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43. ʂʣʝʮʴʢʘ ʆ. ɺ., ʂʘʨʘʙʝʪ ɺ. ʉ., ʊʘʨʘʥ ɯ. ɸ. 

ʆʎɯʅʂɸ ʈʀɿʀʂɯɺ ʇʈʀ ʇɽʈɽɺɽɿɽʅʅɯ ɹʋɼɯɺɽʃʔʅʀʍ 

ɺɸʅʊɸɾɯɺ ɸɺʊʆʄʆɹɯʃʔʅʀʄ ʊʈɸʅʉʇʆʈʊʆʄ 

266 

44. ʂʦʨʞ ɯ. ʆ. 

ʇʈʆɽʂʊ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʉɽʈɺɯʉʋ ɿ ɺʀɻʋʃʋ 

ʉʆɹɸʂ 

271 

45. ʃʠʩʝʮʴʢʠʡ ʖ. ʄ. 

ɿɸʍʀʉʊ ɹɸɿ ɼɸʅʀʍ 

277 

46. ʄʘʣʴʦʚʘʥʠʡ ʄ. ʉ., ʉʝʤʝʥʦʚ ʉ. ʆ. 

ʆʈɻɸʅɯɿɸʎɯʗ ʄɯɾʅɸʈʆɼʅʀʍ ɺɸʅʊɸɾʅʀʍ ʇɽʈɽɺɽɿɽʅʔ 

ʉʆʅʗʐʅʀʂʆɺʆɰ ʆʃɯɰ 

281 

47. ʅʘʟʘʨʦʚ ʆ. ɯ., ɯʚʘʥʯʝʥʢʦ ɭ. ɯ., ʉʝʤʯʝʥʢʦ ɺ. ɺ., ʏʝʨʝʜʥʠʢ ʄ. ɻ. 

ʆʎɯʅʂɸ ɿʄɯʅʀ ʇɸʈɸʄɽʊʈɯɺ ʇɯɼɺɯʉʂʀ ʊʈɸʅʉʇʆʈʊʅʆɻʆ 

ɿɸʉʆɹʋ ɺ ʇʈʆʎɽʉɯ ɽʂʉʇʃʋɸʊɸʎɯɰ 

284 
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48. ʅʽʯʚʦʣʦʜʽʥ ʂ. ɺ., ʉʢʣʘʙʽʥʩʴʢʠʡ ɺ. ɯ. 

ɺʀɿʅɸʏɽʅʅʗ ʂʆɽʌɯʎɯɭʅʊʋ ʊɽʇʃʆʇɽʈɽɼɸʏɯ ʄɯɾ 

ɻʈɸʅʋʃɸʄʀ ʊɸ ʇʆɺɯʊʈʗʄ ʇʈʀ ʄʆɼɽʈʅɯɿɸʎɯɰ 

ɻʈɸʅʋʃʗʎɯʁʅʆɰ ɹɸʐʊʀ ʅɸ ʆʉʅʆɺɯ ʇʈʆʄʀʉʃʆɺʀʍ 

ɼʆʉʃɯɼɾɽʅʔ 

291 

49. ʇʝʪʫʭʦʚʘ ʆ. ɸ., ɹʽʣʘʰ ɭ. ɸ., ɼʦʙʨʠʥʩʴʢʘ ɺ. ɭ., ɹʻʨʤʘʥʪ ɼ. ʇ. 

ʉʇʆʉʆɹʀ ʈʆɿʈɸʍʋʅʂʋ ɺʅʋʊʈɯʐʅʔʆɻʆ 

ʇʈʆʊʀʇʆɾɽɾʅʆɻʆ ɺʆɼʆʇʈʆɺʆɼʋ ɹʋɼɯɺʃɯ 

ɺʀʈʆɹʅʀʏʆɻʆ ʆɹ'ɭʂʊɸ 

298 

50. ʇʣʷʩʫʥʦʚʘ ʆ. ʆ., ɻʫʟʝʥʢʦ ɺ. ʆ., ʄʦʣʜʦʚʘʥʝʥʢʦ ɺ. ʇ., 

ɹʘʪʘʥʦʚ ɺ. ɸ. 

ʌɸɿʆʄɽʊʈʀʏʅɸ ʅɺʏ-ʉʀʉʊɽʄɸ 

306 

51. ʇʫʨʽʰ ʉ. ɺ. 

ɹɯʆʄɽʊʈʀʏʅɯ ɯɼɽʅʊʀʌɯʂɸʊʆʈʀ ɺ ɹɯʆʄɽʊʈʀʏʅʀʍ 

ʉʀʉʊɽʄɸʍ ʆɹʄɽɾɽʅʅʗ ɼʆʉʊʋʇʋ 

311 

52. ʉʘʛʫʥ ɸ. ɺ. 

ʄɽʊʆɼʀ ɹʆʈʆʊʔɹʀ ʊɸ ʇʆʇɽʈɽɼɾɽʅʅʗ ɸʊɸʂ ʊʀʇʋ 

çʉʆʎɯɸʃʔʅɸ ɯʅɾɽʅɽʈɯʗè 

316 

53. ʉʝʤʽʨʥʝʥʢʦ ʖ. ɯ., ʊʢʘʯʝʥʢʦ ʄ. ʌ. 

ʈʆʃʔ ʉʀʉʊɽʄʀ çʐʃʗʍè ɺ ʉʀʉʊɽʄɯ ɸɺʊʆʄʆɹɯʃʔʅʀʍ 

ʇɽʈɽɺɽɿɽʅʔ ʇɯɼ ʏɸʉ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ ɺ ʋʂʈɸɰʅɯ 

324 

54. ʖʣʜʘʰʝʚ ʊ. ʈ. 

ʇʆʃʋʏɽʅʀɽ ʀ ʌʀɿʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ɸɹʉʆʈɹɽʅʊʅʓʍ 

ʂʆʄʇʆɿʀʎʀʁ ʅɸ ʆʉʅʆɺɽ ɸʄʀʅɸ ʀ ʕʌʀʈʆɺ 

330 

55. ʗʞʫʢ ɼ. ɺ., ɼʫʛʘʥʝʮʴ ɺ. ɯ. 
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335 

56. ʗʮʝʥʢʦ ʄ. ɺ., ʂʦʩʘʨʠʯ ʆ. ʂ. 
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59. ʈʘʩʫʣʦʚ ɺ. ʈ., ʈʘʩʫʣʦʚ ʈ. ʗ., ʄʘʤʘʪʦʚʘ ʄ. ɸ., 
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60. ʄʝʣʴʥʠʢ ʉ. ɺ. 

ʆʎɯʅʂɸ ɿʄɯʅ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʊʆʂʋ ʇʈɸɺʆɹɽʈɽɾʅʀʍ 
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358 

61. ʆʣʽʡʥʠʢ ɺ. ɼ., ɺʘʪʘʤʘʥʶʢ ɺ. ɺ. 
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64. ɼʦʨʦʭʽʥʘ ɻ. ɯ., ʖʥʘʢʦʚ ʉ. ʌ., ɸʚʨʘʤʝʥʢʦ ʆ. ʆ. 
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ɺʋɿʃɯɺ ɺ ʋʂʈɸɰʅʉʔʂʀʍ ʄɯʉʊɸʍ 

382 

65. ʈʘʜʻʚʘ ʄ., ɻʥʽʣʶʢ ɺ., ʆʣʽʡʥʠʢ ʊ. ʇ. 
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66. ʉʽʜʝʥʢʦ ɯ., ʆʣʽʡʥʠʢ ʊ. ʇ. 
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67. Fursenko T. 
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409 
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71. ɸʥʛʘʨʩʴʢʘ ʃ. ʃ. 

ʉʀʉʊɽʄʅʆ-ɼɯʗʃʔʅɯʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ʌʆʈʄʋɺɸʅʅʗ 

ʌɸʍʆɺʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʉʊʋɼɽʅʊɯɺ ɿɸʂʃɸɼɯɺ 

ʉɽʈɽɼʅʔʆɰ ʇʈʆʌɽʉɯʁʅʆɰ ʆʉɺɯʊʀ 

430 

72. ɸʥʜʨʽʷʥʦʚʘ ɺ. ɸ., ʏʦʚʥʶʢ ʖ. ɺ. 

ʂʆʅʊɽʅʊ-ɸʅɸʃɯɿ ɯʅʅʆɺɸʎɯʁʅʀʍ ʄɽʊʆɼɯɺ ʇɯɼɻʆʊʆɺʂʀ 

ʉʇʆʈʊʀɺʅʀʍ ʇɽɼɸɻʆɻɯɺ ʊɸ ʊʈɽʅɽʈɯɺ ʋ ɿɸʂʃɸɼɸʍ 

ɺʀʑʆɰ ʆʉɺɯʊʀ ʋʂʈɸɰʅʀ 

433 

73. ɹʫʭʦʚʝʮʴ ɹ. ʆ., ʑʝʢʦʪʠʣʽʥʘ ʅ. ʌ., ʗʢʦʚʝʥʢʦ ʆ. ɺ., ɼʽʣʴ ʆ. ɺ. 

ɿɸʉʆɹʀ ɸɼɸʇʊʀɺʅʆɻʆ ʌɯɿʀʏʅʆɻʆ ɺʀʍʆɺɸʅʅʗ, ʗʂ 

ʆʉʅʆɺɸ ʆɿɼʆʈʆɺʃɽʅʅʗ ʊɸ ɺɯɼʅʆɺʃɽʅʅʗ ɺʊʈɸʏɽʅʀʍ 

ʌʋʅʂʎɯʁ ʃʖɼʀʅʀ 

442 

74. ɺʽʮʴʢʦ ʉ. ʄ., ɹʨʘʞʢʦ ɸ. ʉ. 

ʄʆʊʀɺɸʎɯʁʅɸ ʂʈʀɿɸ ʇʈʆʌɽʉɯʁʅʆɻʆ ʈʆɿɺʀʊʂʋ 

ʉʇʆʈʊʉʄɽʅɯɺ ʊɸ ʐʃʗʍʀ ɰɰ ʇʆɼʆʃɸʅʅʗ 

447 

75. ɻʦʣʦʚʢʦ ɸ. ʄ., ɻʨʝʙʝʥʥʽʢʦʚ ʉ. ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʆʈɻɸʅɯɿɸʎɯɰ ɿʄɸɻɸʅʔ ɺ ɸɼɸʇʊʀɺʅʆʄʋ 

ʉʇʆʈʊɯ 

454 

76. ɻʦʥʯʘʨʫʢ ʆ. ɺ., ɺʦʡʪʶʢ ɺ. ɺ. 

ʉʇɽʎʀʌɯʂɸ ʌʆʈʄʋɺɸʅʅʗ ʍʋɼʆɾʅʔʆɰ ʂʋʃʔʊʋʈʀ 

ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ ʇʆʏɸʊʂʆɺʀʍ ʂʃɸʉɯɺ ɿɸʉʆɹɸʄʀ 

ʅɸʈʆɼʅʆɻʆ ʄʀʉʊɽʎʊɺɸ 

467 

77. ɯʱʝʥʢʦ ʃ. ɺ., ɾʫʨʘʚʢʦ ʊ. ɺ. 

ɼʀʊʀʅɸ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ɺ ʉɽʅʉʆʈʅʆ-

ʇɯɿʅɸɺɸʃʔʅʆʄʋ ʇʈʆʉʊʆʈɯ 

474 

78. ʂʠʩʝʣʝʚʩʴʢʘ ʉ. ʄ. 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʆʈɻɸʅɯɿɸʎɯɰ, ʃɯʂɸʈʉʔʂʆ-

ʇɽɼɸɻʆɻɯʏʅʆɻʆ ʂʆʅʊʈʆʃʖ ʊɸ ʆʎɯʅʂʀ ʌɯɿʀʏʅʆɻʆ 

ʉʊɸʅʋ ʉʊʋɼɽʅʊɯɺ ʉʇɽʎɯɸʃʔʅʆɰ ʄɽɼʀʏʅʆɰ ɻʈʋʇʀ 

478 

79. ʂʦʙʠʣʻʚʘ ʆ. ʄ. 

ʈʆɿʈʆɹʂɸ ʊɸ ɸɼɸʇʊɸʎɯʗ ʉʊʈɸʊɽɻɯʁ ʉʆʎɯɸʃʔʅʆ-

ɽʄʆʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ɼʃʗ ʆʇʊʀʄɯɿɸʎɯɰ ʋʇʈɸɺʃɯʅʅʗ 

ʅɸɺʏɸʃʔʅʀʄʀ ɿɸʂʃɸɼɸʄʀ (ʅɸ ʇʈʀʂʃɸɼɯ ɿɸʂʃɸɼʋ 

ʇʆɺʅʆɰ ɿɸɻɸʃʔʅʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

490 

80. ʂʦʣʝʩʥʠʢ ɭ. ɺ., ɼʦʙʨʦʚʦʣʴʩʴʢʘ ʃ. ʉ. 

ʈʆʃʔ ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ ɺ ʉʋʏɸʉʅɯʁ ʆʉɺɯʊɯ 

493 

81. ʂʦʩôʷʥʯʫʢ ʅ. ɯ., ɹʘʙʶʢ ɼ. ʆ. 

ʌʆʈʄʋɺɸʅʅʗ ʃɯɼɽʈʉʔʂʀʍ ʂʆʄʇɽʊɽʅʎɯʁ ɺ ʆʉɺɯʊʅʔʆʄʋ 

ʇʈʆʎɽʉɯ
 

498 

82. ʂʨʘʩʥʦʙʦʢʠʡ ʖ. ʄ. 

ʄʆɼɽʃʔ ɿɸɻɸʃʔʅʆɻʆ ʂʋʈʉʋ ʌɯɿʀʂʀ ʗʂ ʉʀʉʊɽʄʀ ʋ 

ʇʈʆʎɽʉɯ ʁʆɻʆ ɺʀʂʃɸɼɸʅʅʗ ʋ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ ʆʉɺɯʊʀ 

502 
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83. ʃʘʣʘʢ ʅ. ɺ., ɿʦʟʫʣʷ ʄ. ɯ., ʊʦʚʪʠʥ ʍ. ɺ. 

ʌʆʈʄʋɺɸʅʅʗ ʉʆʎɯɸʃʔʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋ ɼɯʊɽʁ 

ʄʆʃʆɼʐʆɻʆ ʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ 
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506 

84. ʃʦʧʘʪʠʥʩʴʢʘ ɯ. ʉ., ʂʫʯʝʨʛʘʥ ɭ. ɺ. 
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ʄɯɾʅɸʈʆɼʅɯ ʉʊɸʅɼɸʈʊʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʆʉʆɹʃʀɺʀʍ 

ʄɽʊʆɼɯɺ ʈʆɿʉʃɯɼʋɺɸʅʅʗ ɺ ʋʄʆɺɸʍ ʎʀʌʈʆɺɯɿɸʎɯɰ 

ʂʈʀʄɯʅɸʃʔʅʆɻʆ ʇʈʆɺɸɼɾɽʅʅʗ ɺ ʋʂʈɸɰʅɯ 

1056 

170. ʄʘʨʦʯʢʽʥ ʆ. ɯ. 

ʇʈɸɺʆ ʅɸ ɺʀʂʃʀʂ ʊɸ ʇɽʈɽʍʈɽʉʅʀʁ ɼʆʇʀʊ ʉɺɯɼʂɯɺ ʋ 

ɿɺôʗɿʂʋ ɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʆʉʆɹʃʀɺʀʍ ʄɽʊʆɼɯɺ 

ʈʆɿʉʃɯɼʋɺɸʅʅʗ ʗʂ ʇɽʈɽɼʋʄʆɺɸ ɼʆʇʋʉʊʀʄʆʉʊɯ 

ɽʃɽʂʊʈʆʅʅʀʍ ɼʆʂɸɿɯɺ ʋ ʂʈʀʄɯʅɸʃʔʅʆʄʋ 

ʇʈʆɺɸɼɾɽʅʅɯ 

1059 

171. ʇʝʨʚʽʡ ɺ. ʖ. 

ɸʂʊʋɸʃʔʅɯ ʇʀʊɸʅʅʗ ɺʀʂʆʈʀʉʊɸʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ 

ʇʈʆɺɽɼɽʅʅʗ ʅɽɻʃɸʉʅʀʍ ʉʃɯɼʏʀʍ (ʈʆɿʐʋʂʆɺʀʍ) ɼɯʁ ʋ 

ʂʈʀʄɯʅɸʃʔʅʆʄʋ ʇʈʆʎɽʉʋɸʃʔʅʆʄʋ ɼʆʂɸɿʋɺɸʅʅɯ 

1062 

172. ʇʽʧʢʦ ʖ. ɺ. 

ʇʈʆʊʀɼɯʗ ʌɯʅɸʅʉʆɺʀʄ ʇʈɸɺʆʇʆʈʋʐɽʅʅʗʄ ʗʂ ʆɹôɭʂʊ 

ɸɼʄɯʅɯʉʊʈɸʊʀɺʅʆ-ʇʈɸɺʆɺʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ 

1072 

173. ʉʠʨʦʤʷʪʥʽʢʦʚʘ ʄ. ʉ. 
ʑʆɼʆ ʇʀʊɸʅʅʗ ʇʈʆ ɿɸʈʋɹɯɾʅʀʁ ɼʆʉɺɯɼ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɿɸʇʆɹɯɻɸʅʅʗ ʇʈɸɺʆʇʆʈʋʐɽʅʅʗʄ, 

ʇʆɺôʗɿɸʅʀʄ ɿ ʂʆʈʋʇʎɯɭʖ 

1077 

174. ʌʘʩʪʦʚʝʮʴ ʅ. ɺ. 

ʇʈɸɺʆɺʀʁ ʇʈɽʎɽɼɽʅʊ ɺ ʇʈɸɺʆɺɯʁ ʉʀʉʊɽʄɯ ʋʂʈɸɰʅʀ 

1081 

175. ʌʘʩʪʦʚʝʮʴ ʅ. ɺ. 

ʅʆʈʄɸʊʀɺʅɯ ɼʆɻʆɺʆʈʀ ɺ ʇʈɸɺʆɺɯʁ ʉʀʉʊɽʄɯ ʋʂʈɸɰʅʀ 

1088 

176. ʏʠʥʯʝʚʠʯ ʆ. ʄ., ʄʘʢʩʠʤʦʚʘ ʄ. ʂ. 

ɯʅʅʆɺɸʎɯʁʅɯ ʇɯɼʍʆɼʀ ʇʆʃɯʎɯɰ ɼʆ ʇʆʇɽʈɽɼɾɽʅʅʗ ʊɸ 

ʈɽɸɻʋɺɸʅʅʗ ʅɸ ɼʆʄɸʐʅɭ ʅɸʉʀʃʔʉʊɺʆ: 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ʊɸ ʉʆʎɯɸʃʔʅʀʍ ʇʈʆɻʈɸʄ 

1091 
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ɸnnotation. Ukraine belongs to energy-deficit countries, because it meets its 

needs in fuel and energy resources by only 53%. Our country has a significant 

potential of the main types of renewable energy sources, but at the moment they 

make up a fairly small share of the country's overall energy balance. 

Keywords. biofuel, soy, fuel briquettes, boiler equipment. 

 

In Ukraine, based on the soil and climatic conditions, the biofuel industry has a 

significant potential for growth, and sources for biofuel can be located in the 

following sequence: corn, triticale, wheat, various types of sorghum and millet, sugar 

beet, sunflower, rapeseed, soy, waste agriculture and forestry, as well as miscanthus, 

poplar, sunflower stems and husks. 

Consider soy as one of the crops for biofuel production. 

Soybeans - the main grain and legume crop of world agriculture in the 21st 

century - are in the center of attention of world agricultural science and production. 

Over the past 50 years, its production in the world has increased from 26.9 million 

tons to 263 million tons, that is, by 9.8 times, with a 2.2-fold increase in the 

population. In terms of production, it ranks fourth in the world after corn, wheat and 
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rice. When growing soybeans according to traditional and alternative technologies, 

the yield is 19.6 and 21.4 t/ha, straw ï 26 and 28 t/ha, respectively. From one ton of 

soybeans, it is possible to obtain 850 kg of cake, which is fed to poultry, pigs and 

cattle, and 150 kg of oil, which is an indispensable component in the production of 

paints and biofuels, and we must not forget about straw, which can be used as fuel 

pellets. A significant amount of straw is potentially available for use in energy 

production. For burning straw, the market offers a number boilers/heat 

exchangers/burners specially designed for use of biomass. It is technically possible to 

burn straw in several forms (slicing, pellets/granules, rolls/bales) depending on the 

technology combustion and design features of boilers. 

The production and use of fuel briquettes from biomass is an important element 

of the development of bioenergy in Ukraine due to the economic, environmental and 

social benefits it can provide. 

Advantages of using agrobiomass fuel briquettes: 

1. Compliance with the requirements of boiler equipment, better environmental 

indicators during combustion, in particular, in terms of CO2 and solid particle 

emissions compared to burning firewood. 

2. The possibility of use in existing stoves, household (15ï30 kW) and small 

solid fuel boilers with manual loading (up to ~100ï150 kW). Briquettes do not 

require specialized equipment, unlike more expensive biomass pellets. 

3. The potential possibility of using briquettes with a relatively low density 

("soft") in more powerful boilers with screw feed (up to ~1 MW). 

4. Availability of a significant raw material base, especially for agrobiomass 

briquettes. 

5. Relatively low price. For briquettes, the price per unit of energy is 

comparable to firewood, with much better fuel characteristics. 

6. They are more convenient and economical than firewood in terms of 

transportation and storage. Due to the higher energy density, they require lower labor 

costs when manually loading into the boiler. 

7. Can act as a cheaper substitute for coal, especially in those regions where 
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coal is expensive. The cost of a unit of energy in straw/sunflower husk briquettes can 

be up to 2 times less than in coal. Briquettes are made from available local biomass, 

which is a renewable source of energy and is CO2-neutral. 

8. Incredible heat transfer. Compared to firewood, which burns quickly and 

often provides mediocre heat release, the burning time and heat output of high-carbon 

briquettes are 2.5 times greater than the first ones. 

9. Quick ignition. Since there is very little moisture in the briquettes, they 

ignite much better. Thus, the speed of heating the house using this type of fuel is 

much higher than when using firewood. 

10. Minimum ash. After complete combustion of ash briquettes, at least 18 

times less than when burning wood.  

Ukraine is an agro-industrial country with a huge unused resource of raw 

materials for the production of pellets and briquettes from biomass. An advantage in 

favor of biofuel is the possibility of using industrial waste and crop by-products. 

There are actually no disadvantages of using biofuel. 
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Abstract. For centuries, mankind has considered grapes to be a source of 

health. It is an excellent source of phytonutrients - phenols, polyphenols, sugars, 

tannins and aromatics, acids and vitamins A, C, K and B6. Berries are rich in 

thiamine-fiboflavin, niacin and folate. They also contain minerals (calcium, 

magnesium, phosphorus, potassium and sodium). The appreciation of grapes as a 

valuable food and medicinal crop has been preserved for centuries and has grown 

significantly over the years. The grape industry suffers significant losses due to plant 

diseases, which annually destroy a significant portion of the crop, significantly 

depress grape plants, and reduce the life of the plantations. The chemical method 

continues to play an important role in disease control, as it works quickly and 

effectively, preventing crop losses. The highest pesticide load in vineyards of 10-15 

sprayings is associated with the use of fungicides against fungal diseases of 

grapes - mildew and many other diseases. 

The aggravation of the global environmental crisis has led to changes in 

agrobiology. The chemicalisation of agriculture inherent in intensive technologies is 

giving way to adaptive agriculture, which is based on optimising and minimising 

chemical intervention. 

Along with the selection of resistant cultivars, it is important to study the 
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physiological characteristics of the impact of phytopathogenic microorganisms on the 

plant when using various components of ecological farming, including alternative 

technologies for soil revitalisation using microbial biodestructors. In this direction, it 

is important to determine the effect of the natural consortium of microorganisms in 

the composition of the preparation Extracon, fungi Mikosan-B intended for soil 

rehabilitation on the immunity of grape plants under artificial infection with separate 

and combined infection and against rot. 

The aim of the work was to find a selection of varieties, their acclimatisation 

and agricultural techniques in Ukraine. 

High productivity of vineyards depends on the quality of planting material. The 

biotechnology of growing grapes by chubuki is one of the most common methods of 

grape propagation, which allows all varietal traits to be transferred from the mother 

plant. 

The material harvested in autumn remains in a biological state for the extra half 

of October-December, and from January onwards it goes into a state of forced 

dormancy. At this time, you can start growing seedlings. The best time to plant 

chubuki in containers is the first days of March. To do this, you need to prepare the 

substrate a week before planting or in autumn, pour it into containers, pour warm 

water on the soil and put it in a room at room temperature. 

The material must be prepared for planting: wrap them in a damp cotton cloth 

for a day at room temperature. Then cut the two- or three-budded chubuki into 

containers with secateurs. The upper cut should be on the opposite side and about 1.5 

cm above the upper bud, and the lower cut should be 2.0-3.0 mm below the centre of 

the node; the lower bud is removed (blinded). Then, the upper part of the chubuk 

should be waxed: dip it in paraffin (or wax) heated to 80ÁC with a quick movement 

and cool it by immersing it in cold water. [2] 

After the initial preparation, the chubuki were placed for soaking: 

- first experiment: chubuki were soaked in a solution of Mikosan B (100 ml per 

4 litres of water) at room temperature for 12 hours and planted in containers; 

- second experiment: chubuki were soaked in clean water at room temperature 
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for 12 hours, then the material was planted in containers, and the next day the 

preparation ExtraCon (100 g per 1 litre of water) was added.  

- The third experiment was a control experiment: chubuki were soaked in clean 

water at room temperature for 12 hours and planted in containers; 

The soaked chubuki are planted in the prepared substrate. The plantings were 

watered with warm water and mulched. At a temperature of +20Á + 24ÁC, after about 

10 days, callus (root buds) began to form on the lower cut of the chubuk. When the 

roots can be seen through the walls of the container, watering can be done less 

frequently to avoid rotting the roots that have formed. As a rule, containers are placed 

on the south or west side. When the inflorescence appears, it must be removed with 

scissors. A week before planting in open ground, they are hardened. Depending on 

the varietal characteristics, the growth by the time of planting in open ground can be 

up to 150 mm. Seedlings should be planted in the second half of May, when the 

threat of spring frost is minimal, and the growth itself is shaded. During the growing 

season, the growth is periodically tied up, stepsons are removed, and in August, 

minting and then pruning are carried out. 

Conclusions. As a result of the research in 2023, 65% of the chubuki took root 

in the first trial, and 68% and 19% in the second and third trials, respectively. 

Weather conditions were favourable for this crop. 
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Abstract. Potatoes are one of the main foodstuffs widely used for feed and 

industrial purposes. The value of the crop is determined by the content of vitamins, 

starch, amino acids, protein and mineral salts in the tubers. 

Dry rot, caused by Fusarium spp. infection, is a dangerous disease of potatoes 

that occurs frequently around the world and causes significant economic losses. 

Chemical fungicides are the main strategy for preventing and controlling dry rot, but 

their intensive and long-term use can lead to fungal resistance as well as toxic 

residues and environmental pollution. 

There are several approaches to prevent and control dry rot in potatoes. For 

example, it has been suggested that dry rot damage can be prevented by growing 

disease-free seed potatoes and avoiding damage to tubers during harvest [1]. In 

addition, controlling the temperature of harvested tubers within 10-18ÁC has a certain 

effect against dry rot [2]. However, it is not possible to completely control the disease 

using physical methods alone. 

As a result, safe and sustainable biological control is gradually becoming the 

most adequate method of protection and has a wide range of applications. 

Microorganisms and bioactive substances should be important elements of 

biocontrol, as they can inhibit the growth of Fusarium or induce resistance to dry rot 
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in potatoes. It was found that when using a composition based on talc and 

Pseudomonas. fluorescens significantly reduced the development of dry rot in 

laboratory experiments. The use of one of the strains of P. fluorescens VUPf506 was 

the most effective in reducing dry rot of potatoes in natural conditions. The authors 

consider this method using P. fluorescens VUPf506 as a promising alternative to 

chemical fungicides [3]. 

In Ukraine, the development of microbial-based preparations has a long 

history, resulting in several product names with a wide range of applications. 

Considering the importance of dry rot control for potato culture and the development 

of practical recommendations for the use of microbial preparations, the aim of our 

research was to determine the effectiveness of microbial-based preparations against 

dry rot of potato tubers during storage. 

In order to select biological products for protection of potatoes against dry rot, 

the following preparations were evaluated: Mikosan-N (alkaline extract of 

aphyllophore fungi, 3 %, n.w. - 10 ml/kg, Ukraine); PhytoDoctor (based on Bacillus 

subtilis bacteria, n.w. - 30 g/l, Planriz (based on Pseudomonas fluorescence strain 

AR-33, v.s. with a titer of 2.5 10
9
 cfu/ml, n.v. - 50 ml/litre of water, Ukraine); 

Actophyte (based on Streptomyces sp, 4 ml/l, Ukraine). Control tubers were treated 

with water. The study was carried out in laboratory conditions (in a phytocamera), at 

a controlled temperature according to the experimental variants: 3-5ÁC, 14-18ÁC and 

23-25ÁC. The study was conducted on two potato varieties (elite) of four ripeness 

groups - Zagadka (early) and Chervona Ruta (medium-late) obtained from the 

Institute of Potato Growing of the Ukrainian Academy of Agrarian Sciences. 

Conclusions. It was found that under the temperature conditions of the 

experiment, the development of the dry rot pathogen was mainly most effectively 

restrained by Planriz and Mikosan-N. The early variety Zagadka was more 

susceptible to the pathogen compared to the mid-season variety Chervona Ruta. It is 

important to continue the experiments, as there is a need to study the expanded 

varietal composition of potatoes and compositions of preparations for protecting the 

crop against dry rot. 
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ʋɼʂ 633.15: 631.52 

ʉʆɿɼɸʅʀɽ ʇʈʆʉʊʓʍ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʈɸʅʅɽʉʇɽʃʓʍ 

ɻʀɹʈʀɼʆɺ ʂʋʂʋʈʋɿʓ 

 

ɹʦʨʦʟʘʥ ʇʘʥʪʝʣʝʤʦʥ ɸʬʘʥʘʩʴʝʚʠʯ, 

ʢ.ʩ/ʭ.ʥ. ʜʦʮʝʥʪ 

ʄʫʩʪʷʮʘ ʉʠʤʠʦʥ ʀʚʘʥʦʚʠʯ, 

 ʜ.ʩ/ʭ.ʥ. ʧʨʦʬʝʩʩʦʨ 

ʀʥʩʪʠʪʫʪ ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʘ çʇʦʨʫʤʙʝʥʴè 

ʛ. ʂʠʰʠʥʝʚ, ʈ. ʄʦʣʜʦʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʦʜʩʪʚʝʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʛʦʤʦʟʠʛʦʪʥʳʤʠ ʣʠʥʠʷʤʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʟʫʯʝʥʥʳʭ ʣʠʥʠʡ ʠʟ 4-ʭ ʟʘʨʦʜʳʰʝʚʳʭ ʧʣʘʟʤ, ʘ ʪʘʢʞʝ ʨʦʜʩʪʚʝʥʥʳʭ 

ʩʢʨʝʱʠʚʘʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʵʣʝʤʝʥʪʳ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʟʜʘʥʠʶ ʨʘʥʥʝʩʧʝʣʳʭ ʧʨʦʩʪʳʭ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ. ɿʘ ʧʝʨʠʦʜ 2019-2022 ʛ.ʛ. ʙʳʣʦ ʠʟʫʯʝʥʦ 

21 ʛʦʤʦʟʠʛʦʪʥʘʷ ʣʠʥʠʷ ʠ 25 ʨʦʜʩʪʚʝʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʨʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʝʝ, ʯʝʤ ʠʩʭʦʜʥʳʝ ʣʠʥʠʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 

39% ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 14,8%.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʠʙʨʠʜʳ, ɻʦʤʦʟʠʛʦʪʥʳʝ ʣʠʥʠʠ, ɿʘʨʦʜʳʰʝʚʘʷ ʧʣʘʟʤʘ, 

ʂʫʢʫʨʫʟʘ, ʈʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ, ʋʨʦʞʘʡ ʟʝʨʥʘ. 

 

ʉʦʟʜʘʥʠʝ ʧʨʦʩʪʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʩʢʨʝʱʠʚʘʥʠʷ 

ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʪʠʧʘ (ɸʭɸ1)ʭɺ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ ʚ ʩʠʩʪʝʤʝ ʛʠʙʨʠʜʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

[1, ʩ. 363]. ɺ ʉʐɸ ʚ ʧʝʨʠʦʜ 1960 ï 1970 ʛ.ʛ. ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʩʪʳʝ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʠʙʨʠʜʳ ʥʘ ʦʩʥʦʚʝ ʩʢʨʝʱʠʚʘʥʠʷ ɸʭɸ1 ʢʘʢ ʩ ʤʘʪʝʨʠʥʩʢʠʤʠ, 

ʪʘʢ ʩ ʦʪʮʦʚʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠ ʦʢʦʣʦ 10% ʩʝʤʷʥ, ʧʨʦʜʘʚʘʝʤʳʭ 
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ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ [2, 565]. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ ɸʭɸ1 [3, ʩ. 27]. ʄʳ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʥʷʪʠʷ ʩʝʩʪʨʠʥʩʢʠʭ ʠ ʨʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʩʠʥʦʥʠʤʳ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦ ʥʘʟʚʘʥʠʝ ʜʣʷ ʦʙʦʠʭ 

ʧʦʥʷʪʠʡ. ʉʝʩʪʨʠʥʩʢʠʝ ʣʠʥʠʠ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʩʪʦʯʥʠʢ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʪʦʛʜʘ ʢʘʢ ʨʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʠʤʝʶʪ ʚ ʩʚʦʝʡ ʨʦʜʦʩʣʦʚʥʦʡ ʨʘʟʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʦʙʱʠʤ ʨʦʜʠʪʝʣʝʤ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 

ʤʝʥʝʝ 50% [4, ʩ. 463]. ɻʠʙʨʠʜʳ (ɸʭɸ1)ʭɺ, ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʩʪʳʤʠ ɸʭɺ ʠ ʪʨʝʭʣʠʥʝʡʥʳʤʠ (ɸʭɺ)ʭʉ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʙʫʜʫʯʠ ʙʣʠʞʝ ʢ ʧʨʦʩʪʳʤ ʛʠʙʨʠʜʘʤ [1, ʩ. 368]. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʳʝ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʥʘ ʦʩʥʦʚʝ ʨʦʜʩʪʚʝʥʥʳʭ 

ʩʢʨʝʱʠʚʘʥʠʡ ɸʭɸ1 ʢʘʢ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ ʠʣʠ ɺʭɺ1 ʢʘʢ ʦʪʮʦʚʩʢʠʭ ʬʦʨʤ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʨʦʮʝʩʩʫ ʩʦʟʜʘʥʠʷ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʠʟ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʫʯʘʩʪʠʝʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ 

ʨʦʜʠʪʝʣʴʩʢʠʝ ʬʦʨʤʳ ʚ ʛʠʙʨʠʜʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ʇʦ ʜʘʥʥʳʤ ɼʟʶʙʝʮʢʦʛʦ ɹ. ɺ. 

ʨʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʘ ʧʨʝʚʳʩʠʣʠ ʠʩʭʦʜʥʳʝ 

ʣʠʥʠʠ ʥʘ 30,8-61,7%, ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʧʦʢʘʟʘʣʠ 1,5-8,8% ʛʝʪʝʨʦʟʠʩʘ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʜʥʝʡ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʨʳʣʝʮ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʷ 

ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ [5, ʩ. 47].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʟʜʘʥʠʶ ʨʘʥʥʝʩʧʝʣʳʭ ʧʨʦʩʪʳʭ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ (ɸʭɸ1)ʭɺ: 1) ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʣʠʥʠʡ ʥʘ 

ʨʦʜʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʝ ʵʣʠʪʥʳʭ ʣʠʥʠʡ; 2) ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʠ ʛʨʫʧʧ ʥʦʚʳʭ 

ʣʠʥʠʡ; 3) ʩʦʟʜʘʥʠʝ ʩʪʝʨʠʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ ʬʝʨʪʠʣʴʥʦʩʪʠ 

ʧʳʣʴʮʳ; 4) ʩʦʟʜʘʥʠʝ ʨʦʜʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ; 5) ʩʦʟʜʘʥʠʝ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʩʪʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 
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ʜʨʫʛʠʤ ʧʦʣʝʟʥʳʤ ʧʨʠʟʥʘʢʘʤ.  

ɺ ʧʝʨʠʦʜ ʟʘ 2019 ʠ 2021 ʛ.ʛ. ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʙʳʣʦ ʠʩʧʳʪʘʥʦ 21 ʛʦʤʦʟʠʛʦʪʥʘʷ 

ʣʠʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 8 ʠʟ ʛʝʪʝʨʦʟʠʩʥʦʡ ʛʨʫʧʧʳ ʈʝʡʜ ɸʡʦʜʝʥʪ, 5 ʠʟ ɹʉʉʉ-ɹ37, 3 

ʠʟ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʃʘʥʢʘʩʪʝʨ ʠ 5 ʣʠʥʠʡ ʠʟ ʢʨʝʤʥʠʩʪʦʡ ʛʨʫʧʧʳ 

ɽʚʨʦʬʣʠʥʪ. 

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʪʘʨʪʦʚʦʤʫ ʨʦʩʪʫ ʚ ʬʘʟʝ 5-7 ʣʠʩʪʴʝʚ ʧʦʣʫʯʝʥʳ ʫ ʣʠʥʠʡ ʄʂʈ62, 

ʄʂʈ64, ʄʂʈ71, ʠ ʄʂʈ56. ʉʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʘʙʳʝ ʚʩʭʦʜʳ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 

ʣʠʥʠʡ ʄʂʈ22, ʄʂʈ70, ɸʅ618/95 ʠ ɸʅ4234/98. ʆʩʪʘʣʴʥʳʝ ʛʝʥʦʪʠʧʳ, ʢʦʪʦʨʳʝ 

ʦʮʝʥʠʚʘʣʠʩʴ ʚʠʟʫʘʣʴʥʦ, ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʢ ʩʨʝʜʥʠʤ ʧʦ ʦʧʳʪʫ. 

ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʩʝʣʝʢʮʠʦʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2019 ʠ 2021 ʛ.ʛ.) 

ʅʘʟʚʘʥʠʝ ʣʠʥʠʠ ʉʪʘʨʪʦʚʳʡ ʨʦʩʪ, 

ʙʘʣʣ 

ɼʥʝʡ ʜʦ 

ʮʚʝʪʝʥʠʷ 

ʤʝʪʝʣʦʢ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, ʩʤ 

ʂʦʨʥʝʚʦʝ 

ʧʦʣʝʛʘʥʠʝ, % 

ʋʨʦʞʘʡ ʟʝʨʥʘ, 

ʪ/ʛʘ 

ɺʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

AN41234/98 6,5 60,5 198,8 0,0 3,60 13,9 

AN1234/06 7,4 58,7 186,3 0,0 4,40 12,6 

AN1112/07 7,0 58,8 195,0 0,0 4,33 14,1 

MKP60 7,3 58,8 183,8 0,0 5,24 13,9 

MKP61 7,4 61,5 205,0 12,1 4,52 12,7 

MKP62 7,6 61,9 211,3 0,0 5,42 14,0 

MKP63 6,3 62,4 213,0 3,6 5,86 14,9 

MKP64 7,6 60,8 171,5 0,0 6,37 14,1 

MKP52A 7,3 58,2 187,3 2,9 3,99 14,0 

MKP70 6,1 62,3 187,5 0,9 4,26 15,0 

MKP71 7,8 60,3 185,7 0,0 4,80 13,9 

MKP711 7,1 61,5 182,3 0,0 4,81 13,9 

AN3550/03 7,3 59,5 169,5 0,4 5,18 14,0 

AN422/07 6,8 56,3 200,6 0,0 4,25 14,6 

MKP55 7,5 62,8 193,8 0,0 3,78 14,4 

MKP56 7,8 61,8 211,3 0,0 4,86 13,9 

AN618/95 6,5 55,8 158,8 3,4 2,52 13,6 

MKP19A 7,0 56,8 193,8 0,4 3,62 13,9 

MKP20 7,3 58,0 161,5 0,0 3,03 15,1 

MKP21/182 7,0 62,3 180,0 0,0 3,09 12,7 

MKP22 6,0 59,5 178,8 1,0 3,13 13,1 

ʉʨʝʜʥʝʝ 7,1 59,9 187,8 1,2 4,33 13,9 

DL 05     0,42 0,84 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʨʳʣʝʮ, ʩʦʩʪʘʚʠʣʘ ʚ 

ʩʨʝʜʥʝʤ 59,9 ʜʥʝʡ, ʠ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 55,8 ʜʥʝʡ ʫ ɸN618/95 ʜʦ 62,8 

ʜʥʝʡ ʫ ʄʂʈ55. ʋ ʣʠʥʠʡ ʄʂʈ52ɸ, ɸN422/07, ɸN618/95 ʠ ʄʂʈ19ɸ ʧʝʨʠʦʜ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʨʳʣʝʮ ʙʳʣ ʢʦʨʦʯʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʫ ʣʠʥʠʡ ɸN4234/98, ɸN1112/07, 

ʄʂʈ60 ʠ ʄʂʈ62 ʨʳʣʴʮʘ ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʴʰʝ ʥʘ 1,5-2,0 ʜʥʷ, ʯʝʤ ʮʚʝʪʝʥʠʝ 
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ʤʝʪʝʣʦʢ. ʋ ʢʨʝʤʥʠʩʪʳʭ ʣʠʥʠʡ ʄʂʈ20, ʄʂʈ21/182 ʠ ʄʂʈ22 ʥʘʙʣʶʜʘʣʩʷ 

ʨʘʟʨʳʚ ʚ 2-4 ʜʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʪʳ ʮʚʝʪʝʥʠʷ ʤʫʞʩʢʠʭ ʩʦʮʚʝʪʠʡ ʠ ʧʦʷʚʣʝʥʠʷ 

ʨʳʣʝʮ ʥʘ ʧʦʯʘʪʢʘʭ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 187,8 ʩʤ ʩ ʚʘʨʠʘʮʠʝʡ 

ʦʪ 158,8 ʩʤ ʫ ʫʣʴʪʨʘʨʘʥʥʝʡ ʣʠʥʠʠ ɸN618/95 ʠ ʙʦʣʝʝ 200,0 ʩʤ ʫ ʩʠʣʴʥʦʨʦʩʣʳʭ 

ʣʠʥʠʡ ʄʂʈ61, ʄʂʈ62, ʄʂʈ63, ɸN422/07 ʠ ʄʂʈ56. ʃʠʥʠʠ ɸN618/95, ʄʂʈ20, 

ɸN3550/03 ʠ ʄʂʈ64 ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʙʣʝʤʳ ʢʘʢ ʦʪʮʦʚʩʢʠʝ ʬʦʨʤʳ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʚʳʩʝʚʘʶʪ ʥʘ ʫʯʘʩʪʢʘʭ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʨʷʜʦʤ ʩ ʤʘʪʝʨʠʥʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 

ʨʘʟʚʠʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ɺʳʩʦʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʯʘʪʢʘ ʥʘ 

ʨʘʩʪʝʥʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʪ 47,5 ʩʤ ʫ ʄʂʈ20 ʜʦ 81,3 ʩʤ ʫ ʄʂʈ56, ʯʪʦ 

ʧʨʠʝʤʣʝʤʦ ʜʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʠ ʧʦʯʘʪʢʦʚ. ʋʨʦʞʘʡ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ ʚ 

ʩʨʝʜʥʝʤ 4,33 ʪ/ʛʘ ʩ ʚʘʨʠʘʮʠʝʡ ʦʪ 2,52 ʪ/ʛʘ ʫ ʫʣʴʪʨʘʨʘʥʥʝʡ ʣʠʥʠʠ ɸN618/95 ʜʦ 

6,37 ʪ/ʛʘ ʫ ʩʨʝʜʥʝʨʘʥʥʝʡ ʣʠʥʠʠ ʄʂʈ64. ɺʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ 

ʧʦʢʘʟʘʣʠ ʣʠʥʠʠ ʛʨʫʧʧʳ ʈʝʡʜ ɸʡʦʜʝʥʪ ʄʂʈ60 ï 5,24 ʪ/ʛʘ, ʄʂʈ62 ï 5,42 ʪ/ʛʘ, 

ʄʂʈ63 ï 5,86 ʪ/ʛʘ ʠ ʄʂʈ64 ï 6,37 ʪ/ʛʘ. ʂʨʝʤʥʠʩʪʳʝ ʣʠʥʠʠ ʩ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʩʬʦʨʤʠʨʦʚʘʣʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

ʦʢʦʣʦ 3 ʪʦʥʥ ʟʝʨʥʘ ʥʘ ʛʝʢʪʘʨ ʠ ʧʦʵʪʦʤʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ. ʄʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʣʠʥʠʠ ɸN618/95 ï 2,52 ʪ/ʛʘ, ʄʂʈ20 ï 3,03 ʪ/ʛʘ ʠ ʄʂʈ21/182 ï 3,09 ʪ/ʛʘ ʩ 

ʢʨʝʤʥʠʩʪʳʤ ʪʠʧʦʤ ʟʝʨʥʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʥʠʡ ɸN1234/06, ɸN1112/07, ʄʂʈ60, ʄʂʈ61, 

ʄʂʈ62, ʄʂʈ63 ʠ ʄʂʈ64 ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ ʜʣʷ ʧʨʦʩʪʳʭ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ. ʃʠʥʠʠ ɸN1234/06 ï 12,6%, ʄʂʈ61 ï 12,7% ʠ 

ʄʂʈ21/182 ï 12,7% ʦʪʣʠʯʘʣʠʩʴ ʚʣʘʞʥʦʩʪʴʶ ʟʝʨʥʘ ʥʠʞʝ ʩʨʝʜʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 15,1% ʫ ʣʠʥʠʠ ʄʂʈ20, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦʡ ʧʦʪʝʨʝʡ ʚʦʜʳ ʠʟ 

ʟʝʨʥʘ ʧʦʩʣʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ.  

ɺ ʦʧʳʪʝ ʧʨʝʜʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʟʘ 2021-2022 ʛʦʜʳ ʠʟʫʯʝʥʦ 25 

ʨʦʜʩʪʚʝʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 13 ʠʟ ʛʝʪʝʨʦʟʠʩʥʦʡ ʛʨʫʧʧʳ ʈʝʡʜ 

ɸʡʦʜʝʥʪ, 2 ʠʟ ʛʨʫʧʧʳ ɹʉʉʉ-ɹ37, 3 ʠʟ ʃʘʥʢʘʩʪʝʨʘ ʠ 5 ʚʘʨʠʘʥʪʦʚ ʩ ʢʨʝʤʥʠʩʪʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʟʝʨʥʘ. ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚ 
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ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʩʪʘʨʪʦʚʦʤʫ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʢʨʝʤʥʠʩʪʳʤ ʪʠʧʦʤ ʟʝʨʥʘ ʄʂʈ19ɸʭɸN618/95 ʠ 

ʄʂʈ19ɸʭʄʂʈ21/182. ʈʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʟʫʙʦʚʠʜʥʳʤ ʪʠʧʦʤ ʟʝʨʥʘ  

ʊʘʙʣʠʮʘ 2.  

ɿʝʨʥʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʩʪʚʝʥʥʳʭ 

ʩʢʨʝʱʠʚʘʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ 

(ʩʨʝʜʥʝʝ 2021-2022). 

ʈʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʉʪʘʨʪʦʚʳʡ 

ʨʦʩʪ, ʙʘʣʣ 

ɼʥʝʡ ʜʦ 

ʮʚʝʪʝʥʠʷ 

ʤʝʪʝʣʦʢ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, ʩʤ 

ʋʨʦʞʘʡ ʟʝʨʥʘ, 

ʪ/ʛʘ 

ɺʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

MKP61ʭAN4234/98 6,3 57,0 247,8 7,74 14,0 

AN4234/98ʭAN1234/06 6,9 57,3 244,0 7,68 14,1 

AN4234/98ʭAN1112/07 6,4 57,5 224,0 6,84 14,3 

MKP60ʭAN1234/06 6,4 57,9 214,0 6,99 13,3 

MKP61ʭAN1234/06 6,7 57,5 230,0 6,09 13,7 

MKP60ʭAN1112/07 6,8 58,0 211,5 6,05 14,5 

MKP 61ʭAN 1112/07 6,0 58,5 232,5 5,07 14,2 

MKP 60ʭMKP 61 6,3 57,5 226,5 6,37 13,9 

AN 1234/06ʭMKP 62 7,1 57,0 235,0 8,23 14,5 

MKP 60ʭMKP 62 6,9 57,8 227,5 7,86 14,3 

MKP61ʭMKP 62 7,0 57,7 222,5 7,85 14,8 

MKP63ʭMKP 62 6,9 60,8 224,0 8,68 14,9 

MKP 64ʭMKP 62 7,0 59,7 215,0 8,21 15,0 

MKP 52AʭMKP 71 8,0 57,4 224,5 8,21 14,8 

MKP 70ʭMKP 71 7,0 59,9 253,3 8,41 14,9 

AN 422/07ʭMKP 55 6,8 57,5 242,5 6,85 14,9 

MKP 55ʭMKP 56 6,5 58,8 256,3 8,98 16,4 

MKP52AʭMKP56 6,5 56,5 240,0 7,30 15,2 

MKP 20ʭAN 618/95 7,5 53,8 208,8 6,44 15,5 

MKP 20ʭMKP 19A 7,8 53,5 207,8 6,16 15,5 

MKP 20ʭMKP 21/182 7,3 55,8 213,8 6,29 16,4 

MKP 19AʭAN 618/95 8,3 52,8 230,0 6,62 15,0 

MKP 19AʭMKP 21/182 8,5 56,0 236,3 7,23 15,0 

MKP 19AʭMKP 22 6,5 54,3 213,8 5,59 15,6 

MKP21/182ʭMKP 22 5,8 56,8 244,0 7,33 15,9 

ʉʨʝʜʥʝʝ 6,9 57,1 229,0 7,16 14,8 

ʅʉʈ05    0,58 0,72 

 

ʠʤʝʣʠ ʩʨʝʜʥʠʡ ʩʪʘʨʪʦʚʳʡ ʨʦʩʪ, ʠ ʪʦʣʴʢʦ ʄʂʈ52ɸʭʄʂʈ71 ʚʳʜʝʣʠʣʩʷ ʩ 

ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʩʪʘʨʪʦʚʳʤ ʨʦʩʪʦʤ ʨʘʩʪʝʥʠʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʜʘʥʥʦʛʦ 

ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʙʘʣʣʦʤ 9 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʛʠʙʨʠʜ ʇʦʨʫʤʙʝʥʴ 176ʄɺ, ʩʦʟʜʘʥʥʳʡ ʩ 

ʢʨʝʤʥʠʩʪʦʡ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʦʡ, ʧʝʨʝʜʘʶʱʝʡ ʚʳʩʦʢʠʡ ʩʪʘʨʪʦʚʳʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ 

ʛʠʙʨʠʜʥʳʤ ʢʦʤʙʠʥʘʮʠʷʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʪ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʨʳʣʝʮ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 57,1 ʜʥʷ, ʚʘʨʴʠʨʫʷ ʦʪ 52,8 ʜʥʷ 

(ʄʂʈ19ɸʭɸN618/95) ʜʦ 60,8 ʜʥʷ (ʄʂʈ63ʭʄʂʈ62). ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʛʝʪʝʨʦʟʠʩʘ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʚʩʝʭ ʨʦʜʩʪʚʝʥʥʳʭ 

ʩʢʨʝʱʠʚʘʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʣʠʥʠʷʤʠ, ʚʢʣʶʯʸʥʥʳʤʠ ʚ ʠʭ 
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ʨʦʜʦʩʣʦʚʥʫʶ. ʈʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤʠ ʣʠʥʠʷʤʠ, ʚ ʩʨʝʜʥʝʤ 

ʧʨʝʚʳʰʘʶʱʠʤʠ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʫ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʥʘ 26,6%. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʘʩʪʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʢʦʤʙʠʥʘʮʠʷʭ ʄʂʈ70ʭʄʂʈ71 ï 

253,3 ʩʤ ʠ ʄʂʈ55ʭʄʂʈ56 ï 256,3 ʩʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʝ ʨʘʩʪʝʥʠʷ 

ʟʘʤʝʯʝʥʳ ʚ ʩʢʨʝʱʠʚʘʥʠʷʭ ʩ ʣʠʥʠʷʤʠ ʄʂʈ20, AN618/95, ʄʂʈ19ɸ, ʄʂʈ21/182. 

ɺʳʩʦʢʠʝ ʨʘʩʪʝʥʠʷ ʠʟ ʢʨʝʤʥʠʩʪʳʭ ʦʙʨʘʟʮʦʚ ʦʪʤʝʯʝʥʳ ʫ ʄʂʈ21/182ʭʄʂʈ22 ï 

244,2 ʩʤ. ʅʫʞʥʦ ʦʪʤʝʪʠʪ, ʯʪʦ ʛʝʥʦʪʠʧʳ ʤʘʣʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʩʪʝʙʣʝʚʦʤʫ ʠ ʢʦʨʥʝʚʦʤʫ ʧʦʣʝʛʘʥʠʶ. 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʦ 25 ʠʟʫʯʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʩʦʩʪʘʚʠʣʘ 

7,16 ʪ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʦʣʫʯʝʥʘ ʫ ʢʦʤʙʠʥʘʮʠʠ 

ʄʂʈ55ʭʄʂʈ56 ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ - 8,98 ʪ/ʛʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʙʣʠʟʢʠʤ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʫ ʩʪʘʥʜʘʨʪʘ 

ʄʂʈ61ʭʄʂʈ70 ʠʟ ʛʝʪʝʨʦʟʠʩʥʦʡ ʤʦʜʝʣʠ ʈʝʡʜ ɸʡʦʜʝʥʪ ʭ ɹʉʉʉ-ɹ37, ʢʦʪʦʨʳʡ 

ʩʬʦʨʤʠʨʦʚʘʣ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ 9,56 ʪ/ʛʘ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ 

ʟʝʨʥʘ ʧʦʣʫʯʝʥʳ ʫ ʢʦʤʙʠʥʘʮʠʠ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ ʄʂʈ62 ʠ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ 

ʄʂʈ70, ʘ ʦʩʦʙʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ ʨʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʄʂʈ63ʭʄʂʈ62 ï 

8,68 ʪ/ʛʘ ʠ ʄʂʈ70ʭʄʂʈ71 ï 8,41 ʪ/ʛʘ. ʋ 14 ʚʘʨʠʘʥʪʦʚ ʫʨʦʞʘʡ ʟʝʨʥʘ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ, ʘ ʫ 10 ʚʘʨʠʘʥʪʦʚ, ʦʪʢʣʦʥʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ 

ʧʨʠ (ʅʉʈ05=0,58). ʅʠʟʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʠʥʙʨʝʜʥʳʤʠ 

ʢʨʝʤʥʠʩʪʳʤʠ ʣʠʥʠʷʤʠ (5,59-7,33 ʪ/ʛʘ) ʠ ʟʫʙʦʚʠʜʥʳʝ ʣʠʥʠʠ ʄʂʈ60, ʄʂʈ61 ʚ 

ʩʢʨʝʱʠʚʘʥʠʷʭ ʩ ɸN1234/06, ɸN1112/07 (5,07-6,99 ʪ/ʛʘ). ʅʠʟʢʫʶ ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ ʧʨʠ ʫʙʦʨʢʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʡ ʧʦ ʦʧʳʪʫ (14,8%) ʦʙʝʩʧʝʯʠʣʠ 

ʢʦʤʙʠʥʘʮʠʠ ʄʂʈ61ʭ ɸN4234/98, ɸN4234/98ʭ ɸN1234/06, ʄʂʈ60ʭɸN1234/06, 

ʄʂʈ61ʭ ɸN1234/06 ʠ ʄʂʈ60ʭʄʂʈ61, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʳʩʪʨʦʡ ʧʦʪʝʨʝʡ 

ʚʦʜʳ ʧʦʩʣʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ʈʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʠʟ 

ʢʨʝʤʥʠʩʪʦʡ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʠʤʝʣʠ ʚ ʩʨʝʜʥʝʤ 15,6% ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 14,3% ʜʣʷ ʢʦʤʙʠʥʘʮʠʠ ʩ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʦʡ ɸʡʦʜʝʥʪ. 

ʋʯʠʪʳʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʫ ʠʟʫʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʦʜʩʪʚʝʥʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ʠʟ ʛʝʪʝʨʦʟʠʩʥʦʡ ʛʨʫʧʧʳ 
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ɸʡʦʜʝʥʪ, ʢʘʢ ʤʘʪʝʨʠʥʩʢʠʝ ʬʦʨʤʳ ʧʨʝʚʦʩʭʦʜʷʪ ʢʨʝʤʥʠʩʪʳʝ ʩʢʨʝʱʠʚʘʥʠʷ.  

ʆʙʱʫʶ ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʠʙʨʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʙʘʣʘʭ ʦʪ 1 ʜʦ 9. ʅʘʠʙʦʣʝʝ ʚʳʨʘʚʥʝʥʥʳʝ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʛʠʙʨʠʜʳ ʚʳʷʚʣʝʥʳ 

ʪʝ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʥʳ ʩ ʨʦʜʩʪʚʝʥʥʳʤʠ ʩʢʨʝʱʠʚʘʥʠʷʤʠ ʄʂʈ60ʭʄʂʈ61, ʄʂʈ60ʭ 

ɸN1112/07, ʄʂʈ61ʭ1112/07, ʄʂʈ60ʭɸN1234/06, ʄʂʈ61ʭɸN1234/06, 

ɸN422/07ʭʄʂʈ55 ʠ ʄʂʈ20ʭʄʂʈ19ɸ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʨʦʩʪʳʭ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ 8 ʠ 9 ʙʘʣʦʚ ʧʦ ʜʘʥʥʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ, ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʩ ʤʘʪʝʨʠʥʩʢʠʤʠ ʬʦʨʤʘʤʠ ʠʟ ʛʝʪʝʨʦʟʠʩʥʦʡ 

ʛʨʫʧʧʳ ʈʝʡʜ ɸʡʦʜʝʥʪ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʨʠʥʩʢʘʷ ʬʦʨʤʘ 

ʄʂʈ55ʭʄʂʈ56 ʠʟ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʃʘʥʢʘʩʪʝʨ, ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩ 

ʣʠʥʠʷʤʠ ʄʂʈ61, ɸN1234/06 ʦʙʝʩʧʝʯʠʣʘ ʠʜʝʘʣʴʥʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ ʠ 

ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʟʘ 

2021 ʛʦʜ, ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʠ 2022 ʛʦʜ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʫʨʦʞʘʷ ʢʫʢʫʨʫʟʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 3. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʛʠʙʨʠʜʘʤʠ ʠ ʧʨʦʩʪʳʤʠ ʧʦ ʧʝʨʠʦʜʫ ʦʪ ʚʩʭʦʜʦʚ ʜʦ 

ʮʚʝʪʝʥʠʷ ʤʝʪʝʣʦʢ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʊʘʙʣʠʮʘ 3.  

ʋʨʦʞʘʡ ʠ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʛʠʙʨʠʜʘ ʠ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ɻʦʜ 

A x B (A x A1) x B 

ʌɸʆ 

170-200 

ʌɸʆ 

210 - 240 

ʌɸʆ 

170 - 200 

ʌɸʆ 

210 - 240 

ɼʥʝʡ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʮʚʝʪʝʥʠʷ ʤʝʪʸʣʦʢ 2021 58,9 62,5 57,7 62,2 

2022 54,3 58,3 53,2 58,0 

ʉʨʝʜʥʝʝ 56,6 60,4 55,4 60,1 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 2021 8,29 8,83 8,24 8,72 

2022 3,96 4,26 3,93 4,35 

ʉʨʝʜʥʝʝ 6,13 6,55 6,10 6,54 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, % 2021 15,8 15,5 15,9 15,8 

2022 13,2 12,8 13,1 12,9 

ʉʨʝʜʥʝʝ 14,5 14,2 14,5 14,4 

ʋʨʦʞʘʡ ʟʝʨʥʘ ʚ 2022 ʛʦʜʫ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʩʪʨʘʜʘʣ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʟʘ ʜʚʘ ʛʦʜʘ ʩʦʩʪʘʚʠʣ 6,13 ʪ/ʛʘ ʜʣʷ ʫʣʴʪʨʘʨʘʥʥʠʭ ʧʨʦʩʪʳʭ 

ʛʠʙʨʠʜʦʚ ʠ 6,10 ʪ/ʛʘ ʜʣʷ ʧʨʦʩʪʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ. ʇʨʦʩʪʳʝ 
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ʛʠʙʨʠʜʳ ʩ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ ʌɸʆ 210-240 ʩʬʦʨʤʠʨʦʚʘʣʠ 6,55 ʪ/ʛʘ ʟʝʨʥʘ, ʘ 

ʧʨʦʩʪʳʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 6,54 ʪ/ʛʘ. ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʫʙʦʨʢʝ ʫ ʚʩʝʭ 

ʪʠʧʦʚ ʛʠʙʨʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʚʠʨʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 14,2 ï 14,5%. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʳʥʥʳʭ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʪʠʧʘʤʠ 

ʩʢʨʝʱʠʚʘʥʠʡ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ ʚ ʚʠʜʝ 

ʩʝʩʪʨʠʥʩʢʠʭ ʩʢʨʝʱʠʚʘʥʠʡ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʶʪ ʵʬʬʝʢʪ ʛʝʪʝʨʦʟʠʩʘ ʥʘ 

ʫʨʦʚʥʝ ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ. 

ɺʳʨʘʚʥʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʘʪʢʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʨʠʜʘʝʪ 

ʧʨʦʩʪʳʤ ʛʠʙʨʠʜʘʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʪʦʚʘʨʥʳʡ ʚʠʜ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠʭ ʚʳʙʦʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʆʮʝʥʢʘ ʧʦ 7 ʧʨʠʟʥʘʢʘʤ ʫ 15 

ʚʘʨʠʘʥʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʪʠʧʘ ʛʠʙʨʠʜʦʚ ʚʳʷʚʠʣʘ ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʚʘʨʠʘʮʠʠ ʢʘʢ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʪʘʢ ʠ ʤʝʞʜʫ ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

(ʪʘʙʣ. 4). ʆʪʤʝʪʠʤ, ʯʪʦ ʚʘʨʠʘʮʠʷ ʩʯʠʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

V ʤʝʥʝʝ 10%, ʩʨʝʜʥʝʡ ʧʨʠ ʟʥʘʯʝʥʠʷʭ 10-20%, ʠ ʟʥʘʯʠʤʦʡ ʚʳʰʝ 20%. ɺ ʩʨʝʜʥʝʤ 

ʧʦ ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ ʧʨʦʩʪʳʝ ʛʠʙʨʠʜʳ ʧʦʢʘʟʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʮʠʶ ʚ 

9,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 11,7% ʜʣʷ ʧʨʦʩʪʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ. 

ʊʘʙʣʠʮʘ 4.  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ  

ʫ ʜʚʫʭ ʪʠʧʦʚ ʛʠʙʨʠʜʦʚ 

 ˉ 

ʧ/ʧ 

/ʧ 

ʇʨʠʟʥʘʢʠ 

A x B (A x A1) x B 

ʉʨʝʜʥʝʝ V ʉʨʝʜʥʝʝ V 

1 ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, cʤ 215,9 7,1 212,7 12,3 

2 ɺʳʩʦʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʦʯʘʪʢʘ, ʩʤ ʧʦʯʘʪʢʘ, cʤ 90,5 10,2 91,5 15,1 

3 ʄʘʩʩʘ ʧʦʯʘʪʢʘ, ʛ 116,3 9,1 114,4 10,4 

4 ɼʣʠʥʘ ʧʦʯʘʪʢʘ, ʩʤ  16,6 10,6 16,7 13,8 

5 ɼʠʘʤʝʪʨ ʧʦʯʘʪʢʘ, cʤ 4,3 6,4 4,1 6,8 

6 ʏʠʩʣʦ ʨʷʜʦʚ ʥʘ ʧʦʯʘʪʢʝ 16,9 10,0 16,8 10,4 

7 ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʨʷʜʫ  32,8 10,7 30,2 12,9 

 

 

 
 

 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʘʨʠʘʮʠʠ   9,2  11,7 

 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦ ʜʠʘʤʝʪʨʫ ʧʦʯʘʪʢʦʚ ʩ 

ʚʘʨʠʘʮʠʝʡ ʚ ʧʨʝʜʝʣʘʭ 6,4-7,9% ʠ ʯʠʩʣʫ ʨʷʜʦʚ ʟʝʨʝʥ ʚ ʧʦʯʘʪʢʝ ʚ ʩʨʝʜʥʝʤ 10,2%. 



36 

ɺ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤʫʣʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʨʝʜʥʶʶ ʚʘʨʠʘʮʠʶ ʧʦ 6-ʠ 

ʧʨʠʟʥʘʢʘʤ, ʘ ʧʦ ʜʠʘʤʝʪʨʫ ʧʦʯʘʪʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʦ ʚʳʩʦʪʝ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʦʯʘʪʢʘ ʠ ʜʣʠʥʝ ʧʦʯʘʪʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ ʤʦʞʥʦ ʦʪʦʙʨʘʪʴ ʦʙʨʘʟʮʳ 

ʥʘ ʫʨʦʚʥʝ ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ, ʢʘʢ ʧʦ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ɺʳʚʦʜʳ 

1. ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʛʠʙʨʠʜʦʚ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʘʪʝʨʠʥʩʢʠʤʠ 

ʬʦʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʧʨʦʩʪʳʤ ʬʦʨʤʫʣʘʤ ʩʢʨʝʱʠʚʘʥʠʷ.  

2. ʀʥʬʦʨʤʘʮʠʷ, ʥʘʢʦʧʣʝʥʥʘʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʩʪʘʪʴʝ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʨʦʜʩʪʚʝʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʠʟ ʛʨʫʧʧʳ ʈʝʡʜ 

ɸʡʦʜʝʥʪ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 30-60%, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ 

ʢʫʢʫʨʫʟʳ.  

3. ʀʥʙʨʝʜʥʳʝ ʩʢʨʝʱʠʚʘʥʠʷ ɸʭɸ1, ʢʘʢ ʨʦʜʠʪʝʣʴʩʢʠʝ ʬʦʨʤʳ ʩ ʙʦʣʝʝ 

ʨʝʥʪʘʙʝʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʝʤʷʥ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 

ʤʦʜʠʬʠʢʘʮʠʠ ʨʘʥʥʝʩʧʝʣʳʭ ʧʨʦʩʪʳʭ ʛʠʙʨʠʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʠʝ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ.  
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʊʀʇʋ ʉɽʇɸʈʋʖʏʆɰ ʇʆɺɽʈʍʅɯ ɼʃʗ 

ʇʅɽɺʄɸʊʀʏʅʀʍ ɿɽʈʅʆʆʏʀʉʅʀʍ ʄɸʐʀʅ 

 

ɼʫʥʘʻʥʢʦ ɸʥʘʩʪʘʩʽʷ ʉʝʨʛʽʾʚʥʘ 

ʖʨʯʝʥʢʦ ʂʘʪʝʨʠʥʘ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ʆʩʥʦʚʥʽ ʪʠʧʠ ʩʝʧʘʨʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽʩʪʶ 

ʜʣʷ ʧʥʝʚʤʘʪʠʯʥʠʭ ʟʝʨʥʦʦʯʠʩʥʠʭ ʤʘʰʠʥ: ʧʣʝʪʝʥʘ ʜʨʦʪʦʚʘ ʩʽʪʢʘ, ʧʝʨʬʦʨʦʚʘʥʽ 

ʧʦʣʦʪʥʘ, ʧʨʫʪʢʦʚʝ ʨʝʰʝʪʦ. ɿ ʥʠʭ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʘʥʘʣʘʭ ʻ: ʜʨʦʪʦʚʘ ʩʽʪʢʘ, ʧʝʨʬʦʨʦʚʘʥʝ ʧʦʣʦʪʥʦ 

ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʦ ʢʫʪʘʭ ʰʝʩʪʠʢʫʪʥʠʢʘ. ʊʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʚʥʽ ʧʝʨʝʰʢʦʜʠ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʢʫ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʡʦʛʦ 

ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʝʨʬʦʨʦʚʘʥʠʭ ʨʝʰʽʪ, ʷʢʽ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦʤ  

ʜʣʷ ʟʝʨʥʦʦʯʠʩʥʠʭ ʩʝʧʘʨʘʪʦʨʽʚ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʚʠʜʠ ʧʝʨʬʦʨʘʮʽʾ:  

ʘ) ʦʪʚʦʨʠ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʨʦʟʤʽʱʝʥʽ ʧʦ ʢʚʘʜʨʘʪʫ; 

ʙ) ʦʪʚʦʨʠ ʧʨʷʤʦʢʫʪʥʽ ʨʦʟʤʽʱʝʥʽ ʨʷʜʘʤʠ; 

ʚ) ʦʪʚʦʨʠ ʧʨʷʤʦʢʫʪʥʽ ʨʦʟʤʽʱʝʥʽ ʨʷʜʘʤʠ ʟ ʦʢʨʫʛʣʝʥʠʤʠ ʪʦʨʮʷʤʠ;  

ʛ) ʦʪʚʦʨʠ ʧʨʷʤʦʢʫʪʥʽ ʨʦʟʤʽʱʝʥʽ ʩʠʤʝʪʨʠʯʥʦ; 

ʜ) ʪʝʞ ʩʘʤʝ, ʘʣʝ ʟ ʦʢʨʫʛʣʝʥʠʤʠ ʪʦʨʮʷʤʠ;  

ʝ) ʦʪʚʦʨʠ ʫ ʚʠʛʣʷʜʽ ʪʨʠʢʫʪʥʠʢʘ; 

ʞ) ʦʪʚʦʨʠ ʢʨʫʛʣʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ ʣʫʥʦʢ; 

ʟ) ʨʝʰʝʪʦ ʟ ʦʪʚʦʨʘʤʠ, ʱʦ ʤʘʶʪʴ ʚʠʛʣʷʜ ʪʨʠʢʫʪʥʠʢʘ, ʽ ʧʝʨʬʦʨʦʚʘʥʝ 

ʧʦʣʦʪʥʦ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʦ ʰʝʩʪʠʢʫʪʥʠʢʫ. 

ʉʝʧʘʨʫʶʯʘ ʧʦʚʝʨʭʥʷ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʟ ʮʠʣʽʥʜʨʠʯʥʦʶ ʩʝʧʘʨʫʶʯʦʾ 

ʧʦʚʝʨʭʥʝʶ, ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʧʦ ʾʾ ʰʠʨʠʥʽ, ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ ʤʘʻ ʟʘʣʠʰʘʪʠʩʷ ʧʦʩʪʽʡʥʦ ʥʘ 
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ʩʝʧʘʨʫʶʯʦʾ ʧʦʚʝʨʭʥʽ, ʞʠʚʠʡ ʧʝʨʝʪʠʥ ʨʝʰʝʪʘ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʧʣʦʱʝʶ ʧʝʨʝʪʠʥʫ ʥʘʩʽʥʥʷ. ʉʝʧʘʨʫʶʯʘ ʧʦʚʝʨʭʥʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʷʢʦʤʦʛʘ ʤʝʥʰʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʜʠʥʘʤʽʯʥʦʤʫ ʪʠʩʢʫ ɝ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʝʢʦʥʦʤʠʪʠ ʝʥʝʨʛʽʶ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʪʠʧʠ ʩʝʧʘʨʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʧʨʠ ʮʴʦʤʫ ʧʦʩʪʘʚʠʤʦ 

ʦʙʤʝʞʝʥʥʷʤʠ ʜʽʘʤʝʪʨʘ ʧʝʨʬʦʨʘʮʽʾ.  

ʈʦʟʛʣʷʥʝʤʦ ʩʝʧʘʨʫʶʯʽ ʧʦʚʝʨʭʥʽ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʚ ʧʦʚʽʪʨʷʥʠʭ ʩʝʧʘʨʘʪʦʨʘʭ. 

ʇʦʣʦʪʥʷʥʘ ʩʽʪʢʘ ʟ ʧʨʷʤʦʢʫʪʥʠʤʠ ʦʪʚʦʨʘʤʠ [1] (ʘ) ʜʽʘʤʝʪʨ ʜʨʦʪʫ d = 1,8 ʤʤ, 

ʜʦʚʞʠʥʘ ʩʪʦʨʦʥʠ ʧʨʦʩʚʽʪʫ ʦʩʝʨʝʜʢʫ l = 4,5 ʤʤ, ʢʦʝʬʽʮʽʻʥʪ ʞʠʚʦʛʦ ʧʝʨʝʪʠʥʫ 

ʩʽʪʢʠ, kʞ.ʩ = 0,77.  

ʇʨʫʪʢʦʚʝ ʨʝʰʝʪʦ. ʜʽʘʤʝʪʨ ʧʨʫʪʢʘ ʘ = 3 ʤʤ, ʟʘʟʦʨ ʤʽʞ ʧʨʫʪʘʤʠ                  

bʧʨ = 2,5 ʤʤ, kʞ.ʩ = 0,45. 

ʇʝʨʬʦʨʦʚʘʥʝ ʧʦʣʦʪʥʦ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʧʦ 

ʰʝʩʪʠʢʫʪʥʠʢʫ  

ʘ) ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ a = 7,5 ʤʤ, ʢʨʦʢ t = 11 ʤʤ, ʢʦʝʬʽʮʽʻʥʪ ʞʠʚʦʛʦ ʧʝʨʝʪʠʥʫ 

kʞ.ʩ = 0,42 ; ʙ) a = 5 ʤʤ, t = 6 ʤʤ, kʞ.ʩ = 0,63. 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʩʝʧʘʨʫʶʯʦʾ ʧʦʚʝʨʭʥʽ ʨʝʰʝʪʦ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʷʤʦʢʫʪʥʠʭ ʧʝʨʬʦʨʦʚʘʥʠʭ ʦʪʚʦʨʽʚ, ʪʦ ʧʨʠ ʧʦʜʘʯʽ ʥʘ ʥʠʭ, 

ʤʦʞʣʠʚʦ, ʚʽʜʙʫʜʝʪʴʩʷ ʟʘʢʣʠʥʶʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʟʤʽʥʘ ʨʦʙʦʯʦʾ ʧʣʦʱʽ ʞʠʚʦʛʦ 

ʧʝʨʝʪʠʥʫ ʥʘʩʽʥʥʷ ʽ ʧʦʛʽʨʰʝʥʥʷ ʯʽʪʢʦʩʪʽ ʨʦʟʜʽʣʝʥʥʷ ʥʘʩʽʥʥʷ ʧʦ ʤʘʩʽ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʨʠʡʤʘʻʤʦ ʚ ʷʢʦʩʪʽ ʩʝʧʘʨʫʶʯʦʾ ʧʦʚʝʨʭʥʽ 

ʧʝʨʬʦʨʦʚʘʥʝ ʨʝʰʝʪʦ ʟ ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʧʦ ʢʫʪʘʭ ʪʨʠʢʫʪʥʠʢʘ. 

ɺʠʩʥʦʚʢʠ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʠʪʘʥʥʷ ʩʝʧʘʨʘʮʽʾ ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ 

ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

- ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʩʽʥʥʷ ʜʦ ʩʽʚʙʠ 

ʰʣʷʭʦʤ ʩʝʧʘʨʘʮʽʾ ʾʭ ʟʘ ʟʥʘʯʝʥʥʷʤ ʤʘʩʠ ʻ ʘʢʪʫʘʣʴʥʠʤ; 

- ʽʩʥʫʶʯʽ ʟʘʩʦʙʠ ʤʝʭʘʥʽʟʘʮʽʾ ʜʣʷ ʩʝʧʘʨʘʮʽʾ ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ ʤʘʶʪʴ ʨʷʜ 

ʥʝʜʦʣʽʢʽʚ, ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʥʦʚʦʾ ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ ʟ ʮʠʣʽʥʜʨʠʯʥʦʶ ʩʝʧʘʨʫʶʯʦʶ ʧʦʚʝʨʭʥʝʶ ʜʣʷ ʥʘʩʽʥʥʷ ʙʘʰʪʘʥʥʠʭ 
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ʢʫʣʴʪʫʨ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɻʆʉʊ 3826-82 çʉʝʪʢʠ ʧʨʦʚʦʣʦʯʥʳʝ ʩ ʢʚʘʜʨʘʪʥʳʤʠ ʷʯʝʡʢʘʤʠè  

2. ʀʣʴʯʝʥʢʦ ɸ. ɸ. ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʩʝʤʷʥ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ: ʜʠʩ. 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥ. ʥʘʫʢ : 05.05.11 - ʄʘʰʠʥʳ ʠ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʃʫʛʘʥʩʢ, 2014. 169 ʩ. 
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ʋɼʂ 637.523.2 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʗʂʆʉʊɯ ʇʈʀ ɺʀʈʆɹʅʀʎʊɺɯ 

ʄôʗʉʅʀʍ ʍʃɯɹɯɺ ɺ ʋʄʆɺɸʍ ʇʈʀɺɸʊʅʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺ ʇɯɺɼʅʗ ʋʂʈɸɰʅʀ 

 

ʂʘʨʧʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ ï ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

ɼʘʥʠʣʽʚ ɯʚʘʥ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ 204 ʊɺʇʇʊ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʋ ʥʽʤʝʮʴʢʽʡ, ʘʚʩʪʨʽʡʩʴʢʽʡ ʪʘ ʰʚʝʡʮʘʨʩʴʢʽʡ ʢʫʭʥʽ ʤ'ʷʩʥʠʡ ʭʣʽʙ 

ʚʽʜʦʤʠʡ ʧʽʜ ʥʘʟʚʦʶ çʣʝʙʝʨʢʝʟʝè (ʥʽʤ. Leberkªse, ʣʽʪʝʨ. ð çʧʝʯʽʥʢʦʚʠʡ ʩʠʨè). ɿʘ 

ʣʝʛʝʥʜʦʶ ʢʦʚʙʘʩʘ ʣʝʙʝʨʢʝʟʝ ʟ'ʷʚʠʣʘʩʷ ʥʘʧʨʠʢʽʥʮʽ XVIII  ʩʪʦʣʽʪʪʷ ʢʫʨʬʶʨʩʪʚʽ 

ɹʘʚʘʨʽʷ. ʄʘʻ ʭʘʨʘʢʪʝʨʥʫ ʧʨʷʤʦʢʫʪʥʫ ʬʦʨʤʫ ʭʣʽʙʥʦʛʦ ʙʫʭʘʥʮʷ ʽ ʟʘʧʽʢʘʻʪʴʩʷ ʫ 

ʬʦʨʤʘʭ ʜʣʷ ʧʘʰʪʝʪʫ. ʉʧʦʯʘʪʢʫ ʚ ʷʣʦʚʠʯʠʡ ʘʙʦ ʩʚʠʥʷʯʠʡ ʬʘʨʰ ʜʣʷ ʣʝʙʝʨʢʝʟʫ 

ʜʦʜʘʚʘʣʠ ʣʽʚʝʨ, ʚ ʩʫʯʘʩʥʠʭ ʨʝʮʝʧʪʘʭ ʚʽʥ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ, ʪʦʤʫ ʪʦʯʥʽʰʝ 

ʪʘʢʫ ʢʦʚʙʘʩʫ ʥʘʟʠʚʘʪʠ ʥʽʤʝʮʴʢʦʶ çʬʣʘʡʰʢʝʟʝè (ʥʽʤ. Fleischkªse ð çʤ'ʷʩʥʠʡ 

ʩʠʨè). ɿʛʘʜʢʘ ʩʠʨʫ ʚ ʥʘʟʚʽ ʧʦʚ'ʷʟʘʥʘ ʚʠʢʣʶʯʥʦ ʟ ʬʦʨʤʦʶ ʢʦʚʙʘʩʥʦʛʦ [1]. 

ʃʝʙʝʨʢʝʟʝ ʤʦʞʝ ʩʝʨʚʽʨʫʚʘʪʠʩʷ ʟ ʛʘʨʥʽʨʦʤ ʷʢ ʦʩʥʦʚʥʘ ʩʪʨʘʚʘ. ɹʫʪʝʨʙʨʦʜ ʟ 

ʣʝʙʝʨʢʝʟʝ - ʧʦʧʫʣʷʨʥʘ ʚʫʣʠʯʥʘ ʾʞʘ ʚ ʅʽʤʝʯʯʠʥʽ ʪʘ ɸʚʩʪʨʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤôʷʩʥʠʭ ʭʣʽʙʽʚ ʚʽʜʙʫʚʘʣʠʩʷ ʚ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʘʭ. ʆʜʥʠʤ ʽʟ ʥʠʭ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʤôʷʩʥʠʭ 

ʭʣʽʙʽʚ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʩʪʽʚʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʽʟ ʧʨʠʨʦʜʥʦʾ 

ʚʽʜʪʚʦʨʝʥʦʾ ʙʽʦʩʠʨʦʚʠʥʠ (ʟʦʢʨʝʤʘ, ʟ ʧʦʣʽʩʘʭʘʨʠʜʽʚ - ʮʝʣʶʣʦʟʠ, ʢʨʦʭʤʘʣʽʚ ʪʦʱʦ) 

ʥʘ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʘʭ. ʇʦʣʽʩʘʭʘʨʠʜʠ ʚʠʢʦʥʫʶʪʴ ʥʝ ʣʠʰʝ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʘʣʝ 

ʡ, ʥʘʧʨʠʢʣʘʜ, ʬʽʟʽʦʣʦʛʽʯʥʫ, ʚʽʜʽʛʨʘʶʯʠ ʨʦʣʴ ʙʘʣʘʩʪʦʚʠʭ ʨʝʯʦʚʠʥ ʽ ʤʘʶʯʠ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʝʟʦʨʙʮʽʾ. ɺʦʥʠ ʪʘʢʦʞ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʤʘʢʫ ʪʘ ʟʘʧʘʭʫ 

ʧʨʦʜʫʢʪʫ [2, ʉ. 169-175.]. ʊʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʜʘʥʦʾ ʪʝʤʠ 

https://teacode.com/online/udc/63/637.523.2.html
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ʘʢʪʫʘʣʴʥʠʤʠ.  

ʉʪʘʥ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ. ɺʠʨʦʙʥʠʮʪʚʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ ʚ 

ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʝʨʝʞʠʚʘʻ ʧʝʚʥʫ ʢʨʠʟʫ. ɸʣʝ ʚ ʧʦʚʦʻʥʥʠʡ ʯʘʩ 

ʧʦʩʪʘʥʝ ʧʠʪʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʥʝʚʝʣʠʢʠʭ ʧʨʠʚʘʪʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʎʝ ʦʜʠʥ ʟ ʨʝʟʝʨʚʽʚ ʨʦʟʚʠʪʢʫ ʤʘʣʦʛʦ 

ʙʽʟʥʝʩʫ ʚ ʧʝʨʝʨʦʙʥʽʡ ʛʘʣʫʟʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʧʦʢʘʟʥʠʢʘʤʠ 

ʞʠʚʦʾ ʤʘʩʠ ʢʘʯʦʢ ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʧʫʣʷʮʽʡ ʫ ʚʽʮʽ 7 ʪʠʞʥʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʤôʷʩʥʠʭ ʭʣʽʙʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʭʠʩʥʠʭ ʧʣʽʚʢʦʫʪʚʦʨʶʶʯʠʭ ʩʢʣʘʜʽʚ ʥʘ ʦʩʥʦʚʽ ʄʎ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʤôʷʩʥʠʭ ʭʣʽʙʽʚ ʟʜʽʡʩʥʠʣʦʩʷ ʚ ʫʤʦʚʘʭ ʧʨʠʚʘʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʪʠʧʦʚʦʛʦ ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

- ʚʠʟʥʘʯʠʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤôʷʩʥʦʛʦ ʭʣʽʙʘ (ʙʘʣʴʥʘ 

ʦʮʽʥʢʘ); 

- ʜʦʩʣʽʜʠʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤôʷʩʥʦʛʦ ʭʣʽʙʘ; 

- ʚʠʟʥʘʯʠʪʠ ʚʠʭʽʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ (ʤôʷʩʥʦʛʦ ʭʣʽʙʘ). 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʤôʷʩʥʦʛʦ ʭʣʽʙʘ çʆʢʨʝʤʠʡè ʚʽʜʙʫʚʘʣʦʩʴ ʟʘ ʨʝʮʝʧʪʫʨʦʶ ʪʘ 

ʚʠʤʦʛ ɼʉʊʋ [3]. ʇʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʟʨʘʟʢʠ: 

- ʂʦʥʪʨʦʣʴ - ɿʨʘʟʦʢ ˉ1. 

ɼʦʩʣʽʜʥʽ: 

- ɿʨʘʟʦʢ ˉ2 (ʜʦʜʘʪʢʦʚʘ ʦʙʨʦʙʢʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʬʘʨʰʫ ʚ ʬʦʨʤʽ 

ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʄʎ (ʤʝʪʠʣʮʝʣʣʶʣʦʟʠ) ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʤôʷʩʥʦʛʦ 

ʭʣʽʙʘ - 1,0%); 

- ɿʨʘʟʦʢ ˉ3 (ʦʙʨʦʙʢʘ ʨʦʟʯʠʥʦʤ ʄʎ ï 1,5%); 

- ɿʨʘʟʦʢ ˉ4 (ʦʙʨʦʙʢʘ ʨʦʟʯʠʥʦʤ ʄʎ ï 2,0%). 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤôʷʩʥʦʛʦ ʭʣʽʙʘ 
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ʚʽʜʙʫʚʘʣʦʩʴ ʟʛʽʜʥʦ ʚʠʤʦʛ ɼʉʊʋ 4436:2005. ʂʦʚʙʘʩʠ ʚʘʨʝʥʽ, ʩʦʩʠʩʢʠ, ʩʘʨʜʝʣʴʢʠ, 

ʭʣʽʙʠ ʤôʷʩʥʽ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ. ɺʠʟʥʘʯʘʣʠʩʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʷʢ: 

¶ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʩʫʰʽʥʥʷʤ ʫ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ. 

¶ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʩʦʣʽ.  

¶ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ [4, 5, 6]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʻʜʥʘʥʥʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʝʪʦʜʘʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʰʚʠʜʢʦ ʪʘ ʦʙǋʻʢʪʠʚʥʦ 

ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʦʮʽʥʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʤʝʪʦʜʠ ʚʽʜʙʦʨʫ ʜʝʛʫʩʪʘʪʦʨʽʚ ʽ ʦʮʽʥʢʠ 

ʧʨʦʜʫʢʪʫ. ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʝʤʦʞʣʠʚʠʡ 

ʙʝʟ ʜʝʛʫʩʪʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʧʨʦʚʦʜʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʣʦʚʠʭ ʰʢʘʣ. 

ɿʛʽʜʥʦ ʩʭʝʤʠ ʜʦʩʣʽʜʫ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ ʟʨʘʟʢʽʚ ʽʟ ʜʦʜʘʪʢʦʚʦʶ 

ʦʙʨʦʙʢʦʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʬʘʨʰʫ ʚ ʬʦʨʤʽ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʄʎ 

(ʤʝʪʠʣʮʝʣʣʶʣʦʟʠ) ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʤôʷʩʥʦʛʦ ʭʣʽʙʘ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʬʘʨʰʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʬʘʨʰʫ (ʫ ʙʘʣʘʭ) 

ʇʦʢʘʟʥʠʢ 
ɿʨʘʟʢʠ 

ˉ1 (ʢʦʥʪʨʦʣʴ) ˉ2 ˉ3 ˉ4 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 4,7 4,65 4,76 4.66 

ʂʦʣʽʨ  4,45 4,5 4,58 4,5 

ɿʘʧʘʭ  4,37 4,47 4,56 4,51 

ʂʦʥʩʠʩʪʝʥʮʽʷ 4,71 4,72 4,70 4,70 

ʉʤʘʢ 4,54 4,4 4,6 4,4 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ 4,61 4,55 4,64 4,55 

 

ʊʝʭʥʦʣʦʛʽʷ ʢʦʚʙʘʩʠ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤôʷʩʥʠʭ ʙʘʪʦʥʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʨʦʟʢʘʯʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʤôʷʩʘ, ʤʘʨʠʥʫʚʘʥʥʷ 

ʩʠʨʦʚʠʥʠ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʬʘʨʰʫ, ʬʦʨʤʫʚʘʥʥʷ ʭʣʽʙʘ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤ ʟ ʤʝʪʘʣʫ, ʜʦʟʚʦʣʝʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʘʨʯʦʚʽʡ 
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ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʦʧʝʨʝʜʥʴʦ ʟʤʘʱʝʥʦʛʦ ʞʠʨʦʤ. ʟʽ ʩʚʠʥʷʯʠʤ ʪʦʧʣʝʥʠʤ ʞʠʨʦʤ, 

ʱʽʣʴʥʦ ʟʘʧʦʚʥʶʶʯʠ ʾʭ ʬʘʨʰʝʤ, ʟʘʧʦʙʽʛʘʶʯʠ ʧʦʨʠ ʽ ʧʦʚʽʪʨʷʥʽ ʧʦʨʦʞʥʠʥʠ, 

ʚʠʨʽʚʥʶʶʯʠ ʬʘʨʰ ʫ ʬʦʨʤʽ, ʘ ʪʘʢʦʞ ʟʘʧʽʢʘʶʯʠ ʪʘ ʦʭʦʣʦʜʞʫʶʯʠ. ʅʝʜʦʣʽʢʦʤ 

ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʻ ʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʬʘʨʰʫ, ʷʢʠʡ ʢʦʥʪʘʢʪʫʻ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʧʨʠ ʚʠʧʽʢʘʥʥʽ ʪʘ ʦʭʦʣʦʜʞʝʥʥʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʧʦʛʽʨʰʫʶʪʴʩʷ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ [7]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤôʷʩʥʠʭ ʙʘʪʦʥʽʚ, 

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʜʦʜʘʪʢʦʚʫ ʦʙʨʦʙʢʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʬʘʨʰʫ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ ʄʎ ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʤôʷʩʥʠʭ ʙʘʪʦʥʽʚ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʭʣʽʙ ʤôʷʩʥʠʡ çʆʢʨʝʤʠʡè ʧʝʨʰʦʛʦ ʩʦʨʪʫ [8], ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʟ ʤʘʩʦʚʦʶ 

ʯʘʩʪʢʦʶ ʄʎ (ʄʎ-8) 1,0...2,0%. ʇʽʜ ʯʘʩ ʨʽʟʘʥʥʷ ʜʦʜʘʚʘʣʠ 25% ʚʦʜʠ. ʉʢʣʘʜ ʜʣʷ 

ʦʙʨʦʙʢʠ ʥʘʥʦʩʠʣʠ ʥʘ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʭʣʽʙʥʦʛʦ ʬʘʨʰʫ ʫ ʬʦʨʤʽ ʧʝʨʝʜ 

ʚʠʧʽʢʘʥʥʷʤ. 

ɺʠʧʽʢʘʥʥʷ ʭʣʽʙʘ ʟ ʬʘʨʰʫ ʧʝʨʝʜʙʘʯʘʻ ʜʝʥʘʪʫʨʘʮʽʶ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ, 

ʟʚʘʨʶʚʘʥʥʷ ʽ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʨʦʟʧʘʜ ʢʦʣʘʛʝʥʫ, ʛʽʜʨʦʣʽʟ ʞʠʨʽʚ, ʨʫʡʥʫʚʘʥʥʷ 

ʜʝʷʢʠʭ ʚʽʪʘʤʽʥʽʚ, ʟʤʽʥʫ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʤʽʮʥʦʩʪʽ ʤôʷʩʘ, ʟʘʛʠʙʝʣʴ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʦʨʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʧʨʠʛʥʽʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ. 

ʗʢ ʚʠʜʥʦ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʡʙʽʣʴʰʦʛʦ ʝʬʝʢʪʫ ʫʪʚʦʨʝʥʥʷ ʙʘʨôʻʨʫ ʜʣʷ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʟʘʭʠʩʥʠʤ ʨʦʟʯʠʥʦʤ ʟ 

ʚʤʽʩʪʦʤ ʄʂ 1,5 % ʟ ʥʘʩʪʫʧʥʠʤ ʥʝʟʥʘʯʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʮʴʦʛʦ ʝʬʝʢʪʫ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʤʘʢʫ ʪʘ ʘʨʦʤʘʪʫ ʤôʷʩʥʦʛʦ ʭʣʽʙʘ ʚ ʧʨʦʮʝʩʽ 

ʡʦʛʦ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʽʜʽʛʨʘʶʪʴ ʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ 

ʚʦʜʦʨʦʟʯʠʥʥʽ ʨʝʯʦʚʠʥʠ (ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ɸʊʌ) ʽ 

ʞʠʨʦʨʦʟʯʠʥʥʽ ʨʝʯʦʚʠʥʠ. ʇʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʚʦʥʠ ʚʩʪʫʧʘʶʪʴ ʫ ʩʢʣʘʜʥʽ 

ʚʟʘʻʤʦʜʽʾ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʣʝʪʢʠʭ ʘʨʦʤʘʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʢʦʥʩʠʩʪʝʥʮʽʾ (ʦʢʨʽʤ ʭʘʨʘʢʪʝʨʥʦʾ ʝʣʘʩʪʠʯʥʦʩʪʽ, ʩʦʢʦʚʠʪʦʩʪʽ ʽ 

ʟʘʧʘʭʫ ʽ ʩʤʘʢʫ ʟʘ ʨʘʭʫʥʦʢ ʦʙʤʝʞʝʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʘʟʦʤ ʟ ʚʦʣʦʛʽʩʪʶ 

ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʪʠʚʽ ʤôʷʩʫ ʩʤʘʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʭʣʽʙʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʪʘʙʣ. 2) ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʦʨʤʘʤ, ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ɼʉʊʋ 4436:2005. ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʢʨʦʭʤʘʣʶ ʥʝ 

ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ. 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤôʷʩʥʦʛʦ ʭʣʽʙʘ 

ɿʨʘʟʦʢ 

ʤôʷʩʥʦʛʦ ʭʣʽʙʘ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ, % 

ɺʦʣʦʛʘ ʂʫʭʦʥʥʘ ʩʽʣʴ ʅʽʪʨʠʪ ʥʘʪʨʽʶ 

ʂʦʥʪʨʦʣʴ 

ˉ1 
65,2Ñ0,4 2,4Ñ0,02 0,0041Ñ0,0001 

ɼʦʩʣʽʜ    

ˉ2 66,3Ñ0,4 2,3Ñ0,02 0,0036Ñ0,0001 

ˉ3 68,4Ñ0,3 2,2Ñ0,03 0,0033Ñ0,0001 

ˉ4 68,5Ñ0,4 2,2Ñ0,04 0,0031Ñ0,0001 

 

ɿ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʟʘʢʦʥʦʤʽʨʥʠʤ ʻ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʦʣʦʛʠ ʪʘ 

ʩʫʭʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʟʙʽʣʴʰʝʥʥʽ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ (1,68, 4,9 

ʪʘ 5,0% ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʟʤʝʥʰʝʥʥʽ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ ʢʫʭʦʥʥʦʾ ʩʦʣʽ, ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ. 

ʄʘʩʦʚʽ ʯʘʩʪʢʠ ʚʦʣʦʛʠ, ʢʫʭʦʥʥʦʾ ʩʦʣʽ ʪʘ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ ʨʘʟʢʽʚ ˉ3 ʪʘ ˉ4 

ʟʥʘʭʦʜʠʣʠʩʷ ʤʘʡʞʝ ʥʘ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ, ʚʽʜʧʦʚʽʜʥʦ 68,4 ʪʘ 68,5, 2,2 ʪʘ 2,2 ʽ 

0,0033 ʪʘ 0,0031%. ɺʠʭʽʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʷʚʠʚʩʷ ʥʘʡʚʠʱʠʤ ʫ ʟʨʘʟʢʫ 

ˉ3 - 118,2%, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʢʦʥʪʨʦʣʴ ʪʘ ʽʥʰʽ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

3,1, 1,37 ʪʘ 0,4%. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʤôʷʩʥʠʭ ʭʣʽʙʽʚ ʚ ʫʤʦʚʘʭ 

ʧʨʠʚʘʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʠʧʦʚʦʛʦ ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ.ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʬʘʨʰʫ ʚ ʬʦʨʤʽ ʧʝʨʝʜ ʟʘʧʽʢʘʥʥʷʤ 

1,0...2,0%-ʤʠ ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʤʝʪʠʣʮʝʣʶʣʦʟʠ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ.  

2. ʇʦʣʽʧʰʫʶʪʴʩʷ ʩʧʦʞʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤôʷʩʥʠʭ ʭʣʽʙʽʚ, ʱʦ ʧʦʣʷʛʘʻ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫ ʟʙʽʣʴʰʝʥʥʽ ʚʠʭʦʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ 118,2%, ʘ ʪʘʢʦʞ 
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ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʟʨʘʟʦʢ ˉ3). 
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ʋɼʂ 633.39/37 

ɺʇʃʀɺ ɹʆɹʆɺʆɻʆ ʂʆʄʇʆʅɽʅʊʋ ɯ ʉʍɽʄʀ ʉɯɺɹʀ ʅɸ ɺʀʉʆʊʋ 

ʈʆʉʃʀʅ ɯ ɺʈʆɾɸʁʅɯʉʊʔ ʂʋʂʋʈʋɼɿʗʅʆɰ ʉʋʄɯʐʂʀ ʅɸ ʉʀʃʆʉ 

 

ʇʨʠʭʦʜʴʢʦ ɺʽʪʘʣʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢ.ʩ-ʛ.ʥ. 

ɻʨʠʥʽʚʝʮʴʢʘ ɯʨʠʥʘ ɻʨʠʛʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺʠʷʚʣʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʩʢʣʘʜʦʚʠʭ ʩʫʤʽʰʢʠ ʚʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʚ ʘʛʨʦʮʝʥʦʟʽ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʚʨʦʞʘʡʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʭʝʤʠ ʩʽʚʙʠ ʽ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʢʫʨʫʜʟʘ, ʩʦʷ, ʙʦʙʠ ʢʦʨʤʦʚʽ, ʩʭʝʤʘ ʩʽʚʙʠ, ʚʠʩʦʪʘ 

ʨʦʩʣʠʥ, ʫʨʦʞʘʡʥʽʩʪʴ. 

 

ʑʦʙ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʪʨʽʙʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʦ, ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʘʜʘʧʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʢʦʨʤ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʷʢʠʡ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʟʘ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ. ʇʨʦʙʣʝʤʫ 

ʢʦʨʤʦʚʦʛʦ ʙʽʣʢʘ ʧʦʚʠʥʥʘ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʥʘʩʘʤʧʝʨʝʜ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ ʢʫʣʴʪʫʨ. 

ɿʛʽʜʥʦ ʟ ʫʤʦʚʘʤʠ ʜʦʚʢʽʣʣʷ ʪʘ ʜʽʻʶ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʙʠʨʘʶʪʴʩʷ 

ʢʫʣʴʪʫʨʠ, ʾʭ ʩʦʨʪʠ ʪʘ ʛʽʙʨʠʜʠ ʜʣʷ ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦʙ ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʾʭ 

ʚʽʜʤʽʥʥʫ ʘʜʘʧʪʘʮʽʶ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʦʪʨʠʤʘʪʠ 

ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʡ ʫʨʦʞʘʡ. 

ʇʨʠʡʤʘʶʯʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʫʚʘʛʠ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ, 

ʚʠʚʯʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʫʤ̔h ʢʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʪʘ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ, ʱʦ ʤʘʪʠʤʝ ʧʦʟʠʪʠʚʥʫ 

ʜʠʥʘʤʽʢʫ ʟʙʽʣʴʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʪʨʘʚʥʠʭ ʪʘ 

ʟʘʩʚʦʶʚʘʥʠʭ ʨʝʯʦʚʠʥ, ʧʨʠʻʤʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʚʽʜʤʽʥʥʽ ʩʤʘʢʦʚʽ 
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ʚʣʘʩʪʠʚʦʩʪʽ, ʜʦʙʨʝ ʟʘʩʚʦʻʥʥʷ ʪʚʘʨʠʥʘʤʠ ʚ ʫʤʦʚʘʭ ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ [1]. 

ʋ ʩʚʦʾʭ ʜʦʩʣʽʜʘʭ ʤʠ ʚʠʨʦʱʫʚʘʣʠ ʛʽʙʨʠʜ ʢʫʢʫʨʫʜʟʠ ʃɻ31383 ʢʦʤʧʘʥʽʾ 

Limagrain, ʙʦʙʠ ʢʦʨʤʦʚʽ ʩʦʨʪʫ ʇʽʢʘʥʪʥʽ ʪʘ ʩʦʶ ʩʦʨʪʫ ɽʉ ʂʦʤʧʦʟʠʪʦʨ. 

ɼʦʩʣʽʜ ʟʘʢʣʘʜʘʚʩʷ ʚ ʰʦʩʪʦʤʫ ʧʦʣʽ ʩʽʚʦʟʤʽʥʠ ʢʘʬʝʜʨʠ ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘ 

ʟʝʤʣʷʭ ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʚʽʜʜʽʣʫ ʋʤʘʥʩʴʢʦʛʦ ʅʋʉ.  

ʂʣʽʤʘʪ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʩʪʽʡʢʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʪʘ ʟʘ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʫʤʽʰʦʢ. 

ɺ ʷʢʦʩʪʽ ʧʦʧʝʨʝʜʥʠʢʘ, ʜʣʷ ʟʘʢʣʘʜʘʥʥʷ ʜʦʩʣʽʜʫ, ʚʠʩʪʫʧʘʚ ʧʦʩʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟ ʧʽʩʣʷʞʥʠʚʥʠʤ ʩʠʜʝʨʘʣʴʥʠʤ ʧʦʩʽʚʦʤ ʛʽʨʯʠʮʽ ʙʽʣʦʾ. 

ʇʽʩʣʷ ʟʙʦʨʫ ʫʨʦʞʘʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʧʨʦʚʝʣʠ ʧʦʩʽʚ ʛʽʨʯʠʮʽ ʙʽʣʦʾ, ʷʢʫ ʟ 

ʯʘʩʦʤ ʟʘʦʨʘʣʠ. ʃʫʱʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʢʦʚʠʭ ʙʦʨʽʥ-

ʣʫʱʠʣʴʥʠʢʽʚ ɼʫʢʘʪ 2,5. ʇʨʠʦʨʶʚʘʥʥʷ ʧʦʞʥʠʚʥʠʭ ʩʠʜʝʨʘʪʽʚ ʧʨʦʚʝʣʠ ʧʽʟʥʦ 

ʚʦʩʝʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʨʘʢʪʦʨ Djohn deere 6135 ʚ ʘʛʨʝʛʘʪʽ ʟ ʇʆʅʄ 3+1. 

ʇʝʨʝʜ ʦʩʥʦʚʥʦʶ ʦʙʨʦʙʢʦʶ ʚʥʝʩʣʠ ʚ ˇʨʫʥʪ ʬʦʩʬʦʨʥʝ ʜʦʙʨʠʚʦ ʩʫʧʝʨʬʦʩʬʘʪ 

ʧʦʜʚʽʡʥʠʡ ʥʦʨʤʦʶ ʈ30 ʽ Kalium Makosh ï K45 

ɺʠʨʽʚʥʶʚʘʥʥʷ ˇʨʫʥʪʫ ʥʘʚʝʩʥʽ ʟʜʽʡʩʥʠʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʛʨʝʛʘʪ 

ʂʇɻ - 4,5, ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʨʦʚʦʜʠʣʠ ʜʘʥʠʤ ʘʛʨʝʛʘʪʦʤ. ʇʽʜ 

ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʚʥʝʩʣʠ ʘʤʽʘʯʥʫ ʩʝʣʽʪʨʫ ʥʦʨʤʦʶ N60 ʥʘ ʛʣʠʙʠʥʫ 

ʟʘʛʦʨʪʘʥʥʷ 5-6 ʩʤ. 

ʉʽʚʙʫ ʚʘʨʽʘʥʪʽʚ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 45ʩʤ ʟʜʽʡʩʥʠʣʠ 4 ʪʨʘʚʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʽʚʘʣʢʠ ʂʣʝʥ 2,8. ʅʘ ʯʘʩ ʟʙʦʨʫ ʫʨʦʞʘʶ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʜʦʨʽʚʥʶʚʘʣʘ: 

ʢʫʢʫʨʫʜʟʠ ï 70 ʪʠʩ. ʰʪ/ʛʘ, ʘ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 180 ʪʠʩ/ʛʘ. 

ɺʩʽ ʦʙʣʽʢʠ ʽ ʘʥʘʣʽʟʠ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʠʢ 

[2-3]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʩʫʤʽʰʦʢ ʜʦʧʦʤʘʛʘʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʠʣʦʩʥʦʾ 

ʤʘʩʠ ʚ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ.  

ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚʝʛʝʪʘʮʽʾ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʙʫʣʘ ʦʜʥʘʢʦʚʘ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʬʘʢʪʦʨʘʤʠ ʞʠʚʣʝʥʥʷ ʽ ʚʽʜʩʫʪʥʽʩʪʴ 
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ʚʧʣʠʚʫ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʂʦʣʠ ʥʘʩʪʫʧʘʻ ʬʘʟʘ 7 ʣʠʩʪʢʽʚ ʫ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ 

ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʪʦʤʫ ʟʤʽʥʶʻʪʴʩʷ ʚʠʩʦʪʘ ʢʫʣʴʪʫʨʠ ʯʝʨʝʟ ʚʧʣʠʚ ʟʽ ʩʪʦʨʦʥʠ 

ʩʦʾ ʯʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʢʫʢʫʨʫʜʟʠ ʽ ʙʦʙʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʫʤʽʰʦʢ ʟʘʣʝʞʥʦ ʚʽʜ ʩʭʝʤʠ ʩʽʚʙʠ. (2023ʨ.), ʩʤ 

ɺʘʨʽʘʥʪʠ 
ɺʠʩʦʪʘ, ʩʤ 

17.06 27.06 07.07 17.07 27.07 07.08 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 36 77 150 205 217 222 

ʂʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ 

ʦʜʠʥ ʨʷʜ  36/20 77/35 151/75 206/98 218/102 223/105 

ʂʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜ 36/34 75/53 147/104 201/111 212/113 217/113 

ʢʫʢʫʨʫʜʟʘ 1 ʨʷʜ ʽ ʩʦʷ 1 

ʨʷʜ  35/18 75/31 146/66 200/87 211/90 216/93 

ʢʫʢʫʨʫʜʟʘ 1 ʨʷʜ ʽ ʙʦʙʠ 

ʢʦʨʤʦʚʽ 1 ʨʷʜ  35/33 74/51 144/100 198/107 209/109 214/109 

ʇʨʠʤʽʪʢʘ: ʧʝʨʝʜ ʨʠʩʢʦʶ - ʢʫʢʫʨʫʜʟʘ; ʟʘ ʨʠʩʢʦʶ ï ʙʦʙʦʚʠʡ ʢʦʤʧʦʥʝʥʪ 

 

ʉʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ ʨʦʩʪʦʤ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʫʤʽʰʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʩʣʠʥʠ ʩʦʾ ʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʚ ʙʦʨʦʪʴʙʽ ʽʟ ʢʫʢʫʨʫʜʟʦʶ ʟʘ ʢʨʘʱʽ 

ʫʤʦʚʠ ʦʩʚʽʪʣʝʥʥʷ ʟʥʘʯʥʦ ʚʠʪʷʛʫʚʘʣʠʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʧʦʩʽʚʫ ʚ ʦʜʠʥ ʨʷʜʦʢ. ɺ 

ʯʝʨʝʟʨʷʜʥʠʭ ʧʦʩʽʚʘʭ ʢʫʣʴʪʫʨ ʫʤʦʚʠ ʦʩʚʽʪʣʝʥʥʷ ʩʢʣʘʜʘʶʪʴʩʷ ʟʥʘʯʥʦ ʢʨʘʱʝ ʷʢ 

ʜʣʷ ʚʠʩʦʢʦʙʽʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʪʘʢ ʽ ʜʣʷ ʟʣʘʢʦʚʦʛʦ. ʊʦʤʫ ʚʠʩʦʪʘ ʨʦʩʣʠ ʚ 

ʜʘʥʠʭ ʚʘʨʽʘʥʪʘʭ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 93ï109 ʽ 214ï216 ʩʤ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʥʠʞʯʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʩʽʚʫ ï 222 ʩʤ. 

ɿʘ ʚʠʩʽʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʚ ʩʫʤʽʰʮʽ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜ ʚʽʜʤʽʯʘʻʤʦ ʥʝʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʩʽʚʫ, ʧʨʠ ʮʴʦʤʫ ʚ ʘʥʘʣʦʛʽʯʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʟʥʠʞʝʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʥʘ 5 ʩʤ.  

ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʦʩʣʠʥʠ ʩʦʾ ʧʨʦʜʦʚʞʫʚʘʣʠ ʨʦʩʪʠ ʜʦ ʤʦʣʦʯʥʦ 

ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʫ ʟʣʘʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʙʦʙʠ ʢʦʨʤʦʚʽ ʟʥʘʯʥʦ ʨʘʥʽʰʝ 

ʧʨʠʧʠʥʷʣʠ ʨʽʩʪ ʧ ʧʦʯʠʥʘʣʠ ʩʢʠʜʘʪʠ ʣʠʩʪʢʠ ʽ ʜʦʩʪʠʛʘʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʚʤʽʩʪ ʚ 
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ʩʠʣʦʩʥʽʡ ʤʘʩʽ ʟʥʠʞʫʚʘʚʩʷ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʚʘʨʽʘʥʪʫ ʢʫʢʫʨʫʜʟʘ ʟ 

ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʢʣʘʚ 58,6 ʪ/ʛʘ. ɼʝʱʦ ʥʠʞʯʦʶ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʫ ʩʫʤʽʰʢʘʭ 

ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 56,1 ʪ/ʛʘ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʫʚ ʥʠʞʯʠʡ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʘ 1,2 ʪ/ʛʘ ʪʘ ʚʠʱʠʡ ʥʘ 

1,3 ʪ/ʛʘ ʟʘ ʚʘʨʽʘʥʪ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʽ ʩʪʘʥʦʚʠʚ 

57,4 ʪ/ʛʘ 

ʆʪʞʝ, ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʫ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʘ ʧʦʩʽʚʫ ʚ ʦʜʠʥ 

ʨʷʜʦʢ ʥʘ ʪʣʽ N60P30K60 ʩʧʨʠʷʣʦ ʟʥʘʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʚʠʩʦʪʠ ʙʦʙʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʦʨʦʪʴʙʠ ʟʘ ʢʨʘʱʽ ʫʤʦʚʠ ʦʩʚʽʪʣʝʥʥʷ. ɸ ʫ ʚʘʨʽʘʥʪʽ 

ʚʠʩʽʚʘʥʥʷ ʾʾ ʽʟ ʩʦʻʶ ʥʘʡʙʽʣʴʰʠʡ ʟʙʽʨ ʩʠʣʦʩʥʦʾ ʤʘʩʠ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʚ ʢʦʥʪʨʦʣʴ 

ʥʘ 1,2 ʪ/ʛʘ. 
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VETERINARY  SCIENCES 

 

ʋɼʂ 619:616.61:63 

ʌɸʂʊʆʈʀ ʇʆʐʀʈɽʅʅʗ ʋʈʆʃɯʊɯɸɿɯɺ ʋ ɼʈɯɹʅʀʍ ʊɺɸʈʀʅ. 

 

ʂʦʚʘʣʴʦʚʘ ʆ. ʄ. 

ʤʘʛʽʩʪʨ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ, ʘʩʠʩʪʝʥʪ 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ 

çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʂʘʤô̫ ʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɼʦʩʣʽʜʞʝʥʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫʨʦʣʽʪʽʘʟʽʚ ʩʝʨʝʜ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ 

ʪʘ ʦʧʠʩʘʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʤ. ɺʽʥʥʠʮʷ ʪʘ 

ʧʨʠʣʝʛʣʠʭ ʾʾ ʨʝʛʽʦʥʘʭ ʥʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʝʨʚʠʥʥʦʾ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʟʚʽʪʥʦʩʪʽ ʪʘ ʦʩʦʙʠʩʪʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʢʦʪʠ ʪʘ ʩʦʙʘʢʠ ʨʽʟʥʠʭ ʧʦʨʽʜ, ʚʽʢʦʤ ʚʽʜ 2 ʜʦ 8 ʨʦʢʽʚ 

(317 ʛʦʣ.), ʭʚʦʨʠʭ ʥʘ ʩʝʯʦʢʘʤô̫ ʥʫ ʭʚʦʨʦʙʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ 

ʫʨʦʣʽʪʽʘʟʫ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʧʝʨʝʜʥʽʭ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʨʦʩʪʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʥʘ ʥʘʟʚʘʪʠ: ʟʤʽʥʠ ʚ 

ʛʦʜʽʚʣʽ (ʽʥʪʝʥʩʠʚʥʝ ʚʞʠʚʘʥʥʷ ʩʫʭʠʭ ʢʦʨʤʽʚ), ʤʘʣʦʘʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, 

ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ ʪʚʘʨʠʥ, ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʪʠ, ʩʦʙʘʢʠ, ʩʝʯʦʢʘʤʷʥʘ ʭʚʦʨʦʙʘ, ʫʨʦʣʽʪʽʘʟʠ. 

 

ʉʝʯʦʢʘʤ'ʷʥʘ ʭʚʦʨʦʙʘ (ʫʨʦʣʽʪʽʘʟ) ʻ ʜʦʩʪʘʪʥʴʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ 

ʦʨʛʘʥʽʚ ʩʝʯʦʚʦʾ ʩʠʩʪʝʤʠ ʪʚʘʨʠʥ ʪʘ ʣʶʜʝʡ. ʏʘʩʪʽʰʝ ʨʝʻʩʪʨʫʻʪʴʩʷ ʫ ʢʦʪʽʚ, 

ʭʫʪʨʦʚʠʭ ʟʚʽʨʽʚ, ʩʦʙʘʢ, ʞʫʡʥʠʭ ʪʚʘʨʠʥ, ʨʽʜʢʦ ʫ ʢʦʥʝʡ ʪʘ ʩʚʠʥʝʡ. ʎʷ ʧʘʪʦʣʦʛʽʷ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ ʤʘʡʞʝ ʙʫʜʴ-ʷʢʦʛʦ ʚʽʢʫ ʽ ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʘ ʫ 

ʚʽʮʽ ʚʽʜ 1 ʜʦ 6 ʨʦʢʽʚ [1]. 

ɿʘʟʚʠʯʘʡ ʪʚʘʨʠʥʠ, ʷʢʽ ʩʪʨʘʞʜʘʣʠ ʥʘ ʫʨʦʣʽʪʽʘʟ ï ʤʘʣʠ ʥʘʜʤʽʨʥʫ ʤʘʩʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʥʘʜʣʠʰʢʦʚʦʶ 
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ʚʘʛʦʶ ʽ ʛʽʧʦʜʠʥʘʤʽʻʶ. ʋ ʜʦʤʘʰʥʽʭ ʢʦʪʽʚ ʮʷ ʧʘʪʦʣʦʛʽʷ ʬʽʢʩʫʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʟʘ 

ʽʥʰʠʭ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ; ʫ ʥʝʢʘʩʪʨʦʚʘʥʠʭ ʩʝʯʦʢʘʤ'ʷʥʘ ʭʚʦʨʦʙʘ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʨʽʜʰʝ, ʥʽʞ ʫ ʢʘʩʪʨʦʚʘʥʠʭ, ʫ ʷʢʠʭ ʘʢʪʠ ʩʝʯʦʚʠʜʽʣʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʝʥʰʝ, ʱʦ 

ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʢʨʠʩʪʘʣʽʚ [2, 4]. 

ʅʠʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʝʚʦʜʥʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʅ ʩʝʯʽ ʚ ʩʦʙʘʢ ʽ ʢʦʪʽʚ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʨʝʤʝʥʪʽʚ ʚ ʦʨʛʘʥʘʭ ʩʝʯʦʚʠʜʽʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʩʝʯʦʢʘʤôʷʥʦʾ ʭʚʦʨʦʙʠ. ɿʛʽʜʥʦ ʢʦʣʦʾʜʥʦʾ ʪʝʦʨʽʾ, ʘʙʦ ʢʦʣʦʾʜʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʢʨʝʤʝʥʪʽʚ ʚ ʩʝʯʦʚʠʭ ʰʣʷʭʘʭ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʠʡ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʧʨʦʮʝʩ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ 

ʢʦʣʦʾʜʘʤʠ ï ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʤʠ ʙʽʣʢʘʤʠ, ʪʘ ʢʨʠʩʪʘʣʦʾʜʘʤʠ ï ʨʦʟʯʠʥʥʠʤʠ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʩʦʣʷʤʠ ʩʝʯʽ [5]. ɼʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʧʦʷʩʥʠʣʠ, ʱʦ ʚ ʩʝʯʽ 

ʪʚʘʨʠʥʠ, ʭʚʦʨʦʾ ʥʘ ʩʝʯʦʢʘʤôʷʥʫ ʭʚʦʨʦʙʫ, ʤʽʩʪʠʪʴʩʷ ʚ ʦʜʠʥʘʜʮʷʪʴ ʨʘʟʽʚ ʙʽʣʴʰʝ 

ʢʦʣʦʾʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʢʦʣʦʾʜʠ ʩʝʯʽ ʻ 

ʧʨʦʜʫʢʪʘʤʠ ʟʚʠʯʘʡʥʦʛʦ ʨʦʟʧʘʜʫ ʝʧʽʪʝʣʽʷ ʥʠʨʢʦʚʠʭ ʢʘʥʘʣʴʮʽʚ, ʪʦʤʫ ʫʨʘʞʝʥʥʷ ʾʭ 

ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʣʦʾʜʥʠʡ ʩʢʣʘʜ ʩʝʯʽ [2]. 

ʆʩʥʦʚʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʫʨʦʣʽʪʽʘʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʫʨʘʞʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ: ʥʝʩʧʦʢʽʡ, ʙʦʣʶʯʝ ʪʘ ʫʪʨʫʜʥʝʥʝ ʩʝʯʦʚʠʜʽʣʝʥʥʷ ʚ ʥʝʟʚʠʯʥʠʭ ʤʽʩʮʷʭ, 

ʯʘʩʪʝ ʚʠʣʠʟʫʚʘʥʥʷ ʧʨʦʤʝʞʝʥʠ, ʩʪʨʘʥʛʫʨʽʷ, ʽʰʫʨʽʷ, ʥʝʪʨʠʤʘʥʥʷ ʩʝʯʽ, ʛʝʤʘʪʫʨʽʷ, 

ʪʚʘʨʠʥʘ ʧʨʠʡʤʘʻ ʥʝʧʨʠʪʘʤʘʥʥʫ ʧʦʟʫ (ʛʦʨʙʠʪʴʩʷ), ʜʦʚʛʠʡ ʯʘʩ ʟʘʪʨʠʤʫʻʪʴʩʷ ʥʘ 

ʣʦʪʢʫ ʜʣʷ ʪʫʘʣʝʪʫ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʚʽʜʤʽʯʘʪʠʩʷ ʥʝʪʨʠʤʘʥʥʷ ʩʝʯʽ, ʢʦʣʠ 

ʦʜʥʽʻʶ ʯʘʩʪʠʥʦʶ ʢʘʤʽʥʴ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʩʝʯʦʚʦʤʫ ʤʽʭʫʨʽ, ʘ ʽʥʰʦʶ ʚ ʟʘʜʥʽʡ 

ʯʘʩʪʠʥʽ ʫʨʝʪʨʽ [3].  

ʉʫʢʫʧʥʽʩʪʴ ʨʷʜʫ ʬʘʢʪʦʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʪʘʣʴʥʦʩʪʽ 

ʚʽʜ ʩʝʯʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ, ʘ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʨʦʣʽʪʽʘʟʽʚ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ ʨʦʟʨʦʙʣʝʥʽ. ʊʦʤʫ, ʤʝʪʦʶ 

ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʝʯʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ, ʜʘʪʠ 

ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʱʦʜʦ ʚʽʢʦʚʦʾ ʪʘ ʧʦʨʦʜʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʤ. ɺʽʥʥʠʮʷ ʪʘ ʧʨʠʣʝʛʣʠʭ ʾʾ ʨʝʛʽʦʥʘʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʙʘʟʽ ʧʨʠʚʘʪʥʦʾ ʣʽʢʘʨʥʽ ʚʝʪʝʨʠʥʘʨʥʦʾ 

ʤʝʜʠʮʠʥʠ ĂVinVetò ʫ ʤ. ɺʽʥʥʠʮʷ, ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʥʘ ʢʘʬʝʜʨʽ ʥʦʨʤʘʣʴʥʦʾ 
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ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʽ ʬʽʟʽʦʣʦʛʽʾ ʬʘʢʫʣʴʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè.  

ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʢʦʪʠ ʪʘ ʩʦʙʘʢʠ ʨʽʟʥʠʭ ʧʦʨʽʜ, ʚʽʢʦʤ ʚʽʜ 2 ʜʦ 8 

ʨʦʢʽʚ (317 ʛʦʣ.), ʭʚʦʨʠʭ ʥʘ ʩʝʯʦʢʘʤô̫ ʥʫ ʭʚʦʨʦʙʫ. ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʰʠʨʝʥʥʷ ʚʢʘʟʘʥʦʾ ʧʘʪʦʣʦʛʽʡ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʦʢʫʤʝʥʪʠ ʧʝʨʚʠʥʥʦʾ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʟʚʽʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫʨʘʭʦʚʘʥʽ ʦʩʦʙʠʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʝʯʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ ʫ 

ʢʦʪʽʚ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʚʝʪʝʨʠʥʘʨʥʦʾ ʟʚʽʪʥʦʩʪʽ ʢʣʽʥʽʢʠ, ʟʘʧʠʩʽʚ ʚ ʞʫʨʥʘʣʽ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʾ ʧʨʦʛʨʘʤʠ çJetVetè ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʭʚʦʨʠʭ ʪʚʘʨʠʥ, 

ʧʨʠ ʮʴʦʤʫ ʤʠ ʚʨʘʭʦʚʫʚʘʣʠ ʚʽʢʦʚʫ ʪʘ ʧʦʨʦʜʥʫ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʩʝʯʦʢʘʤô̫ ʥʦʾ 

ʭʚʦʨʦʙʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʮʽʢʘʚʠʣʦ ʥʘʩʪʫʧʥʝ: ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ, ʚ 

ʷʢʠʭ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʨʝʻʩʪʨʫʚʘʣʠ ʥʝʟʘʨʘʟʥʽ, ʽʥʬʝʢʮʽʡʥʽ ʪʘ ʧʘʨʘʟʠʪʘʨʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ; ʩʪʨʫʢʪʫʨʘ ʟʘʨʝʻʩʪʨʦʚʘʥʦʾ ʥʝʟʘʨʘʟʥʦʾ ʧʘʪʦʣʦʛʽʾ ʽ ʟʦʢʨʝʤʘ 

ʭʽʨʫʨʛʽʯʥʦʾ, ʚʠʜʦʚʘ, ʚʽʢʦʚʘ, ʧʦʨʦʜʥʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ, ʩʝʟʦʥʥʽʩʪʴ ʧʨʦʷʚʫ ʭʚʦʨʦʙʠ.  

ɼʽʘʛʥʦʩʪʠʢʘ ʥʝʟʘʨʘʟʥʦʾ ʧʘʪʦʣʦʛʽʾ ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʢʣʽʥʽʯʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʠʭ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʩʪʘʜʽʡʥʦʩʪʽ ʾʭ ʧʝʨʝʙʽʛʫ, ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʣʘʙʦʨʘʪʦʨʥʽ (ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ, ʩʝʯʽ 

ʪʦʱʦ), ʩʢʣʘʜʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ (ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ) ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʢʦʧʨʦʣʦʛʽʯʥʠʭ, 

ʩʝʨʦʣʦʛʽʯʥʠʭ) ʡ ʝʧʽʟʦʦʪʠʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʤ. ɺʽʥʥʠʮʷ ʪʘ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ.  

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʠ ʢʨʦʚʽ ʚʽʜʙʠʨʘʣʠ ʽʟ ʩʪʝʛʥʦʚʦʾ ʚʝʥʠ. 

ʇʨʦʙʠ ʩʝʯʽ ʚʽʜʙʠʨʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʪʝʪʝʨʠʟʘʮʽʾ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʘ ʟʘ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʾʾ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʮʠʩʪʦʮʝʥʪʝʟ. 

ʗʢ ʚʠʜʥʦ ʟ ʤʘʣ. 1 ʩʝʯʦʢʘʤô̫ ʥʘ ʭʚʦʨʦʙʘ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʢʦʪʽʚ ï 

84 %, ʘ ʥʽʞ ʫ ʩʦʙʘʢ ï 16 %. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʧʦ ʚʠʜʘʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʨʽʟʥʦʚʠʜʘʤʠ ʚ ʦʩʦʙʣʠʚʦʩʪʷʭ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʢʦʪʽʚ ʪʘ ʩʦʙʘʢ. ʋ 

ʩʦʙʘʢ ʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʥʽʞ ʫ ʢʦʪʽʚ, ʮʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʦʙʘʢʠ 

ʙʽʣʴʰʝ ʯʘʩʫ ʧʨʦʚʦʜʷʪʴ ʥʘ ʚʫʣʠʮʷʭ ʟ ʧʦʩʪʽʡʥʠʤ ʤʦʮʽʦʥʦʤ, ʘ ʢʦʪʠ ʫʪʨʠʤʫʶʪʴʩʷ ʚ 

ʢʚʘʨʪʠʨʘʭ ʽ ʪʦʤʫ ʚ ʥʠʭ ʘʢʪʠʚʥʠʡ ʤʦʮʽʦʥ ʚʽʜʩʫʪʥʽʡ. 
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ʄʘʣ. 1. ɺʠʜʦʚʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʝʯʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ. 

ɼʘʥʽ, ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʤʘʣ.2 ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʝʜ ʭʚʦʨʦʙ ʩʝʯʦʩʪʘʪʝʚʦʾ 

ʩʠʩʪʝʤʠ ʫ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʩʘʤʝ ʩʝʯʦʢʘʤô̫ ʥʘ 

ʭʚʦʨʦʙʘ, ʷʢʘ ʩʢʣʘʜʘʻ 66,3% ʱʦʜʦ ʫʨʦʮʠʩʪʠʪʫ 31%, ʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʞʥʴʦʛʦ 

ʚʽʜʜʽʣʫ ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʩʪʘʥʦʚʣʷʪʴ 17,1%. 

 

ʄʘʣ. 2 ʍʚʦʨʦʙʠ ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ 

 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʚʽʢ ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ ʫ ʷʢʠʭ ʙʫʚ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ ï ʩʝʯʦʢʘʤô̫ ʥʘ ʭʚʦʨʦʙʘ, ʩʢʣʘʚ ʚʽʜ 2 ʜʦ 6 ʨʦʢʽʚ. ɼʘʥʽ ʱʦʜʦ 

ʚʽʢʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʢʦʪʽʚ ʪʘ ʩʦʙʘʢ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʤʘʣ. 3. 
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ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʩʝʯʦʚʠʚʽʜʥʠʭ 

ʰʣʷʭʽʚ 17,1% 

ʩʝʯʦʢʘʤʷʥʘ ʭʚʦʨʦʙʘ 66,3% 
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ʄʘʣ.3. ɺʽʢʦʚʘ ʢʨʠʚʘ ʫʨʦʣʽʪʽʘʟʫ ʫ ʢʦʪʽʚ ʪʘ ʩʦʙʘʢ 

ʄʘʡʞʝ ʢʦʞʝʥ ʭʨʦʥʽʯʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʧʨʦʪʽʢʘʻ ʚ ʦʨʛʘʥʽʟʤʽ ʤʘʻ ʧʝʚʥʫ 

ʩʝʟʦʥʥʽʩʪʴ ʧʨʦʷʚʫ. ʉʝʯʦʢʘʤô̫ ʥʘ ʭʚʦʨʦʙʘ ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ ʮʝ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ 

ʤʘʣ. 3. 

 

ʄʘʣ. 4. ʉʝʟʦʥʥʽʩʪʴ ʧʨʦʷʚʫ ʩʝʯʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ ʫ ʩʦʙʘʢ ʪʘ ʢʦʪʽʚ. 

ʇʽʜʚʠʱʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʣʶʪʠʡ-ʪʨʘʚʝʥʴ ʪʘ ʙʣʠʞʯʝ ʜʦ 

ʦʩʝʥʽ ʩʝʨʧʝʥʴ-ʞʦʚʪʝʥʴ. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʧʨʦʭʦʜʠʪʴ 

ʨʽʟʢʠʡ ʧʽʜʡʦʤ ʛʦʨʤʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʽʥʠ ʚ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ 

0 2 4 6 8 10 12 14

ʂʦʪʠ 

ʉʦʙʘʢʠ 

12 11 10 9 8 7 6
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ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʧʨʦʤʝʥʽʚ ʪʘ ʘʚʽʪʘʤʽʥʦʟ, ʱʦ ʻ ʧʨʠʯʠʥʘʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷ ʧʝʨʝʙʽʛʫ ʭʨʦʥʽʯʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʫʨʦʣʽʪʽʘʟʫ 

ʜʨʽʙʥʠʭ ʪʚʘʨʠʥ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʽʭ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʨʦʩʪʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʥʘ ʥʘʟʚʘʪʠ: ʟʤʽʥʠ ʚ ʛʦʜʽʚʣʽ 

(ʽʥʪʝʥʩʠʚʥʝ ʚʞʠʚʘʥʥʷ ʩʫʭʠʭ ʢʦʨʤʽʚ), ʤʘʣʦʘʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʛʝʥʝʪʠʯʥʘ 

ʩʭʠʣʴʥʽʩʪʴ ʪʚʘʨʠʥ, ʟʘʚʝʟʝʥʥʷ ʥʦʚʠʭ ʧʦʨʽʜ, ʧʦʛʘʥʦ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʥʘʰʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ. 
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BIOLOGICAL  SCIENCES 

 

ɻɸʄɽʊʆʇɸʊɯɰ. ɹʃɸʉʊʆʇɸʊɯɰ. ɽʄɹʈɯʆʇɸʊɯɰ 

 

ɹʫʨʢʦʚʩʴʢʠʡ ɺʦʣʦʜʠʤʠʨ ɺʽʪʘʣʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʇʦʛʦʨʽʣʘ ɯʨʠʥʘ ʆʣʝʛʽʚʥʘ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʄʝʪʘ: ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʧʦʥʷʪʪʷʤʠ: çʛʘʤʝʪʦʧʘʪʽʷè, çʙʣʘʩʪʦʧʘʪʽʷè, 

çʝʤʙʨʽʦʧʘʪʽʷè. ʆʧʠʩʘʪʠ ʾʭ ʝʪʽʦʣʦʛʽʶ, ʧʘʪʦʛʝʥʝʟ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʨʝʥʘʪʘʣʴʥʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʻ ʚʽʜ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ ʟʠʛʦʪʠ ʜʦ ʧʦʣʦʛʽʚ. 

ɿʘʟʚʠʯʘʡ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 9 ʢʘʣʝʥʜʘʨʥʠʭ ʤʽʩʷʮʽʚ, ʪʦʙʪʦ 40 ʪʠʞʥʽʚ 

(280 ʜʥʽʚ). ʇʨʝʥʘʪʘʣʴʥʠʡ ʧʝʨʽʦʜ ʫ ʙʽʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʪʘʢʦʞ ʤʘʻ ʥʘʟʚʫ 

ʢʽʤʘʪʦʛʝʥʝʟ, ʘ ʧʨʦʮʝʩ ʜʦʟʨʽʚʘʥʥʷ ʛʘʤʝʪ ʚ ʦʨʛʘʥʽʟʤʽ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ 

ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʧʨʦʛʝʥʝʟ. ʇʽʜ ʯʘʩ ʧʨʦʛʝʥʝʟʫ ʪʘ ʢʽʤʘʪʦʛʝʥʝʟʫ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 

ʧʘʪʦʛʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʛʘʤʝʪʦʧʘʪʽʷʤʠ ʽ ʢʽʤʘʪʦʧʘʪʽʷʤʠ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɻʘʤʝʪʦʧʘʪʽʷʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʟʠʚʘʶʪʴ ʧʘʪʦʣʦʛʽʾ ʛʘʤʝʪ [1]. ɼʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʷʡʮʝʢʣʽʪʠʥʠ ʪʘ ʩʧʝʨʤʘʪʦʟʦʾʜʘ ʧʽʜ ʯʘʩ ʦʚʦʛʝʥʝʟʫ ʽ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʫ ʚʽʜʧʦʚʽʜʥʦ. 

ʂʽʤʘʪʦʧʘʪʽʾ ʧʨʠʡʥʷʪʦ ʧʽʜʨʦʟʜʽʣʷʪʠ ʥʘ 4 ʪʠʧʠ: ʙʣʘʩʪʦʧʘʪʽʾ, ʝʤʙʨʽʦʧʘʪʽʾ, 

ʨʘʥʥʽ ʬʝʪʦʧʘʪʽʾ, ʧʽʟʥʽ ʬʝʪʦʧʘʪʽʾ [2]. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʪʘ ʤʝʜʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʛʘʤʝʪʦʧʘʪʽʾ, ʙʣʘʩʪʦʧʘʪʽʾ ʪʘ 

ʝʤʙʨʽʦʧʘʪʽʾ. ʎʝʡ ʬʘʢʪ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʚ ʟʘʟʥʘʯʝʥʽ ʧʝʨʽʦʜʠ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝʩʫʪʴ ʟʘ 

ʩʦʙʦʶ ʩʝʨʡʦʟʥʽ ʚʘʜʠ ʪʘ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ 
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ʧʦʜʘʣʴʰʝ ʽʩʥʫʚʘʥʥʷ ʧʣʦʜʘ ʚ ʮʽʣʦʤʫ. 

ʊʘʢ, ʤʫʪʘʮʽʾ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʙʣʘʩʪʦʧʘʪʽʾ ʤʘʪʠʤʫʪʴ ʙʽʣʴʰ 

ʩʝʨʡʦʟʥʠʡ ʚʧʣʠʚ, ʥʽʞ ʤʫʪʘʮʽʾ, ʷʢʽ ʚʠʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʟʥʴʦʾ ʬʝʪʦʧʘʪʽʾ [4]. 

ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʤʫ, ʱʦ ʬʝʪʦʧʘʪʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷ 

ʧʝʨʝʜʫʩʽʤ ʪʢʘʥʠʥʥʠʭ ʚʘʜ, ʪʦʜʽ ʷʢ ʙʣʘʩʪʦʧʘʪʽʾ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʘʜʘʤʠ ʮʽʣʠʭ ʦʨʛʘʥʽʚ ʘʙʦ ʮʽʣʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ [3]. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʘʤʝʪʦʧʘʪʽʷ, ʙʣʘʩʪʦʧʘʪʽʷ, ʝʤʙʨʽʦʧʘʪʽʷ, ʢʽʤʘʪʦʧʘʪʽʷ, 

ʬʝʪʦʧʘʪʽʷ, ʧʨʝʥʘʪʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ, ʧʘʪʦʣʦʛʽʾ, ʚʘʜʠ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ. 

ʇʨʦʥʝʟʝʟʫ ï ʫʪʚʦʨʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʪʘ ʜʦʟʨʽʚʘʥʥʷ ʩʪʘʪʝʚʠʭ ʢʣʽʪʠʥ, ʧʽʜ ʯʘʩ 

ʷʢʦʛʦ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʛʘʤʝʪʦʧʘʪʽʾ ï ʧʘʪʦʣʦʛʽʾ, ʱʦ ʤʘʶʪʴ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʠʡ 

ʚʧʣʠʚ ʥʘ ʧʦʜʘʣʴʰʽ ʨʦʟʚʠʪʦʢ ʪʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʧʣʦʜʫ. 

ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʛʘʤʝʪʦʧʘʪʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʰʢʦʜʞʝʥʥʷ ʯʦʣʦʚʽʯʠʭ ʪʘ 

ʞʽʥʦʯʠʭ ʛʘʤʝʪ. ʇʘʪʦʣʦʛʽʾ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʤʝʭʘʥʽʟʤʠ. 

ʇʦʯʠʥʘʶʯʠ ʚʽʜ ʤʫʪʘʮʽʾ ʛʝʥʽʚ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʜʢʦʚʠʭ ʭʚʦʨʦʙ ʽ 

ʩʧʘʜʢʦʚʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ, ʟʘʢʽʥʯʫʶʯʠ ʭʨʦʤʦʩʦʤʥʠʤʠ ʘʙʝʨʘʮʽʷʤʠ ʪʘ ʛʝʥʦʤʥʠʤʠ 

ʤʫʪʘʮʽʷʤʠ. ɺʩʽ ʮʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʟʘʟʚʠʯʘʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʘʤʦʚʽʣʴʥʦʛʦ 

ʘʙʦʨʪʫ ʘʙʦ ʚʘʞʢʦʾ ʭʨʦʤʦʩʦʤʥʦʾ ʭʚʦʨʦʙʠ, ʷʢʽ ʤʘʪʠʤʝ ʩʝʨʡʦʟʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʦʜʘʣʴʰʫ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ [5]. 

ʄʦʨʬʦʣʦʛʽʯʥʦ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʷʜʨʘ ʛʘʤʝʪʠ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʟʤʽʥʠ 

ʛʝʥʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ɿʤʽʥʠ ʛʝʥʽʚ ʘʙʦ ʾʭ ʤʫʪʘʮʽʾ ʚ ʧʦʜʘʣʴʰʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʘʢʨʽʧʣʝʥʥʷ ʮʠʭ ʟʤʽʥ ʽ ʧʝʨʝʜʘʯʽ ʾʭ ʥʘʩʪʫʧʥʠʤ ʢʣʽʪʠʥʥʠʤ ʛʝʥʝʨʘʮʽʷʤ. 

ʉʝʨʝʜ ʛʝʥʥʠʭ ʽ ʭʨʦʤʦʩʦʤʥʠʭ ʭʚʦʨʦʙ ʨʦʟʨʽʟʥʷʶʪʴ ʧʦʚʥʽ ʽ ʤʦʟʘʾʯʥʽ ʬʦʨʤʠ. 

ʇʦʚʥʽ ʬʦʨʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʜʝʬʝʢʪʫ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ 

ʚʩʽʭ ʢʣʽʪʠʥʘʭ ʦʨʛʘʥʽʟʤʫ. ʄʦʟʘʾʯʥʘ ʬʦʨʤʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʨʘʞʝʥʥʷʤ 

ʩʧʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʣʠʰʝ ʚ ʜʝʷʢʽʡ ʯʘʩʪʠʥʽ ʢʣʽʪʠʥ.  

ʇʨʦʪʷʛʦʤ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 

ʙʣʘʩʪʦʧʘʪʽʾ - ʚʠʜ ʢʽʤʘʪʦʧʘʪʽʾ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʘʪʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘ 

ʩʪʘʜʽʾ ʙʣʘʩʪʫʣʠ (ʙʣʘʩʪʦʮʠʩʪʠ). 

ɺʠʥʠʢʘʶʪʴ ʙʣʘʩʪʦʧʘʪʽʾ ʟʘʟʚʠʯʘʡ ʚ ʧʝʨʽʦʜ ʜʨʦʙʣʝʥʥʷ ʚ ʧʝʨʰʽ 15 ʜʥʽʚ ʟ 

ʤʦʤʝʥʪʫ ʟʘʧʣʽʜʥʝʥʥʷ [6]. 
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ʇʨʠʯʠʥʘʤʠ ʙʣʘʩʪʦʧʘʪʽʾ ʟʘʟʚʠʯʘʡ ʻ ʭʨʦʤʦʩʦʤʥʽ ʘʙʝʨʘʮʽʾ, ʱʦ ʧʦʻʜʥʘʥʽ ʽʟ 

ʚʧʣʠʚʘʤʠ ʩʝʨʝʜʦʚʠʱʘ (ʝʥʜʦʢʨʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʪʝʨʽ, ʛʽʧʦʢʩʽʷ ʪʦʱʦ). 

ʇʘʪʦʛʝʥʝʟ ʪʘ ʨʦʟʚʠʪʦʢ ʚʘʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʫʨʘʞʝʥʥʷ ʙʣʘʩʪʫʣʠ. 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʣʘʩʪʦʧʘʪʽʡ ʻ ʨʽʟʥʦʤʘʥʽʪʥʦʶ.  

ʉʝʨʝʜ ʥʠʭ: ʧʦʨʫʰʝʥʥʷ ʽʤʧʣʘʥʪʘʮʽʾ ʙʣʘʩʪʦʮʠʩʪʠ (ʝʢʪʦʧʽʯʥʘ ʚʘʛʽʪʥʽʩʪʴ), 

ʧʦʚʝʨʭʥʝʚʘ ʘʙʦ ʥʘʜʪʦ ʛʣʠʙʦʢʘ ʽʤʧʣʘʥʪʘʮʽʷ ʙʣʘʩʪʫʣʠ ʚ ʝʥʜʦʤʝʪʨʽʡ, ʧʦʨʫʰʝʥʥʷ 

ʦʨʽʻʥʪʘʮʽʾ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʥʜʦʤʝʪʨʽʶ, ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʚʩʴʦʛʦ 

ʝʤʙʨʽʦʥʘ, ʜʝʷʢʽ ʧʦʦʜʠʥʦʢʽ ʚʘʜʠ, ʜʚʽʡʥʠʢʦʚʽ ʢʘʣʽʮʪʚʘ ʽ ʘʧʣʘʟʽʷ ʘʙʦ ʛʽʧʦʧʣʘʟʽʷ 

ʘʤʥʽʦʥʫ, ʘʤʥʽʦʪʠʯʥʦʾ ʥʽʞʢʠ, ʞʦʚʪʢʦʚʦʛʦ ʤʽʰʢʘ [3]. 

ɺ ʧʝʨʝʣʽʢʫ ʥʘʚʝʜʝʥʦ ʜʝʷʢʽ ʚʨʦʜʞʝʥʽ ʚʠʜʠ ʨʦʟʚʠʪʢʫ ʧʨʠ ʙʣʘʩʪʦʧʘʪʽʷʭ: 

ʧʫʩʪʽ ʟʘʨʦʜʢʦʚʽ ʤʽʰʢʠ ï ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʘʧʣʘʟʽʾ ʘʙʦ ʨʘʥʥʴʦʾ ʟʘʛʠʙʝʣʽ 

ʝʤʙʨʽʦʙʣʘʩʪʘ ʟ ʥʘʩʪʫʧʥʦʶ ʡʦʛʦ ʨʝʟʦʨʙʮʽʻʶ; ʛʽʧʦʧʣʘʟʽʷ ʪʘ ʘʧʣʘʟʽʷ 

ʧʦʟʘʟʘʨʦʜʢʦʚʠʭ ʦʨʛʘʥʽʚ (ʘʤʥʽʦʥʫ, ʘʤʥʽʦʪʠʯʥʦʾ ʥʽʞʢʠ, ʞʦʚʪʦʯʥʦʛʦ ʤʽʰʢʘ); 

ʜʚʽʡʥʠʢʦʚʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ï ʩʠʤʝʪʨʠʯʥʘ ʽ ʘʩʠʤʝʪʨʠʯʥʘ ʜʚʽʡʥʷ; 

ʜʠʧʣʦʧʘʛʫʩ - ʟʨʦʱʝʥʘ ʩʠʤʝʪʨʠʯʥʘ ʜʚʽʡʥʷ; ʛʝʪʝʨʦʧʘʛʫʩ ï ʟʨʦʱʝʥʘ ʥʝʩʠʤʝʪʨʠʯʥʘ 

ʜʚʽʡʥʷ, ʜʝ ʥʝʜʦʨʦʟʚʠʥʝʥʠʡ ʙʣʠʟʥʶʢ ʤʘʻ ʥʘʟʚʫ çʧʘʨʘʟʠʪè. 

ɽʤʙʨʽʦʧʘʪʽʷ ï ʚʠʜ ʢʽʤʘʪʦʧʘʪʽʡ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟ 16-ʛʦ ʧʦ 75-ʠʡ ʜʝʥʴ 

ʚʘʛʽʪʥʦʩʪʽ ʚʢʣʶʯʥʦ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʧʦʚʥʽʩʪʶ ʟʘʚʝʨʰʫʻʪʴʩʷ ʟʘʢʣʘʜʘʥʥʷ 

ʚʩʽʭ ʦʨʛʘʥʽʚ ʧʣʦʜʫ (ʦʨʛʘʥʦʛʝʥʝʟ) ʽ ʬʦʨʤʫʚʘʥʥʷ ʘʤʥʽʦʥʘ ʪʘ ʭʦʨʽʦʥʘ [1]. 

ʆʩʥʦʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʝʤʙʨʽʦʧʘʪʽʡ ʻ ʚʨʦʜʞʝʥʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʚ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʠʢʣʘʜʽʚ ʝʤʙʨʽʦʧʘʪʽʡ ʻ ʘʣʢʦʛʦʣʴʥʘ 

ʝʤʙʨʽʦʧʘʪʽʷ, ʱʦ ʚʽʜʦʤʘ ʧʽʜ ʥʘʟʚʦʶ çʘʣʢʦʛʦʣʴʥʠʡ ʩʠʥʜʨʦʤ ʧʣʦʜʘè, ʷʢʠʡ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ. 

ɽʤʙʨʽʦʧʘʪʽʾ ʤʘʶʪʴ ʙʽʣʴʰ ʨʦʟʰʠʨʝʥʫ ʪʘ ʩʢʣʘʜʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʥʽʞ 

ʧʦʧʝʨʝʜʥʴʦ ʟʘʟʥʘʯʝʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʣʦʜʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ 

ʤʦʤʝʥʪ ʤʦʞʣʠʚʦʩʪʽ ʧʦʷʚʠ ʝʤʙʨʽʦʧʘʪʽʡ ʚ ʝʤʙʨʽʦʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʦʨʛʘʥʠ ʪʘ 

ʩʢʣʘʜʥʽ ʪʢʘʥʠʥʥʽ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʟʙʽʣʴʰʫʻ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ 

ʫʪʚʦʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʤʫʪʘʮʽʡ, ʫʰʢʦʜʞʝʥʴ ʪʦʱʦ). 

ʂʣʘʩʠʬʽʢʫʶʪʴ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʚ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧ'ʷʪʴʤʘ ʦʩʥʦʚʥʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ. 
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 ɽʪʽʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. ɽʪʽʦʣʦʛʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʠʨʦʜʫ ʚʠʥʠʢʥʝʥʥʷ 

ʪʠʭ, ʯʠ ʽʥʰʠʭ ʚʘʜ. ɼʞʝʨʝʣʘ ʚʠʥʠʢʥʝʥʥʷ ʝʤʙʨʽʦʧʘʪʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʠʤʠ: 

ʩʧʘʜʢʦʚʽ ʜʝʬʝʢʪʠ ʛʝʥʽʚ, ʘʥʦʤʘʣʽʾ ʭʨʦʤʦʩʦʤ ʘʙʦ ʛʝʥʦʤʘ ʫ ʮʽʣʦʤʫ; ʚʧʣʠʚ 

ʪʝʨʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ (ʽʦʥʽʟʫʶʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʷʞʽ 

ʉʠʤʦʥʘʨʘ); ʚʧʣʠʚ ʪʝʨʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ (ʘʣʢʦʛʦʣʴʥʘ ʽ 

ʪʘʣʽʜʦʤʽʜʥʘ ʝʤʙʨʽʦʧʘʪʽʾ); ʚʧʣʠʚ ʽʥʬʝʢʮʽʡʥʠʭ ʪʝʨʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

(ʨʫʙʝʦʣʷʨʥʘ ʽ ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩʥʘ ʝʤʙʨʽʦʧʘʪʽʾ); ʪʷʞʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʪʝʨʽ 

(ʜʽʘʙʝʪʠʯʥʘ ʽ ʪʠʨʝʦʪʦʢʩʠʯʥʘ ʝʤʙʨʽʦʧʘʪʽʾ). 

ʊʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. ʇʦʪʨʘʧʠʪʠ ʧʽʜ ʚʧʣʠʚ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʚʩʽ ʦʨʛʘʥʠ ʪʘ ʾʭ ʩʠʩʪʝʤʠ, ʦʜʥʘʢ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʘʥʦʤʘʣʽʷʤʠ 

ʻ ʚʘʜʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ ʯʝʨʝʟ ʪʝ, ʱʦ ʜʣʷ ʮʠʭ 

ʦʨʛʘʥʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʪʨʠʚʘʣʠʡ ʪʝʨʘʪʦʛʝʥʥʠʡ ʪʝʨʤʽʥʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 

ʊʝʨʘʪʦʛʝʥʥʠʡ ʪʝʨʤʽʥʘʮʽʡʥʠʡ ʧʝʨʽʦʜ - ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʧʨʦʪʷʛʦʤ 

ʢʽʤʘʪʦʛʝʥʝʟʫ, ʫʧʨʦʜʦʚʞ ʷʢʦʛʦ ʪʝʨʘʪʦʛʝʥʥʠʡ ʬʘʢʪʦʨ ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʫ. 

ʂʽʣʴʢʽʩʪʴ ʚʘʜ. ʋʨʘʞʝʥʥʶ ʤʦʞʝ ʧʽʜʜʘʚʘʪʠʩʴ ʷʢ ʦʜʠʥ ʦʨʛʘʥ ʽ ʩʠʩʪʝʤʘ 

ʦʨʛʘʥʽʚ, ʪʘʢ ʽ ʜʝʢʽʣʴʢʘ ʩʠʩʪʝʤ ʦʨʛʘʥʽʚ. 

ʄʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ. ɯʩʥʫʶʪʴ ʧʝʨʚʠʥʥʠʡ (ʚʥʘʩʣʽʜʦʢ ʪʝʨʘʪʦʛʝʥʥʦʛʦ 

ʬʘʢʪʦʨʫ) ʪʘ ʚʪʦʨʠʥʥʠʡ (ʚʥʘʩʣʽʜʦʢ ʧʝʨʚʠʥʥʦʛʦ) ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʧʘʪʽʡ. 

ʍʘʨʘʢʪʝʨ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ɼʦ ʭʘʨʘʢʪʝʨʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʚʽʜʥʦʩʷʪʴ ʯʠʩʣʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʚʘʜ. ʉʝʨʝʜ ʥʠʭ: ʘʛʝʥʝʟʽʷ/ʘʧʣʘʟʽʷ ð ʚʨʦʜʞʝʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʨʛʘʥʫ; ʟʤʽʥʘ ʨʦʟʤʽʨʫ ʦʨʛʘʥʽʚ; ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʦʨʛʘʥʽʚ; ʘʥʦʤʘʣʽʾ 

ʨʦʟʪʘʰʫʚʘʥʥʷ; ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʢʘʥʘʣʽʚ ʽ ʧʨʠʨʦʜʥʠʭ ʦʪʚʦʨʽʚ; ʥʝʨʦʟʜʽʣʝʥʥʷ ʘʙʦ 

çʟʣʠʪʪʷè ʦʨʛʘʥʽʚ; ʚʨʦʜʞʝʥʘ ʜʠʩʭʨʦʥʽʷ ð ʧʦʨʫʰʝʥʥʷ ʪʝʤʧʽʚ ʜʦʟʨʽʚʘʥʥʷ ʦʨʛʘʥʽʚ ʽ 

ʪʢʘʥʠʥ [4, 3]. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʚ ʧʨʦʮʝʩʽ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʫʪʘʮʽʾ ʪʘ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ɹʫʣʦ ʦʧʠʩʘʥʦ ʤʝʭʘʥʽʟʤʠ 

ʚʠʥʠʢʥʝʥʥʷ, ʝʪʽʦʣʦʛʽʶ ʪʘ ʧʘʪʦʛʝʥʝʟ ʛʘʤʝʪʦʧʘʪʽʡ, ʙʣʘʩʪʦʧʘʪʽʡ ʪʘ ʝʤʙʨʽʦʧʘʪʽʡ. 

ɼʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʝʨʝʙʽʛʫ ʜʘʥʠʭ 

ʧʘʪʦʣʦʛʽʡ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʜʦʟʚʦʣʠʪʴ ʟʘʧʦʙʽʛʘʪʠ ʫʩʢʣʘʜʥʝʥʥʷʤ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ, 
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ʧʦʷʚʽ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʪʘ ʥʘʙʘʛʘʪʦ ʟʤʝʥʰʠʪʴ ʨʠʟʠʢ ʚʠʢʠʜʥʽʚ ʪʘ ʧʝʨʝʜʯʘʩʥʦʾ 

ʩʤʝʨʪʽ ʝʤʙʨʽʦʥʘ. 
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ɽʂʆʃʆɻɯʏʅɸ ʌɯʃʆʉʆʌɯʗ ʊɸ ɰɰ ʈʆʃʔ ʋ ʌʆʈʄʋɺɸʅʅɯ 

ɽʂʆʃʆɻɯʏʅʆɰ ʉɺɯɼʆʄʆʉʊɯ ɺ ʆʉɺɯʊʅʔʆʄʋ ʇʈʆʎɽʉɯ: 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ʊɸ ʇɽɼɸɻʆɻɯʏʅʆɰ ʄɸʁʉʊɽʈʅʆʉʊɯ 

 

ɿʘʚʦʜʥʽʡ ʊʝʪʷʥʘ ɺʘʣʝʨʽʾʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɼʨʦʟʜʦʚ ʆʣʝʢʩʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ 

ʏʘʷʣʦ ɺʘʣʝʥʪʠʥʘ ʗʢʽʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ʂʦʣʝʜʞ ʭʦʨʝʦʛʨʘʬʽʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ 

çʂʠʾʚʩʴʢʘ ʤʫʥʽʮʠʧʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʪʘʥʮʶ 

ʽʤʝʥʽ ʉʝʨʞʘ ʃʠʬʘʨʷè, ʤ. ʂʠʾʚ 

 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ ʻ ʙʝʟʧʝʢʘ 

ʢʫʣʴʪʫʨʥʦ-ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ. ɼʠʩʢʫʩʽʾ ʱʦʜʦ ʾʾ 

ʚʠʨʽʰʝʥʥʷ ʚʝʜʫʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʢʦʣʘʭ ʥʘʫʢʦʚʮʽʚ, ʦʜʥʘʢ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʥʘʣʝʞʠʪʴ ʩʧʝʮʽʘʣʽʩʪʘʤ ʟ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʬʽʣʦʩʦʬʽʾ. ʉʘʤʝ ʮʝʡ ʥʘʧʨʷʤ 

ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʘʚʠʣ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʘ ʟʚʘʞʝʥʠʭ ʨʽʰʝʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʦʭʦʨʦʥʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʚʽʪʥʽ ʽʥʽʮʽʘʪʠʚʠ ʚ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚʽʜʢʨʠʪʽ ʜʣʷ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʦʾ ʬʽʣʦʩʦʬʽʾ [3]. ʊʦʤʫ ʦʯʝʚʠʜʥʦʶ ʩʪʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʧʦʚʥʝʥʥʷ ʦʩʚʽʪʥʽʭ ʩʪʨʘʪʝʛʽʡ ʽ ʧʨʦʛʨʘʤ ʬʽʣʦʩʦʬʩʴʢʠʤ 

ʢʦʥʪʝʢʩʪʦʤ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʚʠʨʘʞʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʥʥʦʩʪʝʡ ʽ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʥʦʨʤ ʧʦʚʝʜʽʥʢʠ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʨʦʣʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʬʽʣʦʩʦʬʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʩʫʯʘʩʥʠʭ ʬʦʨʤ ʧʝʜʘʛʦʛʽʯʥʦʾ ʨʦʙʦʪʠ ʫ ʮʽʡ ʛʘʣʫʟʽ ʦʩʚʽʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɽʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ ï ʮʝ ʦʜʥʘ ʟ ʬʦʨʤ ʩʫʩʧʽʣʴʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʪʘ ʢʦʣʝʢʪʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʥʝʨʦʟʨʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ, ʟʘʣʝʞʥʽʩʪʴ ʜʦʙʨʦʙʫʪʫ 
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ʣʶʜʝʡ ʚʽʜ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʚʽʜʥʦʩʥʦʾ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʜʦʚʢʽʣʣʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɽʢʦʣʦʛʽʯʥʫ ʩʚʽʜʦʤʽʩʪʴ 

ʥʘʨʘʟʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ ʽʟ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʩʚʽʪʦʛʣʷʜʫ. ʎʝ ʦʙʫʤʦʚʠʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺ ʨʦʙʦʪʽ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʩʦʮʽʘʣʴʥʦ-ʬʽʣʦʩʦʬʩʴʢʦʾ 

ʪʝʦʨʽʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʧʽʟʥʘʥʥʷ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʭ ʧʦʥʷʪʴ, ʢʘʪʝʛʦʨʽʡ, ʟʘʢʦʥʽʚ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʣʶʯʦʚʽ ʪʘ ʥʝʦʙʭʽʜʥʽ ʩʪʦʨʦʥʠ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ, ʡʦʛʦ 

ʽʩʪʦʨʠʯʥʠʡ ʨʦʟʚʠʪʦʢ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʻ ʚʠʤʦʛʘ ʚʠʭʦʜʠʪʠ ʚ ʧʽʟʥʘʥʥʽ ʟ ʧʨʠʥʮʠʧʫ 

ʨʦʟʚʠʪʢʫ, ʦʩʢʽʣʴʢʠ ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ, ʤʘʶʯʠ ʜʽʘʣʝʢʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʥʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʭʦʯʘ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʾʾ ʝʣʝʤʝʥʪʽʚ ʤʘʻ ʚʽʜʥʦʩʥʫ 

ʩʪʽʡʢʽʩʪʴ. ʈʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʦʟʥʘʯʘʻ ʧʦʷʚʫ ʷʢʽʩʥʠʭ ʟʤʽʥ, ʥʦʚʠʭ 

ʬʦʨʤ ʡʦʛʦ ʙʫʪʪʷ (ʽʥʥʦʚʘʮʽʡ ʪʘ ʥʦʚʦʚʚʝʜʝʥʴ), ʘ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʡʦʛʦ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʟʚ'ʷʟʢʽʚ.  

ʅʘʡʙʽʣʴʰ ʦʧʨʘʮʴʦʚʘʥʠʤ ʧʠʪʘʥʥʷʤ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ ʻ 

ʢʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʚ ʷʢʽʡ ʧʨʦʛʦʣʦʰʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʮʽʣʽ: ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʩʬʝʨʠ ʪʘ ʚʠʞʠʚʘʥʥʷ ʣʶʜʩʪʚʘ. ʇʨʠʥʮʠʧʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʬʫʪʫʨʦʣʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʝʨʝʜ ʨʽʟʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʨʝʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʥʘ ʤʘʡʙʫʪʥʻ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʘʢʩʽʦʣʦʛʽʯʥʠʡ 

ʧʽʜʭʽʜ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʘʻ ʮʽʥʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʨʘʛʥʝʥʥʷ 

ʜʦʩʷʛʪʠ ʛʘʨʤʦʥʽʾ ʫ ʩʠʩʪʝʤʽ çʣʶʜʠʥʘ ð ʧʨʠʨʦʜʘè, ʱʦ ʬʦʨʤʫʻ ʪʝʥʜʝʥʮʽʾ 

ʢʫʣʴʪʫʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. 

ʊʘʢʦʞ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʚʨʘʭʫʚʘʥʥʷ ʜʦʨʦʙʢʫ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ: ʬʽʣʦʩʦʬʽʾ, ʽʩʪʦʨʽʾ, ʛʝʦʛʨʘʬʽʾ, ʧʩʠʭʦʣʦʛʽʾ, 

ʢʫʣʴʪʫʨʦʣʦʛʽʾ, ʩʦʮʽʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ ʪʦʱʦ. ʎʝ ʦʙʫʤʦʚʠʣʦ ʟʚʝʨʥʝʥʥʷ ʜʦ 

ʩʦʮʽʦʣʦʛʽʯʥʠʭ, ʝʪʥʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʙʣʝʤʘ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʧʨʠʨʦʜʠ, 

ʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʾʾ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ, ʩʧʨʦʙʘ ʩʪʚʦʨʝʥʥʷ 
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ʛʘʨʤʦʥʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʞʠʚʝ ʚ ʻʜʥʦʩʪʽ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, 

ʭʚʠʣʶʚʘʣʘ ʽ ʧʨʦʜʦʚʞʫʻ ʭʚʠʣʶʚʘʪʠ ʣʶʜʩʪʚʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ. 

ʆʙʨʘʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʟʥʘʡʰʣʘ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʧʨʘʮʷʭ ʚʽʜʦʤʠʭ ʤʠʩʣʠʪʝʣʽʚ: 

ʇʽʬʘʛʦʨʘ, ɻʝʨʘʢʣʽʪʘ, ʉʝʥʝʢʠ, ɸʚʛʫʩʪʠʥʘ, ʂʘʥʪʘ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. ʄʦʞʥʘ 

ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ ʾʾ ʦʧʨʘʮʶʚʘʥʥʷ ʫ ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʨʝʣʽʛʽʡʥʠʭ ʢʦʥʮʝʧʮʽʷʭ, 

ʽʜʝʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʢʪʨʠʥʘʭ. 

ɺ ʩʫʯʘʩʥʽʡ ʥʘʫʮʽ ʮʽʣʽʩʥʝ ʚʠʚʯʝʥʥʷ ʦʟʥʘʯʝʥʠʭ ʧʠʪʘʥʴ ʚʝʜʝʪʴʩʷ ʫ ʨʘʤʢʘʭ 

ʪʘʢʦʛʦ ʨʦʟʜʽʣʫ ʬʽʣʦʩʦʬʩʴʢʦʛʦ ʟʥʘʥʥʷ, ʷʢ ʝʢʦʣʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ. ʎʝʡ ʥʘʫʢʦʚʠʡ 

ʥʘʧʨʷʤ ʥʘʮʽʣʝʥʠʡ ʥʘ ʧʽʟʥʘʥʥʷ ʪʘ ʦʩʤʠʩʣʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʮʽʣʦʤʫ, ʚʠʷʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʨʦʟʫʤʽʥʥʷ ʤʽʩʮʷ ʣʶʜʠʥʠ ʫ ʩʚʽʪʽ. 

ɽʢʦʣʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʛʘʣʫʟʴ ʥʘʫʢʠ ʩʬʦʨʤʫʚʘʣʘʩʷ ʜʦʩʠʪʴ ʥʝʜʘʚʥʦ, 

ʫ XX ʩʪ. ɺʦʥʘ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʘʢ ʟʚʘʥʦʶ ʛʣʠʙʠʥʥʦʶ ʝʢʦʣʦʛʽʻʶ (Deep 

Ecology), ʨʦʟʨʦʙʣʝʥʦʶ ʥʦʨʚʝʟʴʢʠʤ ʬʽʣʦʩʦʬʦʤ ɸ. ʅʝʩʩʦʤ [3] ʪʘ ʬʨʘʥʮʫʟʴʢʠʤ 

ʧʩʠʭʦʘʥʘʣʽʪʠʢʦʤ ʪʘ ʬʽʣʦʩʦʬʦʤ ʌ. ɻʚʘʪʪʘʨʽ [1]. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʪʝʨʤʽʥ 

çʝʢʦʬʽʣʦʩʦʬʽʷè (çʝʢʦʩʦʬʽʷè) ʙʫʚ ʫʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ɸ. ʅʝʩʩʦʤ ʫ 1973 ʨ., 

ʷʢʠʡ ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ ʥʘʧʨʷʤʠ ʽʥʪʝʨʝʩʽʚ ʝʢʦʩʦʬʽʾ ʻ ʚʘʨʽʘʪʠʚʥʠʤʠ ʽ ʚʢʣʶʯʘʶʪʴ 

ʥʝ ʣʠʰʝ ʬʘʢʪʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʨʝʩʫʨʩʠ, ʥʘʩʝʣʝʥʥʷ, ʘ ʡ ʮʽʥʥʽʩʥʽ ʧʨʽʦʨʠʪʝʪʠ [1].  

ʋ 1980 ʨʨ. ʩʢʣʘʜʘʻʪʴʩʷ ʨʦʟʫʤʽʥʥʷ ʧʨʝʜʤʝʪʘ ʝʢʦʬʽʣʦʩʦʬʽʾ ʷʢ ʢʦʤʧʣʝʢʩʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʬʽʣʦʩʦʬʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʟʘʻʤʦʜʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʨʠʨʦʜʠ. ɺ ʩʚʦʶ 

ʯʝʨʛʫ, ʌ. ɻʚʘʪʪʘʨʽ ʫ 1990 ʨʨ. ʨʦʟʨʦʙʠʚ ʩʚʽʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʫʤʽʥʥʷ ʝʢʦʬʽʣʦʩʦʬʽʾ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥʘʭ: ʝʢʦʣʦʛʽʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʩʦʮʽʘʣʴʥʘ ʝʢʦʣʦʛʽʷ (ʝʢʦʥʦʤʽʢʘ ʪʘ ʩʦʮʽʘʣʴʥʽ ʨʦʣʽ) ʪʘ ʤʝʥʪʘʣʴʥʘ ʝʢʦʣʦʛʽʷ, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʧʩʠʭʦʣʦʛʽʻʶ. ʅʘʫʢʦʚʝʮʴ ʩʧʽʚʚʽʜʥʦʩʠʚ ʝʢʦʣʦʛʽʶ ʩʝʨʝʜʦʚʠʱʘ ʽʟ 

çʩʦʮʽʘʣʴʥʦʶ ʝʢʦʣʦʛʽʻʶ ʨʦʟʫʤʫè. ɺʽʥ ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ ʙʝʟ ʧʝʚʥʠʭ ʟʤʽʥ 

ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦʾ ʩʬʝʨʠ ʣʶʜʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʥʝʤʦʞʣʠʚʽ ʜʦʢʦʨʽʥʥʽ 

ʟʤʽʥʠ ʫ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʝʡ.  

ɺ ʜʘʥʠʡ ʯʘʩ ʝʢʦʣʦʛʽʯʥʫ ʬʽʣʦʩʦʬʽʶ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʦʙʣʘʩʪʴ ʬʽʣʦʩʦʬʩʴʢʦʛʦ 

ʟʥʘʥʥʷ, ʱʦ ʜʦʩʣʽʜʞʫʻ ʬʽʣʦʩʦʬʩʴʢʽ ʧʨʦʙʣʝʤʠ ʚʟʘʻʤʦʜʽʾ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ 

ʩʠʩʪʝʤ ʤʽʞ ʩʦʙʦʶ ʪʘ ʩʝʨʝʜʦʚʠʱʝʤ ʩʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ [4]. ʈʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦʾ 

ʬʽʣʦʩʦʬʽʾ ʡʜʝ ʚ ʨʫʩʣʽ ʙʽʣʴʰ ʰʠʨʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʝʢʦʣʦʛʽʾ, ʥʽʞ ʛʘʣʫʟʴ ʙʽʦʣʦʛʽʾ ʯʠ 
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ʩʬʝʨʘ ʚʽʜʥʦʩʠʥ ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʧʨʠʨʦʜʦʶ. ɺʦʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʝ ʟʽ 

ʟʥʘʯʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʪʘ ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʻʶ ʢʦʥʮʝʧʮʽʾ ʝʚʦʣʶʮʽʾ, ʚʠʨʘʞʝʥʦʾ ʚ 

ʩʫʯʘʩʥʽʡ ʢʦʥʮʝʧʮʽʾ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ (ʘʙʦ ʛʣʦʙʘʣʴʥʦʛʦ) ʝʚʦʣʶʮʽʦʥʽʟʤʫ.  

ʅʘʨʘʟʽ ʡ ʟʤʽʩʪ ʧʦʥʷʪʪʷ çʝʚʦʣʶʮʽʷè, ʷʢʝ ʨʘʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ 

ʧʝʨʝʚʘʞʥʦ ʜʦ ʞʠʚʦʾ ʧʨʠʨʦʜʠ, ʩʪʘʻ ʥʘʙʘʛʘʪʦ ʰʠʨʰʠʤ. ʋ ʧʦʥʷʪʪʷ çʝʚʦʣʶʮʽʷè 

ʫʚʽʡʰʣʠ ʫʩʽ ʟʥʘʯʝʥʥʷ, ʷʢʠʤʠ ʥʘʧʦʚʥʶʚʘʣʦʩʷ ʧʦʥʷʪʪʷ çʨʦʟʚʠʪʦʢè, ʯʝʨʝʟ ʷʢʽ 

ʦʩʤʠʩʣʶʚʘʣʠʩʷ: ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜʠʥʠ (ʦʥʪʦʛʝʥʝʟ) ʪʘ ʨʦʟʚʠʪʦʢ 

ʣʶʜʩʪʚʘ (ʬʽʣʦʛʝʥʝʟ). ɼʦ ʥʴʦʛʦ ʪʘʢʦʞ ʙʫʣʠ ʜʦʜʘʥʽ ʥʦʚʽ ʟʤʽʩʪʠ, ʱʦ ʚʠʥʠʢʣʠ 

ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʩʠʩʪʝʤʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʙʘʯʝʥʥʷ.  

ʇʨʠʨʦʜʘ ʻ ʣʠʰʝ ʬʨʘʛʤʝʥʪʦʤ ʛʣʦʙʘʣʴʥʦʛʦ, ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ, 

ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʧʨʦʙʘ ʦʩʷʛʥʫʪʠ ʚʩʽ ʪʦʯʢʠ ʜʦʪʠʢʫ ʝʚʦʣʶʮʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ï ʮʝ ʩʫʯʘʩʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ.  

ɼʦʜʘʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʩʧʝʢʪʫ ʜʦ ʪʝʦʨʝʪʠʯʥʦʾ ʝʚʦʣʶʮʽʡʥʦʾ ʦʩʥʦʚʠ, ʷʢʫ 

ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʚ ʨʦʟʰʠʨʝʥʦʤʫ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ, ʘ ʥʝ ʣʠʰʝ ʫ ʚʫʟʴʢʦʤʫ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʩʝʥʩʽ, ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʩʪʨʘʪʝʛʽʾ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ ʪʘ ʧʦʙʫʜʦʚʠ ʥʦʚʦʾ ʢʦʥʮʝʧʮʽʾ ʦʩʚʽʪʠ 

[2].  

ɼʦʜʘʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʦʛʦ ʘʩʧʝʢʪʫ (ʞʠʪʪʷ ʷʢ ʧʽʟʥʘʥʥʷ) ʪʘ ʘʩʧʝʢʪʫ ʪʝʦʨʽʾ 

ʩʢʣʘʜʥʦʩʪʽ (ʞʠʚʽ ʩʠʩʪʝʤʠ ʻ ʩʢʣʘʜʥʠʤʠ) ʥʘʜʘʻ ʮʽʡ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʩʪʨʘʪʝʛʽʾ 

ʩʧʨʘʚʞʥʶ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʣʦʛʽʯʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʚ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʚʠʭʦʜʠʪʴ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ. ʉʴʦʛʦʜʥʽ ʨʦʟʛʣʷʜʘʶʪʴ ʝʢʦʣʦʛʽʶ ʜʽʾ, ʨʦʟʫʤʫ, ʞʠʪʪʷ, 

ʧʽʟʥʘʥʥʷ ʪʘ ʪʚʦʨʯʦʩʪʽ, ʜʫʤʢʠ ʪʘ ʩʣʦʚʘ, ʽʜʝʡ, ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ [4].  

ʋ ʧʝʜʘʛʦʛʽʮʽ ʨʦʟʰʠʨʝʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʩʠʥʪʝʟʫ ʟʥʘʥʴ. ʅʘʚʯʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʩʧʦʩʽʙ ʩʧʽʣʢʫʚʘʥʥʷ ʚʯʠʪʝʣʷ ʽ ʫʯʥʷ ʪʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʧʦʚʥʦʮʽʥʥʘ 

ʢʦʤʫʥʽʢʘʮʽʷ, ʜʽʘʣʦʛ, ʚʟʘʻʤʥʝ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʆʩʚʽʪʘ ʚ ʮʴʦʤʫ ʩʝʥʩʽ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʬʦʨʤʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʚʽʜ 

ʦʜʥʽʻʾ ʣʶʜʠʥʠ ʜʦ ʽʥʰʦʾ, ʘ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʬʦʨʤʫʶʪʴʩʷ 

ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʩʪʘʶʪʴ ʤʦʞʣʠʚʠʤʠ ʧʨʦʮʝʩʠ ʛʝʥʝʨʫʚʘʥʥʷ ʟʥʘʥʴ ʩʘʤʠʤ ʫʯʥʝʤ, 
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ʡʦʛʦ ʘʢʪʠʚʥʘ ʽ ʧʨʦʜʫʢʪʠʚʥʘ ʪʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ. ʉʪʚʦʨʶʻʪʴʩʷ ʥʝʣʽʥʽʡʥʘ ʩʠʪʫʘʮʽʷ 

ʚʽʜʢʨʠʪʦʛʦ ʜʽʘʣʦʛʫ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ ʧʦʟʠʪʠʚʥʦʛʦ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ, ʩʧʽʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʨʠʛʦʜʠ, ʧʦʪʨʘʧʣʷʥʥʷʤ ʚ 

ʩʘʤʦʫʟʛʦʜʞʝʥʠʡ ʩʚʽʪ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʾ ʧʽʜ ʯʘʩ 

ʫʨʦʢʫ. ʆʩʪʘʥʥʻ ʦʟʥʘʯʘʻ, ʱʦ ʟʘʚʜʷʢʠ ʩʧʽʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʴ ʽ ʫʯʝʥʴ 

ʧʦʯʠʥʘʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʟ ʦʜʥʘʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ, ʞʠʪʠ ʚ ʦʜʥʦʤʫ ʪʝʤʧʽ. 

ʋʯʠʪʝʣʴ ʥʝ ʧʨʦʩʪʦ ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʟʘʟʜʘʣʝʛʽʜʴ ʟʥʘʻ ʚʽʜʧʦʚʽʜʴ, ʭʦʯʘ ʪʘʢ ʽ 

ʙʫʚʘʻ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ. ɺʽʥ ʬʦʨʤʫʣʶʻ ʟʘʚʜʘʥʥʷ ʪʘʢ, ʱʦʙ 

ʨʦʟʧʦʯʘʪʠ ʩʧʽʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦʙ ʡʦʛʦ ʫʯʝʥʴ ʟʘʮʽʢʘʚʠʚʩʷ ʪʘʻʤʥʠʮʷʤ ʙʫʪʪʷ, 

ʟʨʦʟʫʤʽʚ ʥʝʚʠʯʝʨʧʥʽʩʪʴ ʟʥʘʥʴ ʧʨʦ ʩʚʽʪ ʽ ʦʪʨʠʤʘʚ ʙʘʞʘʥʥʷ ʥʝ ʩʪʽʣʴʢʠ çʟʥʘʪʠ 

ʱʦè, ʩʢʽʣʴʢʠ çʟʥʘʪʠ ʷʢè.  

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ɺʠʢʣʘʜʘʯ ʪʘ 

ʫʯʝʥʴ ʩʪʘʶʪʴ ʩʧʽʚʘʚʪʦʨʘʤʠ, ʩʧʽʚʧʨʘʮʶʶʯʠ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʩʠʥʝʨʛʝʪʠʯʥʦʤʫ ʟʚôʷʟʢʫ. ʋʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʥʘʚʯʠʪʠʩʷ ʙʘʯʠʪʠ, ʱʦ ʭʦʚʘʻʪʴʩʷ ʟʘ 

ʪʠʤ ʯʠ ʽʥʰʠʤ ʫʯʥʝʤ, ʽ ʥʘʚʯʠʪʠʩʷ ʡʦʛʦ ʨʦʟʫʤʽʪʠ. ʅʘʚʯʘʥʥʷ ï ʮʝ ʥʝ ʧʝʨʝʜʘʯʘ 

ʟʥʘʥʴ, ʘ ʧʨʦʙʫʜʞʝʥʥʷ ʜʫʰʽ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʧʦʣʷʛʘʻ ʪʘʣʘʥʪ ʧʝʜʘʛʦʛʘ. ʆʩʥʦʚʥʘ 

ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʚʧʣʠʚʠ, ʥʝ ʢʝʨʫʶʯʠ, ʷʢ 

ʚʠʰʪʦʚʭʥʫʪʠ ʩʠʩʪʝʤʫ ʥʘ ʦʜʠʥ ʽʟ ʚʣʘʩʥʠʭ ʽ ʩʧʨʠʷʪʣʠʚʠʭ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ, ʷʢ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʘʤʦʚʨʷʜʥʽʩʪʴ ʽ ʩʘʤʦʫʧʨʘʚʣʽʥʥʷ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʧʦʜʦʣʘʪʠ ʭʘʦʩ 

(ʥʝʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʽ ʩʧʦʥʪʘʥʥʽ ʧʨʘʛʥʝʥʥʷ ʫʯʥʷ), ʥʝ ʧʦʜʦʣʘʚʰʠ ʡʦʛʦ, ʘ ʟʨʦʙʠʚʰʠ 

ʡʦʛʦ ʧʨʠʚʘʙʣʠʚʠʤ, ʢʨʝʘʪʠʚʥʠʤ, ʧʨʘʛʥʫʯʠʤ ʽʥʥʦʚʘʮʽʡ. ʈʦʟʰʠʨʝʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʦʩʚʽʪʠ ʧʦʣʷʛʘʻ ʚ ʩʪʠʤʫʣʶʚʘʥʥʽ ʘʙʦ ʧʨʦʙʫʜʞʝʥʥʽ ʦʩʚʽʪʠ, ʦʩʚʽʪʠ ʷʢ 

ʚʽʜʢʨʠʪʪʷ ʩʝʙʝ ʘʙʦ ʩʧʽʚʧʨʘʮʽ ʟ ʩʦʙʦʶ ʪʘ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ.  

ʌʽʣʦʩʦʬʩʴʢʘ ʤʦʜʝʣʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʻ ʙʘʞʘʥʠʤ ʩʪʘʥʦʤ ʨʦʟʚʠʪʢʫ 

ʩʦʮʽʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʢʦʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʧʨʦ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚ ʝʢʦʩʠʩʪʝʤʽ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʩʧʨʠʡʤʘʪʠ ʪʘ 

ʧʝʨʝʜʙʘʯʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʣʘʩʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʚʯʠʥʢʠ, ʘ ʪʘʢʦʞ ʤʦʨʘʣʴʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʱʦʜʦ ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʧʨʠʨʦʜʦʶ. ɽʢʦʣʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ 

ʢʦʣʠʚʘʻʪʴʩʷ ʤʽʞ ʝʢʦʣʦʛʽʯʥʠʤ ʽ ʩʦʮʽʘʣʴʥʠʤ ʟʥʘʥʥʷʤ. ɼʣʷ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ 

ʚʘʞʣʠʚʠʤ ʪʘʢʦʞ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ. ɺʦʥʘ ʧʨʠʟʚʝʣʘ ʜʦ 
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ʧʨʦʨʠʚʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʦʚʠʤ ʧʦʛʣʷʜʦʤ ʥʘ ʤʽʩʮʝ ʣʶʜʠʥʠ ʫ ʩʚʽʪʽ ʧʨʠʨʦʜʠ ʪʘ 

ʥʦʚʠʤ ʩʧʦʩʦʙʦʤ ʤʠʩʣʝʥʥʷ ʧʨʦ ʣʶʜʠʥʫ ʪʘ ʧʨʠʨʦʜʫ ʡ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʥʠʤʠ.  

ɺʠʩʥʦʚʢʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʝʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʚ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʮʽ 

ʦʩʚʽʪʠ ʤʦʞʥʘ ʚʠʟʥʘʪʠ ʝʚʨʠʩʪʠʯʥʠʤ. ʅʘ ʡʦʛʦ ʦʩʥʦʚʽ ʬʦʨʤʫʶʪʴ ʮʽʢʘʚʽ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʽʜʝʾ, ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʧʨʦʙʣʝʤ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʦʩʤʠʩʣʝʥʥʷ 

ʣʶʜʩʴʢʦʛʦ ʩʚʽʪʫ ʪʘ ʩʚʽʪʫ ʧʨʠʨʦʜʠ ʚ ʮʽʣʦʤʫ. ʊʦʤʫ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ 

ʝʢʦʣʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ ʷʢ ʥʦʚʘ ʩʘʤʦʩʪʽʡʥʘ ʛʘʣʫʟʴ ʬʽʣʦʩʦʬʩʴʢʦʛʦ ʟʥʘʥʥʷ, ʽʩʪʦʨʽʷ ʾʾ 

ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʩʫʪʥʽʩʪʴ, ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟ ʤʝʪʦʶ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʷʢ ʩʠʩʪʝʤʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʢʦʤʧʣʝʢʩʥʠʡ, ʩʠʩʪʝʤʥʠʡ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʮʠʚʽʣʽʟʘʮʽʡʥʠʡ ʪʘ ʽʥʰʽ 

ʧʽʜʭʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʠʥʮʠʧʠ ʽʩʪʦʨʠʯʥʦʩʪʽ, ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʣʝʢʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʨʦʙʢʫ ʟ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʠ ʫ 

ʥʘʧʨʷʤʽ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʤʝʪʦʜʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʬʽʣʦʩʦʬʽʾ 

ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. ɾʠʚʫ ʪʘ ʥʝʞʠʚʫ ʧʨʠʨʦʜʫ ʥʝʦʙʭʽʜʥʦ 

ʩʧʨʠʡʤʘʪʠ ʷʢ ʮʽʥʥʽʩʪʴ ʩʫʯʘʩʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʰʘʥʦʙʣʠʚʝ ʪʘ ʧʦʚʘʞʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʟ ʙʦʢʫ ʣʶʜʠʥʠ. ʂʦʥʪʘʢʪ ʟ ʧʨʠʨʦʜʦʶ ʥʝ ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ 

ʧʘʩʠʚʥʠʤ ʩʧʦʛʣʷʜʘʥʥʷʤ. ʋʯʥʽ ʤʘʶʪʴ ʫʩʚʽʜʦʤʠʪʠ ʮʽ ʮʽʥʥʦʩʪʽ ʯʝʨʝʟ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʷʢ ʝʩʪʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ. 

ʈʝʧʨʝʟʝʥʪʘʮʽʷ ʧʨʠʨʦʜʠ ʫ ʧʘʨʘʭʫʜʦʞʥʽʭ ʩʪʨʫʢʪʫʨʘʭ ʜʦʟʚʦʣʠʪʴ ʚʚʝʩʪʠ ʾʾ ʫ ʩʚʽʪ 

ʣʶʜʠʥʠ. ʊʦʜʽ ʮʽ ʝʣʝʤʝʥʪʠ ʧʝʨʝʪʚʦʨʷʪʴʩʷ ʟ ʩʫʪʦ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʷʚʠʱʘ, ʷʢʽ 

ʙʫʜʫʪʴ ʚʦʣʦʜʽʪʠ ʮʽʥʥʦʩʪʷʤʠ, ʧʦʜʽʙʥʠʤʠ ʜʦ ʪʠʭ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʣʶʜʩʴʢʦʤʫ ʩʚʽʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ ʚʠʥʠʢʣʘ ʷʢ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʩʚʽʪʫ ʧʨʠʨʦʜʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. ʉʴʦʛʦʜʥʽ, ʧʨʠ ʽʩʥʫʚʘʥʥʽ ʚʝʣʠʯʝʟʥʦʛʦ ʨʦʟʨʠʚʫ ʤʽʞ 

ʣʶʜʠʥʦʶ ʪʘ ʨʝʰʪʦʶ ʞʠʚʦʛʦ ʯʠ ʥʝʞʠʚʦʛʦ ʩʚʽʪʫ, ʝʢʦʣʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʽ 

ʨʽʰʝʥʴ ʽ ʜʽʡ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʦʭʦʨʦʥʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʥʦʚʥʘ 
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ʤʝʪʘ ï ʫʪʨʠʤʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʚ ʪʘʢʦʤʫ ʩʪʘʥʽ, ʷʢʠʡ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʷʢ 

ʜʣʷ ʩʚʽʪʫ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʩʚʽʪʫ ʧʨʠʨʦʜʠ. ʊʦʙʪʦ, ʝʢʦʣʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ 

ʚʠʩʪʫʧʘʻ ʷʢ ʤʘʨʢʝʨ ʥʦʚʦʾ ʝʨʠ ʪʘ ʾʾ ʬʽʣʦʩʦʬʩʴʢʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ɺʦʥʘ ʩʪʘʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʥʦʚʦʛʦ ʩʧʦʩʦʙʫ ʤʠʩʣʝʥʥʷ ʱʦʜʦ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʨʦʙʣʝʤ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʢʦʣʦʛʽʻʶ. ɸ ʟʚôʷʟʦʢ ʤʽʞ ʝʢʦʣʦʛʽʯʥʦʶ ʬʽʣʦʩʦʬʽʻʶ ʪʘ ʦʩʚʽʪʦʶ ʜʣʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʽ ʩʪʽʡʢʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʩʚʽʜʦʤʽʩʪʶ. 
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ʆɻʃʗɼ ʅɽɹɽɿʇɽʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɽɿʃɸʂʊʆɿʅʀʍ ʇʈʆɼʋʂʊɯɺ 

 

ʄʦʪʨʝʥʢʦ ɯʨʠʥʘ ʖʨʽʾʚʥʘ, 

ʩʪʫʜʝʥʪ 

ʐʠʜʣʦʚʩʴʢʘ ʆʣʴʛʘ ɸʥʜʨʽʾʚʥʘ, 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɹʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʻʜʠʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʦʩʽʙ ʟ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʣʘʢʪʦʟʠ. ʇʨʦʪʝ, ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ 

ʜʘʥʽ ʧʨʦʜʫʢʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʙʝʟʧʝʢʫ ʧʨʠ ʩʧʦʞʠʚʘʥʽ, ʧʦʚôʷʟʘʥʫ ʟ ʚʠʩʦʢʦʶ 

ʢʘʣʦʨʽʡʥʽʩʪʶ, ʞʠʨʥʽʩʪʶ. ʊʘʢʦʞ, ʙʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʰʢʽʜʣʠʚʽ 

ʨʝʯʦʚʠʥʠ ʪʘ ʘʣʝʨʛʝʥʠ, ʪʘʢʽ ʷʢ ʛʣʶʪʝʥ, ʛʦʨʽʭʠ ʪʘ ʨʽʟʥʽ ʢʦʥʩʝʨʚʘʥʪʠ. ʊʦʤʫ, 

ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ, ʛʣʶʪʝʥ, ʢʦʥʩʝʨʚʘʥʪʠ, ʤʦʣʦʢʦ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʜʫʢʪʠ 

 

ɹʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ ï ʮʝ ʧʨʦʜʫʢʪʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʘʢʪʦʟʠ. ʃʘʢʪʦʟʘ ï ʜʠʩʘʭʘʨʠʜ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʘʣʘʢʪʦʟʠ ʪʘ ʛʣʶʢʦʟʠ [1]. 

ʅʝʧʝʨʝʥʦʩʠʤʽʩʪʴ ʣʘʢʪʦʟʠ (LI) ʚʠʥʠʢʘʻ, ʢʦʣʠ ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ ʥʝ ʚʠʨʦʙʣʷʻ 

ʜʦʩʪʘʪʥʴʦ ʬʝʨʤʝʥʪʽʚ ʣʘʢʪʘʟʠ ʜʣʷ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʣʘʢʪʦʟʠ [2]. ɺʘʞʣʠʚʠʤ ʻ 

ʨʦʟʫʤʽʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʢʦʨʝʢʮʽʾ ʜʘʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʦʟʥʘʯʝʥʘ 

ʛʨʫʧʘ ʨʠʟʠʢʫ ʤʦʞʝ ʩʧʦʞʠʚʘʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʜʦʩʪʫʧʥʽ 

ʙʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ, ʦʧʠʩʫ ʪʘ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʛʣʷʜ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʴ ʣʘʢʪʦʟʠ. ʅʝʧʝʨʝʥʦʩʠʤʽʩʪʴ 

ʣʘʢʪʦʟʠ ʧʦʰʠʨʝʥʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʭʦʯʘ ʾʾ ʯʘʩʪʦʪʘ ʨʽʟʥʘ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ɿʘ 

ʜʘʥʠʤʠ ɺʆʆɿ, ʚ ɭʚʨʦʧʽ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʴ ʣʘʢʪʦʟʠ ʤʘʻ 12-17% ʥʘʩʝʣʝʥʥʷ, ʚ 
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ʋʢʨʘʾʥʽ ï 15-35% ʜʦʨʦʩʣʠʭ. ʅʝʧʝʨʝʥʦʩʠʤʽʩʪʴ ʣʘʢʪʦʟʠ ʤʘʻ ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ, ʢʦʣʠʚʘʶʯʠʩʴ ʚʽʜ 57% ʜʦ 65% [3]. 

ʎʝʡ ʩʪʘʥ ʚʠʥʠʢʘʻ ʟ ʦʜʥʽʻʾ ʟ ʜʚʦʭ ʧʨʠʯʠʥ: ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ 

ʥʝʧʝʨʩʠʩʪʝʥʮʽʷ ʣʘʢʪʘʟʠ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʽʥʰʦʛʦ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʨʦʟʣʘʜʫ [2]. 

ɼʣʷ ʮʽʻʾ ʛʨʫʧʠ ʣʶʜʝʡ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʩʧʝʮʽʘʣʴʥʽ, ʙʝʟʣʘʢʪʦʟʥʽ ʪʘ 

ʥʠʟʴʢʦʣʘʢʪʦʟʥʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ 

ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʮʽʣʴʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʧʦʾʚ ʽ ʧʨʦʜʫʢʪʽʚ, ʩʧʝʮʽʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʣʶʜʝʡ ʟ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʣʘʢʪʦʟʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʚʩʤʦʢʪʫʻʪʴʩʷ ʣʘʢʪʦʟʘ ʚ ʪʦʥʢʽʡ ʢʠʰʮʽ, 

ʧʦʨʫʰʝʥʥʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʤʘʣʴʘʙʩʦʨʙʮʽʶ ï ʯʘʩʪʢʦʚʘ 

ʥʝʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʣʘʢʪʦʟʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʧʦʚʥʠʤ ʾʾ ʚʩʤʦʢʪʫʚʘʥʥʷʤ 

ʩʪʽʥʢʘʤʠ ʢʠʰʢʽʚʥʠʢʘ, ʪʘ ʽʥʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʣʘʢʪʦʟʠ ï ʧʦʚʥʘ ʥʝʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʜʦ ʥʝʾ ʦʨʛʘʥʽʟʤʫ. ʉʠʤʧʪʦʤʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʣʘʢʪʦʟʠ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʥʠʢʘʶʪʴ, 

ʷʢʱʦ ʘʢʪʠʚʥʽʩʪʴ ʣʘʢʪʘʟʠ ʧʝʨʝʚʠʱʫʻ 50%. ʎʝʡ ʩʪʘʥ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʦʨʫʰʝʥʥʷʤ ʚʩʤʦʢʪʫʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʝʟʧʝʯʥʦ ʩʧʦʞʠʚʘʪʠ ʜʦ 12 ʛ ʣʘʢʪʦʟʠ ʥʘ 

ʜʝʥʴ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 250 ʤʣ ʤʦʣʦʢʘ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʨʦʙʦʪʫ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ [4].  

ʄʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʱʦʜʝʥʥʦʛʦ ʨʘʮʽʦʥʫ. ɸʣʝ 

ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʽʜʤʦʚʠ ʚʽʜ ʤʦʣʦʢʘ ʻ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʴ ʤʦʣʦʯʥʦʛʦ ʮʫʢʨʫ 

(ʣʘʢʪʦʟʠ). ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʚʠʚʝʜʝʥʥʷ ʣʘʢʪʦʟʠ ʟ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʆʩʢʽʣʴʢʠ ʤʦʣʦʢʦ ʪʘ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʻ ʮʽʥʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʥʝʟʘʤʽʥʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʾʭ ʚʠʢʣʶʯʝʥʥʷ ʟ ʨʘʮʽʦʥʫ ʧʨʠʟʚʝʜʝ ʜʦ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʥʠʞʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʨʽʚʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʥʰʠʭ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [5]. ʊʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʚʠʨʽʰʝʥʥʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʪʝʭʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʽʣʴʥʠʭ 

ʚʽʜ ʣʘʢʪʦʟʠ ʘʙʦ ʟʽ ʟʥʠʞʝʥʠʤ ʾʾ ʚʤʽʩʪʦʤ. 

ʅʝʙʝʟʧʝʢʘ ʩʧʦʞʠʚʘʥʥʷ ʙʝʟʣʘʢʪʦʟʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʐʢʦʜʘ ʙʝʟʣʘʢʪʦʟʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʥʝ ʜʦʚʝʜʝʥʘ. ʅʘʪʦʤʽʩʪʴ ʥʘʫʢʦʚʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʙʝʟʣʘʢʪʦʟʥʘ ʧʨʦʜʫʢʮʽʷ 

ʟʙʝʨʽʛʘʻ ʙʽʣʴʰʽʩʪʴ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʚʠʯʘʡʥʦʛʦ ʤʦʣʦʢʘ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 
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ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʘ ʩʘʤʝ: ʬʦʩʬʦʨ, ʢʘʣʽʡ, ʢʘʣʴʮʽʡ ʪʘ 

ʚʽʪʘʤʽʥʠ. 

ʐʢʦʜʘ ʙʝʟʣʘʢʪʦʟʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʙʫʪʠ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʧʨʠʛʦʪʦʚʘʥʽ ʟ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʮʫʢʨʫ ʪʘ ʽʥʰʠʭ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʟʜʦʨʦʚôʷ, ʷʢʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʽʣʴʰʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʊʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤ, ʷʢʱʦ ʚ ʣʶʜʠʥʠ ʻ ʘʣʝʨʛʽʷ ʥʘ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ 

ʙʝʟʣʘʢʪʦʟʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʩʦʷ, ʛʦʨʽʭʠ, ʛʣʶʪʝʥ ʘʙʦ ʢʦʥʩʝʨʚʘʥʪʠ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʦʚʦʯʝʚʦʶ ʜʽʻʪʦʶ ʪʘ 

ʟʥʠʞʝʥʥʷʤ ʨʠʟʠʢʫ ʪʘʢʠʭ ʧʘʪʦʣʦʛʽʡ, ʷʢ ʨʘʢ ʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʉʦʻʚʝ, ʤʠʛʜʘʣʴʥʝ ʪʘ ʢʦʢʦʩʦʚʝ ʤʦʣʦʢʦ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʩʧʦʞʠʚʘʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʤʦʣʦʢʘ. ʉʦʻʚʝ ʤʦʣʦʢʦ ʙʝʟ ʣʘʢʪʦʟʠ ʪʘ ʭʦʣʝʩʪʝʨʠʥʫ, ʙʘʛʘʪʝ ʙʽʣʢʦʤ ʪʘ 

ʽʥʰʠʤʠ ʚʘʞʣʠʚʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; ʢʦʘʛʫʣʷʮʽʾ ʩʦʻʚʦʛʦ ʙʽʣʢʘ ʤʦʞʥʘ ʩʧʨʠʷʪʠ 

ʜʦʜʘʚʘʥʥʷʤ ʟʘʢʚʘʩʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʡʦʛʫʨʪʦʧʦʜʽʙʥʠʡ ʧʨʦʜʫʢʪ. ʂʨʽʤ 

ʪʦʛʦ, ʧʨʦʜʫʢʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʢʦʢʦʩʦʚʦʛʦ ʤʦʣʦʢʘ ʥʝ ʤʽʩʪʠʪʴ ʣʘʢʪʦʟʠ, ʭʦʣʝʩʪʝʨʠʥʫ 

ʪʘ ʤʽʩʪʠʪʴ ʥʠʟʴʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ; ʢʨʽʤ ʪʦʛʦ, ʢʦʢʦʩʦʚʝ 

ʤʦʣʦʢʦ ʧʦʢʘʟʘʣʦ ʙʽʣʴʰʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʟʷʯʠʤ ʽ 

ʢʦʨʦʚôʷʯʠʤ ʤʦʣʦʢʦʤ [6]. 

ʋʤʦʚʥʽ ʧʨʠʯʠʥʠ ʰʢʦʜʠ ʚʽʜ ʙʝʟʣʘʢʪʦʟʥʠʭ ʧʨʦʜʫʢʪʽʚ:  

1. ʊʘʢʽ ʥʘʧʦʾ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʢʦʨʦʚ'ʷʯʝ ʤʦʣʦʢʦ, ʪʦʤʫ ʱʦ ʚ 

ʥʠʭ ʥʝʤʘʻ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʨʦʟʯʠʥʥʽ ʬʦʨʤʠ ʢʘʣʴʮʽʶ, ʷʢʠʡ ʣʝʛʢʦ 

ʟʘʩʚʦʶʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ. 

2. ɼʝʷʢʽ ʚʠʜʠ ʨʦʩʣʠʥʥʦʛʦ ʤʦʣʦʢʘ ʤʘʶʪʴ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ ʙʽʣʴʰʝ ʞʠʨʫ, ʥʽʞ 

ʟʚʠʯʘʡʥʝ ʤʦʣʦʢʦ. ʂʦʢʦʩʦʚʠʡ ʥʘʧʽʡ ʤʘʻ ʞʠʨʥʽʩʪʴ 24%, ʪʦʜʽ ʷʢ ʧʘʩʪʝʨʠʟʦʚʘʥʝ 

ʢʦʨʦʚ'ʷʯʝ ʤʦʣʦʢʦ ʥʘʡʯʘʩʪʽʰʝ 2,5 ʘʙʦ 3,6%. 

3. ɻʦʨʽʭʠ ï ʦʜʠʥ ʟ ʥʘʡʩʠʣʴʥʽʰʠʭ ʘʣʝʨʛʝʥʽʚ, ʪʦʤʫ ʩʧʦʞʠʚʘʥʥʷ ʥʘʧʦʾʚ ʟ 

ʛʦʨʽʭʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʭʘʨʯʦʚʦʾ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ. 

4. ʋ ʨʦʩʣʠʥʥʝ ʤʦʣʦʢʦ ʤʦʞʫʪʴ ʜʦʜʘʚʘʪʠ ʨʽʟʥʽ ʨʦʩʣʠʥʥʽ ʦʣʽʾ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ 

ʢʦʨʠʩʥʽ. 
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5. ʄʽʩʪʷʪʴ ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ: ʢʦʥʩʝʨʚʘʥʪʠ, ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʪʘ ʝʤʫʣʴʛʘʪʦʨʠ. 

ɸʣʝ ʥʘʡʛʦʣʦʚʥʽʰʝ, ʱʦ ʚʠʨʦʙʥʠʢʠ ʯʘʩʪʦ ʜʦʜʘʶʪʴ ʮʫʢʦʨ, ʽ ʥʘ ʡʦʛʦ ʰʢʦʜʫ 

ʚʢʘʟʫʶʪʴ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʝʢʩʧʝʨʪʠ. 

ʂʦʢʦʩʦʚʝ ʤʦʣʦʢʦ. ʏʝʨʝʟ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʦʢʦʩʦʚʦʛʦ ʤʦʣʦʢʘ ʤʦʞʫʪʴ 

ʚʠʥʠʢʥʫʪʠ ʨʽʟʥʽ ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚôʷʤ, ʪʘʢʽ ʷʢ ʛʽʧʝʨʪʦʥʽʷ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ 

ʩʝʨʮʷ, ʧʽʜʚʠʱʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʰʣʫʥʢʘ, ʧʽʜʚʠʱʝʥʥʷ ʭʦʣʝʩʪʝʨʠʥʫ. 

ɻʽʧʝʨʪʦʥʽʷ. ʇʝʨʰʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʚʠʥʠʢʥʝ ï ʮʝ ʚʠʩʦʢʠʡ ʢʨʦʚôʷʥʠʡ ʪʠʩʢ 

(ʛʽʧʝʨʪʦʥʽʷ). ʎʝ ʪʦʤʫ, ʱʦ ʟʘʥʘʜʪʦ ʙʘʛʘʪʦ ʢʦʢʦʩʦʚʦʛʦ ʤʦʣʦʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʪʠʧʫ ʞʠʨʫ, ʷʢʠʡ ʦʨʛʘʥʽʟʤ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 

ʨʝʟʝʨʚ ʝʥʝʨʛʽʾ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʟʘʢʫʧʦʨʢʫ ʘʨʪʝʨʽʡ ʽ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ. 

ʇʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʩʝʨʮʷ. ʑʝ ʦʜʥʘ ʥʝʙʝʟʧʝʢʘ - ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ 

ʩʝʨʮʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʢʦʢʦʩʦʚʝ ʤʦʣʦʢʦ ʧʦʩʪʽʡʥʦ 

ʛʦʪʫʻʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʥʘʢʦʧʠʯʝʥʥʷ 

ʰʢʽʜʣʠʚʠʭ ʞʠʨʽʚ ʫ ʢʦʢʦʩʦʚʦʤʫ ʤʦʣʦʮʽ. 

ʇʽʜʚʠʱʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʰʣʫʥʢʘ. ʇʦʨʫʰʝʥʥʷ ʛʦʣʦʜʫʚʘʥʥʷ ʢʦʢʦʩʦʚʠʤ 

ʤʦʣʦʢʦʤ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʢʠʩʣʦʪʥʽʩʪʴ ʰʣʫʥʢʘ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʠ ʾʩʪʝ ʡʦʛʦ ʥʘ 

ʛʦʣʦʜʥʠʡ ʰʣʫʥʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʷ ʨʽʜʠʥʘ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʧʝʨʝʪʨʘʚʣʝʥʥʷ 

ʰʣʫʥʢʦʤ ʽʥʰʦʾ ʾʞʽ, ʪʦʤʫ ʙʽʣʴ ʫ ʰʣʫʥʢʫ ʥʝʤʠʥʫʯʘ. 

ʇʽʜʚʠʱʝʥʥʷ ʭʦʣʝʩʪʝʨʠʥʫ. ʎʝʡ ʩʪʘʥ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ 

ʥʘʩʠʯʝʥʠʭ ʞʠʨʽʚ. ʊʦʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʧʦʞʠʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʢʦʢʦʩʦʚʦʛʦ ʤʦʣʦʢʘ ʪʘ ʙʘʛʘʪʦʨʘʟʦʚʦ ʥʘʛʨʽʚʘʪʠ ʢʦʢʦʩʦʚʝ ʤʦʣʦʢʦ. 

ʉʦʻʚʝ ʤʦʣʦʢʦ. ʉʦʻʚʝ ʤʦʣʦʢʦ ï ʮʝ ʧʨʦʜʫʢʪ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʡ ʻ 

ʙʘʛʘʪʠʤ ʜʞʝʨʝʣʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʆʜʥʘʢ ʩʦʻʚʽ ʙʦʙʠ ʤʽʩʪʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʰʢʽʜʣʠʚʽ ʩʧʦʣʫʢʠ, ʚʢʣʶʯʘʶʯʠ ʘʣʝʨʛʝʥʠ, ʘʥʪʠʧʦʞʠʚʥʽ ʬʘʢʪʦʨʠ ʪʘ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ 

(ɹɸ), ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʭʦʜʠʪʠ ʚ ʩʦʻʚʝ ʤʦʣʦʢʦ. 

ʇʦʰʠʨʝʥʽʩʪʴ ʘʣʝʨʛʽʾ, ʩʧʨʠʯʠʥʝʥʦʾ ʩʦʾ, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1ï6% ʫ ʜʽʪʝʡ 

ʤʦʣʦʜʰʝ ʪʨʴʦʭ ʨʦʢʽʚ ʽ ʙʣʠʟʴʢʦ 3ï4% ʚ ʜʦʨʦʩʣʽ. ʎʷ ʘʣʝʨʛʽʷ ʧʦʩʠʣʶʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʩʧʦʞʠʚʘʥʥʷ ʩʦʾ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʚʠʱʠʡ ʚʧʣʠʚ ʡʦʛʦ ʙʽʣʢʘ ʥʘ 

ʣʶʜʠʥʫ [7]. 

ʉʦʻʚʠʡ ʙʽʣʦʢ (SP) ʚʠʜʽʣʷʶʪʴ ʽʟ ʩʦʻʚʠʭ ʙʦʙʽʚ, ʛʦʨʦʭ, ʢʦʥʶʰʠʥʘ. ʍʦʯʘ SP 
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ʤʘʻ ʧʝʚʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ, ʚʝʣʠʢʝ ʩʧʦʞʠʚʘʥʥʷ ʘʙʦ ʪʨʠʚʘʣʝ ʩʧʦʞʠʚʘʥʥʷ 

SP ʘʙʦ ʩʠʨʠʭ ʩʦʻʚʠʭ ʙʦʙʽʚ ʻ ʰʢʽʜʣʠʚʠʤ ʜʣʷ ʟʜʦʨʦʚ'ʷ. ʋ ʮʴʦʤʫ ʦʛʣʷʜʽ ʮʝ ʙʫʣʦ 

ʧʦʤʽʯʝʥʦ ʱʦ ʩʦʻʚʠʡ ʙʽʣʦʢ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʣʦʟʠ ʚʥʫʪʨʽʰʥʴʦʾ ʩʝʢʨʝʮʽʾ; 

ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʧʽʜʰʣʫʥʢʦʚʫ, ʤʦʣʦʯʥʫ ʽ ʱʠʪʦʚʠʜʥʫ ʟʘʣʦʟʠ; ʪʦʢʩʠʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʥʠʨʢʠ ʽ ʧʝʯʽʥʢʫ; ʽ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ.  

ʇʦʙʽʯʥʽ ʝʬʝʢʪʠ ʩʦʻʚʦʛʦ ʙʽʣʢʘ. ʍʦʯʘ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ SP ʤʘʻ ʨʽʟʥʽ ʧʦʟʠʪʠʚʥʽ 

ʝʬʝʢʪʠ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʟʚʽʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ ʙʽʣʴʰʠʭ ʜʦʟ SP, ʥʽʞ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ, ʤʦʞʝ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤ. SP ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʩʧʦʣʫʢʠ ʟ ʪʦʢʩʠʯʥʠʤʠ ʪʘ/ʘʙʦ ʰʢʽʜʣʠʚʠʤʠ ʝʬʝʢʪʘʤʠ. ɺ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʦʙʦʣʦʥʦʢ ʢʠʰʢʦʚʦʾ 

ʱʽʪʢʦʚʦʾ ʦʙʣʷʤʽʚʢʠ, ʘʪʨʦʬʽʷ ʤʽʢʨʦʚʦʨʩʠʥʦʢ ʽ ʟʥʠʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠ ʚʞʠʚʘʥʥʽ ʩʠʨʦʾ ʩʦʾ. ɼʦʩʣʽʜʥʠʢʠ ʚʠʷʚʠʣʠ, 

ʱʦ ʽʥʛʽʙʽʪʦʨʠ ʪʨʠʧʩʠʥʫ ʪʘ ʣʝʢʪʠʥ ʻ ʽʥʛʽʙʽʪʦʨʘʤʠ ʪʨʠʧʩʠʥʫ ʦʩʥʦʚʥʽ ʙʽʣʢʠ. ʃʝʢʪʠʥ 

ʟʚ'ʷʟʫʻʪʴʩʷ ʟ ʢʠʰʝʯʥʠʢʦʤ ʝʧʽʪʝʣʽʶ ʽ ʚʠʢʣʠʢʘʶʪʴ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʽ ʨʦʟʣʘʜʠ 

ʟʤʽʥʘ ʢʦʨʧʫʩʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʩʦʻʚʦʛʦ ʙʽʣʢʘ. ɼʦʩʣʽʜʥʠʢʠ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ 

ʽʥ'ʻʢʮʽʾ ʚʦʜʥʦʛʦ ʝʢʩʪʨʘʢʪʫ SP ʫ ʢʨʦʣʠʢʽʚ ʽ ʩʦʙʘʢ ʙʫʣʦ ʚʠʟʥʘʥʦ ʩʤʝʨʪʝʣʴʥʠʤ. 

ʩʠʨʠʡ ʝʢʩʪʨʘʢʪ ʤʽʩʪʠʪʴ ʚʠʩʦʢʫ ʫʨʝʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʪʦʢʩʠʯʥʫ ʨʝʯʦʚʠʥʫ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʩʤʝʨʪʴ ʪʚʘʨʠʥ. ɿʘʛʘʣʦʤ SP ʚʠʨʦʙʣʷʻ ʜʚʘ ʽʟʦʬʝʨʤʝʥʪʠ ʫʨʝʘʟʠ. 

ʉʧʝʮʠʬʽʯʥʦʶ ʜʣʷ ʝʤʙʨʽʦʥʘ ʻ ʫʨʝʘʟʘ ʩʠʥʪʝʟʫʻʪʴʩʷ ʣʠʰʝ ʚ ʝʤʙʨʽʦʥʽ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʪʦʜʽ ʷʢ ʚʩʶʜʠʩʫʱʘ ʫʨʝʘʟʘ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʩʽʭ ʪʢʘʥʠʥʘʭ, ʘ ʩʘʤʝ 

ʢʫʣʴʪʠʚʦʚʘʥʽ ʢʣʽʪʠʥʠ, ʣʠʩʪʷ, ʝʤʙʨʽʦʥʠ, ʢʦʨʽʥʥʷ ʪʘ ʦʙʦʣʦʥʢʠ ʥʘʩʽʥʥʷ. ʇʦʢʘʟʘʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʫʨʝʘʟʠ ʚ SP ʘʥʪʠʭʘʨʯʦʚʠʡ ʝʬʝʢʪ ʫ ʱʫʨʽʚ. ɯʥ'ʻʢʮʽʷ 

ʘʣʴʙʫʤʽʥʦʧʦʜʽʙʥʘ ʬʨʘʢʮʽʷ, ʦʪʨʠʤʘʥʘ ʽʟ ʩʠʨʠʭ ʩʦʻʚʠʭ ʙʦʙʽʚ, ʙʫʣʘ ʪʦʢʩʠʯʥʦʶ ʫ 

ʤʦʨʩʴʢʠʭ ʩʚʠʥʦʢ.  

ɺʧʣʠʚ ʩʦʻʚʦʛʦ ʙʽʣʢʘ ʥʘ ʝʥʜʦʢʨʠʥʥʽ ʟʘʣʦʟʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ SP ʤʽʩʪʠʪʴ 

ʥʠʟʢʫ ʬʽʪʦʝʩʪʨʦʛʝʥʽʚ ʪʘʢʽ ʷʢ ʟʝʥʽʩʪʝʾʥ, ʙʽʦʭʘʣʽʥ ɸ ʪʘ ʜʘʡʜʟʝʾʥ. ɹʽʣʴʰʽʩʪʴ ʟ 

ʬʽʪʦʝʩʪʨʦʛʝʥʠ ʻ ʧʦʪʝʥʮʽʡʥʦ ʝʥʜʦʢʨʠʥʥʠʤʠ ʨʫʡʥʽʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʷʢʽ 

ʧʦʨʫʰʫʶʪʴ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʛʦʨʤʦʥʽʚ, ʘ ʪʘʢʦʞ ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ. ʎʝ 

ʧʦʢʘʟʘʣʠ ʨʽʟʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʪʦʝʩʪʨʦʛʝʥʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʪʝʚʠʡ 



74 

ʨʦʟʚʠʪʦʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʤʽʥʠ ʯʘʩʫ ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ, ʝʩʪʨʦʛʝʥʥʦʛʦ ʮʠʢʣʫ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʷʻʯʥʠʢʽʚ ʽ ʛʽʧʦʬʽʟʘ ʘ ʪʘʢʦʞ ʜʠʩʬʫʥʢʮʽʾ ʛʽʧʦʪʘʣʘʤʫʩʘ. ʂʨʽʤ 

ʪʦʛʦ, ʮʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ SP ʚʠʨʦʙʣʷʻʪʴʩʷ ʰʢʽʜʣʠʚʘ 

ʝʩʪʨʦʛʝʥʥʘ ʪʘ ʛʦʡʪʨʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ [8]. 

ʅʝʙʝʟʧʝʢʘ ʤʠʛʜʘʣʴʥʦʛʦ ʤʦʣʦʢʘ ʜʣʷ ʟʜʦʨʦʚ'ʷ. ʄʠʛʜʘʣʴ ʚʚʘʞʘʻʪʴʩʷ ʜʨʫʛʠʤ 

ʟʘ ʧʦʧʫʣʷʨʥʽʩʪʶ ʛʦʨʽʭʦʤ ʫ ʩʚʽʪʽ (ʧʽʩʣʷ ʘʨʘʭʽʩʫ). ɸʣʝ ʚʽʥ ʰʢʽʜʣʠʚʠʡ ʧʨʠ 

ʥʘʜʣʠʰʢʫ ʚ ʨʘʮʽʦʥʽ. ʊʘʢ, ʨʝʛʫʣʷʨʥʝ ʚʞʠʚʘʥʥʷ ʤʠʛʜʘʣʶ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʧʨʦʙʣʝʤʠ ʟ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʤ ʪʨʘʢʪʦʤ, ʷʢʱʦ ʚʠ ʥʝ ʧôʻʪʝ ʜʦʩʪʘʪʥʴʦ ʚʦʜʠ. ɺʩʽʤ 

ʚʽʜʦʤʦ, ʱʦ ʢʣʽʪʢʦʚʠʥʘ ʟʚ'ʷʟʫʻ ʽ ʚʠʚʦʜʠʪʴ ʪʦʢʩʠʥʠ ʟ ʦʨʛʘʥʽʟʤʫ. ɸʣʝ ʥʘʜʤʽʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʤʦʞʝ ʧʦʟʙʘʚʠʪʠ ʦʨʛʘʥʽʟʤ ʟʘʧʘʩʽʚ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ, ʮʠʥʢʫ ʪʘ ʟʘʣʽʟʘ. 

ʐʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʤʠʛʜʘʣʴʥʦʛʦ ʤʦʣʦʢʘ ʥʘ ʰʣʫʥʦʢ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʛʘʟʠʥʥʠʭ ʘʥʘʣʦʛʽʚ. ɹʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ ʜʦʜʘʶʪʴ ʚ ʩʚʦʶ 

ʧʨʦʜʫʢʮʽʶ ʩʧʝʮʽʘʣʴʥʠʡ ʟʘʛʫʩʥʠʢ. ʂʘʨʘʛʝʥʘʥ ʘʙʦ ʢʘʨʨʘʛʝʥ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʧʫʭʣʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʟʜʫʪʪʷ ʞʠʚʦʪʘ, 

ʭʘʨʯʦʚʘ ʘʣʝʨʛʽʷ, ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʠʰʝʯʥʠʢʘ, ʚʠʨʘʟʢʘ ʽ ʥʘʚʽʪʴ ʨʘʢ ʰʣʫʥʢʘ. 

ʂʘʣʦʨʽʡʥʽʩʪʴ ʤʠʛʜʘʣʶ ʩʪʘʥʦʚʠʪʴ 645 ʢʢʘʣ ʥʘ 100 ʛ: ʟʘʥʘʜʪʦ ʚʠʩʦʢʘ, ʱʦʙ 

ʟʨʦʙʠʪʠ ʛʦʨʽʭ ʨʝʛʫʣʷʨʥʠʤ ʧʝʨʝʢʫʩʦʤ. ʗʢʱʦ ʚʠ ʚʞʠʚʘʻʪʝ ʾʭ ʨʝʛʫʣʷʨʥʦ, ʚʠ ʤʦʞʝʪʝ 

ʣʝʛʢʦ ʥʘʙʨʘʪʠ ʚʘʛʫ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʞʠʨʽʚ ʫ ʚʘʰʦʤʫ ʨʘʮʽʦʥʽ. 

ʃʶʜʷʤ ʟ ʘʣʝʨʛʽʻʶ ʥʘ ʛʦʨʽʭʠ ʪʘ ʣʶʜʷʤ ʟʽ ʟʥʠʞʝʥʦʶ ʨʦʙʦʪʦʶ ʱʠʪʦʚʠʜʥʦʾ 

ʟʘʣʦʟʠ ʥʝ ʤʦʞʥʘ ʧʠʪʠ ʮʝʡ ʥʘʧʽʡ. 

ɺʠʩʥʦʚʢʠ. ɹʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ ʻ ʦʩʥʦʚʥʠʤ ʚʘʨʽʘʥʪʦʤ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ 

ʦʩʽʙ ʟ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʣʘʢʪʦʟʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʦʶ ʘʙʦ 

ʧʦʚ'ʷʟʘʥʦʶ ʟ ʽʥʰʠʤʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʤʠ ʨʦʟʣʘʜʘʤʠ. ɺʦʥʠ ʟʘʣʠʰʘʶʪʴʩʷ 

ʧʦʧʫʣʷʨʥʠʤʠ ʟʘʚʜʷʢʠ ʧʦʰʠʨʝʥʥʶ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʣʘʢʪʦʟʠ ʚ ʥʘʰʦʤʫ ʩʚʽʪʽ. 

ʈʠʥʦʢ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʩʧʨʠʷʥʥʷ ʟʜʦʨʦʚʦʤʫ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. 

ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʧʨʦ ʨʠʟʠʢʠ. ɼʝʷʢʽ ʙʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ ʤʦʞʫʪʴ 

ʩʪʚʦʨʠʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʫ ʪʘ ʜʦʜʘʪʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ. ʊʘʢʦʞ, ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʨʝʘʢʮʽʷ ʥʘ ʜʝʷʢʽ ʢʦʤʧʦʥʝʥʪʠ 
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ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʛʦʨʽʭʠ, ʛʣʶʪʝʥ ʘʙʦ ʢʦʥʩʝʨʚʘʥʪʠ. 

ʈʦʩʣʠʥʥʝ ʤʦʣʦʢʦ, ʥʘʧʨʠʢʣʘʜ ʢʦʢʦʩʦʚʠʡ ʥʘʧʽʡ, ʤʦʞʝ ʤʘʪʠ ʙʽʣʴʰʝ ʞʠʨʫ ʚ 

ʩʢʣʘʜʽ, ʥʽʞ ʟʚʠʯʘʡʥʝ ʢʦʨʦʚ'ʷʯʝ ʤʦʣʦʢʦ, ʽ ʜʦʜʘʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʤʦʞʝ 

ʚʧʣʠʥʫʪʠ ʥʘ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ. ʉʧʦʞʠʚʘʥʥʷ ʩʦʻʚʦʛʦ ʙʽʣʢʘ ʪʘʢʦʞ ʤʘʻ ʦʙʤʝʞʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽ ʜʦʟʠ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽ ʙʝʟʣʘʢʪʦʟʥʽ ʧʨʦʜʫʢʪʠ ʻ ʣʠʰʝ ʥʝʚʝʣʠʢʦʶ ʜʦʙʽʨʢʦʶ 

ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʦʩʽʙ ʟ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʣʘʢʪʦʟʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʩʝʨʡʦʟʥʦʛʦ 

ʧʽʜʭʦʜʫ ʫ ʚʠʙʦʨʽ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʡʦʛʦ ʩʧʦʞʠʚʘʥʥʽ. ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʜʫʢʪʠ. 
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Abstract. Psychosocial stress is a result of various factors, including 

occupational, personal, and socio-economic, which can cause depression and anxiety. 

Numerous studies indicate that stress has a negative impact on the state of the body as 

a whole, where the impact of stress on the cardiovascular and respiratory systems and 

mortality deserves special attention.  

Chronic stress causes changes in the autonomic regulation of the 

cardiovascular and respiratory systems, which can provoke the development of 

pathology of these systems or can increase the risk of diseases in the future, so there 

is a need of preventive methods creation for the development of chronic stress, its 

negative impact on the functional state of the body as a whole, and the search for 

ways to increase stress tolerance. 
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Introduction. The analysis of causal relationships between dynamical systems 

is increasingly of interest in various fields of science. The cardiovascular and 

respiratory systems are characterized by a complex interaction of several linear and 

nonlinear subsystems. It is well known that the circulatory and respiratory regulatory 

systems are combined, that is, the heart and respiratory rhythms are synchronized. 

The study of cardiopulmonary coupling is still a topical issue for the diagnosis and 

treatment of certain diseases and for public health in general. 

The aim of research: to investigate the impact of stress on the functional state 

of cardiovascular, respiratory systems and cardiorespiratory coupling. 

Materials and methods. The analysis has been conducted in PubMed, Scopus 

and Web of Science databases using following keywords: çstressè, çcardiovascular 

systemè, çrespiratory systemè, çcardiorespiratory couplingè in order to collect the 

existed results of researches about the impact of stress on the functional state of 

cardiovascular, respiratory systems and cardiorespiratory coupling. 

Results. Cardiorespiratory coupling encompasses the interaction of the 

respiratory and cardiovascular systems to effectively regulate gas exchange, through 

constant control by the autonomic nervous system from inspiration to inspiration and 

between heart beats [1, p. 1329]. Acute or chronic stress affects the activity of the 

cardiovascular system through the activation of the sympathetic part of the autonomic 

nervous system, which leads to an increase in heart rate, contraction force, 

vasodilation in the arteries of skeletal muscles, narrowing of veins, narrowing of 

arteries in the spleen and kidneys, decreased sodium excretion by the kidneys, etc. 

[2, p. 215]. On the other hand, stress activates the limbic system of the brain, which 

can lead to an increase in the tone of the parasympathetic part of the autonomic 

nervous system with corresponding effects on internal organs, such as a decrease in 

heart rate or even complete cardiac arrest, a decrease in contractility, a decrease in the 

velocity of conduction of impulses by the conduction system of the heart, peripheral 
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vasodilation, and a decrease in blood pressure [3, p. 239]. Additionally, stress can 

change the function of the vascular endothelium, increase platelet aggregation, 

therefore increase the risk of thrombosis and ischemia, can affect the concentration of 

lipids in the blood serum, therefore contribute to the development of atherosclerosis, 

all of the above can cause arrhythmias and myocardial infarction [4, p. 7818]. 

It is known that acute stress stimulates pulmonary ventilation to provide an 

optimal volume of oxygen to meet the current needs of cells under the influence of a 

stressful stimulus, at the same time, hyperventilation leads to excessive excretion of 

carbon dioxide, which in turn can cause vascular constriction and reduce oxygen 

transport to cells, resulting in symptoms such as dizziness, paresthesia in the 

extremities, a feeling of tightness in the chest, even panic attacks [5, p. 5729]. In 

addition, chronic stress stimulates the formation of mucous secretions in the upper 

respiratory tract, suppresses the immune response, which leads to an increased risk of 

developing respiratory infections [6, p. 223]. Moreover, in patients with chronic 

obstructive pulmonary disease or other chronic diseases of the respiratory system, 

hyperventilation can lead to an exacerbation of the disease, precisely due to the 

stimulation of the formation of histamine and leukotrienes. Current evidence suggests 

a cause-and-effect relationship between stress and asthma [7]. Scientific studies 

indicate that psycho-emotional stress increases heart rate and respiratory rate, but 

reduces cardiorespiratory coupling by reducing the effects of the vagus nerve [8]. 

Other scientific studies show that during psycho-emotional stress, there is a 

significant increase in pulmonary ventilation not due to a parallel increase in 

respiratory rate and tidal volume, but precisely due to an increase in respiratory rate, 

while tidal volume increases slightly, which is not an effective mechanism for 

optimizing pulmonary ventilation and gas exchange [9, p. 314]. 

The negative effects of stress on the functional systems of the body are caused 

by the activation of stress-implementing systems, while the activation of the 

parasympathetic part of the autonomic nervous system can reduce the negative effects 

and risks of developing pathological conditions. One of the pathways to activate the 

parasympathetic division is through the breathing practice of "diaphragmatic 
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breathing" or "deep breathing", which is an effective non-pharmacological practice. 

Diaphragmatic breathing involves contracting the diaphragm, increasing the volume 

of the abdominal cavity, with deep inhalation and exhalation, which leads to a 

decrease in respiratory rate and increases the optimal time for gas exchange. 

Diaphragmatic breathing stimulates vagal activation of GABAergic pathways from 

the prefrontal cortex and insula, which inhibits amygdala activity, that is, deactivates 

the limbic system and the rostral prefrontal cortex, while increasing the activity of the 

right dorsolateral prefrontal, which is responsible for performing functions such as 

working memory, cognitive flexibility, planning and abstract thinking. Whereas, 

inhibition of the activity of this area leads to the development of irritability, 

short-term memory loss, lack of empathy, difficulties with planning, and impulsivity. 

Moreover, scientific evidence shows that, in addition to controlling the limbic 

system, the prefrontal cortex modulates the activity of the autonomic nervous system. 

Nowadays, the practice of diaphragmatic breathing has become widely used in the 

treatment of mental disorders, such as post-traumatic stress disorder, phobias and 

other emotional disorders associated with stress, precisely because of the 

improvement of cognitive functions and the reduction of the negative subjective and 

physiological effects of stress in healthy people [10, p. 874]. 

Conclusion. Based on the fact that chronic stress causes changes in the 

autonomic regulation of the cardiovascular and respiratory systems, which can 

provoke the development of pathology of these systems or increase the risk of 

developing diseases in the future, therefore, there is a need to develop preventive 

means for the development of chronic stress, its negative impact on the functional 

state of the body as a whole, and the search for means to increase stress resistance. 
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Summary 

The ongoing war in Ukraine has created severe challenges for teaching of 

oncology of maxillofacial region. This article examines the specific struggles 

Ukraine's medical schools and hospitals are facing in teaching of oncology of 

maxillofacial region during the war. It provides an overview of the impacts the 

conflict has had on patients, students, facilities and faculty. An analysis of the unique 

challenges of oncology of maxillofacial region education also is presented. Finally, it 

explores potential solutions and ways the international community can provide 

support. Thorough medical education is crucial for saving lives and providing the 

best possible care. Finding ways to continue training of oncology of maxillofacial 

region during such instability is imperative. 

Introduction  

The current war in Ukraine has created immense challenges for the country's 

healthcare system. Hospitals have been damaged or destroyed, medical supplies are 

scarce, and healthcare workers are fleeing the violence. This has made providing 

quality medical education incredibly difficult, especially for specialized fields like 

oncology of the maxillofacial region. 

Treating cancers of maxillofacial regions requires skilled surgeons, access to 

radiotherapy, and a multidisciplinary approach. Education for maxillofacial oncology 

focuses on anatomy, pathology, radiographic imaging, surgery, radiation therapy, 
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chemotherapy, rehabilitation and more. Providing comprehensive training for these 

complex malignancies is already challenging, but the conditions in Ukraine have 

made quality education nearly impossible in some areas. 

Impacts on Patients 

The first major challenge is that the number of patients needing maxillofacial 

oncology care has surged. This is due to delayed diagnoses and treatment caused by 

the war. Many Ukrainians fled dangerous areas when the invasion first began, making 

routine dental exams and access to biopsies nearly impossible. Potential warning 

signs like tooth pain, mouth sores, swollen lymph nodes or loose teeth often went 

unaddressed. Additionally, once diagnosed, the chaotic environment made consistent 

care difficult. Surgeries were postponed, radiation stalled and chemotherapy 

disrupted. 

This influx of advanced cases is overwhelming limited oncology services. 

More complex surgeries are required, radiotherapy machines are constantly in use, 

and Demand for reconstructive procedures has skyrocketed. Treating these complex 

cancers requires multidisciplinary care, specialized equipment and extensive 

resources. But bombings have damaged hospitals, supplies are scarce, and staff 

shortages are severe. Students must learn how to triage cases and provide palliative 

care when aggressive treatment is impossible. But the hands-on experience required 

for such judgment is hard to gain when facilities are damaged and patient load is 

excessive. 

Impacts on Students 

Providing quality education has become extremely difficult. Many universities 

have been forced to pause traditional classroom lectures and hospital-based training. 

In dangerous areas, holding anatomy labs, conducting cancer simulations and 

teaching surgical skills carries high risks. And in more stable regions, classrooms and 

dorms are now overflowing with displaced students and faculty. The student to 

teacher ratio has ballooned, preventing the personalized instruction and mentorship so 

vital in oncology training. 

Additionally, students themselves are dealing with immense trauma and 
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instability. Those forced to flee their homes have lost family members, possessions 

and their sense of safety. Even students not directly impacted by bombings are 

experiencing severe stress and mental health declines. Focusing on complex work is 

already challenging, but doing so amid such chaos is nearly impossible. But 

motivations and energy levels are understandably low, as basic needs for food, water 

and shelter go unmet. 

Impacts on Facilities 

The facilities central to maxillofacial oncology training have also been 

affected. Universities with anatomy and simulation labs have been damaged by 

missile strikes and shelling. Radiotherapy machines have been destroyed in hospital 

bombings. Vital training space has become overloaded makeshift shelters and triage 

centers. Students can no longer practice surgical techniques in cadaver labs or run 

through radiotherapy protocols on specialized machines. Classrooms designed for 

lectures now house displaced civilians. 

Those facilities still standing face severe supply shortages. Anatomy labs lack 

cadavers and dissection equipment. Oral pathology departments do not have the 

microscopic slides and lab chemicals needed for diagnosis. Hospital stocks of 

chemotherapy drugs, analgesics and antibiotics are dangerously low. There is a 

scarcity of film for imaging, needles for biopsies, surgical tools and dental supplies. 

Students can be taught the theoretical concepts, but without hands-on practice their 

skills are limited. Providing safe, realistic and repetitive clinical experiences is 

essential but currently impossible in many areas. 

Impacts on Faculty 

The oncology institutions have also been directly impacted. Many experienced 

surgeons, oncologists, professors and program directors have voluntarily joined 

territorial defence groups. Others have been forced to flee or been killed in the 

fighting. This brain drain has been devastating, as newly graduated dentists and 

surgeons require mentorship from senior faculty to hone their skills. In a specialty as 

complex as maxillofacial oncology, lacking seasoned mentors to offer feedback, 

demonstrate techniques and oversee patient care will severely impact quality. 
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Remaining faculty are doing their best but are spread dangerously thin. 

Experienced surgeons are tasked with oversight of multiple hospitals and training 

programs. Professors are instructing classrooms with hundreds of displaced students. 

Caseloads have expanded exponentially while staffing has been decimated. 

Demanding surgical schedules leave minimal time for teaching. Administrative 

responsibilities once shared among teams now fall solely on whoever remains. The 

quality of instruction is suffering, as even the most dedicated faculty work to the 

point of exhaustion. 

Unique Challenges in Maxillofacial Oncology 

The broad impacts on patients, students, facilities and faculty challenge 

medical education across specialties. But maxillofacial oncology faces additional 

struggles due to the complexity of the region. The anatomy is challenging, with 

cranial nerves, lymphatic drainage and intricate musculature. Identifying and staging 

cancers requires specialized diagnostic skills and equipment. Treatments involve 

surgery, radiation therapy, chemotherapy, rehabilitation and prosthetic fabrication. 

Mastering such multifaceted care requires significant instruction, repetitive 

practice and meticulous mentorship. But the specialized labs, technologies, supplies 

and staff needed are scarce throughout Ukraine. Students cannot adequately learn 

biopsy techniques with limited microscopy labs. Surgical skills suffer when cadaver 

dissections are impossible. Navigating radiation devices takes extensive supervised 

practice unavailable in damaged facilities. The multidisciplinary coordination central 

to quality care must be modeled by seasoned teams that no longer exist. 

Compared to general dentistry or basic trauma surgery, training for 

maxillofacial oncology is vastly more complex. In times of instability, focusing 

resources on proficiencies needed for life-saving and palliative care is wise. But this 

leaves students lacking in the nuanced mastery required for the specialized care 

maxillofacial cancer patients need. Education must continue advancing, albeit 

balanced with the pragmatic needs of the crisis. 

Potential Solutions 

While the challenges are immense, there are ways the international community 
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can support maxillofacial oncology education in Ukraine: 

1. Funding could be provided to purchase portable simulation tools for 

aspiring surgeons. Virtual reality technology and 3D printed models allow practice of 

skills when access to cadavers and patients is limited. 

2. Experienced maxillofacial oncologists could form collaborative 

mentoring relationships with Ukrainian peers and students through 

videoconferencing. This helps provide specialist oversight absent internally. 

3. Academic partnerships could form between Ukrainian institutes and 

maxillofacial oncology programs abroad. This facilitates resource sharing and 

continued education despite local shortages. 

4. Scholarships could fundUkrainian students and faculty to continue their 

education at maxillofacial oncology centers globally. This removes them from 

instability while furthering training. 

5. Journals could make relevant publications open access. Full digital 

distribution supports education when print materials are inaccessible. 

6. Webinars led by international experts can teach the latest techniques, 

research and theories. This knowledge sharing circumvents barriers of displacement 

and transportation disruption. 

7. Companies could donate vital supplies like surgical tools, microscopes, 

anesthesia machines and radiation shields to reequip damaged facilities. This allows 

hands-on teaching to occur once stability returns. 

8. Databases could be created to pair displaced students and faculty 

members with host training programs abroad. Centralizing relocation coordination 

facilitates continuity of specialty education. 

9. Grant funding could support the rebuilding and resupplying of damaged 

simulation labs, anatomy facilities, cancer centers and dental clinics. This 

reestablishes dedicated training spaces as recovery progresses. 

Conclusions 

The Russian invasion of Ukraine has caused immense suffering and instability. 

The healthcare system is under severe strain, with medical education facing stark 
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challenges. Training the next generation of maxillofacial oncologists has become 

exponentially more difficult. Students, staff, resources and facilities have all been 

impacted. 

But with creativity and global collaboration, pathways for continued specialty 

training can be forged. From supplemental virtual simulations to relocated hands-on 

instruction, maintaining education is possible. With concerted support, Ukraine's 

talented and dedicated dental and medical students can gain the skills needed to 

provide expert maxillofacial cancer care even amidst crisis. Their patients deserve 

nothing less. It will require flexibility, innovation and expanded partnerships. But 

Ukraine's rich tradition of excellence in healthcare education must persist, guiding the 

country towards recovery and healing. 
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Resume. The most typical gestational complications after acute respiratory 

infections are: placental dysfunction (22.4%), fetal growth retardation syndrome 

(9.9%), intrauterine infections (22.4%), congenital malformations of the fetus (7.8%). 

An increase in the frequency of placental dysfunction by more than 2 times in the 

early stages significantly increases the likelihood of developing fetal growth 

retardation syndrome by 1.8 times. The risk of fetal pathology increases 3.1 times 

with an acute respiratory infection suffered in the 1st trimester, 1.5 times with an 

acute respiratory infection in the 2nd trimester and 2.6 times with an acute respiratory 

infection in the 3rd trimester of gestation. The time interval between an episode of 

acute respiratory infection and the manifestation of placental dysfunction is 

8.64Ñ1.13 weeks. 

Key words: acute respiratory infection, gestational complications, placental 

dysfunction. 

 

The incidence of acute respiratory viral infections, including influenza, 

significantly exceeds the incidence of all other known human infectious diseases 

[1, 2]. The incidence of respiratory infections during the gestational period reaches 

35.6% [3, 4]. In recent years, a number of studies have appeared devoted to the study 

of immediate and long-term complications on the course of physiological pregnancy. 
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There is very discrepant evidence that viral infections in the mother may increase the 

risk of perinatal complications, such as congenital malformations of the fetus, 

placental dysfunction, fetal growth restriction syndrome, and infections of the 

perinatal period. [5, 6].  

There is insufficient information in the literature about the possible 

complications of acute respiratory infections (ARI) depending on the stage of 

pregnancy, which necessitates further study of this problem. 

The purpose of the work is to determine the relationship between pregnancy 

complications and acute respiratory infection at different stages of gestation. 

To achieve this goal, a retrospective study was conducted on 232 women who 

were practically healthy before gestation and who had suffered an acute respiratory 

infection at various stages of pregnancy. The course of pregnancy and delivery, the 

condition of the fetus, and the health of newborns were taken into account as control 

(surrogate) points. As a control, 65 cards of practically healthy pregnant women who 

did not suffer from respiratory infections during the gestational period were randomly 

selected. Depending on the localization of the respiratory process, pregnant women 

were divided into groups: ARI of the upper respiratory tract (URT) (rhinitis, 

nasopharyngitis, tracheitis, laryngitis) (n=124) and ARI of the lower respiratory tract 

(LRT) (bronchitis, bronchiolitis) (n= 108). In turn, depending on the gestational age 

in which they suffered ARI, pregnant women were divided into 3 groups: 1 subgroup 

consisted of 58 pregnant women with ARI in the first trimester of gestation; group 

2 ï 66 pregnant women with ARI in the 2nd trimester of gestation; 3rd ï 108 

pregnant women who had ARI in the 3rd trimester of gestation. 

The distribution of pregnant women by age showed that pregnant women aged 

21-25 years were most often observed (22.8Ñ2.18). 

A study of the course of pregnancy showed high levels of miscarriageôs hazard 

(44.4% and 22.7%), which were complicated by spontaneous miscarriages in 13.9 

and 9.1%, respectively, and non-developing pregnancy in 13.9 and 22.7%, 

respectively, women after ARI in URT and LRT suffered in the 1st trimester 

(Table 1). Further observation of pregnant women who had ARI in the first trimester 
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showed the development of placental dysfunction in 36.4% of women with ARI in 

LRT and in 30.6% of women with ARI URT, which were complicated by the 

development of fetal growth retardation syndrome. Congenital malformations of the 

fetus were observed in 11.1% and 9.1% of pregnant women with ARI URT and LRT, 

respectively. It should be noted that the development of complications did not depend 

on the location of the lesion in ARI, except for the miscarriageôs hazard and 

miscarriages, which were more common in the group with ARI LRT. It is noteworthy 

that congenital malformations of the fetus were observed more often in the group 

with ARI of the fetus.  

A study of the course of pregnancy in women who suffered ARI in the second 

trimester showed the development of placental dysfunction in 19.0% and 12.5% of 

women with ARI of URT and LRT, respectively. Fetal growth retardation syndrome 

was observed almost 2 times more often in the group with ARI LRT. 

The most common manifestations of placental dysfunction were hydramnios 

and oligohydramnios. In the third trimester, pregnancy in these women was 

complicated by the development of preeclampsia (4.8% and 16.7, respectively, in 

ARI URT and LRT) and the development of premature birth in 9.5 and 8.3%, 

respectively, in ARI URT and LRT. 

A study of the course of gestation in pregnant women who suffered ARI in the 

third trimester showed a high risk of premature birth, which was observed in almost 

half of the women. At the same time, premature birth developed only in 1/3 of these 

women and was more than 2 times more common in the group with ARI LRT. In 1/5 

of women with ARI in the 3rd trimester, placental dysfunction developed, which was 

almost the same in the groups. Whereas fetal growth retardation syndrome was 2 

times more common in the group with ARI LRT and averaged 9.3%.  

With ARI in the third trimester, as well as in the first trimester, congenital 

malformations of the fetus were noted, which amounted to 11.1%. It should be noted 

that mild preeclampsia developed in 13% and 17.7% of pregnant women with ARI 

URT and LRT, respectively, in the third trimester. Whereas, severe preeclampsia was 

observed after ARI in the third trimester in 4.3% and 6.5%, respectively.  
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Preterm delivery occurred in 16.1% of pregnant women with ARI URT, which 

is 2 times more often than in the group with ARI LRT. In one case, due to the 

development of stage 3 disorders of the uteroplacental-fetal blood flow, the 

pregnancy was terminated early. During the same period, women also had fetal 

malformations in equal numbers in both groups. An increase in the frequency of 

placental dysfunction more than doubling in the early stages led to the same high 

rates of fetal growth retardation syndrome in ARI in the first trimester. The forms of 

fetal growth retardation syndrome depended on the period in which ARI was 

suffered, i.e., early development of placental dysfunction and did not depend on the 

location of the lesion. Thus, the symmetrical form of ORP was most often observed 

in the group with ARI in the first trimester. The time interval between ARI and the 

manifestation of PD symptoms was 8.64Ñ1.13 weeks. 

Table 1 

Frequency of complications during pregnancy period depending on acute 

respiratory infection 

Complications 

Group 1 

(n=58) 

abs./% 

Group 2 

(n=66) 

abs./% 

Group 3 

(n=108) 

abs./% 

Test of significance 

Miscarriageôs 

hazard 
36,2 24,2 48,1 ʨ, ʨ1<0,05 

Miscarriage 12,1 6,1 - ʨ<0,05 

Preeclampsia 8,6 9,1 21,3 ʨ, ʨ1<0,05 

Oligohydramnios 13,6 7,6 1,9 ʨ, ʨ1<0,05 

Hydramnios 20,7 21,2 18,5 ʨ1<0,05 

Placental 

insufficiency 

(disfunction) 

32,8 16,7 20,4 ʨ, ʨ1<0,05 

Fetal growth 

retardation 

syndrome 

13,8 7,6 9,3 ʨ, ʨ1<0,05 

Congenital 

malformations 
10,3 - 11,1 ʨ1<0,05 

Preterm delivery 6,9 9,1 15,7 ʨ, ʨ1<0,05 

 

Note: p - significance of differences in the values of signs in groups with ARI 

in the 2nd and 3rd trimester relative to the group with ARI in the 1st trimester; 

p1 - significance of differences in the values of characteristics in group 2 relative to 

group 3. 

The average time of delivery did not differ in groups with different localization 
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of ARI lesions; only very early preterm birth was observed in the group with ARI 

LRT. 

Thus, the most typical gestational complications after ARI were: placental 

dysfunction, fetal growth restriction syndrome, intrauterine infections, congenital 

malformations of the fetus. An increase in the frequency of placental dysfunction by 

more than 2 times in the early stages significantly increases the likelihood of 

developing fetal growth retardation syndrome by 1.8 times. 
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Abstract. The objective of the study was to analyze the basic parameters of 

cellular and humoral immunity in children with sensorineural or conductive hearing 

loss / deafness (SNHL, CHL). The cellular immunity activity decreased in children 

with SNHL more significant mainly due to TCD4+-lymphocytes-helper reduction, 

that indicates congenital immunodeficiency and promotes primary chronic 

inflammation. In children with CHL the cellular immunity activity decreased, but 

humoral response is activated by a higher content of BCD19+-lymphocytes 

accompanied by its secretory activity reduction and is an evidence of the acute 

inflammation in anamnesis. 

Key words: hearing loss / deafness in children, risk factors, comorbidity 

 

Introduction. Hearing loss in children is a multifaceted condition that extends 

beyond the auditory system. According to WHO in 2030 the patients number with 

irreversible forms of hearing loss increase by 30% worldwide [1-7]. Recent research 

has shed light on the intriguing connection between hearing impairment and immune 

system alterations in pediatric populations [8-11]. This article explores the 

mechanisms and patterns of immune system changes in children with deafness and 

hearing loss. Before delving into the specifics of immune system changes, it's 

important to understand the basics of how the immune system works. The immune 

system is a complex network of cells, tissues, and organs designed to protect the body 
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from infections and diseases. It comprises two primary branches: the innate immune 

system, providing rapid but generalized responses, and the adaptive immune system, 

which offers specific, long-lasting defense. Children with hearing loss may 

experience immune system changes that can have far-reaching effects on their overall 

health. These alterations can be broadly categorized into the following patterns:  

¶ Inflammation and Infection Susceptibility: Children with hearing loss may 

exhibit chronic inflammation, which could be related to the underlying causes of their 

hearing impairment. Prolonged inflammation can weaken the immune response, 

making these children more susceptible to infections. 

¶ Autoimmunity: in some cases, immune system dysregulation may lead to 

autoimmune responses. This is when the immune system mistakenly targets healthy 

tissues in the body, potentially causing damage to various organs. Research has 

shown a potential link between hearing loss and autoimmune conditions in children. 

¶ Stress-Induced Changes: living with hearing loss can be emotionally and 

psychologically challenging for children. This chronic stress can have a profound 

impact on the immune system, leading to altered immune responses and an increased 

vulnerability to illnesses. 

¶ Gut-Immune System Connection: recent studies have also explored the gut-

immune system axis. Changes in gut microbiota, which can be influenced by various 

factors, including hearing loss, may contribute to immune system alterations. The gut 

microbiome plays a significant role in regulating immune responses. 

¶ Impact of Hearing Aids and Cochlear Implants: children with hearing loss 

who use hearing aids or cochlear implants may experience different immune 

responses due to the presence of these devices. The impact of these interventions on 

the immune system is an area of active research. 

¶ Treatment and Interventions: understanding the immune system changes in 

children with hearing loss is critical for their overall well-being. Early intervention 

and proper management of hearing loss, as well as addressing any associated immune 

system alterations, are crucial. This might involve targeted therapies to manage 

inflammation or address autoimmunity, as well as psychological support to mitigate 
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the effects of chronic stress. 

Aim. To analyze the basic parameters of cellular and humoral immunity in 

children with sensorineural or conductive hearing loss / deafness (SNHL, CHL).  

Materials and methods. A prospective study involved 102 children from 8 to 

18 years old with different types and degrees of hearing loss / deafness. The study 

was conducted in compliance with all requirements of GCP, GLP, biomedical ethics 

regarding the scientific medical research conduct with human participation. Informed 

consent for participation in the study was signed by the parents of each child. 68 

(66.7%) children had SNHL, 34 (33.3%) ï CHL. Children were divided by age into 

two groups: 8-11 years and 11 months old (n=36) and 12-18 years old (n=66). The 

control group included 60 practically healthy participants, who did not suffer from 

hearing impairment and matched for age and sex distribution to study group (p>0.05). 

SNHL or CHL was diagnosed by ENT specialist using following methods: ENT 

examination, computer based audiometry, tympanometry.  

Cell immune response was analyzed by TCD3+ lymphocytes content and their 

subpopulations (TCD4+-lymphocytes-helper and TCD8+-lymphocytes suppressor). 

Humoral immune response studied by general pool of BCD19+-lymphocytes and 

their secretory activity after major classes of immunoglobulins (Ig) IgM, IgG, IgA. 

Statistical processing was performed using StatisticaÈ 7.0 (StatSoft Inc, USA) 

software. Significance of differences were considered at p<0.05. 

Results and discussion. Relative TCD3+-lymphocytes content reduced in all 

children with SNHL, CHL by 46.29% and 44.29% including TCD4+-lymphocytes 

helper by 49.58% and 44.27% accordingly (more in SNHL) and TCD8+-

lymphocytes-suppressor - by 37.50% and 43.65%, lower neutrophils phagocytic 

activity by 14,06-45,76% and compensatory phagocytic number increase (more in 

SNHL). Humoral immune response in children with CHL, which were mainly caused 

by binaural media otitis, was associated with BCD20+-lymphocytes compensatory 

growth by 47,62% (ʨ<0,001), with significant decrease of their secretory activity 

after IgG and IgA level content by 26,36% (ʨ<0,05) and 24,21% (ʨ<0,01) 

respectively and increasing the circulating immune complexes (CIC) number - by 
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37.27% (p<0.001). 

The absolute content of the BCD19+ lymphocytes total pool in CHL children 

which are indicator of the humoral immune response increased by 47.62% (p<0.001) 

(+II) and was higher than in children with SNHL by 25.81% (p<0.001), against the 

background of a significant decrease in secretory activity in relation to the main 

classes of immunoglobulins IgG, IgA concentration in peripheral venous blood by 

26.36% (p<0.05) and 24.21% (p<0.01) and an increase of CIC number - by 37.27% 

(p<0.001). 

The secretory activity of BCD19+ lymphocytes in SNHL children by the IgA 

serum concentration decrease was lower than in CHL children by 10.65% (ʨ=0.001) 

with a marginally lower CIC number by 8 .73% (ʨ=0.051) and in general exceeded 

such in the practically healthy group by 25.28% (ʨ<0.001). The serum IgA content 

decrease, as the main immunoglobulin of the mucous membranes protection from the 

infection penetration, in the in SNHL children was not due to the fourth critical 

period of the immune system formation in children (4-6 years), since the age of the 

subjects ranged from 8 up to 18 years, and may indicate its congenital or acquired 

deficiency, which potentially creates prerequisites for the occurrence of primary 

chronic inflammation on the mucous membranes of the inner ear, upper respiratory 

tract, etc. 

The BCD19+-lymphocytes total pool content increased in children with CHL 

and indicated the humoral immune system stimulation.  

Moreover, that confirms indirectly the acute-inflammation underwent or its 

chronicity. In addition, lower IgM, IgG and IgA levels in children with SNHL 

indicates congenital / acquired immunodeficiency, or the presence of chronic 

inflammation of the mucous membranes.  

In both groups of children with SNHL or CHL the level of CIC exceeded than 

in the control group. Thus, the obtained results indirectly indicate a possible increase 

of microbial antigens flow into the blood and immunoglobulin complexes formation 

that are not removed by phagocytic cells from the bloodstream (especially in children 

with CHL). 
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Conclusion. The cellular immunity activity decreased in children with SNHL 

more significant mainly due to TCD4+-lymphocytes-helper reduction, that indicates 

congenital immunodeficiency and promotes primary chronic inflammation. In 

children with CHL the cellular immunity activity decreased, but humoral response is 

activated by a higher content of BCD19+-lymphocytes accompanied by reduction of 

their secretory activity and is an evidence of the acute inflammation in anamnesis. 
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Annotation:  The mass death of people in emergency situations makes it 

necessary to conduct an appropriate amount of forensic medical research to establish 

the causes of death, identify persons and solve other significant issues [1-4]. Carrying 

out these studies, in the presence of numerous human victims, is often faced both 

with a significant amount of damage on the corpses of the dead, which causes in 15% 

of cases the loss of significant identification features, and with the lack of capabilities 

of some forensic medical expert institutions, due to insufficient training of specialists, 

inappropriate conditions for keeping corpses, lack of necessary laboratory equipment. 

Keywords: forensic medical examination, criminology, identification persons, 

complicated conditions. 

 

Establishing all the circumstances and time of the event and its participants is a 

necessary requirement during the investigation, in particular in the case of numerous 

deaths of people during war, man-made disasters or mass riots. In such cases, the 

practice, when the identity of not all the dead is established, cannot be justified by the 

lack of time and personnel resources. Although, in some places this is caused purely 
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by the shortcomings of methodical support. 

The identification procedure can take place in normal and complicated 

conditions. Under normal conditions, the expert is provided with object A and object 

B to conduct a certain identification study. It is the presence of two researched 

objects that allows the expert to reach a certain conclusion based on certain 

identification features, in accordance with the principles of identification research. 

Complicated conditions should be considered conditions when the expert is given 

object A for research, but object B is missing or undefined. Under such conditions, 

the expert only determines certain characteristics of object B that appeared on object 

A, which, however, are not sufficient for the final identification of object B. Another 

case of complicated identification conditions is a mass death of people. In this case, 

the amount of work increases significantly, 

Let's consider the expert's actions in simple and complicated conditions using 

examples. The expert was given the charred corpse of a person who died during the 

fire for research. The investigator has reason to believe that the deceased is a certain 

person - the owner of the house. If a person has a dental card that shows their dental 

status, an expert can compare the dental status of the corpse with historical data and 

conclude that the corpse and the owner of the building are the same. Such a case 

should be considered a normal condition of identification, since two objects are 

available for comparison. 

However, more often identification research is performed in the absence of any 

information about a person, for example, when identifying an unidentified person. 

This leads to a situation when it is necessary to first determine the person of a person 

or a limited circle of persons, in relation to which (whom) an identification study 

should be conducted, then identify identification signs and, finally, perform the study 

itself. It should be noted that the first two stages are essentially investigative work 

entrusted to law enforcement agencies, but in practice, the lack of effective 

interaction between expert institutions and investigative units of the Ministry of 

Internal Affairs of Ukraine leads to unsatisfactory results - the identity of a certain 

number of dead people remains undetermined. 
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A variant of a complicated case is identification in cases of mass death of 

people. The absence or limited information about the dead, which has identification 

significance, is further complicated by the number of dead and the limited number of 

experts who can be involved in the work at the same time. 
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ʋɼʂ 616.36-002.2 

ʂʃɯʅɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʍʈʆʅɯʏʅʆɻʆ ɻɽʇɸʊʀʊʋ ʉ ʋ ɼɯʊɽʁ 

 

ɸʭʤʝʜʦʚʘ ʂʘʤʽʣʘ ʄʘʛʦʤʝʜʟʘʧʽʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɻʘʚʨʠʣʦʚ ɸʥʘʪʦʣʽʡ ɺʽʢʪʦʨʦʚʠʯ 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʟʘʨʘʞʝʥʥʷ ʚʽʨʫʩʦʤ ʛʝʧʘʪʠʪʫ ʉ (HCV) ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ 

ʭʨʦʥʽʯʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ (ʍɻʉ) - ʧʨʦʙʣʝʤʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ 

170-180 ʤʣʥ ʦʩʽʙ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ - ʙʣʠʟʴʢʦ 3% ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

ʇʦʰʠʨʝʥʽʩʪʴ HCV-ʽʥʬʝʢʮʽʾ ʚ ʜʠʪʷʯʽʡ ʧʦʧʫʣʷʮʽʾ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʪʘʥʦʚʠʪʴ 

0,1-0,4%, ʧʨʠ ʮʴʦʤʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʪʦʪʠ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʜ ʚʽʢʫ: ʫ 

ʚʽʢʦʚʽʡ ʢʘʪʝʛʦʨʽʾ 6-11 ʨʦʢʽʚ ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʘʥʪʠ-HCV-ʘʥʪʠʪʽʣ ʩʪʘʥʦʚʠʪʴ 

0,1-0,2 %, ʫ 12ï19 ʨʦʢʽʚ ï 0,4% [1-3]. ʋ ʢʨʘʾʥʘʭ ʟ ʥʠʟʴʢʠʤ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʩʪʘʪʫʩʦʤ ʯʘʩʪʦʪʘ HCV-ʽʥʬʝʢʮʽʾ ʚ ʜʠʪʷʯʽʡ ʧʦʧʫʣʷʮʽʾ 

ʜʦʩʷʛʘʻ 1,8-5,0%.  

ɺ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ HCV ʻ ʥʘʡʯʘʩʪʽʰʦʶ ʧʨʠʯʠʥʦʶ 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʫ ʜʽʪʝʡ [4-6]. ɺ ʜʘʥʠʡ ʯʘʩ, ʟʘ ʜʘʥʠʤʠ ʮʝʥʪʨʽʚ ʟ 

ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ (Centers for Disease Control and 

Prevention), ʫ ʩʚʽʪʽ ʱʦʨʽʯʥʦ ʨʝʻʩʪʨʫʶʪʴ ʙʣʠʟʴʢʦ 25 ʪʠʩ. ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ 

ʟʘʨʘʞʝʥʥʷ HCV-ʚʽʨʫʩʦʤ ʩʝʨʝʜ ʜʽʪʝʡ ʪʘ ʜʦʨʦʩʣʠʭ [5]. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ, ʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ, ʜʽʪʠ, ʚʽʨʫʩ 

ʛʝʧʘʪʠʪʫ ʉ 

 

ʄʝʪʘ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʘʪʝʡ, ʪʝʟ ʪʘ 

ʽʥʰʠʭ ʜʞʝʨʝʣ, ʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʜʘʥʽ ʧʨʦ ʢʣʽʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʭʨʦʥʽʯʥʦʛʦ 

ʛʝʧʘʪʠʪʫ ʉ ʫ ʜʽʪʝʡ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟ 

ʜʘʥʠʭ MEDLINE, PubMed ʽ Cochrane ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ: çʚʽʨʫʩʥʠʡ 

ʛʝʧʘʪʠʪè, çʜʽʪʠè, çʛʝʧʘʪʠʪ ʉè, çʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ è, çʛʝʧʘʪʠʪ ʉ ʚʽʨʫʩè. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʍɺɻʉ ʫ ʜʽʪʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʽʨʝʤʽʾ ʪʘ ʤʽʟʝʨʥʦʾ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʦʶ. ʇʨʠ 

ʨʝʪʝʣʴʥʦʤʫ ʟʙʦʨʽ ʘʥʘʤʥʝʟʫ ʫ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ ʧʽʜʣʽʪʢʽʚ, ʨʽʜʰʝ ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ʪʘ ʨʽʜʢʦ ʫ ʜʦʰʢʽʣʴʥʷʪ ʚʜʘʻʪʴʩʷ ʚʠʷʚʠʪʠ ʘʩʪʝʥʦʚʝʛʝʪʘʪʠʚʥʠʡ ʩʠʥʜʨʦʤ 

(ʧʽʜʚʠʱʝʥʘ ʩʪʦʤʣʶʚʘʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʟʘʥʷʪʴ ʬʽʟʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʫ 

ʩʧʦʨʪʠʚʥʠʭ ʩʝʢʮʽʷʭ; ʟʥʠʞʝʥʠʡ ʪʘ/ʘʙʦ ʚʠʙʦʨʯʠʡ ʘʧʝʪʠʪ, ʧʝʨʽʦʜʠʯʥʽ ʙʦʣʽ ʫ 

ʧʨʘʚʦʤʫ ʧʽʜʨʝʙʝʨ'ʾ, ʭʘʨʯʫʚʘʥʥʷ ʘʙʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ). 

ɻʝʧʘʪʦʤʝʛʘʣʽʷ - ʛʦʣʦʚʥʠʡ ʩʠʤʧʪʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʠʤ 

ʢʣʽʥʽʯʥʠʤ ʧʨʦʷʚʦʤ ʭʚʦʨʦʙʠ. ʇʨʠ ʧʘʣʴʧʘʮʽʾ ʧʝʯʽʥʢʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ 

ʙʦʣʶʯʽʩʪʴ ʪʘ ʫʱʽʣʴʥʝʥʥʷ ʾʾ ʢʦʥʩʠʩʪʝʥʮʽʾ. ʉʧʣʝʥʦʤʝʛʘʣʽʷ ʥʝ ʪʘʢʘ ʧʦʩʪʽʡʥʘ, 

ʯʘʩʪʽʰʝ ʚʦʥʘ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ (ʰʢʽʨʥʠʤʠ 

ʢʨʦʚʦʚʠʣʠʚʘʤʠ ʫ ʚʠʛʣʷʜʽ ʧʝʪʝʭʽʡ ʽ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʾ). ɯʥʦʜʽ ʫ ʩʪʘʨʰʠʭ ʜʽʪʝʡ ʪʘ 

ʧʽʜʣʽʪʢʽʚ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʦʟʥʘʢʠ ʭʨʦʥʽʯʥʦʾ ʢʦʘʛʫʣʦʧʘʪʽʾ (ʜʝʬʽʮʠʪ ʩʠʥʪʝʟʫ 

ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʚ ʧʝʯʽʥʮʽ ï ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ) ʫ 

ʚʠʛʣʷʜʽ çʩʠʥʷʯʢʽʚè, ʩʧʦʥʪʘʥʥʠʭ ʥʦʩʦʚʠʭ ʢʨʦʚʦʪʝʯ ʙʝʟ ʦʟʥʘʢ ʚʘʟʦʧʘʪʽʾ ʥʦʩʦʚʦʾ 

ʧʝʨʝʛʦʨʦʜʢʠ ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ [7, 8]. 

ʇʦʟʘʧʝʯʽʥʢʦʚʽ ʧʨʦʷʚʠ HCV ʽʥʬʝʢʮʽʾ, ʷʢʽ ʻ ʧʦʪʝʥʮʽʡʥʦ ʚʘʞʢʠʤʠ ʫ 

ʜʦʨʦʩʣʠʭ, ʫ ʜʽʪʝʡ ʨʽʜʢʽʩʥʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʛʽʧʦʪʠʨʝʦʟʫ ʪʘ 

ʘʫʪʦʽʤʫʥʥʦʛʦ ʪʠʨʝʦʾʜʠʪʫ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚ 11% ʪʘ 5,6% ʚʠʧʘʜʢʽʚ 

[9, 11]. 

ʅʝʨʽʜʢʦ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ʭʚʦʨʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽʤʠ. ɺ 

ʙʽʦʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʘʭ ʢʨʦʚʽ ʘʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʬʝʨʘʟ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ 

ʜʦ ʧʦʤʽʨʥʠʭ ʟʥʘʯʝʥʴ. ɸʣʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʽʚʝʥʴ ʛʽʧʝʨʬʝʨʤʝʥʪʝʤʽʾ 

ʤʽʥʽʤʘʣʴʥʠʡ - ɸʃʊ ʪʘ ɸʉʊ (ʥʝ ʧʝʨʝʚʠʱʫʻ 1,5-2 ʥʦʨʤ) ʽ ʥʦʩʠʪʴ ʭʚʠʣʝʧʦʜʽʙʥʠʡ 

ʭʘʨʘʢʪʝʨ. ʇʽʛʤʝʥʪʥʠʡ ʦʙʤʽʥ, ʙʽʣʢʦʚʦ-ʩʠʥʪʝʪʠʯʥʘ ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ ʟʘʟʚʠʯʘʡ ʥʝ 

ʧʦʨʫʰʝʥʽ. ʋ ʢʨʦʚʽ ʚʠʷʚʣʷʶʪʴʩʷ ʘʥʪʠ-HCV IgG ʩʫʤʘʨʥʽ (ʘʥʪʠʪʽʣʘ ʜʦ 
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ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʥʝʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʽʚ ʚʽʨʫʩʫ - core, NS3, NS4, NS5), PHK HCV 

[7, 8, 10]. 

ʄʘʣʦʩʠʤʧʪʦʤʥʠʡ ʧʝʨʝʙʽʛ ʍɺɻʉ ʫ ʜʽʪʝʡ, ʽʥʬʽʢʦʚʘʥʠʭ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ, 

ʤʦʞʝ ʪʨʠʚʘʪʠ ʜʦʚʛʦ, ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʜʦʨʦʩʣʦʛʦ ʚʽʢʫ. ʆʜʥʘʢ ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʘʢʪʠʚʥʦʩʪʽ ɸʃʊ ʪʘ ɸʉʊ ʱʝ ʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ, ʦʩʢʽʣʴʢʠ 

ʘʢʪʠʚʥʽʩʪʴ (ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ) ʍɺɻʉ ʦʮʽʥʶʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟʘ ʩʪʫʧʝʥʝʤ 

ʚʠʨʘʞʝʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʢʨʘʪʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɸʃʊ, ʘʣʝ ʡ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʫʧʝʥʷ ʬʽʙʨʦʟʫ ʧʝʯʽʥʢʠ, ʷʢʠʡ ʧʨʠ ʩʪʘʜʽʷʭ, ʱʦ ʜʘʣʝʢʦ ʟʘʡʰʣʠ 

(F3 ʽ F4 ʟʘ ʰʢʘʣʦʶ METAVIR ) ʯʝʨʝʟ ʪʨʠʚʘʣʠʡ ʯʘʩ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʨʦʟʚʠʪʢʫ ʚʘʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʭʚʦʨʦʙʠ. 

ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʶʪʴ ʤʘʡʞʝ ʥʦʨʤʘʣʴʥʫ ʛʽʩʪʦʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ 

ʧʝʯʽʥʢʠ ʧʽʩʣʷ ʙʽʣʴʰ ʷʢ ʜʚʦʭ ʜʝʩʷʪʠʨʽʯʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ [12, 13]. ʆʜʥʘʢ ʫ ʜʝʷʢʠʭ 

ʜʽʪʝʡ ʚʞʝ ʯʝʨʝʟ 1 ʨʽʢ ʧʽʩʣʷ ʟʘʨʘʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʦʛʨʝʩʫʶʯʫ ʧʦʨʘʟʢʫ 

ʦʨʛʘʥʫ [8, 13]. ʈʠʟʠʢ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʫ ʜʽʪʝʡ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʭʨʦʥʽʯʥʫ HCV 

ʽʥʬʝʢʮʽʶ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1% ʜʦ 4%, ʤʦʩʪʦʧʦʜʽʙʥʠʡ ʬʽʙʨʦʟ ʽ ʚʘʞʢʝ ʟʘʧʘʣʝʥʥʷ 

ʙʫʣʠ ʦʧʠʩʘʥʽ ʧʨʠʙʣʠʟʥʦ ʫ 15% [9, 10, 12-15]. ɻʝʧʘʪʦʮʝʣʶʣʷʨʥʘ ʢʘʨʮʠʥʦʤʘ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʢʦ, ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʦʧʠʩʘʥʦ ʪʽʣʴʢʠ 3 ʚʠʧʘʜʢʠ [16, 17]. 

ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʫ ʜʽʪʝʡ ʟ ʍɺɻʉ ʧʦʨʷʜ ʟ 

ʦʙʣʽʛʘʪʥʠʤʠ ʢʦʥʬʝʢʮʽʻʶ (HBV, HDV, HGV, TTV) ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʠʤʠ (CMV, 

EBV, HSV 1,2,6 ʪʘ ʽʥ) ʛʝʧʘʪʦʪʨʦʧʥʠʤʠ ʚʽʨʫʩʘʤʠ ʪʘ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʥʝʢʨʦʚʦʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʝʯʽʥʮʽ ʻ: ʬʝʪʘʣʴʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʭʚʦʨʦʙʠ (ʭʚʦʨʦʙʘ 

ɺʽʣʴʩʦʥʘ-ʂʦʥʦʚʘʣʦʚʘ, ʛʣʽʢʦʛʝʥʦʟʠ I-IV, ʨʽʜʢʦ IX; ʤʫʢʦʚʽʩʮʠʜʦʟ, ʜʝʬʽʮʠʪ 

ʘʣʴʬʘ-1-ʘʥʪʠʪʨʠʧʩʠʥʫ, ʛʘʣʘʢʪʦʟʝʤʽʷ, ʪʠʨʦʟʠʥʝʤʽʷ ʪʘ ʽʥʰʽ ʘʤʽʥʘʮʠʜʫʨʽʾ, 

ʚʨʦʜʞʝʥʽ ʘʥʦʤʘʣʽʾ ʧʝʯʽʥʢʠ ʪʘ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ). 

ɿʘʛʘʣʦʤ, ʫ ʜʠʪʷʯʦʤʫ ʚʽʮʽ ʍɺɻʉ ʻ ʜʦʤʽʥʫʶʯʦʶ ʬʦʨʤʦʶ HCV-ʽʥʬʝʢʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ʍʨʦʥʽʯʥʘ ʛʝʧʘʪʠʪ ʉ ʫ ʜʽʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ 

ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʽ ʯʘʩʪʦ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʤʘʣʦʩʠʤʧʪʦʤʥʦ ʘʙʦ 

ʘʩʠʤʧʪʦʤʥʦ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʢʣʽʥʽʯʥʠʤ ʧʨʦʷʚʦʤ ʫ ʜʽʪʝʡ ʻ ʛʝʧʘʪʦʤʝʛʘʣʽʷ, ʷʢʘ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʣʝʛʢʦʶ ʙʦʣʶʯʽʩʪʶ ʪʘ ʫʱʽʣʴʥʝʥʥʷʤ ʧʝʯʽʥʢʠ. 

ɻʝʤʦʨʘʛʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʪʘʢʠʡ ʷʢ ʧʝʪʝʭʽʾ ʪʘ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʷ, ʤʦʞʝ ʙʫʪʠ ʽʥʰʠʤʠ 
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ʧʨʦʷʚʘʤʠ ʭʚʦʨʦʙʠ. ʇʦʟʘʧʝʯʽʥʢʦʚʽ ʧʨʦʷʚʠ, ʷʢʽ ʻ ʨʽʜʢʽʩʥʠʤʠ ʫ ʜʽʪʝʡ, ʚʢʣʶʯʘʶʪʴ 

ʛʽʧʦʪʠʨʝʦʟ ʪʘ ʘʫʪʦʽʤʫʥʥʠʡ ʪʠʨʝʦʾʜʠʪ. ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʭʚʦʨʦʙʘ ʤʦʞʝ 

ʧʨʦʪʽʢʘʪʠ ʙʝʟ ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʪʘ ʱʦ ʧʦʢʘʟʥʠʢʠ ʙʽʦʭʽʤʽʯʥʠʭ 

ʘʥʘʣʽʟʽʚ ʢʨʦʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʤʘʡʞʝ ʥʦʨʤʘʣʴʥʠʤʠ ʘʙʦ ʤʘʣʦʩʠʤʧʪʦʤʥʠʤʠ. ʆʜʥʘʢ, 

ʥʘʚʽʪʴ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʨʘʞʝʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʩʝʨʡʦʟʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʪʘʢʽ ʷʢ ʬʽʙʨʦʟ ʪʘ ʮʠʨʦʟ ʧʝʯʽʥʢʠ.ɼʽʪʠ ʟ ʨʠʟʠʢʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʪʘʢʠʤʠ ʷʢ ʽʥʰʽ ʛʝʧʘʪʦʪʨʦʧʥʽ ʽʥʬʝʢʮʽʾ ʘʙʦ ʬʝʪʘʣʴʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʭʚʦʨʦʙʠ, ʤʦʞʫʪʴ 

ʤʘʪʠ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʩʝʨʡʦʟʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚʽʜ ʭʨʦʥʽʯʥʦʛʦ 

ʛʝʧʘʪʠʪʫ C. ʊʦʤʫ ʚʘʞʣʠʚʦ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʭʨʦʥʽʯʥʠʡ ʛʝʧʘʪʠʪ 

C ʫ ʜʽʪʝʡ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʚʠʨʘʞʝʥʠʭ ʩʠʤʧʪʦʤʽʚ. 
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ʂʨʽʯʬʘʣʫʰʽʡ ʉʝʨʛʽʡ ɯʚʘʥʦʚʠʯ, 

ʅʴʦʨʙʘ-ɹʦʙʠʢʦʚ ʄʠʭʘʡʣʦ ʄʠʭʘʡʣʦʚʠʯ, 
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ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʥʘʰ ʯʘʩ ʟʙʽʣʴʰʫʻʪʴʩʷ ʦʙʩʷʛ ʟʚʝʨʥʝʥʴ ʜʦ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ ʟ 

ʧʨʠʚʦʜʫ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʯʘʩʪʦʪʫ ʥʘʷʚʥʦʩʪʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʪʘʥʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʪʘʥ ʦʢʨʝʤʠʭ 

ʟʫʙʽʚ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʨʦʣʽ ʪʦʯʢʦʚʦʾ ʦʧʦʨʠ ʤʘʡʙʫʪʥʴʦʾ 

ʦʨʪʦʧʝʜʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʯʘʩʪʠʤʠ ʻ ʚʠʧʘʜʢʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʟ ʤʝʪʦʶ 

ʟʚʽʣʴʥʝʥʥʷ ʧʨʦʩʪʦʨʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʪʠʪʘʥʦʚʠʭ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʦʚʝʜʝʥʥʷ ʘʜʝʢʚʘʪʥʦʾ ʦʨʪʦʧʝʜʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ.  

ʉʘʤʝ ʪʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʩʪʘʣʘ ʦʮʽʥʢʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʨʽʟʥʠʤʠ 

ʧʨʦʪʦʢʦʣʘʤʠ ʟʘʚʝʨʰʝʥʥʷ ʦʧʝʨʘʮʽʾ ʟ ʧʨʠʚʦʜʫ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ, ʟʘʜʣʷ 

ʚʠʦʢʨʝʤʣʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ 

ʢʨʠʪʝʨʽʾʚ ʯʘʩʫ-ʷʢʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʨʝʛʝʥʝʨʘʮʽʾ, ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ 

ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʽʷ, ʜʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ, ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʷ, 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʷ, ʷʪʨʦʛʝʥʥʽ ʚʪʨʫʯʘʥʥʷ, ʧʘʨʦʜʦʥʪʦʣʦʛʯʥʠʡ ʩʪʘʪʫʩ. 
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ɺʩʪʫʧ. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʚʝʨʥʝʥʥʷʤ ʟ 

ʧʨʠʚʦʜʫ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʷʢʠʤ ʧʦʢʘʟʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʧʨʦʛʨʝʩʠʚʥʦ ʟʨʦʩʪʘʻ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʯʝʨʝʟ ʥʝʟʘʜʦʚʽʣʴʥʠʡ 

ʧʘʨʦʜʦʥʪʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʘʮʽʻʥʪʘ ʻ ʥʝʦʙʭʽʜʥʠʤ ʚʠʜʘʣʝʥʥʷ 

ʟʫʙʽʚ, ʱʦ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʦʚʣʝʥʽ ʯʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʦʧʦʨʠ ʤʘʡʙʫʪʥʴʦʾ 

ʦʨʪʦʧʝʜʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʉʪʘʥʜʘʨʪʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʻ 

ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ, ʫ ʭʦʜʽ ʷʢʦʛʦ ʟʫʙʠ ʚʠʜʘʣʷʶʪʴʩʷ. ʉʘʤʝ ʪʦʤʫ, ʥʘʫʢʦʚʘ 

ʦʮʽʥʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ ʧʨʠʯʠʥʘʤʠ 

ʢʦʨʝʢʪʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʻ ʜʦʮʽʣʴʥʠʤ, ʘʜʞʝ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ 

ʯʠʥʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʶ ʽʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʽʤʦʚʽʨʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʫʩʧʽʰʥʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ [1-3]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ 

ʟʘʚʝʨʰʝʥʥʷ ʦʧʝʨʘʮʽʾ ʟ ʧʨʠʚʦʜʫ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʪʘ ʨʝʛʝʥʝʨʘʮʽʻʶ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʫʧʽʥʴ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʥʽ ʟʥʽʤʢʠ 

ʟʫʙʦʱʝʣʝʧʥʦʛʦ ʘʧʘʨʘʪʫ ʧʘʮʽʻʥʪʽʚ. ʆʜʠʥʠʮʝʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʻ ʟʥʽʤʦʢ ʧʘʮʽʻʥʪʽʚ 

ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʪʘ ʧʦʚʪʦʨʥʦʤʫ ʟʚʝʨʥʝʥʥʶ ʭʚʦʨʦʛʦ. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʥʠʭ ʟʥʽʤʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ. ɸʥʘʣʽʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤ, ʫ ʭʦʜʽ 

ʷʢʦʛʦ ʚʠʟʥʘʯʘʣʠʩʴ ʩʪʫʧʽʥʴ ʢʽʩʪʢʦʚʦʾ ʚʪʨʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ʟʫʙʽʚ ʪʘ ʩʪʫʧʽʥʴ ʚʽʜʥʦʚʣʝʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʦʧʝʨʘʮʽʾ. ɿʘʛʘʣʦʤ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 325 ʟʥʽʤʢʽʚ. ɺʩʽ ʟʥʽʤʢʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 6 

ʛʨʫʧ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ, ʘ ʩʘʤʝ: ʚʽʜ 18 ʜʦ 25 ʨʦʢʽʚ; 26-31 ʨ.;           

32-37 ʨ.; 38-43 ʨ.; 44-49 ʨ.; 50-55 ʨ. ʂʦʞʝʥ ʟʥʽʤʦʢ ʘʥʘʣʽʟʫʚʘʚʩʷ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʘʥʥʷ ʦʙôʻʤʫ ʚʪʨʘʪʠ ʢʽʩʪʢʠ ʧʽʩʣʷ ʤʘʥʽʧʫʣʷʮʽʾ. ʆʢʨʽʤ ʪʦʛʦ, ʫ ʢʦʞʥʽʡ ʟ ʮʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʙʫʣʦ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʥʘʩʪʫʧʥʽ ʧʽʜʛʨʫʧʠ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʪʦʢʦʣʽʚ 

ʟʘʚʝʨʰʝʥʥʷ ʦʧʝʨʘʮʽʾ): ʢʣʘʩʠʯʥʠʡ ʧʨʦʪʦʢʦʣ, ʧʨʦʪʦʢʦʣ ʟ ʽʥʪʝʛʨʘʮʽʻʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʣʘʛʝʥʦʚʦʛʦ ParasorbCone ʫ ʣʫʥʢʫ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ; ʧʨʦʪʦʢʦʣ ʟ 
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ʽʥʪʝʛʨʘʮʽʻʶ PRF-ʤʝʤʙʨʘʥʠ, ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʽʟ ʮʝʥʪʨʠʬʫʛʦʚʘʥʦʾ ʢʨʦʚʽ 

ʧʘʮʽʻʥʪʘ, ʫ ʜʽʣʷʥʮʽ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ; ʦʜʥʦʯʘʩʥʘ ʽʥʪʝʛʨʘʮʽʷ ʷʢ ʢʦʣʘʛʝʥʦʚʦʛʦ 

ParasorbCone ʫ ʣʫʥʮʽ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʥʘʢʣʘʜʘʥʥʷʤ ʰʘʨʫ PRF-

ʤʝʤʙʨʘʥʠ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʨʦʪʦʢʦʣʘʤʠ 

ʟʘʚʝʨʰʝʥʥʷ ʦʧʝʨʘʮʽʾ ʟ ʧʨʠʚʦʜʫ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʪʘ ʥʘʩʣʽʜʢʦʚʦʶ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʻʶ. ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʣʘʛʝʥʦʚʠʭ ʢʦʥʫʩʽʚ 

ParasorbCone ʪʘ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʘʥʠʭ ʟ ʚʣʘʩʥʦʾ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ PRF-ʤʝʤʙʨʘʥ 

ʧʨʦʮʝʩʠ ʢʽʩʪʢʦʚʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴʩʷ. ɿʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʟʘʚʝʨʰʘʣʴʥʠʡ ʦʙôʻʤ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʫʚ ʥʘ 

27% ʙʽʣʴʰʝ, ʥʽʞ ʫ ʚʠʧʘʜʢʘʭ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ, ʮʝ ʜʦʟʚʦʣʷʻ 

ʧʨʠʧʫʩʢʘʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʧʦʣʝʛʰʫʻ 

ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʙʽʣʴʰ ʰʚʠʜʢʦʾ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʷʤʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʜʦʜʘʪʢʦʚʠʤʠ ʤʘʥʽʧʫʣʷʮʽʷʤʠ ʫ ʭʦʜʽ 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʪʘ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʝʢʚʘʪʥʝ ʪʘ ʰʚʠʜʢʝ ʚʽʜʥʦʚʣʝʥʥʷ ʦʨʛʘʥʽʟʤʫ 

ʧʘʮʽʻʥʪʘ ʽ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʽʤʦʚʽʨʥʽʩʪʴ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʫ ʩʚʦʶ 

ʯʝʨʛʫ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʽʤʦʚʽʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʘʡʙʫʪʥʴʦʾ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ. 
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ʄʽʥʫʭʽʥ ɺʘʣʝʨʽʡ ɺʦʣʦʜʠʤʽʨʦʚʠʯ 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ, ʜʠʨʝʢʪʦʨ 

ʄʝʣʝʥʪʴʻʚʘ ʍʨʠʩʪʠʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʢ.ʙʽʦʣ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʆʚʝʪʯʠʥ ʇʝʪʨʦ ɺʘʩʠʣʴʦʚʠʯ 

ʢ.ʤʝʜ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɼʋ çɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠè, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɹʘʢʪʝʨʽʦʬʘʛʠ ʻ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʱʦ ʘʪʘʢʫʶʪʴ ʣʠʰʝ 

ʙʘʢʪʝʨʽʾ-ʤʽʰʝʥʽ, ʥʝ ʰʢʦʜʷʪʴ ʥʦʨʤʦʬʣʦʨʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʨʦʟʚʠʪʢʫ ʣʽʢʘʨʩʴʢʦʾ ʩʪʽʡʢʦʩʪʽ ʟʙʫʜʥʠʢʽʚ ʪʘ ʦʙʫʤʦʚʣʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʤʽʢʨʦʙʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʚ ʩʢʣʘʜʦʚʦʾ ʷʢ ʧʝʚʥʠʭ ʥʽʰ, ʪʘʢ ʽ ʚʩʽʻʾ ʝʢʦʩʠʩʪʝʤʠ ʣʶʜʠʥʠ. ʊʦʙʪʦ 

ʙʘʢʪʝʨʽʦʬʘʛʠ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʽʢʨʦʙʥʦʛʦ ʩʢʣʘʜʫ, ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʨʝʛʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʙʘʢʪʝʨʽʡ, ʪʘʢʠʤ ʯʠʥʦʤ ʷʚʣʷʶʯʠʩʴ 

ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʤʽʢʨʦʙʽʦʤʫ ʣʶʜʠʥʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʚʽʜʙʽʨ ʰʪʘʤʽʚ, ʯʫʪʣʠʚʠʭ ʜʦ 

ʩʧʝʮʠʬʽʯʥʠʭ ʙʘʢʪʝʨʽʦʬʘʛʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʗʢ ʦʙôʻʢʪʠ ʙʫʣʦ ʚʟʷʪʽ ʢʣʽʥʽʯʥʽ ʰʪʘʤʠ Escherichia 

coli, Pseudomonas aeruginosa, Staphylococcus aureus ʚʠʣʫʯʝʥʽ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʟ 

ʃʆʈ-ʧʘʪʦʣʦʛʽʻʶ ʪʘ ʇʽʦʬʘʛÈ  ʢʦʤʝʨʮʽʡʥʠʡ ʧʦʣʽʚʘʣʝʥʪʥʠʡ ʙʘʢʪʝʨʽʦʬʘʛ 

(ʨʝʻʩʪʨʘʮʽʡʥʝ ʧʦʩʚʽʜʯʝʥʥʷ UA/15974/01/01). ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʚ 

ʪʨʴʦʭʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ ʫ ʨʽʟʥʽ ʜʥʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʙʘʢʪʝʨʽʡ ʱʦʜʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʙʘʢʪʝʨʽʦʬʘʛʫ 
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ʧʨʦʚʦʜʠʣʠ ʢʨʘʧʝʣʴʥʠʤ ʤʝʪʦʜʦʤ [1]. ɺʠʟʥʘʯʝʥʥʷ ʪʠʪʨʫ ʬʘʛʫ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ spot-ʪʝʩʪʫ [2]. ʇʨʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʋ ʪʠʧʦʚʠʭ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʪʠʥʢʪʦʨʠʘʣʴʥʠʤʠ ʽ ʙʽʦʭʽʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʢʣʽʥʽʯʥʠʭ ʽʟʦʣʷʪʽʚ E. coli, P. aeruginosa, S. aureus ʚʠʟʥʘʯʘʣʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʩʦʙʫ ʇʽʦʬʘʛÈ. 

ʊʘʙʣʠʮʷ 1. 

ʃʽʟʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʚʽʜʥʦʩʥʦ ʢʣʽʥʽʯʥʠʭ ʽʟʦʣʷʪʽʚ ʙʘʢʪʝʨʽʡ 

ʐʪʘʤʠ CL 

 

SCL 

 

+++ 

 

++ 

 

+ 

 

- 

 

ɺʩʴʦʛʦ 

ʰʪʘʤʽʚ 

E. coli 18 13 11 12 8 3 65 

P. aeruginosa 4 5 6 9 11 16 51 

S. aureus 24 16 15 5 8 9 77 

ʇʨʠʤʽʪʢʘ: CL ï ʟʣʠʚʥʠʡ ʣʽʟʠʩ; SCL ï ʥʘʧʽʚʟʣʠʚʥʠʡ ʣʽʟʠʩ; +++ ï ʦʢʨʝʤʽ 

ʥʝʛʘʪʠʚʥʽ ʢʦʣʦʥʽʾ (ʙʽʣʴʰʝ 20); ++ ï ʦʢʨʝʤʽ ʥʝʛʘʪʠʚʥʽ ʢʦʣʦʥʽʾ (ʚʽʜ 10 ʜʦ 20); + ï 

ʦʢʨʝʤʽ ʥʝʛʘʪʠʚʥʽ ʢʦʣʦʥʽʾ (ʜʦ 10); - ï ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʟʠʩʫ 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 1 ʥʝʛʘʪʠʚʥʫ ʯʫʪʣʠʚʽʩʪʴ ʤʘʣʠ 4,7 % ʢʣʽʥʽʯʥʠʭ ʽʟʦʣʷʪʽʚ 

E. coli, 31,4 % ʽʟʦʣʷʪʽʚ P. aeruginosa ʪʘ 11,6 % ʽʟʦʣʷʪʽʚ S. aureus. ʉʣʘʙʢʫ ʪʘ 

ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʧʨʦʷʚʣʷʣʦ 47,6 % ʽʟʦʣʷʪʽʚ E. coli, 51 % ʽʟʦʣʷʪʽʚ 

P. aeruginosa ʪʘ 36,4 % ʽʟʦʣʷʪʽʚ S. aureus. ɺʠʩʦʢʦʯʫʪʣʠʚʠʤʠ ʜʦ ʇʽʦʬʘʛÈ ʙʫʣʦ 

47,7 % ʢʣʽʥʽʯʥʠʭ ʽʟʦʣʷʪʽʚ E. coli, 17,6 % ʽʟʦʣʷʪʽʚ P. aeruginosa ʪʘ 52 % ʽʟʦʣʷʪʽʚ 

S. aureus.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʇʽʦʬʘʛÈ. ʊʠʪʨʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ: ʩʧʦʯʘʪʢʫ ʟʘ ɸʧʧʝʣʴʤʘʥʦʤ (ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ 

ʨʦʟʚʝʜʝʥʥʷ ʬʘʛʘ, ʷʢʝ ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ), ʘ ʧʦʪʽʤ ʟʘ ɻʨʘʮʽʷ 

(ʚʠʟʥʘʯʝʥʥʷ ʙʣʷʰʢʦʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ɹʋʆ) ʚ 1 ʤʣ). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʬʝʢʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʪʠʪʨ ʬʘʛʘ) 

ʇʽʦʬʘʛÈ (ʩʠʥʴʦʛʥʽʡʥʦʛʦ, ʩʪʘʬʽʣʦʢʦʢʦʚʦʛʦ ʪʘ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ) ʟʘ ʤʝʪʦʜʦʤ 

ɸʧʝʣʴʤʘʥʘ ʩʪʘʥʦʚʠʣʦ 10
-9 
(ʪʘʙʣ. 2-4). 
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ʊʘʙʣʠʮʷ 2. 

ɯʥʬʝʢʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʦ ʽʟʦʣʷʪʽʚ Pseudomonas aeruginosa 

ʟʘ ʤʝʪʦʜʦʤ ɸʧʧʝʣʴʤʘʥʘ 

 

ʊʝʩʪ-ʰʪʘʤ 

ʈʦʟʚʝʜʝʥʥʷ ʧʦʣʽʚʘʣʝʥʪʥʦʛʦ ʙʘʢʪʝʨʽʦʬʘʛʘ 

10
-1
 10

-2
 10

-3
 10

-4
 10

-5
 10

-6
 10

-7
 10

-8
 10

-9
 10

-10 

P. aeruginosa ATCC 

27853 
+ + + + + + + + Ñ - 

P. aeruginosa 1221 + + + + + + + + Ñ - 

P. aeruginosa 2267 + + + + + + + + Ñ - 

ʇʨʠʤʽʪʢʘ: ç+è ï ʥʘʷʚʥʽʩʪʴ ʧʦʚʥʦʛʦ ʣʽʟʠʩʫ; çÑè ï ʥʘʷʚʥʽʩʪʴ ʯʘʩʪʢʦʚʦʛʦ 

ʣʽʟʠʩʫ; ç-è ï ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʟʠʩʫ 

ʊʘʙʣʠʮʷ 3. 

ɯʥʬʝʢʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʜʦ ʽʟʦʣʷʪʽʚ Staphylococcus aures 

ʟʘ ʤʝʪʦʜʦʤ ɸʧʧʝʣʴʤʘʥʘ 

 

ʊʝʩʪ-ʰʪʘʤ 

ʈʦʟʚʝʜʝʥʥʷ ʧʦʣʽʚʘʣʝʥʪʥʦʛʦ ʙʘʢʪʝʨʽʦʬʘʛʘ 

10
-1
 10

-2
 10

-3
 10

-4
 10

-5
 10

-6
 10

-7
 10

-8
 10

-9
 10

-10 

S. aureus ATCC 25923 + + + + + + + + Ñ - 

S. aureus 101 + + + + + + + + Ñ - 

S. aureus 191 + + + + + + + + Ñ - 

ʇʨʠʤʽʪʢʘ: ç+è ï ʥʘʷʚʥʽʩʪʴ ʧʦʚʥʦʛʦ ʣʽʟʠʩʫ; çÑè ï ʥʘʷʚʥʽʩʪʴ ʯʘʩʪʢʦʚʦʛʦ 

ʣʽʟʠʩʫ; ç-è ï ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʟʠʩʫ 

ʊʘʙʣʠʮʷ 4. 

ɯʥʬʝʢʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʜʦ ʽʟʦʣʷʪʽʚ Escherichia coli 

ʟʘ ʤʝʪʦʜʦʤ ɸʧʧʝʣʴʤʘʥʘ 

 

ʊʝʩʪ-ʰʪʘʤ 

ʈʦʟʚʝʜʝʥʥʷ ʧʦʣʽʚʘʣʝʥʪʥʦʛʦ ʙʘʢʪʝʨʽʦʬʘʛʘ 

10
-1
 10

-2
 10

-3
 10

-4
 10

-5
 10

-6
 10

-7
 10

-8
 10

-9
 10

-10 

E. coli ATCC 25922 + + + + + + + + Ñ - 

E. coli 17 + + + + + + + + Ñ - 

E. coli 22 + + + + + + + + Ñ - 

ʇʨʠʤʽʪʢʘ: ç+è ï ʥʘʷʚʥʽʩʪʴ ʧʦʚʥʦʛʦ ʣʽʟʠʩʫ; çÑè ï ʥʘʷʚʥʽʩʪʴ ʯʘʩʪʢʦʚʦʛʦ 

ʣʽʟʠʩʫ; ç-è ï ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʟʠʩʫ 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʴ 2-4, ʧʦʣʽʚʘʣʝʥʪʥʠʡ ʙʘʢʪʝʨʽʦʬʘʛ ʧʨʦʷʚʣʷʚ ʩʚʦʶ 

ʘʢʪʠʚʥʽʩʪʴ ʜʦ ʚʩʽʭ ʚʟʷʪʠʭ ʚ ʜʦʩʣʽʜ ʽʟʦʣʷʪʽʚ P. ʘeruginosa, S. aureus ʪʘ E. coli ʚ 

ʪʠʪʨʽ 10
-9
. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ɹʋʆ ʚ 1 ʤʣ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʦʣʽʚʘʣʝʥʪʥʦʛʦ ʙʘʢʪʝʨʽʦʬʘʛʫ 

ʇʽʦʬʘʛÈ ʟʘ ʤʝʪʦʜʦʤ ɻʨʘʮʽʷ ʧʨʦʚʦʜʠʣʠ ʽʟ ʨʦʟʚʝʜʝʥʥʷ 10
-9
, ʷʢʝ ʜʘʚʘʣʦ ʯʘʩʪʢʦʚʠʡ 

ʣʽʟʠʩ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʠʪʨʫ ʟʘ ʤʝʪʦʜʦʤ ɸʧʧʝʣʴʤʘʥʘ (ʪʘʙʣ. 5-6). 
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ʊʘʙʣʠʮʷ 5. 

ɯʥʬʝʢʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʜʦ ʽʟʦʣʷʪʽʚ Pseudomonas aeruginosa  

ʟʘ ʤʝʪʦʜʦʤ ɻʨʘʮʽʷ 

ʊʝʩʪ-ʰʪʘʤ ɹʋʆ 
ɸʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʚʽʜʥʦʩʥʦ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʠ, MÑů 

P. aeruginosa ATCC 27853 3  

3,66Ñ1,15 P. aeruginosa ATCC 27853 3 

P. aeruginosa ATCC 27853 5 

P. aeruginosa 1221 6  

5,66Ñ0,57 P. aeruginosa 1221 5 

P. aeruginosa 1221 6 

P. aeruginosa 2267 2  

1,66Ñ0,57 P. aeruginosa 2267 2 

P. aeruginosa 2267 1 

 

ʊʘʙʣʠʮʷ 6. 

ɯʥʬʝʢʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʜʦ ʽʟʦʣʷʪʽʚ Staphylococcus aures  

ʟʘ ʤʝʪʦʜʦʤ ɻʨʘʮʽʷ 
 

ʊʝʩʪ-ʰʪʘʤ 

 

ɹʋʆ 

ɸʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʚʽʜʥʦʩʥʦ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʠ, MÑů 

S. aureus ATCC 25923 4  

4,33Ñ0,57 S. aureus ATCC 25923 4 

S. aureus ATCC 25923 5 

S. aureus 101 7  

6,33Ñ1,15 S. aureus 101 7 

S. aureus 101 5 

S. aureus 191 1  

2,33Ñ1,15 S. aureus 191 3 

S. aureus 191 3 

 

ʊʘʙʣʠʮʷ 7. 

ɯʥʬʝʢʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʜʦ ʽʟʦʣʷʪʽʚ Escherichia coli  

ʟʘ ʤʝʪʦʜʦʤ ɻʨʘʮʽʷ 

 

ʊʝʩʪ-ʰʪʘʤ 

 

ɹʋʆ 

ɸʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʚʽʜʥʦʩʥʦ ʪʝʩʪ-

ʢʫʣʴʪʫʨʠ, MÑů 

E. coli ATCC 25922 6  

5,66Ñ0,57 E. coli ATCC 25922 6 

E. coli ATCC 25922 5 

E. coli 17 8  

6,33Ñ0,57 E. coli 17 7 

E. coli 17 7 

E. coli 22 4  

2,33Ñ0,57 E. coli 22 3 

E. coli 22 3 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʴ 5-7 ʫ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ, ʜʦ ʷʢʠʭ ʢʦʤʝʨʮʽʡʥʽ 

ʙʘʢʪʝʨʽʦʬʘʛʠ ʧʨʦʷʚʣʷʣʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ 



117 

ʜʦʩʣʽʜʽ, ʪʘʢʦʞ ʙʫʣʠ ʚʠʱʠʤʠ ʽ ʧʦʢʘʟʥʠʢʠ ɹʋʆ, ʱʦ, ʟ ʥʘʰʦʾ ʪʦʯʢʠ ʟʦʨʫ, 

ʦʙʫʤʦʚʣʝʥʦ ʨʽʟʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʰʪʘʤʽʚ ʜʦ ʢʫʣʴʪʫʨʠ ʙʘʢʪʝʨʽʦʬʘʛʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʝʨʝʜʥʷ ʘʢʪʠʚʥʽʩʪʴ ʇʽʦʬʘʛÈ ʜʦ ʪʝʩʪ-

ʢʫʣʴʪʫʨ P. aeruginosa ʩʪʘʥʦʚʠʣʘ (3,66Ñ1,87)Ĭ10
9
 ɹʋʆ/ʤʣ, S. aureus  

(4,3Ñ2,15)Ĭ10
9
 ɹʋʆ/ʤʣ, E. coli  (5,44Ñ1,81)Ĭ10

9
 ɹʋʆ/ʤʣ 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ: 

1. ʃʘʙʦʨʘʪʦʨʥʳʝ ʪʝʩʪʳ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ / ʨʝʜ. ʄ. ʍ. ʊʫʨʴʷʥʦʚʘ, ʄ. ʂʘʧʧʘ ï ʄ. : ʂʘʧʧʘ, 1995. ï 111 ʩ. 

2. ʇʦʩʽʙʥʠʢ ʟ ʤʝʜʠʯʥʦʾ ʚʽʨʫʩʦʣʦʛʽʾ / ʨʝʜ. ɺ. ʄ. ɻʠʨʽʥʘ ï ʂ. : ɿʜʦʨʦʚôʷ, 

1995. ï 367 ʩ.  

3. ʃʘʧʘʯ ʉ.ʅ., ʏʫʙʝʥʢʦ ɸ.ɺ., ɹʘʙʠʯ ʇ.ʅ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Excel. 2-ʝ ʠʟʜ., 

ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʂ. ʄʆʈʀʆʅ.2001. 408 ʩ. ISBN 966-7632-33-4. 
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ʋɼʂ 616-022 

ʂʃɯʅɯʂʆ-ɽʇɯɼɽʄɯʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ʃɽɻɯʆʅɽʃʔʆɿʋ 

(ʆɻʃʗɼʆɺɸ ʉʊɸʊʊʗ) 

 

ʂʦʣʦʪʠʣʦ ʊʝʪʷʥʘ ʈʦʤʘʥʽʚʥʘ 

ɼʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʏʝʡʧʝʰ ʄʽʣʝʥʘ ɸʥʜʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɹʝʨʝʟʦʚʩʴʢʘ ɯʥʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ: ʍʚʦʨʦʙʘ ʣʝʛʽʦʥʝʨʽʚ ʻ ʚʘʞʣʠʚʦʶ ʧʨʠʯʠʥʦʶ ʷʢ ʧʦʟʘʣʽʢʘʨʥʷʥʦʾ, 

ʪʘʢ ʽ ʛʦʩʧʽʪʘʣʴʥʦʾ ʧʥʝʚʤʦʥʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʣʝʛʽʦʥʝʣʴʦʟ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʨʽʜʢʦ, ʚʽʥ ʧʨʦʜʦʚʞʫʻ ʩʧʨʠʯʠʥʷʪʠ ʩʧʘʣʘʭʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʚʘʞʣʠʚʽ ʜʣʷ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ʍʚʦʨʦʙʘ ʚʠʢʣʠʢʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʤ ʚʠʜʦʤ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʘʝʨʦʙʥʠʭ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʦʜʫ Legionella; 

ɿʙʫʜʥʠʢʦʤ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ɭʚʨʦʧʽ ʻ Legionella pneumophila ʩʝʨʦʛʨʫʧʠ 1. 

ʋ ʮʽʡ ʩʪʘʪʪʽ ʤʠ ʦʧʠʰʝʤʦ ʛʣʦʙʘʣʴʥʫ ʝʧʽʜʝʤʽʦʣʦʛʽʶ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ, ʾʾ 

ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʤʦ ʧʨʦʛʘʣʠʥʠ ʪʘ ʧʨʽʦʨʠʪʝʪʠ 

ʜʦʩʣʽʜʞʝʥʴ. ʈʘʥʥʷ ʢʣʽʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʰʚʠʜʢʠʡ ʧʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʜʣʷ Legionella spp. ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʦʟʘʣʽʢʘʨʥʷʥʦʶ ʘʙʦ ʛʦʩʧʽʪʘʣʴʥʦʶ ʧʥʝʚʤʦʥʽʻʶ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʢʨʦʢʦʤ ʫ 

ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʝʛʽʦʥʝʣʘ, ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʘʝʨʦʙʥʽ ʙʘʢʪʝʨʽʾ, ʩʝʨʦʛʨʫʧʘ, 

ʰʪʘʤ, ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʇʃʈ. 

 

ʍʚʦʨʦʙʘ ʣʝʛʽʦʥʝʨʽʚ, ʥʘʟʚʘʥʘ ʥʘ ʯʝʩʪʴ ʢʦʥʚʝʥʮʽʾ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʣʝʛʽʦʥʫ ʫ 

ʌʽʣʘʜʝʣʴʬʽʾ ʚ 1976 ʨʦʮʽ, ʜʝ ʾʾ ʚʧʝʨʰʝ ʚʠʷʚʠʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʥʝʚʤʦʥʽʻʶ, 

ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʩʝʧʩʠʩʦʤ. ʋ ʚʩʴʦʤʫ ʩʚʽʪʽ ʙʽʣʴʰʽʩʪʴ 
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ʚʠʧʘʜʢʽʚ ʧʦʚôʷʟʘʥʽ ʟ Legionella pneumophila, ʭʦʯʘ ʚʠʧʘʜʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʽʥʰʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ Legionella, ʤʦʛʣʠ ʟʘʣʠʰʠʪʠʩʷ ʥʝʧʦʤʽʯʝʥʠʤʠ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʩʪʽʚ ʘʙʦ ʫʧʝʨʝʜʞʝʥʠʭ ʚʠʩʥʦʚʢʽʚ. ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʧʝʨʚʠʥʥʠʡ 

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚʠʷʚʣʝʥʥʷ ʘʥʪʠʛʝʥʫ ʚ ʩʝʯʽ, ʥʝ ʜʫʞʝ 

ʯʫʪʣʠʚʠʡ ʜʦ ʰʪʘʤʽʚ, ʷʢʽ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ L pneumophila ʩʝʨʦʛʨʫʧʠ 1 ʘʙʦ ʽʥʰʠʭ 

ʚʠʜʽʚ, ʚʢʣʶʯʘʶʯʠ Legionella longbeachae. [1] 

ʃʝʛʽʦʥʝʣʴʦʟ ʤʘʻ ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʧʽʢʦʤ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 

ʢʽʥʝʮʴ ʣʽʪʘ ʜʦ ʦʩʝʥʽ. ʂʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚôʷʟʫʶʪʴ ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʟ ʪʝʧʣʽʰʠʤʠ 

ʪʘ ʚʦʣʦʛʽʰʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʚʠʱʦʶ ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʧʨʦʪʷʛʦʤ 

ʮʠʭ ʩʝʟʦʥʽʚ. 

ɼʦʢʘʟʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʞʠʚʘʥʥʷ L. pneumophila ʚ ʘʝʨʦʟʦʣʷʭ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ, ʭʦʯʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʘʥʽ ʧʨʦ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʘʝʨʦʟʦʣʽʚ ʤʦʞʫʪʴ ʥʝ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʚʠʞʠʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ 

ʩʚʽʪʽ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. [2] 

ɺ ɸʚʩʪʨʘʣʽʾ ʪʘ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ ʜʦʜʘʪʢʦʚʠʡ ʧʽʢ ʚʠʧʘʜʢʽʚ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʚʝʩʥʽ ʯʝʨʝʟ ʽʥʬʝʢʮʽʾ L longbeachae, ʷʢʽ, ʷʢ ʚʚʘʞʘʶʪʴ, 

ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʦʩʪʫ ʚ ʩʘʜʽʚʥʠʮʪʚʽ. 

ʅʝʜʘʚʥʷ ʽʩʪʦʨʽʷ ʧʦʜʦʨʦʞʝʡ, ʚʢʣʶʯʥʦ ʟ ʧʝʨʝʙʫʚʘʥʥʷʤ ʫ ʛʦʪʝʣʷʭ, ʙʫʣʘ 

ʧʦʚôʷʟʘʥʘ ʟ ʭʚʦʨʦʙʦʶ ʣʝʛʽʦʥʝʨʽʚ. 

ɹʫʜʽʚʣʽ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʘʡʥʷʪʠʤʠ, ʽ ʟʥʘʯʥʠʡ ʟʘʩʪʽʡ ʚʦʜʠ 

ʚ ʜʦʚʛʠʭ ʪʨʫʙʘʭ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ Legionella spp, ʷʢʱʦ ʥʝ 

ʚʞʠʪʠ ʥʘʣʝʞʥʠʭ ʟʘʭʦʜʽʚ ʢʦʥʪʨʦʣʶ. 

ʂʨʫʾʟʥʽ ʩʫʜʥʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ ʟ 

ʧʦʜʽʙʥʠʭ ʧʨʠʯʠʥ ʽ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʧʘʣʘʭʘʤʠ ʭʚʦʨʦʙʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʚôʷʟʦʢ ʽʟ ʧʦʜʦʨʦʞʘʤʠ, ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʠʧʘʜʢʘʤʠ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ, ʧʦʚôʷʟʘʥʦʾ ʟ ʧʦʜʦʨʦʞʘʤʠ, ʱʦʙ 

ʧʦʢʨʘʱʠʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʜʞʝʨʝʣ ʽ ʟʘʭʦʜʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʈʽʚʝʥʴ ʟʚʽʪʥʦʩʪʽ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʨʠʟʠʢ ʜʣʷ ʤʘʥʜʨʽʚʥʠʢʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʨʘʾʥʠ; ʥʘʧʨʠʢʣʘʜ, ʫ 2009 ʨʦʮʽ ɻʨʝʮʽʷ ʧʦʚʽʜʦʤʠʣʘ ʧʨʦ 1,68 ʚʠʧʘʜʢʽʚ ʥʘ ʤʽʣʴʡʦʥ 

ʣʶʜʠʥʦ-ʥʦʯʝʡ, ʧʨʦʚʝʜʝʥʠʭ ʪʘʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 0,55 ʚʠʧʘʜʢʽʚ ʥʘ ʤʽʣʴʡʦʥ 
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ʣʶʜʠʥʦ-ʥʦʯʝʡ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʧʨʦʪʷʛʦʤ ʪʦʛʦ ʞ ʨʦʢʫ. [3] 

ʍʚʦʨʦʙʘ ʣʝʛʽʦʥʝʨʽʚ ʟʘʟʚʠʯʘʡ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʜʠʭʘʥʥʷ ʘʝʨʦʟʦʣʽʚ ʘʙʦ 

ʘʩʧʽʨʘʮʽʶ ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴ Legionella spp, ʽ ʥʝʤʘʻ ʜʦʢʘʟʽʚ ʧʝʨʝʜʘʯʽ ʚʽʜ ʣʶʜʠʥʠ 

ʜʦ ʣʶʜʠʥʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʭʚʦʨʦʙʘ ʣʝʛʽʦʥʝʨʽʚ, ʩʧʨʠʯʠʥʝʥʘ L longbeachae, ʤʘʻ 

ʽʥʰʠʡ ʰʣʷʭ ʧʝʨʝʜʘʯʽ, ʷʢʠʡ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ ʚʠʚʯʝʥʠʡ, ʘʣʝ ʢʦʥʪʘʢʪ ʽʟ ˇʨʫʥʪʦʤ 

ʜʣʷ ʛʦʨʱʠʢʽʚ ʘʙʦ ʩʘʜʽʚʥʠʮʪʚʦʤ ʚʚʘʞʘʻʪʴʩʷ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ. 

ʇʦʛʘʥʘ ʛʽʛʽʻʥʘ ʨʫʢ ʧʽʩʣʷ ʨʦʙʦʪʠ ʚ ʩʘʜʫ, ʪʨʠʚʘʣʝ ʢʫʨʽʥʥʷ ʪʘ ʙʣʠʟʴʢʽʩʪʴ ʜʦ 

ʧʽʜʚʽʰʝʥʠʭ ʛʦʨʱʠʢʽʚ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ. [4] 

ʋ ʪʦʡ ʯʘʩ ʷʢ ʙʽʣʴʰʽʩʪʴ ʚʠʧʘʜʢʽʚ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ ʪʨʘʧʣʷʶʪʴʩʷ 

ʩʧʦʨʘʜʠʯʥʦ, ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʢʣʘʩʪʝʨʠ ʪʘ ʚʠʤʘʛʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʧʘʣʘʭʠ ʟ 

ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥʦʜʽ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ɺʝʣʠʢʽ ʩʧʘʣʘʭʠ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʨʘʞʝʥʠʤʠ 

ʛʨʘʜʠʨʥʷʤʠ, ʩʠʩʪʝʤʘʤʠ ʛʘʨʷʯʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʛʽʜʨʦʤʘʩʘʞʥʠʤʠ ʚʘʥʥʘʤʠ. ɼʽʡʩʥʦ, ʙʫʜʴ-ʷʢʝ ʜʞʝʨʝʣʦ, ʷʢʝ ʛʝʥʝʨʫʻ ʘʝʨʦʟʦʣʽ, ʤʘʻ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʝʨʝʜʘʯʽ Legionella spp, ʽ ʦʧʠʩʘʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʫʤʦʚ, ʚʢʣʶʯʘʶʯʠ ʟʘʨʘʞʝʥʝ ʦʙʣʘʜʥʘʥʥʷ ʣʽʢʘʨʝʥʴ, ʚʠʧʘʨʥʽ ʢʦʥʜʠʮʽʦʥʝʨʠ, ʢʨʫʾʟʥʽ 

ʩʫʜʥʘ ʪʘ ʛʦʪʝʣʽ. ɺʠʧʘʜʢʠ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ ʪʘʢʦʞ ʧʦʚôʷʟʫʶʪʴ ʟ ʬʦʥʪʘʥʘʤʠ, 

ʨʦʟʧʠʣʶʚʘʯʘʤʠ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ ʽ ʘʚʪʦʤʘʪʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʣʴʦʜʫ. [5] 

ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʢʫʨʽʥʥʷ, ʣʽʪʥʽʡ ʚʽʢ, ʭʨʦʥʽʯʥʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʘʙʦ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʽʘʙʝʪ, ʟʣʦʚʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʝʤ, ʨʘʢ (ʦʩʦʙʣʠʚʦ ʟ ʛʣʠʙʦʢʦʶ ʤʦʥʦʮʠʪʦʧʝʥʽʻʶ, ʷʢ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʨʠ ʚʦʣʦʩʘʪʦʢʣʽʪʠʥʥʦʤʫ ʣʝʡʢʦʟʽ) ʪʘ ʽʤʫʥʦʩʫʧʨʝʩʽʷ. ɯʥʬʝʢʮʽʷ Legionella spp 

ʚʠʥʠʢʣʘ ʷʢ ʫʩʢʣʘʜʥʝʥʥʷ ʪʝʨʘʧʽʾ ʬʘʢʪʦʨʦʤ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ (TNF)-Ŭ ʟ ʚʠʱʠʤ 

ʨʠʟʠʢʦʤ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʛʘʣʴʥʦʶ ʧʦʧʫʣʷʮʽʻʶ, ʭʦʯʘ ʚʦʥʘ ʙʫʣʘ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʝʪʘʥʝʨʮʝʧʪ, ʥʽʞ ʫ ʪʠʭ, ʭʪʦ ʦʪʨʠʤʫʚʘʚ ʽʥʬʣʽʢʩʠʤʘʙ ʘʙʦ 

ʘʜʘʣʽʤʫʤʘʙ. 

ɯʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ 2-10 ʜʥʽʚ, ʚ 

ʩʝʨʝʜʥʴʦʤʫ 6-7 ʜʥʽʚ; ʦʜʥʘʢ ʙʫʣʠ ʚʽʜʟʥʘʯʝʥʽ ʜʦʚʰʠʡ ʽ ʢʦʨʦʪʰʠʡ ʽʥʢʫʙʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ. [6] 

ɿʦʣʦʪʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ 



121 

ʣʝʛʽʦʥʝʣ ʟ ʢʣʽʥʽʯʥʠʭ ʟʨʘʟʢʽʚ. ɺʘʞʣʠʚʦ ʪʝ, ʱʦ ʚʠʜʽʣʝʥʥʷ ʽʥʬʽʢʫʶʯʦʛʦ ʰʪʘʤʫ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʪʠʧʫʚʘʥʥʷ, ʥʘʜʘʶʯʠ ʮʽʥʥʽ ʜʘʥʽ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ. ʏʫʪʣʠʚʽʩʪʴ ʧʦʩʽʚʫ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚ ʨʽʟʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʘʣʝ ʧʨʠ ʚʠʩʦʢʽʡ ʢʣʽʥʽʯʥʽʡ ʦʙʽʟʥʘʥʦʩʪʽ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 

ʧʨʠʙʣʠʟʥʦ 50-80%. ʏʫʪʣʠʚʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʡʤʦʚʽʨʥʦ, ʙʫʜʝ ʚʠʱʦʶ ʫ 

ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʽʟ ʙʽʣʴʰ ʪʷʞʢʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʥʽʞ ʫ ʪʠʭ, ʭʪʦ 

ʧʨʦʞʠʚʘʻ ʚ ʛʨʦʤʘʜʽ, ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʙʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʨʘʟʢʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʘʛʘʨʫ ʪʘ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ (ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ ʢʠʩʣʦʪʘ) ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʣʝʛʽʦʥʝʣ ʥʝ ʻ 

ʧʨʦʩʪʠʤ, ʽ, ʚʨʘʭʦʚʫʶʯʠ ʥʠʟʴʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ, ʣʠʰʝ ʢʽʣʴʢʘ 

ʣʘʙʦʨʘʪʦʨʽʡ ʥʘʨʘʟʽ ʚʚʘʞʘʶʪʴ ʮʽ ʤʝʪʦʜʠ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʟʚʠʯʘʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʦʜʥʘʢ, ʩʣʽʜ ʥʘʩʪʽʡʥʦ ʟʘʦʭʦʯʫʚʘʪʠ ʩʧʨʦʙʠ ʧʦʩʽʚʫ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʪʠʛʝʥʫ ʚ ʩʝʯʽ ʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʣʘʙʣʝʥʠʤ ʽʤʫʥʽʪʝʪʦʤ ʯʝʨʝʟ ʚʘʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʟʦʣʷʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʽʥʬʝʢʮʽʻʶ L. pneumophila, ʚʽʜʤʽʥʥʦʶ ʚʽʜ ʩʝʨʦʛʨʫʧʠ 1. ɯʥʰʠʤ ʽʩʪʦʪʥʠʤ 

ʥʝʜʦʣʽʢʦʤ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʻ 3-5-ʜʝʥʥʠʡ ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʙʽʚ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʮʶ ʟʘʪʨʠʤʢʫ ʙʫʣʘ 

ʚʠʨʽʰʘʣʴʥʦʶ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʰʚʠʜʢʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʝʢʚʝʥʫʚʘʥʥʷ. 

ɯʥʰʠʤ ʽʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʻ 3-5-ʜʝʥʥʠʡ ʽʥʢʫʙʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʙʽʚ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʮʶ 

ʟʘʪʨʠʤʢʫ ʙʫʣʘ ʚʠʨʽʰʘʣʴʥʦʶ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʰʚʠʜʢʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʩʝʢʚʝʥʫʚʘʥʥʷ. ɯʥʰʠʤ ʽʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʻ 3-5-ʜʝʥʥʠʡ 

ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʙʽʚ; ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʢʦʨʦʪʠʪʠ ʮʶ ʟʘʪʨʠʤʢʫ ʙʫʣʘ ʚʠʨʽʰʘʣʴʥʦʶ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʰʚʠʜʢʦʛʦ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʝʢʚʝʥʫʚʘʥʥʷ. [7] 

ʊʝʦʨʝʪʠʯʥʘ ʯʫʪʣʠʚʽʩʪʴ ʇʃʈ-ʪʝʩʪʫʚʘʥʥʷ (ʪʦʙʪʦ ʚʠʷʚʣʝʥʥʷ ʦʜʥʽʻʾ ʢʦʧʽʾ 

ʮʽʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʰʚʠʜʢʦ ʧʨʠʟʚʝʣʘ ʜʦ ʡʦʛʦ ʰʠʨʦʢʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʃʈ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘʨʘʟ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʦʣʝʢʫʣʷʨʥʠʡ ʤʝʪʦʜ ʚʠʙʦʨʫ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ Legionella spp, ʪʝʦʨʝʪʠʯʥʦ ʧʨʦʧʦʥʫʶʯʠ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʯʫʪʣʠʚʽʩʪʴ ʽ 

ʰʚʠʜʢʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʢʽʣʴʢʘ ʛʦʜʠʥ ʧʽʩʣʷ ʚʟʷʪʪʷ ʟʨʘʟʢʘ). ɹʽʣʴʰʽʩʪʴ 
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ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʘʥʠʭ ʩʪʦʩʫʻʪʴʩʷ ʇʃʈ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ L. pneumophila , ʷʢʽ 

ʟʘʟʚʠʯʘʡ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʛʝʥ mip . ʎʽ ʘʥʘʣʽʟʠ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʽʥʬʝʢʮʽʾ ʙʫʜʴ-ʷʢʦʾ 

ʩʝʨʦʛʨʫʧʠ L pneumophila ʪʘ ʤʘʶʪʴ ʚʠʱʫ ʯʫʪʣʠʚʽʩʪʴ, ʥʽʞ ʢʫʣʴʪʫʨʘʣʴʥʽ ʤʝʪʦʜʠ 

(ʧʨʠʙʣʠʟʥʦ ʥʘ 15% ʙʽʣʴʰʝ ʚʨʦʞʘʶ ʧʦʨʽʚʥʷʥʦ ʟ ʢʫʣʴʪʫʨʦʶ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 

ʄʝʥʪʘʩʪʽ ʪʘ ʡʦʛʦ ʢʦʣʝʛ). [8] 

ʇʃʈ Legionella spp (ʟʘʟʚʠʯʘʡ ʥʘʮʽʣʝʥʘ ʥʘ 16S ʨɼʅʂ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ 

ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ, ʟʜʘʻʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ. ʆʜʥʘʢ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ CAPNETZ, ʭʦʯʘ 10% ʣʝʛʽʦʥʝʣʴʦʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 16S ʨɼʅʂ Legionella spp ʇʃʈ, ʣʠʰʝ 60% ʟ ʥʠʭ ʤʦʞʥʘ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʠʪʠ ʩʝʢʚʝʥʫʚʘʥʥʷʤ ɼʅʂ, ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʘʥʘʣʽʟʽʚ, ʩʣʽʜ ʩʪʘʚʠʪʠʩʷ ʦʙʝʨʝʞʥʦ, ʜʦʢʠ ʥʝ ʙʫʜʝ ʜʦʩʪʫʧʥʦ 

ʙʽʣʴʰʝ ʜʘʥʠʭ ʧʨʦ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. 

ʉʫʭʠʡ ʢʘʰʝʣʴ, ʷʢʠʡ ʽʥʢʦʣʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʭʚʦʨʦʙʦʶ ʣʝʛʽʦʥʝʨʽʚ, ʫʩʢʣʘʜʥʶʻ 

ʦʪʨʠʤʘʥʥʷ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʽ ʟʛʦʜʦʤ ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʟʩʣʽʜʫʚʘʥʥʶ ʩʧʘʣʘʭʫ, 

ʟʥʘʯʥʦ ʦʙʤʝʞʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʽʟ ʜʘʥʠʤʠ ʪʠʧʫʚʘʥʥʷ. ʈʘʥʥʽ ʜʘʥʽ 5S ʨɼʅʂ 

ʇʃʈ ʧʦʢʘʟʘʣʠ, ʱʦ ɼʅʂ L pneumophila ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʚ ʩʝʯʽ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʟ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ (>80%); ʦʜʥʘʢ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʙʽʣʴʰʦʶ ʩʝʨʽʻʶ 

ʚʠʧʘʜʢʽʚ ʪʘ ʨʽʟʥʠʤʠ ʇʃʈ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʫ ʩʠʨʦʚʘʪʮʽ ʥʘʙʘʛʘʪʦ 

ʥʠʞʯʘ (30ï50%). [9] 

ʆʩʥʦʚʥʽ ʤʦʤʝʥʪʠ: 

1. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ʣʝʛʽʦʥʝʣ ʟ ʢʣʽʥʽʯʥʠʭ ʟʨʘʟʢʽʚ ʻ ʟʦʣʦʪʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ʜʽʘʛʥʦʩʪʠʢʠ 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʛʝʥʫ ʩʝʯʽ ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʪʝʩʪʦʤ; ʦʜʥʘʢ ʘʥʘʣʽʟʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʣʷ ʧʦʟʠʪʠʚʥʠʭ 

ʰʪʘʤʽʚ mAb3/1, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʽʟ Legionella pneumophila ʩʝʨʦʛʨʫʧʠ 1. 

3. ʉʝʨʦʣʦʛʽʷ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʝʛʘʡʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

4. ʇʃʈ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘʨʘʟ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʦʣʝʢʫʣʷʨʥʠʡ ʤʝʪʦʜ 

ʚʠʙʦʨʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ Legionella spp, ʷʢʠʡ ʪʝʦʨʝʪʠʯʥʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʯʫʪʣʠʚʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ; ʮʝʡ ʤʝʪʦʜ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢʦʤʦʛʘ 

ʰʚʠʜʰʝ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 
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5. ʂʦʞʝʥ, ʫ ʢʦʛʦ ʻ ʩʠʤʧʪʦʤʠ ʧʦʟʘʣʽʢʘʨʥʷʥʦʾ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʣʽʢʘʨʥʷʥʦʾ 

ʧʥʝʚʤʦʥʽʾ, ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʭʚʦʨʦʙʫ ʣʝʛʽʦʥʝʨʽʚ 

6. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʘʣʘʭʽʚ ʪʘ ʪʠʧʫʚʘʥʥʷ Legionella spp 

ʈʦʟʩʣʽʜʫʚʘʥʥʷ ʩʧʘʣʘʭʽʚ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ ʦʙʫʤʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʶ ʪʦʛʦ, 

ʱʦ ʪʦʯʢʦʚʝ ʜʞʝʨʝʣʦ ʧʽʜʜʘʩʪʴ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚʧʣʠʚʫ ʟʘʨʘʞʝʥʠʭ 

ʘʝʨʦʟʦʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʩʽʷʥʽ ʥʘ ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ. ɺʽʜʙʫʣʦʩʷ ʢʽʣʴʢʘ 

ʨʝʟʦʥʘʥʩʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʽʟ ʪʘʢʠʤʠ ʚʠʢʨʠʪʪʷʤʠ, ʽ ʻ ʦʩʦʙʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ 

ʛʨʘʜʠʨʝʥʴ, ʜʝ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʘʣʘʭʫ ʚʩʪʘʥʦʚʠʣʠ ʜʦʢʘʟʠ ʽʥʬʝʢʮʽʾ ʥʘ 

ʚʽʜʩʪʘʥʽ 10ï15 ʢʤ ʚʽʜ ʜʞʝʨʝʣʘ. [10] 

ʆʜʥʘʢ ʙʘʛʘʪʦ ʩʧʘʣʘʭʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʝʥʰʫ ʚʽʜʩʪʘʥʴ ʧʦʰʠʨʝʥʥʷ, ʫʤʦʚʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʬʽʟʠʯʥʘ ʛʝʦʛʨʘʬʽʷ, ʡʤʦʚʽʨʥʦ, ʚʽʜʽʛʨʘʶʪʴ ʧʝʚʥʫ 

ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʩʪʘʥʽ ʨʦʟʩʽʶʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʩʧʦʚʽʱʝʥʥʷ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʩʧʘʣʘʭʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʪʠʩʷ ʪʘ ʩʧʨʠʯʠʥʷʪʠ ʩʦʪʥʽ ʚʠʧʘʜʢʽʚ ʟʘ ʢʽʣʴʢʘ ʜʥʽʚ. 

ʂʦʥʪʨʦʣʴ ʩʧʘʣʘʭʽʚ ʭʚʦʨʦʙʠ ʣʝʛʽʦʥʝʨʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʰʚʠʜʢʦʤʫ 

ʦʪʨʠʤʘʥʥʽ ʦʧʠʩʦʚʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʢʦʥʪʨʦʣʶ. 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʚ ʢʽʣʴʢʦʭ ʦʩʪʘʥʥʽʭ ʩʧʘʣʘʭʘʭ ʧʦʷʩʥʶʻʪʴʩʷ ʰʚʠʜʢʠʤ 

ʨʦʟʩʣʽʜʫʚʘʥʥʷʤ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʟʘʭʦʜʽʚ ʢʦʥʪʨʦʣʶ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʚôʷʟʢʽʚ ʫ ʯʘʩʽ ʪʘ 

ʤʽʩʮʽ ʥʝʦʙʭʽʜʥʽ ʜʝʪʘʣʴʥʽ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ ʟʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ ʘʥʢʝʪʘʤʠ. ʋ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʘʥʢʝʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʪʨʘʣʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ ʪʘ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʨʠʟʠʢʫ, 

ʱʦʙ ʩʧʨʷʤʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʨʦʟʩʣʽʜʫʚʘʥʴ ʪʘ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʘʩʧʝʢʪ ʙʫʜʴ-ʷʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʧʦʰʫʢʫ ʜʦʢʘʟʽʚ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʜʞʝʨʝʣʦ ʩʧʘʣʘʭʫ ʟ ʚʠʧʘʜʢʘʤʠ, 

ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʽʟʦʣʷʪʽʚ ʣʝʛʽʦʥʝʨ ʫ ʟʨʘʟʢʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʽʟʦʣʷʪʘʤʠ ʚʽʜ ʧʘʮʽʻʥʪʽʚ. [11] 

ɯʟʦʣʷʪʠ L pneumophila ʩʝʨʦʛʨʫʧʠ 1 ʤʦʞʥʘ ʰʚʠʜʢʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʧʽʜʛʨʫʧʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʥʝʣʝʡ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʥʘ ʦʩʥʦʚʽ ʤʽʞʥʘʨʦʜʥʦʾ ʧʘʥʝʣʽ 
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ʧʽʜʛʨʫʧʫʚʘʥʥʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ. 

ʆʜʥʘʢ ʮʝʡ ʤʝʪʦʜ ʤʘʻ ʧʦʛʘʥʫ ʜʠʩʢʨʠʤʽʥʘʮʽʶ ʪʘ ʜʽʣʠʪʴ L pneumophila 

ʩʝʨʦʛʨʫʧʠ 1 ʣʠʰʝ ʥʘ ʚʽʩʽʤ-ʜʝʩʷʪʴ ʬʝʥʦʤʝʥʽʚ, ʪʦʤʫ, ʦʪʞʝ, ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʙʘʛʘʪʦ ʽʥʰʠʭ ʤʝʪʦʜʽʚ. ʄʝʪʦʜ ʪʠʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ, ʷʢʠʡ 

ʨʦʟʨʽʟʥʷʻ L pneumophila ʥʘ ʧʦʥʘʜ 1700 ʪʠʧʽʚ, ʪʝʧʝʨ ʩʪʘʚ ʤʽʞʥʘʨʦʜʥʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ʨʘʟʦʤ ʽʟ ʧʦʚôʷʟʘʥʦʶ ʟ ʥʠʤ ʦʥʣʘʡʥ-ʙʘʟʦʶ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʜʘʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ 

ʪʠʧʫʚʘʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʢʣʽʥʽʯʥʠʭ ʟʨʘʟʢʽʚ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʽʟʦʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ. 

ʇʦʻʜʥʘʥʥʷ ʇʃʈ L. Pneumophila ʪʘ ʧʨʷʤʦʛʦ ʪʠʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʜʠʩʢʨʠʤʽʥʘʮʽʡʥʽ ʜʘʥʽ ʪʠʧʫʚʘʥʥʷ ʟ 

ʢʣʽʥʽʯʥʠʭ ʟʨʘʟʢʽʚ ʤʝʥʰ ʥʽʞ ʟʘ 24 ʛʦʜʠʥʠ. 

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʪʠʧʫʚʘʥʥʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʚôʷʟʢʫ ʚʠʧʘʜʢʽʚ ʽʟ ʜʞʝʨʝʣʦʤ; ʦʜʥʘʢ ʚʽʥ ʤʦʞʝ ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʚôʷʟʘʪʠ ʜʞʝʨʝʣʦ ʟʽ 

ʩʧʨʘʚʦʶ, ʷʢʱʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʝʪʝʣʴʥʠʤ ʨʦʟʩʣʽʜʫʚʘʥʥʷʤ. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʝ 

ʪʠʧʫʚʘʥʥʷ ʪʘʢʦʞ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ ʧʩʝʚʜʦʩʧʘʣʘʭʠ, ʷʢʽ ʥʘʩʧʨʘʚʜʽ ʻ 

ʛʨʫʧʘʤʠ ʥʝʧʦʚôʷʟʘʥʠʭ ʚʠʧʘʜʢʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʨʽʟʥʠʤʠ ʰʪʘʤʘʤʠ. [12] 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʟʨʘʟʢʽʚ, ʟʨʘʟʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʩʝ 

ʱʝ ʢʦʨʠʩʥʽ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʚʠʢʣʶʯʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ Legionella spp. ʋ 

ʧʦʻʜʥʘʥʥʽ ʟ ʦʮʽʥʢʦʶ ʨʠʟʠʢʽʚ ʩʠʩʪʝʤʠ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʚʩʪʘʥʦʚʠʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʮʷ ʩʠʩʪʝʤʘ ʻ ʜʞʝʨʝʣʦʤ. ʄʝʪʦʜʠ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ ʚʽʢʥʘ 

ʽʥʬʝʢʮʽʾ, ʤʦʜʝʣʶʚʘʥʥʷ ʰʣʝʡʬʫ ʪʘ ʘʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʘ ʘʪʘʢʠ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʙʽʣʴʰ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʪʘ 

ʜʦʧʦʤʦʛʠ ʫ ʩʧʨʷʤʫʚʘʥʥʽ ʨʦʟʩʣʽʜʫʚʘʥʴ; ʦʜʥʘʢ ʮʽ ʤʝʪʦʜʠ ʚʩʝ ʱʝ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ 

ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ ʚʠʧʘʜʢʽʚ 

ɸʥʘʣʽʟ ʤʽʞʥʘʨʦʜʥʠʭ ʜʘʥʠʭ ʧʨʦ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʪʠʧʫʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʣʝʛʽʦʥʝʨʽʚ ʩʧʨʠʯʠʥʝʥʽ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʶ ʧʽʜʛʨʫʧʦʶ ʚʩʽʭ ʰʪʘʤʽʚ 

ʣʝʛʽʦʥʝʣ, ʚʠʜʽʣʝʥʠʭ ʽʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʍʦʯʘ ʜʝʷʢʽ ʰʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ST1) ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ, ʽʥʰʽ, ʟʜʘʻʪʴʩʷ, 
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ʦʙʤʝʞʝʥʽ ʧʝʚʥʠʤʠ ʨʝʛʽʦʥʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ST47 ʫ ʧʽʚʥʽʯʥʽʡ ɭʚʨʦʧʽ). ʎʝʡ 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʽʥʦʜʽ ʦʙʤʝʞʫʻ ʢʦʨʠʩʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʧʨʠʟʚʽʚ ʜʦ ʨʦʟʨʦʙʢʠ 

ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʪʠʧʽʟʘʮʽʾ, ʪʘʢʠʭ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʩʪʘʚʦʢ, ʪʠʧʫʚʘʥʥʷ 

ʟʤʽʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʩʧʦʣʽʛʦʪʠʧʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʮʽ ʤʝʪʦʜʠ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʪʦʤʫ ʥʝ ʟʥʘʡʰʣʠ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʅʝʱʦʜʘʚʥʦ ʧʦʚʥʦʛʝʥʦʤʥʝ ʩʝʢʚʝʥʫʚʘʥʥʷ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʷʢ ʤʦʞʣʠʚʠʡ 

ʤʝʪʦʜ ʪʠʧʫʚʘʥʥʷ L. pneumophila, ʽ ʜʦʢʘʟʠ ʧʨʠʥʮʠʧʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʧʦʚʥʦʛʝʥʦʤʥʝ ʩʝʢʚʝʥʫʚʘʥʥʷ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʙʫʪʠ ʥʘʡʢʨʘʱʠʤ ʤʝʪʦʜʦʤ 

ʪʠʧʫʚʘʥʥʷ, ʭʦʯʘ ʚ ʜʘʥʠʡ ʯʘʩ ʡʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʪʘʤ, ʜʝ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʽʟʦʣʷʪʠ. ʆʜʥʘʢ ʱʝ ʧʦʪʨʽʙʥʦ ʙʘʛʘʪʦ ʨʦʙʦʪʠ, ʱʦʙ ʫʜʦʩʢʦʥʘʣʠʪʠ 

ʢʦʥʚʝʻʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʜʘʥʠʭ ʮʽʣʦʛʦ ʛʝʥʦʤʘ, ʧʝʨʰ ʥʽʞ ʤʦʞʥʘ ʙʫʜʝ 

ʚʩʪʘʥʦʚʠʪʠ ʩʧʨʘʚʜʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʤʝʪʦʜ ʪʠʧʽʟʘʮʽʾ. [13] 
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ʋɼʂ 618.1 

ʇʆʈɯɺʅʗʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʈʆʎɽʉɯɺ ʉʋɼʀʅʅʆɻʆ 

ʈɽʄʆɼɽʃʖɺɸʅʅʗ ʇʈʀ ɻɯʇʆʊʀʈɽʆɿɯ ʋ ɾɯʅʆʂ 

ʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ ʊɸ ʇʆʉʊʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ ʇɽʈɯʆɼɯɺ 

 

ʄʝʣʝʭʦʚʝʮʴ ʆʢʩʘʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ 

ʃʦʙʘʪʶʢ ʄʘʨʽʷ ɭʚʛʝʥʽʾʚʥʘ, 

ʉʪʫʜʝʥʪ 

ɯʚʘʥʦʚʘ ɸʥʥʘ ʉʝʨʛʽʾʚʥʘ 

ɸʩʧʽʨʘʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɼʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ 

ʩʫʜʠʥʥʠʭ ʟʤʽʥ ʧʨʠ ʛʽʧʦʪʠʨʝʦʟʽ ʚ ʧʦʧʫʣʷʮʽʷʭ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʘ 

ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʽʦʜʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 118 ʭʚʦʨʠʭ ʟ 

ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʠʤ ʛʽʧʦʪʠʨʝʦʟʦʤ ʪʘ 60 ʞʽʥʦʢ ʙʝʟ ʝʥʜʦʢʨʠʥʦʧʘʪʽʡ (ʛʨʫʧʘ 

ʢʦʥʪʨʦʣʶ). ʋ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ, ʭʚʦʨʠʭ ʥʘ ʛʽʧʦʪʠʨʝʦʟ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʭʦʛʝʥʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʽʥʪʠʤʘ-ʤʝʜʽʘ (ʂɯʄ) ʪʘ ʡʦʛʦ ʧʦʪʦʚʱʝʥʥʷ ʟ 

ʯʘʩʪʢʦʚʦʶ ʚʪʨʘʪʦʶ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʘ ʰʘʨʠ, ʪʦʜʽ ʷʢ ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ 

ʂɯʄ ʫ ʞʽʥʦʢ ʚʽʢʦʤ ʜʦ 50 ʨʦʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ ʚʽʢʦʚʦʾ ʥʦʨʤʠ. ʋ ʞʽʥʦʢ ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʙʝʟ 

ʝʥʜʦʢʨʠʥʦʧʘʪʽʡ ʨʦʟʚʠʪʦʢ ʬʦʢʘʣʴʥʦʾ ʜʝʬʨʘʛʤʝʥʪʘʮʽʾ ʽʥʪʠʤʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 

20%, ʘ ʬʦʨʤʫʚʘʥʥʷ ʙʣʷʰʦʢ ʚʠʷʚʣʝʥʦ ʫ 6,6% ʞʽʥʦʢ ʮʽʻʾ ʛʨʫʧʠ. ɿʘ ʥʘʷʚʥʦʩʪʽ 

ʛʽʧʦʪʠʨʝʦʟʫ 79% ʞʽʥʦʢ ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʤʘʣʠ ʧʦʚʥʫ ʚʪʨʘʪʫ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʘ ʰʘʨʠ ʪʘ ʟʤʽʥʠ ʝʭʦʛʝʥʥʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʰʘʨʽʚ. ʅʘʷʚʥʽʩʪʴ 

ʙʣʷʰʦʢ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʫ 50% ʞʽʥʦʢ ʮʽʻʾ ʛʨʫʧʠ. 

ɺʠʩʥʦʚʦʢ. ɺ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ ʞʽʥʦʢ ʧʨʦʮʝʩʠ ʩʫʜʠʥʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʤʫ ʧʝʨʽʦʜʽ. ʋ 

ʭʚʦʨʠʭ ʥʘ ʛʽʧʦʪʠʨʝʦʟ ʧʦʯʘʪʦʢ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʟʤʽʥ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʢʦʨʝʣʶʻ 
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ʟ ʧʦʯʘʪʢʦʤ ʛʽʧʦʪʠʨʝʦʾʜʥʦʾ ʜʠʩʬʫʥʢʮʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʜʠʥʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʛʽʧʦʪʠʨʝʦʟ, ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ 

ʧʝʨʽʦʜ, ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʧʝʨʽʦʜ, ʂɯʄ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʈʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʻ ʩʢʣʘʜʥʠʤ 

ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ. ɺʧʣʠʚʘʶʯʠ ʥʘ ʦʢʨʝʤʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ ʤʦʞʥʘ 

ʧʦʧʝʨʝʜʠʪʠ ʙʘʛʘʪʦ ʫʩʢʣʘʜʥʝʥʴ ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʟʥʠʞʫʶʯʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [1]. ɺʩʫʧʝʨʝʯ ʫʷʚʣʝʥʥʶ, ʱʦ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ʉʉɿ)  ̒ʧʝʨʝʚʘʞʥʦ ʯʦʣʦʚʽʯʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʩʤʝʨʪʥʽʩʪʴ ʩʘʤʝ ʚʽʜ 

ʉʉɿ ʩʝʨʝʜ ʞʽʥʦʢ ʻ ʚʠʱʦʶ [2]. ʈʠʟʠʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʨʦʩʪʘʻ ʟ 

ʚʽʢʦʤ ʷʢ ʫ ʯʦʣʦʚʽʢʽʚ, ʪʘʢ ʽ ʫ ʞʽʥʦʢ [3], ʘʣʝ ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʥʠʡ ʝʬʝʢʪ 

ʝʥʜʦʛʝʥʥʦʛʦ ʝʩʪʨʦʛʝʥʫ ʛʘʣʴʤʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʉʉɿ ʫ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʽʢʫ [4; 5]. ɿʘ ʜʘʥʠʤʠ ʈʦʪʪʝʨʜʘʤʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʽʧʦʪʠʨʝʦʟ ʻ ʙʽʣʴʰ 

ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ, ʥʽʞ ʪʶʪʶʥʦʧʘʣʽʥʥʷ, 

ʜʠʩʣʽʧʽʜʝʤʽʷ ʯʠ ʛʽʧʝʨʪʝʥʟʽʷ [6]. 

ʄʝʪʘ: ʦʮʽʥʢʘ ʜʠʥʘʤʽʢʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʫʜʠʥʥʠʭ ʟʤʽʥ ʧʨʠ ʛʽʧʦʪʠʨʝʦʟʽ ʚ 

ʧʦʧʫʣʷʮʽʷʭ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʘ ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʽʦʜʽʚ. 

ʂʦʥʪʠʥʛʝʥʪ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɼʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʩʫʜʠʥʥʠʭ ʟʤʽʥ ʧʨʠ 

ʛʽʧʦʪʠʨʝʦʟʽ ʚ ʧʦʧʫʣʷʮʽʷʭ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʘ ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʝʨʽʦʜʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 118 ʭʚʦʨʠʭ ʟ ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʠʤ 

ʛʽʧʦʪʠʨʝʦʟʦʤ ʪʘ 60 ʞʽʥʦʢ ʙʝʟ ʝʥʜʦʢʨʠʥʦʧʘʪʽʡ. ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ 

ʢʦʥʪʨʦʣʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʫ: ʛʨʫʧʘ 1.1 ï 30 ʞʽʥʦʢ ʙʝʟ ʝʥʜʦʢʨʠʥʦʧʘʪʽʡ ʚʽʢʦʤ ʜʦ 

50 ʨʦʢʽʚ; ʛʨʫʧʘ 1.2 - 30 ʞʽʥʦʢ ʙʝʟ ʝʥʜʦʢʨʠʥʦʧʘʪʽʡ ʚʽʢʦʤ ʙʽʣʴʰ ʟʘ 50 ʨʦʢʽʚ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʜʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ï ʢʣʽʥʽʯʥʦ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦ ʜʦʚʝʜʝʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʾ ʑɿ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʢʦʤʧʝʥʩʦʚʘʥʠʭ ʭʨʦʥʽʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʍʚʦʨʽ ʥʘ ʛʽʧʦʪʠʨʝʦʟ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ 

ʘʥʘʣʦʛʽʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʜʦ ʛʨʫʧʠ 2.1 ʫʚʽʡʰʣʦ 50 ʞʽʥʦʢ ʚʽʢʦʤ ʜʦ 

50-ʪʠ ʨʦʢʽʚ, ʜʦ ʛʨʫʧʠ 2.2 ï 68 ʞʽʥʦʢ ʫ ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʂʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʝʥʥʷ ʭʚʦʨʠʭ ʙʫʣʠ ʥʘʷʚʥʽʩʪʴ ʛʽʧʦʪʠʨʝʦʟʫ, ʧʽʜʪʚʝʨʜʞʝʥʘ 
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ʢʣʽʥʽʯʥʠʤʠ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʘʥʠʤʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʢʦʤʧʝʥʩʦʚʘʥʠʭ ʭʨʦʥʽʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɿ ʤʝʪʦʶ ʚʝʨʠʬʽʢʘʮʽʾ ʜʽʘʛʥʦʟʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ 

ʛʽʧʦʪʠʨʝʦʟʫ ʫ ʭʚʦʨʠʭ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʢʦʤʧʣʝʢʩ ʢʣʽʥʽʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ; 

ʟʘʛʘʣʴʥʦʣʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ; ʚʠʟʥʘʯʝʥʥʷ ʪʠʨʝʦʾʜʥʦʛʦ ʧʨʦʬʽʣʶ; 

ʋɿɼ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ; ʩʦʥʦʛʨʘʬʽʷ ʩʫʜʠʥ ʟ ʢʦʣʴʦʨʦʚʦʶ ʜʦʧʣʝʨʦʛʨʘʬʽʻʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ Toshiba çNemio XGè ʣʽʥʽʡʥʠʤ ʜʘʪʯʠʢʦʤ ʟ ʜʽʘʧʘʟʦʥʦʤ 

ʯʘʩʪʦʪ 8-12 ʄɻʮ; ʘʥʘʣiʟ apxiʚʥoʛo ʤʘʪʝʨiʘʣʫ (icʪʦʨiʡ ʭʚʦʨʦʙʠ ʪʘ ʘʤʙʫʣʘʪʦʨʥʠʭ 

ʢʘʨʪ). 

ʈʝʟʫʣʴʪʘʪʠ 

ɿ ʚʽʢʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʊʊɻ, ʘʣʝ ʨʽʚʝʥʴ ʚʽʣʴʥʠʭ 

ʬʦʨʤ ʊ3 ʪʘ ʊ4 ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʤʘʻ (ʊʊɻ - 2,5 Ñ 0,8 ʪʘ                      

3,1 Ñ 0,8 ʤʤʦʣʴ/ʣ (ʨÓ0,05); ʊ4 ʚʽʣʴʥ 10,6 Ñ 1,3; 11,7 Ñ 2,0 ʤʤʦʣʴ/ʣ; ʊ3 5,5 Ñ 1,0 

ʚʽʣʴʥ ʪʘ 5,0 Ñ 1,1 ʤʤʦʣʴ/ʣ (ʨÓ0,05) ʚʽʜʧʦʚʽʜʥʦ ʫ ʛʨʫʧʘʭ 1.1. ʪʘ 1.2). 

ɺ ʫʩʽʭ ʛʨʫʧʘʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʋɿ-ʚʟ̔ʫʘʣʽʟʘʮʽʶ ʩʫʜʠʥʥʦʾ ʜʽʣʷʥʢʠ ʫ 

ɺ-ʨʝʞʠʤʽ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʽʥʜʝʢʩʫ çʽʥʪʠʤʘ-ʤʝʜʽʘè ʪʘ ʦʧʠʩʦʤ ʡʦʛʦ ʷʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʠʟʥʘʯʝʥʥʷʤ ʣʦʢʘʣʽʟʘʮʽʾ, ʨʦʟʤʽʨʽʚ ʪʘ ʝʭʦʩʪʨʫʢʪʫʨʠ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʭ ʫʪʚʦʨʝʥʴ. ɺʠʤʽʨʶʚʘʥʥʷ ʊʂɯʄ ʫ 1.1-ʛʨʫʧʽ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ 

ʚʽʜ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ ʚʽʢʦʚʦʾ ʥʦʨʤʠ, ʫ ʛʨʫʧʽ 1.2 ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʊʂɯʄ ʟ ʚʽʢʦʤ ʜʦ 0,8 ʤʤ ʪʘ ʨʦʟʚʠʪʦʢ ʬʦʢʘʣʴʥʦʾ 

ʜʝʬʨʘʛʤʝʥʪʘʮʽʾ ʽʥʪʠʤʠ ʫ 20% ʞʽʥʦʢ, ʫ 6,6% ʞʽʥʦʢ ʮʽʻʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʬʦʨʤʫʚʘʥʥʷ ʙʣʷʰʦʢ (ʪʘʙʣ. 1). 

ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʫ 46 % ʭʚʦʨʠʭ 2.1 

ʛʨʫʧʠ (28 ʞʽʥʦʢ) ʂɯʄ ʤʘʚ ʯʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʥʘ ʰʘʨʠ ʟʘ ʝʭʦʛʝʥʥʽʩʪʶ ʪʘ ʥʦʨʤʘʣʴʥʽ 

ʜʣʷ ʜʘʥʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʨʦʟʤʽʨʠ ʪʦʚʱʠʥʠ ï ʚ ʩʝʨʝʜʥʴʦʤʫ 0,8 ʤʤ Ñ 0,1. ɸʣʝ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘ 0,2 ʤʤ ʙʽʣʴʰʠʤ. ʋ 22 ʭʚʦʨʠʭ (44 %) ʛʨʫʧʠ 2.1 ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʭʦʛʝʥʥʦʩʪʽ ʂɯʄ ʪʘ ʡʦʛʦ ʧʦʪʦʚʱʝʥʥʷ ʟ ʯʘʩʪʢʦʚʦʶ ʚʪʨʘʪʦʶ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʘ ʰʘʨʠ. 
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ʊʘʙʣʠʮʷ 1.  

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʧʣʝʢʩʫ ʽʥʪʠʤʘ-ʤʝʜʽʘ 

ɻʨʫʧʘ ʊʂɯʄ, ʤʤ ʗʢʽʩʥʘ ʦʮʽʥʢʘ ʂɯʄ 

ʅʘʷʚʥʽʩʪʴ 

ʜʝʬʨʘʛʤʝʥʪʘʮʽʾ ʽʥʪʠʤʠ 

(ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, %) 

ʅʘʷʚʥʽʩʪʴ ʙʣʷʰʢʠ 

(ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, %) 

1.1 ʛʨʫʧʘ 0,6 Ñ 0,1 0% 0% 

1.2 ʛʨʫʧʘ 0,8 Ñ 0,1 44% (n = 22) 0% 

2.1 ʛʨʫʧʘ 0,7 Ñ 0,1 20% (n = 6) 6,6% (n = 2) 

2.2 ʛʨʫʧʘ 0,9 Ñ 0,1 79% (n = 54) 50% (n = 34) 

 

ʋ 54 ʭʚʦʨʠʭ (79%) ʛʨʫʧʠ 2.2 ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʯʘʩʪʢʦʚʘ ʘʙʦ ʧʦʚʥʘ ʚʪʨʘʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʘ ʰʘʨʠ ʪʘ ʟʤʽʥʠ ʝʭʦʛʝʥʥʦʩʪʽ ʢʦʞʥʦʛʦ ʰʘʨʫ, ʫ 4 (5 %) 

ʟʙʝʨʽʛʘʣʘʩʴ ʯʽʪʢʽʩʪʴ ʢʦʥʪʫʨʽʚ ʰʘʨʽʚ, ʘʣʝ ʤʘʣʦ ʤʽʩʮʝ ʧʦʪʦʚʱʝʥʥʷ ʽʥʪʠʤʠ-ʤʝʜʽʾ ʜʦ 

1 ʤʤ. ʅʘʷʚʥʽʩʪʴ ʙʣʷʰʦʢ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʫ 34 ʭʚʦʨʠʭ (50%) , ʫ 12 % (8 ʭʚʦʨʠʭ) 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ a. carotis 

communis.  

ɺʠʩʥʦʚʦʢ. ɺ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ ʞʽʥʦʢ ʧʨʦʮʝʩʠ ʩʫʜʠʥʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʦʩʪʨʝʧʨʦʜʫʢʪʠʚʥʤʫ ʧʝʨʽʦʜʽ. ʋ 

ʭʚʦʨʠʭ ʥʘ ʛʽʧʦʪʠʨʝʦʟ ʧʦʯʘʪʦʢ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʟʤʽʥ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʢʦʨʝʣʶʻ 

ʟ ʧʦʯʘʪʢʦʤ ʛʽʧʦʪʠʨʝʦʾʜʥʦʾ ʜʠʩʬʫʥʢʮʽʾ.  
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ɻɽʅɼɽʈʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʇʆʈʋʐɽʅʅʗ ʌʋʅʂʎɯɰ ʅʀʈʆʂ ʇʈʀ 

ʄɽʍɸʅɯʏʅɯʁ ɾʆɺʊʗʅʀʎɯ ɺ ʆʉɯɹ ɿ ɻɯʇɽʈʊʆʅɯʏʅʆʖ ʍɺʆʈʆɹʆʖ 

 

ʆʩʪʘʥʽʥʘ ʊʝʪʷʥʘ ɻʝʦʨʛʽʾʚʥʘ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʟ ʢʫʨʩʦʤ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ʉʚʝʨʢʦʚʠʯ ɼʘʨʠʥʘ ʆʣʝʛʽʚʥʘ 

ʣʽʢʘʨ-ʣʘʙʦʨʘʥʪ ʙʽʦʭʽʤʽʯʥʦʛʦ ʚʽʜʜʽʣʫ 

ʂʅʇ çʂʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠè ɼʄʈ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʧʨʦʚʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʘʨʢʝʨʽʚ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʠʨʦʢ (ʢʨʝʘʪʠʥʽʥ ʢʨʦʚʽ, ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ) 

ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʞʦʚʪʷʥʠʮʽ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʦʙʪʫʨʘʮʽʡʥʦʛʦ ʭʦʣʝʩʪʘʟʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʷʢ ʚ ʞʽʥʦʢ, ʪʘʢ ʽ ʚ 

ʯʦʣʦʚʽʢʽʚ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʘʟʦʪʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʨʽʚʥʷ ʢʨʝʘʪʠʥʽʥʫ ʢʨʦʚʽ ʙʽʣʴʰ, ʥʽʞ ʚ 2 ʨʘʟʠ ʚʽʜ ʥʦʨʤʠ, ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʜʽʣʴʥʦʾ 

ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʐʂʌ < 60 ʤʣ/ʭʚ/1,73 ʤ2. ʈʦʟʚʠʪʦʢ ʤʝʭʘʥʽʯʥʦʾ 

ʞʦʚʪʷʥʠʮʽ ʥʘ ʪʣʽ ʜʦʙʨʦʷʢʽʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ ʪʘ ʚʝʣʠʢʦʛʦ 

ʩʦʩʦʯʢʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ ʟʥʠʞʝʥʥʷʤ ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ 

ʚ ʦʩʽʙ ʞʽʥʦʯʦʾ ʩʪʘʪʽ (ʨ <0,05).  

ʇʨʠ ʤʝʭʘʥʽʯʥʽʡ ʞʦʚʪʷʥʠʮʽ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʛʝʥʝʟʫ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ 

ʭʚʦʨʦʙʦʶ ʷʢ ʚ ʞʽʥʦʢ, ʪʘʢ ʽ ʚ ʯʦʣʦʚʽʢʽʚ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʦʟʥʘʢʠ ʛʦʩʪʨʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʢʨʝʘʪʠʥʽʥʫ ʙʽʣʴʰ, ʥʽʞ ʚ 2,5 ʨʘʟʠ, ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ ʐʂʌ < 15 ʤʣ/ʭʚ/1,73 ʤ
2
.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʭʘʥʽʯʥʘ ʞʦʚʪʷʥʠʮʷ, ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ, ʢʨʝʘʪʠʥʽʥ, 

ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʛʝʥʜʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ. ɻʦʩʪʨʝ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ (ɻʇʅ) ʷʢ ʢʣʽʥʽʯʥʠʡ ʩʠʥʜʨʦʤ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʭʚʦʨʠʭ ʧʽʜ ʯʘʩ ʢʨʠʪʠʯʥʦʛʦ ʩʪʘʥʫ (ʜʦ 35-75% 

ʧʘʮʽʻʥʪʽʚ ʚʽʜʜʽʣʝʥʴ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ) [1] ʽ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʣʝʪʘʣʴʥʽʩʪʶ 

(ʜʦ 50%) ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ ʪʷʞʢʠʭ ʨʦʟʣʘʜʽʚ ʨʝʛʫʣʴʦʚʘʥʠʭ ʥʠʨʢʘʤʠ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʝʤʦʩʪʘʟʫ [2]. ɹʝʨʫʯʠ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʦʙʤʽʥʫ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʘʶʯʠ ʛʦʨʤʦʥʠ, ʧʝʯʽʥʢʘ ʥʘʜʘʻ ʨʝʛʫʣʷʪʦʨʥʠʡ 

ʚʧʣʠʚ ʥʘ ʯʠʩʣʝʥʥʽ ʬʫʥʢʮʽʾ ʥʠʨʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʬʽʣʴʪʨʘʮʽʡʥʫ ʪʘ ʨʝʟʦʨʙʮʽʡʥʫ [3].  

ʊʷʞʢʽ ʫʨʘʞʝʥʥʷ ʥʠʨʦʢ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʦʙʪʫʨʘʮʽʾ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ ʽ 

ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʦʙʪʫʨʘʮʽʾ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʽʚ. ʄʝʭʘʥʽʟʤ 

ʫʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ ʧʨʠ ʭʦʣʝʩʪʘʟʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʙʫʤʦʚʣʝʥʠʡ ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ 

ʚʠʜʽʣʝʥʦʛʦ ʯʝʨʝʟ ʛʣʦʤʝʨʫʣʷʨʥʫ ʤʝʤʙʨʘʥʫ ʢʦʥ'ʶʛʦʚʘʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʝʥʜʦʪʦʢʩʠʢʦʟʦʤ ʪʘ ʨʦʟʣʘʜʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʪʘʢʦʞ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʧʨʷʤʠʤ ʚʧʣʠʚʦʤ ʙʽʣʽʨʫʙʽʥʫ ʥʘ ʥʠʨʢʦʚʫ ʪʢʘʥʠʥʫ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʪʷʞʢʽ ʤʽʩʮʝʚʽ ʪʦʢʩʠʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ [4]. ʅʝʢʦʥ'ʶʛʦʚʘʥʠʡ ʙʽʣʽʨʫʙʽʥ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʽʥʪʝʨʩʪʠʮʽʾ ʥʠʨʦʢ, ʧʦʨʫʰʫʶʯʠ ʬʫʥʢʮʽʶ ʢʘʥʘʣʴʮʽʚ ʪʘ 

ʽʥʪʝʨʩʪʠʮʽʾ, ʱʦ ʟʫʤʦʚʣʶʻ ʜʝʩʪʨʫʢʮʽʶ ʩʦʩʦʯʢʦʚʦʾ ʟʦʥʠ ʥʠʨʦʢ [5]. 

ɿʘ ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʚʘʨʪʦ 

ʚʽʜʟʥʘʯʠʪʠ ʦʙʪʫʨʘʮʽʶ ʞʦʚʯʥʠʤʠ ʢʦʥʢʨʝʤʝʥʪʘʤʠ. ɹʽʣʴʰʽʩʪʴ ʞʦʚʯʥʠʭ ʢʘʤʝʥʽʚ 

ʤʘʶʪʴ ʟʤʽʰʘʥʫ ʧʨʠʨʦʜʫ. ɼʦ ʾʭ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʥʝ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʦʜʥʘʢ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʥʽʚ ʻ ʭʦʣʝʩʪʝʨʠʥʦʚʠʤʠ [6], 

ʩʘʤʝ ʪʦʤʫ ʧʘʮʽʻʥʪʠ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʛʨʫʧʽ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ [7]. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʞʽʥʦʢ ʫ 

ʧʦʩʪʤʝʥʦʧʘʫʟʫ ʥʘʚʽʪʴ ʙʝʟ ʧʨʠʻʜʥʘʥʥʷ ʛʽʧʝʨʪʦʥʽʯʥʦʾ ʭʚʦʨʦʙʠ ʨʦʟʚʠʪʦʢ 

ʭʦʣʝʩʪʝʨʠʥʦʚʠʭ ʢʦʥʢʨʝʤʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʯʦʣʦʚʽʢʽʚ ʪʽʻʾ 

ʞ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʫ ʫ ʮʝʡ 

ʧʝʨʽʦʜ - ʛʽʧʦʝʩʪʨʦʛʝʥʝʤʽʻʶ, ʽ ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʮʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʚʠʪʢʫ 

ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʾ [8]. 

ʆʜʥʽʻʶ ʟ ʥʘʡʪʷʞʯʠʭ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʻ ʟʣʦʷʢʽʩʥʽ 

ʧʫʭʣʠʥʠ ʛʝʧʘʪʠʢʦʧʘʥʢʨʝʦʜʫʥʘʣʴʥʦʾ ʟʦʥʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 15% ʚʽʜ ʫʩʽʭ 

ʧʫʭʣʠʥ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ [9]. ʄʝʭʘʥʽʯʥʘ ʞʦʚʪʷʥʠʮʷ ʧʨʠ ʧʫʭʣʠʥʘʭ 
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ʛʦʣʦʚʢʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʦʣʠ ʨʘʜʠʢʘʣʴʥʽ ʚʪʨʫʯʘʥʥʷ ʚʞʝ ʤʘʣʦʡʤʦʚʽʨʥʽ, ʽ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ 

ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ [10]. 

ɽʪʽʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʛʦʩʪʨʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʧʦʟʘʧʝʯʽʥʢʦʚʦʤʫ ʭʦʣʝʩʪʘʟʽ, ʻ ʥʘʩʪʫʧʥʽ: ʥʝʬʨʦʪʦʢʩʠʯʥʽʩʪʴ, 

ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ, ʝʥʜʦʪʦʢʩʠʢʦʟ, ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʽ 

ʥʠʨʢʦʚʦʾ ʩʫʜʠʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ [11]. ɺʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ 

ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʞʦʚʪʷʥʠʮʽ, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ɻʇʅ ʯʝʨʝʟ 

ʩʪʠʤʫʣʷʮʽʡʥʠʡ ʚʧʣʠʚ ʝʥʜʦʪʦʢʩʠʥʫ ʥʘ ʣʽʧʦʢʩʠʛʝʥʘʟʥʠʡ ʰʣʷʭ ʤʝʪʘʙʦʣʽʟʤʫ 

ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʨʠ 

ʦʙ'ʻʤʥʦʤʫ ʚʠʩʥʘʞʝʥʥʽ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʧʦʩʠʣʝʥʥʷ 

ʞʦʚʪʷʥʠʮʽ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ [12, 13]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʚʯʝʥʥʷ ʝʪʽʦʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʧʨʠ 

ʤʝʭʘʥʽʯʥʽʡ ʞʦʚʪʷʥʠʮʽ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ 

ʭʚʦʨʦʙʦʶ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʯʝʨʝʟ ʾʭ ʟʥʘʯʥʫ ʧʦʰʠʨʝʥʽʩʪʴ, ʬʦʨʤʫʚʘʥʥʷ 

ʯʠʩʣʝʥʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʧʨʦʛʨʝʩʫʶʪʴ ʽ ʩʢʣʘʜʥʦ ʧʽʜʜʘʶʪʴʩʷ ʢʦʨʝʢʮʽʾ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʘʨʢʝʨʽʚ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʞʦʚʪʷʥʠʮʽ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ 

ʭʚʦʨʦʙʦʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʦʙʪʫʨʘʮʽʡʥʦʛʦ ʭʦʣʝʩʪʘʟʫ.  

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

ʘʥʘʣʽʪʠʯʥʠʡ (ʦʛʣʷʜ ʩʫʯʘʩʥʦʾ ʤʝʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ), ʣʘʙʦʨʘʪʦʨʥʽ (ʙʽʦʭʽʤʽʯʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ), ʩʪʘʪʠʩʪʠʯʥʽ (ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ).  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʘʮʽʻʥʪʠ ʟ ʤʝʭʘʥʽʯʥʦʶ ʞʦʚʪʷʥʠʮʝʶ ʪʘ 

ʘʨʪʝʨʽʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʜʦ ʩʪʘʮʽʦʥʘʨʫ, ʧʨʝʜʤʝʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʨʝʘʪʠʥʽʥ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ 

(ʐʂʌ) ʚ ʜʠʥʘʤʽʮʽ (ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʪʘ ʚʠʧʠʩʮʽ ʟʽ ʩʪʘʮʽʦʥʘʨʫ). 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʛʨʘʤ Microsoft Excel ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʥʘʩʪʫʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ (ʄ), ʩʪʘʥʜʘʨʪʥʽ ʧʦʤʠʣʢʠ ʩʝʨʝʜʥʽʭ (m). 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ï t; 
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ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʦʶ ʧʨʠ ʨ <0,05. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 150 ʭʚʦʨʠʭ ʟ 

ʤʝʭʘʥʽʯʥʦʶ ʞʦʚʪʷʥʠʮʝʶ ʪʘ ʩʫʧʫʪʥʴʦʶ ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ, ʩʝʨʝʜ ʢʦʪʨʠʭ 

ʙʫʣʦ 74 ʦʩʦʙʠ ʞʽʥʦʯʦʾ ʩʪʘʪʽ (ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 72,00Ñ0,93 ʨʦʢʠ) ʪʘ 76 ʦʩʽʙ 

ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ (ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 71,00Ñ1,11 ʨʦʢʠ).  

ʇʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʜʦ ʩʪʘʮʽʦʥʘʨʫ ʚʩʽʤ ʧʘʮʽʻʥʪʘʤ ʚʠʟʥʘʯʘʣʠʩʷ ʨʽʚʥʽ 

ʧʦʢʘʟʥʠʢʽʚ ʧʝʯʽʥʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʟʘʛʘʣʴʥʠʡ ʙʽʣʽʨʫʙʽʥ ʪʘ ʡʦʛʦ ʬʨʘʢʮʽʾ, 

ʧʝʯʽʥʢʦʚʽ ʪʨʘʥʩʘʤʽʥʘʟʠ, ʣʫʞʥʘ ʬʦʩʬʘʪʘʟʘ), ʢʨʝʘʪʠʥʽʥʫ ʽ ʛʣʶʢʦʟʠ ʢʨʦʚʽ (ʜʠʚ. 

ʪʘʙʣ. 1). ʉʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ ʚʠʱʝʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ 

ʛʝʥʜʝʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʛʨʫʧ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 1 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʜʦ ʩʪʘʮʽʦʥʘʨʫ (MÑm) 

ʇʦʢʘʟʥʠʢʠ ɾʽʥʢʠ (n=74) ʏʦʣʦʚʽʢʠ (n=76) 

ɻʣʶʢʦʟʘ ʢʨʦʚʽ, ʤʤʦʣʴ/ʣ 6,95 Ñ0,20 7,11Ñ0,25 

ʂʨʝʘʪʠʥʽʥ, ʤʢʄ/ʣ 275,58Ñ21,10 270,30Ñ20,24 

ʐʂʌ, ʤʣ/ʭʚ/1,73 ʤ
2
 36,59Ñ2,10 36,47Ñ2,08 

ɹʽʣʽʨʫʙʽʥ ʟʘʛʘʣʴʥʠʡ, ʤʢʄ/ʣ 228,75Ñ15,91 224,96Ñ15,27 

ɹʽʣʽʨʫʙʽʥ ʧʨʷʤʠʡ, ʤʢʄ/ʣ 171,94Ñ12,53 169,11Ñ11,99 

ɹʽʣʽʨʫʙʽʥ ʥʝʧʨʷʤʠʡ, ʤʢʄ/ʣ 59,67Ñ4,77 58,64Ñ4,60 

ɸʩʊ, ʤʄ/ʯ-ʣ 2,30Ñ0,57 2,25Ñ0,54 

ɸʣʊ, ʤʄ/ʯ-ʣ 1,77Ñ0,10 1,73Ñ0,09 

ʃʫʞʥʘ ʬʦʩʬʘʪʘʟʘ, ʥʄʦʣʴ/ʩ
ʭ
ʣ 6266,90Ñ204,48 6186,04Ñ203,78 

 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʚʯʝʥʥʷ ʛʝʥʜʝʨʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʘʨʢʝʨʽʚ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ 

ʞʦʚʪʷʥʠʮʽ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ 

ʦʙʪʫʨʘʮʽʡʥʦʛʦ ʭʦʣʝʩʪʘʟʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 4 ʛʨʫʧʠ ʟʘ ʧʨʠʯʠʥʦʶ 

ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ: 

1 ʛʨʫʧʘ (n=10) ï ʟ ʘʥʦʤʘʣʽʷʤʠ ʨʦʟʚʠʪʢʫ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ, ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʽʚ; 

2 ʛʨʫʧʘ (n=60) ï ʟ ʜʦʙʨʦʷʢʽʩʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ, 
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ʭʦʣʝʜʦʭʫ, ʚʝʣʠʢʦʛʦ ʩʦʩʦʯʢʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ; 

3 ʛʨʫʧʘ (n=59) ï ʟ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ, 

ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ 

ʭʦʜʫ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʽʚ. 

4 ʛʨʫʧʘ (n=50) ï ʟ ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʦʣʦʚʢʠ ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʟʘʣʦʟʠ, ʬʘʪʝʨʦʚʦʛʦ ʩʦʩʦʯʢʘ, ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʛʝʧʘʪʠʢʦʭʦʣʝʜʦʭʫ, ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ ʟ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʧʝʯʽʥʢʦʚʦ-ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʟʚ'ʷʟʢʠ ʟʽ 

ʟʜʘʚʣʝʥʥʷʤ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʽʚ ʪʘ/ʘʙʦ ʟʘʛʘʣʴʥʠʭ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢʽʚ.  

 

ɿʘ ʩʪʘʪʪʶ ʢʦʞʥʘ ʛʨʫʧʘ ʙʫʣʘ ʧʦʜʽʣʝʥʘ ʥʘ 2 ʧʽʜʛʨʫʧʠ: 

¶ ʧʽʜʛʨʫʧʘ ɸ ï ʞʽʥʢʠ; 

¶ ʧʽʜʛʨʫʧʘ ɺ ï ʯʦʣʦʚʽʢʠ. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʧʦ ʧʽʜʛʨʫʧʘʤ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʽ ʩʢʣʘʜʘʚ ʫ 2ɸ 

ʧʽʜʛʨʫʧʽ ï 73Ñ2,16 ʨʦʢʽʚ, ʫ 2ɺ ʧʽʜʛʨʫʧʽ ï 72Ñ1,46 ʨʦʢʽʚ, ʫ 3ɸ ʧʽʜʛʨʫʧʽ ï 77Ñ2,27 

ʨʦʢʽʚ, ʫ 3ɺ ʧʽʜʛʨʫʧʽ ï 74Ñ2,33 ʨʦʢʽʚ, ʫ 4ɸ ʧʽʜʛʨʫʧʽ ï 73Ñ1,12 ʨʦʢʽʚ, ʫ 4ɺ 

ʧʽʜʛʨʫʧʽ ï 72Ñ1,81 ʨʦʢʽʚ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 1 ʛʨʫʧʠ, ʚ ʢʦʪʨʽʡ ʯʦʣʦʚʽʢʠ ʙʫʣʠ 

ʜʦʩʪʦʚʽʨʥʦ ʩʪʘʨʰʝ ʞʽʥʦʢ: 78Ñ0,33 ʨʦʢʽʚ ʪʘ 70Ñ2,23 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ (ʨ<0,05). 

ʅʘʷʚʥʽʩʪʴ ʦʟʥʘʢ ʛʦʩʪʨʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʭʘʥʽʯʥʦʶ 

ʞʦʚʪʷʥʠʮʝʶ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʜʦ ʩʪʘʮʽʦʥʘʨʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʽʚʥʝʤ ʢʨʝʘʪʠʥʽʥʫ 

ʢʨʦʚʽ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʐʂʌ ʟʘ ʬʦʨʤʫʣʦʶ MDRD. ɿʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʤ ʜʘʥʠʤ, ʨʽʚʝʥʴ ʢʨʝʘʪʠʥʽʥʫ ʚ ʧʝʨʰʠʭ 3-ʭ ʛʨʫʧʘʭ ʙʫʚ ʜʝʱʦ 

ʧʽʜʚʠʱʝʥʠʤ, ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʽ ʥʝ ʤʘʚ ʯʽʪʢʠʭ ʛʝʥʜʝʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

(ʜʠʚ. ʪʘʙʣ. 2). 

 

ʋ 4-ʡ ʛʨʫʧʽ ʭʚʦʨʠʭ, ʚ ʢʦʪʨʽʡ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ 

ʩʪʘʣʠ ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʽʚʝʥʴ ʢʨʝʘʪʠʥʽʥʫ ʙʫʚ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʝʥʠʤ (ʜʦ 

6 ʨʘʟʽʚ ʚʽʜ ʚʝʨʭʥʴʦʾ ʤʝʞʠ ʥʦʨʤʠ) ʪʘ ʩʢʣʘʜʘʚ ʫ ʞʽʥʦʢ 585,12Ñ30,04 ʤʢʄ/ʣ, ʫ 

ʯʦʣʦʚʽʢʽʚ ï 597,83Ñ31,31 ʤʢʄ/ʣ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʨʦʟʚʠʪʦʢ ʛʦʩʪʨʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ ʚ ʜʘʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ. 
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ʊʘʙʣʠʮʷ 2 

ʇʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʚ ʩʪʘʮʽʦʥʘʨ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʧʨʠʯʠʥʠ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ (MÑm) 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʘ 1 

(n = 10) 

ɻʨʫʧʘ 2 

(n = 60) 

ɻʨʫʧʘ 3 

(n = 59) 

ɻʨʫʧʘ 4 

(n = 50) 

1ɸ 

(n=5) 

1ɺ 

(n=5) 

2ɸ 

(n=25) 

2ɺ 

(n=35) 

3ɸ 

(n=23) 

3ɺ 

(n=7) 

4ɸ 

(n=21) 

4ɺ 

(n=29) 

ʂʨʝʘʪʠʥʽʥ, 

ʤʢʄ/ʣ 

103,0 

Ñ14,86 

98,94 

Ñ9,93 

119,17

Ñ5,94 

122,72

Ñ5,40 

110,18

Ñ5,85 

115,57

Ñ10,05 

585,12

Ñ30,04
*
 

597,83

Ñ31,31
$
 

ʐʂʌ,  

ʤʣ/ʭʚ 

53,04 

Ñ10,08 

68,26 

Ñ9,24 

44,60 

Ñ3,07
#
 

56,10 

Ñ3,60 

45,55 

Ñ3,30 

58,17 

Ñ7,97 

8,47 

Ñ0,70
*
 

8,29 

Ñ0,71
$
 

ʇʨʠʤʽʪʢʘ: 
#
 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 1ɸ/1ɺ, 2ɸ/2ɺ, 

3ɸ/3ɺ, 4ɸ/4ɺ (ʨ <0,05); 
* 
ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʽʜʛʨʫʧʘʭ 1ɸ, 2ɸ, 3ɸ, 

4ɸ (ʨ <0,05); 
$
 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʽʜʛʨʫʧʘʭ 1ɺ, 2ɺ, 3ɺ, 4ɺ 

(ʨ <0,05). 

 

ʊʘʢʽ ʚʠʩʦʢʽ ʨʽʚʥʽ ʢʨʝʘʪʠʥʽʥʫ ʫ 4-ʡ ʛʨʫʧʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʨʠʚʘʣʽʩʪʶ 

ʧʨʦʪʽʢʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʯʝʨʝʟ ʦʥʢʦʣʦʛʽʯʥʠʡ ʛʝʥʝʟ.  

ʅʘʡʪʦʯʥʽʰʠʤ ʣʘʙʦʨʘʪʦʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʦʮʽʥʢʠ ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʥʠʨʦʢ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʻ ʚʠʟʥʘʯʝʥʥʷ ʐʂʌ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʧʝʨʰʠʭ ʪʨʴʦʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʧʝʨʝʚʘʞʥʦ ʧʦʤʽʨʥʝ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʐʌʂ, ʧʨʠ ʯʦʤʫ ʚ ʫʩʽʭ ʮʠʭ ʛʨʫʧʘʭ ʨʽʚʝʥʴ ʐʂʌ ʫ ʞʽʥʦʢ ʙʫʚ 

ʜʝʱʦ ʥʠʞʯʠʤ, ʥʽʞ ʫ ʯʦʣʦʚʽʢʽʚ, ʘ ʚ 2-ʡ ʛʨʫʧʽ ʮʷ ʨʽʟʥʠʮʷ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦʶ 

(2ɸ - 44,60Ñ3,07 ʤʣ/ʭʚ/1,73 ʤ
2
, 2ɺ ï 56,10Ñ3,60 ʤʣ/ʭʚ/1,73 ʤ

2
; ʨ <0,05). ʋ ʛʨʫʧʽ 

ʭʚʦʨʠʭ, ʜʝ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʩʪʘʣʠ ʦʥʢʦʣʦʛʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʘʡʥʠʞʯʽ ʨʽʚʥʽ ʐʂʌ ʷʢ ʫ ʞʽʥʦʢ 

(8,47Ñ0,70 ʤʣ/ʭʚ/1,73 ʤ
2
), ʪʘʢ ʽ ʚ ʯʦʣʦʚʽʢʽʚ (8,29Ñ0,71 ʤʣ/ʭʚ/1,73 ʤ

2
; ʨ <0,05), ʷʢʽ 

ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʨʦʟʚʠʪʦʢ ʛʦʩʪʨʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ ʫ ʮʠʭ ʭʚʦʨʠʭ ʥʘ 

ʪʣʽ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʛʝʥʝʟʫ. 

ʇʽʩʣʷ ʨʦʟʨʽʰʝʥʥʷ ʦʙʪʫʨʘʮʽʾ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʷʢʦʾ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʧʦʛʽʨʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʠʨʦʢ ʫ ʭʚʦʨʠʭ ʽʟ ʤʝʭʘʥʽʯʥʦʶ ʞʦʚʪʷʥʠʮʝʶ. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʤ 

ʜʘʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠ ʚʠʧʠʩʮʽ ʟʽ ʩʪʘʮʽʦʥʘʨʫ ʚ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʧʝʨʰʠʭ 
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ʪʨʴʦʭ ʛʨʫʧ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ, ʨʽʚʝʥʴ ʢʨʝʘʪʠʥʽʥʫ ʢʨʦʚʽ ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʙʣʠʟʠʚʩʷ ʜʦ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʥʦʨʤʠ (1ɸ ï 92,40Ñ14,00 ʤʢʤʦʣʴ/ʣ, 1ɺ ï 

95,76Ñ6,76 ʤʢʤʦʣʴ/ʣ; 2ɸ ï 101,70Ñ3,28 ʤʢʤʦʣʴ/ʣ, 2ɺ ï 102,43Ñ4,08 ʤʢʤʦʣʴ/ʣ; 

3ɸ ï 99,97Ñ3,67 ʤʢʤʦʣʴ/ʣ, 3ɺ ï 100,00Ñ8,87 ʤʢʤʦʣʴ/ʣ), ʘ ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ 

ʬʽʣʴʪʨʘʮʽʾ ʟʙʽʣʴʰʠʣʘʩʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 5-15 ʤʣ/ʭʚ/1,73 ʤ
2
 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʘʥʠʤʠ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʜʦ ʩʪʘʮʽʦʥʘʨʫ (ʜʠʚ. ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 

ʇʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʧʨʠ ʚʠʧʠʩʮʽ ʟʽ ʩʪʘʮʽʦʥʘʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʠʯʠʥʠ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ (M Ñ m) 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʘ 1 

(n = 10) 

ɻʨʫʧʘ 2 

(n = 60) 

ɻʨʫʧʘ 3 

(n = 59) 

ɻʨʫʧʘ 4 

(n = 50) 

1ɸ 

(n=5) 

1ɺ 

(n=5) 

2ɸ 

(n=25) 

2ɺ 

(n=35) 

3ɸ 

(n=23) 

3ɺ 

(n=7) 

4ɸ 

(n=21) 

4ɺ 

(n=29) 

ʂʨʝʘʪʠʥʽʥ, 

ʤʢʄ/ʣ 

92,40 

Ñ14,00 

95,76 

Ñ6,76 

101,70 

Ñ3,28 

102,43 

Ñ4,08 

99,97 

Ñ3,67 

100,00 

Ñ8,87 

270,52 

Ñ15,16
*
 

274,33 

Ñ15,27
$
 

ʐʂʌ,  

ʤʣ/ʭʚ 

57,70 

Ñ9,81 

71,06 

Ñ8,11 

51,66 

Ñ2,80
#
 

66,27 

Ñ3,32 

49,36 

Ñ2,97
#
 

67,11 

Ñ7,92 

20,69 

Ñ1,37
*
 

20,07 

Ñ1,31
$
 

ʇʨʠʤʽʪʢʘ: 
#
 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 1ɸ/1ɺ, 2ɸ/2ɺ, 

3ɸ/3ɺ, 4ɸ/4ɺ (ʨ <0,05); 
* 
ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʽʜʛʨʫʧʘʭ 1ɸ, 2ɸ, 3ɸ, 

4ɸ (ʨ <0,05); 
$
 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʽʜʛʨʫʧʘʭ 1ɺ, 2ɺ, 3ɺ, 4ɺ 

(ʨ <0,05). 

 

ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʭʦʯ ʨʽʚʥʽ ʐʌʂ ʫ ʞʽʥʦʯʠʭ ʧʽʜʛʨʫʧʘʭ 

(1ɸ, 2ɸ, 3ɸ) ʽ ʩʪʘʣʠ ʚʠʱʠʤʠ ʧʨʠ ʚʠʧʠʩʮʽ ʟʽ ʩʪʘʮʽʦʥʘʨʫ, ʩʪʫʧʽʥʴ ʧʦʨʫʰʝʥʥʷ 

ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʪʘʢ ʽ ʟʘʣʠʰʠʣʘʩʴ ʥʘ ʧʦʤʽʨʥʦʤʫ ʨʽʚʥʽ, ʚ ʪʦʡ ʯʘʩ ʫ 

ʯʦʣʦʚʽʯʠʭ ʧʽʜʛʨʫʧʘʭ (1ɺ, 2ɺ, 3ɺ) ʩʪʫʧʽʥʴ ʧʦʨʫʰʝʥʥʷ ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ 

ʧʨʠ ʚʠʧʠʩʮʽ ʟʽ ʩʪʘʮʽʦʥʘʨʫ ʩʪʘʣʘ ʥʝʟʥʘʯʥʦʶ, ʘ ʚ ʯʦʣʦʚʽʢʽʚ ʧʽʜʛʨʫʧ 2ɺ ʽ 3ɺ ʙʫʣʘ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ, ʥʽʞ ʫ ʞʽʥʦʢ ʧʽʜʛʨʫʧ 2ɸ ʽ 3ɸ (ʨ<0,05). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʚ ʞʽʥʦʢ ʟ 

ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ, ʷʢʱʦ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʚ ʥʠʭ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ 

ʻ ʜʦʙʨʦʷʢʽʩʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ, ʭʦʣʝʜʦʭʫ, ʚʝʣʠʢʦʛʦ ʩʦʩʦʯʢʘ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʘʙʦ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ, ʞʦʚʯʥʦʛʦ 

ʤʽʭʫʨʘ ʪʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. 
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ʇʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʟʚʦʨʦʪʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʦʟʥʘʢ ɻʇʅ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽ ʚ ʧʘʮʽʻʥʪʽʚ ʯʝʪʚʝʨʪʦʾ ʛʨʫʧʠ: ʨʽʚʝʥʴ ʢʨʝʘʪʠʥʽʥʫ ʢʨʦʚʽ ʧʨʠ 

ʚʠʧʠʩʮʽ ʩʪʘʚ ʥʠʞʯʝ ʚ 2 ʨʘʟʠ, ʯʠʤ ʙʫʚ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʜʦ ʩʪʘʮʽʦʥʘʨʫ, ʘʣʝ ʚʩʝ 

ʦʜʥʦ ʟʙʝʨʽʛʘʚʩʷ ʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʠʤ ʽ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʛʨʫʧʘʤʠ ʷʢ ʫ ʞʽʥʦʢ (270,52Ñ15,16 ʤʢʄ/ʣ; ʨ <0,05), ʪʘʢ ʽ ʚ ʯʦʣʦʚʽʢʽʚ 

(274,33Ñ15,27 ʤʢʄ/ʣ; ʨ <0,05). ɺʽʜʧʦʚʽʜʥʦ ʟʘʟʥʘʯʘʣʦʩʷ ʽ ʜʝʷʢʝ ʧʦʢʨʘʱʝʥʥʷ 

ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʫ ʞʽʥʦʢ (20,69Ñ1,37 ʤʣ/ʭʚ/1,73 ʤ
2
) ʽ ʯʦʣʦʚʽʢʽʚ 

(20,07Ñ1,31 ʤʣ/ʭʚ/1,73 ʤ
2
) ʛʨʫʧʠ ʭʚʦʨʠʭ, ʜʝ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʯʥʦʾ 

ʞʦʚʪʷʥʠʮʽ ʙʫʣʠ ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʨʽʚʝʥʴ ʐʂʌ ʫ ʮʠʭ ʭʚʦʨʠʭ ʧʨʠ 

ʚʠʧʠʩʮʽ ʟʙʽʣʴʰʠʚʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 2,5 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦ 

ʩʪʘʮʽʦʥʘʨʫ, ʘʣʝ ʩʪʫʧʽʥʴ ʧʦʨʫʰʝʥʥʷ ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʟʘʣʠʰʘʣʘʩʷ 

ʪʷʞʢʦʶ, ʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʐʂʌ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʘʡʥʠʞʯʠʤ ʩʝʨʝʜ ʫʩʽʭ 

ʘʥʘʣʽʟʫʻʤʠʭ ʧʽʜʛʨʫʧ (ʨ <0,05). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʫ 

ʚʠʧʘʜʢʫ ʦʥʢʦʣʦʛʽʯʥʦʾ ʧʨʠʯʠʥʠ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʝ ʧʦʚʥʝ 

ʫʩʫʥʝʥʥʷ ʦʙʪʫʨʘʮʽʾ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ, ʘ ʙʘʛʘʪʦ ʟʤʽʥ ʫ ʥʠʨʢʘʭ, ʟʫʤʦʚʣʝʥʠʭ 

ʤʝʭʘʥʽʯʥʦʶ ʞʦʚʪʷʥʠʮʝʶ, ʩʪʘʶʪʴ ʥʝʟʚʦʨʦʪʥʠʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʛʦʩʪʨʦʛʦ ʫʨʘʞʝʥʥʷ ʥʠʨʦʢ, ʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ï ʜʦ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʾ ʥʠʨʢʦʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʫ ʪʘʢʠʭ ʭʚʦʨʠʭ. 

ɺʠʩʥʦʚʢʠ.  

1. ʇʨʠ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ 

ʭʚʦʨʦʙʦʶ ʷʢ ʚ ʞʽʥʦʢ, ʪʘʢ ʽ ʚ ʯʦʣʦʚʽʢʽʚ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʘʟʦʪʚʠʜʽʣʴʥʦʾ 

ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʢʨʝʘʪʠʥʽʥʫ ʢʨʦʚʽ ʙʽʣʴʰ, ʥʽʞ ʚ 2 ʨʘʟʠ ʚʽʜ 

ʥʦʨʤʠ, ʪʘ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʐʂʌ. 

2. ʈʦʟʚʠʪʦʢ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ ʥʘ ʪʣʽ ʜʦʙʨʦʷʢʽʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ ʪʘ ʚʝʣʠʢʦʛʦ ʩʦʩʦʯʢʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ ʚ ʦʩʽʙ ʞʽʥʦʯʦʾ ʩʪʘʪʽ (ʨ <0,05). 

3. ʇʨʠ ʤʝʭʘʥʽʯʥʽʡ ʞʦʚʪʷʥʠʮʽ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʛʝʥʝʟʫ ʚ ʦʩʽʙ ʟ 

ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʷʢ ʚ ʞʽʥʦʢ, ʪʘʢ ʽ ʚ ʯʦʣʦʚʽʢʽʚ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʦʟʥʘʢʠ 

ʛʦʩʪʨʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʢʨʝʘʪʠʥʽʥʫ ʙʽʣʴʰ, ʥʽʞ ʚ 2,5 
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ʨʘʟʠ, ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʐʂʌ < 15 ʤʣ/ʭʚ/1,73 ʤ
2
. 

4. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʯʠʥʠ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ, ʚ ʯʦʣʦʚʽʢʽʚ ʟ 

ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʧʨʠ ʚʠʧʠʩʮʽ ʟʽ ʩʪʘʮʽʦʥʘʨʫ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʜʽʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʥʠʨʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʦʛʦ ʨʽʚʥʷ ʟʘ ʐʂʌ                   

(> 60 ʤʣ/ʭʚ/1,73 ʤ
2
), ʥʽʞ ʫ ʞʽʥʦʢ (< 60 ʤʣ/ʭʚ/1,73 ʤ

2
; ʨ<0,05), ʟʘ ʚʠʥʷʪʢʦʤ 

ʭʚʦʨʠʭ ʟ ʦʥʢʦʣʦʛʽʯʥʠʤ ʛʝʥʝʟʦʤ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ, ʚ ʢʦʪʨʠʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʘʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʚʠʜʽʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʠʨʦʢ 

(ʐʂʌ < 30 ʤʣ/ʭʚ/1,73 ʤ
2
). 

 

ʇɽʈɽʃɯʂ ʃɯʊɽʈɸʊʋʈʀ 

1. Bellomo R., Ronco C., Mehta R.L. et al. Acute kidney injury in the ICU: 

from injury to recovery: reports from the 5th Paris International Conference // Ann 

Inten Care. ï 2017. ï vol. 7. ï P. 49. 

2. Hoste E.A. et al. Epidemiology of AKI in the ICU // Acta Clin. Belg. ï 

2007. ï vol. 626, supp. 2. ï ʈ. 314-317. 

3. Holt S., Marley R., Fernando B. et al. Acute cholestasisinduced renal 

failure: Effects of antioxidants and ligands for the thromboxane A2 receptor // Kidney 

Int. ï 2002. ï Vol. 55. ï P. 271-277. 

4. Holt S., Marley R., Fernando B. et al. Acute cholestasisinduced renal 

failure: Effects of antioxidants and ligands for the thromboxane A2 receptor // Kidney 

Int. ï 2002. ï Vol. 55. ï P. 271-277. 

5. Martinez-Prieto C., Ortiz M.C., Fortepiani L.A. et al. Haemodynamic 

and renal evolution of the bile duct-ligated rat // Clin. Sci. Colch. 2000; 98: 611-617. 

6. Chang, Y.T., Chang, M.C., Su T.C. Association of cystic brosis 

transmembrane conductance regulator (CFTR) mutation / variant / haplotype and 

tumor necrosis factor (TNF) promoter polymorphizm in hyperlipidemic pancreatitis // 

Clin. Chem. ï 2008. ï Vol. 54. ï ʈ. 131-138. 

7. ʂʚʘʰʘ ʆ.ʆ. ʇʦʧʫʣʷʮʽʡʥʘ ʦʮʽʥʢʘ ʚʥʝʩʢʫ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʩʤʝʨʪʥʽʩʪʴ ʟʘ ʜʘʥʠʤʠ 20-ʨʽʯʥʦʛʦ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ // ɸʚʪʦʨʝʬ. ʜʠʩ. ʥʘ ʟʜʦʙ. ʥʘʫʢ. ʩʪʫʧʝʥʷ ʜ-ʨʘ ʤʝʜ. ʥʘʫʢ. ï ʂ., 2008. ï 



142 

40 ʩ. 

8. ʉʫʣʢʦʚʘ ʗ., ʄʫʨʛʦʚʘ ɸ. ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʞʽʥʦʢ // ʋʢʨʘʾʥʘ. ɿɼʆʈʆɺôʗ ʅɸʎɯɰ. ï 2022. ï ˉ 3 (69). ï 

ʉ. 30-33. 

9. Itoi T, Neuhaus H, Chen YK. Diagnostic value of imageenhanced video 

cholangiopancreatoscopy. Gastrointest Endosc. Clin. N Am. 2009; 19 (4): 557-566. 

10. Unresectable pancreatic cancer ï palliative interventional and surgical 

treatment / N. H¿ser, V. Assfalg, C. W. Michalski [et al.] // Zentralbl. Chir. ï 2010. ï 

Vol. 135, No. 6. ï P. 502ï507. 

11. ɺʫ ʈ., ʎʟʦʫ X., ʏʞʘʥ ɹ. ʈʽʜʢʽʩʥʘ ʧʨʠʯʠʥʘ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ // 

ɻʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʷ. ï 2023. ï ˉ 164. ï ʉ. 5-8. 

12. ɹʘʣʦʛʫʥ ʆ.ʉ., ɸʪʦʡʝʙʠ ʆ.ɸ. ʃʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʦʾ ʤʝʭʘʥʽʯʥʦʾ 

ʞʦʚʪʷʥʠʮʽ: ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʘʣʽʘʪʠʚʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʟʘ ʫʤʦʚ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ: ʦʛʣʷʜʦʚʘ ʩʪʘʪʪʷ // J West Afr Coll Surg. ï 

2022. ï ˉ 12. ï ʉ. 111ï119. 

13. ɹʦʥʜʘʨʯʫʢ ɯ.ɺ., ɼʞʫʨʷʢ ɺ.ʉ., ʉʠʜʦʨʯʫʢ ʃ.ʇ. [ʪʘ ʽʥ.] // ʂʣʽʥʽʯʥʘ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʘʪʦʣʦʛʽʷ. ï 2017. ï ʊ. XVɯ, ˉ 1 (59). ï C. 33-38. 

  



143 

ʋɼʂ:613.2.099 

ʆʉʅʆɺʅɯ ɺʀɼʀ ɹʆʊʋʃɯɿʄʋ ʊɸ ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ 

ɼʆ ʃɯʂʋɺɸʅʅʗ 

 

ʇʘʚʣʶʢ ʂʘʪʝʨʠʥʘ ʉʝʨʛʽʾʚʥʘ 

ɻʘʡʜʝʥʢʦ ɺʝʨʦʥʽʢʘ ɭʚʛʝʥʽʾʚʥʘ 

ɹʫʣʠʛʘ ɸʥʥʘ ʆʣʝʢʩʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, 

ʤʝʜʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

ʅʘʫʢʦʚʠʡ ʢʝʨʚ̔ʥʠʢ: 

ɺʽʥʥʽʢʦʚʘ ʅʘʪʘʣʽʷ ɺʘʣʝʨʽʾʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʢʣʽʥʽʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, 

ʤʝʜʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɹʦʪʫʣʽʟʤ ð ʮʝ ʨʽʜʢʽʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʽʩʥʫʻ ʚ ʜʝʢʽʣʴʢʦʭ 

ʬʦʨʤʘʭ: ʭʘʨʯʦʚʠʡ ʙʦʪʫʣʽʟʤ, ʩʧʨʠʯʠʥʝʥʠʡ ʩʧʦʞʠʚʘʥʥʷʤ ʾʞʽ, ʟʘʨʘʞʝʥʦʾ 

ʙʦʪʫʣʽʥʽʯʥʠʤ ʪʦʢʩʠʥʦʤ, ʨʘʥʴʦʚʠʡ ʙʦʪʫʣʽʟʤ, ʩʧʨʠʯʠʥʝʥʠʡ ʢʦʣʦʥʽʟʘʮʽʻʶ ʨʘʥʠ 

Clostridium botulinum ʪʘ ʚʠʨʦʙʣʝʥʥʷʤ ʪʦʢʩʠʥʫ in situ, ʜʠʪʷʯʠʡ ʙʦʪʫʣʽʟʤ, 

ʩʧʨʠʯʠʥʝʥʠʡ ʢʦʣʦʥʽʟʘʮʽʻʶ ʢʠʰʝʯʥʠʢʘ ʪʘ ʪʦʢʩʠʥʦʫʪʚʦʨʝʥʥʷʤ. ɸʝʨʦʟʦʣʴʥʠʡ 

ʙʦʪʫʣʽʟʤ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚʥʘʩʣʽʜʦʢ ʨʦʟʧʠʣʝʥʥʷ ʙʦʪʫʣʦʪʦʢʩʠʥʫ, ʘ ʷʪʨʦʛʝʥʥʠʡ 

ʙʦʪʫʣʽʟʤ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚʥʘʩʣʽʜʦʢ ʽʥôʻʢʮʽʾ ʪʦʢʩʠʥʫ. ʋʩʽ ʬʦʨʤʠ ʙʦʪʫʣʽʟʤʫ 

ʚʠʢʣʠʢʘʶʪʴ ʯʽʪʢʠʡ ʢʣʽʥʽʯʥʠʡ ʩʠʥʜʨʦʤ ʩʠʤʝʪʨʠʯʥʦʛʦ ʧʘʨʘʣʽʯʫ ʯʝʨʝʧʥʠʭ ʥʝʨʚʽʚ 

ʽʟ ʥʘʩʪʫʧʥʠʤ ʥʠʟʭʽʜʥʠʤ, ʩʠʤʝʪʨʠʯʥʠʤ ʤʣʷʚʠʤ ʧʘʨʘʣʽʯʝʤ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ, ʷʢʠʡ 

ʤʦʞʝ ʧʨʦʛʨʝʩʫʚʘʪʠ ʜʦ ʜʠʭʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʩʤʝʨʪʽ. ʆʩʥʦʚʦʶ ʪʝʨʘʧʽʾ ʻ 

ʨʝʪʝʣʴʥʘ ʽʥʪʝʥʩʠʚʥʘ ʪʝʨʘʧʽʷ (ʚʢʣʶʯʘʶʯʠ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʐɺʃ) ʽ ʩʚʦʻʯʘʩʥʝ 

ʣʽʢʫʚʘʥʥʷ ʘʥʪʠʪʦʢʩʠʥʦʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʦʪʫʣʽʟʤ, ʘʥʪʠʪʦʢʩʠʥ, ʧʘʨʘʣʽʯ ʯʝʨʝʧʥʠʭ ʥʝʨʚʽʚ, 

ʘʥʘʝʨʦʙʥʘ ʙʘʢʪʝʨʽʷ, ʙʦʪʫʣʦʥʝʡʨʦʪʦʢʩʠʥ, ʟʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ, ʐɺʃ, ʩʠʤʝʪʨʠʯʥʠʡ 

ʤʣʷʚʠʡ ʧʘʨʘʣʽʯ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ, ʛʽʧʦʢʩʽʷ, ʜʠʭʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʨʦʟʧʠʣʝʥʥʷ 

ʙʦʪʫʣʦʪʦʢʩʠʥʫ, ʨʝʪʝʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʛʝʧʪʘʚʘʣʝʥʪʥʠʡ ʘʥʪʠʪʦʢʩʠʥ, ʚʚʝʜʝʥʥʷ 
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ʘʥʪʠʪʦʢʩʠʯʥʦʾ ʩʠʨʦʚʘʪʢʠ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ 

ɹʦʪʫʣʽʟʤ ð ʮʝ ʨʽʜʢʽʩʥʠʡ, ʘʣʝ ʧʦʪʝʥʮʽʡʥʦ ʩʤʝʨʪʝʣʴʥʠʡ ʩʠʥʜʨʦʤ 

ʜʠʬʫʟʥʦʛʦ ʤʣʷʚʦʛʦ ʧʘʨʘʣʽʯʫ, ʚʠʢʣʠʢʘʥʠʡ ʙʦʪʫʣʦʥʝʡʨʦʪʦʢʩʠʥʦʤ (BoNT), 

ʝʢʟʦʥʝʡʨʦʪʦʢʩʠʥʦʤ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʙʘʢʪʝʨʽʻʶ Clostridium botulinum. ɿ 

ʤʦʤʝʥʪʫ ʡʦʛʦ ʚʠʟʥʘʥʥʷ ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʭʘʨʯʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʅʽʤʝʯʯʠʥʽ ʪʘ 

ɹʝʣʴʛʽʾ ʫ 1800-ʭ ʨʦʢʘʭ ʙʫʣʦ ʦʧʠʩʘʥʦ ʢʽʣʴʢʘ ʽʥʰʠʭ ʝʪʽʦʣʦʛʽʡ ʙʦʪʫʣʽʟʤʫ, 

ʚʢʣʶʯʘʶʯʠ ʨʘʥʴʦʚʠʡ ʙʦʪʫʣʽʟʤ, ʷʪʨʦʛʝʥʥʠʡ ʪʘ ʽʥʛʘʣʷʮʽʡʥʠʡ. ʍʦʯʘ ʚʚʝʜʝʥʥʷ 

ʧʦʣʽʚʘʣʝʥʪʥʦʛʦ ʘʥʪʠʪʦʢʩʠʥʫ ʜʦ ʙʦʪʫʣʽʥʽʯʥʦʛʦ ʥʝʡʨʦʪʦʢʩʠʥʫ ʧʦʤ'ʷʢʰʫʻ 

ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʙʦʪʫʣʽʟʤʫ, ʩʧʨʘʚʞʥʴʦʾ ʧʨʦʪʠʦʪʨʫʪʠ ʥʝ ʽʩʥʫʻ, ʽ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʜʦʚʞʫʻ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʪʠʞʥʽ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʪʘ ʽʥʰʽ 

ʨʝʩʫʨʩʦʚʤʽʩʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ, ʧʦʢʠ ʥʝʨʚʦʚʦ-ʤ'ʷʟʦʚʽ ʩʠʛʥʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ 

ʦʨʛʘʥʽʟʤʫ ʚʽʜʥʦʚʣʶʶʪʴʩʷ. [1] 

ɽʧʽʜʝʤʽʦʣʦʛʽʷ 

ɿ 1973 ʨʦʢʫ ʮʝʥʪʨʠ ʟ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ (CDC) 

ʧʽʜʪʨʠʤʫʶʪʴ ʅʘʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʙʦʪʫʣʽʟʤʦʤ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ. ɿʘ 5 ʨʦʢʽʚ ʟ 2011 ʧʦ 

2015 ʨʽʢ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 162 ʚʠʧʘʜʢʠ ʙʦʪʫʣʽʟʤʫ ʥʘ ʨʽʢ. [2, 3, 4] 

ɺʽʜʧʦʚʽʜʥʽ ʧʨʦʧʦʨʮʽʾ ʢʦʞʥʦʛʦ ʪʠʧʫ ʙʦʪʫʣʽʟʤʫ ʚʘʨʽʶʚʘʣʠʩʷ ʚʽʜ 71% ʜʦ 

88% ʜʣʷ ʜʠʪʷʯʦʛʦ ʙʦʪʫʣʽʟʤʫ, ʚʽʜ 1% ʜʦ 20% ʜʣʷ ʭʘʨʯʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ, ʚʽʜ 5% ʜʦ 

10% ʜʣʷ ʨʘʥʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ ʪʘ ʚʽʜ 1% ʜʦ 4% ʜʣʷ ʙʦʪʫʣʽʟʤʫ ʽʥʰʦʛʦ ʯʠ 

ʥʝʚʽʜʦʤʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʘ ʚʠʥʷʪʢʦʤ ʨʽʜʢʽʩʥʠʭ ʚʝʣʠʢʠʭ ʩʧʘʣʘʭʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʩʧʘʣʘʭ ʭʘʨʯʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ ʚ ʆʛʘʡʦ ʫ ʢʚʽʪʥʽ 2015 ʨ. ʩʪʘʥʦʚʠʚ ʣʠʰʝ 27 

ʚʠʧʘʜʢʽʚ), ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʙʦʪʫʣʽʟʤʫ ʪʘ ʚʽʜʥʦʩʥʘ ʯʘʩʪʢʘ ʢʦʞʥʦʛʦ 

ʧʽʜʪʠʧʫ ʟʘʣʠʰʘʣʠʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ. [2, 3, 4] 

ʋ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʥʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʠʧʘʜʢʽʚ ʙʦʪʫʣʽʟʤʫ, 

ʚʠʢʣʠʢʘʥʦʛʦ ʙʽʦʪʝʨʦʨʠʟʤʦʤ, ʽ ʣʠʰʝ ʦʜʠʥ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚʠʧʘʜʦʢ ʷʪʨʦʛʝʥʥʦʛʦ 

ʙʦʪʫʣʽʟʤʫ, ʱʦ ʚʠʥʠʢ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʣʽʮʝʥʟʽʡʥʦʾ, 

ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʬʦʨʤʠ BoNT. [2, 3, 4] 
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ɼʦ 1950-ʭ ʨʦʢʽʚ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʭʘʨʯʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ ʩʪʘʥʦʚʠʚ 60-70%. 

ɿʘ ʧʝʨʽʦʜ 1975-2009 ʨʦʢʽʚ ʟʘʛʘʣʴʥʘ ʩʤʝʨʪʥʽʩʪʴ ʩʢʣʘʣʘ 3,0%, ʧʨʠ ʮʴʦʤʫ 109 

ʩʤʝʨʪʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʙʦʪʫʣʽʟʤʦʤ, ʩʝʨʝʜ 3618 ʚʠʧʘʜʢʽʚ ʙʦʪʫʣʽʟʤʫ. [2, 3, 4] 

ʍʘʨʯʦʚʠʡ ʙʦʪʫʣʽʟʤ 

C. botulinum ʻ ʘʥʘʝʨʦʙʥʦʶ ʙʘʢʪʝʨʽʻʶ ð ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʣʠʰʝ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʠʩʥʶ. ʍʘʨʯʦʚʠʡ ʙʦʪʫʣʽʟʤ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʨʘʟʽ, ʢʦʣʠ ʙʘʢʪʝʨʽʾ 

C. botulinum ʨʦʩʪʫʪʴ ʪʘ ʚʠʨʦʙʣʷʶʪʴ ʪʦʢʩʠʥʠ ʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʜʦ ʾʭ 

ʩʧʦʞʠʚʘʥʥʷ. C. botulinum ʧʨʦʜʫʢʫʻ ʩʧʦʨʠ (ʚʦʥʠ ʧʦʰʠʨʝʥʽ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʚʢʣʶʯʘʶʯʠ ʛʨʫʥʪ, ʽ ʥʘʚʽʪʴ ʨʽʯʢʦʚʫ ʽ ʤʦʨʩʴʢʫ ʚʦʜʫ). ɿʨʦʩʪʘʥʥʷ 

ʙʘʢʪʝʨʽʡ ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʪʦʢʩʠʥʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ 

ʢʠʩʥʶ ʪʘ ʧʨʠ ʧʝʚʥʦʤʫ ʧʦʻʜʥʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʥʩʝʨʚʘʮʽʾ. ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʣʝʛʢʦʾ 

ʢʦʥʩʝʨʚʘʮʽʾ, ʘ ʪʘʢʦʞ ʚ ʧʨʦʜʫʢʪʘʭ, ʷʢʽ ʥʝ ʧʨʦʡʰʣʠ ʥʘʣʝʞʥʦʾ ʦʙʨʦʙʢʠ, 

ʢʦʥʩʝʨʚʦʚʘʥʠʭ ʘʙʦ ʙʫʪʠʣʴʦʚʘʥʠʭ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. ʋ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

(pH ʤʝʥʰʝ 4,6) ʨʦʟʚʠʪʢʫ C. botulinum ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʽ ʪʦʤʫ ʚ ʢʠʩʣʠʭ 

ʧʨʦʜʫʢʪʘʭ ʪʦʢʩʠʥ ʥʝ ʚʠʨʦʙʣʷʻʪʴʩʷ (ʧʨʦʪʝ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ pH ʥʝ ʨʫʡʥʫʻ 

ʪʦʢʩʠʥʽʚ, ʚʠʨʦʙʣʝʥʠʭ ʨʘʥʽʰʝ). [5] 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʩʪʫ ʙʘʢʪʝʨʽʡ ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʪʦʢʩʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʘʢʦʞ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʝʚʥʠʤʠ ʨʽʚʥʷʤʠ ʚʤʽʩʪʫ 

ʩʦʣʽ ʪʘ/ʘʙʦ ʢʠʩʣʦʪʥʦʩʪʽ. ɹʦʪʫʣʦʪʦʢʩʠʥ ʚʠʷʚʣʝʥʠʡ ʫ ʰʠʨʦʢʦʤʫ ʨʷʜʽ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʥʠʟʴʢʦʢʠʩʣʦʪʥʽ ʢʦʥʩʝʨʚʦʚʘʥʽ ʦʚʦʯʽ, ʪʘʢʽ ʷʢ ʟʝʣʝʥʘ 

ʢʚʘʩʦʣʷ, ʰʧʠʥʘʪ, ʛʨʠʙʠ ʪʘ ʙʫʨʷʢ; ʨʠʙʫ, ʪʘʢʫ ʷʢ ʢʦʥʩʝʨʚʦʚʘʥʠʡ ʪʫʥʝʮʴ, 

ʬʝʨʤʝʥʪʦʚʘʥʘ, ʩʦʣʦʥʘ ʪʘ ʢʦʧʯʝʥʘ ʨʠʙʘ; ʪʘ ʤ'ʷʩʥʽ ʧʨʦʜʫʢʪʠ, ʪʘʢʽ ʷʢ ʰʠʥʢʘ ʪʘ 

ʩʦʩʠʩʢʠ. [5] 

ɼʠʪʷʯʠʡ ʙʦʪʫʣʽʟʤ 

ɼʠʪʷʯʠʡ ʙʦʪʫʣʽʟʤ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʚ ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ 6 ʤʽʩʷʮʽʚ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʭʘʨʯʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʩʧʦʞʠʚʘʥʥʷʤ ʚʞʝ 

ʚʠʨʦʙʣʝʥʠʭ ʪʦʢʩʠʥʽʚ ʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ, ʜʠʪʷʯʠʡ ʙʦʪʫʣʽʟʤ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 

ʨʘʟʽ, ʢʦʣʠ ʜʽʪʠ ʧʨʦʢʦʚʪʫʶʪʴ ʩʧʦʨʠ C. botulinum, ʟ ʷʢʠʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʘʢʪʝʨʽʾ, 

ʱʦ ʢʦʣʦʥʽʟʫʶʪʴ ʢʠʰʝʯʥʠʢ ʪʘ ʚʠʜʽʣʷʶʪʴ ʪʦʢʩʠʥʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ ʽ 
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ʜʽʪʝʡ ʩʪʘʨʰʝ 6 ʤʽʩʷʮʽʚ ʮʴʦʛʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʧʨʠʨʦʜʥʽ ʟʘʭʠʩʥʽ 

ʤʝʭʘʥʽʟʤʠ ʢʠʰʢʽʚʥʠʢʘ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʽʟʥʽʰʝ, ʟʘʧʦʙʽʛʘʶʪʴ ʧʨʦʨʦʩʪʘʥʥʶ ʩʧʦʨ 

ʪʘ ʟʨʦʩʪʘʥʥ ʁʙʘʢʪʝʨʽʡ. ʂʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ʫ ʜʽʪʝʡ ʛʨʫʜʥʦʛʦ ʚʽʢʫ ʚʢʣʶʯʘʶʪʴ 

ʟʘʢʨʝʧ, ʚʪʨʘʪʫ ʘʧʝʪʠʪʫ, ʩʣʘʙʢʽʩʪʴ, ʟʤʽʥʝʥʠʡ ʧʣʘʯ ʪʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ ʚʪʨʘʪʫ 

ʟʜʘʪʥʦʩʪʽ ʪʨʠʤʘʪʠ ʛʦʣʽʚʢʫ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ ʜʞʝʨʝʣ ʽʥʬʽʢʫʚʘʥʥʷ 

ʜʠʪʷʯʠʤ ʙʦʪʫʣʽʟʤʦʤ, ʘʣʝ ʥʠʟʢʘ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʩʦʮʽʶʪ̒ʴʩʷ ʟ ʤʝʜʦʤ, 

ʟʘʨʘʞʝʥʠʤ ʩʧʦʨʘʤʠ. ʊʦʤʫ, ʙʘʪʴʢʘʤ ʪʘ ʦʩʦʙʘʤ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʜʦʛʣʷʜ ʟʘ ʜʽʪʴʤʠ, 

ʥʝ ʩʣʽʜ ʜʘʚʘʪʠ ʤʝʜ ʜʽʪʷʤ ʚʽʢʦʤ ʜʦ 1 ʨʦʢʫ. [5] 

ʈʘʥɹʦʚʠʡ ʙʦʪʫʣʽʟʤ 

ʈʘʥɹʦʚʠʡ ʙʦʪʫʣʽʟʤ ʨʦʟʚʠʚʘʻʪʴʩʷ ʨʽʜʢʦ, ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʩʧʦʨʠ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʽʜʢʨʠʪʫ ʨʘʥʫ ʪʘ ʟʜʘʪʥʽ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʚ ʘʥʘʻʨʦʙʥʠʭ ʫʤʦʚʘʭ. 

ʉʠʤʧʪʦʤʠ ʩʭʦʞʽ ʥʘ ʭʘʨʯʦʚʠʡ ʙʦʪʫʣʽʟʤ, ʘʣʝ ʤʦʞʫʪʴ ʟ'ʷʚʣʷʪʠʩʷ ʟʘ ʜʚʽ ʪʠʞʥʽ. ʎʷ 

ʬʦʨʤʘ ʭʚʦʨʦʙʠ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʦʢʩʠʢʦʤʘʥʽʻʶ, ʟʦʢʨʝʤʘ ʽʥ'ʻʢʮʽʷʤʠ ʛʝʨʦʾʥʫ. [5] 

ɸʝʨʦʟʦʣʴʥʠʡ ʙʦʪʫʣʽʟʤ 

ɹʦʪʫʣʽʟʤ ʨʽʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʜʠʭʘʥʥʷ. ʊʘʢʽ ʚʠʧʘʜʢʠ ʥʝ 

ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʚʦʥʠ ʧʦʚ'ʷʟʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʧʘʜʢʦʚʠʤʠ ʘʙʦ 

ʥʘʚʤʠʩʥʠʤʠ ʧʦʜʽʷʤʠ (ʪʘʢʠʤʠ ʷʢ ʙʽʦʪʝʨʦʨʠʟʤ), ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʚʽʣʴʥʝʥʥʷ 

ʪʦʢʩʠʥʽʚ ʚ ʘʝʨʦʟʦʣʷʭ. ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʫ ʨʘʟʽ ʙʦʪʫʣʽʟʤʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʚʜʠʭʘʥʥʷ, ʩʭʦʞʘ ʥʘ ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ ʧʨʠ ʭʘʨʯʦʚʦʤʫ ʙʦʪʫʣʽʟʤʽ. 

ʉʝʨʝʜʥʷ ʣʝʪʘʣʴʥʘ ʜʦʟʘ ʜʣʷ ʣʶʜʝʡ ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 2 ʥʘʥʦʛʨʘʤ 

ʙʦʪʫʣʦʪʦʢʩʠʥʫ ʥʘ ʢʽʣʦʛʨʘʤ ʚʘʛʠ ʪʽʣʘ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʚ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ 

ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʚʠʧʘʜʢʘʭ ʭʘʨʯʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ. ʉʠʤʧʪʦʤʠ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʯʝʨʝʟ 1-3 ʜʥʽ ʧʽʩʣʷ ʚʜʠʭʘʥʥʷ ʪʦʢʩʠʥʽʚ ʘʙʦ ʯʝʨʝʟ ʪʨʠʚʘʣʽʰʠʡ ʧʝʨʽʦʜ ʫ ʨʘʟʽ 

ʥʠʞʯʠʭ ʨʽʚʥʽʚ ʽʥʪʦʢʩʠʢʘʮʽʾ. ʉʠʤʧʪʦʤʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʨʠ 

ʭʘʨʯʦʚʦʤʫ ʙʦʪʫʣʽʟʤʽ, ʽ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʨʘʣʽʯ ʤ'ʷʟʽʚ ʪʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʜʠʭʘʥʥʷ. ʇʨʠ ʧʽʜʦʟʨʽ ʥʘ ʚʧʣʠʚ ʪʦʢʩʠʥʫ ʰʣʷʭʦʤ ʚʜʠʭʘʥʥʷ 

ʘʝʨʦʟʦʣ ʁʥʝʦʙʭʽʜʥʦ ʟʘʧʦʙʽʛʪʠ ʜʦʜʘʪʢʦʚʦʤʫ ʚʧʣʠʚʫ ʥʘ ʧʘʮʽʻʥʪʘ ʪʘ ʽʥʰʠʭ ʣʶʜʝʡ. 

ʉʣʽʜ ʟʥʷʪʠ ʟ ʧʘʮʽʻʥʪʘ ʦʜʷʛ ʪʘ ʟʙʝʨʽʛʘʪʠ ʡʦʛʦ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʧʘʢʝʪʘʭ ʜʦʪʠ, 

ʜʦʢʠ ʚʽʥ ʥʝ ʙʫʜʝ ʨʝʪʝʣʴʥʦ ʚʠʧʨʘʥʠʡ ʫ ʚʦʜʽ ʟ ʤʠʣʦʤ. ʇʘʮʽʻʥʪ ʧʦʚʠʥʝʥ ʧʨʠʡʥʷʪʠ 

ʜʫʰ. [5] 
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ɼʽʷʣʴʥʽʩʪʴ ɺʆʆɿ 

ʈʦʣʴ ɺʆʆɿ ʫ ʧʨʠʡʥʷʪʪʽ ʟʘʭʦʜʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʧʘʣʘʭʠ ʙʦʪʫʣʽʟʤʫ: 

Å ɽʧʽʜʥʘʛʣʷʜ ʪʘ ʚʠʷʚʣʝʥʥʷ: ɺʆʆɿ ʧʽʜʪʨʠʤʫʻ ʧʦʩʠʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʝʧʽʜʥʘʛʣʷʜʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʩʧʘʣʘʭʽʚ ʭʚʦʨʦʙʠ ʥʘ ʤʽʩʮʷʭ ʪʘ ʚʞʠʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʟʘʭʦʜʽʚ ʫ ʚʽʜʧʦʚʽʜʴ. ʆʩʥʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʝʧʽʜʥʘʛʣʷʜʫ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʢʦʦʨʜʠʥʘʮʽʻʶ ʪʘ ʚʞʠʚʘʥʥʷ ʟʘʭʦʜʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ð ʄʽʞʥʘʨʦʜʥʘ ʤʝʨʝʞʘ ʦʨʛʘʥʽʚ 

ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ɯʅʌʆʉɸʅ), ʷʢʘ ʧʦʚ'ʷʟʫʻ ʥʘʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ 

ʜʝʨʞʘʚ-ʯʣʝʥʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʜʽʷʤʠ ʚ ʛʘʣʫʟʽ ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ. [6] 

Å ʆʮʽʥʢʘ ʨʠʟʠʢʫ: ʚ ʦʩʥʦʚʽ ʟʘʭʦʜʽʚ ɺʆʆɿ ʣʝʞʠʪʴ ʤʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʩʧʘʣʘʭʫ ʭʚʦʨʦʙʠ ð ʯʠ ʻ ʚʦʥʘ ʧʨʠʨʦʜʥʦʶ, 

ʚʠʧʘʜʢʦʚʦʶ ʘʙʦ, ʤʦʞʣʠʚʦ, ʥʘʚʤʠʩʥʦʶ.  

Å ɯʟʦʣʷʮʽʷ ʜʞʝʨʝʣʘ ʽʥʬʝʢʮʽʾ: ɺʆʆɿ ʢʦʦʨʜʠʥʫʻ ʜʽʷʣʴʥʽʩʪʴ ʽʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ 

ʪʘ ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʜʣʷ ʩʪʨʠʤʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʧʘʣʘʭʽʚ 

ʭʚʦʨʦʙ. [6] 

Å ʅʘʜʘʥʥʷ ʩʧʨʠʷʥʥʷ: ɺʆʆɿ ʢʦʦʨʜʠʥʫʻ ʜʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʫʩʪʘʥʦʚ, 

ʝʢʩʧʝʨʪʽʚ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʘʚʽʘʢʦʤʧʘʥʽʡ ʪʘ ʢʦʤʝʨʮʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʟ 

ʤʦʙʽʣʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʫ 

ʚʽʜʧʦʚʽʜʴ, ʚʢʣʶʯʘʶʯʠ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʚʝʜʝʥʥʷ ʙʦʪʫʣʽʥʽʯʥʦʛʦ ʘʥʪʠʪʦʢʩʠʥʫ. [6] 

ʃʽʢʫʚʘʥʥʷ ʙʦʪʫʣʽʟʤʫ 

ʉʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʘʥʪʠʪʦʢʩʠʥʽʚ, ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʨʝʪʝʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘ ʭʽʨʫʨʛʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʧʣʶʩ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʨʘʟʽ ʨʘʥʴʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ. ɹʫʜʴ-ʷʢʠʡ ʧʘʮʽʻʥʪ ʽʟ ʢʣʽʥʽʯʥʦʶ 

ʢʘʨʪʠʥʦʶ ʙʦʪʫʣʽʟʤʫ ʤʘʻ ʙʫʪʠ ʥʝʛʘʡʥʦ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʡ ʜʣʷ ʨʝʪʝʣʴʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɸʥʪʠʪʦʢʩʠʥʦʚʘ ʪʝʨʘʧʽʷ ʽʩʥʫʻ ʫ ʜʚʦʭ ʬʦʨʤʘʭ: ʘʥʪʠʪʦʢʩʠʥ ʽʟ 

ʛʝʧʪʘʚʘʣʝʥʪʥʦʾ ʢʽʥʩʴʢʦʾ ʩʠʨʦʚʘʪʢʠ, ʧʦʢʘʟʘʥʠʡ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 1 ʨʦʢʫ, ʪʘ 

ʣʶʜʩʴʢʠʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥ, ʧʦʢʘʟʘʥʠʡ ʜʣʷ ʥʝʤʦʚʣʷʪ ʚʽʢʦʤ ʜʦ 1 ʨʦʢʫ. 

ɻʝʧʪʘʚʘʣʝʥʪʥʠʡ ʘʥʪʠʪʦʢʩʠʥ ʽʟ ʢʽʥʩʴʢʦʾ ʩʠʨʦʚʘʪʢʠ ʤʽʩʪʠʪʴ ʘʥʪʠʪʽʣʘ ʜʦ BoNT/A. 

ʇʨʠ ʧʽʜʦʟʨʽ ʥʘ ʙʦʪʫʣʽʟʤ ʣʽʢʘʨ ʧʦʚʠʥʝʥ ʥʝʛʘʡʥʦ ʟʚʝʨʥʫʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ. ʗʢʱʦ ʧʽʜʦʟʨʘ ʚʝʣʠʢʘ ʽ ʩʠʤʧʪʦʤʠ 

ʧʨʦʛʨʝʩʫʶʪʴ, ʧʦʢʘʟʘʥʦ ʥʝʛʘʡʥʝ ʧʨʠʜʙʘʥʥʷ ʪʘ ʚʚʝʜʝʥʥʷ ʘʥʪʠʪʦʢʩʠʥʫ. ʈʝʪʝʣʴʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ʯʘʩʪʫ ʢʣʽʥʽʯʥʫ ʦʮʽʥʢʫ ʚʝʥʪʠʣʷʮʽʾ, ʧʝʨʬʫʟʽʾ ʪʘ 

ʮʽʣʽʩʥʦʩʪʽ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʙʝʟʧʝʨʝʨʚʥʫ ʧʫʣʴʩʦʢʩʠʤʝʪʨʽʶ, 

ʩʧʽʨʦʤʝʪʨʽʶ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʛʘʟʽʚ ʘʨʪʝʨʽʘʣʴʥʦʾ ʢʨʦʚʽ. ɯʥʪʫʙʘʮʽʶ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ 

ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʘʙʦ ʞʠʪʪʻʚʦʶ ʻʤʥʽʩʪʶ 

ʤʝʥʰʝ 30% ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʦʾ. ʇʨʠ ʨʘʥʴʦʚʦʤʫ ʙʦʪʫʣʽʟʤʽ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʘʥʪʠʪʦʢʩʠʥʫ ʧʦʢʘʟʘʥʽ ʩʘʥʘʮʽʡʥʘ ʦʙʨʦʙʢʘ ʪʘ ʪʝʨʘʧʽʷ ʘʥʪʠʙʽʦʪʠʢʘʤʠ. ɺʽʜʧʦʚʽʜʥʽ 

ʩʭʝʤʠ ʚʢʣʶʯʘʶʪʴ ʪʨʠ ʤʽʣʴʡʦʥʠ ʦʜʠʥʠʮʴ ʧʝʥʽʮʠʣʽʥʫ G ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʢʦʞʥʽ 

4 ʛʦʜʠʥʠ ʘʙʦ ʤʝʪʨʦʥʽʜʘʟʦʣ ʧʦ 500 ʤʛ ʢʦʞʥʽ 8 ʛʦʜʠʥ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʘʣʝʨʛʽʻʶ ʥʘ 

ʧʝʥʽʮʠʣʽʥ. ɸʤʽʥʦʛʣʽʢʦʟʠʜʠ ʚʽʜʥʦʩʥʦ ʧʨʦʪʠʧʦʢʘʟʘʥʽ, ʦʩʢʽʣʴʢʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʚʦʥʠ ʧʦʩʠʣʶʶʪʴ ʥʝʨʚʦʚʦ-ʤ'ʷʟʦʚʫ ʙʣʦʢʘʜʫ, ʩʧʨʠʯʠʥʝʥʫ ʙʦʪʫʣʽʟʤʦʤ. 

ɸʥʪʠʙʽʦʪʠʢʠ ʥʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʜʠʪʷʯʦʤʫ ʙʦʪʫʣʽʟʤʽ ʯʝʨʝʟ ʤʦʞʣʠʚʝ 

ʚʠʚʽʣʴʥʝʥʥʷ BoNT ʧʽʩʣʷ ʣʽʟʠʩʫ ʢʣʽʪʠʥ. ɼʦʜʘʪʢʦʚʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʚʢʣʶʯʘʶʪʴ 

ʧʦʚʥʝ ʧʘʨʝʥʪʝʨʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʫ ʚʠʧʘʜʢʘʭ ʪʷʞʢʦʾ ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ ʪʘ 

ʽʨʠʛʘʮʽʶ ʚʩʴʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʫ ʚʠʧʘʜʢʘʭ ʭʘʨʯʦʚʦʛʦ ʙʦʪʫʣʽʟʤʫ ʙʝʟ ʪʷʞʢʦʾ 

ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ. [7, 8, 9] 

ɺʠʩʥʦʚʢʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʦʪʫʣʽʟʤ ʚʠʢʣʠʢʘʻ ʩʪʨʘʞʜʘʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʰʚʠʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʤʝʨʪʽ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʣʽʢʫʚʘʥʥʷ ʻ 

ʚʚʝʜʝʥʥʷ ʘʥʪʠʪʦʢʩʠʯʥʦʾ ʩʠʨʦʚʘʪʢʠ ʪʘ ʢʦʨʝʢʮʽʷ ʛʽʧʦʢʩʽʾ. ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ 

ʤʦʤʝʥʪ ʩʚʦʻʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʨʦʬʽʣʘʢʪʠʢʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʧʦʩʠʣʝʥʥʷ ɺʆʆɿ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʝʧʽʜʥʘʛʣʷʜʫ, 

ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʝʚʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢ ʚ 

ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, ʪʘʢ ʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 
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ʋɼʂ 616-08 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʈɽʂʆʄɹɯʅɸʅʊʅʀʍ ɺɯʈʋʉɯɺ ɺ ʃɯʂʋɺɸʅʅɯ ʈɸʂʋ 

 

ʉʪʘʨʽʢʦʚʘ ɭʚʛʝʥʽʷ ɸʥʜʨʽʾʚʥʘ 

ʉʢʠʜʘʥʝʥʢʦ ɭʣʠʟʘʚʝʪʘ ɺʷʯʝʩʣʘʚʽʚʥʘ 

ʩʪʫʜʝʥʪʢʠ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʄʝʜʠʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ, 

ɹʦʨʦʚʠʢ ʂʘʪʝʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ2, 

ʢʣʽʥʽʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʪʘ ʘʣʝʨʛʦʣʦʛʽʾ ʽʤ.ʘʢʘʜ. ʃ. ʊ. ʄʘʣʦʾ 

 

ɸʥʦʪʘʮʽʷ: ʚ ʜʘʥʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʧʣʠʚ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʚʽʨʫʩʽʚ, 

ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʢʩʚʽʨʫʩʽʚ, ʘʣʴʬʘʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ ʭʚʦʨʦʙʠ ʅʴʶʢʘʣʩʘ, ʣʝʥʪʠʚʽʨʫʩʽʚ, 

ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʚʘʢʮʠʥʘʮʽʾ, ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ ʨʘʢʫ ʪʘ 

ʦʥʢʦʣʽʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ ʝʬʝʢʪʠ ʽ ʨʠʟʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʘʢ; ʧʦʢʩʚʽʨʫʩʠ; ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ; 

ʘʚʫʣʘʚʽʨʫʩʠ; ʘʣʴʬʘʚʽʨʫʩʠ; ʘʥʪʠʛʝʥʠ; ʪʝʨʘʧʽʷ. 

 

ʈʘʢ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʟʽ ʟʜʦʨʦʚ'ʷʤ, ʪʘʢ ʷʢ ʚʘʞʢʦ 

ʟʘʧʦʙʽʛʪʠ ʡʦʛʦ ʚʠʥʠʢʥʝʥʥʶ, ʦʩʢʽʣʴʢʠ ʚʩʝ ʱʝ ʥʝʚʽʜʦʤʠʡ ʧʘʪʦʛʝʥʝʟ ʮʽʻʾ ʭʚʦʨʦʙʠ, 

ʘ ʾʾ ʟʜʘʪʥʽʩʪʴ ʟʘʚʜʘʚʘʪʠ ʪʠʤʯʘʩʦʚʠʭ ʘʙʦ ʥʝʦʙʦʨʦʪʥʠʭ ʫʰʢʦʜʞʝʥʴ ʜʫʞʝ ʚʠʩʦʢʘ. 

ʅʘ ʜʘʥʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ ʟʫʩʠʣʴ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʽʤʫʥʦʪʝʨʘʧʽʷ ʥʘ ʦʩʥʦʚʽ ʥʦʚʦʛʦ ʢʣʘʩʫ 

ʧʨʦʜʫʢʪʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʧʫʭʣʠʥʠ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ɼʅʂ. ʎʽ ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʧʨʦʜʫʢʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʟ ʦʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʟʥʠʱʝʥʥʷ ʧʫʭʣʠʥʠ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʜʦ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʘʢʦʚʽ ʢʣʽʪʠʥʠ.  

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ Yahya E.B., Alqadhi A.M., ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʚʽʨʫʩʠ ʻ 

ʥʦʚʠʤʠ ʪʝʨʘʧʝʚʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʨʘʢ. ʈʝʢʦʤʙʽʥʘʥʪʥʽ ʚʽʨʫʩʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʢʦʥʩʪʨʫʡʦʚʘʥʽ ʜʣʷ ʝʢʩʧʨʝʩʽʾ ʯʫʞʦʨʽʜʥʠʭ ʪʨʘʥʩʛʝʥʽʚ ʽ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʪʨʦʧʽʟʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʣʽʪʠʥ-ʛʦʩʧʦʜʘʨʽʚ [1]. 
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ʈʦʟʛʣʷʥʫʚʰʠ ʩʪʘʪʪʶ La Rosa C., Longmate J., ʪʘ ʽʥ., ʚʽʜʦʤʦ, ʱʦ 

ʧʦʢʩʚʽʨʫʩʠ, ʷʢʽ ʟʜʘʪʥʽ ʽʥʜʫʢʫʚʘʪʠ ʷʢ CD4 
+,
 ʪʘʢ ʽ CD8 

+
 ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ ʧʨʦʪʠ ʛʝʪʝʨʦʣʦʛʽʯʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʻ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʚʽʨʫʩʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ 

ʚʘʢʮʠʥʠ. ʇʦʢʩʚʽʨʫʩʠ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʛʝʥʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʚʦʜʠʪʠ ʚʝʣʠʢʽ 

ʯʫʞʦʨʽʜʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ. ɼʣʷ ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʽʣʴʢʘ 

ʧʦʢʩʚʽʨʫʩʥʠʭ ʚʝʢʪʦʨʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ALVAC ʥʘ ʦʩʥʦʚʽ ʚʽʨʫʩʫ ʚʽʩʧʠ ʢʘʥʘʨʦʢ, 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʚʽʨʫʩ ʢʦʨʦʚôʷʯʦʾ ʚʽʩʧʠ Ankara (MVA) ʽ NYVAC [2]. 

MVA  ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʷʜʫ ʚʘʢʮʠʥ, ʱʦ ʤʽʩʪʷʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʛʝʥʠ, ʛʽʧʝʨʝʢʩʧʨʝʩʦʚʘʥʽ ʚ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥʘʭ, ʚʢʣʶʯʘʶʯʠ 5T4, 

ʤʫʮʠʥ 1 ʽ ʧʨʦʩʪʘʪʦʩʧʝʮʠʬʽʯʥʠʡ ʘʥʪʠʛʝʥ. ɿʘ Scurr M., Pembroke T., Bloom A., ʪʘ 

ʽʥ., ʚʢʘʟʘʥʦ, ʱʦ ʪʘʢʽ ʚʘʢʮʠʥʠ ʧʦʢʘʟʘʣʠ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʫ ʬʘʟʽ I ʢʣʽʥʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ  ̔ ʙʫʣʠ ʚʠʩʦʢʦ ʽʤʫʥʦʛʝʥʥʠʤʠ ʫ ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ [3]. ʇʨʦʪʝ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʪʠʤʫʣʷʮʽʶ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚʘʢʮʠʥʘʮʽʷ 

ʥʝ ʧʨʠʟʚʝʣʘ ʜʦ ʟʥʘʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʚ ʫʯʘʩʥʠʢʽʚ ʢʣʽʥʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʈʦʙʠʤʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 

ʧʘʮʽʻʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʟʜʘʪʥʽʩʪʽ ʧʫʭʣʠʥʠ ʫʥʠʢʘʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽʤʫʥʥʦʶ 

ʩʠʩʪʝʤʦʶ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʦʧʠʨʘʶʯʠʩʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ Chulpanova D.S., Kitaeva K.V., 

ʪʘ ʽʥ., ʱʦʙ ʟʘʤʘʩʢʫʚʘʪʠ ʚʽʨʫʩ ʚʽʜ ʽʤʫʥʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʙʤʝʞʠʪʠ 

ʽʤʫʥʦʛʝʥʥʽʩʪʴ ʚʽʨʫʩʫ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʚʽʨʫʩʥʦʾ ʜʦʩʪʘʚʢʠ. ʄʝʟʝʥʭʽʤʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ (ʄʉʂ) ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʢʣʽʪʠʥʥʠʤʠ ʚʝʢʪʦʨʘʤʠ ʯʝʨʝʟ ʾʭ ʧʨʠʨʦʜʥʠʡ ʪʨʦʧʽʟʤ ʜʦ ʧʫʭʣʠʥʥʠʭ 

ʜʽʣʷʥʦʢ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʣʽʪʝʨʘʪʫʨʫ, ʨʦʟʫʤʽʻʤʦ, ʄʉʂ, ʦʪʨʠʤʘʥʽ ʟ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʣʶʜʠʥʠ, ʽʥʬʽʢʦʚʘʥʽ ʚʽʨʫʩʦʤ ʢʦʨʫ, ʤʽʛʨʫʚʘʣʠ ʚ ʽʤʧʣʘʥʪʦʚʘʥʽ ʧʫʭʣʠʥʥʽ 

ʢʣʽʪʠʥʠ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦ ʾʢʘʨʮʠʥʦʤʠ ʽ ʟʥʘʯʥʦ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʧʫʭʣʠʥʠ ʷʢ ʫ 

ʤʠʰʝʡ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʘʥʪʠʪʽʣʘ, ʪʘʢ ʽ ʫ ʧʘʩʠʚʥʦ ʽʤʫʥʽʟʦʚʘʥʠʭ ʤʠʰʝʡ ʟ 

ʚʘʞʢʠʤ ʢʦʤʙʽʥʦʚʘʥʠʤ ʽʤʫʥʦʜʝʬʽʮʠʪʦʤ. ʅʘʚʧʘʢʠ, ʧʨʷʤʘ ʽʥôʻʢʮʽʷ ʚʽʨʫʩʫ ʤʘʣʘ 

ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʝʬʝʢʪ ʣʠʰʝ ʫ ʤʠʰʝʡ ʟ ʚʘʞʢʠʤ ʢʦʤʙʽʥʦʚʘʥʠʤ ʽʤʫʥʦʜʝʬʽʮʠʪʦʤ, 

ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʘʥʪʠʪʽʣʘ. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʄʉʂ ʤʘʻ ʨʠʟʠʢ 
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ʥʝʦʙʤʝʞʝʥʦʛʦ ʨʦʩʪʫ ʢʣʽʪʠʥ, ʥʝʙʘʞʘʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʫʪʚʦʨʝʥʥʷ ʧʫʭʣʠʥʠ [4]. 

ɺʽʨʫʩ ʭʚʦʨʦʙʠ ʅʴʶʢʘʩʣʘ, ʪʘʢʦʞ ʟʚʘʥʠʡ ʧʪʘʰʠʥʠʤ ʘʚʫʣʘʚʽʨʫʩʦʤ 1, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʘʛʝʥʪ ʫ ʚʘʢʮʠʥʘʭ ʧʨʦʪʠ ʦʥʢʦʣʽʟʘʪʽʚ, 

ʦʥʢʦʣʽʪʠʯʥʠʭ ʪʘ ʽʤʫʥʦʛʝʥʥʠʭ ʚʝʢʪʦʨʘʭ, ʩʠʛʥʘʣʴʥʠʭ ʚʝʢʪʦʨʘʭ ʪʘ ʘʛʝʥʪʘʭ 

ʜʦʩʪʘʚʢʠ ʛʝʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʨʠ Takamura-Ishii M, Miura T, ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʦʩʣʽʜʞʝʥʥʷ in vivo ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʧʫʭʣʠʥ ʚʠʷʚʠʣʦ ʟʜʘʪʥʽʩʪʴ 

ʚʘʢʮʠʥʠ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʧʨʠʨʦʜʥʠʤʠ ʢʣʽʪʠʥʘʤʠ-ʢʽʣʣʝʨʘʤʠ, ʽʥʜʫʢʫʚʘʪʠ 

ʜʝʛʨʘʜʘʮʽʶ ʬʽʙʨʦʩʘʨʢʦʤʠ. ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʚʪʦʨʽʚ ʙʫʣʦ ʚʢʘʟʘʥʦ, ʱʦ 

ʟʘʧʘʣʴʥʠʡ ʙʽʣʦʢ ʤʘʢʨʦʬʘʛʽʚ, ʷʢʠʡ ʚʢʣʶʯʝʥʠʡ ʜʦ ʩʢʣʘʜʫ ʚʽʨʫʩʫ ʭʚʦʨʦʙʠ 

ʅʴʶʢʘʩʣʘ ʟʥʘʯʥʦ ʧʨʠʛʥʽʯʫʚʘʚ ʧʫʭʣʠʥʠ B16 ʪʘ CT26 ʰʣʷʭʦʤ ʦʥʢʦʣʽʟʫ ʪʘ 

ʧʫʭʣʠʥʦʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [5]. 

ʊʘʢʦʞ, ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ IL-24, ʷʢʠʡ ʚʢʣʶʯʘʚʩʷ ʚ ʽʥʜʫʢʦʚʘʥʠʡ 

ʘʧʦʧʪʦʟ ʽ ʊ-ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʽʤʫʥʽʪʝʪ ʧʨʦʪʠ ʤʝʣʘʥʦʤʠ ʤʠʰʝʡ. ɿʛʽʜʥʦ 

ʟ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ, ʢʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʧʨʦʪʠʨʘʢʦʚʘ 

ʚʘʢʮʠʥʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʢʦʝʢʩʧʨʝʩʽʾ IL-7 ʪʘ IL-15. ɺʧʣʠʚ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ 

ʚʘʢʮʠʥʠ ʥʘ ʤʝʣʘʥʦʤʫ ʤʠʰʝʡ ɺ16 ʜʝʛʨʘʜʫʚʘʚ ʧʫʭʣʠʥʫ ʪʘ ʩʪʠʤʫʣʶʚʘʚ 

ʚʠʨʦʙʣʝʥʥʷ ʢʣʽʪʠʥ ʧʘʤ'ʷʪʽ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʨʘʢʫ. ʑʦʜʦ ʣʝʥʪʠʚʽʨʫʩʽʚ, 

ʪʦ ʥʝʜʘʚʥʻ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʽʚ Morante V, Borghi M, [6] ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʽʤʫʥʦʪʝʨʘʧʽʾ ʨʘʢʫ ʥʘ ʦʩʥʦʚʽ ʣʝʥʪʠʚʽʨʫʩʥʦʛʦ 

ʚʝʢʪʦʨʘ ʟ ʜʝʬʝʢʪʦʤ ʽʥʪʝʛʨʘʟʠ, ʱʦ ʜʦʩʪʘʚʣʷʶʪʴ ʦʚʘʣʴʙʫʤʽʥ ʷʢ ʥʝʚʣʘʩʥʠʡ 

ʘʥʪʠʛʝʥ, ʨʽʩʪ ʧʫʭʣʠʥʠ ʙʫʚ ʫʩʫʥʫʪʠʡ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʾ ʽʤʫʥʽʟʘʮʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʪʝ, ʱʦ ʥʝʚʣʘʩʥʽ ʧʫʭʣʠʥʦ-ʘʩʦʮʽʡʦʚʘʥʽ ʘʥʪʠʛʝʥʠ ʤʘʶʪʴ ʧʦʪʫʞʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʧʨʦʪʠʜʽʾ ʨʦʩʪʫ ʨʽʟʥʠʭ ʧʫʭʣʠʥ. ɸʣʴʬʘʚʽʨʫʩʠ, ʟ ʾʭ ʧʦʟʠʪʠʚʥʦʶ ʦʜʥʦʣʘʥʮʶʛʦʚʦʶ 

ʩʘʤʦʘʤʧʣʽʬʽʢʫʶʯʦʶ ʈʅʂ, ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʭʘʟʷʾʚ ʽ ʟʥʘʯʥʠʤ ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ 

ʪʨʘʥʩʛʝʥʽʚ, ʻ ʧʨʠʚʘʙʣʠʚʠʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʛʝʥʥʽʡ ʪʝʨʘʧʽʾ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘ ʦʩʥʦʚʽ ʚʘʢʮʠʥ. ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʢʮʠʥ ʥʘ ʦʩʥʦʚʽ 

ʘʣʴʬʘʚʽʨʫʩ-ʚʝʢʪʦʨʘ ʨʦʙʠʪʴ ʾʭ ʜʫʞʝ ʙʘʞʘʥʠʤʠ. ʉʘʤʝ ʜʦʩʣʽʜʞʝʥʥʷ ʂʦʤʜʝʨ ʌ.ʃ. 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʥʪʠʛʝʥʠ ɽ16 ʽ ɽ6, ʟʘʢʦʜʦʚʘʥʽ ʨʝʧʣʽʢʦʥʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ 

ʚʽʨʫʩʫ Semliki Forest, ʷʢʽ ʙʫʣʠ ʥʝʢʦʤʧʝʪʝʥʪʥʠʤʠ ʚ ʨʝʧʣʽʢʘʮʽʾ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 
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ʫ ʚʘʢʮʠʥʽ Vvax001, ʢʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʰʦʾ ʬʘʟʠ ʷʢʦʾ ʚʽʜʙʫʣʠʩʷ ʫ 2020 

ʨʦʮʽ. ɹʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʚʽʥ ʙʝʟʧʝʯʥʠʡ ʽ ʜʦʙʨʝ ʧʝʨʝʥʦʩʠʪʴʩʷ, ʚʠʢʣʠʢʘʶʯʠ 

ʚʽʜʧʦʚʽʜʴ CD4 ʽ CD8 ʊ-ʢʣʽʪʠʥ ʧʨʦʪʠ E7 ʽ E6. ɺʘʢʮʠʥʘ ʧʦʢʘʟʘʣʘ ʧʦʟʠʪʠʚʥʫ 

ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʫ ʚʩʽʭ 12 ʫʯʘʩʥʠʢʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʆʪʞʝ, ʚʩʽ ʚʠʱʝʟʛʘʜʘʥʽ ʚʽʨʫʩʠ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʚʘʢʮʠʥʘʮʽʾ, ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʦʥʢʦʣʽʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʽʩʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʙʝʟʧʝʢʫ. ʂʣʽʥʽʯʥʽ ʪʘ ʜʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʥʢʦʣʽʪʠʯʥʠʭ ʧʦʢʩʚʽʨʫʩʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʠ ʥʘʜʟʚʠʯʘʡʥʦ ʙʝʟʧʝʯʥʽ ʪʘ 

ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʨʘʢʫ, 

ʷʢʽ ʥʘʨʘʟʽ ʥʝʚʠʣʽʢʦʚʥʽ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʤʈʅʂ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ, 

ʚʠʨʦʙʣʝʥʘ ʩʘʤʦʘʤʧʣʽʬʽʢʫʶʯʦʶ ʈʅʂ ʘʣʴʬʘʚʽʨʫʩʽʚ, ʻ ʙʽʣʴʰ ʩʪʽʡʢʦʶ. ʊʘʢ ʩʘʤʦ 

ʚʽʨʫʩ ʭʚʦʨʦʙʠ ʅʴʶʢʘʩʣʘ ʧʦʪʝʥʮʽʡʥʦ ʢʦʨʠʩʥʠʡ ʜʣʷ ʪʝʨʘʧʽʾ ʨʘʢʫ. ʍʦʯʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʚʽʨʫʩʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʚʘʢʮʠʥ, ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʦʥʢʦʣʽʟʫ ʧʝʨʝʚʘʞʫʶʪʴ ʧʦʚ'ʷʟʘʥʽ ʟ ʮʠʤ ʨʠʟʠʢʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ, ʧʝʨʰ ʥʽʞ 

ʤʦʞʥʘ ʙʫʜʝ ʨʦʟʧʦʯʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʣʶʜʷʭ. 
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ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ, ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ, ʟʜʦʨʦʚôʷ, ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ 

ɭ ʙʘʛʘʪʦ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷʢ ʫ ʉʚʽʪʽ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ, ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʍʘʨʢʦʚʽ, ʘʣʝ ʤʠ ʟʫʧʠʥʠʣʠʩʷ ʥʘ ʜʚʦʭ ʦʩʥʦʚʥʠʭ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʧʨʦʙʣʝʤʘʭ, ʘ ʩʘʤʝ: ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʚʘʞʣʠʚʽʡ ʪʘ ʘʢʪʫʘʣʴʥʽʡ ʜʣʷ ʥʘʩ ï ʭʘʨʢʽʚ'ʷʥ ʪʝʤʽ, ʪʝʤʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʜʞʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʩʪʘʣʘ ʩʫʯʘʩʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʱʦ ʥʝ ʪʝʨʧʠʪʴ ʚʽʜʢʣʘʜʝʥʥʷ. ʅʠʥʽ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽʩʥʫʻ ʥʠʟʢʘ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, 

ʷʢʽ ʥʝ ʚʠʨʽʰʫʶʪʴʩʷ ʨʦʢʘʤʠ ʪʘ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʟʘʡʤʘʻ ʟʘ ʦʙʩʷʛʘʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

5-ʝ ʤʽʩʮʝ ʪʘ ʣʠʰʝ 15-ʝ ï ʟʘ ʦʙʩʷʛʘʤʠ ʫʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ 2020 ʨʽʢ [1]. ɼʘʥʘ ʯʘʩʪʠʥʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʩʪʦʩʫʻʪʴʩʷ Urban Health, ʦʩʢʽʣʴʢʠ ʝʢʦʣʦʛʽʷ ʚʽʜʽʛʨʘʻ ʪʘʢʦʞ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʟʜʦʨʦʚôʾ ʣʶʜʝʡ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʅʘʩʧʨʘʚʜʽ, ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚʥʦʩʷʪʴ ʚʞʝ ʥʝ 

ʭʘʨʢʽʚʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (çʩʪʘʮʽʦʥʘʨʥʽ ʜʞʝʨʝʣʘè), ʘ ʧʘʨʢ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʩʝ 

ʟʙʽʣʴʰʫʻʪʴʩʷ (çʧʝʨʝʩʫʚʥʽ ʜʞʝʨʝʣʘè). ɯ ʮʝ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʚʩʶ ʢʘʨʪʫ 
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ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʚʽʪʨʷ ʫ ʍʘʨʢʦʚʽ [2] . 

ʊʝʧʝʨ ʜʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ ʚʩʽ ʤʦʞʣʠʚʽ ʝʢʦʧʨʦʙʣʝʤʠ ʥʘʰʦʾ ʦʙʣʘʩʪʽ: 

ʇʨʦʙʣʝʤʘ ˉ 1. ʇʦʚʽʪʨʷ: 

 -ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʧʦʚʽʪʨʷ (ʜʦ 80%), ʷʢ ʫʞʝ ʟʛʘʜʫʚʘʣʦʩʷ 

ʨʘʥʽʰʝ, ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʻ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. 

-ɼʦ 88% ʧʨʦʤʠʩʣʦʚʠʭ ʟʘʙʨʫʜʥʝʥʴ ʧʦʚʽʪʨʷ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʠʧʘʜʘʻ 

ʥʘ 10 ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʧʨʠʢʣʘʜ: ʍʊ3, ʊɽʎ-3, ʊɽʎ-5, ʂʦʢʩʦʭʽʤʟʘʚʦʜ . 

-ʆʩʥʦʚʥʽ ʨʝʯʦʚʠʥʠ-ʟʘʙʨʫʜʥʶʚʘʯʽ, ʷʢʠʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ 

ɻɼʂ: ʧʠʣ, ʬʝʥʦʣ, ʬʦʨʤʘʣʴʜʝʛʽʜ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʩʘʞʘ. 

-ʇʨʠʯʠʥʠ ʟʘʙʨʫʜʥʝʥʴ: ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʘʥʽʪʘʨʥʠʭ ʟʦʥ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʨʠʨʦʜʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʧʦʛʘʥʠʡ ʢʦʥʪʨʦʣʴ [3]. 

ʇʨʦʙʣʝʤʘ ˉ2. ɺʦʜʘ: 

-ʃʠʰʝ 42% ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʦʭʦʧʣʝʥʦ ʟʣʠʚʦʚʦʶ ʢʘʥʘʣʽʟʘʮʽʻʶ. 

-ʋ ʍʘʨʢʦʚʽ ʟʙʫʜʦʚʘʥʦ ʣʠʰʝ 4 ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʠ ʥʘ ʟʣʠʚʦʚʽʡ ʢʘʥʘʣʽʟʘʮʽʾ 

(ʥʝʦʙʭʽʜʥʦ 120). 

- 200 ʩʪʦʢʽʚ ʟʣʠʚʦʚʠʭ ʢʘʥʘʣʽʟʘʮʽʡ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʧʨʷʤʦ ʚ ʨʽʯʢʠ ʙʝʟ 

ʞʦʜʥʦʛʦ ʦʯʠʱʝʥʥʷ. 

-ʈʽʯʢʘ ʋʜʠ ï ʥʘʡʟʘʙʨʫʜʥʝʥʽʰʘ ʚʦʜʥʘ ʘʨʪʝʨʽʷ ʭʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

-ʋ ʙʘʩʝʡʥʽ ʋɼ ʩʢʠʜʘʻʪʴʩʷ 76% (218 ʤʣʥ. ʢʫʙ. ʤ.) ʚʩʽʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

-ɿʘ ʤʠʥʫʣʠʡ ʨʽʢ ʜʦ ʋʜʠ (ʘ ʟʚʽʜʪʠ ʜʦ ʉʽʚʝʨʩʴʢʦʛʦ ɼʦʥʮʷ) ʧʦʪʨʘʧʠʣʦ ʧʦʥʘʜ 

90 ʪʠʩ. ʪ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ï ʩʫʣʴʬʘʪʠ ʪʘ ʭʣʦʨʠʜʠ, ʥʽʪʨʘʪʠ ʪʘ ʬʦʩʬʘʪʠ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʪʘ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʟʘʣʽʟʦ ʪʘ ʮʠʥʢ, ʥʽʢʝʣʴ ʪʘ ʤʽʜʴ. 

-ɺʽʜ 24 ʜʦ 84% ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʷʢʽʩʪʴ ʨʽʯʢʠ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʫ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʩʪʚʦʨʘʭ, ʫʪʚʦʨʶʶʪʴʩʷ ʩʘʤʝ ʫ ʙʘʩʝʡʥʽ ʋʜ 

[4] . 

 ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ, ʪʦ ʧʝʨʰ ʟʘ ʚʩʝ, ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʭʦʯʘ ʙ ʫ 10 ʨʘʟʽʚ ʽ ʪʦʜʽ ʾʭ ʙʫʜʝ 40 ʚʽʜ ʥʝʦʙʭʽʜʥʠʭ 120. ʅʘʩʪʫʧʥʝ 

ʱʦ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ï ʮʝ ʧʨʘʚʠʣʴʥʦ ʫʪʠʣʽʟʫʚʘʪʠ ʚʽʜʭʦʜʠ ʷʢʽ ʥʝ ʨʦʟʢʣʘʜʘʶʪʴʩʷ 
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ʪʘʢʽ ʷʢ, ʬʘʨʙʘ, ʘʤʽʘʢ, ʤʦʪʦʨʥʝ ʤʘʩʣʦé, ʘ ʥʝ ʟʣʠʚʘʪʠ ʫ ʢʘʥʘʣʽʟʘʮʽʶ. ɼʘʣʽ, ʥʘ 

ʯʦʤʫ ʘʢʮʝʥʪʫʻʤʦ ʫʚʘʛʫ ï ʮʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʯʠʱʝʥʥʷ ʩʪʦʢʽʚ ʟʣʠʚʦʚʠʭ 

ʢʘʥʘʣʽʟʘʮʽʡ, ʱʦ ʚʠʭʦʜʷʪʴ ʧʨʷʤʦ ʫ ʨʽʯʢʠ. ɸʣʝ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ï ʮʝ ʙʫʜʫʚʘʥʥʷ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʽʥʞʝʥʝʨʥʦʾ ʩʧʦʨʫʜʠ ʜʣʷ 

ʦʯʠʱʝʥʥʷ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʡ ʟʥʝʟʘʨʘʞʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ɼʦ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ 

ʥʘʣʝʞʘʪʴ ʘʝʨʦʪʝʥʢʠ, ʘʝʨʦʬʽʣʴʪʨʠ, ʙʦ̔ʬʽʣʴʪʨʠ, ʩʝʧʪʠʢʠ, ʚʽʜʩʪʽʡʥʠʢʠ, 

ʤʝʪʘʥʪʝʥʢʠ, ˇʨʘʪʢʠ-ʜʨʦʙʘʨʢʠ, ʧʽʩʢʦ-, ʥʘʬʪʦ-, ʞʠʨʦ-  ̔ʤʘʩʣʦʚʣʦʚʣʶʚʘʯʽ ʪʦʱʦ. 

ʑʝ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ 

ʧʨʠʙʠʨʘʥʥʷ ʩʤʽʪʪʷ ʥʘʚʢʦʣʦ ʚʦʜʦʡʤ [4]. 

ʑʦʜʦ ʧʠʪʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʪʦ 

ʮʝ ʥʘʙʦʣʽʣʝ ʧʠʪʘʥʥʷ, ʪ.ʢ. ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʦʙʣʘʩʪʝʡ ʟʘ 

ʪʝʨʠʪʦʨʽʻʶ ʪʘ ʥʘʩʝʣʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʤʘʻ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʭ 

ʧʨʠʜʫʤʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɺʩʽ ʮʽ ʬʘʢʪʠ ʟʫʤʦʚʣʶʶʪʴ ʥʘʷʚʥʽʩʪʴ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʽ ʩʪʚʦʨʶʻ ʚʝʣʠʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʦʩʦʙʣʠʚʦ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ 

ʨʦʟʨʦʙʢʘ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ ʧʦ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʪʘ ʫ ʤʽʩʪʽ 

ʍʘʨʢʦʚʽ. ʈʦʟʨʦʙʢʘ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ-ʟʘʙʨʫʜʥʶʚʘʯʘ [5] . 

ɺʠʩʥʦʚʢʠ 

ʇʨʠʨʦʜʘ ʧʦʪʨʝʙʫʻ ʟʘʭʠʩʪʫ. ʇʦʚʽʪʨʷ ʪʘ ʚʦʜʘ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚʩʝ ʙʽʣʴʰʝ 

ʟʘʙʨʫʜʥʶʻʪʴʩʷ. ɼʝʨʞʘʚʦʶ ʟʘʧʨʦʚʘʜʞʝʥʦ ʟʘʢʦʥʠ ʜʣʷ ʟʘʭʠʩʪʫ ʘʪʤʦʩʬʝʨʠ. ʇʨʦʪʝ 

ʤʠ ʥʝ ʨʦʙʠʤʦ ʥʝʦʙʭʽʜʥʠʭ ʚʠʩʥʦʚʢʽʚ. ʄʘʡʙʫʪʥʻ ʚ ʥʘʰʠʭ ʨʫʢʘʭ. ʅʘʤ ʪʨʝʙʘ 

ʜʦʢʣʘʩʪʠ ʟʫʩʠʣʴ, ʱʦʙ ʚʦʥʦ ʙʫʣʦ ʩʚʽʪʣʠʤ, ʯʠʩʪʠʤ ʪʘ ʟʜʦʨʦʚʠʤ. ɯ ʧʦʯʠʥʘʪʠ ʪʨʝʙʘ 

ʢʦʞʥʦʤʫ ʽʟ ʩʘʤʦʛʦ ʩʝʙʝ [6].  

ʇʦ-ʧʝʨʰʝ, ʤʠ ʩʘʤʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʦʙʽ ʫʤʦʚʠ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʽʩʥʫʚʘʥʥʷ. ʂʦʞʝʥ ʟ ʥʘʩ ʤʦʞʝʤʦ ʥʝ ʟʘʙʨʫʜʥʶʚʘʪʠ ʤʽʩʪʦ, ʧʦʚʽʪʨʷ (ʥʘʧʨʠʢʣʘʜ, 

ʢʠʥʫʪʠ ʧʘʣʠʪʠ, ʙʦ ʮʷ ʟʚʠʯʢʘ ʟʘʚʜʘʻ ʰʢʦʜʠ ʥʝ ʪʽʣʴʢʠ ʪʦʤʫ, ʭʪʦ ʧʘʣʠʪʴ, ʘʣʝ ʡ 

ʦʪʦʯʫʶʯʠʤ ʣʶʜʷʤ, ʷʢʽ ʜʠʭʘʶʪʴ ʟʘʙʨʫʜʥʝʥʠʤ ʧʦʚʽʪʨʷʤ). ʇʦ-ʜʨʫʛʝ, 

https://uk.m.wikipedia.org/wiki/%D0%90%D0%B5%D1%80%D0%BE%D1%82%D0%B5%D0%BD%D0%BA
https://uk.m.wikipedia.org/wiki/%D0%90%D0%B5%D1%80%D0%BE%D1%84%D1%96%D0%BB%D1%8C%D1%82%D1%80
https://uk.m.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D1%84%D1%96%D0%BB%D1%8C%D1%82%D1%80
https://uk.m.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BF%D1%82%D0%B8%D0%BA%D0%B8
https://uk.m.wikipedia.org/wiki/%D0%92%D1%96%D0%B4%D1%81%D1%82%D1%96%D0%B9%D0%BD%D0%B8%D0%BA
https://uk.m.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD%D1%82%D0%B5%D0%BD%D0%BA
https://uk.m.wikipedia.org/w/index.php?title=%D0%9C%D0%B0%D1%81%D0%BB%D0%BE%D0%B2%D0%BB%D0%BE%D0%B2%D0%BB%D1%8E%D0%B2%D0%B0%D1%87&action=edit&redlink=1
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ʚʽʜʧʨʘʮʶʚʘʪʠ ʤʝʭʘʥʽʟʤ ʚʽʜʦʤʯʠʤ ʦʨʛʘʥʘʤ, ʱʦʜʦ ʜʽʷʣʴʥʦʩʪ̔ ʟʘʚʦʜʽʚ, ʬʘʙʨʠʢ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢ,̔ ʥʝʱʘʜʥʦ, ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ [6]. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʷʢʱʦ ʧʫʙʣʽʯʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ ʥʘʰʦʛʦ ʤʽʩʪʘ, ʪʦ ʤʠ ʧʦʜʦʣʘʻʤʦ ʮʽ ʪʨʫʜʥʦʱʽ ʽ ʍʘʨʢʽʚ ʩʪʘʥʝ 

ʦʜʥʠʤ ʽʟ ʥʘʡʢʨʘʱʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ, ʘ ʮʝ ʙʫʜʝ ʧʦʯʘʪʢʦʤ ʜʦ ʧʦʢʨʘʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʩʽʻʾ ɭʚʨʦʧʠ. 
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PHARMACEUTICAL  SCIENCES 

 

ʋɼʂ: 615.07: 615.014  

ɹɯʆʌɸʈʄɸʎɽɺʊʀʏʅɯ ɯ ʌɸʈʄɸʂʆʂɯʅɽʊʀʏʅɯ ɸʉʇɽʂʊʀ 

ɼɯʋʈɽʊʀʏʅʆɻʆ ʃɯʂɸʈʉʔʂʆɻʆ ɿɸʉʆɹʋ ʇʈʆʌɯʂʆʈ 

 

ʂʦʨʠʪʥʶʢ ʈʘʾʩʘ ʉʝʨʛʽʾʚʥʘ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ*ʷ ʋʢʨʘʾʥʠ 

ʽʤʝʥʽ ʇ. ʃ. ʐʫʧʠʢʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇʝʯʘʻʚʘ ʊʘʪʴʷʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ɿʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʧʨʘʚʣʽʥʥʷ 

ɻʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨ ɸʊ çʃʝʢʭʽʤè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄʽʨʦʰʥʠʢ ɽʣʝʦʥʦʨʘ ɻʝʥʨʽʭʽʚʥʘ 

ʅʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ ʤʘʨʢʝʪʠʥʛʫ ʽ ʨʝʢʣʘʤʠ ɸʊ çʃʝʢʭʽʤè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʽ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʤʽʥʠ 

ʬʘʨʤʘʢʦʜʽʥʘʤʽʢʠ ʪʘ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʣʽʢʘʨʩʴʢʽʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʦʙʤʽʥʥʠʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʠ ʩʪʘʨʽʥʥʽ, ʘ ʪʘʢʦʞ ʧʦʣʽʤʦʨʙʽʜʥʽʩʪʶ ʽ ʩʫʪʪʻʚʠʤʠ 

ʟʤʽʥʘʤʠ ʥʘ ʫʩʽʭ ʨʽʚʥʷʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ: ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ, 

ʢʣʽʪʽʥʥʦʤʫ, ʦʨʛʘʥʥʦʤʫ, ʨʝʛʫʣʷʪʦʨʥʦʤʫ [6]. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʇʨʦʬʽʢʦʨ, ʙ̔ ʦʬʘʨʤʘʮʝʚʪʠʯʥʽ ʽ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʽ 

ʘʩʧʝʢʪʠ. 

 

ɸʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ) ʨʝʻʩʪʨʫʻʪʴʩʷ ʫ 50 ï 64% ʭʚʦʨʠʭ ʧʦʭʠʣʦʛʦ ʪʘ 

ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ ʽ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʠʥʠʢʥʝʥʥʷ ʽʥʩʫʣʴʪʽʚ, ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ, 

ʟʘʩʪʽʡʥʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ. ɹʝʟʧʦʩʝʨʝʜʥʽʤ 
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ʟʘʚʜʘʥʥʷʤ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʧʦʭʠʣʦʛʦ ʪʘ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ ʻ 

ʧʦʩʪʫʧʦʚʝ ʡ ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʥʠʞʯʝ 140/90 ʤʤ ʨʪ. ʩʪ. 

ʅʘʜʤʽʨʥʝ ʪʘ ʨʘʧʪʦʚʝ ʟʥʠʞʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʫʩʢʣʘʜʥʝʥʴ ʯʝʨʝʟ ʧʦʛʽʨʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʢʦʨʦʥʘʨʥʠʭ 

ʩʫʜʠʥʘʭ, ʥʠʨʢʘʭ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʚʠʙʦʨʫ 

ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚ ʛʝʨʽʘʪʨʽʾ ʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦ 

ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ. 

ɻʝʨʽʘʪʨʠʯʥʽ ʧʘʮʽʻʥʪʠ ʯʘʩʪʦ ʧʦʨʫʰʫʶʪʴ ʧʨʠʟʥʘʯʝʥʠʡ ʨʝʞʠʤ ʧʨʠʡʦʤʫ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʪʦʤʫ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʚʘʞʣʠʚʘ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʚʽʨʢʠ ʢʦʤʧʣʘʡʥʩʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʭʨʦʥʦʣʦʛʽʯʥʠʡ ʚʽʢ ʥʝ ʟʘʚʞʜʠ ʚʽʜʦʙʨʘʞʘʻ 

ʙʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ, ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʦʞʥʘ ʟ 

ʪʦʯʥʽʩʪʶ ʧʝʨʝʜʙʘʯʠʪʠ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʫ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. ɺʩʝ ʮʝ ʪʘʢʦʞ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʛʝʨʽʘʪʨʠʯʥʠʭ ʧʘʮʽʝʥʪʽʚ. 

ʈʠʟʠʢ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʮʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʚʠʩʦʢʠʡ. ʊʦʤʫ ʧʦʯʘʪʢʦʚʘ 

ʜʦʟʘ ʧʨʝʧʘʨʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʘ ʟ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʾʾ 

ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ ʽ ʫʚʘʞʥʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʘ ʧʨʦʷʚʘʤʠ 

ʧʦʙʽʯʥʦʾ ʜʽʾ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʱʝ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʦʙʣʽʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʧʨʝʧʘʨʘʪʫ ʟʘ ʜʘʥʠʤʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

[5, 6]. 

ɭ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʣʽʢʫʚʘʥʥʽ ɸɻ. ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʧʨʝʧʘʨʘʪʽʚ ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʚ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʽ ʧʨʝʧʘʨʘʪʠ 1-ʛʦ ʨʷʜʫ ï ʜʽʫʨʝʪʠʢʠ. ɼʽʫʨʝʪʠʢʠ 

ʚʠʙʦʨʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟ ʩʠʩʪʦʣʽʯʥʦʶ ɸɻ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʩʫʧʫʪʥʽʡ ʩʝʨʮʝʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɼʽʫʨʝʪʠʢʠ ʟʥʠʞʫʶʪʴ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʨʝʘʙʩʦʨʙʮʽʾ ʥʘʪʨʽʶ ʽ ʚʦʜʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ 

ʦʙôʻʤ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ ʽ ʧʦʟʘʢʣʽʪʠʥʥʦʾ ʨʽʜʠʥʠ, ʘ ʪʘʢʦʞ ʧʦʥʠʞʫʻʪʴʩʷ 

ʩʫʜʠʥʥʠʡ ʦʧʽʨ. 

ɼʦ ʚʠʩʦʢʦʘʢʪʠʚʥʦʛʦ ʜʽʫʨʝʪʠʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʩʝʯʦʛʽʥʥʠʡ ʧʨʝʧʘʨʘʪ ʇʨʦʬʽʢʦʨ 
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(ʊʦʨʘʩʝʤʽʜ) ʫ ʚʠʛʣʷʜʽ ʨʦʟʯʠʥʫ ʜʣʷ ʽʥôʻʢʮʽʡ (ʚʠʨʦʙʥʠʢ ɸʆ çʃʝʢʭʽʤè ʍʘʨʢʽʚ, ʂʦʜ 

ɸʊʍ ʉ03ʉ ɸ04.). ɺʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʥʘʙʨʷʢʽʚ ʪʘ/ʘʙʦ ʚʠʧʦʪʽʚ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. 

ɹʽʦʬʘʨʤʘʮʝʚʪʠʯʠʡ ʘʩʧʝʢʪ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʻ ʦʜʥʠʤ ʽʟ 

ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʩʪʽʡʢʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. 

ʃʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʇʨʦʬʽʢʦʨ ʚ ʷʢʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʤʽʩʪʠʪʴ 

ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʴ 400, ʪʨʦʤʝʪʘʤʦʣ, ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜ, ʚʦʜʫ ʜʣʷ ʽʥôʻʢʮʽʡ. pH 

ʇʨʦʬʽʢʦʨʫ: 8,5ï9,5. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʪʷʛʦʤ 2-ʭ ʨʦʢʽʚ ʪʦʨʝʩʘʤʽʜ 

ʧʦʪʨʝʙʫʻ ʩʣʘʙʦ ʣʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʟʚ*ʷʟʢʫ ʟ ʮʠʤ ʫ ʩʢʣʘʜ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

ʚʭʦʜʠʪʴ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜ. ʇʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʴ (ʤʘʢʨʦʛʦʣ) 400 ʜʦʜʘʻʪʴʩʷ ʷʢ 

ʧʨʦʣʦʥʛʘʪʦʨ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ 

ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ ʢʨʦʚʽ. ʊʨʦʤʝʪʘʤʦʣ ʤʘʻ ʦʙʝʟʙʦʣʶʶʯʫ ʜʽʶ [1, 2, 4]. 

ʌʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʡ ʘʩʧʝʢʪ. ɿʚôʷʟʫʚʘʥʥʷ ʇʨʦʬʽʢʦʨʫ ʟ ʙʽʣʢʘʤʠ ʧʣʘʟʤʠ 

ʢʨʦʚʽ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 99 %, ʤʝʪʘʙʦʣʽʪʽʚ ʄ1, ʄ3 ʽ ʄ5 ï 86 %, 95 % ʽ 97 % 

ʚʽʜʧʦʚʽʜʥʦ. ɺʠʜʠʤʠʡ ʦʙôʻʤ ʨʦʟʧʦʜʽʣʫ (Vz) ʩʪʘʥʦʚʠʪʴ 16 ʣ. ɺ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ 

ʪʦʨʘʩʝʤʽʜ ʤʝʪʘʙʦʣʽʟʫʻʪʴʩʷ ʽʟ ʫʪʚʦʨʝʥʥʷʤ ʪʨʴʦʭ ʤʝʪʘʙʦʣʽʪʽʚ ʄ1, ʄ3 ʽ ʄ5. ʎʽ 

ʤʝʪʘʙʦʣʽʪʠ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʪʫʧʝʥʝʚʦʛʦ ʦʢʠʩʥʝʥʥʷ ʧʨʠʻʜʥʘʥʦʾ ʜʦ 

ʬʝʥʽʣʴʥʦʛʦ ʢʽʣʴʮʷ ʤʝʪʠʣʴʥʦʾ ʛʨʫʧʠ ʜʦ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. ʄʝʪʘʙʦʣʽʪ ʄ3 

ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʢʽʣʴʮʷ. ʋ ʣʶʜʠʥʠ ʥʝ ʚʜʘʣʦʩʷ 

ʚʠʷʚʠʪʠ ʤʝʪʘʙʦʣʽʪʠ ʄ2 ʪʘ ʄ4, ʱʦ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʪʚʘʨʠʥʘʭ.  

ʌʘʨʤʘʢʦʢʽʥʝʪʠʢʘ ʇʨʦʬʽʢʦʨʫ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʣʽʥʽʡʥʦʶ ʟʘʣʝʞʥʽʩʪʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʣʦʱʘ ʧʽʜ ʢʨʠʚʦʶ ʚʤʽʩʪʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʜʦʟʫʚʘʥʥʷ. ʂʽʥʮʝʚʠʡ ʯʘʩ ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ (t 1/2) ʇʨʦʬʽʢʦʨʫ ʽ 

ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʩʪʘʥʦʚʠʪʴ 3ï4 ʛʦʜʠʥʠ. ɿʘʛʘʣʴʥʠʡ ʢʣʽʨʝʥʩ 

ʇʨʦʬʽʢʦʨʫ ʪʦʨʘʩʝʤʽʜʫ ʩʪʘʥʦʚʠʪʴ 40 ʤʣ/ʭʚ, ʨʝʥʘʣʴʥʠʡ ʢʣʽʨʝʥʩ ï ʧʨʠʙʣʠʟʥʦ 

10 ʤʣ/ʭʚ. ʋ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʧʨʠʙʣʠʟʥʦ 80 % ʚʽʜ ʚʚʝʜʝʥʦʾ ʜʦʟʠ ʚʠʚʦʜʠʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʇʨʦʬʽʢʦʨʫ ʽ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʽʚ ʽʟ ʩʝʯʝʶ ʟ ʪʘʢʠʤ ʩʝʨʝʜʥʽʤ ʧʨʦʮʝʥʪʥʠʤ 

ʚʽʜʥʦʰʝʥʥʷʤ: ʇʨʦʬʽʢʦʨ ï ʧʨʠʙʣʠʟʥʦ 24 %, ʤʝʪʘʙʦʣʽʪ M1 ï ʧʨʠʙʣʠʟʥʦ 12 %, 

ʤʝʪʘʙʦʣʽʪ M3 ï ʧʨʠʙʣʠʟʥʦ 3 %, ʤʝʪʘʙʦʣʽʪ M5 ï ʧʨʠʙʣʠʟʥʦ 41 %. ʆʩʥʦʚʥʠʡ 
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ʤʝʪʘʙʦʣʽʪ ʄ5 ʜʽʫʨʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʥʝʤʘʻ, ʘ ʥʘ ʜʽʶʯʽ ʤʝʪʘʙʦʣʽʪʠ ʄ1 ʽ ʄ3, ʫʟʷʪʽ 

ʨʘʟʦʤ, ʧʨʠʧʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 10 % ʫʩʽʻʾ ʬʘʨʤʘʢʦʜʠʥʘʤʽʯʥʦʾ ʜʽʾ. ʇʨʠ ʥʠʨʢʦʚʽʡ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟʘʛʘʣʴʥʠʡ ʢʣʽʨʝʥʩ ʽ ʧʝʨʽʦʜ ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ ʇʨʦʬʽʢʦʨʫ ʥʝ 

ʟʤʽʥʶʶʪʴʩʷ, ʘ ʧʝʨʽʦʜ ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ ʄ3 ʽ ʄ5 ʧʦʜʦʚʞʫʻʪʴʩʷ. ʆʜʥʘʢ 

ʬʘʨʤʘʢʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ, ʘ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ 

ʥʠʨʢʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʥʝ ʚʧʣʠʚʘʻ.  

ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʡ ʧʝʯʽʥʢʠ ʘʙʦ ʽʟ ʩʝʨʮʝʚʦʶ 

ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʧʝʨʽʦʜ ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ ʇʨʦʬʽʢʦʨʫ ʽ ʤʝʪʘʙʦʣʽʪʫ ʄ5 ʥʝʟʥʘʯʥʦ 

ʧʦʜʦʚʞʫʻʪʴʩʷ, ʘ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʚʦʜʠʪʴʩʷ ʽʟ ʩʝʯʝʶ, ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʚʠʚʦʜʠʪʴʩʷ ʫ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʊʦʤʫ ʥʘʢʦʧʠʯʝʥʥʷ 

ʇʨʦʬʽʢʦʨʫ ʽ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʽʚ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʇʨʦʬʽʢʦʨ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʦʜʷʪʴʩʷ ʧʨʠ ʛʝʤʦʜʽʘʣʽʟʽ ʪʘ ʛʝʤʦʬʽʣʴʪʨʘʮʽʾ. 

ʇʘʮʽʻʥʪʘʤ ʣʽʪʥʴʦʛʦ ʚʽʢʫ ʥʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʧʦʷʚʫ ʩʠʤʧʪʦʤʽʚ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʣʽʪʽʚ ʪʘ ʟʛʫʱʝʥʥʷ ʢʨʦʚʽ, ʜʣʷ 

ʯʦʛʦ ʧʦʪʨʽʙʝʥ ʨʝʛʫʣʷʨʥʠʡ ʢʦʥʪʨʦʣʴ ʢʘʨʪʠʥʠ ʢʨʦʚʽ (ʝʨʠʪʨʦʮʠʪʠ, ʣʝʡʢʦʮʠʪʠ, 

ʪʨʦʤʙʦʮʠʪʠ). ʊʘʢ ʷʢ ʫ ʛʝʨʽʘʪʨʠʯʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʫʪʥʷ 

ʧʦʣʽʤʦʨʙʽʜʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʇʨʦʬʽʢʦʨʦʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʯʠʥʘʪʠ ʟ ʤʝʥʴʰʠʭ 

ʜʦʟ [3, 5].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʇʨʦʬʽʢʦʨ, ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʜʽʫʨʝʪʠʢ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 1-ʛʦ ʨʷʜʫ ʚʠʙʦʨʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ. ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʧʨʝʧʘʨʘʪ ʩʪʘʙʽʣʴʥʠʡ 

ʧʨʦʪʷʛʦʤ 2-ʭ ʨʦʢʽʚ. ɺʽʥ ʟʤʝʥʰʫʻ ʦʙôʻʤ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ ʽ ʧʦʟʘʢʣʽʪʠʥʥʦʾ 

ʨʽʜʠʥʠ, ʘ ʪʘʢʦʞ ʧʦʥʠʞʫʻ ʩʫʜʠʥʥʠʡ ʦʧʽʨ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʛʝʨʽʘʪʨʠʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʚ ʷʢʦʩʪʽ ʜʽʫʨʝʪʠʢʘ ʚʠʙʦʨʫ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ. 
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2. ɼʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ ʚ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ: ʚʧʣʠʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ, 
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ɸʅɸʃɯɿ ɸʉʆʈʊʀʄɽʅʊʋ ʃɯʂɸʈʉʔʂʀʍ ɿɸʉʆɹɯɺ ʅɸ ʆʉʅʆɺɯ 

ɸʃʆʇʋʈʀʅʆʃʋ ʅɸ ʌɸʈʄɸʎɽɺʊʀʏʅʆʄʋ ʈʀʅʂʋ ʋʂʈɸɰʅʀ 

 

ʊʘʨʘʩʝʥʢʦ ɻʘʥʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʢ.ʪʝʭʥ.ʥ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʨʦʤʠʩʣʦʚʦʾ ʬʘʨʤʘʮʽʾ 

ɻʫʨʢʦʚʩʴʢʘ ʆʣʝʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʤʘʛʽʩʪʨʘʥʪʢʘ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʇʦʜʘʛʨʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʬʦʨʤ ʟʘʧʘʣʝʥʥʷ ʩʫʛʣʦʙʽʚ, 

ʷʢʝ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʷʚʣʷʶʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 40 ʨʦʢʽʚ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʧʦʜʘʛʨʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʢʨʦʚʽ. ɺ ʨʦʙʦʪʽ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʪʠʧʦʜʘʛʨʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʣʦʧʫʨʠʥʦʣʫ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ ʥʘ 

ʚʝʨʝʩʝʥʴ 2023 ʨ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʜʦʩʪʘʪʥʽʡ ʘʩʦʨʪʠʤʝʥʪ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʪʘ ʦʙʛʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʛʝʥʝʨʠʯʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʬʦʨʤʽ ʪʘʙʣʝʪʦʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʜʘʛʨʘ, ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ, 

ʘʩʦʨʪʠʤʝʥʪ. 

 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʧʦʜʘʛʨʫ ʟʨʦʩʪʘʻ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ 

ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ. ʇʦʜʘʛʨʘ ï ʭʨʦʥʽʯʥʝ, ʛʝʪʝʨʦʛʝʥʥʝ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ, 

ʤʝʪʘʙʦʣʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʟ ʧʦʨʫʰʝʥʥʷʤ ʧʫʨʠʥʦʚʦʛʦ ʦʙʤʽʥʫ ʪʘ 

ʟʥʠʞʝʥʥʷʤ ʝʢʩʢʨʝʮʽʾ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʥʠʨʢʘʤʠ, ʟ ʨʦʟʚʠʪʢʦʤ ʛʽʧʝʨʫʨʠʢʝʤʽʾ ʪʘ 

ʚʽʜʢʣʘʜʝʥʥʷʤ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʢʨʠʩʪʘʣʽʚ ʾʾ ʩʦʣʝʡ ʫ ʪʢʘʥʠʥʘʭ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ, 

ʧʝʨʝʙʽʛ ʷʢʦʛʦ ʧʨʦʭʦʜʠʪʴ ʽʟ ʧʦʚʪʦʨʥʠʤʠ ʥʘʧʘʜʘʤʠ ʛʦʩʪʨʦʛʦ ʘʨʪʨʠʪʫ, 

ʢʨʠʩʪʘʣ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʠʥʦʚʽʪʫ, ʟ ʨʦʟʚʠʪʢʦʤ ʚʪʦʨʠʥʥʦʛʦ ʦʩʪʝʦʘʨʪʨʦʟʫ [1]. 

ʇʦʜʘʛʨʘ  ̒ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʬʦʨʤ ʟʘʧʘʣʝʥʥʷ ʩʫʛʣʦʙʽʚ, ʷʢʝ 

ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʷʚʣʷʶʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 40 ʨʦʢʽʚ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ 
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ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʧʦʜʘʛʨʠ  ̒ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʢʨʦʚʽ. ɺʦʥʦ 

ʧʦʚôʷʟʘʥʝ ʽʟ ʮʽʣʦʶ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʦʞʠʨʽʥʥʷ, ʟʤʽʥʠ ʚ ʨʘʮʽʦʥʽ 

ʭʘʨʯʫʚʘʥʥʷ ʚ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʙʘʛʘʪʠʭ ʥʘ ʧʫʨʠʥʠ, 

ʘʣʢʦʛʦʣʶ, ʩʦʣʦʜʢʠʭ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ (ʱʦ ʤʽʩʪʷʪʴ ʬʨʫʢʪʦʟʫ), ʥʘ ʜʦʜʘʪʦʢ 

ʜʦ ʧʨʠʡʦʤʫ ʩʝʯʦʛʽʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʩʫʧʫʪʥʽʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ʇʦʜʘʛʨʘ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʫʨʘʞʝʥʥʷʤ ʩʫʛʣʦʙʽʚ ʩʪʦʧʠ, 

ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʛʦ, ʢʦʣʽʥʥʦʛʦ ʯʠ ʩʫʛʣʦʙʽʚ ʢʠʩʪʝʡ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʣʝʞʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʫ ʨʘʟʽ ʷʢʱʦ ʪʝʨʘʧʽʷ ʚʠʷʚʠʣʘʩʷ ʥʝʝʬʝʢʪʠʚʥʦʶ, ʧʘʪʦʣʦʛʽʷ ʤʦʞʝ 

ʥʘʙʫʚʘʪʠ ʭʨʦʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʪʘ ʧʨʦʛʨʝʩʫʚʘʪʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ  ̒ʧʦʩʪʽʡʥʠʡ 

ʚʠʨʘʞʝʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, ʚʪʨʘʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʽʚ. ʇʦʩʪʽʡʥʠʡ ʙʽʣʴ, ʥʘʨʦʩʪʘʶʯʝ ʦʙʤʝʞʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ, ʧʦʩʪʫʧʦʚʘ ʚʪʨʘʪʘ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʽʟʢʦ ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʜʘʛʨʦʶ [2-5], ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʝʥʥʷʤ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ [6-9]. 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʧʦʜʘʛʨʫ ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʪʘʻ [10, 11]. ʂʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʧʦʜʘʛʨʦʶ ʩʪʘʥʦʚʠʪʴ 0,9-2,5 % ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥ ɭʚʨʦʧʠ, ʫ ʉʐɸ ʥʘ 

ʧʦʜʘʛʨʫ ʩʪʨʘʞʜʘʶʪʴ 3,9 % ʥʘʩʝʣʝʥʥʷ, ʘ ʥʘ ʛʽʧʝʨʫʨʠʢʝʤʽʶ ï 21 %. ɺ ʋʢʨʘʾʥʽ 

ʧʦʰʠʨʝʥʽʩʪʴ ʩʦʣʴʦʚʠʭ ʘʨʪʨʦʧʘʪʽʡ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ. ʇʦʜʘʛʨʦʶ ʚ ʋʢʨʘʾʥʽ ʭʚʦʨʽʻ ʜʦ 2% ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ [10, 12], 

ʧʝʨʝʚʘʞʥʦ ʯʦʣʦʚʽʢʠ ʧʽʩʣʷ 30 ʨʦʢʽʚ. ɾʽʥʢʠ ʭʚʦʨʽʶʪʴ ʟʥʘʯʥʦ ʨʽʜʰʝ ï 5-8% ʫʩʽʭ 

ʚʠʧʘʜʢʽʚ ʧʦʜʘʛʨʠ. ʇʨʠ ʮʴʦʤʫ ʜʽʘʛʥʦʟ ʧʦʜʘʛʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

5-7-ʤʫ ʨʦʮʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʦʤʫ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʩʚʦʻʯʘʩʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ [13]. 

ʋʩʧʽʰʥʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʜʘʛʨʦʶ ʧʦʪʨʝʙʫʻ ʝʬʝʢʪʠʚʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʢʨʦʚʽ. ɯʟ ʮʽʻʶ ʤʝʪʦʶ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʛʽʙʽʪʦʨʠ 

ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ. ʇʨʦʪʷʛʦʤ 

ʜʝʩʷʪʠʣʽʪʴ ʦʩʥʦʚʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʮʴʦʛʦ ʢʣʘʩʫ ʧʨʝʧʘʨʘʪʽʚ  ̒

ʘʣʦʧʫʨʠʥʦʣ - ʧʝʨʰʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʛʽʙʽʪʦʨ ʢʩʘʥʪʽʥʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʷʢʠʡ 

ʧʨʦʪʷʛʦʤ ʧʦʥʘʜ 50 ʨʦʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʦʨʝʢʮʽʾ ʛʽʧʝʨʫʨʠʢʝʤʽʾ ʧʨʠ ʧʦʜʘʛʨʽ 

[14, 15]. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ 
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ʨʝʩʫʨʩʫ çʂʦʤʧʝʥʜʽʫʤè, ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʦʜʘʛʨʠ ʟʘ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ɸʊʍ (Anatomical Therapeutic Chemical (ɸʊʉ) 

classification system) ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʄ ï çɿʘʩʦʙʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʧʦʨʥʦ-

ʨʫʭʦʚʠʡ ʘʧʧʘʨʘʪè, ʧʽʜʛʨʫʧʠ ʄ04 ï çɿʘʩʦʙʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʧʦʜʘʛʨʠè. ɼʘʥʘ ʛʨʫʧʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʄ04ɸ ɸ çʇʨʝʧʘʨʘʪʠ ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ 

ʫʪʚʦʨʝʥʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠè ʪʘ ʄ04ɸ ʉ çʇʨʝʧʘʨʘʪʠ, ʱʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʤʝʪʘʙʦʣʽʟʤ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠè. 

ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʧʦʜʘʛʨʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʤʘʶʪʴ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʚʠʚʦʜʷʪʴ 

ʩʝʯʦʚʫ ʢʠʩʣʦʪʫ (ʉʂ) ʦʩʢʽʣʴʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ 

ʧʫʨʠʥʦʚʦʛʦ ʦʙʤʽʥʫ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʩʦʣʝʡ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʢʘʥʠʥʘʭ ʪʘ ʦʨʛʘʥʘʭ, 

ʧʝʨʝʚʘʞʥʦ ʫ ʩʫʛʣʦʙʘʭ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʻ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʢʨʦʚʽ. ʅʝʜʦʩʪʘʪʥʴʦ ʟʥʷʪʠ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʥʝʜʫʛʠ ʟ 

ʜʦʧʦʤʦʛʦʶ ʩʠʤʧʪʦʤʘʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɿ ʯʘʩʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʽʚʝʥʴ 

ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʢʣʘʜʝʥʥʷ ʩʦʣʝʡ ʫʨʘʪʽʚ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɻʽʧʦʫʨʠʢʝʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ  ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʚʤʽʩʪ ʉʂ ʫ 

ʢʨʦʚʽ (ʫʨʠʢʝʤʽʶ). ɼʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʉʂ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 2 ʛʨʫʧʠ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ:  

 ʧʨʝʧʘʨʘʪʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʦʤʫ ʚʠʚʝʜʝʥʥʶ ʩʦʣʝʡ ʽʟ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ: ʧʨʦʙʝʥʝʮʠʜ, ʩʫʣʴʬʽʥʧʽʨʘʟʦʥ, ʙʝʥʟʦʙʨʦʤʘʨʦʥ ʪʘ ʽʥ. ʇʨʘʚʠʣʴʥʦ 

ʧʽʜʽʙʨʘʥʘ ʜʦʟʘ ʩʪʘʙʽʣʽʟʫʻ ʨʽʚʝʥʴ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ; 

 ʧʨʝʧʘʨʘʪʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʫʨʘʪʽʚ ʫʧʦʚʽʣʴʥʶʶʪʴ 

ʨʦʟʱʝʧʣʝʥʥʷ ʧʫʨʠʥʦʚʠʭ ʩʧʦʣʫʢ ʜʦ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʾʾ ʨʽʚʝʥʴ ʫ ʧʣʘʟʤʽ. ʇʨʠ ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ 

ʾʾ ʚ ʪʢʘʥʠʥʘʭ, ʩʫʛʣʦʙʘʭ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʘʭ ʫ ʚʠʛʣʷʜʽ ʩʦʣʝʡ. ɼʦ ʮʠʭ ʟʘʩʦʙʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʘʣʦʧʫʨʠʥʦʣ, ʘʣʣʦʤʘʪʦʥ ʪʘ ʽʥ.  

ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʚʠʨʦʙʣʝʥʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʻ 

ɸʣʦʧʫʨʠʥʦʣ. ɸʣʦʧʫʨʠʥʦʣ ʚʠʧʫʩʢʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʝʪʦʢ ʧʦ 100 ʤʛ ʪʘ 300 ʤʛ. 

ʎʽʥʘ ʧʨʝʧʘʨʘʪʫ ʟ ʜʦʟʫʚʘʥʥʷʤ 100ʤʛ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 70 ʜʦ 250 ʛʨʥ./ʫʧʘʢ., ʟʘʣʝʞʥʦ 

ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʘʙʣʝʪʦʢ ʪʘ ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ.  
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ɺʽʜʦʤʦʩʪʽ ʱʦʜʦ ʥʘʷʚʥʠʭ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʃɿ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ 

ʫʪʚʦʨʝʥʥʷ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʦʩʥʦʚʽ ʘʣʦʧʫʨʠʥʦʣʫ (ʄ04ɸ ɸ01), ʾʭ ʪʦʨʛʽʚʝʣʴʥʠʭ 

ʥʘʟʚ ʃɿ ʪʘ ʚʠʨʦʙʥʠʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.  

ʊʘʙʣʠʮʷ 1 

ʉʪʨʫʢʪʫʨʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʧʨʦʪʠʧʦʜʘʛʨʠʯʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʧʽʜʛʨʫʧʠ ʄ04ɸ ɸ ʟʘ ɸʊʍ-ʢʣʘʩʠʬʽʢʘʮʽʻʶ 

ˉ ʈʇ ʊʝʨʤʽʥ ʜʽʾ ʈʇ 

ʟ/ʧʦ 

ʊʦʨʛʽʚʝʣʴʥʘ 

ʥʘʟʚʘ 

ʌʦʨʤʘ ʚʠʧʫʩʢʫ ɺʠʨʦʙʥʠʢ 

UA/19063/01/02 23.11.2021 

23.11.2026 

ɸʣʦʧʫʨʠʥʦʣ-

ɿʜʦʨʦʚ'ʷ 

ʪʘʙʣ. 300 ʤʛˉ50 ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ 

 UA/19063/01/01 23.11.2021 

23.11.2026 

ɸʣʦʧʫʨʠʥʦʣ-

ɿʜʦʨʦʚ'ʷ 

ʪʘʙʣ. 100 ʤʛ ˉ50 ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ 

UA/19772/01/01 05.12.2022 

05.12.2027 

ʄʽʣʫʨʠʪÈ 

 

 

ʪʘʙʣ. 150 ʤʛ 

ˉ30,50,60, 70,80, 

90, 100, 120 

ɿɸʊ ʌɿ ɽɻɯʉ, ʋʛʦʨʱʠʥʘ 

UA/19772/01/02 05.12.2022 

05.12.2027 

ʄʽʣʫʨʠʪÈ 

 

 

ʪʘʙʣ.200 ʤʛ ˉ 30, 

50, 60, 70, 80, 90, 

100, 120 

ɿɸʊ ʌɿ ɽɻɯʉ, ʋʛʦʨʱʠʥʘ 

UA/9524/01/02 ʥʝʦʙʤʝʞʝʥʠʡ 

ʟ 25.03.2020 

ɸʣʦʧʫʨʠʥʦʣ 

ʉʘʥʜʦʟÈ 

ʪʘʙʣ. 300 ʤʛ ˉ 50 ʉʘʥʜʦʟ ʌʘʨʤʘʩʴʶʪʽʢʘʣʟ ʜ.ʜ., 

ʉʣʦʚʝʥʽʷ 

UA/9524/01/01 ʥʝʦʙʤʝʞʝʥʠʡ 

ʟ 25.03.2020 

ɸʣʦʧʫʨʠʥʦʣ 

ʉʘʥʜʦʟÈ 

ʪʘʙʣ. 100 ʤʛˉ50 ʉʘʥʜʦʟ ʌʘʨʤʘʩʴʶʪʽʢʘʣʟ ʜ.ʜ., 

ʉʣʦʚʝʥʽʷ 

UA/12636/01/02 ʥʝʦʙʤʝʞʝʥʠʡ 

ʟ 25.10.2017 

ɸʣʦʧʫʨʠʥʦʣ-ʂɺ 

 

ʪʘʙʣ. 300 ʤʛ ˉ30 ɸʊ "ʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜ", 

ʋʢʨʘʾʥʘ 

UA/12636/01/01 ʥʝʦʙʤʝʞʝʥʠʡ 

ʟ 25.10.2017 

ɸʣʦʧʫʨʠʥʦʣ-ʂɺ 

 

ʪʘʙʣ.100 ʤʛˉ 50 ɸʊ "ʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜ", 

ʋʢʨʘʾʥʘ 

UA/7302/01/01 ʥʝʦʙʤʝʞʝʥʠʡ 

ʟ 09.08.2017 

ɸʣʦʧʫʨʠʥʦʣ 

 

ʪʘʙʣ. 100 ʤʛ ˉ50 ʇɸʊ "ʅɺʎ "ɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿ", 

ʋʢʨʘʾʥʘ 

ʉʪʘʥʦʤ ʥʘ ʚʝʨʝʩʝʥʴ 2023 ʨʦʢʫ ʘʩʦʨʪʠʤʝʥʪ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʃɿ ʧʽʜʛʨʫʧʠ 

M04A ɸ01 cʪʘʥʦʚʠʪʴ 9 ʪʦʨʛʦʚʝʣʴʥʠʭ ʥʘʟʚ, ʟ ʥʠʭ 5 (56 %) ʃɿ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 4 (44 %) ʃɿ ʟʘʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʭ 2 

ʢʨʘʾʥʘʤʠ [16, 17]. ɸʥʘʣʽʟ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ 

ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʦʜʘʛʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʦʤʽʥʫʚʘʥʥʷ ʃɿ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ 3-ʤʘ 

ʬʽʨʤʘʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ. 

ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʻ ʊʆɺ 

"ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʢʦʤʧʘʥʽʷ "ɿʜʦʨʦʚ'ʷ", ʇɸʊ ʇʫʙʣʽʯʥʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ 

çʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ "ɹʦʨʱʘʛʽʚʩʴʢʠʡ ʭʽʤʽʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʟʘʚʦʜ"è 

ʪʘ ɸʊ çʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜè. 

ɯʥʦʟʝʤʥʽ ʚʠʨʦʙʥʠʢʠ ʧʦʩʪʘʯʘʶʪʴ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʋʢʨʘʾʥʠ ʜʚʘ 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʧʨʦʪʠʧʦʜʘʛʨʠʯʥʠʭ ʃɿ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʩʝʯʦʚʦʾ 

http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=6DBC9C417F571715C225892C00332E82
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=29E4C35DA53A5D59C225892C00332099
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=F4B5B3CC4D7936ACC22589100037B44A
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=8B3CFF5D3663C1EBC225891000357175
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=F2E39F7AEB0EA75AC225891000306E29
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=B338E415AEFE9EF5C2258910003034A7
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=6A25C63B0DC984FEC22585EA00277923
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=CE4F15F6AF5829FFC22585EA00275B8F
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=04FCB1A6E26EDAE8C2258808003E6367
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ʢʠʩʣʦʪʠ (44 %), ʧʨʝʧʘʨʘʪʠ ʽʤʧʦʨʪʫʶʪʴʩʷ ʥʘ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ ʚ ʨʽʚʥʠʭ ʜʦʣʷʭ ʟʽ 

ʉʣʦʚʝʥʽʾ ʪʘ ʋʛʦʨʱʠʥʠ (ʈʠʩ. 1). 

 

ʈʠʩ. 1. ɸʥʘʣʽʟ ʧʨʦʧʦʟʠʮʽʡ ʃɿ ʛʨʫʧʠ ʘʣʦʧʫʨʠʥʦʣʫ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ 

ʃɿ ʛʨʫʧʠ ʘʣʦʧʫʨʠʥʦʣʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʣʠʰʝ 

ʪʘʙʣʝʪʦʚʘʥʠʤʠ ʬʦʨʤʘʤʠ. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ ʃɿ ʥʘ ʦʩʥʦʚʽ ʘʣʦʧʫʨʠʥʦʣʫ ʟ ʚʤʽʩʪʦʤ 

ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ 100ʤʛ/ʪʘʙʣʝʪʢʫ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʥ 

ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ Zyloric
È
, ʪʘʙʣʝʪʢʠ ʧʦ 100 ʤʛ (ʚʣʘʩʥʠʢ ʨʝʻʩʪʨʘʮʽʡʥʦʛʦ 

ʧʦʩʚʽʜʯʝʥʥʷ Aspen Pharma GmbH, ʅʽʤʝʯʯʠʥʘ), ʟ ʛʝʥʝʨʠʯʥʠʤʠ ʃɿ. ɹʫʣʠ 

ʨʦʟʛʣʷʥʫʪʽ ʯʦʪʠʨʠ ʛʝʥʝʨʠʢʘ, ʦʜʠʥ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪʨʠ ʟʨʘʟʢʠ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʧʦʚʽʜʥʽ ʧʨʝʧʘʨʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʫ ʮʽʥʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʦ 200 ʛʨʥ./ʫʧʘʢ. 

(ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʷ 2 

ɸʥʘʣʽʟ ʮʽʥ ʥʘ ʃɿ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʦʜʘʛʨʠ ʛʨʫʧʠ ʘʣʦʧʫʨʠʥʦʣʫ 

ˉ 

ʟ/ʧ 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ , ʬʦʨʤʘ 

ʚʠʧʫʩʢʫ 
ɺʠʨʦʙʥʠʢ 

 

ʎʽʥʘ ʦʧʪʦʚʘ 

ʟʘ 1 ʫʧʘʢ. 

ʟ ʇɼɺ, ʛʨʥ. 

 

ʎʽʥʘ ʨʦʟʜʨʽʙʥʘ 

ʟʘ 1 ʫʧʘʢ. 

ʟ ʇɼɺ, ʛʨʥ 

1 ɸʣʦʧʫʨʠʥʦʣ-ɿʜʦʨʦʚ'ʷ ʪʘʙʣ. 

100 ʤʛ ˉ50 

ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ 
68,27 

80,60 

(68,20 - 93,00) 

2 ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ ʪʘʙʣ. 

100 ʤʛˉ50 

ʉʘʥʜʦʟ ʌʘʨʤʘʩʴʶʪʽʢʘʣʟ ʜ.ʜ., 

ʉʣʦʚʝʥʽʷ 

 

154,70 

224,87 

(154,73 - 295,00) 

3 ɸʣʦʧʫʨʠʥʦʣ-ʂɺ ʪʘʙʣ. 100 

ʤʛ̄ 50 

ɸʊ "ʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜ", 

ʋʢʨʘʾʥʘ 
87,71 

96,30 

(71,60 - 121,00) 

4 ɸʣʦʧʫʨʠʥʦʣ ʪʘʙʣ. 100 ʤʛ 

ˉ50 

ʇɸʊ "ʅɺʎ "ɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿ", 

ʋʢʨʘʾʥʘ 
77,99 

85,00 

(63,99 - 106,00) 

ʋʢʨʘʾʥʘ; 5; 

56% ʉʣʦʚʝʥʽʷ; 2; 

22% 

ʋʛʦʨʱʠʥʘ; 2; 

22% 

ʃɿ ʥʘ ʦʩʥʦʚʽ ʘʣʦʧʫʨʠʥʦʣʫ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ 

ʨʠʥʢʫ ʋʢʨʘʾʥʠ 
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ʄʘʢʩʠʤʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʤʘʻ ʧʨʝʧʘʨʘʪ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʚʘʨʪʽʩʪʴ 

ʚʽʪʯʠʟʥʷʥʠʭ ʧʨʝʧʘʨʪʽʚ ʩʪʘʥʦʚʠʪʴ ʜʦ 100 ʛʨʥ/ʫʧʘʢ. ʄʽʥʽʤʘʣʴʥʫ ʮʽʥʘ 

68,27 ʛʨʥ./ʫʧʘʢ. ʤʘʻ ʚʽʪʯʠʟʥʷʥʠʡ ʧʨʝʧʘʨʘʪ ɸʣʦʧʫʨʠʥʦʣ-ɿʜʦʨʦʚ'ʷ ʪʘʙʣ. 100 ʤʛ 

ˉ50 (ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ) [18]. ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʃɿ ʟʘ 

ʚʘʨʪʽʩʪʶ ʧʨʝʧʘʨʘʪʽʚ. 

 

ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʧʨʦʪʠʧʦʜʘʛʨʠʯʥʠʭ ʃɿ ʟʘ ʚʘʨʪʽʩʪʶ ʧʨʝʧʘʨʘʪʽʚ 

 

ʃɿ, ʱʦ ʤʽʩʪʷʪʴ ʘʣʦʧʫʨʠʥʦʣ, ʚʢʣʶʯʝʥʦ ʜʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ, 

ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 25 ʙʝʨʝʟʥʷ 2009 ʨ. 

ˉ 333 ʽʟ ʟʤʽʥʘʤʠ, ʚʥʝʩʝʥʠʤʠ ʟʛʽʜʥʦ ʟ ʇʦʩʪʘʥʦʚʘʤʠ ʂʄ ˉ 449 ʚʽʜ 22.04.2015, 

 ̄18 ʚʽʜ 06.01.2023, ˉ 907 ʚʽʜ 25.08.2023 ʪʘ ʧʽʜʣʷʛʘʶʪʴ ʟʘʢʫʧʽʚʣʽ ʟʘʢʣʘʜʘʤʠ ʽ 

ʫʩʪʘʥʦʚʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʱʦ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʬʽʥʘʥʩʫʶʪʴʩʷ ʟ 

ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ [19, 20].  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʃɿ ʚ ʋʢʨʘʾʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ 19-ʤʫ ʚʠʜʘʥʥʽ 

ɹʘʟʦʚʦʛʦ ʧʝʨʝʣʽʢʫ ʦʩʥʦʚʥʠʭ ʃɿ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ɺʩʝʩʚʽʪʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ɼʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ ʚʭʦʜʷʪʴ ʷʢʽʩʥʽ, ʝʬʝʢʪʠʚʥʽ, 

ʙʝʟʧʝʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʽ ʃɿ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʥʥʷ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ ʚ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ:  

ī ʦʩʥʦʚʥʦʛʦ ʧʝʨʝʣʽʢʫ: ʝʬʝʢʪʠʚʥʽ, ʙʝʟʧʝʯʥʽ ʃɿ ʟ ʥʘʡʚʠʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʜʣʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ;  

0 20 40 60 80 100 120 140 160

ɸʣʦʧʫʨʠʥʦʣ-ɿʜʦʨʦʚ'ʷ 

ɸʣʦʧʫʨʠʥʦʣ ɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿ 

ɸʣʦʧʫʨʠʥʦʣ-ʂɺ  

ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ 

ɺʘʨʪʽʩʪʴ ʃɿ ʧʦ 100 ʤʛ ˉ50 ʛʨʥ./ʫʧʘʢ. 

https://zakon.rada.gov.ua/laws/show/907-2023-%D0%BF#n2
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ī ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʣʽʢʫ ï ʃɿ ʜʣʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʘʙʦ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

 

ʇʘʮʽʻʥʪʠ ʤʘʶʪʴ ʧʨʘʚʦ ʦʪʨʠʤʫʚʘʪʠ ʟʘʟʥʘʯʝʥʽ ʃɿ ʙʝʟʦʧʣʘʪʥʦ ʧʽʜ ʯʘʩ 

ʣʽʢʫʚʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʟʘ ʫʤʦʚʠ ʱʦ ʮʽ ʣʽʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ 

ʋʢʨʘʾʥʽ. ɼʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ ʚʢʣʶʯʝʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʪʘ ʥʝʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʚ ʋʢʨʘʾʥʽ ʃɿ. 

ʉʪʘʥʦʤ ʥʘ ʙʝʨʝʟʝʥʴ 2023 ʚ ʋʢʨʘʾʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʮʽʥ ʥʘ ʃɿ, ʱʦ ʤʽʩʪʷʪʴ ʘʣʦʧʫʨʠʥʦʣ (ʪʘʙʣʠʮʷ 3). 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʝʬʝʢʪʠʚʥʠʤʠ, ʙʝʟʧʝʯʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ ʻ ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚʽʪʯʠʟʥʷʥʦʾ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʣʝʞʥʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʨʦʟʨʦʙʢʫ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʨʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʞʠʪʪʻʚʦ 

ʥʝʦʙʭʽʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ, ʧʦʚôʷʟʘʥʠʭ 

ʚʘʞʣʠʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʦʨʛʘʥʽʟʤʫ.  

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʻ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʘʣʦʧʫʨʠʥʦʣʫ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʣʽʢʫʚʘʥʥʽ ʧʦʜʘʛʨʠ. 

ʊʘʙʣʠʮʷ 3 

ʇʝʨʝʣʽʢ ʃɿ, ʱʦ ʤʽʩʪʷʪʴ ʘʣʦʧʫʨʠʥʦʣ, ʥʘ ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥ 

ʊʦʨʛʦʚʘ ʥʘʟʚʘ ʌʦʨʤʘ ʚʠʧʫʩʢʫ ɺʠʨʦʙʥʠʢ 

1 2 3 

ɸʣʦʧʫʨʠʥʦʣ ʪʘʙʣ. 100ʤʛ ˉ50 ʇɸʊ "ʅɺʎ "ɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿ", ʋʢʨʘʾʥʘ 

ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ ʪʘʙʣ. 100ʤʛ ˉ10 ʉʘʣʶʪʘʩ ʌʘʨʤʘ ɻʤʙʍ, ʅʽʤʝʯʯʠʥʘ 

ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ ʪʘʙʣ. 100ʤʛ ˉ50 ʃʝʢ, ʉʣʦʚʝʥʽʷ 

ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ ʪʘʙʣ. 100ʤʛ ˉ50 ʉʘʣʶʪʘʩ ʌʘʨʤʘ ɻʤʙʍ, ʅʽʤʝʯʯʠʥʘ 

ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ ʪʘʙʣ. 300ʤʛ ˉ10 ʉʘʣʶʪʘʩ ʌʘʨʤʘ ɻʤʙʍ, ʅʽʤʝʯʯʠʥʘ 

ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ ʪʘʙʣ. 300ʤʛ ˉ50 ʃʝʢ, ʉʣʦʚʝʥʽʷ 

ɸʣʦʧʫʨʠʥʦʣ ʉʘʥʜʦʟÈ ʪʘʙʣ. 300ʤʛ ˉ50 ʉʘʣʶʪʘʩ ʌʘʨʤʘ ɻʤʙʍ, ʅʽʤʝʯʯʠʥʘ 

ɸʣʦʧʫʨʠʥʦʣ-ɿʜʦʨʦʚ'ʷ ʪʘʙʣ. 100ʤʛ ˉ10 ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ 
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ɸʣʦʧʫʨʠʥʦʣ-ɿʜʦʨʦʚ'ʷ ʪʘʙʣ. 100ʤʛ ˉ50 ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ 

ɸʣʦʧʫʨʠʥʦʣ-ɿʜʦʨʦʚ'ʷ ʪʘʙʣ. 300ʤʛ ˉ10 ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ 

ɸʣʦʧʫʨʠʥʦʣ-ɿʜʦʨʦʚ'ʷ ʪʘʙʣ. 300ʤʛ ˉ50 ʊʆɺ "ʌʂ "ɿʜʦʨʦʚ'ʷ", ʋʢʨʘʾʥʘ 

ɸʣʦʧʫʨʠʥʦʣ-ʂɺ ʪʘʙʣ. 100ʤʛ ˉ10 ɸʊ "ʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜ", ʋʢʨʘʾʥʘ 

ɸʣʦʧʫʨʠʥʦʣ-ʂɺ ʪʘʙʣ. 100ʤʛ ˉ50 ɸʊ "ʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜ", ʋʢʨʘʾʥʘ 

ɸʣʦʧʫʨʠʥʦʣ-ʂɺ ʪʘʙʣ. 300ʤʛ ˉ10 ɸʊ "ʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜ", ʋʢʨʘʾʥʘ 

ɸʣʦʧʫʨʠʥʦʣ-ʂɺ ʪʘʙʣ. 300ʤʛ ˉ30 ɸʊ "ʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜ", ʋʢʨʘʾʥʘ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʨʦʟʨʦʙʢʘ ʛʝʥʝʨʠʯʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ 

ʥʘ ʦʩʥʦʚʽ ʘʣʦʧʫʨʠʥʦʣʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʫʢʦʚʦ-ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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Introduction.  

When adamantane-1-acetic acid methyl ester reacted with phosphorus 

pentasulfide in dioxane, adamantane-1-thioacetic acid methyl ester was synthesized 

for the first time. As a result of its reaction with piperidine, the corresponding 

thiolester, adamantane-1-acetic and thioacetic acid N-piperidylamides, and 

N-methylpiperidine are formed. Based on the comparison of the obtained results with 

those similar to the esters of adamantane-1-thionecarboxylic and thionpivalic acids, a 

variant of the mechanism of this reaction is proposed. 

Aim. It is known that the presence of bulk adamantyl radical significantly 

affects the course of chemical reactions [2].  

In [1] we described the synthesis of the methyl ester of adamantane-1-

thioncarboxylic acid (13) and showed that when interacting with piperidine instead of 

thionamide formation it is isomerized to the ester of thiorcarboxylic acid (16) and 

converted into the piperidine salt of the same acid (14), accompanied by 

N-methylation of piperidine. 
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Results and discussion.In order to study the spatial effect of the carbon radical 

on the direction of the reaction of thionesters with piperidine, the behavior of 

adamantyl-1-thioacetic (2) and thionpivalic (9) methyl esters in this process was 

studied in the present work. In other words, those substrates in which steric factors 

play, respectively, a smaller or larger role. 

Thionesters (2) and (9) were synthesized in dioxane by the method developed 

by us [1] and isolated by column chromatography on silica gel with yields of 72 and 

69%, respectively. The reaction was monitored by GLC. The IR spectrum of 

compound (2) contains an absorption band at 1250 cm
-1
, which corresponds to the 

valence oscillations of the C = S bond, and the PMR spectrum in the region of 

3.9 ppm. there is a singlet of protons of the methyl group. The corresponding signal 

for the thionester (9) is observed at 3.95 ppm. 

As a result of half an hour of heating the thionester (2) in anhydrous piperidine, 

taken in large excess, after distillation of the latter was isolated a mixture of 

compounds (Table 1). 

 

The presence of adamantane-1-acetic (4) and thionoacetic (5) acids in this 

mixture of N-piperidylamides was determined by GC and PMR methods by 

comparison with samples obtained from adamantane-1-acetic acid chloride. 

Thus, in the PMR spectrum of thioamide (5), the proton signals of the 

Ŭ-methylene groups of the piperidine ring are observed in the form of two broad 

singlets at 3.63 and 4.20 ppm, apparently due to the inhibition of rotation around the 

bond = C - N. shear of these protons in a weak field in comparison with amide (4)     
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(ŭ 3.43 ppm), in which these protons are equivalent. 

Thiolester (6) was isolated by column chromatography as a sample with a 

content of 57% in a mixture with the original thionester (2) and ester (7). In the IR 

spectrum of this mixture, the absorption band of carbonyl groups is observed at 1680 

and 1730 cm-1, which corresponds to their absorption in thionester (6) and ester (7). 

In the PMR spectrum there is a signal of protons of the SCH3 group at 2.05 ppm, 

which is shifted to a strong field in comparison with esters (2) and (7) by 1.85 and 

1.4 ppm, respectively. Assuming that amide (4), as in the case of adamantane-1-

carboxylic acid N-piperidylamide (15) [1], is formed from salt (3), we tried to detect 

it by lowering the reaction temperature.  

However, only amide (4) and thioamide (5) were detected in the synthesis at 

20 ÁC in quantities of 9 and 91%, respectively. Obviously, the formation of salt (3) 

slows down as the reaction temperature decreases. This is confirmed by the data of 

the experiment conducted in an airtight container at 160 and 220 
o
C (Table 2). 

Table 1 

Properties of thionesters (2), (9) and products 

of their reaction with piperidine 

ˉ 

Comp. 

Yield
a
, 

% 

Melting point, 
ʦ
ʉ

b 

 (retention time,s) 

PMR spectrum, 

ŭ, ppm 

ɯR spectrum, 

sm
-1 

2 

4 

5 

6 

7 

9 

10 

11 

12 

72 

48 

32 

10 

3 

7 

54 

27 

18 

(900) 

46-48 (828) 

91-93 (1332) 

(468) 

(306) 

- 

- 

38-40 (144) 

- 

2.44 (2ʅ), 3.88 (3ʅ) 

1.88 (2ʅ), 3.43 (4ʅ) 

2.73 (2ʅ), 3.63, 4.20 (4ʅ) 

1.13 (2ʅ), 2.05 (3ʅ) 

3.45 (3ʅ) 

1.03 (9ʅ), 3.95 (3ʅ) 

2.93 (4ʅ), 8.30 (2ʅ) 

1.10 (9ʅ), 1.45 (6ʅ), 3.35(4ʅ) 

2.10 (3ʅ) 

1250 (ʉ = S) 

1610 (C = ʆ) 

1250 (ʉ = S) 

1680 (ʉ = ʆ) 

1730 (ʉ = ʆ) 

- 

- 

- 

- 

Note. At 
a
106 Á C. 

b
 For compounds derived from acid chlorides. 

Table 2 

Yields
a
 of reaction products of thioester (2) with 

piperidine at different temperatures,% 

ˉ 

Compaund 

 

20
ʦ
ʉ 

 

106
ʦ
ʉ
ʙ
 

 

160
ʦ
ʉ 

 

220
ʦ
ʉ 

4 

5 

6 

9 

91 

- 

48 

31 

10 

69 

19 

11 

89 

5 

5 

Note. 
a
 Submit GLC. 

b
 The boiling point of piperidine at atmospheric pressure. 
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As can be seen from table 2, an increase in temperature leads to an increase in 

the amount of amide (4) and a decrease in the amount of thioamide (5). Salt (3) was 

not found in any experiment. However, in the distillation of piperidine, as in the case 

of the reaction with a carboxylic acid thioester [1], N-methyl piperidine was detected 

in an amount corresponding to the amount of amide (4). This confirms the 

assumption of the formation of amide (4) from the piperidine salt (3). 

The reaction between thionester (9) and piperidine was performed under 

similar conditions (30 minutes, boiling piperidine). A mixture of compounds was 

formed (Table 1), in the PMR spectrum of which signals at 3.35 and 2.93 ppm were 

observed, which apparently belong to the Ŭ-protons of the piperidine ring in amide 

(11) and salt (10), respectively. compare with [1]). In addition, the formation of salt 

(10) indicates the presence of a signal of protons of the group NH2
+
 at 8.3 ppm The 

shift of Ŭ-protons in the PMR spectrum of amide (11), obtained from pivalic acid 

chloride, completely coincides with the above. The signal of protons of the SCH3 

group in the thiolester (12) was observed at 2.1 ppm. (2.05 ppm for thiolester (6)). 

Thus, as a result of the reaction of the thiorester (9) with piperidine, as in the 

case of adamantyl-containing thionesters, the formation of the piperidinium salt and 

isomerization to the thiolester occur. The yield of N-methylpiperidine was not 

determined in this experiment. 

It is known that the first stage of the reaction of the nitrogenous base with 

carbonyl or thiocarbonyl compounds is the addition of a carbonyl or thiocarbonyl 

group and the formation of adducts (17). Further transformations of these 

intermediates are possible in several ways. In the reaction under study, the usual 

decomposition of intermediate (17) with the formation of thioamide (5) occurs only 

in the case of ester (2). Unusual ways of decay of the adduct (17) will be realized for 

all thionesters, including thionester (14), the properties of which are described in [1]. 

Isomerization of thionesters to thiolesters occurs, in our opinion, by converting the 

adduct (17) into an intermediate (18) through the transition state (A). It is known 

from the literature [3] that thermal isomerization of thionesters to thiolesters proceeds 

strictly intramolecularly and obeys first-order kinetic laws. In some cases, it is 
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explained by the participation of ion pairs [4]. Based on these data, we proposed 

structure (A) as a transition state. This transition state is an ionic vapor whose anion 

is stabilized by delocalization of the charge between oxygen and sulfur atoms. 

As can be seen from table. 3, in the case of the most bulky tert-butyl radical, 

the yield of thiolester (12) is not the lowest.  

However, as the volume of the substituent decreases, ie with the transition to 

adamantyl (thiolester (16)) and adamantylmethyl (thiolester (6)) radicals, the yield of 

thiolester should increase. In the latter case, it becomes possible to realize the 

transition state (B), which leads to the formation of thioamide (5), because the 

transition states (A) and (B) are similar. Taking into account the total yield of 

compounds (5) and (6), the yield of thiolester (12) having a tert-butyl radical will be 

the lowest. 

To understand the causes of this phenomenon, it is necessary to take into 

account that in the ion pair the anion is more solvated than the cation [5]. Therefore, 

the reduction of anion energy due to solvation will be crucial to stabilize the 

transition state (A). As the volume of the radical increases in the series of 

adamantylmethyl, adamantyl, tert-butyl, steric barriers to the solvation of the anion 

increase, which increases the energy of the transition state and, thus, leads to a 

decrease in the rate of thiolester formation. 

 

Conclusions. The formation of piperidinium salts from intermediate (17), 

accompanied by N-alkylation of the piperidine molecule, involves the participation of 

another piperidine molecule in this process.  

Therefore, structure (B) was proposed as a transition state, in which the 

transition of a methyl group to a nitrogen atom occurs without charge separation. In 

this case, the influence of steric factors must be offset by the neutrality of the 

transition state. However, due to the importance of such an effect on the competitive 

directions of the reaction (isomerization, thioamidation), the salt yield during the 

transition from tert-butyl to methyladamantyl substituent decreases (Table 3). 
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Table 3 

Yields of reaction products of thioesters (2), (9) and (13) with piperidine,% 

 ̄

Compaund 

 

Solt tiolacide+ Amide 

 

Thiolester 

 

Thioamide 

9 

13
ʘ
 

2 

82 (10 ï 11) 

57 (14) 

48 (4) 

18 (12) 

29 (16) 

10 (6) 

- 

- 

32 (5) 

Note. 
a
 Data from [1]. 
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ʋɼʂ 669 

ʆɹʈʆɹʂɸ ʉʊɸʃɽɺʀʍ ɺʀʈʆɹɯɺ 

 

ɹʦʣʦʢʘʥ ɯʚʘʥ ɻʝʦʨʛʽʡʦʚʠʯ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʄʽʪʨʽʻʚʘ ʂʠʣʠʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʊʨʫʭʘʥʦʚ ɺʣʘʜʠʩʣʘʚ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪʠ 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʩʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʩʫʯʘʩʥʠʭ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʉʪʘʣʴ ʟ ʣʠʪʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʙʝʟ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʯʘʩʪʦ ʥʝ ʤʦʞʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʽʙʥʽ 

ʚʠʤʦʛʠ. ʈʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʮʥʝʥʥʷ ʚʠʣʠʚʢʽʚ ʽʟ ʩʪʘʣʽ ʤʘʨʢʠ 150ʍʅʄ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʪʝʨʤʦʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʫ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ. ɺʠʚʯʝʥʦ ʚʧʣʠʚ 

ʪʠʤʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʣʠʚʢʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʘʟʦʚʽ ʩʪʘʥʠ, ʪʝʨʤʦʯʘʩʦʚʘ ʦʙʨʦʙʢʘ, ʪʝʨʤʦʛʨʘʤʘ, ʟʝʨʥʦ, 

ʩʪʨʫʢʪʫʨʘ, ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ. 

 

ɿʘʝʚʪʝʢʪʦʾʜʥʘ ʩʪʘʣʴ ʤʘʨʢʠ 150ʍʅʄ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʘʥʜʘʞʽʚ, ʣʠʪʠʭ ʪʘ ʢʦʚʘʥʠʭ ʚʘʣʢʽʚ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ. ʅʝʜʦʣʽʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʣʽ 150ʍʅʄ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʣʢʽʚ ʻ ʾʾ ʩʢʣʘʜʥʠʡ ʽ ʪʨʠʚʘʣʠʡ ʨʝʞʠʤ 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʪʨʽʡʥʦʛʦ ʚʽʜʧʘʣʫ ʽ 

ʦʩʪʘʪʦʯʥʦʾ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʘ ʨʝʞʠʤʦʤ ʧʦʜʚʽʡʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʟ ʚʠʩʦʢʦʶ 

ʚʽʜʧʫʩʪʢʦʶ, ʥʝʚʠʩʦʢʘ ʪʚʝʨʜʽʩʪʴ ʤʝʪʘʣʫ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ. ʄʝʪʦʶ 

ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʨʝʞʠʤʫ ʪʝʨʤʦʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʚʠʣʠʚʢʽʚ ʽʟ 

ʟʘʝʚʪʝʢʪʦʾʜʥʦʾ ʩʪʘʣʽ ʪʠʧʫ 150ʍʅʄ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ ʰʣʷʭʦʤ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ ʩʪʨʫʢʪʫʨʠ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʨʤʦʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʧʨʦʚʦʜʠʚʩʷ ʘʥʘʣʽʟ ʬʘʟʦʚʠʭ ʩʪʘʥʽʚ 

ʩʪʘʣʽ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ.  

ʋ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 7380 ʜʦ 7750 ʻ ʦʙʣʘʩʪʴ, ʷʢʘ 



180 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʽʦʜʦʤ ʟʘʨʦʜʞʝʥʥʷ ʥʦʚʦʾ ʬʘʟʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʯʠʥʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʢʘʨʙʽʜʽʚ ʽ ʟʘʨʦʜʞʝʥʥʷ ʮʝʥʪʨʽʚ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʦʚʦʾ 

ʬʘʟʠ (ʘʫʩʪʝʥʽʪʫ). ʄʽʥʽʤʘʣʴʥʠʡ ʧʽʢ ʧʨʠ 7590  ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʢʩʠʤʘʣʴʥʫ 

ʰʚʠʜʢʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʮʝʥʪʨʽʚ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʄʽʢʨʦʩʪʨʫʢʪʫʨʘ ʩʪʘʣʽ ʪʠʧʫ 150ʍʅʄ 

ʫ ʚʠʭʽʜʥʦʤʫ (ʣʠʪʦʤ) ʩʪʘʥʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʫʤʽʰ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʧʝʨʣʽʪʫ ʪʘ 

ʮʝʤʝʥʪʠʪʫ, ʱʦ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʦ ʤʝʞʘʭ ʟʝʨʝʥ ʫ ʚʠʛʣʷʜʽ ʩʽʪʢʠ ʟ ʜʽʣʷʥʢʘʤʠ 

ʛʨʫʙʦʾ ʛʦʣʯʘʩʪʦʾ ʙʫʜʦʚʠ. ʉʝʨʝʜʥʷ ʪʚʝʨʜʽʩʪʴ ʩʪʘʣʽ ʩʪʘʥʦʚʠʪʴ 300-340 ʅɺ.  

ʊʝʨʤʦʯʘʩʦʚʘ ʚʠʪʨʠʤʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʚ ʧʝʯʽ ʦʧʦʨʫ çʅʘʧʨʫʞʝʥʥʷè ʤʦʜʝʣʽ 

ʧʽʜʚʦʜʥʦʛʦ ʯʦʚʥʘ 20/12,5 ʧʦʪʫʞʥʽʩʪʶ 3 ʢɺʪ ʽ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

13500 . ʋ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʪʫ ʧʽʯ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 7600  ʟʤʽʱʘʣʠ ʜʚʘ ʟʨʘʟʢʠ 

ʩʪʘʣʽ. ʇʨʠ ʟʘʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʨʘʟʢʠ ʚʠʪʨʠʤʫʚʘʣʠʩʷ ʧʝʯʽ ʧʨʦʪʷʛʦʤ 19 ʭʚʠʣʠʥ. 

ʎʝʡ ʯʘʩ ʚʠʪʨʠʤʢʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʠʣʠʚʢʠ. ʇʽʩʣʷ 

ʪʝʨʤʦʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʧʝʨʰʠʡ ʟʨʘʟʦʢ ʦʭʦʣʦʜʞʫʚʘʚʩʷ ʫ ʚʦʜʽ, ʜʨʫʛʠʡ ʟʨʘʟʦʢ 

ʩʧʦʢʽʡʥʦ ʦʭʦʣʦʜʞʫʚʘʚʩʷ ʥʘ ʧʦʚʽʪʨʽ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝʡ ʮʠʢʣ 

ʪʝʨʤʦʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʨʽʚʥʠʭ ʫʤʦʚ ʜʚʦʨʘʟʦʚʦ. 

ʇʝʨʰʠʡ ʚʠʧʨʦʙʫʚʘʥʠʡ ʟʨʘʟʦʢ ʩʪʘʣʽ ʤʘʻ ʪʚʝʨʜʽʩʪʴ ʫ ʣʠʪʦʤʫ ʩʪʘʥʽ 38 HRC, 

ʜʨʫʛʠʡ ʟʨʘʟʦʢ 35 HRC. ʇʨʦʡʰʦʚʰʠ ʜʨʫʛʠʡ ʮʠʢʣ ʪʝʨʤʦʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ, 

ʪʚʝʨʜʽʩʪʴ ʧʝʨʰʦʛʦ ʩʪʘʥʦʚʠʣʘ 64 HRC, ʪʚʝʨʜʽʩʪʴ ʜʨʫʛʦʛʦ 30 HRC. ɿʥʘʯʥʦ 

ʧʽʜʚʠʱʠʣʘʩʷ ʪʚʝʨʜʽʩʪʴ ʧʝʨʰʦʛʦ ʟʨʘʟʢʘ ʦʭʦʣʦʜʞʝʥʦʛʦ ʫ ʚʦʜʽ, ʪʦʜʽ ʪʚʝʨʜʽʩʪʴ 

ʜʨʫʛʦʛʦ ʟʨʘʟʢʘ ʦʭʦʣʦʜʞʫʚʘʥʦʛʦ ʥʘ ʧʦʚʽʪʨʽ ʟʥʠʟʠʣʘʩʷ. ɺʽʜʙʫʣʘʩʷ 

ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʧʝʨʰʦʛʦ ʟʨʘʟʢʘ ʩʪʘʣʽ. ɺʠʷʚʠʣʘʩʷ ʥʦʚʘ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʘ ʬʘʟʘ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʧʝʨʣʽʪʫ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʣʦ ʚʟʷʪʦ ʟʨʘʟʦʢ ʪʽʻʾ ʞ ʤʘʨʢʠ ʩʪʘʣʽ, ʱʦ ʧʨʦʡʰʦʚ ʩʪʘʥʜʘʨʪʥʝ 

ʟʘʛʘʨʪʫʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 11500  ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʚʦʜʽ. ʎʝʡ ʟʨʘʟʦʢ ʤʘʻ 

ʪʚʝʨʜʽʩʪʴ 64 HRC. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʨʦʚʦʜʠʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɻʆʉʊ 23.2080-079. ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʟʨʘʟʦʢ ʩʪʘʣʽ 150ʍʅʄ, ʱʦ ʧʨʦʡʰʦʚ ʪʝʨʤʦʯʘʩʦʚʫ 

ʦʙʨʦʙʢʫ, ʤʘʻ ʘʥʘʣʦʛʽʯʥʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʚʝʨʜʦʩʪʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʷʢ ʫ 

ʟʨʘʟʢʘ ʩʪʘʣʽ. ɻʘʨʪʫʚʘʣʴʥʠʡ ʟʨʘʟʦʢ ʤʘʻ ʛʨʫʙʫ ʛʦʣʯʘʩʪʫ ʨʽʟʥʦʨʽʜʥʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʥʴʦʛʦ ʟʨʘʟʦʢ, ʱʦ ʧʨʦʡʰʦʚ ʪʝʨʤʦʯʘʩʦʚʫ ʦʙʨʦʙʢʫ, ʤʘʻ ʟʦʚʩʽʤ ʽʥʰʫ 
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ʟʝʨʥʠʩʪʫ ʨʽʚʥʦʤʽʨʥʫ ʩʪʨʫʢʪʫʨʫ. ʎʷ ʩʪʨʫʢʪʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʚʥʦʤʽʨʥʦ 

ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʝʨʝʥ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʧʦ ʢʨʘʷʭ. ʊʝʦʨʝʪʠʯʥʦ ʪʘʢʘ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʝʜʙʘʯʘʻ ʙʽʣʴʰ ʚʠʩʦʢʽ, ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ, ʟʜʘʪʥʽʩʪʴ ʩʪʘʣʠ ʯʠʥʠʪʠ 

ʦʧʽʨ ʨʽʟʥʠʤ ʟʤʽʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʊʝʨʤʽʥʦʚʘ ʦʙʨʦʙʢʘ ʩʪʘʣʽ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʩʧʨʦʩʪʠʪʠ ʪʘ ʩʢʦʨʦʪʠʪʠ ʨʝʞʠʤ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʪʘʣʽ ʤʘʨʢʠ 150ʍʅʄ. 
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Annotation. Complex technical objects in modern society are extremely 

important. We are talking primarily about various radio-electronic complexes for 

military and special purposes, radar stations, automated control systems (air traffic, 

energy facilities, etc.). The state's defense capability, economic security, and the lives 

of hundreds and thousands of people depend on the level of reliability such facilities. 

Such objects belong to the class of recoverable objects of long-term repeated 

use. They tend to be expensive and costly to operate. To ensure the required level of 

reliability during their operation, maintenance is usually carried out, the essence of 

which is the timely preventive replacement of elements that are in a pre-failure state. 

Keywords: maintenance, object of military equipment, regulated maintenance 

of military equipment, costs for the cost military equipment. 

 

Complex technical objects are understood as objects consisting of a large 
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number of different types elements (tens, hundreds of thousands), each of which can 

be a rather complex technical device. Elements can be electronic, mechanical, 

electromechanical, hydraulic, etc. The heterogeneity of elements leads to the fact that 

different elements are characterized by fundamentally different physical processes 

(and, consequently, rates) of degradation, leading to their failure. 

The objects under consideration belong to the class of repairable objects for 

long-term repeated use, and during their operation, maintenance is usually carried out 

to maintain the required level of reliability. Maintenance (MS) is understood as ña set 

of operations or an operation to maintain the operability or operability of an object 

when it is used for its intended purpose, simple, stored and transportedò [1, 2]. Also, 

when used as intended, only MS will be considered. 

During operation, an object at any time can be in one of the following states: 

serviceable, operable, inoperable. 

The object can be used for its intended purpose only in good or good condition. 

Restoration of a working or working condition is carried out at the expense of current 

repairs. The MS is usually carried out only when the object is in working order. If by 

the time of the start of maintenance (or in the process of maintenance) there was a 

complete failure, then the object is first restored, and then maintenance is carried out. 

The essence of MS is to prevent some part of failures by replacing individual 

elements, cleaning, lubricating, adjusting, etc. (which is why MS is often called 

prevention). In modern technical facilities, in the vast majority of cases, maintenance 

is reduced to the replacement of elements (liquids, oils, etc.) that are in a pre-order 

state. 

The task of optimizing parameters strategy maintenance "on condition" (MC) 

with a constant monitoring frequency can be represented as follows: 

ʪʨ

0ʢʪʦʪʦ0
),,( TTUET ²*** ; (1.1 a) 

min),,(
ʢʪʦʪʦʫʜ
­*** TUEc , (1.1 b) 

where 
ʪʨ

0
T - is the specified required value of the mean time between failures of 

object; 
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*

ʪʦ
E , *

ʪʦ
U  and *

ʢ
T  - are the sought optimal values of corresponding parameters. 

It was already noted above that this problem cannot be solved by rigorous 

analytical methods of optimization, only an approximate solution of the problem is 

possible. Let us consider a technique for the approximate solution of problem (1.1), 

based on the use of a simulation statistical model and software that implements it 

(ISMPN program). 

First, let us describe the technique formally, present it in the form of an 

algorithm that is implemented by a user (expert) in a dialogue mode with a PC. Later, 

we will consider the technology of software application in solving the problem. 

The algorithm for solving the problem is shown in figure 1. 

Operator 1 creates empty sets +
ʪʦ

E  and +

ʪʦ
U , and initiates the variable k, which is 

used to count the number of steps in finding a solution. The set +

ʪʦ
E  is used as current 

set of serviced elements (one element taken from the set will be added to it at each 

step 
ʪʦ

E ). The set +

ʪʦ
U  is used to memorize the found optimal values of maintenance 

*

k
u
ʪʦ

 levels of elements included in the set +
ʪʦ

E . 

Operator 2 forms number k of the next (current) step of search process. 

Operator 3 selects k-th element 
k

e  from the set 
ʪʦ

E  and adds it to the set +
ʪʦ

E . 

Operator 4 builds (programmatically) graphs of functions )(
ʢʪʦ

Tu
k

+  and )(
ʢʫʜ

Tc+

depending on the frequency of maintenance 
ʢ

T . 

 )(
ʢʪʦ

Tu
k

+  - is the optimal value of maintenance level for k-th element, satisfying 

the condition: 

 

ku
k

TUEcTu
ʪʦ

min),,(:)(
ʢʪʦʪʦʫʜʢʪʦ
­+++ , (1.2) 

where },...,,{
ʪʦ1ʪʦ1ʪʦʪʦ kk

uuuU *

-

*=  - is the set (vector), in which *

-

*

1ʪʦ1ʪʦ
...,,

k
uu  - are 

optimal values of maintenance levels of elements found in the previous steps, and is 

varied of maintenance level for the element 
11

...,,
-k

ee , optimal value of which must be 

found in accordance with condition (1.2). 
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Figure 1. Algorithm for finding  optimal parameters of maintenance strategy ñon 

conditionò strategy with a constant frequency of control 

 

The vector +

ʪʦ
U  in (1.2) differs from 

ʪʦ
U  only in that +

ʪʦ
U  found optimal value is 

substituted as k-th component )(
ʢʪʦ

Tu
k

+ . 

The value )(
ʢʫʜ

Tc+  - is the unit cost of operation obtained at the optimal value of 
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maintenance level )(
ʢʪʦ

Tu
k

+ : 

),,()(
ʢʪʦʪʦʫʜʢʫʜ

TUEcTc +++ = . (1.3) 

Operator 5 determines the optimal (conditionally optimal) value of the control 

frequency in the current step +
ʢ

T , satisfying condition: 

)(min)(
ʢʫʜʢʫʜ

ʢ

TcTc
T

+++ = . (1.4) 

Operator 6 determines optimal value of the maintenance level ++

k
u
ʪʦ

: 

)(
ʢʪʦʪʦ

++++ = Tuu
kk

. (1.5) 

Operator 7 stores found value ++
k

u
ʪʦ

 in the database, thereby preparing database 

for subsequent calculations. 

At this stage of calculations, we have obtained a conditionally optimal solution 

to the problem (optimal provided that there is a set of serviced elements +

ʪʦ
E ): 

++++=
ʢʪʦʪʦ

,, TUE
S

STO . 

Operator 8 determines the mean time between failures of the object +

0
T  

achieved in current search step: 

)(
00

++=
S

TT STO . 

Operator 9 checks the condition ʪʨ

00
TT ²+ . If the condition is satisfied, then the 

obtained conditionally +

S
STO  optimal solution is taken as the final solution to the 

problem (operator 11): 

+* =
SS

STOSTO : . 

In this case, the process of finding a solution ends. 

Otherwise, if ʪʨ

00
TT <+ , statement 10 is executed, which checks if all of the 

elements from 
ʪʦ

E were used in the search for a solution. If not (
ʪʦ

Ek< ), then 

operator 10 transfers control to operator 2 continue the process of finding a solution. 

If at some step all the elements selected from 
ʪʦ

E  are exhausted (
ʪʦ

Ek= ), then 

this will mean that the original problem (1.1) has no solution 
ʪʨ

0
T - given requirement 

cannot be met. 
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If, despite this, the task still remains relevant, then to solve it you need: 

- to increase the level of reliability object; 

- expand the set of potentially serviceable items 
ʪʦ

E , or 

- to reduce the required level of facility reliability ʪʨ
0

T . 

Conclusions. The developed methods for determining the optimal parameters 

of various maintenance strategies are tested on specific examples. As test objects, on 

which the methods were tested, we used objects that significantly differ in 

composition, structure, and reliability. This made it possible, on the one hand, to 

demonstrate the applicability of the developed methods in various conditions and, on 

other hand, to study the main properties of the optimal strategies of MC and 

ñmaintenance by resourceò. The results obtained confirm the initial assumption about 

the preference of MC strategies in comparison with the ñmaintenance by resourceò 

strategy. The results of the application of the developed methods confirm their 

practical applicability for real technical objects. 
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Introduction.  Compliance with the quality of products in restaurant 

establishments with internal and international standards is a necessary condition that 

determines their competitiveness and directly affects the overall image. 

Actuality of the theme. Organizing food services in restaurant establishments 

must comply with safety and food quality requirements [1-4]. Adherence to the 

principles of the HACCP system allows for the optimization of technological 

processes, reduces losses from the production of unsafe products by identifying 

non-compliance at early stages of production, and ensures the safety of products 

through traceability along the entire food chain [3, 5]. 

The quality of sauces is established during their development, ensured during 
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production, and maintained during storage and distribution by strict adherence to the 

requirements outlined in regulatory and technological documentation [6-7]. 

The research goal is to identify critical control points and corrective actions in 

the production of sauces in restaurant establishments. 

Results and discussion. According to HACCP principles [1-5], an analysis of 

hazardous factors at each stage of sauce production in a pizzeria was conducted, 

which involved their identification and assessment (Table 1). Five critical control 

points (CCPs) were identified at the stages of raw material acceptance and sauce 

storage. CCPs are associated with hazardous biological and chemical factors. 

Table 1 

Critical Limits and Corrective Actions  

CC

P 

Raw Material Critical Limits  Corrective Actions 

Stage of Procurement (CCP 1) and Raw Material Acceptance (CCP 2) 

1, 2 Beef, pork, and 

chicken bones, 

rendered animal fat, 

margarine 

8 ÁC or lower (unless otherwise specified 

by legislation); packaging must be intact 

and undamaged; products must not be 

close to the expiration date at the time of 

delivery 

Reject the product; supplier 

inspection; personnel training 

1, 2 Fish -12 ÁC or lower (unless otherwise 

specified by legislation); packaging must 

be intact and undamaged; products must 

not be close to the expiration date at the 

time of delivery 

Reject the product; supplier 

inspection; personnel training 

1, 2 Celery and parsley 

(root), carrots, onions, 

tomato puree 

Raw food must be separated from ready-

to-eat food during the entire delivery 

time; products must not be close to the 

expiration date at the time of delivery 

Reject the product; supplier 

inspection; personnel training 

1, 2 Salt, sugar, bay leaf, 

black peppercorns, 

citric acid, wheat flour 

Packaging must be intact and 

undamaged; products must not be close 

to the expiration date at the time of 

delivery 

Reject the product; supplier 

inspection; personnel training 

Stage of Raw Material Storage (CCP 3) 

3 Beef, pork, and 

chicken bones, 

rendered animal fat, 

margarine 

8 ÁC or lower (unless otherwise specified 

by legislation); packaging must be intact 

and undamaged; products must not 

exceed the expiration date; residues of 

cleaning/disinfecting agents 

Re-temperature; consider if the 

products are safe for use; disposal 

of hazardous food products; 

personnel inspection and training 

3 Fish -12 ÁC or lower; packaging must be 

intact and undamaged; products must not 

be close to the expiration date; thawed 

when the core temperature reaches 

between 0 ÁC and 5 ÁC 

Re-temperature; consider if the 

products are safe for use; disposal 

of hazardous food products; 

personnel inspection and training 

3 Celery and parsley 

(root), carrots, onions, 

tomato puree 

Products must not be close to the 

expiration date at the time of delivery 

Personnel inspection and training 
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3 Salt, sugar, bay leaf, 

black peppercorns, 

citric acid, wheat flour 

Packaging must be intact and 

undamaged; products must not be close 

to the expiration date at the time of 

delivery 

Personnel inspection and training 

Sauce Production Stages (CCP 4-5) 

4 Finished sauce Core temperature of at least 85 ÁC 

(unless otherwise specified by 

legislation) for no more than 4 hours, or 

core temperature between 0 ÁC and 5 ÁC 

for no more than 3 days 

Continue heating or cooling the 

sauce until the objective is 

achieved; consider if the product 

is safe for consumption; disposal 

of hazardous food products; 

personnel inspection and training 

5 Finished sauce Serve at a minimum core temperature of 

63 ÁC; do not serve food that may be 

contaminated 

Continue heating the sauce until 

the objective is achieved; 

consider if the product is safe for 

consumption; disposal of 

hazardous food products; 

personnel inspection and training 

 

Based on safety and quality monitoring results for the main sauces, critical 

control points, critical limits, and corrective actions in case of their exceeding during 

the production and handling of main sauces in the pizzeria were established and 

developed. 

Conclusions. Developing an HACCP system for a pizzeria ensures the analysis 

of hazards and control at all stages of sauce production in the establishment. Its 

implementation makes this process safe, and as a result, customers of the 

establishment gain confidence in the safety of dishes, contributing to an increase in 

trust in the establishment and raising its reputation. Consequently, the establishment 

gains a significant marketing advantage in the highly competitive restaurant business. 
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The development of modern science in the field of artificial intelligence allows 

delegating tasks of various complexity to it. Among them, it is worth highlighting the 

NLP task. 

NLP is an important direction in computer science, artificial intelligence, and 

mathematical linguistics that focuses on studying tasks related to computer 

processing of natural language [1, p. 2]. 

The scope of NLP usage is extremely broad. Within this field, various tasks are 

considered, such as text data classification, text data clustering, development of QA 

models, speech synthesis, semantic text search, and more. Accordingly, user inquiry 

processing falls within the domain of NLP issues. 

The main goals of this article are to review existing methods and tools that are 

advisable to use for user inquiry processing. 
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As mentioned earlier, the NLP field deals with solving many problems. To 

address the task of user inquiry processing, you need to refer to the following 

categories of NLP tasks: 

ǒ Categorization [2, p. 5] 

ǒ Building QA-models [3, p. 3] 

The task of user inquiry categorization is solved using various techniques, 

including conventional methods such as KNN and Linear Classifier. Accordingly, a 

inquiry assigned to a specific category can be examined based on the characteristics 

of that category. 

The main feature is the need to process inquiries in such a way that they can be 

represented in a numerical form. The accuracy of the transformation determines the 

accuracy of the categorization models' performance.  

As a method of text transformation, models such as Word2Vec-like, 

Transformers, and BERT should be considered [4, p. 268]. The implementation of 

categorization models can be done using both traditional methods mentioned earlier 

and neural network architectures. Architectures such as CNN, TextCNN, can be 

highlighted as examples of simple neural networks for working with text data. In 

addition, hybrid architectures can also be effective. 

QA models are characterized by their ability to generate responses to user 

inquiries using various sources of data [5, p. 1]. There are QA models that, while 

trained on specific responses, can also search for answers in specific data sources, 

such as databases. A drawback of these models is the need for a large amount of data 

for training in order to achieve high levels of accuracy.  

In the role of a dataset, the most relevant dataset to use is open data on 

electronic petitions because they accurately reflect potential submissions. To increase 

the dataset's size for the purpose of improving model training, it is necessary to 

employ the data augmentation principle. 

The task of processing inquiries was considered as a classification task. In 

order to conduct the research, models were trained using the collected dataset. After 

obtaining the model evaluation results on the test data, the following model 
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configurations were identified, as listed in Table 1. 

Table 1 

Results of model evaluation on test data 

Model Accuracy (%) Execution time (seconds) 

SVC & Glove 95.4 2.400 

TextCNN & Glove 93.4 1.286 

BERT 95.4 50.971 

 

Thus, having conducted an analysis of this subject area, specifically the 

application of NLP to address user inquiries, it can be concluded that at the present 

time, it is extremely promising for further research. Existing tools for solving tasks in 

the field of NLP are constantly evolving and improving, providing new possibilities 

in language processing. Meanwhile, the demand for software systems in this direction 

continues to grow, as automatic user inquiry processing not only optimizes this 

process but also makes it more efficient.  

Furthermore, the presence of software products on the market that allow 

solving similar tasks speaks not only of high demand and a wide range of 

applications for this type of software systems but also of the demand for solutions 

adapted to various needs of end users. 
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Introductions 

To evaluate the use of various surface testing methods for the durability of 

hydraulic hammer parts, bench testing was carried out at the Mashhydroprovid plant. 

The stand (Fig. 1, 2) consists of a stationary frame on which a hydraulic 

hammer 1 is installed, connections via flexible hoses 2 to the hydraulic system for 

adjusting the oil pump 3, pressure gauge 4, shut-off valve 5 , throttle 6, filter 7 , oil 

tank 8 of the vibrating system, to place the pressure sensor of the pressure line 9, 

pressure sensor of the pressure line 10, device for vibrating the fluidity of the striker 

11, measuring capacity 12, strain gauge vim monitor 13, oscilloscope 14, 

thermocouples 15 and 16, connections to writing device 17. [1-4] 
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Fig. 1 ï Stand for testing a hydraulic hammer (outside view)

 

Fig. 2 ï Scheme of the stand for testing a hydraulic hammer 

 

The stand is working as usual. Before adjusting the operating process 

parameters of the hydraulic hammer, pressure and drain pressure sensors are set to 

special linen stand. Then fill the oil tank of the hydraulic system with a working 

environment of the required brand and for the additional control unit of the pump, 

install a minimum amount of operating fluid. At the same time, turn on all the devices 

of the vibrating system to warm up for a maximum hour, as indicated in the data 

sheets of these devices, and the drive motor of the pumping station. [5] Changing the 

amount of pump flow at a frequent stage and changing at the skin level the amount of 

throttle pressure that has a reaction on the hydraulic hammer tool, record all the 

parameters that are being adjusted. During testing of the empty device, a vice was 

opened from 132 to 620 MPa. [6-7] 

Aim 

The working parts of the hydraulic hammer were monitored, which were 

manufactured and heat-treated to a hardness of 42ï44 HRC. [8-11] Testing were 

performed on a stand for 1000 cycles per vantagen. After 250 skin cycles, the devices 

were dismantled, the nature of damage to the working surfaces was examined and 

recorded. 

After 1000 guidance cycles, the diameter of the housing channels in the zone 
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immediately increased to 125.3 mm, the striker in the ñNò zone (div. Fig. 3) wore off 

by 0.3 mm, in the ñFò zone ï by 0.35 mm. The wear of the peak (div. small 3) should 

be approximately 0.3 and 1.2 mm. The signs of wear on the working surfaces of the 

parts, in the form of minor scratch marks, appeared on the peak in zone ñFò           

(div. Fig. 4) after 250 cycles of wear, on the bushings in zone ñBò after 450 cycles, 

and on the top ix parts (fighters and hulls) consistently after 300 and 500 cycles. The 

signs of wear on the working surfaces of the parts, in the form of minor scratch 

marks, appeared on the peak in zone ñFò (div. Fig. 4) after 250 cycles of wear, on the 

bushings in zone ñBò after 450 cycles, and on the top ix parts (fighters and hulls) 

consistently after 300 and 500 cycles. 

The tested parts of the device were cleaned to remove carbon deposits, washed 

in an extinguishing agent and subjected to metallographic examination. [12-15] 

The central part of the striker (zone ñFò, div. Fig. 3) appears to be 40 mm in 

diameter with a smoothed surface. Near the central area one can see ring-shaped 

zones with a relief, created in part by short folds, which indicate the radial 

straightness of the figure. 5). Zone ñMò, which adjoins zone ñNò, covers almost half 

of the surface (div. Fig. 3). There, wear of the surface metal is indicated, as 

protrusions and depressions (borozen) are marked. [15-20] Zone ñBò expands to the 

lower part of the surface, and is characterized by intense hardening of the metal with 

a shiny, smoothed, peeling surface. Zone ñEò is characterized by wear and hardening 

of the surface metal. 

 

Fig. 3 ï Hydraulic hammer test stand (general view) 
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Fig. 4 ï Scheme of the stand for testing the hydraulic hammer 

On the surface of the housing channel, soot and color of the escape are noted. 

Fig. 4 shows a picture of damage to the working surfaces of the pick and 

sleeve. The nature of the wear of these parts is almost identical to the damage of the 

upper parts. There is more intensive wear of the peak in zones "M" and "F" compared 

to the corresponding zones of the fight. 

Materials and methods of the study 

When performing a micro-examination and in the fractures of samples cut from 

the hull and strikers, a significant number of cracks were found in the surface 

volumes of the material of the upper and lower parts (Fig. 6). 

On the upper parts, there is a greater number of cracks of radial and mesh 

orientation (see Fig. 5), on the lower parts there are single cracks (Fig. 6). 

 

 

 

 

 

 

 

 

 

Figure 5 ï Striker after operation: surface wear, Ĭ10 

The distribution of cracks on the surface of the working areas of the parts is 
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uneven. On the striker, the cracks are mainly concentrated in the "M" and "F" zones 

(see Fig. 6), on the hull - in "B" and "C". The cracks are most densely located on the 

battle; they have a radial orientation, tangential ones are much less common. In some 

places, the merging of individual tangential cracks into one ring crack is noted. In 

fractures, the cracks have the appearance of arc-shaped areas with a clearly defined 

border. The walls of the cracks are smooth, significantly worn and have a dark shiny 

shade. The depth of cracks on the body and striker is up to 0.3 mm, on the sleeve and 

peak - 0.1 mm. 

The cavities of the cracks are filled with oxides of a light gray shade almost 

throughout their depth. In all cases, the cracks are located in the zone of structural 

changes and sometimes extend beyond it by 0.1ï0.15 mm. 

When studying the microstructure of the surface layers of all the studied parts, 

zones of structural changes are observed. The depth of these zones (see Fig. 6, 7) on 

the strikers ("M", "F") is 0.15ï0.3 mm, on the body and sleeve ("B", "C") - 0.10 - 

0.18 mm. They have a structure of martensitic and troost-martensitic types. On the 

rest of the surfaces, structural changes are observed in individual areas up to 1 mm 

long and up to 0.03 mm deep. On the cross-section of the hull (zone "A"), the 

formation of knots of metal adhesion, slander and wear of the surface layer is 

observed. In the zones "B" and "C" there is defamation and microcutting of metal 

with the formation of a fold-like relief oriented along the forming channel of the case 

(see Fig. 3). On the surface of the hull channel (zone "D") there is wear, nicking and 

flaking of the surface of the nicked layer. 

Results and discussion 

Analysis of the table. 1 allows us to conclude that the mechanical properties of 

the material of the case, striker, bushings peak at 20 ÁC meet the requirements of 

operation. During the study of the macrostructure, it was established that the metal of 

the parts is dense, there are no defects of metallurgical origin (Figs. 8, 9). 

The microstructure is of the sorbite type, uniform in the cross-section of the 

parts. 

The microhardness in the zone of structural changes exceeds the microhardness 
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of the base metal of the parts by 1.5ï2.0 times and is HV 630ï680 (HRC 57ï59). 

The chemical composition of the material of the investigated parts meets the 

operational requirements. The hardness of the material of the casings, strikers and 

picks is almost the same in the cross-section of the parts and is: casing ï HRC 43ï45; 

sleeve ï HRC 42ï44; butt ï HRC 43ï44; peak ï HRC 39ï40.  

 

Fig. 6 ï Structural changes in the materials of the case and striker, Ĭ5 

 

Fig. 7 ï Structural changes in peak and sleeve materials, Ĭ5 

 

ʘ) b) 

Fig. 8 ï Macrostructure in the diam. plane: a ï housings; b - bushings x100 
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Fig. 9 ï Macrostructure of the peak, Ĭ100 

 

The mechanical properties of the material of the parts were determined on 

samples cut in the axial and tangential directions at 20 . The results of tests of 

mechanical properties are given in table 1. 

Table 1 

Mechanical properties of the material of the parts 

The name of 

the part 

Direction cutt. of 

samples 

Mechanical properties 

sʚ 

MPa 

s0,2 

MPa 

s% s% KCV 

J/cm
2
 

1 2 4 5 6 7 8 

Cylinder 

(body) 

axial 1450ï1460 1360ï1370 14,0ï15,0 56,0ï59,0 48 

tangential 1460 1360ï1370 13,0 45,0 40ï42 

Peen 
axial 1440ï1450 1330ï1370 13,0ï14,0 54,0ï56,0 34 

tangential 1440ï1490 1350ï1410 12,0ï13,0 42,0ï43,0 34ï82 

Bushing 
axial 1465ï1480 1370ï1390 14,0ï16,0 54,0ï59,0 46ï48 

tangential 1475 1400ï1410 13,0 48,0ï51,0 48 

Working tool 

(pick) 

axial 1320 1250ï1260 16,5ï17,0 62,0ï64,0 68ï72 

tangential 1310ï1320 1250 15,0ï17,0 54,0ï56,0 54ï58 

 

Conclusions 

1. The nature and degree of development of damage, the features of structural 

changes and the type of cracks detected on the body, bushing, peak and striker allow 

us to conclude that the developed and implemented method of testing models 

provides comparable load conditions and, as a result, similar structural phase 

transformations and material damage of real parts. 

2. Damage to the working areas of the body, bushings, spikes and striker has 

an identical character with the maximum degree of development on the curved parts 
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of the surfaces of the parts - the zones of the most intensive sliding of the 

counterbody material. 

3. Destruction of the material of the device parts includes defamation, 

deformation, displacement and peeling of the metal layer, the formation of adhesion 

nodes and their wear in micro-areas. 

4. The degree of damage to the working areas of the case and the striker is 

greater compared to that observed on the peak and sleeve. 
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Annotation. 

The analysis of the condition of the crankshaft bearings of automobile internal 

combustion engines in the event of oil supply breakage and cessation of them was 

carried out. It is noted that this failure is one of the common causes of damage to 

rubbing pairs in an operation. In such cases, the different groups of bearings are often 

damaged, which cannot be explained within the framework of existing models of 

lubrication of plain bearings.  

The purpose of the work is to develop a mathematical model of oil supply for 

connecting rod bearings in emergency mode, which would take into account the 

characteristic features of the bearing design. Depending on the nature of the damage, 

this helps to determine and explain the causes of bearing damage if it occurs in 

various modes when operating conditions are broken. 

Keywords: crankshaft bearings, lubrication, operating, damage, failure, 

modeling. 

 

Introduction . 

As is known, main and connecting rod bearings in internal combustion engines 

have different structural oil supply devices [1, 2]. Thus, the main bearings are 

lubricated with engine oil supplied to them from the engine sump by an oil pump 

under pressure from the main oil line in the cylinder block. At the same time, oil is 

supplied to the connecting rod bearings from the main bearings through radial-axial 

oil channels made in the crankshaft. 
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Damage to engine bearings is always or almost always local in nature, when 

some groups of bearings are damaged and others are not, and vice versa [3, 4]. The 

reason lies in differences in the lubrication conditions of different bearings, as well as 

in engine operating modes, especially after a failure in the lubrication system. 

In the process of investigating the causes of malfunctions in the engine 

lubrication system, the following main and most common types of damage to 

crankshaft bearings are usually identified [5, 6]. In accordance with manufacturersô 

data [7, 8], they can be divided into 3 main types: 

1) most or all connecting rod bearings are damaged (Fig. 1), 

2) most or all main bearings are damaged (Fig. 2), 

3) both the main and connecting rod bearings are damaged (Fig. 3). 

Despite these obvious features of bearing damage, practice shows that some 

specialists, when determining the cause of such failures, do not take into account the 

observed difference in the degree of damage to the main and conrod bearings. As a 

result, reports and conclusions indicate causes of lubrication failure that directly 

contradict the existing signs.  

For a more accurate evaluation of all factors affecting the supply of oil to the 

connecting rod bearings in emergency mode after a failure in the engine oil system, it 

is necessary to clarify the oil supply diagram from the crankshaft main journal to the 

conrod journal. To do this, consider a diagram that is as close as possible to the actual 

design of crankshafts of modern automobile internal combustion engines (Fig. 4).  

 

Purpose of the work can be formulated as determination of the change in 

pressure in the lubrication hole in front of the conrod bearing after failure of oil 

supply to the main oil channel (in front of the main bearing). To solve this, it is 

necessary to find the mass of the oil column in the lubrication hole and the 

coordination of its center of mass.  

This will allow us to calculate not only the pressure in the area of the 

lubrication hole on the conrod bearing, but also the change in this pressure over time. 
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Fig. 1. Damage to the connecting rod bearings (left) in the absence of noticeable 

damage to the main bearings (right) 

 

 

Fig. 2. Damage to the main bearings through scuffing, melting, jamming in the 

cylinder block (left). It was accompanied by relatively minor damage to the 

conrod bearings (center) 

 

 

Fig. 3. Damage to all bearings, both main (left) and connecting rod ones 

(center and right) 
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Fig. 4. Calculation diagram of oil supply from the main journal to the conrod 

journal of the modern (left) and previous years of production (right) engines 

 

Materials and methods. The oil mass in the hole does not remain constant 

over time, since oil, after the supply to the main bearing is stopped, continues to flow 

out of the oil hole into the connecting rod bearing. The change in oil mass per unit 

time will be exactly equal to its mass flow through the conrod bearing, since after 

failure nothing enters the lubrication hole: 

x
cr

dm
G

dt
=- .  (1) 

where the sign ñminusò indicates a decrease in the oil mass as it flows out of 

the hole. 

In accordance with the change in mass, the length of the oil column in the hole 

also changes over time, since these quantities are proportional. Then from (1) it 

follows that: 

2

4x
cr

dl
G

d dt pr
= . (2) 

If we set the cross-sectional area that determines the oil flow rate in the bearing 

fcr, the flow coefficient ɛ, and the pressure drop in the conrod bearing ȹpcr, then the 

oil flow rate Gcr, included in equation (2) can be calculated using the formula  

2 2cr cr crG f pm r= D , (3) 

where fcr is the cross-sectional area that determines the oil flow in the bearing, 
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ɛ is the flow coefficient, ȹpcr is the pressure drop in the conrod bearing. 

To a first approximation, without taking into account the eccentricity of the 

shaft, the area is determined by half of the diametrical working clearance in the 

bearing (which is usually close to ŭcr =  0,05 mm and is further assumed unchanged in 

the process under consideration). That is 
1

2
cr crf dp d= . The flow coefficient through 

this hole depends on the coefficient of hydraulic resistance ɝ of the section 
1

1
m

x
=
+

, 

taking ɝ according to [9] in the range of 1.5-2.5. However, taking into account the 

fact that in a real crankshaft the channel is inclined, the centrifugal force on the 

column at an angle ű (Fig. 4) can be written as:  

2
2

900
cr x xp r n l cos
p
r j= . (4) 

where     / 30v R np=  is a peripheral velocity of the liquid column, n is the 

rotation speed, rpm.  

From equation (4), the pressure from centrifugal forces is directly proportional 

to the radius of the center of mass of the column and its height (length). Substituting 

the expression (3) into equation (2) and taking into account equation (4) for pressure, 

we obtain an equation for changing the length of the oil column in the lubrication 

hole in the form: 

( )
( )

4
2

1

x cr
cr k

dl
p p

d d

d

t r x
-=-

+
. (5) 

Equation (5) is a 1st order differential equation resolved with respect to the 

derivative, which describes the process of changing (decreasing) the length of the oil 

column in the lubrication hole due to the oil flow from the hole under the action of 

centrifugal force applied to the column. The solution to equation (5) is found by 

specifying the time step ȹŰ and the initial conditions, which, obviously, is the length 

of the column at the initial time, equal to the length of the channel, i.e. at Ű = 0 lx= L.  

Results and discussion. The calculation results are presented in Table 1, as 

well as in Fig. 5, where it is clearly seen that the lubrication of the crankpins of the 

crankshaft actually disappears after a failure of the engine lubrication system with a 
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certain delay. In this case, the duration of the delay depends both on the design and 

size of the lubrication channel, and on the crankshaft speed. 

Table 1  

The engine lubrication system operation in various modes after failure 

Operating mode, rpm 1000 2000 3000 4000 5000 6000 

Operating time before damage to conrod bearings begins, s 

Modern engines (Fig. 6) 6 3 2 - - - 

Engines of previous years 

(Fig. 7) 
14 7,5 4,5 3,5 3 2,5 

Maximum oil supply pressure for conrod bearings from centrifugal forces, MPa 

Modern engines (Fig. 6) 0,107 0,126 0,160 - - - 

Engines of previous years 

(Fig. 7) 
0,103 0,111 0,125 

0,145 0,170 0,20 

 

 

Fig. 5. Change in oil pressure in the crankshaft lubrication hole of modern (left) 

and older (right) design over time after an oil supply failure, depending on the 

engine operating mode 

 

Noteworthy is the fact that modes close to the idle mode (1000 rpm) provide 

the maximum duration of lubrication of connecting rod bearings at low supply 

pressure.  

The calculations performed show that in the event of an emergency 

interruption of the oil supply to the main bearings, the connecting rod bearings are 

not immediately left without lubrication. For some time, the oil pressure in them is 

ensured by the action of centrifugal forces acting on the oil column in the lubrication 
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hole. In this case, the amount of pressure created by centrifugal forces may still be 

quite sufficient for normal operation of the bearing (albeit under small loads and for a 

very limited time, until the oil is completely squeezed out of the lubrication hole into 

the connecting rod bearing).  

Then, if we assume that at engine low loads and speeds the conrod bearing 

remains operational as long as there is oil supply, then Fig. 6 shows the maximum 

time from the moment of failure to stopping the engine, provided there is no damage 

to the conrod bearings. 

Conclusions. Based on these features of the operation of conrod bearings, the 

results obtained confirm that it is the presence of centrifugal forces that explains the 

significant differences in damage to the main and conrod bearings observed in the 

practice of studying the failure causes. In particular, we are talking about those cases 

when jamming of the crankshaft in the main bearings is not accompanied by any 

damage to the conrod ones. This makes it possible to explain some facts known from 

expert research, including when an oil supply failure is accompanied by the activation 

of an insufficient oil pressure alarm. If such a failure occurs at high speeds, serious 

damage to all crankshaft bearings is natural, especially on engines of modern designs. 

On the contrary, at low speeds the driver has time to react to a failure and stop the 

engine in a timely manner, and in this case the connecting rod bearings may not be 

damaged. 
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ʋɼʂ 681.5 

ʇʈʆɽʂʊʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

ʂʆʅʊʈʆʃʖ ɯ ʋʇʈɸɺʃɯʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʀʄʀ ɹʋɼʀʅʂɸʄʀ 

 

ɸʟʘʨʷʥ ɸʣʴʙʝʨʪ ɸʨʘʤʘʽʩʦʚʠʯ, 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʂʦʤʘʨʦʚ ʉʝʨʛʽʡ ɯʚʘʥʦʚʠʯ 

 ʤʘʛʽʩʪʨ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɸʚʪʦʨʠ ʧʨʦʝʢʪʫʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʦʙ'ʻʜʥʫʻ 

ʩʝʥʩʦʨʠ, ʧʨʠʩʪʨʦʾ ʢʝʨʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʝʨ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʨʠʤʽʱʝʥʥʽ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʦʩʚʽʪʣʝʥʥʷ ʽ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʙʘʞʘʥʴ ʪʘ ʟʚʠʯʦʢ ʤʝʰʢʘʥʮʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʘʜʘʧʪʫʻ ʫʧʨʘʚʣʽʥʥʷ ʟ ʤʝʪʦʶ 

ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ 

ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘ ʙʘʟʽ ʢʦʥʪʨʦʣʝʨʘ Arduino. ʇʨʘʢʪʠʯʥʦʶ 

ʟʥʘʯʠʤʽʩʪʶ ʨʦʙʦʪʠ ʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʬʦʨʪ ʪʘ 

ʝʣʝʢʪʨʦʙʝʟʧʝʢʫ ʤʝʰʢʘʥʮʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʢʦʥʪʨʦʣʝʨ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ, 

ʢʦʥʪʨʦʣʴ, ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʴ, ʝʥʝʨʛʽʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ 

ʩʪʘʻ ʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ. ɿʤʝʥʰʝʥʥʷ ʮʴʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʘʩʧʝʢʪʦʤ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʠʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ, 

ʱʦ ʟ ɯʥʪʝʨʥʝʪʦʤ ʨʝʯʝʡ (IoT), ʩʪʘʻ ʝʬʝʢʪʠʚʥʠʤ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ ʧʦʙʫʪʦʚʦʤʫ ʩʝʢʪʦʨʽ. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʉʴʦʛʦʜʥʽ, ʽʩʥʫʻ ʙʘʛʘʪʦ ʩʠʩʪʝʤ ʜʣʷ 

ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʽʚ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʙʘʟʫʶʪʴʩʷ ʥʘ 
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ʨʽʟʥʠʭ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ 

ʧʽʜʭʦʜʘʤʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ɺ ʦʩʥʦʚʥʦʤʫ, ʥʝʚʝʣʠʢʽ 

ʩʠʩʪʝʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʥʽʡ ʧʣʘʪʬʦʨʤʽ Arduino ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʨʝʞʫ WLAN ʜʣʷ ʦʙ'ʻʜʥʘʥʥʷ ʧʨʠʩʪʨʦʾʚ, ʟʜʘʪʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʦʤʘʰʥʴʦʛʦ ʢʦʤʬʦʨʪʫ, ʪʘʢʽ ʷʢ ʦʩʚʽʪʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʧʨʠʤʽʱʝʥʥʽ, ʩʠʛʥʘʣʽʟʘʮʽʷ ʪʘ ʧʦʙʫʪʦʚʘ ʪʝʭʥʽʢʘ [1, 2].  

ʈʦʟʫʤʥʘ ʜʦʤʘʰʥʷ ʤʝʨʝʞʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʻ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ, ʷʢʘ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ 

ʨʦʙʦʪʽ [3]. ʎʷ ʩʠʩʪʝʤʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ ʟ ʤʝʪʦʶ 

ʟʨʦʙʠʪʠ ʜʦʤʘʰʥʽ ʤʝʨʝʞʽ ʙʽʣʴʰ ʨʦʟʫʤʥʠʤʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʤʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʘʪʪʽ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, 

ʢʦʥʮʝʧʮʽʷ ʩʫʯʘʩʥʦʛʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʙʫʜʠʥʢʫ ʚʞʝ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʧʨʦʩʪʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʧʨʦʮʝʩʘʤʠ. ʎʝ ʩʢʣʘʜʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʤʝʨʝʞʘ 

ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʣʶʜʠʥʦʶ ʪʘ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʝʣʝʢʪʨʦʥʥʠʭ ʘʛʝʥʪʽʚ 

ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʦʙʨʘʥʦ ʧʣʘʪʬʦʨʤʫ Arduino. ʎʝʡ ʚʠʙʽʨ 

ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʢʣʶʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʝʥʩʦʨʽʚ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʧʽʜʢʣʶʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʣʦʚʠʭ ʤʦʜʫʣʽʚ ʨʦʟʰʠʨʝʥʥʷ.  

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʢʝʨʫʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤʠ 

ʙʫʜʽʚʣʷʤʠ ʥʘ ʙʘʟʽ Arduino ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʢʦʤʬʦʨʪʫ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʘʙʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʫʜʽʚʣʽ.  

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʶʪʴ: 

1. ʂʝʨʫʚʘʥʥʷ ʦʧʘʣʝʥʥʷʤ ʽ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷʤ ʧʦʚʽʪʨʷ ï ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʤʦʥʽʪʦʨʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʙʫʜʽʚʣʽ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʚʘʪʠ 
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ʦʧʘʣʝʥʥʷ ʘʙʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʬʦʨʪ ʪʘ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ; 

2. ʄʘʥʽʧʫʣʶʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ: ʩʠʩʪʝʤʘ ʤʘʻ ʚʤʠʢʘʪʠ ʽ ʚʠʤʠʢʘʪʠ ʩʚʽʪʣʦ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙʠ, ʯʘʩʫ ʜʦʙʠ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

3. ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ï ʧʨʦʝʢʪ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʥʝʨʛʽʾ, 

ʚʠʤʠʢʘʶʯʠ ʘʙʦ ʟʤʝʥʰʫʶʯʠ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʢʦʣʠ ʚʦʥʠ ʥʝ ʧʦʪʨʽʙʥʽ, ʘ 

ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʶʯʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ; 

4. ʉʧʦʞʠʚʘʯʘʤ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʘʤʠ ʟʨʫʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʯʝʨʝʟ ʩʤʘʨʪʬʦʥʠ, 

ʧʣʘʥʰʝʪʠ ʰʣʷʭʦʤ WEB-ʽʥʪʝʨʬʝʡʩʫ; 

5. ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʟʚʽʪʥʽʩʪʴ: ʩʠʩʪʝʤʘ ʚʝʜʝ ʞʫʨʥʘʣʠ ʪʘ ʥʘʜʘʻ ʩʪʘʪʠʩʪʠʢʫ 

ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʨʝʩʫʨʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʨʦʙʦʪʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

6. ɸʚʘʨʽʡʥʘ ʨʝʘʢʮʽʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ. ɺ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ 

ʨʝʘʢʮʽʶ ʥʘ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ, ʪʘʢʽ ʷʢ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʽ 

ʥʘʷʚʥʘ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʤʢʥʫʪʠ ʩʠʩʪʝʤʠ ʫ ʚʠʧʘʜʢʫ ʥʝʙʝʟʧʝʢʠ. 

ɺ ʧʨʦʝʢʪʽ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʦʩʥʦʚʽ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʧʣʦ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦʙ ʥʘʛʨʽʪʠ ʙʫʜʽʚʣʶ 

ʚʟʠʤʢʫ ʽ ʦʭʦʣʦʜʠʪʠ ʚʣʽʪʢʫ.  

ɼʣʷ ʢʦʥʪʨʦʣʶ ʚʪʨʘʪ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʡ ʩʪʚʦʨʶʻʪʴʩʷ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʨʝʛʫʣʶʚʘʪʠ ʦʧʘʣʝʥʥʷ, ʦʩʚʽʪʣʝʥʥʷ ʽ ʽʥʰʽ 

ʩʠʩʪʝʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙʠ ʪʘ ʨʦʟʫʤʽʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʙʫʜʽʚʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭ ʨʦʙʦʪʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɿʘʟʚʠʯʘʡ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʯʠʥʘʶʪʴ ʟ ʦʧʠʩʫ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʉʪʨʫʢʪʫʨʥʫ 

ʩʭʝʤʫ ʧʨʦʝʢʪʫ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʢʝʨʫʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʙʫʜʽʚʣʽ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʝʢʪʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʙʫʜʠʥʢʫ 

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʤʘʨʪ-ʙʫʜʠʥʢʦʤ 

ʦʙʨʘʥʦ ʘʧʘʨʘʪʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ 

ʚʪʽʣʝʥʥʷ ʟʘʜʫʤʘʥʦʾ ʩʠʩʪʝʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʽ ʘʣʛʦʨʠʪʤʠ ʾʭ ʨʦʙʦʪʠ 

ʜʝʪʘʣʴʥʦ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʝʨ Arduino ʧʨʠʡʤʘʻ ʢʦʤʘʥʜʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʠʭ 

ʦʧʝʨʘʮʽʡ [4]. ʋ ʷʢʦʩʪʽ ʪʘʢʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʦʙʨʘʥʦ ESP8266. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʚʙʫʜʦʚʘʥʠʡ Wi-Fi ʤʦʜʫʣʴ.  

ʂʦʨʠʩʪʫʚʘʯʫ ʥʘʜʘʻʪʴʩʷ ʧʦʨʪʘʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʩʠʩʪʝʤʦʶ 

ʯʝʨʝʟ WEB-ʜʦʜʘʪʦʢ. ʌʽʟʠʯʥʠʡ ʫʧʨʘʚʣʷʶʯʠʡ ʪʝʨʤʽʥʘʣ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʠʡ 

ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʚʽʜʥʠʤ ʧʨʠʩʪʨʦʻʤ (ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʶ USB). ʎʝ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʢʦʥʩʦʣʽ 

ʷʢ ʣʦʢʘʣʴʥʦ, ʪʘʢ ʽ ʚʽʜʜʘʣʝʥʦ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ [5].  

ɼʣʷ ʪʦʯʥʦʛʦ ʚʽʜʣʽʢʫ ʯʘʩʫ ʪʘ ʜʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʜʫʣʴ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

DS3231. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ ʧʦʣʷʛʘʻ ʫ: 

- ʚʝʜʝʥʥʽ ʞʫʨʥʘʣʫ ʧʦʜʽʡ ʪʘ ʟʯʠʪʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʚ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʘʭ; 
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- ʟʘʧʫʩʢʫ ʩʮʝʥʘʨʽʾʚ ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʜʽʡ ʚ ʟʘʜʘʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʧʨʦʝʢʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʮʠʬʨʦʚʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ DS18B20 (ʨʠʩ. 2) [6]. ʉʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

- ʤʦʥʽʪʦʨʠʥʛ ʚ ʟʦʥʘʭ: ʨʦʟʤʽʱʝʥʦ ʜʝʢʽʣʴʢʘ DS18B20 ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ 

ʙʫʜʽʚʣʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʞʥʽʡ ʟʦʥʽ ʦʢʨʝʤʦ ʪʘ ʟʟʦʚʥʽ. ʎʝ 

ʢʦʨʠʩʥʦ ʜʣʷ ʥʝʟʘʣʝʞʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʧʘʣʝʥʥʷ-ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ; 

- ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ: ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʩʪʝʤʫ ʩʧʦʚʽʱʝʥʴ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʧʽʜʚʠʱʝʥʴ ʘʙʦ ʧʘʜʽʥʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʧʨʦʙʣʝʤʠ ʟ ʦʧʘʣʝʥʥʷʤ ʘʙʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷʤ. 

 

ʈʠʩ. 2. ʇʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ 

 

ɼʘʪʯʠʢʠ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʝʢʪʽ, ʮʝ: 

- ɼʘʪʯʠʢ ʦʩʚʽʪʣʝʥʥʷ BH1750 (ʨʠʩ. 3): 

¶ ʚʠʤʽʨʶʻ ʦʩʚʽʪʣʝʥʽʩʪʴ ʚ ʦʜʠʥʠʮʷʭ lux; 

¶ ʤʘʻ ʮʠʬʨʦʚʠʡ ʽʥʪʝʨʬʝʡʩ ʧʽʜʢʣʶʯʝʥʥʷ [7]; 

¶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʥʠʭ ʣʶʜʝʡ ʪʘ ʟʘ ʜʦʩʪʘʪʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

- ɼʘʪʯʠʢ ʧʨʠʩʫʪʥʦʩʪʽ ʪʘ ʨʫʭʫ Passive InfraRed (PIR): 

¶ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʫʭʫ ʪʘ ʦʙ'ʻʢʪʽʚ [8]; 

¶ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʨʫʭʫ ʦʙ'ʻʢʪʽʚ, ʽ 

ʚʠʜʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʩʠʛʥʘʣ; 
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¶ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʝʡ. 

ʎʽ ʜʘʪʯʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʢʦʥʪʨʦʣʶ 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʬʦʨʪ ʪʘ ʝʢʦʥʦʤʽʶ 

ʝʥʝʨʛʽʾ. 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʩʝʥʩʦʨʘ ʦʩʚʽʪʣʝʥʦʩʪʽ 

ɿ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʯʠʪʫʚʘʯʽ NFC ʪʝʛʽʚ. NFC-ʪʝʛʠ ï ʮʝ ʤʘʣʝʥʴʢʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ 

ʤʦʞʥʘ ʧʨʦʛʨʘʤʫʚʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʙʦʪʠ ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ. 

MFRC522 ʻ ʧʦʧʫʣʷʨʥʠʤ NFC ʟʯʠʪʫʚʘʯʝʤ ʟ ʧʽʜʪʨʠʤʢʦʶ ʢʘʨʪʦʢ ʪʘ ʢʣʶʯʽʚ 

RFID, ʷʢʠʡ ʧʨʘʮʶʻ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ SPI (ʨʠʩ. 4) [9]. 

ʉʮʝʥʘʨʽʾ ʨʦʙʦʪʠ: ʨʦʟʤʽʱʝʥʥʷ NFC-ʪʝʛʽʚ ʙʽʣʷ ʩʚʽʪʣʦʜʽʦʜʥʠʭ ʣʘʤʧ, 

ʪʝʨʤʦʩʪʘʪʽʚ, ʚʭʦʜʽʚ ʫ ʧʨʠʤʽʱʝʥʥʷ ï ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʾ 

ʩʤʘʨʪʬʦʥʠ ʘʙʦ NFC-ʢʘʨʪʢʠ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʮʠʤʠ ʪʝʛʘʤʠ ʪʘ ʢʝʨʫʚʘʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ ʙʫʜʽʚʣʽ, ʥʘʧʨʠʢʣʘʜ, ʚʤʠʢʘʶʯʠ ʘʙʦ ʚʠʤʠʢʘʶʯʠ ʦʩʚʽʪʣʝʥʥʷ, 

ʨʝʛʫʣʶʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʤʠʢʘʶʯʠ ʯʠ ʚʠʤʠʢʘʶʯʠ ʢʦʤʧôʶʪʝʨʥʝ ʪʘ ʽʥʰʝ 

ʦʙʣʘʜʥʘʥʥʷ.  

 

ʈʠʩ. 4. ʇʨʠʥʮʠʧ ʧʽʜʢʣʶʯʝʥʥʷ ʯʠʪʘʯʘ ʪʝʛʽʚ NFC 
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ɼʣʷ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʦʩʚʽʪʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʰʠʭ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʜʫʣʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʨʠʩʪʨʦʶ: 

- ʤʦʜʫʣʴ ʤʘʻ ʦʜʠʥ ʢʘʥʘʣ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʦʜʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʩʧʦʞʠʚʘʯʝʤ. 

- ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʽ ʚʠʢʣʶʯʝʥʥʷ ʩʚʽʪʣʘ ʚ ʧʨʠʤʽʱʝʥʥʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙʠ, ʯʘʩʫ ʜʦʙʠ, ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʝʡ; 

- ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʝʥʪʠʣʷʮʽʻʶ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷʤ 

ʧʦʚʽʪʨʷ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʩʠʩʪʝʤʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. 

ɿʘʛʘʣʴʥʫ ʝʣʝʢʪʨʠʯʥʫ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʢʝʨʫʚʘʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʙʫʜʽʚʣʽ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5. ʉʭʝʤʫ ʨʦʟʨʦʙʣʝʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ Fritzing. 

 

ʈʠʩ. 5. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʇʽʩʣʷ ʟʘʧʫʩʢʫ, ʩʠʩʪʝʤʘ ʚʽʜʥʦʚʣʶʻ ʧʦʧʝʨʝʜʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʛʦʪʫʻ ʜʘʪʯʠʢʠ 

ʪʘ ʩʝʥʩʦʨʠ ʜʦ ʨʦʙʦʪʠ ʽ ʟʘʧʫʩʢʘʻ ʛʦʣʦʚʥʠʡ ʮʠʢʣ ʨʦʙʦʪʠ. ʋ ʛʦʣʦʚʥʦʤʫ ʮʠʢʣʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʠʪʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ, ʦʪʨʠʤʘʥʥʷ ʢʦʤʘʥʜ ʟ WEB-ʩʝʨʚʝʨʘ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʜʦʤʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 
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ʧʦʪʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ. ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʤʽʩʪʠʪʴʩʷ ʫ ʨʠʩʫʥʢʫ 6. 

 

ʈʠʩ. 6. ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ʆʧʠʩ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟ ʨʠʩ. 6 ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ. 

ɹʣʦʢ ˉ1 ï ʟʘʚʘʥʪʘʞʫʻ ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʟ ʚʥʫʪʨʽʰʥʴʦʾ ʧʘʤôʷʪʽ ʢʦʥʪʨʦʣʝʨʘ. ʉʶʜʠ ʚʭʦʜʷʪʴ ʙʘʞʘʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʡ ʦʩʚʽʪʣʶʚʘʣʴʥʽ ʚʝʣʠʯʠʥʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʢʦʤʧôʶʪʝʨʽʚ ʪʘ ʽʥʰʠʭ 

ʧʨʠʩʪʨʦʾʚ. 

ɿ ʜʦʧʦʤʦʛʦʶ ʙʣʦʢʫ ˉ2 ʩʠʩʪʝʤʘ ʟʘʩʪʦʩʦʚʫʻ ʙʘʞʘʥʽ ʧʘʨʘʤʝʪʨʠ. 

ʋ ʙʣʦʮʽ ˉ3 ʚʠʢʦʥʫʻʪʴʩʷ ʟʙʽʨ ʜʘʥʠʭ ʽ ʤʦʥʽʪʦʨʠʥʛ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʦʩʚʽʪʣʝʥʥʷ, ʧʨʠʩʫʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ. ʎʽ ʜʘʥʽ ʩʣʫʞʘʪʴ ʷʢ ʦʩʥʦʚʘ ʘʥʘʣʽʟʫ ʪʘ 

ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ɼʘʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʣʦʢʫ ʧʽʜ ʥʦʤʝʨʦʤ 4 ʚʠʢʦʥʫʻʪʴʩʷ ʟʯʠʪʫʚʘʥʥʷ NFC 
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ʪʝʛʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʛʽʚ ʩʠʩʪʝʤʘ ʟʤʽʥʶʻ ʩʚʦʶ ʨʦʙʦʪʫ ʟʛʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ 

ʟʘʢʨʽʧʣʝʥʦʛʦ ʩʮʝʥʘʨʽʶ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʛʫ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʫ ʙʣʦʢ-ʩʭʝʤʠ ˉ5 ʩʠʩʪʝʤʘ ʦʪʨʠʤʫʻ ʢʦʤʘʥʜʠ ʟ 

ʩʝʨʚʝʨʘ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʠʩʪʝʤʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʝʨʫʚʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ 

WEB-ʽʥʪʝʨʬʝʡʩʫ. ɿ ʮʴʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʥʝ ʪʽʣʴʢʠ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʥʽ, ʦʩʚʽʪʣʶʚʘʣʴʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʘ ʡ ʩʪʚʦʨʶʚʘʪʠ ʩʮʝʥʘʨʽʾ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʚʥʠʭ ʪʝʛʽʚ NFC ʤʽʪʦʢ. ʋ ʚʠʧʘʜʢʫ ʢʦʤʘʥʜʠ ʱʦʜʦ ʧʨʠʧʠʥʝʥʥʷ 

ʨʦʙʦʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ (ʙʣʦʢ ˉ9), ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʙʣʦʢʫ ˉ10 ʽ 

ʟʘʚʝʨʰʫʻ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʦʤ. 

ʋ ʙʣʦʮʽ ˉ6 ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫʻ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʢʦʣʠʚʘʥʥʷ, ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʚ ʦʧʘʣʝʥʥʽ, 

ʦʭʦʣʦʜʞʝʥʥʽ, ʦʩʚʽʪʣʝʥʥʽ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʧʘʨʘʤʝʪʨʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʢʦʤʧʣʝʢʩ ʨʦʟʨʦʙʣʷʻ ʛʨʘʬʽʢ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ, ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ ʚʨʘʭʦʚʫʶʯʠ 

ʯʘʩ ʜʦʙʠ, ʜʝʥʴ ʪʠʞʥʷ, ʩʝʟʦʥ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ 

ʙʫʜʽʚʣʽ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʘʥʦʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʧʨʦʙʣʝʤʠ ʟ ʦʧʘʣʝʥʥʷʤ ʘʙʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷʤ, ʩʧʨʘʮʴʦʚʫʻ ʩʠʩʪʝʤʘ ʩʧʦʚʽʱʝʥʴ. 

ʉʠʩʪʝʤʘ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʣʦʢʫ ˉ7 ʟʘʩʪʦʩʦʚʫʻ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʨʘʭʦʚʘʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʢʝʨʫʻ ʚʠʢʦʥʘʚʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʦʧʘʣʶʚʘʯʽ, 

ʢʦʥʜʠʮʽʦʥʝʨʠ, ʦʩʚʽʪʣʝʥʥʷ, ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʦʟʢʣʘʜʫ ʪʘ ʧʦʪʦʯʥʠʭ 

ʧʦʪʨʝʙ.  

ɺʝʜʫʯʠ ʩʪʘʪʠʩʪʠʢʫ ʨʦʙʦʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʫ ʽ ʟʙʝʨʽʛʘʶʯʠ ʧʦʪʦʯʥʽ ʜʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʣʦʢʫ ˉ8, ʩʠʩʪʝʤʘ ʟʙʠʨʘʻ ʜʘʥʽ ʧʨʦ ʩʧʦʞʠʚʘʥʫ ʝʥʝʨʛʽʶ ʪʘ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ, ʘ ʧʦʪʽʤ ʥʘʜʘʻ ʟʚʽʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ. ʎʽ ʟʚʽʪʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʫ ʚʠʧʘʜʢʫ ʢʨʠʪʠʯʥʠʭ ʧʦʤʠʣʦʢ ʪʘ 

ʚʠʟʥʘʯʠʪʠ, ʷʢ ʤʦʞʥʘ ʥʘʜʘʣʽ ʧʦʢʨʘʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʣʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʣʝʢʩ ʧʦʩʪʽʡʥʦ ʤʦʥʽʪʦʨʠʪʴ ʨʦʙʦʪʫ ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʽ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ, ʦʮʽʥʶʻ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʪʫ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ 
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ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʥʝʦʯʽʢʫʚʘʥʫ ʧʨʠʩʫʪʥʽʩʪʴ ʣʶʜʝʡ ʽ ʚʠʜʘʚʘʪʠ ʟʚʫʢʦʚʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʋ ʩʪʘʪʪʽ ʧʨʦʝʢʪ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʚ ʙʫʜʽʚʣʷʭ. ɼʘʥʘ ʨʦʙʦʪʘ ʚʠʩʚʽʪʣʶʻ ʢʣʶʯʦʚʽ ʧʠʪʘʥʥʷ ʪʘ 

ʧʨʦʙʣʝʤʠ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʷʻ ʘʧʘʨʘʪʥʫ ʪʘ ʧʨʦʛʨʘʤʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʘʣʛʦʨʠʪʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ 

ʢʦʤʧʦʥʝʥʪʠ ʽ ʬʫʥʢʮʽʾ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʙʫʜʽʚʣʽ. ɺ ʮʽʡ ʨʦʙʦʪʽ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʣʠ ʪʘʢʽ 

ʘʩʧʝʢʪʠ, ʷʢ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʡʥʷʪʦʩʪʽ, ʧʣʘʥʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʯʘʩʫ, 

ʘʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʪʨʝʙʫ ʽ ʘʣʛʦʨʠʪʤʠ ʦʧʪʠʤʽʟʘʮʽʾ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʄʘʡʙʫʪʥʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤʠ ʙʫʜʽʚʣʷʤʠ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ. ɯʥʪʝʛʨʘʮʽʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʝʨʠʬʝʨʽʡʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʩʠʩʪʝʤ ʚʽʜʥʦʚʣʶʚʘʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ, ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʦʟʰʠʨʝʥʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʤʝʰʢʘʥʮʽʚ, ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ ʧʦʩʠʣʝʥʥʷ 

ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʤʦʞʝ ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ 

ʩʠʩʪʝʤ. ʎʽ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʢʨʠʚʘʶʪʴ ʰʣʷʭ ʜʦ ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ 

ʙʫʜ̔ʚʝʣʴ, ʩʧʨʠʷʶʯʠ ʩʪʚʦʨʝʥʥʶ ʙʽʣʴʰ ʟʝʣʝʥʦʛʦ ʪʘ ʩʪʘʣʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʦʙʢʠ, ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʤʦʞʫʪʴ 

ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ, ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ 

ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʟʜʦʨʦʚʝ ʽ ʢʦʤʬʦʨʪʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʞʠʪʪʷ ʽ ʨʦʙʦʪʠ. 
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ʋɼʂ 004.08 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʇʆʂʋʇʂʀ ʊɸ ʇʈʆɼɸɾʋ 

ʅɽʈʋʍʆʄʆʉʊɯ ʅɸ ʆʉʅʆɺɯ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɰɰ ʎɯʅʆʋʊɺʆʈɽʅʅʗ 

 

ɺʝʨʝʩ ʆʣʝʛ ʄʠʭʘʡʣʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʐʠʤʦʥʷʢ ɸʥʜʨʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʫ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʬʽʟʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʪʨʝʥʫʚʘʥʥʷ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʙʘʟʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʘʣʝ ʡ 

ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʘʣʽʟ, ʨʝʛʨʝʩʽʷ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ 

 

ɺʩʪʫʧ. ʂʦʨʝʢʪʥʘ ʦʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʥʝʨʫʭʦʤʦʩʪʽ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ 

ʧʨʦʮʝʩʽ ʢʫʧʽʚʣʽ ʪʘ ʧʨʦʜʘʞʫ. ɺʘʨʪʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʧʣʦʱʘ ʢʫʭʥʽ ʪʘ ʢʽʤʥʘʪ, ʩʪʘʥ, ʨʽʢ ʟʘʙʫʜʦʚʠ, ʟʨʫʯʥʦʩʪʽ, 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʙʣʠʟʫ, ʪʨʝʥʜʠ ʨʦʟʚʠʪʢʫ ʨʘʡʦʥʫ, ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ, ʪʘ 

ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ. ɺʘʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ ʦʮʽʥʢʫ, ʱʦʙ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʽʰʝʥʥʷ ʪʘ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. 

ʅʝʨʫʭʦʤʽʩʪʴ ʽʟ ʟʘʚʠʱʝʥʦʶ ʚʘʨʪʽʩʪʶ ʤʦʞʝ ʜʦʚʛʦ ʟʘʣʠʰʘʪʠʩʴ ʥʘ ʨʠʥʢʫ ʙʝʟ 

ʫʚʘʛʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʝʨʫʭʦʤʽʩʪʴ ʽʟ ʟʘʥʠʞʝʥʦʶ ʚʘʨʪʽʩʪʶ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʥʘʯʥʠʭ ʟʙʠʪʢʽʚ ʜʣʷ ʧʨʦʜʘʚʮʷ. ʊʦʤʫ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʧʨʘʮʶʚʘʪʠ ʟ ʜʦʩʚʽʜʯʝʥʠʤʠ 

ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʬʘʭʽʚʮʷʤʠ, ʷʢʽ ʟʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʫ ʪʘ 

ʥʝʫʧʝʨʝʜʞʝʥʫ ʦʮʽʥʢʫ ʤʘʡʥʘ. 

ʇʨʦʪʝ, ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ ʪʘʢʠʭ ʬʘʭʽʚʮʽʚ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦʶ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʚʠʧʘʜʢʫ ʧʦʢʫʧʢʠ, ʩʣʽʜ ʟʚʘʞʘʪʠ ʥʘ ʦʙʤʝʞʝʥʥʷ ʣʶʜʩʴʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʦʩʦʙʣʠʚʦ 
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ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʜʘʥʠʭ. ɸ ʜʣʷ ʧʦʢʫʧʮʷ ʮʝ ʦʟʥʘʯʘʪʠʤʝ ʚʪʨʘʯʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ. ʊʘʢʦʞ ʪʨʝʙʘ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʤʦʞʝ 

ʟʘʡʥʷʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʘ ʽʥʦʜʽ ʪʘʢʝ ʧʠʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʪʝʨʤʽʥʦʚʠʤ. 

ɿʚʽʜʩʠ ʚʠʥʠʢʣʘ ʽʜʝʷ ʨʦʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʧʦʤʦʞʝ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʷʢ ʧʨʦʜʘʚʮʽʚ, ʪʘʢ ʽ ʧʦʢʫʧʮʽʚ.  

ʇʨʦʜʘʚʮʽ ʤʘʪʠʤʫʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʦʮʽʥʢʫ ʾʭʥʴʦʾ ʥʝʨʫʭʦʤʦʩʪʽ ʟʘ 

ʚʥʝʩʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʽʥʮʝʚʦʾ ʚʘʨʪʦʩʪʽ. ʈʦʟʫʤʽʶʯʠ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʩʚʦʛʦ ʤʘʡʥʘ, 

ʧʨʦʜʘʚʮʽ ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ ʮʽʥʫ ʪʘ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʦʥʠ ʩʢʦʨʠʩʪʘʶʪʴʩʷ ʚʩʽʤʘ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʧʨʦʜʘʞʫ. 

ɼʣʷ ʧʦʢʫʧʮʽʚ ʮʝʡ ʩʝʨʚʽʩ ʙʫʜʝ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʤʦʞʫʪʴ ʰʫʢʘʪʠ 

ʥʝʨʫʭʦʤʽʩʪʴ ʟʘ ʚʚʝʜʝʥʠʤʠ ʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʤʘʶʪʴ ʚʠʛʽʜʥʫ ʮʽʥʫ ʜʣʷ 

ʧʦʢʫʧʢʠ. ʉʠʩʪʝʤʘ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʥʝʨʫʭʦʤʽʩʪʴ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʪʘ ʟʘʥʠʞʝʥʦʶ 

ʮʽʥʦʶ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʧʝʨʝʧʣʘʪʠʪʠ ʟʘ ʾʾ ʧʦʢʫʧʢʫ, ʘ, ʤʦʞʣʠʚʦ, ʥʘʚʽʪʴ 

ʟʝʢʦʥʦʤʠʪʠ. ʊʘʢʦʞ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʘʩʪʴ ʟʤʦʛʫ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʥʝʨʫʭʦʤʦʩʪʽ, ʷʢʫ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ, ʪʘ ʚʽʜʩʽʷʪʠ ʫʩʽ ʚʘʨʽʘʥʪʠ ʟ ʷʚʥʦ ʟʘʚʠʱʝʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʨʪʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʜʘʩʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ 

ʙʽʣʴʰ ʧʨʦʟʦʨʠʤ. ɿʘ ʢʦʨʝʢʪʥʦʾ ʦʮʽʥʢʠ, ʧʨʦʜʘʚʮʽ ʤʘʪʠʤʫʪʴ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ 

ʩʧʨʘʚʝʜʣʠʚʫ ʮʽʥʫ ʽ ʫʥʠʢʥʫʪʠ ʥʝʜʦʦʮʽʥʶʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʥʝʨʫʭʦʤʦʩʪʽ. ɸ ʜʣʷ 

ʧʦʢʫʧʮʽʚ ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʚʠʱʝʥʘ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ ʚʽʜ ʧʨʦʜʘʚʮʷ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʪʦʨʛʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʥʘʜʘʚʘʪʠʤʝ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʚʘʨʪʦʩʪʽ ʦʙôʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ. ʎʝ ʜʘʩʪʴ 

ʟʤʦʛʫ ʧʨʦʜʘʚʮʷʤ ʚʠʟʥʘʯʠʪʠ ʧʦʪʦʯʥʫ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥʠ ʧʨʠ 

ʧʨʦʜʘʞʫ. ɼʣʷ ʧʦʢʫʧʮʽʚ ʤʘʡʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʘʢʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʜʘʩʪʴ ʟʤʦʛʫ 

ʟʥʘʯʥʦ ʧʨʠʰʚʠʜʰʠʪʠ ʪʘ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʥʝʨʫʭʦʤʦʩʪʽ, ʥʘʜʘʶʯʠ 

ʽʥʩʪʨʫʤʝʥʪʠ ʬʽʣʴʪʨʫʚʘʥʥʷ, ʦʮʽʥʢʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ, ʘʥʘʣʽʟʫ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʩʧʦʚʽʱʝʥʥʷ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʝʨʰʠʤ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ ʫʩʽ ʧʦʜʘʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ, ʻ ʧʦʰʫʢ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʨʠʥʢʫ 

ʥʝʨʫʭʦʤʦʩʪʽ.. ɿʘʩʪʦʩʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʟʙʦʨʫ ʜʘʥʠʭ. ʇʝʨʰʠʡ ʟ ʥʠʭ 

ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʬʽʮʽʡʥʽ API ʧʦʧʫʣʷʨʥʠʭ ʩʝʨʚʽʩʽʚ ʟ ʧʨʦʜʘʞʫ 

ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʘ ʜʨʫʛʠʡ ï ʚʠʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʪʝʣʝʛʨʘʤ ʢʘʥʘʣʽʚ, ʱʦ 

ʧʫʙʣʽʢʫʶʪʴ ʦʛʦʣʦʰʝʥʥʷ ʟ ʧʨʦʜʘʞʫ ʪʘ ʦʨʝʥʜʠ ʥʝʨʫʭʦʤʦʩʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʦʾ ʙʽʙʣʽʦʪʝʢʠ Telethon [1] ʜʘʥʽ ʚʜʘʣʦʩʴ ʟʽʙʨʘʪʠ ʪʘ ʦʙʨʦʙʠʪʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʽʩʣʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʾʭ ʬʽʣʴʪʨʘʮʽʶ. 

ɼʝʷʢʽ ʜʘʥʽ ʥʝ ʥʝʩʫʪʴ ʧʨʘʢʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʤʽʩʪʷʪʴ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʧʠʩʽ ʧʨʦ ʦʜʠʥʠʮʶ ʥʝʨʫʭʦʤʦʩʪʽ. ʊʦʤʫ, ʷʢʱʦ ʦʜʥʝ ʟ ʪʘʢʠʭ ʧʦʣʽʚ, ʷʢ 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ, ʘʜʨʝʩʘ, ʧʦʚʝʨʭ ʢʚʘʨʪʠʨʠ ʽ ʧʦʚʝʨʭʦʚʽʩʪʴ ʙʫʜʠʥʢʫ, ʥʝ ʙʫʣʦ 

ʟʘʧʦʚʥʝʥʦ, ʪʘʢʽ ʜʘʥʽ ʥʝ ʙʨʘʣʠʩʴ ʜʦ ʫʚʘʛʠ. ʇʨʦʪʝ, ʻ ʚʠʥʷʪʢʠ, ʟʘ ʷʢʠʭ ʜʘʥʽ ʟ 

ʧʨʦʧʫʱʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ. 

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚ ʦʜʠʥʠʮʽ ʥʝʨʫʭʦʤʦʩʪʽ ʧʨʦʧʫʱʝʥʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʢʫʭʥʽ 

ʘʙʦ ʞʠʪʣʦʚʦʾ ʧʣʦʱʽ, ʪʦ ʪʘʢʽ ʜʘʥʽ ʟʘʧʦʚʥʶʚʘʣʠʩʴ ʤʝʜʽʘʥʦʶ ʮʠʭ ʟʥʘʯʝʥʴ ʫ 

ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʟʘʧʦʚʥʝʥʦ ʟʥʘʯʝʥʥʷ ʪʠʧʫ ʦʧʘʣʝʥʥʷ, ʪʠʧʫ 

ʦʛʦʣʦʰʝʥʥʷ, ʽ ʪʠʧʫ ʩʪʽʥ, ʤʦʜʦʶ ʜʘʥʠʭ ʫ ʚʠʙʽʨʮʽ, ʦʩʢʽʣʴʢʠ ʮʝ ʢʘʪʝʛʦʨʽʘʣʴʥʽ ʪʠʧʠ 

ʜʘʥʠʭ. ʊʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʠ ʙʫʣʦ ʟʘʧʦʚʥʝʥʦ ʨʽʢ ʧʦʙʫʜʦʚʠ ʙʫʜʠʥʢʫ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʚʝʩʪʠ ʘʜʨʝʩʫ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʤʘʧʽ, ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʢʨʠʪʝ ʜʞʝʨʝʣʦ OpenStreetMap Nominatim API [2]. ʅʘʩʪʫʧʥʠʤ 

ʢʨʦʢʦʤ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʫʩʽ ʚʘʞʣʠʚʽ ʣʦʢʘʮʽʾ ʚ ʟʘʜʘʥʦʤʫ ʨʘʜʽʫʩʽ ʧʦʙʣʠʟʫ ʦʙôʻʢʪʘ 

ʥʝʨʫʭʦʤʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʢʨʠʪʝ ʜʞʝʨʝʣʦ ʜʘʥʠʭ ï Python 

Overpass API [3]. 

ʇʽʩʣʷ ʟʙʦʨʫ, ʬʽʣʴʪʨʘʮʽʾ, ʜʦʧʦʚʥʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʩʣʽʜ ʧʨʠʩʪʫʧʠʪʠ ʜʦ 

ʪʨʝʥʫʚʘʥʥʷ ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʦʭ 

ʘʣʛʦʨʠʪʤʽʚ ʨʝʛʨʝʩʽʾ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʣʷ ʪʦʛʦ ʱʦʙ 

ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʽ ʦʙʨʘʪʠ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ.  
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ʈʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʨʠʢʠ R-

ʢʚʘʜʨʘʪ ʪʘ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʘʣʛʦʨʠʪʤ ñʚʠʧʘʜʢʦʚʠʡ ʣʽʩò ʥʘʡʢʨʘʱʝ ʚʧʦʨʘʚʩʷ ʟ 

ʟʘʚʜʘʥʥʷʤ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʥʝʨʫʭʦʤʦʩʪʽ ʟ ʫʩʽʭ, ʱʦ ʨʦʟʛʣʷʜʘʣʠʩʴ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ. 

ɽʤʧʽʨʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘʣʘʰʪʦʚʘʥʦ ʛʽʧʝʨʧʘʨʘʤʝʪʨʠ ʜʣʷ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʱʦ 

ʥʘʜʘʣʦ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʪʨʽʙʥʦ ʧʨʦʪʝʩʪʫʚʘʪʠ 

ʨʦʟʨʦʙʣʝʥʫ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʾʾ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʢʦʨʝʢʪʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʘʥʠʭ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʫ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʽ 

ʧʦʢʘʟʥʠʢʦʤ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʟʘʛʘʣʦʤ. ʉʪʚʦʨʝʥʦ ʚʘʣʽʜʘʮʽʡʥʫ 

ʚʠʙʽʨʢʫ ʜʘʥʠʭ ʧʨʦ ʥʝʨʫʭʦʤʽʩʪʴ ʪʘ ʧʝʨʝʚʽʨʝʥʦ ʷʢ ʤʦʜʝʣʴ ʩʧʨʘʚʣʷʻʪʴʩʷ ʟ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʘʣʴʥʠʤʠ ʜʘʥʠʤʠ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʤʝʪʨʫ ʢʚʘʜʨʘʪʥʦʛʦ ʥʝʨʫʭʦʤʦʩʪʽ 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʧʘʨʘʤʝʪʨʽʚ ʫ ʤʽʩʪʽ ʂʠʾʚ 

ʑʦʙ ʤʘʪʠ ʟʤʦʛʫ ʢʨʘʱʝ ʦʮʽʥʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʜʝʣʽ, ʙʫʣʦ 

ʧʦʨʘʭʦʚʘʥʦ ʘʙʩʦʣʶʪʥʫ ʧʦʭʠʙʢʫ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ, ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

APE > 50% for 0.012084592145015106 of test data 

APE > 20% for 0.1933534743202417 of test data 

APE > 10% for 0.31722054380664655 of test data 

APE > 5% for 0.4108761329305136 of test data 

APE > 1% for 0.5347432024169184 of test data 

APE < 1% for 0.4652567975830816 of test data 

ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ 

ʥʝʨʫʭʦʤʦʩʪʽ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ (ʨʠʩ. 2).  
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ʈʠʩ. 2. ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʥʝʨʫʭʦʤʦʩʪʽ 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʟʘʛʘʣʦʤ ʤʦʜʝʣʴ ʧʦʢʘʟʘʣʘ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʘ ʦʪʞʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʡʰʣʦ ʫʩʧʽʰʥʦ. ɿʘ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʥʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʪʨʝʥʫʚʘʥʥʷ ʤʦʜʝʣʽ ʥʘ ʥʠʭ, ʤʦʞʥʘ ʩʧʦʜʽʚʘʪʠʩʴ ʥʘʚʽʪʴ ʥʘ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛʠ ʩʠʩʪʝʤʠ ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

47% 

12% 

9% 

13% 

18% 

1% 

ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʥʝʨʫʭʦʤʦʩʪʽ 

APE<1% 1%<APE<5% 5%<APE<10%
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ʈʠʩ. 4. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ 

 

ʅʘ ʜʽʘʛʨʘʤʽ ʟʦʙʨʘʞʝʥʦ ʯʦʪʠʨʴʦʭ ʘʢʪʦʨʽʚ ʩʠʩʪʝʤʠ: ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ, ʢʦʨʠʩʪʫʚʘʯ (ʘʚʪʦʨʠʟʦʚʘʥʠʡ), ʽʥʚʝʩʪʦʨ, ʘʜʤʽʥʽʩʪʨʘʪʦʨ. ʂʦʞʝʥ ʟ ʥʠʭ 

ʤʦʞʝ ʧʦ ʨʽʟʥʦʤʫ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʩʠʩʪʝʤʦʶ ʽ ʤʘʻ ʚʣʘʩʥʠʡ ʥʘʙʽʨ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ 

ʬʫʥʢʮʽʡ. ɿʘ ʧʦʪʨʝʙʠ, ʢʦʨʠʩʪʫʚʘʯ ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʦʶ ʨʦʣʴ ʚ 

ʽʻʨʘʨʭʽʾ, ʱʦʙ ʨʦʟʰʠʨʶʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʡʦʤʫ ʬʫʥʢʮʽʡ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʪʠ 

ʤʽʢʨʦʩʝʨʚʽʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʩʪʦʪʫ, ʛʥʫʯʢʽʩʪʴ ʪʘ 

ʤʘʩhʪʘʙʦʚʘʥʽʩʪʴ. ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ ʪʨʴʦʭ ʦʢʨʝʤʠʭ 

ʥʝʟʘʣʝʞʥʠʭ ʩʝʨʚʽʩʽʚ, ʱʦ ʟʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ (ʨʠʩ. 4).  

Data providing service ï ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʰʫʢ, ʬʽʣʴʪʨʘʮʽʶ ʽ ʧʦʯʘʪʢʦʚʫ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ. ʊʘʢʦʞ ʡʦʛʦ ʟʘʜʘʯʝʶ ʻ ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʟ ʧʝʚʥʦʶ 

ʯʘʩʪʦʪʦʶ, ʟ ʤʝʪʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʨʠʥʢʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʜʦʜʘʪʦʢ ʘʢʪʫʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. ʎʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʽ ʻ ʟʘʚʞʜʠ 

ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʽʥʰʠʭ ʯʘʩʪʠʥ ʜʦʜʘʪʢʫ. ʂʨʽʤ ʪʦʛʦ, ʩʝʨʚʽʩ ʘʥʘʣʽʟʫʻ ʜʘʥʽ, ʙʫʜʫʻ ʥʘ 

ʾʭ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ ʟʘ 

ʧʝʨʝʜʘʥʠʤʠ ʡʦʤʫ ʧʘʨʘʤʝʪʨʘʤʠ. 

Backend service ï ʧʝʨʝʜʘʻ ʜʘʥʽ ʜʣʷ ñData providing serviceò ʟ ʦʪʨʠʤʘʥʠʤʠ 

ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʧʘʨʘʤʝʪʨʘʤʠ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ. 

ʊʘʢʦʞ ʥʘʜʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʫʥʢʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʥʝʨʫʭʦʤʦʩʪʽ, ʬʫʥʢʮʽʾ ʩʧʦʚʽʱʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ, ʢʝʰʫʚʘʥʥʷ ʜʘʥʠʭ ʪʘ 

ʘʚʪʦʨʠʟʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

Frontend service ï ʩʝʨʚʽʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʟʘʻʤʦʜʽʶ ʧʨʦʛʨʘʤʠ ʟ ʢʽʥʮʝʚʠʤ 

ʢʦʨʠʩʪʫʚʘʯʝʤ, ʘ ʩʘʤʝ: ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʷʪʠ ʾʭ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ 
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ʨʦʟʫʤʽʥʥʷ ʚʠʛʣʷʜʽ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʪʫʾʪʠʚʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦʜʘʪʢʦʤ.  

ɺʠʩʥʦʚʦʢ. ʈʦʟʛʣʷʥʫʪʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ 

ʥʝʨʫʭʦʤʦʩʪʽ ʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ. ʈʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟ ʪʦʯʥʽʩʪʶ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ, 

ʚʨʘʭʦʚʫʶʯʠ ʫʩʽ ʤʦʞʣʠʚʽ ʚʧʣʠʚʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ. ʋ ʮʴʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ 

ʥʝʨʫʭʦʤʦʩʪʽ ʪʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ ʤʝʪʦʜʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʜʦʩʷʛʪʠ ʮʽʻʾ 

ʤʝʪʠ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʜʝʣʽ ʽ ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʨʘʬʽʢʠ ʪʘ ʜʽʘʛʨʘʤʠ. ʇʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʚʘʨʽʘʥʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫʩʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ ʥʘʚʝʜʝʥʦ 

ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʦʧʠʩʘʥʦ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʾʾ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. Telethonôs Documentation. URL: https://docs.telethon.dev/en/stable/ (Last 

accessed: 09.09.2023). 

2. Nominatim 4.3.0 Manual. URL: https://nominatim.org/release-

docs/latest/api/Overview/ (Last accessed: 09.09.2023). 

3. Python Overpass API. URL: https://python-overpy.readthedocs.io/en/latest/ 

(Last accessed: 09.09.2023). 

  

https://docs.telethon.dev/en/stable/
https://nominatim.org/release-docs/latest/api/Overview/
https://nominatim.org/release-docs/latest/api/Overview/
https://python-overpy.readthedocs.io/en/latest/
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ʋɼʂ 004.8 

ɸʅʉɸʄɹʃɽɺɯ ʄɽʊʆɼʀ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʋ ɺʀʗɺʃɽʅʅɯ 

ʅɽʇʈɸɺɼʀɺʀʍ ʅʆɺʀʅ 

 

ɺʦʚʢ ʅʘʪʘʣʽʷ ɹʦʛʜʘʥʽʚʥʘ, 

ʜʦʮʝʥʪ 

ʂʦʥʜʨʘʮʴʢʠʡ ɺʣʘʜʠʩʣʘʚ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɯʟ ʧʦʯʘʪʢʦʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʟʥʘʯʥʦ ʘʢʪʠʚʽʟʫʚʘʚʩʷ ʡ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʬʨʦʥʪ. ʂʽʣʴʢʽʩʪʴ ʜʝʟʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʣʦʙʘʣʴʥʫ ʧʦʣʽʪʠʢʫ, 

ʚʥʫʪʨʽʰʥʽ ʩʧʨʘʚʠ ʋʢʨʘʾʥʠ ʪʘ ʈʦʩʽʾ ʟʙʽʣʴʰʠʣʘʩʷ ʚ ʨʘʟʠ. ʎʝ ʦʜʠʥ ʽʟ ʚʠʷʚʽʚ 

ʛʽʙʨʠʜʥʦʾ ʚʽʡʥʠ, ʷʢʫ ʚʝʜʝ ʈʌ. ɯ ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʫʢʨʘʾʥʝʮʴ ʫʞʝ ʙʽʣʴʰ ʷʢ ʧʽʚ ʨʦʢʫ 

ʣʝʜʴ ʥʝ ʮʽʣʦʜʦʙʦʚʦ ʤʦʥʽʪʦʨʠʪʴ ʧʝʨʝʙʽʛ ʧʦʜʽʡ ʫ ʩʚʦʾʭ ʩʤʘʨʪʬʦʥʘʭ, 

çʤʝʜʽʘʟʘʛʘʨʪʦʚʘʥʽʩʪʴè ʩʪʘʻ ʥʘʜʚʘʞʣʠʚʦʶ ʫ ʧʨʦʪʠʜʽʾ ʚʦʨʦʛʫ. ɿʜʘʪʥʽʩʪʴ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʡ ʨʝʘʛʫʚʘʪʠ ʥʘ ʬʝʡʢʠ ʪʘ ʜʝʟʽʥʬʦʨʤʘʮʽʶ ð ʩʧʦʩʽʙ ʦʧʦʨʫ ʽ 

ʟʥʝʰʢʦʜʞʝʥʥʷ ʟʘʛʘʨʙʥʠʮʴʢʠʭ ʧʣʘʥʽʚ. 

ʇʝʨʝʚʘʞʥʦ ʬʝʡʢʠ ʧʦʰʠʨʶʶʪʴ ʯʝʨʝʟ ʙʣʦʛʠ (ʘʥʦʥʽʤʥʽ ʘʙʦ ʩʫʤʥʽʚʥʦʛʦ 

ʘʚʪʦʨʩʪʚʘ), ʪʝʣʝʛʨʘʤ- ʪʘ ʶʪʫʙ-ʢʘʥʘʣʠ, ʬʝʡʩʙʫʢ-ʩʪʦʨʽʥʢʠ ʙʦʪʽʚ ʽ ʚʘʡʙʝʨ-ʯʘʪʠ. 

ʊʘʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʂʠʾʚʩʴʢʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʩʦʮʽʦʣʦʛʽʾ ʥʘ ʟʘʤʦʚʣʝʥʥʷ çʆʇʆʈɸè, ʟ 24 ʣʶʪʦʛʦ 2022 ʨʦʢʫ ʙʽʣʴʰʽʩʪʴ ʫʢʨʘʾʥʮʽʚ 

ʜʽʟʥʘʶʪʴʩʷ ʥʦʚʠʥʠ ʩʘʤʝ ʟ ʚʘʡʙʝʨʘ ʡ ʪʝʣʝʛʨʘʤʫ, ʧʨʠʯʦʤʫ ʦʩʪʘʥʥʽʡ ʫ ʪʨʘʚʥʽ ʩʪʘʚ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤ. 76,6 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʧʝʨʰʫ ʧʦʤʽʯʘʣʠ ʥʦʚʠʥʫ ʚ ʤʝʩʝʥʜʞʝʨʽ, 

ʘ ʚʞʝ ʧʦʪʽʤ ʟʥʘʭʦʜʠʣʠ ʘʙʦ ʥʝ ʟʥʘʭʦʜʠʣʠ ʾʾ ʫ ʟʥʘʡʦʤʠʭ ɿʄɯ ʪʘ ʥʘ ʊɹ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʬʝʡʢʦʚʽ ʥʦʚʠʥʠ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, 

ʤʝʪʦʜ, ʘʣʛʦʨʠʪʤ, ʪʦʯʥʽʩʪʴ 

 

ʇʦʩʪʘʥʦʚʢʘ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʠ. ʇʦʰʠʨʝʥʥʷ 

ʬʝʡʢʦʚʠʭ ʥʦʚʠʥ ʩʪʨʽʤʢʦ ʟʨʦʩʣʦ ʟʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ, ʦʩʦʙʣʠʚʦ ʫ ʯʘʩ ʧʘʥʜʝʤʽʾ 

ʂʦʨʦʥʘʚʽʨʫʩʫ ʪʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʘʛʨʝʩʽʾ ʈʌ. ʇʦʰʠʨʝʥʥʷ ʥʝʧʨʘʚʜʠʚʠʭ ʩʪʘʪʝʡ ʚ 
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ɯʥʪʝʨʥʝʪʽ ʩʧʨʠʯʠʥʠʣʦ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʥʝ ʣʠʰʝ ʚ ʧʦʣʽʪʠʮʽ, ʘ ʡ ʫ ʩʧʦʨʪʽ, ʦʭʦʨʦʥʽ 

ʟʜʦʨʦʚ'ʷ, ʥʘʫʮʽ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʩʬʝʨʘʭ [1]. ʆʜʥʽʻʶ ʟʽ ʩʬʝʨ, ʥʘ ʷʢʫ ʚʧʣʠʚʘʶʪʴ 

ʪʘʢʽ ʬʝʡʢʦʚʽ ʥʦʚʠʥʠ, ʻ ʬʽʥʘʥʩʦʚʽ ʨʠʥʢʠ [2], ʜʝ ʯʫʪʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʢʘʪʘʩʪʨʦʬʽʯʥʽ 

ʥʘʩʣʽʜʢʠ ʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʫʧʠʥʢʠ ʨʠʥʢʽʚ.  

ɯʥʪʝʨʝʩ ʜʦ ʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʬʝʡʢʦʚʠʭ 

ʥʦʚʠʥ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ ʧʦʯʠʥʘʶʯʠ ʟ 2021 ʨʦʢʫ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʟ ʪʠʭ 

ʯʘʩʽʚ ʜʘʥʠʡ ʘʥʘʣʽʟ ʩʪʘʚ ʙʽʣʴʰ ʤʦʞʣʠʚʠʤ ʯʝʨʝʟ ʚʝʣʠʢʽ ʙʘʟʠ ʜʘʥʠʭ ʥʦʚʠʥ ʪʘ 

ʧʦʷʚʠ ʧʝʨʰʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʥʦʚʠʥ ʥʘ ʧʨʘʚʜʠʚʽʩʪʴ. ʋ ʛʨʘʬʽʢʫ ʥʠʞʯʝ 

(ʨʠʩ. 1.) ʧʦʜʘʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʪʝʡ ʚʽʜʥʦʩʥʦ ʨʦʢʽʚ. 

 

ʈʠʩ. 1. ʂʽʣʴʢʽʩʪʴ ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus 

 

ʅʘ ʱʘʩʪʷ, ʽʩʥʫʻ ʥʠʟʢʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʟʥʘʯʠʪʠ 

ʧʝʚʥʽ ʩʪʘʪʪʽ ʷʢ ʬʝʡʢʦʚʽ ʥʘ ʦʩʥʦʚʽ ʾʭʥʴʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʟʤʽʩʪʫ [3]. ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʘʢʪʯʝʢʽʥʛʦʚʽ ʩʘʡʪʠ, ʪʘʢʽ ʷʢ PolitiFact ʪʘ Snopes. ʈʝʧʦʟʠʪʦʨʽʾ, 

ʷʢʽ ʚʝʜʫʪʴ ʜʦʩʣʽʜʥʠʢʠ, ʤʽʩʪʷʪʴ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ ʩʘʡʪʽʚ, ʷʢʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʷʢ 

ʥʝʦʜʥʦʟʥʘʯʥʽ ʪʘ ʥʝʧʨʘʚʜʠʚʽ [4]. ʆʜʥʘʢ ʧʨʦʙʣʝʤʘ ʮʠʭ ʨʝʩʫʨʩʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʧʨʘʚʜʠʚʠʭ ʩʪʘʪʝʡ ʽ ʩʘʡʪʽʚ ʥʝʦʙʭʽʜʥʘ ʣʶʜʩʴʢʘ ʝʢʩʧʝʨʪʠʟʘ. 

ʂʨʽʤ ʪʦʛʦ, ʬʘʢʪʯʝʢʽʥʛʦʚʽ ʩʘʡʪʠ ʤʽʩʪʷʪʴ ʩʪʘʪʪʽ ʟ ʢʦʥʢʨʝʪʥʠʭ ʩʬʝʨ, ʪʘʢʠʭ ʷʢ 

ʧʦʣʽʪʠʢʘ, ʽ ʥʝ ʻ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʬʝʡʢʦʚʠʭ ʥʦʚʠʥ ʟ ʨʽʟʥʠʭ ʩʬʝʨ, 

ʪʘʢʠʭ ʷʢ ʨʦʟʚʘʛʠ, ʩʧʦʨʪ ʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʮʽʡ ʩʪʘʪʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʩʥʫʶʯʽ ʘʥʩʘʤʙʣʝʚʽ ʤʝʪʦʜʠ ʨʘʟʦʤ ʟ ʪʝʢʩʪʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʷʢ ʚʭʽʜʥʽ ʦʟʥʘʢʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʩʪʠʥʥʠʭ ʽ ʭʠʙʥʠʭ ʩʪʘʪʝʡ. 

ɸʥʩʘʤʙʣʝʚʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʚʠʱʫ ʪʦʯʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʘʚʯʘʶʪʴ ʜʝʢʽʣʴʢʘ 
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ʤʦʜʝʣʝʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʚʥʽ ʤʝʪʦʜʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʤʠʣʦʢ ʽ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʚʦʾʭ ʤʦʜʝʣʝʡ. ɯʥʪʫʾʮʽʷ, ʱʦ ʣʝʞʠʪʴ ʚ 

ʦʩʥʦʚʽ ʘʥʩʘʤʙʣʝʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʻ ʩʠʥʦʥʽʤʦʤ ʪʦʛʦ, ʟ ʯʠʤ ʚʞʝ ʟʥʘʡʦʤʽ ʚ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʥʘʧʨʠʢʣʘʜ, ʟ'ʷʩʫʚʘʥʥʷ ʜʫʤʦʢ ʢʽʣʴʢʦʭ ʝʢʩʧʝʨʪʽʚ ʧʝʨʝʜ 

ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʥʷ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʦʚʦʛʦ ʨʽʰʝʥʥʷ ʘʙʦ 

ʥʝʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʅʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʥʘʚʯʠʪʠ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ ʟ ʫʥʽʢʘʣʴʥʠʤ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʛʝʥʝʨʫʚʘʪʠ ʤʝʞʽ ʨʽʰʝʥʴ, ʱʦ ʙʽʣʴʰ-ʤʝʥʰ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʟʘʣʝʞʘʪʠʤʫʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʜʘʥʠʭ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ, ʘʣʝ ʡ ʚʽʜ ʪʠʧʫ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ. ʗʢʱʦ ʥʘʚʯʘʣʴʥʽ ʜʘʥʽ ʤʽʩʪʷʪʴ 

ʥʠʟʴʢʫ ʜʠʩʧʝʨʩʽʶ ʘʙʦ ʦʜʥʦʨʽʜʥʽ ʜʘʥʽ, ʤʦʜʝʣʴ ʤʦʞʝ ʧʝʨʝʥʘʩʪʨʦʶʚʘʪʠʩʷ ʽ ʜʘʚʘʪʠ 

ʫʧʝʨʝʜʞʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʥʝʚʽʜʦʤʠʭ ʜʘʥʠʭ. ʊʦʤʫ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ 

ʥʘʜʤʽʨʥʦʛʦ ʧʨʠʧʘʩʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʽʜʭʦʜʠ, ʷʢ ʧʝʨʝʭʨʝʩʥʘ 

ʧʝʨʝʚʽʨʢʘ. ʂʽʣʴʢʘ ʤʦʜʝʣʝʡ ʟ ʨʽʟʥʠʤʠ ʥʘʙʦʨʘʤʠ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʥʘʚʯʘʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʧʘʜʢʦʚʦ ʚʠʙʨʘʥʽ ʪʦʯʢʠ ʜʘʥʠʭ ʷʢ ʥʘʚʯʘʣʴʥʽ ʜʘʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʽʣʴʢʦʭ ʤʝʞ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʊʦʤʫ ʤʝʪʦʜʠ ʘʥʩʘʤʙʣʝʚʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘ ʧʦʤ'ʷʢʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʰʣʷʭʦʤ 

ʥʘʚʯʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʧʦʪʽʤ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʙʣʠʟʴʢʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ. ʆʜʠʥ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʣʘʩʠʬʽʢʘʪʦʨ ʛʦʣʦʩʫʚʘʥʥʷ, ʜʝ ʦʩʪʘʪʦʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʛʦʣʦʩʽʚ, ʚʽʜʜʘʥʠʭ ʫʩʽʤʘ ʘʣʛʦʨʠʪʤʘʤʠ. ʆʜʥʘʢ ʽʩʥʫʶʪʴ ʪʘʢʦʞ 

ʘʥʩʘʤʙʣʝʚʽ ʤʝʪʦʜʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʷʭ, ʥʘʧʨʠʢʣʘʜ 

2.3.1 Random Forest  

ɺʠʧʘʜʢʦʚʠʡ ʣʽʩ (RF) ʻ ʝʚʦʣʶʮʽʻʶ ʜʝʨʝʚ ʨʽʰʝʥʴ (DT) ʽ ʪʘʢʦʞ ʻ ʤʦʜʝʣʣʶ 

ʥʘʚʯʘʥʥʷ ʟ ʥʘʚʯʘʥʥʷʤ. RF ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʨʽʰʝʥʴ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʽʚ, ʘ ʦʩʪʘʪʦʯʥʠʡ 

ʧʨʦʛʥʦʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʘʩʽ, ʷʢʠʡ ʦʪʨʠʤʫʻ ʙʽʣʴʰʽʩʪʴ ʛʦʣʦʩʽʚ. ɺʠʧʘʜʢʦʚʽ ʣʽʩʠ 

ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʦʤʠʣʦʢ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʦʜʝʣʷʤʠ ʯʝʨʝʟ ʥʠʟʴʢʫ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʜʝʨʝʚʘʤʠ. ʅʘʰʘ ʤʦʜʝʣʴ ʚʠʧʘʜʢʦʚʦʛʦ ʣʽʩʫ ʥʘʚʯʘʣʘʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʊʦʙʪʦ, ʜʣʷ ʧʦʰʫʢʫ ʧʦ ʩʽʪʮʽ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʨʽʟʥʘ ʢʽʣʴʢʽʩʪʴ ʦʮʽʥʦʢ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʥʘʡʢʨʘʱʫ ʤʦʜʝʣʴ, ʷʢʘ 

ʤʦʛʣʘ ʙ ʧʝʨʝʜʙʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʘʣʛʦʨʠʪʤʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʙʠʪʪʷ ʜʝʨʝʚ ʨʽʰʝʥʴ ʜʣʷ ʟʘʜʘʯ ʨʝʛʨʝʩʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɼʣʷ ʟʘʜʘʯʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʜʝʢʩ ɼʞʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʬʫʥʢʮʽʷ ʚʘʨʪʦʩʪʽ ʜʣʷ ʦʮʽʥʢʠ 

ʨʦʟʙʠʪʪʷ ʥʘʙʦʨʫ ʜʘʥʠʭ. ɯʥʜʝʢʩ ɼʞʠʥʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʽʜʥʽʤʘʥʥʷ ʩʫʤʠ 

ʢʚʘʜʨʘʪʽʚ ʡʤʦʚʽʨʥʦʩʪʝʡ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʚʽʜ ʦʜʠʥʠʮʽ. ʌʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʜʝʢʩʫ ɼʞʠʥʽ (Gind) ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [5]: 

Ὃind ρ ὖײ  

2.3.2. ɸʥʩʘʤʙʣʝʚʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ.  

ɸʛʨʝʛʘʮʽʷ ʙʫʪʩʪʨʘʧʽʚ, ʘʙʦ ʤʽʰʢʦʚʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ, - ʮʝ ʨʘʥʥʷ ʪʝʭʥʽʢʘ 

ʦʙʨʦʙʢʠ ʘʥʩʘʤʙʣʽʚ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ 

(ʧʝʨʝʥʘʚʯʘʥʥʷ) ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʽʨʮʽ. ʆʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʘʨʽʘʥʪʽʚ 

ʧʘʢʝʪʥʠʭ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʻ ʤʦʜʝʣʽ "ʚʠʧʘʜʢʦʚʦʛʦ ʣʽʩʫ". ɯʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ 

ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʜʠʩʧʝʨʩʽʾ ʤʽʰʢʦʚʘ ʤʦʜʝʣʴ 

ʚʠʙʠʨʘʻ ʢʣʘʩʠ ʥʘ ʦʩʥʦʚʽ ʛʦʣʦʚʥʦʛʦ ʛʦʣʦʩʫ, ʦʮʽʥʝʥʦʛʦ M ʜʝʨʝʚʘʤʠ, ʘ ʜʘʥʽ ʜʣʷ 

ʢʦʞʥʦʛʦ ʜʝʨʝʚʘ ʚʠʙʠʨʘʶʪʴʩʷ ʰʣʷʭʦʤ ʚʠʧʘʜʢʦʚʦʾ ʚʠʙʽʨʢʠ ʽʟ ʟʘʤʽʥʦʶ ʽʟ 

ʟʘʛʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ. ɼʣʷ ʟʘʜʘʯ ʨʝʛʨʝʩʽʾ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʤʦʜʝʣʴ ʤʽʰʢʽʚ 

ʫʩʝʨʝʜʥʶʻ ʥʘʙʽʨ ʦʮʽʥʦʢ. 

2.3.3. ɸʥʩʘʤʙʣʝʚʽ ʙʫʩʪʝʨʥʽ ʢʣʘʩʠʬʽʢʘʪʦʨʠ.  

ɹʫʩʪʽʥʛ - ʮʝ ʱʝ ʦʜʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʘʥʩʘʤʙʣʝʚʘ ʪʝʭʥʽʢʘ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʩʣʘʙʢʠʭ ʤʦʜʝʣʝʡ ʩʠʣʴʥʠʤ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʥʫʻʪʴʩʷ ʣʽʩ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ 

ʜʝʨʝʚ, ʘ ʦʩʪʘʪʦʯʥʠʡ ʧʨʦʛʥʦʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʙʽʣʴʰʦʩʪʽ ʜʝʨʝʚ. ʎʝʡ 

ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʩʣʘʙʢʠʤ ʤʦʜʝʣʷʤ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʦʯʢʠ ʜʘʥʠʭ, ʷʢʽ 

ʟʘʟʚʠʯʘʡ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʢʨʝʤʝʥʪʥʦʛʦ 

ʧʽʜʭʦʜʫ. ʉʧʦʯʘʪʢʫ ʜʣʷ ʚʩʽʭ ʪʦʯʦʢ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʚʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʜʘʯʽ. ʋ ʥʘʩʪʫʧʥʠʭ ʨʘʫʥʜʘʭ ʚʘʛʠ ʟʤʝʥʰʫʶʪʴʩʷ 

ʜʣʷ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ ʪʦʯʦʢ ʜʘʥʠʭ ʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʜʣʷ ʥʝʧʨʘʚʠʣʴʥʦ 

ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ. ʂʦʞʥʝ ʥʘʩʪʫʧʥʝ ʜʝʨʝʚʦ, ʩʬʦʨʤʦʚʘʥʝ ʚ ʢʦʞʥʦʤʫ ʨʘʫʥʜʽ, 

ʚʯʠʪʴʩʷ ʟʤʝʥʰʫʚʘʪʠ ʧʦʤʠʣʢʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʘʫʥʜʫ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʟʘʛʘʣʴʥʫ 
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ʪʦʯʥʽʩʪʴ ʰʣʷʭʦʤ ʧʨʘʚʠʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦʯʦʢ ʜʘʥʠʭ, ʷʢʽ ʙʫʣʠ ʥʝʧʨʘʚʠʣʴʥʦ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʘʫʥʜʽ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʙʫʩʪʽʥʛ-

ʘʥʩʘʤʙʣʽʚ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʥʘʜʤʽʨʥʦ ʧʽʜʛʘʥʷʪʠ ʥʘʚʯʘʣʴʥʽ ʜʘʥʽ ʽ ʨʦʙʠʪʠ 

ʥʝʧʨʘʚʠʣʴʥʽ ʧʨʦʛʥʦʟʠ ʜʣʷ ʥʝʚʽʜʦʤʠʭ ʝʢʟʝʤʧʣʷʨʽʚ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʘʣʛʦʨʠʪʤʽʚ 

ʙʫʩʪʽʥʛʫ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʪʘʢ ʽ ʜʣʷ ʨʝʛʨʝʩʽʾ. ʋ 

ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʘʣʛʦʨʠʪʤʠ XGBoost 

[6] ʪʘ AdaBoost [7]. 

2.3.4. ʂʣʘʩʠʬʽʢʘʪʦʨʠ ʘʥʩʘʤʙʣʽʚ ʛʦʣʦʩʫʚʘʥʥʷ.  

ɸʥʩʘʤʙʣʽ ʛʦʣʦʩʫʚʘʥʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʜʘʯ ʢʣʘʩʠʬʽʢʘʮʽʾ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʦʙ'ʻʜʥʫʚʘʪʠ ʜʚʽ ʘʙʦ ʙʽʣʴʰʝ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, 

ʥʘʚʯʝʥʠʭ ʥʘ ʚʩʴʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ. ʂʦʞʥʘ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʻ ʨʝʟʫʣʴʪʘʪ ʦʜʥʽʻʾ 

ʪʦʯʢʠ ʜʘʥʠʭ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ "ʛʦʣʦʩ" ʥʘ ʢʦʨʠʩʪʴ ʢʣʘʩʫ, ʧʝʨʝʜʙʘʯʝʥʦʛʦ 

ʤʦʜʝʣʣʶ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʦʞʥʘ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʻ ʨʝʟʫʣʴʪʘʪ, ʦʩʪʘʪʦʯʥʠʡ ʧʨʦʛʥʦʟ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʙʽʣʴʰʦʩʪʽ ʛʦʣʦʩʽʚ, ʧʦʜʘʥʠʭ ʥʘ ʢʦʨʠʩʪʴ ʧʝʚʥʦʛʦ ʢʣʘʩʫ. ɸʥʩʘʤʙʣʽ 

ʛʦʣʦʩʫʚʘʥʴ ʧʨʦʩʪʽʰʽ ʚ ʨʝʘʣʽʟʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʧʘʢʝʪʫʚʘʥʥʷ ʪʘ 

ʙʫʩʪʽʥʛʫ. ʗʢ ʚʞʝ ʧʦʷʩʥʶʚʘʣʦʩʷ, ʘʣʛʦʨʠʪʤ ʧʘʢʫʚʘʥʥʷ ʚʠʢʦʥʫʻ ʚʠʧʘʜʢʦʚʫ 

ʚʠʙʽʨʢʫ ʽ ʟʘʤʽʥʫ ʟ ʫʩʴʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʽʜʤʥʦʞʠʥ 

ʜʘʥʠʭ. ʇʦʪʽʤ ʤʦʜʝʣʽ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ, ʽ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ 

ʻ ʩʫʢʫʧʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʞʥʦʾ ʤʦʜʝʣʽ. ʋ ʚʠʧʘʜʢʫ ʙʫʩʪʽʥʛʫ, ʜʝʢʽʣʴʢʘ ʤʦʜʝʣʝʡ 

ʥʘʚʯʘʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ, ʧʨʠʯʦʤʫ ʢʦʞʥʘ ʤʦʜʝʣʴ ʥʘʚʯʘʻʪʴʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽʡ 

ʤʦʜʝʣʽ, ʟʙʽʣʴʰʫʶʯʠ ʚʘʛʫ ʥʝʧʨʘʚʠʣʴʥʦ ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ ʪʦʯʦʢ, ʩʪʚʦʨʶʶʯʠ 

ʟʘʛʘʣʴʥʫ ʤʦʜʝʣʴ, ʟʜʘʪʥʫ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʧʨʦʙʣʝʤʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʘʥʩʘʤʙʣʴ ʛʦʣʦʩʫʚʘʥʥʷ - ʮʝ ʢʦʤʙʽʥʘʮʽʷ ʜʝʢʽʣʴʢʦʭ ʥʝʟʘʣʝʞʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʘʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʚʥʦʩʷʪʴ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʟʘʛʘʣʴʥʠʡ ʧʨʦʛʥʦʟ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʦʣʦʩʫʚʘʥʥʷ ʙʽʣʴʰʽʩʪʶ ʛʦʣʦʩʽʚ. 

ʅʘʙʽʨ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʻ ʚʽʜʢʨʠʪʠʤ ʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʚ ɯʥʪʝʨʥʝʪʽ. ɼʘʥʽ ʤʽʩʪʷʪʴ ʷʢ ʬʝʡʢʦʚʽ, ʪʘʢ ʽ 

ʧʨʘʚʜʠʚʽ ʥʦʚʠʥʠ ʟ ʢʽʣʴʢʦʭ ʜʦʤʝʥʽʚ. ʆʧʫʙʣʽʢʦʚʘʥʽ ʧʨʘʚʜʠʚʽ ʥʦʚʠʥʠ ʤʽʩʪʷʪʴ 

ʧʨʘʚʜʠʚʽ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʨʝʘʣʴʥʽ ʧʦʜʽʾ, ʪʦʜʽ ʷʢ ʥʘ ʩʘʡʪʘʭ ʬʝʡʢʦʚʠʭ ʥʦʚʠʥ 

ʤʽʩʪʷʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʘʢʪʘʤ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʪʚʝʨʜʞʝʥʴ ʟ 
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ʧʦʣʽʪʠʯʥʦʾ ʩʬʝʨʠ ʚ ʙʘʛʘʪʴʦʭ ʟ ʮʠʭ ʩʪʘʪʝʡ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʚʨʫʯʥʫ ʥʘ ʩʘʡʪʘʭ 

ʧʝʨʝʚʽʨʢʠ ʬʘʢʪʽʚ, ʪʘʢʠʭ ʷʢ politifact.com ʽ snopes.com. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʙʽʨ ʜʘʥʠʭ ʽʟ ʩʘʡʪʫ Kaggle [8]. 

ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʟʥʽ ʤʝʪʨʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʘʩʥʦʚʘʥʽ ʥʘ ʤʘʪʨʠʮʷʭ ʩʫʤʽʩʥʦʩʪʽ. ʄʘʪʨʠʮʷ ʩʫʤʽʩʥʦʩʪʽ - ʮʝ 

ʪʘʙʣʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʜʝʣʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ ʪʝʩʪʦʚʦʤʫ 

ʥʘʙʦʨʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʧʘʨʘʤʝʪʨʽʚ: ʽʩʪʠʥʥʦ ʧʦʟʠʪʠʚʥʠʡ, ʭʠʙʥʦ 

ʧʦʟʠʪʠʚʥʠʡ, ʽʩʪʠʥʥʦ ʥʝʛʘʪʠʚʥʠʡ ʪʘ ʭʠʙʥʦ ʥʝʛʘʪʠʚʥʠʡ (ʈʠʩ. 2). 

 

ʈʠʩ. 2. ʄʘʪʨʠʮʷ ʩʫʤʽʩʥʦʩʪʝʡ 

2.6.1. ʊʦʯʥʽʩʪʴ 

ʊʦʯʥʽʩʪʴ ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʶ ʤʝʪʨʠʢʦʶ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢ ʽʩʪʠʥʥʠʭ, ʪʘʢ ʽ 

ʭʠʙʥʠʭ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʩʪʫʧʥʝ 

ʨʽʚʥʷʥʥʷ: 

 Accuracy 
40 4.

40 4. &0&.
.  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʭʦʨʦʰʫ 

ʤʦʜʝʣʴ, ʦʜʥʘʢ, ʚʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʯʘʻʤʦ ʤʦʜʝʣʴ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʩʪʘʪʪʽ, ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʷʢ ʧʨʘʚʜʠʚʽ (ʭʠʙʥʽ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ), ʘʣʝ 

ʥʘʩʧʨʘʚʜʽ ʻ ʥʝʧʨʘʚʜʠʚʠʤʠ, ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ʊʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʠ ʽʥʰʽ ʤʝʪʨʠʢʠ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦ 

ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʪʦʯʥʽʩʪʴ, ʚʽʜʛʫʢ ʪʘ ʦʮʽʥʢʘ F1. 

2.6.2. Recall 

Recall - ʮʝ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʽʟ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʽʩʪʠʥʥʠʭ ʢʣʘʩʽʚ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ - ʮʝ ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʝʡ, 

ʧʝʨʝʜʙʘʯʝʥʠʭ ʷʢ ʽʩʪʠʥʥʽ, ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʩʪʠʥʥʠʭ ʩʪʘʪʝʡ. 
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Recall 
40

40 &.
 

2.6.3. Precission 

ʇʦʢʘʟʥʠʢ precission - ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʘʚʜʠʚʠʭ ʧʦʟʠʪʠʚʥʠʭ 

ʧʦʜʽʡ ʜʦ ʢʽʣʴʢʦʩʪʽ ʚʩʽʭ ʧʦʜʽʡ, ʱʦ ʙʫʣʠ ʧʝʨʝʜʙʘʯʝʥʽ ʷʢ ʧʨʘʚʜʠʚʽ. ʋ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ precission - ʮʝ ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʝʡ, ʧʦʟʥʘʯʝʥʠʭ ʷʢ ʧʨʘʚʜʠʚʽ, ʟ ʫʩʽʭ 

ʧʦʟʠʪʠʚʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ (ʧʨʘʚʜʠʚʠʭ) ʩʪʘʪʝʡ: 

Precision 
40

40 &0
.  

2.6.4. F1-Score 

ʇʦʢʘʟʥʠʢ F1 ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʪʦʯʥʽʩʪʶ ʪʘ ʧʨʠʛʘʜʫʚʘʥʥʷʤ; F1-

score ʦʙʯʠʩʣʶʻ ʩʝʨʝʜʥʻ ʛʘʨʤʦʥʽʡʥʝ ʟʥʘʯʝʥʥʷ ʤʽʞ ʥʠʤʠ. ʊʦʤʫ ʚʽʥ ʚʨʘʭʦʚʫʻ ʷʢ 

ʭʠʙʥʦʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʭʠʙʥʦʥʝʛʘʪʠʚʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʦʢʘʟʥʠʢ F1 ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 F1-score ς
 Precision  Recall 

 Precision  Recall 
.  

ʈʝʟʫʣʴʪʘʪʠ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʩʽʭ ʘʣʛʦʨʠʪʤʽʚ 

ʥʘ ʯʦʪʠʨʴʦʭ ʥʘʙʦʨʘʭ ʜʘʥʠʭ. ɺ ʮʽʣʦʤʫ, ʥʘʡʢʨʘʱʠʤ ʘʣʛʦʨʠʪʤʦʤ ʻ bagging 

classifier (ʜʝʨʝʚʦ ʨʽʰʝʥʴ) (ʪʦʯʥʽʩʪʴ 94%), ʘ ʥʘʡʛʽʨʰʠʤ - Wang-Bi-LSTM 

(ʪʦʯʥʽʩʪʴ 64,25%). ʊʦʯʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 77,6%, ʘ 

ʪʦʯʥʽʩʪʴ ʘʥʩʘʤʙʣʝʚʦʛʦ ʥʘʚʯʘʥʥʷ - 92,25%. ɺʠʧʘʜʢʦʚʽ ʣʽʩʠ ʧʦʢʘʟʘʣʠ ʚʠʱʫ 

ʪʦʯʥʽʩʪʴ ʥʘ ʚʩʽʭ ʥʘʙʦʨʘʭ ʜʘʥʠʭ, ʦʢʨʽʤ DS2. ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʣʠʰʝ ʧʦʢʘʟʥʠʢʠ 

ʪʦʯʥʦʩʪʽ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʜʝʣʽ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʪʘʢʦʞ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʪʘ F1. 

 

ʈʠʩ. 3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ 
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ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʦ ʩʝʨʝʜʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʥʘʚʯʘʥʥʷ ʥʘ ʚʩʽʭ 

ʥʘʙʦʨʘʭ ʜʘʥʠʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʪʦʯʥʦʩʪʽ, ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ F1. ɺʠʜʥʦ, 

ʱʦ ʟʘ ʚʠʥʷʪʢʦʤ ʣʽʥʽʡʥʠʭ SVM, KNN, Wang-CNN ʪʘ Wang-Bi-LSTM, ʥʝʤʘʻ 

ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʥʘʚʯʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʤʝʪʨʠʢʘʭ. 

 

ʈʠʩ. 4. ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʨʝʥʫʚʘʥʥʷ 

 

ɺʠʩʥʦʚʢʠ. ɿʘʚʜʘʥʥʷ ʨʫʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʦʚʠʥ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʠʭ ʟʥʘʥʴ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʜʦʩʚʽʜʫ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʫ ʪʝʢʩʪʽ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʠʩʚʷʯʝʥʝ ʧʨʦʙʣʝʤʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʝʡʢʦʚʠʭ ʥʦʚʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʘʥʩʘʤʙʣʝʚʠʭ ʤʝʪʦʜʽʚ. ɼʘʥʽ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, 

ʙʫʣʠ ʟʽʙʨʘʥʽ ʟʽ ʚʩʝʩʚʽʪʥʴʦʾ ʧʘʚʫʪʠʥʠ ʽ ʚʢʣʶʯʘʣʠ ʥʦʚʠʥʠ ʟ ʨʽʟʥʠʭ ʜʦʤʝʥʽʚ, ʱʦʙ 

ʦʭʦʧʠʪʠ ʙʽʣʴʰʽʩʪʴ ʥʦʚʠʥʥʠʭ ʩʪʘʪʝʡ, ʘ ʥʝ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʾʭ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ 

ʧʦʣʽʪʠʯʥʠʭ ʥʦʚʠʥ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʷʚʠʪʠ ʚ 

ʪʝʢʩʪʽ ʧʘʪʝʨʥʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʚʽʜʨʽʟʥʠʪʠ ʬʝʡʢʦʚʽ ʩʪʘʪʪʽ ʚʽʜ ʩʧʨʘʚʞʥʽʭ ʥʦʚʠʥ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ LIWC ʟʽ ʩʪʘʪʝʡ ʙʫʣʠ ʚʠʣʫʯʝʥʽ ʨʽʟʥʽ ʪʝʢʩʪʦʚʽ ʦʟʥʘʢʠ, 

ʥʘʙʽʨ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʤʦʜʝʣʽ. ʅʘʚʯʝʥʽ ʤʦʜʝʣʽ 

ʪʨʝʥʫʚʘʣʠ ʽ ʥʘʣʘʰʪʦʚʫʚʘʣʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ. ɼʝʷʢʽ ʤʦʜʝʣʽ 

ʜʦʩʷʛʣʠ ʚʽʜʥʦʩʥʦ ʚʠʱʦʾ ʪʦʯʥʦʩʪʽ, ʥʽʞ ʽʥʰʽ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʞʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʝʢʽʣʴʢʘ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɿʘ 

ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʣʛʦʨʠʪʤ ʘʥʩʘʤʙʣʝʚʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʷʚʠʚʩʷ ʢʨʘʱʠʤ, ʥʽʞ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʥʘʚʯʘʥʥʷ.  
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ʆʎɯʅʂɸ ʈɽɾʀʄɯɺ ɺɯɼʇɸʃʋ ʅɸʇɯɺʇʈʆɺɯɼʅʀʂɯɺ ʂʈʀʉʊɸʃɯɺ 

 

ɻʘʚʨʠʣʶʢ ʖʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʉʪʫʱʘʥʩʴʢʠʡ ʖʨʽʡ ɺʘʩʠʣʴʦʚʠʯ, 

ʍʝʙʜʘ ɸʣʴʦʥʘ ʉʝʨʛʽʾʚʥʘ 

ʚʠʢʣʘʜʘʯʽ 

ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʣʴʦʪʥʠʡ ʢʦʣʝʜʞ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ 

ʤ. ʂʨʝʤʝʥʯʫʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʆʩʥʦʚʦʶ ʩʫʯʘʩʥʦʾ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʽ 

ʤʽʢʨʦʩʭʝʤʠ ʥʘ ʦʩʥʦʚʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʢʨʠʩʪʘʣʽʚ. ɺʽʜ ʯʠʩʪʦʪʠ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ ʢʨʠʩʪʘʣʫ ʘʙʦ ʚʽʜ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʡʦʛʦ ʜʝʬʝʢʪʽʚ ʟʘʣʝʞʠʪʴ 

ʷʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʧʨʘʤʝʪʨʽʚ ʤʘʡʙʫʪʥʴʦʾ ʤʽʢʨʦʩʭʝʤʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʽʥʪʝʛʨʘʮʽʾ. 

ɼʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʢʨʠʩʪʘʣʽʚ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʡʦʛʦ ʚʽʜʧʘʣʫ. ʅʘ ʧʨʦʮʝʩ ʚʽʜʧʘʣʫ ʚʧʣʠʚʘʻ ʮʽʣʘ ʥʠʟʢʘ 

ʬʘʢʪʦʨʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ʅʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʢʨʠʩʪʘʣʠ, ʨʝʞʠʤʠ ʚʽʜʧʘʣʫ ʢʨʠʩʪʘʣʽʚ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʝʬʝʢʪʽʚ ʢʨʠʩʪʘʣʽʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʘʣʫ. 

 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʢʨʠʩʪʘʣʽʚ ï ʦʜʥʘ ʟ 

ʛʦʣʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʨʦʟʨʦʙʢʠ ʤʽʢʨʦʩʭʝʤ ʥʘ ʾʭ ʦʩʥʦʚʽ. ʏʘʩʪʢʦʚʦ ʮʷ ʧʨʦʙʣʝʤʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚʽʜʧʘʣʫ ʢʨʠʩʪʘʣʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʷʢʠʭ ʟʤʝʥʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʝʬʝʢʪʽʚ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʦ ʥʝ ʜʦʩʷʛʘʻʪʴʩʷ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʚʧʣʠʚ ʨʝʞʠʤʽʚ ʚʽʜʧʘʣʫ ʥʘ ʩʪʨʫʢʪʫʨʫ ʜʝʬʝʢʪʽʚ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʨʝʞʠʤʽʚ ʚʽʜʧʘʣʫ ʜʝʬʝʢʪʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ: ʰʚʠʜʢʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʢʨʠʩʪʘʣʽʚ ʪʘ ʾʭ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʛʨʘʜʽʻʥʪʠ ʧʦ ʜʦʚʞʠʥʽ ʢʨʠʩʪʘʣʽʚ, ʩʢʣʘʜ ʜʦʤʽʰʦʢ. 

ʅʝʜʦʩʢʦʥʘʣʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʢʨʠʩʪʘʣʽʚ ʟʫʤʦʚʣʝʥʘ ʪʘʢʦʞ ʥʝʧʨʘʚʠʣʴʥʦʶ ʬʦʨʤʦʶ 
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ʬʨʦʥʪʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʧʘʨʘʟʠʪʥʠʭ ʟʘʨʦʜʢʽʚ ʙʽʣʷ ʩʪʽʥʦʢ 

ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ [1]. ʂʨʽʤ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʥʽ ʜʝʬʝʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʨʷʜʞʝʥʠʤʠ [2]. ʗʢ ʧʨʘʚʠʣʦ, ʢʨʠʩʪʘʣʠ ʧʽʩʣʷ ʚʽʜʧʘʣʫ ʤʘʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʱʽʣʴʥʦʩʪʽ ʜʝʬʝʢʪʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʢʠʜ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʦʩʽʾʚ ʩʪʨʫʤʫ, ʾʭ ʨʫʭʣʠʚʦʩʪʽ ʪʘ ʯʘʩʫ ʞʠʪʪʷ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʧʣʠʚ ʨʝʞʠʤʽʚ ʚʽʜʧʘʣʫ (ʪʝʤʧʝʨʘʪʫʨʠ, ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ, 

ʢʽʣʴʢʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʦʧʝʨʘʮʽʡ) ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ. ʇʨʠʡʤʘʶʯʠ 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʚʧʣʠʚ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʚʽʜʧʘʣʫ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʝʬʝʢʪʽʚ ʫ 

ʢʨʠʩʪʘʣʘʭ, ʦʮʽʥʠʤʦ ʮʝʡ ʧʘʨʘʤʝʪʨ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʘʣʫ. 

ɿʤʽʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ N ʜʝʬʝʢʪʽʚ ʚ ʯʘʩʽ ʧʦ ʨʝʘʢʮʽʾ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ [3] 

ʩʢʣʘʜʘʻ -dN/dt = kN  

ʘʙʦ -dN/N = kdt, ʜʝ k ï ʢʦʥʩʪʘʥʪʘ ʨʝʘʢʮʽʾ. 

ʇʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʪʨʠʤʫʻʤʦ: - lnN = kt + const 

ʇʦʟʥʘʯʘʻʤʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʝʬʝʢʪʽʚ ʫ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t = 0: 

const = - lnN  

ɿʚʽʜʩʠ - lnN = kt ï lnN  , ʘʙʦ ln N /N = kt (1) 

ɼʣʷ ʨʝʘʢʮʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ dN/dt = - kN
2 
 

1/N = kt + const 

ʇʨʠ t = 0 const = 1/N , ʪʦʤʫ 1/N ï 1/N  = kt (2) 

ʆʩʢʽʣʴʢʠ N ç N , ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʣʽʚʽ ʯʘʩʪʠʥʠ ʚʠʨʘʟʽʚ (1) ʽ (2) ʧʦʩʪʽʡʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʝ ʩʧʨʘʚʝʜʣʠʚʠʤ ʨʽʚʥʷʥʥʷ 

k1t1 =k2t2 (3) 

ʇʦʨʷʜʦʢ ʨʝʘʢʮʽʾ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ. 

ʋ ʪʚʝʨʜʠʭ ʪʽʣʘʭ ʨʦʣʴ ʢʦʥʩʪʘʥʪʠ ʨʝʘʢʮʽʾ ʛʨʘʻ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ k [3], ʪʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

k =k0 exp (-E/KT) , ʜʝ 

K ï ʧʦʩʪʽʡʥʘ ɹʦʣʴʮʤʘʥʘ; 

E ï ʝʥʝʨʛʽʷ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ ʩʪʨʫʢʪʫʨʠ.  

ʅʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʥʷ (3)  

 t1k0 exp (-E/KT1) = t2k0 exp (-E/KT2), ʟʚʽʜʢʠ ʦʪʨʠʤʫʻʤʦ: 
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ln t1/t2 = E/K (1/T1 ï 1/T2) (4) 

ʈʽʚʥʷʥʥʷ (4) ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʝʣʠʯʠʥʫ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʚʽʜʧʘʣʫ t ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʘʣʫ T. ʋ ʥʘʚʝʜʝʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʨʠʩʪʘʣʽʚ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʤʽʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʜʥʦʛʦ ʪʠʧʫ ʜʝʬʝʢʪʽʚ ʟ ʝʥʝʨʛʽʻʶ 

ʫʪʚʦʨʝʥʥʷ E. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʥʘʯʝʥʥʷ E, ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʪʨʠʚʘʣʦʩʪʽ 

ʧʨʦʮʝʩʫ ʚʽʜʧʘʣʫ t ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ T.  

ʅʘʧʨʠʢʣʘʜ, ʧʨʠʡʤʘʶʯʠ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʧʘʣʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʢʨʠʩʪʘʣʽʚ 

t1 = 50 ʜʽʙ ʧʨʠ T1 = 200ÁC (473K) 

t2 = 30 ʛʦʜ. ʧʨʠ T2 = 500ÁC (773K) 

ʟʥʘʭʦʜʠʤʦ ʝʥʝʨʛʽʶ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ ʩʪʨʫʢʪʫʨʠ E = 0,39 ʝʚ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʚʽʜʧʘʣʫ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 
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ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ. ï ʄ., çɺʩrʰʘʷ ʰʢʦʣʘè, 1968. ï 488 ʩ. 
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ʋɼʂ 656 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʇɯɼʍʆɼɯɺ ʇʆ ɺʀɿʅɸʏɽʅʅʖ ʅɸɺɸʅʊɸɾɽʅʅʗ 

ʊʈɸʅʉʇʆʈʊʅʆɻʆ ɿɸʉʆɹʋ ʇʈʀ ʇɽʈɽɺɽɿɽʅʅʗʍ ɿ ʋʈɸʍʋɺɸʅʅʗʄ 

ʁʆɻʆ ʊɽʍʅɯʏʅʆɻʆ ʉʊɸʅʋ 

 

ɼʝʛʪʷʨ ɸʨʪʫʨ ʈʫʩʣʘʥʦʚʠʯ 

ʄʘʛʽʩʪʨʘʥʪ, 

ʌʘʣʝʥʜʠʰ ɸʥʘʪʦʣʽʡ ʇʝʪʨʦʚʠʯ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ, ʜ.ʪ.ʥ, ʧʨʦʬʝʩʦʨ 

ɼɺʅɿ çʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥ̔ʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ɸʥʦʪʘʮʽʷ: ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʤʝʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʷʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʣʷʛʘʶʪʴ ʫ ʧʦʢʨʘʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʧʝʨʝʚʝʟʝʥʴ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ, ʪʘʢʽ ʷʢ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʟʥʦʩ ʜʝʪʘʣʝʡ, ʤʽʮʥʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʽʥ. 

ʄʝʪʦʶ ʪʘʢʠʭ ʫʜʦʩʢʦʥʘʣʝʥʴ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ, 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʩʪʨʦʢʫ ʾʭʥʴʦʾ ʩʣʫʞʙʠ. ʎʝ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ 

ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʦʩʢʽʣʴʢʠ ʦʧʪʠʤʽʟʘʮʽʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʝʨʝʚʝʟʝʥʥʷ, ʚʘʥʪʘʞ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʚʘʛʘ, ʛʘʙʘʨʠʪʠ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 

 

ʇʽʜ ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʧʽʜʜʘʻʪʴʩʷ ʚʝʣʠʢʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʦʩʫ ʜʝʪʘʣʝʡ, ʟʙʦʾʚ ʫ ʨʦʙʦʪʽ ʘʚʪʦʟʘʩʦʙʽʚ 

ʪʘ ʟʘʛʨʦʟʠ ʙʝʟʧʝʮʽ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʊʦʤʫ ʦʮʽʥʢʘ ʥʘʜʽʡʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʟʜʽʡʩʥʝʥʥʽ ʧʝʨʝʚʝʟʝʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʷʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ 
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ʙʽʣʴʰ ʪʦʯʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʎʝ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʙʝʟʧʝʢʠ ʥʘ 

ʜʦʨʦʟʽ, ʟʤʝʥʰʝʥʥʶ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʟʙʝʨʝʞʝʥʥʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʝʥʰʝʥʥʶ ʚʠʪʨʘʪ ʚʣʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʊʦʤʫ 

ʜʘʥʘ ʪʝʤʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʽ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ: 

¶ ɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ: ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʤʘʻ 

ʚʝʣʠʢʝ ʚʧʣʠʚ ʥʘ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʇʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡ, ʱʦ ʟʘʛʨʦʞʫʶʪʴ ʷʢ ʚʦʜʽʷʤ ʽ ʧʘʩʘʞʠʨʘʤ, 

ʪʘʢ ʽ ʽʥʰʠʤ ʫʯʘʩʥʠʢʘʤ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

¶ ɿʙʝʨʝʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʇʝʨʝʚʠʱʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʨʫʡʥʫʚʘʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʽ 

ʤʦʩʪʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʥʘ ʨʝʤʦʥʪ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʚʠʪʨʘʪ: ʇʝʨʝʚʠʱʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʘʣʴʥʝ ʽ ʟʥʦʩʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. 

¶ ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ: ɹʘʛʘʪʦ ʢʨʘʾʥ ʤʘʶʪʴ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 

ʷʢʝ ʦʙʤʝʞʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɼʦʜʝʨʞʘʥʥʷ 

ʮʠʭ ʥʦʨʤ ʦʙʦʚ'ʷʟʢʦʚʝ, ʽ ʚʦʜʽʾ/ʚʣʘʩʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

¶ ɽʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ: ʇʝʨʝʚʠʱʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘʢʦʞ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ, ʦʩʢʽʣʴʢʠ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʩʧʦʞʠʚʘʶʪʴ ʙʽʣʴʰʝ ʧʘʣʴʥʦʛʦ [1, ʩ. 259].  

ɺʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʻ ʢʣʶʯʦʚʦʶ ʩʢʣʘʜʥʽʩʪʶ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʎʝʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ 

ʫʨʘʭʫʚʘʥʥʷ ʯʠʩʣʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ: 

ɺʘʛʘ ʚʘʥʪʘʞʫ: ɺʘʛʘ ʩʘʤʦʛʦ ʚʘʥʪʘʞʫ ʻ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ 

ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ɼʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʠ ʚʘʥʪʘʞʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʘʛʦʥʝʪʢʠ, ʚʘʛʦʤʽʨʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʚʘʥʪʘʞʥʽ ʚʘʛʠ. 

ʈʦʟʤʽʨ ʪʘ ʛʘʙʘʨʠʪʠ ʚʘʥʪʘʞʫ: ɻʘʙʘʨʠʪʠ ʚʘʥʪʘʞʫ ʚʘʞʣʠʚʽ ʜʣʷ ʨʦʟʧʦʜʽʣʫ 
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ʚʘʛʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ. ɺʝʣʠʢʽ ʘʙʦ ʥʝʚʣʘʰʪʦʚʘʥʽ ʛʘʙʘʨʠʪʠ ʚʘʥʪʘʞʫ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ [2, ʩ. 117].  

ʈʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʘʥʪʘʞʫ: ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʩʝʨʝʜʠʥʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʅʘʧʨʠʢʣʘʜ, ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʘ ʚʘʛʘ ʻ ʙʘʞʘʥʦʶ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʘʜʤʽʨʥʦʛʦ ʪʠʩʢʫ ʥʘ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ 

ʘʚʪʦʤʦʙʽʣʷ. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ: ʈʽʟʥʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ ʤʘʶʪʴ ʨʽʟʥʫ ʤʘʢʩʠʤʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʚʦʟʠʪʠ ʚʘʥʪʘʞ. ɺʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʪʘʢʽ ʷʢ ʤʘʢʩʠʤʘʣʴʥʘ 

ʜʦʧʫʩʪʠʤʘ ʚʘʛʘ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʋʤʦʚʠ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ: ɼʦʨʦʞʥʽ ʫʤʦʚʠ ʽ ʧʦʛʦʜʘ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʙʝʟʧʝʢʫ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʄʦʢʨʘ ʘʙʦ 

ʦʞʝʣʝʜʠʮʷ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʚʠʤʦʛʠ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʣʝʩʘ. 

ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʪʘ ʥʦʨʤʘʪʠʚʠ: ʂʦʞʥʘ ʢʨʘʾʥʘ ʤʘʻ ʩʚʦʾ ʟʘʢʦʥʦʜʘʚʯʽ ʚʠʤʦʛʠ 

ʪʘ ʥʦʨʤʠ, ʱʦʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʘʛʠ ʪʘ ʨʦʟʤʽʨʽʚ ʚʘʥʪʘʞʫ. ɼʦʪʨʠʤʘʥʥʷ ʮʠʭ ʥʦʨʤ 

ʚʘʞʣʠʚʦ ʜʣʷ ʟʘʢʦʥʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʦʟʧʦʜʽʣ ʚʘʥʪʘʞʫ ʪʘ ʬʽʢʩʘʮʽʷ: ɺʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʪʘ 

ʬʽʢʩʫʚʘʪʠ ʚʘʥʪʘʞ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʩʫʚʽʚ ʘʙʦ 

ʧʝʨʝʢʠʜʘʥʥʷ ʧʽʜ ʯʘʩ ʨʫʭʫ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʚʦʜʽʾ ʪʘ ʦʧʝʨʘʪʦʨʠ 

ʧʝʨʝʚʝʟʝʥʴ ʧʦʚʠʥʥʽ ʤʘʪʠ ʟʥʘʥʥʷ ʧʨʦ ʚʩʽ ʮʽ ʬʘʢʪʦʨʠ ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʚ̔ ʜʧʦʚʽʜʥʠʭ ʥʦʨʤ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʧʦʤʘʛʘʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʥʘ ʜʦʨʦʟʽ, ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ [3, ʩ. 144]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝʷʢʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʨʦʟʚ'ʷʟʘʥʠʤʠ, ʚʢʣʶʯʘʶʪʴ: 

¶ ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ: ʈʦʟʚʠʪʦʢ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʪʦʯʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʽ ʦʩʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

¶ ɯʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ: ʉʧʨʦʱʝʥʥʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 
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ʜʘʥʠʭ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

¶ ɺʨʘʭʫʚʘʥʥʷ ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ: ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʠʢ, ʷʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʟʤʽʥʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʥʘʜʽʡʥʽʩʪʴ 

ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

¶ ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦ: ɺʠʟʥʘʯʝʥʥʷ ʻʜʠʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ 

ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʦʮʽʥʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʙ 

ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʫʩʽ ʚʠʨʦʙʥʠʢʠ ʪʘ ʦʧʝʨʘʪʦʨʠ ʪʨʘʥʩʧʦʨʪʫ [4, ʩ. 314].  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ. ʇʨʦʪʝ, ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ 

ʧʠʪʘʥʴ, ʷʢʽ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʨʦʟʚ'ʷʟʘʥʠʤʠ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʧʨʘʮʴ ʪʘ ʘʩʧʝʢʪʽʚ, ʷʢʽ 

ʧʦʢʘʟʫʶʪʴ ʮʶ ʧʨʦʙʣʝʤʫ. 

ʉʪʘʪʪʷ ɯ. ʇʝʪʨʦʚʘ ʪʘ ʆ. ʉʠʜʦʨʦʚʘ [6, ʩ. 121] ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ, ʷʢ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʥʘʜʽʡʥʽʩʪʴ. ɼʝʪʘʣʽ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ 

ʙʝʟʧʝʢʫ ʥʘ ʜʦʨʦʟʽ. 

ɻʦʥʯʘʨʝʥʢʦ ɺ. ʚ ʨʦʙʦʪʽ [7, ʩ. 128] ʧʨʦʧʦʥʫʻ ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʢʨʝʤʽ ʦʩʽ ʘʚʪʦʤʦʙʽʣʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ, ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʡʦʛʦ 

ʥʘʜʽʡʥʽʩʪʴ. 

ʄʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ 

ʧʝʨʝʚʝʟʝʥʴ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚ ʩʪʘʪʪʽ ʅ. ʉʝʤʝʥʦʚ, ʆ. ʂʦʚʘʣʝʥʢʦ) [8, ʩ. 111]. ʎʝ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʧʦʢʨʘʱʝʥʥʽ ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ.  

ʈʦʙʦʪʘ [9, ʩ. 202] ʄ. ɯʚʘʥʦʚʘ ʚʠʩʚʽʪʣʶʻ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʘʣʝ ʤʦʞʝ ʥʝ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʜʽʡʥʽʩʪʴ.  

ʂʥʠʛʘ ʉʤʠʨʥʦʚʘ ɯ. "ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʫ ʦʩʴ" 

ʚʢʣʶʯʘʻ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʽ ʦʩʽ [10, ʩ. 44]. ɸ ʚ ʨʦʙʦʪʽ ɯʚʘʥʦʚʘ ʆ. ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʽ ʙʝʟʧʝʢʦʶ ʥʘ ʜʦʨʦʟʽ [11, ʩ. 307].  
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ɺ ʨʦʙʦʪʽ ɺ. ʇʦʧʦʚʘ [12, ʩ. 118] ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʈʦʙʦʪʘ 

[13,ʩ. 212], ʷʢʘ ʚʠʢʦʥʘʥʘ ɻ. ʂʦʚʘʣʝʤ ʜʦʩʣʽʜʞʫʻ, ʷʢ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

ɺ ʧʨʘʮʽ ʊʘʨʘʩʝʥʢʦ ɭ ʦʧʠʩʫʶʪʴʩʷ ʨʽʟʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʫ ʧʣʘʪʬʦʨʤʫ [14, ʩ. 407].  

ɼʘʥʘ ʧʨʦʙʣʝʤʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʻʚʨʦʧʝʡʩʴʢʠʤ ʬʦʨʫʤʦʤ European Road 

Transport Research Advisory Council (ERTRAC): ERTRAC ʷʢʠʡ ʦʙ'ʻʜʥʫʻ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʚʠʨʦʙʥʠʢʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʙʝʟʧʝʢʠ ʧʝʨʝʚʝʟʝʥʴ. ʊʘʢʦʞ ʮʽʻʶ ʧʨʦʙʣʝʤʦʶ ʟʘʡʤʘʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

International Road Transport Union (IRU). IRU ʱʝ ʟʘʡʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷʤʠ 

ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʛʨʘʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʘʜʽʡʥʽʩʪʶ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʘʚʪʦʤʦʙʽʣʽʚ [14, ʩ. 418]. 

ʎʽ ʧʠʪʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʧʽʚʧʨʘʮʽ ʤʽʞ 

ʥʘʫʢʦʚʮʷʤʠ, ʚʠʨʦʙʥʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘʢʦʥʦʜʘʚʮʷʤʠ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʟʘ ʦʩʥʦʚʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʟʷʪʠ ʤʝʪʦʜʠʢʫ, ʷʢʘ ʚʠʩʚʽʪʣʝʥʘ ʚ ʧʨʘʮʽ [5, ʩ. 7]. ʆʩʥʦʚʥʠʤʠ ʾʾ 

ʝʪʘʧʘʤʠ ʷʚʣʷʶʪʴʩʷ: 

¶ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʥ 

ʜʚʠʛʫʥʘ, ʛʘʣʴʤ, ʧʽʜʚʽʩʢʠ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

¶ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʜʘʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ. 

¶ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʟʝʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʽ ʪʘ ʚʠʷʚʣʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʘʥʦʤʘʣʽʡ 
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[5, ʩ. 9].  

ɿʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʧʦʧʝʨʝʜʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ɺʽʜʦʤʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʧʫʩʪʠʤʘ ʤʘʩʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

ʩʪʘʥʦʚʠʪʴ 10 ʪʦʥʥ. ʌʘʢʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢ ʚʢʘʟʘʥʦ ʚ ʨʦʟʨʘʭʫʥʢʘʭ, 

ʩʪʘʥʦʚʠʪʴ 8 ʪʦʥʥ. ɺʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʂʚʥ) ʦʙʯʠʩʣʶʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʂʚʥ = Qʬ / Qʤʘʭ * 100, 

ʜʝ Qʬ - ʬʘʢʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪ; 

Qʤʘʭ - ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪ. 

ʂʚʥ = (8 / 10 ) * 100 = 80%ô 

ʆʪʞʝ, ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 80% ʩʚʦʻʾ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʷʢʝ ʤʦʞʝ 

ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʡʦʛʦ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʩʣʫʞʙʠ. 

ɿʘʟʥʘʯʝʥʘ ʤʝʪʦʜʠʢʘ ʽ ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʷʶʪʴ ʧʦʩʪʽʡʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 

ʩʪʘʥ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʨʝʩʫʨʩʠ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʫ ʪʘ ʙʝʟʧʝʯʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʆʪʞʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʜʣʷ ʦʮʽʥʢʠ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʟʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʨʘʥʩʧʦʨʪʫ. ʎʝʡ ʧʽʜʭʽʜ 

ʚʢʣʶʯʘʻ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʨʦʟʨʘʭʫʥʦʢ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʽʜ ʯʘʩ 

ʧʝʨʝʚʝʟʝʥʴ. 

ʈʦʟʨʘʭʫʥʢʠ, ʧʨʦʚʝʜʝʥʽ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʧʦʢʘʟʘʣʠ, ʱʦ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 80% ʩʚʦʻʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ 

ʪʨʠʚʘʣʽʩʪʴ ʩʣʫʞʙʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɿʘʟʥʘʯʝʥʘ ʤʝʪʦʜʠʢʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ 

ʪʘ ʟʤʝʥʰʝʥʥʶ ʨʠʟʠʢʽʚ ʜʣʷ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ 

ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 
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ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʫʱʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʛʘʣʫʟʴ ʽ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʙʝʟʧʝʢʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ. ʇʝʨʩʧʝʢʪʠʚʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʻʤʦ ʫ 

ʨʦʟʚʠʪʢʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʽʚ ʜʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ. ʎʷ ʧʨʦʙʣʝʤʘ 

ʚʘʞʣʠʚʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʟʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʄʦʞʣʠʚʽ ʥʘʧʨʷʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʶʪʴ: 

¶ ʈʦʟʨʦʙʢʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ: ʈʦʟʨʦʙʢʘ ʙʽʣʴʰ 

ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʠʤʽʨʶʚʘʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʽ ʦʩʽ ʪʘ ʤʦʥʽʪʦʨʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʫ. ʎʝ 

ʜʦʧʦʤʦʞʝ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʪʘ ʨʠʟʠʢʠ. 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (AI): ɺʠʢʦʨʠʩʪʘʥʥʷ AI ʜʣʷ 

ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʦʮʽʥʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

¶ ɯʥʪʝʛʨʘʮʽʷ IoT-ʪʝʭʥʦʣʦʛʽʡ: ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʜʣʷ 

ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʴʥʦʛʦ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʪʨʘʪʠ. 

¶ ʈʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤʘʪʠʚʽʚ: ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʙ 

ʩʪʘʥʜʘʨʪʠʟʫʚʘʣʠ ʧʽʜʭʦʜʠ ʪʘ ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʚʽʨʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

¶ ɽʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ: ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪ. 

 

ʎʽ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʦʜʘʣʴʰʽʡ ʧʦʢʨʘʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. 
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ʪʝʭʥʦʣʦʛʽʡ. ʂʠʾʚ:Ŀɼʋɯʊ.Ŀ2019. ˉ32 ʪʦʤ 3.ʉ. 210 ï 220.  

14. ʊʘʨʘʩʝʥʢʦ, ɭ. "ʄʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʫ ʧʣʘʪʬʦʨʤʫ." ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʂʠʾʚ:Ŀɼʋɯʊ.Ŀ2018. ˉ32 ʪʦʤ 2. ʉ. 400-420.  
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ʋɼʂ: 612.117.5 

ʄɽʊʆɼʀ ɯ ɿɸʉʆɹʀ ʆɹʈʆɹʃɽʅʅʗ ʉʀɻʅɸʃɯɺ 

ɹɯʆʄɽɼʀʏʅʀʍ ʉɽʅʉʆʈɯɺ 

 

ɼʟʫʥʜʟʘ ɹʦʛʘʜʘʥ ʉʪʝʧʘʥʦʚʠʯ, 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ 

ʄʦʨʛʫʥ ɸʥʘʪʦʣʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ɸʤʙʨʦʟʷʢ ɸʥʜʨʽʡ ɯʚʘʥʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ʂʫʰʥʽʨ ɸʨʩʝʥ ʄʠʭʘʡʣʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʥʽ ʤʝʪʦʜʠ 

ʦʪʨʠʤʘʥʥʷ ʙʽʦʤʝʜʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘʢʠʭ ʷʢ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, 

ʯʘʩʪʦʪʘ ʜʠʭʘʥʥʷ, ʩʘʪʫʨʘʮʽʷ ʪʘ ʛʣʶʢʦʟʘ ʢʨʦʚʽ, ʩʧʦʩʦʙʠ ʾʭ ʧʨʦʛʨʘʤʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʈʦʟʨʦʙʣʝʥʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʥʠʡ 

ʧʨʠʩʪʨʽʡ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʷ, ʩʝʥʩʦʨʠ, ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ, 

ʤʦʤʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ. 

 

ʉʠʛʥʘʣ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʤʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʣʽʥʽʯʥʠʭ ʽ 

ʧʦʙʫʪʦʚʠʭ ʧʨʠʩʪʨʦʷʭ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʥʝʽʥʚʘʟʠʚʥʽʡ ʧʨʠʨʦʜʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ [5]. ʄʝʪʦʜ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʾ (ʌʇɻ) ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʩʠʯʝʥʥʷ ʢʨʦʚʽ ʢʠʩʥʝʤ ʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʩʠʛʥʘʣ ʤʽʩʪʠʪʴ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ, ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʠ, ʢʦʤʧʦʥʝʥʪʠ ʢʨʦʚʽ, ʷʢʽ ʱʝ ʥʝ ʤʘʶʪʴ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʈʘʟʦʤ ʮʽ ʬʘʢʪʦʨʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʌʇɻ ʜʣʷ ʥʘʜʘʥʥʷ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʜʦʨʦʚôʷ, ʥʝʥʘʚôʷʟʣʠʚʦ, ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʝʨʽʦʜ 

ʢʦʣʠʚʘʥʴ ʩʠʛʥʘʣʫ, ʘʙʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʘʢʩʠʤʫʤʘʤʠ ʯʠ ʤʽʥʽʤʫʤʘʤʠ. 
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ʉʧʨʦʙʠ ʟʘʩʪʦʩʫʚʘʪʠ ʢʣʘʩʠʯʥʽ ʬʽʣʴʪʨʠ ʢʦʚʟʘʶʯʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʽ ʤʝʜʽʘʥʥʠʡ 

ʥʝ ʜʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʘʣʝ ʜʦʩʪʘʪʥʽ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ. ɹʽʣʴʰ ʪʦʯʥʠʤʠ ʻ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ 

ʰʚʠʜʢʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʌʫʨʻ. 

ɺʽʜʥʦʰʝʥʥʷ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʯʥʦʛʦ ʩʠʛʥʘʣʫ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʽ ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ ï ʩʪʘʥʦʚʠʪʴ ʱʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ 

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʫ ʚʟʘʻʤʦʜʽʾ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ï ʽʥʜʝʢʩ ʍʽʣʴʜʝʙʨʘʥʪʘ. ɺʽʜʭʠʣʝʥʥʷ ʜʘʥʦʛʦ ʽʥʜʝʢʩʫ ʚʽʜ 

ʟʥʘʯʝʥʴ 4,0 ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʫʧʽʥʴ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʜʠʭʘʣʴʥʦʾ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤ. ʆʢʨʝʤʠʤ ʢʘʥʘʣʦʤ ʙʫʣʦ ʚʠʜʽʣʷʶʪʴ ʢʨʠʚʫ ʜʠʭʘʥʥʷ, ʷʢʘ ʤʦʜʫʣʶʻ ʩʠʛʥʘʣ 

ʦʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʾ [10].  

ʅʘ ʨʠʩ. 1. ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʾ ʟʘ ʜʝʢʽʣʴʢʘ ʮʠʢʣʽʚ 

ʚʜʠʭ-ʚʠʜʠʭ. ʏʝʨʚʦʥʘ ʢʨʠʚʘ ʚʽʜʦʙʨʘʞʘʻ ʫʩʝʨʝʜʥʝʥʽ ʜʘʥʽ ʟʘ ʪʨʠ ʧʝʨʽʦʜʠ ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ.  

 

ʈʠʩ. 1. ʌʦʪʦʧʣʝʪʠʟʤʦʛʨʘʤʘ ʧʨʦʤʦʜʫʣʴʦʚʘʥʘ ʜʠʭʘʥʥʷʤ (ʩʠʥʷ ʢʨʠʚʘ), 

ʙʽʞʫʯʝ ʫʩʝʨʝʜʥʝʥʥʷ (ʯʝʨʚʦʥʘ ʢʨʠʚʘ) ʪʘ ʾʾ ʘʧʨʦʢʩʠʤʘʮʽʷ (ʦʨʘʥʞʝʚʘ ʢʨʠʚʘ). 

 

ɹʘʯʠʤʦ ʱʦ ʜʘʥʽ ʦʧʠʩʫʶʪʴ ʧʝʨʽʦʜʠʯʥʫ ʬʫʥʢʮʽʶ, ʷʢʫ ʥʘʙʣʠʞʝʥʦ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʬʦʨʤʫʣʦʶ: 

Y=Asin(2ˊɤt+ű)+B, 

ʆʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ ʯʘʩʪʦʪʘ ʜʠʭʘʥʥʷ ɤ, ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʥʝ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ ʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʨʠʚʦʾ ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 

ʚʠʤʽʨʫ.  

ʌʽʟʠʯʥʠʤ ʧʨʠʥʮʠʧʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʢʩʠʛʝʥʽʟʘʮʽʾ ʻ ʚʽʜʤʽʥʥʽʩʪʴ ʚ 
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ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʛʣʠʥʘʥʥʷ ʦʢʩʠʛʝʥʦʚʘʥʦʛʦ (HbO2) ʽ ʜʝʟʦʢʩʠʛʝʥʦʚʘʥʦʛʦ 

(Hb) ʛʝʤʦʛʣʦʙʽʥʫ ʝʨʠʪʨʦʮʠʪʽʚ, ʩʢʣʘʜʦʚʠʭ ʦʩʥʦʚʥʦʛʦ ʦʙʩʷʛʫ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʥʪʥʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚ ʢʨʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʘʩʠʯʥʠʡ ʤʝʪʦʜ ʚʽʜʥʦʰʝʥʥʷ ʧʫʣʴʩʦʚʠʭ 

ʩʠʛʥʘʣʽʚ ʜʦ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʤʤ, ʟʘʧʠʩʘʥʠʭ ʦʜʥʦʯʘʩʥʦ ʥʘ ʜʚʦʭ ʜʦʚʞʠʥʘʭ ʭʚʠʣʽ: 

Ὑ
ὃὅȾὈὅ

ὃὅȾὈὅ
 

Ὓὴὕ ὃ Ὑ ὄ 

ʜʝ R - ʧʘʨʘʤʝʪʨ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʫʣʴʩʘʮʽʡ; ὃὅ, Ὀὅ, - ʟʤʽʥʥʘ ʽ ʧʦʩʪʽʡʥʘ 

ʩʢʣʘʜʦʚʽ ʌʇɻ-ʩʠʛʥʘʣʘ ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʍ1, ὃὅ, Ὀὅ - ʘʥʘʣʦʛʽʯʥʽ ʩʢʣʘʜʦʚʽ ʥʘ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʍ2; ɸ ʽ ɺ - ʢʦʝʬʽʮʽʻʥʪʠ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷ ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʝʤʧʽʨʠʯʥʦ ʧʨʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʨʠʣʘʜʫ.  

ʈʦʟʨʦʙʣʝʥʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʩʠʛʥʘʣʫ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʾ ʽ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɿʘʨʘʟ ʘʢʪʠʚʥʦ ʨʦʙʣʷʪʴʩʷ ʩʧʨʦʙʠ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜʠʢʫ 

ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʽʾ ʜʣʷ ʥʝʽʥʚʘʟʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ, 

ʟʦʢʨʝʤʘ ʛʣʶʢʦʟʠ. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʜʦʩʽ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʨʽʰʝʥʘ, ʻ 

ʨʦʟʜʽʣʝʥʥʷ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʢʨʦʚʽ ʯʝʨʝʟ ʧʝʨʝʢʨʠʚʘʥʥʷ ʩʧʝʢʪʨʽʚ 

ʧʦʛʣʠʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʥʘʚʢʦʣʠʰʥʽ ʫʤʦʚʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, ʜʨʝʡʬ ʧʨʠʣʘʜʽʚ.  

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. Allen J. Photoplethysmography and its application in clinical physiological 
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ʄɽʊʆɼʀ ʊɸ ɿɸʉʆɹʀ ʇʈɽʎʀɿɯʁʅʆɻʆ ɽʂʉʇʈɽʉ ɺʀʄɯʈʖɺɸʅʅʗ 

ʊɽʈʄʆɽʃɽʂʊʈʀʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ 

 

ɼʟʫʥʜʟʘ ɹʦʛʜʘʥ ʉʪʝʧʘʥʦʚʠʯ, 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ 

ʐʪʫʥʴ ʄʠʢʦʣʘ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ɻʫʤʝʥʠʮʴʢʠʡ ʄʠʭʘʡʣʦ ɹʦʛʜʘʥʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ʇʽʜʩʘʜʦʯʠʡ ɺʦʣʦʜʠʤʠʨ ʇʝʪʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ 

ʧʨʝʮʠʟʽʡʥʦʛʦ ʝʢʩʧʨʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʨʤʦʝʣʝʢʪʨʠʢʘ, ʚʠʤʽʨʶʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʪʦʯʥʦʛʦ ʽ ʰʚʠʜʢʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʟʦʢʨʝʤʘ ʪʝʨʤʦ-ɽʈʉ ʪʘ ʧʠʪʦʤʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦʶ 

ʧʨʦʙʣʝʤʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨ. ɼʣʷ ʪʘʢʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʫʩʪʘʥʦʚʢʫ ʪʘ ʢʦʤʽʨʢʠ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʷʢ ʪʦʥʢʦʧʣʽʚʢʦʚʠʭ ʪʘʢ ʽ ʤʘʩʠʚʥʠʭ ʟʨʘʟʢʽʚ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʟʨʘʟʢʠ ʟʘʪʠʩʢʘʣʠʩʷ ʤʽʞ ʤʽʜʥʠʤʠ ʤʘʩʠʚʥʠʤʠ ʚʦʜʷʥʠʤʠ 

ʨʘʜʽʘʪʦʨʘʤʠ, ʷʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ  

1. ɼʣʷ ʧʣʽʚʢʦʚʠʭ ʟʨʘʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʦʪʠʨʠ ʧʨʷʤʦʢʫʪʥʽ ʨʘʜʽʘʪʦʨʠ, 

ʜʣʷ ʤʘʩʠʚʥʠʭ ʟʨʘʟʢʽʚ ʨʘʜʽʘʪʦʨʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ. ɼʠʬʝʨʝʥʮʽʘʣʴʥʘ 

ʪʝʨʤʦʧʘʨʘ ʟʘʯʝʢʘʥʝʥʘ ʫ ʤʽʜʥʽ ʨʘʜʽʘʪʦʨʠ ʜʘʻ ʟʤʦʛʫ ʚʠʤʽʨʶʚʘʪʠ ʛʨʘʜʽʻʥʪ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ.  
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ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʢʦʤʽʨʢʠ: ʘ ï ʜʣʷ ʪʦʥʢʠʭ ʧʣʽʚʦʢ, 

ʙ ï ʜʣʷ ʤʘʩʠʚʥʠʭ ʟʨʘʟʢʽʚ. 

 

ʈʠʩ. 2. ɹʣʦʢ-ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ɿʝʝʙʝʢʘ. 

ʏʝʨʝʟ ʜʚʘ ʨʘʜʽʘʪʦʨʠ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʛʘʨʷʯʘ ʚʦʜʘ, ʘ ʽʥʰʦʾ 

ʩʪʦʨʦʥʠ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʭʦʣʦʜʥʘ ʚʦʜʘ. ɿʘʜʘʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʷʢ ʛʘʨʷʯʦʾ ʚʦʜʠ ʪʘʢ ʽ 

ʭʦʣʦʜʥʦʾ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʠʭ 

ʪʝʨʤʦʩʪʘʪʽʚ. ʅʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʥʘʛʨʽʚʘʯʘ, ʦʭʦʣʦʜʞʫʶʯʠʡ ʪʝʨʤʦʩʪʘʪ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʥʘ ʙʘʟʽ 12 ɺ ʝʣʝʤʝʥʪʽʚ 

ʇʝʣʴʪʴʻ.  

ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʛʨʘʜʽʻʥʪʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,1 %, 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʥʝ ʧʝʨʝʚʠʱʫʻ 1 %. 
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ɺʇʃʀɺ ɺʆɼʅʖ ʅɸ ʂʈɸʇʂʋ ʂʖʈɯ ʄɽʊɸʃɯɺ. 

 

ʂʘʨʧʦʚ ɺʦʣʦʜʠʤʠʨ ʖʨʽʡʦʚʠʯ 

ʧʨʦʬ., ʜ.ʪ.ʥ., 

ʅʦʩʢʦ ʆʣʴʛʘ ɸʥʘʪʦʣʽʻʚʥʘ 

 ʜʝʢʘʥ, ʢ.ʪ.ʥ., 

ʂʦʚʟʠʢ ɸʥʘʪʦʣʽʡ ʄʠʢʦʣʘʻʚʠʯ 

ʚ.ʦ.ʟʘʚ.ʢʘʬ., ʢ.ʪ.ʥ. 

ʋʢʨʘʾʥʩʴʢʽʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ, 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʄʦʥʦʣʽʪʥʽ ʟʨʘʟʢʠ ʜʣʷ ʤʘʛʥʽʪʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʛʦʪʦʚʣʷʣʠʩʷ 

ʦʙʨʦʙʢʦʶ ʣʠʪʦʾ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʟʨʘʟʢʠ ʟ ʟʘʣʽʟʘ (ʜʦʤʽʰʦʢ 

ʤʝʥʰ 0,01%ʉ), ʢʦʙʘʣʴʪʫ (ʯʠʩʪʦʪʘ ʙʽʣʷ 99,95%) ʪʘ ʥʽʢʝʣʶ (ʯʠʩʪʦʪʘ 99,8%). 

ɿʨʘʟʢʠ ʤʘʣʠ ʬʦʨʤʫ ʮʠʣʽʥʜʨʽʚ ʜʽʘʤʝʪʨʦʤ 6 ʪʘ 10 ʤʤ, ʪʘ ʜʦʚʞʠʥʫ 20-25 ʤʤ. ʎʽ 

ʨʦʟʤʽʨʠ ʜʦʟʚʦʣʷʣʠ ʨʦʟʤʽʱʫʚʘʪʠ ʾʭ ʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʢʦʥʪʫʨʽ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʫʩʪʘʥʦʚʢʫ, ʷʢʘ ʜʦʟʚʦʣʷʣʘ ʧʨʦʚʦʜʠʪʠ ʟʘʤʽʨʠ ʟ ʚʝʣʠʢʽʡ ʪʦʯʥʽʩʪʶ ʧʨʠ ʟʘʜʘʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʣʽʟʦ, ʥʽʢʝʣʴ, ʢʦʙʘʣʴʪ, ʤʘʛʥʠʪʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʬʝʨʦʤʘʛʥʝʪʠʟʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʙʫʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʟ ʚʠʩʦʢʦʶ 

ʯʫʪʣʠʚʽʩʪʶ ʽ ʪʦʯʥʽʩʪʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʛʥʽʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʘ 

ʩʭʝʤʘ ʷʢʘ ʜʦʩʠʪʴ ʪʦʯʥʦ ʬʽʢʩʫʚʘʣʘ ʤʘʛʥʽʪʥʠʡ ʩʪʘʥ ʤʝʪʘʣʫ (ʨʠʩ.1). ɼʣʷ 

ʬʽʢʩʫʚʘʥʥʷ ʧʝʨʝʭʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʧʝʮʽʘʣʴʥʘ ʧʽʯ ʟ ʙʽʬʽʣʷʨʥʦʶ ʥʘʤʦʪʢʦʶ 

ʜʣʷ ʫʩʫʥʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʎʠʣʽʥʜʨʠʯʥʠʡ ʟʨʘʟʦʢ 

ʜʽʘʤʝʪʨʦʤ 6 ʘʙʦ 10 ʤʤ ʨʦʟʤʽʱʘʣʠ ʫ ʩʝʨʝʜʠʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʢʦʪʫʰʮʽ. ʅʘʜʘʣʽ 

ʚʩʷ ʮʷ ʩʠʩʪʝʤʘ ʨʦʟʤʽʱʘʣʘʩʷ ʚ ʛʝʨʤʝʪʠʯʥʦʤʫ ʢʦʨʧʫʩʽ ʜʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʥʘʛʨʽʚʘʣʘʩʷ ʜʦ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʢʦʨʧʫʩʫ ʜʦʟʚʦʣʷʣʘ ʤʘʪʠ ʚ 
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ʥʴʦʤʫ ʨʽʟʥʽ ʘʪʤʦʩʬʝʨʠ (ʚʦʜʝʥʴ, ʘʨʛʦʥ, ʚʘʢʫʫʤ) ʪʘ ʟʘʜʘʚʘʪʠ ʡʦʛʦ ʥʝʦʙʭʽʜʥʠʡ 

ʪʠʩʢ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʤʽʨʽʚ ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʥʘ ʧʦʪʝʥʮʽʦʤʝʪʨ ʂʉʇ-4. ʇʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʩʧʽʚʨʦʙʽʪʥʠʢʘ. 

 

ʈʠʩ. 1. ɹʣʦʢ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ: 

1- ʝʪʘʣʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ; 

2- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʛʝʥʝʨʘʪʦʨ; 

3- ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʥʪʫʨ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ; 

4- ʟʨʘʟʦʢ; 

5- ʟʤʽʰʫʚʘʯ; 6 - ʯʘʩʪʦʪʦʤʽʨ; 7 ï ʧʦʪʝʥʮʽʦʤʝʪʨ ʂʉʇ-4. 

 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʠ ʜʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʠ, ʱʦ ʢʨʘʧʢʘ ʂʶʨʽ ʷʚʣʷʻ ʩʦʙʦʶ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʦʙʣʘʩʪʴ ʚ 10-15 ʂ, ʫ ʷʢʠʡ ʫʪʨʘʪʘ ʬʝʨʦʤʘʛʥʝʪʠʟʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʗʢʱʦ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ 

ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (2) ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦ ʦʜʝʨʞʠʤʦ 

ʢʨʠʚʫ ʟ ʛʦʩʪʨʠʤ ʤʘʢʩʠʤʫʤʦʤ, ʚʝʨʰʠʥʘ ʷʢʦʛʦ ʧʨʘʢʪʠʯʥʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʂʶʨʽ . 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʜʥʦʟʥʘʯʥʦ ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʨʦʟʯʠʥʝʥʦʛʦ 

ʚ ʟʨʘʟʢʘʭ ʚʦʜʥʶ ʥʘ ʢʨʘʧʢʠ ʂʶʨʽ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʝʪʘʣʽʚ - ʟʘʣʽʟʘ, ʥʽʢʝʣʶ ʽ 

ʢʦʙʘʣʴʪʫ. ʎʝʡ ʝʬʝʢʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚ 

ʤʝʪʘʣʽ [1]. ɼʣʷ ʚʩʽʭ ʪʨʴʦʭ ʤʝʪʘʣʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ ʚʦʜʥʶ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʯʘʪʢʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʧʘʨʘʤʘʛʥʽʪʥʠʡ ʩʪʘʥ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʽʥʮʷ 

ʧʝʨʝʭʦʜʫ ʚ ʧʘʨʘʤʘʛʥʽʪʥʠʡ ʩʪʘʥ ʤʽʥʷʻʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ. ɼʥʷ ʟʘʣʽʟʘ ʽ ʢʦʙʘʣʴʪʫ 

(ʨʠʩ.2 ʪʘ 4) ʚʦʥʘ ʩʧʦʯʘʪʢʫ ʪʨʦʭʠ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. ʋ ʥʽʢʝʣʽ 
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(ʨʠʩ.3) ʪʝʤʧʝʨʘʪʫʨʘ ʢʽʥʮʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʫ ʚʩʴʦʤʫ 

ʽʥʪʝʨʚʘʣʽ ʜʦʩʣʽʜʞʝʥʠʭ ʪʠʩʢʽʚ ʚʦʜʥʶ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʤʦʞʥʘ ʙʘʯʠʪʠ, ʱʦ ʜʣʷ ʚʩʽʭ 

ʪʨʴʦʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ çʨʦʟʤʠʚʘʥʥʷ, ʨʦʟʰʠʨʝʥʥʷè ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʤʘʛʥʽʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʽʜ ʜʽʻʶ ʨʦʟʯʠʥʝʥʦʛʦ ʚʦʜʥʶ.  

ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʤʽʨʽʚ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʷʢʽ 

ʧʨʦʚʦʜʠʣʠʩʷ ʨʘʥʽʰʝ, ʪʦ ʚʦʥʠ ʯʫʜʦʚʦ ʟʙʽʛʘʶʪʴʩʷ. ʊʘʢ, ʜʣʷ ʥʽʢʝʣʶ ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʣʘʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʢʨʘʧʢʘ ʂʶʨʽ) ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʠʩʢʫ ʚʦʜʥʶ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʜʣʷ ʯʠʩʪʦʛʦ ʟʘʣʽʟʘ - ʧʦʤʽʪʥʦ ʟʨʦʩʪʘʻ [2]. ʇʦʨʽʚʥʷʥʥʷ 

ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʨʘʥʽʰʝ ʚʽʜʦʤʠʤʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ, ʯʝʨʝʟ 

ʨʦʟʭʦʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʫʚʝʜʝʥʥʷ ʚʦʜʥʶ ʚ ʤʝʪʘʣ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʠʭ 

ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʤʽʨ ʾʭ ʤʘʛʥʽʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

ʈʠʩ. 2. ɺʧʣʠʚ ʚʦʜʥʶ ʥʘ ʤʘʛʥʽʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘʣʽʟʘ (1,4 ï ʢʽʥʝʮʴ ʽ 

ʧʦʯʘʪʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʚʦʜʥʶ; 2,3 ï ʪʝ ʞ ʚ ʽʥʝʨʪʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ). 

 

ʇʨʦʙʣʝʤʘ ʧʦʜʚʽʡʥʦʾ ʧʨʠʨʦʜʠ ʝʣʝʢʪʨʦʥʥʠʭ ʩʪʘʥʽʚ ʫ ʢʨʠʩʪʘʣʽ, ʷʢʘ ʧʨʦʷʚʣʷʻ 

ʷʢ ʟʦʥʘʣʴʥʽ, ʪʘʢ ʽ ʘʪʦʤʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʫ 

ʬʽʟʠʮʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. ʎʷ ʧʨʦʙʣʝʤʘ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʜʣʷ ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ d-

ʝʣʝʢʪʨʦʥʽʚ. ɿʦʢʨʝʤʘ, ʩʘʤʝ ʚ ʧʝʨʝʭʽʜʥʠʭ ʤʝʪʘʣʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʾʭ ʩʧʣʘʚʠ ʽ 

ʩʧʦʣʫʢʠ. ʊʘʢʝ ʚʘʞʣʠʚʝ ʷʚʠʱʝ ʩʠʣʴʥʦʛʦ ʤʘʛʥʝʪʠʟʤʫ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ 
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ʣʦʢʘʣʴʥʠʭ ʤʘʛʥʽʪʥʠʭ ʤʦʤʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʝʨ ʝʣʝʢʪʨʦʥʥʦʾ ʘʢʮʽʾ. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʩʭʦʜʷʪʴʩʷ ʚ ʜʫʤʮʽ, ʱʦ ʬʝʨʦʤʘʛʥʝʪʠʟʤ ʟʚ'ʷʟʘʥʠʡ ʽʟ 

ʚʟʘʻʤʦʜʽʻʶ d-ʝʣʝʢʪʨʦʥʽʚ. ɼʣʷ ʨʽʟʥʠʭ ʤʝʪʘʣʽʚ ʽʩʥʫʻ ʢʽʣʴʢʘ ʤʦʜʝʣʝʡ ʚʟʘʻʤʦʜʽʾ 

d-ʝʣʝʢʪʨʦʥʽʚ, ʧʨʠʯʦʤʫ ʟʘʛʘʣʴʥʦʾ ʤʦʜʝʣʽ ʱʦ ʜʦʙʨʝ ʦʧʠʩʫʻ ʧʦʚʦʜʞʝʥʥʷ ʚʩʽʭ ʪʨʴʦʭ 

ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ï ʥʝʤʘʻ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʣʷ ʥʽʢʝʣʶ ʥʘʡʙʽʣʴʰ ʟʘʩʪʦʩʦʚʥʘ 

ʤʦʜʝʣʴ ʢʦʣʝʢʪʠʚʥʠʭ ʝʣʝʢʪʨʦʥʽʚ. 

ɼʦʣʷ s-d ʤʦʜʝʣʽ ʙʫʣʘ ʜʫʞʝ ʮʽʢʘʚʦʶ ʽ ʩʢʣʘʜʥʦʶ, ʚ ʯʦʤʫʩʴ ʥʘʚʽʪʴ 

ʜʨʘʤʘʪʠʯʥʦʶ. ɺ ʽʩʪʦʨʽʾ ʬʽʟʠʢʠ ʚʦʥʘ ʚʠʩʪʫʧʘʣʘ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʫʩʧʽʭʦʤ ʪʝʦʨʽʾ ʤʘʛʥʝʪʠʟʤʫ ʤʝʪʘʣʽʚ, ʥʝʤʦʞʣʠʚʘ ʙʝʟ 

ʤʦʜʝʣʽ s-d, ʷʢʝ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʧʨʠ ʥʝʧʨʷʤʦʾ ʚʟʘʻʤʦʜʽʾ ʈʫʜʝʨʤʘʥʘ - ʂʽʪʪʝʣʷ - 

ʂʘʩʫʾ - ɯʦʩʽʜʘ (RCCI) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʽʜʥʠʭ ʝʣʝʢʪʨʦʥʽʚ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 

ʜʨʫʛʦʤʫ ʧʦʨʷʜʢʫ ʪʝʦʨʽʷ ʟʙʫʨʝʥʴ s-f. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʪʽʣʴʢʠ ʣʦʢʘʣʽʟʦʚʘʥʽ 

ʤʦʤʝʥʪʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʫʭ ʥʦʩʽʾʚ ʩʪʨʫʤʫ - ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʟʚʦʨʦʪʥʠʡ ʝʬʝʢʪ. 

ʉʧʦʯʘʪʢʫ (ʚ 1954 ʨʦʮʽ) ʮʝʡ ʤʝʭʘʥʽʟʤ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʈʫʜʝʨʤʘʥʦʤ ʽ 

ʂʽʪʪʝʣʝʤ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʷʜʝʨʥʠʭ ʩʧʽʥʠʚ, ʘ ʧʦʪʽʤ ʟʘʩʪʦʩʦʚʘʥʠʡ ʷʧʦʥʮʷʤʠ ʚʯʝʥʽ 

ʣʦʢʘʣʽʟʫʚʘʣʠ ʤʦʤʝʥʪʠ ʚ ʤʝʪʘʣʝʚʽʡ ʤʘʪʨʠʮʽ. ʉ. ɺ. ɺʦʥʩʦʚʩʴʢʠʡ ʫ ʩʧʽʚʧʨʘʮʽ ʟʽ 

ʩʪʫʜʝʥʪʘʤʠ (ʟʦʢʨʝʤʘ ʟ ɸ. ɸ. ɹʝʨʜʠʰʝʚʠʤ) ʪʘʢʦʞ ʧʨʦʚʦʜʠʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʝʦʨʽʾ 

ʥʝʧʨʷʤʦʛʦ ʦʙʤʽʥʫ, ʘʣʝ ʚʦʥʠ ʥʝ ʚʩʪʠʛʣʠ ʦʧʫʙʣʽʢʫʚʘʪʠ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ. ɹʫʜʫʯʠ 

ʜʘʣʝʢʦʙʽʡʥʦʶ, RKCI-ʚʟʘʻʤʦʜʽʷ ʻ ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʦʙʤʽʥʫ ʤʽʞ 

4f-ʦʙʦʣʦʥʢʘʤʠ ʚ ʨʽʜʢʽʩʥʠʭ ʟʝʤʣʷʭ ʪʘ ʾʭ ʧʨʦʚʽʜʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʝʣʝʢʪʨʦʥʠ ʚʦʜʥʶ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

S -ʝʣʝʢʪʨʦʥʘʤʠ ʧʨʦʚʽʜʥʦʩʪʽ ʤʝʪʘʣʫ ʽ ʪʠʤ ʩʘʤʠʤ ʩʢʦʨʦʪʠʪʠ ʯʠʩʣʦ S-d ʧʝʨʝʭʦʜʽʚ. 

ʎʝ ʧʨʠʚʝʜʝ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ ʩʪʘʥʫ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʤʦʞʝ 

ʩʣʫʞʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʥʘʩʠʯʝʥʥʽ ʥʽʢʝʣʶ ʫʪʨʘʪʘ 

ʬʝʨʦʤʘʛʥʝʪʠʟʤʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʦ 3000 ʄʇʘ, ʘ ʛʽʜʨʠʜ ʥʽʢʝʣʶ ʟ ʪʠʤ ʞʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ H/Ni - ʧʘʨʘʤʘʛʥʽʪʝʥ ʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʝ ʚʠʢʣʠʢʘʥʦ 

ʟʘʧʦʚʥʝʥʥʷʤ ʡʦʛʦ d-ʟʦʥʠ S- ʝʣʝʢʪʨʦʥʘʤʠ ʚʦʜʥʶ.  

ʇʨʦʙʣʝʤʘ ʧʦʜʚʽʡʥʦʾ ʧʨʠʨʦʜʠ ʝʣʝʢʪʨʦʥʥʠʭ ʩʪʘʥʽʚ ʫ ʢʨʠʩʪʘʣʽ, ʷʢʽ 

ʧʨʦʷʚʣʷʶʪʴ ʷʢ ʟʦʥʘʣʴʥʽ, ʪʘʢ ʽ ʘʪʦʤʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʜʦʩʽ ʻ ʦʜʥʽʻʶ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʫ 

ʬʽʟʠʮʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ.  
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ʈʠʩ. 3. ɺʧʣʠʚ ʚʦʜʥʶ ʥʘ ʤʘʛʥʽʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʽʢʝʣʶ (1,3 ï ʢʽʥʝʮʴ ʽ 

ʧʦʯʘʪʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʚʦʜʥʶ; 

1,2 ï ʪʝ ʞ ʚ ʽʥʝʨʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ) 

 

ʎʷ ʧʨʦʙʣʝʤʘ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ d-ʝʣʝʢʪʨʦʥʽʚ. 

ɿʦʢʨʝʤʘ, ʩʘʤʝ ʚ ʧʝʨʝʭʽʜʥʠʭ ʤʝʪʘʣʘʭ, ʾʭ ʩʧʣʘʚʘʭ ʽ ʩʧʦʣʫʢʘʭ ʽʩʥʫʻ ʪʘʢʝ ʚʘʞʣʠʚʝ 

ʷʚʠʱʝ ʩʠʣʴʥʦʛʦ ʤʘʛʥʝʪʠʟʤʫ, ʚʠʢʣʠʢʘʥʝ ʫʪʚʦʨʝʥʥʷʤ ʣʦʢʘʣʴʥʠʭ ʤʘʛʥʽʪʥʠʭ 

ʤʦʤʝʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʨʝʣʝʢʪʨʦʥoʾ ʚʟʘʻʤʦʜʽʾ. 

ʑʝ ʚ 1920-ʭ ʽ 1930-ʭ ʨʦʢʘʭ ʧʝʨʰʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʪʝʦʨʽʾ ʤʝʪʘʣʽʚ ʙʫʣʠ 

ʟʨʦʙʣʝʥʽ ʚ ʥʦʚʽʡ ʢʚʘʥʪʦʚʽʡ ʤʝʭʘʥʽʢʽ, ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʩʪʘʪʠʩʪʠʢʠ ʌʝʨʤʽ. ɺ 

ʨʘʤʢʘʭ ʥʘʙʣʠʞʝʥʥʷ ʚʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʽʚ, ʘ ʧʦʪʽʤ ʦʜʥʦ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʦʨʽʾ ʟʦʥ - ʚ 

ʨʦʙʦʪʘʭ ʇʘʫʣʽ, ɹʣʦʭʘ, ɺʽʣʩʦʥʘ, ʇ'ʻʨʣʩʘ, ɿʦʤʤʝʨʬʝʣʴʜʘ - ʙʫʣʦ ʜʘʥʦ ʧʦʷʩʥʝʥʥʷ 

ʧʘʨʘʤʘʛʥʝʪʠʟʤʫ, ʧʦʚʝʜʽʥʢʫ ʪʝʧʣʦʻʤʥʦʩʪʽ ʪʘ ʢʽʥʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [2]. ʆʜʥʘʢ 

ʮʽ ʫʷʚʣʝʥʥʷ ʙʫʣʠ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʦʧʠʩʫ ʬʝʨʦʤʘʛʥʝʪʠʟʤʫ ʽ ʨʷʜʫ ʽʥʰʠʭ ʷʚʠʱ 

(ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʭʦʜʫ ʜʦ ʤʝʪʘʣʦʽʟʦʣʷʪʦʨʘ). ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʧʨʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʝʣʽ ɼʽʨʘʢʘ - ɻʝʡʟʝʥʙʝʨʛʘ ʜʣʷ ʤʘʛʥʽʪʥʠʭ ʤʝʪʘʣʽʚ, ʚʠʭʦʜʷʯʠ ʟ ʘʪʦʤʥʦʾ ʢʘʨʪʠʥʠ 

ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʩʧʽʥʠʚ, ʪʘʢʦʞ ʟʘʟʥʘʣʠ ʥʝʚʜʘʯʽ (ʟʦʢʨʝʤʘ, ʥʝ ʟʜʘʪʥʠʡ ʧʦʷʩʥʠʪʠ 

ʜʨʦʙʦʚʽ ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʠʭ ʤʦʤʝʥʪʽʚ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʚ ʥʝʦʙʭʽʜʥʠʡ ʜʝʷʢʠʡ ʩʠʥʪʝʟ ʤʦʜʝʣʽ ɻʝʡʟʝʥʙʝʨʛʘ ʽ 

ʝʣʝʢʪʨʦʥʥʦʾ ʟʦʥʥʦʾ ʤʦʜʝʣʽ. 
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ʈʠʩ. 4. ɺʧʣʠʚ ʚʦʜʥʶ ʥʘ ʤʘʛʥʽʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʙʘʣʴʪʫ (1,4 ï ʢʽʥʝʮʴ ʽ 

ʧʦʯʘʪʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʚʦʜʥʶ; 2,3 ï ʪʝ ʞ ʚ ʽʥʝʨʪʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ). 

 

ʋ 1934 ʨʦʮʽ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʦʣʷʨʥʘ ʤʦʜʝʣʴ ʐʫʙʽʥʘ ʽ ɺʦʥʩʦʚʩʴʢʦʛʦ 

[3], ʘ ʚ 1946 ʨʦʮʽ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ s-d-ʦʙʤʽʥʫ [4,5]. ʆʙʠʜʚʽ ʮʽ ʤʦʜʝʣʽ 

ʟʽʛʨʘʣʠ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʧʠʩʽ d- ʽ f-ʤʝʪʘʣʽʚ ʪʘ ʾʭ ʩʧʦʣʫʢ. ɿʘʨʘʟ 

ʮʝ ʦʜʥʘ ʽʟ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʦʥʽʚ s-d ʪʘ f ï ʤʝʪʘʣʽʚ. 

ʄʦʜʝʣʴ ʦʙʤʽʥʫ s-d ʩʧʦʯʘʪʢʫ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʜʣʷ ʧʝʨʝʭʦʜʫ d-ʤʝʪʘʣʽʚ, 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʾʭ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ [3, 4]. ʆʩʢʽʣʴʢʠ d-ʝʣʝʢʪʨʦʥʠ (ʷʢ 

ʽ 5f-ʝʣʝʢʪʨʦʥʠ ʚ ʘʢʪʠʥʽʜʘʭ) ʥʘʩʧʨʘʚʜʽ ʥʝ ʦʧʠʩʘʥʽ ʣʦʢʘʣʽʟʦʚʘʥʦʶ ʤʦʜʝʣʣʶ 

ɻʝʡʟʝʥʙʝʨʛʘ, ʘ ʫʪʚʦʨʶʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʟʦʥʠ, ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʾʭ ʣʦʢʘʣʽʟʘʮʽʶ 

ʥʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ. ʆʜʥʘʢ ʥʘʧʽʚʬʝʥʦʤʝʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ 

ʜʚʦʭ ʧʽʜʩʠʩʪʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʦʙʤʽʥʥʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ, ʯʘʩʪʦ ʢʦʨʠʩʥʘ ʚ ʷʢʽʩʥʦʤʫ 

ʘʥʘʣʽʟʽ. ʗʢ ʧʨʠʧʫʩʪʠʚ ɻʫʜʽʥʘʬ [5], d-ʝʣʝʢʪʨʦʥʠ ʟ ʥʘʧʨʠʢʣʘʜ, ʽ t2g ʤʦʞʫʪʴ ʤʘʪʠ 

ʨʽʟʥʽ ʩʪʫʧʝʥʽ ʣʦʢʘʣʽʟʘʮʽʾ: ʧʝʨʰʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʘʡʞʝ ʣʦʢʘʣʽʟʦʚʘʥʫ ʧʦʚʝʜʽʥʢʫ, ʘ 

ʜʨʫʛʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʢʦʣʝʢʪʠʚʽʟʦʚʘʥʫ ʧʦʚʝʜʽʥʢʫ. ʎʷ ʜʚʦʟʦʥʥʘ ʤʦʜʝʣʴ ʙʫʣʘ 

ʜʦʜʘʪʢʦʚʦ ʫʪʦʯʥʝʥʘ ʢʽʣʴʢʘ ʨʘʟʽʚ [6]. 
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ɺʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʦʥʽʚ ʧʨʠʚʦʜʷʪʴ ʜʦ çʨʦʟʤʠʚʘʥʥʷè ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʤʘʛʥʽʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʟʘʻʤʦʜʽʷ ʝʣʝʢʪʨʦʥʘ ʚʦʜʥʶ ʟ 

s -ʝʣʝʢʪʨʦʥʦʤ ʧʨʦʚʽʜʥʦʩʪʽ ʤʝʪʘʣʫ ʩʪʘʙʽʣʽʟʫʻ ʬʝʨʦʤʘʛʥʽʪʥʠʡ ʩʪʘʥ, ʘ ʚʟʘʻʤʦʜʽʷ ʟ 

d-ʝʣʝʢʪʨʦʥʦʤ ï ʧʘʨʘʤʘʛʥʽʪʥʝ. ɺʽʜʩʫʪʥʽʩʪʴ ʨʽʟʢʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʛʨʘʥʠʮʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʯʠʩʪʦʤʫ ʤʝʪʘʣʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʙʝʨʝʞʝʥʥʷʤ 

ʜʝʷʢʦʛʦ ʙʣʠʞʥʴʦʛʦ ʧʦʨʷʜʢʫ ʚ ʨʦʟʪʘʰʫʚʘʥʥʽ ʩʧʽʥʦʚʠʭ ʤʦʤʝʥʪʽʚ ʥʘʚʽʪʴ ʚʠʱʝ 

ʢʨʘʧʢʠ ʂʶʨʽ. 

ɺʠʩʥʦʚʢʠ 

1. ʈʦʟʨʦʙʣʝʥʠʡ ʥʘʜʽʡʥʠʡ ʚʠʩʦʢʦʯʫʪʣʠʚʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʬʝʨʦʤʘʛʥʝʪʠʢʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 1600ʂ ʠ ʪʠʩʢʘʭ ʜʦ 

100 ʄʇʘ. 

2. ɿ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ (Ñ 0,5
ʦ
ʉ) ʧʨʦʚʝʜʝʥʽ ʟʘʤʽʨʠ ʟʤʽʥʠ ʧʦʣʦʞʝʥʥʷ 

ʪʦʯʢʠ ʂʶʨʽ ʜʣʷ ʦʩʥʦʚʥʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʝʪʘʣʽʚ ï ʟʘʣʽʟʘ, ʥʽʢʝʣʶ, ʢʦʙʘʣʴʪʫ. 

3. ɺʠʷʚʣʝʥʦ ʝʬʝʢʪ çʨʦʟʤʠʪʪʷè ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʤʘʛʥʽʪʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʝʪʘʣʘʭ ʧʽʜ ʜʽʻʶ ʨʦʟʯʠʥʝʥʦʛʦ ʚʦʜʥʶ. 

4. ɼʦʩʣʽʜʠ ʙʫʣʦ ʤʦʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʚ ʘʪʤʦʩʬʝʨʘʭ ʛʝʣʽʶ, ʚʘʢʫʫʤʫ, 

ʚʦʜʥʶ.  
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ʋɼʂ 656 

ʆʎɯʅʂɸ ʈʀɿʀʂɯɺ ʇʈʀ ʇɽʈɽɺɽɿɽʅʅɯ ɹʋɼɯɺɽʃʔʅʀʍ ɺɸʅʊɸɾɯɺ 

ɸɺʊʆʄʆɹɯʃʔʅʀʄ ʊʈɸʅʉʇʆʈʊʆʄ 

 

ʂʣʝʮʴʢʘ ʆʣʴʛʘ ɺʽʪʘʣʽʾʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʂʘʨʘʙʝʪ ɺʣʘʜʠʩʣʘʚ ʉʝʨʛʽʡʦʚʠʯ, 

ʊʘʨʘʥ ɯʛʦʨ ɸʥʜʨʽʡʦʚʠʯ, 

ʤʘʛʽʩʪʨʘʥʪʠ, 

ɼɺʅɿ çʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʇʝʨʝʚʝʟʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʠʟʠʢʽʚ. ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʪʘ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʜʽʶʪʴ ʚ ʋʢʨʘʾʥʽ ʚ ʧʠʪʘʥʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʷʭ. ɼʣʷ 

ʝʢʩʧʝʜʠʪʦʨʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʨʠʟʠʢʠ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟʽ ʩʢʣʘʜʽʚ ʜʦ ʤʘʛʘʟʠʥʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʫʜʽʚʝʣʴʥʽ ʚʘʥʪʘʞʽ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʨʠʟʠʢ 

ʧʝʨʝʚʝʟʝʥʴ. 

 

ʅʘʜʽʡʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʫʢʫʧʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʛʦʪʦʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʦʢʣʘʜʝʥʠʭ ʥʘ ʥʴʦʛʦ ʬʫʥʢʮʽʡ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʠʟʠʢʽʚ 

ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʮʽʣʦʤʫ, ʪʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚ ʯʘʩʪʠʥʥʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʠ ʟʤʽʥʥʠʭ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ ʚʩʽʭ 

ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʦʚʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʪʴ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. ʎʝ ʜʫʞʝ ʚʘʞʢʘ ʟʘʜʘʯʘ ʦʩʢʽʣʴʢʠ ʥʘ ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʨʽʚʥʷʭ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ. ɺʨʘʭʫʚʘʥʥʷ ʾʭ ʻ ʟʘʜʘʯʝʶ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ ʚʨʘʭʦʚʫʶʪʴ 

ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ï ʮʝ ʤʽʩʮʝ ʝʢʩʧʣʫʘʪʘʮʽʾ, 
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ʢʣʽʤʘʪʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ, ʩʪʫʧʽʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, 

ʜʦʩʪʫʧʥʽʩʪʴ ʨʝʤʦʥʪʥʠʭ ʙʘʟ, ʨʦʟʛʘʣʫʞʝʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʘʚʠʣʘ ʽ ʚʠʤʦʛʠ 

ʧʦʪʦʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʢʨʘʾʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ [1-3]. 

ʊʘʢʠʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʠʪʘʥʴ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʫʤʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʫʙʣʽʢʘʮʽʡ [1-10]. ʊʘʢ ʚ 

ʨʦʙʦʪʽ [4] ʨʦʟʛʣʷʥʫʪʦ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɸ ʜʞʝʨʝʣʦ [5] ʜʘʻ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʧʨʦ 

ʨʽʟʥʦʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʤʝʪʦʜʠ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʚʘʥʪʘʞʽʚ ʯʠ ʧʘʩʘʞʠʨʽʚ. ʇʨʘʮʷ [6] ʨʦʟʢʨʠʚʘʻ 

ʧʦʥʷʪʪʷ, ʙʘʟʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʪʘ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ 

ʚʠʨʦʙʣʝʥʥʷ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʪʨʘʥʩʧʦʨʪʫ. ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʪʠʧʽʚ ʚʘʥʪʘʞʽʚ, ʚʠʙʽʨ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʦʬʦʨʤʣʝʥʥʷ ʩʫʧʨʦʚʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʚʘʥʪʘʞʥʦʾ 

ʪʘ ʢʦʤʝʨʮʽʡʥʦʶ ʨʦʙʦʪʦʶ ʚʠʩʚʽʪʣʝʥʘ ʚ ʨʦʙʦʪʘʭ [7-8]. ɼʞʝʨʝʣʦ [9] ʦʧʠʩʫʻ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʠ, ʘʥʘʣʽʟ ʪʘ ʧʦʰʫʢʫ ʤʘʨʰʨʫʪʽʚ ʧʨʷʤʫʚʘʥʥʷ ʧʨʠ 

ʨ̔ ʟʥʦʤʘʥʽʪʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʷʭ. ʇʠʪʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʾʭ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʦʩʥʦʚʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʝʢʽʧʽʨʫʚʘʥʥʷ, ʪʠʧʘʭ ʧʨʠʯʝʧʽʚ ʪʘ ʤʝʪʦʜʠʢʠ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʞʨʝʤʦʥʪʥʠʭ ʧʨʦʙʽʛʽʚ ʥʘʚʝʜʝʥʦ ʚ ʧʨʘʮʽ [10]. ʅʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʷʢ 

ʦʩʥʦʚʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʙʫʜʴ ʷʢʦʾ ʜʝʨʞʘʚʠ ʟʥʘʡʰʣʠ ʩʚʦʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʽʚ ʋʢʨʘʾʥʠ [1-3]. ʇʨʦʪʝ ʚ ʚʩʽʭ ʮʠʭ 

ʧʨʘʮʷʭ ʥʝ ʨʦʟʛʣʷʥʫʪʦ ʜʝʪʘʣʴʥʦ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʚʝʟʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʨʠʟʠʢʽʚ. 

ʇʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʚʠʥʠʢʘʶʪʴ ʨʷʜ 

ʬʘʢʪʦʨʽʚ ʱʦ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʪʨʘʪʠ ʦʩʥʦʚʥʠʭ 

ʬʦʥʜʽʚ ʝʢʩʧʝʜʠʪʦʨʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʯʠ ʬʽʥʘʥʩʽʚ ʚʽʜʧʨʘʚʥʠʢʘʤʠ, ʦʜʝʨʞʫʚʘʯʘʤʠ 

ʘʙʦ ʩʪʨʘʭʦʚʦʶ ʢʦʤʧʘʥʽʻʶ. ʈʠʟʠʢ ï ʮʝ ʚʠʧʘʜʢʦʚʘ ʧʦʜʽʷ ʷʢʘ ʚʠʥʠʢʘʻ ʧʽʜ ʚʧʣʠʚʦʤ 

ʨʠʟʠʢʦʫʪʚʦʨʶʶʯʠʭ (ʥʝʛʘʪʠʚʥʠʭ) ʬʘʢʪʦʨʽʚ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʪʨʘʪʘʤʠ ʫʩʽʭ 

ʯʣʝʥʽʚ ʫʯʘʩʥʠʢʽʚ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠ 

ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʨʦʪʷʛʦʤ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʝʨʽʦʜ ʯʘʩʫ (ʊ), ʱʦ ʤʘʻ ʭʦʯʘ ʙ ʦʜʥʝ 

ʚʠʥʠʢʥʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʽʩʥʫʶʯʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʩʠʩʪʝʤʦʶ 

ʥʘ ʚʩʴʦʤʫ ʧʨʦʤʽʞʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʜʽʾ ʻ ʚʠʟʥʘʯʝʥʥʷ 



268 

ʽʥʪʝʛʨʘʣʫ ʚʠʜʫ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʚʪʨʘʪʠ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʧʽʜ ʚʧʣʠʚʦʤ -̔ʦʾ 
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ʆʪʞʝ ʧʨʠʯʠʥʘ ʫʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʨʠʟʠʢʫ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ 

ʜʚʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ: ʯʘʩʪʦʪʦʶ ʡʤʦʚʽʨʥʠʭ ʚʪʨʘʪ ʬʽʥʘʥʩʽʚ ʪʘ ʯʘʩʪʦʪʦʶ ʚʪʨʘʪ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ (ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ) ʧʽʜ ʜʽʻʶ -̔ʛʦ ʨʠʟʠʢʫ. ʊʦʜʽ ʚʽʜʧʦʚʽʜʥʦ 

ʟʘʛʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʨʠʟʠʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʟʘʻʤʦʚʧʣʠʚʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘʨʦʩʪʘʥʥʷ 

ʦʙʦʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʥʘ ʚʩʴʦʤʫ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʦʤʽʞʢʫ ʯʘʩʫ, 
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ɼʣʷ ʧʨʠʢʣʘʜʫ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʘʪʠʢʫ ʟ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʪʷʛʦʤ 1 ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʦʢʫ 

ʝʢʩʧʝʜʠʪʦʨʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ ʟʽ ʩʢʣʘʜʽʚ ʢʦʤʧʘʥʽʾ çKnaufè ʂʠʾʚʱʠʥʠ ʜʦ 

ʤʘʛʘʟʠʥʽʚ çɹʫʜʤʝʥè ʥʘ ʍʘʨʢʽʚʱʠʥʽ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʦʙʨʘʞʝʥʽ ʚ 

ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʷ 1 

ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʚʪʨʘʪʠ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʯʠ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʩʢʣʘʜʽʚ ʢʦʤʧʘʥʽʾ çKnaufè ʂʠʾʚʱʠʥʠ ʜʦ ʤʘʛʘʟʠʥʽʚ 

çɹʫʜʤʝʥè ʥʘ ʍʘʨʢʽʚʱʠʥʽ 

 ̄ ʊʠʧ ʨʠʟʠʢʫ 

ʈʠʟʠʢ ʚʪʨʘʪʠ 

ʦʩʥʦʚʥʠʭ 

ʬʦʥʜʽʚ 

ʈʠʟʠʢ ʚʪʨʘʪʠ 

ʬʽʥʘʥʩʽʚ 

ʈʝʟʫʣʴʪʫʶʯʠʡ 

ʨʠʟʠʢ 

1 ʃʦʙʦʚʝ ʟʽʪʢʥʝʥʥʷ 0,00035 0,00024 0,00059 

2 
ʅʘʤʦʢʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ 
0,00271 0,00459 0,0073 

3 ʇʦʣʦʤʢʘ ʜʚʠʛʫʥʘ 0,00094 0,00103 0,00197 

4 ʍʚʦʨʦʙʘ ʚʦʜʽʷ 0,01348 0,01116 0,02464 

5 ʂʨʘʜʽʞʢʘ ʪʦʚʘʨʫ 0,00017 0,00201 0,00218 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʨʠʟʠʢʠ 

ʧʝʨʝʚʝʟʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʫʤʦʚʘʭ 

ʥʘʷʚʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʽ ʣʦʛʽʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ. 
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ʋɼʂ 004 

ʇʈʆɽʂʊ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʉɽʈɺɯʉʋ ɿ ɺʀɻʋʃʋ ʉʆɹɸʂ 

 

ʂʦʨʞ ɯʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘè 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʤʘʛʘʻ ʧʦʰʫʢ ʨʽʰʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʰʠʨʦʢʝ ʢʦʣʦ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤ ʟ 

ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ. 

ʊʝʤʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʦʙʨʘʣʠ ʨʦʟʨʦʙʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ɯʊ-

ʩʪʘʨʪʘʧʫ ʩʝʨʚʽʩʫ ʜʣʷ ʚʠʛʫʣʫ ʩʦʙʘʢ. ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʫʢʨʘʾʥʩʴʢʠʡ ʟʘʢʦʥ çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè ʙʫʚ 

ʧʨʠʡʥʷʪʠʡ ʣʠʰʝ ʫ 2006 ʨʦʮʽ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʟʘʭʠʩʪ 

ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ ʙʫʣʘ ʚʠʜʘʥʘ ʫ 1987 ʨʦʮʽ. ʂʨʽʤ ʪʦʛʦ, ʢʫʣʴʪʫʨʘ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʜʦʤʘʰʥʽʤʠ ʪʚʘʨʠʥʘʤʠ ʚʩʝ ʱʝ ʘʢʪʫʘʣʴʥʘ ʽ ʧʝʨʝʙʫʚʘʻ ʚ ʧʨʦʮʝʩʽ ʘʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʽʩʥʫʻ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʣʘʩʥʠʢʽʚ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ, ʱʦʜʦ ʥʘʣʝʞʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʩʚʦʾʤʠ ʫʣʶʙʣʝʥʮʷʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʤʧʣʝʢʩʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʥʘʜʘʻ ʝʬʝʢʪʠʚʥʽ ʪʘ ʟʨʫʯʥʽ ʧʦʩʣʫʛʠ ʜʣʷ 

ʚʣʘʩʥʠʢʽʚ ʩʦʙʘʢ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ ʚ ʦʜʥʦʤʫ ʩʝʨʚʽʩʽ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʪʘ ʢʦʤʬʦʨʪʥʦʾ ʦʧʽʢʠ ʥʘʜ ʩʦʙʘʢʘʤʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ, ʦʧʪʠʤʽʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʩʝʨʚʽʩʫ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʇʨʘʢʪʠʯʥʘ 

ʟʥʘʯʫʱʽʩʪʴ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʪʘ ʩʪʚʦʨʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤ ɯʊ-ʩʪʘʨʪʘʧʦʤ, ʷʢʠʡ ʷʢʽʩʥʦ ʪʘ ʧʨʦʩʪʦ ʦʨʛʘʥʽʟʦʚʫʻ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʟ ʚʠʛʫʣʫ ʩʦʙʘʢ, ʜʦʧʦʤʘʛʘʻ ʟ ʦʙʨʦʙʣʝʥʥʷʤ ʟʘʤʦʚʣʝʥʴ ʪʘ ʥʘʜʘʻ 

ʟʨʫʯʥʽ ʩʝʨʚʽʩʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʦʜʘʪʢʦʚʽ ʧʦʩʣʫʛʠ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɼʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʧʝʨʰ ʟʘ ʚʩʝ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʤʠ 

ʤʘʻʤʦ ʚʠʨʽʰʠʪʠ ʥʘʰʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ, ʘ ʩʘʤʝ: ʧʨʦʙʣʝʤʘ ʢʫʣʴʪʫʨʠ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʜʦʤʘʰʥʽʤʠ ʪʚʘʨʠʥʘʤʠ ʚ ʋʢʨʘʾʥʽ, ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʪʘ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʦʟʚʠʪʢʫ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ UML-ʜʽʘʛʨʘʤʠ. ʅʘ 

ʨʠʩʫʥʢʫ 1. ʟʦʙʨʘʞʝʥʦ ʜʽʘʛʨʘʤʫ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʣʶʚʘʪʠ ʚʠʤʦʛʠ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʤʽʩʪʫ 

ʩʠʩʪʝʤʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʧʦʯʘʪʢʦʚʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʜʝʪʘʣʽʟʫʚʘʥʥʷ. ɻʦʣʦʚʥʘ ʜʽʶʯʘ ʦʩʦʙʘ ï ʟʘʤʦʚʥʠʢ (ʦʩʥʦʚʥʠʡ ʘʢʪʦʨ ʩʠʩʪʝʤʠ, 

ʬʽʟʠʯʥʘ ʦʩʦʙʘ, ʷʢʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ). ɿʘʤʦʚʥʠʢ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʠʪʠ 

ʨʝʻʩʪʨʘʮʽʶ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʜʧʣʘʪʠ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʦʩʣʫʛʘʤʠ ʩʠʩʪʝʤʠ ʦʩʦʙʘ ʤʦʞʝ 

ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ ʚ ʩʠʩʪʝʤʽ ï ʦʬʦʨʤʣʶʚʘʪʠ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʦʪʨʠʤʘʥʥʷ ʧʦʩʣʫʛ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ: ʚʠʛʫʣ ʩʦʙʘʢ, ʜʦʛʣʷʜ ʟʘ ʢʦʪʘʤʠ, ʪʨʝʥʫʚʘʥʥʷ ʩʦʙʘʢ. ɼʦʜʘʪʢʦʚʽ ʜʽʶʯʽ 

ʦʩʦʙʠ ï ʚʠʢʦʥʘʚʝʮʴ ʪʘ ʘʜʤʽʥ. ɺʠʢʦʥʘʚʝʮʴ ʪʘ ʘʜʤʽʥ ʪʝʞ ʻ ʬʽʟʠʯʥʠʤʠ ʦʩʦʙʘʤʠ 

ʩʠʩʪʝʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʤʦʚʥʠʢʘ, ʚʠʢʦʥʘʚʝʮʴ ʥʝ ʩʧʣʘʯʫʻ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʩʝʨʚʽʩʦʤ, ʧʨʦʪʝ ʚʽʥ ʤʘʻ ʧʨʦʡʪʠ ʧʝʨʝʚʽʨʢʫ ʘʜʤʽʥʦʤ ʧʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʦʪʨʠʤʘʪʠ 

ʜʦʟʚʽʣ ʥʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. ɺʠʢʦʥʘʚʝʮʴ ʤʘʻ ʟʤʦʛʫ ʙʘʯʠʪʠ ʨʦʟʤʽʱʝʥʽ ʟʘʤʦʚʣʝʥʥʷ 

ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʧʦʛʦʜʠʪʠ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʟ 

ʟʘʤʦʚʥʠʢʦʤ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ. ɼʽʶʯʘ ʦʩʦʙʘ 

ʘʜʤʽʥ ʟʜʽʡʩʥʶʻ ʧʝʨʝʚʽʨʢʫ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥʠʭ ʚʠʢʦʥʘʚʮʷ. 

 

ʈʠʩ.1. UML-ʜʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʊʘʢʦʞ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʦʧʠʩʫʻ ʦʩʥʦʚʥʽ ʜʽʾ ʚ 

ʩʠʩʪʝʤʽ, ʘʣʛʦʨʠʪʤʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʽʡ ʫ ʧʨʦʝʢʪʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʩʝʨʚʽʩ ʟ 

ʚʠʛʫʣʫ ʩʦʙʘʢ. 

ɿʛʽʜʥʦ ʟ ʜʽʘʛʨʘʤʦʶ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʩʠʩʪʝʤʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʘʢʽ ʜʽʾ: ʟʘʤʦʚʥʠʢ 

ʪʘ ʚʠʢʦʥʘʚʝʮʴ ʚʚʦʜʠʪʴ ʣʦʛʽʥ ʪʘ ʧʘʨʦʣʴ. ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ, ʾʤ 

ʥʝʦʙʽʜʥʦ ʧʨʦʡʪʠ ʨʝʻʩʪʨʘʮʽʶ. ɿʘʤʦʚʥʠʢ ʤʘʻ ʦʧʣʘʪʠʪʠ ʧʽʜʧʠʩʢʫ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʩʝʨʚʽʩʦʤ, ʘ ʚʠʢʦʥʘʚʝʮʴ ʦʪʨʠʤʘʪʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜ ʘʜʤʽʥʘ. 

ɼʘʣʽ ʟʘʤʦʚʥʠʢ ʟ ʚʠʙʦʨʫ ʤʝʥʶ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʧʦʩʣʫʛʠ, ʷʢʽ ʚʽʥ ʤʦʞʝ 

ʟʘʤʦʚʠʪʠ ʽ ʚʠʙʨʘʪʠ ʧʽʜʭʦʜʷʱʫ ʜʣʷ ʩʝʙʝ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʧʦʩʣʫʛ ʟʘʤʦʚʥʠʢ ʤʦʞʝ 

ʩʪʚʦʨʠʪʠ ʟʘʤʦʚʣʝʥʥʷ, ʟʘʧʦʚʥʠʚʰʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʠʢʦʥʘʚʝʮʴ ʤʦʞʝ 

ʧʝʨʝʛʣʷʥʫʪʠ ʥʘʷʚʥʽ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʙʘʞʘʥʝ. ɺʠʢʦʥʘʚʝʮʴ ʧʨʠʩʪʫʧʘʻ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʽʩʣʷ ʧʦʛʦʜʞʝʥʥʷ ʫʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʝʪʘʣʝʡ ʟ ʟʘʤʦʚʥʠʢʦʤ. ʇʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʚʠʢʦʥʘʚʮʝʤ ʟʘʤʦʚʥʠʢ ʤʦʞʝ ʟʘʣʠʰʠʪʠ ʚʽʜʛʫʢʠ ʧʨʦ ʥʘʜʘʥʽ 

ʧʦʩʣʫʛʠ. 

ɸʜʤʽʥ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ: ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʦʩʦʙʫ ʚʠʢʦʥʘʚʮʷ ʚ 

ʩʠʩʪʝʤʽ, ʧʝʨʝʛʣʷʜʘʪʠ ʫʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʙʣʦʢʫʚʘʪʠ ʟʘ ʧʦʪʨʝʙʠ. ʊʘʢʦʞ ʘʜʤʽʥ 

ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʟʘʧʠʪʘʥʥʷ ʪʘ ʥʘʜʘʚʘʪʠ ʥʘ ʥʠʭ ʚʽʜʧʦʚʽʜʽ. ɸʜʤʽʥ ʤʦʞʝ ʜʦʜʘʚʘʪʠ 

ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʨʦʣʶ ʘʜʤʽʥ ʟʘ ʧʦʪʨʝʙʦʶ. 

 

ʈʠʩ.2. UML-ʜʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ 
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ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʦ ʥʘʰʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ: 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʥʘʩʪʫʧʥʽ ʨʦʣʽ: ʟʘʤʦʚʥʠʢ, ʚʠʢʦʥʘʚʝʮʴ ʪʘ 

ʘʜʤʽʥ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʠʢʦʥʘʚʮʷ ʪʘ 

ʟʘʤʦʚʥʠʢʘ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʦʙʣʽʢʦʚʽ ʜʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ 

ʟʘ ʪʘʢʠʤʠ ʧʦʣʷʤʠ: ʇɯɹ, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ, ʤʽʩʪʦ, ʦʙʣʘʩʪʴ ʪʘ 

ʩʪʚʦʨʠʪʠ ʧʘʨʦʣʴ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʜʽʩʣʘʪʠ ʣʠʩʪ ʟʘʧʠʪʦʤ ʥʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʪʘ ʚʽʜʧʨʘʚʠʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʻʩʪʨʘʮʽʾ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʠʢʦʥʘʚʮʷ, 

ʟʘʤʦʚʥʠʢʘ ʪʘ ʘʜʤʽʥʘ ʟʜʽʡʩʥʠʪʠ ʚʭʽʜ ʚ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʦʣʷʤʠ:ʝʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ ʪʘ ʧʘʨʦʣʴ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʨʦʣʷ ʯʝʨʝʟ 

ʥʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʫ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʡʪʠ ʟ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠ 

ʥʘʪʠʩʥʝʥʥʽ ʢʥʦʧʢʠ ʚʠʭʽʜ ʫ ʚʝʨʭʥʴʦʤʫ ʤʝʥʶ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʜʦʜʘʪʢʦʚʝ ʧʠʪʘʥʥʷ ʯʠ ʜʽʡʩʥʦ ʢʦʨʠʩʪʫʚʘʯ 

ʭʦʯʫ ʚʠʡʪʠ ʟ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʫ ʟ ʨʦʣʣʶ ʘʜʤʽʥ ʜʦ ʫʩʽʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʝʨʚʽʩʫ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʦʣʷʤʠ: ʇɯɹ, ʝʣʝʢʪʨʦʥʥʘ 

ʘʜʨʝʩʘ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ, ʣʦʢʘʮʽʷ, ʨʦʣʴ, ʩʪʘʪʫʩ (ʘʢʪʠʚʥʠʡ/ʟʘʙʣʦʢʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ), ʪʠʧ ʧʽʜʧʠʩʢʠ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʬʽʣʴʪʨʘʮʽʶ ʽ ʩʦʨʪʫʚʘʥʥʷ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʨʦʣʴ, ʣʦʢʘʮʽʷ, ʩʪʘʪʫʩ ʢʦʨʠʩʪʫʚʘʯʘ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʘʜʤʽʥʽʚ 

ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙʤʝʞʝʥʥʷ ʘʙʦ ʨʦʟʰʠʨʝʥʥʷ ʜʽʡ, 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʤʝʥʶ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʦʣʷʤʠ: 

ʛʦʣʦʚʥʘ; ʧʦʩʣʫʛʠ; ʢʦʥʪʘʢʪʠ; ʙʣʦʛ; ʧʦʰʫʢ; ʤʦʚʘ; ʚʭʽʜ/ʚʠʭʽʜ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʟʠʪʠ ʬʦʨʤʫ ʟʘʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ, ʜʝ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʥʦʤʝʨʘ ʪʝʣʝʬʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʣʽʢ ʯʘʩʫ ʘʙʦ ʤʦʜʘʣʴʥʝ ʚʽʢʥʦ ʟ 
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ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʨʦʙʦʯʽ ʛʦʜʠʥʠ. 

ǒ ʇʦʰʫʢ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦ ʚʩʴʦʤʫ ʧʝʨʝʣʽʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʦʜʠʥʠʮʴ ʪʘ ʟʘ ʚʢʘʟʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʟʘ ʚʝʨʭʥʽʤ ʤʝʥʶ, ʟʘ ʽʤôʷʤ ʚʠʢʦʥʘʚʮʽʚ, ʟʘ 

ʣʦʢʘʮʽʻʶ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʘʪʠ ʟʤʦʛʫ ʜʦʜʘʪʠ ʘʙʦ ʟʤʽʥʠʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʇɯɹ, ʤʽʩʪʦ, ʪʝʣʝʬʦʥ, ʧʘʨʦʣʴ, ʬʦʪʦ, 

ʪʘʢʦʞ ʫʩʽ ʧʦʣʷ ʩʠʩʪʝʤʠ ʢʨʽʤ ʬʦʪʦ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʘʪʠ ʟʤʦʛʫ ʜʦʜʘʪʠ ʘʙʦ ʟʤʽʥʠʪʠ ʟʘʤʦʚʣʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʚʽʢ ʩʦʙʘʢʠ, ʤʘʩʘ ʩʦʙʘʢʠ ʢʛ, ʣʦʢʘʮʽʷ, 

ʯʘʩ/ʜʝʥʴ ʟʘʤʦʚʣʝʥʥʷ, ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʷʚʥʽ ʚʽʜʦʙʨʘʟʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ ʟʘ 

ʚʢʘʟʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʘʪʠ ʟʤʦʛʫ ʥʘʧʠʩʘʪʠ ʫ ʯʘʪ ʟʘʤʦʚʥʠʢʫ ʪʽʣʴʢʠ ʷʢʱʦ 

ʫ ʥʴʦʛʦ ʻ ʘʢʪʠʚʥʽ ʟʘʤʦʚʣʝʥʥʷ. ʇʠʩʘʪʠ ʫ ʯʘʪʽ ʚʠʢʦʥʘʚʮʷʤ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʷʢʱʦ 

ʚʠʢʦʥʘʚʝʮʴ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʩʪʘʪʫʩ ʨʦʙʦʪʠ ʘʢʪʠʚʥʠʡ. 

ǒ ʉʠʩʪʝʤʘ ʤʘʻ ʚʽʜʦʙʨʘʟʠʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʧʨʠʡʥʷʚ 

ʟʘʧʠʪ ʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦ ʧʦʢʠ ʽʥʰʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʧʝʨʝʡʜʝ ʜʦ ʯʘʪʫ ʯʝʨʝʟ 

ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ ʘʙʦ ʩʝʨʚʽʩ. 

ǒ ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʦʢʘʟʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʪʘʨʠʬʥʠʤʠ ʧʣʘʥʘʤʠ, ʧʽʩʣʷ 

ʦʙʨʘʥʥʷ ʧʝʨʝʡʪʠ ʜʦ ʦʧʣʘʪʠ.  

ǒ ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʘʪʠ ʟʤʦʛʫ ʟʤʽʥʠʪʠ ʘʙʦ ʜʦʜʘʪʠ ʧʣʘʪʽʞʥʫ ʢʘʨʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. PetSitter ï ʮʝ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʝʨʚʽʩʫ ʟ ʚʠʛʫʣʫ ʩʦʙʘʢ, ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʝʢʪʫ. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ: ʢʣʽʥʪ ʥʘ 

ʩʝʨʚʝʨ. ʇʽʜ ʯʘʩ ʩʧʽʣʢʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ, ʢʣʽʻʥʪ ʛʝʥʝʨʫʻ ʟʘʧʠʪ, ʷʢʠʡ 

ʥʘʜʩʠʣʘʻʪʴʩʷ ʩʝʨʚʝʨʫ. ʉʝʨʚʝʨ ʦʙʨʦʙʣʷʻ ʮʝʡ ʟʘʧʠʪ ʪʘ ʧʦʚʝʨʪʘʻ ʚʽʜʧʦʚʽʜʴ ʢʣʽʻʥʪʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚʩʽ ʧʝʨʝʜʙʘʯʝʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʘ ʩʘʤʝ: ʨʝʻʩʪʨʘʮʽʷ ʫ ʩʠʩʪʝʤʽ; ʚʭʽʜ ʫ ʩʠʩʪʝʤʫ; 

ʩʪʦʨʽʥʢʘ ʟ ʦʩʦʙʠʩʪʠʤ ʧʨʦʬʽʣʝʤ; ʩʪʦʨʽʥʢʘ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʦʩʣʫʛʠ ʩʠʩʪʝʤʠ; 

ʩʪʦʨʽʥʢʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʘʤʦʚʣʝʥʴ; ʯʘʪ ʤʽʞ ʚʠʢʦʥʘʚʮʝʤ ʪʘ ʟʘʤʦʚʥʠʢʦʤ; 
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ʩʪʦʨʽʥʢʘ ʟ ʚʽʜʛʫʢʘʤʠ ʧʨʦ ʚʠʢʦʥʘʚʮʽʚ; ʣʝʥʜʽʥʛ ʩʪʦʨʽʥʢʘ ʟ ʟʘʛʘʣʴʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ; ʩʪʦʨʽʥʢʘ ʟ ʧʝʨʝʧʣʘʪʘʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ; ʩʪʦʨʽʥʢʘ ʟ 

ʢʦʨʠʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʅʘ ʨʠʩʫʥʢʫ 3. ʟʦʙʨʘʞʝʥʦ ʚʝʨʭʥʻ ʤʝʥʶ ʪʘ ʛʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ. 

 

ʈʠʩ. 3. ɺʝʨʭʥʻ ʤʝʥʶ ʪʘ ʛʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ 

 

ɺʠʩʥʦʚʢʠ./Conclusions. ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʩʠʩʪʝʤʫ ʩʝʨʚʽʩʫ ʟ ʚʠʛʫʣʫ ʩʦʙʘʢ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ. ʇʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ ʦʩʥʦʚʥʘ, ʷʢʘ ʧʦʣʷʛʘʣʘ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ, 

ʷʢʘ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟ ʚʠʛʫʣʫ ʩʦʙʘʢ ʪʘ ʩʫʧʫʪʥʽʭ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ, 

ʪʘʢʠʭ ʷʢ ʜʦʛʣʷʜ ʟʘ ʢʦʪʘʤʠ ʪʘ ʪʨʝʥʫʚʘʥʥʷ ʩʦʙʘʢ.  
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ʋɼʂ 004.056 

ɿɸʍʀʉʊ ɹɸɿ ɼɸʅʀʍ 

 

ʃʠʩʝʮʴʢʠʡ ʖ. ʄ., 

ʜ.ʪ.ʥ. 

ɼʇ çɽʉ ɽʅɼ ʊɯ ʋʂʈɸɰʅɸè, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʉʫʯʘʩʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʠʡʥʷʣʘ ʮʠʬʨʦʚʫ ʬʦʨʤʫ ʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʙʘʟʘʭ ʜʘʥʠʭ (ɹɼ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ 

ʜʘʥʠʭ. ɺʘʞʣʠʚʠʤ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʟʘʭʠʩʪ ɹɼ ʪʘ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʥʠʭ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹɼ, ʦʩʥʦʚʥʽ ʽʩʥʫʶʯʽ 

ʟʘʛʨʦʟʠ ʜʣʷ ʥʠʭ ʪʘ ʤʝʪʦʜʠ ʧʨʦʪʠʜʽʾ. ʅʘʚʝʜʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ 

ʟʘʭʠʩʪʫ ɹɼ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

Imperva DBS ʪʘ Imperva WAF. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʘʟʠ ʜʘʥʠʭ, ʧʨʘʚʘ ʜʦʩʪʫʧʫ, ʟʘʛʨʦʟʠ, ʘʪʘʢʠ, ʟʘʭʠʩʪ ʜʘʥʠʭ, 

ʧʨʦʪʠʜʽʷ. 

 

ʑʦʜʥʷ ʢʦʤʧʘʥʽʾ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʛʝʥʝʨʫʶʪʴ ʪʘ ʟʙʠʨʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʜʘʥʠʭ ʽ ʮʝ ʜʠʥʘʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʾʭ ʦʙʩʷʛʫ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ [1]. ʉʫʯʘʩʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʠʡʥʷʣʘ ʮʠʬʨʦʚʫ ʬʦʨʤʫ ʡ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ɹɼ: Oracle, MS SQL, MySQL, PostgreSQL, MongoDB ʪʘ ʽʥ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɹɼ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ, ʷʢʽ ʙʫʣʠ 

ʚʘʞʢʦʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʨʘʥʽʰʝ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɹɼ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʡ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʩʷ, ʪʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʟʘʭʠʩʪ ɹɼ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʥʠʭ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʢʣʘʜʦʚʽ: ʬʽʟʠʯʥʠʡ ʟʘʭʠʩʪ ɹɼ; ʟʘʭʠʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɹɼ 

ʪʘ ʾʭ ʤʦʥʽʪʦʨʠʥʛ; ʟʘʭʠʩʪ ʜʘʥʠʭ ʫ ɹɼ ʚʽʜ ʟʥʠʱʝʥʥʷ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ; ʢʦʥʪʨʦʣʴ 

ʜʦʩʪʫʧʫ; ʦʙʣʽʢ ʥʦʚʠʭ ɹɼ, ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. 

ɼʦ ɹɼ ʤʘʶʪʴ ʜʦʩʪʫʧ ʨʽʟʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʜʦʩʪʫʧʫ ʽ ʚʦʥʠ 

ʤʦʞʫʪʴ ʮʠʤ ʟʣʦʚʞʠʚʘʪʠ ʫ ʥʘʩʪʫʧʥʠʭ ʥʘʧʨʷʤʘʭ: ʟʣʦʚʞʠʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʥʘʜʤʽʨʥʠʭ ʧʨʘʚ ʜʦʩʪʫʧʫ; ʟʣʦʚʞʠʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʫ; 

ʟʣʦʚʞʠʚʘʥʥʷ ʧʨʘʚʘʤʠ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɼʦ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʚʽʜʥʦʩʷʪʴ, 

ʧʦ ʩʫʪʽ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʜʘʯʽ ʪʘ ʦʙʣʽʢʫ ʚʠʜʘʥʠʭ ʜʦʩʪʫʧʽʚ, ʚʠʜʘʯʫ 

ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʭ ʧʨʘʚ ʜʦʩʪʫʧʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʢʦʥʪʨʦʣʶ ʡ 

ʙʣʦʢʫʚʘʥʥʷ ʚʠʜʘʥʠʭ ʜʦʩʪʫʧʽʚ.  

ɼʣʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ɹɼ ʟʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

Injections ʘʪʘʢʠ, ʧʨʠ ʷʢʠʭ ʟʣʦʚʤʠʩʥʠʡ SQL-ʢʦʜ ʚʙʫʜʦʚʫʻʪʴʩʷ ʚ ʚʝʙ-ʜʦʜʘʪʢʠ ʘʙʦ 

ʚʩʪʘʚʣʷʻʪʴʩʷ ʫ ʪʝʢʩʪʦʚʽ ʧʦʣʷ-ʬʦʨʤʠ ʥʘ ʚʝʙ-ʩʘʡʪʽ ʽ ʢʽʙʝʨʟʣʦʯʠʥʮʽ ʤʦʞʫʪʴ 

ʦʪʨʠʤʘʪʠ ʥʝʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ɹɼ ʪʘ ʧʦʰʢʦʜʠʪʠ, ʚʠʜʘʣʠʪʠ ʯʠ ʩʢʦʧʽʶʚʘʪʠ 

ʜʘʥʽ [2]. ʎʽ ʘʪʘʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʚʠʜʠ: SQL-injection ʘʪʘʢʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʪʨʘʜʠʮʽʡʥʽ ɹɼ ʽ NoSQL-injection ʘʪʘʢʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ big data ɹɼ. ʗʢ ʧʨʦʪʠʜʽʶ 

ʚʠʟʥʘʯʘʶʪʴ: ʚʠʢʦʨʠʩʪʘʥʥʷ Stored Procedure ʪʘ ɸʈɯ ʟʘʤʽʩʪʴ ʧʨʷʤʠʭ SQL-ʢʦʤʘʥʜ; 

ʚʧʨʦʚʘʜʞʝʥʥʷ MVC (Model-View-Controller) ʘʨʭʽʪʝʢʪʫʨʠ; ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʬʘʻʨʚʦʣʫ ɹɼ Imperva Database Security [3ï5].  

ʑʝ ʦʜʥʦʶ ʟʘʛʨʦʟʦʶ ʻ ʚʠʪʽʢ ʜʘʥʠʭ ʯʝʨʝʟ ʨʝʟʝʨʚʥʽ ʢʦʧʽʾ. ɽʬʝʢʪʠʚʥʠʤ 

ʩʧʦʩʦʙʦʤ ʧʨʦʪʠʜʽʾ ʚʚʘʞʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʝʛʫʣʷʨʥʦʛʦ ʨʝʟʝʨʚʫʚʘʥʥʷ 

ɹɼ ʪʘ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʚʽʨʢʠ ʮʽʣʽʩʥʦʩʪʽ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ɹɼ ʟ ʨʝʟʝʨʚʥʦʾ ʢʦʧʽʾ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ɹɼ. 

ɼʣʷ ʮʴʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚ̔ ʜʩʪʝʞʫʚʘʪʠ ʪʘ ʨʝʛʣʘʤʝʥʪʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ɹɼ ʪʘ ʾʾ 

ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʬʨʫʚʘʥʥʷ ʽ ʙʘʟʠ ʟ ʨʝʟʝʨʚʥʠʭ 

ʢʦʧʽʡ. ɿʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʟʘʰʠʬʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʘʭʠʩʪ ʷʢ ʧʨʦʜʫʢʪʠʚʥʦʾ ʙʘʟʠ, ʪʘʢ ʽ ʾʾ ʨʝʟʝʨʚʥʽ ʢʦʧʽʾ. Imperva DBS ï ʝʬʝʢʪʠʚʥʠʡ 

ʟʘʩʽʙ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʏʘʩʪʦ ɹɼ ʥʝʧʦʚʥʽʩʪʶ ʟʘʭʠʱʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʢʦʨʝʢʪʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ɹɼ ʤʘʶʪʴ ʚʣʘʩʥʽ ʩʠʩʪʝʤʥʽ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ 

ʧʘʨʘʤʝʪʨʠ çʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤè. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ 

ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʛʨʘʤʥʠʤʠ ʜʝʬʝʢʪʘʤʠ. ɼʣʷ ʾʭ ʫʩʫʥʝʥʥʷ 

ʢʦʤʧʘʥʽʾ-ʚʠʨʦʙʥʠʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʚʠʧʫʩʢʘʶʪʴ ʦʥʦʚʣʝʥʥʷ, 

ʧʘʪʯʽ, ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʦʛʨʘʤʥʽ ʜʝʬʝʢʪʠ ʩʧʨʠʷʶʪʴ 

ʚʨʘʟʣʠʚʦʩʪʽ ʇɿ. ɿʣʦʚʤʠʩʥʠʢʠ, ʷʢʽ ʻ ʜʦʩʠʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʟʥʘʶʪʴ, ʷʢʽ 



279 

ʚʨʘʟʣʠʚʦʩʪʽ ʧʨʠʪʘʤʘʥʥʽ ʪʦʡ ʯʠ ʽʥʰʦʾ ɹɼ ʪʘ ʷʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. ɺ ʷʢʦʩʪʽ ʧʨʦʪʠʜʽʾ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ: 

ʚʠʜʘʣʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʩʪʚʦʨʝʥʠʭ çʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤè; ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ɯʊ-ʧʝʨʩʦʥʘʣʫ; ʚʠʢʦʨʠʩʪʘʥʥʷ Imperva DBS ʜʣʷ ʟʘʭʠʩʪʫ ɹɼ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʇʆ, ʚʠʷʚʣʝʥʥʷ ʧʽʜʦʟʨʽʣʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʪʘ ʽʥ.  

ɼʦʩʠʪʴ çʩʪʘʨʠʡè, ʘʣʝ ʚʩʝ ʱʝ ʝʬʝʢʪʠʚʥʠʡ ʚʠʜ ʘʪʘʢʠ, ʷʢʠʡ ʩʧʦʚʽʣʴʥʶʻ 

ʨʦʙʦʪʫ ɹɼ ʘʙʦ ʚʠʚʦʜʠʪʴ ʾʾ ʟ ʣʘʜʫ ʥʘ ʧʝʚʥʠʡ ʯʘʩ ʮʝ ï DDoS (Denial of Service) 

[6]. ʍʦʯʘ DDoS-ʘʪʘʢʘ ʥʝ ʤʘʻ ʥʘ ʤʝʪʽ ʟʥʠʱʝʥʥʷ, ʧʦʰʢʦʜʞʝʥʥʷ ʯʠ ʚʠʢʨʘʜʝʥʥʷ 

ʜʘʥʠʭ, ʘʣʝ ʤʦʞʝ ʜʦʨʦʛʦ ʢʦʰʪʫʚʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʫʥʝʤʦʞʣʠʚʣʶʶʯʠ ʡʦʛʦ 

ʨʦʙʦʪʫ. ɺ ʷʢʦʩʪʽ ʧʨʦʪʠʜʽʾ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ Intrusion 

Detection System; ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʥʦʩʪʽ ɹɼ, ʚʠʚʯʝʥʥʷ ʾʾ 

ʚʨʘʟʣʠʚʦʩʪʝʡ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʦʯʠʩʪʢʘ ʪʨʘʬʽʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʪʠʧʫ Imperva Cloud WAF (Web Application 

Firewall) [7, 8]. 

ʆʪʞʝ, ʫ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ɹɼ, 

ʦʩʥʦʚʥʽ ʽʩʥʫʶʯʽ ʟʘʛʨʦʟʠ ʜʣʷ ʥʠʭ ʪʘ ʩʧʦʩʦʙʠ ʽ ʟʘʩʦʙʠ ʧʨʦʪʠʜʽʾ. ʅʘʚʝʜʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʟʘʭʠʩʪʫ ɹɼ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ Imperva DBS ʪʘ Imperva 

WAF ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ 

ʟʘʭʠʩʪʫ ɹɼ ʽ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʦʯʠʩʪʢʠ ʚʽʜ ʥʝʣʝʛʽʪʠʤʥʦʛʦ ʪʨʘʬʽʢʘ, ʟʘʭʠʩʪʫ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ.  
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ʋɼʂ 656:681.518.5 

ʆʈɻɸʅɯɿɸʎɯʗ ʄɯɾʅɸʈʆɼʅʀʍ ɺɸʅʊɸɾʅʀʍ ʇɽʈɽɺɽɿɽʅʔ 

ʉʆʅʗʐʅʀʂʆɺʆɰ ʆʃɯɰ 

 

ʄʘʣʴʦʚʘʥʠʡ ʄʠʢʠʪʘ ʉʝʨʛʽʡʦʚʠʯ 

ʄʘʛʽʩʪʨʘʥʪ 

ʉʝʤʝʥʦʚ ʉʪʘʥʽʩʣʘʚ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ, ʢ.ʪ.ʥ, ʜʦʮʝʥʪ 

ɼɺʅɿ çʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ɸʥʘʪʦʮʽʷ: ɻʦʣʦʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ ʩʦʥʷʰʥʠʢ, 

ʷʢʠʡ ʟʘʡʤʘʻ 68% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʧʦʩʽʚʫ ʪʘ ʧʨʠʥʦʩʠʪʴ 83% ʚʘʣʦʚʦʛʦ ʟʙʦʨʫ. 

ʉʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. 

ʈʝʛʫʣʷʨʥʠʡ ʧʦʧʠʪ ʥʘ ʮʝʡ ʧʨʦʜʫʢʪ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʦʨʪʫ. ʅʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ ʚʘʨʽʘʥʪʦʤ 

ʜʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʣʝʢʩʠʪʘʥʢʽʚ - ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʛʥʫʯʢʠʭ ʢʦʥʪʝʡʥʝʨʽʚ, ʷʢʠʡ ʤʘʻ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɺ ʮʽʣʦʤʫ, ʦʨʛʘʥʽʟʘʮʽʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʻ ʩʢʣʘʜʥʠʤ ʪʘ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʣʦʛʽʩʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʝʨʝʚʝʟʝʥʥʷ, ʚʘʥʪʘʞ, ʢʦʥʪʝʡʥʝʨʠ, ʭʘʨʯʦʚʽ ʦʣʽʾ, 

ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ.  

 

ɺʽʜʦʤʦ, ʱʦ ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ, ʚʠʨʦʙʣʝʥʘ ʚ ʋʢʨʘʾʥʽ, ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʷʢʠʡ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʝʢʩʧʦʨʪʫʻʪʴʩʷ ʫ ʨʽʟʥʽ ʢʨʘʾʥʠ ʩʚʽʪʫ, ʩʝʨʝʜ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʣʠʚʥʠʭ ʪʦʚʘʨʽʚ. ʅʘʚʽʪʴ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʦʙʩʷʛʽʚ ʝʢʩʧʦʨʪʫ 

ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʟʦʢʨʝʤʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2021 ʨʦʢʦʤ, ʝʢʩʧʦʨʪ ʚ 

2022 ʨʦʮʽ ʟʤʝʥʰʠʚʩʷ ʥʘ 16%, ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ ʧʨʦʜʦʚʞʫʻ ʟʘʡʤʘʪʠ ʣʽʜʠʨʫʶʯʽ 

ʧʦʟʠʮʽʾ, ʽ ʜʦʭʦʜʠ ʚʽʜ ʾʾ ʧʨʦʜʘʞʫ ʩʪʘʥʦʚʠʣʠ 5,5 ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ ʉʐɸ [2]. 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʦʣʽʾ ʧʽʜʣʷʛʘʻ ʨʝʛʫʣʶʚʘʥʥʶ ʨʽʟʥʠʤʠ 

ʜʝʨʞʘʚʥʠʤʠ ʽ ʤʽʩʮʝʚʠʤʠ ʥʦʨʤʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʪʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʙʝʟʧʝʢʠ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 



282 

ʤʘʪʝʨʽʘʣʽʚ. ɺʘʞʣʠʚʦ ʩʫʚʦʨʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʮʠʭ ʥʦʨʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ [3].  

ʆʜʥʠʤ ʽʟ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘʣʠʚʥʠʭ ʚʘʥʪʘʞʽʚ, ʟʦʢʨʝʤʘ 

ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ, ʻ ʧʝʨʝʚʝʟʝʥʥʷ ʫ ʬʣʝʢʩʽʪʘʥʢʘʭ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʤ'ʷʢʽ, ʣʝʛʢʽ ʽ ʛʝʨʤʝʪʠʯʥʽ ʢʦʥʪʝʡʥʝʨʠ, ʪʘʢʦʞ ʚʽʜʦʤʽ ʷʢ ʬʣʝʢʩʽʙʘʛʠ, ʟʘʟʚʠʯʘʡ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʦʣʽʝʪʠʣʝʥʫ ʽ ʜʦʩʪʫʧʥʽ ʚ ʦʙ'ʻʤʘʭ ʜʦ 24000 ʣʽʪʨʽʚ, ʷʢʽ ʚʤʽʱʘʶʪʴʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤʫ 20-ʬʫʪʦʚʦʤʫ ʢʦʥʪʝʡʥʝʨʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʣʝʢʩʽʪʘʥʢʽʚ ʤʦʞʣʠʚʦ 

ʟʙʽʣʴʰʠʪʠ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʦʟʠʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʝ 

ʚʘʥʪʘʞʫ. ʅʘʧʨʠʢʣʘʜ, ʯʦʪʠʨʠ ʢʦʥʪʝʡʥʝʨʠ, ʟʘʧʦʚʥʝʥʽ ʩʦʥʷʰʥʠʢʦʚʦʶ ʦʣʽʻʶ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʥʝʥʽ ʥʘ ʪʨʠ ʬʣʝʢʩʽʪʘʥʢʠ, ʪʘʢʦʞ ʥʘʧʦʚʥʝʥʽ ʦʣʽʻʶ [4]. ʎʝ ʩʧʨʠʷʻ 

ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘʣʠʚʥʠʭ ʚʘʥʪʘʞʽʚ ʽ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʽʜʚʠʱʫʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʇʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʘʥʪʘʞʫ ʚ ʢʦʥʪʝʡʥʝʨʽ ʽʩʥʫʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢʠʭ ʷʢ ʤʦʨʩʴʢʠʡ, 

ʩʫʭʦʧʫʪʥʠʡ ʽ ʧʦʚʽʪʨʷʥʠʡ. ʈʦʟʰʠʨʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʚʘʥʪʘʞʽʚ, ʷʢʽ ʤʦʞʥʘ 

ʧʝʨʝʚʦʟʠʪʠ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, ʻ ʧʦʩʪʽʡʥʠʤ ʧʨʦʮʝʩʦʤ. ʅʘʡʙʽʣʴʰʠʡ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ 

ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɺʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʣʦʛʽʩʪʠʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʧʝʨʝʚʝʟʝʥʥʽ ʚʽʜʽʛʨʘʻ ʝʬʝʢʪʠʚʥʘ ʢʦʤʫʥʽʢʘʮʽʷ. ʋ ʛʘʣʫʟʽ ʢʦʥʪʝʡʥʝʨʥʠʭ ʪʘ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚʘʞʣʠʚʦʶ ʤʝʪʦʶ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʊʘʢ, ʽʥʪʝʛʨʘʮʽʷ ʚ ʻʜʠʥʫ ʮʠʬʨʦʚʫ ʣʦʛʽʩʪʠʯʥʫ ʩʠʩʪʝʤʫ ʜʦʧʦʤʘʛʘʻ 

ʩʧʨʦʩʪʠʪʠ ʦʙʽʛ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ 

ʧʝʨʝʚʝʟʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʘʥʪʘʞʽʚ [1]. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʝʢʩʧʦʨʪʫ ʦʣʽʾ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʨʝʙʠ ʚ ʢʦʥʪʝʡʥʝʨʥʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ ʚ ʋʢʨʘʾʥʽ, ʧʦʩʪʘʻ ʚʠʤʦʛʘ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ, ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʫ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʫ 

ʜʦʩʪʘʚʢʫ ʪʦʚʘʨʽʚ ʪʘ ʨʦʟʨʦʙʠʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʛʘʣʫʟʽ 

ʢʦʥʪʝʡʥʝʨʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. 

ʆʪʞʝ, ʧʝʨʝʚʝʟʝʥʥʷ ʩʦʥʷʰʥʠʢʦʚʦʾ, ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʚʽʪʦʚʽʡ 

ʝʢʦʥʦʤʽʮʽ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʧʦʩʪʘʚʢʠ ʧʨʦʜʫʢʪʫ ʚʘʞʣʠʚʦʶ ʻ ʝʬʝʢʪʠʚʥʘ 

ʣʦʛʽʩʪʠʢʘ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʇʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʚʯʘʪʠʤʫʪʴʩʷ ʜʘʣʽ. 
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ʆʎɯʅʂɸ ɿʄɯʅʀ ʇɸʈɸʄɽʊʈɯɺ ʇɯɼɺɯʉʂʀ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ɿɸʉʆɹʋ 

ɺ ʇʈʆʎɽʉɯ ɽʂʉʇʃʋɸʊɸʎɯɰ 

 

ʅʘʟʘʨʦʚ ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɯʚʘʥʯʝʥʢʦ ɭʚʛʝʥ ɯʚʘʥʦʚʠʯ, 

ʉʝʤʯʝʥʢʦ ɺʽʪʘʣʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʏʝʨʝʜʥʠʢ ʄʠʭʘʡʣʦ ɻʨʠʛʦʨʦʚʠʯ, 

ʩʪʫʜʝʥʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʦʮʽʥʢʦʶ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʧʽʜʚʽʩʢʠ ʢʦʣʽʩ ʧʝʨʝʜʥʴʦʾ ʦʩʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʯʘʩʥʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʟʘʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʪʘ ʢʽʥʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʝʡ 

ʧʦʜʚʽʡʥʦʛʦ ɸ-ʚʠʜʥʦʛʦ ʚʘʞʝʣʷ ʧʽʜʚʽʩʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʚʥʦʩʠʪʴ ʩʚʽʡ ʩʧʝʮʠʬʽʯʥʠʡ ʚʢʣʘʜ ʥʘ ʦʮʽʥʢʫ ʟʤʽʥʠ ʢʫʪʽʚ ʢʨʝʥʫ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʘʻ ʥʘ ʙʝʟʧʝʢʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʧʽʜʚʽʩʢʘ, ɸ-ʚʠʜʥʠʡ ʚʘʞʽʣʴ ʧʽʜʚʽʩʢʠ, 

ʢʫʪ ʢʨʝʥʫ. 

 

ɺʩʪʫʧ. ɼʠʥʘʤʽʢʘ ʨʦʟʛʦʥʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʚʘʞʣʠʚʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʽ ʙʝʟʧʝʯʥʦʛʦ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ [1]. ɺʦʥʘ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ 

ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ, ʚ ʷʢʠʭ ʢʫʟʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʟʘʟʥʘʻ ʜʠʬʝʨʝʥʪʫ, ʢʨʝʥʫ ʪʘ ʧʦʚʦʨʦʪʫ ʥʘʚʢʦʣʦ ʧʝʚʥʠʭ 

ʦʩʝʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʮʝʥʪʨʘ ʚʘʛʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʧʣʠʚ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʚʽʩʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʧʽʜ ʯʘʩ 

ʨʦʟʛʦʥʫ ʽ ʛʘʣʴʤʫʚʘʥʥʷ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʢʘ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʚʽʩʢʠ ʩʫʯʘʩʥʠʭ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʩʪʘʪʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣʠ ʟʘʢʦʨʜʦʥʥʠʭ 

ʧʫʙʣʽʢʘʮʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʷʛʥʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʽʜʦʤʦ [2, 3], ʱʦ ʟʤʽʥʘ 

ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʚʽʩʢʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʦʮʝʩʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʨʫʭʫ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʂʫʟʦʚ ʻ ʙʘʟʦʚʦʶ ʯʘʩʪʠʥʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʽ ʟʤʽʥʘ 

ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʚʽʩʢʠ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʛʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘ 

ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʇʝʨʝʰʢʦʜʠ ʥʘ ʜʦʨʦʟʽ ʟʘʚʞʜʠ ʧʨʦʪʠʜʽʶʪʴ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʨʫʭʫ ʢʦʣʽʩ.  

ʂʦʣʠ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʧʝʨʝʾʞʜʞʘʻ ʯʝʨʝʟ ʥʝʨʽʚʥʽʩʪʴ, ʧʝʨʰʦʶ ʜʽʻʶ ʻ 

ʩʠʣʘ, ʷʢʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʽʜʩʫʥʫʪʠ ʢʦʣʝʩʦ ʥʘʟʘʜ ʚʽʜʥʦʩʥʦ ʨʝʰʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʡʦʤʥʘ ʩʠʣʘ ʤʘʻ ʧʦʟʜʦʚʞʥʶ ʩʢʣʘʜʦʚʫ, ʷʢʘ ʙʫʜʝ 

ʚʽʜʯʫʚʘʪʠʩʷ ʚʩʝʨʝʜʠʥʽ ʘʚʪʦʤʦʙʽʣʷ, ʷʢʱʦ ʩʠʩʪʝʤʘ ʧʽʜʚʽʩʢʠ ʥʝ ʤʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʞʦʨʩʪʢʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʙʫʚʘʶʪʴ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʩʠʣʠ 

ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʘʣʴʥʫ. 

ʇʨʦʪʝ, ʚʽʩʴ ʢʨʝʥʫ (ʤʠʪʪʻʚʘ ʣʽʥʽʷ, ʥʘʚʢʦʣʦ ʷʢʦʾ ʨʫʭʘʻʪʴʩʷ ʢʫʟʦʚ 

ʘʚʪʦʤʦʙʽʣʷ) ʪʘʢʦʞ ʟʤʽʥʶʻ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ. 

ɺʽʜʦʤʦ, ʱʦ ʚʽʩʴ ʢʨʝʥʫ, ʥʘʚʢʦʣʦ ʷʢʦʾ ʨʫʭʘʻʪʴʩʷ ʢʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ, 

ʟʥʘʭʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʟ'ʻʜʥʘʥʥʷ ʮʝʥʪʨʽʚ ʢʨʝʥʫ ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʧʽʜʚʽʩʦʢ 

ʘʚʪʦʤʦʙʽʣʷ.  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʠ ʫʷʚʥʦ ʨʦʟʨʽʟʘʻʤʦ ʘʚʪʦʤʦʙʽʣʴ ʚʧʦʧʝʨʝʢ ʧʦ ʤʽʩʮʶ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʥʪʨʘ ʤʘʩ, ʱʦʙ ʨʦʟ'ʻʜʥʘʪʠ ʧʝʨʝʜʥʶ ʽ ʟʘʜʥʶ ʯʘʩʪʠʥʠ ʘʚʪʦʤʦʙʽʣʷ. 

ʊʦʜʽ ʮʝʥʪʨ ʢʨʝʥʫ ʧʝʨʝʜʥʴʦʾ ʘʙʦ ʟʘʜʥʴʦʾ ʧʽʜʚʽʩʢʠ ʻ ʤʠʪʪʻʚʠʤ ʮʝʥʪʨʦʤ ʦʙʝʨʪʘʥʥʷ 

ʢʫʟʦʚʘ ʚʽʜʥʦʩʥʦ ʟʝʤʣʽ. 

ʂʽʥʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʥʘʧʨʠʢʣʘʜ, ʧʦʜʚʽʡʥʦʛʦ ɸ-ʚʠʜʥʦʛʦ ʚʘʞʝʣʷ ʧʽʜʚʽʩʢʠ 

ʜʣʷ ʧʝʨʝʜʥʴʦʛʦ ʣʽʚʦʛʦ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.  

ʅʘ ʨʠʩ. 1, ʘ ʮʝʥʪʨ ʢʨʝʥʫ ʧʽʜʚʽʩʢʠ ʻ ʚʥʫʪʨʽʰʥʽʤ, ʘ ʥʘ ʨʠʩ. 1, ʙ - ʟʦʚʥʽʰʥʽʤ.  
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ʈʠʩ. 1. ʂʽʥʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʜʚʽʡʥʦʛʦ ɸ-ʧʦʜʽʙʥʦʛʦ ʚʘʞʝʣʷ ʧʽʜʚʽʩʢʠ 

 

ɺʥʫʪʨʽʰʥʽʡ ʮʝʥʪʨ ʢʨʝʥʫ ʧʽʜʚʽʩʢʠ ʩʧʨʷʤʦʚʘʥʠʡ ʜʦ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ, ʚ 

ʪʦʡ ʯʘʩ ʷʢ ʟʦʚʥʽʰʥʽʡ ʮʝʥʪʨ ʢʨʝʥʫ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ. 

ʎʝʥʪʨ ʢʨʝʥʫ ʧʽʜʚʽʩʢʠ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘʜ ʘʙʦ ʧʽʜ ʜʦʨʦʞʥʽʤ ʧʦʢʨʠʪʪʷʤ.  

ʂʦʣʠ ʢʦʣʝʩʦ ʨʫʭʘʻʪʴʩʷ ʚʛʦʨʫ ʽ ʚʥʠʟ ʚʽʜʥʦʩʥʦ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʧʽʜʚʽʩʢʠ, ʢʦʣʝʩʦ ʤʘʻ ʨʽʟʥʽ ʢʫʪʠ ʢʨʝʥʫ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʂʽʥʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʜʚʽʡʥʦʛʦ ɸ-ʚʠʜʥʦʛʦ ʧʽʜʚʽʩʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

 

ʗʢ ʚʠʜʥʦ, ʤʝʭʘʥʽʟʤ (ʨʠʩ. 3) ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʯʦʪʠʨʴʦʭʚʘʞʽʣʴʥʽʡ ʧʽʜʚʽʩʮʽ ʟ 
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ʦʧʦʨʥʦʶ ʣʘʥʢʦʶ ʚ ʷʢʦʩʪʽ ʰʘʩʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʂʦʣʝʩʦ ʟʘʚʞʜʠ 

ʧʨʠʢʨʽʧʣʝʥʝ ʜʦ ʪʦʯʢʠ ʟʯʝʧʣʝʥʥʷ C ʤʝʭʘʥʽʟʤʫ.  

ʅʝʭʘʡ ʚʽʟʴʤʝʤʦ ʣʦʢʘʣʴʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʧʽʜʚʽʩʢʠ (X, Y) ʟ ʚʽʩʩʶ X, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʟʝʤʥʫ ʣʘʥʢʫ MN.  

ɺʽʩʴ ʍ ʫʪʚʦʨʶʻ ʟ ʚʝʨʪʠʢʘʣʣʶ ʧʦʩʪʽʡʥʠʡ ʢʫʪ ɗ0.  

ʄʝʭʘʥʽʟʤ ʧʽʜʚʽʩʢʠ ʤʘʻ ʜʦʚʞʠʥʫ ʘ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʚʘʞʝʣʷ, b ʜʣʷ ʟʯʽʧʥʦʾ 

ʣʘʥʢʠ, c ʜʣʷ ʥʠʞʥʴʦʛʦ ʚʘʞʝʣʷ ʽ d ʜʣʷ ʥʘʟʝʤʥʦʾ ʣʘʥʢʠ.  

ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʽʜʚʽʩʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʪʘʤʠ ɗ2, ɗ3 ʽ ɗ4, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ ʚʽʜ 

ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʦʩʽ ʍ.  

ʂʦʣʠ ʧʽʜʚʽʩʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʽ ʨʽʚʥʦʚʘʛʠ (ʩʧʦʢʦʶ), ʥʝʭʘʡ ʣʘʥʢʠ 

ʧʦʜʚʽʡʥʦʾ ɸ-ʧʦʜʽʙʥʦʾ ʧʽʜʚʽʩʢʠ ʫʪʚʦʨʶʶʪʴ ʧʦʯʘʪʢʦʚʽ ʢʫʪʠ ɗ20, ɗ30 ʽ ɗ40 ʟ ʚʽʩʩʶ X. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʢʨʝʥʫ ʧʨʠ ʢʦʣʠʚʘʥʥʷʭ ʢʦʣʝʩʘ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʟʤʽʥʫ ʢʫʪʘ ʟʯʝʧʣʝʥʥʷ ɗ3, ʷʢ ʬʫʥʢʮʽʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ Z ʪʦʯʢʠ 

ʟʯʝʧʣʝʥʥʷ C. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ɗ2, ʷʢ ʧʘʨʘʤʝʪʨ, ʤʠ ʤʦʞʝʤʦ ʟʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ (XC, YC) 

ʪʦʯʢʠ ʟʯʝʧʣʝʥʥʷ C ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʧʽʜʚʽʩʫ (X, Y) ʫ ʚʠʛʣʷʜʽ 

 

ὢ ὥÃÏÓ— ὩÃÏÓὴ ή  ‌,     (1) 

 

ὣ ὥÓÉÎ— ὩÓÉÎὴ ή ‌,     (2) 

 

ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʨʽʚʥʷʥʥʷʭ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʷʢ 

 

ή  ÔÁÎ
  

 
, 

 

ὴ  ÔÁÎ
 

, 

 

Ὢ  ὥ Ὠ ςὥὨÃÏÓ—. 
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ɺʝʢʪʦʨ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʉ ʟʚ'ʷʟʢʫ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ, ʷʢ 

 

ό ὼ Ƕώ Ƕ,       (3) 

 

ʘ ʦʜʠʥʠʯʥʠʡ ʚʝʢʪʦʨ ʫ ʥʘʧʨʷʤʢʫ z 

 

ό ÃÏÓ—ǶÓÉÎ— Ƕ.     (4) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʽʱʝʥʥʷ z ʟʘ ʦʩʷʤʠ XC ʪʘ YC ʜʦʨʽʚʥʶʻ 

 

ᾀ ό ό ὼÃÏÓ— ώÓÉÎ—.     (5) 

 

ʇʦʯʘʪʢʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʟʚ'ʷʟʢʫ C ʚʠʟʥʘʯʘʶʪʴʩʷ 

 

ὼ ὥÃÏÓ— ὩÃÏÓὴ ή ‌,     (6) 

 

ώ ὥÓÉÎ— ὩÓÉÎὴ ή ‌.     (7) 

 

ʆʪʞʝ, ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʢʦʣʝʩʘ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ 

Ὤ ᾀ ᾀ.       (8) 

 

ʇʦʯʘʪʢʦʚʠʡ ʢʫʪ ʟʯʽʧʥʦʾ ʣʘʥʢʠ ʟ ʚʝʨʪʠʢʘʣʣʶ ʩʪʘʥʦʚʠʪʴ ɗ0-ɗ30.  

ʆʪʞʝ, ʢʫʪ ʢʨʝʥʫ ʢʦʣʝʩʘ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

 

‎ — — — — — —.    (9) 

 

ɯʟ ʩʭʝʤʠ (ʜʠʚ. ʨʠʩ. 3) ʢʫʪ ʥʘʭʠʣʫ ʪʷʛʠ ʜʦ ʥʘʧʨʷʤʢʫ ʍ ʜʦʨʽʚʥʶʻ 

— ςÔÁÎ
Ѝᴜ

,     (10) 
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ʜʝ ʧʘʨʘʤʝʪʨʠ D, E, F ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʟʘʣʝʞʥʦʩʪʷʤʠ 

 

Ὀ ὐ ὐ ρ ὐ ÃÏÓ—, 

Ὁ ςÓÉÎ—, 

Ὂ ὐ ὐ ρ ὐ ÃÏÓ—. 

 

ʆʪʞʝ, ʦʜʝʨʞʠʤʦ 

ὐ ,       (11) 

 

ὐ ,       (12) 

 

ὐ ,       (13) 

 

ὐ ,       (14) 

 

ὐ .       (15) 

ʇʽʜʩʪʘʚʠʚʰʠ (10) ʫ (9), ʘ ʧʦʪʽʤ ʚʠʢʣʶʯʠʚʰʠ ɗ2 ʤʽʞ (10) ʽ (5), ʦʪʨʠʤʘʻʤʦ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʦʣʝʩʘ z, ʽ ʢʫʪʦʤ ʢʨʝʥʫ ɔ, ʛʨʘʬʽʯʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʷʢʠʭ ʧʦʢʘʞʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʧʽʜʚʽʩʢʠ Ford (ʨʠʩ. 3). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʧʦʜʚʽʡʥʫ ʧʽʜʚʽʩʢʫ MacPherson 

ʘʚʪʦʤʦʙʽʣʷ Ford, ʩʭʝʤʘ ʷʢʦʾ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2, ʱʦ ʤʘʻ ʨʦʟʤʽʨʠ ʝʢʚʽʚʘʣʝʥʪʥʦʾ 

ʢʽʥʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ: Á  ςςτ ̍ ,̍ Â  ςςρ ̍ ,̍ Ã  ςχσ ̍ ,̍ Ä  ρχτ ̍ ,̍ 

—  ςτȟσЈ. 

ʊʦʯʢʘ ʟ'ʻʜʥʘʥʥʷ ʉ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ Ὡ ρτψ ̍ ,̍ ɻ  υτȟψЈ. 

ʗʢʱʦ ʢʫʪ ɗ2 ʫ ʧʦʣʦʞʝʥʥʽ ʩʧʦʢʦʶ ʩʪʘʥʦʚʠʪʴ —   ρςρȟυЈ, ʪʦ ʧʦʯʘʪʢʦʚʽ 

ʢʫʪʠ ʽʥʰʠʭ ʣʘʥʦʢ ʜʦʨʽʚʥʶʶʪʴ —   ρψȟσφЈ, —   ρπχȟσςЈ. 

ʋ ʧʦʣʦʞʝʥʥʽ ʩʧʦʢʦʶ ʪʦʯʢʘ ʟ'ʻʜʥʘʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ: 

ὢ   ςςχȟσ ̍ ,̍ ὣ   ωςȟσ ̍ ,̍ ὤ  ρφωȟς ̍ .̍ 
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ʈʠʩ. 3. ʊʝʦʨʝʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ h ʚʽʜ ʢʫʪʘ ʢʨʝʥʫ ɔ 

 

ɼʣʷ ʮʴʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʽʜʚʽʩʢʠ ʢʦʣʝʩʦ ʥʘʙʫʚʘʻ ʜʦʜʘʪʥʦʛʦ ʢʨʝʥʫ, ʢʦʣʠ 

ʢʦʣʝʩʦ ʨʫʭʘʻʪʴʩʷ ʚʛʦʨʫ, ʽ ʚʽʜ'ʻʤʥʦʛʦ ʢʨʝʥʫ, ʢʦʣʠ ʚʦʥʦ ʨʫʭʘʻʪʴʩʷ ʚʥʠʟ.  

ʆʪʞʝ, ʤʝʭʘʥʽʟʤ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 3, ʢʦʣʠ ʢʦʣʝʩʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʽ 

ʩʧʦʢʦʶ, ʤʘʻ ʜʦʜʘʪʥʝ ʘʙʦ ʚʽʜ'ʻʤʥʝ ʟʤʽʱʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʆʜʝʨʞʘʥʦ ʟʘʣʝʞʥʽʩʪʴ (5) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʫ 

ʢʦʣʝʩʘ ʜʣʷ ʧʦʜʚʽʡʥʦʾ ɸ-ʚʠʜʥʦʾ ʧʽʜʚʽʩʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʫʪʘ ʢʨʝʥʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʷ Ford ʟ ʧʦʜʚʽʡʥʦʶ ʥʝʟʘʣʝʞʥʦʶ ʧʽʜʚʽʩʢʦʶ 

ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʢʫʪʘ ʢʨʝʥʫ ʫ ʤʝʞʘʭ -7,2
0
 ʜʦ 5,2

0
 ʟʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʢʦʣʝʩʘ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ -80 ʤʤ ʜʦ 80 ʤʤ.  
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ɺʀɿʅɸʏɽʅʅʗ ʂʆɽʌɯʎɯɭʅʊʋ ʊɽʇʃʆʇɽʈɽɼɸʏɯ ʄɯɾ ɻʈɸʅʋʃɸʄʀ 

ʊɸ ʇʆɺɯʊʈʗʄ ʇʈʀ ʄʆɼɽʈʅɯɿɸʎɯɰ ɻʈɸʅʋʃʗʎɯʁʅʆɰ ɹɸʐʊʀ ʅɸ 

ʆʉʅʆɺɯ ʇʈʆʄʀʉʃʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

ʅʽʯʚʦʣʦʜʽʥ ʂʦʩʪʷʥʪʠʥ ɺʘʩʠʣʴʦʚʠʯ 

ɸʩʧʽʨʘʥʪ 

ʉʢʣʘʙʽʥʩʴʢʠʡ ɺʩʝʚʦʣʦʜ ɯʚʘʥʦʚʠʯ 

ʇʨʦʬʝʩʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʘʜʯʽ ʚ ʢʦʥʪʝʢʩʪʽ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʛʨʘʥʫʣʘʤʠ ʪʘ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʚ ʧʨʦʤʠʩʣʦʚʽʡ ʛʨʘʥʫʣʷʮʽʡʥʽʡ ʙʘʰʪʽ. 

ʆʩʢʽʣʴʢʠ ʢʦʞʥʘ ʛʨʘʥʫʣʷʮʽʡʥʘ ʙʘʰʪʘ, ʚʠʛʦʪʦʚʣʝʥʘ ʨʽʟʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʤʘʻ ʫʥʽʢʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʤʽʨʠ, 

ʩʠʩʪʝʤʫ ʧʦʜʘʯʽ ʪʘ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʛʨʘʥʫʣ ʚʩʝʨʝʜʠʥʽ ʙʘʰʪʠ, 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʙʘʰʪ, ʮʝ ʥʝʜʚʦʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ. ɯ ʭʦʯʘ ʽʩʥʫʶʪʴ ʟʘʛʘʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʦʧʠʩʫʶʪʴ 

ʮʝʡ ʧʨʦʮʝʩ, ʪʦʯʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʧʣʦʦʙʤʽʥʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʫʥʽʢʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.ʅʘ ʧʨʘʢʪʠʮʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʩʪʘʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʽ ʯʘʩʪʦ ʥʘʚʽʪʴ ʥʝʜʦʩʷʞʥʠʤ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʪʝʧʣʦʦʙʤʽʥʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʬʘʢʪʦʨʽʚ 

ʘʙʦ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʪʦʯʥʦ ʚʠʤʽʨʷʥʽ, ʘʙʦ ʾʭ ʚʘʞʢʦ ʚʨʘʭʫʚʘʪʠ ʚ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʷʭ. ʆʪʞʝ, ʚʨʘʭʫʚʘʥʥʷ ʫʩʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ. ʇʨʦʚʝʜʝʥʽ ʯʠʩʝʣʴʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʧʨʦʚʝʜʝʥʦ 

ʣʘʙʦʨʘʪʦʨʥʽ ʘʥʘʣʽʟʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʪʘʢʦʞ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ʛʨʘʥʫʣ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʠ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦ ʜʘʥʠʤ ʧʨʦʤʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟ ʩʢʣʘʜʫ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʊʘʢʽ ʜʘʥʽ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʨʘʭʫʚʘʪʠ ʥʘ ʧʝʨʝʭʽʜ ʥʘ 
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ʤʦʜʝʨʥʽʟʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʞ ʟʙʽʣʴʰʝʥʥʷ ʷʢʦʩʪʽ ʽ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʛʨʘʥʫʣʷʮʽʡʥʘ ʙʘʰʪʘ, 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʛʨʘʥʫʣʷʪʦʨ. 

 

ɺʩʪʫʧ 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʧʦʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʨʦʩʪʘʥʥʷʤ 

ʧʦʧʠʪʫ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ [1]. ʊʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ 

ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʶ ʚʠʤʘʛʘʻ ʪʘʢʦʞ ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, 

ʱʦ ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ ʘʙʦ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʧʦ 

ʚʠʨʦʙʥʠʮʪʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘʙʦ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚ, 

ʷʢʽ ʻ ʫ ʥʘʷʚʥʦʩʪʽ, ʪʘ ʧʨʠʣʘʰʪʫʚʘʥʥʷ ʾʭ ʜʦ ʚʠʧʫʩʢʫ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʛʨʘʥʫʣʷʮʽʡʥʠʭ ʙʘʰʪʘʭ, ʱʦ ʚʞʝ ʧʦʙʫʜʦʚʘʥʽ. 

ɹʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʛʨʘʥʫʣʷʮʽʡʥʠʭ ʙʘʰʪ ʻ ʜʦʩʠʪʴ ʜʦʨʦʛʦʶ ʩʧʨʘʚʦʶ ʪʦʤʫ 

ʙʽʣʴʰʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʽʜʝ ʧʦ ʰʣʷʭʫ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʛʨʘʥʫʣʷʮʽʡʥʠʭ ʙʘʰʪ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʣʘʚʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ 

ʛʨʘʥʫʣʷʪʦʨ, ʽ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʚʝʩʪʠ ʛʨʘʥʫʣʷʮʽʡʥʫ 

ʙʘʰʪʫ ʥʘ ʨʦʙʦʪʫ ʫ ʥʦʚʠʭ ʫʤʦʚʘʭ ʟʽ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦ 

ʧʣʘʚʫ, ʪʨʝʙʘ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʽ ʨʦʟʨʘʭʫʥʢʠ ʷʢ ʥʦʚʠʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ, ʪʘʢ ʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʟʙʽʣʴʰʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʪʦʢʫ 

ʛʨʘʥʫʣ ʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ. ʊʘʢʽ ʥʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʪʨʝʙʫʶʪʴ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʟʥʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʘ, ʱʦ ʪʨʝʙʘ ʚʽʜʚʝʩʪʠ ʚʽʜ ʧʦʪʦʢʫ ʛʨʘʥʫʣ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʫʤʦʚ ʾʭ ʷʢʽʩʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʱʦ ʻ ʜʦʩʠʪʴ ʧʨʦʩʪʠʤ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʧʨʦʮʝʩʦʤ, 

ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ ʷʢ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʙʘʰʪʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘʢ ʽ ʥʘ ʬʽʟʠʢʦ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʧʣʘʚʫ ʽ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʩʠʪʴ 

ʚʠʟʥʘʯʝʥʠʤ. 

ɸʣʝ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʨʦʟʨʘʭʫʚʘʪʠ ʯʠʩʝʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʘ, ʱʦ ʙʫʜʝ ʧʝʨʝʜʘʚʘʪʠʩʷ ʜʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʽ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ ʧʦʚʽʪʨʷ, 
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ʱʦ ʧʦʪʨʽʙʥʦ ʧʦʜʘʚʘʪʠ ʫ ʛʨʘʥʫʣʷʮʽʡʥʫ ʙʘʰʪʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʙʘʰʪʠ ʟ ʟʘʜʘʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. ʎʝʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʧʦʢʘʟʥʠʢ 

ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʚʝʜʝʥʥʷ ʟʘʚʝʨʰʝʥʦʛʦ ʧʨʦʮʝʩʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʤʽʮʥʦʩʪʽ ʛʨʘʥʫʣ. ʋ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ [2] ʻ ʨʽʟʥʝ 

ʙʘʯʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʤʽʞ ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ 

ʪʘ ʛʨʘʥʫʣʘʤʠ, ʘʣʝ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʤʘʪʝʤʘʪʠʯʥʽ ʨʽʚʥʷʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʮʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ ʨʝʞʠʤʽʚ 

ʦʙʪʽʢʘʥʥʷ ʛʨʘʥʫʣʠ ʧʦʚʽʪʨʷʤ (ʟʥʘʥʥʷ ʢʨʠʪʝʨʽʶ ʈʝʡʥʦʣʴʜʩʘ), ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʷʭ ʤʘʪʝʨʽʘʣʫ ʛʨʘʥʫʣʠ, ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ, ʪʠʩʢʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʱʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʤʽʞ ʧʦʚʽʪʨʷʤ ʪʘ 

ʩʬʝʨʠʯʥʦʶ ʛʨʘʥʫʣʦʶ ʻ ʚʠʨʘʟ 

ὑ      (1) 

ʜʝ ‌  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʧʦʚʽʪʨʷ; Ὑ  - ʨʘʜʽʫʩ ʛʨʘʥʫʣʠ (ʢʨʘʧʣʽ); 

‗  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʛʨʘʥʫʣʠ (ʫ ʧʨʠʢʣʘʜʽ ʧʦʟʥʘʯʝʥʦ ʜʣʷ 

ʢʘʨʙʘʤʽʜʫ), ʜʣʷ ʯʦʛʦ ʪʨʝʙʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʈʝʡʥʦʣʴʜʩʘ (ὙὩ
  

 ʪʘ 

ʢʨʠʪʝʨʽʾ ʇʨʘʥʜʪʣʷ ʽ ʅʫʩʝʣʴʪʘ ʽ ʧʦʪʽʤ ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ 

ʧʦʚʽʪʨʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʛʨʘʥʫʣʶʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʘʤ ʘʙʦ ʽʥʰʠʤ ʚʠʤʦʛʘʤ, ʷʢʽ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʢʦʞʥʘ 

ʛʨʘʥʫʣʷʮʽʡʥʘ ʙʘʰʪʘ ʤʘʻ ʩʚʦʾ ʛʝʦʤʝʪʨʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʧʽʜʚʦʜʠ ʪʘ ʚʽʜʚʦʜʠ ʧʦʚʽʪʨʷ, ʨʽʟʥʠʡ ʨʦʟʧʦʜʽʣ ʛʨʘʥʫʣ ʧʦ ʧʝʨʝʪʠʥʫ ʙʘʰʪʠ, ʨʽʟʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʣʘʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʱʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʧʣʘʚʫ ʪʘ ʛʨʘʥʫʣ. ɺʩʝ ʮʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʘʢʪʦʨʽʚ ʨʽʟʥʠʭ ʪʘ 

ʪʨʘʻʢʪʦʨʽʾ ʾʾ ʨʫʭʫ (ʨʠʩ. 2.), ʛʨʘʥʫʣʷʮʽʡʥʠʭ ʙʘʰʪ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʚʧʣʠʚʘʻ ʥʘ ʨʝʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʦʙʤʽʥʫ. ɯ ʮʝ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʠʡ 

ʧʝʨʝʣʽʢ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ.  

ʊʦʤʫ ʤʘʪʝʤʘʪʠʯʥʽ ʬʦʨʤʫʣʠ, ʱʦ ʧʨʠʚʦʜʷʪʴʩʷ ʫ ʨʽʟʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 
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ʜʞʝʨʝʣʘʭ, ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ.  

ʅʘ ʧʨʘʢʪʠʮʽ ʪʘʢʘ ʟʘʜʘʯʘ ʪʝʦʨʝʪʠʯʥʦ ʜʫʞʝ ʫʩʢʣʘʜʥʝʥʘ ʪʘ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʧʽʜʜʘʻʪʴʩʷ ʨʽʰʝʥʥʶ ʫ ʥʘʩʣʽʜʦʢ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʘʢʪʦʨʽʚ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʘʙʦ ʚʨʘʭʫʚʘʪʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʤʽʞ 

ʛʨʘʥʫʣʘʤʠ ʪʘ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʫ ʢʦʥʢʨʝʪʥʽʡ ʧʨʦʤʠʩʣʦʚʽʡ ʛʨʘʥʫʣʷʮʽʡʥʽʡ ʙʘʰʪʽ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɽʢʩʧʝʨʝʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ɺʠʨʽʰʝʥʥʶ ʮʽʻʾ ʟʘʜʘʯʽ ʙʫʣʠ ʧʨʠʩʚʷʯʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ , ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʢʘʬʝʜʨʽ ʭʽʤʽʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʉʫʤʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ[3]. ɺ ʦʩʥʦʚʫ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʙʘʛʘʪʠʡ 

ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ, ʷʢʠʡ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʘʮʽʚʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ʧʽʜ ʯʘʩ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʢʘʬʝʜʨʽ ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʝʨʪʦʚʠʭ ʚʽʙʨʘʮʽʡʥʠʭ 

(ʆɺɻ) ʛʨʘʥʫʣʷʪʦʨʽʚ ʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ.  

ʅʘ ʦʩʥʦʚʽ ʯʠʩʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʙʦʪʠ ʛʨʘʥʫʣʷʮʽʡʥʠʭ ʙʘʰʪ ʪʘ ʚʠʚʯʝʥʥʶ 

ʧʨʦʪʦʢʦʣʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ, ʱʦ ʧʝʨʽʦʜʠʯʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʣʘʙʦʨʘʪʦʨʽʷʤʠ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʙʘʰʪʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʙʫʣʦ ʟʽʙʨʘʥʦ ʯʠʩʝʣʴʥʽʡ ʤʘʪʝʨʽʘʣ 

ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʩʦʙʦʶ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʛʨʘʥʫʣʷʮʽʡʥʠʡ ʩʢʣʘʜ 

ʧʨʦʜʫʢʪʫ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʧʣʘʚʫ, ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ ʪʘ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʽ 

ʜʦ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʙʘʰʪʠ ʽ ʥʘ ʚʠʭʦʜʽ ʟ ʥʝʾ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʫ 

ʛʨʘʥʫʣʷʪʦʨ, ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʘʥʫʣ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʙʘʰʪʠ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʟ ʭʦʣʦʜʥʠʤ ʪʝʧʣʦʥʦʩʽʻʤ (ʧʦʚʽʪʨʷʤ), ʜʝ ʛʨʘʥʫʣʠ ʚʞʝ 

ʧʦʚʥʽʩʪʶ ʦʭʦʣʦʣʠ ʪʘ ʩʬʦʨʤʫʚʘʣʠʩʷ. 

ʊʘʢʦʞ, ʚʠʭʦʜʷʯʠ ʟ ʙʣʠʟʴʢʦʛʦ ʜʦ ʤʦʥʦʜʠʩʧʝʨʩʥʦʛʦ ʩʢʣʘʜʫ ʛʨʘʥʫʣ, ʱʦ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʆɺɻ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʷʢʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʤʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʪʦʤʫ ʻ 

ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʦʶ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʨʦʙʦʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʆɺɻ.  

ɺ ʦʩʥʦʚʫ ʘʣʛʦʨʠʪʤʫ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʜʘʥʽ ʧʨʦʤʠʩʣʦʚʠʭ 
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ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʧʝʨʝʜʥʽʭ, ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʙʘʰʪʠ, ʜʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʽʥʪʝʨʚʘʣʠ ʦʪʨʠʤʘʥʠʭ ʨʦʟʤʽʨʽʚ ʛʨʘʥʫʣ, ʟ 

ʚʽʜʩʦʪʢʦʚʠʤ ʾʭ ʟʥʘʯʝʥʥʷʤ ʜʦ ʚʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʫ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʫ ʛʨʘʥʫʣʷʪʦʨ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʘʥʫʣ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʨʘʥʫʣʷʮʽʡʥʦʾ 

ʙʘʰʪʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʫ ʙʘʰʪʫ ʥʘ ʚʭʦʜʽ ʪʘ ʥʘ ʚʠʭʦʜʽ ʟ 

ʙʘʰʪʠ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʘʰʪʠ ʧʦ ʧʣʘʚʫ ʪʘ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ. ʇʦ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʨʝʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ çQè, ɦ ʦ ʦʪʨʠʤʘʣʦ ʧʦʚʽʪʨʷ ʚʽʜ ʛʨʘʥʫʣ.  

ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʨʘʥʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʧʨʦʜʫʢʪʫ, ʱʦ 

ʦʪʨʠʤʫʻʪʴʩʷ ʫ ʙʘʰʪʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʦʪʨʠʤʫʶʪʴ ʟʥʘʯʝʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʽʥʪʝʨʚʘʣʽʚ ʛʨʘʥʫʣ. ʊʦʤʫ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʮʽʣʴʥʦ ʧʨʠʚʝʩʪʠ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʽʚ ʛʨʘʥʫʣ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

Ὠ Ȣ
В Ὠ

ὔ.     (2) 

ʜʝ Ὠ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʫ ʛʨʘʥʫʣ ʫ ʢʦʞʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚʠʟʥʘʯʝʥʥʷ 

ʛʨʘʥʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʫ ʧʨʦʪʦʢʦʣʽ ʜʦʩʣʽʜʞʝʥʴ; ὔ ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʽʥʪʝʨʚʘʣʽʚ. 

ɼʘʣʽ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʛʨʘʥʫʣʠ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʫ ʛʨʘʥʫʣʷʮʽʡʥʽʡ ʙʘʰʪʽ. ʎʝ ʤʦʞʥʘ 

ʚʠʨʘʭʫʚʘʪʠ ʰʚʠʜʢʦʩʪʽ ʛʨʘʥʫʣ (ʨʠʩ.1) ʟ ʯʠʩʝʣʴʥʠʭ ʨʽʰʝʥʴ ʜʠʬʝʨʝʥʮʽʡʥʠʭ 

ʨʽʚʥʷʥʴ ʨʫʭʫ ʛʨʘʥʫʣʠ [3] ʧʦ ʷʢʽʡ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩ, ʯʝʨʝʟ ʷʢʠʡ ʛʨʘʥʫʣʘ ʜʦʩʷʛʘʻ 

ʥʠʟʫ ʙʘʰʪʠ. ɼʣʷ ʥʘʚʝʜʝʥʦʛʦ ʧʨʠʢʣʘʜʫ ʨʦʟʨʘʭʫʥʢʽʚ ʮʝʡ ʯʘʩ ʧʘʜʽʥʥʷ ʛʨʘʥʫʣʠ 

ʩʪʘʥʦʚʠʪʴ 5,4 ʩʝʢ. 

 

ὡ †
  

 

ὡ † Ὣ
  

 

 ,   (3) 

ʜʝ x ʪʘ y ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʽ ʚʝʨʪʠʢʘʣʴʥʘ ʦʩʽ; Ű ï ʯʘʩ ʨʫʭʫ ʛʨʘʥʫʣʠ; W(Ű) ̔

ʚʽʜʧʦʚʽʜʥʦ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ ʩʢʣʘʜʦʚʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʢʨʘʧʣʽ; ɕ ï ʢʦʝʬʽʮʽʻʥʪ 

ʦʧʦʨʫ ʛʨʘʥʫʣʠ; S ï ʧʣʦʱʘ ʤʠʜʝʣʝʚʦʛʦ ʧʝʨʝʪʠʥʫ ʛʨʘʥʫʣʠ; ɟvozd ï ʱʽʣʴʥʽʩʪʴ 

ʧʦʚʽʪʨʷ; V  ̔ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʽ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ; m ï ʤʘʩʘ ʛʨʘʥʫʣʠ. 
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ʈʠʩ. 2. ɿʤʽʥʘ ʚʝʣʠʯʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʛʨʘʥʫʣ (ʨʦʟʨʘʭʫʥʦʢ ʧʦ ʬ. (3)): Wx ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ; 

Wy ï ʚʝʨʪʠʢʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ;  ï ʯʘʩ ʧʘʜʽʥʥʷ ʛʨʘʥʫʣʠ. 

 

 

 

 

 

 

ʈʠʩ. 3. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʧʘʜʽʥʥʷ ʛʨʘʥʫʣʠ. ʇʨʠʢʣʘʜ ʜʣʷ 

ʛʨʘʥʫʣʠ ʜʽʘʤʝʪʨʦʤ 1,9 ʤʤ ʪʘ ʚʠʩʦʪʦʶ ʙʘʰʪʠ 42 ʤʝʪʨʠ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʧʘʜʽʥʥʷ ʛʨʘʥʫʣ †, ʾʭ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ Ὠ  ʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʧʣʘʚʫ Ὃ , ʫ ʧʨʦʤʠʩʣʦʚʽʡ ʙʘʰʪʽ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ 

ʧʽʜʨʘʭʫʥʢʫ ʧʦʚʝʨʭʥʽ ʪʝʧʣʦʦʙʤʽʥʫ. ɼʣʷ ʮʴʦʛʦ ʧʽʜʨʘʭʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʛʨʘʥʫʣ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʘʜʽʥʥʽ ʪʘ ʢʦʥʪʘʢʪʫʻ ʟ ʭʦʣʦʜʥʠʤ ʧʦʚʽʪʨʷʤ 

ὔ  †
Ȣ 

 Ű,    (4) 

ʘ ʟʥʘʶʯʠ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʦʜʥʽʻʾ ʛʨʘʥʫʣʠ 

Ὓ “Ὠ      (5) 

ʄʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦʚʝʨʭʥʶ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʛʨʘʥʫʣʘʤʠ ʪʘ ʧʦʚʽʪʨʷʤ 

Ὂ Ὓ ὔ
Ȣ   

 
     (6) 

ʽ ʟʥʘʶʯʠ ʨʽʟʥʠʮʶ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʦʚʽʪʨʷ ʥʘ ʚʭʦʜʽ ʚ ʙʘʰʪʫ ʽ ʛʨʘʥʫʣ ʫ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʙʘʰʪʠ ʪʘ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʥʘ ʚʠʭʦʜʽ ʟ ʙʘʰʪʠ ʽ ʧʣʘʚʫ 

ʥʘ ʚʠʭʦʜʽ ʟ ʛʨʘʥʫʣʷʪʦʨʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʽ ʨʫʰʽʡʥʦʾ ʩʠʣʠ ʧʨʦʮʝʩʫ 

ʪʝʧʣʦʦʙʤʽʥʫ ȹʊʩʨ. ʘ ʧʦʪʽʤ ʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʧʣʦʦʙʤʽʥʫ çʂʧʨ.è ʧʦ ʜʘʥʠʤ 
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ʧʨʦʤʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʙʘʰʪʠ ʽ 

ʛʨʘʥʫʣʷʪʦʨʘ. 

ɺʠʩʥʦʚʢʠ 

ʂʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʢʣʶʯʘʚ ʫ ʩʦʙʽ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʙʘʰʪʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʮʪʚ 

ʤ̔ ʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢʠʭ ʷʢ ʘʤʽʘʯʥʘ ʩʝʣʽʪʨʘ ʪʘ ʢʘʨʙʘʤʽʜ, ʘʥʘʣʽʟ ʨʽʟʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʫ 

ʨʝʘʣʴʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʜʦʟʚʦʣʠʚ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦ ʜʘʥʠʤ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʘʥʘʣʽʟʫ ʛʨʘʥʫʣʷʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʧʨʦʜʫʢʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʩʠʪʴ ʥʘʜʽʡʥʽ ʜʘʥʽ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʙʘʰʪʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʨʘʟʽ 

ʡʦʛʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʧʝʨʝʭʦʜʫ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʙʘʰʪʠ ʥʘ ʚʠʧʫʩʢ ʟʙʽʣʴʰʝʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʆʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʙʫʣʦ ʘʧʨʦʙʦʚʘʥʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚ ʥʘ ʟʘʚʦʜʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʙʘʤʽʜʫ (Indian Farmers 

Fertilizer Cooperative (Iffco), ɯʥʜʽʷ), Rustavi Azot LLC (ɻʨʫʟʽʷ), ʆɸʆ çɻʨʦʜʥʦ 

ɸʟʦʪè (ʈʝʩʧʫʙʣʽʢʘ ɹʽʣʦʨʫʩʴ) ʪʘ ʽʥʰʠʭ, ʷʢʠʡ ʧʦʢʘʟʘʚ ʩʝʙʝ ʜʦʩʠʪʴ ʥʘʜʽʡʥʠʤ ʧʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʤʦʞʣʠʚʦʾ ʧʦʪʨʝʙʠ ʫ ʜʦʜʘʪʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʷʢʝ ʧʦʜʘʻʪʴʩʷ 

ʜʦ ʙʘʰʪʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʝʨʪʦʚʠʭ ʚʽʙʨʘʮʽʡʥʠʭ 

ʛʨʘʥʫʣʷʪʦʨʽʚ ʫ ʚʠʧʘʜʢʫ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʧʣʘʚʫ ʫ ʙʘʰʪʽ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʣʘʥʫʻʪʴʩʷ ʜʦ ʚʠʧʫʩʢʫ. 
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ʋɼʂ 614.8 

ʉʇʆʉʆɹʀ ʈʆɿʈɸʍʋʅʂʋ ɺʅʋʊʈɯʐʅʔʆɻʆ ʇʈʆʊʀʇʆɾɽɾʅʆɻʆ 

ɺʆɼʆʇʈʆɺʆɼʋ ɹʋɼɯɺʃɯ ɺʀʈʆɹʅʀʏʆɻʆ ʆɹ'ɭʂʊɸ 

 

ʇʝʪʫʭʦʚʘ ʆʣʝʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʩʪʫʧʥʠʢ ʥʘʯʘʣʴʥʠʢʘ ʢʘʬʝʜʨʠ 

ɹʽʣʘʰ ɭʚʛʝʥʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ɼʦʙʨʠʥʩʴʢʘ ɺʘʣʝʨʽʷ ɭʚʛʝʥʽʾʚʥʘ, 

ɹʻʨʤʘʥʪ ɼʘʨʠʥʘ ʇʝʪʨʽʚʥʘ 

ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʧʦʩʦʙʠ ʨʦʟʨʘʭʫʥʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ (ɺʇɺ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʦʨʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʙʦ ʙʝʟ ʥʠʭ, ʪʘ ʥʘ ʧʨʠʢʣʘʜʽ ʙʫʜʽʚʣʽ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʢʪʘ, 

ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʯʘʩʪʠʥ, ʧʦʢʘʟʘʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʪʠʧʦʞʝʞʥʠʡ ʚʦʜʦʧʨʦʚʽʜ, ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʧʦʞʝʞʥʠʡ ʢʨʘʥ-ʢʦʤʧʣʝʢʪ, ʜʽʘʤʝʪʨ ʧʦʞʝʞʥʦʛʦ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʫ, 

ʜʦʚʞʠʥʘ ʧʦʞʝʞʥʦʛʦ ʨʫʢʘʚʘ.  

 

ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴ ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʻ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ 

ʚʦʜʦʧʨʦʚʦʜʫ (ɺʇɺ), ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ɼɹʅ ɺ 

2.5-64:2012 ɺʥʫʪʨʽʰʥʽʡ ʚʦʜʦʧʨʦʚʽʜ ʪʘ ʢʘʥʘʣʽʟʘʮʽʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʙʫʜʽʚʣʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʥʦʨʤʘʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʤʝʥʽʚ ʜʣʷ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞʽ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʙʫʜʽʚʣʽ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʦʜʠʥ ʩʪʨʫʤʽʥʴ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʞʝʞʥʠʭ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʽʚ (ʇʂʂ), ʾʭ ʨʦʟʤʽʱʝʥʥʷ, 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʝʤʫ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʉʫʯʘʩʥʽ 

ʙʫʜʽʚʣʽ ʥʘʡʯʘʩʪʽʰʝ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʽʟʥʠʭ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʯʘʩʪʠʥ, ʱʦ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʻ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ɺʇɺ ʧʨʠ ʾʭ ʧʨʦʻʢʪʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ 
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ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʩʧʦʩʦʙʽʚ ʨʦʟʨʘʭʫʥʢʫ ɺʇɺ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʙʦ ʙʝʟ ʥʠʭ ʨʦʟʛʣʷʥʫʪʦ ʙʫʜʽʚʣʶ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʢʪʘ, 

ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʧʦʚʝʨʭʦʚʦʾ ʯʘʩʪʠʥʠ ʩʢʣʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʯʦʪʠʨʴʦʭʧʦʚʝʨʭʦʚʦʾ ʯʘʩʪʠʥʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ 

ʦʜʥʦʧʦʚʝʨʭʦʚʦʾ ʯʘʩʪʠʥʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʚʙʫʜʦʚʘʥʠʤʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʦʙʫʪʦʚʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ. 

ɿʘ ʫʤʦʚ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʯʘʩʪʠʥ ʙʫʜʽʚʣʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʧʨʦʪʠʧʦʞʝʞʥʦʶ 

ʩʪʽʥʦʶ ʧʝʨʰʦʛʦ ʪʠʧʫ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ɺʇɺ ʪʘ ʥʦʨʤʘʪʠʚʥʽ ʚʠʪʨʘʪʠ 

ʚʦʜʠ ʧʨʠʡʤʘʶʪʴʩʷ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ [1, c. 16].  

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʦʜʥʦʧʦʚʝʨʭʦʚʦʾ ʩʢʣʘʜʩʴʢʦʾ ʯʘʩʪʠʥʠ ʻ ʢʘʪʝʛʦʨʽʷ 

ʙʫʜʽʚʣʽ ʟʘ ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ï ɺ, ʩʪʫʧʽʥʴ 

ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ï ɯɯɯ, ʦʙôʻʤ ʙʫʜʽʚʣʽ (ʧʨʠ ʚʠʩʦʪʽ ʧʨʠʤʽʱʝʥʥʷ 12 ʤ) ï 18978 ʤ
3
. 

ʅʦʨʤʘʪʠʚʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʩʢʣʘʜʘʶʪʴ 5 ʣ/ʩ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʤʝʥʽʚ ʥʘ ʢʦʞʥʫ ʪʦʯʢʫ 

ʧʨʠʤʽʱʝʥʥʷ ï 2 [1, c. 13]. ʆʙʣʘʜʥʘʥʥʷ ʧʦʞʝʞʥʠʭ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʽʚ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʡʥʷʪʦ ʥʘʩʪʫʧʥʠʤ: 

ï ʜʽʘʤʝʪʨ ʧʦʞʝʞʥʦʛʦ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʫ dʇʂʂ = 65 ʤʤ [1, c. 17]; 

ï ʜʽʘʤʝʪʨ ʥʘʩʘʜʢʠ ʩʪʚʦʣʘ dʥ = 19 ʤʤ [1, c. 15]; 

ï ʨʽʰʝʥʥʷ ʧʨʦ ʜʦʚʞʠʥʫ ʨʫʢʘʚʘ ʜʣʷ ʮʽʻʾ ʯʘʩʪʠʥʠ ʙʫʜʽʚʣʽ ʤʦʞʝ ʤʘʪʠ ʜʚʘ 

ʚʘʨʽʘʥʪʠ: lʨ = 20 ʤ ʘʙʦ lʨ = 15 ʤ [1, c. 17], ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪʴ ʇʂʂ ʚ ʙʫʜʽʚʣʽ. 

ʄʽʥʽʤʘʣʴʥʠʡ ʨʘʜʽʫʩ ʢʦʤʧʘʢʪʥʦʾ ʯʘʩʪʠʥʠ ʩʪʨʫʤʝʥʷ Rʢ min = 12 ʤ [1, c. 16]. 

ʌʘʢʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʚʝʣʠʯʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ 5 [1, 

c. 15]: ʬʘʢʪʠʯʥʽ ʚʠʪʨʘʪʠ ʟ ʧʦʞʝʞʥʦʛʦ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʫ qʬʘʢʪ = 5,2 ʣ/ʩ; ʬʘʢʪʠʯʥʠʡ 

ʨʘʜʽʫʩ ʢʦʤʧʘʢʪʥʦʾ ʯʘʩʪʠʥʠ ʩʪʨʫʤʝʥʷ Rʢ ʬʘʢʪ = 12 ʤ; ʥʘʧʽʨ ʥʘ ʧʦʞʝʞʥʦʤʫ ʢʨʘʥ-

ʢʦʤʧʣʝʢʪ ̔ʜʣʷ ʨʫʢʘʚʽʚ ʜʦʚʞʠʥʦʶ 20 ʤ Hʇʂʂ = 0,199 ʄʇʘ = 19,9 ʤ, ʘ ʜʣʷ ʨʫʢʘʚʽʚ 

ʜʦʚʞʠʥʦʶ 15 ʤ Hʇʂʂ = 0,19 ʄʇʘ = 19 ʤ. 

ʇʨʦ̒ʢʮʽʷ ʨʘʜʽʫʩʘ ʢʦʤʧʘʢʪʥʦʾ ʯʘʩʪʠʥʠ ʩʪʨʫʤʝʥʷ Rʢ ʧʨ ʚʠʟʥʘʯʘʻʪʴʩʷ 

[2, c. 197]: 
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Ὑ̋ ̐̑ Ὑ̋ ́̋̓̕ ᾀ ρȟσυ ρς ρςρȟσυ υȟυσ ̍ȟ 

ʜʝ z =12 ï ʚʠʩʦʪʘ ʧʨʠʤʽʱʝʥʥʷ, ʤ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʇʂʂ ʟʘ ʫʤʦʚʠ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʟʜʦʚʞ ʦʜʥʽʻʾ ʟʽ ʩʪʽʥ ʙʫʜʽʚʣʽ 

ʜʣʷ ʨʫʢʘʚʽʚ ʜʦʚʞʠʥʦʶ 20 ʤ [2, c. 197]: 

 

ὒ̃ ˗˗ Ὧ Ὑ̋ ̐̑ ὰ̑ ὦ ρ υȢυσςπ ρψ ρψȟρ ̍, 

ʜʝ k =1 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʪʨʫʤʝʥʽʚ ʥʘ ʢʦʞʥʫ ʪʦʯʢʫ 

ʧʨʠʤʽʱʝʥʥʷ; 

b =18 ï ʰʠʨʠʥʘ ʧʨʠʤʽʱʝʥʥʷ, ʤ; 

ʜʣʷ ʨʫʢʘʚʽʚ ʜʦʚʞʠʥʦʶ 15 ʤ: 

 

ὒ̃ ˗˗ ρ υȢυσρυ ρψ ρψȟτυ ̍. 

ʂʽʣʴʢʽʩʪʴ ʇʂʂ ʚ ʩʢʣʘʜʩʴʢʠʡ ʯʘʩʪʠʥʽ ʙʫʜʽʚʣʽ [3, c. 160] ʧʨʠ ʜʦʚʞʠʥʽ ʨʫʢʘʚʘ 

20 ʤ ʩʪʘʥʦʚʠʪʴ 5 ʇʂʂ, ʘ ʧʨʠ 15 ʤ ï 6 ʇʂʂ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ɺʇɺ ʫ ʯʦʪʠʨʴʦʭʧʦʚʝʨʭʦʚʽʡ ʯʘʩʪʠʥʽ ʙʫʜʽʚʣʽ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʦʙôʻʤʦʤ ï 3148 ʤ
3 
ʪʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 3 [1, c. 12] ʚ ʮʽʡ ʯʘʩʪʠʥʽ ʙʫʜʽʚʣʽ ʚʣʘʰʪʫʚʘʥʥʷ ɺʇɺ ʥʝ 

ʧʦʪʨʽʙʥʦ.  

ʆʜʥʦʧʦʚʝʨʭʦʚʘ ʚʠʨʦʙʥʠʯʘ ʯʘʩʪʠʥʘ ʙʫʜʽʚʣʽ ʟ ʚʙʫʜʦʚʘʥʠʤʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʦʙʫʪʦʚʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʪʘʢ ʩʘʤʦ ʥʝ ʦʙʣʘʜʥʫʻʪʴʩʷ 

ʩʠʩʪʝʤʦʶ ɺʇɺ [1, c. 12], ʪʦʤʫ ʱʦ ʾʾ ʦʙ'ʻʤ ʤʝʥʰʽʡ ʥʽʞ 5000 ʤ
3
 (4968 ʤ

3
).  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʇʂʂ ʚ ʙʫʜʽʚʣʽ ʤʝʥʰʝ 12 

(5 ʇʂʂ ʚ ʩʢʣʘʜʩʴʢʽʡ ʯʘʩʪʠʥʽ), ʚʥʫʪʨʽʰʥʽʡ ʚʦʜʦʧʨʦʚʽʜ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ 

ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʚʚʝʜʝʥʥʷ (ʚʚʦʜʫ) ʪʘ ʤʘʛʽʩʪʨʘʣʴʥʠʡ 

ʪʨʫʙʦʧʨʦʚʽʜ ʧʨʦʻʢʪʫʻʪʴʩʷ ʪʫʧʠʢʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʊʨʘʩʫʚʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʤʦʞʣʠʚʦ ʟ ʚʝʨʭʥʽʤ ʘʙʦ ʟ ʥʠʞʥʽʤ ʨʦʟʚʝʜʝʥʥʷʤ. ʋ ʨʦʟʨʘʭʫʥʢʫ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʜʚʘ ʇʂʂ ʥʘʡʚʽʜʜʘʣʝʥʽʰʽ ʚʽʜ ʚʚʝʜʝʥʥʷ (ʨʠʩ. 1). 
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ʘ) 
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ʙ) 

ʈʠʩ. 1. ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʽʣʷʥʢʠ 1-2-3 ʪʘ ʪʨʘʩʫʚʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʠ ʡʦʛʦ ʧʨʦʢʣʘʜʘʥʥʽ: ʘ) ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʙʫʜʽʚʣʽ ï ʚʝʨʭʥʻ 

ʨʦʟʚʝʜʝʥʥʷ; ʙ) ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʙʫʜʽʚʣʽ ï ʥʠʞʥʻ ʨʦʟʚʝʜʝʥʥʷ. 

 

ɺʠʪʨʘʪʠ ʚʦʜʠ ʨʦʟʨʘʭʫʥʢʦʚʦ ʾʜʽʣʷʥʢʠ 1-2 ʩʢʣʘʜʘʶʪʴ q1-2=5,2 ʣ/ʩ; ʘ ʜʽʣʷʥʢʠ 

2-3 ï q2-3=10,4 ʣ/ʩ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʪʨʘʪʠ ʥʘʧʦʨʫ h ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʽʣʷʥʢʘʭ ʟʘ 

ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ 100 ʤʤ, ʧʨʠ ʧʠʪʦʤʦʤʫ ʦʧʦʨʽ ʪʨʫʙ 

ɸ=267 ʪʘ ʜʦʚʞʠʥʽ ʜʽʣʷʥʦʢ l1-2=18 ʤ, l2-3=140 ʤ, ʚʠʟʥʘʯʘʶʪʴʩʷ: 

 

Ὤ ὃὰ ή ςφχϽρψϽυȟςϽρπ πȟρσ ̍, 

Ὤ ςφχϽρτπϽρπȟτϽρπ τȟπτ ̍Ȣ 

 

ʅʝʦʙʭʽʜʥʠʡ ʥʘʧʽʨ ʥʘ ʚʚʝʜʝʥʥʽ ʚ ʙʫʜʽʚʣʶ ʧʨʠ ʚʝʨʭʥʴʦʤʫ ʨʦʟʚʝʜʝʥʥʽ ʜʣʷ 

ʨʫʢʘʚʽʚ ʜʦʚʞʠʥʦʶ 20 ʤ: 

 

Ὄ̐ ̏̇ ὯὬ Ὤ Ὄ̃ ˗˗ ᾀ ρȟρπȟρστȟπτ ρωȟω  

τȟυ ςψȟωω ̍, 

 

ʜʝ k=1,1 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʽʩʮʝʚʠʭ ʦʧʦʨʽʚ; 
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z=4,5 ï ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʢʪʫʶʯʦʛʦ ʇʂʂ ʥʘʜ ʨʽʚʥʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʤ; 

ʜʣʷ ʨʫʢʘʚʽʚ ʜʦʚʞʠʥʦʶ 15 ʤ: 

 

Ὄ̐ ̏̇ ρȟρπȟρστȟπτ ρωτȟυ ςψȟρ ̍Ȣ 

 

ɼʣʷ ʚʘʨʽʘʥʪʫ ʧʨʦʢʣʘʜʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʙʫʜʽʚʣʽ ʥʝʦʙʭʽʜʥʠʡ ʥʘʧʽʨ ʥʘ ʚʚʝʜʝʥʥʽ ʧʨʠ ʨʫʢʘʚʘʭ ʜʦʚʞʠʥʦʶ 20 ʤ: 

 

Ὄ̐ ̏̇ ὯὬ Ὤ Ὄ̃ ˗˗ ᾀ ρȟρπȟρστȟπτ ρωȟω  

ςȟσυ ςφȟψτ ̍, 

 

ʜʝ z=2,35 ï ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʢʪʫʶʯʦʛʦ ʇʂʂ ʥʘʜ ʨʽʚʥʝʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʤ; 

ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʨʫʢʘʚʽʚ ʜʦʚʞʠʥʦʶ 15 ʤ: 

 

Ὄ̐ ̏̇ ρȟρπȟρστȟπτ ρωςȟσυ ςυȟωτ ̍Ȣ 

 

ʈʦʟʨʘʭʫʥʦʢ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʦʢʘʟʘʚ, ʱʦ 

ʙʫʜʽʚʣʶ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʢʪʘ ʥʝʦʙʭʽʜʥʦ ʦʙʣʘʜʥʘʪʠ ʩʠʩʪʝʤʦʶ ɺʇɺ ʣʠʰʝ ʚ 

ʩʢʣʘʜʩʴʢʽʡ ʯʘʩʪʠʥʽ, ʫʢʦʤʧʣʝʢʪʫʚʘʪʠ ʰʘʬʠ ʇʂʂ ʜʽʘʤʝʪʨʦʤ 65 ʤʤ, ʩʪʚʦʣʘʤʠ ʟ 

ʜʽʘʤʝʪʨʦʤ ʥʘʩʘʜʢʠ 19 ʤʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʫʢʘʚʘ ʜʦʚʞʠʥʦʶ: 

ï 20 ʤ, ʪʦʜʽ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ 5 ʇʂʂ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʧʽʨ ʥʘ ʚʚʝʜʝʥʥʽ 

28,99 ʤ ʧʨʠ ʧʨʦʢʣʘʜʘʥʥʽ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʙʫʜʽʚʣʽ 

ʘʙʦ 26,84 ʤ ʧʨʠ ʥʠʞʥʴʦʤʫ ʨʦʟʚʝʜʝʥʥʽ; 

ï 15 ʤ, ʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 6 ʇʂʂ ʪʘ ʥʝʦʙʭʽʜʥʠʤ ʥʘʧʦʨʦʤ ʥʘ ʚʚʝʜʝʥʥʽ ʧʨʠ 

ʚʝʨʭʥʴʦʤʫ ʨʦʟʚʝʜʝʥʥʽ 28,1 ʤ, ʧʨʠ ʥʠʞʥʴʦʤʫ ʨʦʟʚʝʜʝʥʥʽ ï 25,94 ʤ. 

ʈʽʟʥʠʮʷ ʚ ʥʝʦʙʭʽʜʥʠʭ ʥʘʧʦʨʘʭ ʥʝʚʝʣʠʢʘ, ʘʣʝ ʮʝ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʚʠʱʫʚʘʣʴʥʦʾ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʦʨʽʚʥʷʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ ʥʘʧʦʨʫ ʥʘ ʚʚʝʜʝʥʥʽ ʟ ʛʘʨʘʥʪʦʚʘʥʠʤ ʥʘʧʦʨʦʤ 
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ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʫʥʢʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʩʢʣʘʜʥʦʾ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʙʫʜʽʚʣʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ 

ʙʫʜʽʚʣʽ, ʧʨʠ ʮʴʦʤʫ ʧʦʚʪʦʨʶʚʘʪʠ ʦʜʥʘʢʦʚʽ ʜʽʾ ʜʝʢʽʣʴʢʦ ʨʘʟʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʣʘʜʦʚʠʭ ɺʇɺ [4, c. 155].  

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ɺʇɺ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ [5, c. 282], ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʣʝʢʩ 

ñɺʇɺò. 

ɼʣʷ ʙʫʜʽʚʣʽ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʢʪʘ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʨʦʟʨʘʭʫʥʦʢ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ñɺʇɺò ʥʝʤʦʞʣʠʚʠʡ ʩʘʤʝ ʪʦʤʫ, ʱʦ ʯʘʩʪʠʥʠ ʙʫʜʽʚʣʽ 

ʤʘʶʪʴ ʨʽʟʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʚʚʝʩʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʮʽʣʦʾ ʙʫʜʽʚʣʽ 

ʥʝʤʦʞʣʠʚʦ, ʘ ʚʚʝʜʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʢʽʣʴʢʦʭ ʯʘʩʪʠʥ ʙʫʜʽʚʣʽ ʢʦʤʧʣʝʢʩʦʤ ʥʝ 

ʧʝʨʝʜʙʘʯʝʥʦ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʪʠʭ, ʱʦ 

ʦʜʝʨʞʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʦʢʨʝʤʦ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ ʙʫʜʽʚʣʽ, ʷʢʠʡ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʦʜʥʦʧʦʚʝʨʭʦʚʦʾ 

ʩʢʣʘʜʩʴʢʦʾ ʯʘʩʪʠʥʠ ʥʝʦʙʭʽʜʥʦ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʇʂʂ ʨʫʢʘʚʘʤʠ 15 ʤ, ʢʽʣʴʢʽʩʪʴ 

ʇʂʂ ï 6, ʪʨʫʙʠ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʽʘʤʝʪʨʦʤ 70 ʤʤ, ʚʽʜʧʦʚʽʜʥʦ 

ʥʝʦʙʭʽʜʥʠʡ ʥʘʧʽʨ ʥʘ ʚʚʝʜʝʥʥʽ ï 59 ʤ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʽʜʚʠʱʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ɺʇɺ ʦʜʥʦʧʦʚʝʨʭʦʚʦ ʾʯʘʩʪʠʥʠ ʙʫʜʽʚʣʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʢʪʘ ʩʢʣʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫòɺʇɺò 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʦʛʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 
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ʢʦʤʧʣʝʢʩʫ òɺʇɺò ʯʦʪʠʨʴʦʭʧʦʚʝʨʭʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʦʙʫʪʦʚʦʾ ʪʘ 

ʦʜʥʦʧʦʚʝʨʭʦʚʦ ʾʚʠʨʦʙʥʠʯʦ ʾʯʘʩʪʠʥʠ ʙʫʜʽʚʣʽ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʧʦʙʫʪʦʚʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʮʽ ʯʘʩʪʠʥʠ ʥʝ ʦʙʣʘʜʥʫʶʪʴʩʷ 

ʩʠʩʪʝʤʦʶ ɺʇɺ, ʪʦʙʪʦ ʨʦʟʨʘʭʫʥʦʢ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʚ ʤʝʞʘʭ ʨʦʙʦʪʠ ʟ ʜʨʫʛʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ï ñɺʠʙʽʨ ɺʇɺò, ʙʫʣʦ ʚʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʂʂ 

(ʜʽʘʤʝʪʨʘ ʇʂʂ, ʜʽʘʤʝʪʨʘ ʥʘʩʘʜʢʘ ʩʪʚʦʣʘ, ʜʦʚʞʠʥʠ ʪʘ ʜʽʘʤʝʪʨʘ ʨʫʢʘʚʘ) ʪʘ ʚʧʣʠʚ 

ʮʠʭ ʟʤʽʥ ʥʘ ʢʽʣʴʢʽʩʪʴ ʇʂʂ ʪʘ ʥʝʦʙʭʽʜʥʠʡ ʥʘʧʽʨ ʥʘ ʇʂʂ (ʪʘʙʣ. 1). 

ɸʥʘʣʽʟʫʶʯʠ ʪʘʙʣʠʮʶ 1 ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʚʦʣʽʚ 

ʟ ʥʘʩʘʜʢʦʤ ʜʽʘʤʝʪʨʦʤ 13 ʤʤ ʥʝ ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʜʘʯʫ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ; 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʚʦʣʘ ʟ ʜʽʘʤʝʪʨʦʤ ʥʘʩʘʜʢʘ 19 ʤʤ ʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʇʂʂ ʜʽʘʤʝʪʨʦʤ 50 ʤʤ ʘʙʦ 65 ʤʤ (ʥʝ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʥʦʨʤ ʧʨʠ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ); ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʇʂʂ ʤʦʞʣʠʚʦ ʟʙʽʣʴʰʝʥʥʷʤ 

ʪʠʩʢʫ ʥʘ ʇʂʂ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʦʚʞʠʥʠ ʨʫʢʘʚʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʙʫʜʽʚʣʽ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʢʪʘ, 

ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʯʘʩʪʠʥ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʪʘ ʙʝʟ ʥʴʦʛʦ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚ ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʘʢʦʚʽ ʜʽʾ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ.  

ʊʘʙʣʠʮʷ 1 

ɺʠʟʥʘʯʝʥʥʷ ʥʘʧʦʨʫ ʥʘ ʇʂʂ ʪʘ ʢʽʣʴʢʦʩʪʽ ʇʂʂ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ñɺʇɺò 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʂʂ ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ 

ʜʽʘʤʝʪʨ ʇʂʂ, 

ʤʤ 

ʜʽʘʤʝʪʨ ʥʘʩʘʜʢʘ 

ʩʪʚʦʣʘ, ʤʤ 

ʜʦʚʞʠʥʘ 

ʨʫʢʘʚʘ, ʤ 
ʥʘʧʽʨ ʥʘ ʇʂʂ, ʤ ʢʽʣʴʢʽʩʪʴ ʇʂʂ 

50; 65 13 10 ʇʂʂ ʟ ʟʘʜʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʥʝʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʟʘʭʠʩʪʫ ʙʫʜʽʚʣʽ 

50; 65 13 15 ʇʂʂ ʟ ʟʘʜʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʥʝʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʟʘʭʠʩʪʫ ʙʫʜʽʚʣʽ 

50; 65 13 20 ʇʂʂ ʟ ʟʘʜʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʥʝʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʟʘʭʠʩʪʫ ʙʫʜʽʚʣʽ 

50 19 10 20,6 8 

50 19 15 22,3 6 

50 19 20 24 5 

65 19 10 18,2 8 

65 19 15 19 6 

65 19 20 19,9 5 
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ʈʦʙʦʪʘ ʟ ʧʨʦʛʨʘʤʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʫ ɺʇɺ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʜʣʷ ʚʩʽʭ 

ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʇʂʂ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʝ 

ʢʽʥʮʝʚʝ ʨʽʰʝʥʥʷ. ʈʦʙʦʪʘ ʟʽ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʥʝʦʜʥʘʢʦʚʽʩʪʴ 

ʧʨʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʙʫʜʽʚʣʽ ʻ ʜʦʮʽʣʴʥʦʶ, ʪʘ ʪʘʢʠʡ ʢʦʤʧʣʝʢʩ ʜʦʟʚʦʣʠʪʴ 

ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ɺʇɺ.  

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ɼɹʅ ɺ.2.5-64:2012 ɺʥʫʪʨʽʰʥʽʡ ʚʦʜʦʧʨʦʚʽʜ ʪʘ ʢʘʥʘʣʽʟʘʮʽʷ. [ʏʠʥʥʠʡ ʚʽʜ 

013-03-01]. ʂʠʾʚ: ʄʽʥʨʝʛʽʦʥ ʋʢʨʘʾʥʠ, 2013. 134 ʩ.  

2. ʇʝʪʫʭʦʚʘ ʆ.ɸ., ɸʥʜʨʦʥʦʚ ɺ.ɸ., ɻʦʨʥʦʩʪʘʣʴ ʉ.ɸ., ʏʝʨʝʧʘʭʘ ʈ.ɽ. 

ʇʨʦʪʠʧʦʞʝʞʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ: ʇʽʜʨʫʯʥʠʢ ï ʍʘʨʢʽʚ. ï ɼʨʫʢʘʨʥʷ ʄʘʜʨʠʜ, 2022. 

280 ʩ. URL: http://moodle.nuczu.edu.ua/mod/folder/view.php?id=4339. 

3. ʇʝʪʫʭʦʚʘ ʆ. ɸ., ɻʦʨʥʦʩʪʘʣʴ ʉ. ɸ., ʑʝʨʙʘʢ ʉ. ʄ., ʃʝʚʝʥʢʦ ɻ. ʄ. ʈʦʟʨʦʙʢʘ 

ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʞʝʞʥʠʭ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʽʚ ʚ ʧʣʘʥʽ ʙʫʜʽʚʣʽ. Problems of 

Emergency Situations. 2021. ˉ 2(34) ʉ. 154-167 DOI: https://doi.org/10.52363/2524-

0226-2021-34-12. URL: http://repositsc.nuczu.edu.ua/handle/123456789/14721. 

4. ʇʝʪʫʭʦʚʘ ʆ. ʈʦʟʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʙʫʜʽʚʣʽ // European scientific congress. Proceedings of the 

9th International scientific and practical conference. Barca Academy Publishing. 

Madrid, Spain. 2023. Pp. 150-156. URL: https://sci-conf.com.ua/ix-mizhnarodna-

naukovo-praktichna-konferentsiya-european-scientific-congress-2-4-10-2023-madrid-

ispaniya-arhiv/. 

5. ʇʝʪʫʭʦʚʘ ʆ.ɸ, ɻʦʨʥʦʩʪʘʣʴ ʉ.ɸ. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʨʦʟʨʘʭʫʥʢʫ ʧʦʞʝʞʥʠʭ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʽʚ. ʄʘʪʝʨʽʘʣʠ 

ʍɯɯ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ñɹʝʟʧʝʢʘ ʣʶʜʠʥʠ ʫ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭò. ʍʘʨʢʽʚ: ʅʊʋ çʍʇɯè, 2020. ʉ. 282-284. URL: 

http://repositsc.nuczu.edu.ua/handle/123456789/11950. 

  

http://moodle.nuczu.edu.ua/mod/folder/view.php?id=4339
https://doi.org/10.52363/2524-0226-2021-34-12
https://doi.org/10.52363/2524-0226-2021-34-12
https://sci-conf.com.ua/ix-mizhnarodna-naukovo-praktichna-konferentsiya-european-scientific-congress-2-4-10-2023-madrid-ispaniya-arhiv/
https://sci-conf.com.ua/ix-mizhnarodna-naukovo-praktichna-konferentsiya-european-scientific-congress-2-4-10-2023-madrid-ispaniya-arhiv/
https://sci-conf.com.ua/ix-mizhnarodna-naukovo-praktichna-konferentsiya-european-scientific-congress-2-4-10-2023-madrid-ispaniya-arhiv/


306 

ʋɼʂ 62.1.9 

ʌɸɿʆʄɽʊʈʀʏʅɸ ʅɺʏ-ʉʀʉʊɽʄɸ 

 

ʇʣʷʩʫʥʦʚʘ ʆʣʝʥʘ ʆʣʝʛʽʚʥʘ, 

ʚʠʢʣʘʜʘʯ 

ɻʫʟʝʥʢʦ ɺʽʢʪʦʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʄʦʣʜʦʚʘʥʝʥʢʦ ɺʘʣʝʨʽʡ ʇʘʚʣʦʚʠʯ, 

ɹʘʪʘʥʦʚ ɺʣʘʜʠʩʣʘʚ ɸʥʜʨʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪʠ 

ɺʉʇ ʆʜʝʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ "ʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ" 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ɺʠʤʽʨʶʚʘʥʥʷ ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ ʤʽʞ ʜʚʦʤʘ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤʠ 

ʩʠʛʥʘʣʘʤʠ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʚ ʧʦʙʫʜʦʚʽ ʩʫʯʘʩʥʦʾ ʪʝʭʥʽʢʠ. ʇʦʜʽʙʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʥʪʝʥʥʽʡ ʪʝʭʥʽʮʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ, ʨʘʜʽʦʣʦʢʘʮʽʾ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ, ʚ ʨʘʜʽʦʟʚôʷʟʢʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʟʘʭʠʱʝʥʥʦʩʪʽ ʪʘ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʘʥʘʣʽʚ. ʌʘʟʦʚʽ ʤʝʪʦʜʠ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʬʽʟʠʮʽ, ʚ ʛʝʦʜʝʟʽʾ ʪʘ ʛʝʦʣʦʛʽʾ, ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʬʽʟʠʯʥʠʭ 

ʚʝʣʠʯʠʥ ʪʦʱʦ. ʊʘʢʦʞ ʫ ʤʝʜʠʮʠʥʽ, ʷʜʝʨʥʽʡ ʪʝʭʥʽʮʽ, ʨʽʟʥʠʭ ʚʠʜʘʭ ʚʠʤʽʨʶʚʘʯʽʚ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʨʘʜʽʦʬʽʟʠʮʽ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʥʝʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘʧʨʠʢʣʘʜ ʢʦʥʪʨʦʣʴ ʚʦʣʦʛʠ, 

ʧʦʨʦʞʥʠʥ ʚ ʤʝʪʘʣʽ, ʻʤʥʦʩʪʽ ʧʝʨʝʭʦʜʽʚ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʪʦʱʦ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʘʟʦʤʝʪʨ, ʩʠʩʪʝʤʘ, ʟʩʫʚ, ʩʠʛʥʘʣ, ʪʝʭʥʽʢʘ. 

 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʧʦʙʫʜʦʚʠ ʬʘʟʦʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʯʘʩʪʦʪʘʭ ʜʦ 50-100 ʄɻʮ [1, 2]. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʪʘʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʚʦʢʘʥʘʣʴʥʽ ʬʘʟʦʤʝʪʨʠ ʟ 

ʛʝʪʝʨʦʜʠʥʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʚʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʪʘ ʩʪʨʦʙʦʩʢʦʧʽʯʥʽ ʬʘʟʦʤʝʪʨʠ. 

ʅʝʜʦʣʽʢʘʤʠ ʧʦʜʽʙʥʠʭ ʬʘʟʦʤʝʪʨʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʛʝʪʝʨʦʜʠʥʘ ʪʘ ʬʘʟʦʚʦʾ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʽʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʠ, ʷʢʽ ʻ ʜʞʝʨʝʣʘʤʠ ʧʨʦʭʦʜʞʝʥʥʷ ʧʘʨʘʟʠʪʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʽʟ ʢʘʥʘʣʘ ʚ ʢʘʥʘʣ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 
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ʨʦʙʦʯʦʾ ʯʘʩʪʦʪʠ. ɯʩʥʫʻ ʪʘʢʦʞ ʦʜʥʦ ʢʘʥʘʣʴʥʠʡ ʚʠʤʽʨʶʚʘʯ, ʪʝʦʨʽʷ ʨʦʟʨʦʙʢʠ ʷʢʦʛʦ 

ʥʘʣʝʞʠʪʴ ʖ. ɸ. ʉʢʨʠʧʥʠʢʫ. ʇʦʜʽʙʥʽ ʬʘʟʦʤʝʪʨʠ ʜʦʟʚʦʣʷʶʪʴ ʙʝʟ ʜʦʧʦʤʦʛʠ 

ʬʽʣʴʪʨʽʚ ʚʽʜʩʽʢʘʪʠ ʚʧʣʠʚ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʩʭʝʤʫ ʪʘ 

ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ. ɿʘʟʚʠʯʘʡ ʦʜʥʦʢʘʥʘʣʴʥʽ 

ʬʘʟʦʤʝʪʨʠ ʤʦʜʫʣʷʮʽʡʥʦʛʦ ʪʠʧʫ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ (ʥʘʧʽʚʧʝʨʽʦʜʥʦʤʫ ʘʙʦ 

ʜʚʦʭʧʦʣʫʧʝʨʽʦʜʥʦʤʫ) ʧʝʨʝʢʣʶʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʩʭʝʤʠ [1]. ʅʝʜʦʣʽʢʘʤʠ ʜʘʥʦʾ 

ʩʭʝʤʠ ʻ ʦʙʤʝʞʝʥʽʩʪʴ ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ ʜʝʩʷʪʢʘʤʠ ʤʝʛʘʛʝʨʮ. ʉʚʦʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ ʽ ʬʘʟʦʤʝʪʨ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʪʨʠʛʝʨʥʠʭ ʧʦʜʽʣʴʥʠʢʘʭ ʯʘʩʪʦʪʠ. 

ɼʦ ʧʝʨʝʚʘʛ ʷʢʦʛʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʣʝʛʢʽʩʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʽ, ʘʣʝ 

ʽʩʥʫʶʪʴ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ ʪʘʢʽ ʷʢ: ʤʘʩʰʪʘʙ ʟʤʽʥʠ ʬʘʟ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʙʤʝʞʝʥʠʡ ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ 

ʽʥʰʽ ʤʝʪʦʜʠ ʚʠʤʽʨʫ ʨʽʟʥʠʮʽ ʬʘʟʠ ʜʣʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʩʠʛʥʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ 

ʧʨʷʤʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʘʣʝ ʾʭ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʤʘʡʞʝ 

ʥʝʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʜʣʷ ʅɺʏ ʩʠʛʥʘʣʽʚ [3]. 

ɺ ʜʘʥʽʡ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʠʮʽ ʬʘʟʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʦ ʧʝʨʝʤʠʢʘʻʤʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʬʘʟʦʦʙʝʨʪʘʯʘ 

(ʧʨʠʩʪʨʦʶ ʟʤʽʱʝʥʥʷ ʯʘʩʪʦʪʠ), ʟʜʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʬʘʟʦʚʠʭ 

ʟʩʫʚʽʚ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʜʦ ʜʝʩʷʪʦʢ ɻɻʮ. ʉʭʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʥʝʩʝʥʥʷ ʬʘʟʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʥʠʟʴʢʫ ʧʨʦʤʽʞʥʫ ʯʘʩʪʦʪʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʽʣʴʥʦʛʦ ʛʝʪʝʨʦʜʠʥʘ 

ʪʘ ʩʠʩʪʝʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʯʘʩʪʦʪʠ. 

 

ʈʠʩ. 1. ɹʣʦʢ ʩʭʝʤʘ ʬʘʟʦʤʝʪʨʘ 
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ʅʘ ʨʠʩʫʥʢʫ 1. ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʨʽʟʥʠʮʽ ʬʘʟʠ ʚ ʅɺʏ ʜʽʘʧʘʟʦʥʽ. ʈʦʙʦʪʘ ʬʘʟʦʤʝʪʨʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚ ʜʚʘ ʝʪʘʧʠ. 

ʉʧʦʯʘʪʢʫ ʧʝʨʝʜ ʚʠʤʽʨʶʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʢʘʣʽʙʨʫʚʘʪʠ ʧʨʠʩʪʨʽʡ. ɼʣʷ ʮʴʦʛʦ 

ʥʘ ʚʭʦʜʠ 1 ʪʘ 2 ʧʦʜʘʶʪʴʩʷ ʽʜʝʥʪʠʯʥʽ ʩʠʛʥʘʣʠ. 

ʉʠʛʥʘʣ ʟ ʚʭʦʜʫ 1 ʧʦʩʪʫʧʘʻ ʥʘ ʧʝʨʰʠʡ ʚʭʽʜʥʠʡ ʧʨʠʩʪʨʽʡ, ʘ ʩʠʛʥʘʣ ʟ ʚʭʦʜʫ 

2 ʧʦʩʪʫʧʘʻ ʥʘ ʜʨʫʛʠʡ ʚʭʽʜʥʠʡ ʧʨʠʩʪʨʽʡ. 

ʉʠʛʥʘʣ ʟ ʚʭʽʜʥʦʛʦ ʧʨʠʩʪʨʦʶ U1 ʧʦʩʪʫʧʘʻ ʥʘ ʟʤʽʰʫʚʘʯ U3, ʘ ʩʠʛʥʘʣ ʟ U2 

ʥʘ ʜʨʫʛʠʡ ʚʭʽʜ ʟʤʽʰʫʚʘʯʘ ï ʯʝʨʝʟ ʜʠʥʘʤʽʯʥʠʡ ʬʘʟʦʦʙʝʨʪʘʯ U4 [4]. ʊʘʢʠʤ ʯʠʥʦʤ 

ʥʘ ʟʤʽʰʫʚʘʯ ʧʦʩʪʫʧʘʻ ʜʚʘ ʩʠʛʥʘʣʠ, ʦʜʠʥ ʟ ʥʝʟʤʽʥʥʦʶ ʧʦʯʘʪʢʦʚʦʶ ʬʘʟʦʶ, ʽʥʰʠʡ 

ʟ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʥʦʶ ʬʘʟʦʶ. ɿʘ ʨʘʭʫʥʦʢ ʧʦʩʪʽʡʥʦ ʟʤʽʥʥʦʾ ʬʘʟʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘ 

ʚʠʭʦʜʽ ʟʤʽʰʫʚʘʯʘ ʚʠʜʽʣʷʻʪʴʩʷ ñʩʪʫʧʽʥʯʘʩʪʠʡò ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʡ ʩʠʛʥʘʣ 

ʧʨʦʤʽʞʥʦʾ ʯʘʩʪʦʪʠ (ʫ ʟʚôʷʟʢʫ ʟ ʜʠʩʢʨʝʪʥʽʩʪʶ ʬʘʟʦʚʠʭ ʩʪʘʥʽʚ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʩʢʽʣʴʢʠ ʬʘʟ ʙʫʜʝ ʧʝʨʝʤʠʢʘʪʠʩʷ ʩʪʽʣʴʢʠ ʽ ʙʫʜʝ ñʩʭʦʜʠʥʦʢò). ɼʘʣʽ ʮʝʡ ʩʠʛʥʘʣ 

ʯʝʨʝʟ ʩʤʫʛʦʚʠʡ ʬʽʣʴʪʨ Z1 ʧʦʩʪʫʧʘʻ ʥʘ ʚʠʩʦʢʦʪʦʯʥʠʡ ʬʦʨʤʫʚʘʯ ʽʤʧʫʣʴʩʽʚ U6, 

ʷʢʠʡ ʬʦʨʤʫʻ ʽʤʧʫʣʴʩʠ ʪʘʢʦʾ ʩʘʤʦʾ ʯʘʩʪʦʪʠ ʪʘ ʟʙʝʨʽʛʘʻ ʬʘʟʫ ʩʠʛʥʘʣʫ. ʅʘʩʪʫʧʥʠʤ 

ʢʘʩʢʘʜʦʤ ɸ1 ʩʠʛʥʘʣ ʧʽʜʩʠʣʶʻʪʴʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ. 

ɺ ʙʣʦʢ-ʩʭʝʤʽ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʡ ʛʝʥʝʨʘʪʦʨ G1, ʥʘ ʚʠʭʦʜʽ ʷʢʦʛʦ ʬʦʨʤʫʻʪʴʩʷ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʽʡ ʩʠʛʥʘʣ ʽ ʷʢʠʡ ʢʝʨʫʻ ʧʝʨʝʢʣʶʯʝʥʥʷʤ ʬʘʟʠ ʜʠʩʢʨʝʪʥʦʛʦ 

ʜʠʥʘʤʽʯʥʦʛʦ ʬʘʟʦʦʙʝʨʪʘʯʘ. ʆʢʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ ʩʭʝʤʠ ʜʽʣʝʥʥʷ ʯʘʩʪʦʪʠ D2 ʩʠʛʥʘʣ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʧʦʨʥʦʛʦ ʜʣʷ ʩʭʝʤʠ ʚʠʜʽʣʝʥʥʷ ʨʽʟʥʠʮʽ ʬʘʟ D3 

(ʥʘʧʨʠʢʣʘʜ ʮʝ ʤʦʞʝ ʙʫʪʠ ʪʨʠʛʝʨʥʘ ʤʽʢʨʦʩʭʝʤʘ, ʩʠʥʭʨʦʥʥʠʡ ʜʝʪʝʢʪʦʨ ʪʦʱʦ). ʅʘ 

ʮʶ ʩʭʝʤʫ ʧʦʜʘʻʪʴʩʷ ʜʚʘ ʩʠʛʥʘʣʠ, ʧʝʨʰʠʡ ʟʽ ʟʤʽʰʫʚʘʯʘ U3 ʯʝʨʝʟ ʬʦʨʤʫʚʘʯ 

ʽʤʧʫʣʴʩʽʚ ʽ ʧʽʜʩʠʣʶʚʘʯ, ʘ ʜʨʫʛʠʡ ʟ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ G1 ʯʝʨʝʟ ʧʨʠʩʪʨʽʡ 

ʧʦʩʪʽʡʥʦʛʦ ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ ʱʦ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʪʘ ʜʽʣʴʥʠʢʘ ʯʘʩʪʦʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʚʠʭʦʜʽ ʩʭʝʤʠ ʚʠʜʽʣʝʥʥʷ ʨʽʟʥʠʮʽ ʬʘʟ ʬʦʨʤʫʶʪʴʩʷ 

ʽʤʧʫʣʴʩʠ, ʪʨʠʚʘʣʽʩʪʴ ʷʢʠʭ ʧʨʦʧʦʨʮʽʡʥʘ ʬʘʟʦʚʽʡ ʨʽʟʥʠʮʽ ʤʽʞ ʚʭʽʜʥʠʤʠ 

ʩʠʛʥʘʣʘʤʠ, ʘʙʦ ʫ ʚʠʧʘʜʢʫ ʩʠʥʭʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ï ʧʦʩʪʽʡʥʠʡ ʨʽʚʝʥʴ ʥʘʧʨʫʛʠ, 

ʱʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʬʘʟʦʚʽʡ ʨʽʟʥʠʮʽ. ʊʦʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʶ ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ 

U5 ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʬʘʟʘ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʘ ʙʫʣʘ ʨʽʚʥʘ 

ʬʘʟʽ ʩʠʛʥʘʣʫ ʽ ʥʘ ʚʠʭʦʜʽ D3 ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʩʠʛʥʘʣ ʧʨʦ 
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ʢʘʣʽʙʨʦʚʢʫ (ʫʩʪʘʥʦʚʢʫ ʥʫʣʷ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʶ ʽʥʜʠʢʘʮʽʾ ʈɸ1 ʤʠ ʤʦʞʝʤʦ 

ʧʨʦʩʪʝʞʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʚʭʦʜʠ ʦʜʠʥ ʪʘ 

ʜʚʘ ʧʦʜʘʶʪʴʩʷ ʩʠʛʥʘʣʠ ʦʜʥʘʢʦʚʦʾ ʯʘʩʪʦʪʠ ʤʽʞ ʷʢʠʤʠ ʥʝʦʙʭʽʜʥʦ ʧʦʤʽʨʷʪʠ 

ʨʽʟʥʠʮʶ ʬʘʟ.  

ʅʘ ʩʭʝʤʫ D3 ʧʦʩʪʫʧʘʶʪʴ ʜʚʘ ʩʠʛʥʘʣʠ ï ʟ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʪʘ ʩʠʛʥʘʣ 

ʧʽʩʣʷ ʬʦʨʤʫʚʘʯʘ ʽʤʧʫʣʴʩʽʚ, ʦʩʢʽʣʴʢʠ ʨʽʟʥʠʮʷ ʬʘʟ ʤʽʞ ʩʠʛʥʘʣʦʤ ʪʘ ʦʧʦʨʥʠʤ 

ʩʠʛʥʘʣʦʤ ʧʽʜ ʯʘʩ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʩʪʘʚʣʝʥʘ ʥʘ ʥʫʣʴ, ʪʦ ʥʘ ʚʠʭʦʜʽ ʙʫʜʫʪʴ 

ʬʦʨʤʫʚʘʪʠʩʷ ʽʤʧʫʣʴʩʠ, ʪʨʠʚʘʣʽʩʪʴ ʷʢʠʭ ʧʨʦʧʦʨʮʽʡʥʘ ʨʽʟʥʠʮʽ ʬʘʟʠ ʤʽʞ 

ʩʠʛʥʘʣʘʤʠ. 

ɼʘʣʽ ʧʨʠʩʪʨʽʡ ʽʥʜʠʢʘʮʽʾ PA1 ʢʦʥʚʝʨʪʫʻ ʜʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʽʜʧʦʚʽʜʥʫ 

ʨʽʟʥʠʮʶ ʬʘʟ. 

ɺʠʩʥʦʚʢʠ: 

1) ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʨʝʘʣʽʟʫʻ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʠʮʽ 
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2) ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 
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1-2 ɻɻʮ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʙʣʠʟʴʢʦ 10. 

3) ɼʘʥʠʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ, ʷʢʠʡ ʟʘ 
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ʯʘʩʪʦʪʘ, ʘ ʪʘʢʦʞ ʬʘʟʘ, ʥʝ ʜʽʣʷʪʴʩʷ ʽ ʜʘʥʘ ʩʭʝʤʘ ʥʝ ʧʦʪʨʝʙʫʻ ʌɸʇʏ. 
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ʩ. 722-723. 
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ɹɯʆʄɽʊʈʀʏʅɯ ɯɼɽʅʊʀʌɯʂɸʊʆʈʀ ɺ ɹɯʆʄɽʊʈʀʏʅʀʍ ʉʀʉʊɽʄɸʍ 

ʆɹʄɽɾɽʅʅʗ ɼʆʉʊʋʇʋ 

 

ʇʫʨʽʰ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘè 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɹʽʦʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʩʪʘʣʠ ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʚʘʞʣʠʚʠʤʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʮʠʬʨʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʘʛʨʦʟ ʢʽʙʝʨʙʝʟʧʝʮʽ, ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʩʪʘʣʘ ʚʝʣʴʤʠ ʚʠʨʘʟʥʦʶ. 

ɹʽʦʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʰʣʷʭʦʤ 

ʧʝʨʝʚʽʨʢʠ ʽʜʝʥʪʠʯʥʦʩʪʽ ʦʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʾʾ ʬʽʟʠʯʥʠʭ ʯʠ ʙʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʚʽʜʙʠʪʢʠ ʧʘʣʴʮʽʚ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʘʙʦ ʩʢʘʥʫʚʘʥʥʷ ʦʯʝʡ. ʎʝ 

ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ ʪʘ ʦʩʦʙʠʩʪʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ [1]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʨʽʟʥʽ ʛʘʣʫʟʽ, 

ʚʢʣʶʯʘʶʯʠ ʬʽʥʘʥʩʠ, ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ'ʷ, ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʧʨʘʚʦʦʭʦʨʦʥʥʽ 

ʦʨʛʘʥʠ ʪʘ ʽʥʰʽ ʩʬʝʨʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʙʝʟʧʝʢʠ ʪʘ ʟʨʫʯʥʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʧʨʠ ʧʦʙʫʜʦʚʽ ʙʽʦʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʦʙʤʝʞʝʥʥʷ 

ʜʦʩʪʫʧʫ ʻ ʚʠʙʽʨ ʥʘʣʝʞʥʦʛʦ ʙʽʦʤʝʪʨʠʯʥʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʫ. ɺʘʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ 

ʙʽʦʤʝʪʨʠʯʥʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʚ ʩʠʩʪʝʤʘʭ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ.  

ʇʝʨʰ ʟʘ ʚʩʝ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʦʙʨʘʥʦʛʦ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ. ɺʽʥ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʦʩʦʙʠ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʤʠʣʢʦʶ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʪʘʢʦʞ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʤʦʞʣʠʚʠʭ ʢʦʥʬʣʽʢʪʽʚ ʚ ʩʠʩʪʝʤʽ. ɾʦʜʥʘ ʽʥʰʘ ʦʩʦʙʘ ʥʝ 

ʧʦʚʠʥʥʘ ʤʘʪʠ ʪʘʢʠʡ ʩʘʤʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. 
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ɼʣʷ ʜʝʷʢʠʭ ʙʽʦʤʝʪʨʠʯʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʧʦʪʨʽʙʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʟʽ 

ʟʨʘʟʢʘʤʠ ʚ ʙʘʟʽ ʜʘʥʠʭ. ɺʘʞʣʠʚʦ ʨʦʟʛʣʷʜʘʪʠ ʮʝ ʟ ʧʦʛʣʷʜʫ ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʜʘʥʠʭ. ɿʨʫʯʥʽʩʪʴ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʰʚʠʜʢʦʶ ʪʘ ʟʨʫʯʥʦʶ. ɿʘʭʠʩʪ ʚʽʜ ʤʦʞʣʠʚʦʾ ʧʽʜʨʦʙʢʠ ʘʙʦ ʦʙʤʘʥʫ ʪʝʞ 

ʧʦʪʨʝʙʫʻ ʫʚʘʛʠ. ʅʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʤʦʞʣʠʚʽ ʟʘʭʦʜʠ ʜʣʷ ʟʘʭʠʩʪʫ ʩʠʩʪʝʤʠ ʚʽʜ 

ʪʘʢʠʭ ʟʘʛʨʦʟ. ɺʠʙʽʨ ʙʽʦʤʝʪʨʠʯʥʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 

ʩʧʝʮʠʬʽʯʥʠʤ ʧʦʪʨʝʙʘʤ ʽ ʚʠʤʦʛʘʤ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʜʽʡʥʫ ʪʘ ʙʝʟʧʝʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʦʩʽʙ [2]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʙʽʦʤʝʪʨʠʯʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʚ ʙʽʦʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʦʙʤʝʞʝʥʥʷ 

ʜʦʩʪʫʧʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʙʽʦʤʝʪʨʠʯʥʠʤʠ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ ʻ ʚʽʜʙʠʪʢʠ ʧʘʣʴʮʽʚ, ʨʘʡʜʫʞʥʘ ʦʙʦʣʦʥʢʘ ʦʢʘ, ʦʙʣʠʯʯʷ ʪʘ ʭʦʜʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʘ ʢʦʨʦʪʢʦ ʦʧʠʰʝʤʦ ʜʝʷʢʽ ʟ ʮʠʭ ʙʽʦʤʝʪʨʠʯʥʠʭ ʤʘʨʢʝʨʽʚ. 

ɺʽʜʙʠʪʦʢ ʧʘʣʴʮʷ ï ʮʝ ʚʽʟʝʨʫʥʦʢ ʟ ʛʨʝʙʝʥʽʚ ʽ ʙʦʨʦʟʝʥ ʥʘ ʢʽʥʯʠʢʫ ʧʘʣʴʮʷ. 

ʊʠʩʷʯʦʣʽʪʪʷʤʠ ʚʽʜʙʠʪʢʠ ʧʘʣʴʮʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ, ʽ 

ʪʦʯʥʽʩʪʴ ʟʙʽʛʫ ʙʫʣʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ. ɺʽʟʝʨʫʥʢʠ ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ 

ʚʽʜʪʠʩʢʫʚʘʥʥʷ ʢʽʥʯʠʢʘ ʧʘʣʴʮʷ ʯʦʨʥʠʣʦʤ ʥʘ ʧʘʧʝʨʽ. ʉʴʦʛʦʜʥʽ ʮʽ ʚʽʟʝʨʫʥʢʠ 

ʬʽʢʩʫʶʪʴʩʷ ʚ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʚʝʣʠʢʠʭ ʜʘʪʯʠʢʽʚ.  

ʉʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʽʜʙʠʪʢʽʚ ʧʘʣʴʮʽʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʪʨʠʤʫʻ 

ʧʝʨʰʝ ʟʦʙʨʘʞʝʥʥʷ ʰʣʷʭʦʤ ʩʢʘʥʫʚʘʥʥʷ ʧʘʣʴʮʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʯʝʨʝʟ ʧʨʷʤʠʡ 

ʢʦʥʪʘʢʪ ʟ ʧʨʠʩʪʨʦʻʤ, ʱʦ ʟʯʠʪʫʻ, ʷʢʠʡ ʤʦʞʝ ʜʦʜʘʪʢʦʚʦ ʧʝʨʝʚʽʨʷʪʠ ʪʘʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʧʫʣʴʩ.  

ʏʝʨʝʟ ʪʝ, ʱʦ ʧʘʣʝʮʴ ʬʘʢʪʠʯʥʦ ʢʦʥʪʘʢʪʫʻ ʟʽ ʟʯʠʪʫʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ, 

ʧʦʚʝʨʭʥʷ ʤʦʞʝ ʩʪʘʪʠ ʞʠʨʥʦʶ ʽ ʟʘʧʽʪʥʽʣʦʶ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʱʦ 

ʟʥʠʞʫʻ ʯʫʪʣʠʚʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʦʧʪʠʯʥʠʭ ʩʢʘʥʝʨʽʚ. ʎʝʡ ʤʝʪʦʜ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʻ 

ʪʨʘʜʠʮʽʡʥʠʤ ʽ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʽʜʙʠʪʢʽʚ 

ʧʘʣʴʮʽʚ. 

ʉʠʩʪʝʤʠ ʛʝʦʤʝʪʨʽʾ ʨʫʢʠ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʢʦʥʢʨʝʪʥʽ ʨʦʟʤʽʨʠ ʨʫʢʠ, ʪʘʢʽ 

ʷʢ ʜʦʚʞʠʥʘ ʽ ʰʠʨʠʥʘ ʧʘʣʴʮʽʚ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʨʫʢʠ. ʏʘʩʪʦ ʮʽ 
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ʧʨʦʮʝʜʫʨʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʝʭʘʥʽʯʥʠʭ ʘʙʦ ʦʧʪʠʯʥʠʭ ʧʨʠʥʮʠʧʘʭ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʦʩʪʘʥʥʽ ʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ. ɻʝʦʤʝʪʨʽʷ ʨʫʢʠ ʣʶʜʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʛʦʣʦʩʫ ʣʶʜʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʛʦʣʦʩʦʚʽ ʰʣʷʭʠ, ʨʦʪ, ʥʦʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʪʘ ʛʫʙʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʤʦʚʣʷʥʥʷ ʟʚʫʢʫ. ʇʝʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʤʦʚʣʝʥʥʷ ʻ ʦʜʥʘʢʦʚʠʤʠ ʜʣʷ 

ʚʩʽʭ ʣʶʜʝʡ, ʘʣʝ ʧʦʚʝʜʽʥʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, 

ʤʝʜʠʯʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʝʤʦʮʽʡ. ʋ ʜʚʦʬʘʢʪʦʨʥʽʡ ʩʠʪʫʘʮʽʾ ʚʝʨʠʬʽʢʘʮʽʷ ʤʦʚʮʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʚʫ ʷʢ ʝʣʝʤʝʥʪ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʟʘ ʛʦʣʦʩʦʤ ʤʘʻ ʥʘ 

ʤʝʪʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʦʙʫ ʥʘ ʦʩʥʦʚʽ ʾʾ ʛʦʣʦʩʫ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʤʽʩʷʮʽ ʚʘʛʽʪʥʦʩʪʽ ʧʦʯʠʥʘʻ ʨʦʟʚʠʚʘʪʠʩʷ ʨʘʡʜʫʞʥʘ ʦʙʦʣʦʥʢʘ 

ʦʢʘ, ʘ ʥʘ ʚʦʩʴʤʦʤʫ ʤʽʩʷʮʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʾʾ ʤʘʣʶʥʦʢ, ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʘʚʝʨʰʝʥʽ. ɰʾ ʩʢʣʘʜʥʠʡ ʜʠʟʘʡʥ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʜʫʛʦʧʦʜʽʙʥʽ ʟʚ'ʷʟʢʠ, ʙʦʨʦʟʥʠ, 

ʛʨʝʙʝʥʽ, ʢʨʠʧʪʠ, ʢʽʣʴʮʷ, ʚʽʥʝʮʴ, ʚʝʩʥʷʥʢʠ ʪʘ ʟʠʛʟʘʛʦʧʦʜʽʙʥʽ ʢʦʤʽʨʮʽ.  

ʉʢʘʥʫʚʘʥʥʷ ʨʘʡʜʫʞʢʠ ʤʝʥʰ ʽʥʚʘʟʠʚʥʝ, ʥʽʞ ʩʢʘʥʫʚʘʥʥʷ ʩʽʪʢʽʚʢʠ, ʦʩʢʽʣʴʢʠ 

ʨʘʡʜʫʞʢʫ ʚʠʜʥʦ ʟ ʚʽʜʩʪʘʥʽ ʢʽʣʴʢʦʭ ʤʝʪʨʽʚ. ʈʝʘʢʮʽʷ ʨʘʡʜʫʞʥʦʾ ʦʙʦʣʦʥʢʠ ʥʘ ʟʤʽʥʫ 

ʦʩʚʽʪʣʝʥʥʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʚʘʞʣʠʚʠʤ ʜʦʜʘʪʢʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʦʛʦ, ʱʦ ʜʘʥʘ 

ʨʘʡʜʫʞʥʘ ʦʙʦʣʦʥʢʘ ʥʘʣʝʞʠʪʴ ʞʠʚʦʤʫ ʩʠʥʦʚʽ. ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ 

ʦʜʥʦʷʡʮʝʚʠʭ ʙʣʠʟʥʶʢʽʚ ʻ ʪʝ, ʱʦ ʾʭʥʽ ʨʘʡʜʫʞʢʠ ʥʝ ʩʭʦʞʽ. 

ʄʘʥʝʨʘ, ʚ ʷʢʽʡ ʣʶʜʠʥʘ ʧʠʰʝ ʩʚʦʻ ʽʤ'ʷ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʮʝ ʟʘ ʣʶʜʠʥʘ. 

ʇʽʜʧʠʩ - ʮʝ ʙʘʟʦʚʝ, ʬʽʟʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʽʟʥʦʾ ʛʝʦʤʝʪʨʽʾ ʨʫʢʠ ʣʶʜʠʥʠ. 

ɿʙʠʨʘʥʥʷ ʟʨʘʟʢʽʚ ʜʣʷ ʮʽʻʾ ʙʽʦʤʝʪʨʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʨʝʙʫʻ ʟʛʦʜʠ ʩʫʙ'ʻʢʪʘ 

ʪʘ ʥʘʷʚʥʦʩʪʽ ʧʠʩʴʤʦʚʦʛʦ ʧʨʠʣʘʜʜʷ. 

ʇʽʜʧʠʩʠ ʻ ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʟ 

ʯʘʩʦʤ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʩʪʘʥʫ ʩʫʙ'ʻʢʪʘ. ʉʠʩʪʝʤʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʽʜʧʠʩʽʚ ʤʦʞʝ ʜʦʜʘʪʢʦʚʦ ʚʠʟʥʘʯʘʪʠ ʪʠʩʢ ʽ ʰʚʠʜʢʽʩʪʴ ʩʪʠʣʫʩʘ ʥʘʜ 

ʩʝʥʩʦʨʥʦʶ ʧʘʥʝʣʣʶ, ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʦʩʥʦʚʥʦʾ ʬʦʨʤʠ ʧʽʜʧʠʩʫ. 

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʨʦʜʥʠʤ ʟʘʩʦʙʦʤ ʙʽʦʤʝʪʨʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʇʽʜʭʦʜʠ ʜʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʬʦʨʤʽ ʘʪʨʠʙʫʪʽʚ 

ʦʙʣʠʯʯʷ, ʪʘʢʠʭ ʷʢ ʦʯʽ, ʙʨʦʚʠ, ʥʽʩ, ʛʫʙʠ, ʧʽʜʙʦʨʽʜʜʷ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʮʠʭ 
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ʘʪʨʠʙʫʪʽʚ. ʆʩʢʽʣʴʢʠ ʮʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʘʛʘʪʦ ʝʣʝʤʝʥʪʽʚ ʦʙʣʠʯʯʷ, ʮʽ 

ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʨʠ ʟʽʩʪʘʚʣʝʥʥʽ ʟʦʙʨʘʞʝʥʴ ʦʙʣʠʯʯʷ. 

ʋ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʦʛʣʷʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ 

ɹʽʦʤʝʪʨʠʯʥʠʡ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ 
ʊʦʯʥʽʩʪʴ  

ʇʨʦʩʪʦʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʇʨʠʡʥʷʪʪʷ 

ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʇʨʦʩʪʦʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ 
ɺʘʨʪʽʩʪʴ 

ɺʽʜʙʠʪʦʢ 

ʧʘʣʴʮʷ 
ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ʅʠʟʴʢʝ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

ɻʝʦʤʝʪʨʽʷ ʨʫʢʠ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ʉʝʨʝʜʥʻ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

ɻʦʣʦʩ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ɺʠʩʦʢʝ ɺʠʩʦʢʘ ʅʠʟʴʢʘ 

ʉʽʪʢʽʚʢʘ ɺʠʩʦʢʘ ʅʠʟʴʢʘ ʅʠʟʴʢʝ ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ 

ʈʘʡʜʫʞʢʘ ʦʢʘ ʉʝʨʝʜʥʷ ʉʝʨʝʜʥʷ ʉʝʨʝʜʥʻ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

ʇʽʜʧʠʩ ʉʝʨʝʜʥʷ ʉʝʨʝʜʥʷ ɺʠʩʦʢʝ ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ 

ʆʙʣʠʯʯʷ ʅʠʟʴʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʝ ʉʝʨʝʜʥʷ ʅʠʟʴʢʘ 

ʍʦʜʘ ʉʝʨʝʜʥʷ ʉʝʨʝʜʥʷ ɺʠʩʦʢʝ ʉʝʨʝʜʥʷ ʅʠʟʴʢʘ 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  

ʍʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʷʚʠʣʦʩʷ 

ʥʘʜʽʡʥʠʤ ʽ ʙʝʟʧʝʯʥʠʤ ʫ ʙʘʥʢʽʚʩʴʢʽʡ ʪʘ ʜʝʨʞʘʚʥʽʡ ʩʬʝʨʘʭ, ʽʩʥʫʶʪʴ ʜʚʽ ʛʦʣʦʚʥʽ 

ʧʝʨʝʰʢʦʜʠ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʾʭʥʻ ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

ʇʝʨʰʝ ʦʙʤʝʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʦʨʫ ʪʘ ʨʝʻʩʪʨʘʮʽʾ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʾʭʥʶ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ 

ʧʨʦʮʝʩʽ ʥʘʜʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ɼʨʫʛʘ 

ʧʝʨʝʰʢʦʜʘ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʥʝ ʤʘʻ ʮʠʭ ʥʝʜʦʣʽʢʽʚ, ʧʦʣʷʛʘʻ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʜʝʣʝʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʽʙ ʥʘ ʧʽʜʩʪʘʚʽ ʾʭ ʭʦʜʠ. ʎʝʡ ʤʝʪʦʜ ʥʝ 

ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʥʴʦʾ ʨʝʻʩʪʨʘʮʽʾ ʙʽʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʽ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʠʭ ʚʽʜʝʦʢʘʤʝʨ ʙʝʟ ʧʦʪʨʝʙʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʝʥʩʦʨʽʚ ʯʠ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʧʽʰʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʝ ʧʦʪʨʝʙʫʻ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʠ 

ʥʘʜʘʥʥʷ ʥʠʤʠ ʜʘʥʠʭ. 
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ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʚ ʙʽʦʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ, 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʦʜʠ ʷʢ ʙʽʦʤʝʪʨʠʯʥʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ 

ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ. 

ʍʦʜʘ ʻ ʧʨʠʨʦʜʥʠʤ ʽ ʧʘʩʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʘʢʪʠʚʥʦʾ 

ʫʯʘʩʪʽ ʦʩʦʙʠ. ɯʥʰʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʚʽʜ ʦʩʦʙʠ ʘʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʥʝʟʨʫʯʥʠʤ ʽ ʩʧʨʠʯʠʥʷʪʠ ʧʦʤʠʣʢʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʭʦʜʠ ʻ 

ʤʘʩʰʪʘʙʦʚʘʥʠʤ ʪʘ ʚʠʪʨʘʪʥʦ-ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ɺʠʙʽʨʢʦʚʽʩʪʴ 

ʪʘ ʫʥʽʢʘʣʴʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʭʦʜʠ ʨʦʙʣʷʪʴ ʾʾ ʥʘʜʽʡʥʠʤ ʙʽʦʤʝʪʨʠʯʥʠʤ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ. 
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ʋɼʂ 004.056.4 

ʄɽʊʆɼʀ ɹʆʈʆʊʔɹʀ ʊɸ ʇʆʇɽʈɽɼɾɽʅʅʗ ɸʊɸʂ ʊʀʇʋ 

çʉʆʎɯɸʃʔʅɸ ɯʅɾɽʅɽʈɯʗè 

 

ʉʘʛʫʥ ɸʥʜʨʽʡ ɺʽʢʪʦʨʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʩʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʥʫʪʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʭʦʜʠ ʪʘ ʩʪʨʘʪʝʛʽʾ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʘʪʘʢ ʪʠʧʫ çʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷè, ʟʦʢʨʝʤʘ 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʙʝʟʧʝʢʠ, ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʫʧʫ. ɸʥʘʣʽʟʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʢʘ ʪʘ 

ʩʮʝʥʘʨʽʾ ʪʘʢʦʛʦ ʪʠʧʫ ʘʪʘʢ. ʊʘʢʦʞ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʨʝʥʜʠ ʪʘ ʽʥʥʦʚʘʮʽʾ ʚ 

ʛʘʣʫʟʽ ʟʘʭʠʩʪʫ ʚʽʜ ʩʦʮʽʘʣʴʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʘʪʘʢ, ʱʦ ʜʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʦʛʣʷʜ 

ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʚ ʜʘʥʽʡ ʛʘʣʫʟʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʚ ʤʝʨʝʞʘʭ, 

ʩʠʩʪʝʤʘ ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʫʧʫ, ʩʦʮʽʘʣʴʥʦ-ʽʥʞʝʥʝʨʥʘ ʘʪʘʢʘ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʚʠʩʚʽʪʣʝʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʪʠʜʽʾ ʘʪʘʢʘʤ ʪʠʧʫ "ʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷ" 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʪʘ ʟʨʦʟʫʤʽʣʦʛʦ ʦʛʣʷʜʫ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ 

ʽʥʥʦʚʘʮʽʡ ʫ ʮʽʡ ʦʙʣʘʩʪʽ, ʩʧʨʠʷʶʯʠ ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʷ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ.  

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʉʴʦʛʦʜʥʽ ʧʨʠʙʣʠʟʥʠʡ ʚʽʜʩʦʪʦʢ ʘʪʘʢ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ʩʢʣʘʜʘʻ ʚʽʜ 30 ʜʦ 38% ʚ ʟʘʛʘʣʴʥʽʡ 

ʩʪʘʪʠʩʪʠʮʽ ʚʩʽʭ ʘʪʘʢ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘ ʧʝʨʽʦʜ ʚʽʜ 2017 

ʜʦ 2020 ʨʦʢʫ (ʨʠʩ.1). ɿ ʧʦʯʘʪʢʦʤ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʈʌ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʽ ʨʦʟʧʘʣʦʤ 

ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʙʣʠʟʴʢʦʤʫ ʩʭʦʜʫ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʩʦʮʽʘʣʴʥʦʾ 

ʽʥʞʝʥʝʨʽʾ ʚ ʘʪʘʢʘʭ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʩʫʪʪʻʚʦ ʟʨʽʩ.  
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ʈʠʩ. 1. ʏʘʩʪʢʠ ʘʪʘʢ ʨʽʟʥʠʭ ʪʠʧʽʚ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʚ ʂʉ 

(ʫʩʝʨʝʜʥʝʥʦ, ʚ ʧʝʨʽʦʜ 2017-2021 ʨʽʢ) 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʠʩʪʠʢʠ, ʥʘʚʝʜʝʥʦʾ ʚ [1], ʟʘʛʘʣʦʤ, ʫ ʩʚʽʪʽ ʢʽʙʝʨʘʪʘʢ 98% 

ʚʢʣʶʯʘʶʪʴ ʝʣʝʤʝʥʪʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʚʠʩʪʫʧ ʧʽʜ 

ʚʠʜʦʤ ʜʦʚʽʨʝʥʦʾ ʢʦʥʪʘʢʪʥʦʾ ʦʩʦʙʠ ʜʣʷ ʩʧʦʥʫʢʘʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʢʣʽʢʥʫʪʠ ʥʘ 

ʰʢʽʜʣʠʚʝ ʧʦʩʠʣʘʥʥʷ ʘʙʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʣʠʩʪʘ, ʚʠʛʣʷʜʘʥʥʷ ʷʢ ʥʘʜʽʡʥʘ ʙʘʥʢʽʚʩʴʢʘ 

ʫʩʪʘʥʦʚʘ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʚʭʦʜʫ ʘʙʦ ʧʦʜʽʙʥʽ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʮʽʣʴʦʚʠʭ ʩʠʩʪʝʤ. 

ʄʝʪʦʜʠʢʘ ʘʪʘʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚʽʜʦʤʘ 

ʜʘʚʥʦ. ɰʾ ʝʪʘʧʠ ʚʢʣʶʯʘʶʪʴ: 1) ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʠ ʚʧʣʠʚʫ ʥʘ ʪʦʡ ʯʠ ʽʥʰʠʡ ʦʙ'ʻʢʪ; 

2) ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪ ʚʧʣʠʚʫ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʭ 

ʤʽʰʝʥʝʡ; 3) ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʚʧʣʠʚʫ ʩʦʮʽʦʽʥʞʝʥʝʨʘ ʥʘ ʦʙ'ʻʢʪ 

(ʝʪʘʧ ʘʪʨʘʢʮʽʾ). ɺʽʜʩʦʪʦʢ ʫʩʧʽʭʫ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʪʠʧʫ 

"ʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷ" ʤʦʞʝ ʟʥʘʯʥʦ ʚʘʨʽʶʚʘʪʠʩʷ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʨʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʦʙʝʨʝʞʥʦʩʪʽ ʮʽʣʴʦʚʠʭ ʦʩʽʙ, ʷʢʽ 

ʚʠʩʪʘʚʣʷʶʪʴʩʷ ʥʘ ʘʪʘʢʫ, ʪʘ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʨʦʟʨʦʙʢʠ ʘʪʘʢʠ ʟ ʙʦʢʫ 

ʘʪʘʢʫʶʯʠʭ. 

ʋʩʧʽʰʥʽʩʪʴ ʘʪʘʢʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ʯʘʩʪʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʤʽʥʥʷʤ 

ʘʪʘʢʫʶʯʦʛʦ ʧʝʨʝʢʦʥʣʠʚʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʦʪʝʥʮʽʡʥʦʶ ʞʝʨʪʚʦʶ, ʦʙʤʘʥʶʶʯʠ ʾʾ ʪʘ 
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ʦʪʨʠʤʫʶʯʠ ʜʦʩʪʫʧ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʩʦʮʽʘʣʴʥʠʡ ʽ ʪʝʭʥʽʯʥʠʡ ʢʦʥʪʝʢʩʪ ʘʪʘʢʠ. 

ʉʭʝʤʘ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʘʪʘʢ ʟʘ ʪʠʧʦʤ çʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷè ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʩʭʝʤʦʶ ʐʝʡʥʦʚʘ (ʨʠʩ.2) [2]. 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʐʝʡʥʦʚʘ 

 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʟʘ ʫʤʦʚʠ ʜʦʪʨʠʤʘʥʥʷ ʯʝʨʛʦʚʦʩʪʽ ʝʪʘʧʽʚ ʩʭʝʤʠ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʐʝʡʥʦʚʘ, ʧʦʢʘʟʘʥʦʾ ʥʘ ʨʠʩ.2, ʘʪʘʢʫʶʯʠʡ çʩʦʮʽʘʣʴʥʠʡ 

ʽʥʞʝʥʝʨè ʤʦʞʝ ʜʦʩʷʛʪʠ ʫʩʧʽʭʫ. ɸʣʝ ʚʽʜʩʦʪʦʢ ʫʩʧʽʰʥʦʩʪʽ ʘʪʘʢʠ ʜʦʚʦʣʽ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ. 

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʘʪʘʢ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʂʉ, ʪʦ ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʩʪʘʪʠʩʪʠʢʠ, 

ʥʘʚʝʜʝʥʦʾ ʚ [3]. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʥʘ 2023 ʨʽʢ, 84% 

ʛʨʦʤʘʜʷʥ ʉʐɸ ʙʫʣʠ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʧʦʪʝʥʮʽʡʥʠʤʠ ʞʝʨʪʚʘʤʠ ʘʪʘʢ ʧʦ ʪʠʧʫ 

çʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷè (ʨʠʩ.3). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʞ ʩʪʘʪʠʩʪʠʢʠ, ʉʐɸ ʟʘʡʤʘʻ 1 

ʤʽʩʮʝ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʘʢʦʛʦ ʪʠʧʫ ʘʪʘʢ ʫ ʩʚʽʪʽ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʈʌ ʮʽʢʘʚʠʪʴ 

çʩʦʮʽʘʣʴʥʠʭ ʽʥʞʝʥʝʨʽʚè ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ (6 ʤʽʩʮʝ ʟʘ ʢʽʣʴʢʽʩʪʶ ʘʪʘʢ ʪʠʧʫ 

çʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷè ʫ ʩʚʽʪʽ). ʗʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʩʧʨʦʙ ʘʪʘʢ, ʪʦ 

ʤʦʞʥʘ ʨʘʥʞʫʚʘʪʠ ʾʭ ʪʘʢʠʤ ʯʠʥʦʤ: 

- 1 ʤʽʩʮʝ ï 48%. ɿʘʧʠʪʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʯʝʨʝʟ ʧʽʜʦʟʨʽʣʽ ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ. 

- 2 ʤʽʩʮʝ ï 39%. ɿʘʧʠʪʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʯʝʨʝʟ ʧʽʜʦʟʨʽʣʽ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ. 
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- 3 ʤʽʩʮʝ ï 37%. ɺʠʨʠʥʘʶʯʽ ʨʝʢʣʘʤʥʽ ʚʽʢʥʘ, ʷʢʽ ʙʫʣʦ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʢʦ ʟʘʢʨʠʪʠ. 

- 4 ʤʽʩʮʝ ï 37%. ʆʪʨʠʤʘʥʥʷ ʧʽʜʦʟʨʽʣʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʣʠʩʪʽʚ ʽʟ 

ʟʘʧʠʪʘʥʥʷʤ ʚʽʜʧʦʚʽʩʪʠ ʪʘ/ʘʙʦ ʨʦʟʢʨʠʪʠ ʨʦʙʦʯʫ/ʙʽʟʥʝʩ-ʽʥʬʦʨʤʘʮʽʶ. 

- 5 ʤʽʩʮʝ ï 32%. ʆʪʨʠʤʘʥʥʷ ʧʽʜʦʟʨʽʣʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʣʠʩʪʘ ʚʽʜ 

ʢʦʛʦʩʴ, ʭʪʦ ʧʨʦʩʠʚ ʾʭ ʧʝʨʝʨʘʭʫʚʘʪʠ ʢʦʰʪʠ ʧʽʜ ʯʝʩʥʠʤ ʧʨʠʚʦʜʦʤ. 

 

ʈʠʩ. 3. ʉʪʘʪʠʩʪʠʢʘ ʩʪʨʫʢʪʫʨʠ ʘʪʘʢ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʂʉ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʪʠʧʦʚʠʭ ʩʮʝʥʘʨʽʻʚ ʘʪʘʢ ʟʘ 

ʪʠʧʦʤ çʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷè: 

ʉʮʝʥʘʨʽʡ 1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʨʦʙʣʝʥʦʲ ʘʜʨʝʩʠ ʚʽʜʧʨʘʚʥʠʢʘ ʟʣʦʚʤʠʩʥʠʢʠ 

ʟʤʫʰʫʶʪʴ ʣʶʜʝʡ ʧʦʚʽʨʠʪʠ, ʱʦ ʣʠʩʪ ʚʽʜʧʨʘʚʣʝʥʦ ʪʦʧ-ʤʝʥʝʜʞʝʨʦʤ (ʥʘʧʨʠʢʣʘʜ, 

ʛʝʥʝʨʘʣʴʥʠʤ ʜʠʨʝʢʪʦʨʦʤ), ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʘʙʦ ʜʽʣʦʚʠʤ ʧʘʨʪʥʝʨʦʤ.  

ʈʝʟʫʣʴʪʘʪ. ʅʘʧʨʠʢʣʘʜ, ʩʧʽʚʨʦʙʽʪʥʠʢ ʦʪʨʠʤʫʻ ʣʠʩʪ ʚʽʜ ʜʠʨʝʢʪʦʨʘ 

ʢʦʤʧʘʥʽʾ ʘʙʦ ʢʦʣʝʛʠ, ʜʝ ʚʽʥ ʧʨʦʩʠʪʴ ʜʘʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʧʦʜʽʣʠʪʠʩʷ ʩʚʦʾʤʠ 

ʜʫʤʢʘʤʠ ʟ ʧʨʠʚʦʜʫ ʧʨʠʢʨʽʧʣʝʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʇʝʨʰʘ ʨʝʘʢʮʽʷ ʨʦʙʽʪʥʠʢʘ - 

ʟʘʚʘʥʪʘʞʠʪʠ ʬʘʡʣ. ʗʢʱʦ ʣʶʜʠʥʘ ʚʠʷʚʠʪʴ ʥʝʦʙʝʨʝʞʥʽʩʪʴ ʽ ʟʘʚʘʥʪʘʞʠʪʴ ʮʝʡ 

ʣʠʩʪ, ʪʦ ʜʘʣʽ ʟʘʧʫʩʢʘʻʪʴʩʷ ʰʢʽʜʣʠʚʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

çʢʣʽʢʘè ʤʠʰʢʦʶ ʥʘ ʚʢʣʘʜʝʥʥʽ ʘʙʦ ʧʦʩʠʣʘʥʥʽ ʚ ʪʽʣʽ ʜʘʥʦʛʦ ʣʠʩʪʘ. 
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ʉʮʝʥʘʨʽʡ 2. ʉʧʽʚʨʦʙʽʪʥʠʢ ʦʪʨʠʤʫʻ ʣʠʩʪʘ ʚʽʜ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ, 

ʚ ʷʢʦʤʫ ʚʽʥ ʧʦʩʢʘʨʞʠʚʩʷ, ʱʦ ʡʦʛʦ ʜʘʥʽ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʥʝ ʩʧʨʘʮʶʚʘʣʠ, ʽ ʡʦʤʫ 

ʧʦʪʨʽʙʥʘ ʜʦʧʦʤʦʛʘ, ʜʣʷ ʚʭʦʜʞʝʥʥʷ ʜʦ ʧʝʚʥʦʛʦ ʩʝʛʤʝʥʪʫ ʩʠʩʪʝʤʠ. ʋ ʧʨʘʮʽʚʥʠʢʘ 

ʢʦʤʧʘʥʽʾ ʪʘʢʦʞ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʽʤʧʫʣʴʩʠʚʥʝ ʙʘʞʘʥʥʷ ʜʦʧʦʤʦʛʪʠ. 

ʈʝʟʫʣʴʪʘʪ. ʅʘʚʨʷʜ ʯʠ ʭʪʦʩʴ ʽʟ ʧʝʨʩʦʥʘʣʫ ʢʦʤʧʘʥʽʾ ʟʘʭʦʯʝ ʦʧʠʥʠʪʠʩʷ 

ʣʶʜʠʥʦʶ, ʷʢʘ ʧʝʨʝʰʢʦʜʞʘʻ ʪʝʨʤʽʥʦʚʽʡ ʜʦʩʪʘʚʮʽ ʥʝʦʙʭʽʜʥʦʛʦ ʪʦʚʘʨʫ. ɸʣʝ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʣʦʚʤʠʩʥʠʢ ʟʤʦʞʝ ʦʪʨʠʤʘʪʠ ʚ ʟʘʢʦʥʥʠʡ ʩʧʦʩʽʙ ʜʦʩʪʫʧ ʜʦ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʮʝʥʘʨʽʡ 3. ʉʧʽʚʨʦʙʽʪʥʠʢ ʢʦʤʧʘʥʽʾ ʤʦʞʝ ʦʪʨʠʤʘʪʠ çʟʚʦʨʦʪʥʠʡ ʜʟʚʽʥʦʢè 

ʚʽʜ çʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠè. ʋ ʧʨʘʮʽʚʥʠʢʘ ʢʦʤʧʘʥʽʾ ʪʘʢʦʞ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʽʤʧʫʣʴʩʠʚʥʝ ʙʘʞʘʥʥʷ ʜʦʧʦʤʦʛʪʠ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʣʦʚʤʠʩʥʠʢ ʪʝʣʝʬʦʥʫʻ 

ʛʨʫʧʽ ʧʨʘʮʽʚʥʠʢʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʠʩʣʦʚʣʶʻ ʙʘʞʘʥʥʷ ʟʽʙʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ 

ʧʨʠʚʦʜʫ ʷʢʦʛʦʩʴ ʟʘʧʠʪʫ, ʚʽʜʧʨʘʚʣʝʥʦʛʦ ʚ ʩʣʫʞʙʫ ʧʽʜʪʨʠʤʢʠ ʨʘʥʽʰʝ. ɺʽʥ ʜʽʡʩʥʦ 

ʤʦʞʝ ʟʥʘʡʪʠ ʣʶʜʠʥʫ, ʷʢʘ ʚʽʜʧʨʘʚʣʷʣʘ ʧʦʜʽʙʥʠʡ ʟʘʧʠʪ ʘʙʦ ʧʨʦʩʪʦ ʧʦʪʨʝʙʫʻ 

ʜʦʧʦʤʦʛʪʠ. 

ʈʝʟʫʣʴʪʘʪ. ʂʦʣʠ ʜʦʚʽʨʣʠʚʘ ʞʝʨʪʚʘ ʟʥʘʡʜʝʥʘ, ʟʣʦʯʠʥʮʽ ʚʠʤʘʥʶʶʪʴ ʫ ʥʝʾ 

ʘʚʪʦʨʠʟʘʮʽʡʥʽ ʜʘʥʽ ʜʣʷ ʚʭʦʜʫ ʚ ʩʠʩʪʝʤʫ ʘʙʦ ʥʘʤʘʛʘʶʪʴʩʷ ʚʽʜʜʘʣʝʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʰʢʽʜʣʠʚʝ ʇɿ ʘʙʦ ʚʠʢʨʘʩʪʠ ʧʦʪʨʽʙʥʫ ʾʭ ʽʥʬʦʨʤʘʮʽʶ. 

ʉʮʝʥʘʨʽʡ 4. ɯʤʽʪʘʮʽʷ ʜʟʚʽʥʢʘ ʟ IT-ʚʽʜʜʽʣʫ ʟ ʧʨʠʚʦʜʫ ʧʦʨʫʰʝʥʥʷ ʧʦʣʽʪʠʢʠ 

ʙʝʟʧʝʢʠ ʘʙʦ ʚʠʪʦʢʫ ʘʚʪʦʨʠʟʘʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɾʝʨʪʚʫ ʧʨʦʩʷʪʴ ʧʦʚʽʜʦʤʠʪʠ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʜʣʷ ʥʽʙʠʪʦ çʩʢʠʜʘʥʥʷ ʧʘʨʦʣʷè, 

ʚʩʪʘʥʦʚʠʪʠ ʷʢʠʡʩʴ ʬʘʡʣ, ʟʘʧʫʩʪʠʪʠ ʢʦʤʘʥʜʫ ʘʙʦ ʧʨʦʡʪʠ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ, ʯʠ ʥʝʤʘʻ ʜʘʥʠʭ ʚ ʩʧʠʩʢʫ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʠʭ ʧʘʨʦʣʽʚ. 

ʈʝʟʫʣʴʪʘʪ. ʅʘʩʧʨʘʚʜʽ ʞ ʮʽ ʜʽʾ ʧʨʠʚʝʜʫʪʴ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʇɿ 

ʚʽʜ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʪʘ ʚʩʪʨʘʪʠ ʘʙʦ ʢʦʤʨʦʤʝʥʘʮʽʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

ɸʥʘʣʽʟʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ ʪʠʧʫ çʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 

ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʦ ʙʘʟʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

- ʬʽʰʠʥʛ (fishing) - ʪʝʭʥʽʢʘ ʦʪʨʠʤʘʥʥʷ ʣʦʛʽʥʫ ʪʘ ʧʘʨʦʣʷ ʜʣʷ 

ʘʚʪʦʨʠʟʘʮʽʾ ʚ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʩʠʩʪʝʤʽ;  

- ʧʨʝʪʝʢʩʪʽʥʛ (pretexting) - ʪʝʭʥʽʢʘ ʘʪʘʢ, ʜʝ ʟʣʦʚʤʠʩʥʠʢ 



321 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʽʥʰʦʶ ʣʶʜʠʥʦʶ ʽ ʧʽʜ ʾʾ ʚʠʛʣʷʜʦʤ ʦʪʨʠʤʫʻ ʧʦʪʨʽʙʥʽ ʜʘʥʽ 

- ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣʘʭ - ʟʙʽʨ ʜʘʥʠʭ ʚ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ 

- ʧʣʝʯʦʚʠʡ ʩʝʨʬʽʥʛ (shoulder surfing) - ʪʝʭʥʽʢʘ, ʧʨʠ ʷʢʽʡ ʧʦʪʨʽʙʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʽʜʛʣʷʜʘʶʪʴ ʟ-ʟʘ ʧʣʝʯʘ ʞʝʨʪʚʠ, ʢʦʣʠ ʚʦʥʘ ʾʾ ʚʚʦʜʠʪʴ ʟ ʢʣʘʚʽʘʪʫʨʠ 

ʥʦʫʪʙʫʢʘ ʘʙʦ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ; 

- ʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷ ʥʘʚʧʘʢʠ (reverse engineering) - ʞʝʨʪʚʘ ʩʘʤʘ 

ʜʽʣʠʪʴʩʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʰʘʭʨʘʻʤ; 

- ʪʨʦʷʥʩʴʢʠʡ ʢʽʥʴ (ʘʙʦ çʜʦʨʦʞʥʻ ʷʙʣʫʢʦè) - ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ 

ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʧʽʜʢʠʜʘʶʪʴ ʧʦʪʝʥʮʽʡʥʽʡ ʞʝʨʪʚʽ (ʥʝʶ ʤʦʞʝ ʩʪʘʪʠ ʙʫʜʴ-ʷʢʘ 

ʣʶʜʠʥʘ). 

ɺʠʩʥʦʚʢʠ. ɺʨʘʭʦʚʫʶʯʠ ʭʘʨʘʢʪʝʨʠ ʽ ʪʠʧʘ ʘʪʘʢ, ʤʝʪʦʜʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ 

ɽʬʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʘʪʘʢʘʤ ʻ: 

- ʨʝʛʫʣʷʨʥʝ ʥʘʚʯʘʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʽʥʬʦʨʤʫʚʘʥʥʷ ʾʭ ʧʨʦ ʧʦʰʠʨʝʥʽ 

ʪʝʭʥʽʢʠ ʘʪʘʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʧʦʰʪʦʚʠʭ ʪʘ ʚʝʙ-ʰʣʶʟʽʚ, ʷʢʽ ʬʽʣʴʪʨʫʶʪʴ 

ʰʢʽʜʣʠʚʽ ʧʦʩʠʣʘʥʥʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛ ʧʝʨʝʧʠʩʢʠ ʽ ʚʽʟʥʘʯʝʥʥʷ ʯʠ ʥʘʜʭʦʜʷʪʴ ʚʦʥʠ ʽʟ 

ʟʦʚʥʽʰʥʴʦʾ ʯʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ; 

- ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ ʥʘ ʚʠʷʚʣʝʥʥʷ ʜʦʤʝʥʥʠʭ ʽʤʝʥ, 

ʩʭʦʞʠʭ ʥʘ ʽʤ'ʷ ʢʦʤʧʘʥʽʾ; 

- ʨʦʟʜʽʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʜʦʩʪʫʧʦʤ ʜʦ ʥʠʭ ʥʝʦʙʭʽʜʥʦ ʧʦʩʠʣʠʪʠ, ʘ ʧʦʚʥʦʚʘʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʥʠʭ ʥʘʜʘʚʘʪʠ ʪʽʣʴʢʠ ʟʘ ʩʪʫʧʝʥʝʤ ʧʦʩʘʜʦʚʠʭ ʧʦʪʨʝʙ ʩʧʽʚʨʦʙʽʪʥʠʢʘ; 

- ʢʣʶʯʦʚʽ ʩʠʩʪʝʤʠ ʟ ʚʘʞʣʠʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʘʚʪʦʨʠʟʘʮʽʡʥʽ ʜʘʥʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʢʦʥʬʽʜʝʥʮʽʡʥʠʤʠ ʜʘʥʠʤʠ, ʧʦʪʨʽʙʥʦ ʟʘʭʠʱʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ- ʘʙʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ; 

- ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛ ʜʦʩʪʫʧʫ ʚ ʩʠʩʪʝʤʫ, ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʽ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʘʥʦʤʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

- ʨʝʛʫʣʷʨʥʘ ʧʝʨʝʚʽʨʢʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʨʘʬʽʢʫ ʥʘ ʧʨʝʜʤʝʪ ʘʥʦʤʘʣʴʥʠʭ 
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ʪʝʥʜʝʥʮʽʡ, ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʦʛʦ ʧʦʚʽʣʴʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

- ʩʧʠʩʢʠ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʉ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʪʨʽʙʥʦ 

ʨʝʛʫʣʷʨʥʦ ʧʽʜʜʘʚʘʪʠ ʨʝʚʽʟʽʾ ʽ ʧʦʟʥʘʯʘʪʠ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʟ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʠʤ 

ʜʦʩʪʫʧʦʤ, ʦʩʦʙʣʠʚʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚ ʷʢʦʩʪʽ ʪʘʢʠʭ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ 

ʢʦʥʪʨʦʣʶ; 

- ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʘʥʦʤʘʣʴʥʠʭ ʘʙʦ ʥʘʜʣʠʰʢʦʚʠʭ ʟʘʧʠʪʽʚ ʧʦ 

ʧʨʦʪʦʢʦʣʫ LDAP. ɸʜʞʝ, ʩʘʤʝ ʧʨʦʪʦʢʦʣ LDAP ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʥʜʘʨʪʥʠʡ ʩʧʦʩʽʙ 

ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʝʨʝʚʦʧʦʜʽʙʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʷʢʘ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʛʨʫʧʠ, ʢʦʤʧ'ʶʪʝʨʠ ʪʘ 

ʽʥʰʽ ʦʙ'ʻʢʪʠ ʚ ʤʝʨʝʞʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

- ʦʙʤʝʞʝʥʥʷ ʢʦʣʘ ʜʦʚʽʨʝʥʦʛʦ ʇɿ ʜʣʷ ʥʝʙʘʛʘʪʦʟʘʜʘʯʥʠʭ ʩʝʨʚʝʨʽʚ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʡʥʦʚʽʰʠʭ ʧʘʪʯʽʚ ʥʘ ʚʩʽʭ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʷʭ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʽ (ɯʉ) ʧʽʜʧʨʠʻʤʩʪʚʘ; 

- ʨʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʫʩʫʥʝʥʥʷ ʥʘʷʚʥʠʭ ʚ ɯʉ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʙʝʢʜʦʨʽʚ. 

ʉʝʨʝʜ ʥʝʪʠʧʦʚʠʭ ʽ ʥʝʦʯʝʚʠʜʥʠʭ ʟʘʭʦʜʽʚ ʧʨʦʪʠʜʽʾ ʘʪʘʢʘʤ çʩʦʮʽʘʣʴʥʘ 

ʽʥʞʝʥʝʨʽʷè ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʦʾ ʙʝʟʧʝʢʠ. ɺ 

ʢʦʤʧʘʥʽʾ ʤʘʶʪʴ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʽ ʚʧʨʦʚʘʜʞʝʥʽ ʧʨʦʮʝʜʫʨʠ ʘʚʪʦʨʠʟʦʚʘʥʦʛʦ 

ʚʥʝʩʝʥʥʷ ʧʦʟʘʯʝʨʛʦʚʠʭ ʟʤʽʥ ʜʣʷ ʦʙʨʦʙʢʠ ʪʝʨʤʽʥʦʚʠʭ ʟʘʧʠʪʽʚ ʢʝʨʽʚʥʠʮʪʚʘ.  

 

ɺʀʂʆʈʀʉʊɸʅɯ ɼɾɽʈɽʃɸ 

1. Firch J. 10 Cyber Security Trends You Canôt Ignore In 2021 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / Jason Firch // Purplesec. ï 2021. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://purplesec.us/cyber-security-trends-2021/. 

2. ɼʝʤʯʫʢ ʇ. ɺ. ʉʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷ: ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʙʦʨʦʪʴʙʠ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʢʦʥʪʝʢʩʪʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʇ. ɺ. ɼʝʤʯʫʢ // 

ʋʢʨʘʾʥʩʴʢʝ ʧʨʘʚʦ. ï 2017. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://ukrainepravo.com/legal_publications/essay-on-it-law/it_law_demchuk_ 

Social_engineering_perspectives_of_the_struggle_in_ukrain/. 

https://purplesec.us/cyber-security-trends-2021/
https://ukrainepravo.com/legal_publications/essay-on-it-law/it_law_demchuk_%20Social_engineering_perspectives_of_the_struggle_in_ukrain/
https://ukrainepravo.com/legal_publications/essay-on-it-law/it_law_demchuk_%20Social_engineering_perspectives_of_the_struggle_in_ukrain/
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3. Report: 84% of U.S. citizens have experienced social engineering attacks 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // VentureBeat. ï 2022. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://venturebeat.com/security/report-84-in-us-have-experienced-social-

engineering-attacks/. 
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ʋɼʂ 656.1 

ʈʆʃʔ ʉʀʉʊɽʄʀ çʐʃʗʍè ɺ ʉʀʉʊɽʄɯ ɸɺʊʆʄʆɹɯʃʔʅʀʍ 

ʇɽʈɽɺɽɿɽʅʔ ʇɯɼ ʏɸʉ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ ɺ ʋʂʈɸɰʅɯ 

 

ʉʝʤʽʨʥʝʥʢʦ ʖʨʽʡ ɯʚʘʥʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

ʊʢʘʯʝʥʢʦ ʄʘʨʠʥʘ ʌʝʜʦʨʽʚʥʘ, 

ʤʘʛʽʩʪʨʘʥʪ 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʠʩʪʝʤʠ çʐʣʷʭè, ʾʾ ʟʥʘʯʝʥʥʷ ʚ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ ʫ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʬʘʟʠ ʚʽʡʥʠ ʥʘʟʝʤʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʥʘʟʝʤʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʨʠʧʘʜʘʻ 

ʩʘʤʝ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʝ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʘʥʪʘʞʽʚ ʚ ʤʝʞʘʭ ʢʨʘʾʥʠ ʪʘ ʟʘ ʾʾ ʤʝʞʘʤʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ, ʷʢ ʧʨʘʚʠʣʦ, ʫʥʽʤʦʜʘʣʴʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʧʝʨʝʚʝʟʝʥʥʷ, ʩʠʩʪʝʤʘ çʐʣʷʭè, 

ʧʝʨʝʚʽʟʥʠʢʠ, ʧʦʩʣʫʛʠ.  

 

ɺʩʪʫʧ. ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ï ʦʜʥʘ ʟ ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ.  

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʨʠʥʢʫ 

ʋʢʨʘʾʥʠ ʟʫʤʦʚʣʝʥʝ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʡʦʛʦ ʧʝʨʝʚʘʛʘʤʠ ʥʘʜ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ. ɼʦ ʪʘʢʠʭ ʧʝʨʝʚʘʛ ʥʘʣʝʞʘʪʴ ʤʘʥʝʚʨʝʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʘʚʢʠ ʙʝʟ 

ʜʦʜʘʪʢʦʚʠʭ ʧʝʨʝʩʘʜʦʢ ʯʠ ʧʝʨʝʾʟʜʽʚ, ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʘʚʢʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚʘʥʪʘʞʫ, 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʘʥʪʘʞʽʚ, ʩʠʩʪʝʤ ʟʚ'ʷʟʢʫ ʪʘ 

ʚʽʜʩʪʘʥʝʡ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʅʘʮʽʦʥʘʣʴʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2030 ʨʦʢʫ [1], ʪʨʘʥʩʧʦʨʪʥʘ ʛʘʣʫʟʴ ʚ ʮʽʣʦʤʫ ʟʘʜʦʚʦʣʴʥʷʻ ʦʩʥʦʚʥʽ ʧʦʪʨʝʙʠ ʫ 

https://vue.gov.ua/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%BD%D0%B0_%D0%BC%D0%B5%D1%80%D0%B5%D0%B6%D0%B0
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ʚʘʥʪʘʞʥʠʭ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʘʣʝ ʟʘ 

ʷʢʽʩʪʶ ʚʩʝ ʱʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʻʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ 

ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʻ ʚʽʡʩʴʢʦʚʘ 

ʘʛʨʝʩʽʷ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʟʨʦʩʣʘ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. ʆʩʦʙʣʠʚʦʩʪʽ ʜʘʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, 

ʘʥʘʣʽʟ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʭ ʧʨʠʚʝʜʝʥʠʡ ʚ ʨʦʙʦʪʘʭ ʮʽʣʦʛʦ ʨʷʜʫ ʜʦʩʣʽʜʥʠʢʽʚ: 

ɿʘʡʮʝʚʘ ɭ.ɯ., ʂʽʩʽʣʷ ʈ., ʉʪʝʙʣʘʢʘ, ɼ. ʄ. ʉʫʭʽʥʘ ʖ.ʉ., ʉʘʜʠʢʦʚʘ ʆ.ʅ. ʪʘ ʽʥʰʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʽ çʐʣʷʭè ʫ 

ʧʝʨʽʦʜ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʥʝ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʢʫʨʩʫ 

ʋʢʨʘʾʥʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʜʦ ʪʨʘʥʩ'ʻʚʨʦʧʝʡʩʴʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʻ: ʪʨʘʥʩʧʦʨʪʥʘ 

ʩʠʩʪʝʤʘ ʋʢʨʘʾʥʠ ʻ ʤʝʥʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʯʝʨʝʟ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʽʥʪʝʨʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʘ ʫʢʨʘʾʥʩʴʢʘ ʧʨʦʜʫʢʮʽʷ ʦʙʤʝʞʝʥʠʡ ʚʠʭʽʜ ʥʘ 

ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ; ʫʢʨʘʾʥʩʴʢʠʡ ʽʥʪʝʨʤʦʜʘʣʴʥʠʡ ʪʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʟʘʡʤʘʻ ʤʝʥʰʝ 1% ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʠʥʢʫ. 

ʆʩʥʦʚʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʩʢʣʘʜʘʻ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ï ʦʜʥʘ ʟ 

ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ 

ʋʢʨʘʾʥʠ.  

ɿʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʚʘʥʪʘʞʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, 

ʟʥʘʯʥʦ ʟʨʦʩʣʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʽʟʥʠʯʥʦʛʦ. ʎʝ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʟʤʽʥʠ ʚʠʜʫ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʦʩʢʽʣʴʢʠ ʟʘʣʽʟʥʠʮʝʶ ʧʝʨʝʚʦʟʠʣʠʩʷ ʪʦʚʘʨʠ, ʷʢʽ 

ʋʢʨʘʾʥʘ ʽʤʧʦʨʪʫʻ ʪʘ ʝʢʩʧʦʨʪʫʻ (ʟʝʨʥʦ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʜʦʙʨʠʚʘ, ʭʽʤʽʯʥʘ 

ʧʨʦʜʫʢʮʽʷ, ʩʽʣʴ ʪʘ ʧʨʦʜʫʢʮʽʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ) ʋ ʦʩʪʘʥʥʽʡ ʜʦ ʚʦʻʥʥʠʡ ʨʽʢ, 

2021 ʨʦʮʽ ʙʫʣʦ ʧʝʨʝʚʝʟʝʥʦ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 36,05% ʚʘʥʪʘʞʽʚ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.1. 
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ʈʠʩ. 1. ʆʙôʻʤʠ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ (2021ʨ.) [2] 

 

ʆʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʪʘ ʾʭ ʷʢʽʩʴ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 2022 ʨʦʮʽ ʩʠʩʪʝʤʠ çʐʣʷʭè - ʽʥʬʦʨʤʘʮʽʡʥʦ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʩʫʢʫʧʥʽʩʪʴ ʨʝʻʩʪʨʽʚ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʧʨʦʛʨʘʤʥʠʭ, ʧʨʦʛʨʘʤʥʦ 

ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʫʥʽʢʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʦʛʽʯʥʝ ʧʦʻʜʥʘʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʙʨʦʙʢʫ ʪʘ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ, ʚʥʫʪʨʽʰʥʶ 

ʪʘ ʟʦʚʥʽʰʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ 

ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʟ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʥʘ ʥʘʟʝʤʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. 

ʉʪʨʫʢʪʫʨʫ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʾ ʙʣʦ 

ʩʭʝʤʠ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʉʢʣʘʜ ʩʠʩʪʝʤʠ çʐʣʷʭè 

 

ɿʘʛʘʣʦʤ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʭʦʯʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʋʢʨʘʾʥʠ ʥʘʨʘʟʽ 

ʧʝʨʝʙʫʚʘʻ ʫ ʩʢʣʘʜʥʽʡ ʩʠʪʫʘʮʽʾ, ʾʡ ʚʜʘʣʦʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 
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ʚʘʥʪʘʞʽʚ: ʫ ʣʶʪʦʤʫ 2022 ʨʦʢʫ, ʟ ʧʦʯʘʪʢʦʤ ʚʽʡʥʠ, ʦʙʩʷʛʠ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ 

ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ ʟʤʽʥ ʥʘ ʚʩʽʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʫ, ʘʣʝ ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ ʘʢʪʠʚʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʟʘ 2022 ʨʽʢ ʩʠʩʪʝʤʘ çʐʣʷʭè ʫʚʽʡʰʣʘ ʜʦ ʊʦʧ-5 ʥʘʡʘʢʪʠʚʥʽʰʠʭ ʩʠʩʪʝʤ 

ʜʝʨʞʘʚʥʠʭ ʩʝʨʚʽʩʽʚ. 

ʋ 2022 ʨʦʮʽ ʙʫʣʠ ʟʘʧʨʦʚʘʜʞʝʥʽ ʥʦʚʽ ʮʠʬʨʦʚʽ ʨʽʰʝʥʥʷ: 

1. ʝ-ʟʘʷʚʢʘ ʥʘ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ (ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʪʠ ʟʘʷʚʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ ʥʘ ʧʨʘʚʦ ʧʨʦʚʘʜʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 

ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʘʥʪʘʞʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

https://shlyah.dsbt.gov.ua/); 

2. ʚʠʜʘʯʘ ʣʽʮʝʥʟʽʡ ʦʥʣʘʡʥ; 

3. ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʚʽʟʥʠʢʦʤ ʦʥʣʘʡʥ ʦʧʣʘʪʠ ʟʘ ʚʠʜʘʯʫ ʣʽʮʝʥʟʽʾ; 

4. ʝ-ʚʠʪʷʛ ʧʨʦ ʚʠʜʘʯʫ ʣʽʮʝʥʟʽʾ (ʧʝʨʝʚʽʟʥʠʢ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ 

ʩʬʦʨʤʫʚʘʪʠ ɺʠʪʷʛ ʧʨʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʥʘ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ. ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʚ ʦʩʦʙʠʩʪʦʤʫ ʢʘʙʽʥʝʪʽ ʩʠʩʪʝʤʠ çʐʣʷʭè ʧʝʨʝʡʪʠ ʚ ʨʦʟʜʽʣ 

çʇʝʨʝʚʽʟʥʠʢè ʪʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʂʘʨʪʢʘ ʦʨʛʘʥʽʟʘʮʽʾè. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ çɺʠʪʷʛè. ʉʬʦʨʤʫʚʘʪʠ ʜʦʢʫʤʝʥʪ 

ʤʦʞʥʘ ʽ ʫʢʨʘʾʥʩʴʢʦʶ, ʽ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ. PDF-ʬʘʡʣ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ 

ʪʝʣʝʬʦʥ ʘʙʦ ʨʦʟʜʨʫʢʫʚʘʪʠ. ʅʘ ʨʦʟʜʨʫʢʦʚʘʥʦʤʫ ɺʠʪʷʟʽ ʨʦʟʤʽʱʝʥʦ QR-ʢʦʜ, 

ʚʽʜʩʢʘʥʫʚʘʚʰʠ ʷʢʠʡ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʘʢʪʫʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʩʪʦʩʦʚʥʦ 

ʜʽʾ ʣʽʮʝʥʟʽʾ); 

5. ʝ-ʟʘʷʚʢʠ ʥʘ ʢʦʥʢʫʨʩ ɭʂʄʊ (ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʪʠ ʘʥʢʝʪʫ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ ʥʘ ʢʦʥʢʫʨʩ ɭʂʄʊ ʚ ʦʩʦʙʠʩʪʦʤʫ ʢʘʙʽʥʝʪʽ ʩʠʩʪʝʤʠ 

çʐʣʷʭè); 

6. ʦʥʣʘʡʥ ʟʘʤʦʚʣʝʥʥʷ ʜʦʟʚʦʣʽʚ ʥʘ ʧʦʾʟʜʢʫ ʧʦ ʪʝʨʠʪʦʨʽʷʭ ʽʥʦʟʝʤʥʠʭ 

ʜʝʨʞʘʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʽ ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ; 

7. ʝ-ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʪʠʥ ʢʦʨʜʦʥʫ (ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʯʽ ʣʽʮʝʥʟʽʘʪʘʤʠ 

ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʪʠʥ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʚʽʢʦʤ 

https://shlyah.dsbt.gov.ua/
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ʚʽʜ 18 ʜʦ 60 ʨʦʢʽʚ); 

8. ʧʝʨʝʚʽʨʢʘ ʘʚʪʦ ʚ ʨʝʻʩʪʨʽ ʧʝʨʝʚʽʟʥʠʢʽʚ. 

ʏʝʨʝʟ ʚʽʡʥʫ ʩʢʦʨʦʪʠʣʠʩʷ ʤʦʞʣʠʚʦʩʪʽ ʤʦʨʩʴʢʦʛʦ ʪʘ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʧʦʢʨʠʪʪʷ ʥʝʦʙʭʽʜʥʠʭ ʦʙʩʷʛʽʚ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʚ ʋʢʨʘʾʥʽ, ʱʦ 

ʧʨʠʟʚʝʣʦ ʜʦ ʜʝʩʷʪʠʢʨʘʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʥʠʭ ʣʽʮʝʥʟʽʡ ʥʘ 

ʤʽʞʥʘʨʦʜʥʽ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷ [3]. 

ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʽ çʐʣʷʭè ʫ ʚʽʡʩʴʢʦʚʠʡ ʯʘʩ ʟʘ 2022 ʨʽʢ 99,6 % ʟʘʷʚ ʥʘ 

ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʡ ʙʫʣʦ ʧʦʜʘʥʦ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ ʪʘ ʣʠʰʝ 0,4 % ʚ ʧʘʧʝʨʦʚʽʡ 

ʬʦʨʤʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2021 ʨʦʢʦʤ ï 47,8 % ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ ʪʘ 52,2 % ʚ 

ʧʘʧʝʨʦʚʽʡ ʬʦʨʤʽ.  

ʉʠʩʪʝʤʦʶ çʐʣʷʭè ʽʟ ʧʦʯʘʪʢʫ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʾ ʙʫʣʠ ʚʞʠʪʽ ʟʘʭʦʜʠ 

ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʡ ʥʘ ʧʨʘʚʦ ʧʨʦʚʘʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʟ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. 

ʊʝʨʤʽʥ ʨʦʟʛʣʷʜʫ ʟʘʷʚ ʥʘ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ ʥʘ ʧʨʘʚʦ ʧʨʦʚʘʜʞʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ 2022 ʨʦʮʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʢʣʘʜʘʚ 3 ʜʥʽ, ʚ 2021 ʨʦʮʽ ï ʜʦ 1 ʤʽʩʷʮʷ.  

ɼʠʥʘʤʽʢʘ ʚʠʜʘʯʽ ʣʽʮʝʥʟʽʡ ʟʘ ʧʝʨʽʦʜ ʟ 2019 ʧʦ 2022 ʨʽʢ ʩʠʩʪʝʤʦʶ çʐʣʷʭè 

ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1  

ɼʠʥʘʤʽʢʘ ʚʠʜʘʯʽ ʣʽʮʝʥʟʽʡ ʟʘ 2019-2022 ʨʽʢ ʩʠʩʪʝʤʦʶ çʐʣʷʭè 

ʅʘʟʚʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ 

ʧʦʩʣʫʛʠ 

ʂʽʣʴʢʽʩʪʴ ʥʘʜʘʥʠʭ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʦʩʣʫʛ 

ʇʝʨʝʨʘʭʦʚʘʥʦ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ, 

ʛʨʥ. 

2019 2020 2021 2022 2019 2020 2021 2022 

ɺʠʜʘʥʦ ʣʽʮʝʥʟʽʡ ʥʘ ʧʨʘʚʦ 

ʧʨʦʚʘʜʞʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʘʥʪʘʞʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ 

3454 2876 2898 13055 6759693 6258034 6845326 33514047 
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ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʽ 1, ʟʘ 2022 ʨʽʢ ʢʽʣʴʢʽʩʪʴ ʥʘʜʘʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʧʦʩʣʫʛ ʩʠʩʪʝʤʦʶ çʐʣʷʭè ʟʙʽʣʴʰʠʣʘʩʴ 4,5 ʨʘʟʠ. 

ʇʽʩʣʷ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ, ʢʦʣʠ ʙʫʣʘ ʚʚʝʜʝʥʘ ʟʘʙʦʨʦʥʘ ʥʘ 

ʚʠʾʟʜ ʯʦʣʦʚʽʢʽʚ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʟʘ ʢʦʨʜʦʥ, ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʣʶʜʝʡ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʝʟʝʥʥʷ, ʱʦʙ ʥʘʰʘ ʝʢʩʧʦʨʪʥʘ ʪʘ ʽʤʧʦʨʪʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʧʨʦʜʦʚʞʫʚʘʣʘʩʴ. ʇʨʦʪʝ ʩʠʩʪʝʤʠ, ʟʘ ʷʢʦʶ ʮʽ ʣʶʜʠ ʙ ʚʠʾʞʜʞʘʣʠ ʟʘ ʢʦʨʜʦʥ, ʥʝ 

ʙʫʣʦ, ʪʦʤʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ, ʱʦ ʚ ʩʠʩʪʝʤʽ "ʐʣʷʭ", ʜʝ ʧʝʨʝʚʽʟʥʠʢʠ ʚʞʝ 

ʧʨʘʮʶʶʪʴ (ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʽ ʚ ʢʦʞʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ ʻ ʩʚʽʡ ʢʘʙʽʥʝʪ), ʚʦʥʠ 

ʨʝʻʩʪʨʫʚʘʪʠʤʫʪʴ ʩʚʽʡ ʚʠʾʟʜ ʟʘ ʢʦʨʜʦʥ. ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ ʜʘʥʘ ʦʩʦʙʘ ʬʘʢʪʠʯʥʦ ʤʘʻ 

ʧʨʘʚʦ ʥʘ ʧʝʨʝʪʠʥ ʢʦʨʜʦʥʫ. ɿʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ "ʐʣʷʭ" ʚ 

2022 ʨʦʮʽ ʚʜʘʣʦʩʷ ʧʦʙʦʨʦʪʠ ʧʘʣʠʚʥʫ ʢʨʠʟʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ 

ʚʦʜʽʷʤ ʣʽʮʝʥʟʽʘʪʽʚ ʚʠʾʞʜʞʘʪʠ ʟʘ ʢʦʨʜʦʥ, ʧʝʨʝʚʽʟʥʠʢʘʤ ʪʘ ʙʽʟʥʝʩʫ, ʱʦ ʟʘʢʫʧʠʚ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʦ ʮʠʩʪʝʨʥ, ʧʨʠʚʝʟʪʠ ʧʘʣʴʥʝ ʚ ʋʢʨʘʾʥʫ. 

ʇʨʠ ʚʩʽ ʩʢʣʘʜʥʦʱʽ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʩʠʩʪʝʤʘ "ʐʣʷʭ" ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ 

ʽ ʨʦʙʠʪʠ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʧʝʨʝʤʦʛʫ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. ʇʨʦ ʩʭʚʘʣʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ 

ʜʦ 2030 ʨʦʢʫ. ɼʦʢʫʤʝʥʪ 430-2018-ʨ. ʈʝʜʘʢʮʽʷ ʚʽʜ 07.04.2021. URL: 

https://zakon.rada.gov.ua/laws/show/430-2018-%D1%80#Text. 

2. ʇʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟʘ ʚʠʜʘʤʠ ʚʘʥʪʘʞʽʚ. 

ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. URL: 

https://ukrstat.gov.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 11.10.2023). 

3. ʂʦʩʩʝ ɯ. ʊʨʝʥʜʠ ʫʢʨʘʾʥʩʴʢʦʾ ʣʦʛʽʩʪʠʢʠ ʥʘ ʢʽʥʝʮʴ ʞʦʚʪʥʷ 2022 ʨʦʢʫ. 

URL: https://agrotimes.ua/opinion/trendy-ukrayinskoyi-logistyky-na-kinecz-

zhovtnya-2022-roku/. 
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ʇʆʃʋʏɽʅʀɽ ʀ ʌʀɿʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ɸɹʉʆʈɹɽʅʊʅʓʍ 

ʂʆʄʇʆɿʀʎʀʁ ʅɸ ʆʉʅʆɺɽ ɸʄʀʅɸ ʀ ʕʌʀʈʆɺ 

 

ʖʣʜʘʰʝʚ ʊʘʰʤʫʨʟʘ ʈʘʭʤʦʥʦʚʠʯ 

ʢ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ 

 ʂʘʨʰʠʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 

 

ʉʝʛʦʜʥʷ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʝʜʲʷʚʣʷʶʪ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʧʨʠʨʦʜʥʳʭ ʪʦʚʘʨʥʳʭ ʛʘʟʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʨʘʞʘʶʪʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʪʘʥʜʘʨʪʘʭ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  

ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʨʠʨʦʜʥʳʭ 

ʪʦʚʘʨʥʳʭ ʛʘʟʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ. 

ʅʝʪ ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʇʦʢʘʟʘʪʝʣʠ ʜʣʷ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʝʛʠʦʥʦʚ 

ʉʨʝʜʥʠʡ ʍʦʣʦʜʥʳʡ 

1 ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʦʣʴʥʘʷ ʜʦʣʷ, % ʅʝ ʫʢʘʟʘʥʦ, ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ 

2 

ʊʦʯʢʘ ʨʦʩʳ ʧʦ ʚʦʜʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 3,92 
ʦ 

ʉ
, ʦ 
ʉ, ʥʝ ʚʳʰʝ: 

- ɿʠʤʥʠʡ ʧʝʨʠʦʜ 

- ʃʝʪʥʠʡ ʧʝʨʠʦʜ 

 

 

 

-10,0 

-10,0 

 

 

 

-20 

-14,0 

3 

ʊʦʯʢʘ ʨʦʩʳ ʧʦ ʫʛʣʝʚʦʜʦʨʦʜʘʤ ʧʨʠ 

ʜʘʚʣʝʥʠʠ ʦʪ 2,5 ʜʦ 7,5 ʄʇʘ, 
ʦ
ʉ, ʥʝ ʚʳʰʝ: 

- ɿʠʤʥʠʡ ʧʝʨʠʦʜ 

- ʃʝʪʥʠʡ ʧʝʨʠʦʜ 

 

 

 

 

-2,0 

-2,0 

 

 

 

 

-10,0 

-5,0 

4 
ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʦʚʦʜʦʨʦʜʘ, 

ʛ/ʤ 
3 
, ʥʝʚʝʣʠʢʘ. 

0,007 

5 
ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʨʢʘʧʪʘʥʦʚʦʡ 

ʩʝʨʳ, ʛ/ʤ
3 
, ʥʝʟʥʘʯʠʪʝʣʴʥʘ. 

0,016 

6 
ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʡ ʩʝʨʳ, ʛ/ʤ 
3 
, ʥʝʚʳʩʦʢʘʷ. 

0,030 

7 ʄʦʣʷʨʥʘʷ ʜʦʣʷ ʢʠʩʣʦʨʦʜʘ, %, ʥʝʚʝʣʠʢʘ. 0,020 

8 
ʄʦʣʷʨʥʘʷ ʜʦʣʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, %, 

ʥʝʚʝʣʠʢʘ. 
2,5 

9 
ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʯʘʩʪʠʮ, ʛ/ʤ
3 
, ʙʳʣʘ ʥʝʚʝʣʠʢʘ. 

0,001 

10 ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ 
3 

ʅʝ ʫʢʘʟʘʥʦ, ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ 
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ʅʘʰʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʚʝʜʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʜʦ ʫʨʦʚʥʷ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʢ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʪʦʚʘʨʥʳʤ ʛʘʟʘʤ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ - ʫʜʘʣʝʥʠʝ ʢʠʩʣʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʘ ï ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʦʢʩʠʜʘ 

ʫʛʣʝʨʦʜʘ (IV), ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ ʧʨʘʢʪʠʢʫ 

ʧʦʛʣʦʪʠʪʝʣʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʘʙʩʦʨʙʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʤʠʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄɼʕɸ ʠ ɼʕɸ , ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʳʭ 

ʵʬʠʨʦʚ - ʜʠʤʝʪʠʣʦʚʳʡ ʠ ʤʦʥʦʤʝʪʠʣʦʚʳʡ ʵʬʠʨʳ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʡ ʜʣʷ ʛʘʟʦʦʯʠʩʪʢʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʘʤʠʥʦʚ ʠ ʵʬʠʨʦʚ 

ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʳʭ ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʉʦʩʪʘʚ ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ ʘʤʠʥʦʚ ʠ ʵʬʠʨʦʚ ʜʣʷ 

ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʦʪ ʢʠʩʣʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ˉ ʀʤʝʥʦʚʘʥʠʝ ʉʦʜʝʨʞʘʥʠʝ, % 

ʉʦʩʪʘʚ ʘʙʩʦʨʙʝʥʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ MEA + PGEDME + PEGMME 

ˉ ʀʤʝʥʦʚʘʥʠʝ ʄʕɸ ʇɻɽɼʄɽ ʇɽɻʄʄɽ ɺʦʜʘ 

1 ʄʇʇ-1 20 5 5 70 

2 ʄʇʇ-2 22 4 4 70 

3 ʄʇʇ-3 24 3 3 70 

4 ʄʇʇ-4 30 2 2 66 

5 ʄʇʇ-5 27 3 - 70 

6 ʄʇʇ-6 27 - 3 70 

ʉʦʩʪʘʚ ʘʙʩʦʨʙʝʥʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ DEA + PGEDME + PEGMME 

ˉ ʀʤʝʥʦʚʘʥʠʝ ɼʕɸ ʇɻɽɼʄɽ ʇɽɻʄʄɽ ɺʦʜʘ 

7 ɼʇʇ-1 20 5 5 70 

8 ɼʇʇ-2 22 4 4 70 

9 ɼʇʇ-3 24 3 3 70 

10 ɼʇʇ-4 30 2 2 66 

11 ɼʇʇ-5 27 3 - 70 

12 ɼʇʇ-6 27 - 3 70 

ʉʦʩʪʘʚ ʘʙʩʦʨʙʝʥʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ MEA + DEA + PGEDME + PEGMME 

ˉ ʀʤʝʥʦʚʘʥʠʝ ʄʕɸ ɼʕɸ ʇɻɽɼʄɽ ʇɽɻʄʄɽ ɺʦʜʘ 

13 ʄɼʇʇ-1 15 5 5 5 70 

14 ʄɼʇʇ-2 5 15 5 5 70 

15 ʄɼʇʇ-3 20 7 3 - 70 

16 ʄɼʇʇ-4 7 20 3 - 70 

17 ʄɼʇʇ-5 15 15 3 3 64 

 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʛʘʟʦʚ ʦʪ ʢʠʩʣʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 
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ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ-3 

ʆʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʙʩʦʨʙʝʥʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ 

ɼʕɸ + ʄʕɸ + ʇɻʕɼʄʕ + ʇʕɻʄʄʕ 

ˉ ʀʤʝʥʦʚʘʥʠʝ ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ 
3
 ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ, ʛ/ʤʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʠʧʝʥʠʷ, 
ʦ 
ʉ 

1 ʄʇʇ-1 1,0029 46,51 128,5 

2 ʄʇʇ-2 1,0028 43 391 126,88 

3 ʄʇʇ-3 1,0027 40 272 125,26 

4 ʄʇʇ-4 1,00332 38 875 126,36 

5 ʄʇʇ-5 1,00345 36.0435 122,8 

6 ʄʇʇ-6 1,00165 35.1435 122,86 

7 ɼʇʇ-1 1,0179 55 324 148,9 

8 ɼʇʇ-2 1,0193 53.0864 149,32 

9 ɼʇʇ-3 1,0207 50,8488 149,74 

10 ɼʇʇ-4 1,02582 52 096 156,96 

11 ɼʇʇ-5 1,0237 47.0424 150,34 

12 ɼʇʇ-6 1,0219 47.0424 150,4 

13 ʄɼʇʇ-1 1,00665 48.7135 133,6 

14 ʄɼʇʇ-2 1,01415 53,1205 143,8 

15 ʄɼʇʇ-3 1,0087 39,1284 129,94 

16 ʄɼʇʇ-4 1,01845 44,8575 143,2 

17 ʄɼʇʇ-5 1,01503 49.4655 144,64 

 

ʉʝʛʦʜʥʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʦʟʠʮʠʡ ʠʟ ʵʪʠʭ ʘʣʢʘʥʦʘʤʠʥʦʚ ʠ ʵʬʠʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʮʝʩʩ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʧʦʣʫʯʘʶʪ 

ʪʦʚʘʨʥʳʡ ʛʘʟ. çʐʫʨʪʘʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʛʦ 

ʫʧʨʘʚʣʝʥʠʷè.ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʫʩʪʨʦʡʩʪʚʘ ɸʉʆʋ-1 ʩʣʝʜʫʶʱʠʡ:               

Q ʛʘʟ = 15 1*10 
3 
ʤ

3
/ʯʘʩ; ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʥʘ ʚʭʦʜʝ ʚ ʘʙʩʦʨʙʝʨ - 3 ʄʇʘ; ʜʘʚʣʝʥʠʝ ʛʘʟʘ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʘʙʩʦʨʙʝʨʘ - 2,9 ʄʇʘ; ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʥʘ ʚʭʦʜʝ ʚ ʘʙʩʦʨʙʝʨ - 55
ʦ
ʉ; 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʘʙʩʦʨʙʝʨʘ, - 64
ʦ
ʉ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʝʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʄɼʕɸ,ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʘʙʩʦʨʙʝʨ, - 60 
ʦ 
ʉ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʝʨʭʫ ʜʝʩʦʨʙʝʨʘ 107
ʦ
ʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʠʟʫ 121

ʦ
ʉ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ 

ʧʨʦʠʩʧʠʪʘʥʳ ʠ ʘʙʩʦʨʙʠʨʫʶʱʠʝ ʢʦʤʧʦʟʠʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʰʠʭ ʥʘʫʯʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʪʘʨʝʣʦʯʥʳʝ ïʥʘʩʘʜʦʯʥʳʝ ʘʙʩʦʨʙʝʨʝʚ ʜʠʘʧʘʟʦʥʝ ʜʘʚʣʝʥʠʡ ʦʪ 3 ʜʦ 5 ʄʇʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ-4 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʘʟʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʫʩʪʘʥʦʚʢʠ ʩʝʨʦʦʯʠʩʪʢʠ 

ʛʘʟʘ ɸʉʆʋ-1 çʐʫʨʪʘʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷè 

ˉ ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʘʟʘ ʀʥʜʠʢʘʪʦʨ 

1 
ʍʠʤʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʩʦʩʪʘʚ, % 

ʉ1 92,53 

ʉ2 4.34 

ʉ3 0,92 

ʥ-ʉ 4 0,16 

ʠ-S 4 0,27 

ʥ-ʉ 5 0,04 

ʠ-S 5 0,10 

ʉ6+ ʚʳʰʝ 0,07 

ʉʆ2 0,67 

ʅ2S 0,02 

N2 0,89 

2 ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ 
3 

0,7306 

3 ʄʦʣʝʢʫʣʷʨʥʘʷ ïʤʘʩʩʘ 17 514 

4 
ɺʳʩʦʢʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʢʢʘʣ/ʤ
3 9290,7 

5 
ʅʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʢʘʣ/ʤ 

3
 

8376,8 

6 ʏʠʩʣʦ ɺʦʙʙʝ, ʢʢʘʣ/ʤ 
3
 10756,9 

 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʘʟʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʫʩʪʘʥʦʚʢʠ ʩʝʨʦʦʯʠʩʪʢʠ ʛʘʟʘ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʳʭ ʪʦʚʘʨʥʳʭ ʛʘʟʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ . 

 

ʀʉʇʆʃʔɿʆɺɸʅʅʓɽ ʃʀʊɽʈɸʊʋʈʓ 

1. ʖʣʜʘʰʝʚ ʊ.ʈ., ʄʘʭʤʫʜʦʚ ʄ.ɾ.ʅʝʬʪʴ - ʛʘʟ ʢʠʤʸʩʠ ʚʘ ʬʠʟʠʢʘʩʠ ïפʘʨʰʠ 

ñʀʥʪʝʣʣʝʢʪò ʥʘʰʨʠʸʪʠ ï 2022. - 463 ʙʝʪ. 

2. Yuldashev T.R. ñCurrent Problems of Amine Treatment of Natural Gases 

and Ways to Soive Themò. //International Journal of Advanced Research in Science 

Engineeering and Technology ï ISSN (Online): 2350ð0328 ïOf IJARSET, 19971-
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19973. -Volume 9, Issue 10, October 2022. 

3. ʖʣʜʘʰʝʚ ʊ.ʈ., ɸʜʠʟʦʚ ɹ.ɿ.
2 
ʕʬʬʝʢʪʠʚʥʳʝ ʘʩʧʝʢʪʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʆʆʆ çʄʫʙʘʨʝʢʩʢʦʛʦ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘè //ʂʘʨɼʋ 

ʭʘʙʘʨʣʘʨʠ 2/1 (58) ʤʘʨʪ ï ʘʧʨʝʣʴ ˉ2 ï 2023, 76-82 ʩʪʨ. 

4. ʖʣʜʘʰʝʚ ʊ.ʈ. ʆʩʥʦʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʯʠʩʪʢʠ ʛʘʟʦʘʙʩʦʨʙʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. //ʋʥʠʚʝʨʩʫʤò ʪʝʭʥʠʯʝʢʠʝ ʥʘʫʢʠ ï 2023 

ʚʠʧʫʩʢ 5 (110)-6 ʯʘʩʪʴ ï ʩʘʡʪ https-20-24 ʩʪʨ. :// 7 ʋʥʠʚʝʨʩʫʤ. ʂʦʤ/ʨʫ/ʪʝʯ 2023 

ʛʦʜʘ. 
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ʋɼʂ 622.53:681.518. 

ɸʅɸʃɯɿ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʇʆʃɯʄɽʈʅʀʍ ɼʆʄɯʐʆʂ ɼʃʗ 

ʆʇʊʀʄɯɿɸʎɯɰ ɽʅɽʈɻʆɺʊʈɸʊ ʅɸʉʆʉʅʀʍ ʋʉʊɸʅʆɺʆʂ 

 

ʗʞʫʢ ɼʤʠʪʨʦ ɺʽʢʪʦʨʦʚʠʯ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʪʨʘʢʪʦʨʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ  

ɼʫʛʘʥʝʮʴ ɺʽʢʪʦʨ ɯʚʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʨʘʢʪʦʨʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʂʘʤ∕ ʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʠʧʦʚʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʜʦʙʘʚʦʢ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʨʦʙʦʪʠ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʢʦʥʩʦʣʴʥʦʤʫ ʮʝʥʪʨʦʙʽʞʥʦʤʫ ʥʘʩʦʩʽ, 

ʤʘʨʢʠ 2ʂ-6, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚ ʚʦʜʫ ʇʇɸ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ 

ʫ ʚʦʜʫ ʜʦʜʘʚʘʣʠ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʧʦʣʽʤʝʨ ʜʦʟʦʶ 0,01%. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʜʦʙʘʚʦʢ 

ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʾʭʥʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʘ ʩʘʤʝ - ʧʦʜʘʯʘ ʥʘʩʦʩʘ Qʥ ʟʙʽʣʴʰʠʣʘʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 30%, ʘ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ - ʥʘ 10%.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:, ʥʘʩʦʩʥʘ ʫʩʪʘʥʦʚʢʘ, ʧʦʣʽʘʢʨʠʣʘʤʽʜ, ʧʦʣʽʤʝʨʥʘ ʜʦʙʘʚʢʘ, 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. 

 

ʇʽʤʝʨʥʽ ʜʦʙʘʚʢʠ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʙʦʪʽ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʟʦʢʨʝʤʘ ʚ ʩʠʩʪʝʤʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ, ʢʘʥʘʣʽʟʘʮʽʾ ʪʘ ʽʥʰʠʭ 

ʩʠʩʪʝʤʘʭ [1]. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʨʦʣʝʡ ʧʦʣʽʤʝʨʥʠʭ ʜʦʙʘʚʦʢ ʻ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʤʽʞ 

ʨʫʭʦʤʠʤʠ ʜʝʪʘʣʷʤʠ ʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɼʦʜʘʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʟʥʦʩ ʪʘ ʟʙʽʣʴʰʠʪʠ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʽʚ, ʪʘʢʽ ʷʢ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ 

ʨʦʙʦʪʠ [2]. 
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ʂʨʽʤ ʪʦʛʦ, ʧʦʣʽʤʝʨʥʽ ʜʦʙʘʚʢʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʥʪʠʢʦʨʦʟʽʡʥʠʡ 

ʟʘʭʠʩʪ ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʫ ʩʠʩʪʝʤʘʭ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʚʦʜʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʦʣʝʡ. ɺʦʥʠ 

ʟʘʧʦʙʽʛʘʶʪʴ ʫʪʚʦʨʝʥʥʶ ʢʦʨʦʟʽʾ ʥʘ ʤʝʪʘʣʝʚʠʭ ʧʦʚʝʨʭʥʷʭ, ʟʙʝʨʽʛʘʶʯʠ ʪʘʢʠʤ 

ʯʠʥʦʤ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ [3]. 

ʋ 1959 ʨ. ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʜʥʦʯʘʩʥʦ ʨʦʙʦʪʠ [2, 4]. ɺ ʥʠʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʝʷʢʽ 

ʥʝʥʶʪʦʥʽʚʩʴʢʽ ʨʦʟʯʠʥʠ (ʨʦʟʯʠʥʠ, ʚôʷʟʢʽʩʪʴ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʯʠ 

ʟʩʫʚʫ) ʤʘʶʪʴ ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʠʡ ʦʧʽʨ ʪʝʨʪʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʽʣʴʰʽʩʪʶ ʽʥʰʠʭ. 

ʉʘʤʝ ʥʠʟʴʢʝ ʪʝʨʪʷ ʤʘʶʪʴ ʨʦʟʯʠʥʠ ʥʘʪʨʽʻʚʦʾ ʩʦʣʽ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ 

(ʂʄʎ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʢʘʟʘʥʦ, ʱʦ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʫ ʨʫʭʦʤʠʭ 

ʨʦʟʯʠʥʘʭ ʂʄʎ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʈʷʜ ʘʚʪʦʨʽʚ [1, 5, 7] ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʣʠ, ʱʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ 

ʥʘʧʦʨʫ ʚ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʥʘʬʪʦʧʨʦʚʦʜʘʭ ʷʢ ʥʘʬʪʦʨʦʟʯʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʤʦʞʣʠʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʘʚʦʢ ʘʩʬʘʣʴʛʝʥʽʚ ʽ ʩʤʦʣ - ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʥʘʬʪʦʚʠʭ 

ʟʘʣʠʰʢʘʭ ʧʽʩʣʷ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ. ɿʦʢʨʝʤʘ, ʧʨʦʚʦʜʠʣʠʩʷ ʤʘʩʰʪʘʙʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʧʦʣʽʤʝʨʥʠʭ ʜʦʙʘʚʦʢ ʥʘ ʟʥʠʞʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʦʧʦʨʽʚ 

ʫ ʪʨʫʙʘʭ ʽ ʧʦʞʝʞʥʠʭ ʰʣʘʥʛʘʭ (ʟʦʢʨʝʤʘ, ʚʦʥʠ ʜʦʜʘʚʘʣʠ ʧʦʣʽʤʝʨ ʫ ʚʩʤʦʢʪʫʚʘʣʴʥʫ 

ʣʽʥʽʶ ʥʘʩʦʩʘ, ʪʠʤ ʩʘʤʠʤ ʟʥʠʞʫʶʯʠ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ ʽ ʚ ʩʘʤʦʤʫ ʥʘʩʦʩʽ) [5]. 

ʅʠʥʽ, ʫ ʟʚ'ʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʮʽʥ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʩʝ ʘʢʪʫʘʣʴʥʽʰʠʤ ʩʪʘʻ 

ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ ʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟ ʤʝʪʦʶ 

ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʬʪʠ, ʛʘʟʫ, ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, 

ʚʦʜʠ ʪʦʱʦ. ʊʦʤʫ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʦʣʽʤʝʨʥʦʾ 

ʜʦʙʘʚʢʠ ʇɸɸ ʥʘ ʨʦʙʦʪʫ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ 2ʂ-6 ʽ ʂ20/18 ʪʘ ʟʥʠʞʝʥʥʷ 

ʝʥʝʨʛʦʟʘʪʨʘʪ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʦʪʨʝʙ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʫ çStatisticaè, ʫ ʧʨʦʛʨʘʤʽ Microsoft Exsel 2013 ʽ Statsf, 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʦʙʣʷʣʠʩʷ ʥʘ ʢʘʬʝʜʨʽ ʪʨʘʢʪʦʨʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʪʘʮʽʦʥʘʨʥʦʤʫ 

ʢʦʥʩʦʣʴʥʦʤʫ ʮʝʥʪʨʦʙʽʞʥʦʤʫ ʥʘʩʦʩʽ, ʤʘʨʢʠ 2ʂ-6, ʰʣʷʭʦʤ ʟʘʢʨʠʪʪʷ ʚʝʥʪʠʣʶ ʥʘ 
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ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʽ ʟʘʧʫʩʢʫ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚ ʨʦʙʦʪʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚ ʚʦʜʫ ʧʦʣʽʤʝʨʥʠʭ ʜʦʙʘʚʦʢ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ ʫ ʚʦʜʫ 

ʜʦʜʘʚʘʣʠ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʧʦʣʽʤʝʨ ʜʦʟʦʶ 0,01%. ʇʽʩʣʷ ʚʠʭʦʜʫ ʥʘʩʦʩʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʦʨʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʟʤʽʥʶʶʯʠ ʩʪʫʧʽʥʴ ʚʽʜʢʨʠʪʪʷ ʚʝʥʪʠʣʷ, 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʧʦ ʧ'ʷʪʴ ʜʦʚʽʣʴʥʠʭ ʧʦʜʘʯ ʥʘʩʦʩʦʤ ʚʦʜʠ ʟ ʜʦʤʽʰʢʘʤʠ ʽ ʙʝʟ ʥʠʭ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʥʫʣʴʦʚʦʾ ʽ ʜʦʚʦʜʷʯʠ ʧʦʜʘʯʫ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʧʦʚʥʝ 

ʚʽʜʢʨʠʪʪʷ ʚʝʥʪʠʣʷ ), ʪʦʙʪʦ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʜʝʩʷʪʴ ʜʦʩʣʽʜʽʚ. 

ʇʦʣʽʘʢʨʠʣʘʤʽʜ 

ʈʦʟʙʘʚʣʝʥʽ ʨʦʟʯʠʥʠ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ʧʦʤʽʪʥʦ ʟʤʝʥʰʫʶʪʴ ʦʧʽʨ ʪʝʨʪʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʠʩʪʦʶ ʚʦʜʦʶ. ɺ ʨʦʙʦʪʽ [6] ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʚʝʜʽʥʢʘ ʧʦʣʽʤʝʨʫ J-100 

ʟʥʘʯʥʦ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʟʘʣʝʞʥʦʩʪʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʜʣʷ ʚôʷʟʢʠʭ ʨʝʦʣʦʛʽʯʥʠʭ 

ʨʽʜʠʥ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦ 

ʪʝʯʽʾ ʚ ʪʨʫʙʽ ʚôʷʟʢʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ, ʷʢʽ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʩʪʝʧʝʥʝʚʦʤʫ 

ʟʘʢʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʯʠʩʣʘ Reǋ. 

 

ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ f ʚʽʜ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ 

ʜʣʷ ʯʠʩʪʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ (ʩʫʮʽʣʴʥʽ ʣʽʥʽʾ) ʽ ʜʣʷ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,3% (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʦʯʢʠ) [6]; 

nǋ - ʩʪʝʧʽʥʴ ʨʝʦʣʦʛʽʯʥʦʩʪʽ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʦʜʷʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʤʝʥʰʝʥʥʷʤ ʦʧʦʨʫ ʚ ʨʦʟʯʠʥʘʭ, ʜʣʷ 

ʷʢʠʭ nǋ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ 0,55. ɸʚʪʦʨʠ ʧʦʷʩʥʶʶʪʴ ʨʦʟʙʽʞʥʽʩʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʯʠʩʪʦʛʦ ʨʝʦʣʦʛʽʯʥʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ ʝʬʝʢʪʦʤ ʚôʷʟʢʦʧʨʫʞʥʦʩʪʽ. 

ʇʇɸ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʟʘʛʫʱʫʚʘʯʽ ʜʣʷ ʚʦʜʠ ʘʙʦ ʨʽʜʠʥ, 

ʱʦ ʧʝʨʝʢʘʯʫʶʪʴʩʷ ʥʘʩʦʩʦʤ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʙʽʣʴʰʠʪʠ ʚ'ʷʟʢʽʩʪʴ ʨʽʜʠʥʠ, 

ʧʦʢʨʘʱʫʶʯʠ ʾʾ ʧʦʪʦʢʦʧʨʦʚʽʜʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ 

ʥʘʩʦʩʽʚ. 

ɼʘʥʥʽ ʜʣʷ ʽʥʰʦʛʦ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ɸʈ-30 ʚ ʜʽʘʧʘʟʦʥʽ ʜʽʘʤʝʪʨʽʚ ʪʨʫʙ ʚʽʜ 

0,457 ʜʦ 15,24 ʩʤ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2 [7], ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʫ ʥʘ 80% ʽ ʙʽʣʴʰʝ. 

ʈʠʩ. 2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʯʠʥʽʚ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ɸʈ-30 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ 2,5Ț10
ï4

 [7]. 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʪʨʠʤʘʥʽ ʘʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʬʽʨʤʠ, ʷʢʘ ʚʠʧʫʩʢʘʻ ʮʝʡ ʧʨʦʜʫʢʪ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʢʦʥʮʝʥʪʨʘʮʽʾ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʫ ʪʝʨʪʷ), ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʛʫʘʨʦʚʦʶ 

ʩʤʦʣʦʶ ʽ ʧʦʣʽʦʢʩʽʝʪʠʣʝʥʦʤ. ʆʩʢʽʣʴʢʠ ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʨʦʟʯʠʥʷʻʪʴʩʷ ʩʢʦʨʽʰʝ, ʥʽʞ 

ʧʦʣʽʦʢʩʽʝʪʠʣʝʥ, ʪʦ ʚʽʥ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʜʝ 

ʥʝʦʙʭʽʜʥʘ ʰʚʠʜʢʘ ʨʦʟʯʠʥʥʽʩʪʴ ʽ ʚʝʣʠʢʝ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ. 

ʅʘʪʨʽʻʚʘ ʩʽʣʴ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ (ʂʄʎ) 

ʗʢ ʛʦʚʦʨʠʣʦʩʷ ʨʘʥʽʰʝ, ʧʝʨʰʦʶ ʚʦʜʦʨʦʟʯʠʥʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʱʦ ʟʤʝʥʰʫʻ 

ʦʧʽʨ ʪʝʨʪʷ, ʙʫʣʘ ʚʠʚʯʝʥʘ ʽ ʦʧʠʩʘʥʘ ʚ ʣʽʪʝʨʘʪʫʨʽ ʂʄʎ. ʋ ʨʦʙʦʪʘʭ [2, 4] 

ʚʢʘʟʫʚʘʣʦʩʷ, ʱʦ ʫ ʨʦʟʯʠʥʽʚ ʂʄʎ ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʦʧʦʨʫ 

ʪʝʨʪʷ. ʍʦʯ ʜʦʙʘʚʢʠ ʮʽʻʾ ʨʝʯʦʚʠʥʠ ʚ ʤʘʩʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʤʝʥʰ ʝʬʝʢʪʠʚʥʽ, ʥʽʞ 
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ʜʦʙʘʚʢʠ ʛʫʘʨʦʚʦʾ ʩʤʦʣʠ, ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʂʄʎ. ʈʦʙʦʪʘ [7] 

ʙʫʣʘ ʦʜʥʘ ʟ ʧʝʨʰʠʭ, ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʮʽʻʾ ʨʝʯʦʚʠʥʠ. 

ʅʘ ʨʠʩ. 3 ʥʘʚʦʜʷʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚ ʪʨʫʙʽ 

ʜʽʘʤʝʪʨʦʤ 2,29 ʩʤ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʦʟʯʠʥʠ ʂʄʎ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ 

ʥʝʦʙʭʽʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʝʣʠʢʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʦʜʥʘʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʂʄʎ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʨʪʷ. 

ʈʠʩ. 3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʨʫʭ ʨʦʟʯʠʥʽʚ ʂʄʎ ʪʠʧʫ ʉʄʉ-7ʅʉʈ ʚ 

ʪʨʫʙʽ ʜʽʘʤʝʪʨʦʤ 2,29 ʩʤ [4]. 1 ï ʨʽʚʥʷʥʥʷ ʂʘʨʤʘʥʘ-ʇʨʘʥʜʪʣʷ ʜʣʷ ʛʣʘʜʢʠʭ 

ʪʨʫʙ f
ï0,5

 = 4 ln Reǋf
ï0,5

 ï 0,4. 

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʝʣʠʯʠʥʘ ʩʪʝʧʝʥʽ ʨʝʦʣʦʛʽʯʥʦʩʪʽ nǋ ʪʝʞ ʜʫʞʝ ʤʘʣʘ, ʱʦ 

ʚʠʜʥʦ ʟ ʜʘʥʦʛʦ ʛʨʘʬʽʢʘ. ɺ ʨʦʙʦʪʽ [5] ʚʠʚʯʘʣʠʩʷ ʜʝʷʢʽ ʟʨʘʟʢʠ ʂʄʎ ʟ ʨʽʟʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʤʦʣʝʢʫʣ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʚôʷʟʘʪʠ ʤʦʣʝʢʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ ʟ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ ʫ ʚʦʜʽ ʣʽʥʽʡʥʠʭ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʦʣʽʤʝʨʽʚ - ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ (ʇɸɸ) ʘʙʦ ʥʘʪʨʽʻʚʦʾ ʩʦʣʽ 

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ (ʂʄʎ) ʚ ʫʤʦʚʘʭ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʝʞʠʤʫ ʨʫʭʫ ʚʦʜʠ 

ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʦʧʦʨʽʚ ʪʝʨʪʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʪʨʫʙʠ. ʇʦʨʽʚʥʷʥʥʷ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʽʚ, ʱʦ ʧʝʨʝʢʘʯʫʶʪʴ ʚʦʜʫ ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ ʇɸɸ, ʟ ʧʘʩʧʦʨʪʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʢʘʟʘʣʦ ʧʦʣʽʧʰʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʣʽʤʝʨʥʽ ʜʦʙʘʚʢʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʙʦʪʽ 

ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ, ʘʥʪʠʢʦʨʦʟʽʡʥʠʡ ʟʘʭʠʩʪ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʪʦʢʦʧʨʦʚʽʜʥʦʩʪʽ ʨʽʜʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʜʦʙʘʚʦʢ ʜʦʧʦʤʘʛʘʻ 
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ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘʩʦʩʥʠʭ 

ʫʩʪʘʥʦʚʦʢ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʇʈʆʎɽʉɯɺ ɼʋɹʃʖɺɸʅʅʗ 

ʐʊʋʏʅʆɰ ʐʂɯʈʀ ʅɸ ʇʈɽʉʆɺʆʄʋ ʆɹʃɸɼʅɸʅʅɯ 

 

ʗʮʝʥʢʦ ʄʘʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʦʩʘʨʠʯ ʆʣʝʢʩʘʥʜʨʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʤʘʛʽʩʪʨ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɿʜʽʡʩʥʝʥʦ ʨʦʟʨʦʙʢʫ ʩʭʝʤʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ 

ʽʟ ʰʪʫʯʥʠʭ ʰʢʽʨ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʚʦʭ ʚʠʜʽʚ ʰʪʫʯʥʠʭ ʰʢʽʨ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʰʪʫʯʥʘ ʰʢʽʨʘ, ʰʚʝʡʥʽ ʚʠʨʦʙʠ, ʜʫʙʣʶʚʘʥʥʷ. 

 

ʇʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙ ʣʶʜʝʡ, ʩʢʣʘʜʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʥʝʤʠʥʫʯʝ 

ʧʨʠʚʦʜʷʪʴ ʜʦ ʥʝʩʪʘʯʽ ʧʨʠʨʦʜʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʧʦʟʥʘʯʠʣʦʩʷ ʥʘ 

ʧʨʦʙʣʝʤʘʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʦʜʷʛʫ. ɺʠʭʽʜ ʟ ʧʦʣʦʞʝʥʥʷ ʙʫʚ ʟʥʘʡʜʝʥʠʡ 

ʫ ʩʪʚʦʨʝʥʥʽ ʰʪʫʯʥʠʭ ʰʢʽʨ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʠʭ ʰʢʽʨ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʭʽʜ ʚʽʜ 

ʧʦʰʪʫʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘʪʫʨʘʣʴʥʠʭ ʰʢʽʨ ʜʦ ʩʫʯʘʩʥʠʭ ʜʦʙʨʝ ʦʨʛʘʥʽʟʦʚʘʥʠʭ 

ʝʢʦʥʦʤʽʯʥʦ ʙʝʟʧʝʨʝʨʚʥʠʭ ʽ ʚʠʩʦʢʦʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ 

ʜʦʩʪʘʪʥʶ ʛʥʫʯʢʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʶʚʘʥʥʷ ʡ 

ʚʽʜʥʦʚʣʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʽʚ ʚʠʨʦʙʽʚ ʥʘʨʦʜʥʦʛʦ ʚʞʠʪʢʫ [1]. 

ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʜʦ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʰʢʽʨ, ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʾʭ ʩʧʦʞʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʪʦʚʘʨʽʚ ʟ 

ʝʥʝʨʛʦ- ʪʘ ʧʨʘʮʝʟʘʦʱʘʜʞʫʚʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɼʫʙʣʶʚʘʥʥʷ ʧʘʢʝʪʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʪʨʴʦʭ ʚʠʜʘʭ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɼʣʷ 
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ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʟʘʜʽʷʥʽ ʪʘʢʽ ʐʐ çʆʜʝʩʘè SK 206, çɹʦʨʜʦè FW 108 

ʪʘ ʢʣʝʡʦʚʽ ʤʘʪʝʨʽʘʣʠ ʘʨʪ. 4270 BS8, 4270 BS9, FB 508, WG108, 1704 XS 3 

(ʪʘʙʣ.1). ɺʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʜʫʙʣʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʚʧʣʠʚʫ 

ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʥʫʚʘʣʦʩʴ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʊʘʙʣʠʮʷ 1 

ʊʘʙʣʠʮʷ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʈʽʚʥʽ ʚʘʨʽʶʚʘʥʥʷ +1 0 -1 

ʋɼʊʄ 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʘʢʪʥʠʭ ʥʘʛʨʽʚʘʯʽʚ ʊ, Üʉ (ʍ1) 110 150 160 

ʏʘʩ ʜʫʙʣʶʚʘʥʥʷ t, ʩ (ʍ2) 10 20 30 

ʊʠʩʢ ʈ=const=0,02 ʄʇʘ 

ɺʊʆ-1 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʝʨʭʥʴʦʾ ʧʦʜʫʰʢʠ ʊʚʧ, Áʉ (ʍ1) 90 100 110 

ʏʘʩ ʜʫʙʣʶʚʘʥʥʷ t, ʩ (ʍ2) 10 15 20 

ʊʠʩʢ ʈ=const=0,02 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʥʴʦʾ ʧʦʜʫʰʢʠ ʊʥʧ=const=20 Áʉ 

çKannegiesser RPS-L400è 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʠʞʥʴʦʛʦ ʢʘʣʘʥʜʨʫ ʊʥʢ, Áʉ (ʍ1) 90 90 90 

ʏʘʩ ʜʫʙʣʶʚʘʥʥʷ t, ʩ (ʍ2) 15 15 15 

ʊʠʩʢ ʈ=const=0,02 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʦʩʢʠʭ ʥʘʛʨʽʚʘʯʽʚ ʊʧʥ= const=90 Üʉ 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʣʝʞʥʦʩʪʽ 

ʨʦʟʰʘʨʫʚʘʣʴʥʦʛʦ ʟʫʩʠʣʣʷ ʈʨ=f (ʊ, t) ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 2, ʷʢʽ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʠ çStarè.  

ʊʘʙʣʠʮʷ 2  

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʰʘʨʫʚʘʣʴʥʦʛʦ ʟʫʩʠʣʣʷ ʈʨ=f (ʊ, t) 

ʋʤʦʚʥʝ 

ʧʦʟʥʘʯʝʥʥʷ ʐʐ 

ɸʨʪʠʢʫʣ ʢʣʝʡʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 
ɼʚʦʬʘʢʪʦʨʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʚ ʢʦʜʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ 

ʇʽʩʣʷ ʜʫʙʣʶʚʘʥʥʷ ʥʘ ʋɼʊʄ 

çʆʜʝʩʘè SR 206 

4270 BS8 Y=2,70+0,34ʍ1+0,29ʍ2+0,38ʍ1
2 
+0,20ʍ1ʍ2+0,12ʍ2

2
 

1704 XS 3 Y=3,45+0,27ʍ1+0,23ʍ2+0,25ʍ1
2
+0,10ʍ1ʍ2+0,15ʍ2

2
 

4270 BS9 Y=3,75+0,29ʍ1+0,26ʍ2+0,32ʍ1
2
+0,12ʍ1ʍ2+0,13ʍ2

2
 

çɹʦʨʜʦè FW108 

4270 BS8 Y=3,87+1,19ʍ1+0,33ʍ2+0,11ʍ1
2 
+0,04ʍ1ʍ2+0,09ʍ2

2
 

1704 XS 3 Y=3,54+1,07ʍ1+0,34ʍ2+0,29ʍ1
2
-0,09ʍ2

2
 

4270 BS9 Y=3,81+1,59ʍ1+0,39ʍ2-0,72ʍ1
2
-0,10ʍ1ʍ2+0,08ʍ2

2
 

ʇʽʩʣʷ ʜʫʙʣʶʚʘʥʥʷ ʥʘ ɺʊʆ-1 

çʆʜʝʩʘè 

SR 206  
4270 BS8 Y=2,25+0,51ʍ1+0,43ʍ2-0,03ʍ1

2 
+0,20ʍ1ʍ2-0,18ʍ2

2
 

çɹʦʨʜʦè FW108 4270 BS8 Y=2,31+0,53ʍ1+0,42ʍ2-0,11ʍ1
2
+0,21ʍ1ʍ2-0,31ʍ2

2
 

ʇʽʩʣʷ ʜʫʙʣʶʚʘʥʥʷ çKannegiesser RPS-L400è 

çʆʜʝʩʘè SR 206  4270 BS8 Y=3,85+0,66ʍ1+0,49ʍ2-0,04ʍ1
2 
+0,30ʍ1ʍ2-0,20ʍ2

2
 

çɹʦʨʜʦè FW108 4270 BS8 Y=3,68+0,64ʍ1+0,52ʍ2-0,19ʍ1
2
+0,26ʍ1ʍ2-0,21ʍ2

2
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ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʜʫʙʣʶʚʘʥʥʷ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʢʣʝʡʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʥʘ ʪʨʴʦʭ ʚʠʜʘʭ ʦʙʣʘʜʥʘʥʥʷ: ʧʨʝʩʽ ʧʨʦʭʽʜʥʦʛʦ ʪʠʧʫ 

(çKannegiesserè RPS-L400 ʜʣʷ ʜʫʙʣʶʚʘʥʥʷ ʥʘʪʫʨʘʣʴʥʦʾ ʰʢʽʨʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʦʙʣʘʜʥʘʥʥʷ, ʧʝʨʝʚʘʞʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʜʫʙʣʶʚʘʥʥʷ 

ʯʠʥʠʪʴ ʬʘʢʪʦʨ çʊʝʤʧʝʨʘʪʫʨʘ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴè. ʇʨʠ ʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʩʧʦʩʽʙ ʜʫʙʣʶʚʘʥʥʷ ʥʘ ʫʩʪʘʥʦʚʮʽ Kannegiesserè RPS-L400, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʰʢʽʨʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʨʦʢʠʡ 

ʘʩʦʨʪʠʤʝʥʪ ʢʣʝʡʦʚʠʭ ʧʨʦʢʣʘʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʣʘʚʣʝʥʥʷ ʢʣʝʡʦʚʦʾ ʪʦʯʢʠ [2]. 

ʆʪʨʠʤʘʥʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ ʜʫʙʣʶʚʘʥʥʷ ʥʘ ʪʨʴʦʭ ʚʠʜʘʭ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʘʜʝʢʚʘʪʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʮʝʩ, ʥʘ ʦʩʥʦʚʽ 

ʷʢʠʭ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʫʙʣʶʚʘʥʥʷ ʦʜʷʛʦʚʠʭ ʅʐ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʢʣʝʡʦʚʠʤʠ ʧʨʦʢʣʘʜʢʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ (ɺʊʆ-1ï 

ʊɺʇ=90-110 Áʉ, t =10-20 ʩ; çKannegiesserè RPS-L400 ï ʊ=90 Áʉ, t =8-10ʩ; ʋɼʊʄ ï 

ʊʅʂ=110-160 Áʉ, t =10-30 ʩ) ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʜʫʙʣʶʚʘʥʥʷ ʰʢʽʨʦʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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PHYSICAL AND MATHEMATICAL 

SCIENCES 

 

ʋɼʂ 519.216 

ɿɹɯɾʅɯʉʊʔ ɼʆɼɸʊʂʆɺʀʍ ʁʄʆɺɯʈʅɯʉʊɽʁ ʅɸ ʉʂɯʅʏɽʅʅɯʁ ɻʈʋʇɯ 

 

ɺʠʰʥʝʚʝʮʴʢʠʡ ʆʣʝʢʩʘʥʜʨ ʃʝʦʥʽʜʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ: ʅʝʭʘʡ RG ï ʛʨʫʧʦʚʘ ʘʣʛʝʙʨʘ ʛʨʫʧʦʚʦʾ ʘʣʛʝʙʨʠ ʩʢʽʥʯʝʥʥʦʾ 

ʛʨʫʧʠ G  ʥʘʜ ʧʦʣʝʤ R ʜʽʡʩʥʠʭ ʯʠʩʝʣ. ɯʤʦʚʽʨʥʽʩʪʴ ()P g  ʥʘ ʛʨʫʧʽ G  ʚʽʜʧʦʚʽʜʘʻ 

ʝʣʝʤʝʥʪʫ ()
g

p P g g RG= Íä ; ʤʠ ʥʘʟʠʚʘʻʤʦ ʮʝ ʡʤʦʚʽʨʥʽʩʪʶ ʚ ʘʣʛʝʙʨʽ RG. ɼʣʷ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ n, n-ʢʨʘʪʥʘ ʟʛʦʨʪʢʘ ʡʤʦʚʽʨʥʦʩʪʽ P ʥʘ G  ʚʽʜʧʦʚʽʜʘʻ 

np RGÍ . ʅʝʭʘʡ e RGÍ  ï ʡʤʦʚʽʨʥʽʩʪʴ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʽʘʣʴʥʽʡ (ʨʽʚʥʦʤʽʨʥʽʡ) 

ʡʤʦʚʽʨʥʦʩʪʽ ()
1

E g G
-

= ( )g GÍ . ɼʚʽ ʡʤʦʚʽʨʥʦʩʪʽ 1,p p RGÍ  ʥʘʟʠʚʘʶʪʴʩʷ 

ʜʦʜʘʪʢʦʚʠʤʠ, ʷʢʱʦ ʾʭ ʦʧʫʢʣʘ ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ ʜʦʨʽʚʥʶʻ ʝʣʝʤʝʥʪʫ e RGÍ , 

ʪʦʙʪʦ ( )11p p ea a- =+  ʜʣʷ ʜʝʷʢʠʭ a, 0 1a< <. ʄʠ ʟʥʘʭʦʜʠʤʦ ʫʤʦʚʠ 

ʽʩʥʫʚʘʥʥʷ ʪʘʢʠʭ a ʽ ʧʦʨʽʚʥʶʻʤʦ np e-  ʽ 1

np e-  (ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʥʦʨʤʠ ). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʢʽʥʯʝʥʥʘ ʛʨʫʧʘ, ʛʨʫʧʦʚʘ ʘʣʛʝʙʨʘ, ʟʛʦʨʪʢʘ, ʟʙʽʞʥʽʩʪʴ, 

ʡʤʦʚʽʨʥʽʩʪʴ. 

 

ʅʝʭʘʡ G  ð ʩʢʽʥʯʝʥʥʘ ʛʨʫʧʘ ʧʦʨʷʜʢʫ G , RG ð ʛʨʫʧʦʚʘ ʘʣʛʝʙʨʘ ʛʨʫʧʠ 

G  ʥʘʜ ʧʦʣʝʤ R ʜʽʡʩʥʠʭ ʯʠʩʝʣ. ʂʦʞʥʘ ʬʫʥʢʮʽʷ ()F g  ʥʘ ʛʨʫʧʽ G  ʚʽʜʧʦʚʽʜʘʻ 

ʝʣʝʤʝʥʪʫ ()
g

f F g g RG= Íä  (ʤʠ ʧʠʰʝʤʦ 
g

ä  ʟʘʤʽʩʪʴ 
g GÍ

ä). ʇʦʟʥʘʯʠʤʦ 

ʬʫʥʢʮʽʶ ʥʘ ʛʨʫʧʽ G  ʚʝʣʠʢʦʶ ʣʽʪʝʨʦʶ, ʘ ʚʽʜʧʦʚʽʜʥʠʡ ʾʡ ʝʣʝʤʝʥʪ RG ʪʘʢʦʶ ʞ 
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(ʘʣʝ ʤʘʣʦʶ) ʣʽʪʝʨʦʶ, ʽ ʥʘʟʚʝʤʦ ʦʩʪʘʥʥʽʡ ʡʤʦʚʽʨʥʽʩʪʶ ʥʘ RG. ʅʘʧʨʠʢʣʘʜ, 

ʪʨʠʚʽʘʣʴʥʘ (ʨʽʚʥʦʤʽʨʥʘ) ʡʤʦʚʽʨʥʽʩʪʴ ()
1

E g
G
=  ( )g GÍ  ʚʽʜʧʦʚʽʜʘʻ ʝʣʝʤʝʥʪʫ 

1

g

e g RG
G
= Íä . 

ɼʦʩʣʽʜʞʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʛʨʫʧʦʚʠʭ ʘʣʛʝʙʨʘʭ ʽʥʦʜʽ ʟʨʫʯʥʽʰʝ, ʥʽʞ ʥʘ 

ʛʨʫʧʘʭ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [1]) 

ɿʛʦʨʪʢʘ ʜʚʦʭ ʬʫʥʢʮʽʡ ,P Q ʥʘ G  

() ()( )1(  ,)
g

P Q h P g Q g h-* =ä  ( )h GÍ  

ʚʽʜʧʦʚʽʜʘʻ ʜʦʙʫʪʢʫ pq ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ,p q RGÍ . 

ʅʝʭʘʡ ʬʫʥʢʮʽʷ ()P g  ʻ ʡʤʦʚʽʨʥʽʩʪʶ ʥʘ ʛʨʫʧʽ G, ʪʦʙʪʦ 

() 0P g ²  ( )g GÍ , () 1
g

P g =ä     (1) 

ʽ 
()

  . . .
n

P P P= * * (n  ʨʘʟʽʚ) ʻ n-ʢʨʘʪʥʘ ʟʛʦʨʪʢʘ ʬʫʥʢʮʽʾ P. ɯʩʥʫʻ ʙʘʛʘʪʦ 

ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʦʮʽʥʮʽ ʰʚʠʜʢʦʩʪʽ ʟʙʽʞʥʦʩʪʽ 
()n

P  ʜʦ ʨʽʚʥʦʤʽʨʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

()E g  ʥʘ G ʧʨʠ nŸÐ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, ʦʛʣʷʜ [2]). ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʥʦʨʤʘ 

np e-  ʦʮʽʥʶʻʪʴʩʷ (ʜʣʷ ʨʽʟʥʠʭ ʥʦʨʤ) ʧʨʠ nŸÐ. ɺʠʧʘʜʦʢ, ʢʦʣʠ np e=  ʜʣʷ 

ʜʝʷʢʦʛʦ ʩʢʽʥʯʝʥʥʦʛʦ n, ʜʦʩʣʽʜʞʝʥʦ ʚ [1]. ʋʤʦʚʠ ʟʙʽʞʥʦʩʪʽ 
np  ʜʦ e ʚʽʜʦʤʽ, ʜʝʷʢʽ 

ʫʪʦʯʥʝʥʥʷ ʻ ʚ [3].  

ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʝʣʝʤʝʥʪʘ 
g

g

b Rb g G= Íä  ʧʦʟʥʘʯʠʤʦ 
g

g

b Rb= Íä . 

ʇʠʰʝʤʦ 0b² , ʷʢʱʦ 0gb ²  ʜʣʷ ʚʩʽʭ g GÍ . ʊʝʧʝʨ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

g

g

p a g=ä  

ʥʘ RG ʫʤʦʚʠ (1) ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

0p² , 1p =       (2) 

ʆʩʢʽʣʴʢʠ 
g g

h g g=ä ä ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ h GÍ , ʪʦ he e=  ʽ ʟʘ ʣʽʥʽʡʥʽʩʪʶ 
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ʦʪʨʠʤʫʻʤʦ be b e=  ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʝʣʝʤʝʥʪʘ 
g

g

b Rb g G= Íä . ʊʦʤʫ 

pe e=       (3) 

ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʡʤʦʚʽʨʥʦʩʪʽ p RGÍ . 

ɼʦʩʣʽʜʞʝʥʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ ʜʚʦʭ ʡʤʦʚʽʨʥʦʩʪʝʡ RG 

ʜʦʨʽʚʥʶʻ e. ʆʩʢʽʣʴʢʠ a b a b+ = + ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ,a b RGÍ , ʪʦ ʟʛʽʜʥʦ (2) ʮʷ 

ʢʦʤʙʽʥʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʧʫʢʣʦʶ. 

ɺʠʟʥʘʯʝʥʥʷ. ɯʤʦʚʽʨʥʦʩʪʽ 1,p p RGÍ  ʥʘʟʠʚʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ, ʷʢʱʦ ʾʭ 

ʦʧʫʢʣʘ ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ ʟ ʥʝʥʫʣʴʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʦʨʽʚʥʶʻ e, ʪʦʙʪʦ 

( )11p p ea a- =+       (4) 

ʜʣʷ ʜʝʷʢʦʛʦ ʯʠʩʣʘ a, 0 1a< <. 

ʄʠ ʟ'ʷʩʦʚʫʻʤʦ, ʢʦʣʠ ʜʣʷ ʟʘʜʘʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ p RGÍ  ʽʩʥʫʻ ʜʦʜʘʪʢʦʚʘ 

ʡʤʦʚʽʨʥʽʩʪʴ 1p RGÍ , ʪʦʙʪʦ 

1
1

p
e pa

a

-
=
-

       (5) 

ʮʝ ʡʤʦʚʽʨʥʽʩʪʴ ʜʣʷ ʯʠʩʣʘ a, 0 1a< <. ɿʘ (2), ʤʠ ʧʦʚʠʥʥʽ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ 

1 0p ²  ʽ 1 1p =. ʊʘʢʦʞ ʧʦʨʽʚʥʷʻʤʦ np e-  ʽ 1

np e-  (n ð ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ) ʜʣʷ 

ʙʫʜʴ-ʷʢʦʾ ʥʦʨʤʠ . 

ʊʝʦʨʝʤʘ. ʅʝʭʘʡ 
g

g

p a g=ä  ï ʡʤʦʚʽʨʥʽʩʪʴ ʚ ʘʣʛʝʙʨʽ RG, max g
g G

a a
Í

= . ʊʦʜʽ 

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ 
1

a G
a¢  ʽʩʥʫʻ ʪʘʢʘ ʡʤʦʚʽʨʥʽʩʪʴ 1p RGÍ , ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ (4). 

ʂʨʽʤ ʪʦʛʦ, 

( )
1

1

1

1

n n

n
p e p e

a-
- = -

-
    (6) 

ɼʦʚʝʜʝʥʥʷ. 
1 0p ²  ʷʢʱʦ ʽ ʪʽʣʴʢʠ ʷʢʱʦ ( )11 0pa- ² . ɿʛʽʜʥʦ (4) 

( )1

1
1

g

gep gp
G

aa a a
å õ

- - = -æ öæ ö
ç ÷

= ä , 
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ʆʪʞʝ, 
1 0p ²  ʷʢʱʦ ʽ ʪʽʣʴʢʠ ʷʢʱʦ 

1
0g

g G
a ga

å õ
-æ öæ ö

ç ÷
²ä , 

ʪʦʙʪʦ 

1
0g

G
aa- ²  

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ g GÍ . ʎʝ ʝʢʚʽʚʘʣʝʥʪʥʦ 

1

a G
a¢       (7) 

ʜʝ max g
g G

a a
Í

= . ʎʷ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ʝʢʚʽʚʘʣʝʥʪʥʘ ʫʤʦʚʽ 
1 0p ². ʊʝʧʝʨ ʜʦʚʝʜʝʤʦ, ʱʦ 1 1p = : 

( ) 1

1 1
1 1 1

g g g

g ge p
G

p a a p
G

a a a a a a
å õ

- - = - = - = - -æ öæ ö
ç ÷

= =ä ä ä , 

ʪʦʙʪʦ 1 1p =  ( )1a¸ . ʊʦʤʫ ʟʘ ʫʤʦʚʠ (7) 1p  ð ʮʝ ʡʤʦʚʽʨʥʽʩʪʴ. 

ʊʝʧʝʨ ʧʦʨʽʚʥʷʻʤʦ np e-  ʽ 1

np e-  (n ð ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ) ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʥʦʨʤʠ . ʗʢ ʚʽʜʦʤʦ, e ʻ ʽʜʝʤʧʦʪʝʥʪʦʤ ʘʣʛʝʙʨʠ RG: 
ne e=  ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ n. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ (3) ʽ (5) ʦʪʨʠʤʫʻʤʦ: 

( ) 11
n npa- =( )

n
e pa- =

 

( ) ( )
111 1 2 2 2 2 1 1... 1 1

nn nn n n n n n

n n ne C e p C e p C e p pa a a
--- - - -= - + - + - + - = 

( ) ( ) ( )( )( )11 2 2 1 11 ... 1 1 1 1
n n n nn n n n n n

n n ne C C C pa a a a a a
- - -= - + - + - + - - - + - = 

( ) ( ) ( )1 1 .
n n n ne p ea a= - + - - 

ɼʽʣʠʤʦ ʥʘ ( )1
n

a- : 

( ) ( ) ( )
( )

( )

( )
( )1

1 1 1

1 1

n n nn n n

n n

n n

e p e
p e p e

a a a

a a

- + - - -
= = + -

- -
. 

ʊʦʜʽ 
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( )

( )
( )

( ) ( )
1

1

1 1

1 1 1

n n n
n n n n

n n n
p e p e p e p e

a a

a a a-

-
- = - = - = -

- - -
. 

ʊʝʦʨʝʤʘ ʜʦʚʝʜʝʥʘ. ɰʾ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢ. 

ʗʢʱʦ ( )11p p ea a- =+  ʜʣʷ ʡʤʦʚʽʨʥʦʩʪʝʡ 1,p p RGÍ  ʽ ʜʝʷʢʦʛʦ ʯʠʩʣʘ a, 

0 1a< <, ʪʦ 
1

a G
a¢ , ʜʝ max g

g G
a a

Í
=  ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ (6). 

ʅʘʩʣʽʜʦʢ. ʗʢʱʦ 
2

a
G
= , ʪʦ 

1

n np e p e- = -. 

ɼʽʡʩʥʦ, ʷʢʱʦ 
2

a
G
= , ʤʦʞʥʘ ʧʦʢʣʘʩʪʠ 

1

2
a=  ʚ (6). 

ʇʨʠʤʽʪʢʘ. ʗʢʱʦ 
1

2
a=  ʽ () 0p g =  ʜʣʷ ʜʝʷʢʠʭ g GÍ , ʪʦ ()1

2
p g

G
=  ʽ 

ʥʘʚʧʘʢʠ. 

ʅʘʩʣʽʜʦʢ. np  ʟʙʽʛʘʻʪʴʩʷ ʜʦ e ʪʦʜʽ ʪʘ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 1

np  ʟʙʽʛʘʻʪʴʩʷ ʜʦ e. 
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ʋɼʂ : 006.915 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʄʆɻ ɼʃʗ ʇɽʈɽʊɺʆʈʖɺɸʏɯɺ ʊʀʉʂʋ 

ɺɯɼʇʆɺɯɼʅʆ ɼʆ ʉʊɸʅɼɸʈʊɯɺ ɭʉ 

 

ɻʘʨʙʫʟ ʆ. ʉ. 

ʘʩʧʽʨʘʥʪ ʋʢʨʘʾʥʩʴʢʦʛʦ ɼʝʨʞʘʚʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ 

ʟʘʣʽʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʊʠʤʦʬʝʻʚʘ ʃ. ɸ. 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʋʢʨʘʾʥʩʴʢʦʛʦ ɼʝʨʞʘʚʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ 

ʟʘʣʽʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ɸʥʦʪʘʮʽʷ 

ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʪʘʢʽ ʧʠʪʘʥʥʷ ʷʢ: ʦʩʥʦʚʥʽ ʩʪʘʥʜʘʨʪʠ ɭʉ ʜʣʷ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ. ɺʠʩʚʽʪʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʩʪʦʩʦʚʥʦ 

ʚʠʤʦʛ ʜʣʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ. ɿʜʽʡʩʥʝʥʦ ʧʨʘʢʪʠʯʥʫ ʦʮʽʥʢʫ ʩʪʘʥʜʘʨʪʽʚ ɭʉ, 

ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʜʘʨʪʽʚ ʚ ʋʢʨʘʾʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ : ʩʪʘʥʜʘʨʪ, ʚʠʤʦʛʘ, ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʩʢʫ. 

 

ɺʩʪʫʧ. ɿʥʘʯʝʥʥʷ ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʜʣʷ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʚʘʞʣʠʚʝ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʠʩʢʫ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʪʘ ʥʘʜʽʡʥʽʩʪʶ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʙʘʛʘʪʴʦʭ 

ʛʘʣʫʟʷʭ, ʚʢʣʶʯʘʶʯʠ ʭʽʤʽʯʥʫ, ʥʘʬʪʦʚʫ, ʘʚʪʦʤʦʙʽʣʴʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʤʝʜʠʮʠʥʫ 

ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ɭʉ, ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʧʝʚʥʠʤ ʚʠʤʦʛʘʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʷʢʦʩʪʽ ʪʘ ʜʦʪʨʠʤʘʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʢʨʘʾʥʘ ʘʢʪʠʚʥʦ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʚʩʪʫʧʫ ʚ 

ɭʉ, ʘ ʡ ʦʪʞʝ, ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʚʠʤʦʛʘʤ ɭʉ. ʋʢʨʘʾʥʩʴʢʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʟʘ ʪʝʤʘʪʠʢʦʶ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʻ ʜʦʚʦʣʽ ʟʘʩʪʘʨʽʣʠʤ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʜʦʟʚʦʣʷʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʤʝʪʦʜ. ɼʦʩʣʽʜʞʝʥʥʶ ʚ ʩʬʝʨʽ ʤʝʪʨʦʣʦʛʽʾ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʙʘʛʘʪʦ ʚʠʜʘʪʥʠʭ 

ʟʘʨʫʙʽʞʥʠʭ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʧʨʦʪʝ ʜʝʷʢʽ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ 

ʩʫʯʘʩʥʦʛʦ ʧʦʛʣʷʜʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.  
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ, ʱʦ ʩʘʤʝ 

ʨʦʟʫʤʽʻʪʴʩʷ ʧʽʜ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʪʠʩʢʫ ʪʘ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ. ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ 

ʻ ʚʘʞʣʠʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʋ 

ʤʝʪʨʦʣʦʛʽʾ, ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʦʯʥʦʩʪʽ 

ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʚʢʣʶʯʘʶʪ:ɹ 

- ʤʝʪʨʦʣʦʛʽʯʥʫ ʩʣʽʜʢʽʩʪʴ: ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʽʜʦʤʠʡ ʽ 

ʚʽʜʪʚʦʨʶʚʘʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʭʽʜʥʠʤ ʪʘ ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ, ʱʦʙ ʾʭ ʤʦʞʥʘ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʚʠʤʦʛ; 

- ʩʪʽʡʢʽʩʪʴ ʚ ʯʘʩʽ: ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠ ʩʚʦʶ ʤʝʪʨʦʣʦʛʽʯʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʙʝʟ ʽʩʪʦʪʥʠʭ ʟʤʽʥ; 

- ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ: ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ; 

- ʟʘʧʠʩ ʟʘ ʩʚʽʪʥʽʩʪʴ : ʚʘʞʣʠʚʦ ʚʝʩʪʠ ʦʙʣʽʢ ʢʦʞʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʡʦʛʦ 

ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʽʩʪʦʨʽʶ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʽʥʰʫ ʚʘʞʣʠʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʽ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ.  

ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʝ ʻ ʚʠʯʝʨʧʥʠʤʠ, ʧʨʦʪʝ ʻ ʦʩʥʦʚʥʠʤʠ ʜʣʷ ʚʠʙʦʨʫ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ. ɺ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʽʩʥʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʩʪʘʥʜʘʨʪʠ 

ʪʘ ʚʠʤʦʛʠ ʜʣʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ . ʆʜʠʥ ʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ï ʮʝ ʪʦʯʥʽʩʪʴ. 

ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʻ ʢʨʠʪʠʯʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʥʝʾ ʟʘʣʝʞʠʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʙʝʟʧʝʢʘ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤ. ʉʪʘʥʜʘʨʪʠ ɭʉ ʚʩʪʘʥʦʚʣʶʶʪʴ ʤʝʞʽ ʧʦʭʠʙʦʢ ʪʘ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʜʣʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ ʚ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʪʠʤ ʩʘʤʠʤ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. ɼʦʜʘʪʢʦʚʦ, ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 

ʪʠʩʢʫ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ. 

ɺʠʨʦʙʥʠʢʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦ ʾʭʥʽ ʧʨʠʩʪʨʦʾ ʟʙʝʨʽʛʘʪʠʤʫʪʴ ʩʚʦʶ ʪʦʯʥʽʩʪʴ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʩʣʫʞʙʠ ʽ ʧʽʜʜʘʶʪʴʩʷ ʨʝʛʫʣʷʨʥʦʤʫ ʢʘʣʽʙʨʫʚʘʥʥʶ, 

ʷʢʝ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʣʶʚʘʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭʥʶ ʪʦʯʥʽʩʪʴ. ɿʦʢʨʝʤʘ, ʜʣʷ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ ʚ ɭʉ ʨʝʛʫʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʟʥʘʢʫ ʉɽ, ʷʢʠʡ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʨʦʙʫ ʻʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘ 
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ʻʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ. ʎʝʡ ʟʥʘʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʨʽʙ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʨʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ. 

ɿʦʢʨʝʤʘ, ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ ʚ ɭʉ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

1) ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ: ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘʢʠʭ ʷʢ EN 60770-1 ʪʘ EN 837, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ 

ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ.  

2) ʄʝʪʨʦʣʦʛʽʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ : ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʽʜʜʘʥʽ ʤʝʪʨʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʨʦʣʶ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʶ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ 

ʪʦʯʥʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʜʘʨʪʘʤ. 

3) ɼʦʢʫʤʝʥʪʘʮʽʷ: ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʚʠʤʦʛʘʤ,ʚʢʣʶʯʘʶʯʠ ʨʝʟʫʣʴʪʘʪʠ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʩʝʨʪʠʬʽʢʘʪʠ. 

4) ʉʧʦʞʠʚʘʯʘʤ ʽʥʬʦʨʤʘʮʽʷ: ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʩʢʫ ʤʘʻ 

ʙʫʪʠ ʥʘʜʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʽ 

ʾʭ ʚʠʤʦʛʠ ʚ ɭʉ ʚ ʤʝʪʨʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʚʠʟʥʘʯʘʶʪʴ ʚʠʩʦʢʽ ʩʪʘʥʜʘʨʪʠ ʪʦʯʥʦʩʪʽ 

ʪʘ ʥʘʜʽʡʥʦʩʪʽ. ɼʦʪʨʠʤʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʠʩʢʫ, ʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʪʘ ʩʪʘʥʜʘʨʪʘʤ . 
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ʈɸɿʄɽʈʅʆɽ ʂɺɸʅʊʆɺɸʅʀɽ ʃʆʂɸʃʀɿʆɺɸʅʅʓʍ ʉʆʉʊʆʗʅʀʁ ɺ 

ʊʈɽʍʉʃʆʁʅʓʍ ʉʌɽʈʀʏɽʉʂʀ ʉʀʄʄɽʊʈʀʏʅʓʍ ʉʊʈʋʂʊʋʈɸʍ 

 

ʈʘʩʫʣʦʚ ɺʦʭʦʙ ʈʫʩʪʘʤʦʚʠʯ 

PhD, ʜʦʮʝʥʪ. 

ʈʘʩʫʣʦʚ ʈʫʩʪʘʤ ʗʚʢʘʯʦʚʠʯ 

ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʄʘʤʘʪʦʚʘ ʄʘʭʣʠʸ ɸʜʭʘʤʦʚʥʘ, 

ʀʩʦʤʘʜʜʠʥʦʚʘ ʋʤʠʜʘ ʄʘʤʠʨʞʦʥʦʚʥʘ, 

ʂʦʜʠʨʦʚ ʅʫʨʠʣʣʦ ʋʙʘʡʜʫʣʣʦ ʦʛʣʠ 

ʜʦʢʪʦʨʘʥʪʳ, ʌʝʨʛʘʥʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʌʝʨʛʘʥʘ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ 

ʪʨʝʭʩʣʦʡʥʳʭ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʯʠʩʣʦ 

ʨʘʟʤʝʨʥʦ-ʢʚʘʥʪʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ 2 1rn r r= , ʪ.ʝ. ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʩʦʩʝʜʥʠʭ ʦʙʣʘʩʪʝʡ ʩʪʨʫʢʪʫʨʳ, 

ʦʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʵʥʝʨʛʠʡ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ 

ʨʘʟʤʝʨʥʦ-ʢʚʘʥʪʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʪʨʝʭʩʣʦʡʥʘʷ ʩʬʝʨʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʫʨʘʚʥʝʥʠʝ ʐʨʝʜʝʥʛʝʨʘ, ʨʘʟʤʝʨʥʦʝ ʢʚʘʥʪʦʚʘʥʠʝ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʘʢ ʩʠʤʤʝʪʨʠʯʥʳʭ, ʪʘʢ ʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʩʣʦʝʚ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʚ ʤʠʢʨʦ- ʠʣʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʝ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʬʠʟʠʢʠ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ (ʩʤ., ʥʘʧʨʠʤʝʨ, [1]). ɺ ʨʘʙʦʪʘʭ [2-6] ʚʳʯʠʩʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ů (ɤ) ʠʣʠ ʞʝ ʪʦʢʘ j(ɤ) ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʤʥʦʛʦʩʣʦʡʥʦʡ 

ʩʪʨʫʢʪʫʨʝ. ʊʝʦʨʠʷ ʩʦʟʜʘʚʘʣʘʩʴ ʚ ʨʘʟʥʳʭ ʤʦʜʝʣʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʐʨʝʜʠʥʛʝʨʘ ʜʣʷ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʥʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʩʪʨʫʢʪʫʨʝ ʩd- 
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ʦʙʨʘʟʥʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʙʘʨʴʝʨʦʤ [4-7]. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʙʝʟ 

ʫʯʝʪʘ ʫʩʣʦʚʠʷ ɹʘʩʪʘʨʜʘ [7, 8], ʪ.ʝ. ʥʝ ʫʯʪʝʥʳ ʨʘʟʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʤʘʩʩ 

ʥʦʩʠʪʝʣʝʡ ʪʦʢʘ ʚ ʩʦʩʝʜʥʠʭ ʩʣʦʷʭ ʩʪʨʫʢʪʫʨʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʣʫʯʝʚʘʷ ʵʧʠʪʘʢʩʠʷ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʘʝʪ ʚʦʟʤʦʞʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʩʣʦʝʚ 

ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʧʨʦʬʠʣʝʤ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ (ʩʪʨʫʢʪʫʨʳ ʩ ʢʚʘʥʪʦʚʦʡ ʷʤʦʡ) 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʙʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ [9, 10]. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʦʙ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʦ ʧʦʚʝʜʝʥʠʠ 

ʯʘʩʪʠʮʳ ʚ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʷʤʘʭ, ʤʝʞʜʫ ʜʚʫʤʷ 

ʩʦʩʝʜʥʠʤʠ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʧʦʪʝʥʮʠʘʣʥɹʘʷ ʷʤʘ, ʦʧʠʩʳʚʘʝʤʘʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 

()
1 1

2 1 2

3 2

,

,

 

 

  .  

r

U r r

U r U r r r

U r r

<ë
î
= < <ì
î >í

       (1) 

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʩʬʝʨʠʯʝʩʢʠ-ʩʠʤʤʝʪʨʠʯʥʳʝ ʨʝʰʝʥʠʷ 

(s-ʩʦʩʪʦʷʥʠʷ) ʠ ʨʘʩʩʯʠʪʘʝʤ ʩʧʝʢʪʨ ʩʦʩʪʦʷʥʠʡ ʯʘʩʪʠʮʳ ʚ ʪʨʝʭʤʝʨʥʦʤ ʙʘʨʴʝʨʝ Ur 

(r). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ 
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ʘ ʜʣʷ ʨʘʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʨʝʰʝʥʠʷ () ()/R r r rc=  ()R R r=  ʧʨʠʥʠʤʘʝʪ ʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʚʠʜ 
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ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʱʝʤ ʚ ʚʠʜʝ 

ʦʙʣʘʩʪʴ 1 1( )r r< :    () 1 1

1 1 1 ,ik r ik rx a e b ec -= +  

ʦʙʣʘʩʪʴ 2 1 2( )r r r< < :  () 2 2

2 2 2 ,ik r ik rx a e b ec -= +   (4) 
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ʂʘʢ ʦʙʳʯʥʦ [5], ʧʦʩʪʦʷʥʥʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʬʫʥʢʮʠʡ ʠ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʨʠ 1r r=  ʠ 2r r= . ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ 
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ʦʜʥʦʤʝʨʥʳʤʠ (x) ʠ ʨʘʜʠʘʣʴʥʳʤʠ (r) ʟʘʜʘʯʘʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʛʨʘʥʠʮʳ ʧʨʠ 0r =  ʜʦʣʞʥʦ ʟʘʤʝʥʷʪʴʩʷ ʫʩʣʦʚʠʝʤ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ y ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ ʪ.ʝ. ʫʩʣʦʚʠʝʤ 0c=  ʧʨʠ 0r = . 

ʊʦʛʜʘ ʥʝʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʠʟʚʝʩʪʥʳʭ 

ʚʝʣʠʯʠʥ (ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ) 

[11] 
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 . (5) 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʜʘʯʠ ʩʯʠʪʘʝʤ, ʯʪʦ 1 3U U=  ʠ 2E U< , ʪʦʛʜʘ ʤʘʪʨʠʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ʧʝʨʝʥʦʩʘ ĔT  [11] 
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ʛʜʝ ʩʯʠʪʘʣʠ, ʯʪʦ21U E Uà à ()( )1 3 12

2m
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ɼʘʣʝʝ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʜʣʷ ʵʣʝʢʪʨʦʥʦʚ 11 21T T=-  ʦʧʨʝʜʝʣʠʤ ʵʥʝʨʛʠʶ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ. ʊʦʛʜʘ ʠʟ ʨʘʚʝʥʩʪʚʦ 

ʨʝʘʣʴʥʳʭ ʯʘʩʪʝʡ 11T  ʠ 21T  ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʝ ʫʨʘʚʥʝʥʠʝ 
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ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʝʩʝʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥ 
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 ʦʪ 2 1rn r r= ʠ 0E E  ʜʘʝʪ 

ʵʥʝʨʛʠʶ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʛʜʝ 2r  ʠ 1r  ʚʳʯʠʩʣʝʥʳ ʚ ʝʜʠʥʠʮʘʭ

9

0 1 10a m-= Ö , 
2

0 2

0 02
E

m a
= , ʘ ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʦʚ ʜʣʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʦʙʣʘʩʪʠ ʚʳʙʨʘʥʳ ʢʘʢ 1 00.078m m= Ö , 2 00.036m m= Ö (ʜʣʷ ʩʪʨʫʢʪʫʨʳ GaAs AlGaAs- ). 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʠʩʣʦ ʨʘʟʤʝʨʥʦ-ʢʚʘʥʪʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʚʝʣʠʯʠʥʳ 2 1rn r r= , ʪ.ʝ. ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚʪʦʨʦʡ ʠ ʧʝʨʚʦʡ 

ʦʙʣʘʩʪʠ ʩʪʨʫʢʪʫʨʳ, ʦʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʵʥʝʨʛʠʡ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʨʘʟʤʝʨʥʦ-ʢʚʘʥʪʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ.  

ʀʟ ʨʘʚʝʥʩʪʚʘ ʤʥʠʤʳʭ ʯʘʩʪʝʡ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʠ ʥʝʜʠʘʛʦʥʘʣʴʥʦʛʦ 

ʤʘʪʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʪʨʠʮʳ ʧʝʨʝʥʦʩʘ ʠʤʝʝʤ 
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ʀʟ ʧʦʩʣʝʜʥʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʥʦʤʝʨʘ ʨʘʟʤʝʨʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ 

ʧʨʠʥʠʤʘʝʪ ʪʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ 
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ʊ.ʦ. ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʪʨʝʭʩʣʦʡʥʳʭ 

ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ:  

ʘ) ʠʟ ʫʩʣʦʚʠʷ ʥʘʭʦʞʜʝʥʠʷ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦʣʫʯʝʥʳ 

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʨʘʟʤʝʨʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ;  

ʙ) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʠʩʣʦ ʨʘʟʤʝʨʥʦ-ʢʚʘʥʪʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʝʣʠʯʠʥʳ 2 1rn r r= , ʪ.ʝ. ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚʪʦʨʦʡ ʠ ʧʝʨʚʦʡ 

ʦʙʣʘʩʪʠ ʩʪʨʫʢʪʫʨʳ, ʦʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʵʥʝʨʛʠʡ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʨʘʟʤʝʨʥʦ-ʢʚʘʥʪʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ.  
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ʋɼʂ 556 

ʆʎɯʅʂɸ ɿʄɯʅ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʊʆʂʋ ʇʈɸɺʆɹɽʈɽɾʅʀʍ 

ʇʈʀʇʃʀɺɯɺ ɺɽʈʍʅʔʆɻʆ ɼʅɯʉʊʈɸ ɺ ʋʄʆɺɸʍ ʇʆʊɽʇʃɯʅʅʗ 

 

ʄʝʣʴʥʠʢ ʉʝʨʛʡ̔ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʫʥʚ̔ʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʇʨ. ʐʝʚʯʝʥʢʘ, 1, ʤ. ʆʜʝʩʘ, ʋʢʨʘʥʾʘ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʫ ʢʦʣʠʚʘʥʥʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʫ 

ʤʘʶʪʴ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʨʽʯʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʯʘʩ (1980-

2000 ʨʨ.) ʜʣʷ ʛʽʨʩʴʢʠʭ ʨʽʯʦʢ ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʭ ʷʢ ʧʦʟʠʪʠʚʥʠʭ (ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ), ʪʘʢ  ̔

ʥʝʛʘʪʠʚʥʠʭ (ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ) ʪʨʝʥʜʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʪʝʥʜʝʥʮʽʡ ʫ ʟʤʽʥʘʭ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʩʪʦʢʫ ʂʘʨʧʘʪʩʴʢʠʭ ʧʨʠʪʦʢ 

ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ʥʘʨʘʟʽ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʝʨʭʥʽʡ ɼʥʽʩʪʝʨ, ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʩʪʽʢ, ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʩʪʦʢʫ ʨʽʯʦʢ. 

 

ɺʩʪʫʧ. ɺʽʜʛʫʢ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʥʘ ʧʝʨʝʙʫʜʦʚʫ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʞʝ ʤʘʪʠ ʜʣʷ ʢʦʞʥʦʾ ʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʘʙʦ ʨʘʡʦʥʫ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʎʝ 

ʦʙʩʪʘʚʠʥʘ ʦʙʫʩʣʘʚʣʽʚʘʻʪ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʥʜʝʥʮʽʡ ʚ 

ʟʤʽʥʘʭ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʽ ʚʠʷʚʣʝʥʥʷ ʾʭ ʥʘʩʣʽʜʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʧʝʚʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʠʥʥʠʭ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʩʪʦʢʫ ʚ ʧʝʨʽʦʜ ʚʝʩʥʷʥʠʭ ʧʦʚʝʥʝʡ ʽ ʟʨʦʩʪʘʥʥʷ ʩʪʦʢʫ ʚ ʣʽʪʥʴʦ-ʦʩʽʥʥʶ 

ʤʝʞʝʥʴ [1]. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʯʥʠʡ ʩʪʽʢ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʚ ʇʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ, ʜʝ ʚʠʧʘʨʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʩʫʤʘʨʥʫ 
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ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ. 

ɿʤʽʥʠ ʢʣʽʤʘʪʫ ʚʠʟʥʘʯʘʶʪʴ ʥʝ ʣʠʰʝ ʟʤʽʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʢʨʘʾʥʠ, ʘʣʝ ʽ ʾʭ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʚ ʤʝʞʘʭ ʨʦʢʫ [2].  

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʪʝʥʜʝʥʮʽʡ ʚ ʟʤʽʥʘʭ ʩʪʦʢʫ 

ʧʨʘʚʦʙʝʨʝʞʥʠʭ ʧʨʠʧʣʠʚʽʚ ʨ. ɼʥʽʩʪʝʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ɺ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʚʠʚʯʘʣʠʩʷ ʟʤʽʥʠ ʩʪʦʢʫ 

ʧʨʘʚʦʙʝʨʝʞʥʠʭ ʧʨʠʧʣʠʚʽʚ ɼʥʽʩʪʨʘ, ʷʢʽ ʩʪʘʣʠʩʷ ʥʘʧʨʠʢʽʥʮʽ ʍʍ ʽ ʧʦʯʘʪʢʫ 

ʍʍI ʩʪʦʣʽʪʪʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʠʭ (ʂʘʨʧʘʪʩʴʢʠʭ) 

ʧʨʠʧʣʠʚʽʚ ʻ ʪʝ ʱʦ ʩʘʤʝ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʦʩʥʦʚʥʠʡ ʩʪʽʢ ɼʥʽʩʪʨʘ, ʚʽʜ ʷʢʦʛʦ 

ʟʘʣʝʞʠʪʴ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʝʣʠʢʦʾ ʪʝʨʠʪʦʨʽʾ ʄʦʣʜʦʚʠ ʽ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʜʘʥʠʤʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʚ ʙʘʩʝʡʥʘʭ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʩʪʦʢʫ ʥʘʡʙʽʣʴʰ ʢʨʫʧʥʠʭ 

ʛʽʨʩʴʢʠʭ ʧʨʠʪʦʢʽʚ ɼʥʽʩʪʨʘ. 

ʆʙʨʘʥʦ 5 ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʪʘ 27 ʧʦʩʪʽʚ ʥʘ ʨʽʯʢʘʭ, ʥʘ ʷʢʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʜʦʚʞʫʚʘʣʠʩʷ ʜʦ 2020 ʨ. ʅʘʡʙʽʣʴʰʽ ʙʘʩʝʡʥʠ ʤʘʣʠ ʪʘʢʠ ʧʦʩʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ: ʉʪʨʠʡ ï ʤ. ɺʝʨʭʥʻ ʉʠʥʴʦʚʠʜʥʝ 2400 ʢʤ
2
, ʃʦʤʥʠʮʷ ʩ. ʇʨʝʚʦʟʝʮʴ 

1490 ʢʤ
2
, ʉʚʠʯʘ -ʩ. ɿʘʨʝʯʥʝ 1280 ʢʤ

2
, ɹʠʩʪʨʠʮʷ ʉʦʣʦʪʚʠʥʩʴʢʘ ï ʤ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ 777 ʢʤ
2
. ʇʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤ ʩʪʦʢʦʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʩʢʣʘʜʘʚ ʟ 1980 ʧʦ 2020 ʨʨ.  

ɿʘ ʧʝʨʽʦʜ ʟ 1980 ʧʦ 2020 ʨʨ. ʚʽʟʫʘʣʴʥʦ ʚʠʷʚʠʪʠ ʪʝʥʜʝʥʮʽʶ ʟʤʽʥʠ ʚʠʪʨʘʪ 

ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʜʦʩʠʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʪʽʢ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ.  

 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʷʢ ʥʘ ʨʽʚʥʠʥʥʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʪʘʢ ʽ ʚ ʛʽʨʩʴʢʽʡ ʯʘʩʪʠʥʽ, ʚʦʜʦʟʙʦʨʫ ɼʥʽʩʪʨʘ ʩʪʘʣʠʩʷ ʟʥʘʯʠʤʽ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʤʝʪʝʦʧʦʩʪʽʚ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ɼʥʽʩʪʨʘ ʪʨʝʥʜ 

ʪʝʤʧʝʨʘʪʫʨ ʙʫʚ ʟʥʘʯʫʱʠʡ (ʈʠʩ. 1). ʇʨʠ ʮʴʦʤʫ, ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ, ʥʝ 

ʚʽʜʙʫʚʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʽʯʥʦʾ ʩʫʤʠ ʦʧʘʜʽʚ (ʈʠʩ. 2).  
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ʅʘ ʙʽʣʴʰʦʩʪʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʛʽʨʩʴʢʠʭ ʧʨʠʧʣʠʚʽʚ ɼʥʽʩʪʨʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʝ ʩʢʦʨʦʯʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʚʠʪʨʘʪ 

ʚʦʜʠ (ʈʠʩ. 3).  
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ʈʠʩ. 1. ʍʨʦʥʦʣʦʛʽʯʥʠʡ ʨʷʜ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʤ. 

y = -1,2198x + 3472,8 

RĮ = 0,0079 
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ʈʠʩ. 2. ɿʤʽʥʠ ʨʽʯʥʦʾ ʩʫʤʠ ʦʧʘʜʽʚ ʤ. ʉʣʘʚʩʴʢʝ 

y = -0,0703x + 155,74 

RĮ = 0,0911 
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ʈʠʩ. 3. ʍʨʦʥʦʣʦʛʽʯʥʠʡ ʨʷʜ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʚʠʪʨʘʪʠ ʚ ʨ. 

ʉʪʨʠʡ-ʩ.ɿʘʚʘʜʽʚʢʘ. 
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ɺ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʽ ʂʘʨʧʘʪʩʴʢʠʭ ʧʨʠʧʣʠʚʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ (ʈʠʩ. 4). ʉʝʨʝʜ ʚʩʽʭ 27 ʧʦʩʪʽʚ ʣʠʰʝ 

ʥʘ ʦʜʥʦʤʫ ʧʦʩʪʫ (ʨ.ʉʪʨʠʡ-ʩ. ɺʝʨʭʥʻ ʉʠʥʴʦʚʠʜʥʝ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʚ ʨʽʯʮʽ.  

 

 

ʅʘ ʧʨʘʚʦʙʝʨʝʞʥʠʭ ʜʽʣʷʥʢʘʭ, ʟʨʦʩʪʘʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʚʠʪʨʘʪ ʥʘ ʦʢʨʝʤʠʭ ʚʦʜʦʟʙʦʨʘʭ ʤʦʞʝ ʦʟʥʘʯʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʥʦʟʥʘʯʥʦʾ 

ʪʝʥʜʝʥʮʽʾ. ɼʦ ʪʘʢʦʛʦ ʞ ʚʠʚʦʜʫ, ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ɼʥʽʩʪʨʘ ʧʨʠʡʰʣʠ 

ʘʚʪʦʨʠ ʚ ʨʦʙʦʪʽ [3], ʜʣʷ ɸʣʴʧʽʡʩʴʢʠʭ ʨʽʯʦʢ ʚ ʨʦʙʦʪʽ [4] ʽ ʨʽʯʦʢ ʩʭʽʜʥʦʾ ɭʚʨʦʧʠ ʚ 

ʨʦʙʦʪʽ [5]. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʚ ʙʘʩʝʡʥʽ ʚʝʨʭʥʴʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ɼʥʽʩʪʨʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ 

ʧʦʚʽʪʨʷ. ɿʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʚ ʙʘʩʝʡʥʽ ɼʥʽʩʪʨʘ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʠʤʠʭ ʟʤʽʥ 

ʦʧʘʜʽʚ ʽ ʩʪʦʢʫ.  
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ʋɼʂ 330 

ʅʆʈɺɽɻɯʗ, ʗʂ ɿʈɸɿʆʂ ʋʉʇɯʐʅʆɰ ʈɽɸʃɯɿɸʎɯɰ 

ɿɽʃɽʅʆɻʆ ʊʋʈʀɿʄʋ 

 

ʆʣʽʡʥʠʢ ɺʘʣʝʥʪʠʥʘ ɼʝʤôʷʥʽʚʥʘ, 

ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʪʘʤʘʥʶʢ ɺʣʘʜʠʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ 

ʉʪʫʜʝʥʪ 1 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʦʨʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʩʪʘʪʪʷ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʻ ʜʦʩʚʽʜ ʅʦʨʚʝʛʽʾ ʚ ʨʦʟʚʠʪʢʫ ʟʝʣʝʥʦʛʦ 

ʪʫʨʠʟʤʫ, ʘʥʘʣʽʟʫʶʯʠ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʡʦʛʦ ʦʩʥʦʚʽ. ʆʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʻ ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʫʩʧʽʰʥʦʩʪʽ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʚ ʅʦʨʚʝʛʽʾ ʪʘ ʚʠʚʯʝʥʥʷ 

ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ ʢʨʘʾʥʠ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʟʝʣʝʥʦʛʦ 

ʪʫʨʠʟʤʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦʾ 

ʛʘʣʫʟʽ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʝʣʝʥʠʡ ʪʫʨʠʟʤ, ʅʦʨʚʝʛʽʷ, ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʫʨʠʩʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʧʨʠʨʦʜʦʟʙʝʨʝʞʝʥʥʷ. 

 

ɿʝʣʝʥʠʡ ʪʫʨʠʟʤ ʩʪʘʚ ʦʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʪʝʤ ʩʫʯʘʩʥʦʩʪʽ ʫ 

ʢʦʥʪʝʢʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʽʜʚʽʜʫʚʘʥʥʷ ʪʫʨʠʩʪʘʤʠ 

ʥʝʜʦʪʦʨʢʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʘʤôʷʪʦʢ. ʅʦʨʚʝʛʽʾ, ʷʢ ʢʨʘʾʥʽ ʟ ʚʨʘʞʘʶʯʠʤ ʧʨʠʨʦʜʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ, ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʟʥʘʯʫʱʠʭ ʜʦʩʷʛʥʝʥʴ ʫ ʮʽʡ ʩʬʝʨʽ. ʎʝʡ ʚʠʜ ʪʫʨʠʟʤʫ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʘʢʪʠʚʥʠʡ ʚʽʜʧʦʯʠʥʦʢ ʥʘ ʧʨʠʨʦʜʽ, ʧʦʭʽʜʥʠʡ ʪʫʨʠʟʤ, ʝʢʦʣʦʛʽʯʥʽ 

ʤʘʨʰʨʫʪʠ, ʪʫʨʠʩʪʠʯʥʽ ʧʨʦʛʨʘʤʠ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʽʩʮʝʚʦʶ ʬʣʦʨʦʶ ʪʘ ʬʘʫʥʦʶ. 

ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʅʦʨʚʝʛʽʾ 

ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʝʢʦʣʦʛʽʾ ʢʨʘʾʥʠ ʚʟʘʛʘʣʽ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠʙʣʠʟʥʦ 98% ʚʩʽʻʾ ʚʠʨʦʙʣʝʥʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦʭʦʜʠʪʴ ʩʘʤʝ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ, ʥʘʡʚʘʛʦʤʽʰʠʤ ʟ ʷʢʠʭ 
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 ̒ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘ [1]. 

ɯʩʪʦʨʽʷ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ ʩʷʛʘʻ ʢʽʥʮʷ ʍʍ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʩʚʽʪʦʚʘ ʫʚʘʛʘ ʜʦ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʧʦʯʘʣʘ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʪʠ. ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ, 

ʜʝʨʞʘʚʘ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʣʘ ʩʪʨʘʪʝʛʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʘ ʨʦʟʚʠʪʦʢ 

ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ. ɯʥʽʮʽʘʪʠʚʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʘʨʢʽʚ ʪʘ 

ʟʘʧʦʚʽʜʥʠʢʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ 

ʧʽʜʪʨʠʤʢʫ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʬʦʨʤ ʪʫʨʠʟʤʫ. ʋ ʅʦʨʚʝʛʽʾ ʥʘʣʽʯʫʻʪʴʩʷ 47 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʢʽʚ, ʟ ʷʢʠʭ 40 ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʤʘʪʝʨʠʢʦʚʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ, ʘ 7 

ʥʘ ʦʩʪʨʦʚʽ ʐʧʽʮʙʝʨʛʝʥ. ʊʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʢʽʚ ʪʘ ʟʘʧʦʚʽʜʥʠʢʽʚ ʚ 

ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʽʨʩʴʢʠʤ ʨʝʣʴʻʬʦʤ ʪʘ ʥʝʚʝʣʠʢʠʤʠ ʯʘʩʪʠʥʘʤʠ ʣʽʩʫ, 

ʫʟʙʝʨʝʞʞʷ ʪʘ ʤʦʨʷ, ʟ ʷʢʠʭ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʢʣʶʯʝʥʽ ʜʦ ʩʧʠʩʢʫ ʩʚʽʪʦʚʦʾ 

ʩʧʘʜʱʠʥʠ ʖʅɽʉʂʆ [2]. 

ɼʝʨʞʘʚʥʽ ʧʨʦʛʨʘʤʠ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʩʦʢʠʤ ʝʢʦʣʦʛʽʯʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʦʜʦʟʙʝʨʝʞʝʥʥʷ, ʘʣʝ ʡ ʥʘʜʘʻ 

ʤʽʮʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʠʤʫʣ ʜʣʷ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ. ʉʧʽʣʴʥʦ ʟ ʪʠʤ, ʟʝʣʝʥʠʡ 

ʪʫʨʠʟʤ ʫ ʅʦʨʚʝʛʽʾ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʩʚʽʜʦʤʽʩʪʴ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʱʦʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʢʘʤʧʘʥʽʾ ʪʘ 

ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʝʢʦʣʦʛʽʯʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ 

ʩʝʨʝʜ ʪʫʨʠʩʪʽʚ ʪʘ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ. 

ɼʣʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʪʘʥʫ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ ʚ ʅʦʨʚʝʛʽʾ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ 

ʦʟʥʘʡʦʤʠʪʠʩʷ ʟʽ ʩʪʘʪʠʩʪʠʢʦʶ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʭ ʪʫʨʠʩʪʽʚ ʚ ʢʨʘʾʥʽ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʧôʷʪʠ ʨʦʢʽʚ. ɼʣʷ ʮʴʦʛʦ, ʧʦʙʫʜʫʻʤʦ ʪʘʙʣʠʮʶ 1 ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʘʥʠʭ ɺʩʝʩʚʽʪʥʴʦʾ ʪʫʨʠʩʪʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

çɼʠʥʘʤʽʢʘ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʭ ʪʫʨʠʩʪʽʚ ʚ ʅʦʨʚʝʛʽʾè 

ʈʽʢ ʂʽʣʴʢʽʩʪʴ ʪʫʨʠʩʪʽʚ 

2018 5.69 ʤʣʥ. 

2019 5.88 ʤʣʥ. 

2020 1.4 ʤʣʥ. 

2021 1.44 ʤʣʥ. 

2022 2.7 ʤʣʥ. 
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ɼʘʥʽ ʪʘʙʣʠʮʽ 1 ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʪʘ ʡʦʛʦ 

ʘʜʘʧʪʘʮʽʶ ʜʦ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʩʪʽ, ʟʦʢʨʝʤʘ, ʚʧʣʠʚʫ ʧʘʥʜʝʤʽʾ COVID-19. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʫʨʠʩʪʽʚ ʚ ʅʦʨʚʝʛʽʾ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘʩʷ ʚ 2020 ʪʘ 2021 ʨʦʢʘʭ 

ʚʥʘʩʣʽʜʦʢ ʧʘʥʜʝʤʽʾ COVID-19. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 2019 ʨʦʢʦʤ, ʢʽʣʴʢʽʩʪʴ ʪʫʨʠʩʪʽʚ 

ʟʤʝʥʰʠʣʘʩʷ ʙʽʣʴʰʝ ʥʽʞ ʚ ʯʦʪʠʨʠ ʨʘʟʠ. ʋ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʚʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʪʫʨʠʩʪʽʚ ʟʨʦʩʣʘ ʜʦ 2.7 ʤʽʣʴʡʦʥʽʚ. 

ʇʨʦʪʝ, ʮʝ ʯʠʩʣʦ ʚʩʝ ʱʝ ʟʥʘʯʥʦ ʥʠʞʯʝ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʜʦ ʧʘʥʜʝʤʽʾ 

(ʪʘʙʣ. 1) [3]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʟʝʣʝʥʠʡ ʪʫʨʠʟʤ ʤʘʻ ʚʘʛʦʤʫ ʯʘʩʪʢʫ ʩʝʨʝʜ ʚʠʜʽʚ 

ʪʫʨʠʟʤʫ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʅʦʨʚʝʛʽʾ. ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʦʟʠʮʽʾ ʟʝʣʝʥʦʛʦ 

ʪʫʨʠʟʤʫ ʥʘ ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʠʥʢʫ ʢʨʘʾʥʠ, ʧʦʙʫʜʫʻʤʦ ʪʘʙʣʠʮʶ 2 (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

çʏʘʩʪʢʘ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʪʫʨʠʟʤʫ ʚ ʧʨʦʮʝʥʪʥʦʤʫ ʚʠʨʘʟʽè 

ʊʠʧ ʪʫʨʠʟʤʫ ʏʘʩʪʢʘ 

ʂʫʣʴʪʫʨʥʠʡ ʪʫʨʠʟʤ 28% 

ɽʢʩʪʨʝʤʘʣʴʥʠʡ ʪʫʨʠʟʤ 23% 

ɸʢʪʠʚʥʠʡ ʪʫʨʠʟʤ 20% 

ɿʝʣʝʥʠʡ ʪʫʨʠʟʤ 12% 

ɯʥʰʽ ʚʠʜʠ ʪʫʨʠʟʤʫ 17% 

 

ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʙʣʠʮʽ 1 ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʯʘʩʪʢʘ ʟʝʣʝʥʦʛʦ 

ʪʫʨʠʟʤʫ ʜʦʨʽʚʥʶʻ 12% ʪʘ ʟʘʡʤʘʻ ʯʝʪʚʝʨʪʫ ʩʭʦʜʠʥʢʫ, ʧʽʩʣʷ ʢʫʣʴʪʫʨʥʦʛʦ (28%), 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ (23%) ʪʘ ʘʢʪʠʚʥʦʛʦ ʪʫʨʠʟʤʫ (20%) ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʘʥʠʭ ʟ ʪʘʙʣʠʮʽ 1 ʪʘ ʪʘʙʣʠʮʽ 2, ʧʨʠʙʣʠʟʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʞʥʘʨʦʜʥʠʭ ʪʫʨʠʩʪʽʚ ʚ 

ʢʘʪʝʛʦʨʽʾ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ ʜʦʨʽʚʥʶʻ 324 ʪʠʩ. ʦʩʽʙ (ʪʘʙʣ. 2) [4]. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ ʻ ʡʦʛʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ 

ʩʪʘʣʽʩʪʴ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʚʧʣʠʚ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʟʝʣʝʥʘ ʪʫʨʠʩʪʠʯʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʜʦʧʦʤʘʛʘʻ ʚ ʟʘʧʦʙʽʛʘʥʥʽ 

ʥʝʛʘʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʪʫʨʠʟʤʫ ʥʘ ʧʨʠʨʦʜʫ. ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʚʣʘʜʘ 

ʢʨʘʾʥʠ ʧʨʠʜʽʣʷʻ ʙʘʛʘʪʦ ʫʚʘʛʠ ʜʝʨʞʘʚʥʠʤ ʧʨʦʛʨʘʤʘʤ ʪʘ ʟʘʢʦʥʦʧʨʦʝʢʪʘʤ, ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴ ʟʝʣʝʥʠʡ ʪʫʨʠʟʤ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʅʦʨʚʝʛʽʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʪʘʣʘ ʣʽʜʝʨʦʤ ʚ ʽʤʧʣʝʤʝʥʪʘʮʽʾ 



366 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʫ. ʇʦʪʦʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 25 000 ʦʜʠʥʠʮʴ, ʟ ʷʢʠʭ ʧʦʥʘʜ 6 000 ï ʰʚʠʜʢʽʩʥʽ. 

ʎʷ ʮʠʬʨʘ ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʩʪʨʽʤʢʝ ʨʦʟʰʠʨʝʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʂʨʽʤ ʪʦʛʦ, ʧʦʜʽʙʥʽ ʽʥʽʮʽʘʪʠʚʠ ʨʝʘʣʽʟʦʚʘʥʽ ʽ ʚ 

ʩʬʝʨʽ ʛʦʩʪʴʦʚʦʛʦ ʩʝʢʪʦʨʫ, ʜʝ ʨʷʜ ʛʦʪʝʣʽʚ ʦʙʣʘʰʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʟʦʥʠ ʜʣʷ 

ʟʘʨʷʜʢʠ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʚʣʘʩʥʠʭ ʧʘʨʢʽʥʛʘʭ [5]. 

ɾʠʚʦʧʠʩʥʠʡ ʣʘʥʜʰʘʬʪ ʅʦʨʚʝʛʽʾ, ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ ʚ ʩʚʽʪʽ 

ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʧʽʟʥʘʥʥʷ ʢʨʘʾʥʠ. ʊʘʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʜʦʟʚʦʣʷʻ 

ʪʫʨʠʩʪʘʤ ʟʘʡʤʘʪʠʩʷ ʭʘʡʢʽʥʛʦʤ, ʘʣʴʧʽʥʽʟʤʦʤ, ʚʝʣʦʩʠʧʝʜʥʠʤ ʩʧʦʨʪʦʤ ʪʦʱʦ. 

ɼʦʜʘʪʢʦʚʦ, ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʘʤʠ 

ʛʽʜʽʚ, ʷʢʽ ʤʘʶʪʴ ʙʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʪʘ ʝʢʩʧʝʨʪʥʽ ʟʥʘʥʥʷ ʨʝʛʽʦʥʫ. ɿʘʛʘʣʦʤ, ʚ 

ʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ ʤʘʡʞʝ 7 ʪʠʩʷʯ ʦʙʣʘʜʥʘʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʢʦʞʝʥ ʤʘʨʰʨʫʪ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʦʢʣʘʜʥʦʶ ʢʘʨʪʦʛʨʘʬʽʻʶ ʪʘ ʜʦʜʘʪʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ [6]. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʟʝʣʝʥʠʡ ʪʫʨʠʟʤ ʚ ʅʦʨʚʝʛʽʾ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʪʫʨʠʟʤʫ ʟ ʚʝʣʠʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. 

ʆʜʥʘʢ, ʚʘʞʣʠʚʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʦʟʚʠʪʢʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʧʨʦʛʨʘʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʝʣʝʥʠʡ ʪʫʨʠʟʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʮʽʻʾ 

ʛʘʣʫʟʽ ʪʘ ʟʨʦʙʠʪʠ ʾʾ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʙʽʣʴʰʦʛʦ ʯʠʩʣʘ ʪʫʨʠʩʪʽʚ. ʈʘʟʦʤ ʽʟ ʪʠʤ, 

ʩʧʨʠʷʶʯʠ ʫʪʚʦʨʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦ ʦʙʽʟʥʘʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʦʰʠʨʶʶʯʠ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ, ʅʦʨʚʝʛʽʷ ʧʨʦʜʦʚʞʠʪʴ 

ʚʠʩʪʫʧʘʪʠ ʣʽʜʝʨʦʤ ʚ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʫʨʠʟʤʫ. 
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ʋɼʂ 502.58 

ɺʇʃʀɺ ʂʃɯʄɸʊʀʏʅʀʍ ɿʄɯʅ ʅɸ ɽʂʉʊʈɽʄɸʃʔʅɯ ʇʆɼɯɰ ʋ ɺʆɼʅʀʍ 

ɽʂʆʉʀʉʊɽʄɸʍ ɭɺʈʆʇɽʁʉʔʂʀʍ ʂʈɸɰʅ 

 

ʈʠʙʘʣʦʚʘ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, 

ʂʦʯʫʨʘ ɸʥʘʩʪʘʩʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʈʠʭʣʠʢ ʂʘʪʝʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚʠʢʣʠʢʘʶʪʴ ʟʘʥʝʧʦʢʦʻʥʥʷ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, ʢʦʣʠʚʘʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʽ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʷʚʠʱ ʷʢ ʧʦʚʝʥʽ ʽ 

ʧʦʩʫʭʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʪʽ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʨʦʟʨʦʙʢʫ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʜʽʡ ʽ ʧʦʤôʷʢʰʝʥʥʷ ʾʭ ʥʘʩʣʽʜʢʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʧʦʚʝʥʽ, ʧʦʩʫʭʠ, ʨʽʯʢʦʚʠʡ 

ʩʪʽʢ, ʧʨʦʛʥʦʟ 

 

ɺʦʜʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʞʠʪʪʷ ʽ ʻ ʥʝʟʘʤʽʥʥʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʝʢʦʩʠʩʪʝʤ ʪʘ ʾʭʥʽʭ 

ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʜʣʷ ʤʘʡʞʝ ʚʩʽʭ ʚʠʜʽʚ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ 

ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʣʽʤʘʪʦʤ, ʪʦʤʫ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʢʣʽʤʘʪʠʯʥʽʡ ʩʠʩʪʝʤʽ 

ʩʧʨʠʯʠʥʷʶʪʴ ʟʤʽʥʠ ʚ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʮʠʢʣʽ. ʆʪʞʝ, ʥʘ ʧʨʦʩʪʦʨʦʚʠʡ ʽ ʯʘʩʦʚʠʡ 

ʨʦʟʧʦʜʽʣ ʧʨʽʩʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʜʠ, ʚʧʣʠʚʘʶʪʴ ʤʽʥʣʠʚʽʩʪʴ ʢʣʽʤʘʪʫ ʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ. 

ɹʘʟʘ ʟʥʘʥʴ ʧʨʦ ʥʘʩʣʽʜʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʥʝʾ ʚ ɭʚʨʦʧʽ 

ʟʙʽʣʴʰʠʣʘʩʷ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʚʜʷʢʠ ʧʦʩʠʣʝʥʦʤʫ ʪʘ ʧʦʩʪʽʡʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʘ 

ʪʘʢʦʞ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʧʨʦʝʢʪʘʤ ɭʉ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʧʨʦʝʢʪʘʤ.  

ʂʣʽʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʽʤʽʪʘʮʽʾ ʾʾ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʠ 
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ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʽ.  

ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʧʨʦʩʪʦʨʦʚʽ ʤʦʜʝʣʽ ʟʤʽʥ ʧʨʠʟʝʤʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ 2081-2100 ʨʨ. ʧʦʨʽʚʥʷʥʦ ʟ 1986-2005 ʨʨ. ʟʘ ʩʮʝʥʘʨʽʻʤ RCP2.6 

(ʩʮʝʥʘʨʽʡ ʥʠʟʴʢʠʭ ʚʠʢʠʜʽʚ) ʪʘ ʩʮʝʥʘʨʽʶ RCP8.5 (ʩʮʝʥʘʨʽʡ ʚʠʩʦʢʠʭ ʚʠʢʠʜʽʚ) [1]. 

 

ʈʠʩ. 1. ʇʨʦʛʥʦʟʦʚʘʥʽ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʾ ʛʣʦʙʘʣʴʥʦʾ ʧʨʠʟʝʤʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʧʘʜʽʚ [1] 

 

ʐʪʨʠʭʫʚʘʥʥʷʤ ʧʦʟʥʘʯʝʥʽ ʦʙʣʘʩʪʽ, ʜʝ ʩʝʨʝʜʥʽʡ ʩʠʛʥʘʣ ʟʘ ʢʽʣʴʢʦʤʘ 

ʤʦʜʝʣʷʤʠ ʻ ʤʝʥʰʠʤ ʟʘ ʦʜʥʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʚʘʨʽʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʧʦʟʥʘʯʘʻ ʦʙʣʘʩʪʽ, ʜʝ ʩʝʨʝʜʥʽʡ ʩʠʛʥʘʣ ʟʘ ʢʽʣʴʢʦʤʘ ʤʦʜʝʣʷʤʠ ʧʝʨʝʚʠʱʫʻ 

ʜʚʘ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʭʠʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʽ ʜʝ 90 % ʤʦʜʝʣʝʡ 

ʧʦʛʦʜʞʫʶʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʟʤʽʥ [1]. 

ʇʦʪʝʧʣʽʥʥʷ ʦʩʦʙʣʠʚʦ ʩʠʣʴʥʝ ʫ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʚʠʩʦʢʦʰʠʨʦʪʥʠʭ ʨʝʛʽʦʥʘʭ ʪʘ ʝʢʚʘʪʦʨʽʘʣʴʥʽʡ 
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ʯʘʩʪʠʥʽ ʊʠʭʦʛʦ ʦʢʝʘʥʫ, ʪʦʜʽ ʷʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʩʫʙʪʨʦʧʽʯʥʠʭ ʽ ʩʝʨʝʜʥʴʦʰʠʨʦʪʥʠʭ ʨʝʛʽʦʥʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ (ʨʠʩ.1).  

ɿ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʦʩʪʘʥʥʽʭ 

ʜʝʩʷʪʠʣʽʪʴ ʚʞʝ ʚʧʣʠʥʫʣʠ ʥʘ ʛʣʦʙʘʣʴʥʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʮʠʢʣ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ 

ʟʤʽʥʠ ʩʝʟʦʥʥʦʛʦ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʨʽʯʢʦʚʠʭ 

ʧʘʚʦʜʢʽʚ ʽ ʧʦʩʫʭ ʫ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ.  

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʜʣʷ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʧʣʠʚʫ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʪʘ ʾʭ ʟʤʽʥ ʻ ʛʣʦʙʘʣʴʥʽ ʙʘʟʠ ʜʘʥʠʭ ʧʨʦ 

ʩʪʠʭʽʡʥʽ ʣʠʭʘ. ʅʝʱʦʜʘʚʥʦ ɭɸʆʉ ʩʪʚʦʨʠʣʘ ɭʚʨʦʧʝʡʩʴʢʫ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦ ʚʧʣʠʚ 

ʧʦʚʝʥʝʡ, ʷʢʘ ʦʙ'ʻʜʥʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʠʥʫʣʽ ʧʦʚʝʥʽ ʟʽ ʟʥʘʯʥʠʤʠ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʦʪʨʠʤʘʥʫ ʟ ʛʣʦʙʘʣʴʥʠʭ ʜʞʝʨʝʣ, ʟʽ ʟʚʽʪʘʤʠ ʢʨʘʾʥ 

ʯʣʝʥʽʚ ɭʉ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʦʚʝʥʝʡ (PFRA) [2]. ʎʷ ʙʘʟʘ ʜʘʥʠʭ 

ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʝʙʝʟʧʝʢʫ ʧʦʚʝʥʝʡ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ ʟ 1980 ʨʦʢʫ. ʅʘ 

ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʽ ʮʽ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫ ʚʽʜʩʪʝʞʝʥʥʽ 

ʪʝʥʜʝʥʮʽʡ ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʚʝʥʝʡ ʽ ʚ ʧʨʦʛʨʘʤʘʭ ʧʦʤ'ʷʢʰʝʥʥʷ ʾʭ ʥʘʩʣʽʜʢʽʚ, ʷʢ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʪʘʢ ʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʧʦʚʝʥʷʤʠ ʽ ʟʙʠʪʢʘʤʠ ʚʽʜ ʥʠʭ.  

ʊʘʢʦʞ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʧʨʦ ʟʙʠʪʢʠ ʽ ʚʪʨʘʪʠ ʚʽʜ ʩʪʠʭʽʡʥʠʭ ʣʠʭ [3], ʷʢʽ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʉʝʥʜʘʡʩʴʢʦʶ ʨʘʤʢʦʚʦʶ ʧʨʦʛʨʘʤʦʶ ʟʽ ʟʤʝʥʰʝʥʥʷ ʥʝʙʝʟʧʝʢʠ 

ʩʪʠʭʽʡʥʠʭ ʣʠʭ. 

ʅʘʷʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʽʢ ʫ ʨʽʯʢʘʭ, ʙʣʠʟʴʢʠʭ ʜʦ 

ʧʨʠʨʦʜʥʠʭ, ʫ ʧʝʨʽʦʜ 1963-2000 ʨʨ. ʟʙʽʣʴʰʠʚʩʷ ʫ ɿʘʭʽʜʥʽʡ ʪʘ ʇʽʚʥʽʯʥʽʡ ɭʚʨʦʧʽ, 

ʦʩʦʙʣʠʚʦ ʚʟʠʤʢʫ, ʽ ʟʤʝʥʰʠʚʩʷ ʫ ʇʽʚʜʝʥʥʽʡ ʪʘ ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, 

ʦʩʦʙʣʠʚʦ ʚʣʽʪʢʫ.  

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʩʝʟʦʥʥʦʩʪʽ 

ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʣʽʪʥʽʡ ʩʪʽʢ ʟʤʝʥʰʠʪʴʩʷ ʥʘ 

ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ɭʚʨʦʧʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʨʝʛʽʦʥʘʭ, ʜʝ ʨʽʯʥʠʡ ʩʪʽʢ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ, 

ʟʙʽʣʴʰʠʪʴʩʷ. ʊʘʤ, ʜʝ ʦʧʘʜʠ ʟʤʽʥʶʶʪʴʩʷ ʟʽ ʩʥʽʛʫ ʥʘ ʜʦʱ, ʚʝʩʥʷʥʠʡ ʽ ʣʽʪʥʽʡ ʧʽʢ 
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ʩʪʦʢʫ ʟʤʽʩʪʠʪʴʩʷ ʥʘ ʙʽʣʴʰ ʨʘʥʥʶ ʯʘʩʪʠʥʫ ʩʝʟʦʥʫ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʨʽʯʢʦʚʠʡ ʩʪʽʢ ʻ ʦʜʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʽʩʥʦʾ ʚʦʜʠ ʚ ʨʽʯʢʦʚʦʤʫ ʙʘʩʝʡʥʽ, ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʜʞʝʨʝʣ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʦʟʝʨ ʘʙʦ ʰʪʫʯʥʠʭ ʚʦʜʦʩʭʦʚʠʱ.  

ʂʦʣʠʚʘʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʩʝʟʦʥʥʽʩʪʶ 

ʦʧʘʜʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʦʜʦʟʙʦʨʫ, ʪʘʢʠʤʠ ʷʢ ʛʝʦʣʦʛʽʷ, 

ˇʨʫʥʪʦʚʠʡ ʽ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ. ɿʤʽʥʠ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ ʪʘ ʨʝʞʠʤʽ 

ʦʧʘʜʽʚ, ʩʧʨʠʯʠʥʝʥʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʟʤʽʥʶʶʪʴ ʨʽʯʥʠʡ ʚʦʜʥʠʡ ʙʶʜʞʝʪ ʨʽʯʢʦʚʠʭ 

ʙʘʩʝʡʥʽʚ, ʘ ʪʘʢʦʞ ʯʘʩ ʽ ʩʝʟʦʥʥʽʩʪʴ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ.  

ɺʽʜʧʦʚʽʜʥʽ ʟʤʽʥʠ ʚ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 

ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʜʝʷʢʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʩʝʢʪʦʨʠ, ʚʢʣʶʯʘʶʯʠ ʟʘʙʽʨ ʚʦʜʠ ʜʣʷ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʚʠʨʦʙʥʠʮʪʚʦ 

ʝʥʝʨʛʽʾ ʪʘ ʩʫʜʥʦʧʣʘʚʩʪʚʦ.  

ɺʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ ʫ ʚʦʜʦʟʙʽʨʥʽ ʙʘʩʝʡʥʠ, ʚʢʣʶʯʘʶʯʠ ʟʘʙʽʨ ʚʦʜʠ, 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʯʦʢ ʪʘ ʟʤʽʥʠ ʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ, ʟʥʘʯʥʦ ʟʤʽʥʠʣʠ ʨʝʞʠʤʠ 

ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʫ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ɭʚʨʦʧʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʚʠʷʚʣʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ 

ʢʣʽʤʘʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʠʭ ʟʤʽʥ ʫ ʜʘʥʠʭ ʧʨʦ ʨʽʯʢʦʚʠʡ ʩʪʽʢ.  

ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚ ɭʚʨʦʧʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʰʣʷʭʦʤ 

ʦʙ'ʻʜʥʘʥʥʷ ʧʦʥʘʜ 400 ʯʘʩʦʚʠʭ ʨʷʜʽʚ (ʟ 1962 ʧʦ 2004 ʨʽʢ) ʨʽʯʢʦʚʠʭ ʚʦʜʦʟʙʦʨʽʚ ʟ 

ʙʣʠʟʴʢʠʤʠ ʜʦ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʤʠ ʩʪʦʢʫ ʜʣʷ ɭʚʨʦʧʠ ʪʘ ʘʥʩʘʤʙʣʶ ʟ ʚʦʩʴʤʠ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ (ʟʘ 1963-2000 ʨʦʢʠ) [4].  

ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ, ʩʪʽʢ ʜʝʤʦʥʩʪʨʫʻ ʧʦʟʠʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʚ 

ɿʘʭʽʜʥʽʡ ʽ ʇʽʚʥʽʯʥʽʡ ɭʚʨʦʧʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʇʽʚʜʝʥʥʽʡ ʽ ʜʝʷʢʠʭ 

ʯʘʩʪʠʥʘʭ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ (ʨʠʩ.2) [4]. ɭʚʨʦʧʝʡʩʴʢʘ ʢʘʨʪʠʥʘ ʪʝʥʜʝʥʮʽʡ ʨʽʯʥʦʛʦ 

ʩʪʦʢʫ, ʟʤʦʜʝʣʴʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʩʘʤʙʣʝʚʦʛʦ ʩʝʨʝʜʥʴʦʛʦ, ʧʦʢʘʟʫʻ 

ʨʝʛʽʦʥʘʣʴʥʦ ʫʟʛʦʜʞʝʥʫ ʢʘʨʪʠʥʫ.  

ʄʘʩʰʪʘʙʠ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʩʝʟʦʥʥʠʭ ʟʤʽʥ, ʙʝʟʫʤʦʚʥʦ, ʚʠʢʣʠʢʘʶʪʴ 

ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʷʢ ʩʴʦʛʦʜʥʽ, ʪʘʢ ʽ ʚ ʤʘʡʙʫʪʥʽ 

ʜʝʩʷʪʠʣʽʪʪʷ.  
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ʈʠʩ.2. ʆʮʽʥʢʘ ʤʠʥʫʣʠʭ ʟʤʽʥ ʨʽʯʥʦʛʦ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ 

 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʨʽʯʥʠʡ ʨʽʯʢʦʚʠʡ ʩʪʽʢ ʟʤʝʥʰʠʪʴʩʷ ʚ ʧʽʚʜʝʥʥʽʡ ʽ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ɭʚʨʦʧʽ ʽ ʟʙʽʣʴʰʠʪʴʩʷ ʚ ʧʽʚʥʽʯʥʽʡ ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ɭʚʨʦʧʽ [5]. 

ʇʨʦʛʥʦʟʫʶʪʴʩʷ ʟʤʽʥʠ ʚ ʩʝʟʦʥʥʦʩʪʽ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ, ʟ ʚʝʣʠʢʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ 

ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ. ɼʣʷ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ɭʚʨʦʧʠ ʧʽʢ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʩʪʦʢʫ 

ʥʘʧʨʠʢʽʥʮʽ 21-ʛʦ ʩʪʦʣʽʪʪʷ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ, ʧʨʠʧʘʜʘʪʠʤʝ ʥʘ ʙʽʣʴʰ ʨʘʥʥʶ ʧʦʨʫ 

ʨʦʢʫ, ʥʽʞ ʟʘʨʘʟ [6]. ʋ ʨʝʛʽʦʥʘʭ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʥʽʛʫ, ʪʘʢʠʭ ʷʢ ɸʣʴʧʠ, 

ʉʢʘʥʜʠʥʘʚʽʷ ʽ ʯʘʩʪʠʥʘ ɹʘʣʪʠʢʠ, ʟʤʝʥʰʝʥʥʷ ʟʠʤʦʚʦʛʦ ʫʪʨʠʤʘʥʥʷ ʩʥʽʛʫ, ʙʽʣʴʰ 

ʨʘʥʥʻ ʪʘʥʝʥʥʷ ʩʥʽʛʫ ʽ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʪʥʽʭ ʦʧʘʜʽʚ, ʟʘ 

ʧʨʦʛʥʦʟʘʤʠ, ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚʟʠʤʢʫ ʽ ʟʤʝʥʰʝʥʥʷ 

ʚʣʽʪʢʫ [5]. ɿʤʝʥʰʝʥʥʷ ʩʪʦʢʫ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠʩʷ ʟʘʙʦʨʦʤ ʚʦʜʠ, ʦʩʦʙʣʠʚʦ 

ʚʣʽʪʢʫ, ʢʦʣʠ ʩʧʦʞʠʚʘʥʥʷ ʻ ʥʘʡʚʠʱʠʤ, ʘ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʟʚʠʯʘʡ ʻ ʥʠʟʴʢʠʤ. ʎʽ 

ʟʤʽʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ ʚʣʽʪʢʫ [6]. 

ɿʘʛʘʣʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ 1960-ʭ ʨʦʢʽʚ, ʨʽʯʢʦʚʠʡ ʩʪʽʢ ʚ ɭʚʨʦʧʽ ʟʙʽʣʴʰʠʚʩʷ 

ʚʟʠʤʢʫ ʽ ʟʤʝʥʰʠʚʩʷ ʚʣʽʪʢʫ, ʘʣʝ ʟʽ ʟʥʘʯʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʪʘ ʩʝʟʦʥʥʠʤʠ 
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ʢʦʣʠʚʘʥʥʷʤʠ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʮʠʭ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʟʤʽʥ, 

ʘʣʝ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʨʽʯʢʦʚʘ ʽʥʞʝʥʝʨʽʷ, ʪʘʢʦʞ ʤʘʶʪʴ ʩʠʣʴʥʠʡ ʚʧʣʠʚ. 

ʂʽʣʴʢʽʩʪʴ ʜʫʞʝ ʩʠʣʴʥʠʭ ʧʦʚʝʥʝʡ ʚ ɭʚʨʦʧʽ ʟʨʦʩʣʘ ʟ 1980 ʨʦʢʫ, ʘʣʝ ʟ 

ʚʝʣʠʢʠʤʠ ʤʽʞʨʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ɿ 1980 ʨʦʢʫ ʚ ɭʚʨʦʧʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʤʘʡʞʝ 1500 ʧʦʚʝʥʝʡ, ʟ ʷʢʠʭ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʩʪʘʣʠʩʷ ʧʽʩʣʷ 2000 ʨʦʢʫ. 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʧʨʠʟʚʝʜʝ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʧʦʚʝʥʝʡ ʥʘ ʟʥʘʯʥʽʡ 

ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ. 

ʇʣʶʚʽʘʣʴʥʽ ʧʘʚʦʜʢʠ ʽ ʟʣʠʚʦʚʽ ʧʘʚʦʜʢʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤʠ 

ʣʦʢʘʣʴʥʠʤʠ ʦʧʘʜʘʤʠ, ʡʤʦʚʽʨʥʦ, ʩʪʘʥʫʪʴ ʙʽʣʴʰ ʯʘʩʪʠʤʠ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ. ʋ 

ʨʝʛʽʦʥʘʭ ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʥʘʢʦʧʠʯʝʥʥʷ ʩʥʽʛʫ ʚʟʠʤʢʫ ʨʠʟʠʢ 

ʨʘʥʥʴʦʚʝʩʥʷʥʠʭ ʧʘʚʦʜʢʽʚ ʤʦʞʝ ʟʤʝʥʰʠʪʠʩʷ.  

ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʚʝʥʝʡ. ɰʭ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ ʥʘ ʦʩʥʦʚʽ ʜʞʝʨʝʣʘ 

ʟʘʪʦʧʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʨʽʯʢʠ ʪʘ ʦʟʝʨʘ, ʤʽʩʴʢʽ ʟʣʠʚʦʚʽ ʚʦʜʠ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ʩʪʽʯʥʽ 

ʚʦʜʠ ʘʙʦ ʤʦʨʩʴʢʘ ʚʦʜʘ), ʤʝʭʘʥʽʟʤʫ ʟʘʪʦʧʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠʨʦʜʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʦʜʠ, ʥʝʩʧʨʘʚʥʽʩʪʴ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʘʙʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʙʣʦʢʫʚʘʥʥʷ) ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʥʘʧʨʠʢʣʘʜ, ʟʣʠʚʦʚʽ ʧʘʚʦʜʢʠ, ʧʘʚʦʜʢʠ ʚʽʜ 

ʪʘʥʝʥʥʷ ʩʥʽʛʫ ʘʙʦ ʩʝʣʝʚʽ ʧʦʪʦʢʠ). 

ʈʽʯʢʦʚʽ ʧʦʚʝʥʽ ʻ ʧʦʰʠʨʝʥʠʤ ʩʪʠʭʽʡʥʠʤ ʣʠʭʦʤ ʚ ɭʚʨʦʧʽ, ʽ - ʧʦʨʷʜ ʟʽ 

ʰʪʦʨʤʘʤʠ - ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʧʨʠʨʦʜʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʚ ɭʚʨʦʧʽ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ. ɺʦʥʠ ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʨʠʯʠʥʝʥʽ ʪʨʠʚʘʣʠʤʠ ʘʙʦ ʩʠʣʴʥʠʤʠ 

ʦʧʘʜʘʤʠ ʪʘ/ʘʙʦ ʪʘʥʝʥʥʷʤ ʩʥʽʛʫ. ʈʽʯʢʦʚʽ ʧʦʚʝʥʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʝʣʠʯʝʟʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʚʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʘʡʥʘ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʘ ʪʘʢʦʞ ʜʦ ʥʝʧʨʷʤʠʭ ʚʪʨʘʪ ʥʘ ʟʘʪʦʧʣʝʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʘʙʦ ʟʘ ʾʭ ʤʝʞʘʤʠ, ʪʘʢʠʭ ʷʢ ʚʠʨʦʙʥʠʯʽ ʚʪʨʘʪʠ, ʩʧʨʠʯʠʥʝʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʘʙʦ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʦʥʠ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʣʶʜʝʡ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʟʣʠʚʦʚʠʭ ʧʘʚʦʜʢʽʚ, ʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ, 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ. 

ʇʦʯʠʥʘʶʯʠ ʟ 2000 ʨʦʢʫ, ʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ 
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ʧʦʚʝʥʝʡ, ʙʘʛʘʪʦ ʟ ʥʠʭ ʥʘʚʽʪʴ ʥʝʦʜʥʦʨʘʟʦʚʦ. ʎʽ ʧʦʚʝʥʽ ʧʨʠʟʚʝʣʠ ʜʦ ʟʘʛʠʙʝʣʽ 

ʧʦʥʘʜ 4700 ʣʶʜʝʡ ʽ ʟʘʚʜʘʣʠ ʧʨʷʤʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʥʘ ʩʫʤʫ ʧʦʥʘʜ 150 

ʤʽʣʴʷʨʜʽʚ ʻʚʨʦ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ ʪʨʝʪʠʥʫ ʟʙʠʪʢʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʫʩʽʤʘ 

ʧʨʠʨʦʜʥʠʤʠ ʟʘʛʨʦʟʘʤʠ.  

ʅʘ ʨʠʩ.3 ʧʦʢʘʟʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʝʥʥʷ (ʧʦʢʘʟʘʥʠʡ ʫ ʤʽʩʮʷʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʨʝʦʛʨʘʬʽʚ ʢʦʣʴʦʨʦʚʠʤʠ ʪʦʯʢʘʤʠ), ʥʘ ʷʢʠʡ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ, 

ʟʙʽʣʴʰʠʪʴʩʷ ʯʘʩʪʦʪʘ ʧʦʚʝʥʝʡ ʧʝʚʥʦʾ ʚʠʩʦʪʠ ʤʽʞ 2010 ʽ 2100 ʨʦʢʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ[4].  

 

ʈʠʩ. 3 ʇʨʦʛʥʦʟʦʚʘʥʘ ʟʤʽʥʘ ʯʘʩʪʦʪʠ ʧʦʚʝʥʝʡ ʚ ɭʚʨʦʧʽ 

 

ɿʥʘʯʝʥʥʷ, ʙʽʣʴʰʽ ʟʘ 1, ʚʢʘʟʫʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ, ʤʝʥʰʽ ʟʘ 1 - ʥʘ ʟʥʠʞʝʥʥʷ. 

ɿʥʠʞʝʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʽʚʥʽʯʥʠʭ ʯʘʩʪʠʥʘʭ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ, 

ʩʧʨʠʯʠʥʝʥʝ ʣʴʦʜʦʚʠʢʦʚʠʤ ʽʟʦʩʪʘʪʠʯʥʠʤ ʢʦʨʠʛʫʚʘʥʥʷʤ [4]. 

ɿʙʠʪʢʠ ʚʽʜ ʧʦʚʝʥʝʡ ʚ ɭʚʨʦʧʽ ʟʥʘʯʥʦ ʟʨʦʩʣʠ ʟ 1970-ʭ ʨʦʢʽʚ [7]. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʜʝʷʢʽ ʧʘʚʦʜʢʠ ʙʫʣʠ ʥʘʩʪʽʣʴʢʠ ʩʠʣʴʥʽʰʠʤʠ ʟʘ ʧʦʧʝʨʝʜʥʽ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ 

ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʤʝʪʦʜʘʭ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʦʚʝʥʝʡ, ʥʘʧʨʠʢʣʘʜ, ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ 

[8].  
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ɿ ʪʦʯʢʠ ʟʦʨʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ɺɺʇ, ʨʠʟʠʢʠ ʧʦʚʝʥʝʡ ʻ ʥʘʡʚʠʱʠʤʠ ʫ ʟʥʘʯʥʽʡ 

ʯʘʩʪʠʥʽ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʉʢʘʥʜʠʥʘʚʽʾ, ɸʚʩʪʨʽʾ ʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʘ ʪʘʢʦʞ ʫ 

ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ ʌʨʘʥʮʽʾ ʪʘ ɯʪʘʣʽʾ [9].  

ʅʘ ʢʽʥʝʮʴ 21-ʛʦ ʩʪʦʣʽʪʪʷ ʥʘʡʙʽʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʦʚʝʥʝʡ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʜʣʷ ɹʨʠʪʘʥʩʴʢʠʭ ʦʩʪʨʦʚʽʚ, ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʽ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ 

ʌʨʘʥʮʽʾ, ʧʽʚʥʽʯʥʦʾ ɯʪʘʣʽʾ ʪʘ ʜʝʷʢʠʭ ʨʝʛʽʦʥʽʚ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ɯʩʧʘʥʽʾ, ɹʘʣʢʘʥ ʽ 

ʂʘʨʧʘʪ. ʇʦʤʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ, ʚʝʨʭʥʴʦʾ 

ʯʘʩʪʠʥʠ ɼʫʥʘʶ ʪʘ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʧʨʠʪʦʢ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʮʴʦʤʫ, ʥʘ ʙʽʣʴʰʽʡ 

ʯʘʩʪʠʥʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ɭʚʨʦʧʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʧʘʚʦʜʢʽʚ ʯʝʨʝʟ 

ʟʤʝʥʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʩʥʽʛʫ, ʘ ʦʪʞʝ, ʽ ʧʦʚʝʥʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʪʘʥʝʥʥʷʤ ʩʥʽʛʫ, 

ʧʨʠ ʙʽʣʴʰ ʤ'ʷʢʠʭ ʟʠʤʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʮʝʥʘʨʽʡ ʚʠʩʦʢʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʚʧʣʠʚ ʧʦʚʝʥʝʡ ʚ ɭʚʨʦʧʽ ʙʽʣʴʰ ʥʽʞ 

ʚʪʨʠʯʽ ʜʦ ʢʽʥʮʷ 21-ʛʦ ʩʪʦʣʽʪʪʷ. ʅʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ ʧʦʚʝʥʝʡ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʜʣʷ ɸʚʩʪʨʽʾ, ʋʛʦʨʱʠʥʠ, ʉʣʦʚʘʯʯʠʥʠ ʪʘ ʉʣʦʚʝʥʽʾ [5].  

ʂʦʤʙʽʥʘʮʽʷ ʨʽʟʥʠʭ ʟʘʭʦʜʽʚ ʟ ʘʜʘʧʪʘʮʽʾ ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʝʢʦʥʦʤʽʯʥʽ 

ʟʙʠʪʢʠ ʚʽʜ (ʨʽʯʢʦʚʠʭ ʽ ʧʨʠʙʝʨʝʞʥʠʭ) ʧʦʚʝʥʝʡ ʥʘ 67-99% ʽ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʟʘʪʦʧʣʝʥʠʭ ʣʶʜʝʡ ʥʘ 37-99% ʜʣʷ 100-ʨʽʯʥʦʾ ʧʦʜʽʾ [10].  

ʉʫʚʦʨʽʩʪʴ ʽ ʯʘʩʪʦʪʘ ʧʦʩʫʭ, ʷʢ ʚʠʜʘʻʪʴʩʷ, ʟʨʦʩʣʘ ʚ ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ ɭʚʨʦʧʠ, 

ʟʦʢʨʝʤʘ, ʚ ʇʽʚʜʝʥʥʽʡ ʽ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʦʩʫʭʠ ʩʪʘʥʫʪʴ ʯʘʩʪʽʰʠʤʠ, ʪʨʠʚʘʣʽʰʠʤʠ ʽ 

ʩʫʚʦʨʽʰʠʤʠ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ɭʚʨʦʧʠ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʥʘ ʧʽʚʜʥʽ ɭʚʨʦʧʠ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʧʨʠʟʚʝʣʘ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʽ ʦʟʝʨʘʭ 

ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʩʝʟʦʥʥʦʛʦ ʣʴʦʜʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ɿʤʽʥʠ ʚ ʨʽʯʢʦʚʠʭ ʧʦʪʦʢʘʭ ʽ ʪʝʤʧʝʨʘʪʫʨʽ ʚʦʜʠ ʤʘʶʪʴ ʚʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ 

ʷʢʽʩʪʴ ʚʦʜʠ ʽ ʧʨʽʩʥʦʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ. 

ʉʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʢʦʥʪʝʢʩʪʽ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʚʠʤʘʛʘʶʪʴ ʟʘʭʦʜʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʩʮʝʚʠʤ ʫʤʦʚʘʤ, 

ʚʢʣʶʯʘʶʯʠ ʩʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʧʨʦʩʪʦʨʦʚʝ ʧʣʘʥʫʚʘʥʥʷ. 
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ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʜʘʯʽ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ, ʘ ʜʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʙʤʽʥ ʚʽʜʧʦʚʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʢʦʦʨʜʠʥʘʮʽʶ ʧʣʘʥʽʚ ʤʽʞ ʢʨʘʾʥʘʤʠ.  

ʋ ʇʣʘʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘ ʪʘʢʦʞ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʽ ʷʢ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ɭʚʨʦʧʠ. ɸʜʘʧʪʘʮʽʷ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʨʦʟʚʠʪʦʢ ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʪʠʭʽʡʥʠʭ 

ʣʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʢʣʶʯʦʚʽ ʟʘʭʦʜʠ ʜʣʷ ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʭʦʨʦʰʦʛʦ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʚ ɭʚʨʦʧʽ 

ʪʘ ʩʚʽʪʽ. 
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Introduction: Zoogenic features, such as burrows, nests, and a suite of other 

bioturbation structures are integral elements of many ancient sedimentary sequences 

and modern landscapes [1, 2].  

They provide important information about both vertical (water-level) and 

lateral (areal wetland extent) aspects of interest to geomorphologists, ecologists, and 

natural resource managers, as well as paleontologists [3].  

Non-invasive imaging techniques, such as ground-penetrating radar (GPR) 

have been increasingly applied as a means of mapping shallow subsurface 

bioturbation [4, 5].  

This study presents the first set of GPR images of Northern Pine snake 

(Pitophius melanoleucus) burrows in New Jersey (USA), aimed at assessing the 

viability of the method in a sandy aeolian substrate, as part of a larger project focused 

on the habitat preferences of this reptile (Fig. 1). 
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Figure 1. A) Location of the study site at Warren Grove, New Jersey, USA. 

B) Northern Pine snake entering an 8-cm-wide burrow opening 

(metric tape measure for scale). 

 

Methodology: The study was conducted at the Warren Grove gunnery range 

within the Pinelands of New Jersey (Fig. 1A), where P. melanoleucus burrows 

(Fig. 1B), nests, and hybernacula have been monitored within enclosures. Open 

military testing ranges have become refugia to these snakes that are under 

consideration to be designated as protected species due to encroaching development. 

Geophysical images (radargrams) were collected using a digital MAL¡ 

Geoscience GPR system with a shielded 800 MHz monostatic antenna (Fig. 2A). Due 

to a tradeoff between signal penetration and vertical resolution (discrimination 

between two closely spaced interfaces), this high-frequency setup was most suitable 

for the present study.  

A grid of ten 5-cm-spaced survey lines (X=180 cm; Y=45 cm; Fig. 2A) was 

used to produce a three-dimensional rendition of subsurface space. Based on 

empirical data, measured target (burrow) depth, as well as hyperbola fitting during 

and following the surveys, the EM signal velocity of 14 cm/ns was used for 

unsaturated sand [4].  

All images were post-processed using GPR-Slice software. No surface 

normalization was applied due to a level surface. 
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Figure 2. Georadar imaging: A) An 800 MHz georadar antenna inside a snake 

enclosure, with surveys collected at 5 cm spacing (dashed X-axis lines). 

B) Sequential horizontal bedding-plane views (Z-slices) centered at 8, 18, and 28 

cm depths. Yellow dashed line is an example shown in Fig. 2A. High-amplitude 

anomalies (red) are burrows (voids) and possible buried roots. 

Blue areas represent undisturbed background aeolian sand. 

Results and Summary: A series of 2D radargrams (B-scans) were used to 

confirm the subsurface extensions of several active burrows. A closely-spaced 

sequence of these images allowed a 3D reconstruction of the bioturbated substrate, 

with horizontal depth slices representing sequential bedding-plane views (Fig. 2B). 

These images reveal the spatial distribution of high-amplitude anomalies (hot colors; 

Fig. 2B) related to air-filled (void) burrow complex. Relatively consistent position of 

the largest anomaly indicates a nearly vertical orientation of the burrow shaft, with 

some tunnel branching at depth. In addition, small linear features at shallow depth 

can be correlated with buried rootlets in an otherwise well-sorted sandy substrate 

(blue background) of the postglacial aeolian cover sands [6]. In addition to its value 

as a non-invasive imaging technique [4-8], GPR imaging allows a three-dimensional 

visualization of burrow complexes for comparison with geometrically similar 

biogenic structures preserved in the sedimentary record [3,6,9]. 

Acknowledgments: We thank Walter Bien, Dane Ward, Kevin Smith and the 

Drexel University Laboratory of Pinelands Research for help with fieldwork and 

permitting and Warren Grove Range for safe access to the study site. 
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ʋɼʂ 725.3 

ʊɽʅɼɽʅʎɯɰ ʌʆʈʄʋɺɸʅʅʗ ʊʈɸʅʉʇʆʈʊʅʆ-ʇɽʈɽʉɸɼʆʏʅʀʍ 

ɺʋɿʃɯɺ ɺ ʋʂʈɸɰʅʉʔʂʀʍ ʄɯʉʊɸʍ 

 

ɼʦʨʦʭʽʥʘ ɻʘʥʥʘ ɯʛʦʨʽʚʥʘ, 

ʢ. ʘʨʭ., ʜʦʮ. ʢʘʬʝʜʨʠ ʊʝʦʨʽʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʖʥʘʢʦʚ ʉʝʨʛʽʡ ʌʝʜʦʨʦʚʠʯ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʊʝʦʨʽʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ɸʚʨʘʤʝʥʢʦ ʆʣʝʢʩʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʘʨʭʽʪʝʢʪʦʨ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪʘʭ. ɼʦʩʣʽʜʞʝʥʦ 

ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʚ ʩʚʽʪʽ ʪʘ ʚ ʋʢʨʘʾʥʽ; ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʫʯʘʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʅʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʟʘ ʨʽʚʥʝʤ ʜʦʩʪʫʧʥʦʩʪʽ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʤʝʨʝʞʘ ʤʽʩʪʘ 

ʂʠʻʚʘ ʪʘ ʥʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʽʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʦʜʥʦʛʦ ʟ ʘʚʪʦʨʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʪʘ ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ.  

ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʻʢʪʥʘ ʧʨʦʧʦʟʠʮʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʜʥʦʛʦ ʟ ʪʨʘʥʩʧʦʨʪʥʦ 

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʤʽʩʪʘ ʂʠʻʚʘ ʟ ʜʝʪʘʣʴʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʧʝʨʝʣʽʢʫ 

ʦʩʥʦʚʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʬʫʥʢʮʽʡ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʻʢʪʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʟʨʦʙʣʝʥʽ 

ʚʠʩʥʦʚʢʠ, ʱʦʜʦ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʣʽʢʫ ʩʪʨʫʢʪʫʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ, ʛʨʦʤʘʜʩʴʢʠʡ 

ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʤʝʨʝʞʘ, ʢʣʘʩʠʬʽʢʘʮʽʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ 
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ʚʝʣʠʢʠʭ, ʢʨʫʧʥʠʭ ʪʘ ʥʘʡʢʨʫʧʥʽʰʠʭ [1 c. 13] ʤʽʩʪ ʋʢʨʘʾʥʠ ʻ ʚʞʝ ʜʦʩʪʘʪʥʴʦ 

ʟʘʩʪʘʨʽʣʦʶ ʪʘ ʧʦʢʠ ʥʝ ʟʥʘʭʦʜʠʪʴ ʥʘʣʝʞʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʱʦ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʮʶ ʧʨʦʙʣʝʤʫ ʻ ʽʩʪʦʨʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʤʽʩʪ ʪʘ ʾʭ 

ʩʫʯʘʩʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ. ɿʘʟʚʠʯʘʡ ʽʩʪʦʨʠʯʥʘ ʯʘʩʪʠʥʘ ʤʽʩʪʘ ʧʦʻʜʥʫʻ ʚ 

ʩʦʙ̔ ʚʩʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ, ʘ ʩʘʤʝ: ʪʫʨʠʩʪʠʯʥʫ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʪʘ ʜʽʣʦʚʫ, ʘ ʦʪʞʝ ʻ 

ʧʦʚʩʷʢʜʝʥʥʠʤ ʘʪʨʘʢʪʦʨʦʤ ʜʣʷ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ. ɺʩʽ ʧʦʧʝʨʝʜʥʽ 

ʥʘʫʢʦʚʽ ʢʦʥʮʝʧʮʽʾ, ʷʢʦʩʴ ʚʽʜʦʢʨʝʤʠʪʠ ʪʘ ʨʦʟʤʝʞʫʚʘʪʠ ʮʽ ʬʫʥʢʮʽʾ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ 

ʨʘʡʦʥʽʚ (ʟʦʢʨʝʤʘ ʊʦʚʙʠʯʘ ɺ. ɺ. ʪʘ ʂʫʨʦʚʩʴʢʦʛʦ ɻ. ʂ. ʜʣʷ ʤʽʩʪʘ ʂʠʻʚʘ) ʥʝ 

ʟʥʘʭʦʜʷʪʴ ʧʽʜʪʨʠʤʢʠ ʥʘʩʝʣʝʥʥʷ. ɯ ʷʢ ʚʠʩʥʦʚʦʢ: ʢʦʞʥʦʛʦ ʜʥʷ ʙʽʣʴʰʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ ʥʘʡʙʽʣʴʰʠʭ ʤʽʩʪ ʧʨʦʚʦʜʠʪʴ ʚ ʟʘʪʦʨʘʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ ʦʜʥʽʻʾ ʜʦ 

ʪʨʴʦʭ ʛʦʜʠʥ [2], ʽ ʮʝ ʟʘʟʚʠʯʘʡ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʘʣʝ ʡ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ʄʝʪʘ ʧʫʙʣʽʢʘʮʽʾ. ʏʘʩ ʮʝ ʥʘʡʛʦʣʦʚʥʽʰʠʡ ʨʝʩʫʨʩ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ! ɯ 

ʱʦʜʝʥʥʝ ʧʨʦʚʦʜʞʝʥʥʷ ʡʦʛʦ ʚ ʟʘʪʦʨʘʭ (ʨʠʩ.1.), ʮʝ ʤʘʨʥʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʚʣʘʩʥʦʛʦ 

ʞʠʪʪʷ, ʘʣʝ ʡ ʟʥʠʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ɼʝʨʞʘʚʠ, ʘʜʞʝ ʯʘʩ 

ʧʨʦʚʝʜʝʥʠʡ ʚ ʦʯʽʢʫʚʘʥʥʽ ʚ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʪʨʘʪʠʪʠ ʥʘ 

ʨʦʙʦʪʫ ʘʙʦ ʚʽʜʧʦʯʠʥʦʢ.  

 

ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʩʚʽʪʦʚʦʾ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ 

ʂʨʽʤ ʪʦʛʦ ʟʥʘʯʥʘ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʷ ʤʽʩʪ ʪʘ ʧʦʩʪʽʡʥʽ ʟʘʪʦʨʠ ʤʘʶʪʴ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʶ ʚ ʧʣʘʥʝʪʘʨʥʠʭ ʤʘʩʰʪʘʙʘʭ. ʆʨʛʘʥʽʟʘʮʽʷ 
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ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʟʘʦʭʦʯʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤ ʻ ʩʧʦʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʚʩʽʭ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʧʨʦʙʣʝʤ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʂʦʤʬʦʨʪ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ: ʮʝ ʽ ʷʢʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ, ʽ ʛʨʘʬʽʢ ʨʫʭʫ, ʽ 

ʥʘʙʣʠʞʝʥʽʩʪʴ ʟʫʧʠʥʦʢ ʦʜʥʘ ʜʦ ʦʜʥʦʾ, ʪʦʙʪʦ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ 

ʱʦʜʦ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʨʽʚʥʽʚ ʜʦʩʪʫʧʥʦʩʪʽ, ʘ ʩʘʤʝ: ʥʝ ʧʝʨʝʚʠʱʝʥʥʷ 30-ʭʚʠʣʠʥʥʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʜʦʨʦʟʽ ʚ ʤʝʞʘʭ ʥʘʡʢʨʫʧʥʽʰʠʭ ʤʽʩʪ [3 ʩ.90-92]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʮʷ ʤʽʩʪʦʙʫʜʽʚʥʘ ʚʠʤʦʛʘ ʚʠʢʦʥʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʨʽʜʢʦ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʤʽʩʪ, ʟʘʪʦʨʠ ʪʘ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʱʦʜʦ 

ʨʦʟʤʽʱʝʥʥʷ ʟʫʧʠʥʦʢ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʇʨʦʙʣʝʤʘ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪ ʤʦʞʝ ʚʠʨʽʰʫʚʘʪʠʩʴ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʴʰ 

ʰʚʠʜʢʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʘʣʝ ʮʝ ʧʦʪʨʝʙʫʻ ʽ ʧʝʨʝʛʣʷʜʫ ʩʪʨʫʢʪʫʨʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʟʘʛʘʣʦʤ. ʆʜʥʠʤ ʟ ʩʫʯʘʩʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ 

ʤʽʩʪʘ ʩʪʘʶʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʽ ʚʫʟʣʠ ʨʽʟʥʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʽʚ, ʱʦ 

ʤʘʶʪʴ ʩʧʨʠʷʪʠ ʟʚôʷʟʢʫ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʽ ʰʚʠʜʢʽʩʥʠʤ ʤʽʩʴʢʠʤ, 

ʨʝʛʽʦʥʘʣʴʥʠʤ ʪʘ ʩʚʽʪʦʚʠʤ, ʦʩʢʽʣʴʢʠ ʥʦʨʤʘʪʠʚʠ ʢʦʤʬʦʨʪʫ ʪʘ ʯʘʩʫ ʚ ʜʦʨʦʟʽ ʚʽʜ 

ʜʚʝʨʝʡ ʜʦ ʜʚʝʨʝʡ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʚʩʽʭ ʤʘʩʰʪʘʙʽʚ ʧʝʨʝʚʝʟʝʥʴ. 

 

ʈʠʩ. 2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʟʘ ʨʽʚʥʝʤ ʜʦʩʪʫʧʥʦʩʪʽ 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʩʚʽʪʦʚʫ ʪʨʘʥʩʧʦʨʪʥʫ ʤʝʨʝʞʫ, ʪʦ ʪʨʘʥʩʧʦʨʪʥʦ-
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ʧʝʨʝʩʘʜʦʯʥʽ ʚʫʟʣʠ ʟʘ ʨʽʚʥʝʤ ʜʦʩʪʫʧʥʦʩʪʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 6 ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ: 

ʩʚʽʪʦʚʽ, ʤʽʞʨʝʛʽʦʥʘʣʴʥʽ, ʨʝʛʽʦʥʘʣʴʥʽ, ʤʽʩʴʢʽ, ʤʽʞʨʘʡʦʥʥʽ ʪʘ ʨʘʡʦʥʥʽ. ʆʩʪʘʥʥʽ ʪʨʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʨʫʛʦʤʫ ʪʨʝʪʴʦʤʫ ʪʘ ʯʝʪʚʝʨʪʦʤʫ ʨʽʚʥʷʤ ʤʽʩʪʦʙʫʜʽʚʥʦʾ 

ʜʦʩʪʫʧʥʦʩʪʽ [4]. ɺ ʩʝʨʝʜʥʴʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʽ ʚʫʟʣʠ ʦʙʩʣʫʛʦʚʫʶʪʴ ʚʽʜ 

13 ʜʦ 50 ʪʠʩʷʯ ʧʘʩʘʞʠʨʽʚ ʱʦʜʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦ ʾʭ 

ʩʢʣʘʜʫ ʯʘʩʪʽʰ ʟʘ ʚʩʝ ʚʭʦʜʷʪʴ ʪʘʢʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ: 

- ʜʦ ʨʘʡʦʥʥʦʛʦ ʨʽʚʥʷ: ʥʘʟʝʤʥʠʡ ʪʨʘʥʩʧʦʨʪ (ʘʚʪʦʙʫʩʠ, ʪʨʦʣʝʡʙʫʩʠ, 

ʪʨʘʤʚʘʾ), ʤʘʨʰʨʫʪʥʽ ʪʘ ʟʚʠʯʘʡʥʽ ʪʘʢʩʽ, ʚʣʘʩʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʘʚʪʦʤʦʙʽʣʽ, 

ʚʝʣʦʩʠʧʝʜʠ, ʪʦʱʦ); 

- ʜʦ ʤʽʞʨʘʡʦʥʥʦʛʦ ʨʽʚʥʷ: ʥʘʟʝʤʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʚʣʘʩʥʽ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ ʪʘ ʪʘʢʩʽ, ʤʝʪʨʦʧʦʣʽʪʝʥ, ʤʽʩʴʢʘ ʪʘ ʧʨʠʤʽʩʴʢʘ ʝʣʝʢʪʨʠʯʢʠ ʪʘ ʰʚʠʜʢʽʩʥʠʡ 

ʪʨʘʤʚʘʡ; 

- ʜʦ ʤʽʩʴʢʦʛʦ ʨʽʚʥʷ: ʚʩʽ ʚʠʜʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʦʢʨʝʤʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʤʽʞʤʽʩʴʢʠʭ ʩʧʦʣʫʯʝʥʴ (ʘʚʪʦʙʫʩʠ, ʟʘʣʽʟʥʠʯʥʠʡ 

ʪʨʘʥʩʧʦʨʪ, ʚʦʜʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʣʽʪʘʢʠ). 

- ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ: ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʘ ʚʘʥʪʘʞʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʤʽʞʤʽʩʴʢʠʭ ʩʧʦʣʫʯʝʥʴ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʤʽʩʴʢʦʛʦ 

ʨʽʚʥʷ. 

- ʜʦ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ: ʪʨʘʥʩʧʦʨʪ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʦʣʫʯʝʥʴ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʤʽʩʴʢʦʛʦ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ. 

- ʜʦ ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ: ʤʽʞʥʘʨʦʜʥʽ ʧʦʨʪʠ ʪʘ ʘʝʨʦʧʦʨʪʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ 

ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʘ ʛʨʦʤʘʜʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʟʚôʷʟʢʫ ʟ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʤʠ ʚʫʟʣʘʤʠ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʛʦ, 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʧʨʠʢʣʘʜʠ ʦʙôʻʢʪʽʚ ʜʦ 

ʢʦʞʥʦʛʦ ʟ ʨʽʚʥʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɼʦ ʤʽʞʨʘʡʦʥʥʦʛʦ ʪʘ ʨʘʡʦʥʥʦʛʦ ʨʽʚʥʽʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʡʢʨʘʱʠʤ ʧʨʠʢʣʘʜʦʤ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʧʽʜʚʦʜʥʫ ʚʝʣʦʧʘʨʢʦʚʢʫ ʚ 

ɸʤʩʪʝʨʜʘʤʽ. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʝʣʦʩʠʧʝʜʽʚ ʚ ɸʤʩʪʝʨʜʘʤʽ ʙʽʣʴʰʝ ʥʽʞ 

ʞʠʪʝʣʽʚ. ʎʝʥʪʨʘʣʴʥʠʡ ʚʦʢʟʘʣ ɸʤʩʪʝʨʜʘʤʘ ʻ ʤʽʩʮʝʤ ʧʨʦʚʝʜʝʥʥʷ ʯʘʩʫ ʙʘʛʘʪʴʦʭ 

ʤʽʩʪʷʥ, ʽ ʪʦʤʫ ʟʘʟʚʠʯʘʡ ʥʘʚʢʦʣʦ ʚʦʢʟʘʣʫ ʥʘʢʦʧʠʯʫʚʘʣʘʩʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
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ʟʘʣʠʰʝʥʠʭ ʚʝʣʦʩʠʧʝʜʽʚ, ʷʢʽ ʟʘʚʘʞʘʣʠ ʟʚʠʯʘʡʥʦʤʫ ʧʨʦʪʽʢʘʥʥʶ ʧʨʦʮʝʩʽʚ ʞʠʪʪʷ. 

ɺʣʘʜʦʶ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʦʙʫʜʫʚʘʪʠ ʚ ʧʽʜʚʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʧʽʜ 

ʚʦʢʟʘʣʦʤ ʚʝʣʦʧʘʨʢʦʚʢʫ ʥʘ 7 ʪʠʩʷʯ ʚʝʣʦʩʠʧʝʜʽʚ [5]. ʎʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʦ ʨʽʚʝʥʴ 

ʢʦʤʬʦʨʪʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ, ʪʘ ʱʝ ʨʘʟ ʜʦʚʝʣʦ ʧʨʘʚʠʣʦ, ʱʦ 

ʢʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʻ ʤʽʩʪʠʪʠ ʬʫʥʢʮʽʾ ʚʩʽʭ ʧʦʧʝʨʝʜʥʽʭ 

ʨʽʚʥʽʚ, ʘ ʩʘʤʝ: ʤʽʩʴʢʠʡ ʨʽʚʝʥʴ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʤʽʞʨʘʡʦʥʥʦʛʦ ʪʘ 

ʨʘʡʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ, ʤʽʞʨʘʡʦʥʥʠʡ ï ʚʽʜʧʦʚʽʜʥʦ ʨʘʡʦʥʥʦʛʦ. ʊʘʢʠʡ 

ʧʨʠʥʮʠʧ ʨʦʟʤʽʱʝʥʥʷ ʟʘʙʝʟʧʝʯʠʪʴ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʪʘ ʜʘʩʪʴ ʟʤʦʛʫ 

ʝʢʦʥʦʤʠʪʠ ʤʽʩʴʢʽ ʧʣʦʱʽ [3 ʩ. 92] ʪʘ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʜʦʨʦʟʽ, ʚʠʢʣʶʯʘʶʯʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʧʝʨʝʩʘʜʦʢ. 

ʇʨʠʢʣʘʜʦʤ ʤʽʞʨʘʡʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʦʙôʻʢʪ ʚʽʜ ʩʪʫʜʽʾ Lawang, ʘ ʩʘʤʝ ʪʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ ʫ ɯʥʜʦʥʝʟʽʾ, 

ʟʙʫʜʦʚʘʥʠʡ ʥʝ ʪʘʢ ʜʘʚʥʦ, ʫ 21 ʨʦʮʽ. Cakra Selaras Wahana Station [5]. ʎʷ 

ʽʥʪʝʨʤʦʜʘʣʴʥʘ ʙʫʜʽʚʣʷ ʧʦʻʜʥʫʻ ʘʚʪʦʙʫʩʥʝ ʪʘ ʟʘʣʽʟʥʠʯʥʝ ʩʧʦʣʫʯʝʥʥʷ ʪʘ 

ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʽʩʪʦʨʠʯʥʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʨʦʟʚôʷʟʮʽ, ʱʦ ʽʩʥʫʚʘʣʘ ʪʫʪ ʚʞʝ ʟ 1948 

ʨʦʢʫ, ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʧʝʨʰʠʤ ʚ ɯʥʜʦʥʝʟʽʾ ʚʫʟʣʦʤ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʧʽʜʚʠʱʝʥʥʽ, ʽ ʩʧʦʜʽʚʘʶʪʴʩʷ, ʱʦ ʚʦʥʘ ʩʪʘʥʝ ʥʦʚʦʶ ʽʢʦʥʦʶ ʜʣʷ 

ʩʪʦʣʠʮʽ ɯʥʜʦʥʝʟʽʾ ʪʘ ʚʽʭʦʶ ʥʘ ʰʣʷʭʫ ʜʦ ʙʽʣʴʰ ʽʥʢʣʶʟʠʚʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚ ʢʨʘʾʥʽ. 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ ɺʩʝʩʚʽʪʥʴʦʛʦ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ ʉʘʥʪʴʷʛʦ ʂʘʣʘʪʨʘʚʠ, 

ʚʽʜʧʦʚʽʜʘʻ ʤʽʩʴʢʦʤʫ ʨʽʚʥʶ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʟʘʜʫʤʘʥʠʡ ʥʘ ʨʽʚʥʽ ʚʫʣʠʮʽ ʷʢ 

ʩʧʦʨʫʜʘ, ʱʦ ʩʪʦʾʪʴ ʦʢʨʝʤʦ ʪʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʦʩʽ ʚʟʜʦʚʞ ʧʽʚʜʝʥʥʦʛʦ ʢʨʘʶ ʧʣʦʱʽ 

çʂʣʠʥ ʩʚʽʪʣʘè. ɼʦʩʪʫʧ ʜʦ Oculus ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʯʝʨʝʟ ʜʚʘ ʚʭʦʜʠ, ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘ ʩʭʽʜʥʦʤʫ ʪʘ ʟʘʭʽʜʥʦʤʫ ʚʫʟʣʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ ʙʫʜʽʚʣʽ ʥʘ ʚʫʣʠʮʷʭ ʏʝʨʯ ʪʘ 

ɻʨʽʥʚʽʯ ʚʽʜʧʦʚʽʜʥʦ. ɺʭʦʜʠ ʚʠʭʦʜʷʪʴ ʥʘ ʩʠʤʝʪʨʠʯʥʽ ʩʭʦʜʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʟ 

ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʩʢʣʷʥʠʤʠ ʣʽʬʪʘʤʠ. ɿ ʮʴʦʛʦ ʨʽʚʥʷ ʚʽʜʚʽʜʫʚʘʯʽ ʩʧʫʩʢʘʶʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 22 ʬʫʪʠ ʜʦ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʟʘʣʫ, ʜʝ ʝʣʽʧʪʠʯʥʠʡ ʚʥʫʪʨʽʰʥʽʡ 

ʧʨʦʩʪʽʨ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʜʦ ʩʚʦʾʭ ʧʦʚʥʠʭ ʨʦʟʤʽʨʽʚ (ʧʨʠʙʣʠʟʥʦ 400 x 216 ʬʫʪʽʚ), ʽ 

ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʣʽʥʽʡ ʤʝʪʨʦ MTA 1, R ʽ E, ɺʝʞʽ 2, 3 ʽ 4, ʘ ʪʘʢʦʞ 

ʪʦʨʛʦʚʠʭ ʛʘʣʝʨʝʡ. 

ɺʽʜ ʚʝʨʭʥʴʦʛʦ ʟʘʣʫ ʚʽʜʚʽʜʫʚʘʯʽ ʩʧʫʩʢʘʶʪʴʩʷ ʱʝ ʥʘ 20 ʬʫʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʝʩʢʘʣʘʪʦʨʽʚ, ʣʽʬʪʽʚ ʽ ʩʭʦʜʽʚ ʜʦ ʨʽʚʥʷ ʟʘʣʫ. ʎʝʡ ʨʽʚʝʥʴ ʻ ʦʩʥʦʚʥʠʤ ʨʦʟʧʦʜʽʣʴʯʠʤ 

ʮʝʥʪʨʦʤ ʽ ʧʨʦʧʦʥʫʻ ʧʽʰʦʭʽʜʥʝ ʩʧʦʣʫʯʝʥʥʷ ʟ ʪʨʘʥʟʠʪʥʠʤ ʮʝʥʪʨʦʤ ʌʫʣʪʦʥ-ʩʪʨʽʪ 

ʥʘ ʩʭʦʜʽ, PATH Hall ʽ Brookfield Place ʥʘ ʟʘʭʦʜʽ ʪʘ ʃʽʙʝʨʪʽ-ʩʪʨʽʪ ʥʘ ʧʽʚʜʥʽ. 

ʌʦʨʤʘ ʤʦʞʝ ʙʫʪʠ ʧʽʜʩʫʤʦʚʘʥʘ, ʟʘ ʩʣʦʚʘʤʠ ʂʘʣʘʪʨʘʚʠ, ʟʦʙʨʘʞʝʥʥʷʤ ʧʪʘʭʘ, 

ʚʠʧʫʱʝʥʦʛʦ ʥʘ ʚʦʣʶ ʟ ʜʠʪʷʯʠʭ ʨʫʢ. 

ʅʘ ʟʘʭʽʜ ʚʽʜ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʘ ʥʘ 8 ʬʫʪʽʚ ʥʠʞʯʝ ʨʽʚʥʷ ʟʘʣʫ ʚʽʜʚʽʜʫʚʘʯʽ 

ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʨʽʚʝʥʴ ʤʝʟʦʥʽʥʫ, ʥʘʜ ʷʢʠʤ ʜʦʤʽʥʫʻ PATH Hall ʥʘ 65 000 ʬʫʪʽʚ. 

ʉʢʣʝʧʽʥʯʘʩʪʽ ʩʪʘʣʝʚʽ ʨʝʙʨʘ ʜʦʚʞʠʥʦʶ 290 ʬʫʪʽʚ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʥʘ 35 ʬʫʪʽʚ ʥʘʜ 

ʧʽʜʣʦʛʦʶ, ʧʽʜʪʨʠʤʫʶʯʠ ʤʝʤʦʨʽʘʣʴʥʽ ʩʘʜʠ ɺʩʝʩʚʽʪʥʴʦʛʦ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ. 

ʋʟʜʦʚʞ ʧʽʚʥʽʯʥʦʛʦ ʢʨʘʶ ʤʝʟʦʥʽʥʫ, ʥʠʞʯʝ ʌʫʣʪʦʥ-ʩʪʨʽʪ, ʟʘʣ ɺʝʩʪ-ʩʪʨʽʪ 

ʜʦʚʞʠʥʦʶ 325 ʬʫʪʽʚ ʟôʻʜʥʫʻ Hub ʟ Brookfield Place.  

ʉʢʣʝʧʽʥʯʘʩʪʽ ʨʝʙʨʘ ʚʟʜʦʚʞ ʟʘʣʫ ʧʽʜʥʽʤʘʶʪʴʩʷ ʥʘ 30 ʬʫʪʽʚ ʥʘʜ ʢʘʤôʷʥʦʶ 

ʧʽʜʣʦʛʦʶ ʪʘ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʾ PATH Hall. ʇʘʩʘʞʠʨʠ, ʱʦ ʨʫʭʘʶʪʴʩʷ 

ʯʝʨʝʟ ʟʘʣ PATH, ʩʧʫʩʢʘʶʪʴʩʷ ʥʘ 15 ʬʫʪʽʚ ʜʦ ʯʦʪʠʨʴʦʭ 550-ʬʫʪʦʚʠʭ ʧʣʘʪʬʦʨʤ 

PATH ʥʠʞʯʝ. ʇʣʘʪʬʦʨʤʠ ʚʩʝ ʱʝ ʤʘʶʪʴ ʧʨʠʨʦʜʥʝ ʩʚʽʪʣʦ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʟʚʝʨʭʫ 

ʯʝʨʝʟ ʱʝʜʨʽ ʦʪʚʦʨʠ ʚ ʧʽʜʣʦʟʽ ʚ ʤʝʟʦʥʽʥʽ. 

 

ʈʠʩ. 3. ʊʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʽ ʚʫʟʣʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʜʦʩʪʫʧʥʦʩʪʽ 

 

ʉʢʫʣʴʧʪʫʨʥʘ ʬʦʨʤʘ ʧʨʦʝʢʪʫ ʜʦʩʷʛʘʻʪʴʩʷ ʯʝʨʝʟ ʤʦʜʫʣʴʦʚʘʥʝ ʧʦʚʪʦʨʝʥʥʷ 
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ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʚʠʭ ʨʝʙʝʨ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴ ʩʢʣʘʜʥʫ ʢʦʤʧʦʟʠʮʽʶ ʪʘ ʥʘʜʘʶʪʴ 

ʛʽʜʥʦʩʪʽ ʪʘ ʢʨʘʩʠ ʥʠʞʥʽʤ ʨʽʚʥʷʤ ʙʫʜʽʚʣʽ ʪʘ ʧʽʰʦʭʽʜʥʠʤ ʜʦʨʽʞʢʘʤ. ʄʽʞ ʨʝʙʨʘʤʠ 

ʩʢʣʦ ʜʦʟʚʦʣʷʻ ʧʨʠʨʦʜʥʦʤʫ ʩʚʽʪʣʫ, ʧʦʪʫʞʥʦʤʫ ʩʠʤʚʦʣʫ ʥʘʜʽʾ ʪʘ ʞʠʪʪʻʚʦʾ ʩʠʣʠ, 

ʟʘʣʠʚʘʪʠ ʦʙôʻʢʪ. ʂʘʣʘʪʨʘʚʘ ʛʦʚʦʨʠʪʴ ʧʨʦ ʩʚʽʪʣʦ ʷʢ ʧʨʦ ʩʪʨʫʢʪʫʨʥʠʡ ʝʣʝʤʝʥʪ 

Hub, ʢʘʞʫʯʠ, ʱʦ ʙʫʜʽʚʣʶ ʧʽʜʪʨʠʤʫʶʪʴ çʢʦʣʦʥʠ ʩʚʽʪʣʘè. ɺʥʦʯʽ ʦʩʚʽʪʣʝʥʠʡ 

ʆʢʫʣʫʩ ʩʣʫʞʠʪʴ ʣʽʭʪʘʨʝʤ ʥʘ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦʤʫ ʤʽʩʮʽ WTC. 11 ʚʝʨʝʩʥʷ 

ʢʦʞʥʦʛʦ ʨʦʢʫ, ʘ ʪʘʢʦʞ ʫ ʧʦʤʽʨʥʽ ʚʝʩʥʷʥʽ ʪʘ ʣʽʪʥʽ ʜʥʽ, ʨʦʙʦʯʝ ʩʚʽʪʣʦʚʝ ʚʽʢʥʦ 

Oculus ʚʽʜʢʨʠʚʘʻʪʴʩʷ, ʱʦʙ ʧʝʨʝʥʝʩʪʠ ʰʤʘʪʦʯʦʢ ʥʴʶ-ʡʦʨʢʩʴʢʦʛʦ ʥʝʙʘ ʚ ʙʫʜʽʚʣʶ, 

ʥʘʛʘʜʫʶʯʠ ʇʘʥʪʝʦʥ ʫ ʈʠʤʽ [6]. 

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʇʘʜʜʽʥʛʪʦʥʩʴʢʠʡ ʚʦʢʟʘʣ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʥ ʻ ʦʩʥʦʚʥʠʤ 

ʧʝʨʝʩʘʜʦʯʥʠʤ ʚʫʟʣʦʤ ʩʴʦʤʦʛʦ ʚ ʩʚʽʪʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʘʝʨʦʧʦʨʪʫ ʍʽʪʨʦʫ, ʱʝ 

ʦʜʥʦʛʦ ʷʩʢʨʘʚʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ ʘʣʝ ʚʞʝ ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʙʣʠʟʴʢʦ 

80 ʤʽʣʴʡʦʥʽʚ ʧʘʩʘʞʠʨʽʚ ʥʘ ʨʽʢ.  

ʇʝʨʰʦʶ ʩʪʘʥʮʽʻʶ, ʧʦʙʫʜʦʚʘʥʦʶ ʚ ʨʘʡʦʥʽ ʇʘʜʽʥʛʪʦʥʫ, ʙʫʣʘ ʪʠʤʯʘʩʦʚʘ 

ʢʽʥʮʝʚʘ ʟʫʧʠʥʢʘ ʧʦʾʟʜʽʚ, ʱʦ ʧʨʷʤʫʚʘʣʠ çɺʝʣʠʢʦʶ ʟʘʭʽʜʥʦʶ ʟʘʣʽʟʥʠʮʝʶè, 

ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʩʭʽʜʥʽʡ ʩʪʦʨʦʥʽ ʚʫʣʠʮʽ ɹʽʰʦʧʩ-ɹʨʽʜʞ-ʈʦʫʜ. ʇʝʨʰʠʡ ʧʦʾʟʜ ʽʟ 

ʃʦʥʜʦʥʘ ʜʦ ʊʝʡʧʣʦʫ, ʄʝʡʜʝʥʭʝʜ, ʚʠʨʫʰʠʚ ʚʽʜ ʇʘʜʽʥʛʪʦʥʩʴʢʦʛʦ ʚʦʢʟʘʣʫ ʚ 1838 

ʨʦʮʽ. ɸʨʭʽʪʝʢʪʦʨʦʤ, ʷʢʠʡ ʧʦʙʫʜʫʚʘʚ ʦʩʥʦʚʥʫ ʙʫʜʽʚʣʶ ʚʦʢʟʘʣʫ, ʩʪʘʚ ɯʟʘʤʙʘʨʜ 

ʂʽʥʛʜʦʤ ɹʨʶʥʝʣʴ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʩʪʘʥʮʽʾ ʩʧʨʦʝʢʪʫʚʘʚ 

ʡʦʛʦ ʧʦʤʽʯʥʠʢ ʄʝʪʴʶ ɼʽʛʙʽ ɺ'ʷʪʪ. 

ʉʴʦʛʦʜʥʽ ʢʦʤʧʣʝʢʩ ʇʘʜʽʥʛʪʦʥʩʴʢʦʛʦ ʚʦʢʟʘʣʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 14 ʧʦʩʘʜʢʦʚʠʭ 

ʧʣʘʪʬʦʨʤ (ʟ 1 ʧʦ 14 ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ). ʇʣʘʪʬʦʨʤʠ 1 - 8 ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʤʽʩʮʽ 

ʪʨʴʦʭ ʧʝʨʰʠʭ ʧʣʘʪʬʦʨʤ ʚʦʢʟʘʣʫ, ʧʦʙʫʜʦʚʘʥʠʭ ʱʝ ʚ 1854 ʨʦʮʽ, ʧʣʘʪʬʦʨʤʠ ʟ 9 ʧʦ 

12 - ʥʘ ʤʽʩʮʽ ʧʨʠʙʫʜʦʚʘʥʦʾ ʧʽʟʥʽʰʝ ʯʝʪʚʝʨʪʦʾ. ʇʣʘʪʬʦʨʤʠ 13 ʽ 14 ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʪʦʤʫ ʤʽʩʮʽ, ʜʝ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʩʪʘʥʮʽʷ ʤʝʪʨʦ ɹʽʰʦʧʩ-ɹʨʽʜʞ - ʧʝʨʰʘ ʩʪʘʥʮʽʷ, 

ʧʦʙʫʜʦʚʘʥʘ ʚ 1863 ʧʽʜʟʝʤʥʦʾ ʟʘʣʽʟʥʠʮʽ. ʋ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʨʦʟʪʘʰʦʚʘʥʽ 

ʜʚʽ ʦʢʨʝʤʽ ʧʣʘʪʬʦʨʤʠ, ʚʽʜʧʦʚʽʜʥʦ 15 ʽ 16, ʜʣʷ ʧʨʠʡʦʤʫ ʧʦʾʟʜʽʚ, ʱʦ ʧʨʷʤʫʶʪʴ 

ʣʽʥʽʻʶ ʤʝʪʨʦ ʍʘʤʤʝʨʩʤʽʪ-ʝʥʜ-ʉʽʪʽ. ʇʣʘʪʬʦʨʤʠ 6 ʪʘ 7 ʧʨʠʡʤʘʶʪʴ ʧʦʾʟʜʠ-

ʝʢʩʧʨʝʩʠ ʟ ʘʝʨʦʧʦʨʪʫ ʍʽʪʨʦʫ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʧʣʘʪʬʦʨʤʠ 13 ʪʘ 14 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʨʠʤʽʩʴʢʠʭ ʧʦʾʟʜʽʚ. ʈʝʰʪʘ 

ʧʣʘʪʬʦʨʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʦʾʟʜʽʚ ʫ ʙʫʜʴ-ʷʢʦʤʫ 

ʥʘʧʨʷʤʢʫ. ʆʜʥʘʢ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʾʟʜʠ ʜʘʣʝʢʦʛʦ ʧʨʷʤʫʚʘʥʥʷ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʽʟ 

ʟʘʭʽʜʥʠʭ ʧʣʘʪʬʦʨʤ, ʘ ʧʨʠʤʽʩʴʢʽ (ʚʢʣʶʯʘʶʯʠ ʱʝ ʦʜʠʥ ʤʘʨʰʨʫʪ ʜʦ ʘʝʨʦʧʦʨʪʫ 

ʍʽʪʨʦʫ (ʍʽʪʨʦʫ-ʂʦʥʥʝʢʪ) - ʟʽ ʩʭʽʜʥʠʭ. ɿ ʇʘʜʜʽʥʛʪʦʥʩʴʢʦʛʦ ʚʦʢʟʘʣʫ ʚʠʨʫʰʘʶʪʴ 

ʧʦʪʷʛʠ ʜʘʣʝʢʦʛʦ ʧʨʷʤʫʚʘʥʥʷ ʥʘ ɹʨʽʩʪʦʣʴ, ɹʘʪ, ɺʫʩʪʝʨ, ɻʝʨʬʦʨʜ, ʅʴʶʧʦʨʪ, 

ʂʘʨʜʽʬʬ ʪʘ ʉʫʦʥʩʽ ʚ ʇʽʚʜʝʥʥʦʤʫ ʋʝʣʴʩʽ. ɿʽ ʩʪʘʥʮʽʾ ʪʘʢʦʞ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ 

ʧʨʠʤʽʩʴʢʽ ʧʦʾʟʜʠ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʟʘʭʽʜʥʽ ʧʝʨʝʜʤʽʩʪʷ ʃʦʥʜʦʥʘ [7]. 

ʆʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʱʦ ʦʙôʻʜʥʫʶʪʴ ʚʩʽ ʨʦʟʛʣʷʥʫʪʽ ʧʨʠʢʣʘʜʠ ʻ: 

ʙʘʛʘʪʦʨʽʚʥʝʚʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʢʣʘʜʥʽʩʪʴ ʩʧʦʨʫʜ, ʚʠʢʣʠʢʘʥʘ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʩʪʨʫʢʪʫʨ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚôʷʟʦʢ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʝʤʥʦʛʦ ʧʨʦʩʪʦʨʫ; ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʪʘ ʽʩʪʦʨʠʯʥʘ ʟʥʘʢʦʚʽʩʪʴ, ʷʢʫ ʾʤ ʥʘʜʘʻ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʫʥʽʢʘʣʴʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʚ ʩʪʨʫʢʪʫʨʽ ʤʽʩʪ, ʚʝʣʠʢʘ ʚʽʜʚʽʜʫʚʘʥʽʩʪʴ ʪʘ ʧʦʚʘʛʘ ʜʦ 

ʧʨʦʛʨʝʩʫ. ɺʩʝ ʮʝ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʧʦʜʽʙʥʠʭ 

ʦʙôʻʢʪʽʚ. 

ʅʘʞʘʣʴ ʜʘʣʝʢʦ ʥʝ ʪʘʢʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʘ 

ʂʠʻʚʘ ʚʠʷʚʠʣʘ, ʱʦ ʚ ʤʽʩʪʽ ʥʘʷʚʥʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʽ ʚʫʟʣʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ 

ʜʦʩʪʫʧʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʪʨʠ ʤʽʞʨʝʛʽʦʥʘʣʴʥʽ, ʘ ʩʘʤʝ: ʎʝʥʪʨʘʣʴʥʠʡ ʟʘʣʽʟʥʠʯʥʠʡ 

ʚʦʢʟʘʣ, ʮʝʥʪʨʘʣʴʥʠʡ ʘʚʪʦʚʦʢʟʘʣ ʪʘ ʘʝʨʦʧʦʨʪ çʂʠʾʚè, ʱʦ ʟôʻʜʥʫʶʪʴ ʤʽʩʪʦ ʪʘ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʘʨʝʘʣ ʢʨʘʾʥʠ, ʟ ʘʝʨʦʧʦʨʪʘʤʠ, ʚʦʢʟʘʣʘʤʠ ʪʘ ʘʚʪʦʚʦʢʟʘʣʘʤʠ 

ʨʽʟʥʠʭ ʤʽʩʪ ʩʚʽʪʫ. ɯʥʰʽ ʦʙôʻʢʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʘʡʦʥʥʦʤʫ, ʤʽʞʨʘʡʦʥʥʦʤʫ ʪʘ 

ʤʽʩʴʢʦʤʫ ʨʽʚʥʷʤ (ʨʠʩ.4). ɯ ʷʢʱʦ ʮʝ ʥʝ ʧʘʤôʷʪʥʠʢ ʘʨʭʽʪʝʢʪʫʨʠ (ʷʢ ʎʝʥʪʨʘʣʴʥʠʡ 

ʟʘʣʽʟʥʠʯʥʠʡ ʚʦʢʟʘʣ ʤʽʩʪʘ ʂʠʻʚʘ,) ʘʙʦ ʘʝʨʦʧʦʨʪ ʩʪʦʣʠʮʽ, ʪʦ ʾʭ ʜʫʞʝ ʚʘʞʢʦ 

ʥʘʟʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ ʦʙôʻʢʪʘʤʠ. ʅʘʧʨʠʢʣʘʜ ʨʠʥʦʢ çʂʦʣʽʙʨʽʩè, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʝʞʘʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ, ʧʦʻʜʥʫʻ ʥʘʟʝʤʥʽ ʚʠʜʠ 

ʪʨʘʥʩʧʦʨʪʫ ʟ ʰʚʠʜʢʽʩʥʠʤ ʪʨʘʤʚʘʻʤ, ʪʘ ʟʘ ʤʽʩʪʦʙʫʜʽʚʥʠʤ ʟʘʜʫʤʦʤ ʧʨʝʪʝʥʜʫʚʘʚ 

ʥʘ ʘʢʮʝʥʪʥʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʨʘʡʦʥʫ. ʍʦʯʘ ʚʽʥ ʽ ʻ ʙʘʛʘʪʦʨʽʚʥʝʚʠʤ, ʟʘ ʦʙôʻʤʥʦ 

ʧʣʘʥʫʚʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟʦʚʩʽʤ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʥʝʦʙʭʽʜʥʦʤʫ ʨʽʚʥʶ ʢʦʤʬʦʨʪʫ ï ʽ ʥʘʚʨʷʜ ʯʠ ʩʧʦʥʫʢʘʪʠʤʝ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʜʦ 
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ʧʝʨʝʩʘʜʢʠ ʟ ʚʣʘʩʥʠʭ ʘʚʪʦ ʥʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ. ɯʥʰʠʡ ʧʨʠʢʣʘʜ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ ʚ ʨʘʡʦʥʽ ʤʝʪʨʦ ʇʦʯʘʡʥʘ (ʚ ʤʠʥʫʣʦʤʫ ʤʝʪʨʦ 

ʇʝʪʨʽʚʢʘ): ʟʘ ʨʽʚʥʝʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡʦʛʦ ʤʦʞʥʘ ʧʨʠʨʽʚʥʷʪʠ ʜʦ ʚʫʟʣʘ ʤʽʩʴʢʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʨʠʡʤʘʻ ʧʘʩʘʞʠʨʽʚ ʟ ʪʘʢʠʭ ʥʘʡʙʽʣʴʰ ʟʘʩʝʣʝʥʠʭ ʨʘʡʦʥʽʚ 

ʂʠʻʚʘ, ʷʢ ʆʙʦʣʦʥʴ ʪʘ ʊʨʦʻʱʠʥʘ, ʧʨʦʪʝ ʚ ʤʝʞʘʭ ʚʫʟʣʘ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʷ ʭʦʯʘ ʙ 

ʤʽʥʽʤʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ʆʢʨʽʤ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ 

ʤʽʩʪʽ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʝ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʨʠʩ.4). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʣʽʜʞʝʥʴ 

ʩʧʽʚʘʚʪʦʨʘ ʩʪʘʪʪʽ [3. ʩ. 87-97] , ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦʧʦʚʥʠʪʠ ʤʽʩʪʦʙʫʜʽʚʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ ʤʝʨʝʞʽ ʩʠʩʪʝʤʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʨʘʡʦʥʥʽ ʪʘ ʤʽʞʨʘʡʦʥʥʽ ʟʘʢʣʘʜʠ, 

ʚʠʟʥʘʯʠʚʰʠ ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʝʣʽʢʠ ʦʩʥʦʚʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʧʦʩʣʫʛ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʜʦʜʘʪʢʦʚʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ 

ʤʝʪʦʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. ɹʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʩʧʨʦʙʫʚʘʪʠ ʚʠʨʽʰʠʪʠ ʜʝʢʽʣʴʢʘ 

ʚʘʞʣʠʚʠʭ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʚʞʝ ʜʝʩʷʪʠʣʽʪʪʷ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ 

ʤʽʩʪʦʙʫʜʽʚʥʠʢʽʚ ʪʘ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ, ʟʦʢʨʝʤʘ ʧʦʩʪʽʡʥʠʭ ʟʘʪʦʨʽʚ ʚ ʤʝʞʘʭ 

ʧʨʦʩʧʝʢʪʫ ɹʝʨʝʩʪʝʡʩʴʢʦʛʦ (ʚ ʤʠʥʫʣʦʤʫ ʧʨ. ʇʝʨʝʤʦʛʠ) ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʟʨʫʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʚôʷʟʢʫ ʜʣʷ ʨʘʡʦʥʽʚ ʄʠʭʘʡʣʽʚʩʴʢʦʾ ɹʦʨʱʘʛʽʚʢʠ, ɹʦʨʱʘʛʽʚʢʠ ʪʘ 

ɺʽʜʨʘʜʥʦʛʦ. ʅʘ ʦʩʥʦʚʽ ʩʪʨʫʢʪʫʨʥʦ-ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜ ʧʨʦʻʢʪ ʙʫʣʦ ʦʙʨʘʥʦ 

ʪʝʨʠʪʦʨʽʶ ʟʘʚʦʜʫ ʏʝʨʚʦʥʠʡ ɽʢʩʢʘʚʘʪʦʨ (ʨʠʩ.5). ʊʝʨʠʪʦʨʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʤʘʛʽʩʪʨʘʣʴʥʽ ʜʚʦʢʦʣʽʡʥʽ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʽ ʣʽʥʽʾ ʟʘʣʽʟʥʠʮʽ. ɺ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʽʻ 

ʟʘʣʽʟʥʠʯʥʘ ʧʨʦʤʽʞʥʘ ʩʪʘʥʮʽʷ ʈʫʙʝʞʽʚʩʴʢʘ (ɹʣʠʟʴʢʦ 100 ʪʠʩ. ʧʘʩʘʞʠʨʽʚ ʟʘ ʨʽʢ ʚ 

ʧʨʠʤʽʩʴʢʦʤʫ ʩʧʦʣʫʯʝʥʥʽ) ʇʘʩʘʞʠʨʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʩʪʘʥʮʽʾ ʨʦʟʪʘʰʦʚʘʥʘ ʙʽʣʷ 

ʧʝʨʝʪʠʥʫ ʟ ʧʨʦʩʧʝʢʪʦʤ ɹʝʨʝʩʪʝʡʩʴʢʠʤ.  

ʆʢʨʽʤ ʪʦʛʦ ʪʝʨʠʪʦʨʽʷ ʧʨʠʤʠʢʘʻ ʜʦ ʉʚʷʪʦʰʠʥʩʴʢʦ-ɹʨʦʚʘʨʩʴʢʦʾ ʣʽʥʽʾ ʤʝʪʨʦ, 

ʷʢʘ ʧʦʻʜʥʫʻ ʪʝʨʠʪʦʨʽʶ ʥʝ ʪʽʣʴʢʠ ʟ ʮʝʥʪʨʦʤ ʘ ʡ ʟ ʽʥʰʠʤʠ ʨʘʡʦʥʘʤʠ ʤʽʩʪʘ. 

ɺʠʭʦʜʠ ʩʪʘʥʮʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʟ ʟʘʭʽʜʥʦʾ, ʧʽʚʥʽʯʥʦʾ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 
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ʤʘʛʽʩʪʨʘʣʽ, ʟôʻʜʥʫʶʯʠʩʴ ʤʽʞ ʩʦʙʦʶ ʧʽʜʟʝʤʥʠʤ ʧʝʨʝʭʦʜʦʤ.  

 

ʈʠʩ. 4. ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʩʪʨʫʢʪʫʨʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʤ. ʂʠʻʚʘ 

ʂʦʥʮʝʧʮʽʷ ʧʨʦʻʢʪʫ ʧʝʨʝʜʙʘʯʘʻ ʙʫʜʽʚʥʠʮʪʚʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ 

ʚʫʟʣʘ, ʱʦ ʤʦʞʝ ʧʦʻʜʥʘʪʠ ʚ ʩʦʙʽ ʩʪʘʥʮʽʾ ʤʽʩʴʢʦʾ ʝʣʝʢʪʨʠʯʢʠ, ʤʝʪʨʦʧʦʣʽʪʝʥʫ, 

ʟʫʧʠʥʢʠ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʢʽʥʮʝʚʫ ʟʫʧʠʥʢʫ ʥʦʚʦʾ ʛʽʣʢʠ ʪʨʘʤʚʘʶ, ʱʦ ʤʘʻ 

ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ ʟʚôʷʟʦʢ ʨʘʡʦʥʫ ɹʦʨʱʘʛʽʚʢʠ ʟ ʦʩʥʦʚʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʤʝʨʝʞʘʤʠ ʤʽʩʪʘ.  

ʎʝʡ ʥʦʚʠʡ ʤʘʨʰʨʫʪ ʪʨʘʤʚʘʷ ʤʦʞʝ ʩʪʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʥʘ 

ʪʘʢʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ, ʷʢ ʤʝʪʨʦʧʦʣʽʪʝʥ ʽ ʤʽʩʴʢʘ ʝʣʝʢʪʨʠʯʢʘ, ʝʢʦʥʦʤʣʷʯʠ ʯʘʩ ʪʘ 

ʦʤʠʥʘʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʢʟʘʣʫ. ɼʣʷ ʤʽʩʪʘ ʧʦʜʽʙʥʠʡ 

ʣʦʢʘʣʴʥʠʡ ʤʘʨʰʨʫʪ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʤ ʚʫʟʣʦʤ ʤʘʻ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʷʢʨʘʟ ʽ ʻ ʟʘʩʦʙʦʤ ʧʨʠʰʚʠʜʰʝʥʥʷ ʤʽʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʚ ʤʝʞʘʭ ʟʨʦʩʪʘʶʯʠʭ ʤʽʩʪ, ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʤʬʦʨʪʥʦʾ 

ʧʝʨʝʩʘʜʢʠ ʥʘ ʰʚʠʜʢʽ ʚʠʜʠ ʤʽʩʴʢʦʛʦ ʪʘ ʧʨʠʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɯʥʰʝ ʟʘʚʜʘʥʥʷ: ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʨʦʩʧʝʢʪʫ ɹʝʨʝʩʪʝʡʩʴʢʦʛʦ ï ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʣʘʰʪʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʢʦʤʧʣʝʢʩʫ ʧʘʨʢʽʥʛʫ 
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ʫʣʦʚʣʶʚʘʯʘ, ʱʦ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʠʰʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ 

ʧʝʨʝʩʽʜʘʪʠ ʥʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ.  

ʆʨʛʘʥʽʟʘʮʽʷ ʧʘʨʢʽʥʛʽʚ-ʫʣʦʚʣʶʚʘʯʽʚ ʚ ʤʝʞʘʭ ʚôʾʟʜʽʚ ʫ ʤʽʩʪʦ ʻ ʽʜʝʻʶ ʥʝ 

ʥʦʚʦʶ [8], ʘʣʝ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʘʢʪʠʚʥʦ. ʇʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ, ʱʦʙ ʤʽʩʪʷʥʠ ʚʠʷʚʠʣʠ ʙʘʞʘʥʥʷ ʧʝʨʝʩʽʜʘʪʠ ʟ ʚʣʘʩʥʠʭ ʘʚʪʦ 

ʥʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʦʩʪʘʥʥʽʡ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʤ 

ʨʘʥʽʰʝ ʚʠʤʦʛʘʤ, ʘ ʩʘʤʝ: ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʢʦʤʬʦʨʪʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʚʩʽʭ ʥʘʧʨʷʤʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʣʫʯʝʥʥʷ ʟ ʤʝʪʨʦʧʦʣʽʪʝʥʦʤ, 

ʝʣʝʢʪʨʠʯʢʦʶ ʽ ʪʨʘʤʚʘʻʤ, ʱʦ ʩʧʦʣʫʯʘʶʪʴ ʤʽʩʪʦ ʟ ʫʩʽʤʘ ʚʘʞʣʠʚʠʤʠ ʨʘʡʦʥʘʤʠ, 

ʚʢʣʶʯʘʶʯʠ ɹʦʨʱʘʛʽʚʢʫ.  

 

ʈʠʩ. 5. ʂʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʨʦʻʢʪ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʧʦ 

ʧʨʦʩʧʝʢʪʫ ɹʝʨʝʩʪʝʡʩʴʢʦʤʫ. 

ʇʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʤʬʦʨʪʫ ʩʪʦʩʫʻʪʴʩʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʩʪʘ 

ʷʢʽʩʥʠʤ ʧʘʨʢʦʤ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʢʦʤʬʦʨʪʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʦ-
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ʧʝʨʝʩʘʜʦʯʥʠʤʠ ʚʫʟʣʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʚ 

ʤʝʞʘʭ ʷʢʠʭ ʻ ʧʘʨʢʽʥʛʠ-ʫʣʦʚʣʶʚʘʯʽ, ʜʦʜʘʪʢʦʚʠʤʠ ʧʦʩʣʫʛʘʤʠ, ʱʦ ʥʘʜʘʜʫʪʴ ʟʤʦʛʫ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʱʦʜʝʥʥʽ ʧʦʩʣʫʛʠ, 

ʟʦʢʨʝʤʘ: ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ, ʤʘʛʘʟʠʥʠ ʧʨʦʜʫʢʪʽʚ ʪʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʦʚʘʨʽʚ, ʘʧʪʝʢʠ, ʟʘʢʣʘʜʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʭʽʤʯʠʩʪʢʫ, 

ʨʝʤʦʥʪʠ ʚʟʫʪʪʷ ʪʘ ʦʜʷʛʫ, ʪʦʱʦ. ʊʘʢʦʞ ʡʤʦʚʽʨʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ 

ʨʦʟʚʘʞʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʟʦʢʨʝʤʘ: ʢʽʥʦʪʝʘʪʨʽʚ, ʜʠʪʷʯʠʭ ʨʦʟʚʘʞʘʣʴʥʠʭ ʪʘ 

ʨʦʟʚʠʚʘʶʯʠʭ ʟʦʥ, ʬʽʪʥʝʩ ʢʣʫʙʽʚ, ʪʦʙʪʦ ʪʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʣʶʜʠʥʘ ʚʽʜʚʽʜʫʻ 

ʱʦʜʝʥʥʦ ʰʣʷʭʦʤ ʥʘ ʨʦʙʦʪʫ ʪʘ ʟ ʨʦʙʦʪʠ.  

ʃʠʰʝ ʦʪʨʠʤʫʶʯʠ ʚʝʩʴ ʩʧʝʢʪʨ ʧʦʩʣʫʛ ʪʘ ʤʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʩʽʩʪʠ ʥʘ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʽ ʪʘ ʰʚʠʜʢʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʥʝ ʦʯʽʢʫʶʯʠ ʾʭ ʚ ʞʘʨʢʫ ʯʠ ʭʦʣʦʜʥʫ 

ʧʦʛʦʜʫ ʥʘ ʚʫʣʠʮʽ, ʤʽʩʪʷʥʠ ʟʤʦʞʫʪʴ ʪʘ ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ ʧʦʙʘʞʘʶʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʘʙʠ ʥʝ ʩʪʦʷʪʠ ʚ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʟʘʪʦʨʘʭ ʽ ʥʝ ʚʠʪʨʘʯʘʪʠ 

ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʡʚʠʡ ʜʦʨʦʛʦʮʽʥʥʠʡ ʯʘʩ. 

ɺʠʩʥʦʚʢʠ. ʗʢ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʤʽʩʪ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ, ʘ ʩʘʤʝ: ʧʨʦʜʦʚʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʤʽʩʪʦʙʫʜʽʚʥʦʤʫ 

ʨʽʚʥʽ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʙôʻʢʪʥʦʤʫ ʪʘ 

ʧʨʦʩʪʦʨʦʚʦʤʫ ʨʽʚʥʽ.  

ʉʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ ʩʧʦʨʫʜ ʚʠʷʚʠʣʠ, ʱʦ ʾʭ 

ʢʦʦʧʝʨʘʮʽʷ ʟ ʪʦʨʛʽʚʝʣʴʥʠʤʠ ʧʣʦʱʘʤʠ ʥʝ ʤʘʻ ʟʘʚʘʞʘʪʠ ʦʩʥʦʚʥʦʤʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ. ʊʦʨʛʦʚʦ-ʨʦʟʚʘʞʘʣʴʥʘ ʬʫʥʢʮʽʷ ʧʦʚʠʥʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʜʨʫʛʦʨʷʜʥʫ ʨʦʣʴ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʚʩʷʢʜʝʥʥʠʭ ʧʦʪʨʝʙ, ʪʘ ʥʝ 

ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʥʠʭ ʰʣʷʭʘʭ ʧʝʨʝʤʽʱʝʥʥʷ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. 
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https://www.the-village.com.ua/village/city/people/299453-ya-ne-gotova-provoditi-3-godini-v-zatorah-tsi-lyudi-bilshe-ne-yizdyat-na-avtomobili-schodnya-yim-ok
https://www.the-village.com.ua/village/city/people/299453-ya-ne-gotova-provoditi-3-godini-v-zatorah-tsi-lyudi-bilshe-ne-yizdyat-na-avtomobili-schodnya-yim-ok
https://www.archdaily.com/988214/cakra-selaras-wahana-station-studio-lawang?ad_source=search&ad_medium=projects_tab
https://www.archdaily.com/988214/cakra-selaras-wahana-station-studio-lawang?ad_source=search&ad_medium=projects_tab
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ʋɼʂ 72 

ɽʂʆʊɽʍʅʆʃʆɻɯɰ ʇʈʀ ʇʈʆɽʂʊʋɺɸʅʅɯ ʂʆʄʇʃɽʂʉɸ 

ʗʍʊ-ʂʃʋɹɸ ɿ ɻʆʊɽʃɽʄ 

 

ʈʘʜʻʚʘ ʄʘʨʛʘʨʽʪʘ, 

ɻʥʽʣʶʢ ɺʣʘʜʠʩʣʘʚʘ, 

ʩʪʫʜʝʥʪʠ 

ʆʣʽʡʥʠʢ ʊʝʪʷʥʘ ʇʝʪʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʘ ʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʧʠʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙ'ʻʢʪʽʚ 

ʚʦʜʥʦ-ʚʽʪʨʠʣʴʥʦʛʦ ʩʧʦʨʪʫ ʪʘ ʚʽʜʧʦʯʠʥʢʫ, ʧʦʢʘʟʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ "ʷʭʪʠʥʛ-ʘʨʭʽʪʝʢʪʫʨʠ". ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʙ'ʻʢʪʽʚ ʚʦʜʥʦʛʦ ʜʦʟʚʽʣʣʷ ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʾ 

ʬʦʨʤʠ ʘʢʪʠʚʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʜʣʷ ʤ. ʆʜʝʩʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʝʢʪ ʬʦʨʤʫʚʘʥʥʷ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʭʪ-ʢʣʫʙʫ ʟ ʛʦʪʝʣʝʤ ʷʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ 

ʦʙ'ʻʢʪʘ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʪʝʭʥʦʣʦʛʽʾ - çʟʝʣʝʥʠʭè ʩʪʽʥ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʙʫʜʽʚʥʠʮʪʚʦ, ʟʝʣʝʥʽ ʬʘʩʘʜʠ, ʞʠʚʽ ʩʪʽʥʠ, ʚʝʨʪʠʢʘʣʴʥʽ 

ʩʘʜʠ, ʝʢʦʣʦʛʽʟʘʮʽʷ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺ ʫʤʦʚʘʭ ʧʝʨʝʥʘʩʝʣʝʥʥʷ ʚʝʣʠʢʠʭ ʤʽʩʪ ʽ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ ʣʶʜʠʥʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʛʦ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʛʦʨʦʜʷʥ ʫ ʜʦʩʪʫʧʥʦʤʫ ʡ ʝʬʝʢʪʠʚʥʦʤʫ ʚʽʜʧʦʯʠʥʢʫ. 

ʊʘʢʝ ʷʚʠʱʝ, ʷʢ ʷʭʪʠʥʛ, ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʽ ʚʢʨʘʡ 

ʧʦʧʫʣʷʨʥʝ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ - ʊʫʨʝʯʯʠʥʽ, ɻʨʝʮʽʾ, ʍʦʨʚʘʪʽʾ, ʉʐɸ, ɯʪʘʣʽʾ, 

ʅʽʤʝʯʯʠʥʽ ʪʘ ʽʥʰʠʭ ʤʦʨʩʴʢʠʭ ʤʽʩʪʘʭ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʙʽʣʴʰʠʚʩʷ ʧʦʧʠʪ ʥʘ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʷʭʪ-ʢʣʫʙʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʤʬʦʨʪ ʽ 

ʙʝʟʧʝʢʫ ʚʽʜʧʦʯʠʥʢʫ.  

ʉʴʦʛʦʜʥʽ ʮʝ ʦʢʨʝʤʘ ʛʘʣʫʟʴ ʟ ʦʙ'ʻʢʪʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʢʦʤʧʣʝʢʩʫ 
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ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʶʜʝʡ, ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʧʨʠʨʦʜʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, 

ʛʝʦʧʦʣʽʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʫʤʦʚ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʷʭʪ-ʢʣʫʙʦʚ: Portorosa Marina, 

Capo d'Orlando Marina  (Portorosa) 

 

ʇʨʦʙʣʝʤʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʜʦʟʚʽʣʣʷ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʘ ʽʟ 

ʟʘʚʜʘʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ 

ʥʘʧʨʷʤʢʦʤ ʨʦʟʢʨʠʪʪʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤ. ʆʜʝʩʠ ʻ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʾ 

ʝʢʦʘʨʭʽʪʝʢʪʫʨʠ ʷʭʪ-ʢʣʫʙʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʟʝʣʝʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʎʝ ʦʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʽ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʟʘʚʜʘʥʴ ʧʽʜ ʯʘʩ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʦʜʥʦʛʦ ʩʧʦʨʪʫ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ 

ʪʫʨʠʟʤʫ  

ʉʧʝʮʠʬʽʢʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʩʝʨʝʜʦʚʠʱʘ ʧʦʣʷʛʘʻ ʚ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʦʙ'ʻʢʪʘ ʦʜʥʦʯʘʩʥʦ ʚ ʜʝʢʽʣʴʢʦʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʘ ʪʘʢʦʞ ʫ ʧʦʻʜʥʘʥʥʽ ʚ 

ʦʜʥʦʤʫ ʦʙ'ʻʢʪʽ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ: ʧʦʨʪ ʽ ʛʨʦʤʘʜʩʴʢʠʡ ʮʝʥʪʨ. 

ʆʜʥʠʤ ʟ ʝʢʦʧʨʠʡʦʤʽʚ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʚʦʜʥʦʛʦ ʩʧʦʨʪʫ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ "ʟʝʣʝʥʠʭ ʩʪʽʥ". ɿʝʣʝʥʽ ʩʪʽʥʠ ʤʦʞʫʪʴ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ 

ʧʦʚʽʪʨʷ, ʧʦʛʣʠʥʘʶʯʠ CO2; ʩʪʚʦʨʠʪʠ ʝʬʝʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʩʧʝʢʦʪʥʫ ʧʦʨʫ ʽ 

ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʩʪʨʝʩʫ [1].  

ɿʝʣʝʥʽ ʧʘʨʪʝʨʠ ʧʦʻʜʥʫʶʪʴ ʥʝʦʜʥʦʨʽʜʥʽ ʬʘʩʘʜʠ ʟʘʙʫʜʦʚʠ ʚ ʘʥʩʘʤʙʣʴ. 

ɿʝʣʝʥʠʡ ʙʫʜʠʥʦʢ ʥʘ ʤʦʨʩʴʢʦʤʫ ʙʝʨʝʟʽ ʩʪʘʻ ʚ ʮʝʥʪʨʽ ʫʚʘʛʠ ʽ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ 

ʤʽʩʮʷ. ʋ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʽʙʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʬʦʨʤ ʟʝʣʝʥʠʡ ʬʘʩʘʜ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʚʧʽʟʥʘʚʘʥʽʩʪʴ. 

ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʩʫʯʘʩʥʦʾ ʝʢʦʘʨʭʽʪʝʢʪʫʨʽ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʪʠʧʠ ʩʠʩʪʝʤ ʟʝʣʝʥʠʭ ʩʪʽʥ: ʟʝʣʝʥʠʡ ʬʘʩʘʜ ʽ ʞʠʚʘ ʩʪʽʥʘ. 

ʋ ʟʝʣʝʥʠʭ ʬʘʩʘʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʫʯʝʨʷʚʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʢʦʨʽʥʥʷʤ 

ʫʢʦʨʽʥʝʥʽ ʚ ʟʝʤʣʶ ʘʙʦ ʫ ʚʩʪʘʚʣʝʥʽ ʩʫʜʠʥʠ. ɼʦ ʮʴʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ 

ʛʦʨʱʠʢʠ ʟ ʨʦʩʣʠʥʘʤʠ, ʧʽʜʚʽʰʝʥʽ ʜʦ ʬʘʩʘʜʫ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʝʣʝʥʠʭ ʬʘʩʘʜʽʚ 

ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʽʮʥʦʾ ʩʠʩʪʝʤʠ ʢʨʽʧʣʝʥʥʷ ʨʦʩʣʠʥ ʜʦ 

ʬʘʩʘʜʫ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʨʫʡʥʫʚʘʥʥʶ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ.  

ʇʦʧʫʣʷʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʻ ʪʨʦʩʠ ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʨʦʩʣʠʥ. ɿʝʣʝʥʽ ʬʘʩʘʜʠ ï ʮʝ ʧʨʦʩʪʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽʟ ʟʝʣʝʥʠʤʠ 

ʟʦʥʘʤʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʯʘʩʫ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʱʦʙ ʧʦʢʨʠʪʠ ʧʦʪʨʽʙʥʫ ʧʣʦʱʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʚ ʝʢʦʙʫʜʽʚʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʽ ʩʠʩʪʝʤʠ ʟʝʣʝʥʠʭ ʬʘʩʘʜʽʚ [2].  

ʄʦʜʫʣʴʥʘ ʩʠʩʪʝʤʘ ʰʧʘʣʝʨʥʠʭ ʧʘʥʝʣʝʡ - ʮʝ ʪʨʠʚʠʤʽʨʥʽ ʧʘʥʝʣʽ, ʟʨʦʙʣʝʥʽ ʟ 

ʦʮʠʥʢʦʚʘʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʧʦʨʦʰʢʦʚʠʤ ʥʘʧʠʣʝʥʥʷʤ ʪʘ ʟʚʘʨʝʥʠʤ ʩʪʘʣʝʚʠʤ 

ʜʨʦʪʦʤ, ʧʽʜʪʨʠʤʫʶʪʴ ʨʦʩʣʠʥʠ ʟ ʣʠʮʴʦʚʦʾ ʩʪʽʥʢʠ ʪʘ ʛʣʠʙʠʥʥʦʾ ʧʘʥʝʣʽ. ɿʨʦʰʝʥʥʷ 

ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʚʟʜʦʚʞ ʩʪʽʥʠ. ʄʦʜʫʣʴʥʽ ʩʠʩʪʝʤʠ 

ʯʘʩʪʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʨʦʱʫʶʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ "ʤʠʪʪʻʚʠʡ" ʝʬʝʢʪ ʦʟʝʣʝʥʝʥʥʷ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ.  

ʄʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʦʞ ʜʣʷ ʦʛʦʨʦʞ ʘʙʦ ʧʨʦʩʪʦ ʩʪʚʦʨʝʥʥʷ 

ʨʦʩʣʠʥʥʦʛʦ ʝʢʨʘʥʫ. ʋ ʢʘʙʝʣʴʥʦ-ʪʨʦʩʦʚʦʾ ʩʠʩʪʝʤʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʪʨʦʩʠ, 

ʘʙʦ ʩʽʪʢʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʨʦʩʣʠʥʠ. ɼʣʷ ʨʦʩʣʠʥ, ʱʦ ʰʚʠʜʢʦ ʨʦʩʪʫʪʴ, ʧʽʜʭʦʜʷʪʴ 

ʪʨʦʩʠ. ʂʘʥʘʪʥʘ ʩʽʪʢʘ ʧʽʜʪʨʠʤʫʻ ʧʦʚʽʣʴʥʦ ʟʨʦʩʪʘʶʯʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʦʧʦʨʠ ʥʘ ʥʘʡʙʣʠʞʯʽ ʚʽʜʩʪʘʥʽ [3]. 

ɾʠʚʽ ʩʪʽʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʝʣʝʥʠʭ ʬʘʩʘʜʽʚ ʪʠʤ, ʱʦ ʪʘʤ ʧʝʨʝʜʙʘʯʝʥʦ 

ʤʦʜʫʣʴʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʣʦʢʽʚ, ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʥʘ ʩʘʤʽʡ 

ʧʣʦʱʠʥʽ. ɾʠʚʽ ʩʪʽʥʠ ʜʦʙʨʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʜʣʷ 

ʚʝʣʠʢʠʭ ʧʣʦʱ. ɼʦ ʞʠʚʠʭ ʩʪʽʥ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʚʝʨʪʠʢʘʣʴʥʽ ʩʘʜʠ. ɺʝʨʪʠʢʘʣʴʥʽ 

ʩʘʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʝʛʢʠʭ ʝʢʨʘʥʽʚ ʪʠʧʫ ʛʝʦʪʝʢʩʪʠʣʶ, ʥʘ ʷʢʠʭ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʦʢʨʝʤʽ ʨʦʩʣʠʥʠ (Ottel®, et al., 2011). ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʨʦʩʣʠʥ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʝʣʝʥʠʭ ʬʘʩʘʜʽʚ. 

ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʪʝʭʥʦʣʦʛʽʷ, çʟʝʣʝʥʽ ʩʪʽʥʠè ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

ʇʝʨʝʚʘʛʠ: ʨʦʩʣʠʥʠ ʥʘ ʬʘʩʘʜʘʭ ʩʪʚʦʨʶʶʪʴ ʝʢʦʣʦʛʽʯʥʽʰʝ ʩʝʨʝʜʦʚʠʱʝ, ʦʯʠʱʘʶʪʴ 
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ʧʦʚʽʪʨʷ ʪʘ ʤʘʻ ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʧʩʠʭʦʣʦʛʽʶ ʣʶʜʝʡ. ʄʽʞ ʨʦʩʣʠʥʥʽʩʪʶ ʪʘ 

ʬʘʩʘʜʦʤ ʙʫʜʽʚʣʷ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʦʩʪʽʨ, ʱʦ ʧʨʘʮʶʻ ʷʢ ʪʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ. ʈʦʩʣʠʥʠ 

ʪʘʢʦʞ ʟʘʭʠʱʘʶʪʴ ʙʫʜʠʥʢʠ ʚʽʜ ʜʦʱʫ. ɺʣʽʪʢʫ ʨʦʩʣʠʥʠ ʥʝ ʜʘʶʪʴ ʥʘʛʨʽʚʘʪʠʩʷ 

ʩʪʽʥʘʤ ʙʫʜʽʚʣʽ. ʎʝ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʢʣʽʤʘʪ ʚʜʦʤʘ.  

ʅʝʜʦʣʽʢʠ: ʚʩʪʘʥʦʚʣʝʥʥʷ "ʟʝʣʝʥʠʭ ʩʪʽʥ" ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰ ʫʢʨʽʧʣʝʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʌʘʩʘʜ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʠʪʴ ʤʽʮʥʠʡ, ʪʦʤʫ ʱʦ ʨʦʩʣʠʥʥʽʩʪʴ ʩʪʚʦʨʶʻ 

ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʷʢʱʦ ʫ ʬʘʩʘʜʽ ʻ ʪʨʽʱʠʥʠ, ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʰʚʠʜʢʦ 

ʟʘʧʦʚʥʠʪʠ ʮʝʡ ʧʨʦʩʪʽʨ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʙʽʣʴʰ ʰʚʠʜʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ 

ʰʪʫʢʘʪʫʨʢʠ; ʨʠʟʠʢ ʟʘʢʣʘʜʫ ʢʦʤʘʭ ʫ ʪʝʧʣʽ ʧʦʨʠ ʨʦʢʫ [4]. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʨʦʟʨʦʙʢʘ ʧʨʠʥʮʠʧʽʚ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ ʚʦʜʥʦʛʦ ʩʧʦʨʪʫ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʪʫʨʠʟʤʫ - ̫ ʭʪ-ʢʣʫʙʫ 

ʟ ʛʦʪʝʣʝʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ ʟʝʣʝʥʠʭ ʬʘʩʘʜʽʚ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʘʜʫ 

(ʤʝʪʦʜ ʇʘʪʨʽʢʘ ɹʣʘʥʢʘ). 

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʝʢʪ ̫ʭʪ-ʢʣʫʙʫ ʟ ʛʦʪʝʣʝʤ ʥʘ 50 ʤʽʩʮʴ ʫ ʤ. ʆʜʝʩʘ.  

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ: ʇʨʦʻʢʪ ʷʭʪ-ʢʣʫʙʫ ʟ ʛʦʪʝʣʝʤ ʨʦʟʨʦʙʣʷʣʠ ʷʢ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʚʦʜʥʦ-ʩʧʦʨʪʠʚʥʦʛʦ, ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʪʘ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʜʦʟʚʽʣʣʷ, ʱʦ ʦʙ'ʻʜʥʫʻ ʷʭʪʦʚʠʡ ʧʦʨʪ ʽ ʛʨʦʤʘʜʩʴʢʠʡ ʢʫʣʴʪʫʨʥʦ-ʜʦʟʚʽʣʣʻʚʠʡ ʮʝʥʪʨ 

(ʨʠʩ. 2).  

ʗʭʪ-ʢʣʫʙ ʟ ʛʦʪʝʣʝʤ ʮʝ ʤʽʩʮʝ, ʷʢʝ ʧʨʦʧʦʥʫʻ ʚʠʟʥʘʯʥʽ ʫʤʦʚʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ 

ʪʘ ʨʦʟʚʘʛ ʥʘ ʫʟʙʝʨʝʞʞʽ ʏʦʨʥʦʛʦ ʤʦʨʷ. ʋ ʮʴʦʤʫ ʷʭʪ-ʢʣʫʙʽ ʧʝʨʝʜʙʘʯʝʥʦ ʙʝʟʣʽʯ 

ʟʨʫʯʥʦʩʪʝʡ ʪʘ ʧʦʩʣʫʛ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ.  

ʋ ʷʭʪ-ʢʣʫʙʽ ʻ 50 ʢʦʤʬʦʨʪʘʙʝʣʴʥʠʭ ʥʦʤʝʨʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʛʦʩʪʝʡ. ʋ 

ʢʦʞʥʦʤʫ ʥʦʤʝʨʽ ʙʫʜʝ ʩʫʯʘʩʥʠʡ ʽʥʪʝʨ'ʻʨ ʪʘ ʯʫʜʦʚʠʡ ʢʨʘʻʚʠʜ ʥʘ ʤʦʨʝ, ʘ ʪʘʢʦʞ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ.  

ʗʭʪ-ʢʣʫʙ ʤʘʪʠʤʝ ʚʣʘʩʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʨʠʚʘʪʥʦʛʦ ʧʣʷʞʫ, ʜʝ ʛʦʩʪʽ ʟʤʦʞʫʪʴ 

ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʩʦʥʮʝʤ ʪʘ ʤʦʨʩʴʢʠʤʠ ʚʠʜʘʤʠ. ɼʣʷ ʷʭʪ ʪʘ ʾʭ ʚʣʘʩʥʠʢʽʚ ʙʫʜʫʪʴ 

ʥʘʜʘʥʽ ʧʨʠʯʘʣʠ ʪʘ ʩʝʨʚʽʩʥʽ ʧʦʩʣʫʛʠ, ʪʘʢʽ ʷʢ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ.  



399 

 

ʈʠʩ. 2 ʇʣʘʥ ʢʦʤʧʣʝʢʩʫ ʷʭʪ-ʢʣʫʙ ʽʟ ʛʦʪʝʣʝʤ 

 

ɼʣʷ ʟʝʣʝʥʠʭ ʩʪʽʥ ʙʫʜʽʚʣʽ ʧʽʜʭʦʜʷʪʴ ʛʽʨʩʴʢʽ ʨʦʩʣʠʥʠ (ʨʠʩ. 3). ɺʦʥʠ ʟʜʘʪʥʽ 

ʚʠʪʨʠʤʫʚʘʪʠ ʩʫʚʦʨʽʰʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʽ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʤʽʩʮʴ ʟ ʥʝʩʪʘʯʝʶ 

ʚʦʣʦʛʠ. ʋ ʜʦʧʦʚʥʝʥʥʽ ʮʽ ʨʦʩʣʠʥʠ ʤʘʶʪʴ ʷʩʢʨʘʚʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʮʽʢʘʚʽ ʢʦʤʧʦʟʠʮʽʾ. ʎʽʢʘʚʠʤ ʨʽʰʝʥʥʷʤ ʪʘʢ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ˇʨʫʥʪʦʧʦʢʨʠʚʥʽ ʨʦʩʣʠʥʠ, ʱʦ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʧʦʥʩʴʢʠʭ ʩʘʜʘʭ, 

ʥʘʧʨʠʢʣʘʜ ʤʦʭ ʘʙʦ ʙʘʨʚʽʥʦʢ ʤʘʣʠʡ. ʎʽ ʨʦʩʣʠʥʠ ʜʦʙʨʝ ʩʧʨʘʚʣʷʶʪʴʩʷ ʽʟ ʭʦʣʦʜʥʠʤ 

ʢʣʽʤʘʪʦʤ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ "ʟʝʣʝʥʠʭ" ʩʪʽʥ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʠʩʪʝʤʫ 

ʢʨʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʫ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʾʾ ʧʨʘʚʠʣʴʥʽʡ ʨʦʙʦʪʽ. ʎʝ ʚʢʣʶʯʘʻ ʦʯʠʱʝʥʥʷ ʽ ʧʝʨʝʚʽʨʢʫ 

ʢʨʘʧʣʠʥʥʠʭ ʬʦʨʩʫʥʦʢ, ʟʘʤʽʥʫ ʟʥʦʰʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʨʦʩʣʠʥ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʜʦʟʫʚʘʪʠ ʧʦʣʠʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʩʣʠʥʘʤʠ 

ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ. ʊʘʢʠʡ ʤʝʪʦʜ ʧʦʣʠʚʫ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʫ ʨʘʟʽ 
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ʚʝʣʠʢʠʭ ʧʣʦʱ ʯʠ ʫʤʦʚʘʭ, ʜʝ ʚʘʞʣʠʚʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʚʦʜʠ [5]. 

 

ʈʠʩ. 3. ɺʽʟʫʘʣʽʟʘʮʽʷ ʽʥʪʝʨ'ʻʨʫ, çʟʝʣʝʥʠʡ ʬʘʩʘʜè ʫ ʧʨʦʝʢʪʽ ʷʭʪ-ʢʣʫʙʫ 

 

ʇʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʤʧʣʝʢʩʫ ʚ ʦʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʤʫ 

ʚʠʨʽʰʝʥʥʽ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʠʥʮʠʧ ʟʙʝʨʝʞʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦʾ ʚʽʜʝʦʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʥʮʠʧ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʡ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʨʦʩʪʦʨʫ - ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʩʪʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ, ʱʦ ʢʦʥʪʨʘʩʪʫʶʪʴ ʽʟ ʧʣʘʩʪʠʢʦʶ ʨʝʣʴʻʬʫ ʡ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ 

ʚʦʜʠ. 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʨʦʙʮʽ ʧʽʜʜʘʣʘʩʷ ʚʩʷ ʧʨʠʣʝʛʣʘ ʜʦ ʷʭʪ-ʢʣʫʙʫ 

ʪʝʨʠʪʦʨʽʷ. ʈʦʟʤʽʱʝʥʥʷ ʚʩʽʭ ʩʧʦʨʫʜ, ʨʦʟʙʠʚʢʘ ʜʦʨʽʛ ʽ ʧʽʰʦʭʽʜʥʠʭ ʩʪʝʞʦʢ 

ʟʘʧʨʦʻʢʪʦʚʘʥʦ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʥʘʷʚʥʦʛʦ ʨʝʣʴʻʬʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʡʦʛʦ ʜʣʷ 

ʙʽʣʴʰʦʾ ʧʨʠʨʦʜʥʦʩʪʽ ʪʘ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʧʣʘʥʫʚʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʮʽʣʦʤʫ. 

ɿʘʭʦʜʠ ʟ ʙʣʘʛʦʫʩʪʨʦʶ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʨʛʘʥʽʟʘʮʽʶ ʧʘʨʢʦʚʦʾ ʧʨʦʛʫʣʷʥʢʦʚʦʾ ʟʦʥʠ, 

ʧʨʠʣʝʛʣʦʾ ʜʦ ʛʦʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʨʦʛʫʣʷʥʢʦʚʠʭ ʪʝʨʘʩ ʽʟ ʤʘʡʜʘʥʯʠʢʘʤʠ ʜʣʷ 
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ʚʽʜʧʦʯʠʥʢʫ, ʩʧʫʩʢʽʚ ʜʦ ʚʦʜʠ ʪʦʱʦ.  

ɺʠʩʥʦʚʦʢ: ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ 

ʚʦʜʥʦʛʦ ʩʧʦʨʪʫ, ʚʽʜʧʦʯʠʥʢʫ ʽ ʪʫʨʠʟʤʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʢʦʤʧʣʝʢʩ 

ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʟʘʚʜʘʥʴ: ʙʣʘʛʦʫʩʪʨʽʡ ʙʝʨʝʛʦʚʦʾ ʪʝʨʠʪʦʨʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʬʝʨʠ ʷʭʪʠʥʛʫ, ʦʨʛʘʥʽʟʘʮʽʷ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʧʝʢʠ ʚʦʜʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ, ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ, ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʩʪʫʧʥʦʛʦ ʪʘ ʢʦʤʬʦʨʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʝʢʨʝʘʮʽʾ ʥʘʩʝʣʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʤʽʩʪʘ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʤʽʩʪʘ.  

ʋ ʧʨʦʝʢʪʽ ʷʭʪ-ʢʣʫʙʫ ʟ ʛʦʪʝʣʝʤ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ ʝʢʦ-ʙʫʜʽʚʥʠʮʪʚʘ 

ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʬʘʩʘʜʽʚ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ çʟʝʣʝʥʠʭ ʩʪʽʥè ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʪʝʭʥʦʣʦʛʽʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʘʜʫ ʟʘ ʤʝʪʦʜʦʤ ʇʘʪʨʽʢʘ ɹʣʘʥʢʘ. ʇʨʠ ʨʦʟʨʦʙʮʽ 

ʬʘʩʘʜʽʚ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʽʚʣʽ ʪʘ ʜʽʣʷʥʢʠ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

1. https://www.researchgate.net/publication/309305133_Benefits_of_Green

ery_in_Contemporary_City  

2. https://www.researchgate.net/publication/328882400_Green_roofs_and_

green_facades_for_improving_sustainability_of_towns 

3. https://www.researchgate.net/publication/302473436_The_Effect_of_Gr

een_Facades_in_Landscape_Ecology 

4. https://chandigarhuniversity.academia.edu/RavneetSingh 

5.  https://www.ukrmol.kiev.ua/2017/01/blog-post_8.html 
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ʋɼʂ 72 

ʌɯʊʆɼʀɿɸʁʅ ɼʀʊʗʏʆɻʆ ʉɸɼʂʋ 

 

ʉʽʜʝʥʢʦ ɯʨʠʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʆʣʽʡʥʠʢ ʊʝʪʷʥʘ ʇʝʪʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʦʟʝʣʝʥʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʽʥʪʝʨ'ʻʨʽʚ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʧʨʦʝʢʪʫ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ (ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʨʝʘʣʽʟʘʮʽʶ ʧʨʠʥʮʠʧʽʚ ʬʽʪʦʜʠʟʘʡʥʫ ʚ ʽʥʪʝʨ'ʻʨʽ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʥʦ 

ʧʣʘʥʫʚʘʣʴʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʘʢʮʝʥʪʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷ ʽ ʪʝʧʣʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ, 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦ 

ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʜʽʪʝʡ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ. ʇʨʦʝʢʪ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʝʢʦʣʦʛʽʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʘʤ ʜʽʪʝʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʤʽʱʝʥʥʷ, ʦʟʝʣʝʥʝʥʥʷ, ʜʠʪʷʯʠʡ ʩʘʜʦʢ, ʜʽʪʠ, ʨʦʩʣʠʥʠ, 

ʬʽʪʦʜʠʟʘʡʥ, ʚʥʫʪʨʽʰʥʻ ʦʟʝʣʝʥʝʥʥʷ, ʽʥʪʝʨ'ʻʨ. 

 

ɺʩʪʫʧ. ɿʘʙʨʫʜʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʜʽʪʝʡ, ʮʝ ʟʥʠʞʫʻ ʽʤʫʥʽʪʝʪ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ. 

ɼʝʷʢʠʡ ʯʘʩ ʜʽʪʠ ʧʨʦʚʦʜʷʪʴ ʫ ʧʨʠʤʽʱʝʥʥʽ, ʽʥʦʜʽ ʧʦʚʥʽʩʪʶ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ 

ʜʦʚʢʽʣʣʷ, ʪʦʤʫ ʧʠʪʘʥʥʷ ʷʢʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʙʫʚʘʻ ʧʝʨʰʦʨʷʜʥʝ 

ʟʥʘʯʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʦʟʝʣʝʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ - ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʥʶ, ʯʠʩʪʝ 

ʧʦʚʽʪʨʷ, ʦʧʪʠʤʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʧʨʠʤʽʱʝʥʥʷʭ. ʊʦʤʫ ʥʘʷʚʥʽʩʪʴ ʨʦʩʣʠʥ ʩʪʘʻ 

ʚʘʞʣʠʚʠʤ ʧʫʥʢʪʦʤ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʨ'ʻʨʫ. ʉʠʩʪʝʤʠ 

ʦʟʝʣʝʥʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ, ʷʢ ʘʢʪʠʚʥʠʤʠ ʪʘʢ ʽ ʥʝʡʪʨʘʣʴʥʠʤʠ. ʅʝʡʪʨʘʣʴʥʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʨʦʙʦʯʠʭ ʟʦʥʘʭ, ʜʝ ʚʦʥʠ ʥʝ ʟʘʚʘʞʘʶʪʴ ʽ ʤʘʶʪʴ ʧʨʠʻʤʥʠʡ 

ʟʘʩʧʦʢʽʡʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʝʡ, ʘʢʪʠʚʥʽ ï ʚ ʟʦʥʘʭ ʚʽʜʧʦʯʠʥʢʫ, ʜʝ ʩʠʩʪʝʤʘ ʙʽʣʴʰ 
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ʧʦʤʽʪʥʘ ʽ ʧʨʠʚʝʨʪʘʻ ʙʽʣʴʰʝ ʫʚʘʛʠ. [1]. ʌʽʪʦʜʠʟʘʡʥ ï ʧʦʧʫʣʷʨʥʠʡ ʪʘ ʩʫʯʘʩʥʠʡ 

ʥʘʧʨʷʤ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʞʠʚʽ 

ʘʙʦ ʩʪʘʙʽʣʽʟʦʚʘʥʽ ʨʦʩʣʠʥʠ. ʅʘʪʫʨʘʣʴʥʽ ʨʦʩʣʠʥʠ ʥʘʜʘʶʪʴ ʽʥʪʝʨ'ʻʨʫ ʩʚʽʞʽʩʪʴ ʪʘ 

ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʦʣʦʛʽʩʪʶ, ʟʜʘʪʥʽ ʧʨʠʭʦʚʘʪʠ ʥʝʜʦʣʽʢʠ ʪʘ 

ʧʽʜʢʨʝʩʣʠʪʠ ʧʝʨʝʚʘʛʠ ʧʨʠʤʽʱʝʥʥʷ (ʨʠʩ. 1) [2].  

 

 

ʈʠʩ. 1. ʆʟʝʣʝʥʝʥʥʷ ʽʥʪʝʨôʻʨʽʚ 

 

ʆʩʥʦʚʥʽ ʧʨʠʡʦʤʠ ʬʽʪʦʜʠʟʘʡʥʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ 

ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ ʚʠʨʽʰʫʻ ʥʠʟʢʫ ʟʘʚʜʘʥʴ: ʝʩʪʝʪʠʢʦ - ʧʩʠʭʽʯʥʠʡ ʚʧʣʠʚ ʨʦʩʣʠʥ ʥʘ 

ʜʽʪʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʫ ʪʘ ʬʦʨʤʠ; ʧʦʢʨʘʱʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ 

ʪʦʥʽʟʫʶʪʴ ʪʘ ʤʘʶʪʴ ʩʧʦʢʽʡʥʠʡ ʟʘʧʘʭ; ʦʯʠʱʝʥʥʷ, ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʘ ʨʘʭʫʥʦʢ ʣʝʪʶʯʠʭ ʬʽʪʦʥʮʠʜʽʚ; ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʧʠʣʫ, ʜʠʤʫ, 

ʛʘʟʽʚ; ʟʥʠʞʝʥʥʷ ʰʫʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʷʢ ʞʠʚʠʭ 

ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʫ ʪʘ ʚʦʜʠ; ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʩʘʤʠʭ ʨʦʩʣʠʥ 

ʚ ʽʥʪʝʨ'ʻʨʘʭ ʟ ʤʝʪʦʶ ʧʽʜʙʦʨʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽ ʜʦʙʨʝ ʟʨʦʩʪʘʶʯʠʭ ʚʠʜʽʚ 

[3].  

ʄʦʞʣʠʚʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʨʦʩʣʠʥ ʚ ʽʥʪʝʨ'ʻʨʠ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʠʤʽʱʝʥʴ, ʾʭ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʦʨʦʚʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʤʽʢʨʦʢʣʽʤʘʪʦʤ, ʫʤʦʚʘʤʠ ʫʪʨʠʤʘʥʥʷ 

ʨʦʩʣʠʥ.  

ɼʣʷ ʧʨʠʤʽʱʝʥʴ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ: ʚʭʽʜʥʦʾ ʛʨʫʧʠ, 
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ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ, ʢʦʨʠʜʦʨʽʚ, ʜʠʪʷʯʠʭ ʢʽʤʥʘʪ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʨʠʤʽʱʝʥʴ, 

ʚʠʷʚʣʷʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʪʘ ʜʽʪʝʡ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʮʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, 

ʭʘʨʘʢʪʝʨ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ [4].  

ɽʢʦʣʦʛʽʯʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʚ ʽʥʪʝʨ'ʻʨʘʭ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ, 

ʞʠʚʽ ʢʚʽʪʠ ʘʙʦ ʨʦʩʣʠʥʠ, ʱʦ ʩʪʦʷʪʴ ʫ ʚʘʟʘʭ ʪʘ ʛʦʨʱʠʢʘʭ ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ. 

ʊʘʢʠʡ ʬʽʪʦʜʠʟʘʡʥ ʟʘʚʞʜʠ ʧʨʠʢʨʘʰʘʻ ʧʨʠʤʽʱʝʥʥʷ, ʥʘʜʘʻ ʟʘʪʠʰʢʫ, ʩʪʚʦʨʶʻ 

ʧʨʠʻʤʥʫ ʘʪʤʦʩʬʝʨʫ ʪʘ ʧʽʜʚʠʱʫʻ ʭʫʜʦʞʥʶ ʷʢʽʩʪʴ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʟʜʦʙʣʝʥʥʷ. 

ɺʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʦʨʤʫʻ ʽʥʪʝʨôʻʨʠ ʧʨʠʤʽʱʝʥʥʷ, ʟʙʘʛʘʯʫʻ 

ʘʨʭʽʪʝʢʪʫʨʥʫ ʚʠʨʘʟʥʽʩʪʴ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʦʢʨʘʱʫʻ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʚʠʢʦʥʫʻ ʝʩʪʝʪʠʯʥʽ ʪʘ ʫʪʠʣʽʪʘʨʥʽ ʬʫʥʢʮʽʾ. çɾʠʚʘè 

ʩʪʽʥʘ ˈ ʮʝ ʢʦʥʩʪʨʫʢʮʽʷ ʟ ʨʽʟʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʱʦ ʤʦʥʪʫʶʪʴʩʷ ʥʘ ʩʪʽʥʫ ʪʘ ʧʨʠ ʾʾ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʨʽʰʫʶʪʴʩʷ ʧʠʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʪʘ ʝʩʪʝʪʠʯʥʦʾ ʩʧʦʣʫʯʥʦʩʪʽ ʨʦʩʣʠʥ 

ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʥʠʤʠ.  

ʂʨʽʤ ʝʩʪʝʪʠʯʥʦʾ çʞʠʚʘè ʩʪʽʥʘ ʟʜʘʪʥʘ ʚʠʢʦʥʫʚʘʪʠ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ 

ʟʘʚʜʷʢʠ ʧʦʢʨʘʱʝʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʽʦʥʽʟʘʮʽʾ, ʦʯʠʱʝʥʥʷ, ʟʚʦʣʦʞʝʥʥʷ, ʟʙʘʛʘʯʝʥʥʷ 

ʧʦʚʽʪʨʷ ʢʠʩʥʝʤ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ, ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʘʜʤʽʨʥʦʤʫ ʥʘʛʨʽʚʘʥʥʶ ʩʪʽʥ, ʟʘʭʠʩʪ ʚʽʜ ʰʫʤʫ, ʜʦʱʫ, ʚʽʪʨʫ, ʧʠʣʫ. ɼʦʜʘʪʢʦʚʦ 

ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚ'ʷ ʪʘ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ, 

ʟʤʝʥʰʫʶʪʴ ʨʽʚʝʥʴ ʩʪʨʝʩʫ, ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʟʘʩʧʦʢʦʶʶʪʴ ʪʘ 

ʧʽʜʽʡʤʘʶʪʴ ʥʘʩʪʨʽʡ [5]. 

ɽʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʧʨʠʤʽʱʝʥʴ ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ. 

ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʽʥʪʝʨ'ʻʨʽʚ ʪʘ ʡʦʛʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ (ʨʠʩ.2). ʋ 

ʜʠʪʷʯʠʭ ʢʽʤʥʘʪʘʭ ʪʘ ʾʜʘʣʴʥʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʜʝʢʦʨ ʽʟ ʨʦʩʣʠʥ. 

ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʥʝʧʦʚʪʦʨʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʚʽʜʯʫʪʪʷ ʢʦʤʬʦʨʪʫ.  

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʬʽʪʦʜʠʟʘʡʥʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʛʘʨʤʦʥʽʡʥʽʩʪʴ, ʘ ʡ 

ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ ʚʠʞʠʪʠ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʰʪʫʯʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʚʠʙʦʨʫ ʛʦʨʱʠʢʽʚ. ɻʦʨʱʠʢʠ, ʢʘʰʧʦ ʪʘ 

ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʨʦʩʣʠʥ ʧʽʜʙʠʨʘʶʪʴʩʷ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʧʦʻʜʥʫʚʘʣʠʩʷ ʟ ʨʦʩʣʠʥʘʤʠ 

ʪʘ ʟʘʛʘʣʴʥʠʤ ʦʬʦʨʤʣʝʥʥʷʤ [6]. 
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ʈʠʩ. 2. ʌʽʪʦʜʠʟʘʡʥ ʜʠʪʷʯʠʭ ʢʽʤʥʘʪ ʪʘ ʾʜʘʣʴʥʽ 

 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʠʪʠ ʚʥʫʪʨʽʰʥʻ ʦʟʝʣʝʥʝʥʥʷ ʧʨʠʤʽʱʝʥʴ ʜʠʪʷʯʦʛʦ 

ʩʘʜʢʫ, ʷʢʠʡ ʜʦʧʦʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʤʽʢʨʦʢʣʽʤʘʪʫ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʝʢʪ ʙʫʜʽʚʣʽ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ (ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɹʫʜʽʚʥʠʮʪʚʦ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ ʟʘʧʣʘʥʦʚʘʥʦ ʥʘ 

ʜʽʣʷʥʮʽ, ʨʦʟʪʘʰʦʚʘʥʽʡ ʙʽʣʷ ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ (ʨʠʩ. 3, 4). ɹʫʜʽʚʣʷ ʻ 

ʢʦʤʧʦʟʠʮʽʡʥʠʤ ʮʝʥʪʨʦʤ ʫʩʽʻʾ ʪʝʨʠʪʦʨʽʾ. ʂʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʜʣʷ ʦʙ'ʻʢʪʫ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ. 

 

ʈʠʩ. 3. ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ. 

 

ʆʙôʻʤʥʘ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ ʙʫʜʽʚʣʽ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʨʠʤʽʱʝʥʥʷ: 

ʚʭʽʜʥʦʾ ʛʨʫʧʠ, ʾʜʘʣʴʥʽ, ʧʨʠʤʽʱʝʥʥʷ ʜʠʪʷʯʠʭ ʛʨʫʧ, ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ, 

ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʫʟʠʯʥʠʭ ʪʘ ʬʽʟʢʫʣʴʪʫʨʥʠʭ ʟʘʥʷʪʴ, ʩʣʫʞʙʦʚʽ-ʧʦʙʫʪʦʚʽ 

ʧʨʠʤʽʱʝʥʥʷ, ʤʝʜʠʯʥʽ ʧʨʠʤʽʱʝʥʥʷ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨ'ʻʨʽʚ 
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ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʾʭ ʦʟʝʣʝʥʝʥʥʷ ʩʣʫʞʘʪʴ ʛʘʙʘʨʠʪʠ ʧʨʠʤʽʱʝʥʥʷ - ʡʦʛʦ ʢʦʨʠʩʥʘ 

ʧʣʦʱʘ, ʛʣʠʙʠʥʘ, ʚʠʩʦʪʘ, ʧʣʦʱʘ, ʚʽʜʚʝʜʝʥʘ ʜʣʷ ʨʦʩʣʠʥ; ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʽʢʨʦʢʣʽʤʘʪʫ - ʧʘʨʘʤʝʪʨʠ ʢʦʤʬʦʨʪʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʫʤʦʚ. 

 

 

ʈʠʩ. 4. ɹʫʜʽʚʣʷ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ 

ʋ ʧʨʦʝʢʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʯʘʩʥʽ ʧʨʠʡʦʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʦʟʝʣʝʥʝʥʥʷ, ʫ ʧʨʠʤʽʱʝʥʥʷʭ ï ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʞʠʚʽ ʢʚʽʪʠ ʫ ʚʘʟʦʥʘʭ. 

ɺʽʜʦʤʦ, ʱʦ ʨʦʩʣʠʥʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʥʝ ʣʠʰʝ ʦʟʜʦʙʣʶʶʪʴ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʘ ʡ 

ʧʦʢʨʘʱʫʶʪʴ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʨʦʩʣʠʥʠ ʚʠʜʽʣʷʶʪʴ 

ʧʦʥʘʜ 300 ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʜʫʞʝ ʜʦʙʨʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʪʷʯʽʡ ʦʨʛʘʥʽʟʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʫ ʧʨʦʝʢʪʽ ʜʣʷ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʣʠʩʪʷʥʽ, ʥʝʚʠʙʘʛʣʠʚʽ ʪʘ ʥʝ ʧʘʭʫʯʽ ʨʦʩʣʠʥʠ.  

ʋ ʧʨʠʤʽʱʝʥʥʷʭ ʜʠʪʷʯʦʛʦ ʩʘʜʢʫ (ʜʠʪʷʯʠʭ ʛʨʫʧ, ʢʦʨʠʜʦʨʠ, ʾʜʘʣʴʥʽ, 

ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ) ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʧʦʻʜʥʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʝʣʝʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 

ʟ ʢʚʽʪʢʘʤʠ. ɼʣʷ ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ ʚʠʙʨʘʣʠ ʩʪʚʦʨʝʥʥʷ ʬʽʪʦʢʦʤʧʦʟʠʮʽʾ ʟ ʢʚʽʪʘʤʠ, 

ʪʘ ʨʦʩʣʠʥʘʤʠ ʫ ʚʘʟʦʥʘʭ. ɺʝʣʠʢʽ ʪʘ ʚʠʩʦʢʽ ʨʦʩʣʠʥʠ ʧʦʩʪʘʚʣʝʥʽ ʥʘ ʧʽʜʣʦʛʫ ʘʙʦ ʥʘ 

ʧʽʜʩʪʘʚʢʫ. (ʨʠʩ. 4). ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠ, ʱʦ ʢʚʽʪʠ ʥʝ ʧʦʚʠʥʥʽ ʩʪʦʷʪʠ ʪʘʤ, ʜʝ 

ʾʭ ʣʝʛʢʦ ʧʦʰʢʦʜʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʫʟʴʢʠʭ ʧʨʦʭʦʜʘʭ, ʥʘ ʧʨʦʪʷʛʘʭ, ʙʣʠʟʴʢʦ ʜʦ 

ʙʘʪʘʨʝʾ, ʦʙʽʛʨʽʚʘʯʽʚ ʽ ʢʦʥʜʠʮʽʦʥʝʨʽʚ.  
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ʈʠʩ. 4. ʌʽʪʦʜʠʟʘʡʥ ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ 

ɰʜʘʣʴʥʶ, ʜʠʪʷʯʽ ʛʨʫʧʠ, ʪʘ ʩʧʦʨʪʠʚʥʽ ʧʨʠʤʽʱʝʥʥʷ ʥʝ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʠ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ, ʚʠʢʦʨʠʩʪʘʣʠ ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʩʪʽʥ 

(ʨʠʩ. 5). ʆʢʨʝʤʽ ʨʦʩʣʠʥʠ ʥʘ ʧʽʜʣʦʟʽ ʥʝ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʦʩʢʽʣʴʢʠ ʤʦʞʫʪʴ 

ʟʽʧʩʦʚʘʥʽ ʚ ʽʥʪʝʨ'ʻʨʽ ʘʙʦ ʷʢʦʩʴ ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʝʨʝʤʽʱʝʥʥʶ ʜʽʪʝʡ, ʟʘʢʨʠʪʠ 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʩʪʚʦʨʠʪʠ ʥʝʟʨʫʯʥʽʩʪʴ ʚ ʧʝʨʝʩʫʚʘʥʥʽ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʮʽʣʴʦʚʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ ʧʨʠʤʽʱʝʥʥʷ.  

 

ʈʠʩ. 5. ʆʟʝʣʝʥʝʥʥʷ ʾʜʘʣʴʥʽ, ʜʠʪʷʯʠʭ ʛʨʫʧ ʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ 

 


