠʯʠʥʘ ʟʣʘ, ʥʘ ʜʫʤʢʫ ʧʦʝʪʘ, ï ʫ ʯʝʨʩʪʚʦʩʪʽ ʡ ʙʘʡʜʫʞʦʩʪʽ ʣʶʜʠʥʠ, ʷʢʽʡ ʙʨʘʢʫʻ 

ʛʣʠʙʠʥʠ ʯʫʪʪʷ, ʫ ʥʝʟʥʘʥʥʽ ʛʣʠʙʠʥ ʽ ʪʘʻʤʥʠʮʴ ʩʚʦʻʾ ʜʫʰʽ (çʊʘ ʛʽʨʰʝ ʥʝʤʘ ʥʽʯʦʛʦ 

ɺʽʜ ʚʦʨʦʛʘ ʚ ʣʶʜʩʴʢʽʤ ʩʝʨʮʽè ï ʥʘʧʠʰʝ ʚʽʥ ʫ ʧʦʝʤʽ çʉʽʣʴ ʱʘʩʪʷè). 

ʈʦʙʝʨʪ ʊʨʝʪʴʷʢʦʚ ʟʘʩʪʝʨʽʛʘʻ ʚʽʜ ʜʫʭʦʚʥʦʾ ʢʚʦʣʦʩʪʽ, ʚʽʜ ʢʦʨʦʪʢʦʟʦʨʦʛʦ 

ʩʘʤʦʟʘʤʠʣʫʚʘʥʥʷ, ʚʽʜ ʜʝʟʦʨʽʻʥʪʘʮʽʾ ʱʦʜʦ ʩʧʨʘʚʞʥʽʭ ʞʠʪʪʻʚʠʭ ʮʽʥʥʦʩʪʝʡ. 

çʄʝʨʟʝʥʥʽʩʪʴ, ʧʽʜʩʪʫʧʥʽʩʪʴ ʽ ʛʠʜʴè ï ʮʝ ʥʝ ʜʝʩʴ ʪʘʤ, ʟʘ ʦʢʝʘʥʘʤʠ ʡ ʢʦʨʜʦʥʘʤʠ, 

ʮʝ ʧʦʨʷʜ ʽʟ ʥʘʤʠ, ʘ ʯʘʩʦʤ ʽ ʚ ʥʘʩ ʩʘʤʠʭ. ʄʘʙʫʪʴ ʪʦʤʫ ʧʦʝʟʽʷ ʈ. ʊʨʝʪʴʷʢʦʚʘ ʻ 

ʥʘʧʨʫʞʝʥʦʶ, ʥʝʨʚʦʚʦʶ ʽ ʧʦʜʝʢʫʜʠ ʥʝʱʘʜʥʦʶ ʜʦ ʩʘʤʦʛʦ ʘʚʪʦʨʘ: 

ʅʝʚʞʝ ʷ ʪʘʢ ʜʫʰʝʶ ʩʪʝʨʩʷ, 

ʑʦ ʟʤʽʛ ʙʠ ʧʨʦʩʪʦ ʫ ʟʣʦʙʽ 

ʃʶʜʠʥʽ ʽʥʰʽʡ ʮʽʣʠʪʴ ʚ ʩʝʨʮʝ 

ɿʘ ʱʦʩʴ, ʥʝ ʟʥʘʡʜʝʥʝ ʚ ʩʦʙʽ? ï ʟʘʧʠʪʫʻ ʧʦʝʪ. 

ʆʪʞʝ, ʣʶʜʠʥʽ ʧʦʪʨʽʙʥʦ ʧʽʟʥʘʪʠ ʩʘʤʫ ʩʝʙʝ, ʩʚʦʾ ʧʦʤʠʣʢʠ, ʚʘʜʠ, ʧʽʟʥʘʪʠ 

ʩʚʦʻ ʻʩʪʚʦ, ʩʚʦʻ ʩʝʨʮʝ. 

ʑʦ ʪʠ ʟʥʘʻʰ ʧʨʦ ʩʝʨʮʝ ʤʦʻ, 

ʂʦʣʠ ʩʘʤ ʷ ʜʦʩʪʦʪʫ ʥʝ ʟʥʘʶ 

ʅʽ ʧʦʯʘʪʢʫ ʡʦʛʦ ʘʥʽ ʢʨʘʶé 

ʑʦ ʪʠ ʟʥʘʻʰ ʧʨʦ ʩʝʨʮʝ ʤʦʻ? 

ʊʽʣʴʢʠ ʷ ʚʽʜʯʫʚʘʶ ï ʫʤʽʻ 

ʋʧʽʟʥʘʪʠ ʦʤʘʥʣʠʚʫ ʤʠʪʴ, 

ʊʽʣʴʢʠ ʟʥʘʶ, ʱʦ ʯʘʩʦʤ ʨʘʜʽʻ. 

ʊʽʣʴʢʠ ʟʥʘʶ, ʱʦ ʯʘʩʪʦ ʙʦʣʠʪʴ. 

ɯ ʱʦʜʥʷ ʤʝʥʝ ʢʣʠʯʝ ʜʦ ʟʚʽʪʫ 

ɿʘ ʚʝʣʠʢʽ ʛʨʽʭʠ ʽ ʤʘʣʽ, 

ɯ ʟʘ ʩʫʤ ʽ ʟʘ ʨʘʜʦʱʽ ʩʚʽʪʫ, 
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ɿʘ ʯʫʞʽ ʽ ʟʘ ʚʣʘʩʥʽ ʞʘʣʽ. 

ʅʘʛʦʣʦʰʝʥʥʷ ʥʘ ʪʘʻʤʥʠʯʽʡ ʙʝʟʤʝʞʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʫʭʦʚʥʦʛʦ ʚʠʤʽʨʫ 

ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʨʦʟʫʤʽʥʥʷʤ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʯʝʨʝʟ ʩʝʨʮʝ ʤʘʶʪʴ ʧʨʦʡʪʠ ʚʩʽ ʙʦʣʽ ʡ 

ʨʘʜʦʱʽ, ʩʚʦʾ ʽ ʯʘʩʫ, ʽ ʪʦʜʽ ʣʶʜʠʥʘ ʩʪʘʻ ʣʶʜʠʥʦʶ. 

ʋ ʧʦʝʟʽʷʭ ʈʦʙʝʨʪʘ ʊʨʝʪʴʷʢʦʚʘ çʧʦʨʦʞʥʴʦʤʫè ʩʝʨʮʶ ʧʨʦʪʠʩʪʘʚʣʷʻʪʴʩʷ 

ʩʝʨʮʝ çʥʝʚʠʛʘʜʘʥʝè, çʛʘʨʷʯʝè ʽ ʟʛʦʨʷʶʯʝ, ʪʘʢʝ, ʱʦ ʙʦʣʠʪʴ çʟʘ ʮʽʣʠʡ ʩʚʽʪè, ʱʦ 

çʪʨʠʚʦʞʥʦ ʙô̒  ʥʘ ʩʧʦʣʦʭè ʽ çʩʧʘʪʠ ʥʝ ʜʘʻè. 

ʄʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʫ ʪʚʦʨʯʦʩʪʽ ʈ. ʊʨʝʪʴʷʢʦʚʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 

ʪʨʘʜʠʮʽʷ ʪʣʫʤʘʯʝʥʥʷ ʩʝʨʮʷ ʷʢ ʣʶʜʩʴʢʦʾ çʯʽʣʴʥʦʩʪʽè ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʣʽʪʝʨʘʪʫʨʥʽʡ, 

ʝʪʠʢʦ-ʬʽʣʦʩʦʬʩʴʢʽʡ ʩʚʽʜʦʤʦʩʪʽ. ɺʽʜ ʢʦʨʜʦʮʝʥʪʨʠʟʤʫ ʉʢʦʚʦʨʦʜʠ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴ 

ʩʚʦʻ ʧʨʦʜʦʚʞʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʫ ʧʨʘʮʷʭ ʇʘʤʬʽʣʘ ʖʨʢʝʚʠʯʘ, ʇʘʥʪʝʣʝʡʤʦʥʘ 

ʂʫʣʽʰʘ, ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ, ʽʥʰʠʭ ʤʠʩʣʠʪʝʣʽʚ ʽ ʧʠʩʴʤʝʥʥʠʢʽʚ ʋʢʨʘʾʥʠ ʍɯʍ 

ʩʪʦʣʽʪʪʷ, çʬʽʣʦʩʦʬʽʷ ʩʝʨʮʷè ʦʙʩʪʦʶʻ ʽʜʝʶ, ʱʦ ʟʘʢʦʥʠ ʙʫʪʪʷ ʻ ʧʠʩʘʥʠʤʠ ʩʘʤʝ ʚ 

ʣʶʜʩʴʢʦʤʫ ʩʝʨʮʽ, ʘ ʥʝ ʧʨʠʚʥʝʩʝʥʠʤʠ ʟʟʦʚʥʽ, ʡ ʪʦʤʫ ʚʩʝ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʚʽʪʽ, 

ʚʩʝ, ʯʦʛʦ ʣʶʜʠʥʘ ʚ ʥʴʦʤʫ ʧʨʘʛʥʝ ʽ ʱʦ ʩʪʚʦʨʶʻ, ʩʧʨʠʡʤʘʻʪʴʩʷ ʡ ʦʮʽʥʶʻʪʴʩʷ ʢʨʽʟʴ 

ʽʜʝʘʣʴʥʝ ʥʘʩʚʽʪʣʝʥʥʷ ʟʥʘʥʴ ʩʝʨʮʷ, çʚ ʤʽʨʫ ʤʘʢʩʠʤʘʣʴʥʦ ʦʯʠʱʝʥʦʛʦ, ʦʙʦʞʝʥʦʛʦ, 

ʪʘʢʦʛʦ, ʱʦ ʰʫʢʘʻ ʡ ʟʥʘʭʦʜʠʪʴ ʫ ʩʦʙʽ ʟʥʦʚ-ʪʘʢʠ ʪʝ ɸʙʩʦʣʶʪʥʝ ʥʘʯʘʣʦ, ʪʦʡ 

ʥʘʨʽʞʥʠʡ ʢʘʤʽʥʴ, ʷʢʦʛʦ ʥʝ ʤʦʞʝ ʩʭʠʪʥʫʪʠ ʧʣʠʥ ʯʘʩʫ, ʟʚʘʙʠ ʽ ʧʨʠʩʪʨʘʩʪʽ 

ʮʠʚʽʣʽʟʘʮʽʾè [1, ʩ. 10]. ʈʦʙʝʨʪ ʊʨʝʪʴʷʢʦʚ ʻ ʧʦʩʣʽʜʦʚʥʠʤ ʫ ʚʽʜʩʪʦʶʚʘʥʥʽ ʪʘʢʦʛʦ 

ʩʚʽʪʦʙʘʯʝʥʥʷ. 

ʊʘʢ, ʫ ʮʠʢʣʽ ʧʦʝʟʽʡ çʄʽʡ ʏʦʨʥʦʙʠʣʴè, ʜʘʪʦʚʘʥʠʭ 1986ï1990 ʨʦʢʘʤʠ, ʧʦʝʪ 

ʟʥʦʚ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʪʝʤʠ ʚʽʡʥʠ, ʚʣʘʜʠ, ʢʦʥʩʶʤʝʨʠʟʤʫ ʽ ʙʝʟʜʫʭʦʚʥʦʩʪʽ, 

ʰʫʢʘʥʥʷ ʤʽʨʠ ʽʩʪʦʨʠʯʥʦʾ ʧʨʘʚʜʠ ʽ ʯʝʩʥʦʩʪʽ ʟ ʩʦʙʦʶ. ɽʪʠʯʥʠʡ ʚʠʙʽʨ ʩʪʘʻ 

ʢʘʪʝʛʦʨʽʻʶ ʽʩʪʦʨʠʯʥʦʶ, ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ 

ʩʫʙô̒ ʢʪʠʚʥʦʾ ʪʘ ʜʦ ʦʙô̒ ʢʪʠʚʥʦʾ ʽʩʪʦʨʽʾ. ʇʦʯʫʪʪʷ ʦʙʦʚô̫ ʟʢʫ çʝʪʠʯʥʦʾ ʣʶʜʠʥʠè ʥʝ 

ʻ ʟʦʚʥʽʰʥʴʦ ʥʘʚô̫ ʟʘʥʠʤ ʜʠʢʪʘʪʦʤ, ʘ ʥʘʡʛʣʠʙʰʠʤ ʚʠʷʚʦʤ ʡʦʛʦ ʚʣʘʩʥʦʾ 

ʤʦʨʘʣʴʥʦʾ ʧʨʠʨʦʜʠ. 

ʆ ʟʘʙʦʨʦʥʠ, ʟʘʙʦʨʦʥʠ 

ʥʘ ʣʶʜʩʴʢʫ ʩʚʷʪʽʩʪʴ ʽ ʥʘ ʛʨʽʭé 

ɸʣʝ ʫ ʩʝʨʮʷ ʻ ʢʦʨʜʦʥʠ, ʢʦʪʨʽ ʦʙʦʨʦʥʷʶʪʴ ʾʭ. 
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ʋ ʮʴʦʤʫ ʚʽʨʰʽ ʟʘʢʣʘʜʝʥʘ ʚʽʜʧʦʚʽʜʴ ʪʠʤ, ʭʪʦ ʥʘʤʘʛʘʚʩʷ ʟʤʫʩʠʪʠ ʣʶʜʠʥʫ 

ʞʠʪʠ ʪʘʢ, ʷʢ ʙʫʜʝ ʥʘʢʘʟʘʥʦ çʟʛʦʨʠè, ʪʦʙʪʦ ʧʨʘʮʶʚʘʪʠ, ʛʦʚʦʨʠʪʠ, ʜʫʤʘʪʠ, 

ʚʽʜʯʫʚʘʪʠ, ʪʚʦʨʠʪʠ ʟʛʽʜʥʦ ʟ ʧʨʠʧʠʩʦʤ ʢʝʨʽʚʥʦʾ ʜʦʛʤʠ. 

ɸ ʦʪʞʝ, ʡʜʝʪʴʩʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʣʠʰʘʪʠʩʷ ʩʦʙʦʶ ï ʫ ʥʘʡʤʝʥʰʦʤʫ 

çʜʨʽʙôʟʢʫè, ʟʘʭʠʱʘʪʠ ʩʚʦʶ ʦʩʦʙʠʩʪʽʩʪʴ, ʧʦʜʽʙʥʦ ʜʦ ʉʢʦʚʦʨʦʜʠ, ʷʢʠʡ ʦʙʦʨʦʥʷʚ 

ʩʚʦʻ ʧʨʘʚʦ ʥʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʽ ʚʥʫʪʨʽʰʥʶ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʱʦ ʙʫʣʦ ʦʜʥʽʻʶ ʟ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʚʽʣʴʥʠʪʠ ʜʫʭ ʟ-ʧʽʜ ʪʷʛʘʨʷ ʟʦʚʥʽʰʥʽʭ ʦʙʩʪʘʚʠʥ ʽ ʩʷʛʥʫʪʠ ʟʣʫʢʠ ʟ 

ʙʦʞʝʩʪʚʝʥʥʠʤʠ ʝʥʝʨʛʽʷʤʠ. 

ʄʦʨʘʣʴʥʠʡ ʽʤʧʝʨʘʪʠʚ ʈʦʙʝʨʪʘ ʊʨʝʪʴʷʢʦʚʘ ʟʘʢʣʘʜʝʥʠʡ ʫ ʪʘʢʠʭ ʨʷʜʢʘʭ: 

ɯʜʫ ʢʨʽʟʴ ʥʝʚʽʜʦʤʝ ï ʚ ʥʝʚʽʜʦʤʽʩʪʴ 

(ʜʝ ʪʽʣʴʢʠ ʻ ʃʖɹʆɺ ʽ ʪʽʣʴʢʠ ʉʆɺɯʉʊʔ) 

(ʟʙ. çʊʦʙʽè, 1991) 

ʋ ʩʚʽʪʣʽ ʬʽʣʦʩʦʬʽʾ ʢʦʨʜʦʮʝʥʪʨʠʟʤʫ ʧʦʛʣʠʙʣʶʻʪʴʩʷ ʨʦʟʫʤʽʥʥʷ ʚʠʚʝʜʝʥʦʾ 

ʧʦʝʪʦʤ ʬʦʨʤʫʣʠ çʣʶʙʦʚ ʽ ʩʦʚʽʩʪʴè, ʘʜʞʝ çʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢ ʫ ʩʝʨʮʽ 

ʣʶʜʠʥʠ ʚʠʯʝʨʧʫʻʪʴʩʷ ʻʣʝʡ ʣʶʙʦʚʽ, ʩʚʽʪʠʣʴʥʠʢ ʛʘʩʥʝ: ʤʦʨʘʣʴʥʽ ʥʘʯʘʣʘ ʡ ʽʜʝʾ 

ʟʘʪʴʤʘʨʶʶʪʴʩʷ ʽ, ʟʨʝʰʪʦʶ, ʟʥʠʢʘʶʪʴ ʽʟ ʩʚʽʜʦʤʦʩʪʽè [4, ʩ. 348], ï ʧʠʩʘʚ 

ʇ. ʖʨʢʝʚʠʯ. ɸ ʦʪʞʝ, ʈʦʙʝʨʪ ʊʨʝʪʴʷʢʦʚ ʧʨʠʭʦʜʠʪʴ ʜʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʻʜʥʦʩʪʽ ʮʠʭ 

ʜʚʦʭ ʢʘʪʝʛʦʨʽʡ ʷʢ ʚʠʟʥʘʯʘʣʴʥʠʭ ʜʣʷ ʙʫʪʪʷ ʣʶʜʠʥʠ ʫ ʩʚʽʪʽ. 

ʌʽʣʦʩʦʬʽʷ çʯʠʩʪʦʛʦ ʩʝʨʮʷè ʧʝʨʝʜʙʘʯʘʻ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʧʝʨʝʯʝʥʥʷ ʩʚʽʪʫ ʽ 

çʚʪʝʯʫè ʚʽʜ ʥʴʦʛʦ. ʊʘʢʽ ʧʦʦʜʠʥʦʢʽ ʤʦʪʠʚʠ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʡ ʫ ʈʦʙʝʨʪʘ 

ʊʨʝʪʴʷʢʦʚʘ: çʚʪʝʯʫ ʚ ʢʨʘʾʥʫ ʟʝʤʣʝʪʨʫʩʽʚéè, çʧʽʜʫ ʟʚʽʜʩʽʣʴé ʧʽʜʫ ʢʫʜʠʩʴ. ʂʨʽʟʴ 

ʤʨʷʢʫè, ʘʙʦ çʷ ʪʘʢ ʰʫʢʘʚ ʦʜʠʥʦʢʦʩʪʽ!è, ʘʣʝ ʧʦʪʽʤ ʧʦʝʪ ʧʨʦʜʦʚʞʫʻ: 

ʗ ʪʘʢ ʰʫʢʘʚ ʦʜʠʥʦʢʦʩʪʽé 

(ʩʘʤʦʪʥʦʩʪʽ, ʪʠʤʯʘʩʦʚʦʛʦ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʚ̔ ʜ ʫʩʽʭ, ʱʦʙ ʟʨʦʙʠʪʠ ʱʦʩʴ ʛʘʨʥʝ ʜʣʷ ʚʩʽʭ) 

ɼʫʤʢʘ ʘʚʪʦʨʘ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʚ ʧʣʦʱʠʥʽ, ʱʦ ʪʘʢʝ çʚʽʜʦʢʨʝʤʣʝʥʥʷè 

ʧʦʤʠʣʢʦʚʝ, ʙʦ ʷʢʱʦ çʟʘʤʢʥʫʪʠʩʷ ʚ ʩʝʙʝè ʱʝ ʤʦʞʥʘ ʩʧʨʦʙʫʚʘʪʠ, ʪʦ ʷʢ ʥʘʚʽʩʠʪʠ 

çʟʘʤʦʢ ï ʜʣʷ ʥʝʙʘ, ʜʣʷ ʟʝʤʣʽ, ʫ ʢʦʪʨʦʾ ʧʨʫʛ ʥʝʩʢʽʥʯʝʥʥʠʡè. ʎʴʦʛʦ çʥʝ ʪʨʝʙʘè. 

ɺʠʜʠʤʠʡ ʩʚʽʪ ʥʝ ʤʝʥʰʦʶ ʤʽʨʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʩ, ʥʽʞ ʤʠ ʫ ʥʴʦʤʫ: 

ʏʠ ʰʫʢʘʣʠ ʤʠ ʩʚʽʪ ï ʚ ʩʦʙʽ? ï 
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ʢʦʪʨʠʡ ʙʫʚ, ʥʘʯʝ ʧʦʣʝ ʚʠʞʘʪʝ, 

ʱʦ ʥʘ ʥʴʦʤʫ ï ʣʠʰʝ ʩʪʝʨʥʷé 

ʊʘʢʠʡ ʩʚʽʪ ʙʦʣʠʪʴ ʛʝʨʦʻʚʽ ʈ. ʊʨʝʪʴʷʢʦʚʘ ʽ ʚʽʥ ʡʜʝ ʚ ʥʴʦʛʦ, ʘʙʠ ʡʦʛʦ 

ʟʤʘʛʘʪʠ, ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʦʢʠʭ ʽʜʝʘʣʽʚ ʤʦʨʘʣʴʥʦʩʪʽ ʡ ʛʫʤʘʥʽʟʤʫ. 

ʗʢ ʧʠʩʴʤʝʥʥʠʢ, ʧʦʝʪ ʚʽʥ ʨʦʟʫʤʽʻ, ʱʦ ʩʧʨʘʚʞʥʽʡ ʤʠʪʝʮʴ ʥʽʢʦʣʠ ʥʝ ʥʘʣʝʞʠʪʴ ʩʦʙʽ 

ʮʽʣʢʦʤ, ʱʦ ʚʽʥ ʤʦʙʽʣʽʟʦʚʘʥʠʡ ʜʫʭʦʚʥʠʤʠ, ʢʦʩʤʽʯʥʠʤʠ ʽʻʨʘʨʭʽʷʤʠ ʥʘ 

ʙʝʟʧʝʨʝʨʚʥʫ ʟʝʤʥʫ çʚʽʡʥʫè ʜʦʙʨʘ ʟʽ ʟʣʦʤ ʚ ʫʩʽʭ ʡʦʛʦ ʧʨʦʷʚʘʭ. 

ʈʦʙʝʨʪʫ ʊʨʝʪʴʷʢʦʚʫ ʥʝ ʧʨʠʪʘʤʘʥʥʝ ʚʽʜʩʪʦʨʦʥʝʥʥʷ ʚʽʜ ʟʝʤʥʦʛʦ ʙʫʪʪʷ, ʧʦʝʪ 

ʧʦʩʣʽʜʦʚʥʦ ʦʙʩʪʦʶʻ ʽʜʝʘʣ ʜʽʷʣʴʥʦʾ, ʩʫʩʧʽʣʴʥʦ ʘʢʪʠʚʥʦʾ ʣʶʜʠʥʠ ʽ ʤʠʪʮʷ, ʧʨʘʛʥʝ 

ʥʘʩʘʤʧʝʨʝʜ ʩʣʫʞʽʥʥʷ ʣʶʜʷʤ ʽ ʚ ʮʴʦʤʫ ʩʣʫʞʽʥʥʽ ï ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʥʦʚʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʛʦʨʠʟʦʥʪʽʚ ʚʣʘʩʥʦʛʦ çʷè, ʚʣʘʩʥʠʭ ʪʚʦʨʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʎʽʢʘʚʠʤʠ ʫ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʻ ʧʦʝʟʽʾ ʟ ʥʝʚʝʣʠʢʦʛʦ ʮʠʢʣʫ çʆʩʪʘʥʥʽ ʞʦʣʫʜʽè, 

ʧʨʠʩʚʷʯʝʥʦʤʫ ɯ. ɺʠʨʛʘʥʫ: 

ʅʘ ʩʚʽʪʽ ʙʫʚ ʦʩʽʥʥʽʡ ʧʦʣʫʜʝʥʴé 

ɯ ɺʽʥ ʩʢʘʟʘʚ ʤʝʥʽ ʪʦʜʽ: 

ï ʇʦʾʜʴʤʦ, ʜʨʫʞʝ ʤʽʡ, ʧʦ ʞʦʣʫʜʽ  

ʇʦʾʜʴʤʦ ʜʦ ʉʂʆɺʆʈʆɼʀ! 

ʎʝʡ ʣʽʨʠʯʥʠʡ ʩʧʦʛʘʜ ʥʝ ʣʠʰʝ ʚʽʜʪʚʦʨʶʻ ʧʝʚʥʽ ʨʠʩʠ ʜʫʭʦʚʥʦʛʦ ʩʚʽʪʫ 

çʧʦʝʪʘ ɯʚʘʥʘ ɺʠʨʛʘʥʘè, ʘ ʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʚʦʨʯʽ ʡ ʞʠʪʪʻʚʽ ʫʨʦʢʠ ʩʘʤʦʛʦ ʈ. 

ʊʨʝʪʴʷʢʦʚʘ. ʅʝʚʠʧʘʜʢʦʚʦ ʧʦʨʷʜ ʽʟ ʜʨʫʟʷʤʠ-ʧʦʝʪʘʤʠ ʟô̫ ʚʣʷʻʪʴʩʷ ʤʦʛʫʪʥʷ 

ʧʦʩʪʘʪʴ ʉʢʦʚʦʨʦʜʠ, ʷʢʠʡ, ʩʣʦʚʘʤʠ ʘʚʪʦʨʘ, çʩʭʠʣʷʚʩʷ ʪʘʢ ʥʠʟʴʢʦ, ʙʣʠʟʴʢʦ ʜʦ 

ʟʝʤʣʽè. ʆʙʨʘʟ ʉʢʦʚʦʨʦʜʠ ʧʨʦʻʢʪʫʻʪʴʩʷ ʥʘ ʦʙʨʘʟ ʜʫʙʘ, çʩʪʘʨʝʟʥʦʛʦ, ʘʣʝ ʚʩʝ ʞ ʥʝ 

ʟʣʦʤʣʝʥʦʛʦè, ʱʦ çʩʪʦʷʚ ʚ ʟʘʣʽʟʥʠʡ ʦʙʨʫʯ ʟʘʢʽʣʴʮʴʦʚʘʥʠʡ, ʗʢ ʜʦʣʷ, ʷʢ ʩʫʜʴʙʘ 

ʉʢʦʚʦʨʦʜʠè. ʈʦʙʝʨʪ ʊʨʝʪʴʷʢʦʚ ʧʦ-ʩʚʦʻʤʫ ʽʥʪʝʨʧʨʝʪʫʻ ʢʦʥʮʝʧʮʽʶ ʬʽʣʦʩʦʬʘ: 

ʞʦʣʫʜʽ ʟʽ çʉʢʦʚʦʨʦʜʠʥʽʚʩʴʢʦʛʦè ʜʫʙʘ çʥʘʧʝʚʥʝ ʚʪʨʘʪʠʣʠ ʙ ʞʠʚʦʪʚʦʨʷʱʽʩʪʴ ʚʩʶ 

ʩʚʦʶè, ʷʢʙʠ ʤʘʣʝʥʴʢʘ ʜʦʯʢʘ ʧʦʝʪʘ ʥʝ ʢʠʥʫʣʘ ʾʭ ʫ ʟʝʤʣʶ, ʽ ʪʝʧʝʨ, ʢʦʣʠ ʾʭ çʤʠʨ 

ʧʦʡʤʘʣè, ʚʦʥʠ, ʧʝʨʝʢʦʥʘʥʠʡ ʣʽʨʠʯʥʠʡ ʛʝʨʦʡ, ʧʨʦʨʦʩʪʫʪʴ ʽ ʨʦʩʪʠʤʫʪʴ. ʊʘʢ 

ʣʶʜʠʥʘ ʚʪʨʘʯʘʻ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ, ʢʦʣʠ ʥʝ ʟʥʘʭʦʜʠʪʴ ʾʭʥʴʦʛʦ ʚʪʽʣʝʥʥʷ, ʜʽʻʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʘʢ ʙʽʜʥʽʻ ʪʘʣʘʥʪ ʧʦʝʪʘ, ʷʢʱʦ ʚʽʥ ʥʝ ʡʜʝ ʜʦ ʣʶʜʠʥʠ, ʽ ʣʠʰʝ 

ʩʧʨʘʚʞʥʻ ʩʣʦʚʦ ʟʜʘʪʥʝ ʥʝ ʚʤʝʨʪʠ ʫ ʙʝʟʚʽʩʪʽ, ʘ ʧʨʦʨʦʩʪʠ ʚ ʩʝʨʮʽ. 
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ʆʪʞʝ, ʧʦʩʣʽʜʦʚʥʦ ʫ ʩʚʦʾʡ ʪʚʦʨʯʦʩʪʽ ʈʦʙʝʨʪ ʊʨʝʪʴʷʢʦʚ ʥʘʛʦʣʦʰʫʻ ʥʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʢʪʠʚʥʦʾ ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ ʣʶʜʠʥʠ, ʙʦ çʪʽʣʴʢʠ ʟ ʛʘʨʷʯʠʤ ʩʝʨʮʝʤ ʽ 

ʥʝʙʘʡʜʫʞʠʤ ʨʦʟʫʤʦʤ ʤʦʞʥʘ ʪʚʦʨʠʪʠ ʞʠʪʪʷè, ï ʥʘʧʠʰʝ ʧʦʝʪ ʚ ʦʜʥʽʡ ʟʽ ʩʚʦʾʭ 

ʩʪʘʪʝʡ (çʇʨʘʧʦʨè, 1977). ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʨʦʟʚʠʪʢʫ 

ʫʢʨʘʾʥʩʴʢʦʾ ʜʫʭʦʚʥʦʾ ʽʩʪʦʨʽʾ çʬʽʣʦʩʦʬʽʷ ʩʝʨʮʷè ʥʘʤʘʛʘʻʪʴʩʷ ʛʘʨʤʦʥʽʡʥʦ, ʥʝ 

ʚʩʪʫʧʘʶʯʠ ʚ ʛʦʩʪʨʝ ʧʨʦʪʠʩʪʦʷʥʥʷ, ʩʧʽʚʽʩʥʫʚʘʪʠ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ-ʨʦʟʫʤʦʚʠʤʠ 

ʨʝʬʣʝʢʩʽʷʤʠ. 

ɯʜʝʷ ʧʨʦʚʽʜʥʦʾ ʨʦʣʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ ʜʫʭʦʚʥʦʛʦ ʩʝʨʮʷ ʷʢ ʘʢʪʠʚʥʦ ʜʽʶʯʦʾ 

ʩʠʣʠ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʫ ʧʦʝʟʽʷʭ 

ʈʦʙʝʨʪʘ ʊʨʝʪʴʷʢʦʚʘ, ʧʦʟʥʘʯʝʥʠʭ ʤʦʪʠʚʘʤʠ ʟʛʘʩʘʥʥʷ ʽ ʧʝʨʝʜʯʫʪʪʷʤ ʩʤʝʨʪʽ. çʆ ʮʷ 

ʧʝʨʝʜʟʠʤʦʚʘ ʪʠʰʘ, ʯʦʤʫ ʤʝʥʽ ʪʠ ʚ ʩʝʨʮʝ ʙô̒ ʰ?è ï ʥʘʚʽʪʴ ʷʢʦʩʴ ʧʨʦʨʦʯʝ 

ʚʠʭʦʧʠʣʦʩʴ ʚ ʥʴʦʛʦ. çʎʝ ʞ ï ʧʨʦʩʪʦ ʩʝʨʮʝ ʜʦʛʦʨʷ ʤʦʻè ʟʽʟʥʘʚʘʚʩʷ ʧʦʝʪ ʫ ʽʥʰʦʤʫ 

ʚʽʨʰʽ. ʉʝʨʮʝ, ʜʦ ʷʢʦʛʦ ʧʦʝʪ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʚʝʨʪʘʚʩʷ ʷʢ ʜʦ ʦʩʝʨʝʜʢʫ ʜʫʭʦʚʥʦʛʦ 

ʞʠʪʪʷ ʣʶʜʠʥʠ, ʥʘʛʘʜʘʣʦ ʡʦʤʫ ʧʨʦ ʩʚʽʡ ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʽʢ: ʪʦʡ ʬʽʟʠʯʥʠʡ çʱʝʤ ʥʘ 

ʩʝʨʮʽè ʩʪʘʚ çʧʝʨʝʜʯʫʪʪʷʤ ʥʝʛʦʚʽʨʢʠʤè. ʅʘʩʪʫʧʥʠʤʠ ʨʷʜʢʘʤʠ çʭʘʡ ʮʝ ʤʦʛʦ 

ʩʝʨʮʷ ʙʫʜʝ ʰʘʣ ʍʘʡ ʮʝ ʙʫʜʝ ʤʽʡ ʦʩʪʘʥʥʽʡ ʧʘʣè ʈ. ʊʨʝʪʴʷʢʦʚ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʜʫʭʦʚʥʦʛʦ ʚʠʚʠʱʝʥʥʷ ʣʶʜʠʥʠ ʥʘʜ ʦʙʤʝʞʝʥʽʩʪʶ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ: 

ʣʶʜʠʥʘ ʟʛʦʨʷʻ ʚ ʪʨʫʜʽ, ʧʽʟʥʘʥʥʽ, ʙʦʨʦʪʴʙʽ ʡ ʣʶʙʦʚʽ, ʘʣʝ ʚ ʪʦʤʫ ʩʷʛʘʻ ʜʫʭʦʚʥʦʛʦ 

ʧʨʦʟʨʽʥʥʷ ʽ ʧʝʨʝʜʘʻ ʡʦʛʦ ʷʢ ʜʦʩʚʽʜ ʥʘʩʪʫʧʥʠʤ ʧʦʢʦʣʽʥʥʷʤ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʫ ʪʚʦʨʯʦʩʪʽ ʈʦʙʝʨʪʘ ʊʨʝʪʴʷʢʦʚʘ ʩʠʥʪʝʟʫʚʘʣʠʩʷ ʽʜʝʾ 

ʢʣʘʩʠʯʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʬʽʣʦʩʦʬʽʾ ʢʦʨʜʦʮʝʥʪʨʠʟʤʫ: ʥʘʛʦʣʦʰʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ, ʜʫʭʦʚʥʦʛʦ ʩʚʽʪʫ ʣʶʜʠʥʠ ʷʢ ʾʾ ʩʧʨʘʚʞʥʴʦʛʦ ʩʚʽʪʫ, ʨʦʟʫʤʽʥʥʷ 

çʩʝʨʮʷè ʷʢ ʩʠʤʚʦʣʫ ʜʫʭʦʚʥʦʛʦ ʞʠʪʪʷ; ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʧʽʟʥʘʥʥʷ, ʦʩʦʙʠʩʪʘ 

ʩʘʤʦʟʘʛʣʠʙʣʝʥʽʩʪʴ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʣʶʜʠʥʘ ʫ ʧʦʝʪʘ 

ʧʝʨʝʙʫʚʘʻ ʩʘʤʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ çʬʽʣʦʩʦʬʽʾ ʩʝʨʮʷè. 
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