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ʰˇːːˍ˃˒˃˜ˋ˖̩˖�˜˙ˋ˕˅ˊˇː�ˆˇː�ʮˇˋ˖˗ːˉˇː�ʞ�ʗʒ�˒ʨʑˏ� 

ʰˇːːˋˏ˒ˇˆ˃ː˜�ʓʔʒ�ɏ� 

ʧˏ˒ˈˑˊˎˇːˇ˕�ʭ˃˄ˇˎ�ʤʧʮʦʧʰ�ʕʓʒʘʣ� 

· ʬˇˆˇ�˕ˇ˔ˋˇˎˎˇ�ʴʵʖʚʗ-ʮˇˋ˖˗ːˉ�ˏ˗˕˕�˃ˎ˕�ʤ˗˕˕˛˕˖ˇˏ�ˏˋ˖�
ʦ˗˔˅ˊ˘ˇ˔ˆ˔˃ˊ˖˗ːˉ�˃˗˕ˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ� 

· ʣːˆˇ˔ˇ�ʶ˛˒ˇː�˕ˋːˆ�ːˋ˅ˊ˖�˜˗ˎ̩˕˕ˋˉʎ� 
· ʦˋˇ�ʲˑ˖ˇː˖ˋ˃ˎˆˋˈˈˇ˔ˇː˜�˜˙ˋ˕˅ˊˇː�ˆˇː�ʧ˔ˆˎˇˋ˖ˇ˔ː�˜˙ˇˋˇ˔�ʴʵʖʚʗ-

ʩˇ˔̩˖ˇʏ�˃ː�ˆˇːˇː�ˆˋˇ�ʣ˄˕˅ˊˋ˔ˏ˗ːˉ�ˆˇ˕�ʭ˃˄ˇˎ˕�˃ː˜˗˕˅ˊˎˋˇ̤ˇː�ˋ˕˖ʏ�
ˏ˗˕˕�ˉˇ˔ˋːˉˇ˔�˃ˎ˕�ʙʸ�˕ˇˋːʎ� 

· ʧ˕�ˏ͂˕˕ˇː�ˉˇˇˋˉːˇ˖ˇ�ʣ˄ˎˇˋ˖ˇ˔�˘ˑ˔ˉˇ˕ˇˊˇː�˙ˇ˔ˆˇːʏ�˗ˏ�ˆˋˇ�
˕ˇ˔ˋˇˎˎˇː�ʮˇˋ˖˗ːˉˇː�˘ˑ˔�ˆˇː�ʣ˗˕˙ˋ˔ˍ˗ːˉˇː�˃˖ˏˑ˕˒ˊ̩˔ˋ˕˅ˊˇ˔�
ʧː˖ˎ˃ˆ˗ːˉˇː�˜˗�˕˅ˊ͂˖˜ˇː� 

· ʣˏ�ʧːˆˇ�ˆˇ˔�˕ˇ˔ˋˇˎˎˇː�ʮˇˋ˖˗ːˉ�ˏ˗˕˕�˕ˋ˅ˊ�ˇˋː�ʓʔʒ-ʱˊˏ-
ʹˋˆˇ˔˕˖˃ːˆ�˄ˇˈˋːˆˇːʎ�ʣˎ˖ˇ˔ː˃˖ˋ˘�ˏ˗˕˕ʏ�˙ˇːː�ˆˋˇ�ˎˇ˖˜˖ˇ�˕ˇ˔ˋˇˎˎˇ�
ʵ˅ˊːˋ˖˖˕˖ˇˎˎˇːˍ˃˔˖ˇ�ˇˋːˇː�ˇˋːˉˇ˄˃˗˖ˇː�ʣ˄˕˅ˊˎ˗˕˕˙ˋˆˇ˔˕˖˃ːˆ�
˄ˇ˕ˋ˖˜˖ʏ�ˆˋˇ˕ˇ˔�ˏˋ˖�ˆˇˏ�ˇː˖˕˒˔ˇ˅ˊˇːˆˇː�ʬ˗ˏ˒ˇ˔ʏ�ʦˋ˒-ʵ˅ˊ˃ˎ˖ˇ˔�
ˑˆˇ˔�ʦ˔˃ˊ˖˄˔͂˅ˍˇ�˃ˍ˖ˋ˘ˋˇ˔˖�˙ˇ˔ˆˇːʎ� 

· ʫ˕ˑˎˋˇ˔˗ːˉ�˗ːˆ�ʨˇ˗ˇ˔ˊˇˏˏˇˋˉˇː˕˅ˊ˃ˈ˖ˇː�ˆˇ˕�ʭ˃˄ˇˎ˕�ˏ͂˕˕ˇː�ˆˇː�
ˉˇˎ˖ˇːˆˇː�ʤˇ˕˖ˋˏˏ˗ːˉˇː�ˇː˖˕˒˔ˇ˅ˊˇːʎ� 

· ʦˋˇ�˕ˇ˔ˋˇˎˎˇ�ʴʵʖʚʗ-ʮˇˋ˖˗ːˉ�ˋ˕˖�˘ˑː�ˏ̻ˉˎˋ˅ˊˇː�
ˇˎˇˍ˖˔ˑˏ˃ˉːˇ˖ˋ˕˅ˊˇː�ʵ˖̻˔˓˗ˇˎˎˇː�ˈˇ˔ː˜˗ˊ˃ˎ˖ˇːʎ 

ʣʎ�ʧˋːˊˇˋ˖˂˂� 

ʤʎ�ʯˇ˖˃ˎˎˋ˕˅ˊˇ˔�ʭ˃˄ˇˎˍ˃ː˃ˎ� 

ʥʎ�ʶ˔ˇːː˙˃ːˆ� 

ʦʎ�ʣ˄ˉˇ˕˅ˊˋ˔ˏ˖ˇ�ʣː˕˅ˊˎ͂˕˕ˇ� 

ʗ� ʧʮʧʭʶʴʱʣʰʵʥʪʮ̠ʵʵʧ 



� 

ʮˑːʹˑ˔ˍ �̞-�ʱ˒˖ˋˑː 

ʤʣʥːˇ �̟ʫ �̡-�ʱ˒˖ˋˑː 

ʮʧʦ�ʤʵʲ� 

>KEtKZ<����>��dzW� 
�ĐŚĞůŽŶ�ĂůůŽǁƐ�ƚŚƌĞĞ�ĐĂďůĞ�ƚǇƉĞƐ�ĨŽƌ�ĐŚĂŶŶĞů�ƚǇƉĞ�dWͬ&d-ϭϬ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ��ĂƚĞŐŽƌǇ�ϱ�ŶĞƚǁŽƌŬ�ĐĂďůĞ�ƵƐĞĚ�ĐŽŵŵŽŶůǇ�ŝŶ�ďƵŝůĚŝŶŐ�ĂƵƚŽŵĂƟŽŶ�ĂŶĚ�ĐŽŶƚƌŽů�;d/��ϱϲϴ��
�Ăƚ-ϱͿ͘� 
��d-ϱ�^W��/&/��d/KE^ 
hŶƐŚŝĞůĚĞĚ�ĐĂďůĞ͕�ƚǁŝƐƚĞĚ�ƉĂŝƌ�ǁŝƚŚ�Ăƚ�ůĞĂƐƚ�ϭϴ�ďĞĂƚƐ�ƉĞƌ�ŵĞƚĞƌ͗� 
-��ƌŽƐƐ-ƐĞĐƟŽŶĂů�ĂƌĞĂ�ŵŝŶ�Ɔ�Ϭ͕ϱŵŵϮ -�ŝŵƉĞĚĂŶĐĞ�ϭϬϬ�нͬ-�ϭϱй�Λ�Ĩ�х�ϭ�D,ǌ 
-�ŽƉĞƌĂƟŶŐ�ĐĂƉĂĐŝƚǇ�ďĞƚǁĞĞŶ�ƚǁŽ�ǁŝƌĞƐ�ŽĨ�Ă�ƉĂŝƌ�ф�ϰϲ�ŶĨͬŬŵ� -�ĐĂƉĂĐŝƚǇ�ƉĂŝƌ�ƚŽ�ŐƌŽƵŶĚ͕�ĂƐǇŵŵĞƚƌŝĐ͘�ф�ϯ͕ϯ�Ŷ&ͬŬŵ 
-����ůŽŽƉ�ƌĞƐŝƐƚĂŶĐĞ�ф�ϭϲϴ�ё 

 

ʮʧʦ�ʤʵʲ� 

ʗ� ʧʮʧʭʶʴʱʣʰʵʥʪʮ̠ʵʵʧ 



ʧ˅ˑ˕ˊ˃˔ˇ 
ʱ˒˖ˋˑː 

ʦ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˕˖ˇ˗ˇ˔˖�ˆ˃˕�ʰˇ˖˜�ʊˋˆˇː˖ˋˈˋ˜ˋˇ˔˖�ˆ˗˔˅ˊ�ˆˇː�ʲ˃˔˃ˏˇ˖ˇ˔�ʮʰ-ʣˆ˔ˇ˕˕ˇ�ʟ�ʓʋʎ� 

ʦ˃˕�ʰˇ˖˜�ˍ˃ːː�˄ˋ˕�˜˗�ˏ˃˚ˋˏ˃ˎ�ʚ ʧˋːˊˇˋ˖ˇː�ˇ˔˙ˇˋ˖ˇ˔˖�˙ˇ˔ˆˇː�ʊʓ�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖ʏ�ʙ ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇʋʎ 

ʦ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˘ˇ˔˙˃ˎ˖ˇ˖�ˆˋˇ�˘ˇ˔˄˗ːˆˇːˇː�ʧˋːˊˇˋ˖ˇː�ˏˋ˖�ˈˑˎˉˇːˆˇˏ�ʼˋˇˎʜ 
· ʭˑˑ˔ˆˋː˃˖ˋˑː�ˆˇ˔�ʤˇ˖˔ˋˇ˄˕�ʊʯˑˆ˗˕-ʏ�ʵ˖˃˖˗˕-ʏ�ʵˑˎˎ˙ˇ˔˖-�˗ːˆ�ʵˋˉː˃ˎ˄ˇˈˇˊˎˇ�ˆˇ˔�ʦˇˏ˃ːˆ ʮˋˏˋ˖-ʨ˗ːˍ˖ˋˑː�˙ˇ˔ˆˇː�

˘ˑˏ�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˃ː�ˆˋˇ�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇ�˙ˇˋ˖ˇ˔ˉˇˉˇ˄ˇːʋʎ 
· ʴˑ˖˃˖ˋˑː�ˆˇ˔�ʤˇ˖˔ˋˇ˄˕˒˔ˋˑ˔ˋ˖̩˖ˇː�ˆˇ˔�ʯ˃˕˅ˊˋːˇː�˃˗ˈ�ʤ˃˕ˋ˕�ˋˊ˔ˇ˕�ʸˇ˔˕˅ˊˎˇˋ̤ˇ˕�ʊʣː˜˃ˊˎ�ˆˇ˔�

ʩˇ˕˃ˏ˖˄ˇ˖˔ˋˇ˄˕˕˖˗ːˆˇːʋʎ 
· ʸˇ˔˙˃ˎ˖˗ːˉ�ˇˋːˇ˕�ˑˆˇ˔�ˏˇˊ˔ˇ˔ˇ˔�ʩˇ˔̩˖ˇ�ˋˏ�ʵ˖˃ːˆ˄˛-ʯˑˆ˗˕ʎ�ʦˋˇ�ˋˏ�ʵ˖˃ːˆ˄˛-ʯˑˆ˗˕�˄ˇˈˋːˆˎˋ˅ˊˇː�ʩˇ˔̩˖ˇ�

˕ˋːˆ�ˋˏˏˇ˔�ˆˋˇ�ʩˇ˔̩˖ˇ�ˏˋ˖�ˆˇˏ�ˊ̻˅ˊ˕˖ˇː�ʸˇ˔˕˅ˊˎˇˋ̤ʎ�ʦˋˇ�ʩˇ˔̩˖ˇ�ˋˏ�ʵ˖˃ːˆ˄˛-ʯˑˆ˗˕�˙ˇ˔ˆˇː�˖̩ˉˎˋ˅ˊ�ˑˆˇ˔�
˃˗ˈˉ˔˗ːˆ�ˇˋːˇ˕�ʣˎ˃˔ˏ˕�˃ː�ˆˇː�ˋː�ʤˇ˖˔ˋˇ˄�˄ˇˈˋːˆˎˋ˅ˊˇː�ʩˇ˔̩˖ˇː�ˉˇ˙ˇ˅ˊ˕ˇˎ˖ʎ 

ʣː˕˅ˊˎ˗˕˕˃ːˈˑ˔ˆˇ˔˗ːˉˇː 

· ʯ˃˚ˋˏ˃ˎˇ�ʮ˃ːˉˇ�ˆˇ˔�ʤ˗˕ˎˋːˋˇʜ�ʙʒʒ�ˏʎ

· ʯ˃˚ˋˏ˃ˎˇ˔�ʣ˄˕˖˃ːˆ�˜˙ˋ˕˅ˊˇː�ʔ�ʧˋːˊˇˋ˖ˇːʜ�ʕʒʒ�ˏʎ

· ʭ˃˄ˇˎ�˘ˑˏ�ʶ˛˒ʜ�ˉˇ˕˅ˊˋ˔ˏ˖ˇː�ʶ˙ˋ˕˖ˇˆ-ʲ˃ˋ˔�ʱʒʏʚ�ˏˏʎ�ʸˇ˔˙ˇːˆˇː�ʭ˃˄ˇˎˍˇːː˜ˇˋ˅ˊː˗ːˉ�ʧʫʤʑʭʰʺ

· ʨˑ˔ˆˇ˔ˈ˃ˊˋˉˇː�ʣː˕˅ˊˎ˗˕˕ˇʜ�ʤ˃˗ˏʏʵ˖ˇ˔ːʏ�ʤ˗˕�ʵˋˇʑʣ˗˕ˈ˃ˊ˔˖ʏ�ˉˇˏˋ˕˅ˊ˖ˇ

· ʫ˕˖�ːˋ˅ˊ˖�ʸˇ˔˄ˋːˆ˗ːˉ˕˔ˋːˉ�ˇ˔ˎ˃˗˄˖

· ʫ˕˖�ːˋ˅ˊ˖�ʶˇ˔ˏˋː˃˖ˑ˔�ˑˆˇ˔�ʧːˆˇ�ˆˇ˔�ʮˇˋ˖˗ːˉ˕˙ˋˆˇ˔˕˖˃ːˆ�ˇ˔ˈˑ˔ˆˇ˔ˎˋ˅ˊ
· ʧ˕�ˏ˗˕˕ˇː�ˉˇˇˋˉːˇ˖ˇ�ʣ˄ˎˇˋ˖ˇ˔�˘ˑ˔ˉˇ˕ˇˊˇː�˙ˇ˔ˆˇːʏ�˗ˏ�ˆˋˇ�˕ˇ˔ˋˇˎˎˇː�ʮˇˋ˖˗ːˉˇː�˘ˑ˔�ˆˇː�ʣ˗˕˙ˋ˔ˍ˗ːˉˇː�

˃˖ˏˑ˕˒ˊ˃˔ˋ˕˅ˊˇ˔�ʧː˖ˎ˃ˆ˗ːˉˇː�˜˗ ˕˅ˊ˗˖˜ˇː
· ʦˋˇ�ʦ˃˖ˇːˎˇˋ˖˗ːˉ�ˏ˗˕˕�˘ˑː�ʵ˖˔ˑˏˎˇˋ˖ˇ˔�ˉˇ˖˔ˇːː˖�ˑˆˇ˔�˄ˇˋ�˗ː˖ˇ˔˕˅ˊˋˇˆˎˋ˅ˊˇː�ʵ˒˃ːː˗ːˉˇː�ˉˇ˕˒ˇˋ˕˖�˗ːˆ�˙ˇˉ�

˘ˑː�ˇˎˇˍ˖˔ˑˏ˃ˉːˇ˖ˋ˕˅ˊˇː ʵ˖ˑ˔˓˗ˇˎˎˇː

ʗ� ʧʮʧʭʶʴʱʣʰʵʥʪʮ̠ʵʵʧ 



� 

ʭˑːˈˋˉ˗˔˃˖ˋˑː�ʶ˛˒�ʣ� 
ʲ˃˔˃ˏˇ˖ˇ˔�ʲʒʘʗʚʜʶ˛˒ˇʴˇˉʯʵ�ʟ�ʒ�˗ːˆ�ʲʒʙʒʔʜʭʴˇˉʯʵʟʒ 
ʦˋˇ�ʲ˗ˏ˒ˇː�˃ˎˎˇ˔�ʩˇ˔̩˖ˇ�˕ˋːˆ�˃ˍ˖ˋ˘ʎ 
ʣ˗ˈ�ˌˇˆˇˏ�ʩˇ˔̩˖�˙ˋ˔ˆ�ˇˋː�˃ːˆˇ˔ˇ˔�ʵˑˎˎ˙ˇ˔˖�ˇˋːˉˇ˕˖ˇˎˎ˖ʎ 
ʦˇ˔�ʹˇ˔˖�˙ˋ˔ˆ�˃˗˕ˉˇˊˇːˆ�˘ˑˏ�˃ˏ�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�ˇˋːˉˇ˕˖ˇˎˎ˖ˇː�ʵˑˎˎ˙ˇ˔˖�˄ˇ˔ˇ˅ˊːˇ˖ʏ�˙ˑ˄ˇˋ�ˌˇ�ː˃˅ˊ�ʤˇ˖˔ˋˇ˄˕˃˔˖�
ʊˍ˃ˎ˖ʑˊˇˋ̤ʋ�ˇˋː�˒˃˔˃ˏˇ˖˔ˋˇ˔˄˃˔ˇ˔�ʱˈˈ˕ˇ˖�ˊˋː˜˗ˉˇˈ͂ˉ˖ʑˇː˖ˈˇ˔ː˖�˙ˋ˔ˆʎ�� 
ʤˇˋ˕˒ˋˇˎʜ 

ʯ˃˕˖ˇ˔-ʯˑˆ˗˕�ʟ�ʭ˃ˎ˖� 
ʣ˗ˈ�ʯ˃˕˖ˇ˔�ˇˋːˉˇ˕˖ˇˎˎ˖ˇ˔�ʵˑˎˎ˙ˇ˔˖�ʟ�ʙʏʒ˲ʥ 
ʱˈˈ˕ˇ˖�ʟ�ʒʎʗ˲ʥ 
ʵˎ˃˘ˇ�ʔ�ʊˉˇ˔ˋːˉˈ͂ˉˋˉˇ˔�ʸˇ˔˕˅ˊˎˇˋ̤ʋʜ�ʵˑˎˎ˙ˇ˔˖�ʟ�ʙʏʒ˲ʥ 
ʵˎ˃˘ˇ�ʕ�ʊˉˇ˔ˋːˉˈ͂ˉˋˉˇ˔�ʸˇ˔˕˅ˊˎˇˋ̤�˄ˇˋ�ʵˎ˃˘ˇ�ʔʋʜ�ʵˑˎˎ˙ˇ˔˖�ʟ�ʙʏʗ˲ʥ 
ʯ˃˕˖ˇ˔�ʕ�ʊˉˇ˔ˋːˉˈ͂ˉˋˉˇ˔�ʸˇ˔˕˅ˊˎˇˋ̤�˄ˇˋ�ʵˎ˃˘ˇ�ʕʋʜ�ʵˑˎˎ˙ˇ˔˖�ʟ�ʚʏʒ˲ʥ 
ʵˎ˃˘ˇ�ʓ�ʊˇ˔ˊˇ˄ˎˋ˅ˊˇ˔�ʸˇ˔˕˅ˊˎˇˋ̤ʋʜ�ʵˑˎˎ˙ˇ˔˖�ʟ�ʚʏʗ˲ʥ 

ʵ˖˃˖˗˕�˗ːˆ�ʯˑˆ˗˕�ˆˇ˔�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇ�˙ˇ˔ˆˇː�˘ˑˏ�ʯ˃˕˖ˇ˔�ˉˇ˕˖ˇ˗ˇ˔˖ 
ʹ̩˔ˏˇˎ˃˕˖ 
ʬˇˆˇ˕�ʩˇ˔̩˖�˃˔˄ˇˋ˖ˇ˖�˗ː˃˄ˊ̩ːˉˋˉʏ�˗ˏ�ˆˋˇ�ʹ̩˔ˏˇˎ˃˕˖�˄˃˕ˋˇ˔ˇːˆ�˃˗ˈ�ˆˇˏ�˘ˑˏ�ʯ˃˕˖ˇ˔�˜˗ˉˇ˙ˋˇ˕ˇːˇː�ʵˑˎˎ˙ˇ˔˖�
˜˗�ˇ˔ˈ͂ˎˎˇːʎ�� 
 

ʭˑːˈˋˉ˗˔˃˖ˋˑː�ʶ˛˒�ʤ 
ʲ˃˔˃ˏˇ˖ˇ˔�ʲʒʘʗʚʜʶ˛˒ˇʴˇˉʯʵ�ʟ�ʓ�˗ːˆ�ʲʒʙʒʔʜʭʴˇˉʯʵʟʒ 
ʦˋˇ�ʲ˗ˏ˒ˇː�˃ˎˎˇ˔�ʩˇ˔̩˖ˇ�˕ˋːˆ�˃ˍ˖ˋ˘ʎ 
ʣ˗ˈ�ˌˇˆˇˏ�ʩˇ˔̩˖�˙ˋ˔ˆ�ˇˋː�˃ːˆˇ˔ˇ˔�ʵˑˎˎ˙ˇ˔˖�ˇˋːˉˇ˕˖ˇˎˎ˖ʎ 
ʦˇ˔�ʹˇ˔˖�˙ˋ˔ˆ�˃˗˕ˉˇˊˇːˆ�˘ˑˏ�˃ˏ�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�ˇˋːˉˇ˕˖ˇˎˎ˖ˇː�ʵˑˎˎ˙ˇ˔˖�˄ˇ˔ˇ˅ˊːˇ˖ʏ�˙ˑ˄ˇˋ�ˌˇ�ː˃˅ˊ�ʤˇ˖˔ˋˇ˄˕˃˔˖�
ʊˍ˃ˎ˖ʑˊˇˋ̤ʋ�ˇˋː�˒˃˔˃ˏˇ˖˔ˋˇ˔˄˃˔ˇ˔�ʱˈˈ˕ˇ˖�ˊˋː˜˗ˉˇˈ͂ˉ˖ʑˇː˖ˈˇ˔ː˖�˙ˋ˔ˆʎ�� 
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ʹ̩˔ˏˇ˖˃˗˕˅ˊˇ˔ː�ˇˋːʎ 
ʯ̻ˉˎˋ˅ˊˇ�ʵ˅ˊ̩ˆˇː�˃ː�ʨ˔ˑ˕˖˕˅ˊ˗˖˜-ʧˎˇˍ˖˔ˑˊˇˋ˜˗ːˉˇːʎ 

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



ʸˑ˔˄ˇ˔ˇˋ˖ˇːˆ �̌ʭˑː˖˔ˑˎˎˇː 
ʩˇ˔̩˖ˇ˘ˇ˔˕ˑ˔ˉ˗ːˉ�ʱʨʨ 

 

ʬ˃�ʑ�ʰˇˋː 

ʓ ʵˋ˅ˊˇ˔ˇ˔�ʼ˗ˉ˃ːˉ  

ʔ ^ƚƌƵŬƚƵƌ�ŐĞĞŝŐŶĞƚ�ǌƵƌ�hŶƚĞƌƐƚƺƚǌƵŶŐ�ǀŽŶ��ŝŶŚĞŝƚƐŐĞǁŝĐŚƚ�н�'ĞǁŝĐŚƚ�DĞŶƐĐŚĞŶ͘  

ʕ ʨ˗ːˍ˖ˋˑː˃ˎˇ�ʣ˄˕˖̩ːˆˇ  

ʖ ʮ˗ˈ˖ˆ˗˔˅ˊˈˎ˗˕˕ʜ�ʮ˗ˈ˖˃ː˕˃˗ˉ˗ːˉ�˗ːˆ�-˃˗˕ˎ˃˕˕�˕ˋːˆ�ˈ˔ˇˋ�ʊˍˇˋː�ʤ˛˒˃˕˕ʏ�ˍˇˋːˇ�ʵ˅ˊˋ˅ˊ˖˄ˋˎˆ˗ːˉʋ  

ʗ DĂǆŝŵĂůĞ�^ĐŚŶĞĞŚƂŚĞ�ďĞƌƺĐŬƐŝĐŚƟŐƚ  

ʘ 
sŽƌŚĞƌƌƐĐŚĞŶĚĞ�tŝŶĚƌŝĐŚƚƵŶŐ�ďĞƌƺĐŬƐŝĐŚƟŐƚ͗�>ƵŌůĞŝƚďůĞĐŚĞ͕�tŝŶĚƐĐŚƵƚǌǀŽƌƌŝĐŚƚƵŶŐĞŶ͕�ŐĞĞŝŐŶĞƚĞƐ�
sĞƌĂŶŬĞƌƵŶŐƐƐǇƐƚĞŵ�ƐŝŶĚ�ǀŽƌŚĂŶĚĞŶ�� 

 

ʙ EŝĐŚƚǀŽƌŚĂŶĚĞŶƐĞŝŶ�ǀŽŶ�<ĂŵŝŶĞŶ�ƐŽǁŝĞ�ŬŽƌƌŽƐŝǀĞƌͬƐĐŚĂĚƐƚŽĪĞůĂƐƚĞƚĞƌ��ƚŵŽƐƉŚćƌĞ  

ʚ ʷː˄ˇ˕˅ˊ̩ˆˋˉ˖ˇ�ʵ˖˔˗ˍ˖˗˔�  

ʛ ʦˋˇ�ʸˇː˖ˋˎ˃˖ˑ˔ˇː�ˆ˔ˇˊˇː�˕ˋ˅ˊ�ˈ˔ˇˋ  

ʓʒ ʩˇ˔̩˖�˃˗ˈ�ʵ˅ˊ˙ˋːˉ˗ːˉ˕ˆ̩ˏ˒ˈˇ˔ː  

ʓʕ ʹ˃˕˕ˇ˔ˈˋˎ˖ˇ˔�˃ˏ�ʧˋːˉ˃ːˉ�ˆˇ˕�ʩˇ˔̩˖˕�ʍ�ʣ˄˕˒ˇ˔˔˘ˇː˖ˋˎˇ�ˈ͂˔�ˆˋˇ�ʴˇˋːˋˉ˗ːˉ  

ʓʗ ʣ˗˕ˆˇˊː˗ːˉ˕ˉˇˈ̩̤�ʊ˗ːˉˇˈ̩ˊ˔ˇ˕�ʸˑˎ˗ˏˇː�ʟ�ʓʒ�ʆ�ˆˇ˕�ʣːˎ˃ˉˇːˋːˊ˃ˎ˖˕ʋ  

ʓʘ ʯˋːˆˇ˕˖˙˃˕˕ˇ˔ˋːˊ˃ˎ˖�ˋː�ˆˇ˔�ʣːˎ˃ˉˇ  

ʓʙ ʩˇ˔ˇˋːˋˉ˖ˇ�ʣːˎ˃ˉˇ  

ʓʚ ʣːˎ˃ˉˇ�˄ˇˈ͂ˎˎ˖�ʍ�ʭˑ˔˔ˑ˕ˋˑː˕ˊˇˏˏˇ˔  

ʓʛ ʨ˔ˑ˕˖˕˅ˊ˗˖˜ʜ�ʩˎ˛ˍˑˎˎ̻˕˗ːˉʏ�ˇ˘ˇː˖˗ˇˎˎ�ʪˇˋ˜ˍ˃˄ˇˎ  

ʔʒ ʣːˎ˃ˉˇ�˗ː˖ˇ˔�ʦ˔˗˅ˍ�ʍ�ˇː˖ˎ͂ˈ˖ˇ˖  

ʔʓ ʵˋ˅ˊ˖ˍˑː˖˔ˑˎˎˇ�ˆˇ˕�ʭ͂ˊˎˍ˔ˇˋ˕ˎ˃˗ˈ˕  

ʔʔ ʧ˔ˆ˗ːˉ˕˃ː˕˅ˊˎ˗˕˕  

ʔʕ ʧˋˉˇː˕˅ˊ˃ˈ˖ˇː�ˆˇ˔�ʵ˖˔ˑˏ˘ˇ˔˕ˑ˔ˉ˗ːˉ  

ʔʖ ʧˎˇˍ˖˔ˋ˕˅ˊˇ�ʣː˕˅ˊˎ͂˕˕ˇ�ˆ˗˔˅ˊ�ˆˇː�ʭ˗ːˆˇːʜ�ˇˎˇˍ˖˔ˋ˕˅ˊ�˃ːˉˇ˕˅ˊˎˑ˕˕ˇːʏ�ˍˑːˈˋˉ˗˔ˋˇ˔˖  

ʓʓ ŇĂĐŚĞ�'Ğƌćƚ  

ʓʔ <ŽŶĚĞŶƐĂƚĂďůĂƵĨ�ǀŽƌŚĂŶĚĞŶ�;ŶƵƌ�Ĩƺƌ�'ĞƌćƚĞ�ŵŝƚ�tćƌŵĞƉƵŵƉĞͿ�  

ʓʖ ,ǇĚƌĂƵůŝŬĂŶƐĐŚůƺƐƐĞ�ŐĞŵćƘ�ĞŵƉĨŽŚůĞŶĞŵ�^ĐŚĞŵĂ�  

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



� 

ʧˋː˕˅ˊ˃ˎ˖˘ˑ˔ˉ˃ːˉ 
ʩˇ˔̩˖ˇ˘ˇ˔˕ˑ˔ˉ˗ːˉ�ʱʰ 

ʬ˃�ʑ�ʰˇˋː 

ʓ ʹˋˆˇ˔˕˖̩ːˆˇ�ˋˏ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ˉˇˊ̩˗˕ˇ�˕ˇˋ˖�ˏˋːˆˇ˕˖ˇː˕�ʚ�ʵ˖˗ːˆˇː�ˋː�ʤˇ˖˔ˋˇ˄  

ʔ ʯˇ˕˕˗ːˉ�ʮˇˇ˔ˎ˃˗ˈ˕˒˃ːː˗ːˉ  

ʕ ʭˑː˖˔ˑˎˎˇ�ˆˇ˔�ʲˊ˃˕ˇː˕ˇ˓˗ˇː˜  

ʖ ʯ˃ː˗ˇˎˎˇ˕�ʵ˖˃˔˖ˇː�ˆˇ˔�ʲ˗ˏ˒ˇ�˗ːˆ�̠˄ˇ˔˒˔͂ˈ˗ːˉ�ˆˇ˔�ʨ̻˔ˆˇ˔ˎˇˋ˕˖˗ːˉ  

ʗ ̚ˈˈːˇː�ˆˇ˔�ʭ͂ˊˎˍ˔ˇˋ˕ˎ˃˗ˈˊ̩ˊːˇ�ʊˈ˃ˎˎ˕�˘ˑ˔ˊ˃ːˆˇːʋ  

ʘ ʱʰ�ʩˇ˔̩˖  

ʙ ʯˇ˕˕˗ːˉ�ʮ˃˕˖˕˒˃ːː˗ːˉˇː�˗ːˆ�-˃˗ˈː˃ˊˏˇː  

ʚ ʣːˊ˃ːˆ�ʵ˅ˊ˃˗ˉˎ˃˕�ʊˈ˃ˎˎ˕�˘ˑ˔ˊ˃ːˆˇːʋ�˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˋˇ�ʨˎ͂˕˕ˋˉˍˇˋ˖�˄ˎ˃˕ˇːˈ˔ˇˋ�ˋ˕˖�  

ʛ 
̠˄ˇ˔˒˔͂ˈ˗ːˉ�ˆˇ˕�ʤˇ˖˔ˋˇ˄˕�˃ˎˎˇ˔�ʸˇː˖ˋˎ˃˖ˑ˔ˇːʜ�ʭˇˋːˇ�˗ːˉˇ˙̻ˊːˎˋ˅ˊˇː�ʩˇ˔̩˗˕˅ˊˇ�ˑˆˇ˔�
ʵ˅ˊ˙ˋːˉ˗ːˉˇː�˘ˑ˔ˊ˃ːˆˇː    

ʓʒ ʯˇ˕˕˗ːˉ�ˆˇ˔�ʹ˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�ˋˏ�ʸˑ˔-�˗ːˆ�ʴ͂˅ˍˎ˃˗ˈ  

ʓʓ ʯˇ˕˕˗ːˉ�̠˄ˇ˔ˊˋ˖˜˗ːˉ�˗ːˆ�ʷː˖ˇ˔ˍ͂ˊˎ˗ːˉ  

ʓʕ ʭˑː˖˔ˑˎˎˇ�˃˗ˈ�˗ː˔ˇˉˇˎˏ̩̤ˋˉˇ�ʵ˅ˊ˙ˋːˉ˗ːˉˇː  

ʓʖ ʲˇ˔˕ˑː˃ˎˋ˕ˋˇ˔˗ːˉ�ʵˑˎˎ˙ˇ˔˖  

ʓʗ ʫːˆˋ˘ˋˆ˗ˇˎˎˇ�ʣː˒˃˕˕˗ːˉ�ˆˇ˔�ʶˇ˔ˏˋːˋˇ˔˗ːˉ  

ʓʙ ʸˑˎˎ˕˖̩ːˆˋˉˇ�˗ːˆ�˘ˇ˔ˈ͂ˉ˄˃˔ˇ�ʯ˃˕˅ˊˋːˇːˆˑˍ˗ˏˇː˖˃˖ˋˑː  

ʓʔ ^ŽǁŽŚů�tćƌŵĞ-�ĂůƐ�ĂƵĐŚ�<ćůƚĞƚĞƐƚƐ�ĚƵƌĐŚĨƺŚƌĞŶ�;ŶƵƌ�ďĞŝ�'ĞƌćƚĞŶ�ŵŝƚ�tćƌŵĞƉƵŵƉĞͿ�  

ʓʘ ^ŝĐŚĞƌƐƚĞůůĞŶ͕�ĚĂƐƐ�ĂůůĞ��ďĚĞĐŬƵŶŐĞŶ�ŐĞƐĐŚůŽƐƐĞŶ�ƵŶĚ�ĮǆŝĞƌƚ�ƐŝŶĚ�  

ʸˑ˔�ˆˇˏ�ʼ˗ˉ˔ˋˈˈ�ˏˋ˖�ˇˋːˇˏ�ʶˇ˕˖ˉˇ˔˃˖�˗˄ˇ˔˒˔˗ˈˇːʏ�ˆ˃˕˕�ˇ˕�ˍˇˋːˇ�ʧˋˉˇː˕˒˃ːː˗ːˉˇːʎ 

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



ʭ̩ˎ˖ˇˍ˔ˇˋ˕ 
ʓ ʸˋ˕˗ˇˎˎˇ�ʭˑː˖˔ˑˎˎˇ�ˆˇ˕�ʭ̩ˎ˖ˇˍ˔ˇˋ˕ˇ˕ʜ�ʧ˘ˇː˖˗ˇˎˎˇ�̚ˎˈˎˇ˅ˍˇː�ˍ̻ːːˇː�

ˇˋː�ʼˇˋ˅ˊˇː�ˈ͂˔�ʮˇ˅ˍ˃ˉˇː�˕ˇˋː�ʊ˘ˇ˔˗˔˕˃˅ˊ˖�˜ʎʤʎ�ˆ˗˔˅ˊ�ʶ˔˃ː˕˒ˑ˔˖ʏ�
ʣ˗ˈ˕˖ˇˎˎ˗ːˉ�ˑˆˇ˔�˃ːˆˇ˔ˇ˕ʋʎ 

ʔ ̠˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕�ˆˇ˔�ʭ̩ˎ˖ˇˍ˔ˇˋ˕�ˆ˔˗˅ˍ˄ˇ˃˗ˈ˕˅ˊˎ˃ˉ˖�ˋ˕˖ʜ�ʹˇːː�
˘ˑ˔ˊ˃ːˆˇːʏ�ˆˋˇ�ʯ˃˕˅ˊˋːˇːˏ˃ːˑˏˇ˖ˇ˔�ˑˆˇ˔�ʵˇ˔˘ˋ˅ˇˏ˃ːˑˏˇ˖ˇ˔�
˄ˇː˗˖˜ˇːʎ 

ʕ ̠˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕�˃ˎˎˇ�ʵˇ˔˘ˋ˅ˇ˃ː˕˅ˊˎ͂˕˕ˇ�ˏˋ˖�ˇː˖˕˒˔ˇ˅ˊˇːˆˇː�
ʣ˄ˆˇ˅ˍ˗ːˉˇː�˘ˇ˔˕˅ˊˎˑ˕˕ˇː�˕ˋːˆʎ�ʫˊ˔�ʰˋ˅ˊ˖˘ˑ˔ˊ˃ːˆˇː˕ˇˋː�ˍ̻ːː˖ˇ�
˜˗�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˘ˇ˔ˎ˗˕˖ˇː�ˈ͂ˊ˔ˇːʎ 

ʖ ʣˎˎˇ�ʪ̩ˊːˇ�ˆˇ˕�ʭ͂ˊˎˍ˔ˇˋ˕ˎ˃˗ˈ˕�̻ˈˈːˇːʏ�˕ˑˈˇ˔ː�˘ˑ˔ˊ˃ːˆˇːʎ 

ʪ˛ˆ˔˃˗ˎˋˍˍ˔ˇˋ˕ 
ʓ ʵˋ˅ˊ�˘ˑ˔�ʣː˕˅ˊˎ˗˕˕�ˆˇ˔�ʩˇ˔̩˖�ˋːˈˑ˔ˏˋˇ˔ˇːʏ�ˑ˄�ˆˋˇ�ʣːˎ˃ˉˇ�

ˉˇ˕˒͂ˎ˖�˗ːˆ�ˆ˃˕�ʵ˒͂ˎ˙˃˕˕ˇ˔�˃˄ˉˇˎ˃˕˕ˇː�˙˗˔ˆˇʎ 
ʔ ʭˑː˖˔ˑˎˎˋˇ˔ˇːʏ�ˆ˃˕˕�ˆˇ˔�ʪ˛ˆ˔˃˗ˎˋˍˍ˔ˇˋ˕�˄ˇ˕˅ˊˋ˅ˍ˖�˗ːˆ�

ˆ˔˗˅ˍ˄ˇ˃˗ˈ˕˅ˊˎ˃ˉ˖�˙˗˔ˆˇ�ʎ 
ʕ ʭˑː˖˔ˑˎˎˋˇ˔ˇːʏ�ˆ˃˕˕�ˆˋˇ�ʣ˄˕˒ˇ˔˔˘ˇː˖ˋˎˇ�ˋˏ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ˋː�ˆˇ˔�

͔ʱʨʨʧʰʃ-ʵ˖ˇˎˎ˗ːˉ�˕˖ˇˊˇːʎ 
ʖ ʭˑː˖˔ˑˎˎˋˇ˔ˇːʏ�ˆ˃˕˕�ˋˏ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ˍˇˋːˇ�ʮ˗ˈ˖�˘ˑ˔ˊ˃ːˆˇː�ˋ˕˖ʏ�˕ˋˇ�

ˇ˘ˇː˖˗ˇˎˎ�ˆ˗˔˅ˊ�ˆˋˇ�ʧː˖ˎ͂ˈ˖˗ːˉ˕˘ˇː˖ˋˎˇ�˃ː�ˆˇː�ʪˑ˅ˊ˒˗ːˍ˖ˇː�ˆˇ˔�
ʣːˎ˃ˉˇ�˃˄ˎ˃˕˕ˇːʎ 

ʗ ʤˇˋ�ʸˇ˔˙ˇːˆ˗ːˉ�˗ːˉˇˈ˔ˋˇ˔˄˃˔ˇ˔�ʮ̻˕˗ːˉˇː�͂˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕�ˆˇ˔�
ʲ˔ˑ˜ˇː˖˕˃˖˜��ˈ͂˔�ˆˋˇ�ʣ˔˖�ˆˇ˕�ʧˋː˕˃˖˜ˇ˕�ˉˇˇˋˉːˇ˖�ˋ˕˖ʎʎ 

ʪʫʰʹʧʫʵ 
Þ ʹˋ˔ˆ�ˆˋˇ˕�˘ˇ˔ː˃˅ˊˎ̩˕˕ˋˉ˖ʏ�ˏ˗˕˕�ˆˇ˔�ʨˋˎ˖ˇ˔�˘ˋˇˎ�ˊ̩˗ˈˋˉˇ˔�ˉˇ˔ˇˋːˋˉ˖�

˙ˇ˔ˆˇː�˗ːˆ�ˋˏ�˕˅ˊˎˋˏˏ˕˖ˇː�ʨ˃ˎˎʏ�ˍ̻ːː˖ˇː�ʹ̩˔ˏˇ˖˃˗˕˅ˊˇ˔�˗ːˆ�
˃ːˆˇ˔ˇ�ʭˑˏ˒ˑːˇː˖ˇː�˄ˇ˕˅ˊ̩ˆˋˉ˖�˙ˇ˔ˆˇːʎ 

ʵ˖˔ˑˏˍ˔ˇˋ˕ 
̠˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕�ˆˋˇ�ʩˇ˔̩˖�˃ː�ʧ˔ˆˇ�˃ːˉˇ˕˅ˊˎˑ˕˕ˇː�ˋ˕˖� 
ʦˇː�ˈˇ˕˖ˇˏ�ʵˋ˖˜�ˆˇ˔�ʮˇˋ˖ˇ˔�ˍˑː˖˔ˑˎˎˋˇ˔ˇːʜ�ʦˋˇ�ˆ˗˔˅ˊ�ʪ˃ːˆˎˋːˉ�˗ːˆ�
ʶ˔˃ː˕˒ˑ˔˖�˘ˇ˔˗˔˕˃˅ˊ˖ˇː�ʵ˅ˊ˙ˋːˉ˗ːˉˇː�ˍ̻ːː˖ˇː�ˆˋˇ�ʸˇ˔˄ˋːˆ˗ːˉˇː�
ˎˑ˅ˍˇ˔ːʎ 
ʦˋˇ�ʩˇ˔̩˖�ˆ˗˔˅ˊ�ʵ˅ˊˎˋˇ̤ˇː�ˆˇ˔�ʶ˔ˇːː˘ˑ˔˔ˋ˅ˊ˖˗ːˉ�˃ː�ˆˋˇ�
ʸˇ˔˕ˑ˔ˉ˗ːˉ�˃ː˕˅ˊˎˋˇ̤ˇːʏ�˕ˋˇ�˃˄ˇ˔�˃˗ˈ�ʣʷʵ�ˎ˃˕˕ˇːʎ 
ʦˋˇ�ʰˇ˖˜˕˒˃ːː˗ːˉ˕-�˗ːˆ�-ˈ˔ˇ˓˗ˇː˜˙ˇ˔˖ˇ�ˍˑː˖˔ˑˎˎˋˇ˔ˇːʏ�ˆˇ˔ˇː�
ʩ˔ˇː˜˙ˇ˔˖ˇ�˙ˋˇ�ˈˑˎˉ˖�˕ˋːˆʜ�ʖʒʒʑʕʑʗʒ�ʍʰ�ʍʑ-�ʓʒʆ 

ʦˋˇ�ʲˊ˃˕ˇː˗ːˉˎˇˋ˅ˊˊˇˋ˖�ˍˑː˖˔ˑˎˎˋˇ˔ˇː�ʜ�ʵˋˇ�ˏ˗˕˕�˗ː˖ˇ˔�ʔʆ�ˎˋˇˉˇːʎ 

ʪʫʰʹʧʫʵ 
Þ ʦˇ˔�ʤˇ˖˔ˋˇ˄�˃˗̤ˇ˔ˊ˃ˎ˄�ˆˋˇ˕ˇ˔�ʩ˔ˇː˜ˇː�ˍ˃ːː�˜˗�˗ː˙ˋˆˇ˔˔˗ˈˎˋ˅ˊˇː�

ʵ˅ˊ̩ˆˇː�ˈ͂ˊ˔ˇː�˗ːˆ�ˏ˃˅ˊ˖�ˆˋˇ�ʩ˃˔˃ː˖ˋˇ�˗ːˉ͂ˎ˖ˋˉʎ 
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Þ ʦˋˇ�̈ːˆˇ˔˗ːˉ�ˆˇ˔�ʲ˃˔˃ˏˇ˖ˇ˔�ˍ˃ːː�ˋ˔˔ˇ˒˃˔˃˄ˎˇ�ʵ˅ˊ̩ˆˇː�˘ˇ˔˗˔˕˃˅ˊˇːʎ 
ʦˋˇ�ʨ˗ːˍ˖ˋˑː�ˇ˔ˎ˃˗˄˖�ˇˋːˇ�ʤˇˉ˔ˇː˜˗ːˉ�ˆˇ˔�ˇˎˇˍ˖˔ˋ˕˅ˊˇː�ʮˇˋ˕˖˗ːˉ˕˃˗ˈː˃ˊˏˇ�ˆˇ˔�ʩˇ˔̩˖�˃ːˊ˃ːˆ�ˇˋːˇ˕�ˇ˚˖ˇ˔ːˇː�
ʒ-ʓʒʸ-ʩˎˇˋ˅ˊ˕˖˔ˑˏ˕ˋˉː˃ˎ˕�ˑˆˇ˔�ʖ-ʔʒˏʣʎ 

ʦˇ˔�˃ːˊ˃ːˆ�ˆˇ˔�ʭˎˋˏ˃ˍ˗˔˘ˇ�ˈˇ˕˖ˉˇˎˇˉ˖ˇ�ʵˑˎˎ˙ˇ˔˖�˗ːˆ�ˆˇ˕�ʹ˃˖ˇ˔ʴˇ˕ˇ˖��˙ˋ˔ˆ�ˋˏ�ʦˋ˕˒ˎ˃˛�˃ːˉˇ˜ˇˋˉ˖ 
ʰ˗˔�˙ˇːː�ʲʒʒʒʕʜ�ʧː�ʹ˃˖ˇ˔ʴˇ˕ˇ˖�ʟ�ʓ 
ʲˈ˃ˆʜ�ʪ˃˗˒˖ˏˇː͂�ʑ�ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔�ʑ�ʱ˒˖ˋˑː 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

  ʲ˃˕˕˙ˑ˔ˆ 

ʔ ʧˋː˕˖ˇˎˎˇː ʲ˃˕˕˙ˑ˔ˆ 
  

  

ʕ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ 

ʖ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 
  

ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 

ʗ ʣː˙̩ˊˎˇː ʹ˃˖ˇ˔�ʴˇ˕ˇ˖ 
  

ʹ˃˖ˇ˔�ʴˇ˕ˇ˖ 

ʘ ʣː˙̩ˊˎˇː ʲ˃˔˃ˏˇ˖ˇ˔ 
  

  

ʙ ʧˋː˕˖ˇˎˎˇː   
  

  

ʚ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʛ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

    

ʓʒ ʣː˙̩ˊˎˇː ʮˑˍ˃ˎˇ�ʸˇ˔˄ˋːˆ˗ːˉ 
 

    

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



� 

ʤˇ˖˔ˋˇ �˄˗ː˖ˇ �̝˔ˇˆ˗˜ˋˇ˔˖ˇ �̝ˎ˃˕ 
ʦˋˇ�ʧˋːˊˇˋ˖ˇː�˃˔˄ˇˋ˖ˇː�ˏˋ˖�ʶˇˋˎˎ˃˕˖˕˖˗ˈˇː�˗ːˆ�ˍ̻ːːˇː�ˆ˃ˊˇ˔�˗ː˖ˇ˔�
˔ˇˆ˗˜ˋˇ˔˖ˇ˔�ʮ˃˕˖�˃˔˄ˇˋ˖ˇːʎ 
ʬˇˆˑ˅ˊ�ˍ˃ːː�ˇˋː�ˎ̩ːˉˇ˔ˇ˔�ʦ˃˗ˇ˔˄ˇ˖˔ˋˇ˄�ˏˋ˖�ˊ̩˗ˈˋˉˇː�
ʣ˄˕˅ˊ˃ˎ˖˗ːˉˇː�˗ːˆ�ˊ̩˗ˈˋˉˇˏ�ʰˇ˗˕˖˃˔˖�ˆˇ˕ʑˆˇ˔�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ʊ˕ʋ�
˙ˇˉˇː�ˆˇ˕�ˈˇˊˎˇːˆˇː�̚ˎ˔͂˅ˍˎ˃˗ˈ˕�ˋ˔˔ˇ˒˃˔˃˄ˎˇ�ʵ˅ˊ̩ˆˇː�˘ˇ˔˗˔˕˃˅ˊˇːʎ 
ʤˇ˖˔ˋˇ˄˕˄ˇˆˋːˉ˗ːˉˇː�˙ˋˇ�ˑ˄ˇː�˄ˇ˕˅ˊ˔ˋˇ˄ˇː�˕ˋːˆ�˃ˎ˕�˃˗˕˕ˇ˔ˊ˃ˎ˄�
ˆˇ˔�ʰˑ˔ˏ�ˎˋˇˉˇːˆ�˃ː˜˗˕ˇˊˇːʎ 
ʤˇˋ�ˇˋːˇˏ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔˃˗˕ˈ˃ˎˎ�ː˃˅ˊ�ˇˋːˇˏ�ʤˇ˖˔ˋˇ˄�˗ː˖ˇ˔�ˑ˄ˋˉˇː�
ʤˇˆˋːˉ˗ːˉˇː�ˇː˖ˈ˃ˎˎ˖�ˆˋˇ�ˉ˃˔˃ː˖ˋˇʏ�ˑˊːˇ�ˌˇˆˇ�ʪ˃ˈ˖˗ːˉ�ˆ˗˔˅ˊ�
ʥʮʫʸʧʶ�˕˒˃ʎ 
ʴˇˉˇˎˏ̩̤ˋˉ�ˆˋˇ�ˆ˗˔˅ˊ˕˅ˊːˋ˖˖ˎˋ˅ˊˇː�ʤˇ˖˔ˋˇ˄˕˜ˇˋ˖ˇː�˗ːˆ�ˆˋˇ�
ʪ̩˗ˈˋˉˍˇˋ˖�ˆˇ˔�ʸˇ˔ˆˋ˅ˊ˖ˇ˔˕˖˃˔˖˕�͂˄ˇ˔˒˔͂ˈˇːʜ�ʣˎ˕�ʴˋ˅ˊ˖˙ˇ˔˖�˕ˑˎˎ�ˆˋˇ�
ˏˋːʎ�˖ˊˇ˔ˏˋ˕˅ˊˇ�ʮ˃˕˖�ˆˇː�ʤˇ˖˔ˋˇ˄�ˇˋːˇ˕�ʸˇ˔ˆˋ˅ˊ˖ˇ˔˕�ˈ͂˔�ˏˋːˆˇ˕˖ˇː˕�
˜ˇˊː�ʯˋː˗˖ˇː�ˇ˔ˈˑ˔ˆˇ˔ːʎ 
ʤˇˋ�ʦ˗˔˅ˊ˕˅ˊːˋ˖˖˕˜ˇˋ˖ˇː�ː˃ˊˇ�ˆˋˇ˕ˇ˔�ʩ˔ˇː˜ˇ�˕ˋːˆ�ˉˇˇˋˉːˇ˖ˇ�
ʭˑ˔˔ˇˍ˖˗˔ˏ˃̤ː˃ˊˏˇː�˜˗�ˇ˔ˉ˔ˇˋˈˇːʏ�˜ʎ ʤʎ�ˆˋˇ�ʧ˔ˊ̻ˊ˗ːˉ�ˆˇ˕�
ʹ˃˕˕ˇ˔ˉˇˊ˃ˎ˖˕�ˆˇ˔�ʣːˎ˃ˉˇʏ�ˆˇ˔�˄ˇˋ�ˆˋˇ˕ˇ˔�ʣː˙ˇːˆ˗ːˉ�ːˋ˅ˊ˖�
˃˗˕˔ˇˋ˅ˊ˖ʎʎ 

ʣːˈ˃ˊ˔˄ˇ˔ˋ˅ˊ˖ 
ʦˋˇ�ʣ˗ˈ˜ˇˋ˅ˊː˗ːˉ�ˆˇ˔�ˑ˄ˌˇˍ˖ˋ˘ˇː�ʤˇ˖˔ˋˇ˄˕˄ˇˆˋːˉ˗ːˉˇː�ˆˋˇː˖�ˆˇ˔�
ʭˑː˖˔ˑˎˎˇ�ˆˇ˔�ʧˋːˊˇˋ˖�˗˄ˇ˔�ˆˋˇ�ʤˇ˖˔ˋˇ˄˕˜ˇˋ˖ʎ 
ʯˋ˖�ˆˇ˔�˄ˇ˖˔ˋˇ˄˕˄ˇ˔ˇˋ˖ˇː�ʧˋːˊˇˋ˖ʏ�ˆʎˊʎ�˗ː˖ˇ˔�˕˖˃˄ˋˎˇː�˄ˇ˖˔ˋˇ˄˕ː˃ˊˇː�
ʤˇˆˋːˉ˗ːˉˇːʏ�ˆˋˇ�ˈˑˎˉˇːˆˇː�ʦ˃˖ˇː�ˇ˔ˈ˃˕˕ˇːʜ 
· ˒˃ːː˗ːˉ˕˙ˇ˔˖ˇ�˗ːˆ�ʩˇ˕˃ˏ˖ˎˇˋ˕˖˗ːˉ˕˃˗ˈː˃ˊˏˇ�ˏˋ˖�ˆˇ˔�ʧˋːˊˇˋ˖�

˗ː˖ˇ˔�ʸˑˎˎ˃˕˖ 
· ˕˖˔ˑˏ˃˗ˈː˃ˊˏˇ�ˆˇ˔�˘ˇ˔˕˅ˊˋˇˆˇːˇː�ˇˎˇˍ˖˔ˋ˕˅ˊˇː�ʸˇ˔˄˔˃˗˅ˊˇ˔�

ʊʸˇ˔ˆˋ˅ˊ˖ˇ˔ʏ�ʸˇː˖ˋˎ˃˖ˑ˔ˇːʏ�ʲ˗ˏ˒ˇː�ˇ˖˅ʎʋ 
· ˖ˇˏ˒ˇ˔˃˖˗˔ˇː�˗ːˆ�ʦ˗˔˅ˊ˕˃˖˜˙ˇ˔˖ˇ�ˆˇ˔�˘ˇ˔˕˅ˊˋˇˆˇːˇː�ʨˎ˗ˋˆˇ�

ʊʹ˃˕˕ˇ˔ʏ�ʮ˗ˈ˖ʋ�˕ˑ˙ˑˊˎ�˃ˏ�ʧˋː˖˔ˋ˖˖�˃ˎ˕�˃˗˅ˊ�˃ˏ�ʣ˗˕˖˔ˋ˖˖�ˆˇ˔�
ʧˋːˊˇˋ˖ 

· ˖ˇˏ˒ˇ˔˃˖˗˔ˇː�˗ːˆ�ʦ˔˗˅ˍˇ�˃ː�ˆˇː�ʹˋ˔ˍ˒˗ːˍ˖ˇː�ˆˇ˕�ʭ˃˖ˇˍ˔ˇˋ˕ˇ˕�
ʊʸˇ˔ˆˋ˅ˊ˖ˇ˔ˆ˔˗˅ˍ˕ˇˋ˖ˇʏ�ʨˎ˗˕˕ˋˉˍˇˋ˖ʏ�ʵ˃˗ˉ˕ˇˋ˖ˇʋ 

ʦˋˇ˕ˇ�ʹˇ˔˖ˇ�˕ˑˎˎ˖ˇː�˔ˇˉˋ˕˖˔ˋˇ˔˖�˙ˇ˔ˆˇː�˗ːˆ�ˈ˗˔�ʹ˃˔˖˗ːˉ˕˃˔˄ˇˋ˖ˇː�
˜˗˔�ʸˇ˔ˈ˗ˉ˗ːˉ�˕˖ˇˊˇːʎ 

ˏ˃ː˗˖ˇː˖ˋ˘ˋʎ 

ʴˋ˅ˊ˖ˎ ˋːˋ �̌ʔʒʓʖʑʘʚʑʷʧ�ʲʧʦ 
· ʣ˗˕�ˆˇ˔�ʴˋ˅ˊ˖ˎˋːˋˇ�ʔʒʓʖʑʘʚʷʧ�ʲʧʦ�ˇ˔ˉˇ˄ˇː�˕ˋ˅ˊ�˃˗˅ˊ�

ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�ˈ͂˔�ˆˋˇ�ʣ˗ˈ˕˖ˇˎˎˇ˔�˗ːˆ�ˆ˃˕�ʹ˃˔˖˗ːˉ˕˒ˇ˔˕ˑː˃ˎ�ˆˇ˔�
ʧˋːˊˇˋ˖ˇːʎ�ʵˋˇˊˇ�˃˗˅ˊ�ˆˋˇ�ˎˑˍ˃ˎˇː�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇːʏ�ˆˋˇ�ˊˋˇ˔�˕˖˃˔ˍ�
˜˗˕˃ˏˏˇːˉˇˈ˃˕˕˖�˃ˎ˕�ʴˋ˅ˊ˖˙ˇ˔˖ˇ�ˈˑˎˉˇːˆˇ˕�˘ˇ˔ˎ˃ːˉˇːʜ��
ʱ˄ˎˋˉ˃˖ˑ˔ˋ˕˅ˊˇ�ʧ˔˕˖˃ːˎ˃ˉˇː͂˄ˇ˔˒˔͂ˈ˗ːˉʜ 

· ː˗˔�ˈ͂˔�ˆˋˇ�˃˗ˈ�ˆˇ˔�ʤ˃˗˕˖ˇˎˎˇ�˘ˑˏ�ʣ˗ˈ˕˖ˇˎˎˇ˔�
˜˗˕˃ˏˏˇːˉˇ˄˃˗˖ˇː�ʧˋːˊˇˋ˖ˇː�ʊ˜ʎʤʎ�ʸˇ˔ˈˎ͂˕˕ˋˉˇ˔�ʍ�
ʦˋ˔ˇˍ˖ˇ˚˒˃ː˕ˋˑː˕ˇˋːˊˇˋ˖ʋ�ʫː˄ˇ˖˔ˋˇ˄ː˃ˊˏˇˇ˔ˍˎ̩˔˗ːˉʜ 

· ʨ͂˔�˃ˎˎˇ�ʧˋːˊˇˋ˖ˇː�ʴˇˉˇˎˏ̩̤ˋˉˇ�̠˄ˇ˔˒˔͂ˈ˗ːˉˇːʜ 
· ˏˋ˖�ˆˇ˔�˘ˑˏ�ʪˇ˔˕˖ˇˎˎˇ˔�ˈˇ˕˖ˉˇˎˇˉ˖ˇː�ʪ̩˗ˈˋˉˍˇˋ˖�ˆ˗˔˅ˊ˜˗ˈ͂ˊ˔ˇː�

ʊ˕ˋˇˊˇ�ˆˇː�ʣ˄˕˅ˊːˋ˖˖�͒ʹ˃˔˖˗ːˉ͓ʋʎ 

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



ʮˇˆ 

ʦˋ˕˒ˎ˃˛� 

ʶ˃˕˖ˇː� 

ʫʰʨʱ ʰˋ˅ˊ˖�˘ˇ˔˙ˇːˆˇ˖ 
ʣʮʣʴʯ ʤˎˋːˍˇː�ʑ�ʦ˃˗ˇ˔ˎˋ˅ˊ˖�ʟ�ʣˎ˃˔ˏ�˘ˑ˔ˊ˃ːˆˇː 
ʥʣʰʥʧʮ ʰˋ˅ˊ˖�˄ˇː˗˖˜˖ 

ʴˋˈʎ ʸ˃˔ˋ˃˄ˇˎ ʤˇ˕˅ˊ˔ˇˋ˄˗ːˉ 
ʣ   ʦ˃˖˗ˏ�-�ʷˊ˔˜ˇˋ˖ 
ʤ ʣˍ˖˗ˇˎˎˇ˔�ʵˑˎˎ˙ˇ˔˖ ʧˋː�ʑ�ʣ˗˕�ʑ�ʧ˅ˑ�ʑ�ʲˏ˒�ʱː 
ʥ ʵˇ˖ʲˑˋː˖ ʶˇˏ˒ˇ˔˃˖˗˔˔ˇˉˇˎ˗ːˉ 
ʦ ʶˇˏ˒ʎ�ʫʰ ʧˋː˖˔ˋ˖˖˕˖ˇˏ˒ˇ˔˃˖˗˔�ʤ˔˃˗˅ˊ˙˃˕˕ˇ˔ 
ʧ ʶˇˏ˒ʎ�ʱʷʶ ʣ˗˕˖˔ˋ˖˖˕˖ˇˏ˒ˇ˔˃˖˗˔�ʤ˔˃˗˅ˊ˙˃˕˕ˇ˔ 
ʨ ʴˇ˓˗ˇ˕˖ ʸˑˏ�ʶˇˏ˒ˇ˔˃˖˗˔˔ˇˉˎˇ˔�ˉˇˈˑ˔ˆˇ˔˖ˇ�ʮˇˋ˕˖˗ːˉ�ʊˇˋː˕˅ˊˎˋˇ̤ˎˋ˅ˊ�ˇˋːˇ�ˇ˖˙˃ˋˉˇ�ʧˋː˕˅ˊ˔̩ːˍ˗ːˉ�ˆ˗˔˅ˊ�ʦˇʐ

ˏ˃ːˆ ʮˋˏˋ˖ʋ 
ʩ ʥ˃˒ʎ�ʥʓ ʸˑː�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʓ�ˉˇˎˋˇˈˇ˔˖ˇ�ʮˇˋ˕˖˗ːˉ 
  ʥ˃˒ʎ�ʥʔ ʸˑː�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʔ�ˉˇˎˋˇˈˇ˔˖ˇ�ʮˇˋ˕˖˗ːˉ 

ʵ˛ˏ˄ˑˎ ʰ˃ˏˇ ʤˇ˕˅ˊ˔ˇˋ˄˗ːˉ 

 
ʫːˈˑ 

ʪ˃˗˒˖ˏˇː͂ 

 
ʣˎ˃˔ˏ 

ʣː˜ˇˋˉˇ�ˆˇ˔�ʣˎ˃˔ˏˇ 

 
ʥ˃ː˅ˇˎ ʤˇˇːˆˇː� 

ʸˑ˔ˊˇ˔ˋˉˇ�ʧ˄ˇːˇ 
ʤˇˆˋˇːˈˇˎˆ-ʧˋː˕˖ˇˎˎ˗ːˉˇː 

 
ʷ˒ 

ʹˇ˔˖�ˇ˔ˊ̻ˊˇː 

 
ʦˑ˙ː 

ʹˇ˔˖�˘ˇ˔˔ˋːˉˇ˔ː 

 
ʧː˖ˇ˔ 

ʤˇ˕˖̩˖ˋˉˇː� 
ʲ˃˕˕˙ˑ˔ˆ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



� 

ʵˑˎˎ˙ˇ˔˖�̩ːˆˇ˔ː 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ 

ʔ ʣː˙̩ˊˎˇː ʥˏˆ�ˎˑˍ˃ˎˇ˔�ʼ˗˕˖˃ːˆ 
  

  

ʕ ʧˋː˕˖ˇˎˎˇː ʱʨʨ�-�ʧʥʱ�-�ʱʰ�-�
ʲ˗ˏ˒ˇ�ʱː   

  

ʖ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʘ ʤˇˇːˆˇː   
 

    

ʵʶʣʶʧ 
ʱʰ ʦˇ˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ 

ʱʨʨ 
ʦˇ˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ 
ʨ˔ˑ˕˖˕˅ˊ˗˖˜�ˈ͂˔�ʸˇ˔˄˔˃˗˅ˊˇ˔�˃ˍ˖ˋ˘ 

  
ʧʥʱ 

ʦˇ˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ 
ʴˇˉˇˎˏ̩̤ˋˉ�˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʲ˗ˏ˒ˇː 
ʵˇ˖˒ˑˋː˖�ʟ�ʵˇ˖ʲˑˋː˖�ʧʥʱʥˑˑˎ 

ʲˏ˒ˁʱː 
ʭˑˏ˒˔ˇ˕˕ˑ˔ˇː�ˆˇ˃ˍ˖ˋ˘ˋˇ˔˖ 
ʣˍ˖ˋ˘ˇ�ʲ˗ˏ˒ˇː 

ʼ˗˕˖˃ːˆ�ˆˇ˔�ʧˋːˊˇˋ˖�̩ːˆˇ˔ː 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ 

ʔ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 
  

ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 

ʕ ʤˇ˕˖̩˖ˋˉˇː ʵˇ˖�ʲˑˋː˖ 
 

    

ʖ ʣː˙̩ˊˎˇː ʵˇ˖�ʲˑˋː˖ 
  

  

ʗ ʧˋː˕˖ˇˎˎˇː ʵˇ˖�ʲˑˋː˖ 
  

  

ʘ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʙ ʤˇˇːˆˇː   
 

    

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



ʼ˗˕˖̩ːˆˇ�˃ː˜ˇˋˉˇː 

ʼˇˋ˖˒ˎ˃ːˇ˔� 
ʨ͂˔�ˌˇˆˇː�ʹˑ˅ˊˇː˖˃ˉ�ˍ̻ːːˇː�ʘ�ʵ˖˃˖˗˕˙ˇ˅ˊ˕ˇˎ�ˇˋːˉˇ˕˖ˇˎˎ˖�˙ˇ˔ˆˇː�ʊʱˈˈʏ�ʧ˅ˑʏ�ʱːʏ�ʹˋˇˆˇ˔ˇˋː˕˒ˇˋ˕˗ːˉʋ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  +DXSWPHQ� 

ʔ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ˕˖˃˖˗˕ 
  

  

ʕ ʣː˙̩ˊˎˇː ʣˎˎˉˇˏˇˋːʏʭ˔ˇˋ˕ˎ˃˗ˈʏˇ˖˅ʎʎ 
  

  

ʖ ʤˇˇːˆˇː   
 

    

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ 

ʔ ʣː˙̩ˊˎˇː ʼˇˋ˖˒ˎ˃ːˇ˔ 
  

ʼˇˋ˖˒ˎ˃ːˇ˔ 

ʕ ʣː˙̩ˊˎˇː ʶ˃ˉ 
  

  

ʖ ʣː˙̩ˊˎˇː ʷˊ˔˜ˇˋ˖ 
  

  

ʗ ʧˋː˕˖ˇˎˎˇː ʧ˔ˇˋˉːˋ˕�ʷˊ˔˜ˇˋ˖ 
  

  

ʘ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʙ ʣː˙̩ˊˎˇː ʸ˃ˎ˗ˇ 
  

  

ʚ ʧˋː˕˖ˇˎˎˇː ʱːʑʧ˅ˑʎʎ 
  

  

ʛ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʓʒ ʤˇˇːˆˇː   
 

    

ʨ˔ˇˋˉ˃˄ˇ�ˆˇ˔�ʼˇˋ˖˒ˎ˃ːˇ˔ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ ʰˑ˖ˇ 

ʓ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

  ʲ˃˕˕˙ˑ˔ˆ   

ʔ ʧˋː˕˖ˇˎˎˇː ʲ˃˕˕˙ˑ˔ˆ 
  

    

ʕ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ ʌ 

ʖ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 
  

    

ʗ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ-ʱ˒˖ˋˑːˇː 
  

    

ʘ ʧˋː˕˖ˇˎˎˇː ʲʒʒʘʓʟʓ 
  

    

ʙ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

      

  ʣː˙̩ˊˎˇː ʮˑˍ˃ˎˇ�ʸˇ˔˄ˋːˆ˗ːˉ 
  

    

ʌʦˋ˕˒ˎ˃˛�˜ˇˋˉ˖�ˆˋˇ�ˏˇː͂�ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



� 

ʶ˃˕˖˃˖˗˔ˇˋː˕˖ˇˎˎ˗ːˉˇː 

ʣˎˎˉˇˏˇˋːˇ�ʮˋ˕˖ˇ�ˆˇ˔�ʣˎ˃˔ˏˇ 
ʫˏ�ʣʮʣʴʯ-ʥˑˆˇ�ˋ˕˖�ˆˇ˔�ʭ̩ˎ˖ˇˍ˔ˇˋ˕ˎ˃˗ˈ�˃ːˉˇˉˇ˄ˇːʜ 

ʤˇˋ˕˒ˋˇˎʜ 

ˇˇ�ʓ�ʒʓʜʶˋˏˇʱ˗˖ʯˑˆʥˋ˔˅�ʟ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ʓ 

ˇˇ�ʔ�ʒʓʜʶˋˏˇʱ˗˖ʯˑˆʥˋ˔˅�ʟ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ʔ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

    

ʔ ʦ˔͂˅ˍˇː   
 

  ʪʯʫ�ʵˇ˖˖ˋːˉ˕ 

ʕ ʣː˙̩ˊˎˇː   
  

  

ʖ ʦ˔͂˅ˍˇː   
  

  

ʗ ʦ˔͂˅ˍˇː   
 

    

ʘ ʣː˙̩ˊˎˇː ʮˑˍ˃ˎˇ�ʸˇ˔˄ˋːˆ˗ːˉ 
  

  

ʣˎ˃˔ˏˇ� 
ʸˑ˔�ˇˋːˇˏ�ʣˎ˃˔ˏ-ʴˇ˕ˇ˖�ˏ˗˕˕�ˆˋˇ�ʷ˔˕˃˅ˊˇ�ˆˇ˕�ʣˎ˃˔ˏ˕�ˈˇ˕˖ˉˇ˕˖ˇˎˎ˖�˗ːˆ�˄ˇ˕ˇˋ˖ˋˉ˖�˙ˇ˔ˆˇːʎ 

ʹˋˇˆˇ˔ˊˑˎ˖ˇ�ʴˇ˕ˇ˖˕�ˍ̻ːːˇː�˜˗�ˋ˔˔ˇ˒˃˔˃˄ˎˇː�ʵ˅ˊ̩ˆˇː�˕ˑ˙ˋˇ�ʤˇ˖˔ˋˇ˄˕˕˖̻˔˗ːˉˇː�ˆˇ˕�ʵ˛˕˖ˇˏ˕�ˈ͂ˊ˔ˇːʎ� 

ʣː˜ˇˋˉˇ�ˆˇ˔�ʣˎ˃˔ˏˇ�ʟ�ʵ˅ˊ˔ˋ˖˖�ʓ-ʕ 

ʣˎ˃˔ˏ-ʴˇ˕ˇ˖�ʟ�ʵ˅ˊ˔ˋ˖˖�ʖ-ʓʒ 

ʤˇˋ˕˒ˋˇˎʜ 

ʍ�ˇʧʒʒʓʜ�ʲˊ˃˕ˇː͂˄ˇ˔˙˃˅ˊ˗ːˉʜ�ʨ˃˗ˎ˖�ʟ�ʣˎ˃˔ˏ�˃˗˕ˉˇˎ̻˕˖ 

-�ʧʧʒʒʕʜ�ʦˇˈˇˍ˖�ʲʓ�ʷ˖ˋˎʜ�ʱˍ�ʟ�ʣˎ˃˔ˏ�˜˗˔͂˅ˍˉˇ˕ˇ˖˜˖ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʦˇ˖˃ˋˎ�ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʔ ʦ˔͂˅ˍˇː   
 

  ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʕ ʣː˙̩ˊˎˇː ʣˎ˃˔ˏ 
  

ʦˇ˖˃ˋˎ�ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʖ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

  ʲ˃˕˕˙ˑ˔ˆ 

ʗ ʧˋː˕˖ˇˎˎˇː ʲ˃˕˕˙ˑ˔˖�ˇˋːˉˇ˄ˇː 
  

ʦˇ˖˃ˋˎ�ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʘ ʦ˔͂˅ˍˇː   
 

  ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʙ ʣː˙̩ˊˎˇː ʣˎ˃˔ˏ 
  

  

ʚ ʣː˙̩ˊˎˇː ʴˇ˕ˇ˖�
ʣ˗˕ˈ͂ˊ˔ˇː   

  

ʛ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

    

ʓʒ ʣː˙̩ˊˎˇː ʮˑˉ�ˑˈˈ 
  

  

ʥˑˆˇ ʣˎ˃˔ˏ˃˔˖ʜ 
ˇˇʏ�ˈˈʏ�ˋˋ ˃˗˖ˑˏ˃˖ˋ˕˅ˊˇ�ʹˋˇˆˇ˔ˊˇ˔˕˖ˇˎˎ˗ːˉ 
ˇʧʏ�ˈʨʏ�ˋʫ ˃˗˖ˑˏ˃˖ˋ˕˅ˊˇ�ʹˋˇˆˇ˔ˊˇ˔˕˖ˇˎˎ˗ːˉ�ʊː˃˅ˊ�ʰ�ʣˎ˃˔ˏˇː�ʫː˖ˇ˔˘ˇː˖ˋˑːˇː�˙ˋ˔ˆ�ˏ˃ː˗ˇˎˎˇ�ʴ͂˅ˍ˕ˇ˖˜˗ːˉʋ 
ʧʧʏ�ʨʨʏ�ʫʫ ˏ˃ː˗ˇˎˎˇ�ʴ͂˅ˍ˕ˇ˖˜˗ːˉ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



&RGH %HVFKUHLEXQJ 

H(���� 6W|UXQJ�DP�(LQJDQJ�GHV�3KDVHQZlFKWHUV 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�9HUEUDXFKHUDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�9HUEUDXFKHUDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�9HUEUDXFKHUDQODJH 

H(���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHV�3XPSHQ-,QYHUWHUV��9HUEUDXFKHU 

HH���� 'DV�0DVWHU-*HUlW�GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW�PLW�GHQ�6ODYH-*HUlWHQ� 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�(LQJDQJ�GHV�TXHOOVHLWLJHQ�$XVWDXVFKUHJLVWHUV 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�(LQJDQJ�GHV�YHUEUDXFKHUVHLWLJHQ�:lUPHWDXVFKHUV 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�$XVJDQJ�GHV�YHUEUDXFKHUVHLWLJHQ�:lUPHWDXVFKHUV 

HH���� 6W|UXQJ�$X�HQWHPSHUDWXUI�KOHU 

HH���� 6W|UXQJ�%HGDUIVJUHQ]H��(LQJDQJ�9ROW� 

HH���� 6W|UXQJ�%HGDUIVJUHQ]H��(LQJDQJ�P$� 

HH���� 6W|UXQJ�:DVVHU-5HVHW��(LQJDQJ�9ROW� 

HH���� 6W|UXQJ�:DVVHU-5HVHW��(LQJDQJ�P$� 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�GHU�6FKDOWWDIHO 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�GHU�]ZHLWHQ�6FKDOWWDIHO 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�:DVVHUNUHLVODXI�)&, 

((���� 3XPSH���)&, 

((���� 3XPSH���)&, 

((���� 3XPSH���)&, 

HH���� 9HUZDOWHW�GHQ�3XPSHQZHFKVHO�I�U�GHQ�'XUFKIOXVVDODUP�DXI�GHU�9HUEUDXFKHUVHLWH��1XU�ZHQQ�GHU�$ODUP�QLFKW�PDQXHOO�
HUIROJW�XQG�3XPSHQ�YHUI�JEDU�VLQG��GLH�QLFKW�DNWLY�VLQG 

HH���� 'LIIHUHQ]GUXFNZlFKWHU�DXI�GHU�9HUEUDXFKHUVHLWH 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʓ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 
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&RGH %HVFKUHLEXQJ 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�5�FNJHZLQQXQJVDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�5�FNJHZLQQXQJVDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�5�FNJHZLQQXQJVDQODJH 

H(���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHV�3XPSHQ-,QYHUWHUV��5�FNJHZLQQXQJ 

HH���� +DUGZDUH-0RGXO�32/��8B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/��8B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/��8�YRP�3UR]HVVEXV�JHWUHQQW 

HH���� 7LPHRXW�32/��8B� 

HH���� +DUGZDUH-0RGXO�32/����YRP�3UR]HVVEXV�JHWUHQQW 

HH���� 7LPHRXW�0RG��32/��8 

HH���� 7LPHRXW�0RG��32/��8B� 

HH���� +DUGZDUH-0RGXO�32/���B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/���B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/���B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/��8B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�YRQ�.lOWHPLWWHO�� 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�YRQ�.lOWHPLWWHO�� 

HH���� 6W|UXQJ�GHV�'UXFNVHQVRUV��1LHGHUGUXFNVHLWH�+HL]XQJ 

HH���� ([SDQVLRQVYHQWLO���EORFNLHUW 

HH���� ([SDQVLRQVYHQWLO���EORFNLHUW 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�DXI�GHP�9HUGLFKWHU�&� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�DXI�GHP�9HUGLFKWHU�&� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�DXI�GHP�9HUGLFKWHU�&� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHV�3XPSHQ-,QYHUWHUV��4XHOOH�� 

HH���� 9HUZDOWHW�GHQ�3XPSHQZHFKVHO�I�U�GHQ�'XUFKIOXVVDODUP��4XHOOH����1XU�ZHQQ�GHU�$ODUP�QLFKW�PDQXHOO�HUIROJW�XQG�
3XPSHQ�YHUI�JEDU�VLQG��GLH�QLFKW�DNWLY�VLQG� 

HH���� %ORFNLHUXQJ�((9���� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHU�3XPSH�YRQ�4XHOOH�3� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHU�3XPSH�YRQ�4XHOOH�3� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHU�3XPSH�YRQ�4XHOOH�3� 

((���� 9HQWLODWRU-:lUPHNUHLVODXI�� 

HH���� 6W|UXQJ�GHV�$XVODVVWHPSHUDWXUI�KOHUV�9HUGLFKWHU 

HH���� 6W|UXQJ�GHV�$XVODVVWHPSHUDWXUI�KOHUV�GHV�.lOWHPLWWHOV�9HUGLFKWHU�� 

HH���� 6W|UXQJ�GHV�$XVODVVWHPSHUDWXUI�KOHUV�GHV�.lOWHPLWWHOV�9HUGLFKWHU�� 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�$XVJDQJ�GHV�TXHOOVHLWLJHQ�$XVWDXVFKUHJLVWHUV 

HH���� $QVDXJWHPSHUDWXU��%7����� 

HH���� $XVODVVGUXFN��%3���� 

HH���� $QVDXJGUXFN��%3���� 

HH���� *DVWHPSHUDWXU�5�FNJHZLQQXQJ���� 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʔ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



&RGH %HVFKUHLEXQJ 

HH���� 5�FNJHZLQQXQJVGUXFN 

HH���� 7HPSHUDWXU�(LQ��5�FNJHZLQQXQJ 

HH���� 7HPSHUDWXU�$XV��5�FNJHZLQQXQJ 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

((���� $ODUP�+�OONXUYH�9HUGLFKWHU���.UHLVODXI�� 

((���� $ODUP�+�OONXUYH�9HUGLFKWHU���.UHLVODXI�� 

((���� $ODUP�+�OONXUYH�9HUGLFKWHU���.UHLVODXI�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� (&9������9HUEUDXFKHU� 

HH���� (&9������4XHOOH� 

HH���� (&9������4XHOOH� 

II���� .lOWHPLWWHOOHFN-$ODUP 

II���� 1LHGULJH�$X�HQWHPSHUDWXU 

II���� 6WDWLVFKH�$EWDXXQJ���� 

II���� hEHUKLW]XQJVZHUW�GHV�.lOWHPLWWHOV�LP�9HUJOHLFK�]XP�'ULYHU�GHU�HUVWHQ�7KHUPRVWDWLN�]X�QLHGULJ��9HUEUDXFKHU� 

II���� hEHUKLW]XQJVZHUW�GHV�.lOWHPLWWHOV�LP�9HUJOHLFK�]XP�'ULYHU�GHU�]ZHLWHQ�7KHUPRVWDWLN�]X�QLHGULJ��4XHOOH� 

II���� 0LQLPDOH�hEHUKLW]XQJ�((9���� 

I)���� $XVO|VXQJ�GHV�0LQGHVWGUXFN-'UXFNZlFKWHUV 

II���� =HLJW�HLQHQ�'UXFNZHUW�DXI�GHU�1LHGHUGUXFNVHLWH�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�ZHJHQ�0LQGHVWGUXFN�DQ��
.�KOPRGXV 

II���� =HLJW�HLQHQ�'UXFNZHUW�DXI�GHU�1LHGHUGUXFNVHLWH�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�ZHJHQ�0LQGHVWGUXFN�DQ��
+HL]PRGXV 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�0LQGHVWGUXFN�LQ�+HL]PRGXV 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʕ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



� 

&RGH %HVFKUHLEXQJ 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�+|FKVWGUXFN 

II���� =HLJW�HLQHQ�'UXFNZHUW�DXI�GHU�+RFKGUXFNVHLWH�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�ZHJHQ�+|FKVWGUXFN�DQ 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�+|FKVWGUXFN 

II���� =HLJW�HLQHQ�HUK|KWHQ�9HUGLFKWXQJVYHUKlOWQLVZHUW�XQG�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�DQ 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�PLQLPDOHP�9HUGLFKWXQJVYHUKlOWQLV 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�0LQGHVWGUXFN�LQ�.�KOPRGXV 

))���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�PD[LPDOHP�9HUGLFKWXQJVYHUKlOWQLV 

II���� $ODUP�.UHLVODXI�.lOWHPLWWHODXVODVV 

))���� /LPLW�1LHGHUGUXFN���� 

II���� =ZDQJVDEWDXXQJ���� 

))���� 7HPS��:DVVHU�$EWDXXQJ���� 

II���� 0D[��=HLW�$EWDXXQJ���� 

II���� +S'HDNW�6WDUW 

L,���� +\GUDXOLNGUXFN�EHL�GHU�9HUEUDXFKHUDQODJH�XQ]XUHLFKHQG 

L,���� :DVVHUGXUFKIOXVVPHQJH�LQ�GHU�9HUEUDXFKHUDQODJH�XQ]XUHLFKHQG 

,,���� %ORFNLHUXQJ�GHV�*HUlWV�DXIJUXQG�YRQ�)URVWVFKXW]�EHL�GHU�9HUEUDXFKHUDQODJH 

LL���� $NWLYLHUXQJ�GHU�3XPSHQ�ZHJHQ�)URVWVFKXW]�DXI�GHU�9HUEUDXFKHUDQODJHQVHLWH 

,,���� :DVVHUDXVODVVWHPSHUDWXU�DXI�GHU�9HUEUDXFKHUVHLWH�VWLPPW�QLFKW�PLW�GHP�DNWXHOOHQ�)XQNWLRQVPRGXV�GHV�*HUlWV��EHUHLQ 

HH���� 0D[��7HPSHUDWXU�GHU�6FKDOWWDIHO 

,,���� )URVW�5�FNJHZLQQXQJ 

L,���� +\GUDXOLNGUXFN�EHL�GHU�4XHOODQODJH�XQ]XUHLFKHQG 

L,���� :DVVHUGXUFKIOXVVPHQJH�DXI�GHU�4XHOOVHLWH�XQ]XUHLFKHQG 

,,���� %ORFNLHUXQJ�GHV�*HUlWV�DXIJUXQG�YRQ�)URVWVFKXW]�DXI�GHU�4XHOOVHLWH 

,,���� :DVVHUGUXFN�)&, 

,,���� )URVW�)&, 

LL���� )OXVV�)&, 

L,���� :DVVHUGXUFKIOXVVPHQJH�LQ�GHU�5�FNJHZLQQXQJVDQODJH�XQ]XUHLFKHQG 

L,���� :DVVHUGXUFKIOXVVPHQJH�DXI�GHU�5�FNJHZLQQXQJVVHLWH�XQ]XUHLFKHQG 

II���� 0D[LPDOH�9HUGLFKWHUDXVWULWWVWHPSHUDWXU 

II���� 0LQLPDOH�9HUGLFKWHUDXVWULWWVWHPSHUDWXU 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʖ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



ʵʫʥʪʧʴʪʧʫʶʵʪʫʰʹʧʫʵʧ�ʨ̠ʴ�ʶ̈ʶʫʩʭʧʫʶʧʰ�ʣʰ�
ʩʧʴ̈ʶʧʰʏ�ʦʫʧ�ʴʕʔ�ʧʰʶʪʣʮʶʧʰ 

ʭˑː˖˔ˑˎˎˇː�ˆˇ˕�ʤˇ˔ˇˋ˅ˊ˕ 
ʸˑ˔�ˆˇ˔�ʣ˔˄ˇˋ˖�ˏˋ˖�ʣːˎ˃ˉˇːʏ�ˆˋˇ�˜͂ːˆˈ̩ˊˋˉˇ�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�
ˇː˖ˊ˃ˎ˖ˇːʏ�˕ˋːˆ�ʵˋ˅ˊˇ˔ˊˇˋ˖˕ˍˑː˖˔ˑˎˎˇː�ːˑ˖˙ˇːˆˋˉʏ�˗ˏ�
˕ˋ˅ˊˇ˔˜˗˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˋˇ�ʧː˖˜͂ːˆ˗ːˉ˕ˉˇˈ˃ˊ˔�ˏˋːˋˏˋˇ˔˖�˙ˋ˔ˆʎ�
ʤˇˋ�ʴˇ˒˃˔˃˖˗˔ˇː�˃ˏ�ʭ̩ˎ˖ˇ˕˛˕˖ˇˏ�˕ˋːˆ�˘ˑ˔�ʤˇˉˋːː�ˆˇ˔�
ʣ˔˄ˇˋ˖ˇː�ˆˋˇ�ː˃˅ˊ˕˖ˇˊˇːˆˇː�ʵˋ˅ˊˇ˔ˊˇˋ˖˕˘ˑ˔ˍˇˊ˔˗ːˉˇː�˜˗�
˖˔ˇˈˈˇːʎ 

ʭˑː˖˔ˑˎˎˇː�ˆˇ˕�ʤˇ˔ˇˋ˅ˊ˕ 
ʦˋˇ�ʣ˔˄ˇˋ˖�ˏ˗˕˕�˗ː˖ˇ˔�ʤˇ˃˅ˊ˖˗ːˉ�ˇˋːˇ˕�ˍˑː˖˔ˑˎˎˋˇ˔˖ˇː�
ʸˇ˔ˈ˃ˊ˔ˇː˕�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʏ�˗ˏ�ˆˋˇ�ʩˇˈ˃ˊ˔�˘ˑː�
˜͂ːˆˈ̩ˊˋˉˇː�ʩ˃˕ˇː�ˑˆˇ˔�ʦ̩ˏ˒ˈˇː�˙̩ˊ˔ˇːˆ�ˆˇ˔�ʣ˔˄ˇˋ˖ˇː�˜˗�
ˏˋːˋˏˋˇ˔ˇːʎ 

ʣˎˎˉˇˏˇˋːˇ˔�ʣ˔˄ˇˋ˖˕˄ˇ˔ˇˋ˅ˊ 
ʦ˃˕�ʹ˃˔˖˗ːˉ˕˒ˇ˔˕ˑː˃ˎ�˗ːˆ�˃ˎˎˇ�˃ːˆˇ˔ˇː�ʲˇ˔˕ˑːˇːʏ�ˆˋˇ�˘ˑ˔�
ʱ˔˖�˃˔˄ˇˋ˖ˇːʏ�ˏ͂˕˕ˇː�˄ˇ˜͂ˉˎˋ˅ˊ�ˆˇ˔�ˆ˗˔˅ˊ˜˗ˈ͂ˊ˔ˇːˆˇː�ʣ˔˄ˇˋ˖�
ˇˋːˉˇ˙ˋˇ˕ˇː�˗ːˆ�˄ˇ˃˗ˈ˕ˋ˅ˊ˖ˋˉ˖�˙ˇ˔ˆˇːʎ� 
ʦ˃˕�ʣ˔˄ˇˋ˖ˇː�˃˗ˈ�˄ˇˇːˉ˖ˇˏ�ʴ˃˗ˏ�ˋ˕˖�˜˗�˘ˇ˔ˏˇˋˆˇːʎ�ʦˇ˔�
ʣ˔˄ˇˋ˖˕˄ˇ˔ˇˋ˅ˊ�ˏ˗˕˕�˘ˑː�ˆˇ˔�ʷˏˉˇ˄˗ːˉ�˃˄ˉˇ˖˔ˇːː˖�˙ˇ˔ˆˇːʎ�
ʵˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˋː�ˆˋˇ˕ˇˏ�ʤˇ˔ˇˋ˅ˊ�ˍˇˋː�˜͂ːˆˈ̩ˊˋˉˇ˕�
ʯ˃˖ˇ˔ˋ˃ˎ�˘ˑ˔ˊ˃ːˆˇː�˗ːˆ�ˆˇ˔�ʤˇ˔ˇˋ˅ˊ�˕ˑˏˋ˖�˕ˋ˅ˊˇ˔�ˋ˕˖ʎ 

̠˄ˇ˔˒˔͂ˈ˗ːˉ�ˆˇ˕�ʸˑ˔ˊ˃ːˆˇː˕ˇˋː˕�˘ˑː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ 
ʸˑ˔�˗ːˆ�˙̩ˊ˔ˇːˆ�ˆˇ˔�ʣ˔˄ˇˋ˖�ˏ˗˕˕�ˆˇ˔�ʤˇ˔ˇˋ˅ˊ�ˏˋ˖�ˇˋːˇˏ�
˕˒ˇ˜ˋˇˎˎˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˆˇ˖ˇˍ˖ˑ˔�͂˄ˇ˔˒˔͂ˈ˖�˙ˇ˔ˆˇːʏ�˗ˏ�
˕ˋ˅ˊˇ˔˜˗˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˋˇ�ʨ˃˅ˊˍ˔˃ˈ˖�͂˄ˇ˔�ˆˋˇ�ʧ˚ˋ˕˖ˇː˜�˘ˑː�
˒ˑ˖ˇː˜ˋˇˎˎ�ˇː˖ˈˎ˃ˏˏ˄˃˔ˇː�ʤˇ˔ˇˋ˅ˊˇː�ˋːˈˑ˔ˏˋˇ˔˖�ˋ˕˖ʎ� 
ʵˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˋˇ�ʮˇ˅ˍ˕˗˅ˊˉˇ˔̩˖ˇ�ˈ͂˔�ˆˇː�ʧˋː˕˃˖˜�ˏˋ˖�
˄˔ˇːː˄˃˔ˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎː�ˉˇˇˋˉːˇ˖�˕ˋːˆʏ�ˆʎˊʎ�ˆ˃˕˕�˕ˋˇ�
ˈ˗ːˍˇːˈ˔ˇˋʏ�ˑ˔ˆː˗ːˉ˕ˉˇˏ̩̤�˃˄ˉˇˆˋ˅ˊ˖ˇ˖�ˑˆˇ˔�ˋːˊ̩˔ˇː˖�˕ˋ˅ˊˇ˔�
˕ˋːˆʎ 

ʨˇ˗ˇ˔ˎ̻˕˅ˊˇ˔�˘ˇ˔ˈ͂ˉ˄˃˔ 
ʹˇːː�ʪˇˋ̤˃˔˄ˇˋ˖ˇː�˃ˏ�ʭ̩ˎ˖ˇ˕˛˕˖ˇˏ�ˑˆˇ˔�ˆˇː�ˊˋˇ˔ˏˋ˖�
˘ˇ˔˄˗ːˆˇːˇː�ʶˇˋˎˇː�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇː�ˏ͂˕˕ˇːʏ�ˏ͂˕˕ˇː�
ˉˇˇˋˉːˇ˖ˇ�ʨˇ˗ˇ˔ˎ̻˕˅ˊˉˇ˔̩˖ˇ�˘ˑ˔ˉˇ˕ˇˊˇː�˙ˇ˔ˆˇːʎ� 
ʫː�ˆˇ˔�ʰ̩ˊˇ�ˆˇ˕�ʧˋːˈ͂ˎˎ˄ˇ˔ˇˋ˅ˊ˕�ˇˋːˇː�ʲ˗ˎ˘ˇ˔-�ˑˆˇ˔�ʥʱʔ-
ʨˇ˗ˇ˔ˎ̻˕˅ˊˇ˔�˄ˇ˔ˇˋ˖ˊ˃ˎ˖ˇːʎ 

ʭˇˋːˇ�ʼ͂ːˆ˓˗ˇˎˎˇː 
ʲˇ˔˕ˑːˇːʏ�ˆˋˇ�ʣ˔˄ˇˋ˖ˇː�˃ː�ʭ̩ˎ˖ˇ˕˛˕˖ˇˏˇː�˗ːˆ�˜˗ˉˇˊ̻˔ˋˉˇː�
ʴˑˊ˔ˎˇˋ˖˗ːˉˇː�ˆ˗˔˅ˊˈ͂ˊ˔ˇːʏ�ˆˋˇ�ˇː˖˜͂ːˆˎˋ˅ˊˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�
ˇː˖ˊ˃ˎ˖ˇː�ˑˆˇ˔�ˇː˖ˊ˃ˎ˖ˇː�ˊ˃˄ˇːʏ�ˏ͂˕˕ˇː�˄ˇˋ�ʸˇ˔˙ˇːˆ˗ːˉ�
ˑˆˇ˔�ʸˑ˔ˊ˃ːˆˇː˕ˇˋː�˘ˑː�˒ˑ˖ˇː˜ˋˇˎˎˇː�ʼ͂ːˆ˓˗ˇˎˎˇː�ˆ˃˔˃˗ˈ�
˃˅ˊ˖ˇːʏ�ˆ˃˕˕�ˍˇˋːˇ�ʤ˔˃ːˆ-�ˑˆˇ˔�ʧ˚˒ˎˑ˕ˋˑː˕ˉˇˈ˃ˊ˔�˄ˇ˕˖ˇˊ˖ʎ� 
ʣˎˎˇ�ˏ̻ˉˎˋ˅ˊˇː�ʼ͂ːˆ˓˗ˇˎˎˇːʏ�ˇˋː˕˅ˊˎˋˇ̤ˎˋ˅ˊ�ˆ˃˕�ʴ˃˗˅ˊˇː�˘ˑː�
ʼˋˉ˃˔ˇ˖˖ˇːʏ�ˏ͂˕˕ˇː�ˋː�˃˗˕˔ˇˋ˅ˊˇːˆˇˏ�ʣ˄˕˖˃ːˆ�˘ˑː�ˆˇ˔�ʵ˖ˇˎˎˇ�
ˉˇˊ˃ˎ˖ˇː�˙ˇ˔ˆˇːʏ�˃ː�ˆˇ˔�ˆˋˇ�ʣːˎ˃ˉˇ�ˋː˕˖˃ˎˎˋˇ˔˖ʏ�˔ˇ˒˃˔ˋˇ˔˖ʏ�
˃˄ˉˇ˄˃˗˖�˗ːˆ�ˇː˖˕ˑ˔ˉ˖�˙ˋ˔ˆʏ�ˆ˃�˄ˇˋ�ˆˋˇ˕ˇː�ʸˑ˔ˉ̩ːˉˇː�
˜͂ːˆˈ̩ˊˋˉˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�ˋː�ˆˋˇ�ʷˏˉˇ˄˗ːˉ�ˉˇˎ˃ːˉˇː�ˍ˃ːːʎ� 
ʸˑ˔�ʤˇˉˋːː�˕̩ˏ˖ˎˋ˅ˊˇ˔�ʣ˔˄ˇˋ˖ˇː�ˏ˗˕˕�ˆˇ˔�ʤˇ˔ˇˋ˅ˊ�˗ˏ�ˆˋˇ�
ʣ˗˕˔͂˕˖˗ːˉ�͂˄ˇ˔˒˔͂ˈ˖�˙ˇ˔ˆˇːʏ�˗ˏ�˕ˋ˅ˊˇ˔˜˗˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˍˇˋːˇ�
ʧ˚˒ˎˑ˕ˋˑː˕-�ˑˆˇ˔�ʼ͂ːˆˉˇˈ˃ˊ˔�˄ˇ˕˖ˇˊ˖ʎ�ʦ˃˕�ʵ˅ˊˋˎˆ�͔ʴʣʷʥʪʧʰ�
ʸʧʴʤʱʶʧʰ͒�ˏ˗˕˕�˃ːˉˇ˄˔˃˅ˊ˖�˙ˇ˔ˆˇːʎ 

ʤˇˎ͂ˈ˖˗ːˉ�ˆˇ˕�ʤˇ˔ˇˋ˅ˊ˕ 
ʸˑ˔�ʧˋːˉ˔ˋˈˈˇː�˃ː�ˆˇ˔�ʣːˎ˃ˉˇ�ˑˆˇ˔�˘ˑ˔�ˆˇˏ�ʦ˗˔˅ˊˈ͂ˊ˔ˇː�˘ˑː�
˄ˇˎˋˇ˄ˋˉˇː�ʪˇˋ̤˃˔˄ˇˋ˖ˇː�ˋ˕˖�˕ˋ˅ˊˇ˔˜˗˕˖ˇˎˎˇːʏ�ˆ˃˕˕�˕ˋ˅ˊ�ˆˇ˔�
ʣ˔˄ˇˋ˖˕˄ˇ˔ˇˋ˅ˊ�ˋˏ�ʨ˔ˇˋˇː�˄ˇˈˋːˆˇ˖�ˑˆˇ˔�˃˗˕˔ˇˋ˅ˊˇːˆ�˄ˇˎ͂ˈ˖ˇ˖�
ˋ˕˖ʎ� 
ʹ̩ˊ˔ˇːˆ�ˆˇ˔�ˉˇ˕˃ˏ˖ˇː�ʦ˃˗ˇ˔�ˆˇ˔�ʣ˔˄ˇˋ˖ˇː�˕˖ˇ˖˕�ˈ͂˔�
˃˗˕˔ˇˋ˅ˊˇːˆˇ�ʤˇˎ͂ˈ˖˗ːˉ�˕ˑ˔ˉˇːʎ�ʦˋˇ�ʤˇˎ͂ˈ˖˗ːˉ�ˏ˗˕˕�
˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˇ˘ˇː˖˗ˇˎˎ�ˈ˔ˇˋˉˇˉˇ˄ˇːˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�
˃˗˕˔ˇˋ˅ˊˇːˆ�˘ˇ˔˖ˇˋˎ˖�˗ːˆ�ˏ̻ˉˎˋ˅ˊ˕˖�˃ː�ˆˇː�ʣ˗̤ˇː˄ˇ˔ˇˋ˅ˊ�
˃˄ˉˇˉˇ˄ˇː�˙ˋ˔ˆʎ 
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ʸˇ˔˙ˇːˆ˗ːˉ�ˆˇ˔�ʴ͂˅ˍˉˇ˙ˋːː˗ːˉ˕˘ˑ˔˔ˋ˅ˊ˖˗ːˉ�˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�
ˆ˃˕˕�˕ˋˇ�ˋː�ˑ˔ˆː˗ːˉ˕ˉˇˏ̩̤ˇˏ�ʼ˗˕˖˃ːˆ�ˋ˕˖ʏ�ˍˑ˔˔ˇˍ˖�ˉˇ˙˃˔˖ˇ˖�
˙˗˔ˆˇ�˗ːˆ�ˆ˃˕˕�˕̩ˏ˖ˎˋ˅ˊˇ�˜˗ˉˇˊ̻˔ˋˉˇː�ˇˎˇˍ˖˔ˋ˕˅ˊˇː�
ʭˑˏ˒ˑːˇː˖ˇː�˃˄ˉˇˆˋ˅ˊ˖ˇ˖�˕ˋːˆʏ�˗ˏ�ʼ͂ːˆˉˇˈ˃ˊ˔�˄ˇˋ�ˇ˘ˇː˖˗ˇˎˎ�
˃˗˕˖˔ˇ˖ˇːˆˇˏ�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�˜˗�˘ˇ˔ˏˇˋˆˇːʎ�ʤˇˋ�ʨ˔˃ˉˇː�ˑˆˇ˔�
ʼ˙ˇˋˈˇˎː�˙ˇːˆˇː�ʵˋˇ�˕ˋ˅ˊ�˄ˋ˖˖ˇ�˃ː�ˆˇː�ʪˇ˔˕˖ˇˎˎˇ˔ʎ 
ʦ˃˕�˔͂˅ˍˉˇ˙ˑːːˇːˇ�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�ˏ˗˕˕�ˋˏ�ˍˑ˔˔ˇˍ˖ˇː�
ʴ͂˅ˍˉˇ˙ˋːː˗ːˉ˕˜˛ˎˋːˆˇ˔�˗ːˆ�ˆˇˏ�˜˗ˉˇˊ̻˔ˋˉˇː�
ʧː˖˕ˑ˔ˉ˗ːˉ˕ː˃˅ˊ˙ˇˋ˕�˃ː�ˆˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˎˋˇˈˇ˔˃ː˖ˇː�
˜˗˔͂˅ˍˉˇ˕ˇːˆˇ˖�˙ˇ˔ˆˇːʎ� 
ʫː ˆˇː�ʴ͂˅ˍˉˇ˙ˋːː˗ːˉ˕ˉˇ˔̩˖ˇː�˗ːˆ�ˋː˕˄ˇ˕ˑːˆˇ˔ˇ�ˋː�ˆˇː�
ʼ˛ˎˋːˆˇ˔ː�˃˗ˈ�ˍˇˋːˇː�ʨ˃ˎˎ�˘ˇ˔˕˅ˊˋˇˆˇːˇ�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�ˏˋ˕˅ˊˇːʎ 
ʹˇːː�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ˑˆˇ˔�ʸˇ˔ˆˋ˅ˊ˖ˇ˔̻ˎˇ�ˇː˖ˈˇ˔ː˖�˙ˇ˔ˆˇː�ˏ͂˕˕ˇːʏ�
˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˋˇ�ʸˑ˔˔ˋ˅ˊ˖˗ːˉˇː�˃˗˕˔ˇˋ˅ˊˇːˆ�ˇ˘˃ˍ˗ˋˇ˔˖�
˙˗˔ˆˇːʏ�˗ˏ�˜˗�ˉˇ˙̩ˊ˔ˎˇˋ˕˖ˇːʏ�ˆ˃˕˕�ˍˇˋːˇ�ʵ˒˗˔ˇː�ˆˇ˕�
˜͂ːˆˈ̩ˊˋˉˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˕�ˋˏ�ʵ˅ˊˏˋˇ˔ˏˋ˖˖ˇˎ�˘ˇ˔˄ˎˇˋ˄ˇːʎ�ʦˇ˔�
ʧ˘˃ˍ˗ˋˇ˔˗ːˉ˕˒˔ˑ˜ˇ˕˕�ˏ˗˕˕�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʏ�˄ˇ˘ˑ˔�ˆˇ˔�
ʸˇ˔ˆˋ˅ˊ˖ˇ˔�˃ː�ˆˇː�ʮˋˇˈˇ˔˃ː˖ˇː�˜˗˔͂˅ˍˉˇ˕ˇːˆˇ˖�˙ˋ˔ˆʎ 
ʷˏ�ˆˋˇ˕ˇː�ʲ˔ˑ˜ˇ˕˕�˜˗�˄ˇ˕˅ˊˎˇ˗ːˋˉˇːʏ�ˆ˃˔ˈ�ˆ˃˕�
ʸˇ˔ˆˋ˅ˊ˖ˇ˔ˉˇˊ̩˗˕ˇ�ˎˇˆˋˉˎˋ˅ˊ�ˇˎˇˍ˖˔ˋ˕˅ˊ�˄ˇˊˇˋ˜˖�˙ˇ˔ˆˇːʎ� 
ʹˇːː�̚ˎ�˃˗˕�ˆˇ˔�ʣːˎ˃ˉˇ�˃˄ˉˇˎ˃˕˕ˇː�˙ˇ˔ˆˇː�ˏ˗˕˕ʏ�ˋ˕˖�ˆˋˇ˕�
˃˗ˈ�˕ˋ˅ˊˇ˔ˇ�ʹˇˋ˕ˇ�˘ˑ˔˜˗ːˇˊˏˇːʎ 
ʶ˔˃ː˕˒ˑ˔˖ʏ�ʯ˃˔ˍˋˇ˔˗ːˉ�˗ːˆ�ʮ˃ˉˇ˔˗ːˉ�ˆˇ˔�ʩˇ˔̩˖ˇ 
ʓ ʶ˔˃ː˕˒ˑ˔˖�˘ˑː�ʩˇ˔̩˖ˇː�ˏˋ˖�˄˔ˇːː˄˃˔ˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎː� 

ʧˋːˊ˃ˎ˖˗ːˉ�˘ˑː�ʶ˔˃ː˕˒ˑ˔˖˘ˑ˔˕˅ˊ˔ˋˈ˖ˇː 
ʔ ʯ˃˔ˍˋˇ˔˗ːˉ�˘ˑː�ʩˇ˔̩˖ˇː�ˏˋ˖�ʼˇˋ˅ˊˇː� 

ʧˋːˊ˃ˎ˖˗ːˉ�̻˔˖ˎˋ˅ˊˇ˔�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː 
ʕ ʧː˖˕ˑ˔ˉ˗ːˉ�˘ˑː�ʩˇ˔̩˖ˇː�ˏˋ˖�˄˔ˇːː˄˃˔ˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎː� 

ʧˋːˊ˃ˎ˖˗ːˉ�ː˃˖ˋˑː˃ˎˇ˔�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː 
ʖ ʮ˃ˉˇ˔˗ːˉ�˘ˑː�ʣ˗˕˔͂˕˖˗ːˉˇːʑʩˇ˔̩˖ˇː� 

ʤˇˋ�ˆˇ˔�ʮ˃ˉˇ˔˗ːˉ�˘ˑː�ʣ˗˕˔͂˕˖˗ːˉˇː�ˏ͂˕˕ˇː�ˆˋˇ�
ʣː˙ˇˋ˕˗ːˉˇː�ˆˇ˕�ʪˇ˔˕˖ˇˎˎˇ˔˕�˄ˇˈˑˎˉ˖�˙ˇ˔ˆˇːʎ 

ʗ ʮ˃ˉˇ˔˗ːˉ�˘ˑː�˘ˇ˔˒˃˅ˍ˖ˇ˔�ʊːˋ˅ˊ˖�˘ˇ˔ˍ˃˗ˈ˖ˇ˔ʋ�ʣ˗˕˔͂˕˖˗ːˉ� 
ʦˋˇ�ʵ˅ˊ˗˖˜ˈ˗ːˍ˖ˋˑː�ˆˇ˔�ʸˇ˔˒˃˅ˍ˗ːˉ�ˏ˗˕˕�ˆˇ˔˃˔˖�˕ˇˋːʏ�
ˆ˃˕˕�˄ˇˋ�ˏˇ˅ˊ˃ːˋ˕˅ˊˇː�ʤˇ˕˅ˊ̩ˆˋˉ˗ːˉˇː�ˆˇ˔�ˋː�ˆˇ˔�
ʸˇ˔˒˃˅ˍ˗ːˉ�˄ˇˈˋːˆˎˋ˅ˊˇː�ʣ˗˕˔͂˕˖˗ːˉ�ˆˋˇ�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˈ͂ˎˎ˗ːˉ�
ːˋ˅ˊ˖�˃˗˕ˎ˃˗ˈˇː�ˍ˃ːːʎ� 
ʦˋˇ�ˏ˃˚ˋˏ˃ˎˇ�ʣː˜˃ˊˎ�˘ˑː�ʣ˗˕˔͂˕˖˗ːˉ˕˖ˇˋˎˇːʏ�ˆˋˇ�
˜˗˕˃ˏˏˇː�ˉˇˎ˃ˉˇ˔˖�˙ˇ˔ˆˇː�ˆ͂˔ˈˇːʏ�˙ˋ˔ˆ�ˆ˗˔˅ˊ�̻˔˖ˎˋ˅ˊˇ�
ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�ˈˇ˕˖ˉˇˎˇˉ˖ʎ 

ʚ�ʧʵʫʥʪʧʴʪʧʫʶʵʪʫʰʹʧʫʵʧ�ʨ̠ʴ�ʴʕʔ 



� 

ʵˋ˅ˊˇ˔ˊˇˋ˖ 
ʦˋˇ�ˉˇˎ˖ˇːˆˇː�ʵˋ˅ˊˇ˔ˊˇˋ˖˕˘ˑ˔˕˅ˊ˔ˋˈ˖ˇː�˄ˇ˃˅ˊ˖ˇːʎ 
ʼ˗˔�ʦ˗˔˅ˊˈ͂ˊ˔˗ːˉ�ˆˇ˔�ʱ˒ˇ˔˃˖ˋˑːˇː�ʵ˅ˊ˗˖˜˃˗˕˔͂˕˖˗ːˉ�˄ˇː˗˖˜ˇːʜ 
ʪ˃ːˆ˕˅ˊ˗ˊˇʏ�ʵ˅ˊ˗˖˜˄˔ˋˎˎˇʏʪˇˎˏʏ�ˇ˖˅ʎ 
ʣˎˎˇ�ʧˋːˉ˔ˋˈˈˇ�ˏ͂˕˕ˇː�˘ˑː�ʲˇ˔˕ˑː˃ˎ�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʏ�ˆ˃˕�͂˄ˇ˔�
ˆˋˇ�ˏ̻ˉˎˋ˅ˊˇː�ʩˇˈ˃ˊ˔ˇː�˃ˎˎˉˇˏˇˋːˇ˔�ˑˆˇ˔�ˇˎˇˍ˖˔ˋ˕˅ˊˇ˔�ʣ˔˖�˕ˑ˙ˋˇ�
͂˄ˇ˔�ˆˋˇ�ʣ˔˄ˇˋ˖�ˏˋ˖�ˆ˔˗˅ˍ˄ˇ˃˗ˈ˕˅ˊˎ˃ˉ˖ˇː�ʩˇ˔̩˖ˇː�˗ː˖ˇ˔˙ˋˇ˕ˇː�
˙˗˔ˆˇʎ 

ʣˎˎˉˇˏˇˋːˇ˕ 
ʦˋˇ�ʹ˃˔˖˗ːˉ�ˏ˗˕˕�˘ˑː�˃˗˖ˑ˔ˋ˕ˋˇ˔˖ˇː�ʭ˗ːˆˇːˆˋˇː˕˖˜ˇː˖˔ˇː�ˑˆˇ˔�˃˗ˈ�
ˌˇˆˇː�ʨ˃ˎˎ�˘ˑː�ʨ˃˅ˊ˒ˇ˔˕ˑː˃ˎ�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ 

ʦˋˇ�ʹ˃˔˖˗ːˉ�ˇ˔ˎ˃˗˄˖�ʜ 

· ʦˋˇ�ʣ˗ˈ˔ˇ˅ˊ˖ˇ˔ˊ˃ˎ˖˗ːˉ�ˆˇ˕�ʹˋ˔ˍ˗ːˉ˕ˉ˔˃ˆˇ˕�ˆˇ˔�ʩˇ˔̩˖ 
· ʦˋˇ�ʴˇˆ˗˜ˋˇ˔˗ːˉ�ˆˇ˔�˜ˇˋ˖ˎˋ˅ˊˇː�ʣ˄ː˗˖˜˗ːˉʏ�ˆˇ˔�ˌˇˆˇ�ʧˋː˔ˋ˅ˊ˖˗ːˉ�

˗ː˖ˇ˔˙ˑ˔ˈˇː�ˋ˕˖�� 
· ʦˋˇ�ʵ˃ˏˏˎ˗ːˉ�˘ˑː�ʫːˈˑ˔ˏ˃˖ˋˑːˇː�˗ːˆ�ʦ˃˖ˇː�˜˗ˏ�ʸˇ˔˕˖̩ːˆːˋ˕�

ˆˇ˕�ʮˇˋ˕˖˗ːˉ˕˕˖˃ːˆˇ˕��ˆˇ˔�ʩˇ˔̩˖�˗ːˆ�˗ˏ�ˏ̻ˉˎˋ˅ˊˇː�ʵ˖̻˔˗ːˉˇː�
˘ˑ˔˜˗˄ˇ˗ˉˇː 

ʹʣʴʰʷʰʩ 
Þ ʦˋˇ� ʵ˒ˇˋ˕ˇˎˇˋ˖˗ːˉ� ˆˇ˕� ʩˇ˔̩˖˕� ˙˗˔ˆˇ� ˃ˏ� ʣ˗˕ˉ˃ːˉ˕˒˗ːˍ˖�

ˉˇ˖˔ˇːː˖ 
Þ ʦˋˇ� ʶ˔ˇːː˘ˑ˔˔ˋ˅ˊ˖˗ːˉ� ˆˇ˔� ʮˇˋ˖˗ːˉ� ˋ˕˖� ˋː� ˉˇ̻ˈˈːˇ˖ˇ˔� ʵ˖ˇˎˎ˗ːˉ�

˄ˎˑ˅ˍˋˇ˔˖� ˗ːˆ� ˏˋ˖� ˆˇˏ� ˇː˖˕˒˔ˇ˅ˊˇːˆˇː� ʪˋː˙ˇˋ˕˕˅ˊˋˎˆ�
ˉˇˍˇːː˜ˇˋ˅ˊːˇ˖ 

Þ ʦ˃˕�ʩˇ˔̩˖�ˋ˕˖�ːˋ˅ˊ˖�˕˒˃ːː˗ːˉ˕ˈ͂ˊ˔ˇːˆʎ 
Þ ʹ˃˔˖ˇː� ʵˋˇ� ː˃˅ˊ� ˆˇˏ� ʣ˗˕˕˅ˊ˃ˎ˖ˇː� ˆˇ˕� ʩˇ˔̩˖˕� ˏˋːˆˇ˕˖ˇː˕� ʗ�

ʯˋː˗˖ˇːʏ� ˄ˇ˘ˑ˔� ʵˋˇ� ˃˗ˈ� ˆˋˇ� ʵ˅ˊ˃ˎ˖˖˃ˈˇˎ� ˑˆˇ˔� ˇˋːˇ� ˃ːˆˇ˔ˇ�
ˇˎˇˍ˖˔ˋ˕˅ˊˇ�ʭˑˏ˒ˑːˇː˖ˇ�˜˗ˉ˔ˇˋˈˇːʎ 

Þ ʲ˔͂ˈˇː� ʵˋˇ� ˘ˑ˔� ˆˇˏ� ʼ˗ˉ˔ˋˈˈ� ˏˋ˖� ˇˋːˇˏ� ʶˇ˕˖ˇ˔ʏ� ˑ˄� ˍˇˋːˇ�
ʴˇ˕˖˕˒˃ːː˗ːˉˇː�˘ˑ˔ˊ˃ːˆˇː�˕ˋːˆʎ 

ʧʫʰʩʴʫʨʨʵʪ̈ʷʨʫʩʭʧʫʶ 
· ʨ͂ˊ˔ˇː�ʵˋˇ�˃ˎˎˇ�ʘ�ʤˇ˖˔ˋˇ˄˕ˏˑː˃˖ˇ�ˇˋːˇ�̠˄ˇ˔˒˔͂ˈ˗ːˉ�ˆˇ˕�ʩˇ˔̩˖˕�

ˆ˗˔˅ˊʎ 

· ʦˋˇ�ʪ̩˗ˈˋˉˍˇˋ˖�ˋ˕˖�ˋː�ˌˇˆˇˏ�ʨ˃ˎˎ�˘ˑː�ˆˇ˔�ʧˋː˕˃˖˜˃˔˖�˃˄ˊ̩ːˉˋˉʎ 
· ʦˋˇ�˔ˇˉˇˎˏ̩̤ˋˉˇː�ʧˋːˉ˔ˋˈˈˇ�ˏ͂˕˕ˇː�ˋː�ˈˑˎˉˇːˆˇː�ʨ̩ˎˎˇː�ˊ̩˗ˈˋˉˇ˔�

ˇ˔ˈˑˎˉˇːʜ 
· ˗ː˖ˇ˔�ˇ˔˕˅ˊ˙ˇ˔˖ˇː�ʤˇˆˋːˉ˗ːˉˇː�ʊ˕˖̩ːˆˋˉ�ˑˆʎ�ˊ̩˗ˈˋˉʏ�ː˃ˊˇ�˃ː�

ˆˇː�ʤˇ˖˔ˋˇ˄˕ˉ˔ˇː˜ˇː�ˇ˖˅ʎʋ 

· ʭ˔ˋ˖ˋ˕˅ˊˇˏ�ʧˋː˕˃˖˜�ʊʤˇ˖˔ˋˇ˄�˗ː˘ˇ˔˜ˋ˅ˊ˖˄˃˔ʋ 

ʹʣʴʰʷʰʩ 
Þ  ʸˑ˔�ˌˇˉˎˋ˅ˊˇː�ʣ˔˄ˇˋ˖ˇː�ˈˑˎˉˇːˆˇ�ʷː˖ˇ˔ˎ˃ˉˇː�˃˗ˈˏˇ˔ˍ˕˃ˏ�ˎˇ˕ˇːʜ 

ʵʫʥʪʧʴʪʧʫʶʵʪʫʰʹʧʫʵʧ�ʨ̠ʴ�ʶ̈ʶʫʩʭʧʫʶʧʰ�ʣʰ�ʩʧʴ̈ʶʧʰʏ�ʦʫʧ�ʴʕʔ�
ʧʰʶʪʣʮʶʧʰ 

ʛ��ʹʣʴʶʷʰʩ 

ʰˋ˅ˊ˖�˃˗ˈ�ˆˋˇ�ʱ˄ˇ˔ˈˎ̩˅ˊˇ�˕˖ˇˋˉˇː 



 ʪ̩˗ˈˋˉˍˇˋ˖�ˆˇ˕�ʧˋːˉ˔ˋˈˈ˕�ʊʯˑː˃˖ˇʋ ʓ ʘ ʓʔ 

ʓ ʸˑ˔ˊ˃ːˆˇː˕ˇˋː�˘ˑː�ʭˑ˔˔ˑ˕ˋˑːˇː�   ʺ 

ʔ ʤˇˈˇ˕˖ˋˉ˗ːˉ�ˆˇ˔�ʸˇ˔˕˅ˊ˃ˎ˗ːˉ   ʺ 

ʕ ʤˇˈˇ˕˖ˋˉ˗ːˉ�ˆˇ˔�ʸˇː˖ˋˎ˃˖ˑ˔ˇː  ʺ  

ʖ ʼ˗˕˖˃ːˆ�ˆˇ˔�ʮˇˋ˕˖˗ːˉ˕˕˅ˊ͂˖˜ˇ  ʺ  

ʗ ʴˇˋːˋˉ˗ːˉ�ˆˇ˔�ʹ˃˕˕ˇ˔ˈˋˎ˖ˇ˔  ʺ  

ʘ ʹ˃˕˕ˇ˔ʜ�ʳ˗˃ˎˋ˖̩˖ʏ�ʲˊʏ�ʩˎ˛ˍˑˎ-ʭˑː˜ˇː˖˔˃˖ˋˑː  ʺ  

ʙ ʹˋ˔ˍ˕˃ˏˍˇˋ˖�ˆˇ˕�ʶ˃˗˕˅ˊˇ˔˕�˒˔͂ˈˇː�   ʺ 

ʚ ʼˋ˔ˍ˗ˎ˃˖ˋˑː˕˒˗ˏ˒ˇː  ʺ  

ʛ ʤˇˈˇ˕˖ˋˉ˗ːˉ�˗ːˆ�ʫ˕ˑˎˋˇ˔˗ːˉ�ˆˇ˕�ʰˇ˖˜˃ː˕˅ˊˎ˗˕˕ˍ˃˄ˇˎ˕�˒˔͂ˈˇː�   ʺ 

ʓʒ ̠˄ˇ˔˒˔͂ˈˇː�ʵˋˇ�ˆ˃˕�ʧ˔ˆ˗ːˉ˕ˍ˃˄ˇˎ   ʺ 
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˙ˋˇˆˇ˔�˒ˎˑˏ˄ˋˇ˔˖ˇ�˕ˇˋːʝ�ˆˋˇ�ʰˋ˅ˊ˖˄ˇ˃˅ˊ˖˗ːˉ�ˆˇ˔�˘ˑ˔ˎˋˇˉˇːˆˇː�ʣːˎˇˋ˖˗ːˉˇːʏ�
ˍ˃ːː�ˆˋˇ�ʧ˚˒ˎˑ˕ˋˑː�ˆˇ˕�ʭ̩ˎ˖ˇˍ˔ˇˋ˕ˇ˕�˘ˇ˔˗˔˕˃˅ˊˇːʏ�ˏˋ˖�ʵ˅ˊ˃ˆˇː�ˉˇˉˇː͂˄ˇ˔�
ˆˇː�ʲˇ˔˕ˑːˇː�˗ːˆ�ʵ˃˅ˊˇːʎ 
ʦˋˇ�ʤˇ˔͂ˊ˔˗ːˉ�ˆˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˕�ˏˋ˖�ˑˈˈˇːˇˏ�ʨˇ˗ˇ˔�ˑˆˇ˔�ʹ̩˔ˏˇ˓˗ˇˎˎˇː�˄˜˙ʎ�
ˆ˃˕�ʧ˔ˊˋ˖˜ˇː�ˆˇ˕�˗ː˖ˇ˔�ʦ˔˗˅ˍ�˕˖ˇˊˇːˆˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˍ˔ˇˋ˕ˇ˕�ʊ˜˗ˏ�ʤˇˋ˕˒ˋˇˎ�
˄ˇˋˏ�ʮ̻˖ˇːʋ�ˍ˃ːː�˜˗�ʧ˚˒ˎˑ˕ˋˑːˇː�ˑˆˇ˔�ʤ˔̩ːˆˇː�ˈ͂ˊ˔ˇːʎ�ʭˇˋːˇ�ʹ̩˔ˏˇ˓˗ˇˎˎˇ�
ˋˏ�ʩˇˈ˃ˊ˔ˇː˄ˇ˔ˇˋ˅ˊ�˃˗ˈ˕˖ˇˎˎˇːʎ�ʦˋˇ�ʹ˃˔˖˗ːˉ˕-�˄˜˙ʎ�ʴˇ˒˃˔˃˖˗˔ˇˋːˉ˔ˋˈˈˇ�ˏˋ˖�
ʮ̻˖˃˔˄ˇˋ˖ˇː�ˏ͂˕˕ˇː�˄ˇˋ�ˎˇˇ˔ˇ˔�ʣːˎ˃ˉˇ�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇː�ʎ 

ʪ˛ˆ˔˃˗ˎˋ˕˅ˊˇ˔�˖ˇˋˎ� 
ʨˇˊˎˇ˔ˊ˃ˈ˖ˇ�ʮˇˋ˖˗ːˉˇːʏ�ʣː˕˅ˊˎ͂˕˕ˇ�ˑˆˇ˔�ʵ˒ˇ˔˔˘ˇː˖ˋˎˇ�ˍ̻ːːˇː�ʹ˃˕˕ˇ˔ˇˋː˖˔ˋ˖˖�
˄˜˙ʎ�-˃˗˕˖˔ˋ˖˖�˘ˇ˔˗˔˕˃˅ˊˇː�˗ːˆ�ʵ˅ˊ̩ˆˇː�˕ˑ˙ˋˇ�ʭ˗˔˜˕˅ˊˎ͂˕˕ˇ�ˊˇ˔˄ˇˋˈ͂ˊ˔ˇːʎ� 
ʦˋˇ�ʹ˃˕˕ˇ˔˃ː˕˅ˊˎ͂˕˕ˇ�ˆ˃ˊˇ˔�ˏˋ˖�ˉ˔̻̤˖ˇ˔�ʵˑ˔ˉˈ˃ˎ˖�ː˃˅ˊ�ˆˇː�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�ˋː�
˘ˑ˔ˎˋˇˉˇːˆˇ˔�ʣːˎˇˋ˖˗ːˉ�˃˗˕ˈ͂ˊ˔ˇː� 

ʓʔ��ʴʧʵʶʴʫʵʫʭʧʰ 



SIZE 80.3 90.4 100.4 110.4 120.4 130.4 145.4 160.4 185.5 210.6 225.6 240.6
Cooling
Cooling capacity 1 [kW] 215 240 265 290 320 355 390 430 500 556 611 656
Compressor power input 1 [kW] 67,9 68,9 77,0 87,4 98,2 104 118 133 151 174 183 203
Total power input 2 [kW] 72,3 75,7 83,9 94,1 105 113 127 142 162 186 196 216
Partial recovery heating capacity 3 [kW] 56,6 61,8 68,4 75,5 83,6 91,8 102 113 130 146 159 172
EER 1 - 2,97 3,17 3,16 3,08 3,05 3,14 3,07 3,03 3,09 2,99 3,12 3,04
Water flow-rate (User Side) 1 [l/s] 10,2 11,4 12,6 13,8 15,2 16,9 18,5 20,4 23,7 26,4 29,0 31,2
Internal exchanger pressure drops 1 [kPa] 25 30 30 27 27 31 32 32 36 44 48 39
Cooling capacity (EN14511:2018) 4 [kW] 215 240 265 290 320 355 390 430 500 555 610 655
Total power input (EN14511:2018) 4 [kW] 72,9 76,4 84,7 94,9 106 114 128 143 163 188 198 218
EER (EN14511:2018) 4 - 2,95 3,14 3,13 3,05 3,02 3,11 3,04 3,00 3,06 2,96 3,08 3,01
SEER 6 - 4,45 4,79 4,74 4,81 4,84 4,86 4,78 4,72 4,88 4,84 4,89 4,86
SEPR 7 - 5,30 5,81 5,63 5,79 6,04 6,22 5,96 6,10 5,94 6,20 6,01 5,92
Cooling capacity (AHRI 550/590) 5 [kW] 213 238 262 288 317 352 386 426 495 550 609 654
Total power input (AHRI 550/590) 5 [kW] 72,1 75,5 83,7 93,8 105 113 126 141 161 185 196 216
COPR 5 - 2,96 3,15 3,14 3,06 3,03 3,12 3,05 3,01 3,07 2,97 3,11 3,03
IPLV 5 - 4,45 4,96 4,78 4,85 4,79 4,88 4,78 4,62 4,91 4,77 4,90 4,80
Heating
Heating capacity 8 [kW] 225 255 280 310 335 375 415 455 530 584 639 684
Compressor power input 8 [kW] 64,5 70,7 77,5 87,0 94,8 103 115 126 146 164 181 194
Total power input 2 [kW] 69,2 78,0 84,7 94,3 102 113 124 136 158 176 196 209
COP 8 - 3,25 3,27 3,31 3,29 3,28 3,32 3,35 3,35 3,35 3,32 3,26 3,27
Water flow (user side) 8 [l/s] 10,9 12,3 13,5 15,0 16,2 18,1 20,1 22,0 25,6 28,2 30,9 33,1
Internal exchanger pressure drops 8 [kPa] 28 34 34 32 32 35 37 37 41 49 53 43
Heating capacity (EN14511:2018) 9 [kW] 225 255 280 310 335 375 415 455 530 585 640 685
Total power input (EN14511:2018) 9 [kW] 69,9 78,8 85,6 95,2 103 114 125 137 160 178 199 211
COP (EN14511:2018) 9 - 3,22 3,24 3,27 3,26 3,26 3,29 3,32 3,31 3,32 3,28 3,22 3,24
SCOP - MEDIUM Climate - W35 6 - 3,73 3,90 3,92 4,10 4,08 4,05 4,00 4,10 - - - -

SIZE 80.3 90.4 100.4 110.4 120.4 130.4 145.4 160.4 185.5 210.6 225.6 240.6
Cooling
Cooling capacity 1 [kW] 210 235 260 285 310 345 380 415 485 540 591 635
Compressor power input 1 [kW] 72,5 72,8 82,1 92,6 105 109 125 143 161 187 193 216
Total power input 2 [kW] 74,6 75,9 85,2 95,7 108 113 129 147 166 193 199 222
Partial recovery heating capacity 3 [kW] 56,5 61,6 68,4 75,5 83,0 90,8 101 112 129 145 157 170
EER 1 - 2,82 3,10 3,05 2,98 2,87 3,05 2,95 2,82 2,92 2,80 2,97 2,86
Water flow-rate (User Side) 1 [l/s] 9,97 11,2 12,3 13,5 14,7 16,4 18,0 19,7 23,0 25,6 28,1 30,2
Internal exchanger pressure drops 1 [kPa] 24 29 29 26 25 29 31 30 35 42 45 37
Cooling capacity (EN14511:2018) 4 [kW] 210 235 260 285 310 345 380 415 485 540 590 635
Total power input (EN14511:2018) 4 [kW] 75,1 76,6 86,0 96,4 109 114 130 148 167 195 201 224
EER (EN14511:2018) 4 - 2,79 3,06 3,02 2,95 2,85 3,03 2,92 2,80 2,89 2,77 2,94 2,84
SEER 6 - 4,39 4,73 4,68 4,74 4,78 4,83 4,73 4,68 4,87 4,83 4,82 4,76
SEPR 7 - 5,11 5,77 5,57 5,62 5,83 6,11 5,82 5,91 5,77 6,00 5,87 5,73
Cooling capacity (AHRI 550/590) 5 [kW] 208 233 258 282 307 342 377 411 480 535 589 634
Total power input (AHRI 550/590) 5 [kW] 74,3 75,7 84,9 95,4 108 113 129 146 165 192 199 222
COPR 5 - 2,80 3,08 3,04 2,96 2,85 3,03 2,92 2,81 2,90 2,80 2,97 2,86
IPLV 5 - 4,26 4,96 4,75 4,78 4,65 4,82 4,64 4,34 4,84 4,65 4,81 4,67
Heating
Heating capacity 8 [kW] 225 255 280 310 335 375 415 455 530 584 639 684
Compressor power input 8 [kW] 64,5 70,7 77,5 87,0 94,8 103 115 126 146 164 181 194
Total power input 2 [kW] 69,2 78,0 84,7 94,3 102 113 124 136 158 176 196 209
COP 8 - 3,25 3,27 3,31 3,29 3,28 3,32 3,35 3,35 3,35 3,32 3,26 3,27
Water flow (user side) 8 [l/s] 10,9 12,3 13,5 15,0 16,2 18,1 20,1 22,0 25,6 28,2 30,9 33,1
Internal exchanger pressure drops 8 [kPa] 28 34 34 32 32 35 37 37 41 49 53 43
Heating capacity (EN14511:2018) 9 [kW] 225 255 280 310 335 375 415 455 530 585 640 685
Total power input (EN14511:2018) 9 [kW] 69,9 78,8 85,6 95,2 103 114 125 137 160 178 199 211
COP (EN14511:2018) 9 - 3,22 3,24 3,27 3,26 3,26 3,29 3,32 3,31 3,32 3,28 3,22 3,24
SCOP - MEDIUM Climate - W35 6 - 3,73 3,90 3,92 4,10 4,08 4,05 4,00 4,10 - - - -

exchanger air temperature = 35°C. Evaporator fouling factor = 0.18 x 10^(-4) m2 K/W
6.	 Data compliant to Standard EN 14825:2018
7.	 Data compliant according to EU regulation 2016/2281
8.	 Data referred to the following conditions: Internal exchanger water temperature = 

40/45 °C. Entering external exchanger air temperature = 7°C D.B./6°C W.B. Evapora-
tor fouling factor = 0.44 x 10^(-4) m² K/W

9.	 Data compliant to Standard EN 14511:2018 referred to the following conditions: Internal 
exchanger water temperature = 40/45 °C. Entering external exchanger air temperature = 
7°C D.B./6°C W.B.

Super-silenced acoustic configuration (EN)

Performance - Excellence 
Standard acoustic configuration (ST) / Compressor soundproofing (SC)

The Product is compliant with the Erp (Energy Related Products) European Directive. It includes the Commission delegated Regulation (EU) No 2016/2281, also known as Ecodesign LOT21.
Contains fluorinated greenhouse gases (GWP 675)
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1. Data referred to the following conditions: Internal exchanger water temperature 
= 12/7 °C. Entering external exchanger air temperature = 35°C. Evaporator fouling 
factor = 0.44 x 10^(-4) m2 K/W.

2. The Total Power Input value does not take into account the part related to the pumps 
and required to overcome the pressure drops for the circulation of the solution inside the 
exchangers.

3. Recovery exchanger water = 40/45°C
4. Data compliant to Standard EN 14511:2018 referred to the following conditions: Internal 

exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C
5. Data compliant to Standard AHRI 550/590 referred to the following conditions: Internal 

exchanger water temperature = 6,7 °C. Water flow-rate 0,043 l/s per kW. Entering external 

 Daten Angaben nur in Englischer Sprache



Super-silenced acoustic configuration (EN)

Performance - Premium
Standard acoustic configuration (ST) / Compressor soundproofing (SC)
SIZE 90.3 100.3 110.4 120.4 130.4 145.4 160.4 185.5 210.6 225.6 240.6
Cooling
Cooling capacity 1 [kW] 235 255 275 300 335 370 405 480 530 586 630
Compressor power input 1 [kW] 78,5 88,9 97,0 110 111 129 147 161 189 194 213
Total power input 2 [kW] 83,0 93,3 101 115 118 135 154 170 198 205 225
Partial recovery heating capacity 3 [kW] 62,7 68,8 74,4 82,0 89,2 99,8 110 128 144 156 169
EER 1 - 2,83 2,73 2,72 2,61 2,84 2,74 2,63 2,82 2,68 2,86 2,80
Water flow-rate (User Side) 1 [l/s] 11,2 12,1 13,1 14,2 15,9 17,6 19,2 22,8 25,2 27,8 29,9
Internal exchanger pressure drops 1 [kPa] 29 33 32 29 37 33 34 39 46 48 48
Cooling capacity (EN14511:2018) 4 [kW] 235 255 275 300 335 370 405 480 530 585 630
Total power input (EN14511:2018) 4 [kW] 83,7 94,1 102 116 119 136 155 172 200 207 227
EER (EN14511:2018) 4 - 2,80 2,71 2,70 2,59 2,81 2,72 2,61 2,80 2,65 2,83 2,77
SEER 6 - 4,26 4,24 4,35 4,37 4,55 4,57 4,33 4,64 4,62 4,66 4,64
SEPR 7 - 5,27 5,30 5,07 5,19 5,63 5,34 5,50 5,56 5,62 5,67 5,65
Cooling capacity (AHRI 550/590) 5 [kW] 233 253 273 298 332 367 401 476 525 580 625
Total power input (AHRI 550/590) 5 [kW] 82,7 92,9 101 114 118 135 153 169 197 204 224
COPR 5 - 2,82 2,72 2,71 2,60 2,82 2,72 2,62 2,81 2,67 2,84 2,79
IPLV 5 - 4,37 4,38 4,22 4,25 4,50 4,44 4,14 4,67 4,53 4,68 4,59
Heating
Heating capacity 8 [kW] 240 265 285 315 350 385 420 500 554 609 654
Compressor power input 8 [kW] 70,9 79,8 86,6 96,5 104 116 126 146 163 177 190
Total power input 2 [kW] 75,6 84,6 91,4 101 111 123 133 155 173 189 203
COP 8 3,17 3,13 3,12 3,12 3,15 3,13 3,16 3,23 3,20 3,22 3,22
Water flow (user side) 8 [l/s] 11,6 12,8 13,8 15,2 16,9 18,6 20,3 24,2 26,8 29,4 31,6
Internal exchanger pressure drops 8 [kPa] 31 36 35 34 43 37 38 43 51 53 53
Heating capacity (EN14511:2018) 9 [kW] 240 265 285 315 350 385 420 500 555 610 655
Total power input (EN14511:2018) 9 [kW] 76,4 85,5 92,3 102 112 124 134 157 175 191 206
COP (EN14511:2018) 9 - 3,15 3,10 3,09 3,09 3,12 3,10 3,13 3,19 3,17 3,18 3,18
SCOP - MEDIUM Climate - W35 6 - 3,47 3,64 3,83 3,87 3,80 3,64 3,82 3,91 - - -

SIZE 90.3 100.3 110.4 120.4 130.4 145.4 160.4 185.5 210.6 225.6 240.6
Cooling
Cooling capacity 1 [kW] 230 250 270 295 325 360 395 470 520 571 615
Compressor power input 1 [kW] 81,0 93,2 103 119 114 134 157 168 198 202 223
Total power input 2 [kW] 83,7 95,9 106 122 118 138 161 173 204 209 230
Partial recovery heating capacity 3 [kW] 62,2 68,6 74,6 82,8 87,8 98,8 110 128 144 155 168
EER 1 - 2,75 2,61 2,55 2,42 2,75 2,61 2,45 2,72 2,55 2,73 2,68
Water flow-rate (User Side) 1 [l/s] 10,9 11,9 12,8 14,0 15,4 17,1 18,8 22,3 24,7 27,1 29,2
Internal exchanger pressure drops 1 [kPa] 28 32 31 28 35 31 33 38 45 46 46
Cooling capacity (EN14511:2018) 4 [kW] 230 250 270 295 325 360 395 470 520 570 615
Total power input (EN14511:2018) 4 [kW] 84,4 96,7 107 123 119 139 162 174 206 211 232
EER (EN14511:2018) 4 - 2,72 2,58 2,52 2,40 2,73 2,59 2,43 2,69 2,53 2,70 2,65
SEER 6 - 4,22 4,17 4,31 4,28 4,47 4,51 4,25 4,60 4,58 4,60 4,58
SEPR 7 - 5,16 5,12 5,00 5,10 5,52 5,19 5,15 5,51 5,53 5,54 5,50
Cooling capacity (AHRI 550/590) 5 [kW] 228 248 268 293 322 357 391 466 516 566 610
Total power input (AHRI 550/590) 5 [kW] 83,4 95,5 105 121 118 137 160 172 203 208 229
COPR 5 - 2,74 2,60 2,54 2,41 2,74 2,60 2,44 2,70 2,54 2,72 2,66
IPLV 5 - 4,21 4,27 4,11 4,13 4,46 4,31 3,91 4,62 4,43 4,60 4,48
Heating
Heating capacity 8 [kW] 240 265 285 315 350 385 420 500 554 609 654
Compressor power input 8 [kW] 70,9 79,8 86,6 96,5 104 116 126 146 163 177 190
Total power input 2 [kW] 75,6 84,6 91,4 101 111 123 133 155 173 189 203
COP 8 3,17 3,13 3,12 3,12 3,15 3,13 3,16 3,23 3,20 3,22 3,22
Water flow (user side) 8 [l/s] 11,6 12,8 13,8 15,2 16,9 18,6 20,3 24,2 26,8 29,4 31,6
Internal exchanger pressure drops 8 [kPa] 31 36 35 34 43 37 38 43 51 53 53
Heating capacity (EN14511:2018) 9 [kW] 240 265 285 315 350 385 420 500 555 610 655
Total power input (EN14511:2018) 9 [kW] 76,4 85,5 92,3 102 112 124 134 157 175 191 206
COP (EN14511:2018) 9 - 3,15 3,10 3,09 3,09 3,12 3,10 3,13 3,19 3,17 3,18 3,18
SCOP - MEDIUM Climate - W35 6 - 3,47 3,64 3,83 3,87 3,80 3,64 3,82 3,91 - - -

1. Data referred to the following conditions: Internal exchanger water temperature 
= 12/7 °C. Entering external exchanger air temperature = 35°C. Evaporator fouling 
factor = 0.44 x 10^(-4) m2 K/W.

2.	 The Total Power Input value does not take into account the part related to the pumps 
and required to overcome the pressure drops for the circulation of the solution inside the 
exchangers.

3. Recovery exchanger water = 40/45°C
4.	 Data compliant to Standard EN 14511:2018 referred to the following conditions: Internal 

exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C
5.	 Data compliant to Standard AHRI 550/590 referred to the following conditions: Internal 

exchanger water temperature = 6,7 °C. Water flow-rate 0,043 l/s per kW. Entering external 

exchanger air temperature = 35°C. Evaporator fouling factor = 0.18 x 10^(-4) m2 K/W
6.	 Data compliant to Standard EN 14825:2018
7.	 Data compliant according to EU regulation 2016/2281
8.	 Data referred to the following conditions: Internal exchanger water temperature = 

40/45 °C. Entering external exchanger air temperature = 7°C D.B./6°C W.B. Evapora-
tor fouling factor = 0.44 x 10^(-4) m² K/W

9.	 Data compliant to Standard EN 14511:2018 referred to the following conditions: Internal 
exchanger water temperature = 40/45 °C. Entering external exchanger air temperature = 
7°C D.B./6°C W.B.

The Product is compliant with the Erp (Energy Related Products) European Directive. It includes the Commission delegated Regulation (EU) No 2016/2281, also known as Ecodesign LOT21.
Contains fluorinated greenhouse gases (GWP 675)
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 Daten Angaben nur in Englischer Sprache



Excellence
SIZE 80.3 90.4 100.4 110.4 120.4 130.4 145.4 160.4 185.5 210.6 225.6 240.6
Compressor
Type of compressors 1 SCROLL
Refrigerant R-32
No. of compressors [Nr] 3 4 4 4 4 4 4 4 5 6 6 6
Rated power (C1) [HP] 40 40 50 50 60 65 65 80 80 105 105 120
Rated power (C2) [HP] 40 50 50 60 60 65 80 80 105 105 120 120
Std Capacity control steps 4 6 4 6 6 6 6 4 6 8 8 6
Oil charge (C1) [l] 9 9 10 10 12 12 12 15 15 25 25 23
Oil charge(C2) [l] 7 10 10 12 12 12 15 15 25 25 23 23
Refrigerant charge (C1) [Kg] 20 34 34 34 35 45 46 47 57 58 66 68
Refrigerant charge (C2) [Kg] 19 33 33 34 35 44 45 48 57 57 67 69
Refrigeration circuits [Nr] 2
Internal exchanger 
Type of internal exchanger 2 PHE
N. of internal exchanger [Nr] 1
Water content [l] 19 19 20 24 28 32 36 48 57 57 49 60
Minimum system water content [l] 1350 1500 2700 2700 2700 2150 2350 4350 3150 3450 3750 4500
External exchanger
Type of external exchanger 3 CCHY
Number of coils [Nr] 4 4 4 4 4 4 4 4 4 4 4 4
External Section Fans
Type of fans 4 AX
Number of fans [Nr] 4 6 6 6 6 8 8 8 10 10 12 12
Type of motor 5 EC
Standard airflow (ST/SC) [l/s] 24000 36000 36000 36000 36000 48000 48000 48000 60000 60000 72000 72000
Standard airflow (EN) [l/s] 17933 26900 26900 26900 26900 35867 35867 35867 44833 44833 53800 53800
Connections
Water fittings 4" 4" 4" 4" 4" 5" 5" 5" 5" 5" 5" 5"
Power supply
Standard power supply 400/3~/50
Electrical data
F.L.A. - Total [A] 158,2 165,2 194,8 213,5 232,2 256,4 282,3 310,2 359,8 405,6 437,4 465,2
F.L.I. - Total [A] 96,3 98,1 117,9 130,7 143,5 158,5 175,6 194,0 224,1 251,7 272,6 291,0
M.I.C. - Value 6 [A] 566,2 406,9 436,5 547,9 566,6 590,7 616,6 718,2 694,2 740,0 771,7 799,6
M.I.C. - with soft start accessory 6 [A] 314,5 290,2 379,0 406,9 425,6 440,5 438,6 466,5 516,2 562,0 593,7 621,6

Construction

1. SCROLL = SCROLL Compressor
2. PHE = Plate exchanger
3. CCHY = Copper / aluminium condenser coil with hydrophilic treatment
4. AX = Axial fan
5. EC = Asynchronous motor with permanent magnet commuted electronically. 
6. M.I.C.=Maximum unit starting current. The M.I.C. value is obtained adding the max. compressor starting current of the highest size to the power input at max. admissible condi-

tions (F.L.A.) of the remaining electric components.
Unbalance between phase max 2 %
Voltage variation: max +/- 10%
Electrical data refer to standard units; according to the installed accessories, the data can suffer some variations.
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SIZE 90.3 100.3 110.4 120.4 130.4 145.4 160.4 185.5 210.6 225.6 240.6
Compressor
Type of compressors 1 SCROLL
Refrigerant R-32
No. of compressors [Nr] 3 3 4 4 4 4 4 5 6 6 6
Rated power (C1) [HP] 40 40 50 60 65 65 80 80 105 105 120
Rated power (C2) [HP] 50 60 60 60 65 80 80 105 105 120 120
Std Capacity control steps 4 4 6 6 6 6 4 6 8 8 6
Oil charge (C1) [l] 7 7 10 12 12 12 15 15 25 25 23
Oil charge(C2) [l] 10 12 12 12 12 15 15 25 25 23 23
Refrigerant charge (C1) [Kg] 20 20 24 25 36 37 38 47 48 58 59
Refrigerant charge (C2) [Kg] 19 24 24 25 35 36 38 47 47 59 60
Refrigeration circuits [Nr] 2
Internal exchanger
Type of internal exchanger 2 PHE
N. of internal exchanger [Nr] 1
Water content [l] 19 19 20 24 24 32 36 48 48 57 60
Minimum system water content [l] 2350 2100 1750 2050 2550 2350 4050 2950 3250 3550 5450
External exchanger
Type of external exchanger 3 CCS
Number of coils [Nr] 4 4 4 4 4 4 4 4 4 4 4
External Section Fans
Type of fans 4 AX
Number of fans [Nr] 4 4 4 4 6 6 6 8 8 10 10
Type of motor 5 EC
Standard airflow (ST/SC) [l/s] 24000 24000 24000 24000 36000 36000 36000 48000 48000 60000 60000
Standard airflow (EN) [l/s] 20444 20444 20444 20444 30667 30667 30667 40889 40889 51111 51111
Connections
Standard power supply 4" 4" 4" 4" 4" 5" 5" 5" 5" 5" 5"
Power supply
Standard power supply 400/3~/50
Electrical data
F.L.A. - Total [A] 173,0 191,7 209,7 228,4 250,6 278,4 306,3 356,0 401,8 433,5 461,4
F.L.I. - Total [A] 106,2 119,0 128,2 141,0 154,7 173,1 191,5 221,6 249,2 270,1 288,5
M.I.C. - Value 6 [A] 414,7 526,1 544,0 562,7 584,9 612,8 640,6 690,3 736,1 767,8 795,7
M.I.C. - with soft start accessory 6 [A] 357,2 311,1 403,0 421,7 434,8 434,8 462,6 512,3 558,1 589,8 617,7

1. SCROLL = SCROLL Compressor
2. PHE = Plate exchanger
3. CCS = Copper / aluminium condenser coil
4. AX = Axial fan
5. EC = Asynchronous motor with permanent magnet commuted electronically. 
6. M.I.C.=Maximum unit starting current. The M.I.C. value is obtained adding the max. compressor starting current of the highest size to the power input at max. admissible condi-

tions (F.L.A.) of the remaining electric components.
Unbalance between phase max 2 %
Voltage variation: max +/- 10%
Electrical data refer to standard units; according to the installed accessories, the data can suffer some variations.

Construction
Premium
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SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

80.3 58 68 80 82 87 86 78 66 71 91

90.4 60 70 82 84 88 87 80 68 72 92

100.4 60 70 82 84 89 88 80 69 73 93

110.4 60 71 82 84 89 88 80 68 73 93

120.4 60 71 83 84 90 88 80 66 73 93

130.4 62 71 84 86 91 90 82 69 74 95

145.4 62 71 84 86 91 90 82 69 75 95

160.4 62 71 84 86 92 91 82 69 75 95

185.5 63 73 85 87 93 92 84 70 76 97

210.6 63 73 86 87 93 92 84 71 76 97

225.6 64 74 86 88 94 93 85 71 76 98

240.6 64 74 87 89 94 93 85 71 77 98

Sound levels - Excellence

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Standard acoustic configuration (ST)

Acoustic configuration with compressor soundproofing (SC)

SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

80.3 76 78 79 83 84 80 73 63 68 87

90.4 78 80 81 85 85 81 75 65 68 88

100.4 78 80 82 85 85 81 75 65 69 89

110.4 78 81 82 85 86 82 75 64 69 89

120.4 77 81 81 84 85 81 74 62 69 89

130.4 79 82 83 86 87 83 76 66 70 91

145.4 79 81 83 86 88 83 76 65 70 91

160.4 79 81 83 86 88 84 77 65 70 91

185.5 80 83 84 88 89 85 78 67 71 92

210.6 80 83 84 88 89 85 78 67 71 92

225.6 81 84 85 89 90 86 79 68 72 93

240.6 81 84 85 89 90 86 79 68 72 93

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C
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SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

80.3 62 67 76 78 81 78 70 62 65 84

90.4 64 69 78 80 81 79 71 64 65 85

100.4 64 69 79 80 82 80 72 65 66 86

110.4 64 69 78 80 83 80 72 63 66 86

120.4 64 69 78 80 83 81 72 62 67 86

130.4 64 69 78 80 83 80 72 63 66 86

145.4 64 69 78 81 84 81 72 63 67 87

160.4 64 69 78 81 84 81 73 63 67 87

185.5 65 70 80 82 85 82 74 64 68 88

210.6 65 70 80 82 86 83 74 65 68 89

225.6 66 72 81 83 87 84 75 65 68 90

240.6 66 72 81 83 87 84 75 65 69 90

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Super-silenced acoustic configuration (EN)
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SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

90.3 58 68 81 82 87 86 78 66 72 91

100.3 58 69 81 82 88 87 79 65 72 92

110.4 58 70 82 83 88 87 79 67 73 92

120.4 58 70 82 83 89 88 79 66 73 92

130.4 60 70 83 84 90 89 81 68 74 94

145.4 60 70 83 84 90 89 81 68 74 94

160.4 60 70 83 85 91 90 81 68 74 94

185.5 62 72 85 86 92 91 83 70 75 96

210.6 62 72 85 86 92 91 83 70 75 96

225.6 63 73 86 87 93 92 84 71 76 97

240.6 63 73 86 88 94 92 84 71 76 97

Sound levels - Premium

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Standard acoustic configuration (ST)

Acoustic configuration with compressor soundproofing (SC)

SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

90.3 76 79 80 83 84 81 74 64 68 87

100.3 76 79 81 84 85 81 74 62 69 88

110.4 76 80 82 84 85 82 74 64 69 88

120.4 75 80 81 84 85 81 74 62 68 88

130.4 78 80 82 85 86 83 75 65 70 90

145.4 78 80 82 85 87 83 76 65 70 90

160.4 78 80 82 86 87 83 76 65 70 90

185.5 79 81 83 87 88 84 77 66 71 91

210.6 79 82 84 87 88 84 77 67 71 91

225.6 80 83 85 88 89 85 78 67 72 92

240.6 80 82 84 88 89 86 78 67 72 92

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C
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SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

90.3 64 69 78 80 82 79 71 63 66 85

100.3 64 69 78 80 83 80 71 61 66 86

110.4 65 70 79 81 83 80 72 63 67 86

120.4 64 70 79 81 83 80 72 62 67 86

130.4 65 70 78 81 83 80 72 63 66 86

145.4 65 70 79 81 84 81 72 63 67 87

160.4 65 70 79 81 84 81 73 63 67 87

185.5 66 72 80 83 85 82 74 64 68 88

210.6 66 72 81 83 86 83 74 65 68 89

225.6 68 73 82 84 87 84 75 65 69 90

240.6 68 73 82 84 87 84 75 65 69 90

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Super-silenced acoustic configuration (EN)
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Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Unit operating range with automatic staging of the compressor capacity
3. Unit operating range with air flow automatic modulation

Excellence ST/SC

Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Extended operating range with air flow-rate automatic increasing. Inside this field the 

sound levels are the same of the ‘compressor soundproofing (SC)’ acoustic configuration
3. Unit operating range with automatic staging of th compressor capacity
4.	 Unit operating range with air flow-rate automatic modulation

Excellence EN

Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Unit operating range with automatic staging of the compressor capacity
3. Unit operating range with air flow automatic modulation

Premium ST/SC

Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Extended operating range with air flow-rate automatic increasing. Inside this field the sound

levels are the same of the ‘compressor soundproofing (SC)’ acoustic configuration
3. Unit operating range with automatic staging of th compressor capacity
4.	 Unit operating range with air flow automatic modulation

Premium EN

Operating range - Cooling
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Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1. �Standard unit operating range at full load

Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1. �Standard unit operating range at full load
2.	 Unit operating range with automatic staging of the compressor capacity

Premium ST/SC/EN

Operating range - Heating

Excellence ST/SC/EN

69

 Daten Angaben nur in Englischer Sprache



Correction factors for ethylene glycol use 
% ETHYLENE GLYCOL BY WEIGHT 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Freezing temperature °C -2 -3,9 -6,5 -8,9 -11,8 -15,6 -19,0 -23,4 -27,8 -32,7

Safety temperature °C 3 1 -1 -4 -6 -10 -14 -19 -23,8 -29,4

Cooling Capacity Factor Nr 0,997 0,994 0,990 0,986 0,981 0,976 0,970 0,964 0,957 0,950

Compressor power input Factor Nr 0,999 0,999 0,998 0,997 0,996 0,996 0,995 0,994 0,993 0,993

Internal exchanger pressure drop factor Nr 1,016 1,035 1,056 1,080 1,106 1,135 1,166 1,200 1,236 1,275

Correction factors for propylene glycol use
% PROPYLENE GLYCOL BY WEIGHT 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Freezing temperature °C -2 -3,9 -6,5 -8,9 -11,8 -15,6 -19,0 -23,4 -27,8 -32,7

Safety temperature °C 3 1 -1 -4 -6 -10 -14 -19 -23,8 -29,4

Cooling Capacity Factor Nr 0,995 0,990 0,983 0,976 0,968 0,960 0,950 0,939 0,928 0,916

Compressor power input Factor Nr 0,999 0,997 0,995 0,993 0,991 0,988 0,986 0,983 0,980 0,977

Internal exchanger pressure drop factor Nr 1,027 1,058 1,093 1,133 1,176 1,224 1,276 1,332 1,393 1,457

Fouling Correction Factors
INTERNAL EXCHANGER (EVAPORATOR)

M2 °C/W F1 FK1

0,44 x 10 (-4) 1,0 1,0

0,88 x 10 (-4) 0,97 0,99

1,76 x 10 (-4) 0,94 0,98

F1 = Cooling capacity correction factors
FK1 = Compressor power input correction factori

Exchanger operating range
INTERNAL EXCHANGER (EVAPORATOR)

DPR DPW

Plate exchanger PED (CE) 4500 1000

Shell and tube exchanger PED (CE) 4500 1000

DPr = Maximum operating pressure on refrigerant side in kPa
DPw = Maximum operating pressure on water side in kPa

Overload and control device calibrations
OPEN CLOSE VALUE

High pressure switch kPa 4050 -

Antifreeze protection °C 4 5,5 -

High pressure safety valve kPa - - 4500

Low pressure safety valve kPa - - 3000

Max no. of compressor starts per hour n° - - 10

Discharge safety thermostat °C - - 150
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SIZE 80.3 EXC / 90.3 - 120.4 PRM

1. Compressor enclosure
2. Electrical panel
3. Control keypad
4. Power input
5. Water inlet 4" Victaulic
6. Water outlet 4" Victaulic
7.	 Functional spaces
8.	 Lifting bracket (removed)
9. Support points

SIZE
80.3 EXC 90.0 PRM 100.3 PRM 110.4 PRM 120.4 PRM

ST SC/EN ST SC/EN ST SC/EN ST SC/EN ST SC/EN
Length mm 3118 3118 3118 3118 3118 3118 3118 3118 3118 3118

Depth mm 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250

Height mm 2520 2520 2520 2520 2520 2520 2520 2520 2520 2523

W1 Supporting point kg 630 668 635 673 680 721 674 712 714 753

W2 Supporting point kg 481 490 479 488 504 521 517 526 523 532

W3 Supporting point kg 621 660 633 672 661 701 653 691 711 749

W4 Supporting point kg 473 482 478 487 485 502 496 505 519 528

Operating weight kg 2205 2300 2225 2320 2330 2445 2340 2345 2467 2562

Shipping weight kg 2183 2278 2203 2298 2308 2423 2318 2413 2440 2535

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAN40003_00
DATA/DATE 18/12/2020
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SIZE 90.4 - 120.4 EXC / 130.4 PRM

1. Compressor enclosure
2. Electrical panel
3. Control keypad
4. Power input
5. Water inlet 4" Victaulic
6. Water outlet 4" Victaulic
7.	 Functional spaces
8.	 Lifting bracket (removed)
9. Support points

SIZE
90.4 EXC 100.4 EXC 110.4 EXC 120.4 EXC 130.4 PRM

ST SC/EN ST SC/EN ST SC/EN ST SC/EN ST SC/EN
Length mm 4114 4114 4114 4114 4114 4114 4114 4114 4114 4114

Depth mm 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250

Height mm 2520 2520 2520 2520 2520 2520 2520 2520 2520 2520

W1 Supporting point kg 713 751 719 756 769 807 806 844 808 845

W2 Supporting point kg 554 564 556 566 584 594 588 598 588 598

W3 Supporting point kg 714 752 722 760 755 792 810 847 811 848

W4 Supporting point kg 555 565 560 570 570 579 591 601 591 601

Operating weight kg 2536 2631 2557 2652 2678 2772 2795 2890 2798 2893

Shipping weight kg 2496 2591 2517 2612 2638 2732 2755 2850 2758 2853

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAN40001_00
DATA/DATE 18/12/2020
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SIZE 130.4 - 160.4 EXC

1. Compressor enclosure
2. Electrical panel
3. Control keypad
4. Power input
5. Water inlet 5" Victaulic
6. Water outlet 5" Victaulic
7.	 Functional spaces
8.	 Lifting bracket (removed)
9. Support points

SIZE
130.4 EXC 145.4 EXC 160.4 EXC

ST SC/EN ST SC/EN ST SC/EN
Length mm 5091 5091 5091 5091 5091 5091

Depth mm 2250 2250 2250 2250 2250 2250

Height mm 2520 2520 2520 2520 2520 2520

W1 Supporting point kg 917 954 977 1014 1020 1057

W2 Supporting point kg 683 694 713 724 731 741

W3 Supporting point kg 917 954 958 995 1019 1056

W4 Supporting point kg 683 693 695 705 730 740

Operating weight kg 3200 3295 3343 3438 3499 3594

Shipping weight kg 3184 3279 3301 3396 3443 3538

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAN40002
DATA/DATE 10/02/2021

73

 Daten Angaben nur in Englischer Sprache



SIZE 145.4 - 160.4 PRM

1. Compressor enclosure
2. Electrical panel
3. Control keypad
4. Power input
5. Water inlet 5" Victaulic
6. Water outlet 5" Victaulic
7.	 Functional spaces
8.	 Lifting bracket (removed)
9. Support points

SIZE
145.4 PRM 160.4 PRM

ST SC/EN ST SC/EN
Length mm 4114 4114 4114 4114

Depth mm 2250 2250 2250 2250

Height mm 2520 2520 2520 2520

W1 Supporting point kg 863 900 897 935

W2 Supporting point kg 614 624 624 634

W3 Supporting point kg 848 885 900 937

W4 Supporting point kg 599 609 627 637

Operating weight kg 2923 3018 3048 3143

Shipping weight kg 2890 2985 3010 3105

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAN40007_00
DATA/DATE 12/02/2021
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SIZE 185.5 - 210.6 PRM

1. Compressor enclosure
2. Electrical panel
3. Control keypad
4. Power input
5. Water inlet 5" Victaulic
6. Water outlet 5" Victaulic
7.	 Functional spaces
8.	 Lifting bracket (removed)
9. Support points

SIZE
185.5 PRM 210.6 PRM

ST SC/EN ST SC/EN
Length mm 5091 5091 5091 5091

Depth mm 2250 2250 2250 2250

Height mm 2520 2520 2520 2520

W1 Supporting point kg 1059 1098 1076 1115

W2 Supporting point kg 791 806 803 817

W3 Supporting point kg 1044 1084 1078 1116

W4 Supporting point kg 776 791 809 819

Operating weight kg 3669 3779 3761 3867

Shipping weight kg 3614 3724 3706 3812

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAN40008
DATA/DATE 11/02/2021
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SIZE 185.5 - 210.6 EXC / 225.6 - 240.6 PRM

1. Compressor enclosure
2. Electrical panel
3. Control keypad
4. Power input
5. Water inlet 5" Victaulic
6. Water outlet 5" Victaulic
7.	 Functional spaces
8.	 Lifting bracket (removed)
9. Support points

SIZE
185.5 EXC 210.6 EXC 225.6 PRM 240.6 PRM

ST SC/EN ST SC/EN ST SC/EN ST SC/EN
Length mm 6066 6066 6066 6066 6066 6066 6066 6066

Depth mm 2250 2250 2250 2250 2250 2250 2250 2250

Height mm 2520 2520 2520 2520 2520 2520 2520 2520

W1 Supporting point kg 786 817 862 893 876 907 959 990

W2 Supporting point kg 826 867 836 878 840 881 858 900

W3 Supporting point kg 333 330 332 329 332 329 331 328

W4 Supporting point kg 825 858 840 871 918 949 933 964

W5 Supporting point kg 858 899 860 901 878 919 887 928

W6 Supporting point kg 329 327 329 327 328 325 328 325

Operating weight kg 3957 4097 4059 4199 4170 4310 4295 4435

Shipping weight kg 3891 4031 3993 4133 4104 4244 4225 4365

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAN40006_00
DATA/DATE 10/02/2021
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SIZE 225.6 - 240.6 EXC

1. Compressor enclosure
2. Electrical panel
3. Control keypad
4. Power input
5. Water inlet 5" Victaulic
6. Water outlet 5" Victaulic
7.	 Functional spaces
8.	 Lifting bracket (removed)
9. Support points

SIZE
225.6 EXC 240.6 EXC

ST SC/EN ST SC/EN
Length mm 7045 7045 7045 7045

Depth mm 2250 2250 2250 2250

Height mm 2520 2520 2520 2520

W1 Supporting point kg 1063 1103 1077 1117

W2 Supporting point kg 810 868 811 870

W3 Supporting point kg 451 444 451 444

W4 Supporting point kg 1019 1059 1097 1137

W5 Supporting point kg 778 836 786 845

W6 Supporting point kg 456 450 455 449

Operating weight kg 4576 4761 4676 4861

Shipping weight kg 4516 4701 4616 4801

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAN40004
DATA/DATE 11/02/2021

77

 Daten Angaben nur in Englischer Sprache



ʯ˃ː˗ˈ˃˅˖˗˔ˇ˔ʜ�ʥˎˋ˘ˇ˖�ʵʎʲʎʣʎ�ʸˋ˃�ʥ˃ˏ˒�ʮˑː˅�ʔʗʏ�ʼʎʫʎ�ʸˋˎˎ˃˒˃ˋˇ˔˃�-�ʕʔʒʕʔ�ʨˇˎ˖˔ˇ�ʊʤʮʋ�-�ʫ˖˃ˎ˛�˙˙˙ʎ˅ˎˋ˘ˇ˖ʎ˅ˑˏ 


