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THE ROAD TO THE 1:59 MARATHON: HOW SPORTS SCIENCE HELPED ELIUD KIPCHONGE MAKE 
HISTORY 
 

Andrew M. Jones,  Assistant DVC for Innovation and Business/ Professor of Applied Physiology 
Sport and Health Sciences University of Exeter, UK 
 
ʁ !ƴŘǊŜǿ a. WƻƴŜǎ ʶʾ˄ʰʽ ɼh ʻʹʴʹˍʺˌ ɳ˒ʰˊ˃ˇˋ˃ʷ˄ʹˌ ʊˎˋʽˇ˂ˇʴʾʰˌ ˋˍˇ ʆ˃ʺ˃ʰ ɮʻ˂ʹˍʽˁ˗˄ ˁʰʽ 
ɳˉʽˋˍʹ˃˗˄ ˍʹˌ ʇʴʶʾʰˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ 9ȄŜǘŜǊ ˍˇˎ ɶ˄˖˃ʷ˄ˇˎ ɰʰˋʽ˂ʶʾˇˎΦ 
 

ɳʾ˄ʰʽ ʵʽʶʻ˄˗ˌ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ˇˌ ʴʽʰ ˍʹ˄ ʷˊʶˎ˄ʱ ˍˇˎ ˋˍˇˎˌ ˉʰˊʰˁʱˍ˖ ˍˇ˃ʶʾˌΥ мύ ɴ˂ʶʴ˔ˇˌ ˁʰʽ 
ˉʶˊʽˇˊʽˋ˃ˇʾ ˍˇˎ ˇ˅ʶʽʵ˖ˍʽˁˇˏ ˃ʶˍʰʲˇ˂ʽˋ˃ˇˏ ˍˇˎ ˃ˎˈˌΣ нύ ɽˈʴˇʽ ʰʵˎ˄ʰ˃ʾʰˌ ʱˋˁʹˋʹˌ ˋʶ ˎʴʽʶʾˌ ˁʰʽ 
ˉʱˋ˔ˇ˄ˍʶˌΣ оύ ʊˎˋʽˇ˂ˇʴʾʰ ˍˇˎ ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ˁʽ˄ʹ˃ʰˍʽˁʺ ˍ˖˄ ʰʶˊʽ˗˄ 
ˁʰʽ ˍˇ˄ ˉ˄ʶˎ˃ˇ˄ʽˁˈ ʰʶˊʽˋ˃ˈ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ʰ˃ʷˋ˖ˌ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹ ˁʰʽ пύ ʊˎˋʽˇ˂ˇʴʾʰ ˁʰʽ 
ʵʽʰˍˊˇ˒ʺ ˍʹˌ ʰʻ˂ʹˍʽˁʺˌ ʰˉˈʵˇˋʹˌ ˋ̱ ʰ ʰʻ˂ʺ˃ʰˍʰ ʰ˄ˍˇ˔ʺˌ ˍˇˎ ˋˍʾʲˇˎΦ 
 

ɴ˔ʶʽ ˋˎʴʴˊʱ˕ʶʽ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ орл ʶˊʶˎ˄ʹˍʽˁʱ ˁʰʽ ʱˊʻˊʰ ʰ˄ʰˋˁˈˉʹˋʹˌ όнлΦулм ʰ˄ʰ˒ˇˊʷˌ ˋˍˇ 
{ŎƻǇǳǎύ ˁʰʽ ʶʾ˄ʰʽ ˋˎ˄-ˋˎʴʴˊʰ˒ʷʰˌ ˍˊʽ˗˄ ʲʽʲ˂ʾ˖˄Φ ɳʾ˄ʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈˌ ˋˎ˄ʶˊʴʱˍʹˌ ˍˇˎ American 
College of Sports Medicine, ̱ʹˌ British Association of Sport and Exercise Sciences, ˍˇˎ European 
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ʁ˃ʽ˂ʹˍʷˌ 
 

ɾʱ˂˂ʽˇˎ ʃʰˊʰˋˁʶˎʺΣ ɼʰʻʹʴʺˍˊʽʰ 
ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
 

ɳǊŀǎƳǳǎҌΥ ˁʰʽ˄ˇˍˈ˃ʶˌ ˉˊˇˋʶʴʴʾˋʶʽˌ  ˋˍʹ˄ ˎʴʶʾʰ ˁʰʽ ˍʹ˄ ʱˋˁʹˋʹ 
ʆˇ ʶˊʴʰˋˍʺˊʽˇ ˍˇˎ ʆɳʊɮɮ ʷ˔ʶʽ ʺʵʹ ˎ˂ˇˉˇʽʺˋʶʽ ʵʷˁʰ όмлύ ʷˊʴʰ 9w!{a¦{Ҍ {thw¢ˁʰʽ ʰˎˍʺ ˍʹ ˋˍʽʴ˃ʺ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋʶ ˍˊʾʰ όоύ 
˄ʷʰ ʷˊʴʰΥ 
 

мύ Dt{Σ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍ˖˄ ʶˎˊ˖ˉʰʿˁ˗˄ ʰ˅ʽ˗˄ ˍʹˌ ʶʽˊʺ˄ʹˌ ˁʰʽ ˍʹˌ ʰ˂˂ʹ˂ʶʴʴˏʹˌΣ ˍʹˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ 
ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˁʰʽ ˍʹˌ ʰˉʰˋ˔ˇ˂ʹˋʽ˃ˈˍʹˍʰˌ ˃ʷˋ˖ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏΣ 
 

нύ {I!w9Σ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ʵʽˉ˂ʺˌ ˋˍʰʵʽˇʵˊˇ˃ʾʰˌ ˍ˖˄ ʰʻ˂ʹˍ˗˄Σ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˖ˌ ʶˊʴʰ˂ʶʾˇ ʴʽʰ 
ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˉˊˇˋˈ˄ˍ˖˄ ˁʰʽ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ʰˉʰˋ˔ˇ˂ʹˋʽ˃ˈˍʹˍʰˌ ˃ʷˋ˖ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ 
 

оύ I9![¢I¸ ¸h¦¢IΣ Σ ˉˊˇʰʴ˖ʴʺ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌΣ ˕ˎ˔ʽˁʺˌ ˁʰʽ ʴ˄˖ˋˍʽˁʺˌ ˎʴʶʾʰˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶ˒ʺʲ˖˄ ˃ʷˋ˖ 
ˁʰʽ˄ˇˍˈ˃˖˄ ˃ˇˊ˒˗˄ ʱˋˁʹˋʹˌ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ˋ˖˃ʰˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ ʰ˄ʱˉˍˎ˅ʹ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ʵʽʰʵˊʰˋˍʽˁʺˌ 
˕ʹ˒ʽʰˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌΣ ˁʰʽ˄ˇˍˈ˃ˇˎ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ˁʰʽ ʰʻ˂ʹˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˊˇˋ˖ˉʽˁʺˌ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 
ʰ˄ʱˉˍˎ˅ʹˌ ˋˍʹ˄ ʶˉˇ˔ʺ ˃ʶˍʱ ˍˇ˄ /h±L5-19 . 

 

ɲʷˊˊʹ ɰʰˋʽ˂ʽˁʺΣ ɼʰʻʹʴʺˍˊʽʰ 
ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
 

ʋˊʹ˃ʰˍˇʵˇˍˇˏ˃ʶ˄ʰ ɳˊʶˎ˄ʹˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ˋˍʹ ʊˎˋʽˁʺ ɮʴ˖ʴʺκʊˎˋʽˁʺ ɲˊʰˋˍʹˊʽˈˍʹˍʰ 
ʃʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʷˋˋʶˊʰ ˔ˊʹ˃ʰˍˇʵˇˍˇˏ˃ʶ˄ʰ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ όнлмт-ˋʺ˃ʶˊʰύΦ ¢ƻ мˇ ˉˊˈʴˊʰ˃˃ʰ ζʋˇˊʺʴʹˋʹ 
ʇˉˇˍˊˇ˒ʾʰˌ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ɲˊʱˋʹˌ мʹ ʃˊˇˁʺˊˎ˅ʹ ɳɽΦɹɲΦɳΦɼΦ ʴʽʰ ˎˉˇ˕ʺ˒ʽˇˎˌ ʵʽʵʱˁˍˇˊʶˌ-ʇˉˇ˕ʺ˒ʽˇˌ ʵʽʵʱˁˍˇˊʰˌ 
ɮ˄ʰˋˍʰˋʾʰ ɮ˄ʵˊʶʱʵˇˎη ˔ˊʹ˃ʰˍˇʵˇˍʺʻʹˁʶ ʰˉˈ ˍʹ ɱʶ˄ʽˁʺ ɱˊʰ˃˃ʰˍʶʾʰ ɴˊʶˎ˄ʰˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ όɱɱɳʆύ ˁʰʽ ˍˇ ɳ˂˂ʹ˄ʽˁˈ 
ɺʵˊˎ˃ʰ ɴˊʶˎ˄ʰˌ ˁʰʽ ɼʰʽ˄ˇˍˇ˃ʾʰˌ όɳɽɹɲɳɼύΦ ʅˍˈ˔ˇˌ ʺˍʰ˄ ʰύ ʹ ʲʶ˂ˍʾ˖ˋʹ ˋˍʱˋʶ˖˄Σ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˉˊʰˁˍʽˁ˗˄ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ʵʰˋˁʱ˂˖˄ ˋˍʹ ʵˎˋ˂ʶ˅ʾʰ ˁʰʽ ˍʹ˄ ʰ˄ʰˉˍˎ˅ʽʰˁʺ ʵʽʰˍʰˊʰ˔ʺ ˍˇˎ ˁʽ˄ʹˍʽˁˇˏ ˋˎ˄ˍˇ˄ʽˋ˃ˇˏ ˁʰʽ ʲύ ʹ ʲʶ˂ˍʾ˖ˋʹ 
ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ-ˎʴʶʾʰˌ ˁʰʽ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄Σ ʴ˄˖ˋˍʽˁ˗˄ ˁʰʽ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄κ-ˍ́ ʽ˗˄Σ ˃ʷˋ˖ ˁʽ˄ʹˍʽˁˇˏ 
ʵʽʰʻʶ˃ʰˍʽˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ʶˁˉʰʾʵʶˎˋʹˌΦ ʆˇ нˇ ˉˊˈʴˊʰ˃˃ʰ ζɮ˄ʱˉˍˎ˅ʹΣ ʷ˂ʶʴ˔ˇˌ ˁʰʽ ʶ˒ʰˊ˃ˇʴʺ ʶˊʴʰ˂ʶʾ˖˄ ˋˎˋˍʹ˃ʰˍʽˁʺˌ 
ˉʰˊʰˍʺˊʹˋʹˌκʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌη ʶʾ˔ʶ ˋˍˈ˔ˇ ʰύ ˄ʰ 
ʶ˂ʶʴ˔ʻʶʾ ʹ ʰ˅ʽˇˉʽˋˍʾʰ ˁʰʽ ʹ ʶʴˁˎˊˈˍʹˍʰ ʶ˄ˈˌ ˉˊ˖ˍˇˁˈ˂˂ˇˎκˊˇˎ˃ˉˊʾˁʰˌ ʶˍʶˊˇ-ˉʰˊʰˍʺˊʹˋʹˌ ˁʰʽ ʲύ ˄ʰ ʰˉˇˋʰ˒ʹ˄ʽˋˍˇˏ˄ ˍʰ 
ˁˊʽˍʺˊʽʰ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ʹ ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ʹ ʰ˅ʽˇˉʽˋˍʾʰ ˍˇˎ ˉˊ˖ˍˇˁˈ˂˂ˇˎΣ ˉˇˎ ʰ˒ˇˊʱ ˋˍˇ ʴʶ˄ʽˁˈ ˉ˂ʰʾˋʽˇ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 
ʃΦɲΦ мрнκнлмоΣ ˋˍʹ ʊˎˋʽˁʺ ɮʴ˖ʴʺΦ ɶ ʷˊʶˎ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍˇˎ ɳˉʽ˔ʶʽˊʹˋʽʰˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ζɮ˄ʱˉˍˎ˅ʹ 
ɮ˄ʻˊ˗ˉʽ˄ˇˎ ɲˎ˄ʰ˃ʽˁˇˏΣ ɳˁˉʰʾʵʶˎˋʹ ˁʰʽ ɲʽʰ ʲʾˇˎ ɾʱʻʹˋʹη нлмп-нлнлΣ ˋˍˇ˄ ʱ˅ˇ˄ʰ ζʇˉˇˋˍʺˊʽ˅ʹ ʶˊʶˎ˄ʹˍ˗˄ ˃ʶ ʷ˃˒ʰˋʹ 
ˋˍˇˎˌ ˄ʷˇˎˌ ʶˊʶˎ˄ʹˍʷˌηΣ ˁʰʽ ˋˎʴ˔ˊʹ˃ʰˍˇʵˇˍʺʻʹˁʶ ʰˉˈ ˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ όɳˎˊ˖ˉʰʿˁˈ ɼˇʽ˄ˇˍʽˁˈ ʆʰ˃ʶʾˇύ ˁʰʽ ʰˉˈ 
ʶʻ˄ʽˁˇˏˌ ˉˈˊˇˎˌΦ ʆˇ 3  ̌ˉˊˈʴˊʰ˃˃ʰ ζ9ȄŜǊŎƛǎŜ ŦƻǊ ŘƛŀōŜǘŜǎΥ ōŜƴŜŦƛŎƛŀƭ ŜŦŦŜŎǘ ƻŦ ƴŜǿ ŜŘǳŎŀǘƛƻƴŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ŀŎǘƛǾƛǘȅ 
ǇǊƻƎǊŀƳǎη ό.9-NEW) ˎ ˂ˇˉˇʽʶʾˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ Erasmus+ Sport Collaborative partnerships ˁʰʽ ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʰˉˈ ˍʹ˄ 
ɳˎˊ˖ˉʰʿˁʺ ɳˉʽˍˊˇˉʺ. ʅˍˈ˔ˇˌ ʶʾ˄ʰʽ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌΣ ʹ ʶ˒ʰˊ˃ˇʴʺ ˁʰʽ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ʰύ ˍʹˌ ʱˋˁʹˋʹˌ ʶ˄ʹ˂ʾˁ˖˄Σ ˃ʶ 
ˋʰˁ˔ʰˊ˗ʵʹ ʵʽʰʲʺˍʹ ˍˏˉˇˎ ɹɹΣ ˋʶ ʵʶʾˁˍʶˌ ˎʴʶʾʰˌ ˁʰʽ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍˇˎˌΣ ʲύ ʶ˄ˈˌ ʶˉʽ˃ˇˊ˒˖ˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˋˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˋˎ˄ʶˁˉʰʾʵʶˎˋʹΣ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˉʰʽʵʽ˗˄Σ ˃ʶ ˁʰʽ 
˔˖ˊʾˌ ˋʰˁ˔ʰˊ˗ʵʹ ʵʽʰʲʺˍʹ ˍˏˉˇˎ ɹΦ ʆˇ пˇ ˉˊˈʴˊʰ˃˃ʰ ζCǳǘǳǊŜ ˂ŜŀŘŜǊǎ {ǳƳƳŜǊ {ŜǊƛŜǎ ¢ƘǊŀŎŜ нлннη ʶʾ˔ʶ ˍʹ ˔ˇˊʹʴʾʰ ˍˇˎ 
ɹʵˊˏ˃ʰˍˇˌ ɹ˖ʱ˄˄ʹ ʅΦ ɽʱˍˋʹΦ ʅ˔ʶʵʽʱˋˍʹˁʶ ˁʰʽ ˎ˂ˇˉˇʽʺʻʹˁʶ ʷ˄ʰ ʻʶˊʽ˄ˈ ˋ˔ˇ˂ʶʾˇΣ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˍˇˎ ![.! DǊŀŘǳŀǘŜ .ǳǎƛƴŜǎǎ 
{ŎƘƻƻƭ ˁʰʽ ˍˇˎ ʆɳʊɮɮ ˍˇˎ ɲʃɸΦ ʅˍˈ˔ˇˌ ʺˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʵʶ˅ʽˇˍʺˍ˖˄ ʹʴʶˋʾʰˌ ˁʰʽ ʰˎˍˈ-ʹʴʶˋʾʰˌ ˋʶ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ 
ˋˎ˄ʵʷˇ˄ˍʰˌ ʻʶ˖ˊʹˍʽˁʷˌ ˃ʶ ˁʽ˄ʹˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌ ˁʰʽ ˋˍˈ˔ˇˎˌ ˍ˖˄ ˄ʷ˖˄ ʃʅ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ όɹɳʃΣ нлнмύΦ 
 

ɾˉʷ˂˂ʹˌ ɱʽ˗ˊʴˇˌ, ɾʹ˔ʰ˄ʽˁˈˌ ɴˊʶˎ˄ʰˌ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹˌ 
.ƛƻƳŜŎƘŀƴƛŎŀƭ {ƻƭǳǘƛƻƴǎΣ ɼʰˊʵʾˍˋʰ 
 

ʅˎ˃ˉˊʱ˅ʶʽˌ ʶˉʽ˔ʶʽˊʺˋʶ˖˄ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˇˊʴʰ˄ʽˋ˃˗˄ 
ɸʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ˍʷˋˋʶˊʰ  ʶˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰ ˉˇˎ ˎ˂ˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ɳˊʶˎ˄˗ ɲʹ˃ʽˇˎˊʴ˗ ɼʰʽ˄ˇˍˇ˃˗ όʷˊʴʰ 
ʆнɳɲɼ-ллтрф ά/t²ŀǘŎƘŜǊέΣ ʆнɳɲɼ-лммло ά¦tǊŜǾŜƴǘέΣ ʆнɳɲɼ-лотлу ά{ǘǊƻƪŜwŜƘŀōέ ˁʰʽ ʆнɳɲɼ-ллтру ζ[ŀƳŜƴŜǎǎέύΦ ʆˇ ˉˊ˗ˍˇ 
ʷˊʴˇ ˃ʶ ˍʾˍ˂ˇ ζ/t²ŀǘŎƘŜǊέ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ ʷ˅ˎˉ˄ʹˌ ˒ˇˊʶˍʺˌ ˋˎˋˁʶˎʺˌ ˋˍˇ ˔ʷˊʽ ˉʰʽʵʽ˗˄ ˃ʶ ʶʴˁʶ˒ʰ˂ʽˁʺ 
ˉʰˊʱ˂ˎˋʹ ʹ ˇˉˇʾʰ ʻʰ ʰ˅ʽˇ˂ˇʴʶʾ ˍʹ˄ ʲʱʵʽˋʹ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ˍʶ˔˄ʽˁʷˌ ˃ʹ˔ʰ˄ʽˁʺˌ ˃ʱʻʹˋʹˌ ʵʾ˄ˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʺ ˉ˂ʹˊˇ˒ˈˊʹˋʹ 
ˉˊˇˌ ˍˇ ˁ˂ʽ˄ʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˁʰʽ ˍˇˎˌ ʴˇ˄ʶʾˌ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʺ ʲʱˋʹΦ ʆˇ ʵʶˏˍʶˊˇ ʷˊʴˇ ˃ʶ ˍʾˍ˂ˇ ά¦tǊŜǾŜƴǘέ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ 
ʵʹ˃ʽˇˎˊʴʾʰ ʷ˅ˎˉ˄ʹˌ ˋˎˋˁʶˎʺˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˇˊʻ˖ˍʽˁ˗˄ ˉʶ˂˃ʱˍ˖˄ ʰˉˇ˒ˈˊˍʽˋʹˌ ˋʶ ʵʽʰʲʹˍʽˁˇˏˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ  
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ & ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-11 ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ʅˍˊˇʴʴˎ˂ʷˌ ʆˊʱˉʶʸʶˌ 
 

7 

 
 

ˍʹ˄ ˍˇˉʽˁʺ ˒ˈˊˍʽˋʹ ˁʰˍʱ ˍʹ˄ ʲʱʵʽˋʹ ˍˇˎ ʰˋʻʶ˄ʺ ˁʰʽ ˉˊˇʲ˂ʷˉˇ˄ˍʰˌ ˍʹ˄ ʲʷ˂ˍʽˋˍʹ ʴʶ˖˃ʶˍˊʾʰ ˍˇˎ ˇˊʻ˖ˍʽˁˇˏ ˃ʶ ˍʶ˔˄ʽˁʷˌ 
˃ʹ˔ʰ˄ʽˁʺˌ ˃ʱʻʹˋʹˌΦ ʆˇ ˍˊʾˍˇ ʷˊʴˇ ˃ʶ ˍʾˍ˂ˇ ζ{ǘǊƻƪŜwŜƘŀōέ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ˊˇ˃ˉˇˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ 
ʱˋˁʹˋʹˌ ˁʰʽ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄ ˍˇ ˇˉˇʾˇ ʻʰ ʶʾ˄ʰʽ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹˌ ʶˉʽʲʱˊˎ˄ˋʹˌ ˁʰʽ ˋˍˇ˔ˇʻʷˍʹˋʹˌ όǎŜǊƛƻǳǎ 
ƎŀƳŜǎύ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ ¢ƻ ˍʷˍʰˊˍˇ ʷˊʴˇ ˃ʶ ˍʾˍ˂ˇ ζ[ŀƳŜƴŜǎǎέ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ʷʴˁʰʽˊʹ ʵʽʱʴ˄˖ˋʹ 
ˍʹˌ ˔˖˂ˈˍʹˍʰˌ ˍʹˌ ʲʱʵʽˋʹˌ ˍ˖˄ ʸ˗˖˄Φ ʅʶ ˈ˂ʰ ˍʰ ˉʰˊʰˉʱ˄˖ ʷˊʴʰ ʻʰ ˉʰˊˇˎˋʽʰˋʻʶʾ ʹ ˋʹ˃ʰˋʾʰ ˍʹˌ ʶ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʺˌ ˁʰʽ 
ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʶ˒ʰˊ˃ˇʴ˗˄ ˍʹˌ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˄ ʷ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄Φ 
 

ɮʴʴʶ˂ˇˏˋʹˌ ɿʽˁˈ˂ʰˇˌΣ ɼʰʻʹʴʹˍʺˌ 
ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
 

ʅˎʴ˔ˊʹ˃ʰˍˇʵˇˍˇˏ˃ʶ˄ʹ ɴˊʶˎ˄ʰ ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮˊʽˋˍʶʾʰˌ 
ɸʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ʵˏˇ ʶˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰ ˉˇˎ ˎ˂ˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ɳˉʽ˔ʶʽˊʹˋʽʰˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ζɮ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰ ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ɼʰʽ˄ˇˍˇ˃ʾʰ нлмп-нлнлη ς ʇˉˇˋˍʺˊʽ˅ʹ ˍʹˌ ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮˊʽˋˍʶʾʰˌΦ ʆˇ ˉˊ˗ˍˇ 
ʷˊʴˇ ˃ʶ ˍʾˍ˂ˇ ζɾʶ˂ʷˍʹ ˍ˖˄ ˋˎˋ˔ʶˍʾˋʶ˖˄ ˄ʶˎˊˇʰˉʶʽˁˇ˄ʽˋˍʽˁ˗˄Σ ˄ʶˎˊˇ˒ˎˋʽˇ˂ˇʴʽˁ˗˄ ˁʰʽ ʶ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁ˗˄ ʲʽˇʵʶʽˁˍ˗˄ ˋˍʹ˄ 
ʰ̄ ˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʰʴʴʶʽʰˁˇˏ ʶʴˁʶ˒ʰ˂ʽˁˇˏ ʶˉʶʽˋˇʵʾˇˎ όb9¦wh.Lh{¢whY9ύη ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇΥ ʰύ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˃ʽʰˌ 
ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ όƛƴǘŜƎǊŀǘŜŘύ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ ˍʹˌ ʵˇ˃ʺˌ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰˌ  ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍˇˎ ˁʽ˄ʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ 
ό˄ʶˎˊʽˁˇˏ ϧ ˃ˎˇˋˁʶ˂ʶˍʽˁˇˏύ ˁʰˍʱ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ʰˍˈ˃˖˄ ˃ʶ ʰʴʴʶʽʰˁˈ ʶʴˁʶ˒ʰ˂ʽˁˈ ʶˉʶʽˋˈʵʽˇΣ ʹ ˇˉˇʾʰ ʻʰ ˋˎ˄ʵˎʱʸʶʽ 
ˋˏʴ˔ˊˇ˄ʶˌ ˄ʶˎˊˇʰˉʶʽˁˇ˄ʽˋˍʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌΣ ˄ʶˎˊˇ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ˁʰʽ ʶ˃ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌΣ ˁʰʽ ʲύ ˍʹ 
ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˉʰˊʶ˃ʲʱˋʶ˖˄ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʷˋ˖ ʱˋˁʹˋʹˌ ˁʰʽ ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ʰˍˈ˃˖˄ 
˃ʶ ɮɳɳ ˋˍʹ˄ ˎˉˇ˅ʶʾʰ ˁʰʽ ˔ˊˈ˄ʽʰ ˒ʱˋʹΦ ʆˇ ʵʶˏˍʶˊˇ ˃ʶ ˍʾˍ˂ˇ ζζɾʶ˂ʷˍʹΣ ʅ˔ʶʵʽʰˋ˃ˈˌΣ ɮ˄ʱˉˍˎ˅ʹ ˁʰʽ ʇ˂ˇˉˇʾʹˋʹ ʶ˄ˈˌ ʁ˂ʽˋˍʽˁˇˏ 
ʅˎˋˍʺ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ɮ˄ʰʲʱʻ˃ʽˋʹ ˍʹˌ ʃˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˁʰʽ ˍʹˌ ɲˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍ˖˄ ɮˍˈ˃˖˄ ˍʹˌ ʆˊʾˍʹˌ ɶ˂ʽˁʾʰˌ όɮʅʃƛɲɮύη ʷ˔ʶʽ 
˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ˉˊ˖ˍˇˉˇˊʽʰˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˁʰʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ˉˍ˗ˋʶ˖˄ ˍ˖˄ ʰˍˈ˃˖˄ ˍʹˌ 
ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌ ˃ʶ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˍˇˎ ʵʽʰʵʽˁˍˏˇˎ ˍ˖˄ ˉˊʰʴ˃ʱˍ˖˄Σ ˍʹˌ ˁʽ˄ʹˋʽˇ˂ˇʴʾʰˌΣ ˍʹˌ ˃ʽˁˊˇ-˄ʰ˄ˇ 
ʹ˂ʶˁˍˊˇ˄ʽˁʺˌ ˁʰʽ ˍʹˌ ˊˇ˃ˉˇˍʽˁʺˌΦ ɳʽʵʽˁˈˍʶˊˇʽ ˋˍˈ˔ˇʽ ʶʾ˄ʰʽ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ˁʽ˄ʹˋʽˇ˂ˇʴʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˉˇˎ 
ˉˊˇʲ˂ʷˉˇˎ˄ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ˉˍ˗ˋʹˌΣ ˁʰʽ ʹ ˍʶˁ˃ʹˊʾ˖ˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˋ˖˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˁʰʽ 
ʶˉʰ˄ʶˁˉʰʾʵʶˎˋʹˌ ʽˋˇˊˊˇˉʾʰˌ ˋˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˍ˖˄ ˉˍ˗ˋʶ˖˄ ˋˍʹ˄ ˍˊʾˍʹ ʹ˂ʽˁʾʰΦ 
 

ɼʰ˃ˉʱˌ ɮ˄ˍ˗˄ʽˇˌΣ ɼʰʻʹʴʹˍʺˌ 
ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
 

ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ ʶˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰ ˃ʶ ˍʹ˄ ʽʵʽˈˍʹˍʰ ˍˇˎ ζɳʽʵʽˁˇˏη 
ɶ ʶʽˋʺʴʹˋʹ ʶˋˍʽʱʸʶʽ ˋˍˇ˄ ˍˊˈˉˇ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ ʶˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰ ʶˁˍˈˌ ʵʽʰʵʽˁʰˋʾʰˌ ˎˉˇʲˇ˂ʺˌ ˉˊˈˍʰˋʹˌ ˁʰʽ ˃ʶ ˃ˈ˄ˇ 
ʵʶʵˇ˃ʷ˄ˇ ˍʹ˄ ʶ˅ʶʽʵʾˁʶˎˋʹ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎˌ ˍˇ˃ʶʾˌΦ ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉˊˇˋʷʴʴʽˋʹ ˉˊˇːˉˇʻʷˍʶʽ ˃ʶʴʱ˂ʹ ʶ˃ˉʶʽˊʾʰ ˍˇˎ 
ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎ ˋʶ ʷ˄ʰ ˍˇ˃ʷʰΣ ʹ ˇˉˇʾʰ ˍʶˁ˃ʹˊʽ˗˄ʶˍʰʽ ˃ʶ ʵʹ˃ˇˋʽʶˏˋʶʽˌΣ ˋˎ˃˃ʶˍˇ˔ʷˌ ˋʶ ʶˊʶˎ˄ʹˍʽˁʷˌ ˇ˃ʱʵʶˌ ʶˊʴʰˋʾʰˌΣ 
ʶ˃˒ʱ˄ʽˋʹ ˋʶ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˎ˕ʹ˂ʺ ʰˉˇʵˇ˔ʺ ˁʰʽ ʰ˄ʰʴ˄˖ˋʽ˃ˈˍʹˍʰ ˁʰʽ ˋˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˍ˖˄ ˉʶˊʽˉˍ˗ˋʶ˖˄ ˇʽ 
ʶʽʵʺ˃ˇ˄ʶˌ ʵʶ˄ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ ʰ˄ʰʸʹˍʺˋˇˎ˄ ˃ˈ˄ˇʽ ˍˇˎˌ ʷˊʴʰΦ ʍˋˍˈˋˇ ˉ˂ʰˍ˒ˈˊ˃ʶˌ ˈˉ˖ˌ ʹ 
https://www.efsa.europa.eu/en/engage/research-ǇƭŀǘŦƻǊƳ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʶˌ ˁʰʽ ʴʽʰ ˍʹ˄ ʷ˄ˍʰ˅ʹ ˋʶ ʶˊʶˎ˄ʹˍʽˁʷˌ ˇ˃ʱʵʶˌ ʴʽʰ 
ʰ˄ʰʸʺˍʹˋʹ ˋˎ˄ʰ˒˗˄ ʷˊʴ˖˄Φ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈ ʻʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ʵˎˇ ʶ˃ʲ˂ʹ˃ʰˍʽˁʱ ʷˊʴʰ ˋˍʰ ˇˉˇʾʰ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˃ʰˌ 
ʵʽʰˋ˒ʰ˂ʾˋˍʹˁʶ ˃ʶ ˍʹ˄ ʽʵʽˈˍʹˍʰ ˍˇˎ ʶʽʵʽˁˇˏΥ ˍˇ ζ{ƳŀǊǘ ŎƘƛƭŘƘƻƻŘ hōŜǎƛǘȅ /!wƛƴƎ ǎƻƭǳǘƛƻƴ ǳǎƛƴƎ LƻT potential ς OCARIoT-
IhwL½hb нлнлη ˍˇ ˇˉˇʾˇ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˁʰʽ ˍˇΥ άLƴǘŜǊƴŀǘƛƻƴŀƭ {ǘǳŘȅ ƻŦ нп-Hour Movement Behaviours in the Early Years: 
¢ƘŜ {¦bwL{9 tƛƭƻǘ {ǘǳŘȅέΣ ˋˍˇ ˇˉˇʾˇ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˃ʰˌ ˃ˈ˂ʽˌ ʶʴˁˊʾʻʹˁʶΦ ɸʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍˇ ˉˊ˗ˍˇ 
ʷˊʴˇ ˁʰʽ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ʰˉˈ ˍˇ ʵʶˏˍʶˊˇΦ 
 

  



31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Round Tables 
 

8 
 

 
 

RESEARCH & INNOVATION IN PHYSICAL EDUCATION, SPORTS AND HEALTH 
 

Chairman: Aggelousis Nikolaos, Professor 
Department of Physical Education and Sport Science, Democritus University of Thrace 
dkyri@iit.demokritos.gr 
 

Speakers 
 

Paraskevi Malliou, Professor 
Department of Physical Education and Sport Science, Democritus University of Thrace 
 

ɳrasmus+: innovative approaches to health and exercise 
The SPESS laboratory has already implemented ten (10) ɳRASMUS+ projects and is currently involved in three (3) new 
projects: 
 

1) GPS, aiming to promote the European values of peace and solidarity, environmental sustainability as well as the 
education and employability through sport, 
 

2) SHARE, promoting dual careers of athletes, using mobility as a tool for improving qualifications and promoting 
employability through sport and 
 

3) HEALTHY YOUTH, promoting physical, mental and cognitive health among adolescents through innovative forms 
of practicing sport and physical activity, developing an educational interactive digital platform, an innovative 
methodology and a sport program for personal and educational development in the after COVID-19 era. 

 

Vasiliki Derri, Professor 
Department of Physical Education and Sport Science, Democritus University of Thrace 
 

Funded Research Programmes in Physical Education/Physical Activity 
Four funded research programmes (2017-present) are presented. ¢ƘŜ мǎǘ ǇǊƻƎǊŀƳƳŜ άDǊŀƴǘƛƴƎ ƻŦ ŀ {ŎƘƻƭŀǊǎƘƛǇ ǿƛǘƘƛƴ ǘƘŜ 
framework of the 1st H.F.R.I. Call for PhD candidates ς tƘ5 ŎŀƴŘƛŘŀǘŜ !ƴŀǎǘŀǎƛŀ !ƴŘǊŜŀŘƻǳέ ǿŀǎ ŦǳƴŘŜŘ ōȅ ǘƘŜ DŜƴŜǊŀƭ 
Secretariat for Research and Technology (GSRT) and the Hellenic Foundation for Research and Innovation (H.F.R.I.). The aim 
was a) to improve attitudes, knowledge and practices of Physical Education teachers and generalist teachers in dyslexia and 
developmental motor coordination disorder, and b) to enhance health-related quality of life, and motor, cognitive and social 
ǎƪƛƭƭǎ ƻŦ ǎǘǳŘŜƴǘǎ ǘƘǊƻǳƎƘ ŀ ƳƻǘƻǊ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ƳƻŘŜƭ ƻŦ ŜŘǳŎŀǘƛƻƴΦ ¢ƘŜ нƴŘ ǇǊƻƎǊŀƳƳŜ ά5ŜǾŜƭƻǇƳŜƴǘΣ 9Ǿŀƭǳŀǘƛƻƴ ŀƴŘ 
LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ¢ƻƻƭǎ ŦƻǊ ǘƘŜ {ȅǎǘŜƳŀǘƛŎ hōǎŜǊǾŀǘƛƻƴκ!ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ tƘȅǎƛŎŀƭ 9ŘǳŎŀǘƻǊǎΩ LƴǎǘǊǳŎǘƛƻƴŀƭ 9ŦŦŜŎǘƛǾŜƴŜǎǎέ 
aimed a) to assess the reliability and validity of a hetero-observation protocol/rubric, and b) to clarify the criteria and assess 
the validity and reliability of the general evaluation framework protocol of the PD 152/2013, in Physical Education. The 
research was implemented through the Operational Programme for Human Resources Development, Education and Lifelong 
Learning 2014-нлнл ǳƴŘŜǊ ǘƘŜ ŀŎǘƛƻƴ ά{ǳǇǇƻǊǘ ƻŦ ǊŜǎŜŀǊŎƘŜǊǎ ǿƛǘƘ ŜƳǇƘŀǎƛǎ ƻƴ ȅƻǳƴƎ ǊŜǎŜŀǊŎƘŜǊǎέΣ ŀƴŘ ƛǘ ǿŀǎ Ŏƻ-financed 
by the European Union (European Social Fund) and Greek national funds. ¢ƘŜ оǊŘ ǇǊƻƎǊŀƳƳŜ ά9ȄŜǊŎƛǎŜ ŦƻǊ ŘƛŀōŜǘŜǎΥ 
ōŜƴŜŦƛŎƛŀƭ ŜŦŦŜŎǘ ƻŦ ƴŜǿ ŜŘǳŎŀǘƛƻƴŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ŀŎǘƛǾƛǘȅ ǇǊƻƎǊŀƳǎέ ό.9-NEW) is implemented under the Erasmus+ Sport 
Collaborative partnerships, and funded by the European Commission. The aim is to design, implement and evaluate a) the 
impact of exercise protocols on adults with type II diabetes mellitus health indicators and quality of life, and b) the effect of 
a Physical Education teachers training programme on effective co-education, development, and quality of life of children with 
ŀƴŘ ǿƛǘƘƻǳǘ ǘȅǇŜ L ŘƛŀōŜǘŜǎ ƳŜƭƭƛǘǳǎΦ ¢ƘŜ пǘƘ ǇǊƻƎǊŀƳƳŜ άCǳǘǳǊŜ [ŜŀŘŜǊǎ {ǳƳƳŜǊ {ŜǊƛŜǎ ¢ƘǊŀŎŜ нлннέ ǿŀǎ ǎǇƻƴǎƻǊŜŘ ōȅ 
the Ioannis S. Latsis Foundation. A summer camp was designed and implemented in cooperation between ALBA Graduate 
Business School and the D.P.E.S.S. of DUTH. The aim was to develop leadership and self-leadership skills of students, linking 
the theoretical with kinetic modules and learning outcomes of the new PE Curricula (IEP, 2021). 
 

George Bellis, Research and Development Engineer 
Biomechanical Solutions, Karditsa 
 

Collaborations between companies and research institutes 
Four research projects implemented within the framework of Research-Innovate will be presented (projects T2EDK-00759 
ά/t²ŀǘŎƘŜǊέΣ ¢н95Y-лммло ά¦tǊŜǾŜƴǘέΣ ¢н95Y-лотлу ά{ǘǊƻƪŜwŜƘŀōέ ŀƴŘ ¢н95Y-ллтру ά[ŀƳŜƴŜǎǎέύΦ The first project 
ŜƴǘƛǘƭŜŘ ά/t²ŀǘŎƘŜǊέ ŀƛƳǎ ǘƻ create a smart hand wearable device for children with cerebral palsy to evaluate their walking 
using machine learning algorithms. This device will provide important metrics to the clinical staff and parents on a daily basis. 
¢ƘŜ ǎŜŎƻƴŘ ǇǊƻƧŜŎǘ ŜƴǘƛǘƭŜŘ ά¦tǊŜǾŜƴǘέ ŀƛƳǎ ǘƻ ŎǊŜŀǘŜ ŀ ǎƳŀǊǘ ŘŜǾƛŎŜ ŦƻǊ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ Ŧƻƻǘ ƻǊǘƘƻǘƛŎǎ ŦƻǊ ŘƛŀōŜǘƛŎ ǇŀǘƛŜƴǘǎ 
ǘƘŀǘ ǿƛƭƭ ŎƻƴǎƛŘŜǊ ǘƘŜ ǇǊŜǎǎǳǊŜ ƳŜŀǎǳǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ Ǝŀƛǘ ŀƴŘ ǿƛƭƭ ǇǊŜŘƛŎǘ ǘƘŜ ƻǇǘƛƳŀƭ ƎŜƻƳŜǘǊȅ ƻŦ ǘƘŜ ƻǊǘƘƻǘƛŎ ƛƴǎƻles 
using machine learning techniqueǎΦ ¢ƘŜ ǘƘƛǊŘ ǇǊƻƧŜŎǘ ŜƴǘƛǘƭŜŘ ά{ǘǊƻƪŜwŜƘŀōέ ŀƛƳǎ ǘƻ ŎǊŜŀǘŜ ŀ ǊƻōƻǘƛŎ ŀǊƳ ǎȅǎǘŜƳ ŦƻǊ ŜȄŜǊŎƛǎŜ 
and training of the upper limbs. The device will be adaptable and provide biofeedback to the patient when in a Virtual Reality  
 
 

mailto:dkyri@iit.demokritos.gr
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environment. The fourth project ŜƴǘƛǘƭŜŘ ά[ŀƳŜƴŜǎǎέ ŀƛƳǎ ŀǘ ǘƘŜ ŜŀǊƭȅ ŘƛŀƎƴƻǎƛǎ ƻŦ ƭŀƳŜƴŜǎǎ ƛƴ ǘƘŜ Ǝŀƛǘ ƻŦ ŀƴƛƳŀƭǎΦ Lƴ ŀƭƭ ǘƘŜ 
above projects, the importance of biomechanics and examples of its applications using new technologies will be presented. 
 

Nikolaos Aggelousis, Professor 
Department of Physical Education and Sport Science, Democritus University of Thrace 
 

Co-funded Research of Regional Excellence 
¢ǿƻ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘǎ ƛƳǇƭŜƳŜƴǘŜŘ ǿƛǘƘƛƴ ǘƘŜ hǇŜǊŀǘƛƻƴŀƭ tǊƻƎǊŀƳ ά/ƻƳǇŜǘƛǘƛǾŜƴŜǎǎΣ 9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ŀƴŘ LƴƴƻǾŀǘƛƻƴ 
2014-нлнлέ ς Supporting Regional Excellence will be presented. ¢ƘŜ ŦƛǊǎǘ ǇǊƻƧŜŎǘ ŜƴǘƛǘƭŜŘ ά{ǘǳŘȅ ƻŦ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴǎ ƻŦ 
ƴŜǳǊƻƛƳŀƎƛƴƎΣ ƴŜǳǊƻǇƘȅǎƛƻƭƻƎƛŎŀƭ ŀƴŘ ōƛƻƳŜŎƘŀƴƛŎŀƭ ōƛƻƳŀǊƪŜǊǎ ƛƴ ǎǘǊƻƪŜ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ όb9¦wh.Lh{¢whY9ύέ ŀƛƳǎ ǘƻΥ ŀύ 
develop an integrated methodology for the study of the structure and function of the entire motor system (neural & 
musculoskeletal) during stroke rehabilitation, which will combine modern neuroimaging applications, neurophysiological 
approaches and biomechanical assessments, and b) investigating the effect of exercise and retraining rehabilitation 
ƛƴǘŜǊǾŜƴǘƛƻƴǎ ƻƴ ǘƘŜ Ƴƻōƛƭƛǘȅ ƻŦ ǎǘǊƻƪŜ ǎǳǊǾƛǾƻǊǎ ƛƴ ǎǳōŀŎǳǘŜ ŀƴŘ ŎƘǊƻƴƛŎ ǇƘŀǎŜΦ ¢ƘŜ ǎŜŎƻƴŘ ƻƴŜΣ ŜƴǘƛǘƭŜŘ ά{ǘǳŘȅΣ 5ŜǎƛƎƴΣ 
Development and Implementation of a Holistic System for Upgrading the Quŀƭƛǘȅ ƻŦ [ƛŦŜ ŀƴŘ !ŎǘƛǾƛǘȅ ƻŦ {ŜƴƛƻǊǎ ό!{tL5!ύέ 
aims to develop an innovative system for the prevention and treatment of falls of the elderly using the technologies of the 
internet of things, kinesiology, micro-nano electronics and robotics. More specific goals are to create kinesiological models 
of motor behavior that predict the risk of falling, and to demonstrate the effectiveness of physical exercise and balance 
training interventions in preventing falls in the elderly. 
 

Antonios Kambas, Professor 
Department of Physical Education and Sport Science, Democritus University of Thrace 
 

Expertise dependent projects collaborations 
ʆhe presentation focuses on an optional participation approach in research projects, outside of the proposal process and only 
given the expertise in specific topics. This approach presupposes a great deal of experience of the interested party in a topic, 
which is documented by publications, participation in research working groups, appearing in databases with high acceptance 
and readability, and in most cases, experts do not need to search for projects themselves. However, platforms such as 
https://www.efsa.europa.eu/en/engage/research-platform are also available for joining research groups to search for 
related projects. In this context, two emblematic projects will be presented in which our participation was ensured based on 
ŜȄǇŜǊǘƛǎŜΥ ǘƘŜ ά{ƳŀǊǘ ŎƘƛƭŘƘƻƻŘ Obesity CARing solution using IoT potential ς OCARIoT-IhwL½hb нлнлέ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ 
ŎƻƳǇƭŜǘŜŘ ŀƴŘ ǘƘŜ άLƴǘŜǊƴŀǘƛƻƴŀƭ {ǘǳŘȅ ƻŦ нп-IƻǳǊ aƻǾŜƳŜƴǘ .ŜƘŀǾƛƻǊǎ ƛƴ ǘƘŜ 9ŀǊƭȅ ¸ŜŀǊǎΥ ¢ƘŜ {¦bwL{9 tƛƭƻǘ {ǘǳŘȅέΣ ƛƴ 
which our participation has just been approved. Results from the first project and the methodology from the second, will be 
presented. 
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ʆɳʋɿɶʆɶ ɿʁɶɾʁʅʇɿɶ ɼɮɹ ɳʊɮʄɾʁɱɳʅ ʆɶʅ ʆɳʋɿʁɽʁɱɹɮʅ ʅʆɶɿ ʇɱɳɹɮ ɼɮɹ ʆɶɿ ɮʅɼɶʅɶ 
 

ʃˊˇʶʵˊʶʾˇΥ ɼˎˊʽʰʸʱ˄ˇˌ ɲʹ˃ʺˍˊʹˌΣ ɼˏˊʽˇˌ ɳˊʶˎ˄ʹˍʺˌ όɳˊʶˎ˄ʹˍʺˌ ɰΩύ 
ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅηΣ ɹ˄ˋˍʽˍˇˏˍˇ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʾ˖˄ 
dkyri@iit.demokritos.gr 
 

ʁ˃ʽ˂ʹˍʷˌ 
 

ɼˊʽʻʰˊʱ ɮ˄ʰˋˍʰˋʾʰ, ʅˎ˄ʶˊʴʰʸˈ˃ʶ˄ʹ ɳˊʶˎ˄ʺˍˊʽʰ 

ɳʻ˄ʽˁˈ ϧ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
 

ɶ ʆʶ˔˄ʹˍʺ ɿˇʹ˃ˇˋˏ˄ʹ ˋˍʹ˄ ʇʴʶʾʰΥ ʶ˒ʰˊ˃ˇʴʷˌ ˁʰʽ ˉˊˇˁ˂ʺˋʶʽˌ 
ʁʽ ˕ʹ˒ʽʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ʹ ˍʶ˔˄ʹˍʺ ˄ˇʹ˃ˇˋˏ˄ʹ ό!Lύ ˃ʶˍʰ˃ˇˊ˒˗˄ˇˎ˄ ˍʹ˄ ʽʰˍˊʽˁʺΣ ˍʹ˄ ʽʰˍˊʽˁʺ ʷˊʶˎ˄ʰΣ ˍʹ ʵʹ˃ˈˋʽʰ ˎʴʶʾʰ 
ˁʰʽ ʱ˂˂ˇˎˌ ˋˎ˄ʰ˒ʶʾˌ ˍˇ˃ʶʾˌΦ ɶ ˔ˊʺˋʹ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˍʶ˔˄ʹˍʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˎˉˈˋ˔ʶˍʰʽ ˉˇ˂˂ʱ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ 
ʲʶ˂ˍʽ˗ˋʶʽ ˍʹ˄ ˉʰˊˇ˔ʺ ˎʴʶʽˇ˄ˇ˃ʽˁʺˌ ˉʶˊʾʻʰ˂˕ʹˌΣ ˈˉ˖ˌ ʹ ˉˊˈ˂ʹ˕ʹΣ ʹ ʵʽʱʴ˄˖ˋʹ ˁʰʽ ʹ ʻʶˊʰˉʶʾʰ ʰˋʻʶ˄ʶʽ˗˄Φ ʍˋˍˈˋˇΣ ʹ ˔ˊʺˋʹ 
ˍʹˌ ˍʶ˔˄ʹˍʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ʶʴʶʾˊʶʽ ʹʻʽˁʷˌΣ ˄ˇ˃ʽˁʷˌΣ ˁʰʽ ˁˇʽ˄˖˄ʽˁʷˌ ʰ˄ʹˋˎ˔ʾʶˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍˇˏ˄ 
ʶˉʰˊˁ˗ˌΦ 
 

ɿˇˏˋʽʰˌ ɮ˂ʷ˅ʰ˄ʵˊˇˌ, ʅˎ˄ʶˊʴʱˍʹˌ ɴˊʶˎ˄ʰˌ 

ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅηΣ ɹ˄ˋˍʽˍˇˏˍˇ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʾ˖˄ 
 

ɳˉˈ˃ʶ˄ˇˌ ˉˊ˖ˍʰʻ˂ʹˍʺˌΣ ʹ ʆʶ˔˄ʹˍʺ ɿˇʹ˃ˇˋˏ˄ʹ 
ɮˉˈ ˍʹ˄ ˉˊˇˋ˖ˉˇˉˇʽʹ˃ʷ˄ʹ ˉˊˇˉˈ˄ʹˋʹ ˁʰʽ ʵʾʰʽˍʰΣ ˋˍˇ ǎŎƻǳǘƛƴƎΣ ˋˍʹ˄ ʰˉˈʵˇˋʹ ˉʰʽˁˍ˗˄ ˁʰʽ ˇ˃ʱʵ˖˄Σ ˋʶ ˉˊˇʲ˂ʷ˕ʶʽˌ 
ʰʴ˗˄˖˄ ˁʰʽ ˍˇ ˋˍˇʾ˔ʹ˃ʰΣ ʹ ʆʶ˔˄ʹˍʺ ɿˇʹ˃ˇˋˏ˄ʹ ˁʰʽ ˍʰ ɾʶʴʱ˂ʰ ɲʶʵˇ˃ʷ˄ʰ ʷˊ˔ˇ˄ˍʰʽ ˄ʰ ʰ˂˂ʱ˅ˇˎ˄ ˍˇˎˌ ˁʰ˄ˈ˄ʶˌ ˍˇˎ 
ˉʰʽ˔˄ʽʵʽˇˏΦ ɶ ˉʰˊˇˏˋʰ ˇ˃ʽ˂ʾʰ ʶˋˍʽʱʸʶʽ ˋˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʷˍˇʽ˖˄ ϥʰˎˍˈ˄ˇ˃˖˄ ʶˎ˒ˎ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄Σ ˍʰ ˄ˇ˃ʽˁʱ ˍˇˎˌ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ ˁʰʽ ˍˇ˄ ʹʻʽˁˇ-ˁˇʽ˄˖˄ʽˁˈ ˍˇˎˌ ʰ˄ˍʾˁˍˎˉˇ ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ʰˍˈ˃ˇˎΣ ˈˋˇ ˁʰʽ ˁˇʽ˄ˈˍʹˍʰˌ ʺ ˁˇʽ˄˖˄ʾʰˌ 
ʶˎˊˏˍʶˊʰΦ 
 

ɼˎˊʽʰʸʱ˄ˇˌ ɲʹ˃ʺˍˊʹˌ, ɼˏˊʽˇˌ ɳˊʶˎ˄ʹˍʺˌ όɳˊʶˎ˄ʹˍʺˌ ɰΩύ 
ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅηΣ ɹ˄ˋˍʽˍˇˏˍˇ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʾ˖˄ 
 

ʃˊˇˋˍʰˍʶˏˇ˄ˍʰˌ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ʱ˂˂ʶˌ ʶˉʽˁʾ˄ʵˎ˄ʶˌ ʰˉˇˋˍˇ˂ʷˌ 
I ˉʰˊʷ˃ʲʰˋʹ ˉˊʰʴ˃ʰˍʶˏʶˍʰʽ ˉˇʽˇ ʶʾ˄ʰʽ ˍˇ ʵʽʰˁˏʲʶˎ˃ʰΣ ʰ˄ʰʵˎˈ˃ʶ˄ʶˌ ʰˉʶʽ˂ʷˌ ʰ˂˂ʱ ˁʰʽ ʶˎˁʰʽˊʾʶˌ ˉˇˎ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˋˍˇ 
ˉˊˇˌ ˍˇ ˉʰˊˈ˄ ʰˊˁʶˍʱ ʰˁʰ˄ˈ˄ʽˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʵʽʶʾˋʵˎˋʹˌ ˄ʷ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ʶʽʵʽˁʱ ˋˍˇ ˔˗ˊˇ ˍʹˌ ˎʴʶʾʰˌΦ 
 
 
ʅʹ˃ʶʾ˖ˋʹΥ ɶ ˋˍˊˇʴʴˎ˂ʺ ˍˊʱˉʶʸʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵˊʱˋʶ˖˄ ˍˇˎ ɲʽʿʵˊˎ˃ʰˍʽˁˇˏ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Υ ζɼ˂ʽ˄ʽˁʺ ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ ˍˇˎ ɲʹ˃ˇˁˊʽˍʶʾˇˎ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅη - ɹ˄ˋˍʽˍˇˏˍˇ 
ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʾ˖˄Φ 
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ARTIFICIAL INTELLIGENCE AND TECHNOLOGY APPLICATION IN HEALTH AND EXERCISE DOMIANS 
 

Chairman: Kyriazanos Dimitris, Senior Researcher ɰΩ 
National Centre for Science Research "DEMOKRITOS", Institute of Informatics and Telecommunications 
dkyri@iit.demokritos.gr 
 

Speakers 
 

Anastasia Krithara, Post-Doc Researcher 
National Kapodistrian University of Athens, School of Physical Education & Sport Science 
 

AI in healthcare: applications and challenges 
Digital technologies and Artificial Intelligence (AI) are transforming medicine, medical research, public health and other 
related fields. The use of AI technologies for health holds great promise and has already contributed to important advances 
in fields and can improve the delivery of health care, such as prevention, diagnosis and treatment of disease. The use of AI 
for health nevertheless raises ethical, legal and social concerns, that should be adequately addressed. 
 

Alexandros Nousias, Research Associate 
National Centre for Science Research "DEMOKRITOS", Institute of Informatics and Telecommunications  
 

AI: The next Champion  
From personalised training and diet, to scouting and recruiting, to player and team performance, to match predictions and 
betting, AI and Big Data analytics are pervasively entering the sports domain and changing the game. This talk discusses the 
necessary properties of such AI systems, their legal requirements and socioethical implications at the micro (individuals) and 
macro (groups and society at large) level. 
 

Dimitris Kyriazanos, Senior Researcher ɰΩ  
National Centre for Science Research "DEMOKRITOS", Institute of Informatics and Telecommunications 
 

Protecting data and other impossible missions 
The ƛƴǘŜǊǾŜƴǘƛƻƴΩǎ ǎŎƻǇŜ ƛǎ ǘƻ ǇǊŜǎŜƴǘ ǿƘŀǘ ƛǎ ŀǘ ǎǘŀƪŜΣ ŜƳŜǊƎƛƴƎ ǘƘǊŜŀǘǎ ŀƴŘ ŀƭǎƻ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƘŀǘ ŀǊŜ ŎǊŜŀǘŜŘ ƛƴ ǿƘŀǘ 
appears to be for the time being a partially unregulated environment penetrated by new technologies, in particular within 
the extended health domain. 
 
 
Note: The roundtable is implemented in the context of the scientific activities of the Inter-Institutional Postgraduate Program: 
Ϧ/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ IŜŀƭǘƘΩΩ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ tƘȅǎƛŎŀƭ 9ŘǳŎŀǘƛƻƴ ŀƴŘ Sport of the School 
of Physical Education and Sport Science of Democritus University of Thrace in collaboration with the National Center for 
Science Research "DEMOKRITOS" - The Institute of Informatics and Telecommunications (IIT).  
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ɰɹɿʆɳʁ-ɮɿɮɽʇʅɶ-ɳɿɮ ɳʄɱɮɽɳɹʁ ɱɹɮ ʆɶɿ ɮɿɮɽʇʅɶ ʆɶʅ ʆɳʋɿɹɼʁʆɮɼʆɹɼɶʅ ʅʇɾʃɳʄɹʊʁʄɮʅ ʅʆʁ 
ʃʁɲʁʅʊɮɹʄʁ ɼɮɹ ʆɶɿ ʃʄʁɰɽɳʌɶ ʆʄɮʇɾɮʆɹʅɾʍɿ 
 

ʃˊˇʶʵˊʶʾˇΥ ʃʰˉʰʵʹ˃ʹˍˊʾˇˎ ɼʰˍʶˊʾ˄ʰΣ ɳˉʾˁˇˎˊʹ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
kpapadim@phyed.duth.gr 
 

ʁ˃ʽ˂ʹˍʷˌ 
 

tŜǘŜǊ DŜǊŀǊŘ hΩ5ƻƴƻƎƘǳŜ, Full Professor 
Department of Sports Science, Reykjavik University, Iceland 
 

ɮˎˍˇ˃ʰˍˇˉˇʽʹ˃ʷ˄ʰ ˋˎˋˍʺ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˍʰˁˍʽˁʺˌ ˋˍˇ ˉˇʵˈˋ˒ʰʽˊˇ 
ʆˇ ˉˇʵˈˋ˒ʰʽˊˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁʽ˄ʺˋʶʽˌ ˍʰˁˍʽˁʺˌ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˇ˃ʶʾˌ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ 
ʶˉʾʻʶˋʹˌ ˁʰʽ ˍʹˌ ʱ˃ˎ˄ʰˌΦ ɮˎˍʷˌ ˇʽ ˉʰˊʰˍʹˊʺˋʽ˃ʶˌ ˁʽ˄ʺˋʶʽˌ ˍʰˁˍʽˁʺˌ ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ 
ʰˉˇ˒ʱˋʶʽˌ ˋˍʹ˄ ˍʰˁˍʽˁʺΣ ʰ˄ ˁʰʽ ʰˊ˔ʽˁʱ ˃ʹ ˇˊʰˍʷˌΣ ˉˇˎ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˉʰʾˁˍʶˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˂˂ʷʴˇ˄ˍʰʽ ˃ʷˋ˖ 
ˍʹˌ ˉʰˊʰˍʺˊʹˋʹˌ ˍ˖˄ ˉʰʽˁˍ˗˄ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʰ˄ʰ˂ˏˋˇˎ˃ʶ ˍʹ˄ ˍʰˁˍʽˁʺ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 
ʰʴ˗˄ʰΦ ɶ ˉʰˊʰˍʺˊʹˋʹ ˍ˖˄ ˉʰʽˁˍ˗˄ ʰˉˈ ʰ˄ʰ˂ˎˍʷˌΣ ˃ʷˋ˖ ˍʹˌ ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ˈˋ˖˄ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˋˍˇ˄ ʰʴ˗˄ʰΣ ˁʰʽ ʹ ˋˎ˂˂ˇʴʺ 
ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʰ˄ʰʴ˄˖ˊʽˋˍˇˏ˄ ʰˎˍˈ˃ʰˍʰ ˇʽ ˍʰˁˍʽˁʷˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎΦ 
όhΩ5ƻƴƻƎƘǳŜ ŀƴŘ IƻƭƳŜǎΣ нлмр ύΦ ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˇ˃ʽ˂ʾʰ ʶ˅ʶˍʱʸʶʽ ˃ʽʰ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˉ˂ʺˊ˖ˌ ʰˎˍˇ˃ʰˍˇˉˇʽʹ˃ʷ˄ʹ ʰ˄ʱ˂ˎˋʹ 
ˍʹˌ ˍʰˁˍʽˁʺˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʵʶʵˇ˃ʷ˄ʰ /ƘȅǊƻƴƘŜƎƻΦ ʆˇ ˋˏˋˍʹ˃ʰ /ƘȅǊƻƴƘŜƎƻ ˉʰˊʰˁˇ˂ˇˎʻʶʾ ˍʹ˄ ˁʾ˄ʹˋʹ ˈ˂˖˄ ˍ˖˄ ˉʰʽˁˍ˗˄ 
ˁʰʽ ˍʹˌ ˃ˉʱ˂ʰˌ ˋˍʰ нр IȊΦ ɳˉʾˋʹˌ ˁʰˍʰʴˊʱ˒ʶʽ ˍˇ˄ ˔ˊˈ˄ˇ ʷ˄ʰˊ˅ʹˌ ˍʹˌ ˁʱʻʶ ˁʰˍˇ˔ʺˌ ό˔ˊˈ˄ˇˌ ˃ʶ ˃ˉʱ˂ʰύ ʰ˂˂ʱ ˁʰʽ ˍˇˎ ˔ˊˈ˄ˇˎ 
˂ʺ˅ʹˌΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʵˏˇ ˃ʷˊʹΥ ˍʹ˄ ʰˎˍˈ˃ʰˍʹ ʰ˄ʰʴ˄˗ˊʽˋʹ ʲʰˋʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶ˒ʰˊ˃ˇʴʺ 
ʰ˂ʴˇˊʾʻ˃˖˄ ʴʽʰ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍʰˁˍʽˁ˗˄Φ ʆˇ ˉˊ˗ˍˇ ˃ʷˊˇˌ ˉʶˊʽʷ˔ʶʽ ˃ʽʰ ˋʶʽˊʱ ʵʽʰʵʽˁʰˋʽ˗˄ ʴʽʰ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˈˉˇˎ ʰύ ˇʽ 
ˉʰʾˁˍʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍʹ˄ ˃ˉʱ˂ʰΣ ʲύ ˇʽ ˉʰʾˁˍʶˌ ˄ˍˊʽ˃ˉ˂ʱˊˇˎ˄ ˍʹ˄ ˃ˉʱ˂ʰΣ ʴύ ʴʾ˄ˇ˄ˍʰʽ ˉʱˋʶˌΣ ʵύ ʹ ˁʰˍˇ˔ʺ ʰ˂˂ʱʸʶʽ 
ʰˉˈ ˃ʽʰ ˇ˃ʱʵʰ ˋˍʹ˄ ʱ˂˂ʹΣ ˁʰʽ ʶύ ˋˎ˃ʲʰʾ˄ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˍˏˉˇʽ ʶˉʰ˄ʶˁˁʾ˄ʹˋʹˌΦ ʆˇ ʵʶˏˍʶˊˇ ˃ʷˊˇˌ ˍʹˌ ˉˊˇˋʷʴʴʽˋʹˌ 
ˋˎ˄ʵˎʱʸʶʽ ˍʰ ʰˎˍˈ˃ʰˍʰ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʰ ʲʰˋʽˁʱ ˋˎ˃ʲʱ˄ˍʰκ˒ʱˋʶʽˌ ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ˁʾ˄ʹˋʹˌ ˍˇˎ ˉʰʾˁˍʹ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ 
ʰ˂ʴˇˊʽʻ˃ʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˉˇˎ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇˎˌ hΩ5ƻƴƻƎƘǳŜ ˁʰʽ IƻƭƳŜǎ όнлмрύΦ 
 

ɮˊ˃ʰˍʱˌ ɰʰˋʾ˂ʹˌ, ɳˉʽˁʶ˒ʰ˂ʺˌ ʆ˃ʺ˃ʰˍˇˌ ɮ˄ʱ˂ˎˋʹˌ 
ɮˁʰʵʹ˃ʾʰ ʃɮɳ ʁ˂ˎ˃ˉʽʰˁˈˌ 
 

ɮ˄ʱ˂ˎˋʹ ʰʴ˗˄ʰΥ ʁˊʴʱ˄˖ˋʹ ˁʰʽ ˃ˇ˄ˍʷ˂ˇ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ˋʶ ʰˁʰʵʹ˃ʾʰ 
ɶ ʰ˄ʱ˂ˎˋʹ ʰʴ˗˄˖˄ ˋˍˇ ˉˇʵˈˋ˒ʰʽˊˇ ʶʾ˄ʰʽ ʹ ˔ˊʺˋʹ ʲʾ˄ˍʶˇ ˁʰʽ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʶˉʽʵˈˋʶ˖˄ ˍ˖˄ ˉʰʽˁˍ˗˄ ˁʰʽ 
ˍ˖˄ ˇ˃ʱʵ˖˄ ˁʰʽ ˍʹ˄ ʶˏˊʶˋʹ ˍˊˈˉ˖˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˉˊˇˉˇ˄ʺˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰʴ˗˄˖˄Φ ʅʶ ˃ʽʰ ʰˁʰʵʹ˃ʾʰ 
ˉˇʵˇˋ˒ʰʾˊˇˎΣ ʹ ʰ˄ʱ˂ˎˋʹ ʰʴ˗˄˖˄ ˉʰʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ʰ˂˂ʱ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁˈ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ 
ˍ˖˄ ˄ʶʰˊ˗˄ ˉʰʽˁˍ˗˄ ˁʰʽ ˋˍʹ˄ ʶ˅ʷ˂ʽ˅ʺ ˍˇˎˌ ˍʶ˔˄ʽˁʱΣ ˍʰˁˍʽˁʱΣ ʵʽʰ˄ˇʹˍʽˁʱ ˁʰʽ ˕ˎ˔ˇ˂ˇʴʽˁʱΦ ɮˎˍʺ ʹ ˉʰˊˇˎˋʾʰˋʹ ˋˎʸʹˍʱ ˍʹ˄ 
ˇˊʴʰ˄˖ˍʽˁʺ ʵˇ˃ʺ ˁʰʽ ˍˇ ˃ˇ˄ˍʷ˂ˇ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ˉˇˎ ʷ˔ʶʽ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˋʶ ˃ʽʰ ʶ˂ʾˍ ʰˁʰʵʹ˃ʾʰ ˉˇʵˇˋ˒ʰʾˊˇˎΦ ɸʰ 
ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ˉˊʰˁˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʴʽʰ ʰ˄ʱ˂ˎˋʹ ˉˊʽ˄ ˍˇ˄ ʰʴ˗˄ʰΣ ʸ˖˄ˍʰ˄ʺ ˁʰʽ ˃ʶˍʱ ˍˇ˄ ʰʴ˗˄ʰΣ ˁʰʻ˗ˌ ˁʰʽ ˉˊˇˉˈ˄ʹˋʹ 
ˁʰʽ ʰˍˇ˃ʽˁʺ ʰ˄ʱ˂ˎˋʹΦ 
 

ɱʽˇ˒ˍˋʾʵˇˎ ɮˋʹ˃ʷ˄ʽʰ, ɼʰʻʹʴʺˍˊʽ h

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
 

ɼʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˋˍˇ ˉˇʵˈˋ˒ʰʽˊˇ ˃ʷˋ˖ ˍʹˌ ʲʽ˄ˍʶˇ-ʰ˄ʱ˂ˎˋʹˌ 
ɶ ʲʽ˄ˍʶˇʰ˄ʱ˂ˎˋʹ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʰˁˈ˃ʹ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˋʶ ʵʽʱ˒ˇˊʰ ʰʻ˂ʺ˃ʰˍʰΦ 
ʅˍʹ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˉˇˎ ʰ˒ˇˊʱ ˍˇ ˉˇʵˈˋ˒ʰʽˊˇ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʷˌ ˃ʶ˂ʷˍʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ˍʹ˄ ʲʽ˄ˍʶˇʰ˄ʱ˂ˎˋʹ 
˗ˋˍʶ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˍʽˌ ʶˉʽˁʾ˄ʵˎ˄ʶˌ ˒ʱˋʶʽˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˋʶ ʵʽʱ˒ˇˊʰ ˃ʷˊʹ ˍˇˎ ˋ˗˃ʰˍˇˌΦ ʆʰ 
ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷ˔ˇˎ˄ ˋˎʸʹˍʹʻʶʾ ʰˊˁʶˍʱ ˇʽ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʶˌ ʰ˂˂ʱ ˁʰʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʶˌ ˋˎ˄ʷˉʶʽʶˌ ʴʽʰ ˍʹ ʵˇ˃ʺ ˁʰʽ ˍʹ 
˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʶʴˁʶ˒ʱ˂ˇˎΣ ˁˎˊʾ˖ˌ ˋʶ ˄ʷˇˎˌ ˉʰʾˁˍʶˌΦ ʆˇ ˉˇʵˈˋ˒ʰʽˊˇ ʶʾ˄ʰʽ ˍˇ ˃ˈ˄ˇ ʱʻ˂ʹ˃ʰΣ ˋˍˇ ˇˉˇʾˇ ˇʽ ˉʰʾˁˍʶˌ ˋˁˈˉʽ˃ʰ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ ˁʶ˒ʱ˂ʽ ˋˍʽˌ ˍʶ˔˄ʽˁˇˍʰˁˍʽˁʷˌ ˍˇˎˌ ʶ˄ʷˊʴʶʽʶˌ ʶˁˍʶ˂˗˄ˍʰˌ ˁʶ˒ʰ˂ʽʷˌ ʴʽʰ ˄ʰ ˋˁˇˊʱˊˇˎ˄Σ ˄ʰ ˉʰˋʱˊˇˎ˄Σ ˄ʰ 
ʵʽʶˁʵʽˁʺˋˇˎ˄ ˍʹ˄ ˃ˉʱ˂ʰ ʰ˂˂ʱ ˁʰʽ ˄ʰ ˍʹ˄ ʰˉˇ˃ʰˁˊˏ˄ˇˎ˄ ˈˍʰ˄ ʰˉʶʽ˂ʶʾˍʰʽ ʹ ʶˋˍʾʰ ˍˇˎˌΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ˇ˃ʽ˂ʾʰ ʻʰ 
ˉʰˊˇˎˋʽʰˋˍʶʾ ˇ ˍˊˈˉˇˌ ˁʰˍʰʴˊʰ˒ʺˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˋˍˇ ˁʶ˒ʱ˂ʽ όˉˈˋˇ ʶˁˍʾʻʶˍʰʽ ʷ˄ʰˌ ˉʰʾˁˍʹˌ ˋʶ ʰˎˍˈ˄ ˍˇ˄ 
ˁʾ˄ʵˎ˄ˇύ ˍˈˋˇ ˋʶ ˁʰ˄ˇ˄ʽˁˇˏˌ ʰʴ˗˄ʶˌ ˈˋˇ ˁʰʽ ˋˍʽˌ ˉˊˇˉˇ˄ʺˋʶʽˌ ˄ʷ˖˄ ˉʰʽˁˍ˗˄κˍˊʽ˗˄ ˉˇʵˇˋ˒ʰʾˊˇˎΦ 
 
 
ʅʹ˃ʶʾ˖ˋʹΥ ɶ ˋˍˊˇʴʴˎ˂ʺ ˍˊʱˉʶʸʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵˊʱˋʶ˖˄ ˍˇˎ ɲʽʿʵˊˎ˃ʰˍʽˁˇˏ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Υ ζɼ˂ʽ˄ʽˁʺ ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ ˍˇˎ ɲʹ˃ˇˁˊʽˍʶʾˇˎ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅη - ɹ˄ˋˍʽˍˇˏˍˇ 
ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʾ˖˄Φ 
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VIDEO ANALYSIS-A TOOL FOR ANALYZING TECHNICAL AND TACTICAL BEHAVIOR IN SOCCER AND 
PREDICTING INJURIES. 
 

Chair: Papadimitriou Katerina, Assistant Professor 
Department of Physical Education and Sport Science Democritus University of Thrace, Komotini, Greece 
kpapadim@phyed.duth.gr 
 

Speakers 
 

tŜǘŜǊ DŜǊŀǊŘ hΩ5ƻƴƻƎƘǳŜ, Full Professor 

Department of Sports Science, Reykjavik University, Iceland 
 

Automated systems for tactical analysis in soccer 
Soccer involves tactical movement for different areas of the game including attacking and defending. These observable 
tactical movements allow inferences to be made about unseen tactical decisions made by players. The advent of player 
tracking data has allowed tactics to be automatically recognised by integrating tracking data with events that have been 
ŎƻŘŜŘ ōȅ ŀƴŀƭȅǎǘǎ όhΩ5ƻƴƻƎƘǳŜ ŀƴŘ IƻƭƳŜǎΣ нлмрύΦ ¢Ƙƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŘƛǎŎǳǎǎŜǎ ŀ ǇǊƻŎŜǎǎ ŦƻǊ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜd tactical analysis 
using Chyronhego data. The Chyronhego system tracks the movement of all players and the ball at 25 Hz and also distinguishes 
between ball-in-play time and stoppage time. The process is formed of two parts; automatic recognition of basic events and 
then applying algorithms for recognising tactics. The first part contains a pipeline of processes to recognise (a) where players 
are in contact with the ball, (b) where players dribble the ball, (c) where passes are made, (d) where possession changes from 
one team to the other, and (e) where different types of restart occur. The second stage of the approach combines the 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜŎƻƎƴƛǎŜŘ ōŀǎƛŎ ŜǾŜƴǘǎ ǿƛǘƘ ǇƭŀȅŜǊ ƳƻǾŜƳŜƴǘ Řŀǘŀ ǳǎƛƴƎ ǘƘŜ ŀƭƎƻǊƛǘƘƳƛŎ ŀǇǇǊƻŀŎƘ ŘŜǎŎǊƛōŜŘ ōȅ hΩ5ƻƴƻƎƘǳŜ 
and Holmes (2015). 
 

Vasilis Armatas, Lead Match Analyst 

Olympiacos FC Academy 
 

Match analysis: Organization and methodology in a football Academy 
Match analysis in football is the use of video and data to analyse the performances of players and teams and find ways to 
improve them during trainings and matches. Within a football academy, match analysis plays an important part in improving 
performance but more significantly in educating the young players and evolve them technically, tactically, mentally and 
psychologically. This presentation discusses the organizational setup and the methodology model incorporated in an elite 
football academy. Practical examples on pre-match, live and post-match analysis, as well as training and individual analysis 
will be presented. 
 

Asimenia Gioftsidou, Professor 
Department of Physical Education and Sport Science, Democritus University of Thrace 
 

Recording of injuries through video analysis 
Video analysis appears to be another tool for recording injuries in various sports. In the international football literature there 
are many studies that used video analysis to record the dangerous phases that can cause injury to different parts of the body. 
In recent years, the short-term and long-term consequences for the structure and function of the brain, especially in young 
players, have been discussed a lot. Football is the only sport in which players deliberately use the head in their technical-
tactical actions by performing headers to score, pass, claim the ball and clear it when their goal is threatened. This 
presentation will show how to record head injury risk (how much a player is exposed to this risk) in both regular matches and 
youth football training. 
 
 
Note: The roundtable is implemented in the context of the scientific activities of the Inter-Institutional Postgraduate Program: 
Ϧ/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ IŜŀƭǘƘΩΩ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ tƘȅǎƛŎŀƭ 9ŘǳŎŀǘƛƻƴ ŀƴŘ {ǇƻǊǘ ƻŦ ǘƘŜ {ŎƘƻƻƭ 
of Physical Education and Sport Science of Democritus University of Thrace in collaboration with the National Center for 
Science Research "DEMOKRITOS" - The Institute of Informatics and Telecommunications (IIT).  



31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Round Tables 
 

14 
 

 
 

ʅʇɱʋʄʁɿɳʅ ʆɮʅɳɹʅ ɼɮɹ ʃʄʁʁʃʆɹɼɳʅ ʆɶʅ ʃɳʆʁʅʊɮɹʄɹʅɶʅ 
 

ʃˊˇʶʵˊʶʾˇΥ ɵʷˍˇˎ-ɾˇˎ˄ˍʱˁʹ ɳ˂ʷ˄ʹΣ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
elzet@phyed.duth.gr 
 

ʁ˃ʽ˂ʹˍʺ ̩
 

ɽʱʽˇˌ ɹ˖ʱ˄˄ʹˌ, ʃˊˇˉˇ˄ʹˍʺˌ ʃʶˍˇˋ˒ʰʾˊʽˋʹˌ 

ʆ.ɳ.ʊ.ɮ.ɮ. ɼʰˉˇʵʽˋˍˊʽʰˁ ̍ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄  
 

ʅˏʴ˔ˊˇ˄ʶˌ ʆʱˋʶʽˌ ˁʰʽ ʃˊˇˇˉˍʽˁʷˌ ˍʹˌ ʃʶˍˇˋ˒ʰʾˊʽˋʹˌ 
ɱʽʰ ˄ʰ ˁʰˍʰ˂ʱʲʶʽ ˁʱˉˇʽˇˌ ˍˇ ˋʺ˃ʶˊʰ ˁʰʽ ˍˇ ʰˏˊʽˇ ˍˇˎ ʰʻ˂ʺ˃ʰˍˈˌ ˃ʰˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˁʰˍʰ˄ˇʺˋʶʽ ˈˍʽ ˇʽ ˁʰ˄ˇ˄ʽˋ˃ˇʾ ˉˇˎ 
ʰˉˇ˒ʰˋʾʸʶʽ ʹ F.I.V.B ˁʰʻˇʵʹʴˇˏ˄ ˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʽˁʰ˄˗˄ ˉʰʽˁˍ˗˄ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇˎ˄ ˄ʷʶˌ ˍʶ˔˄ʽˁʷˌ ˁʰʽ 
ˍʰˁˍʽˁʷˌΦ ʃˊʽ˄ ˉˇ˂˂ʱ ˔ˊˈ˄ʽʰ ˇ ʶ˃ˉ˄ʶˎˋˍʺˌκˉˊˇˉˇ˄ʹˍʺˌ ˍʹˌ ʰ˄ˍˊʽˁʺˌ ɹʰˉ˖˄ʽˁʺˌ ˇ˃ʱʵʰˌ ɾʰˍˋˇˎ˄ˍʷʿˊʰΣ ʰˉʷʵʶʽ˅ʶ ˋʶ о 
ʁ˂ˎ˃ˉʽʱʵʶˌ ʰˉˈ ˍˇ мфсп ʷ˖ˌ ˍˇ мфтнΣ ˈˍʽ ζˇ ʱˊʽˋˍˇˌ ˔ʶʽˊʽˋ˃ˈˌ ˍʹˌ ˃ˉʱ˂ʰˌ όˍʶ˔˄ʽˁʺύ ˁʰʽ ˇʽ ʴˊʺʴˇˊʶˌ ʰ˂˂ʰʴʷˌ ˍ˖˄ ʻʷˋʶ˖˄ 
ˍ˖˄ ˉʰʽˁˍ˗˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˃ʽʰˌ ˒ʱˋʹˌ όʶˉʽʻʶˍʽˁˇʾ ˋˎ˄ʵˎʰˋ˃ˇʾύΣ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʶˊʵʾʸˇˎ˄ ˍʽˌ ˇ˃ʱʵʶˌ ˉˇˎ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊʶˌ 
ˁʰʽ ʵˎ˄ʰˍˈˍʶˊʶˌηΦ ɶ ʰ˄ˍʾʵˊʰˋʹ ˍ˖˄ ˇ˃ʱʵ˖˄ ˋʶ ʰˎˍʺ ˍʹ˄ ʶˉʽʻʶˍʽˁʺ ˒ʽ˂ˇˋˇ˒ʾʰ ʺˍʰ˄ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ʴʽʰ ˍʽˌ ˇ˃ʱʵʶˌ ˍˇˎˌ ʰˁˈ˃ʹ 
˕ʹ˂ˈˍʶˊˇˎˌ ˉʰʾˁˍʶˌ ˉˇˎ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˃ˉ˂ˇˁʱˊˇˎ˄ ˍʹ˄ ˃ˉʱ˂ʰ ˈˋˇ ˉʽˇ ˕ʹ˂ʱ ˁʰʽ ˉʽˇ ʴˊʺʴˇˊʰ ˃ˉˇˊˇˏ˄ ζ˃ʷʻˇʵˇˌ ʲ˂ʷˉ˖ 
ˁʰʽ ʰ˄ˍʽʵˊ˗ηΣ ˔˖ˊʾˌ ˄ʰ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍˇˎˌ ʶˉʽʻʶˍʽˁˇˏˌ ˋˎ˄ʵˎʰˋ˃ˇˏˌΦ ɮˉˈ ˍˇ нллл ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ʱ˂˂ʰ˅ʰ˄ ˍˇ ʵʶˏˍʶˊˇ 
ˋˁʷ˂ˇˌ ˍʹˌ ˒ʽ˂ˇˋˇ˒ʾʰˌ ˍˇˎ ɾʰˍˋˇˎ˄ˍʷʽˊʰ ˖ˌ ʶ˅ʺˌΥ ζˇ ʱˊʽˋˍˇˌ ˔ʶʽˊʽˋ˃ˈˌ ˍʹˌ ˃ˉʱ˂ʰˌ όˍʶ˔˄ʽˁʺύ ˁʰʽ ˇʽ ʴˊʺʴˇˊʶˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ 
ˋˍʰ ʱˁˊʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʶˊʵʾˋˇˎ˄ ˍʽˌ ˇ˃ʱʵʶˌ ˉˇˎ ʶʾ˄ʰʽ ˉʽˇ ʰˊʴʷˌ ʰʵʽʰ˒ˇˊ˗˄ˍʰˌ ʴʽʰ ˍʰ ˋ˖˃ʰˍʽˁʱ ˍˇˎˌ ˉˊˇˋˈ˄ˍʰηΦ ɶ ʵʽʱ˂ʶ˅ʹ 
ʰˎˍʺ ˋˁˇˉˈ ʷ˔ʶʽ ˄ʰ ʶ˅ʹʴʺˋʶʽ ˉ˖ˌ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʰˎˍʺ ʹ ˁʰˍʱ˂˂ʹ˂ʹ ˍʰ˔ˏˍʹˍʰΣ ˗ˋˍʶ ˇʽ ˉʰʾˁˍʶˌ ˍ˖˄ ˇ˃ʱʵ˖˄ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˍʰ˔ˏˍʹˍʰˌ ʴʽʰ ʰ˄ˍʰʴ˖˄ʽˋ˃ˈ ˃ʶ ˍʽˌ ˁʰ˂ˏˍʶˊʶˌ ˇ˃ʱʵʶˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˃ʰˌΦ 
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Current Trends and Prospects of Volleyball 
To understand the present and future of Volleyball, one must understand that the regulations decided by F.I.V.B guide 
coaches in creating capable players who apply new techniques and tactics. Many years ago, the initiator/coach of the 
WŀǇŀƴŜǎŜ ƳŜƴΩǎ ǘŜŀƳΣ aŀǘǎǳŘŜƛǊŀΣ ǇǊƻǾŜŘ ƛƴ о hƭȅƳǇƛŀŘǎ ŦǊƻƳ мфсп ǘƻ мфтнΣ ǘƘŀǘ άŜȄŎŜƭƭŜƴǘ ōŀƭƭ ƘŀƴŘƭƛƴƎ όǘŜŎƘƴƛǉǳŜύ ŀƴŘ 
ǉǳƛŎƪ ŎƘŀƴƎŜǎ ƻŦ ǇƭŀȅŜǊ Ǉƻǎƛǘƛƻƴǎ ŘǳǊƛƴƎ ŀ ǇƘŀǎŜ όƻŦŦŜƴǎƛǾŜ ŎƻƳōƛƴŀǘƛƻƴǎύΣ Ŏŀƴ ōŜŀǘ ǘŜŀƳǎ ǘƘŀǘ ŀǊŜ ƘƛƎƘŜǊ ŀƴŘ ǎǘǊƻƴƎŜǊέΦ ¢ƘŜ 
reaction of the teams to this offensive philosophy was to choose for their teams even taller players who try to block the ball 
ŀǎ ƘƛƎƘ ŀƴŘ ŀǎ Ŧŀǎǘ ŀǎ ǘƘŜȅ ŎŀƴΣ άŀ ƳŜǘƘƻŘ ƻŦ ǎŜŜƛƴƎ ŀƴŘ ǊŜŀŎǘƛƴƎέΣ ǿƛǘƘƻǳǘ ŘŜŀƭƛƴƎ ǿƛǘƘ ǘƘŜ ƻŦŦŜƴǎƛǾŜ ŎƻƳōƛƴŀǘƛƻƴǎΦ {ƛƴŎŜ 
2000, coaches ƘŀǾŜ ŎƘŀƴƎŜŘ ǘƘŜ ǎŜŎƻƴŘ ǇŀǊǘ ƻŦ aŀǘǎǳŘŜƛǊŀΩǎ ǇƘƛƭƻǎƻǇƘȅ ŀǎ ŦƻƭƭƻǿǎΥ άōŀƭƭ ƘŀƴŘƭƛƴƎ όǘŜŎƘƴƛǉǳŜύ ŀƴŘ ǉǳƛŎƪ 
ǘǊŀƴǎŦŜǊǎ ǘƻ ǘƘŜ ŜŘƎŜǎ Ŏŀƴ ǿƛƴ ƻǾŜǊ ǘŜŀƳǎ ǘƘŀǘ ŀǊŜ ǎƭƻǿŜǊ ǿƛǘƘƻǳǘ ǊŜƎŀǊŘ ŦƻǊ ǘƘŜƛǊ ǇƘȅǎƛŎŀƭ ǉǳŀƭƛǘƛŜǎέΦ ¢Ƙƛǎ ƭŜŎǘǳǊŜ ŀƛƳǎ ǘƻ 
explain how this appropriate speed is created, so that the players of the teams can create the speed conditions for 
competition with the best teams on our planet. 
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ʅˍˊˇʴʴˎ˂ʷˌ ʆˊʱˉʶʸʶˌ 
 

15 

ʅʆʄʁɱɱʇɽɶ ʆʄɮʃɳɵɮ ʆɶʅ ɳɽɽɶɿɹɼɶʅ ɳʆɮɹʄɳɹɮʅ ɰɹʁʋɶɾɳɹɮʅ ɼɮɹ ʊʇʅɹʁɽʁɱɹɮʅ ʆɶʅ ɮʅɼɶʅɶʅΥ 
ζɰɹʁʋɶɾɹɼɶ ɮʀɹʁɽʁɱɶʅɶ ʅʆʁɿ ɮɸɽɶʆɹʅɾʁη 
 

ʃˊˇʶʵˊʶʾˇΥ ɾˉˇʴʵʱ˄ʹˌ ɱˊʹʴˈˊʹˌΣ ɼʰʻʹʴʹˍʺˌΣ ʃˊˈʶʵˊˇˌ ɳΦɳΦɰΦʊΦɮΦ 
ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɳ˂˂ʱʵʰˌΣ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
gbogdanis@phed.uoa.gr 
 

ʁ˃ʽ˂ʹˍʷˌ 
 

ɼʰ˃ˉʰˋʰˁʱ˂ʹˌ ɮʻʰ˄ʱˋʽˇˌ, ɳˉʽˋˍʹ˃ˇ˄ʽˁˈˌ ˋˎ˄ʶˊʴʱˍʹˌ 

ɳˊʴʰˋˍʺˊʽˇ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ɰʽˇ˂ˇʴʽˁʺˌ ɮˉˈʵˇˋʹˌ ˍˇˎ ɮ˄ʻˊ˗ˉˇˎΣ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏΣ 
ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɳ˂˂ʱʵʰ 
 

ɰʽˇ˔ʹ˃ʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˋˍˇ ˉʶʵʾˇ 
ɱʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌΣ ʶʾ˄ʰʽ ˉ˂ʷˇ˄ ʰˉʰˊʰʾˍʹˍʶˌ ˇʽ 
˃ʶˍˊʺˋʶʽˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˋˍˇ ˉʶʵʾˇΦ ɰʰˋʽˁˈ ʁ ˊʴʰ˂ʶʾˇ ˍʹˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ʶʾ˄ʰʽ ʹ ʲʽˇ˔ʹ˃ʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹΦ ɶ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʴʰ˂ʰˁˍʽˁˇˏ ˍˇˎ ʰʾ˃ʰˍˇˌ ʰˉˇˍʶ˂ʶʾ ˉˊ˖ˍʰˊ˔ʽˁˈ ʲʽˇʵʶʾˁˍʹ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɶ ˎˉˇ˔˗ˊʹˋʹ ˉʰˊ˖˔ʹ˃ʷ˄˖˄ ʰˉˈ˕ʶ˖˄ 
ʴʽʰ ˍˇ˄ ˊˈ˂ˇ ˍˇˎ ˋˍˇ˄ ʰˋˁʹˋʽʰˁˈ ˃ʶˍʰʲˇ˂ʽˋ˃ˈ ˁʰʽ ʹ ˔ˊʺˋʹ ˒ˇˊʹˍ˗˄ ʰ˄ʰ˂ˎˍ˗˄ ʴʰ˂ʰˁˍʽˁˇˏ ʷ˔ˇˎ˄ ˋˎ˃ʲʱ˂ʶʽ ˇˎˋʽʰˋˍʽˁʱ 
ˋˍʹ˄ ʱ˃ʶˋʹ ʰ˅ʽˇ˂ˈʴʹˋʹ όˁʽ ʷˍˋʽ ʲʶ˂ˍʾ˖ˋʹύ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌΦ ʆʰ ʸʹˍˇˏ˃ʶ˄ʰ ˋʶ ʰˎˍʺ˄ ˍʹ ʵʽʰʵʽˁʰˋʾʰΣ ʶˁˍˈˌ ˍ˖˄ ʱ˂˂˖˄Σ ʶʾ˄ʰʽ 
ʹ ˋ˖ˋˍʺ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰΣ ˍʰ ˁʰˍʱ˂˂ʹ˂ʰ ˉˊ˖ˍˈˁˇ˂˂ʰ ˃ʷˍˊʹˋʹˌ ˁʰʽ ˒ˎˋʽˁʱ ʹ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 
ɴ˄ʰˌ ʰˁˈ˃ʰ ʲʽˇʵʶʾˁˍʹˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˃ʶˍˊʹʻʶʾ ˃ʶ ˒ˇˊʹˍˇˏˌ h ˄ʰ˂ˎˍʷˌ ˁʰʽ ˄ʰ ˉˊˇˋ˒ʷˊʶʽΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˉˊˈˋ˒ʰˍʰ ʰ˂˂ʱ ˁʰʽ 
ˉʰ˂ʰʽˈˍʶˊʰ ʁ ˎˊʺ˃ʰˍʰΣ ˔ˊʺˋʽ˃ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ʶʾ˄ʰʽ ʹ ʴ˂ˎˁˈʸʹ ˍˇˎ ʰʾ˃ʰˍˇˌΦ ʆʰ ˉˊ˖ˍˈˁˇ˂˂ʰ ʰ˂˂ʱ ˁʰʽ ˇʽ 
ˍˊˈˉˇʽ ˃ʷˍˊʹˋʹˌ ˍʹˌ ʴ˂ˎˁˈʸʹˌ ˃ˉˇˊˇˏ˄ ˄ ʰ ʶˉʹˊʶʱˋˇˎ˄ ̱ ʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʻʰ ˂ʹ˒ʻˇˏ˄ ˁʽ ʶˉˇ˃ʷ˄˖ˌ ʹ ʰ˅ʽˇ˂ˈʴʹˋʺ ˍʹˌ ˉˊʷˉʶʽ 
˄ʰ ʶʾ˄ʰʽ ʁ ˄ʹ˃ʶˊ˖˃ʷ˄ʹΦ ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍ˖˄ ʲʽˇ˔ʹ˃ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ h ˉˈʵˇˋʹˌ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˋˍˇ ˉʶʵʾˇ 
ˉˊˇˋ˒ʷˊʶʽ ˉˇ˂ˏˍʽ˃ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʰʲ˂ʷ˕ˇˎ˄ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˁʰʽ ʰʻ˂ʹˍʽˁˇʾ ʶˉʽˋˍʺ˃ˇ˄ʶˌΣ ʰ˄ 
ˋˍˇ˔ʶˏˇˎ˄ ̀ ˍʹ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ ʰʻ˂ʹˍ˗˄Φ 
 

ʃʶˍˊʾʵˇˎ ɮ˄ʰˍˇ˂ʺ, ɳˊʴʰˋˍʹˊʽʰˁˈ ɲ̔ ʵʰˁˍʽˁˈ ʃ́ ˇˋ˖ˉʽˁˈ 

ɳˊʴʰˋˍʺˊʽˇ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ɰʽˇ˂ˇʴʽˁʺˌ ɮˉˈʵˇˋʹˌ ˍˇˎ ɮ˄ʻˊ˗ˉˇˎΣ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɳ˂˂ʱʵʰ 
 

ɰʽˇ˔ʹ˃ʽˁˇʾ ʵʶʾˁˍʶˌ ˍʹˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˁʰʽ ʵʽʰˍˊˇ˒ʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ 
ɶ ˍʰˁˍʽˁʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ʲʽˇ˔ʹ˃ʽˁ˗˄ ˁʽ ʰʽ˃ʰˍˇ˂ˇʴʽˁ˗˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˋʶ ʰˋˁˇˏ˃ʶ˄ʰ ʱˍˇ˃ʰ όʰʻ˂ʹˍʷˌκ-ˊʽʶˌ ˁʰʽ 
ʰʻ˂ˇˏ˃ʶ˄ˇˎˌκ-ʶˌύ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˎʴʶʾʰˌ ˁʰʽ ˍʹˌ ʰˉˈʵˇˋʺˌ ˍˇˎˌΦ 
ɴ˄ʰˌ ˍˎˉʽˁˈˌ ʰʽ˃ʰˍˇ˂ˇʴʽˁˈˌ ˁʰʽ ʲʽˇ˔ʹ˃ʽˁˈˌ ʷ˂ʶʴ˔ˇˌ ˊˇˎˍʾ˄ʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʵʶʾˁˍʶˌ ˍʹˌ ˁʰˍʱˋˍʰˋʹˌ ˋʽʵʺˊˇˎ όʰʽ˃ˇˋ˒ʰʽˊʾ˄ʹΣ 
ʰʽ˃ʰˍˇˁˊʾˍʹˌΣ ˋʾʵʹˊˇˌΣ ˇ˂ʽˁʺ ˋʽʵʹˊˇʵʶˋ˃ʶˎˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰΣ ˁˇˊʶˋ˃ˈˌ ˍˊʰ˄ˋ˒ʶˊʾ˄ʹˌ ˁʰʽ ˒ʶˊʽˍʾ˄ʹύΣ ˍʹ ʴ˂ˎˁˈʸʹΣ ˍˇ 
˂ʽˉʽʵʰʽ˃ʽˁˈ ˉˊˇ˒ʾ˂ όˍˊʽʴ˂ˎˁʶˊʾʵʽʰΣ ˇ˂ʽˁʺ ˔ˇ˂ʹˋˍʶˊˈ˂ʹΣ ˔ˇ˂ʹˋˍʶˊˈ˂ʹ I5[ ˁʰʽ ˔ˇ˂ʹˋˍʶˊˈ˂ʹ [5[ύΣ ʵʶʾˁˍʶˌ ˍʹˌ ˁʰˍʱˋˍʰˋʹˌ 
ˍ˖˄ ˉˊ˖ˍʶʿ˄˗˄ ˁʰʽ ˍʹˌ ˄ʶ˒ˊʽˁʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ όˇˎˊʾʰ ˁʰʽ ˁˊʶʰˍʽ˄ʾ˄ʹύΣ ˋˍˇʽ˔ʶʾʰ όʰˋʲʷˋˍʽˇΣ ˃ʰʴ˄ʺˋʽˇΣ ˄ʱˍˊʽˇ ˁʰʽ ˁʱ˂ʽˇύΣ 
ʲʽˍʰ˃ʾ˄ʶˌ ό˒ˎ˂˂ʽˁˈ ˇ˅ˏΣ ɰ мн Σ ˁʰʽ 5ύΣ ʵʶʾˁˍʶˌ ˒˂ʶʴ˃ˇ˄ʺˌ όʰˊʽʻ˃ˈˌ ˂ʶˎˁˇˁˎˍˍʱˊ˖˄ ˁʰʽ /-ʰ˄ˍʽʵˊ˗ˋʰ ˉˊ˖ˍʶˀ˄ʹύ ˁʰʽ ˍʹ˄ 
ʻˎˊʶˇʶʽʵˇˍˊˈˉˇ ˇˊ˃ˈ˄ʹ ʴʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʻˎˊʶˇʶʽʵˇˏˌΦ ʃˇ˂˂ˇʾ ʰˉˈ ʰˎˍˇˏˌ ˍˇˎˌ ʲʽˇʵʶʾˁˍʶˌ ˉʰˊʷ˔ˇˎ˄ 
ˉ˂ʹʻ˗ˊʰ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˊˇˉˇ˄ʹˍʽˁʺ ˁʰʽ ʵʽʰˍˊˇ˒ʽˁʺ ˁʰˍʱˋˍʰˋʹ ˍ˖˄ ʰˋˁˇˏ˃ʶ˄˖˄Φ ɾʶˊʽˁˇʾΣ ˖ˋˍˈˋˇΣ 
ˉˊˇˋ˒ʷˊˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹˌ ʰ˅ʾʰˌ ˁʰʽ ʶʾ˄ʰʽ ʱˋˁˇˉˇ ˄ʰ ˃ʶˍˊˇˏ˄ˍʰʽΦ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʲʽˇʵʶʽˁˍ˗˄ ʰʾ˃ʰˍˇˌ 
ʶʾ˄ʰʽ ˇˎˋʽʰˋˍʽˁʺ ˉˊ˖ˍʾˋˍ˖ˌ ʴʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˎʴʶʾʰˌΣ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˂ʰ˄ʻʰˋ˃ʷ˄ʹˌ ʵʽʰˍˊˇ˒ʺˌ ˃ʷˋ˖ ˎˉʶˊʲˇ˂ʽˁʺˌ ʺ 
ʰ˄ʶˉʰˊˁˇˏˌ ˉˊˈˋ˂ʹ˕ʹˌ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ ˁʰʽ ʴʽʰ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˍ˖˄ 
ˉˊˇˋʰˊ˃ˇʴ˗˄ ˋˍʹ˄ ʱˋˁʹˋʹΦ ʆʷ˂ˇˌΣ ʰˉʰʽˍˇˏ˄ˍʰʽ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ʶˌ ˋˎ˃ʲˇˎ˂ʷˌ ˁʰʽ ˇʵʹʴʾʶˌ ʴʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 
ˉˇˎ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ˁʰʽ ˉˇˎΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˃ʰˌΣ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˎ˔˄ʱ ˋˍˇ˄ ʰʴ˖˄ʽˋˍʽˁˈ ʰʻ˂ʹˍʽˋ˃ˈ ˎ˕ʹ˂ˇˏ 
ʶˉʽˉʷʵˇˎΦ 
 

ɾˇˏʴʽˇˌ ɰʰˋʾ˂ʹˌ, ɼʰʻʹʴʹˍʺˌ 

ɳˊʴʰˋˍʺˊʽˇ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ɰʽˇ˂ˇʴʽˁʺˌ ɮˉˈʵˇˋʹˌ ˍˇˎ ɮ˄ʻˊ˗ˉˇˎΣ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɳ˂˂ʱʵʰ 
 

ɰʽˇ˔ʹ˃ʽˁˇʾ ʵʶʾˁˍʶˌ ˍʹˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ʶˉʽʲʱˊˎ˄ˋʹˌ ˁʰʽ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 
ɾʽʰ ˋʶʽˊʱ ʲʽˇ˔ʹ˃ʽˁ˗˄ ˃ʶˍˊʺˋʶ˖˄ ˋˍˇ ʰʾ˃ʰ ˉˊˇˋ˒ʷˊʶʽ ˔ˊʺˋʽ˃ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶˋ˖ˍʶˊʽˁʺˌ 
ˉˊˇˉˇ˄ʹˍʽˁʺˌ ʶˉʽʲʱˊˎ˄ˋʹˌ ˁʰʽ ˍʹˌ ʶˉʰˊˁˇˏˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ʁʽ ˃ʶˍˊʺˋʶʽˌ ʰˎˍʷˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʷ˄ʸˎ˃ʰ ό˃ʶ ˁˏˊʽˇ ˍʹ˄ 
ˁˊʶʰˍʾ˄ʹ ˁʽ˄ʱˋʹύΣ ˇˊ˃ˈ˄ʶˌ ό˃ʶ ˁˏˊʽʶˌ ˍʹ˄ ˁˇˊˍʽʸˈ˂ʹ ˁʰʽ ˍʹ˄ ˍʶˋˍˇˋˍʶˊˈ˄ʹύΣ ʵʶʾˁˍʶˌ ˍʹˌ ˇ˅ʽʵˇʰ˄ʰʴ˖ʴʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ όˈˉ˖ˌ 
ˇˎˊʽˁˈ ˇ˅ˏ ˁʰʽ ʴ˂ˇˎˍʰʻʶʽˈ˄ʹύ ˁʰʽ ˉʽʻʰ˄˗ˌ ˃ˎˇˁʾ˄ʶˌ όˈˉ˖ˌ ʹ L[-сύΦ ʅˍʹ˄ ʶʽˋʺʴʹˋʹ ʰˎˍʺ ʻʰ ˉʰˊˇˎˋʽʱˋ˖ ˍʹ ʻʷˋʹ ʰˎˍ˗˄ ˍ˖˄ 
ʲʽˇʵʶʽˁˍ˗˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ʶˉʽʲʱˊˎ˄ˋʹˌ ˁʰʽ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ʵʽʰ˂ˏˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˉʰˊʰ˄ˇʺˋʶʽˌ 
όˈˉ˖ˌ ˍˇ ˈˍʽ ʹ ˁˊʶʰˍʽ˄ʽˁʺ ˁʽ˄ʱˋʹ ʶʾ˄ʰʽ ʵʶʾˁˍʹˌ ˁˈˉ˖ˋʹˌ ʺ ˈˍʽ ʶʾ˄ʰʽ ʰ˄ʶˉʽʻˏ˃ʹˍʶˌ ˉˇ˂ˏ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ ˍʹˌύ ˁʰʽ ˋˎʸʹˍ˗˄ˍʰˌ 
ˉˊˈˋ˒ʰˍʰ ʶˎˊʺ˃ʰˍʰ ˉˇˎ ʰ˃˒ʽˋʲʹˍˇˏ˄ ˍʹ ˔ˊʹˋʽ˃ˈˍʹˍʰ ˍʹˌ ˇ˅ʶʾʰˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˍʶˋˍˇˋˍʶˊˈ˄ʹˌ ˋˍˇ˄ ˇˊˈ 
˖ˌ ʵʶʾˁˍʹ ˍ˖˄ ʰ˄ʰʲˇ˂ʽˁ˗˄ ʶˉʽʵˊʱˋʶ˖˄ ˍʹˌ ʱˋˁʹˋʹˌ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ˁʰʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ˂ˈʴˇˎ ˁˇˊˍʽʸˈ˂ʹˌ ˉˊˇˌ 
ˍʶˋˍˇˋˍʶˊˈ˄ʹ ˄ʰ ʵʽʰʴʽʴ˄˗ˋˁʶʽ ˍˇ ˋˏ˄ʵˊˇ˃ˇ ˎˉʶˊˉˊˇˉˈ˄ʹˋʹˌΦ ɶ ˁˊʽˍʽˁʺ ʰˎˍʺ ʻʶ˗ˊʹˋʹ ˍˇˎ ˍʽ ʵʶʾ˔˄ˇˎ˄ ˁʰʽ ˍʽ ʵʶ˄ ʵʶʾ˔˄ˇˎ˄ 
ˇʽ ʶ˄ ˂ˈʴ˖ ʲʽˇ˔ʹ˃ʽˁˇʾ ʵʶʾˁˍʶˌ ʶʾ˄ʰʽ ˁ ˊʾˋʽ˃ʹˌ ˉˊʰˁˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˉʰˊʶˊ˃ʹ˄ʶʽ˗˄ ˁʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰʲʱˋʽ˃˖˄ 
ˉˊˇˋʵˇˁʽ˗˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌΣ ʽʵʽʰʾˍʶˊʰ ʵʶʵˇ˃ʷ˄ˇˎ ˍˇˎ ˋ˔ʶˍʽˁʱ ˎ˕ʹ˂ˇˏ ˁˈˋˍˇˎˌ ˍ˖˄ ʲʽˇ˔ʹ˃ʽˁ˗˄ 
ʶ˅ʶˍʱˋʶ˖˄Φ 
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Athanasios Kabasakalis, Research Associate 

Laboratory of Evaluation of Human Biological Performance, School of Physical Education and Sport Science, Aristotle 
University of Thessaloniki, Greece 
 

Biochemical assessment of training in the field 
In order to better monitor training, with the aim of improving performance, evaluation measurements in the field are 
nowadays essential. An important tool for monitoring training is biochemical evaluation. Blood lactate concentration is a key 
biomarker for such evaluation. The subsidence of outdated views on its role in exercise metabolism and the use of portable 
lactate analysers have contributed substantially to direct evaluation (and thus improvement) of training. The issues involved 
in this process, among others, are proper sampling, appropriate measurement protocols and, of course, expert interpretation 
of the results. Another biomarker that can be measured with portable analysers and may provide useful information for 
training, according to recent and older findings, is blood glucose. The protocols and the ways of measuring glucose can 
influence the data obtained and, therefore, its assessment needs to be up to date. The combination of the biochemical data 
with the performance results in field measurements provides valuable information that cannot be overlooked by coaches 
ŀƴŘ ǎǇƻǊǘǎ ǎŎƛŜƴǘƛǎǘǎΣ ƛŦ ǘƘŜȅ ŀƛƳ ǘƻ ƳŀȄƛƳƛȊŜ ŀǘƘƭŜǘŜǎΩ ǇŜǊŦƻǊƳŀƴŎŜΦ 
 

Anatoli Petridou, Laboratory Teaching Staff 
Laboratory of Evaluation of Human Biological Performance, School of Physical Education and Sport Science, Aristotle 
University of Thessaloniki, Greece 
 

Biochemical indices of the training and nutritional states 
Monitoring biochemical and hematologic parameters in exercisers (athletes and recreationally exercising individuals) at 
regular intervals is essential for the evaluation, protection and improvement of their health and performance. Blood 
biomarkers routinely monitored in the resting and fasted state include indices of the iron status (hemoglobin, hematocrit, 
iron, total iron-binding capacity, transferrin saturation, and ferritin), glucose, the lipidemic profile (triglycerides, total 
cholesterol, HDL cholesterol, and LDL cholesterol), indices of the protein status and renal function (urea and creatinine), 
minerals (calcium, magnesium, sodium, and potassium), vitamins (folate, B 12 , and D), markers of inflammation (white blood 
cell count, and C-reactive protein), and thyroid-stimulating hormone for checking thyroid function. Many of these biomarkers 
provide a wealth of information about ŜȄŜǊŎƛǎŜǊǎΩ ǘǊŀƛƴƛƴƎ ŀƴŘ ƴǳǘǊƛǘƛƻƴŀƭ ǎǘŀǘŜǎΦ {ƻƳŜ ƻŦ ǘƘŜƳΣ ƘƻǿŜǾŜǊΣ ƻŦŦŜǊ ƛƴŦƻǊƳŀǘƛƻƴ 
of limited value, which makes it pointless to measure them. Evaluation of blood biomarkers is essential primarily for 
monitoring health, identifying possible malnutrition due to excessive or insufficient intakes in nutrients, and monitoring the 
training status and adaptations to training. Finally, personalized advice and instructions are necessary to remedy identified 
problems, which, according to our experience, occur frequently in high-level competitive athletes. 
 

Vassilis Mougios, Professor, 
Laboratory of Evaluation of Human Biological Performance, School of Physical Education and Sport Science, Aristotle 
University of Thessaloniki, Greece 
 

Biochemical indices of the training load and recovery 
A number of biochemical measurements in blood offer useful information to assess internal training load and adequate 
recovery. These measurements include enzymes (primarily creatine kinase), hormones (primarily cortisol and testosterone), 
markers of the redox status (such as uric acid and glutathione), and possibly myokines (such as IL-6). In this talk I will present 
the place of these biomarkers in the assessment of training load and recovery, while dispelling misconceptions (such as that 
creatine kinase is a marker of fatigue or that very high values are undesirable) and discussing recent findings that challenge 
the utility of the acute change in the serum testosterone concentration as an index of the anabolic effects of resistance 
exercise and the ability of the cortisol-to-testosterone ratio to diagnose the overtraining syndrome. This critical consideration 
of what these biochemical indices show and what they do not show is of critical practical importance to avoid 
misinterpretations and scientifically unfounded expectations in the context of the training process, especially given the 
relatively high cost of biochemical tests. 
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ɮɹʊɿɹɲɹʁʅ ɼɮʄɲɹɮɼʁʅ ɸɮɿɮʆʁʅ ɼɮɹ ɮʅɼɶʅɶΥ ɾɳʆʄɮ ʃʄʁɽɶʌɶʅ 
 

ʃˊˇʶʵˊʶʾˇΥ ʆˇˁ˃ʰˁʾʵʹˌ ʅʱʲʲʰˌΣ ʁ˃ˈˍʽ˃ˇˌ ɼʰʻʹʴʹˍʺˌ ɳˊʴˇ˒ˎˋʽˇ˂ˇʴʾʰˌ 
ʆΦɳΦʊΦɮΦɮΦΣ ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌ 
ʃˊˈʶʵˊˇˌ ̱ ˇˎ ΨΩʅˎ˂˂ˈʴˇˎ ʅˍʺˊʽ˅ʹˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋʹˌ ɼʰˊʵʽˇˉʰʻ˗˄ ˁʰʽ ʃˊˈ˂ʹ˕ʹˌ ɼʰˊʵʽˇˉʰʻʶʽ˗˄ ɿˇ˃ˇˏ ʄˇʵˈˉʹˌΩΩ 
stokmaki@phyed.duth.gr 
 

ɲˇˏʵʰ ɳ˂ʷ˄ʹΣ ɼʰʻʹʴʺˍˊʽʰ 
ʆΦɳΦʊΦɮΦɮΦΣ ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌ 
ɲʽʶˎʻˏ˄ˍˊʽʰ ˍˇˎ ɲΦʃΦɾΦʅΦ ζɼ˂ʽ˄ʽˁʺ ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη 
edouda@phyed.duth.gr 
 

ʁ˃ʽ˂ʹˍʷˌ 
 

ʅˍʱˁˇˌ ɲʹ˃ʺˍˊʽˇˌ, ɼʰʻʹʴʹˍʺˌ 

ɼʰˊʵʽˇ˂ˇʴʽˁʺ ɼ˂ʽ˄ʽˁʺΣ ʆ˃ʺ˃ʰ ɹʰˍˊʽˁʺˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ʇʴʶʾʰˌΣ ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌΣ ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹ 
 

ɮʽ˒˄ʾʵʽˇˌ ˁʰˊʵʽʰˁˈˌ ʻʱ˄ʰˍˇˌ ˋˍʹ˄ ʱˋˁʹˋʹΥ ɮʽ˒˄ʾʵʽˇˌ ʺ ʃˊˇʲ˂ʷ˕ʽ˃ˇˌΤ 
 

ɰˈ˂ʰˁ˂ʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ, ɼ˂ʽ˄ʽˁˈˌ ɳˊʴˇ˒ˎˋʽˇ˂ˈʴˇˌΣ 

ɼʷ˄ˍˊˇ ɼʰˊʵʽʰˁʺˌ ɮˉˇˁʰˍʱˋˍʰˋʹˌΣ ɼʰˊʵʽˇ˂ˇʴʽˁʺ ɼ˂ʽ˄ʽˁʺ ɯˇˎʴˁˋ˃ˉˇˎˊʴˁΣ ɼ˂ʽ˄ʽˁʺ ʃˊˈ˂ʹ˕ʹˌ ˁʰʽ ɮʻ˂ʹˍʽʰˍˊʽˁʺˌΣ ɹʰˍˊʽˁʺ 
ʅ˔ˇ˂ʺΣ ʆʶ˔˄ʽˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɾˇ˄ʱ˔ˇˎ 
 

ʆʰ˔ˎʰˊˊˎʻ˃ʾʶˌ ˁʰʽ ɯˋˁʹˋʹ 
 

ɼʰˀˊʹˌ ʋˊʺˋˍˇˌ, ɹʰˍˊˈˌ ɼʰˊʵʽˇ˂ˈʴˇˌ 

ɾʷ˂ˇˌ ɳ˂˂ʹ˄ʽˁʺˌ ɼʰˊʵʽˇ˂ˇʴʽˁʺˌ ɳˍʰʽˊʶʾʰˌΣ ɮ˄ˍʽˉˊˈʶʵˊˇˌ ˍˇˎ ʅˎ˂˂ˈʴˇˎ ɲˊʰ˃ʽ˄˗˄ ɳʻʶ˂ˇ˄ˍ˗˄ ɲʽʱˋ˖ˋʹˌ ɼʰˊʵʽʰˁʺˌ 
ɮ˄ʰˁˇˉʺˌΣ ɲˊʱ˃ʰ 
 

ɼʰˊʵʽʰˁʺ ɮ˄ʰˁˇˉʺΥ ɶ ɳˎˊ˖ˉʰʿˁʺ ɳ˃ˉʶʽˊʾʰ 
 

ʃʰˉhɻ ˈˉˇˎ˂ˇˌ ɮ˔ʽ˂˂ʷʰˌ, ɹʰˍˊˈˌ ɼʰˊʵʽˇ˂ˈʴˇˌ 

ɾʷ˂ˇˌ ɳ˂˂ʹ˄ʽˁʺˌ ɼʰˊʵʽˇ˂ˇʴʽˁʺˌ ɳˍʰʽˊʶʾʰˌΣ ʃˊˈʶʵˊˇˌ ˁʰʽ ɲʽʶˎʻˏ˄˖˄ ʅˏ˃ʲˇˎ˂ˇˌ ˍʹˌ ɼ˂ʽ˄ʽˁʺˌ ΨΩɮʴʾʰ ɳʽˊʺ˄ʹΩΩΣ ʃˊˈʶʵˊˇˌ ˍˇˎ 
ʅˎ˂˂ˈʴˇˎ ɲˊʰ˃ʽ˄˗˄ ɳʻʶ˂ˇ˄ˍ˗˄ ɲʽʱˋ˖ˋʹˌ ɼʰˊʵʽʰˁʺˌ ɮ˄ʰˁˇˉʺˌΣ ɲˊʱ˃ʰ 
 

ɲʾˁˍˎˇ ʰˉʽ˄ʽʵ˖ˍ˗˄ ˃ʶ ˉˊ˖ˍˇʲˇˎ˂ʾʰ ʽʵʽ˖ˍʽˁ˗˄ ˔ˇˊʹʴʽ˗˄Υ ʆˇ ˉʰˊʱʵʶʽʴ˃ʰ ˍʹˌ ɲˊʱ˃ʰˌ 
 

ɾˉʰˁʱ˂ʹ ɮ˂ʶ˅ʱ˄ʵˊʰ, ɿˇˋʹ˂ʶˏˍˊʽʰ ɱʶ˄ʽˁˇˏ ɿˇˋˇˁˇ˃ʶʾˇˎ ɲˊʱ˃ʰˌ 

ʃʽˋˍˇˉˇʽʹ˃ʷ˄ʹ ɳˁˉʰʽʵʶˏˍˊʽʰ ʃˊ˗ˍ˖˄ ɰˇʹʻʶʽ˗˄ ˍʹˌ Rescue Training InternationalΣ ɱˊʰ˃˃ʰˍʷʰˌ ϧ ɳˁˉʰʽʵʶˏˍˊʽʰ ˋˍˇ˄ 
ʅˏ˂˂ˇʴˇ ζɲˊʰ˃ʽ˄ˇʾ ɳʻʶ˂ˇ˄ˍʷˌ ɲʽʱˋ˖ˋʹˌ ɼʰˊʵʽʰˁʺˌ ɮ˄ʰˁˇˉʺˌη 
 

ɼʰˊʵʽˇʰ˄ʰˉ˄ʶˎˋˍʽˁʺ ɮ˄ʰʸ˖ˇʴˈ˄ʹˋʹΥ ʋˊʺˋʹ ʶ˅˖ˍʶˊʽˁ˗˄ ʰˎˍˈ˃ʰˍ˖˄ ʰˉʽ˄ʽʵ˖ˍ˗˄ 
 
ʁ ʰʽ˒˄ʾʵʽˇˌ ʻʱ˄ʰˍˇˌ ʶ˄ˈˌ ʶ˂ʶˏʻʶˊʰ ʰˋˁˇˏ˃ʶ˄ˇˎ ʺ ʶ˄ˈˌ ʰʻ˂ʹˍʺ ʺ ˃ʽʰˌ ʰʻ˂ʺˍˊʽʰˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʰʴ˗˄ʰ ʺ ˍʹˌ 
ˉˊˇˉˈ˄ʹˋʹˌΣ ˔˖ˊʾˌ ʰ˃˒ʽʲˇ˂ʾʰ ʰˉˇˍʶ˂ʶʾ ʵʽʰ˔ˊˇ˄ʽˁʱ ʷ˄ʰ ʽʵʽʰʾˍʶˊʰ ʵˎˋʱˊʶˋˍˇ ʴʶʴˇ˄ˈˌΣ ˍˇ ˇˉˇʾˇ ˋˎʴˁ˂ˇ˄ʾʸʶʽ ˍʹ˄ ˁˇʽ˄˖˄ʾʰ 
ˁʰʽ ˒ʷˊ˄ʶʽ ˋˍˇ ˉˊˇˋˁʺ˄ʽˇ ˍˇ˄ ˉˊˇʲ˂ʹ˃ʰˍʽˋ˃ˈ ˁʰˍʱ ˉˈˋˇ ʹ ʱˋˁʹˋʹ ʶʾ˄ʰʽ ʷ˄ʰˌ ˉʰˊʱʴˇ˄ˍʰˌ ˁʰ˂ʺˌ ˎʴʶʾʰˌ ˉˇˎ ˋˎ˃ʲʱ˂˂ʶʽ 
ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˄ˇˋʹˊˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ʻ˄ʹˍˈˍʹˍʰˌΦ ɳʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ʹ ˍʰˁˍʽˁʺ ʱˋˁʹˋʹ ˉˊˇ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ 
ˁʰˊʵʽʰʴʴʶʽʰˁʷˌ ˉʰʻʺˋʶʽˌΣ ˋʶ ˋˉʱ˄ʽʶˌ ˈ˃˖ˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ˋˎ˄ʵʷʶˍʰʽ ʱˊˊʹˁˍʰ ˃ʶ ˍˇ˄ ʰʽ˒˄ʾʵʽˇ ʻʱ˄ʰˍˇ ˂ˈʴ˖ ʱʴ˄˖ˋˍ˖˄ 
ˎˉˇˁʶʾ˃ʶ˄˖˄ ˁʰˊʵʽʰˁ˗˄ ˄ˇˋʹ˃ʱˍ˖˄Φ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ʵʶʵˇ˃ʷ˄ˇ ˈˍʽ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʰˎˍʱ ˍʰ ˋˎ˃ʲʱ˄ˍʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˉ́ ˇ˂ʹ˒ʻˇˏ˄ ˃ʶ ˍʰˁˍʽˁˈ ˉˊˇʰʻ˂ʹˍʽˁˈ ʷ˂ʶʴ˔ˇΦ ʅˁˇˉˈˌ ˍʹˌ ʅˍˊˇʴʴˎ˂ʺˌ ʆˊʱˉʶʸʰˌ ʶʾ˄ʰʽ ˄ʰ ʰ˄ʰʵʶʾ˅ʶʽ ˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˁʰʽ ˍʰ ʰʾˍʽʰ ˉˊˈˁ˂ʹˋʹˌ ʰˎˍˇˏ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˁʰʽ ˄ʰ ˉˊˇʲʱ˂˂ʶʽ ˍʰ 
˃ʷˍˊʰ ˉˊˈ˂ʹ˕ʹˌ ˉˇˎ ˇ˒ʶʾ˂ˇˎ˃ʶ ˄ʰ ˎʽˇʻʶˍʺˋˇˎ˃ʶ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ʴʽ˄ˈ˃ʰˋˍʶ ˁˇʽ˄˖˄ˇʾ ˍʷˍˇʽ˖˄ ˋˎ˃ʲʱ˄ˍ˖˄ ˋˍˇˎˌ 
ʶˉʰʴʴʶ˂˃ʰˍʽˁˇˏˌ ˔˗ˊˇˎˌ ʱʻ˂ʹˋʹˌΦ 
 
 

ʅʹ˃ʶʾ˖ˋʹΥ ɶ ̱̀ ˊˇʴʴˎ˂ʺ ˍ́ ʱˉʶʸʰ ˎ˂ˇˉˇʽʶʾˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵˊʱˋʶ˖˄ ˍˇˎ ɲʽʿʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Υ ΨΩɼ˂ʽ˄ʽˁʺ ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰΩΩ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʅˏ˂˂ˇʴˇ 
ʊˇʽˍʹˍ˗˄ ʆΦɳΦʊΦɮΦɮΦ ΨΩʅˉˏˊˇˌ ɽˇˏʹˌΩΩ ˁʰʽ ʶʾ˄ʰʽ ʰ˒ʽʶˊ˖˃ʷ˄ʹ ˋˍʹ ˃˄ʺ˃ʹ ˍʹˌ ˒ˇʽˍʺˍˊʽʰˌ ɱʶ˖ˊʴʾʰˌ ʅˇ˂ʰ˄ʱˁʹΣ ʹ ˇˉˇʾʰ ʷ˒ˎʴʶ 
ʰʵˈˁʹˍʰ ʰˉˈ ˁˇ˄ˍʱ ˃ʰˌ ˉˊʽ˄ ʷ˄ʰ ˔ˊˈ˄ˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌΦ ʆʹ ̱́̀ ˇʴʴˎ˂ʺ ˍ́ ʱˉʶʸʰ ʶ˄ʽˋ˔ˏˇˎ˄ 
˃ʶ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˇ ΨΩʅˏ˂˂ˇʴˇˌ ʅˍʺˊʽ˅ʹˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋʹˌ ɼʰˊʵʽˇˉʰʻ˗˄ ˁʰʽ ʃˊˈ˂ʹ˕ʹˌ ɼʰˊʵʽˇˉʰʻʶʽ˗˄ ɿˇ˃ˇˏ 
ʄˇʵˈˉʹˌΩΩ 
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SUDDEN CARDIAC DEATH IN SPORT: PREVENTION STRATEGIES 
 

Chairmen: Savvas Tokmakidis, Emeritus Professor of Exercise Physiology 

D.P.E.S.S., Democritus University of Thrace 
President of the "Association of Cardiovascular Patients, Promoting the Support, Rehabilitation and Prevention of Heart 
Disease in the Prefecture of Rodopi" 
 

Helen Douda, Professor 
D.P.E.S.S., Democritus University of Thrace 
Director of the Inter-institutional Postgraduate Program: "Clinical Exercise and Applications of Technology in Health" 
 

Speakers 
 

Dimitrios Stakos, Professor 
Cardiology Clinic of the Medical School, Democritus University of Thrace, Alexandrouli 
 

Sudden Cardiac Death in Sport: Sudden or Predictable? 
 

Konstantinos Volaklis, Clinical Exercise Physiologist 
Heart Rehabilitation Center, Cardio Clinic Augsburg / Center of Cardiac Prevention & Sports Medicine, Medical School, 
Technological University of Munich 
 

Tachyarrythmias and Exercise 
 

Christos Kairis, Cardiologist 
Member of the Hellenic Society of Cardiology, Vice-President of the Drama Association of Heart Attack Rescue Volunteers, 
Drama 
 

Cardiac Arrest: The European Experience 
 

Achilleas Papadopoulos, Cardiologist 
Member of the Hellenic Society of Cardiology, President and CEO of the AgiaIrini Clinic, President of the Drama Association of 
Heart Attack Rescue Volunteers, Drama 
 

Defibrilator Network initiated by private sponsors: The Drama experience 
 

Alexandra Bakali, Nurse at the General Hospital of Drama 
Certified First Aid Instructor of Rescue Training International, Secretary &Instructor of the Association of Heart Attack Rescue 
Volunteers, Drama 
 

Cardiopulmonary Resuscitation: Use of automated external defibrilators 
 
The sudden death of a trainee or of an athlete during competition or training, without a doubt, is a particularly unpleasant 
event over time, which shocks societies and brings to the fore the question of whether exercise is a factor of good health 
which contributes significantly to the reduction of morbidity and mortality. Regular exercise is known to prevent 
cardiovascular disease, but in rare cases, it is intimately related to sudden death due to unknown underlying heart diseases. 
It is also well known, that most of these events can be prevented by optimizing the pre-participation screening.The purpose 
of this Round Table is to highlight the scientific data related to the frequency of occurrence and the causes of sudden death 
in sports and to highlight the preventive measures that must be adopted so that we do not become part of such events in the 
professional sports areas. 
 
 
Note: The roundtable is implemented in the context of the scientific activities of the Inter-Institutional Graduate Program: 
"Clinical Practice and Applications of Technology in Health" in collaboration with the T.E.F.A.A. Student Association "Spyros 
Louis" and is dedicated to the memory of the student Georgia Solanaki, who unexpectedly left us a year ago during her daily 
training. The Round Table is supported by the participation of the "Association of Cardiovascular Patients Promoting the 
Support, Rehabilitation anŘ tǊŜǾŜƴǘƛƻƴ ƻŦ IŜŀǊǘ 5ƛǎŜŀǎŜ ƛƴ ǘƘŜ tǊŜŦŜŎǘǳǊŜ ƻŦ wƻŘƻǇƛέ  



31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ & ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-11 ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ʅˍˊˇʴʴˎ˂ʷˌ ʆˊʱˉʶʸʶˌ 
 

19 

 
 

ʆʁ ɮʇʄɹʁ ʆɶʅ ɳɽɽɶɿɹɼɶʅ ɼɮɽɮɸʁʅʊɮɹʄɹʅɶʅ 
 

ʃˊˇʶʵˊʶʾˇΥ ʆʰ˅ʽ˂ʵʱˊʹˌ ɼˎˊʽʱˁˇˌΣ ʁ˃ˈˍʽ˃ˇˌ ɼʰʻʹʴʹˍʺˌ  
ʆΦɳΦʊΦɮΦɮΦΣ ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌ 
ktaxildar@phyed.duth.gr 
 

ɽʰˉʰˊʾʵʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ ɼʰʻʹʴʹˍʺˌ  
ʆΦɳΦʊΦɮΦɮΦΣ ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌ 
lapco@phyed.duth.gr 
 

ʁ˃ʽ˂ʹˍʷˌ 
 

ɽʽˈ˂ʽˇˌ ɳˎʱʴʴʶ˂ˇˌ, ʃˊˈʶʵˊˇˌ 
ɳʻ˄ʽˁʺˌ ʁ˃ˇˋˉˇ˄ʵʾʰˌ ɼʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ 

 

ʆˇ ˈˊʰ˃ʰ ˍˇˎ ʰ˄ʰˉˍˎ˅ʽʰˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ˉʱˋˁʶˍ 
 

ɼʰ˂ʰ˃ˉˈˁʹˌ ɱʽʱ˄˄ʹˌ, ʃˊˇˉˇ˄ʹˍʺˌ 
ɳʻ˄ʽˁʺˌ ʁ˃ʱʵʰˌ ʃh ʾʵ˖˄ 

 

ɶ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ʰ˄ʰˉˍˎ˅ʽʰˁˈ ˉˊˈʴˊʰ˃˃ʰ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ ˍʹˌ ɳʁɼ 
 

ʋʰˍʸʹ˄ʽˁˇ˂ʱˇˎ ɮʻʰ˄ʱˋʽˇˌ, ɮ˄ʰˉ˂ʹˊ˖ˍʺˌ ɼʰʻʹʴʹˍʺˌ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏ 
 

ɿʷʶˌ ˍʱˋʶʽˌ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ ˄ʶʰˊ˗˄ ʰʻ˂ʹˍ˗˄ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹˌ 
 
 
THE FUTURE OF GREEK BASKETBALL 
 

Chairmen: Kyriakos Taxildaris, Emeritus Professor 

D.P.E.S.S., Democritus University of Thrace 
ktaxildar@phyed.duth.gr 
 

Konstantinos Laparidis, Professor 
D.P.E.S.S., Democritus University of Thrace 
lapco@phyed.duth.gr 
 

Speakers 
 

Evangelos Liolios, President 
Hellenic Basketball Federation 
 

The vision of the Developmental Model for Greek Basketball 
 

Giannis Kalampokis, Coach 
National Youth Team 
 

The Development of Technical and Tactical skills in the HBF Basketball Developmental Model 
 

Athanasios Chatzinikolaou, Associate Professor, 
Democritus University of Thrace, School of Physical Education & Sport Science  
 

New scientific approaches in supporting young basketball players 
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ɼʇɼɽɹɼɶ ʃʄʁʃʁɿɶʅɶ ɾɳ ʅʇɿɸɳʆɳʅ ʃʁɽʇɮʄɸʄɹɼɳʅ ɮʅɼɶʅɳɹʅ ʅʆʁ ʅʇɱʋʄʁɿʁ ɱʇɾɿɮʅʆɶʄɹʁ 
 

7ˇ ɸʶ˃ʰˍʽˁˈ ʅʶ˃ʽ˄ʱˊʽˇ ˍˇˎ ɲʽʿʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Υ ζɼ˂ʽ˄ʽˁʺ 
ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰηΦ 
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ʆΦɳΦʊΦɮΦɮΦ 
ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅη ς ɹ˄ˋˍʽˍˇˏˍˇ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ 
 

ʇˉʶˏʻˎ˄ʹ ʅʶ˃ʽ˄ʰˊʾˇˎΥ ɲˇˏʵʰ ɳ˂ʷ˄ʹ, ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦ, 
ɲʽʶˎʻˏ˄ˍˊʽʰ ̱ ˇˎ ɲΦʃΦɾΦʅΦ ζɼ˂ʽ˄ʽˁʺ ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη 
 

ʅˎ˄ˍˇ˄ʽˋˍʺˌΥ ʅˉʱˋʹˌ ɮˉˈˋˍˇ˂ˇˌΣ ɾʷ˂ˇˌ ɳΦɳΦʃΦ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦ 
 

ɳɿʁʆɶʆɮ ɹΥ ɸʶ˖ˊʹˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ - ɰʰˋʽˁʷˌ ɴ˄˄ˇʽʶˌ ϧ ʃˊˇˉˇ˄ʹˍʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎ о5 /ƛǊŎǳƛǘ 
 

ɳɿʁʆɶʆɮ ɹɹΥ ɮˉˈ ˍʹ ɸʶ˖ˊʾʰ ˋˍʹ˄ ʃˊʱ˅ʹ ˋˍˇ ʅˏʴ˔ˊˇ˄ˇ ɱˎ˃˄ʰˋˍʺˊʽˇ - ɲʽʶ˅ʰʴ˖ʴʺ ʃˊˇˉˇ˄ʹˍʽˁʺˌ 
ʅˎ˄ʶʵˊʾʰˌ о5 /ƛǊŎǳƛǘ 
 

ʁ˃ʽ˂ʺˍˊʽʰ 
 

ɼʰʸʱˁʹ ɾʷ˄ʽʰΣ MScΣ ɼʰʻʹʴʺˍˊʽʰ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌΣ ɳ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ɳˉʰʴʴʶ˂˃ʰˍʾʰˌ ɯˋˁʹˋʹˌ ϧ ʇʴʶʾʰˌ 

 

ʅˍˈ˔ˇˌ ˍˇˎ ˋʶ˃ʽ˄ʰˊʾˇˎ ʶʾ˄ʰʽ ˄ʰ ʶ˅ʹʴʺˋʶʽΣ ˄ʰ ˁʰʻˇʵʹʴʺˋʶʽ ˁʰʽ ˄ʰ ʶˉʽʵʶʾ˅ʶʽ ˋˍˇ˄ ɳˉʰʴʴʶ˂˃ʰˍʾʰ ˍʹˌ 
ɯˋˁʹˋʹˌ ˍˇ˄ ˍˊˈˉˇ ˇˊʴʱ˄˖ˋʹˌ ʰ˂˂ʱ ˁʰʽ ʵʽʶ˅ʰʴ˖ʴʺˌ ˉˊˇˉˇ˄ʹˍʽˁ˗˄ ˋˎ˄ʶʵˊʽ˗˄ ˃ʶ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˃ʽʰ 
ʵʽʰ˒ˇˊʶˍʽˁʺ ɼˎˁ˂ʽˁʺ ʃˊˇˉˈ˄ʹˋʹΣ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˋˏ˄ʻʶˍʶˌΣ ˉˇ˂ˎʰˊʻˊʽˁʷˌ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁʷˌ 
ɮˋˁʺˋʶʽˌΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍʺˌ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˇ ʰˋˁˇˏ˃ʶ˄ˇˌ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ ˉˇ˂ˎˉˇʾˁʽ˂ʶˌ ˁʰʽ 
ˉˇ˂ˎʵʽʱˋˍʰˍʶˌ ʰˋˁʺˋʶʽˌΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ˁʽ˄ʹˍʽˁʺ ʶˉʾʴ˄˖ˋʹΣ ˊˇʿˁˈ ʷ˂ʶʴ˔ˇ ˁʰʽ ΨΩʶˉʷˁˍʰˋʹ ˁʽ˄ʺˋʶ˖˄ΩΩΦ 
ʁˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ˍʽˌ ʰˋˁʺˋʶʽˌ ˍˇˎ о5 /ƛǊŎǳƛǘ ʰ˄ʺˁˇˎ˄ ˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ΨΩɽʶʽˍˇˎˊʴʽˁʺˌ ʃˊˇˉˈ˄ʹˋʹˌΩΩ ʶ˄˗ 
ˇˊʽˋ˃ʷ˄ʶˌ ʱ˂˂ʶˌ ˉˊˇ˔˖ˊˇˏ˄ ˉʶˊʰʽˍʷˊ˖ ˋˍˇ˄ ˔˗ˊˇ ˍʹˌ ΨΩʆˊʽˋʵʽʱˋˍʰˍʹˌ ɼʾ˄ʹˋʹˌΩΩΦ ʆˇ о5 /ƛǊŎǳƛǘ ʶʾ˄ʰʽ 
ˇˊʴʰ˄˖˃ʷ˄ˇ ˃ʱʻʹ˃ʰ ˍʱ˅ʹˌ ʰ˂˂ʱ ˁʰʽ ʰˍˇ˃ʽˁʺˌ ˋˎ˄ʶʵˊʾʰˌ ˁʰʽ ʲʰˋʾʸʶˍʰʽ ˋˍʽˌ ʰˊ˔ʷˌ ˍˇˎ 9Φ.Φ/Φ ¢ǊŀƛƴƛƴƎ 
{ȅǎǘŜƳ ϭ Σ ʷ˔ˇ˄ˍʰˌ ˍʹ˄ ʷʴˁˊʽˋʹ ʰˉˈ ˍˇ 9ǳǊƻǇŜŀƴ /ƻƭƭŜƎŜ ƻŦ {ǇƻǊǘǎ ϧ 9ȄŜǊŎƛǎŜ tƘȅǎƛŎƛŀƴǎ ό9/h{9tύΦ 
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CIRCUIT TRAINING WITH COMPLEX, MULTI-JOINT EXERCISES IN THE CONTEMPORARY GYM 
 

7th Thematic Seminar of the tƻǎǘƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳΥ ά/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ 
¢ŜŎƘƴƻƭƻƎȅ ƛƴ IŜŀƭǘƘέΦ 
 
Department of Physical Education and Sport Science of the School of Physical Education and Sport Science of Democritus 
University of Thrace in collaboration with the Natioƴŀƭ /ŜƴǘŜǊ ŦƻǊ {ŎƛŜƴŎŜ wŜǎŜŀǊŎƘ ά59ahYwL¢h{έ ς The Institute of 
Informatics and Telecommunications (IIT) 
 

Workshop Director: Helen Douda, Professor  
Democritus University of Thrace, D.P.E.S.S.,  
Director ƻŦ ǘƘŜ tƻǎǘƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳ ά/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ IŜŀƭǘƘέ 
 

Coordinator: Apostolos Spassis, Specialized Teaching Staff 
Democritus University of Thrace, D.P.E.S.S. 
 

SECTION ɹ: Theoretical Approach - Basic terms & Program Design for 3D Circuit sessions 
 
SECTION II: From Theory to Practice in the Modern Gym - 3D Circuit complete class conduction 
 

Speaker 
 

Menia Kazaki, MSc, Sports Science Specialist, Health & Fitness Professional & Educator  
 

¢ƘŜ ²ƻǊƪǎƘƻǇΩǎ ŀƛƳ ƛǎ ǘƻ ŜȄǇƭŀƛƴΣ ƎǳƛŘŜ ŀƴŘ ŜȄƘƛōƛǘ ǘƘŜ ǿŀȅ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ǘƘŜ 9ȄŜǊŎƛǎŜ {ǇŜŎƛŀƭƛǎǘ Ŏŀƴ 
organize and provide training sessions that include a different type of Circuit Training, the one that 
incorporates Complex, Multi-joint and Functional Exercises. During such training sessions the 
attendant is required to perform diverse, multidimensional exercises while applying: movement 
ŎƻƴǎŎƛƻǳǎƴŜǎǎΣ Ŧƭƻǿ ŎƻƴǘǊƻƭ ŀƴŘ ΨΩƳƻǾŜƳŜƴǘ ǎǇǊŜŀŘΩΩΦ /ŜǊǘŀƛƴ ŜȄŜǊŎƛǎŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ о5 /ƛǊŎǳƛǘ 
ōŜƭƻƴƎ ǘƻ ǘƘŜ ΨΨCǳƴŎǘƛƻƴŀƭ ¢ǊŀƛƴƛƴƎΩΩ ŘƻƳŀƛƴΣ ǿƘŜǊŜŀǎ ŎŜǊǘŀƛƴ ƻǘƘŜǊǎ ǇǊƻŎŜŜŘ ŦǳǊǘƘŜǊ ƛƴǘƻ ǘƘŜ ǊŜŀƭƳ ƻŦ 
ΨΩо5 aƻǾŜƳŜƴǘΩΩΦ о5 /ƛǊŎǳƛǘ ŎƻƴǎǘƛǘǳǘŜǎ ŀƴ ƻǊƎŀƴƛȊŜŘ ƎǊƻǳǇ ƻǊ ǇŜǊǎƻƴŀƭ ǘǊŀƛƴƛƴƎ ǎŜǎǎƛƻƴ ŀƴŘ ƛǘ ƛǎ ōased 
ǳǇƻƴ ǘƘŜ ǘǊŀƛƴƛƴƎ ǇǊƛƴŎƛǇƭŜǎ ƻŦ 9Φ.Φ/Φ ¢ǊŀƛƴƛƴƎ {ȅǎǘŜƳ ϭΣ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƭƭŜƎŜ ƻŦ 
Sports & Exercise Physicians (ECOSEP). 
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ɰɹʍɾɮʆɹɼɶ ʃɮʄʁʇʅɹɮʅɶ ʆʁʇ WATSU (WATER - SHIATSU) 
 

ʇˉʶˏʻˎ˄ʹ ʅʶ˃ʽ˄ʰˊʾˇˎΥ ɾˉʱˍˋʽˇˎ ʅˇ˒ʾʰΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦ 
 

9bh¢I¢! LΥ ɳʽˋʰʴ˖ʴʺ ς ɸʶ˖ˊʾʰ 
 
9bh¢I¢! LLΥ ʃˊʰˁˍʽˁʺ ɳ˒ʰˊ˃ˇʴʺ 
 

ʁ˃ʽ˂ʺˍˊʽʰ 
 

ʃˇ˂ʰˍʾʵˇˎ ɱʶ˖ˊʴʾʰΣ ɮˁʰʵʹ˃ʰʿˁʺ ʇˉˈˍˊˇ˒ˇˌ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ Watsu Provider 
 

ʆˇ ²ŀǘǎǳΣ ˋˏ˄ʻʶˋʹ ˍ˖˄ ˂ʷ˅ʶ˖˄ ǿŀǘŜǊ ˁʰʽ ǎƘƛŀǘǎǳΣ ʶʾ˄ʰʽ ˍˇ ˉˊ˗ˍˇ ʶʾʵˇˌ ˎʵʱˍʽ˄ˇˎ ōƻŘȅǿƻǊƪ ˉˇˎ 
ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˎˍˇˍʶ˂˗ˌΦ ɸʶ˖ˊʶʾˍʰʽ ˖ˌ ʹ ˉ˂ʷˇ˄ ˊʽʸˇˋˉʰˋˍʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ʰʴ˖ʴʺˌ ˎʴʶʾʰˌ ˍˇˎ 
ˋ˗˃ʰˍˇˌΦ ʆˇ ˄ʶˊˈ ʶ˃ˉ˂ˇˎˍʾʸʶʽ ˁʰʽ ʶ˄ʽˋ˔ˏʶʽ ˍʹ ʵˊʱˋʹ ˍˇˎ ǎƘƛŀǘǎǳ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˅ˇ˃ʱ˂ˎ˄ˋʹ ˍʹˌ 
˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ˄ʶˎˊʽˁˇˏΣ ˃ˎˇˋˁʶ˂ʶˍʽˁˇˏ ˁʰʽ ʶ˄ʶˊʴʶʽʰˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ 
ˋʶ ˄ʶˊˈ ʻʶˊ˃ˇˁˊʰˋʾʰˌ оп-осϲ/Φ ʃʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁʽ˄ʹˍˇˉˇʽʺˋʶʽˌΣ ʵʽʰˍʱˋʶʽˌ ˁʰʽ ˉʽʷˋʶʽˌ ˋʶ ʶʽʵʽˁʷˌ 
ˉʶˊʽˇ˔ʷˌ ˈˉˇˎ ˇʽ ʵʾ˄ʶˌ ˍˇˎ ˄ʶˊˇˏ ʶˉʽʵˊˇˏ˄ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ʰʾˋʻʹˋʹ ˋˍˇ ˋ˗˃ʰΦ ʆˇ ²ŀǘǎǳ 
ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋʶ тл ˔˗ˊʶˌ ʰˉˈ ʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ˎʴʶʾʰˌΣ ˍˈˋˇ ˖ˌ ˃ʷˋˇ ˔ʰ˂ʱˊ˖ˋʹˌ ˁʰʽ ˉˊˈ˂ʹ˕ʹˌ ˋʶ ǎǇŀ 
ˁʰʽ ˔˗ˊˇˎˌ ʶˎʶ˅ʾʰˌ ˈˋˇ ˁʰʽ ˋˍˇˎˌ ˁˏˁ˂ˇˎˌ ˍˇˎ ˎ˕ʹ˂ˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ʰ˂˂ʱ ˁʰʽ ˋʶ ˄ˇˋˇˁˇ˃ʶʾʰ ˁʰʽ 
ˁ˂ʽ˄ʽˁʷˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˖ˌ ˋˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʺ ʰʴ˖ʴʺ ˎʴʶʾʰˌ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ 
 
EXPERIENTIAL PRESENTATION OF WATSU (WATER - SHIATSU) 
 

Workshop Director: Sophia Batsiou, Associate Professor 
Democritus University of Thrace, D.P.E.S.S. 
 

SECTION I: Theory ς Introduction 
 

SECTION II: Practical Application 
 

Speaker 
 

Georgia Polatidou, Academic Fellow DUTH, Teacher of Adapted Physical Education, Watsu Provider 
 

Watsu (Siatsu in the water) is a form of Aquatic Bodywork developed independently in 1980. ɹt is 
ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ǊŀŘƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ǘƘŜ ōƻŘȅΩǎ ƘŜŀƭǘƘ ŜŘǳŎŀǘƛƻƴΦ ²ŀǘŜǊ ŜƴǊƛŎƘŜǎ ŀƴŘ ŜƴƘŀƴŎŜǎ 
shiatsu effects providing a better function of the nervous, musculoskeletal and energy system. It is 
Applied only in water of 34-ос ϲ /Φ Lǘ ƛƴŎƭǳŘŜǎ ƳƻōƛƭƛȊŀǘƛƻƴǎΣ ǎǘǊŜǘŎƘŜǎ ŀƴŘ ǇǊŜǎǎǳǊŜǎ ƛƴ ǎǇŜŎƛŦƛŎ ŀǊŜŀǎ 
where water vortices affect the body offering a unique feeling. Watsu is applied in 70 countries by 
health professionals, both as a mean of relaxation and prevention, in spa and wellness areas as well as 
in high lever sport circles. It is also provided in hospitals and rehabilitation clinics as a complementary 
health and rehabilitation treatment.  
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ɱɿʍʄɹɾɹɮ ɾɳ ʆɶɿ ɮɹɸʁʇʅɮ {bh9½9[9bΥ ɶ ɽɳɹʆʁʇʄɱɹɮ ʆʁʇ ʃʁɽʇɮɹʅɸɶʆɶʄɹɮɼʁʇ 
ʃɳʄɹɰɮɽɽʁɿʆʁʅ ʅʆɮ ɮʆʁɾɮ ɾɳ ɮɿɮʃɶʄɹɮ ɼɮɹ ʋʄʁɿɹɳʅ ʃɮɸɶʅɳɹʅ 
 

ʇˉʶˏʻˎ˄ʹ ʅʶ˃ʽ˄ʰˊʾˇˎ: ɾˉʱˍˋʽˇˎ ʅˇ˒ʾʰΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦ 
 

ʁ˃ʽ˂ʺˍˊʽʰ 
 

ʃˇ˂ʰˍʾʵˇˎ ɱʶ˖ˊʴʾʰΣ ɮˁʰʵʹ˃ʰʿˁʺ ʇˉˈˍˊˇ˒ˇˌ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ Watsu Provider 
 

ɶ ʰʾʻˇˎˋʰ {ƴƻŜȊŜƭŜƴ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˋˍʹ˄ ʁ˂˂ʰ˄ʵʾʰ ˃ʶ ˋˁˇˉˈ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˍʹ˄ ʰˉʰˊʰʾˍʹˍʹ 
˔ʰ˂ʱˊ˖ˋʹ ˋʶ ʱˍˇ˃ʰ ˃ʶ ʰʽˋʻʹˍʹˊʽʰˁʷˌ ʵˎˋ˂ʶʽˍˇˎˊʴʾʶˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ˃ʷʻˇʵˇˌ 
ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˍʹˌ ʰʽˋʻʹˍʹˊʽʰˁʺˌ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˍˇˎ ʰˍˈ˃ˇˎΦ ʆˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍʹˌ ʰʾʻˇˎˋʰˌ {ƴƻŜȊŜƭŜƴ 
ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˎ˂ʽˁʱ ˍʰ ˇˉˇʾʰ ʶˊʶʻʾʸˇˎ˄ ˈ˂ʶˌ ˍʽˌ ʰʽˋʻʺˋʶʽˌ ˁʰʽ ˉˊˇˋʰˊ˃ˈʸˇ˄ˍʰʽ ˋʶ ˁʱʻʶ ʱˍˇ˃ˇ ˃ʶ 
ʲʱˋʹ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˉˇʽˁʾ˂ʰ ʰʽˋʻʹˍʹˊʽʰˁʱ ʶˊʶʻʾˋ˃ʰˍʰΦ ʅʺ˃ʶˊʰ ʹ 
{ƴƻŜȊŜƭŜƴ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʵˇ˃ʹ˃ʷ˄ˇ ˉˇ˂ˎʰʽˋʻʹˍʹˊʽʰˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˍˇ ˇˉˇʾˇ ʶˉʽˍˊʷˉʶʽ ˋˍˇ˄ ˔ˊʺˋˍʹΣ 
ʷ˔ˇ˄ˍʰˌ ˍˇ˄ ʵʽˁˈ ˍˇˎ ˔˗ˊˇ ˁʰʽ ˔ˊˈ˄ˇΣ ˄ʰ ҡʱʻʶʽ ˄ʰ ʹˊʶ˃ʶʾ ˁʰʽ ˄ʰ ʰˎˍʶ˄ʶˊʴʶʾ ʵʽʶˊʶˎ˄˗˄ˍʰˌ ˍʰ 
ʶˊʶʻʾˋ˃ʰˍʰ ˉˇˎ ˍˇ˄ ˉʶˊʽʲʱ˂˂ˇˎ˄Φ ʍˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˔ˊʺˋʹˌ ˍʹˌ ʰʾʻˇˎˋʰˌ {ƴƻŜȊŜƭŜƴ ˍʰ ʱˍˇ˃ʰ 
ˉˊˇˇʵʶˎˍʽˁʱ ʴʾ˄ˇ˄ˍʰʽ ʽˁʰ˄ʱ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ ˍʰ ˉˇ˂˂ʰˉ˂ʱ ʶˊʶʻʾˋ˃ʰˍʰ ˍˇˎ 
ˉʶˊʽʲʱ˂˂ˇ˄ˍˈˌ ˍˇˎˌΦ ɶ ʰʾʻˇˎˋʰ {ƴƻŜȊŜƭŜƴ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʰˊ˔ʽˁʱ ˋʶ ʱˍˇ˃ʰ ˃ʶ ˋˇʲʰˊʺ ˄ˇʹˍʽˁʺ 
ʰ˄ʰˉʹˊʾʰΣ ʶ˄˗ ˋˍʹ˄ ˉˇˊʶʾʰ ʲˊʺˁʶ ʶ˒ʰˊ˃ˇʴʺ ˋˍʹ ˒ˊˇ˄ˍʾʵʰ ˍ˖˄ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ˃ʶ ʱ˄ˇʽʰΣ ˋʶ 
˕ˎ˔ʽʰˍˊʽˁʷˌ ˁ˂ʽ˄ʽˁʷˌΣ ˋʶ ˁʷ˄ˍˊʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ˋʶ ˋ˔ˇ˂ʽˁʷˌ ˃ˇ˄ʱʵʶˌ ʶʽʵʽˁʺˌ ʰʴ˖ʴʺˌΣ ˋʶ ˉʰʽʵʽʱ ˁʰʽ 
ʶ˄ʺ˂ʽˁʶˌ ˃ʶ ɲɳʃʇ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ ˒ʱˋ˃ʰ ˍˇˎ ʰˎˍʽˋ˃ˇˏΦ 
 

ɸʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʹ ˉʶˊʽʴˊʰ˒ʺ ˍˇˎ ˉˇ˂ˎʰʽˋʻʹˍʹˊʽʰˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˍʹˌ ʰʾʻˇˎˋʰˌ ˁʰʽ ˍ˖˄ 
ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˃ʷˋʰ ˋʶ ʰˎˍʺ˄Σ  ʹ ˔ˊʺˋʹ ˍˇˎˌ ˁʰʽ ʻʰ ʰ˄ʰ˂ˎʻʶʾ ʹ ʻʶ˖ˊʾʰ ˍʹˌ 
ʰʽˋʻʹˍʹˊʽʰˁʺˌ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˋˍʹ˄ ˇˉˇʾʰ ʲʰˋʾʸˇ˄ˍʰʽ ˍʰ ʻʶˊʰˉʶˎˍʽˁʱ ˉˊ˖ˍˈˁˇ˂˂ʰ ˃ʷˋʰ ˋˍʹ˄ 
ʰʾʻˇˎˋʰΦ ɾʶ ʵʶʵˇ˃ʷ˄ʹ ˍʹ ˃ʹ ˏˉʰˊ˅ʹ ʵ˖˃ʰˍʾˇˎ ˋˍˇ ˔˗ˊˇ ʻʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ y ˖˄ˍʰ˄ʺ ʵʽʰˋˏ˄ʵʶˋʹ 
˃ʶ ʵʹ˃ˈˋʽʶˌ ˁʰʽ ʽʵʽ˖ˍʽˁʷˌ ʵˇ˃ʷˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ˄ ʰʾʻˇˎˋʰ ˖ˌ ˃ʷˋˇ ˉʰˊʷ˃ʲʰˋʹˌ ˋˍˇ 
ʻʶˊʰˉʶˎˍʽˁˈ ˍˇˎˌ ˉˊˈʴˊʰ˃˃ʰΦ  ɸʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ʲʾ˄ˍʶˇ ʰˉˈ ˍˇˎˌ ˔˗ˊˇˎˌ ʰˎˍˇˏˌ ˁʰʽ ˉʰˊˇˎˋʾʰˋʺ 
ˍˇˎˌ ʰˉˈ ˍˇˎˌ ˎˉʶˏʻˎ˄ˇˎˌ ˔ˊʺˋʹˌ ʰˎˍ˗˄Φ 
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INTRODUCTION TO THE SNOEZELEN ROOM: THE FUNCTION OF THE MULTISENSORY 
ENVIRONMENT FOR PEOPLE WITH DISABILITIES AND CHRONIC DISEASES 
 
Workshop Director: Sophia Batsiou, Associate Professor 
Democritus University of Thrace, D.P.E.S.S. 
 

Speaker 
 

Georgia Polatidou, Academic Fellow DUTH, Teacher of Adapted Physical Education, Watsu Provider 
 

The Snoezelen room was created in the Netherlands to provide necessary relaxation to people with 
sensory impairments and is used as a method to activate sensory integration. The environment of the 
Snoezelen room consists of materials that stimulate all the senses and are adapted to each person 
based on their needs, so as to cause a variety of sensory stimuli. Nowadays, Snoezelen is a structured 
multi-sensory environment, which allows the user to learn to calm down and self-act by exploring the 
stimuli that surround him having his own space and time. As a result of using the Snoezelen room 
individuals progressively become able to process multiple stimuli in their environment. The Snoezelen 
room was initially used for people with severe mental disabilities, while along the way it found 
ŀǇǇƭƛŎŀǘƛƻƴ ƛƴ ǘƘŜ ŎŀǊŜ ƻŦ ǘƘŜ ŜƭŘŜǊƭȅ ǿƛǘƘ ŘŜƳŜƴǘƛŀ ŀƴŘ !ƭȊƘŜƛƳŜǊΩǎΣ ƛƴ ǇǎȅŎƘƛŀǘǊƛŎ ŎƭƛƴƛŎǎΣ ƛƴ 
rehabilitation centers, in special education schools for children and adults with ADHD as well as on the 
spectrum of autism. 
 

There will be a description of the multisensory environment of the room, a presentation of the objects 
that used inside the room and also the theory of sensory integration on which the therapeutic 
protocols are based. Given the non-existence of a room, there will be a live connection with public and 
private structures that use Snoezelen room as a means of intervention in their therapeutic program. 
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MERMAIDING - ɼʁɽʇɾɰɶʅɶ ɾɳ ʁʇʄɮ ɱʁʄɱʁɿɮʅ 
 

ʇˉʶˏʻˎ˄ˇˌ ʅʶ˃ʽ˄ʰˊʾˇˎΥ ɱˇˏˊʴˇˎ˂ʹˌ ɰʰˋʾ˂ʶʽˇˌ, ɼʰʻʹʴʹˍʺˌ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦ 
 

ɳɿʁʆɶʆɮ ɹΥ ɳʽˋʰʴ˖ʴʽˁʺ ʻʶ˖ˊʾʰ 
 

ɳɿʁʆɶʆɮ ɹɹΥ ʃˊʰˁˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺ 
 

ʁ˃ʽ˂ʺˍˊʽʰ 
 

ɲʹ˃ʰˁˇˉˇˏ˂ˇˎ ɮʽˁʰˍʶˊʾ˄ʹ, ɼʰʻʹʴʺˍˊʽʰ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ, MSc ʃʰʽʵʰʴ˖ʴʽˁʺ ˁʰʽ ɲʹ˃ʽˇˎˊʴʽˁʺ 
˃ʱʻʹˋʹΣ MSc ɾʶʴʽˋˍˇˉˇʾʹˋʹ ʰˉˈʵˇˋʹˌ ˁʰʽ ʶˉʾʵˇˋʹˌΣ ˉˊˇˉˇ˄ʺˍˊʽʰ ˁˇ˂ˏ˃ʲʹˋʹˌ ς ˁʰ˂˂ʽˍʶ˔˄ʽˁʺˌ 
ˁˇ˂ˏ˃ʲʹˋʹˌ ς ˎ ʵʰˍˇˋ˒ʰʾˊʽˋʹˌΣ ʶˁˉʰʽʵʶˏˍˊʽʰ ˄ʰˎʰʴˇˋ˖ˋˍʽˁʺˌΣ Mermaiding Master Trainer 
 

ɶ ˁˇ˂ˏ˃ʲʹˋʹ ˃ʶ ˇˎˊʱ ʴˇˊʴˈ˄ʰˌ ʶʾ˄ʰʽ ʷ˄ʰˌ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍʶ˔˄ʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˁˇ˂ˏ˃ʲʹˋʹˌΣ 
ʰˁˊˇʲʰˍʽˁ˗˄ ˒ʽʴˇˏˊ˖˄ ˁʰ˂˂ʽˍʶ˔˄ʽˁʺˌ ˁˇ˂ˏ˃ʲʹˋʹˌΣ ʱˉ˄ˇʽʰˌΣ ˃ʰʴʶʾʰˌ ˁʰʽ ˁˇˋˍˇˎ˃ʽ˗˄ ˇˎˊʱˌ 
ʴˇˊʴˈ˄ʰˌΦ ɶ ˁˏˊʽʰ ʵʶ˅ʽˈˍʹˍʰ ʶʾ˄ʰʽ ʷ˄ʰˌ ˉ˂ʺˊʹˌ ˁˎ˃ʰˍʽˋ˃ˈˌ ˇ˂ˈˁ˂ʹˊˇˎ ˍˇˎ ˋ˗˃ʰˍˇˌ ˉˇˎ ˇ˄ˇ˃ʱʸʶˍʰʽ 
ʵʶ˂˒ʽ˄ʽˋ˃ˈˌΦ 
 

ʅˍˈ˔ˇʽ ˍˇˎ ˋʶ˃ʽ˄ʰˊʾˇˎ ʶʾ˄ʰʽΥ 
 

¶ ɿh  ʴ˄̟ ˊʾˋˇˎ˄ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʰˉˈ ˁˇ˄ˍʱ ˍʹ˄  ˃ʶʴʰ˂ˏˍʶˊʹ ˍʱˋʹ ˋˍˇ˄ ˎʴˊˈ ˋˍʾʲˇ ˋˍʹ˄ 
ˁˇ˂ˏ˃ʲʹˋʹ ʰ˄ʰ˕ˎ˔ʺˌ ˍˇ ƳŜǊƳŀƛŘƛƴƎΦ 

¶ ɿh  ˁʰʻˇˊʽˋˍˇˏ˄ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˋˍˇ ʻʶ˖ˊʹˍʽˁˈ ˋˁʷ˂ˇˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˁˇ˂ˏ˃ʲʹˋʹ ˃ʶ ˇˎˊʱ 
ʴˇˊʴˈ˄ʰˌΣ ˍʽˌ ʹ˂ʽˁʽʰˁʷˌ ˇ˃ʱʵʶˌ ˉˇˎ ʰˉʶˎʻˏ˄ʶˍʰʽΣ ˍʽˌ ʰˊ˃ˇʵʽˈˍʹˍʶˌ ˍˇˎ ʶˁˉʰʽʵʶˎˍʺ ʰ˂˂ʱ ˍʰ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ˍˇˎ ˔˗ˊˇˎ ʵʽʶ˅ʰʴ˖ʴʺˌΦ 

¶ ɿʰ ˋˎ˄ʵʶʻʶʾ ʹ ʻʶ˖ˊʾʰ ˃ʶ ˍʹ˄ ˉˊʰˁˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺ ˃ʷˋ˖ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ 

¶ ɿh  ʷˊʻˇˎ˄ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍˇ˄ ʶ˅ˇˉ˂ʽˋ˃ˈ ˁʰʽ ˄ʰ ʶˁˉʰʽʵʶˎˍˇˏ˄ ˋˍˇ ʲʰˋʽˁˈ ʰˋˁʹˋʽˇ˂ˈʴʽˇ ˍˇˎ 
mermaiding. 

¶ ʁ ɳˉʰʴʴʶ˂˃ʰˍʾʰˌ ɯˋˁʹˋʹˌ ˄ʰ ʰˉˇˁˍʺˋʶʽ ˃ʽʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʶʽˁˈ˄ʰ ʰ˂˂ʱ ˁʰʽ ʶ˃ˉʶʽˊʾʰ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉʽˇ ʰ˄ʶˊ˔ˈ˃ʶ˄ʹ ˍʱˋʹ ʱˋˁʹˋʹˌ ˋˍʹ˄ ˁˇ˂ˏ˃ʲʹˋʹ ʰ˄ʰ˕ˎ˔ʺˌΣ ˍˇ ƳŜǊƳŀƛŘƛƴƎΦ 
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MERMAIDING - MERMAID TAIL SWIMMING 
 

Workshop Director: Vasilios Gourgoulis, Professor 
Democritus University of Thrace, D.P.E.S.S. 
 

SECTION I: Introductory theory 
 

SECTION II: Practical application 
 

Speaker 
 

Katerina Dimakopoulou, Professor of Physical Education, MSc in Pedagogical and Creative Learning 
in Swimming, MSc in Maximizing Performance and Achievement in Swimming, Swimming Coach - 
Artistic Swimming - Water Polo, Lifesaving Instructor, Mermaiding Master Trainer 

 

Mermaiding is a combination of technical swimming skills, artistic swim figures, breath holding, magic 
and mermaid tail costumes. The main skill is a full body wave called dolphin kick. 
 

The objectives of the seminar are: 
 

¶ To get familiar with the biggest trend in the swimming field in recreational swimming, 
mermaiding. 

¶ To define details about swimming with a mermaid tail, clarifications of the age groups and its 
specific features, the responsibilities of the instructor but also the characteristics of the activity 
and the venue. 

¶ To proceed to practical application by implementing a complete session. 

¶ To get in touch with the equipment and be trained in the basic mermaiding drills. 

¶ By attending the workshop, the Exercise Specialist acquires an integrated perspective with 
simultaneous experience upon one of the most popular exercise trend of the recreational 
sports, mermaiding. 
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ɮʃʁ ʆɶ ɸɳʍʄɹɮ ʅʆɶɿ ʃʄɮʀɶ ʅʆʁ ʅʇɱʋʄʁɿʁ ɱʇɾɿɮʅʆɶʄɹʁΥ ɼɽɮʅɹɼɶ ɶ ɽɳɹʆʁʇʄɱɹɼɶ 
ʃʄʁʃʁɿɶʅɶΤ 
 

8ˇ ɸʶ˃ʰˍʽˁˈ ʅʶ˃ʽ˄ʱˊʽˇ ˍˇˎ ɲʽʿʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Υ ζɼ˂ʽ˄ʽˁʺ 
ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη. 
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ʆΦɳΦʊΦɮΦɮΦ 
ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅη ς ɹ˄ˋˍʽˍˇˏˍˇ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ 
 

ʇˉʶˏʻˎ˄ʹ ʅʶ˃ʽ˄ʰˊʾˇˎΥ ɲˇˏʵʰ ɳ˂ʷ˄ʹ, ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ 
ɲʽʶˎʻˏ˄ˍˊʽʰ ̱ ˇˎ ɲΦʃΦɾΦʅΦ ζɼ˂ʽ˄ʽˁʺ ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη 
 

ɳɿʁʆɶʆɮ ɹΥ ɼ˂ʰˋʽˁʺ ʺ ɽʶʽˍˇˎˊʴʽˁʺ ʃˊˇˉˈ˄ʹˋʹΤ 
 
 

ʁ˃ʽ˂ʹˍʷˌ 
 

ɾˉˇʴʵʱ˄ʹˌ ɱˊʹʴˈˊʹˌ, ɼʰʻʹʴʹˍʺˌ 
ʆΦɳΦʊΦɮΦɮΦ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
 

ΨΩɼ˂ʰˋʽˁʺΩΩ ˉˊˇˉˈ˄ʹˋʹ ˋˍˇ ɱˎ˃˄ʰˋˍʺˊʽˇΥ ɲʽʰ˔ˊˇ˄ʽˁʺ ʰ˅ʾʰ ʺ ˅ʶˉʶˊʰˋ˃ʷ˄ʹ ˃ˇˊ˒ʺ ʱˋˁʹˋʹˌΤ 
 

ɼʰʸʱˁʹ ɾʷ˄ʽʰ, MScΣ ɼʰʻʹʴʺˍˊʽʰ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌΣ ɳ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ɳˉʰʴʴʶ˂˃ʰˍʾʰˌ ɯˋˁʹˋʹˌ ϧ ʇʴʶʾʰˌ 

 

ɽʶʽˍˇˎˊʴʽˁʺ ʃˊˇˉˈ˄ʹˋʹΥ ɿʷˇ ɳʾʵˇˌ ɮˋˁʺˋʶ˖˄ ʺ ˃ʺˉ˖ˌ ʂ˔ʽΤ ɲʽʶˎˁˊʽ˄ʾˋʶʽˌ ϧ ɽʶˉˍˇ˃ʷˊʶʽʶˌ 
ʱ˃ʶˋˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍˇ˄ ɳˉʰʴʴʶ˂˃ʰˍʾʰ ˍʹˌ ɯˋˁʹˋʹˌ 
 

ɳɿʁʆɶʆɮ ɹɹΥ ɮˉˈ ˍʹ ɸʶ˖ˊʾʰ ˋˍʹ˄ ʃˊʱ˅ʹ ˋˍˇ ʅˏʴ˔ˊˇ˄ˇ ɱˎ˃˄ʰˋˍʺˊʽˇ  
 

ʁ˃ʽ˂ʺˍˊʽʰ 
 

ɼʰʸʱˁʹ ɾʷ˄ʽʰ, MScΣ ɼʰʻʹʴʺˍˊʽʰ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌΣ ɳ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ɳˉʰʴʴʶ˂˃ʰˍʾʰˌ ɯˋˁʹˋʹˌ ϧ ʇʴʶʾʰˌ 

 

ʃˊʰˁˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺΥ ɽʶʽˍˇˎˊʴʽˁʷˌ ɮˋˁʺˋʶʽˌ ˁʰʽ ɼˎˁ˂ʽˁʺ ʃˊˇˉˈ˄ʹˋʹ 
 

ʅˍˈ˔ˇʽ ˍˇˎ ˋʶ˃ʽ˄ʰˊʾˇˎ ʶʾ˄ʰʽΥ 
 

¶ ɿʰ ˉʰˊˇˎˋʽʱˋʶʽ ˃ʽʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ˁʰʽ ˋˎʴˁˊʽˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ ʵˎˇ ˁʶ˄ˍˊʽˁ˗˄ ˍˊˈˉ˖˄ 
ʱˋˁʹˋʹˌ ˋˍˇ ˋˏʴ˔ˊˇ˄ˇ ʴˎ˃˄ʰˋˍʺˊʽˇΥ ΨΩɼ˂ʰˋʽˁʺ ˁʰʽ ɽʶʽˍˇˎˊʴʽˁʺ ʃˊˇˉˈ˄ʹˋʹΤΩΩ 

¶ ɿʰ ˉʰˊʷ˔ʶʽ ʰˉʰˊʰʾˍʹˍʶˌΣ ˔ˊʺˋʽ˃ʶˌ ˁʰʽ ˁˎˊʾ˖ˌ ʶ˒ʰˊ˃ˈˋʽ˃ʶˌ ʴ˄˗ˋʶʽˌ ˉʱ˄˖ ˋʶ ʷ˄ʰ ʻʷ˃ʰ 
˃ʶʴʱ˂ˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍˇ˄ ʰˉˈ˒ˇʽˍˇ ʆΦɳΦʊΦɮΦɮΦΣ ˇ ˇˉˇʾˇˌ ˇ˒ʶʾ˂ʶʽ ˄ʰ ʶʾ˄ʰʽ 
ʶ˄ʹ˃ʶˊ˖˃ʷ˄ˇˌ ʴʽʰ ˍʰ ˎˉʷˊ ˁʰʽ ˍʰ ˁʰˍʱ ˍ˖˄ ˋˏʴ˔ˊˇ˄˖˄ ˍʱˋʶ˖˄ ʱˋˁʹˋʹˌΦ 

¶ ɿʰ ˉʰˊʷ˔ʶʽ ˍʹ˄ ʶˎˁʰʽˊʾʰ ʴʽʰ ˉˊʰˁˍʽˁʺ ʶ˃ˉʶʽˊʾʰ ˋʶ ˋˏʴ˔ˊˇ˄ʶˌ ʰ˂˂ʱ ˁʰʽ ˁ˂ʰˋʽˁʷˌ ˃ʶʻˈʵˇˎˌ 
ˉˊˇˉˈ˄ʹˋʹˌΦ 

¶ ɿʰ ˉʰˊʷ˔ʶʽ ˍʹ˄ ʶˎˁʰʽˊʾʰ ʴʽʰ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʶˉʽˉʷʵˇˎ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʵʶ˅ʽˇˍʺˍ˖˄ ˍˇˎ ʰˉˈ˒ˇʽˍˇˎ 
ʆΦɳʊΦɮΦɮΦ ˃ʷˋ˖ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶ˂˗˄ ˇ˃ʱʵʰˌ ʶˊʴʰˋʾʰˌ όǇŜŜǊ ǎǘǳdy group). 
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FROM THEORY TO PRACTICE IN THE CONTEMPORARY GYM: CLASSIC OR FUNCTIONAL TRAINING? 
 

8th ¢ƘŜƳŀǘƛŎ {ŜƳƛƴŀǊ ƻŦ ǘƘŜ tƻǎǘƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳΥ ά/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ 
ƛƴ IŜŀƭǘƘέ 
 
Department of Physical Education and Sport Science of the School of Physical Education and Sport Science of Democritus 
¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ƘǊŀŎŜ ƛƴ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ bŀǘƛƻƴŀƭ /ŜƴǘŜǊ ŦƻǊ {ŎƛŜƴŎŜ wŜǎŜŀǊŎƘ ά59ahYwL¢h{έ ς The Institute of 
Informatics and Telecommunications (IIT) 
 

Workshop Director: Helen Douda, Professor 
Democritus University of Thrace, D.P.E.S.S. 
Director ƻŦ ǘƘŜ tƻǎǘƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳ ά/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ IŜŀƭǘƘέ 
 

SECTION ɹ: Classic or Functional Training? 
 

Speakers 
 

Gregory Bogdanis, Professor D.P.E.S.S. ς National and Kapodistrian University of Athens 
 

ά/ƭŀǎǎƛŎέ ƎȅƳ ǘǊŀƛƴƛƴƎΥ ŀ ǘƛƳŜƭŜǎǎ ƻǊ ŀƴ ƻōǎƻƭŜǘŜ ƳŜǘƘƻŘ ƻŦ ŜȄŜǊŎƛǎŜΚ 
 

Menia Kazaki, MSc, Sports Science Specialist, Health & Fitness Professional & Educator 
 

Functional Training: New Kind of Exercises or Maybe Not? Clarifications & Details of acute interest 
for the Exercise Professional 
 

SECTION II: From Theory to Practice in the Modern Gym  
 

Speakers 
 

Menia Kazaki, MSc, Sports Science Specialist, Health & Fitness Professional & Educator 
 

Practical application: Functional Exercises and Circuit Training 
 

¢ƘŜ ²ƻǊƪǎƘƻǇΩǎ ŀƛƳǎ ŀǊŜΥ 
 

¶ To present an integrated and comparative approach of the two main training approaches 
applied in contemporary gyms: Traditional and Functional training. 

¶ To provide necessary, useful and, above all, applicable knowledge on a topic of great interest 
for the Physical Education Teacher who should be well informed about the pros and cons of 
modern exercise trends. 

¶ To ǇǊƻǾƛŘŜ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǇǊŀŎǘƛŎŀƭ ŜȄǇŜǊƛŜƴŎŜ ƻƴ ŎƻƴǘŜƳǇƻǊŀǊȅ ŀǎ ǿŜƭƭ ŀǎ άŎƭŀǎǎƛŎέ 
methods of training. 

¶ To bring together a peer study group in order to creatively enhance the current level of skills 
and knowledge of the Physical Education Teacher through interactive work.  
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ʆʄɮɾʃʁɽɹɿʁ ɼɮɹ ɮɿɮʃɶʄɹɮ 
 

ʇˉʶˏʻˎ˄ˇˌ ˋʶ˃ʽ˄ʰˊʾˇˎ ς ʁ˃ʽ˂ʹˍʺˌΥ ɼʰ˃ˉʱˌ ɮ˄ˍ˗˄ʹˌ, ɼʰʻʹʴʹˍʺˌ 
ʆΦɳΦʊΦɮΦɮΦΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʃʽˋˍˇˉˇʽʹ˃ʷ˄ˇˌ ɳˁˉʰʽʵʶˎˍʺˌ ʆˊʰ˃ˉˇ˂ʾ˄ˇˎ ʴʽʰ ʰ˄ʱˉʹˊˇˎˌ 
 

ʆˇ ˋʶ˃ʽ˄ʱˊʽˇ ʻʰ ʰ˄ʰʵʶʾ˅ʶʽ ˍʰ ˇ˒ʷ˂ʹ ˍˇˎ ʻʶˊʰˉʶˎˍʽˁˇˏ ˍˊʰ˃ˉˇ˂ʾ˄ˇˎ ʴʽʰ ʰ˄ʱˉʹˊˇˎˌ ˈ˂˖˄ ˍ˖˄ 
ʹ˂ʽˁʽ˗˄ ˁʰʽ ˁʰˍʹʴˇˊʽ˗˄ ˁʰʽ ʻʰ ʵ˗ˋʶʽ ʽʵʷʶˌ ˋˍˇˎˌ ʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ˉˇˎ ʻʷ˂ˇˎ˄ ˄ʰ ʶʽˋʱʴˇˎ˄ ˍˇ 
ˍˊʰ˃ˉˇ˂ʾ˄ˇ ˋˍˇ ʵʽˁˈ ˍˇˎˌ ʻʶˊʰˉʶˎˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Φ ɳʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˍˇ ˍˊʰ˃ˉˇ˂ʾ˄ˇ ʲʶ˂ˍʽ˗˄ʶʽ ˍʹ˄ 
ʽˋˇˊˊˇˉʾʰΣ ˍʹ˄ ˁʽ˄ʹˍʽˁʺ ˋˎ˄ʰˊ˃ˇʴʺ ˁʰʽ ˍʽˌ ˁʽ˄ʹˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΣ ʰ˂˂ʱ ˃ˉˇˊʶʾ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ʰˁˈ˃ʰ ˍʹ˄ 
ˇˋˍʽˁʺ ˉˎˁ˄ˈˍʹˍʰ ˁʰʽ ˄ʰ ʶˉʹˊʶʱˋʶʽ ʻʶˍʽˁʱ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˂ʶ˃˒ʽˁˇˏ ˁʰʽ ˍˇˎ ˁʰˊʵʽʰʴʴʶʽʰˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌΦ ʅʶ ʰˎˍˈ ˍˇ ʶˊʴʰˋˍʺˊʽˇ ʻʰ ʲˊʶʾˍʶ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉ˖ˌ ˍˇ ˍˊʰ˃ˉˇ˂ʾ˄ˇ ʲˇʹʻʱ 
ˉΦ˔Φ ʱˍˇ˃ʰ ˃ʶ ɲɮʊΣ ɲɳʃʇ ʺ ˋ˖˃ʰˍʽˁʷˌ ʰ˄ʰˉʹˊʾʶˌΦ ɳˉʽˉ˂ʷˇ˄ ʻʰ ʰ˄ʰˁʰ˂ˏ˕ʶˍʶ ˍˊˈˉˇˎˌ ˁʰʽ ˃ʶʻˈʵˇˎˌ 
ʴʽʰ ˄ʰ ˁʱ˄ʶˍʶ ˍʽˌ ˗ˊʶˌ ˃ʶ ˍˇ ˍˊʰ˃ˉˇ˂ʾ˄ˇ ˉʽˇ ʵʽʰˋˁʶʵʰˋˍʽˁʷˌ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʽʰˁʷˌΦ 
 
 
 
TRAMPOLINING AND DISABILITY 
 

Workshop Director - Speaker: Antonis Kambas, Professor 
D.P.E.S.S. Democritus University of Thrace, Certified Trampoline Instructor for disabled people 
 

The workshop will highlight the benefits of therapeutic trampolining on people of all ages and disability 
conditions and it will provide concepts for practitioners as they introduce the trampoline into their 
own therapeutic settings. Trampolining is known to improve balance, motor coordination and motor 
skills; it can improve bone density and benefit the lymphatic and cardiovascular systems. In this 
workshop you will find answers about how trampolining help, for example people with ASD or ADHD 
or physical disabilities. Additionally, you will discover ways and methods to make the trampolining-
hours more fun and and communicative.  
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ɳʊɮʄɾʁʅɾɳɿɮ ʃʄʍʆʁɼʁɽɽɮ ɲɹɮɽɳɹɾɾɮʆɹɼɶʅ ɮʅɼɶʅɶʅ ʅʆʁ ʅʇɱʋʄʁɿʁ ɱʇɾɿɮʅʆɶʄɹʁ 
 

9ˇ  ɸʶ˃ʰˍʽˁˈ ʅʶ˃ʽ˄ʱˊʽˇ ˍˇˎ ɲʽʿʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Υ ζɼ˂ʽ˄ʽˁʺ 
ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη 
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ʆΦɳΦʊΦɮΦɮΦ 
ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ζɲɶɾʁɼʄɹʆʁʅη ς ɹ˄ˋˍʽˍˇˏˍˇ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ 
 

ʇˉʶˏʻˎ˄ʹ ʅʶ˃ʽ˄ʰˊʾˇˎΥ ɲˇˏʵʰ ɳ˂ʷ˄ʹ, ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ 
ɲʽʶˎʻˏ˄ˍˊʽʰ ̱ ˇˎ ɲΦʃΦɾΦʅΦ ζɼ˂ʽ˄ʽˁʺ ɯˋˁʹˋʹ ˁʰʽ ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ʇʴʶʾʰη 
 

ʅˎ˄ˍˇ˄ʾˋˍˊʽʰΥ ɼʰˊʰˁˏˊʽˇˎ ʅˍˎ˂ʽʰ˄ʺΣ ɾʷ˂ˇˌ ɳΦɳΦʃΦ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦ 
 

ʁ˃ʽ˂ʺˍˊʽʰ 
 

ɼʰʸʱˁʹ ɾʷ˄ʽʰΣ MScΣ ɼʰʻʹʴʺˍˊʽʰ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌΣ ɳ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ɳˉʰʴʴʶ˂˃ʰˍʾʰˌ ɯˋˁʹˋʹˌ ϧ ʇʴʶʾʰˌ 
 

ɮˉˈ ˍʹ ɸʶ˖ˊʾʰ ˋˍʹ˄ ʃˊʱ˅ʹΥ ɳ˒ʰˊ˃ˇʴʺ ˉˊ˖ˍˇˁˈ˂˂˖˄ ɲʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ  ɯˋˁʹˋʹˌ ˋˍˇ  ʅˏʴ˔ˊˇ˄ˇ 
ɱˎ˃˄ʰˋˍʺˊʽˇ 
 

ʅˍˈ˔ˇʽ ˍˇˎ ˋʶ˃ʽ˄ʰˊʾˇˎ ʶʾ˄ʰʽΥ 
 

¶ ɿʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ˃ʶ ˋˎ˄ˇˉˍʽˁˈ ˁʰʽ ˁʰˍʰ˄ˇʹˍˈ ˍˊˈˉˇ ˇˊʽˋ˃ʷ˄ʰ ʰˉˈ ˍʰ ˉˊ˖ˍˈˁˇ˂˂ʰ 
ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ˋˍˇ ʴˎ˃˄ʰˋˍʺˊʽˇ 

¶ ɿʰ ˁʰʻˇˊʽˋˍˇˏ˄ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˁʰʽ ʵʽʶˎˁˊʽ˄ʾˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ˉ˂ʹʻˎˋ˃ʽʰˁˈ ˋˍˈ˔ˇ ˁʰʽ ˍʽˌ 
ʽʵʽʰʽˍʶˊˈˍʹˍʶˌ ˍˇˎΦ 

¶ ɿʰ ˋˎ˄ʵʶʻʶʾ ʹ ʻʶ˖ˊʾʰ ˃ʶ ˍʹ˄ ˉˊʰˁˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺ ˃ʷˋ˖ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ 

¶ ʁ ɳˉʰʴʴʶ˂˃ʰˍʾʰˌ ɯˋˁʹˋʹˌ ˄ʰ ʰˉˇˁˍʺˋʶʽ ˃ʽʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʶʽˁˈ˄ʰ ʰ˂˂ʱ ˁʰʽ ʶ˃ˉʶʽˊʾʰ 
ˋ˔ʶˍʽˁʱ ˃ʶ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺ ˁʰʽ ˔ˊʺˋʽ˃ʰ ΨΩʶˊʴʰ˂ʶʾʰΩΩ ˍˇˎ ˋˏʴ˔ˊˇ˄ˇˎ ŦƛǘƴŜǎǎΦ 
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HIGH INTENSITY INTERVAL TRAINING PROTOCOLS IN THE MODERN GYM 
 
 

9th Thematic Seminar of the tƻǎǘƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳΥ ά/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ 
¢ŜŎƘƴƻƭƻƎȅ ƛƴ IŜŀƭǘƘέ 
 
Department of Physical Education and Sport Science of the School of Physical Education and Sport Science of Democritus 
University of Thrace in collaboration with the bŀǘƛƻƴŀƭ /ŜƴǘŜǊ ŦƻǊ {ŎƛŜƴŎŜ wŜǎŜŀǊŎƘ ά59ahYwL¢h{έ ς The Institute of 
Informatics and Telecommunications (IIT) 
 

Workshop Director: Helen Douda, Professor 
Democritus University of Thrace, D.P.E.S.S. 
Director ƻŦ ǘƘŜ tƻǎǘƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳ ά/ƭƛƴƛŎŀƭ 9ȄŜǊŎƛǎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ IŜŀƭǘƘέ 
 

Coordinator: Styliani Karakiriou, Specialized Teaching Staff 
Democritus University of Thrace, D.P.E.S.S. 

 

Speaker 
 

Menia Kazaki, MSc, Sports Science Specialist, Health & Fitness Professional & Educator 

 

From Theory to Practice: Applying Protocols of Interval Training to the Modern Gym 
 

¢ƘŜ ²ƻǊƪǎƘƻǇΩǎ ŀƛƳǎ ŀǊŜΥ 
 

¶ To present certain protocols of interval training in a concise and understandable way. 

¶ To determine details and clarifications of the target group and its specific features. 

¶ To, proceed to practical application by implementing a complete session. 

¶ By attending the workshop, the Exercise Specialist acquires an integrated perspective with 
ǎƛƳǳƭǘŀƴŜƻǳǎ ŜȄǇŜǊƛŜƴŎŜ ǳǇƻƴ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǇƻǇǳƭŀǊ ŀƴŘ ǳǎŜŦǳƭ ΨΩǘƻƻƭǎΩΩ ƻŦ ǘƘŜ ƳƻŘŜǊƴ 
fitness field. 
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ɳʀɳɽɹʀɳɹʅ ʅʆʁ ɮɸɽɶʆɹɼʁ ɲɹɼɮɹʁΥ ɿɳɳʅ ʃʄʁʁʃʆɹɼɳʅ ɼɮɹ ɲɹɮʄɼɳɹʅ ʃʄʁɰɽɶɾɮʆɹʅɾʁɹ 
 

ʇˉʶˏʻˎ˄ˇ ̩ʅʶ˃ʽ˄ʰˊʾˇˎΥ ʃʰˉʰ˄ˍ˖˄ʾˇˎ ɯ˂ˁʹˌ, AP Sports Law Office 
 

ʁ˃ʽ˂ʹˍʷˌ 
 

ʄʷ˃ʶ˂ʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ, ɼʰʻʹʴʹˍʺˌ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ɿˇ˃ʽˁʺΣ ɼˇ˃ˇˍʹ˄ʺ 
 

ʁ ʰʻ˂ʹˍʽˋ˃ˈˌ ˃ʶˍʰ˅ˏ ˁˊʰˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˁʰʽ ʰˎˍˇ˄ˇ˃ʾʰˌ 
 

ʊ˖ˍʾˇˎ ɰʰˋʾ˂ʶʽˇˌ, AP Sports Law Office 
 

ʅˎ˃ʲʱˋʶʽˌ ˋˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈ 
 

ʃˇˎ˂ʰˁʾʵʰˌ ɲʹ˃ʺˍˊʽˇˌ, AP Sports Law Office 
 

ʁ ˉˊˇˉˇ˄ʹˍʺˌ ˋˍʹ˄ ʶʻ˄ʽˁʺ ˁʰʽ ʵʽʶʻ˄ʺ ʷ˄˄ˇ˃ʹ ˍʱ˅ʹ 
 

ɼʽ˂˃ˉʰˋʱ˄ʹˌ ɿʽˁˈ˂ʰˇˌ, AP Sports Law Office 
 

ʆʰ e-sports ̀ ˍʹ˄ ʰʻ˂ʹˍʽˁʺ ʷ˄˄ˇ˃ʹ ˍʱ˅ʹ 
 

Deniz AkbƤyƤk, ɲʽˁʹʴˈˊˇˌΣ !˄ˍʽˉˊˈʶʵˊˇˌ ˍʹˌ ɳˉʽˍˊˇˉʺˌ ɮʻ˂ʹˍʽˁˇˏ ɲʽˁʰʾˇˎ ˍˇˎ ɲʽˁʹʴˇˊʽˁˇˏ 
ʅˎ˂˂ˈʴˇˎ ˍʹˌ ɼ˖˄ˋˍʰ˄ˍʽ˄ˇˏˉˇ˂ʹˌ 
 

ɾʱ˄ʰˍʸʶˊˌ ʰʻ˂ʹˍ˗˄Υ ɹˋ˔ˏˇ˄ ˉ˂ʰʾˋʽˇΣ ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ʶˎˁʰʽˊʾʶˌ ˁʰʽ ˇ ˄ʷˇˌ ˁʰ˄ˇ˄ʽˋ˃ˈˌ ˍʹˌ FIFA 
 

ʃʰˉʰ˄ˍ˖˄ʾˇˎ ɯ˂ˁʹˌ, AP Sports Law Office 
 

ζʅˍʽʴ˃ʽˈˍˎˉʰη ʶˉʾˁʰʽˊʹˌ ˄ˇ˃ˇ˂ˇʴʾʰˌ ʰʻ˂ʹˍʽˁ˗˄ ʵʽˁʰʽˇʵˇˍʽˁ˗˄ ʁˊʴʱ˄˖˄ 
 

ʆˇ ̀ʁ˃ʽ˄ʱˊʽˇ ʷ˔ʶʽ ˖ˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹ ˋˎʸʺˍʹˋʹ ˉʶˊʾ ʵʽʰˊˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˍˇˎ ˉʶʵʾˇˎ ˍˇˎ ʰʻ˂ʹˍʽˁˇˏ 
ʵʽˁʰʾˇˎ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˋʹ˃ʰ˄ˍʽˁ˗˄ ʶ˅ʶ˂ʾ˅ʶ˖˄ ʰˉˈ ˍʹ˄ ʶˉʽˁʰʽˊˈˍʹˍʱ ˍˇˎΦ ʆʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ 
ˁʰʽ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˉʶˊʾ ˍˇˎ ˄ˇ˃ʽˁˇˏ ˁʰʽ ˁʰ˄ˇ˄ʽˋˍʽˁˇˏ ˉ˂ʰʽˋʾˇˎ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏΣ 
ˉˊˇˌ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʵˎ˄ʰˍʺ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˁʰˍʱˊˍʽˋʹΦ ɮˉʶˎʻˏ˄ʶˍʰʽ ˋʶ ʵʽˁʹʴˈˊˇˎˌΣ ʵʽʰ˃ʶˋˇ˂ʰʲʹˍʷˌ 
ς ˃ʱ˄ʰˍʸʶˊˌΣ ɼʰʻʹʴʹˍʷˌ ˁʰʽ ʊˇʽˍʹˍʷˌ ˃ʶ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍˇ ˉ˂ʰʾˋʽˇ ˉˇˎ ʵʽʷˉʶʽ ˍˇ˄ ʰʻ˂ʹˍʽˁˈ ˔˗ˊˇ 
όɿˇ˃ʽˁʺΣ ʅɳʊɮɮΣ ʆʁɲɮύΣ ɮʻ˂ʹˍʷˌ ˁʰʽ ˋˎ˂˂ˇʴʽˁʱ ˈˊʴʰ˄ʰ ʶˁˉˊˇˋ˗ˉʹˋʹˌΣ ʃˊˇˉˇ˄ʹˍʷˌ ˁʰʽ ˋˎ˂˂ˇʴʽˁʱ 
ˈˊʴʰ˄ʰ ʶˁˉˊˇˋ˗ˉʹˋʹˌΣ ʰʻ˂ʹˍʽˁʱ ˋ˖˃ʰˍʶʾʰ ˁʰʽ ʶ˄˗ˋʶʽˌΦ 
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DEVELOPMENTS IN SPORTS LAW: NEW PERSPECTIVES AND CONTINUAL CONCERNS 
 

Workshop Director: Alkis Papantoniou, AP Sports Law Office 
 

Speakers 
 

Konstantinos Remelis, Professor of Law School, Democritus University of Thrace 
 

Sport between state intervention and autonomy 
 

Vasileios Fotiou, AP Sports Law Office 
 

Contracts in sports 
 

Dimitrios Poulakidas, AP Sports Law Office 
 

The coach in the national and international sports legal order 
 

Nikolaos Kilmpasanis, AP Sports Law Office 
 

E-sports in the sports legal order 
 

5ŜƴƛȊ !ƪōƤȅƤƪΣ Lawyer, Vice President of the Istanbul Bar Association Sports Law Commission 
 

{ǇƻǊǘǎΩ !ƎŜƴǘǎΥ 9ȄƛǎǘƛƴƎ ŦǊŀƳŜǿƻǊƪΣ professional prospects and the new FIFA Agents Regulations 
 

Alkis Papantoniou, AP Sports Law Office 
 

ά{ƴŀǇǎƘƻǘǎέ ƻŦ ŎǳǊǊŜƴǘ ŎŀǎŜ ƭŀǿ ƻŦ ǎǇƻǊǘǎ ŎƻǳǊǘǎ 
 

The seminar aims to present the long-standing issues and important developments from the current 
affairs of sports law. The information and education of participants of the legislative and regulatory 
framework for sports towards the best possible professional training. It is addressed to lawyers, 
agents- intermediaries, clubs, professors and students with an interest in the framework governing the 
sports field (Law, Sports Science and Physical Education, Sports Management), Athletes and collective 
representative bodies, coaches and collective representative bodies, sports clubs and associations. 
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ɮʃʁ ʆʁ ʃɳʄʃɮʆɶɾɮ ʅʆʁ ʆʄɳʀɹɾʁΣ ʅʆɹʅ ɾɳɱɮɽɳʅ ɮʃʁʅʆɮʅɳɹʅ ɼɮɹ ʅʆɶ ɵʍɶ ɱɳɿɹɼɮ 
 

ʇˉʶˏʻˎ˄ˇʽ ʅʶ˃ʽ˄ʰˊʾˇˎΥ ɸʶˇʵ˖ˊʱˁʹˌ ɱʽʱ˄˄ʹˌΣ ɼʰʻʹʴʹˍʺˌ ɮʻ˂ʹˍʽˁʺˌ ʌˎ˔ˇ˂ˇʴʾʰˌ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌ 

ɾˉʶ˃ˉʷˍˋˇˌ ɳˎʱʴʴʶ˂ˇˌΣ ɼʰʻʹʴʹˍʺˌ 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦ 
 

ʁ˃ʽ˂ʹˍʺ ̩
 

ɸʶˇʵ˖ˊʱˁʹˌ ɱʽʱ˄˄ʹˌ, ɼʰʻʹʴʹˍʺˌ ɮʻ˂ʹˍʽˁʺˌ ʌˎ˔ˇ˂ˇʴʾʰˌ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌ 

 

ʆˇ ˋʶ˃ʽ˄ʱˊʽˇ ʻʰ ʵʽʶ˅ʰ˔ʻʶʾ ˋʶ ʰʾʻˇˎˋʰ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ʻʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ олΨ ʻʶ˖ˊʾʰΣ ˃ʶˍʰ-ʰ˄ʰ˂ˏˋʶʽˌ 
ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰΣ ˁʰʽ сл ˂ʶˉˍʱ ʲʽ˖˃ʰˍʽˁʷˌ ʰˋˁʺˋʶʽˌ ˁʰʽ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʴʽʰ ˉˊʰˁˍʽˁʺ 
ʶ˒ʰˊ˃ˇʴʺΦ ʅˍˇ ˉˊ˗ˍˇ ˃ʷˊˇˌΣ ʻʰ ˉʰˊˇˎˋʽʰˋʻˇˏ˄ ʷˊʶˎ˄ʶˌ ˁʰʽ ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄  ʶˍ˗˄ ʴʽʰ ˍʹ˄ 
ʰ˅ʾʰ ˍˇˎ ˉʶˊˉʰˍʺ˃ʰˍˇˌ ˁʰʽ ˍˇˎ ˍˊʶ˅ʾ˃ʰˍˇˌΣ ˁʰʽ ˇʵʹʴʾʶˌ ˋˎ˄ˍʰʴˇʴˊʱ˒ʹˋʹˌ ʴʽʰ ˉˊˇˋˍʰˋʾʰ ˁʰʽ 
ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˎʴʶʾʰˌΦ ʅˍˇ ʵʶˏˍʶˊˇ ˃ʷˊˇˌ ʻʰ ʰ˄ʰ˂ˎʻˇˏ˄ ˇʵʹʴʾʶˌ ˕ˎ˔ˇ˂ˇʴʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ʴʽʰ 
ʰʻ˂ʹˍʷˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ˁʰʽ ˈˋˇˎˌ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍˇ ˍˊʷ˅ʽ˃ˇ ˃ʶʴʱ˂˖˄ ʰˉˇˋˍʱˋʶ˖˄ ʴʽʰ 
˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌΦ ʅˍˇ ˍˊʾˍˇ ˃ʷˊˇˌΣ ʻʰ ʶ˅ʶʽʵʽˁʶˎˍˇˏ˄ ˈ˂ʰ ʰˎˍʱ ˋʶ ʶʽʵʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌ 
ˁ˂ʽ˄ʽˁ˗˄ ˉ˂ʹʻˎˋ˃˗˄Σ ʶʽʵʽˁˈˍʶˊʶˌ ˇʵʹʴʾʶˌ ˋˎ˄ˍʰʴˇʴˊʱ˒ʹˋʹˌΣ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˋʶ ʱˍˇ˃ʰ 
ˎˉˈ ʰˉʶ˅ʱˊˍʹˋʹΦ 
 
 
 
FROM WALKING TO RUNNING, TO LONG-DISTANCE RUNNING AND LIFE IN GENERAL 
 

Workshop Directors: Yannis Theodorakis, Professor of Sport Psychology 
University of Thessaly 

Evangelos Bebetsos, Professor 
Democritus University of Thrace, D.P.E.S.S. 
 

Speaker 
 

Yiannis Theodorakis, Professor of Sport Psychology 
University of Thessaly 
 

In the first part of this workshop, research evidence of the last years, for the importance of walking 
and jogging, and guidelines for exercise prescription, to protect and improve health, will be presented. 
In the second part, psychological strategies for high-level long-distance athletes for high-level 
performance will be analyzed. Finally, specific recommendations for clinical populations and exercise 
prescriptions and some examples for substance users will be given. 
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ʃˊˇ˒ˇˊʽˁʷˌ ɮ˄ʰˁˇʽ˄˗ˋʶʽˌ 
ɮʻ˂ʹˍʽˁʷˌ ɼʰˁ˗ˋʶʽˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋ  ́

 

37 

ɳʃɹɲʄɮʅɶ ʆɶʅ ɲɹɮʄɼɳɹɮʅ ʆɶʅ ɮʅɼɶʅɶʅ {¦t9wa!b ʅʆɶɿ ɳɿɳʄɱʁʃʁɹɶʅɶ ʆʁʇ ʁʄɸʍʆɶʄɮ ʆʁʇ 
ɼʁʄɾʁʇ ɼɮɹ ʆʁʇ ɾɳɹɵʍɿ ɱɽʁʇʆɹɮɹʁʇ ɼɮɸʍʅ ɼɮɹ ʅʆʁ ʃɮʋʁʅ ʆʁʇ ʃʁɽʇʅʋɹɲɶ 
 

EFFECT OF SUPERMAN EXERCISE DURATION ON ERECTOR SPINAE AND GLUTEUS 

MAXIMUS ACTIVATION AND MULTIFIDUS THICKNESS 

 

ɼ˖˄ˋˍʰ˄ˍˈˉˇˎ˂ˇˌ ɮ., ʅʰ˂ˇ˄ʽˁʽˈˌ ɱ., ɳ˂˂ʹ˄ˇˏʵʹˌ A., ɼʷ˂˂ʹˌ ɳΦ 

A. Konstantopoulos, G. Salonikios, A. Ellinoudis, E. Kellis 
 
ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ʅʷˊˊʶˌ  
ɳˊʴʰˋˍʺˊʽˇ ɿʶˎˊˇ˃ʹ˔ʰ˄ʽˁʺˌ ʆΦɳΦʊΦɮΦɮΦ 
Aristotle University of Thessaloniki, D.P.E.S.S., Serres 
Laboratory of Neuromechanics Faculty of Physical Education and Sport Sciences 
 

Email: athanasdk@phed-sr.auth.gr 
 

ɶ ʶˉʽ˂ˇʴʺ ˍʹˌ ʱˋˁʹˋʹˌ ˁʰʽ ˇ ˁʰʻˇˊʽˋ˃ˈˌ ˍʹˌ ˉˊˇˇʵʶˎˍʽˁʺˌ ˍʹˌ ʶˉʽʲʱˊˎ˄ˋʹˌΣ ʰˉˇˍʶ˂ʶʾ ˁ˂ʶʽʵʾ ˋˍˇ 
ˋ˔ʶʵʽʰˋ˃ˈ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˊˇˉˈ˄ʹˋʹˌ ʴʽʰ ˍˇˎˌ ˃ˎˌ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΦ ʁ ˋˁˇˉˈˌ ˍʹˌ 
ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ʱˋˁʹˋʹˌ ǎǳǇŜǊƳŀƴ ˋˍˇ ˉʱ˔ˇˌ 
ˍˇˎ ˉˇ˂ˎˋ˔ʽʵʺ όaCύ ˁʰʽ ˋˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍˇˎ ˇˊʻ˖ˍʺˊʰ ˍˇˎ ˁˇˊ˃ˇˏ ό9{ύ ˁʰʽ ˍˇˎ ˃ʶʾʸ˖˄ ʴ˂ˇˎˍʽʰʾˇˎ 
όDaύΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ʰˎˍʺ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʾˁˇˋʽ ˄ʶʰˊˇʾ ʱ˄ʵˊʶˌ ˃ʶ ɾΦʁΦ ʹ˂ʽˁʾʰˌ ˍʰ нлΣт όҕмΣпмύ ʷˍʹΣ 
ˉˊʰʴ˃ʰˍˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ʱˋˁʹˋʹ ǎǳǇŜǊƳŀƴ ʴʽʰ ол ʵʶˎˍʶˊˈ˂ʶˉˍʰΦ ɾʶˍˊʺʻʹˁʰ˄ ˍʰˎˍˈ˔ˊˇ˄ʰ ˍˇ ˉʱ˔ˇˌ 
ˍˇˎ aC ˃ʶ ˍʹ ˔ˊʺˋʹ ˎˉʶˊʹ˔ˇʴˊʰ˒ʺ˃ʰˍˇˌ ό¦{ύΣ ʹ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ʹ˂ʶˁˍˊˇ˃ˎˇʴˊʰ˒ʽˁʺ ό9aDύ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ 9{ ˁʰʽ Da ˁʰʻ˗ˌ ˁʰʽ ʹ ʴ˖˄ʾʰ ˁ˂ʾˋʹˌ ˍʹˌ ˂ʶˁʱ˄ʹˌΦ ʇˉˇ˂ˇʴʾˋˍʹˁʶ ˍˇ ˃ʷˋˇ ˉʱ˔ˇˌ 
ˁʰʽ ˍˇ wa{ ˍˇˎ ˋʺ˃ʰˍˇˌ 9aD ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ с ˉʶˊʽˈʵ˖˄ ʱˋˁʹˋʹˌ όʰˉˈ л ʷ˖ˌ рΣ млΣ мрΣ нлΣ нр ˁʰʽ 
ол ʵʶˎˍʶˊˈ˂ʶˉˍʰύΦ ɶ ʰ˄ʱ˂ˎˋʹ ʷʵʶʽ˅ʶ ˈˍʽ ˍˈˋˇ ˍˇ ˉʱ˔ˇˌ ˍˇˎ aC ˈˋˇ ˁʰʽ ˍˇ wa{ ˍˇˎ 9{ ˁʰʽ DaΣ 
ʰˎ˅ʺʻʹˁʰ˄ ˁʰˍʱ ˍʰ ˉˊ˗ˍʰ с-у ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˁʰʽ ˉʰˊʷ˃ʶʽ˄ʰ˄ ʰˎ˅ʹ˃ʷ˄ʰ ˃ʷ˔ˊʽ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʱˋˁʹˋʹˌ 
ˍ˖˄ ол ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ όǇғлΣлрύΦ ʁ ˃ʷˋˇˌ ˈˊˇˌ wa{ ˁʰʽ ˍˇ ˉʱ˔ˇˌ ˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ 
ʱˋˁʹˋʹˌ р ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ ʺˍʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ʰˉˈ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˍʽ˃ʷˌ ˉˇˎ 
ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ʴʽʰ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʵʽʱˊˁʶʽʶˌ ʱˋˁʹˋʹˌ όǇғлΣлрύΦ ʊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ˋˍʰˍʽˁʺ ʱˋˁʹˋʹ 
ǎǳǇŜǊƳŀƴ ˉˇˎ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ мл ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˁʰ˂ˏˍʶˊʹ ʴʽʰ ˍʹ˄ 
ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍˇˎ aC ˁʰʽ 9{ ʰˉˈ ʰˋˁʺˋʶʽˌ ˃ʽˁˊˈˍʶˊʹˌ ʵʽʱˊˁʶʽʰˌΦ ʁʽ ˁ˂ʽ˄ʽˁˇʾ ʽʰˍˊˇʾ ˁʰʽ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ 
ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˉˊˇˋʰˊ˃ˈˋˇˎ˄ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʱˋˁʹˋʹˌ ǎǳǇŜǊƳŀƴ ˃ʶ ʲʱˋʹ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌΦ 
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ɶ ʅɶɾɮʅɹɮ ʆʁʇ ʃɮʋʁʇʅ ʆɶʅ ɰɮɸɹɮʅ ʃɳʄɹʆʁɿɹɮʅ ʆʁʇ ʃʁɽʇʅʋɹɲɶ ɾʇ 
 

THE IMPORTANCE OF THICKNESS OF DEEP FASCIA OF THE MULTIFIDUS MUSCLE 
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ʁ ˋˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ˃ʶˍˊʹʻʶʾ ˍˇ ˉʱ˔ˇˌ ˍʹˌ ʲʰʻʽʱˌ ˉʶˊʽˍˇ˄ʾʰˌ 
ˍˇˎ ˉˇ˂ˎˋ˔ʽʵʺ ˃ˎΣ ˋˍˇˎˌ hпΣhоΣhн ˁʰʽ hмΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʺˍʰ˄ сн ˎʴʽʺ ʱˍˇ˃ʰ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ пу 
ʱ˄ˍˊʶˌ ˁʰʽ мп ʴˎ˄ʰʾˁʶˌ ˄ʶʰˊʺˌ ʹ˂ʽˁʾʰˌΦ ɾʶˍˊʺʻʹˁʶ ˍˇ ˉʱ˔ˇˌ ˍʹˌ ˉʶˊʽˍˇ˄ʾʰˌ ˍˇˎ ˉˇ˂ˎˋ˔ʽʵʺ ˃ˎ ˃ʶ ˍʹ˄ 
ʲˇʺʻʶʽʰ ˎˉʶˊʹ˔ˇˍˇ˃ˇʴˊʱ˒ˇˎΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ˄ ʶˊʴʰˋˍʺˊʽˇ 
ɿʶˎˊˇ˃ʹ˔ʰ˄ʽˁʺˌ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍˇ˄ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁˈ ˔˗ˊˇ ˍˇˎ ʆΦɳΦʊΦɮΦɮΦ ʅʶˊˊ˗˄Φ ʆʰ ʵʶʵˇ˃ʷ˄ʰ 
ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˋʶ ŜȄŎŜƭ ˁʰʽ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ L.a {t{{ ǎǘŀǘƛǎǘƛŎǎ нтΣ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ 
ˍʰ CǊŜǉǳŜƴŎƛŜǎ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰˍˈ˃˖˄Σ ʰ˂˂ʱ ˁʰʽ ˅ʶ˔˖ˊʽˋˍʱ ʴʽʰ ʱ˄ʵˊʶˌ ˁʰʽ ʴˎ˄ʰʾˁʶˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ 
ˍʹˌ ʶˊʴʰˋʾʰˌ ʷʵʶʽ˅ʰ˄ ˉ˖ˌ ʹ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʽ˃ʺ ˍˇˎ ˉʱ˔ˇˌ ʲˊʾˋˁʶˍʰʽ ˁʰʽ ˋʶ ʱ˄ˍˊʶˌ ˁʰʽ ˋʶ ʴˎ˄ʰʾˁʶˌ ˋˍˇ˄ 
ʁп ˁʰʽ ˁʰʻˇʵʽˁʱ ˃ʶʽ˗˄ʶˍʰʽ ˉˊˇˌ ˍˇ˄ ʁмΦ ʊʰʾ˄ʶˍʰʽ ˉ˖ˌ ˎˉʱˊ˔ʶʽ ˋˎˋ˔ʶˍʽˋ˃ˈˌ ˍʹˌ ˁʰʻˇʵʽˁʺˌ ˉˇˊʶʾʰˌ 
ˍ˖˄ ˍʽ˃˗˄ ˍˇˎ ˉʱ˔ˇˎˌ ˃ʶ ˍʹ˄ ʷ˄ˍʰˋʹ ˍ˖˄ ˒ˇˊˍʾ˖˄ ˉˇˎ ʵʷ˔ʶˍʰʽ ʹ ˇˋ˒ˎʽˇʿʶˊʺ ˉʶˊʽˇ˔ʺ ˁʰʽ ˍʹ˄ 
ˉˊˇˋˍʰˋʾʰ ˉˇˎ ˍʹˌ ˉʰˊʷ˔ʶʽ ʹ ʻ˖ˊʰˁˇˋ˒ˎʿˁʺ ˉʶˊʽˍˇ˄ʾʰ ˉˇˎ ʵˊʰ ˉˊˇˋˍʰˍʶˎˍʽˁʱ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʵʽʰˍʺˊʹˋʹ ˍʹ ˋˍʰʻʶˊˈˍʹˍʰ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˉʶˊʽˇ˔ʺˌΦ ɳˉʾˋʹˌ ʶ˅ʱʴʶʽ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʴʽʰ ˍˇ ˉˇʽʰ 
ˍʽ˃ʺ ˍˇˎ ˉʱ˔ˇˎˌ ʻʶ˖ˊʶʾˍʰʽ ˃ʽˁˊʺ ˁʰʽ ˉˇʽʰ ˃ʶʴʱ˂ʹ ˋˍˇˎˌ ʁпΣʁоΣʁн ˁʰʽ ʁмΣ ˍˈˋˇ ˋˎ˄ˇ˂ʽˁʱΣ ˈˋˇ ˁʰʽ 
ʴʽʰ ʱ˄ˍˊʶˌ ˁʰʽ ʴˎ˄ʰʾˁʶˌ ˅ʶ˔˖ˊʽˋˍʱΦ 
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ɸ̟ ˊʰˁˇˋ˒ˎʿˁʺ ˉʶˊʽˍˇ˄ʾʰΣ ʁ̀ ˒ˎʽˇʿʶˊʺ ˉʶˊʽˇ˔ʺΦ 
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ʅʇɿɲʇɮʅɾʁʅ ʆɳʋɿɹɼʍɿ ʊʇʅɹɼʁɸɳʄɮʃɳɹɮʅΣ ʄʁɾʃʁʆɹɼʁʇ ɾɶʋɮɿɶɾɮʆʁʅ ό[hYha!¢ύ ɼɮɹ 
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SNOWBOARD 
 

COMBINATION OF PHYSIOTHERAPY TECHNIQUES, ROBOTIC MACHINE (LOKOMAT) AND 
EXOSKELETON FOR THE REHABILITATION OF A QUADRIPLEGIC PATIENT AFTER A FALL WITH A 
SNOWBOARD 
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A. Alexandropoulou, P. Malliou, A. Beneka, A. Gioftsidou 
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ɶ ˁʱˁ˖ˋʹ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏ ʶʾ˄ʰʽ ˃ʽʰ ʰˉˈ ˍʽˌ ˉʽˇ ˋˇʲʰˊʷˌ ˁʰˍʹʴˇˊʾʶˌ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ 
ˋˎ˃ʲˇˏ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʰʻ˂ʹ˃ʱˍ˖˄ ˉˇˎ ˋˎ˔˄ʱ ˇʵʹʴˇˏ˄ ˋʶ ˃ˈ˄ʽ˃ʹ ʰ˄ʰˉʹˊʾʰΦ ɶ ʶ˃˒ʱ˄ʽˋʹ ʰˎˍʺˌ 
ˋʶ ʰʻ˂ʺ˃ʰˍʰ ˈˉ˖ˌ ˍˇ ˋˁʽ ˁʰʽ ʹ ˔ʽˇ˄ˇˋʰ˄ʾʵʰ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˋˏ˄ʹʻʶˌ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˁʰʽ ʷ˔ʶʽ ˁʰˍʰʴˊʰ˒ʶʾ 
ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˖ˌ ˒ʰʽ˄ˈ˃ʶ˄ˇΦ ɶ ˍʶˍˊʰˉ˂ʹʴʾʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˁʰˍʱˋˍʰˋʹ ʹ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ʶˉʷ˂ʻʶʽ 
ʰˉˈ ˍʹ˄ ˁʱˁ˖ˋʹ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏΣ ˈˉˇˎ ʹ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰˌ ˋˍʹ˄ ʰ˄ʱˁˍʹˋʹ ˍʹˌ 
˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ ʶʾ˄ʰʽ ʰʵʽʰ˃˒ʽˋʲʺˍʹˍʹΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʽʰ ˃ʶ˂ʷˍʹ 
ˉʶˊʾˉˍ˖ˋʹˌ ʰˋʻʶ˄ˇˏˌ ˃ʶ ˍʶˍˊʰˉ˂ʹʴʾʰ ʷˉʶʽˍʰ ʰˉˈ ˁʱˁ˖ˋʹ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏ ˉˇˎ ˎˉʷˋˍʹ ʰˉˈ ˉˍ˗ˋʹ 
ʰˉˈ ˔ʽˇ˄ˇˋʰ˄ʾʵʰΦ ʅˁˇˉˈˌ ʺˍʰ˄ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˋˎ˄ʵˎʰˋ˃ʷ˄˖˄ ˁ˂ʰˋʽˁ˗˄ 
˒ˎˋʽˁˇʻʶˊʰˉʶˎˍʽˁ˗˄ ˁʰʽ ʶˊʴˇʻʶˊʰˉʶˎˍʽˁ˗˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˃ʶ ˍʹ˄ ˍʰˎˍˈ˔ˊˇ˄ʹ ˔ˊʺˋʹ ˊˇ˃ˉˇˍʽˁʺˌ ʴʽʰ 
ˍʹ˄ ʰ˄ʱˁˍʹˋʹ ˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌ ˁʰʽ ˃ˎʿˁʺˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌΦ ɮˎˍˈ ˉˇˎ ʲˊʷʻʹˁʶ ʶʾ˄ʰʽ ˈˍʽ 
ʷˉʶʽˍʰ ʰˉˈ н ˔ˊˈ˄ʽʰ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʰˊʷ˃ʲʰˋʹˌ ʰˎˍˇˏΣ ˃ʶ ˍʽˌ ˁʰˍʱ˂˂ʹ˂ʶˌ 
ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʷˌ ʰ˄ʱ˂ˇʴʰ ˍʹ˄ ˉˊˈˇʵˇ ˍˇˎ ʰˋʻʶ˄ˇˏˌΣ ˋʹ˃ʶʽ˗ʻʹˁʶ ˃ʶʴʱ˂ʹ ʰ˄ʱˁˍʹˋʹ ˍ˖˄ 
˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰʽ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ʰˋʻʶ˄ˇˏˌΦ  

 

ɽʷ˅ʶʽˌ ς ɼ˂ʶʽʵʽʱΥ ɼʱˁ˖ˋʹ ˄˖ˍʽʰʾˇˎ ˃ˎʶ˂ˇˏΣ ɳˉʰ˄ʶˁˉʰʾʵʶˎˋʹ ʲʱʵʽˋʹˌΣ ɸʶˊʰˉʶˎˍʽˁʺ ʱˋˁʹˋʹΣ 
ɼʰʽ˄ˇˍˈ˃ʶˌ ʻʶˊʰˉʶˎˍʽˁʷˌ ˃ʷʻˇʵˇʽ  

  

mailto:kikaalexan@gmail.com


31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Oral Presentations  
Sports Injuries and Rehabilitation 

 

40 
 

 
 

ʁʀɳɹɮ ɳʃɹɲʄɮʅɶ ɾɮɽɮʀɶʅ ɾɳ ɮʊʄʍɲɶ ɼʇɽɹɿɲʄʁ ʋʍʄɹʅ ɼɮɹ ɾɳ ɲʁɿɶʅɶ ʅʆʁ ɳʇʄʁʅ ɼɹɿɶʅɶʅ 
ʆɶʅ ʃʁɲʁɼɿɶɾɹɼɶʅ ɼɮɹ ʅʆɶ ɾʇɹɼɶ ɲʇɿɮɾɶ ɼɮɹ ɹʅʋʇ ɿɳɮʄʍɿ ɮɸɽɶʆʄɹʍɿ ʄʇɸɾɹɼɶʅ 
ɱʇɾɿɮʅʆɹɼɶʅ 
 

ACUTE EFFECT OF FOAM ROLLING WITHOUT AND WITH VIBRATION ON ANKLE RANGE OF MOTION 
AND MUSCLE FORCE AND POWER IN YOUNG FEMALE RYTHMIC GYMNASTS 

 

ɼˈˊʵʰ ɽ.ʁ., ɿʽˁˇ˂ʰˀʵˇˎ ɾ.ɳ. 
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ɾʶ˂ʷˍʶˌ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ˇ˅ʶʾʰ ʰˏ˅ʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ˁʾ˄ʹˋʹˌ ˃ʶˍʱ ʰˉˈ ˃ʽʰ ˋˎ˄ʶʵˊʾʰ 
˃ˎˇˉʶˊʽˍˇ˄ʽʰˁʺˌ όɾʃʆύ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˃ʷˋ˖ ʰ˒ˊ˗ʵʹ ˁˎ˂ʾ˄ʵˊˇˎ ˃ʱ˂ʰ˅ʹˌ ˋˍʹ˄ ˉˊˇʻʷˊ˃ʰ˄ˋʹΦ 
ʃˊˈˋ˒ʰˍʰΣ ʹ ˃ʱ˂ʰ˅ʹ ˃ʶ ʶ˒ʰˊ˃ˇʴʺ ˍˇˉʽˁʺˌ ʵˈ˄ʹˋʹˌ ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ ˖ˌ ʵˎ˄ʹˍʽˁʱ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 
˃ʷʻˇʵˇˌΦ ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ˎˉʺˊ˅ʶ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ˇ˅ʶʾʰˌ ʶˉʾʵˊʰˋʹˌ ˍʹˌ ˃ʱ˂ʰ˅ʹˌ ˃ʶ ʵˈ˄ʹˋʹ ˋˍˇ 
ʶˏˊˇˌ ˊʰ˔ʽʰʾʰˌ ˁʱ˃˕ʹˌ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ όʃɲɼύ ˁʰʽ ˋʶ ˉʰˊʰ˃ʷˍˊˇˎˌ ʰˉˈʵˇˋʹˌ ˋʶ ʰʻ˂ʺˍˊʽʶˌ 
ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΦ ɳˉˍʱ ʶ˄ʶˊʴʷˌ ʰʻ˂ʺˍˊʽʶˌ όннΦуҕнΦн ʶˍ˗˄Σ ˉˊˇˉˈ˄ʹˋʹ п˒κʶʲʵ ʵʽʱˊˁʶʽʰˌ н 
˖ˊ˗˄ύΣ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˃ʶ ˍˎ˔ʰʾʰ ʰ˄ˍʽˋˍʱʻ˃ʽˋʹ ˋʶ о ˋˎ˄ʻʺˁʶˌ ɾʃʆ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌΥ мʹύ ˃ʱ˂ʰ˅ʹ ˃ʶ 
ʰ˒ˊ˗ʵʹ ˁˏ˂ʽ˄ʵˊˇ ˔˖ˊʾˌ ʵˈ˄ʹˋʹ όʋɲύ όLive upϰ, 13 x 38 ʁ ˁΦΣ срл ʴˊʰ˃ΦύΣ нʹύ ˃ʱ˂ʰ˅ʹ ˃ʶ ʰ˒ˊ˗ʵʹ 
ˁˏ˂ʽ˄ʵˊˇ ˃ʶ ʵˈ˄ʹˋʹ όɾɲύ όPulserollϰ, 15 x 38 ʁ ˁΦΣ мΦмлл ʴˊʰ˃Φύ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ нрHz, ˁ ʰʽ оʹύ ˋˎ˄ʻʺˁʹ 
ʶ˂ʷʴ˔ˇˎ όˉʰˊʰ˃ˇ˄ʺ ˋʶ ʰ˄ʰˉʰˎˍʽˁʺ ˁʰʻʽˋˍʺ ʻʷˋʹύΦ ʅˍʹ˄ мʹ ˁʰʽ нʹ ˋˎ˄ʻʺˁʹ ˉʰˊʷ˃ʲʰˋʹˌΣ 
ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˃ʱ˂ʰ˅ʹ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʺˍˊʽʰ όɼΦʁ-ɽύ ʰ˃˒ʾˉ˂ʶˎˊʰ ˋˍˇˎˌ ˁʰ˃ˉˍʺˊʶˌ ˁʰʽ ʶˁˍʶʾ˄ˇ˄ˍʶˌ 
ʴˈ˄ʰˍˇˌ ˁʰʽ ˉʶ˂˃ʰˍʽʰʾˇˎˌ ˁʰ˃ˉˍʺˊʶˌΦ ʆˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˃ʱ˂ʰ˅ʹˌ όʋɲΣ ɾɲύ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ о ˋʶˍ ˍ˖˄ ол 
ʵʶˎˍ ˋʶ ˊˎʻ˃ˈ пл ˔ˍˏˉ˖˄κʵʶˎˍ ˃ʷˋ˖ ˃ʶˍˊˇ˄ˈ˃ˇˎΣ ˋˎ˄ˇ˂ʽˁʺˌ ʵʽʱˊˁʶʽʰˌ мп ˂ʶˉˍ˗˄ ˃ʶ ʵʽʱ˂ʶʽ˃˃ʰ мр 
ʵʶˎˍ ˃ʶˍʰ˅ˏ ˋʶʽˊ˗˄ ˁʰʽ ˃ˎʿˁ˗˄ ˇ˃ʱʵ˖˄Φ ɶ ˉʾʶˋʹ ˃ʱ˂ʰ˅ʹˌ ʰˋˁˇˏ˄ˍʰ˄ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ ˒ˇˊʱ ˍ˖˄ 
˃ˎʿˁ˗˄ ʽ˄˗˄ ʷ˖ˌ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ʵˎˋ˒ˇˊʾʰˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄Φ ʃˊʽ˄ όɮʄʋύ ˁʰʽ ˃ʶˍʱ όʆɳɽύ ʰˉˈ ˁʱʻʶ 
ˋˎ˄ʻʺˁʹ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶΥ ʰύ ˍˇ ʶˏˊˇˌ ˊʰ˔ʽʰʾʰˌ ˁʱ˃˕ʹˌ ˍʹˌ ʃɲɼ ˃ʷˋ˖ ˍʹˌ ʵˇˁʽ˃ʰˋʾʰˌ ˍʹˌ 
ʲʰˊˎ˃ʶˍʰ˒ʷˊˇˎˋʰˌ ˉˊˈˋʻʽʰˌ ˉˊˇʲˇ˂ʺˌ ˍˇˎ ˋˍʹˊʽˁˍʽˁˇˏ ʱˁˊˇˎ ʰ˃˒ˈˍʶˊʰ ˋˍʰ ˁʱˍ˖ ʱˁˊʰ όн 
˃ʶˍˊʺˋʶʽˌκʱˁˊˇύΣ ʲύ ʹ ˃ʷʴʽˋˍʹ ˃ˎʿˁʺ ʵˏ˄ʰ˃ʹΣ ˃ʷˋʹ ʽˋ˔ˏˌ ˁʰʽ ˏ˕ˇˌ ʱ˂˃ʰˍˇˌ ˋʶ ʵˇˁʽ˃ʰˋʾʶˌ ʰ˂˃ʱˍ˖˄ 
/aW ˁʰʽ {W όо ˉˊˇˋˉʱʻʶʽʶˌκʱ˂˃ʰύ ˃ʶ ˔ˊʺˋʹ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹˌ ˃ˇ˄ˇʰ˅ˇ˄ʽˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ό²ƛƛΣ мллл 
IȊΣ .ƛƻǾƛǎƛƻƴύΦ ɶ ˃ʷˋʹ ˍʽ˃ʺ ˁʱʻʶ ˉʰˊʰ˃ʷˍˊˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʶ˒ʰˊ˃ˈˋˍʹˁʶ 
!bh±! ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ˃ʶ ˃ʶˍʱ-ˋˎʴˁˊʾˋʶʽˌ .ƻƴŦŜǊƻƴƴƛ ʴʽʰ ˉʽʻʰ˄ʷˌ ʵʽʰ˒ˇˊʷˌ 
˃ʶˍʰ˅ˏ ˋˎ˄ʻʹˁ˗˄ ˁʰʽ ˃ʶˍˊʺˋʶ˖˄ όʰҐлΦлрύΦ ɶ ˋˎ˄ʻʺˁʹ ˃ʱ˂ʰ˅ʹˌ ʵʶ˄ ʶʾ˔ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ 
όǇҔлΣлрύ ˋʶ ˁʰ˃ʾʰ ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˉʰˊʱ˃ʶˍˊˇΦ ʅʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ ˍʹˌ ˃ʷˍˊʹˋʹˌ ʲˊʷʻʹˁʶ ʴʽʰ ˍˇ 
ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʰˊʽˋˍʶˊʺˌ όǇғлΣлмύ ˁʰʽ ʵʶ˅ʽʱˌ όǇғлΣлмύ ʃɲɼ ˃ʶ ʰˏ˅ʹˋʹ ˁʰˍʱ оΦуу҈ ˁʰʽ нΦпн҈ 
ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʅˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ˃ʱ˂ʰ˅ʹ ˃ʶ ʰ˒ˊ˗ʵʹ ˁˏ˂ʽ˄ʵˊˇ ˔˖ˊʾˌ ʺ ˃ʶ ʵˈ˄ʹˋʹ ʶˉʷ˒ʶˊʶ ˇ˅ʶʾʰ 
ʰˏ˅ʹˋʹ ˋˍʹ˄ ˊʰ˔ʽʰʾʰ ˁʱ˃˕ʹ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ˔˖ˊʾˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʻʶˍʽˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ ˋˍʹ ˃ˎʿˁʺ 
ʵˏ˄ʰ˃ʹ ˁʰʽ ʽˋ˔ˏ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ʰʻ˂ʹˍˊʽ˗˄ ˊˎʻ˃ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌΦ 
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ʊʇʅɹɼɶʅ ɲʄɮʅʆɶʄɹʁʆɶʆɮʅ ʅʆɶɿ ʃʁɹʁʆɶʆɮ ɵʍɶʅ ɿʁʅɶɽɳʇʆʍɿ ʃʁʇ 
ɳʄɱɮɵʁɿʆɮɹ ʅʆʁ ʆɾɶɾɮ ɳʃɳɹɱʁɿʆʍɿ ʃɳʄɹʅʆɮʆɹɼʍɿ ɲɶɾʁʅɹʍɿ ɿʁʅʁɼʁɾɳɹʍɿ 
 

THE EFFECT OF PHYSICAL ACTIVITY ON THE QUALITY OF LIFE OF EMERGENCY ROOM NURSES 
WORKING IN PUBLIC HOSPITALS 
 

ɽʶˊʾʵʹˌ ɹΦ 2Σ ɾʰˍˋˇˏˁʰ ʁΦ 1Σ ɾˉʶ˃ˉʷˍˋˇˌ ɳΦ 1, ɼ˗ˋˍʰ ɱ.  1 

I. Leridis 2, O. Matsouka 1, E. Mpempetsos1, G. Kosta 1 

 
 1ʆɳ ɿˇˋʹ˂ʶˎˍʺˌΣ ʆɳʃ ɱΦɿΦ ɼʰʲʱ˂ʰˌΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
 2ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
 1Registered Nurse, General Hospital of Kavala, Democritus University of Thrace, D.P.E.S.S., Komotini 
 2Democritus University of Thrace, D.P.E.S.S., Komotini 
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ɶ ʷ˄˄ˇʽʰ ˍʹˌ ˋ˔ʶˍʽʸˈҡʶ˄ʹˌ ҡʶ ˍʹ˄ ˎʴʶʾʰ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ όƘŜŀƭǘƘ ǊŜƭŀǘŜŘ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜύ ʲˊʾˋˁʶˍʰʽ ˋˍˇ 
ʶˉʾˁʶ˄ˍˊˇ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ʶˍ˗˄Φ ɳˁ˒ˊʱʸʶʽ ˍʹ˄ 
ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ ʰʾˋʻʹˋʹ ˉ˂ʹˊˈˍʹˍʰˌ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʽˁʰ˄ˇˉˇʾʹˋʹ ˁʰʽ ʰˉˈ˂ʰˎˋʹ ˉˇˎ 
ʵʹ˃ʽˇˎˊʴʶʾ ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎ ˋʶ ˈ˂ʶˌ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌΦ ʅˁˇˉˈˌ 
ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄Σ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ˒ˎˋʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˋˍʹ ˉˇʽˈˍʹˍʰ 
ʸ˖ʺˌΣ ˄ˇˋʹ˂ʶˎˍ˗˄ ˉˇˎ ʶˊʴʱʸˇ˄ˍʰʽ ˋˍˇ ˍ˃ʺ˃ʰ ʶˉʶʽʴˈ˄ˍ˖˄ ˉʶˊʽˋˍʰˍʽˁ˗˄ ʵʹ˃ˈˋʽ˖˄ ˄ˇˋˇˁˇ˃ʶʾ˖˄Φ 
ɲʶʾʴ˃ʰ ʴʽʰ ˍʹ˄ ˉˊˇˁʰˍʰˊˁˍʽˁʺ ʷˊʶˎ˄ʰ ʰˉˇˍʷ˂ʶˋʰ˄ птс ˄ˇˋʹ˂ʶˎˍʷˌ ˍ˖˄ ˍ˃ʹ˃ʱˍ˖˄ ʶˉʶʽʴˈ˄ˍ˖˄ 
ˉʶˊʽˋˍʰˍʽˁ˗˄ ˍʹˌ оʹˌΣпʹˌ ˁʰʽ рʹˌ ˎʴʶʽˇ˄ˇ˃ʽˁʺˌ ˉʶˊʽ˒ʷˊʶʽʰˌ ɳ˂˂ʱʵˇˌΦ ʁʽ ʹ˂ʽˁʾʶˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ 
ˁˎ˃ʰʾ˄ˇ˄ˍʰ˄ ʰˉˈ нн ʷ˖ˌ сл ʶˍ˗˄ όŀƎŜ пнΦпф ҕ фΦр ȅŜŀǊǎύΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ 
ʶˊ˖̱́ ˃ʰˍˇ˂ˈʴʽʰ ˉˇˎ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰ˄ ʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˁʰʽ ʹ ˒ˎˋʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ 
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ˋˍˊʰˍʹʴʽˁʷˌ ˉˊˈ˂ʹ˕ʹˌ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹˌ ʰˉˈ ˍˇ˄ ʶˎˊ˖ˉʰʿˁˈ ˇˊʴʰ˄ʽˋ˃ˈ ʇʴʽʶʽ˄ʺˌ ˁʽ ɮˋ˒ʱ˂ʶʽʰˌ ˍʹˌ 
ɳˊʴʰˋʾʰˌ ό9¦wh-h{I!ύΣ ˉˊˇʲ˂ʷˉˇˎ˄ ˉʰˊʷ˃ʲʰˋʹ ʶ˄ˍˈˌ ˍˇˎ ʶˊʴʰˋʽʰˁˇˏ ˔˗ˊˇˎΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 
˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ˄ʰ ʹ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ ˉˊ˖ˍˇˁˈ˂˂ˇˎ ʱˋˁʹˋʹˌ ʶ˄ˍˈˌ ˍˇˎ ˄ˇˋˇˁˇ˃ʶʾˇˎ ˁʰʽ ʹ ˁʰˍʰʴˊʰ˒ʺ 
ˍʹˌ ʶˉʾʵˊʰˋʺˌ ˍˇˎ ˋˍˇ˄ ˉˈ˄ˇ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˋˍˇ ˎʴʶʽˇ˄ˇ˃ʽˁˈ ˉˊˇˋ˖ˉʽˁˈΦ ʆˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʰ˄ пл 
ʱˍˇ˃ʰ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ό˄ˇˋʹ˂ʶˎˍʷˌΣ ʴʽʰˍˊˇʾ ˁʰʽ ˇʵˇ˄ˍʾʰˍˊˇʽύ ˍˇ ˇˉˇʾˇ ˔˖ˊʾˋˍʹˁʶ ˋʶ ʵˎˇ ˇ˃ʱʵʶˌΦ ɶ 
ˉˊ˗ˍʹ ʺˍʰ˄ ʹ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ όнл ʱˍˇ˃ʰύ ˁʰʽ ʹ ʵʶˏˍʶˊʹ ʺˍʰ˄ ʹ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όнл ʱˍˇ˃ʰύΦΦ ɼˇʽ˄ʱ 
˔h ˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʺˍʰ˄ ʹ ˃ʶˍʰ˒ˇˊʱ ˒ˇˊˍʾˇˎΣ ˇʽ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˁʽ˄ʺˋʶʽˌ ˁʰʽ ʹ 
ʶˊʴʰˋʾʰ ˋʶ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˈˊʻʽʰ ʻʷˋʹΦ ɱʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˉˈ˄ˇˎ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ 
ʶˊʴʰ˂ʶʾˇ άʵʶʾˁˍʹˌ ʰ˄ʽˁʰ˄ˈˍʹˍʰˌ ʰˎ˔ʷ˄ʰέ όbŜŎƪ Řƛǎŀōƛƭƛǘȅ ƛƴŘŜȄ - b5Lύ ύΣˍˇ ˇˉˇʾˇ ˉʶˊʽʷ˔ʶʽ ʶˊ˖ˍʺˋʶʽˌ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˋʶ ʵʷˁʰ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˁʰˍʰˋˍʱˋʶʽˌ ς ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ όʷ˄ˍʰˋʹ 
ˉˈ˄ˇˎΣ ʱˊˋʹ ʲʱˊˇˎˌΣ ˏˉ˄ˇˌΣ ʵʽʱʲʰˋ˃ʰΣ ˕ˎ˔ʰʴ˖ʴʾʰΣ ˇʵʺʴʹˋʹΣ ʶˊʴʰˋʾʰΣ ˋˎʴˁʷ˄ˍˊ˖ˋʹΣ ˉˇ˄ˇˁʷ˒ʰ˂ˇʽ 
ˁʰʽ ˉˊˇˋ˖ˉʽˁʺ ˒ˊˇ˄ˍʾʵʰύΦʆˇ ʵʶʾʴ˃ʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʲʱˋʶʽ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʶˊʴʰ˂ʶʾ˖˄ ς ˃ʶˍʰʲ˂ʹˍ˗˄ 
ʵˎˇ ˒ˇˊʷˌΣ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΦʆˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ʱˋˁʹˋʹˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ʰˋˁʺˋʶʽˌ 
ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ˋˍʰʻʶˊˇˉˇʾʹˋʹˌΣ ʵʽʰˍʱˋʶ˖˄Σ ʶˎ˂ˎʴʽˋʾʰˌ ˁʰʽ ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ ˄ʶˎˊʽˁˇˏ ʽˋˍˇˏ ʵʽʱˊˁʶʽʰˌ 
с ʶʲʵˇ˃ʱʵ˖˄Σ ˃ʶ о ˋˎ˄ʶʵˊʾʶˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ʴʽʰ пр ˂ʶˉˍʱΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˋˍʹ˄ ˇ˃ʱʵʰ 
ˉʰˊʷ˃ʲʰˋʹˌ ˃ˈ˄ˇΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʰʽ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ 
ˋˍʰˍʽˋˍʽˁˈ ˉʰˁʷˍˇ {t{{Φ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˊˇʷˁˎ˕ʶ ˈˍʽ ˇ ˉˈ˄ˇˌ ˋˍˇ˄ ʰˎ˔ʷ˄ʰ ʶˉʹˊʶʱʸʶʽ 
ˋʻʶ˄ʰˊʱ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍʹˌ ˕ˎ˔ʰʴ˖ʴʾʰˌΣ ˍˇˎ ˏˉ˄ˇˎΣ ˍʹˌ ʶˊʴʰˋʾʰˌ ˁʰʽ ˍˇˎ ˉˇ˄ˇˁʷ˒ʰ˂ˇˎ ˍ˖˄ 
ʶˊʴʰʸˇ˃ʷ˄˖˄Σ ˉˊʱʴ˃ʰ ˍˇ ˇˉˇʾˇ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ 
ʹ ʶ˒ʰˊ˃ˇʴʺ ˉˊ˖ˍˇˁˈ˂˂˖˄ ʻʶˊʰˉʶˎˍʽˁʺˌ ʱˋˁʹˋʹˌ ʶ˄ˍˈˌ ˍˇˎ ˔˗ˊˇˎ ʶˊʴʰˋʾʰˌ ˒ʱ˄ʹˁʶ ˄ʰ ʷ˔ʶʽ 
ʶˎʶˊʴʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˈˋˇ ˋˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ˈˋˇ ˁʰʽ ˋˍʹ˄ ˕ˎ˔ʽˁʺ ʵʽʱʻʶˋʹ ˍˇˎ 
ˎʴʶʽˇ˄ˇ˃ʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏΦ 
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ʁ ˃ˎˇˋˁʶ˂ʶˍʽˁˈˌ ˉˈ˄ˇˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ ˋ˖˃ʰˍʽˁʺ ˁʰʽ ˕ˎ˔ʽˁʺ 
ʶˎʶ˅ʾʰ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ʴˊʰ˒ʶʾˇˎΦ ʁʽ ˒ˎˋʽˁʷˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌ ʵˎˋˁˇ˂ʾʶˌ ˉˇˎ ˋˎ˄ʶˉʱʴʶˍʰʽ ʹ ʶˊʴʰˋʾʰ 
ˇʵʹʴˇˏ˄ ˋʶ ˋˎ˃ˉˍ˗˃ʰˍʰ ʵʽʰˍʰˊʰ˔ʺˌ ˍʹˌ ˕ˎ˔ʽˁʺˌ ˎʴʶʾʰˌΣ ˁʰʻ˗ˌ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ʶˉʽʵʶʽ˄˗˄ˇˎ˄ ˍʹ˄ 
ˉˊˈʴ˄˖ˋʹ ˋʶ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ˉʰʻʺˋʶʽˌΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ʵʽʱʻʶˋʹ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ 
ʴˊʰ˒ʶʾˇˎ ʶ˄ˍˈˌ ˁʰʽ ʶˁˍˈˌ ˍˇˎ ʶˊʴʰˋʽʰˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˋˎ˄ʵʷʶˍʰʽ ʱˊˊʹˁˍʰ ˃ʶ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ 
˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰˍʰˉˇ˄ʺˋʶ˖˄Φ ʆʰ ʱˍˇ˃ʰ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˎ˄ʺʻ˖ˌ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʷˌ 
ʵʽʰˍʰˊʰ˔ʷˌΣ ʵʽʰˍʰˊʰ˔ʷˌ ˏˉ˄ˇˎΣ ˁˈˉ˖ˋʹ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶʽ˖˃ʷ˄ʹ ˋˎ˄ˇ˂ʽˁʺ ˋ˖˃ʰˍʽˁʺ 
˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˁʰʻ˗ˌ ˁʰʽ ʰ˄ʽˁʰ˄ˈˍʹˍʰ ʴʽʰ ʶˊʴʰˋʾʰΦ ɳˉʽˉ˂ʷˇ˄ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʰ˂˂ʰʴʷˌ ˋˍʹ ʴ˄˖ˋˍʽˁʺ 
˂ʶʽˍˇˎˊʴʾʰΣ ˋˍʹ˄ ˉˊˇˋ˖ˉʽˁˈˍʹˍʰ ˁʰʽ ˋˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ˋ˔ʷˋʶʽˌ ˍˇˎ ʶˊʴʰʸˈ˃ʶ˄ˇˎΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 
˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ ʵʽʱʻʶˋʹ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ʴˊʰ˒ʶʾˇˎ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʶˊʴʰˋʾʰˌΦʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ˇʴʵˈ˄ˍʰ ʴˎ˄ʰʾˁʶˌό ƴҐулύ ʹ˂ʽˁʾʰˌ поΦнлҕнΦнл ˁʰʽ 
ʶˁʰˍˈ˄ ʵʷˁʰ ˉʷ˄ˍʶ ʱ˄ʵˊʶˌό ƴҐммрύ ʹ˂ʽˁʾʰˌ прΣул ҕ мΣрлΣ ˇʽ ˇˉˇʾˇʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽʸʰ˄ ˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ 
ˁʰˍʰˉˇ˄ʺˋʶʽˌΦ ʍˌ ʲʰˋʽˁˈˌ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʶ˂ˇˏˋʶ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʹ ʶ˃˒ʱ˄ʽˋʹ 
˃ˎˇˋˁʶ˂ʶˍʽˁʺˌ ˁʰˍʰˉˈ˄ʹˋʹˌ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄Φ ʂ˂ˇʽ ʺˍʰ˄ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ ʺˍʰ˄ у˖ˊʹˌ 
ʰˉʰˋ˔ˈ˂ʹˋʹˌ ˁʰʽ ˉˊˇʷˊ˔ˇ˄ˍʰ˄ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶˉʰʴʴʷ˂˃ʰˍʰ ˈˉ˖ˌΥ ʶˁˉʰʽʵʶˎˍʽˁˇʾΣ ˉˇ˂ʽˍʽˁˇʾ 
˃ʹ˔ʰ˄ʽˁˇʾΣ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ˍˊʰˉʷʸʹˌ ˁʰʽ ˄ˇˋˇˁˇ˃ʶʾˇˎΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʵʽʰ˄ˇ˃ʺ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʵʽʱʻʶˋʹˌ άCŜŜƭƛƴƎ {ŎŀƭŜέΩΦɶ ˁ˂ʾ˃ʰˁʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʽ˃ʷˌ -рό ˉˇ˂ˏ ʱˋ˔ʹ˃ʰύ ˃ʷ˔ˊʽ 

Ҍрόˉˇ˂ˏ ˁʰ˂ʱύ ˃ʶ ˍʹ˄ ˍʽ˃ʺ л ˄ʰ ʶʾ˄ʰʽ ˍˇ ˇˎʵʷˍʶˊʰΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ 
ʹ ˃ˎˇˋˁʶ˂ʶˁˍʽˁʺ ˁʰˍʰˉˈ˄ʹˋʹ ʶˉʹˊʶʱʸʶʽ ˋʻʶ˄ʰˊʱ ˍʹ˄ ʵʽʱʻʶˋʹ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ʴˊʰ˒ʶʾˇˎΣ ʶ˄˗ 
ˉʰˊʱ˂˂ʹ˂ʰ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ˉ˖ˌ ʹ ˁʰˁʺ ʵʽʱʻʶˋʹ ʰˉˈ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʶˊʴʰˋʾʰˌ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ 
ˉʰˊʱʴˇ˄ˍʰ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˃ˎˇˋˁʶ˂ʶˍʽˁʺˌ ˁʰˍʰˉˈ˄ʹˋʹˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣʹ ʶˊʴʰˋʾʰ ˋʶ 
ʴˊʰ˒ʶʾˇ ʰˉˇˍʶ˂ʶʾ ʰ˒ˇˊ˃ʺ ʶ˃˒ʱ˄ʽˋʹˌ ʰ˂˂ʹ˂ʷ˄ʵʶˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˍˈˋˇ ˋ˖˃ʰˍʽˁ˗˄ ˈˋˇ ˁʰʽ 
ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁ˗˄Φʶˉʹˊʶʱʸˇ˄ˍʰˌ ˍʹ˄ ʰˉˇʵˇˍʽˁˈˍʹˍʰ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ 
ʸ˖ʺˌ ˍˇˎˌΦ 
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EFFECTS OF A BRIEF EXERCISE INTERVENTION FOR FALLS PREVENTION ON BALANCE AND LOWER 
LIMB STRENGTH IN WOMEN OVER 65 YEARS IN RURAL GREECE. A PILOT STUDY 

 

A.M. Kanavaki 1, M. Michalopoulou 1, S. Iliopoulos 1, E. Irakleous 2, E. Nasiou 1, D. Menychtas 1, E. 
Kouli 1, A. Gkrekidis 1, H. Douda 1, I. Smilios 1, V. Gourgoulis 1, G. Syrakoulis 1, N. Aggelousis 1 

 
1Democritus University of Thrace, D.P.E.S.S., Komotini 
2Home Care, Municipality of Komotini 
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Email: mkanavak@affil.duth.gr 
 

Exercise in older adults has important benefits, including maintenance of physical function and falls 
prevention, and is recommended at least twice per week. Older adults in rural areas in Greece may be 
unfamiliar with exercise regimes and are unlikely to have access to relevant information and services. 
As part of the ASPIDA project for falls prevention, a brief exercise and educational intervention took 
place in a village of Rodopi, Greece. The program consisted of 6-week x 1hour sessions of supervised 
group exercise. Participants also received brief education on the importance of exercise for falls 
prevention and were encouraged to set personal goals and perform the exercises at home. Older 
women were invited to participate via local social services and word of mouth. Dynamic balance 
(Timed-Up-and-Go) and lower limb strength (30sec chair-stand) were assessed before and after the 
intervention. Participants also completed a questionnaire on current physical activity (PA) before the 
ǇǊƻƎǊŀƳΦ ! ǘƻǘŀƭ ƻŦ мс ƻƭŘŜǊ ǿƻƳŜƴ җср ȅŜŀǊǎΣ ƳŜŀƴ ŀƎŜ тмΦумҕтΣ утΦр҈ ƳŀǊǊƛŜŘΣ утΦр҈ ŎƻƘŀōƛǘƛƴƎΣ 
were assessed before and after the intervention. Based on self-reported PA, before prior to the 
ǇǊƻƎǊŀƳ ƻƴƭȅ мпΦн҈ ŜƴƎŀƎŜŘ ƛƴ җм ƘƻǳǊǎκǿŜŜƪ ƻŦ ǎǘǊǳŎtured physical exercise, whereas 57.1% did not 
ŜƴƎŀƎŜ ƛƴ ŀƴȅΦ !ƭǎƻΣ орΦт҈ ǊŜǇƻǊǘŜŘ ǿŀƭƪƛƴƎ җо ƘƻǳǊǎκǿŜŜƪ ŀƴŘ ŀƴƻǘƘŜǊ орΣт҈ ғмƘƻǳǊκǿŜŜƪΦ [ƻǿŜǊ 
limb strength showed a significant improvement, before (M=13.25)-after (M=14.56), t(15)=-2,23, 
p=.042. There was no statistically significant difference in dynamic balance. However, there were 
improvements (-0.53sec) which have clinical significance based on the normative test values, i.e. +0.3 
to +0.4sec average change per 5 years in these age groups. Most participants reported incorporating 
some exercises in their daily routine. All were satisfied with the program and would be keen to 
continue if they had the opportunity. Findings show that even a low-resource intervention of short 
duration and frequency can have posƛǘƛǾŜ ŜŦŦŜŎǘǎ ƻƴ ƻƭŘŜǊ ǿƻƳŜƴΩǎ ǎǘǊŜƴƎǘƘ ŀƴŘ ōŀƭŀƴŎŜΣ ǊŀƛǎŜ 
awareness and motivate them to adopt exercise routines. Such programs are feasible with the 
collaboration of local services and have the potential to decrease risk of falls. Follow-up assessments 
will determine the extent of maintenance of exercise behaviour. 

 

Keywords: Elderly, Balance exercise, lower limb, Brief intervention, Falls 
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ɶ ʶ˃˒ʱ˄ʽˋʹ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰˍʰˉˇ˄ʺˋʶ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰΣ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ 
ˉˊˈʲ˂ʹ˃ʰ ˋˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˁʰʽ ʵʹ ʰˎˍ˗˄ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ʶˊʴʰˋʾʰ ʰˉʰʽˍʶʾ ˉʰˊʰˍʶˍʰ˃ʷ˄ʶˌ 
ˉʶˊʽˈʵˇˎˌ ˋʶ ˁʰʻʽˋˍʺ ʻʷˋʹΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʵʽʰˍʰˊʰ˔ʺ 
ˋˍˇ˄ ʰˎ˔ʷ˄ʰΣ ˍʹ˄ ˖˃ʽˁʺ ʸ˗˄ʹ ˁʰʽ ˍʹ˄ ʱ˄˖ ˊʱ˔ʹΣ ˋˏ˃ˉˍ˖˃ʰ ˍˇ ˇˉˇʾˇ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ 
ʶˊʴʰˋʾʰˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˁʰʽ ˄ʰ ʰ˄ʽ˔˄ʶˏˋʶʽ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ 
ˁʰʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ʶ˃˒ʱ˄ʽˋʺˌ ˍˇˎ ˋʶ ʶˊʴʰʸˇ˃ʷ˄ˇˎˌ ʴˊʰ˒ʶʾˇˎΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ 
ˇʴʵˈ˄ˍʰ ʴˎ˄ʰʾˁʶˌ ό ƴҐулύ ʹ˂ʽˁʾʰˌ поΦнлҕнΦнл ˁʰʽ ʶˁʰˍˈ˄ ʶʾˁˇˋʽ ʱ˄ʵˊʶˌ ό ƴҐмнлύ ʹ˂ʽˁʾʰˌ прΣул ҕ мΣрлΦ 
ʂ˂ˇʽ ʺˍʰ˄ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎΣу˖ˊʹˌ ʰˉʰˋ˔ˈ˂ʹˋʹˌΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʵʽʰ˄ˇ˃ʺ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʴʽʰ ˍˇ˄ ˉˈ˄ˇΣ ά±!{όǾƛǎǳŀƭ ŀƴŀƭƻƎǳŜ ǎŎŀƭŜύέΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˉˈ˄ˇˎ ʹ ˁ˂ʾ˃ʰˁʰ 
ʲʰˋʾʸʶˍʰʽ ˋʶ ʷ˄ʰ ˋ˔ʶʵʽʱʴˊʰ˃˃ʰ ˋˍˇ ˇˉˇʾˇ ʹ ˍʽ˃ʺ ˃ʹʵʷ˄ ˇˊʾʸʶˍʰʽ ˖ˌ ˁʰʻˈ˂ˇˎ ˉˈ˄ˇˌ ˁʰʽ ʹ ˍʽ˃ʺ ʵʷˁʰ 
ʷ˖ˌ ʰ˄ˎˉˈ˒ˇˊˇˌ ˉˈ˄ˇˌΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ˉˈ˄ˇˎ ʶˉʽ˂ʷʴʶˍʰʽ ʲʱˋʹ ʶʽˁˇ˄ʽʵʾˇˎ 
˃ʶ ʰˁˊʾʲʶʽʰ ʹ ˉʶˊʽˇ˔ʺ ˍˇˎ ˉˈ˄ˇˎΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ 
ʶˊʴʰʸˇ˃ʷ˄˖˄ ʴˊʰ˒ʶʾˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˃ˎˇˋˁʶ˂ʶˍʽˁˈ ˉˈ˄ˇΦ ʆʰ ˁˏˊʽʰ ˋʹ˃ʶʾʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ʶʾ˄ʰʽ ˇ 
ʰˎ˔ʷ˄ʰˌ ˁʰʽ ʹ ˖˃ʽˁʺ ʸ˗˄ʹΦ ʁ ˃ʷˋˇˌ ˈˊˇˌ ˍˇˎ ˉˈ˄ˇˎ ˇˊʾˋˍʹˁʶ ˍˇ пΦфп ҕ лΦсό ˃ʷˍˊʽˇˌ ˉˈ˄ˇˌ ύΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇʽ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ʷ˄ʰ˄ ˃ʷˍˊʽʰ ʷ˄ˍʰˋʹˌ 
ˉˈ˄ˇ ˋˍʹ˄ ˖˃ʽˁʺ ʸ˗˄ʹ ˁʰʽ ʰˎ˔ʶ˄ʽˁʺ ˃ˇʾˊʰ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΣ ˁʱˍʽ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ʱ˃ʶˋʹ 
ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˉʰˊˇˎˋʾʰ ˃ˎˇˋˁʶ˂ʶˍʽˁʺˌ ˁʰˍʰˉˈ˄ʹˋʹˌ ˂ˈʴ˖ ˍʹˌ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹˌ ˁʰʻʽˋˍʽˁʺˌ ʻʷˋʹˌΣ ˍʹˌ 
˂ʱʻˇˌ ʶˊʴˇ˄ˇ˃ʾʰˌ ˁʽ ʰˉˇˎˋʾʰˌ ʱˋˁʹˋʹˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˉˊˇˍʶʾ˄ʶˍʰʽ ʷ˄ʰ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ 
ʱˋˁʹˋʹˌ ˋˍˇ˄ ʶˊʴʰˋʽʰˁˈ ˔˗ˊˇΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˋˍˇ˔ʶˎˈ˃ʶ˄ʹ ˃ˎʿˁʺ ʶ˄ʵˎ˄ʱ˃˖ˋʹΣ ˍʹ˄ ˋˍʰʻʶˊˇˉˇʾʹˋʹ 
ˁʰʽ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰΣ ʴʽʰ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˂ʶʽˍˇˎˊʴ˗˄ˍʰˌ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰ ˋˍʹ˄ 
ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ ˁʰˍʰˉˇ˄ʺˋʶ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰΦ  
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ʁʽ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ ˉʶˊ˄ˇˏ˄ ˋʶ ˁʰʻʽˋˍʺ ʻʷˋʹ ʷ˄ʰ ˉˇ˂ˏ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ ό тл-ур҈ύ ˍʹˌ ʶˊʴʰˋʾʰˌ 
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˃ʶ ˃ˎˇˋˁʶ˂ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˁʰʽ ˃ʶ ˁˈˉ˖ˋʹ Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʽˌ 
˃ˎˇˋˁʶ˂ʶˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˊʴʰˋʾʰ ˁʰʽ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˍʹˌ ˁˈˉ˖ˋʹˌ ˉˇˎ 
ˉˊˇˁˏˉˍʶʽ ʰˉˈ ʰˎˍʷˌΣ ˋʶ ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ ʴˊʰ˒ʶʾˇˎΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ˇʴʵˈ˄ˍʰ 
ʴˎ˄ʰʾˁʶˌ ό nҐулύ ʹ˂ʽˁʾʰˌ поΦнлҕнΦнл ˁʰʽ ʶˁʰˍˈ˄ ʶʾˁˇˋʽ ʱ˄ʵˊʶˌ όnҐмнлύ ʹ˂ʽˁʾʰˌ прΣул ҕ 
мΣрлΦʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʵʽʰ˄ˇ˃ʺ ʶˊʴʰ˂ʶʾˇˎ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁˈˉ˖ˋʹˌ άFASέ ό Fatigue Assesement Scale 
ύʶˁˍʽ˃˗˄ˍʰˌ ˍʹ˄ ˁˈˉ˖ˋʹ ʶ˄ˍˈˌ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ʶˊʴʰˋʾʰˌΦɶ ˁ˂ʾ˃ʰˁʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶ˄˄ʽʱ ʶˊ˖ˍʺˋʶʽˌ 
˃ʶ ˉʷ˄ˍʶ ʵʽʰʲʰʻ˃ʾˋʶʽˌ ʹ ˁʱʻʶ ˃ʽʰ όˉˇˍʷΣ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ΣˍʰˁˍʽˁʱΣˋˎ˔˄ʱΣ ˉʱ˄ˍʰύΣˇʽ ˈˉˇʽʶˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ 
ˋˍʹ˄ ʷ˄ˍʰˋʹ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ˋˎ˔˄ˈˍʹˍʰ ˍʹˌ ˁˈˉ˖ˋʹˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ˇʽ 
ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʴˊʰ˒ʶʾˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋʶ ˍʰˁˍʽˁʱ ˁˈˉ˖ˋʹ ˋ˔ʶˍʽʸˈ˃ʶ˄ʹ ˃ʶ ˃ˎˇˋˁʶ˂ʶˍʽˁʺ ˁʰˍʰˉˈ˄ʹˋʹ 
ˍˈˋˇ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶˊʴʰˋʾʰˌ Σ ˈˋˇ ˁʰʽ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌ ˍˇˎˌΣˉˊʱʴ˃ʰ ˉˇˎ ʵʹ˂˗˄ʶʽ ˍʹ˄ 
ʶˉʽʲʶʲ˂ʹ˃ʷ˄ʹ ʰ˄ʱʴˁʹ ʶ˒ʰˊ˃ˇʴʺˌ ˃ʷˋ˖˄ ˉˊˈ˂ʹ˕ʹˌ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˃ˎˇˋˁʶ˂ʶˍʽˁ˗˄ 
ˁʰˍʰˉˇ˄ʺˋʶ˖˄ ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍʹ ˃ˎʿˁʺ ʶ˄ʵˎ˄ʱ˃˖ˋʹΣ ˍʹ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ 
ʶˎ˂ˎʴʽˋʾʰˌΦ ʃʰˊʱ˃ʶˍˊˇʽ ˇʽ ˇˉˇʾʶˌ ˂ʶʽˍˇˎˊʴˇˏ˄ ˎˉˇˋˍʹˊʽˁˍʽˁʱ ˋˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ʰʽˋʻʺ˃ʰˍˇˌ ˍʹˌ 
ˋ˖˃ʰˍʽˁʺˌ ˁˈˉ˖ˋʹˌ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰˌ ˁʰʽ ʰˉˇʵˇˍʽˁˈˍʹˍʰˌ ˍ˖˄ 
ʶˊʴʰʸˇ˃ʷ˄˖˄ ˋʶ ʴˊʰ˒ʶʾˇΦ 
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ɮʀɹʁɽʁɱɶʅɶ ʆɶʅ ɾɳɱɹʅʆɶʅ ɹʅʁɾɳʆʄɹɼɶʅ ɲʇɿɮɾɶʅ ʆʍɿ ɾʇʍɿ ʆʁʇ ɮʇʋɳɿɮ ʅɳ ʃɮɹɲɹɮΥ 
ɮʀɹʁʃɹʅʆɹɮ ɾɳʆʄɶʅɶʅ 
 

EVALUATION OF MAXIMAL ISOMETRIC STRENGTH OF CERVICAL MUSCLES IN CHILDREN: 
RELIABILITY OF MEASUREMENT 
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ɶ ʰˎ˔ʶ˄ʽˁʺ ˉʶˊʽˇ˔ʺ ˁʰˍʰˉˇ˄ʶʾˍʰʽ ˁʰʻʹ˃ʶˊʽ˄ʱ ˋˍʰ ˉʰʽʵʽʱ ˂ˈʴ˖ ˍʹˌ ˁʰˁʺˌ ˋˍʱˋʹˌ ˋ˗˃ʰˍˇˌ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍ˖˄ ˁʰʻʹ˃ʶˊʽ˄˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ όʶ˄ˍˈˌ ˁʰʽ ʶˁˍˈˌ ˋ˔ˇ˂ʶʾˇˎύ ˁʰʽ ˍʹˌ ˔ˊʺˋʹˌ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ 
ˋˎˋˁʶˎ˗˄Φ ɶ ˁʰˍʰˉˈ˄ʹˋʹ ˍˇˎ ʰˎ˔ʷ˄ʰ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ˃ˎˇˋˁʶ˂ʶˍʽˁʱ 
ˉˊˇʲ˂ʺ˃ʰˍʰΣ ˉˈ˄ˇ ˁʰʽ ˃ʶʾ˖ˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍ˖˄ ˃ ˎ˗˄ ˍˇˎ ʰˎ˔ʷ˄ʰΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ 
˄ʰ ˎˉʱˊ˔ˇˎ˄ ʰ˅ʽˈˉʽˋˍʰ ˉˊ˖ˍˈˁˇ˂˂ʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ʰˎ˔ʷ˄ʰ ˋʶ 
ˉʰʽʵʽʱΦ ʅˎ˄ʶˉ˗ˌΣ ˋˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʰ˅ʽˇˉʽˋˍʾʰ ʶ˄ˈˌ ˉˊ˖ˍˇˁˈ˂˂ˇˎ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍ˖˄ ˁʰ˃ˉˍʺˊ˖˄ ˁʰʽ ʶˁˍʶʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ʰˎ˔ʷ˄ʰΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ 
˃ʶ˂ʷˍʹ ʷ˂ʰʲʰ˄ ˃ʷˊˇˌ ʶʻʶ˂ˇ˄ˍʽˁʱ нн ʰʴˈˊʽʰ όʹ˂ʽˁʾʰΥ у-мл ʶˍ˗˄Σ ʰ˄ʱˋˍʹ˃ʰΥ моф ҕ уΣс ŎƳΣ ˋ˖˃ʰˍʽˁʺ 
˃ʱʸʰΥ оуΣт ҕ мнΣн ƪƎύΦ ɮ˒ˇˏ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʶ˅ˇʽˁʶʾ˖ˋʹΣ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʹ ˃ʷʴʽˋˍʹ ʽˋˇ˃ʶˍˊʽˁʺ 
ʵˏ˄ʰ˃ʹ ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ʰˎ˔ʷ˄ʰ ˋʶ ˍˊʶʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ όʰΦ ˉˊˈˋʻʽʰ ˁʱ˃˕ʹΣ ʲΦ ʷˁˍʰˋʹΣ ʴΦ ˉ˂ʱʴʽʰ ˁʱ˃˕ʹ 
ʵʶ˅ʽʱ ˁʰʽ ʰˊʽˋˍʶˊʱύ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ʵˎ˄ʰ˃ˈ˃ʶˍˊˇˎ ˔ʶʽˊˈˌ όY-Chw/9 aǳǎŎƭŜ /ƻƴǘǊƻƭƭŜǊύΦ ʁʽ 
˃ʶˍˊʺˋʶʽˌ ό˃ʷˍˊʹˋʹ - ʶˉʰ˄ʰ˃ʷˍˊʹˋʹύ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʵˏˇ ˒ˇˊʷˌ ˃ʶ ʶ˄ʵʽʱ˃ʶˋˇ ˁʶ˄ˈ 
ˍˇˎ˂ʱ˔ʽˋˍˇ˄ о ʹ˃ʶˊ˗˄Φ ɶ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ʵˇˁʽ˃ʰˋʽ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ʰˎ˔ʷ˄ʰ 
ʻʰ ʶ˅ʶˍʰˋʻʶʾ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˃ʷˍˊʹˋʹˌ ˁʰʽ ʶˉʰ˄ʰ˃ʷˍˊʹˋʹˌΦ ɱʽʰ ˍʹ˄ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Υ ʰύ ʰ˄ʱ˂ˎˋʹ ʰ˅ʽˇˉʽˋˍʾʰˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˃ʷˍˊʹˋʹˌ ˁʰʽ ʶˉʰ˄ʰ˃ʷˍˊʹˋʹˌ 
(test-ǊŜǘŜǎǘ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŀƭȅǎƛǎύΣ ʲύ ʸʶˎʴʰˊ˖ˍʱ ǘ-ǘŜǎǘ ʴʽʰ ˄ʰ ʶ˅ʶˍʰˋʻˇˏ˄ ˉʽʻʰ˄ʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ʵˏ˄ʰ˃ʹ 
˃ʶˍʰ˅ˏ ˃ʷˍˊʹˋʹˌ ˁʰʽ ʶˉʰ˄ʰ˃ʷˍˊʹˋʹˌ ˁʰʽ ʴύ ˉʶˊʽʴˊʰ˒ʽˁʺ ˋˍʰˍʽˋˍʽˁʺ ό˃ʷˋˇˌ ˈˊˇˌΣ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹΣ 
ʶ˂ʱ˔ʽˋˍʹ ˁʰʽ ˃ʷʴʽˋˍʹ ˍʽ˃ʺύΦ ʆˇ ʶˉʾˉʶʵˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ʴʽʰ ˈ˂ʶˌ ˍʽˌ ˋˍʰˍʽˋˍʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ˇˊʾˋˍʹˁʶ 
ˋˍˇ Ǉ ғ лΣлрΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʹ ˃ʷˍˊʹˋʹ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʽˋˇ˃ʶˍˊʽˁʺˌ 
ʵˏ˄ʰ˃ʹˌ ˍˇˎ ʰˎ˔ʷ˄ʰ ʶʾ˄ʰʽ ʰ˅ʽˈˉʽˋˍʹ ˋʶ ˈ˂ʶˌ ˍʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌΥ ˉˊˈˋʻʽʰ ˁʱ˃˕ʹ όL// Ґ лΣуоύΣ ʷˁˍʰˋʹ 
όL// Ґ лΣунύΣ ˉ˂ʱʴʽʰ ˁʱ˃˕ʹ ʵʶ˅ʽʱ όL// Ґ лΣуоύ ˁʰʽ ʰˊʽˋˍʶˊʱ όL// Ґ лΣулύΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʵʶ˄ 
ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ˃ʷʴʽˋˍʹ ʵˏ˄ʰ˃ʹ ˍˇˎ ʰˎ˔ʷ˄ʰ ˃ʶˍʰ˅ˏ ˃ʷˍˊʹˋʹˌ 
ˁʰʽ ʶˉʰ˄ʰ˃ʷˍˊʹˋʹˌ ˋʶ ˁʰ˃ʾʰ ʰˉˈ ˍʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ όǇ Ґ лΣ32 - 0,68). 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ˃ʷʴʽˋˍʹ ʽˋˇ˃ʶˍˊʽˁʺ ʵˏ˄ʰ˃ʹ ˍ˖˄ ˁʰ˃ˉˍʺˊ˖˄ ˁʰʽ ʶˁˍʶʽ˄ˈ˄ˍ˖˄ ˃ˎ˗˄ 
ˍˇˎ ʰˎ˔ʷ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˃ʶˍˊʹʻʶʾ ˃ʶ ʰ˅ʽˇˉʽˋˍʾʰ ˋʶ ˉʰʽʵʽʱ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ ʵˎ˄ʰ˃ˈ˃ʶˍˊˇ ˔ʶʽˊˈˌ όY-
FORCE Muscle Controller). 

  
ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ ɾʷˍˊʹˋʹ - ʶ̄ ʰ˄ʰ˃ʷˍˊʹˋʹΣ ɮˎ ˔ʶ˄ʽˁʺ ˃ˇʾˊʰΣ ɾˎˇˋˁʶ˂ʶˍʽˁˇʾ ˉˈ˄ˇʽΣ ɮ˄ ʰˉˍˎ˅ʽʰˁʷˌ 
ʹ˂ʽˁʾʶˌΣ ɲˎ ˄ʰ˃ˈ˃ʶˍˊˇ ˔ʶʽˊˈˌ όY-FORCE).  
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EFFECT OF VISUAL FEEDBACK ON STATIC BALANCE FEATURES IN ELDERLY FALLERS AND NON-
FALLERS 
 

D. Menychtas 1, N. Petrou 1, A. Gkrekidis 1, E. Kouli 1, A.M. Kanavaki 1, E. Giannakou 1, V. Gourgoulis 
1, M. Michalopoulou 1, I. Smilios 1, H. Douda 1, G. Syrakoulis 2, N. Aggelousis 1 

 

 1 Democritus University of Thrace, D.P.E.S.S., Komotini 
 2 Democritus University of Thrace, D.E.C.E., Xanthi 
 

Email: dmenycht@affil.duth.gr 
 

The possibility of falling increases dramatically as a person ages. In the elderly population, falling is 
prevalent causing serious injuries, psychological stress, loss of independence, and even death. 
However, the risk of falling does not increase equally for all people as they age. Intrinsic factors such 
as ability to process visual information affect the balancing strategy. In general, individuals with high 
risk of fall will perform differently when performing balancing tasks under different visual conditions. 
To understand the impact of visual feedback, two groups of elders, one without risk of fall and another 
with high risk were recorded using three different visual conditions, eyes open, closed eyes, and 
wearing a dome-shaped helmet. A marker-based system was used to capture the movements of the 
performers, and their performance was recorded with the help of ten infrared cameras. In addition, 
two force plates were utilized to record their ground reaction forces. The mean velocity and the sway 
area of their center of pressure (CoP) was evaluated and compared to quantify their posture. The mean 
velocity appears to be a more sensitive metric than the sway area. This makes the mean velocity of the 
CoP a better metric to be used for balance assessment. However, it is not a good metric to distinguish 
between individuals with different risks of falling.  
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COMPARISON OF ESTIMATED OPENSIM MUSCLE ACTIVATIONS WITH EMG DATA OF THE ANKLE 
JOINT MUSCLES DURING ELDERLY TREADMILL GAIT 
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V. Gourgoulis 1, M. Michalopoulou 1, H. Douda 1, G. Syrakoulis 2, N. Aggelousis 1 
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In order to develop prevention strategies for elderly falls, it is important to study the mechanisms 
behind them. Biomechanical motion analysis approaches, such as OpenSim, are useful tools for 
simulating movement and estimating muscle forces and activations. While OpenSim has been 
validated for young people, it is important to check the validity of the calculated muscle activations for 
elderly subjects. Therefore, this study aimed to compare the muscle activations evaluated through 
OpenSim's Static Optimization tool with their EMG recordings obtained during the gait of elderly 
individuals, using the Cosine Similarity approach. Two healthy male elderly subjects were asked to walk 
at their normal pace for a minute on a split belt treadmill, while data was collected using a 3D motion 
capture system, two force platfoms and four surface EMG sensors securely placed at the lateral 
gastrocnemius (LG), soleus (S), tibialis anterior (TA), and peroneus longus (PL) muscles of the left leg. 
Motion data collected, for ten gait cycles of each subject's left limb, was used for OpenSim calculations 
with a generic full body musculoskeletal model. Finally, OpenSim Static Optimization analyses were 
performed to determine the muscle activations of the left limb for each gait cycle. The results showed 
that the calculated muscle activations had low similarity with the recorded activations, which could be 
due to the time shift difference between the recorded and calculated data. Therefore, further research 
with a larger group of participants and a wider range of muscles is needed to validate the use of 
OpenSim for elderly subjects. 
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ANKLE JOINT MUSCLE FORCE GENERATION PATTERNS BETWEEN ELDERLY FALLERS AND NON-
FALLERS 
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Gourgoulis 1, H. Douda 1, I. Smilios 1, M. Michalopoulou 1, G. Syrakoulis 2, N. Aggelousis 1 
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Falls are a major cause of injury in elderly individuals, with some cases resulting in long hospital stays 
or even fatalities. Muscle weakness is a significant risk factor for falls, and Musculoskeletal (MSK) 
modeling, such as OpenSim, is a valuable tool that can provide data on muscle activations and forces 
during gait through movement simulations. The aim of this study is to compare ankle joint muscle force 
generation patterns during gait, as calculated by OpenSim, between elderly fallers and non-fallers. The 
study involved six elderly participants, divided into fallers (n=3) and non-fallers (n=3) groups based on 
their score on the John Hopkins fall risk assessment tool. The participants were asked to walk at their 
normal pace for one minute on a split-belt treadmill, and their gait cycles were recorded using a 3D 
motion capture system. The recorded data was then used to determine muscle activations and forces 
of the left limb for each gait cycle using a generic full body MSK model in OpenSim. Statistical 
Parametric Mapping (SPM) was used to compare the time curves of the ankle joint plantar and dorsi 
flexors normalized to weight forces between the two groups. The results showed significant 
differences in muscle force production during gait between fallers and non-fallers, with non-fallers 
demonstrating higher muscle force values. Fallers showed lower muscle force values in the plantar 
flexors, which suggests weaker plantar flexors, a known risk factor for falls. This finding highlights the 
importance of identifying plantar flexor weakness in the elderly as a preventive measure for falls. 
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FEMUR-THORAX COORDINATION PATTERNS ON TANDEM STATIC BALANCE IN ELDERLY FALLERS 
AND NON-FALLERS 
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Falls are a common problem among elderly and can lead to serious consequences. The consequences 
of falls can be severe, especially in older adults, as they can lead to fractures, head injuries, and other 
complications that can result in disability or even death. Balance during daily activities is a complex 
process that requires coordination between the limbs and trunk. Vector coding is an important 
technique for examining coordination in balance, as it allows for the measurement of the magnitude 
and direction of movement in different body segments. The aim of this study is to examine differences 
in femur-thorax coordination patterns in the 3-axis on tandem static balance in elderly fallers and non-
fallers. 11 elderly fallers, participants who had at least one fall this year, and 11 elderly non-fallers aged 
65-90y were employed in this study. Kinematic data were collected from fallers and non-fallers at the 
Biomechanics Lab ς DUTH in Greece. Vector coding technique was used for calculations of coupling 
angles and mean coupling angles for femur and thorax segment angles in sagittal, frontal and 
transverse planes. Then, the relative frequencies for four coordination patterns were calculated. 
Independent t-test was used for our analysis in order to investigate the relative frequencies in the four 
coordination patterns between the fallers and the non-fallers. According to the results, individuals who 
did not experience falls tended to use their femur more than their thorax in anti-phase movement 
within the sagittal plane. In contrast, those who did fall used their thorax more than their femur in 
anti-phase movement within the frontal plane. These findings highlight the usefulness of vector coding 
as a quantitative tool for analyzing movement patterns. By identifying specific patterns of coordination 
associated with falls, this technique can contribute to the development of effective strategies for fall 
prevention. 
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COMPARING MUSCLE FORCE PATTERNS OF ANKLE JOINT MUSCLES DURING GAIT IN A STROKE 
PATIENTS AND A HEALTHY INDIVIDUAL 
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Stroke survivors often experience gait deficits that stem from a range of factors such as muscle 
weakness, spasticity, and postural changes. These factors can affect the gait pattern by influencing 
balance and increasing the risk of falls. The mechanical function of ankle plantar flexors (PF) and 
dorsiflexors (DF) can be inhibited by spasticity and weakness, which can negatively impact gait 
performance. Nevertheless, actual force output during gait is currently unattainable, thus insight into 
ankle muscle pathology is very limited, only gained through biomechanical analysis and external joint 
moment calculations. The present study aimed to compare ankle muscle force production during 
overground walking between a patient with hemiplegia and a healthy individual of the same age. The 
purpose of this comparison is to identify any differentiation and more accurately determine the needs 
for designing a rehabilitation program. A single individual, a 55-year-old female with left hemiplegia 
and a two-year history of stroke, and a healthy patient of the same age were included in the sample. 
Gait analysis was conducted on both participants using a 10-camera Vicon system and two force plates 
embedded in the ground along a 12-meter walkway. A generic musculoskeletal model (MSK) and the 
open-source software Opensim were used to calculate joint angles and muscle forces. To compare the 
force-time curves of ankle plantar flexors and dorsiflexors during the stance phase of walking, 
Statistical Parametric Mapping (SPM) was utilized. The findings revealed that the amount of force 
applied on the ankle muscles during walking after a stroke was lower in both the affected limb and the 
unaffected limb compared to a healthy individual's walking pattern. The implication is that there might 
be a vulnerability or a neurological impairment impacting the same muscle group in both extremities. 
It would be valuable to pursue further research with a bigger sample size to explore this matter. 
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ʽ˃ʱ˄ˍʰ ˍ˖˄ ʰˍˈ˃˖˄ ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌ ʴʽʰ ˄ʰ ʰˎ˅ʹʻʶʾ ʹ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˉʰˊʰ˃ʷˍˊ˖˄ ˋˍʹ˄ 
ʰ˄ʱ˂ˎˋʹ ʲʱʵʽˋʹˌ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ʰˍˈ˃˖˄Φ  
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ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʶˋˍʽʰˋ˃ʷ˄ˇ ˋˍʹ˄ 
ʵˎ˄ʰ˃ʽˁʺ ʽˋˇˊˊˇˉʾʰ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ˃ʶ ˉˇ˂˂ʰˉ˂ʺ ̀ ˁ˂ʺˊˎ˄ˋʹΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʶ 
˃ʽʰ ʴˎ˄ʰʾˁʰ ʹ˂ʽˁʾʰˌ ну ʶˍ˗˄ ˃ʶ ʵʽʰʴ˄˖ˋ˃ʷ˄ʹ ʃˇ˂˂ʰˉ˂ʺ ʅˁ˂ʺˊˎ˄ˋʹ н ˔ˊˈ˄ʽʰ ˉˊʽ˄ ˁʰʽ ʰʻ˂ʹˍʽˁʱ 
ʵˊʰˋˍʺˊʽʰΦ ʆˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʴʽʰ ˋˎ˄ˇ˂ʽˁʱ у ʶʲʵˇ˃ʱʵʶˌΣ ˃ʶ 
ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ɼʱʻʶ ˋˎ˄ʶʵˊʾʰ ʶʾ˔ʶ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ ол ς пл ˂ʶˉˍʱ ˁʰʽ 
ˉʶˊʽʶ˂ʱʲʰ˄ʶ ʰύ ˉˊˇʻʷˊ˃ʰ˄ˋʹ όр-млΩύΣ ʰˋˁʺˋʶʽˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʰ ˁʱˍ˖ ʱˁˊʰ ˁʰʽ 
ˋˍˇ˄ ˁˇˊ˃ˈ όнл -нрΩύ ˁʰʽ ʰˉˇʻʶˊʰˉʶʾʰ όр˘ύΦ ɶ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ ʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵʽʰ˂ʶʽ˃˃ʱˍ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʰˋˁʺˋʶ˖˄ ˇˊʽʸˈˍʰ˄ ʰˉˈ ˍʹ˄ ʾʵʽʰ ˍʹ˄ ʰˋʻʶ˄ʺΦ ɶ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ʴʽ˄ˈˍʰ˄ ˁˎˊʾ˖ˌ ˃ʶ ˍˇ ʲʱˊˇˌ 
ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ˋʶ ˁʱˉˇʽʶˌ ʰˋˁʺˋʶʽˌ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˂ʱˋˍʽ˔˖˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΦ ɮˏ˅ʹˋʹ ˍʹˌ ʷ˄ˍʰˋʹˌ 
ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍˇ ˁʱʻʶ ˒ˇˊʱ ˉˇˎ ʹ ʰˋʻʶ˄ʺˌ ˇ˂ˇˁ˂ʺˊ˖˄ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ 
˔˖ˊʾˌ ˄ʰ ʵˎˋˁˇ˂ʶˏʶˍʰʽ ˋˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ʵʶ˄ ʰʽˋʻʰ˄ˈˍʰ˄ ˁˈˉ˖ˋʹ ʃˊʽ˄ ʰˉˈ ˍʹ˄ 
ʷ˄ʰˊ˅ʹ ˁʰʽ ʰ˃ʷˋ˖ˌ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʹ ʰˋʻʶ˄ʺˌ 
ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˋˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʽˋˇˊˊˇˉʾʰˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ʵˎ˄ʰ˃ˇʵʰˉʷʵˇˎ .ŜǊǘŜŎ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ 
ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌ нллл IȊΦ ɳ˒ʰˊ˃ˈˋˍʹˁʶ ˍˇ ˍʶˋˍ ʽˋˇˊˊˇˉʾʰˌ ˋˍˇ ʷ˄ʰ ˉˈʵʽ ˋʶ ˍˊʶʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ˋˎ˄ʻʺˁʶˌ ʰʽˋʻʹˍʹˊʽʰˁʺˌ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹˌ όʰ˄ˇʽ˔ˍʱ ˃ʱˍʽʰΣ ˁ˂ʶʽˋˍʱ ˃ʱˍʽʰ ˁʰʽ ʰ˄ˇʽ˔ˍʱ ˃ʱˍʽʰ ˃ʶ ˍʹ˄ 
˔ˊʺˋʹ ʻˈ˂ˇˎύΦ ʅʶ ˁʱʻʶ ˋˎ˄ʻʺˁʹ ʽˋˇˊˊˇˉʾʰˌ ʶˁˍʶ˂ʶʾˍˇ ʴʽʰ ˋˎ˄ˇ˂ʽˁʱ прΩΩ ˁʰʽ ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ олΩΩ ʰ˒ˇˏ ˉˊ˗ˍʰ ʰ˒ʰʽˊʷʻʹˁʰ˄ ˍʰ мл ˉˊ˗ˍʰ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ р ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˍˇˎ 
ˋʺ˃ʰˍˇˌΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ 
όʶˏˊˇˌΣ ˍʰ˔ˏˍʹˍʰΣ ˋˎ˄ˇ˂ʽˁʺ ʵʽʰʵˊˇ˃ʺΣ ʶ˃ʲʰʵˈ˄ύ ˍˈˋˇ ˋˍˇ˄ ˉˊˇˋʻʽˇˉʾˋʻʽˇΣ ˈˋˇ ˁʰʽ ˋˍˇ˄ ʶʴˁʱˊˋʽˇ 
ʱ˅ˇ˄ʰ ˁʾ˄ʹˋʹˌ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˋʶ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ˁʰˍʰˋˍʱˋʶʽˌ ʽˋˇˊˊˇˉʾʰˌ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄Φ 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˈ˂ʶˌ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ʽˋˇˊˊˇˉʾʰˌ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ 
ˋʹ˃ʶʾ˖ˋʰ˄ ˃ʽʰ ʰ˅ʽˈ˂ˇʴʹ ʲʶ˂ˍʾ˖ˋʹ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ʵˎ˄ʰ˃ʽˁʺˌ 
ʽˋˇˊˊˇˉʾʰˌΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ Ψʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ ʵˎ˄ʰ˃ʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ 
ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ˃ʶ ˉˇ˂˂ʰˉ˂ʺ ˋˁ˂ʺˊˎ˄ˋʹ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʶʾ˄ʰʽ ˋˍʰ ʰˊ˔ʽˁʱ 
ˋˍʱʵʽʰ ˍʹˌ ˄ˈˋˇˎ ˁʰʽ ʰʻ˂ʹˍʽˁʱ ʵˊʰˋˍʺˊʽʰΦ  
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ɮʀɹʁɽʁɱɶʅɶ ɲɹɮʊʁʄɳʆɹɼʍɿ ʅʇʅʆɶɾɮʆʍɿ ɼɹɿɶɾɮʆɹɼɶʅ ɮɿɮɽʇʅɶʅ ɼɮʆɮ ʆɶ ɰɮɲɹʅɶ 
ɶɽɹɼɹʍɾɳɿʍɿ ɮʆʁɾʍɿ 
 

ASSESSMENT OF DIFFERENT KINEMATIC ANALYSIS SYSTEMS FOR ELDERLY GAIT ANALYSIS 
 

ʃʷˍˊˇˎ ɿΦΣ ɾʶ˄ˏ˔ˍʰˌ ɲΦ, ɱˇˏˊʴˇˎ˂ʹˌ ɰ.Σ ɱʽʰ˄˄ʰˁˇˏ ɳΦΣ ɮʴʴʶ˂ˇˏˋʹˌ ɿΦ 

N. Petrou, D. Menychtas, V. Gourgoulis, E. Giannakou, N. Aggelousis 
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
Democritus University of Thrace, D.P.E.S.S., Komotini 
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ʆʰ ˇˉˍˇʹ˂ʶˁˍˊˇ˄ʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˁʰˍʰʴˊʰ˒ʺˌ ˍʹˌ ˁʾ˄ʹˋʹˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍˇ ±ƛŎƻƴΣ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ ƎƻƭŘŜƴ 
ǎǘŀƴŘŀǊŘ ˍʹˌ ˁʽ˄ʹ˃ʰˍʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌΦ ʂ˃˖ˌΣ ˍˇ ˎ˕ʹ˂ˈ ˁˈˋˍˇˌ ˍˇˎˌ ˁʰʽ ʹ ˍʶ˔˄ˇʴ˄˖ˋʾʰ ˉˇˎ ʰˉʰʽˍʶʾˍʰʽ 
ʴʽʰ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎˌΣ ˉʶˊʽˇˊʾʸʶʽ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎˌ ˋʶ ʶˊʶˎ˄ʹˍʽˁʱ ʺ ˁ˂ʽ˄ʽˁʱ ˉ˂ʰʾˋʽʰΦ ɲˎˇ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ 
ʶˉʽ˂ˇʴʷˌ ˃ʶ ˉˇ˂ˏ ˃ʽˁˊˈˍʶˊˇ ˁˈˋˍˇˌ ʶʾ˄ʰʽ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ʶˁˍʾ˃ʹˋʹˌ ˍʹˌ ˋˍʱˋʹˌ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ˉˇˎ 
ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍʶ˔˄ʹˍʺ ˄ˇʹ˃ˇˋˏ˄ʹ ˁʰʽ ˍʰ ˉʰˊʰʵˇˋʽʰˁʱ ˋˎˋˍʺ˃ʰˍʰ ˁʰˍʰʴˊʰ˒ʺˌ ˍʹˌ ˁʾ˄ʹˋʹˌΣ ˉˇˎ 
ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˔ʶʽˊˇˁʾ˄ʹˍʹ ˕ʹ˒ʽˇˉˇʾʹˋʹ ˍʹˌ ʶʽˁˈ˄ʰˌ ʰˉˈ ʷ˄ʰ˄ ʶˊʶˎ˄ʹˍʺΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 
ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ ʹ ˔ˊʹˋˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʽˁʰ˄ˈˍʹˍʰ н ˋˎˋˍʹ˃ʱˍ˖˄ ʶˁˍʾ˃ʹˋʹˌ ˍʹˌ ˋˍʱˋʹˌ ˍˇˎ 
ˋ˗˃ʰˍˇˌ όhǇŜƴtƻǎŜ ˁʰʽ aŜŘƛŀtƛǇŜύ ˁʰʽ ˍˇˎ YƛƴƻǾŜŀ ˄ʰ ʰ˄ʽ˔˄ʶˏˋˇˎ˄ ˍʹ˄ ˁʾ˄ʹˋʹ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˍˇˎ 
ʽˋ˔ʾˇˎΣ ˍˇˎ ʴˈ˄ʰˍˇˌ ˁʰʽ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ˋʶ ʷ˄ʰ˄ ˁˏˁ˂ˇ ʲʱʵʽˋʹˌΦ ʁʽ ˍʽ˃ʷˌ ˍ˖˄ ˁʽ˄ʹ˃ʰˍʽˁ˗˄ 
ˉʰˊʰ˃ʷˍˊ˖˄ ˉˇˎ ˉʰˊʺʴʰʴʶ ˍˇ ˁʱʻʶ ˋˏˋˍʹ˃ʰ ˋˎʴˁˊʾʻʹˁʰ˄ ˃ʶ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˍʽ˃ʷˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 
ˍʹˌ ±ƛŎƻƴΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶˉˍʱ ʱˍˇ˃ʰ ˍˊʾˍʹˌ ʹ˂ʽˁʾʰˌΣ ˇʽ ˇˉˇʾˇʽ ʲʱʵʽˋʰ˄ ˋʶ ʷ˄ʰ˄ 
ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇ ʴʽʰ ˋˎ˄ˇ˂ʽˁʺ ʵʽʱˊˁʶʽʰ м ˂ʶˉˍˈ ˁʰʽ ʹ ˁʾ˄ʹˋʹ ˍˇˎˌ ˁʰˍʰʴˊʱ˒ʹˁʶ ʰˉˈ ˍʽˌ ˁʱ˃ʶˊʶˌ 
ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ±ƛŎƻƴ ˁʰʽ ʰˉˈ ˃ʽʰ ˁʱ˃ʶˊʰ CƭƛǊ ʹ ˇˉˇʾʰ ʺˍʰ˄ ˍˇˉˇʻʶˍʹ˃ʷ˄ʹ ˁʱʻʶˍʰ ˋˍˇ ˉˊˇˋʻʽˇˉʾˋʻʽˇ 
ʶˉʾˉʶʵˇ ˍʹˌ ˁʾ˄ʹˋʹˌΦ ʂ˂ʶˌ ˇʽ ˁʱ˃ʶˊʶˌ ˁʰˍʷʴˊʰ˒ʰ˄ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌ млл IȊΦ ɮˉˈ ˍʰ 
ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ʶˉʽ˂ʷ˔ʻʹˁʶ ˍˎ˔ʰʾʰ ʷ˄ʰˌ ˁˏˁ˂ˇˌ ʲʱʵʽˋʹˌ ʴʽʰ ˁʱʻʶ ʱˍˇ˃ˇΣ ˇ ˇˉˇʾˇˌ 
˕ʹ˒ʽˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ ˔ˊʺˋʹ ˈ˂˖˄ ˍ˖˄ ʶ˒ʰˊ˃ˇʴ˗˄ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˋˍʹ˄ ˃ʶ˂ʷˍʹΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˎ˕ʹ˂ʺ ˋˎˋ˔ʷˍʽˋʹ ˋˍʽˌ ˍʽ˃ʷˌ ˍˇˎ hǇŜƴtƻǎŜ ˁʰʽ ˍˇˎ YƛƴƻǾŜŀ ˃ʶ ˍˇ ±ƛŎƻƴ ˁʰʽ 
˃ʽˁˊʺ ˋˎˋ˔ʷˍʽˋʹ ˍˇˎ aŜŘƛŀtƛǇŜ ˃ʶ ˍˇ ±ƛŎƻƴ ˋˍˇ ˉˊˇˋʻʽˇˉʾˋʻʽˇ ʶˉʾˉʶʵˇ ˍʹˌ ˁʾ˄ʹˋʹˌΦ ɮˎˍˈ 
ˎˉˇʵʶʽˁ˄ˏʶʽ ˈˍʽ ˍˇ hǇŜƴtƻǎŜ ʰ˂˂ʱ ˁʰʽ ˍˇ YƛƴƻǾŜŀ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʷˊˇˎ˄ ˁ˂ʽ˄ʽˁʱ ʰˉˇʵʶˁˍʱ 
ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʲʱʵʽˋʹˌΣ ˋˍˇ ˉˊˇˋʻʽˇˉʾˋʻʽˇ ʶˉʾˉʶʵˇΦ ʆˇ aŜŘƛŀtƛǇŜΣ ʰ˄ ˁʰʽ 
˃ˇʽˊʱʸʶˍʰʽ ˍʹ˄ ʾʵʽʰ ˍʶ˔˄ˇ˂ˇʴʾʰ ˃ʶ ˍˇ hǇŜƴtƻǎŜΣ ʵʶ˄ ʶʾ˔ʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʰˎˍˈ 
˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ʵʽʰ˒ˇˊʶˍʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɳ˄ ˁʰˍʰˁ˂ʶʾʵʽΣ 
ˍʰ ˋˎˋˍʺ˃ʰˍʰ ʶˁˍʾ˃ʹˋʹˌ ˍʹˌ ˉˈʸʰˌ ˁʰʽ ˍʰ ˉʰˊʰʵˇˋʽʰˁʱ ˋˎˋˍʺ˃ʰˍʰ ˁʰˍʰʴˊʰ˒ʺˌ ˍʹˌ ˁʾ˄ʹˋʹˌ 
˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ˃ʷˋʰ ʰ˄ʱ˂ˎˋʹˌ ˍʹˌ ʲʱʵʽˋʹˌ ˋʶ ʷ˄ʰ ʶˉʾˉʶʵˇΣ ʴʽʰ ʶʽʵʽˁˇˏˌ 
ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ˉˊˈˋʲʰˋʹ ˋʶ ˉʽˇ ʰ˄ʰˉˍˎʴ˃ʷ˄ʰ ˋˎˋˍʺ˃ʰˍʰΦ  
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ʅˍʹ˄ ˉʶˍˇˋ˒ʰʾˊʽˋʹΣ ˇ ˉʰʾˁˍʹˌ ˉˊʷˉʶʽ ˄ʰ ʰˉˇ˒ʰˋʾˋʶʽ ʴʽʰ ˍˇ ˉˇˏ ʻʰ ˁʰˍʰ˂ʺ˅ʶʽ ʹ ʰ˄ˍʾˉʰ˂ʹ ʶ˄ʷˊʴʶʽʰ 
ʶ˄ˈˌ ˋʶˊʲʾˌ ʺ ˃ʽʰˌ ʶˉʾʻʶˋʹˌ ˁʰʽ ˄ʰ ˃ʶˍʰˁʽ˄ʹʻʶʾ ˉˊˇˌ ˍʰ ʶˁʶʾΣ ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ˉˊʷˉʶʽ ˄ʰ ʴ˄˖ˊʾʸʶʽ ˍʹ˄ 
ʻʷˋʹ ˍ˖˄ ˋˎ˃ˉʰʽˁˍ˗˄ ˍˇˎΦ ɮˎˍʺ ʹ ˁʰˍʱˋˍʰˋʹ ʰˉʰʽˍʶʾ ʴ˄˖ˋˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΣ ˈˉ˖ˌ ˂ʺ˕ʹ ʰˉˈ˒ʰˋʹˌ 
ˁʰʽ ˉˊˇˋˇ˔ʺΣ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʶ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʶ˄ˈˌ ˁʽ˄ʹˍʽˁˇˏ ˋˁˇˉˇˏ ˁʰʽ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˖ˌ ˁʰˍʱˋˍʰˋʹ 
ʵʽˍˍˇˏ ʴ˄˖ˋˍʽˁˇˏ-ˁʽ˄ʹˍʽˁˇˏ ˋˁˇˉˇˏΦ ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ˎˉʺˊ˅ʶ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ˇˊʻˇˋˍʰˍʽˁʺˌ 
ʰˉˈʵˇˋʹˌ ʲʶˍʶˊʱ˄˖˄ ˉʰʽˁˍˊʽ˗˄ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ όɰʃʃύ ˋʶ ʷ˄ʰ˄ ʵʽˍˍˈ ʴ˄˖ˋˍʽˁˈ-ˁʽ˄ʹˍʽˁˈ ˋˁˇˉˈΦ 
ʇˉˇʻʷˋʰ˃ʶ ˈˍʽ ʶ˄ʶˊʴʷˌ ɰʃʃ ʻʰ ʶʾ˔ʰ˄ ˃ʽˁˊˈˍʶˊʹ ˃ʶʾ˖ˋʹ ˋˍʹ˄ ˇˊʻˇˋˍʰˍʽˁʺ ʰˉˈʵˇˋʹ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ 
˃ -́ʶ˄ʶˊʴʷˌ ɰʃʃ ˋʶ ʵʽˍˍˈ ˋˁˇˉˈ ʽˋˇˊˊˇˉʾʰˌ ˂ˈʴ˖ ˍʹˌ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹˌ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉˊˇˉˈ˄ʹˋʹˌ ˍ˖˄ 
ˉˊ˗ˍ˖˄Φ ɲʶʾʴ˃ʰ сс ˃ʶˋʺ˂ʽˁ˖˄ όрмҕр ʶˍ˗˄ύ ɰʃʃ ˔˖ˊʾˋˍʹˁʶ ˋʶ ˃ʽʰ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ ˃ʹ-ʶ˄ʶˊʴ˗˄ 
ɰʃʃ όɿҐоф ˉˊ˗ʹ˄ ˉʰʾˁˍˊʽʶˌΣ ˔ʰ˃ʹ˂ˇˏ-ˉˊˇˌ-˃ʷˍˊʽˇˎ ˍ˖ˊʽ˄ˇˏ ʶˉʽˉʷʵˇˎ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌύ ˁʰʽ ˃ʽʰ 
ˇ˃ʱʵʰ ʶ˄ʶˊʴ˗˄ ɰʃʃ όɿҐнт ˉʰʾˁˍˊʽʶˌΣ ˉˊˇˉˈ˄ʹˋʹ н ˒ˇˊʷˌκʶʲʵˇ˃ʱʵʰ ʰˉˈ мΦр ˗ˊʰύΦ ʁʽ 
ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʶˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ʽˋˇˊˊˇˉʾʰˌ ˋʶ ʺˊʶ˃ʹ ˈˊʻʽʰ ˋˍʱˋʹ ˃ʶ 
ʰ˄ ˇʽˁˍʱ ˃ʱˍʽʰ ˋʶ о ˋˎ˄ʻʺˁʶˌΥ ʰύ ʵʽˉˇʵʽˁʺˌ ˋˍʺˊʽ˅ʹˌ όˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎύΣ ʲύ ʵʽˉˇʵʽˁʺˌ ˋˍʺˊʽ˅ʹˌ ˃ʶ 
ˍʰˎˍˈ˔ˊˇ˄ʹ ʶˁˍʷ˂ʶˋʹ ʴ˄˖ˋˍʽˁʺˌ ʶˊʴʰˋʾʰˌ όˋˎ˄ʻʺˁʹ ʵʽˍˍˇˏ ˋˁˇˉˇˏ-ɮύ ˁʰʽ ʴύ ˋˍʺˊʽ˅ʹˌ ˋʶ ʻʷˋʹ 
ǘŀƴŘŜƳ όʹ ˉˍʷˊ˄ʰ ˍˇˎ ʶ˄ˈˌ ʱˁˊˇˎ ˋˍʺˊʽ˅ʹˌ ʺˍʰ˄ ʶˎʻˎʴˊʰ˃˃ʽˋ˃ʷ˄ʹ ˁʰʽ ʶ˒ʱˉˍˇ˄ˍʰ˄ ˃ʶ ˍʰ ʵʱˁˍˎ˂ʰ 
ˉˇʵʽˇˏ ˍˇˎ ʶˍʶˊˈˉ˂ʶˎˊˇˎ ʱˁˊˇˎύ ˃ʶ ˍʰˎˍˈ˔ˊˇ˄ʹ ʶˁˍʷ˂ʶˋʹ ˍʹˌ ʾʵʽʰˌ ʴ˄˖ˋˍʽˁʺˌ ʶˊʴʰˋʾʰˌ όˋˎ˄ʻʺˁʹ 
ʵʽˍˍˇˏ ˋˁˇˉˇˏ-ɰύΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ʽˋˇˊˊˇˉʾʰˌ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ н ˉˊˇˋˉʱʻʶʽʶˌ ˍ˖˄ нл 
ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄ ˃ʶ ˔ˊʺˋʹ ʵˎ˄ʰ˃ˇˉ˂ʰˍ˒ˈˊ˃ʰˌ ό²ƛƛΣ .ƛƻǾƛǎƛƻƴΣ мллл IȊύ ʴʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ όɼʃύ ˁʰʽ ˉˊˇˋʵʽˇˊʾˋˍʹˁʰ˄ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ˍˇˎ ˃ʺˁˇˎˌ ʵʽʰʵˊˇ˃ʺˌ ɼʃ 
ˁʰʽ ˍˇˎ ʶˏˊˇˎˌ ˍʰ˂ʱ˄ˍʶˎˋʹˌ ɼʃ ˋʶ ˉˊˈˋʻʽˇ-ˇˉʾˋʻʽʰ ˁʰʽ ʷˋ˖-ʷ˅˖ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹΦ ɱʽʰ ˍʹ˄ ʴ˄˖ˋˍʽˁʺ 
ʶˊʴʰˋʾʰ όˋˎ˄ʻʺˁʹ -ɮ ˁʰʽ -ɰύΣ ˇʽ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʶˌ ʷˉˊʶˉʶ ˄ʰ ʶˁˍʶ˂ˇˏ˄ ˄ˇʶˊʱ ʵʽʰʵˇ˔ʽˁʺ ˉˊˈˋʻʶˋʹ ˍʹˌ 
ʰˁˇ˂ˇˎʻʾʰˌ ʰʻˊˇʽˋ˃ʱˍ˖˄ ˍˇˎ ʾʵʽˇˎ ˍˎ˔ʰʾʰ ʶˉʽ˂ʶʴ˃ʷ˄ˇˎ ʰˊʽʻ˃ˇˏ ʰˉˈ с ʷ˖ˌ ˁʰʽ ф όˉΦ˔Φ сҌсҐмнΣ 
мнҌсҐмуΣ ˁΦˇΦˁύ ʶ˄˗ ʶˉʽ˔ʶʽˊˇˏˋʰ˄ ˄ʰ ˉʰˊʰ˃ʷ˄ˇˎ˄ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ʰˁʾ˄ʹˍʶˌ ˃ʶ ˍˇ ʲ˂ʷ˃˃ʰ ˍˇˎˌ ʶˎʻʶʾʰ 
˃ˉˊˇˋˍʱΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˋˉˇˊʱˌ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˃ʶˍˊʺˋʶ˖˄ ʴʽʰ ˉʽʻʰ˄ʷˌ 
ʵʽʰ˒ˇˊʷˌ ˂ˈʴ˖ ˇ˃ʱʵʰˌ ˁʰʽ ˋˎ˄ʻʺˁʹˌ όŀҐлΦлрύΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʷʵʶʽ˅ʰ˄ ˋʹ˃ʰ˄ˍʽˁʺ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˇ˃ʱʵʰˌ ˁʰʽ ˋˎ˄ʻʺˁʹˌ ˃ˈ˄ˇ ʴʽʰ ˍˇ ʷˋ˖-ʷ˅˖ ˉ˂ʱʴʽˇ ʶˏˊˇˌ ˍʰ˂ʱ˄ˍʶˎˋʹˌ ɼʃ ˃ʶ ˍʽˌ ˃ʹ-
ʶ˄ʶˊʴʷˌ ɰʃʃ ˄ʰ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʹ ˃ʶʾ˖ˋʹ ˋˍʹ˄ ˇˊʻˇˋˍʰˍʽˁʺ ʰˉˈʵˇˋʹ ʰˉˈ ˍʽˌ ʶ˄ʶˊʴʷˌ ɰʃʃ 
ˁʰˍʱ ˍʹ˄ ˋˎ˄ʻʺˁʹ ʵʽˍˍˇˏ ˋˁˇˉˇˏ-ɰ.  
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ʁ ʰ˄ʶ˂ˁˎˋˍʺˊʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ʰ˄ʻˊ˗ˉˇˎˌ ˁʱʻʶ ʹ˂ʽˁʾʰˌΦ ʁʽ ˒ʱˋʶʽˌ ˍʹˌ ʶˉʽˍʱ˔ˎ˄ˋʹˌ ˁʰʽ 
ʶˉʽʲˊʱʵˎ˄ˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˉˊˈˁ˂ʹˋʹ ˋˍʹ˄ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ʁ ˋˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ 
ʵʽʶˊʶˎ˄ʹʻʶʾ ʹ ʵʽʰˍʱˊʰ˅ʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌΣ ʰ˄ʱ˂ˇʴʰ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˁʾ˄ʹˋʹˌ ˁʰʽ ˍʹ˄ ˒ʱˋʹ 
ʶˉʽˍʱ˔ˎ˄ˋʹˌ ς ʶˉʽʲˊʱʵˎ˄ˋʹˌ ˍˇˎ ʰ˄ʶ˂ˁˎˋˍʺˊʰΦ ɶ ʷˊʶˎ˄ʰ ʵʽʶ˅ʺ˔ʻʹ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʆΦɳΦʊΦɮΦɮΦ 
ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ му ˄ʶʰˊʱ ʱˍˇ˃ʰ ˔˖ˊʾˌ ˉˊˇʲ˂ʺ˃ʰˍʰ ˎʴʶʾʰˌΦ ɶ ˉʶʽˊʰ˃ʰˍʽˁʺ 
ʵʽʰʵʽˁʰˋʾʰ ʰˉˇˍʶ˂ˇˏˍʰ˄ ʰˉˈ ʵˏˇ ˃ʶˍʰˍˇˉʾˋʶʽˌ ˍˇˎ ʰ˄ʶ˂ˁˎˋˍʺˊʰ ʴʽʰ ʵˏˇ ˇˊˈ˒ˇˎˌ ˁʰʽ ˉˊˇˌ ˍʽˌ ʵˏˇ 
ˁʰˍʶˎʻˏ˄ˋʶʽˌ όʹ ˁʰˍʶˏʻˎ˄ˋʹ ʵʶ˄ ʺˍʰ˄ ʴ˄˖ˋˍʺ ˋˍˇˎˌ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˎˌύΦ ɶ ˃ʷˍˊʹˋʹ ʷʴʽ˄ʶ ˃ʶ ˁ˂ʶʽˋˍʱ 
˃ʱˍʽʰΦ ɶ ˋʶʽˊʱ ˍʹˌ ˒ˇˊʱˌ ʺˍʰ˄ ˍˎ˔ʰʾʰΦ ɲˏˇ ˇˊʻˇʴ˗˄ʽʶˌ ʵˎ˄ʰ˃ˇˉ˂ʰˍ˒ˈˊ˃ʶˌ όɼ-invent) 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ˃ʷˍˊʹˋʹ ˍʹˌ ˁʱʻʶˍʹˌ ʵˏ˄ʰ˃ʹˌ ʰ˄ˍʾʵˊʰˋʹˌ όтрIȊ ˋˎ˔˄ˈˍʹˍʰ 
ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌύ ʰˉˈ ˈˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˍˇ ˁʷ˄ˍˊˇ ˉʾʶˋʹˌ ˁʰʽ ˍˇ ʶ˄ʵˇˍʶˍʰˊˍʹ˃ˇˊʽʰˁˈ ˉ˂ʱˍˇˌ όLvwύ 
ˍˇˎ ˋˍˇ˄ ˉˊˇˋʻʽˇˉʾˋʻʽˇ ˁʰʽ ˋˍˇ˄ ˃ʶˍ˖ˉʽʰʾˇ ʱ˅ˇ˄ʰ ˃ʶ ˍʹ ˔ˊʺˋʹ tȅǘƘƻƴ оΦфΦ ɮˊ˔ʽˁʱ ʶˉʽʲʶʲʰʽ˗ʻʹˁʶ ʹ 
ˁʰ˄ˇ˄ʽˁˈˍʹˍʰ ˍʹˌ ˁʰˍʰ˄ˇ˃ʺˌ ˃ʶ YƻƭƳƻƎƻǊƻǾ-{ƳƛǊƴƻŦŦ ˍʶˋˍΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʷʴʽ˄ʶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ 
ʴʽʰ ʵˏˇ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ό!bh±! нȄнύΣ ˍʹ ˒ʱˋʹ ˃ʶ ˍˊʾʰ ʶˉʾˉʶʵʰ όʰˊ˔ʽˁʺΣ 
ʶˉʽˍʱ˔ˎ˄ˋʹˌ ˁʰʽ ʶˉʽʲˊʱʵˎ˄ˋʹˌύ ˁʰʽ ˍʹ˄ ˒ˇˊʱ ˍˇˎ ʰ˄ʶ˂ˁˎˋˍʺˊʰ ˃ʶ ʵˏˇ ʶˉʾˉʶʵʰ όˉʱ˄˖ ˁʰʽ ˁʱˍ˖ύΦ ɱʽʰ 
ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʸʶˎʴʰˊ˖ˍ˗˄ ˃ʶˍˊʺˋʶ˖˄ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʷʴʽ˄ʶ ˔ˊʺˋʹ ˍʹˌ ʵʽˈˊʻ˖ˋʹˌ [{5Φ ʁʽ 
ˋˍʰˍʽˋˍʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ʷʴʽ˄ʰ˄ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ {t{{ нсΦлΦ ɶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʷʵʶʽ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˁʰʽ ʴʽʰ ˍʽˌ ʵˎˇ ˃ʶˍʰʲ˂ʹˍʷˌ όFml (1,17) = 6.725, pml = 0.003,; Fap(1,17) = 20.185, pap < 0.001). 
ɮ˄ʰ˂ˏˇ˄ˍʰˌ ˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹΣ ˒ʱ˄ʹˁʶ ˈˍʽ ˍˇ Lvw ʺˍʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶʴʰ˂ˏˍʶˊˇ ˋˍʽˌ ˒ʱˋʶʽˌ 
ʶˉʽʲˊʱʵˎ˄ˋʹˌ ˁʰʽ ʶˉʽˍʱ˔ˎ˄ˋʹˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ ʰˊ˔ʽˁʺ ˒ʱˋʹ ˃ˈ˄ˇ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˉˊˇˌ ˍʰ ˉʱ˄˖ 
ˁʰʽ ʴʽʰ ˍˇˎˌ ʵˏˇ ʱ˅ˇ˄ʶˌΦ ʅˍʹ˄ ˉˊ˗ˍʹ ˒ʱˋʹ ʹ ʰ˄ˍʾʵˊʰˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˃ʶʴʰ˂˗˄ʶʽ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˇʽ 
ˊˇˉʷˌ ˉˇˎ ʰˋˁˇˏ˄ˍʰʽ ˋˍˇ ˋ˗˃ʰ ˃ʶʴʰ˂˗˄ˇˎ˄Φ ɮˎˍˈ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰˉʰʽˍʶʾ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʰ˂ʱ˄ˍ˖ˋʹ ˍˇˎ 
ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˗ˋˍʶ ˄ʰ ʵʽʰˍʹˊʹʻʶʾ ʹ ʽˋˇˊˊˇˉʾʰΦ ɼʰˍʱ ˍʹ˄ ʵʶˏˍʶˊʹ ˒ʱˋʹ ˍʹˌ ʶˉʽʲˊʱʵˎ˄ˋʹˌΣ ʹ 
ˁʱʻʶˍʹ ʰ˄ˍʾʵˊʰˋʹ ˃ʶʽ˗˄ʶˍʰʽ ʶ˄˗ ˍˇ ˋ˗˃ʰ ʷ˔ʶʽ ʺʵʹ ˃ʽʰ ˇˊ˃ʺ ˉˊˇˌ ˍʰ ʶˉʱ˄˖Φ ʅʶ ʰˎˍʺ ˍʹ˄ ˒ʱˋʹ 
˒ʰʾ˄ʶˍʰʽ ʰˎ˅ʹ˃ʷ˄ʹ ˍʰ˂ʱ˄ˍ˖ˋʹ ˍˇˎ ˁʷ˄ˍˊˇˎ ˉʾʶˋʹˌ ˉʽʻʰ˄ʱ ˂ˈʴ˖ ʵˎˋˁˇ˂ʾʰˌ ʱˋˁʹˋʹˌ ʵˏ˄ʰ˃ʹˌΦ 
ʊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ʰˏ˅ʹˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ʰ˄ˍʾʵˊʰˋʹˌ ˋʶ ˁʰˍʱˋˍʰˋʹ ʰʵˊʱ˄ʶʽʰˌ ˁʰʽ ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʵˏ˄ʰ˃ʹˌ 
ʰ˄ˍʾʵˊʰˋʹˌ ˋʶ ˁʰˍʱˋˍʰˋʹ ˁʾ˄ʹˋʹˌ ʶʾ˄ʰʽ ˇʽ ˁˊʾˋʽ˃ʶˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ˍʹ˄ ʵʽʰˍʱˊʰ˅ʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌΦ  
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EXPLORING THE BIOMECHANICAL VARIATIONS IN TREADMILL AND OVERGROUND WALKING IN 
STROKE SURVIVORS: A CASE STUDY 

 

M. Aristidou 1, G. Giarmatzis 1, E. Makri 1, E. Karampina 1, E. Karakasis 1, T. Fanaradelli 1, K. 
Apostolidis 1, M. Emmanouilidou 1, K. Vadikolias 2, N. Aggelousis 1 

 

 1 Democritus University of Thrace, D.P.E.S.S., Komotini 
 2 Democritus University of Thrace, D.Med., Alexandroupoli 
 

Email: maariste@phyed.duth.gr  
 

Gait rehabilitation for stroke survivors usually takes place in two common environments: walking on a 
level ground and utilizing a treadmill. A comprehensive biomechanical examination of how stroke 
patients adapt their gait while walking on a treadmill compared to walking on a flat surface outside is 
currently missing. Understanding these adaptations would provide valuable information on how stroke 
patients adjust their walking patterns on a treadmill and help improve rehabilitation training 
recommendations. This study aimed to analyze and compare the biomechanical aspects (kinematic 
and kinetic) of walking at a matched speed on a treadmill and unsupported overground in stroke 
patients. A chronic stroke patient (male, 57 years old) with left hemiparesis was recruited from the 
local community. Motion recording equipment included 10 infrared cameras, 2 ground-embedded 
force plates and an instrumented treadmill equipped with two force plates. Joint angles and moments 
were calculated using the open-source, MSK modelling software Opensim. Statistical Parametric 
Mapping (SPM) was used to compare time curves between overground and treadmill walking. The 
results showed that on the affected side of the body, there were significant differences in hip 
adduction, knee flexion, and hip flexion moment during the stance phase, as well as in ankle 
dorsiflexion during the swing phase. On the unaffected side, statistically significant differences were 
found in hip extension and external rotation, knee flexion, and hip adduction moment during the 
stance phase, and hip extension and rotation moment during the swing phase. These findings suggest 
that treadmill exercise may lead to gait adaptations that differ from overground walking, which may 
have implications for clinical applications of gait analysis and rehabilitation. 
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PILATES-BASED EXERCISE INDUCED MECHANICAL ADAPTATIONS IN STATIC BALANCE AFTER 
STROKE: A CASE STUDY 

 

S. Kordosi 1, C. Kokkotis 1, E. Karakasis 1, P. Sakellari 1, M. Karageorgopoulou 1, Ch. Konstandinidis 1, 
K. Paschalidou 1, M. Protopapa 1, F. Papanikolaou 1, S. Iliopoulos 1, K. Vadikolias 2, N. Aggelousis 1 

 

 1Democritus University of Thrace, D.P.E.S.S., Komotini 
 2Democritus University of Thrace, D.Med., Alexandroupoli  
 

Email: skordosi@phyed.duth.gr  
 

The ability to maintain standing balance is a crucial indicator of functional recovery, walking ability, 
and risk of falling among stroke survivors. Pilates-based exercise regimes have been shown to enhance 
balance, core and muscle strength, flexibility, and cardiopulmonary function in healthy individuals. 
These exercises may also be beneficial for stroke survivors in addressing their sensory-motor 
difficulties, improving postural control, and enhancing their overall quality of life. Despite these 
potential benefits, there is limited research on the use of such exercise in stroke patients. This study 
aimed to examine the impact of a functional exercise program, with and without the incorporation of 
Pilates equipment, on a chronic stroke survivor. For this study, a male participant (57 years old) with 
chronic stroke and left hemiparesis was recruited from the local community. The participant was asked 
to stand barefoot on each leg while keeping the other foot at rest beside it. Two sensory limitation 
conditions were used to test the participant's balance: standing with their eyes a) open, and b) closed. 
A force platform was utilized to record ground reaction force data at a frequency of 1000Hz during 
both activities. The recorded data was later resampled to 100Hz, and a range of center of pressure 
(COP) features were extracted using an open-source Python code. Measurements were taken before 
and after a 12-week Pilates-based exercise program, which involved personalized exercises for 
improving balance, strength, flexibility, mobility, coordination, and proprioception, and was conducted 
twice a week. The results indicated that there was no significant difference in any of the measures of 
single-leg static balance in either leg during both conditions (eyes open and eyes closed) following the 
exercise program. Nevertheless, a slight enhancement in the range and velocity of COP sway was 
observed in standing balance with the paretic leg and eyes open after the exercise. It is possible that 
the results of the study were influenced by the participant's inability to dorsiflex both ankles, as this 
could affect his ability to control balance. This limitation may not have been adequately addressed 
during the short intervention period used in this study. 
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˂ʷ˅ʶʽˌΦ ʁ ʶ˂˂ʹ˄ʽˁˈˌ ˉʰˊʰʵˇˋʽʰˁˈˌ ˔ˇˊˈˌ ʶʾ˄ʰʽ ʷ˄ʰ ˁʽ˄ʹˍʽˁˈ ˋˏˋˍʹ˃ʰΣ ˖ˋˍˈˋˇ ʵʶ˄ ʻʶ˖ˊʶʾˍʰʽ ʰˉ˂˗ˌ 
ʷ˄ʰ ʶˁˍʶ˂ʶˋˍʽˁˈ ˋˏˋˍʹ˃ʰΣ ʰ˂˂ʱ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ʷ˄ʰ ˁʽ˄ʹˍʽˁˈ ˂ʶ˅ʽ˂ˈʴʽˇΦ ɳˉˇ˃ʷ˄˖ˌΣ ˇ 
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˔ˇˊˈˌ ɵ˖˄ʰˊʱʵʽˁˇˌΣ ʷˍˋʽ ˈˉ˖ˌ ˔ˇˊʶˏʶˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɲʽʵˎ˃ˇˍʶʾ˔ˇˎ ɴʲˊˇˎΦ ʁ ˔ˇˊˈˌ 
ɵ˖˄ʰˊʱʵʽˁˇˌ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ˉʽˇ ʴ˄˖ˋˍˈ ˔ˇˊˈ ˍʹˌ ɸˊʱˁʹˌΣ ˍˈˋˇ ˋˍʹ˄ ˉʶˊʽˇ˔ʺΣ ˈˋˇ ˁʰʽ ʶˁˍˈˌ ʰˉˈ ʰˎˍʺ˄Φ 
ʅˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɸˊʱˁʹˌΣ ˁʱʻʶ ˁˇʽ˄ˈˍʹˍʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˋˍˇ ˔ˇˊʶˎˍʽˁˈ ˊʶˉʶˊˍˈˊʽˇ ˍʹˌ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ 
˃ʽʰ ˔ˇˊʶˎˍʽˁʺ ˃ˇˊ˒ʺ ɵ˖˄ʰˊʱʵʽˁˇˎΦ ɼʰˍʱ ˁʰʽˊˇˏˌ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˁʱˉˇʽʶˌ ˃ʶ˂ʷˍʶˌ ˋˍˇ˄ 
ɵ˖˄ʰˊʱʵʽˁˇ ˔ˇˊˈΣ ˇʽ ˇˉˇʾʶˌ ˍˇ˄ ˉˊˇˋʷʴʴʽˋʰ˄ ˖ˌ ˃ʷˋˇ ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ʶʻ˄ˇˉˇ˂ʽˍʽˋ˃ʽˁ˗˄ 
ˇ˃ʱʵ˖˄Σ ʰ˂˂ʱ ˁʰʽ ˖ˌ ˃ʷˋˇ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʷˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʰˉˇʵʶʾ˅ʶʽ ˈˍʽ ˇ 
ɵ˖˄ʰˊʱʵʽˁˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍʽˌ ˉˊˇˋ˒ˎʴʽˁʷˌ ˇ˃ʱʵʶˌ ˍʹˌ ɸˊʱˁʹˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊˇʲʱ˂ˇˎ˄ 
ˍʹ˄ ˇ˃ˇʽˈˍʹˍʱ ˍˇˎˌ ˃ʶ ˍˇˎˌ ˄ˍˈˉʽˇˎˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌΦ ɳˉʽˉ˂ʷˇ˄Σ ʷ˔ʶʽ ʵʽʰˉʽˋˍ˖ʻʶʾ ˈˍʽ ˇ ɵ˖˄ʰˊʱʵʽˁˇˌ 
ʵʽʰˁˊʾ˄ʶʽ ˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶʻ˄ˇˉˇ˂ʽˍʽˋˍʽˁʷˌ ˇ˃ʱʵʶˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌΣ ˇʽ ˇˉˇʾʶˌ ʸˇˎ˄ ˋʶ ʵʽʱ˒ˇˊʶˌ 
ˉʶˊʽˇ˔ʷˌ ˍˇˎ ɴʲˊˇˎΦ ʆʽ ˋˎ˃ʲʰʾ˄ʶʽ ˈ˃˖ˌ ˃ʶ ˍʽˌ ʶʻ˄ˇˉˇ˂ʽˍʽˋˍʽˁʷˌ ˇ˃ʱʵʶˌ ˉˇˎ ʸˇˎ˄ ˋˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺΤ 
ʆˇ ˉʽˇ ˉʽʻʰ˄ˈ ʶʾ˄ʰʽ ˇ ɵ˖˄ʰˊʱʵʽˁˇˌ ˄ʰ ˍˇˎˌ ʶ˄˗˄ʶʽ ʺ ˃ʺˉ˖ˌ ˈ˔ʽΤ ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ˃ʶ˂ʷˍʹ 
ˍˇˎ ˔ˇˊˇˏ ɵ˖˄ʰˊʱʵʽˁˇˎΣ ˈˉ˖ˌ ʰˎˍˈˌ ˍʶ˂ʶʾˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɲʽʵˎ˃ˇˍʶʾ˔ˇˎ ɴʲˊˇˎΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ 
˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ˍʽ ʷ˔ʶʽ ˄ʰ ˃ʰˌ ˉʶʽ ˇ ˔ˇˊˈˌ ʴʽʰ ˍʹ˄ ˉˇ˂ʽˍʽˋ˃ʽˁʺ ˍʰˎˍˈˍʹˍʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌΦ ɶ ˋˎ˂˂ˇʴʺ ˍ˖˄ 
ʶʻ˄ˇʴˊʰ˒ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ʲʰˋʾˋˍʹˁʶ ˋˍʹ˄ ʶʻ˄ˇʴˊʰ˒ʽˁʺ ˃ʷʻˇʵˇΣ ʶ˄˗ ʹ ʶˊ˃ʹ˄ʶʾʰ ˍˇˎˌ ˋˍʹ ʻʶ˖ˊʹˍʽˁʺ 
ˇˉˍʽˁʺ ˍˇˎ ˁˇ˄ˋˍˊˇˎˁˍʽʲʽˋ˃ˇˏΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇʽ ˍˊʶʽˌ 
ʶʻ˄ˇˉˇ˂ʽˍʽˋ˃ʽˁʷˌ ˇ˃ʱʵʶˌ ˉˇˎ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ όaʱˊʹʵʶˌΣ ɾʶˍʰ˅ʰʵʽ˗ˍʶˌΣ 
ʃʰˊʰˉʱʴˁˇʽύΣ ʶ˄˗ ʵʽʰˍʹˊˇˏ˄ ʾʵʽˇ ˍˇ ˏ˒ˇˌ ˍˇˎ ˔ˇˊˇˏΣ ʰ˂˂ʱʸˇˎ˄ ˍʹ ʵˇ˃ʺ ˍˇˎ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁʱˉˇʽʰ 
ˁʽ˄ʹˍʽˁʱ ˃ˇˍʾʲʰ ˋˍˇ˄ ɵ˖˄ʰˊʱʵʽˁˇΣ ˗ˋˍʶ ˄ʰ ʵʽʰˁˊʽʻˇˏ˄ ˃ʶˍʰ˅ˏ ̱ ˇˎˌ ˁʰʽ ˄ʰ ʰˉˇˁˍʺˋˇˎ˄ ˍʹ˄ ʽʵʽʰʾˍʶˊʹ 
ˉˇ˂ʽˍʽˋ˃ʽˁʺ ˁʰʽ ˔ˇˊʶˎˍʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰΦ ɾʶ ˍˇ˄ ˍˊˈˉˇ ʰˎˍˈ ʶˉʽˁˇʽ˄˖˄ˇˏ˄ ˍʹ˄ ˍʰˎˍˈˍʹˍʱ ˍˇˎˌ 
ˋˍˇˎˌ Ϧʱ˂˂ˇˎˌϦΣ ʶˉʽʲʶʲʰʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ʱˉˇ˕ʹ ˈˍʽ ˇ ˔ˇˊˈˌ ʶʾ˄ʰʽ ˃ʽʰ ζʶ˄ˋʰˊˁ˖˃ʷ˄ʹ ʴ˂˗ˋˋʰη ˁʰʽ 
˃ˉˇˊʶʾ ˄ʰ ˂ʶʽˍˇˎˊʴʺˋʶʽ ʰ˄ˍʾ ˍˇˎ ˂ˈʴˇˎ ˋˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰΣ ˍˈˋˇ ˃ʶˍʰ˅ˏ ʰˍˈ˃˖˄ ˈˋˇ ˁʰʽ ˃ʶˍʰ˅ˏ 
ˇ˃ʱʵ˖˄Φ 
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ɴˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʰˉˇʵʶʾ˅ʶʽ ˈˍʽ ˃ʶˍˇʽˁʺˋʶʽˌ ɶˉʶʽˊ˖ˍ˗˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɸˊʱˁʹˌ 
ˁˎˊʾ˖ˌ ʰˉˈ ˍˇ˄ мрˇ ˃ʷ˔ˊʽ ˁʰʽ ˍˇ˄ нлˇ ʰʽ˗˄ʰ ˁʰʽ ʶʾ˔ʰ˄ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˉˇ˂ʽˍʽˋ˃ʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ 
ˍ˖˄ ʵˏˇ ˉʶˊʽˇ˔˗˄Φ ɾʽʰ ʰˉˈ ˍʽˌ ˁˇʽ˄ˈˍʹˍʶˌ ˍʹˌ ɸˊʱˁʹˌ ˋˍʹ˄ ˇˉˇʾʰ ˃ʶˍˇʾˁʹˋʰ˄ ɶˉʶʽˊ˗ˍʶˌ ʶʾ˄ʰʽ ˁʰʽ 
ˍˇ ɳ˂˂ʹ˄ˇ˔˗ˊʽ ɲʽʵˎ˃ˇˍʶʾ˔ˇˎΦ ʅˍˇ ˔ˇˊʶˎˍʽˁˈ ˊʶˉʶˊˍˈˊʽˇ ʰˎˍʺˌ ˍʹˌ ʻˊʰˁʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ˎˉʱˊ˔ʶʽ ʷ˄ʰˌ 
˔ˇˊˈˌΣ ˇ ˔ˇˊˈˌ ʃʷ˄ˍʶ ʰʵʷˊ˒ʽʰΣ ˇ ˇˉˇʾˇˌΣ ʰˉˈ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ʶʽ ʵʽʰˉʽˋˍ˖ʻʶʾ ˈˍʽ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˍˇ 
Ψˉʰ˄ʻˊʰˁʽˁˈ ˔ˇˊʶˎˍʽˁˈ ˊʶˉʶˊˍˈˊʽˇΩΣ ʰ˂˂ʱ ˁʰʽ ʵʶ˄ ˋˎ˄ʰ˄ˍʱˍʰʽ ˁʰʽ ˋˍˇ ˔ˇˊʶˎˍʽˁˈ ˊʶˉʶˊˍˈˊʽˇ ˁʰ˃ʾʰˌ 
ʷˍʶˊʹˌ ʻˊʰˁʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌΦ ʁ ˔ˇˊˈˌ ʰˎˍˈˌΣ ˃ʶ ˃ʽʰ ˉˊ˗ˍʹ ʶ˃ˉʶʽˊʽˁʺ ˃ʰˍʽʱΣ ˃ˇʽʱʸʶʽ ˃ʶ ˍˇ˄ ˔ˇˊˈ 
ʃ˖ʴ˖˄ʾˋʽˇΣ ˇ ˇˉˇʾˇˌ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ʲʰˋʽˁˈˍʶˊˇˎˌ ˔ˇˊˇˏˌ ˍˇˎ ʹˉʶʽˊ˗ˍʽˁˇˎ ˊʶˉʶˊˍˇˊʾˇˎΦ 
ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ ʵˇ˃ʽˁˇ-˃ˇˊ˒ˇ˂ˇʴʽˁʱ ˍˇˎˌ ˔ˇˊˇˏˌΣ ʃ˖ʴ˖˄ʾˋʽˇ ˁʰʽ 
ʃʷ˄ˍʶ ʰʵʷˊ˒ʽʰΣ ˗ˋˍʶ ˄ʰ ʶˉʽʲʶʲʰʽ˖ʻʶʾ ʹ ʶ˃ˉʶʽˊʽˁʺ ˇ˃ˇʽˈˍʹˍʱ ˍˇˎˌΣ ʶ˒ˈˋˇ˄ ʰˎˍʺ ˎˉʱˊ˔ʶʽΣ ʰ˂˂ʱ ˁʰʽ 
˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ˇ ˂ˈʴˇˌ ˍʹˌ ˏˉʰˊ˅ʹˌ ˍˇˎ ˔ˇˊˇˏ ʰˎˍˇˏ ˋˍˇ ˊʶˉʶˊˍˈˊʽˇ ˍˇˎ ɳ˂˂ʹ˄ˇ˔˖ˊʾˇˎΦ ɱʽʰ ˍʹ˄ 
ʶˉʾˍʶˎ˅ʹ ˍˇˎ ˋˁˇˉˇˏ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ˃ʷˋ˖ ˍʹˌ ʶʻ˄ˇʴˊʰ˒ʽˁʺˌ ˃ʶʻˈʵˇˎΦ ɶ 
ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˔ˇˊˇʴˊʰ˒ʽˁ˗˄ ˋˎ˄ʻʷˋʶ˖˄ ˍˇˎ ʃ˖ʴ˖˄ʾˋˇˎ ˁʰʽ ˍˇˎ ˔ˇˊˇˏ ʃʷ˄ˍʶ ʰʵʷˊ˒ʽʰ ʷʴʽ˄ʶ ʲʱˋʶʽ 
ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˋʹ˃ʶʽˇʴˊʰ˒ʾʰˌ ˍˇˎ [ŀōŀƴΣ ʶ˄˗ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʵˇ˃ʺˌΣ ˍʹˌ ˃ˇˊ˒ʺˌ ˁʰʽ ˍʹˌ 
ˁ˖ʵʽˁˇˉˇʾʹˋʺˌ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʵˇ˃ʽˁʺ-˃ˇˊ˒ˇ˂ˇʴʽˁʺ ˁʰʽ ˍˎˉˇ˂ˇʴʽˁʺ ˃ʷʻˇʵˇˌ ʰ˄ʱ˂ˎˋʹˌΦ ɱʽʰ 
ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰ˄ʰʵʶʽ˔ʻˇˏ˄ ˇʽ ˇ˃ˇʽˈˍʹˍʶˌ ˁʰʽ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ 
ˍ˖˄ ʵˏˇ ˔ˇˊ˗˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˋˎʴˁˊʽˍʽˁʺ ˃ʷʻˇʵˇˌΦ ¢ʷ˂ˇˌΣ ʹ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ʲʱˋʹ ˍˇ ˃ˇ˄ˍʷ˂ˇ ˍʹˌ ʵʽˉ˂ʺˌ ˍʰ˂ʱ˄ˍʶˎˋʹˌ ˍʹˌ ʵʽʰˉˇ˂ʽˍʽˋ˃ʽˁʺˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ 
ˍˇˎ ¸ƻǎƘƛƪŀǿŀΦ ʆˇ ˃ˇ˄ˍʷ˂ˇ ʰˎˍˈ όʴ˄˖ˋˍˈ ˁʰʽ ˖ˌ ˒ʽ˂ˇˋˇ˒ʾʰ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˍˇˎ aǀōƛǳǎύ ʻʶ˖ˊʶʾ ˉ˗ˌ 
ˍʰ ʱˍˇ˃ʰΣ ˇʽ ˉˇ˂ʽˍʽˋ˃ˇʾ ˁʰʽ ˇʽ ʵʽʰˉˇ˂ʽˍʽˋ˃ʽˁʷˌ ʷ˄˄ˇʽʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˄ʰ˄ˍʹʻˇˏ˄ ˃ʶ 
ʶˉˇʽˁˇʵˇ˃ʹˍʽˁˇˏˌ ˍˊˈˉˇˎˌΦ ɶ ʶˉʽˁˇʽ˄˖˄ʾʰ ˋˍˇ ˃ˇ˄ˍʷ˂ˇ ʰˎˍˈ ˄ˇʶʾˍʰʽ ˖ˌ ˃ʽʰ ʱˉʶʽˊʹ ʵʽʰʵʽˁʰˋʾʰ ˈˉˇˎ 
ˁʰʽ ˍʰ ʵˏˇ ˃ʷˊʹ ʰ˂˂ʱʸˇˎ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʽʰˁʺˌ ʰ˄ˍʰ˂˂ʰʴʺˌΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇʽ ʵˏˇ ˔ˇˊˇʾ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʵˇ˃ʽˁʺ ˋˎ˄ʱ˒ʶʽʰΣ ˖ˋˍˈˋˇ ˉʰˊˇˎˋʽʱʸˇˎ˄ 
ˁʱˉˇʽʶˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋˍʰ ˋˎˋˍʰˍʽˁʱ ˍˇˎˌ ˋˍˇʽ˔ʶʾʰΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʰˉˇʵʶʽˁ˄ˏʶʽ ˈˍʽ ˇ ˔ˇˊˈˌ ʃʷ˄ˍʶ 
ʰʵʷˊ˒ʽʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˁʰˍʰˋˁʶˎʺΣ ʹ ˇˉˇʾʰ ˉˊˇʷˁˎ˕ʶ ˏˋˍʶˊʰ ʰˉˈ ˍʹ˄ ˁˇʽ˄ˇˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍ˖˄ ʵˏˇ 
ʶʻ˄ˇˉˇ˂ʽˍʽˋ˃ʽˁ˗˄ ˇ˃ʱʵ˖˄ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌ όɸˊʰˁʽ˖ˍ˗˄ ˁʰʽ ɶˉʶʽˊ˖ˍ˗˄ύΦ  
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ɲ̔ ʰˉˇ˂ʽˍʽˋ˃ʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰΦ 
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ɼʰˍʱ ˍʹ˄ ˍʷ˂ʶˋʹ ˍˇˎ ˔ˇˊˇˏ ʶˁˍʾʻʶ˄ˍʰʽ ˍʰ ˈˊʽʰ ˉˇˎ ʷ˔ʶʽ ʻʷˋʶʽ ʹ ˍˇˉʽˁʺ ˁˇʽ˄˖˄ʾʰ ʴʽʰ ˍʹ ʴˎ˄ʰʾˁʰ ˁʰʽ 
ˍˇ˄ ʱ˄ʵˊʰΦ ɳˉˇ˃ʷ˄˖ˌΣ ˇ ˔ˇˊˈˌ ˋˎ˄ʵʷʶˍʰʽ ʱ˃ʶˋʰ ˃ʶ ˍˇ ˁˇʽ˄˖˄ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍʽˌ ʰ˅ʾʶˌ ˉˇˎ ʰˎˍˈ 
ʶˉʽʻˎ˃ʶʾ ˄ʰ ʶˁ˒ˊʱˋʶʽΦ ɴˍˋʽΣ ˃ʷˋʰ ʰˉˈ ˍˇ˄ ˔ˇˊˈ ˉʰˊʱʴˇ˄ˍʰʽΣ ʶ˄ˋ˖˃ʰˍ˗˄ˇ˄ˍʰʽ ˁʰʽ ˁˎˊʾ˖ˌ 
ʰ˄ʰˉʰˊʱʴˇ˄ˍʰʽ ˋ˔ʷˋʶʽˌ ʶ˅ˇˎˋʾʰˌ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ʵˏˇ ˒ˏ˂ʰΣ ʰ˂˂ʱ ˁʰʽ ˁˇʽ˄˖˄ʽˁʱ ˋˍʶˊʶˈˍˎˉʰΣ ˋˍˇ 
ˉ˂ʰʾˋʽˇ ˃ʽʰˌ ˃ʹ ˂ʶˁˍʽˁʺˌ ˃ˇˊ˒ʺˌ ˁˇʽ˄˖˄ʽˁˈˍʹˍʰˌΦ ʆˇ ʶʻ˄ˇʴˊʰ˒ʽˁˈ ˉ˂ʰʾˋʽˇ ʰˎˍʺˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ 
ˇ ʃˊʰˋˍˈˌ ɮˊˁʰʵʾʰˌΦ ʅˍʹ˄ ˁˇʽ˄ˈˍʹˍʰ ʰˎˍʺ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ ʹ ʵʽʱˍʰ˅ʹ ˍ˖˄ ˔ˇˊʶˎˍ˗˄ ˋˍˇ˄ 
˔ˇˊʶˎˍʽˁˈ ˁˏˁ˂ˇΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˋˍʹ˄ ʰˊ˔ʺ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ˔ˇˊˇˏ ˇ˒ʶʾ˂ʶʽ ˄ʰ ʲˊʾˋˁʶˍʰʽ 
ˉʱ˄ˍʰ ʱ˄ˍˊʰˌΣ ʰ˂˂ʱ ˁʰʽ ˇ ˔ˇˊʶˎˍʽˁˈˌ ˍˊˈˉˇˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˉˇˎ ʻʷ˂ʶʽ ˁʱʻʶ ʱ˄ˍˊʰ ˄ʰ ˔ˇˊʶˏʶʽ 
ˈ˂ʶˌ ˍʽˌ ʴˎ˄ʰʾˁʶˌ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ˄ ˁˏˁ˂ˇ ˍˇˎ ˔ˇˊˇˏΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰˎˍʱ ˇʵʹʴˇˏ˄ ˋˍʹ ˃ʶ˂ʷˍʹ 
ˍˇˎ ˔ˇˊˇˏ ˋˍʹ˄ ˁˇʽ˄ˈˍʹˍʰ ʰˎˍʺ ˎˉˈ ˍˇˎˌ ˈˊˇˎˌ ˍ˖˄ ʷ˃˒ˎ˂˖˄ ˋ˔ʷˋʶ˖˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ˋˁˇˉˈˌ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍˇ ˔ˇˊʶˎˍʽˁˈ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌ ˍˇˎ ʃˊʰˋˍˇˏ ɮˊˁʰʵʾʰˌΦ 
ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ʰˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ˔ˇˊʶˎˍʽˁˇˏ ˊʶˉʶˊˍˇˊʾˇˎΣ ʶˉʽ˂ʷʴʶˍʰʽ ˇ ˔ˇˊˈˌ ʅˎˊˍˈˌΣ ˇ 
ʲʰˋʽˁˈˍʶˊˇˌ ˔ˇˊˈˌ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌΣ ˇ ˇˉˇʾˇˌ ˔ˇˊʶˏʶˍʰʽ ˋʶ ˈ˂ʶˌ ˍʽˌ ˔ˇˊʶˎˍʽˁʷˌ ˉʶˊʽˋˍʱˋʶʽˌΦ ɾʷˋʰ ʰˉˈ 
ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍˇˎ ˔ˇˊˇˏ ʰˎˍˇˏΣ ʹ ʶˊʴʰˋʾʰ ʰˎˍʺ ʶˉʽ˔ʶʽˊʶʾ ˄ʰ ʰ˄ʰʵʶʾ˅ʶʽ ʸʹˍʺ˃ʰˍʰ ʷ˃˒ˎ˂˖˄ 
ˋˍʶˊʶˈˍˎˉ˖˄ ˁʰʽ ʷ˃˒ˎ˂˖˄ ˊˈ˂˖˄Φ ɶ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʶʻ˄ˇʴˊʰ˒ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ʲʰˋʾˋˍʹˁʶ ˋˍʹ˄ 
ʶʻ˄ˇʴˊʰ˒ʽˁʺ ˃ʷʻˇʵˇΣ ˈˉ˖ˌ ʰˎˍʺ ʵʽʶ˅ʱʴʶˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˃ʽʰˌ ζʰ˄ʻˊ˖ˉˇ˂ˇʴʾʰˌ ˇʾˁˇʽη ˍˇˎ ˔ˇˊˇˏΦ ɶ 
ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ˋʹ˃ʶʽˇʴˊʰ˒ʽˁʺˌ ˁʰˍʰʴˊʰ˒ʺˌ ˍˇˎ [ŀōŀƴ 
ˁʰʽ ˍʹ ˃ˇˊ˒ˇ˂ˇʴʽˁʺ ˃ʷʻˇʵˇΣ ʶ˄˗ ʹ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʲʰˋʾˋˍʹˁʶ ˋˍʹ ʻʶ˖ˊʾʰ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌ 
ˍʹˌ ʷ˃˒ˎ˂ʹˌ ˍʰˎˍˈˍʹˍʰˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˍˇ ˒ˏ˂ˇ ʵʶ˄ ʶʾ˄ʰʽ ʷ˄ʰ ʷ˃˒ˎˍˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍ˖˄ 
ʰˍˈ˃˖˄Σ ʰ˂˂ʱ ˃ʽʰ ʵˎ˄ʰ˃ʽˁʺ ˁˇʽ˄˖˄ʽˁʺ ˁʰˍʰˋˁʶˎʺ ʹ ˇˉˇʾʰ ˁʰʻˇˊʾʸʶʽ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌΦ 
ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇ ʅˎˊˍˈˌ ˔ˇˊˈˌ ˋˍʹ˄ ˁˇʽ˄ˈˍʹˍʰ ˍˇˎ ʃˊʰˋˍˇˏ 
ɮˊˁʰʵʾʰˌ ˂ʶʽˍˇˎˊʴʶʾ ˖ˌ ʷ˄ʰ ˃ʷˋˇ ˉˇˎ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶʽ ˁˇʽ˄˖˄ʽˁʱ ˋˍʶˊʶˈˍˎˉʰ ʴʽʰ ˍʰ ʵˏˇ ˒ˏ˂ʰ ˁʰʽ 
ˋˎ˃ʲʱ˂ʶʽ ˋˍʹ˄ ˇˊʽˇʻʷˍʹˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ˊˈ˂˖˄ ˍˇˎˌΦ ɴˍˋʽΣ ʵʽʰ˃ʷˋˇˎ ˍˇˎ ʅˎˊˍˇˏ ˔ˇˊˇˏ ˇʽ ˁʱˍˇʽˁˇʽ 
ˍˇˎ ʃˊʰˋˍˇˏ ˁˇʽ˄˖˄ʽˁˇˉˇʽˇˏ˄ˍʰʽ ˁʰʽ ʵʽʵʱˋˁˇ˄ˍʰʽ ˍʽˌ ʰ˅ʾʶˌ ˁʰʽ ˍʰ ˁˇʽ˄˖˄ʽˁʱ ˉˊˈˍˎˉʰ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌΣ 
ʰˁ̍˃ʹ ˁʰʽ ˋʺ˃ʶˊʰΦ ʆʰ ˁˇʽ˄˖˄ʽˁʱ ʰˎˍʱ ˉˊˈˍˎˉʰ ʶˉʽʸʹˍˇˏ˄ ˍʹ˄ ʻʹ˂ˎˁʺ ˎˉˇˍʰʴʺ ˁʰʽ ˍʹ˄ ʰ˄ʵˊʽˁʺ 
ʵˏ˄ʰ˃ʹ ˁʰʽΣ ʵʽʰ˃ʷˋˇˎ ˍˇˎ ˔ˇˊˇˏΣ ˉʶˊ˄ˇˏ˄ ʰˉˈ ʴʶ˄ʽʱ ˋʶ ʴʶ˄ʽʱΦ  
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ʋʁʄʁʅ ɼɮɹ ʋʄʁɿɹɮ ʃɿɳʇɾʁɿɹɼɶ ɿʁʅʁʅ 
 

DANCE AND CHRONIC LUNG DISEASE 

 

ʅ˔ˇʽ˄ʱ ɾ., ɱˇˎ˂ʽ˃ʱˊʹˌ ɲ., ɲˇˏʵʰ ɳ., ɱʽˇ˒ˍˋʾʵˇˎ ɮ. 
M. Schoina, D. Goulimaris, H. Douda, A. Gioftsidou 

 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
Democritus University of Thrace, D.P.E.S.S., Komotini 
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ɶ ʋˊˈ˄ʽʰ ʃ˄ʶˎ˃ˇ˄ʽˁʺ ɿˈˋˇˌ όʋʃɿύΣ ʶʾ˄ʰʽ ʷ˄ʰˌ ˍˏˉˇˌ ʵʽʰˍʰˊʰ˔ʺˌ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ˍˇˎˌ ˉ˄ʶˏ˃ˇ˄ʶˌ ˁʰʽ 
ʱ˂˂ʰ ˃ʷˊʹ ˍˇˎ ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ ɮ˒ˇˊʱ ˉʰʻʺˋʶʽˌ ˇʽ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ʲˊʰʵʶʾʰ ʷ˄ʰˊ˅ʹ ˁʰʽ 
ʶˉʽʵʶʽ˄˗˄ˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎΦ ʁʽ ˔ˊˈ˄ʽʶˌ ˉ˄ʶˎ˃ˇ˄ʽˁʷˌ ˉʰʻʺˋʶʽˌ ʶʾ˄ʰʽ ʰˉˈ ˍʽˌ ˁˏˊʽʶˌ 
ʰʽˍʾʶˌ ˄ˇˋʹˊˈˍʹˍʰˌ ˁʰʽ ʻ˄ʹˍˈˍʹˍʰˌ ˉʰʴˁˇˋ˃ʾ˖ˌΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ˋˎ˔˄ʱ ʶˉʾ˃ˇ˄ʰ ˋˎ˃ˉˍ˗˃ʰˍʰ 
ʵˏˋˉ˄ˇʽʰˌΣ ʲʺ˔ʰΣ ˃ˎʿˁʺˌ ʰʵˎ˄ʰ˃ʾʰˌΣ ˉʶˊʽˇˊʽˋ˃ˇˏ ˍʹˌ ʱˋˁʹˋʹˌΣ ʵʽʰˍʰˊʰ˔ʺ ʽˋˇˊˊˇˉʾʰˌΣ ʱʴ˔ˇˌΣ 
ˁʰˍʱʻ˂ʽ˕ʹ ˁʰʽ ˁʰˁʺ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ʹ ʰ˄ʰˋˁˈˉʹˋʹ ˍʹˌ 
ˎˉʱˊ˔ˇˎˋʰˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˔ˇˊˇˏΣ ˋʶ ˉʱˋ˔ˇ˄ˍʶˌ ʰˉˈ ʋˊˈ˄ʽʶˌ ʃʰʻʺˋʶʽˌ 
ˍ˖˄ ʃ˄ʶˎ˃ˈ˄˖˄ ˁʰʽ ˍʹ˄ ˋˎ˃ʲˇ˂ʺ ˍˇˎ ˋˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˍˇˎˌΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ 
ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʹ ˃ʷʻˇʵˇˌ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ 
ʰ˄ʰˋˁˈˉʹˋʹˌΦ ɮ˄ʰˋˁˇˉʺʻʹˁʰ˄ ʵˏˇ ʲʽʲ˂ʾʰ ˉʰʻˇ˂ˇʴʾʰˌ ˁʰʽ ʵʶˁʰˉʷ˄ˍʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʱˊʻˊʰ ˋˍʹ˄ 
ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰΣ ˍʹˌ ˍʶ˂ʶˎˍʰʾʰˌ ʵʶˁʰʶˍʾʰˌ ʰˉˈ ˍˇ ʷˍˇˌ нлмо ʷ˖ˌ ˋʺ˃ʶˊʰΣ ˋˍʽˌ ʹ˂ʶˁˍˊˇ˄ʽˁʷˌ ʲʱˋʶʽˌ 
ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ˃ʹ˔ʰ˄ʷˌ ʰ˄ʰʸʺˍʹˋʹˌ tǳōaŜŘΣ DƻƻƎƭŜ {ŎƘƻƭŀǊΣ 9ƭǎŜǾƛŜǊΣ {ŎƻǇǳǎΣ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˂ʷ˅ʶʽˌ-
ˁ˂ʶʽʵʽʱ ˍ˖˄ ˁʶ˄ˍˊʽˁ˗˄ ʰ˅ˈ˄˖˄ ˍˇˎ ʸʹˍʺ˃ʰˍˇˌΥ ˔ˊˈ˄ʽʰ ˉ˄ʶˎ˃ˇ˄ʽˁʺ ˄ˈˋˇˌ όŎƘǊƻƴƛŎ ƭǳƴƎ ŘƛǎŜŀǎŜύ ˁʰʽ 
(anŘύ ˔ˇˊˈˌ όŘŀƴŎŜύΣ ·ˇˊˈˌ ˁʰʽ ʋˊˈ˄ʽʰ ɮˉˇ˒ˊʰˁˍʽˁʺ ʃ˄ʶˎ˃ˇ˄ˇˉʱʻʶʽʰ όŘŀƴŎŜ ŀƴŘ ŎƘǊƻƴƛŎ ƻōǎǘǊǳŎǘƛǾŜ 
ǇǳƭƳƻƴŀǊȅ ŘƛǎŜŀǎŜύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʹ ̀ ˎ˃˃ʶˍˇ˔ʺ ˋʶ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ˃ˇˊ˒ʷˌ ˋ˖˃ʰˍʽˁʺˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ ˈˉ˖ˌ ˇ ˔ˇˊˈˌ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʶʾ˄ʰʽ ʶˎʶˊʴʶˍʽˁʺ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 
ʰ˄ʰˉ˄ʶˎˋˍʽˁʺˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌΣ ˍʹˌ ʵˏˋˉ˄ˇʽʰˌ ˁʰʽ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌΦ ɮˎˍˈ ʰˉˇˁˍʱ 
˃ʶʴʰ˂ˏˍʶˊʹ ʰ˅ʾʰ ʴʽʰ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʶ˅ˇˎʻʶ˄˖ˍʽˁʺ ˔ˊˈ˄ʽʰ ˉ˄ʶˎ˃ˇ˄ʽˁʺ ˄ˈˋˇΦ ɴ˔ʶʽ ʵʽʰˉʽˋˍ˖ʻʶʾ ˈˍʽ ˃ˉˇˊʶʾ 
˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ ʵˏ˄ʰ˃ʹΣ ˍʹ˄ ʰ˄ˍˇ˔ʺ ˁʰʽ ˍʰ ʶˉʾˉʶʵʰ ̔ ˋˇˊˊˇˉʾʰˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʹ˂ʽˁʽ˖˃ʷ˄˖˄Σ 
ˉʰˋ˔ˈ˄ˍ˖˄ ʰˉˈ ʋʃɿΦ ʁ ˔ˇˊˈˌ ˉˊˇˋ˒ʷˊˇ˄ˍʰˌ ˃ˇ˄ʰʵʽˁʺ ʶˎˁʰʽˊʾʰ ʱˋˁʹˋʹˌ ʰ˂˂ʱ ˁʰʽ ˕ˎ˔ʽˁʺˌ ʶˎʶ˅ʾʰˌ 
ʰˉˇˍʶ˂ʶʾ ˃ˇ˄ʰʵʽˁʺ ʶˉʽ˂ˇʴʺ ʴʽʰ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍ˖˄ ˉʰˋ˔ˈ˄ˍ˖˄ ˁʰʻ˗ˌ ˍʰ ˉˇˋˇˋˍʱ 
ʶʴˁʰˍʱ˂ʶʽ˕ʹˌ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʱΦ ɾˉˇˊʶʾ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʰ ʶˉʾˉʶʵʰ ˁˈˉ˖ˋʹˌ ˁʰʽ ʵˏˋˉ˄ˇʽʰˌΣ ˁʰʽ ˍʰ 
ʶˉʾˉʶʵʰ ʱʴ˔ˇˎˌ ˁʰʽ ˁʰˍʱʻ˂ʽ˕ʹˌ ˋʶ ˉʱˋ˔ˇ˄ˍʶˌ ʰˉˈ ʋʃɿΦ ɸʶ˖ˊʺʻʹˁʶ ˈˍʽ ʷ˔ʶʽ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ʰˉˈ 
ˋ˖˃ʰˍʽˁʱκ˕ˎ˔ʽˁʱκˁˇʽ˄˖˄ʽˁʱ ˇ˒ʷ˂ʹΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌΣ ˍʹˌ ˁˇʽ˄˖˄ʽˁʺˌ 
ˋˎ˄ˇ˔ʺˌ ˁʰʽ ʴʶ˄ʽˁʺˌ ʶˎʶ˅ʾʰˌΦ ɴ˔ʶʽ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ʶ˅ʾˋˇˎΣ ʾˋ˖ˌ ˁʰʽ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˌ ʰˉˈ ʱ˂˂ˇˎˌ 
ˍˏˉˇˎˌ ʊˎˋʽˁʺˌ ɲˊʰˋˍʹˊʽˈˍʹˍʰˌΣ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˎʴʶʾʰˌ ˁʰʽ ʶˎʶ˅ʾʰˌ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ʋˊˈ˄ʽʶˌ 
ʃʰʻʺˋʶʽˌ ˍ˖˄ ʃ˄ʶˎ˃ˈ˄˖˄Φ 
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ɼʰˍʱ ˍˇ˄ {ŜŜōŀǎΣ ˃ʽʰ ʶʽˁˈ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ʹ ˋˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ ˔ˇˊˇˏΣ ˁʰʻ˗ˌ ˃ˉˇˊʶʾΥ ˄ʰ 
ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶʽ ˃ʽʰ ˋˍʱˋʹ ˍˇˎ ˔ˇˊˇˏΣ ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˃ʽʰ ʵʽʰʵˇ˔ʺ ˁʽ˄ʺˋʶ˖˄Σ ˄ʰ ʰˉʶʽˁˇ˄ʾʸʶʽ ˍʰ 
ˋˎ˄ʰʽˋʻʺ˃ʰˍʰ ˍ˖˄ ˔ˇˊʶˎˍ˗˄Σϊ ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˃ʽʰ ʷ˄˄ˇʽʰ ˍˇˎ ˔ˇˊˇˏΣ ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽΣ 
ˋˎ˃ʲˇ˂ʽˁʱ ʺ ʰ˒ʹˊʹ˃ʷ˄ʰΣ ˍʹ˄ ʽʵʷʰ ˍˇˎ ˔ˇˊˇˏΣϊ ˄ʰ ʰˉʶʽˁˇ˄ʾʸʶʽ ʷ˄ʰ˄ ˔ˇˊʶˎˍʺΣ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ˔ˇˊˈΣ ˈˉ˖ˌ ʹ ˒ˇˊʶˋʽʱ ̋  ʹ ˁˈ˃˃˖ˋʹ ˁʰʽ ˃ˉˇˊʶʾ ʶˉʾˋʹˌΣ ˄ʰ ʰˉʶʽˁˇ˄ʾʸʶʽ 
ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍˇˎ ˔ˇˊˇˏΦ ʅˍʹ ʲʱˋʹ ˍˇˎ ˉʰˊʰˉʱ˄˖ ˋˎ˂˂ˇʴʽˋ˃ˇˏ ʴʶ˄˄ʱˍʰʽ ˍˇ ʶˊ˗ˍʹ˃ʰΣ ʰ˄ ˇʽ 
˒˖ˍˇʴˊʰ˒ʾʶˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˃ʽʰ ˉʹʴʺ ʵʶʵˇ˃ʷ˄˖˄Σ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʹ 
ʶʻ˄ˇʴˊʰ˒ʽˁʺ ʷˊʶˎ˄ʰ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ˍʶ˂ʶˋˍʶʾΣ ʰ˄ ʵʹ˂ʰʵʺ ˇ ˔ˇˊˈˌ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ˃ʷˋʰ 
ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˒˖ˍˇʴˊʰ˒ʽ˗˄Φ ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ˉʶʵʾˇ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˍˇ ˄ʹˋʾ ˍʹˌ ɳˏʲˇʽʰˌ ˁʰʽ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇ ˔ˇˊˈˌ ɼʰ˃ʰˊʰ˔ˍʺ ˍʹˌ ˁˇʽ˄ˈˍʹˍˌ ɽʾ˃˄ʹˌΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈˍʶˊˇ 
˔ˇˊˈ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌ ˍʹˌ ɽʾ˃˄ʹˌΦ ʍˋˍˈˋˇΣ ˋʺ˃ʶˊʰ ʵʶ˄ ˔ˇˊʶˏʶˍʰʽ ˋʶ ˁʰ˃ʾʰ ˔ˇˊʶˎˍʽˁʺ ʶˁʵʺ˂˖ˋʹ ˉʱˊʰ 
˃ˈ˄ˇ ʶˉʾ ˋˁʹ˄ʺˌΦ ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍ˖˄ ʷ˃˒ˎ˂˖˄ ˋ˔ʷˋʶ˖˄ 
ˋˍʹ˄ ˁˇʽ˄ˈˍʹˍʰ ˍʹˌ ɽʾ˃˄ʹˌ ɳˎʲˇʾʰˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˔ˊˈ˄ˇˎΦ ɶ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋʰ ʰˉˈ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˉʹʴʷˌΣ ʰ˂˂ʱ ˁʰʽ ˃ʷˋʰ ʰˉˈ ʷ˅ʽ ˒˖ˍˇʴˊʰ˒ʾʶˌΦ ʆˊʶʽˌ 
ˉˊˇˉˇ˂ʶ˃ʽˁʺˌ ˉʶˊʽˈʵˇˎ ˁʰʽ ˍˊʶʽˌ ˃ʶˍʰˉˇ˂ʶ˃ʽˁʺˌΦ ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 
ʹ ˔ˇˊʶˎˍʽˁʺ ʶʽˁˇ˄ˇʴˊʰ˒ʾʰ ˎˉˈ ˍˇˎˌ ˈˊˇˎˌ ˍʹˌ ˇˉˍʽˁʺˌ ʰ˄ʻˊ˖ˉˇ˂ˇʴʾʰˌΣ ʶ˄˗ ʹ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˋˍʹ ʲʱˋʹ ˍʹˌ ʰ˄ʻˊ˖ˉˇ˂ˇʴʽˁʺˌ ˋˁʷ˕ʹˌ ʴʽʰ ˍʹ˄ ˍʰˎˍˈˍʹˍʰ ˒ˏ˂ˇˎΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ 
ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ˃ʶ˂ʷˍʹ ˍ˖˄ ˒˖ˍˇʴˊʰ˒ʽ˗˄ ˃ˉˇˊʶʾ ˄ʰ ˃ʰˌ ʵ˗ˋʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇ˄ ˔ˇˊˈΣ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʹ ʶˉʽˍˈˉʽʰ ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ ʰʵˏ˄ʰˍʹΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 
ˋˍʹ˄ ˎˉˈ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹΣ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˉʰ˂ʰʽ˗˄ ˒˖ˍˇʴˊʰ˒ʽ˗˄ ʵʽʰˉʽˋˍ˗ʻʹˁʰ˄ ʰ˂˂ʰʴʷˌ 
ˋˍʹ˄ ˍˇˉˇʻʷˍʹˋʹ ˍ˖˄ ˔ˇˊʶˎˍ˗˄ ˋˍˇ˄ ˁˏˁ˂ˇ ˍˇˎ ˔ˇˊˇˏ ˃ʶˍʰˉˇ˂ʶ˃ʽˁʱΣ ˇʽ ˇˉˇʾˇʽ ˍˇˉˇʻʶˍˇˏ˄ˍʰ˄ ˉ˂ʷˇ˄ 
ˋʶ ʰ˄ʱˁʰˍʹ ˋ˔ʷˋʹ ˁʰʽ ˈ˔ʽ ˃ʶ ˍˇˎˌ ʱ˄ˍˊʶˌ ˄ʰ ˉˊˇˉˇˊʶˏˇ˄ˍʰʽ ˁʰʽ ˍʽˌ ʴˎ˄ʰʾˁʶˌ ˄ʰ ʰˁˇ˂ˇˎʻˇˏ˄Σ ˈˉ˖ˌ 
ˋˎ˄ʷʲʰʽ˄ʶ ˉˊˇˉˇ˂ʶ˃ʽˁʱ ˁʰʽ ˁʰˍʰʵʶʾˁ˄ˎʶ ˍʹ˄ ˉʰˍˊʽʰˊ˔ʽˁʺ ˁˇʽ˄˖˄ʾʰ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌΦ I ˁʰˍʱˊʴʹˋʹ ˍʹˌ 
ʽʶˊʰˊ˔ʽˁʺˌ ˎˉˇˍʰʴʺˌ ˒ʰ˄ʶˊ˗˄ʶʽ ˍʹ ˔ˇˊʶˎˍʽˁʺ ˔ʶʽˊʰ˒ʷˍʹˋʹ ˍʹˌ ʴˎ˄ʰʾˁʰˌ ˁʰʽ ˍʹ ʻʶˋ˃ʽˁʺ ʽˋˈˍʹˍʰ ˍ˖˄ 
ʵˏˇ ˒ˏ˂˖˄ ˋˍˇ˄ ˔ˇˊˈΦ ɴˍˋʽΣ ˃ʶˍʰˉˇ˂ʶ˃ʽˁʱΣ ˍˇ ʴˎ˄ʰʽˁʶʾˇ ˒ˏ˂ˇ ʵʶ˄ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˉ˂ʷˇ˄ ˎˉˇʵʶʷˋˍʶˊˇ 
ˍ˖˄ ʰ˄ʵˊ˗˄Σ ʰ˂˂ʱ ʰˉˇˁˍʱ ˉʶˊʽˋˋˈˍʶˊʹ ʶ˂ʶˎʻʶˊʾʰΣ ˖ˌ ʶˉʰˁˈ˂ˇˎʻˇ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ 
ʵˇ˃˗˄Φ 
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ɶ ʰˎˍˇʶˉʽ˂ʶʴˈ˃ʶ˄ʹ ʷ˄ˍʰˋʹ ˁʰˍʱ ˍʹ˄ ʱˋˁʹˋʹ ʷ˔ʶʽ ˉˊˇˍʰʻʶʾ ˖ˌ ˃ʽʰ ʰ˅ʽˈˉʽˋˍʹ ˃ʷʻˇʵˇˌ ʶˁʴˏ˃˄ʰˋʹˌ ˃ʶ 
ˋʹ˃ʰ˄ˍʽˁʱ ˇ˒ʷ˂ʹ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌΦ ʍˋˍˈˋˇΣ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ʹ 
˄ˇʹˍʽˁʺ ˁˈˉ˖ˋʹ ˄ʰ ʷ˔ʶʽ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍʹ˄ ʰˉˈʵˇˋʹ ˁʰʽ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ʷ˄ˍʰˋʹˌ ˁʰˍʱ ˍʹ˄ 
ʱˋˁʹˋʹΦ ɲʶ˄ ʴ˄˖ˊʾʸˇˎ˃ʶ ʰ˄ ʹ ˄ˇʹˍʽˁʺ ˁˈˉ˖ˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋʶʽ ʰˊ˄ʹˍʽˁʱ ˍʹ˄ ʰˎˍˇʶˉʽ˂ʶʴˈ˃ʶ˄ʹ 
ʷ˄ˍʰˋʹ ʱˋˁʹˋʹˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ˄ˇʹˍʽˁʺˌ 
ˁˈˉ˖ˋʹˌ ˋˍʹ˄ ʰˎˍˇʶˉʽ˂ʶʴˈ˃ʶ˄ʹ ʷ˄ˍʰˋʹ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ˁˇ˂ˏ˃ʲʹˋʹˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ 
ˋˎ˃˃ʶˍʶʾ˔ʰ˄ мр ˎʴʽʶʾˌ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ˇʽ ʶ˅ˇʽˁʶʽ˖˃ʷ˄ˇʽ ˃ʶ ˍʹ˄ ˁˇ˂ˏ˃ʲʹˋʹ όʱ˄ʵˊʶˌΥ ƴҐ тΣ ʹ˂ʽˁʾʰΥ ннҕн 
ʷˍʹΣ ˋ˖˃ʰˍʽˁʺ ˃ʱʸʰΥ усҕмп ƪƎΣ ˏ˕ˇˌΥ мупҕу ŎƳύ ˁʰʽ ʴˎ˄ʰʾˁʶˌ όƴҐуΣ ʹ˂ʽˁʾʰΥ ннҕм ʷˍʹΣ ˋ˖˃ʰˍʽˁʺ ˃ʱʸʰΥ 
спҕф ƪƎΣ ˏ˕ˇˌΥ мсфҕс ŎƳύΦ ʂ˂ˇʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˇ˂ˇˁ˂ʺˊ˖ˋʰ˄ о ˉˊˇˋˉʱʻʶʽʶˌ слл ˃ʷˍˊ˖˄ όоʋслл 
˃Φύ ˃ʶ ʰˎˍˇʶˉʽ˂ʶʴˈ˃ʶ˄ʹ ʷ˄ˍʰˋʹ ˁʰʽ ʵʽʱ˂ʶʽ˃˃ʰ сл ǎ ˃ʶˍʰ˅ˏ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˋʶ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ˋˎ˄ʻʺˁʶˌΥ ʰύ ˃ʶˍʱ ʰˉˈ ˄ˇʹˍʽˁʺ ˁˈˉ˖ˋʹ ˁʰʽ ʲύ ˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎΦ ʁʽ ˋˎ˄ʻʺˁʶˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ 
˃ʶ ˍˎ˔ʰʾʰ ˁʰʽ ʰ˄ˍʽˋˍʰʻ˃ʽˋ˃ʷ˄ʹ ˋʶʽˊʱ пл ˂ʶˉˍʱ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍ˖˄ оʋслл ˃Φ ɶ ˄ˇʹˍʽˁʺ ˁˈˉ˖ˋʹ 
ˉˊˇˁ˂ʺʻʹˁʶ ˃ʶ ʵˇˁʽ˃ʰˋʾʰ ǎǘǊƻƻǇ ʵʽʱˊˁʶʽʰˌ ол ˂ʶˉˍ˗˄ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺΣ ʶ˄˗ ˋˍʹ ˋˎ˄ʻʺˁʹ 
ʶ˂ʷʴ˔ˇˎ ˇʽ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ˇʽ ˉʰˊʰˁˇ˂ˇˎʻˇˏˋʰ˄ ˄ˍˇˁʽ˃ʰ˄ˍʷˊ ʾˋʹˌ ˔ˊˇ˄ʽˁʺˌ ʵʽʱˊˁʶʽʰˌΦ ʁ ʵʶʾˁˍʹˌ 
ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹˌ ʵˎˋˁˇ˂ʾʰˌ όwt9ύ ˃ʶˍˊʺʻʹˁʶ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ˉˊˇˋˉʱʻʶʽʰˌ слл ˃ʷˍˊ˖˄ ˃ʶ ˍʹ˄ 
ʵʶˁʰʲʱʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˇˎ .ƻǊƎ ˁʰʽ ʹ ˍʰ˔ˏˍʹˍʰ ˁˇ˂ˏ˃ʲʹˋʹˌ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˋʶ ˁʱʻʶ ˉˊˇˋˉʱʻʶʽʰΦ ɱʽʰ 
ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʵʽˉ˂ʺˌ ˁʰˍʶˏʻˎ˄ˋʹˌ ʴʽʰ 
ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˃ʶˍˊʺˋʶʽˌΦ ʍˌ ʶˉʾˉʶʵˇ ˋˍʰˍʽˋˍʽˁʺˌ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ˇˊʾˋˍʹˁʶ ˍˇ ǇғлΣлрΦ 
ʃʰˊʰˍʹˊʺʻʹˁʶ ˃ʶʾ˖ˋʹ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ʰˉˈ ˍʹ˄ ˉˊ˗ˍʹ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ˄ ˍˊʾˍʹ ˉˊˇˋˉʱʻʶʽʰ слл 
˃ʷˍˊ˖˄ ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ˋˎ˄ʻʺˁʹˌ όǇҐлΣллмύΦ ɲʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ʵʽʰ˒ˇˊʱ ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˁˇ˂ˏ˃ʲʹˋʹˌ 
ˋˍʽˌ ʵˏˇ ˋˎ˄ʻʺˁʶˌ όˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎΥ мΣммҕлΣлф ʷ˄ʰ˄ˍʽ ˋˎ˄ʻʺˁʹ ˄ˇʹˍʽˁʺˌ ˁˈˉ˖ˋʹˌΥ мΣлфҕлΣлф ƳκǎΣ 
ǇҐлΣмуύΦ ʁ ʵʶʾˁˍʹˌ ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹˌ ʵˎˋˁˇ˂ʾʰˌ ʰˎ˅ʺʻʹˁʶ ʰˉˈ ˉˊˇˋˉʱʻʶʽʰ ˋʶ ˉˊˇˋˉʱʻʶʽʰ 
όǇғлΦллмύΣ ˁʰʽ ʵʶ˄ ʵʽʷ˒ʶˊʶ ˋˍʽˌ ʵˏˇ ˋˎ˄ʻʺˁʶˌ όˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎΥ рΣрҕмΣр ʷ˄ʰ˄ˍʽ ˋˎ˄ʻʺˁʹ ˄ˇʹˍʽˁʺˌ 
ˁˈˉ˖ˋʹˌΥ рΣмҕмΣрΣ ǇҐлΣопύΦ ʆʰ ˉʰˊˈ˄ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʹ ʰˎˍˇʶˉʽ˂ʶʴˈ˃ʶ˄ʹ ʷ˄ˍʰˋʹ ˍʹˌ 
ʱˋˁʹˋʹˌ ʵʶ˄ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˄ˇʹˍʽˁʺ ˁˈˉ˖ˋʹΦ  
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ɰɹʁʋɶɾɹɼʁ ʃʄʁʊɹɽ ɼɮɹ ɲɳɹɼʆɳʅ ɾʇɻɼɶʅ ɰɽɮɰɶʅ ʅɳ ɳʄɮʅɹʆɳʋɿɳʅ ʃʁɲʁʅʊɮɹʄɹʅʆɳʅ ʅʆɶɿ 
ʃɳʄɹʁɲʁ ʃʄʁɳʆʁɹɾɮʅɹɮʅ 
  

BIOCHEMICAL PROFILE AND MUSCLE DAMAGE IN AMATEUR SOCCER PLAYERS AT THE PREPARATION 
PERIOD 
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ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ˋˍˇ ˉˇʵˈˋ˒ʰʽˊˇΣ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˉˊˇˉˈ˄ʹˋʹ ˃ʶ 
ˎ˕ʹ˂ˈ ˈʴˁˇ ˁʰʽ ˋˍʰʵʽʰˁʱ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ʷ˄ˍʰˋʹ ˃ʶ ˋˍˈ˔ˇ ˄ʰ ʶˉʷ˂ʻˇˎ˄ ˇʽ ʶˉʽʻˎ˃ʹˍʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌΦ 
ʅˍʹ˄ ˉʶˊʾˇʵˇ ʰˎˍʺ ˉʰˊʰˍʹˊʶʾˍʰʽ ʰˎ˅ʹ˃ʷ˄ʹ ˁˈˉ˖ˋʹΣ ˎˉˇʵʶʽˁ˄ˏˇ˄ˍʰˌ ˍʹ˄ ʰ˄ʰʴˁʰʽˈˍʹˍʰ 
ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍˇˎ ˉˊˇˉˇ˄ʹˍʽˁˇˏ ˒ˇˊˍʾˇˎ ˁʰʽ ˍ˖˄ ʲʽˇ˂ˇʴʽˁ˗˄ ʰˉˇˁˊʾˋʶ˖˄ ˍˇˎ 
ˇˊʴʰ˄ʽˋ˃ˇˏΦ ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˇʽ ˃ʶˍʰʲˇ˂ʷˌ ˍˇˎ ʲʽˇ˔ʹ˃ʽˁˇˏ ˉˊˇ˒ʾ˂ ˁʰʽ 
ʵʶʽˁˍ˗˄ ˃ˎʿˁʺˌ ʲ˂ʱʲʹˌ ˋˍʽˌ ˉˊ˗ˍʶˌ ˍʷˋˋʶˊʶʽˌ ʶʲʵˇ˃ʱʵʶˌ ˍʹˌ ˉʶˊʽˈʵˇˎ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌΦ ʅˎ˃˃ʶˍʶʾ˔ʰ˄ 
мо ˉˇʵˇˋ˒ʰʽˊʽˋˍʷˌ ˇ˃ʱʵʰˌ ˍʹˌ ɴ˄˖ˋʹˌ ʃˇʵˇˋ˒ʰʽˊʽˁ˗˄ ʅ˖˃ʰˍʶʾ˖˄ ɮʻʹ˄˗˄ ˍʹˌ ɮ˘ ʶˊʰˋʽˍʶ˔˄ʽˁʺˌ 
ˁʰˍʹʴˇˊʾʰˌ όʹ˂ʽˁʾʰ мфΣтҕнΣл ʷˍʹΣ ˏ˕ˇˌ мΣулҕлΣлт ƳΣ ʲʱˊˇˌ тоΣлҕсΣу ƪƎΣ ˋ˖˃ʰˍʽˁˈ ˂ʾˉˇˌ уΣсҕоΣр ҈ύΦ 
ɮʽ˃ˇ˂ʹ˕ʾʶˌ ʷʴʽ˄ʰ˄ ˋˍʹ˄ мʹ ˁʰʽ ˍʹ˄ пʹ ʶʲʵˇ˃ʱʵʰΣ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ˉˊ˗ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˍʹˌ 
ʶʲʵˇ˃ʱʵʰˌΣ ˁʰʻ˗ˌ ˁʰʽ нп ˁʰʽ пу ˗ˊʶˌ ˃ʶˍʱΦ ɶ ʰ˄ˍˇ˔ʺ ˁʰʽ ʹ ʰ˂ˍʽˁˈˍʹˍʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˃ʶ ʵˇˁʽ˃ʰˋʾʶˌ 
ˉʶʵʾˇˎ όʇƻ-ʇƻ Lwм ǘŜǎǘ ˁʰʽ ˁʰˍʰˁˈˊˎ˒ˇ ʱ˂˃ʰύΣ ˍʹ˄ ˉˊ˗ˍʹ ʹ˃ʷˊʰ ˍʹˌ мʹˌ ˁʰʽ пʹˌ ʶʲʵˇ˃ʱʵʰˌΣ ʶ˄˗ ˋˍˇ 
ˍʷ˂ˇˌ ˁʱʻʶ ʶʲʵˇ˃ʱʵʰˌ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰ˄ ˃ʶˍˊʺˋʶʽˌ ˍʹˌ ʰ˂ˍʽˁˈˍʹˍʰˌΦ ʅˍʹ˄ пʹ ʶʲʵˇ˃ʱʵʰ 
ˉˊˇˉˈ˄ʹˋʹˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʶʾ˖ˋʹ ˍʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˍˇˎ ˇˎˊʽˁˇˏ ˇ˅ʷˇˌ ό-сΣн҈Σ ǇҐлΣлпоύ ˁʰʽ ˍʹˌ 
ˇˎˊʾʰˌ όмн҈Σ ǇҐлΣлнсύΦ ɶ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˁˊʶʰˍʽ˄ʽˁʺˌ ˁʽ˄ʱˋʹˌ ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊʹ ˃ˈ˄ˇ ˍʹ˄ ˉˊ˗ˍʹ ʹ˃ʷˊʰ 
ˍʹˌ пʹˌ ʶʲʵˇ˃ʱʵʰˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ мʹ όнллҕмнн ǾǎΦ оснҕоол ¦κ[Σ ǇғлΣллмύΣ ʰ˂˂ʱ ˈ˂ʶˌ ˇʽ ˍʽ˃ʷˌ 
ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊʶˌ ʰˉˈ ˍˇ ʰ˄˗ˍʶˊˇ ˒ˎˋʽˇ˂ˇʴʽˁˈ ʴʽʰ ˃ʹ-ʰʻ˂ʹˍʷˌΦ ɲʶ˄ ʲˊʷʻʹˁʰ˄ ˃ʶˍʰʲˇ˂ʷˌ ˋˍˇ 
˂ʽˉʽʵʰʽ˃ʽˁˈ ˉˊˇ˒ʾ˂Σ ˋˍʽˌ ˍˊʰ˄ʰˋ˃ʽ˄ʱˋʶˌΣ ˋˍʹ˄ ʰʽ˃ˇˋ˒ʰʽˊʾ˄ʹΣ ʰʽ˃ʰˍˇˁˊʾˍʹ ˁʰʽ ˋˍʰ ˂ʶˎˁʱ 
ʰʽ˃ˇˋ˒ʰʾˊʽʰΦ ɮˏ˅ʹˋʹΣ ʶ˄ˍˈˌ ˍ˖˄ ˒ˎˋʽˇ˂ˇʴʽˁ˗˄ ˇˊʾ˖˄Σ ˉʰˊˇˎˋʾʰˋʶ ˇ ˃ʷˋˇˌ ˈʴˁˇˌ ʶˊˎʻˊ˗˄ 
ʰʽ˃ˇˋ˒ʰʽˊʾ˖˄ όупΣфҕтΣп ǾǎΦ усΣмҕтΣрΣ ǇғлΣллмύΣ ʶ˄˗ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʶˊˎʻˊˇˉˇʽʹˍʾ˄ʹˌ ˃ʶʽ˗ʻʹˁʶ 
ˋʹ˃ʰ˄ˍʽˁʱ όсΣрсҕоΣтт ǾǎΦ пΣофҕнΣтф L¦κ[Σ ǇғлΣллмύΦ ¢ƻ ʇƻ-ʇƻ Lwм ʷʵʶʽ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰˏ˅ʹˋʹ ˋˍʹ˄ 
ʵʽʰ˄ˎˈ˃ʶ˄ʹ ʰˉˈˋˍʰˋʹ όмΦрслΣлҕорсΣну ǾǎΦ нΦмноΣлуҕпмнΣсн ƳΣ ǇғлΣллмύ ʶ˄˗ ˍˇ ˁʰˍʰˁˈˊˎ˒ˇ ʱ˂˃ʰ 
˃ʶʽ˗ʻʹˁʶ ʰˉˈ ˍʹ˄ ˉˊ˗ˍʹ ʶʲʵˇ˃ʱʵʰ ʷ˖ˌ ˁʰʽ ˍˇ ˍʷ˂ˇˌ ˍʹˌ пʹˌ ʶʲʵˇ˃ʱʵʰˌ ˁʰˍʱ мо-19% (p<0,001). 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˃ʶˍʱ ʰˉˈ ˍʷˋˋʶˊʽˌ ʶʲʵˇ˃ʱʵʶˌ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌΣ ʲʶ˂ˍʽ˗˄ʶˍʰʽ ʹ ʰ˄ˍˇ˔ʺΣ ʰ˂˂ʱ 
˃ʶʽ˗˄ʶˍʰʽ ʹ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰΣ ʶ˄˗ ˍˇ ʲʽˇ˔ʹ˃ʽˁˈ ˉˊˇ˒ʾ˂ ʶʾ˄ʰʽ ʶ˄ʵʶʽˁˍʽˁˈ ʰˎ˅ʹ˃ʷ˄ˇˎΣ ʰ˂˂ʱ 
ʶ˂ʶʴ˔ˈ˃ʶ˄ˇˎ ˉˊˇˉˇ˄ʹˍʽˁˇˏ ˒ˇˊˍʾˇˎΦ 
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ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ ʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˋˍʹ 
ʵʽʱˊˁʶʽʰ ʶˁˍʷ˂ʶˋʹˌ ʱˋˁʹˋʹˌ ʰ˄ˍʽˋˍʱˋʶ˖˄ ˃ʶ ˃ʷʴʽˋˍʹ ˍʰ˔ˏˍʹˍʰ ʶˁˍʷ˂ʶˋʹˌΣ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ʰˉˈ ʷ˄ʰ 
ˉˊˈʴˊʰ˃˃ʰ ˃ˎʿˁʺˌ ˎˉʶˊˍˊˇ˒ʾʰˌΦ ʆˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʰ˄ мо ʱ˄ʵˊʶˌΣ ʹ˂ʽˁʾʰˌ нсΣнҕуΣт ʶˍ˗˄Σ ˇʽ ˇˉˇʾˇʽ 
ʶˁˍʷ˂ʶˋʰ˄ ˋˍʹ˄ ʱˋˁʹˋʹ ˁʱ˃˕ʹ ˍˇˎ ʰʴˁ˗˄ʰ п ˋʶˍ ˍ˖˄ у ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˃ʶ ˒ˇˊˍʾˇ ср҈ ˍʹˌ мɾɳ ˃ʶ 
ʵʽʱ˂˂ʶʽ˃ʰ о Ƴƛƴ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋʶˍΦ ɮ˃ʷˋ˖ˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ʶˁˍʷ˂ʶˋʰ˄ 
о ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˃ʶ ˍʹ ˃ʷʴʽˋˍʹ ʵˎ˄ʰˍʺ ˍʰ˔ˏˍʹˍʰ ʶˁˍʷ˂ʶˋʹˌΣ ˃ʶ ˒ˇˊˍʾˇ пл҈ ˍʹˌ мɾɳΦ ɼʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ 
ˍ˖˄ ˍˊʽ˗˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˁʰˍʰʴˊʱ˒ʹˁʶ ˍˇ ʹ˂ʶˁˍˊˇ˃ˎˇʴˊʰ˒ʽˁˈ ˋʺ˃ʰ ˍʹˌ ˃ʰˁˊʱˌ ˁʶ˒ʰ˂ʺˌ ˍˇˎ 
ʵʽˁʷ˒ʰ˂ˇˎ ʲˊʰ˔ʽˈ˄ʽˇˎ ˃ˎˈˌ ˁʰʽ ˃ʷˋ˖ ʰˉˇˋˏ˄ʻʶˋʺˌ ˍˇˎ ˉˊˇˋʵʽˇˊʾˋˍʹˁʰ˄ ˍˇ ˉ˂ʱˍˇˌ ˍˇˎ ʵˎ˄ʰ˃ʽˁˇˏ 
ʶ˄ʷ́ɹ ʶʽʰˌ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ όɲɳɼɾˉ˂ύ ˁʰʽ ʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˄ʶˊʴˇˉˇʾʹˋʺˌ όʅɳ˄ύ ˍˇˎˌΦ ɳˉʾˋʹˌΣ 
ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˇʽ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ɮ όʵʶʾˁˍʹˌ ˍʹˌ ʻʶ˖ˊʹˍʽˁʺˌ ˃ʷʴʽˋˍʹˌ ʅɳ˄ύ ˁʰʽ ɰ όʵʶʾˁˍʹˌ ˍˇˎ ˃ʶʴʷʻˇˎˌ 
ˉˍ˗ˋʹˌ ˍʹˌ ʅɳ˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ɲɳɼɾˉ˂ύ ˍ˖˄ ʶˁʻʶˍʽˁ˗˄ ˋ˔ʷˋʶ˖˄ ˍ˖˄ ɲɳɼɾˉ˂ ˃ʶ ˍʹ ʅʶ˄ 
ˍˈˋˇ ˋˍʹ ˃ʶʽˇ˃ʶˍˊʽˁʺ ˈˋˇ ˁʰʽ ˋˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄Φ ɶ ʴ˖˄ʽʰˁʺ ˍʰ˔ˏˍʹˍʰ ˋˍʹ˄ 
ʱˊʻˊ˖ˋʹ ˍˇˎ ʰʴˁ˗˄ʰ ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊʹ όǇғлΣлрύ ˋʶ ˈ˂ʶˌ ˍʽˌ ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˉˊʽ˄ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˃ʶˍʱ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ˍˈˋˇ ˋˍʹ ˃ʶʽˇ˃ʶˍˊʽˁʺ ˈˋˇ ˁʰʽ ˋˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹΦ ɾʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰΣ ˍˇ ɲɳɼɾˉ˂ 
ˋˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊˇ όǇғлΣлрύ ˋˍʹ˄ мʹ ʶˉʰ˄ʱ˂ʹ˕ʹ ʶ˄˗ ʺˍʰ˄ ˔ʰ˃ʹ˂ˈˍʶˊˇ 
όǇғлΣлрύ ˋˍʹ˄ оʹ ʶˉʰ˄ʱ˂ʹ˕ʹΦ ɶ ʅɳ˄ ˍˈˋˇ ˋˍʹ ˃ʶʽˇ˃ʶˍˊʽˁʺ ˈˋˇ ˁʰʽ ˋˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ʺˍʰ˄ 
ˎ˕ʹ˂ˈˍʶˊʹ όǇғлΣлрύ ˋˍʹ˄ мʹ ʶˉʰ˄ʱ˂ʹ˕ʹ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰΣ ʶ˄˗Σ ˃ˈ˄ˇ ˋˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹΣ 
ʺˍʰ˄ ˔ʰ˃ʹ˂ˈˍʶˊʹ όǇғлΣлрύ ˋˍʹ˄ оʹ ʶˉʰ˄ʱ˂ʹ˕ʹΦ ɶ ˍʽ˃ʺ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ɮ ˋˍʹ ˃ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ʵʶ˄ 
˃ʶˍʰʲ˂ʺʻʹˁʶ ʶ˄˗ ˋˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ʺˍʰ˄ ˔ʰ˃ʹ˂ˈˍʶˊʹ όǇғлΣлрύ ˋˍʹ˄ оʹ ʶˉʰ˄ʱ˂ʹ˕ʹ ˃ʶˍʱ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰΦ ɶ ˍʽ˃ʺ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ɰΣ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰΣ ˋˍʹ ˃ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ʺˍʰ˄ ˔ʰ˃ʹ˂ˈˍʶˊʹ 
ˋˍʹ˄ мʹ ˁʰʽ нʹ ʶˉʰ˄ʱ˂ʹ˕ʹ ʶ˄˗ ˋˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊʹ όǇғлΣлрύ ˋˍʹ˄ мʹ 
ʶˉʰ˄ʱ˂ʹ˕ʹ ʰ˂˂ʱ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˋˍʹ˄ оʹ ʶˉʰ˄ʱ˂ʹ˕ʹΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˋˍʹ ˃ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹΣ ʹ 
ʰˎ˅ʹ˃ʷ˄ʹ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˃ʶʴʱ˂ˇˎ ˃ʶʴʷʻˇˎˌ ό˃ʶʾ˖ˋʹ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ɰύ ʵʶ˄ 
ʰ˄ˍʽˋˍʰʻ˃ʾʸʶʽ ˉʶˊʽ˒ʶˊʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁˈˉ˖ˋʹˌ ˉˇˎ ˇʵʹʴˇˏ˄ ˋʶ ˃ʶʾ˖ˋʹ ˍʹˌ ʴ˖˄ʽʰˁʺˌ ˍʰ˔ˏˍʹˍʰˌΦ 
ʅˍʹ˄ ˉ˂ʶʽˇ˃ʶˍˊʽˁʺ ˒ʱˋʹΣ ʹ ˉˍ˗ˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ˇ˒ʶʾ˂ʶˍʰʽ ˁʰʽ ˋʶ ˁʶ˄ˍˊʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˂ˈʴ˖ 
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ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʰˋˍˇˏ˄ ˇʽ ˉˊˇˋʰˊ˃ˇʴʷˌ ˋˍʹ˄ ˁʽ˄ʹˍʽˁʺ ˍʹˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˇ˅ˎʴˈ˄ˇˎ 
ό±hнύΣ ˃ʶˍˊʹ˃ʷ˄ʹ ˋʶ ˁʶ˄ˍˊʽˁˈ ʶˉʾˉʶʵˇ ˃ʶ ˍʹ˄ ʰ˄ˍʰ˂˂ʰʴʺ ʰʶˊʾ˖˄ ˋˍˇˎˌ ˉ˄ʶˏ˃ˇ˄ʶˌΣ ˁʰʽ ˋˍʹ˄ ˁʽ˄ʹˍʽˁʺ 
ˍʹˌ ˍˇˉʽˁʺˌ ˇ˅ˎʴˈ˄˖ˋʹˌ ˍˇˎ ˃ˎˈˌΣ ˃ʶˍˊʹ˃ʷ˄ʹ ˋʶ ˉʶˊʽ˒ʶˊʽˁˈ ʶˉʾˉʶʵˇ ˋˍˇ˄ ˃ˎΣ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ 
ʰʶˊˈʲʽʰˌ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ʰˉˈ ˋˎˋˍʹ˃ʰˍʽˁʺ ˉˊˇˉˈ˄ʹˋʹ ˃ʶ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ 
˃ʷʻˇʵˇΦ ɲ˗ʵʶˁʰ ʱˍˇ˃ʰ όʹ˂ʽˁʾʰˌΥ ннΣуҕоΣс ˔ˊˈ˄˖˄Σ ±hнƳŀȄΥ ртΣсҕтΣп ƳƭκƪƎκƳƛƴύ ˉˊˇˉˇ˄ʺʻʹˁʰ˄ ʴʽʰ 
с ʶʲʵˇ˃ʱʵʶˌΣ о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ ˃ʶ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺ ˉˊˇˉˈ˄ʹˋʹ ʶˁˍʶ˂˗˄ˍʰˌ ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˃ʶ 
ʷ˄ˍʰˋʹ ˋˍˇ фл҈ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʰʶˊˈʲʽʰˌ ˍʰ˔ˏˍʹˍʰˌ όɾɮʆύΣ ʵʽʱˊˁʶʽʰˌ ʾˋʹˌ ˃ʶ ˍˇ ѻ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍˇˎ 
˔ˊˈ˄ˇˎ ʰ˄ˍˇ˔ʺˌ ˋˍˇ фл҈ ˍʹˌ ɾɮʆΣ ʵʽʱ˂ʶʽ˃˃ʰ ʾˋˇ ˃ʶ ˍʰ нκо ˍˇˎ ˔ˊˈ˄ˇˎ ʱˋˁʹˋʹˌ ˁʰʽ ˍˈˋʶˌ 
ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˃ʷ˔ˊʽ ˄ʰ ʵʹ˂˗ˋˇˎ˄ ʶˉʾˉʶʵˇ ˁˈˉ˖ˋʹˌ мт ˋʶ нлʲʱʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺˌ 
ʰ˄ˍʾ˂ʹ˕ʹˌ ˍʹˌ ˁˈˉ˖ˋʹˌΦ ɶ ˉˊ˗ˍʹ ˁʰʽ ʹ ˍʶ˂ʶˎˍʰʾʰ ˉˊˇˉˈ˄ʹˋʹ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ˋˍʹ˄ ʾʵʽʰ ʰˉˈ˂ˎˍʹ 
ʵˊˇ˃ʽˁʺ ˍʰ˔ˏˍʹˍʰ όфл҈ ˍʹˌ ʰˊ˔ʽˁʺˌ ɾɮʆύ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎˌ ˁʰˍʰʴˊʰ˒ʺˁʰ˄ ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ 
ˇ˅ˎʴˈ˄ˇˎ ˁʰʽ ʹ ˇ˅ˎʴˈ˄˖ˋʹ ˍˇˎ ʷ˅˖ ˉ˂ʰˍˏ ˃ˎˈˌΦ ʅˎʴˁˊʾʻʹˁʰ˄ ʹ ˁʽ˄ʹˍʽˁʺ ˍʹˌ ±hн ˁʰʽ ˍʹˌ 
ʰˉˇ˅ˎʴˇ˄ˇ˃ʷ˄ʹˌ ʰʽ˃ˇˋ˒ʰʽˊʾ˄ʹˌ όIIōύ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˉˊˇˉˇ˄ʺˋʶ˖˄ ˋˍˇ˄ ʾʵʽˇ ˋ˔ʶˍʽˁˈ ʰˊʽʻ˃ˈ 
ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ όˉˊ˗ˍʹΣ ˃ʶˋʰʾʰ ˁʰʽ ˍʶ˂ʶˎˍʰʾʰ ʶˉʰ˄ʱ˂ʹ˕ʹύ ˁʰʽ ˋˍˇ˄ ʾʵʽˇ ʰˉˈ˂ˎˍˇ ʰˊʽʻ˃ˈ 
ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ όˉˊ˗ˍʹΣ ˃ʶˋʰʾʰ ˁʰʽ ˍʶ˂ʶˎˍʰʾʰ ʶˉʰ˄ʱ˂ʹ˕ʹ ˍʹˌ ˉˊ˗ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌύΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ 
ˁʽ˄ʹˍʽˁʺˌ ˉˇˎ ʰ˄ʰ˂ˏʻʹˁʰ˄ ʺˍʰ˄ ʹ ˍʽ˃ʺ ʲʱˋʹˌΣ ʹ ˍʶ˂ʽˁʺ ˍʽ˃ʺ ˍ˖˄ ˉʰˊʰ˃ʷˍˊ˖˄Σ ˍˇ ʶˏˊˇˌ ʰˏ˅ʹˋʹˌΣ ʹ 
ˋˍʰʻʶˊʱ ˍˇˎ ˔ˊˈ˄ˇˎ ʰˏ˅ʹˋʹˌ ˁʰʽ ˇ ˔ˊˈ˄ˇˌ ˎˋˍʷˊʹˋʹˌΦ ʃʰˊʰˍʹˊʺʻʹˁʶ ʰˏ˅ʹˋʹ όǇғ лΣлрϐ ˍʹˌ ±hнƳŀȄΣ 
ˍʹˌ ˃ʷʴʽˋˍʹˌ ʰʶˊˈʲʽʰˌ ˁʰʽ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˉˇˎ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ˋˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ 
ˉˊˇˉˈ˄ʹˋʹ ˋˍʹ˄ ʾʵʽʰ ʰˉˈ˂ˎˍʹ ˍʰ˔ˏˍʹˍʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʶˁˍʶ˂ʷˋˍʹˁʶ ʹ ˉˊ˗ˍʹ ˉˊˇˉˈ˄ʹˋʹ ˃ʶˍʱ ʰˉˈ ˍʹ˄ 
ˉˊˇˉˇ˄ʹˍʽˁʺ ˉʶˊʾˇʵˇΦ ɲʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˃ʶˍʰʲˇ˂ʷˌ όǇҔ лΣлрύ ˋˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍʹˌ ˁʽ˄ʹˍʽˁʺˌ ˍˇˎ 
ˇ˅ˎʴˈ˄ˇˎ ˁʰʽ ˍʹˌ IIō ʰʽ˃ˇˋ˒ʰʽˊʾ˄ʹˌ όˍʽ˃ʺ ʲʱˋʹˌΣ ʶˏˊˇˌ ʰˏ˅ʹˋʹˌΣ ˍʶ˂ʽˁʷˌ ˍʽ˃ʷˌΣ ˋˍʰʻʶˊʱ ˔ˊˈ˄ˇˎ ˁʰʽ 
˔ˊˈ˄ˇˌ ˎˋˍʷˊʹˋʹˌύ ˋˍˇ˄ ʾʵʽˇ ˋ˔ʶˍʽˁˈ ʰˊʽʻ˃ˈ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˍʹˌ ˉˊ˗ˍʹˌ ˁʰʽ ˍʶ˂ʶˎˍʰʾʰˌ ˉˊˇˉˈ˄ʹˋʹˌ 
ʶ˄˗ ˋˍˇ˄ ʾʵʽˇ ʰˉˈ˂ˎˍˇ ʰˊʽʻ˃ˈ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ʰˎ˅ʺʻʹˁʶ όǇғ лΣлрύ ˇ ˔ˊˈ˄ˇˌ ˎˋˍʷˊʹˋʹˌ ˍʹˌ ±hн ˁʰʽ 
˃ʶʽ˗ʻʹˁʰ˄ όǇғ лΣлрύ ˇʽ ˍʽ˃ʷˌ ʲʱˋʹˌ ˍʹˌ IIōΦ ʅˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˉ˖ˌ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˁˍʷ˂ʶˋʹˌ 
˃ʶɹʰ˂ˏˍʶˊˇˎ ʰˊʽʻ˃ˇˏ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˋʶ ˉˇ˂ˏ ˎ˕ʹ˂ʺˌ ʷ˄ˍʰˋʹˌ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺ ʰʶˊˈʲʽʰ ʱˋˁʹˋʹ 
ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʰʶˊˈʲʽʰˌ ʽˋ˔ˏˇˌ ό±hнƳŀȄύ ˁʰʽ ˈ˔ʽ ˋˍʹ ˃ʶˍʰʲˇ˂ʺ ˉʶˊʽ˒ʶˊʽˁ˗˄ 
ˉʰˊʰʴˈ˄ˍ˖˄ όˁʽ˄ʹˍʽˁʺ ±hн ˁʰʽ IIōύ ˉˇˎ ˁʰʻˇˊʾʸˇˎ˄ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˇ˅ˎʴˈ˄ˇˎΦ  

 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ ɼ̔ ˄ʹˍʽˁʺ ˇ˅ˎʴˈ˄˖ˋʹˌ ˃ˎˈˌΣ ʊh ˋ˃ʰˍˇˋˁˇˉʾʰ ʶʴʴˏˌ ˎˉʶˊˏʻˊˇˎΣ ɲ̔ ʰ˂ʶʽ˃˃ʰˍʽˁʺ 
ʱˋˁʹˋʹΣ ɼ̔ ˄ʹˍʽˁʺ ˇ˅ˎʴˈ˄ˇˎΣ ʃ́ ˈˋ˂ʹ˕ʹ ˇ˅ˎʴˈ˄ˇˎ  



31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Oral Presentations 
Exercise Physiology - Clinical Exercise Physiology 

 

70 
 

 
 

ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ɲɹɮʄɼɳɹɮʅ ʆʁʇ ɲɹɮɽɳɹɾɾɮʆʁʅ ʅʆʁʇʅ ɼɳɿʆʄɹɼʁʇʅ ɼɮɹ ʃɳʄɹʊɳʄɹɼʁʇʅ 
ʃɮʄɮɱʁɿʆɳʅ ʃʁʇ ɼɮɸʁʄɹɵʁʇɿ ʆɶɿ ɼɮʆɮɿɮɽʍʅɶ ʁʀʇɱʁɿʁʇ ɼɮʆɮ ʆɶ ɲɹɮɽɳɹɾɾɮʆɹɼɶ ɮʅɼɶʅɶ 
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ˎˉˈ˕ʹΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄ ˉʰˊʰʴˈ˄ˍ˖˄Σ ʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄Φ ɶ 
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ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˋˍˇˎˌ ˁʶ˄ˍˊʽˁˇˏˌ ˁʰʽ ˉʶˊʽ˒ʶˊʽˁˇˏˌ 
ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˁʰʻˇˊʾʸˇˎ˄ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˇ˅ˎʴˈ˄ˇˎΦ ɳ˄˄ʷʰ ʵˊˇ˃ʶʾˌ ʰ˄ʰ˕ˎ˔ʺˌ όʹ˂ʽˁʾʰˌ нмΣрс ҕ 
нΣмо ʶˍ˗˄Σ ±hнƳŀȄ роΣтф ҕ пΣпн Ƴƭkg- 1 min- 1) ʶˁˍʷ˂ʶˋʰ˄ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺ ʱˋˁʹˋʹ ˋʶ 
ʵʰˉʶʵˇʶˊʴˈ˃ʶˍˊˇΣ ˉˇˎ ʰˉˇˍʶ˂ˇˏˍʰ˄ ʰˉˈ п ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˍ˖˄ п ˂ʶˉˍ˗˄ ˃ʶ ˍʰ˔ˏˍʹˍʰ ˋˍˇ фл҈ ˍʹˌ 
˃ʷʴʽˋˍʹ ʰʶˊˈʲʽʰˌ ˍʰ˔ˏˍʹˍʰˌ όɾɮʆύΣ ˃ʶ ʶ˄ʶˊʴʹˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ н ʺ п ˂ʶˉˍ˗˄ ˋˍˇ ор҈ ˍʹˌ ɾɮʆΦ 
ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʱˋˁʹˋʹˌ ˃ʶˍˊʺʻʹˁʰ˄ ʹ ˉˊˈˋ˂ʹ˕ʹ ˇ˅ˎʴˈ˄ˇˎΣ ʹ ˁʰˊʵʽʰˁʺ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ ˇ ˈʴˁˇˌ 
ˉʰ˂˃̌ ˏ ˁʰʽ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ʹ ˁʰˊʵʽʰˁʺ ˉʰˊˇ˔ʺ ˁʰʽ ʹ a-vO2diff ̡ ʱˋʹ ˍʹˌ ʶ˅ʾˋ˖ˋʹˌ ˍˇˎ CƛŎƪΦ ɳˉʽˉ˂ʷˇ˄Σ 
˃ʶˍˊʺʻʹˁʰ˄ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ ʴʰ˂ʰˁˍʽˁˇˏ ˋˍˇ ʰʾ˃ʰ ˁʰʽ ʹ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ ʰ˄ˍʾ˂ʹ˕ʹ ˍʹˌ ˁˈˉ˖ˋʹˌΦ I 
ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ ʴʰ˂ʰˁˍʽˁˇˏ ˋˍˇ ʰʾ˃ʰ ʺˍʰ˄ ˉʰˊˈ˃ˇʽʰ όǇҔлΣлрύ ˋˍʰ ʵˏˇ ˉˊˇʴˊʱ˃˃ʰˍʰ ʶ˄˗ ʹ 
ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ ʰ˄ˍʾ˂ʹ˕ʹ ˍʹˌ ˁˈˉ˖ˋʹˌ όǇғлΣлрύ ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊʹ ˃ʶ ˍˇ ʵʽʱ˂ʶʽ˃˃ʰ ˍ˖˄ н ƳƛƴΦ ʁ ˔ˊˈ˄ˇˌ 
ʱˋˁʹˋʹˌ ˃ʶ ˈʴˁˇ ˉʰ˂˃ˇˏ ˎ˕ʹ˂ˈˍʶˊˇ ʰˉˈ ˍˇ ул όǇҐлΣллмύ ˁʰʽ фл҈ όǇҐлΣлоύ ˍˇˎ ˃ʷʴʽˋˍˇˎ ʺˍʰ˄ 
˃ʽˁˊˈˍʶˊˇˌ ˃ʶ ˔ˊˈ˄ˇ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ н ƳƛƴΦ ɳˉʾˋʹˌΣ ˇ ˔ˊˈ˄ˇˌ ʱˋˁʹˋʹˌ ˃ʶ ˁʰˊʵʽʰˁʺ ˋˎ˔˄ˈˍʹˍʰ όǇҐлΣлоύ 
ˁʰʽ ŀ-vO2ŘƛŦŦ όǇҐлΣлсύ ˎ˕ʹ˂ˈˍʶˊʶˌ ʰˉˈ ˍˇ фл҈ ˍˇˎ ˃ʷʴʽˋˍˇˎ ʺˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊˇˌ ˃ʶ н Ƴƛƴ ʵʽʱ˂ʶʽ˃˃ʰΦ 
ʁ ˔ˊˈ˄ˇˌ ʱˋˁʹˋʹˌ ˃ʶ ˁʰˍʰ˄ʱ˂˖ˋʹ ˇ˅ˎʴˈ˄ˇˎ ˁʰʽ ˁʰˊʵʽʰˁʺ ˉʰˊˇ˔ʺ ˎ˕ʹ˂ˈˍʶˊʶˌ ʰˉˈ ˍˇ ул ˁʰʽ фл҈ 
ˍˇˎ ˃ʷʴʽˋˍˇˎ ʵʶ˄ ʵʽʷ˒ʶˊʰ˄ ˃ʶ ˍˇˎˌ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˔ˊˈ˄ˇˎˌ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ʰ˄ ˁʰʽ ʹ ˍʱˋʹ ʴʽʰ ˍʹ˄ 
ˁʰˊʵʽʰˁʺ ˉʰˊˇ˔ʺ ʺˍʰ˄ ˄ʰ ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ˈˍʶˊʹ όǇҐлΣмоύ ˃ʶ ˍˇ ʵʽʱ˂ʶʽ˃˃ʰ ˍ˖˄ н ƳƛƴΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ 
˃ʶʾ˖ˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶˉʹˊʶʱʸʶʽ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˔ˊˈ˄ˇ ˋʶ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ 
ˁʰˊʵʽʰˁʺˌ ˋˎ˔˄ˈˍʹˍʰˌΣ ˈʴˁˇˎ ˉʰ˂˃ˇˏ ˁʰʽ ŀ-vO2ŘƛŦŦΦ ɶ ʰˎ˅ʹ˃ʷ˄ʹ ŀ-vO2ŘƛŦŦ ˁʰʽ ʹ ˍʱˋʹ ʴʽʰ ˃ʽˁˊˈˍʶˊʹ 
ˁʰˊʵʽʰˁʺ ˉʰˊˇ˔ʺ ˃ʶ ˍˇ ˃ʽˁˊˈˍʶˊˇ ˔ˊˈ˄ˇ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˃ˉˇˊʶʾ ˄ʰ ˎˉˇʵʹ˂˗˄ʶʽ ˉ˖ˌ ʹ ˃ʶʾ˖ˋʹ ˍˇˎ 
˔ˊˈ˄ˇˎ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˉʽʻʰ˄ʱ ˄ʰ ʶˉʹˊʶʱʸʶʽ ˉʶˊʽˋˋˈˍʶˊˇ ˍˇˎˌ ˉʶˊʽ˒ʶˊʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ 
ˁʰʻˇˊʾʸˇˎ˄ ˍʹ˄ ˉˊˈˋ˂ʹ˕ʹ ˇ˅ˎʴˈ˄ˇˎ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ˉˊˇˉˈ˄ʹˋʹˌΦ 
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ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵˏˇ ʵʶˁʰʶˍʾʶˌ ˋʹ˃ʶʽ˗ʻʹˁʶ ʰˏ˅ʹˋʹ ˍ˖˄ ʰˋʻʶ˄˗˄ ˉˇˎ ˉʱˋ˔ˇˎ˄ ʰˉˈ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ 
˃ʷˋʹ ˁʰʽ ʰˎˍˈΣ ʵʽˈˍʽ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎ ʶ˄ʺ˂ʽˁˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ʵˊʰˋˍʹˊʽˇˉˇʽʶʾˍʰʽ ˋʶ ˁʱˉˇʽʰ ʵˇˎ˂ʶʽʱ 
ʴˊʰ˒ʶʾˇˎ ʺ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ ˁʱˉˇʽʰ ˃ˇˊ˒ʺ ʶˊʴʰˋʾʰˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˁʰʻʽˋˍʺ ʻʷˋʹΣ 
ˁʱˍʽ ˉˇˎ ʶ˄ʽˋ˔ˏʶʽ ˍˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΣ ˉˈ˄ˇˌ ˉˇˎ ˋˍʰʵʽʰˁʱ ʶˉʹˊʶʱʸʶʽ ˁʰʽ ʱ˂˂ʰ ˃ʷˊʹ ˍˇˎ ˋ˗˃ʰˍˇˌΦ 
ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˍʹˌ ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎ ˋˍʹ˄ 
ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˁʽ˄ʺˍˊ˖˄ ˁʰʽ ˍ˖˄ ˉˊˇʻʷˋʶ˖˄ ˋʶ ʱˍˇ˃ʰ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹ ˁʰʽ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ 
ˁʰʻʽˋˍʽˁʺ ʸ˖ʺΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ млл ʶ˄ʺ˂ʽˁʶˌ ˃ʶ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ ˃ʷˋʹΣ ˉˇˎ ʵʶ˄ 
ʶʾ˔ʰ˄ ˅ʰ˄ʱ-ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ʱˋˁʹˋʹ ˃ʶ ˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʶʾ˔ʰ˄ ˔ˊˈ˄ʽˇ ˉˈ˄ˇ ˋˍʹ 
˃ʷˋʹ ˇ ˇˉˇʾˇˌ ʵʶ˄ ˇ˒ʶʽ˂ˈˍʰ˄ ˋʶ ˋˁˇ˂ʾ˖ˋʹΣ ʵʽʰˊʻˊ˖ˍʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹΣ ˎˉʶˊˉˊˇˉˈ˄ʹˋʹ ʺ 
ˉˊˈˋ˒ʰˍˇ ˃ˎˇˋˁʶ˂ʶˍʽˁˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˁ ʰʽ ˔˖ˊʾˋˍʹˁʰ˄ ʽˋʱˊʽʻ˃ʰ ˋʶ ʵˏˇ ˇ˃ʱʵʶˌΣ ˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ 
όɿҐрлύ ˁʰʽ ˋˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ όɿҐрлύΦ ɼʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ му 
ˋˎ˄ʶʵˊʾʶˌ ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ tƛƭŀǘŜǎ 9ǉǳƛǇƳŜƴǘ όwŜŦƻǊƳŜǊΣ /ŀŘƛƭƭŀŎύΣ ˃ʶ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʰˋˁʺˋʶ˖˄ 
ˉˇˎ ˋˍˈ˔ʶˎʰ˄ ˋˍʹ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌ ˁʰʽ ˍʹ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ˃ˎ˗˄ ˍˇˎ ˁˇˊ˃ˇˏΦ ɶ 
ʵʽʱˊˁʶʽʰ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʺˍʰ˄ рл ˂ʶˉˍʱΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˁʰʽ ˍʹ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˁʰʽ ˍʹ˄ 
ʰˉˇʻʶˊʰˉʶʾʰ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽ ʹ ˋˎ˔˄ˈˍʹˍʰ ˍʹˌΣ ˍˊʶʾˌ ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΣ ˃ʶ ˍʹ˄ ˋˎ˄ˇ˂ʽˁʺ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˄ʰ ʶʾ˄ʰʽ ʷ˅ʽ ʶʲʵˇ˃ʱʵʶˌΦ ɱʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ˋˍʱˋʶ˖˄ ˁʰʽ ˉˊˇʻʷˋʶ˖˄ 
ˍ˖˄ ʰˍˈ˃˖˄ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ɸʶ˖ˊʾʰ ˍʹˌ 
ζʅ˔ʶʵʽʰˋ˃ʷ˄ʹˌ ʅˎ˃ˉʶˊʽ˒ˇˊʱˌηΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉʽʻʰ˄ˇ˂ˇʴʶʾˍʰʽ ˈˍʽ ʻʰ ˎˉʱˊ˅ʶʽ 
ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ tƛƭŀǘŜǎ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˋˍʰ 
ˁʾ˄ʹˍˊʰ ˁʰʽ ˋˍʽˌ ˋˍʱˋʶʽˌ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˇ˃ʱʵʰˌΣ ˁʰʽ ʶˉʾˋʹˌΣ ʹ ˇ˃ʱʵʰ ˉʰˊʷ˃ʲʰˋʹˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ 
ʶ˃˒ʰ˄ʾˋʶʽ ʻʶˍʽˁˈˍʶˊʶˌ ˋˍʱˋʶʽˌ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˉˊˇʻʷˋʶʽˌ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ 
ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽΣ ʹ 
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ɾʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ ʹ ˋ˖˃ʰˍʽˁʺ ʱˋˁʹˋʹ ʶˉʹˊʶʱʸʶʽ ˍʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˍʹˌ ˁʰˊʵʽʰˁʺˌ ˋˎ˔˄ˈˍʹˍʰˌ 
όɾɼʅύΣ ˖ˋˍˈˋˇ ˂ʾʴʶˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʷˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ ʰ˄ʰ˂ˏˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˃ʶ 
ʰ˄ˍʽˋˍʱˋʶʽˌ ˋˍʹ ɾɼʅ ˋʶ ˎʴʽʺ ʱˍˇ˃ʰΦ ʅˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˈʴˁˇˎ 
ˉˊˇˉˈ˄ʹˋʹˌΣ ˃ʶˍʰʲʱ˂˂ˇ˄ˍʰˌ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˋʶˍ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ʰˉˈ о ˋʶ сΣ ˃ʾʰˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ 
˃ˇ˄ʱʵʰˌ ʰˋˁʺˋʶ˖˄ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ʴʽʰ ˃ʷʴʽˋˍʹ ʵˏ˄ʰ˃ʹ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ˋʶ ʵʶʾˁˍʶˌ ˍʹˌ ɾɼʅ ˁʰʽ ˋˍʹ˄ 
ʰˉˈʵˇˋʹ ˍ˖˄ ʰˍˈ˃˖˄ ол ˂ʶˉˍʱΣ м ˗ˊʰΣ с ˗ˊʶˌ ˁʰʽ нп ˗ˊʶˌ ˃ʶˍʱ ˍʹ˄ ˉˊˇˉˇ˄ʹˍʽˁʺ ˃ˇ˄ʱʵʰΦ ʆˇ ʵʶʾʴ˃ʰ 
ʰˉˇˍʷ˂ʶˋʰ˄ мм ˎʴʽʶʾˌ ʱ˄ʵˊʶˌ όʹ˂ʽˁʾʰˌ ооΣтоҕсΣсл ʶˍ˗˄Σ ˋ˖˃ʰˍʽˁʺˌ ˃ʱʸʰˌ упΣттҕфΣмл ƪƎ ˁʰʽ ˏ˕ˇˎˌ 
мтфΣспҕпΣсо ŎƳύ ˇʽ ˇˉˇʾʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ˍˊʶʽˌ ˉʶʽˊʰ˃ʰˍʽˁʷˌ ˋˎ˄ʶʵˊʾʶˌΥ ʰύ ʶ˂ʷʴ˔ˇˎΣ ʲύ ̄ ˊˇˉˈ˄ʹˋʹˌ 
˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ʶˁˍʶ˂˗˄ˍʰˌ о ˋʶˍ ˋʶ ˁʱʻʶ ʱˋˁʹˋʹ ˁʰʽ ʴύ ˉˊˇˉˈ˄ʹˋʹˌ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ʶˁˍʶ˂˗˄ˍʰˌ с ˋʶˍ 
ˋʶ ˁʱʻʶ ʱˋˁʹˋʹΦ ɼʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ˉˊˇˉˇ˄ʺˋʶ˖˄ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ о ʺ с ˋʶˍ ˍ˖˄ п ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ 
ˋˍˇ фл҈ ˍʹˌ мɾɳ ˋˍʽˌ ʰˋˁʺˋʶʽˌ ˁʱʻʽˋ˃ʰ ˁʰʽ ˉʽʷˋʶʽˌ ˉˇʵʽ˗˄Σ ˃ʶ ʵʽʱ˂ʶʽ˃˃ʰ п ˂ʶˉˍ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋʶˍ 
ˁʰʽ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ о ʺ с ˋʶˍ ˍ˖˄ у ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˋˍˇ тл҈ ˍʹˌ мɾɳ ˋˍʽˌ ʶˁˍʱˋʶʽˌ ˁ˄ʺ˃ʹˌ ˁʰʽ 
ˁʱ˃˕ʶʽˌ ˁ˄ʺ˃ʹˌ ˃ʶ ʵʽʱ˂ʶʽ˃˃ʰ о ˂ʶˉˍ˗˄Φ ʃˊʽ˄ ˍʹ˄ ˁʱʻʶ ˉˊˇˉˈ˄ʹˋʹΣ ол ˂ʶˉˍʱΣ м ˗ˊʰΣ с ˗ˊʶˌ ˁʰʽ нп 
˗ˊʶˌ ˃ʶˍʱ ʷʴʽ˄ʰ˄ ˃ʶˍˊʺˋʶʽˌ ʵʶʽˁˍ˗˄ ˍʹˌ ɾɼʅ ό{5bbΣ wa{{5Σ {5мΣ {5нΣ {5нκ{5мΣ р ˂ʶˉˍʱ ˋʶ ˁʰʻʽˋˍʺ 
ʻʷˋʹύ ˁʰʽ ˍʹˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ όˁʰˍʰˁˈˊˎ˒ˇ ʱ˂˃ʰ ˃ʶ ˍʰ˂ʱ˄ˍ˖ˋʹ ˁʰʽ ʱ˂˃ʰ ˃ʶˍʱ ʰˉˈ ˉˍ˗ˋʹ 
ʰˉˈ ˏ˕ˇˌ пл ʶˁʰˍˇˋˍ˗˄ύΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ʵʶ˄ ˎˉʺˊ˅ʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ όǇҔлΣлрύ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˈʴˁˇˌ ˉˊˇˉˈ˄ʹˋʹˌ όʶ˂ʷʴ˔ˇˎΣ о ˁʰʽ с ˋʶˍύ ˁʰʽ ˔ˊˇ˄ʽˁʺ 
ˋˍʽʴ˃ʺ ˃ʷˍˊʹˋʹˌ ˋˍˇˎˌ ʵʶʾˁˍʶˌ ˍʹˌ ɾɼʅ ˁʰʽ ˋˍʹ ˒ˎˋʽˁʺ ʰˉˈʵˇˋʹ ʶˁˍˈˌ ʰˉˈ ˍˇ ʵʶʾˁˍʹ {5нκ{5м ˇ 
ˇˉˇʾˇˌ ʺˍʰ˄ ˔ʰ˃ʹ˂ˈˍʶˊˇˌ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹ ˃ʶ ˍʰ с ˋʶˍ ˋˍʽˌ с ˗ˊʶˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ о ˋʶˍ ˁʰʽ ˋˍʽˌ нп ˗ˊʶˌ 
ʷ˄ʰ˄ˍʽ ˍ˖˄ о ˋʶˍ ˁʰʽ ˍʹˌ ʶ˂ʷʴ˔ˇˎΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽΣ 
ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ˄ ˈʴˁˇ ˍʹˌ ˉˊˇˉˇ˄ʹˍʽˁʺˌ ˃ˇ˄ʱʵʰˌ ʰˋˁʺˋʶ˖˄ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ʴʽʰ ˃ʷʴʽˋˍʹ ʵˏ˄ʰ˃ʹ 
ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ ʵʶ˄ ʶˉʹˊʶʱʸʶˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ʹ ɾɼʅ ˁʰʽ ʹ ˒ˎˋʽˁʺ ʰˉˈʵˇˋʹ ˍ˖˄ ʰˍˈ˃˖˄ ʴʽʰ ˍʽˌ 
ʶˉˈ˃ʶ˄ʶˌ нп ˗ˊʶˌΦ  
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ʁʀɳɹɳʅ ɳʃɹɲʄɮʅɳɹʅ ɲɹɮʊʁʄɳʆɹɼʍɿ ʅʇɿɸɶɼʍɿ ɮʅɼɶʅɶʅ ʅʆʁɿ ɱɽʇɼɮɹɾɹɼʁ ɳɽɳɱʋʁ ʅɳ ɮʆʁɾɮ 
ɾɳ ʅɮɼʋɮʄʍɲɶ ɲɹɮɰɶʆɶ ʆʇʃʁʇ н 
 

ACUTE EFFECTS OF DIFFERENT EXERCISE CONDITIONS ON GLYCAEMIC CONTROL IN INDIVIDUALS 
WITH TYPE 2 DIABETES MELLITUS 
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ʅΦ 1 
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The purpose of the present pilot study was to determine the acute effect of different exercise protocols 
on the regulation of increased levels of glucose and cardiovascular function in individuals with type 2 
Diabetes Mellitus (T2DM). A total of 9 individuals (n=9, 8 males and 1 woman) with T2DM (age: 
ртΦпҕмлΦнȅŜŀǊǎΣ ǿŜƛƎƘǘΥ мллΦфҕнпΦтƪƎΣ ƘŜƛƎƘǘΥ мтпΦфҕтΦуŎƳΣ .aLΥ онΦсҕсΦфƪƎκƳнύ ǇŀǊǘƛŎƛǇŀǘŜŘ 
voluntarily in the study. Measurements were obtained in one session for each condition ([Moderate-
Intensity Continuous Training (MICT), Interval Training (IT), Resistance Training (RT)]). The total 
duration of each session was 30min. In a randomized cross-over design, on separate visits, was 
performed MICT with 2x15min (15min cycling/15min walking at 50-60% HRR). The IT was included with 
10x1min cycling (active rest: 9x1min between bouts at 80-90% of PPO). The RT consisted of machine 
exercises (leg press, rowing, chest press, shoulder press, biceps curls/3 sets x 12 reps x 5 exercises for 
the major muscle groups, at 60-70% of 1RM). Measurements of capillary blood glucose were taken 
before and immediately after the experimental conditions, as well as the cardiovascular variables (BP, 
HR). Regarding the evolution of the values in the training, it appears that the average value of blood 
glucose at the end of each training session (immediately after) showed a decrease compared to the 
average value before it. The percentage change of blood glucose was -10.7% in MICT, -16.4% in RT and 
19.8% in IT. Also, the percentage variation in HR before and after each session was 35% (MICT), 27.5% 
(IT) and 24.2% (RT) respectively. A marked hypotensive effect occurred in systolic blood pressure levels 
in the different protocols (MICT was 3.5%, in RT -10.6% and in IT 2%) as well as in the diastolic blood 
pressure levels (MICT: 3.9%, RT: -уΦп҈ ŀƴŘ L¢Υ ол҈ύΦ IwΩǎ ƛƴŎǊŜŀǎŜŘ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ 
in 35.1% (MICT), 24.2% (RT) and 30% (IT). In conclusion, this randomized controlled study shows that 
RT, IT and MICT induce cellular pathways in glycaemic control and cardiovascular function regulation 
in T2DM. Although the observational nature of the present pilot study precludes drawing causal 
conclusions, these preliminary results suggest the contribution of training to improving glycaemic 
control and cardiovascular function in individuals with T2DM. 
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CORRELATION BETWEEN PHASE ANGLE AND HAND GRIP STRENGTH IN INDIVIDUALS AT A YOUNG 
AGE  
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ˉˊˇʴ˄˖ˋˍʽˁˈˌ ʵʶʾˁˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˃ˎʿˁʺˌ ˉˇʽˈˍʹˍʰˌ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰˌ ˋʶ ˎʴʽʶʾˌ ˉ˂ʹʻˎˋ˃ˇˏˌ 
ʰˉˇˍʶ˂ʶʾ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˋˏʴ˔ˊˇ˄ʹˌ ʷˊʶˎ˄ʰˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʹ ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ ʴ˖˄ʾʰˌ 
˒ʱˋʹˌ ˃ʶ ˍʹ ʵˏ˄ʰ˃ʹ ˔ʶʽˊˈˌ ˋʶ ˎʴʽʶʾˌ ʶ˄ʺ˂ʽˁʶˌ ˄ʶʰˊʺˌ ʹ˂ʽˁʾʰˌΦ ʅˍʹ˄ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ сс ˒ˇʽˍʹˍʷˌ 
όʹ˂ʽˁʾʰˌΥ мфΣмфҕмΣпу ȅǊǎΣ ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌΥ тоΣмнҕсΣун ƪƎΣ ˏ˕ˇˎˌΥ мΣтсҕлΣлс ƳΣ ҈ ˋ˖˃ʰˍʽˁˇˏ 
˂ʾˉˇˎˌΥ мрΣсмҕрΣнуύ ˁʰʽ рм ˒ˇʽˍʺˍˊʽʶˌ όʹ˂ʽˁʾʰˌΥ мфΣфпҕмΣрр ȅǊǎΣ ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌΥ рфΣусҕмлΣлн ƪƎΣ 
ˏ˕ˇˎˌΥ мΣспҕ лΣлс ƳΣ ҈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌΥ нпΣтфҕрΣнтύ ˍʹˌ ʆΦɳΦʊΦɮΦɮΦ ˍˇˎ ɲʃɸΦ ɶ ˃ʷʴʽˋˍʹ ʽˋˇ˃ʶˍˊʽˁʺ 
ʵˏ˄ʰ˃ʹ ˔ʶʽˊˈˌ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˋʶ ʰˉˈ˂ˎˍʶˌ ˍʽ˃ʷˌ όƪƎύ ˃ʶ ˍˇ ˕ʹ˒ʽʰˁˈ ˔ʶʽˊˇʵˎ˄ʰ˃ˈ˃ʶˍˊˇ YŦƻǊŎŜ ōȅ 
YƛƴǾŜƴǘ ʶ˄˗ ˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ tƘ! ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˇ˄ ˂ʽˉˇ˃ʶˍˊʹˍʺ ʲʽˇʹ˂ʶˁˍˊʽˁʺˌ 
ʶ˃ˉʷʵʹˋʹˌ ˉˇ˂˂ʰˉ˂ʺˌ ˋˎ˔˄ˈˍʹˍʰˌ ¢ŀƴƛǘŀ a/-780MA-b όLLLύΦ ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʰ˄ʱ˂ˎˋʹ ˋˎˋ˔ʶˍʾˋʶ˖˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ˋˎˋ˔ʷˍʽˋʹˌ Ǌ ˍˇˎ 
tŜŀǊǎƻƴΦ ʅˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ tƘ! ˃ʶ ˍʹ ʵˏ˄ʰ˃ʹ ˍˇˎ ʵʶ˅ʽˇˏ 
όǊҐ лΣрруΣ ǇғлΣллмύ ˁʰʽ ˍˇˎ ʰˊʽˋˍʶˊˇˏ όǊҐ лΣрпоΣ ǇғлΣллмύ ʱ˄˖ ʱˁˊˇˎ ʶ˄˗ ʰ˄ˍʾˋˍˇʽ˔ʰ ˋʹ˃ʶʽ˗ʻʹˁʶ 
˔ʰ˃ʹ˂ʺ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ όǊҐ лΣмрм ǇҔлΣлр ˁʰʽ ǊҐ лΣмррΣ ǇҔлΣлрύ ˁʰʽ ˍʽˌ ˒ˇʽˍʺˍˊʽʶˌ όǊҐ 
лΣнрр ǇҔлΣлр ˁʰʽ ǊҐ лΣооо ǇғлΣлрύΦ ʅˍʽˌ ˍ˃ʹ˃ʰˍʽˁʷˌ ˃ʶˍˊʺˋʶʽˌ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ 
˃ʶˍʰ˅ˏ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ˍˇˎ ʵʶ˅ʽˇˏ ʱ˄˖ ʱˁˊˇˎ ˃ʶ ˍʹ ʴ˖˄ʾʰ ˒ʱˋʹˌ ˍˇˎ ʵʶ˅ʽˇˏ ˔ʶˊʽˇˏ όǊҐ лΣпсрΣ ǇғлΣллмύΣ 
ˍˇˎ ʰˊʽˋˍʶˊˇˏ ˔ʶˊʽˇˏ όǊҐ лΣпоуΣ ǇғлΣллмύ ˁʰʽ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ όǊҐ лΣрооΣ ǇғлΣллмύ ˁʰʽ ʰ˄ˍʾˋˍˇʽ˔ʰ ˍʹˌ 
ʵˏ˄ʰ˃ʹˌ ˍˇˎ ʰˊʽˋˍʶˊˇˏ ʱ˄˖ ʱˁˊˇˎ ˃ʶ ˍʹ ʴ˖˄ʾʰ ˒ʱˋʹˌ ˍˇˎ ʵʶ˅ʽˇˏ ˔ʶˊʽˇˏ όǊҐ лΣптоΣ ǇғлΣллмύΣ ˍˇˎ 
ʰˊʽˋˍʶˊˇˏ ˔ʶˊʽˇˏ όǊҐ лΣпплΣ ǇғлΣллмύ ˁʰʽ ˍ˖˄ ˁʱˍ˖ ʱˁˊ˖˄ όǊҐ лΣртпΣ ǇғлΣллмύΦ ʊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ʴ˖˄ʾʰ 
˒ʱˋʹˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʷˍˊʽʰ ˃ʶ ˍʹ ʵˏ˄ʰ˃ʹ ˎʴʽ˗˄ ˄ʶʰˊ˗˄ ʰˍˈ˃˖˄ ˃ʶ ˉʽʻʰ˄ˈ ˉˊˇˋʵʽˇˊʽˋˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ 
ˍʹ˄ ʱ˂ʽˉʹ ˃ʱʸʰ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˇʽ ˋˎˋ˔ʶˍʾˋʶʽˌ ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ʷˌ ˈˍʰ˄ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˅ʶ˔˖ˊʽˋˍʱ ˋˍʰ 
ʵˏˇ ˒ˏ˂ʰ ˁʰʽ ˇʽ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ʱ˂ʽˉʹ ˃ʱʸʰ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʶˌΦ ɼˊʾ˄ʶˍʰʽ ʰ˄ʰʴˁʰʾʰ ʹ ˉʶˊʰʽˍʷˊ˖ 
ʵʽʶˊʶˏ˄ʹˋʹ ʰˎˍʺˌ ˍʹˌ ˋ˔ʷˋʹˌ ˁʰʽ ˍʹˌ ˋˏ˄ʵʶˋʹˌ ˍʹˌ ʴ˖˄ʾʰˌ ˒ʱˋʹˌ ˃ʶ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ˁʰˍʱˋˍʰˋʹ ˍˇˎ 
˃ˎʿˁˇˏ ʽˋˍˇˏΦ  
 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ PhA, ɲˏ ˄ʰ˃ʹΣ ɾˎʿˁʺ ˃ʱʸʰΣ ɲʁ ʾˁˍʹˌ ˎʴʶʾʰˌ  
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ɶ ʴ˖˄ʾʰ ˒ʱˋʹˌ όtƘ!ύ ʻʶ˖ˊʶʾˍʰʽ ʵʶʾˁˍʹˌ ˁˎˍˍʰˊʽˁʺˌ ˎʴʶʾʰˌΣ ˁʰʻ˗ˌ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ˍʹ˄ ʰˁʶˊʰʽˈˍʹˍʰ ˍʹˌ 
ˁˎˍˍʰˊʽˁʺˌ ˃ʶ˃ʲˊʱ˄ʹˌ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ˁˎˍˍʱˊ˖˄ ɴ˔ʶʽ ʵʽʰˉʽˋˍ˖ʻʶʾ ˈˍʽ ʹ ʹ˂ʽˁʾʰ ˁʰʽ ˍˇ ˒ˏ˂ˇ 
ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ tƘɮ ʶ˄˗ ˇ ʶ˄ˍˇˉʽˋ˃ˈˌ ˁʰʽ ʹ ˁʰˍʰ˄ˈʹˋʹ ʱ˂˂˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ʶˉʾʵˊʰˋʹˌ ʰˉˇˍʶ˂ʶʾ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʷˊʶˎ˄ʰˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ ˋ˔ʷˋʹ ˍʹˌ tƘ! ˃ʶ ˍʹ 
ˋˏˋˍʰˋʹ ˋ˗˃ʰˍˇˌ ˃ʷˋ˖ ˍʹˌ ˃ʶʻˈʵˇˎ ˍʹˌ ʲʽˇʹ˂ʶˁˍˊʽˁʺˌ ʶ˃ˉʷʵʹˋʹˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ мсл 
˒ˇʽˍʺˍˊʽʶˌ όʹ˂ʽˁʾʰˌΥ мфΣулҕмΣтмȅǊǎΣ ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌΥ рфΣомҕуΣсƪƎΣ ˏ˕ˇˎˌΥ мΣспҕрΣфƳΣ ҈ 
ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌΥ нрΣпнҕпΣфу҈ύ ˁʰʽ тл ˒ˇʽˍʹˍʷˌ όʹ˂ʽˁʾʰˌΥ мфΣрпҕнΣомȅǊǎΣ ˋ˖˃ʰˍʽˁˇˏ 
ʲʱˊˇˎˌΥтоΣсрҕтΣмтƪƎΣ ˏ˕ˇˎˌΥ мΣттҕрΣуƳΣ ҈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌΥ мрΣнуҕнΣом҈ύ ˍʹˌ ʅΦɳΦʊΦɮΦɮΦ ˍˇˎ 
ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸˊʱˁʹˌΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˍʹˌ ˋˏˋˍʰˋʹˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ˉˊˇˋʵʽˇˊʾˋˍʹˁʰ˄ 
˃ʶ ˍˇ˄ ʰ˄ʰ˂ˎˍʺ ʲʽˇʹ˂ʶˁˍˊʽˁʺˌ ʶ˃ˉʷʵʹˋʹˌ ˍˊʽ˗˄ ˋˎ˔˄ˇˍʺˍ˖˄ όрƪIȊΣ рлƪIȊΣ нрлƪIȊύ ¢ŀƴƛǘŀ a/-
780MA-bόLLLύΦ ɶ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ǘ-ǘŜǎǘ ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ 
ʵʶʾʴ˃ʰˍʰ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ˋˎˋ˔ʶˍʾˋʶ˖˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ˋˎˋ˔ʷˍʽˋʹˌ Ǌ ˍˇˎ tŜŀǊǎƻƴΦ ʁʽ 
˒ˇʽˍʹˍʷˌ ʶ˃˒ʱ˄ʽˋʰ˄ ˎ˕ʹ˂ˈˍʶˊʶˌ όǇғлΣлмύ ˍʽ˃ʷˌ tƘɮ όсΣутҕлΣспϲύ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʽˌ ˒ˇʽˍʺˍˊʽʶˌ 
(5,75ҕлΣпуϲύΦ ɳˉʾˋʹˌΣ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʹ ʴ˖˄ʾʰ ˒ʱˋʹˌ ʶʾ˔ʶ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ 
ˍʹˌ ˃ˎʿˁʺˌ ˃ʱʸʰˌ όǊҐлΣрпуΣ ǇғлΣллмύΣ ˍʹˌ ʱ˂ʽˉʹˌ ˃ʱʸʰˌ όǊҐлΣрпсΣ ǇғлΣллмύΣ ˍʹˌ ˇˋˍʽˁʺˌ ˃ʱʸʰˌ όǊҐлΣрлнΣ 
ǇғлΣллмύΣ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ˎʴˊ˗˄ ˍˇˎ ˋ˗˃ʰˍˇˌ ό¢.²ύ όǊҐлΣсмуΣ ǇғлΣллмύΣ ˍˇˎ ʶ˄ʵˇˁˎˍˍʱˊʽˇˎ ˎʴˊˇˏ 
όL/²ύ όǊҐлΣунΣ ǇғлΣллмύ ʶ˄˗ ˋʹ˃ʶʽ˗ʻʹˁʶ ʰˊ˄ʹˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ tƘɮ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ˂ʾˉˇˎˌ όǊҐ-0,546, 
ǇғлΣллмύ ˁʰʽ ˍˇ ˂ˈʴˇ 9/²κ¢.² όǊҐ-лΣтомΣ ǇғлΣллмύΦ ʅˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ ˁʰˍʰ˄ʷ˃ˇ˄ˍʰˌ ˍˇ ʵʶʾʴ˃ʰ ʰ˄ʱ 
˒ˏ˂ˇΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʹ ʴ˖˄ʾʰ ˒ʱˋʹˌ ʶʾ˔ʶ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ˍˇˎ ʶ˄ʵˇˁˎˍˍʱˊʽˇˎ 
ˎʴˊˇˏ όL/²ύ όǊҐлΣсууΣ ǇғлΣллмύΣ ˍʹˌ ˃ˎʿˁʺˌ ˃ʱʸʰˌ όǊҐлΣнтсΣ ǇғлΣлрύ ˁʰʽ ʰˊ˄ʹˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍˇ 
ˉˇˋˇˋˍˈ ˂ʾˉˇˎˌ όǊҐ-лΣнтрΣ ǇғлΣлрύ ʶ˄˗ ʰ˄ˍʾˋˍˇʽ˔ʰ ˋˍʽˌ ˒ˇʽˍʺˍˊʽʶˌ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˔ʰ˃ʹ˂ʷˌ ˃ʹ 
ˋʹ˃ʰ˄ˍʽˁʷˌ ˋˍʰˍʽˋˍʽˁʱ ˋˎˋ˔ʶˍʾˋʶʽˌΦ ʅˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ tƘ! ˃ˉˇˊʶʾ ˄ʰ ˋˎˋ˔ʶˍʾʸʶˍʰʽ ʻʶˍʽˁʱ ˃ʶ 
ˉʰˊʰ˃ʷˍˊˇˎˌ ˍʹˌ ˋˏˋˍʰˋʹˌ ˋ˗˃ʰˍˇˌ ˈˉ˖ˌ ˍʹ ˃ˎʿˁʺ ˃ʱʸʰ ʶ˄˗ ʰˊ˄ʹˍʽˁʱ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ˂ʾˉˇˎˌ ˁʰʽ 
ˍʹ˄ ʰ˄ʰ˂ˇʴʾʰ 9/²κ¢.²Φ ɳˉʾˋʹˌΣ ʹ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˍʹˌ ʴ˖˄ʾʰˌ ˒ʱˋʹˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˒ˏ˂ˇ ˃ˉˇˊʶʾ ˄ ʰ 
ʶ˅ʹʴʹʻʶʾ ˃ʷˋ˖ ˍʹˌ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ˋˏˋˍʰˋʹˌ ˍˇˎ ˋ˗˃ʰˍˇˌΦ ʆʰ ˉʰˊʰˉʱ˄˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˎ˄ʱʵˇˎ˄ ˃ʶ 
ˍʹ˄ ʶˉʽˁˊʰˍˇˏˋʰ ʰ˄ˍʾ˂ʹ˕ʹ ˈˍʽ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ tƘɮ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋʶ ˃ˎ˗ʵʹ ʱˍˇ˃ʰΣ ˋˍʰ ˇˉˇʾʰ ˍˇ 
ˉˇˋˇˋˍˈ ˍʹˌ ʶ˄ʵˇˁˎˍˍʱˊʽʰˌ ʶ˄ˎʵʱˍ˖ˋʹˌ ό҈L/²ύ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊˇΦ ɶ ˔ˊʺˋʹ ˍʹˌ ʴ˖˄ʾʰˌ ˒ʱˋʹˌ ˖ˌ 
ˉˊˇʴ˄˖ˋˍʽˁˈˌ ʵʶʾˁˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ˎʴʶʾʰˌ ˔ˊʺʸʶʽ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰˌΦ 
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ʁ ʲʰˋʽˁˈˌ ˃ʶˍʰʲˇ˂ʽˁˈˌ ˊˎʻ˃ˈˌ ʰˉˇˍʶ˂ʶʾ ˍˇ ˉˇˋˈ ʶ˄ʷˊʴʶʽʰˌ ˉˇˎ ʰˉʰʽˍʶʾ ˇ ʰ˄ʻˊ˗ˉʽ˄ˇˌ ˇˊʴʰ˄ʽˋ˃ˈˌ 
˗ˋˍʶ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ ˋʶ ˁʰˍʱˋˍʰˋʹ ʹˊʶ˃ʾʰˌ ˁʰʽ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ 
ˋˏˋˍʰˋʹ ˋ˗˃ʰˍˇˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ ˋ˔ʷˋʹ ˍˇˎ ʲʰˋʽˁˇˏ 
˃ʶˍʰʲˇ˂ʽˁˇˏ ˊˎʻ˃ˇˏ ό.awύ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ˂ʾˉˇˎˌ ˁʰʽ ˍʹ˄ ʱ˂ʽˉʹ ˃ʱʸʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʹ ˋˍʰ ʶˉʽ˃ʷˊˇˎˌ 
ˉˇˋˇˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˍʹˌ ˋʶ ʱˍˇ˃ʰ ˄ʶʰˊʺˌ ʹ˂ʽˁʾʰˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ тл ˒ˇʽˍʹˍʷˌ όʹ˂ʽˁʾʰˌΥ 
мфΣрпҕнΣомȅǊǎΣ ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌΥтоΣсрҕтΣмтƪƎΣ ˏ˕ˇˎˌΥ мΣттҕрΣуƳΣ ҈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌΥ 
мрΣнуҕнΣом҈ύ ˁʰʽ мсл ˒ˇʽˍʺˍˊʽʶˌ όʹ˂ʽˁʾʰˌΥ мфΣулҕмΣтмȅǊǎΣ ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌΥ рфΣомҕуΣсƪƎΣ ˏ˕ˇˎˌΥ 
мΣспҕрΣфƳΣ ҈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌΥ нрΣпнҕпΣфу҈ύ ˍʹˌ ʆΦɳΦʊΦɮΦɮΦ ˍˇˎ ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ 
ɸˊʱˁʹˌΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˋˏˋˍʰˋʹˌ ˋ˗˃ʰˍˇˌ ˁʰʽ ˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍˇˎ .aw ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˇ˄ 
ʰ˄ʰ˂ˎˍʺ ʲʽˇʹ˂ʶˁˍˊʽˁʺˌ ʶ˃ˉʷʵʹˋʹˌ ˍˊʽ˗˄ ˋˎ˔˄ˇˍʺˍ˖˄ όрƪIȊΣ рлƪIȊΣ нрлƪIȊύΣ ¢ŀƴƛǘŀ a/-780MA-N(III). 
ʅˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ǘ-ǘŜǎǘ ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʵʶʾʴ˃ʰˍʰ ˁʰʽ ʹ 
ʰ˄ʱ˂ˎˋʹ ˋˎˋ˔ʶˍʾˋʶ˖˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ˋˎˋ˔ʷˍʽˋʹˌ Ǌ ˍˇˎ tŜŀǊǎƻƴΦ ʃʰˊʰˍʹˊʺʻʹˁʶ ʻʶˍʽˁʺ 
ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˍʽ˃˗˄ ˍˇˎ .aw όƪŎŀƭκƪƎύ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ˃ˎʿˁʺˌ ˃ʱʸʰˌ όǊҐлΣфспΣ 
ǇғлΣллмύΣ ˁʰʽ ˍˇ ˉˇˋˇˋˍˈ ʱ˂ʽˉʹˌ ˋ˖˃ʰˍʽˁʺˌ ˃ʱʸʰˌ όǊҐлΣфсрΣ ǇғлΣллмύ ˉˇˎ ʵʽʰ˔˖ˊʾˋˍʹˁʶ ˋʶ ˉˊ˖ˍʶˀ˄ʶˌ 
όǊҐлΣрру ǇғлΣллмύΣ ˇˋˍʽˁʺ ˃ʱʸʰ όǊҐлΣфспΣ ǇғлΣллмύΣ ˋˎ˄ˇ˂ʽˁʱ ˎʴˊʱ ό¢.²ύ όǊҐлΣуулΣ ǇғлΣллмύΣ 
ʶ˄ʵˇˁˎˍˍʱˊʽˇ ˎʴˊˈ όL/²ύ όǊҐлΣупрΣ ǇғлΣллмύ ˁʰʽ ʶ˅˖ˁˎˍˍʱˊʽˇ ˎʴˊˈ ό9/²ύ όǊҐлΣтопΣ ǇғлΣллмύ ʶ˄˗ 
ˎˉʺˊ˅ʶ ʰˊ˄ʹˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˍʽ˃˗˄ ˍˇˎ .aw όƪŎŀƭκƪƎύ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ˂ʽˉ˗ʵˇˎˌ ˃ʱʸʰˌ 
(r=-лΣфсрΣ ǇғлΣллмύ ˁʰʽ ˍˇ ˂ˈʴˇ 9/²κ¢.² όǊҐ-лΣсстΣ ǇғлΣллмύΦ ɳˉˇ˃ʷ˄˖ˌΣ ʵʽʰ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ʰˎ˅ʹ˃ʷ˄ʹ 
ʱ˂ʽˉʹ ˋ˖˃ʰˍʽˁʺ ˃ʱʸʰ ˁʰʽ ˁˎˊʾ˖ˌ ʹ ˃ˎʿˁʺ ˇʵʹʴʶʾ ˋʶ ʰˏ˅ʹˋʹ ˍˇˎ ʲʰˋʽˁˇˏ ˃ʶˍʰʲˇ˂ʽˁˇˏ ˊˎʻ˃ˇˏ ˋʶ 
ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ ˂ʽˉ˗ʵʹ ˃ʱʸʰ ˍˇˎ ˋ˗˃ʰˍˇˌΦ ɶ ˋˏˋˍʰˋʹ ˍˇˎ ˋ˗˃ʰˍˇˌ ʶʾ˄ʰʽ ʱ˃ʶˋʰ ˋˎ˄ˎ˒ʰˋ˃ʷ˄ʹ ˃ʶ ˍʹ 
˃ʶˍʰʲˇ˂ʽˁʺ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁʺ ˁʰˍʱˋˍʰˋʹ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ ˁʰʽ ˋˎ˄ʰˁˈ˂ˇˎʻʰ ˃ʶ ˍʹ˄ ˎʴʶʾʰ ˍˇˎΦ 
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A. Drougkas, M. Viskadouraki, St. Karakyriou, A. Spassis, I. Smilios, H. Douda  
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
Democritus University of Thrace, D.P.E.S.S., Komotini 
 

Email: athadrou2@phyed.duth.gr 

 

ɶ ˉˊˇˇʵʶˎˍʽˁʺ ʰˏ˅ʹˋʹ ˍ˖˄ ˎˉʷˊʲʰˊ˖˄ ˁʰʽ ˉʰ˔ˏˋʰˊˁ˖˄ ʴˎ˄ʰʽˁ˗˄ ˉˇˎ ˉʱˋ˔ˇˎ˄ ʰˉˈ ˇˋˍʶˇˉˈˊ˖ˋʹ 
ˇʵʺʴʹˋʶ ˋˍʹ˄ ʰ˄ʰʻʶ˗ˊʹˋʹ ˍʹˌ ʰ˄ˍʾ˂ʹ˕ʹˌ ˈˍʽ ˍˇ ʰˎ˅ʹ˃ʷ˄ˇ ˋ˖˃ʰˍʽˁˈ ʲʱˊˇˌ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ 
ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ˇˋˍˇˏ ˁʰʽ ˍʹˌ ˇˋˍʽˁʺˌ ˃ʱʸʰˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ 
ˍʹ ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ ˇˋˍʽˁʺˌ ˃ʱʸʰˌ ˃ʶ ˍʹ ˋˏˋˍʰˋʹ ˋ˗˃ʰˍˇˌ ˋʶ ʴˎ˄ʰʾˁʶˌ ˄ʶʰˊʺˌ ʹ˂ʽˁʾʰˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ 
ˋˎ˃˃ʶˍʶʾ˔ʰ˄ мсл ˒ˇʽˍʺˍˊʽʶˌ όʹ˂ʽˁʾʰˌΥ мфΣулҕмΣтмȅǊǎΣ ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌΥ рфΣомҕуΣсмƪƎΣ ˏ˕ˇˎˌΥ 
мΣспҕрΣфƳΣ ҈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌΥ нрΣпнҕпΣфу҈ύ ˍʹˌ ʆΦɳΦʊΦɮΦɮΦ ˍˇˎ ɲʹ˃ˇˁˊʽˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ 
ɸˊʱˁʹˌΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ ˋˏˋˍʰˋʹ ˍˇˎ ˋ˗˃ʰˍˇˌ ˉˊˇˋʵʽˇˊʾˋˍʹˁʰ˄ ˃ʶ ˍˇ˄ ʰ˄ʰ˂ˎˍʺ 
ʲʽˇʹ˂ʶˁˍˊʽˁʺˌ ʶ˃ˉʷʵʹˋʹˌ ˉˇ˂˂ʰˉ˂ʺˌ ˋˎ˔˄ˈˍʹˍʰˌΣ ¢ŀƴƛǘŀ a/-780MA-bόLLLύΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
ˋˎˋ˔ʶˍʾˋʶ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ˋˎˋ˔ʷˍʽˋʹˌ Ǌ ˍˇˎ tŜŀǊǎƻƴΦ 
ʃʰˊʰˍʹˊʺʻʹˁʶ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ˉˇˋˇˋˍˇˏ ˇˋˍʽˁʺˌ ˃ʱʸʰˌ ˃ʶ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˉˇˋˇˋˍˈ ˍʹˌ 
ʱ˂ʽˉʹˌ ˃ʱʸʰˌ όǊҐлΣфумΣ ǇғлΣллмύΣ ˍʹˌ ˃ˎʿˁʺˌ ˃ʱʸʰˌ όǊҐлΣфтфΣ ǇғлΣллмύΣ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ˎʴˊ˗˄ ˍˇˎ 
ˋ˗˃ʰˍˇˌ όǊҐлΣфсфΣ ǇғлΦллмύΣ ˍˇˎ ʶ˅˖ˁˎˍˍʱˊʽˇˎ ˎʴˊˇˏ όǊҐлΣуппΣ ǇғлΣллмύ ˁʰʽ ˍˇˎ ʶ˄ʵˇˁˎˍˍʱˊʽˇˎ 
ˎʴˊˇˏ όǊҐлΣстрΣ ǇғлΣллмύΦ ɮ˄ˍʾʻʶˍʰΣ ˋʹ˃ʶʽ˗ʻʹˁʶ ʰˊ˄ʹˍʽˁʺ ˋ˔ʷˋʹ ˍˇˎ ˉˇˋˇˋˍˇˏ ˇˋˍʽˁʺˌ ˃ʱʸʰˌ ˃ʶ ˍˇ 
ɲʶʾˁˍʹ ɾʱʸʰˌ ʅ˗˃ʰˍˇˌ όǊҐ-лΣтпоΣ ǇғлΣллмύΣ ˍˇ ˋ˖˃ʰˍʽˁˈ ʲʱˊˇˌ όƪƎύ όr=-лΣтлнΣ ǇғлΣллмύ ˁʰʽ ˍˇ 
ˉˇˋˇˋˍˈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌ όǊҐ-лΣфумΣ ǇғлΣллмύΦ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶ˄ʽˋ˔ˏʶˍʰʽ ʹ 
ʰ˄ˍʾ˂ʹ˕ʹ ˈˍʽ ʹ ʰˎ˅ʹ˃ʷ˄ʹ ˂ʽˉ˗ʵʹˌ ˃ʱʸʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˇˋˍʽˁʺˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ˋʶ ʰ˄ˍʾʻʶˋʹ 
˃ʶ ˍʽˌ ʶˉʽˁˊʰˍˇˏˋʶˌ ʰˉˈ˕ʶʽˌΣ ʹ ˉʰ˔ˎˋʰˊˁʾʰ ʰˉˇˍʶ˂ʶʾ ʶˉʽʲʰˊˎ˄ˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ʴʽʰ ˍʹ˄ ʶ˂ʱˍˍ˖ˋʹ ˍʹˌ 
ˋˎ˄ˇ˂ʽˁʺˌ ˇˋˍʽˁʺˌ ˉˎˁ˄ˈˍʹˍʰˌ ˁʰʽ ˍʹ˄ ˉˊˈˁ˂ʹˋʹ ˇˋˍʶˇˉˈˊ˖ˋʹˌΦ 
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TESTING OUT AN ENDURANCE TEST FOR FIRE AND RESCUE PERSONNEL 

 

A. Mamen 1, E. Nygard 2, J.I. Medbo 2 

 
 1Kristiania University College, School of Health Sciences, Oslo, Norway 
 2Western Norway University of Applied Sciences, Faculty of Teacher Education, Arts and Sports, Sogndal, Norway 

 

Email: asgeir.mamen@kristiania.no 

 

Introduction: Fire and rescue personnel must be physically fit. Their work may require dragging and 
carrying heavy loads in difficult terrain and under harsh weather conditions. The Norwegian 
Directorate for Civil Protection needs a test battery to select candidates for a new two-year education 
offer. The test should use little equipment, allow several candidates to be tested at once, be simple to 
ŀŘƳƛƴƛǎǘŜǊΣ ŀƴŘ ƎƛǾŜ ŀ ǊŜƭƛŀōƭŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŎŀƴŘƛŘŀǘŜΩǎ ŜƴŘǳǊŀƴŎŜΦ ¢Ƙƛǎ ǎǘǳŘȅ ŀƛƳŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ŀƴ 
endurance-test used by the Norwegian Police Academy for inclusion in this test battery. Methods: 
Twelve persons (10 males) volunteered after being informed about the test and the purpose of the 
study (age 20ς50 yr). The test course is a 44 m long lap, and on the long sides there are gym mats that 
the candidate must lay down on twice during each lap, one in the prone and one in the supine position. 
Men and women have the same pass requirement: 17 laps (748 m) in 6 min. The participants were 
tested wearing a Polar heart rate sender (H10) and a portable metabolic cart (Cosmed K5) worn on the 
back. Therefore, the participants had to lie on one shoulder on the mat instead of on the back. After 
the test, the participants rated the exertion using the Borg CR-10 scale, and capillary blood was 
collected for lactate analysis (Biosen S-line). Results: All subjects managed 17 laps in 6 min. The mean 
(SD) distance was 859 (79) m, with the shortest distance being 756 m and longest 1081 m. The Borg 
rating was 8.0 (1.4). Extreme values were 5ς10. Blood lactate concentration 9.9 (3.0) mmol/L, spanning 
from 5.6ς16.3. The oxygen uptake stabilized after less than 2 min and remained steady until test 
cessation with a value of > 48 mL kgς1 minς1. Conclusion: To pass the test, oxygen uptake must be at 
the level that is observed in physically fit firefighters. The test was also simple to administer. Therefore, 
this test may be used for selecting candidates for a new fire and rescue education. 

 

Keywords: Testing, Endurance, Fitness, Fire fighter 
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ɶ ɳʃɹɲʄɮʅɶ ʆʁʇ ʇʃɿʁʇ ɼɮɹ ʆɶʅ ɶɾɳʄɶʅɹɮʅ ɿɶʅʆɳɹɮʅ ʅʆɶɿ ɮʃʁɲʁʅɶ ɮɸɽɶʆʍɿΥ ɮɿɮʅɼʁʃɶʅɶ 
ɰɹɰɽɹʁɱʄɮʊɹɮʅ 
 

THE EFFECT OF SLEEP AND INTERMITTENT FASTING ON ATHLETIC PERFORMANCE: A REVIEW OF 
THE LITERATURE 

 

ɾˉˇˏ˃ˉˇˎˁʰ ɸ. 1, ɲˇˏʵʰ ɳ. 1, ɾˉʶ˃ˉʷˍˋˇˌ ɳ. 1, ʆʸʽʰ˃ˇˏˊˍʰˌ ɮ.ɵΦ 2 

T. Boumpouka 1, H. Douda 1, E. Mpempetsos 1, A.Z. Jamurtas 1 
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˏˉ˄ˇˎ ˁʰʽ ˍʹˌ ʹ˃ʶˊʺˋʽʰˌ 
˄ʹˋˍʶʾʰˌ ˋˍʹ˄ ʰˉˈʵˇˋʹ ʰʻ˂ʹˍ˗˄Φ ɶ ʰ˄ʰʸʺˍʹˋʹ ˃ʶ˂ʶˍ˗˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍ˖˄ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ 
ʲʱˋʶ˖˄ ʵʶʵˇ˃ʷ˄˖˄ tǳōaŜŘΣ {ŎƛŜƴŎŜ5ƛǊŜŎǘ ˁʰʽ DƻƻƎƭŜ {ŎƘƻƭŀǊΦ ʁʽ ˂ʷ˅ʶʽˌ-ˁ˂ʶʽʵʽʱ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ̋ ˍʰ˄: exercise, fasting, sleep, sports performance, nutrition, Ramadan. ʆʰ ˁˊʽˍʺˊʽʰ 
ʶˉʽ˂ʶ˅ʽ˃ˈˍʹˍʰˌ ʴʽʰ ˍʹ˄ ʷ˄ˍʰ˅ʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʰ˄Υ ʰύ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʷʴˁˎˊʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ˉʶˊʽˇʵʽˁʱΣ ʲύ ʱˊʻˊʰ ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʰ˄ ˍʰ ˍʶ˂ʶˎˍʰʾʰ мл ˔ˊˈ˄ʽʰΣ ʴύ ˍʹ˄ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ˋ˔ʷˋʹ ˍ˖˄ 
˃ʶ˂ʶˍ˗˄ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ ʵύ ˍʹ˄ ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰ ˋˎʴʴˊʰ˒ʺˌ ˍ˖˄ ˃ʶ˂ʶˍ˗˄Φ 
ɮˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 196 ʱˊʻˊ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʽˌ ʰ˄ʰʸʹˍʺˋʶʽˌ ˋˍʽˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄Σ 
ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˁʰʽ ˁˊʾʻʹˁʰ˄ ˁʰˍʱ˂˂ʹ˂ʶˌ ʴʽʰ ʰ˄ʱ˂ˎˋʹ мр ˃ʶ˂ʷˍʶˌΣ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ р ˃ʶ˂ʷˍʶˌ ʰ˒ˇˊˇˏˋʰ˄ 
ˋˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˏˉ˄ˇˎ ˋˍʹ˄ ʰʻ˂ʹˍʽˁʺ ʰˉˈʵˇˋʹ ʶˉʰʴʴʶ˂˃ʰˍʽ˗˄ ʰʻ˂ʹˍ˗˄ ˁʰʽ ˃ʶ˂ʷˍʶˌ 
ʰ˒ˇˊˇˏˋʰ˄ ˋˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ˄ʹˋˍʶʾʰˌΣ ˁˎˊʾ˖ˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʄʰ˃ʰʸʰ˄ʽˇˏΣ ˋˍʽˌ 
˒ˎˋʽˇ˂ˇʴʽˁʷˌ ʰ˄ˍʰˉˇˁˊʾˋʶʽˌ ˁʰʽ ˋˍʹ˄ ʰˉˈʵˇˋʹ ˍ˖˄ ʰʻ˂ʹˍ˗˄Φ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ʵʶ˄ 
ˉʰˊʰˍʹˊʺʻʹˁʶ ˁʰ˃ʾʰ ʶˉʾʵˊʰˋʹ ˍʹˌ ˄ʹˋˍʶʾʰˌ ˋˍʹ˄ ʰʻ˂ʹˍʽˁʺ ʰˉˈʵˇˋʹ ˍ˖˄ ˄ʷ˖˄ ˁʰʽ ʶ˄ʺ˂ʽˁ˖˄ ʰʻ˂ʹˍ˗˄ 
ˋˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍʹˌ ʵˏ˄ʰ˃ʹˌΣ ˍʹˌ ʰ˄ʰʶˊˈʲʽʰˌ ʽˁʰ˄ˈˍʹˍʰˌΣ ˍʹˌ ˁˈˉ˖ˋʹˌ ˋˍʹ˄ ʰ˂ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ 
ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʷˊʴˇˎ ʰ˂˂ʱ ʶˉʹˊʷʰˋʶ ʰˊ˄ʹˍʽˁʱ ˍʹ˄ ʰˉˈʵˇˋʹ ˋˍʰ ˋˉˊʽ˄ˍΦ ɾʶ˂ʷˍʶˌ ʰ˄ʰ˒ʷˊˇˎ˄ ˈˍʽ ʹ 
˄ʹˋˍʶʾʰ ˍˇˎ ʄʰ˃ʰʸʰ˄ʽˇˏ ˃ʶʽ˗˄ʶʽ ˍʰ ʶˉʾˉʶʵʰ ʴ˂ˎˁˈʸʹˌ ˁʰʽ ʶˉʹˊʶʱʸʶʽ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ʲʱˊˇˎˌΣ ʴʶʴˇ˄ˈˌ 
ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ʷ˂˂ʶʽ˕ʹ ʴ˂ˎˁˇʴˈ˄ˇˎ ˋˍˇˎˌ ˃ˎˌ ˁʰʽ ˃ʶʾ˖ˋʹ ˍʹˌ ˉˊ˖ˍʶʿ˄ˇˋˏ˄ʻʶˋʹˌΦ 
ɳˉʹˊʶʱʸʶʽ ʶˉʾˋʹˌ ˍˇˎˌ ˁʽˊˁʱʵʽˇˎˌ ˊˎʻ˃ˇˏˌ ˁʰʻ˗ˌ ˉˊˇˁʰ˂ʶʾ ˍˊˇˉˇˉˇʽʺˋʶʽˌ ˋˍˇ˄ ˁˏˁ˂ˇ ˁʰʽ ˋˍʰ 
ˉˊˈˍˎˉʰ ˏˉ˄ˇˎΣ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʰʴʺ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺˌ ˎˉ˄ʹ˂ʾʰˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʹ˃ʷˊʰˌ ˂ˈʴ˖ ˃ʶʾ˖ˋʹˌ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍˇˎ ˄ˎ˔ˍʶˊʽ˄ˇˏ ˏˉ˄ˇˎΦ ʁʽ ʰʻ˂ʹˍʷˌ ˃ʶ ˁʰ˂ˏˍʶˊʹ ˉˇʽˈˍʹˍʰ ˏˉ˄ˇˎ 
ʶʾ˔ʰ˄ ˁʰ˂ˏˍʶˊʹ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ʰˉˈʵˇˋʹΣ ˍˈˋˇ ˉˊʽ˄ ˈˋˇ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˄ʹˋˍʶʾʰˌΣ 
ʶ˄˗ ˍʰ ʱˍˇ˃ʰ ˃ʶ ˃ʶʽ˖˃ʷ˄ʶˌ ˗ˊʶˌ ˏˉ˄ˇˎΣ ˔˖ˊʾˌ ʶˉʰˊˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹΣ ʶ˃˒ʱ˄ʽˋʰ˄ ʰˎ˅ʹ˃ʷ˄ʹ 
ʶˎ ʶˊʶʻʽˋˍˈˍʹˍʰΣ ˃ʶʽ˖˃ʷ˄ʹ ʵʽʱʻʶˋʹ ˁʰʽ ʰˉˈʵˇˋʹ ˃ʶ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ˕ˎ˔ˇ˂ˇʴʾʰ ˍˇˎˌΦ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ˉʰˊˇˏˋʰ ʰ˄ʰˋˁˈˉʹˋʹ ʰ˄ʰʵʶʽˁ˄ˏʶʽ ˍʹ˄ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ˄ʰ 
˂ʰ˃ʲʱ˄ˇˎ˄ ˎˉˈ˕ʹ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎ ˏˉ˄ˇˎ ˁʰʻ˗ˌ ˁʰʽ ˍʽˌ ʵʽʰˍˊˇ˒ʽˁʷˌ ˋˎ˄ʺʻʶʽʶˌ ˁʰʽ ˉʰˊʰʵˈˋʶʽˌ ˍ˖˄ 
ʰʻ˂ʹˍ˗˄ ˍˇˎˌΣ ˈˍʰ˄ ˋ˔ʶʵʽʱʸˇˎ˄ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹΣ ˁʰʻ˗ˌ ˇʽ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ʶˉʾʵˊʰˋʹˌ ˍʹˌ ˄ʹˋˍʶʾʰˌ ˋʶ 
ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ʷ˂˂ʶʽ˕ʹ ʶˉʰˊˁˇˏˌ ˏˉ˄ˇˎ ˉʰˊʰ˃ʷ˄ˇˎ˄ ʰʲʷʲʰʽˇʽ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ 
ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ʰʻ˂ʹˍʽˁʺ ʰˉˈʵˇˋʹΦ 
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¢h ʅʇɾʃɽɶʄʍɾɮ ʅʃɳɹʄʁʇɽɹɿɮʅ ɿɹɱʄɹʆɮʅ ɲɳɿ ɳʋɳɹ ɼɮɾɹɮ ɳʃɹɲʄɮʅɶ ʅʆɶɿ ɮʅɼɶʅɹʁɱɳɿɶ 
ɾʇɻɼɶ ɰɽɮɰɶ ʆʍɿ ɼɮɾʃʆɶʄʍɿ ʆʁʇ ɮɱɼʎɿɮ ɾɳʆɮ ɮʃʁ ɳɼɼɳɿʆʄɶ ɮʅɼɶʅɶ  
 

SPIRULINA NIGRITA SUPPLEMENTATION HAS NO EFFECT ON EXERCISE INDUCED MUSCLE DAMAGE 
AFTER ECCENTRIC EXERCISE OF THE ELBOW FLEXORS 

 

ɾʶʻʶ˄ʾˍʹˌ ʅ. 1Σ ʋʱ˂ʰˊʹ ɳΦ 1, 2Σ ɼˊˇˁʾʵʰˌ ɮΦ 2Σ ɱʱˁʹˌ ɮΦ 2Σ ɼˊˇˁʾʵʰ ɾΦ 1Σ ɿˇ˃ʽˁˈˌ ʆΦ 1 

S. Methenitis 1, E. Chalari 1, 2, A. Krokidas 2, A. Gakis 2, M. Krokida 1, T. Nomikos 2 

 
 1ɳˊʴʰˋˍʺˊʽˇ ʅ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ɮ˄ʱ˂ˎˋʹˌ ɲʽʶˊʴʰˋʽ˗˄Σ ʅ˔ˇ˂ʺ ʋʹ˃ʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄Σ ɳʻ˄ʽˁˈ ɾʶˍˋˈʲʽˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇΣ ɮʻʺ˄ʰ 
 2ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ɲʽʰʽˍˇ˂ˇʴʾʰˌ ς ɲʽʰˍˊˇ˒ʺˌΣ ʋʰˊˇˁˈˉʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΣ ɮʻʺ˄ʰ 
 1Laboratory of Process Analysis and Design, School of Chemical Engineering, National Technical University of Athens, 

Athens, Greece 
 2Department of Nutrition and Dietetics, Harokopio University of Athens, Athens, Greece 

 

Email: smetheni@phed.uoa.gr 
 

The aim of the study was to investigate the effect of a two-week Spirulina Nigrita supplementation on 
exercise induced muscle damage (EIMD), inflammation and oxidative stress indices after acute 
eccentric exercise. In this randomized, cross-over, placebo-controlled intervention, 8 male and 6 
ŦŜƳŀƭŜ ƘŜŀƭǘƘȅΣ ƳƻŘŜǊŀǘŜƭȅ ŀŎǘƛǾŜ ǾƻƭǳƴǘŜŜǊǎ όŀƎŜΥ нпΦроҕоΦтȅǊǎΦΣ ƘŜƛƎƘǘΥ мтмΦрҕуΦнŎƳΣ ǿŜƛƎƘǘΥ 
тлҕмпΦуƪƎΣ ōƻŘȅ ŦŀǘΥ нрΦсҕрΦу ҈ύ ŎƻƴǎǳƳŜŘ ŦƻǊ мр ŘŀȅǎΣ ƛƴ ǊŀƴŘƻƳ ƻǊŘŜǊΣ пнƳƎκYƎ ōƻŘȅ ǿŜƛƎƘǘκŘŀȅ 
maltodextrin or Spirulina Nigrita. A six week wash out period separated the two arms of the 
intervention. By the end of the supplementation period, the volunteers performed an eccentric 
exercise with their non-dominant hand, (10 sets x 8 maximum efforts) on isokinetic dynamometer. 
Before, 1, 24, 48 and 72-hours post exercise, maximum isometric torque (MIT), delayed-onset muscle 
damage (DOMS) and range of motion (ROM) were evaluated. Blood samples were also collected at the 
same time points for the evaluation of creatine kinase (CK), lactate dehydrogenase (LDH), C-reactive 
protein (CRP), thiobarbituric reactive substances (TBARS), serum superoxide dismutase activity (SOD3) 
kinetics, while protein carbonyls (salPC)] were evaluated in saliva. The statistical analyses include 
descriptive statistics and Wilcoxon analyses for the comparisons between groups and time points 
(SPSS, Ver 21). DOMS, CK, LDH, CRP and TBARS were all significantly increased after the eccentric 
exercise, while MIT and ROM were decreased significantly, with the greatest changes in all the above 
parameters to be observed between 24-48 hours post exercise (p<0.005). No significant changes were 
observed between the groups at any time point, in any parameter (p>0.208). Only a trend for the 
attenuation of TBARS increase after spirulina supplementation was observed. In conclusion, according 
to the results of the present study, it seems that 15 days of Spirulina Nigrita supplementation did not 
ŀŦŦŜŎǘ 9La5Ωǎ ŎƭƛƴƛŎŀƭ ŀŘ ōƛƻŎƘŜƳƛŎŀƭ ƛƴŘƛŎŜǎ ŀŦǘŜǊ ŜŎŎŜƴǘǊƛŎ ŜȄŜǊŎƛǎŜ ƛƴ moderately active participants. 
Acknowledgements: The research leading to these results has received funding from Hellenic 
Foundation for Research and Innovation under grant agreement: No HFRI-FM17-мпунΣ άbƻǾŜƭ 
technologies of isolation and micro-nano encapsulation for personalized 3-D food printed nutritional 
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EFFECT OF SPIRULINA NIGRITA SUPPLEMENTATION ON METABOLIC INDICES AFTER ECCENTRIC 
EXERCISE OF THE ELBOW FLEXORS 
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Eccentric training is a potent stimulus for healthier glycemic, lipidemic profiles and in general of 
metabolic function of human body. Furthermore, it has been recently reported that long term 
administration of spirulina supplementation has a favorable effect on glycemic, lipidemic profiles in 
humans. However, it is unclear if a short termed spirulina supplementation administration (STSA) or if 
the combination of STSA and acute eccentric exercise may have the same benefits. The aim of the 
study was to investigate the effect of STSA and the combination of STSA-acute eccentric exercise on 
Glucose (Glu), Triglycerides (Tri), Total Cholesterol (TC) and Uric Acid (UA) concentrations. In this 
randomized, cross-over, placebo-controlled intervention, 8 male and 6 female healthy, moderately 
ŀŎǘƛǾŜ ǾƻƭǳƴǘŜŜǊǎ όŀƎŜ Ґ нпΦро ҕ оΦт ȅǊǎΦΣ ƘŜƛƎƘǘ Ґ мтмΦр ҕ уΦн ŎƳΣ ǿŜƛƎƘǘ Ґ тл ҕ мпΦу ƪƎΣ ōƻŘȅ Ŧŀǘ Ґ нрΦс 
ҕ рΦу ҈ύ ŎƻƴǎǳƳŜŘ ŦƻǊ мр ŘŀȅǎΣ ƛƴ ǊŀƴŘƻƳ ƻǊŘŜǊΣ пнƳƎκYƎ ōƻŘȅ ǿŜƛƎƘǘκŘŀȅ ƳŀƭǘƻŘŜȄǘǊƛƴ ƻǊ {ǇƛǊǳƭƛƴŀ 
Nigrita. A six week wash out period separated the two arms of the intervention. By the end of STSA, 
the volunteers performed an eccentric exercise with their non-dominant hand, (10 sets x 8 maximum 
efforts) on isokinetic dynamometer. Before the STSA, 1 hour before, 1, 24, 48 and 72 hours post 
exercise, blood samples were collected. The statistical analyses include descriptive statistics and 
Wilcoxon analyses for the comparisons between groups and time points (SPSS, Ver 21). Blood 
concentrations of Glu, Tri, TC and AU were not changed either after the 15 days administration period 
or after the acute eccentric exercise session (p>0.132). No significant differences were found, between 
the groups in any time point (p>0.344). According to the results of the present study, STSA, acute 
eccentric exercise or their combination could not affect markers of metabolic health in moderately 
active volunteers. Acknowledgements: The research leading to these results has received funding 
from Hellenic Foundation for Research and Innovation under grant agreement: No HFRI-FM17-1482, 
άbƻǾŜƭ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻŦ ƛǎƻƭŀǘƛƻƴ ŀƴŘ ƳƛŎǊƻ-nano encapsulation for personalized 3-D food printed 
ƴǳǘǊƛǘƛƻƴŀƭ ǇǊƻŘǳŎǘǎΦ 5ŜǘŜŎǘƛƻƴ ƻŦ ƳŜǘŀōƻƭƛŎ ǇǊƻŘǳŎǘǎ ǘƘǊƻǳƎƘ ōǊŜŀǘƘ ŀƴŀƭȅǎƛǎέ - NutrID project. 
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EFFECTS OF REST INTERVAL DURATION DURING AEROBIC INTERVAL EXERCISE ON THE ACUTE 
RECOVERY OF CARDIORESPIRATORY PARAMETERS  
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ˁʰʻ˗ˌΣ ˈˋˇ ˃ʶʴʰ˂ˏˍʶˊˇ ʶʾ˄ʰʽ ˍˇ ʵʽʱ˂ʶʽ˃˃ʰ ʵʾ˄ʶˍʰʽ ˋˍˇ˄ ˇˊʴʰ˄ʽˋ˃ˈ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶˉʽˋˍˊʷ˕ʶʽ ˉʽˇ 
ˁˇ˄ˍʱ ˋˍʽˌ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ˍʽ˃ʷˌ ʹˊʶ˃ʾʰˌ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˁˈˉ˖ˋʹΦ ʅˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ 
ʹ ˍʰ˔ˏˍʹˍʰ ʶˉʰ˄ʰ˒ˇˊʱˌ ˁʰˊʵʽˇʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʰʶˊˈʲʽʰˌ 
ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ʱˋˁʹˋʹ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˔ˊˈ˄ˇ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌΦ ɲʶʾʴ˃ʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʰ˄ ʶ˄˄ʷʰ 
ʵˊˇ˃ʶʾˌ ʰ˄ʰ˕ˎ˔ʺˌ όʹ˂ʽˁʾʰˌ нмΣрҕнΣм ʶˍ˗˄Σ ±hнƳŀȄΥ роΣуҕпΣп ƳƭκƪƎκƳƛƴύ ˇʽ ˇˉˇʾˇʽ ʶˁˍʶ˂ˇˏˋʰ˄ п 
ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˍ˖˄ п ˂ʶˉˍ˗˄ ˃ʶ ˍʰ˔ˏˍʹˍʰ ˋˍˇ фл҈ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʰʶˊˈʲʽʰˌ ˍʰ˔ˏˍʹˍʰˌ όɾɮʆύΣ ˃ʶ 
ʶ˄ʶˊʴʹˍʽˁʺ ʰ˄ʱˁʰ˃˕ʹ нΣ о ʺ п ˂ʶˉˍʱ ˋˍˇ ор҈ ˍʹˌ ɾɮʆΦ ʅˍʰ ˍʶ˂ʶˎˍʰʾʰ ол ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˍʹˌ пʹˌ 
ʶˉʰ˄ʱ˂ʹ˕ʹˌ ˁʰʽ ˋˍˇ ˉˊ˗ˍˇ ˂ʶˉˍˈ ʰˉˈ ˍˇ ˍʷ˂ˇˌ ˍʹˌ пʹˌ ʶˉʰ˄ʱ˂ʹ˕ʹˌ ˃ʶˍˊʺʻʹˁʰ˄ ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ 
ˇ˅ˎʴˈ˄ˇˎΣ ʹ ˁʰˊʵʽʰˁʺ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ ˇ ˈʴˁˇˌ ˉʰ˂˃ˇˏΣ ʶ˄˗ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ʹ ˁʰˊʵʽʰˁʺ ˉʰˊˇ˔ʺ ˁʰʽ ʹ 
ʰˊˍʹˊʽˇ˒˂ʶʲʽˁʺ ʵʽʰ˒ˇˊʱ ˇ˅ˎʴˈ˄ˇˎ ʲʱˋʶʽ ˍʹˌ ʶ˅ʾˋ˖ˋʹˌ ˍˇˎ CƛŎƪΦ ɾʶˍʱ ʰˉˈ ʷ˄ʰ ˂ʶˉˍˈ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ˁʰˊʵʽʰˁʺ ˋˎ˔˄ˈˍʹˍʰ ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊʹ όǇғлΣлрύ ˈˍʰ˄ ˍˇ 
ʵʽʱ˂ʶʽ˃˃ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ʺˍʰ˄ н ˂ʶˉˍʱ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˈˍʰ˄ ʺˍʰ˄ о ʺ п ˂ʶˉˍʱ ʶ˄˗ ˁʰʽ ˍˇ 
˃ʷʴʶʻˇˌ ˍʹˌ ˉˍ˗ˋʹˌ ˍʹˌ ˁʰʽ ˍˇ ˉˇˋˇˋˍˈ ˃ʶʾ˖ˋʺˌ ˍʹˌ ʺˍʰ˄ ˔ʰ˃ʹ˂ˈˍʶˊˇ όǇғлΣлрύ ˈˍʰ˄ ˍˇ ʵʽʱ˂ʶʽ˃˃ʰ 
˃ʶˍʰ˅ˏ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ʺˍʰ˄ н ˂ʶˉˍʱ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˈˍʰ˄ ʺˍʰ˄ о ˂ʶˉˍʱΦ ʁʽ ˍʽ˃ʷˌ ˍʹˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ 
ˇ˅ˎʴˈ˄ˇˎΣ ˍʹˌ ˁʰˊʵʽʰˁʺˌ ˉʰˊˇ˔ʺˌΣ ˍˇˎ ˈʴˁˇˎ ˉʰ˂˃ˇˏ ˁʰʽ ˍʹˌ ʰˊˍʹˊʽˇ˒˂ʶʲʽˁʺˌ ʵʽʰ˒ˇˊʱˌ ˇ˅ˎʴˈ˄ˇˎ 
ˋˍˇ мˇ ˂ʶˉˍˈ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˍˇ ˃ʷʴʶʻˇˌ ˍʹˌ ˉˍ˗ˋʹˌ ˍˇˎˌ ˍˈˋˇ ˋʶ ʰˉˈ˂ˎˍʶˌ ˈˋˇ ˁʰʽ ˋʶ 
ˋ˔ʶˍʽˁʷˌ ˍʽ˃ʷˌ ʵʶ˄ ʶˉʹˊʶʱˋˍʹˁʰ˄ όǇҔлΦлрύ ʰˉˈ ˍˇ ˔ˊˈ˄ˇ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌΦ ʅˎ˄ʶˉ˗ˌΣ ʹ ˃ʶʴʰ˂ˏˍʶˊʹ 
ˁˈˉ˖ˋʹ ˉˇˎ ˉʽʻʰ˄ʱ ˉˊˇˁʰ˂ʶʾˍʰʽ ˃ʶ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ 
ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶˍʰʽ ˋˍʹ ˃ʽˁˊˈˍʶˊʹ ʱ˃ʶˋʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˁʰˊʵʽʰˁʺˌ 
ˋˎ˔˄ˈˍʹˍʰˌ ʶ˄˗ ʵʶ˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʱ˂˂ˇʽ ˁʶ˄ˍˊʽˁˇʾ ˁʰʽ ˉʶˊʽ˒ʶˊʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ 
ˁʰʻˇˊʾʸˇˎ˄ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˇ˅ˎʴˈ˄ˇˎΦ 
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INVESTIGATION THE EFFECT OF TRAINING ON RESPIRATORY PARAMETERS IN DIFFERENT AGE 
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This study aimed to investigate various respiratory parameters between trained and untrained female 
students at different aged groups. Totally of 129 female students between the ages of 11 and 14 who 
were engaged to training in different sports branches, volunteered to participate in the study. The 
participants were divided into 2 groups (trained girls n=65; untrained girls n=64). Having any 
respiratory limitations that might limit the tests performance was the main exclusion criteria. Local 
Ethics committee approved the study protocol and written consents were obtained from parents or 
legal guardians following informed them about the possible risks and benefits of the study. Forced vital 
capacity (FVC), forced expiratory volume in one second (FEV1), peak expiratory flow (PEF), forced mid-
expiratory flow rate (FEF25-75) and maximum voluntary ventilation (MVV) were measured using the 
Spirolab III spirometer device (Med. Int Res). During the spirometer measurements, the noses of the 
participants were closed with a latch, and the results were recorded by reading from the digital display 
of the spirometer following the maximum forced exhalation process. Spirometry measurements were 
taken when the participants were sitting. Trained and untrained groups for each age were compared 
with independent t test. A statistically significant differences were determined between trained and 
untrained 11 aged groups for all respiration parameters (FVC, FEV1, PEF, FEF25-75% and MVV), except 
FEV1/FVC (p<0.05). Following the comparison of trained and untrained 12 aged groups, only the MVV 
was found significantly different (p=0.40). No significant differences were observed for examined 
respiratory parameters between trained and untrained 13 and 24 aged groups. Additionally, significant 
correlation was determined between respiration parameters and height values. There are studies that 
put forth the positive effects of exercise programs on the respiratory functions of individuals who have 
not yet completed their developments. In this study, such an effect was observed only between the 
11-year-old groups. This suggests that the increase in respiratory functions may be due to growth 
rather than training, or the training volume was not sufficient. 

 

Keywords: ʆraining status, Sex, Female, Forced vital capacity, Maximum voluntary ventilation  
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ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍ˖˄ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ʲʱˋʶ˖˄ ʵʶʵˇ˃ʷ˄˖˄ tǳōaŜŘΣ {ŎƛŜƴŎŜ5ƛǊŜŎǘ ˁʰʽ {ŎƻǇǳǎΦ 
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ʱˊʻˊ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʽˌ ʰ˄ʰʸʹˍʺˋʶʽˌ ˋˍʽˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄Σ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˁʰʽ ˁˊʾʻʹˁʰ˄ 
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RELATIONSHIPS BETWEEN EXERCISE-GENERATED ADAPTATIONS IN LEAN BODY MASS AND 
FUNCTIONAL ABILITY IN ELDERLY PATIENTS WITH NEUROMUSCULAR DISEASES AFTER SHORT-TERM 
COMBINED EXERCISE TRAINING 

 

ɰʰˋʽ˂ʱˁʹˌ ɼΦ 1Σ ɼˇ˄ˍˇˏ ɳΦ 2Σ ɾʶʻʶ˄ʾˍʹˌ ʅΦ 2, 3, ɲˇˏʵʰ ɳ. 1 
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ɳʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˋʶ ˄ʶʰˊʱ ʱˍˇ˃ʰ ˇʽ ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍʹ ˋ˖˃ʰˍʽˁʺ ʰˉˈʵˇˋʹΣ ˃ʶˍʱ ʰˉˈ ʲˊʰ˔ˎˉˊˈˋʻʶˋ˃ʰ 
ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌΣ ʰˉˇʵʾʵˇ˄ˍʰʽ ˁˏˊʽʰ ˋˍʽˌ ˄ʶˎˊʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌΣ ˉʰˊʱ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ 
ʱ˂ʽˉʹˌ ˃ʱʸʰˌΦ ɾʷ˔ˊʽ ˋʺ˃ʶˊʰ ˉʰˊʰ˃ʷ˄ʶʽ ʰʵʽʶˎˁˊʾ˄ʽˋˍˇ ʶʱ˄ ʰˎˍʺ ʹ ˉʰˊʰʵˇ˔ʺ ʽˋ˔ˏʶʽ ˋˍʰ ʹ˂ʽˁʽ˖˃ʷ˄ʰ 
ʱˍˇ˃ʰΣ ˍʰ ˇˉˇʾʰ ˉʱˋ˔ˇˎ˄ ʰˉˈ ˄ʶˎˊˇ˃ˎʿˁʷˌ ˉʰʻʺˋʶʽˌˁʰʽ ˅ʶˁʽ˄ˇˏ˄ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ʱˋˁʹˋʹ ˋʶ 
ˉˊˇ˔˖ˊʹ˃ʷ˄ʹ ʹ˂ʽˁʾʰΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʽ˂ˇˍʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ 
ˋ˔ʷˋʶ˖˄˃ʶˍʰ˅ˏ ˍ˖˄ ʰˋˁʹˋʽˇʴʶ˄˗˄ ˉˊˇˋʰˊ˃ˇʴ˗˄ ˋˍʹ˄ ʱ˂ʽˉʹ ˃ʱʸʰ ˁʰʽ ˋˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ 
ʹ˂ʽˁʽ˖˃ʷ˄˖˄ ʰˋʻʶ˄˗˄ ˃ʶ ˄ʶˎˊˇ˃ˎʿˁʷˌ ˉʰʻʺˋʶʽˌ ˃ʶˍʱ ʰˉˈ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʹ ˋˎ˄ʵˎʰˋˍʽˁʺ 
ˉˊˇˉˈ˄ʹˋʹΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ˉʽ˂ˇˍʽˁʺ ˃ʶ˂ʷˍʹΣ у ʹ˂ʽˁʽ˖˃ʷ˄ˇʽ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˄ʶˎˊˇ˃ˎʿˁʷˌ ˉʰʻʺˋʶʽˌ όƴҐуΣ 
ʹ˂ʽˁʾʰΥ сфΣмҕмΣфʷˍʹΣ ʲʱˊˇˌΥ туΣоҕуΣлƪƎΣ ˋ˖˃ʰˍʽˁˈ ˂ʾˉˇˌΥ оуΣуҕмлΣм҈ύΣ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʰ˄ ʴʽʰ у 
ʶʲʵˇ˃ʱʵʶˌ όн ˉˊˇˉˇ˄ʹˍʽˁʷˌ ˃ˇ˄ʱʵʶˌκʶʲʵˇ˃ʱʵʰύΣ ʷ˄ʰ ˋˎ˄ʵˎʰˋˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʱˋˁʹˋʹˌ 
ʰ˄ˍʽˋˍʱˋʶ˖˄ όп-с ʰˋˁʺˋʶʽˌΣ мн ʶˉʰ˄ʰ˂ʺ˕ʶʽˌκˋʶʽˊʱΣ н-о ˋʶʽˊʷˌκʱˋˁʹˋʹΣ сл-тл҈ ˍʹˌ ˃ʷʴʽˋˍʹˌ 
ʵˏ˄ʰ˃ʹˌύˁʰʽ ʰʶˊˈʲʽʰˌ ʵʽʰ˂ʶʽ˃˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˋʶ ˋˍʰˍʽˁˈ ˉˇʵʺ˂ʰˍˇ όмр-нл ˂ʶˉˍʱΣ ˎ˕ʹ˂ʺ ʶ˄ˈˍʹˍʰΥ 
20-плǎŜŎ ˋˍˇ тр-ур҈ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʰʶˊˈʲʽʰˌ ʽˋ˔ˏˇˌΣ ˔ʰ˃ʹ˂ʺ ʶ˄ˈˍʹˍʰΥ н ˂ʶˉˍʱ ˉ˂ʺˊʹˌ 
˅ʶˁˇˏˊʰˋʹˌύΦʃˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʽˌ у ʶʲʵˇ˃ʱʵʶˌ ˉˊˇˉˈ˄ʹˋʹˌ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʹ ˋˏˋˍʰˋʹ ˋ˗˃ʰˍˇˌΣ ʹ 
ʰʶˊˈʲʽʰ ʽˁʰ˄ˈˍʹˍʰ ˋʶ ˋˍʰˍʽˁˈ ˉˇʵʺ˂ʰˍˇ ˁʰʽ ʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˃ʶ ˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌΥ ʷʴʶˊˋʹ ʰˉˈ 
ˁʱʻʽˋ˃ʰ-ʲʱʵʽˋʹ о ˃ʷˍˊʰ-ʶˉʽˋˍˊˇ˒ʺ ό¢¦DύΣ р ˒ˇˊʷˌ ʷʴʶˊˋʹ ʰˉˈ ˁʱʻʽˋ˃ʰ ό{¢{ύ ˁʰʽ с˂ʶˉˍʹ ʵˇˁʽ˃ʰˋʾʰ 
ʲʱʵʽˋʹˌ όсa²¢ύΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˃ʹ ˉʰˊʰ˃ʶˍˊʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ˃ʶ ˍˇ˄ 
ʷ˂ʶʴ˔ˇ-¦ ˍ˖˄ aŀƴƴ-²ƘƛǘƴŜȅˁʰʽ ˋˎ˄ˍʶ˂ʶˋˍʺ ˋˎˋ˔ʷˍʽˋʹˌ {ǇŜŀǊƳŀƴΦ ʅʹ˃ʰ˄ˍʽˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ ˃ʶˍʱ ˍʹ˄ 
ˉˊˇˉˈ˄ʹˋʹ ʵʽʰˉʽˋˍ˗ʻʹˁʰ˄ ˋˍˇ ˋ˖˃ʰˍʽˁˈ ˂ʾˉˇˌ ό-оΣсҕлΣт҈ΣǇғлΦллмύΣ ˋˍʹ˄ ʱ˂ʽˉʹˋ˖˃ʰˍʽˁʺ ˃ʱʸʰ 
όпΣсҕмΣн҈ΣǇғлΦллмύ ˁʰʻ˗ˌ ˁʰʽ ˋˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌΥ¢¦Dό-муΦмҕнΦр҈ΣǇғлΦллмύΣ 
STS(-сΦтҕмпΦм҈ΣǇғлΦллмύΣ сa²¢ό-нсΦтҕмпΦм҈ΣǇғлΦллмύΣ ˋˍʹ ˃ʷʴʽˋˍʹ ʰʶˊˈʲʽʰ ʽˋ˔ˏ 
όнфΣтҕуΣф҈ΣǇғлΦллмύ ˁʰʽ ˋˍʹ ˃ʷʴʽˋˍʹ ˁʰˊʵʽʰˁʺ ˋˎ˔˄ˈˍʹˍʰ όсΣлҕоΣр҈ΣǇғлΦллмύ ˁʰˍʱ ˍʹ˄ с˂ʶˉˍʹ 
ʲʱʵʽˋʹΦ ʆˇ ˋ˖˃ʰˍʽˁˈ ʲʱˊˇˌ ʵʶ˄ ˃ʶˍʰʲ˂ʺʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʱ όǇҐлΦнрпύ ˁʰʽ ʵʶ˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˁʰ˃ʾʰ 
ˋʹ˃ʰ˄ˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ʰˋˁʹˋʽˇʴʶ˄ˇˏˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ʱ˂ʽˉʹˌ ˃ʱʸʰˌ ˁʰʽ ˍ˖˄ ˃ʶˍʰʲˇ˂˗˄ ˍʹˌ 
ʰˉˈʵˇˋʹˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ˂ʶʽˍˇˎˊʴʽˁʷˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ όǇҐлΣмппύΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʰˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌΣ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ˈˍʽ ʷ˄ʰ ʲˊʰ˔ˎ˔ˊˈ˄ʽˇ ˋˎ˄ʵˎʰˋˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˉˊˇˉˈ˄ʹˋʹˌΣ 
ʲʶ˂ˍʽ˗˄ʶʽ ˍʹ ˋˏˋˍʰˋʹ ˋ˗˃ʰˍˇˌΣ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰʶˊˈʲʽʰ ʽˁʰ˄ˈˍʹˍʰ ʹ˂ʽˁʽ˖˃ʷ˄˖˄ 
ʰˋʻʶ˄˗˄ ˃ʶ ˄ʶˎˊˇ˃ˎʿˁʷˌ ˉʰʻʺˋʶʽˌΣ ˖ˋˍˈˋˇ ʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ʱ˂ʽˉʹˌ ˃ʱʸʰˌ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʶ˅ʹʴʺˋʶʽ ˍʽˌ 
ˉˊˇˉˇ˄ʹˍʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌ ˋˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ˍˇˎˌ ʽˁʰ˄ˈˍʹˍʰΦ ʃʽʻʰ˄ˈˍʰˍʰΣ ʱ˂˂ˇʽ ʲʽˇ˂ˇʴʽˁˇʾ 
ˉʰˊʱʴˇ˄ˍʶˌ ʶˎʻˏ˄ˇ˄ˍʰʽ ʴʽʰ ʰˎˍʷˌ ˍʽˌ ʲʶ˂ˍʽ˗ˋʶʽˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˇʽ ˄ʶˎˊʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌΦ 
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EFFECT OF ECCENTRIC EXERCISE OF THE ELBOW FLEXORS ON THE VOLATILE ALKANES PROFILE OF  
EXHALED BREATH SAMPLES OF HEALTHY VOLUNTEERS 
 

E. Chalari 1, 2, S. Methenitis 1, K. Mikedi 1, A. Krokidas 2, A. Gakis 2, E. Moutafis 3, M. Krokida 1, T. 
Nomikos 2 
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Eccentric exercise-induced muscle damage (EIMD) could serve as an inflammation and oxidative stress 
model in humans in studies investigating the anti-inflammatory and anti-oxidant potential of diet. 
Volatile alkanes in exhaled breath have been previously shown to be good markers of lipid peroxidation 
and chronic inflammatory conditions. Therefore, they may serve as promising markers of EIMD 
induced inflammation and oxidative stress. The kinetics of volatile alkanes after eccentric exercise 
induced muscle damage has never been studied before. In this randomized, cross-over, placebo-
controlled intervention 8 males and 6 females healthy, moderately active volunteers consumed for 15 
days, in random order, 42mg/Kg body weight/day maltodextrin or Spirulina Nigrita. A six week wash 
out period separated the two arms of the intervention. By the end of the supplementation period, the 
volunteers performed an eccentric exercise with their non-dominant hand, (10 sets x 8 maximum 
efforts) on isokinetic dynamometer. Pre-supplementation, post supplementation and 1-, 24-, 48- and 
72-hours post exercise exhaled breath samples had been collected in Tedlar bags and analyzed by 
thermal desorption-gas chromatography/mass spectrometry. Analysis of chromatographic data 
targeted to straight-chain alkanes and monomethylalkanes (C5-C9). The alveolar gradient of each 
alkane was calculated by subtracting the room air concentration from the breath concentration of each 
alkane. The two-week Spirulina Nigrita supplementation could not affect the volatile alkane profile of 
the volunteers. The alkanes showed distinct kinetics after exercise with an increase of pentane 
(1,24,48h), isoprene (24,48h), 2-methyl-pentane and 3-methylpentane (1h), 4-methyloctane, nonane, 
undecane (1h) and tetradecane (24h). Spirulina supplementation could attenuate the increases of 
pentane, 2-methyl- and 3-methyl-pentane, 4-methyloctane and tetradecane. The preliminary results 
oŦ ǘƘƛǎ ǎǘǳŘȅ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ŜŎŎŜƴǘǊƛŎ ŜȄŜǊŎƛǎŜ Ŏŀƴ ŀƭǘŜǊ ǘƘŜ ŀƭƪŀƴŜΩǎ ǾƻƭŀǘƛƭƻƳŜ ƻŦ ŜȄƘŀƭŜŘ ōǊŜŀǘƘ ŀƴŘ 
that supplements with an antioxidant potential such as spirulina, may attenuate the increases of 
certain alkanes. The physiological mechanisms underlying this observations require further 
investigation. Acknowledgements: The research leading to these results has received funding from 
Hellenic Foundation for Research and Innovation under grant agreement: No HFRI-FM17-мпунΣ άbƻǾŜƭ 
technologies of isolation and micro-nano encapsulation for personalized 3-D food printed nutritional 
ǇǊƻŘǳŎǘǎΦ 5ŜǘŜŎǘƛƻƴ ƻŦ ƳŜǘŀōƻƭƛŎ ǇǊƻŘǳŎǘǎ ǘƘǊƻǳƎƘ ōǊŜŀǘƘ ŀƴŀƭȅǎƛǎέ - NutrID project. 
 

Keywords: Exercise-icluded muscle damage, Breath analysis, Volatile organic compounds, Spiroulina 
nigrita, Alkanes 
  

mailto:tnomikos@hua.gr


31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ʃˊˇ˒ˇˊʽˁʷˌ ɮ˄ʰˁˇʽ˄˗ˋʶʽˌ 
ɳˊʴˇ˒ˎˋʽˇ˂ˇʴʾʰ ς ɼ˂ʽ˄ʽˁʺ ɳˊʴˇ˒ˎˋʽˇ˂ˇʴʾʰ 

 

87 

 
 

THE ASSOCIATION BETWEEN BODY COMPOSITION, DIETARY INTAKE AND PHYSIOLOGICAL 
CHARACTERISTICS OF HEALTHY VOLUNTEERS AND VOLATILE ALKANES IN EXHALED BREATH 
SAMPLES 
 

E. Chalari 3, S. Methenitis 1, K. Mikedi 2, A. Krokidas 2, E. Moutafis 3, M. Krokida 1, T. Nomikos 2 
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Breath analysis is a promising analytical method for the characterization of the physiological, 
nutritional, and clinical status of humans. Due to the non-invasive sampling and the emerging 
technology of point of care breath analyzers, the analysis of the volatile organic compound (VOCs) of 
exhaled breath, can be applied for the rapid assessment of clinical conditions related to exercise. 
Volatile alkanes have been previously shown to be good markers of lipid peroxidation and chronic 
inflammatory conditions. However, their association with physiology characteristics and the dietary 
intake is ill defined. Fourteen (8 males and 6 females) healthy volunteers, participating in a spirulina 
supplementation protocol gave two breath samples before the placebo and spirulina arm of the study. 
Samples of exhaled breath and ambient air have been collected in Tedlar bags and analyzed by thermal 
desorption-gas chromatography/mass spectrometry. Analysis of chromatographic data targeted to 
straight-chain alkanes and monomethylalkanes (C5-C9). The alveolar gradient of each alkane was 
calculated by subtracting the room air concentration from the breath concentration of each alkane. 
The alveolar gradient of isoprene was 6-fold higher in males compared to females (3.4 vs 20.2, 
p=0.001). A gender-independent strong negative correlation between nonane and octane with 
baseline peak torque was also observed (r=-0.630, p=0.001 and r=-0.557, p=0.006). Octane was also 
positively correlated with fat mass and CRP, decane, undecane and dodecane were positively 
correlated with triglycerides and negatively with TBARS and the SOD3 activity of the volunteers. The 
dietary intake of the previous day, especially the intake of vitamins B1,B2 and carotene affects the 
levels of several volatile alkanes. It is therefore obvious that the body composition, the biochemical 
profile and the dietary intake of the previous day may affect the levels of volatile alkanes in the exhaled 
breath and they should be taken into account when interpreting associations between the volatilome 
and physiology entities. Acknowledgements: The research leading to these results has received 
funding from Hellenic Foundation for Research and Innovation under grant agreement: No HFRI-FM17-
1482, άbƻǾŜƭ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻŦ ƛǎƻƭŀǘƛƻƴ ŀƴŘ ƳƛŎǊƻ-nano encapsulation for personalized 3-D food printed 
ƴǳǘǊƛǘƛƻƴŀƭ ǇǊƻŘǳŎǘǎΦ 5ŜǘŜŎǘƛƻƴ ƻŦ ƳŜǘŀōƻƭƛŎ ǇǊƻŘǳŎǘǎ ǘƘǊƻǳƎƘ ōǊŜŀǘƘ ŀƴŀƭȅǎƛǎέ - NutrID project. 
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ɶɾɳʄɶʅɹʁʇ ʃʄʁɱʄɮɾɾɮʆʁʅ ɮʅɼɶʅɶʅ ɾɳ ɮɿʆɹʅʆɮʅɳɹʅ ʅʆɶ ɾʇɹɼɶ 
ɳʃɮɿʁʀʇɱʁɿʍʅɶ ʅɳ ɿʁʄɾʁɰɮʄɶʅ ɼɮɹ ʃɮʋʇʅɮʄɼɳʅ ɿɳɮʄɳʅ ɱʇɿɮɹɼɳʅ 
 

THE EFFECT OF A RESISTANCE EXERCISE SESSION ON MUSCLE REOXYGENATION ON 
NORMOWEIGHT AND OBESE YOUNG WOMEN 

 

ʆˋʰˁˎˊʾʵʹˌ ɽ.1, ɼʱʲˇˎˊʰˌ ʃ.1, ʅʽˁˇʲʱˊʹˌ ʅ.2, ɵʰ˒ʶʽˊʾʵʹˌ ɮ.1, ɲˇˏʵʰ ɳ.1, ʅ˃ʺ˂ʽˇˌ ɶ.1 
L. Tsakyridis1, P. Kavouras1, S. Sikovaris2, A. Zafeiridis1, H. Douda1, I. Smilios1 
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ, ʆ.ɳ.ʊ.ɮ.ɮ., ɼˇ˃ˇˍʹ˄ʺ 
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ɶ ˉʰ˔ˎˋʰˊˁʾʰΣ ˃ʾʰ ʰˉˈ ˍʽˌ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ʶˌ ˔ˊˈ˄ʽʶˌ ˄ˈˋˇˎˌΣ ˔ˊʶʽʱʸʶˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁʺ ʽʰˍˊʽˁʺ 
ʻʶˊʰˉʶʾʰ ˁʰʽ ˉˊˈ˂ʹ˕ʹΣ ˁʰʻ˗ˌ ʰˊˁʶˍʷˌ ˃ʶ˂ʷˍʶˌ ʰ˄ʰ˒ʷˊˇˎ˄ ˋˎˋ˔ʷˍʽˋʺ ˍʹˌ ˃ʶ ʱ˂˂ʶˌ ˔ˊˈ˄ʽʶˌ ˉʰʻʺˋʶʽˌ. 
ɳ˄˗ ʰˉˈ ˍʽˌ ˃ʶ˂ʷˍʶˌ ʷ˔ʶʽ ʴʾ˄ʶʽ ʴ˄˖ˋˍˈ ˈˍʽ ʹ ʶˉʰ˄ˇ˅ˎʴˈ˄˖ˋʹ ˍ˖˄ ˃ˎ˗˄ ˃ʶˍʱ ˍʹ˄ ʱˋˁʹˋʹ ʶʾ˄ʰʽ 
˃ʶʽ˖˃ʷ˄ʹ ˋʶ ˁ˂ʽ˄ʽˁˈ ˉ˂ʹʻˎˋ˃ˈ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˎʴʽʺ ʱˍˇ˃ʰΣ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰ ʵʶ˄ ʷ˔ʶʽ ʵʽʶˊʶˎ˄ʹʻʶʾ ʹ 
ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ʹ˃ʶˊʹˋʾˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ˋˍʹ ʵʽʰ˒ˇˊʱ ˃ˎʿˁʺˌ ˇ˅ˎʴˈ˄˖ˋʹˌ ˃ʶˍʰ˅ˏ 
ˉʰ˔ˏˋʰˊˁ˖˄ ˁʰʽ ˄ˇˊ˃ˇʲʰˊ˗  ˄ʰˍˈ˃̟ ˄Φ ʅˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ 
ʹ˃ʶˊʹˋʾˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌΣ ˃ʷˍˊʽʰˌ ʷ˄ˍʰˋʹˌΣ ˋˍʹ ˃ˎʿˁʺ ʶˉʰ˄ʰˇ˅ˎʴˈ˄˖ˋʹˌ 
ˋʶ ˄ˇˊ˃ˇʲʰˊʶʾˌ ˁʰʽ ˉʰ˔ˏˋʰˊˁʶˌ ˄ʶʰˊʷˌ ʴˎ˄ʰʾˁʶˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʾˁˇˋʽ ʶˉˍʱ ʴˎ˄ʰʾˁʶˌ 
όʹ˂ʽˁʾʰˌ нмΣнҕнΣо ʶˍ˗˄Σ ˋ˖˃ʰˍʽˁʺˌ ˃ʱʸʰˌ ттΣпҕммΣт ƪƎΣ ˏ˕ˇˎˌ мтлΣтҕпΣу ŎƳΣ ʵʶʾˁˍʹ ɰɾɹ нпΣтҕнΣф 
ƪƎκƳчΣ ˉˇˋˇˋˍˈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌ олΣсҕоΣо҈ύΣ ˉˇˎ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ʵˏˇ ˇ˃ʱʵʶˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ 
ˉˇˋˇˋˍˈ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌ: ˄ ˇˊ˃ˇʲʰˊʶʾ̩ όҖолΣф҈Σ bҐмпύ ˁʰʽ ˉʰ˔ˏˋʰˊˁʶˌ όҗом҈Σ bҐмоύΦ ʁʽ ʴˎ˄ʰʾˁʶˌ 
ʶˁˍʷ˂ʶˋʰ˄ ˋˍʹ˄ ʱˋˁʹˋʹ ˃ˇ˄ˇˉˇʵʽˁʺ ʷˁˍʰˋʹ ʴˈ˄ʰˍˇˌ о ˋʶˍ ˍ˖˄ мл ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˋˍˇ сл҈ ˍʹˌ мɾɳΣ 
˃ʶ ʵʽʱ˂ʶʽ˃˃ʰ оΩΦ ʁ ˊˎʻ˃ˈˌ ʶˉʰ˄ʰ-ˇ˅ˎʴˈ˄˖ˋʹˌ ˍˇ ˎ̫ ˅˖ ˉ˂ʰˍˏ ˃ˎ ˃ʶˍʱ ʰˉˈ ʰˉˈ˒ˊʰ˅ʹ ˍˇˎ ˃ʹˊˇˏ ʴʽʰ 
оΩΣ ʶˁˍʽ˃ʺʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˇ˅ˎʴˇ˄˖˃ʷ˄ʹˌ ʰʽ˃ˇˋ˒ʰʽˊʾ˄ʹˌ όh2Iōύ ˉˊʽ˄Σ ʰ˃ʷˋ˖ˌ ˃ʶˍʱ ˁʰʽ 
нп ˗ˊʶˌ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʱˋˁʹˋʹΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʷʵʶʽ˅ʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ 
ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˇ˃ʱʵ˖˄ όǇғлΣлрύ ˋˍˇ ˊˎʻ˃ˈ ʶˉʰ˄ʰ-ˇ˅ˎʴˈ˄˖ˋʹˌ ˋˍʰ ˉˊ˗ˍʰ мл ǎŜŎ ˃ʶˍʱ ˍˇ˄ 
ˍʶˊ˃ʰˍʽˋ˃ˈ ˍʹˌ ʰˉˈ˒ˊʰ˅ʹˌΣ ˋˍˇ ˃ʷʴʶʻˇˌ ˍʹˌ ʶˉʰ˄ʰ-ˇ˅ˎʴˈ˄˖ˋʹˌ ˁʰʽ ˋˍˇ ʶ˃ʲʰʵˈ ʶˉʽ˒ʰ˄ʶʾʰˌ ˍʹˌ 
ˎˉʶˊˇ˅ˎʴˈ˄˖ˋʹˌ ʶ˄˗ ʵʶ˄ ʵʽʷ˒ʶˊʰ˄ όǇҔлΣлрύ ˋˍˇ˄ ˔ˊˈ˄ˇ ʶˉʾˍʶˎ˅ʹˌ ˍʹˌ ˃ʷʴʽˋˍʹˌ ˍʽ˃ʺˌ ˍʹˌ ʶˉʰ˄ʰ-
ˇ˅ˎʴˈ˄˖ˋʹˌΦ ʁ ˊˎʻ˃ˈˌ ʶˉʰ˄ʰ-ˇ˅ˎʴˈ˄˖ˋʹˌ ˋˍʰ ˉˊ˗ˍʰ мл ǎŜŎ ˃ʶˍʱ ˍˇ˄ ˍʶˊ˃ʰˍʽˋ˃ˈ ˍʹˌ ʰˉˈ˒ˊʰ˅ʹˌΣ ˇ 
˔ˊˈ˄ˇˌ ʶˉʾˍʶˎ˅ʹˌ ˍʹˌ ˃ʷʴʽˋˍʹˌ ˍʽ˃ʺˌ ˍʹˌ ʶˉʰ˄ʰ-ˇ˅ˎʴˈ˄˖ˋʹˌ ˁʰʽ ˍˇ ˃ʷʴʶʻˇˌ ˍʹˌ ʶˉʰ˄ʰ-ˇ˅ˎʴˈ˄˖ˋʹˌ 
ʺˍʰ˄ ˎ˕ʹ˂ˈˍʶˊʰ όǇғлΣлрύ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʱˋˁʹˋʹˌ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˉˊʽ˄ ˁʰʽ нп ˗ˊʶˌ ˃ʶˍʱ ˔˖ˊʾˌ ˄ʰ 
ˎˉʱˊ˅ˇˎ˄ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˇ˃ʱʵ˖˄ ˋʶ ʰˎˍʷˌ ˍʽˌ ʰˉˇˁˊʾˋʶʽˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ 
ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʶʽ˖˃ʷ˄ˇˌ ˊˎʻ˃ˈˌ ʶˉʰ˄ʰ-ˇ˅ˎʴˈ˄˖ˋʹˌ ˍˇˎ ʷ˅˖ ˉ˂ʰˍˏ ˃ʶˍʱ ʰˉˈ ˇ˂ʽˁʺ ˋˍʽˌ 
ˉʰ˔ˏˋʰˊˁʶˌ ʴˎ˄ʰʾˁʶˌ ˉˇˎ ˉʽʻʰ˄ʱ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ˃ʶʽ˖˃ʷ˄ʹ ˃ʽˁˊˇʰʴʴʶʽʰˁʺ ʰˉˈˁˊʽˋʹΦ ɶ ʶˁˍʷ˂ʶˋʹ ˃ʽʰ 
ʱˋˁʹˋʹˌ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ˉˊˇˁʰ˂ʶʾ ˃ʽʰ ʱ˃ʶˋʹ ʰˏ˅ʹˋʹ ˍʹˌ ˃ʽˁˊˇʰʴʴʶʽʰˁʺˌ ʰˉˈˁˊʽˋʹˌ ʹ ˇˉˇʾʰΣ 
˖ˋˍˈˋˇΣ ʷ˔ʶʽ ʶˉʰ˄ʷ˂ʻʶʽ нп ˗ˊʶˌ ˃ʶˍʱ ʰ˄ʶ˅ʱˊˍʹˍʰ ˍˇˎ ˋ˖˃ʰˍʽˁˇˏ ˂ʾˉˇˎˌ ˍʹˌ ʰˋˁˇˏ˃ʶ˄ʹˌΦ 
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ɾɳʆɮɰʁɽɶ ʆɶʅ ɾʇɹɼɶʅ ʁʀʇɱʁɿʍʅɶʅ ɼɮɹ ʆɶʅ ɳɿɳʄɱʁʃʁɹɶʅɶʅ ɼɹɿɶʆɹɼʍɿ ɾʁɿɮɲʍɿ ʆʁʇ ɳʀʍ 
ʃɽɮʆʇ ɾʇʁʅ ɼɮʆɮ ʆɶɿ ɳɼʆɳɽɳʅɶ ɮʅɼɶʅɶʅ ɾɳ ɰɮʄɶ ʅɳ ɿʁʄɾʁɰɮʄɶʅ ɼɮɹ ʃɮʋʇʅɮʄɼɳʅ ɱʇɿɮɹɼɳʅ 
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ɶ ˃ʶ˂ʷˍʹ ˍʹˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˁʰˍʱ ˍʹ˄ ʱˋˁʹˋʹ ˉʰˊʷ˔ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ 
˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˄ʶˎˊˇ˃ˎʿˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˇ˅ˎʴˈ˄˖ˋʹˌ ˍˇˎ ˃ˎˈˌ ʴʽʰ ˍʽˌ 
˃ʶˍʰʲˇ˂ʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˁʰˍʱ ˍʹ˄ ʱˋˁʹˋʹΦ ʅˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ 
˃ˎʿˁʺˌ ˇ˅ˎʴˈ˄˖ˋʹˌ ˁʰʽ ˍʹˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʱˋˁʹˋʹˌ ˃ʶ 
ʰ˄ˍʽˋˍʱˋʶʽˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ʰˎˍ˗˄ ˍ˖˄ ˃ʶˍʰʲˇ˂˗˄ ˋʶ ˄ˇˊ˃ˇʲʰˊʶʾˌ ˁʰʽ ˉʰ˔ˏˋʰˊˁʶˌ 
ʴˎ˄ʰʾˁʶˌΦ ʅˎ˄ˇ˂ʽˁʱ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ нр ʴˎ˄ʰʾˁʶˌ ˇʽ ˇˉˇʾʶˌ ˔˖ˊʾˋˍʹˁʰ˄Σ ˃ʶ ʲʱˋʹ ˍˇ ˉˇˋˇˋˍˈ ˋ˖˃ʰˍʽˁˇˏ 
˂ʾˉˇˎˌ όʃʅɽύΣ ˋʶ ˋʶ ˄ˇˊ˃ˇʲʰˊʶʾˌ όʃʅɽΥ нрΣпҕоΣпмΣ ʹ˂ʽˁʾʰΥнлΣтҕлΣуф ʶˍ˗˄Σ ƴҐмоύ ˁʰʽ ˋʶ ˉʰ˔ˏˋʰˊˁʶˌ 
όʃʅɽΥ плΣптҕсΣлтΣ ʹ˂ʽˁʾʰΥ нлΣрҕлΣфт ʶˍ˗˄Σ ƴҐмнύ ˁʰʽ ʶˁˍʷ˂ʶˋʰ˄ ˋˍʹ˄ ʱˋˁʹˋʹ ˃ˇ˄ˇˉˇʵʽˁʺ ʷˁˍʰˋʹ 
ʴˈ˄ʰˍˇˌ о ˋʶʽˊʷˌ ˍ˖˄ мл ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˋˍˇ сл҈ ˍʹˌ мɾɳ ˃ʶ ʵʽʱ˂ʶʽ˃˃ʰ о˘ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋʶʽˊ˗˄Φ ɼʰˍʱ 
ˍʹ ʵʽʱˊˁʶʽʰ ʶˁˍʷ˂ʶˋʹˌ ˍʹˌ ʱˋˁʹˋʹˌ ˁʰˍʰʴˊʱ˒ʹˁʶ ʹ ʹ˂ʶˁˍˊˇ˃ˎˇʴˊʰ˒ʽˁʺ όɶɾɱύ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍˇˎ 
ʷ˅˖ ˉ˂ʰˍˏ ˃ˎ ˁʰʽ ˃ʷˋ˖ ʰˉˇˋˏ˄ʻʶˋʹˌ ˍˇˎ ɶɾɱ ˋʺ˃ʰˍˇˌ ˉˊˇˋʵʽˇˊʾˋˍʹˁʶ ˍˇ ˉ˂ʱˍˇˌ ˍˇˎ ʵˎ˄ʰ˃ʽˁˇˏ 
ʶ˄ʷˊʴʶʽʰˌ όɲɳɼɾˉ˂ύΣ ʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ όʅɳ˄ύΦ ɳˉʾˋʹˌΣ ˁʰˍʰʴˊʱ˒ʹˁʶ ʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ 
ˇ˅ˎʴˈ˄˖ˋʹ ˍˇˎ ʷ˅˖ ˉ˂ʰˍˏ ˃ʷˋ˖ ʶʴʴˏˌ ˎˉʷˊˎʻˊʹˌ ˒ʰˋ˃ʰˍˇˋˁˇˉʾʰˌ όbLw{ύ ˁʰʽ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ ˁ˂ʾˋʹ 
ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˇ˅ˎʴˇ˄˖˃ʷ˄ʹˌ όh2Iōύ ˁʰʽ ˍʹˌ ʰˉˇ˅ˎʴˇ˄˖˃ʷ˄ʹˌ όIIōύ ʰʽ˃ˇˋ˒ʰʽˊʾ˄ʹˌ ˁʰˍʱ ˍʹ˄ 
ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ˋʶˍΦ ʃʰˊʰˍʹˊʺʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰˏ˅ʹˋʹ όǇғлΣлрύ ˍʹˌ ɶɾɱǊƳǎ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ˍʹˌ 
ʅɳ˄ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ˋʶˍ ˔˖ˊʾˌ ˄ʰ ˎˉʱˊ˅ʶʽ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ όǇғлΣлрύ 
ˋˍʹ ˃ʶˍʰʲˇ˂ʺ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˇ˃ʱʵ˖˄Φ ɶ ˁ˂ʾˋʹ ʰˏ˅ʹˋʹˌ ˍʹˌ IIō ˁʰʽ ˃ʶʾ˖ˋʹˌ ˍʹˌ h2Iō ʺˍʰ˄ 
ˎ˕ʹ˂ˈˍʶˊʹ όǇғлΣлрύ ˋˍʽˌ ˄ˇˊ˃ˇʲʰˊʶʾˌ ʴˎ˄ʰʾˁʶˌΦ ɲʶ˄ ˎˉʺˊ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ˊˎʻ˃ˇˏ 
˃ʶˍʰʲˇ˂ʺˌ ˍˇˎ ɶɾɱǊƳǎ ˋʺ˃ʰˍˇˌ όǊ Ґ лΣлуςлΣолύ ˁʰʽ ˍʹˌ ʅʶ˄ όǊ Ґ лΣлп ς лΣнуύ ˃ʶ ˍˇ ˊˎʻ˃ˈ ˃ʶˍʰʲˇ˂ʺˌ 
ˍʹˌ ʁ2ɶɰ ˁʰʽ ɶɶō ˋʶ ˁʱʻʶ ˋʶˍ ʶʾˍʶ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʶʾˍʶ ˋʶ ˁʱʻʶ ˇ˃ʱʵʰ ˔˖ˊʽˋˍʱΦ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ˄ˇˊ˃ˇʲʰˊʶʾˌ ˁʰʽ ˇʽ ˉʰ˔ˏˋʰˊˁʶˌ ʴˎ˄ʰʾˁʶˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˉʰˊˈ˃ˇʽʰ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ 
˄ʶˎˊˇ˃ˎʿˁʺˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˁʰˍʱ ˍʹ˄ ʱˋˁʹˋʹ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ʰ˂˂ʱ ʵʽʰ˒ˇˊʶˍʽˁʺ ˃ʶˍʰʲˇ˂ʽˁʺ 
˂ʶʽˍˇˎˊʴʾʰ ˃ʶ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˇ˅ˎʴˈ˄˖ˋʹ ˋˍʽˌ ˄ˇˊ˃ˇʲʰˊʶʾˌ ʴˎ˄ʰʾˁʶˌΦ I ʷ˂˂ʶʽ˕ʹ ˋˎˋ˔ʷˍʽˋʹˌ ˃ʶˍʰ˅ˏ 
ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˄ʶˎˊˇ˃ˎʿˁʺˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˁʰʽ ˍʹˌ ˇ˅ˎʴˈ˄˖ˋʹˌ ˍˇˎ ˃ˎˈˌ ˉʽʻʰ˄ʱ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ 
ˋˍʹ˄ ʰˎ˅ʹ˃ʷ˄ʹ ˔ˊʺˋʹ ʰ˄ʰʶˊˈʲʽ˖˄ ˃ʹ˔ʰ˄ʽˋ˃˗˄ ˉʰˊʰʴ˖ʴʺˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍˇˎ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʱˋˁʹˋʹˌΦ  
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ɶ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ όɾʅɳɼύ ʰ˒ˇˊʱ ˍʹ ˔ˊˇ˄ʽˁʺ 
ʵʽʰˁˏ˃ʰ˄ˋʹ ˍʹˌ ˉʶˊʽˈʵˇˎ ˃ʶˍʰ˅ˏ ʵʽʰʵˇ˔ʽˁ˗˄ ˉˎˊˇʵˇˍʺˋʶ˖˄ ˍˇˎ ˁʽ˄ʹˍʽˁˇˏ ˄ ʶˎˊ˗˄ʰ ˉˊˇˌ ˍˇ ˋˏ˄ˇ˂ˇ 
˃ˎʿˁ˗˄ ʽ˄˗˄ ˉˇˎ ˄ʶˎˊ˗˄ʶʽ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˁʽ˄ʹˍʽˁʺ ˃ˇ˄ʱʵʰΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ 
ʶ˅ʶˍʰˋˍʶʾ ʹ ˋˎˋ˔ʷˍʽˋʹ ˍ˖˄ ʵʶʽˁˍ˗˄ ˁʰʽ ʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ɾʅɳɼΣ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ όʅʶ˄ύ ˁʰʽ 
ˍˇˎ ʵˎ˄ʰ˃ʽˁˇˏ ʶ˄ʷˊʴʶʽʰˌ όɲɳɼɾˉ˂ύ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
ˍʰ˔ˎʵˏ˄ʰ˃ʹˌ ˃ʶ ˋˎ˄ʶ˔ˈ˃ʶ˄ʰ ˁʰʽ ʵʽʰ˂ʶʾˉˇ˄ˍʰ ˋʶˍΦ ɲʷˁʰ ʱ˄ʵˊʶˌΣ ʹ˂ʽˁʾʰˌ ннΣп ҕ н ʶˍ˗˄Σ ʶˁˍʷ˂ʶˋʰ˄ ˋˍʹ˄ 
ʱˋˁʹˋʹ ˁʱʻʽˋ˃ʰ ˃ʶ ˃ˉʱˊʰ п ˋˎ˄ʶ˔ˈ˃ʶ˄ʰ ˋʶˍ ˍ˖˄ с ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˁʰʽ п ʵʽʰ˂ʶʾˉˇ˄ˍʰ ˋʶˍ ˍ˖˄ с 
ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˃ʶ ˔ˊˈ˄ˇ h ˄ʱˉʰˎˋʹˌ олΩΩ ʰ˄ʱ н ʶˉʰ˄ʰ˂ʺ˕ʶʽˌΦ ɼʰʽ ˋˍʰ ʵˏˇ ˉˊˇʴˊʱ˃˃ʰˍʰ ˍˇ ʵʽʱ˂ʶʽ˃˃ʰ 
˃ʶˍʰ˅ˏ ˍ˖˄ ˋʶˍ ʺˍʰ˄ о ˂ʶˉˍʱΣ ʹ ʷ˄ˍʰˋʹ ˋˍˇ тл҈ ˍʹˌ мɾɳ ˁʰʽ ˇʽ ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ˃ʶ ˍʹ 
˃ʷʴʽˋˍʹ ʵˎ˄ʰˍʺ ˍʰ˔ˏˍʹˍʰΦ ɼʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍ˖˄ ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˁʰˍʰʴˊʰ˒ˈˍʰ˄ ʹ ˍʰ˔ˏˍʹˍʰ 
ʶˁˍʷ˂ʶˋʹˌ ˁ ʰʽ ʹ ʹ˂ʶˁˍˊˇ˃ˎˇʴˊʰ˒ʽˁʺ όɶɾɱύ ʵˊʰˋˍʹˊʽˈˍʹˍʰˍˇˎ ʷ˅˖ ˉ˂ʰˍˏ ˃ˎˈˌΦ ɾʷˋˇ ʰˉˇˋˏ˄ʻʶˋʹˌ 
ˍˇˎ ɶɾɱ ˋʺ˃ʰˍˇˌ ˉˊˇˋʵʽˇˊʾˋˍʹˁʶ ˍˇ ɲɳɼɾˉ˂Σ ʹ ʅɳ˄ ˁʰʽ ʹ ɾʅɳɼΦ ɶ ɾʅɳɼ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ʲʱˋʹ ˍˇˎ 
ˋˎ˄ˍʶ˂ʶˋˍʺ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˉˇˎ ʶʾ˄ʰʽ ʷ˄ʰ ˃ʷˍˊˇ ˍʹˌ ʰˁʰ˄ˈ˄ʽˋˍʹˌ ʰˁˇ˂ˇˎʻʾʰˌ ˉˎˊˇʵˇˍʺˋʶ˖˄ ˍˇˎ 
ˁʽ˄ʹˍʽˁˇˏ ˄ʶˎˊ˗˄ʰ ˁʰʽ ˇˊʾʸʶˍʰʽ ʹ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ʵʽʰʽˊʶ˃ʷ˄ʹ ˃ʶ ˍʹ˄ ˃ʷˋʹ ɾʅɳɼΦ ɶ ɶɾɱ ˁʰʽ ʹ ʅɳ˄ 
ʵʶ˄ ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʰ˄ όǇҔлΣлрύ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ʵʶ˄ ʱ˂˂ʰ˅ʰ˄ ˃ʶ ˍʹ˄ ʶˁˍʷ˂ʶˋʺ 
ˍˇˎˌΦ ɲʶ˄ ʲˊʷʻʹˁʶ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ɾʅɳɼ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋˎ˄ʶ˔ˈ˃ʶ˄˖˄ ˁʰʽ ˍ˖˄ ɻ̔ ʰ˂ʶʽˉˈ˄ˍ˖˄ ˋʶˍ 
(p>0,05). ʍˋˍˈˋˇΣ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʵˏˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˎˉʺˊ˅ʰ˄ ˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʶˉʰ˄ʰ˂ʺ˕ʶ˖˄ ˈˉˇˎ ˋˍʹ˄ мʹ ́  ɾʅɳɼ ˔ʰ˃ʹ˂ˈˍʶˊʹ ʰˉˈ ˍʽˌ нʹ, 4ʹ, 5ʹ ˁ ʰʽ сʹ ̀ ˍˇ нˇ ̀ ʶˍ όǇ Ґ лΣллпύ ˁʰʽ ˃ʶ 
ˈ˂ʶˌ ˍʹˌ ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˋˍˇ пˇ ˋʶˍ όǇҐлΣлнύΦ ɳˉʽˉ˂ʷˇ˄Σ ˋˍʹ˄ оʹ ʶˉʰ˄ʱ˂ʹ˕ʹ ʹ ɾʅɳɼ ʺˍʰ˄ ˔ʰ˃ʹ˂ˈˍʶˊʹ 
ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ˄ сʹ ʶˉʰ˄ʱ˂ʹ˕ʹ ˋˍˇ мˇ ˋʶˍ όǇҐлΣллмύ ˁʰʽ ˋˍˇ нˇ ˋʶˍ όǇҐлΣлнύΦ ɲʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ 
ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ ɾʅɳɼ ˃ʶ ˍʹ˄ ʅʶ˄ ˁʰʽ ɲɳɼɾˉ˂Φ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ʴˊʺʴˇˊʹ ʰˏ˅ʹˋʹ ˍʹˌ ɾʅɳɼ ˉʽʻʰ˄ʱ 
˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ˉˊˇˋʰˊ˃ˇʴʺ ˍˇˎ ˄ʶˎˊˇ˃ˎʿˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇˎ ˊˎʻ˃ˇˏ 
ˉˎˊˇʵˈˍʹˋʹˌ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ˄ʶˎˊ˗˄˖˄ ʷˍˋʽ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ  ́ʲʷ˂ˍʽˋˍʹ ˔ˊˇ˄ʽˁʺ ʰ˂˂ʹ˂ˇˎ˔ʾʰ ʴʽʰ ˍʹ˄ 
ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʶˉʽʻˎ˃ʹˍʺˌ ʰˉˈʵˇˋʹˌΦ 
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ʆˇ ˋˏ˄ʵˊˇ˃ˇ ˉˇ˂ˎˁˎˋˍʽˁ˗˄ ˖ˇʻʹˁ˗˄ όt/h{ύ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˇˊ˃ˇ˄ʽˁʺ ʵʽʰˍʰˊʰ˔ʺΣ ˃ʶ ˎ˕ʹ˂ʺ 
ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˋˍʹ˄ ʰ˄ʰˉʰˊʰʴ˖ʴʽˁʺ ʹ˂ʽˁʾʰ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˁʰʽ ˍʰ ˉʽˇ ˋˎ˄ʺʻʹ ˋˎ˃ˉˍ˗˃ʰˍʰ 
ʶʾ˄ʰʽ ˇʽ ʶ˄ʵˇˁˊʽ˄ʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ˁʰʽ ʹ ˉʰ˔ˎˋʰˊˁʾʰΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷˊʶˎ˄ʶˌ ˃ʶ˂ʶˍˇˏ˄ ˁʰʽ 
ˍˇ˄ʾʸˇˎ˄ ˍʰ ʶˎʶˊʴʶˍʽˁʱ ˇ˒ʷ˂ʹ ˍʹˌ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˖ˌ ʷ˄ʰ ʶ˄ʰ˂˂ʰˁˍʽˁˈ ʺ ˋˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁˈ 
ʶˊʴʰ˂ʶʾˇ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˋˎ˄ʵˊˈ˃ˇˎ ˃ʷˋ˖ ˍʹˌ ʰˉ˗˂ʶʽʰˌ ʲʱˊˇˎˌ ˁʰʽ ˍ˖˄ ʰ˂˂ʰʴ˗˄ ˉˇˎ 
ˉʽʻʰ˄ʱ ʶˉʽ˒ʷˊʶʽ ˋˍˇ ˇˊ˃ˇ˄ʽˁˈ ˉˊˇ˒ʾ˂ ˍˇˎ ʰˍˈ˃ˇˎΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ʺˍʰ˄ ʹ 
˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˍʹˌ ʱˋˁʹˋʹˌ ˋˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˇˊ˃ˇ˄ʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˉʰ˔ˏˋʰˊˁ˖˄ ʴˎ˄ʰʽˁ˗˄ ˃ʶ 
ˋˏ˄ʵˊˇ˃ˇ t/h{ ˗ˋˍʶ ˄ʰ ˃ʶʽ˖ʻˇˏ˄ ˇʽ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎ ˁʰʽ ʹ ˔ˊʺˋʹ ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˋˁʶˎʰˋ˃ʱˍ˖˄Φ ɶ 
ʰ˄ʰʸʺˍʹˋʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ʷʴʽ˄ʶ ˋˍʽˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ tǳōƳŜŘΣ {ŎƛŜƴŎŜ5ƛǊŜŎǘ ˁʰʽ {ŎƻǇǳǎΦ ʁʽ ˂ʷ˅ʶʽˌ 
ˁ˂ʶʽʵʽʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʽˌ ˃ʹ˔ʰ˄ʷˌ ʰ˄ʰʸʺˍʹˋʹˌ ʺˍʰ˄Υ ŜȄŜǊŎƛǎŜΣ ƭƛŦŜǎǘȅƭŜ ƛƴǘŜǊǾŜƴǘƛƻƴΣ 
tƻƭȅŎȅǎǘƛŎ hǾŀǊȅ {ȅƴŘǊƻƳŜ όt/h{ύΣ ƻōŜǎƛǘȅΣ ƛƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜΣ ŀŘƛǇƻƪƛƴŜǎΦ ʆʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʶ˅ʽ˃ˈˍʹˍʰˌ 
ʴʽʰ ˍʹ˄ ʷ˄ˍʰ˅ʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄Υ ʰύ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʷʴˁˎˊʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱΣ ʲύ 
ʱˊʻˊʰ ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʰ˄ ˍʰ ˍʶ˂ʶˎˍʰʾʰ мл ˔ˊˈ˄ʽʰΣ ʴύ ˍʹ˄ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ˋ˔ʷˋʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ˃ʶ ˍˇ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ ʵύ ˍʹ˄ ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰ ˋˎʴʴˊʰ˒ʺˌ ˍ˖˄ ˃ʶ˂ʶˍ˗˄Φ ɮˉˈ ˍˇ ˋˏ˄ˇ˂ˇ 
ˍ˖˄ мул ʱˊʻˊ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʽˌ ʰ˄ʰʸʹˍʺˋʶʽˌ ˋˍʽˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄Σ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˁʰʽ 
ˁˊʾʻʹˁʰ˄ ˁʰˍʱ˂˂ʹ˂ʶˌ ʴʽʰ ʰ˄ʱ˂ˎˋʹ млн ˃ʶ˂ʷˍʶˌΣ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ нп ˃ʶ˂ʷˍʶˌ ʰ˒ˇˊˇˏˋʰ˄ ˋˍʹ˄ ʶˉʾʵˊʰˋʹ 
ˍʹˌ ʱˋˁʹˋʹˌ ˋˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˇˊ˃ˇ˄ʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˉʰ˔ˏˋʰˊˁ˖˄ ʴˎ˄ʰʽˁ˗˄ ˃ʶ ˋˏ˄ʵˊˇ˃ˇ ˉˇ˂ˎˁˎˋˍʽˁ˗˄ 
˖ˇʻʹˁ˗˄Φ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ʷ˄ˍˇ˄ʹ ʰʶˊˈʲʽʰ ʱˋˁʹˋʹ ʲʶ˂ˍʽ˗˄ʶʽ ˍʰ 
ʶˉʾˉʶʵʰ ˍʹˌ ʽ˄ˋˇˎ˂ʾ˄ʹˌ ˋʶ ʴˎ˄ʰʾˁʶˌ ˃ʶ ˍˇ ˋˏ˄ʵˊˇ˃ˇ t/h{ ʶ˄˗ ʹ ˉˊˇˉˈ˄ʹˋʹ ʵˏ˄ʰ˃ʹˌ ˃ˉˇˊʶʾ ˄ʰ 
ʲʶ˂ˍʽ˗ˋʶʽ ˍʰ ʶˉʾˉʶʵʰ ʰ˄ʵˊˇʴˈ˄˖˄Σ ʰ˄ ˁʰʽ ʰˉʰʽˍˇˏ˄ˍʰʽ ˉˊˈˋʻʶˍʶˌ ˃ʶ˂ʷˍʶˌΦ ɶ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ 
ˉˊˇʴˊʱ˃˃ʰˍʰ ʴʽˈʴˁʰ ʵʶʾ˔˄ˇˎ˄ ʲʶ˂ˍʽ˗ˋʶʽˌ ˋˍʰ ʰ˄ʵˊˇʴˈ˄ʰ ʶ˄˗ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʱˋˁʹˋʹˌ ˋˍʽˌ ʰʵʽˉˇˁʾ˄ʶˌ ˁʰʽ ˍʹ˄ ʰ˄ʰˋˍʰ˂ˍʽˁʺ ˇˊ˃ˈ˄ʹ 
aǸƭƭŜǊƛŀƴ όŀƴǘƛ-aǸƭƭŜǊƛŀƴ ƘƻǊƳƻƴŜΣ ɮɾɶύΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ˃ʽʰ ʴ˂ˎˁˇˉˊ˖ˍʶʿ˄ʽˁʺ ˇˊ˃ˈ˄ʹ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ 
˃ʶ ˍʹ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˋˍʹ ʻˎ˂ʰˁʽˇʴʷ˄ʶˋʹΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ 
ˇʵʹʴʾʶˌ ˉˇˎ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ʴʽʰ ʴˎ˄ʰʾˁʶˌ ˃ʶ t/h{ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʷ˄ˍˇ˄ʹ ʰʶˊˈʲʽʰ ʱˋˁʹˋʹ ˁʰʽ 
ˉˊˇˉˈ˄ʹˋʹ ˃ʶ ʰ˄ˍʽˋˍʱˋʶʽˌ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ˍʹˌ ʶˎʰʽˋʻʹˋʾʰˌ ˋˍʹ˄ ʽ˄ˋˇˎ˂ʾ˄ʹΣ ˖ˋˍˈˋˇΣ 
ʰˉʰʽˍˇˏ˄ˍʰʽ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʶˌ ʴʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ʶˉʽʵˊʱˋʶ˖˄ ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˃ˇˊ˒˗˄ 
ʱˋˁʹˋʹˌ ˋˍʽˌ ˂ʽˉˇˁʾ˄ʶˌ ˁʰʽ ˍʹ˄ ˇˊ˃ˈ˄ʹ !aI ˋʶ ʴˎ˄ʰʾˁʶˌ ˃ʶ t/h{Φ 
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ɶ ɳʃɹɲʄɮʅɶ ɳɿʁʅ ʅʇɿɲʇɮʅʆɹɼʁʇ ʃʄʁɱʄɮɾɾɮʆʁʅ ɮɳʄʁɰɹɮʅ ɮʅɼɶʅɶʅ ɼɮɹ ɾʇɻɼɶʅ 
ɳɿɲʇɿɮɾʍʅɶʅ ʅɳ ɮɹɾʁɲʇɿɮɾɹɼɳʅ ʃɮʄɮɾɳʆʄʁʇʅ ɱʇɿɮɹɼʍɿ ɾɳ ʅɮɼʋɮʄʍɲɶ ɲɹɮɰɶʆɶ ɼʇɶʅɶʅ 
 

THE EFFECT OF A COMBINED AEROBIC AND RESISTANCE EXERCISE PROGRAM ON HEMODYNAMIC 
PARAMETERS IN PREGNANT WOMEN WITH GESTATIONAL DIABETES MELLITUS  
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 1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
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 3 ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣΣ ɾˇ˄ʱʵʰ ɳ˄ʵˇˁˊʽ˄ˇ˂ˇʴʾʰˌ ɮ˄ʰˉʰˊʰʴ˖ʴʺˌΣ ɮΩ ɾʰʽʶˎˍʽˁʺ-ɱˎ˄ʰʽˁˇ˂ˇʴʽˁʺ 
ɼ˂ʽ˄ʽˁʺΣ ʆ˃ʺ˃ʰ ɹʰˍˊʽˁʺˌΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 

 4ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆ˃ʺ˃ʰ ɹʰˍˊʽˁʺˌΣ ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹ 
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ɮˉˈ ˍʽˌ ˉˊ˗ˍʶˌ ˃ʷˊʶˌ ˃ʶˍʱ ˍʹ ˋˏ˂˂ʹ˕ʹ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁʰˊʵʽʰʴʴʶʽʰˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ ʷˍˋʽ 
˗ˋˍʶ ʹ ʷʴˁˎˇˌ ˄ʰ ˃ˉˇˊʷˋʶʽ ˄ʰ ʰ˄ˍʰˉˇˁˊʽʻʶʾ ˋˍʽˌ ʰˎ˅ʰ˄ˈ˃ʶ˄ʶˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˏʹˋʹˌΦ ɮ˄ ˁʰʽ ˇʽ 
ˁʰˊʵʽʰʴʴʶʽʰˁʷˌ ʰ˂˂ʰʴʷˌ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ʰ˄ʰˋˍˊʷ˕ʽ˃ʶˌ ˃ʶˍʱ ˍˇ˄ ˍˇˁʶˍˈ ˋʶ ˎʴʽʶʾˌ ʴˎ˄ʰʾˁʶˌΣ ˎˉʱˊ˔ʶʽ 
ˉʽʻʰ˄ˈˍʹˍʰ ˄ʰ ʶ˃˒ʰ˄ʽˋˍˇˏ˄ ʺ ˄ʰ ʶˉʽʵʶʽ˄˖ʻˇˏ˄ ˉˊˇːˉʱˊ˔ˇˎˋʶˌ ˉʰʻʺˋʶʽˌΣ ʶʽʵʽˁʱ ˋʶ ʴˎ˄ʰʾˁʶˌ ˃ʶ 
ˉʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ˉʰ˔ˎˋʰˊˁʾʰΣ ˇ ʵʽʰʲʺˍʹˌΣ ʹ ˎˉʷˊˍʰˋʹΣ ˍˇ ˁʱˉ˄ʽˋ˃ʰ ˁʰʽ ʹ ʹ˂ʽˁʾʰΦ 
ɶ ˋˎˋˍʹ˃ʰˍʽˁʺ ʱˋˁʹˋʹ ˃ʷˍˊʽʰˌ ʷ˄ˍʰˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʹ˄ ˁʰˊʵʽˇʰ˄ʰˉ˄ʶˎˋˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˁʰʽ 
˄ʰ ˃ʶʽ˗ˋʶʽ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍʽˌ 
ʰʽ˃ˇʵˎ˄ʰ˃ʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
ˋˎ˄ʵˎʰˋ˃ˇˏ ˃ʷˍˊʽʰˌ ʰʶˊˈʲʽʰˌ ʱˋˁʹˋʹˌ ˁʰʽ ˃ˎʿˁʺˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ ˋʶ ʴˎ˄ʰʾˁʶˌ ˃ʶ ʅʰˁ˔ʰˊ˗ʵʹ 
ɲʽʰʲʺˍʹ ɼˏʹˋʹˌ όʅɲɼύΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ оу ʴˎ˄ʰʾˁʶˌ ˃ʶ ʅɲɼΣ ˇʽ ˇˉˇʾʶˌ ˔˖ˊʾˋˍʹˁʰ˄ 
ˋʶ о ˇ˃ʱʵʶˌΥ ʁ˃ʱʵʰ ɯˋˁʹˋʹˌ όƴҐмлύΣ ʁ˃ʱʵʰ ʃʶˊˉʰˍʺ˃ʰˍˇˌ όƴҐмоύ ˁʰʽ ʁ˃ʱʵʰ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ 
όƴҐмрύΦ ʂ˂ʶˌ ˇʽ ʵˇˁʽ˃ʰʸˈ˃ʶ˄ʶˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ˉʰˊʶ˃ʲʰˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ о ˒ˇˊʷˌ ˍʹ˄ 
ʶʲʵˇ˃ʱʵʰΣ ˃ʶ ˍʹ˄ ʁɮ ˄ʰ ʰˁˇ˂ˇˎʻʶʾ ʶˉʽʲ˂ʶˉˈ˃ʶ˄ˇ ˋˎˋˍʹ˃ʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˋˎ˄ʵˎʰˋ˃ˇˏ ˃ʷˍˊʽʰˌ 
ʰʶˊˈʲʽʰˌ ʱˋˁʹˋʹˌ ˁʰʽ ˃ˎʿˁʺˌ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌΣ ʹ ʁʃ ˉˊˈʴˊʰ˃˃ʰ ˋˎˋˍʹ˃ʰˍʽˁˇˏ ˉʶˊˉʰˍʺ˃ʰˍˇˌ ˔˖ˊʾˌ 
ʶˉʾʲ˂ʶ˕ʹ ˁʰʽ ʹ ʁʅ ˋˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ʴʽʰ ʱˋˁʹˋʹΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʇˉˇ˃ʷʴʽˋˍʹ ɲˇˁʽ˃ʰˋʾʰ ɼˇˉ˗ˋʶ˖ˌ 
όʇɲɼύ ʵˏˇ ˒ˇˊʷˌΥ ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹ ό˃ʶ ˍʹ ʵʽʱʴ˄˖ˋʹύ ˁʰʽ ˍʶ˂ʽˁʺ ό˃ʾʰ ʶʲʵˇ˃ʱʵʰ ˉˊʽ˄ ˍˇ˄ ˍˇˁʶˍˈύΦ ɼʰˍʱ 
ˍʹ˄ ʇɲɼ ˁʰˍʰʴˊʱ˒ʹˁʶ ʹ ɼʰˊʵʽʰˁʺ ʅˎ˔˄ˈˍʹˍʰ ʹˊʶ˃ʾʰˌ όɼʅ ʹˊʶ˃ʾʰˌύΣ ˋˍʰ о ˋˍʱʵʽʰ ˍʹˌ ʇɲɼ ˁʰʽ ˁʰˍʱ ˍʹ 
˒ʱˋʹ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ɳˉʾˋʹˌΣ ˃ʶˍˊʺʻʹˁʶ ʹ ɮˊˍʹˊʽʰˁʺ ʃʾʶˋʹ όɮʃύ ʹˊʶ˃ʾʰˌ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˇ 
˔ˊˈ˄ˇˌ ˍʶˊ˃ʰˍʽˋ˃ˇˏ ό¢ƛƳŜύ ˁʱʻʶ ˇ˃ʱʵʰˌ ˋˍʹ˄ ʇɲɼ ˃ʶ ˈˊʽˇ ˍʶˊ˃ʰˍʽˋ˃ˇˏ ˍˇˎˌ мол ˉʰ˂˃ˇˏˌκ˂ʶˉˍˈΦ ɶ 
ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ʁ˃ʱʵʰ ˋˍʹ˄ 
ɼʅ ˁʰʽ ˋˍʰ ˍˊʾʰ ˋˍʱʵʽʰ ˍʹˌ ʇɲɼ όǇғлΣлрύ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ˄ ˔ˊˈ˄ˇ ˍʶˊ˃ʰˍʽˋ˃ˇˏ όǇғлΣлрύΦ ɲʶ˄ 
ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˖ˋˍˈˋˇ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ˁˏˊʽʰ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ʁ˃ʱʵʰ ˋˍʹ˄ ɼʅ 
ʹˊʶ˃ʾʰˌ ˁʰʽ ˋˍʹ˄ ɮʃ ʹˊʶ˃ʾʰˌ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ 
˃ʶ˂ʷˍʹˌ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ˄ ʱˉˇ˕ʹ ˈˍʽ ʹ ʱˋˁʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ʻʶˍʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌ ˋˍʹ ˊˏʻ˃ʽˋʹ 
ˍʹˌ ʰʽ˃ˇʵˎ˄ʰ˃ʽˁʺˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˁˈ˃ʹ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˁˏʹˋʹˌ ˋʶ ʴˎ˄ʰʾˁʶˌ ˃ʶ ʅɲɼΦ 
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ʆʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ʶʴˁˎ˃ˇˋˏ˄ʹˌ ˉˇ˂˂ʷˌ ʰ˂˂ʰʴʷˌ ˋˎ˄ˍʶ˂ˇˏ˄ˍʰʽ ˋˍˇ˄ ʴˎ˄ʰʽˁʶʾˇ ˇˊʴʰ˄ʽˋ˃ˈ ʴʽʰ ˍʹ˄ 
ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ʶ˃ʲˊˏˇˎΣ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˄ʰˍˇ˃ʽˁʷˌΣ ˒ˎˋʽˇ˂ˇʴʽˁʷˌΣ ʲʽˇ˔ʹ˃ʽˁʷˌΣ ˁʰʽ ˕ˎ˔ˇ˂ˇʴʽˁʷˌ 
˃ʶˍʰʲˇ˂ʷˌΦ ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ʰˎˍʺˌΣ ʹ ˒ˎˋʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʴʽʰ ˍʹ ʴˎ˄ʰʾˁʰ 
˃ʶˍʰʲʱ˂˂ʶˍʰʽΦ ʅˁˇˉˈ ʰˎˍʺˌ ˍʹˌ ʰ˄ʰˋˁˇˉʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʶ ʹ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ˋˎ˃ʲˇ˂ʺˌ ˍʹˌ 
ˎʵˊˇʴˎ˃˄ʰˋˍʽˁʺˌ ˋˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ʶʴˁˏ˖˄ ʴˎ˄ʰʽˁ˗˄Φ ɳ˅ʶˍʱˋˍʹˁʶ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ 
ˋˍʰ ˋˎˋˍʺ˃ʰˍʰ ˍˇˎ ʴˎ˄ʰʽˁʶʾˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ˄ʶˊˇˏΣ ˍˇ ˁʰˍʱ˂˂ʹ˂ˇ ʰˋˁʹˋʽˇ˂ˈʴʽˇ 
ˋʶ ˎʵʱˍʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ʶʴˁˎ˃ˇˋˏ˄ʹˌΦ ɶ ʰ˄ʰʸʺˍʹˋʹ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʷˋ˖ ˍ˖˄ ʲʱˋʶ˖˄ ʵʶʵˇ˃ʷ˄˖˄ έtǳōaŜŘέ ˁʰʽ άDƻƻƎƭŜ {ŎƘƻƭŀǊέ ˁʰʽ ʰ˒ˇˊʱ ˋˍʹ˄ 
ˉʶˊʾˇʵˇ нлнн-нлноΣ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʰˁˈ˂ˇˎʻ˖˄ ˒ˊʱˋʶ˖˄-ˁ˂ʶʽʵʽ˗˄Υ άǿŀǘŜǊ ŜȄŜǊŎƛǎŜ ǇǊƻƎǊŀƳέΣ ά 
ƘŜŀƭǘƘȅ ǇǊŜƎƴŀƴǘ ǿƻƳŜƴέΣ άŎƻƴǘǊƻƭ ǘǊƛŀƭǎέΦ ʅˎ˄ˇ˂ʽˁʱ ʲˊʷʻʹˁʰ˄ нфм ʱˊʻˊʰ ˁʰʽ ʰˉˇˍʶ˂ˇˏˋʰ˄ 
ʶ˂ʶʴ˔ˈ˃ʶ˄ʶˌ ˁ˂ʽ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ʰˎˍʷˌΣ ʹ ʱˋˁʹˋʹ ˋˍˇ ˄ʶˊˈ ʷ˔ʶʽ ʻʶˍʽˁˈ ʰ˄ˍʾˁˍˎˉˇ ˋˍʹ˄ 
ˎʴʶʾʰ ˍʹˌ ʴˎ˄ʰʾˁʰˌ ˉˇˎ ˁˎˇ˒ˇˊʶʾ ˃ʶ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍˇˎ ˃ˎʿˁˇˏ ˍʹˌ ˋˎˋˍʺ˃ʰˍˇˌΣ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 
ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˍˇˎ ʰʾ˃ʰˍˇˌ ˋˍʰ ʱˁˊʰΣ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʶˎ˂ˎʴʽˋʾʰˌ ˋˍˇˎˌ ˍʷ˄ˇ˄ˍʶˌ ˁʰʽ ˋˍˇˎˌ 
ˋˎ˄ʵʷˋ˃ˇˎˌΣ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍ˖˄ ˇʽʵʹ˃ʱˍ˖˄ ˋˍʽˌ ʰˊʻˊ˗ˋʶʽˌΣ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ 
ʰˉ˗˂ʶʽʰˌ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˁʰʽ ʶ˃˒ʱ˄ʽˋʹˌ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Σ ˍʹˌ ˁʰ˂ˏˍʶˊʹˌ ʻʶˊ˃ˇˊˏʻ˃ʽˋʹˌΣ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ 
ˍʹˌ ˕ˎ˔ʽˁʺˌ ʶˎʶ˅ʾʰˌ ˁʰʽ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˃ʽʰˌ ʴʶ˄ʽˁˈˍʶˊʹˌ ˔ʰ˂ʱˊ˖ˋʹˌΦ ʁʽ ʶʴˁˎ˃ˇ˄ˇˏˋʶˌ ʴˎ˄ʰʾˁʶˌ ˃ʶ ˍʹ˄ 
ʱʵʶʽʰ ˍˇˎ ʴʽʰˍˊˇˏ ˃ˉˇˊˇˏ˄ ˄ʰ ʴˎ˃˄ʰˋˍˇˏ˄ ˃ʶ ʰˋ˒ʱ˂ʶʽʰ ˋʶ ˃ʷˍˊʽʰˌ ʷ˄ˍʰˋʹˌ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ 
ˋˍˇ ˄ʶˊˈ ˉˇˎ ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ˄ ˁʰ˂ʺ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˋʶ ʻʶˊ˃ˇˁˊʰˋʾʰ ˄ʶˊˇˏ ˉˇˎ ˁˎ˃ʰʾ˄ʶˍʰʽ 
ʰˉˈ нуo ̫ ˖ˌ ооo / ˔˖ˊʾˌ ˍˇ˄ ˒ˈʲˇ ˋ˖˃ʰˍʽˁʺˌ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹˌ ˉˇˎ ʻʰ ʲ˂ʱ˕ʶʽ ˍˇ ʷ˃ʲˊˎˇΦ ʃˊˇˍʶʾ˄ʶˍʰʽ 
ʹ ʷ˄ʰˊ˅ʹ ˍʹˌ ʱˋˁʹˋʹˌ ˋˍˇ ˄ʶˊˈ ˄ʰ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ˍˊʾˍˇ ˃ʺ˄ʰ ʶʴˁˎ˃ˇˋˏ˄ʹˌΣ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ н-о ˍʹ˄ 
ʶʲʵˇ˃ʱʵʰ ˁʰʽ ʵʽʱˊˁʶʽʰ пр ˂ʶˉˍ˗˄ ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍʹ ʴˏ˃˄ʰˋʹ ˍ˖˄ ʱ˄˖ - ˁ ʱˍ˖ ʱˁˊ˖˄ ˁʰʽ ˍˇˎ ˁˇˊ˃ˇˏΣ 
ˁʰʽ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ʵʽʰˍʱˋʶʽˌ ˁʰʽ ˔ʰ˂ʱˊ˖ˋʹ ˃ʶ ʰ˄ʰˉ˄ˇʷˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʱ ˍˇˎˌΣ ʶ˄˗ ˋˎˋˍʺ˄ʶˍʰʽ 
ʹ ʰˉˇ˒ˎʴʺ ʶˁˍʷ˂ʶˋʹˌ ʰ˂˃ʱˍ˖˄Φ ɶ ˎʴʶʾʰΣ ʹ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ʹ ʵˏ˄ʰ˃ʹ ˉˇˎ ˋˎ˄ˇʵʶˏˇˎ˄ ˍʹ˄ 
ʱˋˁʹˋʹ ˃ˉˇˊʶʾ ʶˉʾˋʹˌ ˄ʰ ʶʾ˄ʰʽ ˃ʽʰ ˍʶˊʱˋˍʽʰ ʲˇʺʻʶʽʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˍˇˁʶˍˇˏ ˁʰʽ ˍʹˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˃ʶˍʱ ˍˇ˄ ˍˇˁʶˍˈΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ʱˋˁʹˋʹ ˋʶ ˎʵʱˍʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˉˊˇʱʴʶʽ ˍʹ˄ 
ˎʴʶʾʰ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˉˇˎ ˁˎˇ˒ˇˊˇˏ˄ ˁʰʽ ˋˎˋˍʺ˄ʶˍʰʽ ˖ˌ ʽʵʰ˄ʽˁʺ ˃ˇˊ˒ʺ ʱˋˁʹˋʹˌ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ 
ʶʴˁˎ˃ˇˋˏ˄ʹˌΦ 
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ɮʃʁ ʆɶ ʅɾʇʄɿɶ ʅʆɶɿ ɮɸɶɿɮΥ ʃɮɿɹʍɿɹʁʅ ɱʅ ɼɮɹ ɶ ʃʄʍʆʁʃʁʄɹɮ ʆʍɿ ɮɸɽɶʆʄɹʍɿ ʆʁʇ ʅʆʁɿ 
ɳɽɽɶɿɹɼʁ ɮɸɽɶʆɹʅɾʁ 
 

FROM SMYRNA TO ATHENS: PANIONIOS CLUB AND THE VANGUARD OF ITS FEMALE ATHLETES IN 
GREEK SPORTS 
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ˍʶ˂ʶˎˍʰʾʰ ˒ˇˊʱ ˋˍˇˎˌ ʁ˂ˎ˃ˉʽʰˁˇˏˌ ɮʴ˗˄ʶˌ ˍʹˌ ʅˍˇˁ˔ˈ˂˃ʹˌ ˍˇ мфмн ʶˁˍˈˌ ʰˉˈ ˍˇ ˍˊʽˉ˂ˇˏ˄ ˉˇˎ 
ʲˊʽˋˁˈˍʰ˄ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ˃ˈ˄ˇ ʵˏˇ ʁ˂ˎ˃ˉʽʱʵ˖˄ ˍˇˎ мфлл ˁʰʽ ˍˇˎ мфлпΦ ʁʽ ˁˏˊʽˇʽ ˂ˈʴˇʽ ʴʽʰ ˍʹ˄ 
ʰ˒ʰʾˊʶˋʺ ˍˇˎˌ ʺˍʰ˄ ˇ ˃ʽˁˊˈˌ ʰˊʽʻ˃ˈˌ ʰʻ˂ʹˍ˗˄ ˉˇˎ ʶ˄ʵʽʰ˒ʶˊˈˍʰ˄ ʴʽΩ ʰˎˍʱΣ ʹ ʽʵʽʰʾˍʶˊʰ ˃ʶʴʱ˂ʹ 
ˋˎ˔˄ˈˍʹˍʰ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˋˍʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰʴ˖˄ʾˋ˃ʰˍʰ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˃ʶʽ˖˃ʷ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎ 
ˁˇʽ˄ˇˏΦ ʆʷ˂ˇˌΣ ˉʰˊʱ ˍʹ˄ ˃ʽˁˊʺ ˉˇˊʶʾʰ ˉˇˎ ʶʾ˔ʰ˄ ˍʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰʴ˖˄ʾˋ˃ʰˍʰ ˋˍˇˎˌ ʁ˂ˎ˃ˉʽʰˁˇˏˌ 
ɮʴ˗˄ʶˌ ˉˊˈ˂ʰʲʰ˄ ˁʰʽ ʰ˄ʷʵʶʽ˅ʰ˄ ˃ʶʴʱ˂ˇˎˌ ʰʻ˂ʹˍʷˌ ˈˉ˖ˌ ˍˇ˄ ɮ˃ʶˊʽˁʰ˄ˈ ʄʷʽ ɱʽˇˏˊʽ ˁʰʽ ˍˇ˄ ɴ˂˂ʹ˄ʰ 
ɼ˖˄ˋˍʰ˄ˍʾ˄ˇ ʆˋʽˁ˂ʹˍʺˊʰ ˃ʶ ˍˇ˄ ˉˊ˗ˍˇ ˄ʰ ˁʰˍʰˁˍʱ ʵʷˁʰ ˔ˊˎˋʱ ˃ʶˍʱ˂˂ʽʰ ˋˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎ ˋʶ 
ˍʷˋˋʶˊʶʽˌ ʁ˂ˎ˃ˉʽʱʵʶˌ ˁʰʽ ˍˇ˄ ʵʶˏˍʶˊˇ ˍʷˋˋʶˊʰ ˃ʶˍʱ˂˂ʽʰ ˋˍʹ˄ ˋˎ˃˃ʷˍˇ˔ʺ ˍˇˎ ˋʶ ʵˏˇ ʁ˂ˎ˃ˉʽʱʵʶˌΣ 
ʷ˄ʰ ˔ˊˎˋˈΣ ʵˏˇ ʰˋʹ˃ʷ˄ʽʰ ˁʰʽ ʷ˄ʰ ˔ʱ˂ˁʽ˄ˇΦ  
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ɶ ʃɮɹɲɳɹɮ ɼɮɹ ʆɮ ʃɳʄɹɳʋʁɾɳɿɮ ʆʍɿ ζʅʃʁʇɲʍɿη ʅʆɮ ɱʇɾɿɮʅɹɮ ʆɶʅ ɾΦ ɮʅɹɮʅ ʆʁɿ мƻ ɮɹΦ ʃΦʋΦ 
ʃʁʅʁʆɹɼɮ ʅʆʁɹʋɳɹɮΣ ɾɳɽɳʆɶ ɼɮɹ ʅʇɾʃɳʄɮʅɾɮʆɮ 
 

THE EDUCATION AND THE CONTENTS OF THE "STUDIES" IN THE GYMNASIUMS OF ASIA MINOR IN 
THE 1ST CENTURY B.C. QUANTITATIVE DATA, STUDY AND CONCLUSIONS 

 

ɼʰ˃ʷʰˌ ɿ., ɮ˂˃ˉʰ˄ʾʵʹˌ ɳ.  
N. Kameas, E. Almpanidis  
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ʰˊʽʻ˃ʹˍʽˁʺκˉˇˋˇˍʽˁʺ ˁʰˍʰʴˊʰ˒ʺ ˁʰʽ ʹ ˋ˔ʶˍʽˁʺ ˃ʶ˂ʷˍʹΣ ˍ˖˄ 
ˉʶˊʽʶ˔ˇ˃ʷ˄˖˄ ˍʹˌ ˉʰʽʵʶʾʰˌ ˋˍʰ ɱˎ˃˄ʱˋʽʰ ˍʹˌ ɾΦ ɮˋʾʰˌ ˍˇ˄ мˇ ʰʽΦˉΦʋΦ ˃ʷˋʰ ʰˉˈ ʶˉʽ˂ʶʴ˃ʷ˄ʶˌ 
ˉˊ˖ˍˇʴʶ˄ʶʾˌ ˉʹʴʷˌΦ ɶ ʶˊʶˎ˄ʹˍʽˁʺ ˉˊˇˋˉʱʻʶʽʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʻʶ˖ˊ˗˄ˍʰˌΣ ʰύ ˍʽˌκˍʹ˄ ʰʻ˂ʹˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌκʰʻ˂ʹˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΣ ʲύ ˍʹ ʻʶ˖ˊʹˍʽˁʺκʵʽʰ˄ˇʹˍʽˁʺ ˉʰʽʵʶʾʰΣ ʴύ ˃ˇˎˋʽˁʺ ˉʰʽʵʶʾʰΣ ʵύ 
ʹʻʽˁʺ ʰʴ˖ʴʺ ˁʰʽ ʶύ ˍʹ ˋˍˊʰˍʽ˖ˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˖ˌΣ ʲʰˋʽˁʷˌ ˋˎ˄ʽˋˍ˗ˋʶˌ ˍˇˎ ζˉʰʽʵʶˎˍʽˁˇˏ 
ˋ˔ʶʵʽʰˋ˃ˇˏη ˁʱʻʶ ˉˈ˂ʹˌ ˁʰʽ ɱˎ˃˄ʱˋʽˇˎ ˍʹˌ ɾΦ ɮˋʾʰˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˇʽ ʰ˄ʱ˂ˇʴʶˌ 
ʲʰˋʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌ όˉʰʽʵʶˎˍʽˁ˗˄ύ ˉʶˊʽʶ˔ˇ˃ʷ˄˖˄ ˈˉˇˎΣ ʶ˄ˍʱ˔ʻʹˁʰ˄ ˁʰˍʰ˂˂ʺ˂˖ˌ ˍʰ ʶˉʽ˃ʷˊˇˎˌ 
ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ɮˊ˔ʽˁʱΣ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ʶʲʵˇ˃ʺ˄ˍʰ ʶ˄˄ʽʱ όтфύ ʶˉʽʴˊʰ˒ʷˌ ˁʰʽ ʰˉˈ ʰˎˍʷˌ 
ʶˉʽ˂ʷ˔ʻʹˁʰ˄Σ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍʹˌ ˋˁˈˉʽ˃ʹˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌΣ ʵʶˁʰʶ˄˄ʽʱ όмфύΣ ʰˉˈ ˍʽˌ ˉʰˊʰˁʱˍ˖ ˉˈ˂ʶʽˌΥ 
ɾˏ˂ʰˋʰΣ ɮ˒ˊˇʵʽˋʽʱʵʰΣ ɹʰˋˈΣ ʃˊʽʺ˄ʹΣ ɳˊˎʻˊʷˌΣ ʊʽ˂ʰʵʷ˂˒ʶʽʰΣ ʅʱˊʵʶʽˌΣ ɮˉˇ˂˂˖˄ʾʵʰ ˁʰʽ ʃʷˊʴʰ˃ˇ˄Φ 
ʆˇ ˎ˂ʽˁˈ ˍ˖˄ ʶˉʽʴˊʰ˒˗˄ ʰ˄ˍ˂ʺʻʹˁʶ ˁˎˊʾ˖ˌ ˃ʷˋʰ ʰˉˈ ˍˇ ʷˊʴˇ ˍˇˎ aŎ/ŀōŜΦ 5 tǊƛƴŎŜǘƻƴ tǊƻƧŜŎǘ ƻƴ ǘƘŜ 
LƴǎŎǊƛǇǘƛƻƴǎ ƻŦ !ƴŀǘƻƭƛŀΣ ʶ˄˗ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˋ˔ʶˍʽˁʷˌ ˋˏʴ˔ˊˇ˄ʶˌ ˃ʶ˂ʷˍʶˌΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶΣ ˇ 
ʽˋˍˇˊʽˁˈˌ ˍˏˉˇˌ ʷˊʶˎ˄ʰˌ ˋˍʹ ʊˎˋʽˁʺ ɮʴ˖ʴʺΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ɱˎ˃˄ʱˋʽʰ ˍʹˌ ɾΦ ɮˋʾʰˌ ˍˇ˄ мˇ ʰʽΦˉΦʋΦ ˃ʶ 
ʲʱˋʹ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ ʶˉʽʴˊʰ˒ʽˁˇˏ ˎ˂ʽˁˇˏΣ ʲˊʷʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ ˋʰˊʱ˄ˍʰ όплύ ʰ˄ʰ˒ˇˊʷˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ 
˃ʶ ˍʹ ʵʽʰ˄ˇʹˍʽˁʺκʻʶ˖ˊʹˍʽˁʺ ˁʰʽ ˃ˇˎˋʽˁʺ ˉʰʽʵʶʾʰΣ ˍʹ˄ ʰʻ˂ʹˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΣ ˍʹ˄ ʹʻʽˁʺκ 
ˁˇʽ˄˖˄ʽˁˇˉˇ˂ʽˍʽˁʺ ʰʴ˖ʴʺ ˁʰʽ ˍʹ ˋˍˊʰˍʽ˖ˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΥ ʵ˗ʵʶˁʰ όмнύ ʰ˄ʰ˒ˇˊʷˌ ʰ˒ˇˊˇˏ˄ ʰʻ˂ʹˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌκ ʰʻ˂ʹˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΣ ʷ˄ˍʶˁʰ ʰ˄ʰ˒ˇˊʷˌ όммύ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʻʶ˖ˊʹˍʽˁʺκʵʽʰ˄ˇʹˍʽˁʺ 
ˁʰʽ ˃ˇˎˋʽˁʺ ˉʰʽʵʶʾʰΣ ʷ˄ˍʶˁʰ όммύ ʰ˄ʰ˒ˇˊʷˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʹʻʽˁʺκˁˇʽ˄˖˄ʽˁˇˉˇ˂ʽˍʽˁʺ ʰʴ˖ʴʺΣ ʶ˄˗ 
ʲˊʷʻʹˁʰ˄ ʷ˅ʽ όсύ ʰ˄ʰ˒ˇˊʷˌ ʴʽʰ ˍʹ ˋˍˊʰˍʽ˖ˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΦ ɾʽʰ ˉˊ˗ˍʹ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ 
ʰˊʽʻ˃ʹˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ʴ˄˖ˋˍʽˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ʰ˄ʱ ˁʰˍʹʴˇˊʾʰΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ 
ʰʻʹ˄ʰʿˁˈ ʰˊ˔ʰʽˇʶ˂˂ʹ˄ʽˁˈ ˉˊˈˍˎˉˇ ˉʰʽʵʶʾʰˌ ˍ˖˄ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʰʽ˗˄˖˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʽˋˍˇˊʽˁʺ 
ˋˎʴˁˎˊʾʰ ˁʰʽ ˍˇ ˁˇʽ˄˖˄ʽˁˈ-ˉˇ˂ʽˍʽˁˈ ʴʾʴ˄ʶˋʻʰʽ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˉʶˊʽˈʵˇˎ όмˇˌ ʰʽΦ ˉΦʋΦύ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ 
ˍʹˌ ɾΦ ɮˋʾʰˌΣ ˃ˉˇˊʶʾ ˄ʰ ʵ˗ˋʶʽ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍʹ˄ ʶʽˁˈ˄ʰ ˍʹˌ ˉʰʽʵʶʾʰˌ ˋˍʰ ɱˎ˃˄ʱˋʽʰ ˍʹˌ ɾΦ ɮˋʾʰˌΦ ʆˇ 
ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ ˉˊˈˍˎˉˇ ˉʰʽʵʶʾʰˌΣ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌΣ ʶʾ˄ʰʽ ʸ˖˄ˍʰ˄ˈ ˁʰʽ ʶ˅ʰˁˇ˂ˇˎʻʶʾ ˄ʰ ʲˊʾˋˁʶˍʰʽ ˋˍˇ 
ˉˎˊʺ˄ʰ ˍ˖˄ ˉʰʽʵʶˎˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˍʰ ɱˎ˃˄ʱˋʽʰ ˍʹˌ ɾΦ ɮˋʾʰˌ ˍˇ˄ мˇ ˉΦʋΦ ʰʽ˗˄ʰΣ ˃ʶ ˋʰ˒ʶʾˌ 
ʽˋˍˇˊʽˁˈ-ˁˇʽ˄˖˄ʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʷˌ ˁʰʽ ʰ˄ʱ˂ˇʴʶˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌΦ 
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ɹʅʆʁʄɹɼɮ ɱɳɱʁɿʁʆɮ ʃʄɹɿ ɼɮɹ ɼɮʆɮ ʆɶɿ ʃɳʄɹʁɲʁ ʆɶʅ ʃɮɽɾɳʄʁɼʄɮʆɹɮʅ ʃʁʇ ɳʃɶʄɳɮʅɮɿ ʆʁ 
ɾɮɸɶɾɮ ʆɶʅ ʊʇʅɹɼɶʅ ɮɱʍɱɶʅ ʅʆɶɿ ɼʇʃʄʁ 
 

HISTORICAL EVENTS BEFORE AND DURING THE PALMEROCRACY PERIOD THAT AFFECTED PHYSICAL 
EDUCATION IN CYPRUS 
 

ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˎ ɽΦ 
L. Constandinou 
 
ɳ˃ˉˇˊʽˁʺ ʅ˔ˇ˂ʺ ɾʽˍˋʺ ɽʶ˃ˏʻˇˎ ɼˏˉˊˇˌ 
Mitsis Commercial School Lemythou Cyprus 
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˄ˍˇˉʾˋʶʽ ˁˎˊʾ˖ˌ ʽˋˍˇˊʽˁʱ ʴʶʴˇ˄ˈˍʰ ˉˊʽ˄ ˁʰʽ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ 
ˍʹˌ ʃʰ˂˃ʶˊˇˁˊʰˍʾʰˌ ˉˇˎ ʶˉʹˊʷʰˋʰ˄ ˍˇ ˃ʱʻʹ˃ʰ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˋˍʹ˄ ɼˏˉˊˇΦ ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ 
ˍʹˌ ʷˊʶˎ˄ʰˌ ʶ˄ˍˇˉʾˋˍʹˁʶ ˉˊ˖ˍˇʴʶ˄ʷˌ ʰˊ˔ʶʽʰˁˈ ˎ˂ʽˁˈΣ ʰˉˈ ˍˇ мфмт ˃ʷ˔ˊʽ ˁʰʽ ˍˇ мфплΦ ɮ˅ʽˇˉˇʽʺʻʹˁʶ 
ʶˉʾˋʹˌ ˋ˔ʶˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˉˇˎ ʶˁʵˈʻʹˁʶ ʰˉˈ ˍˇ мфло ˃ʷ˔ˊʽ ˁʰʽ ˍˇ нлннΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ 
ʷˊʶˎ˄ʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ɹˋˍˇˊʽˁʺ-ɮ˄ʰ˂ˎˍʽˁʺ ˃ʷʻˇʵˇˌ ʹ ˇˉˇʾʰ ʰˉʰʽˍʶʾ ʵʽʶˊʶˏ˄ʹˋʹ ˉˊ˖ˍˇʴʶ˄˗˄ 
ˉʹʴ˗˄ ˁʰʽ ˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ˁʰʽ ʶ˅˖ˍʶˊʽˁʺ ˁˊʽˍʽˁʺ ˍˇˎˌΦ ɶ ɾʶʴʱ˂ʹ ɹʵʷʰΣ ʹ ʶ˄˖ˍʽˁʺ ʽʵʶˇ˂ˇʴʾʰ ˁʰʽ ˇʽ 
ˋˎˋˋ˖ˊʶˎ˃ʷ˄ˇʽ ˉˈ˂ʶ˃ˇʽ муфтΣ ˇ ɾʰˁʶʵˇ˄ʽˁˈˌ ɮʴ˗˄ʰˌΣ ˇʽ ɰʰ˂ˁʰ˄ʽˁˇʾ ʃˈ˂ʶ˃ˇʽΣ ˇ ɮ˘ ʃʰʴˁˈˋ˃ʽˇˌ 
ʃˈ˂ʶ˃ˇˌΣ ˇ ɰ˘ ʃʰʴˁˈˋ˃ʽˇˌ ʃˈ˂ʶ˃ˇˌ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶ˄ʶˊʴʱ ʰˊˁʶˍˇʾ ɼˏˉˊʽˇʽΣ ˋˎ˄ʷʲʰ˂ʰ˄ 
ˋˍʹ ˔ˊʺˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ʴʽʰ ˋˍˊʰˍʽ˖ˍʽˁʺ ˉˊˇʶˍˇʽ˃ʰˋʾʰΦ ɾˉˇˊˇˏ˃ʶ ˄ʰ 
ʽˋ˔ˎˊʽˋˍˇˏ˃ʶ ˈˍʽ ˍˇ мфмо ʹ ʷˁʻʶˋʹ ¢ŀƭōƻǘ ϧ /ŀǇŜ ʵʽʰʵˊʰ˃ʱˍʽˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ ˔ʱˊʰ˅ʹ 
ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ˋˍʹ˄ ɼˏˉˊˇΦ ɾʶ ˍʹ ˋˎ˄ʻʺˁʹ ˍʹˌ ɽ˖ʸʱ˄ʹˌ ˍˇ мфно ʹ ʆˇˎˊˁʾʰ ʵʽʷʴˊʰ˕ʶ ˍʹ˄ 
ʰʴʴ˂ˇˍˇˎˊˁʽˁʺ ˋˎ˃˒˖˄ʾʰ ˍˇˎ муту ˁʰʽ ʰ˄ʰʴ˄˗ˊʽˋʶ ˖ˌ ˍʶˍʶ˂ʶˋ˃ʷ˄ˇ ʴʶʴˇ˄ˈˌ ˍʹ˄ ʰʴʴ˂ʽˁʺ ʽʵʽˇˁˍʹˋʾʰ 
ˍʹˌ ɼˏˉˊˇˎΦ ʆˇ мфно ʷˍˋʽΣ ʰˉˇˍʷ˂ʶˋʶ ˋʹ˃ʶʾˇ ˋˍʰʻ˃ˈ ʴʽʰ ˍˇˎˌ ˋ˔ʶʵʽʰˋ˃ˇˏˌ ˍ˖˄ ɯʴʴ˂˖˄ ʴʽʰ ˍˇ ˄ʹˋʾ 
ʴʶ˄ʽˁʱ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˁʰʽ ˍʹ ʊɮΦ ɶ ˉʰʴˁˈˋ˃ʽʰ ˇʽˁˇ˄ˇ˃ʽˁʺ ˁˊʾˋʹ ˍˇˎ мфнф ʶˉʽʲˊʱʵˎ˄ʶ 
˂ˈʴ˖ ˃ʶʽ˖˃ʷ˄˖˄ ˉˈˊ˖˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˍʹˌ ʊɮΦ ʆʰ ʴʶʴˇ˄ˈˍʰ ˉˇˎ ʵʽʰʵˊʰ˃ʰˍʾˋˍʹˁʰ˄ 
ˍˇ˄ ʁˁˍ˗ʲˊʽˇ ˍˇˎ мфом ˃ʶ ˍʹ˄ ʶ˅ʷʴʶˊˋʹ ˁʰʽ ˍʹ˄ ˁʰˍʰˋˍˇ˂ʺ ˍʹˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˖ˌ ʰ˒ˇˊ˃ʺ ʰˉˈ 
ˍˇˎˌ ɯʴʴ˂ˇˎˌ ʴʽʰ ˄ʰ ʶˉʽˍʰ˔ˏ˄ˇˎ˄ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʷˍˊ˖˄ ʰʴʴ˂ˇˉˇʾʹˋʹˌ ˍʹˌ ɼˏˉˊˇˎΦ ʁ ʃʱ˂˃ʶˊ 
ˉʾˋˍʶˎʶ ˈˍʽ ˃ʶ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʲʽˇˍʽˁˇˏ ʶˉʽˉʷʵˇˎ ˍ˖˄ ˂ʰʿˁ˗˄ ˋˍˊ˖˃ʱˍ˖˄Σ ˃ʶ ˉʰˊʱ˂˂ʹ˂ʶˌ 
ʶˉʶ˄ʵˏˋʶʽˌ ˋˍʹ˄ ˎˉˇʵˇ˃ʺ ˁʰʽ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹΣ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˁʱ˄ʶʽ ˍˇˎˌ ɼˎˉˊʾˇˎˌ ˄ʰ ˅ʶ˔ʱˋˇˎ˄ 
ˍʹ˄ ʷ˄˖ˋʹ ˃ʶ ˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˄ʰ ʴʾ˄ˇˎ˄ ˁʰ˂ˇʾ ˎˉʺˁˇˇʽ ˍʹˌ ɮʴʴ˂ʾʰˌΦ ɺˋ˖ˌ ˁʰʽ ʶ˅ʰʽˍʾʰˌ ʰˎˍʺˌ ˍʹˌ 
ˉʶˉˇʾʻʹˋʹˌ ˍˇˎ ʃʱ˂˃ʶˊ ˄ʰ ʸʹˍʺʻʹˁʶ ˍˇ мфоп ʰˉˈ ˍˇ˄ ˇʽˁˇ˄ˇ˃ˇ˂ˈʴˇ wŀƭǇƘ hŀƪŘŜƴ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍʰ 
ʵʶʵˇ˃ʷ˄ʰ ˋˍʹ˄ ɼˏˉˊˇ ˁʰʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˉˊˇˍʱˋʶʽˌ ˉˊˇˌ ˍʹ˄ ʰʴʴ˂ʽˁʺ ˁˎʲʷˊ˄ʹˋʹΦ ʆʹ˄ ˉʶˊʾˇʵˇ όмфом-
мфплύ ˉʰˊʰˍʹˊʶʾˍʰʽ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ʱ˂˂ʶˌ ʰˉˇʽˁʾʶˌ ʴʽʰ ʰ˄ˍʰ˂˂ʰʴʺ ʽʵʶ˗˄ ʴˏˊ˖ ʰˉˈ 
ˍʰ ɮʃ ˁʰʽ ˍˇ ˃ʱʻʹ˃ʰ ˍʹˌ ʊɮΦ  
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍˇ {ȅƭƭŀōǳǎ ƻŦ tƘȅǎƛŎŀƭ ¢ǊŀƛƴƛƴƎ ŦƻǊ {ŎƘƻƻƭǎ мфоо ˁʰʽ 
ˍʹ ˔ˊʺˋʹ ˍˇˎ ˋˍʹ˄ ɼˏˉˊˇ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ʰ˄ʰʲʱʻ˃ʽˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌΦ ɼʰˍʱ 
ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʶ˄ˍˇˉʾˋˍʹˁʶ ˉˊ˖ˍˇʴʶ˄ʷˌ ʰˊ˔ʶʽʰˁˈ ˎ˂ʽˁˈΣ ʰˉˈ ˍˇ мфоп ˃ʷ˔ˊʽ ˁʰʽ ˍˇ мфрн 
ˈˉ˖ˌ ʶˉʽˋˍˇ˂ʷˌ ʱʴʴ˂˖˄ ʰ˅ʽ˖˃ʰˍˇˏ˔˖˄ ˁʰʽ ˔ʶʽˊˈʴˊʰ˒ʶˌ ˁʰʽ ʵʰˁˍˎ˂ˇʴˊʰ˒ʹ˃ʷ˄ʶˌ ˋʹ˃ʶʽ˗ˋʶʽˌ ˍˇˎ 
ʃʷˍˊˇˎ ɶ˂ʾʰΦ ʃʰˊʱ˂˂ʹ˂ʰ ˃ʶ˂ʶˍʺʻʹˁʶ ˋˎˋˍʹ˃ʰˍʽˁʱ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ {ȅƭƭŀōǳǎ мфооΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ 
ˍʹˌ ʷˊʶˎ˄ʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ɹˋˍˇˊʽˁʺ-ɮ˄ʰ˂ˎˍʽˁʺ ˃ʷʻˇʵˇˌ ʹ ˇˉˇʾʰ ʰˉʰʽˍʶʾ ʵʽʶˊʶˏ˄ʹˋʹ 
ˉˊ˖ˍˇʴʶ˄˗˄ ˉʹʴ˗˄ ˁʰʽ ˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ˁʰʽ ʶ˅˖ˍʶˊʽˁʺ ˁˊʽˍʽˁʺ ˍˇˎˌΦ ɾʷ˔ˊʽ ˍˇ мфот ˍˇ {ȅƭƭŀōǳǎ ƻŦ 
tƘȅǎƛŎŀƭ ¢ǊŀƛƴƛƴƎ мфоо ʰ˒ˇˊˇˏˋʶ ˃ʰʻʹˍʷˌ ˁʰʽ ˃ʰʻʺˍˊʽʶˌ ˃ʷ˔ˊʽ мп ʶˍ˗˄Φ ɾʶˍʱ ˍˇ мфот ʰˉʶˎʻˎ˄ˈˍʰ˄ 
ˋʶ ˉʰʽʵʽʱ ˃ʷ˔ˊʽ мм ʶˍ˗˄Φ ʆˇ {ȅƭƭŀōǳǎ мфоо ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍˇ ʶˉʾˋʹ˃ʰ ˍˈˋˇ ˋˍʹ˄ ɼˏˉˊˇ ˈˋˇ ˁʰʽ ˋˍʹ˄ 
ɮʴʴ˂ʾʰ ˃ʷ˔ˊʽ ˍˇ мфрнΦ ʆˇ {ȅƭƭŀōǳǎ мфоо ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʺˍʰ˄ ʲʰˋʽˁˈ ʶˊʴʰ˂ʶʾˇ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ 
ʰ˄ʰʲʱʻ˃ʽˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˍʹˌ ʊɮΦ ʆˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ʰˎˍˈ ʶ˅ʱʴʶˍʰʽ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʺˍʰ˄ 
ˋʹ˃ʰ˄ˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˋˉˇˎʵʰˋˍ˗˄ ˍˇˎ ɲʽʵʰˋˁʰ˂ʽˁˇˏ ɼˇ˂˂ʶʴʾˇˎ ɾˈˊ˒ˇˎ ʶ˄˗ 
ʶʾ˔ʶ ʰˉˇˋˍʰ˂ʶʾ ˁʰʽ ˋˍʰ ɲʹ˃ˇˍʽˁʱ ʅ˔ˇ˂ʶʾʰ ˍˇˎ ˄ʹˋʽˇˏΦ ʁʽ ˋʹ˃ʶʽ˗ˋʶʽˌ ʰˉˈ ˍˇ ʰˊ˔ʶʾˇ ˍˇˎ ʃʷˍˊˇˎ ɶ˂ʾʰ 
ʶˉʽʲʶʲʰʽ˗˄ˇˎ˄ ˍʹ ˋʹ˃ʰˋʾʰ ˉˇˎ ʵʽ˄ˈˍʰ˄ ˋˍˇ {ȅƭƭŀōǳǎ мфооΦ ɳˉʾˋʹˌ ˃ʶ˂ʶˍ˗˄ˍʰˌ ˍˇ {ȅƭƭŀōǳǎ мфоо ʶʾ˄ʰʽ 
ʶ˃˒ʰ˄ʷˌ ˈˍʽ ˇʽ ʵʽʵʰˁˍʽˁʷˌ ʰˊ˔ʷˌΣ ˃ʷʻˇʵˇʽ ˁʰʽ ˍʶ˔˄ʽˁʷˌ ˉˇˎ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋʶ ʰˎˍˈΣ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ 
ʰˉˇˍʶ˂ʷˋˇˎ˄ ˋˍʶˊʶʱ ʻʶ˃ʷ˂ʽʰ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍʹˌ ʊɮΦ ɷˍʰ˄ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ ˉˇˎ ˃ʶ˂ʶˍˇˏ˃ʶ ʷ˄ʰ 
˔ˊʺˋʽ˃ˇ ʶˊʴʰ˂ʶʾˇ-ˉˎ˅ʾʵʰ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˄ʰ ʵʽʵʱ˅ˇˎ˄ ˍˇ ˃ʱʻʹ˃ʰ ˍʹˌ ʊɮΦ 
ɳˉʽ˔ʶʽˊʺʻʹˁʶ ʰˉˈ ˍˇ ʰʴʴ˂ʽˁˈ ɱˊʰ˒ʶʾˇ ʃʰʽʵʶʾʰˌ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ 
ʷ˔ˇ˄ˍʰˌ ˖ˌ ʲʰˋʽˁˈ ˇʵʹʴˈ ˍˇ {ȅƭƭŀōǳǎ ƻŦ tƘȅǎƛŎŀƭ ¢ǊŀƛƴƛƴƎ мфооΦ 
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ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ˉˊˈˍʰˋʹ ʵʽʵʰˋˁʰ˂ʾʰˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ˍ˃ʺ˃ʰ ˍʹˌ ɱ˘ 
ɽˎˁʶʾˇˎ ˍˇˎ оˇˎ ʃʶʽˊʰ˃ʰˍʽˁˇˏ ɱɳɽ ɼˇ˃ˇˍʹ˄ʺˌ ˁʰˍʱ ˍˇ ˋ˔ˇ˂ʽˁˈ ʷˍˇˌ нлнн-ноΦ ʆˇ ʻʷ˃ʰ ˍʹˌ ʺˍʰ˄ ʹ 
ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ ˉˇʵˇˋ˒ʰʾˊˇˎ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ɿʶˇʶ˂˂ʹ˄ʽˁʺ ɱ˂˗ˋˋʰ ϧ ɽˇʴˇˍʶ˔˄ʾʰ ˁʰʽ 
ˋʶ ʰˋˁʺˋʶʽˌ ʵʹ˃ʽˇˎˊʴʽˁʺˌ ʴˊʰ˒ʺˌ ʶ˄˗ ʶˁˉˇ˄ʺʻʹˁʶ ˗ˋˍʶ ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ˋˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʶˉʽ˂ʷ˔ʻʹˁʶ ˃ʶ ʲʱˋʹ ˍʹ˄ ˉʶˉˇʾʻʹˋʹ ˉ˖ˌ ˁʰʻˇˊʽˋˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ˗ˋˍʶ 
ˇ ˊˈ˂ˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κ-ˍˊʽ˗˄ ˄ʰ ʴʾ˄ʶʽ ˉʽˇ ʶ˄ʶˊʴˈˌΣ ˁˊʽˍʽˁˈˌ ˁʰʽ ʲʽ˖˃ʰˍʽˁˈˌ ʶʾ˄ʰʽ ˄ʰ ʵˇʻʶʾ ʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˇʽ ʾʵʽˇʽκ-ʶˌ ˍʰ ʻʷ˃ʰˍʰ ˃ʶ ˍʰ ˇˉˇʾʰ ʻʰ ʺʻʶ˂ʰ˄ ˄ʰ ʰˋ˔ˇ˂ʹʻˇˏ˄Φ ɮ˄ʱ˃ʶˋʰ ˋʶ 
ʰˎˍʱ ˍˇ ˉˇʵˈˋ˒ʰʽˊˇ ˁʰʽ ˇ ʰʻ˂ʹˍʽˋ˃ˈˌ ʶ˄ ʴʷ˄ʶʽ ˁʰˍʷ˔ˇˎ˄ ʶ˅ʷ˔ˇˎˋʰ ʻʷˋʹΦ ʅʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇΣ ʶˉʾˋʹˌ, 
ʷˉʰʽ˅ʶ ˈˍʽ ˇʽ ʾʵʽˇʽκ-ʶˌ ˉʶˊʾˉˇˎ ˃ʰʻʹˍʷˌκ-ˍˊʽʶˌ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˔ˊˇ˄ʽʱ ʶʾ˔ʰ˄ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ 
ʰ˄ˍʾˋˍˇʽ˔ʹ ʵʽʵʰˋˁʰ˂ʾʰ ˋˍˇ ʾʵʽˇ ˃ʱʻʹ˃ʰ ˇˉˈˍʶ ʻʶ˖ˊʺʻʹˁʶ ʻʶ˃ʽˍˈ ˄ʰ ʶˉʶˁˍʰʻˇˏ˄ ˋˍˇ ˁʶ˄ˍˊʽˁˈ ʻʷ˃ʰ 
όʃˇʵˈˋ˒ʰʽˊˇ ˁʰʽ ɽˇʴˇˍʶ˔˄ʾʰύ ˗ˋˍʶ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˋˎ˄ʷ˔ʶʽʰ ˁʰʽ ʹ ˋˎ˄ʷˉʶʽʰ ˍʹˌ ʵˊʱˋʹˌΦ ʍˌ 
ˉˊ˖ˍʰˊ˔ʽˁˇʾ ˋˍˈ˔ˇʽ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍʷʻʹˁʰ˄ ʰύ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ ˉˇʵˇˋ˒ʰʾˊˇˎ ˋˍʹ ˃ʰʻʹˋʽʰˁʺ 
ʵʽʰʵʽˁʰˋʾʰΣ ʲύ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ˇʴˇˍʶ˔˄ʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʵʽʰ ˍˇˎ ˉˇʵˇˋ˒ʰʾˊˇˎ ʴύ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ 
ʰʻ˂ʺ˃ʰˍˇˌ ˋʶ ʰˋˁʺˋʶʽˌ ʵʹ˃ʽˇˎˊʴʽˁʺˌ ʴˊʰ˒ʺˌ ʴύ ʹ ʶˁˉˈ˄ʹˋʹ ˃ ʽʰˌ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʵʰˁˍʽˁʺˌ ˉˊˈˍʰˋʹˌ 
ʶ˄ˍˈˌ ˍˇˎ ˉ˂ʰʽˋʾˇˎ ˍˇˎ ʰ˄ʰ˂ˎˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʵύ ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍʹˌ ʶ˒ʹʲʽˁʺˌ ˒ʽ˂ʰ˄ʰʴ˄˖ˋʾʰˌΦ ɶ 
˃ʷʻˇʵˇˌ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʶˉʽˁʶ˄ˍˊ˗ʻʹˁʶ ˋˍʹ ʵʽʰʻʶ˃ʰˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˍʹ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʱʻʹˋʹ 
˃ʶ ʲʱˋʹ ˍʽˌ ʰ˅ʾʶˌ ˍʹˌ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌΣ ˍ˖˄ ʶˉʽˁˇʽ˄˖˄ʽʰˁ˗˄ ˁʰʽ ˁˊʽˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˁʰʽ ˍʹˌ 
ʰˎˍˇʷˁ˒ˊʰˋʹˌ ˍʹˌ ʰˎˍˇʴ˄˖ˋʾʰˌ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍʹ ʵʹ˃ʽˇˎˊʴʽˁʺ ʴˊʰ˒ʺΦ ʆʰ ˁʶʾ˃ʶ˄ʰ ˉˇˎ 
ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ʶʾ˄ʰʽ ʶ˂˂ʹ˄ʽˁʱ ˁʰʽ ˅ʷ˄ʰ ˉˇʽʺ˃ʰˍʰΣ ʵʽʹʴʺ˃ʰˍʰ ˁʰʽ ʰˉˇˋˉʱˋ˃ʰˍʰ ʰˉˈ ˃ˎʻʽˋˍˇˊʺ˃ʰˍʰ 
ˁʰʽ ʱˊʻˊʰ ˉˇˎ ʷ˔ˇˎ˄ ˖ˌ ʻʷ˃ʰ ̱ ˇˎˌ ʺ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʶ˄ ˃ʷˊʶʽ ˋˍˇ ˉˇʵˈˋ˒ʰʽˊˇΦ ʆʰ ʰ˄ʰʴˁʰʾʰ ʶˉˇˉˍʽˁʱ 
ˎ˂ʽˁʱΣ ˃ʷˋʰ ˁʰʽ ʶˊʴʰ˂ʶʾʰ ʶ˅ʰˋ˒ʰ˂ʾˋˍʹˁʰ˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ʵʽʰʵʽˁˍˏˇˎ ˁʰʽ ˃ʶ ʲʱˋʹ ˍˇ ʶʴˁʶˁˊʽ˃ʷ˄ˇ 
ʵʽʰʻʷˋʽ˃ˇ ˎˉˇˋˍʹˊʽˁˍʽˁˈ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎ˂ʽˁˈΣ ˈˉ˖ˌ ˍˇ ʊ˖ˍˈʵʶ˄ˍˊˇΣ ʹ 9ǳǊƻǇŜŀƴŀΣ ʹ 9ǳǊƻǇŜŀƴ 
Association of History Educators- 9ǳǊƻ/ƭƛƻ ˁΦʱΦ ʍˌ ʶʾʻʽˋˍʰʽΣ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ʶ˂ʷ˔ʻʹ ˇ 
ʲʰʻ˃ˈˌ ʶˉʾˍʶˎ˅ʹˌ ˍ˖˄ ʶˉʽʵʽ˖ˁˈ˃ʶ˄˖˄ ˋˍˈ˔˖˄ ˁʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶ˄˗ 
ˉˊˇʲ˂ʷ˒ʻʹˁʶ ʶˉʽˉ˂ʷˇ˄ ʰˎˍˇʰ˅ʽˇ˂ˈʴʹˋʹ ʴʽʰ ˃ʰʻʹˍʷˌκˍʽˌ ˃ʰʻʺˍˊʽʶˌ ˁʰʽ ʵʽʵʱˋˁˇ˄ˍʶˌΦ ɰʰˋʽˁʺ ˃ʰˌ 
ˉʶˉˇʾʻʹˋʹ ʶʾ˄ʰʽ ˈˍʽ ˇ ʰʻ˂ʹˍʽˋ˃ˈˌ -ʶ˄ ˉˊˇˁʶʽ˃ʷ˄˖ ˍˇ ˉˇʵˈˋ˒ʰʽˊˇ- ˃ ˉˇˊʶʾ ˄ʰ ˋˎ˄ʰ˄ˍʹʻʶʾ ˃ʶ ˍˇ˄ ˂ˈʴˇ 
ˁʰʽ ˉ˖ˌ ʹ ˂ˇʴˇˍʶ˔˄ʾʰ ˋˎ˃ʲʰʵʾʸʶʽ ˃ʶ ˍˇ ˉˇʵˈˋ˒ʰʽˊˇ ʶ˒ˈˋˇ˄ ʰˎˍʱ ʰˉˇˍʶ˂ˇˏ˄ όˋʹ˃ʰ˄ˍʽˁʱύ ˃ʷˊʹ ˍʹˌ 
ʸ˖ʺˌΦ 
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ʁʽ ˂ʰʿˁˇʾ ʰʻ˂ʹˍʽˁˇʾ ʰʴ˗˄ʶˌ ʺˍʰ˄ ʵˊ˗˃ʶ˄ʰ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰ˄ ʰˉˈ ˍˇ˄ ʰʴˊˇˍʽˁˈ ˁʰʽ ʰˋˍʽˁˈ 
ˉ˂ʹʻˎˋ˃ˈ ˋˍˇ ˉ˂ʰʾˋʽˇ ʶʻʽ˃ʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄Φ ʁˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ʶˁʵʹ˂˗ˋʶʽˌ ʰ˒ˇˊˇˏˋʰ˄ 
ʻˊʹˋˁʶˎˍʽˁʷˌ ʶˇˊˍʷˌΣ ʵʽʰʲʰˍʺˊʽʰ ʶˎʶˍʹˊʽˁʱ ʵˊ˗˃ʶ˄ʰΣ ʶˁʵʹ˂˗ˋʶʽˌ ˍˇˎ ˁˇʽ˄˖˄ʽˁˇˏ - ʻˊʹˋˁʶˎˍʽˁˇˏ 
ʲʾˇˎΣ ʷʻʽ˃ʰ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ʶ˃ˉˇˊˇˉʰ˄ʹʴˏˊʶʽˌΦ ʅˍʽˌ ˉˊˇʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ˁˇʽ˄˖˄ʾʶˌΣ ʰˉˇˍʶ˂ˇˏˋʰ˄ 
ʵˊ˗˃ʶ˄ʰ ˉˇˎ ʰˉˇˋˁˇˉˇˏˋʰ˄ ˋˍʹ˄ ˉˊˈˁ˂ʹˋʹ ʶˎ˒ˇˊʾʰˌΣ ʶ˄˗ ˉʶˊ˄˗˄ˍʰˌ ˋˍˇ˄ мфˇ ʰʽ˗˄ʰ ˋˍˈ˔ʶˎʰ˄ 
ˋˍʹ˄ ˁˇʽ˄˖˄ʽˁˇˉˇʾʹˋʹ ˁʰʽ ˍʹ˄ ʶˉʽʲʶʲʰʾ˖ˋʹ ˍʹˌ ʶʻ˄ʽˁʺˌ ˁʰʽ ˁˇʽ˄ˇˍʽˁʺˌ ˍʰˎˍˈˍʹˍʰˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˃ʽʰˌ 
ˉʶˊʽˇ˔ʺˌΦ ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ʶ˂ʷˍʹˌ ʰˉˇˍʷ˂ʶˋʰ˄ ʰˎˍˇʾ ˇʽ ʰʴ˗˄ʶˌ ʴʽʰ ˍˇˎˌ ʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ˁʰʽ ˍˇˎˌ 
ʶˊʰˋʽˍʷ˔˄ʶˌ ˂ʰˇʴˊʱ˒ˇˎˌΣ ˍʶˁ˃ʺˊʽʰ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʲˊˇˏ˃ʶ ˋˍˇ ʰˊ˔ʶʾˇ ˍˇˎ ɼʷ˄ˍˊˇˎ 
ɳˊʶˏ˄ʹˌ ɳ˂˂ʹ˄ʽˁʺˌ ɽʰˇʴˊʰ˒ʾʰˌ όɼɳɳɽύΦ ʆˇ ʰˊ˔ʶʾˇ ˍˇˎ ɼʷ˄ˍˊˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ упло ʰ˄ʷˁʵˇˍʰ 
˔ʶʽˊˈʴˊʰ˒ʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ ˋˏ˄ˇ˂ˇ ˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ʶˉʽˁˊʱˍʶʽʰˌΦ ʃˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ 
ʶˉʽˍˈˉʽʶˌ ʷˊʶˎ˄ʶˌ ʶˊʶˎ˄ʹˍ˗˄ ς ˋˎ˄ˍʰˁˍ˗˄ ˍˇˎ ɼʷ˄ˍˊˇˎ ʺ ʶ˅˖ˍʶˊʽˁ˗˄ ˋˎ˄ʶˊʴʰˍ˗˄ ˁʰʽ ˒ʾ˂˖˄ ˍʹˌ 
ɽʰˇʴˊʰ˒ʾʰˌΦ ɴˉʶʽˍʰ ʰˉˈ ʶʽʵʽˁʺ ʱʵʶʽʰΣ ˃ʶ˂ʶˍʺʻʹˁʰ˄ тм ʰˉˈ ʰˎˍʱΣ ˒ʽ˂ˍˊʱˊˇ˄ˍʰˌ ˍʰ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ 
ˉʶˊʽˇ˔ʺ ˁʰʽ ˍʹ ʻʶ˃ʰˍˇ˂ˇʴʾʰ ˉˇˎ ˃ʰˌ ʶ˄ʵʽʰ˒ʷˊʶʽΦ ɼʰʻ˗ˌ ʶʾ˄ʰʽ ˉˇʽˁʾ˂ʹˌ ˂ʰˇʴˊʰ˒ʽˁʺˌ ˏ˂ʹˌΣ ˁʰ˄ʷ˄ʰ 
ʰˉˈ ʰˎˍʱ ʵʶ˄ ʷ˔ʶʽ ˖ˌ ʱ˅ˇ˄ʰ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎˌ ˂ʰʿˁˇˏˌ ʰʻ˂ʹˍʽˁˇˏˌ ʰʴ˗˄ʶˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎ ˎˉʱˊ˔ʶʽ ʶʽʵʽˁʺ 
ˋˍˈ˔ʶˎˋʹ ˋˍˇ ʸʹˍˇˏ˃ʶ˄ˇΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ʹ ʰ˄ʰʸʺˍʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹˌ ʰʻ˂ʹˍʽˁ˗˄ ʰʴ˗˄˖˄ ˋʶ 
ʶʻʽ˃ʽˁʷˌ ʶˁʵʹ˂˗ˋʶʽˌ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ʰ˄ʰˍˇ˂ʽˁʺˌ ς ˁʶ˄ˍˊʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ ˁʰʽ ɸˊʱˁʹˌΦ ɮ˄ʰ˒ˇˊʷˌ 
ˍʷ˂ʶˋʹˌ ʰʻ˂ʹˍʽˁ˗˄ ʰʴ˗˄˖˄ ˎˉʱˊ˔ˇˎ˄ ˋˍʰ нр ʰˉˈ ʰˎˍʱΣ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʵʽʱ˒ˇˊʶˌ ˍˇˉˇʻʶˋʾʶˌ ˁʰʽ 
ʶʻʽ˃ʽˁʷˌ ʶˁʵʹ˂˗ˋʶʽˌΦ ʁʽ ʰ˄˖ˍʷˊ˖ ʰ˄ʰ˒ˇˊʷˌ ʶʾ˄ʰʽ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʰ˄ʰˁˇʾ˄˖ˋʹˌΦ 
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ɶ ʅʇɾɰʁɽɶ ʆʁʇ ɮɸɽɶʆɹʅɾʁʇ ʅʆɶɿ ʃʄʁʅʃɮɸɳɹɮ ɳɹʄɶɿɳʇʅɶʅ ɼɮɹ ɾɳɹʍʅɶʅ ʆɶʅ ɳʋɸʄʁʆɶʆɮʅ 
ɾɳʆɮʀʇ ɱɳɹʆʁɿɹɼʍɿ ʋʍʄʍɿ ɳɽɽɮɲɮʅ ɼɮɹ ʆʁʇʄɼɹɮʅΦ ɮɸɽɶʆɹɼʁɹ ɮɱʍɿɳʅ ɾɳʆɮʃʁɽɳɾɹɼɮ 
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ʁ ʰʻ˂ʹˍʽˋ˃ˈˌ ʶʾ˄ʰʽ ˃ʽʰ ʵʽʶʻ˄ʺˌ ʴ˂˗ˋˋʰΣ ˉˇˎ ˉˊˇ˖ʻʶʾ ˍʹ˄ ʶˉʰ˒ʺ ˁʰʽ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇˎˌ ʱ˂˂ˇˎˌΣ 
ˍˇˎˌ ˅ʷ˄ˇˎˌ ˁʰʽ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˍˇˎˌ ʶ˔ʻˊˇˏˌΦ ʁʽ ˉˇ˂ʽˍʽˁʷˌ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁʷˌ ʵʽʰˋˍʱˋʶʽˌ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ 
ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʶˌ ˁʰʽ ʶʾ˄ʰʽ ʴʶ˄ʽˁʱ ʰˉˇʵʶˁˍˈ ˈˍʽ ˇ ʵʽʶʻ˄ʺˌ ʰʻ˂ʹˍʽˋ˃ˈˌΣ ʰˉˈ ˍʹ˄ ʰˊ˔ʺ ˍˇˎ 
нлˇˎ ʰʽ˗˄ʰ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ ʵˎ˄ʰ˃ʽˁʺ ˍ˖˄ ʵʽʰˁˊʰˍʽˁ˗˄ ˋ˔ʷˋʶ˖˄ ˁʰʽ ˋˍʹ˄ ʶˉʾ˂ˎˋʹ ʵʽʰˁˊʰˍʽˁ˗˄ 
ʵʽʰ˒ˇˊ˗˄Φ ɶ ˉʶˊʾˇʵˇˌ мфпр-мфрр ʷ˔ʶʽ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ʶˉˇ˔ʺ ʺˊʶ˃˖˄ ˁʰʽ ˒ʽ˂ʽˁ˗˄ ʶ˂˂ʹ˄ˇˍˇˎˊˁʽˁ˗˄ 
ˋ˔ʷˋʶ˖˄Σ ˈˉˇˎ ʰ˄ʶ˂ʺ˒ʻʹˋʰ˄ ʰˉˈ ˍˇˎˌ ˉˇ˂ʽˍʽˁˇˏˌ ˁʰʽ ˍ˖˄ ʵˎˇ ˔˖ˊ˗˄ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˍʹ˄ 
ʶ˂˂ʹ˄ˇˍˇˎˊˁʽˁʺ ˉˊˇˋʷʴʴʽˋʹΦ ɾʶˍʱ ˍˇ˄ ɰΩ ʃʰʴˁˈˋ˃ʽˇ ˉˈ˂ʶ˃ˇΣ ʷʴʽ˄ʰ˄ ˉˊˇˋˉʱʻʶʽʶˌ ʰˉˈ ˍʽˌ ʶ˂˂ʹ˄ʽˁʷˌ 
ˁˎʲʶˊ˄ʺˋʶʽˌ όʃ˂ʰˋˍʺˊʰΣ ʆˋʰ˂ʵʱˊʹύΣ ˗ˋˍʶ ˄ʰ ʶ˅ˇ˃ʰ˂ˎ˄ʻˇˏ˄ ˇʽ ˋ˔ʷˋʶʽˌ ˃ʶ ˍˇˎˌ ʴʶʾˍˇ˄ʶˌ ʆˇˏˊˁˇˎˌ 
όˉˊˇʶʵˊʶʾʰ LǎƳŜǘ LƴƻƴːΣ aŜƴŘŜǊŜǎύΦ ʅˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʹ ˋˎ˂˂ˇʴʺ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˋˍˇʽ˔ʶʾ˖˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʶ˂˂ʹ˄ˇˍˇˎˊˁʽˁʷˌ ʰʻ˂ʹˍʽˁʷˌ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˉˇˎ ʵʽʶ˅ʺ˔ʻʹˋʰ˄ ˍʹ˄ ˉʶˊʾˇʵˇ мфпр-мфррΦ ʍˌ 
ˉʹʴʷˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʶ˒ʹ˃ʶˊʾʵʶˌ ˁʰʽ ˉʶˊʽˇʵʽˁʱ ˍʹˌ ʶˉˇ˔ʺˌΣ ʰˊ˔ʶʾʰ ˍˇˎ ʅɳɱɮʅΣ ʰˊ˔ʶʽʰˁˈ ˎ˂ʽˁˈ 
ʽʵʽ˖ˍʽˁ˗˄ ʲʽʲ˂ʽˇʻʹˁ˗˄Φ ʁʽ ʶ˂˂ʹ˄ˇˍˇˎˊˁʽˁʷˌ ˋ˔ʷˋʶʽˌ ˎˉʺˊ˅ʰ˄ ˍˊʽˁˎ˃ʽ˗ʵʶʽˌ ˁʰˍʱ ˍˇ˄ нлˇ ʰʽ˗˄ʰΣ ˃ʶ 
ˋˎ˄ʶˊʴʰˋʾʶˌ ˁʰʽ ˉʶˊʽˈʵˇˎˌ ʶʽˊʹ˄ʽˁʺˌ ˋˎ˄ˏˉʰˊ˅ʹˌΣ ʰ˂˂ʱ ˔˖ˊʾˌ ˄ʰ ˂ʶʾˉˇˎ˄ ˇʽ ˋˎʴˁˊˇˏˋʶʽˌ ˁʰʽ ˇʽ 
ʰ˄ˍʰʴ˖˄ʽˋ˃ˇʾΦ ɶ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʽˌ ˉˇ˂ʽˍʽˁʷˌ ˉˊˇˋˉʱʻʶʽʶˌ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˇ ʰʻ˂ʹˍʽˋ˃ˈˌ ˖ˌ ˋˎ˄ʵʶˍʽˁˈˌ ˁˊʾˁˇˌ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˁʰʽ ˍʹ˄ ˋˎ˄ʷ˔ʽˋʹ ˍ˖˄ 
ʶ˂˂ʹ˄ˇˍˇˎˊˁʽˁ˗˄ ˋ˔ʷˋʶ˖˄Φ ʅˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˃ʰˌΣ мфпр-мфррΣ ʵʽˇˊʴʰ˄˗ʻʹˁʰ˄ ʰʴ˗˄ʶˌ 
ˉˇʵˇˋ˒ʰʾˊˇˎΣ ˃ˉʱˋˁʶˍΣ ˋˍʾʲˇˎΣ ˁˇ˂ˎ˃ʲʹˍʽˁˇʾ ˁʰʽ ˋˁˇˉʶˎˍʽˁˇʾ ˋʶ ˃ʶʴʱ˂ʶˌ ˉˈ˂ʶʽˌ ˍ˖˄ ʵˎˇ ˔˖ˊ˗˄ 
όɮʻʺ˄ʰ ς ɸʶˋκ˄ʾˁʹ ϧ ɼ˖˄κˉˇ˂ʹΣ ʅ˃ˏˊ˄ʹύ ʰ˂˂ʱ ˁʰʽ ˋʶ ˃ʽˁˊˈˍʶˊʶˌ ˉˈ˂ʶʽˌ ˍʹˌ ɸˊʱˁʹˌ όɮ˂ʶ˅κˉˇ˂ʹΣ 
ɼˇ˃ˇˍʹ˄ʺΣ ʀʱ˄ʻʹύ ˃ʶ ʰ˄ˍʰˉˇʵˇˍʽˁˈ ˔ʰˊʰˁˍʺˊʰΦ ʁʽ ʻʶʰˍʷˌ ˍ˖˄ ʰʴ˗˄˖˄ ˎˉˇʵʷ˔ˇ˄ˍʰ˄ ˃ʶ ʻʶˊ˃ʷˌ 
ʶˁʵʹ˂˗ˋʶʽˌ ˈ˂ˇˎˌ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄Φ ʁʽ ʶˉʽʵˈˋʶʽˌ ˁʰʽ ˍʰ ˊʶˁˈˊ ˍ˖˄ ʰʻ˂ʹˍ˗˄ ʺˍʰ˄ ˋʶ 
ˉˇ˂ˏ ˎ˕ʹ˂ˈ ʶˉʾˉʶʵˇ ˁʰʽ ˇ ˋˎ˄ʰʴ˖˄ʽˋ˃ˈˌ ˃ʶʴʱ˂ˇˌΣ ˉˊʱʴ˃ʰ ˉˇˎ ˉˊˇˋʷʵʽʵʶ ʽʵʽʰʾˍʶˊʹ ʰʾʴ˂ʹ ˋˍˇˎˌ 
ʰʴ˗˄ʶˌΦ ɳ˂˂ʹ˄ʽˁˇʾ ʰʻ˂ʹˍʽˁˇʾ ˋˏ˂˂ˇʴˇʽ ˍʹˌ ɼ˖˄κˉˇ˂ʹˌ ʺ ˃ʶʽˇ˄ˇˍʽˁˇʾ ʰˉˈ ˍʹ˄ ɳ˂˂ʱʵʰ ˁʰ˂ˇˏˋʰ˄ ʴʽʰ 
ˁˇʽ˄ʷˌ ʰʻ˂ʹˍʽˁʷˌ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˂ʰˇ˒ʽ˂ʶʾˌ ˇ˃ʱʵʶˌ ˉˇʵˇˋ˒ʰʾˊˇˎ ʺ ˁ˂ʰˋʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ ʰˉˈ ˍʹ˄ 
ɳ˂˂ʱʵʰ ˁʰʽ ˍʹ˄ ʆˇˎˊˁʾʰ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɴ˄ʰ ʽʵʽʰʾˍʶˊʰ ˋˇʲʰˊˈ ʴʶʴˇ˄ˈˌ όʅʶˉˍʶ˃ʲˊʽʰ˄ʱ мфррύ ʵʾ˄ˇˎ˄ ˍʷ˂ˇˌ 
ˋˍʽˌ ˇ˂ʽʴˈ˔ˊˇ˄ʶˌΣ ʺˊʶ˃ʶˌ ˁʰʽ ˉʱ˂ʽ ʶ˂˂ʹ˄ˇˍˇˎˊˁʽˁʷˌ ˋ˔ʷˋʶʽˌΦ ʃˇ˂˂ʷˌ ˒ˇˊʷˌ ʻˏ˃ʰ ˍʹˌ ʵʽʰˍʱˊʰ˅ʹˌ ˍ˖˄ 
ˉˇ˂ʽˍʽˁ˗˄ ˋ˔ʷˋʶ˖˄ ˎˉʺˊ˅ʰ˄ ˇʽ ʰʻ˂ʹˍʽˁʷˌ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˍ˖˄ ʵˎˇ ˔˖ˊ˗˄Σ ˉʰˊΩ ˈ˂ˇ ˉˇˎ ˁʰʽ ˇʽ ʵˎˇ 
ˉ˂ʶˎˊʷˌ ʻʷ˂ʹˋʰ˄ ˄ʰ ʶˁ˃ʶˍʰ˂˂ʶˎˍˇˏ˄ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈ ˖ˌ ˃ʷˋˇ ʶʽˊʺ˄ʶˎˋʹˌΣ ʵʹ˃ʽˇˎˊʴʾʰ ʺˊʶ˃ˇˎ 
ˁ˂ʾ˃ʰˍˇˌΣ ˃ʶʾ˖ˋʹ ˍʹˌ ʶ˔ʻˊˈˍʹˍʰˌ ˁʰʽ ʶˁˍˈ˄˖ˋʹˌ ˍ˖˄ ˁˊʾˋʶ˖˄Φ  
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ʁ ʃʇɱɾɮʋʁʅ ʆʍɿ ɸɳʄɾʍɿ ό273-нлл ʃΦʋΦύΦ ɾɹɮ ɲɹɲɮɼʆɹɼɶ ʃʄʁ¢ɮʅɶ ɾɳ ɳɾʊɮʅɶ ʅʆɶ 
ɰɹʍɾɮʆɹɼɶ ɾɮɸɶʅɶ 
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ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ˉˊˈˍʰˋʹ ʵʽʵʰˋˁʰ˂ʾʰˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ˍ˃ʺ˃ʰ ˍʹˌ ɮ˘ 
ɽˎˁʶʾˇˎ ɱɳɽɲɳ ʅʰˉ˗˄ ˁʰˍʱ ˍˇ ˋ˔ˇ˂ʽˁˈ ʷˍˇˌ нлнн-ноΦ ɰʰˋʾˋˍʹˁʶ ˋˍˇ ʰˊ˔ʰʾˇ ʶ˂˂ʹ˄ʽˁˈ ʴ˂ˎˉˍˈΣ ʴ˄˖ˋˍˈ 
˖ˌ ɼʰʻʺ˃ʶ˄ˇˌ ʃˏˁˍʹˌ ʺ ʃˎʴ˃ʱ˔ˇˌ ˍ˖˄ ɸʶˊ˃˗˄ ό273-нлл ˉΦʋΦύΣ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍˇ aǳǎŜƻ bŀȊƛƻƴŀƭŜ 
wƻƳŀƴƻ Řƛ tŀƭŀȊȊƻ aŀǎǎƛƳƻΦ ʁ ʃˎʴ˃ʱ˔ˇˌΣ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ˊʶʰ˂ʽˋˍʽˁʱ ˈ˂˖˄ ˍ˖˄ ʰˊ˔ʰʾ˖˄ ʶ˂˂ʹ˄ʽˁ˗˄ 
ʴ˂ˎˉˍ˗˄Σ ʰ˄ʰˁʰ˂ˏ˒ʻʹˁʶ ˋˍˇˎˌ ˁʺˉˇˎˌ ˍˇˎ tŀƭŀȊȊƻ vǳƛǊƛƴŀƭŜ ˍʹˌ ʄ˗˃ʹˌ ˍˇ муурΣ ˈˉˇˎ ʶʾ˔ʶ ˍʰ˒ʶʾ 
ˉˊˇˋʶˁˍʽˁʱ ʰʽ˗˄ʶˌ ˄˖ˊʾˍʶˊʰ ʶ˄˗ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˈˍʽ ˁˇˋ˃ˇˏˋʶ ˍʽˌ ɸʷˊ˃ʶˌ ˍˇˎ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˎΦ ɸʶ˖ˊʶʾˍʰʽ 
ʰˉˈ ˇˊʽˋ˃ʷ˄ˇˎˌ ˃ʶ˂ʶˍʹˍʷˌ ˖ˌ ʷˊʴˇ ˍˇˎ ɮˉˇ˂˂˗˄ʽˇˎΣ ʴʽˇˎ ˍˇˎ ɮʻʹ˄ʰʾˇˎ ɿʷˋˍˇˊˇˌ ˃ʶ ʲʱˋʹ 
ˎˉˇ˂ʶʾ˃˃ʰˍʰ ˍʹˌ ˎˉˇʴˊʰ˒ʺˌ ˍˇˎ ʴ˂ˏˉˍʹ ˋʶ ʷ˄ʰ˄ ʽ˃ʱ˄ˍʰ ˍˇˎ ʴʰ˄ˍʽˇˏ ˍˇˎ ˉˎʴ˃ʱ˔ˇˎ ʶ˄˗ ʷ˔ʶʽ 
ʵʽʰˍˎˉ˖ʻʶʾ ʶˉʾˋʹˌ ʹ ʱˉˇ˕ʹ ˉ˖ˌ ʾˋ˖ˌ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˍˇ ˃ˈ˄ˇ ʰˎʻʶ˄ˍʽˁˈ ˋ˖ʸˈ˃ʶ˄ˇ ʷˊʴˇ ˍˇˎ ɽˏˋʽˉˉˇˎ 
ˋʶ ˔ʰ˂ˁˈΦ ɳ˃ˉ˄ʶˈ˃ʶ˄ˇˌ ʰˉˈ ˍˇ ʴ˂ˎˉˍˈ ˇ DŀōǊƛŜƭŜ ¢ƛƴǘƛ όнлмпκрύ ʷʴˊʰ˕ʶ ˍˇ ˉˇʾʹ˃ʰ ¢ƘŜ .ƻȄŜǊ ˍˇ ˇˉˇʾˇ 
ˇ 5ŀǾƛŘ DǊŀƘŀƳ ˃ʶˍʷ˒ˊʰˋʶ ˋˍʰ ɮʴʴ˂ʽˁʱΦ ʆˇ ˉˇʾʹ˃ʰ ʷ˔ʶʽ ʰˉʰʴʴʶ˂ʻʶʾ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˋˍʱˋʶʽˌ ˉˇˎ 
ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ˃ˇˎˋʶʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ʰˉˈ ʴ˄˖ˋˍˇˏˌ ˁʰ˂˂ʽˍʷ˔˄ʶˌΦ ʆˇ ʻʷ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ 
ʵʽʵʰˁˍʽˁʺˌ ˉˊˈˍʰˋʹˌ ʰ˒ˇˊˇˏˋʶ ˍˎˉʽˁʱ ˋˍʹ˄ ɹˋˍˇˊʾʰ ɮ˘ ɽˎˁʶʾˇˎ ˖ˋˍˈˋˇ ˉˊˇˁˊʾʻʹˁʶ ʹ ʵʽʰʻʶ˃ʰˍʽˁʺ 
ˉˊˇˋʷʴʴʽˋʹ όɹˋˍˇˊʾʰ- ʊˎˋʽˁʺ ɮʴ˖ʴʺ- ʀʷ˄ʶˌ ɱ˂˗ˋˋʶˌ ςʃ˂ʹˊˇ˒ˇˊʽˁʺύ ˗ˋˍʶ ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ˋˍʽˌ 
ʰˉʰʽˍʺˋʶʽˌ ˍ˖˄ ˍʶˋˋʱˊ˖˄ ʵʽʵʰˁˍʽˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ ʍˌ ˉˊ˖ˍʰˊ˔ʽˁˇʾ ˋˍˈ˔ˇʽ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ 
ˍʷʻʹˁʰ˄ ʰύ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ˍʷ˔˄ʹˌ ˋˍʹ ˃ʰʻʹˋʽʰˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ʲύ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʽˋˍˇˊʽˁʺˌ 
ʰ˄ʱ˂ˎˋʹˌ ʵʽʰ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ʴύ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ ʰˊ˔ʰʾˇˎ ʰʻ˂ʺ˃ʰˍˇˌ ˍʹˌ ˉˎʴ˃ʰ˔ʾʰˌ ˋˍʰ ˉ˂ʰʾˋʽʰ 
ˍʹˌ ʲʽ˖˃ʰˍʽˁʺˌ ˃ʱʻʹˋʹˌ ʴύ ʹ ʶˁˉˈ˄ʹˋʹ ˃ʽʰˌ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʵʰˁˍʽˁʺˌ ˉˊˈˍʰˋʹˌ ʶ˄ˍˈˌ ˍˇˎ ˉ˂ʰʽˋʾˇˎ 
ˍˇˎ ʰ˄ʰ˂ˎˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʵύ ʹ ˉˊˈˁ˂ʹˋʹ ˍˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʶˁ ˃ʷˊˇˎˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄κ˃ʰʻʹˍˊʽ˗˄ ʶύ ʹ ʰʽˋʻʹˍʽˁʺ ˋˎʴˁʾ˄ʹˋʹΦ ɳˉʽ˃ʷˊˇˎˌ ˋˍˈ˔ˇʽ ˍʷʻʹˁʰ˄ ʰ˄ʱ ˃ʱʻʹ˃ʰΦ ɶ ˃ʷʻˇʵˇˌ 
ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʶˉʽˁʶ˄ˍˊ˗ʻʹˁʶ ˋˍʹ ʵʽʰʻʶ˃ʰˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˍʹ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʱʻʹˋʹ ˃ʶ ʲʱˋʹ 
ˍʽˌ ʰ˅ʾʶˌ ˍʹˌ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌΣ ˍ˖˄ ʶˉʽˁˇʽ˄˖˄ʽʰˁ˗˄ ˁʰʽ ˁˊʽˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄Σ ˍʹˌ ʰˎˍˇʴ˄˖ˋʾʰˌ ˁʰʽ 
ˍʹˌ ʰˎˍˇʷˁ˒ˊʰˋʹˌ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˕ʹ˒ʽʰˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˁʰʽ ˍ˖˄ ˃ʰʻʹˍ˗˄Φ ʆʰ 
ʰ˄ʰʴˁʰʾʰ ʶˉˇˉˍʽˁʱ ˎ˂ʽˁʱΣ ˃ʷˋʰ ˁʰʽ ʶˊʴʰ˂ʶʾʰ ʶ˅ʰˋ˒ʰ˂ʾˋˍʹˁʰ˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ʵʽʰʵʽˁˍˏˇˎ ˁʰʽ ˃ʶ 
ʲʱˋʹ ˍˇ ʶʴˁʶˁˊʽ˃ʷ˄ˇ ʵʽʰʻʷˋʽ˃ˇ ˎˉˇˋˍʹˊʽˁˍʽˁˈ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎ˂ʽˁˈΦ ʍˌ ʶʾʻʽˋˍʰʽΣ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ʶ˂ʷ˔ʻʹ ˇ ʲʰʻ˃ˈˌ ʶˉʾˍʶˎ˅ʹˌ ˍ˖˄ ʶˉʽʵʽ˖ˁˈ˃ʶ˄˖˄ ˋˍˈ˔˖˄ ˁʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ 
ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶ˄˗ ˉˊˇʲ˂ʷ˒ʻʹˁʶ ʶˉʽˉ˂ʷˇ˄ ʰˎˍˇʰ˅ʽˇ˂ˈʴʹˋʹ ʴʽʰ ˃ʰʻʹˍʷˌκˍʽˌ ˃ʰʻʺˍˊʽʶˌ ˁʰʽ 
ʵʽʵʱˋˁˇ˄ˍʶˌΦ 
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ʅˍˇ ʽˋˍˇˊʽˁʱ ˋˎ˄ʶˉˍˎʴ˃ʷ˄ˇ ʷˍˇˌ мфпп ʵʽʰˁˎʲʶˏʶˍʰʽ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ ʸʺˍʹ˃ʰ ˍʹˌ ʰ˄ʱ˂ʹ˕ʹˌ ˍʹˌ 
ʶ˅ˇˎˋʾʰˌ ˍʹ˄ ʶˉˈ˃ʶ˄ʹ ˃ʷˊʰ ˍʹˌ ʰˉˇ˔˗ˊʹˋʹˌ ˍ˖˄ ɱʶˊ˃ʰ˄˗˄ ˁʰˍʰˁˍʹˍ˗˄Φ ɾʾʰ ˋʶʽˊʱ ʰˉˈ ʴʶʴˇ˄ˈˍʰ 
ˁʰʽ ʶ˅ʶ˂ʾ˅ʶʽˌ ʰˉˇˍˎˉ˗˄ˇˎ˄ ʰˁˊʽʲ˗ˌ ʰˎˍʺ ˍʹ˄ ˁʰˍʱˋˍʰˋʹΦ ɾʶˍʰ˅ˏ ʰˎˍ˗˄Σ ʹ ˋˏˋˍʰˋʹ ˍʹˌ ʃɳɳɮ 
όʃˇ˂ʽˍʽˁʺ ɳˉʽˍˊˇˉʺ ɳʻ˄ʽˁʺˌ ɮˉʶ˂ʶˎʻʷˊ˖ˋʹˌύΣ ʹ ˋˎ˄ʰˁˈ˂ˇˎʻʹ ˋˍʱˋʹ ˍ˖˄ ʶ˄ˈˉ˂˖˄ ʵˎ˄ʱ˃ʶ˖˄ ˋˍʹ 
ɾʷˋʹ ɮ˄ʰˍˇ˂ʺΣ ˈˉ˖ˌ ˁʰʽ ʹ ˉˇˊʶʾʰ ˉˊˇˌ ˍʰ ɲʶˁʶ˃ʲˊʽʰ˄ʱΦ ɶ ˉˇ˂ʽˍʽˁʺ ˊʶˎˋˍˈˍʹˍʰ ˉˇˎ ʶˉʽˁˊʰˍʶʾ 
ˁʰˍʰʵʶʽˁ˄ˏʶˍʰʽ ʰ˒ʶ˄ˈˌ ʰˉˈ ˍˇ ʶʴ˔ʶʾˊʹ˃ʰ ˍˇˎ ɳɮɾ όɳʻ˄ʽˁˈ ɮˉʶ˂ʶˎʻʶˊ˖ˍʽˁˈ ɾʷˍ˖ˉˇύ-ɳɽɮʅ 
όɳ˂˂ʹ˄ʽˁˈˌ ɽʰʿˁˈˌ ɮˉʶ˂ʶˎʻʶˊ˖ˍʽˁˈˌ ʅˍˊʰˍˈˌύ ʴʽʰ ˍʹ˄ ʶʴˁʰʻʾʵˊˎˋʹ ˃ʾʰˌ ˂ʰʿˁʺˌ ʵʹ˃ˇˁˊʰˍʾʰˌ ˁʰʽ 
ʰ˒ʶˍʷˊˇˎ ʰˉˈ ˍʹ˄ ˉʾʶˋʹ ˍʹˌ ʶ˅ˈˊʽˋˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˁˎʲʷˊ˄ʹˋʹˌ ˁʰʽ ˍ˖˄ ɯʴʴ˂˖˄Σ ʴʽʰ ˍʹ˄ ʶˉʽʲˇ˂ʺ ˃ʾʰˌ 
˒ʽ˂ˇʲˊʶˍʰ˄ʽˁʺˌ ʺ ˁʰ˂ˏˍʶˊʰ ˃ʾʰˌ ˔ʶʽˊʰʴ˖ʴˇˏ˃ʶ˄ʹˌ ʶˁ ˍ˖˄ ɰˊʶˍʰ˄˗˄ ˉˇ˂ʽˍʽˁʺˌΦ ɶ ʅˎ˃˒˖˄ʾʰ ˍʹˌ 
ɰʱˊˁʽʸʰˌ ˍˇ ʊʶʲˊˇˎʱˊʽˇ ˍˇˎ мфпрΣ ʻʷˍʶʽ ˋˍˇ ˉʶˊʽʻ˗ˊʽˇ ˍʹˌ ˉˇ˂ʽˍʽˁʺˌ ʸ˖ʺˌ ˍˇ ɳɮɾ-ɳɽɮʅΣ ʶ˄˗ ʹ 
ˉˇ˂ʽˍʽˁʺ ˉˊ˖ˍˇʲˇˎ˂ʾʰ ˉʶˊ˄ʱ ˋˍʰ ˔ʷˊʽʰ ˍ˖˄ ɯʴʴ˂˖˄ ˁʰʽ ˋˍʹ ʵʽˇˊʽˋ˃ʷ˄ʹ ʰˉˈ ʰˎˍˇˏˌ ˁˎʲʷˊ˄ʹˋʹ 
ʃ˂ʰˋˍʺˊʰΦ ʁ ʰʻ˂ʹˍʽˋ˃ˈˌ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˍˇ ˉˇʵˈˋ˒ʰʽˊˇΣ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈ ˁʰʽ 
˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰˁˇ˂ˇˎʻʶʾ ˍʽˌ ʶ˅ʶ˂ʾ˅ʶʽˌΦ ɾʶˍʱ ˍʹ ˋˍʱˋʹ ˍ˖˄ ʶ˄ˈˉ˂˖˄ ʵˎ˄ʱ˃ʶ˖˄ ˋˍʹ ɾʷˋʹ ɮ˄ʰˍˇ˂ʺ 
ˇˊʽˋ˃ʷ˄ʰ ˉˇʵˇˋ˒ʰʽˊʽˁʱ ˋ˖˃ʰˍʶʾʰ ˈˉ˖ˌ ˇ ʃʰ˄ʶ˅ʰˊ˔ʶʽʰˁˈˌ ˁʰʽ ʹ ʃˊˈˇʵˇˌ ʃʰˍʹˋʾ˖˄Σ ʵʽʰʴˊʱ˒ˇ˄ˍʰʽ 
ʰˉˈ ˍʹ˄ ɳʃʁΣ ʹ ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ʶˉʾˋʹ˃ˇ ʰʻ˂ʹˍʽˁˈ ˒ˇˊʷʰ ˁʰʽ ʱ˂˂ʰ ʰˉˇˁ˂ʶʾˇ˄ˍʰʽ ζ˖ˌ ˃ʶˍʱˋ˔ˇ˄ˍʰ 
ˋʶ ʰ˄ˍʽʵˊʰˋˍʽˁʺ ˁʾ˄ʹˋʹηΣ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˁʰˍΩ ʰ˄ˍʽˋˍˇʽ˔ʾʰ ˋˍˇ ˉʶʵʾˇ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏΣ ˍʹ˄ ˍˏ˔ʹ ˍ˖˄ 
ˋˍʰˋʽʰˋˍ˗˄Σ ˁʰˍˈˉʽ˄ ˍʹˌ ˁʰˍʰˋˍˇ˂ʺˌ ˍʹˌ ˋˍʱˋʹˌ ʰˉˈ ˍˇˎˌ ɯʴʴ˂ˇˎˌΦ ɾʶˍʱ ˍʹ ʅˎ˃˒˖˄ʾʰ ˍʹˌ ɰʱˊˁʽʸʰˌΣ 
ˇʽ ʶ˂˂ʹ˄ˇʲˊʶˍʰ˄ʽˁʷˌ ˉˇʵˇˋ˒ʰʽˊʽˁʷˌ ʰ˄ʰ˃ʶˍˊʺˋʶʽˌ ʷˊ˔ˇ˄ˍʰʽ ˁʰʽ ˉʱ˂ʽ ˋˍˇ ˉˊˇˋˁʺ˄ʽˇ ˒ʷˊˇ˄ˍʰˌ ˍˇ 
ˋ˔ʶˍʽˁˈ ˋˎ˃ʲˇ˂ʽˁˈ ˍˇˎˌ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁˈˍʶˊʹ ʰ˄ʰ˃ʷˍˊʹˋʹ ʶʾ˄ʰʽ ʶˁʶʾ˄ʹ ˍʹˌ ʶʻ˄ʽˁʺˌ 
ɳ˂˂ʱʵʰˌ ˁʰʽ ˇ˃ʱʵʰˌ ɯʴʴ˂˖˄ ʶˉʽ˂ʷˁˍ˖˄ ʶˁ ˍ˖˄ ʶ˄ ɳ˂˂ʱʵʽ ʲˊʶˍʰ˄ʽˁ˗˄ ˋˍˊʰˍʶˎ˃ʱˍ˖˄Φ ɶ ˉʰˊˇˎˋʾʰ 
ˉˇ˂ʽˍʽˁ˗˄ ˁʰʽ ʰ˅ʽ˖˃ʰˍˇˏ˔˖˄ ˁʰʽ ˍ˖˄ ʵˏˇ ˔˖ˊ˗˄ ˋˍˇ ˉˇʵˇˋ˒ʰʽˊʽˁˈ ʴʺˉʶʵˇΣ ˍˇ ˃ʶʴʱ˂ˇ ˉ˂ʺʻˇˌ 
ɳ˂˂ʺ˄˖˄ ˒ʽ˂ʱʻ˂˖˄ ˉˇˎ ˍˇˎˌ ˉʰˊʰˁˇ˂ˇˎʻʶʾΣ ˇ ˁˎ˃ʰˍʽˋ˃ˈˌ ʰʴʴ˂ʽˁ˗˄ ˁʰʽ ʶ˂˂ʹ˄ʽˁ˗˄ ˋʹ˃ʰʽ˗˄Σ 
ˋˎ˄ʻʷˍˇˎ˄ ˃ʾʰ ˋˍˊʰˍʹʴʽˁʺ ˁʰ˄ˇ˄ʽˁˇˉˇʾʹˋʹˌ ˍʹˌ ˉˇ˂ʽˍʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ˍˇ˄ ˉˊ˗ˍˇ 
˂ˈʴˇ ˋˍʹ ˔˗ˊʰ ʷ˔ˇˎ˄ ˇʽ ɯʴʴ˂ˇʽΣ ʰ˒ˇˏ ʹ ɳ˂˂ʱʵʰ ʷ˔ʶʽ ˉʶˊʱˋʶʽ ˉ˂ʷˇ˄ ˋˍʹ ˋ˒ʰʾˊʰ ʶˉʽˊˊˇʺˌ ˍˇˎˌΦ 
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ˇˉˍʽˁʺ ʴʽʰ ˍʰ ʴʶʴˇ˄ˈˍʰΦ ʆˇ ˎ˂ʽˁˈ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰ˄ˍ˂ʺʻʹˁʶ ʰˉˈ ˍˇ˄ ˍˏˉˇ ˍʹˌ ʶˉˇ˔ʺˌ ˁʰʽ ˉʽˇ 
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ʁ ɳɽɽɶɿɹɼʁʅ ʋɮʄɮɼʆɶʄɮʅ ʆɶʅ ɱʇɾɿɮʅʆɹɼɶʅ ʅʇɾʊʍɿɮ ɾɳ ʆʁɿ ɳʇɮɱɱɳɽʁ ʃɮʇɽɹɿɶ 
 

THE GREEK CHARACTER OF PHYSICAL EDUCATION ACORDING TO EVAGGELOS PAVLINIS  
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ʁ ɳˎʱʴʴʶ˂ˇˌ ʃʰˎ˂ʾ˄ʹˌ ʰˉˇˍʷ˂ʶˋʶ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˋˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ 
ʶ˂˂ʹ˄ʽˁʺˌ ʴˎ˃˄ʰˋˍʽˁʺˌ ˁʰʻ˗ˌ ˋˎ˄ˍʷ˂ʶˋʶ ˉˊˈʶʵˊˇˌ ˁʰʽ ʽʵˊˎˍʺˌ ˍʹˌ ɳˍʰʽˊʾʰˌ ɱˎ˃˄ʰˋˍ˗˄ ɾʶ˂ʶˍ˗˄Σ 
ʴʶ˄ʽˁˈˌ ʶˉʽʻʶ˖ˊʹˍʺˌ ˍʹˌ ʴˎ˃˄ʰˋˍʽˁʺˌ ʰ˂˂ʱ ˁʰʽ ʶʽˋʹʴʹˍʺˌ ˍˇˎ ˄ˇ˃ˇˋ˔ʷʵʽˇˎ ɿΦртулκоо ˍˇ ˇˉˇʾˇ 
ʻʶ˖ˊʺʻʹˁʶ ʻʶ˃ʷ˂ʽˇ ˍʹˌ ʴˎ˃˄ʰˋˍʽˁʺˌΦ ɮˎˍˈ ˉˇˎ ˍˇ˄ ʵʽʰ˒ˇˊˇˉˇʽˇˏˋʶ ʺˍʰ˄ ʹ ʷ˄ˍˇ˄ʹ ˉˊˇˋʺ˂˖ˋʺ ˍˇˎ 
ˋˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˉ˂ʹʻ˗ˊʰˌ ʱˊʻˊ˖˄ ˋˍʰ ˇˉˇʾʰ ʶ˅ʷ˒ˊʰʸʶ ˊʽʸˇˋˉʰˋˍʽˁʷˌ ʰˉˈ˕ʶʽˌ ˈˉ˖ˌ ʶˉʾˋʹˌ ˁʰʽ ˍʹ 
ʴ˄˗˃ʹ ˍˇˎ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ˔ʰˊʰˁˍʺˊʰ ˍʹˌ ʴˎ˃˄ʰˋˍʽˁʺˌΦ ʅˁˇˉˈˌ ʰˎˍʺˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ 
ʰ˄ʰ˂ˎʻˇˏ˄ ˇʽ ʰˉˈ˕ʶʽˌ ˍˇˎ ɳˎʱʴʴʶ˂ˇˎ ʃʰˎ˂ʾ˄ʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ʶ˂˂ʹ˄ʽˁˈ ˔ʰˊʰˁˍʺˊʰ ˍʹˌ ʴˎ˃˄ʰˋˍʽˁʺˌ 
ʰ˂˂ʱ ˁʰʽ ʶˉʾʵˊʰˋʹ ˍˇˎˌ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍ˖˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˁ˃ʱʻʹˋʹ ˍʹˌΦ ʁ ɳˎʱʴʴʶ˂ˇˌ 
ʃʰˎ˂ʾ˄ʹˌ ˎˉˇˋˍʺˊʽʸʶ ˈˍʽ ʹ ʴˎ˃˄ʰˋˍʽˁʺ ʰˉˇˍʶ˂ʶʾ ʰ˄ʰˉˈˋˉʰˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ʶ˄˗ ˉʾˋˍʶˎʶ 
ˈˍʽ ˃ʷˋ˖ ˍʹˌ ʴˎ˃˄ʰˋˍʽˁʺˌΣ ˁʰʻʾˋˍʰˍʰʽ ʽˁʰ˄ʺ ʹ ˁʰˍʱˁˍʹˋʹ ˍˇˎ ˎ˕ʾˋˍˇˎ ʶˉʽˉʷʵˇˎ ˃ˇˊ˒˗ˋʶ˖ˌ ˁʰʻ˗ˌ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ ʰˊ˔ʰʾˇˎˌ ɴ˂˂ʹ˄ʶˌ ʹ ʴˎ˃˄ʰˋˍʽˁʺ ʰˉʶˎʻˏ˄ʶˍʰʽ ˋˍˇ ˉ˄ʶˏ˃ʰ ʰ˂˂ʱ ˁʰʽ ʲˇʹʻʱ ˋˍʹ˄ 
ˁʰˍʰ˄ˈʹˋʹ ˁʰʽ ˋˍʹ˄ ʰˉˇˋˍʺʻʽˋʹΦ ʅˎ˄ʶˉ˗ˌΣ ʷˁˊʽ˄ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˍʹ˄ ʰˏ˅ʹˋʹ ˍ˖˄ ˖ˊ˗˄ ˍʹˌ ʴˎ˃˄ʰˋˍʽˁʺˌ 
ˋˍˇ ˋ˔ˇ˂ʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˖ˌ ʶˁˉʰʽʵʶˎˍʽˁˈ ˃ʷˋˇΦ ɳˉʽˉ˂ʷˇ˄ ʻʶ˖ˊˇˏˋʶ ˈˍʽ ˇʽ ʰˊ˔ʰʾˇʽ ʁ˂ˎ˃ˉʽʰˁˇʾ 
ʰʴ˗˄ʶˌ ˁʰ˂˂ʽʶˊʴˇˏˋʰ˄ ˉ˂ʹʻ˗ˊʰ ʰˊʶˍ˗˄ ˈˉ˖ˌ ʹ ˔ʰˊʱ ʴʽʰ ˍʹ˄ ˄ʾˁʹ ˍˇˎ ʰˍˈ˃ˇˎ ˉˇˎ ˎˉˇˋˍʺˊʽʸʰ˄ ʰ˂˂ʱ 
ˁʰʽ ˍʹ˄ ˂ˏˉʹ ʴʽʰ ˍʹ˄ ʺˍˍʰ ˍ˖˄ ʰ˄ˍʾˉʰ˂˖˄ ˉʰʽˁˍ˗˄ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ʶˎʴʶ˄ʺ ʱ˃ʽ˂˂ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰʻ˂ʹˍ˗˄Σ 
ʶ˄ ʰ˄ˍʽʻʷˋʹ ˃ʶ ˍˇˎˌ ˋˏʴ˔ˊˇ˄ˇˎˌ ʻʶʰˍʷˌ ˁʰʽ ʰʻ˂ʹˍʷˌ ˇʽ ˈˉˇʽˇʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰʽ ˃ˈ˄ˇ ʴʽʰ ˍʰ ʰʻ˂ʹˍʽˁʱ 
ˍˇˎˌ ʶˉʽˍʶˏʴ˃ʰˍʰ ˁʰʽ ˈ˔ʽ ʴʽʰ ˍʹ˄ ˕ˎ˔ʽˁʺ ʽˁʰ˄ˇˉˇʾʹˋʹΦ ɱʽʰ ˈ˂ˇˎˌ ʰˎˍˇˏˌ ˍˇˎˌ ˂ˈʴˇˎˌ ʶˉʽʻˎ˃ˇˏˋʶ ˄ʰ 
˃ʶˍʰ˂ʰ˃ˉʰʵʶˏˋʶʽ ˍʹ˄ ˂ʰˍˊʶʾʰ ˍˇˎ ʴʽʰ ˍʹ˄ ʴˎ˃˄ʰˋˍʽˁʺ ʰ˂˂ʱ ˁʰʽ ˍʽˌ ʴ˄˗ˋʶʽˌ ˍˇˎ ʴʽʰ ˍˇˎˌ ʰˊ˔ʰʾˇˎˌ 
ʁ˂ˎ˃ˉʽʰˁˇˏˌ ʰʴ˗˄ʶˌ ˋˍˇˎˌ ˋˏʴ˔ˊˇ˄ˇˎˌ ˄ʷˇˎˌ ʰ˒ˇˏ ˉʾˋˍʶˎʶ ˉ˖ˌ ˇʽ ˄ʷˇʽ ˈ˒ʶʽ˂ʰ˄ ˄ʰ ʴ˄˖ˊʾʸˇˎ˄ ˍʹ˄ 
ʽˋˍˇˊʾʰ ˍˇˎˌΦ ¢ƻ ʴʶʴˇ˄ˈˌ ʰˎˍˈ ʶ˄ʷˉ˄ʶˎˋʶ ˍʹ˄ ʶˍʰʽˊʾʰ ʴˎ˃˄ʰˋˍ˗˄ ˄ʰ ˇˊʴʰ˄˗ˋʶʽ ʰʴ˖˄ʽˋˍʽˁʷˌ 
ʶˁʵʹ˂˗ˋʶʽˌ ˉˇˎ ˉˊˇˋˇ˃ˇʾʰʸʰ˄ ˍˇˎˌ ʰˊ˔ʰʾˇˎˌ ʰʴ˗˄ʶˌ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ˇʽ ʰʻ˂ʹˍʷˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ 
ʰʴ˖˄ʾˋ˃ʰˍʰ ˉˇˎ ʶʾ˔ʰ˄ ˍʽˌ ˊʾʸʶˌ ˋˍˇˎˌ ˋˍʹ˄ ʰˊ˔ʰʾʰ ɳ˂˂ʱʵʰΦ  
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ɲɹɳʄɳʇɿɶʅɶ ʃɳʄɹɳʋʁɾɳɿʁʇ ʆʄɹɾɶɿɹɮɹʍɿ ɼɮɹ ɳʆɶʅɹʍɿ ɳɼɸɳʅɳʍɿ ʃʄʁʁɲʁʇ ʆʍɿ 
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ɽʁɱʁʆɳʋɿɹɼʁ ɼɮɹ ɹʅʆʁʄɹɼʁ ɮʄʋɳɹʁ 
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ʃʰ˂ʹˇʴʽʱ˄˄ʹ ɾΦΣ ɮ˂˃ˉʰ˄ʾʵʹˌ ɳΦΣ ɼʰˊʰ˒ˏ˂˂ʹˌ ɮΦ, ɲʷˊˊʹ ɰ. 
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ʶˁʻʷˋʶ˖˄Σ ˍˊʽ˃ʹ˄ʽʰʾ˖˄ ˁʰʽ 
ʶˍʺˋʽ˖˄Σ ˉˊˇˈʵˇˎ ˍ˖˄ ɳˉʽʻʶ˖ˊʹˍ˗˄ ʅ˖˃ʰˍʽˁʺˌ ɮʴ˖ʴʺˌΣ ʵʽʰ˒ˈˊ˖˄ ˄ˇ˃˗˄ ˍʹˌ ɳ˂˂ʱʵʰˌΥ ɴʲˊˇˎ 
όмфрлΣмфррΣмфрсύΣ ʀʱ˄ʻʹˌ όмфррΣмфрсύΣ ʄˇʵˈˉʹˌ όмфрлΣмфррΣмфрсύΣ ɼʰʲʱ˂ʰˌ όмфррΣмфрсύ ɹ˖ʰ˄˄ʾ˄˖˄ 
(1951-1952,1953,1954-1955,1955-мфрсύΣ ˁʰʽ ɯˊˍʰˌ όмфро-1954,1954-мфррΣ мфрсύΦ ʆˇ ʶ˄ ˂ˈʴ˖ ʰˊ˔ʶʾˇ 
˃ʶ ˍʽˌ ʶˁʻʷˋʶʽˌ ʶ˄ˍˇˉʾˋˍʹˁʶ ˋˍˇ ɳ˂˂ʹ˄ʽˁˈ ɽˇʴˇˍʶ˔˄ʽˁˈ ˁʰʽ ɹˋˍˇˊʽˁˈ ɮˊ˔ʶʾˇ όɳΦɽΦɹΦɮΦύΣ ˉˇˎ ʶʵˊʶˏʶʽ ˋˍʹ˄ 
ʃ˂ʱˁʰΣ ˋˍˇ˄ ʊʱˁʶ˂ˇ ˍˇˎ ɳ˃˃ʰ˄ˇˎʺ˂ ɾˉʰ˃ʽʷˊˇˎ ˉˇˎ ʵʽʰˍʷ˂ʶˋʶ ɱʶ˄ʽˁˈˌ ɳˉʽʻʶ˖ˊʹˍʺˌ ʅ˖˃ʰˍʽˁʺˌ 
ɮʴ˖ʴʺˌ ˍˇˎ ʇˉˇˎˊʴʶʾˇˎ ɳʻ˄ʽˁʺˌ ʃʰʽʵʶʾʰˌ ˁʰʽ ɸˊʹˋˁʶˎ˃ʱˍ˖˄Σ мфрр-мфрс ˁʰʽ ʺˍʰ˄ ˇ ˍʶ˂ʽˁˈˌ 
ʰˉˇɻ̫ ˁˍʹˌ ʰˎˍ˗˄Φ ɮˋ˔ˇ˂ʺʻʹˁʶ ʶ˄ʶˊʴʱ ˃ʶ ˍˇ˄ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ɱˎ˃˄ʰˋˍʽˁˈ ʅˏ˂˂ˇʴˇΣ ˎˉʺˊ˅ʶ ˉˊˇˉˇ˄ʹˍʺˌ 
ˍ˖˄ ˄ʶʰ˄ʾʵ˖˄ ˁʰʽ ˁˇˊʰˋʾʵ˖˄ ˍˇˎ ˋˎ˂˂ˈʴˇˎ ˍˇˎ ʃʰ˄ʽ˖˄ʾˇˎ мфнс ˁʰʽ ʵʽˇˊʴʱ˄˖ˋʶ ʶˉʽ˃ˇˊ˒˗ˋʶʽˌ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʃʰʽʵʰʴ˖ʴʽˁʺ ɱˎ˃˄ʰˋˍʽˁʺ ˍʹ˄ ˉʶˊʾˇʵˇ мфро ˃ʷ˔ˊʽ ˉˊʽ˄ ˍʹ˄ ʾʵˊˎˋʹ ˍˇˎ ʃʰʽʵʰʴ˖ʴʽˁˇˏ 
ɹ˄ˋˍʽˍˇˏˍˇˎΦ ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ʶˁʻʷˋʶ˖˄ ʴʽʰ ˍʹ˄ ɮ˄ʰˍˇ˂ʽˁʺ ɾʰˁʶʵˇ˄ʾʰ-ɸˊʱˁʹΣ ˁʰʽ 
ɷˉʶʽˊˇ ʶʾ˄ʰʽ ˋ˔ʶʵˈ˄ ˍˇ ʾʵʽˇΦ ɱʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍʹ ɲʹ˃ˇˍʽˁʺ-ʅˍˇʽ˔ʶʽ˗ʵʹ ɳˁˉʰʾʵʶˎˋʹΣ ˋˍʹ ʅ˖˃ʰˍʽˁʺ 
ɮʴ˖ʴʺ ɲʹ˃ˇˍʽˁʺˌ ˁʰʽ ɾʷˋʹˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ˋˍʰ ɱˎ˃˄ʰˋˍʺˊʽʰΣ ˋˍˇˎˌ ɱˎ˃˄ʰˋˍʽˁˇˏˌ ʋ˗ˊˇˎˌΣ ˋˍˇˎˌ 
ɱˎ˃˄ʰˋˍʽˁˇˏˌ ʅˎ˂˂ˈʴˇˎˌΣ ˋˍʽˌ ˁʰˍʰˋˁʹ˄˗ˋʶʽˌΣ ˋˍˇˎˌ ʅ˔ˇ˂ʽˁˇˏˌ ˁʰʽ ɳ˅˖ˋ˔ˇ˂ʽˁˇˏˌ ɮʴ˗˄ʶˌ ˁʰʻ˗ˌ ˁʰʽ 
ˋˍʹ˄ ʰʴ˖˄ʽˋˍʽˁʺ ʵˊʱˋʹΦ ɳˉʾˋʹˌΣ ˁʱ˄ʶʽ ʶˉʽˋʺ˃ʰ˄ˋʹ ˋˍʰ ʃʰʽʵʰʴ˖ʴʽˁʱ ˁʰʻ˗ˌ ˁʰʽ ˋˍʰ ˋˎ˄ʷʵˊʽʰ 
ʅ˖˃ʰˍʽˁʺˌ ɮʴ˖ʴʺˌΣ ˋˍʰ ɲʹ˃ˇˍʽˁʱ ʅˍʱʵʽʰΣ ˋˍʰ ̄ ʱˋʹˌ ˒ˏˋʶ˖ˌ ʰˋˁʹˍʺˊʽʰΣ ˋˍʰ ʴˎ˃˄ʰˋˍʽˁʱ ˈˊʴʰ˄ʰΣ ˋˍʹ 
ʵʽˇʽˁʹˍʽˁʺ ˇˊʴʱ˄˖ˋʹΣ ˁʰʽ ˍʷ˂ˇˌ ˋˍʰ ˋ˔ˇ˂ʶʾʰ ɾʷˋʹˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ˍˇ˄ʾʸˇ˄ˍʰˌ ʽʵʾ˖ˌ ˍʽˌ ʴˎ˃˄ʰˋˍʽˁʷˌ 
ʶˉʽʵʶʾ˅ʶʽˌ ˁʰʽ ˍˇˎˌ ˁʰˍʱ ˍˈˉˇˎˌ ˉʶˊʽ˒ʶˊʶʽʰˁˇˏˌ ʰʴ˗˄ʶˌΦ ɾʶˍʱ ʰˉˈ ˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍ˖˄ ˉˊˇˋ˗ˉ˖˄ 
ˉˇˎ ʰ˄ʷ˂ʰʲʰ˄ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʻʷˋʶʽˌ ɳˉʽʻʶ˖ˊʹˍ˗˄ ʅ˖˃ʰˍʽˁʺˌ ɮʴ˖ʴʺˌΣ ˃ʷˋʰ ʰˉˈ ˍˇ ʰ˄˖ˍʷˊ˖ ʰˊ˔ʶʾˇΣ 
ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˉ˖ˌ ʴʽʰ ˍˇ˄ ɿˇ˃ˈ ɴʲˊˇˎ ʺˍʰ˄ ˇʽ ɳ˃˃ʰ˄ˇˎʺ˂ ʃʽˍˋˇˎ˂ʱˁʽˌ όмфрлύ ˁʰʽ ɱʶ˗ˊʴʽˇˌ ɲʽʱˁˇˌ 
(1955-мфрсύΣ ʀʱ˄ʻʹˌ ˇ ʃʰˉʰ˄ʽˁˇ˂ʱˇˎ ɿʽˁˈ˂ʰˇˌ όмфрр-мфрсύΣ ʄˇʵˈˉʹˌ ˇʽ ɳ˃˃ʰ˄ˇˎʺ˂ ʃʽˍˋˇˎ˂ʱˁʽˌ 
όмфрлύΣ ɰʰˋʾ˂ʶʽˇˌ ʃˇˏˊʽˁʰˌ όмфррύ ˁʰʽ ɿʽˁˈ˂ʰˇˌ ʃʰˉʰ˄ʽˁˇ˂ʱˇˎ όмфрсύΣ ɯˊˍʰˌ ˇ ɿʽˁˈ˂ʰˇˌ ʋʰ˂ˁʽʱˌ 
(1953-1954,1954-мфррΣмфрсύΣɹ˖ʰ˄˄ʾ˄˖˄ ˇ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ ɼʰˋʲʾˁʹˌ όмфрм-1952,1953,1954-1955,1955-
мфрсύ ˁʰʽ ˍʷ˂ˇˌΣ ɼʰʲʱ˂ʰˌ ˇʽ ʅˍʰˏˊˇˌ ɽˇʿʸʾʵʹˌ όмфррύ ˁʰʽ ɰʰˋʾ˂ʶʽˇˌ ʃˇˏˊʽˁʰˌ όмфрр-мфрсύΦ ɳ˄ 
ˁʰˍʰˁ˂ʶʾʵʽΣ ˃ʷˋʰ ʰˉˈ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ʶˁʻʷˋʶ˖˄Σ ˍˊʽ˃ʹ˄ʽʰʾ˖˄ ˁʰʽ ʶˍʹˋʾ˖˄Σ ˉˊˇˈʵˇˎ ˍ˖˄ 
ɳˉʽʻʶ˖ˊʹˍ˗˄ ʅ˖˃ʰˍʽˁʺˌ ɮʴ˖ʴʺˌΣ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ ˄ˇ˃ˇˏˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ʰ˄ˍ˂ʶʾ ˁʰ˄ʶʾˌ ˋʹ˃ʰ˄ˍʽˁʷˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ʅ˖˃ʰˍʽˁʺ ɮʴ˖ʴʺΣ ˍˇ˄ ˊˈ˂ˇ ̱ ˇˎˌΣ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʶˉʽʵʶʾ˅ʶ˖˄ ˁʰʽ 
ˍ˖˄ ʰʻ˂ʹˍʽˁ˗˄ ʰʴ˗˄˖˄Σ ˍˇˎˌ ɱˎ˃˄ʰˋˍʽˁˇˏˌ ˁʰʽ ɮʻ˂ʹˍʽˁˇˏˌ ʋ˗ˊˇˎˌΣ ˍˇˎˌ ʶ˄ ʶ˄ʶˊʴʶʾʰ ɱˎ˃˄ʰˋˍʽˁˇˏˌ 
ˁʰʽ ɮʻ˂ʹˍʽˁˇˏˌ ʅˎ˂˂ˈʴˇˎˌ ˍ˖˄ ʶˁʱˋˍˇˍʶ ˉʶˊʽˇ˔˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍʹ ɾʷˋʹ ˁʰʽ ʅˍˇʽ˔ʶʽ˗ʵʹ 
ɳˁˉʰʾʵʶˎˋʹΦ  
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ʁ ɳ˂˂ʹ˄ʽˁˈˌ ɾʶˋˇˉˈ˂ʶ˃ˇˌ ʶˁˍʶʾ˄ʶˍʰʽ ˔ˊˇ˄ʽˁʱ ʰˉˈ мфнн ʷ˖ˌ ˍˇ ɰΩ ʃʰʴˁˈˋ˃ʽˇ ʃˈ˂ʶ˃ˇΦ ɶ ʶʴˁʰˍʱ˂ʶʽ˕ʹ 
ˍʹˌ ɾʶʴʱ˂ʹˌ ɹʵʷʰˌΣ ˃ʶˍʱ ˍʹ˄ ˇʵˎ˄ʹˊʺ ˁʰˍʰˋˍˊˇ˒ʺ ˍˇˎ мфннΣ ˇʵʹʴʶʾ ˋʶ ˃ʽʰ ˄ʷʰ ʶˉˇ˔ʺ ˉˇˎ ˇ ˉˇ˂ʽˍʽˁˈˌ 
ˁˈˋ˃ˇˌ ʰʵˎ˄ʰˍʶʾ ˄ʰ ˋˎʴˁˊˇˍʺˋʶʽ ˉˊˈˍʰˋʹ ˇˊʴʱ˄˖ˋʹˌ ˍʹˌ ˔˗ˊʰˌΣ ʴʽʰ ˍʹ˄ ʶˉˈ˃ʶ˄ʹ ˃ʷˊʰΦ ʁʽ ˉʽʷˋʶʽˌ 
ˉˇˎ ʰˋˁˇˏ˄ˍʰ˄ ʰˉˈ ˍʰ ˁˇʽ˄˖˄ʽˁʱ ˁʽ˄ʺ˃ʰˍʰ ˇ˅ˏ˄ˇ˄ˍʰʽΦ ɶ ˕ʺ˒ʽˋʹ ˍˇˎ ɿˈ˃ˇˎ όп202κмфнфύΣ ˉˇˎ ʷ˃ʶʽ˄ʶ 
ʴ˄˖ˋˍˈˌ ˋˍʹ˄ ʽˋˍˇˊʾʰ ˖ˌ ɹʵʽ˗˄ˎ˃ˇΣ ʵʽʶˏˊˎ˄ʶ ˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ʵʽʰ˃ʱ˔ʹΦ ɶ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ʶ˄ˈˌ ˄ʷˇˎ 
ʰ˒ʹʴʺ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ʶʻ˄ʽˁʺ ʰ˄ʰˋˎʴˁˊˈˍʹˋʹΣ ˃ʶˍʱ ˍʹ˄ ɾʽˁˊʰˋʽʰˍʽˁʺ ˁʰˍʰˋˍˊˇ˒ʺΣ ˒ʰ˄ˍʱʸʶʽ 
ʶˉʽˍʰˁˍʽˁʺΦ ʅʶ ʶˎˊ˖ˉʰʿˁˈ ʶˉʾˉʶʵˇΣ ʶˁ˒ʱ˄ˋʶʽˌ ˇ˂ˇˁ˂ʹˊ˖ˍʽˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ˋˁʷ˕ʹˌΣ ʲˊʾˋˁˇˎ˄ ˇ˂ˇʷ˄ʰ ˁʰʽ 
ˉʶˊʽˋˋˈˍʶˊˇˎˌ ˎˉˇˋˍʹˊʽˁˍʷˌΦ ʍˌ ʲʱˋʹ ˍˇˎˌ ˍˇˉˇʻʶˍˇˏ˄ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˁ˂ʰˋˋʽˁʺ ʰˊ˔ʰʽˈˍʹˍʰΣ ʴʽʰ ˍʹ˄ 
ˇʽˁˇʵˈ˃ʹˋʹ ˍˇˎ ʷʻ˄ˇˎˌΣ ˋˍʰ ˉˊˈˍˎˉʰ ˍ˖˄ ʽʵʶ˗˄ ˍʹˌΦ ɾʶˊʾʵʰ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˉ˄ʶˎ˃ʰˍʽˁʺˌ ʶ˂ʾˍ 
ˎʽˇʻʶˍʶʾ ʰˎˍʷˌ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌΦ ʅ˔ʹ˃ʰˍˇˉˇʽʶʾˍʰʽ ʷˍˋʽ ʷ˄ʰ ˄ʷˇ ʶʻ˄ʽˁˈ ʰ˒ʺʴʹ˃ʰΦ h ˎ˂ʽˋ˃ˈˌ ˁʰʽ ʹ 
˄ʶˇˍʶˊʽˁˈˍʹˍʰ ʷ˄ʰ˄ˍʽ ˍˇˎ ˁ˂ʰˋˋʽˁˇˏΣ ˋʹ˃ʰˍˇʵˇˍˇˏ˄ ˃ʽʰ ʵʽʰ˃ʱ˔ʹ ˉˇˎ ʶʾ˄ʰʽ ʶ˄ ʶ˅ʶ˂ʾ˅ʶʽΦ ʆˇ ʰ˒ʺʴʹ˃ʰ 
ˍʹˌ ʶ˂˂ʹ˄ʽˁˈˍʹˍʰˌ ʶˉʽ˄ˇʶʾˍʰʽ ʷ˄ʰ˄ˍʽ ˍˇˎ ˒ˈʲˇˎ ˍʹˌ ˁˇ˃˃ˇˎ˄ʽˋˍʽˁʺˌ ʰˉʶʽ˂ʺˌΦ ɶ ˉʰʽʵʶʾʰ ˍʾʻʶˍʰʽ ˋˍˇ 
ʶˉʾˁʶ˄ˍˊˇ ʰˎˍˇˏ ˍˇˎ ʰ˒ʹʴʺ˃ʰˍˇˌΦ ɶ ˋ˖˃ʰˍʽˁʺ ʰʴ˖ʴʺ ˖ˌ ˁˇ˃˃ʱˍʽ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ 
ʱˊʰʴʶ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍʹˌ ˄ʷʰˌ ʶ˂˂ʹ˄ˇˁʶ˄ˍˊʽˁʺˌ ʽʵʶˇ˂ˇʴʾʰˌΤ ɼˎˊʾʰˊ˔ˇ ʶˊ˗ˍʹ˃ʰ 
ˉˇˎ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʷˋ˖ ʰˎˍʺˌ ʶʾ˄ʰʽ ˁʰˍʱ ˉˈˋˇ ʹ ˄ʷʰ ʶʻ˄ʽˁʺ ʽʵʶˇ˂ˇʴʾʰ ʶˉʹˊʷʰˋʶ ˍˇ ˏ˒ˇˌΣ 
ˍʹ˄ ʰʽˋʻʹˍʽˁʺΣ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˁʰʽ ˍʽˌ ʶˉʽʵʽ˗˅ʶʽˌ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ʰʴ˖ʴʺˌ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹΦ ʃˇʽʶˌ 
ʶˉʽʵʽ˗˅ʶʽˌΣ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇ ˊˈ˂ˇ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ʰʴ˖ʴʺˌΣ ʶˁʵʹ˂˗ʻʹˁʰ˄ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁʶʾ˄ʹΣ ˉ˖ˌ 
ʶˁ˒ˊʱˋˍʹˁʰ˄Σ ʰˉˈ ˉˇʽˇˎˌ ˁʰʽ ˉˊˇˌ ˉˇʽʰ ˁʰˍʶˏʻˎ˄ˋʹΦ ɶ ˃ʷʻˇʵˇˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʽˋˍˇˊʽˁʺ 
ʰ˄ʱ˂ˎˋʹΦ ɳˊʴʰ˂ʶʾʰ ʰˎˍʺˌ ʰˉˇˍʷ˂ʶˋʰ˄ ˍˇ ˄ʷˇ ʶʻ˄ʽˁˈ ʰ˒ʺʴʹ˃ʰ ˃ʽʰˌ ˃ʶˊʾʵʰˌ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ 
ʵʽʰ˄ˈʹˋʹˌ όʆˋʱˍˋˇˌΣ ɼʰ˄ʶ˂˂ˈˉˇˎ˂ˇˌΣ ɸʶˇʵ˖ˊʰˁˈˉˇˎ˂ˇˌύ ʹ ɿˇ˃ˇʻʶˋʾʰ ˍʹˌ ˉʶˊʽˈʵˇˎΣ ˇ ˂ˈʴˇˌ ˍ˖˄ 
ɳˁˉˊˇˋ˗ˉ˖˄ ˍʹˌ ɱˎ˃˄ʰˋˍʽˁʺˌ ɶʴʶˋʾʰˌ ˋˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ όʋˊˎˋʱ˒ʹˌ ɹ˖ʱ˄˄ʹˌ -ʃʰˎ˂ʾ˄ʹˌ ɳˎʱʴʴʶ˂ˇˌύ 
ʱ˂˂ʰ ˁʰʽ ʹ ɳˍʰʽˊʶʾʰ ɱˎ˃˄ʰˋˍʽˁ˗˄ ɾʶ˂ʶˍ˗˄ ˉˇˎ ʰˉˇˍʷ˂ʶˋʶ ˍˇ ʲʺ˃ʰ ˍʹˌ ɱˎ˃˄ʰˋˍʽˁʺˌ ɳ˂ʾˍ ˋˍʹ˄ 
ʶˉʽˁˇʽ˄˖˄ʾʰ ˍʹˌ ˃ʶ ˍʹ˄ ʰˋˍʽˁʺ ˍʱ˅ʹ ˍʹˌ ʶˉˇ˔ʺˌΦ ɶ ʷˊʶˎ˄ʰ ʻʰ ˁʰˍʰ˂ʺ˅ʶʽ ˋˍʹ ʵʽʰˍˏˉ˖ˋʹ ˉ˖ˌ ˇ ˂ˈʴˇˌ 
ˉʶˊʾ ˋ˖˃ʰˍʽˁʺˌ ʰʴ˖ʴʺˌΣ ˈˉ˖ˌ ʵʽʰˍˎˉ˗ʻʹˁʶ ˍˈˋˇ ˄ˇ˃ˇʻʶˍʽˁʱ ˈˋˇ ˁʰʽ ʻʶ˖ˊʹˍʽˁʱΣ ˁʰˍʱ ˍˇ 
ɾʶˋˇˉˈ˂ʶ˃ˇΣ ˎˉʺˊ˅ʶ ˋˎʴˁˊˇˎˋʽʰˁˈˌΣ ʶ˄ʾˇˍʶ ʰ˄ˍʽ˒ʰˍʽˁˈˌ ˖ˌ ˉˊˇˌ ˍˇ ˄ˈʹ˃ʰ ˍˇˎ ˁʰʽ ˖ˌ ˉˊˇˌ ˍʽˌ 
ʶˉʽʵʽ˗˅ʶʽˌ ˍˇˎΣ ʱ˂˂ʰ ˁʰʽ ʶ˄ʽʰʾˇˌ ˖ˌ ˉˊˇˌ ˍʽˌ ʶˎˊˏˍʶˊʶˌ ɳʻ˄ʽˁʷˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌΦ  

 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ ɾʶˋˇˉˈ˂ʶ˃ˇˌΣ ʋˊˎˋʱ˒ʹˌΣ ʃʰˎ˂ʾ˄ʹˌΣ ɳˍʰʽˊʶʾʰ ɱˎ˃˄ʰˋˍʽˁ˗˄ ɾʶ˂ʶˍ˗˄Σ ɳˊʴʰˍʽˁˈ 
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ʃɮɽɮʆɹɿɶʅ ɮɿɸʁɽʁɱɹɮʅ 
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ʃˇˎˍʰ˔ʾʵʹˌ ʋΦ 1, ɮ˂˃ˉʰ˄ʾʵʹˌ ɳΦ 1, ɼˇˏ˂ʹ ʁΦ 1, ɰʰˋʽ˂ʶʽʱʵʹˌ ɿ 2. 
C. Poutachidis 1, E. Almpanidis 2, O. Kouli 3, N. Vasiliadis 4 

 

 1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
 2ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɾʰˁʶʵˇ˄ʾʰˌΣ ʆ˃ʺ˃ʰ ɲʽʶʻ˄˗˄ ϧ ɳˎˊ˖ˉʰʿˁ˗˄ ʅˉˇˎʵ˗˄Σ ɸʶˋˋʰ˂ˇ˄ʾˁʹ 
 1Democritus University of Thrace, D.P.E.S.S., Komotini 
 2Univercity of Macedonia, Department of International and European Studies, Thessaloniki 
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ɶ ɼ˖˄ˋˍʰ˄ˍʽ˄ˇˏˉˇ˂ʹ ʰˉˇˍʶ˂ʶʾ ʰˉˈˍˇˁˇ ʽˋˍˇˊʽˁ˗˄ ˋˎʴˁˎˊʽ˗˄ ˁʰʽ ʴʶʴˇ˄ˈˍ˖˄ ˉˇˎ ʷ˃ʶ˂˂ʰ˄ ˄ʰ 
ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍʹ˄ ˉˊ˖ˍʶˏˇˎˋʰ ˍʹˌ ʰ˄ʰˍˇ˂ʽˁʺˌ ʄ˖˃ʰʿˁʺˌ ʰˎˍˇˁˊʰˍˇˊʾʰˌΦ ɶ ˁʰˍʱ˂ʹ˕ʹ ˍˇˎ 
ɰˎʸʰ˄ˍʾˇˎΣ ˍʹˌ ʰˉˇʽˁʾʰˌ ʵʹ˂Φ ˍ˖˄ ɾʶʴʰˊʷ˖˄Σ ʰˉˈ ˍˇ˄ ʵʽʶˁʵʽˁʹˍʺ ˍˇˎ ʰˎˍˇˁˊʰˍˇˊʽˁˇˏ ʻ˗ˁˇˎ 
ʅʶˉˍʾ˃ʽˇ ʅʶʲʺˊˇ ˍʹ˄ ˊ˖˃ʰʿˁʺ ʶˉˇ˔ʺ ˃ʶˍʱ ʰˉˈ ˉˇ˂ʽˇˊˁʾʰ όɿˇʷ˃ʲˊʽˇˌ мфоςɹˇˏ˂ʽˇˌ мфс ˃ΦʋΦύ ʻʷˍʶʽ ˍʹ˄ 
ˍˊˇ˔ʽʱ ˍˇˎ ʶˁˊ˖˃ʰʿˋ˃ˇˏ ˍʹˌ ˉˈ˂ʹˌΦ ʁ ʅʶʲʺˊˇˌ ˁʰʽ ˇ ʴʽˇˌ ˍˇˎ ɼʰˊʰˁʱ˂˂ʰˌ ʰ˄ʰ˃ˇˊ˒˗˄ˇˎ˄ ˍˇ 
ɰˎʸʱ˄ˍʽˇ ˁʰʽ ˍˇˎ ʵʾ˄ˇˎ˄ ʷ˄ˍˇ˄ʰ ˊ˖˃ʰʿˁʱ ˋˍˇʽ˔ʶʾʰΦ ɹʵˊˎˍʺˌ ˈ˃˖ˌ ˍˇˎ ɰˎʸʰ˄ˍʾˇˎ ˖ˌ ˉˊ˖ˍʶˏˇˎˋʰˌ ˍʹˌ 
ʰ˄ʰˍˇ˂ʽˁʺˌ ʄ˖˃ʰʿˁʺˌ ʰˎˍˇˁˊʰˍˇˊʾʰˌ ʺˍʰ˄ ˇ ɾʷʴʰˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ όмм ɾʱʽˇˎ оол ˃ΦʋΦύΦ ɶ ʰˉˈ˒ʰˋʹ 
ʴʽʰ ˍʹ ʻʷˋˉʽˋʹ ˍʹˌ ˔ˊʽˋˍʽʰ˄ʽˁʺˌ ʻˊʹˋˁʶʾʰˌ ˖ˌ ʶˉʾˋʹ˃ʹˌ ʻˊʹˋˁʶʾʰˌ ˍʹˌ ʰˎˍˇˁˊʰˍˇˊʾʰˌ 
˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈˍʰˍˇ ˁˇʽ˄˖˄ʽˁˈ ˁʰʽ ʻˊʹˋˁʶˎˍʽˁˈ ʴʶʴˇ˄ˈˌΦ ʃ˂ʺʻˇˌ ʶˁˁ˂ʹˋʽ˗˄ 
ˇʽˁ̌ɻˇ˃ʺʻʹˁʰ˄ ˋˍʹ˄ ɼ˖˄ˋˍʰ˄ˍʽ˄ˇˏˉˇ˂ʹ ʴʽʰ ˄ʰ ˋˍʶʴʱˋˇˎ˄ ˍˇˎˌ ˉʽˋˍˇˏˌ ˍʹˌ ˄ʷʰˌ ʻˊʹˋˁʶʾʰˌΦ ʅʶ 
˄ʰˇˏˌ ˃ʷˋʰ ˋˍʹ˄ ʃˈ˂ʹ ʰ˂˂ʱ ˁʰʽ ˉʷˊʽ˅ ʰˎˍʺˌ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ʶˉʽʴˊʱ˃˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ˈ˃˖ˌ ʵʶ˄ ʶʾ˄ʰʽ ˃ʶ 
ˇʽˇʵʺˉˇˍʶ ˍˊˈˉˇ ʶ˒ʱ˃ʽ˂˂ʰ ˍ˖˄ ʶˉʽʴˊʰ˃˃ʱˍ˖˄ ˍˇˎ ˉʰˊʶ˂ʻˈ˄ˍˇˌΦ ʅˍˇ ˃ˇ˄ʰʵʽˁˈ ˉʶʵʾˇ ˉˇˎ ˋˎʴˁ˂ʾ˄ˇˎ˄ 
˃ʶ ˍʰ ˁ˂ʰˋˋʽˁʱ ʶˉʽʴˊʱ˃˃ʰˍʰ ʶʾ˄ʰʽ ʹ ʰˉˈʵˇˋʹ ˍˇˎ ʽˋˍˇˊʽˁˇˏ ʴʶʴˇ˄ˈˍˇˌΣ ʹ ˉʰˊˇ˔ʺ ʽˋˍˇˊʽˁ˗˄ 
ˉ˂ʹˊˇ˒ˇˊʽ˗˄Φ ʅˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˎˍʺˌ ʺˍʰ˄ ˄ʰ ˁʰˍʰʴˊʰ˒ˇˏ˄ ˇʽ ʰʻ˂ʹˍʽˁʷˌ ʰ˄ʰ˒ˇˊʷˌ ˋˍˇ ˉˊ˗ˍˇ 
ʲʽʲ˂ʾˇ ˍʹˌ ζɳ˂˂ʹ˄ʽˁʺˌ ʺ ʃʰ˂ʰˍʽ˄ʺˌ ɮ˄ʻˇ˂ˇʴʾʰˌη ˍˇ ˇˉˇʾˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ мно ʶˉʽʴˊʱ˃˃ʰˍʰΦ ɮˉˈ 
ʰˎˍʱ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ˇˁˍ˗ ʷ˃˃ʶˋʶˌ ʰ˄ʰ˒ˇˊʷˌ ʰʻ˂ʹˍʽˁ˗˄ ˈˊ˖˄Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍˇ ʶˉʾʴˊʰ˃˃ʰ ʵʷˁʰ 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˃ʶˍʰ˒ˇˊʽˁʱ ʹ ˂ʷ˅ʹ ζʰʻ˂ʹˍʺˌη όˋˍʾ˔ˇˌ мфύ ˁʰʽ ʹ ˂ʷ˅ʹ ʱʻ˂ˇˌ ˍˊʶʽˌ ˒ˇˊʷˌ όˋˍΦ нуΣ ˋˍΦ пнΣ 
ˁʰʽ ˋˍΦ тпύΦ ʅˍˇ ʶˉʾʴˊʰ˃˃ʰ мр ʹ ˂ʷ˅ʹ ζˋˎ˄ʰʴ˖˄ʽˋ˃ˈˌη όˋˍΦрύΣ ˋˍˇ ʶˉʾʴˊʰ˃˃ʰ пт ʹ ζʵˏ˄ʰ˃ʹη όˋˍΦ мύΣ 
ʰˁˇ˂ˇˏʻ˖ˌ ˋˍˇ ʶˉʾʴˊʰ˃˃ʰ ут ʹ ˂ʷ˅ʹ ζˋˍʶ˒ʱ˄ʽη όˋˍΦоύΣ ˋˍˇ фу ζ˃ʶʴʰ˂ˇʵˏ˄ʰ˃ˇˌη όˋˍΦнύΣ ˋˍˇ фф ʹ ˂ʷ˅ʹ 
ζˋˎ˄ʰʴ˖˄ʽˋ˃ˈˌη όˋˍΦ оύ ˋˍˇ ʶˉʾʴˊʰ˃˃ʰ млм ʹ ζ˄ʾˁʹη όˋˍΦсύ ˁʰʽ ˍʷ˂ˇˌ ˋˍˇ ʶˉʾʴˊʰ˃˃ʰ млт ʹ ζ˄ʾˁʹΣ 
ʻˊʾʰ˃ʲˇˌη όˋˍΦоύΦ ʂˉ˖ˌ ʴʾ˄ʶˍʰʽ ˒ʰ˄ʶˊˈ ʹ ʰʻ˂ʹˍʽˁʺ ˇˊˇ˂ˇʴʾʰ ʷ˔ʶʽ ˎʽˇʻʶˍʹʻʶʾ ʰˉˈ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ 
ʴ˂˗ˋˋʰ ʴʽʰ ˍʹ˄ ʰˉˈʵˇˋʹ ʵʽʰ˒ˈˊ˖˄ ˁʰˍʰˋˍʱˋʶ˖˄ ˉˇˎ ˇ ˉʰˊʰ˂˂ʹ˂ʽˋ˃ˈˌ ʴʾ˄ʶˍʰʽ ʰ˄ˍʽ˂ʹˉˍˈˌ ˂ˈʴ˖ ˍ˖˄ 
ʲʽ˖˃ʰˍʽˁ˗˄ ʶ˃ˉʶʽˊʽ˗˄ ˍ˖˄ ʰ˄ʰʴ˄˖ˋˍ˗˄Φ ʁ ʰʻ˂ʹˍʽˋ˃ˈˌ ʵʶ˄ ʷˉʰ˕ʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˍʹ ʸ˖ʺ ˍ˖˄ ɳ˂˂ʺ˄˖˄ 
ʶʾˍʶ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ʶˉʾˁʶ˄ˍˊˇ ʶʾˍʶ ˋˍˇ ˉʶˊʽʻ˗ˊʽˇ ˍʹˌ ʸ˖ʺˌ ˍˇˎΦ ʁ ʰʻ˂ʹˍʽˋ˃ˈˌ ˃ʶˍʰ˂˂ʱˋˋʶˍʰʽΣ 
ʶ˅ʶ˂ʾˋˋʶˍʰʽΣ ˍˊˇˉˇˉˇʽʶʾˍʰʽ ʰ˂˂ʱ ˉʱ˄ˍʰ ˁʰˍʰ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʻʷˋʹ ˍˇˎ ˋˍʽˌ ˋˎ˄ʶʽʵʺˋʶʽˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄Φ 
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ɾɳɽɳʆɶ ʆɶʅ ʅʋɳʅɶʅ ɼɹɿɶʆɹɼɶʅ ɳʃɮʄɼɳɹɮʅ ɼɮɹ ʃɮʋʇʅɮʄɼɹɮʅ ʅɳ ʃɮɹɲɹɮ ɶɽɹɼɹɮʅ п-с ɳʆʍɿ 
 

RELATIONSHIP OF MOTOR COMPETENCE AND OBESITY IN CHILDREN 4-6 YEARS OF AGE 
 

ɾˈˋ˔ˇˌ ɱΦ 1Σ ʃˇ˂˂ʱˍˇˎ ɳΦ 1Σ ɼʰ˃ˉʱˌ ɮΦ 2, ɾˉʶˁʽʱˊʹ ɮ. 1 

G. Moschos 1, E. Pollatou 1, A. Kambas 2, A. Bekiari 1 

 

 1ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌΣ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ϧ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ʆˊʾˁʰ˂ʰ 
 2ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
 1University of Thessaly, Department of Physical Education and Sport Science, Trikala 
 2Democritus University of Thrace, D.P.E.S.S., Komotini 
 

Email: giorgosmosxos@hotmail.com  
 

ɶ ˉʰ˔ˎˋʰˊˁʾʰ ʶʾ˄ʰʽ ʷ˄ʰ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˉˇˎ ʷ˔ʶʽ ˉʱˊʶʽ ʵʽʰˋˍʱˋʶʽˌ ʶˉʽʵʹ˃ʾʰˌ ˁʰʽ ʹ ˉˊˈ˂ʹ˕ʺ ˍʹˌ ˉˊʷˉʶʽ 
˄ʰ ˅ʶˁʽ˄ʱʶʽ ʰˉˈ ˃ʽˁˊʺ ʹ˂ʽˁʾʰΦ I ˉˊˇˋ˔ˇ˂ʽˁʺ ʹ˂ʽˁʾʰ ʶʾ˄ʰʽ ˃ʽʰ ˁˊʾˋʽ˃ʹ ˉʶˊʾˇʵˇˌ ˍˈˋˇ ʴʽʰ ˍʹ˄ ˎʽˇʻʷˍʹˋʹ 
ʵʽʰˍˊˇ˒ʽˁ˗˄ ˋˎ˄ʹʻʶʽ˗˄ ˁʰʽ ˋˎ˄ʹʻʶʽ˗˄ ˒ˎˋʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ˁʽ˄ʹˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ 
ˁʰʻ˗ˌ ʶʾ˄ʰʽ ʹ ˉʶˊʾˇʵˇˌ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˇʽ ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ ˁʽ˄ʹˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΦ ʃʽˋˍʶˏʶˍʰʽ ˈˍʽ ˈˍʰ˄ 
ˍʰ ˉʰʽʵʽʱ ˍʰ ˁʰˍʰ˒ʷˊ˄ˇˎ˄ ˋˍʹ ʶˁˍʷ˂ʶˋʹ ˁʽ˄ʹˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄Σ ʰˉˇˁˍˇˏ˄ ˁʾ˄ʹˍˊˇ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ 
˒ˎˋʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˉʽʻʰ˄ˈ˄ ʰˎˍˈ ˄ʰ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ˃ʶʾ˖ˋʹ ʵʶʽˁˍ˗˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ 
ˉʰ˔ˎˋʰˊˁʾʰΦ ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍʹ˄ ˋ˔ʷˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁʺˌ ʶˉʱˊˁʶʽʰˌ ˁʰʽ ˍˇˎ ɲʶʾˁˍʹ 
ɾʱʸʰˌ ʅ˗˃ʰˍˇˌ ˋʶ ˉʰʽʵʽʱ ʹ˂ʽˁʾʰˌ п-с ʶˍ˗˄Φ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ру ʰʴˈˊʽʰ ˁʰʽ ˁˇˊʾˍˋʽʰ ʹ˂ʽˁʾʰˌ 
48-тн ˃ʹ˄˗˄Σ ˔˖ˊʾˌ ˁʱˉˇʽˇ ʵʽʰʴ˄˖ˋ˃ʷ˄ˇ ˄ʶˎˊˇ˂ˇʴʽˁˈΣ ʰʽˋʻʹˍʹˊʽʰˁˈ ʺ ˁʽ˄ʹˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰΣ ʰˉˈ ˍˇ 
ʽʵʽ˖ˍʽˁˈ ɿʹˉʽʰʴ˖ʴʶʾˇ ζɾˎˋˍʽˁˈ ɼ˂ʶʽʵʾη ˍˇˎ ɲʺ˃ˇˎ ɹ˖ʰ˄˄ʾ˄˖˄Φ ʆʰ ˉʰʽʵʽʱ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ 
ˁʽ˄ʹˍʽˁʺ ʶˉʱˊˁʶʽʰ ˃ʶ ˍˇ ʶˊʴʰ˂ʶʾˇ ˃ʷˍˊʹˋʹˌ ζɲʹ˃ˈˁˊʽˍˇˌ ɳˊʴʰ˂ʶʾˇ ɼʽ˄ʹˍʽˁʺˌ ɮ˄ʾ˔˄ʶˎˋʹˌ ʴʽʰ ˉʰʽʵʽʱ 
ˉˊˇˋ˔ˇ˂ʽˁʺˌ ʹ˂ʽˁʾʰˌηΣ ʶ˄˗ ʴʽʰ ˍˇ ɲʶʾˁˍʹ ɾʱʸʰˌ ʅ˗˃ʰˍˇˌ ˃ʶˍˊʺʻʹˁʶ ˍˇ ˋ˖˃ʰˍʽˁˈ ʲʱˊˇˌ ˋʶ ˁʽ˂ʱ ˁʰʽ 
ˍˇ ˏ˕ˇˌ ˋʶ ˃ʷˍˊʰΦ ʁʽ ˃ʶˍˊʺˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ʽʵʽ˖ˍʽˁˈ ɿʹˉʽʰʴ˖ʴʶʾˇ ζɾˎˋˍʽˁˈ ɼ˂ʶʽʵʾη 
ˁʰˍʱ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˔ˊˇ˄ʽʱˌ нлнм-нлннΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˒ʱ˄ʹˁʶ ˈˍʽ ʹ ˁʽ˄ʹˍʽˁʺ ʶˉʱˊˁʶʽʰ 
ˍ˖˄ ˄ˇˊ˃ˇʲʰˊ˗˄ ˉʰʽʵʽ˗˄ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰ˂ˏˍʶˊʹ ʰˉˈ ˍ˖˄ ˎˉʷˊʲʰˊ˖˄ ˁʰʽ ˉʰ˔ˏˋʰˊˁ˖˄ ˉʰʽʵʽ˗˄Φ 
ʍˋˍˈˋˇ ˃ʽʰ ˁʰʽ ˃ˈ˄ˇ ˃ʶ˂ʷˍʹ ʵʶ˄ ʰˊˁʶʾ ʴʽʰ ˄ʰ ʰ˄ʰʵʶʾ˅ʶʽ ˍʹ˄ ˈˉˇʽʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ˁʽ˄ʹˍʽˁʺˌ 
ʶˉʱˊˁʶʽʰˌ ˁʰʽ ˍˇˎ ɲʶʾˁˍʹ ɾʱʸʰˌ ʅ˗˃ʰˍˇˌ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ ˉʶˊʶˍʰʾˊ˖ ʵʽʶˊʶˏ˄ʹˋʹ 
ʰˎˍʺˌ ˍʹˌ ˋ˔ʷˋʹˌΦ 
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mailto:giorgosmosxos@hotmail.com


31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 

 

ʃˊˇ˒ˇˊʽˁʷˌ ɮ˄ʰˁˇʽ˄˗ˋʶʽˌ 
ɼʽ˄ʹˍʽˁʺ ɾʱʻʹˋʹ - ɮ˄ʱˉˍˎ˅ʹ - ɮˉˈʵˇˋʹ 

 

109 

 
 

ɶ ʅʋɳʅɶ ʆʍɿ ɳʃɹʆɳɽɹɼʍɿ ɽɳɹʆʁʇʄɱɹʍɿ ɼɮɹ ʆɶʅ ɼɹɿɶʆɹɼɶʅ ɳʃɹɲɳʀɹʁʆɶʆɮʅ ɾɳ ʆʁɿ ʋʄʁɿʁ 
ʁɸʁɿɶʅ ʅɳ ʃɮɹɲɹɮ ʃʁʇ ɮɸɽʁʇɿʆɮɹ 
 

THE RELATIONSHIP OF EXECUTIVE FUNCTIONS AND MOTOR COMPETENCE WITH SCREEN TIME IN 
CHILDREN PARTICIPATING IN SPORTS 

 

ʅˉʰ˄ˇˏ ɾΦ 1Σ ɵʰʲˈ˂ʰˌ ɱΦ 1Σ ɼʰ˃ˉʱˌ ɮΦ  2, ɰʶ˄ʶˍˋʱ˄ˇˎ ʊ. 1 

M. Spanou 1, G. Zavolas 1, A. Kambas 2, F. Venetsanou 1 

 

 1ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ ¢ΦɳΦʊΦɮΦɮΦΣ ɮʻʺ˄ʰ 
 2ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
 1National and Kapodistrian University of Athens, D.P.E.S.S., Athens 
 2Democritus University of Thrace, D.P.E.S.S., Komotini 
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ʁ ˔ˊˈ˄ˇˌ ˇʻˈ˄ʹˌ όʋʁύ ˋˎ˄ʽˋˍʱΣ ˉ˂ʷˇ˄Σ ʷ˄ʰ ˃ʶʴʱ˂ˇ ˃ʷˊˇˌ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ˁʰʽ ʻʰ 
ˉˊʷˉʶʽ ˄ʰ ˂ʹ˒ʻʶʾ ˋˇʲʰˊʱ ˎˉˈ˕ʹΣ ˁʰʻ˗ˌ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ʵʽʱ˒ˇˊʶˌ ˉˍˎ˔ʷˌ ˍʹˌ ˎʴʶʾʰˌ ˁʰʽ ˍʹˌ ʰ˄ʱˉˍˎ˅ʺˌ 
ˍˇˎˌΦ ʃʰˊʱʴˇ˄ˍʶˌ ʰ˄ʱˉˍˎ˅ʹˌ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʵʽʰʵˊʰ˃ʰˍʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ˉʰʽʵʽˁʺ ʹ˂ʽˁʾʰΣ 
ʰ˂˂ʱ ˁʰʽ ˄ʰ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʋʁΣ ʶʾ˄ʰʽ ʹ ˁʽ˄ʹˍʽˁʺ ʶˉʽʵʶ˅ʽˈˍʹˍʰ όɼɳύ ˁʰʽ ˇʽ ʶˉʽˍʶ˂ʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ 
όɳɽύΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ɳɽ ˁʰʽ ɼɳ ˃ʶ ˍˇ˄ ʋʁ ˋʶ 
ˉʰʽʵʽʱ у-мн ʶˍ˗˄ ˉˇˎ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈΣ ˁʰʻ˗ˌ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ʶ˄ʾˋ˔ˎˋʹˌ 
ˍ˖˄ ɳɽ ˁʰʽ ˍʹˌ ɼɳΦ ʅˍʹ ˃ʶ˂ʷˍʹ ʷ˂ʰʲʰ˄ ˃ʷˊˇˌ ммр ˉʰʽʵʽʱ όпф ʰʴˈˊʽʰύΣ ʹ˂ʽˁʾʰˌ млΦолҕмΦмф ʶˍ˗˄Σ ʰˉˈ 
ʵʽʱ˒ˇˊˇˎˌ ˋˎ˂˂ˈʴˇˎˌ ˍʹˌ ɮˍˍʽˁʺˌΦ ɶ ɼɳ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʶ ˍˇ .h¢-н{CΦ ɮˉˈ ˍʽˌ ɳɽΣ ˇ ʰ˄ʰˋˍʰ˂ˍʽˁˈˌ 
ʷ˂ʶʴ˔ˇˌ ˃ʶˍˊʺʻʹˁʶ ˃ʶ ˍʹ ʵˇˁʽ˃ʰˋʾʰ !ǘǘŜƴǘƛƻƴ bŜǘǿƻǊƪ ¢ŜǎǘΣ ʹ ʴ˄˖ˋˍʽˁʺ ʶˎʶ˂ʽ˅ʾʰ ˃ʶ ˍʹ ʵˇˁʽ˃ʰˋʾʰ 
How many-²Ƙŀǘ ƴǳƳōŜǊ ˁʰʽ ʹ ˃˄ʺ˃ʹ ʶˊʴʰˋʾʰˌ ˃ʶ ˍʹ ʵˇˁʽ˃ʰˋʾʰ 5ƛƎƛǘǎ .ŀŎƪǿŀǊŘǎΦ ɳˉʽˉ˂ʷˇ˄Σ ˇ ʋʁ 
ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʶ ˍˊʶʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄Υ όʰύ ˍˇ˄ ˔ˊˈ˄ˇ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ˃ʶ 
ʲʽ˄ˍʶˇˉʰʽ˔˄ʾʵʽʰΣ όʲύ ˍˇ˄ ˔ˊˈ˄ˇ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹ˂ʶˈˊʰˋʹˌκʲʾ˄ˍʶˇ ˁʰʽ όʴύ ˍˇ˄ ˔ˊˈ˄ˇ ˉˇˎ 
ʰ˒ʽʶˊ˗˄ˇˎ˄ ˋʶ ʶˊʴʰˋʾʶˌ ʺ ˋˍʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʶ˂ʷʴ˔ʻʹˁʰ˄ ˉʽʻʰ˄ʷˌ ˋˎˋ˔ʶˍʾˋʶʽˌ 
˃ʶˍʰ˅ˏ ˍ˖˄ ˍˊʽ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄ όɳɽΣ ɼɳΣ ʋʁύΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ɼɳΣ ʶ˄ˍˇˉʾˋˍʹˁʶ ˋˍʰˍʽˋˍʽˁ˗ˌ ˋʹ˃ʰ˄ˍʽˁʺ 
ʰˊ˄ʹˍʽˁʺ ˋˎˋ˔ʷˍʽˋʺ ˍʹˌ ˃ʶ ˍˇ˄ ˋˎ˄ˇ˂ʽˁˈ ʋʁ όǇғΦлрύΣ ˈ˔ʽ ˈ˃˖ˌ ˃ʶ ˍʽˌ ˍˊʶʽˌ ʶˉʽ˃ʷˊˇˎˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍˇˎΦ 
ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ ʴ˄˖ˋˍʽˁʺ ʶˎʶ˂ʽ˅ʾʰΣ ˇ ˔ˊˈ˄ˇˌ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˃ʶ ʲʽ˄ˍʶˇˉʰʽ˔˄ʾʵʽʰ ˉʰˊˇˎˋʾʰˋʶ 
ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍʹ˄ ˍʽ˃ʺ ǎǿƛǘŎƘ Ŏƻǎǘǎ ˁʰʽ ʰˊ˄ʹˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍˇ˄ ˔ˊˈ˄ˇ 
ʰ˄ˍʾʵˊʰˋʹˌ ˋˍʽˌ ʵˇˁʽ˃ʷˌ ˃ʹ ʶ˄ʰ˂˂ʰʴʺˌ όǇғΦлрύΦ ɮ˄ˍʾʻʶˍʰΣ ʹ ˃˄ʺ˃ʹ ʶˊʴʰˋʾʰˌ ˁʰʽ ˇ ʰ˄ʰˋˍʰ˂ˍʽˁˈˌ 
ʷ˂ʶʴ˔ˇˌ ʵʶ˄ ʷʵ˖ˋʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˋˎˋ˔ʶˍʾˋʶʽˌΦ ɾʶ ʲʱˋʹ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˋˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ˇ 
ˉʶˊʽˇˊʽˋ˃ˈˌ ˍˇˎ ʋʁ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˖˒ʶ˂ʺˋʶʽ ˍˈˋˇ ˍʹ˄ ɼɳ ˍ˖˄ ˉʰʽʵʽ˗˄ ˈˋˇ ˁʰʽ ˍʹ ʴ˄˖ˋˍʽˁʺ ˍˇˎˌ 
ʶˎʶ˂ʽ˅ʾʰ ˖ˌ ˉˊˇˌ ˍˇ˄ ˔ˊˈ˄ˇ ʰ˄ˍʾʵˊʰˋʹˌ ˋˍʽˌ ʵˇˁʽ˃ʷˌ ˃ʹ ʶ˄ʰ˂˂ʰʴʺˌΦ ɮ˄ˍʾʻʶˍʰΣ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍʹ ʴʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˋ˔ʷˋʹˌ ˍˇˎ ʋʁ ˃ʶ ˍʹ ˃˄ʺ˃ʹ ʶˊʴʰˋʾʰˌ ˁʰʽ ˍˇ˄ ʰ˄ʰˋˍʰ˂ˍʽˁˈ ʷ˂ʶʴ˔ˇΣ 
ˁʰʻ˗ˌ όˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ˄ ˎˉʱˊ˔ˇˎˋʰ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰύΣ ʹ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʵʶ˄ ˁʰˍʷʵʶʽ˅ʶ ˁʱˉˇʽʰ 
ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ  

 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ ɾ˄ʺ˃ʹ ʶˊʴʰˋʾʰˌΣ ɮ˄ʰˋˍʰ˂ˍʽˁˈˌ ɴ˂ʶʴ˔ˇˌΣ ɱ˄˖ˋˍʽˁʺ ɳˎʶ˂ʽ˅ʾʰΣ ɰʽ˄ˍʶˇˉʰʽ˔˄ʾʵʽʰΣ 
ʃʰʽʵʽʱΣ ɼʽ˄ʹˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ 
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ɶ ʋʄɶʅɶ ʆʁʇ ¢9{¢ hC Dwh{{ ah¢hw 59±9[hta9b¢ ʅɳ ʃɮɹɲɹɮ ɾɳ ɿɳʇʄʁɮɿɮʃʆʇʀɹɮɼɳʅ 
ɲɹɮʆɮʄɮʋɳʅΥ ɮɿɮʅɼʁʃɶʅɶ ɰɹɰɽɹʁɱʄɮʊɹɮʅ 
 
GROSS MOTOR DEVELOPMENT ASSESSMENT OF CHILDREN WITH NEURODEVELOPMENTAL 
DISORDERS WITH THE TGMD: A SYSTEMATIC REVIEW 

 

ɾˉˈˍˋʰˊʹ ɮΦΣ ɼʰˊʰʴʶ˖ˊʴˇˉˇˏ˂ˇˎ ɾΦΣ ɼʶ˂ʰˊʱˁʹ ɲΦΣ ɮˎ˂˖˄ʾˍʹ ɮΦΣ ʋʰˍʸʹ˄ʽˁˇ˂ʱˇˎ ɮΦΣ ɼʰ˃ˉʱˌ ɮΦ 
A.  Botsari, M. Karageorgopoulou, D.Kelaraki, A. Avloniti, A. Hatzinikolaou, A. Kampas 
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
Democritus University of Thrace, D.P.E.S.S., Komotini 
 

Email: mpotsariaggeliki@gmail.com 
 

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ʶʾ˄ʰʽ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌΣ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ 
ά¢Ŝǎǘ ƻŦ DǊƻǎǎ aƻǘƻǊ 5ŜǾŜƭƻǇƳŜƴǘέ ό¢Da5ύ ˋʶ ˉʰʽʵʽʱ ˃ʶ ʰ˄ʰˉʹˊʾʶˌΦ ʆˇ ¢Da5 ʷ˔ʶʽ ˋˍˈ˔ˇ ˍʹ˄ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʻʶ˃ʶ˂ʽ˖ʵ˗˄ ˁʽ˄ʹˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˋʶ ˉʰʽʵʽʱ ʹ˂ʽˁʾʰˌ о ʷ˖ˌ мл ʶˍ˗˄ ˁʰʽ мм ˃ʹ˄˗˄ 
ˍˎˉʽˁʺˌ ˁʰʽ ˃ʹ ˍˎˉʽˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃ˉʶˊʽ˂ʺ˒ʻʹˁʰ˄ ʶˊʴʰˋʾʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ˍʽˌ 
2 h ˉˈ ˍʽˌ о ʶˁʵˈˋʶʽˌ ˍˇˎ ˍʶˋˍ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍʹ˄ ¢Da5-н ˁʰʽ ˍʹ˄ ¢Da5-оΦ ɶ ¢Da5-н ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
мн ʵˇˁʽ˃ʰˋʾʶˌ όс ʵʶ˅ʽˈˍʹˍʶˌ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˁʰʽ с ʵʶ˅ʽˈˍʹˍʶˌ ˃ʶ ˃ˉʱ˂ʰύ ʶ˄˗ ʹ ¢Da5-о мо όс ʵʶ˅ʽˈˍʹˍʶˌ 
˃ʶˍʰˁʾ˄ʹˋʹˌ ˁʰʽ т ʵʶ˅ʽˈˍʹˍʶˌ ˃ʶ ˃ˉʱ˂ʰύΣ ʶ˄˗ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˋˍʽˌ ʵˎˇ ʵʷˋ˃ʶˌ ʲʰˋʾʸʶˍʰʽ ˋʶ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˉˇʽˇˍʽˁʱ ˁˊʽˍʺˊʽʰ ʶˁˍʷ˂ʶˋʹˌ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ʰ˄ʰʸʺˍʹˋʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ 
ʺˍʰ˄Υ ˉʶʽˊʰ˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʰ˄ ˋˍʹ˄ ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰ ʰˉˈ ˍˇ нлмн ˃ʷ˔ˊʽ ˍˇ нлноΣ 
ˋˍʽˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ {ŎƻǇǳǎΣ tǳōaŜŘ ˁʰʽ 9ǊƛŎΦ ɱʽʰ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇ ̔ˈˊˇʽ: 
ά¢Da5έΣ ά/IL[5w9bέΣ ά!¦¢L{¢L/ {t9/¢w¦a 5L{hw59wέΣά!¢¢9b¢Lhb 59CL/L¢ I¸t9w!/¢L±L¢¸ 
5L{hw59wέΣ άLb¢9[[9/¢¦![ 5L{!.L[L¢¸έ ˁʰʽ ά59±9[hta9b¢![ {t99/I 5L{hw59wέΦ ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ 
ˉʶˊʽˇˊʽˋˍʶʾ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʱˊʻˊ˖˄ ˋʶ ʶˁʶʾ˄ʰ ˉˇˎ ˉ˂ʹˊˇˏ˄ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ˉˇʽˇˍʽˁʷˌ ˉˊˇːˉˇʻʷˋʶʽˌ 
ˁ˂ʽ˄ʽˁ˗˄ ʵˇˁʽ˃˗˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˁ˂ʾ˃ʰˁʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍʹˌ ʷˊʶˎ˄ʰˌ t95ǊƻΦ ɶ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˋˎ˄ˇ˂ʽˁʱ ор ʱˊʻˊ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ˄ ʰˊ˔ʽˁʺ ʰ˄ʰʸʺˍʹˋʹΣ ʶʾ˔ʶ ˖ˌ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˍʶ˂ʽˁʺ ʶˉʽ˂ˇʴʺ мм ʱˊʻˊ˖˄ ˉˇˎ ˉ˂ʹˊˇˏˋʰ˄ ˍʰ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɾʶˍʰ˅ˏ ʰˎˍ˗˄Σ 
т ʶʾ˔ʰ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˋˍʽˌ ɶΦʃΦɮΣ м ˋˍʹ˄ ʁ˂˂ʰ˄ʵʾʰΣ м ˋˍˇ ɰʷ˂ʴʽˇΣ м ˋˍʹ˄ ɿˈˍʽʰ ɼˇˊʷʰ ˁʰʽ м ˋˍˇ 
ɹˊʱ˄Φ ɮˁˈ˃ʹΣ т ʰˉˈ ˍʰ ʱˊʻˊʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰ˄ ˋʶ ˉʰʽʵʽʱ ˃ʶ ɲʽʰˍʰˊʰ˔ʺ ɮˎˍʽˋˍʽˁˇˏ ʊʱˋ˃ʰˍˇˌ όɲɮʊύΣ о 
ˋʁ  ˉʰʽʵʽʱ ˃ʶ ɿˇʹˍʽˁʺ ɮ˄ʰˉʹˊʾʰ όɿɮύ ˁʰʽ ˋʶ м ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˉʰʽʵʽʱ ˃ʶ ɲɮʊΣ ɿɮ ˁʰʽ ɲʽʰˍʰˊʰ˔ʺ 
ɳ˂˂ʶʽ˃˃ʰˍʽˁʺˌ ʃˊˇˋˇ˔ʺˌ ˁʰʽ ʇˉʶˊˁʽ˄ʹˍʽˁˈˍʹˍʰˌ όɲɳʃʇύΦ ɮˉˈ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˉˇˎ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌΣ ˍʰ 
ˉʰʽʵʽʱ ˃ʶ ˄ʶˎˊˇʰ˄ʰˉˍˎ˅ʽʰˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˁʽ˄ʹˍʽˁʷˌ ʶ˂˂ʶʾ˕ʶʽˌ ˋˍʽˌ ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ 
ˁʽ˄ʹˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍˇˎˌΦ ɮˎˍʺ ʹ ʶʽˁˈ˄ʰ ʵʶ˄ ʰ˒ˇˊʱ ˃ˈ˄ˇ ˍʹ˄ ˁʽ˄ʹˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ʰ˂˂ʱ ʶˉʹˊʶʱʸʶʽ ˁʰʽ 
ʱ˂˂ˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍʹˌ ˉˊˇˋ˖ˉʽˁˈˍʹˍʰˌ ˃ʶ ˉˊˇʶˁˍʱˋʶʽˌ ˋˍʹ ʴ˄˖ˋˍʽˁʺ ˁʰʽ ˁˇʽ˄˖˄ʽˁˈ-
ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ˍˇˎˌ ʰ˄ʱˉˍˎ˅ʹΦ ʆʷ˂ˇˌ ˋʶ ˃ʷˊˇˌ ˍʹˌ ʰˊʻˊˇʴˊʰ˒ʾʰˌ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ʴʽʰ ˍʰ 
ˉˊˇʲ˂ʺ˃ʰˍʰ ˁʰʽ ˍˇˎˌ ˍˊˈˉˇˎˌ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 
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ʰ˄ˇʽ˔ˍʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˈˉ˖ˌ ˁʰʽ ˋʶ ʰʻ˂ʺ˃ʰˍʰ ˉˇˎ ʶ˃ˉʶˊʽʷ˔ˇˎ˄ ˃ˉʱ˂ʰΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ˉʶˍˇˋ˒ʰʾˊʽˋʹΣ 
ˁʰʻ˗ˌ ˇʽ ɮɹ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˁʰʽ ˃ʶ ʵʽʰʵʽˁʰˋʾʶˌ ʶˉʾ˂ˎˋʹˌ 
ˉ́ ˇʲ˂ʹ˃ʱˍ˖˄Σ ʶ˄˗ ʲˇʹʻˇˏ˄ ˋˍʹ˄ ʶˊ˃ʹ˄ʶʾʰ ˁʰʽ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˍ˖˄ ʰʽˋʻʹˍʺˊʽ˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˉˇˎ 
ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ʶʾ˄ʰʽ ˁʰʻˇˊʽˋˍʽˁʷˌ ʴʽʰ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʶˁˍʷ˂ʶˋʹˌΦ ʅˍʽˌ ɮɹ 
ʰ˄ʺˁˇˎ˄ ˇ ʋˊˈ˄ˇˌ ɮ˄ˍʾʵˊʰˋʹˌ όʋɮύΣ ˉˇˎ ˁˎˊʽʰˊ˔ʶʾ ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˉˇ˂˂˗˄ ʰ˄ˇʽˁˍ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄Σ 
ʰ˂˂ʱ ˁʰʽ ʰʻ˂ʹ˃ʱˍ˖˄Φ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ʶˊʶʻʽˋ˃ʱˍ˖˄ ˁʰʽ ˉʽʻʰ˄˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˇ ʋɮ 
ˁʰˍʰˍʱˋˋʶˍʰʽ ˋʶ ˍˊʶʽˌ ˁʰˍʹʴˇˊʾʶˌΣ ˍˇ˄ ɮˉ˂ˈΣ ˍˇ˄ ɲʽʱˁˊʽˋʹˌ ˁʰʽ ˍˇ˄ ɳˉʽ˂ˇʴʺˌΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ 
˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ˋˍˇ˔ʶˎ˃ʷ˄ʹˌ ʶ˅ʱˋˁʹˋʹˌ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ɮɹ ˋˍʹ˄ 
ˉʶˍˇˋ˒ʰʾˊʽˋʹΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˍˊʽʱ˄ˍʰ ʵˏˇόƴҐонύ ʰʻ˂ʺˍˊʽʶˌ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ 
ʹ˂ʽˁʾʰˌ у-млʶˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ ˔˖ˊʾˋˍʹˁʰ˄ ˍˎ˔ʰʾʰ ˋʶ ʵˏˇ ʽˋˇʵˏ˄ʰ˃ʶˌ ˇ˃ʱʵʶˌΥ ˍʹ˄ ˇ˃ʱʵʰ 
ˉʰˊʷ˃ʲʰˋʹˌόʃʁύ ʹ ˇˉˇʾʰ ʶ˅ʰˋˁʺʻʹˁʶ ˃ʷˋ˖ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʰˋˁʹˋʽˇ˂ˇʴʾˇˎ ˋˍˇ ʴʺˉʶʵˇ ˁʰʽ ˍʹ˄ 
ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎόʁɳύ ˉˇˎ ʰˁˇ˂ˇˏʻʹˋʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ʶ˅ʱˋˁʹˋʹˌ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ˍ˖˄ 
ʵʶ˅ʽˇˍʺˍ˖˄Φ ʁʽ ʵˏˇ ˇ˃ʱʵʶˌ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʰ˄ ˃ʾʰ ʰˊ˔ʽˁʺ ˃ʷˍˊʹˋʹ ˈˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˇʽ ɮɹΦ ɴˉʶʽˍʰ 
ʰˁˇ˂ˇˏʻʹˋʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ʵʽʱˊˁʶʽʰ нʶʲʵˇ˃ʱʵʶˌΣ ˋˎ˔˄ˈˍʹˍʰ н ˒ˇˊʷˌ ˍʹ˄ ʲʵˇ˃ʱʵʰ 
ˁʰʽ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ол ˂ʶˉˍʱκʶ˅ʱˋˁʹˋʹΦ ɴˉʶʽˍʰΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ˁʰʽ ˃ʾʰ 
ʶʲʵˇ˃ʱʵʰ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΣ ˔˖ˊʾˌ ʶ˅ʱˋˁʹˋʹΣ ʹ ˃ʷˍˊʹˋʹ ʵʽʰˍʺˊʹˋʹˌ ˈˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˇʽ ɮɹΦ 
ʍˌ ʶˊʴʰ˂ʶʾʰ ˃ʷˍˊʹˋʹˌ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ɮɹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍʰ άwŜŀŎǘƛƻƴ ¢Ŝǎǘέ ˁʰʽ 
ά5ŜǘŜǊƳƛƴŀǘƛƻƴ ¢Ŝǎǘέ ό±L9bb! ¢Ŝǎǘ LƴǎǘǊǳƳŜƴǘ {ȅǎǘŜƳύΦ ɶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˃ʶ 
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ʷʵʶʽ˅ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˇ˃ʱʵ˖˄ ʰˉˈ ˍʹ˄ ʰˊ˔ʽˁʺ ˋˍʹ˄ ˍʶ˂ʽˁʺ ˃ʷˍˊʹˋʹ ˁʰʽ ˋˍʹ˄ 
˃ʷˍˊʹˋʹ ʵʽʰˍʺˊʹˋʹˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ɮɹ ˃ʶ ˍʹ˄ ʃʁ ˄ʰ ʶʾ˄ʰʽ ˁʰ˂ˏˍʶˊʹ ʰˉˈ ˍʹ˄ ʁɳΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ 
ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ ˋˍʹ˄ ʃʁ ʲʶ˂ˍʾ˖ˋʰ˄ ˍʹ˄ ʰˉˈʵˇˋʹ ˋˍʽˌ ɮɹ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˁʰʽ ˍʽˌ ʵʽʰˍʺˊʹˋʰ˄Φ 
ɳˉˇ˃ʷ˄˖ˌ ʹ ̀ ˍˇ˔ʶˎ˃ʷ˄ʹ ʶ˅ʱˋˁʹˋʹ ˉˇˎ ʰˁˇ˂ˇˏʻʹˋʶ ʹ ʃʁΣ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˍʰʻʶʾ ˋˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌΣ ˖ˌ 
ʷ˄ʰˌ ˍˊˈˉˇˌ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹˌ ˍ˖˄ ɮɹ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇˎ ʋɮΦ 
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ɲʄɮɾɮʆʁʃʁɹɶʅɶʅ ʅʆɶ ɾɮɸɶʅɶ ʆɶʅ ʃɮʅɮʅ ʅʆɶɿ ʃɳʆʁʅʊɮɹʄɹʅɶ ɼɮɹ ʅʆɶɿ 
ɮɿɮʃʆʇʀɶ ɲɳʀɹʁʆɶʆʍɿ ɵʍɶʅ ʅɳ ʃɮɹɲɹɮ ɲɶɾʁʆɹɼʁʇ ʅʋʁɽɳɹʁʇ 
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ʰ˄ ʹ ˍʶ˔˄ʽˁʺ ˍʹˌ ɲˊʰ˃ʰˍˇˉˇʾʹˋʹˌΣ ʻʰ ʶˉʽʵˊʱˋʶʽ 
ʻʶˍʽˁʱ ˋˍʹ ˃ʱʻʹˋʹ ˍʹˌ ʵʶ˅ʽˈˍʹˍʰˌ ˍʹˌ ˉʱˋʰˌ ˋˍʹ˄ ʃʶˍˇˋ˒ʰʾˊʽˋʹ ˁʰʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʵʶ˅ʽˇˍʺˍ˖˄ ʸ˖ʺˌΣ 
ˋʶ ˉʰʽʵʽʱ ˍʹˌ ɱ˘ ˍʱ˅ʹˌ ˍˇˎ ɲʹ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʺˍʰ˄ фп ˃ʰʻʹˍʷˌκˍˊʽʶˌ όʰʴˈˊʽʰ ˁʰʽ 
ˁˇˊʾˍˋʽʰύΣ ʹ˂ʽˁʾʰˌ у-ф ʶˍ˗˄ όɾʁҐуΣлтΣ ʆɮҐΦунуύΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʵʶ˄ ʶʾ˔ʰ˄ ʵʽʵʰ˔ʻʶʾ ˁʰʻˈ˂ˇˎ ʲˈ˂ʶʿΦ 
ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˔˖ˊʾˋʻʹˁʰ˄ ˍˎ˔ʰʾʰ ˋʶ ʵˎˇ ˇ˃ʱʵʶˌΣ ˍʹ˄ ʁ˃ʱʵʰ ɲˊʰ˃ʰˍˇˉˇʾʹˋʹˌ όʁɲʄΣ ɿҐпуύ ˁʰʽ 
ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όʁɳΣ ɿҐпсύΦ ɶ ʷˊʶˎ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇˎˌ ˔˗ˊˇˎˌ ˍ˖˄ ˋ˔ˇ˂ʶʾ˖˄ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌΣ ʵʽʺˊˁʶˋʶ ˍʷˋˋʶˊʽˌ ʶʲʵˇ˃ʱʵʶˌ ˃ʶ ʵˎˇ ʵʽʵʰˁˍʽˁʷˌ 
˃ˇ˄ʱʵʶˌ ʰ˄ʱ ʶʲʵˇ˃ʱʵʰ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˍˇ ˃ʺ˄ʰ ɿˇʷ˃ʲˊʽˇΦ ɼʰˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ 
ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ όʁɲʄύ ʵʽʵʱ˔ˍʹˁʰ˄ ˇʽ ʰʻ˂ʹˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˁʰʽ 
ˍʰ ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍʹˌ ʵˊʰ˃ʰˍˇˉˇʾʹˋʹˌΣ ʶ˄˗ ˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όʁɳύ ˇʽ ʾʵʽʶˌ 
ʵʶ˅ʽˈˍʹˍʶˌ ˁʰʽ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˃ʶ ˍˇ˄ ˍˎˉʽˁˈ ˍˊˈˉˇ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʰ˄ʰ˂ˎˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍˇ 
ˍʶˋˍ ˍ˖˄ .ŀǊǘƭŜǘǘΣ {ƳƛǘƘΣ 5ŀǾƛǎ ˁʰʽ tŜŜƭ όмффмύ ʴʽʰ ˍʹ˄ ˉʱˋʰΣ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ˇ ʴʽʰ ˍʹ˄ ʹ˂ʽˁʾʰ ˍ˖˄ 
ˉʰʽʵʽ˗˄Φ ʆˇ ˉˊ˗ˍˇ ˍʶˋˍ ʷʴʽ˄ʶ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ˍˇ ʵʶˏˍʶˊˇ 
ʰ˃ʷˋ˖ˌ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˁʰʽ ˍˇ ˍʶˋˍ ʵʽʰˍʺˊʹˋʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ н ʶʲʵˇ˃ʱʵʶˌ 
˃ʶˍʱ ˍˇ ˍʶ˂ʽˁˈ ˍʶˋˍΣ ˔˖ˊʾˌ ˄ʰ ʷˊʻˇˎ˄ ˋʶ ʶˉʰ˒ʺ ˃ʶ ʵʶ˅ʽˈˍʹˍʶˌ ʃʶˍˇˋ˒ʰʾˊʽˋʹˌΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˍʶˋˍ 
ʲʽ˄ˍʶˇˋˁˇˉʺʻʹˁʶ ʴʽʰ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʹ ˉˇʽˇˍʽˁʺ ʶˁˍʷ˂ʶˋʹ όˍʶ˔˄ʽˁʺύ ˍʹˌ ʵʶ˅ʽˈˍʹˍʰˌΣ ʰ˒ˇˏ ʶ˅ʶˍʱˋˍʹˁʶ 
ʹ ʶˋ˖ˍʶˊʽˁʺ ˁʰʽ ʶ˅˖ˍʶˊʽˁʺ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ʵˎˇ ˉʰˊʰˍʹˊʹˍ˗˄Φ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ʸ˖ʺˌ 
ʷʴʽ˄ʁ ˃ʶ ˍʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˃ʶ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˃ʶˍˊʺˋʶʽˌ ʷʵʶʽ˅ʶ ˈˍʽ ʰˋˁˇˏ˃ʶ˄ˇʽ 
ˍʹˌ ʵˊʰ˃ʰˍˇˉˇʾʹˋʹˌ ʶʾ˔ʰ˄ ˁʰ˂ˏˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ ˃ʱʻʹˋʹ ˁʰʽ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʵʶ˅ʽˈˍʹˍʰˌ ˍʹˌ 
ˉʱˋʰˌ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʵʶ˅ʽˇˍʺˍ˖˄ ʸ˖ʺˌΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ʹ ˔ˊʺˋʹ ˍʹˌ ʵˊʰ˃ʰˍˇˉˇʾʹˋʹˌ 
ʰˉˇˍʶ˂ʶʾ ˔ˊʺˋʽ˃ˇ ʶˊʴʰ˂ʶʾˇ ˋˍˇ ˃ʱʻʹ˃ʰ ˍʹˌ ʊɮΣ ʴʽʰ ˄ʰ ʶˉʽˍʶˎ˔ʻˇˏ˄ ˇʽ ˋˍˈ˔ˇʽ ˍʹˌΦ  
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ɶ ɲɹɮɲɹɼʆʇɮɼɶ ʃʄʁʃʁɿɶʅɶ ʅʆɶ ʆɮʉɽɮɿɲɳɵɹɼɶ ʃʇɱɾɮʋɹɮ όa¦!¸ ¢I!Lύ ɳɿ ɾɳʅʍ ʃɮɿɲɶɾɹɮʅ 
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K. Theodoulou  
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ɶ ˁˇʽ˄˖˄ʽˁʺ ʰˉˈˋˍʰˋʹΣ ʹ ˁʰˊʰ˄ˍʾ˄ʰ ˁʰʽ ʹ ʰˉˇ˃ˈ˄˖ˋʹ ʶʾ˄ʰʽ ˍʰ ˃ʷˍˊʰ ˉˇˎ ˉʱˊʻʹˁʰ˄ ʴʽʰ ˍʹ˄ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʶ˅ʱˉ˂˖ˋʹˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˍˇˎ SARS-CoV-нΦ h ʰʻ˂ʹˍʽˋ˃ˈˌ ʵʽʰˁˈˉʹˁʶΣ ʹ ʰ˄ʱʴˁʹ ʴʽʰ 
ʰˋˁʹˋʺ - ʁ ˁˍˈ˄˖ˋʹ ˋˎ˄ʷ˔ʽˋʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˁʰʽ ʰˉˇˍʷ˂ʶˋʶ ʶˉʽˍʰˁˍʽˁʺ ʰ˄ʱʴˁʹ ʴʽʰ ˕ˎ˔ˇ˂ˇʴʽˁˇˏˌ ˂ˈʴˇˎˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍʹˌ ˁʰˍʱˋˍʰˋʹˌΦ ʆʰ ˃ʰ˔ʹˍʽˁʱ ʰʻ˂ʺ˃ʰˍʰΣ ˉˇˎ ˋʶ ʰˎˍʱ ˋˎʴˁʰˍʰ˂ʷʴʶˍʰʽ ʹ ʆʰː˂ʰ˄ʵʷʸʽˁʹ 
ˉˎʴ˃ʰ˔ʾʰΣ ʶʾ˄ʰʽ ʰʻ˂ʺ˃ʰˍʰ ʶˉʰ˒ʺˌΦ ɽˈʴ˖ ˍ˖˄ ˉʶˊʽˇˊʽˋˍʽˁ˗˄ ˃ʷˍˊ˖˄ ˁʰʽ ˍʹ˄ ʷ˅ʰˊˋʹ ˍˇˎ ʽˇˏ ˍʰ 
ʰʻ˂ʺ˃ʰˍʰ ʶˉʰ˒ʺˌ ʵʷ˔ʻʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˉ˂ʺʴ˃ʰΣ ˁʰʻ˗ˌ ʵʽʰˁˈˉʹˁʶ ˇˉˇʽˇʵʺˉˇˍʶ ʶʾʵˇˌ ʶ˅ʱˋˁʹˋʹˌ 
ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ʰˋˁˇˏ˃ʶ˄ˇˎˌΦ ɱʽʰ ˁʰ˂ˏˍʶˊʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ʶʴˁ˂ʶʽˋ˃ˇˏΣ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʹ ʰ˄ʱʴˁʹ ˄ʰ 
ˋ˔ʶʵʽʰˋˍˇˏ˄ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ ˖ˌ ˃ʷˋˇ˄ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˋʰ˄ ʰˉˇˍʷ˂ʶˋ˃ʰ ʻʰ ʷ˔ʶʽ ˍʹ˄ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ˁˇʽ˄˖˄ʽˁʺˌ ʰˉˇ˅ʷ˄˖ˋʹˌΦ ɶ ˔ˊʺˋʹ ˍ˖˄ ˃ʷˋ˖˄ ʵʽˁˍˏ˖ˋʹˌ ˁʰʽ ʶʽʵʽˁ˗˄ ˉ˂ʰˍ˒ˇˊ˃˗˄ 
˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂˂ʶʽ ʵˊʰˋˍʽˁʱ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌΣ ˋˍʹ˄ ˁʽ˄ʹˍˇˉˇʾʹˋʹ ˁʰʽ 
ˋˍʹ˄ ˁˇʽ˄˖˄ʽˁˈˍʹˍʰΦ ʀʷˊˇˎ˃ʶ ˈˍʽ ˇʽ ˁʰʽ˄ˇˍˈ˃ˇʽ ˍˊˈˉˇʽ ˃ʰʻʹ˃ʱˍ˖˄ ʲˇʹʻˇˏ˄ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ 
ˎ˕ʹ˂ˈˍʶˊʹ ʽˁʰ˄ˇˉˇʾʹˋʹ ˋˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʶ˒ˈˋˇ˄ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʶʾ˄ʰʽ ʶ˅ˇʽˁʶʽ˖˃ʷ˄ˇʽ ˃ʶ ˍʹ˄ 
˔ˊʺˋʹ ˋˏʴ˔ˊˇ˄˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ όˁʽ˄ʹˍʱ ˍʹ˂ʷ˒˖˄ʰΣ ˁʱ˃ʶˊʶˌΣ ʾ˄ˍʶˊ˄ʶˍ ˁˍ˂ΦύΦ ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍˇ˄ 
ˁʰˍʰ˂ˎˍʽˁˈ ˊˈ˂ˇ ˍʹˌ ʱˋˁʹˋʹˌΣ ˍʹ˄ ˉ˂ʹʻ˗ˊʰ ʶˎˊʹ˃ʱˍ˖˄ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ʰ˅ʾʰ ˍʹˌ ʵʽʰʵʽˁˍˎʰˁʺˌ 
ˉˊˇˉˈ˄ʹˋʹˌ ˁʰʽ ʶˁˉʰʾʵʶˎˋʹˌ ʴʶ˄˄ʱˍʰʽ ˍˇ ʶˊ˗ˍʹ˃ʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ 
ʵʽʰʵʽˁˍˎʰˁʺˌ ˉˊˇˉˈ˄ʹˋʹˌ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʆʰː˂ʰ˄ʵʷʸʽˁʹˌ ˉˎʴ˃ʰ˔ʾʰˌ ˁʰʽ ʴʶ˄ʽˁʱ ˍ˖˄ ˃ʰ˔ʹˍʽˁ˗˄ 
ʰʻ˂ʹ˃ʱˍ˖˄Φ ɾʶ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʻʰ ʴʾ˄ʶʽ ˉˊˇˋʷʴʴʽˋʹ ˋˍˇ˄ ˍˊˈˉˇ ˉˊˇˉˈ˄ʹˋʹˌ ʰ˄ʰ ʴˁˊˇˎˉ ˁʰʽ ˍˇ˄ 
˔ˊˈ˄ˇ ˉˇˎ ˉʰˊʰ˃ʷ˄ʶʽ ʶ˄ʶˊʴˇˉˇʽʹ˃ʷ˄ˇˌ ˇ ʰˋˁˇˏ˃ʶ˄ˇˌ ˃ˉˊˇˋˍʱ ʰˉˈ ˃ʾʰ ˇʻˈ˄ʹΦ ʅˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ 
ˉˊˇˋ˒ˇˊʱˌ - ʸʺˍʹˋʹˌ ʻʰ ˋ˔ʶʵʽʰˋˍˇˏ˄ ˉˊˇʴˊʱ˃˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˄ʰ ˃ʷ˄ˇˎ˄ ʶ˄ʶˊʴʱ ʰˁˈ˃ʰ ˁʰʽ ˈˍʰ˄ 
ʶˉʷ˂ʻʶʽ ˉʰˏˋʹ ˋˍˇ ˃ʷˍˊˇ ˍʹˌ ˁʰˊʰ˄ˍʾ˄ʰˌΦ ʆˇ ˁʷˊʵˇˌ ʻʰ ʶʾ˄ʰʽ ˈˍʽ ˃ʷˋˇ ˍˇˎ ʾ˄ˍʶˊ˄ʶˍ ʹ ˉˊˇˉˈ˄ʹˋʹ 
ʴʾ˄ʶˍʰʽ ˇ˃ʰʵʽˁʱΣ ˃ʶʾ˖ˋʹ ˍʹˌ ʰˉˈˋˍʰˋʹˌΣ ˃ʶ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʹ ˇ˃ʰʵʰˊ˔˗˄ ˋʶ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˃ʶ ˍˇ˄ 
ˁʶ˄ˍˊʽˁˈ ˇ˃ʽ˂ʹˍʺ ς ˉˊˇˉˇ˄ʹˍʺΦ ʅʰ˄ ˎˉˈʻʶˋʹ ʴʽʰ ˍʹ˄ ʷˊʶˎ˄ʰ ʻʰ ˃ˉˇˊˇˏˋʰ˃ʶ ˄ʰ ˉˇˏ˃ʶ ˈˍʽ ʶ˄˗ ʹ 
ʵʽʰʵʽˁˍˎʰˁʺ ˉˊˇˉˈ˄ʹˋʹ ʶʾ˄ʰʽ ˍˇ ˃ˈ˄ˇ ˃ʷˋˇ ʴʽʰ ˇ˃ʰʵʽˁʺ ʱˋˁʹˋʹ ˋʶ ˁʰʻʶˋˍ˗ˌ ˁʰˊʰ˄ˍʾ˄ʰˌΣ ˍˇ ˁˇʽ˄ˈ 
ˉˇˎ ʰˉʶˎʻˏ˄ʶˍʰʽ ˉʽʻʰ˄ʱ ʶʾ˄ʰʽ ʱ˂˂ˇ ʰˉˈ ˍˇ ʺʵʹ ˎˉʱˊ˔ˇ˄ ʵʽˈˍʽ ˇʽ ʰʻ˂ʹˍʷˌ ς ʰˋˁˇˏ˃ʶ˄ˇʽ ʶʾ˄ʰʽ ʺʵʹ 
ʶˁˉʰʽʵʶˎ˃ʷ˄ˇʽ ˃ʶ ˉʽˇ ʵʽʰʵˊʰˋˍʽˁʷˌ ˃ʶʻˈʵˇˎˌ ʱˋˁʹˋʹˌΦ ɶ ˉˊˈˁ˂ʹˋʹ ʶʾ˄ʰʽ ˄ʰ ʲˊˇˏ˃ʶ ˍˇ˄ ʶˉʽʻˎ˃ʹˍˈ 
˔ˊˈ˄ˇ ˁʰʽ ˍˊˈˉˇ ˉˇˎ ʶʾ˄ʰʽ ˁʱˉˇʽˇˌ ʵʽʰˍʶʻʶʽ˃ʷ˄ˇˌ ˄ʰ ˉʶˊʱˋʶʽ ˃ˉˊˇˋˍʱ ʰˉˈ ˃ʽʰ ˇʻˈ˄ʹ ʴʽʰ ˄ʰ ˉʱˊʶʽ 
ˍʹ˄ ˉ˂ʹˊˇ˒ˇˊʾʰ ς ̌ ʵʹʴʾʰ ˉˇˎ ʻʷ˂ʶʽ ʴʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˍˇˎΦ 
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ɶ ˔ˊʺˋʹ ʽ˔˄ʹ˂ʰˍ˗˄ όǘǊŀŎƪŜǊǎύ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʽʵʽʰʽˍʷˊ˖ˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ʶˉʾˁʰʽˊˇ 
ʸʺˍʹ˃ʰΣ ˃ʶ ʽʵʽʱʸˇˎˋʶˌ ʶ˃ˉˇˊʽˁʷˌΣ ˍʶ˔˄ˇ˂ˇʴʽˁʷˌ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˉˍˎ˔ʷˌΦ ʁʽ ʽ˔˄ʹ˂ʱˍʶˌ ʶˉʽˍʶ˂ˇˏ˄ ˃ʾʰ 
ˋʶʽˊʱ ʰˉˈ ˂ʶʽˍˇˎˊʴʾʶˌ ˁˇ˃ʲʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍʽˌ ʽˋˍˇˋʶ˂ʾʵʶˌ ˁʰʽ ˍʰ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰˍʰˋˍʺ˃ʰˍʰΦ ɴ˄ʰˌ 
ʰˉˈ ˍˇˎˌ ʲʰˋʽˁˇˏˌ ˋˁˇˉˇˏˌ ˍʹˌ ˔ˊʺˋʹˌ ʽ˔˄ʹ˂ʰˍ˗˄ ʶʾ˄ʰʽ ʹ ˋˎ˂˂ˇʴʺΣ ʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʹ 
ˇˉˍʽˁˇˉˇʾʹˋʹ ˍʹˌ ʶˉʽˋˁʶ˕ʽ˃ˈˍʹˍʰˌ ˃ʽʰˌ ʽˋˍˇˋʶ˂ʾʵʰˌΣ ʶ˄ˈˌ ʹ˂ʶˁˍˊˇ˄ʽˁˇˏ ˁʰˍʰˋˍʺ˃ʰˍˇˌ ʺ ˃ʽʰˌ 
ʶ˒ʰˊ˃ˇʴʺˌ όʰ˄ʱ˂ˎˋʹˌ ʽˋˍˇˏ ς ǿŜō ŀƴŀƭȅǘƛŎǎύΦ ɾʶˊʽˁˇʾ ʰˉˈ ˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˎˌ ˃ʶˍˊʺˋʽ˃ˇˎˌ 
ʵʶʾˁˍʶˌ ˍˇˎˌ ʶʾ˄ʰʽΥ ˍʰ ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˇ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶˉʽˋˁʶˉˍ˗˄Σ ˍˇ ˉˇˋˇˋˍˈ 
ʶʴˁʰˍʱ˂ʶʽ˕ʹˌΣ ˇʽ ˉˊˇˍʽ˃ʺˋʶʽˌ ˋʶ ˉˊˇʿˈ˄ˍʰ-ˎˉʹˊʶˋʾʶˌ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ʹ ʶˍʰʽˊʾʰ ˁʰʻ˗ˌ ˁʰʽ ʹ ˉʹʴʺ 
ʶˏˊʶˋʹˌ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌΦ ʆˇ DƻƻƎƭŜ !ƴŀƭȅǘƛŎǎ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʶ˅ʰʽˊʶˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʰ˄ʱ˂ˎˋʹˌ ʽˋˍˇˏ ˉˇˎ 
ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˁʰˍˈ˔ˇˎˌ ʽˋˍˈˍˇˉ˖˄ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˁʰʽ ˄ʰ ʰ˄ʰ˂ˏˇˎ˄ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ 
˔ˊʹˋˍ˗˄ ˍˇˎˌΦ ʃʰˊˈˍʽ ˋʺ˃ʶˊʰ ˎˉʱˊ˔ˇˎ˄ ˋˍʹ˄ ʶ˂ʶˏʻʶˊʹ ʵʽʰʵʽˁˍˎʰˁʺ ʰʴˇˊʱ ʰ˃ʷˍˊʹˍʰ ˕ʹ˒ʽʰˁʱ 
ʶˊʴʰ˂ʶʾʰΣ ˍˇ ζˉʰʽʵʾη ˍʹˌ DƻƻƎƭŜΣ ˁʰˍʷ˔ʶʽ ˍʹ ˉˊ˗ˍʹ ʻʷˋʹ ˋˍʽˌ ˉˊˇˍʽ˃ʺˋʶʽˌΣ ʰ˒ˇˏ ˉʰˊʷ˔ʶʽ ˉ˂ʺˊʹ 
ʶˉʾʲ˂ʶ˕ʹ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˋˎ˂˂ʶʴˈ˃ʶ˄˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ʰˁˈ˃ʰ ˁʰʽ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΦ ɱʽ˘ ʰˎˍˈ 
ˋˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ʹ ʶʽˋʰʴ˖ʴʺ ˋˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍ˖˄ ʶˊʴʰ˂ʶʾ˖˄ ʰ˄ʱ˂ˎˋʹˌ ʽˋˍˇˏΣ 
ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʹ ˉʰˊˇˎˋʾʰˋʹ ˁʰʽ ˁʰˍˈˉʽ˄ ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊ˖˄ ˃ʶˍˊʺˋʽ˃˖˄ 
ʵʶʽˁˍ˗˄ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ DƻƻƎƭŜ !ƴŀƭȅǘƛŎǎΦ ɶ ʷˊʶˎ˄ʰ ʶˋˍʽʱʸʶʽ ˋˍʹ˄ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ 
ʶˁʱˋˍˇˍʶ ˂ˇʴʽˋ˃ʽˁˇˏ ʰˉˈ ʽˋˍˈˍˇˉˇˎˌ ˎʴʶʾʰˌΣ ˉʰˊʷ˔ˇ˄ˍʰˌ ʴʶ˄ʽˁʶˎ˃ʷ˄ʶˌ ˋˎˋˍʱˋʶʽˌ ʴʽʰ ˍʹ˄ 
˔ˊʹˋˍʽˁˈˍʹˍʰ ˍˇˎˌΦ ɳˉʾˋʹˌΣ ʰ˄ʰʵʶʽˁ˄ˏʶʽ ˍʰ ˋˉˇˎʵʰʾʰ ˇ˒ʷ˂ʹ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ˋˍˇˎˌ ˁʱˍˇ˔ˇˎˌ ˍ˖˄ 
ʽˋˍˈˍˇˉ˖˄Σ ˃ʶ ʴ˄˗˃ˇ˄ʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ς ˉˊˇˍʽ˃ʺˋʶ˖˄ ˍ˖˄ ˔ˊʹˋˍ˗˄ 
ˍˇˎˌ ˁʰʽ ˍʹ˄ ʶʵˊʰʾ˖ˋʹ ˃ʽʰˌ ʵˎ˄ʰ˃ʽˁʺˌ ˁʰʽ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʺˌ ʹ˂ʶˁˍˊˇ˄ʽˁʺˌ ˉʰˊˇˎˋʾʰˌΦ 
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ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄Σ ˃ʷˋʰ ˋˍˇ ̒ ʶ˖ˊʹˍʽˁˈ ˉ˂ʰʾˋʽˇ ˍʹˌ ʻʶ˖ˊʾʰˌ ˍ˖˄ ʵˎ˄ʰ˃ʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄Σ ˄ʰ 
ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʵˎˇ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˉʰˊʶ˃ʲʰˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʶ˅ʱˋˁʹˋʹˌ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹˌ 
ˍ˖˄ ɮ˄ˍʽ˂ʹˉˍʽˁ˗˄ ɹˁʰ˄ˇˍʺˍ˖˄ ˋʶ ˉʰʽʵʽʱ ф-мн ʶˍ˗˄Υ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʲʰˋʽˋ˃ʷ˄ˇ ˋʶ ˉ˂ʺˊ˖ˌ 
ʶ˃ʲˎʻʽˋˍʽˁˈ ʶʽˁˇ˄ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ όʃɳɳʃύ ˁʰʽ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˍˎˉʽˁʷˌ ɲˊʰˋˍʹˊʽˈˍʹˍʶˌ όʆɲύ ˋˍʹ 
ˋˍʱˋʹ ˍ˖˄ ˉʰʽʵʽ˗˄ ˉˊˇˌ ˍʰ ˉʰʽ˔˄ʾʵʽʰΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˍˊʽʱ˄ˍʰ ʵˏˇ όƴҐонύ ˉʰʽʵʽʱ 
ʹ˂ʽˁʾʰˌ ф-мн ʶˍ˗˄Σ ˍʰ ˇˉˇʾʰ ˔˖ˊʾˋˍʹˁʰ˄ ˍˎ˔ʰʾʰ ˋʶ ʵˏˇ ˇ˃ʱʵʶˌΦ ʆʹ˄ ˇ˃ʱʵʰ ʃɳɳʃΣ ʹ ˇˉˇʾʰ 
ˉʰˊʰˁˇ˂ˇˏʻʹˋʶ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʰ˄ˍʽ˂ʹˉˍʽˁ˗˄ ʽˁʰ˄ˇˍʺˍ˖˄ ʲʰˋʽˋ˃ʷ˄ˇ ˋʶ ˉ˂ʺˊʹ ʶ˃ʲˎʻʽˋˍʽˁʱ 
ʶʽˁˇ˄ʽˁʱ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ όhŎǳƭǳǎ vǳŜǎǘ нύ ˁʰʽ ˍʹ˄ ˇ˃ʱʵʰ ʆɲ ˉˇˎ ˉʰˊʰˁˇ˂ˇˏʻʹˋʶ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ 
ʰ˄ˍʽ˂ʹˉˍʽˁ˗˄ ʽˁʰ˄ˇˍʺˍ˖˄ ˃ʶ ˍˎˉʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ʍˌ ʶˊʴʰ˂ʶʾˇ ˃ʷˍˊʹˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˃ʷˊˇˌ 
ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˍ˖˄ IƻΣ [ǿƛƴΣ {ƴƎ ϧ ¸ŜŜ όнлмтύ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ζʅˍʱˋʹ ˉˊˇˌ 
ˍʰ ˉʰʽ˔˄ʾʵʽʰ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌηΣ ˋʶ ˃ʾʰ ˉʶ˄ˍʰʲʱʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˏˉˇˎ [ƛƪŜǊǘ ʰˉˈ ˍˇ ζˉʱˊʰ 
ˉˇ˂ˏη όмύ ˃ʷ˔ˊʽ ˍˇ ζˁʰʻˈ˂ˇˎη όрύΦ ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 
ʷ˄ʰ ǘ-ǘŜǎǘ ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʵʶʾʴ˃ʰˍʰ όƛƴŘŜǇŜƴŘŜƴǘ ǎŀƳǇƭŜ ǘ-ǘŜǎǘύΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˍˈ˃˖˄ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˋˍˇ˄ ˉʰˊʱʴˇ˄ˍʰ 
ˍʹˌ ˋˍʱˋʹˌ ˉˊˇˌ ˍʰ ˉʰʽ˔˄ʾʵʽʰΦ ʋʰ˃ʹ˂ˈˍʶˊʶˌ ʶˉʽʵˈˋʶʽˌ ˋʹ˃ʶʾ˖ˋʰ˄ ʰˎˍˇʾ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ 
ˉʰˊʷ˃ʲʰˋʹ ˃ʶ ˉʰʽ˔˄ʾʵʽʰ ˍˎˉʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Φ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʶʾ˔ʰ˄ ˃ʽʰ 
ʻʶˍʽˁʺ ˋˍʱˋʹ ˖ˌ ˉˊˇˌ ˍʰ ˉʰʽ˔˄ʾʵʽʰ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ ˁʰʽ ˍˎˉʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Σ ˃ʶ ˍˇˎˌ 
˃ʰʻʹˍʷˌ ˉˇˎ ˉʰˊʰˁˇ˂ˇˏʻʹˋʰ˄ ˍʰ ˉʰʽ˔˄ʾʵʽʰ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ ˄ʰ ˋʹ˃ʶʽ˗˄ˇˎ˄ ˎ˕ʹ˂ˈˍʶˊʰ 
ˉˇˋˇˋˍʱ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ ˋˍʱˋʹ ˉˊˇˌ ˍʰ ˉʰʽ˔˄ʾʵʽʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ 
ˍˎˉʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 
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ʅˁˇˉˈˌ ʰˎˍʺˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄Σ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˒ˏ˂ˇˎ ˋˍʹ˄ ʰˉˈ˂ʰˎˋʹ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏ 
ˉʰʽʵʽ˗˄ ʹ˂ʽˁʾʰˌ ф-мн ʶˍ˗˄Φ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ʵʶˁʰʷ˅ʽ όƴҐмсύ ˃ʰʻʹˍʷˌκˍˊʽʶˌ όф 
ʰʴˈˊʽʰ ˁʰʽ т ˁˇˊʾˍˋʽʰύΣ ʹ˂ʽˁʾʰˌ ф ʷ˖ˌ мн ʶˍ˗˄Σ ˍʰ ˇˉˇʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʰ˄ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ 
ʰ˄ˍʽ˂ʹˉˍʽˁ˗˄ ʽˁʰ˄ˇˍʺˍ˖˄ ʲʰˋʽˋ˃ʷ˄ˇ ˋʶ ˉ˂ʺˊʹ ʶ˃ʲˎʻʽˋˍʽˁʱ ʶʽˁˇ˄ʽˁʱ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ʶʽˁˇ˄ʽˁʺˌ 
ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ όˋˎˋˁʶˎʺ hŎǳƭǳǎ vǳŜǎǘ нύΣ ʵʽʱˊˁʶʽʰˌ с ʶʲʵˇ˃ʱʵ˖˄Φ ʍˌ ʶˊʴʰ˂ʶʾˇ ˃ʷˍˊʹˋʹˌ ˍʹˌ 
ʰˉˈ˂ʰˎˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˃ʷˊˇˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ɮɲɮʅʃɾɳ όɮˎˍˇˉʰˊˇˎˋʾʰˌΣ ɲʽʱʻʶˋʹˌΣ 
ɮˉˈ˂ʰˎˋʹˌΣ ʅˍʱˋʹˌ ˁʰʽ ʃˊˈʻʶˋʹˌ ɾʶ˂˂ˇ˄ˍʽˁʺˌ ɳ˄ʰˋ˔ˈ˂ʹˋʹˌύ ˍ˖˄ IƻΣ [ǿƛƴΣ {ƴƎ ˁʰʽ ¸ŜŜ όнлмтύΣ 
ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ʴʽʰ ˍˇ ʶ˂˂ʹ˄ʽˁˈ ˁˇʽ˄ˈ ʰˉˈ ˍˇˎˌ {ȅǊƻǇƻǳƭƻǳΣ !ƳǇǊŀǎƛΣ YŀǊŀƎŜƻǊƎƻǇƻǳƭƻǳΣ Dƛŀƴƴƻǳǎƛ 
όнлмуύΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ζɮˉˈ˂ʰˎˋʹ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏη ˋʶ ˃ʾʰ 
ˉʶ˄ˍʰʲʱʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˏˉˇˎ [ƛƪŜǊǘ ʰˉˈ ˍˇ ζˁʰʻˈ˂ˇˎη όмύ ˃ʷ˔ˊʽ ˍˇ ζˉʱˊʰ ˉˇ˂ˏη όрύΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ 
ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˎˉˈʻʶˋʹˌ ʶ˒ʰˊ˃ˈˋʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ²ŜƭŎƘΩǎ ǘ ǘŜǎǘ ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʵʶʾʴ˃ʰˍʰ ˂ˈʴ˖ 
ˍʹˌ ˃ʹ ˇ˃ʰ˂ʺˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌΦ ɶ ˇ˃ˇʽˇʴʷ˄ʶʽʰ ˍʹˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʶ˅ʶˍʱˋˍʹˁʶ ˃ʶ ˍˇ [ŜǾŜƴŜΩǎ ǘŜǎǘ ˁʰʽ ʹ 
ˁʰ˄ˇ˄ʽˁˈˍʹˍʰ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˃ʶ ˍˇ {ƘŀǇƛǊƻ ²ƛƭƪ ǘŜǎǘΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʹ ˇ˃ʱʵʰ ˍˇˎ 
˒ˏ˂ˇˎ όʰʴˈˊʽʰΣ ˁˇˊʾˍˋʽʰύ ʵʶ˄ ʰˋˁʶʾ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ʰˉˈ˂ʰˎˋʹ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏΦ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ ˒ˏ˂ˇ ˍˇˎˌΣ ʺˍʰ˄ ʻʶˍʽˁˇʾ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ 
ʰˉˈ˂ʰˎˋʹ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ 
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EXPLAINABLE MACHINE LEARNING FOR IDENTIFICATION OF RISK FACTORS IN HIGH FALL-RISK OLDER 
ADULTS IN THE COMMUNITY 
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Falls are the leading cause of injury-related deaths and hospitalizations among the elderly, highlighting 
the need for effective falls prevention strategies. These consequences can significantly impact the well-
being of the elderly and their families. The certain study aims to provide an explainable approach that 
could identify high-risk individuals and risk factors related to falls. Data were recorded from adults 55-
90 years of any gender in the province of East Macedonia and Thrace in Greece. This study considered 
multidisciplinary data gathered from interview-administered questionnaires and physical performance 
tests among the elderly. A total of 208 variables were considered, with the main indicator for assessing 
falling status being a combination of the John Hopkins Fall Risk Assessment tool score and the number 
of falls during an exercise program. Using binary classification, the study aimed to predict high-risk 
fallers and non-fallers. Specifically, the first class consists of 29 subjects who were classified as high-
risk fallers, while the second class consists of 41 subjects who were classified as non-fallers. The 
proposed approach combines a wrapper feature selection algorithm with three well-known machine 
learning (ML) models. Through this approach, a concise subset of only 8 risk factors was identified, 
achieving an accuracy rate of 95.24%. To further analyze the significance of these risk factors, the study 
used SHapley additive explanations (SHAP). Overall, the findings of this study have the potential to 
assist in the development of effective risk stratification strategies and the identification of risk profiles 
of each individual who falls, ultimately enabling appropriate interventions to be implemented. 
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ˍʹ˂ʶˈˊʰˋʹˌΣ ˊʰʵʽˇ˒˗˄ˇˎΣ ʶ˒ʹ˃ʶˊʾʵʰˌ ʺ ʵʽʰʵʽˁˍˏˇˎΦ ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ʹ ˁˇʽ˄˖˄ʽˇ˂ˇʴʽˁʺ ˉˊˇˋʷʴʴʽˋʹ 
ˍˇˎ ɱʱ˂˂ˇˎ ɼˇʽ˄˖˄ʽˇ˂ˈʴˇˎ .ƻǳǊŘƛŜǳ ʰ˄ʰ˒ʷˊʶʽ ˈˍʽ ʹ ˁˇʽ˄˖˄ʾʰ ʶʾ˄ʰʽ ʵʽʰ˔˖ˊʽˋ˃ʷ˄ʹ ˋʶ ˁˇʽ˄˖˄ʽˁʱ 
ˋˍˊ˗˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʱ˄ʽˋʹˌ ˁʰˍʰ˄ˇ˃ʺˌ ˍˇˎ ˁʶ˒ʰ˂ʰʾˇˎ ˁʰʽ ˈˍʽ 
ʵʽʷˉˇ˄ˍʰʽ ʰˉˈ ˍˊʶʾˌ ˁˏˊʽʶˌ ˋˎ˄ʽˋˍ˗ˋʶˌΥ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺΣ ˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ˁʰʽ ˍʹ˄ ˉˇ˂ʽˍʽˋ˃ʽˁʺ ˁʰˍʰ˄ˇ˃ʺΦ 
ʅˏ˃˒˖˄ʰ ˃ʶ ʰˎˍʺ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹΣ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ʰʻ˂ʹˍʽˁʷˌ ʶˁʵʹ˂˗ˋʶʽˌ ʶʾ˄ʰʽ ˋˎ˔˄ˈˍʶˊʹ ˃ʶˍʰ˅ˏ 
ˍ˖˄ ˁʰˍ˗ˍʶˊ˖˄ ˃ʶˋʰʾ˖˄ ˁʰʽ ʶˊʴʰˍʽˁ˗˄ ˋˍˊ˖˃ʱˍ˖˄Σ ʶ˄˗ ˍʰ ˁˎˊʾʰˊ˔ʰ ˋˍˊ˗˃ʰˍʰ ʰˉˇˋˍʰˋʽˇˉˇʽˇˏ˄ˍʰʽ 
ʰˉˈ ˍʹ ˃ʱʸʰΦ ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʰ ˉʰˊʰˉʱ˄˖Σ ʹ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʷ˔ʶʽ ˖ˌ ˋˁˇˉˈ ˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ 
ˁʰˍʰ˄ˈʹˋʹˌ ˍ˖˄ ˁʰʻˇˊʽˋˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˍʹˌ ʰʻ˂ʹˍʽˁʺˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌΦ ɲʽʶ˄ʶˊʴʺʻʹˁʶ ʷˊʶˎ˄ʰ ˃ʷˋ˖ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋʶ ммф ʱˍˇ˃ʰ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˃ʶ ˍˎ˔ʰʾʰ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰΦ ɳˁˍˈˌ ʰˉˈ ˍʰ ʶˁˍʶ˄ʺ 
ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉˇˎ ʸʹˍʺʻʹˁʰ˄Σ ʵʽʶˊʶˎ˄ʺʻʹˁʰ˄ ʶˉʾˋʹˌ ˍʰ ˁʾ˄ʹˍˊʰ ˃ʷˋ˖ ˍˇˎ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ {t995 ό{ƻŎƛŀƭƛȊŀǘƛƻƴΣ tŜǊŦƻǊƳŀƴŎŜΣ 9ȄŎƛǘŜƳŜƴǘΣ 9ǎǘŜŜƳ ϧ 5ƛǾŜǊǎƛƻƴύΣ ˉˇˎ ʵʽʶˊʶˎ˄ʱ 
ˍʰ ˁʾ˄ʹˍˊʰ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˇˎ ʰʻ˂ʹˍʽˁˇˏ ˉˊˇʿˈ˄ˍˇˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ 
ˁˇʽ˄˖˄ʽˁˇˉˇʾʹˋʹΣ ʶˁˍʾ˃ʹˋʹΣ ʷ˅ʰ˕ʹ ˁʰʽ ʵʽʰˋˁʷʵʰˋʹΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʷʵʶʽ˅ʰ˄ ˍʹ˄ ˉˊˇˍʾ˃ʹˋʹ ˍˇˎ 
ʵʶʾʴ˃ʰˍˇˌ ˋˍʹ˄ ʷ˃˃ʶˋʹ ʰʻ˂ʹˍʽˁʺ ˁʰˍʰ˄ʱ˂˖ˋʹΦ ʁ ˉʰˊʱʴˇ˄ˍʰˌ ˍʹˌ ζʷ˅ʰ˕ʹˌη ʰˉˇˍʶ˂ʶʾ ˍˇ ˁˏˊʽˇ 
ˁʾ˄ʹˍˊˇ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˁʰʽ ʶˉʹˊʶʱʸʶˍʰʽ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ʰˉˈ ˍʹ˄ ˇʽˁˇʴʶ˄ʶʽʰˁʺ ˍˇˎˌ 
ˁʰˍʱˋˍʰˋʹΦ ɮˁˇ˂ˇˎʻʶʾ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ˍʹˌ ζʵʽʰˋˁʷʵʰˋʹˌηΣ ˉˇˎ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ˄ ˇʽˁˇʴʶ˄ʶʽʰˁʺ 
ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ˍʹˌ ζˁˇʽ˄˖˄ʽˁˇˉˇʾʹˋʹˌηΣ ˉˇˎ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍˇ ˃ˇˊ˒˖ˍʽˁˈ ˍˇˎˌ 
ʶˉʾˉʶʵˇΦ ɶ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ˉˊˇˁʶʾ˃ʶ˄ʹˌ ʷˊʶˎ˄ʰˌ ʷʴˁʶʽˍʰʽ ˋˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˈˍʽ ʹ ʰʻ˂ʹˍʽˁʺ ˁʰˍʰ˄ʱ˂˖ˋʹΣ 
˖ˌ ˁˇʽ˄˖˄ʽˁˈˌ ʵʶʾˁˍʹˌΣ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ˋˍʰʻʶˊʺ ˁʰˍʰˋˁʶˎʺΦ 
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ʃʄʁʆɮʅɳɹʅ ɮɿɮʃʆʇʀɶʅ ɮʅʊɮɽʍɿ ɮɸɽɶʆɹɼʍɿ ɱɳɱʁɿʁʆʍɿ ɼɮɹ ɳɱʋɳɹʄɹɲɹʁ ɳɽɳɱʋʁʇ ɲɹɳʀɮɱʍɱɶʅ 
 

RISK MANAGEMENT OF SPORT EVENTS ς PROPOSALS TO DEVELOP SAFE SPORT EVENTS ς MANUAL 
& CHECKLIST  
 

ɾʰˊʰ˃ˉˈˍˇˌ ɼΦ 1 Σ ʇ˒ʰ˄ˍʾʵˇˎ ɱΦ 1Σ ɲˈˁʰˌ ɹΦ 2, ɰˊˈ˄ˍˇˎ ʁ. 3 
K. Marampotos 1, G. Yfantidou 1, I. Dokas 2, O. Vrontou 3 
 
1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΣ ɼˇ˃ˇˍʹ˄ʺΣ 
2ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ Σʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄Σ ʀʱ˄ʻʹ  
3ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʶ˂ˇˉˇ˄˄ʺˋˇˎΣ ʆ˃ʺ˃ʰ ʁˊʴʱ˄˖ˋʹˌ ˁʰʽ ɲʽʰ˔ʶʾˊʽˋʹˌ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ʅˉʱˊˍʹ  
1Democritus University of Thrace, Department of Physical Education & Sport Science, Komotini 
2Democritus University of Thrace, Department of School of Civil Engineering, Xanthi 
3University of Peloponnese, Department of Sports Organization and Management, Sparta 
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ɶ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ʰʻ˂ʹˍʽˁʱ ʴʶʴˇ˄ˈˍʰ ˈˉ˖ˌ ʴ˄˖ˊʾʸˇˎ˃ʶ ʷ˔ʶʽ ʰˎ˅ʹʻʶʾ ˁʰˍʰˁˈˊˎ˒ʰ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΦ 
ɮˎˍˈ ˋˎ˄ʶˉʱʴʶˍʰʽ ˈˍʽ ˃ʶʴʱ˂ʶˌ ˃ʱʸʶˌ ʰ˄ʻˊ˗ˉ˖˄ όʻʶʰˍʷˌΣ ˉˊˇˋ˖ˉʽˁˈΣ ʰʻ˂ʹˍʷˌύ  ˃ʶˍʰˁʽ˄ˇˏ˄ˍʰʽ ʰˉˈ 
ˁʰʽ ˉˊˇˌ ˍˇˎˌ ˔˗ˊˇˎˌ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˔˗ˊʰ ˇʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʰˎˍʷˌΦ ʅʶ ˋˎ˄ʰʻˊˇʾˋʶʽˌ ˍˈˋˇ ˃ʶʴʱ˂ˇˎ 
ˈʴˁˇˎ ʰˍˈ˃˖˄ ʰˎ˅ʱ˄ʶˍʰʽ ˁʰˍʰˁˈˊˎ˒ʰ ˁʰʽ ˍˇ ʶˉʾˉʶʵˇ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˃˒ʰ˄ʽˋˍˇˏ˄ 
ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵʽˇˊʴʰ˄˗ˋʶ˖˄ ʰˎˍ˗˄Φ  ʁʽ ˁʾ˄ʵˎ˄ˇʽ ʰˎˍˇʾ ˃ˉˇˊʶʾ ˄ʰ ʰ˒ˇˊˇˏ˄ ʻʷ˃ʰˍʰ 
ˇʽˁˇ˄ˇ˃ʽˁʱΣ ˇˊʴʰ˄˖ˍʽˁʱΣ ˎʴʶʽˇ˄ˇ˃ʽˁʱΣ ˄ˇ˃ʽˁʱΣ ˂ʶʽˍˇˎˊʴʽˁʱΣ ʰʻ˂ʹˍʽˁʱΣ ʵʹ˃ˇˋʽˈˍʹˍʰˌΣ ʰ˄ʻˊ˖ˉʾ˄˖˄ 
ˉˈˊ˖˄Σ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˁʰʽ ʰˉʶʽ˂ʷˌόˉʶˊʽˉˍ˗ˋʶʽˌ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌΣ ˋʶʽˋ˃ˇˏˌΣ ˒˖ˍʽʷˌΣ ˉ˂ʹ˃˃ˏˊʶˌΣ 
ˋʶ ʶˁˊʺ˅ʶʽˌΣ ʵˇ˃ʽˁʷˌ ˁʰˍʰˊˊʶˏˋʶʽˌΣ ˍˊˇ˃ˇˁˊʰˍʽˁʷˌ ʶ˄ʷˊʴʶʽʶˌ ˁˍ˂ΦύΦ ʁʽ ʶˎʻˏ˄ʶˌ ˉˇˎ ˒ʷˊˇˎ˄ ˇʽ 
ʵʽˇˊʴʰ˄˖ˍʷˌ ˍ˖˄ ʶˁʵʹ˂˗ˋʶ˖˄ ʰˎˍ˗˄ ʶʾ˄ʰʽ ˄ˇ˃ʽˁʷˌΣ ʹʻʽˁʷˌ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʷˌΦ ɱʽʰ ˄ʰ ˉʰˊʷ˔ʶˍʰʽ ʷ˄ʰ 
ʰˋ˒ʰ˂ʷˌ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˄ʰ ˂ʶʽˍˇˎˊʴʶʾ ˃ʶ ˍˊˈˉˇ ˉˇˎ ʵʽʰˋ˒ʰ˂ʾʸʶʽ ˈˍʽ ˇʽ ˇˊʴʰ˄ʽˋ˃ˇʾ ʺ ˍʰ ʱˍˇ˃ʰ 
ʶˉʽˍˎʴ˔ʱ˄ˇˎ˄ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎˌ ˃ʶ ˋ˖ˋˍˈ ˍˊˈˉˇΣ ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁʽ˄ʵˏ˄ˇˎ ʴʶʴˇ˄ˈˍ˖˄ ˉˊʷˉʶʽ ˄ʰ 
ʶ˄ˋ˖˃ʰˍ˗˄ʶˍʰʽ ˉ˂ʺˊ˖ˌ ˋʶ ˈ˂ʰ ˍʰ ˋ˔ʷʵʽʰ ʵʽˇˊʴʰ˄˗ˋʶ˖˄ ˁʰʽ ˋʶ ˈ˂ʹ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʵʽʰ˔ʶʾˊʽˋʹˌ ʰˎˍ˗˄Φ 
ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽ ˇ ʶ˄ˍˇˉʽˋ˃ˈˌ ˈ˂˖˄ ˍ˖˄ ʲʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 
ʰˋ˒ʰ˂˗˄ ʴʶʴˇ˄ˈˍ˖˄Σ ʴʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ˉˊˇˍʶʾ˄ˇˎ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ʶʴ˔ʶʽˊʾʵʽˇˎ ʶ˂ʷʴ˔ˇˎ ʵʽʶ˅ʰʴ˖ʴʺˌ 
ʰˋ˒ʰ˂˗˄ ʰʻ˂ʹˍʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ όƳŀƴǳŀƭύΦ ʆˇ ʶʴ˔ʶʽˊʾʵʽˇ ʰˎˍˈ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˈ˂ʰ ˍʰ ʲʺ˃ʰˍʰ ˍʰ ˇˉˇʾʰ 
ˉˊʷˉʶʽ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˄ʰ ʶ˂ʰ˔ʽˋˍˇˉˇʽʹʻˇˏ˄ ς ˃ ʶˍˊʽʰˋˍˇˏ˄ ˇʽ ˁʾ˄ʵˎ˄ˇʽ ˃ʽʰˌ ʵʽˇˊʴʱ˄˖ˋʹˌΦ 
ɾʷˋʰ ˋˍˇ ʶʴ˔ʶʽˊʾʵʽˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇʽ ˇʵʹʴʾʶˌ ʴʽʰ ˍʰ ˋ˔ʷʵʽʰ ʶ˂ʷʴ˔ˇˎ ˁʽ˄ʵˏ˄˖˄ όʰ˄ʰʴ˄˗ˊʽˋʹ 
ˁʽ˄ʵˏ˄˖˄Σ ʶˁˍʾ˃ʹˋʹ ˁʽ˄ʵˏ˄˖˄Σ ʷ˂ʶʴ˔ˇˌ ˁʽ˄ʵˏ˄˖˄ύΣ ˍʰ ˋ˔ʷʵʽʰ ʶˁˍʱˁˍ˖˄ ʰ˄ʰʴˁ˗˄ ϧ ʰˋ˒ʰ˂ˇˏˌ 
ʶˁˁʷ˄˖ˋʹˌΣ ˍʽˌ ˎˉʹˊʶˋʾʶˌ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌΣ ˍʹ˄ ˉʰˊˇ˔ʺ ˉˊ˗ˍ˖˄ ʲˇʹʻʶʽ˗˄Σ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˔ʰ˃ʷ˄ˇˎ ˉʰʽʵʽˇˏκʶˎʱ˂˖ˍˇˎ ʰˍˈ˃ˇˎΣ ˁʽ˄ʵˏ˄˖˄ ˍ˖˄ ˉˊˇˋ˖ˊʽ˄˗˄ ˁʰˍʰˋˁʶˎ˗˄Σ ʻʷ˃ʰˍʰ 
ʶ˄ʷˊʴʶʽʰˌΣ ˒ˏ˂ʰ˅ʹˌ- Security Σ ˋ˔ʷʵʽʰ ʵʽʰ˔ʶʾˊʽˋʹˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌΣ ˉʽʻʰ˄ʺ ˉˊˇʷ˂ʶˎˋʹ ˁʽ˄ʵˏ˄˖˄Σ ˍʽˌ 
ʻʰ˂ʱˋˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌΣ ˍʹ ˔ˊʺˋʹ 5ǊƻƴŜ Σ ʰ˄ʰ˒ˇˊʱ-ˁʰˍʰʴˊʰ˒ʺ ʰˍˎ˔ʹ˃ʱˍ˖˄Σ ˉʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ 
ʰʻ˂ʹˍʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄Σ ˍʹ˄ ʰˉˇˉˇʾʹˋʹ ʶˎʻˎ˄˗˄ ς h ˋ˒ʰ˂ʽˋˍʽˁʺ ˁʱ˂ˎ˕ʹΦ ɱʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʶ˒ʰˊ˃ˇʴʺ 
ˍʹˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ϧ ˍʹˌ ʶˁˍʾ˃ʹˋʹˌ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˋˍʰ ʰʻ˂ʹˍʽˁʱ ʴʶʴˇ˄ˈˍʰΣ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˁʰʽ ˂ʾˋˍʰ 
ʶ˂ʷʴ˔ˇˎ ʵʽʶ˅ʰʴ˖ʴʺˌ ʴʶʴˇ˄ˈˍ˖˄ ό/ƘŜŎƪƭƛǎǘύ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˍʹˌ ʵʽˇˊʴʱ˄˖ˋʹˌ  
όˈ˄ˇ˃ʰ ʴʶʴˇ˄ˈˍˇˌΣ ˉʶˊʽʴˊʰ˒ʺΣ ˍˇˉˇʻʶˋʾʰύ Σ ˋˍʺ˂ʶˌ ˃ʶ ˍˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ όʸʹˍʺ˃ʰˍʰ ʺ ˁʰʻʺˁˇ˄ˍʰύΣ 
ˋˍʺ˂ʹ ˃ʶ ˍˇ ʰ˄ ʷ˔ˇˎ˄ ʶ˂ʶʴ˔ʻʶʾ ˇʽ ˁʾ˄ʵˎ˄ˇʽ ʰˎˍˇʾ  ˁʰʽ ˋˍʺ˂ʹ ˃ʶ ˍʽˌ ʶ˄ʷˊʴʶʽʶˌ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ˄ʰ 
ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ˃ʶˍʱ ˍˇ˄ ʷ˂ʶʴ˔ˇ ʰˎˍˈΦ ɶ ˂ʾˋˍʰ ʶ˂ʷʴ˔ˇˎ ʰˎˍʺ ʶʾ˄ʰʽ ʷ˄ʰ ʶˊʴʰ˂ʶʾˇ ˋˍʰ ˔ʷˊʽʰ ˍ˖˄ 
ʵʽˇˊʴʰ˄˖ˍ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˃ʽʰˌ  ˁʰʽ ˇʽ ʶˉʽˍˎ˔ʹ˃ʷ˄ˇʽ ʵʽˇˊʴʰ˄˖ˍʷˌ ʵʽʰ˔ʶʽˊʾʸˇ˄ˍʰʽ ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ʰ˄ˍʾ ˄ʰ 
ˍˇ˄ ʰˉˇ˒ʶˏʴˇˎ˄Φ ɳˋˍʽʱʸˇˎ˄ ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʰˋ˒ʱ˂ʶʽʰˌ  ˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ ˋˍʹ 
ˋˎ˃˃ˈˊ˒˖ˋʹΦ ʆˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ ʶʴ˔ʶʽˊʽʵʾˇˎ ˁʰʽ ˍʹˌ ˂ʾˋˍʰˌ ʶ˂ʷʴ˔ˇˎ ʶʾ˄ʰʽ ˄ʰ ˃ˉˇˊʶʾ ˇ 
ˁʱʻʶ ʵʽˇˊʴʰ˄˖ˍʺˌ ˄ʰ ʶ˂ʰ˔ʽˋˍˇˉˇʽʶʾ ˍˇ ˉʽʻʰ˄ˈ ˁˈˋˍˇˌ ˁʰʽ ˍʽˌ ˎˉˇ˔ˊʶ˗ˋʶʽˌ ˍˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ 
ʶˁʵʹ˂˗ˋʶ˖˄Σ ˇʵʹʴ˗˄ˍʰˌ ˋʶ ʷ˄ʰ ʰˋ˒ʰ˂ʷˋˍʶˊˇΣ ˉʽˇ ʶˎ˔ʱˊʽˋˍˇ ʴʶʴˇ˄ˈˌΦ 
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ʶ˂ʷʴ˔ˇˎ ʰˋ˒ʰ˂˗˄ ʴʶʴˇ˄ˈˍ˖˄ 
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ʋˇ˄ʵˊˇ˃ʰˍʾʵˇˎ ɿΦ 1Σʇ˒ʰ˄ˍʾʵˇˎ ɱΦ 1Σ ɼˇˎˊˍʷˋʹˌ ɸΦ 2, ʆˋʾˍˋˁʰˊʹ ɳ. 1 

N. Chondromatidou 1, G. Yfantidou. 1, T. Kourtessis 2, E. Tsitskari 1 

 
 1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
 2ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍʹˌ ɳ˂˂ʱʵˇˌΣ ʆ˃ʺ˃ʰ ɮʴ˖ʴʺˌ ˁʰʽ ʊˊˇ˄ˍʾʵʰˌ ˋˍʹ˄ ʃˊ˗ʽ˃ʹ ʃʰʽʵʽˁʺ ɶ˂ʽˁʾʰΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹ  
 1Democritus University of Thrace, D.P.E.S.S., Komotini 
 2International University of Greece, Department of EarlyChildhood Care & Education, Thessaloniki 
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ɶ ɲʹ˃ˇˍʽˁʺ ɼˇʽ˄˖˒ʶ˂ʺˌ ɳˉʽ˔ʶʾˊʹˋʹ ʃˇ˂ʽˍʽˋ˃ˇˏ-ʃʰʽʵʶʾʰˌ-ɮʻ˂ʹˍʽˋ˃ˇˏ ɼˇ˃ˇˍʹ˄ʺˌ όɲΦɼΦɳΦʃΦʃΦɮΦɼΦύ 
ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ˒ˇˊʷʰ ˎ˂ˇˉˇʾʹˋʹˌ ʰʻ˂ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ʶˁʵʹ˂˗ˋʶ˖˄ ˍˇˎ ɲʺ˃ˇˎΣ ʹ ˇˉˇʾʰ 
ˋˎˋˍʱʻʹˁʶ ˃ʶ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ɿΦ оурнκнлмл ζɿʷʰ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍʹˌ ɮˎˍˇʵʽˇʾˁʹˋʹˌ ˁʰʽ ˍʹˌ 
ɮˉˇˁʶ˄ˍˊ˖˃ʷ˄ʹˌ ɲʽˇʾˁʹˋʹˌ ς ʃˊˈʴˊʰ˃˃ʰ ɼʰ˂˂ʽˁˊʱˍʹˌηΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ 
ʵʽʶˊʶˎ˄ʺˋʶʽ ˍˇ ˉ˂ʰʾˋʽˇ ˋˎʴˁˊˈˍʹˋʹˌΣ ˂ʶʽˍˇˎˊʴʾʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍʹˌ ɳˉʽ˔ʶʾˊʹˋʹˌ ˖ˌ 
˒ˇˊʷʰ ʶ˄ʾˋ˔ˎˋʹˌ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˋˍˇ˄ ɲʺ˃ˇ ɼˇ˃ˇˍʹ˄ʺˌΦ ɳʽʵʽˁˈˍʶˊʰΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 
ʰ˄ʰˋˁˇˉʽˁʺˌ ˃ʶ˂ʷˍʹˌ ʵʽʶˊʶˎ˄˗˄ˍʰʽ ˁʰʽ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˍʰ ʰʻ˂ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ˇʽ ʶˁʵʹ˂˗ˋʶʽˌ 
ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˁʰˍʱ ˍʹ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ нлмм-нлнмΦ ɳʾ˄ʰʽ ʹ ˉʶˊʾˇʵˇˌ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ʹ 
ɳˉʽ˔ʶʾˊʹˋʹ ʶ˒ʰˊ˃ˈʸʶʽΣ ˍʰ ˋ˔ʶʵʽʰˋ˃ʷ˄ʰ ʰˉˈ ˍʹ ɱʶ˄ʽˁʺ ɱˊʰ˃˃ʰˍʶʾʰ ɮʻ˂ʹˍʽˋ˃ˇˏΣ ʃˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ 
ɳˁʵʹ˂˗ˋʶʽˌ ɯʻ˂ʹˋʹˌ ʴʽʰ ʂ˂ˇˎˌ όʃΦɮΦʴΦʁΦ ˁʰʽ ɳΦɮΦʴΦʁΦύΣ ˗ˋˍʶ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˉˊˇ˄ˇ˃ʽʰˁˈ ˔˗ˊˇ 
ʶ˂ʶˏʻʶˊʹˌ ˉˊˈˋʲʰˋʹˌ ˋˍʹ˄ ʱˋˁʹˋʹΣ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ʷ˄ʰ˄ ʵˎ˄ʰˍˈ ʰʻ˂ʹˍʽˁˈ ˉˎ˂˗˄ʰ ˉˇˎ 
ˋˎ˄ʵˎʱʸʶˍʰʽ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗˄ʶʽ ʰˎˍˇˏˌ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˒ˎˋʽˁʺˌ ʰʴ˖ʴʺˌ ˁʰʽ ˍˇˎ ʰʴ˖˄ʽˋˍʽˁˇˏ 
ʰʻ˂ʹˍʽˋ˃ˇˏΣ ˃ʶ ˍʶ˂ʽˁˈ ˋˍˈ˔ˇ ˍʹ ɲʽʰ ɰʾˇˎ ɯʻ˂ʹˋʹ ˍ˖˄ ˉˇ˂ʽˍ˗˄Φ ɳˉʽ˂ʷ˔ʻʹˁʶ ʹ ʵʶˎˍʶˊˇʴʶ˄ʺˌ ʷˊʶˎ˄ʰ 
ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˍʰ ʰˊ˔ʶʾʰ ˍˇˎ ˒ˇˊʷʰΣ ˍˇ ʵʽʰʵʾˁˍˎˇ ˁʰʽ ˍˇˎˌ ʶˉʾˋʹ˃ˇˎˌ 
ʽˋˍˈˍˇˉˇˎˌ ˒ˇˊʷ˖˄ ˋ˔ʶˍʽˁˇˏˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ʻʷ˃ʰ ˍʹˌ 
˃ʶ˂ʷˍʹˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʰˉˈ ˍˇ˄ ˒ ˇˊʷʰ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ˋˍˇʽ˔ʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶΥ ʰύ ˍʹ ʴʶ˄ʽˁˈˍʶˊʹ ˂ʶʽˍˇˎˊʴʾʰ 
ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʰʸʽˁˇˏ ʰʻ˂ʹˍʽˋ˃ˇˏ όʃΦɮΦʴΦʁΦύΣ ʲύ ˍʰ ʶʾʵʹ ˁʰʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ʴύ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ʰˋˁˇˏ˃ʶ˄˖˄ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋΩ ʰˎˍʱΣ ʵύ ˍˇ˄ ʰˊʽʻ˃ˈ ˍˇˎ 
ʰˉʰˋ˔ˇ˂ˇˏ˃ʶ˄ˇˎ ˉˊˇˋ˖ˉʽˁˇˏ όɼΦʊΦɮΦύΣ ʶύ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ʰʻ˂ʹˍʽˁ˗˄ ˁʷ˄ˍˊ˖˄ ˁʰʽ ʴˎ˃˄ʰˋˍʹˊʾ˖˄ 
ˁʰʽ ˋˍύ ˍʹ ʵʽˇˊʴʱ˄˖ˋʹ ʶˁʵʹ˂˗ˋʶ˖˄ ˖ˌ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎˌΦ ɶ ʵʽʶˊʶˏ˄ʹˋʹ ʰˎˍʺ ˁʰˍʷʵʶʽ˅ʶ 
ˍʹ ˋˎ˄ʶ˔ʺ ˉˊˇˋˉʱʻʶʽʰ ˍʹˌ ɲΦɼΦɳΦʃΦʃΦɮΦ ɼˇ˃ˇˍʹ˄ʺˌ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ʰʻ˂ʹˍʽˋ˃ˇˏ ˋˍʰ ˈˊʽʰ ˍˇˎ 
ɲʺ˃ˇˎ ɼˇ˃ˇˍʹ˄ʺˌ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ʹ ˇˉˇʾʰ ʶˁˉ˂ʹˊ˗˄ˇ˄ˍʰˌ ˍˇ˄ ʰˉ˗ˍʶˊˇ ˋˍˈ˔ˇ ˉˇˎ ʶʾ˄ʰʽ ʹ 
˃ʱʻʹˋʹ ʴʽʰ ʵʽʰ ʲʾˇˎ ʱˋˁʹˋʹΣ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶ˄ʽˋ˔ˎʻʶʾ ˃ʷˋ˖Υ ʰύ ˍʹˌ ʵʹ˃ʽˇˎˊʴʾʰˌ ˄ʷ˖˄ ʶʽʵʽˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ʻʰ ˉʰˊʷ˔ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˎ˃˃ʶˍˇ˔ʺˌ ˁʰʽ ˋʶ ʱ˂˂ʶˌ ˃ʶˊʾʵʶˌ ˍ˖˄ 
ʵʹ˃ˇˍ˗˄κˉˇ˂ʽˍ˗˄Σ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍ˖˄ ˃ˇ˄ˇʴˇ˄ʶʿˁ˗˄ ˇʽˁˇʴʶ˄ʶʽ˗˄Υ ζɯˋˁʹˋʹ ʴˇ˄ʷʰ-ˉʰʽʵʽˇˏηΣ 
ʲύ ˋˍˇ˔ʶˎ˃ʷ˄˖˄ ˋ˔ʶʵʾ˖˄ ˁʰʽ ʵˊʱˋʶ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˉʰˊʰˁʾ˄ʹˋʹΣ ʴύ ʲʶ˂ˍʽ˗ˋʶ˖˄ ˋˍʹ˄ 
ˉˇʽˈˍʹˍʰ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ʶ˃ˉ˂ˇˎˍʾʸˇ˄ˍʰˌ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˈ ˍˇˎˌ ˁʰʽ ˍˇ˄ ʶ˅ˇˉ˂ʽˋ˃ˈΣ ʰ˂˂ʱ ˁʰʽ 
ˋˍʶ˂ʶ˔˗˄ˇ˄ˍʱˌ ˍʰ ˃ʶ ʶˉʽˉ˂ʷˇ˄ ˉˊˇˋ˖ˉʽˁˈ ˁʰʽ ʵύ ˍʹˌ ʶ˄ʾˋ˔ˎˋʹˌ ˍʹˌ ʶˏˊˎʻ˃ʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ 
ʵʹ˃ˇˍʽˁ˗˄ ʰʻ˂ʹˍʽˁ˗˄ ˁʷ˄ˍˊ˖˄Φ 
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ɶ ɮ˅ʽˇˏˉˇ˂ʹ ˍˇˎ ɲʺ˃ˇˎ ʃʰʽˇ˄ʾʰˌ ˍʹˌ ʃΦɳΦ ɼʽ˂ˁʾˌΣ ʵʽʰʻʷˍʶʽ ʰ˄ʶ˅ʶˊʶˏ˄ʹˍˇˎˌ ˉˈˊˇˎˌ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺ 
˃ʰˁˊʰʾ˖˄ʹ ʽˋˍˇˊʾʰΣ ˋˎˋˍʰˍʽˁʱ ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˍʹ˄ ˍˇˎˊʽˋˍʽˁʺ ˉˊˇ˗ʻʹˋʺ ˍʹˌΦ ʁ ˎ˂ʽˁˈˌ ˁʰʽ ʱː˂ˇˌ 
ˉ˂ˇˏˍˇˌ ˍʹˌ ʵʶ˄ ʷ˔ʶʽ ʰˁˈ˃ʹ ˁʰˍʰʴˊʰ˒ʶʾ ˁʰʽ ʵʶ˄ ʷ˔ʶʽ ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʴʽʰ ˍˇ ʰ˄ ˃ˉˇˊʶʾ ˄Ω ʰˉˇˍʶ˂ʷˋʶʽ ˍˇ 
ʶ˒ʰ˂ˍʺˊʽˇ ʴʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʺ ˍʹˌ ˋʶ ˄ʷˇ ˍˇˎˊʽˋˍʽˁˈ ˉˊˇˇˊʽˋ˃ˈΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ 
˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽΣ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˁʰʽ ˄ʰ ʰ˄ʰʵʶʾ˅ʶʽ ˍˇˎˌ ˉˈˊˇˎˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌΣ ˃ʶ ʰˉ˗ˍʶˊˇ ˋˍˈ˔ˇ ˄ʰ 
ʶ˅ʱʴʶʽ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʹ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ˃ˇˊ˒˗˄ ˍˇˎˊʽˋ˃ˇˏΦ ɲʽʶ˅ʺ˔ʻʹ 
ˉˇʽˇˍʽˁʺ ʷˊʶˎ˄ʰ ˃ʶ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʶˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˁʰʽ ˍˇ ʵʶʾʴ˃ʰ ʺˍʰ˄ ˋˍˇ˔ʶˎ˃ʷ˄ˇΣ ˋ˔ʶˍʽˁʱ ˃ʽˁˊˈΣ 
ʰˉˇˍʶ˂ˇˏ˃ʶ˄ˇ ʰˉˈ ʵʷˁʰ ˎˉˇˁʶʾ˃ʶ˄ʰ όˍˇˉʽˁˇʾ - ̔ ʵʽ˖ˍʽˁˇʾ ˁʰʽ ˁˊʰˍʽˁˇʾ ʵˊ˗˄ˍʶˌ ˍˇˎ ˍˇˎˊʽˋ˃ˇˏΣ ˒ˇˊʶʾˌΣ 
ʶˉʽ˔ʶʽˊʹ˃ʰˍʾʶˌ ˁʰʽ ˉʶˊʽˉʰˍʹˍʷˌύΣ ˈ˂ˇʽ ˁʱˍˇʽˁˇʽ ˍʹˌ ɲΦɳΦ ɮ˅ʽˇˏˉˇ˂ʹˌΦ ɳˉʽ˂ʷ˔ʻʹˁʰ˄ ˖ˌ ˉˊˈˋ˖ˉʰ ς 
ˁ˂ʶʽʵʽʱ ˍʹˌ ˍˇˉʽˁʺˌ ˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ˍˇˎ ˊˈ˂ˇˎ ˍˇˎˌ ʴʽʰ ˍʹ˄ ˍˇˎˊʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʺ ˍʹˌΦ ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
ʺˍʰ˄ ˔˖ˊʽˋ˃ʷ˄ʶˌ ˋʶ ˍʷˋˋʶˊʽˌ ʻʶ˃ʰˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ ˍˇˎˊʽˋˍʽˁʺ ˉˊˇˋ˒ˇˊʱΣ ˍʰ 
ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ς ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ ˍˇˎ ˍˈˉˇˎΣ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ʰ˄ʱˉˍˎ˅ʹˌ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ˃ˇˊ˒˗˄ 
ˍˇˎˊʽˋ˃ˇˏ ˁʰʽ ˍʷ˂ˇˌΣ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˈ˃ˇˊʶˌ ˉʶˊʽˇ˔ʷˌΣ ˃ʶ ˋˏ˄ˇ˂ˇ ʵʷˁʰ ˃ʶˍʰʲ˂ʹˍ˗˄Φ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰ˄ ˁʰʽ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˎˉʱˊ˔ʶʽ ˉ˂ˇˏˋʽˇ ˒ˎˋʽˁˈΣ ˉˇ˂ʽˍʽˋˍʽˁˈ ς ʽˋ̱̌ ˊʽˁˈ ˎ˂ʽˁˈ 
ˋˍʹ˄ ˉʶˊʽˇ˔ʺΣ ˈˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰ˄ʰˉˍˏ˅ʶʽ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰ ʶ˄ʰ˂˂ʰˁˍʽˁˇˏ ˍˇˎˊʽˋ˃ˇˏΣ ˉʰˊʰ˃ʷ˄ʶʽ 
ˈ˃˖ˌ ʷ˖ˌ ˁʰʽ ˋʺ˃ʶˊʰ ʰ˄ʶˁ˃ʶˍʱ˂˂ʶˎˍˇΣ ʶ˅ ʰʽˍʾʰˌ ˍʹˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌΣ ˁˎˊʾ˖ˌΣ ˁˊʾˋʹˌ ˁʰʽ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ 
ˁˇ˄ʵˎ˂ʾ˖˄Φ ɶ ˁˇ˄ˍʽ˄ʺ ʰˉˈˋˍʰˋʹ ˍʹˌ ɮ˅ʽˇˏˉˇ˂ʹˌ ʰˉˈ ˍˇ ʽˋˍˇˊʽˁˈ ˔˖ˊʽˈ ʅˁˊʰΣ ˉˇˎ ˍʶ˂ʶˎˍʰʾʰ 
ʰ˄ʰˉˍˏˋˋʶˍʰʽ ʵˎ˄ʰ˃ʽˁʱΣ ˃ˉˇˊʶʾ ˄ʰ ˍʹ˄ ʰ˄ʰʵʶʾ˅ʶʽ ˋʶ ˄ʷˇ ˍˇˎˊʽˋˍʽˁˈ ˉˊˇˇˊʽˋ˃ˈΦ ɼʰˍˈˉʽ˄ ˍ˖˄ 
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʵʽʶ˄ʶˊʴʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ {²h¢Σ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˍʰ ʰʵˏ˄ʰ˃ʰ ˁʰʽ ˍʰ 
ʵˎ˄ʰˍʱ ˋʹ˃ʶʾʰΣ ˇʽ ʶˎˁʰʽˊʾʶˌ ˁʰʽ ˇʽ ʰˉʶʽ˂ʷˌ ˉˇˎ ʵʷ˔ʶˍʰʽ ˇ ˍˈˉˇˌΦ ʅˎ˃ˉʶˊʰʾ˄ʶˍʰʽΣ ˈˍʽ ʹ ˉʶˊʽˇ˔ʺ 
ʶˉʽʲʱ˂˂ʶˍʰʽ ˄Ω ʰ˄ʰˉˍˏ˅ʶʽ ˋˍˊʰˍʹʴʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈΣ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʶˌ ˎˉˇʵˇ˃ʷˌΣ ˄ʰ ˉˊˇʲ˂ʹʻʶʾ 
ʵʽʰʵʽˁˍˎʰˁʱΣ ˄ʰ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽ ʶˉʶ˄ʵˏˋʶʽˌ ʴʽʰ ˄ʷʶˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˁʰʽ ˄ʰ ˎˉʱˊ˅ˇˎ˄ ˋˎ˄ʷˊʴʶʽʶˌ ˃ʶˍʰ˅ˏ 
ˍ˖˄ ʶ˃ˉ˂ʶˁˈ˃ʶ˄˖˄ ˒ˇˊʷ˖˄ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ˃ˇˊ˒˗˄ ˍˇˎˊʽˋ˃ˇˏ ˃ʶ ʲʽ˗ˋʽ˃ˇ 
ˍˊˈˉˇΦ ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˍʹ˄ ʰˊ˔ʺ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ ʴʽʰ ˄ʷˇˎˌκʶˌ 
ʶˊʶˎ˄ʹˍʷˌκˍˊʽʶˌ ˁʰʽ ˔ˊʺˋʽ˃ˇ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍˇˉʽˁˇˏˌ ˒ˇˊʶʾˌ ˁʰʽ ʶˉʶ˄ʵˎˍʷˌΦ  
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ɶ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʲʽˇ˃ʹ˔ʰ˄ʾʰˌ ˍ˖˄ ʰʻ˂ʹˍʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˋˍʹ˄ ˉʱˊˇʵˇ ˍ˖˄ ˔ˊˈ˄˖˄ ʷ˔ʶʽ ˖ˌ ˋˎ˄ʷˉʶʽʰ 
ˁʰʽ ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇ˂ˎʶˉʾˉʶʵʹ ʶˉʾʵˊʰˋʹ ˍˇˎˌΦ ʍˋˍˈˋˇΣ 
ˇʽ ʵʽˇˊʴʰ˄˗ˋʶʽˌ ɮʴ˖˄ʽˋˍʽˁˇˏ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ όƻǊƛŜƴǘŜŜǊƛƴƎύ ʵʶ˄ ʷ˔ˇˎ˄ ˁʶ˄ˍˊʾˋʶʽ ʰˁˈ˃ʹ ˍˇ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ʶˊʶˎ˄ʹˍ˗˄Σ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ˃ʹ ʵʽʱʵˇˋʹˌ ˍˇˎ ʰʻ˂ʺ˃ʰˍˇˌ ς ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˋʶ 
ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇ ʴʶ˄ʽˁˈ 
ʶˊʴʰ˂ʶʾˇ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ς ʰˉˇˍʾ˃ʹˋʹˌ ˃ʽˁˊ˗˄ ˁʰʽ ˃ʶˋʰʾ˖˄ ʰʻ˂ʹˍʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˃ʶ ʲʱˋʹ ˍʹ ˄ʶˈˍʶˊʹ 
ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʹ ˉʰˊʰˉʱ˄˖ ˃ʷʻˇʵˇˌ ˗ˋˍʶ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ 
ʵʽˇˊʴʱ˄˖ˋʹ ʰʻ˂ʹˍʽˁʺˌ ˋˎ˄ʱ˄ˍʹˋʹˌ ɮʴ˖˄ʽˋˍʽˁˇˏ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ όƻǊƛŜƴǘŜŜǊƛƴƎύ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˄ʰ 
ʰ˄ʰˁʰ˂ˏ˕ʶʽ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎ ˃ʶ ʲʱˋʹ ˍʹ˄ ˇ˂ʽˋˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ʹ ˇˉˇʾʰ ˋˎ˄ˍʾʻʶˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˍʽˌ 
ˇʽˁˇ˄ˇ˃ʽˁʷˌΣ ˁˇʽ˄˖˄ʽˁʷˌ ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΦ ɱʽʰ ˍʹ˄ ˂ʶˉˍˇ˃ʶˊʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ 
ʴʶʴˇ˄ˈˍˇˌ ˎʽˇʻʶˍʺʻʹˁʶ ʹ ˉˇˋˇˍʽˁʺ ˃ʷʻˇʵˇˌ ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʰˉˈ ʱˍˇ˃ʰ ς ʰʻ˂ʹˍʷˌ 
όƴҐплύ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʽˌ ʵʽˇˊʴʰ˄˗ˋʶʽˌ ah/ ŎŀƳǇ ϧ ah/ ˍˇ˄ ɾʱˊˍʽˇ ˍˇˎ нлнн ˋˍʹ˄ ɮˉˇˎ˂ʾʰ 
ˍʹˌ ɹˍʰ˂ʾʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ʴʽʰ ˍʹ˄ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʶˉʽˉˍ˗ˋʶ˖˄ ˎʽˇʻʶˍʺʻʹˁʶ ʹ ˉˇʽˇˍʽˁʺ ʷˊʶˎ˄ʰ ˁʰʽ ʹ 
ʻʶ˃ʰˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ʰ˄ʰˁʰ˂ˏ˒ʻʹˁʰ˄ ˇʽ ˍˇ˃ʶʾˌ ˉˇˎ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ 
ʰˎˍˈ ˍˇ ʰʻ˂ʹˍʽˁˈ ʴʶʴˇ˄ˈˌΣ ʰ˂˂ʱ ʰˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍ˖˄ ʵʽˇˊʴʰ˄˖ˍ˗˄ όƴҐрύΦ ɶ ˋˏ˄ʻʶˋʹ ˍ˖˄ ʵˏˇ 
˃ʶ˂ʶˍ˗˄Σ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʰ˄ʰ˂ˏʻʹˁʰ˄ ʰˉˈ ʰ˄ˇʽˁˍʷˌ ˉʹʴʷˌΣ ʰ˄ʷʵʶʽ˅ʶ ˍʹ˄ ʻʶˍʽˁʺ 
ʶˉʾˉˍ˖ˋʹ ˍʹˌ ʵʽˇˊʴʱ˄˖ˋʹˌ ˍˇˎ ɮʴ˖˄ʽˋˍʽˁˇˏ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ˋʶ ˇʽˁˇ˄ˇ˃ʽˁˈ ˁʰʽ ˁˇʽ˄˖˄ʽˁˈ 
ʶˉʾˉʶʵˇΣ ˃ʶ ˃ʹʵʰ˃ʽ˄ʺ ʶˉʽʲʱˊˎ˄ˋʹ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ ɮ˄ ˁʰʽ ˍˇ ˃ʷʴʶʻˇˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʺˍʰ˄ ʽˋ˔˄ˈΣ 
ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˉʽʲʶʲʰʾ˖ˋʰ˄ ˍʹ˄ ˍʱˋʹ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˍʹ˄ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ 
ʻʶˍʽˁˈ ʰˉˇˍˏˉ˖˃ʰ ˍ˖˄ ʰʴ˗˄˖˄ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏΦ ɱʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈΣ ˍʷˍˇʽˇˎ ʶʾʵˇˎˌ ʰʻ˂ʹˍʽˁʱ 
ʴʶʴˇ˄ˈˍʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˖ˌ ˃ˇ˔˂ˈˌ ʰ˄ʱˉˍˎ˅ʹˌ ˋʶ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʵʶ˄ ʵʽʰʻʷˍˇˎ˄ 
ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʶˎˁʰʽˊʾʶˌ ʺ ˁʰˍʱ˂˂ʹ˂ʶˌ ˎˉˇʵˇ˃ʷˌ ʴʽʰ ʱ˂˂ˇˎ ˍˏˉˇˎ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ɹʵʽʰʾˍʶˊʰ ʵʶ ˋˍʹ˄ 
ɳ˂˂ʱʵʰ ˉˇˎ ʵʽʰʻʷˍʶʽ ʷ˄ʰ˄ ˍʶˊʱˋˍʽˇ ˒ˎˋʽˁˈ ˉ˂ˇˏˍˇΣ ˇ ˇˉˇʾˇˌ ˋˎ˄ʽˋˍʱ ʽʵʰ˄ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʴʽʰ ˍʷˍˇʽˇˎ 
ʶʾʵˇˎˌ ʵʽˇˊʴʰ˄˗ˋʶʽˌΦ 
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ʃ̌ ˋˇˍʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ʃ̌ ʽˇˍʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ʁ̔ ˁˇ˄ˇ˃ʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΣ ɼ̌ ʽ˄˖˄ʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ, 
ʃʁ ˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΣ ɾʽˁˊʱ ʰʻ˂ʹˍʽˁʱ ʴʶʴˇ˄ˈˍʰ 
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ʅˍˈ˔ˇˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˎˍʺˌ ʺˍʰ˄ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍˇˎ ζʻʰ˂ʱˋˋʽˇˎ ˍˇˎˊʽˋ˃ˇˏηΣ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʹ 
ʰ˄ʰʸʺˍʹˋʹ ˍ˖˄ ʶ˄˄ˇʽ˗˄ ˍˇˎ ʻʰ˂ʱˋˋʽˇˎ ˍˇˎˊʽˋ˃ˇˏ ˁʰʽ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʰ˄ʰ˕ˎ˔ʺˌ ˈˉ˖ˌ ˍˇ 
ʻʰ˂ʱˋʽˇ ˁʰʴʽʱˁΦ ɶ ˃ʷʻˇʵˇˌ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʺˍʰ˄ ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹΣ ˋˎ˂˂ʷʴˇ˄ˍʰˌ 
ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰˉˈ ˉˊˇʴʶ˄ʷˋˍʶˊʶˌ ʷˊʶˎ˄ʶˌ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʹʴʷˌ ˍˇˎ ˍˏˉˇˎΣ ˈˉ˖ˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌΣ ʵʹ˃ˇˋʽʶˏ˃ʰˍʰΣ ˃ʰˊˍˎˊʾʶˌ ˁΦʱΦΦ ɼʱ˄ˇ˄ˍʰˌ ˃ʽʰ ʰ˄ʰʸʺˍʹˋʹ ˃ʶ ˍʽˌ ˂ʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ 
όʻʰ˂ʱˋˋʽˇˌ ˍˇˎˊʽˋ˃ˈˌΣ ˉʰˊʱˁˍʽˇˌ ˍˇˎˊʽˋ˃ˈˌΣ ʶ˄ʰ˂˂ʰˁˍʽˁˈˌ ˍˇˎˊʽˋ˃ˈˌΣ ʻʰ˂ʱˋˋʽˇ ˁʰʴʽʱˁύΣ 
ʰ˄ʰ˂ˏʻʹˁʰ˄ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˍʶ˂ʶˎˍʰʾʰˌ ˉʶ˄ˍʰʶˍʾʰˌ ˉʱ˄˖ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʷˊʶˎ˄ʰˌΦ ʅˍʹ˄ 
ɳ˂˂ʱʵʰ ˇ ˍˇˎˊʽˋ˃ˈˌ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʲʰˋʽˁˈ ˉˎ˂˗˄ʰ ˍʹˌ ˇʽˁˇ˄ˇ˃ʾʰˌ ˍʹˌ ˔˗ˊʰˌΣ ˁˎˊʾ˖ˌ ˂ˈʴ˖ ˍˇˎ 
˒ˎˋʽˁˇˏ ˉ˂ˇˏˍˇˎ ˉˇˎ ʵʽʰʻʷˍʶʽΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍˇ ˃ʺˁˇˌ ˍʹˌ ʰˁˍˇʴˊʰ˃˃ʺˌ ˍʹˌ ˁʰʽ ˇ ˃ʶʴʱ˂ˇˌ 
ʰˊʽʻ˃ˈˌ ˍ˖˄ ˄ʹˋʽ˗˄Φ ʃʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ˍˇ˄ʰ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʹ ʶˉʽʻˎ˃ʾʰ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍ˖˄ ʵʽʰˁˇˉ˗˄ ˍˇˎˌΣ ˄ʰ ˋˎ˄ʵˎʱʸˇˎ˄ ˍˇ˄ ˍˇˎˊʽˋ˃ˈ ˃ʶ ʵʽʱ˒ˇˊʶˌ ʰʻ˂ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 
ɼˏˊʽˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍ˖˄ ˒ʾ˂˖˄ ˍˇˎ ʶ˄ʰ˂˂ʰˁˍʽˁˇˏ ˍˇˎˊʽˋ˃ˇˏ ʶʾ˄ʰʽ ʹ ˇʽˁˇ˂ˇʴʽˁʺ ʶˎˋˎ˄ʶʽʵʹˋʾʰ ˁʰʽ 
ˇʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ʷ˔ˇˎ˄ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍˇˎ ˒ˎˋʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ 
ˁʰʽ ˍˇˎ ˉˇ˂ʽˍʽˋ˃ˇˏ ˍʹˌ ʶˁʱˋˍˇˍʶ ˉʶˊʽˇ˔ʺˌΦ ʅˍʽˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ˃ˇˊ˒ʷˌ ˍˇˎ ˍˇˎˊʽˋ˃ˇˏ ʰ˄ʺˁʶʽ ˁʰʽ ˇ 
ʻʰ˂ʱˋˋʽˇˌ ˍˇˎˊʽˋ˃ˈˌΣ ˇ ˇˉˇʾˇˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʽˌ ʵʽʰˁˇˉʷˌ ˁˇ˄ˍʱ ˋˍʹ ʻʱ˂ʰˋˋʰΣ ʶ˃ˉʶˊʽʷ˔ˇ˄ˍʰˌ ˁʰʽ ˍʽˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˇʽ ˇˉˇʾʶˌ ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʷˊˇˌ ˋʶ ʰˎˍʺΦ ʁ ʻʰ˂ʱˋˋʽˇˌ ˍˇˎˊʽˋ˃ˈˌ ʵʽʰˁˊʾ˄ʶˍʰʽ ˋʶ 
ˉʰˊʱˁˍʽˇ όˁˇ˂ˏ˃ʲʹˋʹΣ ʻʰ˂ʱˋˋʽˇ ˋˁʽΣ ʻʰ˂ʱˋˋʽˇ ˁʰʴʽʰˁΣ ǿƛƴŘǎȅǊŦΣ ˁΦʱΦύΣ ˋʶ ˎˉˇʲˊˏ˔ʽˇ όˁʰˍʰʵˏˋʶʽˌΣ 
ˁΦʱΦύΣ ˋʶ ʻʰ˂ʱˋˋʽˇ ˍˇˎˊʽˋ˃ˈ ˒ˏˋʹˌ όˉʰˊʰˍʺˊʹˋʹ ʻʰ˂ʱˋˋʽ˖˄ ʻʹ˂ʰˋˍʽˁ˗˄ ˁʰʽ ʱʴˊʽʰˌ ʸ˖ʺˌΣ ʶ˄ˎʵˊʶʾʰΣ 
ˁΦʱΦύΣ ˋʶ ʻʰ˂ʱˋˋʽˇ ʰ˂ʽʶˎˍʽˁˈ ˍˇˎˊʽˋ˃ˈ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˂ʽʶʾʰˌΣ ˋʶ 
ʻʰ˂ʱˋˋʽˇ ˉˇ˂ʽˍʽˋˍʽˁˈ ˍˇˎˊʽˋ˃ˈ ό˄ʰˎˍʽˁʱ ˃ˇˎˋʶʾʰΣ ˉ˂ˇʾʰ-˃ˇˎˋʶʾʰΣ ˁΦʱΦύΣ ˋʶ ʻʰ˂ʱˋˋʽˇ ʰʻ˂ʹˍʽˁˈ 
ˍˇˎˊʽˋ˃ˈΣ ˁʰʽ ˋʶ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ʶˌ ˃ˇˊ˒ʷˌ ˈˉ˖ˌ ˇ ˍˇˎˊʽˋ˃ˈˌ ʴʽˈˍʽ˄ʴˁ ˁʰʽ ˁˊˇˎʰʸʽʷˊʰˌΦ ɾʽʰ ʰˉˈ ˍʽˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʻʰ˂ʱˋˋʽˇˎ ˍˇˎˊʽˋ˃ˇˏ ˉˇˎ ˅ʶ˔˖ˊʾʸʶʽ ˉʰʴˁˇˋ˃ʾ˖ˌ ˁʰʽ ʻʶ˖ˊʶʾˍʰʽ ʰˉˈ ˍʽˌ ˉʽˇ 
ʵʽʰʵʶʵˇ˃ʷ˄ʶˌΣ ʶʾ˄ʰʽ ˍˇ ʻʰ˂ʱˋˋʽˇ ˁʰʴʽʱˁΦ ʆˇ ʶˏˊˇˌ ˍˇˎ ˁˇʽ˄ˇˏ ˋˍˇ ˇˉˇʾˇ ʰˉʶˎʻˏ˄ʶˍʰʽ ˉʶˊʽʷ˔ʶʽ ˈ˂ʶˌ 
ˍʽˌ ʹ˂ʽˁʾʶˌ ˁʰʽ ˈ˂ʰ ˍʰ ʶˉʾˉʶʵʰ ʶ˃ˉʶʽˊʾʰˌΣ ʵʾ˄ˇ˄ˍʰˌ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʰ ˄ʰ ʴ˄˖ˊʾˋʶʽ ˍˇ 
˒ˎˋʽˁˈ ˍˇˉʾˇ ˍˇˎ ˁʱʻʶ ˍˈˉˇˎΣ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˃ʶ ˍʹ˄ ʱˋˁʹˋʹΦ ʅˍʹ˄ ɳ˂˂ʱʵʰ ˎˉʱˊ˔ˇˎ˄ 
ˉʱˊʰ ˉˇ˂˂ʷˌ ʶˍʰʽˊʶʾʶˌ ˉˇˎ ˉˊˇˋ˒ʷˊˇˎ˄ ʶ˃ˉʶʽˊʾʶˌ ˃ʶ ʻʰ˂ʱˋˋʽˇ ˁʰʴʽʱˁ ˍˈˋˇ ˋˍʰ ˄ʹˋʽʱ ˈˋˇ ˁʰʽ ˋˍˇ 
ˉʰˊʰʻʰ˂ʱˋˋʽˇ ʹˉʶʽˊ˖ˍʽˁˈ ˃ʷˊˇˌ ˍʹˌ ˔˗ˊʰˌΣ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ʶˉʽ˔ʶʽˊʺˋʶ˖˄ ˄ʰ ʰˎ˅ʱ˄ʶˍʰʽ ʵʽʰˊˁ˗ˌΦ 
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ɾʽʰ ʰˉˈ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʻʰ˂ʱˋˋʽˇˎ ˍˇˎˊʽˋ˃ˇˏ ˉˇˎ ˅ʶ˔˖ˊʾʸʶʽ ˉʰʴˁˇˋ˃ʾ˖ˌ ʶʾ˄ʰʽ ˍˇ ʻʰ˂ʱˋˋʽˇ 
ˁʰʴʽʱˁΦ ʁ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʰˌ ʷ˔ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʴ˄˖ˊʾˋʶʽ ˍˇ ˒ˎˋʽˁˈ ˍˇˉʾˇ ˍˇˎ ˁʱʻʶ ˍˈˉˇˎΣ 
ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˃ʶ ʺˉʽʰ ʱˋˁʹˋʹΦ ʅˍˈ˔ˇˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˎˍʺˌ ʺˍʰ˄ ˄ʰ ʰ˄ʰ˂ˎʻʶʾ ˋʶ ʲʱʻˇˌ 
ˍˇ ˃ʱ˄ʰˍʸ˃ʶ˄ˍ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʻʰ˂ʱˋˋʽˇˎ ˁʰʴʽʱˁ ˁʰʽ ʶˉʽ˂ʷ˔ʻʹˁʶ ˉʶʽˊʰ˃ʰˍʽˁʱ ʹ ʶˍʰʽˊʶʾʰ ά{ŜǊŜƴƛǘȅ 
kayak-{ŀƴǘƻǊƛƴƛέ ˉˇˎ ʵˊʰˋˍʹˊʽˇˉˇʽʶʾˍʰʽ ˋˍˇ ˄ʹˋʾ ˍʹˌ ʅʰ˄ˍˇˊʾ˄ʹˌΦ ɱʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
˔ˊʹˋʽ˃ˇˉˇʽʺˋʰ˃ʶ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˍʹˌ ˍˊʽʴ˖˄ˇˉˇʾʹˋʹˌΣ ˁʰʻ˗ˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ˃ʷʻˇʵˇˌ ˍʹˌ 
ˉˊ˖ˍˇʴʶ˄ˇˏˌ όˋˎ˄ʷ˄ˍʶˎ˅ʹ ˋʶ ʲʱʻˇˌΣ ˃ʷʻˇʵˇˌ ˍʹˌ ˉʰˊʰˍʺˊʹˋʹˌύ ˁʰʽ ˍʹˌ ʵʶˎˍʶˊˇʴʶ˄ˇˏˌ ʰ˄ʱ˂ˎˋʹˌ 
όˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ʰˉˈ ˍʹ˄ ʺʵʹ ˎˉʱˊ˔ˇˎˋʰ ʴ˄˗ˋʹύΦ ɶ ˋˎ˄ʷ˄ˍʶˎ˅ʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ˄ 
ʽʵʽˇˁˍʺˍˊʽʰ ˁʰʽ ˎˉʶˏʻˎ˄ʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ΨΩ{ŜǊŜƴƛǘȅ ƪŀȅŀƪ-{ŀƴǘƻǊƛƴƛΩΩ ˁʰʽ ʺˍʰ˄ 
ʲʰˋʽˋ˃ʷ˄ʹ ˋˍʽˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ ˃ʱ˄ʰˍʸ˃ʶ˄ˍΣ ʶ˄˗ ʹ ˉʰˊʰˍʺˊʹˋʹ ʷʴʽ˄ʶ ˉʰʾˊ˄ˇ˄ˍʰˌ ˃ʷˊˇˌ ˋˍʹ˄ 
ˇˊʴʱ˄˖ˋʹ ˁʰʽ ˋˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʻʰ˂ʱˋˋʽˇˎ ˁʰʴʽʱˁ ʴʽʰ ʷ˄ʰ ˃ʺ˄ʰΦ ʁʽ ʶˊ˖ˍʺˋʶʽˌ 
ʰ˒ˇˊˇˏˋʰ˄ ˍʽˌ ʲʰˋʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ ˃ʱ˄ʰˍʸ˃ʶ˄ˍ ˁʰʽ ˉ˗ˌ ʰˎˍʷˌ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ˋʶ ˃ʽʰ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʰ˄ʰ˕ˎ˔ʺˌ ˋʰ˄ ˍˇ ʻʰ˂ʱˋˋʽˇ ˁʰʴʽʱˁΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˃ʽʰ 
ˋ˖ˋˍʱ ʵˇ˃ʹ˃ʷ˄ʹ ˋˍˊʰˍʹʴʽˁʺ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˃ʽʰ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉˇˎ ʻʰ ˉˊˇˋ˒ʷˊʶʽ 
ˋˍˇˎˌ ˍʰ˅ʽʵʽ˗ˍʶˌ ˃ʽʰ ˃ˇ˄ʰʵʽˁʺ ʶ˃ˉʶʽˊʾʰΣ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʹ˄ ʰ˄ʰ˕ˎ˔ʺ ˃ʶ ˍʹ˄ ʱˋˁʹˋʹΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇ 
ˋ˔ʶʵʽʰˋ˃ˈΣ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʷ˄ʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇ ˉʰˁʷˍˇ ʶ˃ˉʶʽˊʾʰˌΣ ʰˉˈ 
ˍʹ˄ ˗ˊʰ ˍˇˎ ˋ˔ʶʵʽʰˋ˃ˇˏ ˍˇˎ ˍʰ˅ʽʵʽˇˏ ˁʰʽ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ʷ˖ˌ ˍʹ˄ ʰˋ˒ʰ˂ʺ ˂ʺ˅ʹ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɶ ˁʰ˂ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁʰˍʱˊˍʽˋʹ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˁʱʻʶ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ ˇʽ ˋ˖ˋˍʷˌ ʶˉʽ˂ˇʴʷˌ ˋˎ˄ʷˊʴʽʰˌ ˃ʶ ʶ˅˖ˍʶˊʽˁˇˏˌ ˋˎ˄ʶˊʴʱˍʶˌ ˁʰʽ ʹ ʴ˄˗ˋʹ ˍˇˎ ˉʶʵʾˇˎ 
ˈˉˇˎ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˃ʰˋˍʶΣ ʷ˔ˇˎ˄ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʽʰ ˁʰ˂ʺ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ 
ˋ˔ʶʵʽʱˋˍʹˁʶΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˁʰʽ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ʹ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ʰˉˈ 
ˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌΣ ʶʾˍʶ ʱ˃ʶˋʰ ˋˎʸʹˍ˗˄ˍʰˌ ˃ʰʸʾ ˍˇˎˌ ʶʾˍʶ ʷ˃˃ʶˋʰ ˉʶˊʽ˃ʷ˄ˇ˄ˍʰˌ ˁʱˉˇʽˇ ˋ˔ˈ˂ʽˇ ˋʶ 
˃ʶ˂˂ˇ˄ˍʽˁˈ ˔ˊˈ˄ˇ ʲˇʹʻʱʶʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽΦ ɼʰˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ 
ˍʷˍˇʽˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʹ ʲʰˋʽˁʺ ʰˊ˔ʺ ʶʾ˄ʰʽ ʹ ʰˋ˒ʱ˂ʶʽʰ ˍˇˎ ˍˇˎˊʾˋˍʰ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˄ʰ ʲʽ˗ˋʶʽ ˃ʽʰ 
ˋˎ˄ʰˊˉʰˋˍʽˁʺ ʶ˃ˉʶʽˊʾʰ ˉˇˎ ʻʰ ˃ʶʾ˄ʶʽ ʰ˄ʶ˅ʾˍʹ˂ʹ ˋˍʹ ˃˄ʺ˃ʹ ˍˇˎΣ ʴ˄˖ˊʾʸˇ˄ˍʰˌ ˍˇ˄ ˍˈˉˇ ˁʰʽ ˍʹ˄ 
ˁˇˎ˂ˍˇˏˊʰ ˍ˖˄ ˄ˍˈˉʽ˖˄Φ 
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ɶ ʲʽ˗ˋʽ˃ʹ ˁʰˍʰ˄ʰ˂˖ˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ˃ʷˋ˖ ˍʹˌ ˉˊˇˋˉʱʻʶʽʰˌ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ 
ʰ˄ʰʴˁ˗˄ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄ ˃ʶ ˍˇ˄ ˍʰˎˍˈ˔ˊˇ˄ˇ ˉʶˊʽˇˊʽˋ˃ˈ ˍ˖˄ ʶˉʽˉˍ˗ˋʶ˖˄ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˋˍʹ˄ 
ˁˇʽ˄˖˄ʾʰΦ ʅ˔ʶˍʽˁʱ ˉˊˈˋ˒ʰˍʰ ˇʽ ʶˊʶˎ˄ʹˍʷˌ ʱˊ˔ʽˋʰ˄ ˄ʰ ʰ˄ʰˉˍˏˋˋˇˎ˄ ʻʶ˖ˊʾʶˌ ˉʶˊʾ ˍˇˎ ˉˇ˂ˎʵʽʱˋˍʰˍˇˎ 
ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌΣ ˃ʶ ˍʹ˄ ζˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺη ˁʰʽ ζˁˇʽ˄˖˄ʽˁʺη ʵʽʱˋˍʰˋʹ ˄ʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ 
ʵʽʰ˒ˇˊˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ ˋˎ˄ʶʾʵʹˋʹ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄ ˁʰʽ ˄ʰ ʶˉʹˊʶʱʸˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʱ ˍʹ˄ 
ˁʰˍʰ˄ʰ˂˖ˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎˌΦ ʅˍˈ˔ˇˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˎˍʺˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ ʵˇ˃ʽˁʺ ʶʴˁˎˊˈˍʹˍʰ 
ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰ ʶ˄ˈˌ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˎˉʶˏʻˎ˄ʰ ʲʽ˗ˋʽ˃ʹˌ ˁʰˍʰ˄ʰ˂˖ˍʽˁʺˌ 
ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ όwŜǎǇƻƴǎƛōƭŜ {ǳǎǘŀƛƴŀōƭŜ /ƻƴǎǳƳŜ .ŜƘŀǾƛƻǊ ς w{/.ύ ˋʶ ʵʶʾʴ˃ʰ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˋʶ 
˒ʽ˂ʰ˄ʻˊ˖ˉʽˁˈ ʰʴ˗˄ʰ ʵˊˈ˃ˇˎΦ ɳˉʽˉ˂ʷˇ˄ ˋˍˈ˔ˇˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ʰ˄ ʹ ʲʽ˗ˋʽ˃ʹ 
ˁʰˍʰ˄ʰ˂˖ˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ˃ʶ ʲʱˋʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ 
ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌΣ ˈˉ˖ˌ ˍˇ ˒ˏ˂ˇ ˁʰʽ ʹ ʹ˂ʽˁʾʰΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ 
мру ʶ˄ʺ˂ʽˁˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋʶ ˒ʽ˂ʰ˄ʻˊ˖ˉʽˁˈ ʰʴ˗˄ʰ ʵˊˈ˃ˇˎ ό{ŀƴǘŀ wǳƴύ ˉˇˎ ʷ˂ʰʲʶ ˔˗ˊʰ ˋʶ 
ʶˉʰˊ˔ʽʰˁʺ ˉˈ˂ʹΣ ˍˇ ɲʶˁʷ˃ʲˊʽˇ ˍˇˎ нлннΦ ɶ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ʰˍˈ˃˖˄ ˉˇˎ ʰˉʱ˄ˍʹˋʰ˄ ˋˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʺˍʰ˄ ʴˎ˄ʰʾˁʶˌ ʹ˂ʽˁʾʰˌ нл-нф ʶˍ˗˄Φ ɮ˅ʽˇˉˇʽʺʻʹˁʶ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍ˖˄ Iƻǎǘŀ ˁʰʽ 
½ŀōƪŀǊ όнлнмύΣ ˈˉ˖ˌ ˍˇ ʵʽʰ˃ˈˊ˒˖ˋʰ˄ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˎˉʶˏʻˎ˄ʰ ʲʽ˗ˋʽ˃ʹˌ ˁʰˍʰ˄ʰ˂˖ˍʽˁʺˌ 
ˋˎ˃ˉʶˊʽ˒ˇˊʱˌΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˃ʶˍʰ˒ˊʱˋˍʹˁʶ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍʹˌ ʵʽˉ˂ʺˌ 
ˁʰˍʶˏʻˎ˄ˋʹˌΣ ʶ˅ʶˍʱˋˍʹˁʶ ʰˉˈ ˇ˃ʱʵʰ ʶʽʵʽˁ˗˄ ˋʶ ʻʷ˃ʰˍʰ ʶˋ˖ˍʶˊʽˁʺˌ ʶʴˁˎˊˈˍʹˍʰˌΣ ʶ˄˗ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉʽ˂ˇˍʽˁʺ ʷˊʶˎ˄ʰ ˋʶ нл ʱˍˇ˃ʰΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʷ˔ʶʽ ʵˏˇ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ 
ʰ˅ʽˇ˂ˇʴˇˏ˄ ˍʹ ʲʽ˗ˋʽ˃ʹ ˁʰˍʰ˄ʰ˂˖ˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱΥ ʰύ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ˎˉʶˎʻˎ˄ˈˍʹˍʰ ό˃ʶ с 
˃ʶˍʰʲ˂ʹˍʷˌΣ ˉΦ˔Φ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʽ˂ˇʴʺˌΣ ʵʽʰ˂ʷʴ˖ ˉʱ˄ˍʰ ˍˇ ˉˊˇʿˈ˄ ˉˇˎ ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊˇ 
ʶˉʽʲ˂ʰʲʷˌ ʴʽʰ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄η ˁ ʰʽ ʲύ ˁ̌ ʽ˄˖˄ʽˁʺ ˎˉʶˎʻˎ˄ˈˍʹˍʰ ό˃ʶ с ˃ʶˍʰʲ˂ʹˍʷˌΣ ˉΦ˔Φ ʂˍʰ˄ ˃ˇˎ ʵʾ˄ʶˍʰʽ 
ʹ ʶˎˁʰʽˊʾʰΣ ˕˖˄ʾʸ˖ ʰˉˈ ʶˍʰʽˊʶʾʶˌ ˈˉˇˎ ʷ˄ʰ ˃ʷˊˇˌ ˍʹˌ ˍʽ˃ʺˌ ʵ˖ˊʾʸʶˍʰʽ ʴʽʰ ˒ʽ˂ʰ˄ʻˊ˖ˉʽˁˈ ˋˁˇˉˈύΦ 
ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄Υ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ʰ˄ʰ˂ˏˋʶʽˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ʰ ˍˇˎ /ǊƻƴōŀŎƘΣ¢-
ǘŜǎǘ ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʵʶʾʴ˃ʰˍʰ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ hƴŜ ²ŀȅ !ƴƻǾŀΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ɲʽʶˊʶˎ˄ʹˍʽˁʺˌ ʃʰˊʰʴˇ˄ˍʽˁʺˌ ɮ˄ʱ˂ˎˋʹˌ ˁʰʽ ˍ˖˄ ʰ˄ʰ˂ˏˋʶ˖˄ ʰ˅ʽˇˉʽˋˍʾʰˌ ʷʵʶʽ˅ʰ˄ ˎ˕ʹ˂ʺ ʶˋ˖ˍʶˊʽˁʺ 
ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΦ ʅˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ 
ˉˊˇʷˁˎ˕ʰ˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʵˏˇ ˉʰˊʰʴˈ˄ˍ˖˄ ˍˈˋˇ ˃ʶ ʲʱˋʹ ˍˇ ˒ˏ˂ˇΣ ˈˋˇ ˁʰʽ ˃ʶ ʲʱˋʹ ˍʹ˄ ʹ˂ʽˁʾʰΦ 
ɶ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˉˊˇ˒ʾ˂ ʶ˄ˈˌ ˇˊʴʰ˄ʽˋ˃ˇˏΣ ʺ ʶ˄ˈˌ ʰʻ˂ʹˍʽˁˇˏ ʵˊ˗˃ʶ˄ˇˎΣ ˖ˌ ˁˇʽ˄˖˄ʽˁʱ ˁʰʽ 
ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˎˉʶˏʻˎ˄ˇˎ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˉˊˇʲ˂ʹ˃ʰˍʾˋʶʽ ˍˇˎˌ όʶˁʱˋˍˇˍʶύ ʵʽˇˊʴʰ˄˖ˍʷˌΦ  
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ɶ ʵʹ˃ʽˇˎˊʴʾʰ ʰ˅ʷ˔ʰˋˍ˖˄ ʶ˃ˉʶʽˊʽ˗˄ ˋʶ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʰʻ˂ʹˍʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˃ʰʸʽˁʺˌ ˋˎ˃˃ʶˍˇ˔ʺˌ 
όɮɱɾʅύ ʰˉˇˍʶ˂ʶʾ ʲʰˋʽˁʺ ʶˉʽʵʾ˖˅ʹ ˍ˖˄ ʵʽˇˊʴʰ˄˖ˍ˗˄Σ ˁʰʻ˗ˌ ʻʶ˖ˊʶʾˍʰʽ ʲʰˋʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ 
ʵʽʰ˒ˇˊˇˉˇʾʹˋʹˌ ˁʰʽ ʰˉˈˁˍʹˋʹˌ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˇˏ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍˇˌ όIŜƭƭŜǳΣ нлмфύΦ ʅˁˇˉˈˌ ˍʹˌ 
ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ʹ ʶ˅ʷˍʰˋʹ ˍ˖˄ ˕ˎ˔ˇ˃ʶˍˊʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ɼ˂ʾ˃ʰˁʰˌ ɳ˃ˉʶʽˊʾʰˌ ˃ʶ 
ˍʹ˄ ɳˉ˖˄ˎ˃ʾʰ ό.Ǌŀƪǳǎ Ŝǘ ŀƭΦΣ нллфΦ bȅǎǾŜŜƴ Ŝǘ ŀƭΦΣ нлмоύ ˋˍˇ ˔˗ˊˇ ˍ˖˄ ɮɱɾʅΣ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʰˉˈ ˍˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ˁʰʽ ˍˇˎˌ ʵʽˇˊʴʰ˄˖ˍʷˌ ɮɱɾʅ ̀ ˍʹ˄ ɳ˂˂ʱʵʰΦ ɶ ˁ˂ʾ˃ʰˁʰ ʰˉˇˍʶ˂ʶʾˍʰʽ 
ʰˉˈ ˉʷ˄ˍʶ ʵʽʰˋˍʱˋʶʽˌ ˍʹˌ ʶ˃ˉʶʽˊʾʰˌ όΨɮʽˋʻʹˍʹˊʽʰˁʺΩΣ Ψʅˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺΩΣ Ψʅˎ˃ˉʶˊʽ˒ˇˊʽˁʺΩΣ 
Ψɲʽʰ˄ˇʹˍʽˁʺΩ ˁʰʽ Ψɼˇʽ˄˖˄ʽˁʺΩύΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ мус ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍˇ˄ ʰʴ˗˄ʰ 
{ǇŜǘǎŜǎ aƛƴƛ aŀǊŀǘƘƻƴ όур ʴˎ˄ʰʾˁʶˌ ˁʰʽ ур ʱ˄ʵˊʶˌύΣ ˃ʶ ˃ʷˋˇ ˈˊˇ ʹ˂ʽˁʾʰˌ ˍʰ опΦум ʷˍʹ όʆɮ = 11.72). 
ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ˃ʷˋ˖ ʹ˂ʶˁˍˊˇ˄ʽˁˇˏ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ˍˇ ˇˉˇʾˇ ʰ˄ʰˊˍʺʻʹˁʶ 
ˋʶ ˃ʷˋʰ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋʶ ˇ˃ʱʵʶˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍˇ ʴʶʴˇ˄ˈˌΦ ɶ ʶ˅ʷˍʰˋʹ ˍ˖˄ 
˕ˎ˔ˇ˃ʶˍˊʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ʶˉʽʲʶʲʰʽ˖ˍʽˁʺ 
ˉʰˊʰʴˇ˄ˍʽˁʺ ʰ˄ʱ˂ˎˋʹΦ ʁʽ ʵʶʾˁˍʶˌ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˃ʷˍˊʹˋʹˌ ʷʵʶʽ˅ʰ˄ ʶ˅ʰʽˊʶˍʽˁʺ ˉˊˇˋʰˊ˃ˇʴʺ ˍʹˌ 
ˁ˂ʾ˃ʰˁʰˌ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ό˔ 2 = 142.485, df = 80, p ғ ΦллмΣ /CL Ґ ΦфсуΣ wa{9! Ґ ΦлсрΣ {waw Ґ ΦлоуύΦ ʁʽ 
ˍʽ˃ʷˌ ˍˇˎ /ǊƻƴōŀŎƘ Σh ˍʹˌ ˃ʷˋʹˌ ʶ˅ʰ˔ʻʶʾˋʰˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ό!±9ύ ˁʰʽ ˍʹˌ ˋˏ˄ʻʶˍʹˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ό/wύ 
ʺˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊˇʽ ʰˉˈ ΦтлΣ Φрл ˁʰʽ Φтл ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʶˉʽʲʶʲʰʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ʰ˅ʽˇˉʽˋˍʾʰ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌΦ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ ˋˎʴˁ˂ʾ˄ˇˎˋʰ ʶʴˁˎˊˈˍʹˍʰΣ ˈ˂ʶˌ ˇʽ ˉʰˊʰʴˇ˄ˍʽˁʷˌ ˒ˇˊˍʾˋʶʽˌ ʺˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˍˇˎ Φсмн 
ˁʰʽ ˇʽ ˍʽ˃ʷˌ ˍ˖˄ !±9 ˁʰʽ /w ʺˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʰˉˈ Φрл ˁʰʽ Φтл ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɶ ʶʴˁˎˊˈˍʹˍʰ ʵʽʱˁˊʽˋʹˌ 
ʶˉʽʲʶʲʰʽ˗ʻʹˁʶ ˁʰʻ˗ˌ ˇʽ ʵʶʾˁˍʶˌ ˋˎˋ˔ʶˍʾˋʶ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵʽʰˋˍʱˋʶ˖˄ ʺˍʰ˄ ˃ʽˁˊˈˍʶˊʶˌ ˍˇˎ Φур ˁʰʽ 
ˇʽ ˍʶˍˊʰʴ˖˄ʽˁʷˌ ˊʾʸʶˌ ˍ˖˄ !±9 ˍʹˌ ˁʱʻʶ ʵʽʱˋˍʰˋʹˌ ʺˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʰˉˈ ˍʽˌ ˍʽ˃ʷˌ ˍ˖˄ ˋˎˋ˔ʶˍʾˋʶ˖˄ 
ˍʹˌ ʵʽʱˋˍʰˋʹˌ ˃ʶ ˁʱʻʶ ʱ˂˂ʹ ʵʽʱˋˍʰˋʹΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˊˇʲ˂ʶˉˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌΣ 
ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʴˊʰ˃˃ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉʰ˂ʽ˄ʵˊˈ˃ʹˋʹˌΣ ˈˉˇˎ ˇ ˉʰˊʱʴˇ˄ˍʰˌ Ψɹˁʰ˄ˇˉˇʾʹˋʹ ʰˉˈ ˍʹ 
ˋˎ˃˃ʶˍˇ˔ʺ ˋˍˇ ʴʶʴˇ˄ˈˌΩ ˇˊʾˋˍʹˁʶ ˖ˌ ʶ˅ʰˊˍʹ˃ʷ˄ʹ ˃ʶˍʰʲ˂ʹˍʺΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇʽ 
ʵʽʰˋˍʱˋʶʽˌ ˍʹˌ ʶ˃ˉʶʽˊʾʰˌ ˉˊˇʷʲ˂ʶ˕ʰ˄ ˍˇ рр҈ ˍʹˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˍʹˌ ʽˁʰ˄ˇˉˇʾʹˋʹˌΣ ˃ʶ ˍʹ˄ 
ΨɮʽˋʻʹˍʹˊʽʰˁʺΩ ό ̡Ґ ΦнпΣ Ǉ ғ ΦлмύΣ Ψʅˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺΩ ό ̡= .19Σ Ǉ ғ Φлрύ ˁʰʽ Ψɼˇʽ˄˖˄ʽˁʺΩ ʵʽʱˋˍʰˋʹ ό ̡= .27, 
Ǉ ғ Φллмύ ˄ʰ ʶˉʽʵʶʽˁ˄ˏˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ˁʰʽ ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍʹ˄ ʽˁʰ˄ˇˉˇʾʹˋʹΦ ɶ 
ʻʶ˖ˊʹˍʽˁʺ ˁʰʽ ˉˊʰˁˍʽˁʺ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ʷˊʶˎ˄ʰˌ ʻʰ ˋˎʸʹˍʹʻʶʾΦ  
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ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʴʾ˄ˇ˄ˍʰʽ ˉˊˇˋˉʱʻʶʽʶˌ ʵʹ˃ʽˇˎˊʴʾʰˌ ˉʶˊʽˋˋˇˍʷˊ˖˄ ˁʷ˄ˍˊ˖˄ ʽʰ˃ʰˍʽˁˇˏ 
ˍˇˎˊʽˋ˃ˇˏ-ʻʶˊ˃ʰ˂ʽˋ˃ˇˏΣ ˍʰ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˁʷ˄ˍˊʰ ʰ˄ʰʸ˖ˇʴˈ˄ʹˋʹˌ ˁʰʽ ˔ʰ˂ʱˊ˖ˋʹˌΣ ˗ˋˍʶ ˄ʰ 
ʰˎ˅ʹʻˇˏ˄ ˇʽ ˊˇʷˌ ʶʴ˔˗ˊʽ˖˄ ˁʰʽ ʶʽˋʶˊ˔ˇ˃ʷ˄˖˄ ʶˉʽˋˁʶˉˍ˗˄Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ 
ʰ˄ʱʵʶʽ˅ʹ ˍˇˎ ˉˊˇˋ˒ʽ˂ˇˏˌ ˁʰʽ ˍʰ˔ʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ˇˎ ʽʰ˃ʰˍʽˁˇˏ ˍˇˎˊʽˋ˃ˇˏΣ ˋʶ ˋˎ˄ʱˊˍʹˋʹ ˃ʶ ˍʹ˄ 
ˉˇʽˈˍʹˍʰ ˍ˖˄ ˉʰˊʶ˔ˈ˃ʶ˄˖˄ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ˃ʷˋ˖ ʰˎˍˇˏΦ ɳʽʵʽˁˈˍʶˊʰΣ ʹ ˉʰˊˇˏˋʰ 
ʶˊʴʰˋʾʰ ʶˋˍʾʰˋʶ ˋˍˇˎˌ ʶ˂˂ʹ˄ʽˁˇˏˌ ˍˇˎˊʽˋˍʽˁˇˏˌ ˉˊˇˇˊʽˋ˃ˇˏˌ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ ɽˇˎˍˊʱˁʽ 
ɼˇˊʽ˄ʻʾʰˌΣ ˉˊˇˇˊʽˋ˃ˇʾ ˉˇˎ ʵʽʰʻʷˍˇˎ˄ ʽʰ˃ʰˍʽˁʱ ˂ˇˎˍˊʱ ˃ʶ ʱ˃ʶˋˇ ˋˍˈ˔ˇ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ 
˒ˎˋʽˁʺˌ ˎʴʶʾʰˌΣ ˍʰ ˇˉˇʾʰΣ ˖ˋˍˈˋˇΣ ˉ˂ʰʽˋʽ˗˄ˇ˄ˍʰʽ ˃ʶ ˁʷ˄ˍˊʰ ʰ˄ʰʸ˖ˇʴˈ˄ʹˋʹˌ ˁʰʽ ʶˎʶ˅ʾʰˌ. ɳˉʽ˃ʷˊˇˎˌ 
ˋˍˈ˔ˇʽ ʺˍʰ˄ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍˇˎ ˉˊˇ˒ʾ˂ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄Σ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ 
ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˍ˖˄ ˂ˇˎˍˊ˗˄ ɽˇˎˍˊʰˁʾˇˎ ɼˇˊʽ˄ʻʾʰˌΦ ɶ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ʷˊʶˎ˄ʰ ʺˍʰ˄ ʹ ˉˇˋˇˍʽˁʺ ʴʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʵʽʶˊʶˏ˄ʹˋʹ ˋ˔ʷˋʶ˖˄ 
˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ˍʹˌ ʷˊʶˎ˄ʰˌΦ ɶ ʶˉʽ˂ˇʴʺ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʷʴʽ˄ʶ ˃ʶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ˔˖ˊʾˌ 
ˉʽʻʰ˄ˈˍʹˍʰ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʶˎˁˇ˂ʾʰˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ мум ʱˍˇ˃ʰ ˋˎ˄ˇ˂ʽˁʱΦ ɳ˅ ʰˎˍ˗˄Σ ˍʰ 
135 ʰ˄ʺˁʰ˄ ˋˍˇ ʴˎ˄ʰʽˁʶʾˇ ˒ˏ˂ˇ όтпΣс҈ύ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ пс ʰ˄ʺˁʰ˄ ˋˍˇ ʰ˄ʵˊʽˁˈ ˒ˏ˂ˇ όнрΣп҈ύΦ ʆʰ 
ʶˊʶˎ˄ʹˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ˃ʶ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΦ ɶ ʷˊʶˎ˄ʰ ʺˍʰ˄ ˋˎʴ˔ˊˇ˄ʽˁʺ όŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭύΣ 
ʶ˒ˈˋˇ˄ ˇʽ ˃ʶˍˊʺˋʶʽˌ ʷʴʽ˄ʰ˄ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΦ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ 
ʰ˄ʰ˂ˏʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˃ʷˋ˖ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ {t{{ ǾΦнрΣ ˃ʷˋʰ ʰˉˈ ˉʶˊʽʴˊʰ˒ʽˁʺ ˁʰʽ ʶˉʰʴ˖ʴʽˁʺ 
ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʰ˄ʷʵʶʽ˅ʰ˄ ˈˍʽ ˍˇ ˒ˏ˂ˇ ˁʰʽ ʹ ʹ˂ʽˁʾʰ ʵʶ˄ 
ʶˉʹˊʶʱʸˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰ˃ʾʰ ˃ʶˍʰʲ˂ʹˍʺ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˁʰʽ 
ˍ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˉ˖ˌ ˈˋˇʽ ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ 
ˋˎˋˍʹ˃ʰˍʽˁʱ ˍʰ ˂ˇˎˍˊʱΣ ʲʰʻ˃ˇ˂ˇʴˇˏ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ˉʽˇ ʻʶˍʽˁʱ ˍʹ˄ ʰˉˇˁˊʽˍʽˁˈˍʹˍʰ ˍˇˎ 
ˉˊˇˋ˖ˉʽˁˇˏ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ ˍʰ ˂ˇˎˍˊʱ ˃ˈ˄ˇ ʶˎˁʰʽˊʽʰˁʱ ˁʰʽ ʷ˔ˇˎ˄ 
ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁˈ ˉʽˇ ʻʶˍʽˁʷˌ ʰʴˇˊʰˋˍʽˁʷˌ ˉˊˇʻʷˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ 
ˍʰ ˂ˇˎˍˊʱ ˃ˈ˄ˇ ʶˎˁʰʽˊʽʰˁʱΦ ɳˉʾˋʹˌΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˉ˖ˌ ˈˋˇʽ ʵʶ˄ ʷ˔ˇˎ˄ ʶˉʽˋˁʶ˒ʻʶʾ ʱ˂˂ʰ ˂ˇˎˍˊʱΣ 
ˉˊˇ˖ʻˇˏ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ˉʶˊʽˋˋˈˍʶˊˇ ˍʰ ˂ˇˎˍˊʱ ɽˇˎˍˊʰˁʾˇˎ ɼˇˊʽ˄ʻʾʰˌ ʰˉˈ ˋˍˈ˃ʰ ˋʶ ˋˍˈ˃ʰΣ 
ˋʶ ˋ˔ʷˋʹ ˃ʶ ˈˋˇˎˌ ʷ˔ˇˎ˄ ʶˉʽˋˁʶ˒ʻʶʾ ʱ˂˂ʰ ˂ˇˎˍˊʱΦ ʆʷ˂ˇˌΣ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ʶˉʽˋˁʶ˒ʻʶʾ ʱ˂˂ʰ 
˂ˇˎˍˊʱ ʶʾ˄ʰʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ˉʽˇ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ʰΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʷ˔ˇˎ˄ ʶˉʽˋˁʶ˒ʻʶʾ 
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˃ˇˊ˒ʷˌ ˍˇˎ ˍˇˎˊʽˋ˃ˇˏΣ ˍˇ˄ ʰʻ˂ʹˍʽˁˈ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁˈ ˍˇˎˊʽˋ˃ˈΦ нфп ʱˍˇ˃ʰ ʰˉʱ˄ˍʹˋʰ˄ ˃ʷˋ˖ ƎƻƻƎƭŜ 
ŦƻǊƳǎΣ ˋˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˃ʶ ˍʾˍ˂ˇ ζ/ƛǘȅ ōǊŀƴŘƛƴƎ ŀƴŘ ƳŀǊƪŜǘƛƴƎΥ ɶ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ʃʶʽˊʰʽʱηΣ ˍˇ 
ˇˉˇʾˇ ˉˊˇˋʰˊ˃ˈˋˍʹˁʶ ʴʽʰ ˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʆˊʽˁʱ˂˖˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏˋʶ ˍʹ˄ ʶˉʾʴ˄˖ˋʹ ʴʽʰ ˍˇ˄ ˉˊˇˇˊʽˋ˃ˈΣ 
ˍʹ˄ ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ˉˇʽˈˍʹˍʰ ˉˊˇˇˊʽˋ˃ˇˏΣ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎˊʽˋˍʽˁʺˌ ʶ˃ˉʶʽˊʾʰˌΣ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ 
ˍʹ˄ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰΣ ˍʹ˄ ˍˇˎˊʽˋˍʽˁʺ ʽˁʰ˄ˇˉˇʾʹˋʹ ˁʰʽ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺκˉˊˈʻʶˋʹ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ 
ˉˇ˂ʽˍʽˋˍʽˁʱ ˁʰʽ ʰʻ˂ʹˍʽˁʱ ʵˊ˗˃ʶ˄ʰΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʰ˄ʰ˂ˏˋʶʽˌ ˃ʹ ˉʰˊʰ˃ʶˍˊʽˁˇˏ ˍʶˋˍΣ ˁʰʻ˗ˌ ʹ 
ʰ˄ʱ˂ˎˋʹ ˁʰˍʰ˄ˇ˃ʺˌ ʷʵʶʽ˅ʶ ˈˍʽ ʵʶ˄ ˎˉʺˊ˅ʶ ˁʰ˄ˇ˄ʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍˇˎ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ aŀƴƴ ²ƘƛǘƴŜȅ ǘŜǎǘΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˈ˂ˇʽ ˇʽ 
ˉʰˊʱʴˇ˄ˍʶˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˉʰˊˇˎˋʾʰˋʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ 
˃ˈ˄ʽ˃ˇʽ ˁʱˍˇʽˁˇʽ ʲʰʻ˃ˇ˂ˈʴʹˋʰ˄ ˎ˕ʹ˂ˈˍʶˊʰ ˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʆˊʽˁʱ˂˖˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ˍˇˎˊʾˋˍʶˌ ˋʶ 
ˈ˂ˇˎˌ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ʶˁˍˈˌ ˍʹˌ ˋˎ˃˃ʶˍˇ˔ʺˌκˉˊˈʻʶˋʹˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ʴʽʰ 
ʰʻ˂ʹˍʽˁʱ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁʱ ʵˊ˗˃ʶ˄ʰΦ ɳˉˇ˃ʷ˄˖ˌΣ ˇʽ ˃ˈ˄ʽ˃ˇʽ ˁʱˍˇʽˁˇʽ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˉʽˇ ʻʶˍʽˁʱ 
ˍʹ˄ ˉˈ˂ʹ ̱ ˖˄ ʆˊʽˁʱ˂˖˄ ˖ˌ ˍˇˎˊʽˋˍʽˁˈ ˉˊˇˇˊʽˋ˃ˈ ˋʶ ˉˇʽˈˍʹˍʰ ˁʰʽ ˍˇˎˊʽˋˍʽˁʺ ʽˁʰ˄ˇˉˇʾʹˋʹΣ ˋʶ ˋ˔ʷˋʹ 
˃ʶ ˍˇˎˌ ˍˇˎˊʾˋˍʶˌΦ ʂ˃˖ˌΣ ˇʽ ˍˇˎˊʾˋˍʶˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʴʽʰ ˄ʰ ˋˎ˃˃ʶˍʱˋ˔ˇˎ˄ 
ˁʰʽ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˍʰ ʵˊ˗˃ʶ˄ʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌΣ ˁʰʻ˗ˌ ˋʹ˃ʶʽ˗˄ˇˎ˄ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ˋʶ ʰˎˍˈ˄ 
ˍˇ˄ ˉʰˊʱʴˇ˄ˍʰΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˁʰʻʽˋˍˇˏ˄ ˍʰ ʆˊʾˁʰ˂ʰ ˖ˌ ʷ˄ʰ ʵˎ˄ʰˍˈ ōǊŀƴŘ ƴŀƳŜ ˉˊˇˇˊʽˋ˃ˇˏ 
ʰʻ˂ʹˍʽˁ˗˄ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ʵˊ˗˃ʶ˄˖˄Φ  
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˁʰʽ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ ˍʹ˄ ʰˉˈʵˇˋʹ ˋʶ ˉʰˊʰ˃ʷˍˊˇˎˌ 
˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˍʸˇˏ˄ˍˇ ˁʰʽ ˋˍʹ˄ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ʵˇˁʽ˃ʰˋʾʰ ˍˇˎ ˍʸˇˏ˄ˍˇ ˋʶ 
˄ʶʰˊˇˏˌ ʰʻ˂ʹˍʷˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˎ˄ˇ˂ʽˁʱ нт ʰʻ˂ʹˍʷˌ ˍʸˇˏ˄ˍˇ όʹ˂ʽˁʾʰΥ ммΦс ҕ нΦр ʶˍ˗˄Σ 
ˋ˖˃ʰˍʽˁʺ ˃ʱʸʰΥ ппΦл ҕ мрΦф ƪƎΣ ʵʶʾˁˍʹˌ ˃ʱʸʰˌ ˋ˗˃ʰˍˇˌΥ нлΦл ҕ пΦм ƪƎκƳ 2ύΣ ˇʽ ˇˉˇʾˇʽ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ 
ʵˏˇ ʹ˂ʽˁʽʰˁʷˌ ˇ˃ʱʵʶˌΥ ʁ˃ʱʵʰ-м όғмн ʶˍ˗˄Σ ƴ Ґ моύ ˁʰʽ ʁ˃ʱʵʰ-н όҗмн ʶˍ˗˄Σ ƴҐмпύΦ 
ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ όˏ˕ˇˌΣ ʲʱˊˇˌύΣ ˉʰˊʰ˃ʷˍˊ˖˄ 
ʴʶ˄ʽˁʺˌ ˒ˎˋʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ όˉʰ˂ʾ˄ʵˊˇ˃ˇ ˍˊʷ˅ʽ˃ˇ t!/9w мрƳΣ ˇˊʽʸˈ˄ˍʽˇ ʱ˂˃ʰ ʱ˄ʶˎ ˒ˈˊʰˌΣ 
ʵʽˉ˂˗ˋʶʽˌ ʰˉˈ ˏˉˍʽʰ ʻʷˋʹ ˋʶ ол ʵʶˎˍʶˊˈ˂ʶˉˍʰΣ ʽˋˇ˃ʶˍˊʽˁʺ ʶ˅ʱˊˍʹˋʹ ʰˉˈ ˍˇ ˃ˇ˄ˈʸˎʴˇ ˃ʶ 
˂ˎʴʽˋ˃ʷ˄ˇˎˌ ʰʴˁ˗˄ʶˌύ ˁʰʽ ʰˉˈʵˇˋʹˌ ˋˍʹ˄ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ʵˇˁʽ˃ʰˋʾʰ ˍʸˇˏ˄ˍˇ {ǇŜŎƛŀƭ ƧǳŘƻ ŦƛǘƴŜǎǎ ǘŜǎǘ 
ό{WC¢ύΦ ɱʽʰ ˍʹ˄ ʵʽʶ˅ʰʴ˖ʴʺ ˍˇˎ {WC¢Σ ˇ ˁʱʻʶ ʰʻ˂ʹˍʺˌ ʷˊʽ˔˄ʶ ʱ˂˂ˇˎˌ ʵˏˇ ʰʻ˂ʹˍʷˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰ˄ ˋʶ 
ʰˉˈˋˍʰˋʹ о ˃ʷˍˊ˖˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˈˋʶˌ ˉʽˇ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˃ˉˇˊˇˏˋʶ ˋʶ о ˉʶˊʽˈʵˇˎˌ όʵʽʱˊˁʶʽʰˌ мрǎΣ 
олǎ ˁʰʽ олǎύ ˃ʶ млǎ ʵʽʱ˂ʶʽ˃˃ʰ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɾʶˍˊʺʻʹˁʶ ʹ ˁʰˊʵʽʰˁʺ ˋˎ˔˄ˈˍʹˍʰ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ 
ʵˇˁʽ˃ʰˋʾʰˌ ˁʰʽ ʷ˄ʰ ˂ʶˉˍˈ ʰˊʴˈˍʶˊʰ ˁʰʽ ˁʰˍʰʴˊʱ˒ʹˁʶ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˊʾ˕ʶ˖˄Φ ɮˎˍʱ ˍʰ ʵʶʵˇ˃ʷ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˄ʰ ˎˉˇ˂ˇʴʽˋˍʶʾ ˇ ʵʶʾˁˍʹˌ ʰˉˈʵˇˋʹˌ ώɮˉˈʵˇˋʹ Ґ όIw ʰ˃ʷˋ˖ˌ ˃ʶˍʱ Ҍ Iw м Ƴƛƴ 
˃ʶˍʱύ κ ˋˎ˄ˇ˂ʽˁʷˌ ˊʾ˕ʶʽˌϐΦ ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʰ˄ʱ˂ˎˋʹ ǘ-
ǘŜǎǘ ʴʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʵʶʾʴ˃ʰˍʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˉ˖ˌ ˇʽ ʰʻ˂ʹˍʷˌ ˍʹˌ ʁ˃ʱʵʰˌ-н ʺˍʰ˄ 
ˎ˕ʹ˂ˈˍʶˊˇʽΣ ʲʰˊˏˍʶˊˇʽ ˁʰʽ ʶʾ˔ʰ˄ ˁʰ˂ˏˍʶˊʹ ʶˉʾʵˇˋʹ ˋˍˇ ʱ˂˃ʰ ʱ˄ʶˎ ˒ˈˊʰˌ ˁʰʽ ˋˍˇ ˉʰ˂ʾ˄ʵˊˇ˃ˇ 
ˍˊʷ˅ʽ˃ˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˍʹˌ ʁ˃ʱʵʰˌ-м όǇ ғ лΦлрύΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵˇˁʽ˃ʰˋʾʰ {WC¢Σ ʹ ʁ˃ʱʵʰ-
н ʶʾ˔ʶ ʰˎ˅ʹ˃ʷ˄ʹ ˁʰˊʵʽʰˁʺ ˋˎ˔˄ˈˍʹˍʰ м ˂ʶˉˍˈ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʵˇˁʽ˃ʰˋʾʰˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʁ˃ʱʵʰ-
мόǇ Ґ лΦлммύΣ ˉʰˊˈ˂ˇ ˉˇˎ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ˊʾ˕ʶ˖˄ ʵʶ˄ ʵʽʷ˒ʶˊʶ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶˍʰ˅ˏ ˍ˖˄ н 
ˇ˃ʱʵ˖˄Φ ɳˉʾˋʹˌ ʵʶ˄ ˎˉʺˊ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋˍˇ˄ ʵʶʾˁˍʹ ʰˉˈʵˇˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˇ˃ʱʵ˖˄ όǇ Ґ 
лΦлрсύΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʱ ˉʽʻʰ˄˗ˌ ˄ʰ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ˋ˖˃ʰˍʽˁʺ ˃ʱʸʰ ˁʰʽ ˍˇ 
ʰˎ˅ʹ˃ʷ˄ˇ ˉʰˊʰʴˈ˃ʶ˄ˇ ʷˊʴˇ ˁʰˍʱ ˍʹ˄ ʵˇˁʽ˃ʰˋʾʰ ˍʹˌ ˊʾ˕ʹˌ ʰˉˈ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˍʹˌ ʁ˃ʱʵʰˌ-н ˋʶ ˋ˔ʷˋʹ 
˃ʶ ˍˇˎˌ ʰʻ˂ʹˍʷˌ ˍʹˌ ʁ˃ʱʵʰˌ-мΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˂ʹ˒ʻˇˏ˄ 
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THE INFLUENCE OF SARS-COVID-мф hb {²Laa9w{Ω t9wChwa!b/9 !¢ ¢I9 Dw99Y !D9 Dwh¦t !b5 
JUNIOR CHAMPIONSHIPS OF 2019, 2020 AND 2021 
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Due to the specificity of their training in the wet environment, swimmers, were greatly affected by the 
ban of use the swimming pools during the Covidς19 pandemic. However, the Greek Championships 
were still held with protective measures in place. Therefore, examining the possible effects on 
swimmers' performance during the pandemic period in the previous Greek Championships is of 
particular interest. Aim of the present study isto present and compare the effects of training restriction 
ƻƴ ǘƘŜ ǿƛƴƴŜǊǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ŀƭƭ ǎǿƛƳƳƛƴƎ ŜǾŜƴǘǎΣ ŀǘ ǘƘŜ !ƎŜ ƎǊƻǳǇ ŀƴŘ Junior categories (13 ς 18 
ȅŜŀǊǎ ƻƭŘύ ŀƴŘ ƎŜƴŘŜǊǎ ŀǘ ǘƘŜ DǊŜŜƪ /ƘŀƳǇƛƻƴǎƘƛǇǎ ƛƴ нлмфΣ нлнл ŀƴŘ нлнмΦ {ǿƛƳƳŜǊǎΩ ǊŜŎƻǊŘǎ ǿŜǊŜ 
categorized into Short Distances (SD) (50 and 100 m), Middle Distances (MD) (200 and 400 m) and Long 
Distances (LD) (800 and 1500 m). Descriptive statistics with mean percentages (%) were performed. 
The analysis was occurred in Excel Microsoft office. The results showed that in 2020 the percentage of 
the events that fluctuated faster, compared to 2019, were 26.6% in SD, 16.0% in MD and 18.8% in LD. 
In 2021 the events that fluctuated faster, than 2019, were 26.6% in SD, 25.0% in MD and 6.3% in LD. 
Finally, between the quarantine swimming periods, the percentage of events that fluctuated faster in 
2021 as opposed to 2020 were 42.2% in SD, 51.8% in MD and 37.5% in LD. Concluding, the attempt to 
replace swimming with dryland training, during the quarantine period, affected negatively the 
swimmers of all distances, ages, and genders. However, SD swimmers were affected less than MD and 
LD, perhaps, because of the less training demands in that kind of distances. 

 

Keywords: Freestyle, Breaststroke, Backstroke, Butterfly 
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ʅˍˇ˄ ɼ˂ʰˋʽˁˈ ɮʻ˂ʹˍʽˋ˃ˈΣ ˉʷˊʰ ʰˉˈ ˍʹ ˒ˎˋʽˁʺ ˉˊˇʶˍˇʽ˃ʰˋʾʰΣ ʹ ˉˇˋˈˍʹˍʰ ˁʰʽ ʹ ˋ˖ˋˍʺ ʽʶˊʱˊ˔ʹˋʹ ˍ˖˄ 
ʰʴ˗˄˖˄ ˃ʷˋʰ ˋˍˇ˄ ʶˍʺˋʽˇ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈΣ ˁʰʻˇˊʾʸʶʽ ˍˇ ʰʴ˖˄ʽˋˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ʰˉˈˁˍʹˋʹˌ ʰʻ˂ʹˍʽˁʺˌ 
ʶˍˇʽ˃ˈˍʹˍʰˌ ˍˇˎ ʰʻ˂ʹˍʺΦ ʅʶ ˈ˂ʶˌ ˍʽˌ ˒ʱˋʶʽˌ ˁʰʽ ˍʰ ˋˍʱʵʽʰ ʰ˄ʱˉˍˎ˅ʹˌΣ ˃ʷ˔ˊʽ ˁʰʽ ˍʹ˄ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˃ʶ 
ˍˇ˄ ˉˊ˖ˍʰʻ˂ʹˍʽˋ˃ˈΣ ˇ ˋˁˇˉˈˌ ˍʹˌ ˔ˊʺˋʹˌ ˍ˖˄ ʰʴ˗˄˖˄ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ˋˎ˄ʶ˔˗ˌΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ нл 
˔ˊˈ˄ʽʰΣ ʹ ʃʰʴˁˈˋ˃ʽʰ ʁ˃ˇˋˉˇ˄ʵʾʰ ɼ˂ʰˋˋʽˁˇˏ ɮʻ˂ʹˍʽˋ˃ˇˏ ʷ˔ʶʽ ʰˎ˅ʺˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ˄ ʶˍʺˋʽˇ ʰˊʽʻ˃ˈ 
ʰʴ˗˄˖˄ ˁʰʽ ˍʰ ˉʰʴˁˈˋ˃ʽʰ ˁʰʽ ʵʽʹˉʶʽˊ˖ˍʽˁʱ ˉˊ˖ˍʰʻ˂ʺ˃ʰˍʰ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˁʰʽ ˄ʶʰˊˇʾ 
ʰʻ˂ʹˍʷˌΣ ˉˎˊˇʵˇˍ˗˄ˍʰˌ ʷ˃˃ʶˋʰ ˍʹ ˋˎ˄ʶʽʵʹˍʺ ʰ˂˂ʱ ˉˊ˗ʽ˃ʹΣ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˍʹˌ ʹ˂ʽˁʽʰˁʺˌ ˁʰˍʹʴˇˊʾʰˌ 
ˁʱˍ˖ ˍ˖˄ му ʶˍ˗˄ όɼмуύ ˃ʶ ˍˇ˄ ˉˊ˖ˍʰʻ˂ʹˍʽˋ˃ˈΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ 
ʶʱ˄ ˇʽ ɼму ʰʻ˂ʹˍʷˌ ʰˁˇ˂ˇˎʻˇˏ˄ ʾʵʽˇ ʺ ˉʰˊˈ˃ˇʽˇ ʰʴ˖˄ʽˋˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ʰˉˈˁˍʹˋʹˌ ʰʻ˂ʹˍʽˁʺˌ 
ʶˍˇʽ˃ˈˍʹˍʰˌ ˈˉ˖ˌ ˇʽ ŜƭƛǘŜ ʰʻ˂ʹˍʷˌΦ ʅˍʹ ˃ʶ˂ʷˍʹ ʶ˅ʶˍʱˋˍʹˁʰ˄ ˈ˂ˇʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʰʻ˂ʹˍʷˌ ˁʰʽ 
ʰʻ˂ʺˍˊʽʶˌ ˍˇˎ ʱ˂˃ʰˍˇˌ ʶʽˌ ˏ˕ˇˌ ˍˇˎ ʃʰ˄ʶˎˊ˖ˉʰʿˁˇˏ ˉˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ ɼму όƴҐпсύΣ ˁʰʻ˗ˌ ˁʰʽ ˇʽ 
ʰ˄ˍʾˋˍˇʽ˔ˇʽ ˒ʽ˄ʰ˂ʾˋˍ ˍˇˎ ʃʰ˄ʶˎˊ˖ˉʰʿˁˇˏ ˉˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ ɮ˄ʵˊ˗˄Σ ɱˎ˄ʰʽˁ˗˄ Ҕноʶˍ˗˄ όƴҐнпύΦ 
ɮ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʰˉˈ ˍʰ ʶˉʾˋʹ˃ʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ʁ˃ˇˋˉˇ˄ʵʾʰˌΣ ˍʰ ˉˇʽˇˍʽˁʱ ˁʰʽ ˉˇˋˇˍʽˁʱ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʶˍʺˋʽ˖˄ ʰʴ˗˄˖˄ ˁʱʻʶ ʰʻ˂ʹˍʺ όˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌΣ ˋˎ˔˄ˈˍʹˍʰΣ ˋˍˈ˔ˇˌ ʰʴ˗˄˖˄Σ 
ʶˉʾˍʶˎ˅ʹ ˁʰ˂ˏˍʶˊʹˌ ʶˉʾʵˇˋʹˌύΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ʵʶ˄ ˎˉʺˊ˅ʶ ˋˍʰˍʽˋˍʽˁʱ 
ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋˍʽˌ ʵˏˇ ʰʴ˖˄ʽˋˍʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌΣ ˋˍˇ˄ ʶˍʺˋʽˇ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʰʴ˗˄˖˄ 
όǇҐлΣлунύΣ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ʰʴ˗˄˖˄ ˃ʶˍʱ ˍˇ˄ ʰʴ˗˄ʰ ˋˍˈ˔ˇ ˍˇˎ ɮ˘ ˃ʰˁˊˈˁˎˁ˂ˇˎ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ 
ˁ˂ʶʽˋˍˇˏ ˋˍʾʲˇˎ όɮ˘ɾɮɼύ όǇҐлΣпстύ ˁʰʽ ˍˇˎ ɰ˘ ˃ʰˁˊˈˁˎˁ˂ˇˎ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ʰ˄ˇʽ˔ˍˇˏ ˋˍʾʲˇˎ όɰ˘ɾɮɼύ 
όǇҐлΣтоуύ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ ˉˈˍʶ ʶˉʽˍʶˏ˔ʻʹˁʶ ʹ ˁʰ˂ˏˍʶˊʹ ʶˉʾʵˇˋʹΣ ˍˈˋˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ʰʴ˗˄ʰ ˋˍˈ˔ˇ 
όǇҐлΣрсмύ ˈˋˇ ˁʰʽ ˃ʶ ˍˇˎˌ ˃ʰˁˊˈˁˎˁ˂ˇˎˌ όǇҐлΣтрнύΦ ɲʶ˄ ˎˉʺˊ˅ʶΣ ʶˉʾˋʹˌΣ ʵʽʰ˒ˇˊʱ ˋˍˇ˄ ɮ˘ɾɮɼ ˍˇˎ 
ˋˎ˄ˇ˂ʽˁˇˏ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʰʴ˗˄˖˄ όǇҐлΣрртύ ˁʰʽ ʰˎˍ˗˄ ˍˇˎ ˒ˇˊ˃ʰˊʾˋ˃ʰˍˇˌ όǇҐлΣпнфύΦ ɮ˄ˍʽʻʷˍ˖ˌΣ ˋˍˇ˄ 
ɰ˘ɾɮɼ ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʱ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰʴ˗˄˖˄ όǇҐлΣллрύ ˁʰʽ ʰˎˍ˗˄ ˍˇˎ ˒ˇˊ˃ʰˊʾˋ˃ʰˍˇˌ όǇҐлΣпнфύ 
ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʹ ˃ʶʴʱ˂ʹ ʹ˂ʽˁʽʰˁʺ ˁʰˍʹʴˇˊʾʰ ˁʰʽ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ǊŀƴƪƛƴƎ ǎȅǎǘŜƳ ˁʰʽ ˋˍˇ ʵʽˁʰʾ˖˃ʰ 
ˋˎ˃˃ʶˍˇ˔ʺˌ ʶˁˍˈˌ ˇˊʾˇˎ ˃ʷˋ˖ ˁʰˍʱˍʰ˅ʹˌΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˒ʱ˄ʹˁʶ ˈˍʽ 
ˇʽ ˍʰ˂ʰ˄ˍˇˏ˔ˇʽ ʵʽʶʻ˄ʶʾˌ Yму ʰʻ˂ʹˍʷˌ ˁʰʽ ʰʻ˂ʺˍˊʽʶˌ ˍˇˎ ʱ˂˃ʰˍˇˌ ʶʽˌ ˏ˕ˇˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ ʾʵʽˇ 
ʰʴ˖˄ʽˋˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˃ʶ ʰˎˍˈ ˍ˖˄ ŜƭƛǘŜΣ ˃ ʶ ʵʽʰˁˇˉʺ ˍʹˌ ˔ˊʺˋʹˌ ˍ˖˄ ʰʴ˗˄˖˄ ˃ʶˍʱ ˍˇ˄ ʰʴ˗˄ʰ ˋˍˈ˔ˇ ʴʽʰ 
˃ʶʴʱ˂ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ.  
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ʅʇɱɼʄɹʅɶ ɲʇʁ ɾɳɸʁɲʍɿ ɲɹɮɽɳɹɾɾɮʆɹɼɶʅ ʃʄʁʃʁɿɶʅɶʅ ʇʌɶɽɶʅ ɳɿʆɮʅɶʅ ʅɳ ʃɮʄɮɾɳʆʄʁʇʅ 
ɼʁɽʇɾɰɶʆɹɼɶʅ ɮʃʁɲʁʅɶʅ ʅɳ ɳʊɶɰʁʇʅκ-ɳʅ ɼʁɽʇɾɰɶʆɳʅκ-ʆʄɹɳʅ 
 

COMPARISON OF TWO HIGH-INTENSITY INTERVAL TRAINING PROTOCOLS ON SWIMMING 
EFFICENCY PARAMETERS IN ADOLESCENT SWIMMERS 

 

ʃʰˉʰʵʹ˃ʹˍˊʾˇˎ ɼΦ, 1 ʃʰˉʰʵˈˉˇˎ˂ˇˌ !Φ, 2 ɾʰˎˊʾʵʹˌ ɱΦ, 3 ʆˋʰ˂ʺˌ ɱ.  4 
K. Papadimitriou  1, A. Papadopoulos 2, G. Mavridis 3, G. Tsalis 4 
 

1ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ʇʴʶʾʰˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋʹˌΣ ɾʹˍˊˇˉˇ˂ʽˍʽˁˈ ɼˇ˂˂ʷʴʽˇΣ /ŀƳǇǳǎ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ɳ˂˂ʱʵʰ 
 2 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ  
 3ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹ 
 4ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ʅʷˊˊʶˌ 
 1Faculty of Health and Rehabilitation Sciences, Metropolitan College, Thessaloniki Campus  
 2Democritus University of Thrace, D.P.E.S.S., Komotini 
 3Aristotle University of Thessaloniki, D.P.E.S.S., Thessaloniki 
 4Aristotle University of Thessaloniki, D.P.E.S.S., Serres 
  
 

Email: kostakispapadim@gmail.com 
 

Various high-intensity interval training (HIIT) protocols are used in swimming training. However, their 
possible differences are scarcely studied, especially regarding the novel method of ultra-short race 
pace training (USRPT). Therefore, the aim of the study was to examine and compare the acute effects 
of a more traditional HIIT protocol and a USRPT one, both oriented for the event of 100 m freestyle, 
on swimming speed (SS), distance per stroke (DPS), stroke rate (SR) and stroke index (SI). Eighteen 
ŎƻƳǇŜǘƛǘƛǾŜ ǎǿƛƳƳŜǊǎ όу ōƻȅǎΣ мл ƎƛǊƭǎύΣ моΦрҕлΦм ȅŜŀǊǎ ƻƭŘΣ ǿƛǘƘ ŀ ǘǊŀƛƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ уΦлҕлΦр ȅŜŀǊǎΣ 
ŎƻƳǇƭŜǘŜŘ ǘǿƻ ǇǊƻǘƻŎƻƭǎ ƛƴ ŀ ǊŀƴŘƻƳ ŀƴŘ ŎƻǳƴǘŜǊōŀƭŀƴŎŜŘ ƻǊŘŜǊΦ ILL¢ ǇǊƻǘƻŎƻƭ ŎƻƴǎƛǎǘŜŘ ƻŦ р Ҏ рл Ƴ 
freestyle, with maximal intensity, at 3-Ƴƛƴ ƛƴǘŜǊǾŀƭǎΣ ŀƴŘ ¦{wt¢ ǇǊƻǘƻŎƻƭ ŎƻƴǎƛǎǘŜŘ ƻŦ нл Ҏ нр Ƴ 
freestyle, at 100-m pace and 35-s intervals, that was split in 2 x 10 x 25 m. Time was consistently 
recorded with digital stopwatches for the calculation of SS. In addition, a digital video camera was 
utilized for the computation of SS, DPS, SR, and SI during the whole process. Analysis of variance 
(ANOVA) for repeated measures was performed and the level of statistical significance was set at  h= 
лΦлрΦ ¢ƘŜǊŜ ǿŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ¦{wt¢ ŀƴŘ ILL¢ ǇǊƻǘƻŎƻƭǎ ƛƴ {{ όмл ϧ нлҎнр Ǿǎ рҎрл 
ƳΥ мΦсмҕлΦнл ϧ мΦслҕлΦнл Ǿǎ мΦрсҕлΦнл Ƴκǎ- 1, p = < 0.001). Also, a significant difference was found in 
5t{ όмл ϧ нлҎнр Ǿǎ рҎрл ƳΥ мΦпмҕлΦум ϧ мΦпсҕлΦно Ǿǎ мΦсоҕлΦот ƳΣ p = 0.007, and p = < 0.001) and SI 
όмл ϧ нлҎнр Ǿǎ рҎрл ƳΥ мΦунҕлΦтлΣ мΦтуҕлΦтм Ǿǎ нΦнсҕлΦун Ƴ 2/s- 1, p < 0.001). No difference was found 
in SR between protocols (p > 0.05). The USRPT and HIIT protocols showed different values in SS, DPS, 
and SI but not in SR. Therefore, swimming coaches can utilize USRPT in their training for 100 m 
freestyle, when greater swimming speed is desired.  

 

Keywords: Freestyle, Ultra Short Race Pace Training, High intensity Interval Training  
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ɶ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˉʽʻʰ˄ˈ˄ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌΣ ˈˉ˖ˌ ʹ ʹ˂ʽˁʾʰΣ ˍˇ 
˒ˏ˂ˇΣ ʹ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˃ʶ ˁʱˉˇʽˇ ʱʻ˂ʹ˃ʰΣ ˍʰ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˁΦʰΦ ʅˍˇ ʱʻ˂ʹ˃ʰ ˍʹˌ 
ˁˇ˂ˏ˃ʲʹˋʹˌ ˋˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˁʽ˄ʺˋʶʽˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˉˊ˖ˍʰʴ˖˄ʽˋˍʽˁʱ ˇʽ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ˖˃ʽˁʺˌ ʸ˗˄ʹˌ 
ˁʰʽ ˍʹˌ ˂ʶˁʱ˄ʹˌΣ ˁʰʽ ˋˎ˄ʶˉ˗ˌΣ ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ʰˎˍ˗˄ ʵʽʰʵˊʰ˃ʰˍʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ 
ˋˍʹ˄ ʰˉˈʵˇˋʹΦ ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ ˍʰ ʶˉʾˉʶʵʰ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˃ʶˍʰ˅ˏ 
ˁˇ˂ˎ˃ʲʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˃ʹ-ʰʻ˂ˇˏ˃ʶ˄˖˄ ˉʰʽʵʽ˗˄Φ ɳˉʽˉˊˈˋʻʶˍˇˌ ˋˍˈ˔ˇˌ ʺˍʰ˄ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ ˍʹ 
ˋˎˋ˔ʷˍʽˋʹ ˍ˖˄ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˃ʶ ˍʹ˄ ʰˉˈʵˇˋʹ ˋˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰΦ ʅˍʹ ˃ʶ˂ʷˍʹ 
ˋˎ˃˃ʶˍʶʾ˔ʰ˄ млл ˉʰʽʵʽʱ όф-мл ʶˍ˗˄ύΥ рл ˁˇ˂ˎ˃ʲʹˍʷˌ όнр ʰʴˈˊʽʰΣ нр ˁˇˊʾˍˋʽʰύ ˁʰʽ рл ˃ʹ-ʰʻ˂ˇˏ˃ʶ˄ˇʽ 
όнр ʰʴˈˊʽʰΣ нр ˁˇˊʾˍˋʽʰύΦ ɮ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˍʰ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ όˋ˖˃ʰˍʽˁʺ ˃ʱʸʰΣ 
ʰ˄ʱˋˍʹ˃ʰΣ ʰ˄ʱˋˍʹ˃ʰ ˃ʶ ˔ʷˊʽʰ ˋˍʹ˄ ʰ˄ʱˍʰˋʹΣ ʰ˄ʱˋˍʹ˃ʰ ʰˉˈ ˁʰʻʽˋˍʺ ʻʷˋʹΣ ˃ʺˁˇˌ ˔ʶˊʽ˗˄ύΣ ˁʰʻ˗ˌ ˁʰʽ 
ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍʹˌ ˇˋ˒ˎʿˁʺˌ ˃ˇʾˊʰˌ ˁʰʽ ˍ˖˄ ˇˉʾˋʻʽ˖˄ ˃ʹˊʽʰʾ˖˄ όʵˇˁʽ˃ʰˋʾʰ ʵʾˉ˂˖ˋʹˌ ˍˇˎ ˁˇˊ˃ˇˏύ 
ˁʰʽ ˍʹˌ ˖˃ʽˁʺˌ ʸ˗˄ʹˌ όʵˇˁʽ˃ʰˋʾʰ ˒ʶˊ˃ˇˎʱˊύΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 
ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˃ʶ ʵˏˇ ˉʰˊʱʴˇ˄ˍʶˌ όˇ˃ʱʵʰΥ ˁˇ˂ˎ˃ʲʹˍʷˌκˍˊʽʶˌ - ˃ ʹ ʰʻ˂ˇˏ˃ʶ˄ˇʽ Ȅ ˒ˏ˂ˇΥ ʰʴˈˊʽʰ 
- ˁˇˊʾˍˋʽʰύΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʸʶˎʴʰˊ˖ˍʱ ǘ-ǘŜǎǘ ʴʽʰ ˄ʰ ʶ˅ʶˍʰˋʻˇˏ˄ ˉʽʻʰ˄ʷˌ ʵʽʰ˒ˇˊʷˌ 
ˋˍʹ ʵˇˁʽ˃ʰˋʾʰ ˒ʶˊ˃ˇˎʱˊ ˃ʶˍʰ˅ˏ ˍ˖˄ ˔ʶˊʽ˗˄ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ˋˎˋ˔ʷˍʽˋʹˌ ˁʰˍʱ tŜŀǊǎƻƴ ʴʽʰ ˄ʰ 
ʶ˅ʶˍʰˋʻˇˏ˄ ˉʽʻʰ˄ʷˌ ˋˎˋ˔ʶˍʾˋʶʽˌ ˃ʶˍʰ˅ˏ ʰ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰʽ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΦ ɮˉˈ 
ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ 
ˉʰˊʰʴˈ˄ˍ˖˄ ˇ˃ʱʵʰ Ȅ ˒ˏ˂ˇΣ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʰˉ˂ʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ˇ˃ʱʵʰ ˋˍʽˌ ʵˇˁʽ˃ʰˋʾʶˌ 
ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ όǇҔлΦлрύΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ˄ ʰˉ˂ʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˒ˏ˂ˇˎΣ 
ˉʰˊʰˍʹˊʺʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˃ˈ˄ˇ ˋˍʹ ʵˇˁʽ˃ʰˋʾʰ ʵʾˉ˂˖ˋʹˌ ˁˇˊ˃ˇˏ όǇғлΦлрΣ ˍʰ ˁˇˊʾˍˋʽʰ 
ˎˉʶˊˍʶˊˇˏˋʰ˄ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʰʴˇˊʽ˗˄ύΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˉʰˊʰˍʹˊʺʻʹˁʶ 
ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋˍʹ ʵˇˁʽ˃ʰˋʾʰ ˒ʶˊ˃ˇˎʱˊ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˔ʶˊʽ˗˄ όʹ ˉˇˋˇˋˍʽʰʾʰ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ 
ˍ˖˄ ʵˏˇ ˔ʶˊʽ˗˄ ʺˍʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ʶ˂ʰ˒ˊ˗ˌ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˍˇˎˌ ˃ʹ-ʰʻ˂ˇˏ˃ʶ˄ˇˎˌύΣ ˃ʶ ˍˇ ʵʶ˅ʾ 
˔ʷˊʽ ˄ʰ ˎˉʶˊˍʶˊʶʾ ʷ˄ʰ˄ˍʽ ˍˇˎ ʰˊʽˋˍʶˊˇˏ όǇғлΦлрύΦ ʆʷ˂ˇˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ˍˇ ʰ˄ʱˋˍʹ˃ʰ ˉʰˊˇˎˋʽʱʸʶʽ 
ˋʹ˃ʰ˄ˍʽˁʺ ˔ʰ˃ʹ˂ʺ ʰˊ˄ʹˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍʹ˄ ʰˉˈʵˇˋʹ ˋˍʹ ʵˇˁʽ˃ʰˋʾʰ ʵʾˉ˂˖ˋʹˌ ˁˇˊ˃ˇˏ όǇғлΦлрύΣ 
ʶ˄˗ ˍʰ ˎˉˈ˂ˇʽˉʰ ˋ˖˃ʰˍˇ˃ʶˍˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʵʶ˄ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍʽˌ 
ʵˇˁʽ˃ʰˋʾʶˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˈˋˇ ˋˍˇˎˌ ˁˇ˂ˎ˃ʲʹˍʷˌκˍˊʽʶˌ ˈˋˇ ˁʰʽ ˋˍˇˎˌ ˃ʹ-ʰʻ˂ˇˏ˃ʶ˄ˇˎˌΦ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˋˍʹ˄ ʹ˂ʽˁʾʰ ˍ˖˄ ф-мл ʶˍ˗˄ ʹ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˃ʶ ˍʹ˄ ˁˇ˂ˏ˃ʲʹˋʹ ʵʶ˄ 
ʶˉʹˊʶʱʸʶʽ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˈˋˇ ˍ˖˄ ʰʴˇˊʽ˗˄ ˈˋˇ ˁʰʽ ˍ˖˄ 
ˁˇˊʽˍˋʽ˗˄Φ  

 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ ɲˇˁʽ˃ʰˋʾʰ ʵʾˉ˂˖ˋʹˌ ˁˇˊ˃ˇˏΣ ɲˇˁʽ˃ʰˋʾʰ ˒ʶˊ˃ˇˎʱˊΣ ʅˎˋ˔ʷˍʽˋʹΣ ɮ˄ʻˊ˖ˉˇ˃ʶˍˊʽˁʱ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ʊˏ˂ˇΣ ɮʻ˂ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ 
  



31st International Congress on Physical Education and Sport Science 
9-11 June нлно  Komotini 

 

Oral Presentations 
Exercise Training / Coaching in Individual Sports 

 

138 
 

ʆɮʋʇʆɶʆɮ ɼɹɿɶʅɶʅ ɮɿʍ ɮɼʄʍɿ ɳɿʆʁʅ ɼɮɹ ɳɼʆʁʅ ɿɳʄʁʇΥ ɶ ʅʋɳʅɶ ʆʁʇʅ ɾɳ ʆɶɿ ɮʃʁɲʁʅɶ 
ʅʆɶɿ ɼʁɽʇɾɰɶʅɶ 
 

IN-WATER AND OUT OF THE WATER SPEED OF MOVEMENT IN UPPER LIMBS: THE RELATION WITH 
SWIMMING PERFORMANCE 

 

ʃʰˉʰʵˈˉˇˎ˂ˇˌ ɼ., ʆˇˎ˃ˉʷˁʹˌ ɮ. 
K. Papadopoulos, A. Toubekis  
 
ɳʻ˄ʽˁˈ ˁ ʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄, ʆ.ɳ.ʊ.ɮ.ɮ., ɮʻʺ˄ʰ 
National and Kapodistrian University of Athens, D.P.E.S.S., Athens 
 

Email: kostaspapadop22@gmail.com  

 

ɶ ˋˎ˔˄ˈˍʹˍʰ ˔ʶˊʽʱˌΣ ˉˇˎ ˇˊʾʸʶˍʰʽ ˖ˌ ʹ ˍʰ˔ˏˍʹˍʰ ˁʾ˄ʹˋʹˌ ˍ˖˄ ˔ʶˊʽ˗˄ ˃ʷˋʰ ˋˍˇ ˄ʶˊˈΣ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ 
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ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ʶˁˍʶ˂ʶˋˍʶʾ ˉʰˊˈ˃ˇʽʰ ˁʾ˄ʹˋʹ ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄ ʷ˅˖ ʰˉˈ ˍˇ ˄ʶˊˈΦ ʅˁˇˉˈˌ 
ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄ ʶˁˍˈˌ 
˄ʶˊˇˏ ˃ʶ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˁʾ˄ʹˋʺˌ ˍˇˎˌ ˃ʷˋʰ ˋˍˇ ˄ʶˊˈ ˁʰʽ ˍʹ˄ ˁˇ˂ˎ˃ʲʹˍʽˁʺ ʰˉˈʵˇˋʹΦ ʅˍʹ ˃ʶ˂ʷˍʹ ˉʺˊʰ˄ 
˃ʷˊˇˌ мл ʱ˄ʵˊʶˌ ˁˇ˂ˎ˃ʲʹˍʷˌ ʹ˂ʽˁʾʰˌ мрΦноҕмΦлс ʶˍ˗˄Σ ˃ʶ ʰ˄ʱˋˍʹ˃ʰ мΦтфҕлΦлр ƳΣ ˃ʱʸʰ ˋ˗˃ʰˍˇˌ 
стΦуҕсΦмф ƪƎΦ ʁʽ ˁˇ˂ˎ˃ʲʹˍʷˌ ʲʽ˄ˍʶˇˋˁˇˉʺʻʹˁʰ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˉʶˊʽˋˍˊˇ˒ʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄ ˍ˖˄ ʱ˄˖ 
ʱˁˊ˖˄ ˋʶ ˉˊˇˋˉʱʻʶʽʰ ˃ʷʴʽˋˍʹˌ ʷ˄ˍʰˋʹˌ ˃ʶ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˊˈˉˇˎˌΥ ʰύ ˃ʶ ˍʰ ʱ˄˖ ʱˁˊʰ 
ˍʶ˄ˍ˖˃ʷ˄ʰ όʆɳɿύ ˁʰʽ ʲύ ˉˊˇˋˇ˃ˇʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˁˇ˂ˎ˃ʲʹˍʽˁʺ ˁʾ˄ʹˋʹ ˃ʶ ˍʰ ʱ˄˖ ʱˁˊʰ ˂ˎʴʽˋ˃ʷ˄ʰ ˋˍˇ˄ 
ʰʴˁ˗˄ʰ όɽʇɱύΦ ʅʶ ʶˉˈ˃ʶ˄ʶˌ ʵˇˁʽ˃ʰˋʾʶˌ ˁʰʽ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʹ˃ʷˊʶˌ ˇ˂ˇˁ˂ʺˊ˖ˋʰ˄ ˃ʷʴʽˋˍʶˌ ˉˊˇˋˉʱʻʶʽʶˌ 
рл ˁʰʽ плл Ƴ ˁʰʽ у-мн ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ нр Ƴ ˉˊˇˇʵʶˎˍʽˁʱ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹˌ ʷ˄ˍʰˋʹˌ ʷ˖ˌ ˍʹ ˃ʷʴʽˋˍʹ ˍʰ˔ˏˍʹˍʰ 
ˁʰʽ ʷ˖ˌ ˍʹ ˃ʷʴʽˋˍʹ ˋˎ˔˄ˈˍʹˍʰ ˔ʶˊʽ˗˄Φ ɲʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˁʾ˄ʹˋʹˌ 
ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄ ʶ˄ˍˈˌ ˁʽ ʶˁˍˈˌ ˄ʶˊˇˏ ʺ ˃ʶ ˍʹ˄ ʶˉʾʵˇˋʹ ˋˍʰ рл ˁʰʽ плл ˃ʷˍˊʰ ʶ˂ʶˏʻʶˊˇ όǇҔлΦлрύΦ ɶ 
ˉˇˋˇˋˍʽʰʾʰ ʵʽʰ˒ˇˊʱ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʱ˄˖ ʱˁˊ˖˄ ʶˁˍˈˌ ˄ʶˊˇˏ όʆɳɿ ˁʰʽ ɽʇɱύ ˃ʶ ˍʹ ˃ʷʴʽˋˍʹ 
ˋˎ˔˄ˈˍʹˍʰ ˔ʶˊʽ˗˄ ˋˍˇ ˄ʶˊˈ ˋ˔ʶˍʾʸʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶ ˍˇ˄ ʵʶʾˁˍʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˋˍʹ ˃ʷʴʽˋˍʹ 
ˍʰ˔ˏˍʹˍʰ όǊҐ-0.66, p=0.04, r=-лΦстΣ ǇҐлΦлоύ ˁʰʽ ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˉˇˎ ʶˉʶˍʶˏ˔ʻʹ ʹ ˃ʷʴʽˋˍʹ ˋˎ˔˄ˈˍʹˍʰ 
(r=-0.65, p=0.04, r=-лΦсуΣ ǇҐлΦлоύΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ˉˇˋˇˋˍʽʰʾʰ ʵʽʰ˒ˇˊʱ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˁʾ˄ʹˋʹˌ ˃ʶˍʰ˅ˏ 
ɽʇɱ ˁʰʽ ˃ʷʴʽˋˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˁʾ˄ʹˋʹˌ ʱ˄˖ ʱˁˊ˖˄ ˋˍˇ ˄ʶˊˈ ˋ˔ʶˍʾʸʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶ ˍˇ ˃ʺˁˇˌ ˔ʶˊʽʱˌ 
(r=-0.76, p=0.01, r=-лΦтмΣ ǇҐлΦлнύΣ ʶ˄˗ ʹ ʰ˄ˍʾˋˍˇʽ˔ʹ ʵʽʰ˒ˇˊʱ ˃ʶ ʆɳɿ ˋ˔ʶˍʾʸʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶ ˍʹ˄ 
ˍʰ˔ˏˍʹˍʰ ˉˇˎ ʶˉʶˍʶˏ˔ʻʹ ˋˍʹ ˃ʷʴʽˋˍʹ ˋˎ˔˄ˈˍʹˍʰ όǊҐ-лΦтнΣ ǇҐлΦлмύΦ ɳʾ˄ʰʽ ˉʽʻʰ˄ˈ ˇʽ ˁˇ˂ˎ˃ʲʹˍʷˌ ˉˇˎ 
ʶˉʽˍˎʴ˔ʱ˄ˇˎ˄ ˎ˕ʹ˂ʺ ˍʰ˔ˏˍʹˍʰ ˁʾ˄ʹˋʹˌ ʱ˄˖ ʱˁˊ˖˄ ʶˁˍˈˌ ˄ʶˊˇˏ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˃ʽˁˊˈˍʶˊˇ 
ˉˇˋˇˋˍˈ ʰˎˍʺˌ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˁʾ˄ʹˋʹˌ ˁʰˍʱ ˍʹ˄ ˁˇ˂ˏ˃ʲʹˋʹ ˉˇˎ ˍˇˎˌ ʶˉʽˍˊʷˉʶʽ ˇʽˁˇ˄ˇ˃ʽˁˈˍʶˊʶˌ 
ˁʽ˄ʺˋʶʽˌ ˁʰˍʱ ˍʹ˄ ˁˇ˂ˏ˃ʲʹˋʹ ˃ʷʴʽˋˍʹˌ ʷ˄ˍʰˋʹˌΦ 
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ʅʇɱɼʄɹʅɶ ɾɳʆɮʀʇ ʆʍɿ ʆʄɹʍɿ ɲɹɮʊʁʄɳʆɹɼʍɿ ʆɳʄɾɮʆɹʅɾʍɿ ʆʁʇ ʇʃʆɹʁʇ ʅʆɶɿ ɼʁɽʇɾɰɶʆɹɼɶ 
ɮʃʁɲʁʅɶ ʅɳ ʃʄʁɳʊɶɰʁʇʅ ɼʁɽʇɾɰɶʆɳʅ 
 

COMPARISON BETWEEN THE THREE DIFFERENT BACKSTROKE FINISHES ON SWIMMING 
PERFORMANCE IN PREPUBERTAL SWIMMERS 

 

ʃʰˉʰʵʹ˃ʹˍˊʾˇˎ ɼ.  1, ʃʰˉʰʵʹ˃ʹˍˊʾˇˎ ɿ. 2  

K. Papadimitriou 1, N. Papadimitriou  2  
 

1ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ʇʴʶʾʰˌ ˁʰʽ ɮˉˇˁʰˍʱˋˍʰˋʹˌΣ ɾʹˍˊˇˉˇ˂ʽˍʽˁˈ ɼˇ˂˂ʷʴʽˇΣ /ŀƳǇǳǎ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ɳ˂˂ʱʵʰ 
 2ʆ˃ʺ˃ʰ ɽˇʴʽˋˍʽˁʺˌ ˁʰʽ ʃ˂ʹˊˇ˒ˇˊʽʰˁ˗˄ ʅˎˋˍʹ˃ʱˍ˖˄ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍʹˌ ɳ˂˂ʱʵˇˌΣ ʅʾ˄ʵˇˌΣ ɳ˂˂ʱʵʰ 
 1Faculty of Health and Rehabilitation Sciences, Metropolitan College, Thessaloniki Campus  
 2Department of Accounting and Finance Thessaloniki, International Hellenic University, Sindos, Greece 
 

Email: kostakispapadim@gmail.com 
 

Recently, World Aquatics announced two new approaches for backstroke finishes, in which the 
swimmers can submerge their bodies five meters before the final contact with the wall. On contrary 
to the standardized rule, swƛƳƳŜǊǎ ƘŀŘ ǘƻ ŎƻƴǘŀŎǘ ǘƘŜ ǿŀƭƭΣ ōǊŜŀƪƛƴƎ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜ ǿƛǘƘ ƻƴŜ ǇŀǊǘ 
of their body. The aim of the present study was to compare the two new backstroke finishes with the 
standardized finish, and the probable correlation of backstroke finishes with swiƳƳŜǊǎΩ ŘƻƭǇƘƛƴ ƪƛŎƪ 
ability, on swimming efficiency. Thirty swimmers (9 maleςнм ŦŜƳŀƭŜύΣ ŀƎŜŘ моΦп ҕ мΦл ȅŜŀǊǎ ƻƭŘΣ ǿƛǘƘ ŀ 
ǘǊŀƛƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ тΦт ҕ мΦр ȅŜŀǊǎΣ ǎǿǳƳ ŦƻǊ мр Ƴ ƛƴ ƳŀȄƛƳŀƭ ƛƴǘŜƴǎƛǘȅΣ ŀƴŘ ǇŜǊŦƻǊƳŜŘ ǘƘǊŜŜ 
backstroke finishes: i) touching the ǿŀƭƭΣ ōǊŜŀƪƛƴƎ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜ ǿƛǘƘ ƻƴŜ ǇŀǊǘ ƻŦ ǘƘŜƛǊ ōƻŘȅ ό/ƭŀǎǎƛŎύΣ 
ii) touching the wall with one hand, submerging the body two strokes after passing the last 5 m (Diveς
One-hand) and iii) touching the wall on streamline position, submerging the body two strokes after 
passing the last 5 m (DiveςStreamline). The measurements occurred in a random and counterbalanced 
order. Distance per stroke (DPS), stroke rate (SR), stroke index (SI), and swimming speed (SS) were 
recorded via digital camera at the first 10 m, while, at the last 5 m SS was evaluated too. Analysis of 
ǾŀǊƛŀƴŎŜ ό!bh±!ύ ŦƻǊ ǊŜǇŜŀǘŜŘ ƳŜŀǎǳǊŜǎ ŀƴŘ tŜǊǎƻƴΩǎ όr) correlation was performed and the level of 
statistical significance was set at  h= 0.05. According to the results, there was a statistically significant 
difference between, classic and DiveςOne-hand finish in SR (68.4(1.6) vs 71.8(1.8) cycles/min, p = 
0.016), Classic, DiveςOne-hand and DiveςStreamline in SS at the last 5 m (1.26(0.3), 1.23(0.3) vs 
1.15(0.3) m/s- 1, p = 0.001). In addition, the three types of backstroke finishes were highly correlated 
with dolphin kick ability (Classic: r = 0.802; Dive ς Oneςhand: r = 0.891, and DiveςStreamline: r = 0.774, 
p = 0.001). The Classic and Dive Oneςhand backstroke finishes seem to be the fastest way. However, 
ǎǿƛƳƳƛƴƎ ŎƻŀŎƘŜǎ ƘŀǾŜ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ǎǿƛƳƳŜǊǎΩ ŘƻƭǇƘƛƴ ƪƛŎƪ ŀōƛƭƛǘȅ ŦƻǊ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ 
backstroke finish. 
 

Keywords: Wall, Pool, Backstroke, World Aquatics 
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ɶ ɳʃɹɲʄɮʅɶ ʆɶʅ ɼʁʃʍʅɶʅ ʅɳ ʆɮʋʇɲʇɿɮɾɹɼɳʅ ʃɮʄɮɾɳʆʄʁʇʅ ʆɶʅ ɮʃʁɲʁʅɶʅ ʅɳ 
ɶɾɹɳʃɮɱɱɳɽɾɮʆɹɳʅ ʃʁɲʁʅʊɮɹʄɹʅʆɳʅ 
 

THE ACUTE EFFECT OF TRAINING LOAD IN POWER AND SPEED PARAMETERS OF PERFORMANCE IN 
SEMIPROFESSIONAL SOCCER PLAYERS 
 

ʃʰˉʰʿ˖ʱ˄˄ˇˎ ɰ. 1, ʆˇˎ˃ˉʷˁʹˌ ɮ. 2, ʅ˃ʺ˂ʽˇˌ ɶΦ 1, ɲˇˏʵʰ ɳ. 1  

V. Papaioannou 1, A. Toubekis 2, I. Smilios 1, H. Douda 1 

 
 1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ, T.E.ʊ.ɮ.ɮ, ɼˇ˃ˇˍʹ˄ʺ  
 2ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ ʆΦɳΦʊΦɮΦɮΣ ɮʻʺ˄ʰ 
 1Democritus University of Thrace, D.P.E.S.S., Komotini 
 2National and Kapodistrian University of Athens, D.P.E.S.S., Athens 
 

Email: vpapaioannou1500@gmail.com 
 

ɶ ʵˇ˃ʺ ˍˇˎ ʶʲʵˇ˃ʰʵʽʰʾˇˎ ˃ʽˁˊˈˁˎˁ˂ˇˎ ˋˍˇ ˉˇʵˈˋ˒ʰʽˊˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʹ˃ʷˊʶˌ ˃ʶ ˔ʰ˃ʹ˂ʺ ʺ ˎ˕ʹ˂ʺ 
ˉˊˇˉˇ˄ʹˍʽˁʺ ʶˉʽʲʱˊˎ˄ˋʹΦ ɼʱʻʶ ʹ˃ʶˊʺˋʽʰ ˉˊˇˉˈ˄ʹˋʹΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʶˉʽʲʱˊˎ˄ˋʹΣ ˃ˉˇˊʶʾ ˄ʰ 
˃ʶˍʰʲʱ˂ʶʽ ˍʹ˄ ʰˉˈʵˇˋʹ ˋʶ ʶˉʽ˂ʶʴ˃ʷ˄ʶˌ ʵˇˁʽ˃ʰˋʾʶˌΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ʰˉˈʵˇˋʹˌ ˃ʶˍʱ ʰˉˈ 
ʷ˄ʰ˄ ʰʴ˗˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˋˎʴˁˊʽʻʶʾ ˃ʶ ʰˎˍʺ ˃ʾʰˌ ˉˊˇˉˈ˄ʹˋʹˌ ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍˇ ˋ˔ʶʵʽʰˋ˃ˈ 
ˉˊˇˉˇ˄ʺˋʶ˖˄ ˉˇˎ ˉˊˇˋˇ˃ˇʽʱʸˇˎ˄ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˍˇˎ ʰʴ˗˄ʰΦ ʅˁˇˉˈˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ 
ʶˉʾʵˊʰˋʹ ˉˊˇˉˇ˄ʺˋʶ˖˄ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ʶˉʽʲʱˊˎ˄ˋʹΣ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʽʲʱˊˎ˄ˋʹ ʶ˄ˈˌ ʰʴ˗˄ʰΣ 
ˋˍʹ˄ ʰˉˈʵˇˋʹ ˉʰˊʰ˃ʷˍˊ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˁʰʽ ˍʹ˄ ʽˋ˔ˏΦ ɲ˗ʵʶˁʰ ʱ˄ʵˊʶˌ 
ʹ˃ʽʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ˉˇʵˇˋ˒ʰʽˊʽˋˍʷˌ όʹ˂ʽˁʾʰΥнлΣуҕоΣл ʷˍʹύ ʶˁˍʷ˂ʶˋʰ˄ ʵˇˁʽ˃ʰˋʾʰ ʵˊˇ˃ʽˁʺˌ ˍʰ˔ˏˍʹˍʰˌ 
нл ˃ΦΣ ˁʰʻ˗ˌ ˁʰʽ ʵˇˁʽ˃ʰˋʾʰ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ʰ˂˃ʱˍ˖˄ р WǳƳǇ ¢Ŝǎǘ όрW¢ύΣ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ʰˉˈ ˃ʾʰ 
ˉˊˇˉˈ˄ʹˋʹ ʰύ ˔ʰ˃ʹ˂ʺˌ ʶˉʽʲʱˊˎ˄ˋʹˌ όʋύΣ ʲύ ˎ˕ʹ˂ʺˌ ʶˉʽʲʱˊˎ˄ˋʹˌ όʇύ ˁʰʽ ʴύ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ʰˉˈ ʷ˄ʰ˄ 
ˉˇʵˇˋ˒ʰʽˊʽˁˈ ʰʴ˗˄ʰ όɮΤ ˋˎ˃˃ʶˍˇ˔ʺ Ҕпр ˂ʶˉˍʱύΦ ɶ ˍʰ˔ˏˍʹˍʰ ˋˍʹ ʵˇˁʽ˃ʰˋʾʰ нл˃Φ ˁʰˍʶʴˊʱ˒ʹ ˁʱʻʶ р˃Φ 
˃ʶ ˒˖ˍˇˁˏˍˍʰˊʰ όCƛǘƭƛƎƘǘΣ /ŀƴŀŘŀύ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ ˋ˔ʷˋʹ ˍʰ˔ˏˍʹˍʰˌςɻ ˏ˄ʰ˃ʹˌ όC-V) 
ˁʰʽ ˍʰ˔ˏˍʹˍʰˌς̔ ˋ˔ˏˇˌ όt-±ύΣ ˈˉ˖ˌ ˉˊˇˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍˇˎˌ {ŀƳƻȊƛƴƻ ˁʰʽ aƻǊƛƴΦ ɮˉˈ ˍʽˌ ˋ˔ʷˋʶʽˌ C-± ˁʰʽ 
P-± ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ ˃ʷʴʽˋˍʹ ˍʰ˔ˏˍʹˍʰΣ ʹ ˃ʷʴʽˋˍʹ ʽˋ˔ˏˌΣ ʹ ˃ʷʴʽˋˍʹ ʵˏ˄ʰ˃ʹΣ ʹ ʰ˄ʰ˂ˇʴʾʰ ʵˎ˄ʱ˃ʶ˖˄ 
όwCƳŀȄύΣ ˇ ˊˎʻ˃ˈˌ ˃ʶʾ˖ˋʹˌ ˍʹˌ ʰ˄ʰ˂ˇʴʾʰˌ ʵˎ˄ʱ˃ʶ˖˄ ό5wCύ ˁʰʽ ʹ ˁ˂ʾˋʹ ˍʹˌ ˋ˔ʷˋʹˌ C-±Φ ɶ ˉˊˇˉˇ˄ʹˍʽˁʺ 
ʶˉʽʲʱˊˎ˄ˋʹ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʰˉˈ ˍˇ ʴʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ʵʶʾˁˍʹ ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹˌ ʵˎˋˁˇ˂ʾʰˌ ˃ʶ ˍʹ ʵʽʱˊˁʶʽʰ 
ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌΦ ɾʶˍʱ ʰˉˈ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ʇ όтпоҕпм ŀΦǳΦύΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ˄ ɮ όсссҕмрф ŀΦǳΦύΣ 
ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ˄ ˉˊˇˉˈ˄ʹˋʹ ʋ ό211ҕпо ŀΦǳύ ʰ˂˂ʱ ˁʰʽ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʽˌ ˍʽ˃ʷˌ ʷ˄ʰˊ˅ʹˌΣ ʰˎ˅ʺʻʹˁʶ 
ˋʹ˃ʰ˄ˍʽˁʱ ˇ ˔ˊˈ˄ˇˌ ˋˍʰ нл˃Φ όʋΥоΦнлҕлΦмтΣ ʇΥоΦомҕлΦмтΣ ɮΥ оΦомҕлΦмн ǎΣ ǇҐлΦлмύΣ ˃ʶʽ˗ʻʹˁʰ˄ ʹ ʽˋ˔ˏˌ 
όʋΥмрофҕ нсрΣ ʇΥмосмҕнмлΣ ɮΥмофмҕнмм ²Σ ǇҐлΦлмύΣ ʹ wŦƳŀȄ όʋΥпуҕлΦоΣ ʇΥпсҕлΦоΣ ɮΤ пс ҕ лΦо҈Σ ǇҐлΦлнύ 
ˁʰʽ ʹ ʰˉˈʵˇˋʹ ˋˍˇ рW¢ όʋΥммΦс ҕлΦфΣ ʇΥммΦпҕлΦфΣ ɮΥммΦпҕлΦф ƳΣ ǇҐлΦлмύΦ ʃʰˊʷ˃ʶ˄ʰ˄ ʰ˃ʶˍʱʲ˂ʹˍʶˌΣ ʹ 
˃ʷʴ̔̀ ˍʹ ˍʰ˔ˏˍʹˍʰ όʋΥуΦрлҕлΦулΣ ʇΥ уΦнрҕлΦрнΣ ɮΥуΦонҕлΦтл ƳκǎΣ ǇҐлΦррύΣ ʹ ˃ʷʴʽˋˍʹ ʵˏ˄ʰ˃ʹ 
όʋΥфΦофҕмΦтлΣ ʇΥуΦптҕмΦсрΣ ɮΥуΦслҕнΦт bκƪƎΣ ǇҐлΦпсύΣ ˇ 5wC όʋΥ-фҕоΣ ʇΥ-фҕн҈Σ ɮΥфҕр҈Σ ǇҐлΦтпύ ˁʰʽ ʹ 
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ʲʾ˄ˍʶˇ ˋʶ ˕ʹ˒ʽʰˁʺ ˃ˇˊ˒ʺ ˍˏˉˇˎ ώϝΦƳǇƎΣ ϝΦŀǾƛϐΣ ϐΣ ʴύ ˋ˔ʺ˃ʰ ʰ˄ʱ˂ˎˋʹˌκˉʰˊʰˍʺˊʹˋʹˌ ώϝΦǎŎŀϐΦ ɶ 
ʰ˄ʱ˂ˎˋʹ ˋˎ˔˄ˇˍʺˍ˖˄ όŦǊŜǉǳŜƴŎƛŜǎύ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˉˇˋˇˋˍʽʰʾ˖˄ ʰ˄ʰ˂ˇʴʽ˗˄Φ ʁ 
ʷ˂ʶʴ˔ˇˌ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌ ό/Ǌƻǎǎǘŀōǎύ ˁʰʽ ˍˇ ˃ʹ ˉʰˊʰ˃ʶˍˊʽˁˈ ˍʶˋˍ Ȅн ˁʰˍʷʴˊʰ˕ʰ˄ ˍʽˌ ʰ˂˂ʹ˂ˇˋˎˋ˔ʶˍʾˋʶʽˌ 
˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄Φ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˊˇʷˁˎ˕ʶ ˈˍʽ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˒ʱˇˎ˂ ʷʴʽ˄ʰ˄ ʰˉˈ ˍʹ˄ 
ʵʶ˅ʽʱ ˉ˂ʶˎˊʱ ˁʰʽ ʰˉˈ ˍʹ˄ ʸ˗˄ʹ ɰо ʶ˄˗ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˉˈʵʽ ʶˁˍʷ˂ʶˋʹˌ ʺˍʰ˄ ˍˇ ʰˊʽˋˍʶˊˈ ˋʶ ˋ˔ʷˋʹ 
˃ʶ ˍˇ ʵʶ˅ʾ ˁʰʻ˗ˌ ʹ ʶˉʽˍʽʻʷ˃ʶ˄ʹ ˇ˃ʱʵʰ ʶˁˍʷ˂ʶˋʶ ˍʶ˂ʽˁʺ ʶ˄ʷˊʴʶʽʰ ˋʶ ˉˊ˗ˍˇ ˔ˊˈ˄ˇ ˁʰʽ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ 
ˍʶ˂ʽˁʷˌ ʶ˄ʷˊʴʶʽʶˌ ʺˍʰ˄ ʹ ʰˉˈˁˊˇˎˋʹ ˍʶˊ˃ʰˍˇ˒ˏ˂ʰˁʰ ˃ʶˍʱ ʰˉˈ ˋˇˎˍ ʶ˄˗ ˃ʶ ˍˇ ʵʶ˅ʾ ˉˈʵʽ ʹ ˇ˃ʱʵʰ ˉˇˎ 
ʶˁˍʷ˂ʶˋʶ ˍˇ ˒ʱˇˎ˂ ʷˁʰ˄ʶ ʶˉʾʻʶˋʹ ˋʶ нˇ ̝ ˊˈ˄ˇ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ʰˌ ʵʶʾ˔˄ʶʽ ˈˍʽ ʹ ʰ˄ˍʾˉʰ˂ʹ ˇ˃ʱʵʰ ˉˊ˗ˍʰ 
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˃ʶ˂ʶˍʺˋʶʽ ˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˍʶˊ˃ʰˍˇ˒ˎ˂ʱˁ˖˄Σ ˉˇˎ ʰʴ˖˄ʾˋˍʹˁʰ˄ ˋˍˇ ˉˊˈˋ˒ʰˍˇ ɾˇˎ˄ˍʽʱ˂ ˍˇˎ ɼʰˍʱˊ 
όнлннύ ˋˍʹ˄ ʵʽʱˋˉʰˋʹ ˍˇˎ ʶˉʽʻʶˍʽˁˇˏ tǊŜǎǎƛƴƎ ˋˍˇ ˋˏʴ˔ˊˇ˄ˇ ˉˇʵˈˋ˒ʰʽˊˇΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʺˍʰ˄ ʷ˅ʽ 
ˍʶˊ˃ʰˍˇ˒ˏ˂ʰˁʶˌ ʰˉˈ ʶʻ˄ʽˁʷˌ ˇ˃ʱʵʶˌ ˍˇˎ ɾˇˎ˄ˍʽʱ˂Φ ʅˍʹ˄ ˃ʶ˂ʷˍʹ ˃ʶˍˊʺʻʹˁʰ˄ ˇʽ ˉʽʶˋˍʽˁʷˌ 
ˁʰˍʰˋˍʱˋʶʽˌ ˉˇˎ ʵʷ˔ʻʹˁʰ˄ ʷ˅ʽ ˍʶˊ˃ʰˍˇ˒ˏ˂ʰˁʶˌ ˁʰˍʱ ˍʹ˄ ˒ʱˋʹ ˍˇˎ ˔ˍʽˋʾ˃ʰˍˇˌ ˉʰʽ˔˄ʽʵʽˇˏΣ ˇʽ 
ˉˇʽˇˍʽˁʷˌ ˃ʶˍʰʲʽʲʱˋʶʽˌΣ ˇ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˈ ˉʱˋʶˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʰ˄ ˇʽ ˍʶˊ˃ʰˍˇ˒ˏ˂ʰˁʶˌ 
ˁʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʱ ˍˇˎˌΦ ɶ ʰ˄ʱ˂ˎˋʹ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʺˍʰ˄ ˍˇ ˃ʹ ˉʰˊʰ˃ʶˍˊʽˁˈ ˍʶˋˍ Ȅ 2 
ʴʽʰ ˄ʰ ʲˊʶʻˇˏ˄ ˇʽ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˍʶˊ˃ʰˍˇ˒ˎ˂ʱˁ˖˄ ˁʰʽ ˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋˍˇ˄ ˉʰʽ˔˄ʾʵʽ ˍ˖˄ 
ˇ˃ʱʵ˖˄ ˍˇˎˌΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˊˇʷˁˎ˕ʶ ˈˍʽ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ ʺˍʰ˄ ʻʶˍʽˁʷˌ ˁʰʽ 
ʵʽʰˋˉˇˏˋʰ˄ ˍʹ˄ ˉˊ˗ˍʹ ʸ˗˄ʹ ʱ˃ˎ˄ʰˌ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˁʰʽ ˉ˂ʶʽˇ˕ʹ˒ʾʰ 
ˎˉʷˊ ˍʹˌ ˇ˃ʱʵʰˌ ˍˇˎˌ ˋˍʹ˄ ˒ʱˋʹ ˍʹˌ ʶˉʾʻʶˋʹˌ ˈˍʰ˄ ˉʽʷʸˇ˄ˍʰ˄ ʰ˂˂ʱ ˁʰʽ ˈˍʰ˄ ʵʶ˄ ˎˉʺˊ˔ʶ ˉʾʶˋʹΦ 
ɮ˄ˍʽʻʷˍ˖ˌ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ʰˊ˄ʹˍʽˁ˗˄ ˃ʶˍʰʲʽʲʱˋʶ˖˄ ˉˊˇʺ˂ʻʶ ʷˉʶʽˍʰ ʰˉˈ ˉʾʶˋʹ ˍ˖˄ 
ʰ˄ˍʽˉʱ˂˖˄ ˁʰʽ ʹ ˁʰˍʱ˂ʹ˅ʹ ˍʹˌ ˃ˉʱ˂ʰˌ ʺˍʰ˄ ʶʾˍʶ ˋʶ ʰ˄ˍʾˉʰ˂ˇ ʶʾˍʶ ƻǳǘΣ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˁʰˍʱ ˃ʶʴʱ˂ˇ 
ˉˇˋˇˋˍˈ ʷ˃˃ʶˋʹ ʰˉʶʽ˂ʺ ˎˉʷˊ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄Σ ʶ˄˗ ˂ʾʴʶˌ ˒ˇˊʷˌ ˎˉʺˊ˅ʶ ʱ˃ʶˋʹ ʰˉʶʽ˂ʺΦ ɳˉʽˉˊˈˋʻʶˍʰΣ 
ˇʽ ˍʶˊ˃ʰˍˇ˒ˏ˂ʰˁʶˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉˊˇˍʽ˃ˇˏ˄ ˍʽˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ ˋˍʽˌ ˉ˂ʱʴʽʶˌ ʸ˗˄ʶˌ ˉʰˊʱ ˋˍʽˌ ˁʶ˄ˍˊʽˁʷˌ 
ˈˉˇˎ ˉʰˊʰˍʹˊʶʾˍʰʽ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˁʾ˄ʹˋʹ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˎˉʱˊ˅ʶʽ ˁ˂ʷ˕ʽ˃ˇ ˍʹˌ 
˃ˉʱ˂ʰˌΦ ʆˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʶˍʰʲʽʲʱˋʶ˖˄ ʴʾ˄ˇ˄ˍʰ˄ ˃ʶ ˍʰ ˉˈʵʽʰ ʶ˄˗ ˂ʾʴʶˌ ˒ˇˊʷˌ ˎˉʺˊ˅ʶ 
˃ʶˍʰʲʾʲʰˋʹ ˃ʶ ˔ʷˊʽʰΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˋˍˇ ˋˏʴ˔ˊˇ˄ˇ ˉˇʵˈˋ˒ʰʽˊˇ ˇʽ ˇ˃ʱʵʶˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ 
ˁʰˍʰ˒ʷˊˇˎ˄ ˄ʰ ˎˉʶˊ˄ʽˁʺˋˇˎ˄ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˉʾʶˋʹˌ ˕ʹ˂ʱ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˁʰˍʱ 
ˍʹ˄ ˒ʱˋʹ ˍˇˎ ˔ˍʽˋʾ˃ʰˍˇˌ ˁʰʽ ˍˇˎˌ ˍʶˊ˃ʰˍˇ˒ˏ˂ʰˁʶˌΦ ʆʷ˂ˇˌ ˇʽ ˍʶˊ˃ʰˍˇ˒ˏ˂ʰˁʶˌ ˉˊʷˉʶʽ ˄ʰ ʵʽʰʻʷˍˇˎ˄ 
ʶ˅ʶ˂ʽʴ˃ʷ˄ˇ ˍʶ˔˄ʽˁˈ ʶˉʾˉʶʵˇ ˋˍˇ ˔ʶʽˊʽˋ˃ˈ ˍʹˌ ˃ˉʱ˂ʰˌ ˃ʶ ˍʰ ˁʱˍ˖ ʱˁˊʰΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˋˎ˄ʶʽˋ˒ʷˊˇˎ˄ ˋˍʹ˄ ʶˉʽʻʶˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˇ˃ʱʵ˖˄ ˍˇˎˌΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ˎ˕ʹ˂ʷˌ ˍʶ˔˄ʽˁʷˌ ʶ˄ʷˊʴʶʽʰˌ 
˃ʶ ˍʰ ˉˈʵʽʰΦ 
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ɶ ɮʃʁʆɳɽɳʅɾɮʆɹɼʁʆɶʆɮ ɳɿʁʅ ɾʁɿʁʃʁɲɹɼʁʇ ɼɮɹ ɲɹʃʁɲɹɼʁʇΣ ɹʅʁʇ ʁɱɼʁʇ ʃɽɳɹʁɾɳʆʄɹɼʁʇ 
ʃʄʍʆʁɼʁɽɽʁʇ ʅʆɶ ɾɳʆɮɲɹɳɱɳʄʆɹɼɶ ɮʇʀɶʅɶ ʆɶʅ ɮɽʆɹɼɶʅ ɮʃʁɲʁʅɶʅ ɳʊɶɰʍɿ ɮɸɽɶʆʄɹʍɿ 
ʃɳʆʁʅʊɮɹʄɹʅɶʅ 
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ɶ ˃ʶˍʰʵʽʶʴʶˊˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ όɾɲɮɮύ ʶʾ˄ʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˁʰˍʱ ˍˇ ˇˉˇʾˇ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
˃ˎʿˁʺˌ ʰˉˈʵˇˋʹˌ ʶ˄ʽˋ˔ˏˇ˄ˍʰʽ ʱ˃ʶˋʰΣ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇˎ ˋˎˋˍʰ˂ˍʽˁˇˏ ˍˇˎˌ ʽˋˍˇˊʽˁˇˏΦ ʅˁˇˉˈˌ ˍʹˌ 
ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˋˎʴˁˊʾ˄ʶʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʶ˄ˈˌ ˃ˇ˄ˇˉˇʵʽˁˇˏ ˁʰʽ ʵʽˉˇʵʽˁˇˏ ˉ˂ʶʽˇ˃ʶˍˊʽˁˇˏ 
ˉˊ˖ˍˇˁˈ˂˂ˇˎ ʾˋˇˎ ˈʴˁˇˎΣ ˖ˌ ˍˊˇˉˇˉˇʽʹˍʽˁˈ ʶˊʷʻʽˋ˃ʰ ʴʽʰ ˍʹ˄ ˉˊˈˁ˂ʹˋʹ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˍʹˌ ɾɲɮɮ 
ˋˍʹ˄ ˁʰˍʰˁˈˊˎ˒ʹ ʵʽˉˇʵʽˁʺ ʰ˂ˍʽˁʺ ʰˉˈʵˇˋʹ ˄ʶʰˊ˗˄ ʰʻ˂ʹˍˊʽ˗˄ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌΦ ɲʶˁʰˍʷˋˋʶˊʽˌ 
ʷ˒ʹʲʶˌ ʰʻ˂ʺˍˊʽʶˌ όʹ˂ʽˁʾʰΥ моΣул ҕ лΣпо ʷˍʹύ ˉʺˊʰ˄ ˃ʷˊˇˌ ˋʶ о ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΥ ˃ˇ˄ˇˉˇʵʽˁ˗˄Σ 
ʵʽˉˇʵʽˁ˗˄ ʰ˂ˍʽˁ˗˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ʶ˂ʷʴ˔ˇˎΣ ˃ʶ ˍˎ˔ʰʾʰ ˋʶʽˊʱΦ ɶ ˃ˇ˄ˇˉˇʵʽˁʺ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶΣ ʴʽʰ ˁʱʻʶ 
ˉˈʵʽΣ м ˋʶˍ ˍ˖˄ р ˁʰʽ м ˋʶˍ ˍ˖˄ п ʰ˄ʰˉʹʵʺˋʶ˖˄ ˃ˈ˄ˇ ˃ʶ ˔ˊʺˋʹ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ʱˊʻˊ˖ˋʹˌΣ н ˋʶˍ 
ˍ˖˄ п ʰ˂˃ʱˍ˖˄ ˉʱ˄˖ ʰˉˈ ʶ˃ˉˈʵʽˇΣ о ʱ˂˃ʰˍʰ ʲʱʻˇˎˌΦ ɶ ʵʽˉˇʵʽˁʺ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ н ˋʶˍ ˍ˖˄ мл 
ʰ˄ʰˉʹʵʺˋʶ˖˄ ˃ˈ˄ˇ ˃ʶ ˔ˊʺˋʹ ˍʹˌ ˉˇʵˇˁ˄ʹ˃ʽˁʺˌ ʱˊʻˊ˖ˋʹˌΣ о ˋʶˍ ˍ˖˄ р ʰ˂˃ʱˍ˖˄ ˉʱ˄˖ ʰˉˈ ʶ˃ˉˈʵʽˇ 
ˁʰʽ р ʱ˂˃ʰˍʰ ʲʱʻˇˎˌΦ ʅˍʹ ˋˎ˄ʻʺˁʹ ʶ˂ʷʴ˔ˇˎ ˇʽ ʰʻ˂ʺˍˊʽʶˌ ˉʰˊʷ˃ʶʽ˄ʰ˄ ˁʰʻʽˋˍʷˌ ʴʽʰ ˔ˊˈ˄ˇ ʾˋˇ ˃ʶ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍ˖˄ ʱ˂˂˖˄ ˉˊ˖ˍˇˁˈ˂˂˖˄Φ ʁʽ ʰʻ˂ʺˍˊʽʶˌ ʷˁʰ˄ʰ˄ ˍʹ˄ ʾʵʽʰ ˉˊˇʻʷˊ˃ʰ˄ˋʹ ˁʰʽ ˋˍʽˌ о ˋˎ˄ʻʺˁʶˌΣ 
п Ƴƛƴ ˃ʶˍʱ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˋˍˇ ˁʰˍʰˁˈˊˎ˒ˇ ʵʽˉˇʵʽˁˈ ʱ˂˃ʰ ˃ʶ ˉˊˇʵʽʱˍʰˋʹ όо ʱ˂˃ʰˍʰ), 5 min 
ʰˊʴˈˍʶˊʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ˃ʾʰ ʰˉˈ ˍʽˌ о ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˃ʶˍʱ ʰˉˈ пΣ т ˁʰʽ мл Ƴƛƴ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˅ʰ˄ʱ ʹ 
ʰ˂ˍʽˁʺ ʰˉˈʵˇˋʹΦ ʆˇ ˁʰˍʰˁˈˊˎ˒ˇ ʱ˂˃ʰ ˃ʶ ˉˊˇʵʽʱˍʰˋʹ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 
ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄ hǇǘƻƧǳƳǇΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˃ʶ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˃ʶ 
ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˃ʶˍˊʺˋʶʽˌ ˁʰʽ ˍˇ ʶˉʾˉʶʵˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ˇˊʾˋˍʹˁʶ ˖ˌ ǇғлΣлрΦ ɲʽʰˉʽˋˍ˗ʻʹˁʶ 
ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˉˊ˖ˍˇˁˈ˂˂ˇˎ όǇғлΣллмύΣ ˍˇˎ ˔ˊˈ˄ˇˎ ʰ˅ʽˇ˂ˈʴʹˋʹˌ όǇғлΣллмύ ˁʰʽ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˉˊ˖ˍˇˁˈ˂˂ˇˎ Ȅ ˔ˊˈ˄ˇˎ ʰ˅ʽˇ˂ˈʴʹˋʹˌ όǇғлΣллмύΦ ʆˈˋˇ ˍˇ ˃ˇ˄ˇˉˇʵʽˁˈ ˈˋˇ ˁʰʽ ˍˇ 
ʵʽˉˇʵʽˁˈ ˉ˂ʶʽˇ˃ʶˍˊʽˁˈ ˉˊ˖ˍˈˁˇ˂˂ˇ ˉˊˇˁʱ˂ʶˋʰ˄ ʱ˃ʶˋʹ ʰˏ˅ʹˋʹ ˍʹˌ ʰ˂ˍʽˁʺˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ 
ʰʻ˂ʹˍˊʽ˗˄Φ ʃʰˊʰˍʹˊʺʻʹˁʶ ʰˏ˅ʹˋʹ ˍʹˌ ʰ˂ˍʽˁʺˌ ʰˉˈʵˇˋʹˌ п Ƴƛƴ ˃ʶˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ 
˃ˇ˄ˇˉˇʵʽˁˇˏΣ ʶ˄˗ ʹ ʰˏ˅ʹˋʹ ʴʽʰ ˍˇ ʵʽˉˇʵʽˁˈ ˉˊ˖ˍˈˁˇ˂˂ˇ ʺˍʰ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˋˍʰ пΣ т ˁʰʽ мл ƳƛƴΦ 
ʅˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ˍˈˋˇ ˍˇ ˃ˇ˄ˇˉˇʵʽˁˈ ˈˋˇ ˁʰʽ ˍˇ ʵʽˉˇʵʽˁˈ ˉ˂ʶʽˇ˃ʶˍˊʽˁˈ ˉˊ˖ˍˈˁˇ˂˂ˇ ʶʾ˄ʰʽ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʴʽʰ ˍʹ˄ ʱ˃ʶˋʹ ʰˏ˅ʹˋʹ ˍʹˌ ʰ˂ˍʽˁʺˌ ʰˉˈʵˇˋʹˌ ˋʶ ʷ˒ʹʲʶˌ ʰʻ˂ʺˍˊʽʶˌ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ 
ʰ˂˂ʱ ˍˇ ʵʽˉˇʵʽˁˈ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʵʽʰˍʹˊʶʾ ˍʹ˄ ʰˏ˅ʹˋʹ ʴʽʰ ˉʶˊʽˋˋˈˍʶˊˇ ˔ˊˈ˄ˇ ˉʽʻʰ˄ʱ ˂ˈʴ˖ ˍʹˌ 
ˇ˃ˇʽˈˍʹˍʰˌ ˍ˖˄ ʲʽˇ˃ʹ˔ʰ˄ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ ˃ʶ ˍʹ˄ ʱˋˁʹˋʹ ʰ˅ʽˇ˂ˈʴʹˋʹˌ όˁʰˍʰˁˈˊˎ˒ˇ 
ʵʽˉˇʵʽˁˈ ʱ˂˃ʰ ˃ʶ ˉˊˇʵʽʱˍʰˋʹύΦ  

 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ ɾʁ ˍʰʵʽʶʴʶˊˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌΣ ɮ˂ ˍʽˁˈˍʹˍʰΣ ʆ́ ˇˉˇˉˇʽʹˍʽˁˈ ʶˊʷʻʽˋ˃ʰΣ 
ɾˇ˄ˇˉˇʵʽˁʷˌ ʰˋˁʺˋʶʽˌΣ ɲ̔ ˉˇʵʽˁʷˌ ʰˋˁʺˋʶʽˌΣ ɴ˒ ʹʲʶˌ ʰʻ˂ʺˍˊʽʶˌΣ ʃʁ ˍˇˋ˒ʰʾˊʽˋʹ 
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ɲɹɮʊʁʄɳʅ ʅʋɳʆɹɼɳʅ ɾɳ ʆʁ ʅʍɾɮʆʁʆʇʃʁ ɼɮɹ ʃʍʅ ɮʇʆɳʅ ɳʃɶʄɳɮɵʁʇɿ ʆɹʅ ʊʇʅɹɼɳʅ ɹɼɮɿʁʆɶʆɳʅ 
ʅʆɹʅ ɮɸɽɶʆʄɹɳʅ ʆɶʅ ʋɳɹʄʁʅʊɮɹʄɹʅɶʅ ʅɳ ɲɹɮʊʁʄɳʆɹɼɶ ɼɮʆɶɱʁʄɹɮ 
 

SOMATOTYPES RELATED DIFFERENCES AND HOW THEY AFFECT PHYSICAL CAPABILITIES IN FEMALE 
HANDBALL PLAYERS IN DIFFERENT DIVISION 

 

ɱʽʰ˄˄ʰˁˇˏ ɹΦ 1, ʆʰ˔˃ˉˇˏ˃ˉ ɰΦ 2Σ ɼ˖ˋˍʱˁʹ ɹΦ 3 

I. Giannakou 1, B. Tahboub 2, I. Kostaki 3 
 
 1ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
 2ɳʻ˄ʽˁʺ ɮʻ˂ʹˍʽˁʺ ɮˁʰʵʹ˃ʾʰ άɰΦ ɽʶʲˋˁʽέ ʅˈ˒ʽʰΣɰˇˎ˂ʴʰˊʾʰˌ 
 3ɾʶˍʰˉˍˎ˔ʽʰˁʺ ʊˇʽˍʺˍˊʽʰΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
 1Democritus University of Thrace, D.P.E.S.S., Komotini 
 2bŀǘƛƻƴŀƭ {ǇƻǊǘ !ŎŀŘŜƳȅ ά±ŀǎǎƛƭ [ŜǾǎƪƛέΣ {ƻŦƛŀΣ .ǳƭƎŀǊƛŀ 
 3MSc, candidate at the Democritus University of Thrace, D.P.E.S.S., Komotini 
 

Email: giannakouiordanis@gmail.com 
 

The aim of the present study is to evaluate the effect of somatotype characteristics of female handball 
players and how they affect their physical capabilities. A total of 9 teams were examined from divisions 
A1 and A2, of which 5 teams from the A1 division and 4 from the A2 division. A total of 61 players of 
them were belonging in A1 and 40 of them in A2. Four indicators of somatotypes testing were used 
(triceps folds, scapula folds, hip folds, calf folds) and they were tested for the correlation with twelve 
physical tests: 20 m run, Standing long jump, Triple jump, High jump, Vertical jump after three steps, 
Sit-up test, Flexibility test, shuttle run, 7-meter throw - speed (V), Throwing from 3 steps ς V, Throw 
with a rebound of 3 steps ς V, Throwing a handball at length. The Microsoft Excel 2010 program was 
used to process and analyse all data from the output using frequency distribution and correlation 
analysis with Pearson's coefficient (r) for =h0.05 and h=0.01. From the results, it is clear that there is a 
statistically significant correlation of the coefficient between the indicators except for the flexibility 
and throwing tests for" A1" groups and that the results of (r) in "A2" groups are not significant to 
somatotype in the same indicators. In addition, the results for the sit-ups set of data were only 
correlated with the triceps folds test for coefficient (r) at =h0.05. Also, the result of the distribution 
showed that there were differences in somatotype testing depending on age in each division. As a 
conclusion, the study showed and analysed the influence of somatotype characteristics and 
demonstrated that the somatotype characteristics affect the physical capabilities of female handball 
players, and these results will help improve the selection of players and take into account their 
somatotype characteristics. 

 

Keywords: Physical Capabilities, Handball, Female Player, Somatotype Characteristics  
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ɶ ɳʃɹɲʄɮʅɶ ʆʍɿ ɮɿɸʄʍʃʁɾɳʆʄɹɼʍɿ ʋɮʄɮɼʆɶʄɹʅʆɹɼʍɿ ʅʆɹʅ ʄɹʌɳɹʅ ʅɳ ɮɸɽɶʆʄɹɳʅ ʆɶʅ 
ʋɳɹʄʁʅʊɮɹʄɹʅɶʅ ʅʇɾʊʍɿɮ ɾɳ ʆɶɿ ɼɮʆɶɱʁʄɹɮ 
 

THE INFLUENCE OF ANTHROPOMETRIC CHARACTERISTICS ON THROWING IN FEMALE HANDBALL 
PLAYERS ACCORDING TO THE DIVISIONS 

 

ʆʰ˔˃ˉˇˏ˃ˉ ɰ. 1, ɱʽʰ˄˄ʰˁˇˏ ɹ. 2  
B. Tahboub 1, I. Giannakou 2 

 

 1 ɳʻ˄ʽˁʺ ɮʻ˂ʹˍʽˁʺ ɮˁʰʵʹ˃ʾʰ άɰ. ɽʶʲˋˁʽέ ʅˈ˒ʽʰ, ɰˇˎ˂ʴʰˊʾʰˌ 
 2 ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
 1 bŀǘƛƻƴŀƭ {ǇƻǊǘ !ŎŀŘŜƳȅ ά±ŀǎǎƛƭ [ŜǾǎƪƛέΣ {ƻŦƛŀΣ .ǳƭƎŀǊƛŀ 
 2 Democritus University of Thrace, D.P.E.S.S., Komotini  
 

Email: basselt@abv.bg  
 

The aim of the present study is to evaluate the influence of anthropometric characteristics of female 
handball players and how they affect their throwing capabilities. A total of 9 teams were examined 
from divisions A1 and A2. Specifically, 5 teams from the A1 division and 4 from the A2 division and a 
total of 61 players of them in A1 and 40 players in A2. Nine indicators of anthropometric testing were 
used (height, arm span, upper extremity length, span length, span width, shoulder width, arm 
circumference, forearm circumference, and dynamometry of the hand) and they were tested for the 
correlation with six motor tests: a) Goal throw ς time, b) Goal throwing ς accuracy, c) 7-meter throw - 
speed (V), d) Throwing from 3 steps ς V, e) Throw with a rebound of 3 steps ς V, f) Throwing a handball 
at length. All data from the results have been processed and analysed in Microsoft Excel 2010 software, 
ǳǎƛƴƎ ŎƻǊǊŜƭŀǘƛƻƴ ŀƴŀƭȅǎƛǎ ǿƛǘƘ tŜŀǊǎƻƴΩǎ ŎƻŜŦŦƛŎƛŜƴǘ όǊύ ŦƻǊ =h0.05 and h=0.01. From the results, it is 
clear that there is a statistically significant correlation of the coefficient between more than one 
indicator, and that in other cases there is no significant correlation in both groups. We observed 
correlations for the "A1" groups only in three throwing tests: 7-meter throw - speed (V), Throwing 
from 3 steps ς V, Throw with a rebound of 3 steps for both alphas =h0.05 and h=0.01. However, we 
also observed correlations for the "A2" groups in most tests except the test of "Goal throw ς time", 
and for span width and arm circumference, there was not a single correlation with the all throwing 
tests at both alphas h=0.05 and h=0.01. As a conclusion, the study showed and analysed the influence 
of anthropometric characteristics on the abilities of female handball players. We can confirm the 
influence of anthropometric characteristics on how women throw in handball, and those that increase 
results should be emphasized, while those that decrease them should be avoided. 

 

Keywords: Throwing, Handball, Female Player, Antropometric Characteristics  
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Aɿɮɽʇʅɶ TOY ɳʃɹɸɳʆɹɼʁY TRANSITION ɮɱʍɿʍɿ BASKETBALL EUROLEAGUE ʆɶʅ REAL ɾɮɲʄɹʆɶʅ 
ʆɹʅ ʃɳʄɹʁɲʁʇʅ 2018-21 
 

ANALYSIS OF OFFENSIVE TRANSITION IN BASKETBALL GAMES OF REAL MADRID, IN THE 2018-21 
EUROLEAGUE SEASONS 

 

ɾˉʶ˂ʶʴˊʱˍʹˌ ʋΦΣ ʃʷʴʽˇˌ ɱΦΣ ɽʶ˃ˇ˄ʾʵˇˎ ɳΦΣ ɽʶ˃ˇ˄ʾʵʹˌ ɿΦ  
C. Mpelegratis, G. Pegios, E. Lemonidou, N. Lemonidis  
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
Democritus University of Thrace, D.P.E.S.S., Komotini 
 

Email: chrisbelegratis@gmail.com 
 

ʅˍʹ˄ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹ ˇʽ ˇ˃ʱʵʶˌ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˋˁˇˊʱˊˇˎ˄ ʶʾˍʶ ˃ʶ ʰʽ˒˄ʽʵʽʰˋ˃ˈ ʶʾˍʶ ˃ʶ ˇˊʴʰ˄˖˃ʷ˄ʹ 
ʶˉʾʻʶˋʹΦ ɶ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ʽˋ˔ˎˊˇˏ ʰʽ˒˄ʽʵʽʰˋ˃ˇˏ ʶʾ˄ʰʽ ˍˇ ˁ˂ʶʽʵʾ ʴʽʰ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ˃ʽʰˌ ˇ˃ʱʵʰˌΦ ʅˁˇˉˈˌ 
ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ʹ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʹ ˋˏʴˁˊʽˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍ˖˄ ʰʽ˒˄ʽʵʽʰˋ˃˗˄ ˍʹˌ ʄʶʱ˂ 
ɾʰʵˊʾˍʹˌ ˁʰʽ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄ ˍʹˌΣ ˋˍʹ˄ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹΣ ˋˍˇ ˉˊ˖ˍʱʻ˂ʹ˃ʰ ˍʹˌ 9ǳǊƻƭŜŀƎǳŜΣ ˋʶ ˍˊʶʽˌ 
ˋʶʸˈ˄ нлму-нлнмΦ ɳˉʾˋʹˌΣ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʹ ˍʰˁˍʽˁʺ ˍʹˌ ʶˉʾʻʶˋʹˌ όʰʽ˒˄ʽʵʽʰˋ˃ˈˌ ς ˇˊʴʰ˄˖˃ʷ˄ʹ 
ʶˉʾʻʶˋʹύ ˍʹˌ ʄʶʱ˂ ˁʰʽ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄ ˍʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇˎ ʰʴ˗˄ʰ ό˄ʾˁʹ ς ʺˍˍʰύΦ ʆˇ 
ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ млм ʰʴ˗˄ʶˌ ˍʹˌ ʄʶʱ˂Σ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ прсф 
ʰʽ˒˄ʽʵʽʰˋ˃ˇʾΦ ɱʽʰ ˍʹ˄ ˋˍʰˍʽˋˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ʷʴʽ˄ʶ ʷ˂ʶʴ˔ˇˌ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌ ˍ˖˄ ˍʽ˃˗˄ ˃ʶ ˍʹ˄ ˃ʹ 
ˉʰˊʰ˃ʶˍˊʽˁʺ ·ч όŎƘƛ ǎǉǳŀǊŜύ ˁʰˍʰ˄ˇ˃ʺΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ 
ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʺ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ˍˊʽ˗˄ ˋʶʸˈ˄ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄Φ ɮ˒ˇˊʱ ˍʹ˄ 
ʶˉʽˍˎ˔ʾʰ ˍ˖˄ ʰʽ˒˄ʽʵʽʰˋ˃˗˄ ˍʹ˄ мʹ ˋʶʸˈ˄ рпΣо҈Σ нʹ ˋʶʸˈ˄ слΣс҈ ˁʰʽ оʹ ˋʶʸˈ˄ ртΣн҈Φ ʅˍʹ ˋˏʴˁˊʽˋʹ 
ʶˉʽˍˎ˔ʹ˃ʷ˄˖˄ ˁʰʽ ʰˉˇˍˎ˔ʹ˃ʷ˄˖˄ ʰʽ˒˄ʽʵʽʰˋ˃˗˄Σ ˁʰʽ ˍˇ˄ ˔ˊˈ˄ˇ ʶˁˍʷ˂ʶˋʹˌΣ ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʱ ˁʰʻ˗ˌ 
ʷ˅ʽ ˋˍˇˎˌ ʵʷˁʰ ˍ˖˄ ˉˊ˖ˍʶˎˈ˄ˍ˖˄ ʺˍʰ˄ ˉʶˍˎ˔ʹ˃ʷ˄ˇʽΣ ˈˉ˖ˌ ˁʰʽ ˍ˖˄ ʵʶˎˍʶˊʶˎˈ˄ˍ˖˄Φ ɲʶ ʲˊʷʻʹˁʰ˄ 
ˋˍʰˍʽˋˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˇˊʴʰ˄˖˃ʷ˄˖˄ ʶˉʽʻʷˋʶ˖˄ ˁʰʽ ʰʽ˒˄ʽʵʽʰˋ˃˗˄ ʰ˄ʱ˃ʶˋʰ 
ˋˍʹ˄ ʄʶʱ˂ ɾʰʵˊʾˍʹˌ ˁʰʽ ˍˇˎˌ ʰ˄ˍʽˉʱ˂ˇˎˌ ˍʹˌΦ ɳˉʾˋʹˌΣ ˁʰˍʰʴˊʱ˒ʹˁʶ ˈˍʽ ˍʹ˄ мʹ ˋʶʸˈ˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰʽ˒˄ʽʵʽʰˋ˃ˇʾ ʰˉˈ ˍʽˌ ʱ˂˂ʶˌ ʵˎˇ ˋʶʸˈ˄Φ ʆʹ˄ нʹ ˋʶʸˈ˄ ʹ ʄʶʱ˂ ʶʾ˔ʶ 
ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˄ʽˁ˗˄ у ˋˍʽˌ мл ˉʶˊʾˉˇˎ ˁʰʽ ˍʹ˄ оʹ ˋʶʸˈ˄ ˍˇ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˃ʶ с ˋˍˇˎˌ мл 
ˉʶˊʾˉˇˎΦ ʅʶ ˈ˂ʶˌ ˍʽˌ ˋʶʸˈ˄ ˍʽˌ о ˋˍʽˌ мл ʶˉʽʻʷˋʶʽˌ ʶˁˍʶ˂ˇˏˋʶ ˇ Ǉƻƛƴǘ ƎǳŀǊŘ ˁʰʽ ʰˁˇ˂ˇˎʻˇˏˋʰ˄ ˇ 
ǎƘƻƻǘƛƴƎ ƎǳŀǊŘΣ ˇ ǎƳŀƭƭ ŦƻǊǿŀǊŘΣ ˇ ǇƻǿŜǊ ŦƻǊǿŀǊŘ ˁʰʽ ˇ ŎŜƴǘŜǊΦ ʁʽ ʶˉʽʻʷˋʶʽˌ ˍʹˌ ʄʶʱ˂ ʻʰ ˃ˉˇˊˇˏˋʰ˄ 
˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˉˊˈˍˎˉˇ ʰʴ˖˄ʽˋˍʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ʴʽʰ ˍˇ˄ ˎ˕ʹ˂ˈ ˊˎʻ˃ˈ ˉʰʽ˔˄ʽʵʽˇˏΦ 
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ɶ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹ ʶ˅ʶ˂ʾˋˋʶˍʰʽ ˋˎ˄ʶ˔˗ˌ ˍˈˋˇ ˋˍʹ˄ ˍʶ˔˄ʽˁʺ ˍ˖˄ ˉʰʽˁˍ˗˄ ˈˋˇ ˁʰʽ ˋˍˇ ʶˉʾˉʶʵˇ ˍʰˁˍʽˁʺˌ 
ˍ˖˄ ˇ˃ʱʵ˖˄Φ ɾʾʰ ˋʹ˃ʰ˄ˍʽˁʺ ʶ˅ʶ˂ʽˋˋˈ˃ʶ˄ʹ ʶˉʽʻʶˍʽˁʺ ˍʰˁˍʽˁʺ ʶʾ˄ʰʽ ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶˍʰ˅ˏ ʵˏˇ ˉʰʽˁˍ˗˄ 
ˉˇˎ ˇ˄ˇ˃ʱʸʶˍʰʽ ζǇƛŎƪ ŀƴŘ ǊƻƭƭηΦ ʅˁˇˉˈˌ ʰˎˍʺˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˁʰˍʱ ˉˈˋˇ ʶˉʹˊʶʱˋˍʹˁʶ 
ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ǇƛŎƪ ŀƴŘ Ǌƻƭƭ ʰˉˈΣ ˍˇˎˌ ˉʰʾˁˍʶˌ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄Σ ˍʽˌ ʶˉʽʻʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ 
ˍ˖˄ ˉʰʽˁˍ˗˄ ˃ʶˍʱ ˍˇ ǎŎǊŜŜƴ ˁʰʽ ˍˇ˄ ˉʰʾˁˍʹ ˉˇˎ ˇ˂ˇˁ˂ʺˊ˖ˋʶ ˍˇ ǇƛŎƪ ŀƴŘ ǊƻƭƭΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ 
ʰʴ˗˄ʶˌ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ ʃˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ ɼнл ˍˇˎ нлмт ʰˉˈ ˍʹ ˒ʱˋʹ ˍ˖˄ мс όˉˊˇʹ˃ʽˍʶ˂ʽˁˇʾΣ 
ʹ˃ʽˍʶ˂ʽˁˇʾ ˁʰʽ ˍʶ˂ʽˁˇʾύΣ όƴҐмсύΦ ɼʰˍʰʴˊʱ˒ʹˁʰ˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ сру ǇƛŎƪ ŀƴŘ Ǌƻƭƭ ʶˉʽʻʷˋʶʽˌΦ ɱʽʰ ˍʹ˄ 
ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰʴ˗˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋʹ˃ʶʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ {ǇƻǊǘǎŎƻǳǘ {¢!Φ 
ʍˌ ʶˉʽˍˎ˔ʾʰ-ʰˉˇˍˎ˔ʾʰ ˍʹˌ ʶˉʾʻʶˋʹˌ ˇˊʾˋˍʹˁʶ ʹ ʶˉʾˍʶˎ˅ʹ ˁʰ˂ʰʻʽˇˏ ʵˏˇ όнΩύ ʺ ˍˊʽ˗˄ όо˘ύ ˉˈ˄ˍ˖˄Φ ʍˌ 
ʶˉʽʻʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˍ˖˄ ˉʰʽˁˍ˗˄ ˃ʶˍʱ ˍˇ ǇƛŎƪ ŀƴŘ Ǌƻƭƭ ˇˊʾˋˍʹˁʰ˄ ʹ ʶˉʽ˂ˇʴʺ ˄ʰ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˍʹ˄ 
ʶˉʾʻʶˋʹ ˇ ˔ʶʽˊʽˋˍʺˌ ʺ ˇ ˋˁˊʾ˄ʶˊ ˁʰʽ ˖ˌ ˉʰʾˁˍʹˌ ˉˇˎ ˋˇˏˍʰˊʶ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ʶˉʾʻʶˋʹˌ ˇˊʾˋˍʹˁʰ˄ ˇ 
˔ʶʽˊʽˋˍʺˌ ˍʹˌ ˃ˉʱ˂ʰˌ ˁʰʻ˗ˌ ˁʰʽ ˇ ˉʰʾˁˍʹˌ ˉˇˎ ʵʷ˔ʶˍʰʽ ˍʹ˄ ʰˋˋʾˋˍ ʰˉˈ ˍˇ˄ ˔ʶʽˊʽˋˍʺΦ ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ 
ʰ˄ʱ˂ˎˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˉʰˁʷˍˇ ɹɰɾ {t{{ {ǘŀǘƛǎǘƛŎǎ нпΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ 
ˋˎ˔˄ˇˍʺˍ˖˄ ˁʰʽ /Ǌƻǎǎǘŀōǎ ˃ʶ Ȅ 2 ʰ˄ʱ˂ˎˋʹ ʴʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʵʽʰ˒ˇˊ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄Φ 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˇˌ ˃ʷˊˇˌ ˍ˖˄ ʶˉʽʻʷˋʶ˖˄ ˃ʶˍʱ ˍˇ ōŀƭƭ ǎŎǊŜŜƴ ˇ ˔ʶʽˊʽˋˍʺˌ 
ˍʹˌ ˃ˉʱ˂ʰˌ ʶˉʷ˂ʶ˅ʶ ˄ʰ ʶˉʽˍʶʻʶʾ ˋˍˇ ˁʰ˂ʱʻʽ ʶʾˍʶ ˃ʶ ʵʽʶʾˋʵˎˋʹ όопΦн҈ύ ʶʾˍʶ ˃ʶ ˋˇˎˍ ˋˍˇ ˁʰ˂ʱʻʽ όнуΦф҈ύΣ 
ʶ˄˗ ʰˁˇ˂ˇˏʻʹˋʶ ʹ ʵʽʶʾˋʵˎˋʹ ˍˇˎ ˕ʹ˂ˇˏ ˉˊˇˌ ˍˇ ˁʰ˂ʱʻʽ όмсΦс҈ύΦ ɮˁˈ˃ʹΣ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ōŀƭƭ ǎŎǊŜŜƴ 
ˇ ˔ʶʽˊʽˋˍʺˌ ˍʹˌ ˃ˉʱ˂ʰˌ ʺˍʰ˄ ʰˎˍˈˌ ˉˇˎ ˍʶ˂ʶʾ˖ˋʶ ˍʹ˄ ʶˉʾʻʶˋʹ όрпΦф҈ύΦ ʆʷ˂ˇˌΣ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ǇƛŎƪ ΨƴΩ 
Ǌƻƭƭ ʺˍʰ˄ ʰˉˇˍˎ˔ʹ˃ʷ˄ʰ όрфΦф҈ύΦ ɳˉʽˉ˂ʷˇ˄Σ ˋʹ˃ʰ˄ˍʽˁʺ ʺˍʰ˄ ˁʰʽ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍˇˎ ǇƛŎƪ ΨƴΩ Ǌƻƭƭ 
˃ʶ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ʺ ʰˉˇˍˎ˔ʾʰ ˍʹˌ ʶˉʾʻʶˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ˋˇˎˍʷˊ ˃ʶ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ʺ ˍʹ˄ ʰˉˇˍˎ˔ʾʰ ˍʹˌ 
ʶˉʾʻʶˋʹˌΦ ɮ˄ˍʾʻʶˍʰΣ ʵʶ˄ ˎˉʺˊ˅ʶ ʶˉʾʵˊʰˋʹ ˍ˖˄ ˉʰʽˁˍ˗˄ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍˇ ǇƛŎƪ ŀƴŘ Ǌƻƭƭ ˃ʶ ˍʹ˄ 
ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʺ ʰˉˇˍˎ˔ʹ˃ʷ˄ʹ ʷˁʲʰˋʺ ˍˇˎΦ ɮˉˇʵʶʽˁ˄ˏʶˍʰʽ ʶˉˇ˃ʷ˄˖ˌ ʹ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰ ˍʹˌ ʶ˅ʷ˂ʽ˅ʺˌ ˍˇˎ 
ōŀƭƭ ǎŎǊŜŜƴ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ˋˇˎˍʷˊ ʴʽʰ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ˍˇˎ ǇƛŎƪ ŀƴŘ ǊƻƭƭΣ ʵʾ˄ˇ˄ˍʰˌ ʷˍˋʽ ˉˇ˂ˏˍʽ˃ʶˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌ ˗ˋˍʶ ˄ʰ ʶ˅ʶ˂ʾ˅ˇˎ˄ ˁʰ˂ˏˍʶˊʰ ˍˇˎˌ ˉʰʾˁˍʶˌ ˍˇˎˌΦ 
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ɶ ˁʰ˂ʰʻˇˋ˒ʰʾˊʽˋʹ ʰˉʰʽˍʶʾ ˋˎ˄ʶ˔ʺ ˋˎ˃˃ʶˍˇ˔ʺ ˈ˂˖˄ ˍ˖˄ ˉʰʽˁˍ˗˄ ˋˍʹ˄ ʶˉʾʻʶˋʹΦ ɶ ˋ˖ˋˍʺ ˂ʺ˕ʹ 
ʰˉˇ˒ʱˋʶ˖˄ ˉˊʽ˄ ˍʹ˄ ˁʰˍʱ˂ʹ˅ʹ ˍʹˌ ʶˉʾʻʶˋʹˌ ˋˍˇ ǇƛŎƪ ŀƴŘ Ǌƻƭƭ ˇʵʹʴʶʾ ˋˍʹ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍʹˌ 
ʰˉˈʵˇˋʹˌ ˍ˖˄ ˇ˃ʱʵ˖˄ ˉˇˎ ˍˇ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄Φ ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˁʰˍʱ ˉˈˋˇ ʹ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ǇƛŎƪ ΨƴΩ Ǌƻƭƭ ʶˉʹˊʶʱˋˍʹˁʶ ʰˉˈ ˍˇ˄ ˔ˊˈ˄ˇ ʶˁˍʷ˂ʶˋʹˌ ˍˇˎΣ ˍʹ˄ ˉ˂ʶˎˊʱ ˉˇˎ 
ˉˊˇˍʾ˃ʹˋʶ ˇ ˔ʶʽˊʽˋˍʺˌ ˋˍˇ ōŀƭƭ ǎŎǊŜŜƴ ˁʰʽ ˍʽˌ ʶˉʽʻʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˍ˖˄ ˉʰʽˁˍ˗˄ ˉˊʽ˄ ˍˇ ˋˇˎˍΦ 
ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ ʰʴ˗˄ʶˌ ʰˉˈ ˍʹ ˒ʱˋʹ ˍ˖˄ мс ˍˇˎ ʃʰ˄ʶˎˊ˖ˉʰʿˁˇˏ ʃˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ ɳ˒ʺʲ˖˄ 
нлмт όˉˊˇʹ˃ʽˍʶ˂ʽˁˇʾΣ ʹ˃ʽˍʶ˂ʽˁˇʾ ˁʰʽ ˍʶ˂ʽˁˇʾύΣ όƴҐмсύΦ ɮ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ снф ǇƛŎƪ ΨƴΩ Ǌƻƭƭ ʶˉʽʻʷˋʶʽˌΦ ɱʽʰ ˍʹ˄ 
ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰʴ˗˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋʹ˃ʶʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ {ǇƻǊǘǎŎƻǳǘ {¢!Φ 
ʍˌ ʶˉʽˍˎ˔ʾʰ-ʰˉˇˍˎ˔ʾʰ ˍʹˌ ʶˉʾʻʶˋʹˌ ˇˊʾˋˍʹˁʶ ʹ ʶˉʾˍʶˎ˅ʹ ˁʰ˂ʰʻʽˇˏ ʵˏˇ όнύ ʺ ˍˊʽ˗˄ όоύ ˉˈ˄ˍ˖˄Σ 
ʶ˂ʶˎʻʷˊ˖˄ ʲˇ˂˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˃ˉ˂ˇˁΦ ʍˌ ˔ˊˈ˄ˇˌ ʶˁˍʷ˂ʶˋʹˌ ˍʹˌ ˇˊʾˋˍʹˁʶ ˍˇ ˁʱʻʶ ʵʶˁʱ˂ʶˉˍˇΣ ˖ˌ 
ˉ˂ʶˎˊʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˇ ˔ʶʽˊʽˋˍʺˌ ˇˊʾˋˍʹˁʶ ʹ ʵʶ˅ʽʱ ˁʰʽ ʹ ʰˊʽˋˍʶˊʺΣ ˖ˌ ʶˉʽʻʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˍ˖˄ 
ˉʰʽˁˍ˗˄ ˃ʶˍʱ ˍˇ ǇƛŎƪ ŀƴŘ Ǌƻƭƭ ˇˊʾˋˍʹˁʰ˄ ʹ ʶˉʽ˂ˇʴʺ ˄ʰ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˍʹ˄ ʶˉʾʻʶˋʹ ˇ ˔ʶʽˊʽˋˍʺˌ ʺ ˇ 
ˋˁˊʾ˄ʶˊ ˁʰʽ ˖ˌ ˉʰʾˁˍʹˌ ˉˇˎ ˋˇˏˍʰˊʶ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ʶˉʾʻʶˋʹˌ ˇˊʾˋˍʹˁʰ˄ ˇ ˔ʶʽˊʽˋˍʺˌ ˍʹˌ ˃ˉʱ˂ʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˇ ˉʰʾˁˍʹˌ ˉˇˎ ʵʷ˔ʶˍʰʽ ˍʹ˄ ʰˋʾˋˍ ʰˉˈ ˍˇ˄ ˔ʶʽˊʽˋˍʺΦ ɱʽʰ ˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 
ˍˇ ˉʰˁʷˍˇ ɹɰɾ {t{{ {ǘŀǘƛǎǘƛŎǎ нпΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ ˋˎ˔˄ˇˍʺˍ˖˄ ˁʰʽ /Ǌƻǎǎǘŀōǎ ˃ʶ Ȅ 2 (Chi-
ǎǉǳŀǊŜ ǘŜǎǘύ ʰ˄ʱ˂ˎˋʹ ʴʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʵʽʰ˒ˇˊ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ʷʵʶʽ˅ʰ˄ ˉ˖ˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ п ˋˍʽˌ мл ʶˉʽʻʷˋʶʽˌ ʺˍʰ˄ ʶˉʽˍˎ˔ʹ˃ʷ˄ʰ ʺ ʰˉˇˍˎ˔ʹ˃ʷ˄ʰ ˋˇˎˍ ʵˏˇ 
ˉˈ˄ˍ˖˄Φ ʁʽ п ˋˍʽˌ мл ʶˉʽʻʷˋʶʽˌ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ˋˍˇ ˍʷˍʰˊˍˇ ˁʰʽ ˋˍˇ ˍˊʾˍˇ ʵʶˁʱ˂ʶˉˍˇ ˍ˖˄ ʰʴ˗˄˖˄Σ ʶ˄˗ 
ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇˊʷˌ ʰˉˈ ˍʽˌ ˃ʽˋʷˌ ʶˉʽʻʷˋʶʽˌ ˇ ˔ʶʽˊʽˋˍʺˌ ʶˉʷ˂ʶ˅ʶ ˄ʰ ˉʱʶʽ ʰˉˈ ˍʹ˄ ʵʶ˅ʽʱ ˉ˂ʶˎˊʱΦ 
ɳˉʽˉ˂ʷˇ˄Σ ˋˍʽˌ о ʰˉˈ ˍʽˌ мл ʶˉʽʻʷˋʶʽˌ ōŀƭƭ ǎŎǊŜŜƴ ˇ ˔ʶʽˊʽˋˍʺˌ ˍʹˌ ˃ˉʱ˂ʰˌ ʶˉʷ˂ʶ˅ʶ ˄ʰ ˋˎ˄ʶ˔ʾˋʶʽ ˍʹ˄ 
ˍʰˁˍʽˁʺ ˃ʶ ʵʽʶʾˋʵˎˋʹ Φ ʆʷ˂ˇˌΣ ˎˉʺˊ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ʶˁˍʷ˂ʶˋʹˌΣ ˍʹˌ ˉ˂ʶˎˊʱˌ ˋˍʹ˄ 
ˇˉˇʾʰ ˉˊˇˍʾ˃ʹˋʶ ˄ʰ ˁʽ˄ʹʻʶʾ ˇ ˔ʶʽˊʽˋˍʺˌ ˁʰʽ ˍʹˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍˇˎ ǇƛŎƪ ΨƴΩ Ǌƻƭƭ ˃ʶ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ʺ ʰˉˇˍˎ˔ʾʰ 
ˍʹˌ ʶˉʾʻʶˋʹˌΦ ʆʰ ˋˇˎˍ ʵˏˇ ˉˈ˄ˍ˖˄ ʷ˔ˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋˇˋˍʱ ʶˎˋˍˇ˔ʾʰˌ ˁʰʽ ʶʾ˄ʰʽ ʶˎˁˇ˂ˈˍʶˊˇ ˄ʰ 
ʶˉʽˍʶˎ˔ʻˇˏ˄ ʶʱ˄ ˉˊˇʹʴʹʻʶʾ ʵʽʶʾˋʵˎˋʹ ˍˇˎ ˔ʶʽˊʽˋˍʺΦ ʁʽ ˃ʶˍʰʲ˂ʹˍʷˌ ʰˎˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʲˇʹʻʺˋˇˎ˄ 
ˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌ ˋˍʹ ˄ʾˁʹΦ 
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ɶ ʰˉˈʵˇˋʹ ˋʶ ʷ˄ʰ˄ ʰʴ˗˄ʰ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ ʶʾ˄ʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʽʰˌ ʵˎ˄ʰ˃ʽˁʺˌ ˁʰʽ ʵʽʰʵˊʰˋˍʽˁʺˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ˃ʶˍʰ˅ˏ ʵˏˇ ˇ˃ʱʵ˖˄Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ 
ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʰ˄ˍʽˉʱ˂ˇˎ ˋˍˇˎˌ ʵʶʾˁˍʶˌ ʰˉˈʵˇˋʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍʹ˄ ˉʶˍˇˋ˒ʰʾˊʽˋʹ ʰ˄ʵˊ˗˄ 
ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΦ ɼʰˍʰʴˊʱ˒ʹˁʰ˄ ʹ ʰʴ˖˄ʽˋˍʽˁʺ ʰˉˈʵˇˋʹ ˄ʽˁʹˍˊʽ˗˄ ˁʰʽ ʹˍˍʹ˃ʷ˄˖˄ ˇ˃ʱʵ˖˄ όbҐртсύ 
ʰˉˈ нуу ˋʶˍ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ ʃˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ ʰ˄ʵˊ˗˄ нлнм ˁʰʽ ʰ˄ʰ˂ˏʻʹˁʶ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ 
мм ʵʶʽˁˍ˗˄ ʰʴ˖˄ʽˋˍʽˁʺˌ ʰˉˈʵˇˋʹˌ ʰˉˈ р ʲʰˋʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍʹˌ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ όˋʶˊʲʾˌΣ ˎˉˇʵˇ˔ʺ 
ˋʶˊʲʾˌΣ ʶˉʾʻʶˋʹ ˃ʶˍʱ ʰˉˈ ˎˉˇʵˇ˔ʺ ˋʶˊʲʾˌ ˁʰʽ ʱ˃ˎ˄ʰΣ ˃ˉ˂ˇˁΣ ˃ʶˍʰʲʾʲʰˋʹ ʴʽʰ ʶˉʾʻʶˋʹύΦ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ 
ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʰˁˍʽˁʺ ˁ˂ʾ˃ʰˁʰ ʷ˅ʽ ʶˉʽˉʷʵ˖˄ ʰˉˈ ʵˏˇ ʷ˃ˉʶʽˊˇˎˌ ʰ˄ʰ˂ˎˍʷˌ 
ʰʴ˗˄˖˄ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˋ˔ʶˍʽˁˇˏ ˂ˇʴʽˋ˃ʽˁˇˏΦ ʁ ʶ˄ʵˇʰˍˇ˃ʽˁˈˌ ˁʰʽ ʵʽʰˍˇ˃ʽˁˈˌ ʷ˂ʶʴ˔ˇˌ 
ʰ˅ʽˇˉʽˋˍʾʰˌ ˉʰˊʰˍʹˊʹˍ˗˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍ˖˄ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˁʰˍʰʴˊʰ˒˗˄ 
ˁʰʽ ˉʰˊˇˎˋʾʰˋʶ ˍʽ˃ʷˌ ˋˍʰʻ˃ʽˋ˃ʷ˄ˇˎ ʵʶʾˁˍʹ /ƻƘŜƴ ҔΦутпΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˎˋʹ 
ˋˎˋˍʰʵˇˉˇʾʹˋʹˌ ʵˏˇ ʲʹ˃ʱˍ˖˄ ˃ʶ ˁˊʽˍʺˊʽʰ ˍˇˎˌ ˋˎ˄ˇ˂ʽˁˇˏˌ ʲʰʻ˃ˇˏˌ ˉˇˎ ˋˎʴˁʷ˄ˍˊ˖ˋʰ˄ ˇʽ ˇ˃ʱʵʶˌ 
ˋˍʹ ʵʽˇˊʴʱ˄˖ˋʹΣ ˍʹ˄ ˍʶ˂ʽˁʺ ˁʰˍʱˍʰ˅ʹΣ ˍʹ˄ ʰ˄ʰ˂ˇʴʾʰ ˁʶˊʵʽˋ˃ʷ˄˖˄κ˔ʰ˃ʷ˄˖˄ ˋʶˍ ˁʰʽ ˉˈ˄ˍ˖˄ ˃ʶ ˋˍˈ˔ˇ 
ˍˇ˄ ʵʽʰ˔˖ˊʽˋ˃ˈ ˍ˖˄ нп ˇ˃ʱʵ˖˄ ˋʶ ˍˊʾʰ ʴˁˊˇˎˉ ˉˇʽˈˍʹˍʰˌ όʇҐˎ˕ʹ˂ˈΣ ɾҐ˃ʶˋʰʾˇΣ ʋҐ˔ʰ˃ʹ˂ˈύ ˁʰʽ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ с ˍˏˉˇʽ ʰʴ˗˄ʰ όʇʇΣ ʇɾΣ ʇʋΣ ɾɾΣ ɾʋΣ ʋʋύ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄Φ 
ɶ ʵʽ˖˄ˎ˃ʽˁʺ ˂ˇʴʽˋˍʽˁʺ ˉʰ˂ʽ˄ʵˊˈ˃ʹˋʹ ʷʵʶʽ˅ʶ ˈˍʽ ʴʽʰ ˁʱʻʶ ˍˏˉˇ ʰʴ˗˄ʰΣ ˇʽ ʵʶʾˁˍʶˌ ʰʴ˖˄ʽˋˍʽˁʺˌ 
ʰˉˈʵˇˋʹˌ ˉˇˎ ʵʽʰˁˊʾ˄ˇˎ˄ ˍʹ ˄ʾˁʹ ˁʰʽ ˍʹ˄ ʺˍˍʰ ʵʽʰ˒ˇˊˇˉˇʽˇˏ˄ˍʰʽΣ ʶ˄˗ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ 
ʶˉʾʻʶˋʹˌ ˃ʶˍʱ ʰˉˈ ʱ˃ˎ˄ʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˍˏˉˇˎˌ ʰʴ˗˄ʰ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄Φ 
ɯ˂˂ʶˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉʰˊʱ˃ʶˍˊˇʽ ʺˍʰ˄ ˍʰ ˋʶˊʲʾˌ ʱˋˇʽ ˃ʶ ˂ˈʴˇ ˉʽʻʰ˄ˇˍʺˍ˖˄ όhwύ мΣп ʴʽʰ ˁʱʻʶ ˃ˇ˄ʱʵʰ 
ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌ ʰˉˈʵˇˋʹˌΣ ˇʽ ˃ˉ˂ˇˁʰˊʽˋ˃ʷ˄ʶˌ ʶˉʽʻʷˋʶʽˌ ˃ʶˍʱ ʰˉˈ ˎˉˇʵˇ˔ʺ όhwҐ мΣмύ ˁʰʽ ˇʽ ˂ʱʻˇˌ 
˃ʶˍʰʲʽʲʱˋʶʽˌ ʴʽʰ ʶˉʾʻʶˋʹ όhwҐмΣсύ ˋʶ ʰʴ˗˄ʶˌ ˃ʶˍʰ˅ˏ ˇ˃ʱʵ˖˄ ˎ˕ʹ˂ʺˌ ˉˇʽˈˍʹˍʰˌ όʇʇύΦ ɱʽʰ ʰʴ˗˄ʶˌ 
˃ʶˍʰ˅ˏ ˇ˃ʱʵ˖˄ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ˉˇʽˈˍʹˍʰˌ ˎ˕ʹ˂ˈˍʶˊˇ ˂ˈʴˇ ˉʽʻʰ˄ˇˍʺˍ˖˄ ʶʾ˔ʶ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˃ˉ˂ˇˁ ˃ʶ 
hwҐмΣт ˁʰʽ мΣс ʴʽʰ ˍˏˉˇˎˌ ʰʴ˗˄ʰ ʇɾ ˁʰʽ ʇʋΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɶ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ˁʰˍʱˍʰ˅ʹ ʰ˄ʱ ˃ˇ˄ˍʷ˂ˇ 
ˉˊˈʲ˂ʶ˕ʹˌ ʺˍʰ˄ уо-фм҈ ʶ˄˗ ˍˇ ˉˇˋˇˋˍˈ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˍʹˌ ʶ˅ʰˊˍʹ˃ʷ˄ʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ˉˇˎ ʶ˅ʹʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ ʶˉʽ˂ʶʴ˃ʷ˄ˇˎˌ ʵʶʾˁˍʶˌ ʰʴ˖˄ʽˋˍʽˁʺˌ ʰˉˈʵˇˋʹˌ ʺˍʰ˄ со-ус҈Φ ʆʰ ʶˎˊʺ˃ʰˍʰ ˎˉˇʴˊʰ˃˃ʾʸˇˎ˄ 
ˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ˍˇˎˌ ˉˊˇˉˇ˄ʹˍʷˌ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌ ˄ʰ ʶˋˍʽʱʸˇˎ˄ ˋˍʹ ʵʽʰ˒ˇˊʶˍʽˁˈˍʹˍʰ ˍ˖˄ ʰʴ˗˄˖˄ 
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ˋˍʹ ʸ˗˄ʹ с ˉˇˎ ʾˋ˖ˌ ʵʶʾ˔˄ʶʽ ˍʹ˄ ʰˁˊʾʲʶʽʰ ˁʰʽ ˍʹ ʻʷˋʹ ς ʸ˗˄ʹ ˉˇˎ ʰˉˇʵʾʵʶʽ ʷ˄ʰ ˁʶˊʵʽˋ˃ʷ˄ˇ ˉˈ˄ˍˇΦ 
ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˍˊʾˍʹ ˉʶˊʾˉˍ˖ˋʹΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˁʰʻˇˊʽˋˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʴʽʰ ʷ˄ʰ ˔ʰ˃ʷ˄ˇ ˉˈ˄ˍˇ ˃ʶˍʰ˅ˏ 
˄ʽˁʹˍˊʽ˗˄ ˁʰʽ ʹˍˍʹ˃ʷ˄˖˄ ˇ˃ʱʵ˖˄ ʺˍʰ˄ ʹ ˔ʰ˃ʷ˄ʹ ʶˉʾʻʶˋʹ ʷ˅˖Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʱ ʻʰ ˃ˉˇˊˇˏˋʰ˄ 
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʰˉˈʵˇˋʹˌ ˍʹˌ ʶˉʾʻʶˋʹˌ ˍ˖˄ ˉʶˍˇˋ˒ʰʽˊʽˋˍ˗˄ ʰ˄ʱ 
ʶʽʵʾˁʶˎˋʹ όɮˁҐ ʰˁˊʰʾˇʽ ʶˉʽʻʶˍʽˁˇʾΣ ɼҐ ˁʶ˄ˍˊʽˁˇʾ ʶˉʽʻʶˍʽˁˇʾΣ ɲҐ ʵʽʰʴ˗˄ʽˇʽ ˉʰˋʰʵˈˊˇˎύ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ 
ˍʽˌ ʰ˂˂ʹ˂ˇˎ˔ʾʶˌ ό/ɹҐ ʶˉʾʻʶˋʹ ˃ʶˍʱ ʰˉˈ ˎˉˇʵˇ˔ʺ ˋʶˊʲʾˌΣ /LLҐʰ˄ˍʶˉʾʻʶˋʹΣ /LLLҐ ʶˉʾʻʶˋʹ ˋʶ 
ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹ ˒ʱˋʹύΣ ˋˍˇˎˌ ʰʴ˗˄ʶˌ ˍˇˎ ʃʰʴˁˇˋ˃ʾˇˎ ʃˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ ɮ˄ʵˊ˗˄ нлмуΦ ɼʰˍʰʴˊʱ˒ʹˁʰ˄ 
ˁʰʽ ʰ˄ʰ˂ˏʻʹˁʰ˄ мΦтоу ʶˉʽʻʶˍʽˁʷˌ ʶ˄ʷˊʴʶʽʶˌ όɿҐмΦтоуύΦ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʶˉʽʻʷˋʶ˖˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʰˁˍʽˁʺ ˁ˂ʾ˃ʰˁʰ ˉʷ˄ˍʶ ʶˉʽˉʷʵ˖˄ ʰˉˈ ˍˊʽ˃ʶ˂ʺ ˇ˃ʱʵʰ ʷ˃ˉʶʽˊ˖˄ ˉˊˇˉˇ˄ʹˍ˗˄ 
ˉʶˍˇˋ˒ʰʾˊʽˋʹˌΦ ʁ ʶ˄ʵˇʰˍˇ˃ʽˁˈˌ ˁʰʽ ʵʽʰˍˇ˃ʽˁˈˌ ʷ˂ʶʴ˔ˇˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˉʰˊʰˍʹˊʹˍʺ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 
˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍ˖˄ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˁʰˍʰʴˊʰ˒˗˄ ˁʰʽ ˉʰˊˇˎˋʾʰˋʶ ˍʽ˃ʷˌ ˋˍʰʻ˃ʽˋ˃ʷ˄ˇˎ ʵʶʾˁˍʹ 
/ƻƘŜƴ ҔΦутрΦ ɶ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʷʴʽ˄ʶ ˃ʶ ʷ˂ʶʴ˔ˇ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌ ʋ 2 ˁ ʰʽ ˍˇ˄ ʰˁˊʽʲʺ ʷ˂ʶʴ˔ˇ CƛǎƘŜǊ ˃ʶ 
ˍʹ ˔ˊʺˋʹ ˍ˖˄ ˋˍʰˍʽˋˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ {t{{ ǾΦно {ǘŀǘƎǊŀǇƘƛŎǎ ǾΦрΦмΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇʽ ɲ 
ʺˍʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊˇʽ όʶˉʾˍʶˎ˅ʹ ˉˈ˄ˍˇˎύ ˋˍʹ /ɹ ʰˉˈ ˈˍʽ ˋˍʹ /ɹɹɹ όȊҐоΣло pҐлΣллнύΦ ɳ˄ˍˈˌ ˍ˖˄ 
ˎˉˇ˂ˇʾˉ˖˄ ʶʽʵʽˁʶˏˋʶ˖˄ ʵʶ˄ ˎˉʺˊ˅ʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌΦ ʍˋˍˈˋˇΣ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽʵʽˁʶˏˋʶ˖˄ ˋˍʹ /ɹ 
˒ʱ˄ʹˁʶ ˈˍʽ ˇʽ ɼ ˁʰʽ ˇʽ ɲ ʵʽʷ˒ʶˊʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʰˉˈ ˍˇˎˌ ɮˁ όȊҐ-3,29, pҖлΣллм 
ˁʰʽ ȊҐ-мΣфмΣ ǇҐлΣлрΣ ʰ˄ˍʾˋˍˇʽ˔ʰύΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱ ˋˍʹ /ɹɹ ˇʽ ɼ ʵʽʷ˒ʶˊʰ˄ ʰˉˈ ˍˇˎˌ ɮˁ όȊҐ-3,54, 
pҖлΣллмύ ˁʰʽ ˍˇˎˌ ɲ όȊҐнΣтпΣ pҐлΣллсύΣ ʶ˄˗ ˋˍʹ /ɹɹɹ ʵʽʷ˒ʶˊʰ˄ ˃ˈ˄ˇ˄ ʰˉˈ ˍˇˎˌ ɲ όȊҐнΣллΣ p=0,04). 
ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ˂ʰ˄ʻʰˋ˃ʷ˄ʶˌ ʶ˄ʷˊʴʶʽʶˌ ʰ˄ʱ ʶʽʵʾˁʶˎˋʹΣ ˇʽ ɮˁ ˉʰˊˇˎˋʾʰˋʰ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ˋˍʹ /L ʰˉˈ 
ˈˍʽ ˋˍʹ /ɹL (z=1,96, pҖлΣлрύΣ ʶ˄˗ ˇʽ ɲ ˋˍʹ /ɹL ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ /L όȊҐ-2,17, pҐлΣлоύΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰΣ 
ʶ˅ʶˍʱʸˇ˄ˍʰˌ ˍʽˌ ˂ʰ˄ʻʰˋ˃ʷ˄ʶˌ ʶ˄ʷˊʴʶʽʶˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽʵʽˁʶˏˋʶ˖˄ ʰ˄ʱ ʰ˂˂ʹ˂ˇˎ˔ʾʰΣ ˋˍʹ /L ˇʽ ɮˁ 
ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʰ˄ ˉʶˊʽˋˋˈˍʶˊʰ ˂ʱʻʹ ʰˉˈ ˍˇˎˌ ɼ ˁʰʽ ˍˇˎˌ ɲ όȊҐнΣмтΣ pҐлΣло ˁʰʽ ȊҐнΣпр, p=0,01, 
ʰ˄ˍʾˋˍˇʽ˔ʰύΣ ʶ˄˗ ˋˍʹ /LL ˇʽ ɲ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʰ˄ ˉʶˊʽˋˋˈˍʶˊʰ ˂ʱʻʹ ʰˉˈ ˍˇˎˌ ɮˁ ˁʰʽ ˍˇˎˌ ɼ όȊҐ-1,96, 
pҐлΣлр ˁʰʽ ȊҐ-1,90, pҐлΣлрΣ ʰ˄ˍʾˋˍˇʽ˔ʰύΦ ʅˍʹ /LLL ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌΦ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˇʽ ɼ ʶʾ˄ʰʽ ˇʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊˇʽ ˉʰʾˁˍʶˌ ˉˇˎ ʶˁ ˉʰˊʰ˂˂ʺ˂ˇˎ 
ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ ˁʰʽ ˍʰ ˂ʽʴˈˍʶˊʰ ˂ʱʻʹΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ ˋˎ˔˄ˈˍʶˊʹ ˍˊˇ˒ˇʵˈˍʹˋʹ ˍ˖˄ 
ˁʶ˄ˍˊʽˁ˗˄ ʰˉˈ ˍˇˎˌ ˉʰˋʰʵˈˊˇˎˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ʰ˂˂ʹ˂ˇˎ˔ʾʶˌ ˁʰʽ ʹ ˋˍˇ˔ʶˎ˃ʷ˄ʹ ʶ˅ʱˋˁʹˋʺ ˍˇˎˌ ˋʶ 
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ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˍʽˌ ˋˍʰˍʽˁʷˌ ˒ʱˋʶʽˌ ˁʰʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʱ ˍˇˎˌ ˋʶ 
ˉˇʵˇˋ˒ʰʽˊʽˁˇˏˌ ʰʴ˗˄ʶˌ ʴˎ˄ʰʽˁ˗˄Φ ʆˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʰ˄ см ʰʴ˗˄ʶˌ ʰˉˈ ˍˇ ²ƻƳŜƴΩǎ /ƘŀƳǇƛƻƴǎ 
[ŜŀƎǳŜ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˍʹ˄ ʰʴ˖˄ʽˋˍʽˁʺ ˉʶˊʾˇʵˇ нлнм-нлннΦ ʅˎ˄ˇ˂ʽˁʱ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ тло 
ˋˍʰˍʽˁʷˌ ˒ʱˋʶʽˌΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ʺˍʰ˄Σ ʰύ ˍˇ ʶʾʵˇˌ ˋˍʰˍʽˁʺˌ ˒ʱˋʹˌΣ ʲύ ʹ ʸ˗˄ʹ 
ʶˁˍʷ˂ʶˋʹˌΣ ʴύ ʹ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˌ ʶˁˍʷ˂ʶˋʹˌΣ ʵύ ˇ ˍˊˈˉˇˌ ʶˁˍʷ˂ʶˋʹˌΣ ʶύ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ 
ˋˍʰˍʽˁʺˌ ˒ʱˋʹˌΦ ɶ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˃ʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ {ǇƻǊǘǎŎƻǳǘ ˁʰʽ ʹ ˋˍʰˍʽˋˍʽˁʺ 
ˍˇˎˌ ʶˉʶ˅ʶˊʴʰˋʾʰ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˋˎ˔˄ˇˍʺˍ˖˄ όCǊŜǉǳŜƴŎƛŜǎύΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽΣ ˍˇ ˋˎ˔˄ˈˍʶˊˇ ʶʾʵˇˌ ˋˍʰˍʽˁʺˌ ˒ʱˋʹˌ ʺˍʰ˄ ˍˇ ˁˈˊ˄ʶˊ όрсΣо҈ύ ˁʰʽ ˍˇ ʱ˃ʶˋˇ ˒ʱˇˎ˂ 
όолΣп҈ύΦ ʁʽ ˋˎ˔˄ˈˍʶˊʶˌ ʸ˗˄ʶˌ ʶˁˍʷ˂ʶˋʺˌ ˍ˖˄ ˋˍʰˍʽˁ˗˄ ˒ʱˋʶ˖˄ ʺˍʰ˄ ʹ ʵʶ˅ʽʱ ʶˉʽʻʶˍʽˁʺ όопΣп҈ύ ˁʰʽ ʹ 
ʰˊʽˋˍʶˊʺ ʶˉʽʻʶˍʽˁʺ ʸ˗˄ʹ όнсΣн҈ύΦ ɳˉʾˋʹˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇʽ ̀ ˍʰˍʽˁʷˌ ˒ʱˋʶʽˌ ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ ˋ˔ʶʵˈ˄ 
˃ʶ ˍˇ ʾʵʽˇ ˉˇˋˇˋˍˈ ˁʰʻΩ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʰʴ˗˄ʰ ˁˎˊʾ˖ˌ ʰˉˈ ˍˇ слˇ ʷ˖ˌ ˍˇ трˇΦ ɮˁˈ˃ʹ 
ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇ ˋˎ˔˄ˈˍʶˊˇˌ ˍˊˈˉˇˌ ʶˁˍʷ˂ʶˋʺˌ ˍˇˎˌ ʺˍʰ˄ ʹ ʰˉʶˎʻʶʾʰˌ ˋʷ˄ˍˊʶˌ όрфΣо҈ύΦ ʆʷ˂ˇˌ ˍˇ 
˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˋˍʰˍʽˁ˗˄ ˒ʱˋʶ˖˄ ˇʵʺʴʹˋʶ ˋʶ ʶˎˁʰʽˊʾʶˌ ʴʽʰ ʴˁˇ˂ ʺ ʰˉʶʽ˂ʹˍʽˁʷˌ ʶ˄ʷˊʴʶʽʶˌ 
όрс҈ύΣ ˍˇ омΣт҈ ˋʶ ˃ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶ˄ʷˊʴʶʽʶˌ ˁʰʽ ˍˇ млΣм҈ ˋʶ ʴˁˇ˂Φ ɴˍˋʽ ˋˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ˍʰ 
ˁˈˊ˄ʶˊΣ ˇʽ ˋʷ˄ˍˊʶˌΣ ˍʰ ʱ˃ʶˋʰ ˒ʱˇˎ˂ ʰ˂˂ʱ ˁʰʽ ʹ ˔ˊʺˋʹ ˍ˖˄ ˉ˂ʶˎˊʽˁ˗˄ ʸ˖˄˗˄ ˁˇ˄ˍʱ ˋˍʹ˄ ʰ˄ˍʾˉʰ˂ʹ 
ʶˋˍʾʰ ʺˍʰ˄ ˍʰ ˉˇʽˇ ʵʹ˃ˇ˒ʽ˂ʺ ˍʶ˔˄ʽˁˇˍʰˁˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˉ˂ʰʽˋʾ˖ˋʰ˄ ˍʽˌ ˋˍʰˍʽˁʷˌ ˒ʱˋʶʽˌ ˉˇˎ 
ˉˊʰʴ˃ʰˍˇˉˇʽˇˏˋʰ˄ ˇʽ ʴˎ˄ʰʾˁʶˌ ˉʰʾˁˍˊʽʶˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΦ ʆʹ˄ ˉʰˊʰˉʱ˄˖ ˉ˂ʹˊˇ˒ˇˊʾʰ ˃ˉˇˊʶʾ ˄ʰ 
ˍʹ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˇʽ ˉˊˇˉˇ˄ʹˍʷˌ ʴʽʰ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍˇˎ ʴˎ˄ʰʽˁʶʾˇˎ ˉˇʵˇˋ˒ʰʾˊˇˎ ˋʶ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ 
ˁʰˍʹʴˇˊʾʶˌΣ ˈˉ˖ˌ ˁʰʽ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ˉʰˊʰˍʺˊʹˋʹˌ ˗ˋˍʶ ˄ʰ ʰ˅ʽˇ˂ˇʴʶʾ ˍʹ˄ ʰˉˈʵˇˋʹ ˍʹˌ ˇ˃ʱʵʰˌ ˍˇˎ 
ˋˍʽˌ ˋˍʰˍʽˁʷˌ ˒ʱˋʶʽˌ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ʰˉˈʵˇˋʹ ˍ˖˄ ʰ˄ˍʽˉʱ˂˖˄Φ  
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ʅˍʹ˄ ˉʶˍˇˋ˒ʰʾˊʽˋʹ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ʷ˅ʽ ʰ˂˂ʹ˂ˇˎ˔ʾʶˌ ʶ˄ʶˊʴʶʽ˗˄ όɮɳύ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˍʶ˂ʽˁʷˌ ʶ˄ʷˊʴʶʽʶˌ 
ˋˁˇˊʰˊʾˋ˃ʰˍˇˌ όʆɳʅύΦ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˒ˏ˂ˇˎ 
ˋˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ɮɳ όɮɳлҐ ʅʶˊʲʾˌΣ ɮɳмҐ ˎˉˇʵˇ˔ʺ ˋʶˊʲʾˌκˉʱˋʰκʶˉʾʻʶˋʹΣ ɮɳнҐ 
ˋʶˊʲʾˌκ˃ˉ˂ˇˁκʱ˃ˎ˄ʰκˉʱˋʰκʰ˄ˍʶˉʾʻʶˋʹΣ ɮɳоҐ ˃ˉ˂ˇˁκʱ˃ˎ˄ʰκˉʱˋʰκʰ˄ˍʶˉʾʻʶˋʹΣ ɮɳпҐ ˁʱ˂ˎ˕ʹ ˍʹˌ 
ʶˉʾʻʶˋʹˌκˉʱˋʰκʶˉʾʻʶˋʹΣ ɮɳрҐ ʶ˂ʶˏʻʶˊʹ ˃ˉʱ˂ʰκˉʱˋʰκʶˉʾʻʶˋʹύ ˁʰʽ ˍ˖˄ ʆɳʅ όʅҐʅʶˊʲʾˌΣ ɳҐɳˉʾʻʶˋʹΣ 
ɾҐ˃ˉ˂ˇˁΣ ɮɳҐ ɯ˃ʶˋʹ ʶˉʾʻʶˋʹΣ ɽɮɳҐ ɽʱʻˇˌ ʰ˄ˍʽˉʱ˂ˇˎ ɳˉʾʻʶˋʹΣ ɽɮʅҐ ɽʱʻˇˌ ʰ˄ˍʽˉʱ˂ˇˎ ʅʶˊʲʾˌ 
ɽɮɮҐ˂ʱʻˇˌ ʰ˄ˍʽˉʱ˂ˇˎ ʱ˂˂ˇύ ʰ˄ʱ ˒ˏ˂ˇ όɮҐ ʱ˄ʵˊʶˌΣ ɱҐ ɱˎ˄ʰʾˁʶˌύ ˋˍʹ˄ ˉʶˍˇˋ˒ʰʾˊʽˋʹ ˎ˕ʹ˂ˇˏ 
ʶˉʽˉʷʵˇˎΦ ɼʰˍʰʴˊʱ˒ʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ ɿҐмрΦсло ɮɳ όɮҐ уΦтлнΣ ɱҐ сΦфлмύΣ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ʰˉʷ˒ʶˊʰ˄ ˉˈ˄ˍˇ 
ɿҐпΦпсп όɮҐ нΦсмрΣ ɱҐ мΦупфύ ʰˉˈ ˍˇˎˌ ʰʴ˗˄ʶˌ ˍʹˌ ˍʶ˂ʽˁʺˌ ˒ʱˋʹˌ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ ʃˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ 
ʰ˄ʵˊ˗˄ нлмф ˁʰʽ ˍʹˌ ˍʶ˂ʽˁʺˌ ˒ʱˋʹˌ ʃʰʴˁˇˋ˃ʾˇˎ ʃˊ˖ˍʰʻ˂ʺ˃ʰˍˇˌ ɱˎ˄ʰʽˁ˗˄ нлмуΦ ʁ ʶ˄ʵˇʰˍˇ˃ʽˁˈˌ 
ˁʰʽ ʵʽʰˍˇ˃ʽˁˈˌ ʷ˂ʶʴ˔ˇˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˉʰˊʰˍʹˊʹˍ˗˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍ˖˄ 
ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ˁʰˍʰʴˊʰ˒˗˄ ˁʰʽ ˉʰˊˇˎˋʾʰˋʶ ˍʽ˃ʷˌ ˋˍʰʻ˃ʽˋ˃ʷ˄ˇˎ ʵʶʾˁˍʹ /ƻƘŜƴ ҔΦфмоΦ ɶ 
ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʷʴʽ˄ʶ ˃ʶ ʷ˂ʶʴ˔ˇ ʰ˄ʶ˅ʰˊˍʹˋʾʰˌ ʋ 2 ˁʰʽ ʰˁˊʽʲʺ ʷ˂ʶʴ˔ˇ CƛǎƘŜǊ ˃ʶ ˔ˊʺˋʹ ˍ˖˄ 
ˋˍʰˍʽˋˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ {t{{ ǾΦно ˁʰʽ {ǘŀǘƎǊŀǇƘƛŎǎ ǾΦрΦмΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ʹ ˋˎ˔˄ˈˍʹˍʰ 
ʶ˃˒ʱ˄ʽˋʹˌ ˍ˖˄ ɮɳл όȊҐ-2,04, pҐлΣлпύ ˁʰʽ ɮɳм όȊҐ-2,00, pҐлΣлпύ ʶʾ˔ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ɮ ˁʰʽ 
ɱ ˃ʶ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˋˍˇˎˌ ɮΦ ɮ˄ˍʾʻʶˍʰΣ ʹ ɮɳо όȊҐоΣлмΣ pҐлΣллнύ ʶʾ˔ʶ ˃ʶʴʰ˂ˏˍʶˊʹ 
ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˋˍʽˌ ɱΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ɮɳΣ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˎˉʺˊ˔ʶ 
ˋˍʹ˄ ɮɳм όȊҐ-4,75, pҐлΣлмύ ˈˉˇˎ ˇʽ ɮ ʶʾ˔ʰ˄ ˎ˕ʹ˂ˈˍʶˊʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʰˉˈ ˍʽˌ ɱΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 
ʆɳʅ ʰ˄ʱ ɮɳ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ɮɳм ˋˍʹ˄ ɳ όȊҐоΣртΣ pғлΣллмύ ˁʰʽ ˋˍˇ ɽɮʅ όȊҐ-
3,50, pғлΣллмύ ˈˉˇˎ ˇʽ ɮ ˎˉʶˊˍʶˊˇˏ˄ ˍ˖˄ ɱΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˍʰ ʵˏˇ ˒ˏ˂ʰ ʵʽʰ˒ʷˊˇˎ˄ ˋˍʹ˄ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ɮɳмΣ ˈˉˇˎ ˋˍˇˎˌ ʱ˄ʵˊʶˌ ˍʰ ˂ʱʻʹ ˋˍˇ ˋʶˊʲʾˌ ˁʰʽ ʹ ʰˎ˅ʹ˃ʷ˄ʹ ʶˉʽʻʶˍʽˁʺ 
ʽˁʰ˄ˈˍʹˍʰ ˃ʶˍʱ ʰˉˈ ˎˉˇʵˇ˔ʺ ʵʹ˃ʽˇˎˊʴˇˏ˄ ʷ˄ʰ˄ ˒ʰˏ˂ˇ ˁˏˁ˂ˇ ʰʽˍʽˈˍʹˍʰˌ όʰ˄ʱ˂ʹ˕ʹ ʵʽʰˁʽ˄ʵˏ˄ʶˎˋʹˌ 
ˋˍʹ˄ ɮɳл ʴʽʰ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾ ʹ ʰˎ˅ʹ˃ʷ˄ʹ ʽˁʰ˄ˈˍʹˍʰ ˋˍʹ˄ ɮɳмύΣ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ˋˍʽˌ ʴˎ˄ʰʾˁʶˌ ˍʰ 
˂ʽʴˈˍʶˊʰ ˂ʱʻʹ ˋˍˇ ˋʶˊʲʾˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʶˉʽʻʶˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˇʵʹʴˇˏ˄ ˍˇ 
ˉʰʽ˔˄ʾʵʽ ˋˎ˔˄ˈˍʶˊʰ ˋˍʹ˄ ɮɳоΦ ʆʰ ʶˎˊʺ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˅ʽˇˉˇʽʹʻˇˏ˄ ʰˉˈ ˍˇˎˌ 
ˉˊˇˉˇ˄ʹˍʷˌ ʴʽʰ ˁʰ˂ˏˍʶˊʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ ˉˊˇˉˇ˄ʹˍʽˁˇˏ ˔ˊˈ˄ˇˎΦ 
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ɶ ʰˉˈʵˇˋʹ ˋˍˇ ˉˇʵˈˋ˒ʰʽˊˇ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʽˌ ʰˍˇ˃ʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ˉʰʽˁˍ˗˄ ˁʰʽ ˍʹ˄ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍˇˎˌ ˃ʷˋʰ ˋˍʹ˄ ˇ˃ʱʵʰΦ ʅˁˇˉˈˌ ʰˎˍʺˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ 
ˍʹˌ ʰ˃ˎ˄ˍʽˁʺˌ ˉʾʶˋʹˌ ˍˇˎ ʰ˄ˍʽˉʱ˂ˇˎ ˋˍʽˌ ˍʶ˂ʽˁʷˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ ˇʽ ˉʰʾˁˍʶˌ ˃ʽʰˌ 
ˇ˃ʱʵʰˌ ˋˍˇ ̱ ʷ˂ˇˌ ˍʹˌ ʶˉʾʻʶˋʹˌ ˍʹˌΦ ɾʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ {ǇƻǊǘ{Ŏƻǳǘ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ рм ʰʴ˗˄ʶˌ ˍˇˎ 
9¦wh нлнлΦ ʁʽ ˃ʶˍʰʲ˂ʹˍʷˌ ˉʰˊʰˍʺˊʹˋʹˌ ʺˍʰ˄Υ ʰύ ʰ˃ˎ˄ˍʽˁʺ ˋˎ˄ʻʺˁʹΣ ʲύ ʸ˗˄ʹ ˍʶ˂ʽˁʺˌ ˃ʶˍʰʲʾʲʰˋʹˌΣ 
ʴύ ˍʶ˔˄ʽˁʺ ˍʶ˂ʽˁʺˌ ˃ʶˍʰʲʾʲʰˋʹˌΣ ʵύ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʶ˂ʽˁʺˌ ˃ʶˍʰʲʾʲʰˋʹˌΦ ɶ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ мурс ˍʶ˂ʽˁ˗˄ ˃ʶˍʰʲʽʲʱˋʶ˖˄ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʺˍʰ˄ ʹ 
/Ǌƻǎǎǘŀōǎ ˁʰʽ ˍˇ ˁˊʽˍʺˊʽˇ /Ƙƛ-ǎǉǳŀǊŜ ǘŜǎǘΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽΣ ʹ 
ʰ˃ˎ˄ˍʽˁʺ ˋˎ˄ʻʺˁʹ ʶˉʹˊʷʰˋʶ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ ʸ˗˄ʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˇʽ ˍʶ˂ʽˁʷˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ 
(Chi-square test(11)ҐоффΦмлΣ ǇҐΦлллύΣ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˍʶ˂ʽˁʺˌ ˃ʶˍʰʲʾʲʰˋʹˌ ό/Ƙƛ-square test(5)=187.85, 
ǇҐΦлллύ ˁʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˍʶ˂ʽˁʺˌ ˃ʶˍʰʲʾʲʰˋʹˌ ό/Ƙƛ-square test(3)ҐунΣсл ǇҐΦлллύΦ ʁʽ ˍʶ˂ʽˁʷˌ 
˃ʶˍʰʲʽʲʱˋʶʽˌ ˋˎ˄ʰ˄ˍˇˏˋʰ˄ ʰ˃ˎ˄ˍʽˁʺ ˉʾʶˋʹΣ ˁ ˎˊʾ˖ˌΣ ˃ˉˊˇˋˍʱ ˋˍʹ˄ ʶˋˍʾʰ ˍˇˎ ʰ˄ˍʽˉʱ˂ˇˎ ʰ˂˂ʱ ˁʰʽ ˋˍʽˌ 
ˁˇ˄ˍʽ˄ʷˌ ˉ˂ʶˎˊʽˁʷˌ ʸ˗˄ʶˌΣ ʵʶ˅ʽʱ ˁʰʽ ʰˊʽˋˍʶˊʱΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ˃ʶˍʰʲʽʲʱˋʶ˖˄ 
ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˍʹ˄ ˃ʶʴʰ˂ˏˍʶˊʹ ʰ˃ˎ˄ˍʽˁʺ ˉʾʶˋʹ ʵʷ˔ˍʹˁʶ ʹ ˍʶ˔˄ʽˁʺ Ŏǳǘ ōŀŎƪΦ ʁʽ ˍʶ˂ʽˁʷˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ 
ˉˇˎ ˁˈˉʹˁʰ˄ ʰˉˈ ˍˇ˄ ʰ˄ˍʾˉʰ˂ˇ ʺˍʰ˄ ˁˎˊʾ˖ˌ ˃ʶˍʱ ʰˉˈ ʰ˃ˎ˄ˍʽˁʺ ˉʾʶˋʹΦ ʂ˃˖ˌ ˇʽ ˍʶ˂ʽˁʷˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ 
ˉˇˎ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ʶˎˁʰʽˊʾʰ ʴʽʰ ʴˁˇ˂ ʺ ʴˁˇ˂Σ ʻʶ˖ˊʹˍʽˁʱ ˇʽ ˉʶˍˎ˔ʹ˃ʷ˄ʶˌΣ ʵʷ˔ˍʹˁʰ˄ ˋ˔ʶʵˈ˄ ˃ʶ ˍˇ ʾʵʽˇ 
ˉˇˋˇˋˍˈ ˍʹ˄ ʰ˃ˎ˄ˍʽˁʺ ˉʾʶˋʹ ˍˇˎ ʰ˄ˍʽˉʱ˂ˇˎ όпрΣп҈ ˎˉˈ ˉʾʶˋʹ ˁʰʽ рпΣс҈ ˔˖ˊʾˌ ˉʾʶˋʹύΦ ɴˍˋʽ 
ˋˁʽʰʴˊʰ˒ʶʾˍʰʽ ʷ˄ʰ ˃ʷˊˇˌ ˍʹˌ ʰʴ˖˄ʽˋˍʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˉˇʵˇˋ˒ʰʽˊʽˋˍ˗˄ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ˋˍʽˌ 
ˍʶ˂ʽˁʷˌ ˃ʶˍʰʲʽʲʱˋʶʽˌ ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰˌ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʷ˔ʶʽ ʷ˄ʰˌ ˉˇʵˇˋ˒ʰʽˊʽˋˍʺˌ ˗ˋˍʶ 
˄ʰ ʵʽʰ˔ʶʽˊʽˋˍʶʾ ˋ˖ˋˍʱ ˍʹ˄ ˍʶ˂ʽˁʺ ˃ʶˍʰʲʾʲʰˋʹ ʶʾˍʶ ʵʷ˔ʶˍʰʽ ˉʾʶˋʹ ʶʾˍʶ ˈ˔ʽΦ 
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ɶ ɳʃɹɲʄɮʅɶ ʃʄʁɱʄɮɾɾɮʆʁʅ ʌʇʋʁɼɹɿɶʆɹɼɶʅ ʃɮʄɳɾɰɮʅɶʅ ʅʆɶɿ ʅʇɿɮɹʅɸɶɾɮʆɹɼɶ ɳʃɮʄɼɳɹɮ 
ʃɮɹɲɹʍɿ ʃʄʍʆɶʅ ʅʋʁɽɹɼɶʅ ɶɽɹɼɹɮʅ ɾɳ ɲɹɮʆɮʄɮʋɶ ɮʇʆɹʅʆɹɼʁʇ ʊɮʅɾɮʆʁʅ 
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PRIMARY SCHOOL ɮGED CHILDREN WITH AUTISM SPECTRUM DISORDER 
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ɶ ʌˎ˔ˇˁʽ˄ʹˍʽˁʺ ʃʰˊʷ˃ʲʰˋʹ όʌʇʃύ ʷ˔ʶʽ ˋˍˇ ˎˉˈʲʰʻˊˈ ˍʹˌ ˍʹ ˒ˎˋʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ˋˍˇ˔ʶˏʶʽ 
˃ʶˍʰ˅ˏ ʱ˂˂˖˄ ˁʰʽ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʵˎˋˁˇ˂ʽ˗˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶ˄ˋˎ˄ʰʾˋʻʹˋʹΣ ˍˇ˄ 
ʰˎˍˇʷ˂ʶʴ˔ˇ ˁʰʽ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˋˎ˄ʰʽˋʻʹ˃ʱˍ˖˄ ˁʰʽ ˍˇˎ ˋˍˊʷˌΦ ʆʰ ˉʰʽʵʽʱ ˃ʶ ʵʽʱʴ˄˖ˋʹ ɲɮʊ 
ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ʵˎˋˁˇ˂ʾʶˌ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʶ˄ˋˎ˄ʰʾˋʻʹˋʹˌ ˁʰʽ ˍʹˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˋˎ˄ʰʽˋʻʹ˃ʱˍ˖˄Φ 
ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʌˎ˔ˇˁʽ˄ʹˍʽˁʺˌ 
ʃʰˊʷ˃ʲʰˋʹˌ όʌʇʃύ ˋˍʹ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶˉʱˊˁʶʽʰ ˉʰʽʵʽ˗˄ ˃ʶ ʵʽʱʴ˄˖ˋʹ ɲɮʊΦ ʆˇ ʵʶʾʴ˃ʰ ʰˉˇˍʷ˂ʶˋʰ˄ 
с ˉʰʽʵʽʱ όƴҐсύ ʹ˂ʽˁʾʰˌ т-мл ʶˍ˗˄ ˃ʶ ɾΦʁΦ ʹ˂ʽˁʾʰˌ ˍʰ уΣр ʷˍʹ ˃ʶ ʵʽʱʴ˄˖ˋʹ ɲɮʊ ʰˉˈ ʶˉʾˋʹ˃ˇˎˌ ˒ˇˊʶʾˌ 
ˉˇˎ ˒ˇʽˍˇˏ˄ ˋˍˇ ɳʽʵʽˁˈ ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɵʰˁˏ˄ʻˇˎΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʌʇʃ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˇ˃ʰʵʽˁʱ ˃ʶˍʱ 
ʰˉˈ ʷʴʴˊʰ˒ʹ ʴˇ˄ʽˁʺ ˋˎ˄ʰʾ˄ʶˋʹΦ ɶ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʺˍʰ˄ мн ˃ʺ˄ʶˌΣ ʰˉˈ ˍˇ ɿˇʷ˃ʲˊʽˇ ˍˇˎ 
нлнм ˖ˌ ˍˇ ɿˇʷ˃ʲˊʽˇ ˍˇˎ нлннΣ ˃ʶ ˋˎ˔˄ˈˍʹˍʰ о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ˁʰʽ ʵʽʱˊˁʶʽʰ ʰ˄ʱ ˋˎ˄ʶʵˊʾʰ рл 
˂ʶˉˍʱΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˃ʶˍˊʺʻʹˁʰ˄ ˍˊʶʽˌ ˒ˇˊʷˌ ˃ʶ ʵʽʰ˒ˇˊʱ п ˃ʹ˄˗˄Σ ˇ ʰˎˍˇʷ˂ʶʴ˔ˇˌΣ ʹ 
ʵʽʰ˔ʶʾˊʽˋʹ ˋˎ˄ʰʽˋʻʹ˃ʱˍ˖˄Σ ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ˋˍˊʶ̩  ˁʰʽ ʹ ʶ˄ˋˎ˄ʰʾˋʻʹˋʹΣ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎˉˇʵʷˋ˃ʹˌ 
ʅˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ ɳˉʱˊˁʶʽʰˌ ˍʹˌ ζɼ˂ʾ˃ʰˁʰˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ˕ˎ˔ˇˁˇʽ˄˖˄ʽˁʺ ˉˊˇˋʰˊ˃ˇʴʺηΦ ɶ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˁ˂ʾ˃ʰˁʰ ʰ˒ˇˊʱ ˉʰʽʵʽʱ п-мн ʶˍ˗˄Σ ˇʽ ʶˊ˖ˍʺˋʶʽˌ ˍʹˌ ʰˉʰ˄ˍ˗˄ˍʰʽ ʰˉˈ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈΣ 
ˉʰˊˇˎˋʽʱʸʶʽ ʵʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ˇʵʹʴˈ ʶ˅ʶˍʰˋˍʺ ˎ˕ʹ˂ʺ ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˃ʶ ˃ʹ ˉʰˊʰ˃ʶˍˊʽˁʺ ˋˍʰˍʽˋˍʽˁʺΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ 
ˍʽ˃˗˄ ʵʽʰ˔ʶʾˊʽˋʹˌΣ ˍˇˎ ˋˍˊʶˌ ˁʰʽ ˍʹˌ ʶ˄ˋˎ˄ʰʾˋʻʹˋʹˌ ˃ʶˍʰ˅ˏ ˍʹˌ нʹˌ ˁʰʽ ˍʹˌ оʹˌ ˃ʷˍˊʹˋʹˌ ˁʰʽ ˃ʶˍʰ˅ˏ 
ˍʹˌ мʹˌ ˁʰʽ ˍʹˌ оʹˌ ˃ʷˍˊʹˋʹˌ ʶ˄˗ ʴʽʰ ˍʹ˄ ˉʰˊʱ˃ʶˍˊˇ ζʵʽʰ˔ʶʾˊʽˋʹ ˋˎ˄ʰʽˋʻʹ˃ʱˍ˖˄η ˎˉʺˊ˅ʶ 
ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ˃ˈ˄ˇ ˃ʶˍʰ˅ˏ нʹˌ ˁʰʽ оʹˌ ˃ʷˍˊʹˋʹˌΦ ɶ ˃ˈ˄ʹ ˉʰˊʱ˃ʶˍˊˇˌ ʹ ˇˉˇʾʰ ʵʶ˄ 
ˉʰˊˇˎˋʾʰˋʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ʺˍʰ˄ ʰˎˍʺ ˉˇˎ ʰ˒ˇˊʱ ˍˇ˄ ʰˎˍˇʷ˂ʶʴ˔ˇΦ ɳʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ 
˔ˊʶʽʱʸʶˍʰʽ ʶˉʽˉ˂ʷˇ˄ ˎˉˇˋˍʹˊʽˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʴʽʰ ˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺˌ ʶˉʱˊˁʶʽʰˌΣ 
ˁʰʻ˗ˌ ˍʰ ˉʰʽʵʽʱ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ʌʇʃ ʵʶ˄ ˂ʱ˃ʲʰ˄ʰ˄ ʱ˂˂ˇˎ ʶʾʵˇˎˌ ʻʶˊʰˉʶʾʰ ʺ 
ˉʰˊʷ˃ʲʰˋʹΦ ʍˋˍˈˋˇ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ʌʇʃ ʷ˔ʶʽ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ 
ʵʽʶˊʶˎ˄ʹʻʶʾ ˉʶˊʶˍʰʾˊ˖ ʹ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ˋˍʹ˄ ʅˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ɳˉʱˊˁʶʽʰ ˋʶ ˉʰʽʵʽʱ ˃ʶ ɲɮʊΦ 
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ʁ ˋ˔ˇ˂ʽˁˈˌ ʰˏ˂ʶʽˇˌ ˔˗ˊˇˌ ʰˉˇˍʶ˂ʶʾ ˍˇ ˉ˂ʰʾˋʽˇ ˋˍˇ ˇˉˇʾˇ ʵˏ˄ʰˍʰʽ ˄ʰ ʰ˄ʰˉˍˎ˔ʻˇˏ˄ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ 
ˍˈˋˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʵʽʰ˂ʶʾ˃˃ʰˍˇˌ ˈˋˇ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ʴʽʰˍʾ 
ʹ ʶˁˉʰʾʵʶˎˋʹ ʴʾ˄ʶˍʰʽ ʰˁˈ˃ʹ ˉʽˇ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ˃ʷˋ˖ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ˃ʶ ˍʹ ˒ˏˋʹ 
ˁʰʽ ˍˇ ˉʰʽ˔˄ʾʵʽΦ ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʰ˒ˇˊʱ ˋˍʹ˄ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ʰˏ˂ʶʽˇˎ ˔˗ˊˇˎ 
ʵʹ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎ ʶʽʵʽˁʺˌ ʰʴ˖ʴʺˌΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 
ʵʽʰʵʽˁʰˋʾʰˌΣ ˍʹˌ ˒ˎˋʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʰʽˋʻʹˍʹˊʽʰˁ˗˄Σ 
˕ˎ˔ˇˁˇʽ˄˖˄ʽˁ˗˄ ˁʰʽ ʴ˄˖ˋˍʽˁ˗˄ ˍˇˎˌ ʵʶ˅ʽˇˍʺˍ˖˄Φ ɶ ʶˊʶˎ˄ʺˍˊʽʰ ˋˎʴˁʷ˄ˍˊ˖ˋʶ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ʰ˒ʶ˄ˈˌ 
˃ʷˋ˖ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʹˌ ˋˎ˄ʷ˄ˍʶˎ˅ʹˌ ʰˉˈ ˍˇˎˌκˍʽˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˃ˇ˄ʱʵʰˌΣ ˇʽ ˇˉˇʾˇʽκʶˌ 
ʰ˄ʷʵʶʽ˅ʰ˄ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˗ˉʽʸʰ˄ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ˃ʷˋ˖ ʰˎˍˇ˕ʾʰˌ ˍˇˎ ˔˗ˊˇˎ ʴʽʰ ˍʹ 
ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˎ˒ʽˋˍʱ˃ʶ˄ʹˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˉʰˊʰˍʺˊʹˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ 
ʵʽʰ˂ʶʽ˃˃ʱˍ˖˄Φ ɲʽʰˉʽˋˍ˗ʻʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ʵˇ˃ʽˁʱ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋˍˇ˄ ʰˏ˂ʶʽˇ ˔˗ˊˇΦ ɶ 
ˋ˔ʶʵʽʰˋˍʽˁʺ ˉˊˈˍʰˋʹ ʷʴʽ˄ʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰˊ˔ʷˌ ˍʹˌ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˈˉˇˎ h ˉʰˊʰʾˍʹˍʹ ˉˊˇːˉˈʻʶˋʹ 
ʴʽʰ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ʰˉˇˍʶ˂ʶʾ ʹ ˋˏ˂˂ʹ˕ʹ ζˁʶ˄ˍˊʽˁʺˌ ʽʵʷʰˌη ˁ ʰʽ ʵʹ˃ʽˇˎˊʴʾʰˌ ʽʵʶˇʴˊʱ˃˃ʰˍˇˌΦ ɶ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰʽ ˍ˖˄ ˎ˂ʽˁ˗˄ ˁʰʻ˗ˌ ˁʰʽ ʹ ˍˇˉˇʻʷˍʹˋʺ ˍˇˎˌ ˋˍˇ ˔˗ˊˇΣ ʲʰˋʾˋˍʹˁʶ ˋˍʹ 
˂ʶʽˍˇˎˊʴʽˁʺ ʰ˄ʰˍˇ˃ʾʰ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ˋˇʲʰˊʱ ˁʽ˄ʹˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ʶ˅ʰʽˍʾʰˌ ʵˎˋ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ 
ˁʶ˄ˍˊʽˁˇˏ ˄ʶˎˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ ɶ ˉˊˈˍʰˋʹ ʰ˄ʱˉ˂ʰˋʹˌ ʰˉˇˍˎˉ˗ʻʹˁʶ ˃ʷˋ˖ ˍʹˌ ˔ˊʺˋʹˌ 
ʹ˂ʶˁˍˊˇ˄ʽˁˇˏ ˋ˔ʶʵʽʰˋˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ʁ ˋ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎ ʰˏ˂ʶʽˇˎ ˔˗ˊˇˎ ʷʴʽ˄ʶ ˃ʶ ʲʱˋʹ ˍʹ 
ˋ˔ʶˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ όˁʾ˄ʹˍˊʰ ʴʽʰ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰΣ ˇ˃ʰʵʽˁˈˍʹˍʰΣ ʰˁˇ˂ˇˎʻʾʰ ˁʰ˄ˈ˄˖˄Σ ʰ˄ʱˉˍˎ˅ʹ 
ˋˎ˄ʶˊʴʰˋʾʰˌΧύΦ ɮ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˉˇʽˁʾ˂ʰ ʶʵʰ˒ʽˁʱ ˎ˂ʽˁʱΣ ˒ˎˍʶˎˍʽˁʱ ʶʾʵʹ ˁʰʽ ˎ˕ˇ˃ʶˍˊʽˁʷˌ ʵʽʰ˒ˇˊʷˌΣ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰˊ˔ʷˌ ˍˇˎ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ ˋ˔ˇ˂ʽˁ˗˄ ʰˎ˂˗˄Φ ʅ˔ʶʵʽʱˋʻʹˁʰ˄ ˃ʽˁˊˇʾ ˂ˈ˒ˇʽ 
ʰ˄ʰˊˊʾ˔ʹˋʹˌΣ ˁˇˊ˃ˇʾ ʵʷ˄ˍˊ˖˄ ʴʽʰ ʵˇˁˈ ʽˋˇˊˊˇˉʾʰˌ ʶ˄˗ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰʽˋʻʹˍʹˊʽʰˁʺˌ 
ˇ˂ˇˁ˂ʺˊ˖ˋʹˌΣ ˁʰˍʰˋˁʶˎʷˌ ˃ʶ ʵʽʱ˒ˇˊʶˌ ˎ˒ʷˌΣ ˍˇˏ˄ʶ˂Σ ˁˇˏ˄ʽʶˌ ˒˖˂ʽʱˌ ˁʰʽ ˁˇˏ˄ʽʶˌ ʰ˃ʰ˅ʽʵʾ˖˄ ɮ˃ʶɮ 
ˈˉ˖ˌ ˁʰʽ ˔˗ˊˇʽ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˁʽ˄ʹˍʽˁ˗˄ ˁʰʽ ʴ˄˖ˋˍʽˁ˗˄ ˂ʶʽˍˇˎˊʴʽ˗˄ όˉʰʽ˔˄ʾʵʽʰ 
ʸ˖ʴˊʰ˒ʽˋ˃ʷ˄ʰ ˋˍˇ ʵʱˉʶʵˇ -˒ʽʵʱˁʽΣ ˁˇˎˍˋˈΣ ˍˊʾ˂ʽʸʰ ˁʰʽ ˉʰʽ˔˄ʾʵʽʰ ˃˄ʺ˃ʹˌύΣ ʻʶˊ˃ˇˁʺˉʽˇ ˋˍˇ ˇˉˇʾˇ ˇʽ 
˃ʰʻʹˍʷˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˁʰ˂˂ʽʶˊʴʺˋˇˎ˄ ˍʰ ʵʽˁʱ ˍˇˎˌ ˇˉ˖ˊˇˁʹˉʶˎˍʽˁʱ ˂ʰ˔ʰ˄ʽˁʱ ˁʰʽ ˁʰˍʰˋˁʶˎʺ 
ˁʰˍʱ˂˂ʹ˂ʹ ʴʽʰ ˎˉʰʾʻˊʽˇ ˃ʱʻʹ˃ʰΦ ʆˇ ˋ˔ʷʵʽˇ ʰˎˍˈ ˉʰˊʰ˔˖ˊʺʻʹˁʶ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ʴʽʰ 
ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʺ ˍˇˎΦ 
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ɶ ʰˎˍˇ˄ˇ˃ʾʰ ʰˉˇˍʶ˂ʶʾ ˃ʾʰ ʰˉˈ ˍʽˌ ˕ˎ˔ˇ˂ˇʴʽˁʷˌ ʰ˄ʱʴˁʶˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˁʰ˂ˏ˕ʶʽ ˇ ʱ˄ʻˊ˖ˉˇˌ ʴʽʰ ˄ʰ 
ʷ˔ʶʽ ˃ʽʰ ˁʰ˂ʺ ʸ˖ʺΦ ɮˎˍʺΣ ˖ˋˍˈˋˇΣ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌΦ ʅˁˇˉˈˌ ʰˎˍʺˌ ˍʹˌ ˃ʶ˂ʷˍʹˌ 
ʺˍʰ˄ ʹ ʶ˅ʷˍʰˋʹ ˉʽʻʰ˄˗˄ ʵʽʰ˒ˇˊ˗˄ ˋˍʹ˄ ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ˔ˊʺˋʹ ˋˍˊʰˍʹʴʽˁ˗˄ ʰˎˍˇʹʴʶˋʾʰˌ ʴʽʰ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʰˎˍˇ˄ˇ˃ʾʰˌ ˃ʶˍʰ˅ˏ ʰˍˈ˃˖˄ ˃ʶ ˁʰʽ ˔˖ˊʾˌ ˁʽ˄ʹˍʽˁʺ ʰ˄ʰˉʹˊʾʰΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʺˍʰ˄ 
псф ʰʻ˂ʹˍʷˌ ˁʰʽ ʰʻ˂ʺˍˊʽʶˌ ό197 ˔˖ˊʾˌ ˁʰʽ нпр ˃ʶ ˁʽ˄ʹˍʽˁʺ ʰ˄ʰˉʹˊʾʰύΦ ɶ ʹ˂ʽˁʾʰ ˍˇˎˌ ˁˎ˃ʱ˄ʻʹˁʶ ʰˉˈ 
мс ˃ʷ˔ˊʽ рм ʶˍ˗˄ όнпΦунҕҐтΦонύΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ʷˁʵˇˋʹ ˍˇˎ 
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ʅˎ˔˄ʱ ˇʽ ʰʻ˂ʹˍʷˌΣ ˔ˊʺˋˍʶˌ ˍˇˎ ʰ˄ʰˉʹˊʽˁˇˏ ʰ˃ʰ˅ʽʵʾˇˎΣ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍˈˋˇ ˍʹˌ ˉˊˇˉˈ˄ʹˋʹˌ ˈˋˇ ˁʰʽ ˍ˖˄ ʰʴ˗˄˖˄Φ ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ 
˃ʶ˂ʶˍʺˋʶʽ ʰ˒ʶ˄ˈˌ ˍˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˉʽˇ ˋˎ˔˄ʱ ˇʽ ʰʻ˂ʹˍʷˌ ˉˇˎ ˁʱ˄ˇˎ˄ ˔ˊʺˋʹ 
ʰ˄ʰˉʹˊʽˁˇˏ ʰ˃ʰ˅ʽʵʾˇˎ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ˍʹ˄ ʰʽˍʽˇ˂ˇʴʾʰ ʰˎˍ˗˄Φ ɱʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍʹˌ ʷˊʶˎ˄ʰˌ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʷˊʶˎ˄ʰ ˋˍˇ˄ ʽˋˍˈˍˇˉˇ tǳō aŜŘΣ ˃ʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˂ʷ˅ʶʽˌ ˁʰʽ ˒ˊʱˋʶʽˌ ˁ˂ʶʽʵʽʱΣ 
όˉˍ˗ˋʶʽˌΣ ˍˊʰˎ˃ʰˍʽˋ˃ˇʾΣ ˉˈ˄ˇˌΣ ˔ˊʺˋˍʶˌ ʰ˄ʰˉʹˊʽˁˇˏ ʰ˃ʰ˅ʽʵʾˇˎΣ ʃʰˊʰˇ˂ˎ˃ˉʽʰˁˇʾ ɮʴ˗˄ʶˌύΦ ʰˉˈ 
ɳˉʽ˂ʷ˔ʻʹˁʰ˄ ˉʷ˄ˍʶ ʷˊʶˎ˄ʶˌΦ ʁʽ ʰʻ˂ʹˍʷˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʰʴ˗˄˖˄ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʷ˔ˇˎ˄ 
ˉˇ˂˂ʷˌ ˉˍ˗ˋʶʽˌ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇˎˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌΦ ɶ ʰʽˍʽˇ˂ˇʴʾʰ ˍʹˌ ˉ˂ʶʽˇ˄ˈˍʹˍʰˌ ˍ˖˄ 
ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ʺˍʰ˄ ʹ ˎˉʷˊ˔ˊʹˋʹ ˍˇˎ ʱ˄˖ ʱˁˊˇˎΦ ʁʽ ˔ˊʺˋˍʶˌ ˍˇˎ ʰ˄ʰˉʹˊʽˁˇˏ ʰ˃ʰ˅ʽʵʾˇˎ ˁʰˍʰˉˇ˄ˇˏ˄ 
ˍˇˎˌ ˃ˏʶˌΣ ˍˇˎˌ ˍʷ˄ˇ˄ˍʶˌΣ ˍˇˎˌ ˋˎ˄ʵʷˋ˃ˇˎˌΣ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˈˍʽ ʰ˄ˍʷ˔ˇˎ˄ ˇʽ ʰˊʻˊ˗ˋʶʽˌ ˍˇˎ ʱ˄˖ 
ʱˁˊˇˎΦ ʆˇ ˉʰˊʰˉʱ˄˖ ˒ʰʽ˄ˈ˃ʶ˄ˇΣ ʷʴˁʶʽˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˉ˖ˌ ˇʽ ˔ˊʺˋˍʶˌ ʰ˄ʰˉʹˊʽˁˇˏ ʰ˃ʰ˅ʽʵʾˇˎ 
ʶˉʽʲʰˊˏ˄ˇˎ˄ ˍʰ ʱ˄˖ ʱˁˊʰ ʴʽʰ ˍʽˌ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˍˇˎˌ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˍʹ˄ ʶ˄ʰˋ˔ˈ˂ʹˋʺ ˍˇˎˌ 
˃ʶ ˍˇ˄ ʰʻ˂ʹˍʽˋ˃ˈΦ ɲʽʶˊʶˎ˄ʺʻʹˁʶ ˇ ˍˊˈˉˇˌ ˉˇˎ ʶ˄ʶˊʴˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˁʶ˄ˍˊʽˁˇʾ ˃ˏʶˌ ˍˇˎ ʱ˄˖ ʱˁˊˇˎ 
ˁʰˍʱ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍˇˎ ʰ˄ʰˉʹˊʽˁˇˏ ʰ˃ʰ˅ʽʵʾˇˎΦ ʅʹ˃ʰ˄ˍʽˁˈˌ ʶʾ˄ʰʽ ˇ ˊˈ˂ˇˌ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ ʰ˃ʰ˅ʽʵʾˇˎΣ ʹ ˍʶ˔˄ʽˁʺ ˉˊˇ˗ʻʹˋʹˌ ʰ˂˂ʱ ˁʰʽ ʹ ˁʰˍʱ˂˂ʹ˂ʹ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍ˖˄ 
ʰˊʻˊ˗ˋʶ˖˄ όˉˊˇʻʷˊ˃ʰ˄ˋʹύ ˍ˖˄ ʰʻ˂ʹˍ˗˄Σ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ʶ˄ˈˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏΦ ʆˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˉˇˎ 
ˉˊˇʷˁˎ˕ʶ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʰ ʰˎˍʺ ʶʾ˄ʰʽ ˈˍʽ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˍ˖˄ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˍ˖˄ ʰʻ˂ʹˍ˗˄ 
ʰˉʰʽˍʶʾˍʰʽ ʽʵʽʰʾˍʶˊʹ ˉˊˇˋˇ˔ʺ ˋˍʹ ˋ˖ˋˍʺ ʶˉʽ˂ˇʴʺ ˍˇˎ ʰ˃ʰ˅ʽʵʾˇˎΣ ˍʹ˄ ʶ˅ʱˋˁʹˋʹ ˋˍʹ˄ ˍʶ˔˄ʽˁʺ 
ˉˊˇ˗ʻʹˋʹˌ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ˁʰˍʱ˂˂ʹ˂ʹ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄ ˉˇˎ ʶˉʽʲʰˊˏ˄ˇ˄ˍʰʽ 
ˉʶˊʽˋˋˈˍʶˊˇΦ ɮˉʰʽˍʶʾˍʰʽ ʹ ʵʽʶ˄ʷˊʴʶʽʰ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʶˊʶˎ˄˗˄ ʴʽʰ ˍʹ ʴʶ˄ʾˁʶˎˋʹ ˍ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄Φ 
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ɶ ʅʇɾɰʁʇɽɳʇʆɹɼɶ ʆɶʅ ʅʍɾɮʆɹɼɶʅ ɮʅɼɶʅɶʅ ɾɳʅʍ ɹɮʆʄʍɿ ɲɹɮʊʁʄʍɿ ɳɹɲɹɼʁʆɶʆʍɿ 
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S. Zacharioudakis, H. Douda, E. Mpempetsos, S. Tokmakidis  
 
ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ʆΦɳΦʊΦɮΦɮΦΣ ɼˇ˃ˇˍʹ˄ʺ 
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ɶ ˋˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˃ʷˋ˖ ˍ˖˄ ʽʰˍˊ˗˄ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇˌΣ ʹ 
ˇˉˇʾʰ ʶˉʽ˒ʷˊʶʽ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˁʰʽ ˋˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ʰˋʻʶ˄˗˄Φ ʅˁˇˉˈˌ ˍʹˌ 
ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍʹ˄ ˉˊˈʻʶˋʹ ˍ˖˄ ʽʰˍˊ˗˄ ʵʽʰ˒ˈˊ˖˄ ʶʽʵʽˁˇˍʺˍ˖˄ ˋˍʹ 
ˋˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ˁʰʽ ʶ˄ʻʱˊˊˎ˄ˋʹ ˍ˖˄ ʰˋʻʶ˄˗˄ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌΦ ɳˉʽˉ˂ʷˇ˄ 
ʶˊʶˎ˄ʺʻʹˁʰ˄ ˇʽ ʰˉˈ˕ʶʽˌ ˁʰʽ ˇʽ ʴ˄˗ˋʶʽˌ ˍ˖˄ ʽʰˍˊ˗˄ ˖ˌ ˉˊˇˌ ˍʹ ˋʹ˃ʰˋʾʰ ˁʰʽ ˍʰ ˇ˒ʷ˂ʹ ˍʹˌ ʱˋˁʹˋʹˌΣ 
ˋˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˁʰʽ ʻʶˊʰˉʶʾʰ ˔ˊˈ˄ʽ˖˄ ˉʰʻʺˋʶ˖˄Φ ʅˍʹ˄ ˃ʶ˂ʷˍʹ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶʻʶ˂ˇ˄ˍʽˁʱ ʵʽʰˁˈˋˇʽ 
ˍʷˋˋʶˊʽˌ όƴҐнлпΣ руΣу҈ ʱ˄ʵˊʶˌ ϧ пмΣн҈ ʴˎ˄ʰʾˁʶˌύ ʽʰˍˊˇʾ ʵʽʰ˒ˈˊ˖˄ ʶʽʵʽˁˇˍʺˍ˖˄ όʃʰʻˇ˂ˇʴʾʰˌΣ 
ɼʰˊʵʽˇ˂ˇʴʾʰˌΣ ʁˊʻˇˉʶʵʽˁʺˌΣ ʃʰʽʵʽʰˍˊʽˁʺˌ ˁʰʽ ɳ˄ʵˇˁˊʽ˄ˇ˂ˇʴʾʰˌύ ʰˉˈ ˍʹ˄ ʃʶˊʽ˒ʷˊʶʽʰ ɼˊʺˍʹˌΦ ʁʽ 
ʽʰˍˊˇʾ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ ˃ʶ˂ʷˍʹ ʶˊʴʰʸˈˍʰ˄Σ ˖ˌ ʶ˂ʶˏʻʶˊˇʽ ʶˉʰʴʴʶ˂˃ʰˍʾʶˌΣ ˋˍˇ ɺʵˊˎ˃ʰ ɼˇʽ˄˖˄ʽˁʺˌ 
ɮˋ˒ʱ˂ʽˋʹˌ όɹΦɼΦɮΦύ ˁʰʽ ˋˍˇ ɳʻ˄ʽˁˈ ʅˏˋˍʹ˃ʰ ʇʴʶʾʰˌ όɳΦʅΦʇΦύΦ ɱʽʰ ˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍˊʽʱ˄ˍʰ ʷ˅ʽ ʶˊ˖ˍʺˋʶ˖˄Σ ʵˇ˃ʹ˃ʷ˄ˇ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˇʵʹʴʾʶˌ ˍʹˌ 
ɮ˃ʶˊʽˁʱ˄ʽˁʹˌ ɮʻ˂ʽʰˍˊʽˁʺˌ ɳˍʰʽˊʶʾʰˌ ό!/{aύ ˁʰʽ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɼʰˊʵʽˇ˂ˇʴʽˁʺˌ ɳˍʰʽˊʶʾʰˌ ό9{/ύΦ ɶ 
ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʵʶʽ˅ʶ ˈˍʽ ˇ ˉʽˇ ˋˎ˄ʺʻʹˌ ˍˊˈˉˇˌ ˋˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ ˍʹˌ ʱˋˁʹˋʹˌ ˋˏ˃˒˖˄ʰ ˃ʶ 
ˍˇ рр҈ ˍ˖˄ ʽʰˍˊ˗˄ ʶʾ˄ʰʽ ʹ ˉˊˇ˒ˇˊʽˁʺ ˉʰˊˈˍˊˎ˄ˋʹΣ ʶ˄˗ ʷ˄ʰ ˉˇˋˇˋˍˈ пм҈ ˍʹ ˋˎ˄ˇʵʶˏʶʽ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ 
ʶ˄ʹ˃ʶˊ˖ˍʽˁˇˏ ˒ˎ˂˂ʰʵʾˇˎΦ ɳ˂ʱ˔ʽˋˍˇʽ ʽʰˍˊˇʾ όн҈ύ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ˄ ˉˊˇʲˇ˂ʺ ˁʰˍʱ˂˂ʹ˂˖˄ ʲʾ˄ˍʶˇ 
ˋˍˇˎˌ ˔˗ˊˇˎˌ ˍˇˎ ʽʰˍˊʶʾˇˎ ˍˇˎˌΦ ʆˇ ссΣт҈ ˍ˖˄ ʽʰˍˊ˗˄ ʵʺ˂˖ˋʶ ˈˍʽΣ ʹ ʱˋˁʹˋʹ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ˋˍˇˎˌ 
ˎˉʶˊˍʰˋʽˁˇˏˌκˁʰˊʵʽˇˉʰʻʶʾˌΣ ˎˉʷˊʲʰˊˇˎˌκˉʰ˔ˏˋʰˊˁˇˎˌΣ ʰˁˇ˂ˇˎʻˇˏ˄ ˇʽ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˋʰˁ˔ʰˊ˗ʵʹ 
ʵʽʰʲʺˍʹ ˍˏˉˇˎ ɹɹ όруΣу҈ύ ˁʰʽ ˇʽ ʷ˒ʹʲˇʽ όрм҈ύΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˔ˊˈ˄ˇ ˉˇˎ ʰ˒ʽʶˊ˗˄ʶˍʰʽ ʰˉˈ ˍˇˎˌ ʽʰˍˊˇˏˌ 
ˋˍʹ ˋˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ˍʹˌ ʱˋˁʹˋʹˌ ˍˇ со҈ ʰ˄ʷ˒ʶˊʶ ʷ˖ˌ ˉʷ˄ˍʶ ˂ʶˉˍʱΣ ʶ˄˗ ˍˇ от҈ ʵʺ˂˖ˋʶ ˉʱ˄˖ ʰˉˈ 
ˉʷ˄ˍʶ ˂ʶˉˍʱΦ ɮˉˈ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽΣ ʹ ˋˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ˍʹˌ ʱˋˁʹˋʹˌ 
ʰˉˈ ˍˇˎˌ ʽʰˍˊˇˏˌ ʵʶ˄ ˉʰˊʷ˔ʶˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʰˋʻʶ˄ʶʾˌΣ ʰ˂˂ʱ ˃ˈ˄ˇ ˋʶ ʶˎˉʰʻʶʾˌ ˇ˃ʱʵʶˌ ˁʰʽ ʰ˄ʱ˂ˇʴʰ 
˃ʶ ˍʹ˄ ʶʽʵʽˁˈˍʹˍʰ ˍˇˎ ʽʰˍˊˇˏ όɼʰˊʵʽˇ˂ˈʴˇʽΥ млл҈Σ ʃʰʽʵʾʰˍˊˇʽΥ млл҈Σ ʃʰʻˇ˂ˈʴˇʽΥ фн҈Σ ʁˊʻˇˉʶʵʽˁˇʾΥ 
ул҈Σ ɳ˄ʵˇˁˊʽ˄ˇ˂ˈʴˇʽΥ рс҈ύΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ʽʰˍˊ˗˄ όтлΣс҈ύ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍʹ˄ 
ʶʽʵʽˁˈˍʹˍʱ ˍˇˎˌ ʷ˔ʶʽ ʻʶˍʽˁʺ ʱˉˇ˕ʹΣ ˈˍʽ ʹ ʱˋˁʹˋʹ ʶʾ˄ʰʽ ˖˒ʷ˂ʽ˃ʹ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˍˇˎ ʰˋʻʶ˄ˇˏˌΣ ʶˉʽˉ˂ʷˇ˄ 
ˍˇ суΣс҈ ˍ˖˄ ʽʰˍˊ˗˄ ˉʽˋˍʶˏʶʽ ˈˍʽ ˉˇ˂˂ʷˌ ˔ˊˈ˄ʽʶˌ ˉʰʻʺˋʶʽˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˁʰʻʽˋˍʽˁʺ ʸ˖ʺ ˁʰʽ ʹ 
ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ʰˋʻʶ˄˗˄ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ʱˋˁʹˋʹˌ ʶˉʹˊʶʱʸʶʽ ʻʶˍʽˁʱ ˍʹ˄ ˎʴʶʾʰ ˍˇˎˌΦ 
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ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ˋˁˇˉˈ ʶʾ˔ʶ ˄ʰ ʶˊʶˎ˄ʺˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʶ˄ˈˌ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
ʱˋˁʹˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˁʰʴʽʱˁ ˋˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʽ ˋˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ 
ɲʽʰˍʰˊʰ˔ʺ ɮˎˍʽˋˍʽˁˇˏ ʊʱˋ˃ʰˍˇˌ όɲɮʊύΦ ʅˎ˃˃ʶˍʶʾ˔ʰ˄ мт ʱˍˇ˃ʰ ʵʽʰʴ˄˖ˋ˃ʷ˄ʰ ˃ʶ ɲɮʊ ʰˉˈ ʶˉʾˋʹ˃ʰ 
ʵʽʰʴ˄˖ˋˍʽˁʱ ˁʷ˄ˍˊʰΦ ʂ˂ˇʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʺˍʰ˄ ʷ˒ʹʲˇʽ ˁʰʽ ʶ˄ʺ˂ʽˁʶˌ ʹ˂ʽˁʾʰˌ ʰˉˈ мм ˖ˌ оп ʶˍ˗˄Σ ˃ʶ 
ˏ˕ˇˌ мΣтт ҕлΦлу ŎƳ ˁʰʽ ʲʱˊˇˌ ууΣрс ҕ ноΦсу ƪƎΦ hʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʶʾ˔ʰ˄ ʰʻ˂ʹˍʽˁʺ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ˁʰʴʽʱˁ 
ʰˉˈ м ˖ˌ мо ˔ˊˈ˄ʽʰΦ ɶ ʷˊʶˎ˄ʰ ʵʽʺˊˁʹˋʶ мн ʶʲʵˇ˃ʱʵʶˌΦ ɳˉʽˉ˂ʷˇ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ о ʶ˄ʺ˂ʽˁˇʽ 
˔˖ˊʾˌ ʰ˄ʰˉʹˊʾʰΣ ʵˏˇ ʱ˄ˍˊʶˌ ˁʰʽ ˃ʾʰ ʴˎ˄ʰʾˁʰΣ ˔˖ˊʾˌ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ʱʻ˂ʹ˃ʰΦ ʅˎ˃˃ʶˍʶʾ˔ʰ˄ ˃ʾʰ ˒ˇˊʱ ˍʹ˄ 
ʶʲʵˇ˃ʱʵʰ ˋʶ ˉˊˇˉˈ˄ʹˋʹ ˇ˃ʱʵʰˌ с ʰˍˈ˃˖˄ ˃ʶ ˋˁˇˉˈ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˉˊˈʴˊʰ˃˃ʰ ˋˎ˄ʱʻ˂ʹˋʹˌ 
ʰˍˈ˃˖˄ ˃ʶ ˁʰʽ ˔˖ˊʾˌ ɲɮʊΣ ˂ʶʽˍˇˎˊʴ˗˄ˍʰˌ ˖ˌ ζǇŀǊǘƴŜǊǎηΦ ʅˁˇˉˈˌ ʺˍʰ˄ ˄ʰ ʶ˅ʶˍʱˋˇˎ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ 
ˍˇˎ ˉʰˊʱʴˇ˄ˍʰ ˍʹˌ ζˋˎ˄ʱʻ˂ʹˋʹˌη ˋˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ʰˍˈ˃˖˄Φ ɱʽʰ ˍʹ˄ ˋˎ˔˄ˈˍʹˍʰ 
ʶ˃˒ʱ˄ʽˋʹˌ ˃ʹ ʰˉˇʵʶˁˍ˗˄ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˁ˂ʾ˃ʰˁʰ !ōŜǊǊŀƴǘ .ŜƘŀǾƛƻǊ /ƘŜŎƪƭƛǎǘ-
community (ABC-/Σ !ƳŀƴΣ мфурύΣ ʹ ˇˉˇʾʰ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʶ ʰˉˈ ˍˇˎˌ ʴˇ˄ʶʾˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄Σ ʵˏˇ 
˒ˇˊʷˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ ˂ʺ˅ʹ ˍˇˎ ˉʰˊʶ˃ʲʰˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ 
ʵʶ˅ʽˇˍʺˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˁ˂ʾ˃ʰˁʰ ʃʶˊʽˇˊʽˋ˃˗˄ ˋʶ ɼˇʽ˄˖˄ʽˁʷˌ ɲʶ˅ʽˈˍʹˍʶˌΣ ʹ ˇˉˇʾʰ 
ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʶ мн ˒ˇˊʷˌ ʰˉˈ ˍˇ˄ ˉˊˇˉˇ˄ʹˍʺΦ ɶ ˁʰˍʰʴˊʰ˒ʺ ʷʴʽ˄ʶ ˃ʾʰ ˒ˇˊʱ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ˁʰʽ 
ʰ˒ˇˊˇˏˋʶ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˉˊˇˉˇ˄ʺˋʶ˖˄Φ 
ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʷ˂ʶʴ˔ˇˌ ǘ όǇŀƛǊ ǘ ǘŜǎǘύ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ς ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ 
˃ʶˍˊʺˋʶʽˌΦ ʅˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋʹ˃ʶʽ˗ʻʹˁʶ ˋˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΦ ʅˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˍʹˌ 
ˋˎ˔˄ˈˍʹˍʰˌ ˃ʹ ʰˉˇʵʶˁˍ˗˄ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ʵʶ ˋʹ˃ʶʽ˗ʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱΦ ʆˇ 
ˋˎ˃ˉʷˊʰˋ˃ʰ ʰˉˈ ˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʺˍʰ˄ ˈˍʽ ˍˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ʶˉʷʵˊʰˋʶ ʻʶˍʽˁʱ ˋˍʽˌ 
ˁˇʽ˄˖˄ʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʶ˒ʺʲ˖˄- ʶ˄ʹ˂ʾˁ˖˄ ʰˍˈ˃˖˄ ˃ʶ ɲɮʊΦ ɲʽʰ˒ˇˊʱ ʵʶ 
ˋʹ˃ʶʽ˗ʻʹˁʶ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˍˈ˃˖˄ ̄ ˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ˇ˃ʱʵʰ ʷ˄ˍʰ˅ʹˌ ˁʰʽ ʶˁʶʾ˄˖˄ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ 
ˇ˃ʱʵʰ ˃ˈ˄ˇ ʰˍˈ˃˖˄ ˃ʶ ɲɮʊΦ ʁ ˔ˊˈ˄ˇˌ ˍ˖˄ мн ʶʲʵˇ˃ʱʵ˖˄ ʵʶ˄ ʰˉˇʵʶʾ˔ʻʹˁʶ ʽˁʰ˄ˈˌ ʴʽʰ ˄ʰ 
ˁʰˍʰʴˊʱ˕ˇˎ˄ ˇʽ ʴˇ˄ʶʾˌ ˃ʶʾ˖ˋʹ ˋˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˃ʹ ʰˉˇʵʶˁˍ˗˄ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ɱʽʰ ˍʹ 
ʴʶ˄ʾˁʶˎˋʹ ˍ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ʰˉʰʽˍʶʾˍʰʽ ʹ ʵʽʶ˄ʷˊʴʶʽʰ ʷˊʶˎ˄ʰˌ ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʵʶʾʴ˃ʰΣ ˃ʶʴʰ˂ˏˍʶˊʹˌ 
ʵʽʱˊˁʶʽʰˌ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰΦ 
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ˉˊˇˋˉʱʻʶʽʶˌ ʷ˄ˍʰ˅ʹˌ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍʹˌΣ ˋˍˇ ʵʹ˃ˈˋʽˇ ʶˁˉʰʽʵʶˎˍʽˁˈ ˋˏˋˍʹ˃ʰΦ ʅˍʽˌ ʰ˄ʶˉˍˎʴ˃ʷ˄ʶˌ 
˔˗ˊʶˌΣ ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ʹ ʰ˅ʾʰ ˍʹˌ ʶˁ˃ʱʻʹˋʺˌ ˍʹˌΣ ˖ˌ ˃ʷˋˇ ˋ˖˃ʰˍʽˁʺˌ ʱˋˁʹˋʹˌ ˁʰʽ ˃ʷˍˊˇ ˉˊˈ˂ʹ˕ʹˌ 
ˉ˄ʽʴ˃˗˄Φ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˁʰˍʰʴˊʰ˒ʺˌ ˍ˖˄ ʶˊʶˎ˄˗˄ ˋˍˇ ʻʷ˃ʰ ˍʹˌ ˁˇ˂ˏ˃ʲʹˋʹˌ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˋˍʹ˄ 
ˉʰˊˇˏˋʰ ʰ˄ʰˋˁˈˉʹˋʹ ʶˊʶˎ˄˗˄Σ ʷʴʽ˄ʶ ˉˊˇˋˉʱʻʶʽʰ ˄ ʰ ʰ˄ʰʵˎʻˇˏ˄ ˈ˔ʽ ˃ˈ˄ˇ ˇʽ ʶˉʽˍˎ˔ʶʾˌ ˉˊˇˋʶʴʴʾˋʶʽˌ 
ˉˇˎ ˇʵʹʴˇˏ˄ ˋˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ˋˍˈ˔˖˄ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ʰ˂˂ʱ ˁʰʽ ˍʰ ʶ˃ˉˈʵʽʰ ˉˇˎ ʰ˄ʰˁˏˉˍˇˎ˄Σ 
ˁʰʽ ˋˍʷˁˇ˄ˍʰʽ ˍˊˇ˔ˇˉʷʵʹΣ ˋˍʹ ˋˎ˄ˇ˂ʽˁʺ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʺ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˍʹˌ ˁˇ˂ˏ˃ʲʹˋʹˌ ˋˍʰ 
ʶˁˉʰʽʵʶˎˍʽˁʱ ʵˊ˗˃ʶ˄ʰ ˍ˖˄ ʶˎˊ˖ˉʰʿˁ˗˄ ˔˖ˊ˗˄ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˋˍʹ˄ ɳ˂˂ʱʵʰΦ ɳʽʵʽˁˈˍʶˊʰΣ ˋˁˇˉˈˌ 
ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰˋˁˈˉʹˋʹˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʹʻʶʾ ˁʰˍʱ ˉˈˋˇ ˋ˔ʶʵʽʱˋˍʹˁʰ˄ ʺκˁʰʽ 
ʶ˒ʰ́˃ ˈˋˍʹˁʰ˄ ˉˊˇˋʶʴʴʾˋʶʽˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ˋˍʹˊʽʸˈ˃ʶ˄ʶˌ ˋʶ ʵʰˋˁʰ˂ˇˁʶ˄ˍˊʽˁʷˌ ʺ ˃ʰʻʹˍˇˁʶ˄ˍˊʽˁʷˌ 
˃ʶʻˈʵˇˎˌ όˉΦ˔Φ ˋˍˎ˂ ˉʰˊʰʴʴʷ˂˃ʰˍˇˌΣ ʰˎˍˇʶ˂ʷʴ˔ˇˎΣ ˉˊʰˁˍʽˁˈύ ʰ˂˂ʱ ˁʰʽ ˋʶ ʵʽʵʰˁˍʽˁʱκˉʰʽʵʰʴ˖ʴʽˁʱ 
˃ˇ˄ˍʷ˂ʰ όˉΦ˔Φ ˉʰˊʰʵˇˋʽʰˁˈΣ ˍʹˌ ˁʰˍʰ˄ˈʹˋʹˌ ˃ʷˋʰ ʰˉˈ ˉʰʽ˔˄ʾʵʽ ʺ ˍʹˌ ʰʻ˂ʹˍʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌύ 
ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʷ˄ˍʰ˅ʹ ˍʹˌ ˁˇ˂ˏ˃ʲʹˋʹˌ ˋˍˇ ʶˁˉʰʽʵʶˎˍʽˁˈ ˋˏˋˍʹ˃ʰΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇ ˁʰʻˇˊʽˋ˃ˈˌ ˍʹˌ ʲʰˋʽˁʺˌ ʽʵʷʰˌ ˋˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ 
˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˍˇˎˌ ʰˊ˃ˈʵʽˇˎˌ ˒ˇˊʶʾˌΣ ˍʽˌ ˋ˔ˇ˂ʽˁʷˌ ˃ˇ˄ʱʵʶˌ ˁʰʽ ˁˎˊʾ˖ˌ ˍˇˎˌ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇˎˌ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ʊΦɮΦ ό˃ʶ ʶʽʵʽˁˈˍʹˍʰ ˋˍʹ˄ ˁˇ˂ˏ˃ʲʹˋʹύΣ ˄ʰ ʷˊʻˇˎ˄ ʷ˄ʰ ʲʺ˃ʰ ˉʽˇ ˁˇ˄ˍʱ ˋˍʹ˄ ʶˉʾˍʶˎ˅ʹ 
ˍ˖˄ ˋˍˈ˔˖˄ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˍʹˌ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΦ ɱʶ˄ʽˁˈˍʶˊʰΣ 
˃ˉˇˊʶʾ ˄ʰ ˎˉˇˋˍʹˊʽ˔ʻʶʾΣ ˈˍʽ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌ ̄ ˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ˋˍʹˊʾʸˇ˄ˍʰʽ ˋʶ ˉʰʽʵʰʴ˖ʴʽˁʱ ˃ˇ˄ˍʷ˂ʰΣ 
ʰ˒ʺ˄ʶʽ ˃ʶʴʱ˂ˇ ˉʶˊʽʻ˗ˊʽˇ ʴʽʰ ˁʰʽ˄ˇˍˈ˃ʶˌ ˉˊʰˁˍʽˁʷˌΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱ ʰ˅ʾʸʶʽ ˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˈˍʽ 
ʰˉˈ ˁʱˉˇʽˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ʷ˔ʶʽ ʻʶ˖ˊʹʻʶʾ ˈˍʽ ˍʰ ʵʽʱ˒ˇˊʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ 
ʰ˒ʺ˄ˇˎ˄ ˃ʶʴʱ˂ʰ ˉʶˊʽʻ˗ˊʽʰ ˋˏʴ˔ˎˋʹˌ ˁʰʽ ˉʰˊʶˊ˃ʺ˄ʶˎˋʹˌ ˍˇˎ ˍʽ ʰˁˊʽʲ˗ˌ ˉˊʶˋʲʶˏˇˎ˄Φ 
ʃˊˇʲ˂ʹ˃ʰˍʽˋ˃ˇʾ ʶʴʶʾˊˇ˄ˍʰʽ ʰˁˈ˃ʹ ˁʰʽ ʴʽʰ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ʲʰˋʽˁ˗˄ ʶ˄˄ˇʽ˗˄Σ ˈˉ˖ˌ ˍʽ ˄ˇʶʾˍʰʽ 
ˁˇ˂ˎ˃ʲʹˍʽˁʺ ʶˉʱˊˁʶʽʰ ʶ˄ˈˌ ˃ʰʻʹˍʺΣ ˁʰʻ˗ˌ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ʵʽʰ˒ˇˊʶˍʽˁʱ ˁˊʽˍʺˊʽʰ ˋˍʹ˄ ˁʱʻʶ ˔˗ˊʰ 
ˁʰʽ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰˉˇˎˋʽʱʸʶʽ ˃ʾʰ ˁˇʽ˄ʺ ʶˎˊ˖ˉʰʿˁʺ ʴˊʰ˃˃ʺΦ 
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ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ˄ʰ ʵʽʶˊʶˎ˄ʹʻʶʾ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ʃʰʽʵʰʴ˖ʴʽˁʺˌ CǊŜƛƴŜǘ ˋˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˁʰʽ ˍʹˌ ʴ˄˗ˋʹˌ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ ˋˍʹ˄ ʃʶˍˇˋ˒ʰʾˊʽˋʹ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʵʹ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎΦ ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ мпт ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍʹˌ ɳ˘ 
ˁʰʽ ʅʆ˘ ˍʱ˅ʹˌΦ ʁʽ ˃ʰʻʹˍʷˌ ˔˖ˊʾˋʻʹˁʰ˄ ˍˎ˔ʰʾʰ ˋʶ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ όCǊŜƛƴŜǘΣ ˄Ґунύ ˁʰʽ ˇ˃ʱʵʰ 
ʶ˂ʷʴ˔ˇˎ όˍˎˉʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰΣ ˄ҐсрύΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 
ʹ нʹ ʷˁʵˇˋʹ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ a9{{¸ όaŀǘǎƻƴ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ {ƻŎƛŀƭ {ƪƛƭƭǎ ²ƛǘƘ ¸ƻǳƴƎǎǘŜǊǎ ˍ˖˄ aŀǎŀŘƛǎΣ 
CƛƭƛǇǇƻǳΣ 5ŜǊǊƛ ϧ tŀǇŀƛƻŀƴƴƻǳΣ нлмсύ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˉʰˊʱʴˇ˄ˍʶˌΥ ʰύ ʶ˔ʻˊʽˁʷˌ ˁˇʽ˄˖˄ʽˁʷˌ 
ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ʲύ ˁʰˍʱ˂˂ʹ˂ʶˌ ˁˇʽ˄˖˄ʽˁʷˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˁʰʽ ʴύ ˉˊˇˋʰˊ˃ˈˋʽ˃ʶˌ ˁˇʽ˄˖˄ʽˁʷˌ 
ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ʶ˄˗ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ʵʾ˄ˇ˄ˍʰ˄ ˋʶ рʲʱ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˏˉˇˎ [ƛƪŜǊǘ ʰˉˈ р Ґ ˉˇ˂ˏ ʷ˖ˌ м Ґ 
ˁʰʻˈ˂ˇˎΦ ɱʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʴ˄˗ˋʹˌ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ ˍʹˌ ʃʶˍˇˋ˒ʰʾˊʽˋʹˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 
ʶˊ˖ˍʺˋʶʽˌ ʴ˄˖ˋˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˍˇ˄ ˉʾ˄ʰˁʰ оΦт όˋʶ˂Φ мпт- мпуύ ˍˇˎ ˋʹ˃ʶˊʽ˄ˇˏ ʲʽʲ˂ʾˇˎ ʊˎˋʽˁʺˌ 
ɮʴ˖ʴʺˌ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ɳ˘- ʅʆ˘ ˍʱ˅ʹˌΣ όнлммύΦ ʆˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˍʹ˄ ʃʰʽʵʰʴ˖ʴʽˁʺ 
CǊŜƛƴŜǘ ˋˍʹˊʾ˔ʻʹˁʶ ˋˍʽˌ ˃ʷʻˇʵˇˎˌκˍʶ˔˄ʽˁʷˌ ˍʹˌ ʃʰʽʵʰʴ˖ʴʽˁʺˌ CǊŜƛƴŜǘ ˉˇˎ ʶʾ˄ʰʽΥ ˍʰ ˉ˂ʱ˄ʰ ʶˊʴʰˋʾʰˌΣ 
ˍˇ ˍˎˉˇʴˊʰ˒ʶʾˇΣ ʹ ʰ˂˂ʹ˂ˇʴˊʰ˒ʾʰΣ ˍˇ ˃ʰʻʹˍʽˁˈ ˋˎ˃ʲˇˏ˂ʽˇ ˁʰʽ ˋˎ˄ʵˎʱˋˍʹˁʶ ˃ʶ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ 
ʶˁ˃ʱʻʹˋʹˌ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ ˍʹˌ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌΦ ɳ˂ʷʴ˔ʻʹˁʶ ʹ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ όLƴǘǊŀ-class) 
ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˇʽ ˇˉˇʾʶˌ ˁˎ˃ʰʾ˄ˇ˄ˍʰ˄ ˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ʶˉʾˉʶʵʰ όʶ˔ʻˊʽˁʷˌҐΦтруΣ 
ˁʰˍʱ˂˂ʹ˂ʶˌҐΦсутΣ ˉˊˇˋʰˊ˃ˈˋʽ˃ʶˌҐΦумфύ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ ʴ˄˗ˋʹ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ ˍʹˌ ʃʶˍˇˋ˒ʰʾˊʽˋʹˌ 
όʴ˄˖ˋˍʽˁʷˌҐΦтссύΦ ɳˉʾˋʹˌΣ ʰˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎ ˃ʹ ˉʰˊʰ˃ʶˍˊʽˁˇˏ ˍʶˋˍ CǊƛŜŘƳŀƴΩǎ !ƴƻǾŀΣ 
ˉˊˇʷˁˎ˕ʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˇ˃ʱʵ˖˄ ˁʰʽ ˃ʶˍˊʺˋʶ˖˄ ˖ˌ ˉˊˇˌ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ 
ʵʶ˅ʽˈˍʹˍʶˌ ˈˉˇˎ ˇʽ ˃ʰʻʹˍʷˌ ˍʹˌ ˇ˃ʱʵʰˌ CǊŜƛƴŜǘΣ ˃ʶˍʱ ˍˇ ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˃ʶʾ˖ˋʰ˄ 
ˉʶˊʽˋˋˈˍʶˊˇ ˍʽˌ ʶ˔ʻˊʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ όtҐлΦлллΣ 5ŦόмύΣ ˔нΥ рнΦмслύ ʷ˄ʰ˄ˍʽ όtҐлΦлллΣ 5ŦόмύΣ ˔нΥ олΦнрлύΣ 
ˍʽˌ ˉˊˇˋʰˊ˃ˈˋʽ˃ʶˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ όtҐлΦлллΣ 5ŦόмύΣ ˔нΥ осΦпрлύ ʷ˄ʰ˄ˍʽ όtҐлΦлллΣ 5ŦόмύΣ ˔нΥ мфΦуллύΣ ˁʰʽ 
ʰˏ˅ʹˋʰ˄ ˍʽˌ ˁʰˍʱ˂˂ʹ˂ʶˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ όtҐлΦлллΣ 5ŦόмύΣ ˔нΥ орΦрсмύ ʰˉˈ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όtҐлΦлллΣ 
5ŦόмύΣ ˔нΥ нпΦлллύΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ ʴ˄˗ˋʹ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ ˍʹˌ ˉʶˍˇˋ˒ʰʾˊʽˋʹˌΣ ˁʰʻ˗ˌ ˃ʶˍʱ ˍˇ 
ˉʰˊʶ˃ʲʰˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊˇˎˋʾʰˋʰ˄ ˁʰ˂ˏˍʶˊˇ ˋˁˇˊ ˋˍʹ ʴ˄˗ˋʹ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ όtҐлΦлллΣ 5ŦόмύΣ ˔ 

2Υ млрΦппуύ ʰˉˈ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όtҐлΦлллΣ 5ŦόмύΣ ˔нΥ роΦмппύΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ʃʰʽʵʰʴ˖ʴʽˁʺ 
CǊŜƛƴŜǘ ˋˎ˄ʷʲʰ˂˂ʶ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˁʰʽ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ ˍʹˌ ʃʶˍˇˋ˒ʰʾˊʽˋʹˌ 
ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˍ˖˄ ʵˏˇ ˇ˃ʱʵ˖˄ ˃ʶ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˄ʰ ʶ˃˒ʰ˄ʾʸˇˎ˄ 
ˎ˕ʹ˂ˈˍʶˊʹ ʰˉˈʵˇˋʹ ʰˉˈ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ  

 

ɽʷ˅ʶʽˌ - ɼ˂ʶʽʵʽʱΥ ʃʰʽʵʰʴ˖ʴʽˁʺ CǊŜƛƴŜǘΣ ɼˇʽ˄˖˄ʽˁʷˌ ɲʶ˅ʽˈˍʹˍʶˌΣ ʃʶˍˇˋ˒ʰʾˊʽˋʹΣ ɾʰʻʹˍʽˁˈ ʅˎ˃ʲˇˏ˂ʽˇ  
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31̌  ɲʽʶʻ˄ʷˌ ʅˎ˄ʷʵˊʽˇ ʊˎˋʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ɮʻ˂ʹˍʽˋ˃ˇˏ 
9-мм ɹˇˎ˄ʾˇˎ нлно  ɼˇ˃ˇˍʹ˄ʺ 
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ɮʀɹʁɽʁɱɶʅɶ ʆʍɿ ʅʆʁʋʍɿ ɳʃɹʆɳʇʀɶʅ ʆʍɿ ɳɼʃɮɹɲɳʇʆɹɼʍɿ ʊʇʅɹɼɶʅ ɮɱʍɱɶʅ ʆɶʅ ɲɶɾʁʆɹɼɶʅ 
ɳɼʃɮɹɲɳʇʅɶʅ ʆɶʅ ɼʇʃʄʁʇ ʅʆɶ ɲʁʇɽɳɹɮ ʆʁʇʅ  
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In literature, researchers have dealt with teachers' achievement goals but very few with physical 
education teachers. The purpose of the survey was to evaluate the achievement goals of teachers who 
ǘŀǳƎƘǘ tƘȅǎƛŎŀƭ 9ŘǳŎŀǘƛƻƴ ƛƴ ǘƘŜƛǊ ǿƻǊƪΦ ¢ƘŜ ϦvǳŜǎǘƛƻƴƴŀƛǊŜ ƻŦ ¢ŜŀŎƘŜǊǎΩ ŀŎƘƛŜǾŜƳŜƴǘ Ǝƻŀƭǎ ƛƴ ǘƘŜƛǊ 
work" by Papaioannou and Christodoulides (2003) was used. The sample consisted of 155 teachers 
(109 men and 46 women). Bartlett's Test (2̝=2058.742, p<.000) showed that the correlations of the 
variables allowed factorial analysis and the Keiser-Meyer-Olkin index (K.M.O.=.855) the adequacy of 
the sample. The exploratory factor analysis derived four factors with eigenvalues > 1, interpreting 
60.17% of the dispersion. Cronbach's index ranged from .82 - .90. The analyses show that "Orientation 
to personal improvement" showed a high average, "Social acceptance" was moderate to high average, 
and the factors "Self-Protection" and "Personally enhancement", had a low average. Through the 
correlations it emerged that "Self Protection" showed a statistically significant positive correlation with 
"Social acceptance" (r=.164, p<.05), a negative relationship with "Orientation to personal 
improvement" (r=-.417, p<.01), and a positive with "Personally enhancement" (r=.526, p<.01). "Social 
acceptance" showed a significant correlation with "Orientation to personal improvement" (r=.353, 
p<.01) and "Personally enhancement" (r=.284, p<.01). "Orientation to personal improvement" showed 
a significant negative correlation with "Personally enhancement" (r=-.206, p<.01). Statistically 
significant differences existed between teachers in terms of "gender", in the factor of "Personally 
enhancement" [t(97,13)=2.06, p=.04], in terms of "years of service" in the factor of "Personally 
enhancement" [t(151,42)=1.94, p=.05] and finally, in terms of whether they received "training" in 
teaching sportsmanship in the factor "Self Protection" [t(41,21)=2.00, p=.05]. Exploring the goals of 
achieving physical education in their work is important in understanding the way they think and 
function and can affect their motivation, self-efficacy, professional satisfaction, and consequently their 
professional behavior. 

 

Keywords: Achievement goals, Physical education, Teacher self-reports 
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