
м  ɳɰɲʁɾɮɲɹɮɹʁ ɳɿɶɾɳʄʍʆɹɼʁ ʊʇɽɽɮɲɹʁ 

 

ɳʇʄʍʃɮɻɼʁ ɼɳɿʆʄʁ ʃɳʄɹɰɮɽɽʁɿʆɹɼɶʅ ɳʄɳʇɿɮʅ ɼɮɹ ɼɮʆɮʄʆɹʅɶʅ 

ɳɰɲʁɾɮɲɹɮɹʁ ɳɿɶɾɳʄʍʆɹɼʁ ʊʇɽɽɮɲɹʁ Іфм 
ʃʶˊʾˇʵˇˌΥ нлκсκнлмр-мпκммκнлмр 

ʆˇ ɳˎˊ˖ˉʰʿˁˈ ɼʷ˄ˍˊˇ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ɴˊʶˎ˄ʰˌ ˁʰʽ ɼʰˍʱˊˍʽˋʹˌ ˋʰˌ  
ˁʰ˂˖ˋˇˊʾʸʶʽ ˋˍʹ˄ п ́̀ ˎ˄ʶ˔ˈ˃ʶ˄ʹ ˔ˊˇ˄ʽʱ ʷˁʵˇˋʹˌ ˍˇˎ ʶ˄ʹ˃ʶˊ˖ˍʽˁˇˏ ˍˇˎ 

˒ˎ˂˂ʰʵʾˇˎ ˁʰʽ ˋˍˇ фмˇ ˍʶˏ˔ˇˌ ˍˇˎΦ 

ɶ ˋˎ˃˒˖˄ʾʰ ˍˇˎ ʃʰˊʽˋʽˇˏ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʵʽʶʻ˄ʺˌΣ ˄ˇ˃ʽˁʱ ʵʶˋ˃ʶˎˍʽˁʺ ˋˎ˃˒˖˄ʾʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ʶˉʾπ
ˍˊˇˉˇ ˍʹˌ ɳɳ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ ɸʰ ʶʾ˄ʰʽ ʷ˄ʰ ˄ʷˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΤ ʆʽ ˁˎˊ˗ˋʶʽˌ ʻʰ ˎˉʱˊ˔ˇˎ˄Τ ʃˇʽʰ ʻʰ 
ʶʾ˄ʰʽ ʹ ˋˍʱˋʹ ʱ˂˂˖˄ ˔˖ˊ˗˄Σ ˈˉ˖ˌ ˇʽ ɶʃɮΤ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ɶ ɼʾ˄ʰ ˁʰʽ ʹ ɱʰ˂˂ʾʰ ˋˎ˃˒˗˄ʹπ
ˋʰ˄ ʴʽʰ ˍʹ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʹ 
ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˃ʽʰˌ ˋˎ˃˒˖π
˄ʾʰˌ ˍ˖˄ ɶ˄˖˃ʷ˄˖˄ ɳʻ˄˗˄ ʴʽʰ 
ˍʹ˄ ˁʰˍʰˉˇ˂ʷ˃ʹˋʹ ˍʹˌ ʰ˂˂ʰπ
ʴʺˌ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ ˈˉ˖ˌ ʰˎˍʺ 
ʻʰ ˋˎ˃˒˖˄ʹʻʶʾ ˋˍˇ ʃʰˊʾˋʽ ˍˇ 
ɲʶˁʷ˃ʲˊʽˇΦ ʍˌ ˉˊ˗ˍʹ ˔˗ˊʰ 
ʶˁˉˇ˃ˉʺˌ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇπ
ˁʹˉʾˇˎΣ ʹ ɼʾ˄ʰ ʷʵ˖ˋʶ ˃ʽʰ ˄ʷʰ 
ʵˎ˄ʰ˃ʽˁʺΣ ʰˉˇˍˎˉ˗˄ˇ˄ˍʰˌ ˍʹ ˋˎ˄ˇ˂ʽˁʺ ˉˊˈˇʵˇ ˉˇˎ ʷ˔ʶʽ ˋʹ˃ʶʽ˖ʻʶʾ ˉˊˇˌ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˃ʰˁˊˇˉˊˈʻʶπ
ˋ˃˖˄ ˋˍˈ˔˖˄Φ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ʆˇ ʃˊʱˋʽ˄ˇ ʆʰ˃ʶʾˇ ʴʽʰ ˍˇ ɼ˂ʾ˃ʰ ʶ˄ʷˁˊʽ˄ʶ мсу Ϸ ʶˁʰˍˇ˃˃ˏˊʽʰ ʴʽʰ ˔ˊʹ˃ʰπ

ˍˇʵˈˍʹˋʹ ʷˊʴ˖˄ ˁʰʽ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˋʹ˃ʰˍˇʵˇˍ˗˄ˍʰˌ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ˒ʱπ

ˋʹˌ ʷ˄ʰˊ˅ʺˌ ˍˇˎ ˁʰʽ ˍˇ ʶ˄ʰˊˁˍʺˊʽˇ ˂ʱˁˍʽˋ˃ʰ ˍʹˌ ˊˇʺˌ ˍʹˌ ˔ˊʹ˃ʰˍˇʵˈˍʹπ

ˋʹˌ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰ ˋˍʽˌ ʰ˄ʰˉˍˎˋˋˈ˃ʶ˄ʶˌ ˔˗ˊʶˌΦ ɶ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ʶʾ˄ʰʽ 

˃ʽʰ ˁˊʾˋʽ˃ʹ ˉʰˊʱ˃ʶˍˊˇˌ ˍ˖˄ ˉʰʴˁˈˋ˃ʽ˖˄ ˋˎ˄ˇ˃ʽ˂ʽ˗˄ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰ ˉˇˎ 

ʻʰ ˂ʱʲʶʽ ˔˗ˊʰ ˋˍˇ ʃʰˊʾˋʽΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ʃʶˊʾˉˇˎ мрл ˔˗ˊʶˌ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˉʶˊʾπ

ˉˇˎ ˍˇ фл҈ ˍ˖˄  ˋˎ˄ˇ˂ʽˁ˗˄ ʶˁˉˇ˃ˉ˗˄ ʵʽˇ˅ʶʽʵʾˇˎ 

ˍˇˎ ʱ˄ʻˊʰˁʰ ʷ˔ˇˎ˄ ˉ˂ʷˇ˄ ˁʰˍʰʻʷˋʶʽ ʵʶˋ˃ʶˏˋʶʽˌ 

ʴʽʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎˌΣ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʽˌ ˉʽʻʰ˄ˈˍʹπ

ˍʶˌ ˃ʽʰˌ ˋˎ˃˒˖˄ʾʰˌ ˋˍʹ ʵʽʱˋˁʶ˕ʹ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰ ˍˇ 

ɲʶˁʷ˃ʲˊʽˇΦ ʁʽ ˎˉˇˋ˔ʷˋʶʽˌ ˉˇˎ ʵˈʻʹˁʰ˄ ˃ʷ˔ˊʽ ˍ˗π

ˊʰ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʲʱ˂ˇˎ˄ ˍˇ˄ ˁˈˋ˃ˇ ˋʶ ˁʰ˂ʺ 

ˍˊˇ˔ʽʱ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍˇˎ ˋˍˈ˔ˇˎ н/ ̄̌ ˎ ˋˎ˄ʽπ

ˋˍʱˍʰʽ ʰˉˈ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ʵʽʶʻ˄ʺ ʽ˄ˋˍʽˍˇˏˍʰΦ 

ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ʆˇ ɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇ ʶʾ˄ʰʽ ˍˇ ˃ˈ˄ˇ ˃ʶˍʰ˅ˏ ˍ˖˄ Dт 

ˉˇˎ ʰˏ˅ʹˋʶ ˁʰˍʰˁˈˊˎ˒ʰ ˍʽˌ ʶˉʽʵˇˍʺˋʶʽˌ ˇˊˎˁˍ˗˄ 

ˁʰˎˋʾ˃˖˄Σ ˉʰˊʱ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʵʷˋ˃ʶˎˋʹ ʴʽʰ 

ˋˍʰʵʽʰˁʺ ˁʰˍʱˊʴʹˋʺ ˍˇˎˌΣ ˈˉ˖ˌ ˎˉˇʴˊʱ˃˃ʽˋʶ ˄ʷʰ 

ʷˁʻʶˋʹΦ ʅˍˇ ɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇΣ ˍʽˌ ʶˉʽʵˇˍʺˋʶʽˌ 

ʷ˔ˇˎ˄ ʺʵʹ ʶˉ˖˒ʶ˂ʹʻʶʾ ˃ʶʴʱ˂ʶˌ ʶˍʰʽˊʶʾʶˌ ˇˊˎˁˍ˗˄ 

ˁʰˎˋʾ˃˖˄ ˉˇˎ ˂ʶʽˍˇˎˊʴˇˏ˄ ˋˍʹ ˔˗ˊʰΣ ˇʽ ˉʶˊʽˋˋˈˍʶπ

ˊʶˌ ˅ʷ˄ʹˌ ʽʵʽˇˁˍʹˋʾʰˌΣ ʶ˄˗ ʰˊˁʶˍʱ ʵʽˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏπ

˄ˍʰʽ ʴʽʰ ˄ʰ ʶˉʽʵˇˍʺˋˇˎ˄ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˇˊˎˁˍ˗˄ 

ˁʰˎˋʾ˃˖˄ ˋˍˇ ʶ˅˖ˍʶˊʽˁˈ ˋʶ ˔˗ˊʶˌ ˈˉ˖ˌ ʹ ʄ˖ˋʾʰΣ ʹ 

ʅʰˇˎʵʽˁʺ ɮˊʰʲʾʰ ˁʰʽ ʹ ɼʾ˄ʰΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

http://www.theguardian.com/environment/2015/nov/12/paris-climate-deal-must-be-legally-binding-eu-tells-john-kerry
http://www.trust.org/item/20151102154715-7fvsl/?source=search
http://www.un.org/apps/news/story.asp?NewsID=52485#.VkTej_nhDIU
http://www.theguardian.com/environment/2015/oct/13/150-countries-pledge-to-curb-carbon-emissions
http://www.theguardian.com/environment/2015/nov/12/uk-breaks-pledge-to-become-only-g7-country-increase-fossil-fuel-subsidies


н  ɳɰɲʁɾɮɲɹɮɹʁ ɳɿɶɾɳʄʍʆɹɼʁ ʊʇɽɽɮɲɹʁ 

 

ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ʆʰ ʶˉʾˉʶʵʰ ta нΦрΣ ʷ˄ʰ ˃ʽˁˊˇˋˁˇˉʽˁˈ ʰʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ˇ ˋ˖˃ʰˍʾπ
ʵʽˇ ˉˇˎ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ˍˇ˄ ˁʰˊˁʾ˄ˇ ˁʰʽ ˍʽˌ ˁʰˊʵʽʰˁʷˌ ˉʰʻʺˋʶʽˌΣ ʰˎπ
˅ʺʻʹˁʰ˄ ˋˍʹ˄ ʶˉʰˊ˔ʾʰ [ƛŀƻƴƛƴƎ ˍʹˌ ɼʾ˄ʰˌΦ  
 
ʅʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ 
{ƘŜƴȅŀƴƎΣ ˍʰ ʶˉʾˉʶʵʰ 
taнΦр ˅ʶˉʷˊʰˋʰ˄ ˍʰ мΦплл 
˃ʽˁˊˇʴˊʰ˃˃ʱˊʽʰ ʰ˄ʱ ˁˎʲʽπ
ˁˈ ˃ʷˍˊˇΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ 

ˉʶˊʾˉˇˎ рс ˒ˇˊʷˌ ˉʱ˄˖ ʰˉˈ ˍʰ ʶˉʾˉʶʵʰ ˉˇˎ ʻʶ˖ˊˇˏ˄ˍʰʽ  
ʰˋ˒ʰ˂ʺ ʰˉˈ ˍʹ˄ ʃʰʴˁˈˋ˃ʽˇˌ ʁˊʴʰ˄ʽˋ˃ˈˌ ʇʴʶʾʰˌΦ  
ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ɶ ˉˇˋˈˍʹˍʰ ˍ˖˄ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˋˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ʷ˒ˍʰˋʶ 
ˋʶ ʰˁˈ˃ʰ ˄ʷˇ ˊʶˁˈˊ ˍˇ нлмпΣ ˋˎ˄ʶ˔ʾʸˇ˄ˍʰˌ ˍʹ˄ ʰʵʽʱˁˇˉʹ ʰˏ˅ʹˋʹΣ ˁʱπ
˄ˇ˄ˍʰˌ ˍˇ˄ ˉ˂ʰ˄ʺˍʹ ˉʽˇ ʰ˒ʽ˂ˈ˅ʶ˄ˇ ʴʽʰ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ʴʶ˄ʽʷˌΣ ˋˏ˃˒˖˄ʰ 
˃ʶ ˍˇ ʃʰʴˁˈˋ˃ʽˇ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁˈ ʁˊʴʰ˄ʽˋ˃ˈΦ ʅˍˇ ʲˈˊʶʽˇ ʹ˃ʽˋ˒ʰʾˊʽˇ 
ˇʽ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˍˇˎ /hн ʵʽʷˋ˔ʽˋʰ˄ ˍˇ ˋˎ˃ʲˇ˂ʽˁʱ ˋʹ˃ʰ˄ˍʽˁˈ ʶˉʾˉʶʵˇ 
ˍ˖˄ плл ǇǇƳ ˍˇ нлмп ˍʹ˄ ʱ˄ˇʽ˅ʹΦ ʆʹ˄ ʱ˄ˇʽ˅ʹ ˍˇˎ нлмрΣ ʹ ˉʰʴˁˈˋ˃ʽʰ 
˃ʷˋʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ /hн ˉʶˊʱˋʶʽ ˍˇ ˒ˊʱʴ˃ʰ ˍ˖˄ плл ǇǇƳΦ  

ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

h ̄ˊˈʶʵˊˇˌ ˍ˖˄ ɶʃɮ ʁ˃ˉʱ˃ʰ ʰˉʷˊˊʽ˕ʶ ˍˇ ˋ˔ʷʵʽˇ YŜȅπ
ǎǘƻƴŜ ·[Σ ˂ʷʴˇ˄ˍʰˌ ˈˍʽ ʹ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ʰʴ˖ʴˇˏ ʵʶ˄  
ʶ˅ˎˉʹˊʶˍʶʾ ˍˇ ʶʻ˄ʽˁˈ ˋˎ˃˒ʷˊˇ˄Φ ɷʵʹ ʰˉˈ ˍˇ нлмо ʶʾ˔ʶ 
ˁʰʻˇˊʾˋʶʽ ˍʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍˇ˄ ʰʴ˖ʴˈ ˂ʷʴˇ˄ˍʰˌ ˈˍʽ ʻʰ ʶπ
ʴˁˊʾ˄ʶʽ ˍˇ˄ ʰʴ˖ʴˈ ζ˃ ˈ˄ˇ ʰ˄ ˍˇ ʷˊʴˇ ʰˎˍˈ ʵʶ˄ ʶˉʽʵʶʽ˄˗π
˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˊˏˉʰ˄ˋʹˌ ˍˇˎ 
ʱ˄ʻˊʰˁʰηΦ ɼʰˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ п ˔ˊˈ˄ʽʰΣ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌΣ 
ˉʶˊʽʲʰ˂˂ˇ˄ˍˇ˂ˈʴˇʽΣ ˒ˎ˂ʷˌΣ ʰʴˊˈˍʶˌΣ ʷ˄˖ˋʰ˄ ˍʽˌ ʵˎ˄ʱπ
˃ʶʽˌ ˍˇˎˌ ʴʽʰ ˍʹ˄ ˁʰˍʰˉˇ˂ʷ˃ʹˋʹ ˍˇˎ ʰʴ˖ʴˇˏ ˋʶ ˃ʽʰ ʽπ
ʵʽʰʾˍʶˊʹ ˁʽ˄ʹˍˇˉˇʾʹˋʹΣ ˃ʶ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ н ʶˁʰˍˇ˃π
˃ˏˊʽʰ ˋ˔ˈ˂ʽʰ ˄ʰ ʷ˔ˇˎ˄ ˎˉˇʲ˂ʹʻʶʾ ˋˍˇ  

ʇˉˇˎˊʴʶʾˇ ɳ˅˖ˍʶˊʽˁ˗˄ ˍ˖˄ ɶʃɮΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ɴ˄ʰˌ ˉʰʴˁˈˋ˃ʽˇˌ ʵʽʰʵˊʰˋˍʽˁˈˌ ˔ʱˊπ
ˍʹˌ ʴʹˌ ʴʽʰ ˍˇˎˌ ʰˎˍˈ˔ʻˇ˄ʶˌ ˂ʰˇˏˌΦ 
ʁʽ ʰˎˍˈ˔ʻˇ˄ʶˌ ˂ʰˇʾΣ ˉˇˎ ˍʰ ʵʽˁʰʽ˗π
˃ʰˍʰ ˍˇˎˌ ˋˍʹ ʴʹ ˋˎ˔˄ʱ ˃ʷ˄ˇˎ˄ ˋˍˇ 
ˉʶˊʽʻ˗ˊʽˇ ˂ˈʴ˖ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ ˋʶ 
˔ʱˊˍʶˌ ˁʰʽ ʵʶʵˇ˃ʷ˄ʰΣ ʷ˔ˇˎ˄ ʷ˄ʰ ˄ʷˇ 
ʶˊʴʰ˂ʶʾˇ ˋˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍ˖˄  

ʵʽˁʰʽ˖˃ʱˍ˖˄ ˍˇˎˌΦ  
ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ɳ˂ ɿʾ˄ʽˇΦ нΣо ʶˁʰˍˇ˃˃ˏˊʽʰ ʱ˄ʻˊ˖ˉˇʽ ˋˍʹ˄ ɼʶ˄ˍˊʽˁʺ ɮπ

˃ʶˊʽˁʺ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˈˍʽ ʻʰ ˔ˊʶʽʰˋˍˇˏ˄ ʶˉʽˋʽˍʽˋˍʽˁʺ 

ʲˇʺʻʶʽʰΣ ˒ʷˍˇˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ʽˋ˔ˎˊˈˍʶˊʰ 

˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ ʷ˔ˇˎ˄ ˁʰˍʰʴˊʰ˒ʶʾΣ ʶˉʽʵʶʽ˄˗˄ˇ˄ˍʰˌ ˃ʽʰ 

ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˅ʹˊʰˋʾʰΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

http://news.in.gr/science-technology/article/?aid=1231396831
http://www.theguardian.com/world/2015/nov/09/airpocalypse-now-china-pollution-reaching-record-levels
http://www.un.org/apps/news/story.asp?NewsID=52496#.VkYomXbhDIU
http://www.enn.com/wildlife/article/49141
http://www.trust.org/item/20151110185408-ccmon/?source=fiOtherNews3
http://www.un.org/apps/news/story.asp?NewsID=52535#.VkTd_vnhDIU


о  ɳɰɲʁɾɮɲɹɮɹʁ ɳɿɶɾɳʄʍʆɹɼʁ ʊʇɽɽɮɲɹʁ 

 

ɶ ʵˎ˄ʰ˃ʽˁʺ ˍ˖˄ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄˖˄ ʻʰ˂ʱˋˋʽ˖˄ ˉʶˊʽˇ˔˗˄Φ ʆˇ 

ˉʰˊʱʵʶʽʴ˃ʰ ˍˇˎ ʃʰ˂ʱˇˎΣ ˍʹˌ ɿʷʰˌ ɵʹ˂ʰ˄ʵʾʰˌΣ ˍʹˌ ʋʽ˂ʺˌ ˁʰʽ 

ˍʹˌ ɮ˃ʶˊʽˁʺˌΦ ʃˈˋʶˌ ˉʶˊʽˇ˔ʷˌ ˍʷʻʹˁʰ˄ ʶˁˍˈˌ ʰ˂ʽʶʾʰˌΣ ʴʶ˖π

ˍˊʺˋʶ˖˄ ˁʰʽ ˄ˍʱ˃ˉʽ˄ʴˁ ˍˇ нлмрΤ ʆʽ ˋˎ˄ʷˉʶʽʶˌ ʻʰ ʷ˔ʶʽ ʹ  

ˉˊˇˋˍʰˋʾʰ ʰˎˍʺ ˋˍˇˎˌ ʷ˃ʲʽˇˎˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌΤ  

ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ɶ ʰ˄ʱ˂ˎˋʹ ʰˉˈ ˍʹ b!{! ʴʽʰ ˍʹ˄ ʷˁˍʰˋʹ ˍˇˎ ʻʰ˂ʱˋˋʽˇˎ ˉʱʴˇˎ ʷʵʶʽ˅ʶ ˈˍʽ ˍˇ ʶˍʺˋʽˇ ʶ˂ʱ˔ʽˋˍˇ ʺˍʰ˄ мΣтл 
ʶˁʰˍˇ˃˃ˏˊʽʰ ˍʶˍˊʰʴ˖˄ʽˁʱ ˃ʾ˂ʽʰ όпΦпмлΦллл ˍʶˍˊʰʴ˖˄ʽˁʱ ˔ʽ˂ʽˈ˃ʶˍˊʰύ ˋˍʽˌ мм ʅʶˉˍʶ˃ʲˊʾˇˎ ˃ʶ ˍˇ ʶ˂ʱ˔ʽˋˍˇ 
ʰˎˍʺˌ ˍʹˌ ˔ˊˇ˄ʽʱˌ ˄ʰ ʶʾ˄ʰʽ сфф ˔ʽ˂ʽʱʵʶˌ ˍʶˍˊʰʴ˖˄ʽˁʱ ˃ʾ˂ʽʰ ˁʱˍ˖ ʰˉˈ ˍˇ ˃ʷˋˇ ˈˊˇ мфум-нлмлΦ ɶ ˎˉˇ˔˗π
ˊʹˋʹ ˍˇˎ ʻʰ˂ʱˋˋʽˇˎ ˉʱʴˇˎ ʷ˔ʶʽ ʶˉʽˍʰ˔ˎ˄ʻʶʾ ʰˉˈ ˍˇ мффсΦ ʁʽ мл ˉʽˇ ˔ʰ˃ʹ˂ʷˌ ˁʰˍʰʴˊʰ˒ʷˌ ˋʹ˃ʶʽ˗ʻʹˁʰ˄ 
ˁʰˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ мм ˔ˊˈ˄ʽʰΦ ʆˇ ʶ˂ʱ˔ʽˋˍˇ ˍˇ нлмп ʺˍʰ˄ мΦфплΦллл ˍʶˍˊʰʴ˖˄ʽˁʱ ˃ʾ˂ʽʰΣ ʹ ʷʲʵˇ˃ʹ ˔ʰ˃ʹ˂ˈπ
ˍʶˊʹ ˉˇˎ ʷ˔ʶʽ ˁʰˍʰʴˊʰ˒ʶʾΦ ʃʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ˍˇ нлмр ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ʶˉʽˍʶˎ˔ʻʶʾΣ ˎˉʱˊπ
˔ʶʽ ʹ ˉʽʻʰ˄ˈˍʹˍʰ ʹ ʰ˂˂ʰʴʺ ˍ˖˄ ʱ˄ʶ˃˖˄ ʺ ʹ ˈ˕ʽ˃ʹ ˉʶˊʾˇʵˇˌ ˍʺ˅ʶ˖ˌ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˃ʶʽ˗ˋʶʽ ˍʹ˄ ʷˁˍʰˋʹ ˍʹˌ 
ɮˊˁˍʽˁʺˌ ʰˁˈ˃ʹ ˉʶˊʽˋˋˈˍʶˊˇ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʹ˃ʷˊʶˌΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ʁ ˍʶˊʱˋˍʽˇˌ ˉʰʴʶˍ˗˄ʰˌ ½ŀŎƘŀǊƛŀŜ LǎǎǘǊƻƳ ˋˍʹ ʲˇˊʶʽˇʰ˄ʰˍˇ˂ʽˁʺ ɱˊˇʽ˂ʰ˄ʵʾʰ ʱˊ˔ʽˋʶ ˄ʰ ˂ʽ˗˄ʶʽ ʴˊʺʴˇˊʰ ˍˇ 

нлмн ˁʰʽ ˍ˗ˊʰ ˍˇ ˋˉʱˋʽ˃ˇ ˋʶ ˃ʶʴʱ˂ʰ ˉʰʴˈʲˇˎ˄ʰΣ ˈˉˇˎ ˇ ˉʰʴʶˍ˗˄ʰˌ ˋˎ˄ʰ˄ˍʱ ˍʹ ʻʱ˂ʰˋˋʰΣ ʰˉˇˁʰ˂ˏ˒π

ʻʹˁʶ ˃ʶ ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰΦ ɶ ʰˉˇˁʱ˂ˎ˕ʹ ʲʰˋʾˋˍʹˁʶ 

ˋʶ пл ˔ˊˈ˄ʽʰ ʵˇˊˎ˒ˇˊʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ʵʶʽʴ˃ʰˍˇ˂ʹˉˍʽπ

ˁ˗˄ ʶˊʶˎ˄˗˄ ˉˇˎ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˇ ˍʶˊʱˋˍʽˇˌ ˉʰʴʶˍ˗˄ʰˌ 

½ŀŎƘŀǊƛŀŜ LǎǎǘǊƻƳ ʱˊ˔ʽˋʶ ˄ʰ ˎˉˇ˔˖ˊʶʾ ˍˊʶʽˌ ˒ˇˊʷˌ ˉʽˇ 

ʴˊʺʴˇˊʰ ʰˉˈ ˍˇ нлмнΣ ˃ʶ ˍʹ˄ ˎˉˇ˔˗ˊʹˋʹ ˍˇˎ ˄ʰ ʶˉʽˍʰ˔ˏπ

˄ʶˍʰʽ ˃ʶ мнр ˃ʷˍˊʰ ʰ˄ʱ ʷˍˇˌ ˃ʷ˔ˊʽ ˍʽˌ ˉʽˇ ˉˊˈˋ˒ʰˍʶˌ ˃ʶπ

ˍˊʺˋʶʽˌ ˍˇ нлмрΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ɶ ʄ˖ˋʾʰ ʷʻʶˋʶ ʲʷˍˇ ˋʶ ˉˊˈˍʰˋʹ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ʶ˄ˈˌ ˃ˇ˄ʰʵʽˁˇˏ ʻʰ˂ʱˋˋʽˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˋˍʹ˄  
ɮ˄ˍʰˊˁˍʽˁʺ ˋʶ ʵʽʶʻ˄ʺ ˋˎ˄ʱ˄ˍʹˋʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶΦ ɶ ˉˊˈˍʰˋʹ ʰ˒ˇˊˇˏˋʶ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ʻʰπ
˂ʱˋˋʽˇˎ ˁʰˍʰ˒ˏʴʽˇˎ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ мΣр ʶˁʰˍˇ˃˃ˏˊʽʰ ˍʶˍˊʰʴ˖˄ʽˁʱ ˔ʽ˂ʽˈ˃ʶˍˊʰΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ʆʰ ˇˁˍ˗ ʷʻ˄ʹ ˍʹˌ ɮˊˁˍʽˁʺˌ ˉˊˈˁʶʽˍʰʽ ˄ʰ ˎˉˇʴˊʱ˕ˇˎ˄ ˃ʽʰ ʽˋˍˇˊʽˁʺ ˋˎ˃˒˖˄ʾʰ ʴʽʰ ˍʹ˄ ʰˁˍˇ˒ˎ˂ʰˁʺ ˍˇˎˌ 
ʴʽʰ ˄ʰ ˋˎ˄ʶˊʴʰˋˍˇˏ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʽˇ ˉˊˇˋʽˍ˗˄ ˄ʶˊʱ ˍˇˎ ɰˇˊˊʱΦ ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʊˈπ
ˊˇˎ˃ ˍˇˎ ɽʽ˃ʶ˄ʽˁˇˏ ʅ˗˃ʰˍˇˌ ˋˍʹ˄ ɮˊˁˍʽˁʺ ʻʶ˖ˊʶʾˍʰʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ʲʺ˃ʰ ˉˊˇˌ ˍʰ ʶ˃ˉˊˈˌ ʴʽʰ ˍʹ ʵʽʶʻ˄ʺ 
ˋˎ˄ʶˊʴʰˋʾʰ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˁʰʽ ˋˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ˋˎ˃˒˖˄ʽ˗˄ ʷˊʶˎ˄ʰˌ ˁʰʽ ʵʽʱˋ˖ˋʹˌΦ ʃʶˊʽˋπ

ˋˈˍʶˊʰ ʶʵ ̠ 

ʆˇ DǊŜŀǘ tŀŎƛŬŎ ƎŀǊōŀƎŜ ǇŀǘŎƘΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˃ʽˁˊˇˋˁˇˉʽˁʱ ˁˇ˃˃ʱˍʽʰ ʰˉˈ ˉ˂ʰˋˍʽˁˈ ˉʰʴʽπ
ʵʶˎ˃ʷ˄ʰ ˋʶ ˖ˁʶʱ˄ʽʰ ˊʶˏ˃ʰˍʰΣ ʶˁˍʽ˃ʱˍʰʽ ˈˍʽ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ ˍˇ ʆʷ˅ʰˌΦ ɮˎ˅ʱ˄ʶˍʰʽ ˍˈˋˇ ʴˊʺʴˇˊʰ 
ˁʰʽ ʷ˔ʶʽ ʰˊ˔ʾˋʶʽ ˄ʰ ˒ʰʾ˄ʶˍʰʽ ʰˉˈ ˍˇ 
ʵʽʱˋˍʹ˃ʰΦ ʆʰ ʻʰ˂ʱˋˋʽʰ ˊʶˏ˃ʰˍʰ 
ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʱ˄ʶ˃ˇʽ ʻʰ ˔ˊʹˋʽ˃ˇπ
ˉˇʽʹʻˇˏ˄ ʴʽʰ ˄ʰ ʵʽˇ˔ʶˍʶˏˋˇˎ˄ ˍʰ 
ˉʰʻʹˍʽˁʱ ˉ˂ʰˋˍʽˁʱ ʰˉˇˊˊʾ˃˃ʰˍʰ 
ˋʶ ˃ʽʰ ˉˊˇˋˉʱʻʶʽʰ ˁʰʻʰˊʽˋ˃ˇˏ ˃ʶ 
ˍʹ ˔ˊʺˋʹ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍˇ ζ¢ƘŜ 
hŎŜŀƴ /ƭŜŀƴǳǇ ǇǊƻƧŜŎǘηΦ 
 ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

http://www.washingtonpost.com/news/energy-environment/wp/2015/10/22/the-world-has-protected-more-of-the-ocean-this-year-than-ever-before/
https://www.nasa.gov/press-release/arctic-sea-ice-summertime-minimum-is-fourth-lowest-on-record
http://www.theguardian.com/environment/2015/nov/12/collapsing-greenland-glacier-could-raise-sea-levels-by-half-a-metre-say-scientists
http://www.abc.net.au/news/2015-10-30/russia-blocks-ross-sea-marine-protection-area/6899890
http://www.adn.com/article/20151029/arctic-nations-agree-coast-guard-cooperation
http://www.theguardian.com/environment/2015/nov/13/worlds-largest-ocean-cleanup-operation-one-step-closer-to-launch


п  ɳɰɲʁɾɮɲɹɮɹʁ ɳɿɶɾɳʄʍʆɹɼʁ ʊʇɽɽɮɲɹʁ 

 

ʁ˂ˈˁ˂ʹˊʹ ˔ʰˊʰˁˍʹˊʽˋ˃ʷ˄ʹ bŀǘǳǊŀ ˁʰʽ ˋˍʹ˄ ˁʰˊʵʽʱ ˍˇˎ ɸʰ˂ʱˋπ

ˋʽˇˎ ʃʱˊˁˇˎ ɰˇˊʶʾ˖˄ ʅˉˇˊʱʵ˖˄Σ ʹ ɮ˂ˈ˄˄ʹˋˇˌ ˒ʽ˂ˇʵˇ˅ʶʾ ˄ʰ ʰˉˇπ

ˁˍʺˋʶʽ ˍʹ˄ ˍʰˎˍˈˍʹˍʰ ˍˇˎ ˉ˂ʷˇ˄ ʃˊʱˋʽ˄ˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ˄ʹˋʽˇˏΦ ʆʹ˄ 

мʹ ɲʶˁʶ˃ʲˊʾˇˎΣ ʹ ɮ˂ˈ˄˄ʹˋˇˌ ˉˊˈˁʶʽˍʰʽ ˄ʰ ˁʰˍʰˊʴʺˋʶʽ ˍʹ˄ ˉ˂ʰπ

ˋˍʽˁʺ ˋʰˁˇˏ˂ʰΣ ˃ʶ ˍˇ ˒ʽ˂ˈʵˇ˅ˇ ʶʴ˔ʶʾˊʹ˃ʰ ˄ʰ ʷ˔ʶʽ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ 

ˈ˂ˇˎ ˍˇˎ ˄ʹˋʽˇˏΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ɮˊˁˍʽˁʺΦ ʆˇ ˍʰ˅ʾʵʽ ˋˍˇ ʲˇˊʶʽˇʵˎˍʽˁˈ ˉʷˊʰˋ˃ʰΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 

ɱʽʰ ʰʽ˗˄ʶˌΣ ˍˇ ʄˈˍʶˊ˄ˍʰ˃ ˁʰʽ ˍˇ ɮ˃ʲˇˏˊʴˇ ʶʾ˔ʰ˄ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˍʹ˄ ʰˉʶʽ˂ʺ ˁʰˍʰʽʴʾʵ˖˄ ˁʰʽ ˉ˂ʹ˃˃ˏπ
ˊ˖˄Φ ʆ˗ˊʰΣ ˁʰʻ˗ˌ ʰˎ˅ʱ˄ˇ˄ˍʰʽ ˍʰ ʶˉʾˉʶʵʰ ˍʹˌ ʻʱ˂ʰˋˋʰˌΣ ˇʽ ˋ˔ʶʵʽʰˋˍʷˌ ʰ˄ʰʸʹˍˇˏ˄ ˁʰʽ˄ˇˍˈ˃ˇˎˌ ˍˊˈˉˇˎˌ 
ʴʽʰ ˄ʰ ˁʱ˄ˇˎ˄ ʰˎˍʷˌ ˍʽˌ ˉˈ˂ʶʽˌ ˉʽˇ ʰ˄ʻʶˁˍʽˁʷˌΣ ˃ʶ ˄ʷʶˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ 
ʵʾʵʰʴ˃ʰ ʴʽʰ ʶˎʱ˂˖ˍʶˌ ʰˋˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ʋʽ˂ʽʱʵʶˌ ʶʴˁʰˍʰ˂ʶ˂ʶʽ˃˃ʷ˄ʰ ˇˊˎ˔ʶʾʰ ˔ˊˎˋˇˏ ʶʾ˄ʰʽ ʵʽʱˋˉʰˊˍʰ ˋʶ ˈ˂ʹ ˍʹ ɿˈˍʽʰ ɮ˒ˊʽˁʺΦ ɳˁʰˍˇ˃˃ˏˊʽʰ 
ʱ˄ʻˊ˖ˉˇʽ ˉˇˎ ʸˇˎ˄ ʴˏˊ˖ ʰˉˈ ʰˎˍˇˏˌ ˍˇˎˌ ʶʴˁʰˍʰ˂ʶ˂ʶʽ˃˃ʷ˄ˇˎˌ ˔˗ˊˇˎˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ˇˎ˄ ˋˇʲʰˊʷˌ ʶˉʽπ
ˉˍ˗ˋʶʽˌ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎˌΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ʁ ʃʰʴˁˈˋ˃ʽˇˌ ʁˊʴʰ˄ʽˋ˃ˈˌ ʇʴʶʾʰˌ ˁʺˊˎ˅ʶ ʶˉʽˋʺ˃˖ˌ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʶˉʽʵʹ˃ʾʰˌ ˍˇˎ ɴ˃ˉˇ˂ʰ ˋˍʹ ʅʽʷˊʰ ɽʶˈ˄ʶΣ 
ˍˇˎ ʽˇˏ ˇ ˇˉˇʾˇˌ ˋˍˇʾ˔ʽˋʶ ˍʹ ʸ˖ʺ ˋʶ ˔ʽ˂ʽʱʵʶˌ ʰ˄ʻˊ˗ˉˇˎˌ ˁʰʽ ˉˊˇˁʱ˂ʶˋʶ ˇʽˁˇ˄ˇ˃ʽˁʺ ˏ˒ʶˋʹ ˋˍʹ ˔˗ˊʰΦ 
ɾʾʰ ˔˗ˊʰ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʷ˔ʶʽ ʰˉʰ˂˂ʰʴʶʾ ʰˉˈ ˍˇ˄ ʽˈ ˉˇˎ ˃ʶˍʰʵʾʵʶˍʰʽ ʰˉˈ ʱ˄ʻˊ˖ˉˇ ˋʶ ʱ˄ʻˊ˖ˉˇ ˈˍʰ˄ ˉʶπ
ˊʱˋˇˎ˄ ʵˏˇ ˉʶˊʾˇʵˇʽ ˍˊʽ˗˄ ʶʲʵˇ˃ʱʵ˖˄ ˃ʶ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˁʰˍʰʴʶʴˊʰ˃˃ʷ˄ˇ ˁˊˇˏˋ˃ʰ ˄ʰ ʲʴʰʾ˄ʶʽ ʻʶˍʽˁˈ 
ˋˍˇ˄ ʽˈ ʴʽʰ ʵʶˏˍʶˊʹ ˒ˇˊʱΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ʁʽ ˃ʹˍˊʽˁˇʾ ʻʱ˄ʰˍˇʽ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ˃ʶʽ˗ʻʹˁʰ˄ ʰˉˈ ˉʶˊʾˉˇˎ ронΦллл ˍˇ мффл ˋʶ олоΦллл ˍˇ ˍˊʷ˔ˇ˄ 
ʷˍˇˌΣ ˋˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʷˁʻʶˋʹ ˉˇˎ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ˉˊˈˇʵˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ɮ˄ʰˉˍˎ˅ʽʰˁ˗˄ ʅˍˈ˔˖˄ ˍʹˌ ʋʽ˂ʽʶˍʾπ

ʰˌΦ ɮˎˍˈ ʽˋˇʵˎ˄ʰ˃ʶʾ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ˉˇˋˇˋˍˈ ˃ʹˍˊʽˁʺˌ ʻ˄ʹˋʽπ
˃ˈˍʹˍʰˌ нмс ʻʱ˄ʰˍˇʽ ˃ʹˍʷˊ˖˄ ʰ˄ʱ 
мллΦллл ʸ˖˄ˍʰ˄ʷˌ ʴʶ˄˄ʺˋʶʽˌΣ ʰˉˈ оур 
ˍˇ мффлΦ ɶ ˃ʹˍˊʽˁʺ ʻ˄ʹˋʽ˃ˈˍʹˍʰ ˇˊʾπ
ʸʶˍʰʽ ˖ˌ ˇ ʻʱ˄ʰˍˇˌ ˃ʽʰˌ ʴˎ˄ʰʾˁʰˌ 
ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶʴˁˎ˃ˇˋˏ˄ʹˌΣ 
ˍˇˎ ˍˇˁʶˍˇˏ ʺ ˃ʷˋʰ ˋʶ с ʶʲʵˇ˃ʱʵʶˌ 
˃ʶˍʱ ˍʹ ʴʷ˄˄ʹˋʹΦ ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ʲʶ˂π
ˍʾ˖ˋʹ ˁʰˍʰʴˊʱ˒ʹˁʶ ˋˍʹ˄ ɮ˄ʰˍˇ˂ʽˁʺ 

ɮˋʾʰΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ ̠ 

ɲʽʰʵʽˁʰˋʾʰ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˁʰʽ ˋˍʰˍʽˋˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʴʶ˖ˊʴʽˁˈ ˍˇ˃ʷʰ  
ˉʰʴˁˇˋ˃ʾ˖ˌΣ ˃ʽʰ ˄ʷʰ ˉˊ˖ˍˇʲˇˎ˂ʾʰΦ ɱʽʰ ˄ʰ ˋˍʹˊʾ˅ʶʽ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˇ C!h ˉʰˊʷ˔ʶʽ ʷ˄ʰ ˋˏ˄ˇ˂ˇ ʶ˄ʹ˃ʶˊ˖˃ʷπ
˄˖˄ ˁʰˍʶˎʻˎ˄ˍʺˊʽ˖˄ ʴˊʰ˃˃˗˄ ʴʽʰ ˄ʰ ʲˇʹʻʺˋʶʽ ˍʽˌ ˁˎʲʶˊ˄ʺˋʶʽˌ ˋˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˋʶ ʶʻ˄ʽˁˈ ʶˉʾˉʶʵˇ ˍ˖˄ 
ʴʶ˖ˊʴʽˁ˗˄ ʰˉˇʴˊʰ˒˗˄ ˍˇˎˌΣ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʶˌ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ʰ˄ʱʴˁʶˌ ˁʰʽ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍʹˌ ˔˗ˊʰˌΦ 

ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 
 

нлмс-ɲʽʶʻ˄ʶˌ ɴˍˇˌ ʴʽʰ ˍʰ ʂˋˉˊʽʰΦ ʆʰ ˈˋˉˊʽʰ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁʰ˂˂ʽʷˊπ
ʴʶʽʶˌ ˍˊˇ˒ʾ˃˖˄ ʴʽʰ ˍʹ˄ ʶˉʽˋʽˍʽˋˍʽˁʺ ʰˋ˒ʱ˂ʶʽʰ ˍ˖˄ ˉ˂ʹʻˎˋ˃˗˄Σ ʽʵʾ˖ˌ 
ˋˍʹ ɽʰˍʽ˄ʽˁʺ ɮ˃ʶˊʽˁʺΣ ˍʹ˄ ɮ˒ˊʽˁʺ ˁʰʽ ˍʹ˄ ɮˋʾʰΣ ˈˉˇˎ ʶʾ˄ʰʽ ˃ʷˊˇˌ ˍʹˌ 
ˉʰˊʰʵˇˋʽʰˁʺˌ ʵʽʰˍˊˇ˒ʺˌ ˁʰʽ ˋˎ˔˄ʱ ˁʰ˂˂ʽʶˊʴʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ˃ʽˁˊˇˏˌ ʰπ
ʴˊˈˍʶˌΦ ʃʶˊʽˋˋˈˍʶˊʰ ʶʵ˗ 
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ϪŜƪŜǇŜƪ 

ǿǿǿΦŜƪŜǇŜƪΦƎǊ 

ƘǧǇΥκκǿǿǿΦŦŀŎŜōƻƻƪΦŎƻƳκƎǊƻǳǇǎκмрптттфронп 

ɰʄɳɹʆɳ ɾɮʅΥ 

9-Ƴŀƛƭ ʶˉʽˁˇʽ˄˖˄ʾʰˌΥ ƛƴŦƻϪŜƪŜǇŜƪΦƎǊ 

ɳˉʽ˃ʷ˂ʶʽʰ-ɳˉʽ˂ˇʴʺ ɳʽʵʺˋʶ˖˄Υ ɱʶ˖ˊʴʾʰ ɰʶ˂ʵʷˁʹ 

ɮʴʰˉʹˍˇʾ ˒ʾ˂ˇʽ ˁʰʽ ˒ʾ˂ʶˌ 

 

 ɸʰ ʺʻʶ˂ʰ ˄ʰ ˋʰˌ ˁʰ˂˖ˋˇˊʾˋ˖ ˁʰʽ ʰˎˍʺ ˍʹ ˔ˊˇ˄ʽʱ ˋˍˇ ʶ˄ʹ˃ʶˊ˖ˍʽˁˈ ˒ˎ˂˂ʱʵʽˇ 

ˍˇˎ ɳɼɳʃɳɼΦ ɶ ˉˊ˖ˍˇʲˇˎ˂ʾʰ ˅ʶˁʾ˄ʹˋʶ ˍˇ нлмн ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˋ˒ʰʽˊʽˁʺ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ 

ʶ˄ʵʽʰ˒ʶˊˇ˃ʷ˄˖˄ ˋˍʰ ʸʹˍʺ˃ʰˍʰ ʲʽ˗ˋʽ˃ʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ʵʽʰˁˎʲʷˊπ

˄ʹˋʹˌΦ ʅˎ˄ˇ˂ʽˁʱ ʷ˔ˇˎ˄ ʶˁʵˇʻʶʾ фл ˍʶˏ˔ʹ ˃ʶ ˔ʽ˂ʽʱʵʶˌ ʶʽʵʺˋʶʽˌ ʴʽʰ ˍʹ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ 

ˉˊˇˋˍʰˋʾʰΣ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰΣ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΣ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˉˈπ

ˊ˖˄ ˁˍ˂Φ ʅˎ˄ʶ˔ʾʸˇˎ˃ʶ ˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰˍʾ ˋˎ˄ʶ˔˗ˌ ˂ʰ˃ʲʱ˄ˇˎ˃ʶ ˍʹ ʻʶˍʽˁʺ ˋʰˌ ʰ˄ˍʰˉˈˁˊʽˋʹ ˁʰʽ ˔ˊʺˋʽπ

˃ʶˌ ˋˎ˃ʲˇˎ˂ʷˌ ʴʽʰ ˄ʰ ʲʶ˂ˍʽ˖˄ˈ˃ʰˋˍʶ ˁʰʽ ˄ʰ ʶ˃ʲʰʻˏ˄ˇˎ˃ʶ ˋʶ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ˉˊʰʴ˃ʰˍʽˁʱ ˋʰˌ ʶ˄ʵʽʰ˒ʷπ

ˊˇˎ˄Φ ɾʽʰ ʱ˂˂ʹ ˁʰʽ˄ˇˍˇ˃ʾʰ ˍˇˎ ˒ˎ˂˂ʰʵʾˇˎ ʶʾ˄ʰʽ ʹ ˒ʽ˂ˇ˅ʶ˄ʾʰ ʰˉˈ˕ʶ˖˄ ˄ʷ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˍˇˎ ˔˗ˊˇˎ ˇʽ 

ˇˉˇʾˇʽ ʰˊʻˊˇʴˊʰ˒ˇˏ˄ ˉʱ˄˖ ˋʶ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʷ˔ˇˎ˄ ʶ˄ˍˊˎ˒ʺˋʶʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ 

ˋˍˇ ɾʶˍʰˉˍˎ˔ʽʰˁˈ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄ ζʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɲʽʰˁˎʲʷˊ˄ʹˋʹ ˁʰʽ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹη ̱ˇˎ 

ʃʰ˄ˍʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΣ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ˇˉˇʾˇˎ ʷ˔ʶʽ ʰ˄ʰ˂ʱʲʶʽ ˍˇ  

ɳɼɳʃɳɼΣ ʰ˂˂ʱ ˁʰʽ ˋˎ˄ʶˊʴʰˍ˗˄ ˍˇˎ ɼʷ˄ˍˊˇˎΦ 

 ɶ ˒ʶˍʽ˄ʺ ˔ˊˇ˄ʽʱ ˉʰˊˇˎˋʽʱʸʶʽ ʶ˅ʰʽˊʶˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶʵʾˇ ˉˇˎ ʰ˄ʰ˒ʶˊˈ˃ʰπ

ˋˍʶ  ˁʰʽ ʻʶˊʰˉʶˏˇˎ˃ʶΦ ɶ нм ɲʽʱˋˁʶ˕ʹ ˍ˖˄ ɾʶˊ˗˄ ˍʹˌ ʅˏ˃ʲʰˋʹˌ ʃ˂ʰʾˋʽˇ ʴʽʰ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ ˉˇˎ 

ʻʰ ˂ʱʲʶʽ ˔˗ˊʰ ˍˇ ɲʶˁʷ˃ʲˊʽˇ ˋˍˇ ʃʰˊʾˋʽ ʻʰ ˇʵʹʴʺˋʶʽ ˉʽʻʰ˄ˈˍʹˍʰ ˋʶ ˃ʽʰ ˉʰʴˁˈˋ˃ʽʰ ˋˎ˃˒˖˄ʾʰ ʴʽʰ ˍˇ 

ˁ˂ʾ˃ʰΣ ʅˍʽˌ нр-нт ʅʶˉˍʶ˃ʲˊʾˇˎ ˋˍʹ ɿʷʰ ʇˈˊˁʹ ʵʽˇˊʴʰ˄˗ʻʹˁʶ ʹ ʅˎ˄ʵʽʱˋˁʶ˕ʹ ˍˇˎ ʁɶɳ ʴʽʰ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮπ

˄ʱˉˍˎ˅ʹ ˈˉˇˎ ˁʰʽ ˎʽˇʻʶˍʺʻʹˁʶ ʹ ʰ˄ˍʾˋˍˇʽ˔ʹ ɮˍʸʷ˄ˍʰ ˃ʶ ˍˇˎˌ мт ˋˍˈ˔ˇˎˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʲʽ˗ˋʽ˃ʹˌ 

ʰ˄ʱˉˍˎ˅ʹˌ ˃ʷ˔ˊʽ ˍˇ нлолΦ ɶ ʵʽʶʻ˄ʺˌ ˁˇʽ˄ˈˍʹˍʰ ʲˊʾˋˁʶˍʰʽ ˋˎ˄ʶ˔˗ˌ ˋʶ ˁʽ˄ʹˍˇˉˇʾʹˋʹΣ ʰˊˁʶˍʱ ʸʹˍʺ˃ʰˍʰ 

ˉʰˊʰ˃ʷ˄ˇˎ˄ ʰ˄ˇʽ˔ˍʱ ˁʰʽ ˇʽ ʶ˅ʶ˂ʾ˅ʶʽˌ ˍˊʷ˔ˇˎ˄ ˋˎ˄ʶ˔˗ˌΦ ɱʽʰ ˈ˂ʰ ʰˎˍʱ ʻʰ ˉˊˇˋˉʰʻˇˏ˃ʶ ˄ʰ ˋʰˌ ʶ˄ʹ˃ʶˊ˗π

˄ˇˎ˃ʶ ˁʰʽ ˄ʰ ˋʰˌ ˉ˂ʹˊˇ˒ˇˊˇˏ˃ʶΦ  

 ʅʰˌ ʶˎ˔ʰˊʽˋˍ˗ ˉˊˇˋ˖ˉʽˁʱ ʴʽʰ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˋʰˌ ˁʰʽ ˍʹ˄ ʶ˃ˉʽˋˍˇˋˏ˄ʹΦ 

ɼʰʻʹʴʹˍʺˌ ɱˊΦɹΦʆˋʱ˂ˍʰˌ 

ɲʽʶˎʻˎ˄ˍʺˌ ɳɼʶʃɳɼ 
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