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�ĚĚƌ͘�ĐŽŶƚƌŽůůĞƌ Ϭ ϭ Ϯ ϭϱ 
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ʦˋˇ�ˋː�ˆˇˏ�˘ˑ˔ˎˋˇˉˇːˆˇː�ʪ˃ːˆ˄˗˅ˊ�˃˗ˈˉˇˈ͂ˊ˔˖ˇː�ʦ˃˖ˇː�˗ːˆ�ʦ˃˔˕˖ˇˎˎ˗ːˉˇː�˕ˋːˆ�ːˋ˅ˊ˖�˄ˋːˆˇːˆ�˗ːˆ�ˍ̻ːːˇː�
˘ˑˏ�ʪˇ˔˕˖ˇˎˎˇ˔�ˑˊːˇ�ʸˑ˔˃ːˍ͂ːˆˋˉ˗ːˉ�ˉˇ̩ːˆˇ˔˖�˙ˇ˔ˆˇːʎ�ʦˋˇ�ʸˇ˔˘ˋˇˎˈ̩ˎ˖ˋˉ˗ːˉ�ʊ˃˗˅ˊ�˖ˇˋˎ˙ˇˋ˕ˇʋ�ˋ˕˖�ʷʰʶʧʴʵʣʩʶʎ� 



� 

ʓ ʵˋ˅ˊˇ˔ˊˇˋ˖˕˔ˇˎˇ˘˃ː˖ˇ�ʪˋː˙ˇˋ˕ˇ� ʘ 

ʔ ʧˋːˈ͂ˊ˔˗ːˉ ʓʒ 

ʕ ʫːˈˑ˔ˏ˃˖ˋˑːˇː�˜˗ˏ�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ ʓʕ 

ʖ ʣ˗ˈ˕˖ˇˎˎ˗ːˉ� ʓʖ 

ʗ ʪ˃ːˆˎˋːˉ� ʓʗ 

ʘ ʣ˗˕˙˃ˊˎ�ˆˇ˕�ʫː˕˖˃ˎˎ˃˖ˋˑː˕ˑ˔˖ˇ˕ ʓʘ 

ʙ ʫː˕˖˃ˎˎ˃˖ˋˑː ʓʛ 

ʚ ʼ˗ˉ˃ːˉ�˜˗�ˆˇː�ʩˇ˔̩˖ˇˍˑˏ˒ˑːˇː˖ˇː ʔʓ 

ʛ ʪ˛ˆ˔˃˗ˎˋˍ˃ː˕˅ˊˎ͂˕˕ˇ� ʔʕ 

ʓʒ ʩˇ˔̩˖�ˋː�ˏˑˆ˗ˎ˃˔ˇ˔�ʭˑːˈˋˉ˗˔˃˖ˋˑː ʔʙ 

ʓʓ ʧˎˇˍ˖˔ˋ˕˅ˊˇ�ʣː˕˅ˊˎ͂˕˕ˇ� ʔʛ 

ʓʔ ʯˑˆ˄˗˕ ʕʗ 

ʓʕ ʫː˄ˇ˖˔ˋˇ˄ː˃ˊˏˇ� ʖʒ 

ʓʖ ʧˋː˕˖ˇˎˎ˗ːˉ� ʖʚ 

ʓʗ ʨˇˊˎˇ˔ˆˋ˃ˉːˑ˕ˇ ʘʒ 

ʓʘ ʹ˃˔˖˗ːˉ ʘʙ 

ʓʙ ʣ˗̤ˇ˔˄ˇ˖˔ˋˇ˄ː˃ˊˏˇ ʙʙ 

ʓʚ ʴˇ˕˖˔ˋ˕ˋˍˇː ʙʚ 

ʓʛ ʶˇ˅ˊːˋ˕˅ˊˇ�ʦ˃˖ˇː ʚʒ 



ʓ ʵʫʥʪʧʴʪʧʫʶʵʴʧʮʧʸʣʰʶʧ�ʪʫʰʹʧʫʵʧ 
ʦˋˇ�ˋː�ˆˋˇ˕ˇˏ�ʪ˃ːˆ˄˗˅ˊ�ˇː˖ˊ˃ˎ˖ˇːˇː�ʵˋ˅ˊˇ˔ˊˇˋ˖˕ˏ˃̤ː˃ˊˏˇː�˕ˋːˆ�
˙ˋˇ�ːˇ˄ˇː˕˖ˇˊˇːˆ�˗ː˖ˇ˔˖ˇˋˎ˖ʎ� 
ʵˋˇ�˕ˋːˆ�˕ˇˊ˔�˙ˋ˅ˊ˖ˋˉ�˗ːˆ�ˆˇ˕ˊ˃ˎ˄�˕ˑ˔ˉˈ̩ˎ˖ˋˉ�˜˗�˄ˇˈˑˎˉˇːʎ� 
ʸˑ˔�ˆˇ˔�ʫː˕˖˃ˎˎ˃˖ˋˑː�ˆˋˇ˕ˇ�ʣː˙ˇˋ˕˗ːˉˇː�˃˗ˈˏˇ˔ˍ˕˃ˏ�ˎˇ˕ˇːʎ� 
ʦ˃˕�ʪ˃ːˆ˄˗˅ˊ�˜˗˔�˕˒̩˖ˇ˔ˇː�ʸˇ˔˙ˇːˆ˗ːˉ�˃ː�ˇˋːˇˏ�ˎˇˋ˅ˊ˖�
˜˗ˉ̩ːˉˎˋ˅ˊˇː�ʱ˔˖�˄ˇ˔ˇˋ˖ˊ˃ˎ˖ˇːʎ 
ʦˋˇ˕ˇ˕�ʩˇ˔̩˖�ˇː˖ˊ̩ˎ˖�ˈˎ˗ˑ˔ˋˇ˔˖ˇ�ʩ˃˕ˇʎ�ʵ˒ˇ˜ˋˈˋ˕˅ˊˇ�ʫːˈˑ˔ˏ˃˖ˋˑːˇː�˜˗˔�
ʣ˔˖�˗ːˆ�ʯˇːˉˇ�ˆˇ˕�ʩ˃˕ˇ˕�˄ˇˈˋːˆˇː�˕ˋ˅ˊ�˃˗ˈ�ˆˇˏ�ʶ˛˒ˇː˕˅ˊˋˎˆ�˃ˏ�
ʩˇ˔̩˖ʎ 
ʤˋ˖˖ˇ�ˍˑː˖˃ˍ˖ˋˇ˔ˇː�ʵˋˇ�ˈ͂˔�˜˗ˍ͂ːˈ˖ˋˉˇ�ʣːˈ˔˃ˉˇː�ʫˊ˔ˇː�ʪ̩ːˆˎˇ˔ʎ 

ʩʧʨʣʪʴ 
Þ ʧˋːˇ� ˈˇˊˎˇ˔ˊ˃ˈ˖ˇ� ʫː˕˖˃ˎˎ˃˖ˋˑː� ˘ˑː� ʩˇ˔̩˖ˇː� ˑˆˇ˔� ʼ˗˄ˇˊ̻˔� ˍ˃ːː�

ʵ˖˔ˑˏ˕˅ˊˎ̩ˉˇʏ� ʭ˗˔˜˕˅ˊˎ͂˕˕ˇʏ� ʮˇ˅ˍ˃ˉˇːʏ� ʤ˔̩ːˆˇ� ˑˆˇ˔� ˕ˑː˕˖ˋˉˇ�
ʵ˃˅ˊ˕˅ˊ̩ˆˇː�˃ː�ˆˇː�ʩˇ˔̩˖ˇː� ˘ˇ˔˗˔˕˃˅ˊˇːʎ�ʵˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�
ː˗˔�ˆ˃˕�˘ˑˏ�ʮˋˇˈˇ˔˃ː˖ˇː�˃ːˉˇ˄ˑ˖ˇːˇ�ʼ˗˄ˇˊ̻˔�˘ˇ˔˙ˇːˆˇ˖�˙ˋ˔ˆʏ�
ˆ˃˕� ˕˒ˇ˜ˋˇˎˎ� ˈ͂˔� ˆ˃˕� ʩˇ˔̩˖� ˇː˖˙ˋ˅ˍˇˎ˖� ˙˗˔ˆˇʏ� ˗ːˆ� ˆ˃˕˕� ˆˋˇ�
ʫː˕˖˃ˎˎ˃˖ˋˑː�˘ˑː�ˇˋːˇˏ�ʨ˃˅ˊˏ˃ːː�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˋ˔ˆʎ 

Þ ʣˎˎˇ�ˋː�ˆˋˇ˕ˇˏ�ʪ˃ːˆ˄˗˅ˊ�˄ˇ˕˅ˊ˔ˋˇ˄ˇːˇː�ʶ̩˖ˋˉˍˇˋ˖ˇː�ˆ͂˔ˈˇː�ː˗˔�
˘ˑː� ˄ˇˈ˗ˉ˖ˇː� ʨ˃˅ˊˍ˔̩ˈ˖ˇː� ˃˗˕ˉˇˈ͂ˊ˔˖� ˙ˇ˔ˆˇːʎ� ʤˇˋ� ˆˇ˔�
ʫː˕˖˃ˎˎ˃˖ˋˑː� ˆˇ˕� ʩˇ˔̩˖˕� ˑˆˇ˔� ˄ˇˋ� ʹ˃˔˖˗ːˉ˕˃˔˄ˇˋ˖ˇː� ˋ˕˖�
˃ːˉˇˏˇ˕˕ˇːˇ� ˒ˇ˔˕̻ːˎˋ˅ˊˇ� ʵ˅ˊ˗˖˜˃˗˕˔͂˕˖˗ːˉ� ˙ˋˇ�
ʵ˅ˊ˗˖˜ˊ˃ːˆ˕˅ˊ˗ˊˇ�˗ːˆ�ʵ˅ˊ˗˖˜˄˔ˋˎˎˇ�˜˗�˘ˇ˔˙ˇːˆˇːʎ 

Þ ʸˑ˔� ˆˇˏ� ʤˇ˔͂ˊ˔ˇː� ˘ˑː� ˇˎˇˍ˖˔ˋ˕˅ˊˇː� ʭˑˏ˒ˑːˇː˖ˇː� ˗ːˆ�
ʣː˕˅ˊˎ͂˕˕ˇː�ˆˇː�ʰˇ˖˜˕˅ˊ˃ˎ˖ˇ˔�˃˗˕˕˅ˊ˃ˎ˖ˇːʎ 

Þ ʹˇːː� ˆˋˇ� ʵˇ˔˘ˋ˅ˇ-ʣ˄ˆˇ˅ˍ˗ːˉˇː� ˃˄ˉˇːˑˏˏˇː� ˙ˇ˔ˆˇːʏ� ˍ̻ːːˇː�
˕˒˃ːː˗ːˉ˕ˈ͂ˊ˔ˇːˆˇ�ʶˇˋˎˇ�ˎˇˋ˅ˊ˖�˘ˇ˔˕ˇˊˇː˖ˎˋ˅ˊ�˄ˇ˔͂ˊ˔˖�˙ˇ˔ˆˇːʎ 

Þ ʦ˃˕� ʩˇ˔̩˖� ˙̩ˊ˔ˇːˆ� ʫː˕˖˃ˎˎ˃˖ˋˑː˕-� ˑˆˇ˔� ʹ˃˔˖˗ːˉ˕˃˔˄ˇˋ˖ˇː�
ːˋˇˏ˃ˎ˕� ˗ː˄ˇ˃˗ˈ˕ˋ˅ˊ˖ˋˉ˖� ˎ˃˕˕ˇːʏ� ˙ˇːː� ʵˇ˔˘ˋ˅ˇ-ʣ˄ˆˇ˅ˍ˗ːˉˇː�
ˇː˖ˈˇ˔ː˖�˙˗˔ˆˇːʎ 

Þ ʹ˃˕˕ˇ˔ˎˇˋ˖˗ːˉˇː� ˙̩ˊ˔ˇːˆ� ˗ːˆ� ˗ːˏˋ˖˖ˇˎ˄˃˔� ː˃˅ˊ� ˆˇˏ�
ʵ˅ˊ˙ˇˋ̤ˇːʏ�ʮ̻˖ˇː�ˑˆˇ˔�ʸˇ˔˄ˋːˆˇː�ːˋ˅ˊ˖�˄ˇ˔͂ˊ˔ˇːʏ�ˆ˃� ˕ˋˇ�˕ˇˊ˔�
ˊˇˋ̤� ˕ˇˋː� ˍ̻ːːˇː� ˗ːˆ� ʸˇ˔˄˔ˇːː˗ːˉ˕ˉˇˈ˃ˊ˔� ˈ͂˔� ˆˋˇ� ʪ̩ːˆˇ�
˄ˇ˕˖ˇˊ˖ʎ� ʷˏ� ʸˇ˔ˎˇ˖˜˗ːˉˇː� ˜˗� ˘ˇ˔ˏˇˋˆˇːʏ� ˙˃˔˖ˇːʏ� ˄ˋ˕� ˕ˋ˅ˊ� ˆˋˇ�
ʹ˃˕˕ˇ˔˔ˑˊ˔ˇ� ˃˗ˈ� ʰˑ˔ˏ˃ˎ˖ˇˏ˒ˇ˔˃˖˗˔� ˃˄ˉˇˍ͂ˊˎ˖� ˊ˃˄ˇːʏ� ˑˆˇ˔�
ʵ˅ˊ˗˖˜ˊ˃ːˆ˕˅ˊ˗ˊˇ�˖˔˃ˉˇːʎ 

Þ ʭˇˋːˇ� ʵ˅ˊ˃ˎ˖ˇ˔� ˏˋ˖� ː˃˕˕ˇː� ʨˋːˉˇ˔ː� ˄ˇ˔͂ˊ˔ˇːʎ� ʦ˃˕� ʤˇ˔͂ˊ˔ˇː�
ˇˋːˇ˕� ʵ˅ˊ˃ˎ˖ˇ˔˕� ˏˋ˖� ː˃˕˕ˇː� ʨˋːˉˇ˔ː� ˍ˃ːː� ˜˗� ʵ˖˔ˑˏ˕˅ˊˎ̩ˉˇː�
ˈ͂ˊ˔ˇːʎ 

ʹʣʴʰʷʰʩ 
Þ ʦˋˇ� ʹ˃˔˖˗ːˉ� ˏ˗˕˕� ˉˇˏ̩̤� ˆˇː� ʣː˙ˇˋ˕˗ːˉˇː� ˆˇ˕�

ʩˇ˔̩˖ˇˊˇ˔˕˖ˇˎˎˇ˔˕� ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖� ˙ˇ˔ˆˇːʎ� ʹ˃˔˖˗ːˉ˕-� ˗ːˆ�
ʴˇ˒˃˔˃˖˗˔˃˔˄ˇˋ˖ˇːʏ� ˆˋˇ� ˆˋˇ� ʷː˖ˇ˔˕˖͂˖˜˗ːˉ� ˘ˑː� ˙ˇˋ˖ˇ˔ˇˏ�
ʨ˃˅ˊ˒ˇ˔˕ˑː˃ˎ�ˇ˔ˈˑ˔ˆˇ˔ːʏ�ˏ͂˕˕ˇː�˗ː˖ˇ˔�ˆˇ˔�ʣ˗ˈ˕ˋ˅ˊ˖�ˆˇ˔�ˈ͂˔�ˆˇː�
ʷˏˉ˃ːˉ� ˏˋ˖� ˄˔ˇːː˄˃˔ˇː� ʭ̩ˎ˖ˇˏˋ˖˖ˇˎː� ˍˑˏ˒ˇ˖ˇː˖ˇː� ʲˇ˔˕ˑː�
ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ 

Þ ʭ˗ː˕˖˕˖ˑˈˈ˄ˇ˗˖ˇˎ� ˜ˇ˔˔ˇˋ̤ˇː� ˗ːˆ� ˇː˖˕ˑ˔ˉˇːʏ� ˆ˃ˏˋ˖� ʭˋːˆˇ˔� ːˋ˅ˊ˖�
ˏˋ˖� ˋˊːˇː� ˕˒ˋˇˎˇːʎ�ʹˇːː� ʭˋːˆˇ˔�ˏˋ˖� ʭ˗ː˕˖˕˖ˑˈˈ˄ˇ˗˖ˇˎː� ˕˒ˋˇˎˇːʏ�
˄ˇ˕˖ˇˊ˖��ˆ˃˕�ʴˋ˕ˋˍˑʏ�ˆ˗˔˅ˊ�ʧ˔˕˖ˋ˅ˍˇː�˜˗�˕˖ˇ˔˄ˇːʎ 

Þ ʤˇˋ� ˇˋːˋˉˇː� ʲ˔ˑˆ˗ˍ˖ˇː� ˙ˇ˔ˆˇː� ʲʲ-ʸˇ˔˒˃˅ˍ˗ːˉ˕˄̩ːˆˇ˔�
˘ˇ˔˙ˇːˆˇ˖ʎ�ʰˋ˅ˊ˖�˃ː�ˆˇː�ʤ̩ːˆˇ˔ː�˜ˋˇˊˇːʏ�ˑˆˇ˔�˕ˋˇ�˘ˇ˔˙ˇːˆˇːʏ�
˗ˏ�ˆ˃˕�ʲ˔ˑˆ˗ˍ˖�˃ː˜˗ˊˇ˄ˇː�ˑˆˇ˔�˜˗�˄ˇ˙ˇˉˇːʎ�ʤˇˋˏ�ʴˇˋ̤ˇː�ˆˇ˕�
ʤ˃ːˆ˕�˄ˇ˕˖ˇˊ˖�ʩˇˈ˃ˊ˔ʎ� 

Þ ʸˇ˔˒˃˅ˍ˗ːˉ˕ˏ˃˖ˇ˔ˋ˃ˎˋˇː� ˙ˋˇ� ʰ̩ˉˇˎ� ˗ːˆ� ˃ːˆˇ˔ˇ� ʯˇ˖˃ˎˎ-� ˑˆˇ˔�
ʪˑˎ˜˖ˇˋˎˇʏ� ˆˋˇ� ʸˇ˔ˎˇ˖˜˗ːˉˇː� ˘ˇ˔˗˔˕˃˅ˊˇː� ˍ̻ːːˇːʏ� ˕ˋːˆ� ˃˗ˈ�
˕ˋ˅ˊˇ˔ˇ�ʹˇˋ˕ˇ�˜˗�ˇː˖˕ˑ˔ˉˇːʎ 

ʤˇˆˇ˗˖˗ːˉ�ˆˇ˔�ʵ˛ˏ˄ˑˎˇ�ˈ͂˔�ʩʧʨʣʪʴʏ�
ʹʣʴʰʷʰʩʏ�ʣʥʪʶʷʰʩ�˗ːˆ�ʪʫʰʹʧʫʵ 

ʩʧʨʣʪʴ 
Þ ʹˇˋ˕˖� ˃˗ˈ� ˇˋːˇ� ˗ːˏˋ˖˖ˇˎ˄˃˔�

ˆ˔ˑˊˇːˆˇ�ʩˇˈ˃ˊ˔ˇː˕ˋ˖˗˃˖ˋˑː�ˊˋːʏ�ˆˋˇʏ�
˙ˇːː� ˕ˋˇ� ːˋ˅ˊ˖� ˘ˇ˔ˏˋˇˆˇː� ˙ˋ˔ˆʏ� ˜˗�
ʶˑˆ� ˑˆˇ˔� ˕˅ˊ˙ˇ˔ˇː� ʸˇ˔ˎˇ˖˜˗ːˉˇː�
ˈ͂ˊ˔˖ʎ 

ʹʣʴʰʷʰʩ 
Þ ʹˇˋ˕˖�˃˗ˈ�ˇˋːˇ�˒ˑ˖ˇː˜ˋˇˎˎ�ˉˇˈ̩ˊ˔ˎˋ˅ˊˇ�

ʵˋ˖˗˃˖ˋˑː� ˊˋːʏ� ˆˋˇʏ� ˙ˇːː� ˕ˋˇ� ːˋ˅ˊ˖�
˘ˇ˔ˏˋˇˆˇː� ˙ˋ˔ˆʏ� ˜˗� ʶˑˆ� ˑˆˇ˔�
˕˅ˊ˙ˇ˔ˇː� ʸˇ˔ˎˇ˖˜˗ːˉˇː� ˈ͂ˊ˔ˇː�
ˍ̻ːː˖ˇʎ 

ʣʥʪʶʷʰʩ 
Þ ʹˇˋ˕˖�˃˗ˈ�ˇˋːˇ�˒ˑ˖ˇː˜ˋˇˎˎ�ˉˇˈ̩ˊ˔ˎˋ˅ˊˇ�

ʵˋ˖˗˃˖ˋˑː� ˊˋːʏ� ˆˋˇʏ� ˙ˇːː� ˕ˋˇ� ːˋ˅ˊ˖�
˘ˇ˔ˏˋˇˆˇː� ˙ˋ˔ˆʏ� ˜˗� ˎˇˋ˅ˊ˖ˇː� ˑˆˇ˔�
ˏˋ˖˖ˇˎ˕˅ˊ˙ˇ˔ˇː� ʸˇ˔ˎˇ˖˜˗ːˉˇː� ˈ͂ˊ˔ˇː�
ˍ˃ːːʎ� ʦ˃ˏˋ˖� ˙ˋ˔ˆ� ˃˗˅ˊ� ˘ˑ˔�
˗ː˕ˋ˅ˊˇ˔ˇː� ʸˇ˔ˊ˃ˎ˖ˇː˕˙ˇˋ˕ˇː�
ˉˇ˙˃˔ː˖ʎ 

ʪʫʰʹʧʫʵ 
Þ ʹˇˋ˕˖� ˃˗ˈ� ʵˋ˖˗˃˖ˋˑːˇː� ˊˋːʏ� ˆˋˇ� ː˗˔�

˜˗� ˘ˇ˔˕ˇˊˇː˖ˎˋ˅ˊˇː� ʵ˅ˊ̩ˆˇː� ˃ː�
ʩˇ˔̩˖ˇː� ˑˆˇ˔� ʩˇˉˇː˕˖̩ːˆˇː� ˈ͂ˊ˔ˇː�
ˍ̻ːː˖ˇːʎ 



� 

Þ ʹˇˋ˕ˇː� ʵˋˇ� ʫˊ˔ˇː� ʪ̩ːˆˎˇ˔� ˄˜˙ʎ� ˆ˃˕� ʨ˃˅ˊ˒ˇ˔˕ˑː˃ˎ� ˃ːʏ� ˆˋˇ�
ʫː˕˖˃ˎˎ˃˖ˋˑː˕˃˔˄ˇˋ˖ˇː�ˉˇˏ̩̤�ˆˋˇ˕ˇ˔�ʣːˎˇˋ˖˗ːˉ�ˆ˗˔˅ˊ˜˗ˈ͂ˊ˔ˇːʎ�ʦˋˇ�
ʫː˕˖˃ˎˎ˃˖ˋˑː� ˆˇ˕� ʩˇ˔̩˖˕� ːˋ˅ˊ˖� ˃ˎˎˇˋː� ˃˗˕ˈ͂ˊ˔ˇːʎ� ʧˋːˇ�
˗ː˕˃˅ˊˉˇˏ̩̤ˇ� ʫː˕˖˃ˎˎ˃˖ˋˑː� ˍ˃ːː� ˜˗� ʹ˃˕˕ˇ˔ˎˇ˅ˍ˃ˉˇːʏ�
ʵ˖˔ˑˏ˕˅ˊˎ˃ˉ�ˑˆˇ˔�ʤ˔˃ːˆ�ˈ͂ˊ˔ˇːʎ 

Þ ʵˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ� ˆ˃˕˕� ː˗˔� ʼ˗˄ˇˊ̻˔� ˗ːˆ� ʶˇˋˎˇ� ˘ˇ˔˙ˇːˆˇ˖� ˙ˇ˔ˆˇːʏ�
ˆˋˇ� ˈ͂˔� ʫː˕˖˃ˎˎ˃˖ˋˑː˕˃˔˄ˇˋ˖ˇː� ˕˒ˇ˜ˋˈˋ˜ˋˇ˔˖� ˕ˋːˆʎ� ʦˋˇ� ʸˇ˔˙ˇːˆ˗ːˉ�
˘ˑː� ːˋ˅ˊ˖� ˕˒ˇ˜ˋˈˋ˜ˋˇ˔˖ˇː� ʶˇˋˎˇː� ˍ˃ːː� ˜˗� ʹ˃˕˕ˇ˔ˎˇ˅ˍ˃ˉˇːʏ�
ʵ˖˔ˑˏ˕˅ˊˎ̩ˉˇː�ˑˆˇ˔�ʤ˔̩ːˆˇː�ˈ͂ˊ˔ˇːʏ�˕ˑ˙ˋˇ�ˆ˃˕˕�ˆ˃˕�ʩˇ˔̩˖�˘ˑː�
˕ˇˋːˇˏ�ʷː˖ˇ˔˄˃˗�ˈ̩ˎˎ˖ʎ 

Þ ʦ˃˕� ʩˇ˔̩˖� ˃˗ˈ� ˇˋːˇˏ� ʷː˖ˇ˔˄˃˗� ˏˑː˖ˋˇ˔ˇːʏ� ˆˇ˔� ˈ͂˔� ˆ˃˕�
ʩˇ˔̩˖ˇˉˇ˙ˋ˅ˊ˖�˃˗˕ˉˇˎˇˉ˖�ˋ˕˖ʎ�ʧˋː�˗ː˜˗˔ˇˋ˅ˊˇːˆ�˕˖˃˄ˋˎˇ˔�ʷː˖ˇ˔˄˃˗�
ˍ˃ːː� ˜˗ˏ� ʪˇ˔˗ː˖ˇ˔ˈ˃ˎˎˇː� ˆˇ˕� ʩˇ˔̩˖˕� ˗ːˆ� ˜˗� ʸˇ˔ˎˇ˖˜˗ːˉˇː�
ˈ͂ˊ˔ˇːʎ 

Þ ʤˇˋˏ� ʦ˗˔˅ˊˈ͂ˊ˔ˇː� ˆˇ˔� ʫː˕˖˃ˎˎ˃˖ˋˑː˕-ʑʯˑː˖˃ˉˇ˃˔˄ˇˋ˖ˇː� ˋ˕˖� ˜˗�
˄ˇ˔͂˅ˍ˕ˋ˅ˊ˖ˋˉˇːʏ� ˆ˃˕˕� ˕˖˃˔ˍˇ� ʹˋːˆˇʏ� ʵ˖͂˔ˏˇ� ˑˆˇ˔� ʧ˔ˆ˄ˇ˄ˇː�
˃˗ˈ˖˔ˇ˖ˇː� ˍ̻ːːˇːʎ� ʨˇˊˎˇ˔ˊ˃ˈ˖ˇ� ʫː˕˖˃ˎˎ˃˖ˋˑː˕˃˔˄ˇˋ˖ˇː� ˍ̻ːːˇː�
ˆ˗˔˅ˊ�ˆˇː�ʵ˖˗˔˜�ˆˇ˕�ʩˇ˔̩˖˕�˜˗�ˇˋːˇˏ�ʷːˈ˃ˎˎ�ˈ͂ˊ˔ˇːʎ 

Þ ʵˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�˃ˎˎˇ�ˇˎˇˍ˖˔ˋ˕˅ˊˇː�ʣ˔˄ˇˋ˖ˇː�˘ˑː�˓˗˃ˎˋˈˋ˜ˋˇ˔˖ˇˏ�
ʲˇ˔˕ˑː˃ˎ� ˋː� ̠˄ˇ˔ˇˋː˕˖ˋˏˏ˗ːˉ� ˏˋ˖� ˆˇː� ̻˔˖ˎˋ˅ˊˇː� ʩˇ˕ˇ˖˜ˇːʏ�
ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�˗ːˆ�ˆˋˇ˕ˇ˔�ʣːˎˇˋ˖˗ːˉ�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ� 

Þ ʦ˃˕� ʩˇ˔̩˖� ˃ː� ˇˋːˇː� ˕ˇ˒˃˔˃˖ˇː� ʸˇ˔˕ˑ˔ˉ˗ːˉ˕ˍ˔ˇˋ˕ˎ˃˗ˈ�
˃ː˕˅ˊˎˋˇ̤ˇːʎ� ʧˋːˇ� ˗ː˜˗˔ˇˋ˅ˊˇːˆˇ� ʭ˃˒˃˜ˋ˖̩˖� ˆˇ˕�
ʸˇ˔˕ˑ˔ˉ˗ːˉ˕ˍ˔ˇˋ˕ˇ˕� ˑˆˇ˔� ˇˋːˇ� ˈ˃ˎ˕˅ˊˇ� ʣ˗˕ˈ͂ˊ˔˗ːˉ� ˍ̻ːːˇː� ˜˗�
ʵ˖˔ˑˏ˕˅ˊˎ̩ˉˇː�ˑˆˇ˔�ʤ˔̩ːˆˇː�ˈ͂ˊ˔ˇːʎ 

Þ ʧ˕� ˋ˕˖� ˆ˃˔˃˗ˈ� ˜˗� ˃˅ˊ˖ˇːʏ� ˆ˃˕˕� ˇˋːˇ�
ʨˇˊˎˇ˔˕˖˔ˑˏ˕˅ˊ˗˖˜ˇˋː˔ˋ˅ˊ˖˗ːˉ� ˜˗ˏ� ʵ˅ˊ˗˖˜� ˘ˑ˔� ʨˇˊˎˇ˔˕˖˔̻ˏˇː�
ˉˇˉˇː� ʧ˔ˆˇ� ˋː� ̠˄ˇ˔ˇˋː˕˖ˋˏˏ˗ːˉ� ˏˋ˖� ˆˇː� ̻˔˖ˎˋ˅ˊˇː� ʩˇ˕ˇ˖˜ˇː�
˗ːˆ� ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː� ˋː˕˖˃ˎˎˋˇ˔˖� ˙ˋ˔ˆʜ� ˃ˎˎ˒ˑˎˋˉˇ� ʶ˔ˇːː˗ːˉʏ� ˃ˎˎ˒ˑˎˋˉˇ˔�
ʶ˔ˇːː˗ːˉ˕˃˄˕˖˃ːˆ� ˘ˑː� ˏˋːˆˇ˕˖ˇː˕� ʕ� ˏˏʏ� ʨˇˊˎˇ˔˕˖˔ˑˏ-
ʵ˅ˊ˗˖˜˕˅ˊ˃ˎ˖ˇ˔� ʊʴʥʦʋ� ˏˋ˖� ˇˋːˇˏ� ʤˇˏˇ˕˕˗ːˉ˕ˈˇˊˎˇ˔˕˖˔ˑˏ� ˘ˑː�
ˊ̻˅ˊ˕˖ˇː˕�ʕʒ�ˏʣʎ 

Þ ʦˋˇ�ʰˋ˅ˊ˖-ʫː˕˖˃ˎˎ˃˖ˋˑː�ˇˋːˇ˕�ʨˇˊˎˇ˔˕˖˔ˑˏ˕˅ˊ˗˖˜˕˅ˊ˃ˎ˖ˇ˔˕�ˍ˃ːː�˜˗�
ʵ˖˔ˑˏ˕˅ˊˎ˃ˉ�˗ːˆ�ʤ˔̩ːˆˇː�ˈ͂ˊ˔ˇːʎ 

Þ ʵˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ� ˆ˃˕˕� ˆˋˇ� ˉˇ˕˃ˏ˖ˇ� ʸˇ˔ˆ˔˃ˊ˖˗ːˉ� ˕ˋ˅ˊˇ˔� ˋ˕˖ʎ� ʦˋˇ�
˕˒ˇ˜ˋˈˋ˜ˋˇ˔˖ˇː� ʭ˃˄ˇˎ� ˘ˇ˔˙ˇːˆˇː� ˗ːˆ� ˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ� ˆ˃˕˕� ˆˋˇ�
ʣː˕˅ˊˎ˗˕˕ˍˎˇˏˏˇː� ˗ːˆ� ʭ˃˄ˇˎ� ˘ˑ˔� ʹ˃˕˕ˇ˔ʏ� ̩˗̤ˇ˔ˇː�
ʧˋː˙ˋ˔ˍ˗ːˉˇːʏ� ˕ˑ˙ˋˇ� ˃ːˆˇ˔ˇː� ʧˋːˈˎ͂˕˕ˇː� ˉˇ˕˅ˊ͂˖˜˖� ˕ˋːˆʎ�
ʷː˘ˑˎˎ˕˖̩ːˆˋˉˇ� ʣː˕˅ˊˎ͂˕˕ˇ� ˑˆˇ˔� ʤˇˈˇ˕˖ˋˉ˗ːˉˇː� ˍ̻ːː˖ˇː� ˇˋːˇː�
ʤ˔˃ːˆ�˘ˇ˔˗˔˕˃˅ˊˇːʎ 

Þ ʤˇˋˏ�ʣː˕˅ˊˎ˗˕˕� ˆˇ˔� ʵ˖˔ˑˏ˘ˇ˔˕ˑ˔ˉ˗ːˉ� ˆˋˇ� ʭ˃˄ˇˎ� ˕ˑ� ˃ːˑ˔ˆːˇːʏ�
ˆ˃˕˕� ˆˋˇ� ʨ˔ˑː˖˒ˎ˃˖˖ˇ� ˑ˔ˆː˗ːˉ˕ˉˇˏ̩̤� ˄ˇˈˇ˕˖ˋˉ˖� ˙ˇ˔ˆˇː� ˍ˃ːːʎ�
ʹˇːː�ˆˋˇ� ʨ˔ˑː˖˒ˎ˃˖˖ˇ� ːˋ˅ˊ˖� ˍˑ˔˔ˇˍ˖� ˒ˎ˃˖˜ˋˇ˔˖� ˋ˕˖ʏ� ˍ˃ːː�ˆˋˇ˕� ˜˗�
ˇˋːˇ˔�̠˄ˇ˔ˊˋ˖˜˗ːˉ� ˆˇ˔� ʣː˕˅ˊˎ͂˕˕ˇʏ� ˇˎˇˍ˖˔ˋ˕˅ˊˇː� ʵ˅ˊˎ̩ˉˇː� ˑˆˇ˔�
ʤ˔̩ːˆˇː�ˈ͂ˊ˔ˇːʎ 

Þ ʣˎˎ ˇ� ʲ ˔̌˕ˑːˇːʏ� ˋ̂̌ � ˃ː� ˋ̌ː ˇˏ� ʭ͂ ˎ̱́ ˔ ˋ̞̌ ˎ˃ ˗ˈ� ˃˔˄ ˋ̟̌ ˇː� ˑˆ ˔̌� ˋː � ˋ̂̌ ˕ˇː�
ˋ̌ː ˔̄ ˋ̌̍ ˇ ʏː�ˏ͂˕˕ˇː�ˋˏ �ʤˇ ˋ̞̟ ˜� ˋ̌ː ˔̌�ˇː˖̞ ˒˔ˇ˅ˊˇːˆˇː�ʼ ˔̌ ˋ̟̍ ˋ̃ ˋ̌ ˔˗ːˉ�˕ ˋ̌ː ʏ�
ˋ̂̌ �˘ˑː� ˋ̌ː ˔̌�˃ˍˍ˔ˇ ˋ̟̂ ˋ̌ ˔˖ˇː�ʤˇ˙ ˔̌˖̠ ːˉ˕˕˖ ˎ̌ˎ ˇ�˃˗˕ˉˇ˕˖ ˎ̌ˎ ˖� ˋ̝̇ ˆ�˗ːˆ� ˋ̂̌ �

ˋ́ ˔ˇ� ʭˑˏ˒ ˖̌̌ ː˜� ˋˏ � ˋ̞˅ ˊ ˔̌ˇː�ʷˏˉ˃ːˉ�ˏˋ̟ � ʭ ˎ̩˖̌ ˏˋ̟ ˖ ˎ̌ː � ˉˇˏ̩̤� ˋ̌ː ˔̌�
˘ˑː� ˆˇː� ʤ˔˃ː˅ˊˇː˘ ˔̌˄̩ːˆˇː� ˃ː ˔̌ˍ˃ːː˖ˇː� ʤˇ˙ ˔̌˖˗ːˉ˕˕˒ˇ ˋ̃̍ ˋ̱ ˃˖̀ ˑː�
˄ˇ˕˅ˊ ˋ̌ː ˋ̄ ʎ̟ 

Þ ʰ˃˅ˊ� ʣ˄˕˅ˊˎ˗˕˕� ˆˇ˔� ʫː˕˖˃ˎˎ˃˖ˋˑː˕˃˔˄ˇˋ˖ˇː� ˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ� ˆ˃˕˕�
ˍˇˋː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˎˇ˅ˍ�˘ˑ˔ˊ˃ːˆˇː�ˋ˕˖ʎ 

Þ ʦ˃˕� ˃˗˕� ˇˋːˇˏ� ʮˇ˅ˍ� ˃˗˕˖˔ˇ˖ˇːˆˇ� ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ� ˆ˃˔ˈ� ːˋˇˏ˃ˎ˕�
ˆˋ˔ˇˍ˖�˄ˇ˔͂ˊ˔˖�˙ˇ˔ˆˇːʏ�ˆ˃�ˇ˕�˜˗�˕˅ˊ˙ˇ˔˙ˋˇˉˇːˆˇː�ʧ˔ˈ˔ˋˇ˔˗ːˉˇː�
ˈ͂ˊ˔ˇː� ˍ˃ːːʎ� ʦˋˇ� ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˎˇˋ˖˗ːˉˇː� ːˋ˅ˊ˖� ˙̩ˊ˔ˇːˆ� ˑˆˇ˔�
˗ːˏˋ˖˖ˇˎ˄˃˔� ː˃˅ˊ� ˆˇˏ� ʤˇ˖˔ˋˇ˄� ˄ˇ˔͂ˊ˔ˇːʏ� ˆ˃� ˕ˋˇ� ˌˇ� ː˃˅ˊ�
ʼ˗˕˖˃ːˆ�ˆˇ˕�ˆ˗˔˅ˊ�ˆˋˇ�ʮˇˋ˖˗ːˉˇːʏ�ˆˇː�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�˗ːˆ�˃ːˆˇ˔ˇ�
ʶˇˋˎˇ�ˆˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˍ˔ˇˋ˕ˎ˃˗ˈ˕�ˈˎˋˇ̤ˇːˆˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˕ʏ�˕ˇˊ˔�ˊˇˋ̤�
ˑˆˇ˔� ˕ˇˊ˔� ˍ˃ˎ˖� ˕ˇˋː� ˍ̻ːːˇːʎ� ʦ˃˕� ʤˇ˔͂ˊ˔ˇː� ˆˇ˔�
ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˎˇˋ˖˗ːˉˇː� ˍ˃ːː� ˜˗� ʸˇ˔˄˔ˇːː˗ːˉˇː� ˑˆˇ˔� ʧ˔ˈ˔ˋˇ˔˗ːˉˇː�
ˈ͂ˊ˔ˇːʎ�ʹˇːː�ˇ˕�ˇ˔ˈˑ˔ˆˇ˔ˎˋ˅ˊ�ˋ˕˖ʏ�ˆˋˇ�ʴˑˊ˔ˇ�˜˗�˄ˇ˔͂ˊ˔ˇːʏ�˕ˑˎˎ˖ˇ�
˃˄ˉˇ˙˃˔˖ˇ˖�˙ˇ˔ˆˇːʏ�˄ˋ˕�˕ˋˇ�˙ˋˇˆˇ˔�ʰˑ˔ˏ˃ˎ˖ˇˏ˒ˇ˔˃˖˗˔�ˇ˔˔ˇˋ˅ˊˇː�
ˑˆˇ˔�ˇ˕�˕ˋːˆ�ʵ˅ˊ˗˖˜ˊ˃ːˆ˕˅ˊ˗ˊˇ�˗ːˆ�ʵ˅ˊ˗˖˜ˍˎˇˋˆ˗ːˉ�˜˗�˖˔˃ˉˇːʎ 

ʣ˘˘ˇ˔˖ˋˏˇː˖ˑʜ 
ʴˋ˕˅ˊˋˑ�ˆˋ�ˋː˅ˇːˆˋˑ 
ʯ˃˖ˇ˔ˋ˃ˎˋ�ˋːˈˋ˃ˏˏ˃˄ˋˎˋ� 



Þ ʦˋˇ�ˋː˖ˇ˔ːˇː�ʶˇˋˎˇ�ʊʲ˗ˏ˒ˇʏ�ʼ˗˕˃˖˜ˊˇˋ˜˗ːˉ�˗˕˙ʎʋ�ˆ͂˔ˈˇː�˙̩ˊ˔ˇːˆ�
˗ːˆ� ˗ːˏˋ˖˖ˇˎ˄˃˔� ː˃˅ˊ� ˆˇˏ�ʤˇ˖˔ˋˇ˄� ːˋ˅ˊ˖� ˄ˇ˔͂ˊ˔˖� ˙ˇ˔ˆˇːʎ� ʦ˃˕�
˄ˇ˔͂ˊ˔ˇː�ˆˇ˔�ˋː˖ˇ˔ːˇː�ʶˇˋˎˇ�ˍ˃ːː�˜˗�ʸˇ˔˄˔ˇːː˗ːˉˇː�ˈ͂ˊ˔ˇːʎ�ʼ˗˔�
ʸˇ˔ˏˇˋˆ˗ːˉ� ˘ˑː� ʸˇ˔ˎˇ˖˜˗ːˉˇː� ˕ˑˎˎ˖ˇ� ˉˇː͂ˉˇːˆ� ʼˇˋ˖� ˇˋːˉˇ˒ˎ˃ː˖�
˙ˇ˔ˆˇːʏ�ˆ˃ˏˋ˖�ˆˋˇ� ˋː˖ˇ˔ːˇː�ʶˇˋˎˇ�ʰˑ˔ˏ˃ˎ˖ˇˏ˒ˇ˔˃˖˗˔�˃ːːˇˊˏˇː�
ˑˆˇ˔ʏ�ˈ˃ˎˎ˕�˕ˋˇ�˄ˇ˔͂ˊ˔˖�˙ˇ˔ˆˇː�ˏ͂˕˕ˇːʏ�˕ˋːˆ�ʵ˅ˊ˗˖˜ˊ˃ːˆ˕˅ˊ˗ˊˇ�
˜˗�˖˔˃ˉˇːʎ 

Þ ʭˇˋːˇ� ˃ːˆˇ˔ˇː� ˃ˎ˕� ˆˋˇ� ˘ˑˏ�ʪˇ˔˕˖ˇˎˎˇ˔� ˇˏ˒ˈˑˊˎˇːˇː�ʯˋ˖˖ˇˎ� ˜˗˔�
ʤˇ˕˅ˊˎˇ˗ːˋˉ˗ːˉ� ˆˇ˕� ʣ˄˖˃˗˘ˑ˔ˉ˃ːˉ˕� ˑˆˇ˔� ˜˗ˏ� ʴˇˋːˋˉˇː�
˘ˇ˔˙ˇːˆˇːʎ 

Þ ʦ˃˕� ʩˇ˔̩˖� ˆ˃˔ˈ� ː˗˔� ˋː� ˇˋːˇˏ� ʴ˃˗ˏ� ˑˊːˇ� ˕˖̩ːˆˋˉ� ˄ˇ˖˔ˋˇ˄ˇːˇ�
ʧː˖˜͂ːˆ˗ːˉ˕˓˗ˇˎˎˇː� ʊ˜ʎʤʎ� ˑˈˈˇːˇ� ʨˎ˃ˏˏˇʏ� ˉ˃˕˄ˇ˖˔ˋˇ˄ˇːˇ˕� ʩˇ˔̩˖�
ˑˆˇ˔�ˇˎˇˍ˖˔ˋ˕˅ˊˇ�ʪˇˋ˜˗ːˉʋ�ˉˇˎ˃ˉˇ˔˖�˙ˇ˔ˆˇːʎ 

Þ ʭˇˋːˇ�ʮ̻˅ˊˇ˔�˄ˑˊ˔ˇːʏ�ːˋ˅ˊ˖�˘ˇ˔˄˔ˇːːˇːʎ 
Þ ʤˋ˖˖ˇ�˄ˇ˃˅ˊ˖ˇːʏ�ˆ˃˕˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�ˉˇ˔˗˅ˊˎˑ˕�˕ˋːˆʎ� 
Þ ʦ˃˕�ʩˇ˔̩˖�ˇ˔ˆˇːʎ 
Þ ʦˇ˔� ʧ˔ˆ˗ːˉ˕˙ˋˆˇ˔˕˖˃ːˆ� ˕ˑˎˎ˖ˇ� ˆˇː� ̻˔˖ˎˋ˅ˊˇː� ʩˇ˕ˇ˖˜ˇː� ˗ːˆ�

ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�ˇː˖˕˒˔ˇ˅ˊˇːʎ 
Þ ʦ˃˕� ʧ˔ˆ˗ːˉ˕ˍ˃˄ˇˎ� ːˋ˅ˊ˖� ˏˋ˖� ʩ˃˕-� ˑˆˇ˔� ʹ˃˕˕ˇ˔ˎˇˋ˖˗ːˉˇːʏ�

ʤˎˋ˖˜˃˄ˎˇˋ˖ˇ˔ː� ˑˆˇ˔� ʧ˔ˆ˗ːˉ˕ˎˇˋ˖˗ːˉˇː� ˆˇ˔� ʶˇˎˇˈˑː˃ːˎ˃ˉˇ�
˘ˇ˔˄ˋːˆˇːʎ� 

Þ ʧˋːˇ�ːˋ˅ˊ˖�ˍˑ˔˔ˇˍ˖ˇ�ʧ˔ˆ˗ːˉ�ˍ˃ːː�ˇˋːˇː�ʵ˖˔ˑˏ˕˅ˊˎ˃ˉ�
˘ˇ˔˗˔˕˃˅ˊˇːʎ 

· ʩ˃˕ˎˇˋ˖˗ːˉˇːʜ� ˋˏ� ʨ˃ˎˎˇ� ˘ˑː� ʩ˃˕ˎˇ˅ˍ˃ˉˇː� ˍ̻ːːˇː� ʤ˔̩ːˆˇ� ˑˆˇ˔�
ʧ˚˒ˎˑ˕ˋˑːˇː�˘ˇ˔˗˔˕˃˅ˊ˖�˙ˇ˔ˆˇːʎ 
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ˇˎˇˍ˖˔ˋ˕˅ˊˇ� ʵ˅ˊ˙ˇˎˎˇ� ˍ˃ːː� ˄ˇˋ� ʤˎˋ˖˜ˇˋː˕˅ˊˎ˃ˉ� ˃˗̤ˇ˔ˉˇ˙̻ˊːˎˋ˅ˊ�
˃ː˕˖ˇˋˉˇːʎ 
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ʤ˔˃ːˆ�˘ˇ˔˗˔˕˃˅ˊ˖�˙ˇ˔ˆˇːʎ� 

Þ ʧˋː� ˕˅ˊ˃ˆˊ˃ˈ˖ˇ˕� ʰˇ˖˜ˍ˃˄ˇˎ� ˏ˗˕˕� ˘ˑˏ� ʪˇ˔˕˖ˇˎˎˇ˔ʏ� ˇˋːˇˏ�
˓˗˃ˎˋˈˋ˜ˋˇ˔˖ˇː� ʯˋ˖˃˔˄ˇˋ˖ˇ˔� ˕ˇˋːˇ˕� ʭ˗ːˆˇːˆˋˇː˕˖˕� ˑˆˇ˔�
˓˗˃ˎˋˈˋ˜ˋˇ˔˖ˇˏ�ʲˇ˔˕ˑː˃ˎ�˃˗˕ˉˇ˙ˇ˅ˊ˕ˇˎ˖�˙ˇ˔ˆˇːʎ 

Þ ʦ˃˕�ʩˇ˔̩˖�ːˋ˅ˊ˖�˃ː�ˈˑˎˉˇːˆˇː�ʱ˔˖ˇː�ˋː˕˖˃ˎˎˋˇ˔ˇːʜ 
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ʭ˗ː˕˖˕˖ˑˈˈ˖ˇˋˎˇ�ˍ̻ːːˇː�˄ˇ˕˅ˊ̩ˆˋˉ˖�ˑˆˇ˔�ˈ˔ˇˋˉˇ˕ˇ˖˜˖�˙ˇ˔ˆˇː�˗ːˆ�
ʹ˃˕˕ˇ˔ˎˇ˅ˍ˃ˉˇː�˃˗ˈ˖˔ˇ˖ˇːʎ 

· ʹˑ�ˍˑ˔˔ˑ˕ˋ˘ˇ�ʩ˃˕ˇ�ʊ˜ʎʤʎ�˕˅ˊ˙ˇˈˎˋˉˇ�ʵ̩˗˔ˇʋ�ˇ˔˜ˇ˗ˉ˖�˙ˇ˔ˆˇːʎ� 
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· ʹˑ�˄˔ˇːː˄˃˔ˇ�ʩ˃˕ˇ�˃˗˕˖˔ˇ˖ˇː�ˍ̻ːːˇː�ˑˆˇ˔�˙ˑ�ʭˑˊˎˇˈ˃˕ˇ˔ː�
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ˈˎ͂˅ˊ˖ˋˉˇ�˄˔ˇːː˄˃˔ˇ�ʯ˃˖ˇ˔ˋ˃ˎˋˇː�˙ˋˇ�ʨ˃˔˄˘ˇ˔ˆ͂ːːˇ˔�ˑˆˇ˔�ʤˇː˜ˋː�
ˇˋːˉˇ˕ˇ˖˜˖�˙ˇ˔ˆˇːʎ�ʦˋˇ˕ˇ�ʣ˔˖�˘ˑː�ʩ˃˕ˇː�ˑˆˇ˔�ʵ˖ˑˈˈˇː�ˍ̻ːːˇː�
ʤ˔̩ːˆˇ�˘ˇ˔˗˔˕˃˅ˊˇːʎ 

· ʹˑ�ˆˋˇ�ʮ˗ˈ˖�ˇˋːˇː�ˊˑˊˇː�ʵ˃ˎ˜ˉˇˊ˃ˎ˖�˄ˇ˕ˋ˖˜˖ʏ�˙ˋˇ�ˋː�ʯˇˇ˔ː̩ˊˇʎ 
· ʹˑ�ˆˋˇ�ʸˇ˔˕ˑ˔ˉ˗ːˉ˕˕˒˃ːː˗ːˉ�ʵ˅ˊ˙˃ːˍ˗ːˉˇː�˗ː˖ˇ˔ˎˋˇˉ˖ʏ�˙ˋˇ�˜ʎʤʎ�

ˋː�ʨ˃˄˔ˋˍˇːʎ 
· ʫː�ʨ˃ˊ˔˜ˇ˗ˉˇː�ˑˆˇ˔�ʵ˅ˊˋˈˈˇːʎ 
· ʹˑ�˕˃˗˔ˇ�ˑˆˇ˔�˄˃˕ˋ˕˅ˊˇ�ʦ̩ˏ˒ˈˇ�˘ˑ˔ˊ˃ːˆˇː�˕ˋːˆʎ 



� 
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ʨˇˊˎˇ˔˕˖˔ˑˏ˕˅ˊ˗˖˜˕˅ˊ˃ˎ˖ˇ˔ʏ� ʣ˗˕ˎˇˉ˗ːˉ� ˆˇ˔� ʭˑˏ˒ˑːˇː˖ˇːʏ�
ʭ˃˄ˇˎ˓˗ˇ˔˕˅ˊːˋ˖˖ˇ� ˗˕˙ʎʋʎ� ʹˇːː� ˆˋˇ� ʣːˈˑ˔ˆˇ˔˗ːˉˇː� ˃ː� ˆˋˇ�
ˇˎˇˍ˖˔ˋ˕˅ˊˇ�ʫː˕˖˃ˎˎ˃˖ˋˑː�ːˋ˅ˊ˖�ˇ˔ˈ͂ˎˎ˖�˕ˋːˆʏ�ˋ˕˖�ˆˋˇ�ʫː˕˖˃ˎˎ˃˖ˋˑː�ˆˇ˕�
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ʣʥʪʶʷʰʩ 
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ʧˋː�ʯ˃˕˅ˊˋːˇː˄˗˅ˊ�ˈ͂ˊ˔ˇːʏ�ˆ˃˕�ˆˋˇ�ʸˇ˔ˈˑˎˉ˗ːˉ�ˆˇ˔�˃ː�ˆˇ˔�ʩˇ˔̩˖�
ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖ˇː�ʣ˔˄ˇˋ˖ˇː�ˇ˔ˎ˃˗˄˖ʎ�ʣ˗ˈ�ˆˋˇ˕ˇ�ʣ˔˖�˗ːˆ�ʹˇˋ˕ˇ�˙ˋ˔ˆ�ˇ˕�
ˇˋːˈ˃˅ˊˇ˔ʏ�ˆˋˇ�˘ˇ˔˕˅ˊˋˇˆˇːˇː�ʧˋːˉ˔ˋˈˈˇ�˃ːˉˇˏˇ˕˕ˇː�˜˗�˒ˎ˃ːˇːʏ�˗ːˆ�
˃˗˅ˊ�ˇˋːˇ�ˇ˘ˇː˖˗ˇˎˎˇ�ʨˇˊˎˇ˔˕˗˅ˊˇ�˙ˋ˔ˆ�ˇ˔ˎˇˋ˅ˊ˖ˇ˔˖ʎ 

ʫˏ�ʨ˃ˎˎˇ�ˇˋːˇ˕�ʵ˅ˊ˃ˆˇː˕�ˑˆˇ˔�ˇˋːˇ˔�
ʤˇ˖˔ˋˇ˄˕˕˖̻˔˗ːˉʜ� 

· ʦ˃˕�ʩˇ˔̩˖�˕ˑˈˑ˔˖�˃˄˕˅ˊ˃ˎ˖ˇːʎ

· ʵˋ˅ˊ�˃ː�ˇˋː�˃˗˖ˑ˔ˋ˕ˋˇ˔˖ˇ˕�ʭ˗ːˆˇːˆˋˇː˕˖˜ˇː˖˔˗ˏ�˙ˇːˆˇːʎ

ʸˑ �ˏʣ˗ˈ˕˖ˇˎˎˇ �̝˘ˇ˔ˎ˃ːˉˇːʏ�ˆ˃˕ �̞ˇ �̝˃˗˕ˉˇ˄ˋˎˆˇ �̟ˋ˕ �̟
ˋːʜ 
· ʧˋː˕˅ˊ˃ˎ˖ˇːʑʣ˄˕˅ˊ˃ˎ˖ˇː

· ʵˑˎˎ˙ˇ˔˖-̈ːˆˇ˔˗ːˉ

· ʵ˖ˋˎˎˎˇˉ˗ːˉ

· ʹ˃˔˖˗ːˉ

· ʹ˃˕�ˋˏ�ʵ˅ˊ˃ˆˇː˕ˈ˃ˎˎ�˜˗�˖˗ː�˄˜˙ʎ�˜˗�˗ː˖ˇ˔ˎ˃˕˕ˇː�ˋ˕˖ʎ



ʭʧʰʰʼʧʫʥʪʰʷʰʩ�ʦʧ �ɹʯʣʵʥʪʫʰʧ 
ʦ˃˕�ʶ˛˒ˇː˕˅ˊˋˎˆ�ˋ˕˖�˃ː�ˆˇ˔�ʩˇ˔̩˖�˃ːˉˇ˄˔˃˅ˊ˖�˗ːˆ�ˇː˖ˊ̩ˎ˖�ˆˋˇ�
˖ˇ˅ˊːˋ˕˅ˊˇː�ʦ˃˖ˇː�ˆˇ˔�ʯ˃˕˅ˊˋːˇʎ�ʦ˃˕�ʶ˛˒ˇː˕˅ˊˋˎˆ�ˇː˖ˊ̩ˎ˖�ˆˋˇ�˘ˑː�
ˆˇː�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�˘ˑ˔ˉˇ˕ˇˊˇːˇː�ʣːˉ˃˄ˇːʏ�ˋː˕˄ˇ˕ˑːˆˇ˔ˇʜ 

· ˆˇ˔�ʩˇ˔̩˖ˇ˖˛˒� 

· ˆˋˇ�ʵˇ˔ˋˇːː˗ˏˏˇ˔�ʊʓʔ�ʼˇˋ˅ˊˇːʋ� 

· ˆ˃˕�ʤ˃˗ˌ˃ˊ˔� 

· ˆˋˇ�ʰ˗ˏˏˇ˔�ˆˇ˕�ˇˎˇˍ˖˔ˋ˕˅ˊˇː�ʵ˅ˊ˃ˎ˖˒ˎ˃ː˕� 

· ˇˎˇˍ˖˔ˋ˕˅ˊˇ�ʦ˃˖ˇː� 

· ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˖˛˒� 

· ʭ̩ˎ˖ˇˏˋ˖˖ˇˎˈ͂ˎˎ˗ːˉ� 

· ʮˑˉˑ�˗ːˆ�ʣˆ˔ˇ˕˕ˇ�ˆˇ˕�ʪˇ˔˕˖ˇˎˎˇ˔˕� 
ʦ˃˕�ʶ˛˒ˇː˕˅ˊˋˎˆ�ˆ˃˔ˈ�ːˋˇ�ˇː˖ˈˇ˔ː˖�˙ˇ˔ˆˇːʎ 

ʧː˖ˊ̩ˎ˖�ˈˎ˗ˑ˔ˋˇ˔˖ˇ�ʶ˔ˇˋ˄ˊ˃˗˕ˉ˃˕ˇ� 

ʶ˛˒ˇː˕˅ˊˋˎˆ 
ʫˆˇː˖ˋˈˋ˜ˋˇ˔˖�ˌˇˆˇ�ʯ˃˕˅ˊˋːˇ�ˇˋːˆˇ˗˖ˋˉʎ 
ʧ˔ˎ˃˗˄˖�ˆˋˇ�ʫˆˇː˖ˋˈˋ˜ˋˇ˔˗ːˉ�ˆˇ˔�˕˒ˇ˜ˋˈˋ˕˅ˊˇː�ʧ˔˕˃˖˜˖ˇˋˎˇ�ˈ͂˔�ˆˋˇ�
ʯ˃˕˅ˊˋːˇ 

ʵˇ˔˘ˋ˅ˇ˃ːˈˑ˔ˆˇ˔˗ːˉ 
ʦˋˇ�ʭˇːːˆ˃˖ˇː�˘ˑˏ�ʶ˛˒ˇː˕˅ˊˋˎˆ�˃˄˕˅ˊ˔ˇˋ˄ˇː�˗ːˆ�ˋː�ˇˋːˇ˔�ʶ˃˄ˇˎˎˇ�
ˇ˔ˈ˃˕˕ˇːʏ�˗ˏ�˕ˋˇ�ˋˏ�ʤˇˆ˃˔ˈ˕ˈ˃ˎˎ�ˎˇˋ˅ˊ˖�˃˄˔˗ˈˇː�˜˗�ˍ̻ːːˇːʎ� 

ʤ˃˗˔ˇˋˊˇ 

ʩ˔̻̤ˇ� 

ʵˇ˔ˋˇːː˗ˏˏˇ˔� 

ʪˇ˔˕˖ˇˎˎ˗ːˉ˕ˌ˃ˊ˔ 

ʵ˖˔ˑˏˎ˃˗ˈ˒ˎ˃ː 

ʣ˅˅ˇ˕˕ˑ˔ˋ 

ʫː˕˖˃ˎˎ˃˖ˋˑː˕-�˗ːˆ�ʤˇ˖˔ˋˇ˄˕˃ːˎˇˋ˖˗ːˉ ʓ  

ʩˇ˕˃ˏ˖˙˃˕˕ˇ˔˕ˑːˆˇ�ʶʹ ʓ  

ʫː˕˖˃ˎˎ˃˖ˋˑː˕˃ːˎˇˋ˖˗ːˉ�ˆˇ˕�ˍ˃˄ˇˎˉˇ˄˗ːˆˇːˇː�
ʴˇˉˎˇ˔˕ 

ʓ  
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ʦˋˇ˕ˇ˕�ʲ˔ˑˆ˗ˍ˖�ˇː˖ˊ̩ˎ˖�ˈˎ˗ˑ˔ˋˇ˔˖ˇ�ʶ˔ˇˋ˄ˊ˃˗˕ˉ˃˕ˇʏ�ˆˋˇ�˗ː˖ˇ˔�ˆ˃˕�
ʭ˛ˑ˖ˑ-ʲ˔ˑ˖ˑˍˑˎˎ�ˈ˃ˎˎˇːʎ�ʦ˃˕�ʩ˃˕�ˆ˃˔ˈ�ːˋ˅ˊ˖�ˋː�ˆˋˇ�ʣ˖ˏˑ˕˒ˊ̩˔ˇ�˃˄ˉˇʐ
ˎ˃˕˕ˇː�˙ˇ˔ˆˇːʎ 

ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˖˛˒ʜ�ʴʕʔ 

ʯˇ˔ˍˏ˃ˎˇ�ˆˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˕�ʴʕʔʜ 
ʯˋːˋˏ˃ˎˇ�ʷˏ˙ˇˎ˖˄ˇˎ˃˕˖˗ːˉ�ˆ˗˔˅ˊ�ˆˇː�ˉˇ˔ˋːˉˇː�ʹˇ˔˖�ˉˎˑ˄˃ˎˇː�ʧ˔ʐ
˙̩˔ˏ˗ːˉ˕˒ˑ˖ˇː˖ˋ˃ˎ˕�ʩʹʲ 

· ˕˅ˊ˙ˇ˔�ˇː˖ˈˎ˃ˏˏ˄˃˔ʏ�ʭˎ˃˕˕ˇ�ʣʔʮ�ː˃˅ˊ�ʫʵʱ�ʚʓʙ� 

· ːˋˇˆ˔ˋˉˇ�ʸˇ˔˄˔ˇːː˗ːˉ˕ˉˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖ 

· ˉˇ˔ˋːˉˇ�ʶˑ˚ˋ˜ˋ˖̩˖ 
ʦˋˇ�ʯˇːˉˇ�ˆˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˕�ˋ˕˖�˃˗ˈ�ˆˇˏ�ʶ˛˒ˇː˕˅ˊˋˎˆ�ˆˇ˕�ʩˇ˔̩˖˕�
˃ːˉˇˉˇ˄ˇːʎ 
ʯˇːˉˇ�ˆˇ˕�ˋˏ�ʹˇ˔ˍ�ˇˋːˉˇˈ͂ˎˎ˖ˇː�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˕�˗ːˆ�ʶˑːːˇː� 
ʥʱʔ-̈˓˗ˋ˘˃ˎˇː˖ʜ 

ʩ˔̻̤ˇ 
ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�

ʊˍˉʋ 
ʶˑːːˇː�ʥʱʔ-
̈˓˗ˋ˘˃ˎˇː˖ 

ʓʘʎʔ-ʔʖʎʔ ʖʎʗ ʕʏʒʖ 

ʕʒʎʔ-ʖʒʎʔ ʙʎʗ ʗʏʒʘ 

ʕ ʫʰʨʱʴʯʣʶʫʱʰʧ �hʼʷʯ�ʭ̈ʮʶʧʯʫʶʶʧʮ 

ʲˊ˛˕ˋˍ˃ˎˋ˕˅ˊˇ�ʯˇ˔ˍˏ˃ˎˇ�ˆˇ˕�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˕�ʴʕʔ� 

ʵˋ˅ˊˇ˔ˊˇˋ˖˕ˍˎ˃˕˕ˇ�ʊʫʵʱ�ʚʓʙʋ� ʣʔʮ� 

ʩʹʲ ʘʙʗ 

ʮʨʮ�ʯˋːˋˏ˃ˎˇ�ʧː˖ˈˎ˃ˏˏ˄˃˔ˍˇˋ˖˕ˉ˔ˇː˜ˇ��� ʒʎʕʒʙ� 

ʤʸ�ʸˇ˔˄˔ˇːː˗ːˉ˕ˉˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖�� ʘʏʙ 

ʵˋˇˆˇ˒˗ːˍ˖� -ʗʔ� 

ʩʹʲ ʘʙʗ� 

ʩʹʲ� ʘʙʙ� 

ʵˇˎ˄˕˖ˇː˖˜͂ːˆ˗ːˉ˕˖ˇˏ˒ˇ˔˃˖˗˔ ʘʖʚ� 

 

 

ŬŐͬŵϯ�Λ�ϲϬΣ� 

ĐŵͬƐ 

Σ� 

ϭϬϬ�Ǉƌ�/d, 

�Z^�ϭϬϬ�Ǉƌ�/d, 

Σ� 



ʖ ʸʱ �ɹʦʧ �ɹʫʰʵʶʣʮʮʣʶʫʱʰ 
ʣːˎˋˇˈˇ˔˗ːˉ 
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· ʦ˗˔˅ˊ�ʸˇ˔ˉˎˇˋ˅ˊ�ˆˇ˔�ʦ˃˖ˇː�ˏˋ˖�ˆˇˏ�˃ː�ˆˇ˔�ʸˇ˔˒˃˅ˍ˗ːˉ�
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ʤˇˋ�ʵ˅ˊ̩ˆˇː�ˑˆˇ˔�ʯ̩ːˉˇˎːʜ� 
· ʷˏˉˇˊˇːˆ�˃˗ˈ�ˆˇˏ�ʶ˔˃ː˕˒ˑ˔˖ˆˑˍ˗ˏˇː˖�ˆˇː�˘ˑ˔ˉˇˈ˗ːˆˇːˇː�

ʵ˅ˊ˃ˆˇː�˘ˇ˔ˏˇ˔ˍˇː�˗ːˆ�ʨˑˎˉˇːˆˇ˕�˃ːˉˇ˄ˇːʜ�͔ʣːː˃ˊˏˇ�˗ː˖ˇ˔�
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· ʦˇː�ʵ˅ˊ˃ˆˇː�˘ˋ˃�ʨ˃˚�˕ˑ˙ˋˇ�ʧˋː˕˅ˊ˔ˇˋ˄ˇː�ˏˋ˖�ʴ͂˅ˍ˕˅ˊˇˋː�˄ˇˋˏ�
ʮˋˇˈˇ˔˃ː˖ˇː�˗ːˆ�ˆˇˏ�ʵ˒ˇˆˋ˖ˇ˗˔�˄ˇ˃ː˕˖˃ːˆˇːʎ� 

ʪʫʰʹʧʫʵ 
Þ ʤˇ˃ː˕˖˃ːˆ˗ːˉˇː� ˏ͂˕˕ˇː� ˋːːˇ˔ˊ˃ˎ˄� ˘ˑː� ʚ� ʶ˃ˉˇː� ː˃˅ˊ� ʧ˔ˊ˃ˎ˖�

ˆˇ˔�ʹ˃˔ˇ�˘ˑ˔ˉˇːˑˏˏˇː�˙ˇ˔ˆˇːʎ�ʯˇˎˆ˗ːˉˇː�ː˃˅ˊ�ʣ˄ˎ˃˗ˈ�ˆˋˇ˕ˇ˔�
ʨ˔ˋ˕˖�˙ˇ˔ˆˇː�ːˋ˅ˊ˖�˄ˇ˔͂˅ˍ˕ˋ˅ˊ˖ˋˉ˖ʎ� 

ʮ˃ˉˇ˔˗ː �̄ 
ʦˋˇ�˃˗̤ˇː�˃ː�ˆˇ˔�ʸˇ˔˒˃˅ˍ˗ːˉ�˃ːˉˇ˄˔˃˅ˊ˖ˇː�ʪˋː˙ˇˋ˕ˇ�˄ˇ˃˅ˊ˖ˇːʎ� 

ʫː�˒˃˔˖ˋ˅ˑˎ˃˔ˇʜ� 
Þ ˖ˇˏ˒ˇ˔˃˖˗˔˃�˃ˏ˄ˋˇː˖ˇ�ˏˋːˋˏ˃�-ʔʒ˲ʥ� 

 ʊ˒ˑ˕˕ˋ˄ˋˎˋ�ˆ˃ːːˋ�˃ˋ�˅ˑˏ˒ˑːˇː˖ˋʋ 
Þ ˖ˇˏ˒ˇ˔˃˖˗˔˃�˃ˏ˄ˋˇː˖ˇ�ˏ˃˕˕ˋˏ˃�ʍʖʗ˲ʥ 
Þ  ʊ˒ˑ˕˕ˋ˄ˋˎˇ�˃˒ˇ˔˖˗˔˃�˘˃ˎ˘ˑˎˇ�˕ˋ˅˗˔ˇ˜˜˃ʋ 
Þ ˗ˏˋˆˋ˖̥�˔ˇˎ˃˖ˋ˘˃�ˏ˃˕˕ˋˏ˃�ʛʗʆ 
Þ  ʊ˒ˑ˕˕ˋ˄ˋˎˋ�ˆ˃ːːˋ�˅ˑˏ˒ˑːˇː˖ˋ�ˇˎˇ˖˖˔ˋ˅ˋʋ 

ʪʫʰʹʧʫʵ 
Þ ʹ̩ˊ˔ˇːˆ�ˆˇ˕�ʶ˔˃ː˕˒ˑ˔˖˕�ˆ˃˔ˈ�ˆ˃˕�ʩˇ˔̩˖�˗ˏ�ːˋ˅ˊ˖�ˏˇˊ˔�˃ˎ˕�ʓʗ˾�

ˉˇːˇˋˉ˖�˙ˇ˔ˆˇːʎ 

ʣ˗˕˒˃˅ˍˇː 
ʦ˃˔˃˗ˈ�˃˅ˊ˖ˇːʏ�ˆ˃˕˕�ˆˋˇ�ʧˋːˊˇˋ˖�ːˋ˅ˊ˖�˄ˇ˕˅ˊ̩ˆˋˉ˖�˙ˋ˔ˆʎ 
ʦ˃˕�ʸˇ˔˒˃˅ˍ˗ːˉ˕ˏ˃˖ˇ˔ˋ˃ˎ�ˇː˖˕˒˔ˇ˅ˊˇːˆ�ˆˇː�ˎˑˍ˃ˎˇː�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�
˙ˋˇˆˇ˔�˘ˇ˔˙ˇ˔˖ˇː�˄˜˙ʎ�ˇː˖˕ˑ˔ˉˇːʎ� 

 

ʸˑ˔�ˌˇˉˎˋ˅ˊˇː�ʣ˔˄ˇˋ˖ˇːʜ� 

Þ ˈˑˎˉˇːˆˇ˕�ʭ˃˒ʎ�ˎˇ˕ˇːʜ�ʹʣʴʶʷʰʩʜ�
ʵʫʥʪʧʴʪʧʫʶʵʪʫʰʹʧʫʵʧ�ʨ̠ʴ�
ʶ̈ʶʫʩʭʧʫʶʧʰ�ʣʰ�ʩʧʴ̈ʶʧʰʏ�ʦʫʧ�
ʴʕʔ�ʧʰʶʪʣʮʶʧʰ 

ʵ˅ˊ˗˖˜˘ˑ˔˔ˋ˅ˊ˖˗ːˉˇː�˄ˇː˗˖˜ˇːʏ�˗ˏ�
ˆ˃˕�ʩˇ˔̩˖�ːˋ˅ˊ˖�˜˗�˄ˇ˕˅ˊ̩ˆˋˉˇːʎ 

ʩˇ˙ˋ˅ˊ˖˕˃˗˕ˉˎˇˋ˅ˊˇ˔ 
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Þ ̠˄ˇ˔˒˔͂ˈˇːʏ�ˑ˄�ˆˋˇ�ˉˇ˕˃ˏ˖ˇ�ʣ˗˕˔͂˕˖˗ːˉʏ�ˆˋˇ�ˈ͂˔�ˆˇː�ʶ˔˃ː˕˒ˑ˔˖�
˗ːˆ� ˜˗ˏ� ʪˇ˄ˇː� ˘ˇ˔˙ˇːˆˇ˖� ˙ˋ˔ˆʏ� ˆˇː� ˘ˑ˔� ʱ˔˖� ˉˇˎ˖ˇːˆˇː�
ʵˋ˅ˊˇ˔ˊˇˋ˖˕˘ˑ˔˕˅ˊ˔ˋˈ˖ˇː� ˇː˖˕˒˔ˋ˅ˊ˖� ʊʭ˔˃ːʏ� ʩ˃˄ˇˎ˕˖˃˒ˎˇ˔ʏ� ʵˇˋˎˇʏ�
ʪ˃ˍˇː�ˇ˖˅ʎʋ 

Þ ʦ˃˕� ʲˇ˔˕ˑː˃ˎ� ˏˋ˖� ˆˇ˔� ˈ͂˔� ˆˋˇ� ˌˇ˙ˇˋˎˋˉˇ� ʵˋ˖˗˃˖ˋˑː� ˉˇˇˋˉːˇ˖ˇː�
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ˆˇ˔�ʫː˕˖˃ˎˎ˃˖ˋˑː�ˇː˖˕˖˃ːˆˇːˇ�ʴ͂˅ˍ˕˖̩ːˆˇ�ʊʵ˅ˊ˙ˇˋ̤˔͂˅ˍ˕˖̩ːˆˇʏ�
ʵ˅ˊˎ˃˅ˍˇʏ�ʣː˕˅ˊˎ˗˕˕˒˔ˑˆ˗ˍ˖ˇ ͚ʋ�ˇː˖ˈˇ˔ː˖ʎ� 
ʦ˃ːː�ˏ˗˕˕�ˆˋˇ�ʣːˎ˃ˉˇ�ˏˋ˖�˕˃˗˄ˇ˔ˇˏ�˗ːˆ�ˊˑ˅ˊ˙ˇ˔˖ˋˉˇˏ�ʹ˃˕˕ˇ˔�
˄ˇˈ͂ˎˎ˖�˙ˇ˔ˆˇːʎ 

ʤˇ˕˖ˇˊˇːˆ �̌ʣːˎ˃ˉˇː 
ʹˇːː�ˇˋː�ːˇ˗ˇ˕�ʩˇ˔̩˖�ˋː�ˇˋː�˄ˇ˕˖ˇˊˇːˆˇ˕�ʵ˛˕˖ˇˏ�ˇˋːˉˇ˄˃˗˖�˙ˋ˔ˆʏ�
ˏ˗˕˕�ˆ˃˕�ʵ˛˕˖ˇˏ�ˉˇ˕˒͂ˎ˖�˙ˇ˔ˆˇːʏ�ˆ˃ˏˋ˖�ˇ˕�ˈ˔ˇˋ�˘ˑː�ʲ˃˔˖ˋˍˇˎːʏ�
ʵ˅ˊˎ˃ˏˏ�˗ːˆ�ʴ͂˅ˍ˕˖̩ːˆˇː�˃ˎˎˇ˔�ʣ˔˖�ˋ˕˖ʎ� 
ʦˋˇ�ʣːˎ˃ˉˇ�ˏ˗˕˕�˘ˑ˔�ˆˇ˔�ʫː˕˖˃ˎˎ˃˖ˋˑː�ˆˇ˕�ːˇ˗ˇː�ʩˇ˔̩˖ˇ˕�ˇː˖ˎˇˇ˔˖�
˙ˇ˔ˆˇːʎ� 
ʦˋˇ�ʸˇ˔˗ː˔ˇˋːˋˉ˗ːˉˇː�ˍ̻ːːˇː�ː˗˔�ˏˋ˖�ˇˋːˇˏ�˄ˇ˕˖ˋˏˏ˖ˇː�
ʹ˃˕˕ˇ˔ˆ˔˗˅ˍ�˃˗˕ˉˇ˕˒͂ˎ˖�˙ˇ˔ˆˇːʎ�ʦˋˇ�ʣːˎ˃ˉˇ�ˏ˗˕˕�ˆ˃ːː�ˋː�
ʣ˄˕˅ˊːˋ˖˖ˇː�ˉˇ˕˒͂ˎ˖�˙ˇ˔ˆˇːʎ� 
ʤˇ˕ˑːˆˇ˔ˇ˕�ʣ˗ˉˇːˏˇ˔ˍ�˕ˑˎˎ˖ˇ�˃˗˅ˊ�˃˗ˈ�ˆˋˇ�͔ʶˑ˖˒˗ːˍ˖ˇ͒�ˉˇˎˇˉ˖�
˙ˇ˔ˆˇːʏ�˙ˑ�˕ˋ˅ˊ�˃˗ˈˉ˔˗ːˆ�ˆˇ˔�ˉˇ˔ˋːˉˇː�ʦ˗˔˅ˊˈˎ˗˕˕ˏˇːˉˇ�ˎˇˋ˅ˊ˖�
˗ːˆ�˘ˋˇˎ�ʵ˅ˊˏ˗˖˜�˃ː˕˃ˏˏˇˎː�ˍ˃ːːʎ�ʦ˃ːː�ˏ˗˕˕�ˆˋˇ�ʣːˎ˃ˉˇ�ˏˋ˖�
˕˃˗˄ˇ˔ˇˏ�˗ːˆ�ˊˑ˅ˊ˙ˇ˔˖ˋˉˇˏ�ʮˇˋ˖˗ːˉ˕˙˃˕˕ˇ˔�˄ˇˈ͂ˎˎ˖�˙ˇ˔ˆˇːʎ� 
ʹˇːː�ˆˋˇ�ʹ˃˕˕ˇ˔˓˗˃ˎˋ˖̩˖�ː˃˅ˊ�ˆˇˏ�ʵ˒͂ˎˇː�ˋˏˏˇ˔�ːˑ˅ˊ�
˗ː˜˗˔ˇˋ˅ˊˇːˆ�ˋ˕˖ʏ�ˏ͂˕˕ˇː�ʯ˃̤ː˃ˊˏˇː�˜˗˔�ʸˇ˔ˏˇˋˆ˗ːˉ�˘ˑː�
ʵ˖̻˔˗ːˉˇː�ˇ˔ˉ˔ˋˈˈˇː�˙ˇ˔ˆˇːʎ� 
ʧˋːˇ�ʯ̻ˉˎˋ˅ˊˍˇˋ˖ʏ�˗ˏ�ˆˋˇ�ʸˇ˔˗ː˔ˇˋːˋˉ˗ːˉˇː�˜˗�ˇː˖ˈˇ˔ːˇːʏ�˄ˇ˕˖ˇˊ˖�
ˆ˃˔ˋːʏ�ˇˋːˇː�ʨˋˎ˖ˇ˔�˜˗�ˋː˕˖˃ˎˎˋˇ˔ˇːʎ 

ʹ˃˖ˇ˔�˅ˑˏ˒ˑːˇː˖�ˈˑ˔�˅ˑ˔˔ˑ˕ˋˑː�ˎˋˏˋ˖�ˑː�
ʥˑ˒˒ˇ˔ 

ʲʪ ʙʏʗ�̼�ʛʏʒ   

ʵʱʖ
-- ʞ�ʓʒʒ   

ʪʥʱʕ
-�ʑ�ʵʱʖ

-- ʠ�ʓ   

ʶˑ˖˃ˎ�ʪ˃˔ˆːˇ˕˕ ʚ�̼�ʓʗ ˲ˈ 

ʥˎ- ʞ�ʗʒ ˒˒ˏ 

ʲʱʖ�
ʕ- ʞ�ʔʏʒ ˒˒ˏ 

ʰʪʕ ʞ�ʒʏʗ ˒˒ˏ 

ʨ˔ˇˇ�ʥˊˎˑ˔ˋːˇ ʞ�ʒʏʗ ˒˒ˏ 

ʨˇʕ�ʍ ʞ�ʒʏʗ ˒˒ˏ 

ʯːʍʍ ʞ�ʒʏʒʗ ˒˒ˏ 

ʥʱʔ ʞ�ʗʒ ˒˒ˏ 

ʪʔʵ ʞ�ʗʒ ˒˒˄ 

ʶˇˏ˒ˇ˔˃˖˗˔ˇ ʞ�ʘʗ ˲ʥ 

ʱ˚˛ˉˇː�˅ˑː˖ˇː˖ ʞ�ʒʏʓ ˒˒ˏ 

ʵ˃ːˆ 

ʓʒ�ˏˉʑʮ 

ʒʎʓ�˖ˑ�ʒʎʙˏˏ�ˏ˃˚�
ˆˋ˃ˏˇ˖ˇ˔�  

ʨˇ˔˔ˋ˖ˇ�ˊ˛ˆ˔ˑ˚ˋˆˇ�
ʨˇʕʱʖ�ʊ˄ˎ˃˅ˍʋ 

ʦˑ˕ˇ�ʞ�ʙʎʗ�ˏˉʑʮ�ʗʒʆ�
ˑˈ�ˏ˃˕˕� 

˙ˋ˖ˊ�ˆˋ˃ˏˇ˖ˇ˔�ʞ�ʓʒ�
˹ˏ�  

ʫ˔ˑː�ˑ˚ˋˆˇ�ʨˇʔʱʕ�
ʊ˔ˇˆʋ 

ʦˑ˕ˇ�ʞ�ʙʎʗˏˉʑʮ� 

ʦˋ˃ˏˇ˖ˇ˔�ʞ�ʓ�˹ˏ�  

ʦˋˇ�ʩ˃˔˃ː˖ˋˇ�ˆˇ˅ˍ˖�ˍˇˋːˇ�ʵ˅ˊ̩ˆˇːʏ�ˆˋˇ�
ˆ˗˔˅ˊ�ʭ˃ˎˍ˄ˋˎˆ˗ːˉ�ˇː˖˕˖˃ːˆˇː�˕ˋːˆʏ�
ʸˇ˔ˍ˔˗˕˖˗ːˉˇː�˗ːˆ�ʵ˅ˊˏ˗˖˜�˘ˑˏ�
ʹ˃˕˕ˇ˔˜˗ˎ˃˗ˈ�˗ːˆʑˑˆˇ˔�˃˗˕�ˆˇ˔�
ˈˇˊˎˇːˆˇː�ʴˇˋːˋˉ˗ːˉ�ˆˇ˔�ʣːˎ˃ˉˇːʎ 



ʹ˃˕˕ˇ˔ˈˋ ˎ˖ˇ˔ 
Þ ʦˇ˔� ʨˋˎ˖ˇ˔�ˏ˗˕˕� ˆˋ˔ˇˍ˖� ˃ˏ�ʹ˃˕˕ˇ˔ˇˋː˖˔ˋ˖˖� ˆˇ˕� ʩˇ˔̩˖˕� ˋː˕˖˃ˎˎˋˇ˔˖�

˙ˇ˔ˆˇːʏ�˃ː�ˇˋːˇ˔�ˈ͂˔�ˆˋˇ�ʴˇˋːˋˉ˗ːˉ�ˇˋːˈ˃˅ˊ�ˇ˔˔ˇˋ˅ˊ˄˃˔ˇː�ʵ˖ˇˎˎˇʎ 
Þ ʦˇ˔� ʨˋˎ˖ˇ˔� ˆ˃˔ˈ� ːˋˇˏ˃ˎ˕� ˇː˖ˈˇ˔ː˖� ˙ˇ˔ˆˇːʏ� ˙ˇˋˎ� ˆ˃ˆ˗˔˅ˊ� ˆˇ˔�

ʩ˃˔˃ː˖ˋˇ˃ː˕˒˔˗˅ˊ�˘ˇ˔˙ˋ˔ˍ˖�˙ˋ˔ˆʎ 
ʧˏ˒ˈˑˊˎˇːˇ˔�ʨˋˎ˖ˇ˔ 

ʒʏʗ�ˏˏ�ʊʕʒ�ˏˇ˕ˊʋ 

ʯˋːˋˏ˃ˎˇ �̝ʦ˗˔˅ˊˈˎ˗˕ �̞˜˗ �ˏʹ̩˔ˏˇ˖˃˗˕˅ˊˇ �̝ 
ʦˇ˔�ˏˋːˋˏ˃ˎˇ�ʹ˃˕˕ˇ˔ˆ˗˔˅ˊˈˎ˗˕˕�ˋ˕˖�ˋː�ˆˇː�˖ˇ˅ˊːˋ˕˅ˊˇː�ʦ˃˖ˇː�
˃ːˉˇˉˇ˄ˇːʎ 
ʹˇːː�ˆˇ˔�ʦ˗˔˅ˊˈˎ˗˕˕�ˆˇ˔�ʣːˎ˃ˉˇ�ˉˇ˔ˋːˉˇ˔�ˋ˕˖�˃ˎ˕�ˆˇ˔�ˏˋːˋˏ˃ˎˇ�
ʦ˗˔˅ˊˈˎ˗˕˕ʏ�ˋ˕˖�ˆ˃˕�ʵ˛˕˖ˇˏ�˙ˋˇ�ˋː�ˆˇ˔�ʣ˄˄ˋˎˆ˗ːˉ�ˆ˃˔ˉˇ˕˖ˇˎˎ˖�˜˗�
˗ˏˉˇˊˇːʎ� 

ʯ˃˚ˋˏ˃ˎˇ �̝ʦ˗˔˅ˊˈˎ˗˕ �̞˜˗ �ˏʹ̩˔ˏˇ˖˃˗˕˅ˊˇ �̝ 
ʦˇ˔�ˏ˃˚ˋˏ˃ˎˇ�ʹ˃˕˕ˇ˔ˆ˗˔˅ˊˈˎ˗˕˕�ˋ˕˖�ˋː�ˆˇː�˖ˇ˅ˊːˋ˕˅ˊˇː�ʦ˃˖ˇː�
˃ːˉˇˉˇ˄ˇːʎ 
ʹˇːː�ˆˇ˔�ʦ˗˔˅ˊˈˎ˗˕˕�ˆˇ˔�ʣːˎ˃ˉˇ�ˊ̻ˊˇ˔�ˋ˕˖�˃ˎ˕�ˆˇ˔�ˏ˃˚ˋˏ˃ˎˇ�
ʦ˗˔˅ˊˈˎ˗˕˕ʏ�ˋ˕˖�ˆˇ˔�ʹ̩˔ˏˇ˖˃˗˕˅ˊˇ˔�˙ˋˇ�ˋː�ˆˇ˔�ʣ˄˄ˋˎˆ˗ːˉ�ˆ˃˔ˉˇ˕˖ˇˎˎ˖�
˜˗�˗ˏˉˇˊˇːʎ� 

ʨ˔ˑ˕˖ˉˇˈ˃ˊ˔ 
ʹˇːː�ˆ˃˕�ʩˇ˔̩˖�ˑˆˇ˔�ˆˋˇ�˄ˇ˖˔ˇˈˈˇːˆˇː�ʪ˛ˆ˔˃˗ˎˋˍ˃ː˕˅ˊˎ͂˕˕ˇ�
ʶˇˏ˒ˇ˔˃˖˗˔ˇː�˗ˏ�ʒ˲ʥ�˃˗˕ˉˇ˕ˇ˖˜˖�˕ˋːˆʜ 

· ˆˇˏ�ʹ˃˕˕ˇ˔�ʩˎ˛ˍˑˎ�˜˗˕ˇ˖˜ˇː�ˑˆˇ˔
· ˆˋˇ�ʴˑˊ˔ˎˇˋ˖˗ːˉˇː�ˏˋ˖�˗ː˖ˇ˔�ˆˇ˔�ʫ˕ˑˎˋˇ˔˗ːˉ�˃ːˉˇ˄˔˃˅ˊ˖ˇː�

ʪˇˋ˜ˍ˃˄ˇˎː�˕˅ˊ͂˖˜ˇː�ˑˆˇ˔

· ˆˋˇ�ʣːˎ˃ˉˇ�˄ˇˋ�ˎ˃ːˉˇː�ʵ˖ˋˎˎ˕˖̩ːˆˇː�ˇː˖ˎˇˇ˔ˇːʎ

ʩˇˈ˔ˋˇ˔˕˅ˊ˗˖˜ˎ̻˕˗ːˉ
ʤˇ˔͂˅ˍ˕ˋ˅ˊ˖ˋˉˇːʏ�ˆ˃˕˕�ˆˋˇ�ʸˇ˔˙ˇːˆ˗ːˉ�˘ˑː�ʩˇˈ˔ˋˇ˔˕˅ˊ˗˖˜ˏˋ˖˖ˇˎː�
˜˗�ˇ˔ˊ̻ˊ˖ˇː�ʦ˔˗˅ˍ˘ˇ˔ˎ˗˕˖ˇː�ˈ͂ˊ˔˖�ʎ
ʵˋ˅ˊ�˘ˇ˔ˉˇ˙ˋ˕˕ˇ˔ːʏ�ˆ˃˕˕�ˆˋˇ�˘ˇ˔˙ˇːˆˇ˖ˇ�ʩˎ˛ˍˑˎ˃˔˖�ˋːˊˋ˄ˋˇ˔˖�ˋ˕˖�ʊːˋ˅ˊ˖�
ˍˑ˔˔ˑ˕ˋ˘ʋ�˗ːˆ�˘ˇ˔˖˔̩ˉˎˋ˅ˊ�ˏˋ˖�ˆˇː�ʭˑˏ˒ˑːˇː˖ˇː�ˆˇ˕�
ʪ˛ˆ˔˃˗ˎˋˍˍ˔ˇˋ˕ˇ˕ʎ 
ʭˇˋːˇ�ʩˇˏˋ˕˅ˊˇ�˃˗˕�˗ː˖ˇ˔˕˅ˊˋˇˆˎˋ˅ˊˇː�ʩˎ˛ˍˑˎ˃˔˖ˇː�˄ˇː˗˖˜ˇː� 
ʊ˜ʎʤʎ�ʧ˖ˊ˛ˎ�ˏˋ˖�ʲ˔ˑ˒˛ˎˇːˉˎ˛ˍˑˎʋʎ 

ʦ˃˕�ʩˇ˔̩˖�ˏ˗˕˕�ˋˏˏˇ˔�˘ˑ˔�ʨ˔ˑ˕˖��
ˉˇ˕˅ˊ͂˖˜˖�˕ˇˋːʎ 
ʣː˕ˑː˕˖ˇː�ˍ̻ːːˇː�ˋ˔˔ˇ˒˃˔˃˄ˎˇ 
ʵ˅ˊ̩ˆˇː�˘ˇ˔˗˔˕˃˅ˊ˖�˙ˇ˔ˆˇː�ʎ 

ʯˋːˆˇ˕˖˘ˑˎ˗ˏˇː˕˖˔ˑˏ 

ʯ˃˚ˋˏ˃ˎ˘ˑˎ˗ˏˇː˕˖˔ˑˏ 



� 

ϭ�tćƌŵĞƚĂƵƐĐŚĞƌ� 

Ϯ�&ƌŽƐƚƐĐŚƵƚǌ-,ĞŝǌǁŝĚĞƌƐƚĂŶĚ� 

ϯ�tĂƐƐĞƌƚĞŵƉĞƌĂƚƵƌƐŽŶĚĞ 

ϰ��ƵƐůĂƐƐ 

ϱ�^ƚƌƂŵƵŶŐƐǁćĐŚƚĞƌ 

ϲ��ŶƚůƺŌƵŶŐ 

ϳ�^ŝĐŚĞƌŚĞŝƚƐĚƌƵĐŬǁćĐŚƚĞƌ��ŶůĂŐĞŶůĂƐƚ 

ϴ�WƵŵƉĞ 

ϵ�^ŝĐŚĞƌŚĞŝƚƐǀĞŶƟů 

ϭϬ�E͘ǀ͘ 

ϭϭ��ďƐƉĞƌƌǀĞŶƟůĞ� 

ϭϮ�&ŝůƚĞƌ 

ϭϯ��ůĂƐƟƐĐŚĞ�sĞƌďŝŶĚƵŶŐĞŶ� 

ϭϰ�>ĞŝƚƵŶŐƐŚĂůƚĞƌƵŶŐĞŶ� 

ϭϱ��ǇƉĂƐƐ�ĐŚĞŵŝƐĐŚĞ�ZĞŝŶŝŐƵŶŐ�tćƌŵĞƚĂƵƐĐŚĞƌ� 

ϭϲ��ǇƉĂƐƐ��ŶůĂŐĞŶƌĞŝŶŝŐƵŶŐ 

ʵ˖˃ːˆ˃˔ˆˉˇ˔̩˖ ʩˇ˔̩ �̟ʍ�ʲ˗ˏ˒ˇ ʩˇ˔̩ �̟ʍ�ʵ˒ˇˋ˅ˊˇ˔ 



ʵ˒ˇˋ˅ˊˇ˔˄ˇˊ̩ˎ˖ˇ˔ 
ʱ˒˖ˋˑːˇː� 

ʫː˘ˇ˔˖ˇ˔-ʲ˗ˏ˒ �̌ʍ�ʷˏˎˇːˍ˘ˇː˖ˋ �ˎʹ˃˔ˏ˙˃˕˕ˇ˔ 
ʱ˒˖ˋˑːˇː� 

ʧː˖ˎ͂ˈ˖˗ːˉ 

ʣ˗˕ˎ˃˕˕ 



� 

ʓʒ�ʩʧʴ̈ �ʁʫ �hʯʱʦʷʮʣʴʧ �ɹʭʱʰʨʫʩʷʴʣʶʫʱʰ 

ʣːˎ˃ˉˇː˕˅ˊˇˏ˃�˗ˏˉˇˍˇˊ˔˖ˇ˔�ʴ͂˅ʐ
ˍˎ˃˗ˈ�ʊʶˋ˅ˊˇˎˏ˃ːːʋ ʩˇ˔̩ �̟ˋ �ːʯˑˆ˗ˎ˄˃˗˙ˇˋ˕ �̌ 

· ʯ˃˚ˋˏ˃ˎ�ʓʘ�ʩˇ˔̩˖ˇ�ˋː˕ˉˇ˕˃ˏ˖ʎ

· ʯ˃˚ˋˏ˃ˎ�ʖ�ʩˇ˔̩˖ˇ�ˋː�ˆˇ˔�ˉˎˇˋ˅ˊˇː�ʪ˛ˆ˔˃˗ˎˋˍ˘ˇ˔˜˙ˇˋˉ˗ːˉʎ
· ʦ˃˕�ʯˑˆ˗ˎ˕˛˕˖ˇˏ�˙ˋ˔ˆ�˘ˑː�ˆˇˏ�˕ˑˉʎ�ʯʣʵʶʧʴ-ʩˇ˔̩˖�ʊʣˆ˔ˇ˕˕ˇ�ʟ�

ʒʋ�ˉˇ˕˖ˇ˗ˇ˔˖ʏ�ĺ�ʧˎˇˍ˖˔ˋ˕˅ˊˇ�ʣː˕˅ˊˎ͂˕˕ˇ�
· ʣˎˎˇ�ʩˇ˔̩˖ˇ�ˏ͂˕˕ˇː�˗ː˖ˇ˔ˇˋː˃ːˆˇ˔�ˏˋ˖�ˇˋːˇˏ�ˉˇ˕˅ˊˋ˔ˏ˖ˇː�

ʭ˃˄ˇˎ�ˏˋ˖�ʕ�ʮˇˋ˖ˇ˔ː�˘ˇ˔˄˗ːˆˇː�˙ˇ˔ˆˇː�ĺ�ʧˎˇˍ˖˔ˋ˕˅ˊˇ�
ʣː˕˅ˊˎ͂˕˕ˇʎ�ʬˇˆˇ˕�ʯˑˆ˗ˎ�ˏ˗˕˕�ˏˋ˖�ʹ˃˕˕ˇ˔˃ː˕˅ˊˎ͂˕˕ˇː�ˈ͂˔�
ʯˑˆ˗ˎˇ�ʊʣʯʱʦʋ�˃˗˕ˉˇ˕˖˃˖˖ˇ˖�˙ˇ˔ˆˇːʑ˕ˇˋːʎ

· ʬˇˆˇ˕�ʯˑˆ˗ˎ�ˍ˃ːː�ˏˋ˖�ˇˋːˇˏ�ʣːˎ˃ˉˇː-ʶ˔̩ˉˊˇˋ˖˕˕˒ˇˋ˅ˊˇ˔�
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ʱʰ ʵ˖ˇ˗ˇ˔˗ːˉ�ˆˇ˕�ʩˇ˔̩˖˕�͂˄ˇ˔�ʱː-ʱˈˈ-ʨˇ˔ː˕˅ˊ˃ˎ˖˗ːˉ�ʩ͂ˎ˖ˋˉ�ˈ͂˔�ʵʗ-ʕ�ʱʰ 

ʵʘ-ʓ 
 

ʱʨʨ ʭ͂ˊˎ˘ˇ˔˕ˋˑː 

 

ʱʰ ʸˇ˔˕ˋˑː�ˈ˔ˇˋˇ˔�ʭ͂ˊˎ˗ːˉ 

ʵʓʔ-ʓ 

 

ʱʰ ʩ͂ˎ˖ˋˉ�ˈ͂˔�ʵʓʔ-ʓ�ʱʰ�ʊʹˇ˔ˍ˕ˇˋː˕˖ˇˎˎ˗ːˉʋʎ 

ʵʓʔ-ʔ 

 ʱʨʨ ʧˋː˜ˇˎ˒˗ˏ˒ˇ�-�ʹˇ˔ˍ˕ˇˋː˕˖ˇˎˎ˗ːˉ 

ʱʰ ʯˇˊ˔ˇ˔ˇ�ʲ˗ˏ˒ˇː 

 



� 

ʩʧʴ̈ �ʁʫ �hʯʱʦʷʮʤʣʷʹʧʫʵʧ 
ʵ˖ˇˎˎˇː�ʵˋˇ�˃ː�ˌˇˆˇˏ�ʩˇ˔̩˖�ˆ˃˕�˔ˋ˅ˊ˖ˋˉˇ�ʦ˃˖˗ˏ�˗ːˆ�ˆˋˇ�˔ˋ˅ˊ˖ˋˉˇ�
ʷˊ˔˜ˇˋ˖�ˇˋːʏ�˄ˇ˘ˑ˔�ʵˋˇ�ˇ˕�˃ː�ˇˋː�ʰˇ˖˜˙ˇ˔ˍ�˃ː˕˅ˊˎˋˇ̤ˇː 

ʣˍ˖ˋ˘ˋˇ˔ˇː�ʵˋˇ�ˆˋˇ�ʯˇˊ˔ˈ˃˅ˊˍˑːˈˋˉ˗˔˃˖ˋˑːʎ 
ʦˋˇ�ˏˑˆ˗ˎ˃˔ˇ�ʭˑːˈˋˉ˗˔˃˖ˋˑː�˄ˇ˕˖ˇˊ˖�˃˗˕�ʔ�ʰˇ˖˜˙ˇ˔ˍˇːʜ�ˆˇˏ�
ʰˇ˖˜˙ˇ˔ˍ�ˆˇ˔�ʴˇˉˎˇ˔�˗ːˆ�ˆˇˏ�ʰˇ˖˜˙ˇ˔ˍ�ˆˇ˔�ʩˇ˔̩˖ˇ�
ʊʪ˃˗˒˖˒ˎ˃˖ˋːˇːʋʎ 
ʬˇˆˇ˕�ʰˇ˖˜˙ˇ˔ˍ�ˍ˃ːː�˄ˋ˕�˜˗ʓʘ�ʣˆ˔ˇ˕˕ˇː�ʊ˘ˑː�ʒ�˄ˋ˕�ʓʗʋ�˄ˇ˕ˋ˖˜ˇː�
˗ːˆ�ˏ˗˕˕�˕ˇ˒˃˔˃˖�˃ˆ˔ˇ˕˕ˋˇ˔˖�˙ˇ˔ˆˇːʎ 
ʬˇˆˇ˕�ʰˇ˖˜˙ˇ˔ˍ�˄ˇ˕ˋ˖˜˖�ˇˋːˇː�ˇˋˉˇːˇː�ʯ˃˕˖ˇ˔ʏ�ˆˇ˔�ˆˋˇ�ʣˆ˔ˇ˕˕ˇ�ʟ�ʒ�
ˊ˃˄ˇː�ˏ˗˕˕ʎ� 

ʣˆ˔ˇ˕˕ˋˇ˔˗ːˉ�ˆˇ˔�ʩˇ˔̩˖ˇ 
ʦˋˇ�ʣˆ˔ˇ˕˕ˋˇ˔˗ːˉ�ˇ˔ˈˑˎˉ˖�͂˄ˇ˔�ˆˇː�ʧː˅ˑˆˇ˔�ʧʰʥʖ�˃˗ˈ�ˆˇ˔�
ʴ͂˅ˍ˕ˇˋ˖ˇ�ˆˇ˔�ʲˎ˃˖ˋːˇʎ 

ʦˋˇ�ʣˆ˔ˇ˕˕ˇ�ˇː˖˕˒˔ˋ˅ˊ˖�ˆˇ˔�ʰ˗ˏˏˇ˔�˃˗ˈ�ˆˇˏ�ʧː˅ˑˆˇ˔ʎ� 

ʦˋˇ�ʣˆ˔ˇ˕˕ˇ�˙ˋ˔ˆ�˃ˏ�ʦˋ˕˒ˎ˃˛�ʦʵʲʓ�˃ːˉˇ˜ˇˋˉ˖ʎ 

ʤ˕˒ʎʜ� 

ʯʣʵʶʧʴʜ�ʣˆ˔ˇ˕˕ˇ�ʟ�ʒ�ʧː˅ˑˆˇ˔�ʟ�ʒ� 

ʵʮʣʸʧ�ʓʜ�ʣˆ˔ˇ˕˕ˇ�ʟ�ʓ�ʧː˅ˑˆˇ˔�ʟ�ʓ 

ʵʮʣʸʧ�ʓʗʜ�ʣˆ˔ˇ˕˕ˇ�ʟ�ʓʗ�ʧː˅ˑˆˇ˔�ʟ�ʨ 
ʦˋˇ�ʣˆ˔ˇ˕˕ˇ�ˆˇ˕�ʩˇ˔̩˖˕�˙ˋ˔ˆ�˃ˏ�ʦˋ˕˒ˎ˃˛�ʦʵʲʓ�ˆˇ˔�ʪ˃˗˒˖˒ˎ˃˖ˋːˇ�
˃ːˉˇ˜ˇˋˉ˖ʎ 

ʣˆ˔ˇ˕˕ˋˇ˔˗ːˉ�ˆˇ˔�ʵ˖ˇ˗ˇ˔˗ːˉˇː 
ʧ˕�ˍ̻ːːˇː�ˏ˃˚ˋˏ˃ˎ�ʓʘ�ʵ˖ˇ˗ˇ˔˗ːˉˇː�ˏˋ˖�ʣˆ˔ˇ˕˕ˇː�˘ˑː�ʒ�˄ˋ˕�ʓʗ�
˃ːˉˇ˕˒˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʏ�˃ˎ˕ˑ�˜ʎʤʎ�ʜ 
ʣʎ ʓʘ�ʩˇ˔̩˖ˇ�ˏˋ˖�ˌˇ˙ˇˋˎ˕�ˇˋːˇˏ�ˋː˖ˇˉ˔ˋˇ˔˖ˇː�ʴˇˉˎˇ˔�˘ˑː�ˆˇːˇː�

ˇˋːˇ˔�ˇˋː�ʯ˃˕˖ˇ˔�ˋ˕˖ʎ 
ʓʗ�ʩˇ˔̩˖ˇ�ˏˋ˖�ˌˇ˙ˇˋˎ˕�ˇˋːˇˏ�ˋː˖ˇˉ˔ˋˇ˔˖ˇː�ʴˇˉˎˇ˔�ʍ�ˇˋː�ʨˇ˔ː˔ˇˉˎˇ˔�
˃ˎ˕�ʯ˃˕˖ˇ˔ 

ʯʧʰ̠�ʍ�X�ˈ͂˔�ʕ�ʵˇˍ˗ːˆˇː�ˆ˔͂˅ˍˇː� 

ˑˆˇ˔�ʵʧʴʸʫʥʧ�ʯʧʰʷ�ʠ�ʵʧʶʶʫʰʩ�ʣʦʦʴʧʵʵ 

ʦ˔͂˅ˍˇː�ʵˋˇ�p�q�˗ˏ�ˆˋˇ�ʣˆ˔ˇ˕˕ˇ�˜˗�˙̩ˊˎˇː� 
ʪˋː˙ˇˋ˕ʜ�ʥʱʰʶʴʱʮ�ʧʰʣʤʮʧ�ʟ�ʻʧʵʏ�ʦˋˇ˕�˄ˇˆˇ˗˖ˇ˖ʏ�ˆ˃˕˕�ˆˋˇ�
ʵ˖ˇ˗ˇ˔˗ːˉ�ˆˋˇ�ʦ˃˖ˇː�ˎˇ˕ˇː�˗ːˆ�ˆˇː�ʤˇˈˇˊˎ�˕ˇːˆˇː�ˍ˃ːːʎ 

ʹˇːː�ːˋ˅ˊ˖ʏ�ˍ˃ːː�ˆˇ˔�ʥˑː˖˔ˑˎˎˇ˔�ː˗˔�ˆˋˇ�ʦ˃˖ˇː�ˎˇ˕ˇːʎ 

ʭˑˏˏ˗ːˋˍ˃˖ˋˑː˕˄˗˕�ˏˑˆ˗ˎ˃˔ˇ�
ʩˇ˔̩˖ˇ 



ʷʰʫʶʣ �͐ʫ �h
ʥʱʰʨʫʩʷʴʣʼʫʱʰʧ�
ʯʱʦʷʮʣʴʧ 
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ʓʔ�ʯʱʦʤʷʵ 
ʭˑˏˏ˗ːˋˍ˃˖ˋˑː˕˕˒ˇ˜ˋˈˋˍ˃˖ˋˑːʜ�ʴʵ-ʖʚʗ 

ʲ˔ˑ˖ˑ˅ˑˎʜ�ʯˑˆ˄˗˕ʴʶʷ：ʛʘʒʒʏʚʏʰʏʓ 

ʤ˃˗ˆ�˔˃˖ˇʜ�ʛʘʒʒ ˄˒˕ 

ʦ˃˖˃�˄ˋ˖˕ʜ�ʚ�ʦ˃˖˃�˄ˋ˖˕ 

ʲ˃˔ˋ˖˛�˄ˋ˖ʜ�ʰˑːˇ�ʲ˃˔ˋ˖˛ 

ʵ˖ˑ˒�˄ˋ˖ʜ�ʓ�ʵ˖ˑ˒�˄ˋ˖ 

 

ʣː˕˅ˊˎ͂˕˕ˇ� 

ʣ˗ˈ�ˆˇ˔�ʴ͂˅ˍ˕ˇˋ˖ˇ�ˆˇ˕�ʴˇˉˎˇ˔˕�˃ː˕˅ˊˎˋˇ̤ˇːʎ 
ʯˑˆ˗ˎ˃˔ˇ�ʩˇ˔̩˖ˇʜ��ʯˑˆ˄˗˕�˃ː�ˆˇː�ʲˑ˔˖�ˆˇ˕�ʯʣʵʶʧʴ-ʩˇ˔̩˖˕�
˃ː˕˅ˊˎˋˇ̤ˇːʎ 

 

ʣˍ˖ˋ˘ˋˇ˔˗ːˉ� 

ʯʧʰ̠�ʍ�X�ˈ͂˔�ʕ�ʵˇˍ˗ːˆˇː�ˆ˔͂˅ˍˇː� 

ˑˆˇ˔ 

ʵʧʴʸʫʥʧ�ʯʧʰʷ�ʠ�ʵʧʶʶʫʰʩ�ʣʦʦʴʧʵʵ�ʠ�ʯˑˆ˄˗˕�ˇː˃˄ˎˇ�ʠ�ʻʧʵ� 

 

 

 

 

 

 

ʒʓ ʣ˄ˈ˔˃ˉˇ 

ʒʕ ʣ˗˕ˎˇ˕ˇː 

ʒʘ ʵ˅ˊ˔ˇˋ˄ˇː�ˇˋːˇ˕�

ʓʘ ʵ˅ˊ˔ˇˋ˄ˇː�ˇˋːˇ˕�

ʨ˗ːˍ˖ˋˑː˕˅ˑˆˇ 

-�ʪʓ 

ʍ�ʪʔ 

ʣˆ˔ˇ˕˕ˇ ʨ˗ːˍ˖ˋˑː ʣːˏˇ˔ˍ˗ːˉˇː 

ʒ ʯˑˆ˗˕� ʓ�ʥˑˑˎˋːˉ, ʚ�ʱˈˈ  

ʓ ʶˇˏ˒ˇ˔˃˖˗˔ˇˋː˕˖ˇˎˎ˗ːˉ von -8℃ (o Tsafe*) bis 20℃� 

ʔ ʶˇˏ˒ˇ˔˃˖˗˔ˇˋː˕˖ˇˎˎ˗ːˉ�ʤ von -8℃ (o Tsafe*) bis 20℃� 

ʣ˗˕ˎˇ˕ˇ˔ˇˉˋ˕˖ˇ˔ʏ�ʵ˅ˊ˔ˇˋ˄ˇː�ˇˋːˇ˕�ʧˋː˜ˇˎ˔ˇˉˋ˕˖ˇ˔˕ʏ�ʵ˅ˊ˔ˇˋ˄ˇː�ˇˋːˇ˕�
ʯˇˊ˔ˈ˃˅ˊ˔ˇˉˋ˕˖ˇ˔˕ 

ΎdƐĂĨĞ�х��^͘ϰϯ 



ʦˋˇ�ʣˆ˔ˇ˕˕ˇː�ʒ�-�ʓʗ�˕ˋːˆ�ˆˋˇ�ʣˆ˔ˇ˕˕ˇː�ˆˇ˔�˃˗˕ˉˇ˙̩ˊˎ˖ˇː�ʩˇ˔̩˖ˇʎ 

ʊʣˆ˔ˇ˕˕ˇːʋʌʓʒʒʍʔʖʒ-ʊʣˆ˔ˇ˕˕ˇːʋʌʓʒʒʍʔʛʛʏ�˕ˋːˆ�˕˅ˊ˔ˇˋ˄ˉˇ˕˅ˊ͂˖˜˖ʎ 

 
 

ʩˇ˔̩˖�ˋː�ˏˑˆ˗ˎ˃˔ˇ˔�ʭˑːˈˋˉ˗˔˃˖ˋˑː� 

ʣ˗˕ˎˇ˕ˇ˔ˇˉˋ˕˖ˇ˔ 

ʣˆ˔ˇ˕˕ˇ ʨ˗ːˍ˖ˋˑː ʣːˏˇ˔ˍ˗ːˉˇː 

ʔʖʒʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʤˇ˖˔ˋˇ˄˕˃˔˖ ʓ�ʣ˄˕˅ˊ˃ˎ˖˗ːˉ 
ʔ�ʭ͂ˊˎ˗ːˉ 
ʕ�ːˋ˅ˊ˖�˄ˇː˗˖˜˖ 

ʔʖʓʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵʫʮʧʰʶ-ʯˑˆ˗˕ ʓ�ʵ˖˃ːˆ˃˔ˆ� 
ʔ�ʵˋˎˇː˖� 
ʕ�ʵ˗˒ˇ˔�˕ˋˎˇː˖� 

ʔʖʔʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʔʖʕʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʔʖʖʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʹ˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�ʩˇ˔̩˖ˇˇˋː˖˔ˋ˖˖�ʶ˙ˋ ʓ℃ 

ʔʖʗʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʹ˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�ʩˇ˔̩˖ˇ˃˗˕˖˔ˋ˖˖�ʶ˙ˑ ʓ℃ 

ʔʖʘʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʹ˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�ʣ˗˕˖˔ˋ˖˖�ˉˇ˕˃ˏ˖�ʶ˙ ʓ℃ ; ː˗˔�ˈ͂˔�ʯ˃˕˖ˇ˔�ʊʒʋ� 

ʣˆ˔ˇ˕˕ˇ ʨ˗ːˍ˖ˋˑː ʣːˏˇ˔ˍ˗ːˉˇː 

ʓʒʓ ʦˑ˒˒ˇˎ˖ˇ˔�ʵˑˎˎ˙ˇ˔˖ ʣˍ˖ˋ˘ˋˇ˔ˇːʑʦˇ˃ˍ˖ˋ˘ˋˇ˔ˇː�ʓʑʒ 

ʓʒʔ ʓˑ�ʵˑˎˎ˙ˇ˔˖�ˋː�ˆˇ˔�ʭ͂ˊˎ˗ːˉ ʗ�˄ˋ˕�ʔʒ˲ʥ 

ʓʒʕ ʔˑ�ʵˑˎˎ˙ˇ˔˖�ˋː�ˆˇ˔�ʭ͂ˊˎ˗ːˉ ʗ�˄ˋ˕�ʔʒ˲ʥ 

ʓʒʖ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʓʒʗ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʓʒʘ ʶˇˏ˒ˇ˔˃˖˗˔ˍˑˏ˒ˇː˕˃˖ˋˑː�˄ˇˋˏ�ʭ͂ˊˎˇː ʣˍ˖ˋ˘ˋˇ˔ˇːʑʦˇ˃ˍ˖ˋ˘ˋˇ˔ˇː 

ʓʒʙ ʲ˗ːˍ˖�ʓ�ʶˇˏ˒ˇ˔˃˖˗˔ˍˑˏ˒ˇː˕˃˖ˋˑː�˄ˇˋˏ�ʭ͂ˊˎˇː ʔʗ�˄ˋ˕�ʕʒ˲ʥ 

ʓʒʚ ʲ˗ːˍ˖�ʔ�ʶˇˏ˒ˇ˔˃˖˗˔ˍˑˏ˒ˇː˕˃˖ˋˑː�˄ˇˋˏ�ʭ͂ˊˎˇː ʕʗ�˄ˋ˕�ʖʒ˲ʥ 

ʓʒʛ ʹˇ˔˖�ʶˇˏ˒ˇ˔˃˖˗˔ˍˑˏ˒ˇː˕˃˖ˋˑː�˄ˇˋˏ�ʭ͂ˊˎˇː ʒ�˄ˋ˕�ʓʗ˲ʥ 

ʓʓʒ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʓʓʓ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʓʓʔ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʓʓʕ ːˋ˅ˊ˖�˄ˇː˗˖˜˖  

ʣ˗˕ˎˇ˕ˇ-�˗ːˆ�ʵ˅ˊ˔ˇˋ˄˔ˇˉˋ˕˖ˇ˔ʝ�ʓʒʒ�-�ʓʒʛ�ː˗˔�ˎˇ˕ˇːʏ�ʓʓʒ�ˎˇ˕ˇː�˗ːˆ�˕˅ˊ˔ˇˋ˄ˇːʎ 



� 

ʣˆ˔ˇ˕˕ˇ ʨ˗ːˍ˖ˋˑː ʣːˏˇ˔ˍ˗ːˉˇː 

ʔʖʙʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʣ˗̤ˇː˖ˇˏ˒ˇ˔˃˖˗˔ ʓ˲ʥ 

ʔʖʚʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʸˇ˔ˆˋ˅ˊ˖ˇ˔ˆ˔ˇˊ˜˃ˊˎ� ʓʪ˜ 

ʔʖʛʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʸˇ˔ˆˋ˅ˊ˖ˇ˔˃˗ˈː˃ˊˏˇ ʓʣ 

ʔʗʒʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʩˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖�ʸˇː˖ˋˎ˃˖ˑ˔�ʓ� ʣˍ˖˗ˇˎˎˇ�ʩˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖� 

ʔʗʓʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʩˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖�ʸˇː˖ˋˎ˃˖ˑ˔�ʔ ʣˍ˖˗ˇˎˎˇ�ʩˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖ 

ʔʗʔʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʩˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖�ʸˇː˖ˋˎ˃˖ˑ˔�ʕ ʣˍ˖˗ˇˎˎˇ�ʩˇ˕˅ˊ˙ˋːˆˋˉˍˇˋ˖ 

ʔʗʕʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʧʺʸʣ ʣˍ˖˗ˇˎˎˇ�ʲˑ˕ˋ˖ˋˑː 

ʔʗʖʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʧʺʸʤ ʣˍ˖˗ˇˎˎˇ�ʲˑ˕ˋ˖ˋˑː 

ʔʗʗʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʧʺʸʥ ʣˍ˖˗ˇˎˎˇ�ʲˑ˕ˋ˖ˋˑː 

ʔʗʘʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵʸʖ ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʗʙʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵʸʗ ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʗʚʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵʸʚʣ ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʗʛʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵʸʚʤ ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʘʒʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʖ-ʹˇˉˇ-ʸˇː˖ˋˎ ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʘʓʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʷˏ˙̩ˎ˜˒˗ˏ˒ˇ ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʘʔʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵʸʓ� ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʘʕʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵʸʔ� ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʘʖʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʪʧʣʶʓ� ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʘʗʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʪʧʣʶʔ� ʒ�ʱˈˈʏ�ʓ�ʱː 

ʔʘʘʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʣ˄ˎ˗ˈ˖˖ˇˏ˒ˇ˔˃˖˗˔ ʓ˲ʥ 

ʔʘʙʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʴ͂˅ˍˎ˃˗ˈˎ˗ˈ˖˖ˇˏ˒ˇ˔˃˖˗˔ ʓ˲ʥ 

ʔʘʚʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʶˇˏ˒ˇ˔˃˖˗˔�ʶʕʣ ʓ˲ʥ 

ʔʘʛʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʶˇˏ˒ˇ˔˃˖˗˔�ʶ˜ ʓ˲ʥ 

ʔʙʒʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʶˇˏ˒ˇ˔˃˖˗˔�ʶʗ ʓ˲ʥ 

ʔʙʓʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʲ�ʲʴʧʵʵʷʴʧ ʓʒ�ˍʲ˃ 

ʔʙʔʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʨˇˊˎˇ˔ʑʵ˅ˊ˗˖˜ ˕ˋˇˊˇ�ʶ˃˄ˇˎˎˇ�ʨˇˊˎˇ˔˅ˑˆˇ˕ 

ʔʙʕʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʮˇ˖˜˖ˇ˔�ʨˇˊˎˇ˔ʑʵ˅ˊ˗˖˜ ˕ˋˇˊˇ�ʶ˃˄ˇˎˎˇ�ʨˇˊˎˇ˔˅ˑˆˇ˕ 

ʔʙʖʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʵˑˈ˖˙˃˔ˇ˘ˇ˔˕ˋˑː ʪʯʫ 

ʔʙʗʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʣ˄ˎ˗ˈ˖˖ˇˏ˒ˇ˔˃˖˗˔�ʔ ʓ˲ʥ 

ʔʙʘʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʶˇˏ˒ˇ˔˃˖˗˔�ʶʕʤ ʓ˲ʥ 

ʔʙʙʍʊʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ʶˇˏ˒ˇ˔˃˖˗˔�ʶʘʣ ʓ˲ʥ 
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ʔʚʖʍʊʷːˋ˖�ʣˆˆ˔ˇ˕˕ʋʌʓʒʒ &ĞƌŶďĞĚŝĞŶƵŶŐ 0 OFF 、1 ON 
Read from NO.0 ODU address 

ʔʚʘʍʊʷːˋ˖�ʣˆˆ˔ˇ˕˕ʋʌʓʒʒ WƵŵƉĞŶƐƚĞƵĞƌƵŶŐƐĂƌƚ ϭ�с�ŵĞŚƌĞƌĞ�WƵŵƉĞŶ͖ 
Ϭ�с��ŝŶǌĞůƉƵŵƉĞ 

ʔʚʙʍʊʷːˋ˖�ʣˆˆ˔ˇ˕˕ʋʌʓʒʒ 'ĞƌćƚĞƚǇƉ 1 

ʔʚʛʍʊʷːˋ˖�ʣˆˆ˔ˇ˕˕ʋʌʓʒʒ ^ŝĐŚĞƌŚĞŝƚƐƚĞŵƉĞƌĂƚƵƌ ʓ°ʥ 
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ʔʛʔʍʊʷːˋ˖�ʣˆˆ˔ˇ˕˕ʋʌʓʒʒ �ŽĂƌĚ-^ŽŌǁĂƌĞǀĞƌƐŝŽŶ  
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ʓʕ�ʫʰʤʧʶʴʫʧʤʰʣʪʯʧ 

ʣˎˎˉˇˏˇˋːˇ˕ 
ʦˋˇ�˃ːˉˇˉˇ˄ˇːˇː�ʶ̩˖ˋˉˍˇˋ˖ˇː�ˏ͂˕˕ˇː�˘ˑː�˓˗˃ˎˋˈˋ˜ˋˇ˔˖ˇː�
ʨ˃˅ˊˍ˔̩ˈ˖ˇːʏ�ˆˋˇ�˕˒ˇ˜ˋˈˋ˕˅ˊ�ˈ͂˔�ˆ˃˕�ʲ˔ˑˆ˗ˍ˖�ˉˇ˕˅ˊ˗ˎ˖�˕ˋːˆʏ�
ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ 
ʦˋˇ�ˇˎˇˍ˖˔ˋ˕˅ˊˇː�˗ːˆ�ˊ˛ˆ˔˃˗ˎˋ˕˅ˊˇː�ʣː˕˅ˊˎ͂˕˕ˇ�˗ːˆ�˃ˎˎˇ�˃ːˆˇ˔ˇː�
ˆˋˇ�ʣːˎ˃ˉˇ�˄ˇ˖˔ˇˈˈˇːˆˇː�ʣ˔˄ˇˋ˖ˇːʏ�ˏ͂˕˕ˇː�˘ˑˏ�ʫː˕˖˃ˎˎ˃˖ˇ˗˔�
˃˗˕ˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ 
ʣ˗ˈ�ʣːˈ˔˃ˉˇ�ˈ͂ˊ˔ˇː�ˆˋˇ�ʭ˗ːˆˇːˆˋˇː˕˖˜ˇː˖˔ˇː�ˆˋˇ�ʫː˄ˇ˖˔ˋˇ˄ː˃ˊˏˇ�
ˆ˗˔˅ˊʎ 
ʦˇ˔�ʼˇˋ˖˒˗ːˍ˖�ˆˇ˔�ʫː˄ˇ˖˔ˋˇ˄ː˃ˊˏˇ�ˏ˗˕˕�ˏˋ˖�ˆˇˏ�ʵˇ˔˘ˋ˅ˇ˅ˇː˖ˇ˔�
˔ˇ˅ˊ˖˜ˇˋ˖ˋˉ�˘ˇ˔ˇˋː˄˃˔˖�˙ˇ˔ˆˇːʎ 

ʨ͂˔�ʧˋː˜ˇˎˊˇˋ˖ˇː�˕ˋˇˊˇ�ˆˋˇ�˘ˇ˔˕˅ˊˋˇˆˇːˇː�ʭ˃˒ˋ˖ˇˎ�ˆˇ˔�ʣːˎˇˋ˖˗ːˉʎ 
ʸˑ˔�ˆˇ˔�ʣ˗˕ˈ͂ˊ˔˗ːˉ�ˌˇˉˎˋ˅ˊˇ˔�ʣ˔˖�˘ˑː�ʵ˖ˇ˗ˇ˔˗ːˉ˕˖̩˖ˋˉˍˇˋ˖ˇː�ˋ˕˖�
ʨˑˎˉˇːˆˇ˕�˕ˋ˅ˊˇ˔˜˗˕˖ˇˎˎˇːʜ 
· ʦˋˇ�ʧˋːˊˇˋ˖�ˋ˕˖�˕˃˅ˊˉˇ˔ˇ˅ˊ˖�˗ːˆ�ˋː�̠˄ˇ˔ˇˋː˕˖ˋˏˏ˗ːˉ�ˏˋ˖�ˆˇː�

ʣːˉ˃˄ˇː�ˆˇ˕�˘ˑ˔ˎˋˇˉˇːˆˇː�ʪ˃ːˆ˄˗˅ˊˇ˕�ˋː˕˖˃ˎˎˋˇ˔˖ʎ 
· ʦˋˇ�ʸˇ˔˕ˑ˔ˉ˗ːˉ˕ˎˇˋ˖˗ːˉ�ˆˇ˕�ʩˇ˔̩˖˕�˙˗˔ˆˇ�˃ˏ�ʣ˗˕ˉ˃ːˉ˕˒˗ːˍ˖�

ˉˇ˖˔ˇːː˖ʎ 
· 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˖ʎ 

· ʦˋˇ�ʧˋːˊˇˋ˖�˕˖ˇˊ˖�ːˋ˅ˊ˖�˗ː˖ˇ˔�ʵ˒˃ːː˗ːˉʎ 

ʹʣʴʰʷʰʩ 
Þ ʹ˃˔˖ˇː�ʵˋˇ�ː˃˅ˊ�ˆˇˏ�ʣ˗˕˕˅ˊ˃ˎ˖ˇː�ˆˇ˕�ʩˇ˔̩˖˕�ˏˋːˆˇ˕˖ˇː˕�ʓʒ�

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

ʬʣ�ʑ�ʰʧʫʰ 

ʓ ʵˋ˅ˊˇ˔ˇ˔�ʼ˗ˉ˃ːˉ  
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t�ˑˆˇ˔��u�ˆ˔͂˅ˍˇːʏ�˗ˏ�ˆˋˇ˕ˇ�ʧˋː˕˖ˇˎˎ˗ːˉ�˜˗�˃ˍ˖ˋ˘ˋˇ˔ˇː�ʧʰʣʤʮʧ�
ˑˆˇ˔�ˆˇ˃ˍ˖ˋ˘ˋˇ˔ˇː�ʦʫʵʣʤʮʧʎ 

�p�ˑˆˇ˔�q�ˆ˔͂˅ˍˇːʏ�˗ˏ�ˆˇː�ʵʱʮʮʹʧʴʶ�˃˗˕˜˗˙̩ˊˎˇː 

�t�ˑˆˇ˔��u�ˆ˔͂˅ˍˇːʏ�˗ˏ�ˆˋˇ�ʲ˃˔˃ˏˇ˖ˇ˔�ˇˋː˕˖ˇˎˎˇːʎ 

 

ʯˇː �͂ʷʵʧ �ɹ-�ʵʫʮʧʰ �ʁʯʱʦʧ�ʵʹʫʶʥʪ� 
t�ˑˆˇ˔��u�ˆ˔͂˅ˍˇːʏ�˗ˏ�ˆˇː�ʯˑˆ˗˕�˃˗˕˜˗˙̩ˊˎˇːʜ 

ʰˑ˖˃ʜ�ʰˋˉˊ˖�ʵˋˎˇː˖ʓ-ʖ�ˋ˕˖�ˈ͂˔�ˆˋˇ˕ˇ˕�ʩˇ˔̩˖�˔ˇ˕ˇ˔˘ˋˇ˔˖ʎ 

ʱʭ�ˆ˔͂˅ˍˇːʏ�˗ˏ�ˆˋˇ�ʧˋː˕˖ˇˎˎ˗ːˉˇː�˜˗�˕˒ˇˋ˅ˊˇ˔ːʎ 

 

ʯˇː �͂ʵʰʱʹ-ʤʮʱʹʫʰʩ�ʵʹʫʶʥʪ͓ 
ʴˇ˕ˇ˔˘ˋˇ˔˖� 



ˏˇː �̠ʷʵʧ �ɹ-�ʥʱʯʲʧʰʵʣʼʫʱʰʧ�ʶʧʯʲʧʴʣʶʷʴʣ 
t�ˑˆˇ˔��u�˜˗˔�ʣ˗˕˙˃ˊˎ�ˆ˔͂˅ˍˇːʜ 

ʥʱʱʮ�ʯʱʦʧ�ʭ͂ˊˎ˄ˇ˖˔ˋˇ˄� 

 

ʦˋˇ�ʹ˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�˙ˋ˔ˆ�ˇː˖˕˒˔ˇ˅ˊˇːˆ�ˆˇ˔�ʣ˗̤ˇː˖ˇˏ˒ˇ˔˃˖˗˔�
ʶʖ�ˉˇ˔ˇˉˇˎ˖ʎ 

 

 

ʭ̠ʪʮʤʧʶʴʫʧʤ 

ʨˑˎˉˇːˆˇ�ʲ˃˔˃ˏˇ˖ˇ˔�ˍ̻ːːˇː�ˇˋːˉˇ˕˖ˇˎˎ˖�
˙ˇ˔ˆˇːʜ 
· ʶʖˁ˅ˑˑˎˁʓ�ʊʔʗˠʕʒ˾ʥʋ 

· ʶʖˁ˅ˑˑˎˁʔ�ʊʕʒˠʖʒ˾ʥʋ� 

· ˑˈˈ˕ˇ˖ˁ˅�ʊʒˠʓʗ˾ʥʋ� 
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Tws
of f set _c

T4_cool _1 T4_cool _2
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ʯˇː͂�ʵˇ˔˘ˋ˅ˇ� 
ʲ˗ˏ˒�˅ˑː˖˔ˑˎ 

p�ˑˆˇ˔�q ˜˗˔�ʣ˗˕˙˃ˊˎ�ˆ˔͂˅ˍˇːʜ�ʲ˗ˏ˒�ʥˑː˖˔ˑˎʏ�˃˗ˈ�ˆˇ˔�ʵˇˋ˖ˇ 

ʃʵʧʴʸʫʥʧ�ʯʧʰʷʃʎ 

ʪˋː˙ˇˋ˕ʜ�ʲʷʯʲ�ʱʰ-ʱʨʨ�ʶʫʯʧ�ˋ˕˖�˔ˇ˕ˇ˔˘ˋˇ˔˖ʎ 

 

 

 

 

ʨʱʴʥʧʦ�ʲʷʯʲ�ʱʲʧʰ 

ʹ̩ˊˎˇː�ʵˋˇ�ˆˋˇ�ʲ˗ˏ˒ˇː˃ˆ˔ˇ˕˕ˇʏ�˄ˇ˕˖̩˖ˋˉˇː�ʵˋˇ�ʬʣ�ˑˆˇ˔�
˄˔ˇ˅ˊˇː�ʵˋˇ�ˆˋˇ�ʣ˗˕˙˃ˊˎ�˃˄ʎ 

 

ʫʰʸ�ʲʷʯʲ�ʵʧʶʶʫʰʩ� 

ʧ˕�ˍ˃ːː�ː˗˔�˗ː˖ˇ˔�ˇˋːˇ˔�ˇˋː˜ˋˉˇː�ʲ˗ˏ˒ˇ�ˇˋːˉˇ˕˖ˇˎˎ˖�˙ˇ˔ˆˇːʎ 

ʦˇ˔�ʧˋː˕˖ˇˎˎ˄ˇ˔ˇˋ˅ˊ�˘ˑː�ʴʣʶʫʱ-ʲʷʯʲ�ˎˋˇˉ˖�˜˙ˋ˕˅ˊˇː�ʕʒʆ�˗ːˆ�
ʓʒʒʆʎ 

ʧ˕�˕ˑˎˎ˖ˇ�˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˇ˔�ʹ˃˕˕ˇ˔ˈˎ˗˕˕�ˆˇː�ʣːˈˑ˔ˆˇ˔˗ːˉˇː�
ˆˇ˕�ʩˇ˔̩˖˕�ˇː˖˕˒˔ˋ˅ˊ˖ʎ 

 



ʓʗ�ʵʶ̚ʴʷʰʩʵʤʧʪʧʤʷʰʩ 

ʣˎ˃˔ˏ-ʴˇ˕ˇ˖ʜ�ʦ˃˕�ʩˇ˔̩˖�˃˗˕-�˗ːˆ�˙ˋˇˆˇ˔�ˇˋː˕˅ˊ˃ˎ˖ˇːʎ 

ʪʫʰʹʧʫʵ 
Þ ʸˑ˔� ˇˋːˇˏ� ʣˎ˃˔ˏ-ʴˇ˕ˇ˖� ˏ˗˕˕� ˆˋˇ� ʷ˔˕˃˅ˊˇ� ˆˇ˕� ʣˎ˃˔ˏ˕�

ˋˆˇː˖ˋˈˋ˜ˋˇ˔˖�˗ːˆ�˄ˇ˕ˇˋ˖ˋˉ˖�˙ˇ˔ˆˇːʎ 
Þ ʹˋˇˆˇ˔ˊˑˎ˖ˇ�ʴˇ˕ˇ˖˕�ˍ̻ːːˇː�˜˗�ˋ˔˔ˇ˘ˇ˔˕ˋ˄ˎˇː�ʵ˅ˊ̩ˆˇː�ˈ͂ˊ˔ˇːʎ 

ʯ˃˕˖ˇ˔-ʩˇ˔̩˖ 
ʹˇːː�ˆˋˇ�ˇˎˇˍ˖˔ˋ˕˅ˊˇ�ʸˇ˔˕ˑ˔ˉ˗ːˉ�ˆˇ˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖˕�˃˗˕ˈ̩ˎˎ˖ʏ�
˙ˇ˔ˆˇː�˃ˎˎˇ�ʩˇ˔̩˖ˇ�ˆˇ˔�ʩ˔˗˒˒ˇ�ˉˇ˕˖ˑ˒˒˖ʎ� 

· ʦ˃˕�ʩˇ˔̩˖�ˋ˕˖�˗ː˖ˇ˔�ˈˑˎˉˇːˆˇː�ʤˇˆˋːˉ˗ːˉˇː�ˉˇ˕˅ˊ͂˖˜˖ʜ� 

· ʪˑˊˇ˔�ʦ˔˗˅ˍ�ˑˆˇ˔�ʵ˅ˊ˗˖˜�ˈ͂˔�ˆˋˇ�ʣ˗˕ˎ˃˕˕˖ˇˏ˒ˇ˔˃˖˗˔ 

· ʰˋˇˆ˔ˋˉˇ�ʵ˒˃ːː˗ːˉ 

· ʵ˖˔ˑˏ˕˅ˊ˗˖˜�ˆˇ˕�ʸˇ˔ˆˋ˅ˊ˖ˇ˔˕ 

· ʨ˔ˇ˓˗ˇː˜˕˅ˊ˗˖˜�ˆˇ˕�ʫː˘ˇ˔˖ˇ˔˘ˇ˔ˆˋ˅ˊ˖ˇ˔˕� 

· ʪˑˊˇ�ʶˇˏ˒ˇ˔˃˖˗˔�ˆˇ˕�ʸˇ˔ˈˎ͂˕˕ˋˉˇ˔˕ 
· ʪˑˊˇ�ʶˇˏ˒ˇ˔˃˖˗˔ˆˋˈˈˇ˔ˇː˜�˜˙ˋ˕˅ˊˇː�ˇˋː-�˗ːˆ�˃˗˕ˎ˃˗ˈˇːˆˇˏ�

ʹ˃˕˕ˇ˔ 

· ʩˇˈ˔ˋˇ˔˕˅ˊ˗˖˜ 

· ʵ˖̻˔˗ːˉ�ˆˇ˕�ʵˇː˕ˑ˔˕�ˈ͂˔�ˆˋˇ�ʣ˗˕ˎ˃˕˕˖ˇˏ˒ˇ˔˃˖˗˔ 

· ʰˋˇˆˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�ʸˇ˔ˆ˃ˏ˒ˈˇ˔� 

· ʨ˔ˇ˓˗ˇː˜˕˅ˊ˗˖˜�ˆ˗˔˅ˊ�ʵ˒˃ːː˗ːˉ 

· ʵ˖̻˔˗ːˉ�ˆˇ˕�ʫː˘ˇ˔˖ˇ˔˕�ˆˇ˕�ʸˇ˔ˆˋ˅ˊ˖ˇ˔˕� 

· ʵ˅ˊ˗˖˜�ʸˇː˖ˋˎ˃˖ˑ˔ˏˑ˖ˑ˔ 

· ʪˑˊˇ�ʴ͂˅ˍˎ˃˗ˈ˖ˇˏ˒ˇ˔˃˖˗˔�ˆˇ˕�ʹ˃˕˕ˇ˔˕�ˋˏ�ʭ͂ˊˎ˄ˇ˖˔ˋˇ˄ 

· ʩˇˈ˔ˋˇ˔˕˅ˊ˗˖˜�˄ˇˋ�ʰˋˇˆˇ˔ˆ˔˗˅ˍ 

· ʪˑˊˇ�ʶˇˏ˒ˇ˔˃˖˗˔�ˆˇ˕�ʫː˘ˇ˔˖ˇ˔-ʸˇ˔ˆˋ˅ˊ˖ˇ˔ˏˑˆ˗ˎ˕ 
ʹˇːː�ˆ˃˕�ʩˇ˔̩˖�ˆˇˈˇˍ˖�ˋ˕˖�ˑˆˇ˔�˕ˋ˅ˊ�ˋˏ�ʵ˅ˊ˗˖˜˜˗˕˖˃ːˆ�˄ˇˈˋːˆˇ˖ʏ�
ˎ̩˗ˈ˖�ˆˋˇ�ʹ˃˕˕ˇ˔˒˗ˏ˒ˇ�˙ˇˋ˖ˇ˔�ʊ˃˗̤ˇ˔�˄ˇˋ�ʣˎ˃˔ˏ�ʹ˃˕˕ˇ˔ˆ˗˔˅ˊˈˎ˗˕˕ʏ�
ʵ˒˃ːː˗ːˉ˕˕˅ˊ˗˖˜ʏ�ʲˊ˃˕ˇːˈˑˎˉˇ˕˅ˊ˗˖˜ʋʎ 
ʹˇːː�˕ˋ˅ˊ�ˆ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�ˋˏ�ʵ˅ˊ˗˖˜˜˗˕˖˃ːˆ�˄ˇˈˋːˆˇ˖ʏ�˕˖ˑ˒˒˖�
ː˗˔�ˆ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˗ːˆ�ˆˋˇ�˃ːˆˇ˔ˇː�ʩˇ˔̩˖ˇ�˄ˎˇˋ˄ˇː�ˋː�ʤˇ˖˔ˋˇ˄ʎ 
ʹˇːː�ˇˋː�ʵˎ˃˘ˇ-ʩˇ˔̩˖�ˉˇ˕˅ˊ͂˖˜˖�ˋ˕˖ʏ�˕˖ˑ˒˒˖�ˆˋˇ˕ˇ˕�ʩˇ˔̩˖�˗ːˆ�ˆˋˇ�
˃ːˆˇ˔ˇː�ʩˇ˔̩˖ˇ�˕ˋːˆ�ːˋ˅ˊ˖�˄ˇ˖˔ˑˈˈˇːʎ 
ʨ̩ˎˎ˖�ˆ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˃˗˕ʏ�˃˔˄ˇˋ˖ˇː�˃˗˅ˊ�ˆˋˇ�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇ�ːˋ˅ˊ˖�
ˏˇˊ˔ʎ 

ʶˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔ 
ʣˎˎˇ�ʶˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�˙ˇ˔ˆˇː�˃ˎ˕�ˆˇˈˇˍ˖�ˆˇˈˋːˋˇ˔˖ʏ�˙ˇːː�ˆˋˇ�˃ˏ�
ˇː˖˕˒˔ˇ˅ˊˇːˆˇː�ʧˋːˉ˃ːˉ�˃ːˎˋˇˉˇːˆˇ�ʵ˒˃ːː˗ːˉ�˗ː˖ˇ˔�ʒʏʒʗ�ʸ�ˑˆˇ˔�
͂˄ˇ˔�ʖʏʛʗ�ʸ�˄ˇ˖˔̩ˉ˖ʎ 
ʰ˃˅ˊ�ˆˇ˔�ʯˇˎˆ˗ːˉ�ˇˋːˇ˕�ʨˇˊˎˇ˔˕�˙ˇ˔ˆˇː�˃ˎˎˇ�ʩˇ˔̩˖ˇ�ˉˇ˕˖ˑ˒˒˖ʎ�ʦˇ˔�
ʨˇˊˎˇ˔�˙ˋ˔ˆ�˄ˇ˕ˇˋ˖ˋˉ˖ʏ�ː˃˅ˊˆˇˏ�ˆˇ˔�ʨ͂ˊˎˇ˔�˙ˋˇˆˇ˔ˊˇ˔ˉˇ˕˖ˇˎˎ˖�ˋ˕˖ʎ 
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ʨˇˊˎˇ˔˅ˑˆˇ ʤˇ˕˅ˊ˔ˇˋ˄˗ːˉ ʵ˖̻˔˗ːˉ˕˄ˇˊˇ˄˗ːˉ 

ʓʧʒ ʧʧʲʴʱʯ-ʨˇˊˎˇ˔�-�ʪ˃˗˒˖˒ˎ˃˖ˋːˇ  

ʔʧʒ ʧʧʲʴʱʯ-ʨˇˊˎˇ˔�-�ʫː˘ˇ˔˖ˇ˔�ʯˑˆ˗ˎ�ʣ  

ʕʧʒ ʧʧʲʴʱʯ-ʨˇˊˎˇ˔�-�ʫː˘ˇ˔˖ˇ˔�ʯˑˆ˗ˎ�ʤ  

ʧʓ 
ʲˊ˃˕ˇː˕ˇ˓˗ˇː˜�-�ʭˑː˖˔ˑˎˎˇ�ˆ˗˔˅ˊ�
ʪ˃˗˒˖˒ˎ˃˖ˋːˇ 

ʦˋˇ�ˆ˔ˇˋ�ʲˊ˃˕ˇː�ˏ͂˕˕ˇː�ˉˎˇˋ˅ˊ˜ˇˋ˖ˋˉ�˘ˑ˔ˊ˃ːˆˇː�˗ːˆ�
˗ˏ�ʓʔʒ˲�˘ˇ˔˕ˇ˖˜˖�˕ˇˋːʎʦˋˇ�ʹˋˇˆˇ˔ˊˇ˔˕˖ˇˎˎ˗ːˉ�ˆˇ˔�
ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�˄ˇ˕ˇˋ˖ˋˉ˖�ˆˇː�
ʨˇˊˎˇ˔ʎʣːˏˇ˔ˍ˗ːˉʜ�ʦˋˇ�ˇˎˇˍ˖˔ˋ˕˅ˊˇ�ʸˇ˔˕ˑ˔ˉ˗ːˉ�˙ˋ˔ˆ�
ː˗˔�˄ˇˋˏ�ʧˋː˕˅ˊ˃ˎ˖ˇː�͂˄ˇ˔˒˔͂ˈ˖ʎ�ʹ̩ˊ˔ˇːˆ�ˆˇ˕�
ʤˇ˖˔ˋˇ˄˕�ˇ˔ˈˑˎˉ˖�ˍˇˋːˇ�ʭˑː˖˔ˑˎˎˇʎ 

ʧʔ 
ʭˑˏˏ˗ːˋˍ˃˖ˋˑː˕ˈˇˊˎˇ˔�˜˙ˋ˕˅ˊˇː�ʪ˃˗˒˖˒ˎ˃˖ˋːˇ�
˗ːˆ�ʶ˃˕˖˃˖˗˔ 

ʹˇːː�ˇˋː�ʨˇˊˎˇ˔�˜˙ˋ˕˅ˊˇː�ˆˇˏ�ˍ˃˄ˇˎˉˇ˄˗ːˆˇːˇː�
ʴˇˉˎˇ˔�˗ːˆ�ˆˇˏ�ʯˑˆ˗ˎ�ˆˇ˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖˕�˃˗ˈ˖˔ˋ˖˖ʏ�
˙ˇ˔ˆˇː�˃ˎˎˇ�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇ�ˉˇ˕˖ˑ˒˒˖ʎ�ʹˇːː�ˇˋː�ʨˇˊˎˇ˔�
˃ː�ˇˋːˇˏ�ʵˎ˃˘ˇ-ʩˇ˔̩˖�˃˗ˈ˖˔ˋ˖˖�ʊ˜˙ˋ˕˅ˊˇː�ˆˇˏ�
ʪ˃˗˒˖ˉˇ˔̩˖˕�˗ːˆ�ˆˇˏ�ʵˎ˃˘ˇ-ʩˇ˔̩˖ʋ�˙ˋ˔ˆ�ˆ˃˕�ʵˎ˃˘ˇ-
ʯˑˆ˗ˎ�ˏˋ˖�ˆˇˏ�̠˄ˇ˔˖˔˃ˉ˗ːˉ˕ˈˇˊˎˇ˔�ˉˇ˕˖ˑ˒˒˖ʎ�ʦˋˇ�
ʣː˜˃ˊˎ�ˆˇ˔�ˆ˗˔˅ˊ�ˆˇː�ˍ˃˄ˇˎˉˇ˄˗ːˆˇːˇː�ʴˇˉˎˇ˔�
ˍˑː˖˔ˑˎˎˋˇ˔˖ˇː�ʩˇ˔̩˖ˇ�ˋ˕˖�˄ˇˉ˔ˇː˜˖ʏ�ˆˇ˔�
ˍ˃˄ˇˎˉˇ˄˗ːˆˇːˇ�ʴˇˉˎˇ˔�˜ˇˋˉ˖�ʧʥ�˃ː�˗ːˆ�ˆˋˇ�ʣː˜ˇˋˉˇ�
ˆˇ˕�ˍ˃˄ˇˎˉˇ˄˗ːˆˇːˇː�ʴˇˉˎˇ˔˕�˄ˎˋːˍ˖ʎʦˇ˔�ʨˇˊˎˇ˔�˙ˋ˔ˆ�
˄ˇ˕ˇˋ˖ˋˉ˖ʏ�ː˃˅ˊˆˇˏ�ˆˋˇ�̠˄ˇ˔˖˔˃ˉ˗ːˉ�˙ˋˇˆˇ˔ˊˇ˔ˉˇ˕˖ˇˎˎ˖�
˙ˋ˔ˆʎ�ʹˇːː�ˇˋː�ʨˇˊˎˇ˔�˜˙ˋ˕˅ˊˇː�˜˙ˇˋ�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇː�
˃˗ˈ˖˔ˋ˖˖ʏ�˙ˇ˔ˆˇː�˄ˇˋˆˇ�ʩˇ˔̩˖ˇ�ˉˇ˕˖ˑ˒˒˖ʎ�ʦ˃˕�ʯ˃˕˖ˇ˔-
ʩˇ˔̩˖�˗ːˆ�ˆˋˇ�˘ˑ˔ˊˇ˔ˉˇˊˇːˆˇː�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇ�˕ˋːˆ�
ːˋ˅ˊ˖�˄ˇ˖˔ˑˈˈˇːʎ� 

ʧʕ 
ʦˇˈˇˍ˖�ʶˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʹ˃˕˕ˇ˔˃˗˕ˎ˃˕˕�
͔ˉˇ˕˃ˏ˖͒�ʶ˙� 
ʊː˗˔�ˈ͂˔�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖ˇʋ 

ʰ˗˔�ˆ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�͂˄ˇ˔˒˔͂ˈ˖�ˆˇː�ʦˇˈˇˍ˖�ˆˇ˕�
ʨ͂ˊˎˇ˔˕ʏ�ˆ˃˕�ʵˎ˃˘ˇ-ʩˇ˔̩˖�ˈ͂ˊ˔˖�ˍˇˋːˇ�ʭˑː˖˔ˑˎˎˇ�ˆ˃˔˃ː�
˃˗˕ʎʹˇːː�˕ˋ˅ˊ�˜˙ˇˋ�ˑˆˇ˔�ˏˇˊ˔�ʩˇ˔̩˖ˇ�ˋː�ʴˇˋˊˇ�
˄ˇˈˋːˆˇːʏ�͂˄ˇ˔˒˔͂ˈˇːʏ�ˑ˄�ˆˇ˔�ʶ˙-ʨ͂ˊˎˇ˔�ˆˇˈˇˍ˖�ˋ˕˖�
ˑˆˇ˔�ːˋ˅ˊ˖�ˇ˔ˈˑ˔ˆˇ˔ˎˋ˅ˊ�ˋ˕˖ʎʹˇːː�˕ˋ˅ˊ�ː˗˔�ˇˋː�ʩˇ˔̩˖�ˋː�
ʴˇˋˊˇ�˄ˇˈˋːˆˇ˖ʏ�ˋ˕˖�˕˖˃ːˆ˃˔ˆˏ̩̤ˋˉ�ʶ˙�ʟ�ʶ˙ˑʝ�
͂˄ˇ˔˒˔͂ˈˇːʏ�ˑ˄�ˆˇ˔�ʶ˙-ʨ͂ˊˎˇ˔�ˆˇˈˇˍ˖�ˋ˕˖�ˑˆˇ˔�ːˋ˅ˊ˖�
ˇ˔ˈˑ˔ˆˇ˔ˎˋ˅ˊ�ˋ˕˖ʎ 

ʧʖ ʦˇˈˇˍ˖�ʶˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʹ˃˕˕ˇ˔˃˗˕ˎ˃˕˕�ʶ˙ˑ  

ʧʙ ʦˇˈˇˍ˖�ʴ˃˗ˏ˖ˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʶʖ  

ʧʚ ʲˊ˃˕ˇː˕ˇ˓˗ˇː˜� 

ʦˋˇ�ʭˑː˖˔ˑˎˎˇ�˙ˋ˔ˆ�ˍˑː˖ˋː˗ˋˇ˔ˎˋ˅ˊ�˃˗˕ˉˇˈ͂ˊ˔˖ʎ�ʹˇːː�
ˆˇ˔�ʵ˅ˊ˗˖˜�˃ˏ�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˃˗˕ˎ̻˕˖ʏ�˙ˇ˔ˆˇː�˃ˎˎˇ�
ʩ˔̩˖ˇ�ˉˇ˕˖ˑ˒˒˖�˗ːˆ�˃˗˖ˑˏ˃˖ˋ˕˅ˊ�˜˗˔͂˅ˍˉˇ˕ˇ˖˜˖ʎ�ʹˇːː�
ˆˇ˔�ʵ˅ˊ˗˖˜�˃ː�ˇˋːˇˏ�ʵˎ˃˘ˇ-ʩˇ˔̩˖�˃˗˕ˎ̻˕˖ʏ�˕˖ˑ˒˒˖�ˇ˕�
˃˗˖ˑˏ˃˖ˋ˕˅ˊ�˗ːˆ�˕ˇ˖˜˖�˕ˋ˅ˊ�˜˗˔͂˅ˍʏ�ˆ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�
˗ːˆ�ˆˋˇ�˃ːˆˇ˔ˇː�ʵˎ˃˘ˇ˕�˕ˋːˆ�ˆ˃˘ˑː�ːˋ˅ˊ˖�˄ˇ˖˔ˑˈˈˇːʎ 



ʧʛ 
ʨˇˊˎˇːˆˇ˔�ʦ˗˔˅ˊˈˎ˗˕˕�ʊˏ˃ː˗ˇˎˎˇ�ʴ͂˅ˍ˕˖ˇˎˎ˗ːˉʋ�
ʣːˎ˃ˉˇ�ˇː˖ˎˇˇ˔˖ 

ʼ˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˏ˗˕˕�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�
˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʣˍ˖ˋ˘�ː˃˅ˊ�ʓʔʒ�ʵˇˍ˗ːˆˇː�˃˄�ˆˇˏ�
ʵ˖˃˔˖ 

ʓʧ˄ ʦˇˈˇˍ˖�ʨ˔ˑ˕˖˕˅ˊ˗˖˜ˈ͂ˊˎˇ˔�ʶ˃ˈʓ�  

ʔʧ˄ ʦˇˈˇˍ˖�ʨ˔ˑ˕˖˕˅ˊ˗˖˜ˈ͂ˊˎˇ˔�ʶ˃ˈʔ  

ʧʥ ʴˇˆ˗˜ˋˇ˔˗ːˉ�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˏˑˆ˗ˎˇ  

ʓʧˆ ʣ˗˕ˎ˃˕˕˖ˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʣ  

ʔʧˆ ʣ˗˕ˎ˃˕˕˖ˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʤ  

ʓʧʧ ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˖ˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʶʘʣ�  

ʔʧʧ ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˖ˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʶʘʤ  

ʧʨ ʴ͂˅ˍˎ˃˗ˈ˙˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔  

ʧʪ ʨˇˊˎˇ˔�ʵˇˎ˄˕˖˖ˇ˕˖�  

ʧʲ ʣ˗˕ˎ˃˕˕˖ˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔ 

ʦˋˇ�ʧ˔ˈ˃˕˕˗ːˉ�˙ˋ˔ˆ�ʓʒ�ʯˋː˗˖ˇː�ː˃˅ˊ�ˆˇˏ�ʧˋː˕˅ˊ˃ˎ˖ˇː�
˃ˍ˖ˋ˘ˋˇ˔˖ʎ�ʦˇ˔�ʵ˅ˊ˗˖˜�˙ˋ˔ˆ�˃˗˕ˉˇˎ̻˕˖ʏ�˙ˇːː�ˈ͂˔�ʔ�
ʯˋː˗˖ˇː�ʲ˅�,ĞŝǌďĞƚƌŝĞď�ш�ʕʏʗ�ʯʲ˃�ˑˆˇ˔�ˆˇ˔�ʭ͂ˊˎ˄ˇ˖˔ˋˇ˄�

ʶ˜ш�ʗʘ˾ʥ�˗ːˆ�ˆˋˇ�ʣ˗˕ˎ˃˕˕˖ˇˏ˒ˇ˔˃˖˗˔�ʶ˒ˏ˃˚�ʞʓʗ˾ʥʎ�

ʦ˃˕�ˉˇ˕˃ˏ˖ˇ�ʩˇ˔̩˖�˙ˋ˔ˆ�ˉˇ˕˖ˑ˒˒˖ʎ�ʼ˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�
ˏ˗˕˕�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ� 

ʧʷ ʶˇˏ˒ˇ˔˃˖˗˔ˈ͂ˊˎˇ˔�ʸˇ˔ˈˎ͂˕˕ˋˉˇ˔�ˉˇ˕˃ˏ˖�ʶ˜  

ʲʒ ʪˑˊˇ˔�ʦ˔˗˅ˍ�ʑ�ˊˑˊˇ�ʶˇˏ˒ˇ˔˃˖˗˔�˃ˏ�ʣ˗˕ˎ˃˕˕ 
ʹˇːː�ˆˇ˔�ʵ˅ˊ˗˖˜�ʓʒ-ˏ˃ˎ�ˋː�ʓʗʒ�ʯˋː˗˖ˇː�˃˗˕ˎ̻˕˖ʏ�ˏ˗˕˕�
˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�
˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ 

ʲʓ ʰˋˇˆˇ˔ˆ˔˗˅ˍ� 

ʤˇˋˏ�ʧˋː˕˅ˊ˃ˎ˖ˇː�˙ˋ˔ˆ�ˆˇ˔�ʰˋˇˆˇ˔ˆ˔˗˅ˍ˕˅ˊ˃ˎ˖ˇ˔�ˈ͂˔�ʕ�
ʯˋː˗˖ˇː�˗ˏˉ˃ːˉˇːʎʹˇːː�ˆˇ˔�ʵ˅ˊ˗˖˜�ʓʒ-ˏ˃ˎ�ˋː�ʓʗʒ�
ʯˋː˗˖ˇː�˃˗˕ˎ̻˕˖ʏ�ˏ˗˕˕�˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�
ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ� 
ʹˇːː�ˇˋːˇ�ʨˇ˔ː˕˖ˇ˗ˇ˔˗ːˉ�˘ˑ˔ˊ˃ːˆˇː�ˋ˕˖ʏ�ˏ˗˕˕�˜˗ˏ�
ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�˗ː˖ˇ˔˄˔ˑ˅ˊˇː�
˙ˇ˔ˆˇːʎ 

ʲʔ 
ʪˑˊˇ�ʶˇˏ˒ˇ˔˃˖˗˔�ʣ˗˕ˎ˃˕˕�ʸˇ˔ˈˎ͂˕˕ˋˉˇ˔�ˉˇ˕˃ˏ˖�
ʶ˜� 

 

ʲʖ ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʣ�ˋˏ�ʵ˅ˊ˗˖˜˜˗˕˖˃ːˆ 

ʫː�ˆˇː�ˇ˔˕˖ˇː�ʓʒ�ʵˇˍ˗ːˆˇː�ː˃˅ˊ�ˆˇˏ�ʵ˖˃˔˖�ˆˇ˕�
ʸˇ˔ˆˋ˅ˊ˖ˇ˔˕�˙ˋ˔ˆ�ˆˋˇ�ʵ˖˔ˑˏ˃˗ˈː˃ˊˏˇ�ːˋ˅ˊ˖�ˍˑː˖˔ˑˎˎˋˇ˔˖ʎ�
ʹˇːː�ˆˇ˔�ʵ˅ˊ˗˖˜�ʓʒ-ˏ˃ˎ�ˋː�ʓʗʒ�ʯˋː˗˖ˇː�˃˗˕ˎ̻˕˖ʏ�ˏ˗˕˕�
˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�
˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ�ʹˇːː�ˇˋːˇ�ʨˇ˔ː˕˖ˇ˗ˇ˔˗ːˉ�
˘ˑ˔ˊ˃ːˆˇː�ˋ˕˖ʏ�ˏ˗˕˕�˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�
ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ 

ʲʘ ʨˇˊˎˇ˔�ʯˑˆ˗ˎ  

ʲʙ ʪˑˊˇ�ʶˇˏ˒ˇ˔˃˖˗˔�ʸˇ˔ˈˎ͂˕˕ˋˉˇ˔  

ʲʚ ʴˇ˕ˇ˔˘ˋˇ˔˖  

ʓʲʒ ʵ˅ˊ˗˖˜�ˆˇ˕�ʭˑˏ˒˔ˇ˕˕ˑ˔ˏˑˆ˗ˎ˕�ʓ ʪˑ˅ˊˆ˔˗˅ˍ˕˅ˊ˗˖˜ 

ʔʲʒ ʵ˅ˊ˗˖˜�ˆˇ˕�ʭˑˏ˒˔ˇ˕˕ˑ˔ˏˑˆ˗ˎ˕�ʔ ʪˑ˅ˊˆ˔˗˅ˍ˕˅ˊ˗˖˜ 



� 

ʲʛ ʦˋˈˈˇ˔ˇː˜�ˆˇ˔�ʹ˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�˜˙ˋ˕˅ˊˇː�ʧˋː-�
˗ːˆ�ʣ˗˕ˉ˃ːˉ� 

ʹˇːː�ˆˇ˔�ʵ˅ˊ˗˖˜�ʕ-ˏ˃ˎ�ˋː�ʘʒ�ʯˋː˗˖ˇː�˃˗˕ˎ̻˕˖ʏ�ˏ˗˕˕�
˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�
˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ� 
̠˄ˇ˔˒˔͂ˈˇːʜ� 
· ʦ˃˕˕�ˆˋˇ�ʨ͂ˊˎˇ˔�ʶ˙ˋ�-�ʶ˙ˑ�ˍˑ˔˔ˇˍ˖�ˋˏ�ʵ˗ˏ˒ˈ�

˒ˎ˃˖˜ˋˇ˔˖�˕ˋːˆ 
· ʨ˗ːˍ˖ˋˑː˕˙ˇˋ˕ˇ�ˆˇ˔�ʷˏ˙̩ˎ˜˒˗ˏ˒ˇ 

· ʦ˗˔˅ˊˈˎ˗˕˕�ˋˏ�˜˗ˎ̩˕˕ˋˉˇː�ʤˇ˔ˇˋ˅ˊ 

ʲʣ ʴˇ˕ˇ˔˘ˋˇ˔˖  

ʲ˄ ʩˇˈ˔ˋˇ˔˕˅ˊ˗˖˜�ʹˋː˖ˇ˔˄ˇ˖˔ˋˇ˄  

ʲʥ ʰˋˇˆˇ˔ˆ˔˗˅ˍ�ʸˇ˔ˆ˃ˏ˒ˈˇ˔�ˋː�ʭ͂ˊˎ˄ˇ˖˔ˋˇ˄�  

ʲʧ ʩˇˈ˔ˋˇ˔˕˅ˊ˗˖˜�ʰˋˇˆˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�ʸˇ˔ˆ˃ˏ˒ˈˇ˔�ˋː�
ʭ͂ˊˎ˄ˇ˖˔ˋˇ˄� 

ʹˇːː�ˆˇ˔�ʵ˅ˊ˗˖˜�ʕ-ˏ˃ˎ�ˋː�ʘʒ�ʯˋː˗˖ˇː�˃˗˕ˎ̻˕˖ʏ�ˏ˗˕˕�
˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�
˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ 
̠˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕�ˆˇ˔�ʨ͂ˊˎˇ˔�ʶ˙ˑ�ˍˑ˔˔ˇˍ˖�ˋˏ�ʵ˗ˏ˒ˈ�
˒ˎ˃˖˜ˋˇ˔˖�ˋ˕˖ʎ� 

ʲʨ ʵ˒ˇ˔˔ˇ�ʲˎ˃˖ˋːˇ�-�ʨˇˊˎˇ˔�ʵ˒ˇ˔˔ˇːʑʧː˖˕˒ˇ˔˔ˇː�
ʴˇˉˎˇ˔� 

 

ʲʪ ʪˑˊˇ�ʴ˃˗ˏ˖ˇˏ˒ˇ˔˃˖˗˔�ʨ͂ˊˎˇ˔�ʶʖ  

ʲʮ ʶˈˋː�ʯˑˆ˗ˎʏ�ˊˑˊˇ�ʶˇˏ˒ˇ˔˃˖˗˔� 
ʹˇːː�ˆˇ˔�ʵ˅ˊ˗˖˜�ʕ-ˏ˃ˎ�ˋː�ʓʒʒ�ʯˋː˗˖ˇː�˃˗˕ˎ̻˕˖ʏ�ˏ˗˕˕�
˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�
˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ� 

ʓʲʲ ʨˇˊˎˇ˔�ʫʲʯ-ʯˑˆ˗ˎʏ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ʣ�  

ʔʲʲ ʨˇˊˎˇ˔�ʫʲʯ-ʯˑˆ˗ˎʏ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ʤ�  

ʓʲʷ ʯˑˆ˗ˎ�ʸˇː˖ˋˎ˃˖ˑ˔�ʣ  

ʔʲʷ ʯˑˆ˗ˎ�ʸˇː˖ˋˎ˃˖ˑ˔�ʤ  

ʕʲʷ ʯˑˆ˗ˎ�ʸˇː˖ˋˎ˃˖ˑ˔�ʥ  

ʓʪʛ ʦ˔ˋ˘ˇ˔�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʣ�-�ʭˑːˈˋˉ˗˔˃˖ˋˑː˕ˈˇˊˎˇ˔  

ʔʪʛ ʦ˔ˋ˘ˇ˔�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʤ�-�ʭˑːˈˋˉ˗˔˃˖ˋˑː˕ˈˇˊˎˇ˔�  

ʪʗ ʵ˒˃ːː˗ːˉ�ˊˑ˅ˊʑːˋˇˆ˔ˋˉ  

ʓʪʧ ʨˇˊˎˇ˔�ʸˇː˖ˋˎ�ʣ  

ʔʪʧ ʨˇˊˎˇ˔�ʸˇː˖ˋˎ�ʤ  

ʕʪʧ ʨˇˊˎˇ˔�ʸˇː˖ˋˎ�ʥ  

ʓʨʒ ʫʲʯ-ʯˑˆ˗ˎ�̠˄ˇ˔˖˔˃ˉ˗ːˉ˕ˈˇˊˎˇ˔  

ʔʨʒ ʫʲʯ-ʯˑˆ˗ˎ�̠˄ˇ˔˖˔˃ˉ˗ːˉ˕ˈˇˊˎˇ˔  

ʨʔ ʷː˜˗˔ˇˋ˅ˊˇːˆˇ�̠˄ˇ˔ˊˋ˖˜˗ːˉ 
ʹˇːː�ˆˇ˔�ʵ˅ˊ˗˖˜�ʕ-ˏ˃ˎ�ˋː�ʔʖʒ�ʯˋː˗˖ˇː�˃˗˕ˎ̻˕˖ʏ�ˏ˗˕˕�
˜˗ˏ�ʼ˗˔͂˅ˍ˕ˇ˖˜ˇː�ˆˋˇ�ʵ˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ�
˗ː˖ˇ˔˄˔ˑ˅ˊˇː�˙ˇ˔ˆˇːʎ� 

ʓʨʕ ʸˇː˖ˋˎ˃˖ˑ˔�ʣ�̠˄ˇ˔˖˔˃ˉ˗ːˉ˕ˈˇˊˎˇ˔�  

ʔʨʕ ʸˇː˖ˋˎ˃˖ˑ˔�ʤ�̠˄ˇ˔˖˔˃ˉ˗ːˉ˕ˈˇˊˎˇ˔�  

ʕʨʕ ʸˇː˖ˋˎ˃˖ˑ˔�ʥ�̠˄ˇ˔˖˔˃ˉ˗ːˉ˕ˈˇˊˎˇ˔�  

ʓʨʖ ʣ˗˕ˎ̻˕ˇː�ˆˇ˕�ʵ˅ˊ˗˖˜ˇ˕�ʮʒ�ˑˆˇ˔�ʮʓ�ˆ˔ˇˋ�ʯ˃ˎ�ˋː�
ʘʒ�ʯˋː˗˖ˇː 

 



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

ʹʣʴʰʷʰʩ 
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ʓ ʸˑ˔ˊ˃ːˆˇː˕ˇˋː�˘ˑː�ʭˑ˔˔ˑ˕ˋˑː   ʺ 

ʔ ʤˇˈˇ˕˖ˋˉ˗ːˉ�ˆˇ˔�ʸˇ˔ˍˎˇˋˆ˗ːˉ�   ʺ 

ʕ ʤˇˈˇ˕˖ˋˉ˗ːˉ�ˆˇ˔�ʸˇː˖ˋˎ˃˖ˑ˔ˇː�  ʺ  

ʖ ʴˇˋːˋˉ˗ːˉ�ˆˇ˕�ʴˇˉˋ˕˖ˇ˔˕  ʺ  
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· ʨ˔ˑ˕˖˔ˋ˕ˋˍˑ�˘ˑ˔˄ˇ˗ˉˇː�ʊʩˎ˛ˍˑˎ�˘ˇ˔˙ˇːˆˇː�ˑˆˇ˔�ʣːˎ˃ˉˇ�

ˇː˖ˎˇˇ˔ˇːʋ 
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ʯˋ˕˕˘ˇ˔˕˖̩ːˆːˋ˕˕ˇ�˜˗�˘ˇ˔ˏˇˋˆˇː�˗ːˆ�ˆ˃˕�ʵ˛˕˖ˇˏ�˄ˇˋ�ʤˇˆ˃˔ˈ�
ː˗˖˜ˇː�˜˗�ˍ̻ːːˇːʎ 

ʧː˖ˎˇˇ˔˗ː �̄ˆˇ �̝ʣːˎ˃ˉˇ 
ʓ ʣːˎ˃ˉˇ�ˇː˖ˎˇˇ˔ˇː 
ʔ ʹ̩˔ˏˇ˖˃˗˕˅ˊˇ˔�ˇː˖ˎˇˇ˔ˇːʏ�˃ˎˎˇ�˘ˑ˔ˊ˃ːˆˇːˇː�ʸˇː˖ˋˎˇ�˗ːˆ�
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* General technical data
Performance

SIZE 16.2 20.2 24.2 30.2 35.2 40.2

RADIANT PANELS
Cooling
Cooling capacity kW 1/4 64,0 72,0 80,0 92,0 101 113

EER 2 4,02 3,76 3,07 4,16 3,78 3,37

Water flow-rate l/s 1 3,14 3,54 3,93 4,50 4,89 5,56
User side exchanger pressure drops kPa 1 38 47 57 52 61 78
TERMINAL UNIT
Cooling
Cooling capacity kW 3 43 54 65 76 87 98
EER 2 3,30 3,14 2,76 3,25 3,07 2,79
SEER 5 4,97 4,81 4,65 5,37 5,15 4,95
ηs,c % 6 196 189 183 212 203 195
Water flow-rate l/s 5 2,14 2,51 3,06 3,60 4,21 4,58
User side exchanger pressure drops kPa 3 18 25 36 34 46 54

The Product is compliant with the ErP (Energy Related Products) European Directive. It includes the Commission delegated Regulation (EU) No 811/2013 (rated heat output ≤ 70 kW at 
specified reference conditions) and the Commission delegated Regulation (EU) No 813/2013 (rated heat output ≤ 400 kW at specified reference conditions).

1. Entering/leaving water temperature user side 23/18 °C, Entering external exchanger air temperature 35 °C.
2. EER (EN 14511:2018) cooling performance coefficient. Ratio between delivered coolimg capacitu and power input in compliance with EN 14511:2018.
3. User side entering/leaving water temperature 12/7 °C, external exchanger entering air 35 °C.
4. Data referred to unit operation with inverter frequency optimized for this application.
5. Data calculated according to the EN 14825:2016 Regulation.
6. The seasonal space cooling efficiency ηs, c expressed in%.

Construction

SIZE 16.2 20.2 24.2 30.2 35.2 40.2

Compressor

Compressor type ROTARY INVERTER SCROLL INVERTER
Refrigerant R32
N° compressor Nr 2 2 2 2 2 2
Oil charge l 4,6 4,6 4,6 4,2 4,2 4,2
Refrigerant charge Kg 4,5 4,5 4,5 7,5 7,5 7,5
N° circuits Nr 1 1 1 1 1 1
User side exchanger
Type of internal exchanger 1 BHPE
Water content l 5,7 5,7 5,7 7,8 7,8 7,8
External Section Fans
Fans type BRUSHLESS DC MOTOR
N° fans Nr 2 2 2 3 3 3
Standard air-flow l/s 6944 6944 6944 10417 10417 10417
Installed unit power kW 0,8 0,8 0,8 0,9 0,9 0,9
Water circuit
Maximum water side pressure MPa 1 1 1 1 1 1
Minimum circuit water volume in 
cooling 2 l 150 150 150 200 200 200

Total internal water volume l 6 6 6 6 6 6
Power supply
Standard power supply 400/3/50+N 400/3/50+N 400/3/50+N 400/3/50+N 400/3/50+N 400/3/50+N

7.	 BPHE = plate exchanger
8.	 Entering/leaving water temperature user side 15/10 °C, external exchanger entering air 25°C (U.R. = 85%) - Minimum water volume that does not consider the volume of water 

inside the unit.
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Sound levels

Standard mode

SIZE

Sound power level Sound 
pressure 

level

Sound 
power 
levelOctave band (Hz)

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

16.2 69 72 73 76 77 73 65 55 65 80

20.2 70 73 74 77 77 74 67 57 66 81

24.2 70 72 75 78 79 75 69 59 67 82

30.2 67 79 73 76 79 74 67 58 66 82

35.2 74 75 75 77 81 75 68 60 68 83

40.2 77 77 75 78 81 76 70 62 69 84

Silenced mode

SIZE

Sound power level Sound 
pressure 

level

Sound 
power 
levelOctave band (Hz)

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

16.2 74 72 68 70 72 73 65 57 62 77

20.2 74 72 68 70 72 73 65 57 62 77

24.2 74 72 68 70 72 73 65 57 62 77

30.2 63 79 72 74 74 70 63 54 62 78

35.2 63 79 72 74 74 70 63 54 62 78

40.2 63 79 72 74 74 70 63 54 62 78

Super silenced mode

SIZE

Sound power level Sound 
pressure 

level

Sound 
power 
levelOctave band (Hz)

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

16.2 52 71 63 69 68 67 58 49 58 73

20.2 52 71 63 69 68 67 58 49 58 73

24.2 52 71 63 69 68 67 58 49 58 73

30.2 64 71 67 72 71 68 63 53 60 75

35.2 64 71 67 72 71 68 63 53 60 75

40.2 64 71 67 72 71 68 63 53 60 75

At maximum conditions data

Sound levels refer to units with nominal test 
conditions.
The sound pressure level refers to a distance 
of 1 meter from the outer surface of the unit 
operating in open field.
Noise levels are determined using the tensiome-
tric method (UNI EN ISO 9614-2)

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

Sound levels refer to units with nominal test 
conditions.
The sound pressure level refers to a distance 
of 1 meter from the outer surface of the unit 
operating in open field.
Noise levels are determined using the tensiome-
tric method (UNI EN ISO 9614-2)

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

Silenced mode can be set from the user interfa-
ce terminal.

Sound levels refer to units with nominal test 
conditions.
The sound pressure level refers to a distance 
of 1 meter from the outer surface of the unit 
operating in open field.
Noise levels are determined using the tensiome-
tric method (UNI EN ISO 9614-2)

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

Super Silenced mode can be set from the user 
interface terminal.

SIZE

Sound power level Sound 
pressure 

level

Sound 
power 
levelOctave band (Hz)

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

16.2 70 72 75 78 79 75 69 59 67 82

20.2 70 72 75 78 79 75 69 59 67 82

24.2 70 72 75 78 79 75 69 59 67 82

30.2 77 77 75 78 81 76 70 62 69 84

35.2 77 77 75 78 81 76 70 62 69 84

40.2 77 77 75 78 81 76 70 62 69 84

Sound levels refer to units with nominal test 
conditions.
The sound pressure level refers to a distance 
of 1 meter from the outer surface of the unit 
operating in open field.
Noise levels are determined using the tensiome-
tric method (UNI EN ISO 9614-2).
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Operating range

Twu [°C] = Leaving exchanger water temperature
Tae [°C] =  External exchanger inlet air temperature

1. Normal operating range. 
Low water temperature function:
2. Operating range where the use of ethylene glycol is mandatory in a percentage 

above to 10%
3. Operating range where the use of ethylene glycol is mandatory in a percentage 

above to 20%
4. Operating range where the use of ethylene glycol is mandatory in a percentage 

above to 30%

Cooling - Size 16.2 - 20.2 - 24.2 - 30.2 - 35.2 - 40.2

Overload and control device calibrations

Open Close Value

Refrigerant side

High pressure safety switch kPa 4200 3200 -

Low pressure safety switch kPa 50 130 -

Low pressure safety valve kPa - - 3000

Compressor discharge high temperature safety thermostat °C 115 75 -

Water side

Antifreeze protection °C 4 20 -

High pressure safety valve kPa - - 600*

* The value entered refers to units supplied with a hydronic group installed on board.
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1. Compressor enclosure
2. Quadro elettrico
3. Power input
4. Inlet water connection Victaulic 2"
5. Outlet water connection Victaulic 2"
6. Functional spaces
7.	 Electrical fan
8.	 Unit fixing holes
9. External exchanger
* Antivibration mounts position

Size 16.2 - 20.2 - 24.2

SIZE 16.2 20.2 24.2

Lenght mm 2204 2204 2204

Depth mm 1043 1043 1043

Height mm 1320 1320 1320

Operating weight kg 470 470 470

Shipping weight kg 450 450 450

Operating weight with storage kg 680 680 680

Shipping weight with storage kg 500 500 500

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

Dimensional drawings
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1. Compressor enclosure
2. Quadro elettrico
3. Power input
4. Inlet water connection Victaulic 2"
5. Outlet water connection Victaulic 2"
6. Functional spaces
7.	 Electrical fan
8.	 Unit fixing holes
9. External exchanger
* Antivibration mounts position

Size 30.2 - 35.2 - 40.2

SIZE 30.2 35.2 40.2

Lenght mm 3221 3221 3221

Depth mm 1089 1089 1089

Height mm 1510 1510 1510

Operating weight kg 680 680 680

Shipping weight kg 650 650 650

Operating weight with storage kg 1030 1030 1030

Shipping weight with storage kg 725 725 725

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