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ʉʆɼɽʈɾɸʅʀɽ 

ʊɽʆʈʀʗ ʀ ʄɽʊʆɼʀʂɸ ʌʂʠʉ: ʆɹʑʀɽ ɺʆʇʈʆʉʓ ʀ ʏɸʉʊʅʓɽ ʈɽʐɽʅʀʗ 
 

ɸʥʜʨʝʝʚʘ ɺ.ɸ., ʄʝʭʪʝʣʝʚʘ ɽ.ɸ. 
ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ ɺ ʉʆʈɽɺʅʆɺɸʅʀʗʍ çʄɸʉʊɽʈʉè ʅɸ 
ɼʀʉʊɸʅʎʀʀ 800 ʄɽʊʈʆɺ ɺʆʃʔʅʓʄ ʉʊʀʃɽʄ ʉʈɽɼʀ ɾɽʅʑʀʅ ɺ ɺʆɿʈɸʉʊʅʓʍ 
ʂɸʊɽɻʆʈʀʗʍ: 30-34, 35-39, 40-44 

13 

ɹʝʟʛʠʥ ʀ.ɸ., ɹʘʪʘʣʦʚ ɸ.ɻ. 
çʉʆɺʈɽʄɽʅʅʆɽ ʄɸʊɽʈʀɸʃʔʅʆïʊɽʍʅʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽ 
ʉʆʈɽɺʅʆɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʃʓɾɽʈʆʃʃɽʈʅʓʍ ɼʀʉʎʀʇʃʀʅɸʍè 

17 

ɹʦʛʜʘʰʢʠʥ ɸ.ɽ., ʄʦʨʦʟʦʚ ʉ.ʅ. 

çɺʈɽʄʗ ʈɽɸʂʎʀʀ ʀ ʇʆɼɻʆʊʆɺʀʊɽʃʔʅʓʍ ɼɺʀɾɽʅʀʁ ʇʈʀ ʉʊɸʈʊɽ ʅɸ 
ɼʀʉʊɸʅʎʀʗʍ ɺʆʃʔʅʆɻʆ ʉʊʀʃʗ ʋ ɺʓʉʆʂʆʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʍ 
ʇʃʆɺʎʆɺè 

22 

ɹʦʨʠʩʶʢ ɼ.ɺ., ʄʦʨʦʟʦʚ ʉ.ʅ. 
çɺʃʀʗʅʀɽ ʇʈʀʄɽʅɽʅʀʗ ʕʃɽʄɽʅʊʆɺ ʁʆɻʀ ʅɸ ʇʆɼɻʆʊʆɺʂʋ ʇʃʆɺʎʆɺ- 
ʂʈʆʃʀʉʊʆɺè 

26 

ɹʳʢʦʚʘ ʇ.ɼ., ʈʦʩʪʦʚʮʝʚʘ ʄ.ʖ. 

ʉʈʆʏʅʓʁ ʕʌʌɽʂʊ ʆɿɼʆʈʆɺʀʊɽʃʔʅʆʁ ʊʈɽʅʀʈʆɺʂʀ çʍɸʊʍɸ-ʁʆɻɸè ʉ 
ɾɽʅʑʀʅɸʄʀ ʉʈɽɼʅɽɻʆ ɺʆɿʈɸʉʊɸ 

27 

ɻʣʫʭʘʨʝʚʘ ɺ.ɸ., ʂʠʯʠʛʠʥʘ ʆ.ʖ. 

ɺʆʉʇʀʊɸʅʀɽ ʆɹʑɽʁ ɺʓʅʆʉʃʀɺʆʉʊʀ ʋ ʃʀʎ ʉ ʅɸʈʋʐɽʅʀɽʄ ɿʈɽʅʀʗ 20-23 
ʃɽʊ ɺ ɺɽʃʆʊɸʅɼɽʄɽ 

34 

ɻʦʤʙʘʣʝʚʩʢʘʷ ɽ.ʉ., ɾʠʡʷʨ ʄ.ɺ. 
ʌʀɿʀʏɽʉʂɸʗ ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʔ ɸʈɹʀʊʈʆɺ ɺ ɻɸʅɼɹʆʃɽ 

38 

ɻʦʨʦʭʦʚʘ ʅ. ʇ., ʈʫʙʮʦʚʘ ʅ.ʆ. 

ʀʅɼʀɺʀɼʋɸʃʀɿɸʎʀʗ ʊʈɽʅʀʈʆɺʆʏʅʆɻʆ ʇʈʆʎɽʉʉɸ ʖʅʓʍ 
ʌɽʍʊʆɺɸʃʔʑʀʂʆɺ ʅɸ ʂʆʃʗʉʂɸʍ 

44 

ɻʫʢʘʩʷʥ ʉ. ʇ., ɻʘʩʘʥʦʚʘ-ʄʘʪʚʝʝʚʘ ɿ.ɸ. 

çʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʉʂʆʈʆʉʊʅʆ-ʉʀʃʆɺʓʍ  ʉʇʆʉʆɹʅʆʉʊɽʁ 
ʉʇʆʈʊʉʄɽʅʆʂ ɺʓʉʆʂʆʁ  ʂɺɸʃʀʌʀʂɸʎʀʀ ɺ ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ 
ɻʀʄʅɸʉʊʀʂɽè 

48 

ɼʝʧʫʪʘʪ ɸ.ɼ., ʃʝʚʫʰʢʠʥ ʉ.ʇ. 

ɺɿɸʀʄʆʉɺʗɿʔ ʉʀʃʆɺʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʄʓʐʎ ʅʀɾʅʀʍ ʂʆʅɽʏʅʆʉʊɽʁ ʀ 
ʂɸʏɽʉʊɺɸ ɺʓʇʆʃʅɽʅʀʗ ʉʃʆɾʅʆʂʆʆʈɼʀʅɸʎʀʆʅʅʓʍ ʕʃɽʄɽʅʊʆɺ 
ʌʀɻʋʈʀʉʊʆɺ 

54 

ɼʨʦʙʠʥʠʥʘ ʄ.ʆ., ɹʠʢʤʫʭʘʤʝʪʦʚ ʈ.ʂ. 
ʈɸɿɺʀʊʀɽ ʂʆʆʈɼʀʅɸʎʀʀ ʇʆʉʈɽɼʉʊɺʆʄ ɻʈʋʇʇʆɺʓʍ ʋʇʈɸɾʅɽʅʀʁ ʉ 
ʇʗʊʔʖ ʆɹʈʋʏɸʄʀ ɼɽɺʆʏɽʂ 8 ï 9 ʃɽʊ, ɿɸʅʀʄɸʖʑʀʍʉʗ ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ 
ɻʀʄʅɸʉʊʀʂʆʁ 

60 

ɼʳʰʘʢʦʚ ʀ. ʉ., ʀʩʤʘʠʣʦʚ ɸ.ʀ. 
ʊɽʍʅʆʃʆɻʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʊɸʂʊʀʏɽʉʂʀʍ ʋʄɽʅʀʁ ʀ ʅɸɺʓʂʆɺ 
ʉʇʆʈʊʉʄɽʅʆɺ  ɻʈʋʇʇ ʅɸʏɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʂʀ ʀ ʊʈɽʅʀʈʆɺʆʏʅʆɻʆ 
ʕʊɸʇɸ, ʉʇɽʎʀɸʃʀɿʀʈʋʖʑʀʍʉʗ ɺ ɻʆʅʂɸʍ ʂʈʆʉʉ-ʂɸʅʊʈʀ 

64 

ɽʛʦʨʦʚ ʄ.ʉ., ʆʨʣʦʚ ʖ.ʃ. 
ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓɽ ʉʈɽɼʉʊɺɸ ʀ ʄɽʊʆɼʓ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ 
ɹʓʉʊʈʆʊʓ ʆɼʀʅʆʏʅʓʍ ʋɼɸʈʅʓʍ ɼɽʁʉʊɺʀʁ ʈʋʂɸʄʀ ɺ ʉʇʆʈʊʀɺʅʆʄ 
ʂɸʈɸʊʕ ʅɸ ʕʊɸʇɽ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʉʇʆʈʊʀɺʅʆɻʆ ʄɸʉʊɽʈʉʊɺɸ 

68 

ɽʣʠʩʝʝʚʘ ɸ.ɸ., ʈʫʙʮʦʚʘ ʅ.ʆ. 
ʉʇʆʈʊʀɺʅɸʗ ʇʆɼɻʆʊʆɺʂɸ ʉʇʆʈʊʉʄɽʅʆɺ-ʀʅɺɸʃʀɼʆɺ ʉ ʇʆʈɸɾɽʅʀɽʄ 
ʆʇʆʈʅʆ-ɼɺʀɻɸʊɽʃʔʅʆɻʆ ɸʇʇɸʈɸʊɸ ʅɸ ʕʊɸʇɽ ʉʇʆʈʊʀɺʅʆɻʆ 
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ɺ ʇʃɸɺɸʅʀʀ 

72 

ɽʩʝʥʠʥ ɸ.ʅ., ʄʠʭʘʡʣʦʚʘ ʊ.ɺ. 
ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʊɸʂʊʀʂʀ ʇʈʆʍʆɾɼɽʅʀʗ ɼʀʉʊɸʅʎʀʀ ɺ 

ɸʂɸɼɽʄʀʏɽʉʂʆʁ ɻʈɽɹʃɽ ʋ ʃʀɼɽʈʆɺ ʀ ɸʋʊʉɸʁɼɽʈʆɺ (ʅɸ ʇʈʀʄɽʈɽ 
ʏɽʄʇʀʆʅɸʊɸ ʄʀʈɸ) 

76 
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ɽʬʠʤʦʚ ɽ.ɸ., ɼʴʷʯʢʦʚʘ ʖ.ʃ., ɻʨʦʤʦʚʘ ʆ.ɺ. 

ɺʆʉʇʀʊɸʅʀɽ ʃʆɺʂʆʉʊʀ ʋ ʇʆɼʈʆʉʊʂʆɺ ʉ ɼɽʇʈʀɺɸʎʀɽʁ ʉʃʋʍɸ (ʅɸ 
ʇʈʀʄɽʈɽ ɿɸʅʗʊʀʁ ɹɸʉʂɽʊɹʆʃʆʄ) 

81 

ɾʦʣʦʙʦʚ ɺ.ʉ., ʄʘʢʩʠʤʦʚʘ ʉ.ʖ. 

ʈɸɿɺʀʊʀɽ ʄɽʃʂʆ-ʄʆʊʆʈʅʆʁ ʂʆʆʈɼʀʅɸʎʀʀ ʉʊʆʇʓ ʋ ɼɽʊɽʁ 

ɼʆʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ ʉ ɿɸɼɽʈɾʂʆʁ ʇʉʀʍʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ 
ʉʈɽɼʉʊɺɸʄʀ ʌʋʊɹʆʃɸ 

85 

ɿʘʨʫʙʠʥʘ ʄ.ʉ., ʌʝʩʝʥʢʦ ʈ.ʇ., ɺʘʩʠʣʴʝʚʘ ʅ.ɺ., ɸʥʜʨʶʱʝʥʢʦ ʃ.ɹ. 

ʄʆɼɽʃʔ ʈʆʉʉʀʁʉʂʆɻʆ ɹɸʉʂɽʊɹʆʃʀʉʊɸ 3ʍ3 ɼʃʗ ʋʏɸʉʊʀʗ ɺ 
ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʉʆʈɽɺʅʆɺɸʅʀʗʍ 

89 

ɿʚʝʟʜʦʚ ʂ. ɸ., ʆʨʣʦʚ ʖ.ʃ. 
ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓɽ ʉʈɽɼʉʊɺɸ ʀ ʄɽʊʆɼʓ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ 
ʊɽʍʅʀʂʀ ɹʈʆʉʂʆɺ ʉʇʆʈʊʀɺʅʆɻʆ ʂɸʈɸʊʕ 

96 

ʀʟʦʪʦʚʘ ɸ.ɽ., ɺʦʡʪʝʥʢʦ ʖ.ʃ. 
ʈɸɿɺʀʊʀɽ ʋʈʆɺʅʗ ʉʂʆʈʆʉʊʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʖʅʓʍ ʇʃʆɺʎʆɺ 11-13 ʃɽʊ, 
ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄɽʊʆɼɸ ʉʆʇʈʗɾɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

102 

ʂʘʨʧʦʚ ʅ. ʉ., ɼʳʰʘʢʦʚ ɸ. ʉ., ʄʝʜʚʝʜʝʚ ɺ.ɻ. 
ʄɽʊʈʆʃʆɻʀʏɽʉʂɸʗ   ʇʆɺɽʈʂɸ   ʄɽʊʆɼʀʂʀ ʊɽʂʋʑɽɻʆ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ 
ʂʆʅʊʈʆʃʗ ʊɽʍʅʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʀ ɺɽʃʆʉʀʇɽɼʀʉʊʆɺ 

108 

ʂʘʨʳʤʦʚ ʈ.ɸ., ʀʣʶʭʠʥ ɸ.ɸ. 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʊʆɼʀʂʀ ʊɽʆʈɽʊʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ 
ʉʇʆʈʊʉʄɽʅʆɺ, ʉʇɽʎʀɸʃʀɿʀʈʋʖʑʀʍʉʗ ɺ ʄʆʊʆʎʀʂʃɽʊʅʆʄ ʂʈʆʉʉɽ 

112 

ʂʦʣʤʘʢʦʚʘ (ʂʣʠʤʦʚʘ) ʄ.ɸ., ʇʦʧʦʚ ʆ.ʀ. 
ʀɿʄɽʅɽʅʀɽ ɻʀɼʈʆɼʀʅɸʄʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʋ 

ʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʍ ʇʃʆɺʎʆɺ ɺ ʇʈʆʎɽʉʉɽ ʉʇɽʎʀɸʃʔʅʆʁ ʌʀɿʀʏɽʉʂʆʁ 
ʇʆɼɻʆʊʆɺʂʀ 

117 

ʂʦʣʦʤʦʝʮ ʄ.ʇ., ɺʦʚʢ ʉ.ʀ. 
ʈɸɿʃʀʏʀʗ ʄɽɾɼʋ ʇʆʂɸɿɸʊɽʃʗʄʀ ʉʂʆʈʆʉʊɽʁ ɺʓʃɽʊɸ ʄʗʏɸ ʇʈʀ 
ɺʓʇʆʃʅɽʅʀʀ çʇɽʈɺʆʁè ʀ ɺʊʆʈʆʁè  ʇʆɼɸʏʀ ʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʄʀ 
ʊɽʅʅʀʉʀʉʊɸʄʀ 

121 

ʂʦʩʪʳʣʝʥʢʦ ʀ.ɸ., ʄʠʭʘʡʣʦʚʘ ʊ.ɺ. 
ʊɽʍʅʀʏɽʉʂɸʗ ʇʆɼɻʆʊʆɺʂɸ ɻʈɽɹʎʆɺ-ʂɸʅʆʀʉʊʆɺ 13-14 ʃɽʊ ɺ 
ʆɹʑɽʇʆɼɻʆʊʆɺʀʊɽʃʔʅʆʄ ʇɽʈʀʆɼɽ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊʈɽʅɸɾʆʈɸ 
çIRONCANOEè 

125 

ʂʨʫʯʠʥʠʥʘ ʅ.ʄ., ʄʝʭʪʝʣʝʚʘ ɽ. ɸ. 

ɺʃʀʗʅʀɽ ɿɸʅʗʊʀʁ ʇʃɸɺɸʅʀɽʄ ʅɸ ʆʉɸʅʂʋ ʀ ɿɸʂɸʃʀɺɸʅʀɽ ɼɽʊɽʁ 
ɼʆʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 

129 

ʃʘʧʘʝʚʘ ɸ.ɻ., ʊʘʙʘʢʦʚ ʉ. ɽ., ɺʘʛʠʥ ɸ. ʖ. 

ɹʀʆʄɽʍɸʅʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɺʓʇʆʃʅɽʅʀʗ ʊɽʍʅʀʂʀ ɹʈʆʉʂʆɺ ʉ 
ʇʆɺʆʈʆʊʆʄ ɺ ʉɸʄɹʆ 

132 

ʃʘʨʠʯʝʚʘ ɸ. ʆ., ɻʘʩʘʥʦʚʘ-ʄʘʪʚʝʝʚʘ ɿ.ɸ. 
ʆʊɹʆʈ ɺ ʂʆʄɸʅɼʓ ʇʆ ɻʈʋʇʇʆɺʓʄ ʋʇʈɸɾʅɽʅʀʗʄ ʉ ʋʏɽʊʆʄ 
ʊɽʄʇɽʈɸʄɽʅʊɸ ɻʀʄʅɸʉʊʆʂ ɺʓʉʆʂʆʁ ʂɺɸʃʀʌʀʂɸʎʀʀ 

138 

ʃʶ ʍʘʫʩʘʥʴ, ʏʝʨʥʦʚ ʉ.ɺ. 
ʉʊʈʋʂʊʋʈʅʓʁ ʄɽʍɸʅʀɿʄ ʆʊɹʆʈɸ ʂʀʊɸʁʉʂʆʁ 
ɹɸʉʂɽʊɹʆʃʔʅʆʁ ʂʆʄɸʅɼʓ 

142 

ʄʘʢʘʨʳʯʝʚ ʉ. ɺ., ʄʦʨʦʟʦʚ ʉ. ʅ., ʄʝʭʪʝʣʝʚʘ ɽ.ɸ. 
ɺʃʀʗʅʀɽ ʀʅɼʀɺʀɼʋɸʃʔʅʓʍ ʆʉʆɹɽʅʅʆʉʊɽʁ ɼɽʊɽʁ ʅɸ ʆɹʋʏɽʅʀɽ 
ʇʃɸɺɸʅʀʖ 

148 

ʄʘʢʩʠʤʦʚʘ ɸ. ɻ., ʈʫʙʮʦʚʘ ʅ.ʆ. 
ʇʆɺʓʐɽʅʀɽ ɼɺʀɻɸʊɽʃʔʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ʋ ɼɽʊɽʁ ʉ ʉʀʅɼʈʆʄʆʄ ɼɸʋʅɸ 
ʉʈɽɼʉʊɺɸʄʀ ʃʓɾʅʆʁ ʇʆɼɻʆʊʆɺʂʀ 

152 

ʄʘʣʳʛʠʥʘ ʀ.ɸ., ɹʝʣʷʝʚ ɺ.ʉ. 

ʆʎɽʅʂɸ ʌʀɿʀʏɽʉʂʆɻʆ ʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ʃʖɼɽʁ ɿʈɽʃʆɻʆ 
ɺʆɿʈɸʉʊɸ ʅɸ ʅɸʏɸʃʔʅʆʄ ʕʊɸʇɽ ʆɿɼʆʈʆɺʀʊɽʃʔʅʆ-ʊʈɽʅʀʈʆɺʆʏʅʆʁ 
ɼɽʗʊɽʃʔʅʆʉʊʀ 

157 
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ʄʝʨʢʫʣʦʚʘ ʀ.ɺ., ɸʨʭʠʧʦʚʘ ʉ.ɸ., ɸʥʦʭʠʥ ɺ. ɸ. 

ʄɽʊʆɼʀʂɸ ʈɸɿɺʀɺɸʖʑɽɻʆ ʆɹʋʏɽʅʀʗ ʊɽʍʅʀʂʀ ʀɻʈʓ ɺ ɹɸʉʂɽʊɹʆʃ ʅɸ 
ʅɸʏɸʃʔʅʆʄ ʕʊɸʇɽ ʇʆɼɻʆʊʆɺʂʀ 

161 

ʄʠʨʦʥʦʚ ɸ.ɺ., ɹʘʪʘʣʦʚ ɸ.ɻ. 
çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʄɽʊʆɼʀʂɸ ʆʎɽʅʂʀ ʂɸʏɽʉʊɺɸ ʉʂʆʃʔɾɽʅʀʗ ʃʓɾè 

165 

ʄʠʪʨʦʬʘʥʦʚ ɸ.ɸ., ʇʦʧʦʚ ʆ.ʀ. 
ʇʆɻʈɽʐʅʆʉʊʔ ʄɽʊʆɼʀʂʀ ɻʀɼʈʆɸʂʋʉʊʀʏɽʉʂʆʁ ʉʇʀɼʆɻʈɸʌʀʀ: ʆʎɽʅʂɸ 
ʉʈɽɼʅɽʁ ʉʂʆʈʆʉʊʀ ʇʃɸɺɸʅʀʗ 

170 

ʄʫʣʣʘʭʤʝʪʦʚʘ ɸ.ʈ., ɹʦʪʦʚʘ ʃ.ʅ. 

ɺʃʀʗʅʀɽ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ ʆʈʀɽʅʊɸʎʀʀ ʊɽʃɸ ʅɸ ʊʆʏʅʆʉʊʔ 
ɺʆʉʇʈʆʀɿɺɽɼɽʅʀʗ ɼɺʀɾɽʅʀʁ ɻʀʄʅɸʉʊɸʄʀ 6-7 ʃɽʊ 

176 

ʅʛʫʝʥ ʍʳʫ ʏʫʥʛ, ɾʠʡʷʨ ʄ.ɺ. 
ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʉʆʈɽɺʅʆɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʄʋɾʉʂʆʁ 
ʉʊʋɼɽʅʏɽʉʂʆʁ ʂʆʄɸʅɼʓ ʇʆ ɻɸʅɼɹʆʃʋ 

180 

ʆʣʸʢʤʠʥʩʢʘʷ ʇ.ʄ., ʅʦʚʦʩʝʣʦʚ ʄ.ɸ. 
ʇʈʀʂʃɸɼʅʓɽ ɸʉʇɽʂʊʓ ʂʆʄʇʔʖʊɽʈʅʆɻʆ ʉʇʆʈʊɸ ɺ ʇʆɼɻʆʊʆɺʂɽ 
ʉʇʆʈʊʉʄɽʅʆɺ 

186 

ʇʝʪʨʦʚ ʅ.ʖ., ʌʘʪʴʷʥʦʚ ʀ.ɸ. 
ʇʃɸʅʀʈʆɺɸʅʀɽ ʇʆɼɻʆʊʆɺʂʀ ʖʅʓʍ ʉʇʆʈʊʉʄɽʅʆɺ, 
ʉʇɽʎʀɸʃʀɿʀʈʋʖʑʀʍʉʗ ɺ ʊʈʀɸʊʃʆʅɽ 

189 

ʇʣʦʪʠʮʠʥ ɼ. ɸ., ʄʦʨʦʟʦʚ ʉ.ʅ. 
ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʀʗ ɿɸʅʗʊʀʗ ʇʆ ʇʃɸɺɸʅʀʖ ʉʈɽɼʀ ʆɹʋʏɸɽʄʓʍ ʉ 
ʅɸʈʋʐɽʅʀɽʄ ʉʃʋʍʆɺʆɻʆ ɸʅɸʃʀɿɸʊʆʈɸ 

193 

ʇʦʧʦʚ ɸ.ɺ., ʄʝʣʴʥʠʢʦʚʘ ʅ.ʖ. 

ʉʀʉʊɽʄɸ ʌɸʂʊʆʈʆɺ ʆʇʊʀʄʀɿɸʎʀʀ ʋʏɽɹʅʆ-ʊʈɽʅʀʈʆɺʆʏʅʆʁ ʀ 
ʉʆʈɽɺʅʆɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʉʊʋɼɽʅʊʆʂ-ʌʋʊɹʆʃʀʉʊʆʂ 

197 

ʇʦʧʦʚ ʃ.ɸ. ʏʝʨʝʤʠʩʠʥʦʚ ɺ.ʅ. 

ɻʀʇʆʂʉʀʗ, ʂɸʂ ʌɸʂʊʆʈ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʊʈɽʅʀʈʆɺʆʏʅʆɻʆ 
ʇʈʆʎɽʉʉɸ ʋ ʇʃʆɺʎʆɺ 

199 

ʇʵʥ ʎʫʥ, ʃʠʩʠʮʢʘʷ ʊ.ʉ. 

ɺʆʃʅʆɺɸʗ ʊɽʍʅʀʂɸ ʊɸʅʎɸ ɺ ʉʀʉʊɽʄɽ ʉʇʆʈʊʀɺʅʆʁ ʍʆʈɽʆɻʈɸʌʀʀ ɺ 
ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ ɻʀʄʅɸʉʊʀʂɽ 

203 

ʉʘʫʨʦʚ ɽ.ɸ., ʄʦʨʦʟʦʚ ʉ.ʅ. 
ɺʃʀʗʅʀɽ ʇʆʂɸɿɸʊɽʃɽʁ ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʀ ʅɸ 
ʉʇʆʈʊʀɺʅʓɽ ʈɽɿʋʃʔʊɸʊʓ ʇʆɼɺʆɼʅʀʂʆɺ ɺʓʉʆʂʆʁ ʂɺɸʃʀʌʀʂɸʎʀʀ, 
ʉʇɽʎʀɸʃʀɿʀʈʋʖʑʀʍʉʗ ɺ ʇʃɸɺɸʅʀʀ ɺ ʃɸʉʊɸʍ ʅɸ ɼʀʉʊɸʅʎʀʗʍ 400 ʀ 800ʄ 

207 

ʉʚʠʨʠʜʦʚ ɹ. ɸ., ɸʣʝʰʢʠʥ ʀ. ʉ., ɹʠʣʦʟʦʨ ʄ. ɺ. 

ɸʅɸʃʀɿ ʂʀʅɽʄɸʊʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɼɺʀɾɽʅʀʗ ʄɸʅɽʂɽʅɸ ʇʈʀ 
ɺʓʇʆʃʅɽʅʀʀ ɹʈʆʉʂʆɺ ʏɽʈɽɿ ʉʇʀʅʋ ʀ ʏɽʈɽɿ ɹɽɼʈʆ 
ʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʄʀ ɹʆʈʎɸʄʀ ï ʉɸʄɹʀʉʊɸʄʀ 

212 

ʉʠʜʦʨʝʥʢʦ ɺ.ɺ., ɻʨʦʤʦʚʘ ʆ.ɺ. 
ʇʆʂɸɿɸʊɽʃʀ ʋʈʆɺʅʗ ʌʀɿʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʀ ʀ 
ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ɺʆɿʄʆɾʅʆʉʊɽʁ ʆʈɻɸʅʀɿʄɸ ɺʆʃɽʁɹʆʃʀʉʊʆɺ ɺ 
ʉʆʈɽɺʅʆɺɸʅʀʗʍ ʇʆ ʇʈʆɻʈɸʄʄɽ ʉʇɽʎʀɸʃʔʅɸʗ ʆʃʀʄʇʀɸɼɸ çʖʅʀʌɸʁɼ- 
ʉʇʆʈʊè 

217 

ʉʣʦʞʝʥʠʢʠʥ ɸ.ʂ., ʅʦʚʦʩʸʣʦʚ ʄ.ɸ. 

ʇʆɼɻʆʊʆɺʂɸ ʉʇʆʈʊʉʄɽʅʆɺ ɺ ʂʆʄʇʔʖʊɽʈʅʆʄ ʉʇʆʈʊɽ ʉ 
ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʈʆɻʈɸʄʄʅʆ-ʊʈɽʅɸɾɪʈʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

222 

ʉʤʝʪʘʥʥʠʢʦʚ ɸ.ɺ., ʄʝʭʪʝʣʝʚʘ ɽ.ɸ. 

ɺʃʀʗʅʀɽ ʇʃɸɺʋʏɽʉʊʀ ʀ ʆɹʊɽʂɸɽʄʆʉʊʀ ʅɸ ʊɽʍʅʀʏɽʉʂʋʖ 
ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʔ ɺ ʈɸɿʅʓʍ ʉʇʆʉʆɹɸʍ ʇʃɸɺɸʅʀʗ 

224 

ʉʤʠʨʥʦʚ ʉ.ʉ., ʃʠʩʠʮʢʘʷ ʊ.ʉ. 
ɺʆʈʂɸʋʊ: ʉʇʆʈʊʀɺʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʓʁ ʇʋʊʔ ʈɸɿɺʀʊʀʗ 
ʄʆʃʆɼɽɾʀ 

228 

ʉʪʝʧʘʥʦʚ ɸ.ɸ., ʂʠʯʠʛʠʥʘ ʆ.ʖ. 
ɺʆʉʇʀʊɸʅʀɽ ɼɺʀɻɸʊɽʃʔʅʆ-ʂʆʆʈɼʀʅɸʎʀʆʅʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʋ ɼɽʊɽʁ 

231 
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10-12 ʃɽʊ ʉ ʅɸʈʋʐɽʅʀɽʄ ʉʃʋʍɸ ʅɸ ɿɸʅʗʊʀʗʍ ʍʆʂʂɽɽʄ  

ʉʫʥʮʦʚʘ ɸ.ʀ., ʈʦʩʪʦʚʮʝʚʘ ʄ.ʖ. 

ʇʆɼɻʆʊʆɺʂɸ ɼɽʊɽʁ ʄʃɸɼʐɽɻʆ ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ ʂ ɺʓʇʆʃʅɽʅʀʖ 
ʅʆʈʄɸʊʀɺʆɺ ʂʆʄʇʃɽʂʉɸ ɻʊʆ ʉʈɽɼʉʊɺɸʄʀ ʂʈʋɻʆɺʆʁ ʊʈɽʅʀʈʆɺʂʀ ʉ 
ʇʈɽʀʄʋʑɽʉʊɺɽʅʅʓʄ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɻʀʄʅɸʉʊʀʏɽʉʂʀʍ ʋʇʈɸɾʅɽʅʀʁ 

236 

ʊʝʨʝʭʦʚ ɸ.ʉ., ʈʫʙʮʦʚ ɸ.ɺ. 
ʄɽʊʆɼʀʂɸ ʂʆʈʈɽʂʎʀʀ ʇʆʍʆɼʂʀ ʋ ɼɽʊɽʁ ʉ ɼʎʇ ʉʈɽɼʉʊɺɸʄʀ ɸʌʂ 

241 

ʍʣʦʧʢʦʚ ʇ.ʉ., ʉʦʣʦʤʘʪʠʥ ɺ.ʈ. 

ʆʉʆɹɽʅʅʆʉʊʀ ɼʓʍɸʅʀʗ ʇʈʀ ʇʈʆʇʃʓɺɸʅʀʀ ɼʀʉʊɸʅʎʀʁ 50, 100 ʠ 200 ʄ 
ʉʇʆʉʆɹʆʄ ɹɸʊʊɽʈʌʃʗʁ 

245 

ʎʫʚʘʨʝʚʘ ʅ.ʄ., ʈʫʙʮʦʚ ɸ.ɺ. 
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʂʆʆʈɼʀʅɸʎʀʆʅʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ɼɿʖɼʆʀʉʊʆɺ 
10-12 ʃɽʊʅɽɻʆ ɺʆɿʈɸʉʊɸ ʉ ʅɸʈʋʐɽʅʀɽʄ ɿʈɽʅʀʗ ʅɸ ʕʊɸʇɽ ʅɸʏɸʃʔʅʆʁ 
ʇʆɼɻʆʊʆɺʂʀ 

249 

ʏʘʩʦʚʩʢʠʭ ɼ.ɸ., ʄʝʭʪʝʣʝʚʘ ɽ. ɸ. 
ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀɿʆʄɽʊʈʀʏɽʉʂʆɻʆ ʄɽʊʆɼɸ ʈɸɿɺʀʊʀʗ ʇɸʉʉʀɺʅʆʁ ɻʀɹʂʆʉʊʀ ʋ 
ʉʀʅʍʈʆʅʀʉʊʆʂ 
10-11 ʃɽʊ 

254 

ʏʝʧʫʨʥʦʚʘ ʅ. ʉ., ʉʷʯʠʥ ɺ.ɼ. 
ʈɸɿɺʀʊʀɽ ʉʇɽʎʀɸʃʔʅʆʁ ɺʓʅʆʉʃʀɺʆʉʊʀ ʋ ɾɽʅʑʀʅ, 
ʉʇɽʎʀɸʃʀɿʀʈʋʖʑʀʍʉʗ ɺ ɻʆʈʅʆʄ ɹɽɻɽ 

257 

ʐʘʨʠʭ ɺ.ɺ., ʈʘʩʧʦʧʦʚʘ ɽ.ɸ. 
ʄɽʊʆɼʀʂɸ ʅɸʏɸʃʔʅʆɻʆ ʆɹʋʏɽʅʀʗ ʆʉʅʆɺɸʄ ʊɽʍʅʀʂʀ ʇʈʓɾʂʆɺ ɺ ɺʆɼʋ 
ʃʀʎ ɿʈɽʃʆɻʆ ɺʆɿʈɸʉʊɸ ɺ ʉʀʉʊɽʄɽ ʌʀʊʅɽʉ ʇʆɼɻʆʊʆɺʂʀ 

261 

ʐʘʨʳʥʢʠʥʘ ʉ.ɺ., ʄʦʟʜʦʢʦʚʘ ʖ.ʉ. 
ʄɽʊʆɼʀʂɸ ʆɹʐɽʁ ʌʀɿʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ ʅɸ ʅɸʏɸʃʔʅʆʄ ʕʊɸʇɽ 
ɿɸʅʗʊʀʁ ʇɸʋʕʈʃʀʌʊʀʅɻʆʄ ʇʆɼʈʆʉʊʂʆɺ ʉ ɼʎʇ 

266 

ʐʠʨʦʢʦʚʘ ɽ. ɸ., ʄʘʢʝʝʚʘ ɺ.ʉ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʈɽɸʃʀɿɸʎʀʀ ʌʀɿʀʏɽʉʂʀʍ ɺʆɿʄʆɾʅʆʉʊɽʁ ʉʊʋɼɽʅʊʆɺ ʅɸ 
ɿɸʅʗʊʀʗʍ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʌʀʊʅɽʉ-ʊɽʍʅʆʃʆɻʀʁ ʅɸ ʅɸʏɸʃʔʅʆʄ 
ʕʊɸʇɽ ʆɹʋʏɽʅʀʗ 

269 

ʑʫʢʠʥ ɸ.ɺ., ɹʘʪʘʣʦʚ ɸ.ɻ. 
çʈɸɿʈɸɹʆʊʂɸ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʅʆɺʆʁ ʂʆʅʉʊʈʋʂʎʀʀ 
ʈʋʂʆʗʊʂʀ ʃʓɾʅʆʁ ʇɸʃʂʀè 

274 

ʖʜʠʥʘ ɼ.ʀ., ɻʨʦʤʦʚʘ ʆ.ɺ. 
ʄɽʊʆɼʀʂɸ ʆɹʋʏɽʅʀʗ ʊɽʍʅʀʂɽ ʇʃɸɺɸʅʀʗ ɹʈɸʉʉʆʄʇʆɼʈʆʉʊʂʆɺ ʉ 
ɸʄʇʋʊɸʎʀɽʁ ɺɽʈʍʅɽʁ ʂʆʅɽʏʅʆʉʊʀ ʅɸ ʅɸʏɸʃʔʅʆʄ ʕʊɸʇɽ ʉʇʆʈʊʀɺʅʆʁ 
ʇʆɼɻʆʊʆɺʂʀ 

279 

ʗʢʦʚʣʝʚʘ ɸ.ɸ., ɻʨʦʤʦʚʘ ʆ.ɺ. 
ʂʆʄʇʃɽʂʉʅɸʗ ʄɽʊʆɼʀʂɸ ɺʆʉʇʀʊɸʅʀʗ ʌʀɿʀʏɽʉʂʀʍ ʂɸʏɽʉʊɺ 
ʊʈʀɸʊʃʆʅʀʉʊʆʂ ʉ ʊʆʊɸʃʔʅʆʁ ʉʃɽʇʆʊʆʁ 

284 

 

ʄɽɼʀʂʆïɹʀʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʌʂʀʉ 
 

ɸʣʝʩʢʝʨʦʚ ʊ.ʌ., ʉʦʣʦʚʴʝʚ ɺ.ɹ. 
ʇʈʀʄɽʅɽʅʀɽ ʊʈɸʅʉʃʀʅɻɺɸʃʔʅʆʁ ʅɽʁʈʆʉʊʀʄʋʃʗʎʀʀ ɺ ʊʈɽʅʀʈʆɺʆʏʅʆʄ 
ʇʈʆʎɽʉʉɽ ʊʗɾɽʃʆɸʊʃɽʊʆɺ ɺʓʉʆʂʆʁ ʂɺɸʃʀʌʀʂɸʎʀʀ 

290 

ɸʣʭʘʢʠʤ ɸʣʘʘ, ɿʘʭʘʨʴʝʚʘ ʅ.ʅ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʌʋʊɹʆʃʀʉʊʆɺ ɺʓʉʆʂʆʁ 
ʂɺɸʃʀʌʀʂɸʎʀʀ ʉ ʈɸɿʃʀʏʅʓʄ 
ɸʄʇʃʋɸ 

293 

ɹʨʝʟʛʠʥʘ ɽ.ʉ., ɿʘʭʘʨʴʝʚʘ ʅ.ʅ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʋ ɼɽʊɽʁ, ɿɸʅʀʄɸʖʑʀʍʉʗ 
ʆɿɼʆʈʆɺʀʊɽʃʔʅʓʄ ʇʃɸɺɸʅʀɽʄ ʉ ʕʃɽʄɽʅʊɸʄʀ ʌʈʀɼɸʁɺʀʅɻɸ 

299 

ɺʘʭʨʫʰʝʚ ɸ.ʖ., ʊʘʤʙʦʚʮʝʚʘ ʈ.ɺ. 
ɸʅɸʊʆʄʆ-ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʈɸɿʃʀʏʀʗ ɺʓʉʆʂʆʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʍ 

303 
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ɼɿʖɼʆʀʉʊʆɺ ʀ ʂɸʈɸʊʕʀʉʊʆɺ  

ɺʘʭʨʫʰʝʚ ʄ.ʖ., ʉʝʯʠʥ ɼ.ʀ., ʊʘʤʙʦʚʮʝʚʘ ʈ.ɺ. 

ɺʃʀʗʅʀɽ ʅʆʈʄʆɹɸʈʀʏɽʉʂʆʁ ɻʀʇʆʂʉʀʀ ʅɸ ɸʅɸʕʈʆɹʅʋʖ 
ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʔ ɼɿʖɼʆʀʉʊʆɺ 

307 

ɻʦʡʭʤʘʥ ɼ.ʅ.,ʊʘʤʙʦʚʮʝʚʘ ʈ.ɺ. 

ʆ ʇʈʆɹʃɽʄɸʍ ɽɼʀʅʆɻʆ ʊɽʈʄʀʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʆɼʍʆɼɸ ʂ ʆʇʈɽɼɽʃɽʅʀʖ 
ʇʆʅʗʊʀʗ ʕʈɻʆɻɽʅʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ ɺ ʆʊɽʏɽʉʊɺɽʅʅʆʁ ʀ ɿɸʈʋɹɽɾʅʆʁ 
ʅɸʋʏʅʆʁ ʃʀʊɽʈɸʊʋʈɽ 

311 

ɼʝʥʠʩʦʚʘ ɺ.ɽ., ɸʥʜʨʝʝʚʘ ɸ.ʄ. 

ʀʅɼʀɺʀɼʋɸʃʔʅʓʁ ʇʈʆʌʀʃʔ ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ɸʉʀʄʄɽʊʈʀʁ 
ʊɽʅʅʀʉʀʉʊʆɺ 11-15 ʃɽʊ 

314 

ʂʘʨʳʤʦʚ ʈ.ɸ., ʀʣʶʭʠʥ ɸ.ɸ. 
ʊʈɸɺʄɸʊʀɿʄ ɺ ʄʆʊʆʎʀʂʃɽʊʅʆʄ ʉʇʆʈʊɽ 

319 

ʂʦʥʷʝʚ ʀ.ɼ., ɿʘʭʘʨʴʝʚʘ ʅ.ʅ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʊɸʅʎʆʈʆɺ ɺʓʉʆʂʆʁ 
ʂɺɸʃʀʌʀʂɸʎʀʀ ʉ ʈɸɿʃʀʏʅʓʄ ʋʈʆɺʅɽʄ ʇʉʀʍʆʕʄʆʎʀʆʅɸʃʔʅʆɻʆ 
ʅɸʇʈʗɾɽʅʀʗ 

323 

ʂʫʜʨʷʚʮʝʚʘ ɼ.ɸ., ɼʦʙʨʳʥʠʥʘ ʃ.ɸ. 
ʂʆʄʇʃɽʂʉʅɸʗ ʈɽɸɹʀʃʀʊɸʎʀʗ ʉʇʆʈʊʉʄɽʅʆɺ ʇʆʉʃɽ ʇʃɸʉʊʀʂʀ ɸʍʀʃʃʆɺɸ 
ʉʋʍʆɾʀʃʀʗ 

329 

ʂʫʣʴʧʠʥʘ ʂ.ʖ., ɹʝʨʢʫʪʦʚʘ ʀ.ʖ. 
ʂʆʈʈɽʂʎʀʀ ʂʆʆʈɼʀʅɸʎʀʆʅʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ɺɿʈʆʉʃʓʍ ʃʖɼɽʁ ʉ ɼʎʇ 
ʉʈɽɼʉʊɺɸʄʀ ʉʆɺʈɽʄɽʅʅʆɻʆ ʄɽʏɽɺʆɻʆ ɹʆʗ 

333 

  ʄʘʢʘʨʝʥʢʦ ʅ.,  ɹʝʣʷʝʚ ʌ. ʇ., ɹʝʣʠʮʢʘʷ ʃ. ɸ., ɿʫʝʚʘ ʄ.ɺ. 

ɺʃʀʗʅʀɽ ʉʃʆɾʅʆʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅʓʄʀ ʆʇʊʀʏɽʉʂʀʄʀ ʉʀɻʅɸʃɸʄʀ ʅɸ      
ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʔ ʉʇʆʈʊʉʄɽʅʆɺ, ɿɸʅʀʄɸʖʑʀʍʉʗ ʅɸʉʊʆʃʔʅʓʄ   
ʊɽʅʅʀʉʆʄ 

336 

ʄʘʣʠʝʚʘ ɽ.ʀ., ɿʘʭʘʨʴʝʚʘ ʅ.ʅ. 

ʊʀʇʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɸɺʊʆʅʆʄʅʆʁ ʅɽʈɺʅʆʁ ʈɽɻʋʃʗʎʀʀ 
ʖʅʓʍ ʊɸʅʎʆʈʆɺ 

341 

ʄʦʨʠʥʘ ʊ.ʄ., ɻʨʦʤʦʚʘ ʆ.ɺ. 

ʇʆɺʓʐɽʅʀɽ ʋʈʆɺʅʗ ʈɸɿɺʀʊʀʗ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ ʆʈʀɽʅʊʀʈʆɺʂʀ ʋ 
ʅɽɿʈʗʏʀʍ ʌʋʊɹʆʃʀʉʊʆɺ ʉ ʇʆʄʆʑʔʖ ʇʈʓɾʂʆɺ ʅɸ ɹɸʊʋʊɽ 

347 

ʈʝʟʚʘʥʦʚʘ ʉ.ʂ., ʌʦʤʠʥʘ ɽ.ɺ., ʃʳʩʦʚʘ ʅ.ʖ., ʉʦʥʴʢʠʥ ɺ.ɼ. 
ɸʕʈʆɹʅɸʗ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔ ʏɽʃʆɺɽʂɸ ɼʆ ʀ ʇʆʉʃɽ ɼʃʀʊɽʃʔʅʆɻʆ 
ʇʈɽɹʓɺɸʅʀʗ ɺ ʋʉʃʆɺʀʗʍ ʅɽɺɽʉʆʄʆʉʊʀ 

352 

ʈʠʟʘʝʚ ʇ.ɻ., ʈʦʩʪʦʚʮʝʚʘ ʄ.ʖ. 
ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʉʇʆʈʊʀɺʅʓʍ ɻʀʄʅɸʉʊʆʂ ɺ 
ɺʆɿʈɸʉʊɽ 6-9 ʃɽʊ 

357 

ʈʳʙʦʣʦʚʣʝʚ ɸ.ɸ., ɺʘʩʝʥʠʥʘ ɺ.ɻ. 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʆɻʅʆʉʊʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ʌʀɿʀʏɽʉʂʆʁ 
ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ɼʃʗ ʊɽʂʋʑɽɻʆ ʂʆʅʊʈʆʃʗ ɸɼɸʇʊʀɺʅʓʍ 
ʇʈʆʎɽʉʉʆɺ ɺ ʆʈɻɸʅʀɿʄɽ ʉʇʆʈʊʉʄɽʅʆɺ 

360 

ʉʝʯʠʥ ɼ.ʀ. ʊʘʤʙʦʚʮʝʚʘ ʈ.ɺ. 
ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʋʄʉʊɺɽʅʅʆʁ 
ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ʉʇʆʈʊʉʄɽʅʆɺ ʇʆɼ ɺʃʀʗʅʀɽʄ ɻʀʇʆʂʉʀʏɽʉʂʆɻʆ 
ʉʊʀʄʋʃɸ 

365 

ʌʠʩʝʥʢʦ ʄ.ɸ.,ʊʢʘʯʝʥʢʦ ʉ.ɸ. 
ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼʀʂʀ ʆɹʋʏɽʅʀʗ ʊɸʅʎɽɺɸʃʔʅʓʄ ɼɺʀɾɽʅʀʗʄ ɺ 
ʂʆʄʇʃɽʂʉʅʆʁ ʈɽɸɹʀʃʀʊɸʎʀʀ ʊɸʅʎʆʈʆɺ ʉ ʆʉʊɽʆʍʆʅɼʈʆʇɸʊʀʗʄʀ 
ʂʆʃɽʅʅʆɻʆ ʉʋʉʊɸɺɸ ʅɸ ʕʊɸʇɽ ʉʇʆʈʊʀɺʅʆʁ ʈɽɸɹʀʃʀʊɸʎʀʀ 

370 

ʐʣʘʧʘʢ ɼ.ɸ., ʊʢʘʯʝʥʢʦ ʉ.ɸ. 
ʌʀɿʀʏɽʉʂɸʗ ʈɽɸɹʀʃʀʊɸʎʀʗ ʉʇʆʈʊʉʄɽʅʆɺ-ʌɽʍʊʆɺɸʃʔʑʀʂʆɺ 20-25 ʃɽʊ 

ʇʆʉʃɽ ɸʈʊʈʆʉʂʆʇʀʏɽʉʂʆʁ ʇʃɸʉʊʀʂʀ ʇɽʈɽɼʅɽʁ ʂʈɽʉʊʆʆɹʈɸɿʅʆʁ 
ʉɺʗɿʂʀ 

377 
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ʇʉʀʍʆʃʆɻʆïʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʌʂʀʉ 

 
ɸʥʪʦʥʦʚʘ ʅ.ʇ., ɻʘʙʙʘʟʦʚʘ ɸ.ʗ. 

ʇʈʆɻʈɸʄʄɸ ʉʇɽʎʀɸʃʔʅʆʁ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ 
ʐɸʍʄɸʊʀʉʊʆʂ ɺʓʉʆʂʆʁ ʂɺɸʃʀʌʀʂɸʎʀʀ 

382 

ɻʦʣʫʙʝʚʘ ʄ.ɸ., ʂʠʩʝʣʝʚʘ ɽ.ɺ. 
ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅɸʗ ɹɸʃʃʔʅɸʗ ʐʂɸʃɸ ʆʎɽʅʂʀ ʋʉʇɽɺɸɽʄʆʉʊʀ ʅɸ 
ʋʈʆʂɸʍ ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ ɺ ʐʂʆʃɽ ʂɸʂ ʉʇʆʉʆɹ ɸʂʊʀɺʀɿɸʎʀʀ 
ʋʏɽɹʅʆ-ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʋʏɸʑʀʍʉʗ ʇʆɼʈʆʉʊʂʆɺʆɻʆ 
ɺʆɿʈɸʉʊɸ 

385 

ɿʘʭʨʷʤʠʥʘ ʃ.ʅ., ʐʫʤʦʚʘ ʅ.ʉ., ɹʘʡʢʦʚʩʢʠʡ ʖ.ɺ. 
ʀʅɼʀɺʀɼʋɸʃʔʅʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʃʀʏʅʆʉʊʀ, 
ʆɹɽʉʇɽʏʀɺɸʖʑʀɽ ʇʆʄɽʍʆʋʉʊʆʁʏʀɺʆʉʊʔ ɼɽʁʉʊɺʀʁ ʗʍʊʉʄɽʅʆɺ 

391 

ʀʣʁ ʭʠʥʘ ʂ.ɸ., ʃʝʚʯʝʥʢʦʚʘ ʊ.ɺ. 
ʉʆʎʀɸʃʔʅʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ɺʓɹʆʈɸ ʀʅɼʀɺʀɼʋɸʃʔʅʆɻʆ 
ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʄɸʈʐʈʋʊɸ ʉʊʋɼɽʅʊʆɺ ʌʀɿʂʋʃʔʊʋʈʅʆɻʆ ɺʋɿɸ 

396 

ʂʫʨʥʘʯʝʥʢʦʚ ɸ.ɸ., ʉʚʠʱʝʚ ʀ.ɼ. 
ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ  ʋʉʃʆɺʀʗ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʉʇɽʎʀɸʃʔʅʆʁ 
ɺʓʅʆʉʃʀɺʆʉʊʀ ʉʊʋɼɽʅʊʆɺ-ɼɿʖɼʆʀʉʊʆɺ ʅɸ ʆʉʅʆɺɽ  ʄɸʊʈʀʏʅʆɻʆ 
ʉʇʆʉʆɹɸ ʇʆɼɹʆʈɸ ʋʇʈɸɾʅɽʅʀʁ 

402 

ʃʦʤʘʥʦʚʘ ɸ.ʄ., ʄʷʛʢʦʚʘ ʉ.ʅ. 
ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʊʈɽʅɽʈɸ ʀ ʈʆɼʀʊɽʃɽʁ ɺ ʊʈɽʅʀʈʆɺʆʏʅʆ- 
ʉʆʈɽɺʅʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ ʖʅʆɻʆ ʊɽʅʅʀʉʀʉʊɸ 

406 

ʄʘʢʘʨʦʚ ɸ.ʖ.ʉʦʧʦʚ ɺ.ʌ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʀʅɼʀɺʀɼʋɸʃʔʅʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʀʍ 
ʉɺʆʁʉʊɺ ʃʀʏʅʆʉʊʀ ʍʆʂʂɽʀʉʊʆɺ ʈɸɿʃʀʏʅʓʍ ɸʄʇʃʋɸ 

409 

ʄʘʣʳʛʠʥʘ ʀ.ɸ., ɹʝʣʷʝʚ ɺ.ʉ. 
ɸʅɸʃʀɿ ʄʆʊʀɺɸʎʀʀ ʄʋɾʏʀʅ ʀ ɾɽʅʑʀʅ 2 ʇɽʈʀʆɼɸ ɿʈɽʃʆɻʆ ɺʆɿʈɸʉʊɸ ʂ 
ʆɿɼʆʈʆɺʀʊɽʃʔʅʆ-ʊʈɽʅʀʈʆɺʆʏʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

413 

ʄʝʣʝʥʜʝʩ ɸ. ɸ. ʂ., ʃʝʚʯʝʥʢʦʚʘ ʊ.ɺ. 
ʆ ʇʈʆɹʃɽʄɽ ʇʆɺʓʐɽʅʀʗ ʂɺɸʃʀʌʀʂɸʎʀʀ ʊʈɽʅɽʈʆɺ ʇʆ ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ 
ɻʀʄʅɸʉʊʀʂɽ ɺ ʉʊʈɸʅɸʍ ʃɸʊʀʅʉʂʆʁ ɸʄɽʈʀʂʀ 

417 

ʄʠʣʫʰʘ ʇ.ʉ., ʐʫʤʦʚʘ ʅ.ʉ. 
ʄʆʊʀɺɸʎʀʗ ʂ ɿɸʅʗʊʀʗʄ ʌʀʊʅɽʉʉ-ʇʃɸɺɸʅʀɽʄ ʅɸ ʕʊɸʇɽ ʅɸʏɸʃʔʅʆʁ 
ʇʆɼɻʆʊʆɺʂʀ 

422 

ʅʘʟʠʨʦʚʘ ɺ.ɺ., ʂʠʩʝʣʝʚʘ ɽ.ɺ. 
ʆʈɻɸʅʀɿɸʎʀʆʅʅʆïʄɽʊʆɼʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʕʄʇɸʊʀʀ 
ʂɸʂ ʆʉʅʆɺʓ ʂʆʄʄʋʅʀʂɸʊʀɺʅʆʁ ʂʆʄʇʊɽʅʊʅʆʉʊʀ ʉʊʋɼɽʅʊʆɺ ɺ ʇʈʆʎɽʉʉɽ 
ʀɿʋʏɽʅʀʗ ʇʉʀʍʆʃʆɻʆ - ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ ɼʀʉʎʀʇʃʀʅ ɺ ʀʅʉʊʀʊʋʊɽ 
ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ 

427 

ʅʠʢʦʣʘʝʚʘ ʉ. ʖ., ʄʦʩʢʚʠʥ ɺ. ɸ. 
ʀʅɼʀɺʀɼʋɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʄʆʊʀɺɸʎʀʀ ɼʆʉʊʀɾɽʅʀʗ ʋʉʇɽʍɸ ʋ 

ʇʃʆɺʎʆɺ-ʇʆɼʈʆʉʊʂʆɺ ʉ ʋʏɽʊʆʄ ʇʈʀɿʅɸʂʆɺ ʄɽɾʇʆʃʋʐɸʈʅʆʁ 
ɸʉʀʄʄɽʊʈʀʀ 

432 

ʇʘʧʫʰʘ ɸ.ʊ., ɹʘʡʢʦʚʩʢʠʡ ʖ. ɺ. 
ʀʉʃɽɼʆɺɸʅʀɽ ɿʅɸʏʀʄʆʉʊʀ ʈɸɿʃʀʏʅʓʍ ʉʊʈɽʉʉ-ʌɸʂʊʆʈʆɺ ʇʃʆɺʎʆɺ 
ɺʓʉʆʂʆʂʆʁ ʂɺɸʃʀʌʀʂɸʎʀʀ 

438 

ʉʫʥʴ ʄʠʥʮʟʝ, ʄʘʢʝʝʚʘ ɺ.ʉ. 
ʇɽɼɸɻʆɻʀʏɽʉʂʆɽ ʉʆʇʈʆɺʆɾɼɽʅʀɽ ʉʇʆʈʊʀɺʅʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ 
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʉʊʋɼɽʅʊʆɺ-ʉʇʆʈʊʉʄɽʅʆɺ ɺ ɺʋɿɽ ʉʇʆʈʊʀɺʅʆɻʆ 
ʇʈʆʌʀʃʗ 

442 

ʉʶʥʮʵ ʃ., ʐʫʤʦʚʘ ʅ.ʉ., ɹʘʡʢʦʚʩʢʠʡ ʖ.ɺ. 
ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉɺʆʁʉʊɺ ʃʀʏʅʆʉʊʀ ʀ ʀʍ ɺɿɸʀʄʆʉɺʗɿɽʁ ʉ 
ʈɽɿʋʃʔʊɸʊʀɺʅʆʉʊʔʖ ɹɸʉʂɽʊɹʆʃʀʉʊʆɺ ʈʆʉʉʀʁʉʂʆʁ ʀ ʂʀʊɸʁʉʂʆʁ 
ʉʊʋɼɽʅʏɽʉʂʀʍ ʉɹʆʈʅʓʍ ʂʆʄɸʅɼ 

447 
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ʏʵʥʴ ʐoʫʶʥʴ., ʏʝʨʥʦʚ ʉ.ɺ. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʆʊɹʆʈɸ ɼɽʊɽʁ ʂ ɿɸʅʗʊʀʗʄ ɹɸʉʂɽʊɹʆʃʆʄ ʅɸ 
ʅɸʏɸʃʔʅʆʄ ʕʊɸʇɽ ʊʈɽʅʀʈʆɺʂʀ 

450 

ʐʘʣʘʛʠʥʦʚ ɺ.ɼ., ɻʝʨʤʘʥʦʚ ɻ.ʅ. 

ʄɽʊʆɼʀʂɸ ʉʆʇʈʗɾɽʅʅʆɻʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʊɽʍʅʀʏɽʉʂʆʁ ʀ 

ʌʀɿʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʀ ʖʅʀʆʈʆɺ ʇʆɾɸʈʅʓʍ 18-23 ʃɽʊ ʇʈʀ 
ʈɸɿɺʀʊʀʀ ʈʀʊʄɸ ɹɽɻɸ ʇʆ ɼʀʉʊɸʅʎʀʀ 

455 

 

ʊʋʈʀɿʄ, ʈɽʂʈɽɸʎʀʗ, ʄʆʃʆɼɽɾʅɸʗ ʇʆʃʀʊʀʂɸ 

 
ɸʪʝʤʘʩʦʚ ɸ.ɸ., ʄʷʛʢʦʚʘ ʉ.ʅ. 
ʉʆʈɽɺʅʆɺɸʅʀʗ ʇʆ ʂʆʄʇʔʖʊɽʈʅʆʄʋ ʉʇʆʈʊʋ 
ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ 

460 

ɹʝʣʷʢʦʚʘ ʀ.ɺ., ʇʘʚʣʦʚ ɽ.ɸ., ɺʘʛʠʥ ɸ.ʖ., ʃʘʧʪʝʚ ɸ.ʀ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʍʆɼʔɹʓ ʉ ʊʋʈʀʉʊʉʂʀʄ ʈʖʂɿɸʂʆʄ ʖʅʓʍ ʊʋʈʀʉʊʆɺ, 
ʉʆɺɽʈʐɸʖʑʀʍ ʇɽʐɽʍʆɼʅʓɽ ʊʋʈʀʉʊʉʂʀɽ ʇʆʍʆɼʓ 1 ʂɸʊɽɻʆʈʀʀ 
ʉʃʆɾʅʆʉʊʀ 

463 

ɹʦʨʦʚʠʢ ɼ.ɸ., ʄʷʛʢʦʚʘ ʉ.ʅ. 

ɺʆɽʅʅʆ-ʀʉʊʆʈʀʏɽʉʂɸʗ ʈɽʂʆʅʉʊʈʋʂʎʀʗ ʂɸʂ ʉʈɽɼʉʊɺʆ ʌʆʈʄʀʈʆɺɸʅʀʗ 
ɿɼʆʈʆɺʆɻʆ ʆɹʈɸɿɸ ɾʀɿʅʀ ʄʆʃʆɼɪɾʀ 

467 

ɻʠʙʘʜʫʣʣʠʥʘ ɸ.ɸ., ɻʫʩʘʨʦʚʘ ɺ.ʖ. 
ʄʀʈʆɺʓɽ ʊʈɽʅɼʓ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ ʇʆɼɻʆʊʆɺʂʀ 
ʉʇɽʎʀɸʃʀʉʊʆɺ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʉʌɽʈɽ ʊʋʈʀɿʄɸ ʀ 
ɻʆʉʊɽʇʈʀʀʄʉʊɺɸ 

471 

ɻʠʦʨʛʦʙʠʘʥʠ ʅ.ʄ., ʇʘʚʣʦʚ ɽ.ɸ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʆʈɻɸʅʀɿɸʎʀʀ ʇʀʊɸʅʀʗ ʐʂʆʃʔʅʀʂʆɺ 12-16 ʃɽʊ ɺ 
ʇɽʐɽʍʆɼʅʓʍ ʇʆʍʆɼɸʍ ʇɽʈɺʆʁ ʂɸʊɽɻʆʈʀʀ ʉʃʆɾʅʆʉʊʀ 

475 

ɾʘʨʢʦʚʘ ɺ.ʃ., ʄʘʣʘʬʠʡ ɸ.ʉ., ʂʫʟʥʝʮʦʚʘ ʊ.ʖ. 
ʈɸɿɺʀʊʀɽ ɺʆʃʆʅʊɽʈʉʂʆɻʆ ɼɺʀɾɽʅʀʗ ʂɸʂ ʌɸʂʊʆʈ ʈɸɿɺʀʊʀʗ ʊʋʈʀɿʄɸ 

480 

ʂʘʟʘʢʦʚʘ ʄ.ɺ., ɻʫʙʘ ɼ.ɺ. 

ʊʈʕɺɽʃ-ɾʋʈʅɸʃʀʉʊʀʂɸ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ɺʃʀʗʅʀʗ ʅɸ ʉʆʎʀɸʃʔʅʓɽ 
ʇʈɽɼʇʆʏʊɽʅʀʗ ʊʋʈʀʉʊʆɺ ʇʈʀ ɺʓɹʆʈɽ ʇʋʊɽʐɽʉʊɺʀʁ 

485 

ʂʦʥʩʪʘʥʪʠʥʦʚʘ ɸ.ʉ., ʂʘʨʘʩʸʚ ʀ.ɽ. 
ɸʅɸʃʀɿ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʊʋʈʀɿʄɸ ɺ ʂʈɸʇʀɺʅɽ 

490 

ʄʠʰʢʠʥʘ ɽ.ɼ., ʈʫʜʘʢʦʚʘ ʄ.ɸ. 
ɸʅɸʃʀɿ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʊʋʈʀɿʄɸ ɺ ʂʈɸʇʀɺʅɽ 

493 

ʅʝʤʩʚʝʨʠʜʟʝ ʉ.ʈ., ʉʠʜʥʝʚʘ ʃ.ɺ. 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʄɽʊʆɼʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɺɽɼɽʅʀʗ 

ʂʆʄʇʃɽʂʉʅʓʍ ɿɸʅʗʊʀʁ ʊɸʅʎɽɺɸʃʔʅʆʁ ʅɸʇʈɸɺʃɽʅʅʆʉʊʀ ɺ ʌʀʊʅɽʉɽ ɼʃʗ 
ɾɽʅʑʀʅ ʇɽʈɺʆɻʆ ɿʈɽʃʆɻʆ ɺʆɿʈɸʉʊɸ 

497 

ʇʘʥʢʨʘʪʦʚʘ ɸ. ʇ., ʊʠʪʦʚʘ ɻ.ʉ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀʅʊɽʈɽʉɸ ʂ ʌʀɿʂʋʃʔʊʋʈʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʆʁ 
ɼɽʗʊɽʃʔʅʆʉʊʀ ʋ ʋʏɸʑɽʁʉʗ ʄʆʃʆɼɽɾʀ 

502 

ʈʦʛʘʯʝʚʘ ʆ.ɸ., ʇʝʪʨʦʚʘ ʊ.ʕ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀʅʊɽʈɽʉɸ ʂ ʌʀɿʂʋʃʔʊʋʈʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʆʁ 
ɼɽʗʊɽʃʔʅʆʉʊʀ ʋ ʋʏɸʑɽʁʉʗ ʄʆʃʆɼɽɾʀ 

506 

ʉʠʥʝʛʫʙʦʚʘ ɽ.ʉ., ʄʷʛʢʦʚʘ ʉ.ʅ. 
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʉʈɽɼʉʊɺɸʄʀ ʊʋʈʀɿʄɸ 
ʅɸɺʓʂʆɺ ʍʆɼʔɹʓ ɼɽʊɽʁ ʉ ʅɸʈʋʐɽʅʀɽʄ ʆʇʆʈʅʆ-ɼɺʀɻɸʊɽʃʔʅʆɻʆ ɸʇʇɸʈɸʊɸ ʀ 
ʎɽʅʊʈɸʃʔʅʆʁ ʅɽʈɺʅʆʁ ʉʀʉʊɽʄʓ 

512 

ʊʘʥ ʍʫʘʥʴ., ɻʦʥʠʷʠʮ ʉ.ɸ. 
ʕʂʉʇɽʈʊʅɸʗ ʆʎɽʅʂɸ ʉʆɼɽʈɾɸʅʀʗ ʇʆɼɻʆʊʆɺʂʀ ʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʔʍ 
ʂɸɼʈʆɺ ʇʆ ɻʆʈʅʆʄʋ ʊʋʈʀɿʄʋ ( ʀʅʉʊʈʋʂʊʆʈʆɺ ʇʈɽʇʆɼɸɺɸʊɽʃɽʁ ɼɽʊʉʂʆ - 
ʖʅʆʐɽʉʂʆɻʆ ɻʆʈʅʆɻʆ ʊʋʈʀɿʄɸ ) 

516 

ʌʨʦʣʦʚ ʂ.ʂ. 
ɺʃʀʗʅʀɽ ʉʇʆʈʊʀɺʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʆɻʆ ʊʋʈʀɿʄɸ 

519 
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ʅɸ ʈɸɿɺʀʊʀɽ ʃʀʏʅʆʉʊʀ  

ʏʝʨʥʦʚ ɼ.ʆ., ɸʚʠʣʦʚʘ ʅ.ʃ. 

ʄɸʃʓʁ ɻʆʈʆɼ ʂɸʂ ʆɹʒɽʂʊ ʊʋʈʀʉʊʂʆɻʆ ʉʇʈʆʉɸ ɺ ʉʆɺʈɽʄɽʅʅʆʁ 
ʊʋʈʀʉʊʉʂʆʁ ʀʅɼʋʉʊʈʀʀ 

522 

ʐʠʣʦʚʘ ʖ.ʀ., ʊʠʪʦʚʘ ɻ.ʉ. 

ʌʀɿʂʋʃʔʊʋʈʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʆɽ ʅɸʇʈɸɺʃɽʅʀɽ ʈɸɹʆʊʓ ʉɽʄɽʁʅʓʍ 
ʂʃʋɹʆɺ ʂɸʂ ʌɸʂʊʆʈ ʋʃʋʏʐɽʅʀʗ ɼɽʊʉʂʆ-ʈʆɼʀʊɽʃʔʉʂʀʍ ʆʊʅʆʐɽʅʀʁ 

531 

 

ʕʂʆʅʆʄʀʂɸ ʀ ʄɽʅɽɼɾɽʄɽʅʊ ʌʂʀʉ 

 

ɺʝʣʠʯʢʠʥʘ ɸ.ɺ.ʂʫʟʴʤʠʯʝʚʘ ɽ.ɺ. 
ʈɸɿɺʀʊʀɽ ʇʃɸʊʅʓʍ ʌʀɿʂʋʃʔʊʋʈʅʆ-ʉʇʆʈʊʀɺʅʓʍ ʋʉʃʋɻ ʊʆʈɻʆɺʆ- 
ʈɸɿɺʃɽʂɸʊɽʃʔʅʆɻʆ ʎɽʅʊʈɸ (ʊʈʎ) 

536 

ɼʫʙʨʦʚʠʥ ʅ.ʉ. 
ʎɽʅʆʆɹʈɸɿʆɺɸʅʀɽ ɺ ʌʀʊʅɽʉ-ʀʅɼʋʉʊʈʀʀ 

539 

ɼʴʷʥʦʚʘ ʅ.ʅ. ʋʰʘʢʦʚʘ ʅ.ɸ. 
ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɼɽʗʊɽʃʔʅʆʉʊʀ ʌʀʊʅɽʉ ʂʃʋɹɸ ɿɸ ʉʏɪʊ 
ɺʅɽɼʈɽʅʀʗ ʅʆɺʓʍ ʌʀɿʂʋʃʔʊʋʈʅʆï ʆɿɼʆʈʆɺʀʊɽʃʔʅʓʍ ʋʉʃʋɻ ʀ 
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʆɹʆʈʋɼʆɺɸʅʀʗ 

543 

ɿʫʝʚ ɸ.ʀ., ʌʠʣʦʥʝʥʢʦ ʅ.ɺ. 
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɸʈʂɽʊʀʅɻɸ ʉʇʆʈʊʀɺʅʆʁ ʐʂʆʃʓ ʉ ʎɽʃʔʖ 
ʋɺɽʃʀʏɽʅʀʗ ʏʀʉʃɽʅʅʆʉʊʀ ɼɽʊʉʂʀʍ ʌʀɿʂʋʃʔʊʋʈʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʓʍ 
ɻʈʋʇʇ 

547 

ʂʝʨʠʤʦʚ ɸ.ɻ., ɾʫʢʦʚʘ ʆ.ɺ. 
ʈɸɿʈɸɹʆʊʂɸ ʀʅɺɽʉʊʀʎʀʆʅʅʆɻʆ ʇʈʆɽʂʊɸ ʇʆ ʉʊʈʆʀʊɽʃʔʉʊɺʋ ɸɺʊʆɼʈʆʄɸ 

551 

ʂʠʩʝʣʸʚ ʖ.ɺ. 

ʇʈʆɹʃɽʄʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄɽʍɸʅʀɿʄʆɺ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆ-ʏɸʉʊʅʆɻʆ 
ʇɸʈʊʅɪʈʉʊɺɸ ʇʈʀ ʌʆʈʄʀʈʆɺɸʅʀʀ ʃʖɹʀʊɽʃʔʉʂʀʍ ʂʆʄɸʅɼ 
ɺɽʃʆʉʀʇɽɼʀʉʊʆɺ-ʐʆʉʉɽʁʅʀʂʆɺ 

557 

ʃʘʟʘʨʝʚ ʄ.ʖ., ɸʣʝʰʠʥ ɺ.ɺ. 
ʇʆɺʓʐɽʅʀɽ ʏʀʉʃɽʅʅʆʉʊʀ ɿɸʅʀɸʖʑʀʍʉʗ ʌɽʍʊʆɺɸʅʀɽʄ ɺ ʉʇʆʈʊʀɺʅʆʁ 
ʐʂʆʃɽ ʇʋʊɽʄ ɺʅɽɼʈɽʅʀʗ ʇʃɸʊʅʓʍ ʉʇʆʈʊʀɺʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʓʍ 
ɻʈʋʇʇ 

562 

ʃʦʙʘʥʦʚʘ ʈʠʤʤʘ, ʋʰʘʢʦʚʘ ʅ.ɸ. 
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʕʃɽʄɽʅʊʆɺ ʄɸʈʂɽʊʀʅɻʆɺʆʁ ʉʊʈɸʊɽɻʀʀ ɼʃʗ 
ʇʈʀɺʃɽʏɽʅʀʗ ɹʆʃɽʃʔʑʀʂʆɺ ɺ ʈɸʄʂɸʍ ʈʆʉʉʀʁʉʂʆʁ ʇʈɽʄʔɽʈ-ʃʀɻʀ 

567 

ʈʫʙʝ ʄ. ʇ., ʃʫʙʳʰʝʚʘ ʃ.ʀ. 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʆɼɺʀɾɽʅʀʗ ɺʌʉʂ ɻʊʆ ʉʈɽɼʉʊɺɸʄʀ 
ʅɸʋʏʅʆ-ʉʇʆʈʊʀɺʅʆʁ ʇɽʈʀʆɼʀʂʀ 

572 

ʉʠʥʸʚʘ ɸ.ɸ. 
ʇʆɼɻʆʊʆɺʂɸ ʏɽʄʇʀʆʅɸʊʆɺ ʈʆʉʉʀʀ ʇʆ ʉʇʆʈʊʀɺʅʆʄʋ ʇʃɸɺɸʅʀʖ 

577 

ʊʨʠʬʦʥʦʚʘ ɼ.ʉ., ʂʫʟʴʤʠʯʝʚʘ ɽ.ɺ. 
ɸʅɸʃʀɿ ɼɽʗʊɽʃʔʅʆʉʊʀ ɼɽʊʉʂʆʁ ʌʋʊɹʆʃʔʅʆʁ ʐʂʆʃʓ ɺ ʌʆʈʄɽ 
ʌʈɸʅʏɸʁɿʀʅɻɸ 

581 

ʍʘʩʘʥʦʚ ʊ.ɸ., ʋʰʘʢʦʚʘ ʅ.ɸ. 
ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʉʊʀʄʋʃʀʈʆɺɸʅʀʗ ʉʆʊʈʋɼʅʀʂʆɺ ɺ ʌʀʊʅɽʉ-ʂʃʋɹɸ 
çZEBRAFITNESSè 

584 

ʐʘʧʦʚʘʣʝʥʢʦ ʄ.ɺ., ɾʫʢʦʚʘ ʆ.ɺ. 

ʈɸɿʈɸɹʆʊʂɸ ʀʅɺɽʉʊʀʎʀʆʅʅʆɻʆ ʇʈʆɽʂʊɸ ʇʆ ʆʊʂʈʓʊʀʖ ʃɽɼʆɺʆɻʆ 
ɼɺʆʈʎɸ çɸʊʈʀʋʄè 

589 
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ʌʀʃʆʉʆʌʉʂʀɽ ʀ ʉʆʎʀʆʂʋʃʔʊʋʈʅʓɽ ɸʉʇɽʂʊʓ ʌʂʀʉ 

 
ɸʣʣʘʙʘʥ ʉ., ɻʨʞʝʙʠʥʘ ʃ.ʄ. 
ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʉʀʉʊɽʄʓ ʈɸɿɺʀʊʀʗ ʉʇʆʈʊɸ ʀ ʌʀɿʀʏɽʉʂʆɻʆ 
ɺʆʉʇʀʊɸʅʀʗ ɺ ʉʀʈʀʁʉʂʆʁ ɸʈɸɹʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

601 

ɹʘʪʘʨʠʥʘ ɸ.ɽ., ɾʘʨʠʢʦʚʘ ɽ.ʃ. 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʂʈʀʊɽʈʀɽɺ ɿʈɽʃʀʑʅʆʉʊʀ ʇʆʉʊɸʅʆɺʆʏʅʓʍ ʅʆʄɽʈʆɺ 
ʌʀɿʂʋʃʔʊʋʈʅʆ-ʉʇʆʈʊʀɺʅʓʍ ʇʈɸɿɼʅʀʂʆɺ 

605 

ɺʦʣʦʩʦʚʩʢʠʡ ɺ., ʐʘʧʠʥʩʢʘʷ ɽ.ʅ. 

ʉʇɽʎʀʌʀʂɸ PR-ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʆɹʃɸʉʊʀ ʇʈʆɼɺʀɾɽʅʀʗ 
ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʊʋʈʅʀʈʆɺ ʇʆ ʂʀʂɹʆʂʉʀʅɻʋ ɺ ʉʆʎʀɸʃʔʅʓʍ ʄɽɼʀɸ 

609 

ɻʦʣʠʮʳʥʘ ʄ.ɼ., ʐʠʰʦʚʘ ʅ.ʉ. 

ʈʆʃʔ ʉʇʆʈʊɸ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʕʉʊɽʊʀʏɽʉʂʀʍ ʆʈʀɽʅʊɸʎʀʁ ʀ 
ʍʋɼʆɾɽʉʊɺɽʅʅʆɻʆ ɺʂʋʉɸ ɺ ʄʆʃʆɼɽɾʅʆʁ ʉʈɽɼɽ 

616 

ɻʦʣʠʮʳʥʘ ʅ.ɼ., ʐʠʰʦʚʘ ʅ.ʉ. 
ʆɹʈɸɿ ɻɽʈʆʗ ʉʇʆʈʊɸ ʂɸʂ ʉʈɽɼʉʊɺʆ ʌʆʈʄʀʈʆɺɸʅʀʗ ʃʀʏʅʆʉʊʀ (ʅɸ 
ʇʈʀʄɽʈɽ ʌʀʃʔʄɸ çʃɽɻɽʅɼɸ ˉ17è) 

622 

ɼʘʣʠ ʄʘʨʘʭ, ʀʩʤʘʠʣʦʚ ɸ.ʀ.  

ɻɽʅɼɽʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ʉʇʆʈʊɸ ɺ ʉʀʈʀʀ 

627 

ɾʦʚʪʦʚʩʢʘʷ ʊ.ʅ., ʐʘʧʠʥʩʢʘʷ ɽ.ʅ. 
ʌʆʈʄʓ ʀ ʉʇʆʉʆɹʓ ʇʈʆɼɺʀɾɽʅʀʗ ʇʆʈʆʌʌʀʉʀʆʅɸʃʔʅʆɻʆ ʍʆʂʂɽʗ ɺ 
ʈɸɿʃʀʏʅʓʍ ʄɽɼʀɸ ʇʈʆʉʊʈɸʅʉʊɺɸʍ 

631 

ʂʘʙʘʥʘ ʇʫʵʨʪʘ ʉ.ʕ., ʇʨʦʪʘʩʦʚʘ ʅ.ɺ. 
ʊɽʍʅʆʃʆɻʀʀ ʇʈʆɼɺʀɾɽʅʀʗ ʉʆʎʀɸʃʔʅʆ-ʉʇʆʈʊʀɺʅʆɻʆ ʇʈʆɽʂʊɸ ɺ 
ʀʅʊɽʈʅɽʊ-ʇʈʆʉʊʈɸʅʉʊɺɽ 

636 

ʂʣʶʰʠʥʘ ɸ.ɺ., ʐʠʰʦʚʘ ʅ.ʉ. 

ʈʆʃʔ ʂʆʈʇʆʈɸʊʀɺʅʆʁ ʂʋʃʔʊʋʈʓ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʊɺʆʈʏɽʉʂʆʁ 
ʃʀʏʅʆʉʊʀ ɺ ʉʊʋɼɽʅʏɽʉʂʆʁ ʉʈɽɼɽ 

641 

ʃʶʣʝʢʠʥ ɼ.ʇ., ɹʘʣʘʝʚʘ ʆ.ɽ. 
ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ɸɺʊʆʈʀʊɸʈʅʆɻʆ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʇʆɼʍʆɼɸ ʂ 
ʊʈɽʅʀʈʆɺʂɸʄ ɼɽʊɽʁ-ʊɽʅʅʀʉʀʉʊʆɺ 9-10 ʃɽʊ ʀ ʄɽʊʆɼɸ çʇʆʃʆɾʀʊɽʃʔʅʆɻʆ 
ɹʋʊɽʈɹʈʆɼɸè 

644 

ʅʫʨʢʣʳʯʝʚʘ ʉ.ɸ.,ʀʩʤʘʠʣʦʚ ɸ.ʀ. 
ʊɽʍʅʆʃʆɻʀʗ ʉʆɺʄɽʉʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 
ʌʋʊɹʆʃʔʅʆɻʆ ʂʃʋɹɸ ʉ ʌɸʅɸʊʉʂʀʄʀ ɼɺʀɾɽʅʀʗʄʀ. 

647 

ʈʘʩʪʝʨʷʝʚ ʅ.ʉ., ʐʠʰʦʚʘ ʅ.ʉ. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺʀɼʆɺ ɸʂʊʀɺʅʆɻʆ ɼʆʉʋɻɸ ʀ ʀʍ ʊʈɸʅʉʌʆʈʄɸʎʀʗ ɺ 
ʉʆɺʈɽʄɽʅʅʆʁ ʉʈɽɼɽ 

651 

ʈʦʤʘʥʦʚʘ ɸ.ɸ., ʐʘʧʠʥʩʢʦʡ ɽ.ʅ. 
ɿɸɻʆʃʆɺʂʀ ʊʈɸɼʀʎʀʆʅʅʓʍ ʀ  ʅʆɺʓʍ ʄɽɼʀɸ ʂɸʂ ʇʈʆʉʊʈɸʅʉʊɺʆ 
ʈɽʇʈɽɿɽʅʊɸʎʀʀ ʉʇʆʈʊʀɺʅʆʁ  ʊɽʄɸʊʀʂʀ  (ʅɸ ʇʈʀʄɽʈɽ ʏɽʄʇʀʆʅɸʊɸ 
ɽɺʈʆʇʓ ʇʆ ʌʀɻʋʈʅʆʄʋ ʂɸʊɸʅʀʖ 2019 ɻʆɼɸ) 

655 

ʈʷʩʢʠʥʘ ʂ.ɸ., ɻʨʞʝʙʠʥʘ ʃ.ʄ. 
ʇʆʊʈɽɹʀʊɽʃʔʉʂʆɽ ʇʆɺɽɼɽʅʀɽ ɺ ʉʌɽʈɽ ɻʆʈʅʆʃʓɾʅʓʍ ʋʉʃʋɻ 

662 

ʉʘʜʨʠʝʚʘ ɸ.ʊ.,ʇʨʦʪʘʩʦʚʘ ʅ.ɺ. 
ʉʇʆʈʊʀɺʅʆ-ʊɸʅʎɽɺɸʃʔʅʓɽ ʐʆʋ: ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

665 

ʉʤʠʨʥʦʚʘ ɽ.ʖ., ʂʦʰʝʣʝʚʘ ɸ.ɺ. 
ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽPR-ʆɹɽʉʇɽʏɽʅʀʗ ɺ ʆʊʈɸʉʃʀ ʊʋʈʀɿʄɸ ʈʆʉʉʀʀ 

669 

ʉʫʭʘʥʦʚʘ ʄ.ɸ., ɺʦʣʢʦʚʘ ʄ.ʉ. 

ɺʀɿʋɸʃʔʅɸʗ ʂʆʄʄʋʅʀʂɸʎʀʗ ʂɸʂ PR-ʀʅʉʊʈʋʄɽʅʊ ʇʈʆɼɺʀɾɽʅʀʗ ʌʀʊʅɽʉ- 
ʋʉʃʋɻ (ʅɸ ʇʈʀʄɽʈɽ ʉʆʂ çʆʂʈʀɼɾ ʌʀʊʅɽʉè) 

673 

ʊʘʨʘʪʳʥʢʦ ʇ. ɸ., ɻʨʞʝʙʠʥʘ ʃ.ʄ. 
ʉʆʎʀɸʃʔʅɸʗ ʈɽɸɹʀʊʀʃʀʊɸʎʀʗ ʅɸʈʂʆɿɸɺʀʉʀʄʆʁ ʄʆʃʆɼɽɾʀ 
ʇʆʉʈɽɼʉʊɺʆʄ ɿɸʅʗʊʀʁ ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʆʁ ʀ ʉʇʆʈʊʆʄ 

676 
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ʎʚʝʪʢʦʚ ɸ.ʖ., ʂʫʟʴʤʠʯʝʚʘ ɽ. ɺ. 

ʈɸɿɺʀʊʀɽ ʊɺʆʈʏɽʉʂʀʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʉʈɽɼʉʊɺɸʄʀ ʀʄʇʈʆɺʀɿɸʎʀʆʅʅʆʁ 
ʍʆʈɽʆɻʈɸʌʀʀ 

680 

ʐʢʚʘʨʦʢ ɸ.ʀ., ɸʚʝʨʠʥʘ ʄ.ɺ. 

ʊɽʍʅʆʃʆɻʀʀ ʀʅʊɽʈɸʂʊʀɺʅʓʍ ʂʆʄʄʋʅʀʂɸʎʀʁ ʉʇʆʈʊʀɺʅʆʁ 
ʆʈɻɸʅʀɿɸʎʀʀ ʉ ʎɽʃɽɺʆʁ ɸʋɼʀʊʆʈʀɽʁ ɺ ʉʆʎʀɸʃʔʅʓʍ ʄɽɼʀɸ 

685 

ʗʜʨʠʰʥʠʢʦʚʘ ɺ.ʆ., ɹʘʣʘʝʚʘ ʆ.ɽ. 
ʄʓ ɺʓɹʀʈɸɽʄ ʉʇʆʈʊ 

690 

 

ʀʉʊʆʈʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʌʂʀʉ ʀ ʆʃʀʄʇʀʁʉʂʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɸʣʝʢʩʝʝʚ ɺ.ʉ., ʄʝʣʴʥʠʢʦʚʘ ʅ.ʖ. 

ʉʆʎʀɸʃʔʅʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʈɸɿɺʀʊʀʗ ʉɽʃʔʉʂʆɻʆ ʊʋʈʀɿʄɸ 
ʅɸ ʇʈʀʄɽʈɽ ʂʆʉʊʈʆʄʉʂʆʁ ʆɹʃɸʉʊʀ 

695 

ɻʝʨʘʩʠʤʝʥʢʦ ɺ.ɺ., ʄʝʣʴʥʠʢʦʚʘ ʅ.ʖ. 

ʉʀʉʊɽʄʅʓʁ ʇʆɼʍʆɼ ʂ ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗʄ ʄɽɾɼʋ ʉʄʀ ʀ 
ʆʃʀʄʇʀʁʉʂʀʄʀ ʀɻʈɸʄʀ ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽ 

699 

ɼʝʤʢʠʥʘ ʗ.ɺ., ʄʝʣʴʥʠʢʦʚʘ ʅ.ʖ. 
ʃɽɻʂɸʗ ɸʊʃɽʊʀʂɸ ʅɸ ɸʅʊʀʏʅʓʍ ʀɻʈɸʍ 

702 

ʂʘʟʘʢʦʚ ɼ.ɺ. ʃʝʦʥʪʴʝʚʘ ʅ.ʉ., ʄʝʣʴʥʠʢʦʚʘ ʅ.ʖ., ʊʨʝʩʢʠʥ ɸ.ɺ. 
ʀʉʊʆʈʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʉʀʉʊɽʄ ɺʆʉʊʆʏʅʓʍ 
ɽɼʀʅʆɹʆʈʉʊɺ ɺ ʂʀʊɸɽ ʀ ʗʇʆʅʀʀ 

706 

ʂʣʠʤʢʠʥ ʀ.ʄ., ʄʝʣʴʥʠʢʦʚʘ ʅ.ʖ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʉʆʈɽɺʅʆɺɸʊɽʃʔʅʓʍ ʇʈʆɻʈɸʄʄ 
ʄʅʆɻʆɼʅɽɺʅʓʍ ʉʆʈɽɺʅʆɺɸʅʀʁ ɺ ʃʓɾʅʓʍ ɻʆʅʂɸʍ 

710 

ʂʫʜʨʷʚʮʝʚʘ ʊ. ɸ., ɼʦʣʛʦʧʦʣʦʚʘ ɽ.ʌ. 
ʀʉʊʆʈʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʈʆʉʉʀʁʉʂʀʍ ʇʆɹɽɼ ɺ ʉʀʅʍʈʆʅʅʆʄ ʇʃɸɺɸʅʀʀ 

718 

ʂʫʟʴʤʠʥʘ ɺ.ɸ., ʃʝʦʥʪʴʝʚʘ ʅ.ʉ. 
ʉʋʈɼʃʀʄʇʀʁʉʂʆɽ ɼɺʀɾɽʅʀɽ ɺ ʈʆʉʉʀʁʉʂʆʁ ʀʄʇɽʈʀʀ, ʉʉʉʈ ʀ 
ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

722 

ʄʦʪʦʨʢʠʥ ʉ.ɸ., ʄʝʣʴʥʠʢʦʚ ɺ.ɺ. 

ʈʆʃʔ  çʇʈɽɿʀɼɽʅʊʉʂʀʍ  ʉʆʉʊʗɿɸʅʀʁè ɺ ʈɸɿɺʀʊʀʀ ʄɸʉʉʆɺʆɻʆ ɼɽʊʉʂʆ- 
ʖʅʆʐɽʉʂʆɻʆ ʉʇʆʈʊɸ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

727 

ʉʘʧʨʳʢʠʥ ʈ.ʖ., ʃʝʦʥʪʴʝʚʘ ʅ.ʉ. 
ɻɽʅɽɿʀʉ ʀ ʈɸɿɺʀʊʀɽ ɾɽʅʉʂʆɻʆ ʌʋʊɹʆʃɸ 

732 

ʉʦʣʦʚʴʝʚʘ ʄ.ɺ., ʄʝʣʴʥʠʢʦʚʘ ʅ.ʖ. 
ʆʃʀʄʇʀʁʉʂʆɽ ʆɹʈɸɿʆɺɸʅʀɽ ʀ ɸɼɸʇʊʀɺʅɸʗ ʌʀɿʀʏɽʉʂɸʗ ʂʋʃʔʊʋʈɸ ɼʃʗ 
ɼɽʊɽʁ ʄʃɸɼʐɽɻʆ ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ ʉ ʈɸʉʉʊʈʆʁʉʊɺɸʄʀ 
ɸʋʊʀʉʊʀʏɽʉʂʆɻʆ ʉʇɽʂʊʈɸ 

737 

ʎʘʥʛʣʴ ʅ., ʃʝʦʥʪʴʝʚʘ ʅ.ʉ., ʃʝʦʥʪʴʝʚʘ ʃ.ʉ. 
ɻɽʅɽɿʀʉ ʀ ʈɸɿɺʀʊʀɽ ʉʇʆʈʊʀɺʅʆɻʆ ʀ ʆʃʀʄʇʀʁʉʂʆɻʆ ɼɺʀɾɽʅʀʗ ɺ ɸɺʉʊʈʀʀ 

741 

ʏʝʨʥʷʝʚʘ ɸ.ɺ., ɼʦʣʛʦʧʦʣʦʚʘ ɽ.ʌ. 
ʈɸɿɺʀʊʀɽ ɺɽʃʆʉʀʇɽɼʅʆɻʆ ʉʇʆʈʊɸ ɺ ɼʆʈɽɺʆʃʖʎʀʆʅʅʆʁ ʈʆʉʉʀʀ 

746 
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ʊɽʆʈʀʗ ʀ ʄɽʊʆɼʀʂɸ ʌʂʠʉ: ʆɹʑʀɽ ɺʆʇʈʆʉʓ 
ʀ ʏɸʉʊʅʓɽ ʈɽʐɽʅʀʗ 

 

 
ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ ɺ ʉʆʈɽɺʅʆɺɸʅʀʗʍ 

çʄɸʉʊɽʈʉè ʅɸ ɼʀʉʊɸʅʎʀʀ 800 ʄɽʊʈʆɺ ɺʆʃʔʅʓʄ ʉʊʀʃɽʄ 

ʉʈɽɼʀ ɾɽʅʑʀʅ ɺ ɺʆɿʈɸʉʊʅʓʍ ʂɸʊɽɻʆʈʀʗʍ: 30-34, 35-39, 40-44 

 

ɸʥʜʨʝʝʚʘ ɺ.ɸ., ʄʝʭʪʝʣʝʚʘ ɽ.ɸ. 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʪʘʣʘʥʪʘ ʩʧʦʨʪʩʤʝʥʘ ʠ ʝʛʦ ʪʨʝʥʝʨʘ, 

ʨʘʟʚʠʪʠʷ ʩʧʦʨʪʠʚʥʦʡ ʥʘʫʢʠ ʠ ʤʝʜʠʮʠʥʳ, ʘ ʪʘʢʞʝ ʫʩʧʝʭʦʚ ʚ ʜʨʫʛʠʭ ʚʠʜʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ 

ʫʧʨʘʚʣʷʪʴ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʦʨʪʠʚʥʦʝ ʧʣʘʚʘʥʠʝ, ʩʦʨʝʚʥʦʚʘʥʠʷ çʄʘʩʪʝʨʩè, 

ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʨʝʚʥʦʚʘʥʠʷ ʧʦ ʧʣʘʚʘʥʠʶ ʚ ʢʘʪʝʛʦʨʠʠ çʄʘʩʪʝʨʩè ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. 

ɼʠʩʪʘʥʮʠʷ 800 ʤ ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʝʡ 

ʦʪʚʦʜʠʪʩʷ ʮʝʣʳʡ ʜʝʥʴ. ɸʥʘʣʠʟ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʦʡ ʜʠʩʪʘʥʮʠʠ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ 

ʪʨʸʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ: 30-34, 35-39 ʠ 40-44 ʣʝʪ ʠ ʧʨʦʛʥʦʟ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ 

ʜʘʩʪ ʙʦʣʝʝ ʧʦʣʥʫʶ ʦʮʝʥʢʫ ʦ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʜʠʩʪʘʥʮʠʠ ʠ ʜʘʣʴʥʝʡʰʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʥʘ ʥʝʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʙʦʩʥʦʚʘʪʴ ʙʫʜʫʱʠʝ ʧʨʦʛʥʦʟʳ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʝ ʩʧʦʨʪʠʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʜʠʩʪʘʥʮʠʠ 800 ʤʝʪʨʦʚ ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ ʫ ʞʝʥʱʠʥ ʥʘ 

ʏʝʤʧʠʦʥʘʪʘʭ ʤʠʨʘ, ɽʚʨʦʧʳ, ʈʦʩʩʠʠ ʚ ʢʘʪʝʛʦʨʠʠ çʄʘʩʪʝʨʩè ʚ ʚʦʟʨʘʩʪʥʳʭ 

ʧʦʜʛʨʫʧʧʘʭ 30-34, 35-39, 40-44 ʣʝʪ. 

2. ʀʟʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʜʠʩʪʘʥʮʠʠ 800 ʤʝʪʨʦʚ  

ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ 30-34, 35-39, 40-44 ʣʝʪ 

ʦʪ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ çʄʘʩʪʝʨʩè. 

3. ʉʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʦʩʪ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʙʣʠʞʘʡʰʠʝ 2 ʛʦʜʘ ʩʨʝʜʠ 

ʞʝʥʱʠʥ ʚ ʢʘʪʝʛʦʨʠʠ çʄʘʩʪʝʨʩè ʥʘ ʯʝʤʧʠʦʥʘʪʘʭ ʄʠʨʘ, ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ. 
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ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 2015 ʧʦ 2018 ʛʦʜ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ ʠʪʦʛʦʚʳʝ ʧʨʦʪʦʢʦʣʳ ʏʝʤʧʠʦʥʘʪʦʚ ʄʠʨʘ, 

ʏʝʤʧʠʦʥʘʪʦʚ ɽʚʨʦʧʳ ʠ ʏʝʤʧʠʦʥʘʪʦʚ ʈʦʩʩʠʠ (ʥʘ ʜʣʠʥʥʦʡ ʚʦʜʝ ï 50 ʤ) ʧʦ 

ʧʣʘʚʘʥʠʶ ʚ ʢʘʪʝʛʦʨʠʠ ʄʘʩʪʝʨʩ ʥʘ ʜʠʩʪʘʥʮʠʠ 800 ʤ ʚ/ʩ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚ ʪʨʸʭ 

ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ. ʊʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʊʦʧ - 10 ʣʫʯʰʠʭ ʩʧʦʨʪʩʤʝʥʦʢ ʥʘ 

ʜʘʥʥʦʡ ʜʠʩʪʘʥʮʠʠ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʝʢʦʨʜʳ ʄʠʨʘ, 

ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʥʘ ʵʪʠʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ. ɼʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʘ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʝ ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ: 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʏʝʤʧʠʦʥʘʪʘʭ ʄʠʨʘ ʚ ʧʝʨʠʦʜ ʩ 1986 ʧʦ 2000 ʛʦʜ ʜʠʥʘʤʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 40-44 ʙʳʣʘ ʩʣʘʙʦʡ, ʠ ʠʟʤʝʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ 

2000ʛ ʠ 1988ʛ. ɺ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 30-34 ʣʝʪ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10:54.06 ʜʦ 9:16.82, ʘ ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 35-39 ʧʦʩʪʝʧʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ 11:03.50 ʜʦ 

9:36.27. ʉ 2000 ʧʦ 2008 ʛʦʜʳ ʚʦ ʚʩʝʭ ʪʨʸʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʳʝ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʣʘʚʘʪʝʣʴʥʳʭ ʢʫʧʘʣʴʥʠʢʦʚ ʠ 

ʛʠʜʨʦʢʦʩʪʶʤʦʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʧʦʨʪʠʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ. ʉ 2008 ʛʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʚ ʵʪʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʥʦ ʜʠʥʘʤʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʪʘʸʪʩʷ ʢʨʘʡʥʝ ʥʝʩʪʘʙʠʣʴʥʦʡ. ɿʘʚʠʩʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʘ ʚ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪ ʛʦʜʘ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʫʨʘʚʥʝʥʠʷʤʠ ʨʝʛʨʝʩʩʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʙʫʜʫʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʙʣʠʞʘʡʰʠʡ ʏʝʤʧʠʦʥʘʪ ʄʠʨʘ ʚ 2019 

ʛʦʜʫ: 

40-44: y = -2,92317x + 6 456,0; RĮ = 0,74232 

35-39: y = -1,54086x + 3 667, 9; RĮ = 0,3283 

30-34: y = -1,6618x + 3909,8; R2 = 0,3003 

ʏʝʤʧʠʦʥʘʪʳ ɽʚʨʦʧʳ ʧʨʦʚʦʜʷʪʩʷ ʩ 1997 ʛʦʜʘ. ɺ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 30- 

34 ʩ 1997 ʛʦʜʘ ʧʦ 2009 ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʢ ʫʣʫʯʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʘ ʩ 

9:59,47 ʜʦ 9:33,00, ʥʦ ʩ 2009 ʧʦ 2016 ʛʦʜʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʩʪʫʧʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʫʭʫʜʰʠʣʠʩʴ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 40-44. 

ɺ ʢʘʪʝʛʦʨʠʠ 35-39 ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʣʠ ʫʣʫʯʰʘʪʴʩʷ ʩ 2000 ʛʦʜʘ (ʩ 10:29,50 ʜʦ 

9:37,66), ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʪʫʧʘʶʱʠʭ ʢʨʘʪʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʩʥʘʯʘʣʘ ʩ 5 ʜʦ 28, 

ʘ ʧʦʪʦʤ ʠ ʜʦ 43 ʯʝʣʦʚʝʢ. ʇʨʦʛʥʦʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʏʝʤʧʠʦʥʘʪʘʭ ɽʚʨʦʧʳ ʚ ʢʘʞʜʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ, ʢʘʢ ʠ ʏʝʤʧʠʦʥʘʪʳ ʄʠʨʘ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʫʨʘʚʥʝʥʠʷʤʠ ʨʝʛʨʝʩʩʠʠ: 

40-44: y = -2,3537x + 5332,5; RĮ = 0,4834 

35-39: y = -1,4097x + 3429,2, RĮ = 0,148 
30-34: y = 0,158x + 275,29; RĮ = 0,0028 
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ʉ ʧʦʤʦʱʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʤʳ ʤʦʞʝʤ 

ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ, ʥʘ ʏʝʤʧʠʦʥʘʪ ɽʚʨʦʧʳ 2018 ʛʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʶʶ ʠʩʪʦʨʠʶ (ʩ 2004 ʛʦʜʘ ʥʘ ʜʣʠʥʥʦʡ 

ʚʦʜʝ ï 50 ʤ) ʏʝʤʧʠʦʥʘʪʳ ʈʦʩʩʠʠ ʥʝ ʫʩʪʫʧʘʶʪ ʚ ʧʦʧʫʣʷʨʥʦʩʪʠ ʏʝʤʧʠʦʥʘʪʘʤ 

ɽʚʨʦʧʳ ʠ ʄʠʨʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 35-39 (43 

ʯʝʣʦʚʝʢʘ) ʠ 40-44 (44 ʯʝʣʦʚʝʢʘ) ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ 30-34 

(24 ʯʝʣʦʚʝʢʘ). ʊʦʣʴʢʦ ʚ ʢʘʪʝʛʦʨʠʠ 40-44, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʫʣʫʯʰʝʥʦ ʚʨʝʤʷ ʩ 

11:41,33 ʥʘ 10:48,30 ʚ ʜʚʫʭ ʜʨʫʛʠʭ, ʚʝʨʦʷʪʥʦ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʥʠʞʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʥʝʝ. ʇʨʦʛʥʦʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʏʝʤʧʠʦʥʘʪʘʭ ʈʦʩʩʠʠ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʨʝʛʨʝʩʩʠʠ: 

40-44: y = -5,2501x + 11243; RĮ = 0,1744 

35-39: y = 3,8271x ï 7012; RĮ = 0,1 

30-34: y = 3,4196x - 6167,9; RĮ = 0,112 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʙʣʠʞʘʡʰʠʡ ʏʝʤʧʠʦʥʘʪ ʈʦʩʩʠʠ 2018 ʛʦʜʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 2018 ʠ 2019 ʛʦʜʳ 

 

 
ʉʦʨʝʚʥ 

ʦʚʘʥʠʷ 

 
ɻʦʜ 

ʧʨʦʚʝʜʝʥʠʷ 

ʇʨʦʛʥʦʟ ʨʝʟʫʣʴʪʘʪʦʚ 

30-34 ʣʝʪ 35-39 ʣʝʪ 40-44 ʣʝʪ 

ʤ 
ʠʥ :ʩʝʢ 

ʩ 
ʪ. ʦʰʠʙ. 

ʤ 
ʠʥ :ʩʝʢ 

ʩ 
ʪ. ʦʰʠʙ. 

ʤ 
ʠʥ :ʩʝʢ 

ʩ 
ʪ. ʦʰʠʙ. 

ʏʄ 2019 
0 

9:14,63 
 

25,98 
0 

9:16,92 
2 

2,58 
0 

9:14,14 
1 

7,64 

ɼʝʡʩʪʚʫʶʱʠʝ ʨʝʢʦʨʜʳ 08:46,5 09:08,5 08:59,1 

ʏɽ 2018 
0 

9:54,13 
 

19,81 
0 

9:44,43 
2 

2,34 
0 

9:42,73 
1 

7,15 

ɼʝʡʩʪʚʫʶʱʠʝ ʨʝʢʦʨʜʳ 09:17,5 09:27,7 09:06,9 

ʏʈ 2018 
1 

2:12,86 
 

48,28 
1 

1:51,09 
5 

0,00 
1 

0:48,30 
4 

9,73 

ɼʝʡʩʪʚʫʶʱʠʝ ʨʝʢʦʨʜʳ 10:20,4 10:06,3 10:22,5 

 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʯʝʤʧʠʦʥʘʪʘʭ ʄʠʨʘ, ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ ʥʘ  

ʜʠʩʪʘʥʮʠʠ 800ʤ ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ  ʫ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ 30-34, 35- 

39 ʠ 40-44 ʛʦʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʥʘ ʚʩʝʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʏʝʤʧʠʦʥʘʪʘ ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ ʚ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 30-34 ʠ 

ʏʝʤʧʠʦʥʘʪʘ ʈʦʩʩʠʠ ʩʨʝʜʠ ʞʝʥʱʠʥ 35-39 ʣʝʪ. ʅʘʯʠʥʘʷ ʩ 2012 ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʥʘ ʚʩʝʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ çʄʘʩʪʝʨʩè ʚ ʮʝʣʦʤ ʠ ʜʠʩʪʘʥʮʠʠ 800 ʤ 

ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ ʫ ʞʝʥʱʠʥ ʚ ʯʘʩʪʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʘ ʜʠʩʪʘʥʮʠʠ 800 ʤ 

ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ ʫ ʞʝʥʱʠʥ ʚ ʪʨʸʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ  ʢʦʨʨʝʣʷʮʠʠ  ʩ  ʛʦʜʦʤ  ʧʨʦʚʝʜʝʥʠʷ  ʩʦʨʝʚʥʦʚʘʥʠʷ,  ʯʪʦ  ʧʦʟʚʦʣʠʣʦ  ʥʘʤ 
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ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʙʣʠʞʘʡʰʠʝ (ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʚʫʭ ʣʝʪ) 

ʯʝʤʧʠʦʥʘʪʳ ʄʠʨʘ, ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ (ʪʘʙʣ. 1). 
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Andreeva V.A., Mehteleva E.A.,RGUFKSY&T, Moscow 
Annotation: Nowadays, the level of results in the sport of higher achievements depends on a 

lot of factors: the talent of the athlete and the coach, the development of sports science and 

medicine, as well as a success in other activities. However, predicting sports results is also in 

important, because people can improve existing programs for training, more quality control of the 

training process and to determine the best way to achieve high sports results. 

Keywords: sports swimming, "masters" competitions, sports result, forecasting of results. 
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ʉʆɺʈɽʄɽʅʅʆɽ ʄɸʊɽʈʀɸʃʔʅʆ ïʊɽʍʅʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽ 

ʉʆʈɽɺʅʆɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʃʓɾɽʈʆʃʃɽʈʅʓʍ 

ɼʀʉʎʀʇʃʀʅɸʍ 

 

ɹʝʟʛʠʥ ʀ.ɸ., ɹʘʪʘʣʦʚ ɸ.ɻ. 

 
ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʠʩʢʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʢʠʧʠʨʦʚʢʠ ʣʳʞʥʠʢʘ ï ʛʦʥʱʠʢʘ ʚʳʩʦʢʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ spacer SNS wedge ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʩʪʘʚʢʝ ʧʦʜ 

ʢʨʝʧʣʝʥʠʝ ʚ ʚʠʜʝ ʢʣʠʥʘ ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ ʩ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʣʳʞʝʨʦʣʣʝʨʥʳʭ  

ʧʣʘʪʬʦʨʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʧʦʨʪʠʚʥʦʡ ʵʢʠʧʠʨʦʚʢʠ, ʛʝʦʤʝʪʨʠʷ 

ʣʳʞʝʨʦʣʣʝʨʥʳʭ ʧʣʘʪʬʦʨʤ, spacer SNS wedge ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʩʪʘʚʢʠ ʧʦʜ ʢʨʝʧʣʝʥʠʝ, 

ʣʳʞʥʠʢʠ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ 

ʣʳʞʝʨʦʣʣʝʨʘʭ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʣʳʞʥʠʢʦʚ ï 

ʛʦʥʱʠʢʦʚ [1,2,3]. ɺ ʧʨʘʚʠʣʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʳʞʥʦʡ ʬʝʜʝʨʘʮʠʠ (FIS) ʛʦʥʢʠ ʥʘ 

ʣʳʞʝʨʦʣʣʝʨʘʭ ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʦʨʝʚʥʦʚʘʥʠʷ ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ ʚʢʣʶʯʝʥʳ ʚ ʦʬʠʮʠʘʣʴʥʳʝ 

ʢʘʣʝʥʜʘʨʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ. ʂʦʥʢʫʨʝʥʮʠʷ ʩʨʝʜʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʣʘʩʩʘ ʚ ʩʬʝʨʝ ʣʳʞʝʨʦʣʣʝʨʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ 

ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʢ ʩʠʩʪʝʤʝ ʩʧʦʨʪʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʠ, ʥʦ ʠ ʢ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʩʧʝʮʠʬʠʯʥʦʡ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ [5]. ʆʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ʚʳʙʦʨʘ 

ʠ ʧʦʜʛʦʪʦʚʢʠ ʣʳʞʝʨʦʣʣʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʘ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï 

ʬʦʨʤʘʪʘ ʛʦʥʢʠ, ʝʝ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʪʝʭʥʠʢʠ ʠ ʪʘʢʪʠʢʠ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʨʝʣʴʝʬʘ 

ʪʨʘʩʩ, ʢʘʯʝʩʪʚʘ ʘʩʬʘʣʴʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʠ ʪ. ʧ.. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʚʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ spacer SNS 

wedge ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʩʪʘʚʢʠ ʧʦʜ ʢʨʝʧʣʝʥʠʝ ʚ ʚʠʜʝ ʢʣʠʥʘ ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ  

ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʳʞʥʠʢʦʚ ï ʛʦʥʱʠʢʦʚ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʦʮʝʥʢʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ spacer SNS Wedge ʧʨʠ ʝʸ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʣʳʞʝʨʦʣʣʝʨʘʤʠ Ski  

Way ʩ ʚʳʛʥʫʪʦʡ ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʪʬʦʨʤ ʠ ʣʳʞʝʨʦʣʣʝʨʘʤʠ Swenor R2 Equip ʩ 

ʧʨʷʤʦʡ ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʪʬʦʨʤ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ 

ʣʳʞʝʨʦʣʣʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ. 

ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥ ʥʘ ʦʩʥʦʚʝ ʚʠʜʝʦʘʥʘʣʠʟʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʫʯʘʩʪʥʠʢʦʚ ʪʨʝʪʴʝʛʦ ʕʂʄ 2018 ʛʦʜʘ ʧʦ ʣʳʞʝʨʦʣʣʝʨʘʤ ʚ ʛ. ʍʘʥʪʳ  ï ʄʘʥʩʠʡʩʢʝ 

( ʍʄɸʆ ï ʖʛʨʘ, ʈʦʩʩʠʷ). 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ 

ʣʳʞʝʨʦʣʣʝʨʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ spacer SNS Wedge, ʠ ʣʳʞʝʨʦʣʣʝʨʦʚ ʙʝʟ spacer 

SNS Wedge. ɼʠʥʘʤʠʢʘ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʦʪʨʝʟʢʦʚ ʥʘ ʩʧʫʩʢʝ 100 ʤ. ʩ 

ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʘ 12% ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ KV+ Time 

Test. ʂʨʦʤʝ ʵʪʦʛʦ ʠʟʤʝʨʷʣʦʩʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʩʘ ʩʧʦʨʪʩʤʝʥʘ (ʜʘʚʣʝʥʠʷ ʥʘ 

ʧʝʨʝʜʥʠʝ ʠ ʟʘʜʥʠʝ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ ʣʳʞʝʨʦʣʣʝʨʦʚ) ʚ ʪʨʝʭ ʩʪʘʪʠʯʝʩʢʠʭ ʩʪʦʡʢʘʭ 

ʣʳʞʥʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʚ ʩʪʦʡʢʝ ʙʝʟ 

ʩʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʪʝʣʘ (ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ), ʚ ʩʪʦʡʢʝ ʩʦ 

ʩʤʝʱʝʥʠʝʤ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʪʝʣʘ (ʎʊʊ) ʥʘʟʘʜ ʠ ʚ ʩʪʦʡʢʝ ʩʦ ʩʤʝʱʝʥʠʝʤ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʪʝʣʘ ʚʧʝʨʝʜ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʷʚʣʷʣʠʩʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ 

spacer SNS Wedge ʥʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʪʨʝʪʴʝʛʦ 

ʵʪʘʧʘ ʢʫʙʢʘ ʤʠʨʘ 2018 ʛʦʜʘ ʧʦ ʣʳʞʝʨʦʣʣʝʨʘʤ ʚ ʛ. ʍʘʥʪʳ ï ʄʘʥʩʠʡʩʢʝ (ʍʄɸʆ ï 

ʖʛʨʘ, ʈʦʩʩʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʠʥʘʤʠʢʘ ʚʨʝʤʝʥʠ (ʩʢʦʨʦʩʪʠ) ʧʨʦʭʦʞʜʝʥʠʷ ʜʝʩʷʪʠ ʨʘʚʥʳʭ (10 ʤ.) 

ʦʪʨʝʟʢʦʚ ʧʨʠ ʩʧʫʩʢʝ ʩʧʦʨʪʩʤʝʥʘ ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ Ski Way ʩ ʚʳʛʥʫʪʦʡ 

ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʪʬʦʨʤ ʠ Swenor R2 ʩ ʧʨʷʤʦʡ ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʪʬʦʨʤ ʩ ʚʩʪʘʚʢʦʡ 

spacer SNS Wedge ʠ ʙʝʟ ʥʝʸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʊʘʙʣʠʮʘ 1  ɼʠʥʘʤʠʢʘ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʧʫʩʢʘ ʧʦ ʦʪʨʝʟʢʘʤ (10Ĭ10ʤ=100 
ʤ.) ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʂʦʥʩʪʨʫʢʮʠʠ 

ʧʣʘʪʬʦʨʤ 

ɺʨʝʤʷ (ʩ) ʧʨʦʭʦʞʜʝʥʠʷ ʜʝʩʷʪʠ ʦʪʨʝʟʢʦʚ ʧʦ 10 ʤ. 
ʆʙʱʝʝ 

ʚʨʝʤʷ, ʩ 

1 2 3 4 5 6 7 8 9 10 

Ski way 

wedge 
7,22 5 2,8 2,28 2,09 1,93 2,07 1,5 1,51 1,85 

 

28,25 Ñ 1,84 

Ski way 7,16 5,27 2,99 2,46 2,2 2,1 2,13 1,52 1,6 1,92 29,35 Ñ 1,83 

Swenor R2 
equip wedge 

7,06 4,92 2,84 2,44 2,21 2,15 2,35 1,69 1,58 1,89 
 

29,13 Ñ 1,73 

Swenor R2 

equip 
7,33 5,13 2,81 2,41 2,26 2,07 2,3 1,62 1,61 1,99 

 
29,53 Ñ 1,83 

 

ʅʘʠʤʝʥʴʰʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʧʫʩʢʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫ 

ʣʳʞʝʨʦʣʣʝʨʦʚ Ski Way ʩ ʚʳʛʥʫʪʦʡ ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʪʬʦʨʤ ʠ ʦʙʦʨʫʜʦʚʘʥʥʳʭ 

spacer SNS Wedge ï 28.25 ʩʝʢ. ʊʝ ʞʝ ʣʳʞʝʨʦʣʣʝʨʳ, ʥʦ ʙʝʟ spacer SNS Wedge 

ʧʦʢʘʟʘʣʠ ʪʨʝʪʠʡ ʨʝʟʫʣʴʪʘʪ ï 29,35 ʩʝʢ. ʃʳʞʝʨʦʣʣʝʨʳ Swenor R2 Equip ʩ ʧʨʷʤʦʡ 

ʛʝʦʤʝʪʨʠʝʡ ʠ ʩ spacer SNS Wedge ʧʦʢʘʟʘʣʠ ʚʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪ ʚ ʦʪʢʘʪʢʝ ï 29,13 

ʩʝʢ. ʍʫʜʰʝʡ ʨʝʟʫʣʴʪʘʪ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʣʳʞʝʨʦʣʣʝʨʦʚ Swenor R2 Equip ʙʝʟ 

spacer SNS Wedge ï 29,53 ʩʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʘʚʢʠ spacer SNS Wedge ʧʨʠ 

ʩʧʫʩʢʝ ʚ ʩʨʝʜʥʝʡ ʩʪʦʡʢʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʪʝʤ ʞʝ ʣʳʞʝʨʦʣʣʝʨʘʤ, ʥʦ ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʤ spacer SNS Wedge. 
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Ski way Flash wedge 5 2,09 2,07 1,85 

7 
6,5 

6 
5,5 

5 
4,5 

4 
3,5 

3 
2,5 

2 
1,5 

1 
 

 
 

 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʧʫʩʢʘ ʧʦ ʦʪʨʝʟʢʘʤ (10Ĭ10ʤ=100 

ʤ.) ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ Ski Way Flash 

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʣʳʞʝʨʦʣʣʝʨʦʚ, 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʩʘ ʩʧʦʨʪʩʤʝʥʘ (ʜʘʚʣʝʥʠʷ) ʥʘ 

ʧʝʨʝʜʥʠʝ ʠ ʟʘʜʥʠʝ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤ ʣʳʞʝʨʦʣʣʝʨʦʚ ʚ ʪʨʝʭ ʩʪʘʪʠʯʝʩʢʠʭ ʩʪʦʡʢʘʭ 

ʩʧʦʨʪʩʤʝʥʘ: 

ʧʝʨʚʘʷ ï çʩʪʦʡʢʘ ʣʳʞʥʠʢʘè ʠʣʠ ʩʪʘʥʜʘʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʚʪʦʨʘʷ ʩʪʦʡʢʘ ï 

çʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʪʝʣʘ ʥʘʟʘʜè, ʪʨʝʪʴʷ ʩʪʦʡʢʘ ï çʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʪʝʣʘ ʚʧʝʨʝʜè. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʩʘ (ʢʛ) ʩʧʦʨʪʩʤʝʥʘ ʥʘ ʟʘʜʥʶʶ ʠ ʧʝʨʝʜʥʶʶ ʯʘʩʪʠ 

ʧʣʘʪʬʦʨʤ ʣʳʞʝʨʦʣʣʝʨʦʚ 
 

 

ʄʦʜʝʣʴ 

ʣ/ʨʦʣʣʝ 

ʨ 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ 

ʉʤʝʱʝʥʠʝ ʥʘʟʘʜ 

ʎʊʊ 

ʉʤʝʱʝʥʠʝ ʚʧʝʨʝʜ 

ʎʊʊ 

ɿʘʜʥʷʷ 

ʯʘʩʪʴ 

ʇʝʨʝʜʥʷʷ 

ʯʘʩʪʴ 
Ɇ, ʢʛ ɿʘʜʥʷʷ 

ʯʘʩʪʴ 

ʇʝʨʝʜʥʷʷ 

ʯʘʩʪʴ 
Ɇ, ʢʛ ɿʘʜʥʷʷ 

ʯʘʩʪʴ 

ʇʝʨʝʜʥʷʷ 

ʯʘʩʪʴ 
Ɇ, ʢʛ 

Swenor 54 31,8 85,8 62,6 22,8 85,4 52,8 33,3 86,1 

Swenor 

wedge 

58,9 29,1 88,0 65,6 20,4 86,0 50,2 36 86,2 

Ski way 57,3 35 92,3 61,7 20,9 82,6 55,6 32,4 88,0 

Ski way 

wedge 

56,9 28,1 85,0 64,6 19,9 84,5 48,3 36,9 85,2 

ɺʝʩ/ʨʦʩʪ ʩʧʦʨʪʩʤʝʥʘ ʚ ʵʢʠʧʠʨʦʚʢʝ ï 86,8 ʢʛ / 190,5 ʩʤ 

 

ʅʘʠʣʫʯʰʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʴʰʝʡ ʩʫʤʤʝ 

ʚʝʩʘ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʪʨʝʭ ʩʪʘʪʠʯʝʩʢʠʭ ʩʪʦʡʢʘʭ: Ski way wedge ï 254,7 ʢʛ; 

Swenor ï 257,3 ʢʛ; Swenor wedge ï 260,2 ʢʛ; Ski way ï 262,9 Ñ 17,1 ʢʛ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʘʚʣʝʥʠʷ ʚʝʩʘ ʥʘ ʦʧʦʨʫ 

(ʩʫʤʤʘ ʚʝʩʘ ʩʧʦʨʪʩʤʝʥʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʚ ʪʨʝʭ ʩʪʘʪʠʯʝʩʢʠʭ ʩʪʦʡʢʘʭ ʥʘ 

ʣʳʞʝʨʦʣʣʝʨʘʭ ʩ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʱʘʜʴʶ ʦʧʦʨʳ) ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

y = 6,7881x-0,672 

RĮ = 0,9249 

T9 

(90- 

100) 

T8 

(80- 

90) 

T7 

(70- 

80) 

T6 

(60- 

70) 

T5 

(50- 

60) 

T4 

(40- 

50) 

T3 

(30- 

40) 

T2 

(20- 

30) 

T1 

(10- 

20) 

T0 (0- 

10) 

y = 6,994x-0,662 

RĮ = 0,9308 

1,92 1,6 1,52 2,13 2,1 2,2 2,46 2,99 5,27 7,16 Ski way 

1,51 1,5 1,93 2,28 2,8 7,22 

ʚ
ʨ
ʝ
ʤ
ʷ
 
ʧ
ʨ
ʦ
ʭ
ʦ
ʞ
ʜ
ʝ
ʥ
ʠ
ʷ
 
ʦ
ʪ
ʨ
ʝ
ʟ
ʢ
ʦ
ʚ
,
 
ʩ
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ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʧʦʨʪʩʤʝʥʘ ʚ ʛʦʥʢʝ ʚʚʠʜʫ ʫʤʝʥʴʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ ʢʘʯʝʥʠʷ. ʊʨʝʥʠʝ ʢʘʯʝʥʠʷ ï ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʜʰʠʧʥʠʢʠ [2]. ʉʦʛʣʘʩʥʦ ʨʘʙʦʪʝ 

ʆʥʠʱʝʥʢʦ ʆ. ɻ. ʠ ʜʨ. ʪʨʝʥʠʝ ʢʘʯʝʥʠʷ ï ʵʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ, 

ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʧʝʨʝʢʘʪʳʚʘʥʠʠ ʪʝʣ ʜʨʫʛ ʧʦ ʜʨʫʛʫ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʣʳʞʝʨʦʣʣʝʨʳ ʩ ʚʳʛʥʫʪʦʡ ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʪʬʦʨʤʳ ʠ ʚʩʪʘʚʢʦʡ spacer SNS Wedge 

ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʚʳʙʦʨʝ ʣʳʞʝʨʦʣʣʝʨʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʣʳʞʝʨʦʣʣʝʨʥʳʭ ʛʦʥʢʘʭ ʚʩʪʘʚʢʘ spacer SNS Wedge 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʛʦʥʢʘʭ ʥʘ ʪʨʘʩʩʘʭ ʩ ʩʠʣʴʥʦʧʝʨʝʩʝʯʝʥʥʳʤ 

ʨʝʣʴʝʬʦʤ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʢʦ- 

ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʩʧʦʨʪʩʤʝʥʘ ʠ ʩʪʨʝʤʣʝʥʠʷ ʧʨʦʡʪʠ ʚʩʶ ʜʠʩʪʘʥʮʠʶ ʙʝʟ 

ʟʘʤʝʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ. 

ʂʦʥʩʪʨʫʢʮʠʷ SNS Wedge ʠ ʣʳʞʝʨʦʣʣʝʨʦʚ ʩ ʚʳʛʥʫʪʦʡ ʛʝʦʤʝʪʨʠʝʡ ʙʫʜʝʪ 

ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʪʴ ʪʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ spacer SNS Wedge ʥʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʫʯʘʩʪʥʠʢʦʚ ʪʨʝʪʴʝʛʦ ʕʂʄ 2018 ʛʦʜʘ ʧʦ ʣʳʞʝʨʦʣʣʝʨʘʤ ʚ ʛ. ʍʘʥʪʳ ï ʄʘʥʩʠʡʩʢʝ 

ʚ ʨʘʟʣʠʯʥʳʭ ʣʳʞʝʨʦʣʣʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ (ʪʘʙʣʠʮʘ 3) ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 3  ʚʣʠʷʥʠʝ spacer SNS Wedge ʥʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʩ ʫʯʝʪʦʤ ʚʠʜʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ɼʠʩʮʠʧʣʠʥʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʛʦʥʢʘ 

(16 ʢʤ., ʢʦʥʴʢʦʚʳʡ ʩʪʠʣʴ, ʩʠʣʴʥʦʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ) 

ɿʘʥ̫ʪʦʝ ʤʝʩʪʦ 1-5 6-10 11-15 16-20 Ɇ 

ɺʳʛʥʫʪʘʷ + wedge 3 3 0 0 6 

ɺʳʛʥʫʪʘʷ 0 2 3 1 6 

ʇʨʷʤʘʷ + wedge 0 0 0 0 0 

ʇʨʷʤʘʷ 2 1 3 2 8 

 ʉʧʨʠʥʪ 
(200ʤ., ʢʦʥʴʢʦʚʳʡ ʩʪʠʣʴ, ʩʣʘʙʦʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ) 

ɺʳʛʥʫʪʘʷ + wedge 0 0 0 1 1 

ɺʳʛʥʫʪʘʷ 0 1 2 1 4 

ʇʨʷʤʘʷ + wedge 0 0 0 0 0 

ʇʨʷʤʘʷ 5 4 3 1 13 

 ʄʘʩʩʪʘʨʪ 
(20 ʢʤ., ʢʦʥʴʢʦʚʳʡ ʩʪʠʣʴ, ʩʣʘʙʦʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ) 

ɺʳʛʥʫʪʘʷ + wedge 0 0 0 0 0 

ɺʳʛʥʫʪʘʷ 1 3 1 1 6 

ʇʨʷʤʘʷ + wedge 0 0 0 0 0 

ʇʨʷʤʘʷ 4 2 4 4 14 

 

Spacer SNS Wedgʝ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʛʦʥʢʘʭ, ʪʨʘʩʩʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʨʝʣʴʝʬ ʦʪ ʩʨʝʜʥʝʧʝʨʝʩʝʯʝʥʥʦʛʦ ʜʦ 

ʩʠʣʴʥʦʧʝʨʝʩʝʯʝʥʥʦʛʦ. 

ɺ ʩʧʨʠʥʪʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʷʤʘʷ ʛʝʦʤʝʪʨʠʷ 

ʣʳʞʝʨʦʣʣʝʨʦʚ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʩʪʘʚʢʠ ʧʦʜ ʢʨʝʧʣʝʥʠʝ ʚ ʚʠʜʝ ʢʣʠʥʘ (wedge) 

ɺ ʤʘʩʩʪʘʨʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤ ʚʳʛʥʫʪʦʡ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʷʤʦʡ ʛʝʦʤʝʪʨʠʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ spacer SNS Wedge. 
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ɺʳʚʦʜʳ 

1.ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʣʳʞʝʨʦʣʣʝʨʦʚ ʥʘ ʩʧʫʩʢʝ 100 ʤ. ʩ ʢʨʫʪʠʟʥʦʡ 

ʩʢʣʦʥʘ 12%, ʦʙʦʨʫʜʦʚʘʥʥʳʭ spacer SNS Wedge, ʠ ʣʳʞʝʨʦʣʣʝʨʦʚ ʙʝʟ spacer SNS 

Wedge ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: Ski Way Flash SNS Wedge ï 28,25 Ñ 

1,84 ʩ.; Swenor R2 Equip SNS Wedge ï 29,13 Ñ 1,83 c.; Ski Way Flash ï 29,35 Ñ 

1,73 ʩ.; Swenor R2 Equip ï 29,53 Ñ 1,83 ʩ. 

2.ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʚʝʩʘ ʩʧʦʨʪʩʤʝʥʘ (ʜʘʚʣʝʥʠʷ) ʥʘ ʧʝʨʝʜʥʠʝ ʠ 

ʟʘʜʥʠʝ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤ ʠʩʩʣʝʜʫʝʤʳʭ ʣʳʞʝʨʦʣʣʝʨʦʚ ʚ ʪʨʝʭ ʩʪʘʪʠʯʝʩʢʠʭ ʩʪʦʡʢʘʭ 

ʩʧʦʨʪʩʤʝʥʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʛʦʥʢʘʭ ʥʘ ʣʳʞʝʨʦʣʣʝʨʘʭ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: Ski way wedge ï 254,7 ʢʛ; Swenor ï 257,3 ʢʛ; Swenor 

wedge ï 260,2 ʢʛ; Ski way ï 262,9 ʢʛ. 

3.ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʛʦʥʦʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʣʳʞʝʨʦʣʣʝʨʥʳʭ ʧʣʘʪʬʦʨʤ ʩ 

ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ spacer SNS Wedge ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʳʙʦʨʘ 

ʣʳʞʝʨʦʣʣʝʨʦʚ ʩ ʥʘʠʚʳʩʰʠʤʠ ʪʝʩʪʦʚʳʤʠ ʩʢʦʨʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʦ 

ʪʘʢʞʝ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʠʢʠ ʠ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʙʦʨʴʙʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʣʳʞʝʨʦʣʣʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʣʴʝʬʘ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʪʨʘʩʩ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʩʧʦʨʪʩʤʝʥʦʚ. 
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Abstract. The relevance of present investigation is caused by necessity of search and 

realization of cross ï country skierôs equipment innovative elements, which have an influence on 

racing result. The investigation is devoted to evaluation of efficiency of spacer SNS wedge ï an 

additional insert under skis binding, which is having wedge form (pic.1) on roller skis with different 

geometry of platforms. 

Keywords: innovative elements of sport equipment, geometry of roller skis platforms, spacer 

SNS wedge ï an additional insert under skis binding, high-qualified cross ï country athletes, 

competitive activity. 
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ɺʈɽʄʗ ʈɽɸʂʎʀʀ ʀ ʇʆɼɻʆʊʆɺʀʊɽʃʔʅʓʍ ɼɺʀɾɽʅʀʁ ʇʈʀ 

ʉʊɸʈʊɽ ʅɸ ɼʀʉʊɸʅʎʀʗʍ ɺʆʃʔʅʆɻʆ ʉʊʀʃʗ ʋ 

ɺʓʉʆʂʆʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʍ ʇʃʆɺʎʆɺ 

 

ɹʦʛʜʘʰʢʠʥ ɸ.ɽ., ʄʦʨʦʟʦʚ ʉ.ʅ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ 

ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ. ʆʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ, 

ʚʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ 

ʫʨʦʚʝʥʴ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ 

ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʫ ʤʫʞʯʠʥ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 

ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ . 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʝʤʷ ʨʝʘʢʮʠʠ, ʤʫʞʯʠʥʳ, ʜʚʠʞʝʥʠʷ ʧʨʠ ʩʪʘʨʪʝ, 

ʚʦʣʴʥʳʡ ʩʪʠʣʴ, ʦʮʝʥʠʚʘʥʠʝ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʣʦʚʮʦʚ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ. 

ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
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1. ʆʧʨʝʜʝʣʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʣʦʚʮʦʚ ʥʘ 

ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʫ ʤʫʞʯʠʥ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʫ ʤʫʞʯʠʥ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ 

ʩʪʠʣʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʟʘʜʘʯ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ 

2. ʕʣʝʢʪʨʦʥʥʦʝ ʭʨʦʥʦʤʝʪʨʠʨʦʚʘʥʠʝ 

3. ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 
ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 480 ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 50, 100, 

200, 400 ʠ 150 ʤʝʪʨʦʚ ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ ʫ ʤʫʞʯʠʥ. ɺʩʝ ʜʘʥʥʳʝ ʙʳʣʠ ʚʟʷʪʳ ʩ 

ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ ʯʝʤʧʠʦʥʘʪʦʚ ʤʠʨʘ ʠ ɽʚʨʦʧʳ 2016-2018 ʛʦʜʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ 

ʚʨʝʤʝʥʠ ʚ ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ ʟʘʧʣʳʚʘʭ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 

ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ ʚ ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ ʟʘʧʣʳʚʘʭ. 

ʊʘʙʣʠʮʘ 1 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʝʪʝʨʤʠʥʘʮʠʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 

ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ ʚ ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ ʟʘʧʣʳʚʘʭ 
ʇʦʢʘʟʘʪʝʣʠ ʉʧʨʠʥʪʝʨʩʢʠʝ 

ʜʠʩʪʘʥʮʠʠ 
ʉʪʘʡʝʨʩʢʠʝ ʜʠʩʪʘʥʮʠʠ 

  

ʤ 
50  

0ʤ 
10  

0ʤ 
20 400ʤ 1500ʤ 

1. ʉʫʤʤʘʨʥʦʝ  +  +  + +825 +816 

ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʠ 796  820  862    

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ         

ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ         

2. ʂʦʵʬʬʠʮʠʝʥʪʳ  63  67  74 68,1 66,64 

ʜʝʪʝʨʤʠʥʘʮʠʠ (%) ,45  ,37  ,28    

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʫʤʥʦʞʝʥʳ 1000 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʜʘʥʥʳʭ ʥʘ ʩʧʨʠʥʪʝʨʩʢʠʭ 

ʜʠʩʪʘʥʮʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʚ ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ 

ʟʘʧʣʳʚʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ + 0,796 ʥʘ ʜʠʩʪʘʥʮʠʠ 50ʤ ʜʦ +0,862 ʥʘ ʜʠʩʪʘʥʮʠʠ 200ʤ. 

ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʩʠʣʴʥʫʶ ʧʦ ʚʝʣʠʯʠʥʝ 

ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ʅʘ ʩʪʘʡʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ 

ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʚ ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ 

ʬʠʥʘʣʴʥʳʭ ʟʘʧʣʳʚʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ + 0,825 ʥʘ ʜʠʩʪʘʥʮʠʠ 400ʤ ʜʦ +0,816 ʥʘ 

ʜʠʩʪʘʥʮʠʠ 1500ʤ. ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʦʧʨʝʜʝʣʷʶʪ 

ʩʠʣʴʥʫʶ ʧʦ ʚʝʣʠʯʠʥʝ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʚ ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ 

ʟʘʧʣʳʚʘʭ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ (%). 

ʅʘ ʩʧʨʠʥʪʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚ 

ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ ʟʘʧʣʳʚʘʭ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 63,45 % ʥʘ ʜʠʩʪʘʥʮʠʠ 

50ʤ ʜʦ 74,28 % ʥʘ ʜʠʩʪʘʥʮʠʠ 200ʤ. ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʦʨʨʝʣʷʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʩʠʣʴʥʫʶ ʧʦ ʚʝʣʠʯʠʥʝ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʅʘ ʩʪʘʡʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ ʤʝʞʜʫ ʚ 

ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ ʬʠʥʘʣʴʥʳʭ ʟʘʧʣʳʚʘʭ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 68,1% ʥʘ ʜʠʩʪʘʥʮʠʠ 400ʤ 

ʜʦ 66,64% ʥʘ ʜʠʩʪʘʥʮʠʠ 1500ʤ. ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ 

ʦʧʨʝʜʝʣʷʶʪ ʩʠʣʴʥʫʶ ʧʦ ʚʝʣʠʯʠʥʝ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʩʧʨʠʥʪʝʨʩʢʠʭ ʠ ʩʪʘʡʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ 

ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʩʧʨʠʥʪʝʨʩʢʠʭ ʠ ʩʪʘʡʝʨʩʢʠʭ 

ʜʠʩʪʘʥʮʠʷʭ. ɼʣʷ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʚ ʠʪʦʛʦʚʳʡ ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ 

ʜʠʩʪʘʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʧʦʨʪʠʚʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ 

ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ ʠ ʠʭ ʧʨʦʮʝʥʪʥʳʡ ʚʢʣʘʜ ʚ ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ ʠ ʠʭ 

ʧʨʦʮʝʥʪʥʳʡ ʚʢʣʘʜ ʚ ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ 
ʇʦʢʘʟʘʪʝʣʠ ʉʧʨʠʥʪʝʨʩʢʠʝ ʜʠʩʪʘʥʮʠʠ ʉʪʘʡʝʨʩʢʠʝ ʜʠʩʪʘʥʮʠʠ 

 50ʤ 100 
ʤ 

200 
ʤ 

400ʤ 1500ʤ 

1. ʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ 

ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ 

ʩʪʘʨʪʝ 

0,655Ñ0,039 0,671Ñ0,037 0,683 0,714Ñ0,463 0,741Ñ0,398 

2.ɺʢʣʘʜ ʚʨʝʤʝʥʠ 
ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ 

ʩʪʘʨʪʝ  ʚ 

ʩʧʦʨʪʠʚʥʳʡ 
ʨʝʟʫʣʴʪʘʪ (%) 

3,00Ñ0,016 1,40Ñ0,079 0,67Ñ0,041 0,32Ñ0,021 0,08Ñ0,005 

3.ʂʦʵʬʬʠʮʠʝʥʪʳ 
ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

+0,236 +0,122 +0,149 +0,045 +0,177 
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ʚʨʝʤʝʥʝʤ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ 

ʩʪʘʨʪʝ ʠ 

ʩʧʦʨʪʠʚʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ 

     

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 2 ʜʘʥʥʳʭ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ 

ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʩʧʨʠʥʪʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ 

50,100 ʠ 200ʤ (0,655; 0,671 ʠ 0,683 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʙʦʣʝʝ ʥʠʟʢʠʝ ʯʝʤ ʥʘ 

ʩʪʘʡʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ 400 ï 1500ʤ (0,714 ʠ 0,741 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʕʪʦ ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʧʣʦʚʮʳ ʩʧʨʠʥʪʝʨʳ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʷʚʣʝʥʠʷ 

ʙʳʩʪʨʦʪʳ, ʯʝʤ ʩʪʘʡʝʨʳ. 

ɺʢʣʘʜ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʚ 

ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʢʘʟʘʣʩʷ ʚʳʰʝ ʚ ʩʧʨʠʥʪʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ 50, 100 ʠ 200ʤ 

(3,00; 1,40; ʠ 0,67 ʧʨʦʮʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʝʤ ʚ ʩʪʘʡʝʨʩʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ 

400 ʠ 1500ʤ (0,32 ʠ 0,08 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʆʮʝʥʠʚʘʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʥʘ 

ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ. ɼʣʷ ʦʮʝʥʢʠ ʦʪ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʠʩʪʘʥʮʠʠ (ʪʘʙʣ.2) 

ʚʳʯʠʪʘʝʪʩʷ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ 

ʜʠʩʪʘʥʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʣʦʚʮʘ, ʘ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʝʣʠʪʩʷ ʥʘ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʪʘʙʣ.2). 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʡ 

ʛʨʘʜʘʮʠʠ ʦʮʝʥʦʢ (ʄʦʨʦʟʦʚ ʉ.ʅ., 1983, 1996): 

Å ʆʪ +1,65 ʠ ʙʦʣʝʝ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

Å ʆʪ +0,67 ʜʦ +1,65 ï ʫʨʦʚʝʥʴ ʚʳʰʝ ʩʨʝʜʥʝʛʦ 

Å ʆʪ -0,67 ʜʦ + 0,67 ï ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

Å ʆʪ ï 0,67 ʜʦ -1,65 ï ʫʨʦʚʝʥʴ ʥʠʞʝ ʩʨʝʜʥʝʛʦ 
Å ʆʪ ï 1,65 ʠ ʤʝʥʝʝ ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ɺʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

1. ʅʘʜʝʞʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ ʚ ʧʦʣʫʬʠʥʘʣʴʥʳʭ ʠ 

ʬʠʥʘʣʴʥʳʭ ʟʘʧʣʳʚʘʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʧʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ (ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 0, 796 ï 0,862). 

2. ʉʪʘʙʠʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ ʩʦʩʪʘʚʣʷʝʪ 63,45 - 74,28 

ʧʨʦʮʝʥʪʦʚ. 

3. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʧʨʠ ʩʪʘʨʪʝ ʥʘ ʩʧʨʠʥʪʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ, ʯʝʤ ʥʘ ʩʪʘʡʝʨʩʢʠʭ, ʘ 

ʚʢʣʘʜ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚ ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʩʧʨʠʥʪʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ - 

ʙʦʣʴʰʝ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʷ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʩʪʘʨʪʝ ʫ ʤʫʞʯʠʥ ʥʘ ʩʧʨʠʥʪʝʨʩʢʠʭ ʠ 

ʩʪʘʡʝʨʩʢʠʭ ʜʠʩʪʘʥʮʠʷʭ ʚʦʣʴʥʦʛʦ ʩʪʠʣʷ. 



26  

ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʦʨʦʟʦʚ ʉ.ʅ. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʣʦʚʮʦʚ- 

ʩʧʨʠʥʪʝʨʦʚ ʠ ʩʪʘʡʝʨʦʚ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʥʠʨʦʚʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʠ ʩʪʫʜʝʥʪʦʚ ʠʥʩʪʠʪʫʪʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʄ.: ʈʀʆ 

ɻʎʆʃʀʌʂ, 1983. - 66 ʩ. 
 

ɹʦʛʜʘʰʢʠʥ ɸʣʝʢʩʘʥʜʨ ɽʛʦʨʦʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ, ʤʦʣʦʜʝʞʠ ʠʪʫʨʠʟʤʘ (ɻʎʆʃʀʌʂ) 105122, 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ,ʉʠʨʝʥʝʚʳʡ ʙʫʣʴʚʘʨ, ʜʦʤ 4 

 

ʄʦʨʦʟʦʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʈʦʩʩʠʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ, ʤʦʣʦʜʝʞʠ ʠ ʪʫʨʠʟʤʘ, 

(ɻʎʆʃʀʌʂ), 105122, ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ, ʉʠʨʝʥʝʚʳʡ ʙʫʣʴʚʘʨ, ʜʦʤ 4 

 

REACTION TIME AND PREPARATORY MOVEMENTS AT THE START AT 

FREESTYLE DISTANCES FOR HIGHLY QUALIFIED SWIMMERS 

 

Bogdashkin Alexander -2 nd year master's student, 

Morozov Sergey - associate Professor, Russia, Moscow, Russian state University of physical 

culture, sports, youth and candidate of pedagogical Sciences. 

 

Annotation. The article deals with the reaction time and preparatory movements at the start 

of highly qualified swimmers at freestyle distances. Determined parameters of reaction time and  

the preparatory movements at the start at distances of freestyle, the influence of the reaction time 

and the preparatory movements at the start of the level of athletic performance.. The system of 

evaluation of reaction time and preparatory movements at the start in men at freestyle distances is 

developed . 

Keywords: reaction time, men, movement at the start, freestyle, evaluation 
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ɺʃʀʗʅʀɽ ʇʈʀʄɽʅɽʅʀʗ ʕʃɽʄɽʅʊʆɺ ʁʆɻʀ ʅɸ ʇʆɼɻʆʊʆɺʂʋ 

ʇʃʆɺʎʆɺ-ʂʈʆʃʀʉʊʆɺ 

 

ɹʦʨʠʩʶʢ ɼ.ɺ., ʄʦʨʦʟʦʚ ʉ.ʅ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʧʦʨʪʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʣʦʚʮʦʚ, ʘ ʠʤʝʥʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʧʦʨʪʩʤʝʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʤʝʥʪʦʚ ʡʦʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʡʦʛʘ, ʧʣʦʚʮʳ-ʢʨʦʣʠʩʪʳ, ʩʧʦʨʪʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ. 

 

ʉʧʦʨʪʠʚʥʦʝ ʧʣʘʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ ʩʧʦʨʪʘ, ʦʪʣʠʯʘʶʱʠʤʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ, ʧʦʵʪʦʤʫ ʩʠʩʪʝʤʘ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʩʪʦʷʥʥʦ 
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ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ (1). ʇʦʠʩʢ ʩʨʝʜʩʪʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʚʮʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ 

ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʥʘʛʨʫʟʦʯʥʦʡ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʯʘʩʪʝʡ ʚ 

ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʩʥʠʞʘʝʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʧʦʚʳʰʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʘʚʤʘʪʠʟʤʘ (3). ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʡʦʛʠ ʷʚʣʷʝʪʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ 

ʩʨʝʜʩʪʚʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʦʨʪʩʤʝʥʦʚ (2, 4). 

ʇʨʦʮʝʩʩ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʛʨʫʟʢʝ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʣʦʚʮʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʪʝʤ ʩʘʤʳʤ 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʨʘʚʤʘʪʠʟʤ. 

ʎʝʣʴ     ʠʩʩʣʝʜʦʚʘʥʠʷ     - ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ-ʢʨʦʣʠʩʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʄʝʪʦʜʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ 20 ʧʣʦʚʮʦʚ-ʢʨʦʣʠʩʪʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʄʉ, ʄʉʄʂ). 

ʊʨʝʥʠʨʦʚʢʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʘʭ ʜʣʠʣʘʩʴ 6 ʤʝʩʷʮʝʚ ʧʦ 

ʦʜʠʥʘʢʦʚʦʡ ʧʨʦʛʨʘʤʤʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʩʣʝ ʢʘʞʜʦʛʦ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʟʘʥʷʪʠʷ ʚ ʪʝʯʝʥʠʠ 15 ʤʠʥʫʪ ʚʳʧʦʣʥʷʣʩʷ ʢʦʤʧʣʝʢʩ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʡʦʛʠ. 

ɼʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʯʘʩʪʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧ ʚʳʧʦʣʥʠʣʠ ʪʝʩʪʠʨʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ: ʦʧʨʦʩʳ ʧʦ ʫʨʦʚʥʶ ʩʠʪʫʘʪʠʚʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ ʉʧʠʣʙʝʨʛʘ-ʍʘʥʠʥʘ, ʦʮʝʥʢʘ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʧʦ ʚʠʟʫʘʣʴʥʦ- 

ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ, ʧʦʢʘʟʘʪʝʣʠ ʩʥʘ (ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ ʠ ʬʘʟʘ 

ʛʣʫʙʦʢʦʛʦ ʩʥʘ), ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʧʦʜʚʠʞʥʦʩʪʠ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ ʫʨʦʚʥʷ 

ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʣʘʚʘʥʠʠ. ʋ ʚʩʝʭ ʩʧʦʨʪʩʤʝʥʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʚʦʟʨʘʩʪ, 

ʦʩʥʦʚʥʳʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ, ʠʥʜʝʢʩ ʤʘʩʩʳ 

ʪʝʣʘ) ʠ ʫʨʦʚʝʥʴ ʩʧʦʨʪʠʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʦʯʢʘʤ ʌʀʅɸ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʠ ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʭ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʦʟʨʘʩʪʘ ʠ ʦʩʥʦʚʥʳʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ 
ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʦʟʨʘʩʪ 

ʧʣʦʚʮʦʚ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ (ʧ=10) 

x←Ñů 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
ʛʨʫʧʧʘ (ʧ=10) 

x←Ñů 

 

ʈʘʟʥʠʮʘ 
ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ 

ɺʦʟʨʘʩʪ (ʣʝʪ) 21,8Ñ2,5 21, 0Ñ1,5 +0,8 p > 0,05 

ɼʣʠʥʘ ʪʝʣʘ (ʩʤ) 178,5Ñ6,5 180,7Ñ9,4 -2,2 p > 0,05 

ʄʘʩʩʘ ʪʝʣʘ(ʢʛ) 69,7Ñ9,6 71,7Ñ12,0 -2,0 p > 0,05 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ 23,1Ñ1,5 21,8Ñ1,8 +1,3 p > 0,05 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʦʟʨʘʩʪʘ ʠ 

ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ. 
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ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʚʠʞʥʦʩʪʠ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʚʠʞʥʦʩʪʠ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ 

 
ʇʦʢʘʟʘʪʝʣʠ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ 

x←Ñů 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

x←Ñů 

 

ʈʘʟʥʠʮʘ 
(ʜʦʩʪʦʚʝʨʥʦʩʪʴ) 

1. ʋʨʦʚʝʥʴ 

ʩʠʪʫʘʪʠʚʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ (ʙʘʣʣʳ) 

 

45,5 Ñ 5,3 
 

43,7Ñ3,6 
+ 1,8 

(p> 0,05) 

2. ʋʨʦʚʝʥʴ 

ʧʦʜʚʠʞʥʦʩʪʠ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ 
(ʩʤ) 

 
5,2Ñ 9,7 

 
2,7Ñ13,8 

+ 2,5 

(p> 0,05) 

3. ɹʦʣʝʚʳʝ 

ʦʱʫʱʝʥʠʷ ʧʦ 

ʯʝʪʳʨʸʭʩʦʩʪʘʚʥʦʡ 

ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ 
ʰʢʘʣʝ (ʙʘʣʣʳ) 

 
 

2,7Ñ0,7 

 
 

2,6Ñ0,8 

 

+0,1 

(p> 0,05) 

4. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʬʘʟʳ ʛʣʫʙʦʢʦʛʦ ʩʥʘ (%) 

 

25,8Ñ1,7 

 

23,3Ñ2,6 

+2,5 

(p> 0,05) 

5. ʉʧʦʨʪʠʚʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ (ʦʯʢʠ 
ʌʀʅɸ) 

 

757,7Ñ 62,4 

 

738,4Ñ 54,6 
+19,3 

(p> 0,05) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʧʦʨʪʠʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʜʚʠʞʥʦʩʪʠ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʣʦʚʮʦʚ ï ʢʨʦʣʠʩʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʣʦʚʮʦʚ ï ʢʨʦʣʠʩʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 
ʇʦʢʘʟʘʪʝʣʠ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ 

x←Ñů 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

x←Ñů 

 

ʈʘʟʥʠʮʘ 

(ʜʦʩʪʦʚʝʨʥʦʩʪʴ) 
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1. ʋʨʦʚʝʥʴ 

ʩʠʪʫʘʪʠʚʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ (ʙʘʣʣʳ) 

 

38,9Ñ4,8 
 

43,1Ñ3,5 
- 4,2 

(p < 0,05) 

2. ʋʨʦʚʝʥʴ 
ʧʦʜʚʠʞʥʦʩʪʠ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ 

(ʩʤ) 

 
14,6Ñ10,0 

 
3,2Ñ13,9 

 

+ 11,4 

(p < 0,05) 

3. ɹʦʣʝʚʳʝ 

ʦʱʫʱʝʥʠʷ ʧʦ 

ʯʝʪʳʨʸʭʩʦʩʪʘʚʥʦʡ 

ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ 

ʰʢʘʣʝ (ʙʘʣʣʳ) 

 
 

0,5Ñ0,5 

 
 

2,0Ñ0,7 

 
-1,5 

(p < 0,05) 

4. ɼʣʠʪʝʣʴʥʦʩʪʴ 
ʬʘʟʳ ʛʣʫʙʦʢʦʛʦ ʩʥʘ (%) 

30,1Ñ1,9 23,6Ñ3,5 
+6,5 

(p < 0,05) 

5. ʉʧʦʨʪʠʚʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ (ʦʯʢʠ 

ʌʀʅɸ) 

 

822,7Ñ67,9 
 

740,5Ñ57,4 
+82,2 

(p < 0,05) 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʰʝʩʪʠʤʝʩʷʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʪʝʣʠ  

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʫʣʫʯʰʠʣʠʩʴ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʣʫʯʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʡʦʛʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʣʦʚʮʦʚ-ʢʨʦʣʠʩʪʦʚ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ: 

ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩ 45,5 ʙʘʣʣʦʚ ʧʦ ʦʧʨʦʩʥʠʢʫ ʉʧʠʣʙʝʨʛʘ- 

ʍʘʥʠʥʘ ʜʦ 38,9 ʙʘʣʣʦʚ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩ 43,7 ʜʦ 43,1 ʙʘʣʣʦʚ). ʉʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦʚʣʠʷʣʦ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ 

ʛʣʫʙʦʢʦʛʦ ʩʥʘ: ʩ 25,8% ʦʪ ʦʙʱʝʛʦ ʩʥʘ ʜʦ 30,1% (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩ 23,3% ʜʦ 

23,6%). ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʞʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʡʦʛʠ ʧʦʩʣʝ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʫʣʫʯʰʠʣʦ ʛʠʙʢʦʩʪʴ: ʩ 5,2 ʩʤ ʚ ʥʘʢʣʦʥʝ ʜʦ 14,6 ʩʤ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩ 2,7ʩʤ ʜʦ 3,2 ʩʤ). ɺʦʟʜʝʡʩʪʚʠʝ ʫʧʨʘʞʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʡʦʛʠ ʧʦʟʚʦʣʠʣʦ ʨʘʟʛʨʫʟʠʪʴ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʪʨʘʚʤʘʪʠʟʤʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʩ 2,7 ʙʘʣʣʦʚ 

ʧʦ ʯʝʪʳʨʸʭʩʦʩʪʘʚʥʦʡ ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ ʜʦ 0,5 ʙʘʣʣʦʚ (ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ ʩ 2,6 ʙʘʣʣʦʚ ʜʦ 2,0 ʙʘʣʣʦʚ). ʉʧʦʨʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ ʧʦʢʘʟʘʣʠ ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʠʨʦʩʪ ʩ 757,7 ʦʯʢʦʚ ʌʀʅɸ ʜʦ 822,7 ʦʯʢʦʚ, ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩ 738,4 ʦʯʢʦʚ ʜʦ 740,5 ʦʯʢʦʚ. 

 

ɺʳʚʦʜʳ: 

1. ʇʨʠʤʝʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʡʦʛʠ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʧʣʦʚʮʦʚ-ʢʨʦʣʠʩʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʫʨʦʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, 

ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ, ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʧʦ ʯʝʪʳʨʸʭʩʦʩʪʘʚʥʦʡ 

ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ ʛʣʫʙʦʢʦʛʦ ʩʥʘ 

2. ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʡʦʛʠ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʩʧʦʨʪʩʤʝʥʦʚ-ʢʨʦʣʠʩʪʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʜʦʩʪʦʚʝʨʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʧʨʠʨʦʩʪʝ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ. 
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ʉʈʆʏʅʓʁ ʕʌʌɽʂʊ ʆɿɼʆʈʆɺʀʊɽʃʔʅʆʁ ʊʈɽʅʀʈʆɺʂʀ çʍɸʊʍɸ- 

ʁʆɻɸè ʉ ɾɽʅʑʀʅɸʄʀ ʉʈɽɼʅɽɻʆ ɺʆɿʈɸʉʊɸ 

 

ɹʳʢʦʚʘ ʇ.ɼ., ʈʦʩʪʦʚʮʝʚʘ ʄ.ʖ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʨʘʟʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʧʨʦʛʨʘʤʤ ʡʦʛʠ ʧʦ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ ʦʨʛʘʥʠʟʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. Xʘʪʭʘ-ʡʦʛʘ, ʛʠʤʥʘʩʪʠʢʘ, ʢʘʨʘʥʘ-ʢʨʘʤʘ, ʡʦʛʘ, 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʧʫʣʷʨʥʦʩʪʴ ʡʦʛʠ ʥʘ ʟʘʧʘʜʝ ʠ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʨʘʩʪʸʪ, ʧʦʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʟʜʘʥʠʷ, ʢʦʥʬʝʨʝʥʮʠʠ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʍʘʪʭʘ-ʡʦʛʝ ʠ ʝʸ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʡʦʛʠ ʥʫʞʜʘʶʪʩʷ 

ʚ ʩʦʟʜʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʘʜʝʢʚʘʪʥʳʭ ʟʘʥʷʪʠʡ [1, 3, 5, 6]. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1) ʀʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʷʜʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʚʫʭ 

ʧʨʦʛʨʘʤʤʘʭ ʨʘʟʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʠʪʥʝʩ ʍʘʪʭʘ-ʡʦʛʠ: ʩʪʘʪʠʯʝʩʢʦʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ 

2) ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʫʭ ʨʘʟʥʳʭ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʛʨʘʤʤ ʡʦʛʠ 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʨʝʘʢʮʠʡ ʙʫʜʝʪ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. 

1) ʉʪʘʪʠʯʝʩʢʘʷ ʡʦʛʘ: ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʳʡ 
ʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʝʥ, ʩ ʬʠʢʩʘʮʠʝʡ ʘʩʘʥ. 

2) ɼʠʥʘʤʠʯʝʩʢʘʷ ʡʦʛʘ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʣʩʷ, ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ, ʦʜʥʘ ʘʩʘʥʘ 

ʧʝʨʝʭʦʜʠʪ ʚ ʜʨʫʛʫʶ. ʕʪʦʪ ʪʠʧ ʟʘʥʷʪʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʞʝ ʠ ʤʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ, ʦʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʩʪʠʣʷ ʭʘʪʭʘ-ʡʦʛʠ çʂʘʨʘʥʘ-ʢʨʘʤʘè, 
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ʦʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʠʤʸʥʥʳʝ 

ʘʩʩʠʤʝʪʨʠʯʥʳʝ ʜʚʠʞʝʥʠʷ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʤʝʥʪʳ ʠʥʜʠʡʩʢʦʛʦ ʪʘʥʮʘ ʠ 

ʵʣʝʤʝʥʪʦʚ ʝʜʠʥʦʙʦʨʩʪʚ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʈɻʋʌʂʉʄʠʊ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ñʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʚʨʝʤʝʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʯʝʣʦʚʝʢʘò [4]. ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʩʦʙʨʘʥ ʢʦʤʧʣʝʢʩ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʩʠʭʦʤʦʪʦʨʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʣʦʚʢʦʩʪʠ (ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ). ʇʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʩʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʠʩʘʥʠʷ ʤʝʪʦʜʠʢ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʠʥʫʪʳ (ʀʄ) (ʅ.ʀ. ʄʦʠʩʝʝʚʘ ʩ ʩʦʘʚʪ., 

1985), ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʪʝʧʧʠʥʛ-ʪʝʩʪ) (ɽ.ʇ. ʀʣʴʠʥ, 1987), ʧʨʦʮʝʩʩʦʚ 

ʚʦʩʧʨʠʷʪʠʷ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʦʮʝʥʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʟʘʧʦʣʥʝʥʥʦʛʦ ʩʚʝʪʦʚʳʤ 

ʠ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʦʤ, ʦʮʝʥʢʘ ʠ ʦʪʤʝʨʠʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʦʪʨʝʟʢʦʚ, ʦʮʝʥʢʘ 

ʚʝʣʠʯʠʥʳ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʫʛʣʦʚ ʚ ʛʨʘʜʫʩʘʭ, ʫʟʥʘʚʘʥʠʝ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʫʛʣʦʚ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʦʛʦ ʫʛʣʘ ʚʨʘʱʝʥʠʷ) (ʖ.ɺ. ʂʦʨʷʛʠʥʘ 2001-2003; ʉ.ɺ. ʅʦʧʠʥ, 

ʖ.ɺ. ʂʦʨʷʛʠʥʘ, 2003). 

ɻʨʫʧʧʘ ʠʩʧʳʪʫʝʤʳʭ ʩʦʩʪʘʚʣʷʣʠ ʞʝʥʱʠʥʳ ʧʝʨʚʦʛʦ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦ 

ʵʪʦʛʦ ʥʝ ʟʘʥʠʤʘʚʰʠʝʩʷ ʡʦʛʦʡ. ɼʣʷ ʛʨʫʧʧʳ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 2ʘ 

ʨʘʟʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʟʘʥʷʪʠʷ ʧʦ ʍʘʪʭʘ-ʡʦʛʝ, ʦʙʘ ʟʘʥʷʪʠʷ ʩʦʩʪʘʚʣʷʣʠ ʧʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ 60 ʤʠʥʫʪ. 

ʀʩʧʳʪʫʝʤʳʝ ʧʨʦʭʦʜʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʝ ñʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʚʨʝʤʝʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʯʝʣʦʚʝʢʘò ʜʦ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʥʷʪʠʷ, 

ʯʪʦʙʳ ʦʪʩʣʝʜʠʪʴ ʩʨʦʯʥʳʡ ʵʬʬʝʢʪ ʪʨʝʥʠʨʦʚʢʠ. ɺ ʧʨʦʛʨʘʤʤʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʝʩʪʳ: 

Å ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʩʚʝʪ (ʩ.) 
Å ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢ (ʩ.) 

Å ʈɼʆ (ʩ.) (ʨʝʘʢʮʠʷ ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ) 

Å ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ (ʩ.) 

Å ʊʝʧʧʠʥʛ ʪʝʩʪ 

Å ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʠʥʫʪʘ (ʩ.) 
Å ʆʮʝʥʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

Å ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

Å ʆʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʦʪʨʝʟʢʦʚ 
Å ʆʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʫʛʣʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʡ ʩʝʥʩʦʤʦʪʦʨʥʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢ ʨʫʢʦʡ ï ʵʪʦ ʵʣʝʤʝʥʪʘʨʥʘʷ ʨʝʘʢʮʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʘʨʥʫʶ ʙʳʩʪʨʦʪʫ ʥʝʨʚʥʦ- 

ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʢʦʨʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʤʳʰʮ, ʢʦʩʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʣʘʙʠʣʴʥʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʩʪʝʧʝʥʴʶ ʙʳʩʪʨʦʪʳ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʧʦʢʘʟʘʪʝʣʝʤ ʯʝʛʦ ʩʣʫʞʠʪ ʯʘʩʪʦʪʘ, ʩ ʢʦʪʦʨʦʡ 
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ʥʝʨʚʥʘʷ ʪʢʘʥʴ ʤʦʞʝʪ ʚʦʟʙʫʞʜʘʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʠʪʤʠʯʝʩʢʠʭ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ). 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ: 

ʇʨʦʛʨʘʤʤʘ ˉ1: +3.8% 

ʇʨʦʛʨʘʤʤʘ ˉ2: +6.5% 

 

ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ. ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʨʠʘʥʪʦʚ ʩʣʦʞʥʦʡ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʨʝʘʢʮʠʠ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʠʛʥʘʣ (ʥʘ ʦʜʠʥ ʩʠʛʥʘʣ ʥʘʜʦ ʨʝʘʛʠʨʦʚʘʪʴ, ʘ ʥʘ ʜʨʫʛʦʡ ʥʝʪ). 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ çʮʝʥʪʨʘʣʴʥʦʡ 

ʟʘʜʝʨʞʢʠè, ʪʦ ʝʩʪʴ ʚʨʝʤʝʥʠ, ʫʭʦʜʷʱʝʛʦ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʩʠʛʥʘʣʘ, ʥʘ 

ʧʨʠʧʦʤʠʥʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʠʤʝʥʥʦ ʩʣʝʜʫʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʩʠʛʥʘʣ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʠʙʦʣʝʝ ʚʘʞʝʥ ʚ ʩʧʦʨʪʠʚʥʳʭ ʠʛʨʘʭ ʠ ʝʜʠʥʦʙʦʨʩʪʚʘʭ, ʪʘʢ 

ʢʘʢ ʩʣʦʞʥʦʩʪʴ ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦʟʤʦʞʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʦʙʩʪʘʥʦʚʢʠ. 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ: 

ʇʨʦʛʨʘʤʤʘ ˉ1: +12.5% 

ʇʨʦʛʨʘʤʤʘ ˉ2: +5.6% 
ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʠʥʫʪʘ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʝʥ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ: 

ʇʨʦʛʨʘʤʤʘ ˉ1: +6.9% 

ʇʨʦʛʨʘʤʤʘ ˉ2: -22.5% 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʚʠʜ ʥʘʛʨʫʟʢʠ ʫʭʫʜʰʠʣ ʨʝʟʫʣʴʪʘʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʪʦʤʣʝʥʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʷʞʝʥʠʀ ʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʛʨʫʟʢʝ, ʧʦʚʳʰʝʥʠʠ ʪʨʝʚʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʯʨʝʟʤʝʨʥʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʥʘ ʫʩʢʦʨʝʥʥʦʤ 

ʚʦʩʧʨʠʷʪʠʠ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʢʦʤ. ʅʦ ʩʪʘʪʠʯʝʩʢʘʷ ʡʦʛʘ ʫʣʫʯʰʠʣʘ ʧʦʢʘʟʘʪʝʣʴ, ʯʪʦ 

ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠʤʝʝʪ ʙʦʣʴʰʝ 

çʨʘʩʩʣʘʙʣʷʶʱʠʡè ʭʘʨʘʢʪʝʨ. 
ʊʝʧʧʠʥʛ ʪʝʩʪ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʚʦʡʩʪʚʘ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦ ʧʩʠʭʦʤʦʪʦʨʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʧʠʥʛ-ʪʝʩʪʘ 

ʊʘʙʣʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʧʧʠʥʛʘ-ʪʝʩʪʘ 2ʭ ʧʨʦʛʨʘʤʤ ʡʦʛʠ ʜʦ/ʧʦʩʣʝ 

 ʇʨʦʛʨʘʤʤʘ ˉ1 ɼʦ ʇʨʦʛʨʘʤʤʘ ˉ1 
ʇʆʉʃɽ 

ʇʨʦʛʨʘʤʤʘ ˉ2 ɼʆ ʇʨʦʛʨʘʤʤʘ ˉ2 
ʇʆʉʃɽ 

1-10 ʩʝʢ 58,4 61,4 63,6 62,4 

11-20 ʩʝʢ 60,4 59,4 63,2 61 

21-30 ʩʝʢ 57 58,6 60,6 58,4 

31-40 ʩʝʢ 56,2 57,4 57,4 59,4 

41-50 ʩʝʢ 56,2 57,8 55 59 

51-60 ʩʝʢ 53,6 57 56,2 55,4 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʧʠʥʛ-ʪʝʩʪʘ ʜʦ ʠ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ: 1) ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʨʫʟʢʠ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʩʪʘʪʠʯʝʩʢʘʷ ʡʦʛʘ) ʧʨʦʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʝʩʪʘ, ʢʦʪʦʨʦʝ ʭʦʪʷ ʠ ʥʝ ʠʤʝʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʧʨʠʨʦʩʪʘ, ʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ (10 ʩʝʢ) ʦʪʨʝʟʢʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʥʘʛʨʫʟʢʠ ʠ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ ʩʪʘʪʠʯʝʩʢʦʡ ʡʦʛʠ; 2) ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʨʫʟʢʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʂʘʨʘʥʘ ïʢʨʘʤʘ) ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʝʧʧʠʥʛ-ʪʝʩʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʛʨʫʟʦʯʥʦʩʪʠ ʟʘʥʷʪʠʷ ʠ ʩʧʝʮʠʬʠʢʝ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʪʦʤʣʷʝʤʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʳʚʦʜʳ. ʇʨʦʛʨʘʤʤʘ ɼʠʥʘʤʠʯʝʩʢʘʷ ʡʦʛʘ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʥʘʛʨʫʟʦʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʟʘʥʷʪʠʡ ʠʟ ʜʚʫʭ ʧʨʦʛʨʘʤʤ ʟʘʥʷʪʠʡ ʭʘʪʭʘ-ʡʦʛʦʡ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʊʝʧʧʠʥʛ ʪʝʩʪ (ʩʝʢ.) 
65 

63,6 
63 63,2 

62,4 

61 
61,4 

59 

61 
60,4 

59,4 

60,6 

59,4 

58,4 58,46 
59 

57,8 

57 57 
57,4 

56,2 56,2 

55 
ʇʨʦʛʨʘʤʤʘ ̄ 1 ɼʦ 

ʇʨʦʛʨʘʤʤʘ ̄ 2 ɼʆ 

ʇʨʦʛʨʘʤʤʘ ˉ1 ʇʆʉʃɽ 

ʇʨʦʛʨʘʤʤʘ ˉ2 ʇʆʉʃɽ 

55 

57 

56,2 

55,4 

53,6 
53 

1-10 ʩʝʢ 11-20 ʩʝʢ 21-30 ʩʝʢ 31-40 ʩʝʢ 41-50 ʩʝʢ 51-60 ʩʝʢ 
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ʧʦ ʵʪʦʤʫ ʚʠʜʫ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ, ʜʦʧʫʩʢʠ ʢ ʟʘʥʷʪʠʷʤ, 

ʩʧʦʩʦʙʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʟʠʨʦʚʢʠ ʫʧʨʘʞʥʝʥʠʡ ʠ ʪ.ʜ.). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʟʘʥʷʪʠʡ ʚ ʚʝʣʦʪʘʥʜʝʤʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʠʮ 20-23 ʣʝʪ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʟʨʝʥʠʷ. ʈʘʟʥʦʦʙʨʘʟʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʚʘʣʠʜʦʚ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʙʫʜʴ ʪʦ ʫʯʝʙʘ, ʜʦʤʘʰʥʷʷ ʨʘʙʦʪʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʪʨʫʜ ʠʣʠ ʠʛʨʘ, ʩʚʷʟʘʥʳ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʪ.ʝ. ʧʨʦʷʚʣʷʪʴ 

ʚʳʥʦʩʣʠʚʦʩʪʴ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʤʝʥʥʦ ʵʪʦ ʢʘʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʪʦʡ ʙʘʟʦʚʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʠ ʧʝʨʝʥʦʩʘ ʝʝ ʚ ʜʨʫʛʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʣʦʪʘʥʜʝʤ, ʥʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷ, ʚʳʥʦʩʣʠʚʦʩʪʴ. 

 

ʋʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʣʠʮ ʩ 

ʜʝʧʨʠʚʘʮʠʝʡ ʟʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ ʥʦʨʤʘʣʴʥʦ ʚʠʜʷʱʠʭ ʩʚʝʨʩʪʥʠʢʦʚ. ʉ 

ʚʦʟʨʘʩʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʥʦ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦ ʚʠʜʷʱʠʤʠ [3]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʠʩʭʦʜʠʪ 

http://www.buro247.ru/lifestyle/obshcestvo/dukhovnaya-praktika-v-
http://www.statista.com/topics/3229/yoga/
http://wildyogi.info/ru/issue/mihail-baranov-karana-krama-aspekty-praktiki
mailto:108pavlabykova@mail.ru
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ʩʤʝʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʊʘʢ ʫ ʣʠʮ ʩ 

ʧʘʪʦʣʦʛʠʝʡ ʟʨʝʥʠʷ ʚʦʩʧʠʪʘʥʠʝ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ 18- 

25 ʣʝʪ. 

ɺʢʣʶʯʝʥʠʝ ʟʘʥʷʪʠʡ ʚ ʚʝʣʦʪʘʥʜʝʤʝ, ʧʦʤʠʤʦ ʚʦʩʧʠʪʘʥʠʷ ʦʙʱʝʡ 

ʚʳʥʦʩʣʠʚʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʤʦʪʠʚʘʮʠʠ ʣʠʮ 

ʩ ʜʝʧʨʠʚʘʮʠʝʡ ʟʨʝʥʠʷ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʱʝʩʪʚʦ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʡ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ ʣʠʮ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ, ʷʚʣʷʶʱʝʝʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤ 

ʬʠʟʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʤʝʪʦʜʠʢ ʧʦ 

ʚʦʩʧʠʪʘʥʠʶ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ ʣʠʮ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ, ʤʳ ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ ʢʘʢ ʚʝʣʦʪʘʥʜʝʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʧʠʪʘʥʠʷ ʦʙʱʝʡ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ ʣʠʮ 20-23 ʣʝʪ ʩ ʧʘʪʦʣʦʛʠʝʡ ʟʨʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʣʦʪʘʥʜʝʤʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʘʜʘʧʪʠʚʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʢʨʝʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʈʆʆʉʈʀ "ʅɸɺʀɻɸʊʆʈ". ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʠʤʘʣʦ ʫʯʘʩʪʠʝ 2 ʛʨʫʧʧʳ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩ ʦʩʪʨʦʪʦʡ ʟʨʝʥʠʷ 

ʦʪ 0,05 ʜʦ 0,1 ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 23 ʣʝʪ ʧʦ 10 ʯʝʣʦʚʝʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʘʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʥʘʤʠ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ: ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʥʘʙʣʶʜʝʥʠʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ 

ʇʨʠ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʳ, ʢʘʩʘʶʱʝʡʩʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ, ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʣʠʮ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʪʘʢʠʝ ʪʝʩʪʳ ʢʘʢ: ʀɻʉʊ (ʠʥʜʝʢʩ ɻʘʨʚʘʨʜʩʢʦʛʦ 

ʩʪʝʧ-ʪʝʩʪʘ), ɾɽʃ (ʞʠʟʥʝʥʥʘʷ ʸʤʢʦʩʪʴ ʣʝʛʢʠʭ), ʧʨʦʙʘ ɻʝʥʯʠ, ʂɺ (ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʥʦʩʣʠʚʦʩʪʠ) ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʝʩʪ ʂʫʧʝʨʘ. ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʤʳ ʩʤʦʛʣʠ ʫʙʝʜʠʪʴʩʷ ʚ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʪʘʢ 

ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʤʠ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʟʘʥʷʪʠʡ ʚ 

ʚʝʣʦʪʘʥʜʝʤʝ. 

ʇʦʤʠʤʦ ʟʘʥʷʪʠʡ ʚ ʚʝʣʦʪʘʥʜʝʤʝ ʦʥʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ: ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ 

ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʠʛʨʳ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʜʳʭʘʪʝʣʴʥʫʶ ʛʠʤʥʘʩʪʠʢʫ, ʛʠʤʥʘʩʪʠʢʫ ʜʣʷ ʛʣʘʟ ʠ ʨʘʟʛʨʫʟʢʫ ʆɼɸ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʙʣʦʢ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ: 

ʢʨʫʛʦʚʳʝ ʪʨʝʥʠʨʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʦʨʪʠʚʥʦʛʦ ʠʥʚʝʥʪʘʨʷ (ʨʝʟʠʥʦʚʳʝ 

ʣʝʥʪʳ, ʛʘʥʪʝʣʠ ʠ ʬʠʪʙʦʣ), ʘ ʪʘʢʞʝ ʟʘʥʷʪʠʷ ʥʘ ʚʝʣʦʪʨʝʥʘʞʸʨʝ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʝʣʦʪʘʥʜʝʤ - ʧʘʨʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʠ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʚʠʞʝʥʠʝ ʥʘ ʥʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʜʨʫʞʝʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ 

ʦʙʦʠʭ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʤʝʪʦʜʠʢʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʠʛʨʳ ʥʘ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʪʘʥʦʚʢʝ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ 

ʥʘʧʘʨʥʠʢʘʤʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɹʣʦʢ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʨʘʟʛʨʫʟʢʫ ʆɼɸ, ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ: ʟʘʥʷʪʠʷ ʚ ʙʘʩʩʝʡʥʝ, 

ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʞʥʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʪʙʦʣʘ. 

ɿʘʥʷʪʠʷ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʠʩʴ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʚ 

ʪʝʯʝʥʠʝ ʧʦʣʫ ʛʦʜʘ. ɺʨʝʤʷ ʧʨʦʚʦʜʠʤʳʭ ʟʘʥʷʪʠʡ ʤʝʥʷʣʦʩʴ ʦʪ 60 ʜʦ 90 ʤʠʥʫʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʥʘ ʟʘʥʷʪʠʠ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʟʘʥʠʤʘʣʘʩʴ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʥʦ ʧʦ ʧʨʦʛʨʘʤʤʝ ʪʨʝʥʝʨʘ- 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ çʅʘʚʠʛʘʪʦʨè. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ 1,2 ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʝʠʭ 

ʛʨʫʧʧ ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 
ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʕ ʢ ʩ ʧ ʝ ʨ ʠ ʤ ʝ ʥ ʪ ʘ ʣ ʴ - 
ʥ ʘ ʷ ʛ ʨ ʫ ʧ ʧ ʘ 

ʂ ʦ ʥ ʪ ʨ ʦ ʣ ɹ  ʥ ʘ ̫  
ʛ ʨ ʫ ʧ ʧ ʘ 

t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ 
ʍʩʨ ů ʍʩʨ ů 

ʀɻʉʊ (ʩ/ʫʜ/ʤʠʥ) 58,3 3 , 8 48,6 3 , 6 3,06 

ɾɽʃ (ʤʣ) 4852 296  4785 301  1,12 

ʇʨʦʙʘ ɻʝʥʯʠ (ʩ) 39,3 2 , 1 31,3 2 , 2 3,37 

ʂɺ ((ʫʜ/ʤʠʥ)ʤʤ.ʨʪ.ʩʪ) 15,6 0 , 3 17,9 0 , 4 2,46 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʱʝʡ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 
ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 
t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ 
ʍʩʨ ů ʍʩʨ ů 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʊʝʩʪ ʂʫʧʝʨʘ (ʤ) 
962 57 883 99 2,38 

ʊʢʨ=2,2; ʧʨʠ ʨÒ0,05; n=10 

 

ɺ ʪʘʙʣʠʮʝ 1 ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʫʣʫʯʰʝʥʠʷ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʥʝʢʦʪʦʨʳʭ 

ʪʝʩʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʜʨʫʛʠʭ 

ʪʝʩʪʘʭ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʢʦʪʦʨʳʭ, ʦʙʫʩʣʦʚʣʝʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ 

ʙʣʦʢʦʚ ʢʘʢ ʜʳʭʘʪʝʣʴʥʘʷ ʛʠʤʥʘʩʪʠʢʘ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʥʘ 

ʚʦʩʧʠʪʘʥʠʝ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʥʷʪʠʷ ʚ ʚʝʣʦʪʘʥʜʝʤʝ. ɺ 

ʪʘʙʣʠʮʝ 2, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʧʨʷʤʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʤʳ 

ʚʠʜʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʨʝʟʫʣʴʪʘʪʦʚ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʠ ʵʪʦʤ ʘʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʘʷ 
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ʛʨʫʧʧʘ ʟʘʥʠʤʘʣʘʩʴ ʥʝ ʧʦ ʥʘʰʝʡ ʤʝʪʦʜʠʢʝ, ʤʳ ʤʦʞʝʤ ʚʠʜʝʪʴ ʫʣʫʯʰʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʥʦ ʥʝ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʝ, ʥʝʞʝʣʠ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʦʢʘʟʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʣʠʮ 20-23 ʣʝʪ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ ʚ ʚʝʣʦʪʘʥʜʝʤʝ. 
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ʌʀɿʀʏɽʉʂɸʗ ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʔ ɸʈɹʀʊʈʆɺ ɺ ɻɸʅɼɹʆʃɽ 

 

ɻʦʤʙʘʣʝʚʩʢʘʷ ɽ.ʉ., ɾʠʡʷʨ ʄ.ɺ. 

 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʫʜʝʡʩʪʚʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʧʦʜʛʦʪʦʚʢʠ ʘʨʙʠʪʨʦʚ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʠʩʴ ʚʝʜʫʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʩʧʦʨʪʠʚʥʳʭ ʠʛʨ. ʅʝʪ ʩʦʤʥʝʥʠʡ ʚ ʚʘʞʥʦʩʪʠ ʭʦʨʦʰʝʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʜʣʷ ʩʫʜʝʡ ʧʦ ʛʘʥʜʙʦʣʫ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʫʩʪʘʣʦʩʪʴ ʠ ʧʦʤʦʛʘʝʪ ʩʫʜʴʷʤ 

ʧʨʠʥʠʤʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʨʝʰʝʥʠʷ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʤʘʪʯʘ. ɺʳʩʦʢʠʡ 

ʨʠʪʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʣʠʪʥʦʛʦ ʛʘʥʜʙʦʣʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʬʠʟʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʩʫʜʝʡ ʙʳʣʠ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʪʦʛʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʘʨʙʠʪʨʦʚ ʧʦ ʛʘʥʜʙʦʣʫ ʚ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʫʜʝʡʩʪʚʘ, ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʀʄʊ ( ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ), ʰʘʪʪʣ-ʪʝʩʪ . 

ɺʚʝʜʝʥʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʛʘʥʜʙʦʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʩʦʯʝʪʘʥʠʝ 

ʙʳʩʪʨʦʪʳ ʜʝʡʩʪʚʠʡ, ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʘʪʣʝʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʜʦʚʝʜʝʥʥʦʡ ʜʦ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʠʢʠ, ʧʨʝʜʲʷʚʣʷʝʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʢ ʛʘʥʜʙʦʣʴʥʳʤ 

ʘʨʙʠʪʨʘʤ. ʊʝʤʘ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʛʘʥʜʙʦʣʴʥʳʭ ʘʨʙʠʪʨʦʚ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʪʦʤʫ ʯʪʦ ʝʱʝ ʥʝ ʩʦʙʨʘʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʛʘʥʜʙʦʣʫ ʩʦʟʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʪʨʫʢʪʫʨʝ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʩʫʜʝʡʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. ɻʘʥʜʙʦʣʴʥʦʤʫ ʩʫʜʴʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʛʨʦʚʳʭ 

ʵʧʠʟʦʜʦʚ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʠ 

ʧʨʠʥʷʪʴ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʩʪʘ ʥʘ ʧʣʦʱʘʜʢʝ, ʧʦʟʠʮʠʷ 

ʘʨʙʠʪʨʘ ʧʨʠ ʦʮʝʥʢʝ ʠʛʨʦʚʳʭ ʵʧʠʟʦʜʦʚ ʫʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʶ 

ʘʨʙʠʪʨʘ, ʥʦ ʠ ʢʦʩʚʝʥʥʦ ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʚʳʷʚʣʝʥʠʠ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʫʜʝʡ ʨʘʟʣʠʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʛʘʥʜʙʦʣʝ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʛʘʥʜʙʦʣʴʥʳʭ 

ʩʫʜʝʡ ʚ ʈʦʩʩʠʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʘʨʙʠʪʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʪʨʝʙʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ, ʚʳʩʦʢʦʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ, ʙʳʩʪʨʦʪʳ ʧʝʨʝʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʥʘʛʨʫʟʦʢ 

ʩʢʦʨʦʩʪʥʦʛʦ, ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʛʦ, ʩʣʦʞʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ, ʘʵʨʦʙʥʦʛʦ ʠ 

ʘʵʨʦʙʥʦ-ʘʥʘʵʨʦʙʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʌʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʦʨʪʠʚʥʳʭ ʩʫʜʝʡ ʧʦ 

ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʥʷʪʠʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʦʨʪʩʤʝʥʦʚ. ʅʘʯʥʝʤ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʨʙʠʪʨʦʚ, ʧʨʦʭʦʜʠʚʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ 

(ʀʄʊ - ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʨʦʩʪ, ʚʝʩ, ʚʦʟʨʘʩʪ, ʢʚʘʣʠʬʠʢʘʮʠʷ). 

ɺ ʧʨʦʮʝʩʩʝ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʨʦʩʪ ʘʨʙʠʪʨʘ 185,3 ʩʤ (ʩʫʜʴʠ ɽʂ), ʤʠʥʠʤʘʣʴʥʳʡ 168 ʩʤ (ʩʫʜʴʠ 2-ʡ ʢʘʪʝʛʦʨʠʠ); 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʥʠʡ ʚʝʩ 87 ʢʛ (ʩʫʜʴʠ ɽʂ), ʤʠʥʠʤʘʣʴʥʳʡ 59,5 ʢʛ (ʩʫʜʴʠ 2-ʡ 

ʢʘʪʝʛʦʨʠʠ). ʊʘʢ ʞʝ ʙʳʣ ʚʳʷʚʣʝʥ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ. ʂʘʢ ʚʠʜʥʦ ʧʦ ʜʘʥʥʳʤ 

ʪʘʙʣʠʮʳ 1, ʩʫʜʴʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠʤʝʶʪ ʠʟʙʳʪʦʯʥʫʶ  ʤʘʩʩʫ ʪʝʣʘ. 

ɺʝʩ ʪʝʣʘ ʩʫʜʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʩʫʜʝʡ 1 ʠ 2 ʢʘʪʝʛʦʨʠʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. ʅʘʠʤʝʥʴʰʠʡ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʩʫʜʝʡ 

2 ʢʘʪʝʛʦʨʠʠ, ʥʘʠʙʦʣʴʰʠʡ - ʫ ʩʫʜʝʡ ʄʂ. ʕʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʚʦʟʨʘʩʪʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʘʨʙʠʪʨʦʚ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʤʫʞʩʢʠʭ ʧʘʨʘʭ ʩʫʜʝʡ (n=14) 
ʂʘʪʝʛʦʨʠʠ 

ʩʫʜʝʡ 

ʋʨʦʚʝʥʴ 

ʩʦʨʝʚʥʦʚʘʥʠʡ 

ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 

ʉʨʝʜʥʠʡ 

ʨʦʩʪ 

ʉʨʝʜʥʠʡ 

ʚʝʩ 

ʉʨʝʜʥʠʡ ʀʄʊ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʘʪʝʛʦʨʠʷ 

ʉʦʨʝʚʥʦʚʘʥʠʷ 

ʧʦʜ ʵʛʠʜʦʡ 

ʀɻʌ 
ʉʫʧʝʨʣʠʛʘ ʏʈ 

 
35 

 
181 

 
80.5 

 
25.35 

ɽʚʨʦʧʝʡʩʢʘʷ 

ʢʘʪʝʛʦʨʠʷ 

ʉʦʨʝʚʥʦʚʘʥʠʷ 

ʧʦʜ ʵʛʠʜʦʡ 

ɽɻʌ 

ʉʫʧʝʨʣʠʛʘ ʏʈ, 

ʚʳʩʰʘʷ ʣʠʛʘ 

 
 

36 

 
 

185,25 

 
 

87 

 
 

24.57 

1-ʷ ʢʘʪʝʛʦʨʠʷ ʉʫʧʝʨʣʠʛʘ ʏʈ, 

ʚʳʩʰʘʷ ʣʠʛʘ, 

ʜʝʪʩʢʠʝ 
ʩʦʨʝʚʥʦʚʘʥʠʷ 

 
27,3 

 
179,5 

 
79.3 

 
24.59 

2-ʷ ʢʘʪʝʛʦʨʠʷ ʇʝʨʚʝʥʩʪʚʦ 
ʈʦʩʩʠʠ 

18 168 59.5 21,08 

ʍ min 18 168 59,5 21,08 

X max 36 185,25 87 25,35 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʘʨʙʠʪʨʦʚ ʚ ʛʘʥʜʙʦʣʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʤʘʪʯʘʭ. ɺ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʪʨʠʜʮʘʪʠʤʠʥʫʪʥʳʭ 

ʧʝʨʠʦʜʘ ʘʨʙʠʪʨ ʚ ʛʘʥʜʙʦʣʝ ʧʨʠ ʩʫʜʝʡʩʪʚʝ ʤʘʪʯʝʡ ʢʦʤʘʥʜ ʩʫʧʝʨʣʠʛʠ ʚʳʧʦʣʥʷʝʪ 

ʦʪ 45 ʜʦ 109 ʨʘʟ (ʚ ʩʨʝʜʥʝʤ ʜʦ 77 ʨʘʟ) ʨʘʚʥʦʤʝʨʥʳʡ ʙʝʛ ʧʦ ʜʣʠʥʝ ʧʣʦʱʘʜʢʠ, 

36,4 ʨʘʟʘ ʫʩʢʦʨʷʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 20 ʤ ʣʠʮʦʤ ʚʧʝʨʸʜ, ʠ 6,1 ʨʘʟʘ ʩʧʠʥʦʡ 
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ʚʧʝʨʸʜ. ʋʩʢʦʨʝʥʠʝʤ ʧʨʠʩʪʘʚʥʳʤʠ ʰʘʛʘʤʠ ʧʨʘʚʳʤ ʠ ʣʝʚʳʤ ʙʦʢʦʤ ʘʨʙʠʪʨʳ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ 12 ʨʘʟ ʟʘ ʠʛʨʫ. 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʥʘʛʨʫʟʢʠ ʩʫʜʝʡ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʪʘʢʠʝ ʢʘʢ: 

- ʦʙʱʘʷ ʧʨʦʡʜʝʥʥʘʷ ʜʠʩʪʘʥʮʠʷ(ʢʤ) ʚʦ ʚʨʝʤʷ ʤʘʪʯʘ, 

- ʢʦʣʠʯʝʩʪʚʦ ʫʩʢʦʨʝʥʠʡ, 

- ʩʨʝʜʥʷʷ ʜʠʩʪʘʥʮʠʷ ʜʘʥʥʳʭ ʫʩʢʦʨʝʥʠʡ (ʤ) ʚʦ ʚʨʝʤʷ ʤʘʪʯʘ. 

ɼʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʛʨ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʠ ʚʠʜʝʦʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʬʠʪʥʝʩ-ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʜʘʥʳ ʩʫʜʴʷʤ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʤʘʪʯʘ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʚʩʝʡ ʠʛʨʳ. ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʩʫʜʴʠ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

ʢʦʤʘʥʜ ʩʫʧʝʨʣʠʛʠ ʧʨʦʙʝʛʘʶʪ ʚ ʤʘʪʯʝ ʜʦ 2,9 ʢʤ, ʧʨʠ ʩʫʜʝʡʩʪʚʝ ʤʘʪʯʝʡ ʢʦʤʘʥʜ 

ʚʳʩʰʝʡ ʣʠʛʠ ʠ ʜʫʙʣʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ï ʜʦ 2,6 ʢʤ, ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʝʨʚʝʥʩʪʚ 

ʈʦʩʩʠʠ ʧʦ ʜʝʪʩʢʠʤ ʚʦʟʨʘʩʪʘʤ ï ʜʦ 1,9 ʢʤ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʡʜʝʥʥʦʡ ʜʠʩʪʘʥʮʠʠ, ʥʦ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʫʩʢʦʨʝʥʠʡ. 

ʊʘʙʣʠʮʘ 2 ï ʆʙʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʘʨʙʠʪʨʘ ʟʘ ʤʘʪʯ 
ʋʨʦʚʝʥʴ 

ʩʦʨʝʚʥʦʚʘʥʠʡ 

ʆʙʱʘʷ ʧʨʦʡʜʝʥʥʘʷ 

ʜʠʩʪʘʥʮʠʷ(ʢʤ) 

ʂʦʣ-ʚʦ ʫʩʢʦʨʝʥʠʡ ʉʨ. ʜʠʩʪʘʥʮʠʷ 

ʫʩʢʦʨʝʥʠʡ (ʤ) 

ʉʫʧʝʨʣʠʛʘ 2,900 33 
66 

275 (ʤʫʞ) 
574,5 (ʞʝʥ) 

ɺʳʩʰʘʷ 

ʣʠʛʘ/ʜʫʙʣʠʨʫʶʱʠʝ 

ʩʦʩʪʘʚʳ 

2,556 93 811(ʞʝʥ) 

ʇʝʨʚʝʥʩʪʚʦ ʈʦʩʩʠʠ 1,902 26 185.5(ʤʘʣ) 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ 
ʪʫʨʥʠʨʳ 

2,700 82 520 

ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʜʠʩʪʘʥʮʠʷ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ ʚ ʤʘʪʯʘʭ ʩʫʧʝʨʣʠʛʠ, ʪʘʢ ʢʘʢ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʛʨʳ ʠ ʫʨʦʚʝʥʴ ʢʦʤʘʥʜ ʚʳʰʝ. ʂʦʣʠʯʝʩʪʚʦ ʫʩʢʦʨʝʥʠʡ ʙʦʣʴʰʝ ʚ 

ʠʛʨʘʭ ʜʫʙʣʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ/ʚʳʩʰʝʡ ʣʠʛʠ, ʪʘʢ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʩʢʦʨʦʩʪʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʢʦʤʘʥʜʘʭ ʜʘʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ 

ʪʘʢʪʠʯʝʩʢʠʤʠ. ʅʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʩʫʜʝʡ ʚ ʠʛʨʘʭ ʜʝʪʩʢʠʭ ʩʦʨʝʚʥʦʚʘʥʠʡ 

ʧʝʨʚʝʥʩʪʚʘ ʈʦʩʩʠʠ, ʪʘʢ ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʘʪʯʘ ʤʝʥʴʰʝ, ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʡ ʩʧʦʨʪʩʤʝʥʦʚ ʥʠʞʝ, ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ 

ʧʣʦʱʘʜʢʝ ʥʝ ʪʘʢ ʨʘʟʥʦʦʙʨʘʟʥʳ. 

ɸʥʘʣʠʟ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʘʨʙʠʪʨʦʚ ʚ ʩʫʜʝʡʩʪʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠʛʨ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʘʨʙʠʪʨʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʫʨʦʚʥʷ (ʧ=4) 
ʋʨʦʚʥʠ ʥʘʛʨʫʟʢʠ ɺʨʝʤʷ ʠʛʨʳ ʚ ʟʦʥʝ, % ʏʉʉ, ʫʜ/ʤʠʥ La, ʤʤʦʣʴ/ʣ 

ʉʨʝʜʥʷʷ 96 152Ñ12 ʜʦ 2 

ɺʳʩʦʢʘʷ 2,6 167Ñ10 2-4 

ʊʷʞʝʣʘʷ 1,4 190Ñ10 ʙʦʣʝʝ 4 

ɺ ʊʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ Shuttle Run Test ʤʫʞʩʢʠʭ ʧʘʨ 

ʩʫʜʝʡ. ʅʦʨʤʘʪʠʚʦʤ ʫ ʤʫʞʯʠʥ ʩʯʠʪʘʝʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝ 9.5 ʫʨʦʚʥʝʡ. ʅʘʤʠ ʚʟʷʪʳ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ ʚ ʘʚʛʫʩʪʝ 2018 ʛʦʜʘ ʠ ʟʘʪʝʤ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʜʝʢʘʙʨʝ 2018 ʛʦʜʘ. ʕʪʦʪ ʪʝʩʪ ʧʦʢʘʟʳʚʘʝʪ ʫʨʦʚʝʥʴ 

ʚʳʥʦʩʣʠʚʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʛʘʥʜʙʦʣʴʥʳʤ ʘʨʙʠʪʨʘʤ ʚʦ ʚʨʝʤʷ ʤʘʪʯʘ ʠ 

ʫʨʦʚʝʥʴ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 4 ï ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʮʠʘʣʴʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʦ ʰʘʪʪʣ-ʪʝʩʪʫ ʤʫʞʩʢʠʭ 

ʧʘʨ ʩʫʜʝʡ 

 
ʋʯʘʩʪʥʠʢʠ 

ʈʝʟʫʣʴʪʘʪʳ 

Shuttle 

(ɸʚʛʫʩʪ) 

ʈʝʟʫʣʴʪʘʪʳ Shuttle 

(ɼʝʢʘʙʨʴ) 

 
ʀʟʤʝʥʝʥʠʷ 

ʉʫʜʴʷ 1 9,7 9,5 0,2 

ʉʫʜʴʷ 2 9,3 9,5 -0,2 

ʉʫʜʴʷ 3 9,5 9,5 0 

ʉʫʜʴʷ 4 9,7 9,5 0,2 

ʉʫʜʴʷ 5 9,9 9,9 0 

ʉʫʜʴʷ 6 10,1 10,1 0 

ʉʫʜʴʷ 7 9,5 9,5 0 

ʉʫʜʴʷ 8 8,3 8,5 -0,2 

ʉʫʜʴʷ 9 9,5 10,0 -0,5 

ʉʫʜʴʷ 10 9,5 10,0 -0,5 

ʉʫʜʴʷ 11 9,5 9,5 0 

ʉʫʜʴʷ 12 8,0 9,5 -1,5 

ʉʫʜʴʷ 13 9,9 9,9 0 

ʉʫʜʴʷ 14 9,9 9,9 0 

ʉʨʝʜʥʝʝ ʧʦ ʛʨʫʧʧʝ 9,5 9,6 - 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʰʘʪʪʣ-ʪʝʩʪʘ ʤʫʞʩʢʠʭ ʧʘʨ ʛʘʥʜʙʦʣʴʥʳʭ 

ʘʨʙʠʪʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʩʫʜʝʡʩʪʚʘ ʩʦʨʝʚʥʦʚʘʥʠʡ 3 ʘʨʙʠʪʨʘ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʫʨʦʚʥʶ ʦʙʱʝʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ (ʊʘʙʣʠʮʘ 4). 

ʇʦʩʣʝ 1 ʢʨʫʛʘ ʩʦʨʝʚʥʦʚʘʥʠʡ (ʜʝʢʘʙʨʴ 2018 ʛʦʜʘ) ʩʨʝʜʥʝʛʨʫʧʧʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʘʨʙʠʪʨʦʚ ʚʳʨʦʩʣʠ ʩ 9,5 ʜʦ 9,6, ʧʨʠ ʵʪʦʤ 2 ʘʨʙʠʪʨʘ ʠʟ 14 ʫʭʫʜʰʠʣʠ ʩʚʦʠ ʣʠʯʥʳʝ 
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ʨʝʟʫʣʴʪʘʪʳ, 7 ʘʨʙʠʪʨʦʚ ʩʦʭʨʘʥʠʣʠ ʜʦʩʪʠʛʥʫʪʳʡ ʨʘʥʝʝ ʫʨʦʚʝʥʴ ʠ 5 ï ʩʤʦʛʣʠ 

ʧʦʚʳʩʠʪʴ ʩʚʦʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʟ 3 

ʘʨʙʠʪʨʦʚ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦ ʩʚʦʝʤʫ ʫʨʦʚʥʶ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʌʝʜʝʨʘʮʠʝʡ ʛʘʥʜʙʦʣʘ ʈʦʩʩʠʠ ʢ 

ʘʨʙʠʪʨʘʤ, ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʤʘʪʯʠ ʢʦʤʘʥʜ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʯʝʤʧʠʦʥʘʪʘ ʚ ʥʘʯʘʣʝ 

ʩʦʨʝʚʥʦʚʘʥʠʡ, ʢ ʦʢʦʥʯʘʥʠʶ 1-ʛʦ ʢʨʫʛʘ ʦʩʪʘʣʩʷ ʣʠʰʴ 1. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʣʠʙʦ ʦ ʥʝʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʳʤ ʘʨʙʠʪʨʦʤ ʧʨʦʛʨʘʤʤʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʣʠʙʦ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʚʠʚʘʶʱʝʛʦ ʵʬʬʝʢʪʘ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʜʚʠʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʘʨʙʠʪʨʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʦʙʲʸʤʥʘ ʠ ʪʨʝʙʫʝʪ 

ʟʘʪʨʘʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʥʘʛʨʫʟʦʢ 

ʩʢʦʨʦʩʪʥʦʛʦ, ʩʣʦʞʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʠ ʘʵʨʦʙʥʦ-ʘʥʘʵʨʦʙʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʜʴʷʤ ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʤ 

ʪʝʤʧʝ. ʊʘʢʞʝ ʧʨʠʭʦʜʠʪʩʷ ʤʥʦʛʦ ʞʝʩʪʠʢʫʣʠʨʦʚʘʪʴ, ʦʙʲʷʩʥʷʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠ 

ʥʝʧʨʘʚʠʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠʛʨʦʢʦʚ ʥʘ ʧʣʦʱʘʜʢʝ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠʤʝʶʪ 

ʘʨʙʠʪʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʨʦʚʥʶ ʟʜʦʨʦʚʴʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʘʨʙʠʪʨʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʢʨʫʧʥʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʴʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚʳʷʚʣʝʥ ʫ 75% 

ʘʨʙʠʪʨʦʚ ʤʫʞʩʢʠʭ ʧʘʨ ʚ ʥʘʯʘʣʝ ʩʝʟʦʥʘ. ʂ ʦʢʦʥʯʘʥʠʶ 1 ʢʨʫʛʘ ʏʝʤʧʠʦʥʘʪʘ 

ʈʦʩʩʠʠ ʦʪʩʫʪʩʪʚʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 7% 

ʘʨʙʠʪʨʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʛʘʥʜʙʦʣʴʥʳʭ ʘʨʙʠʪʨʦʚ ʈʦʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʘʨʙʠʪʨʦʚ 

ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʥʝ ʧʦʩʪʦʷʥʝʥ ʚ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʦʨʝʚʥʦʚʘʥʠʡ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʘʨʙʠʪʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʫʜʝʡ ʚ 

ʛʘʥʜʙʦʣʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʌʝʜʝʨʘʮʠʝʡ 

ʛʘʥʜʙʦʣʘ ʈʦʩʩʠʠ. 
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PHYSICAL PREPAREDNESS OF ARBITERS IN HANDBALL 

 

Annotation. The urgency of the problem of improving the quality of refereeing, the need for 

scientific substantiation of the means and methods of training highly qualified arbitrators have been 

repeatedly noted by leading experts of sports games. There is no doubt the importance of good 

physical fitness for handball judges. This prevents fatigue and helps the referees make adequate 

decisions at critical moments of the match. The high rhythm of modern elite handball also requires 

that the physical condition and fitness of the judges be at a high level. This article presents the 

results of a comparative analysis of the level of physical preparedness of handball referees in 

Russia. 

Keywords: physical fitness, judging efficiency, physical activity indicators, motor activity 

indicators, BMI (body mass index), shuttle-run test. 
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ʌɽʍʊʆɺɸʃʔʑʀʂʆɺ ʅɸ ʂʆʃʗʉʂɸʍ 

 

ɻʦʨʦʭʦʚʘ ʅ. ʇ., ʈʫʙʮʦʚʘ ʅ.ʆ. 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʶʥʳʭ ʬʝʭʪʦʚʘʣʴʱʠʢʦʚ ʥʘ ʢʦʣʷʩʢʘʭ, ʨʝʘʣʠʟʫʝʤʦʛʦ ʯʝʨʝʟ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʚʳʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʫʯʝʥʠʢʦʚ ʧʦ ʬʦʨʤʘʤ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʠʠ, ʥʘʣʠʯʠʝ ʚʪʦʨʠʯʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʧʦʜʙʦʨʘ 

ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʇʆɼɸ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʭʪʦʚʘʥʠʝ ʥʘ ʢʦʣʷʩʢʘʭ, ʩʧʘʩʪʠʯʝʩʢʘʷ ʜʠʧʣʝʛʠʷ, ʛʝʤʠʧʘʨʝʪʠʯʝʩʢʘʷ 

ʬʦʨʤʘ, ʜʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʇʨʦʙʣʝʤʘʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠʚ ʘʜʘʧʪʠʚʥʦʤ ʩʧʦʨʪʝ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʮʠʢʣʘ ʠ 

ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʪʨʝʥʝʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ, ʥʦ ʪʘʢʞʝ ʠ ʩʘʤʠʭ ʩʧʦʨʪʩʤʝʥʦʚ.ʆʩʦʙʦʝ ʦʪʥʦʰʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʜʝʣʝʥʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ï 

ʠʥʚʘʣʠʜʘʤʠ. ʇʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʦʛʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʢʨʝʧʣʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʚʦʩʧʠʪʘʥʠʷ ʩʪʦʡʢʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʟʘʥʷʪʠʷʤ ʩʧʦʨʪʦʤ, ʪʨʫʜʦʣʶʙʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʙʱʝʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʚʣʘʜʝʥʠʝ 

ʪʝʭʥʠʢʦʡ ʠ ʪʘʢʪʠʢʦʡ ʚ ʠʟʙʨʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, 

ʩʦʟʜʘʥʠʷ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, 

ʬʠʟʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ ʫʯʘʱʠʭʩʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʧʦʜʨʦʩʪʢʠ ʩʦ ʩʧʘʩʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ 

ʜʝʪʩʢʦʛʦ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʘʨʘʣʠʯʘ ʠ ʧʦʜʨʦʩʪʢʠ ʩ ʛʝʤʠʧʘʨʝʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ 

ɼʎʇ. ɼʘʥʥʳʝ ʬʦʨʤʳ ɼʎʇ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʚ ʦʙʫʯʝʥʠʠ 

ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦ 60 ʤʠʥʫʪ. ɺ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜʨʦʩʪʢʦʚ-ʬʝʭʪʦʚʘʣʴʱʠʢʦʚ ʥʘ ʢʦʣʷʩʢʘʭ, ʧʦʩʪʨʦʝʥʥʘʷ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʚʠʜʘ ʩʧʦʨʪʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʦʚ ʩ 

ʇʆɼɸ. ɼʘʥʥʳʝ ʬʦʨʤʳ ɼʎʇ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʚ ʦʙʫʯʝʥʠʠ 

(ʃʷʥʥʦʡ ʄ.ʆ., ʉʝʤʝʥʦʚʘ ʂ. ɸ.) ɺ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ.ɸ.ʄʷʢʠʰʝʚʦʡ, ʄ.ʆ. 

ʃʷʥʥʦʛʦ, ɾ.ɺ. ʅʠʢʫʣʠʥʦʡ ʠ ʜʨ. ʇʦʜʨʦʩʪʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʦʜʦʣʞʘʣʠ 

ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʥʦ ʧʨʦʛʨʘʤʤʝ ʰʢʦʣʳ-ʠʥʪʝʨʥʘʪʘ. 
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ʂʦʨʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʝʝ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʦʡ ʨʦʣʴʶ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ 

ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ɼʎʇ.ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʩʩʯʠʪʘʥ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʩʝʤʠ ʟʘʥʠʤʘʶʱʠʤʠʩʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘ ʛʨʫʧʧʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ (ʩʧʘʩʪʠʯʝʩʢʘʷ ʠ ʛʝʤʠʧʘʨʝʪʠʯʝʩʢʘʷ ʬʦʨʤʳ 

ɼʎʇ) (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 - ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʶʥʳʭ ʬʝʭʪʦʚʘʣʴʱʠʢʦʚ ʥʘ ʢʦʣʷʩʢʘʭ 

ˉ ʉʧʘʩʪʠʯʝʩʢʘʷ ʜʠʧʣʝʛʠʷ ɻʝʤʠʧʘʨʝʪʠʯʝʩʢʘʷ ʬʦʨʤʘ 

I ʕʊɸʇ 

1 ʋʤʝʥʠʝ ʨʘʩʩʣʘʙʣʷʪʴ ʆɼɸ ʈʘʟʛʨʫʟʢʘ ʆɼɸ 

2 ʋʩʪʨʘʥʝʥʠʝ ʧʦʨʦʯʥʦʛʦ 
ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ 

ʆʩʣʘʙʣʝʥʠʝ ʩʦʜʨʫʞʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ 

3 ʂʦʨʨʝʢʮʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ 
ʢʦʥʪʨʘʢʪʫʨ ʚ ʩʫʩʪʘʚʘʭ 

ʂʦʨʨʝʢʮʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ 
ʢʦʥʪʨʘʢʪʫʨ ʚ ʩʫʩʪʘʚʘʭ 

4 ʋʢʨʝʧʣʝʥʠʝ ʤʳʰʮ ʩʧʠʥʳ ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ 

ʪʦʥʫʩʘ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ ʥʘ 

ʧʦʨʘʞʝʥʥʦʡ ʩʪʦʨʦʥʝ 
ˉ II ʕʊɸʇ 

1 ʋʣʫʯʰʝʥʠʝ ʧʨʝʜʤʝʪʥʦ- 
ʤʘʥʠʧʫʣʷʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʙʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 
ʧʦʣʴʟʦʚʘʥʠʶ ʧʦʨʘʞʝʥʥʦʡ ʨʫʢʦʡ 

2 ʆʙʫʯʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʧʝʨʝʩʘʞʠʚʘʥʠʶ ʥʘ ʢʦʣʷʩʢʫ (ʝʩʣʠ 
ʵʪʦʛʦ ʥʘʚʳʢʘ ʥʝʪ) 

ɺʳʨʘʙʦʪʢʘ ʩʪʝʨʝʦʛʥʦʟʠʩʘ 

3 ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʳʪʦʚʳʭ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʥʘʚʳʢʦʚ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʦʜʝʚʘʪʴʩʷ, 

ʫʙʨʘʪʴ ʟʘ ʩʦʙʦʡ ɻ ʢʠʧʠʨʦʚʢʫ, 
ʦʨʫʞʠʝ); 

ʆʙʫʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʶ ʢʦʣʷʩʢʦʡ 

3 ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʥʘʙʦʨʘ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ 
ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ 

ˉ III ʕʊɸʇ 

1 ɺʳʨʘʙʦʪʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 
ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ɺʳʨʘʙʦʪʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 
ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

2 ʀʩʧʦʣʴʟʦʚʘʥʠʝ çʵʬʬʝʢʪʠʚʥʦʩʪʠè 

ʩʧʘʩʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚ 
ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ɺʳʨʘʙʦʪʢʘ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

 

ʂʘʞʜʳʡ ʵʪʘʧ ʥʘʯʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʚʝʜʫʱʝʤ ʧʨʠʥʮʠʧʝ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʨʝʜʩʪʚ 
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ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ɺʩʝ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʧʦʜʙʠʨʘʣʠʩʴ ʧʦ 

ʧʨʠʥʮʠʧʫ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʘʥʥʳʭ ʦʮʝʥʢʠ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʢʦʥʪʨʘʢʪʫʨ ʠ ʜʝʬʦʨʤʘʮʠʡ. 

ɿʘʜʘʯʘ 1 ʠ 2 ʵʪʘʧʦʚ ï ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʢ 3 ʵʪʘʧʫ - ʦʙʫʯʝʥʠʶ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʤʝʥʠʡ ʩ ʦʨʫʞʠʝʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʙʘʟʳ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʥʘ ʦʩʥʦʚʝ ʚʳʨʘʙʦʪʢʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ, ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʚʦʩʪʝʧʝʥʥʘʷ ʟʘʜʘʯʘ - 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʴʥʦʛʦʩʪʝʨʝʦʪʠʧʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʛʨʫʟʢʠ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʫʨʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʧʦʜʙʦʨ ʧʦʩʪʫʨʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʠʩʭʦʜʷ ʠʟ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʪʦʥʫʩʘ ʤʳʰʮ, ʥʘʣʠʯʠʷ ʠʤʝʶʱʠʭʩʷ ʜʝʬʦʨʤʘʮʠʡ ʠ 

ʢʦʥʪʨʘʢʪʫʨ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩʦ ʩʧʘʩʪʠʯʝʩʢʦʡ ʜʠʧʣʝʛʠʝʡ ʠ ʛʝʤʠʧʘʨʝʪʠʯʝʩʢʦʡ 

ʬʦʨʤʦʡ. 

ʇʨʦʮʝʩʩ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʚʝʨʭʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʩʦ ʩʧʘʩʪʠʯʝʩʢʦʡ ʜʠʧʣʝʛʠʝʡ ʠ ʛʝʤʠʧʘʨʝʪʠʯʝʩʢʦʡ 

ʬʦʨʤʦʡ ɼʎʇ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʜʙʦʨʘ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ (ʩ ʫʯʝʪʦʤ 

ʧʘʪʦʣʦʛʠʠ ʜʚʠʞʝʥʠʡ ʨʫʢ, ʚʳʨʘʞʝʥʥʦʩʪʠ ʪʦʥʫʩʘ ʤʳʰʮ ʢʠʩʪʠ, ʧʨʝʜʧʣʝʯʴʷ, 

ʧʣʝʯʘ) ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʧʨʠʝʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʆʌʇ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʤʝʪʦʜʠʢʝ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʧʦʜʙʦʨʝ, ʤʦʜʠʬʠʢʘʮʠʠ ʦʙʱʝʨʘʟʚʠʚʘʶʱʠʭ ʫʧʨʘʞʥʝʥʠʡ 

ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʚʦʩʧʠʪʘʥʠʷ ʛʠʙʢʦʩʪʠ, ʪʦʯʥʦʩʪʠ 

ʜʚʠʞʝʥʠʡ ʠ ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʩ ɼʎʇ 

ʦʪʜʝʣʴʥʦ ʧʦ ʬʦʨʤʘʤ, ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʝ ʠʟ ʠʩʭʦʜʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʩʠʜʷ ʥʘ ʢʦʣʷʩʢʝ. 

ɿʘʥʷʪʠʷ ʬʝʭʪʦʚʘʥʠʝʤ ʥʘ ʢʦʣʷʩʢʘʭ ʪʨʝʙʫʶʪ ʥʦʨʤʘʣʴʥʦʡ ʨʝʬʣʝʢʪʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʎʅʉ, ʭʦʨʦʰʫʶ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʠ ʧʩʠʭʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ. ʇʦʵʪʦʤʫ ʧʝʨʝʭʦʜ ʢ ʦʩʚʦʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʧʨʠʝʤʦʚ 

ʬʝʭʪʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ, ʢʦʛʜʘ ʫʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ 

ʥʘʜ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ, ʨʘʟʚʠʪʠʝʤ ʧʦʟʥʦ- 

ʪʦʥʠʯʝʩʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚʝʨʭʥʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʥʘʢʣʦʥʦʚ ʪʫʣʦʚʠʱʝʤ (ʚʳʧʘʜʦʚ ʠ 

ʫʭʦʜʦʚ ʥʘʟʘʜ) ʚ ʵʢʦʥʦʤʠʯʥʦʤ ʨʝʞʠʤʝ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʩʠʩʪʝʤʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʶʥʳʭ 

ʬʝʭʪʦʚʘʣʴʱʠʢʦʚ ʩ ʛʝʤʠʧʘʨʝʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʙʦʪʫ ʧʘʨʝʪʠʯʥʦʡ ʨʫʢʠ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʣʘ ʬʫʥʢʮʠʶ çʨʳʯʘʛʘè 

ʜʣʷ ʚʦʟʚʨʘʪʘ ʪʫʣʦʚʠʱʘ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʟ ʚʳʧʘʜʘ. ɼʣʷ ʫʯʝʥʠʢʦʚ ʩʦ 

ʩʧʘʩʪʠʯʝʩʢʦʡ ʜʠʧʣʝʛʠʝʡ ʧʨʦʮʝʩʩ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʟʘʢʣʶʯʘʣʩʷ ʚ ʚʳʨʘʙʦʪʢʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʥʘ ʬʦʥʝ ʦʪʩʣʝʞʠʚʘʥʠʷ ʛʠʝʨʢʠʥʝʟʦʚ ʠ ʩʧʘʩʪʠʯʥʦʩʪʠ ʤʳʰʮ. 
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ɺ ʭʦʜʝ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ ʧʫʪʝʤ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʚʳʨʘʙʘʪʳʚʘʣʠʩʴ ʠ ʧʨʠʤʝʥʷʣʠʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʝʭʪʦʚʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, 

ʧʨʦʚʝʜʝʥʠʷ ʙʦʝʚ: ʩʰʠʪʳ ʥʘʢʣʘʜʢʠ ʥʘ ʧʘʨʝʪʠʯʥʫʶ ʨʫʢʫ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʦʚʘʣʠ 

ʝʝ ʢ ʢʦʣʷʩʢʝ ʠ ʦʙʣʝʛʯʘʣʠ ʫʧʨʘʚʣʝʥʠʝ ʪʫʣʦʚʠʱʝʤ ʧʨʠ ʧʦʤʦʱʠ ʵʪʦʡ ʨʫʢʠ, 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʷʛʢʠʝ ʨʝʤʥʠ, ʤʦʜʫʣʠ, ʤʝʰʦʯʢʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʦʨʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʫʣʦʚʠʱʘ ʚ 

ʢʦʣʷʩʢʝ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʜʝʬʦʨʤʘʮʠʡ ʠ ʢʦʥʪʨʘʢʪʫʨ ʫ ʢʘʞʜʦʛʦ 

ʫʯʝʥʠʢʘ.ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦ- 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʘʰʝʡ ʤʝʪʦʜʠʢʝ ʩʪʘʣʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ ʚ ʛʨʫʧʧʝ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʫʨʦʚʥʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʜʨʦʩʪʢʦʚ ʩ ʮʝʨʝʙʨʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʝʡ. ʌʦʨʤʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʟʘʚʠʩʝʣʠ ʦʪ ʩʪʝʧʝʥʠ ʠʭ 

ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʧʦʜʙʠʨʘʣʠʩʴ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ 

ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩ ʇʆɼɸ ʥʝʦʙʭʦʜʠʤʦ ʧʦʵʪʘʧʥʦʝ 

ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ 

ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʫʯʝʥʠʢʦʚ.ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʟʘʥʷʪʠʡ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ʩ ʇʆɼɸ, ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʩʘʤʠʭ ʫʯʝʥʠʢʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʡ 

ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. 
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Annotation. The article presents the pedagogical conditions of individualization of the 

training process of young fencers in wheelchairs, implemented through the differentiation of 

methodological approaches of initial training developed for each group of students according to the 

forms of the disease. Features of pathology, the presence of secondary deviations, as well as 

concomitant diseases determine the main ways of selection of means and methods of initial training 

of adolescents with HEARTH. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʉʂʆʈʆʉʊʅʆ-ʉʀʃʆɺʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ 

ʉʇʆʈʊʉʄɽʅʆʂ ɺʓʉʆʂʆʁ ʂɺɸʃʀʌʀʂɸʎʀʀ ɺ 

ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ ɻʀʄʅɸʉʊʀʂɽ 

 

ɻʫʢʘʩʷʥ ʉ. ʇ., ɻʘʩʘʥʦʚʘ-ʄʘʪʚʝʝʚʘ ɿ.ɸ. 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʛʠʤʥʘʩʪʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʦʛʨʘʤʤʝ ʤʘʩʪʝʨʦʚ 

ʩʧʦʨʪʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʝ, ʘ ʪʘʢ ʞʝ ʠʭ ʧʨʦʷʚʣʝʥʠʝ ʚ ʧʨʳʞʢʘʭ - ʦʜʥʦʡ ʠʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʪʨʫʜʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʛʠʤʥʘʩʪʠʢʘ, 

ʧʨʳʞʢʠ, ʛʠʤʥʘʩʪʢʠ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʧʦʨʪʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, 

ʧʨʠʩʫʱʠʭ ʯʝʣʦʚʝʢʫ. [2,3] 

ʇʨʳʞʦʢ ð ʩʣʦʞʥʝʡʰʠʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʨʢʠʡ ʵʣʝʤʝʥʪ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʛʠʤʥʘʩʪʠʢʝ, ʪʨʝʙʫʶʱʠʡ ʦʪ ʛʠʤʥʘʩʪʢʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʷʚʣʝʥʠʷ ʩʢʦʨʦʩʪʥʦ- 

ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 
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ɺ çʇʨʘʚʠʣʘʭ ʧʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʝè (2017-2020 ʛ.ʛ.) ʧʨʳʞʢʠ 

ʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʜʚʠʞʝʥʠʡ, ʥʘʟʳʚʘʝʤʳʝ ʪʝʨʤʠʥʦʤ 

çʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳè 
ɺʦʟʨʘʩʪʘʶʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʤʠʨʦʚʦʤ ʛʠʤʥʘʩʪʠʯʝʩʢʦʤ ʧʦʤʦʩʪʝ ʠ 

ʨʝʛʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʘʚʠʣ ʩʦʨʝʚʥʦʚʘʥʠʡ FIG ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ ʣʠʰʴ ʚ ʧʨʦʮʝʩʩʝ 

ʤʥʦʛʦʣʝʪʥʝʡ ʨʘʙʦʪʳ ʛʠʤʥʘʩʪʦʢ. [1,4] 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʫ 

ʩʧʦʨʪʩʤʝʥʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʪʨʝʥʠʨʫʶʱʠʭʩʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ʤʘʩʪʝʨʦʚ 

ʩʧʦʨʪʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʝ. 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʛʠʤʥʘʩʪʦʢ ʥʘ ʵʪʘʧʝ ʫʛʣʫʙʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦ 

ʩʪʨʦʛʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʝʡ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʠʜʘ ʩʧʦʨʪʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʦʢ-ʭʫʜʦʞʥʠʮ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦ- 

ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʞʥʝʥʠʡ ʛʠʤʥʘʩʪʠʢʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʩʧʦʨʪʘ, ʘʜʝʢʚʘʪʥʦʡ ʦʩʦʙʝʥʥʦʩʪʷʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʠ ʠ ʚʦʟʨʘʩʪʫ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʝʶ ʩʧʦʨʪʩʤʝʥʦʢ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʫʨʦʚ/ʝʥʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʛʠʤʥʘʩʪʦʢ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʤʝʪʦʜʠʢʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦ- 

ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʞʥʝʥʠʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʠ ʠ 

ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʢʘʯʝʩʪʚʦ 

ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʠʤʥʘʩʪʠʯʝʩʢʠʭ ʧʨʳʞʢʦʚ ʧʦʩʣʝ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʩʦʩʪʘʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʪʨʝʥʝʨʦʚ ʧʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʛʠʤʥʘʩʪʠʢʝ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘʤʠ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɸʥʘʣʠʟ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

2. ʄʝʪʦʜ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ 

3. ʄʝʪʦʜ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 
4. ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘʤʠ ʦʧʨʝʜʝʣʠʣʩʷ ʫʨʦʚʝʥʴ ʩʢʦʨʦʩʪʥʦ- 

ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʩʧʳʪʫʝʤʳʭ ʛʠʤʥʘʩʪʦʢ, ʜʣʷ ʯʝʛʦ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 7 

ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ: 4 ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, 3  ʥʘ 

ʦʮʝʥʢʫ ʫʩʧʝʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʳʞʢʦʚ. 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʛʠʤʥʘʩʪʢʠ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ 5- 

ʙʘʣʴʥʦʡ ʰʢʦʣʝ ʦʮʝʥʦʢ. ʉʙʘʚʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ 

ʩʦʨʝʚʥʦʚʘʥʠʡ ʌʀɾ (2018-2020 ʛ.). 

ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʜʚʫʤʷ ʵʢʩʧʝʨʪʘʤʠ 1 ʩʫʜʝʡʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʠ ʪʨʝʤʷ 

ʵʢʩʧʝʨʪʘʤʠ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʉʨʝʜʥʝʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʠʩʧʳʪʫʝʤʳʭ ʛʠʤʥʘʩʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ï ʦʪ 2,57 ʜʦ 3,43, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʨʝʜʥʝʤ ʠ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʝ, ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ (p>0,05). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʉʨʝʜʥʝʛʨʫʧʧʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʛʠʤʥʘʩʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʛʠʤʥʘʩʪʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʙʣʦʢʦʚ ʫʧʨʘʞʥʝʥʠʡ: 1 ɹʃʆʂ 

ʚʢʣʶʯʘʝʪ ʤʘʭʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʮ ʩʧʠʥʳ ʚʦʟʣʝ 

ʛʠʤʥʘʩʪʠʯʝʩʢʦʛʦ ʩʪʘʥʢʘ. ɺʳʧʦʣʥʷʝʪʩʷ ʩ ʚʥʝʰʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ 

ʧʦʣʫʪʦʨʘʤʝʪʨʦʚʦʡ ʩʧʦʨʪʠʚʥʦʡ ʨʝʟʠʥʳ. ɼʘʥʥʳʡ ʙʣʦʢ ʙʳʣ ʚʥʝʜʨʝʥ ʚ 

ʟʘʚʝʨʰʘʶʱʝʡ ʯʘʩʪʠ ʭʦʨʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 2 ɹʃʆʂ ʚʢʣʶʯʘʝʪ 

ʫʧʨʘʞʥʝʥʠʷ ʧʨʳʞʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɼʘʥʥʳʡ ʙʣʦʢ ʙʳʣ ʚʥʝʜʨʝʥ ʤʝʞʜʫ 

ʨʘʟʤʠʥʦʯʥʦʡ ʯʘʩʪʴʶ ʟʘʥʷʪʠʷ ʠ ʧʨʳʞʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʦʡ. 3 ɹʃʆʂ ʚʢʣʶʯʘʝʪ 
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ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʮ ʙʨʶʰʥʦʛʦ ʧʨʝʩʩʘ. ɼʘʥʥʳʡ ʙʣʦʢ ʙʳʣ ʚʥʝʜʨʝʥ 

ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʘʥʷʪʠʷ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ 6 ʨʘʟ ʚ ʥʝʜʝʣʶ, ʫʯʠʪʳʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ɺʩʝ ʛʠʤʥʘʩʪʢʠ ʚʝʣʠ ʜʥʝʚʥʠʢ ʩʧʦʨʪʩʤʝʥʘ, ʯʪʦ 

ʫʧʨʦʱʘʣʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʟʠʨʦʚʢʠ. 

ʅʘ ʚʪʦʨʦʤ, ʯʝʪʚʝʨʪʦʤ ʤʝʩʷʮʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʛʠʤʥʘʩʪʦʢ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ 

 
 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʟʘʥʷʪʠʡ ʧʦ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʛʠʤʥʘʩʪʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʝ, 

ʩʨʝʜʥʝʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ ʦʪ 3,86 ʜʦ 4,50 ʙʘʣʣʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʦ 

ʚʳʩʦʢʦʤ ʠ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʝ. (ʈʠʩʫʥʦʢ 3). 

ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʩʣʝ 2 ʤʝʩʷʮʘ ʧʦʩʣ 4 ʤʝʩʷʮʘ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

 

 

ʈʠʩʫʥʦʢ 3 - ʉʨʝʜʥʝʛʨʫʧʧʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʛʠʤʥʘʩʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʣʫʯʰʝʥʠʶ 

ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ/ ʈʘʟʣʠʯʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʛʠʤʥʘʩʪʢʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʤʠ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ ʩʦʩʪʘʚʠʣʠ ʦʪ 10,02% 

ʜʦ 24,15% (p< 0,05). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʛʠʤʥʘʩʪʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ ʩʧʦʨʪʘ ʠ 

ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʝ. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉʨʝʜʥʝʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʠʩʧʳʪʫʝʤʳʭ ʛʠʤʥʘʩʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ï ʦʪ 2,57 ʜʦ 3,43, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʨʝʜʥʝʤ ʠ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʝ, ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ (p>0,05). 

ʉʨʝʜʥʝʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʳʞʢʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʛʠʤʥʘʩʪʠʢʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʩʪʘʚʠʣ ʦʪ 2,71 ʜʦ 3,00 ʪʦ 

ʛʦʚʦʨʠʪ ʦ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ, ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

(p>0,05). 

2. ʇʦʩʣʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
ʤʝʪʦʜʠʢʘ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʚʦʟʨʘʩʪʫ ʠʩʧʳʪʫʝʤʳʭ ʛʠʤʥʘʩʪʦʢ ʠ ʩʧʝʮʠʬʠʢʠ ʚʠʜʘ ʩʧʦʨʪʘ, ʩ ʧʦʵʪʘʧʥʳʤ 
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ʧʦʩʪʨʦʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʡ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ɹʃʆʂʘ, ʧʨʠ ʵʪʦʤ ʜʦʟʠʨʦʚʢʘ 

ʫʧʨʘʞʥʝʥʠʡ ʚ ʜʘʥʥʳʭ ɹʃʆʂʘʭ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

3. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʟʘʥʷʪʠʡ ʧʦ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʛʠʤʥʘʩʪʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʛʠʤʥʘʩʪʠʢʝ, ʩʨʝʜʥʝʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ ʦʪ 3,86 ʜʦ 4,50 ʙʘʣʣʘ, ʨʝʟʫʣʴʪʘʪʳ 

ʫʣʫʯʰʠʣʠʩʴ ʥʘ 40,34%. ʇʦʢʘʟʘʪʝʣʠ ʙʘʟʦʚʳʭ ʧʨʳʞʢʦʚ ʦʪ 4,14 ʜʦ 4,43 ʙʘʣʣʘ, 

ʧʦʚʳʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 24,78%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʦ ʚʳʩʦʢʦʤ ʠ ʚʳʰʝ ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʥʝ. 

ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʣʫʯʰʝʥʠʶ 

ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʛʜʝ ʩʨʝʜʥʝʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

ʦʪ 3,29 ʜʦ 3,86 ʙʘʣʣʘ -13,56% ʠ ʙʘʟʦʚʳʭ ʧʨʳʞʢʦʚ ʦʪ 3,29 ʜʦ 3,71-2,04%, ʯʪʦ 

ʧʦʢʘʟʳʚʘʝʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʤʠ (p<0,05). 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʛʠʤʥʘʩʪʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ ʩʧʦʨʪʘ ʠ 

ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʝ. 
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Annotation. The article deals with the problem of improving the speed-strength abilities of 

highly qualified gymnasts working on the program of masters of sports in rhythmic gymnastics, as 

well as their manifestation in jumping - one of the fundamental difficulty groups. 

Keywords: speed-strength training, rhythmic gymnastics, jumps, highly qualified gymnasts. 
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ɺɿɸʀʄʆʉɺʗɿʔ ʉʀʃʆɺʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʄʓʐʎ 

ʅʀɾʅʀʍ ʂʆʅɽʏʅʆʉʊɽʁ ʀ ʂɸʏɽʉʊɺɸ ɺʓʇʆʃʅɽʅʀʗ 

ʉʃʆɾʅʆʂʆʆʈɼʀʅɸʎʀʆʅʅʓʍ ʕʃɽʄɽʅʊʆɺ ʌʀɻʋʈʀʉʊʆɺ 

 

ɼʝʧʫʪʘʪ ɸ. ɼ., ʃʝʚʫʰʢʠʥ ʉ.ʇ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʩʠʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ 

ʩʣʦʞʥʦʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʨʥʦʤ ʬʠʛʫʨʥʦʤ ʢʘʪʘʥʠʠ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʩʣʘʙʦ ʨʘʟʚʠʪʳʝ ʤʳʰʮʳ ʠ ʩʚʷʟʢʠ ʥʦʛ ʫ ʧʘʨʪʥʝʨʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ 

ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʩʝʜʘʥʠʷ ʠ ʧʦʜʲʝʤʘ ʚ ʬʘʟʝ 

ʘʤʦʨʪʠʟʘʮʠʠ ʠ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʚʳʙʨʘʩʳʚʘʥʠʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʧʘʨʪʥʝʨʫ ʩʦʭʨʘʥʷʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʦ ʚʨʝʤʷ ʬʘʟʳ ʚʳʙʨʦʩʘ 

ʚ ʧʦʜʢʨʫʪʢʝ. ʆʪʢʣʦʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʩʝʜʘʥʠʷ ʠ 

ʧʦʜʲʝʤʘ ʥʠʞʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ 

ʩʣʦʞʥʦʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʨʥʦʤ ʬʠʛʫʨʥʦʤ ʢʘʪʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʥʦʝ ʬʠʛʫʨʥʦʝ ʢʘʪʘʥʠʝ, ʩʣʦʞʥʦʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʧʦʜʢʨʫʪʢʘ, ʘʥʘʣʠʟ ʜʚʠʞʝʥʠʡ, ʤʳʰʮʳ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. 

 

ɺʚʝʜʝʥʠʝ. ʌʠʛʫʨʥʦʝ ʢʘʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʚʠʜʦʤ 

ʩʧʦʨʪʘ. ɺ ʧʘʨʥʦʤ ʬʠʛʫʨʥʦʤ ʢʘʪʘʥʠʠ ʦʱʫʪʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʪʦʛʦʚʫʶ ʦʮʝʥʢʫ 

ʦʢʘʟʳʚʘʝʪ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʘʨʥʦʛʦ ʢʘʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʢʨʫʪʢʘ. ʌʠʥʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 20% ʦʪ ʪʝʭʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʚʢʣʘʜʦʤ ʚ ʠʪʦʛʦʚʫʶ ʦʮʝʥʢʫ ʟʘ ʚʳʩʪʫʧʣʝʥʠʝ. 

ʇʦʜʢʨʫʪʢʠ ʚʢʣʶʯʘʶʪ ʜʚʠʞʝʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʧʨʳʞʢʘʤ ʠ ʧʦʜʜʝʨʞʢʘʤ. ʉ 

ʧʨʳʞʢʘʤʠ ʧʦʜʢʨʫʪʢʠ ʦʙʲʝʜʠʥʷʝʪ ʥʘʣʠʯʠʝ ʧʦʣʝʪʘ, ʛʨʫʧʧʠʨʦʚʢʠ ʠ 

ʨʘʟʛʨʫʧʧʠʨʦʚʢʠ ʟʚʝʥʴʝʚ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʚʳʧʦʣʥʝʥʠʶ ʚ ʧʦʣʝʪʝ 
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ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʥʘ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʢʨʫʪʢʠ ʷʚʣʷʶʪʩʷ 

ʩʣʦʞʥʦʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʦʥʠ ʠʤʝʶʪ ʚ ʩʝʙʝ ʦʪʜʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ 

ʧʨʳʞʢʦʚ ʠ ʧʦʜʜʝʨʞʝʢ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʢʨʫʪʦʢ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʧʦʣʥʝʥʠʷ 

ʪʘʢʦʛʦ ʨʦʜʘ ʜʚʠʞʝʥʠʡ [1]. ʇʦʜʢʨʫʪʢʠ ʧʨʝʜʲʷʚʣʷʶʪ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʤʳʰʝʯʥʦʤʫ ʢʘʨʢʘʩʫ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʆʩʥʦʚʥʫʶ ʨʘʙʦʪʫ ʧʦ ʨʘʟʛʦʥʫ 

ʧʘʨʪʥʝʨʰʠ ʚ ʬʘʟʝ ʚʳʙʨʦʩʘ ʠ ʘʤʦʨʪʠʟʘʮʠʠ, ʚ ʬʘʟʝ ʧʨʠʟʝʤʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʟʘ 

ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ [1, 2]. 

ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʙʦʟʥʘʯʝʥʥʦʡ ʚʳʰʝ ʧʨʦʙʣʝʤʳ ʥʘʤʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʠʣʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ 

ʩʣʦʞʥʦʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʠʛʫʨʠʩʪʦʚ ʚ ʧʘʨʥʦʤ ʢʘʪʘʥʠʠ (ʥʘ ʧʨʠʤʝʨʝ 

ʧʦʜʢʨʫʪʦʢ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ɺʳʷʚʠʪʴ ʨʘʟʥʠʮʫ ʚ ʟʥʘʯʝʥʠʷʭ ʤʦʱʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨʪʥʝʨʘ ʚ 

ʧʨʳʞʢʦʚʦʤ ʪʝʩʪʝ ʠʟ ʧʨʠʩʝʜʘ ʠ ʠʟ ʩʪʘʪʠʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

2. ɺʳʷʚʠʪʴ ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚʣʠʷʝʪ 
ʥʘ ʚʝʣʠʯʠʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʧʨʳʞʢʦʚʦʤ ʪʝʩʪʝ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʤʦʱʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ 
ʧʘʨʪʥʝʨʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʜʩʝʜʘʥʠʷ ʠ ʧʦʜʲʝʤʘ. 

4. ɺʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʩʧʦʨʪʩʤʝʥʳ ï ʯʣʝʥʳ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʳ ʈʦʩʩʠʠ (6 ʧʘʨ, ʚʦʟʨʘʩʪ 18Ñ1,2 ʛʦʜ; 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʄʉ, ʄʉʄʂ). ʉʧʦʨʪʩʤʝʥʳ ʚʳʧʦʣʥʷʣʠ: 

¶ ʧʦʜʢʨʫʪʢʫ ʚ ʪʨʠ ʦʙʦʨʦʪʘ. ɼʫʵʪʳ ʧʨʦʚʦʜʠʣʠ ʧʦʣʥʦʮʝʥʥʫʶ ʨʘʟʤʠʥʢʫ ʠ 

ʫʧʨʘʞʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʘ. ʂʘʞʜʳʡ ʜʫʵʪ 

ʚʳʧʦʣʥʷʣ ʧʦ ʪʨʠ ʧʦʧʳʪʢʠ; 

¶ ʧʨʳʞʢʦʚʳʡ ʪʝʩʪ, ʚʢʣʶʯʘʶʱʠʡ ʜʚʘ ʚʠʜʘ ʧʨʳʞʢʦʚ: ʠʟ ʧʨʠʩʝʜʘ ʠ ʩ 
ʧʦʜʩʝʜʘʥʠʝʤ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʢʠʥʝʤʘʪʠʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʦʧʪʠʢʦ- 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʨʸʭʤʝʨʥʦʛʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʟʘʭʚʘʪʘ ʜʚʠʞʝʥʠʷ Qualisys, ʘ ʪʘʢʞʝ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ 

AMTI.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʤʠ 

ʦʩʦʙʝʥʥʦ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʘʣʘʩʴ ʬʘʟʘ ʚʳʙʨʦʩʘ. ʕʪʘ ʬʘʟʘ ʫ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʫʵʪʦʚ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʜʠʥʘʢʦʚʦ, ʦʜʥʘʢʦ ʠʤʝʝʪ 

ʧʨʠ ʵʪʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʈʘʟʙʝʛ ʠ ʧʨʠʟʝʤʣʝʥʠʷ ʧʨʠ ʚʠʜʝʦʘʥʘʣʠʟʝ 

ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ: ʨʘʟʥʳʝ ʜʫʵʪʳ ʠʩʧʦʣʥʷʶʪ ʠʭ ʧʦ-ʨʘʟʥʦʤʫ. 

ʊʘʢ, ʨʘʟʙʝʛ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʙʝʛʦʚʳʤʠ ʰʘʛʘʤʠ ʚʧʝʨʝʜ, ʪʘʢ ʠ ʙʝʛʦʚʳʤʠ 
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ʰʘʛʘʤʠ ʥʘʟʘʜ. ʈʘʟʣʠʯʠʷ ʪʦʣʴʢʦ ʚ ʫʜʦʙʩʪʚʝ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʚʠʟʫʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ (ʤʝʩʪʦ ʧʨʦʩʤʦʪʨʘ ʠ ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʷ). 

 

ʊʘʙʣʠʮʘ 1 ï ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʫʵʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʢʨʫʪʢʠ ʚ ʪʨʠ 

ʦʙʦʨʦʪʘ ʥʘ ʧʦʣʫ ʩʧʦʨʪʠʚʥʦʛʦ ʟʘʣʘ 
 ɺʨʝʤʷ 

ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩ. ʚʝʨʪ. 

ʩʢʦʨʦʩʪʠ 
ʧʦʜʲʸʤʘ, ʩ 

ʈʦʩʪ 

ʧʘʨʪʥʝʨʘ (ʩ 

ʚʳʪʷʥʫʪʳʤʠ 

ʨʫʢʘʤʠ), ʤ 

ʄʘʢʩ. 

ʚʝʨʪ. 

ʩʢʦʨʦʩʪʴ 

ʧʦʜʲʸʤʘ, 
ʤ/ʩ 

ʄʘʢʩ. ʚʝʨʪ. 

ʩʢʦʨʦʩʪʴ 

ʧʦʜʩʝʜʘʥʠʷ, 

ʤ/ʩ 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ 

ʧʦʜʲʸʤʘ, 

ʤ/ʩ 

ʉʨʝʜʥʝʝ 
ʫʩʢʦʨʝʥʠʝ 
ʧʦʜʲʸʤʘ, 

ʤ/ʩ2
 

 

ʆʮʝʥʢʘ 

ʩʫʜʝʡ ʟʘ 

ʠʩʧʦʣʥʝʥʠʝ 

ˉ1 0,565 2,054 3,62 2,08 2,27 6,40 7,88 

ʆʪʢʣʦʥ. 0,005  0,09 0,02 0,02 0,20 0,12 

ˉ2 0,553 1,932 3,89 2,28 2,46 7,03 6,91 

ʆʪʢʣʦʥ 0,014  0,31 0,07 0,01 0,65 0,23 

ˉ3 0,450 2,216 3,06 1,87 2,23 6,80 5,56 

ʆʪʢʣʦʥ 0,013  0,02 0,01 0,02 0,17 0,28 

ˉ4 0,537 2,148 3,47 2,05 2,28 6,47 6,49 

ʆʪʢʣʦʥ 0,023  0,11 0,07 0,04 0,44 0,15 

ˉ5 0,520 2,091 3,53 2,19 2,18 6,80 6,70 

ʆʪʢʣʦʥ 0,013  0,05 0,37 0,01 0,10 0,13 

ˉ6 0,418 1,990 3,42 2,55 2,18 8,28 6,74 

ʆʪʢʣʦʥ 0,063  0,09 0,04 0,05 1,20 0,03 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʚʫʭ ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚ ï ʠʟ 

ʧʨʠʩʝʜʘ ʠ ʩ ʧʦʜʩʝʜʘʥʠʝʤ. 

 
ʊʘʙʣʠʮʘ 2 - ɺʳʩʦʪʘ ʧʨʳʞʢʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʫ 

ʧʘʨʪʥʝʨʘ (ʤʫʞʯʠʥʳ) 

 ʇʨʳʞʦʢ ʠʟ 
ʧʨʠʩʝʜʘ 

ʇʨʳʞʦʢ ʩ 
ʧʦʜʩʝʜʘʥʠʝʤ 

ʈʘʟʥʠʮʘ ʚ ʟʥʘʯʝʥʠʷʭ 

 
 ̄

ɺ ʩrʦʪʘ 

ʧʨʳʞʢʘ 

(ʤ) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ 

(ɺʪ/ʢʛ) 

ɺʳʩʦʪʘ 

ʧʨʳʞʢʘ 

(ʤ) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ 

(ɺʪ/ʢʛ) 

 

ɺʳʩʦʪʘ 

ʧʨʳʞʢʘ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ 

1 0,342 28,894 0,376 33,790 9,13% 14,49% 

2 0,339 29,646 0,369 32,808 8,05% 9,64% 

3 0,330 25,032 0,338 26,658 2,56% 6,10% 

4 0,333 27,862 0,360 30,911 7,32% 9,86% 

5 0,331 26,762 0,355 31,968 6,85% 16,29% 

6 0,329 24,900 0,356 30,455 7,58% 18,24% 

 

ʇʦʩʢʦʣʴʢʫ ʵʣʝʤʝʥʪ ʧʦʜʢʨʫʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝ ʠʟ ʩʪʘʪʠʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʘ 

ʩ ʨʘʩʢʘʯʢʦʡ (ʘʤʦʨʪʠʟʘʮʠʝʡ), ʪʦ ʥʘʩ ʠʥʪʝʨʝʩʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʳʞʢʦʚʦʛʦ ʪʝʩʪʘ ʩ 

ʧʦʜʩʝʜʘʥʠʝʤ. ʍʦʨʦʰʠʝ ʤʦʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʘʨʪʥʝʨʦʚ ʚ 

ʜʫʵʪʘʭ ˉ1, ̄2 ʠ ˉ5. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʤʦʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ 

ʜʫʵʪʦʚ ʙʳʣʠ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʫ ʥʠʭ ʥʘʙʣʶʜʘʣʠʩʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ ʧʦʜʲʝʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʩʪʘ ʧʘʨʪʥʝʨʘ, ʘ ʪʘʢʞʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ. 
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘ ʧʨʠʤʝʨʝ ʜʫʵʪʦʚ ˉ3 ʠ ˉ4 ʪʝʤ, ʯʪʦ ʥʠʟʢʠʝ ʤʦʱʥʦʩʪʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʣʠʩʴ ʧʨʳʞʢʦʚʳʤ ʪʝʩʪʦʤ ʫ ʧʘʨʪʥʝʨʦʚ, ʜʦʩʪʠʛʘʶʪ 

ʩʚʦʝʛʦ ʧʠʢʘ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʜʫʵʪʦʚ ˉ1, ˉ2 ʠ ˉ5. 

ʄʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʥʝ ʚʩʝʛʜʘ ʩʪʦʠʪ ʫʜʝʣʷʪʴ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ. ʆʜʥʘʢʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ ʠ ʩʨʝʜʥʝʝ 

ʫʩʢʦʨʝʥʠʝ ʧʦʜʲʝʤʘ ʚ ʢʦʥʪʝʢʩʪʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʠ ʚʨʝʤʝʥʝʤ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ 

ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʜʫʵʪʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʘʨʪʥʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʪʘʣʢʠʚʘʪʴ ʧʘʨʪʥʝʨʰʫ ʚʚʝʨʭ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʝʛʦ ʜʚʠʞʝʥʠʷ ʥʘʚʝʨʭ. ʊʘʢ ʢʘʢ 

ʬʠʟʠʯʝʩʢʠ ʵʪʦ ʜʝʣʘʪʴ ʢʨʘʡʥʝ ʩʣʦʞʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʚʳʩʦʢʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ. ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ. ʋ 

ʚʩʝʭ ʧʘʨ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,2 ʜʦ 

2,4 ʤ/ʩ. ʉʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫ ʚʩʝʭ ʜʫʵʪʦʚ ʨʘʟʥʘʷ ʚʳʩʦʪʘ,  ʢʦʪʦʨʫʶ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʧʘʨʪʥʝʨʰʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʚʠʚʘʝʤʘʷ ʩʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʚ 2,18 ʤ/ʩ ʜʣʷ ʜʫʵʪʘ ˉ6 ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʢʨʫʪʢʠ, ʘ ʩʢʦʨʦʩʪʴ 2,23 ʤ/ʩ ʜʣʷ ʜʫʵʪʘ ˉ3 ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʥʠʟʢʦʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʣʠʥʘ ʪʝʣʘ ʫ ʧʘʨʪʥʝʨʦʚ ʨʘʟʥʘʷ ʠ ʨʘʩʩʪʦʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʧʘʨʪʥʝʨʰʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0,226 ʤ. 

ɺʦ-ʚʪʦʨʳʭ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʥʠʷ ʩʨʝʜʥʝʛʦ ʫʩʢʦʨʝʥʠʷ ʧʦʜʲʝʤʘ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʜʫʵʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʘʨʪʥʝʨʳ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʡ ʨʦʩʪ. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʩʚʦʡʩʪʚʝʥʥʦ ʜʫʵʪʫ ˉ6 (8,28 ʤ/ʩ2). ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʦʩʦʙʝʥʥʦʩʪʴ 

ʠʩʧʦʣʥʝʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʜʣʠʥʝ ʪʝʣʘ 

ʩʚʷʟʢʠ ʠ ʤʳʰʮʳ ʪʘʢʠʭ ʩʧʦʨʪʩʤʝʥʦʚ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʙ·ʣʴʰʦʡ ʜʣʠʥʦʡ ʪʝʣʘ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʜʫʵʪʘ ˉ6 

ʦʙʲʷʩʥʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʧʘʨʪʥʝʨ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʜʣʠʥʦʡ ʪʝʣʘ 

ʚʳʧʦʣʥʷʝʪ ʬʘʟʫ ʘʢʪʠʚʥʦʛʦ ʚʳʙʨʘʩʳʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ,  ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʳʩʪʨʳʤ ʚʨʝʤʝʥʝʤ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ (0,418 ʩ) ʠ ʥʠʟʢʦʡ ʚʳʩʦʪʦʡ ʧʦʜʲʝʤʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʥʳ ʪʝʣʘ 

ʧʘʨʪʥʝʨʘ (0,588 ʩ). ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʘʨʪʥʝʨʦʚ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʜʣʠʥʦʡ ʪʝʣʘ ʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʪʝʭʥʠʢʦʡ ʠʩʧʦʣʥʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʭʥʠʢʘ ʠʩʧʦʣʥʝʥʠʷ ʧʦʜʢʨʫʪʢʠ ʥʝ ̫ʚʣʷʝʪʩʷ 

ʦʰʠʙʦʯʥʦʡ, ʪʘʢ ʢʘʢ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ  ʪʘʙʣʠʮʝ ˉ1  ʩʫʜʝʡʩʢʠʤ  ʦʮʝʥʢʘʤ, 

ʜʫʵʪ ˉ6 ʧʦʣʫʯʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʩʫʤʤʫ ʙʘʣʣʦʚ ʟʘ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ (6,74 

ʙʘʣʣʘ), ʩʨʘʚʥʠʤʫʶ ʩ ʦʮʝʥʢʘʤʠ ʜʫʵʪʦʚ ˉ2 ʠ ˉ5 (6,91 ʠ 6,70 ʙʘʣʣʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʜʥʘʢʦ, ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ (3,42 

ʤ/ʩ) ʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ (2,18 ʤ/ʩ) ʫ ʜʫʵʪʘ ˉ6 ʥʠʞʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, 

ʩʨʝʜʠ ʚʩʝʭ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʜʫʵʪʦʚ (3,50 ʤ/ʩ ʠ 2,27 ʤ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʧʣʦʭʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʜʚʠʞʝʥʠʡ ʧʘʨʪʥʝʨʦʚ ʚ ʬʘʟʝ 

ʘʤʦʨʪʠʟʘʮʠʠ. 

ʇʦ ʠʪʦʛʘʤ ʧʨʳʞʢʦʚʦʛʦ ʪʝʩʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʩʦʪʳ ʧʨʳʞʢʘ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʫ ʧʘʨʪʥʝʨʦʚ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʨʘʟʥʠʮʘ 
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ʚ ʟʥʘʯʝʥʠʷʭ ʤʝʞʜʫ ʧʨʳʞʢʦʤ ʠʟ ʧʨʠʩʝʜʘ ʠ ʧʨʳʞʢʦʤ ʩ ʧʦʜʩʝʜʘʥʠʝʤ. ɼʚʠʞʝʥʠʷ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʘʨʪʥʝʨʘ ʚ ʧʨʳʞʢʦʚʦʤ ʪʝʩʪʝ ʩ ʧʦʜʩʝʜʘʥʠʝʤ ʠ ʧʘʨʪʥʝʨʘ ʚ 

ʬʘʟʝ ʘʤʦʨʪʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʠʜʝʥʪʠʯʥʳʤʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʥʠʮʝʡ ʚ ʟʥʘʯʝʥʠʷʭ ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʩʝʜʘʥʠʷ. ɺʳʩʦʪʘ ʧʨʳʞʢʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʳʞʢʘ ʩ 

ʧʦʜʩʝʜʘʥʠʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 7-9 %, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʥʘ 13 %. ʂʨʘʡʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʣ ʜʫʵʪ ˉ3 (2,5% ʚ 

ʚʳʩʦʪʝ ʧʨʳʞʢʘ ʠ 6% ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ), ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʣʘʙʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

ʧʦʜʩʝʜʘʥʠʷ: 1,87 ʤ/ʩ ʠ ʥʠʟʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʳʰʮʳ ʥʦʛ, ʩʚʷʟʢʠ ʫ 

ʧʘʨʪʥʝʨʘ ʚ ʜʫʵʪʝ ˉ3 ʨʘʟʚʠʪʳ ʩʣʘʙʦ. ʊʘʢ ʞʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʤʦʱʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʪʥʝʨʘ ʚ ʜʫʵʪʝ ˉ6. ɽʛʦ ʨʝʢʦʨʜʥʘʷ ʨʘʟʥʠʮʘ ʚ 

ʤʦʱʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʨʝʜʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʧʘʨʪʥʝʨʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʧʨʳʞʢʝ ʠʟ ʧʨʠʩʝʜʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʥʠʟʢʦʡ. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʜʣʠʥʳ ʪʝʣʘ ʧʘʨʪʥʝʨʘ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʜʩʝʜʘʥʠʷ. ʇʘʨʪʥʝʨ ʩ ʜʣʠʥʦʡ ʪʝʣʘ 

(ʫʢʘʟʳʚʘʝʪʩʷ ʩ ʚʳʪʷʥʫʪʳʤʠ ʥʘʚʝʨʭ ʨʫʢʘʤʠ) 1,932 ʤ ʠʟ ʜʫʵʪʘ ˉ2 ʠʤʝʝʪ 

ʨʝʢʦʨʜʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʜʩʝʜʘʥʠʷ ʠʟ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʜʫʵʪʦʚ ï 2,28 ʤ/ʩ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ, ʧʘʨʪʥʝʨ ʩ ʨʦʩʪʦʤ 2,148 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʢʦʨʦʩʪʴ 2,05 ʤ/ʩ. 

ʉʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʢʘʞʜʳʡ ʩʧʦʨʪʩʤʝʥ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʫʶ ʢʠʥʝʤʘʪʠʢʫ ʜʚʠʞʝʥʠʡ ʪʝʣʘ, ʦʜʥʘʢʦ 

ʠʩʭʦʜʷ ʠʟ ʧʦʢʘʟʘʥʠʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʙʦʣʴʰʝ  2 ʤ/ʩ ï 2,05-2,28 ʤ/ʩ.  ʂʘʢ  ʦʙʩʫʞʜʘʣʦʩʴ  ʨʘʥʝʝ,  

ʜʫʵʪ ˉ3 ʠʤʝʝʪ ʩʘʤʫʶ ʥʠʟʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʜʩʝʜʘʥʠʷ, ʜʘʞʝ ʩ 

ʜʣʠʥʦʡ ʪʝʣʘ ʧʘʨʪʥʝʨʘ ʚ 2,216 ʤʝʪʨʘ. 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ 

ʟʘʚʠʩʠʪ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʩʝʜʘʥʠʷ. ʉʨʘʚʥʠʚʘʷ ʵʪʠ 

ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ ʠ ʜʘʥʥʳʝ ʧʨʳʞʢʦʚʦʛʦ ʪʝʩʪʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʢʪʠʚʥʘʷ 

ʨʘʙʦʪʘ ʧʘʨʪʥʝʨʘ ʚ ʬʘʟʝ ʘʤʦʨʪʠʟʘʮʠʠ ʥʠʞʥʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ ʧʦʟʠʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʛʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʧʘʨʪʥʝʨʘ ʚ ʬʘʟʝ ʚʳʙʨʘʩʳʚʘʥʠʷ. 

 

ɺʳʚʦʜʳ 
1. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʳʞʢʘ ʩ ʧʦʜʩʝʜʘʥʠʝʤ (ʧʦ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʳʞʢʦʤ 

ʠʟ ʧʨʠʩʝʜʘ), ʚʳʩʦʪʘ ʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 7-9 %, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ 13 %. ʄʝʥʴʰʘʷ ʨʘʟʥʠʮʘ ʚ ʟʥʘʯʝʥʠʷʭ ʜʚʫʭ ʚʠʜʦʚ 

ʧʨʳʞʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʘʙʦ ʨʘʟʚʠʪʳʝ ʤʳʰʮʳ ʠ ʩʚʷʟʢʠ ʥʦʛ ʫ ʧʘʨʪʥʝʨʘ, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʩʝʜʘʥʠʷ ʠ 

ʧʦʜʲʝʤʘ ʚ ʬʘʟʝ ʘʤʦʨʪʠʟʘʮʠʠ ʠ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʚʳʙʨʘʩʳʚʘʥʠʷ. 

2. ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʧʨʳʞʢʦʚʦʤ ʪʝʩʪʝ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʧʘʨʪʥʝʨʫ ʩʦʭʨʘʥʷʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʦ ʚʨʝʤʷ 

ʬʘʟʳ ʚʳʙʨʦʩʘ ʚ ʧʦʜʢʨʫʪʢʝ. 
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3. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʠʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʳʰʮ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʜʩʝʜʘʥʠʷ ʠ ʧʦʜʲʝʤʘ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʩʝʜʘʥʠʷ ʠ ʧʦʜʲʝʤʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʦʩʪʘʚʠʣʠ 2,16 ʠ 2,27 ʤ/ʩ. ʆʪʢʣʦʥʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ  

ʩʣʦʞʥʦʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʬʠʛʫʨʥʦʤ ʢʘʪʘʥʠʠ. 

4. ʇʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʳ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ. ɺ ʩʣʫʯʘʝ ʩʠʣʴʥʦʡ 

ʨʘʟʥʠʮʳ ʚ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ, ʨʘʙʦʪʘ ʧʘʨʪʥʝʨʘ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʚʳʙʨʘʩʳʚʘʥʠʷ 

ʙʫʜʝʪ ʢʨʘʡʥʝ ʥʝʵʬʬʝʢʪʠʚʥʦʡ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʩʦʪʳ 

ʧʦʜʲʝʤʘ. 
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Annotation. The article presents the results of the study of lower limbsô muscles power 

characteristics influence on the quality of performance of coordination-coordinating elements in 

pair figure skating. It is shown that poorly developed muscles and ligaments of partnerôs legs 

adversely affect the maximum vertical speed of damping and lifting in the phase of depreciation and 

the phase of active ejection. The highly developed lower limbsô muscles allow partner to maintain 

the maximum vertical speed for a longer time during the ejection phase in a twist lift. Any deviation 
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of maximum vertical speed of squatting and lifting below average values negatively affect the 

quality of performance of coordination-coordinating elements in pair figure skating. 

Key words: pair figure skating, complex coordination elements, twist lift, analysis of movements, 

muscles of the lower limbs. 
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ʈɸɿɺʀʊʀɽ ʂʆʆʈɼʀʅɸʎʀʀ ʇʆʉʈɽɼʉʊɺʆʄ ɻʈʋʇʇʆɺʓʍ 

ʋʇʈɸɾʅɽʅʀʁ ʉ ʇʗʊʔʖ ʆɹʈʋʏɸʄʀ ɼɽɺʆʏɽʂ 8 ï 9 ʃɽʊ, 

ɿɸʅʀʄɸʖʑʀʍʉʗ ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ ɻʀʄʅɸʉʊʀʂʆʁ 

 

ɼʨʦʙʠʥʠʥʘ ʄ.ʆ., ɹʠʢʤʫʭʘʤʝʪʦʚ ʈ.ʂ. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʦʨʜʠʥʘʮʠʠ ʢʘʢ 

ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ ʢʘʯʝʩʪʚ ʚ ʛʨʫʧʧʦʚʦʤ ʫʧʨʘʞʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʫʧʧʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ ʜʝʚʦʯʝʢ 8-9 ʣʝʪ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʦʨʜʠʥʘʮʠʷ, ʦʙʨʫʯʠ, ʛʠʤʥʘʩʪʠʢʘ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʦʦʨʜʠʥʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʢʘʯʝʩʪʚ ʚ ʛʨʫʧʧʦʚʦʤ ʫʧʨʘʞʥʝʥʠʠ. ʈʘʟʚʠʪʠʝ ʢʦʦʨʜʠʥʘʮʠʠ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʆʙʨʫʯ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʠ 

ʩʘʤʳʭ ʣʝʛʢʦʦʙʫʯʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ. ʉʣʦʞʥʦʩʪʴ ʚ ʛʨʫʧʧʦʚʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳʰʝ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʝ. 

ɻʨʫʧʧʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ - ʵʪʦ ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ 

ʛʠʤʥʘʩʪʢʘʤʠ ʚʩʝʡ ʢʦʤʘʥʜʳ. ʂʦʤʘʥʜʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʯʝʣʦʚʝʢ. ʇʨʦʠʩʭʦʜʠʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ. ɻʨʫʧʧʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʩʣʦʞʥʦʩʪʠ ʥʘ ʤʥʦʛʦ ʚʳʰʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ʆʜʠʥ ʠʟ ʶʥʳʭ ʚʦʟʨʘʩʪʦʚ ʨʘʙʦʪʳ ʩ ʧʨʝʜʤʝʪʦʤ ʚ 

ʛʨʫʧʧʦʚʳʭ ʫʧʨʘʞʥʝʥʠʷʭ 8-9 ʣʝʪ. ɼʦ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʛʠʤʥʘʩʪʢʠ ʚ ʛʨʫʧʧʦʚʦʤ 

ʫʧʨʘʞʥʝʥʠʠ ʚʳʧʦʣʥʷʶʪ ʪʦʣʴʢʦ ʫʧʨʘʞʥʝʥʠʝ ʙʝʟ ʧʨʝʜʤʝʪʘ. ʉʘʤʳʤ ʚʘʞʥʳʤ, 

ʩʣʦʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʛʨʫʧʧʦʚʦʤ ʫʧʨʘʞʥʝʥʠʠ ʩ ʧʷʪʴʶ ʦʙʨʫʯʘʤʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʙʨʦʩʢʘ (ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʚʦʟʜʫʭʝ ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ), ʜʣʷ ʝʸ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʦʨʜʠʥʘʮʠʠ. ʉʣʦʞʥʦʩʪʴ ʠ ʜʠʥʘʤʠʢʘ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʠʤʥʘʩʪʦʢ ʥʘ ʚʳʩʪʫʧʣʝʥʠʠ 
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ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʘʤʘʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʘʷ ʩʠʪʫʘʮʠʷ, ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʤʦʤʝʥʪ 

ʧʨʦʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʤʥʘʩʪʢʠ. ɽʡ ʥʝʦʙʭʦʜʠʤʦ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʣʶʙʳʤʠ ʧʦ ʩʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʰʠʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ ð ʙʳʩʪʨʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʯʸʪʢʦ, ʠ ʢʘʢ ʤʦʞʥʦ ʧʨʘʚʠʣʴʥʝʝ [1, 4]. 

ʂʦʦʨʜʠʥʘʮʠʷ ï ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚʳʧʦʣʥʷʪʴ ʜʚʠʛʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 

ʟʘ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʙʳʩʪʨʦ, ʨʘʮʠʦʥʘʣʴʥʦ, ʥʘʭʦʜʯʠʚʦ. 

ʈʝʰʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʩʚʦʝʥʥʳʭ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʥʝʟʥʘʢʦʤʳʭ ʩʠʪʫʘʮʠʷʭ. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʧʨʦʷʚʣʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʣʦʚʢʦʩʪʴ [2, 3]. 

ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʣʝʛʯʝ ʚ ʛʨʫʧʧʦʚʳʭ ʫʧʨʘʞʥʝʥʠʷʭ. ʂʦʤʘʥʜʥʘʷ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ 

ʜʘʸʪ ʙʦʣʴʰʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ. ɹʦʣʴʰʝ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʩʠʪʫʘʮʠʡ ʚ ʦʪʣʠʯʠʠ ʦʪ ʣʠʯʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʜʘʥʥʘʷ ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ [5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʨʦʚʝʨʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʫʧʧʦʚʳʭ 

ʫʧʨʘʞʥʝʥʠʡ ʜʝʚʦʯʝʢ 8-9 ʣʝʪ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

2. ʇʨʦʚʝʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʛʠʤʥʘʩʪʦʢ ʥʘ ʢʦʦʨʜʠʥʘʮʠʶ 
ʜʚʠʞʝʥʠʡ ʛʨʫʧʧʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʫʧʧʦʚʳʭ 
ʫʧʨʘʞʥʝʥʠʡ ʜʝʚʦʯʝʢ 8-9 ʣʝʪ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ ʠ 

ʧʨʦʚʝʨʠʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʚʥʦʚʝʩʠʶ (ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʟʳ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʷʭ ʪʝʣʘ, ʧʦ ʭʦʜʫ ʚʳʧʦʣʥʝʥʠʷ ʜʚʠʞʝʥʠʡ); ʪʦʯʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ (ʚʨʝʤʝʥʥʘʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ, ʩʠʣʦʚʘʷ) ʟʘʜʘʥʠʷ; ʚʨʝʤʷ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʜʦʣʞʥʳʤ ʫʨʦʚʥʝʤ ʪʦʯʥʦʩʪʠ, ʣʠʙʦ ʤʠʥʠʤʘʣʴʥʦʝ 

ʚʨʝʤʷ ʦʪ ʤʦʤʝʥʪʘ ʠʟʤʝʥʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʜʦ ʥʘʯʘʣʘ ʦʪʚʝʪʥʦʛʦ ʜʚʠʞʝʥʠʷ;. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʣʦ ʠʟ 3 ʪʝʩʪʦʚ. 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʩʝʥʪʷʙʨʴ 2017 ʛʦʜ) 

 ʩʧʦʩʦʙʥʦʩʪʴ ʢ 
ʨʘʚʥʦʚʝʩʠʶ 

ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 
ʧʝʨʝʙʨʦʩʢʠ 

ʚʨʝʤʷ ʦʚʣʘʜʝʥʠʷ ʪʦʯʥʦʩʪʠ 

ʂɻ ʕɻ ʂɻ ʕɻ ʂɻ ʕɻ 

ɡ+ŭ 10,4+0,51 9,7+0,50 7,65+0,43 7,49+0,47 6,7+0,49 5,9+0,40 

t ʛʨ. 2,05 

t ʉʪʴʶʜʝʥʪʘ 0,87 2,05 1,94 

P >0,05 Ó  0,05 >0,05 
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ʈʠʩʫʥʦʢ 1 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʄʝʪʦʜʠʢʘ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʫʧʧʦʚʳʭ 

ʫʧʨʘʞʥʝʥʠʡ, ʜʝʚʦʯʝʢ 8-9 ʣʝʪ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ 

ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʚ ʧʨʦʮʝʩʩ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʞʥʝʥʠʷ. ʂʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʦʨʜʠʥʘʮʠʠ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ: 

- ʧʦʚʳʰʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ;- ʧʦʚʳʰʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ 

(ʩʪʘʪʠʢʠ) ʜʝʚʦʯʝʢ-ʛʠʤʥʘʩʪʦʢ 8-9 ʣʝʪ;- ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʪʳ ʨʝʘʢʮʠʠ;- 

ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ;- ʘʢʪʠʚʠʟʘʮʠʷ 

ʚʥʠʤʘʥʠʝ ʛʠʤʥʘʩʪʦʢ ʥʘ ʧʨʝʜʤʝʪʥʫʶ ʧʦʜʛʦʪʦʚʢʫ; - ʧʦʚʳhʝʥʠʝ ʫʨʦʚʥʷ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ;- ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʢʦʨʦʩʪʥʳʭ ʜʝʡʩʪʚʠʡ;- ʥʝʦʙʳʯʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʠʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʢʦʦʨʜʠʥʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 
 

ʊʘʙʣʠʮʘ 2 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʘʚʥʦʚʝʩʠʶ 

ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʙʨʦʩʢʘ 

ʚʨʝʤʷ ʦʚʣʘʜʝʥʠʷ ʪʦʯʥʦʩʪʠ 

ʂɻ ʕɻ ʂɻ ʕɻ ʂɻ ʕɻ 

   

ɡ+ŭ 
13,69+0, 

57 
12,5+0,55 9,16+0,54 8,5+0,49 8,9+0,51 7,6+0,47 

t ʛʨ. 2,05 

t ʉʪʴʶʜʝʥʪʘ 2,24 4,48 6,82 

P Ò 0,05 Ò  0,05 Ò 0,05 
 

ɺʨʝʤʷ ʦʚʣʘʜʝʥʠʷ 

ʪʦʯʥʦʩʪʠ 

ʊʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʙʨʦʩʢʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʘʚʥʦʚʝʩʠʶ 

1 
2 

ʂɻ 
ʕɻ 3 

4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
12 

154 

110 

65 ʂɻ 

21 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʘʚʥʦʚʝʩʠʶ 
ʊʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʙʨʦʩʢʘ 

ɺʨʝʤʷ ʦʚʣʘʜʝʥʠʷ 

ʪʦʯʥʦʩʪʠ 
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ʈʠʩʫʥʦʢ 2 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 
 
 

ʈʠʩʫʥʦʢ 3 - ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʦʨʜʠʥʘʮʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʘʤʠ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʰʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʫʧʧʦʚʳʭ 

ʫʧʨʘʞʥʝʥʠʡ ʜʝʚʦʯʝʢ 8-9 ʣʝʪ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ 

ʵʬʬʝʢʪʠʚʥʘ. 

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʠʢʠ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʧʦʚʳʩʠʣʘʩʴ 

ʢʦʦʨʜʠʥʘʮʠʷ ʫ ʛʠʤʥʘʩʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʝʚʦʯʢʠ ʥʘʫʯʠʣʠʩʴ 

ʥʦʚʳʤ ʜʚʠʛʘʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʞʥʝʥʠʷ. ʅʘʫʯʠʣʠʩʴ ʪʦʯʥʦ ʠ 

ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʧʨʠ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʦʚʳʩʠʣʘʩʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘ 

ʩʯʝʪ ʧʦʚʪʦʨʝʥʠʡ ʩʪʘʪʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ɹʳʩʪʨʦ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʧʦʩʣʝ 

ʚʨʘʱʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ʋʚʝʣʠʯʠʣʩʷ ʪʝʤʧ ʜʚʠʞʝʥʠʷ. ʅʘʫʯʠʣʠʩʴ ʪʦʯʥʦ 

ʚʳʧʦʣʥʷʪʴ ʜʚʠʛʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʩ ʧʨʝʜʤʝʪʦʤ. ʋʚʝʣʠʯʠʣʘʩʴ ʪʝʭʥʠʢʘ ʪʦʯʥʦʩʪʠ 

ʙʨʦʩʢʘ. 
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ʊɽʍʅʆʃʆɻʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʊɸʂʊʀʏɽʉʂʀʍ ʋʄɽʅʀʁ ʀ 

ʅɸɺʓʂʆɺ ʉʇʆʈʊʉʄɽʅʆɺ ɻʈʋʇʇ ʅɸʏɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʂʀ ʀ 

ʊʈɽʅʀʈʆɺʆʏʅʆɻʆ ʕʊɸʇɸ, ʉʇɽʎʀɸʃʀɿʀʈʋʖʑʀʍʉʗ ɺ ɻʆʅʂɸʍ 

ʂʈʆʉʉ-ʂɸʅʊʈʀ 

 

ɼʳʰʘʢʦʚ ʀ. ʉ., ʀʩʤʘʠʣʦʚ ɸ.ʀ. 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʧʦʨʪʩʤʝʥʦʚ ʛʨʫʧʧ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʵʪʘʧʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʤʘʫʥʪʠʥʙʘʡʢʝ ʛʦʥʢʘ ʢʨʦʩʩ-ʢʘʥʪʨʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʳʰʣʝʥʠʝ, ʪʘʢʪʠʢʘ, ʚʝʣʦʩʠʧʝʜʠʩʪʳ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, 

ʪʘʢʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʚʝʣʦʩʧʦʨʪ ʤʘʫʥʪʠʥʙʘʡʢ. 

 

ɺʝʣʦʩʧʦʨʪ ï ʤʘʫʥʪʠʥʙʘʡʢ (ʢʨʦʩʩ-ʢʘʥʪʨʠ) - ʦʜʠʥ ʠʟ ʦʣʠʤʧʠʡʩʢʠʭ ʚʠʜʦʚ 

ʧʨʦʛʨʘʤʤʳ ʚʝʣʦʩʠʧʝʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ. ʊʘʢʪʠʢʘ ʚ ʵʪʦʤ ʚʠʜʝ ʛʦʥʦʢ ʷʚʣʷʝʪʩʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ, ʢʦʪʦʨʘʷ ʧʨʦʪʝʢʘʝʪ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʩʦʧʝʨʥʠʢʦʚ ʠ 

ʩʚʷʟʘʥʘ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʨʝʰʝʥʠʝʤ ʧʝʨʮʝʧʪʠʚʥʦ-ʤʦʪʦʨʥʳʭ ʟʘʜʘʯ. ɺ 

ʤʘʫʥʪʠʥʙʘʡʢʝ ʯʘʱʝ ʚʩʝʛʦ ʩʧʦʨʪʩʤʝʥʫ ʧʨʠʭʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʫʩʣʦʚʠʷʤʠ 

(ʧʨʘʚʠʣʘʤʠ) ʩʦʨʝʚʥʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʘʢʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʩʧʦʨʪʩʤʝʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ï ʥʘʣʠʯʠʝʤ ʪʘʢʪʠʯʝʩʢʦʛʦ 

ʧʣʘʥʘ, ʧʨʘʚʠʣʴʥʳʤ ʚʳʙʦʨʦʤ ʩʨʝʜʩʪʚ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʜʝʡʩʪʚʝʥʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʤʳʰʣʝʥʠʷ, ʙʳʩʪʨʦʪʦʡ ʧʨʦʮʝʩʩʦʚ ʤʳʰʣʝʥʠʷ, ʦʧʦʨʘ ʥʘ ʪʘʢʪʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʩʚʷʟʠ ʩ ʵʤʦʮʠʦʥʘʣʴʥʦ ʚʦʣʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʪ.ʜ. 

ʊʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʛʦʥʢʘʭ 

ʢʨʦʩʩ-ʢʘʥʪʨʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʥʝʠʟʚʝʩʪʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʦʨʝʚʥʦʚʘʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʩʠʪʫʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. ʊʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1) ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʚʦʩʧʨʠʷʪʠʷ ï ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʧʦʚʝʜʝʥʠʷ ʩʦʧʝʨʥʠʢʦʚ ʠ ʧʘʨʪʥʝʨʦʚ, ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ; 

2) ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʧʨʝʞʥʠʤ 

ʩʧʦʨʪʠʚʥʳʤ ʦʧʳʪʦʤ; 

3) ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʩʥʘʯʘʣʘ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʘ 

ʟʘʪʝʤ ʚ ʤʦʪʦʨʥʳʭ ʜʝʡʩʪʚʠʷʭ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫ ʩʧʦʨʪʩʤʝʥʦʚ 

ʛʨʫʧʧ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʵʪʘʧʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ 

ʛʦʥʢʘʭ ʢʨʦʩʩ-ʢʘʥʪʨʠ. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
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1. ɺʳʷʚʠʪʴ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʪʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʛʨʫʧʧ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʵʪʘʧʘ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʛʦʥʢʘʭ ʢʨʦʩʩ-ʢʘʥʪʨʠ; 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʧʦʨʪʩʤʝʥʦʚ ʛʨʫʧʧ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʵʪʘʧʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʛʦʥʢʘʭ ʢʨʦʩʩ-ʢʘʥʪʨʠ; 

3. ʆʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʪʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ 

ʛʨʫʧʧ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʵʪʘʧʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ 

ʛʦʥʢʘʭ ʢʨʦʩʩ-ʢʘʥʪʨʠ. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2018 ʛʦʜʘ ʧʦ ʬʝʚʨʘʣʴ 

2019 ʛʦʜʘ ʠ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʪʨʠ ʵʪʘʧʘ: 1) ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 2) ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʚʝʜʫʱʠʭ ʪʨʝʥʝʨʦʚ ʧʦ ʚʝʣʦʩʧʦʨʪʫ 

ʤʘʫʥʪʠʥʙʘʡʢ ʠ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʣʠʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ 

ʛʦʥʢʘʭ ʢʨʦʩʩ-ʢʘʥʪʨʠ; 3) ɸʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʨʷʜ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʪʘʢʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʪʘʢʠʭ ʢʘʢ: 1) 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, 2) ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ, 3) ʛʣʫʙʠʥʘ ʤʳʰʣʝʥʠʷ, 4) ʰʠʨʦʪʘ 

ʤʳʰʣʝʥʠʷ, 5) ʩʢʦʨʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, 6) ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ, 7) ʢʨʠʪʠʯʥʦʩʪʴ, 8) 

ʧʳʪʣʠʚʦʩʪʴ, 9) ʪʦʨʦʧʣʠʚʦʩʪʴ. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ 

ʚʝʜʫʱʠʭ ʪʨʝʥʝʨʦʚ ʧʦ ʚʝʣʦʩʧʦʨʪʫ ʤʘʫʥʪʠʥʙʘʡʢ ʚ ʛ. ʄʦʩʢʚʝ ʦ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ 

ʪʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʯʝʤ 

ʦʧʳʪʥʝʝ ʪʨʝʥʝʨ, ʪʝʤ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʝʪʩʷ ʥʘ ʟʘʥʷʪʠʷ ʧʦ ʪʘʢʪʠʢʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪ ʥʘ ʦʙʱʫʶ ʠ 

ʩʧʝʮʠʘʣʴʥʫʶ ʬʠʟʠʯʝʩʢʫʶ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ. 

ɺ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʚ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʩʧʦʨʪʩʤʝʥʦʚ ʙʳʣ ʚʢʣʶʯʝʥ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʪʘʢʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʝ. ʋʧʨʘʞʥʝʥʠʷ ʜʝʣʠʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʝʤʳ: 1) ʊʘʢʪʠʢʘ ʚʳʙʦʨʘ 

ʩʪʘʨʪʦʚʦʡ ʧʦʟʠʮʠʠ; 2) ʊʘʢʪʠʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʚʦʨʦʪʦʚ; 3) ʊʘʢʪʠʢʘ ʝʟʜʳ ʧʦ 

ʜʠʩʪʘʥʮʠʠ; 4) ʊʘʢʪʠʢʘ ʧʨʝʦʜʦʣʝʥʠʷ ʩʧʫʩʢʦʚ; 5) ʊʘʢʪʠʢʘ ʧʨʝʦʜʦʣʝʥʠʷ ʧʦʜʲʝʤʦʚ; 

6) ʊʘʢʪʠʢʘ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ; 7) ʊʘʢʪʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʚʝʣʦʩʠʧʝʜʘ ʧʝʨʝʜ 
ʩʪʘʨʪʦʤ. ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʚ ʘʫʜʠʪʦʨʠʷʭ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʜʠʩʪʘʥʮʠʠ. ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ 15 ʤʠʥ. ʋʧʨʘʞʥʝʥʠʷ ʩʦʩʪʦʷʣʠ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʟʘʜʘʥʠʡ ʥʘʯʠʥʘʷ ʦʪ ʧʨʘʚʠʣ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʜʦ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ 

ʚʝʣʦʩʠʧʝʜʘ. 
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ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʢʘʟʘʣʠʩʴ - ʩʢʦʨʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʛʣʫʙʠʥʘ ʠ 
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ʊʘʢʪʠʢʘ ʚ ʵʪʦʤ ʚʠʜʝ ʛʦʥʦʢ ʷʚʣʷʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ, ʙʳʩʪʨʘʷ ʦʮʝʥʢʘ ʦʙʩʪʘʥʦʚʢʠ, ʩʢʦʨʦʩʪʴ ʧʨʠʝʤʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ, ʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʧʦʤʦʛʘʝʪ ʩʧʦʨʪʩʤʝʥʫ ʜʦʩʪʠʛʥʫʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 
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Annotation: In this paper, an attempt has been made to develop technologies for the 
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ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓɽ ʉʈɽɼʉʊɺɸ ʀ ʄɽʊʆɼʓ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ɹʓʉʊʈʆʊʓ ʆɼʀʅʆʏʅʓʍ ʋɼɸʈʅʓʍ 

ɼɽʁʉʊɺʀʁ ʈʋʂɸʄʀ ɺ ʉʇʆʈʊʀɺʅʆʄ ʂɸʈɸʊʕ ʅɸ ʕʊɸʇɽ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʉʇʆʈʊʀɺʅʆɻʆ ʄɸʉʊɽʈʉʊɺɸ 

 

ɽʛʦʨʦʚ ʄ.ʉ., ʆʨʣʦʚ ʖ.ʃ. 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʳʩʪʨʦʪʳ ʦʜʠʥʦʯʥʳʭ ʫʜʘʨʥʳʭ 

ʜʝʡʩʪʚʠʡ ʨʫʢʘʤʠ ʫ ʢʘʨʘʪʵʠʩʪʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʫʤʠʪʵ  

ʥʘ ʵʪʘʧʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʳʩʪʨʦʪʘ ʦʜʠʥʦʯʥʳʭ ʫʜʘʨʥʳʭ ʜʝʡʩʪʚʠʡ ʨʫʢʘʤʠ, 

ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ, ʤʦʪʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʩʠʩʪʝʤʘ ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʧʦʨʪʩʤʝʥʦʤ 

 

ɺʚʝʜʝʥʠʝ. ɸʥʘʣʠʟ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʩʦʨʝʚʥʦʚʘʥʠʷʤʠ ʧʦ ʢʫʤʠʪʵ ʢʘʪʝʛʦʨʠʠ ʶʥʠʦʨʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ ʷʚʣʷʝʪʩʷ 

ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʕʪʦʪ ʬʘʢʪ ʩʚʦʜʠʪ ʥʘ 

ʥʝʪ ʪʦʯʥʳʡ ʚʳʙʦʨ ʤʦʤʝʥʪʘ ʜʣʷ ʥʘʯʘʣʘ ʘʪʘʢʠ ʠ ʧʨʘʚʠʣʴʥʫʶ ʪʘʢʪʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʘʪʘʢʠ, ʧʦʟʚʦʣʷʷ ʩʦʧʝʨʥʠʢʫ ʫʩʧʝʚʘʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʫʛʨʦʟʫ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʟʘʱʠʪʥʳʤ, ʣʠʙʦ ʦʪʚʝʪʥʳʤ ʜʝʡʩʪʚʠʷʤ.[1] 

ʎʝʣʴ ʨʘʙʦʪʳ - ʠʩʩʣʝʜʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʚʦʩʧʠʪʘʥʠʶ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʙʳʩʪʨʦʪʳ ʫʜʘʨʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ 

ʧʨʦʮʝʩʩʝ ʢʘʨʘʪʵʠʩʪʦʚ ʚ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʢʫʤʠʪʵ ʥʘ ʵʪʘʧʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʠ ʚʥʝʜʨʠʪʴ ʚ ʪʨʝʥʠʨʦʚʦʯʥʫʶ ʧʨʘʢʪʠʢʫ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʠʟ ʥʠʭ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʯʥʦʩʪʠ ʤʦʤʝʥʪʥʦ- 

ʚʨʝʤʝʥʥʳʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʘʤʧʣʠʪʫʜʥʳʭ ʠ ʪʦʯʥʦʩʪʥʦ-ʮʝʣʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʫʜʘʨʥʳʭ ʜʝʡʩʪʚʠʡ ʨʫʢʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 05.08. ʧʦ 25.12.2018 ʛ. ʥʘ 

ʙʘʟʝ ʩʧʦʨʪʠʚʥʦʛʦ ʢʣʫʙʘ ʢʘʨʘʪʵ çʌʘʚʦʨʠʪè ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʝʞʝʛʦʜʥʦʤʫ 

ʇʝʨʚʝʥʩʪʚʫ ʛ. ʄʦʩʢʚʳ ʠ 5-6 ʦʪʢʨʳʪʳʤ ʪʫʨʥʠʨʘʤ ʩʨʝʜʠ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ 16 ï 

17 ʣʝʪ, ʚʭʦʜʷʱʠʤ ʚ ʢʘʣʝʥʜʘʨʴ ʬʝʜʝʨʘʮʠʡ ʢʘʨʘʪʵ ʛ. ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 16 ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʚʦʟʨʘʩʪʝ 16-17 ʣʝʪ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʥʘ ʵʪʘʧʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ʢʫʤʠʪʵ ʠ ʘʢʪʠʚʥʦ 

ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʨʘʡʦʥʥʦʛʦ, ʛʦʨʦʜʩʢʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʘʥʛʦʚ. ʂʚʘʣʠʬʠʢʘʮʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ï1 ʚʟʨʦʩʣʳʡ ʠ ʂʄʉ. ʇʨʠ ʧʦʤʦʱʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩʧʦʨʪʩʤʝʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʦʜʥʦʨʦʜʥʳʝ 

ʛʨʫʧʧʳ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ. ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʪʨʝʥʠʨʦʚʦʯʥʳʝ 

ʟʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 6 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦ 4 ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʯʘʩʘ. 

ʅʘ ʢʘʞʜʦʤ ʟʘʥʷʪʠʠ, ʠʩʧʳʪʫʝʤʳʝ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʩʣʝ 

ʨʘʟʤʠʥʢʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʚʳʧʦʣʥʷʣʠ 2 ʫʧʨʘʞʥʝʥʠʷ: ʧʝʨʚʦʝ ï ʥʘʧʨʘʚʣʝʥʥʦʝ 
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ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʳʩʪʨʦʪʳ ʚʳʧʦʣʥʝʥʠʷ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʨʝʟʠʥʦʚʦʛʦ ʞʛʫʪʘ ʠ ʠʤʠʪʠʨʫʶʱʠʝ ʫʜʘʨʥʦʝ ʜʝʡʩʪʚʠʷ ʎʋʂʂʆʄʀ ʊʖɼɸʅ 

ɻʗʂʋ ɼɿʋʂʀ, ʚʪʦʨʦʝ ï ʫʧʨʘʞʥʝʥʠʝ ʪʘʢ ʞʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʘʟʚʠʪʠʝ  

ʙʳʩʪʨʦʪʳ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʎʋʂʂʆʄʀ ʊʖɼɸʅ ɻʗʂʋ ɼɿʋʂʀ ʠ 

ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʩʠʩʪʝʤʝ çʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʧʦʨʪʩʤʝʥʦʤè [2], ʚ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ çʷʚʣʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ 

ʧʘʜʝʥʠʷè. 

ʇʨʠ ʧʝʨʚʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʢʦʥʪʨʦʣʴ 

ʚʳʧʦʣʥʷʝʤʳʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ. ʊʘʢ ʞʝ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʩʧʦʨʪʩʤʝʥʦʚ, ʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʷʝʤʳʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ çCoaches Eyeè. ʌʠʢʩʠʨʫʶʱʠʡ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʡ ʜʦ 

ʩʦʪʳʭ ʜʦʣʝʡ ʩʝʢʫʥʜʳ[2]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʩʪʦʚ-ʫʧʨʘʞʥʝʥʠʡ, ʚ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʩʠʩʪʝʤʘ 

ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʧʦʨʪʩʤʝʥʦʤ; 

-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʙʩʝʨʚʘʮʠʠ (ʥʘʙʣʶʜʝʥʠʷ); 
-ʢʚʘʣʠʤʝʪʨʠʷ (ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ); 

-ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ; 
- ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦ- 

ʦʧʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çCoaches Eyeè 

ɺ ʥʘʯʘʣʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʨʝʜʠ ʩʧʦʨʪʩʤʝʥʦʚ ʙʳʣʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦ ʧʝʨʚʦʝ ʢʦʥʪʨʦʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ, ʧʨʦʚʦʜʠʚʰʝʝʩʷ ʜʣʷ 

ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʦʪʙʦʨʘ ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʠʩʭʦʜʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʪʝʩʪ ʠʤʠʪʠʨʦʚʘʣ ʜʚʠʛʘʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʘʪʘʢʫʶʱʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʚ ʢʫʤʠʪʵ ï ʎʋʂʂʆʄʀ ʊʖɼɸʅ ɻʗʂʋ ɼɿʋʂʀ. ʅʘ 

ʨʘʩʩʪʦʷʥʠʝ ʚ 1 ʤʝʪʨ ʦʪ ʧʦʣʘ, ʧʘʨʘʣʣʝʣʴʥʦ ʝʤʫ, ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʚʝʨʝʚʢʘ, ʚʪʦʨʘʷ 

ʚʝʨʝʚʢʘ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʥʘʜ ʧʝʨʚʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1.8 ʤʝʪʨʦʚ ʦʪ ʧʦʣʘ. ɸʩʩʠʩʪʝʥʪ 

ʚʩʪʘʝʪ ʥʘ ʣʘʚʦʯʢʫ, ʜʝʨʞʘ ʚ ʨʫʢʝ ʪʝʥʥʠʩʥʳʡ ʤʷʯ, ʚʦʟʣʝ ʚʝʨʭʥʝʡ ʚʝʨʝʚʢʠ. 

ʉʧʦʨʪʩʤʝʥ ʚʩʪʘʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 1 ʤʝʪʨ ʦʪ ʚʝʨʝʚʢʠ, ʚ ʩʪʦʡʢʫ ʄʆʊʆ ɼɸʊʀ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʧʦʨʪʩʤʝʥʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘ ʪʘʪʘʤʠ ʨʘʩʩʪʦʷʥʠʝ ʚ 1 ʤʝʪʨ. ɺ 

ʚʳʙʨʘʥʥʳʡ ʘʩʩʠʩʪʝʥʪʦʤ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʥ ʚʳʧʫʩʢʘʝʪ ʤʷʯ. 

ɿʘʜʘʯʘ ʩʧʦʨʪʩʤʝʥʘ ʚʳʧʦʣʥʠʪʴ ʫʜʘʨ ʎʋʂʆʄʀ ɻʗʂʋ ɼɿʋʂʀ ʧʦʧʘʚ ʢʫʣʘʢʦʤ ʚ 

ʤʷʯ. ʋʧʨʘʞʥʝʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʤ, ʝʩʣʠ ʤʷʯ ʧʦʩʣʝ 

ʧʦʧʘʜʘʥʠʷ ʧʦ ʥʝʤʫ ʢʫʣʘʢʦʤ, ʤʷʯ ʣʝʪʠʪ ʧʨʷʤʦ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʣʫ. ɽʩʣʠ ʞʝ ʤʷʯ 

ʦʪʣʝʪʝʣ ʚ ʩʪʦʨʦʥʫ, ʣʠʙʦ ʩʧʦʨʪʩʤʝʥ ʥʝ ʧʦʧʘʣ ʧʦ ʤʷʯ, ʧʦʧʳʪʢʘ ʥʝ ʟʘʩʯʠʪʳʚʘʝʪʩʷ. 

ɸʩʩʠʩʪʝʥʪ ʩʯʠʪʘʝʪ ʯʠʩʣʦ ʪʦʯʥʳʭ ʧʦʧʘʜʘʥʠʡ ʠ ʧʦʩʣʝ ʫʧʨʘʞʥʝʥʠʷ ʟʘʧʠʩʳʚʘʝʪ 

ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ ʩʧʦʨʪʩʤʝʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʘʣʦʚ ʧʦ ʛʨʫʧʧʘʤ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʘʣʦʚ ʧʦ ʛʨʫʧʧʘʤ 

ɻʨʫʧʧʳ ʍ (ʩʨʝʜʥʝʝ ʢʦʣ-ʚʦ ʙʘʣʣʦʚ) 

ʂʦʥʪʨʦʣʴʥʘʷ 6.3 ʙ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 6.1 ʙ 

 

ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ, ʠʩʧʳʪʫʝʤʳʝ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʧʦʣʥʷʣʠ 

2 ʫʧʨʘʞʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. 

ʋʧʨʘʞʥʝʥʠʝ 1. ʉʧʦʨʪʩʤʝʥ ʩʪʦʠʪ ʚ ʩʪʦʡʢʝ ʄʆʊʆ ɼɸʊʀ ʥʘʧʨʦʪʠʚ 

ʘʩʩʠʩʪʝʥʪʘ ʩ ʣʘʧʦʡ, ʢ ʨʫʢʝ ʥʘʥʦʩʷʱʝʡ ʫʜʘʨ ʊʖɼɸʅ ɻʗʂʋ ɼɿʋʂʀ ʧʨʠʢʨʝʧʣʝʥ 

ʨʝʟʠʥʦʚʳʡ ʞʛʫʪ, ʢʦʪʦʨʳʡ ʧʨʠʢʨʝʧʣʝʥ ʢ ʛʠʤʥʘʩʪʠʯʝʩʢʦʡ ʩʪʝʥʢʝ, ʥʘʭʦʜʷʱʝʡʩʷ 

ʧʝʨʝʜ ʩʧʦʨʪʩʤʝʥʦʤ. ɸʩʩʠʩʪʝʥʪ ʜʝʨʞʠʪ ʣʘʧʫ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʥʠʟ. ɺ 

ʚʳʙʨʘʥʥʳʡ ʠʤ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ, ʘʩʩʠʩʪʝʥʪ ʨʘʟʚʦʨʘʯʠʚʘʝʪ ʣʘʧʫ ʫʜʘʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢ ʩʧʦʨʪʩʤʝʥʫ. ɿʘʜʘʯʘ ʩʧʦʨʪʩʤʝʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʥʘʥʝʩʪʠ 

ʫʜʘʨ ʊʖɼɸʅ ɻʗʂʋ ɼɿʋʂʀ. ʇʦʩʣʝ ʯʝʛʦ ʚʝʨʥʫʪʴʩʷ ʚ ʠʩʭʦʜʥʫʶ ʩʪʦʡʢʫ. ɿʘ ʩʯʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʪʷʛʠʚʘʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʨʝʟʠʥʦʚʦʛʦ ʞʛʫʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʠʜʘʝʪ ʜʚʠʞʝʥʠʶ ʨʫʢʠ ʠ ʚʩʝʛʦ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ ʙʦʣʴʰʝʝ ʥʘʯʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʯʝʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʷ ʚ ʦʙʳʯʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʕʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ, 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʟʘʥʷʪʠʷʤʠ. 

ʋʧʨʘʞʥʝʥʠʝ ʜʝʣʘʝʪʩʷ 2 ʧʦʜʭʦʜʘ ʧʦ 10 ʨʘʟ ʩ ʢʘʞʜʦʡ ʩʪʦʡʢʠ. 

ʋʧʨʘʞʥʝʥʠʝ 2. ʕʤʠʪʠʨʫʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʪʝʩʪ ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʝʪ ʝʛʦ, 

ʩ ʪʝʤ ʦʪʣʠʯʠʝʤ, ʯʪʦ ʥʘʯʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʣʷ ʧʘʜʝʥʠʷ ʤʷʯʘ 2 ʤʝʪʨʘ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʛʜʘ ʩʧʦʨʪʩʤʝʥ ʧʦʧʘʜʘʣ 10 ʨʘʟ ʧʦ ʤʷʯʫ, 

ʚʝʨʝʚʢʘ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ ʥʘ 10 ʩʘʥʪʠʤʝʪʨʦʚ, ʯʪʦ ʩʦʢʨʘʱʘʣʘ ʚʨʝʤʷ ʧʘʜʝʥʠʷ 

ʤʷʯʘ. ɼʘʥʥʦʝ ʫʧʨʘʞʥʝʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʦʡ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʦʪʚʳʢʘʥʠʝ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʪ ʜʘʥʥʦʛʦ 

ʫʧʨʘʞʥʝʥʠʷ. 

ɺ ʢʦʥʮʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʝʱʝ ʦʜʥʦ 

ʢʦʥʪʨʦʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʞʥʝʥʠʡ, ʘ ʪʘʢ ʞʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʰʝʡ ʤʝʪʦʜʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʝʩʪʘ ʠʟʣʦʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʝʩʪʘ 

ɻʨʫʧʧʳ ʍ(ʩʨʝʜʥʝʝ ʢʦʣ-ʚʦ ʙʘʣʣʦʚ) 

ʂʦʥʪʨʦʣʴʥʘʷ 7.5 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 8.4 

 

ʊʘʢ ʞʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ çCoaches Eyeè ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ 

ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʪʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʦʙʝʠʭ ʛʨʫʧʧ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʜʠʥʘʤʠʢʠ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʢʠ 

 

ʊʝʩʪʠʨʦʚʘʥʠʝ 
ʆʙʱʝʝ ʚʨʝʤʷ 

ʜʝʡʩʪʚʠʷ (ʩ) 

ʃʘʪʝʥʪʥʳʡ 

ʧʝʨʠʦʜ (ʩ) 

ʄʦʪʦʨʥʳʡ 

ʢʦʤʧʦʥʝʥʪ 
(ʩ) 

ʋʩʧʝʰʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ 
(ʧʦʧʳʪʢʠ) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ 

ɼʦ 
ʵʢʩʧʝʨʠʤʝʥʪʘ 

0,77 0,22 0,55 6.1 

ʇʦʩʣʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘ 

0,65 0,2 0,45 8.4 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ɼʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 
0,76 0,22 0,56 6.3 

ʇʦʩʣʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘ 

0,73 0,21 0,5 7.5 

 

ɺʳʚʦʜʳ: ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʧʨʦʙʘʮʠʠ ʤʝʪʦʜʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʢʨʘʱʝʥʠʝ 

ʤʦʪʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦ ʚʨʝʤʷ ʥʘʥʝʩʝʥʠʷ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʨʪʩʤʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʪʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʝʡʩʪʚʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆʨʣʦʚ ʖ.ʃ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʢʘʨʘʪʠʩʪʦʚ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʪʨʝʥʘʞʝʨʘ-ʩʪʠʤʫʣʷʪʦʨʘ ʚʠʟʫʘʣʴʥʦ-ʤʦʪʦʨʥʳʭ 

ʨʝʘʛʠʨʦʚʘʥʠʡ / ʀ.ʅ. ʄʘʥʜʳʯ, ʖ.ʃ. ʆʨʣʦʚ // ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ: ʚʦʩʧʠʪʘʥʠʝ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʪʨʝʥʠʨʦʚʢʘ. ï 2014. ï ˉ2. ï ʉ. 1215. 
2. ʆʨʣʦʚ ʖ.ʃ. ʉʠʩʪʝʤʘ ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʧʦʨʪʩʤʝʥʦʤ ʚ ʩʧʦʨʪʠʚʥʦʤ ʢʘʨʘʪʵ / ʖ.ʃ. ʆʨʣʦʚ. // ɹʦʝʚʳʝ ʠʩʢʫʩʩʪʚʘ ʠ 

ʩʧʦʨʪʠʚʥʳʝ ʝʜʠʥʦʙʦʨʩʪʚʘ: ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ, ʚʦʩʧʠʪʘʥʠʝ: ʄʘʪʝʨʠʘʣʳ III 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

(ʄʦʩʢʚʘ, 21 ʩʝʥʪʷʙʨʷ 2018 ʛ.) / ʇʦʜ ʦʙʱ. ʨʝʜ. ʖ.ʃ. ʆʨʣʦʚʘ, ʃ.ɻ. ʈʳʞʢʦʚʦʡ. ï 

ʄ.: ɸʥʪʘ ʇʨʝʩʩ, 2018. ï ʉ. 11-16 

ʆʨʣʦʚ ʖʨʠʡ ʃʝʦʥʠʜʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʅɻ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʳ ʈʦʩʩʠʠ ʧʦ ʢʘʨʘʪʵ, 

ɽʛʦʨʦʚ ʄʘʢʩʠʤ ʉʝʨʛʝʝʚʠʯ ʤʘʛʠʩʪʨʘʥʪ, 

ʂʘʬʝʜʨʘ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʬʝʭʪʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʷʪʠʙʦʨʴʷ, ʚʦʩʪʦʯʥʳʭ 

ʙʦʝʚʳʭ ʠʩʢʫʩʩʪʚ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 

ʩʧʦʨʪʘ, ʤʦʣʦʜʝʞʠ ʠ ʪʫʨʠʟʤʘ (ɻʎʆʃʀʌʂ), ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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ʉʇʆʈʊʀɺʅɸʗ ʇʆɼɻʆʊʆɺʂɸ ʉʇʆʈʊʉʄɽʅʆɺ-ʀʅɺɸʃʀɼʆɺ ʉ 

ʇʆʈɸɾɽʅʀɽʄ ʆʇʆʈʅʆ-ɼɺʀɻɸʊɽʃʔʅʆɻʆ ɸʇʇɸʈɸʊɸ ʅɸ ʕʊɸʇɽ 

ʉʇʆʈʊʀɺʅʆɻʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ɺ ʇʃɸɺɸʅʀʀ 

 

ɽʣʠʩʝʝʚʘ ɸ.ɸ., ʈʫʙʮʦʚʘ ʅ.ʆ. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʣʠʮ ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʩʠʩʪʝʤʝ ʘʜʘʧʪʠʚʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʩʧʦʨʪʘ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʥʘʫʯʥʦ- 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʣʠʮ ʩ ʇʆɼɸ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʘʜʘʧʪʠʚʥʦʛʦ ʩʧʦʨʪʘ, ʧʦʨʘʞʝʥʠʝ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʩʧʦʨʪʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʧʦʨʪʠʚʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʠʣʘ 

ʩʧʦʨʪʩʤʝʥʘʤ, ʨʘʟʜʝʣʝʥʥʳʤ ʥʘ ʢʣʘʩʩʳ ʩʨʝʜʠ ʣʠʮ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ- 

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʠʭ ʧʩʠʭʦʤʦʪʦʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʣʞʝʥ 
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ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʦʙʱʫʶ ʠ ʩʧʦʨʪʠʚʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʥʦ ʠ 

ʦʙʷʟʘʪʝʣʴʥʫʶ ʢʦʨʨʝʢʮʠʶ ʦʩʥʦʚʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʠʢʠ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʨʝʜʠ ʧʣʦʚʮʦʚ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʥʘ ʧʨʠʤʝʨʝ ʢʣʘʩʩʘ S10. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʧʣʘʚʘʥʠʠ ʜʣʷ ʣʠʮ ʩ ʇʆɼɸ ʥʘ 

ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʤʝʯʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʨʝʜʩʪʚ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʧʣʘʚʘʥʠʠ ʶʥʠʦʨʦʚ, ʠʤʝʶʱʠʭ ʥʘʨʫʰʝʥʠʷ ʆɼɸ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʩʧʦʨʪʩʤʝʥʦʚ-ʠʥʚʘʣʠʜʦʚ ʚ ʢʣʘʩʩʝ S10 ʥʘ 

ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʧʣʘʚʘʥʠʠ, ʩʨʝʜʠ 

ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʩ ʧʦʨʘʞʝʥʠʝʤ ʆɼɸ ʚ ʢʣʘʩʩʝ S10. 

4. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʧʣʘʚʘʥʠʠ ʣʠʮ ʩ ʇʆɼɸ ʥʘ ʵʪʘʧʝ  

ʩʧʦʨʪʠʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʢʣʘʩʩʝ S10. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʠ 

ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʇʆɼɸ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʧʦʨʪʩʤʝʥʳ 16-18 ʣʝʪ, 

ʠʤʝʚʰʠʝ ʪʘʢʠʝ ʜʠʘʛʥʦʟʳ, ʢʘʢ ʘʤʧʫʪʘʮʠʠ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʩ ʩʦʭʨʘʥʥʳʤ 

ʣʦʢʪʝʚʳʤ ʠʣʠ ʣʫʯʝʟʘʧʷʩʪʥʳʤ ʩʫʩʪʘʚʦʤ, ʘʤʧʫʪʘʮʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʩ 

ʩʦʭʨʘʥʥʳʤ ʢʦʣʝʥʥʳʤ ʩʫʩʪʘʚʦʤ, ʘ ʪʘʢʞʝ ʧʘʨʘʣʠʯʠ ʠ ʧʘʨʝʟʳ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʣʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: 

ʥʘʨʫʰʝʥʠʷ ʦʩʘʥʢʠ ï ʩʢʦʣʠʦʟ, ʧʣʦʩʢʦʩʪʦʧʠʝ, ʪʫʛʦʧʦʜʚʠʞʥʦʩʪʴ ʚ ʩʫʩʪʘʚʘʭ ʠ 

ʤʳʰʝʯʥʳʝ ʢʦʥʪʨʘʢʪʫʨʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ çʕɻè ʩʦʩʪʘʚʠʣʠ 8 ʜʝʚʫʰʝʢ, ʚ ʩʦʩʪʘʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ çʂɻè ʚʦʰʣʠ ʪʘʢʞʝ 8 ʜʝʚʫʰʝʢ, ʚʩʝ 16 ʯʝʣʦʚʝʢ ʟʘʥʠʤʘʶʪʩʷ 

ʘʜʘʧʪʠʚʥʳʤ ʧʣʘʚʘʥʠʝʤ ʠ ʠʤʝʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʣʘʩʩ S10. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʩʧʦʨʪʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʘʜʘʧʪʠʚʥʦʤ ʧʣʘʚʘʥʠʠ, ʚ ʢʦʪʦʨʦʡ ʫʯʠʪʳʚʘʣʠʩʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ 

ʥʘʨʫʰʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ, ʠ ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʚʦʩʧʠʪʘʥʠʝ ʦʙʱʠʭ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʢʘʢ ʚ ʩʧʦʨʪʠʚʥʦʤ ʠ ʪʨʝʥʘʞʝʨʥʦʤ ʟʘʣʝ, ʪʘʢ ʠ  

ʚ ʙʘʩʩʝʡʥʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ, ʜʳʭʘʪʝʣʴʥʳʝ ʠ 

ʢʦʨʨʝʢʮʠʦʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ. 

çʂɻè ʟʘʥʠʤʘʣʘʩʴ ʪʦʣʴʢʦ ʆʌʇ ʠ ʉʌʇ, çʕɻè ʟʘʥʠʤʘʣʘʩʴ ʆʌʇ ʠ ʉʌʇ, ʘ 

ʪʘʢʞʝ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʡ ʜʣʷ ʦʙʝʠʭ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʣʘ: 45 ʤʠʥʫʪ ʆʌʇ 

ʚ ʟʘʣʝ ʠ 1,5 ʯʘʩʘ ï ʪʨʝʥʠʨʦʚʢʘ ʥʘ ʚʦʜʝ. 
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ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫ ʠʩʧʳʪʫʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. (ʊʘʙʣʠʮʘ 1, 1,1; 

2., 2.1.) 

 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (n=8) ʛʨʫʧʧʝ 

ʇʦʢʘʟʘʪʝʣʠ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ  

T ɼʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

x← ů x← ů 

ʂɼ ɼʈ [ʢʛ] 22,5 3,70 26,75 1,91 4,6* 

25 ʤ [ʩ] 16,95 1,095 15,325 0,34 4,3* 

ʅʘʢʣʦʥ 

ʪʫʣʦʚʠʱʘ[ʩʤ] 

 

3,25 
 

2,49 
 

0,625 
 

0,74 
 

3,4* 

ʊʝʩʪ 
ʂʫʧʝʨʘ[ʤ] 

 

775 
 

46,29 
 

868,75 
 

25,88 
 

6,4* 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ 
ʧʨʦʙʘ ʈʦʤʙʝʨʛʘ [ʩ] 

 

180,625 
 

4,96 
 

190,625 
 

4,17 
 

4,3* 

ʇʨʠʤʝʯʘʥʠʝ: * ʟʚʝʟʜʦʯʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ <0,05 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʕɻ ʧʨʦʠʟʦʰʣʠ ʜʦʩʪʦʚʝʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1.1. ï ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (n=8) ʠ ʢʦʥʪʨʦʣʴʥʦʡ (n=8) ʛʨʫʧʧʘʤʠ ʜʦ ʠ ʧʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ 

ɻʨʫʧʧʳ 

ʊ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʊ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʂɼ ɼʈ [ʢʛ] 0,5 2,4* 

25 ʤ [ʩ] 0,6 2,5* 

ʅʘʢʣʦʥ ʪʫʣʦʚʠʱʘ[ʩʤ] 0,6 2,7* 

ʊʝʩʪ 
ʂʫʧʝʨʘ[ʤ] 

 

0,2 
 

2,7* 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ 
ʧʨʦʙʘ ʈʦʤʙʝʨʛʘ [ʩ] 

 

0,5 
 

2,4* 

ʇʨʠʤʝʯʘʥʠʝ: * ʟʚʝʟʜʦʯʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ <0,05 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʞʜʫ ʕɻ ʠ ʂɻ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ. ɹʣʘʛʦʜʘʨʷ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʦʧʦʨʥʦ ï 

ʜʚʠʛʘʪʝʣʴʥʦʛʦ   ʘʧʧʘʨʘʪʘ,   ʚ   ʕɻ   ʜʦʩʪʦʚʝʨʥʦ  ʚʳʨʦʩʣʠ  ʪʘʢʠʝ   ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

çʥʘʢʣʦʥ ʪʫʣʦʚʠʱʘè, çʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʦʟʘ ʈʦʤʙʝʨʛʘè, ʧʨʠʨʦʩʪ ʦʩʪʘʣʴʥʳʭ 
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ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʤʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝʤ ʚ ʥʘʰʫ ʤʝʪʦʜʠʢʫ ʜʳʭʘʪʝʣʴʥʦʡ ʛʠʤʥʘʩʪʠʢʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (n=8) ʛʨʫʧʧʝ 

ʇʦʢʘʟʘʪʝʣʠ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ  

T ɼʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

x← ů x← ů 

ʇʣʘʚʘʥʠʝ ʥʘ 
ʧʨʠʚʷʟʠ [ʤ] 

 

18,375 
 

1,19 
 

21,875 
 

2,59 
 

3,6* 

ɻʦʨʢʘ [ʩ] 970,375 8,90 955,625 7,17 9,5* 

ʅʘʢʣʦʥ[ʩʤ] 40 9,26 33,125 6,51 3,9* 

50 ʤ [ʩ] 33,15 1,27 30,888 0,52 5,7* 

ʇʨʠʤʝʯʘʥʠʝ: * ʟʚʝʟʜʦʯʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ <0,05 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʕɻ ʧʨʦʠʟʦʰʣʠ ʜʦʩʪʦʚʝʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 2.1. ï ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (n=8) ʠ ʢʦʥʪʨʦʣʴʥʦʡ (n=8) 

ʛʨʫʧʧʘʤʠ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ 

ɻʨʫʧʧʳ 

ʊ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʊ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʇʣʘʚʘʥʠʝ ʥʘ 
ʧʨʠʚʷʟʠ [ʤ] 

 

0,4 
 

2,5* 

ɻʦʨʢʘ [ʩ] 0,5 2,5* 

ʅʘʢʣʦʥ[ʩʤ] 0,1 2,8* 

50 ʤ [ʩ] 0,5 2,4* 

ʇʨʠʤʝʯʘʥʠʝ: * ʟʚʝʟʜʦʯʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ <0,05 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʞʜʫ ʕɻ ʠ ʂɻ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʩʧʦʨʪʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʘʜʘʧʪʠʚʥʦʤ ʧʣʘʚʘʥʠʠ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʬʠʟʠʯʝʩʢʦʡ 

ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʢʦʨʨʝʢʮʠʦʥʥʳʭ ʠ ʜʳʭʘʪʝʣʴʥʳʭ 

ʫʧʨʘʞʥʝʥʠʡ, ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʆɼɸ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʷ ʫʣʫʯʰʝʥʠʶ 

ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 
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Annotation. The problems of sports training of persons with the defeat of the  

musculoskeletal system in the system of adaptive physical culture and adaptive sports. On the basis 

of the study of scientific and methodological literature and the study of the initial level of special 

physical fitness of persons with PODA, the method of sports training of athletes with disabilities  

was compiled. 

Keyword. theory and methodology of adaptive sports, defeat of the musculoskeletal system, 

the level of special physical fitness, sports training. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʊɸʂʊʀʂʀ ʇʈʆʍʆɾɼɽʅʀʗ 

ɼʀʉʊɸʅʎʀʀ ɺ ɸʂɸɼɽʄʀʏɽʉʂʆʁ ɻʈɽɹʃɽ ʋ ʃʀɼɽʈʆɺ ʀ 

ɸʋʊʉɸʁɼɽʈʆɺ (ʅɸ ʇʈʀʄɽʈɽ ʏɽʄʇʀʆʅɸʊɸ ʄʀʈɸ) 

 

ɽʩʝʥʠʥ ɸ.ʅ., ʄʠʭʘʡʣʦʚʘ ʊ.ɺ. 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʧʨʦʭʦʞʜʝʥʠʷ ʣʠʜʝʨʘʤʠ ʠ ʘʫʪʩʘʡʜʝʨʘʤʠ ʏʝʤʧʠʦʥʘʪʘ ʄʠʨʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʠʩʪʘʥʮʠʠ ʚ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʛʨʝʙʣʝ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʪʘʢʪʠʢʝ ʫ ʚʳʙʨʘʥʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʫʯʸʪʦʤ ʧʨʦʚʝʨʢʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʘ çʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ 

ʚʳʞʠʚʰʝʛʦè. ʆʧʨʝʜʝʣʝʥʦ - ʣʠʜʝʨʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʫʚʝʣʠʯʠʚʘʪʴ ʫʩʠʣʠʷ ʢ ʬʠʥʠʰʫ, ʘ 

ʘʫʪʩʘʡʜʝʨʳ ʨʘʚʥʦʤʝʨʥʦ ʟʘʤʝʜʣʷʶʪʩʷ ʧʦ ʭʦʜʫ ʚʩʝʡ ʜʠʩʪʘʥʮʠʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʬʠʥʘʣʴʥʳʭ ʟʘʝʟʜʘʭ ʏʝʤʧʠʦʥʘʪʘ ʄʠʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʛʨʝʙʣʷ, ʜʠʩʪʘʥʮʠʷ, ʪʘʢʪʠʢʘ, ʣʠʜʝʨʳ, ʘʫʪʩʘʡʜʝʨʳ, 

ʧʦʜʛʦʪʦʚʢʘ. 

 

ɺʚʝʜʝʥʠʝ. ʊʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʚ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʛʨʝʙʣʝ, ʟʘʯʘʩʪʫʶ ʥʘ ʧʨʘʢʪʠʢʝ ʫʜʝʣʷʝʪʩʷ ʤʝʥʴʰʝ 

ʚʥʠʤʘʥʠʷ, ʯʝʤ ʜʨʫʛʠʤ ʧʦʜʚʠʜʘʤ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʘ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ ʠ ʪʘʢʪʠʯʝʩʢʠʭ 
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ʜʝʡʩʪʚʠʡ ʩʦʟʜʘʸʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ [1, 2]. ɺʩʸ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʦʚʝʜʸʥʥʳʡ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ 

ʧʦʠʩʢ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʘʢʪʠʢʝ ʧʨʦʭʦʞʜʝʥʠʷ ʛʦʥʦʯʥʦʡ ʜʠʩʪʘʥʮʠʠ ʛʨʝʙʮʘʤʠ- 

ʘʢʘʜʝʤʠʩʪʘʤʠ, ʯʪʦ ʚ ʩʚʦʸ ʦʯʝʨʝʜʴ ʬʦʨʤʠʨʫʝʪ ʮʝʣʴ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ çʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʚʳʞʠʚʰʝʛʦè ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 

ʟʘʜʘʯʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʘʢʪʠʢʫ ʧʦʙʝʜʠʪʝʣʝʡ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʪ.ʝ. 

ʣʠʜʝʨʦʚ, ʥʦ ʠ ʥʝ ʚʦʰʝʜʰʠʭ ʚ ʬʠʥʘʣʴʥʫʶ ʪʨʦʡʢʫ ʩʧʦʨʪʩʤʝʥʦʚ ï ʘʫʪʩʘʡʜʝʨʦʚ. 

ɺʩʸ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʘʢʪʠʢʝ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʣʠʜʝʨʘʤʠ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʥʦ ʠ ʚʳʜʝʣʠʪʴ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʰʠʙʢʠ ʘʫʪʩʘʡʜʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʦʙʝʜʫ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʏʝʤʧʠʦʥʘʪʘ ʄʠʨʘ 2018 ʛʦʜʘ, ʧʨʦʭʦʜʠʚʰʝʛʦ ʚ ʛʦʨʦʜʝ ʇʣʦʚʜʠʚ, 

ɹʦʣʛʘʨʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʬʠʥʘʣʴʥʳʭ ʟʘʝʟʜʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʛʨʝʙʣʠ (FISA) ï 

worldrowing.com/events/results. ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʚʘ ʬʠʥʘʣʴʥʳʭ ʟʘʝʟʜʘ 

ʢʣʘʩʩʘ M1X, ʬʠʥʘʣ ɸ ʠ ʬʠʥʘʣ ʉ. ɸʥʘʣʠʟ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ 

ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. ɼʣʷ ʨʘʩʯʸʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ 

MSExcel. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʬʠʥʘʣʴʥʳʭ ʟʘʝʟʜʦʚ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʪʘʙʣʠʮʳ, ʛʜʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʣʫʯʰʠʝ, ʩʨʝʜʥʠʝ (ʩ ʜʘʥʥʳʤʠ ʦ ʩʪʘʥʜʘʨʪʥʦʤ 

ʦʪʢʣʦʥʝʥʠʠ) ʠ ʭʫʜʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʢʘʞʜʦʤ ʠʟ ʛʦʥʦʯʥʳʭ ʵʪʘʧʦʚ, ʘ ʪʘʢ ʞʝ 

ʜʠʘʛʨʘʤʤʳ ʩʨʘʚʥʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ 500 ʤʝʪʨʦʚʳʭ ʦʪʨʝʟʢʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʤʝʞʜʫ ʣʠʜʝʨʦʤ ʠ ʘʫʪʩʘʡʜʝʨʦʤ. ʀ ʜʘʣʝʝ 

ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʦ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʤʝʞʜʫ ʩʦʙʦʡ ʜʚʫʭ ʬʠʥʘʣʴʥʳʭ ʟʘʝʟʜʦʚ 

ɸ ʠ ʉ. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʛʦʥʦʯʥʦʡ 

ʜʠʩʪʘʥʮʠʠ ʬʠʥʘʣʠʩʪʘʤʠ ɸ ʧʨʝʜʧʦʣʘʛʘʣʘ ʙʳʩʪʨʳʡ ʩʪʘʨʪ, ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʫʩʠʣʠʡ ʢ ʪʨʝʪʴʝʤʫ 500 ʤʝʪʨʦʚʦʤʫ ʦʪʨʝʟʢʫ, ʠ ʣʸʛʢʦʝ ʬʠʥʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʢʦʧʠʚʰʝʛʦʩʷ ʫʪʦʤʣʝʥʠʷ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʦʪʨʝʟʢʝ. 

 
ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ 500 ʤʝʪʨʦʚʳʭ ʦʪʨʝʟʢʦʚ ʬʠʥʘʣʘ A ʢʣʘʩʩʘ M1X (ʩʝʢ) 
ʈʝʟʫʣʴʪʘʪʳ 500 1000 1500 2000 

ʃʫʯʰʠʡ 
ʨʝʟʫʣʴʪʘʪ 

96,08 99,84 101,44 100,25 

ʉʨʝʜʥʠʡ 
ʨʝʟʫʣʴʪʘʪ 

97,24 Ñ0,89 101,52 Ñ1,15 102,91 Ñ1,22 102,14 Ñ2,43 

ʍʫʜʰʠʡ 
ʨʝʟʫʣʴʪʘʪ 

98,58 103,13 104,35 106,68 
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ɼʠʘʛʨʘʤʤʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ 500 ʤ ʦʪʨʝʟʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ (ʩʝʢ.), ʫ ʣʠʜʝʨʘ (ʩʣʝʚʘ) ʠ ʘʫʪʩʘʡʜʝʨʘ (ʩʧʨʘʚʘ) ʬʠʥʘʣʘ 

ɸ ʢʣʘʩʩʘ M1X. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ï ʧʦʢʘʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ï ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʜʠʘʛʨʘʤʤʳ 1, ʪʘʢʪʠʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ 

ʣʠʜʝʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʪʠʢʠ ʘʫʪʩʘʡʜʝʨʘ ʤʝʥʴʰʠʤ ʨʘʟʨʳʚʦʤ ʤʝʞʜʫ ʧʝʨʚʳʤʠ 

ʜʚʫʤʷ ʦʪʨʝʟʢʘʤʠ ʜʠʩʪʘʥʮʠʠ, ʘ ʪʘʢ ʞʝ ʧʣʘʥʦʤʝʨʥʳʤ ʥʘʨʘʱʠʚʘʥʠʝʤ ʫʩʠʣʠʷ ʥʘ 

ʧʦʩʣʝʜʥʝʤ 500 ʤʝʪʨʦʚʦʤ ʦʪʨʝʟʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʪʠʢʝ ʘʫʪʩʘʡʜʝʨʘ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʧʨʦʜʦʣʞʘʚʰʝʝʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʨʳʚʦʚ ʤʝʞʜʫ ʦʪʨʝʟʢʘʤʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʛʦʥʢʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʠʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʩ ʢʘʞʜʳʤ 500 ʤʝʪʨʦʚʳʤ ʦʪʨʝʟʢʦʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ, ʧʨʠ ʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦ ʨʦʩ ʨʘʟʨʳʚ ʤʝʞʜʫ ʩʧʦʨʪʩʤʝʥʘʤʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʬʠʥʘʣʘ C ʢʣʘʩʩʘ M1X 
ʈʝʟʫʣʴʪʘʪʳ 500 1000 1500 2000 

ʃʫʯʰʠʡ 
ʨʝʟʫʣʴʪʘʪ 

99,50 102,38 104,81 104,51 

ʉʨʝʜʥʠʡ 

ʨʝʟʫʣʴʪʘʪ 
101,36 Ñ1,99 104,54 Ñ1,29 107,31 Ñ2,97 108,86 Ñ5,29 

ʍʫʜʰʠʡ 
ʨʝʟʫʣʴʪʘʪ 

104,70 106,21 112,85 117,76 
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ɼʠʘʛʨʘʤʤʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ 500 ʤ ʦʪʨʝʟʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ (ʩʝʢ.), ʫ ʣʠʜʝʨʘ (ʩʣʝʚʘ) ʠ ʘʫʪʩʘʡʜʝʨʘ (ʩʧʨʘʚʘ) ʬʠʥʘʣʘ 

C ʢʣʘʩʩʘ M1X 

 

ʅʘ ʜʠʘʛʨʘʤʤʝ 2 ʦʪʯʸʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʫʪʩʘʡʜʝʨʦʤ, ʣʠʜʝʨ 

ʬʠʥʘʣʘ ʧʨʝʦʜʦʣʝʚʘʝʪ ʜʠʩʪʘʥʮʠʶ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʪʨʘʪ ʛʦʥʱʠʢʘ, ʠ ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʚʘʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʧʦ ʜʠʩʪʘʥʮʠʠ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʪʘʢʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʩʦʧʝʨʥʠʢʦʚ [3]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘ 

ʜʠʘʛʨʘʤʤʝ 2 ʚʠʜʥʦ, ʯʪʦ ʘʫʪʩʘʡʜʝʨ ʧʨʝʦʜʦʣʝʣ ʚʪʦʨʦʡ 500 ʤʝʪʨʦʚʳʡ ʦʪʨʝʟʦʢ 

ʣʠʰʴ ʩʣʝʛʢʘ ʤʝʜʣʝʥʥʝʝ ʧʝʨʚʦʛʦ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʥʘʢʦʧʣʝʥʠʶ ʫʪʦʤʣʝʥʠʷ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʥʘ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʸʨʪʦʤ ʦʪʨʝʟʢʘʭ. ɺʦʟʤʦʞʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʳʪʘʣʩʷ ʧʨʝʦʜʦʣʝʪʴ ʜʠʩʪʘʥʮʠʶ ʨʝʘʣʠʟʦʚʳʚʘʷ ʥʘʩʪʫʧʘʪʝʣʴʥʫʶ, ʠʣʠ 

ʩʧʨʠʥʪʝʨʩʢʫʶ, ʪʘʢʪʠʢʫ. ʕʪʘ ʪʘʢʪʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʭʚʘʪ ʣʠʜʠʨʫʶʱʝʡ ʧʦʟʠʮʠʠ, 

ʠ ʥʝʧʨʝʨʳʚʥʦ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦ ʜʠʩʪʘʥʮʠʠ 

ʧʨʦʪʠʚʥʠʢʦʚ [4], ʯʪʦ ʥʝ ʧʦʣʫʯʠʣʦʩʴ ʩʜʝʣʘʪʴ ʘʫʪʩʘʡʜʝʨʫ. ʀ ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʪʘʢʦʡ 

ʚʳʙʦʨ ʪʘʢʪʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝ ʩʤʦʛ ʦʙʝʩʧʝʯʠʪʴ ʩʧʦʨʪʩʤʝʥʫ ʩʪʘʙʠʣʴʥʦʝ 

ʧʨʦʭʦʞʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ. 
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ɼʠʘʛʨʘʤʤʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ 500 ʤ ʦʪʨʝʟʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ (ʩʝʢ.), ʫ ʣʠʜʝʨʘ ʬʠʥʘʣʘ ɸ (ʩʣʝʚʘ) ʠ ʣʠʜʝʨʘ ʬʠʥʘʣʘ ʉ 

(ʩʧʨʘʚʘ) ʢʣʘʩʩʘ M1X 

 

ʅʘ ʜʠʘʛʨʘʤʤʝ 3 ʩʨʘʚʥʠʚʘʶʪʩʷ ʪʘʢʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʣʠʜʝʨʦʚ ʜʚʫʭ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʠʥʘʣʦʚ. ʀ ʭʦʪʷ ʬʠʥʘʣ ɸ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʪʘʨʪʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ ʣʫʯʰʠʝ ʩʧʦʨʪʩʤʝʥʳ, ʘ ʬʠʥʘʣ ʉ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʙʦʡ ʪʝʭ 

ʢʪʦ ʫʩʪʫʧʠʣ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʛʦʥʢʘʭ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ 

ʪʘʢʪʠʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʣʠʜʝʨʘʤʠ ʚʥʫʪʨʠ ʬʠʥʘʣʘ ʩʦʭʨʘʥʷʝʪʩʷ. 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʪʠʢʘ 

ʧʨʦʭʦʞʜʝʥʠʷ ʛʦʥʦʯʥʦʡ ʜʠʩʪʘʥʮʠʠ ʣʠʜʝʨʘʤʠ ʠ ʘʫʪʩʘʡʜʝʨʘʤʠ ʏʝʤʧʠʦʥʘʪʘ ʄʠʨʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʃʠʜʝʨʳ ʩʦʭʨʘʥʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʨʘʱʠʚʘʪʴ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʣʦʜʢʠ ʥʘ ʧʦʩʣʝʜʥʝʤ 500 ʤʝʪʨʦʚʦʤ ʦʪʨʝʟʢʝ ʛʦʥʦʯʥʦʡ ʜʠʩʪʘʥʮʠʠ, ʧʨʠ 

ʵʪʦʤ ʘʫʪʩʘʡʜʝʨʳ ʨʘʚʥʦʤʝʨʥʦ ʟʘʤʝʜʣʷʶʪ ʜʚʠʞʝʥʠʝ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ 

ʜʠʩʪʘʥʮʠʠ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʥʘʣʘ ɸ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʛʦ, ʠ ʬʠʥʘʣʘ ʉ, ʢʘʢ ʙʦʣʝʝ 

ʤʝʜʣʝʥʥʦʛʦ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ : ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜ. 
ʚʫʟʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪ. ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 521900 ʠ 

ʩʧʝʮ. 022300 : ʜʦʧ. ɻʦʩ. ʢʦʤ. ʈʌ ʧʦ ʬʠʟ. ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ / ʧʦʜ ʨʝʜ. ʧʨʦʬ. 

ʖ.ʌ. ʂʫʨʘʤʰʠʥʘ. - ʄ.: ʉʦʚ. ʩʧʦʨʪ, 2004. - 463 ʩ.: ʪʘʙʣ. 

2. ʀʩʩʫʨʠʥ, ɺ.ɹ. ɹʣʦʢʦʚʘʷ ʧʝʨʠʦʜʠʟʘʮʠʷ ʩʧʦʨʪʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʠ : 

[ʤʦʥʦʛʨʘʬʠʷ] / ʀ.ɹ. ʀʩʩʫʨʠʥ. - ʄ.: ʉʦʚ. ʩʧʦʨʪ, 2010. - 283 ʩ.: ʠʣ. 

3. ɻʨʝʙʥʦʡ ʩʧʦʨʪ : ʫʯʝʙ. ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 032101 : ʜʦʧ. ʌʝʜʝʨ. ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʬʠʟ. ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ / 

[ʊ.ɺ. ʄʠʭʘʡʣʦʚʘ [ʠ ʜʨ.]] ; ʧʦʜ ʨʝʜ. ʊ.ɺ. ʄʠʭʘʡʣʦʚʦʡ. - ʄ.: Academia, 2006. - 400 

ʩ. 

4. ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʛʨʝʙʣʷ / ʨʝʜ. ʍʝʨʙʝʨʛʝʨ ʕ. - 4-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ.  - ʄ.: 

ʌʠʉ, 1979. - 183 ʩ.: ʠʣ. 
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COMPARATIVE ANALYSIS OF DISTANCE OVERCOMING TACTICS IN ROWING BY 

LEADERS AND OUTSIDERS (BASED ON THE WORLD CHAMPIONSHIP EXAMPLES) 

 

Yesenin Alexander Nikolaevich, alex@rsupe.ru, Russia, Moscow, Russian State University 
of Physical Education, Sport, Youth and Tourism (SCOLIPE) 

 

Annotation. In this article is carried out the comparative analysis of tactical models of 

overcoming by leaders and outsiders of the world Championship a competitive distance in rowing. 

Differences in competitive tactics are revealed in the selected categories of athletes, taking into 

account the verification of the analysis of data on the "survivorship bias". Defined - leaders prefer 

to increase efforts to the finish, and outsiders evenly slow down during the entire distance. A  

similar pattern is present in all the studied final races of the World Championship. 

Keywords: rowing, distance, tactics, leaders, outsiders, training. 
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ɺʆʉʇʀʊɸʅʀɽ ʃʆɺʂʆʉʊʀ ʋ ʇʆɼʈʆʉʊʂʆɺ ʉ ɼɽʇʈʀɺɸʎʀɽʁ 

ʉʃʋʍɸ (ʅɸ ʇʈʀʄɽʈɽ ɿɸʅʗʊʀʁ ɹɸʉʂɽʊɹʆʃʆʄ) 

 

ɽʬʠʤʦʚ ɽ.ɸ., ɼʴʷʯʢʦʚʘ ʖ.ʃ., ɻʨʦʤʦʚʘ ʆ.ɺ. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʦʚʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʤʝʪʦʜʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʣʦʚʢʦʩʪʠ ʫ ʩʣʘʙʦʩʣʳʰʘʱʠʭ 

ʧʦʜʨʦʩʪʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʥʷʪʠʡ ʙʘʩʢʝʪʙʦʣʦʤ ʠ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʤʝʪʦʜʠʢʠ 

ʚʦʩʧʠʪʘʥʠʷ ʣʦʚʢʦʩʪʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʙʘʩʢʝʪʙʦʣʝ 

ʛʣʫʭʠʭ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʨʫʰʝʥʠʝ ʩʣʫʭʘ, ʣʦʚʢʦʩʪʴ, ʙʘʩʢʝʪʙʦʣ ʛʣʫʭʠʭ. 
 

ɺʚʝʜʝʥʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʩʣʫʭʘ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʚʪʦʨʠʯʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʥʘʨʫʰʝʥʠʶ 

ʨʘʙʦʪʳ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʋʨʦʚʝʥʴ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʠ 
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ʣʦʚʢʦʩʪʠ ʢʘʢ ʠʭ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ 

ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ [2]. 

ʋ ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʵʪʦ ʢʘʯʝʩʪʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ, 

ʥʦ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʢʘʯʝʩʪʚʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

ʕʪʦ ʧʦʜʨʦʩʪʢʦʚʳʡ ʚʦʟʨʘʩʪ 11-14 ʣʝʪ, ʢʦʛʜʘ ʧʦʜʨʦʩʪʢʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʫʩʚʦʝʥʠʶ ʩʣʦʞʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ [1]. 

ɹʘʩʢʝʪʙʦʣ ï ʚʠʜ ʩʧʦʨʪʘ, ʪʨʝʙʫʶʱʠʡ ʦʪ ʠʛʨʦʢʦʚ ʪʦʯʥʦʩʪʠ ʜʚʠʞʝʥʠʡ, 

ʧʨʦʷʚʣʝʥʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʛʠʙʢʦʩʪʠ. ɺʩʝ ʵʪʠ ʢʘʯʝʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʣʦʚʢʦʩʪʠ ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʵʪʦʡ ʠʛʨʝ 

[3]. 

ɺ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʥʘʤʠ ʥʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʤʝʪʦʜʠʢʠ, 

ʨʘʩʢʨʳʚʘʶʱʠʝ ʚʦʧʨʦʩʳ ʚʦʩʧʠʪʘʥʠʷ ʣʦʚʢʦʩʪʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʩʣʫʭʘ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʥʷʪʠʡ ʙʘʩʢʝʪʙʦʣʦʤ, ʧʦʵʪʦʤʫ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʎʝʣʴ: ʇʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʣʦʚʢʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ 

ʙʘʩʢʝʪʙʦʣʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʠ ʦʮʝʥʠʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
2. ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ. 

3. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. 
4. ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ: (ɺʝʜʝʥʠʝ ʤʷʯʘ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʷ; ʄʝʪʘʥʠʝ ʤʷʯʝʡ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʮʝʣʴ; ʏʝʣʥʦʯʥʳʡ 

ʙʝʛ; ɹʨʦʩʢʠ ʧʦ ʢʦʣʴʮʫ ʩʦ ʰʪʨʘʬʥʦʡ ʣʠʥʠʠ; ɹʨʦʩʢʠ ʧʦ ʢʦʣʴʮʫ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ; ʇʨʳʞʦʢ ʚʚʝʨʭ ʩʦ ʚʟʤʘʭʦʤ ʨʫʢʘʤʠ). 

5. ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ çɻɹʋ 

ʉɹʂ "ɻʣʦʨʠʷ" ʄʦʩʢʦʤʩʧʦʨʪʘè. ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʪʨʠ ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦ 90 

ʤʠʥʫʪ ʢʘʞʜʦʝ. ʕʢʩʧʝʨʠʤʝʥʪ ʜʣʠʣʩʷ ʩ ʩʝʥʪʷʙʨʷ 2017 ʛʦʜʘ ʧʦ ʬʝʚʨʘʣʴ 2018 

ʛʦʜʘ. ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 70 ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 24 ʧʦʜʨʦʩʪʢʘ (ʶʥʦʰʠ 11-13 ʣʝʪ) ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ 1-2 ʩʪʝʧʝʥʠ ʧʦ 12 ʯʝʣʦʚʝʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ (ʂɻ) ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʘʭ (ʕɻ). 

ʀʩʧʳʪʫʝʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘʥʠʤʘʣʠʩʴ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʚʦʩʧʠʪʘʥʠʷ ʣʦʚʢʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʩʪʚ ʙʘʩʢʝʪʙʦʣʘ. ʋʯʘʩʪʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʧʨʦʛʨʘʤʤʝ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ ʩʧʦʨʪʠʚʥʦʤ ʢʣʫʙʝ. 

ʈʝʟʫʣʴʪʘʪʳ: ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʣʦʚʢʦʩʪʠ ʠ ʧʨʦʚʝʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʥʩʪʘʪʠʨʫʶʱʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʣʦʚʢʦʩʪʠ ʠʩʧʳʪʫʝʤʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʭ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʣʦʚʢʦʩʪʠ ʚ ʕɻ (n=12) ʠ ʂɻ 

(n=12) ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʇʦʢʘʟʘʪʝʣʠ, ʝʜ. ʠʟʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ 

t-ʢʨʠʪʝʨʠʡ 
ʉʪʴʶʜʝʥʪʘ 

ʍ ů ʍ ů t 

ʏʝʣʥʦʯʥʳʡ ʙʝʛ 3ʭ10 ʤ (ʩʝʢ) 8.85 0.45 8.97 0.35 0.20 

ʇʨʳʞʦʢ ʚʚʝʨʭ ʩ ʤʝʩʪʘ ʩʦ ʚʟʤʘʭʦʤ 

ʨʫʢʘʤʠ (ʩʤ) 
37.08 4.20 36.75 3.44 0,2 

ɺʝʜʝʥʠʝ ʤʷʯʘ ʩ ʠʟʤʝʥʝʥʠʝʤ 
ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ (ʩʝʢ) 

15.93 0.52 15.93 0.59 0,05 

ʄʝʪʘʥʠʝ ʤʷʯʝʡ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʚ 

ʮʝʣʴ (ʢʦʣ-ʚʦ ʧʦʧʘʜʘʥʠʡ ʠʟ 15 
ʧʦʧʳʪʦʢ) 

 

12.25 

 

1.65 

 

12 

 

2 

 

0,4 

ɹʨʦʩʦʢ ʧʦ ʢʦʣʴʮʫ ʩʦ ʰʪʨʘʬʥʦʡ 

ʣʠʥʠʠ (ʢʦʣ-ʚʦ ʧʦʧʘʜʘʥʠʡ ʠʟ 5 

ʧʦʧʳʪʦʢ) 

 

2.92 

 

0.90 

 

3.08 

 

0.66 

 

0,3 

ɹʨʦʩʢʠ ʧʦ ʢʦʣʴʮʫ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 
ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ (ʂʦʣ-ʚʦ 
ʧʦʧʘʜʘʥʠʡ ʠʟ 9 ʧʦʧʳʪʦʢ) 

 

6.17 

 

1.26 

 

6.08 

 

1.24 

 

0,4 

 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʩʫʜʠʪʴ ʦʙ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʣʦʚʢʦʩʪʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ, ʥʘʤʠ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʠʤ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʣʦʚʢʦʩʪʠ, ʪʦʯʥʦʩʪʠ, ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ. ɺʘʞʥʦʩʪʴ ʚʦʩʧʠʪʘʥʠʷ ʵʪʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʙʘʩʢʝʪʙʦʣʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʅʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʚʦʩʧʠʪʘʥʠʶ 

ʣʦʚʢʦʩʪʠ ʫ ʧʦʜʨʦʩʪʢʦʚ, ʠʤʝʶʱʠʭ ʥʘʨʫʰʝʥʠʝ ʩʣʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ 

ʙʘʩʢʝʪʙʦʣʘ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʣʘ ʠʭ ʜʚʠʛʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʪʦʨʠʯʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʥʘ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ: 1.ʋʧʨʘʞʥʝʥʠʷ ʩ 

ʤʷʯʘʤʠ (ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ; ʚʝʜʝʥʠʝ; ʧʝʨʝʜʘʯʠ; ʙʨʦʩʢʠ ʚ ʢʦʣʴʮʦ); 2.ʋʧʨʘʞʥʝʥʠʷ 

ʥʘ ʨʘʟʚʠʪʠʝ ʠʛʨʦʚʦʡ ʣʦʚʢʦʩʪʠ (ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ; ʙʝʛ; ʧʣʠʦʤʝʪʨʠʢʘ); 

3.ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʦʧʝʨʥʠʢʫ (ʦʙʳʛʨʳʚʘʥʠʝ 1 ʚ 1, 3 ʚ 2); 4.ʂʦʨʨʝʢʮʠʦʥʥʳʝ 

ʫʧʨʘʞʥʝʥʠʷ (ʨʘʟʛʨʫʟʢʘ ʆɼɸ; ʜʳʭʘʪʝʣʴʥʳʝ; ʢʦʨʨʝʢʮʠʷ ʦʩʘʥʢʠ). 

ʇʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʣʦʚʢʦʩʪʠ ʚ ʕɻ (n = 12) ʠ ʂɻ 

(n = 12) ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 
ʇʦʢʘʟʘʪʝʣʠ, ʝʜ. ʠʟʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴ 

ʥʘʷ ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥ 

ʘ ̫
ʛʨʫʧʧʘ 

t- 

ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ 
ʍ ů ʍ ů 

ʏʝʣʥʦʯʥʳʡ ʙʝʛ 3ʭ10 ʤ (ʩʝʢ) 8.51 
 0.3  8.  0 

1,3 
5  68  .33  

ʇʨʳʞʦʢ ʚʚʝʨʭ ʩʦ ʚʟʤʘʭʦʤ  42.2  3.7  3  4 
2,9* 

ʨʫʢʘʤʠ (ʩʤ) 5  8  8.92  .44  
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ɺʝʜʝʥʠʝ ʤʷʯʘ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ (ʩʝʢ) 

 
2 

15.0  
3 

0.2  
5.89 

1  
.47 

0 
 

5,8* 

ʄʝʪʘʥʠʝ ʤʷʯʝʡ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʦʚ ʚ ʮʝʣʴ (ʢʦʣ-ʚʦ 

ʧʦʧʘʜʘʥʠʡ ʠʟ 15 ʧʦʧʳʪʦʢ) 

 
5 

13.2  
1 

1.2  
1.08 

1  
.97 

1 
 

4,3* 

ɹʨʦʩʦʢ ʧʦ ʢʦʣʴʮʫ ʩʦ 

ʰʪʨʘʬʥʦʡ ʣʠʥʠʠ (ʢʦʣ-ʚʦ 

ʧʦʧʘʜʘʥʠʡ ʠʟ 5 ʧʦʧʳʪʦʢ) 

 
4.16 

 
1 

0.7  
33 

3.  
.88 

0 
 

2,6* 

ɹʨʦʩʢʠ ʧʦ ʢʦʣʴʮʫ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ (ʂʦʣ-ʚʦ 

ʧʦʧʘʜʘʥʠʡ ʠʟ 9 ʧʦʧʳʪʦʢ) 

 

 
6.58 

 

 
1 

 

1.3 

 

 
08 

 

6. 

 

 
.99 

 

0 

 

 
1,1 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʨ < 0,05 (tʢʨʠʪ = 2,07). 
 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʕɻ ʠ ʂɻ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʤʝʯʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʅʝʜʦʩʪʦʚʝʨʥʳʝ 

ʨʘʟʣʠʯʠʷ ʦʢʘʟʘʣʠʩʴ ʚ ʪʝʩʪʝ çʙʨʦʩʢʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷè, 

ʛʜʝ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 7,6%. ʇʦ ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʩʧʳʪʫʝʤʳʤ 

ʩʣʦʞʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʷ ʧʨʠ ʤʝʥʷʶʱʠʭʩʷ 

ʫʩʣʦʚʠʷʭ ʠ çʯʝʣʥʦʯʥʦʤ ʙʝʛʝè, ʪʘʢ ʢʘʢ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʟʘʥʠʤʘʣʘʩʴ ʦʙʱʝʡ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ. 

ɺʳʚʦʜʳ: ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʰʘ ʤʝʪʦʜʠʢʘ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʣʦʚʢʦʩʪʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʩʣʫʭʘ ʚ ʙʘʩʢʝʪʙʦʣʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʠʛʨʝ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʤʘʝʚ, ɸ.ʈ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʫʯʨʝʞʜʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ / ɸ.ʈ. ʄʘʤʘʝʚ, ʄ.ɸ. ʗʢʫʥʯʝʚ, 

ɺ.ɸ. ʈʦʜʠʦʥʦʚ // ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʬʠʟ. ʢʫʣʴʪʫʨʳ. - 2015. - ˉ 9. - ʉ. 59-61. 

2. ʏʘʩʪʥʳʝ ʤʝʪʦʜʠʢʠ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

/ʇʦʜ ʨʝʜ. ʃ. ɺ. ʐʘʧʢʦʚʦʡ. - ʄ.: ʉʦʚʝʪʩʢʠʡ ʩʧʦʨʪ, 2003. - 464 ʩ. 

3. ʆʩʥʦʚʳ ʚʦʩʧʠʪʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʶʥʳʭ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ 

: ʤʝʪʦʜ. ʨʝʢʦʤʝʥʜʘʮʠʠ / ɹʝʣʦʨʫʩ. ʠʥ-ʪ ʬʠʟ. ʢʫʣʴʪʫʨʳ. - ʄʠʥʩʢ, 2011. - 45 ʩ.: ʠʣ. 
 

1.ɽʬʠʤʦʚ ɽʛʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, Egorka11.1996@mail.ru, ʈʦʩʩʠʷ, ʄʦʩʢʚʘ, ʄʘʛʠʩʪʨʘʥʪ 
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ʈɸɿɺʀʊʀɽ ʄɽʃʂʆ-ʄʆʊʆʈʅʆʁ ʂʆʆʈɼʀʅɸʎʀʀ ʉʊʆʇʓ ʋ ɼɽʊɽʁ 

ɼʆʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ ʉ ɿɸɼɽʈɾʂʆʁ ʇʉʀʍʀʏɽʉʂʆɻʆ 

ʈɸɿɺʀʊʀʗ ʉʈɽɼʉʊɺɸʄʀ ʌʋʊɹʆʃɸ 

 

ɾʦʣʦʙʦʚ ɺ.ʉ., ʄʘʢʩʠʤʦʚʘ ʉ.ʖ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʚʘʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʩʪʦʧʳ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩ ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɸʚʪʦʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʞʥʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʛʨʳ ʚ ʬʫʪʙʦʣ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʤʝʣʢʦ-ʤʦʪʦʨʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʪʦʧʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʬʫʪʙʦʣ, ʟʘʜʝʨʞʢʘ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʤʝʣʢʘʷ ʤʦʪʦʨʠʢʘ ʩʪʦʧʳ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʧʨʘʢʪʠʢʝ ʘʜʘʧʪʠʚʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

(ɿʇʈ) ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʦʩʧʠʪʫʝʤʳʭ. 
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ʋʨʦʚʝʥʴ ʜʚʠʛʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʂʦʦʨʜʠʥʘʮʠʦʥʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʫʩʧʝʰʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʤʠ 

ʜʝʡʩʪʚʠʷʤʠ ʠ ʠʭ ʨʝʛʫʣʷʮʠʶ. ɼʚʠʛʘʪʝʣʴʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ - 

ʢʦʤʧʣʝʢʩ ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʪʦʨʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ [1]. 

ʅ.ɸ. ɹʝʨʥʰʪʝʡʥ [2] ʜʦʢʘʟʘʣ, ʯʪʦ ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʨʘʙʦʪʘ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥʘ ʤʥʦʛʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʣʶʙʦʡ ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʢʪ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʫʤʤʘʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʘʥʘʣʠʟʘʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʈʝʛʫʣʷʪʦʨʦʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʤʦʟʞʝʯʦʢ, 

ʢʦʪʦʨʳʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʪʦʯʥʦʩʪʴ, ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʨʘʚʥʦʚʝʩʠʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʟʞʝʯʦʢ ʨʝʛʫʣʠʨʫʝʪ ʢʦʛʥʠʪʠʚʥʳʝ 

ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ: ʚʥʠʤʘʥʠʝ, ʦʱʫʱʝʥʠʷ, ʧʘʤʷʪʠ, ʚʦʩʧʨʠʷʪʠʷ, ʚʦʦʙʨʘʞʝʥʠʷ. 

ʉʣʦʞʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʜʚʠʛʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʫʧʨʘʚʣʷʶʪʩʷ ʥʝʡʨʦʥʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʨʝʮʝʥʪʨʘʣʴʥʦʡ ʠʟʚʠʣʠʥʝ (ʤʦʪʦʨʥʦʡ ʢʦʨʳ) ʪʝʤʝʥʥʦ- 

ʟʘʪʳʣʦʯʥʦʡ ʙʦʨʦʟʜʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʩʘʤʳʤ ʦʙʰʠʨʥʳʤ 

ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʜʚʠʞʝʥʠʷ ʨʫʢʘʤʠ, ʘ 

ʩʘʤʳʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ - ʟʘ ʜʚʠʞʝʥʠʷ ʥʦʛʘʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʣʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ɿʇʈ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ. ɼʝʪʷʤ ʜʘʥʥʦʡ ʥʦʟʦʣʦʛʠʠ ʧʨʠʩʫʱʝ ʥʘʣʠʯʠʝ 

ʥʘʨʫʰʝʥʠʡ ʧʨʦʷʚʣʝʥʠʡ ʤʝʣʢʦ-ʤʦʪʦʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 

[5,6]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʜʦʰʢʦʣʴʥʠʢʦʚ ʩ ʜʘʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʣʦʞʥʳʭ ʜʚʠʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷʤʠ, 

ʧʨʘʚʠʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʡ. 

ɺ ʦʩʥʦʚʝ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʤʦʪʦʨʠʢʠ ʣʝʞʠʪ ʤʝʭʘʥʠʟʤ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʜʝʬʝʢʪ, ʘ ʠʤʝʥʥʦ - ʥʝʜʦʨʘʟʚʠʪʠʝ ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʪʦʯʥʝʝ - ʢʦʨʢʦʚʳʭ ʟʦʥ ʜʚʠʛʘʪʝʣʴʥʦ- 

ʢʠʥʝʩʪʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ. 

ɼʚʠʛʘʪʝʣʴʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʧʩʠʭʠʢʠ ʠ ʟʘʚʠʩʷʪ ʦʪ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʢʦʨʢʦʚʳʭ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʘʪʴ ʪʝʤʧ, ʘʤʧʣʠʪʫʜʫ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʡ, ʩʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʠ ʨʘʩʩʣʘʙʣʝʥʠʷ ʤʳʰʮ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ. 

ʄʦʪʦʨʥʘʷ ʩʬʝʨʘ ʜʝʪʝʡ ʩ ɿʇʈ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʣʦʚʢʠʤʠ, ʩʢʦʚʘʥʥʳʤʠ, 

ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ. ʄʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʥʝʙʦʣʴʰʦʝ 

ʦʛʨʘʥʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʨʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʚʦʟʤʦʞʥʳ ʥʘʨʫʰʝʥʠʷ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʥʘʫʯʥʫʶ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʚʠʪʠʷ ʫʤʩʪʚʝʥʥʳʭ ʠ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʠʚʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʝʣʢʦ-ʤʦʪʦʨʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ 

ʩʪʦʧʳ, ʢʘʢ ʚʘʞʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ, ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʣʞʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʧʨʘʢʪʠʢʝ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ʆʜʥʠʤ ʠʟ ʜʝʡʩʪʚʝʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʬʫʪʙʦʣ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ 

ʚʠʜ ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ, ʩʦʟʜʘʶʱʠʤ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʛʘʨʤʦʥʠʯʥʦʤʫ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʯʥʦʩʪʠ, ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʬʝʨʳ. 

ɺʳʧʦʣʥʷʷ ʜʚʠʞʝʥʠʷ ʥʦʛʘʤʠ, ʥʝʝʩʪʝʩʪʚʝʥʥʳʝ ʜʣʷ ʜʝʪʝʡ, (ʫʧʨʘʞʥʝʥʠʷ ʩ 

ʤʷʯʦʤ), ʧʦʚʳʰʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʜʚʠʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʥʦʛ ʠ, ʪʝʤ ʩʘʤʳʤ, ʚʦʚʣʝʢʘʝʤ ʚ 

ʨʘʙʦʪʫ ʩʦʩʝʜʥʠʝ ʦʙʣʘʩʪʠ ʢʦʨʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʜʚʠʞʝʥʠʷ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʪʝʣʘ. 

ʇʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʬʫʪʙʦʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ ʧʦʯʪʠ ʚʩʝ ʜʝʡʩʪʚʠʷ ʨʝʙʝʥʢʫ 

ʧʨʠʭʦʜʠʪʩʷ ʩʦʚʝʨʰʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʩ ʠʛʨʦʢʘʤʠ ʢʦʤʘʥʜʳ 

ʩʦʧʝʨʥʠʢʘ [3]. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʠʟ ʘʨʩʝʥʘʣʘ ʬʫʪʙʦʣʘ, ʨʝʙʝʥʦʢ 

ʨʝʛʫʣʠʨʫʝʪ ʩʚʦʠ ʜʚʠʞʝʥʠʷ ʠ ʤʳʰʝʯʥʳʝ ʫʩʠʣʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʜʨʫʛʠʤʠ ʠʛʨʦʢʘʤʠ, ʤʷʯʦʤ, ʚʦʨʦʪʘʤʠ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ 

ʚʳʨʘʙʦʪʢʠ ʟʨʠʪʝʣʴʥʦ-ʤʦʪʦʨʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʦʯʝʥʴ ʪʦʯʥʳʭ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʳʧʦʣʥʷʝʤʳʭ ʜʚʠʞʝʥʠʡ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠʤʝʝʪ ʪʘʢʞʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʤʳʰʝʯʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ ʦʱʫʱʝʥʠʡ, ʢʦʪʦʨʘʷ ʥʦʩʠʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʝʤʘʣʦʚʘʞʥʳ ʠ ʦʱʫʱʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʪʘʢ 

ʢʘʢ ʚʦ ʚʨʝʤʷ ʙʦʨʴʙʳ ʟʘ ʤʷʯ ʬʫʪʙʦʣʠʩʪʳ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʥʝʫʩʪʦʡʯʠʚʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʀ, ʥʘʭʦʜʷʩʴ ʚ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ, ʦʥʠ ʜʦʣʞʥʳ ʥʝ  ʪʦʣʴʢʦ 

ʩʦʭʨʘʥʷʪʴ ʨʘʚʥʦʚʝʩʠʝ, ʥʦ ʠ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʛʨʳ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ, 

ʫʣʫʯʰʘʝʪ ʨʘʙʦʪʫ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ, ʫʢʨʝʧʣʷʝʪ ʦʧʦʨʥʦ- 

ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʨʘʟʚʠʚʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ [4]. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʶ ʤʝʣʢʦ-ʤʦʪʦʨʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʩʪʦʧʳ 

ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʘʨʠʘʮʠʠ ʩʧʦʩʦʙʘ ʚʳʧʦʣʥʝʥʠʷ 

ʫʧʨʘʞʥʝʥʠʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʤʝʥʠʡ, ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ʧʨʠ ʜʝʬʝʢʪʝ ʚʨʝʤʝʥʠ, ʚʘʨʴʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʬʫʪʙʦʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʨʝʜʩʪʚ ʘʜʘʧʪʠʚʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. 
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ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʉʆʈɽɺʅʆɺɸʅʀʗʍ 
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ɸʥʥʦʪʘʮʠʷ. ɹʘʩʢʝʪʙʦʣ 3ʭ3 ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʤ ʫʣʠʯʥʳʤ ʢʦʤʘʥʜʥʳʤ 

ʚʠʜʦʤ ʩʧʦʨʪʘ. ʕʪʘ ʠʛʨʘ ʧʨʦʩʪʘ, ʧʦʣʫʯʠʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ï ʚ ʥʝʝ ʠʛʨʘʶʪ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ: ʜʚʝ ʢʦʤʘʥʜʳ ʘʪʘʢʫʶʪ ʚ 

ʦʜʥʦ ʢʦʣʴʮʦ. ʇʨʘʚʠʣʘ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʮʝʣʴʶ ʩʜʝʣʘʪʴ ʠʛʨʫ ʙʳʩʪʨʦʡ, ʟʨʝʣʠʱʥʦʡ 

ʠ ʟʘʭʚʘʪʳʚʘʶʱʝʡ. ʀʛʨʘ 3x3 ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʥʦʚʳʭ ʠʛʨʦʢʦʚ, 

ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʠ ʩʪʨʘʥ ʚʳʡʪʠ ʩ ʫʣʠʮʳ ʥʘ ʤʠʨʦʚʫʶ ʩʮʝʥʫ. ɿʚʝʟʜʳ ʠʛʨʳ ʠʛʨʘʶʪ 

ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʪʫʨ ʠ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʧʨʝʩʪʠʞʥʳʭ ʤʫʣʴʪʠʩʧʦʨʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ɺ 2010 ʛʦʜʫ ʙʘʩʢʝʪʙʦʣ 3ʭ3 ʚʢʣʶʯʝʥ ʚ ʧʨʦʛʨʘʤʤʫ ʇʝʨʚʳʭ ʣʝʪʥʠʭ 

ʶʥʦʰʝʩʢʠʭ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ ʚ ʉʠʥʛʘʧʫʨʝ. 9 ʠʶʥʷ 2017 ʛʦʜʘ ʌʀɹɸ ʚʢʣʶʯʠʣʘ 

ʙʘʩʢʝʪʙʦʣ 3ʭ3 ʚ ʧʨʦʛʨʘʤʤʫ ʃʝʪʥʠʭ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ ʚ ʊʦʢʠʦ 2020 ʛʦʜʘ, ʚ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʪʙʦʨʘ ʩʧʦʨʪʩʤʝʥʦʚ ʜʣʷ 

ʫʯʘʩʪʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʘʩʢʝʪʙʦʣ 3ʭ3, ʦʪʙʦʨ, ʤʦʜʝʣʴ ʠʛʨʦʢʘ, ʠʛʨʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʙʦʨʥʘʷ ʈʦʩʩʠʠ, ʏʝʤʧʠʦʥʘʪ ɽʚʨʦʧʳ, ʏʝʤʧʠʦʥʘʪ ʄʠʨʘ, 

ʄʠʨʦʚʦʡ ʪʫʨ FIBA. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʙʘʩʢʝʪʙʦʣʘ 3ʭ3 ï ʵʪʦ ʥʝʦʙʳʯʥʘʷ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʩʧʦʨʪʘ ʚ 

ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ ʠ ʧʦʠʩʢʘ ʣʫʯʰʠʭ ʢʦʤʘʥʜ ʜʣʷ ʏʝʤʧʠʦʥʘʪʘ ʤʠʨʘ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʜʝʣʘʝʪ ʜʦʩʪʫʧʥʳʤ ʵʪʦʪ ʚʠʜ ʩʧʦʨʪʘ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʘʥ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʚʦʝʚʳʚʘʪʴ ʤʝʜʘʣʠ ʠ ʧʨʠʚʣʝʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʚ ʤʠʨʦʚʦʝ 

ʙʘʩʢʝʪʙʦʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ɸʥʜʦʨʨʘ ï ʧʦʩʪʦʷʥʥʳʡ ʫʯʘʩʪʥʠʢ 

ʯʝʤʧʠʦʥʘʪʦʚ ʤʠʨʘ; ɺʝʥʛʨʠʷ ï ʯʝʤʧʠʦʥ ʠ ʧʨʠʟʝʨ ʯʝʤʧʠʦʥʘʪʦʚ ʤʠʨʘ ʠ ʟʦʥʳ; 

ʅʠʜʝʨʣʘʥʜʳ ʚʦʟʛʣʘʚʣʷʶʪ ʨʝʡʪʠʥʛ ʬʝʜʝʨʘʮʠʠ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ; ʂʘʪʘʨ ï 

ʯʝʤʧʠʦʥ ʤʠʨʘ ʩʨʝʜʠ ʤʫʞʯʠʥ ʠ ʤʫʞʯʠʥ ʜʦ 18 ʣʝʪ; ɹʝʣʠʟ, ɻʫʘʤ, ʆʩʪʨʦʚʘ ʂʫʢʘ, 

ɺʴʝʪʥʘʤ, ʐʨʠ-ʃʘʥʢʘ, ʄʘʢʘʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʂʫʙʢʝ ʤʠʨʘ ʠʣʠ ʶʥʦʰʝʩʢʠʭ 

ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ. ʅʠ ʦʜʥʘ ʠʟ ʵʪʠʭ ʩʪʨʘʥ ʥʠʢʦʛʜʘ ʥʝ ʷʚʣʷʣʘʩʴ ʙʘʩʢʝʪʙʦʣʴʥʦʡ 

ʜʝʨʞʘʚʦʡ. ʋʯʘʩʪʠʝ ʚ ʏʝʤʧʠʦʥʘʪʝ ʤʠʨʘ ʧʦʣʥʦʩʪʴʶ ʦʩʥʦʚʘʥʦ ʥʘ ʨʝʡʪʠʥʛʝ: 
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ʦʪʙʦʨʦʯʥʦʛʦ ʪʫʨʥʠʨʘ ʥʝ ʙʳʣʦ. ʀ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʤʫʞʯʠʥʳ ʠʟ ʉʐɸ ʟʘʥʷʣʠ 12 

ʧʦʟʠʮʠʶ ʧʦʩʣʝ ʃʘʪʚʠʠ ʠ ʕʩʪʦʥʠʠ. ɾʝʥʱʠʥʳ ʙʳʣʠ ʥʘ 13-ʤ ʤʝʩʪʝ ʧʦʩʣʝ 

ɺʝʥʝʩʫʵʣʳ, ɺʝʥʛʨʠʠ ʠ, ʜʘʞʝ ɸʥʜʦʨʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʪʦʝ ʫʯʘʩʪʠʝ ʚ 

ʪʫʨʥʠʨʘʭ ʧʨʠʥʦʩʠʪ ʦʯʢʠ ʢʦʤʘʥʜʝ, ʦʥʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ 

ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʝʡʪʠʥʛ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʥʦʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʙʘʩʢʝʪʙʦʣʠʩʪʳ, ʟʚʝʟʜʳ ʅɹɸ ʧʨʦʩʪʦ ʥʝ ʠʤʝʶʪ 

ʨʝʡʪʠʥʛʘ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʫʯʘʩʪʠʷ, ʦʪʢʨʳʚʘʷ ʛʦʨʠʟʦʥʪʳ ʜʣʷ 

ʜʨʫʛʠʭ ʠʛʨʦʢʦʚ. FIBA ʩʦʟʜʘʣʘ ʵʪʫ ʩʠʩʪʝʤʫ ʥʝ ʪʦʣʴʢʦ ʩ ʮʝʣʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʙʘʩʢʝʪʙʦʣʘ 3ʭ3 ʚ ʆʣʠʤʧʠʘʜʘʭ ʠ ʏʝʤʧʠʦʥʘʪʘʭ ʤʠʨʘ, ʥʦ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʟʚʝʟʜ, ʥʝ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʟ 5ʭ5. ʅʦ ʵʪʦ ʫʞʝ ʜʦʣʛʦʩʨʦʯʥʘʷ ʟʘʜʘʯʘ, ʚ ʥʘʯʘʣʝ 

ʧʫʪʠ, ʚ ʙʘʩʢʝʪʙʦʣ 3ʭ3 ʧʨʠʭʦʜʷʪ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʛʦ, ʘ ʦʪʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʜʛʦʪʦʚʢʠ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪʩʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʣʠʤʧʠʡʩʢʠʝ ʠʛʨʳ 2020 ʛʦʜʘ ʙʫʜʫʪ 

ʧʨʦʭʦʜʠʪʴ ʩ 24 ʠʶʣʷ ʧʦ 9 ʘʚʛʫʩʪʘ. ɺ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 3x3 ʧʨʠʤʫʪ ʫʯʘʩʪʠʝ 8 

ʤʫʞʩʢʠʭ ʠ 8 ʞʝʥʩʢʠʭ ʢʦʤʘʥʜ. ʄʫʞʩʢʘʷ ʠ ʞʝʥʩʢʘʷ ʢʦʤʘʥʜʳ ʈʦʩʩʠʠ ʫʞʝ 

ʧʨʦʰʣʠ ʦʪʙʦʨ ʥʘ ʆʣʠʤʧʠʡʩʢʠʝ ʠʛʨʳ. ɺʤʝʩʪʝ ʩ ʈʦʩʩʠʝʡ ʩʨʝʜʠ ʤʫʞʩʢʠʭ ʢʦʤʘʥʜ 

ʦʧʨʝʜʝʣʝʥʳ 3 ʢʦʤʘʥʜʳ ʫʯʘʩʪʥʠʮʳ: ʉʝʨʙʠʷ, ʄʦʥʛʦʣʠʷ ʠ ʗʧʦʥʠʷ. ʆʩʪʘʣʴʥʳʝ 

ʫʯʘʩʪʥʠʢʠ ʦʧʨʝʜʝʣʷʪʩʷ ʧʦ ʠʪʦʛʘʤ ʦʣʠʤʧʠʡʩʢʦʛʦ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ (Olympic 

Qualification Tournament) ʪʫʨʥʠʨʘ ʚ ʤʘʝ 2020 (ʃʫʯʰʠʝ 3 ʢʦʤʘʥʜʳ ʚ ʤʫʞʩʢʦʡ ʠ 

ʞʝʥʩʢʦʡ ʢʘʪʝʛʦʨʠʷʭ). ʇʦʩʣʝʜʥʶʶ ʧʫʪʝʚʢʫ ʥʘ ʆʣʠʤʧʠʘʜʫ ʧʦʣʫʯʘʪ ʢʦʤʘʥʜʳ- 

ʧʦʙʝʜʠʪʝʣʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʦʣʠʤʧʠʡʩʢʦʛʦ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʪʫʨʥʠʨʘ 

(Universality Olympic Qualification Tournament) ʚ ʠʶʥʝ 2020 (ʚ ʢʦʪʦʨʦʤ 

ʫʯʘʩʪʚʫʶʪ ʪʦʣʴʢʦ ʩʪʨʘʥʳ, ʥʝ ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ ʙʘʩʢʝʪʙʦʣʫ 

ʥʘ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ 2012 ʠ 2016 ʛʦʜʦʚ) (ʈʠʩʫʥʦʢ 1). 
 
 

 

ʈʠʩʫʥʦʢ 1 ï ʉʠʩʪʝʤʘ ʦʪʙʦʨʘ ʥʘ ʆʣʠʤʧʠʡʩʢʠʝ ʠʛʨʳ ʚ ʊʦʢʠʦ 2020 ʛʦʜʘ 
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ʇʨʦʮʝʥʪ ʨʝʘʣʠʟʘʮʠʠ 1-ʦʯʢʦʚʳʭ ʙʨʦʩʢʦʚ ʚ 2018 

ʛʦʜʫ 

50 50 

57 
60 62 62 64 

69 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʦʮʝʥʠʤ ʠʛʨʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʤʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʪʫʨʥʠʨʦʚ 3ʭ3 2018 ʛʦʜʘ: 

- ʅʘʮʠʦʥʘʣʴʥʳʝ ʢʦʤʘʥʜʳ ï ʏʝʤʧʠʦʥʘʪ ʄʠʨʘ ʧʦ ʙʘʩʢʝʪʙʦʣʫ 3ʭ3. 

ʇʦʙʝʜʠʪʝʣʝʤ ʜʘʥʥʦʛʦ ʪʫʨʥʠʨʘ ʩʪʘʣʘ ʢʦʤʘʥʜʘ ʉʝʨʙʠʠ, ʅʠʜʝʨʣʘʥʜʳ ʥʘ 2 ʤʝʩʪʝ. 

- ʂʣʫʙʥʳʝ ʢʦʤʘʥʜʳ ï ʄʠʨʦʚʦʡ ʪʫʨ FIBA 3x3 ï çʦʪʢʨʳʪʘʷè ʩʝʪʴ 

ʪʫʨʥʠʨʦʚ. ʇʦʙʝʜʠʪʝʣʝʤ ʬʠʥʘʣʘ ʩʪʘʣʘ ʢʦʤʘʥʜʘ Novi Sad (3 ʠʛʨʦʢʘ ʠʟ ʉʝʨʙʠʠ 1 

ʠʛʨʦʢ ʠʟ ɺʝʥʛʨʠʠ), Riga (ʃʘʪʚʠʷ) ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ. 

- ʂʦʤʘʥʜʳ ʈʦʩʩʠʠ ï ʯʝʤʧʠʦʥʘʪ ʈʦʩʩʠʠ 3ʭ3. ʇʦʙʝʜʠʪʝʣʝʤ ʬʠʥʘʣʘ 

ʩʪʘʣʘ ʢʦʤʘʥʜʘ Inanomo (ʄʦʩʢʚʘ), ɻʘʛʨʠʥ (ʍʠʤʢʠ) ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ʙʨʦʩʢʦʚ ʤʷʯʘ ʚ ʢʦʣʴʮʦ. 
ʇʨʦʮʝʥʪ ʨʝʘʣʠʟʘʮʠʠ ʙʨʦʩʢʦʚ ʩ ʙʣʠʞʥʝʡ ʜʠʩʪʘʥʮʠʠ ʥʘ 10% ʫʣʫʯʰʠʣʩʷ ʥʘ 

ʏʝʤʧʠʦʥʘʪʝ ʄʠʨʘ 2018 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛʦʜʦʤ (ʏʝʤʧʠʦʥʘʪ ʄʠʨʘ ʠ 

ɽʚʨʦʧʳ 3ʭ3) (ʨʠʩ.2). 

ʈʝʘʣʠʟʘʮʠʷ 1-ʦʯʢʦʚʳʭ ʙʨʦʩʢʦʚ ʥʘ ʄʠʨʦʚʦʤ ʪʫʨʝ (62%) ʚʳʰʝ ʥʘ 5%, ʯʝʤ 

ʥʘ ʏʝʤʧʠʦʥʘʪʝ ʄʠʨʘ. ʉʪʘʪʠʩʪʠʢʘ ʙʣʠʞʥʠʭ ʠ ʩʨʝʜʥʠʭ ʙʨʦʩʢʦʚ ʫʣʫʯʰʠʣʘʩʴ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 13 % ʫ ʩʙʦʨʥʳʭ ʢʦʤʘʥʜ ʈʦʩʩʠʠ, ʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʫʩʪʫʧʘʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʣʫʯʰʠʭ ʩʙʦʨʥʳʭ ʠ ʢʣʫʙʥʳʭ ʢʦʤʘʥʜ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʫʨʥʠʨʘʭ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʏʝʤʧʠʦʥʘʪ 

ʈʦʩʩʠʠ 

ʏʝʤʧʠʦʥʘʪ 

ʈʦʩʩʠʠ 

FIBA 3x3 
World Tour 

FIBA 3x3 
World Tour 

FIBA 3x3 
World Tour 

ʏʝʤʧʠʦʥʘʪ 

ʄʠʨʘ 3ʭ3 

ʏʝʤʧʠʦʥʘʪ ʏʝʤʧʠʦʥʘʪ 

ʄʠʨʘ 3ʭ3  ʄʠʨʘ 3ʭ3 
 (ɻʘʛʘʨʠʥ, 2018 2018 2018 (Riga, 2018 2018 (ʈʦʩʩʠʷ) 2018 
 Inanomo)  (ɻʘʛʘʨʠʥ, Novi Sad)  (ʅʠʜʝʨʣʘʥʜʳ, 
   Inanomo)   ʉʝʨʙʠʷ) 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʥʪ ʨʝʘʣʠʟʘʮʠʠ ʙʣʠʞʥʠʭ ʙʨʦʩʢʦʚ 

 

ʇʦʙʝʜʠʪʝʣʠ ʏʝʤʧʠʦʥʘʪʘ ʄʠʨʘ ʠ ʄʠʨʦʚʦʛʦ ʪʫʨʘ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʠ ʚʳʰʝ 

ʥʘ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʯʝʤ ʧʦʙʝʜʠʪʝʣʠ ʏʝʤʧʠʦʥʘʪʘ ʈʦʩʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʪʦʯʥʳʭ ʙʣʠʞʥʠʭ ʙʨʦʩʢʦʚ ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʚʳʰʝ, ʯʝʤ ʥʘ ʏʝʤʧʠʦʥʘʪʝ ʈʦʩʩʠʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʞʝʩʪʢʦʡ, 

ʪʝʭʥʠʯʥʦʡ ʠʛʨʝ ʧʦʜ ʢʦʣʴʮʦʤ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ. 

http://www.3x3worldtour.com/
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ʇʨʦʮʝʥʪ ʨʝʘʣʠʟʘʮʠʠ ʜʘʣʴʥʠʭ ʙʨʦʩʢʦʚ ʥʘ ʏʝʤʧʠʦʥʘʪʝ ʄʠʨʘ ʠ ʄʠʨʦʚʦʛʦ 

ʪʫʨʘ ʫʚʝʣʠʯʠʣʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛʦʜʦʤ (ʏʝʤʧʠʦʥʘʪ ʄʠʨʘ 

ʠ ɽʚʨʦʧʳ 3ʭ3) (ʨʠʩ. 3). ʉʪʘʪʠʩʪʠʢʘ ʩʙʦʨʥʳʭ ʢʦʤʘʥʜ ʈʦʩʩʠʠ ʚ ʙʣʠʞʥʠʭ ʠ 

ʩʨʝʜʥʠʭ ʙʨʦʩʢʘʭ ʫʧʘʣʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 7 %. 

ʏʝʤʧʠʦʥʘʪ ʈʦʩʩʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʣʴʥʠʭ ʙʨʦʩʢʦʚ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʣʴʥʠʭ ʙʨʦʩʢʦʚ ʙʦʣʴʰʝ 

ʚʣʠʷʝʪ ʥʘ ʤʝʩʪʦ ʢʦʤʘʥʜʳ ʚ ʪʫʨʥʠʨʝ ʚ ʈʦʩʩʠʠ, ʯʝʤ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʛʨʦʢʠ ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ çʜʦʚʝʨʷʶʪè ʜʘʣʴʥʠʤ 

ʙʨʦʩʢʘʤ, ʘ ʣʫʯʰʠʝ ʤʠʨʦʚʳʝ ʩʪʨʠʪʙʦʣʠʩʪʳ, ʠʤʝʷ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʣʴʥʠʭ ʙʨʦʩʢʦʚ, ʦʪʜʘʶʪ ʯʘʱʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠʛʨʝ ʧʦʜ ʢʦʣʴʮʦʤ. 
 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʮʝʥʪ ʨʝʘʣʠʟʘʮʠʠ ʙʣʠʞʥʠʭ ʙʨʦʩʢʦʚ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʙʨʦʩʢʦʚ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ( ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʜʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʠʪʙʦʣʴʥʳʭ ʢʦʤʘʥʜ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʙʨʦʩʢʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

 

ɹʨʦʩʦʢ 

ʂʦʣʠʯʝʩʪʚʦ ʙʨʦʩʢʦʚ ʟʘ ʠʛʨʫ ʇʨʦʮʝʥʪ ʨʝʘʣʠʟʘʮʠʠ ʚ ʠʛʨʝ 

ʋʨʦʚʝʥʴ ʋʨʦʚʝʥʴ 

ʥʠʟʢʠʡ ʩʨʝʜʥʠ ʚʳʩʦʢʠʡ ʥʠʟʢʠ ʡ ʩʨʝʜʥʠ ʚʳʩʦʢʠʡ 

1-ʡ ʦʯʢʦʚʳ 
ʙʨʦʩʦʢ 

1 4 6 50% 65% 80% 

2-ʭ ʦʯʢʦʚʳ 
ʙʨʦʩʦʢ 

1 2 3 25% 35% 45% 

ʐʪʨʘʬʥʦʡ 
ʙʨʦʩʦʢ 

_ _ _ 70% 85% 100% 

2018 (ʈʦʩʩʠʷ)  2018 

(ʅʠʜʝʨʣʘʥʜʳ, 

ʉʝʨʙʠʷ) 

2018 

ʏʝʤʧʠʦʥʘʪ ʏʝʤʧʠʦʥʘʪ ʏʝʤʧʠʦʥʘʪ 

ʄʠʨʘ 3ʭ3  ʄʠʨʘ 3ʭ3  ʄʠʨʘ 3ʭ3 

FIBA 3x3 
World Tour 

2018 (Riga, 

Novi Sad) 

FIBA 3x3 
World Tour 

2018 

(ɻʘʛʘʨʠʥ, 

Inanomo) 

FIBA 3x3 
World Tour 

2018 

ʏʝʤʧʠʦʥʘʪ 

ʈʦʩʩʠʠ 

(ɻʘʛʘʨʠʥ, 

Inanomo) 

ʏʝʤʧʠʦʥʘʪ 

ʈʦʩʩʠʠ 

ʇʨʦʮʝʥʪ ʨʝʘʣʠʟʘʮʠʠ 2-ʦʯʢʦʚʳʭ ʙʨʦʩʢʦʚ ʚ 2018 

ʛʦʜʫ 

15 

21 
23 

28 29 

36 

44 45 
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5 5 

ɸʥʘʣʠʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʠʪʙʦʣʠʩʪʦʚ. 

ʇʦʙʝʜʠʪʝʣʠ ʄʠʨʦʚʦʛʦ ʪʫʨʘ ʧʦ ʙʘʩʢʝʪʙʦʣʫ 3ʭ3 ʢʦʤʘʥʜʘ Novi Sad (ʉʝʨʙʠʷ) 

ʚ ʩʨʝʜʥʝʤ ʚʩʝʭ çʪʷʞʝʣʝʝè, ʥʦ ʝʝ ʣʠʜʝʨ, ʠʤʝʶʱʠʡ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʠʛʨʦʚʦʤ 

ʨʝʡʪʠʥʛʝ ʩʘʤʳʡ ʣʝʛʢʠʡ (95 ʢʛ) (ʈʠʩʫʥʦʢ 4). 
 

 

ʈʠʩʫʥʦʢ 4 ï ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʘʥʜ ʈʦʩʩʠʠ 

ʠ ʧʦʙʝʜʠʪʝʣʝʡ ʄʠʨʦʚʦʛʦ ʪʫʨʘ 

 

ʆʜʥʘʢʦ ʵʪʘ ʢʦʤʘʥʜʘ, ʚ ʩʨʝʜʥʝʤ, ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʠ ʦʧʳʪʥʘʷ ï ʝʝ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 31 ʛʦʜ, ʩʘʤʦʤʫ ʤʣʘʜʰʝʤʫ ʠʛʨʦʢʫ 29 ʣʝʪ, ʦʥʘ ʠʤʝʝʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʩʫʤʤʘʨʥʳʡ ʨʝʡʪʠʥʛ. 

ʂʦʤʘʥʜʘ ɻʘʛʘʨʠʥ (ʈʦʩʩʠʷ) ï ʦʜʥʘ ʤʦʣʦʜʘʷ ʢʦʤʘʥʜʘ ʚ ʙʘʩʢʝʪʙʦʣʝ 3ʭ3, 

ʠʤʝʶʱʘʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʢʦʤʘʥʜʥʳʡ ʨʝʡʪʠʥʛ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʛʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠ ʧʨʝʪʝʥʜʝʥʪ ʧʦʢʘʟʘʪʴ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠ ʩʧʦʨʪʠʚʥʦʤ ʜʦʣʛʦʞʠʪʝʣʴʩʪʚʝ. 

ʅʘ ʏʝʤʧʠʦʥʘʪʝ ʈʦʩʩʠʠ ʪʝ ʞʝ ʢʦʤʘʥʜʳ ɻʘʛʘʨʠʥ ʠ ʀʥʘʥʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʝʝ 

ʤʦʣʦʜʳʤʠ ʠ ʤʝʥʝʝ ʦʧʳʪʥʳʤʠ ʠʛʨʦʢʘʤʠ ʩ ʤʝʥʴʰʠʤ ʩʨʝʜʥʠʤ ʚʝʩʦʤ, ʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ. ʇʦʙʝʜʫ ʦʜʝʨʞʘʣʘ ʢʦʤʘʥʜʘ (ʀʥʘʥʦʚʦ) ʙʦʣʝʝ ʚʦʟʨʘʩʪʥʘʷ, ʙʦʣʝʝ 

ʪʷʞʝʣʘʷ, ʩ ʙʦʣʴʰʠʤ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʠʡ ʨʝʡʪʠʥʛ 

ʚʳʰʝ ʫ ʢʦʤʘʥʜʳ ɻʘʛʘʨʠʥ. 

ʉʈɽɼʅʀʁ ʈɽʁʊʀʅɻ ʉʈɽɼʅʀʁ ʀʅɼɽʂʉ 
ʄɸʉʉʓ ʊɽʃɸ 

ʉʈɽɼʅʀʁ ʈʆʉʊ ɺ ʉʈɽɼʅʀʁ ɺʆɿʈɸʉʊ 
ʂʆʄɸʅɼɽ 

ʉʈɽɼʅʀʁ ɺɽʉ 
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42 
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194, 194, 199,3 195 

ʄʠʨʦʚʦʡ ʪʫʨ 

ɻʘʛʘʨʠʥ ʀʥʘʥʦʚʦ Novi Sad SRB Moscow RUS ʀʥʘʥʦʚʦ 
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ʏʝʤʧʠʦʥʘʪ ʈʦʩʩʠʠ 

ʉʈɽɼʅʀʁ ɺɽʉ ʉʈɽɼʅʀʁ ʈʆʉʊ ɺ ʉʈɽɼʅʀʁ ɺʆɿʈɸʉʊ ʉʈɽɼʅʀʁ ʀʅɼɽʂʉ 

ʂʆʄɸʅɼɽ ʄɸʉʉʓ ʊɽʃɸ 

ʉʈɽɼʅʀʁ 

ʈɽʁʊʀʅɻ 

ɻʘʛʨʠʥ ʀʥʘʥʦʚʦ 
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ʈʠʩʫʥʦʢ 5 ï ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʙʝʜʠʪʝʣʝʡ ʏʝʤʧʠʦʥʘʪʘ ʈʦʩʩʠʠ 
 

 

ʈʠʩʫʥʦʢ 6 ï ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʘʥʜ ʈʦʩʩʠʠ ʠ ʧʦʙʝʜʠʪʝʣʝʡ ʏʝʤʧʠʦʥʘʪʘ 

ʄʠʨʘ 

 

ʂ ʏʝʤʧʠʦʥʘʪʘ ʄʠʨʘ ʥʘʰʘ ʩʙʦʨʥʘʷ ʧʦʜʦʰʣʘ ʩ ʠʛʨʦʢʘʤʠ, ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʪʦʨʳʭ ʠʜʝʥʪʠʯʥʳ ʧʦʙʝʜʠʪʝʣʷʤ, ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɺʦʟʨʘʩʪʥʳʝ, 

ʪʷʞʝʣʳʝ, ʚʳʩʦʢʠʝ ʠʛʨʦʢʠ, ʦʜʥʘʢʦ ʩ ʥʠʟʢʠʤ ʨʝʡʪʠʥʛʦʤ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ 

ʥʠʟʢʠʤ ʠʛʨʦʚʳʤ ʦʧʳʪʦʤ ʚ ʪʫʨʥʠʨʘʭ 3ʭ3. ɺʩʝ ʠʛʨʦʢʠ ʩʙʦʨʥʦʡ ʈʦʩʩʠʠ ï 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʛʨʦʢʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʙʘʩʢʝʪʙʦʣʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʠʤ 

ʥʠʟʢʠʡ ʨʝʟʫʣʴʪʘʪ ʚʳʩʪʫʧʣʝʥʠʷ ʚ ʪʫʨʥʠʨʝ 3ʭ3. 

ʉʈɽɼʅʀʁ 

ʈɽʁʊʀʅɻ 

ʉʈɽɼʅʀʁ ʀʅɼɽʂʉ 

ʄɸʉʉʓ ʊɽʃɸ 

ʉʈɽɼʅʀʁ 

ɺʆɿʈɸʉʊ 

ʉʈɽɼʅʀʁ ɺɽʉ ʉʈɽɼʅʀʁ ʈʆʉʊ ɺ 
ʂʆʄɸʅɼɽ 

26 26 31 31 32 

1049  100 101
 91 

 

197 197 197 

ʏʝʤʧʠʦʥʘʪ ʄʠʨʘ 

ʉʝʨʙʠʷ ʈʦʩʩʠʷ ʅʠʜʝʨʣʘʥʜʳ 

16 3,5 23 
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ɺʳʚʦʜʳ: 

1. ɹʘʩʢʝʪʙʦʣ 3ʭ3 ï ʙʳʩʪʨʘʷ ʠʛʨʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʦʨʴʙʳ ʧʦʜ ʱʠʪʦʤ ʠ 

ʧʨʦʮʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʙʣʠʞʥʠʭ ʙʨʦʩʢʦʚ. 

2. ɼʘʣʴʥʠʝ ʙʨʦʩʢʠ ʚ ʙʘʩʢʝʪʙʦʣʝ 3ʭ3, ʥʝʩʦʤʥʝʥʥʦ ʚʘʞʥʳ, ʥʦ ʠʛʨʦʢʠ 
ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

3. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʛʨʦʢʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʙʘʩʢʝʪʙʦʣʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʛʨʳ 3ʭ3, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʨʠʪʙʦʣʠʩʪʦʚ. 
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ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʙʦʨʥʳʭ ʢʦʤʘʥʜ ʈʦʩʩʠʠ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. 
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ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓɽ ʉʈɽɼʉʊɺɸ ʀ ʄɽʊʆɼʓ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʊɽʍʅʀʂʀ ɹʈʆʉʂʆɺ ʉʇʆʈʊʀɺʅʆɻʆ 

ʂɸʈɸʊʕ 

 

ɿʚʝʟʜʦʚ ʂ. ɸ., ʆʨʣʦʚ ʖ.ʃ. 

 

ɸʥʥʦʪʘʮʠʷ: ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʨʝʜʩʪʚ ʠ 

ʤʝʪʦʜʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʢʠ ʙʨʦʩʢʦʚ ʩʧʦʨʪʠʚʥʦʛʦ ʢʘʨʘʪʵ, 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʩʠʩʪʝʤʝ çʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʧʦʨʪʩʤʝʥʦʤè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʪʝʭʥʠʢʘ ʙʨʦʩʢʦʚ, ʧʦʜʩʝʯʢʘ 

ɸʉʀ ɹɸʈɸʀ. 

 

ɺʚʝʜʝʥʠʝ. ɹʨʦʩʢʠ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʘʨʩʝʥʘʣʝ 

ʢʘʨʘʪʵʠʩʪʘ. ɺʝʜʴ ʚ ʩʧʦʨʪʠʚʥʦʤ ʧʦʝʜʠʥʢʝ ʩʧʦʨʪʩʤʝʥ, ʫʜʘʯʥʦ ʚʳʧʦʣʥʠʚʰʠʡ 

ʙʨʦʩʦʢ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʦʯʥʳʤ ʟʘʚʝʨʰʘʶʱʠʤ ʫʜʘʨʦʤ, ʥʝ ʦʩʪʘʚʣʷʝʪ ʥʠ ʫ ʩʫʜʝʡ, 

ʥʠ ʫ ʟʨʠʪʝʣʝʡ ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ ʚ ʧʦʙʝʜʝ ʚ ʜʘʥʥʦʡ ʩʭʚʘʪʢʝ, ʯʪʦ ʧʦ ʧʨʘʚʠʣʘʤ 

ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʨʠʥʦʩʠʪ ʝʤʫ ʥʘʠʚʳʩʰʠʡ ʙʘʣʣ çʀʧʧʦʥè- 3 ʙʘʣʣʘ. ʂ ʪʦʤʫ ʞʝ 

ʩʧʦʨʪʩʤʝʥ, ʨʘʟ çʧʦʧʘʚè ʥʘ ʙʨʦʩʦʢ ʠ ʧʨʦʠʛʨʘʚ ʙʘʣʣ, ʥʘʯʠʥʘʝʪ ʦʩʪʝʨʝʛʘʪʴʩʷ 
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ʩʚʦʝʛʦ ʩʦʧʝʨʥʠʢʘ, ʦʞʠʜʘʷ ʧʨʦʚʝʜʝʥʠʷ ʚʪʦʨʦʛʦ ʙʨʦʩʢʘ, ʯʪʦ ʜʘʝʪ ʪʦʤʫ 

ʪʘʢʪʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʆʜʥʘʢʦ ʪʝʭʥʠʢʘ ʙʨʦʩʢʦʚ ʚ ʢʘʨʘʪʵ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʝʭʥʠʢʠ ʙʨʦʩʢʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʙʦʨʴʙʳ. ɹʨʦʩʢʠ ʚ ʢʘʨʘʪʵ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝ ʟʘ ʩʯʸʪ ʨʘʟʚʠʪʠʷ 

ʙʦʣʴʰʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ ʢʨʝʧʢʠʤ ʟʘʭʚʘʪʦʤ ʟʘ 

ʦʜʝʞʜʫ, ʘ ʙʣʘʛʦʜʘʨʷ ʧʨʠʣʦʞʝʥʠʶ ʥʝʙʦʣʴʰʦʛʦ ʫʩʠʣʠʷ, ʥʦ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ ʠ ʚ 

ʥʫʞʥʦʝ ʚʨʝʤʷ. ɼʣʷ ʵʪʦʛʦ ʩʧʦʨʪʩʤʝʥʳ ï ʢʘʨʘʪʵʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʜʠʥʘʤʠʢʫ 

ʧʨʦʪʠʚʥʠʢʘ, ʯʫʚʩʪʚʫʷ ʤʦʤʝʥʪʳ ʝʛʦ ʥʘʠʤʝʥʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʟʘʯʘʩʪʫʶ 

ʥʘʨʫʰʘʷ ʝʸ ʥʝ ʧʨʷʤʳʤʠ, ʘ ʢʦʩʚʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ - ʤʘʥʝʚʨʠʨʦʚʘʥʠʝʤ, 

ʬʠʥʪʘʤʠ, ʣʦʞʥʳʤʠ ʘʪʘʢʘʤʠ. (1) 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʧʨʦʙʠʨʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ 

ʤʝʪʦʜʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʙʨʦʩʢʦʚ ʚ ʩʧʦʨʪʠʚʥʦʤ ʢʘʨʘʪʵ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʪʦʯʥʦʩʪʠ ʤʦʤʝʥʪʥʦ-ʚʨʝʤʝʥʥʳʭ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʘʤʧʣʠʪʫʜʥʳʭ ʠ ʪʦʯʥʦʩʪʥʦ-ʮʝʣʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʟʘʣʝ 

ʩʧʦʨʪʠʚʥʦʛʦ ʢʣʫʙʘ çʌʘʚʦʨʠʪè ʚ ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ 2019 ʛʦʜʘ ʧʦ ʤʘʨʪ 2019 ʛʦʜʘ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʜʚʝ ʨʘʚʥʦʟʥʘʯʥʳʝ ʛʨʫʧʧʳ: 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ. ɺ ʩʦʩʪʘʚ ʦʙʝʠʭ ʛʨʫʧʧ ʚʭʦʜʠʣʠ ʧʦ 8 

ʩʧʦʨʪʩʤʝʥʦʚ ʠʟ ʩʧʦʨʪʠʚʥʳʭ ʢʣʫʙʦʚ çʌʘʚʦʨʠʪè ʠ çɼʦʣʛʦʧʨʫʜʥʳʡè. 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩʦʩʪʘʚʣʷʝʪ: ʂʄʉ, ʄʉ ʠ ʄʉʄʂ. ɺʩʝ ʩʧʦʨʪʩʤʝʥʳ 

ʩʦʨʝʚʥʫʶʪʩʷ  ʚ  ʦʜʠʥʘʢʦʚʦʡ  ʜʠʩʮʠʧʣʠʥʝ  çʉʀɸʁ ʂʋʄʀʊʕè  (ʉʀɸʁ ʂʋʄʀʊʕ 

(ʷʧ. ,  ʙʫʢʚʘʣʴʥʦ: çʩʦʨʝʚʥʦʚʘʥʠʷ ʚ ʢʫʤʠʪʵ, ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʙʦʡè) 
ʂʘʨʘʪʵʠʩʪʳ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʧʦʣʥʷʣʠ ʩʧʝʮʠʘʣʴʥʦ 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦ 15 ʤʠʥ, ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. 

ɼʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ɸʉʀ ɹɸʈɸʀ. ʉʧʦʨʪʩʤʝʥʳ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʜʘʥʥʳʝ 

ʫʧʨʘʞʥʝʥʠʷ ʥʝ ʜʝʣʘʣʠ. 

ɹʳʣʠ ʨʘʟʦʙʨʘʥʳ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʙʨʦʩʢʘ ɸʉʀ 

ɹɸʈɸʀ: çʩʦʧʝʨʥʠʢ ʩʙʣʠʞʘʝʪʩʷè, çʩʦʧʝʨʥʠʢ ʦʪʭʦʜʠʪè, çʩʦʧʝʨʥʠʢ ʦʩʪʘʸʪʩʷ ʥʘ 

ʤʝʩʪʝè. (ʈʠʩʫʥʦʢ 1) ʅʘ ʜʘʥʥʦʡ ʩʭʝʤʝ ʫʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ 

ʪʝʭʥʠʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 

 

ʂʘʨʘʪʵʠʩʪʘʤ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 3 ʫʧʨʘʞʥʝʥʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʩʠʩʪʝʤʝ 
çʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʧʦʨʪʩʤʝʥʦʤè. ʋʧʨʘʞʥʝʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʪʨʝʥʝʨʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʘʞʜʦʛʦ ʫʧʨʘʞʥʝʥʠʷ 

ʩʧʦʨʪʩʤʝʥʫ ʜʘʚʘʣʦʩʴ 10 ʧʦʧʳʪʦʢ, ʟʘ ʢʘʞʜʦʝ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ, 

ʧʨʠʩʫʞʜʘʣʩʷ 1 ʙʘʣʣ. 

ʋʧʨʘʞʥʝʥʠʝ ˉ 1, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʜʩʝʯʢʠ ʉʆʅʆɹɸ ɸʉʀ ɹɸʈɸʀ. (ʈʠʩʫʥʦʢ 2) 

ɼʣʷ ʜʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʠʚʥʦʡ ʤʷʯ, ʚʝʩʦʤ ʚ 1ʢʛ ʠ 

ʜʠʘʤʝʪʨʦʤ 12,6 ʩʤ. ʅʘ ʤʷʯʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʪʦʯʢʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ ʤʠʰʝʥʴʶ 

ʜʣʷ ʠʩʧʳʪʫʝʤʦʛʦ. ʊʦʯʢʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʣʦʜʳʞʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʢ  

ʜʘʥʥʦʤʫ ʤʷʯʫ ʙʳʣʘ ʧʨʠʚʷʟʘʥʘ ʚʝʨʸʚʢʘ, ʟʘʪʝʤ ʚʩʷ ʵʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ 

ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʛʨʫʰʝ. ʀʩʧʳʪʫʝʤʳʡ ʚʩʪʘʚʘʣ ʚ ʠʩʭʦʜʥʫʶ ʙʦʝʚʫʶ ʧʦʟʠʮʠʶ ʣʠʮʦʤ 

ʢ ʜʘʥʥʦʤʫ ʪʨʝʥʘʞʸʨʫ ʥʘ ʩʨʝʜʥʝʡ ʜʠʩʪʘʥʮʠʠ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʣ  ʪʦʯʥʦʝ 

ʘʪʘʢʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʨʫʢʦʡ ʧʦ ʛʨʫʰʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʤʠʪʘʮʠʝʡ ʧʦʜʩʝʯʢʠ ʧʦ 

ʥʘʙʠʚʥʦʤʫ ʤʷʯʫ. ʉ ʫʯʸʪʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʩʝʯʢʠ, 

ʫʢʘʟʘʥʥʦʛʦ ʚ ʈʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 

 

ʋʧʨʘʞʥʝʥʠʝ ˉ 2, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʜʩʝʯʢʠ ʍʀʂʂʆʄʀ ɸʉʀ ɹɸʈɸʀ (ʈʠʩʫʥʦʢ 3). 

ɼʣʷ ʜʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʝ ʤʳ ʩʜʝʣʘʣʠ ʦʪʤʝʪʢʫ ʥʘ ʧʣʦʱʘʜʢʝ ʟʘ ʩʧʠʥʦʡ 

ʩʧʦʨʪʩʤʝʥʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤʝʪʨʘ. ʉʧʦʨʪʩʤʝʥ-ʠʩʧʳʪʫʝʤʳʡ ʧʨʠʥʠʤʘʣ ʙʦʝʚʫʶ 

ʧʦʟʠʮʠʶ. ɸʩʩʠʩʪʝʥʪ ʚʩʪʘʚʘʣ ʣʠʮʦʤ ʢ ʩʧʦʨʪʩʤʝʥʫ, ʜʝʨʞʘ ʚ ʨʫʢʘʭ ʪʝʥʥʠʩʥʳʡ 

ʤʷʯ, ʠ ʧʨʦʠʟʚʦʣʴʥʦ ʢʘʪʠʣ ʝʛʦ ʚ ʩʪʦʨʦʥʫ ʠʩʧʳʪʫʝʤʦʛʦ. ɿʘʜʘʯʝʡ ʩʧʦʨʪʩʤʝʥʘ 

ʷʚʣʷʣʘʩʴ ʙʳʩʪʨʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʥʘʟʘʜ ʢ ʦʪʤʝʪʢʝ, ʩ ʪʦʯʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ 

ʠʤʠʪʘʮʠʠ ʧʦʜʩʝʯʢʠ ʚʧʝʨʝʜʠ ʥʘʭʦʜʷʱʝʡʩʷ ʥʦʛʦʡ ʧʦ ʪʝʥʥʠʩʥʦʤʫ ʤʷʯʫ. 

ʋʧʨʘʞʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʜʚʫʭ ʥʦʛ. 
 

 

ʈʠʩʫʥʦʢ 3 

 

ʋʧʨʘʞʥʝʥʠʝ ˉ 3, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʜʩʝʯʢʠ ʎʋʀ ɸʉʀ ɹɸʈɸʀ (ʈʠʩʫʥʦʢ 4). ʇʦʜʩʝʯʢʘ ʚ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ 

ʚʳʧʦʣʥʷʣʘʩʴ ʠʣʠ ʩʟʘʜʠ ʩʪʦʷʱʝʡ ʥʦʛʦʡ ï ɼʕ ɸʉʀ ɹɸʈɸʀ, ʠʣʠ ʚʧʝʨʝʜʠ  

ʩʪʦʷʱʝʡ ʥʦʛʦʡ ʩ ʧʦʜʰʘʛʦʤ ï ʆʂʋʈʀ ɸʉʀ ɹɸʈɸʀ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʤʳ ʩʜʝʣʘʣʠ ʦʪʤʝʪʢʫ ʥʘ ʧʣʦʱʘʜʢʝ 

ʧʝʨʝʜ ʩʧʦʨʪʩʤʝʥʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʤʝʪʨʦʚ. ʉʧʦʨʪʩʤʝʥ- ʠʩʧʳʪʫʝʤʳʡ ʧʨʠʥʠʤʘʣ 
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ʙʦʝʚʫʶ ʧʦʟʠʮʠʶ. ɸʩʩʠʩʪʝʥʪ ʥʘʭʦʜʠʣʩʷ ʟʘ ʩʧʠʥʦʡ ʫ ʠʩʧʳʪʫʝʤʦʛʦ, ʜʝʨʞʘ  ʚ 

ʨʫʢʘʭ ʪʝʥʥʠʩʥʳʡ ʤʷʯ, ʠ ʧʨʦʠʟʚʦʣʴʥʦ ʢʘʪʠʣ ʝʛʦ ʚ ʩʪʦʨʦʥʫ ʠʩʧʳʪʫʝʤʦʛʦ. ɿʘʜʘʯʝʡ 

ʩʧʦʨʪʩʤʝʥʘ ʷʚʣʷʣʦʩʴ ʪʦʯʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʠʤʠʪʘʮʠʠ ʧʦʜʩʝʯʢʠ ʧʦ ʤʷʯʫ ʩ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʧʝʨʸʜ, ʜʦ ʟʘʜʘʥʥʦʡ ʦʪʤʝʪʢʠ. 
 

 
 

 

 
ʈʠʩʫʥʦʢ 4 

 

ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʫʩʧʝʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʘ ʪʘʢ ʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɻʜʝ ʍ - ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ, ʘ ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʫʩʧʝʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ 

ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʘ ʪʘʢ ʞʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

 ʜʦ ʧʦʩʣʝ  

 

ʍ 
 

ů 
 

ʍ 
 

ů 
 

ʊ-ʢʨʠʪʝʨʠʡ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
 

4,5 
 

0,9 
 

8,5 
 

1,2 
ʈ 

<0,01 

ʂʦʥʪʨʦʣʴʥʘʷ 
 

4,6 
 

0,7 
 

4,3 
 

1,1 
 

ʈ >0,01 

 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʩʣʝʜʫʝʪ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʩʧʝʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠʪʘʮʠʡ ʧʦʜʩʝʯʝʢ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʋʣʫʯʰʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳ. ʋ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʫʣʫʯʰʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʫʩʧʝʰʥʦʩʪʠ 

ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

 

ɺʳʚʦʜ.  ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʘʧʨʦʙʘʮʠʠ  ʤʝʪʦʜʠʢʠ,  ʙʘʟʠʨʫʶʱʝʡʩʷ  ʥʘ   ʩʠʩʪʝʤʝ 
çʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʧʦʨʪʩʤʝʥʦʤè, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ       ʪʦʯʥʦʩʪʥʦ-ʮʝʣʝʚʳʭ       ʠ     ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 
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ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʜʩʝʯʢʠ ɸʉʀ ɹɸʈɸʀ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘ 

ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʨʪʩʤʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʫʩʧʝʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʠʸʤʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ çʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʧʦʨʪʩʤʝʥʦʤè ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʙʨʦʩʢʦʚ ʚ ʩʧʦʨʪʠʚʥʦʤ ʢʘʨʘʪʵ. 
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ʈɸɿɺʀʊʀɽ ʋʈʆɺʅʗ ʉʂʆʈʆʉʊʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʖʅʓʍ 

ʇʃʆɺʎʆɺ 11-13 ʃɽʊ, ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄɽʊʆɼɸ 

ʉʆʇʈʗɾɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

 

ʀʟʦʪʦʚʘ ɸ.ɽ., ɺʦʡʪʝʥʢʦ ʖ.ʃ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʣʦʚʮʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʭʦʪʝʣʦʩʴ ʙʳ ʨʘʩʢʨʳʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ 

ʤʝʪʦʜ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ 

ʩʦʧʨʷʞʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʧʣʦʚʮʦʚ 11-13 ʪʠ ʣʝʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʩʧʦʨʪʠʚʥʦʛʦ ʧʣʘʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʣʘʚʘʥʠʝ, ʶʥʳʝ ʧʣʦʚʮʳ, ʩʢʦʨʦʩʪʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʨʘʟʚʠʪʠʝ ʩʠʣʳ ʠ ʩʢʦʨʦʩʪʠ, ʤʝʪʦʜ ʩʦʧʨʷʞʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
 

ɺɺɽɼɽʅʀɽ 

ɺ ʤʠʨʝ ʩʧʦʨʪʘ ʧʣʘʚʘʥʠʝ ʧʦʣʫʯʠʣʦ ʙʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ, ʤʳ ʥʘʭʦʜʠʤʩʷ ʚ ʧʨʝʜʜʚʝʨʠʠ ʨʝʟʢʦʛʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʦʜʲʝʤʘ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫ ʧʣʦʚʮʦʚ, ʠ ʜʣʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʵʪʦʤ ʧʦʜʲʝʤʝ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʩʢʦʨʦʩʪʥʳʭ, ʩʠʣʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʧʣʦʚʮʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʧʦʜʛʦʪʦʚʢʠ 

ʧʣʦʚʮʦʚ, ʥʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʩʠʣʳ, 

ʙʳʩʪʨʦʪʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʧʣʘʚʘʥʠʷ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʩʫʱʝʩʪʚʝʥʥʘʷ ʪʨʫʜʥʦʩʪʴ ð ʧʝʨʝʥʝʩʪʠ ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʩʫʰʝ 

ʬʠʟʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʥʘ ʚʦʜʫ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʢʦʥʪʨʘʩʪʘ 

ʨʘʙʦʪʘʶʱʠʭ ʤʳʰʮè ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʩʢʦʨʦʩʪʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʠʩʢʝ ʤʝʪʦʜʦʚ ʪʨʝʥʠʨʦʚʢʠ 

ʧʣʦʚʮʦʚ 11-13 ʣʝʪ ʧʦʟʚʦʣʷʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʚʠʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, 

ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʩʧʦʨʪʩʤʝʥʦʚ. ɺ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʝ ʩʧʦʨʪʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʠ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩʦʧʨʷʞʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. [1,2,3,7] 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʦʨʦʩʪʥʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʣʦʚʮʦʚ ʦʜʠʥʥʘʜʮʘʪʠ-ʪʨʠʥʘʜʮʘʪʠ ʣʝʪ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʤ  r ʦʧʨʝʜʝʣʠʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: 
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1. ʆʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʣʦʚʮʦʚ 
11-13 ʣʝʪ 

2. ʀʟʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ 
ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ ʧʣʘʚʘʥʠʠ. 

3. ʀʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʳʭ 

ʢʘʯʝʩʪʚ ʫ ʧʣʦʚʮʦʚ 11-13 ʣʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ɻ ʢʩʧʝʨʠʤʝʥʪʘ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʩʦʧʨʷʞʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʬʠʟʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʣʦʚʮʦʚ 11-13 ʣʝʪ 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʜʚʝ ʛʨʫʧʧʳ ʧʣʦʚʮʦʚ.ɺ ʩʦʩʪʘʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ (ʕɻ) ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʣʦʚʮʳ 11-13 ʣʝʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 

12 ʯʝʣʦʚʝʢ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʥʷʪʠʷ 6 ʨʘʟ ʚ ʥʝʜʝʣʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ çʩʠʣʦʚʦʛʦ ʧʣʘʚʘʥʠʷè, 

ʪʘʢʠʭ ʢʘʢ ʧʣʘʚʘʥʠʝ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ ʚ ʣʦʧʘʪʢʘʭ (ʤʘʣʳʭ, ʙʦʣʴʰʠʭ ʠ 

çʚʦʩʴʤʝʨʢʘʭè) (1 ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ); ʧʣʘʚʘʥʠʝ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʨʤʦʟʥʦʛʦ ʧʦʷʩʘ ʠ ʪʦʨʤʦʟʥʦʛʦ ʧʘʨʘʰʶʪʘ (2 ʵʪʘʧ 

ʠʩʩʣʝʜʦʚʘʥʠʷ); ʧʣʘʚʘʥʠʝ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʠʥʦʚʦʛʦ 

ʘʤʦʨʪʠʟʘʪʦʨʘ (3 ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ). 

ɺ ʩʦʩʪʘʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʂɻ) ʪʘʢʞʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʣʦʚʮʳ 11-13 

ʣʝʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 12 ʯʝʣʦʚʝʢ. ʊʨʝʥʠʨʦʚʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʦʩʥʦʚʥʫʶ ʩʠʣʦʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʥʘ ʩʫʰʝ, ʘ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʚʦʜʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʦʜʥʦʢʨʘʪʥʦʝ ʧʣʘʚʘʥʠʝ ʦʪʨʝʟʢʦʚ 50ʤ, 100ʤ ʚ/ʩ ʩ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ (ʩʧʨʠʥʪʝʨʩʢʠʝ ʜʠʩʪʘʥʮʠʠ ʜʣʷ ʢʨʦʣʷ ʥʘ ʛʨʫʜʠ). ɸ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʚʘʥʠʝ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ 4ʭ25ʤ ʩ max ʩʢʦʨʦʩʪʴʶ ʠ 

ʠʥʪʝʨʚʘʣʦʤ ʦʪʜʳʭʘ 3 ʤʠʥʫʪʳ; ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ çʰʘʛʘè ʠ ʪʝʤʧʘ ʚ ʪʝʩʪʝ 4ʭ25ʤ 

ʚ/ʩ.[3,6] ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧ ʤʳ ʧʨʦʚʝʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ 

ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
 ɉ←ʢ ɉ←ɻ ů(ʢ) ů( )ɻ m(ʢ) m(ʵ) f t 

50ʤ ʚ/ʩ 33.08 32.72 0.82 0.40 0.25 0.12 22 1.38 

100ʤ ʚ/ʩ 73.53 
1.13.53 

72.90 
1.12.90 

1.10 2.35 0.33 0.71 22 0.80 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚ 

ʪʝʩʪʝ 4ʭ25ʤ 

ʚ/ʩ. 

16.10 15.51 1.07 0.95 0.32 0.29 22 1.40 

ɼʣʠʥʘ 
çʰʘʛʘè 

2.12 2.11 0.06 0.07 0.02 0.02 22 0.33 

ʊʝʤʧ 41.25 42.25 1.89 1.58 0.74 0.56 22 1.07 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʩʪʦʨʦʥʫ ʫʣʫʯʰʝʥʠʷ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ. ʇʨʠʨʦʩʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ. 
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʠʩʪʘʥʮʠʷ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ɼʦ ʇʦʩʣʝ % ɼʦ ʇʦʩʣʝ % 

50ʤ ʚ/ʩ, ʩʝʢ 32.72Ñ0.40 31.54Ñ0.79 3.6 33.08Ñ0.82 32.64Ñ0.75 1.3 

100ʤ ʚ/ʩ, ʩʝʢ 1.12.90Ñ2.35 1.11.51Ñ2.10 1.9 1.13.53Ñ1.10 1.13.40Ñ1.03 0.2 

 

ʋʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʣʦʚʮʘ ʧʦʩʨʝʜʩʪʚʦʤ çʩʠʣʦʚʦʛʦ 

ʧʣʘʚʘʥʠʷè ʦʪʨʘʞʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ çʰʘʛʘè ʠ ʪʝʤʧʦʤ ʜʚʠʞʝʥʠʡ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʠʤʝʁʪ ʧʨʷʤʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ max ʩʢʦʨʦʩʪʴʶ ʧʣʘʚʘʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ çʩʠʣʦʚʦʛʦ ʧʣʘʚʘʥʠʷè ʨʘʩʩʤʦʪʨʠʤ ʚ ʪʘʙʣʠʮʝ 3 

[4,6]. 
 

ʊʘʙʣʠʮʘ 3 ï ʋʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʜʦ ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷʛʨʫʧʧʘ 

ɼʦ ʇʦʩʣʝ % ɼʦ ʇʦʩʣʝ % 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚ ʪʝʩʪʝ 

4ʭ25ʤ ʚ/ʩ. 

15.51Ñ0.95 15.17Ñ0.93 2.2 16.10Ñ1.07 16.00Ñ0.78 1.1 

ɼʣʠʥʘ çʰʘʛʘè, ʤ 2.11Ñ0.07 2.18Ñ0.07 3.3 2.12Ñ0.06 2.09Ñ0.06 1.4 

ʊʝʤʧ, ʮʠʢʣ/ʤʠʥ 42.25Ñ1.58 42.17Ñ1.89 0.2 41.25Ñ2.45 43.25Ñ2.15 4.8 

 

ɺʳʙʨʘʥʥʘʷ ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʩʠʣʦʚʦʛʦ 

ʧʣʘʚʘʥʠʷè ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʘ ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 50, 100 ʤʝʪʨʦʚ ʚ/ʩ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʦʢ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʥʘʛʨʫʟʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʘʩʴ ʪʝʭʥʠʢʘ 

ʧʣʘʚʘʥʠʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʪʝʤʧʘ ʜʚʠʞʝʥʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʜʣʠʥʘ 

çʰʘʛʘè ʚ ʧʣʘʚʘʥʠʠ ʩ max ʩʢʦʨʦʩʪʴʶ ʚ ʪʝʩʪʝ 4ʭ25ʤ ʚ/ʩ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʩʪʦʨʦʥʫ ʫʣʫʯʰʝʥʠʷ ʚ ʦʙʦʠʭ 

ʛʨʫʧʧʘʭ (ʪʘʙʣʠʮʘ 4). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʦʢʘʟʘʣʠʩʴ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ. 
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ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʠʩʪʘʥʮʠʷ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ɼʦ ʇʦʩʣʝ % ɼʦ ʇʦʩʣʝ % 

50ʤ ʚ/ʩ, ʩʝʢ 31.85Ñ0.67 31.52Ñ0.76 1.0 32.46Ñ0.76 32.25Ñ0.76 0.6 

100ʤ ʚ/ʩ, ʩʝʢ 1.11.49Ñ2.02 1.11.22Ñ1.97 0.4 1.13.19Ñ1.15 1.13.02Ñ1.29 0.2 

 
ʊʘʙʣʠʮʘ 5 ï ʋʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ɼʦ ʇʦʩʣʝ % ɼʦ ʇʦʩʣʝ % 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚ ʪʝʩʪʝ 

4ʭ25ʤ ʚ/ʩ. 

15.15Ñ0.96 14.92Ñ0.97 1.5 15.85Ñ0.95 15.76Ñ0.96 0.5 

ɼʣʠʥʘ çʰʘʛʘè, ʤ 2.16Ñ0.07 2.22Ñ0.05 2.7 2.13Ñ0.05 2.13Ñ0.04 0 

ʊʝʤʧ, ʮʠʢʣ/ʤʠʥ 44.00Ñ1.23 42.25Ñ0.95 4.0 41.83Ñ2.45 43.33Ñ0.95 3.8 

 

ɺʳʙʨʘʥʥʘʷ ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ 

çʩʠʣʦʚʦʛʦ ʧʣʘʚʘʥʠʷè ʧʦʟʚʦʣʠʣʘ ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 

50, 100 ʤʝʪʨʦʚ ʚ/ʩ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʦʢ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʥʘʛʨʫʟʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʘʩʴ ʪʝʭʥʠʢʘ 

ʧʣʘʚʘʥʠʷ. ʈʘʙʦʪʘ, ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʧʦʟʚʦʣʠʣʘ, ʧʨʠ 

ʩʦʢʨʘʱʝʥʠʠ ʪʝʤʧʘ ʜʚʠʞʝʥʠʡ ʫʚʝʣʠʯʠʪʴ ʜʣʠʥʫ çʰʘʛʘè ʚ ʧʣʘʚʘʥʠʠ ʩ max 

ʩʢʦʨʦʩʪʴʶ ʚ ʪʝʩʪʝ 4ʭ25ʤ ʚ/ʩ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʙʣʦʢʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʩʣʝ ʚʪʦʨʦʛʦ ʙʣʦʢʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʧʣʘʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʧʣʘʚʘʥʠʷ, ʥʘ III ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʪʨʝʥʠʨʦʚʦʯʥʦʡ 

ʥʘʛʨʫʟʢʠ. ʆʙʲʝʤ çʩʠʣʦʚʦʛʦ ʧʣʘʚʘʥʠʷè ʩʥʠʞʝʥ ʜʦ 10 % ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʦʙʲʝʤʘ 

ʦʪ ʦʙʱʝʛʦ ʧʣʘʚʘʥʠʷ. 
 

ʊʘʙʣʠʮʘ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʠʩʪʘʥʮʠʷ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷʛʨʫʧʧʘ 

ɼʦ ʇʦʩʣʝ % ɼʦ ʇʦʩʣʝ % 

50ʤ ʚ/ʩ, ʩʝʢ. 31.56Ñ0.70 30.77Ñ0.61 2.5 32.11Ñ0.83 32.02Ñ0.80 0.3 

100ʤ ʚ/ʩ, ʩʝʢ 1.11.37Ñ2.54 1.09.94Ñ2.00 2.0 1.11.80Ñ2.04 1.11.62Ñ1.77 0.25 
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ʊʘʙʣʠʮʘ 7 ï ʋʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ɼʦ ʇʦʩʣʝ % ɼʦ ʇʦʩʣʝ % 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚ ʪʝʩʪʝ 

4ʭ25ʤ ʚ/ʩ. 

14.65Ñ0.80 14.25Ñ0.72 2.7 15.38Ñ0.86 15.28Ñ0.83 0.6 

ɼʣʠʥʘ çʰʘʛʘè, ʤ 2.17Ñ0.05 2.18Ñ0.05 0.5 2.15Ñ0.05 2.14Ñ0.04 0.5 

ʊʝʤʧ, ʮʠʢʣ/ʤʠʥ 44.42Ñ1.53 46.50Ñ2.15 4.7 42.25Ñ1.89 44.00Ñ1.84 4.1 

 

ɺʳʙʨʘʥʥʘʷ ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʠʣʘ ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 50, 100 ʤʝʪʨʦʚ ʚ/ʩ. ɺ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʦʢ ʧʦ 

ʚʳʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʟʠʥʦʚʦʛʦ ʘʤʦʨʪʠʟʘʪʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʠʣʠʩʴ ʩʢʦʨʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ, ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʘʤʦʡ ʢʦʨʦʪʢʦʡ 

ʜʠʩʪʘʥʮʠʠ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʫʣʫʯʰʝʥʠʠ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʣʠʥʘ ʛʨʝʙʢʘ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʪʝʤʧʘ ʜʚʠʞʝʥʠʡ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ çʉʠʣʦʚʦʝè 

ʧʣʘʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʦʧʘʪʦʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ ʩʨʝʜʥʠʭ ʜʠʩʪʘʥʮʠʡ (200 ʠ 400 ʤ). 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (çʩʠʣʦʚʦʝè ʧʣʘʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

çʪʦʨʤʦʟʦʚè) ʦʪʤʝʯʘʝʤ, ʯʪʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʣʫʯʰʝʥʠʠ ʩʢʦʨʦʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʫʜʣʠʥʠʣʩʷ ʛʨʝʙʦʢ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʪʝʤʧʘ ʜʚʠʞʝʥʠʡ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʪʝʭʥʠʢʠ ʧʣʘʚʘʥʠʷ ʠ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ 

ʜʠʩʪʘʥʮʠʡ 800 ʠ 1500 ʤʝʪʨʦʚ ʚʦʣʴʥʳʤ ʩʪʠʣʝʤ. 

ʇʦʩʣʝ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (çʩʠʣʦʚʦʝè ʧʣʘʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʝʟʠʥʦʚʦʛʦ ʰʥʫʨʘ) ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʣʘʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʠʩʴ ʠ ʜʣʠʥʘ ʛʨʝʙʢʘ, ʠ ʪʝʤʧ ʜʚʠʞʝʥʠʡ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʜʦʙʥʘʷ ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʨʠʥʪʝʨʦʚ, 

ʥʦ ʧʨʠʤʝʥʷʪʴ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʟʠʨʦʚʘʥʥʦ ʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ. 

 

ɺʳʚʦʜʳ 

1. ʄʝʪʦʜʠʢʘ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʣʦʚʮʦʚ ʜʦʣʞʥʘ ʠʤʝʪʴ 
ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʫʜʝʪ ʧʦʚʳʰʘʪʴʩʷ ʫʨʦʚʝʥʴ ʩʢʦʨʦʩʪʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʫ ʶʥʳʭ ʧʣʦʚʮʦʚ. 

2. ʋʣʫʯʰʝʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʣʦʚʮʦʚ ʪʨʝʙʫʝʪ ʩʣʦʞʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʡ ʜʝʡʩʪʚʠʡ. ʀ ʚ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ  

ʧʦʜʭʦʜʠʪʴ ʢ ʚʦʧʨʦʩʫ ʧʦʩʪʘʥʦʚʢʠ ʪʝʭʥʠʢʠ ʩʧʦʨʪʩʤʝʥʘ, ʪʘʢ ʢʘʢ ʥʘʯʘʣʦ 

ʚʦʩʧʠʪʘʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʣʝʞʠʪ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʪʝʭʥʠʢʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʠʢʘ ʧʣʦʚʮʘ 

ʩʦʟʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. 

3. ʉ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ, ʥʘʤʠ 
ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʩʠʣʦʚʘʷ ʪʨʝʥʠʨʦʚʢʘ ʶʥʳʭ ʧʣʦʚʮʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 
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ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʭʥʠʢʠ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʫʢʨʝʧʣʝʥʠʝ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʫʩʪʘʚʦʚ, ʧʦʚʳʰʝʥʠʝ ʩʠʣʳ ʤʳʰʮ ʪʫʣʦʚʠʱʘ ʠ ʫʩʪʨʘʥʝʥʠʝ 

ʤʳʰʝʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ. 

4. ʆʙʦʙʱʠʚ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʯʘʩʪʠ ʥʘʰʝʡ ʨʘʙʦʪʳ, ʤʳ 
ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʜʚʠʥʫʪʫʶ ʥʘʤʠ ʛʠʧʦʪʝʟʫ ʦ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʩʦʧʨʷʞʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʩʠʣʦʚʦʛʦè ʧʣʘʚʘʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ 

ʢʘʯʝʩʪʚ, ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʣʦʚʮʦʚ 11-13 ʣʝʪ. ʊʝʤ ʩʘʤʳʤ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʨʝʰʠʚ ʧʨʦʙʣʝʤʫ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʩʠʣʦʚʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴʶ, ʜʦʩʪʠʛʥʫʪʦʡ ʥʘ ʩʫʰʝ, ʠ 

ʩʪʝʧʝʥʴʶ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʚ ʚʦʜʝ. 

5. ʉ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʧʨʷʞʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʩʢʦʨʦʩʪʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʶʥʳʭ ʧʣʦʚʮʦʚ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʧʦʜʛʦʪʦʚʢʝ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʚʮʦʚ: 
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Annotation. Currently, there are only a few ways to improve the physical fitness of 

swimmers. In this regard, in this article I would like to reveal a more effective and modern 

method of development of high-speed abilities, through the use of the method of conjugate 

impact in swimmers 11-13 years, which is very relevant and necessary for the theory and 

practice of sports swimming. 

Keyword. Swimming, young swimmers, speed abilities, the development of strength and 

speed, the method of conjugated exposure. 
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ʄɽʊʈʆʃʆɻʀʏɽʉʂɸʗ ʇʆɺɽʈʂɸ ʄɽʊʆɼʀʂʀ ʊɽʂʋʑɽɻʆ 

ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʂʆʅʊʈʆʃʗ ʊɽʍʅʀʏɽʉʂʆʁ 

ʇʆɼɻʆʊʆɺʃɽʅʅʆʉʊʀ ɺɽʃʆʉʀʇɽɼʀʉʊʆɺ 

 

ʂʘʨʧʦʚ ʅ. ʉ., ɼʳʰʘʢʦʚ ɸ. ʉ., ʄʝʜʚʝʜʝʚ ɺ.ɻ. 
 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʪʝʢʫʱʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ɺʄʍ ï ʛʦʥʢʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʭʦʞʜʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚʝʣʦʩʠʧʝʜʠʩʪʘʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʤʠʩʷ ʚ ɺʄʍ 

ʛʦʥʢʘʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʢʫʱʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʝʪʨʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʚʝʨʢʘ, ʪʝʢʫʱʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʚʝʣʦʩʠʧʝʜʥʳʡ ʩʧʦʨʪ ɺʄʍ. 

 

ɺʚʝʜʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘʫʯʥʦ- 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ɺʄʍ-ʛʦʥʦʢ. ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʧʦʜʛʦʪʦʚʢʠ 



109  

ʩʧʦʨʪʩʤʝʥʦʚ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʝʦʜʦʣʝʥʠʶ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʠʩʪʘʥʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ [1,3,4]. ʂʦʛʜʘ ʚʣʠʷʥʠʝ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʩʧʦʨʪʝ ʦʯʝʚʠʜʥʦ, ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʠʤʝʥʥʦ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ɺʄʍ-ʛʦʥʢʘʭ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

[2]. ʉʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʪʨʝʢ ʚ BMX-ʛʦʥʢʘʭ ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʫʯʘʩʪʢʦʚ, 

ʧʨʠ ʵʪʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʣʠʯʥʳʭ BMX-ʚʝʣʦʜʨʦʤʦʚ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʪʴʩʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

ʩʪʘʨʪ, ʧʨʷʤʳʝ ʫʯʘʩʪʢʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʥʘʢʣʦʥʥʳʝ), ʧʨʝʧʷʪʩʪʚʠʷ, ʚʠʨʘʞʠ [4]. 

ʉ ʫʯʝʪʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʘʤʠ ʨʘʥʝʝ ʤʝʪʦʜʠʢʠ (ɼʳʰʘʢʦʚ ɸ.ʉ., ʄʝʜʚʝʜʝʚ 

ɺ.ɻ., 2018) ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʢʠ ʤʝʪʦʜʠʢʠ ʪʝʢʫʱʝʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ɺʄʍ ï ʛʦʥʢʘʭ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ 

ʚʳʧʦʣʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʘʟʛʦʥʦʚ ʧʦ ʧʨʷʤʦʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʢʫʱʝʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ɺʄʍ - ʛʦʥʢʘʭ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʅʀʀ ʩʧʦʨʪʘ ʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ 

ʈɻʋʌʂʉʄʠʊ, ʢʘʬʝʜʨʝ ʊʠʄ ɺʝʣʦʩʠʧʝʜʥʦʛʦ, ʤʦʪʦʮʠʢʣʝʪʥʦʛʦ ʠ  

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʩʧʦʨʪʘ ʠ ʥʘ ʙʘʟʝ ɻɹʋ ʉʐʆʈ çʅʘʛʦʨʥʘʷè ʄʦʩʢʦʤʩʧʦʨʪʘ ʩ 

ʩʝʥʪʷʙʨʷ 2018 ʛ. ʧʦ ʘʧʨʝʣʴ 2019 ʛ. 

ʂʦʥʪʠʥʛʝʥʪ ʠʩʩʣʝʜʫʝʤʳʭ: ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 30 

ʩʧʦʨʪʩʤʝʥʦʚ: ʚʦʟʨʘʩʪ 10,7Ñ3,03 ʣʝʪ, ʤʘʩʩʘ ʪʝʣʘ 40,7Ñ9,17 ʢʛ, ʜʣʠʥʘ ʪʝʣʘ 

149,6Ñ13,07 ʩʤ, ʨʘʟʨʷʜ 20 ʯʝʣʦʚʝʢ ï ʙ/ʨ, 1 ʯʝʣʦʚʝʢ ï 3 ʶʥ., 4 ʯʝʣʦʚʝʢʘ ï 2 ʶʥ., 3 

ʯʝʣʦʚʝʢʘ ï 1 ʶʥ., 2 ʯʝʣʦʚʝʢʘ ï ʂʄʉ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʚ ɺʄʍ ï ʛʦʥʢʘʭ. 

ʀʩʧʳʪʫʝʤʳʝ ʚʳʧʦʣʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʜʚʠʛʘʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ: ʫʩʢʦʨʝʥʠʝ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ 20 ʤʝʪʨʦʚ ʩ ʤʝʩʪʘ (20 ʤ. ʩ/ʤ) ʠ ʫʩʢʦʨʝʥʠʝ 20 ʤʝʪʨʦʚ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʟʛʦʥʦʤ 10ʤ. (20 ʤ. ʩ/ʭ). ʂʘʞʜʳʡ ʠʩʧʳʪʫʝʤʳʡ ʚʳʧʦʣʥʷʣ 10 

ʧʦʧʳʪʦʢ ʚ ʢʘʞʜʦʤ ʜʚʠʛʘʪʝʣʴʥʦʤ ʟʘʜʘʥʠʠ. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Muscle Lab (ʦʧʪʨʦʥʥʳʝ ʧʘʨʳ) ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʠʟʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʦʜʦʣʝʥʠʷ  ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ 20 ʤ. ʩ/ʤ ʧʦʢʘʟʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ ʧʦʢʘʟʘʥʥʳʤ ʟʘ 10 ʧʦʧʳʪʦʢ (4,19Ñ0,52 ʩ) ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʢʘʟʘʥʥʳʤ ʚ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʧʦʧʳʪʢʝ (4,04Ñ0,444 ʩ) ʧʨʠ ʨ<0,05 (T-test). ʇʨʠ ʧʦ ʧʘʨʥʦʤ 

ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʧʦʢʘʟʘʥʥʳʤ 

ʩ 1 ʧʦ 9 ʧʦʧʳʪʢʫ ʠ ʩʨʝʜʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʧʦʢʘʟʘʥʥʳʤ ʚ 10 ʧʦʧʳʪʢʝ: Tʩʨ.1-9 = 4,08 

ʩ, ʊʩʨ. 10 = 4,07 ʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʧʳʪʦʢ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ 

ʟʘʜʘʥʠʠ 20 ʤ. ʩ ʤʝʩʪʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺ ʜʚʠʛʘʪʝʣʴʥʦʤ ʟʘʜʘʥʠʠ 20 ʤ. ʩ/ʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʦʧʳʪʢʘʭ ʩ 1ʧʦ 3 ʠ ʩ 8 

ʧʦ 10 ʧʨʠ ʨ<0,05 (T-test) ï ʊʘʙʣʠʮʘ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 20 ʤ. ʩ ʭʦʜʘ 
ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʟʘ 10 

ʧʦʧʳʪʦʢ 
(c) 

ʉʨʝʜʥʝʝ. 

ʟʥʘʯʝʥʠʝ 1 

ʧʦʧʳʪʢʘ 

(c) 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 2 

ʧʦʧʳʪʢʘ 

(c) 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 3 

ʧʦʧʳʪʢʘ 

(c) 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 8 

ʧʦʧʳʪʢʘ (c) 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 9 

ʧʦʧʳʪʢʘ 

(c) 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 10 

ʧʦʧʳʪʢʘ 

(c) 

 

2,77 2,71 2,74 2,72 2,812 2,84 2,83  

Ñ0,195 Ñ0,163 Ñ0,205 Ñ0,192 Ñ0,211 Ñ0,229 Ñ0,228 1 

ʨ<0,05 ʨ<0,05 ʨ<0,05 ʨ<0,05 ʨ<0,05 ʨ<0,05 ʨ<0,05  

 

ʇʨʠ ʧʦ ʧʘʨʥʦʤ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʦʙʥʘʨʫʞʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, 

ʧʦʢʘʟʘʥʥʳʤ c 1 ʧʦ 3 ʧʦʧʳʪʢʫ ʠ ʩ 1 ʧʦ 4, ʩ 1 ʧʦ 5, ʩ 1 ʧʦ 7, ʩ 1 ʧʦ 8, ʩ 1 ʧʦ 9, ʩ 1 

ʧʦ 10 ʧʦʧʳʪʢʠ ʧʨʠ ʨ<0,05 (T-test) ï ʊʘʙʣʠʮʘ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʊ - ʪʝʩʪʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʧʦʧʳʪʦʢ 20 

ʤ. ʩ ʭʦʜʘ (N-11) 
ʉʨ. ʟʥʘʯ. 

1-2 ʧʦʧ. 
(ʩ) 

ʉʨ. ʟʥʘʯ. 

1-3 ʧʦʧ. 
(ʩ) 

ʉʨ. ʟʥʘʯ. 

1-4 ʧʦʧ. 
(ʩ) 

ʉʨ. 

ʟʥʘʯ. 1-5 
ʧʦʧ. (ʩ) 

ʉʨ. ʟʥʘʯ. 

1-6 ʧʦʧ. 
(ʩ) 

ʉʨ. ʟʥʘʯ. 

1-7 ʧʦʧ. 
(ʩ) 

ʉʨ. ʟʥʘʯ. 

1-8 ʧʦʧ. 
(ʩ) 

ʉʨ. ʟʥʘʯ. 

1-9 ʧʦʧ. 
(ʩ) 

ʉʨ. ʟʥʘʯ. 

1-10 ʧʦʧ. 
(ʩ) 

2,73 
Ñ0,186 

2,73 
Ñ0,181 

2,74 
Ñ0,194 

2,74 
Ñ0,191 

2,74 
Ñ0.187 

2,75 
Ñ0.187 

2,75 
Ñ0.198 

2,76 
Ñ0.192 

2,77 
Ñ0.195 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ 

ʟʘʜʘʥʠʠ 20 ʤ ʩ/ʤ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʥʥʦʛʦ 

ʪʝʩʪʘ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʠʩʧʳʪʫʝʤʳʤʠ ʦʜʥʦʡ 

ʧʨʦʙʥʦʡ ʧʦʧʳʪʢʠ, ʟʘʪʝʤ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʧʳʪʢʠ. ʈʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʪʩʷ, ʢʘʢ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʪʨʸʤ ʧʦʧʳʪʢʘʤ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣ ʩʛʨʫʧʧʠʨʦʚʘʪʴ 

ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʧʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʥʥʳʭ ʚ 

ʜʚʠʛʘʪʝʣʴʥʦʤ ʟʘʜʘʥʠʠ ʚ 10 ʧʦʧʳʪʢʘʭ: 1) ʚʦʩʭʦʜʷʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʫʭʫʜʰʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʧʦʧʳʪʢʠ ʢ ʧʦʧʳʪʢʝ), 2) ʥʠʟʭʦʜʷʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʫʣʫʯʰʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʧʦʧʳʪʢʠ ʢ ʧʦʧʳʪʢʝ), 3) ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ (ʟʥʘʯʠʪʝʣʴʥʳʭ  

ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ). ʇʦʩʢʦʣʴʢʫ ʦʙʱʠʝ ʯʝʨʪʳ ʚ ʦʙʨʘʟʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ 

ʥʝ ʥʘʡʜʝʥʳ, ʪʦ, ʚʝʨʦʷʪʥʦ, ʥʘʣʠʯʠʝ ʪʨʝʥʜʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ. 

 

ɺʳʚʦʜʳ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʢʘʟʘʥʥʳʭ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ ʟʘʜʘʥʠʠ 

ʫʩʢʦʨʝʥʠʝ 20 ʤ ʩ ʤʝʩʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʣʫʯʰʝʝ ʚʨʝʤʷ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʚ 7 ʧʦʧʳʪʢʝ ʊʩʨ. 7= 4,057Ñ0,452 ʩ, ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ ʟʘʜʘʥʠʠ ʫʩʢʦʨʝʥʠʝ 

20  ʤ  ʩ/ʭ  ʣʫʯʰʘʷ  ʧʦʧʳʪʢʘ  ʙʳʣʘ  ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ  ʚ  ʧʝʨʚʦʡ  ʧʦʧʳʪʢʝ  ʊʩʨ.  1= 
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2,716Ñ0,163 ʩ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʫʝʤʳʭ ʚ  

ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʷʭ ʚʳʷʚʠʣ ʪʨʠ ʪʠʧʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: 1) ʚʦʩʭʦʜʷʱʠʝ 

(ʫʭʫʜʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʧʦʧʳʪʢʠ ʢ ʧʦʧʳʪʢʝ), 2) ʥʠʟʭʦʜʷʱʠʝ (ʫʣʫʯʰʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʧʦʧʳʪʢʠ ʢ ʧʦʧʳʪʢʝ), 3) ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ (ʟʥʘʯʠʪʝʣʴʥʳʭ  

ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ). ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ,  ʤʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʜʣʷ ʦʮʝʥʢʠ ʪʝʭʥʠʢʠ ʧʨʝʦʜʦʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ 

ʚʝʣʦʩʧʦʨʪʝ ï ɺʄʍ ʫʩʢʦʨʝʥʠʝ 20 ʤ ʩ/ʤ ʠ 20 ʤ ʩ/ʭ ʚʳʧʦʣʥʷʪʴ 4 ʧʦʧʳʪʢʠ: ʧʝʨʚʘʷ 

ʧʦʧʳʪʢʘ ʧʨʦʙʥʘʷ, ʟʘʪʝʤ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʧʳʪʢʠ. ʈʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʩʨʝʜʥʝʤʫ ʨʝʟʫʣʴʪʘʪʫ ʧʦʢʘʟʘʥʥʦʤʫ ʚ ʪʨʝʭ ʧʦʧʳʪʢʘʭ. 
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This article discusses the metrological verification of the methodology of current 
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ɸʥʥʦʪʘʮʠʷ. ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʚ ʤʦʪʦʩʧʦʨʪʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 

ʪʠʧʦʚʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʩʫʪʴ ʢʦʪʦʨʳʭ ʥʝ ʤʝʥʷʣʘʩʴ ʤʥʦʛʠʝ ʛʦʜʳ. ʄʝʞʜʫ ʪʝʤ 

ʧʦʜʛʦʪʦʚʢʘ ʤʦʪʦʢʨʦʩʩʤʝʥʦʚ ʪʨʝʙʫʝʪ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ, ʠʟʤʝʥʝʥʠʷ ʩʤʳʩʣʦʚʦʛʦ 

ʥʘʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʪʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʩʧʦʨʪʠʚʥʳʭ ʰʢʦʣʘʭ ʩ ʤʦʪʦʩʧʦʨʪʩʤʝʥʘʤʠ ʚʩʝʭ ʫʨʦʚʥʝʡ 

ʧʦʜʛʦʪʦʚʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʤʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʶʨʠʜʠʯʝʩʢʘʷ ʙʘʟʘ, ʦʙʥʦʚʣʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ, ʤʦʪʦʢʨʦʩʩ, ʤʦʪʦʢʨʦʩʩʤʝʥ, 

ʵʢʠʧʠʨʦʚʢʘ, ʘʚʪʦʵʢʩʧʝʨʠʤʝʥʪ, ʧʘʩʩʠʚʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ɺʚʝʜʝʥʠʝ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʤʝʥʥʦʡ ʯʘʩʪʴʶ ʟʘʥʷʪʠʡ 

ɼʖʉʐ ʧʦ ʤʦʪʦʩʧʦʨʪʫ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʟʘʥʠʤʘʶʱʠʭʩʷ ï ʦʪ ʥʦʚʠʯʢʦʚ ʜʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʪʨʝʥʠʨʫʶʱʠʭʩʷ ʥʘ ʫʨʦʚʥʝ ʚʳʩʰʝʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ʆʜʥʘʢʦ ʪʝʤʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʪʠʧʦʚʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʦʪʦʩʧʦʨʪʫ [1], ʥʝ ʫʯʠʪʳʚʘʶʪ ʥʠ ʨʘʟʥʠʮʫ ʚ ʚʦʟʨʘʩʪʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ (ʩʘʤʳʝ ʤʣʘʜʰʠʝ ï ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ 5-7 ʣʝʪ, ʩʘʤʳʝ ʩʪʘʨʰʠʝ ï 

ʚʟʨʦʩʣʳʝ ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʝ ʩʧʦʨʪʩʤʝʥʳ), ʥʠ ʨʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʠʭ 

ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ, ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʚʳʨʘʙʦʪʘʥʥʳʭ ʨʝʬʣʝʢʩʦʚ ʠ 

ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʟʘ ʛʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʨʝʥʠʨʦʚʦʢ ʥʘʚʳʢʦʚ. 

ʄʝʞʜʫ ʪʝʤ, ʥʝ ʚʥʦʩʷ ʨʘʜʠʢʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʫ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʪʝʦʨʠʠ ʚ ɼʖʉʐ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʧʨʠʚʣʝʢʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, 

ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʠʚ ʨʝʟʫʣʴʪʘʪʳ ʤʦʪʦʩʧʦʨʪʩʤʝʥʦʚ ʠ ʦʙʝʩʧʝʯʠʚ ʠʤ ʧʦʣʫʯʝʥʠʝ 

ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʨʘʟʨʷʜʦʚ ʠ ʟʚʘʥʠʡ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠ ʚʝʙ-ʠʩʪʦʯʥʠʢʦʚ; ʘʚʪʦʵʢʩʧʝʨʠʤʝʥʪ ʘʚʪʦʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʘ ʶʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʈʌ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʧʦʨʪʘ ʈʌ ˉ 325 ʦʪ 

24 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ çʆ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [3]. 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʜʦʢʫʤʝʥʪʫ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʰʢʦʣʳ 

(ɼʖʉʐ) ʠʤʝʶʪ ʧʨʘʚʦ çʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʫʪʚʝʨʞʜʘʪʴ ʧʨʦʛʨʘʤʤʳ ʩʧʦʨʪʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠè, ʘ ʰʪʘʪʥʳʝ ʪʨʝʥʝʨʳ ʠ ʪʨʝʥʝʨʳ-ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʙʷʟʘʥʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʘʥʳ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʠʢ, ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʡ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʤʦʨʘʣʴʥʦ- 

ʚʦʣʝʚʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʤʦʪʦʩʧʦʨʪʩʤʝʥʦʚ ʚ ʩʧʦʨʪʰʢʦʣʝ 

ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚ ʨʫʢʘʭ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʝʝ ʜʦʙʨʦʡ ʚʦʣʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʚʝʥʠʷ. ʖʨʠʜʠʯʝʩʢʠʭ ʧʨʝʛʨʘʜ ʵʪʦʤʫ ʥʝʪ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʥʦʚʦʡ ʧʨʦʛʨʘʤʤ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚ ɼʖʉʐ ʚ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ çʇʨʠʤʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʡ ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʰʢʦʣʳè, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʚ 2006 ʛ. ʧʦ ʧʦʨʫʯʝʥʠʶ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ (ʈʦʩʩʧʦʨʪʘ) ʥʘ ʢʘʬʝʜʨʝ ʊʠʄ ʧʨʠʢʣʘʜʥʳʭ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʈɻʋʌʂʉʠʊ (ɻʎʆʃʀʌʂ) [1]. ʅʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʦʥʘ ʙʳʣʘ ʧʝʨʝʜʦʚʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ, ʪʘʢ ʢʘʢ ʦʧʠʨʘʣʘʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʘʢʦ ʩ ʤʦʤʝʥʪʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʰʣʦ 13 

ʣʝʪ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʥʘ ʥʝ ʦʙʥʦʚʣʷʣʘʩʴ ʠ ʧʝʨʝʫʪʚʝʨʞʜʘʣʘʩʴ. 

ʂ ʘʥʘʣʠʟʫ 14 ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʝʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʠʧʦʚʦʡ ʧʨʦʛʨʘʤʤʝ, 

ʟʘʩʪʘʚʠʣ ʧʨʠʙʝʛʥʫʪʴ ʘʚʪʦʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʚʪʦʨʦʤ. 

ɸʚʪʦʨ, ʢʤʩ ʧʦ ʤʦʪʦʩʧʦʨʪʫ, ʚʳʩʪʫʧʘʚʰʠʡ ʥʘ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʨʦʚʥʷ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʣʝʪ ʥʝ ʤʦʛ ʚʳʧʦʣʥʠʪʴ ʥʦʨʤʘʪʠʚʳ 
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ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ, ʚ 2016 ʛ. ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ ʧʦʣʫʯʠʣ ʪʨʠ ʩʝʨʴʝʟʥʳʝ ʪʨʘʚʤʳ, 

ʧʨʝʨʚʘʚʰʠʝ ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʥʘ 6 ʤʝʩʷʮʝʚ. ʂʦʛʜʘ ʘʚʪʦʨ ʚʥʦʚʴ 

ʧʨʠʩʪʫʧʠʣ ʢ ʪʨʝʥʠʨʦʚʢʘʤ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʡ ʥʘ ʥʠʭ, 

ʧʨʝʜʣʦʞʠʣ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, 

ʙʠʦʣʦʛʠʠ ʥʝʩʢʦʣʴʢʦ ʪʠʧʠʯʥʳʭ ʛʦʥʦʯʥʳʭ ʩʠʪʫʘʮʠʡ ï ʩʪʘʨʪ, ʧʦʚʦʨʦʪ, ʦʙʛʦʥ, 

ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʪ.ʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʚʥʦ ʦʩʚʦʝʥʥʳʝ ʧʨʠʝʤʳ ʧʨʠʦʙʨʝʣʠ ʥʦʚʦʝ ʧʦʥʠʤʘʥʠʝ, ʘʚʪʦʨ 

ʩʤʦʛ ʧʨʠʤʝʥʷʪʴ ʠʭ ʦʩʤʳʩʣʝʥʥʦ, ʟʘʨʘʥʝʝ ʚʳʩʪʨʘʠʚʘʷ ʪʘʢʪʠʢʫ ʛʦʥʢʠ, ʦʩʥʦʚʘʥʥʫʶ 

ʥʘ ʩʚʝʜʝʥʠʷʭ ʠʟ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɺʩʢʦʨʝ (ʚ 2017 ʛ.) ʙʳʣ ʚʳʧʦʣʥʝʥ, ʘ ʟʘʪʝʤ ʧʦʚʪʦʨʝʥ ʥʦʨʤʘʪʠʚ ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ ï 

ʚʳʠʛʨʘʥ ʂʫʙʦʢ ʉʦʜʨʫʞʝʩʪʚʘ ʧʦ ʤʦʪʦʢʨʦʩʩʫ ʚ ʢʣʘʩʩʝ çOpenè. ɹʦʣʝʝ ʪʦʛʦ, ʘʚʪʦʨ 

ʦʩʚʦʠʣ ʩʤʝʞʥʫʶ ʜʠʩʮʠʧʣʠʥʫ ï ʬʨʠʩʪʘʡʣ ʤʦʪʦʢʨʦʩʩ ʠ ʚʪʦʨʦʡ ʛʦʜ ʚʳʩʪʫʧʘʝʪ 

ʚʤʝʩʪʝ ʩ ʚʝʜʫʱʠʤʠ ʨʘʡʜʝʨʘʤʠ ʩʪʨʘʥʳ, ʚʳʧʦʣʥʷʷ ʩʣʦʞʥʝʡʰʠʝ ʧʨʳʞʢʠ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʠʟ 14 ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʝʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʠʧʦʚʦʡ 

ʧʨʦʛʨʘʤʤʝ, 6 (42%) ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʫʨʦʚʥʷ ʤʘʩʪʝʨʩʪʚʘ ʦʪ 1 ʨʘʟʨʷʜʘ/ʢʤʩ (ʚʦʟʨʘʩʪ ï 12-14 

ʣʝʪ), ʠʤʝʶʱʠʭ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʩʪʘʞ ʚ 7-9 ʣʝʪ. 

ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʝʤ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʊʝʤʘ 1. ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ ʚ ʈʦʩʩʠʠ. 

ʊʝʤʘ 2. ʈʦʣʴ ʠ ʟʘʜʘʯʠ ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʊʝʤʘ 3. ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ 

ʈʦʩʩʠʠ. 

ʊʝʤʘ 4. ɻʠʛʠʝʥʘ, ʟʘʢʘʣʠʚʘʥʠʝ. ʈʝʞʠʤ ʠ ʧʠʪʘʥʠʝ ʩʧʦʨʪʩʤʝʥʘ. 

ʊʝʤʘ 5. ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʠ ʬʫʥʢʮʠʷʭ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʊʝʤʘ 6. ɺʨʘʯʝʙʥʳʡ ʢʦʥʪʨʦʣʴ. ʉʘʤʦʢʦʥʪʨʦʣʴ. ʉʧʦʨʪʠʚʥʳʡ ʤʘʩʩʘʞ. 

ʊʝʤʘ 7. ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʩʧʦʨʪʠʚʥʦʡ 

ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʚʠʜʘʤ ʩʧʦʨʪʘ. 

ʊʝʤʘ 8. ʆʩʥʦʚʳ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠ ʪʨʝʥʠʨʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʊʝʤʘ 9. ʇʣʘʥʠʨʦʚʘʥʠʝ ʩʧʦʨʪʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʠ. 

ʊʝʤʘ 10. ʆʙʱʘʷ ʠ ʩʧʝʮʠʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʊʝʤʘ 11. ʆʩʥʦʚʳ ʪʝʭʥʠʢʠ ʠ ʪʘʢʪʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. 

ʊʝʤʘ 12. ʇʨʘʚʠʣʘ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʠʭ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ. ɽʜʠʥʘʷ 

ʩʧʦʨʪʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

ʊʝʤʘ 13. ʋʩʪʨʦʡʩʪʚʦ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʊʝʤʘ 14. ʄʦʨʘʣʴʥʳʡ ʠ ʚʦʣʝʚʦʡ ʦʙʣʠʢ ʩʧʦʨʪʩʤʝʥʘ. 

ʊʝʤʳ 1-4, 12 ʠ 14 ʪʨʝʙʫʶʪ ʝʞʝʛʦʜʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʊʘʢ, 
2 ʯʘʩʘ, ʦʪʧʫʱʝʥʥʳʝ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʪʝʤʳ 4 (çɻʠʛʠʝʥʘéè), ʧʨʠʥʝʩʣʠ ʙʳ 
ʙʦӢʣʴʰʫʶ ʧʦʣʴʟʫ, ʝʩʣʠ ʙʳ ʧʨʦʜʣʠʣʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʝʤʳ 5 (çʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ 
ʩʪʨʦʝʥʠʠ ʠ ʬʫʥʢʮʠʷʭ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘè) ʠ ʧʦʟʚʦʣʠʣʠ ʙʳ ʧʦʜʨʦʙʥʝʝ ʠʟʫʯʠʪʴ 
ʚʦʧʨʦʩ  ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ  ʠ  ʨʝʬʣʝʢʪʦʨʥʦʛʦ  ʨʝʘʛʠʨʦʚʘʥʠʷ  ʥʘ  ʚʩʝ  ʚʦʟʤʦʞʥʳʝ 

ʩʠʪʫʘʮʠʠ ʚ ʛʦʥʢʘʭ ʠ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʨʠʤʝʨʝ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʭʝʤ. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʪʝʤ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʨʦʣʠ ʬʠʟʢʫʣʴʪʫʨʥʦʡ ʨʘʙʦʪʳ ʚ ʩʪʨʘʥʝ 

(ʪʝʤʳ 1-2), ʩʦʩʪʦʷʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʠʜʦʚ (3), ʧʨʘʚʠʣʘʭ ʩʦʨʝʚʥʦʚʘʥʠʡ (12), ʪʦ 
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ʚʢʣʶʯʘʪʴ ʠʭ ʚ ʧʣʘʥ ʟʘʥʷʪʠʡ ʩʣʝʜʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ 

ʦʙʩʪʘʥʦʚʢʠ. ʀʭ ʥʘʜʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʝʩʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʚʥʦʩʠʣʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʵʪʦ 

ʥʘʧʨʘʩʥʘʷ ʪʨʘʪʘ ʚʨʝʤʝʥʠ. ʈʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʣʝʟʝʥ ʦʙʟʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʦʚʠʥʦʢ ʠʣʠ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʥʝʜʘʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʦʪʦʮʠʢʣʦʚ, ʵʢʠʧʠʨʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʘʩʩʠʚʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʪʝʤʳ 14 (çʄʦʨʘʣʴʥʳʡ ʠ ʚʦʣʝʚʦʡ ʦʙʣʠʢ ʩʧʦʨʪʩʤʝʥʘè), ʪʦ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʙʝʩʝʜʘ ʟʘ ʩʝʟʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʥʝʚʝʨʥʦʡ, ʝʩʣʠ ʪʦʣʴʢʦ ʜʣʷ ʥʝʝ ʥʝ ʚʦʟʥʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʧʦʚʦʜ ï ʢʦʣʣʝʛʘʤʠ-ʩʧʦʨʪʩʤʝʥʳ ʥʝ ʩʦʚʝʨʰʠʣʠ ʛʝʨʦʠʯʝʩʢʠʡ ʠʣʠ ʧʨʦʪʠʚʦʧʨʘʚʥʳʡ 

ʧʦʩʪʫʧʦʢ. 

 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ, ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʚʪʦʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ʊʠʧʦʚʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʈɻʋʌʂʉʠʊ 
(ɻʎʆʃʀʌʂ) ʚ 2006 ʛ., ʥʘʧʦʣʥʝʥʘ ʢʦʥʢʨʝʪʠʢʦʡ ʠ ʜʦ ʩʠʭ ʧʦʨ ʩʧʦʩʦʙʥʘ ʩʣʫʞʠʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢ ʜʝʡʩʪʚʠʶ, ʢʘʢ ʜʣʷ ʤʦʣʦʜʦʛʦ ʪʨʝʥʝʨʘ, ʪʘʢ ʠ 

ʜʣʷ ʦʧʳʪʥʦʛʦ ʥʘʩʪʘʚʥʠʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʘʚʥʦʩʪʴ ʝʝ ʥʘʧʠʩʘʥʠʷ ʠ ʪʦ, ʯʪʦ ʟʘ 13 ʣʝʪ 

ʝʝ ʩʦʜʝʨʞʠʤʦʝ ʥʠ ʨʘʟʫ ʥʝ ʦʙʥʦʚʣʷʣʦʩʴ. 

3. ʇʨʦʛʨʘʤʤʘ ʥʦʩʠʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʝʝ ʩʪʨʫʢʪʫʨʘ ʠ 
ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ɼʖʉʐ, ʙʫʢʚʘʣʴʥʦ ʩʣʝʜʫʷ ʝʝ ʧʦʣʦʞʝʥʠʷʤ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʝʥʝʨʘʤ ʠ 

ʪʨʝʥʝʨʘʤ-ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʥʝ ʧʦʜʭʦʜʠʪʴ ʪʚʦʨʯʝʩʢʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʟʘʜʝʨʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʤʦʪʦʢʨʦʩʩʤʝʥʦʚ, 

ʟʘʩʪʘʚʣʷʝʪ ʠʭ ʟʘʩʪʨʝʚʘʪʴ ʥʘ ʩʪʫʧʝʥʴʢʝ ʤʘʩʪʝʨʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʚʳʩʦʢʠʭ 

ʩʧʦʨʪʠʚʥʳʭ ʨʘʟʨʷʜʦʚ (1/ʢʤʩ), ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʩʣʝʜʫʶʱʠʭ 

ʥʦʨʤʘʪʠʚʦʚ ʠ ʧʦʣʫʯʝʥʠʶ ʟʚʘʥʠʷ ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ ʜʘʞʝ ʧʨʠ ʠʤʝʶʱʝʤʩʷ 

ʧʦʪʝʥʮʠʘʣʝ, ʧʨʦʚʦʮʠʨʫʝʪ ʘʚʘʨʠʠ ʥʘ ʪʨʘʩʩʝ ʠ ʪʨʘʚʤʳ. 

4. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʦʨʪʩʤʝʥʦʚ ï ʚ ʦʙʣʘʩʪʠ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʦʙʱʠʭ ʟʥʘʥʠʡ ʠʟ ʢʫʨʩʘ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ï 

ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʯʠʩʣʘ ʘʚʘʨʠʡ ʩʨʝʜʠ ʤʦʪʦʢʨʦʩʩʤʝʥʦʚ. 

5. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʱʠʭ ʟʥʘʥʠʡ ʤʦʪʦʢʨʦʩʩʤʝʥʘʤʠ ʫʨʦʚʥʷ 
1 ʨʘʟʨʷʜʘ/ʢʤʩ ʚ ʚʦʟʨʘʩʪʝ 12-13 ʣʝʪ (ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʡ ʚʦʟʨʘʩʪ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ 

ʨʘʟʨʷʜʦʚ), ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʚ ʩʠʣʫ ʠʭ ʶʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʀʤʝʥʥʦ ʚ ʨʘʙʦʪʝ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʝʣʠʢʘ 

ʨʦʣʴ ʪʨʝʥʝʨʘ ʚ ʧʨʠʦʙʱʝʥʠʠ ʠʭ ʢ ʩʠʩʪʝʤʥʦʤʫ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʦʙʱʠʭ ʟʥʘʥʠʡ ʧʨʠ ʩʧʦʨʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ, ʢ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʠʭ ʩʧʦʨʪʠʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʥʠʞʝʥʠʶ ʪʨʘʚʤʘʪʠʟʤʘ. 

6. ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʩʪʨʘʥʝ ʶʨʠʜʠʯʝʩʢʘʷ ʙʘʟʘ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʮʠʷʤ 
ʩʧʦʨʪʰʢʦʣ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʪʨʝʥʠʨʦʚʦʢ, ʠʟʤʝʥʷʪʴ ʥʘʧʦʣʥʝʥʥʦʩʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. ʀʤʧʨʦʚʠʟʘʮʠʷ ʠ ʪʚʦʨʯʝʩʪʚʦ ʪʨʝʥʝʨʦʚ, ʪʨʝʥʝʨʦʚ- 
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ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ  ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʡ  ʩʧʦʨʪʰʢʦʣ  ʦʛʨʘʥʠʯʝʥʳ ʪʦʣʴʢʦ ʨʘʤʢʘʤʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʚʝʜʝʥʥʳʭ ʥʘ ʟʘʥʷʪʠʷ ʯʘʩʦʚ. 
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IMPROVEMENT OF THE METHODS OF CREATIVE TRAINING OF ATHLETES 

SPECIALIZING IN CROSS-COUNTRY MOTORCYCLE RACING 

 

Karymov Roman Andreevich, karymovromik62@mail.ru, Russia, Moscow, Russian State 

University of Physical Education, Sport, Youth and Tourism. 

 

Abstract. Standard programmes the main point of which has not been changed for many 

years regulate the training process in motor racing. Meanwhile, training cross-country 

motorcyclists requires a new approach, a change in the content of standard programmes, in 

particular, a change of the topics of theoretical classes held in sports schools with motorcyclists of 

all training levels. 

Key words: approximate programme, theoretical training, legal base, updating methods and 

techniques, cross-country motorcycle racing, cross-country motorcyclist, equipment, 

autoexperience, passive safety. 
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ʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʍ ʇʃʆɺʎʆɺ ɺ ʇʈʆʎɽʉʉɽ ʉʇɽʎʀɸʃʔʅʆʁ 

ʌʀɿʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ 

 

ʂʦʣʤʘʢʦʚʘ (ʂʣʠʤʦʚʘ) ʄ.ɸ., ʇʦʧʦʚ ʆ.ʀ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ 

ʦʙʪʝʢʘʝʤʦʩʪʠ ʧʣʦʚʮʘ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʘʨʪʦʚʦʛʦ ʠ ʧʦʚʦʨʦʪʥʦʛʦ 

ʫʯʘʩʪʢʦʚ ʟʘ ʩʯʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʪʨʝʥʠʨʦʚʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ (I ʨʘʟʨʷʜ ï ʄʉ) ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʥʘʚʳʢʦʚ ʩʢʦʣʴʞʝʥʠʷ, ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ ʠ ʧʦʚʦʨʦʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʣʘʚʫʯʝʩʪʴ, 

ʩʢʦʣʴʞʝʥʠʝ, ʦʙʪʝʢʘʝʤʦʩʪʴ, ʦʙʦʙʱʸʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʪʝʢʘʝʤʦʩʪʠ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʪʝʭʥʠʢʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʪʝʣʦ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʧʣʦʭʫʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ 

ʦʙʪʝʢʘʝʤʦʩʪʴ, ʪʦ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʚʘʪʴʩʷ ʩʥʠʞʝʥʠʷ ʩʠʣʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʧʣʘʚʘʥʠʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ ʥʘʚʳʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʚʝʣʠʯʠʚʘʪʴ ʜʚʠʞʫʱʫʶ 

ʩʠʣʫ [5]. ʇʣʘʚʫʯʝʩʪʴ ʠ ʦʙʪʝʢʘʝʤʦʩʪʴ ʪʝʣʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʪʙʦʨʘ ʚ 

ʩʧʦʨʪʠʚʥʦʤ ʧʣʘʚʘʥʠʠ. [4]. 

ʅʘʠʙʦʣʝʝ ʦʙʪʝʢʘʝʤʳʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʚʦʜʝ ʷʚʣʷʝʪʩʷ ʚʳʪʷʥʫʪʦʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ: ʨʫʢʠ ʚʳʪʷʥʫʪʳ 

ʚʧʝʨʝʜ, ʢʠʩʪʠ ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ, ʛʦʣʦʚʘ ʤʝʞʜʫ ʨʫʢ, ʥʦʛʠ ʚʳʪʷʥʫʪʳ ʠ 

ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ, ʥʦʩʢʠ ʥʘʪʷʥʫʪʳ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʧʣʦʚʮʳ ʧʨʠʥʠʤʘʶʪ ʚʦ 

ʚʨʝʤʷ ʩʢʦʣʴʞʝʥʠʷ ʧʦʩʣʝ ʧʦʚʦʨʦʪʦʚ ʠ ʩʪʘʨʪʦʚʦʛʦ ʧʨʳʞʢʘ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʦʙʪʝʢʘʝʤʦʩʪʴ ʩʧʦʨʪʩʤʝʥʘ ʟʘʯʘʩʪʫʶ ʦʮʝʥʠʚʘʶʪ ʧʦ ʜʘʣʴʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ. 

ʆʜʥʘʢʦ ʥʘ ʜʘʣʴʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʪʝʢʘʝʤʦʩʪʴ ʪʝʣʘ, ʥʦ ʠ 

ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʦʚ ʤʘʩʩ ʠ 

ʦʙʲʝʤʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ ʩʢʦʣʴʞʝʥʠʝ [1]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʧʦʩʣʝ ʦʪʪʘʣʢʠʚʘʥʠʷ ʦʪ ʩʪʝʥʢʠ ʥʘ ʤʝʨʥʦʤ 
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ʦʪʨʝʟʢʝ 8 ʤ, ʢʦʪʦʨʳʡ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʠ 5 ʠ 3 ʤ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ 

ʬʦʨʤʫʣʫ: 

ʂʦʙ = (G + 0,5G)Ā(V1 ï V2)/(gĀ(V1
2 ï V2

2)), 
ʛʜʝ G ï ʤʘʩʩʘ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ, V1 ï ʩʢʦʨʦʩʪʴ ʥʘ ʧʝʨʚʦʤ ʦʪʨʝʟʢʝ (D1 = 5 ʤ 

ʤʠʥʫʩ ʨʦʩʪ), V2 ï ʩʢʦʨʦʩʪʴ ʥʘ ʚʪʦʨʦʤ ʦʪʨʝʟʢʝ (D2 = 3 ʤ) [3]. ɺ ʜʘʥʥʦʡ ʬʦʨʤʫʣʝ 

0,5 G ï ʵʪʦ ʫʩʣʦʚʥʘʷ ʦʮʝʥʢʘ ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʤʘʩʩʳ ʚʦʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʠʢʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʣʘʚʘʥʠʷ [6]. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʛʨʘʤʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ ʠ ʧʦʚʦʨʦʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

1. ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʧʦ 

ʥʦʷʙʨʴ 2018 ʛʦʜʘ ʥʘ ʙʘʟʝ ʉʐ çʂʦʩʠʥʦè ʄʦʩʢʦʤʩʧʦʨʪʘè. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 24 ʩʧʦʨʪʩʤʝʥʘ, ʠʟ ʥʠʭ 10 ʤʘʣʴʯʠʢʦʚ ʠ 14 

ʜʝʚʦʯʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 13 ʜʦ 17 ʣʝʪ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʜʠʩʪʘʥʮʠʷʭ 

ʠ ʩʧʦʩʦʙʘʭ ʧʣʘʚʘʥʠʷ. ʀʟ ʥʠʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʧʦ 12 ʯʝʣʦʚʝʢ ï 

ʢʦʥʪʨʦʣʴʥʘʷ (ʂɻ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ (ʕɻ). ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʧʦ 6 

ʧʣʦʚʮʦʚ, ʠʤʝʶʱʠʭ I ʨʘʟʨʷʜ, 4 ʩʧʦʨʪʩʤʝʥʘ, ʠʤʝʶʱʠʭ ʟʚʘʥʠʝ ʂʄʉ ʠ 2 

ʩʧʦʨʪʩʤʝʥʘ, ʠʤʝʶʱʠʭ ʟʚʘʥʠʝ ʄʉ. ʈʘʟʣʠʯʠʷ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʜʚʫʭ 

ʛʨʫʧʧ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ ʫ ʧʣʦʚʮʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʟʘʥʷʪʠʷ 

ʜʦʙʘʚʣʷʣʠʩʴ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ ʠ ʧʦʚʦʨʦʪʦʚ, ʘ ʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘʥʷʪʠʷ ʧʨʦʭʦʜʠʣʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʳʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ: ʩʨʘʚʥʝʥʠʝ 

ʧʨʠʨʦʩʪʦʚ (çʜʦ-ʧʦʩʣʝè) ʧʘʨʥʳʡ ʚʠʜ t-ʪʝʩʪʘ, ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʕɻ ʠ ʂɻ ï 

ʜʚʫʭʚʳʙʦʨʦʯʥʳʡ ʚʠʜ t-ʪʝʩʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʥʘʫʯʥʦʡ ʵʪʠʢʠ, 

ʛʣʘʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʥʮʠʧ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʭ 

ʩʚʝʜʝʥʠʡ ʪʦʣʴʢʦ ʜʣʷ ʥʘʫʯʥʳʭ ʮʝʣʝʡ. 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ ʠ 

ʧʦʚʦʨʦʪʦʚ 

ɽʞʝʥʝʜʝʣʴʥʦ ʧʨʦʚʦʜʠʣʦʩʴ 9 ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʚ ʚʦʜʝ. ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʟʘʥʷʪʠʷ ʩʦʩʪʘʚʣʷʣʘ 2 ʯ. ʉʨʝʜʥʠʡ ʦʙʲʸʤ ʥʘʛʨʫʟʢʠ 

ʦʜʥʦʛʦ ʟʘʥʷʪʠʷ ʚ ʚʦʜʝ ʩʦʩʪʘʚʣʷʣʘ 5 ʢʤ. ʋʧʨʘʞʥʝʥʠʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ ʠ ʧʦʚʦʨʦʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʚ ʦʙʲʸʤʝ 15 ï 30 

ʤʠʥʫʪ. ʂʘʞʜʦʝ ʫʧʨʘʞʥʝʥʠʝ ʩʧʦʨʪʩʤʝʥ ʚʳʧʦʣʥʷʣ ʧʦ 5 ʨʘʟ. ɺ ʦʜʥʦ ʟʘʥʷʪʠʝ 

ʚʢʣʶʯʘʣʩʷ ʢʦʤʧʣʝʢʩ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʣʠʙʦ ʢʦʤʧʣʝʢʩ 

ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ  ʠ 

ʧʦʚʦʨʦʪʦʚ ʚʤʝʩʪʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ ʠ 

ʧʦʚʦʨʦʪʦʚ ʧʨʝʜʧʦʣʘʛʘʣʘ ʚʢʣʶʯʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʚ ʧʨʠʚʳʯʥʳʡ ʨʝʞʠʤ 
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ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ. ɺʳʙʠʨʘʣʠʩʴ ʫʧʨʘʞʥʝʥʠʷ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʦʥʦʛʨʘʬʠʡ ʧʦ ʧʣʘʚʘʥʠʶ [2, 5]. 

ʇʨʠʤʝʥʷʝʤʳʝ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ c 

ʪʫʤʙʦʯʢʠ: ʧʨʳʞʦʢ ʩʦ ʩʪʘʨʪʦʚʦʡ ʪʫʤʙʦʯʢʠ ʥʘ ʜʘʣʴʥʦʩʪʴ ʦʪʪʘʣʢʠʚʘʥʠʷ ʥʦʛʘʤʠ ʚ 

ʧʦʣʦʞʝʥʠʠ ʪʝʣʘ çʩʦʣʜʘʪʠʢè ï çʅʳʨʷʥʠʝ ʩ ʧʨʳʞʢʦʤ ʯʝʨʝʟ ʧʨʝʧʷʪʩʪʚʠʝè; 

ʧʨʳʞʦʢ ʩʦ ʩʪʘʨʪʦʚʦʡ ʪʫʤʙʦʯʢʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʪʪʘʣʢʠʚʘʥʠʝʤ ʜʚʫʭ ʥʦʛ ʠ 

ʚʳʧʦʣʥʝʥʠʝʤ ʚʳʭʦʜʘ ʩʢʦʣʴʞʝʥʠʝʤ/ʩ ʧʦʤʦʱʴʶ ʨʘʙʦʪʳ ʥʦʛ; ʥʳʨʷʥʠʝ ʯʝʨʝʟ 

ʦʙʨʫʯ; ʣʸʛʢʦʘʪʣʝʪʠʯʝʩʢʠʡ ʩʪʘʨʪ. 

ʋʧʨʘʞʥʝʥʠʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚʦʛʦ ʧʨʳʞʢʘ ʠʟ ʚʦʜʳ: 

ʚʳʧʦʣʥʝʥʠʝ ʩʪʘʨʪʦʚʦʛʦ ʧʨʳʞʢʘ, ʨʫʢʠ ʧʨʠʞʘʪʳ ʢ ʥʦʛʘʤ; ʩʪʘʨʪʦʚʳʡ ʧʨʳʞʦʢ ʥʘ 

ʩʧʠʥʝ ʯʝʨʝʟ ʧʨʝʧʷʪʩʪʚʠʝ ʩ ʚʳʭʦʜʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʩʢʦʣʴʞʝʥʠʝʤ/ʩ 

ʧʦʤʦʱʴʶ ʨʘʙʦʪʳ ʥʦʛ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʧʦʚʦʨʦʪʦʚ 

ʧʨʠ ʧʣʘʚʘʥʠʠ: çʨʫʢʠ ʧʨʠʞʘʪʳ ʢ ʥʦʛʘʤè; çʨʘʟʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʫʢè; ʫʧʨʘʞʥʝʥʠʝ 

ʊʝʥʝʩʩʠ; çʌʣʘʛʠè ï ʫʧʨʘʞʥʝʥʠʝ ʚ ʚʠʜʝ ʵʩʪʘʬʝʪʳ; ʚʳʧʦʣʥʝʥʠʝ ʧʦʚʦʨʦʪʘ ʧʦ 

ʢʦʤʘʥʜʝ ʪʨʝʥʝʨʘ. 

ʋʧʨʘʞʥʝʥʠʝ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʘʨʪʦʚ ʠ ʧʦʚʦʨʦʪʦʚ ʚʤʝʩʪʝ: 

çʕʩʪʘʬʝʪʘè - ʩʧʦʨʪʩʤʝʥ ʚʳʧʦʣʥʷʝʪ ʩʪʘʨʪʦʚʳʡ ʧʨʳʞʦʢ, ʚʳʭʦʜ, ʚʳʧʦʣʥʝʥʠʝ 

ʛʨʝʙʢʦʚʳʭ ʜʚʠʞʝʥʠʡ ʜʦ ʦʪʤʝʪʢʠ, ʧʦʚʦʨʦʪ ʩʘʣʴʪʦ ʠ ʬʠʥʠʰ ʢ ʙʦʨʪʠʢʫ. 

ʋʧʨʘʞʥʝʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ ʠ ʧʦʚʦʨʦʪʦʚ 

ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʥʘʯʘʣʝ ʪʨʝʥʠʨʦʚʦʢ, ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʣʘ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʩʢʦʨʦʩʪʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʩʦʩʪʘʚʠʣʦ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ʇʦʩʣʝ 

ʢʘʞʜʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ ʪʨʝʥʝʨ ʠʩʧʨʘʚʣʷʣ ʦʰʠʙʢʠ, ʜʘʚʘʣ ʩʧʦʨʪʩʤʝʥʘʤ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʝʭʥʠʢʠ. ɺʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʚ ʥʘʯʘʣʝ 

ʟʘʥʷʪʠʷ ʧʦʟʚʦʣʠʣʦ ʣʫʯʰʝ ʦʪʨʘʙʦʪʘʪʴ ʪʝʭʥʠʢʫ ʵʣʝʤʝʥʪʦʚ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʚʳʙʠʨʘʣʠʩʴ ʜʥʠ, ʢʦʛʜʘ ʧʝʨʝʜ ʪʨʝʥʠʨʦʚʢʦʡ ʚ ʚʦʜʝ, ʥʝ ʙʳʣʦ ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʩʫʰʝ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ɻ ʢʩʧʝʨʠʤʝʥʪʘ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʚʘʞʜʳ, ʜʦ 

ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʩʪʘʨʪʦʚ 

ʠ ʧʦʚʦʨʦʪʦʚ ʠ ʧʦʩʣʝ, ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ: ʧʣʘʚʫʯʝʩʪʴ, ʜʣʠʥʘ ʩʢʦʣʴʞʝʥʠʷ, 

ʦʙʦʙʱʸʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʨʝʤʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʘʨʪʦʚʦʛʦ 

ʫʯʘʩʪʢʘ (10 ʤ) ʠ ʚʨʝʤʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʫʯʘʩʪʢʘ (5 ʤ ʜʦ ʧʦʚʦʨʦʪʘ, 5 ʤ 

ʧʦʩʣʝ) (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʧʣʦʚʮʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ (ʕɻ) ʠ ʢʦʥʪʨʦʣʴʥʦʡ (ʂɻ) ʛʨʫʧʧ (n=24, xÑů) 

ʇʦʢʘʟʘʪʝʣʠ 
ʕɻ (n=12) ʂɻ (n=12) 

ɼʦ ʇʦʩʣʝ ɼʦ ʇʦʩʣʝ 

ʇʣʘʚʫʯʝʩʪʴ (ʙʘʣʣ) 4,6Ñ0,5 5Ñ0,5 4,8Ñ0,4 5Ñ0,4 

ɼʣʠʥʘ ʩʢʦʣʴʞʝʥʠʷ (ʤ) 13,1Ñ1,2 14,3Ñ1,1 12,5Ñ1,2 12,9Ñ1,4 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʢʛĀʩ
2
/ʤ

2
) 3,64Ñ0,29 3,43Ñ0,33 3,99Ñ0,89 4,00Ñ0,9 

ʉʪʘʨʪʦʚʳʡ ʫʯʘʩʪʦʢ 10 ʤ (ʩ) 4,20Ñ0,35 4,09Ñ0,33 4,45Ñ0,59 4,42Ñ0,60 

ʇʦʚʦʨʦʪʥʳʡ ʫʯʘʩʪʦʢ 10 ʤ (ʩ) 7,27Ñ0,76 7,11Ñ0,86 7,30Ñ0,70 7,27Ñ0,72 

ʋ ʦʙʝʠʭ ʛʨʫʧʧ ʧʣʦʚʮʦʚ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʩʢʦʣʴʞʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʨʝʤʝʥʠ ʩʪʘʨʪʦʚʦʛʦ ʠ ʧʦʚʦʨʦʪʥʦʛʦ ʫʯʘʩʪʢʦʚ ʜʦʩʪʦʚʝʨʥʦ 
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ʫʣʫʯʰʠʣʠʩʴ (p<0,05), ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʚʫʯʝʩʪʠ ʦʩʪʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʘʢʦ 

ʨʝʟʫʣʴʪʘʪʳ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʕɻ ʠ ʂɻ ʧʨʠʨʦʩʣʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ʊʘʢ, ʚ ʕɻ 

ʜʣʠʥʘ ʩʢʦʣʴʞʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 1,2Ñ0,7 ʤ, ʚ ʂɻ ï ʥʘ 0,4Ñ0,6 ʤ (ʨʘʟʣʠʯʠʝ 

ʧʨʠʨʦʩʪʦʚ ʕɻ-ʂɻ ʜʦʩʪʦʚʝʨʥʦ, ʨ=0,012). ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʕɻ 

ʫʤʝʥʴʰʠʣʩʷ ʥʘ 0,21Ñ0,01, ʚ ʂɻ ï ʥʘ 0,07Ñ0,07 ʢʛĀʩ2/ʤ2 (ʨ=0,002), ʚʨʝʤʷ ʥʘ 

ʩʪʘʨʪʦʚʦʤ ʫʯʘʩʪʢʝ ʚ ʕɻ ʫʣʫʯʰʠʣʦʩʴ ʥʘ 0,11Ñ0,07 ʩ, ʚ ʂɻ ï ʥʘ 0,03Ñ0,08 ʩ 

(ʨ=0,001). ɺʨʝʤʷ ʥʘ ʧʦʚʦʨʦʪʥʦʤ ʫʯʘʩʪʢʝ ʚ ʕɻ ʫʣʫʯʰʠʣʦʩʴ ʥʘ 0,14Ñ0,07 ʩ, ʚ ʂɻ ï 

ʥʘ 0,02Ñ0,03 ʩ (ʨ=0,01). 

ɺʳʚʦʜʳ 

1) ʋʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʝʜʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʤʝʟʦʮʠʢʣʘʭ, ʢʦʛʜʘ 

ʩʧʦʨʪʩʤʝʥʳ ʥʘʙʨʘʣʠ ʩʧʦʨʪʠʚʥʫʶ ʬʦʨʤʫ. 

2) ɼʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ 
ʚʳʟʚʘʥ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʢʠ 

ʩʪʘʨʪʦʚ ʠ ʧʦʚʦʨʦʪʦʚ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʣʘ ʢ ʫʣʫʯʰʝʥʠʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʙʪʝʢʘʝʤʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʤʝʥʠ ʥʘ ʩʪʘʨʪʦʚʦʤ ʠ ʧʦʚʦʨʦʪʥʦʤ ʫʯʘʩʪʢʘʭ. 

3) ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʧʦʨʪʩʤʝʥʦʚ ʟʘ ʪʘʢʦʡ ʢʦʨʦʪʢʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʫʤʝʥʠʷ 

ʥʘʭʦʜʠʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ ʦʙʪʝʢʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ. 
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"CHANGE OF HYDRODYNAMIC CHARACTERISTICS IN QUALIFIED SWIMMERS IN THE 

PROCESS OF SPECIAL PHYSICAL PREPARATION", Kolmakova (Klimova) Mariya Andreevna, many- 

mariya.kl@yandex.ru , Russia, Moscow, RSUPESYT (SCOLIPE) 
 

Annotation. The article considers the possibility of improving the swimmer's streamlining and the 

speed of the starting and turning sections due to the purposeful use of a special training program. It is 

established that in the course of training of qualified athletes it is necessary to continue improvement of 

skills of sliding, starts and turns technique. 

Keywords: hydrodynamic characteristics, buoyancy, slip, streamlined, generalized flow coefficient, 
resistance, technique. 
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ʈɸɿʃʀʏʀʗ ʄɽɾɼʋ ʇʆʂɸɿɸʊɽʃʗʄʀ ʉʂʆʈʆʉʊɽʁ ɺʓʃɽʊɸ ʄʗʏɸ 

ʇʈʀ ɺʓʇʆʃʅɽʅʀʀ çʇɽʈɺʆʁè ʀ ɺʊʆʈʆʁè ʇʆɼɸʏʀ 

ʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʓʄʀ ʊɽʅʅʀʉʀʉʊɸʄʀ 

 

ʂʦʣʦʤʦʝʮ ʄ.ʇ., ɺʦʚʢ ʉ.ʀ. 

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʪʝʥʥʠʩʠʩʪʘʤʠ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ, ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

çʧʝʨʚʦʡè ʠ çʚʪʦʨʦʡè ʧʦʜʘʯʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʘʯʘ, ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ, 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʝʥʥʠʩʠʩʪʳ. 

 

ɺʚʝʜʝʥʠʝ. 

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʜʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʜʘʶʱʝʤʫ ʠʛʨʦʢʫ. ʏʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʧʦʜʘʯʝ, 

ʪʝʤ ʙʦʣʴʰʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʛʨʦʢ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʦʟʳʛʨʳʰʝ. 

ʅʘʤʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʯʪʦ ʚʝʜʫʱʠʝ ʪʝʥʥʠʩʠʩʪʳ ʤʠʨʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʚʳʧʦʣʥʷʶʪ ʧʝʨʚʫʶ ʧʦʜʘʯʫ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 187Ñ9,4 ʢʤ/ʯ. ʆʜʥʘʢʦ 

ʥʝʢʦʪʦʨʳʝ ʪʝʥʥʠʩʠʩʪʳ ʩʧʦʩʦʙʥʳ ʧʨʠʜʘʚʘʪʴ ʤʷʯʫ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ. 

ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʨʝʢʦʨʜ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʫ ʚʝʜʫʱʠʭ ʪʝʥʥʠʩʠʩʪʦʚ 

mailto:many-mariya.kl@yandex.ru
mailto:many-mariya.kl@yandex.ru
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ʧʨʝʚʳʰʘʝʪ 260 ʢʤ/ʯ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʘʞʝ ʜʣʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʥʥʠʩʠʩʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʨʝʟʝʨʚ ʧʦʚʳʰʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʩʪʘʥʦʚʠʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʚʳʷʚʣʝʥʠʝ ʪʘʢʦʛʦ ʞʝ ʨʝʟʝʨʚʘ 

ʜʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʥʥʠʩʠʩʪʦʚ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʪʝʥʥʠʩʠʩʪʳ ʫʩʪʫʧʘʶʪ ʚʝʜʫʱʠʤ ʪʝʥʥʠʩʠʩʪʘʤ ʤʠʨʦʚʦʛʦ ʨʝʡʪʠʥʛʘ ʧʦ ʤʥʦʛʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1,2]. ɺ ʜʘʥʥʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʤʘʩʪʝʨʘʤʠ ʩʧʦʨʪʘ ʠ ʪʝʥʥʠʩʠʩʪʘʤʠ ʤʠʨʦʚʦʡ ʵʣʠʪʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ ʧʦʟʚʦʣʠʪ ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ çʧʝʨʚʦʡè ʠ çʚʪʦʨʦʡè ʧʦʜʘʯʠ ʤʘʩʪʝʨʘʤʠ ʩʧʦʨʪʘ ʠ ʚʝʜʫʱʠʤʠ 

ʪʝʥʥʠʩʠʩʪʘʤʠ ʤʠʨʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʕʪʦ ʠ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ 

ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ. 

ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʚʝʜʫʱʠʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ ʤʠʨʦʚʦʛʦ ʨʝʡʪʠʥʛʘ (n=19), 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʪʨʝʭ ʪʫʨʥʠʨʘʭ ɹʦʣʴʰʦʛʦ ʐʣʝʤʘ 2014 ʛʦʜʘ, ʠ ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ï ʤʘʩʪʝʨʦʚ 

ʩʧʦʨʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩ ʫʯʘʩʪʠʝʤ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʬʦʨʤʝ 

ʤʦʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʚʘʣʠʩʴ ʫʩʣʦʚʠʷ ʘʥʘʣʦʛʠʯʥʳʝ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʤ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʦʜʘʯʠ. ʉʢʦʨʦʩʪʴ ʚʳʣʝʪʘ 

ʤʷʯʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʚʠʜʝʦʩʲʝʤʢʠ 500 ʢʘʜ./ʩ. 

ɺ ʤʦʜʝʣʴʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʦ 7 ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʥʥʠʩʠʩʪʦʚ, 

ʫʨʦʚʥʷ ʤʘʩʪʝʨ ʩʧʦʨʪʘ ʈʦʩʩʠʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʊʘʙʣʠʮʘ 1), ʩʢʦʨʦʩʪʴ 

ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʧʦʜʘʯʝ ʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʥʥʠʩʠʩʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, 

ʯʝʤ ʫ ʚʝʜʫʱʠʭ ʠʛʨʦʢʦʚ ʤʠʨʦʚʦʛʦ ʨʝʡʪʠʥʛʘ. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ 

ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʥʘ ʫʨʦʚʥʝ pÒ0.001 ʧʦ ʪʘʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʷʯʘ; ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ 

ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ çʧʝʨʚʦʡè ʧʦʜʘʯʠ; ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ çʚʪʦʨʦʡè ʧʦʜʘʯʠ. 
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ʊʘʙʣʠʮʘ 1 - ʇʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ çʧʝʨʚʦʡè ʠ 
çʚʪʦʨʦʡè ʧʦʜʘʯʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ (n=7) ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʪʝʥʥʠʩʠʩʪʘʤʠ (n=19) 

 
ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʪʝʥʥʠʩʠʩʪʳ (n=7) 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ 

ʤʷʯʘ ʚ çʧʝʨʚʦʡè 

ʧʦʜʘʯʝ (ʢʤ/ʯ) 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ 

ʤʷʯʘ ʚ çʧʝʨʚʦʡè 

ʧʦʜʘʯʝ (ʢʤ/ʯ) 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ 

ʤʷʯʘ ʧʨʠ 

çʚʪʦʨʦʡè ʧʦʜʘʯʝ 

(ʢʤ/ʯ) 

ɿ. ʀ. 181 179,1 147 

ʍ. ʄ. 156 150 120,9 

ʄ. ɼ. 188,2 186 163,7 

ʏ. ʈ. 183 179,7 155 

ʂ. ʄ. 161 155 129,2 

ʂ. ɼ. 163 161 134,2 

ʅ. ɸ. 170,5 166,3 130 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (x← Ñů) 
171,8Ñ12,4 

168,1Ñ13, 
73 

140Ñ15,6 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (%) 7,22 8,17 11,14 

ɺʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʪʝʥʥʠʩʠʩʪʳ (n=19)  (x← Ñů) 

 
211,6Ñ10,1 

 
187Ñ9,4 

 
153,2Ñ10,3 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʢʦʨʦʩʪʷʤʠ 

ʚʳʣʝʪʘ ʤʷʯʘ ʫ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʪʝʥʥʠʩʠʩʪʦʚ (%) 

 
 

18,8 

 
 

10,1 

 
 

8,6 

ʈʘʟʣʠʯʠʷ ʩʢʦʨʦʩʪʝʡ ʚʳʣʝʪʘ ʤʷʯʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ pÒ0.001 

 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

çʧʝʨʚʦʡè ʧʦʜʘʯʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʫ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ ʠ ʚʝʜʫʱʠʭ ʠʛʨʦʢʦʚ 

ʤʠʨʦʚʦʛʦ ʨʝʡʪʠʥʛʘ, ʩʦʩʪʘʚʠʣʘ 10,1%. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʤʘʭ 

ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 8,17%, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʜʘʯʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʢʦ- 

ʪʘʢʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʥʥʠʩʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʜʦʙʠʚʘʪʴʩʷ 

ʚʳʩʦʢʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʢʘʩʘʝʪʩʷ çʧʝʨʚʦʡè ʧʦʜʘʯʠ [1,2]. ʂʦʥʩʪʘʪʘʮʠʷ ʬʘʢʪʘ, ʯʪʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʩʧʦʨʪʩʤʝʥʳ  ʠʤʝʶʪ  ʥʝʜʦʩʪʘʪʦʯʥʫʶ  ʩʢʦʨʦʩʪʴ  ʚʳʣʝʪʘ  ʤʷʯʘ  ʧʨʠ  ʚʳʧʦʣʥʝʥʠʠ 

çʧʝʨʚʦʡè ʧʦʜʘʯʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʙʝʟ ʧʦʚʳʰʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʜʦʙʠʚʘʪʴʩʷ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʠʛʨʝ ʩ 

ʩʦʧʝʨʥʠʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʧʦʜʘʯʝ ʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʥʥʠʩʠʩʪʦʚ ʝʱʝ ʙʦʣʴʰʝ 

ʫʩʪʫʧʘʝʪ ʧʦʢʘʟʘʪʝʣʷʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʫ ʚʝʜʫʱʠʭ ʠʛʨʦʢʦʚ ʤʠʨʦʚʦʛʦ  

ʨʝʡʪʠʥʛʘ. ʈʘʟʥʠʮʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫʞʝ ʩʦʩʪʘʚʠʣʘ 18,8%. ʈʘʟʤʘʭ 

ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 7,22%. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʝʱʝ ʙʦʣʴʰʝʡ 
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ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 
çʦʪʩʪʘʚʘʥʠʠè ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʛʨʦʢʦʚ ʦʪ ʚʝʜʫʱʠʭ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦ 

ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʠ ʦʜʥʦʤʫ ʠʟ ʪʝʥʥʠʩʠʩʪʦʚ ʫʨʦʚʥʷ 

ʤʘʩʪʝʨ ʩʧʦʨʪʘ, ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʫʜʘʣʦʩʴ 

ʚʳʧʦʣʥʠʪʴ ʧʦʜʘʯʫ ʩʦ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʷʯʘ ʚʳʰʝ 190ʢʤ/ʯ, ʠ ʣʠʰʴ ʪʨʦʝ ʩʤʦʛʣʠ 

ʚʳʧʦʣʥʠʪʴ ʧʦʜʘʯʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʳʰʝ 180 ʢʤ/ʯ. ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʷʭ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʤʝʞʜʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 

ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʪʦʨʦʡ ʧʦʜʘʯʠ, ʧʝʨʝʜ ʩʧʦʨʪʩʤʝʥʘʤʠ ʩʪʘʚʠʣʘʩʴ 

ʟʘʜʘʯʘ ʚʳʧʦʣʥʠʪʴ ʧʦʜʘʯʫ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ 

ʩʦʨʝʚʥʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʚʪʦʨʦʡ ʧʦʜʘʯʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ ʪʘʢʞʝ 

ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʪʝʥʥʠʩʠʩʪʘʤʠ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ çʚʪʦʨʦʡè ʧʦʜʘʯʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʫ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ ʠ ʚʝʜʫʱʠʭ 

ʪʝʥʥʠʩʠʩʪʦʚ ʤʠʨʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʦʩʪʘʚʠʣʘ 8,6%. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

ʩʦʩʪʘʚʠʣ 11,14%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ. 
 

ʈʠʩʫʥʦʢ 1 ï ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
çʧʝʨʚʦʡè ʠ çʚʪʦʨʦʡè ʧʦʜʘʯʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ 

ɺʳʚʦʜʳ: 

ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ 

ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ çʧʝʨʚʦʡè ʠ ʚʪʦʨʦʡè ʧʦʜʘʯʠ ʤʘʩʪʝʨʘʤʠ ʩʧʦʨʪʘ ʠ 

ʚʝʜʫʱʠʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ ʤʠʨʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʊʝʥʥʠʩʠʩʪʳ ʫʨʦʚʥʷ ʤʘʩʪʝʨʘ 

ʩʧʦʨʪʘ ʚʳʧʦʣʥʷʶʪ ʧʦʜʘʯʫ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ ʤʷʯʘ. ʄʝʞʜʫ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ 
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ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʝʥʥʠʩʠʩʪʘʤʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʨʘʟʥʠʮʘ 18,8%, ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ çʧʝʨʚʦʡè ʧʦʜʘʯʠ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 10,1%, ʤʝʞʜʫ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʴʶ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ çʚʪʦʨʦʡè ʧʦʜʘʯʠ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 

8,6%. 
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ʊɽʍʅʀʏɽʉʂɸʗ ʇʆɼɻʆʊʆɺʂɸ ɻʈɽɹʎʆɺ-ʂɸʅʆʀʉʊʆɺ 13-14 ʃɽʊ 

ɺ ʆɹʑɽʇʆɼɻʆʊʆɺʀʊɽʃʔʅʆʄ ʇɽʈʀʆɼɽ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʊʈɽʅɸɾʆʈɸ çIRONCANOEè 

 

ʂʦʩʪʳʣʝʥʢʦ ʀ.ɸ., ʄʠʭʘʡʣʦʚʘ ʊ.ɺ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʥʘʞʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʛʨʝʙʮʦʚ-ʢʘʥʦʠʩʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 13-14 ʣʝʪ ʚ  ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ 

ʧʝʨʠʦʜʝ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʪʨʝʥʘʞʝʨʘ 

çIroncanoeè ʚ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʨʝʥʘʞʝʨ çIroncanoeè ʧʣʦʜʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʪʝʭʥʠʯʝʩʢʘʷ 

ʧʦʜʛʦʪʦʚʢʘ, ʪʨʝʥʘʞʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ɺʚʝʜʝʥʠʝ. ʊʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʚ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ, ʘ ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʛʨʝʙʣʝ ʥʘ ʙʘʡʜʘʨʢʘʭ ʠ ʢʘʥʦʵ, ʪʘʢ ʢʘʢ ʵʪʦ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʫʜʝʣʷʝʪʩʷ 

ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ [1, 2]. ʀʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʘʢʪʫʘʣʴʥʳʭ ʪʨʝʥʘʞʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ[3] ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ, 

ʬʦʨʤʠʨʫʝʪ ʮʝʣʴ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ - ʚʥʝʜʨʠʪʴ ʥʦʚʳʝ ʪʨʝʥʘʞʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʛʨʝʙʮʦʚ-ʢʘʥʦʠʩʪʦʚ ʚ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʪʨʝʥʘʞʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʛʨʝʙʮʦʚ-ʢʘʥʦʠʩʪʦʚ ʠ 

ʧʦʟʚʦʣʠʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʢ ʨʦʩʪ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʩʧʦʨʪʩʤʝʥʦʚ 13-14 ʣʝʪ ʥʘ ʪʨʝʥʘʞʝʨʝ ʧʦʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ 

ʦʪʢʨʳʪʦʡ ʚʦʜʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʩʪ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʛʨʝʙʮʦʚ- ʢʘʥʦʠʩʪʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1) ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

2) ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ; 

3) ʄʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ; 

4) ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 18 ʛʨʝʙʮʦʚ- 

ʢʘʥʦʩʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 13-14 ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʢʘʞʜʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ʦʮʝʥʠʣʘ ʵʢʩʧʝʨʪʥʘʷ ʛʨʫʧʧʘ[4]. ɸ 

ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʩʪʘʨʪʳ ʥʘ ʜʠʩʪʘʥʮʠʠ 500 ʤʝʪʨʦʚ. ʇʦʩʣʝ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʦʨʘʥʞʠʨʦʚʘʥʳ ʧʦ ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ. ʉʧʦʨʪʩʤʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʜʝʣʝʥʳ 

ʥʘ 2 ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ, ʠ ʧʦʩʯʠʪʘʥ ʩʨʝʜʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ 500 ʤʝʪʨʦʚ ʠ ʩʜʝʣʘʥʘ ʩʨʝʜʥʷʷ ʵʢʩʧʝʨʪʥʘʷ 

ʦʮʝʥʢʘ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. 

ɼʘʣʝʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʠʩʧʦʣʴʟʦʚʘʣʘ ʪʨʝʥʘʞʝʨ çIroncanoeè ʊʨʝʥʘʞʝʨ ʜʣʷ 

ʠʤʠʪʘʮʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʛʨʝʙʣʠ ʥʘ ʢʘʥʦʵ ʩ ʜʚʠʛʘʶʱʠʡʩʷ 

ʪʝʣʝʞʢʦʡ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʛʨʝʙʣʠ ʥʘ 

ʢʘʥʦʵ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ 

ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ ʛʨʝʙʣʝ ʥʘ ʢʘʥʦʵ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʜʘʥʥʦʤ ʪʨʝʥʘʞʝʨʝ 

ʩʧʦʨʪʩʤʝʥ ʜʦʣʞʝʥ, ʩʪʦʷ ʥʘ ʢʦʣʝʥʝ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʝ, ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢ ʪʝʣʝʞʢʝ ʥʘ 4ʭ ʢʦʣʝʩʘʭ, ʜʚʠʛʘʪʴʩʷ ʧʦ ʩʪʘʥʠʥʝ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ. ʂʦʤʧʣʝʢʪʘʮʠʷ: 

ʨʝʛʫʣʠʨʫʝʤʘʷ ʧʦ ʚʳʩʦʪʝ ʩʪʘʥʠʥʘ ʜʣʠʥʘ ð 5 ʤ, ʪʝʣʝʞʢʘ çʢʘʥʦʵè, ʮʝʚʴʝ 

çʢʘʥʦʵè. 

ʋ ʢʦʥʪʨʦʣʴʥʦʡ ʞʝ ʛʨʫʧʧʳ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʜʛʦʪʦʚʢʫ ʥʘ 

ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʥʝ ʚʥʦʩʠʣʦʩʴ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʥʪʨʦʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ - 

ʧʨʦʭʦʞʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ 500 ʤʝʪʨʦʚ, ʙʳʣʘ ʚʳʩʪʘʚʣʝʥʘ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ. 
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ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ 500 ʤʝʪʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 

ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. 

2,46 

2,45 

2,44 

2,43 

2,42 

2,41 

2,4 

2,39 

2,38 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘʯʘʣʴʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʝ 

ʜʠʩʪʘʥʮʠʠ 500 ʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʥʘʯʘʣʝ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

ʵʪʘʧʘ ʙʳʣʦ 2:45 ʤʠʥ.ʩʝʢ. , ʘ ʚ ʢʦʥʮʝ 2:43 ʤʠʥ.ʩʝʢ. ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 2% , ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʢʘʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʥʘʯʘʣʝ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

ʵʪʘʧʘ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʩʦʩʪʘʚʣʷʣʦ 2:45ʤʠʥ.ʩʝʢ., ʘ ʚ ʢʦʥʮʝ 

2:39ʤʠʥ.ʩʝʢ., ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 4% (ɼʠʘʛʨʘʤʤʘ ˉ 1 ). ɼʘʣʝʝ ʥʘʤʠ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ ʜʘʥʥʳʝ ʩʨʝʜʥʠʭ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ. ɺ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʷʷ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʥʘ ʥʘʯʘʣʦ 

ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʩʦʩʪʘʚʣʷʣʘ 3,5 ʙʘʣʣʘ, ʘ ʚ ʢʦʥʮʝ 3,7 ʙʘʣʣʘ, 

ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 5,7%. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʷʷ ʵʢʩʧʝʨʪʥʘʷ 

ʦʮʝʥʢʘ ʥʘ ʥʘʯʘʣʦ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʩʦʩʪʘʚʣʷʣʘ 3,6 ʙʘʣʣʘ, ʘ ʚ 

ʢʦʥʮʝ 4,1 ʙʘʣʣʘ, ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 13,8%(ɼʠʘʛʨʘʤʤʘ 2 ). 
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  2,39  

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʉʨʝʜʥʝʝ t, (ʤʠʥ. ʩʝʢ) ʚ ʥʘʯʘʣʝ 

ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 
2,45 2,45 

ʉʨʝʜʥʝʝ t, (ʤʠʥ. ʩʝʢ) ʚ ʢʦʥʮʝ 

ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 
2,42 2,39 

 
ɼʠʘʛʨʘʤʤʘ 1 ï ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʛʨʝʙʮʘʤʠ-ʢʘʥʦʠʩʪʘʤʠ ʚ ʚʦʟʨʘʩʪʝ 13-14 ʣʝʪ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʜʠʩʪʘʥʮʠʠ 500 ʤʝʪʨʦʚ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 

ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 
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ɼʠʘʛʨʘʤʤʘ 2 ï ʉʨʝʜʥʷʷ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʧʦ ʪʝʭʥʠʢʝ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ 500 

ʤʝʪʨʦʚ ʛʨʝʙʮʘʤʠ-ʢʘʥʦʠʩʪʘʤʠ ʚ ʚʦʟʨʘʩʪʝ 13-14 ʣʝʪ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʚ 

ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʨʝʥʘʞʝʨʘ çIroncanoeè ʚ ʧʦʜʛʦʪʦʚʢʝ ʛʨʝʙʮʦʚ-ʢʘʥʦʠʩʪʦʚ 13-14 ʣʝʪ ʥʘ 

ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʵʪʘʧʝ ʚ ʦʙʱʝʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʪʨʝʥʘʞʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʦʚ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʥʘ ʚʦʜʝ. 
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Annotation. This article presents training technologies aimed at solving the problems of 

technical training of rowers-canoeists of the training stage at the age of 13-14 years in the  

preparatory period. A study was conducted with the inclusion of the simulator "Ironcanoe" in the 

training process of training athletes. The study showed that the Ironcanoe simulator has a beneficial 

effect on the technical training of athletes. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ, ʚʦ ʚʩʝʭ, ʜʘʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʨʘʩʪʝʪ ʫʨʦʚʝʥʴ 

ʥʘʨʫʰʝʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʆɼɸ) ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʦʩʘʥʢʠ ʫ ʜʝʪʝʡ 

ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʘʥʢʘ 
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ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʦʙʲʝʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʩʘʥʢʘ ʯʝʣʦʚʝʢʘ 

ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʚʣʠʷʝʪ (ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ) ʥʘ ʧʦʣʦʞʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʩʦʩʪʦʷʥʠʝ ʠ ʬʫʥʢʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʘʥʢʠ ʠ ʝʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʧʨʠʯʠʥ ʥʘʯʠʥʘʶʪʩʷ ʚ ʨʘʥʥʝʤ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʢ 

ʧʝʨʠʦʜʫ ʦʢʦʥʯʘʥʠʷ ʨʦʩʪʘ. 

ʇʣʘʚʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʩʘʥʢʠ, 

ʪʘʢ ʞʝ ʦʥʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʢʦʨʨʝʢʮʠʠ 

ʥʘʨʫʰʝʥʠʡ ʦʩʘʥʢʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʕʪʦʡ ʧʨʦʙʣʝʤʝ 

ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʩ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ï ʨʦʜʠʪʝʣʷʤ ʜʝʪʝʡ 

ʠ ʪʨʝʥʝʨʘʤ ʥʝʦʙʭʦʜʠʤʳ ʨʘʩʰʠʨʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʣʝʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʥʘʨʫʰʝʥʠʡ ʆɼɸ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʝʡʰʠʭ ʩʨʝʜʩʪʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʣʘʚʘʥʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʨʨʠʛʠʨʫʶʱʠʝ 

ʧʣʘʚʘʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ. ɿʘʥʷʪʠʷ ʚ ʚʦʜʝ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʆɼɸ ʧʦʟʚʦʣʷʶʪ 

ʨʝʰʠʪʴ ʩʨʘʟʫ ʜʚʝ ʟʘʜʘʯʠ: ʢʦʨʨʝʢʮʠʷ ʠ ʟʘʢʘʣʠʚʘʥʠʝ. 

ʅʦʚʠʟʥʘ. ɺʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʦʩʘʥʢʠ ʫ ʜʝʪʝʡ 5-7 ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ ʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʝ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʟʘʥʷʪʠʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ 

ʧʣʘʚʘʥʠʝʤ ʥʘ ʦʩʘʥʢʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɻʠʧʦʪʝʟʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʘʥʷʪʠʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ ʧʣʘʚʘʥʠʝʤ 

ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʤʳʰʝʯʥʦʛʦ ʢʦʨʩʝʪʘ ʠ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʦʩʘʥʢʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʣʠʷʥʠʝ ʟʘʥʷʪʠʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ ʧʣʘʚʘʥʠʝʤ ʥʘ 

ʦʩʘʥʢʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʩʪʦʷʥʠʷ ʦʩʘʥʢʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 5-7 ʣʝʪ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʣʘʚʘʥʠʝʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ (ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʦʩʘʥʢʠ ʧʦ ʧʣʝʯʝʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʘ ʠʥʩʪʨʫʢʪʦʨʘʤ ʠ 

ʪʨʝʥʝʨʘʤ ʧʦ ʧʣʘʚʘʥʠʶ ʜʣʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1. ʀʟʫʯʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

2. ʀʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʩʘʥʢʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ 
ʟʘʥʷʪʠʠ ʧʣʘʚʘʥʠʝʤ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʠʩʧʨʘʚʣʝʥʠʶ ʦʩʘʥʢʠ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʯʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʣʘʚʘʥʠʶ . 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʘʥʢʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ. ɺ ʧʝʨʠʦʜ ʨʦʩʪʘ ʨʝʙʝʥʢʘ ʩʣʝʜʫʝ ʪ 

ʪʱʘʪʝʣʴʥʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʝʤʫ ʧʨʘʚʠʣʴʥʫʶ ʦʩʘʥʢʫ. ʇʦʩʣʝ ʠʟʤʝʨʝʥʠʡ ʜʣʠʥʳ ʪʝʣʘ 

ʫ ʜʝʪʝʡ ʤʳ ʚʠʜʠʤ ʠʟʤʝʥʝʥʠʷ ʨʦʩʪʘ ʟʘ 3 ʛʦʜʘ. ʇʨʦʠʟʦʰʝʣ ʙʦʣʴʰʦʡ ʩʢʘʯʝʢ ʚ 
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ʨʦʩʪʝ, ʩ 2015-2016 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 5 ʩʤ. ʉ 2016-2017 ʧʨʠʙʘʚʠʣʩʷ ʥʘ 4 ʩʤ. 

ʇʝʨʚʳʡ ʩʢʘʯʦʢ ʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʚ ʚʦʟʨʘʩʪʝ 6-7 ʣʝʪ. ɺ ʵʪʦʤ ʞʝ ʚʦʟʨʘʩʪʝ 

ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ. ʅʘʨʷʜʫ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʚ 6-7 ʣʝʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

(ʩʢʝʣʝʪ, ʩʫʩʪʘʚʥʦ-ʩʚʷʟʦʯʥʳʡ ʘʧʧʘʨʘʪ, ʤʫʩʢʫʣʘʪʫʨʘ). ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʢʘʞʜʘʷ ʠʟ 

206 ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʬʦʨʤʝ, ʨʘʟʤʝʨʘʤ, ʚʥʫʪʨʝʥʥʝʤʫ 

ʩʪʨʦʝʥʠʶ. 

ʅʝʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢʫʶ ʥʘʛʨʫʟʢʫ ʠʩʧʳʪʳʚʘʝʪ 

ʥʝʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ, ʥʝ ʟʘʚʝʨʰʠʚʰʠʡ ʩʚʦʝ ʩʪʨʦʝʥʠʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ 

ʘʧʧʘʨʘʪ ʨʝʙʝʥʢʘ ʧʨʠ 

ʫʜʝʨʞʘʥʠʠ ʩʪʘʪʠʯʝʩʢʦʡ ʧʦʟʳ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʪʘʥʦʚʠʪʩʷ 

ʷʩʥʦ, ʧʦʯʝʤʫ 6-7-ʣʝʪʥʝʤʫ ʨʝʙʝʥʢʫ ʪʘʢ ʪʨʫʜʥʦ ʜʦʣʛʦ ʩʠʜʝʪʴ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʧʦʟʝ, 

ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʜʦʣʛʦ ʫʜʝʨʞʠʚʘʝʤʘʷ ʥʝʧʨʘʚʠʣʴʥʘʷ ʧʦʟʘ ʣʝʛʢʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʷʤ ʦʩʘʥʢʠ. 

ʈʘʩʩʤʦʪʨʝʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʣʘʚʘʥʠʝ ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢʘʢ ʩʧʦʩʦʙ ʟʘʢʘʣʠʚʘʥʠʷ ʚ 

ʜʦʰʢʦʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ. 52% ʜʝʪʝʡ ʙʦʣʝʶʪ 1 ʨʘʟ ʚ ʛʦʜ, 28% - 2 ʨʘʟʘ ʚ ʛʦʜ, 

12%- 3 ʨʘʟʘ ʠ ʪʦʣʴʢʦ 8% ʧʦʜʚʝʨʞʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷʤ 4 ʨʘʟʘ ʚ ʛʦʜ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʩʘʥʢʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 5 ʜʦ 7 ʣʝʪ 

ʅʘ ʨʠʩʫʥʢʝ 1 ʩʨʘʚʥʠʚʘʷ ʧʣʝʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 2015 ʛʦʜʫ, 2016 ʠ 2016ʛ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʫʭʫʜʰʝʥʠʝ ʦʩʘʥʢʠ ʫ ʜʝʪʝʡ. ɺ 5 ʣʝʪ 28% 

ʜʝʪʝʡ ʩ ʭʦʨʦʰʝʡ ʦʩʘʥʢʦʡ, 12% ʩ ʧʦʛʨʘʥʠʯʥʦʡ ʠ 60% ʩ ʧʣʦʭʦʡ ʦʩʘʥʢʦʡ. ʂ 6 

ʛʦʜʘʤ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ, ʩ 60% ʧʣʦʭʘʷ ʦʩʘʥʢʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 88%. 

ʇʦʛʨʘʥʠʯʥʘʷ ʪʘʢ ʞʝ 12%, ʭʦʨʦʰʘʷ ʦʩʘʥʢʘ ʠʩʯʝʟʣʘ. ʂ 7 ʛʦʜʘʤ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʧʨʦʠʟʦʰʣʦ, ʚʩʝ ʪʝ ʞʝ 88% ʜʝʪʝʡ ʙʳʣʠ ʩ ʧʣʦʭʦʡ ʦʩʘʥʢʦʡ. 
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ɺʳʚʦʜʳ 

1.ʀʟʫʯʝʥʠʝ ʦʩʘʥʢʠ ʚ ʜʦʰʢʦʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʫ ʜʝʪʝʡ 5-7 ʣʝʪ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʫ ʤʘʣʳʰʝʡ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʦʩʘʥʢʠ ʚ 88% ʩʣʫʯʘʝʚ. ʕʪʦ ʤʦʞʝʪ 

ʩʢʘʟʘʪʴʩʷ ʥʘ ʠʭ ʟʜʦʨʦʚʴʝ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

2. ʋʧʨʘʞʥʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ, ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʦʩʘʥʢʠ ʚ 

ʜʘʥʥʦʤ ʚʦʟʨʘʩʪʝ ʧʦʯʪʠ ʥʝ ʤʝʥʷʶʪ ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʦ ʵʪʦ ʩ ʙʦʣʴʰʠʤ ʩʢʘʯʢʦʤ 

ʨʦʩʪʘ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ 

3. ɺ ʩʚʷʟʠ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʦʩʘʥʢʠ ʫ ʜʝʪʝʡ, ʪʨʝʥʝʨʘʤ ʠ 
ʠʥʩʪʨʫʢʪʦʨʘʤ ʩʣʝʜʫʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʪʴ ʫʧʨʘʞʥʝʥʠʷʤ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʦʩʘʥʢʠ. 
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Annotation. This article discusses the biomechanical features of training 

technique throws with a turn in sambo on the example of the front step. 

Keywords: ʍ-factor, front step, teaching methods, biomechanics, spine. 
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ɺʚʝʜʝʥʠʝ ʃʦʟʫʥʛ çʉʧʦʨʪ ï ʟʜʦʨʦʚʴʝ!è ʜʘʚʥʦ ʧʝʨʝʩʪʘʣ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤ. 

ɹʝʟʫʩʣʦʚʥʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʧʦʨʪ, ʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥ ʩʪʘʥʦʚʠʪʴʩʷ 

ʪʘʢʦʚʳʤ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʟʘʥʷʪʠʡ ʠ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʩʦʨʝʚʥʦʚʘʥʠʡ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʘʚʤ ʥʝ ʩʥʠʞʘʝʪʩʷ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʘʚʤ 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʥʘʨʫʰʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ. ʏʘʱʝ ʵʪʦ ʩʚʷʟʘʥʦ ʥʝ 

ʪʦʣʴʢʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʘ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʩ ʦʰʠʙʢʘʤʠ ʚ ʤʝʪʦʜʠʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɺʳʨʘʞʝʥʠʝ çʢʘʞʜʳʡ ʙʦʨʝʪʩʷ ʚ ʤʝʨʫ ʩʚʦʝʡ ʫʨʦʜʣʠʚʦʩʪʠè ʟʚʫʯʠʪ ʢʘʢ ʥʝʢʘʷ 

ʙʨʘʚʘʜʘ, ʧʦʜʯʸʨʢʠʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʘ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʵʪʘ çʫʨʦʜʣʠʚʦʩʪʴè ʠ ʩʚʷʟʘʥʘ ʩ ʦʰʠʙʢʘʤʠ ʚ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʪʝʨʤʠʥ çʍ-factorè 

ʠʣʠ çʍ-angleè. ʕʪʦʪ ʬʘʢʪʦʨ ʦʪʨʘʞʘʝʪ ʦʪʢʣʦʥʝʥʠʝ ʦʩʝʡ ʪʘʟʘ ʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʠ 

ʚʳʨʘʞʘʝʪʩʷ ʫʛʣʦʤ ʤʝʞʜʫ ʵʪʠʤʠ ʦʩʷʤʠ, ʠʟʤʝʨʷʝʤʳʤ ʚ ʛʨʘʜʫʩʘʭ [1, 3]. 

ʉʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʍ-ʬʘʢʪʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʭʥʠʢʠ, ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʟʘʱʠʪʥʳʭ ʠ ʢʦʥʪʨʘʪʘʢʫʶʱʠʭ ʜʝʡʩʪʚʠʡ 

ʩʦʧʝʨʥʠʢʦʚ, ʧʦʚʨʝʞʜʘʝʪ ʧʦʟʚʦʥʦʯʥʠʢ, ʟʘʢʣʘʜʳʚʘʝʪ çʦʪʨʠʮʘʪʝʣʴʥʳʡè ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʪʨʘʚʤ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ, ʢʦʣʝʥʥʦʛʦ ʠ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʦʚ. 

ʉʢʨʫʯʠʚʘʥʠʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʙʨʦʩʢʘʭ ʚ ʩʘʤʙʦ, ʥʦ ʦʩʦʙʝʥʥʦ 

ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʭʥʠʢʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʦʨʦʪʦʤ ʩʧʠʥʦʡ ʢ ʩʦʧʝʨʥʠʢʫ. ʂ 

ʪʘʢʠʤ ʙʨʦʩʢʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʸʤʳ: ʧʝʨʝʜʥʷʷ ʧʦʜʥʦʞʢʘ, ʙʨʦʩʦʢ ʯʝʨʝʟ ʙʝʜʨʦ, 

ʙʨʦʩʦʢ ʯʝʨʝʟ ʩʧʠʥʫ, ʧʦʜʭʚʘʪʳ (ʠʟʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ). 

ʂ ʩʦʞʘʣʝʥʠʶ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʸʥʥʳʭ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʚ  

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʠ ʥʘʤ ʧʨʠʰʣʦʩʴ ʦʙʨʘʪʠʪʴʩʷ ʢ ʟʘʨʫʙʝʞʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʚʠʜʘʭ ʩʧʦʨʪʘ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʨʦʪʘʮʠʦʥʥʳʝ ʜʚʠʞʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʪʘʢʠʭ 

ʢʘʢ ʛʦʣʴʬ, ʙʝʡʩʙʦʣ, ʛʘʥʜʙʦʣ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʸʥʥʦʤ ʚ 2013 ʛʦʜʫ ʜʣʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʬʝʜʝʨʘʮʠʠ ʜʟʶʜʦ, ʊ. ʆʢʘʜʘ ʠ ʩʦʘʚʪʦʨʳ ʩʦʦʙʱʠʣʠ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʦʣʝʡ ʚ ʧʦʷʩʥʠʮʝ (nsLBP) ʠ ʧʦʷʩʥʠʯʥʳʭ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ (LRA) ʫ ʵʣʠʪʥʳʭ ʷʧʦʥʩʢʠʭ ʜʟʶʜʦʠʩʪʦʚ - 35,4% ʠ 81,7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ LRA ʚ ʣʝʛʢʠʭ ʢʘʪʝʛʦʨʠʷʭ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ 

ʩʨʝʜʠ ʩʨʝʜʥʠʭ ʠ ʪʷʞʝʣʦʚʝʩʦʚ, ʠ ʙʳʣʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ LRA ʠ 

nsLBP ʚ ʩʨʝʜʥʠʭ ʚʝʩʘʭ [2]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʙʨʦʩʢʘʤ ʚ 

ʝʜʠʥʦʙʦʨʩʪʚʘʭ ʥʘ ʧʨʠʤʝʨʝ ʩʘʤʙʦ. 

ʎʝʣ:ɹ ʚʳʷʚʠʪʴ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʢʠ 

ʙʨʦʩʢʦʚ ʩ ʧʦʚʦʨʦʪʦʤ ʚ ʩʘʤʙʦ. 

ɿʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʍ-ʬʘʢʪʦʨʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʨʦʩʢʘ ʧʝʨʝʜʥʷʷ 

ʧʦʜʥʦʞʢʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʟʘʭʚʘʪʦʚ 

2. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʍ-ʬʘʢʪʦʨʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʝʜʥʝʡ ʧʦʜʥʦʞʢʠ ʚ 

ʜʚʝ ʩʪʦʨʦʥʳ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 
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2. ɺʠʜʝʦʩʲʸʤʢʘ 
3. ʆʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʡ ʠ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ çQualisysè 

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʅʀʀ ʩʧʦʨʪʘ ʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ 

ʈɻʋʌʂʉʄʠʊ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩ çQualisysè ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

çQualisys Track Manager (QTM)è ʠ çVisual 3Dè (C-Motion). ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʮʝʥʢʫ ʪʝʭʥʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʜʚʠʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʜʚʠʞʫʱʝʛʦʩʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʜʚʠʞʝʥʠʷ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʙʨʦʩʦʢ ʧʝʨʝʜʥʷʷ ʧʦʜʥʦʞʢʘ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʟʘʭʚʘʪʦʚ (ʈʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ï ɺʘʨʠʘʥʪʳ ʟʘʭʚʘʪʦʚ ʜʣʷ ʙʨʦʩʢʘ ʧʝʨʝʜʥʷʷ ʧʦʜʥʦʞʢʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺʳʙʦʨ ʧʨʠʸʤʘ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʨʦʩʢʘ: 

ʥʘʣʠʯʠʝʤ ʧʦʚʦʨʦʪʘ ʩʧʠʥʦʡ ʢ ʩʦʧʝʨʥʠʢʫ, ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʩʦʧʝʨʥʠʢʦʤ ʠ ʥʘʣʠʯʠʝʤ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʫʩʪʘʚʦʚ-ʤʠʰʝʥʝʡ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ, ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ (ʦʩʴ XY). ɺʩʝ ʪʨʝʭʤʝʨʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʪ ʦʪʨʘʞʘʶʱʠʭ ʤʘʨʢʝʨʦʚ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʛʣʦʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. ʏʝʨʝʟ 

ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʝ ʤʘʨʢʝʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʦʨʠʝʥʪʠʨʘʤ ʦʩʝʡ 

ʪʘʟʘ ʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʦʯʢʠ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʩʪʦʨʦʥ ʩʝʛʤʝʥʪʦʚ. 

ʀʩʧʳʪʫʝʤʳʡ ˉ1 ʚʳʧʦʣʥʷʣ 6 ʚʘʨʠʘʥʪʦʚ ʙʨʦʩʢʘ ʧʦ 3 ʧʦʧʳʪʢʠ ʥʘ ʢʘʞʜʳʡ. 
ʀʩʧʳʪʫʝʤʳʡ ˉ2 ʚʳʧʦʣʥʷʣ 2 ʚʘʨʠʘʥʪʘ ʙʨʦʩʢʘ ʚ ʦʙʝ ʩʪʦʨʦʥʳ, ʪʘʢʞʝ ʧʦ 3 

ʧʦʧʳʪʢʠ ʥʘ ʢʘʞʜʳʡ. ɺʦ ʚʩʝʭ ʧʦʧʳʪʢʘʭ ʦʧʨʝʜʝʣʷʣʩʷ ʧʠʢ ʫʛʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʍ-ʬʘʢʪʦʨʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʘʨʠʘʥʪʘ. 

ʇɽʈɽɼʅʗʗ ʇʆɼʅʆɾʂɸ 

ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʥʘ ʧʣʝʯʦ 

ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʧʦʷʩʘ 

ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʨʘʟʥʦʠʤʸʥʥʦʛʦ ʦʪʚʦʨʦʪʘ ʢʫʨʪʢʠ 

ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʦʜʥʦʠʤʸʥʥʦʛʦ ʦʪʚʦʨʦʪʘ ʢʫʨʪʢʠ 

ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʩ ʫʧʦʨʦʤ ʚ ʣʦʢʪʝʚʦʡ ʩʛʠʙ ʦʜʥʦʠʤʸʥʥʦʡ ʨʫʢʠ 

ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʦʙʭʚʘʪʦʤ ʪʫʣʦʚʠʱʘ ʠʟ-ʧʦʜ ʨʘʟʥʦʠʤʸʥʥʦʡ ʨʫʢʠ 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʘʨʪʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ ʚʠʜʝʦ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʨʦʩʢʘ ʧʝʨʝʜʥʷʷ 

ʧʦʜʥʦʞʢʘ ʩ ʨʘʟʥʦʩʪʦʨʦʥʥʠʤ 
ʟʘʭʚʘʪʦʤ ʦʪʚʦʨʦʪʘ 

ʈʠʩʫʥʦʢ 3 ï ʉʪʘʨʪʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩʧʦʨʪʩʤʝʥʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʨʦʩʢʘ 

ʧʝʨʝʜʥʷʷ ʧʦʜʥʦʞʢʘ ʩ ʨʘʟʥʦʩʪʦʨʦʥʥʠʤ 

ʟʘʭʚʘʪʦʤ ʦʪʚʦʨʦʪʘ ʠ ʨʫʢʘʚʘ ʚ 
ʧʣʦʩʢʦʩʪʠ XY 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ: 

ʈʝʟʫʣʴʪʘʪʳ ʟʥʘʯʝʥʠʡ ʍ-ʬʘʢʪʦʨʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ: ʟʘʭʚʘʪʦʤ 

ʨʫʢʠ ʠ ʨʘʟʥʦʠʤʸʥʥʦʛʦ ʦʪʚʦʨʦʪʘ ʢʫʨʪʢʠ - 70,61̄, ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʦʜʥʦʠʤʸʥʥʦʛʦ 

ʦʪʚʦʨʦʪʘ ʢʫʨʪʢʠ ï 60,66̄, ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʦʙʭʚʘʪʦʤ ʪʫʣʦʚʠʱʘ ʠʟ-ʧʦʜ 

ʨʘʟʥʦʠʤʸʥʥʦʡ ʨʫʢʠ ï 54,96̄, ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ ʩ ʫʧʦʨʦʤ ʚ ʣʦʢʪʝʚʦʡ ʩʫʩʪʘʚ 

ʦʜʥʦʠʤʸʥʥʦʡ ʨʫʢʠ ï 51,97 ,̄ ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʥʘ ʧʣʝʯʦ ï 43,97̄, ʟʘʭʚʘʪʦʤ ʨʫʢʠ ʠ 

ʧʦʷʩʘ ï 40,84̄ . 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʠʢ ʫʛʣʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʍ-ʬʘʢʪʦʨʘ ʧʨʠ ʙʨʦʩʢʝ 

ʧʝʨʝʜʥʷʷ ʧʦʜʥʦʞʢʘ ʩ ʟʘʭʚʘʪʦʤ 

ʨʫʢʘʚʘ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ 

ʦʪʚʦʨʦʪʘ ʥʘ ʚʠʜʝʦ 

ʈʠʩʫʥʦʢ 5 ï ʇʠʢ ʫʛʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʍ- 

ʬʘʢʪʦʨʘ ʧʨʠ ʙʨʦʩʢʝ ʧʝʨʝʜʥʷʷ 

ʧʦʜʥʦʞʢʘ ʩ ʨʘʟʥʦʩʪʦʨʦʥʥʠʤ ʟʘʭʚʘʪʦʤ 

ʦʪʚʦʨʦʪʘ ʠ ʨʫʢʘʚʘ ʚ ʧʣʦʩʢʦʩʪʠ XY 


