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α˽ͦͯ͡;͔ͤ͊ͭ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ͣ ͎ͨͦͣͦͤ͊ ͒͊ 
͔ͪ͊͋ͪ͊͘ ͨͦ-͔͒ͦ͋ͪ ͊͟͟ ͒͊ ͙͎ͨͪ͊͊ͣ͡ 
ͨͪͦͼ͔͙͔͒ͯͪͭ ͊͘ ͦ͋ͯ;͔͙͔ͤ ͙ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͤ͊ ͙ͪ͊͋ͦͭͤͼ͙͔ͭ ͙ 
͍͊͗ͤͦͫͭͭ͊ ͤ͊ ͭΎͻͤͦͭͦ ͙͎͔ͨͦͫͭ͊ͤΣ 
͊ͭͦ͟͟ ͊͘ ͙ͪ͊͋ͦͭͤ͊͟Σ ͭ͊͊͟ ͙ ͊͘ 
͙ͦͣͨ͊ͤ͟Ύͭ͊Φ ˤΎ͍ͪ͊ͣΣ ;͔ ͔ͫ͒͡ ͭΎͻͤͦͭͦ 
͙͙͙͔͊ͫͣͪ͊ͤ͡ ͎ͣͦ͊ ͔ͨͪͫͦͤ͊ͤͦ͡ ͒͊ ͋Ά͒͊ 
͍͟͡Ό;͔ͤ ͍ ͙͎͔ͨͪ͊͊ͤͭͦ͡ ͤ͊ ͨͪͦͼ͔͙͔͒ͯͪͭ 
͊͘ ͦ͋ͯ;͔͙͔ͤ ͤ͊ ͙͍ͤͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͙ ͍ 
ͪ͊ͨͪͦͫͭͪ͊ͤ͘Ύ͍͔͊ͤͭͦ ͤ͊ ͙ͭ͊͘ ͔ͨͦͤ͊͘͡ 
͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ ;͔ ͎ͣͦ͊ ͒͊ ͔ͯ͋͒Ύ 
͔ͪ͊͋ͦͭͦ͒͊ͭ͡Ύ ͍ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ 
͙ͭ͊͘ ͙͍͔͙ͤͫͭͼ͙ΎΣ ͊ͨͦ͘;͍͚͙͊͟ ͦͭ 
͔ͨͦͭͪ͋ͤͦͫͭͭ͊ ͦͭ ͦ͋ͯ;͔͙͔ͤ ͙ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͤ͊ ͔͙͔͊ͭͭ͘Φέ 
 

(ˤ͙͔͊ͫ͡ ˽Ά͍ͪͯΣ  {Φ/Φ a9/!bL/! {Φ!Φ Σ 
aLw{!Σ ˿͙͙͋ͯΣ ˾ͯͣΆ͙ͤΎ) 
 

 
 

˩͍͔͚͙ͪͦͨͫ͟ ͫ ͔͙ͣͤ͊ͪ ͘  ͊ͯ ͍͔͙͔ͨͪ͊ͤ͡ ͤ  ͊ͨ ͪͦ͒Ά͍͗͊͊͡΅ͦͭͦ ͦ ͋ͯ;͔͙͔ͤ 
 

˽͔͍͙͔͙ͪ͒ͫͭ͊ͭ͡ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ ό͙ͪ͊͋ͦͭͤ;͔͙ͫ͟ ͫΆ͍͔͙ͭΣ ͙͙͙ͫͤ͒͊ͭ͟ ͙ ͔͙ͣͤ͒͗ͣΆͤͭύ ͦͭ 
ˣΆ͎͙͊ͪ͡ΎΣ ˾ͯͣΆ͙ͤΎ ͙ ˶͙͍ͭ͊ ͯ;͍͊ͫͭ͊ͻ͊ ͍ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͙͔͙ͦͪͤͭͪ͊ͤ ͔͙ͫͣͤ͊ͪ ͨͦ ͍͔͙͔ͯͨͪ͊ͤ͡ 
ͤ͊ ͦ͋ͯ;͔͙ͤΎͭ͊ ͍ ͔͙ͨͪ͒ͨͪΎ͙ͭΎͭ͊Σ ͍͔͔ͨͪͦ͒ͤ ͍ ͙ͫͭͦ͡ͼ͊ͭ͊ ͤ͊ ˣΆ͎͙͊ͪ͡Ύ ς ˿ͦͺ͙ΎΣ ͍ ͪ͊͟Ύ ͤ͊ 
͙͊ͨͪ͡Φ ̂;͙͊ͫͭͤͼ͙͔ͭΣ ͦͭ ͔͙͔͔͒ͤ͊͒ͫͭ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͦͭ ͒Ά͍͔͍͔ͪͦͨͪͪ͊͋ͦͭ͊ͤͭͦ ͙ ͔͔ͣ͋ͤ͊ͭ͊͡ 
͙ͨͪͦͣ΄͔ͤͦͫͭ͡ ͙ ͦͭ ͔͎͙ͣͭ͊ͯͪ͡Ύͭ͊Σ ͍͒ͦ͊͒͊͟͡ͻ͊ ͼ͔͙͔ͭ͡Σ ͊͒͊͘;͙͔ͭ ͙ ͔͍͊ͦͤͦ͒͊ͭͫͭͦͭͦ͘͟͡ 
ͦͭͤͦͫͤͦ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦͭͦ͡ ͦ͋ͯ;͔͙͔ͤ ͍ ͫΆ͍͔͙͔ͦͭͭͤͭ ͙ͣ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ ͔́ ͨͦͯ͡;͙ͻ͊ ͙ͤ͊ͤ͘Ύ 
͙ ͔͙ͯͣͤΎ ͍ ͦ͋͊ͫͭͭ͊͡ ͙ ͔ͫ ͊ͨͦͤ͊͘͘ͻ͊ ͫ ͍͙ͤͦ ͔͙ͣͭͦ͒ ͙ ͙͔͙ͤͫͭͪͯͣͤͭΣ ͙ͦͭͦ͟ ͒͊ ͙͍ͨͦ͊ͭ͘͘͡ ͊͘ 
͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͙͔ͨ͊ͤͪ͊ͤ͡Σ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͙ ͔͙͙͔ͪ͊ͪ͊ͤ͘͡ ͤ͊ ͔͚͙͒ͤͦͫͭ ͨ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ 
ͦ͋ͯ;͔͙͔ͤ ͍ ͙ͨͪ͊ͭ͊ͭ͊͟͟ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ.  

˸͔͙͙͔ͦ͒ͪͪ͊ͤͭ ͙ͪ͊͋ͦͭͤ ͎͙ͪͯͨ ͒͊͒ͦͻ͊ 
͍Άͣͦ͗ͤͦͫͭ͘ ͤ͊ ͯ;͙͊ͫͭͤͼ͙͔ͭ ͒͊ ͙͍ͨͦ͊ͭ͘͘͡ ͍ 
͔ͪ͊ͤ͊͡ ͙ͫͭͯ͊ͼ͙Ύ ͤ͊ͯ;͔͙͔ͤͭ  ͙ͨͪ͊ͭ͟;͔͙ͫ͟ 
͙͔͙ͤͫͭͪͯͣͤͭ ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ 
͙͊ͯͫ͘͟ ͙ ͍͔ͨ͊ͤͦ͡Φ ˽͔͍͙͔͙ͪ͒ͫͭ͊ͭ͡ ͤ͊ 
͙ͪ͊͋ͦͭͤͼ͙͔ͭ ͙ ͔͙͔ͪ͊͋ͦͭͦ͒͊ͭͭ͡ ͯ;͍͊ͫͭ͊ͻ͊ ͍ 
ͼ͔͔͍͙͡ ͔ͦ͋ͣͤ ͤ͊ ͙ͦͨͭ ͙ ͙ͫ ͫΆ͙ͭͪͯ͒ͤ;͔ͻ͊ ͨͦ 
͍͔͔ͪͣ ͤ͊ ͔͙ͫͣͤ͊ͪ͊Φ  

͍́ͦ͊ ͫΆ͙ͭͪͯ͒ͤ;͔͍ͫͭͦΣ ͔ͦͭͦ͟ ͨͦͯ͡;͙ͻ͔ͣ ͨͦ 
͍͔͔ͪͣ ͤ͊ ͔͙ͫͣͤ͊ͪ͊Σ ͔͋ ͭͦ;ͤͦ ͍ͭͦ͊Σ ͔ͦͭͦ͟ 
͙ͫ͊͟ͻ͔ͣ ͒͊ ͔ͫ ͦͫΆ΅͔͍ͫͭΎ͍͊ ͔͔͔͍͗͒ͤͤͦ ͍ 
͙ͨͪ͊ͭ͊ͭ͊͟͟ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ 
˽͔͙ͪ͒ͨͪΎ͙ͭΎͭ͊Σ ͯ;͍͙͊ͫͭ͊͡ ͍ ͔͙ͫͣͤ͊ͪ͊ ͫ͊ 
͙͙ͨͦͭͤ͡Σ ͔͙͒ͣͦͤͫͭͪͪ͊΅͙ ͊͟͟ ͔ͫ ͙͎ͪ͊͗͒͊͘ 
͚ͯͫͭͦ;͙͍͊ ͙ ͙͔ͫͫͭͣͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͊͘ 
ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤΦ ͔́ ͫΆ΅ͦ ͭ͊͊͟ ͙ͣ͊ͭ 
͍͊͗ͤ͊ ͙͙ͣͯͭͨ͡͡ͼ͙ͪ͊΅͊ ͪͦ͡Ύ ͊͘ ͙͔ͦͫͭ͊ͤ͊ͭ͡ 
͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͍ ͔ͭͻ͙͔ͤͭ ͔͙ͫͭͦͪ͟. 

˩͒ͤ͊ ͔ͦͭ͒ͤ͊͡ ͦ͋͊ͫͭ͡ ͤ͊ ͺͦͯͫ͟ ͨͦ ͤ͊ͫͭͦΎ΅͔ͣ 
͔ ͔͙͍ͦͨͪ͊ͭͤͦͭͦ ͔͙͙͔ͪ͊ͪ͊ͤ͘͡ ͙ ͔͍ͨͦͫ͒͊͡΅͙ ͔͚͍͙͒ͫͭΎΦ ̂;͙͊ͫͭͤͼ͙͔ͭ ͔ͫ ͎͍͙͒ͦͦͦͪͻ͊ ͍ ͍ͭͦ͊ 
ͦͭͤͦ΄͔͙͔ͤ ͍Άͪͻͯ ͔͙ͦͤͪͭͤ͟͟ α͔͙ͨͪͦͭ͟ ͊͘ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤέ ͊͘ ͍ͫΎͦ͟ ͔͙ͨͪ͒ͨͪΎ͙͔ͭΦ 
˭͊ ͍͔͙ͫ͟ α͔ͨͪͦͭ͟έ ͔͋΄͔ ͫΆ͍͔ͫͭ͊ͤ ͔͟΄Άͤ ͨ͊ͤ͡ ͙ ͍͔ͫͪͦͦ͟Σ ͍ͨͦͦ͘͡Ύ͍͊΅͙ ͫͭΆͨ͊͟ ͨͦ ͫͭΆͨ͊͟ 
͔͎͔ͨͪ͒͡ ͤ͊ ͙͎ͨͦͫͭͤ͊ͭͦͭͦ ͙ ͔͔ͫͭͨͤ ͤ͊ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͼ͔͙͔ͭ͡Φ  

˸͔͙͔ͦ͒ͭ͡ ͤ͊ ͒ͦ͋ͪ͊ ͙ͨͪ͊ͭ͊͟͟Σ ͍͙͙ͪ͊ͭ͘ ͍ ͙ͪ͊͘͡;͙͔ͤͭ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ΅͔ ͋Ά͒͊ͭ ͔͍͔͙ͨͪ͒ͫͭ͊ͤΣ 
͙͙͙͒ͫͯͭͪ͊ͤ͟ ͙ ͦͼ͔͔͙ͤͤ ͨͦ ͍͔͔ͪͣ ͤ͊ ͔͍͔͚ͪͦͨͫ͊ͭ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͔ͨͪ͘ ͔͔ͫͤͭ͊ ͤ͊ ͙ͭ͊͘ 
͎͙ͦ͒ͤ͊. 
 
 
 

˻΅͔ ͙ͤͺͦͪͣ͊ͼ͙Ύ: www.bico-project.eu  
 

˿͍Ά͙ͪ͗: 

Arbeit und Leben Bielefeld e.V. (DGB/VHS) 
Gisbert Brenneke (E-mail: gb@aulbi.de)  
Ravensberger Park 4 
D-33607 Bielefeld 

http://www.bico-project.eu/
mailto:gb@aulbi.de
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̂;͙͊ͫͭͤͼ͙ ͦ  ͭͫ ͔͙ͭͦͪ͟ ͙  ͨ ͔͙ͪ͒ͨͪΎ͙ͭΎ 
 

No. Company Sector Name / Surname Position/function 

BULGARIA    

1 Kastamonu Bulgaria AD  wood Gudev, Stefan  Shop steward 

2 Ludogorie 91 AD wood Jordanova, Milena Shop steward 

3 Kastamonu Bulgaria AD wood Totev, Petko Sub manager PTV 

4 Ludogorie 91 AD wood Miteva, Kalina Managing director 

5 KCM Industrial Service AD  metal Klisarov, Stoyan Trade Union 

6 
ThyssenKrupp Jupiter 
Stomana BG  

metal Leonidov, Alexander  Trade Union 

7 KCM Industrial Service AD  metal Dimitrov, Zlatko  Managing Director 

8 
ThyssenKrupp Jupiter 
Stomana BG 

metal Yanev, Evgeni Lawyer 

9 FSOGSDP  wood Zahova, Sonja Trade Union 

10 BAMI metal Mateina, Anna Branch Association 

11 KNSB (WETCO)  Toneva, Svetla National Coordinator BG 
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No. Company Sector Name / Surname Position/function 

ROMANIA    

1 {/ aŜŎŀƴƛŎŀ {! aŃǊǒŀ  metal Pirvu, Vasile Technologist engineer 

2 STX OSV Tulcea SA  metal Schiopu, Doru  Workshop head 

3 SC Altur Slatina SA metal Popescu, Gheorghe /ƘŀƛǊƳŀƴ α5w9t¢!¢9!έ T U 

4 SC Altur Slatina SA metal Draghici, Marian Head of human resources office 

5 STX OSV Tulcea SA  metal Raicu, Floriean  

6 STX OSV Tulcea SA  metal Petre, David Free TU of Tulcea Shipyard 

7 Trade Union FSCM metal Bajan, Dan Gheorghe President 

8 Electroputere Trade Union metal Bojenoiu, Aurel  President  

9 
Sindicatul Liber Sc. SMR 
Sa. Bals 

metal Razboi, Marin President 

10 FSCM  Gheorghevici, Teodora National Coordinator RO 
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No. Company Sector Name / Surname Position/function 

LITHUANIA    

1 !. αDǊƛƎƛǎƪŜǎέ wood Raitelaitiene, Diana 
Chief of metrology 
Department 

2 !. α{ƛƭǳǘŜǎ ōŀƭŘŀƛέ  wood Siaudvytiene, Irena 
Chairwoman AB trade Union, 
Shift foreman 

3 !. αDǊƛƎƛǎƪŜǎέ wood 
WŀƪǳőƛƻƴȅǘŜ - Vilkiene, 
Edita 

HR manager 

4 !. α{ƛƭǳǘŜǎ ōŀƭŘŀƛέ  wood Mauriciene, Janina Chief of personal department 

5 (LT) UAB Baltik Vairas  metal Cesniene, Regina  
Chairwoman of UAB trade 
union 

6 Mechel Nemunas Co Ltd.  metal Prekeviciene, Sigute  Chairwoman trade union 

7 (LT) UAB Baltik Vairas  metal Sobutiene, Jurate              
Head of human resource 
department 

8 Mechel Nemunas Co Ltd.  metal 
Petronaitiene, 
Virginija 

Economist 

9 LPSK   Slionskiene, Danute National Coordinator  
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αˣ͔͘  ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ ͋ͯ;͔͙͔ͤΣ 
͔͙͍ͨͪ͒ͣͫͭͦͭͦ ͙ ͤ͊ ͚ͤ͊-͔͒ͦ͋ͪ 
͍͙͊͟͡ͺ͙ͼ͙͙ͪ͊ͤΎ ͔ͨͪͫͦͤ͊͡ ͍ ͚ͪ͊ͤ͊͟ 
͔ͫͣͭ͊͟ ΅͔ ͋Ά͔͒ ͎͔͊ͯ͋ͤͦ͘Φέ 

́Ά͎͍ͪͦͫͦ͟ ͙ͨͪͦͣ΄͔ͤ͊͡ ͨ͊͊ͭ͊͡ όLIYύΣ 
˥͔͙ͪͣ͊ͤΎΣ ͦͤ ͚͊ͤ͡ ͙͔͍͔ͫ͒͊ͤ͘͡ ͤ͊ 
ͺ͙͙͔ͪͣͭ нлмл͎ 

α˸͔͙͔ͪͭ͟ ͊͘ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤ 
ͭͪΎ͍͋͊ ͒͊ ͫ͊ ͔ͺ͔͙͍͙ͭͤ͟Σ ͙͔͙͙ͦͪͤͭͪ͊ͤ 
͟Άͣ ͋Ά͔͒΅͔ͭͦ ͙ ͙͍͙͊͒͊ͨͭͤ ͟Άͣ 
͙͙͍͙ͤ͒͒͊Φ ͔́ͻ͙ͤ;͔͙ͫ͟Ύͭ ͎͔ͨͪͦͪͫ ͙ 
͍͔ͤ͊ͪ͊ͫͭ͊ͤͭͦ ͤ͊ ͔ͫͪ͒ͤ͊ͭ͊ ͍Άͪ͊ͫͭ͘ ͤ͊ 
͔ͨͪͫͦͤ͊͊͡ ͫΆ͍͒͊͊͘ ͍ͤ͊ͪ͊ͫͭ͊΅͊ 
͔ͫͨͼ͙͙͙͊ͪ͊ͤ͊͘͡ ͙ ͙͙͍͙͙͙ͤ͒͒ͯ͊ͪ͊ͤ͊͘͡ 
͔ͨͦͭͪ͋ͤͦͫͭ ͦͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΦέ  
 
˴͊ͯͫ͡ ̆ ͚͊ͣ͊ͤ, ̂ ͍͙͔͔ͨͪ͊ͭͤ͡ ͋ ͦͪ͒ ͤ  ͊ˮ  ˥
˸͔ͭ͊͡, ˥ ͔͙ͪͣ͊ͤΎ, 2011 ͎. 

ˢ͔ͨ͡ ͘  ͊ͨ ͍͔ͦ;͔ ͨ ͪͦ͒Ά͍͗͊͊͡΅ͦ ͨ ͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ ͋ͯ;͔͙͔ͤ 
 
˿͙ͭͯ͊ͼ͙Ύͭ͊  ͍ ͔͙ͨͪ͒ͨͪΎ͙ͭΎͭ͊ ͤ͊͘;͙͔ͭͤͦ͡ ͫ ͔
͔͙ͨͪͦͣͤ  ͍ ͔͙͔ͨͦͫ͒ͤͭ͡ ͤΎͦͦ͟͟͡ ͎͙͙ͦ͒ͤ  ͙
͍ͭͦ͊  ΅  ͔ͨͪͦ͒Ά͙͗͡. ˹͍͙ͦ ͔ͭͻ͎͙͙ͤͦͦ͡, ͍͙ͤͦ 
ͺ͙ͦͪͣ ͤ  ͊ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͤ  ͊ͭ ͪͯ͒͊, ͤ ͍͙ͦ ͤ ͊;͙͙ͤ 
͘ ͊ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ  ͙ ͫΆ͙ͭͪͯ͒ͤ;͔͍ͫͭͦ  ͙ 
͔ͨͪͦͣͤΎ΅͙͔ͭ ͫ ͔ͦͭͤͦ΄͔͙ͤΎ  ͙͔ͦͤͯͪͤ͟͟ͼ͙Ύ  ͍
͔ͫͭͦͪ͊͟ ς ͊ͭͦ͟͟ ͤ ͊ ͤ͊ͼ͙ͦͤ͊ͤͦ͡, ͭ͊͊͟  ͙ ͤ ͊
͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙͍ͤͦ ς ͫΆ͍͒͊͊ͭ͘ ͍͙ͤͦ 
͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊͘͟͡.͍́ͦ͊  ͨͦ͒;͔͍ͪͭ͊͊ 
͍͊͗ͤͦͫͭͭ͊ ͤ  ͊ͨ -ͦͤ͊ͭ͊ͭΆ΄ͤͦͭͦ ͦ ͋ͯ;͔͙͔ͤ. 

ˮ͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͟Άͣ   ͪ ͙͊͋ͦͭͤͼ͙͔ͭ  ͙͙͔͙͔ͫͯ͗ͭͭ͡͡ ͒ ͊ͫ ͔͍ͫͨͪ͊Ύͭ  ͔͙ͫͭ͘ ͙͍ͤͦ͊ͼ͙͙  ͙͎Ά͍͍͊ͦ͟ ͒ ͊
͍ͯͨͪ͊͡Ύ͍͊ͭ ͍ͫͦΎͭ͊ ͪ͊͋ͦͭ͊ ͫ ͔͍͙͊͘΄͍͊͊ͭ.˽͙͙͙͔ͪ͒ͦ͋ͭͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙  ͙͙ͦͨͭ  ͍͔ͪͯͭ͊ͭ͘͡ ͦ ͭ
ͨͪͦͺ͔͙ͫͦͤ͊ͤ͊͡ ͙ͨͪ͊ͭ͊͟͟ ͫ ͊͒ͦ͋ͪ͊ ͍ͦͭͨͪ͊ͤ͊ ͭͦ;͊͟, ͤ ͦͫ͊ͣͦ ͭ ͔ͤ ͔ͫ ͊͒ͦͫͭ͊ͭΆ;͙ͤ.́ ͔ͭͪΎ͍͋͊ 
͒ ͊͋ Ά͒͊ͭ  ͨ ͎͙ͦ͒ͨͦͣͦͤ͊ͭ ͦ  ͭͤ ͍͙ͦ ͟ ͔͔ͦͣͨͭͤͼ͙͙. 

 ʕ͔͒ͤ΄ͤͦ ͍͔͔ͪͣ,͒ͦͨΆ͙͔ͤͭͤͦͭͦ͡͡ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ ͤ ͔ͦͤ͊͘;͍͊͊, ; ͔͔͙͍͔͒ͤͫͭͤͦ 
͔͙͔ͫͯ͗͋ͤͭ͡ ͙ͤ͊ͤ͘Ύ  ͙͔͙ͯͣͤΎ ͭͪΎ͍͋͊ ͒ ͊͋Ά͒͊ͭ ͪ͊͘΄͙͔͙ͪͤ. ˸͔͙ͭͦ͒;͔͙͔ͫͭ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͘ ͊
͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ ͊ ͍͔ͫͦ͋ͫͭͤ͊ͭ͊  ͪ͊͋ͦͭ͊, ͊ͭͦ͟͟  ͙ ͤ ͊ ͔ͨͪ͒ͻ͙͔ͦ͒ͤͭ  ͙ ͔͍ͫ͒͊͡΅͙͔ͭ ͙ͪ͊͋ͦͭͤ 
ͨͪͦͼ͔͙ͫ ͫΆ΅ͦ ͫ ͊ͤ-͔ͨ ͦͣ͊ͦ͟͡ ͍͙͊͗ͤ ͭͯ͟.  ʕ͒ͦͨΆ͔͙͔ͤͤ͡, ͫͦͼ͙͙͔͊ͤͭ͡ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͘ ͊
͔ͯͫͤ͡Ύ͍͔͊ͤ ͤ  ͊ͪ ͊͋ͦͭ͊ͭ͊ ͍  ͔ ͙ͨ͟ ͍  ͨ ͔͙ͪ͒ͨͪΎ͙͔ͭͭͦ ͙  ͨ ͙ͪ ͍ Άͤ΄͙͔ͤͭ ͟ ͙ͦͤͭ͊ͭ͟ ͫ  ͊͘ ͊͒Ά͙͔͙͗ͭͤ͡͡. 

 ˮ ͙͔ͭͪͭ ͙ͦ͋͊ͫͭ͡ ͤ ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔͊͒ͤͦ͘ ͍ͦ͋ͪ͊ͯ͊ͭ͘ ͙͍͊ͭͤ͊ͭ͊͟ ͼ͔͔ͦͣͨͭͤͭͤͦͫͭ, ͦ͟Ύͭͦ 
ͭͪΎ͍͋͊ ͒ ͊͋Ά͔͒ ͔͔ͨͦ͒ͪͨͤ͊͟ ͦ ͍͙ͭ͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊.͍́ͦ͊ ͤ ͔ͦͭͤ͊ͫΎ ͫ͊ͣͦ ͘ ͊ͤ͊;͙͊ͤ͡ͼ͙ ͙͙͡ 
͔ͫͨͼ͙͙͙͊ͫͭ͡.  ʕ͔͒ͤͦ ͔ͣͦ͒ͪͤͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ, ͼ͔͙͡Ύͭ ͔ͨͪͫͦͤ͊͡ ͭͪΎ͍͋͊ ͒ ͊͋Ά͒͊ͭ ͍͟͡Ό;͔͙ͤ  ͍
͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͦ͋ͯ;͔͙͔ͤ ͘ ͍͊ͫΆ͍͔ͪ͊ͤ͘ ͤ ͊ͫΆ΅͔͍͍ͫͭͯ͊΅͙͔ͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙  ͫ ͨ -ͦͤ͊ͭ͊ͭΆ΄ͤͦͭͦ 
͍͙͙͔ͪ͊ͭ͘ ͤ ͊ͦ͋΅͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟  ͍͙ͦͣͨ͊ͤ͟Ύͭ͊.͍́ͦ͊  ͔ͦͫ ͍ͤͦ͊ͭ͊, ͘ ͊͒ ͔͊ͣͦ͗ ͔ͨͪͫͦͤ͊͊͡  
͒ ͊ ͋Ά͔͒ ͎͍͔ͨͦ͒ͦͭͤ  ͘ ͊ ͤ͊ͫͭͦΎ΅͙͔ͭ  ͙ ͋Ά͔͒΅͙͔ͭ ͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊͘͟͡  ͍ ͔ͣͦ͒ͪͤͦͭͦ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭ.  

˨ͦͨΆ͙͔ͤͭͤͦͭͦ͡͡ ͦ͋ͯ;͔͙͔ͤ  ͔ ;͍͍͙͔͔ͯͫͭͭͤ͡  
͍Άͨͪͦͫ. ˻ ͎͔ͭ͒ͤ͊͡ ͭͦ;͊͟ ͤ ͙͊ͪ͊͋ͦͭͤͼ͙͔ͭ  ͙
͙͔͙͔ͫͯ͗ͭͭ͡͡, ͭ ͔;͔ͫͭͦ ͙͙͍ͨͭ͊ͭ͘ ͫͭͪ͊ͻ͍͔ͦ  ͙
͙ͨͫ͊͡ ͤ  ͊ͣ ͙͍ͦͭ͊ͼ͙Ύ. 

˭ ͊ ͒ ͊ ͋Ά͔͒ ͔ͨͪͦ͒ͦ͡Ύͤ͊ ͙ͭ͊͘ ͙͔͋͊ͪͪ͊ ͘ ͊
ͯ;͔͔ͤ,  ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͫΆ͍͔ͦͭͭͤͦ ͔ͫͨͼ͙͊ͤͦ͡ 
͎͙͙ͦͪ͊ͤͪ͊ͤͦ͘ ͦ͋ͯ;͔͙͔ͤ, ͨͦ͒ͻͦ͒Ύ΅ͦ ͘ ͊
͍Ά͙ͪ͊ͫͭͤ͘. ˻͍͔ͫͤ ͍ͭͦ͊  ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 
ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ ͊ͨͦ͒ͻͦ͒Ύ΅ ͙ͣ͊ͭ͟͡ ͘ ͊ͯ;͔͔ͤ  ͍
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ, ͚ͦͭͦ͟ ͎ͨͦͣ͊͊ ͘ ͊
͔ͨͪͦ͒ͦ͡Ύ͍͔͊ͤ ͤ ͊ ͫͭͪ͊ͻ͍͔͔ͦͭ, ͍͙ͨͦ΄͍͊͊ 
͙͍ͣͦͭ͊ͼ͙Ύͭ͊  ͙ ͙͙͍ͨͦͭͤ͊ͭ͊͘ ͎ͤ͊͊ͫ͊͡ ͒ ͊ ͫ ͔
ͯ;͙.  . 

˽͔ͦ͒ͪͨ͊ͭ͊͟ ͤ ͊ ͪΆ͍͍ͦͦ͒ͫͭͦͭͦ͟ ͟Άͣ ͔͙͔ͣͪͭ͟ ͘ ͊ ͦ͋ͯ;͔͙͔ͤ  ͔ ͍͊͗ͤ͊ ͔͍ͨͪ͒ͨͦͫͭ͊͊͟  ͘ ͊
͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͣ.ͯ ́͊͊͟, ͊ͭͦ͟͟  ͔͍͊͗ͤ͊ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ ͊ͤ ͍͙͊͊͟͡ͺ͙ͼ͙͔ͪ͊ͤͭͦ,  ͫͯ;͙͔͊ͫͭͭͦ ͤ ͊
͔͙͔͊ͭͭ͘  ͙͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊΅͙͔ͭ ͔ͭͻ͙͔ͤͭ ͙͔͔͙ͤͭͪͫ. ˻ ͙͔͙ͪͤͭͪ͊ͤͦͭͦ ͟Άͣ ͯ;͙͔͊ͫͭ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ 
ͦ͋ͯ;͔͙͔ͤ ͍͒ͦ͊͊͘͟ ͤ ͔͊ͨͪͫͦͤ͊͊͡, ; ͔ͭΎͻͤ͊ͭ͊ ͒ͯͣ͊ ͫ ͔;͍ͯ͊, ; ͔ ͨ ͔͙͔ͪͦ͋ͣͭ͡  ͙͔͔͍͙͔ͪͪͭ͘ ͙  ͣͫ  ͔
ͦͭ;͙ͭ͊ͭ, ͙  ; ͔͗ ͔͙͊ͤ͡Ύͭ͊ ͙  ͨ ͔͔͙ͪ͒ͦ͗ͤ͡Ύͭ͊ ͙  ͣͫ  ͔͍ Ά͙͔ͨͪͣ͊ͭ͘ ͫ ͔͙ͪͦͤͦ͘.  
˭ ͊͒ ͊ͫ ͔͙͙ͤͼ͙͙ͪ͊ ͙ͭͦ͘ ͨͪͦͼ͔ͫ,  ͔͔ͤͦ͋ͻ͙ͦ͒ͣ͊ ͫͭͪͯͭͯͪ͊͟ ͤ ͔͙͊ͨͪ͒ͨͪΎ͙͔ͭͭͦ, ͍͔ͦͭͦͪͤ͊ ͟Άͣ  
͙ͭ͊͘ ͼ͔͡.  ʕ͙͔ͣ͊ͭ͟͡  ͙͔͙ͫͪ͒ͤ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ  ͔͔ͦͫͦ͋ͤͦ ͭͪͯ͒ͤͦ ͍ͭͦ͊ ͒ ͊ͫ ͔ͫͯ͡;͙. ˸͎ͤͦͦ 
͍Ά͙ͣͦ͗ͤͦͫͭ͘  ͍͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ͊ͭ͊ ͔ͦͤͯͪͤͭͤ͊͟͟ ͔ͫͪ͒͊ ͒ ͊ͫ ͔͙͎͔ͨͦͫͭͤ ͊͟;͔͍ͫͭͦ ;͔ͪ͘ ͍͙ͫͦͦ͟ 
͍͙͊͟͡ͺ͙ͼ͙ͪ͊ͤ ͔ͨͪͫͦͤ͊͡ ͋Ύͻ͊ ͙ͨͪͦͨͯͫͤ͊ͭ ͨ ͦ ͙ͭͦ͘ ͤ͊;͙ͤ. ˭͍͊ͭͦ͊  ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒ ͊
͔͍͔ͯ͋͗͒͊͊ͣ  ͙ ͙͍͙͔ͣͦͭͪ͊ͣ ͘ ͊  ͍͔ͦͭͦͪͤͦͫͭ ͟Άͣ ͍͙͊͗ͤΎ ͍Άͨͪͦͫ ͘ ͊ ͨͪͦ͒Ά͍͗͊͊͡΅ͦͭͦ 
ͦ͋ͯ;͔͙͔ͤ ͙  ͟ ͍͙͊͡ͺ͙͊͟ͼ͙Ύͭ͊. 



     BICO                                                                                SEMINAR - DOCUMENTATION 

 

6                                                 22. ς 25. April 2013 SOFIA (BG) 

 

˿͔͎͙ͭͪ͊ͭ;͔͙ͫ͟ ͦ ͙͋͊ͫͭ͡ ͤ  ͊ͫ Ά͍͔͙ͣͫͭͤ ͒ ͔͚͍͙ͫͭΎ ͍  ˽  ˻͍  ͨ ͔͙ͪ͒ͨͪΎ͙͔ͭͭͦ 
 

 

 
 
 
 
 

ω ΦΦΦˢ͙ͤ͊͘͡ ͤ͊ ͔͎͒ͦͫ͊΄͙͔ͤͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙͙ ͋Ά͔͒΅͙ ͔͙ͨͦͭͪ͋ͤͦͫͭΣ ͍͙͙͔ͪ͊ͭ͘ 
ͤ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙͔ͭ ό͍͙ͦͫͤͦͤ ͙ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ύΣ ͍͙ͤͦ ͔͙ͯͣͤΎ ͙ 
͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ όͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡κͫͦͼ͙͙͊ͤ͡ύΣ ˩͍͔͚ͪͦͨͫ͊͟ 
͍͙͊͟͡ͺ͙͊͟ͼ͙ͦͤͤ ͪ͊ͣ͊͟ ό͟͡Ό;͍͙ͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Σ ͻ͙͙͔͊ͪͣͦͤͪ͊ͤ͘Σ 
͙ͫͭ͊ͤ͒͊ͪͭύ 

˽͔͙ͦͭͪ͋ͤͦͫͭ ͦͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 

ωΦΦΦ ˽ͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΣ ͒Ά͍͙ͪ͗͊ͤ ͙͙ͤͫͭͭͯͼ͙͙ ͊͘ 
͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͙ ͦ͋ͯ;͔͙͔ͤ όͯ;͙͙͡΅͊Σ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͔͙ͦ͗͟͡ύΣ ͫΆ͙ͭͪͯ͒ͤ;͔͍ͫͭͦ 
͊͘ ͦ͋ͯ;͔͙͔ͤ ό͙͙͊͊ͤͫ͡ ͊͘ ͦ͋ͯ;͔͙͔ͤ ͫΆ͍͔ͣͫͭͤͦ ͫ ͙͔͋ͤͫ͊͘ύΣ ͤ͊ͼ͙͙ͦͤ͊ͤ͡ 
͔͙ͣͦ͒͡ ͊͘ ͔͙͔ͫͭͦͪͭ͟ όͼ͔͍͔ͤͭͪͦ ͊͘ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Σ ͔ͫͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ 
͙͙͙ͤͫͭͭͯͭύ 

˿͙ͭͪͯͭͯͪ͟ ͙ ͙͔͙ͫͫͭͣ 

ωΦΦΦ ˸͙͍ͦͭ͊ͼ͙Ύ ͙ ͯ;͙͔͊ͫͭ όͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͙͔͙͔ͦͪͤͭͪ͊ͤ ͙ ͙ͤͺ͙͔ͦͪͣͪ͊ͤύΣ 
͍͔ͪ͊ͤ ͒ͦͫͭΆͨ ͒ͦ ͦ͋ͯ;͙͔͙ͭͤ͡ ͔͚͙͒ͤͦͫͭ ͊͘ ͍͙ͫ;͙͟ ͎͙ͪͯͨ ͔͙͊ͭ͘Σ ͦ͋ͯ;͔͙͔ͤ 
͙͍͘Άͤ ͪ͊͋ͦͭͤͦͭͦ ͣΎͫͭͦΣ ͍Άͤ΄ͤͦ ͦ͋ͯ;͔͙͔ͤΣ ͍͙ͯͫͦ͡Ύ ͊͘ ͔͔ͫͯ͗͋ͤ͡ ͦͭͨͯͫ͟ ͙ 
͊ͨ͊͘͡΅͔͊ͤ 

˨ͦͫͭΆͨ ͙ ͯ;͙͔͊ͫͭ 

ω ... ͦ ͋ͯ;͔͙͔ͤ ͙͍͘Άͤ ͪ͊͋ͦͭͤͦ ͍͔͔ͪͣ όͤ͊ ͪ͊͋ͦͭͤͦͭͦ ͣΎͫͭͦΣ ͍Άͤ΄ͤͦύΣ 
ͼ͔͔͍ͦ͒ͤͤͦ͡ ͙ ;͙͊ͫͭ;ͤͦ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ ͍͙ͤͦ ͨͦ͒ͻ͙ͦ͒ ͊͘ ͯ;͔͔ͤ 
όͫ͊ͣͦͦ͋ͯ;͔͙͔ͤύΣ ͔ͫͨͼ͙ͺ͙;ͤ͊ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ ͙͙͒͒͊ͭ͊͟͟ ό͊͘ 
͙͍͙ͤͫͦͦ͋ͪ͊ͦ͊ͤ͘͟Σ ͔͍͙ͤ͊͟͡ͺ͙ͼ͙͙ͪ͊ͤ ͙ ͙͍͙ͤͫͦ͊͟͟͡ͺ͙ͼ͙͙ͪ͊ͤ ͔͙͊ͭ͘ύ  

˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ 

ω... ͨ ͔͙ͦͭͪ͋ͤͦͫͭ ͦͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͙ ͼ͔͙͡ ͤ͊ ͨͪͦ͒Ά͍͗͊͊͡΅ͦͭͦ ͦ͋ͯ;͔͙͔ͤ ͦͭ 
͙͙͋ͨ͊ͪͭͭͤ͊ ͎͔͒ͤ͊͡ ͭͦ;͊͟Σ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͙͔ͨ͊ͤͪ͊ͤ͡ ͙ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ 
όͺ͙͔͙ͪͣͤ ͍͔ͨ͊ͤͦ͡ ͙ ͎͙ͨͪͦͪ͊ͣ ͊͘ ͔͙͔͊ͭͭ͘ύΣ ͯ;͙͔͊ͫͭ ͙ ͔͎͍͙ͨͪͦͦͪ 
όͫΆ͍͔ͣͫͭͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡Σ ͤ͊;͙ͤ ͤ͊ ͦ͋ͯ;͔͙͔ͤΣ ͔͎͙͔ͪͯͪ͊ͤ͡ ͤ͊ ͪ͊͋ͦͭͤͦͭͦ 
͍͔͔ͪͣΣ ͔ͣͻ͙͙͊ͤͣ͘ ͊͘ ͦͤͭͪͦ͟͡ύΣ ͙ͨͦ͘͡ ͦͭ ͦ͋ͯ;͔͙͔ͤͭͦ ό͊ͨ͊͘͡΅͔͊ͤΣ 
͙͔͊ͪͪͤͦ͟ ͍͙͙͔ͪ͊ͭ͘ύ  

˾͙͊͋ͦͭͤ;͔͙ͫ͟ ͍ͨͪ͊͊ ͙ ͯ;͙͔͊ͫͭ ό͍ ˿ͦͼ͙͔͊ͤ͡ ͙͎͒͊ͦ͡ύ  

ω... ͘ ͊ͨ͊͡΅͔͊ͤ ͙ ͔ͫͨͼ͙͔͊ͤ͡ ͦͭͨͯͫ͟ ͊͘ ͦ͋ͯ;͔͙͔ͤΣ ͭ͊ͫ͊͟ ͊͘ ͯͪͫ͟Σ ͋Ό͔͒͗ͭ ͤ͊ 
ͪ͊͘ͻ͙͔ͦ͒ͭ ͊͘ ͦ͋ͯ;͔͙͔ͤΣ ͔͙ͣͦ͒͡ ͤ͊ ͺ͙͙͔ͤ͊ͤͫͪ͊ͤ ό͊͘ ͔͙ͫͭͦͪ͟ ͙ ͤ͊ 
ͤ͊ͼ͙ͦͤ͊ͤͦ͡ ͙͍ͤͦύΣ ͙ͨͯ͋͡;ͤͦ ͺ͙͙͔ͤ͊ͤͫͪ͊ͤ ͙ ͔ͨͦ͒ͪͨ͊͟ 

͙͙͔̅ͤ͊ͤͫͪ͊ͤ  
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˽͎ͪͦͪ͊ͣ͊ 
˨͔ͤ 1 ˽͙͍͔͍͙ͪͭͫͭΎ ͙ ͙͍͔ͦͭͪ͊ͤ͟ ͤ͊ ͔͙ͫͣͤ͊ͪ͊  

(ͼ͔͙͡Σ ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͙ͪ͊͋ͦͭͤ ͨͪͦͼ͔͙͒ͯͪΣ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ͦͤͤ ͍Ά͙ͨͪͦͫ) 

 ˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͔ͨͪͦͭ͊͟ ˤ˱˿˻  

 ˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͯ;͙͊ͫͭͤͼ͙͔ͭ ͙ ͔͙͔ͭͦͪͭ͟͡: ˽ ͪͦͺ͔͙ͫΎκ͒͡Ά͗ͤͦͫͭΣ ͔͙ͫͯ͗͋ͤ͡ 
͊͒͘Ά͔͙͗ͤ͡Ύ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΣ ͦ;͍͙͊͊ͤ͟Ύ ͤ͊ ͯ;͙͊ͫͭͤͼ͙͔ͭ ͦͭ ͔͙ͫͣͤ͊ͪ͊ 

 Discussion: ˭ ͊΅ͦ ͔ ͊͒͘Ά͙͔͗ͭͤͦ͡͡ ͍Ά͍͔͔͗͒͊ͤͭͦ ͤ͊ ͙͔ͫͫͭͣ͊ ͊͘ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ 
ͦ͋ͯ;͔͙͔ͤ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ? ˻ ͋ͣΎͤ͊ ͤ͊ ͙ͦͨͭ ͦͭͤͦͫͤͦ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͙ͫͭͯ͊ͼ͙Ύ ͤ͊ 
ͨͪͦ͒Ά͍͗͊͊͡΅ͦͭͦ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ 

˨͔ͤ 2 ˻͍͙͔ͫͤͦͤͭ ͔͙ͭͣ ͤ͊ ͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ (I) 

 ͼ͔͙͡ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΣ ͙͔͔͙ͤͭͪͫ ͤ͊ ͔ͪ͊͋ͦͭ΅͙͔ͭ ͙ ͔͙ͨͪͦͣͤ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ  

 ͪͦ͡Ύ ͙ ͊͒͊͘;͙ ͤ͊ ͙͔͙͔ͫͯ͗ͭͭ͡͡ ͨͦ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͍ ˸˿˽ 

 ˻͍͙͔ͫͤͦͤͭ ͔͙ͭͣ ͤ͊ ͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ (II) 

 ˸͙͍ͦͭ͊ͼ͙Ύ ͙ ͔ͨͦ͒ͪͨ͊͟ ͊ͭͦ͟ ͔͍͙͔ͨͪ͒͊ͪͭͤͦ͡ ͍͙͔ͯͫͦ͡ ͊͘ ͯͭͯͪ͊ͭ͊͟͡ ͤ͊ 
ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ  

 ˹͔ͦ͋ͻ͙͙ͦ͒ͣ ͍͙ͯͫͦ͡Ύ ͊͘ ͔ͯͫͨ΄ͤͦ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 

 ˻͍͙͔ͫͤͦͤͭ ͔͙ͭͣ ͤ͊ ͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ (III) 

 ˿Ά͍͔͒͊͊ͤ͘ ͤ͊ ͊͟;͔͍͔ͫͭͤ ͔͙ͨ͟  
 ˻͍͙ͫͤͦͤ ͍Ά͙ͨͪͦͫ ͤ͊ ͔͙ͭͣ ͊͘ ͦ͋ͯ;͔͙͔ͤΣ ͼ͔͔͍͙͡ ͎͙ͪͯͨ  

 ˢ͙ͤ͊͘͡ ͤ͊ ͔͙͔ͨͦͭͪ͋ͤͦͫͭͭ ͦͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͫ ͯ;͙͔͊ͫͭ ͤ͊ ͔ͪ͊͋ͦͭ΅͙͔ͭ 

 ˻͍͙͔ͫͤͦͤͭ ͔͙ͭͣ ͤ͊ ͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ (IV) 

 ˾͍͔͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͨ͊ͤ͡ ͊͘ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ ͋Ό͔͒͗ͭ ͙ ͍͙ͨͪ͊͊͡ ͊͘ 
͍͍͔ͦͫͦ͋ͦ͗͒͊͊ͤ ͦͭ ͪ͊͋ͦͭ͊ ͊͘ ͦ͋ͯ;͔͙͔ͤ  

 ˻͋ͦͫͦ͋Ύ͍͔͊ͤ ͤ͊ ͔͙ͣͪ͟ ͊͘ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ  

 ˥͙͔͊ͪ͊ͤͭͪ͊ͤ ͙͎͔ͨͪ͊͊ͤͭͦ͡ ͤ͊ ͙͙͍͙͙͔ͤ͒͒ͯ͊ͤͭ͡ ͔͙ͣͪ͟  

 ˽͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͍ ͙ͨͪ͊ͭ͊ͭ͊͟͟  
 ˽͍͔ͪͦͪ͊͟ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͙ ͔ͺ͔͙͍ͭͤͦͫͭͭ͊͟ ͤ͊ ͔͙͔ͣͪͭ͟ 

 ͯͨͪ͊͗ͤΎ͍͔͊ͤ: ˾ ͊͋ͦͭ͊ ͨͦ ͎͙ͪͯͨ ͙ ͍͔͒ͦ͊͒͊ͤ͟͡ ͍ ͔ͨͤͯͣ͊͡ ͨͦ ͙͔͔ͨͪͣͪͤ ͔ͣͭͦ͒ 
ό͒Ά͍͔ͪͤ͊ ͙ͦ͋͊͟͡ύ 

˨͔ͤ о ˿͙͙ͭͪͯͭͯͪͪ͊ͤ͟ ͙ͪ͊͋ͦͭͤ ͎͙ͪͯͨ ͨͦ ͙ͦͣͨ͊ͤ͟Ύͭ͊ ͙ ͔ͫͭͦͪ͊͟ ͙͍ͤ͊ 

  ˤΆ͍͔͔͙͔͒ͤ ͟Άͣ ͺ͊͊ͭ͊͘ ͤ͊ ͪ͊͋ͦͭ͊ ͨͦ ͎͙ͪͯͨΥ ͪ ͊͋ͦͭ͊ ;͔ͪ͘ ͻ͔͔͊ͪ͊ͭͪͤ͟ ͙͔͔ͨͪͣͪͤ 
͔ͣͦ͒͡ 

  ˾͊͋ͦͭ͊ ͨͦ ͎͙ͪͯͨ όͫ ͔ͣͦ͒ͪ͊ͭͦͪύ)  

  ˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͔͙͙͔ͣ͗͒ͤͤͭ ͔͙ͪͯͭ͊ͭ͘͡ ͦͭ ͪ͊͋ͦͭ͊ͭ͊ ͨͦ ͎͙ͪͯͨ 

  ˾͊͋ͦͭ͊ ͨͦ ͎͙ͪͯͨ - ͨ ͪͦ͒Ά͔͙͔͗ͤ͡ 

  ˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͙ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύͭ͊ ͒ ͙͙ͫͯͫ͟Ύ ͙ ͒ͦͨΆ͔͙ͤͤ͡Ύ 

  ˽͙͔͊ͤͪ͊ͤ͡ ͙͎͔ͨͪ͊͊ͤͭͦ͡ ͤ͊ ͔͙ͫͨͦͪ͊ͯͣͤ͘Ύ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ 

˨͔ͤ п ˮ͋ͦͪ͘ ͤ͊ ͨͦ͒ͻͦ͒Ύ΅͙ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤ 
˽͔ͦͫ΅͔͙͔ͤ ͤ͊ ͼ͔ͤͭΆͪ ͊͘ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤ ˴͙͔͙͙ͪͭͪ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
ͦ͋ͯ;͔͙͔ͤΣ ͦͺ͔͙ͪͭ ͙ ͍͒ͦͫͭ͊;͙ͼ͙ ͤ͊ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤΣ ͍Ά͔ͭͪ΄ͤͦ ͙ ͍Άͤ΄ͤͦ 
ͦͼ͔ͤΎ͍͔͊ͤ  

 ˿Ά΅͔͍͍ͫͭͯ͊΅͙ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͍͙͡Ύ͙͔ͤ ͍Άͪͻͯ ͍͙͔ͪ͊ͣͦͭ͟ ͔͙ͫͨͦͪ͊ͯͣͤ͘Ύ ͍ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦκ ͔ͫͭͦͪ͊͟ ͦͭͤͦͫͤͦ ͦ͋ͯ;͔͙͔ͤͭͦ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ ͤ͊ 
͔ͪ͊͋ͦͭ΅͙͔ͭ 

 ˽͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͦͭ ͔͙ͫͣͤ͊ͪ͊ ͍ ͙ͨͪ͊ͭ͊ͭ͊͟͟ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ 

 ˿͔͍͒͊͡΅͙ ͫͭΆ͙ͨ͟ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ  

 ˾ͦ͡Ύͭ͊ ͤ͊ ͙͙͔ͦͦͪ͒ͤ͊ͭͦͪͭ͟ ͤ͊ ͔ͨͪͦͭ͊͟  

 ˩͔ͫͨͪͭͤ͊͟ ͨͦͣͦ΅ ͙ͨͪ ͍Ά͙͍͔ͤ͊ͤ͘͟ ͤ͊ ͔͙ͨͪͦ͋ͣ͡ 
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͍͔͙͔̂ͨͪ͊ͤ͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ ;͔ͪ͘ ͙͔ͫͫͭͣ͊ͭ͊ ф 
ͫͭΆ͙ͨ͟ ͟Άͣ ͔ͯͫͨͻ͊ 
 

˸͔ͭͦ͒Άͭ αv ς .ƻȄέ ͔ ͪΆ͍͍ͦͦ͒ͫͭͦ͟ ͊͘ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͙ ͙͚͒͊ͤ͘ ͤ͊ ͔͙ͣͪ͟ ͊͘ ͦ͋ͯ;͔͙͔ͤ 
͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ ͚́ͦ ͍ͨͦͦ͘͡Ύ͍͊ ͫͭͪͯͭͯͪͤͦ͟ ͨͪͦͼ͔͙͔͒ͪ͊ͤ ͤ͊ ͔ͤͦ͋ͻ͙͙͔ͦ͒ͣͭ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͍ 
͔ͣͦ͒͡ ͫ ͍͔ͤ͊ͭͪͯͨ͊ͤ ͤ͊ ͙͍͙ͯͣͯ͊ͭͤ͟͡ ͔͙ͣͪ͟. 

˸͙͔ͦ͒ͯͭ͡ ͤ͊ ͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ ͍ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ: 
 

Q ς .ƻȄ ͫΆ͒Άͪ͗͊ ф ͣͦ͒ͯ͊͡ ͫ 
͔͙ͦͤͪͭͤ͟͟ ͔͙͍͙ͦͨͪ͊ͭͤ 
͙ͤͫͭͪͯ͟ͼ͙͙ ͦͭ ͊ͨͦ͘;͍͔͊ͤͭͦ ͙ 
͙͎͔ͨͪ͊͊ͤͭͦ͡ ͤ͊ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ 
ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͦ͋ͯ;͔͙͔ͤ ͨͦ͒ 
ͺͦͪͣ͊ͭ͊ ͤ͊ ͙͔͙ͦͪͤͭͪ͊ͤ ͟Άͣ 
͙ͨͪ͊ͭ͊ͭ͊͟͟ ͨͪͦͼ͔ͫ ͙ ͍͔͙͎ͪ͊ ͦͭ 
͔͚͍͙͒ͫͭΎΦ ˾͙͊͋ͦͭͤ ͙͍͔ͫͭͦ͡ ͔ͫ 
͔͍͙ͨͪ͒͗͒͊ͭ ͊ͭͦ͟ ͙͔͙ͤͫͭͪͯͣͤͭ ͍ 
͙ͭͦ͘ ͨͪͦͼ͔ͫΦ ͔́ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ 
ͪ͊͘΄͙͔͙ͪͤ ͍ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ 
͙͔ͤͯ͗͒ͭ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ ͙ 
͒ͦͨΆ͔͙ͤͤ͡ ͫΆͫ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ 
͙͔͙ͤͫͭͪͯͣͤͭ ό͍ ͭΦ;Φ ͦͭ 
͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͙͙͡ 
͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͔ͨͪͫͦͤ͊͊͡ύΦ 
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ʇʨʠʣʘʛʘʥʝ ʥʘ Q-Box   

 

 
ρȢ ˡ̏̑̍̉̑́̎̆ ̎́ ̏̓̂̏̑̎̏ ̋̌́̒̉̑́̎̆ 

 
 
 
 
 
 
 
 
 
  

˿Ά͙͔͋ͪ͊ͤ ͤ͊ ͔͙ͨ͟ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 

˹͊ͤ͊͘;͔͙͔ͤͭ ͦ͋ͯ;͍͊͊΅͙ ͙͡ͼ͊ ͫ͊ 
͙͔͙ͫͯ͗ͭ͡͡Σ ͙ͦͭͦ͟ ͙͍ͨͦ͊ͭ͘͘͡ ;͊ͫͭ 
ͦͭ ͍͔ͫͦͭͦ ͪ͊͋ͦͭͤͦ ͍͔͔ͪͣ ͊͘ 
͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ 
ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ ͍ ͭΎͻͤ͊ͭ͊ 
ͦ͋͊ͫͭ͡ ͤ͊ ͪ͊͋ͦͭ͊Φ ˽͔ͪ͘ ͍ͭͦ͊ ͍͔͔ͪͣ 
͔ͭ ͫ͊ ͍͔͙ͦͫͦ͋ͦ͒ͤ ͦͭ ͭΎͻͤ͊ͭ͊ ͨͪΎ͊͟ 
ͪ͊͋ͦͭ͊Φ ˴͍͙͊͡ͺ͙ͼ͙͔ͪ͊ͤͭͦ ͔ 
͍ͫΆͪ͊ͤͦ͘ ͫ ͔͙ͪ͒ͼ͊ ͔͙ͨͪͦͣͤ ͙͙͡ 
͔͙ͨͪͦ͋ͣ͡ ͍ ͔͚͙͔͒ͤͦͫͭͭ ͤ͊ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ ͔͙́͘ ͔͙ͨͪͦͣͤ / 
͔͙ͨͪͦ͋ͣ͡ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͨͦΎ͍Ύͭ ͍ 
ͪ͊ͭ͟Ά͟ ͫͪͦ͟ κ ͙͔ͤ͊ͨͪͣͪ ͔͙ͨͪͦ͋ͣ͡ ͫΆͫ 
͙͎ͫͯͪͤͦͫͭͭ͊ ͤ͊ ͍͙͔͒ͦͫͭ͊ͭ͟κΣ ͍ 
͔ͨͪͻ͔ͦ͒ͤ ͔͙ͨͪͦ͒ κ ͙͔ͤ͊ͨͪͣͪ ͙ͨͪ 
͍͔ͪ͊ͪ͊͋ͦͭ͊ͤͭͦ͘ ͤ͊ ͍ͤͦ ͨͪͦ͒ͯͭ͟κ 
͙͙͡ ͍ ͒Ά͎ͦͫͪͦ͡;ͤͦ ͍͙͙͔ͪ͊ͭ͘ κ 
͙͔ͤ͊ͨͪͣͪ ͔͎͙ͫͭͪ͊ͭ;͔ͫ͊͟ 
͔͙͔ͨͪͦͪͤͭ͊ͼ͙Ύ ͍ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦκΦ 

˿Άͦ͋ͪ͊ͤͦ͘ ͫ ͍ͭͦ͊ ͦ͋ͯ;͍͊͊΅͙͔ͭ 
ͭͪΎ͍͋͊ ͒͊ ͫ͊ ͦͭ ͙ͪ͊͘͡;͙ͤ ͙͍ͤ͊ ͦͭ 
͚͔ͪ͊ͪͻ͙Ύͭ͊ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ ˽ͦ 
͙ͭͦ͘ ͤ͊;͙ͤ ͔ͪ͊͋ͦͭ΅ ͍ 
͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͔ͣͦ͗ ͒͊ ͙͙ͤͼ͙͙ͪ͊Σ 
ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ͍ͫͦΎ ͙ͦͨͭΣ 
͔ͨͦͭͪ͋ͤͦͫͭͭ͊ ͦͭ ͔͍͙ͨͪ͊͟͡ͺ͙͊͟ͼ͙ΎΣ 
ͦ͟Ύͭͦ ͙͙ͨͪͦͭ͘;͊ ͦͭ ͔͔͔͍͗͒ͤͤͦ 
ͤ͊ͫͭΆ͍ͨ͊΅͙͔ͭ ͔͙ͨͪͦͣͤ ͙ ͔͙ͨͪͦ͋ͣ͡ 
͍ ͔͎͍ͤͦ͊ͭ͊ ͦ͋͊ͫͭ͡Φ ͔̉ͤ͡ ͤ͊ 
͔ͨͪͫͦͤ͊͊͡ ͦͭ ͔ͦͭ͒͡ ͙͔ͨ͊ͤͪ͊ͤ͡ ͔ͣͦ͗ 
͒͊ ͨͦͨΆ͙ͤ͡ ͍ͫͦΎ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤ 
ͫͭ͊ͭͯͫ ͊͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͤ͊ 
͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ ͍ͫΆͪ͊ͤ͊͘ ͫ 
͍Ά͍͔͔͗͒͊ͤͭͦ ͤ͊ ͍͙ͤͦ ͔͙͙ͣ͊ͭͪ͊͡ ͙͙͡ 
͍͙ͤͦ ͣ͊΄͙͙ͤΦ ˹͊ͤ͊͘;͔͙͔ͤͭ 
ͦ͋ͯ;͍͊͊΅͙ ͙͡ͼ͊ ͪ͊͋ͦͭΎͭ ͔͊͒ͤͦ͘ ͍ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͔ͦͤͤ ͔͙ͨ͟Σ ͊͘  
͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ 
ͤ͊ͫͦ;͔ͤ͊ ͟Άͣ ͔ͫͨͼ͙ͺ͙;͙ͤ ͺ͙ͦͯͫ͟Σ 
ͦ͋ͣΎͤ͊ ͤ͊ ͙ͦͨͭ ͙ ͦͼ͔ͤ͊͟ ͤ͊ 
͍Ά͔ͭͪ΄͙ͤ ͙͙͡ ͍Άͤ΄͙ͤ ͔͚͙͒ͤͦͫͭΣ  
ͦͫΆ΅͔͍ͫͭΎ͍͙͊ͤ ͍ ͨͪͦ͒Ά͍͗͊͊͡΅ͦͭͦ 
ͦ͋ͯ;͔͙͔ͤ 
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ςȢ ˛̐̑̆̅̆̌̆̓̆ ̓̆̍̉ ̉ ̗̆̌̆̃̉ ̄̑̔̐̉ 

 
 
 
 
 
 
 
  

 

ˮ͋ͦͪ͘ ͤ͊ ͺ͙ͦͯͫ͟ ͤ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 

ˮͣ͊ ͔͍ͣͤͦ͗ͫͭͦ ͫΆ͙͙͋ͭΎ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΣ 
͙ͦͭͦ͟ ͫΆ͍͒͊͊ͭ͘ ͤͯ͗͒͊ ͦͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΦ ͔́ 
͊ͨͦ͘;͍͊ͭ ͦͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͊͘ ͔ͨͪͻ͍Άͪ͡Ύ͔ͤ 
ͤ͊ ͙ͤ͊ͤ͘Ύͭ͊ ͦͭ ͨͦ-͍Ά͙͔ͪ͊ͫͭͤͭ͘ ;͔͍͔ͤͦ͡ ͤ͊ 
͔ͨͪͫͦͤ͊͊͡Σ ͤ͊ ͙ͦͭͦ͟ ͙ͣ ͔͙ͨͪ͒ͫͭͦ ͒͊ ͤ͊ͨͯͫͤ͊ͭ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΣ ͟Άͣ ͔ͭͻ͙͔ͤͭ ͙͔͙ͨͪͣͤͼ͙Σ 
͙͍ͣͤ͊͊ͭ ͔ͨͪ͘ ͔͍ͪ͒ͯ͊΅͙ ͔ͫ ͙͍ͤͦ͊ͼ͙͙ ͤ͊  
ͨͪͦ͒ͯͭ͟ ͙ ͙͎ͫͭ͊ͭ ͒ͦ ͤ͊͘;͙͔͙ͭͤ͡ ͔͙ͨͪͦͣͤ ͍ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ ˻͍͔ͫͤ ͍ͭͦ͊ 
ͤͯ͗͒͊ͭ͊ ͦͭ ͨͪͦͺ͔͙ͫͦͤ͊ͤ͊͡ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ  ͔ͫ 
ͺ͙ͦͪͣͪ͊ ͦͭ ͙͔͔ͤͭͪͫ͊ ͤ͊ ͔ͨͪͫͦͤ͊͊͡ ͟Άͣ 
ͨͪͦ͒Ά͍͔͗͊͊ͤ͡ ͤ͊ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦͭͦ͡ ͙ͫ 
ͦ͋ͯ;͔͙͔ͤ ͙͙͡ ͔͙͔͗͊ͤͭͦ͡ ͤ͊ ͨͦ-͍Ά͙͔ͪ͊ͫͭͤͭ͘ 
͙͔͙ͫͯ͗ͭ͡͡ ͙ ͙ͪ͊͋ͦͭͤͼ͙ ͊͘ ͔ͦͨͪͫͤΎ͍͔͊ͤ ͤ͊ 
͔ͭͻ͙͔ͤͭ ͙ͤ͊ͤ͘Ύ ͙͙͡ ͯͫΆ͍Άͪ΄͔͍͔ͤͫͭ͊ͤ ͤ͊ 
͔ͭͻ͙͔ͤͭ ͔͙ͯͣͤΎΦ͍́ͦ͊ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͭͪΎ͍͋͊ ͒͊ 
͋Ά͔͒ ͍ͦ͊͒͡Ύͤͦ ͊͘ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ 
ͨͪͦͺ͔͙ͫͦͤ͊ͤͦͭͦ͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͒͊ ͔ͫ ͙͊͒͊ͨͭͪ͊ 
͟Άͣ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ ͙ 
͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͤ͊ ͔͙ͨ͊͟ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΦ ˽ͦ 
͙ͭ͊͘ ͙ͨͪ;͙ͤ͊Σ ͺ͙͔ͦͯͫͭ͟ ͍ ͔͒ͤͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ 
ͭͪΎ͍͋͊ ͒͊ ͋Ά͒͊ͭ ͫΆ͔͙ͦ͋ͪ͊ͤ͘ ͫ ͙͙͔͙͔ͨͪͦͪͭͭͭ  ͙ 
͒͊ ͪ͊͋ͦͭΎͭ ͊͘ ͔ͤ͊ͨͪ͒Ά͊͟ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ. 
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 σȢ ˍ̎́̌̉̈ ̎́ ̐̏̓̑̆̂̎̏̒̓̓́ ̏̓ ̗̠̋̃́̌̉̉̋́̉̕ ̒ 

    ̔ ̘́̒̓̉̆̓̏ ̎́ ̒̌̔̇̉̓̆̌̉̓̆ 

 

  

 

ˢ͙ͤ͊͘͡ ͤ͊ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ ͫ ͯ;͙͔͊ͫͭͭͦ ͤ͊ 
͔ͨͪͫͦͤ͊͊͡  

˿ ͍͟͡Ό;͍͔͊ͤͭͦ ͤ͊ ͔ͨͪͫͦͤ͊͊͡Σ 
ͫΆ΅͔͍͍ͫͭͯ͊΅͙͔ͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͔ͫ 
ͦͼ͔ͤΎ͍͊ͭΣ ͍͙͚͙ͣ͊͘͟ ͨͦ͒ ͍͙͙͔ͤͣ͊ͤ 
͙ͤ͊͡;ͤ͊ͭ͊ ͙ͤͺͦͪͣ͊ͼ͙ΎΣ ͍͙͔ͤͦͭ 
͔͚͙͒ͤͦͫͭ ͙ ͙͙͍͙ͫ͊ͤ͘͟ΎΣ ͙ ͔ͫ͒͡ ͍ͭͦ͊ 
͔ͫ ͍͙ͨͪ͊ ͍͔͙͔ͫͪ͊ͤͤ ͫ ͍͔͙͔ͨͦͫͭ͊ͤͭ 
ͼ͔͙͡Φ  

ˤ ͙͔͙ͤͫͭͪͯͣͤͭ͊ͪͯͣ͊ ͔ͫ ͍͟͡Ό;͍͊ͭ 
͔͙ͣͭͦ͒ ͙ ͔͙͒ͦͯͣͤͭ͟ ͊͘ ͦͼ͔ͤ͊͟ ͤ͊ 
ͫΆ΅͔͍͍ͫͭͯ͊΅͙͔ͭ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙Σ 
͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͙ͫͨͫΆ͊͟ ͫ ͼ͔͙͡ ͙ 
ͦͼ͔ͤ͊ͭ͊͟ ͤ͊ ͙͔ͨͪͦͨͯͫͭ͟ ͍ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ ͤ͊ ͔ͨͪͫͦͤ͊͊͡. 
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τȢ ˞̛̈̅́̃́̎̆ ̎́ ̐̌́̎ ̈́ ̗̠̐̑̆̋̃́̌̉̉̋́̉̕ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

˾͍͔͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͨ͊ͤ͡ ͊͘ 

͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 

˽͊ͤ͡Άͭ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 

͔ͫ ͍ͪ͊ͪ͊͋ͦͭ͊͘ ͤ͊ ͋͊͊ͭ͊͘ 

ͤ͊ ͍͟ ͡Ό;͔͙͔ͤͭ 

͙͙͍͙ͫ͊ͤ͘͟ΎΣ ͙͔͒͊ͤͤͭ ͊͘ 

͔ͫͨͼ͙ͺ͙;͙͔ͤͭ ͙͡;͙ͤ 

͔ͨͪ͒ͨͦ;͙͙ͭ͊ͤΎ ͤ͊ 

͔ͨͪͫͦͤ͊͊͡Σ ͊ͭͦ͟͟ ͙ 

ͼ͔͙͔ͭ͡ ͤ͊ 

͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ 

˭͊ ͙ͭ͊͘ ͼ͔͡Σ ͫΆ͍͔͙ͭ ͊͘ 

͙͙͍͙͙ͤ͒͒ͯ͊ͤ͡ ͍͔ͨ͊ͤͦ͡ ͊͘ 

͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͙ ͙ͪ͊͋ͦͭͤ 

͙͊ͪͭ͟ ͊͘ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ 

͔ͦͭ͒͊͡ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ 

͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ ͫ͊ 

͍͟͡Ό;͔͙ͤ ͍  

͙͔͙ͤͫͭͪͯͣͤͭ͊ͪͯͣ͊. 
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 υȢ ˞̑́̃̎̆̎̉̆ ̎́ ̗̠̋̃́̌̉̉̋́̉̕ ̐̌́̎ ̈́ ̟̂̅̇̆̓́ ̉  

    ̏ ̓̐̔̒̋̉̓̆ ˝́̍̋̉ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

ˣΌ͔͒͗ͭ ͊͘ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ 

ͦ͋ͯ;͔͙͔ͤ ͙ ͍͍͔ͦͫͦ͋ͦ͗͒͊͊ͤ ͦͭ 

ͪ͊͋ͦͭ͊ 

˾͊͘ͻ͙͔ͦ͒ͭ ͊͘ ͨͪͦ͒Ά͍͗͊͊͡΅ͦ 

ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ ͍͟͡Ό;͍͊ͭ 

͙ͪ͊ͤͦͫ͘͟ ͊͘ ͔ͪͺ͔͔͙ͪͤͭ ͙ 

͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Σ ͪ͊͘ͻ͙ͦ͒ ͊͘ 

͔͔͙͔ͣͫͭͦͨͦͦ͗ͤͭͦ͡ ͤ͊ ͔͙ͫͣͤ͊ͪ͊Σ 

͔͍͔͙ͤͭͯ͊ͤ͡ ͪ͊͘ͻ͙ͦ͒ ͊͘ ͨΆ͍͔ͭͯ͊ͤ ͙ 

ͻͪ͊ͤ͊Σ ͪ͊͘ͻ͙ͦ͒ ͊͘ 

͍Ά͎͔͙͔ͤ͊ͪ͊͗͒ͤͭͦ͘ ͤ͊ ͔ͨͪͫͦͤ͊͊͡ ͨͦ 

͍͔͔ͪͣ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͙ ͭΦͤΦ ˭͊ ͒͊ ͔ͫ 

͎͙͊ͪ͊ͤͭͪ͊ ͔͍͔ͨͦͫ͒ͦ͊ͭͤͦͫͭ͡͡ ͙ ͒͊ 

͔ͫ ͔͙ͯͫͤ͡ ͙͎͍ͦͭ͘Ύ͔ͤͭͦ ͤ͊ ͎ͪ͊ͺ͙͟ 

͊͘ ͔͚͙͔͒ͤͦͫͭͭΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ 

͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͊ ͔ 

ͤ͊ ͔͙͔ͪ͊ͨͦͦ͗ͤ͘͡ ͭ͊͟Ά͍ ͎͙ͦ͒΄͔ͤ 

͋Ό͔͒͗ͭΦ ͙́ͦ͘ ͋Ό͔͒͗ͭ ͭͪΎ͍͋͊ ͒͊ 

͔ͫ ͪΆ͍͙ͦͦ͒͟ ͦͭ ͔͙ͨ͊͟ ͊͘ 

͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΦ 

˭͊ ͙ͨͪ͒Ά͔ͪ͗͊ͤͭͦ ͟Άͣ ͋Ό͔͒͗ͭ͊Σ 

͔͙͔ͣͪͭ͟Σ ͙ͦͭͦ͟ ͭͪΎ͍͋͊ ͒͊ ͋Ά͒͊ͭ 

͔͙͔͙ͨͪ͒ͨͪͭ ͨͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ 

͍͟͡Ό;͍͊ͭ ͙ ͎͙ͦͪ͊ͤ;͍͔͊͊ͤ ͋ͪͦΎ ͤ͊ 

ͯ;͙͊ͫͭͤͼ͙͔ͭΦ 

 

˻͍͍͔ͫͦ͋ͦ͗͒͊͊ͤͭͦ ͦͭ ͪ͊͋ͦͭ͊ ͤ͊ 

͙ͪ͊͋ͦͭͤͼ͙͔ͭ ͙ ͙͔͙͔ͫͯ͗ͭͭ͡͡ ͊͘ 

͍͙͊͟͡ͺ͙͊͟ͼ͙͙ͦͤͤ ͔͙ͣͪͦͨͪΎ͙ͭΎ 

͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ ͔ͨͪͦ͋ͣ͡ ͊͘ 

͔͙ͨͪ͒ͨͪΎ͙ͭΎͭ͊Σ ͔ͦͫͦ͋ͤͦ ͊͘ 

͙͔ͣ͊ͭ͟͡ ͙ ͔͙͔ͫͪ͒ͤͭ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ 

˽͙ͦͪ͊͒ ͍ͭͦ͊ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 

͍͔͔ͨ͊ͤͦͭ͡ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͒͊ ͫ͊ 

ͤ͊ͫͦ;͔͙ͤ ͟Άͣ ͙͙ͣͤͣ͊ͤͦ͡ 

ͦͭ͟Ά͍͔ͫ͊ͤ ͦͭ ͙ͪ͊͋ͦͭͤΎ ͨͪͦͼ͔ͫΦ  

˽ͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔͙͔ͣͪͭ͟ ͔͍ͫ͒͊͡ ͒͊ 

͔ͫ ͙͍͘Άͪ΄͊ͭ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ 

͔ͤ͊ͣ͊ͤͦ͡ ͪ͊͋ͦͭͤͦ  ͍͔͔ͪͣ ͙͙͡ ͒͊ 

͋Ά͒͊ͭ ͔͔͙ͪ͊͒ͤ͘͡ ͤ͊ ͤΎͦͦ͟͟͡ ͨͦ-

͙ͪ͊ͭ͟͟ ͺ͙͊͘Σ ͙͙͡ ͔͔ͪ͊ͨͪ͒͘͡Ύ͔ͤ 

;͔͍͔͔ͤͦͭ͡ ͤ͊ ͔ͨͪͫͦͤ͊͊͡ ͨͦ ͤΎͦͦ͟͟͡ 

͔͙ͣͪ͟Φ ˤ ͔ͨ͊ͭ͊͟ ͔ͫ ͍͟͡Ό;͍͊ͭ 

͙ͪ͊͋ͦͭͤ ͙͍͔ͫͭͦ͡ ͊͘ ͋Ό͔͙͒͗ͭͤ 

͙͙͙ͦͤͦͣ͟  ͙ ͔͙ͨͦͤ͘͡ ͫΆ͍͔͙ͭ ͊͘ 

͍͍͔ͦͫͦ͋ͦ͗͒͊͊ͤ ͍ ͦͭͨͯͫ͟. 
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 φȢ ˞̗̗̠̐̆̉̉̋́̉̕ ̎́ ̏̓̅̆̌̎̉̓̆ ̅̆̊̎̏̒̓̉ 

     ̎ ́ ̗̠̋̃́̌̉̉̋́̉̕ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

˽͙ͦ͒ͪͦ͋ͤͦͫͭ ͊͘ ͔͙͔ͣͪͭ͟ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 

ˤΆ͘ ͍ͦͫͤͦ͊ ͤ͊ ͨ͊ͤ͊͡ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͙͙͡ 
͙ͦͣ͋ͤ͊͟ͼ͙Ύͭ͊ ͦͭ ͍͔͔ͨ͊ͤͦͭ͡ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 
ͤ͊ ͤΎͦͦ͟͟͡ ͔ͦͭ͒͊͡κ͍͔ͤ͊͘ ͫ͊ ͙͙͋ͪ͊ͤ͘ 
ͨͦ͒ͻͦ͒Ύ΅͙͔ͭ ͔͙ͣͪ͟ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΦ ˤ͙͊͗ͤ ͊͘ 
͙ͭͦ͘ ͨͦ͒͋ͦͪ ͫ͊: 
 

˸Ύͫͭͦͭͦ ͊͘ ͦ͋ͯ;͔͙͔ͤ 

ˮ ͦͭ ͍͔͔͒ͭ ͎͔͙͒ͤ͡ ͭͦ;͙͟ ͙ ͦͭ ͙͙͒͒͊ͭ͟;͔ͫ͊͟ ͙ 
ͫͨͪΎͣͦ ͙͙ͨͦͭ͊ͭ͊͟͡ ͤ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΣ 
͙͋ͦͪ͘Άͭ ͤ͊ ͔͒ͦ͋ͪ ͨͦ͒͋ͪ͊ͤͦ ͣΎͫͭͦ ͊͘ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͔ ͍͊͗ͤ͊ ;͊ͫͭ ͦͭ ͔ͯͫͨͻ͊ ͤ͊ 
͔͙ͣͪͦͨͪΎ͙͔ͭͭͦΦ ˾ ͊͋ͦͭͤͦͭͦ ͣΎͫͭͦ ͊ͭͦ͟ ͔ͫͪ͒͊ 
͊͘ ͦ͋ͯ;͔͙͔ͤ ͍Ά͍ͪ͘Ά΅͊ ͍ͫͦΎͭ͊ ͍͊͗ͤͦͫͭΦ ˤΆ͔͙ͨͪ͟ 
͍ͭͦ͊Σ ͊͘ ͤΎ͙ͦ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎΣ ͔ͦͭ͒͊͡;͍͔͊͊ͤͭͦ 
ͦͭ ͪ͊͋ͦͭͤͦͭͦ ͣΎͫͭͦ ͔ ͨͦ - ͨ ͔ͦͤͦ͘͡. 
 
˿Ά͒Ά͙͔ͪ͗͊ͤͭͦ 
ˤΆͤ΄͙͔ͤͭ ͙ͫͭ͊ͤ͒͊ͪͭͤ ͍͔ͯͪͫͦ͟ ;͔ͫͭͦ ͭͪΎ͍͋͊ 
͒͊ ͙ͨ͘Άͤ͡Ύ͍͊ͭ ͎ͣͤͦͦ ͙ͪ͊͘͡;͙ͤ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͙ ͨͦ 
͙ͭͦ͘ ͤ͊;͙ͤ ͔ͤ ͦ͋ͪΆ΅͊ͭ ͒ͦͫͭ͊ͭΆ;ͤͦ ͍͙͙͔ͤͣ͊ͤ 
ͤ͊ ͔ͫͨͼ͙ͺ͙;͙͔ͤͭ ͍͙ͯͫͦ͡Ύ ͤ͊ ͔͙͔ͦͭ͒ͤͭ͡ 
͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ ˤΆ͔͙ͨͪ͟ ͍ͭͦ͊ ͊͘ ͔ͺ͔͙͍ͭͤ͊͟ 
͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ ͦ͟Ύͭͦ ͎͍ͦͭͦ͊ͪΎ ͤ͊ ͺ͙͍͙͔ͤ͊ͤͫͦͭ 
͙ ͙͡;͙͔ͤͭ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͙ ͔ͦͫͦ͋ͤͦ ͍ ͨͦ - ͣ ͙͔͊ͭ͟͡ 
͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͫΆ͒Ά͙͔ͪ͗͊ͤͭͦ ͤ͊ ͯͪͫ͊͟ ͭͪΎ͍͋͊ 
͒͊ ͔ͫ ͙͊͒͊ͨͭͪ͊ ͟Άͣ ͔ͫͨͼ͙ͺ͙͊ͭ͊͟ ͤ͊ 
ͫΆ͍͔ͦͭͭͤͦͭͦ ͪ͊͋ͦͭͤͦ ͣΎͫͭͦΦ ͍́ͦ͊ ͔ ͍͊͗ͤͦ 
͍͙͔ͯͫͦ͡ ͊͘ ͔ͪͯͭ͊ͭͤͦͭͦ͘͡ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ 
ͤ͊ͯ;͔͙͔ͤͭ ͔͙ͯͣͤΎ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ  
ˤ ͒ͦͨΆ͔͙͔ͤͤ͡Σ ͍ ͙͔͔ͤͭͪͫ ͤ͊ ͙ͪ͊͋ͦͭͤͼ͙͔ͭ ͙ 
͙͔͙͔ͫͯ͗ͭͭ͡͡ ͔ ͒͊ ͔͍ͨͦͫ͒͊͡ ͨͦ͒ͻͦ͒Ύ΅ͭͦ 
͍ͨͦͭΆ͔͙͔ͪ͗͒ͤ ͊͘ ͙͙ͨͪ͒ͦ͋ͭ͊ͭ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ 
;͔ͪ͘ ͔͙ͫͪͭͺ͙͙͊ͭ͟ ͙͙͡ ͔ͪͺ͔͔ͪͤͼ͙͙.  

˸͔͙͔ͭͦ͒ͭ ͤ͊ ͦ͋ͯ;͔͙͔ͤ 
˭͊ ͍Ά͙ͪ͊ͫͭͤ͘Σ ͙ͦͭͦ͟ ͫ͊ ͔ͫ ͦ ͋ͯ;͍͙͊͊͡ ͙͍͔ͫͤͦ͘ 
͍͔͔ͪͣ ͍ ͙ͣͤ͊ͦͭͦ͡Σ ͙͋ ͭͪΎ͍͋͊ͦ͡ ͒͊ ͔ͫ ͙͍ͨͦ͊ͭ͘͘͡ 
͔͙ͣͭͦ͒ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͙ͪ͊͘͡;͙ͤ ͦͭ ͔͙ͭ͘ 
͙͎͙ͨͪ͊͊ͤ͡ ͊͘ ͔͒ͼ͊ ͙͙͡ Όͤͦ΄͙Φ ˹Ύ͙ͦ͟ ;͙͊ͫͭ ͦͭ 
ͫΆ͒Ά͙͔ͪ͗͊ͤͭͦ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ ͤ͊ 
͔͔͙ͭͦͪͭ;ͤͦ ͙͍ͤͦ ό͙͔ͤ͊ͨͪͣͪ ͺ͙͙͘;͔͙͔ͫͭ͟ 
͊͟;͔͍ͫͭ͊ ͤ͊ ͤΎ͙ͦ͟ ͍͙ͤͦ ͔͙͙ͣ͊ͭͪ͊͡ύΣ ͒ͦ͊ͭͦ͟ 
͎͙͒ͪͯ ͔ ͨͦ- ͨ ͙ͪ͊ͭ͟;ͤͦ ͒͊ ͔ͫ ͔͍ͨͪͨͦ͒͊͊ͭ ;͔ͪ͘ 
͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔͍͔ͭͫͭͦ ό͙͔ͤ͊ͨͪͣͪ 
͔͙ͣͭͦ͒;͔͙ͫ͟ό͙͔͙ͫͫͭͣͤύ ͔͔͙ͦͣͨͭͤͭͤͦͫͭͭ͟ 
ό͙ͫͨͦͫͦ͋ͤͦͫͭύΦ ˤΆ͔͙ͨͪ͟Σ ;͔ ͙ͫͭ͊ͪΎͭ ͔ͣͭͦ͒ ͤ͊ 
Ϧ;͔͔ͤ͡ ͙ͦͨͭϦ ͍͔ͫ ͦ΅͔ ͔ ͒ͦͫͭ͊ ͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͊͘ 
͙ͨͪ͊ͭ͊͟͟Σ ͚ͭͦ ͪΎ͒ͦ͟ ͔ ͨͦ͒ͻͦ͒Ύ΅͊ ͅ ͦͪͣ͊ ͊͘ 
͔͍͙ͨͪ͊͟͡ͺ͙͊͟ͼ͙ΎΦ ˭͍͊ͭͦ͊ ͔ ͔ͨͪͨͦͪΆ;͙͔ͭͤͦ͡ ͒͊ 
͔ͫ ͍͔͙ͨͪͦͪ ͚ͦ͟ ͔ͣͭͦ͒ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͔ ͨͦ͒ͻͦ͒Ύ΅ ͊͘ 
ͫΆ͍͔͙ͦͭͭͤΎ ͔͙ͣ͊ͭͪ͊͡ ͙ ͎ͪͯͨ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤΦ  
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 χȢ ː́̑́̎̓̉̑́̎̆ ̎́ ̛̉̈̐̌̎̆̎̉̆̓̏ ̎́ ̗̘̒̐̆̉̉̎̉̕ ̍̆̑̋̉ ̈́ 
̗̠̋̃́̌̉̉̋́̉̕ 

 
 
 
 
 
 
 
  

˥͙͔͊ͪ͊ͤͭͪ͊ͤ ͤ͊ 
͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ 
͔ͫͨͼ͙ͺ͙;͙͔ͤͭ ͔͙ͣͪ͟ ͊͘ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ  

˿͔͒͡ ͊ͭͦ͟ ͔ ͙͘Ύ͔ͫͤͤ͊ ͼ͔ͭ͊͡ ͙ 
͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ 
͔͙ͣͪ͟ ͊͘ ͦ͋ͯ;͔͙͔ͤ 
Σ ͺ͙͙͙ͤ͊ͪ͊ͤ͘͡ ͔ ͦͦͤ͟;͔͔͊ͭͤ͡ 
͙ͫͨͫΆ͟ ͤ͊ ͯ;͙͊ͫͭͤͼ͙͔ͭ Σ ͔͎ͫ͊ ͔ 
͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͊ ͔ͫ ͍͔͙ͨͪͦͪ 
͙ͨ͘Ά͔͙͔ͤͤͭͦ͡Φ ˴͎ͦ͊ͭͦ 
ͣΎͪ͊ͭ͊͟ ͔ ͔͙͔ͨͪ͒ͨͪͭ͊ ͊͘ 
͙͍͘Άͪ΄͍͔͊ͤ ͦͭ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΣ ͣΎͫͭͦͭͦ ͙ 
͍͔͔ͪͣͭͦ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡Σ 
͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͙ 
͔ͪͺ͔͔͙͔ͪͤͭͭ ͫ͊ ͙͙͋ͪ͊ͤ͘Σ 
ͭͪΎ͍͋͊ ͒͊ ͋Ά͒͊ͭ ͤ͊ 
͔͙͔ͪ͊ͨͦͦ͗ͤ͘͡ ͙ ͙ͫͭ͊ ͙ 
͔͙͙ͣ͊ͭͪ͊͡Φ 
˴͎ͦ͊ͭͦ ͣΎͪ͊ͭ͊͟ ͔ͫ ͙ͨ͘Άͤ͡Ύ͍͊ 
ͦͭ ͍Άͤ΄͔ͤ ͦ͋ͯ;͙͔ͭ͡Σ 
ͯ;͙͊ͫͭͤͼ͙͔ͭ ͭͪΎ͍͋͊ ͒͊ 
͋Ά͒͊ͭ ͙ͤͺ͙͙ͦͪͣͪ͊ͤ ͊͘ ͍͙ͫ;͙͟ 
͙ͨͦ͒ͪͦ͋ͤͦͫͭΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ κͦ͋Ύ͍͔ͤͦͭͦ 
͍͔͔ͪͣΣ ͣΎͫͭͦΣ ͙͍͙͍͔ͨͪ͒͗͊ͤ ͒ͦ 
͔͎ͤͦ ͙ ͭΦͤΦκΦ 
ˮ͔͙ͤͫͭͪͯͣͤͭ͊ͪͯͣ͊ ͍͟͡Ό;͍͊ 
ͫΆ͍͔͙͔ͦͭͭͤͭ ͙ͦͤͭͪͦͤ͟͡ 
͙͊ͪͭ͟ ͊͘ ͔͙ͭ͘ ͙ ͎͙͒ͪͯΣ 
͍ͫΆ͙ͪ͊ͤ͘ ͫ ͭΎͻ ͊͒͊͘;͙. 
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ψȢ ˜̛̖̠̑̆̃̑̌̎̆ ̎́ ̑̆̈̔̌̓́̓̉̓̆ ̏̓ ̘̏̂̔̆̎̉̆̓̏ ̒ ̐̑́̋̓̉̋́̓́ 

 

 
 
 
 
 
 
 
  

˽͙͎͔ͪ͊͊ͤ͡ ͍ ͨͪͦͺ͔͙ͫͦͤ͊ͤ͊ͭ͊͡ 
͙ͨͪ͊ͭ͊͟͟ 

˿Ά͒Ά͙͔ͪ͗͊ͤͭͦ ͤ͊ ͔͙͔ͣͪͭ͟ ͊͘ 
͔͍͙ͨͪ͊͟͡ͺ͙͊͟ͼ͙Ύ ͭͪΎ͍͋͊ ͒͊ 
ͫΆ͔͚͍͒ͫͭ͊ͭ ͊͘ ͨͦ-͒ͦ͋ͪͦ 
͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͺ͙͔ͪͣͤ͊ͭ͊ 
͙͙ͨͦͭ͊͟͡ ͤ͊ ͪ͊͋ͦͭͤͦͭͦ ͣΎͫͭͦΦ 
˩ͭͦ ͊͘΅ͦ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͊ ͔ͫ 
͎ͨͦ͊͊ͭ͡ ͎͙͙ͪ͗ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ 
͔͔͔ͦͨͪ͒ͤ͡ ͔͙ͨͪͦ͒ ͦͭ ͍͔͔ͪͣ ͔ͫ͒͡ 
͍͊͘Άͪ΄͍͔͊ͤ ͤ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ ͍ 
͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͙͙͡ 
͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύͭ͊Σ  ͒͊ ͔ͫ ͫΆ͔͒͊͒͘ 
͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ 
͍͙͔ͤͦͭ ͔͙ͯͣͤΎ ͦͭ ͦ͋ͯ;͔͙͔ͤͭͦΦ 

˴͎ͦ͊ͭͦ ͔ͨͪͫͦͤ͊͡Άͭ ͔ͫ ͦ͋ͯ;ŀ͍͊ ͍ 
͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͍͙ͤͦ ͣ͊΄͙͙ͤΣ 
ͭͪΎ͍͋͊ ͒͊ ͙ͪ͊͋ͦͭ ͙ ͒͊ ͔ͫ 
ͯͨͪ͊͗ͤΎ͍͊ ͤ͊ ͍ͤͦͦͭͦ ͍͔ͦ͋ͦͪͯ͒͊ͤ ͍ 
͙͔ͪ͊ͣͭ͟ ͤ͊ ͪ͊ͭ͟Ά͟  ͙͒͊ͨ͊ͦͤ͘ ͦͭ 
͍͔͔ͪͣ ͔ͫ͒͡ ͙ͭ͊͘ ͔͍͙ͨͪ͊͟͡ͺ͙͊͟ͼ͙ΎΦ 
ˢͦ͟ ͔ͤΣ ͤ͊ͯ;Ŝͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤ 
ͫͦͪͦ͟ ΅͔ ͔ͫ ͍͙͊͋ͪ͊͘ ͊ͭͦ͟͟ ͙ 
͙͍ͣͦͭ͊ͼ͙Ύͭ͊ ͤ͊ͭͪͯͨ͊ͤ͊ ͔ͨͪ͘ 
͔͙ͨͪͦ͒͊ ͤ͊ ͔͍͙ͨͪ͊͟͡ͺ͙͊͟ͼ͙Ύ ͙ ͨͦ 
͙ͭͦ͘ ͤ͊;͙ͤ ͨͦ͊ͭ͊͘͡ ͦͭ 
ͦ͋ͯ;͔͙͔ͤͭͦ ͊͘ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ ΅͔ 
ͨͦͫͭͪ͊͒͊. 
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 ωȢ ˗̘́̆̒̓̃̏ ̉ ̆̆̋̓̉̃̎̏̒̓̕ ̗̏̆̎̋́ ̎́ ̗̘̒̐̆̉̉̎̉̕ ̍̆̑̋̉  
     ̈  ́̋ ̗̠̃́̌̉̉̋́̉̕ 

 

 
 
 
 
 
 
 
  

 

˴͊;͔͍ͫͭͦͭͦ ͤ͊ ͣΎͪ͊ͭ͊͟ 

˿ ͙͍͔ͤ͊͋͗͊͊ͤ͡ ͤ͊ ͍͊͘Άͪ΄͍͔͊ͤͭͦ ͤ͊ ͣΎͪ͊ͭ͊͟ ͊͘ 

͔͍͙ͨͪ͊͟͡ͺ͙͊͟ͼ͙Ύ ͔ ͊͒͘Ά͙͔͗ͭͤͦ͡͡ ͒͊ ͔ͫ ͍͙ͤ͊ͨͪ͊ 

ͨͪͦͯ;͍͔͊ͤ ͔ͫͪ͒ ͯ;͙͊ͫͭͤͼ͙͔ͭ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ 

͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦΦ 

́ͪΎ͍͋͊ ͒͊ ͔ͫ ͍͔͙ͨͪͦͪ ͙͔ͤ͊ͨͪͣͪΣ ͙͒͊͡ 

͔͚͍͙͔͒ͫͭͭͤͦͭͦ͡ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͫΆ͍ͨ͊͒͊ ͫ 

ͨΆ͍ͪͦͤ͊;͊ͤͦͭͦ͡ ͙͙͔ͦͨͫ͊ͤ ͙͙͡ ͔͙͔ͫͨͦͪ͊ͯͣͤ͘Σ 

͙͒͊͡ ͙͋ͦͪ͘Άͭ ͤ͊ ͫΆ͒Ά͙͔ͪ͗͊ͤͭͦ ͔ ͫΆ͔ͦ͋ͪ͊ͤͦ͘ ͫΆͫ 

͔ͫͨͼ͙ͺ͙;͙͔ͤͭ ͔͙ͦͫͦ͋ͤͦͫͭ ͤ͊ ͔͙ͨͨͪ͒ͨͪΎ͙͔ͭͭͦΣ 

͙͒͊͡ ͔ͪͺ͔͔ͪͤͭ͊ ͔ ͙͋͡ ͔ͫͨͦͫͦ͋ͤ ͙ ͔ͣͦ͗ ͒͊ 

͔͔͔ͨͪͤͫ ͙ͫͣ͡Ά͊͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͙ 

͙͒͊͡ ͣͯ ͔ ͙͋͊͡ ͔͒͊͒ͤ͊ ͍Άͣͦ͗ͤͦͫͭͭ͊͘  ͊͘ 

ͫ͊ͣͦͫͭͦΎ͔ͭͤͦ͡ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͫΆ͒Ά͙͔ͪ͗͊ͤͭͦΣ 

͙͒͊͡ ͫͪͦ͟Άͭ ͤ͊ ͣΎͪ͊ͭ͊͟ ͔ ͍͙ͨͦͦ͘͡͡ 

͍͙͔͊͒ͦͦͭͤͦ͘͡͡ ͙͍ͤͦ ͤ͊ ͍ͯͫͦΎ͍͔͊ͤ ͤ͊ 

ͦ͋ͯ;͔͙͔ͤͭͦΣ ͊ ͫΆ΅ͦ ͙ ͙͒͊͡ ͍͔ͦ͋ͦͪͯ͒͊ͤͭͦ ͙ 

͔͙͙͔ͣ͊ͭͪ͊ͭ͡ ͫ͊ ͙͙͋͡ ͔ͫͨͦͪ͒ ͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊Φ ͙́͊͘ 

ͦͼ͔ͤ͊͟ ͍͒͊͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͒͊ ͔ͫ ͍ͤ͊ͨͪ͊Ύͭ ͙͍͙ͦ͒͘ 

͙͒͊͡ ͙͔͙͙͔ͪͭͪͭ͟ ͊͘ ͙͋ͦͪ͘ ͤ͊ ͔͙ͣͪ͟ ͊͘ 

ͨͪͦ͒Ά͍͗͊͊͡΅ͦ ͨͪͦͺ͔͙ͪͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ 

ͪ͊͋ͦͭ ΎͭΦ ˭͊ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤͭͦ͘ ͤ͊ ͍͔͙ͫͦ͋ͫͭͤ 

͔͙ͣͪ͟ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ ͦ͋ͪ͊ͭͤ͊ͭ͊ ͍ͪΆ͊͘͟ ͔ 

͍͊͗ͤ͊  ͊͘ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͭͦ ͙ͨͪͫͨͦͫͦ͋Ύ͍͔͊ͤ ͙ ͨͦ-

ͤ͊ͭ͊ͭΆ΄ͤͦ ͍͙͙͔ͪ͊ͭ͘. 

 

˩ͺ͔͙͍ͭͤͦͫͭ͟ ͤ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύͭ͊ - ˽ ͦ͊ͭ͊͘͡ ͊͘ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ  

˽͍͙ͦ΄͍͔͊͊ͤͭͦ ͤ͊ ͨͪͦͺ͔͙ͫͦͤ͊ͤ͊ͭ͊͡ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͔ ͔ͨͦͤͦ͘͡Σ ͤ ͦ ͭͦ ͍͙͎͙ͤ͊ ͔ ͙ 
͙͙ͦͤͦͣ͟;͔͙ͫ͟ ͺ͊ͭͦͪ͟Φ ˭͍͊ͭͦ͊ ͎͙͙͔ͦͪ͊ͤ͊ͭͦͪͭ͘ 
ͤ͊ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ ͍ ͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦ 
΅͔ ͔ͫ ͙͍ͨͪ͊͘Ύͭ ͔ͨͪ͒ ͍Άͨͪͦͫ͊ ͙͒͊͡ ͔ͫ ͙͍ͨͦ͊͘͘͡ 
͔ͺ͔͙͍ͭͤͦ͟ ͋Ό͔͒͗ͭ͊ ͊͘ ͼ͔͙͔ͭ͡ ͤ͊ 
͔͙ͨͪ͒ͨͪΎ͙͔ͭͭͦΦ ˾Ύ͒ͦ͟ ͔ͣͦ͗ ͒͊ ͔ͫ ͔͒ͦ͊͗͟ ͊͟͟ 
мΦллл ͍͡Φ ͍͔͙ͦ͗ͤ͡ ͍ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͔ͫ 
͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͊ͭΦ ˹ͦ ͤ͊ͣ͊͡Ύ͍͔͊ͤͭͦ ͤ͊ ͔͒ͺ͔͙ͭͤ͟ 
͙ͫͭͦ͟Σ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͙͙͔͙͔ͨͪͤͯ͒ͭͤͭ͡ ͔͙ͨͪͫͭͦ 
ͤ͊ ͣ͊΄͙͙͔ͤͭΣ ͍͔͍͔͙͔ͯ͒ͦͭͦͪͤͭͦ͡ ͦͭ ͪ͊͋ͦͭ͊ͭ͊ 
͙ ͙͍ͣͦͭ͊ͼ͙Ύͭ͊ ͤ͊ ͙ͪ͊͋ͦͭͤͼ͙͔ͭ ͙ 
͙͔͙͔ͫͯ͗ͭͭ͡͡Σ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͦͭͫΆ͍͙ͫͭΎͭ͊ ͙ 
͒ͪΦΣ ͔ͣͦ͗ ͒͊ ͔ͫ ͙͍ͨͦ͊ͭ͘͘͡ ͊ͭͦ͟ ͍͔͙ͦͫͤ͟ 
͔͍͒ͦ͊͊ͭͫͭ͊͘͟͡Σ ;͔ ͔ ͔ͨͦͤͦ͘͡ ͒͊ ͔ͫ ͔͙͔ͨͪ͒ͨͪͣ͊ͭ 
͔͙ͣͪ͟ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΦ  

˻ͼ͔ͤΎ͍͊΅͊ ͙͔ͫͫͭͣ͊ ͍͔ͨͪͦͪΎ͍͊ 
͎͔͔͙͔ͦͪͫͨͦͣͤ͊ͭͭ ͔͙͊ͫͨͭ͟ ͤ͊ ͙͎ͫͯͪͤͦͫͭͭ͊ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͨͪͦͺ͔͙ͪͦͤ͊ͤͦ͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͭΎ ͔ 
͍͟͡Ό;͔ͤ͊ ͍ ͙͔͙ͤͫͭͪͯͣͤͭ͊ͪͯͣ͊. 


