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˨ˮ˹ˢ˸ˮ̉˹˻ ˻̇˩˹̒ˤˢ˹˩ ˹ˢ ˴ˢ̉˩˿́ˤ˻́˻ 
ˤ̌ˤ ˤˮ˿̊˩́˻ ˻ˣ˾ˢ˭˻ˤˢ˹ˮ˩  

ό˿ ˽˾ˮ˶˻ˬ˩˹ˮ̒ ˤ ˩-˻ˣ̂̉˩˹ˮ˩́˻ύ 

˽˾˻̅Φ ˨-˾ ˥˩ ˻˾˥ˮ ́˻́˴˻ˤΣ ˿ˮ˶ˤˮ̒ ˥ˢ̅́ˢ˹˨ˬˮ˩ˤˢΣ ˾˻˿ˮ̇ˢ 
˨˻˹˩ˤˢ 

˽͍͙͍͙ͦ͒ͫ͟͡ ͙͍͔͙͔̂ͤͪͫͭͭ α˽͙͙͚͊ͫ ͙͔͙̆ͤ͒͊ͪͫ͟͡ά 

 

Abstract: The paper presents a general model of process for quality 
evaluation (QE). Conceptual and computational models of methodology for QE 
are defined on its basis as well as the functional specifications of a software 
system for dynamic QE (SDQE). The SDQE provides possibility to generate reports 
(for the needs of QE procedures) based on given time schedule and data mining 
from different information sources. Thus, the SDQE can be used by any quality 
control system to prepare the necessary reports and documents automatically. 
Corresponding software prototype was built on an existing university 
information infrastructure. Experiments are performed for automation of 
procedures of the National Evaluation and Accreditation Agency, for e-learning 
quality management, etc. The results of the study can be multiplied for QE in 
other subject domains. 

 
Keywords: Dynamic Quality Assessment, Automatized Quality Management, 
Quality in e-Learning, Evaluation and Accreditation in Higher Education 
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ͨͪͦͼ͔͙͒ͯͪ ͙ ͔͚͙͒ͤͦͫͭΦ ˻ͼ͔ͤΎ͍͔͊ͤͭͦ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ό˻˴ύ ͤ͊ ˤ˻ ͔ͫ ͙͋͊ͪ͊͘ ͤ͊ 
͎ͦ͡Ύͣ ͚͋ͪͦ ͨͪͦͼ͔͙͒ͯͪ ͙ ͙͔͙͙ͪͭͪ͟ ͊͘ ͦͼ͔ͤ͊͟ ͤ͊ ͔͍ͣͤͦ͗ͫͭͦ ͦͭ ͔͙ͦ͋ͭ͟ ͙ 
ͨͪͦͼ͔͙ͫΦ ˽͔ͦͫ͒ͤͦͭͦ͡ ͎ͤ͊͊͊͡ ͦ͋ͪ͊͋ͦͭ͊͟ ͤ͊ ͎͔͙ͦͣ͡ ͙͍͙ͣ͊ͫ ͙͒͊ͤͤ ͊͘ 
͔͙͍ͦ͋ͭͤͦ͟ ͺ͙͔ͦͪͣͪ͊ͤ ͤ͊ ͦͼ͔͙͔ͤͭ͟Φ ˨͎ͪͯ ͫΆ΅͔͍͔ͫͭͤ ͔ͣͦͣͤͭ ͭͯ͟ ͔ 
͙͙͍͔ͫ͊ͤͭͦ͘͟ ς ͦ ͼ͔ͤΎ͍͔͊ͤͭͦ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͒͊ ͔ͫ ͙͍͘Άͪ΄͍͊ ͔͙͙ͨͪͦ͒;ͤͦ ͙ ͒͊ 
ͦͭͪ͊͘Ύ͍͊ ͔͙ͪͯͭ͊ͭ͘͡ ͤ͊ ͨͪͦͼ͔͙ͫ ͙ ͫΆͫͭͦΎ͙ͤΎ ͤ͊ ͔͙ͦ͋ͭ͟ ͍ ͙ͪ͊͘͡;͙ͤ ό͍͟͡Φ 
͔ͨͪ͒ͻ͙ͦ͒ͤύ ͍͔͔͍͙ͪͣ ͔͙͙ͨͪͦ͒Φ ˨͙͙ͤ͊ͣ;ͤͦͭͦ ͦͼ͔ͤΎ͍͔͊ͤ ͙͙͍ͫ͊͘͟ ͙ 
͙͙͒ͤ͊ͣ;ͤͦ ͫΆ͙͔͋ͪ͊ͤΣ ͍͔ͦ͋ͪ͊͋ͦͭ͊ͤΣ ͙͙͔͊ͤ͊ͪ͊ͤ͘͡ ͙ ͙͔͔͙͔ͤͭͪͨͪͭͪ͊ͤ ͤ͊ 
͎ͦͪͦͣͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͙͒͊ͤͤ ͊͘ ͙ͪ͊͘͡;͙ͤ ͔͙͊ͫͨͭ͟ ͤ͊ ˤ˻Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͍͙ͨͦ͊ͤ͘͡ 
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ͯ;͔͙͋ͤ ͔͙͙ͣ͊ͭͪ͊͡Σ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͔͙ͫͪ͒ ͊͘ ͦ͋ͯ;͔͙͔ͤΣ ͙͔͙ͫͫͭͣ ͊͘ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͔͙ͫͭͯ͒ͤͭ ͙ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Σ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙ 
͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͙ ͒ͪΦ ώпϐΦ ˿ͦ͗ͤͦͫͭͭ͊͡ ͤ͊ ͙͔͙͔ͫͫͭͣͭ ͊͘ ͙͙͒ͤ͊ͣ;ͤ͊ ˻˴ ͔ 
͒ͦͨΆ͙͔͔ͤͭͤ͡͡ ͎͔͊ͪͯͣͤͭ ͊͘ ͙͔͙͔ͦͪͤͭͪ͊ͤ ͤ͊ ˤ̂ ͟Άͣ ͭΆ͔͔ͪͫͤ ͤ͊ ͔ͪ΄͔͙ͤΎ ͊͘ 
͍͙͙͔͊ͭͦͣ͊ͭͪ͊ͤ͘ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ ͨͪͦͼ͔͙͒ͯͪ ͙ ͔͚͙͒ͤͦͫͭΦ ˽ͦ͒ͦ͋ͤ͊ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͔ ͔͙͙ͤͣͫͣ͊͡ ͔͋͘ ͙ͤ͊͡;͙͔ ͤ͊ ͔͒ͦ͋ͪ ͺͯͤ͟ͼ͙͙ͦͤͪ͊΅͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͤ͊ ͍͙ͫ΄͔ͭͦ ͯ;͙͙͡΅͔ όˤ̂ύΦ ˤ ͙ͭ͊͘ ͨͦͫͦ͊͟ 
͍Ά͙͍ͤ͊͘͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ ͔ͪ΄͍͔͊͊ͤ ͤ͊ ͔͙ͪ͒ͼ͊ ͔͙ͨͪͦ͋ͣ͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫΆͫ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͍͙͊͒͊ͭͤ͟ ͔͙ͣͦ͒͡ ͤ͊ ͨͪͦͼ͔͙͔ͫͭ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ˻˴ ό˨˻˴ύ ͤ͊ 
͔͙ͦ͋ͭ͟ ͍ ͔͒͊͒ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ ͦ͋͊ͫͭ͡ ό˽˻ύΣ ͊ͭͦ͟͟ ͙ ͫ ͨͦͫͭͪͦΎ͍͔͊ͤ ͤ͊ 
͍͙͙͙͊ͭͦͣ͊ͭͪ͊ͤ͘ ͙͔͙ͫͫͭͣ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ όˢ˿˨˻˴ύΦ 

ˤ ͪ͊͋ͦͭ͊ͭ͊ ͔ ͔͔ͨͪ͒ͦ͗ͤ͡ ͦ͋΅ ͔ͣͦ͒͡ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦΦ ˹͊ ͋͊͊ͭ͊͘ ͤ͊ ͍Ά͍͔͔͙͔͒ͤͭ ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡ ͙ ͦͣͨ͟ΌͭΆ͙ͪͤ ͔͙ͣͦ͒͡ 
͔ ͔͔ͨͪ͒ͦ͗ͤ͊͡ ͊ͪͻ͙͔ͭͭͯͪ͊͟ ͙ ͫΆ͔͒͊͒ͤ͘ ͙ͨͪͦͭͦͭͨ ͤ͊ ˢ˿˨˻˴Φ 

 

2. ˻˿ˮ˥̂˾̒ˤˢ˹˩ ˮ ˻̇˩˹̒ˤˢ˹˩ ˹ˢ ˴ˢ̉˩˿́ˤ˻́˻ ˹ˢ ʕ  ˻

˻͋΅͙͔ͦͨͪͭ ͨͦ͒ͻͦ͒ ͊͘ ͔ͦͣͨͫͤͦ͟͟͡ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͍Ά͍ ˤ˻ 
͔ ͍͔ͨͦ͊ͤ͘͡ ͤ͊ ͍͙͊ͣͤͦ͘ ͒ͦͨΆ͍͊͡΅͊ ͔ͫ ͙͔ͫͫͭͣ͊ ͦͭ ͍Ά͔ͭͪ΄͙ͤ ͙ ͍Άͤ΄͙ͤ ͺ͙ͦͪͣ 
ͤ͊ ͦͼ͔ͤ͊͟ ͙ ͦͤͭͪͦ͟͡Σ ͙͍͘Άͪ΄͍͙͊ͤ ͨͦ ͙͙͙ͫͭ͊ͤ͒͊ͪͭͪ͊ͤ͘ ͍͙ͨͪ͊͊͡Σ ͔͙͙ͣͭͦ͒͟ 
͙ ͨͪͦͼ͔͙͒ͯͪΦ ˿ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤͭͦ͘ ͤ͊ ͙ͫͭ͊ͤ͒͊ͪͭΣ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͙ ͙ ͙ͤ͊ͫͦ͟ ͊͘ ˻˴ 
͍Ά͍ ˤ˻ ͫ͊ ͎͙͙͊ͤ͊͗ͪ͊ͤ ͎ͦ͡Ύͣ ͚͋ͪͦ ͔ͫͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ ͔͍͙͙͙ͤ͊ͫͣ͘ ͙͙ͤͫͭͭͯͼ͙͙ 
ͨͦ ͍͔ͫͭ͊ ώоΣ фϐΦ ˤ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ ͙͙͔͙͔ͨͪͦͪͭͭͭ ͙ ͙͙͙͔ͨͦͭͭ͟͡ ͤ͊ ˣ͙ͦͦͤͫ͟͡Ύ 
ͨͪͦͼ͔ͫΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ˤ˻Σ ͍ ͨͦ;͙ͭ ͍͙ͫ;͙͟ 
͔͍͔͚͙ͪͦͨͫ͟ ͒Ά͍͙ͪ͗͊ ͔͚͍͒ͫͭ͊ͭ ͤ ͔͍͙͙͙͊ͫͣ͘ ͎͔͊ͤͼ͙͙ ͊͘ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͙ ˻˴ ͍Ά͍ 
ˤ˻Φ 

ˤ ͔ͪͯͭ͊ͭ͘͡ ͤ͊ ͙͔͍͙ͫ͒͊ͤ͘͡Ύ ͍ ͦ͋͊ͫͭͭ͊͡ ͫ͊ ͔͔͙ͨͪ͒ͦ͗ͤ͡ ͔͙ͪ͒ͼ͊ ͔͙ͣͦ͒͡ 
͊͘ ˻˴ ͤ͊ ͔͙ͦ͋ͭ͟ ͤ͊ ˤ˻Υ ͙͍͔͙͔͙ͯͤͪͫͭͭΣ ͺ͔͙͊ͯͭͭ͟͡Σ ͙͒ͫͭ͊ͤͼ͙͙ͦͤͤ ͎͙ͨͪͦͪ͊ͣΣ 
͔ͫͨͼ͙͙͊ͤͦͫͭ͡Σ ͯ;͔͙͋ͤ ͍͔ͯͪͫͦ͟Σ ͨͪͦͼ͔͙ͫ ͤ͊ ͦ͋ͯ;͔͙͔ͤΣ ͎͙ͯͫͯ͡Σ ͯ;͔͙͋ͤ 
͍͔ͨ͊ͤͦ͡ ͙ ͎͙ͨͪͦͪ͊ͣΣ ͔͙ͫͪ͒ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤΣ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ 
ό-͔ͦ͋ͯ;͔͙͔ͤύ ͙ ͒ͪΦ ˿Ά͍͔͙͔ͦͭͭͤͭ ͔͙ͣͦ͒͡ ͙ ͔͙͙ͣͭͦ͒͟ ͊͘ ˻˴ [9] ͍ͨͦͦ͘͡Ύ͍͊ͭ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͔͙ͦ͋ͭ͟ ͤ͊ ˤ˻ ͦͭ ͙ͪ͊͘͡;͙ͤ ͎͔͙͒ͤ͡ ͭͦ;͙͟ (͔͙͊ͫͨͭ͟), ͨ ͔͙ͦͫͭͪͦͤ 
ͤ͊ ͚͔ͪ͊ͪͻ͙;͔ͤ ͙ͨͪͤͼ͙ͨ ͙ ͫ Ά͍͔͙ͫͭ͊ͤ ͦͭ ͔͔͔ͦͨͪ͒ͤ͡ ͚͋ͪͦ ͍͙ͪ͊ͤ΅͊ 
ό͙͙͙ͤ͒͊ͭͦͪ͟ύΦ ˤͫΎͦ͟ ͍͙ͪ͊ͤ΅͔ ͔͍ͨͪ͒ͫͭ͊Ύ ͔ͦͣͨͦͤͤͭ͟κ͔͔͔ͣͤͭ͡ ͤ͊ ͔ͦ͋ͭ͊͟ 
ό͙͔͍ͣͤͯ͊ͤͦ ͨͦ ͙ͪ͊͘͡;͔ͤ ͤ͊;͙ͤΣ ͔ͫͨͦͪ͒ ͫͯ͡;͊ΎΤ ͙͔ͤ͊ͨͪͣͪ ς ͫͺ͔͙ͪΣ 
͙͔͙͙ͪͭͪ͟Σ ͙͙͙ͤ͒͊ͭͦͪ͟Σ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙ ͭΦͤΦύΣ ͙ ͔͙ͨͦ͒͗͡ ͤ͊ ͙͙͎ͣͦͤͭͦͪͤ ͫ 
ͼ͔͡ ͺ͙͔ͦͪͣͪ͊ͤ ͤ͊ ͔ͦͣͨͫͤ͊͟͟͡ ͦͼ͔ͤ͊͟ ͊͘ ͫΆ͍͔͙ͦͭͭͤΎ ͔ͦ͋ͭ͟Φ ˻ͼ͔ͤΎ͍͔͊ͤͭͦ ͤ͊ 
͍͔͙ͫ͟ ͙͙ͤ͒͊ͭͦͪ͟ ͔ͫ ͍͍ͦͫͤͦ͊͊ ͤ͊ ͫΆ͍͔ͦͭͭͤ͊ ͤͦͪͣ͊Σ ͙͋͊ͪ͊ͤ͊͘ ͤ͊ ͨͦ͒ͻͦ͒Ύ΅͙ 
͙͔͙͙ͪͭͪ͟Φ  

͍͔̂͊͊ͤͭͦ͘͟ ͤ͊ ͤͦͪͣ͊ͭ͊ ͊͘ ͍͔͙͔ͫͪ͊ͤͤ ͍ ͔͙ͪ͒ͼ͊ ͫͯ͡;͙͊ ͤ͊ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤ 
ͤ͊  ͔͙͙ͣͭͦ͒͟ ͊͘ ˻˴ ͔ͫ ͨͪͦͨͯͫ͊͟ ͙͙͡ ͔ ͔ͤΎ͍ͤͦΦ ͙͙́ͨ;͔ͤ ͫͯ͡;͚͊ ͔ α͔͍͔ͫͣͫ͊ͤά 
͍ ͙͙͔ͦͨͫ͊ͤͭͦ ͤ͊ ͫΆ͍͔͙ͦͭͭͤΎ ͙͙ͤ͒͊ͭͦͪ͟ ͤ͊ ͙͙͔ͦͨͫ͊ͤ ͤ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͤ͊ 
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͔ͦ͋ͭ͊͟ ͙ ͤͦͪͣ͊Φ ˤ ͤΎ͙ͦ͟ ͫͯ͡;͙͊ ͍ͭͦ͊ ͔ ͔ͨͪ;͊͟ ͊͘ ͺ͙͔ͦͪͣͯͪ͊ͤ͡ ͤ͊ ͔ͨͪͼ͙ͤ͊͘ 
͔͔ͫͨͪͭͤ͊͟ ͦͼ͔ͤ͊͟ ς ͤ ͙͔͊ͨͪͣͪ ͍ ͫͯ͡;͚͊Σ ͎ͦ͊ͭͦ͟ ͔͒ͤ͊ ͙ ͫΆ΅͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ 
͔ͤΎ͍ͤͦ ͔ α͍͟͡Ό;͔ͤ͊ά ͍ ͤΎͦͦ͟͟͡ ͙͙ͤ͒͊ͭͦͪ͊͟Σ ͍͔͙ͫ͟ ͦͭ ͙ͦͭͦ͟ ͔ ͫ ͙ͪ͊͘͡;ͤ͊ 
ͤͦͪͣ͊ ͙ ͺͯͤ͟ͼ͙Ύ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤΦ 

˨͎ͪͯ ͔ͣͦͣͤͭΣ ͚ͦͭͦ͟ ͭͪΎ͍͋͊ ͒͊ ͋Ά͔͒ ͔ͦͭ͋͡Ύ͊ͤ͘ ͔ ͦ͋ͫͭͦΎ͔͍ͭͫͭͦͭͦ͡Σ ;͔ 
˻˴ ͤ͊ ͔͔ͦͤͪͭͤ͟͟ ͔ͦ͋ͭ͟ ͍ ͍͔ͨͦ;͔ͭͦ ͫͯ͡;͙͊ ͔ͫ ͎ͤ͊͊͊͡ ͒͊ ͋Ά͔͒ ͍͔͔ͨͪͦ͒ͤͦ ͍ 
͍ͭΆ͔ͪ͒ ͎͙ͦͪ͊ͤ;͔͙ͤ ͍͔ͫͪͦͦ͟ ς ͙͍͔ͦ͋ͤͦͤͦ͟ ͍ ͪ͊͟Ύ ͙͙͡ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͦ ͔ͫ͒͡ 
͙ͨͪ͟͡Ό;͍͔͊ͤ ͤ͊ ͔͙ͨͪͦ͒͊Σ ͊͘ ͚ͦͭͦ͟ ΅͔ ͋Ά͔͒ ͙͍͔͔͒ͤ͊͘ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͦͼ͔ͤ͊͟Φ 
˽ͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔͚͙͒ͤͦͫͭ ͨͦ ˻˴Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫΆͫ ͫΆ͙͔͋ͪ͊ͤ ͙ ͙͊ͤ͊͘͡ ͤ͊ ͙͒͊ͤͤ 
͊͘ ͫΆͫͭͦΎ͙ͤΎ ͤ͊ ͦͼ͔ͤΎ͍͙͊ͤΎ ͔ͦ͋ͭ͟ ͦ ͭ ͙͙ͣͤ͊͡ ͔͙͙ͨͪͦ͒, ͫ ͊ ͔͙͊ͭͪͯ͒ͤͤ͘ ͙͙͡ 
͔͍ͤΆ͙ͣͦ͗ͤ͘ ͊͘ ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤΦ ˮ͘ͻͦ͒ ͦͭ ͙ͨͦ͒ͦ͋ͤ ͙ͫͭͯ͊ͼ͙͙ ͔ͣͦ͗ ͒͊ ͔ͫ 
ͭΆ͙ͪͫ ͍ ͍͔͒ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎΥ ͔͚͙͔͒ͤͦͫͭͭ ͊͘ ˻˴ ͤ͊ ͔͒͊͒ͤ ͔ͦ͋ͭ͟ ͒͊ ͋Ά͒͊ͭ 
͙͙ͨ͊ͤͪ͊ͤ͡ ͔͙ͨͪ͒ ͫΆ͍͔͙ͦͭͭͤΎ ͔͙ͨͪͦ͒ ͦͭ ͔͎͍͙ͤͦΎ ͙͔͗ͤͤ͘ ͼ͙͟Ά͡ ό͙ 
͍͔͔͙ͨͪͦ͒ͤ ͍ ͫͪͦ͟ύΣ ͙͙͡ ς ͫΆ΅͙͔ͭ ͔͚͙͒ͤͦͫͭ ͙͔ͫͫͭͣͤͦ ͒͊ ͔ͫ ͍͔ͨͪͦ͗͒͊ͭ 
ό͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͔͍ͫ͒͊͡΅͙ ͦͼ͔ͤΎ͍͙͊ͤΎύΦ 

ˮ͋ͦͪ͘Άͭ ͤ͊ ͨΆ͍͙ͪΎ ͨͦ͒ͻͦ͒ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͤ͊ͫͭͦΎ΅͔ͭͦ ͙͔͍͔ͫ͒͊ͤ͘͡ 
͔͍ͫ͒͊͡ ͦͭ ͍͔͒ ͫΆ͔͙ͦ͋ͪ͊͗ͤΎΦ ˹͊ ͨΆ͍ͪͦ ͣΎͫͭͦΣ ͦͭͨ͊͒͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ 
͍͔ͨͦ͊ͤ͘͡ ͤ͊ ͔ͫͨͼ͙͙͙͊ͪ͊ͤ͊͘͡ α͍͔͔͍ͪͣ͊ά ͋͊͊͘ ͙͒͊ͤͤ όˣ˨ύ ͙ ͊ͭͦ͟ ͔͍͙͔ͫ͒ͫͭ͡ ς 
͔͙͍͙͍͔ͨͪ͒͊ͤ͘͟ ͤ͊ ͔͙ͨͪͦͣͤ ͍ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊ͤ͊͡ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Φ ˨͙ͦͪ ͊͘ ͍ͦͫͤͦ͊ ͤ͊ ͙͔͍͔ͫ͒͊ͤͭͦ͘͡ ͒͊ ͔ͫ 
͙͔͔ͨͪͣ ͍͙ͭͦͪΎͭ ͨͦ͒ͻͦ͒Σ ͤΎͣ͊ ͊͟͟ ͒͊ ͔ͫ ͙͔͎͔͋ͤ͘ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͙ͣͦ͒͡ ͙ ͔͍ͫͪ͒ͫͭ͊Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͔͙͍͙͊ͭͪͤ͊ͭͤ͡Ύ ͨΆ͍͙ͪ ͨͦ͒ͻͦ͒Τ 
͙͔ͤ͊ͨͪͣͪ ς ͙ͨͪ ˻˴ ͤ͊ ͍ͤͦ ͊ͫ͟͡ ͦͭ ͔͙ͦ͋ͭ͟Σ ͊͘ ͙ͦͭͦ͟ ͙͍ͨͫ͊ͭ͡ ͙͒͊ͤͤ ͊͘ 
͔ͨͪ͒ͻ͙ͦ͒ͤ ͔͙͙ͨͪͦ͒Σ ͙ͨͪ ͍Ά͍͔͔͗͒͊ͤ ͤ͊ ͔ͫͨͼ͙ͺ͙;͙ͤ ͔͙͙ͣͭͦ͒͟ ͊͘ 
ͦͼ͔ͤΎ͍͔͊ͤ ͙ ͭΦͤΦ 

 

3. ˸˻˨˩˶ˮ ˭ ˢ ˨ˮ˹ˢ˸ˮ̉˹˻ ˻̇˩˹̒ˤˢ˹˩ ˹ˢ ˴ˢ̉˩˿́ˤ˻́˻ 

˹͊ ͺ͙͎Φ мΦ ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ ͦ͋΅ ͣͦ ͔͒͡ ͊͘ ͙͒ ͙ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͙͍͔ͨͪͦͦͤ͘͡ ͔ͦ͋ͭ͟. ˨ ͙͙ͤ͊ͣ͊ͭ͊͟ ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊ ͫ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ 
͊͘ ͨͪͦͣΎͤ͊ ͔ͤ ͫ͊ͣͦ ͤ͊ ͔ͦͤͭͫͭ͊͟͟ ͤ͊ ͦͼ͔ͤΎ͍͔͊ͤ ό͙͍͙ͤͦͪͣ͊ͭͤ ͙͙͍͙ͫ͊ͤ͘͟ΎΣ 
͙͒ͦ͋ͪ ͙͙ͨͪ͊ͭ͟͟Σ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͤ͊ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͙ ͒ͪΦύΣ ͤͦ ͙ ͤ͊ ͫ͊ͣ͊ͭ͊ ͔͙ͣͭͦ͒͊͟ 
͊͘ ˻˴ ͤ͊ ͦ͋ ͔ͭ͊͟ ς ͤ͊ ͙͔ͨͪͣͪΣ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͍͔ͤ͊ͭͪͯͨ͊ͤ ͤ͊ ͍͙ͤͦ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͙ ͙ͨͪͦͭ;͔͊ͤ ͤ͊ ͨͪͦͼ͔͙͒ͯͪ ͊͘ ˻˴ ό͍͟͡Φ ͨͦ ͎͙͒ͪͯ 
͔͙͙ͣͭͦ͒͟ ͙ ͊͘ ͎͙͒ͪͯ ͔͙ͦ͋ͭ͟ ͍ ͫΆ΅͊ͭ͊ ˽˻ύΦ 
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͙͎̅ͯͪ͊ мΦ ˻͋΅ ͔ͣͦ͒͡ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ 

 
˻͔͋ͭ͟ ͤ͊ ͦͼ͔ͤΎ͍͔͊ͤ Ὓ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͔͚͒ͤͦͫͭΣ ͙͔ͫͫͭͣ͊Σ ͨͪͦͼ͔͒ͯͪ͊Σ 

ͨͪͦ͒ͯͭ͟ ͙͙͡ ͔ͫͯ͋ͭ͟ ͍ ͙͍ͨͪͦͦͤ͊͘͡ ͔͔ͨͪ͒ͣͭͤ͊ ͦ͋͊ͫͭ͡Φ 
˹͙͔ͦͪͣͭΣ ͙͔͙͙͔ͪͭͪͭ͟Σ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͙͔ͭ ͙ ͙͔ͫͭ͊ͤ͒͊ͪͭͭ όὔ) ͫ͊ ͨͦ͒ 

ͺͦͪͣ͊ͭ͊ ͤ͊ ͔ͤ-ͺ͙͙͙ͦͪͣ͊ͪ͊ͤ͘͡ ͔͙͒ͦͯͣͤͭ͟ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ 
ͫΆ͍͔͙ͦͭͭͤΎ ͔ͦ͋ͭ͟ Ὓ ͨͦ ͪ͊͘-͙͡;͙ͤ ͔͙͙ͣͭͦ͒͟ ͙ ͤ͊;͙͙ͤ ͊͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͤ͊ 
ͨͪͦͼ͔͙͔ͫͭ ͤ͊ ͦͼ͔ͤΎ͍͔͊ͤΦ ˤ ͨͦ;͙ͭ ͍͙ͫ;͙͟ ͫͯ͡;͙͊ ͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͤ͊ 
͔͙͔͙͔ͨͦͭͪ͋ͭͭ͡ Ὗ ͙  ͙͔͒ͦ͋ͪͭ ͙͙ͨͪ͊ͭ͟͟ ὖ ͤ ͔ ͫ͊ ͺ͙͙͙ͦͪͣ͊ͪ͊ͤ͘͡Σ ͙ Ὗ ͙  ὖ ͤ ͔ ͫ͊ 
αΎ͍͙ͤά ͔͔͔͙ͣͤͭ͡ ͤ͊ ͙͔͙͔ͫͫͭͣͭ ͊͘ ˻˴Σ ͍Ά͔͙ͨͪ͟ ;͔ ͔ͫ  ͙͙͊ͤ͊ͪ͊ͭ͘͡Σ ͦͭ;͙ͭ͊ͭ ͙ 
͍͔ͣ͊ͭ͘ ͔͍͙ͨͪ͒͒ ͙ͨͪ ͫΆ͍͔͒͊͊ͤ͘ ͙ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙ͣͭͦ͒͊͟ ὓ ͊͘ ˻˴  ͤ͊  Ὓ. 
˻͔ͭ͒͡Ύ͔ͤͭͦ ͙ͣ ͊ͭͦ͟ ͫ͊ͣͦͫͭͦΎ͔͙ͭͤ͡ ͔͔͔͙ͣͤͭ͡ ͍͒͊͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͍ͫΎ͊͟ ͭΎͻͤ͊ 
ͨͪͦͣΎͤ͊ ͒͊ ͔ͫ ͙ͦͭͪ͊͘ ͦͭ ͙͔ͫͫͭͣ͊ ͊͘ ˻Σ˴ ͙͎͔ͪ͊͒ͤ͊͘ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ͦ͋΅͙Ύ 
͔ͣͦ͒͡ ͦͭ ͺ͙͎Φ 1. 

˿Ά͍͔͒͊͊ͤͭͦ͘ ͙ ͍͔ͨͦ͊ͤͭͦ͘͡ ͤ͊ ͻ͙͙ͪ͊ͤ͡΅͊ ͦͭ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ 
ὡ ͔  ͔ͤͦ͋ͻ͙ͦ͒ͣ ͎͍͙͔͔ͨͦ͒ͦͭͭͤ͡ ͔ͭ͊ͨ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ όὈὭὫὭὸὭᾀὩ). 
ˤ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͔͎͍ͤͦͦͭͦ ͍͔͔ͨͪͦ͗͒͊ͤ ͔ͣͦ͗ ͒͊ ͔ͫ ͔͎ͨͪ͒ͨͦ͊͊͡Σ ;͔ ͔ͦͤͭͫͭ͟͟Ά ͭ
͊͘ ˻˴ ͤ͊ Ὓ ͔ ͼ͙ͺ͍͙͙ͪͦͪ͊ͤ͘ ͔͙ͨͪ͒ ͒͊ ͙ͫͭ͊ͪͭͪ͊ ͫΆ΅͙͙ͤͫ͟Ύͭ ͨͪͦͼ͔ͫ ͊͘ 
ͦͼ͔ͤΎ͍͔͊ͤ ͙ ͔ͫ ͙͙͊ͭͯ͊ͪ͊͘͟͡ ͔͙͙ͨͪͦ͒;ͤͦ. ˾͔ ͙͔ͯͭ͊ͭͭ͘͡ ͤ͊ ͨͪͦͼ͔ͫ͊ ͊͘ ˻  ˴͙ 
ͫΆ͍ͨͪͦͦ͗͒͊΅͊ͭ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙Ύ ͫΆ΅ͦ ͍ͫͭ͊͊ͭ ;͊ͫͭ ͦͭ ὡ. 

˸͔͙ͭͦ͒͊͟ ὓ ͊͘ ˻˴ ͤ͊ Ὓ ͔ͫ ͍ͪ͊ͪ͊͋ͦͭ͊͘ ͔ͫͨͦͪ͒ ͔͎͍ͤͦͦͭͦ ͔͔͍ͫͭͫͭͦ ͙ ͤ͊ 
͋͊͊ͭ͊͘ ͤ͊ ͔ͦͤͭͫͭ͟͟ ὅΣ ͔͍͔ͨͪ͒ͫͭ͊ͤ ͍ ὡ ͫ  ͙ͪ͊͘͡;͙ͤ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΦ 
ὓ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊ ͍ ͙ͪ͊͘͡;͙ͤ ͺ͙ͦͪͣ͊ͭ ς ͍͔ͨͦ;͔ ͙͙͡ ͨͦ-ͣ͊ͦ͟͡ 
ͺ͙͙͙ͦͪͣ͊ͪ͊ͤ͘͡Φ ὓ ͔ ͔ͪͯͭ͊ͭ͘͡ ͤ͊ ͨͪͦͼ͔͒ͯͪ͊ ὈὩίὭὫὲ όͺ͙͎Φ 1Φύ ͙ ͍͟͡Ό;͍͊ 
͍͙͙͊ͪ͊ͤͭ ͊͘ ͙ͨͪͦͭ;͔͊ͤ ͤ͊ ͨͪͦͼ͔ͫ͊ ͊͘ ˻  ˴ͤ͊ ὛΣ ͫΆ͍͔͙ͨͪͦͦ͒ͤ ͦͭ ͍͙ͯͫͦ͡Ύ ͙ 
ͤ͊;͙͙ͤ ͊͘ ͔͎͍ͤͦͦͭͦ ͨͪͦ͒Ά͍͔͗͊͊ͤ͡ ͙͙͡ ͙ͨͪ͟͡Ό;͍͔͊ͤ. ˶͎͙ͦ͊ͭ͊͟ ͤ͊ 
͙ͪ͊͘͡;͙͔ͤͭ ͍͙͙͊ͪ͊ͤͭ ͔ͫ ͔͙ͣͦ͒ͪ͊͡ ͫ ͍Ά͍͔͔͗͒͊ͤ ͤ͊ ͙͔͊͒͊ͤ͘ ὝὥίὯ. 

˽͙ͪ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͦͣͨ͟ΌͭΆ͔ͪͤ ͔ͣͦ͒͡ Ὓ ͤ ͊ ͔ͦ͋ͭ͟ ὛΣ ;͙͔ͭͦ ͊͟;͔͍ͫͭͦ 
΅͔ ͋Ά͔͒ ͦͼ͔ͤΎ͍͊ͤͦ ͫ ͍͙͙͙͊ͭͦͣ͊ͭͪ͊ͤ͘ ͔͍ͫͪ͒ͫͭ͊Σ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͦͭ;͙ͭ͊ͭ 
͔͙͔ͫ͒ͤͭ͡ ͍͔͒ ͻ͙͔͙ͨͦͭ͘Υ 
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̆мΦ ˭ ͊ ͦͼ͔ͤΎ͍͙͊ͤΎ ͔ͦ͋ͭ͟ Ὓ ͔ͤ ͫ͊ ͙ͤ͊͡;͙ͤ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙͋͊͘ ͙͒͊ͤͤ 
͙ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͭΎͻͤ͊ͭ͊ ͦ͋ͪ͊͋ͦͭ͊͟ ͍͔ͦͫͤ ὡ; 

̆нΦ ˭͊ Ὓ ͍͔;͔ ͫ͊ ͫΆ͔͙͒͊͒ͤ͘ ͙ͨͦ͒ͦ͋ͤ ͔͍ͫͪ͒ͫͭ͊Σ ͍͟͡Φ ͙͋͊͘ ͦͭ ͙͒͊ͤͤ ͙ 
͙͔͙ͤͫͭͪͯͣͤͭ ͊͘ ͦ͋ͪ͊͋ͦͭ͊͟Σ ͔ͫͪ͒ ͙ͦͭͦ͟ ͙ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͍͔ͨͦ͊ͤ͘͡ ͤ͊ 
ͨͪͦͼ͔͙͒ͯͪ ͊͘ ˻˴ ͤ͊ ͙ͪ͊͘͡;͙ͤ ͔͙͊ͫͨͭ͟ ͤ͊ Ὓ. 

ˤ ͫͯ͡;͚͊ ̆мΦΣ ͙͊ͫ͟͡;͔͙ͫ͟ ͤ͊;͙ͤ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ 
͔͙ͪͫͯͪͫ ͊͘ Ὓ (ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͙͎͙͙͒ͭ͊ͤ͡ ͙͒͊ͤͤ) ͔ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͙ 
͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͔͙͊ͤͭͤ͟ ͨͪͦͯ;͍͙͊ͤΎ ͊͘ ͫΆ͍͔͙͔ͦͭͭͤͭ ͔͙͊ͫͨͭ͟ ͙ ͔͔͔͙ͣͤͭ͡ ͤ͊ 
Ὓ ͔ͫͪ͒ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͙͙͡ ͔͔͙ͫͨͪͭ͟Σ ͦ͋ͦ͋΅͍͔͊͊ͤΣ ͙͊ͤ͊͘͡ ͙ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ 
ͤ͊  ͔͙ͪͯͭ͊ͭͭ͘͡Φ͔ ˸͔͍ͤͦ͗ͫͭͦͭͦ ͦͭ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͍ ὡΣ ͫΆ͒Άͪ͗͊΅͙ 
͔ͨ͊ͭ͟ ͦͭ α͍͙ͫͯͪͦά ͙ ͔͙ͦ͋ͪ͊͋ͦͭͤ ͔͙ͪͯͭ͊ͭ͘͡Σ ͙ͦͭͦ͟ ͔ͣͦ͗ ͒͊ ͔ͫ ͔ͦͭͤͫ͊ͭ ͟Άͣ 
˻˴ ͤ͊ ὛΣ ΅͔ ͦͤ͊͘;͍͔͊͊ͣ ͫΆͫ ὛόὶὺὩώὛ. ˤ ͫΆ͍͙͒͊͊ͤ͘Ύ ͔ͣͦ͒͡ ͔ͤ ͔ͫ 
͔͎ͨͪ͒ͨͦ͊͊͡Σ ;͔ ͔͔͔͙͔ͣͤͭͭ͡ ͤ͊ ╢◊►○▄◐╢ ͊͒͘Ά͙͔͗ͭͤͦ͡͡ ͍͙͊ͫ͘Ύͭ ͦͭ 
͔ͦͤͪͭͤ͊ͭ͊͟͟ ͔͙ͣͭͦ͒͊͟ ╜Φ ˤ ͫͯ͡;͚͊ ̆нΦΣ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͦͣͨ͟ΌͭΆ͔ͪͤ ͔ͣͦ͒͡ 
Ὓ ͤ ͊ Ὓ ͫ ͔ ͔ͨͪ͒΄͔͍ͫͭ͊ ͦͭ ͙͊ͤ͊͘͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ͭ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ Ὁ ͤ ͊ 
͙͙ͤͫͭͭͯͼ͙Ύͭ͊Σ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͦ͟Ύͭͦ ͺͯͤ͟ͼ͙͙ͦͤͪ͊ Ὓ. ˢ͙ͤ͊͘͡Άͭ όͦͤ͘Φ ͫ 
ὃίίὩάὦὰὩ ͤ͊ ͺ͙͎Φ 1Φύ ͙ͣ͊ ͊͘ ͼ͔͡ ͒͊ ͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊ ͙ ͙͍͔͘͡;͔ ͒ͦͫͭΆ͙͔ͨͤͭ ͍ 
Ὁ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ͫͭͪͯͭͯͪ͟ ͤ͊ ͔͙ͦ͋ͭ͟Σ ͨͪͦͼ͔͙ͫΣ ͔͙ͪͫͯͪͫ ͙ ͫͦͺ͔͙ͭͯͪͤ 
͔͍ͫͪ͒ͫͭ͊ ͊͘ ͭΎͻͤ͊ͭ͊ ͍͙͙͊ͭͦͣ͊ͭͪ͊ͤ͊͘ ͦ͋ͪ͊͋ͦͭ͊͟Σ ͦͭͤ͊ͫΎ΅͙ ͔ͫ ͨͪΎͦ͟ ͙͙͡ 
͍͔ͦͫͤͦ͟ ͒ͦ ὛΦ ́͊͊͟ ͺ͙͙ͦͪͣͪ͊ͤΎ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤ ͔ͦͤͭͫͭ͟͟ ͊͘ ╢ ͍ ╔ ͔̈́ 
ͦ͘ ͤ͊;͍͊͊ͣ ͔ ͨͦ-ͤ͊ͭ͊ͭΆ͟ ͫ Ὁ. 

ˤ ͍͙ͯͫͦ͡Ύͭ͊ ͙ ͤ͊ ͍͔͔͒ͭ ͻ͙͔͙ͨͦͭ͘ ̆мΦ ͙ ̆нΦ ͙͍͔ͦ͋ͤͦͤͦ͟ ͔ͫ ͎ͤ͊͊͊͡ 
͙͔͊͒͊ͨͭͪ͊ͤ ͙ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤΎ ͔ͦͤͭͫͭ͟͟ ͤ͊ Ὓ ͍ ͔͒͊͒ͤ͊ 
͙͙ͤͫͭͭͯͼ͙Ύ ͫ ͼ͔͡ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡ ͔͙ͣͦ͒͡ Ὓ ͙  ὓ  ͤ ͊ Ὓ ͙  ὓ όͺ͙͎Φ 
1.), ͨͦ͒ͻͦ͒Ύ΅͙ ͊͘ ͔͍͊͒͊ͭͤͦ͟ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙ͣͭͦ͒͊͟ ὓ ͊͘ ˻˴  ͤ͊ Ὓ ͙ ͊͘ 
͔ͺ͔͙͍ͭͤͦ͟ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͔͚͙ͤͤΎ ͦͣͨ͟ΌͭΆ͔ͪͤ ͔ͣͦ͒͡ ὓ . 

˽͙ͪ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ Ὓ ͔ͫ ͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊ͭ ͔͔͔͙ͣͤͭ͡ ͤ͊ ὉΣ ͙ͦͭͦ͟ ͔ 
͍Άͣͦ͗ͤͦ͘ ͒͊ ͔ͫ ͍ͨͦ͊ͭ͘͡ ͙ͨͪ ͔͙͔ͨͪͦͭͪ͊ͤ͟ ͙ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͦͣͨ͟ΌͭΆ͔ͪͤ 
͔ͣͦ͒͡ Ὓ ͤ ͊Ὓ  ό͔ͪͯͭ͊ͭ͘͡ ͤ͊ ͔ͭ͊ͨ Ὡ ὓέὨὩὰύΦ ˴ͦͤͼ͔͙ͨͭͯ͊ͤ͡Ύͭ ͔ͣͦ͒͡ Ὓ 

͔ͣͦ͗ ͒͊ ͔ͫ ͔͍͙ͨͪ͒ͫͭ͊ ͨͦ ͔͙ͫ͒ͤ͡Ύ ͤ͊;͙ͤΥ Ὓ  Ὓ  ᷾Ὓ  ᷾ὛΣ ͟Ά͔͒ͭͦ Ὓ ͫ͊ 
ͦͤ͟ͼ͔͙͔ͨͭͯ͊ͤͭ͡ ͔͙ͣͦ͒͡ ͤ͊ ͔͍ͫͪ͒ͫͭ͊ͭ͊ ͦͭ ὉΣ ͙ͦͭͦ͟ ͎ͣͦ͊ͭ  ͒͊ ͔ͫ ͍ͨͦ͊ͭ͘͡ ͙ ͊͘ 
Ὓ, Ὓ  ͫ ͊ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡ ͔͙ͣͦ͒͡ ͤ͊ ͫͦͺ͔͙ͭͯͪͤ ͔͍ͫͪ͒ͫͭ͊Σ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͊͘ Ὓ, 
͔͙͙ͨͪͦͭͪ͊ͤ͟ ͤ͊ ͋͊͊ͭ͊͘ ͤ ͊ ͊͒͊ͨͭ͊ͼ͙Ύ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͍ͫͪ͒ͫͭ͊ ͦͭ Ὁ ͙  Ὓ ς 
ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡ ͔͙ͣͦ͒͡ ͊͘ ὛΣ ͍͙ͪ͊ͪ͊͋ͦͭ͊ͤ͘ αͦͭ ͤͯ͊ͭ͊͡άΦ Ὓ  ͙ Ὓ  ͫ͊ ͔ͪͯͭ͊ͭ͘͡ 
ͤ͊ ͨͪͦͼ͔ͫ͊ ͊͘ ͦͤ͟ͼ͔ͨͭͯ͊ͤͦ͡ ͔͙͔ͣͦ͒ͪ͊ͤ͡ ὧ ὓέὨὩὰΦ ˨͎ͪͯ ͍͙͊ͪ͊ͤͭ ͊͘ 
͔ͪ΄͍͔͊͊ͤ ͤ͊ ͔͙͔ͨͪͦ͋ͣͭ͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͦͣͨ͟ΌͭΆ͙ͪͤΎ ͔ͣͦ͒͡ ͤ͊ ὛΣ ͔ ͭΎͻͤͦͭͦ 
ͨΆͤͦ͡ ͙͙͡ ;͙͊ͫͭ;ͤͦ  ͔͙͙͔ͪ͊ͪ͊ͤ͘͡ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͦͣͨ͟ΌͭΆ͙ͪͤΎ ͔ͣͦ͒͡ ὓ  ͤ͊ 
ὓ. ˽ ͦ͒ͦ͋ͤͦ ͪ ͔΄͔͙͔ͤ ͙ͣ͊ ͔͍ͤͯ͒ͦ͋ͫͭͦͭΣͦ ;͔ ὓ  ͔  ͘ ͍͙͙͊ͫͣ ͦͭ ͍ͫΎͦ͟ ͔͍ͫ͒͊͡΅ͦ 
͍͙͙͔ͪ͊ͭ͘ ͤ͊ Ὓ. 

˴ͦͤͼ͔͔ͨͭͯ͊ͤ͡ ͔ͣͦ͒͡ ͤ͊ ͔͙ͣͭͦ͒͊͟ ╜ ͊͘ hY ͤ͊ ╢ ͔ ͒Ά͍͍͙ͪͦ͒ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͫͭͪͯͭͯͪ͊͟ ὓ ὝὶὩὩὓȟὛȟὠȟὗȟὒὭίὸȟ ͫ Ά͍͔ͫͭ͊ͤ͊ ͦ ͭΥ 

¶ ͒Ά͍ͪͦ ὝὶὩὩ ὓȟὛΣ ͔͍ͨͪ͒ͫͭ͊Ύ΅ͦ ͙͔ͫͫͭͣ͊ͭ͊ ͦͭ ͙ͦ͋͊ͫͭ͡κ͔͙͊ͫͨͭ͟ ͤ͊ Ὓ 
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͊͘ ˻˴ ͨͦ ͔͙ͣͭͦ͒͊͟ ὓ; 

¶ ͍Ά͙͘͡ ὠ ὺȟὺȟȣȟὺϒ ͤ͊ ὝὶὩὩ ὓȟὛΣ ͫΆ͍͔͍ͦͭͭͫͭ͊΅͙ ͤ͊ 
͙͙͙͔ͤ͒͊ͭͦͪͭ͟ ὑ ͤ͊ ὓΣ ͊ͭͦ͟ ͟Άͣ ͍͔͙ͫ͟ ͙ͣ͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͒͊ ͔ͫ 
͙ͨͪ͊͟;͊ͭ ͊ͤͦͭ͊ͼ͙͙ ͦͭ ͙ͭͨ ˽мΦ ͙͙͡ ˽нΦΣ ͪ͊͘-͔͙ͨͦͦ͗ͤ͡ ͍ ͒ͦͫͭΆ͙ͨͤ 
ͻ͙͙ͪ͊ͤ͡΅͊ (ὡ ͙  ὉύΣ ͟Ά͔͒ͭͦΥ 

¶ ˽мΦ ό͙͔̆ͨͪύ͔͍ͭͫͭͦ͟ ͔͒ͦͯͣͤͭ͟ ὙὩὴΣ ͔͍ͨͪ͒ͫͭ͊Ύ  ̈́ͼΎͦͫͭͤ͊͡ ͦͼ͔ͤ͊͟ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ Ὓ ͨͦ ͔͙ͣͭͦ͒͊͟ ὓΣ ͔ ͙ͦͭͤͦͫͣ ͟Άͣ ͫ͊ͣͦͭͦ ὑ,  
͔͍͔ͫ͒ͦ͊ͭͤͦ͡͡ ὙὩὴ ͔  ͨͦ͒ͻͦ͒Ύ΅͊ ͊ͤͦͭ͊ͼ͙Ύ ͤ͊ ͔ͦͪͤ͊͟ ͤ͊ ὝὶὩὩὓȟὛ. 

¶ ˽нΦ ˤ͔͙ͫ͟ ͔ͪͫͯͪͫ ͦͭ ͨ ͙͔͙ͪͦ͗ͤ͡Ύͭ͊ ͫ ͔͍͔͒ͦ͊͊ͭͫͭͤ͘͟͡ ͻ͔͊ͪ͊ͭͪ͟ ὙὩί ͔ 
͙ͦͭͤͦͫͣ ͟Άͣ ͔ͤͨͪ͊ͤ͊͘ ͔͙ͨͦ͒ͪ͒ͼ͊ ͤ͊ ὑΤ ͭΦ͔Φ ς ͍ ͔͙ͫ͟ ͔͔͔ͣͤͭ͡ ͤ͊ ὙὩί 
͔ ͨͦ͒ͻͦ͒Ύ΅͊ ͊ͤͦͭ͊ͼ͙Ύ ͊͘ ͭͦ;ͤͦ ͔͙͒ͤ ͍ͪΆͻ ͦͭ ὝὶὩὩὓȟὛ. 

¶ ͙͔ͫͫͭͣ͊ ͦͭ ͺͯͤ͟ͼ͙͙ ͙ ͙ͤͦͪͣ ͊͘ ͙ͦ͟͡;͔͍͔ͫͭͤͦ ͙͙͡ ͔͔ͫͨͪͭͤͦ͟ 
͙͔͍͔ͣͪ͊ͤ͘ ὗ ὗ ὺȟὒ ȟὗ ὺȟὒ ȟȢȢȢȟὗ ὺȟὒ  ͤ͊ 
ͫΆ͍͔͙ͦͭͭͤͭ ͔͊ ͔͙ͫͨͭ͟ ς ͣ ͔͙ͦ͒͡ ͤ͊ ͙͔͙͙ͪͭͪ͟ ͊͘ ͊͟;͔͍ͫͭͦ ͤ ͊ ͔͙ͣͭͦ͒͊͟ 
ὓ ͦ ͭͤͦͫͤͦ ͤͦͪͣ͊ ὒ; 

¶ ὒὭίὸ ὒὭίὸὙὩὴ ᷾  ὒὭίὸὙὩί ς ͦ ͔͙͔͙͔͋͒ͤͤ ͤ͊ ͍͔͒ ͔͍ͣͤͦ͗ͫͭ͊Υ 

¶ ὒὭίὸὙὩὴ ς ͙ͫͨͫΆ͟ ͦͭ ͍͚͙͒ͦ͟ ὒὭὲὯὶȟὝὶȟὺ  ͟Άͣ ͔ͦͪͤ͟ ὺ  ͤ͊ 
͒Ά͍ͪͦ ὝὶὩὩ ὓȟὛΣ ͍ ͙ͦͭͦ͟Υ 

¶ ὶ ͔ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤ ͔ͪͫͯͪͫΣ ͚ͦͭͦ͟ ͔ͣͦ͗ ͒͊ ͔ͫ ͔͍͙ͨͪ͒ͫͭ͊ 
͊ͭͦ͟ ͻ͙͔͔ͨͪͭͫͭ͟Σ ͫΆ͍͔ͫͭ͊ͤ ͦͭ ͔͍͔ͭͫͭͦ͟ 
ὸὶȟὸὶȟȣȟὸ ὶϒΣ ͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͍Ά͍ ͍Ά͙͘͡ ὠ ὺȟ-
 ὺȟȣȟὺϒ ͤ͊ ὝὶὩὩ ὓȟὛ; 

¶ ὒὭὲὯὶ ͔ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͔ͨͪͨͪ͊ͭ͊͟ ͟Άͣ ὶΣ ͔ͪ͊ͨͦͦ͗ͤ͘͡ ͍ ὡ, 

Ὁ ʠʣʠ ʚʲʥʰʥʠ ʭʨʘʥʠʣʠʱʘ; 

¶ Ὕὶȟὺ  Ŝ ͔͙ͪ͒ͼ͊ ͦͭ ͔͔͙ͤͨͪͫ;͊΅͙ ͔ͫ ͍͔͔͍͙ͪͣ ͔͙͙ͨͪͦ͒Σ ͊͘ 
͙ͦͭͦ͟ ὶ ͫΆ͒Άͪ͗͊ ͊ͭͯ͊ͤ͊͟͡ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ ͔ͦͪͤ͊͟ ͤ͊ 
͒Ά͍ͪͦ ͭͦ ὺ; 

¶ ὒὭίὸὙὩί ς ͙ͫͨͫΆͼ͙ ͦͭ ͍͚͙͒ͦ͟ ғὒὭὲὯὶȟὝὶȟὺ  ͟Άͣ ͍͔͙ͫ͟ ͍Ά͔͘͡ 
ὺᶰὠΣ ͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊΅͙ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͦͭ ͍ͨͪͦͫͭͪ͊ͤͫͭͦͭͦ ͤ͊ 
͍͙ͫ;͙͟ ͍Ά͙ͣͦ͗ͤ͘ ͔͙ͪͫͯͪͫ ᴕΣ ͙͊ͤͦͭͪ͊΅͙ ὺȟὭ ρȟςȟ ȣȟὲΣ ͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͍ 
ͻ͙͙ͪ͊ͤ͡ ΅͔ͭͦ ὡ ό͙͙͡ ͍ Ὁύ ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͔͍͙ͭͫͭͦ͟ ͔͙͒ͦͯͣͤͭ͟Σ ͙ͭ͊͋͡ͼ͙Σ 
͎ͪ͊ͺ͙͙͟ ͙ ͒ͪΦΣ ͙ͦͭͦ͟ ͎ͣͦ͊ͭ ͒͊ ͫ͊ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͦ͋ͪ͊͋ͦͭ͊͟ ͤ͊ ͙͒͊ͤͤ ͊͘ Ὓ ͫΆͫ 
ͫͦͺ͔͙ͭͯͪͤ ͔͍ͫͪ͒ͫͭ͊Φ 

˿Ά΅ͤͦͫͭͭ͊ ͤ͊ ͙͔͒Ύͭ͊Σ ͔ͨͦͦ͗ͤ͊͡ ͍ ͔ͣͦ͒͊͡ ͙ ͙͔ͫͫͭͣ͊ͭ͊ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͔ ς ͍ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͙ͨͪͦ͒͊Σ ͊͘ ͚ͦͭͦ͟ ͭͪΎ͍͋͊ ͒͊ 
͔ͫ ͦͼ͔ͤΎ͍͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ Ὓ, ὒὭίὸ ͙͙͒ͤ͊ͣ;ͤͦ ͒͊ ͔ͫ ͔ͨͪͦͣͤΎΦ ˹͍͙ͦ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͔ͫ ͍͟͡Ό;͍͊ͭ ͍ ὒὭίὸ ͤ ͔ ͫ͊ͣͦ ͊ͦ͟ ͔ͫ ͦͭͤ͊ͫΎͭ ͊͘ Ὓ ͙  ὓ, 
ͤͦ ͙ ͊ͦ͟ ͫ͊ ͙͊ͭͯ͊ͤ͟͡ ͊͘ ͔͍͙ͦ͋ͫ͒͊ͤ͡Ύ ͔͙ͨͪͦ͒Φ ˻͋ͪ͊ͭͤͦΣ ͊ͦ͟ ͊ͭͯ͊ͤͦͫͭͭ͊͟͡ ͤ͊ 
͔ͪͫͯͪͫ ͍ ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡Ύ ͙͙͡ ͦͣͨ͟ΌͭΆ͔ͪͤ ͔ͣͦ͒͡ ͤ͊ Ὓ ͔ ͙͔ͭ͊͘͟͡Σ ͚ͭͦ ͔͍ͫ͒͊͡ 
͍͙͊ͭͦͣ͊ͭ;ͤͦ ͒͊ ͔ͫ ͙͘͟͡Ό;͙ ͦͭ ͙ͫͨͫΆ͟ ὒὭίὸ ͤ͊ ͔ͭͯ͟΅͊ͭ͊ ͨͪͦͼ͔͒ͯͪ͊ ͊͘ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͙κ͙͙͡ ͒͊ ͔ͫ ͔͙͊ͣͤ͘ ͫ ͍ͤͦ ͔͊ͭͯ͊ͤ͟͡ ͍͙͊ͪ͊ͤͭΦ 

˽͔ͪͦ͋ͣ͡ΆͭΣ ͍ͫΆͪ͊ͤ͘ ͫ ͍͙͙͊ͭͦͣ͊ͭͪ͊ͤͦ͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͦͦͤ͟;͔͙͊ͭͤ͡Ύ 
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͒ͦ͊͒͟͡ ὙὩὴέὶὸΣ ͔ͫ ͍͔ͫ͗͒͊ ͒ͦ ͙͙͒ͤ͊ͣ;ͤͦ ͫΆ͙͔͋ͪ͊ͤ ͙κ͙͙͡ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ 
͙͊ͭͯ͊ͤ͟͡ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ ͔͙͔ͨͪͨͪ͊ͭͭ͟ ͟Άͣ ͙ͦͭͦ͟ ͔ͫ͒͡ ͍ͭͦ͊ 
͔͍ͫ͒͊͡ ͒͊ ͋Ά͒͊ͭ ͍͒ͦ͋͊Ύ͙ͤ ͟Άͣ ͍Άͪͻ͍͔ͦ ͤ͊ ͒Ά͍͍͙ͪͦ͒ͤ͊ͭ͊ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ 
ͫͭͪͯͭͯͪ͊͟Φ ˮͤͺͦͪͣ͊ͼ͙͙͔ͦͤͤͭ ͔͙ͪͫͯͪͫ-͒ͦ͊͊͘͟-͔͍ͭͫͭ͊͡Σ α͊ͭ͊΄͙͙ͪ͊ͤά ͨͦ ͙ͭͦ͘ 
ͤ͊;͙ͤ ͟Άͣ ὙὩὴέὶὸ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͔͔͙ͭͪͦͤͤ͟͡ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ 
͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͍ ͻ͙͙ͪ͊ͤ͡΅͔ͭͦ ὡ ό͙͙͡ ͍ Ὁύ ͙͙͡ ͔͙ͨͪͨͪ͊ͭ͟ ͟Άͣ ͔͔͙ͭͪͦͤͤ͟͡ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ ͙ͦͭͦ͟ ͔ͤ ͫ͊ ͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͍ ὡ ͙͙͡ ὉΦ ˤΆ͍ ͍͙ͫ;͙͟ 
ͫ͡;͙ͯ͊Σ ͎ͦ͊ͭͦ͟ ͨͦ͒ͻͦ͒Ύ΅ ͔͊ͭͯ͊ͤ͟͡ ͔ͪͫͯͪͫ ͔ ͤ͊ ͔͙͔ͪ͊ͨͦͦ͗ͤ͘͡ ͍ ὡ ͙͙͡ Ὁ, 
α͊ͭ͊΄͙͔ͪ͊ͤͭͦά ͔ͫ ͔͙ͣͦ͒ͪ͊͡ ͫ ͍͒ͦ͋͊Ύ͔ͤ ͤ͊ ͍͚͒ͦ͊ͭ͊͟ ғα͔ͨͪͨͪ͊ͭ͊͟Σ ͍ͯ͊͊͘͟΅͊ 
͔͔͙͔ͣͫͭͦͨͦͦ͗ͤͭͦ͡ ͤ͊ ͔ͪͫͯͪͫ͊άΣ α͊ͭͯ͊ͤͦͫͭ͟͡ ͤ͊ ͔ͪͫͯͪͫ͊ ͦͭͤͦͫͤͦ ͔͙ͨͪͦ͒͊ ͤ͊ 
ͦͼ͔ͤΎ͍͔͊ͤάҔ ͟Άͣ ͙ͫͨͫΆ͊͟ ͦͭ ͔͙ͨͪͨͪ͊ͭ͟ ͍ ͫΆ͍͔͙ͦͭͭͤΎ ͍Ά͔͘͡ ͤ͊ ͒Ά͍ͪͦͭͦΦ 

˽ͦ͒ͻ͙͔ͦ͒ͭ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ-͔͍͒ͦ͊͊ͭͫͭ͘͟͡ ͊
͊͘ ͔͙͔ͦͭ͒ͤͭ͡ ͙͙͙ͤ͒͊ͭͦͪ͟ ͤ͊ ὓ  ͫ ͊ о ό͙ͭͪύΦ  

˽Ά͍͙ͪΎͭ όαͪΆ;͔ͤάύ ͨͦ͒ͻͦ͒ ͔ ͍ͫΆͪ͊ͤ͘ ͫ ͔͔ͦͤͪͭͤ͟͟ ͔ͣͦͣͤͭ ͤ͊ 
ͫΆ͍͔͒͊͊ͤ͘Σ ͙ͨͪ ͔ͦͭͦ͟ α͊ͭͯ͊ͤͦͫͭͭ͊͟͡ά ͤ͊ ͔ͪͫͯͪͫ͊ ͦͭͤͦͫͤͦ ͍Άͪͻ͍͔͔ͦͭ ͫΆ΅ͦ ͔ 
ͺ͙͙ͫͪ͊ͤ͊͟Φ ˽͔ͦͫ͒ͤ͊ͭ͊͡ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊ ͊͘ ͦͺͦͪͣΎ͔ͤ ͤ͊ ͍͙ͭͦͪΎ 
͔͔͔ͣͤͭ͡ ͍ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͍͚͒ͦ͊͟ ͍ ὒὭίὸ.  

ˤ͙ͭͦͪΎ ͍ͭ ͙͊ͪ͊ͤͭ ͔  ͍ͫΆͪ͊ͤ͘ ͫΆͫ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͦͣͨ͟ΌͭΆ͔ͪͤ ͔ͣͦ͒͡ Ὓ̆ ͤ͊ 
ὛΦ ˤ ͙ͭͦ͘ ͫͯ͡;͚͊Σ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ Ὓ̆ ͔ͫ ͫΆ͍͒͊͊ͭ͘ ͨͪͦͼ͔͙͒ͯͪΣ ͙ͦͭͦ͟ ͎ͣͦ͊ͭ ͒͊ 
͎͔͔͙ͤͪͪ͊ͭ ͔͍͙͊͒͊ͭͤ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ ͦͭͤ͊ͫΎ΅͙ ͔ͫ ͒ͦ ͔ͦͤͪͭͤ͊ͭ͊͟͟ 
ͨͪͦͼ͔͒ͯͪ͊ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ Ὓ ͊͘ ͔͙͙ͨͪͦ͒ †.  

͔͙́ͪͭΎ ͍͙ͭ͊ͪ͊ͤͭ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͔͔ͣͤͭ͡ ͤ͊ Ὓ̆ ͔ͫ ͊͘͟͡Ό;͍͊͊ ͍ 
͔͎͍ͤͦͦͭͦ ͨΆͤͦ͡ ͙͙͡ ;͙͊ͫͭ;ͤͦ ͔͙͙͔ͪ͊ͪ͊ͤ͘͡ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͦͣͨ͟ΌͭΆ͙ͪͤΎ 
͔ͣͦ͒͡ ὓ  ͤ͊ ὓΦ ˽ͦ͒ͦ͋ͤͦ ͔ͪ΄͔͙͔ͤ ͙ͣ͊ ͔͍ͤͯ͒ͦ͋ͫͭͦͭͦΣ ;͔ ͊ͭͦ͟ ͔͍͙͔ͫ͒ͫͭ͡ 
͔ͣͦ͒͡ ὓ  ͫ ͔ ͍ͦ͊͊͘͟ ͍͙͙͊ͫͣ͘ ͦͭ ͔͍ͫ͒͊͡΅ͦ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ Ὓ̆. 

˽͙͔͚͙ͪͣ͊͟ ͨΆ͍͙ͪ ͙ ͍͙ͭͦͪ ͍͙͊ͪ͊ͤͭ ͊ͭͦ͟ ͍͙ͦͫͤͦͤ ͙ͪ͊͋ͦͭͤ ͨͦ͒ͻ͙ͦ͒ ͊͘ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ ͊͘ ͔͙͔ͨͪͦͭͪ͊ͤ͟ ͤ͊ ͫΆ͍͔ͦͭͭͤ͊ 
ˢ˿˨˻˴Σ ͤ͊ ͨΆ͍ͪͦ ͣΎͫͭͦ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͊ ͋Ά͔͒ ͔͔ͨͪ͒ͦ͗ͤ͡ ͦͣͨ͟ΌͭΆ͔ͪͤ 
͔ͣͦ͒͡ ὓ  ͤ͊ ͔͙ͣͭͦ͒͊͟ ὓ, ͔͍͙͙ͤ͊ͫͣ͘ ͦͭ ͔͍͔ͤͭͯ͊ͤͦ͡ ͔͍ͫ͒͊͡΅ͦ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ͭ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ Ὁ ͙  ͍ ;͊ͫͭͤͦͫͭ ͤ͊ Ὓ̆.  

˴ͦͣͨΌͭΆ͔ͪͤ ͔ͣͦ͒͡ ͤ͊ ͔͙ͣͭͦ͒͊͟ ╜ ͊͘ hY ͤ͊ ╢ ͔ ͒Ά͍͍͙ͪͦ͒ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͫͭͪͯͭͯͪ͊͟ ὓ † ὝὶὩὩ ὓȟὛȟὠȟὗȟὒὭίὸȟὊ ȟ 
͟Ά͔͒ͭͦΥ 

¶ ὝὶὩὩ ὓȟὛ ͔͍ͨͪ͒ͫͭ͊Ύ ͙͔ͫͫͭͣ͊ͭ͊ ͦͭ ͙͙͙ͤ͒͊ͭͦͪ͟ ό͙ͦ͋͊ͫͭ͡κ͔͙͊ͫͨͭ͟ύ 
ͤ͊ Ὓ ͘ ͊ ˻˴ ͨͦ ͔͙ͣͭͦ͒͊͟ ὓ; 

¶ ὠ ὺȟὺȟȣȟὺϒ ͫ͊ ͍Άͪͻ͍͔͔ͦͭ ͤ͊ ὝὶὩὩ ὓȟὛΣ ͫΆ͍ͦͭΦ ͤ͊ 
͙͙͙͔ͤ͒͊ͭͦͪͭ͟ ͨͦ ὓ; 

¶ ὗ ὗ ὒὭίὸȟὺȟὒ ȟὗ ὒὭίὸȟὺȟὒ ȟȢȢȢȟὗ ὒὭίὸȟὺȟὒ  ͔ 
͙͔ͫͫͭͣ͊ ͦͭ ͺͯͤ͟ͼ͙͙ ͊͘ ͙͘;͙ͫ͡Ύ͍͔͊ͤ ͤ͊ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͤ͊ 
͙͙͙͔ͤ͒͊ͭͦͪͭ͟ ͦͭͤͦͫͤͦ ͫΆ͍͔͙͔ͦͭͭͤͭ ͙ͤͦͪͣ ͍ ὓ; 

¶ ὒὭίὸὒὭίὸȟὒὭίὸȟȣȟὒὭίὸ ͔ ͔͍ͣͤͦ͗ͫͭͦ ͦͭ ͙ͫͨͫΆͼ͙ ὒὭίὸ ͟Άͣ 
͍͔͙ͫ͟ ͍Ά͔͘͡ ὺ ɴὠȟ ͫΆ͍͔͙ͫͭ͊ͤ ͦͭ ͍͚͙͒ͦ͟ ғὒὭὲὯὶȟὝὶȟὺ , 
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͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊΅͙ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ὶ ͦͭ ᴕΣ ͙͊ͤͦͭͪ͊΅͙ 
ὺȟὭ ρȟςȟȣȟὲ; 

¶ Ὂ ὪȟὪȟȣȟὪ  ͔ ͙͔ͫͫͭͣ͊ ͦͭ ͺͯͤ͟ͼ͙͙ ͊͘ ͙͘;͙ͫ͡Ύ͍͔͊ͤ 
ό͔͔ͦͨͪ͒͡Ύ͔ͤύ ͤ͊ ͊ͭͯ͊ͤͦͫͭͭ͊͟͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͊͘ 
͍Άͪͻ͍͔ͦ ὠΣ ͭΦ͔Φ Ὢȡᴕᴼ Ὕȟ ͊ͭͦ͟ Ὢ ὶ  Ὕ ὶ ͊͘ ᶅ ὶ ɴ ᴕ , Ὥ
ρȟςȟȣȟὲ. 
ˮͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ-͔͍͒ͦ͊͊ͭͫͭ͊͘͟͡ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͫΆ͍͒͊͊ͭ͘ ͨͦ͒ 

ͺͦͪͣ͊ͭ͊ ͤ͊ ͪ ͔͙ͯͭ͊ͭ͘͡ ͤ͊ ͔͙͔ͫ͒ͤͭ͡ о ό͙ͭͪύ ͙ͭͨ͊ ͍͙ͫͨͪ͊͟ ͍  ὡ ͙ Ὁ: 
˿мΦ ˿͍͙ͨͪ͊͟Σ ͙ͦͭͦ͟ ͨͦ ͙͔͊͒͊ͤ͘Σ ͍͟͡Ό;͍͊΅ͦ ͚͙ͫͭͦͤͦͫͭ ͤ͊ ͔͙ͨ͊ͪ͊ͣͭͪΣ 

͔͊ͫ͊͟΅͙ ͔͔͔͙ͦͨͪ͒ͤ͡ ͔͙͊ͫͨͭ͟Σ ͍͚͍ͫͦͫͭ͊Σ ͔͔͔͙ͣͤͭ͡Σ ͦͭͤͦ΄͔͙ͤΎ ͙ ͊͟;͔͍ͫͭ͊ ͤ͊ 
ͦͼ͔ͤΎ͍͙͊ͤΎ ͔ͦ͋ͭ͟ Ὓ ͍ Ὁ ͙ ͫ ͍͔ͨͦ͊ͤ͘͡ ͤ͊ ͫͦͺ͔͙ͭͯͪͤ ͔͍ͫͪ͒ͫͭ͊ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤΎ ͔ͦͤͭͫͭ͟͟ ὉΣ ͍ͪΆ΅͊ͭ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͤ͊ ὡ, 
͙͔͍ͨͪͭ͗͊͊΅͙ ͙͔ͯ͊͊ͤͭ͘͟ ͔͙ͣͭ͊͒͊ͤͤΤ  

˿н. ˿͍͙ͨͪ͊͟ ͊͘ ͦ͋ͦ͋΅͔͙ͤ ͔͙ͪͯͭ͊ͭ͘͡ ͦͭ ͔͙͊ͤͭͤ͟ ͨͪͦͯ;͍͙͊ͤΎ, 
͎͔͔͙͙ͤͪͪ͊ͤ ͫ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔ͫͭ͊ͤ͒͊ͪͭͤ ͫͦͺ͔ͭͯͪ ͊͘ ͙͊ͤ͊͘͡ ͤ͊ ͔͙͊ͤͭ͟. 

˿оΦ ˿͍͙ͨͪ͊͟ ς ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͪ͊͋ͦͭ͊ͭ͊ ͤ͊ ͔ͫͨͼ͙͙͙͊ͪ͊ͤ͘͡ ό͍͙͊ͭͦͪͫ͟ύ 
ͫͦͺ͔ͭͯͪ ͦͭ Ὓ  ͙  ὛΣ ͚ͦͭͦ͟ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ͍͔͔͍͙ͪͣ ͨ͊ͤ͡-͎ͪ͊ͺ͙ͼ͙ ͦͭ ͔͚͙͒ͤͦͫͭΣ 
͙͙͒ͤ͊ͣ;ͤͦ ͎͔͔͙ͤͪͪ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ-͔͍͒ͦ͊͊ͭͫͭ͊͘͟͡Σ ͨͦ͒ͻͦ͒Ύ΅͙ 
͊͘ ͊ͤͦͭ͊ͼ͙Ύ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ ͍Ά͙͘͡Σ ͊ͭͦ͟ ͎͙ ͎ͪ͊ͨͦ͊͊͘͡ ͍Ά͍ ὡ ͫ  ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ 
͔͍ͫ͒͊͡΅ͦ ͍͟͡Ό;͍͔͊ͤ ͟Άͣ ὓ . 

˭͊  ͫΆ͍͔͒͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ˢ˿˨˻˴Σ ͫ ͨͦͣͦ΅ͭ͊ ͤ͊ ͦ͟Ύͭͦ 
͍͙͊ͭͦͣ͊ͭ;ͤͦ ͒͊ ͔ͫ ͎͔͔͙ͤͪͪ͊ͭ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ ͨͦ͒ͻͦ͒Ύ΅͙ ͊͘ 
͊ͭ͊΄͙͔ͪ͊ͤ ͙ ͙͊ͭͯ͊ͤ͟͡ ͊͘ ͙ͪ͊͘͡;͙ͤ ͍͔͔͍͙ͪͣ ͔͙͙ͨͪͦ͒ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ Ὓ ͨͦ ͔͙ͣͭͦ͒͊͟ ὓΣ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͊ ͋Ά͒͊ͭ ͔͙͙ͣͦ͒ͪ͊ͤ͡ ͙ 
͔͙͙ͨͪͦͭͪ͊ͤ͟ ͙͔͙ͫͫͭͣ ͦͭ ͙͍͙͊ͯͣͯ͊ͭͤ͟͡ ͺͯͤ͟ͼ͙͙Σ ͨͦ͒ͻͦ͒Ύ΅͙ ͊͘ ͊ͭ͊΄͙͔ͪ͊ͤ 
͟Άͣ ͍Άͪͻ͍͔ͦ ͤ͊ ὝὶὩὩ ὓȟὛ. ˹͔ ͊͟ † ɴ Ὕ ͔ ͤ͊͋ͦͪ ͦͭ ό͙͔͙ͦͭͤͦͫͭͤ͡ύ ͍͔͔͍͙ͪͣ 
͔͙͙ͨͪͦ͒Σ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͙ͦͭͦ͟ ͫͭ͊ͤ͒͊ͪͭͤͦ ό͔ͫͨͦͪ͒ ὓύ ͔ͫ ͙͍͘Άͪ΄͍͊ 
ͦͼ͔ͤΎ͍͔͊ͤͭͦ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ Ὓ. 

˴ͦͣͨΌͭΆ͔ͪͤ ͔ͣͦ͒͡ ͤ͊ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͤ͊ ͨͪͦͼ͔ͫ ͊͘ ͙͔͊ͯͣͯͪ͊ͤ͟͡ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ╢ ͊͘ ͔͙͙ͨͪͦ͒ Ⱳ ɴ

╣ ͨͦ ͍ͪ ͔͔͍͙ͣ ͨ͊ͤ͡-͎ͪ͊ͺ͙͟ ɝ ͔ͫ͒͡ ͔͙ͣͦͣͤͭ ὸ ὸ ɴɱȡ Ὥ ρȟςȟȣȢὲ ͔ 

͒Ά͍͍͙ͪͦ͒ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͫͭͪͯͭͯͪ͊͟  
ὓ  ʐȟɝ  ὝὶὩὩὓȟὛȟὠȟὗȟ,ὭίὸȟὊȟꞈ ȟ†ȟɝ ȟ ͫΆ͍͔ͫͭ͊ͤ͊ 

ͦͭΥ 

¶ ὝὶὩὩ ὓȟὛ ς ͒Ά͍͍͙ͪͦ͒ͤ͊ ͫͭͪͯͭͯͪ͊͟Σ ͔͍ͨͪ͒ͫͭ͊Ύ΅ͦ ͙͔ͫͫͭͣ͊ͭ͊ ͦͭ 
͙ͦ͋͊ͫͭ͡κ͔͙͊ͫͨͭ͟ ͤ͊ Ὓ ͘ ͊ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͨ ͦ ͔͙ͣͭͦ͒͊͟ ὓ; 

¶ ὠ ὺȟὺȟȣȟὺ} ς ͍Ά͙͘͡ ͤ͊ ὝὶὩὩ ὓȟὛΣ ͫΆ͍͔͍ͦͭͭͫͭ͊΅͙ ͤ͊ 
͙͙͙͔ͤ͒͊ͭͦͪͭ͟ ͤ͊ ὓ; 

¶ ὒὭίὸ ὒὭίὸȟὒὭίὸȟȣȟὒὭίὸ ς ͣ ͔͍ͤͦ͗ͫͭͦ ͦͭ ͙ͫͨͫΆͼ͙ ὒὭίὸ ͟Άͣ 
͍͔͙ͫ͟ ͍Ά͔͘͡ 
ὺ ɴὠȟ ͫΆ͍͔͙ͫͭ͊ͤ ͦͭ ͍͚͙͒ͦ͟ ғὒὭὲὯὶȟὝὶȟὺ  ͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊΅͙ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͦͭ ᴕΣ ͙͊ͤͦͭͪ͊΅͙ ὺΣ ͊͘ ͙ͦͭͦ͟  ̱ὶȟὺ ᷊
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 † .ɲ Ὥ ρȟςȟȣȟὲ; 

¶ ὗ ὗ ὒὭίὸȟὺȟὒ ȟὗ ὒὭίὸȟὺȟὒ ȟȢȢȢȟὗ ὒὭίὸȟὺȟὒ  ς 
͙͔ͫͫͭͣ͊ ͦͭ ͺͯͤ͟ͼ͙͙ ͊͘ ͙͘;͙ͫ͡Ύ͍͔͊ͤ ͤ͊ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͤ͊ 
͍Άͪͻ͍͔ͦ ͦͭͤͦͫͤͦ ͫΆ͍͔͙͔ͦͭͭͤͭ ͙ͤͦͪͣ ͍ ὓ; 

¶ Ὂ ὪȟὪȟȣȟὪȟ ς ͙͔ͫͫͭͣ͊ ͦͭ ͺͯͤ͟ͼ͙͙ ͊͘ ͙͘;͙ͫ͡Ύ͍͔͊ͤ 
ό͔͔ͦͨͪ͒͡Ύ͔ͤύ ͤ͊ ͊ͭͯ͊ͤͦͫͭͭ͊͟͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͊͘ 
͍Άͪͻ͍͔ͦ ὠΣ ͭΦ͔Φ Ὢȡᴕᴼ Ὕȟ ͊ͭͦ͟ Ὢ ὶ  Ὕ ὶ ͊͘ ᶅὶ ɴ ᴕ , Ὥ
ρȟςȟȣȟὲ; 

¶ ꞈ  ὊȟὊȟȣȟὊ  ς ͙ͫͨͫΆͼ͙ ͦͭ ͙͊ͯͣͯͪ͊͟͡΅͙ ͺͯͤ͟ͼ͙͙ Ὂ  = 

{Ὢ ɴὊὸ ȡὯ ρȟςȟȣȟὰȟ ͊͘ ͍Άͪͻ͍͔͔ͦͭ ͤ͊ ὝὶὩὩὓȟὛȟὭ
ρȟςȟȣȟὲ; 

¶ ɝ ˟ȡ Ὥ ρȟςȟȣȟὲȟὝ ὸḊὯ ρȟςȟȣȟὰȟπ ὸ  ὸ  ȣ 

 ὸ ȟὭ ρȟςȟȣȟÎ ͍͊͒͊͊ͭ͘ ͍͔͔͍͙ͪͣ ͨ͊ͤ͡-͎ͪ͊ͺ͙͟ ͊͘ ͙͔ͫͭ͊ͪͭͪ͊ͤ ͤ͊ 

ͺͯͤ͟ͼ͙͙͔ͭ ͦͭ ꞈ . 
 
˹͊ ͋͊͊ͭ͊͘ ͤ͊ ͦͣͨ͟ΌͭΆ͙ͪͤΎ ͔ͣͦ͒͡ ὓΣ ͙ͨͪ ͔͙͊͒͊͒ͤ͘ ͤ͊;͙͊ͤ͡ ͍͔͔͍͙ͪͣ 

ͭͦ;͙͟ ͊͘ ͙͔ͫͭ͊ͪͭͪ͊ͤ ͤ͊ ͔͚͙͒ͤͦͫͭ ͨͦ ͙͔͊ͯͣͯͪ͊ͤ͟͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ 
͔͙ͪͫͯͪͫ ͊͘ ὺȟ ͫ Ά͙͔̈́ͭ ΅͔ ͋Ά͒͊ͭ ͙͙ͫͭ͊ͪͭͪ͊ͤ ͦͭ ˢ˿˨˻˴ ͍ ͊͋ͫͦ͡Ό͙ͭͤ ͔͙ͣͦͣͤͭ 
ͦͭ ͍͔͔ͪͣ. ʕ  ͤ͊;͊ͦͭͦ͡ ͔ͫ͒͡ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͙͔ͣͦ͒ͭ͡Σ ὒὭίὸ ͫ Ά͒Άͪ͗͊ ͔͙ͨͪͨͪ͊ͭ͟ 
ͫ͊ͣͦ ͟Άͣ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ͭͦ͘;͙ͤͼ͙Σ ͙ͦͭͦ͟ ͔ͤ ͫ͊ ͨͪͦ͒ͯͭ͟ ͤ͊ ͔͙ͦͤͪͭͤ͟͟Ύ 
ͨͪͦͼ͔ͫ ͊͘ OKΣ ͤͦ ͫ͊ ͙͊ͭͯ͊ͤ͟͡ ͊͘ ͔͎ͤͦ ς ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͍͔͔͍͙ͪͣΎ ͔͙ͨͪͦ͒Σ ͊͘ 
͚ͦͭͦ͟ ΅͔ ͔ͫ ͍͔ͨͪͦ͗͒͊ ͔͍ͫ͒͊͡΅͊ ͦͼ͔ͤ͊͟ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ ͊Ὓ. 

ˤ ͨͪͦͼ͔ͫ͊ ͊͘ ͫΆ͙͔͋ͪ͊ͤ ͙ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͙͒ͦͯͣͤͭ͟Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ Ὓ ό͔ͭ͊ͨ ὅέὰὰὥὸὩ ͤ͊ ͺ͙͎Φ мΦύΣ ͯ;͍͊ͫͭ͊ͭ ͔͔͙ͫͨͪͭ͟ ͍ 
͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͦ͋͊ͫͭ͡. ˻ͫ ͍͔ͤ † ͔͙͙͔ͨͪͦ͒ͭΣ ͊͘ ͙ͦͭͦ͟ ΅͔ ͔ͫ ͦͭͤ͊ͫΎ 
ͨͪͦͼ͔͒ͯͪ͊ͭ͊ ͊͘ OK ͙ ɝ ς ͙͔͙͔ͦͭͤͦͫͭͤͭ͡ ͍͔͔͍͙ͪͣ ͔͙ͣͦͣͤͭ ͊͘ ͫͭ͊ͪͭ ͤ͊ 
ͺͯͤ͟ͼ͙͙Σ ͙͊ͯͣͯͪ͊͟͡΅͙ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ ͙͔͊͒͊ͤͭ͘ ͦὝὥίὯ †ȟɝ ͊͘  
͍͙͙͊ͭͦͣ͊ͭͪ͊ͤͦ͘ ͫΆ͙͔͋ͪ͊ͤ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͊͘ OK ͤ͊ Ὓ ͣͦ͗  ͔͒͊ 
ͫΆ͒Άͪ͗͊ ͙ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͙ͯ͊͊ͤ͘͟Ύ ͊͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͨͪͦͼ͔͒ͯͪ͊ͭ͊ ͨͦ OK. 
˽͙ͪ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ὅέὰὰὥὸὩ ͔ͫ ͙͊ͯͣͯͪ͊ͭ͟͡ ͔͙ͪͯͭ͊ͭ͘͡ ὓ †ᴂȟɝ ᴂ  ͙ὝὥίὯ ͔ͫ 
͔ͨͪͦͣͤΎ ͒ͦ ὝὥίὯ†ᴂȟɝ ᴂȢ ˹͊ ͔͍ͫ͒͊͡΅͙ ͫͭΆ͙ͨ͟ ͤ͊ ὅέὰὰὥὸὩ ͔͙͔ͨͦͫ͒ͤͭ͡ ͍͒͊ 
ͦͣͨ͟ΌͭΆ͙ͪͤ ͔ͣͦ͒͊͡ ͍ͦͭͤͦͦ ͙ ͍ͦͭͤͦͦ ͔ͫ ͒ͦͨΆ͍͊ͭ͡ ͙ ͙͙͊ͭͯ͊ͪ͊ͭ͘͟͡Φ 

˿Ά͙͔͋ͪ͊ͤͭͦ ͤ͊ ͙͒͊ͤͤ ͙ ͤ͊ ͔͍͔͙͒ͦ͊͊ͭͫͭͤ͘͟͡ ͔͙͒ͦͯͣͤͭ͟ ͭͪΎ͍͋͊ ͒͊ 
͋Ά͔͒ ͎͙͙ͦͪ͊ͤͪ͊ͤͦ͘ ͔͒͊͡; ͔͙ͨͪ͒ ͤ͊;͊ͦͭͦ͡ ͤ͊ ͨͦ͒ͨͪͦͼ͔ͫ ὅέὰὰὥὸὩ όͫͭ͊ͪͭ ͤ͊ 
͔ͦͤͪͭͤ͊͟͟ ͨͪͦͼ͔͒ͯͪ͊ ͊͘ OK ͤ ͊ Ὓ)Φ ˤ ͫͯ͡;͙͊Σ ͎ͦ͊ͭͦ͟ ͨͦ͒ͦ͋ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ Ὓ 
͔ͤ ͔ ͙ͨ͊ͤͪ͊ͤͦ͡ ͔͍͙͔ͨͪ͒͊ͪͭͤͦ͡Σ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ͊͗͟  ͔ͤ ͔͍Άͣͦ͗ͤͦ͘ ͫΆ͙͔͋ͪ͊ͤͭͦ 
ͤ͊ ͙͒͊ͤͤ ͙ ͔͍͔͙͒ͦ͊͊ͭͫͭͤ͘͟͡ ͔͙͒ͦͯͣͤͭ͟ ͊͘ ͔ͨͪ͒ͻ͙ͦ͒ͤ ͔͙͙ͨͪͦ͒ ͦͭ ͍͔͔ͪͣΦ 
˽͙ͦͪ͊͒ ͙ͭ͊͘ ͙ͨͪ;͙ͤ͊Σ ͙ͨͪ ͔͙͔ͨͪͦͭͪ͊ͤ͟ ͤ͊ ˢ˿˨˻˴Σ ͔ͫͨͼ͙͊ͤͦ͡ ͍͙͙͔ͤͣ͊ͤ 
ͭͪΎ͍͋͊ ͒͊ ͋Ά͔͒ ͔͔ͦͭ͒ͤͦ͡ ͤ͊ ͍Άͨͪͦͫ͊ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͍ͫͪ͒ͫͭ͊ ͊͘ 
͔͙͙ͨͪͦ͒;ͤͦ ͫΆ͙͔͋ͪ͊ͤ ͙ ͙͊ͤ͊͘͡ ͤ͊ ͙͒͊ͤͤΣ ͙͊ͭͯ͊ͤ͟͡ ͊͘ ͙ͪ͊͘͡;͙ͤ ͍͔͔͍͙ͪͣ 
͔͙͙ͨͪͦ͒Σ ͙ͦͭͦ͟ ͨͦ-͟Άͫͤͦ ͙͋ͻ͊ ͎͙ͣͦ͡ ͒͊ ͔ͫ ͍ͨͦ͊ͭ͘͡ ͙ͨͪ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ 
α͒ ͔͍͔͙ͦ͊͊ͭͫͭͤ͘͟͡ά ͒ ͔͙ͦͯͣͤͭ͟ ͊͘ ͙ͪ͊͘͡;͙ͤ ͔͙ͦ͋ͭ͟. 
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˭͙͔͊͒͊ͤ ὝὥίὯ ͔͎ͨͪ͒ͨͦ͊͊͡ ͔͙͔͔ͨͪ͒ͨͪͣ͊ͤ ͤ͊ ͔͒ͤͦ ͙͙͡ ͍͔ͨͦ;͔ ͦͭ 
͔͙͔ͫ͒ͤͭ͡ ͔͚͍͙͒ͫͭΎΥ 
ˢΦ ˿͔͒͡ ͔ͪ͊ͤ͟ ͙͙͎ͣͦͤͭͦͪͤ όὃίίὩίίύ ͨͪͦͼ͔ͫΆͭ ͨͦ OK ͤ ͊3 ͙ͨͪ͟͡Ό;͍͊ ͫ 
͔ͪͯͭ͊ͭ͘͡ ὙὩὴέὶὸΣ ͚ͦͭͦ͟ ͔ͫ ͙͍͊ͨͫ͊͘ όὈὭὫὭὸὭᾀὩύ ͍ ὡ; 

ˣΦ ˮ͍͘Άͪ΄͍͊ ͔ͫ ὙὩὈὩίὭὫὲ ͤ͊ ͔ͣͭ ͙ͦ͒͊ͭ͊͟Σ ͭΦ͔Φ ͍ͦͭͤͦͦ ͔ͫ ͔͙ͨͪͦͭͪ͊͟ ὓ, 
ͦͭ;͙͚͙ͭ͊͟ ͊ͭͦ͟͟ ͨͦͯ͡;͔͙ͤΎ ὙὩὴέὶὸΣ ͭ͊͊͟ ͙ ͔͔͙ͨͪͦͣͤͤΎ ό͔͍͔ͤͭͯ͊ͤͦ͡ύ 
͔ͦͤͭͫͭ͟͟Σ ͍͟͡Φ Ὓ, ὔ, Ὗ, ὖ ͙  ὡ; 

ˤΦ ˿͔͒͡ ͔͔͔ͦͨͪ͒ͤ͡ ͔͙ͨͪͦ͒ ͦͭ ͍͔͔ͪͣ  ͦͭ;͙͚͙ͭ͊͟ ό͙͙͡ ͔ͤύ ͔͙͔ͨͪͦͣͤͭ ͍ 
Ὓ  ͙ὡΣ ͍ͨͦͭͦͪͤͦ ͔ͫ ͙ͫͭ͊ͪͭͪ͊ ͨͪͦͼ͔͒ͯͪ͊ ὅέὰὰὥὸὩ ͨͦ ͍ͤͦͦ ͙͔͊͒͊ͤ͘ ͫ 
͎͔͔͙͔ͤͪͪ͊ͤ ͤ͊ ͦ΅͔ ὙὩὴ ͙  ὙὩίΣ ͦͭͤ͊ͫΎ΅͙ ͔ͫ ͒ͦ ˻˴ ͤ͊ Ὓ. 
˽͔͙ͦͫ͒ͤ͡Ύͭ ͔ͭ͊ͨ όὃίίὩίίύ ͔͎ͨͪ͒ͨͦ͊͊͡ ͨͦ ͒͋ͦͪ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ 

͔͙ͪͫͯͪͫ ͦͭ ὙὩὴ ͙ ὙὩίΣ ͙͙͊ͯͣͯͪ͊ͤ͟͡ ͍ ͔͙͙͔ͨͪͦ͒ͭ ͤ͊ ͦͼ͔ͤΎ͍͔͊ͤ ͙ Ά͍͔ͫ͒͊͊ͤ͘ 
ͤ͊ ͦͦͤ͟;͔͔͊ͭͤ͡ ͒ͦ͊͒͟͡-ͦͭ;͔ͭ ὙὩὴέὶὸ, ͫ Ά͍͔ͫͭ͊  ͤͦ ͭ ͍͔͒ ;͙͊ͫͭ ς ͻ͙͔͔͍ͨͪͭͫͭͦ͟ 
͔͒ͦͯͣͤͭ͟ όͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ὙὩὴύ ͙ ͙ͫͨͫΆ͟ ͦͭ ͙͔͙ͨͪͦ͗ͤ͡ΎΣ ͫΆ͍͔ͫͭ͊ͤ ͦͭ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ͭͦ͘;͙ͤͼ͙ ό͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͍ ὡ, Ὁ ͙͙͡ ͍Άͤ΄͙ͤ ͻ͙͙ͪ͊ͤ͡΅͊ ͙ 
͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͫ ͔͙ͨͪͨͪ͊ͭ͟ ͟Άͣ ͭΎͻύΦ ˹ ͊ ͔ͭ͊ͨ ὃίίὩίί ͤ ͊ ͋͊͊ͭ͊͘ ͤ͊ ὓ †ȟɝ  
ͦ ͭͤ ͙͔͊ͭͪͯͨ͊ͤͭ ͻ͙͔͔͍͔ͨͪͭͫͭͦ͟ ͙ ͦͭ ͙͙͔͊ͯͣͯͪ͊ͤͭ͟͡ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ 
͔ͫ ͺ͙ͦͪͣͪ͊ ὙὩὴέὶὸ. 

 

4. ˢ˾̆ˮ́˩˴́̂˾ˢ ˹ ˢ ˢ˿˨˻˴ 

˽͍͔͔͙ͪͦ͒ͤΎͭ ͙͊ͤ͊͘͡ ͤ͊ ͔͙͔ͦ͋ͭͭ͟Σ ͔͙͔ͣͦ͒ͭ͡Σ ͨͪͦͼ͔͙͔͒ͯͪͭ ͙ 
͙͔ͪ͊͋ͦͭͤͭ ͨͦͭͦͼ͙ ͦͭ ͔͚͙͒ͤͦͫͭΣ ͭΎͫͤͦ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͙͒ͤ͊ͣ;ͤ͊ ͦͼ͔ͤ͊͟ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ όͺ͙͎Φ м.ύ ͍ͨͦ͊͊͘͟Σ ;͔ ͔ͨͪͦͭ͟ ͊͘ ˢ˿˨˻˴ ͭͪΎ͍͋͊ ͒͊ ͍͟͡Ό;͍͊ 
͙͔͙ͨͦ͒ͫͫͭͣ ͊͘: 

 
ˢΦ ˴ͦͤͼ͔ͨͭͯ͊ͤͦ͡ ͔͙͔ͣͦ͒ͪ͊ͤ͡ ͤ͊ ͔͙͙ͣͭͦ͒͟ ͊͘  ͙͙͒ͤ͊ͣ;ͤͦ 
όͫ͊ͣͦύͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͨͪͦͼ͔͙ͫ ͙κ͙͙͡ ͔ͭͻ͙ͤ ͔͔͔͙ͣͤͭ͡ 
όͨͦ͒ͨͪͦͼ͔͙ͫΣ ͔͚͙͒ͤͦͫͭΣ ͔͙ͫͯ͋ͭ͟Σ ͔͙ͦ͋ͭ͟ύΤ 

ˣΦ ˸͔͙͔ͦ͒ͪ͊ͤ͡ ͤ͊ ͙͊ͯͣͯͪ͊͟͡΅͙ ͺͯͤ͟ͼ͙͙; 
ˤΦ ˴ͦͣΌͨͭΆͪͤͦ ͔͙͔ͣͦ͒ͪ͊ͤ͡ ͤ͊ ͔͙͙ͣͭͦ͒͟ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ͭ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ E ͤ ͊ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͙͙ͤͫͭͭͯͼ͙ΎΤ 

˥Φ ˢ͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͙ ͦͭ;͔͙ͭ ͊͘ ͙͙͒ͤ͊ͣ;ͤ͊ 
όͫ͊ͣͦύͦͼ͔ͤ͊͟ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ; 

˨Φ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͊͒͊ͤ͘Ύ ͙ ͨͪͦͼ͔͙͒ͯͪ ͘ ͊ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͟;͔͍͊ͫͭͦͭͦ ͤ ͊ ͨͪͦͼ͔͙ͫ ͙κ͙͙͡ ͔ͭͻ͙ͤ ͔͔͔͙ͣͤͭ͡; 

˩Φ ˴͙ͦͣͯͤ͊͟ͼ͙Ύ ͙ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͤ ͊ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͫΆͫ ͙͔ͫͫͭͣ͊ͭ͊. 
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˿ͻ͔ͣ͊ ͤ͊ ͊ͪͻ͙͔ͭͭͯͪ͊͟ ͤ͊ ˢ˿˨˻˴ ͔  ͔͍͔ͨͪ͒ͫͭ͊ͤ͊ ͤ͊ ͺ͙͎Φ нΦ 

͙͎̅ͯͪ͊ нΦ ˢͪͻ͙͔ͭͭͯͪ͊͟ ͤ͊ ͙͔ͫͫͭͣ͊ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭ ͦ

 

ˣˢ˭˻ˤˮ ̅̂˹˴̇ˮ˻˹ˢ˶˹ˮ ˿˽˩̇ˮ̅ˮ˴ˢ̇ˮˮ ˹ˢ ˽˾˻˩˴́ ˭ˢ ˢ˿˨˻˴ ˿ˢΥ 

F1. ˾ ͔͙͔͒͊ͭͪ͊ͤ͟ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ͫͭͪͯͭͯͪ͟ ͦͭ ͙ͭͨ ὓ ; 
F2. ˤΆ͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͙ ͊ͭ͊΄͙͔ͪ͊ͤ ͟Άͣ ͍͔͙ͫ͟ ͍ͪΆͻ ͤ͊ 
ὝὶὩὩὓȟὛ ͤ ͊ ͔͙ͨͪͨͪ͊ͭ͟ ͟Άͣ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͍  ὡ; 

F3. ˾͔͙͔͒͊ͭͪ͊ͤ͟ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͨ͊ ͔͙͙͙ͪ͊ͣͭͪͪ͊ͤ͘ όͨͦ Ὓύ ͊͘Ύ͍͙͟ ͊͘ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ; 

F4. ˨͙͙ͤ͊ͣ;ͤͦ α͔͚͍͔͊͒ͫͭ͊ͤ͘ά ͤ͊ ΄͙͔͊͋ͦͤͭ͡ ͊͘ ͙͔͊ͯͣͯͪ͊ͤ͟͡ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΣ ͨͦ͒ͻͦ͒Ύ΅͙ ͊͘ ͔ͪͺ͔͙͔ͪͪ͊ͤ ͍ ͙ͫͨͫΆͼ͙͔ͭ ͦͭ 
͔͙ͨͪͨͪ͊ͭ͟ ͟Άͣ ͍Άͪͻ͍͔ͦ ͤ͊ ὝὶὩὩὓȟὛ; 

F5. ˾͎͔͊ͨͦ͊͊ͤ͘͡ ͍ ὡ ͤ͊ ͎͔͔͙͙͔ͤͪͪ͊ͤͭ όͨͦ CпΦύ ͔͙ͪͫͯͪͫ ͙ ͔ͭͻ͙͔ͤͭ 
͔͙ͣͭ͊͒͊ͤͤΤ 

F6. ˨͍ͦ͋͊Ύ͔ͤ ͤ͊ ͔ͪͺ͔͔ͪͤͼ͙͙ ό͔͙ͨͪͨͪ͊ͭ͟ ͟Άͣ ὡύ ͍Ά͍ ͍Άͪͻ͍͔ͦ ͤ͊ 
ὝὶὩὩὓȟὛ ͊͘ ͫΆ͍͔͙͔ͦͭͭͤͭ ͔͙ͪͫͯͪͫ ͦͭ CрΦΣ ͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͍ ὡ) ͊ͭͦ͟ 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 

 
19 

 

͔ͪͯͭ͊ͭ͘͡ ͦͭ CпΤ 
F7. ˢ͍͙ͭͦͣ͊ͭ;ͤͦ ͎͔͔͙͔ͤͪͪ͊ͤ ͤ͊ ͙ͨͪͦͭͦͭͨ ͤ͊ ͒ͦ͊͒͟͡-ͦͼ͔ͤ͊͟ ͊͘ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ ͊Ὓ ͨͦ ͔͙ͣͭͦ͒͊͟ ὓ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ὓ  ͨ ͦ͒ 
ͺͦͪͣ͊ͭ͊ ͤ͊ ͻ͙͔͔͍ͨͪͭͫͭͦ͟ ͔͒ͦͯͣͤͭ͟, ͫΆ͍͔ͨͪͦͦ͒ͤ ͦͭ ͙ͫͨͫΆ͟ 
ͨͦ͒ͻͦ͒Ύ΅͙ α͔͍͔͙͒ͦ͊͊ͭͫͭͤ͘͟͡ά ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΤ 

F8. ˤΆ͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͙͎͙͔ͦͪͪ͊ͤ͟ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ 
͔͚͙͔͒ͤͦͫͭͭ ͦͭ ͔ͨͪ͒ͻ͙͔ͦ͒ͤͭ ͫͭΆ͙ͨ͟Σ ͍͟͡Φ ͔͙͔ͪ͒͊ͭͪ͊ͤ͟ ͙ 
͙͔ͫͭ͊ͪͭͪ͊ͤ ͤ͊ ͍͙ͤͦ ͙͙͒ͤ͊ͣ;͙ͤ ͨͪͦͼ͔͙͒ͯͪ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͨ ͦ CоΦ ͙ CпΦΣ ͊ͭͦ͟͟ ͙ ͊͘ ͔͙ͨͪͦͣͤ ͍ ὓ . 

 

5. ˸˩́˻˨ˮ˴ˢ ˭ˢ ˿̌˭˨ˢˤˢ˹˩ ˹ˢ ˽˾ˮ˶˻ˬ˩˹ˮ̒ 

˹͊ ͋͊͊ͭ͊͘ ͤ͊ ͔ͨͪ͒ͻ͙͔ͦ͒ͤͭ ͎͔͙ͪ͊͗͒͊ͤ͘͡Ύ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͙͍͔͔͒ͤ͊͘ 
ͦ͋΅͊ ͔͙ͣͭͦ͒͊͟ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͙ͣͦ͒͡ ͙ ͙͔͙ͫͫͭͣ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ 
ͤ͊ ͔͔ͦͤͪͭͤ͟͟ ͔ͦ͋ͭ͟ Ὓ ͍  ͔͒͊͒ͤ͊ ˽˻Σ ͙͔ͤ͊ͨͪͣͪ ςʕ .˻ ˸ ͔͙ͭͦ͒͊ͭ͊͟ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ 
ͤ͊ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͘ ͊ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͔͙ͦ͋ͭ͟ Ὓ ͍͟͡Ό;͍͊ 
о ό͙ͭͪύ ͍͙ͦͫͤͦͤ ͔ͭ͊ͨ͊. 

 
˩́ˢ˽ мΦ ˿ Ά͍͔͒͊͊ͤ͘ ͤ͊ ͔͙ͣͭͦ͒͊͟ ὓ ͘ ͊ ˻  ˴ͤ ͊ ὛΣ ͍͟͡ΦΥ 

1. (Ὓὸὥὶὸύ ˿͙͔ͭ͊ͪͭͪ͊ͤ ͤ͊ ͎͍͙͔͙ͨͦ͒ͦͭͭͤ͡ ͔͚͙͒ͤͦͫͭ, ͍͟͡Φ ͙͊ͤ͊͘͡ ͤ͊ 
ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ͙͔͍͙ͫ͒͊ͤ͘͡Ύͭ͊ ͙ ͙͙͔ͨͪ͊ͭͭ͟͟ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ˻  ˴ͤ͊ 
͔͙ͦ͋ͭ͟ ͦͭ ͙ͭͨ͊ ͤ͊ ὛΤ ͔͎͔ͨͪ͒͡ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙Ύ ͤ͊ ͒ͦͫͭΆ͙͔ͨͤͭ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ ͫͦͺ͔͙ͭͯͪͤ ͙ͭͦ͘;͙ͤͼ͙ ͙  ͒ͪΦΤ 

2. (ὈὭὫὭὸὭᾀὩύ ˽ͪͦͯ;͍͔͊ͤ ͙ ͙͎͙͙͙͔͒ͭ͊ͪ͊ͤ͘͡ ͍ ὡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤΎ 
͔ͦͤͭͫͭ͟͟ ͤ͊ ὛΣ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͚ͦͭͦ͟ ΅͔ ͔ͫ ͍͔ͨͪͦ͗͒͊ͭ ͔͍ͫ͒͊͡΅͙͔ͭ 
͔͚͙͒ͤͦͫͭΤ 

3. (ὈὩίὭὫὲ) ˿Ά͍͔͒͊͊ͤ͘ ό͍͟͡Φ ͙͔͊͒͊ͨͭͪ͊ͤΣ ͙͍͔͊ͣͫͭ͊ͤ͘ ͙κ͙͙͡ ͍ͤͦͦ 
͔͙͔ͨͪͦͭͪ͊ͤ͟ύ ͤ ͊ ͔͙ͣͭͦ͒͊͟ ὓ ͘ ͊ ˻˴ ͤ͊ S; 

4. (ὃίίὩάὦὰὩ) ˮ͔ͫ͘͡ ͍͔͒͊ͤ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤΎ ͔ͦͤͭͫ͟͟ ͭὉ ͤ͊ Ὓ ͙ 
ͤ͊ ͔͎͍͙͔ͤͦͭ ͔͙ͦͣͨͦͤͤͭ͟Σ ͔ͫͨͼ͙͊ͤͦ͡ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͙͔ͦͤͤͭ ͙͔͙ͫͫͭͣΣ ͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͍ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ͭ͊ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ Ὁ ͤ ͊ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͙͙ͤͫͭͭͯͼ͙ΎΤ 

5. (ὙὩὈὩίὭὫὲύ ˻͔͔ͨͪ͒͡Ύ͔ͤ ͤ͊ ͍͙ͨͪ͊͊͡ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͔͍ͫ͒͊͡΅͙ 
͙͊ͭͯ͊͊͘͟͡ͼ͙͙ ͤ͊ ὓΣ ͍͟͡Φ ͙ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ͔͙ͪͯͭ͊ͭ͘͡ ὙὩὴέὶὸ ͦͭ 
͔ͨͪ͒ͻ͙ͦ͒ͤ ͨͪͦͼ͔͙͒ͯͪ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ ͊ Ὓ; 
 

˩́ˢ˽ нΦ ˿ Ά͍͔͒͊͊ͤ͘ ͤ͊ ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡ ͙ ͦͣͨ͟ΌͭΆ͙ͪͤ ͔͙ͣͦ͒͡Σ ͍͟͡ΦΥ 
6. (ὧ ὓέὨὩὰ) ˽ ͔͙͔ͪͦͭͪ͊ͤ͟ ͙ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡ ͔ͣͦ͒͡Σ͙ ͍͟͡ΦΥ 
6.1 ˴ͦͤͼ͔͔ͨͭͯ͊ͤ͡ ͔ͣͦ͒͡ ὓ  ͤ͊ ὓ ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͒Ά͍͍͙ͪͦ͒ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͫͭͪͯͭͯͪ͊͟Τ 

6.2 ˴ ͦͤͼ͔͔ͨͭͯ͊ͤ͡ ͔ͣͦ͒͡ Ὓ  Ὓ  ᷾Ὓ  ᷾Ὓͤ͊ Ὓ;  
6.3 ˢͭ͊΄͙͔ͪ͊ͤ ͤ͊ ͙ͫͨͫΆͼ͙ ͟Άͣ ͔͙ͦͭ͒ͤ͡ ͙͙͙ͤ͒͊ͭͦͪ͟ ͤ͊ ὓ , 
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͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊΅͙ ͙͊ͭͯ͊ͤ͟͡ ͟Άͣ ͔ͣͦͣͤͭ͊ όͻ͙͔ͨͪύ͔͍͙ͭͫͭͦ͟ ͙ ͎͙͒ͪͯ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫΤ 
7. (Ὡ ὓέὨὩὰ) ˽ ͔͙͔ͪͦͭͪ͊ͤ͟ ͙ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͦͣͨ͟ΌͭΆ͙ͪͤ ͔͙ͣͦ͒͡Σ ͍͟͡ΦΥ 

7.1. ˴ͦͣͨΌͭΆ͔ͪͤ ͔ͣͦ͒͡ ὓ  ͤ͊ ͔͙ͣͭͦ͒͊͟ ὓ ͍ ͔ͦͤͭͫͭ͊͟͟ 
ͤ͊ Ὓȟὔȟὖ ̉ Ὗ; 

7.2. ˴ ͦͣͨΌͭΆ͔ͪͤ ͔ͣͦ͒͡ Ὓ  Ὓ  ᷾Ὓ  ᷾Ὓ̆  ͤ ͊ ͔ͦ͋ͭ͟ Ὓ. 
 

˩ͭ͊ͨ оΦ ˸͔͙͔ͦ͒ͪ͊ͤ͡ ͙ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͨͪͦͼ͔͒ͯͪ͊ͭ͊ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦΣ ͍͟͡ΦΥ 

8. ˸͔ͦ͒͡ ͤ͊ ͨͪͦͼ͔͒ͯͪ͊ ͊͘ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͔͙ͣͭͦ͒͊͟ ὓ ͨ ͙ͪ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͔ͦ͋ͭ͟ ὛΣ ͍͟͡ΦΥ 

8.1.  ˭͍͔͊͒͊͊ͤ ͤ͊ ͎͙ͦ͋͊ͤ͡͡ ͔͙ͨ͊ͪ͊ͣͭͪ ͤ͊ ͨͪͦͼ͔͒ͯͪ͊ͭ͊ 
ό͍͟͡Φ ͍͔͔͍͙ͪͣ ͔͙͙ͨͪͦ͒ύΤ 
8.2.  ˸ ͔ͦ͒͡ ῳ ͤ͊ ͍͔͔͍͙ͪͣ ͨ͊ͤ͡-͎ͪ͊ͺ͙͟ ͊͘ ͙͔ͫͭ͊ͪͭͪ͊ͤ ͤ͊ 
ͺͯͤ͟ͼ͙͙͔ͭ ͦͭ ;ꞈ 
8.3.  ˭ ͍͔͊͒͊͊ͤ ͤ͊ ͔͙ͨ͊ͪ͊ͣͭͪ ͊͘ ͙͊ͯͣͯͪ͊͟͡΅͙͔ͭ ͺͯͤ͟ͼ͙͙      
ͦͭ ꞈ ͫ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͤ͊ ͭΎͻͤ͊ͭ͊ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ 
͎͙͔ͦ͋͊ͤͭ͡͡ ͔͙ͨ͊ͪ͊ͣͭͪ ͦͭ уΦмΦΤ 
8.4. ˸ ͔ͦ͒͡ ͤ͊ ͙͔͊͒͊ͤ͘ ὝὥίὯ  †ȟῳ ͫ Ά͔ͦ͋ͪ͊ͤ͘ ͫ ͔͚͙͔͒ͤͦͫͭͭ 
ͨͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͙ ͔͙͙͔ͨͪͦ͒ͭΣ ͊͘ ͙ͦͭͦ͟ ΅͔ ͔ͫ 
ͦͭͤ͊ͫΎ ͨͪͦͼ͔͒ͯͪ͊ͭ͊ ͊͘ ˻˴Τ 
 

6. ˽͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͨͪͦͼ͔͒ͯͪ͊ͭ͊ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦΣ ͍͟͡ΦΥ 
9.1. (ὅέὰὰὥὸὩ) ̂ ͍͔͙͔ͨͪ͊ͤ͡ ͤ͊ ͨͪͦͼ͔ͫ͊ ͊͘ ͙͔͊ͯͣͯͪ͊ͤ͟͡ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͟Άͣ ͙͙͙͔ͤ͒͊ͭͦͪͭ͟ ͤ͊ ὓ ; 
9.2. (ὃίίὩίί) ͙͙͔̅ͭͪͪ͊ͤ͡ ͙ ͨͦ͒͋ͦͪ ͤ͊ ͙͙͊ͯͣͯͪ͊ͤ͟͡ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͔͙ͪͫͯͪͫ ͍ ὓ ; 

       9.3. ˥͔͔͙͔ͤͪͪ͊ͤ ͤ͊ ὙὩὴέὶὸ ͤ ͊ ͋͊͊ͭ͊͘ ͤ͊ ὓ ; 
9.4. ˢ͙ͤ͊͘͡ ͤ͊ ὙὩὴέὶὸ ͙ ͙͔͔ͨͪͣ͊ͤ ͤ͊ ͔ͪ΄͔͙͔ͤ ͊͘ 
͔͍ͫ͒͊͡΅ͦ ͔͚͍͙͔͒ͫͭΦ 

ˤ ͙͔ͪ͊ͣͭ͟ ͤ͊ ˩ͭ͊ͨ нΦ ͙ ˩ͭ͊ͨ оΦ ͦͭ ͔͙ͣͭͦ͒͊ͭ͊͟ ͔ͫ ͔ͨͪͨͦͪΆ;͍͊ ͒͊ ͔ͫ 
͔͍ͫ͒͊͡ ͔͔ͨͪ͒ͦ͗ͤ͊ͭ͊͡ ͍ ͊ͪͻ͙͔ͭͭͯͪ͊͟ ͤ͊ ˢ˿˨˻˴Φ 

 

6 ˭ˢ˴˶̑̉˩˹ˮ˩ 

˾͔͙͔ͯͭ͊ͭͭ͘͡ ͦͭ ͙͔͍͔ͫ͒͊ͤͭͦ͘͡ ͙͎ͦͫͯͪΎ͍͊ͭ ΄͙ͪͦ͟ ͔ͫͨͭ͟Άͪ ͦͭ ͔͙ͣͦ͒͡ ͙ 
͔͍ͫͪ͒ͫͭ͊ ͊͘ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͤ͊ ͙͙͒ͤ͊ͣ;ͤͦͭͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ς ͦͭ 
͍͙͋͊ͦ͘ ͔͔͙ͭͦͪͭ;͙ͤ ͔͙ͣͦ͒͡ ͙ ͊ͪͻ͙͔ͭͭͯͪ͊͟ ͤ͊ ˢ˿˨˻˴Σ ͒ͦ ͔͙ͣͭͦ͒͊͟ ͊͘ 
͔͙͔ͨͪͦͭͪ͊ͤ͟ ͙ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͔͙ͦ͋ͭ͟ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ˤ˻Φ ˿Ά͔͙͔͒͊͒ͤͭ͘ ͔͙ͣͦ͒͡Σ ͔͙ͣͭͦ͒͊͟ ͙ 
͔͍ͫͪ͒ͫͭ͊ ͫ͊ ͍͙͔ͫͪ͊ͤͭͤͦ͡ ͙͍͔͙ͯͤͪͫ͊ͤ͡Σ ͊ͭͦ͟ ͍ͨͦͦ͘͡Ύ͍͊ͭ ͒͊ ͋Ά͒͊ͭ 
͔͙͙ͣͦ͒ͪ͊ͤ͡ ͙ ͍͙͙͙͊ͭͦͣ͊ͭͪ͊ͤ͘ ͨͪͦͼ͔͙ͫ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
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͊͟;͔͍ͫͭͦͭͦ ͍ ͙ͪ͊͘͡;͙ͤ ͔͔͙ͨͪ͒ͣͭͤ ͙ͦ͋͊ͫͭ͡. 
˹͊ ͋͊͊ͭ͊͘ ͤ͊ ͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͔͙ͣͦ͒͡ ͔ͫ͒͡ ͍͔ͤ͊ͨͪ͊ͤ ͙͊ͤ͊͘͡ ͤ͊ 

͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͊͘ ͍͙͙͊ͭͦͣ͊ͭͪ͊ͤͦ͘ ͙͍͙͘͡;͔͊ͤ ͤ͊ ͙͒͊ͤͤ ͦͭ 
͙͍͔͙͔ͯͤͪͫͭͭͫ͊ͭ͊͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ [4] ͫ ͊ ͫΆ͔͙͒͊͒ͤ͘ 
ͦͤ͟ͼ͔͙ͨͭͯ͊ͤ͡ ͙ ͦͣͨ͟ΌͭΆ͙ͪͤ ͔͙ͣͦ͒͡ ͤ͊ ͔͙͙ͣͭͦ͒͟Σ ͫΆ͍͔͍ͦͭͭͫͭ͊΅͙ ͤ͊ 
͙͔͙͙͔ͪͭͪ͊ͤͭ͟͡ ͙͔͙ͫͫͭͣ ͤ͊ ˹͊ͼ͙ͦͤ͊ͤ͊ͭ͊͡ ͎͔͊ͤͼ͙Ύ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͙ 
͔͙͊ͪ͒ͭ͊͟ͼ͙Ύ ς ˹ˢ˻ˢ [5] ͊͘ ͔͙͊ͪ͒ͭ͊͟ͼ͙Ύ ͤ͊ ͔ͫͨͼ͙͊ͤͦͫͭ͡ ͫ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ 
ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤΣ ͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͙ ͔ͫͨͼ͙͙͊ͤͦͫͭ͡ ͦͭ 
͔͎͙͙͔ͪͯͪ͊ͤͭ͡ ͨͪͦͺ͔͙͙ͫ ͙ ͤ͊ ͙͒ͦͭͦͪͫ͟͟ ͎͙ͨͪͦͪ͊ͣΦ ˾͔͙͊ͪ͊͋ͦͭͤ͘ ͫ͊ ͙ 
ͫͦͺ͔͙ͭͯͪͤ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͙͍͙͘͡;͔͊ͤΣ ͍͔ͤ͊ͭͪͯͨ͊ͤ ͙ ͦ͋ͦ͋΅͍͔͊͊ͤ 
ͤ͊ ͙͒͊ͤͤΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͔-͍͔ͯͪͫͦ͟ [12, 14] ͙ ͤ͊ ͔͙ͨͪͦͭ͟ ͫ 
͔͍ͨͪ͒ͫͭ͊Ύ͙ͤΎ ό͙͙͡ ͍͔͙͔ͯͨͪ͊ͤ͡ύΣ ͙ͦͭͦ͟ ͫ͊ ͔ͯ͋ ͙͙͋͊ͪ͊ͤ͘ [13]. 

 
ˤ ͔͔͙͍ͨͪͫͨͭ͊͟Σ ͙͔͍͙ͫ͒͊ͤ͘͡Ύͭ͊ ΅͔ ͋Ά͒͊ͭ ͙͔͙͙ͦͪͤͭͪ͊ͤ ͟ΆͣΥ 

¶ ͔͙͔ͣͦ͒ͪ͊ͤ͡ ͤ͊ ͙͔͙͙͔ͪͭͪ͊ͤͭ͟͡ ͙͔͙ͫͫͭͣ ˹ˢ˻ˢ ͙ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ 
ͨΆ͔ͤ͡  ͤ͊͋ͦͪ ͦͭ ͙͍͙͊ͯͣͯ͊ͭͤ͟͡ ͺͯͤ͟ͼ͙͙ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ; 

¶ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͫͦͺ͔͙ͭͯͪͤ ͙͔͙ͤͫͭͪͯͣͤͭ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͙ 
͍͙͙͊ͭͦͣ͊ͭͪ͊ͤͦ͘ ͙͙͔͊ͤ͊ͪ͊ͤ͘͡ ͤ͊ ͔͙͊ͤͭͤ͟ ͨͪͦͯ;͍͙͊ͤΎ ό;͊ͫͭ ͦͭ 
͙͍͔͙͔ͯͤͪͫͭͭͫ͊͟ ͙͔ͫͫͭͣ͊ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͊͟;͔͍ͫͭͦͭͦύ; 

¶ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͙ͣͭͦ͒͊͟ ͙ ͫΆ͍͔͙ͦͭͭͤ ͙͔͙ͤͫͭͪͯͣͤͭ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ 
ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦΣ ͙͙͋͊ͪ͊ͤ͘ ͤ͊ ͙͔ͫͫͭͣ͊ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊  
-͔ͦ͋ͯ;͔͙͔ͤͭͦ ͍ ͔ͦͤͪͭͤͦ͟͟ ˤ̂Τ 

¶ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙͙͊ͭͦͣ͊ͭͪ͊ͤ͊͘ ͙͔ͫͫͭͣ͊ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͨͪͦͼ͔͙ͫ ͙κ͙͙͡ ͔ͭͻ͙ͤ ͔͔͔͙ͣͤͭ͡Σ ͙͔͎͙ͤͭͪͪ͊ͤ͊ ͍ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͤ͊ ˤ̂Σ ͍͟͡Ό;͍͊΅͊Υ 

o ͔͙͔ͣͦ͒ͪ͊ͤ͡ ͤ͊ ͙ͪ͊͘͡;͙ͤ ͔͙͙ͣͭͦ͒͟ ͊͘ ˻  ˴ͤ ͊ ͔͙ͦ͋ͭ͟ ͍Ά͍ ˤ˻Τ 
o ͍͙͙͊ͭͦͣ͊ͭͪ͊ͤͦ͘ ͙͙͒ͤ͊ͣ;ͤͦ ͙͍͙͘͡;͔͊ͤ ͤ͊ ͙͒͊ͤͤ ͨͦ ͍͔͔͍͙ͪͣ 
͙͊͒͊ͤ͘Ύ ͊͘ ˻  ˴͍ ͙ͪ͊͘͡;͙ͤ ͺ͙ͦͪͣ ͤ͊ ͦ͋ͯ;͔͙͔ͤΣ ͙ ͍ ;͊ͫͭͤͦͫͭ ς ͍ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ  
ͦ͋ͯ;͔͙͔ͤ; 

o ͍͔͙͔ͯͨͪ͊ͤ͡ ό͍͟͡Φ ͙͙͒ͤ͊ͣ;͔ͤ ͙͙͎ͣͦͤͭͦͪͤύ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ 
͔͙ͦ͋ͭ͟ ͙ ͒ͪΦ 

˭͊ ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤ ͤ͊ ͨͦͫͦ;͔͙͔ͤͭ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 
͔͙͔ͨͪͦͭͪ͊ͤ͟ ͙ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͙͔͎͙ͤͭͪͪ͊ͤ͊ ͙͍͔͙͔ͯͤͪͫͭͭͫ͊͟ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͫΆ͍͔ͨͪͦͦ͒ͤ͊ ͦͭ ͙͎͙͒ͭ͊ͤͦ͡ ͻ͙͙ͪ͊ͤ͡΅͔Σ 
ͨͦ͒ͻͦ͒Ύ΅ͦ ͊͘ ͎͔ͪ͊ͨͦ͊͊ͤ͘͡ ͤ͊ ΄͙ͪͦ͟ ͔ͫͨͭ͟Άͪ ͦͭ ͔͔͙ͭͪͦͤͤ͟͡ ͔͙ͪͫͯͪͫ 
ό͔͙͒ͦͯͣͤͭ͟Σ ͯ;͔͙͋ͤ ͔͙͙ͣ͊ͭͪ͊͡Σ ͍͙ͫͨͪ͊͟ ͙ ͒ͪΦύ ͙  ͔ͪ͊ͨͦͦ͗ͤͦ͘͡ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ 
˽͙ͦ͒ͦ͋ͤ ͙͔͍͙ͫ͒͊ͤ͘͡Ύ ͫ͊ ͍͔͔͙ͨͪͦ͒ͤ ͍ ˽̂ α˽Φ ͙͔͙̆ͤ͒͊ͪͫ͟͡ά ͫΆͫ ͫΆ͍͔͒͊͊ͤ͘ 
ͤ͊ ͔͔͙͔ͫͨͪͣͤͭ͊ͤ͊͟͡ ͙͍͔͙͔ͯͤͪͫͭͭͫ͊͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ Ὁ [1, 
7, 8]  ͙ͤ ͊ ͎ͣͤͦͦͺͯͤ͟ͼ͙ͦͤ͊ͤͦ͡ ͙͎͙͒ͭ͊ͤͦ͡ ͻ͙͙ͪ͊ͤ͡΅͔ [2, 6, 10, 11]. 
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˾͊͋ͦͭ͊ͭ͊ ͔ ͔͔ͨͦ͒ͪͨͤ͊͟ ͦͭ ͔ͨͪͦͭ͟ ˸̂мр-̅̅ˮ́-ллм α˸͔͙ͭͦ͒͊͟ ͊͘ 
ͫΆ͍͔͒͊͊ͤ͘ ͙ ͙͙͒ͤ͊ͣ;ͤͦ ͍ͦ͋ͤͦΎ͍͔͊ͤ ͤ͊ ͔͍͙ͭͫͭͦ ͔͙͙͒ͤͼ͙ ͙ ͔͍͔ͭͫͭͦ ͫ 
͍͙͙͊ͭͦͣ͊ͭͪ͊ͤͦ͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͭΎͻͤͦͭͦ ͊͟;͔͍ͫͭͦά ͟Άͣ ̅ͦͤ͒ α˹͊ͯ;͙ͤ 
͙͔͍͙ͫ͒͊ͤ͘͡Ύά ͤ͊ ˽̂ α˽͙͙͚͊ͫ ͙͔͙̆ͤ͒͊ͪͫ͟͡άΦ 
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1. CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ 
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5. E-[ŜŀǊƴƛƴƎ ƛƴ ά¢Ǌŀƴǎƛǘƛƻƴ tƘŀǎŜǎέ 

 

мΦ Cw9L9 ¦bL±9w{L¢&¢ BERLIN 

As an introduction to e-ƭŜŀǊƴƛƴƎ ƛƴ ŀ ƭŀǊƎŜ DŜǊƳŀƴ άǎǘŀǘŜ ǳƴƛǾŜǊǎƛǘȅέ όƛƴ 
ŎƻƴǘǊŀǎǘ ǘƻ ǇǊƛǾŀǘŜ ǳƴƛǾŜǊǎƛǘƛŜǎύΣ ŦƛǊǎǘƭȅ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ƛǎ 
presented in the following, and especially its structures when it comes to 
technology-ŜƴƘŀƴŎŜŘ ƭŜŀǊƴƛƴƎΦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ ǿŀǎ ŦƻǳƴŘŜŘ1 in 1948 in 
Berlin-Dahlem, situated in the Western sector of the divided city of Berlin. The 
initiative of students and scholars who wanted to establish a university where 
students and professors could learn and teach as well as conduct research 
independently and free of political influence was supported by the American 
Allies ς in response to the persecution faced by students who criticized the 
ǳƴƛǾŜǊǎƛǘȅ ǎȅǎǘŜƳ ŀǘ ¦ƴƛǾŜǊǎƛǘŅǘ ¦ƴǘŜǊ ŘŜƴ [ƛƴŘŜƴΣ ŘǳǊƛƴƎ ǘƘŀǘ ǘƛƳŜ ƭƻŎŀǘŜŘ ƛƴ 
the Soviet sector of Berlin.  

CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ ǿŀǎ ŀōƭŜ ǘƻ ōǳƛƭŘ ƛǘǎ ŎŜƴǘǊŀƭ ōǳƛƭŘƛƴƎǎ ŀƴŘ ŦŀŎƛƭƛǘƛŜǎ 
in Dahlem with the generous help of US American donations, e.g. the Henry-
Ford-Building (one of the central lecture halls on campus).  

!ǎ WƻƘƴ CΦ YŜƴƴŜŘȅ ǇƻƛƴǘŜŘ ƻǳǘ ǿƘŜƴ ǾƛǎƛǘƛƴƎ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ƛƴ WǳƴŜΣ 
1963: άCǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ Ƙŀǎ ŀ ǎǇŜŎƛŀƭ ƻōƭƛƎŀǘƛƻƴ ǘƻ ǘƘƛƴƪ ŀƴŘ ǘƻ ƘŜƭǇ ŦƻǊƎŜ ǘƘŜ 
ŦǳǘǳǊŜ όΧύ ƛƴ ǘŜǊƳǎ ƻŦ ǘǊǳǘƘ ŀƴŘ ƧǳǎǘƛŎŜ ŀƴŘ ƭƛōŜǊǘȅΦέ2 The academic ethos of Freie 
¦ƴƛǾŜǊǎƛǘŅǘ Ƙŀǎ ŀƭǿŀȅǎ ōŜŜƴ defined by and based on these three principles.  

!ŦǘŜǊ ǘƘŜ DŜǊƳŀƴ ǊŜǳƴƛŦƛŎŀǘƛƻƴ ƛƴ мффл όάŦŀƭƭ ƻŦ ǘƘŜ .ŜǊƭƛƴ ǿŀƭƭέύΣ CǊŜƛŜ 
¦ƴƛǾŜǊǎƛǘŅǘ ŎƘŀƴƎŜŘ ƛǘǎ ŀŎŀŘŜƳƛŎ ŦƻŎǳǎ ōȅ ƛƴŎǊŜŀǎƛƴƎ Ǌesearch activities. The 
number of graduates, doctoral candidates and publications grew significantly. 
Several fundamental reforms, including the introduction of modern 
ƳŀƴŀƎŜƳŜƴǘ ǎǘǊǳŎǘǳǊŜǎ ƛƴ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴΣ ǊŜƻǊƎŀƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜ 

                                                      
1 http://www.fu -berlin.de/en/universitaet/leitbegriffe/gruendungsgeschichte/  
2 http://www.fu -berlin.de/en/sites/kennedy/index.html  
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departments, and use of funding were realized successfully. 
²ƘŜƴ ǘƘŜ άExcellence Competitionέ3 (initiative jointly sponsored by the 

German federal government and the governments of the federal states) was 
ŜǎǘŀōƭƛǎƘŜŘ ƛƴ нллсκнллтΣ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ǿŀǎ ƻƴŜ ƻŦ ƴƛƴŜ ǳƴƛǾŜǊǎƛǘƛŜǎ ƛƴ 
Germany to receive distinction in all three lines of funding in 2007 ς especially 
ƛƴ ƛǘǎ ǎǘǊŀǘŜƎȅ ƻŦ άƛƴǘŜǊƴŀǘƛƻƴŀƭ ƴŜǘǿƻǊƪ ǳƴƛǾŜǊǎƛǘȅΦέ 5ǳǊƛƴƎ ǘƘŜ ǎŜŎƻƴŘ ŦǳƴŘƛƴƎ 
ǊƻǳƴŘ ƻŦ ǘƘŜ 9ȄŎŜƭƭŜƴŎŜ LƴƛǘƛŀǘƛǾŜ ƛƴ нлмнΣ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ǿŀǎ ǎŜƭŜŎǘŜŘ ŀƎŀƛƴ 
ŀƴŘ ƛǎ ƴƻǿ ƻƴŜ ƻŦ ŜƭŜǾŜƴ άǳƴƛǾŜǊǎƛǘƛŜǎ ƻŦ ŜȄŎŜƭƭŜƴŎŜέ ƛƴ DŜǊƳŀƴȅΦ 

.ŜŦƻǊŜ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻŦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴΣ ǘhe campus in Dahlem 
was already a location for innovative research. In 1900, Dahlem still was located 
outside of Berlin and became a focus of interest in the Prussian science policy ς 
a large number of well-known research institutes are still neighbors of Freie 
¦ƴƛǾŜǊǎƛǘŅǘ ǘƻŘŀȅΣ ŜΦƎΦ aŀȄ-Planck-Society, Zuse Institute, Fritz Haber Institute, 
etc. ς ōŜƛƴƎ ǇŀǊǘ ƻŦ ŀ άDŜǊƳŀƴ hȄŦƻǊŘέ4 vision dating back to the end of the 19th 
century.  

¢ƻŘŀȅΣ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ Ƙŀǎ ŀǊƻǳƴŘ олΣллл ǎǘǳŘŜƴǘǎ ς with more 
than 5,000 doctoral students in 50 doctoral programs, students in 76 BA- and in 
105 MA-programs and 16 percent of international students ς studying and doing 
research in eleven institutes, three transdisciplinary central institutes and in the 
joint medical school with Humboldt-¦ƴƛǾŜǊǎƛǘŅǘ ό/ƘŀǊƛǘŞύΦ ¢ƘŜ ŀƴƴǳŀƭ 
government funding is 312 million euros p. a. of which 56 million ϵ are for 
pension and health plansΦ !ǇŀǊǘ ŦǊƻƳ ǘƘŀǘΣ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ Ƙŀǎ Ŝxternal funding 
expenditures of 126 million ϵΦ 5 

 

2. THE CENTER FOR DIGITAL SYSTEMS (CEDIS) 

CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ ƛǎ ƳŀƛƴǘŀƛƴƛƴƎ ŀ ŎƻƻǇŜǊŀǘƛǾŜ ƛƴŦƻǊƳŀǘƛƻƴ 
ǘŜŎƘƴƻƭƻƎȅ ǎǘǊŀǘŜƎȅΣ ŜǎǘŀōƭƛǎƘŜŘ ŀǎ άCL¢έ όCǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ LƴŦƻǊƳŀǘƛƻƴ 
Technology)6. This concept is based on the close cooperation of the following 
four institutions: the Center for Digital Systems (CeDiS) ς ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ Ŝ-
learning center ς, eAS (Electronic Administration and Services), the University 
Library and Computing Services (ZEDAT). Combined within FIT, these four 
institutions offer one-stop IT serviceǎ ŦƻǊ ŀƭƭ ǳǎŜǊǎ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ŦƻǊ 
research, teaching and administration. The structure is based on modern IT 
infrastructure, applications and integrated organizations. FIT reports to the CIO 
ƻŦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ōŜƛƴƎ ǘƘŜ ŎŜƴǘǊŀƭ ŘŜŎƛǎƛƻƴ-making unit for all IT activities and 
initiatives for the university that have widespread and long-term influence on 
staff or financial resources.  

                                                      
3 http://www.fu -berlin.de/en/universitaet/auszeichnungen/exzellenzwettbewerb/index.html  
4 http://www.fu -berlin.de/en/sites/inu/regional/german-oxford/index.html  
5 http://www.fu -berlin.de/en/universitaet/leitbegriffe/zahlen/index.html  
6 http://www.fit.fu -berlin.de/  

http://www.fu-berlin.de/en/universitaet/auszeichnungen/exzellenzwettbewerb/index.html
http://www.fu-berlin.de/en/universitaet/auszeichnungen/exzellenzwettbewerb/index.html
http://www.fu-berlin.de/en/sites/inu/regional/german-oxford/index.html
http://www.fu-berlin.de/en/universitaet/leitbegriffe/zahlen/index.html
http://www.fit.fu-berlin.de/
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The Center for Digital Systems7 is a division of the central university 
administration8. It is the Competence Center for E-Learning, E-Research and 
Multimedia ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘΦ /Ŝ5ƛ{ ǇǊƻǾƛŘŜǎ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ 
departments and institutions with advice and consultancy services, central 
systems, and customized solutions in all aspects related to technology-
enhanced teaching, learning and research.  

Within the three focus areas of CeDiS, the following topics are of most 
relevance: 

E-Learning: Learning and content management systems; e-learning 2.0; 
computer-based examinations; teaching software; internal funding program 
άC¦ 9-[ŜŀǊƴƛƴƎ CǀǊŘŜǊǇǊƻƎǊŀƳƳέ ŀƴŘ ŎƻƴǘƛƴǳƛƴƎ ŜŘǳŎŀǘƛƻƴΣ ŀŘǾƛŎŜ ŀƴŘ ǎǳǇǇƻǊǘ 
for e-learning systems.  

E-Research: Digital repositories; virtual research environments; electronic 
publishing and open access. 

Multimedia: Mobile applications; corporate and web design; audio-video 
media production; visualizations; animations and digital printing.  

!ƭǘƘƻǳƎƘ /Ŝ5ƛ{ ƛǎ ŀ ǳƴƛǘ ŀƴŘ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ŎŜƴǘǊŀƭ 
administration, the external funding of projects and initiatives developed and 
realized here cover 35 to 60 percent of the overall CeDiS budget. Third-party 
funding comes from different institutions or foundations, such as the Federal 
Ministry of Education and Research (BMBF) or the German Research Funding 
(DFG) for a large number of projects9. Among the CeDiS partners are e.g. 
Alexander von Humboldt Foundation, German Academic Exchange Service 
(DAAD), European Union, USC Shoah Foundation, etc.  

The most recent and largest project funding is provided by the Federal 
Ministry of Education and wŜǎŜŀǊŎƘ ό.ǳƴŘŜǎƳƛƴƛǎǘŜǊƛǳƳ ŦǸǊ .ƛƭŘǳƴƎ ǳƴŘ 
CƻǊǎŎƘǳƴƎΣ .a.Cύ ŦƻǊ ǘƘŜ ά{¦tthw¢ ǇǊƻƧŜŎǘ ς vǳŀƭƛǘȅ tŀŎǘ ŦƻǊ ¢ŜŀŎƘƛƴƎέ ǿƘƛŎƘ 
ǎǘŀǊǘŜŘ ƛƴ нлмн ŀƴŘ ƛǎ ŦƛƴŀƴŎŜŘ ŦƻǊ ŜƛƎƘǘ ȅŜŀǊǎΦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ŦƻŎǳǎǎŜǎ ƻƴ 
three topics in this project: Mentoring for students (Mentoring), Learning 
Environments Online (LEON) and Teaching Qualification for Instructors (Train).  

The sub-project LEON10 is realized by CeDiS, working on topics such as: e-
learning 2.0, e-examinations, audio and video in teaching, mobile learning, 
online study-selection-guide (OSA) and further training for teaching staff and 
students. ¢ŜŀŎƘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ ǘƻŘŀȅ ŀǊŜ ŀƭǊŜŀŘȅ ōŜƛƴƎ 
supported by the use of modern technologies and media. With funding from the 
BMBF, the LEON project develops and expands digital teaching and learning 
environments, learner-centered teaching and learning concepts, and supports 
learner-guided learning activities.  

                                                      
7 http://www.cedis.fu-berlin.de/en/index.html  
8 http://www.fu -berlin.de/en/einrichtungen/verwaltung/index.html  
9 http://www.cedis.fu-berlin.de/en/cedis/projekte/index.html  
10 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/index.html  

http://www.cedis.fu-berlin.de/en/index.html
http://www.fu-berlin.de/en/einrichtungen/verwaltung/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/index.html
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Areas of emphasis in the LEON project include the following:  

¶ Development of subject-specific online studies selection guides to help 
with choosing a study subject (OSA)11:By developing and providing 
online assistants to help with choosing a study subject (Online-
Studienfachwahl-Assistenten) for all subjects or groups of subjects, 
CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ intends to help students to get off to a successful start 
in their degree programs. 

¶ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŜȄǇŀƴǎƛƻƴ ƻŦ ōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎ ǎŎŜƴŀǊƛƻǎ ŦƻǊ ƳŀǎǘŜǊΩǎ 
degree programs and continuing education programs12: CeDiS supports 
lecturers and program coordinators to integrate, implement, and 
establish sustainable blended learning scenarios, in which traditional 
classroom teaching is supplemented by online activities. 

¶ Development of learner-focussed teaching and learning concepts (E-
Learning 2.0)13: While previous e-learning elements have supported 
teacher-centered learning activities in particular, e-learning 2.0 focuses 
much more on learner-centered activities through forms of teaching 
that encourage collaboration and active participation, self-organized 
and self-managed learning, and user-generated content. 

¶ Development and expansion of E-Examinations14. Computer-based 
examinations can simplify the examination process, saving instructorsΩ 
time so they can provide even better support and supervision to 
students. 

¶ Development and expansion of audio and video support for teaching15: 
One factor that is closely linked with the measures in all project areas is 
the expansion of audio and video support, which offers particularly rich 
potential in terms of adding flexibility to the times and places where 
learning and teaching activities can take place. 

¶ Initiation of mobile teaching and learning applications16: This sub-
project aims to adapt existing e-learning applications for use with 
mobile devices (netbook, smartphone, tablet computer) and 
supplement them with specific solutions (apps) for mobile learning. In 
this way, field trips and other kinds of events can increasingly take on 
self-managed (group) work components through the use of mobile 
devices, which many students have anyway. 

¶ Development of training options for teaching and learning with digital 

                                                      
11 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/osa/index.html  
12 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/blended_learning_master/index.html  
13 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/e-learning20/index.html  
14 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/e-examinations/index.html  
15 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/av_medien/index.html  
16 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/mobile_learning/index.html  

http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/blended_learning_master/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/blended_learning_master/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/e-learning20/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/e-learning20/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/e-examinations/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/av_medien/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/mobile_learning/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/fortbildung/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/osa/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/blended_learning_master/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/e-learning20/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/e-examinations/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/av_medien/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/mobile_learning/index.html
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media and technologies on a higher education level17: CeDiS designs and 
implements trainings for lecturers in order to impart the knowledge and 
skills required to employ digital technologies in teaching. The trainings 
aim at familiarizing academic staff with e-learning technologies and 
enabling them to adequately integrate blended learning scenarios into 
their teaching. 
 

3. E-LEARNING AT FREIE UNI±9w{L¢&¢ 

In the 1990s, the first web- and computer-based trainings for teaching 
and learning were developed. These can be regarded as early adopter e-learning 
projects which also had its beginnings in different disciplines at Freie UnivŜǊǎƛǘŅǘΣ 
Ƴŀƛƴƭȅ ƛƴ ōǳǎƛƴŜǎǎ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ κ ƳŀǊƪŜǘƛƴƎΦ Lƴ нллнΣ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ 
took a decisive step: an institutionalized e-learning center was founded and 
established ς the Center for Digital Systems as part of the central university 
administration, hence being responsible for all e-learning activities and 
ƛƴƛǘƛŀǘƛǾŜǎ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘΦ CeDiS since then is responsible for integration and 
maintenance of the overall e-learning infrastructure ς with focus on the 
university-wide implementation of technology-based teaching and learning 
according to a blended learning approach. This blended learning concept, 
meaning: complementing face-to-face teaching with online elements is very 
successful. 

Starting in 2003, activities predominately aimed at establishing the 
ōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎ ŀǇǇǊƻŀŎƘ ƛƴ ŀƭƭ ŘŜǇŀǊǘƳŜƴǘǎ ŀƴŘ ƛƴǎǘƛǘǳǘŜǎ ƻŦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ 
Berlin. In order to realize this ambitious goal, an internal e-learning grant 
program was introduced in 2003 as an incentive for individual teachers, study 
programs and entire institutes to become engaged in e-learning. Up to now, 
more than 290 projects have been funded. As early as 2004, according to the 
ǿƛǎƘ ƻŦ ǘƘŜ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘΩǎ 9ȄŜŎǳǘƛǾŜ .ƻŀǊŘΣ ǘƘŜ Ŝ-learning infrastructure of 
CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ǿŀǎ ŎŜƴǘǊŀƭƛzed by introducing a learning management system 
(LMS, Blackboard). As the LMS is fully integrated in the IT infrastructure of Freie 
¦ƴƛǾŜǊǎƛǘŅǘΣ ŎƻǳǊǎŜs and enrolments are automatically created and the LMS can 
be accessed via single sign-on (FU-account) valid for all centrally provided 
university tools.  

To consolidate e-learning even further, comprehensive e-learning support 
was provided to departments and institutes in 2005 by appointing e-learning 
consultants within the project άC¦Ŝƭέ18 όάC¦ Ŝ-ƭŜŀǊƴƛƴƎέύ supported by BMBF. 
The according e-ƭŜŀǊƴƛƴƎ ŎƻƴǎǳƭǘŀƴŎȅ ǎŜǊǾƛŎŜǎ ŀǊŜ ǇŀǊǘ ƻŦ /Ŝ5ƛ{Ω ƻǾŜǊŀƭƭ ƻŦŦŜǊ ŦƻǊ 
the university since then.  

Lƴ нллтΣ ŜƭŜŎǘǊƻƴƛŎ ŜȄŀƳǎ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘΦ {ƛƴŎŜ 

                                                      
17 http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/fortbildung/index.html  
18 http://www.cedis.fu-berlin.de/cedis/projekte/abgeschlossen/fuel/index.html  

http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/fortbildung/index.html
http://www.cedis.fu-berlin.de/en/cedis/projekte/leon/fortbildung/index.html
http://www.cedis.fu-berlin.de/cedis/projekte/abgeschlossen/fuel/index.html
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2003, an e-learning steering committee (members being the vice president, the 
director of administration and finance as well as the head of CeDiS) oversees e-
learning activities, thereby emphasizing the strategic importance of e-learning 
ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴΦ  

In recent years, the e-learning infrastructure has been enriched by several 
applications which are operated by CeDiS:  

¶ Learning Management System (Blackboard, introduced in 2004) with 
2.500 (out of 4000) courses each semester; 2.200 lecturers and active 
30.000 students enrolled; Blackboard Mobile Learn (2012) with 10.000 
users  

¶ Blog system (Wordpress, introduced in 2008)19, currently 270 active 
blogs and 1.900 users 

¶ Enterprise wiki (Confluence, introduced in 2009), currently 550 wiki 
spaces and 11.000 users 

¶ E-examinations platform (introduced in 2012) and e-examination 
center20 (2013) with more than 150 work places (more than 45.000 e-
examinations conducted until today) 

¶ Green screen studio (introduced in 2014) for the production of high-
quality audio-visual materials for teaching and learning 

¶ Funding for faculty and institutes to implement sustainable blended 
learning scenarios (29л ǇǊƻƧŜŎǘǎ ŦǳƴŘŜŘΤ нΣу aƛƻΦ ϵ ǎǇŜƴǘ ǎƛƴŎŜ нллоύ 

The overall picture is completed by a number of support activities such as 
an elaborate training program21 ŦƻǊ ƳŜƳōŜǊǎ ƻŦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ƻƴ Ƙƻǿ ǘƻ 
apply digital media and technology productively in teaching and learning, a 
comprehensive didactical and technical support given by e-learning consultants, 
and measures fitting particular interest groups (for instance: newly appointed 
professors). 

CeDiS offers well-balanced e-learning services to all target groups within 
CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴΣ ǎǘŀǊǘƛƴƎ ǿƛǘƘ ŀƴ ŜȄǘŜƴǎƛǾŜ ŎƻƴǎǳƭǘƛƴƎ22 and training 
executed by a team of e-ƭŜŀǊƴƛƴƎ άŜȄǇŜǊǘǎέ ŀǎ ŀŘǾƛǎƻǊǎ ŦƻǊ ŀƭƭ ǉǳŜǎǘƛƻƴǎ ƻƴ Ŝ-
learning, blended learning, conception of technology-enhanced teaching, etc. 
These services are accompanied by widespread technical support initiatives 
including the CeDiS hotline (e-mail and telephone support, Monday through 
Friday from 10:00 ς 17:00), FAQs, flyers, guidelines and manuals.23  

Lƴ нлмрΣ ǘƘŜ ά9-[ŜŀǊƴƛƴƎ {ǘŀǊǘŜǊ Yƛǘέ24 for newly appointed professors was 
introduced and established by CeDiS and the three other FIT-institutions (see 

                                                      
19 http://blogs.fu-berlin.de/ 
20 http://www.e -examinations.fu-berlin.de/index.html  
21 http://www.cedis.fu-berlin.de/e-learning/fortbildung/index.html  
22 http://www.cedis.fu-berlin.de/e-learning/beratung/index.html  
23 http://www.cedis.fu-berlin.de/e-learning/lernplattform/index.html  
24 http://www.cedis.fu-berlin.de/e-learning/start-paket/index.html  

http://blogs.fu-berlin.de/
http://www.e-examinations.fu-berlin.de/index.html
http://www.cedis.fu-berlin.de/e-learning/fortbildung/index.html
http://www.cedis.fu-berlin.de/e-learning/beratung/index.html
http://www.cedis.fu-berlin.de/e-learning/lernplattform/index.html
http://www.cedis.fu-berlin.de/e-learning/start-paket/index.html
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above). It offers individual coaching and training for new professors at Freie 
¦ƴƛǾŜǊǎƛǘŅǘ ŀƴŘ ƛƴŎƭǳŘŜǎ ƛƴǘŜǊƴŀƭ ŦǳƴŘƛƴƎ ŦƻǊ ƳƛƎǊŀǘƛƻƴ ŀƴŘ κ ƻǊ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
digital learning material for lectures. This initiative ensures an easy and fast 
introduction into the digital infrastructure of the university, to e-learning, the 
web-publishing services as well as the use of the Corporate Design.  

 

4. E-LEARNING EXAMPLES 

Digital media and technologies open new paths and possibilities in 
university teaching and learning by integrating a large number of new and 
modern scenarios into face-to-face classroom teaching. These support a more 
active role of students and enable flexible forms of communication, cooperation 
ŀƴŘ ǘǳǘƻǊƛƴƎΦ !ǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴΣ ŀ ƎǊŜŀǘ ǾŀǊƛŜǘȅ ƻŦ ōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎ 
scenarios are in use which differ in complexity or grade of interaction. CeDiS has 
set up a collection of good practice examples from different lectures, disciplines 
and departments in ǘƘŜ ά9-[ŜŀǊƴƛƴƎ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ²ƛƪƛέ25, out of which a 
number will be described here.  

!ǎ ŀ άōǊƛŎƪ ŀƴŘ ƳƻǊǘŀǊέ ǳƴƛǾŜǊǎƛǘȅΣ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ ŜƳphasizes 
blended learning, i.e. an approach that combines face-to-face classroom 
methods with computer-mediated activities in a manner that is efficient and 
effective in both educational and organizational terms. In this field, the central 
learning management system Blackboard supports the administration of the 
learning process. Important to note is that all courses from the electronic lecture 
ŎŀǘŀƭƻƎǳŜ ƻŦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ ŀǊŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎǊŜŀǘŜŘ ƛƴ .ƭŀŎƪōƻŀǊŘ ǎƻ 
that lecturers and teaching staff can start working with their courses right away 
by adding learning materials, configuring communication, etc. Furthermore, by 
automated enrolment ŀƭƭ ǎǘǳŘŜƴǘǎ ǿƛǘƘ άC¦ ƛŘŜƴǘƛǘȅέ όǎƛƴƎƭŜ-sign on) have 
automatically access to Blackboard as well as to the other central learning 
environments like FU-Wiki or FU-Blog.  

Blackboard is the main and basic learning and teaching infrastructure 
used for distribution of material and information when it comes to 
implementing blended learning scenarios for the courses. Online-
communication and online-collaboration is not in such a widespread use within 
Blackboard courses. A reason for that seems to lie in the reluctant attitude of 
lecturers towards these features. Self-assessment and tests are quite commonly 
used in the courses, e.g. for homework examination.  

! άŎƭŀǎǎƛŎŀƭέ ǳǎŜ ǎŎŜƴŀǊƛƻ ς also realized within Blackboard courses ς is 
the Inverted Classroom Model for a preliminary preparation of classroom 
sessions. This means that students work on the according topics at home, 
including e.g. a Wiki to study and reflect on texts; Blackboard tests to prepare 

                                                      
25 http://wikis.fu-berlin.de/pages/viewpage.action?pageId=444563779  

https://en.wikipedia.org/wiki/Educational_technology
http://wikis.fu-berlin.de/pages/viewpage.action?pageId=444563779
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for language classes; films to introduce a subject matter; animations to explain 
laboratory, equipment and experiments. During the lecture in class, students 
apply knowledge by solving problems or doing practical work ς in exchange and 
under supervision of the lecturer.  

ά¢ƘŜ Digital Lectureέ 
Special attention has been devoted to video-based teaching and the 

ŎƻƴŎŜǇǘ ƻŦ άaŀǎǎƛǾŜ hƴƭƛƴŜ /ƻǳǊǎŜǎέ26 (MOCs): A first MOC was realized at Freie 
¦ƴƛǾŜǊǎƛǘŅǘ ƛƴ нлмо ƛƴ ŎƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ŎƘŀƛǊǎ ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ ǎŎƛŜƴŎŜ ŀƴŘ 
media pedagogy (Dept. of Education and Psychology), when the introductory 
lecture for more than 500 students was offered as complete online course with 
solely three supplementary classroom sessions. The target group being very 
heterogeneous and the lecture taking place as a compulsory course for 
freshmen on Thursday at 08:00 in the morning, a re-design of the course and 
the lecture was very positively received by the students. Lecture recordings and 
additional material such as learning diaries, podcasts, further reading and 
quizzes were made available to students via the LMS Blackboard for self-study. 
Forums and group areas allowed online-communication and -collaboration, 
online-tutoring and technical support ensured optimal learning conditions. 
Given the positive student feedback, this format will be further developed 
having in mind the following objectives:  

¶ 9ƴƘŀƴŎŜƳŜƴǘ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΨ ŀŎǘion scope  

¶ Increasing flexibility of the learning place, time and pace  

¶ Activation of the participants  

¶ tǊƻƳƻǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘ αŦŀƳƛƭȅ-ŦǊƛŜƴŘƭȅ ǳƴƛǾŜǊǎƛǘȅά 
 

Further E-Learning Scenarios 
The variety of e-learning scenarios in use is very large at Freie UnƛǾŜǊǎƛǘŅǘ 

Berlin, therefore this presentation only contains an overview of the most 
common ones largely executed in the teaching process. When it comes to 
teaching and research cooperation, the support for small disciplines with a 
limited number of professors and students plays a major role.  

In this context, collaboration beyond the classroom and exchange of ideas 
and topics with external experts is a scenario which is realized by using web 
conferencing tools, mainly with Adobe Connect27 that is provided within the 
higher education institutions via the German Research Network28 (Deutsches 
Forschungsnetz, DFN-Verein). It can be used free of charge and plainly web-
based, preliminary installation of a special software is not necessary. Therefore, 
sustainability of research and teaching is ensured through multisite delivery and 

                                                      
26 http://www.cedis.fu-berlin.de/e-learning/videos-in-der-lehre/index.html  
27 http://www.cedis.fu-berlin.de/av-medien/av3_dienste/webkonferenz/index.html  
28 https://www.vc.dfn.de/webkonferenzen.html  

http://www.cedis.fu-berlin.de/e-learning/videos-in-der-lehre/index.html
http://www.cedis.fu-berlin.de/av-medien/av3_dienste/webkonferenz/index.html
https://www.vc.dfn.de/webkonferenzen.html
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exchange over a number of institutions.  
Enabling Online Collaboration 
Web 2.0 and Social Media offer new opportunities for studying, teaching, 

research, and administration. These easy-to-use tools can facilitate global 
networking, collaborative knowledge sharing, fast content creation, and an 
active role of the participants. Central web 2.0 systems such as Blog and Wiki 
offer a variety of functions for communication, cooperation, and 
intercƻƴƴŜŎǘŜŘƴŜǎǎΦ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ ǎǳǇǇƻǊǘǎ ǳƴƛǾŜǊǎƛǘȅ ƳŜƳōŜǊǎ 
through advice, training and funding of innovative e-learning projects. 

FU-Wikis29: Wikis offer various ways to plan and implement joint projects 
in teaching and studying activities, focusing on the online collaboration and a 
collaborative work on content and projects.  

Examples of FU-Wikis are numerous. In the Department of Law for 
ŜȄŀƳǇƭŜΣ ŀ ²ƛƪƛ ŎŀƭƭŜŘ ά/ǳƭǇŀƴŜǘέ30 is used for collaborative student work on 
law cases, with additional materials on Blackboard (exercises for self-study and 
manuals)Φ !ƴƻǘƘŜǊ ǾŜǊȅ ŘŜǎŎǊƛǇǘƛǾŜ ²ƛƪƛ ŜȄŀƳǇƭŜ ƛǎ ǘƘŜ ά{ŀƴŘ²ƛƪƛέ31, set up in 
the Department of Earth Sciences, Sedimentary Geology. It contains a collection 
as well as a sampling of sand types in order to display the textural and 
mineralogical diversity of natural sands ς gathered all over the world and 
described according to a template within the wiki.  

 
Presenting Learning Material 
For structuring and presenting learning and teaching materials, the 

central Content Management System (CMS)32 can be used as well. CeDiS 
implemented templates for creating learning materials that are open to the 
άǇǳōƭƛŎέΣ ŜΦƎΦ ŀǘ ǘƘŜ [ŀǘƛƴ !ƳŜǊƛŎŀƴ LƴǎǘƛǘǳǘŜ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴΥ 
ά/ŀƳƛƴƻǎέ33, providing a collection of pictures, historical data, background 
information on the history of Latin America, or at the Department of Veterinary 
aŜŘƛŎƛƴŜΥ ά.ƛǊŘΩǎ 5ƛǎŜŀǎŜǎέ34 which is a collection of diseases, diagnosis and 
treatment with numerous pictures. This collection is also used for further 
education of veterinary surgeons. 

 
Expanding the Learning Space 
Apart from the widespread use of blended learning scenarios, there are 

scenarios dedicated especially to an international target or student group which 
need to expand the learning and tŜŀŎƘƛƴƎ ǎǇŀŎŜ ŎƻƳǇƭŜǘŜƭȅ άƻǳǘǎƛŘŜέ CǊŜƛŜ 

                                                      
29 http://wikis.fu-berlin.de/   
30 http://wikis.fu-berlin.de/x/YYAPDQ  
31 http:// wikis.fu-berlin.de/display/geowisssand/  
32 http://www.cedis.fu-berlin.de/en/cms/index.html  
33 http://www.lai.fu -berlin.de/e-learning/projekte/caminos/index.html  
34 http://www.vetmed.fu-berlin.de/e-learning/gefluegel/index.html  
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¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴΣ ǎǳŎƘ ŀǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜȄŀƳǇƭŜǎΥ  

¶ Lectures Online: Broadcast lectures to students all over the world ς 
ƛƴǘŜǊƴŀǘƛƻƴŀƭ aΦ!Φ ά/ƘƛƭŘƘƻƻŘ {ǘǳŘƛŜǎ ŀƴŘ /ƘƛƭŘǊŜƴΩǎ wƛƎƘǘǎά35  

¶ Multi-Site Seminars: Give presentations and discuss topics in 
international groups ς ƛƴǘŜǊƴŀǘƛƻƴŀƭ aŀǎǘŜǊ αLƴǘŜƭƭŜŎǘǳŀƭ 9ƴŎƻǳƴǘŜǊǎ ƻŦ 
ǘƘŜ LǎƭŀƳƛŎŀǘŜ ²ƻǊƭŘά36  

¶ Exchange and Sharing Experiences: Post in a multi-user blog while 
staying abroad to share experiences and keep in touch ς Ausbildung 
Fachinformatik37  
 

5. E-[9!wbLbD Lb ά¢w!b{L¢Lhb tI!{9{έ 

When it comes to the transition of students to the university ς i.e. 
άōŜŎƻƳƛƴƎέ ǎǘǳŘŜƴǘǎ ŀŦǘŜǊ ƘŀǾƛƴƎ ŦƛƴƛǎƘŜŘ ƘƛƎƘ ǎŎƘƻƻƭ ς or between universities 
for international exchange, the following two online projects realized by CeDiS 
are important to mention: 

Online Studies Selection Guide38 
The choice of a study subject ς and, in the ideal case, the right study 

subject ς is one of the major challenges of prospective students. Even those who 
know their own strengths and weaknesses well and are highly interested and 
motivated in their subject can sometimes be confused by the topics covered in 
their discipline. By developing and providing online assistants to help with 
choosing a study subject (Online-Studienfachwahl-Assistant, OSA) for all 
ǎǳōƧŜŎǘǎ ƻǊ ƎǊƻǳǇǎ ƻŦ ǎǳōƧŜŎǘǎΣ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ ǎŜŜƪǎ ǘƻ ƳŀƪŜ ƛǘ ŜŀǎƛŜǊ ŦƻǊ 
students to get off to a successful start in their degree programs. 

The information platforms developed at CeDiS promote subject-specific 
orientation when choosing a study subject and support the formation and 
development of specific study interests by giving students initial hints regarding 
the fit of individual skills, motivations, and study-related requirements. The 
measures taken for targeted support of students are implemented across the 
ōƻŀǊŘ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ Ǿƛŀ ŀ ƴŜǘǿƻǊƪ ƻŦ ƳŜƴǘƻǊƛƴƎ ǳƴƛǘǎΦ 
http://www.osa.fu-berlin.de/scan_msc/en/start/starting_page/index.html 

 
Distributed Campus39 
Distributed Campus (DC) is a web-based portal designed for preparation 

and online support for foreign students and researchers participating in 
international exchange and visitis. This interactive learning environment 

                                                      
35 http:// www.ewi-psy.fu-berlin.de/einrichtungen/weitere/enmcr/index.html 
36 http:// www.geschkult.fu-berlin.de/en/e/ieiw/index.html 
37 http:// userblogs.fu-berlin.de/afibinirland2014 
38 http://www.osa.fu-berlin.de/  
39 http://opendc.distributed-campus.org/  

http://www.osa.fu-berlin.de/scan_msc/en/start/starting_page/index.html
http://www.osa.fu-berlin.de/scan_msc/en/start/starting_page/index.html
http://www.ewi-psy.fu-berlin.de/einrichtungen/weitere/enmcr/index.html
http://www.ewi-psy.fu-berlin.de/einrichtungen/weitere/enmcr/index.html
http://www.ewi-psy.fu-berlin.de/einrichtungen/weitere/enmcr/index.html
http://www.geschkult.fu-berlin.de/en/e/ieiw/index.html
http://www.geschkult.fu-berlin.de/en/e/ieiw/index.html
http://www.geschkult.fu-berlin.de/en/e/ieiw/index.html
http://userblogs.fu-berlin.de/afibinirland2014
http://userblogs.fu-berlin.de/afibinirland2014
http://userblogs.fu-berlin.de/afibinirland2014
http://www.osa.fu-berlin.de/
http://opendc.distributed-campus.org/
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prepares them for their stay in Germany and their studies within the German 
university system. Besides administrative and organizational aspects, the main 
focus of the online portal lies in academic studies, intercultural knowledge 
transfer and language preparation. The main idea is the transmission of all 
relevant and important knowledge to the ƛƴǘŜǊƴŀǘƛƻƴŀƭ άguestέ, acting as learner 
within a complete interactive learning environment. 

To meet the needs of the internatonal target groups as well as to optimize 
preparation for them, CeDiS developed the online coaching platform Distributed 
Campus. This highly effective innovative technology is being made available for 
the entire German academic landscape with the transfer model άOpen DCέ ς 
offering a platform and concept for all interested higher education institutions. 

By integrating internet based services into existing specific support 
mechanisms at the respective institution, Open DC offers the following 
advantages: 

¶ use of one central platform for all involved staff and international 
students/scholars  

¶ online illustration of offline preparation steps  

¶ combining target groups allows for individual and prompt support   

¶ target group specific distribution of materials  

¶ structured monitoring of students' work progress  

¶ direct and fast communication with the target group   

¶ flexible updating options independent from time and place 

¶ no programming skills necessary for editing  

¶ possibility to implement and use the current content collection of Freie 
¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ  

Thus, the platform helps to considerably reduce the number of individual 
requests and prepares international academics very efficiently ς and in an 
interactive and individualized way!  

 
E-Learning Prospects 
CeDiS addresses a number of focal points in E-[ŜŀǊƴƛƴƎ ŀǘ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ 

Berlin in a mid-term perspective. On the blended learning approach, it is planned 
to establish blended learning scenarios in (research-oriented) masters as well as 
in national and international joint degree programs, where multi-site online 
teaching opens completely new cooperation models for learning. CeDiS works 
together with different departments in implementing more Massive Online 
Courses (MOC) in order to create a larger access to flexible and student-
centered learning ς especially in lectures or courses with high numbers of 
students. When it comes to new teaching and learning scenarios and their 
sustainable use, CeDiS intends to establish the usage of mobile devices focusing 
on extending the learning space beyond the classroomΣ ōǊƛƴƎƛƴƎ ǳǇ άƘŀǊŘǿŀǊŜέ 
issues such as improving the quality and scope of media equipment in lecture 
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halls thus expanding the use of audio-video-media in general for teaching.  

 

CV 

YŀǊƻƭƛƴŜ Ǿƻƴ YǀŎƪǊƛǘȊΣ ǘǊŀƴǎƭŀǘƻǊ ŀƴŘ ƛƴǘŜǊǇǊŜǘŜǊ ŦƻǊ CǊŜƴŎƘ ŀƴŘ 9ƴƎƭƛǎƘΣ ƛǎ 
working at CeDiS since 2001. Thanks to her international experience ς gained in 
exchanges and international work experiences (France, USA, GB) ς she co-
initiated the Distributed Campus project in 2003 and focusses on e-learning and 
internationalization as well as coordinates e-learning advice and consulting at 
/Ŝ5ƛ{ ŦƻǊ CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘΦ 

 

ADDRESS 

YŀǊƻƭƛƴŜ Ǿƻƴ YǀŎƪǊƛǘȊ 
CǊŜƛŜ ¦ƴƛǾŜǊǎƛǘŅǘ .ŜǊƭƛƴ 
/ŜƴǘŜǊ ŦǸǊ 5ƛƎƛǘŀƭŜ {ȅsteme (CeDiS) 
Ihnestr. 24 
14195 Berlin (Germany) 
Tel: +49(0)30/838-55935 
Fax: +49(0)30/ 838-455935 
E-Mail: karoline.vonkoeckritz@cedis.fu-berlin.de  
Web: http://www.cedis.fu-berlin.de  

  

mailto:karoline.vonkoeckritz@cedis.fu-berlin.de
http://www.cedis.fu-berlin.de/
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˽˩́̌˾ ˽˩́˾˻ˤ 

ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ʕ ͊ͪͤ͊ 

 
Abstract: Our fast-paced and technologically advanced life sets new 

challenges in all areas. Higher education nowadays strives for a well-balanced 
between tradition and novelty teaching approach. E-learning has become 
increasingly popular in the last two decades and it has found its place in higher 
education as a new way of teaching. The lack of face to face communication is 
substituted with interactive activities. The aim of this paper is to review different 
interactive methods in e-learning environment and examine their implication in 
higher education courses. We have conducted a survey among e-learning tutors 
at the University of Economics ς Varna. We have examined their attitudes and 
the usage of different e-learning instruments. The findings could be a useful input 
for addressing certain training needs and improving the educational process. 

 

Keywords: e-learning, interactive methods, higher education. 

ˤ̌ˤ˩˨˩˹ˮ˩ 

ˤ͔ͫ ͨͦ-͍͙ͫͦ͊ͭ͊͟ ͨͦͨͯ͡Ύͪͤͦͫͭ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͍ͨͦͫͭ͊Ύ ͦ΅͔ 
ͨ -ͦͦͫͭͪͦ ͍Ά͙͔ͨͪͦͫͭΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͔͎͍͙͔ͤͦͭ ͔ͤ͒ͦͫͭ͊ͭΆͼ͙Φ ˿͔ͪ͒ ͍͙͔ͦͫͤͦͤͭ 
͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊͘͟͡ ͔ͨͪ͒ ͔-ͦ͋ͯ;͔͙͔ͤͭͦ ͔ͣͦ͗ͣ ͒͊ ͙ͦͭͪͦͣ͟ ͔͙͔ͫ͒ͤͭ͡ ;͔͙͙ͭͪ 
͍͔͙ͤ͊ͨͪ͊ͤ͡ΎΥ 

¶ ˽͔ͦͭͪ͋ͤͦͫͭͭ͊ ͦͭ ͔ͨͪͻͦ͒ ͦͭ ͙͍͙ͨ͊ͫͤ ͟Άͣ ͙͍͙͊ͭͤ͟ ͔͙ͣͭͦ͒ ͤ͊ 
͔͍͔ͨͪͨͦ͒͊͊ͤΦ ˹͔ͦ͋ͻ͙ͦ͒ͣ͊ ͔ ͨͪͦͣΎͤ͊ ͍ ͪͦ͡Ύͭ͊ ͤ͊ ͦ͋ͯ;͍͊͊΅͙Ύ ͔ͫ 
ͦͭ ͙͍͔ͨ͊ͫͤ ͍͔ͨͦ͊ͭ͘͡͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͍ ͙͍͔͊ͭͤ͟ ͯ;͙͊ͫͭͤ͟ ͍ ͯ;͔͙͋ͤΎ 
ͨͪͦͼ͔ͫΦ 

¶ ˿Ά͍͔͒͊͊ͤ͘ ͤ͊ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͍͙ͪͭͯ͊ͤͦ͡ ͫΆ͙ͭͪͯ͒ͤ;͔͍ͫͭͦΦ ˽͙ͦͪ͊͒ 
ͻ͔͊ͪ͊ͭͪ͊͟ ͤ͊ ͔͔ͭͪͦͤͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ς ͍ ͔͙ͫ͟ Ύ ͒ͦͫͭΆ͍ͨ͊Σ ͟ ͎ͦ͊ͭͦ ͔ͪ΄͙Σ 
͔͙͙ͨͤ͟Ύͭ ͨͦ͒ͻͦ͒ ͊͘ ͪ͊͋ͦͭ͊ ;͔ͫͭͦ ͙͍͋͊ ͔͎͙͙ͤ͗ͪ͊ͤ͡Φ 

¶ ˸͙͙͙͙͔ͤͣͪ͊ͤ͘ ͤ͊ ͙ͦͣͯͤ͊͟͟ͼ͙͙͔ͦͤͤͭ ͙͔͙͋͊ͪͪ ͙ ͙͙͙͔ͣ͊ͫͣͪ͊ͤ͘͟ 
ͤ͊ ͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͊͘ ͔ͫͨͦ͒͡Ύ͔ͤ ͤ͊ ͙͔͙͒Φ 

¶ ˽ͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔ͯͫ΅͔͊ͤͭͦ ͊͘ αͫͦͼ͙͊ͤͦ͡ ͙ͨͪͫΆ͍͙͔ͫͭάΦ ̊ͦͪͭΣ 
͙̂͡Ύͣͫ ͙ ˴͙͙ͪͫͭ ͍͙͍ͪ͊͊ͭ͘ ͔͙ͭͦͪΎͭ͊ ͊͘ ͫͦͼ͙͊ͤͦͭͦ͡ ͙ͨͪͫΆ͍͙͔ͫͭ ͦ΅͔ 
͔ͨͪ͘ мфтс ͎͙ͦ͒ͤ͊Φ ́Ύ ͔ ͍ͫΆͪ͊ͤ͊͘ ͫΆͫ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͦͫΆ͍͔ͤ͊͊ͤ͘ ͤ͊ 
ͯ;͙͔͊ͫͭͭͦ ͤ͊ ͎͒ͪͯ͊ͭ͊ ͫͭͪ͊ͤ͊ ͍ ͙ͦͣͯͤ͊͟͟ͼ͙͙ͦͤͤΎ ͨͪͦͼ͔ͫΦ ˹͚͊-
͍͙ͫͦͦ͟ ͫͦͼ͙͊ͤͦ͡ ͙ͨͪͫΆ͍͙͔ͫͭ ͙ͣ͊ α͙͍͗͊ͭ͊ά ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ό͙͡ͼ͔ ͍ 
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͙͡ͼ͔ύΣ ͊ͭͦ͟ ͍ͭͦ͊ ͔ͯͫ΅͔͊ͤ ͤ͊ͣ͊͡Ύ͍͊ ͫ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͎͙͒ͪͯ 
͙ͦͣͯͤ͊͟͟ͼ͙͙ͦͤͤ ͙͊ͤ͊͟͡ ώоϐΦ 

˽͔ͪͦ͒ͦ͡Ύ͍͔͊ͤͭͦ ͤ͊ ͔͙ͭ͘ ͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊͘͟͡ ͙ͤ͊ͣͪ͊ ͙ͪ͊͘͘ ͍ 
͔͔ͫͭͪͣ͗͊ ͒͊ ͔ͫ ͔͙ͨͪ͒ͦ͗͡ ͍͔ͦ͋ͪ͊ͦ͊ͭͤͦ͘͡ ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͔ͦͭͦ͟ ͊͒͘Ά͋ͦ͡;͍͊͊ 
͙͔ͪ͊͋ͪ͊ͤͭͦ͘ ͤ͊ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡Ύ ͔͙ͣ͊ͭͪ͊͡ ͙ ͙͎ͨͦͫͭ͊ ͔͙͔͊ͦ͗ͤͭ͘͡ 
͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͼ͔͙͡Φ ˻͍͔ͫͤͦͤ ͨͦ͒ͻͦ͒Σ ;͔ͪ͘ ͚ͦͭͦ͟ ͍ͭͦ͊ ͔ͣͦ͗ ͒͊ ͔ͫ ͫͯ͡;͙ ͍ 
͍͙ͯͫͦ͡Ύͭ͊ ͤ͊ ͔͔ͭͪͦͤͤ͊͟͡ ͔ͫͪ͒͊Σ ͔ ;͔ͪ͘ ͍͒ͦ͋͊Ύ͔ͤͭͦ ͤ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟Φ 

ˤ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͪ͊ͪ͊͋ͦͭ͊͘͟ ΅͔ ͔ͫ ͙ͨͪ͒Ά͔ͪ͗͊ͣ ͟Άͣ ͔͒ͺ͙͙ͤͼ͙Ύͭ͊ ͤ͊ 
͙͔͙͍ͤͭͪ͊ͭͤͦͫͭͭ͊͟Σ ͔͔ͨͪ͒ͦ͗ͤ͊͡ ͦͭ ˴͙͊͡͡ ˢ͙͗͊ͣ ͙ ˸͊ͻ͔ͪ ˿Ό͔͚ͣ͊ͤ͡Υ 
α͙͔͎ͤͭͪ͊ͤ͊͡ ;͊ͫͭ ͦͭ ͍͔ͦ͋ͪ͊ͦ͊ͭͤͦͭͦ͘͡ ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͔͙͙ͪ͊ͪ͊ͤ͊͘͡ ;͔ͪ͘ ͤ͊͋ͦͪ 
ͦͭ ͔͙ͣͭͦ͒ ͙ ͙͔͙ͤͫͭͪͯͣͤͭΣ ͙ͦͭͦ͟ ͙͍ͨͦ͒ͭ͊ͭ͟ ͦ͋ͯ;͍͊͊΅͙Ύͭ ͔ͫ ͒͊ ͙͔͔͘͘͡ ͦͭ 
ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ͙͍͔ͨ͊ͫͤ ͍͔ͨͦ͊ͭ͘͡͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ ͎ͦ ͎͙͊ͤ͊͗ͪ͊ͭ ͫ 
͔͙ͨͦͪ͒ͼ͊ ͦͭ ͔͚͍͙͒ͫͭΎΣ ͎ͨͦ͒ͨͦͣ͊͊΅͙ ͎ͦ ͍ ͨͦ-͊͒͘Ά͋ͦ͡;͔ͤͦͭͦ ͙͔ͪ͊͋ͪ͊ͤ͘ ͤ͊ 
ͯ;͔͙͋ͤΎ ͔͙ͣ͊ͭͪ͊͡Φά ώмϐΦ ͔͙̆͊ͪ͊ͭͪͤ͟ ͊͘ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭͭ͊͟ ͫ͊ ͙͙͒ͤ͊ͣ;ͤͦͭͦ 
ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͦ͋ͪ͊ͭͤ͊ͭ͊ ͍ͪΆ͊͘͟Σ ͔͔͙͔͙͔ͫͨͪͣͤͭͪ͊ͤͭͦ͟Σ ͯ;͔͔ͤͭͦ ͦͭ ͎͔ͪ΄͙͔ͭ͟ 
͙ ͍ͫͨͪ͊Ύ͔ͤͭͦ ͫ ͔ͤͦ;͍͙͊͊ͤ͟ ͫΆ͙͙͋ͭΎΦ 

˾͎͙͊ͪ͊ͤ͘;͍͔͊͊ͣ ;͔͙͙ͭͪ ͙ͭͨ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟ ώнϐΥ 

¶ ˸͔͗͒ͯ ͦ͋ͯ;͍͊͊΅͙Ύ ͔ͫ ͙ ͯ;͔͋ͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤΦ 

¶ ˸͔͗͒ͯ ͦ͋ͯ;͍͊͊΅͙Ύ ͔ͫ ͙ ͭΌͭͦͪ͊Φ 

¶ ˸͔͗͒ͯ ͔͙͔ͦͭ͒ͤͭ͡ ͦ͋ͯ;͍͊͊΅͙ ͔ͫΦ 

¶ ˸͔͗͒ͯ ͦ͋ͯ;͍͊͊΅͙Ύ ͔ͫ ͙ ͙͔ͤͭͪͺ͔͚ͫ͊ ͤ͊ ͔-͔ͫͪ͒͊ͭ͊Σ ͍ ͦ͟Ύͭͦ ͔ͫ 
͔͙͙ͪ͊ͪ͊͘͡ ͦ͋ͯ;͔͙͔ͤͭͦΦ 
 

ˤΆ͍͔͔͗͒͊ͤͭͦ ͤ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭͭ͊͟ ͫΆ͔͚͍͒ͫͭ͊ ͊͘ ͔͙͙͔ͪ͊ͪ͊ͤͭͦ͘͡ ͤ͊ 
ͤΎͦͦ͟͟͡ ͟͡Ό;͍͙ͦ ͼ͔͙͡ ͍ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫ ͍ ͔͔ͭͪͦͤͤ͊͟͡ ͔ͫͪ͒͊Υ 

¶ ˤΆ͍͙͡;͔͊ͤ ͤ͊ ͦ͋ͯ;͍͊͊΅͙Ύ ͔ͫ ͍ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫ ͙ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ 
͔͎͍ͤͦͦͭͦ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤΦ 

¶ ˽͎͔ͦ͒ͨͦͣ͊͊ͤ ͤ͊ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭͭͦ͘ ͤ͊ ͦ͋ͯ;͍͊͊΅͙Ύ ͔ͫ ͫ ͯ;͔͋ͤͦͭͦ 
ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͭΌ͙͔ͭͦͪͭ ͙ ͙͔ͦͫͭ͊ͤ͊ͭ͡ ͯ;͙͊ͫͭͤͼ͙ ͍ ͯͪͫ͊͟Φ 

¶ ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͙͔͔͔ͤͭͭͯ͊ͤ͟͡͡ ͙ͫͭͣͯ͡ ͊͘ ͯ;͔͔ͤ ͙ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ 
͙͙͔ͯͤ͊ͤͭ͟͡ ͊͟;͔͍ͫͭ͊Σ ͙͔͔͙ͤͭͪͫ ͙ ͔͙ͯͣͤΎ ͤ͊ ͦ͋ͯ;͍͊͊΅͙͔ͭ ͔ͫΦ 

¶ ˿͙͙͔ͭͣͯͪ͊ͤ͡ ͤ͊ ͙͙ͪͭ͟;ͤͦͭͦ ͙͔͔ͣͫͤ͡Σ ͍ͨͦͫͭ͊Ύ͔ͤ ͍ ͙͙͋͘͟͡ ͒ͦ 
͔ͪ͊ͤͦͫͭͭ͊͡ ͙ͫͭͯ͊ͼ͙͙Φ 

 

˸˩́˻˨ˮ ˭ˢ ˨˻ˣˢˤ̒˹˩ ˹ˢ ˮ˹́˩˾ˢ˴́ˮˤ˹˻˿́ 

˸͔͙͔ͭͦ͒ͭ ͊͘ ͍͒ͦ͋͊Ύ͔ͤ ͤ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͔͙ͦ͋ͦͫͦ͋ͤ 
͍ ͔ͨͭ ͍͙ͦͫͤͦͤ ͎͙ͪͯͨΥ ͍͒ͦ͋͊Ύ͔ͤ ͤ͊ ͙͙͒ͤ͊ͣ͊͟ ͍ ͔͍͔͔ͭͫͭͦͭ͟Σ ͍͙͔ͨͪͦͦͪ͊ͤ͟ ͤ͊ 
͔ͪ͊͟ͼ͙ΎΣ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͫͼ͔͙͙ͤ͊ͪΣ ͙͎͍͙ͪͦ͊͘ͼ͙Ύ ͙ ͍͙͙ͪͭͯ͊ͤ͡ ͔͙ͫͪ͒ ͙͙͡ 
͍͔͍͔ͫͭͦΦ 

˨͍ͦ͋͊Ύ͔ͤͭ  ͦ ͤ͊ ͙͙͒ͤ͊ͣ͊͟ ͍ ͔͍͔͔ͭͫͭͦͭ͟ ͨͦ͒ͦ͋ͪΎ͍͊ ͙ͫͭ͊ͭ;ͤͦͭͦ 
ͫΆ͒Ά͔ͪ͗͊ͤ ͍ ͦ͋ͯ;͙͔͙͔ͭͤͭ͡ ͍͔ͯͪͫͦ͟Φ ˽͙͔͙ͪͣͪ ͊͘ ͙ͭͦ͘ ͔ͣͭͦ͒ ͫ͊: 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 

 
39 

 

¶ ˨͙͙ͤ͊ͣ;ͤͦ ͫΆ͒Ά͙͔ͪ͗͊ͤ ς ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͋Άͪ͘ 
͔ͨͪͻͦ͒ ͟Άͣ ͍͙͔ͦͫͤͦͤͭ ͙ͫͭͪͯͭͯͪͤ͟ ͔͙͙͒ͤͼ͙ ͤ͊ ͔ͭͫͭ͊͟Φ 

¶ ˤΆ͔ͭͪ΄͙ͤ ͔͙ͨͪͨͪ͊ͭ͟ ς ͙ͤ͊͡;͙͔ ͤ͊ ͔͙ͨͪͨͪ͊ͭ͟ ͔ͣ͗͒ͯ ͔͙ͪ͊͒͘͡ ͦͭ 
͔ͭͫͭ͊͟Σ ͟Άͣ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͊͘ ͙͍͙ͨͦ͊ͤ͘͘͡ ͔͙͙ͭͪͣͤΣ ͍͍͙ͨͦͦ͊͊ͤ͘Ύ ͤ͊ 
͔ͨͪ͒ͻ͙ͦ͒ͤ ͔͍͔ͭͫͭͦ͟ ͙ ͒ͪΦ 

¶ ͙͔͍̆ͨͪͪΆ͙͘͟ ͟Άͣ ͚ͦͤ͊ͤ͡ ͙ͭͦ͘;͙ͤͼ͙Φ 

¶ ˤ͙͔͔͍͒ͦͨͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύͭ͊ ς ͍͎͔ͪ͊͗͒͊ͤ ͤ͊ ͍͙͔͒ͦͯͪͦͼ͙ 
͍ ͣ͊ ͔͙ͭͪ͊͊͡. 

¶ ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͍Ά͔ͭͪ΄͙͔ͤͭ ͔͙ͪͫͯͪͫ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͊͘ ͔-ͦ͋ͯ;͔͙͔ͤ 
ς ͔ͫͪ͒͊ͭ͊ ͊͘ ͔-ͦ͋ͯ;͔͙͔ͤ ˸ͯ͒Ά͡ ͔͎ͨͪ͒͊͊͡ ͔͙ͪͫͯͪͫ ͊ͭͦ͟ αͯͪͦ͟άΣ 
α͙͎͙ͤ͟άΣ α͙͙ͯ͟ά ͙ ͎͙͒ͪͯΣ ͙ͦͭͦ͟ ͙͙͙͒ͤ͊ͣͪ͊ͭ͘ ͯ;͔͋ͤͦͭͦ 
ͫΆ͒Ά͙͔ͪ͗͊ͤΦ 

 
˽͍͙͔ͪͦͦͪ͊ͤͭͦ͟ ͤ͊ ͔ͪ͊͟ͼ͙Ύ ͫ ͙͙ͭͣͯͪ͊͡ ͦ͋ͯ;͍͊͊΅͙͔ͭ ͔ͫ ͒͊ ͔ͫ ͍͟͡Ό;͊ͭ 

͙͍͊ͭͤͦ͟ ͍ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫ ;͔ͪ͘ ͙͙͍͔ͫ͊ͤ͘͟ ͤ͊ ͔͔͔ͦͨͪ͒ͤͦ͡ ͔͚͍͙͔͒ͫͭ ͦͭ ͭΎͻͤ͊ 
ͫͭͪ͊ͤ͊Φ ͍́ͦ͊ ͔ͣͦ͗ ͒͊ ͔ͫ ͙͎͔ͨͦͫͭͤ ͙͔ͤ͊ͨͪͣͪΣ ;͔ͪ͘ ͙ͪ͊ͭ͟͟ ͔͍͔ͭͫͭͦ ͔ͫ͒͡ ͍ͫΎ͊͟ 
͔ͭͣ͊Φ ˹Ύ͙ͦ͟ ͨ͊ͭ͡ͺ͙ͦͪͣ ͊͘ ͔-ͦ͋ͯ;͔͙͔ͤ ͔͎ͨͪ͒͊͊ͭ͡ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͔ͨͪ͟Ά͍͔ͫ͊ͤ 
ͤ͊ ͔ͭͯ͟΅͊ͭ͊ ͔͔ͨͪͤͭ͊͘ͼ͙Ύ ͫ ͪ͊ͭ͟Ά͟ ͔ͭͫͭΣ ͍ͪΆ΅͔͊ͤ ͟Άͣ ͔͔͔͙ͦͨͪ͒ͤ͡ ͚͍͔ͫ͊͒ͦ͡ 
͔ͫͨͦͪ͒ ͎͔ͫͪ΄͔͙͔ͤͭ ͎͍͙ͦͭͦͦͪ ͙ ͨͪͦ͒Ά͍͔͗͊͊ͤ͡ ͔ͤ͊ͨͪ͒ ͫ͊ͣͦ ͙ͨͪ ͙͎͔͒ͦͫͭ͊ͤ 
ͤ͊ ͔͗͊ͤͦͭͦ͡ ͙͍ͤͦ ͤ͊ ͍ͯͫͦΎ͍͔͊ͤ ͤ͊ ͔͙ͣ͊ͭͪ͊͊͡Φ ˤΆͣͦ͗ͤͦ͘ ͔ ͒͊ ͔ͫ ͙͍ͨͦ͊͘͘͡ 
͙ ͍͙͔͒ͦͫΆ͒Ά͙͔ͪ͗͊ͤ ͊ͭͦ͟ ͣͦͫͭ ͟Άͣ ͯͨͪ͊͗ͤΎ͍͔͊ͤ ͤ͊ ͤ͊ͯ;͔ͤͦͭͦΣ ͊ͭͦ͟͟ ͦͭ 
ͫͭͪ͊ͤ͊ ͤ͊ ͦ͋ͯ;͍͊͊΅͙͔ͭΣ ͭ͊͊͟ ͙ ͤ͊ ͦ͋ͯ;͔͙͔͊ͣͭ ό͙͔ͤ͊ͨͪͣͪΣ ;͔ͪ͘ ͍ͨͦͫͭ͊Ύ͔ͤ ͤ͊ 
͊͒͊͘;͊ ͊͘ ͙͍͔͊ͨͫ͊ͤ͘ ͙ ͔ͫͨͦ͒͡Ύ͔ͤ ͤ͊ ͪ͊ͭ͟Ά͟ ͍͙͔͙͒ͦͨ͟͡ ͟Άͣ ͔͒͊͒ͤ͊ ͔ͭͣ͊ ͦͭ 
͔͙ͣ͊ͭͪ͊͊͡ύΦ ˽͍͙͔ͪͦͦͪ͊ͤͭͦ͟ ͟Άͣ ͙͙͙͒ͫͯͫ͟ ͨͦ ͔͙͔ͦͭ͒ͤͭ͡ ͔͙ͭͣ͊ͭ;͙ͤ 
͔͙͙͒ͤͼ͙ ͫΆ΅ͦ ͍Ά͍͙͡;͊ ͦ͋ͯ;͔͙͔͊ͣͭ ͙ ͊͒͘Ά͋ͦ͡;͍͊͊ ͔ͭͻ͙͔ͤͭ ͙ͨͦͤ͊ͤ͘Ύ ͨͦ 
͎͔ͪ͊͗͒͊ͤ͊ͭ͊͘͡ ͔ͭͣ͊Φ 

 
ˮ͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͫͼ͔͙͚ͤ͊ͪ ͍ͨͦͫͭ͊Ύ ͦ͋ͯ;͔͙͔͊ͣͭ ͍ ͙͙͋͘͟͡ ͒ͦ 

͔ͪ͊ͤͦͫͭͭ͊͡ ͙ͫͭͯ͊ͼ͙͙Σ ͍ ͙ͦͭͦ͟ ͫ͊ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͔ͪ΄͔͙ͤΎΦ ˤ͔͙͔ͭͭ͘ ͔ͪ΄͔͙ͤΎ 
͍ͦ͊͊ͭ͘͟ ͍͙͡Ύ͙͔ͤ ͍Άͪͻͯ ͔͍ͫ͒͊͡΅͙͔ͭ ͫͭΆ͙ͨ͟ ͦͭ ͨͪͦͼ͔ͫ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤΦ 
ˤΆͣͦ͗ͤͦ͘ ͔ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ ͼ͔͙͡Ύ ͯͪͫ͟ ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͨͦ-͎ͦ͡Ύͣ 
ͫͼ͔͙͚ͤ͊ͪΦ ˽͍͔ͪͦͪ͊ͭ͊͟ ͤ͊ ͙ͤ͊ͤ͘Ύͭ͊ ͤ͊ ͦ͋ͯ;͍͊͊΅͙͔ͭ ͔ͫ ͔ͫ ͔ͪ ͙͙͊ͪ͊͘͡ ;͔ͪ͘ 
͍͔͔ͣ͊ͤ͘ ͤ͊ ͔ͪ΄͔͙ͤΎ ͊͘ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͫͼ͔͙ͤ͊ͪΎ όͦͭ ͙ͭͨ άǿƘŀǘ-ƛŦέ ς α͍͊ͦ͟͟ 
΅  ͔ͫ ͔ ͫͯ͡;͙Σ ͊ͦ͟ΧάύΦ ˽ͦ͒ͻͦ͒Ύ΅ ͫͦͺ͔ͭͯͪ ͊͘ ͫͼ͔͙͚͙ͤ͊ͪͤ ͍͔ͯͪͫͦ͟Υ 

¶ Action Mapping. 

¶ Lectora. 

 
ˮ͎͍͙ͪͦ͊͘ͼ͙Ύͭ  ͊ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͔͎ͨͪ͒͊͊͡ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤͭͦ ͤ͊ ͯ;͔͙͋ͤΎ 

͔͙ͣ͊ͭͪ͊͡ ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͙͎ͪ͊Φ ̉͊ͫͭ ͦͭ ͔͎͙͔ͨͪ͒͊͊ͤͭ͡ ͦ͋ͯ;͙͔͙ͭͤ͡ ͙͎͙ͪ ͍ 
˸ͯ͒Ά͡Σ ͙͔ͤ͊ͨͪͣͪΣ ͫ͊Υ 

¶ ˣ͔͔͙ͫͤͼ͊Φ 



˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ - ˤ͊ͪͤ͊ 

 

40 
 

¶ ˴ͪΆ͍͙ͫͭͦͫͦ͡ͼ͊Φ 

¶ ˿͙ͭ͊ͤ ͎͋ͦ͊ͭΦ 

¶ ˴͙͎ͪͨͭͦͪ͊ͣ͊Φ 

¶ ˿ͯ͒ͦͯ͟Φ 
ˤ͙ͫ;͙͟ ͔ͭ ͫ͊ ͤ͊ͫͦ;͔͙ͤ ͟Άͣ ͍ͯͫͦΎ͍͔͊ͤͭͦ ͤ͊ ͔͙͎͙ͭͪͣͤͦͦ͡;ͤ͊ͭ͊ ͋͊͊͘ ͨͦ 

ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͙͒ͫͼ͙͙ͨͤ͊͡Φ 
˻͙ͭ͡;͔ͤ ͫͦͺ͔ͭͯͪ ͊͘ ͔ͫͤͦ͡ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͦ͋ͯ;͙͔͙ͭͤ͡ ͙͎͙ͪ ͔ 

˿ͣ͊ͪͭˣ͙͒͡Άͪ (http://www.smartbuilder.com/elearning-examples/all-examples),       
͚ͦͭͦ͟ ͍͒͊͊ ͙ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͍ͭͦͪ;͔ͫͦ͟ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ 
ͯ;͔͙͋ͤΎ ͔͙ͣ͊ͭͪ͊͡Φ 

˩͙͒ͤ ͦͭ ͚ͤ͊-͔͙͔ͦͣͨͫͤͭ͟͟͡ ͔͙ͣͭͦ͒ ͊͘ ͍͒ͦ͋͊Ύ͔ͤͭͦ ͤ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟ 
͔ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͔ͫͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ ͍͙͙ͪͭͯ͊ͤ͡ ͔͙ͫͪ͒Φ ͔́ ͔͎ͨͪ͒͊͊ͭ͡ 
͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͙ͨͪ͊ͭ͟;͔ͫͦ͟ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͤ͊ͯ;͔ͤͦͭͦ ͙ ͍͔͔ͣ͊ͤ͘ ͤ͊ ͔ͪ΄͔͙ͤΎ 
͍ ͔ͫͪ͒͊Σ ͙͋͊͘͟͡ ͒ͦ ͔ͪ͊ͤͦͫͭͭ͊͡Φ ˽͙͔ͪͣͪ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͤͭͦ ͔ 
Virtual Programming Lab for Moodle (http://vpl.dis.ulpgc.es/ύΣ ͦ͟Ύͭͦ ͍ͨͦͦ͘͡Ύ͍͊ 
͙͙͔ͦͣͨͪ͊ͤ͟͡ ͙ ͔͍͔ͭͫͭ͊ͤ ͤ͊ ͎͙ͨͪͦͪ͊ͣ ͍ ͫΆ͙ͭͪͯ͒ͤ;͔͍ͫͭͦΣ ͊ͭͦ͟͟ ͙ͫ 
͙͔ͦͫͭ͊ͤ͊ͭ͡ ͦ͋ͯ;͍͊͊΅͙ ͔ͫΣ ͭ͊͊͟ ͙ ͫ ͔͍͔͙ͨͪͨͦ͒͊͊ͭͫ͟͡Ύ ͔͙ͨ͟Φ 

˹͚͊-ͨΆͤ͊ͭ͊͡ ͙ͫ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͙ͭͦ͘ ͔ͣͭͦ͒ ͙ͤ͊ͣͪ͊ ͙ͨͪ ͍͙͙͔ͪͭͯ͊ͤͭ͡ 
͍͔͍͔ͫͭͦΣ ͍ ͙ͦͭͦ͟ ͦ͋ͯ;͔͙͔͊ͣͭ ͔͙͍ͨͪ͗Ύ͍͊ͭ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫ ͙ ͙͙͍ͨͭ͊ͭ͘ 
͙ͣ͊ͫͣ͊ͤ͊ͭ͊͟͡ ͔͔ͫͭͨͤ ͤ͊ ͍Ά͍͙͡;͔͊ͤ ͍ ͦ͋ͯ;͔͙͔ͤͭͦΦ ́͊͟Ά͍ ͍ͫΎͭ ͔͎ͨͪ͒͊͊͡ 
͔ͨͪͦͭ͟Άͭ !ŎŜ aŀƴŀƎŜǊ ͤ͊ .bt tŀǊƛōŀǎ όhttp://acemanager.bnpparibas.com/), 
͚ͦͭͦ͟ ͔ͫ ͙͍ͨͦ͊͘͘͡ ͊ͭͦ͟͟ ͊͘ ͦ͋ͯ;͔͙͔ͤ ͤ͊ ͙ͫͭ͊͗͊ͤͭΣ ͭ͊͊͟ ͙ ͊͘ ͔͔ͫ͟͡ͼ͙Ύ ͤ͊ 
͙͊͒ͪ͟ ͊͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊Φ 

 

-˩˨˩˯˹˻˿́ˮ ˤ ˮ̂ ς ʕ ˢ˾˹ s

˽͔ͪ͘ ͔͙͔ͨͦͫ͒ͤͭ͡ ͍͔͒ ͎͙͙ͦ͒ͤ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ ͦ͋ͯ;͔͙͔ͤ ͍ 
ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ˤ͊ͪͤ͊ ͔ͫ ͍͙͍ͪ͊͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͫΆͫ ͤ͊͘;͙͔ͭͤͦ͡ 
͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͋ͪͦΎ ͔͎͙ͨͪ͒͊͊ͤ͡ ͔ͫͨͼ͙͙͊ͤͦͫͭ͡ ͙ ͫΆ͍͔ͦͭͭͤͦ ͤ͊ ͋ͪͦΎ 
͍͟͡Ό;͔͙ͤ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͍ ͙ͭ͊͘ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤΦ ͍́ͦ͊ ͎ͤ͊͊͊͡ 
͙͔͙ͤͭͤ͘ͺ͙ͼ͙͔ͪ͊ͤ ͤ͊ ͙͙ͯͫ͡Ύͭ͊ ͊͘ ͎͍ͨͦ͒ͦͭͦ͊ͭ͊͟ ͤ͊ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͫͭ͟͡ ͔͙͙ͨ͟ 
͊͘ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍͔ͫͭͤͦ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤΣ ͔ͦͭͦ͟ ͒͊ ͋Ά͔͒ 
͔ͦͤͯͪͤͭͤͦ͟͟ ͤ͊ ͨ͊͊ͪ͊͘ ͤ͊ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͎͙ͯͫͯ͡ ͍ ˣΆ͎͙͊ͪ͡ΎΦ 

˾͔͙͙͙͊ͪ͊ͤ͘͡ ͫ͊ ͍͔͒ ͨͪͦͯ;͍͙͊ͤΎ ͔ͨͪ͘ нлмр ͙ нлмс ͎͙ͦ͒ͤ͊ ͔ͫͪ͒ 
͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Σ ͙ͦͭͦ͟ ͫ͊ ͍͙͙ͦ͒͡ ͊ͤ͘Ύ͙ͭΎ ͙ ͫ͊ ͍͙ͨͦ͊͘͡͡ ͔͔ͭͪͦͤͤ͊ͭ͊͟͡ 
ͨ͊ͭ͡ͺͦͪͣ͊ ͊͘ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ˸ͯ͒Ά͡Φ ˽͔ͪ͘ нлмр ͎͙ͦ͒ͤ͊ ͨͦ͊ͤ͊͟ ͊͘ 
ͯ;͙͔͊ͫͭ ͔ ͙͔ͨͪ͊ͭͤ͊͘ ͒ͦ рп ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Σ ͦ͋ͯ;͍͊͊΅͙ ͍ ˨̅˻Σ ͊ͭͦ͟ он ͫ͊ 
ͨͦͨΆ͙͙ͤ͡͡ ͔͊ͤͭͤ͊ͭ͊͟ ͊ͪͭ͊͟ όрфΣнс҈ ͦͭ ͎͔͔ͤͪ͊ͤ͊ͭ͊͡ ͫΆ͍ͯͨͤͦͫͭ͟ύΦ 
ˮ͍͍͙͊͒ͦ͘͟Ύͭ ͔ͣͭͦ͒ ͔ ͔ͫͨͦͪ͒ ͍͙͔ͦͭͦ͊ͭ͘͡ ͔ͫΦ ˤ ͨͪͦͯ;͍͔͊ͤͭͦ ͔ͨͪ͘ нлмс ͎͙ͦ͒ͤ͊ 
͔ͫ ͍͟͡Ό;͍͊ͭ нт ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Φ 

ˤ ͙ͭ͊͋͡ͼ͊ м ͫ͊ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ ͚ͤ͊-͔͙͔ͨͦͤͭ͘͡ ͙͔͙ͤͫͭͪͯͣͤͭ ͤ͊ ˸ͯ͒Ά͡ 
͔ͫͨͦͪ͒ ͨ ͔͍͔͙͔ͪͨͦ͒͊͊ͭͭ͡Φ 

http://www.smartbuilder.com/elearning-examples/all-examples
http://vpl.dis.ulpgc.es/
http://acemanager.bnpparibas.com/
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ˮ͔͙ͤͫͭͪͯͣͤͭ 
 

˴͊;͍͔͊ͤ ͤ͊ ²ƻǊŘ ͔͙͒ͦͯͣͤͭ͟ ͙ t5C ͺ͚͍͔͊ͦ͡ 92,86% 

˽͍ͦͫͭ͊Ύ͔ͤ ͤ͊ ͙͊͒͊ͤ͘Ύ 87,50% 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ ͔͍͔ͭͫͭͦ 84,37% 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ;͊ͭ 78,13% 

˴͊;͍͔͊ͤ ͤ͊ ͙͔͙͚͙ͣͯͭͣ͒ͤ͡ ͔͔ͨͪͤͭ͊͘ͼ͙͙ 78,12% 

͙́͊͋͡ͼ͊ м:˹͚͊-͔͙ͨͦͤ͘͡ ͙͔͙ͤͫͭͪͯͣͤͭ ͍ ˸ ͯ͒Ά͡ όнлмр ͎Φύ 

 
˿͔ͪ͒ ͔͔ͨͭͭ ͚ͤ͊-͔ͨͪ͒ͨͦ;͙͙ͭ͊ͤ ͙͔ͤͫͭͪͯͣͤͭ͊ ͔͍ͨͪͦ͋͊͒͊͊ͭ͡ ͔͚͙͔͒ͤͦͫͭͭ 

͔ͨͪ͒ ͔͙͔ͪͫͯͪͫͭΦ ˮ͔ͣͤͤͦ ͔͚͙͔͒ͤͦͫͭͭ ͍ ˸ͯ͒Ά͡ ͔͎ͨͪ͒͊͊ͭ͡ ͨͦ-͎ͦ͡Ύͣ͊ 
͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟ ͍ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫΦ 

˽͔ͪ͘ нлмс ͎͙ͦ͒ͤ͊ ͔ͤ ͔ͫ ͤ͊͋͡Ό͍͒͊͊ͭ ͎͔͙ͦͣ͡ ͙ͪ͊͘͡;͙Ύ ͫ ͙͘͟͡Ό;͔͙͔ͤ 
ͤ͊ ͤ͊ͣ͊͡Ύ͍͔͊ͤͭͦ ͤ͊ ͤ͊͘;͙ͣͦͫͭͭ͊ ͤ͊ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ;͊ͭ͊ ό͍͙͗Φ ͙́͊͋͡ͼ͊ нύΦ 
͍́ͦ͊ ͔ͫ ͒Ά͙͗͡ ͤ͊ ͍͟͡Ό;͍͔͊ͤͭͦ ͤ͊ ͎͙͒ͪͯ ͺ͙ͦͪͣ ͊͘ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͫΆͫ 
͔͙͔ͫͭͯ͒ͤͭͭ ό͙͙͙͒ͫͯͫͦͤͤ͟ ͺ͙ͦͪͯͣΣ ͍Ά͙ͨͪͦͫ ͙ ͎͍͙ͦͭͦͦͪΣ ͙͙ͪ͊͋ͦͭͤ͡ͼ͙ ͙ ͭΦͤΦύ. 

 

ˮ͔͙ͤͫͭͪͯͣͤͭ 
 

˴͊;͍͔͊ͤ ͤ͊ ²ƻǊŘ ͔͙͒ͦͯͣͤͭ͟ ͙ t5C ͺ͚͍͔͊ͦ͡ 96,29% 

˽͍ͦͫͭ͊Ύ͔ͤ ͤ͊ ͙͊͒͊ͤ͘Ύ 88,89% 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ ͔͍͔ͭͫͭͦ 85,18% 

˴͊;͍͔͊ͤ ͤ͊ ͙͔͙͚͙ͣͯͭͣ͒ͤ͡ ͔͔ͨͪͤͭ͊͘ͼ͙͙ 74,08% 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ;͊ͭ 62,96% 

͙́͊͋͡ͼ͊ н: ˹ ͚͊-͔͙ͨͦͤ͘͡ ͙͔͙ͤͫͭͪͯͣͤͭ ͍ ˸ͯ͒Ά͡ όнлмс ͎Φύ 

 
˻΅͔ ͨͦ-͍͊͗ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͔ͫ ͨͦͯ͡;͍͊͊ ͦͭ ͔͙͔ͪͯͭ͊ͭͭ͘͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ 

͚ͤ͊-ͣ͊ͦ͟͡ ͙͔ͨͦͤ͊ͭͭ͘ ͙͔͙ͤͫͭͪͯͣͤͭ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ 
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˸ͯ͒Ά͡Φ ͙́͊͋͡ͼ͊ о ͔͍ͨͪ͒ͫͭ͊Ύ ͍͔͙͔ͫͪ͊ͤͤ ͊͘ ͍͒͊ͭ͊ ͎͔͙ͪ͊͗͒͊ͤ͘͡ ͔͙ͨͪͦ͒͊Υ 
 

ˮ͔͙ͤͫͭͪͯͣͤͭ нлмр ͎Φ нлмс ͎Φ 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ La{ ͔ͨ͊ͭ͟ 31,25% 33,33% 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ {/hwa ͔ͨ͊ͭ͟ 31,25% 29,63% 

˸ͦ͒ͯ͡ α˾͙͙͊͋ͦͭͤ͡ͼ͊έ 31,25% 18,52% 

˿Ά͍͔͒͊͊ͤ͘ ͤ͊ ²ƛƪƛ 25,00% 14,81% 

˿Ά͍͔͒͊͊ͤ͘ ͤ͊ ˮ͔͔ͤͭͪͤͭ 
͙ͫͭͪ͊ͤͼ͊ 

18,75% 14,81% 

͙́͊͋͡ͼ͊ о: ˹ ͚͊-ͣ͊ͦ͟͡ ͙ͨͦͤ͊ͭ͘ ͙͔͙ͤͫͭͪͯͣͤͭ ͍ ˸ͯ͒Ά͡ 

 
˹͊ ͨΆ͍͙͔ͪͭ ͍͔͒ ͔ͣͫͭ͊ ͫ͊ La{ ͙ {/hwa ͔͙͔ͨ͊ͭͭ͟Σ ͙ͦͭͦ͟ ͙͙͍ͫ͊ͭ͘͟ 

͔ͫͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ ͙ͨͦͤ͊ͤ͘Ύ ͊͘ ͙͍͔͔ͨͪ͗͒͊ͤ ͤ͊ ͯ;͔͋ͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͍ 
ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ ͔ͭͻ͙͔ͤͭ ͙ͫͭ͊ͤ͒͊ͪͭΦ ˻͙͔ͫͭ͊ͤ͊ͭ͡ ͙ͭͪ ͙ͨͦ͘ͼ͙͙ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ 
͔͚͙͒ͤͦͫͭ ͙ ͔͙ͪͫͯͪͫΣ ͙ͦͭͦ͟ ͨͦ-͔ͫͤͦ͡ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͍͔͔͙ͤ͒ͪͤ ͍ ͯ;͔͙͋ͤΎ 
ͨͪͦͼ͔ͫΣ ͤͦ ͍͔ͫ ͦ΅͔ ͔ͤ ͫ͊ ͙ͨͦͤ͊ͭ͘ ͊͘ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡Φ ˽͔ͪ͘ ͔͍ͫ͒͊͡΅͊ͭ͊ 
͎͙ͦ͒ͤ͊ ͤ͊͋͡Ό͍͔͒͊͊ͣ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͔͒͊͡ ͤ͊ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟Σ ͙ͦͭͦ͟ ͔ͤ ͫ͊ 
͙͊ͨͦͤ͊ͭ͘͘ ͫ ͨͦͫͦ;͔͙͔ͤͭ ͙͔͙ͤͫͭͪͯͣͤͭ ͤ͊ ˸ͯ͒Ά͡Φ 

˽͙ͪ ͙͔͍͔ͫ͒͊ͤͭͦ͘͡ ͤ͊ ͔͙ͫͪ͒ͤΎ ͨͪͦͼ͔ͤͭ ͤ͊ ͔͍͔ͤͨͦͤ͊͊ͤ͘ ͤ͊ ͔͙͔ͦͭ͒ͤͭ͡ 
͙͔͙ͤͫͭͪͯͣͤͭ ͦͭ;͙͔ͭ͊ͣ ͚ͫͭͦͤͦͫͭ ͦͭ мфΣсл҈ ͊͘ нлмр ͎͙ͦ͒ͤ͊Φ ˭͊ нлмс ͎͙ͦ͒ͤ͊ 
͙ͭͦ͘ ͨͪͦͼ͔ͤͭ ͤ͊ͣ͊͡Ύ͍͊ ͒ͦ ͍͙ͪ͊ͤ΅͔ ͦ ͭ тΣпл҈ ͎͔͙͔͋͊ͦ͒͊ͪͤ͡ ͤ͊ ͍͔͙͔ͤ͊ͨͪ͊ͤͭ 
͔͙ͨͪͦͣͤ ͍ ͔͎͙͔ͨͪ͒͊͊ͤͭ͡ ͦ͋ͯ;͔͙ͤΎ ͊͘ ͪ͊͋ͦͭ͊ ͫ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˸ͯ͒Ά͡Φ 

 

˭ˢ˴˶̑̉˩˹ˮ˩ 

˨͍ͦ͋͊Ύ͔ͤͭͦ ͤ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟ ͍ ͔͔͙͔ͭͪͦͤͤͭ͟͡ ͯ;͔͙͋ͤ ͍͔ͯͪͫͦ͟ 
ͫΆ͔͚͍͒ͫͭ͊ ͊͘ ͍Ά͍͙͡;͔͊ͤ ͤ͊ ͦ͋ͯ;͍͊͊΅͙Ύ ͔ͫ ͍ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫΣ ͨͦ-͔ͺ͙͊ͫͤͦ͟ 
͍ͯͫͦΎ͍͔͊ͤ ͤ͊ ͯ;͔͙͋ͤΎ ͔͙ͣ͊ͭͪ͊͡ ͙ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤͭͦ ͤ͊ 
ͦ͋ͯ;͔͙͔͊ͣͭΦ ˿Ά΅͔͍͍ͫͭͯ͊ͭ ͙ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘ ͔͙ͣͭͦ͒ ͊͘ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ 
͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟ ς ͦ ͭ ͨͦ-͙͔ͨͪͦͫͭͭΣ ͙ͦͭͦ͟ ͍͒ͦ͋͊Ύͭ ͙͙͒ͤ͊ͣ͊͟ ͍ ͔͍͔͔ͭͫͭͦͭ͟Σ ͒ͦ 
͔͙͔ͦͣͨͫͤͭ͟͟͡ ͍͙͙ͪͭͯ͊ͤ͡ ͍͔͍͔ͫͭͦΦ ˹͔ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͍͊͋ͪ͊͘ΎΣ ;͔ 
͍͙͔͚͍͙͔͊ͣͦ͒ͫͭͭͦ͘ αͦ͋ͯ;͍͊͊΅ ͔ͫ ς ͯ ;͔͋ͤͦ ͫΆ͒Ά͙͔ͪ͗͊ͤά ͔ ͫ͊ͣͦ ͔͙͒ͤ ͔͊ͫͨͭ͟ 
ͤ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭͭ͊͟Φ ˿͔͍͒͊͡ ͒͊ ͔ͫ ͔͙ͦͭ͒͡ ͤ͊͘;͙͔ͭͤͦ͡ ͍͙͙͔ͤͣ͊ͤ ͊ͭͦ͟͟ ͙ ͤ͊ 
͍ͪΆ͊ͭ͊͘͟ ͔ͣ͗͒ͯ ͔͙͔ͦͭ͒ͤͭ͡ ͦ͋ͯ;͍͊͊΅͙ ͔ͫΣ ͭ͊͊͟ ͙ ͔ͣ͗͒ͯ ͭΎͻ ͙ 
͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡Φ ͍́ͦ͊ ͔͎ͨͪ͒ͨͦ͊͊͡ ͙ͤ͊͡;͙͔ ͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͭͻ͙ͤ;͔͙ͫ͟ 
͙ͨͦͤ͊ͤ͘Ύ ͙ ͔͙ͯͣͤΎ ͙ ͦͭ ͍͔͔͒ͭ ͙ͫͭͪ͊ͤΦ 
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˽͔͍͔͙ͪͨͦ͒͊͊ͭͫ͟͡Ύͭ ͫΆ͍ͫͭ͊ ͍ ˮ̂ ς ˤ͊ͪͤ͊ ͔͙͙ͪ͊ͪ͊͘͡ ͍͙͔ͫͦͭ ͨΆ͍͙ͪ 
͍͔͔͙ͯͪͤ ͫͭΆ͙ͨ͟ ͍ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͙͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͙ͣͭͦ͒ ͤ͊ ͔-ͦ͋ͯ;͔͙͔ͤΦ 
˻͔ͭ͋͡Ύ͍͊͘ ͔ͫ ͎͔ͨͪͦͪͫ ͙ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͍͔ͨͦͤ͊͊ͤͭͦ͘Σ ͙ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ 
͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͙͔͙͔ͤͫͭͪͯͣͤͭͭ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͊͘ ͔-ͦ͋ͯ;͔͙͔ͤΦ ͍́ͦ͊ ͦ͋͊;͔ 
ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͔͍ͨͪΆ͔ͪͤ ͍ ͋͊͊͘ ͊͘ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͍͙ͤͦΣ ͦ΅͔ ͨͦ-͙͔͙͍͙ͤͭͪ͊ͭͤ͟ 
͔͙ͣͭͦ͒ ͤ͊ ͔͍͔ͨͪͨͦ͒͊͊ͤ ͍ ͙ͭ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͙͔ͣͤ͘Ύ΅͊ ͔ͫ ͯ;͔͋ͤ͊ ͔ͫͪ͒͊Φ 

 

ˮ˭˽˻˶˭ˤˢ˹ˢ ˶ˮ́˩˾ˢ́̂˾ s

1. [1] Khalil Ajami and Maher Suleiman. Evaluating Interactive Learning Content in an 
eLearning Environment. eLearn 2014, 6, pages. 

2. [2] So, Hyo-Jeong. "Designing Interactive and Collaborative E-Learning Environments." 
Handbook of Research on Instructional Systems and Technology. IGI Global, 2008. 596-
613. Web. 7 Nov. 2016. 

3. [3] Tanis, M. Cues to Identity in CMC. The impact on Person Perception and 
Subsequent Interaction Outcomes. Thesis University of Amsterdam. Enschede: Print 
Partners Ipskamp. 2003. 

 

˨ˢ˹˹ˮ ˭ˢ ˢˤ́˻˾ˢ ˮ  s˨˾˩˿ ˭ˢ ˴˻˾˩˿˽˻˹˨˩˹̇ˮ ̒

˽͔ͭΆͪ ˴͙͙͍ͪ͊ͫͣͪͦ ˽͔͍ͭͪͦ 
˭͔͙͊ͣͫͭͤ͟-͙͔͒ͪͭͦͪ͟ ͤ͊ ͔̇ͤͭΆͪ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͙ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ 
͙ͨͪ ˮ̂ ς ˤ͊ͪͤ͊ ͦͭ ͔͔͍͙͒ͣͪ͟ нлмп ͎͙ͦ͒ͤ͊Φ ˹͊ͯ;͙ͤ ͙͔͔͙ͤͭͪͫ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ 
͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ ;͍͔ͦ΄͙͔ͭ͟ ͔͙ͪͫͯͪͫΣ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͔͙͎ͣ͊ͪͭͤ͊͟Φ 
ˢͫ ͙͔ͫͭͤͭ ͟Άͣ ͔͊ͭ͒ͪ͊͟ α͍͔͙͔̂ͨͪ͊ͤ͡ ͙ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύά, 
ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ʕ ͊ͪͤ͊Φ  
e -mail: p.k.petrov@ue-varna.bg  
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˨ˮ˿́ˢ˹̇ˮ˻˹˹˻́˻ ˻ˣ̂̉˩˹ˮ˩ ˤ ˮ˴˻˹˻˸ˮ̉˩˿˴ˮ 
̂˹ˮˤ˩˾˿ˮ́˩́ ς ʕ ˢ˾˹ˢΥ ˿ ̌˿́˻̒˹ˮ˩ ˮ ˽ ˩˾˿˽˩˴́ˮˤˮ ˭ˢ 

˾ˢ˭ˤˮ́ˮ˩ 

˨˻̇Φ ˨-˾ ˿ˮ ˶ˤˮ̒ ˥˩˻˾˥ˮ˩ˤˢ ˣ˶ˢ˥˻˩ˤˢ 

ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ʕ ͊ͪͤ͊ 

 

Abstract: The fast spread of the new information and communication 
technologies sets number of challenges in front of the Higher Education 
Institutions in order to offer high quality distance and e-learning in both Bachelor 
and Master`s Degree. The growing interest to that form of education is based on 
the improved opportunities for access to the offered courses (academic 
disciplines and specialties).The construction of modern educational 
environment, based on the contemporary information and communication 
technologies, is included in the National Strategy of Lifelong Learning. In relation 
to that, the primary goal of this report is to present the current state of the 
Distant Learning educational program at the University of Economics ς Varna 
and to outline some guidelines of its future development. University of 
Economics ς Varna has built well-functioning technological infrastructure, 
required to support the distance learning program. The lecturers at the 
University are familiar with the capabilities of the Moodle platform which is 
allowing the application of modern and up to date methods for distance 
learning. The efforts are aimed at improving the technology of education with 
alternative forms and methods of work, including the use of e-content.  

 

Keywords: accredited specialties in distance learning, organization of the 
distance learning education, distance learning infrastructure, electronic 
educational materials and resources. 

 
ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ˤ͊ͪͤ͊ ͔ ͚ͤ͊-ͫͭ͊ͪͦͭͦ ͍͙ͫ΄͔ 

͙͙ͦͤͦͣ͟;͔ͫͦ͟ ͯ;͙͙͡΅͔ ͍ ͫͭͪ͊ͤ͊ͭ͊Φ ˸͙͙ͫΎͭ͊ ͣ  ͯ ͔ ͒͊ ͋Ά͔͒ ͍͔ͦ͒΅͊ 
͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ ͙ ͤ͊ͯ;ͤ͊ ͙͙ͤͫͭͭͯͼ͙Ύ ͫ ͍ͯͭΆ͔ͪ͒ͤ͊ ͙͔͙͒ͤͭ;ͤͦͫͭ ͍ 
͔͍͔͚ͪͦͨͫͦͭͦ͟ ͍͔ͦ͋ͪ͊ͦ͊ͭͤͦ͘͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͙͔͙ͦͪͤͭͪ͊ͤ͊ ͟Άͣ ͙͎ͦͫͯͪΎ͍͔͊ͤ 
ͤ͊ ͍͙ͫͦͦ͊͟͟;͔͍͔ͫͭͤͦ ͦ͋ͯ;͔͙͔ͤ ͤ͊ ͔͙ͫͭͯ͒ͤͭ ͙ ͙͒ͦͭͦͪ͊ͤͭ͟ ͍ ͙ͯͤͫͦͤ ͫ 
ͦͤ͟ͼ͔ͨͼ͙Ύͭ͊ ͊͘ ͯ;͔͔ͤ ͔ͨͪ͘ ͼ͔͙͡Ύ ͙͍͗ͦͭΣ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͤ͊͘;͙͙ͣ ͤ͊ͯ;͙ͤ 
͙͔͍͙ͫ͒͊ͤ͘͡Ύ ͙ ͔͎͔ͨͪ͒͊͊ͤ͡ ͤ͊ ͔͙ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤ͟͟ ͔ͪ΄͔͙ͤΎ ͫ ͚ͯͫͭͦ;͙͍ 
͙͙ͦͤͦͣ͟;͔͙ͫ͟ ͙ ͦ͋΅͔͍͔ͫͭͤ ͔ͺ͔ͭ͟Φ ͙͍͔͙͔̂ͤͪͫͭͭΆͭ ͔͍ͨͪ͒ͦͫͭ͊Ύ ͊͟;͔͍͔͙ͫͭͤ 
͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͎͙ͯͫͯ͡ ͙ ͍͔ͨͪͦ͗͒͊ ͦ͋ͯ;͔͙͔ͤ ͍Ά͍ ͍͙ͫ;͙͟ ͔͔͙ͫͭͨͤ ͙ ͺ͙ͦͪͣΥ 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 
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͔͍ͪ͒ͦͤ͊Σ ͊͒ͦ͘;ͤ͊ ͙ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊40Φ ˨͙ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ ͦ͋ͯ;͔͙͔ͤ ό˨˻ύ ͔ͫ 
ͦͫΆ΅͔͍ͫͭΎ͍͊ ͤ͊ ͍ͦͫͤͦ͊ͭ͊ ͤ͊ ͫΆ͍͔͔͙ͪͣͤͤ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ 
͙ͦͣͯͤ͊͟͟ͼ͙͙ͦͤͤ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͔ͨͪ͘ ͔͙͔ͨͦͫ͒ͤͭ͡ ͎͙͙ͦ͒ͤ ͙͔͙͍ͤͭͤͤͦ͘ ͔ͫ 
͍͙͍ͪ͊͘Φ͊ ˿͔ͪ͒͊ͭ͊ ͊͘ ˨  ˻͍ ˮ̂ ς ˤ͊ͪͤ͊ ͔ ͔͙͙͊ͪ͒ͭͪ͊ͤ͊͟ ͦͭ ˹͊ͼ͙ͦͤ͊ͤ͊ͭ͊͡ 
͎͔͊ͤͼ͙Ύ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͙ ͔͙͊ͪ͒ͭ͊͟ͼ͙Ύ ό˹ˢ˻ˢύ ͔ͨͪ͘ нлмп ͎Φ ˽͔ͪ͘ нлмс ͎Φ ͫ͊ 
͔͙͙͙͊ͪ͒ͭͪ͊ͤ͟ ͊͘ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͔ͫ ͔͒ͣ ͍͋͊͊͊͟͡Ά͙ͪͫ͟ 
͔ͫͨͼ͙͙͊ͤͦͫͭ͡ ͦͭ ͍͔͒ ͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ς αˮ͙ͦͤͦͣ͊͟͟έ ͙ 
ά͙ͯͪ ͘ΆͣέΦ ˤ ͍͔ͦ͋ͪ͊ͦ͊ͭͤͦ͘͡-͍͙͊͟͡ͺ͙͊͟ͼ͙ͦͤͤ͊ͭ͊ ͔͔ͫͭͨͤ ό˻˴˿ύ α͎͙ͣ͊ͫͭΆͪέ 
ͦ͋ͯ;͔͙͔ͤͭͦ ͍ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͔ͫ ͦͫΆ΅͔͍ͫͭΎ͍͊ ͍ ͔ͨͭ ͔͙͙͙͊ͪ͒ͭͪ͊ͤ͟ 
͔ͫͨͼ͙͙͊ͤͦͫͭ͡Φ 

͔̇ͭ͊͡ ͤ͊ ͙ͭͦ͘ ͒ͦ͊͒͟͡ ͔ ͒͊ ͔͍͙ͨͪ͒ͫͭ͊ ͫ ΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ͭ͊ 
ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ό˨̅˻ύ ͍ ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ˤ͊ͪͤ͊ ͙ ͍Ά͘ 
͍ͦͫͤͦ͊ ͤ͊ ͔͙͍͙ͦ͋ͭͤ͟ ͙͙͊ͤ͊͘͡ ͒͊ ͦ;͔͔ͪͭ͊ ͤΎ͙ͦ͟ ͙ͤ͊ͫͦ͟ ͊͘ ͔͚ͤͤͦͭͦ ͍͙͙͔ͪ͊ͭ͘Φ 

ˤ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ ˹͔͊ͪ͒͋͊ͭ͊ ͊͘ ͒Ά͍͙͔ͪ͗͊ͤͭ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͊͘ 
͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ ˨̅˻ ͍Ά͍ ͍͙ͫ΄͙͔ͭ ͯ;͙͙͡΅͊Σ ͔͚͒ͤͦͫͭͭ͊ ͨͦ ͙͔ͨ͊ͤͪ͊ͤͭͦ͡Σ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͙ ͍͔͔ͨͪͦ͗͒͊ͤͭͦ ͤ͊ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ͭ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͍ ˮ̂ 
ς ˤ͊ͪͤ͊ ͔ͫ ͦͫΆ΅͔͍ͫͭΎ͍͊ ;͔ͪ͘ ͔ͫͨͼ͙͊ͤͦ͡ ͫΆ͔͒͊͒ͤͦ͘ ͍ͦ͋ͫͯ͗͊͡΅ͦ ͍͔ͤͦ͘ - 
͔̇ͤͭΆͪ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͙ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ό̇˩˨˻ύ41.  

 

˻˿˹˻ˤ˹ˮ́˩ ˸˻˸˩˹́ˮ ˽˾ˮ ˻˾˥ˢ˹ˮ˭ˢ̇ˮ̒́ˢ ˹ˢ ˨̅˻ ˤ ˮ̂ ς ʕ ˢ˾˹ˢ ˿ˢΥ 

ˤ ͔͔͙ͫͣͫͭͪ͊ͤ͊ͭ͊͡ ͭ͊ͫ͊͟ ͊͘ ͦ͋ͯ;͔͙͔ͤ ͔ͫ ͍͟͡Ό;͍͊ ͨΆ͔ͤ͡ ͔ͦͣͨͭ͟͟͡ 
͔͔͙ͭͪͦͤͤ͟͡ ͯ;͔͙͋ͤ ͔͙͙ͣ͊ͭͪ͊͡ ό˩̂˸ύ ͙  ͔͙ͪͫͯͪͫ ͊͘ ͫΆ͍͔͙ͦͭͭͤΎ ͔͔ͫͣͫͭΆͪΦ 

¶ ̂;͔͋ͤ͊ͭ͊ ͎͙ͦ͒ͤ͊ ͍͟͡Ό;͍͊ ͙͔ͣͤ͘ ͙ ͔͔ͭͤ͡ ͔͔ͫͣͫͭΆͪΣ ͙ͦͭͦ͟ ͫΆ͍ͨ͊͒͊ͭ 
ͨͦ ͍͔͔ͪͣ ͫΆͫ ͫΆ͍͔͙͔ͦͭͭͤͭ ͔͔͙ͫͣͫͭͪ ͍ ͔͍ͪ͒ͦͤ͊ ͺͦͪͣ͊Φ 
˽ͪͦ͒Ά͙͔͗ͭͤͦͫͭͭ͊͡͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͔ͤ ͔ͫ ͙ͪ͊͘͡;͍͊͊ ͦͭ ͙ͭ͊͘ ͙ͨͪ 
͔͍ͪ͒ͦͤ͊ͭ͊ ͺͦͪͣ͊Φ  

¶ ˮ͙͙͔ͨͭͭ͘ ͔ͫ ͍͔ͨͪͦ͗͒͊ͭ ͙ͨͪͫΆ͍͔ͫͭͤͦ ͨͦ ͎ͪ͊ͺ͙͟ ͤ͊ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫΣ 
ͦ͋Ύ͍͔ͤ ͍ ͤ͊;͊ͦͭͦ͡ ͤ͊ ͔͔ͫͣͫͭΆͪ͊Φ  

¶ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͍ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ 
ͺͦͪͣ͊ ͍͟͡Ό;͍͊ ͙ͨͪͫΆ͍͔͙ͫͭͤ ͙ ͔͙ͤͨͪͫΆ͍͔͙ͫͭͤ ͔͙͙ͨͪͦ͒Φ  

¶ ˽͙ͪͫΆ͍͔͙͔ͫͭͤͭ ͔͙͙ͨͪͦ͒ ͫ͊ ͫ ͨͪͦ͒Ά͙͔͗ͭͤͦͫͭ͡͡ ͍ͪ͊ͤ͊ ͤ͊ нл ͤ͊ ͫͭͦ 
ͦͭ ͙͊ͯ͒ͭͦͪͤ͊ͭ͊ ͔͊ͭͦͫͭ͘Σ ͔͍͙͔ͨͪ͒͒ͤ͊ ͍ ͯ;͔͙͋ͤΎ ͨ͊ͤ͡ ͊͘ ͔͍ͪ͒ͦͤ͊ͭ͊ 
ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͨͦ ͔͒͊͒ͤ͊ ͔ͫͨͼ͙͊ͤͦͫͭ͡Φ ˽͙ͪͫΆ͍͔͙͔ͫͭͤͭ 

                                                      
40 ʕ  ˿͔͎͙ͭͪ͊ͭΎͭ͊ ͊͘ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ʕ ͊ͪͤ͊ ͊͘ ͔͙ͨͪͦ͒͊ нлмр ς 2020 
͎Φ ͔ͫͪ͒ ͔͙͔͊ͦ͗ͤͭ͘͡ ͼ͔͙͡Σ ͔͙ͣͪ͟ ͙ ͔͚͙͒ͤͦͫͭ ͍ ͯ;͔͋ͤ͊ͭ͊ ͔͚͒ͤͦͫͭ ͫ͊Υ ͙͍͙ͨͪ͡;͔͊ͤ ͤ͊ 
͙͊ͤ͒͒͊ͭ͟-͔͙ͫͭͯ͒ͤͭ ͍ ͙ͪ͊͘͡;͙͔ͤͭ ͺ͙ͦͪͣ ͊͘ ͦ͋ͯ;͔͙͔ͤ ͫ ͊͟ͼ͔ͤͭ ͍Άͪͻͯ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͙ 
ͦ͋ͯ;͔͙͔ͤ ͤ͊ ;ͯ͗͒ ͔͙͘͟Τ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ͭ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͍ ˻˴˿ 
α͍͋͊͊͊͟͡Άͪέ ͙ ˻˴˿ α͎͙ͣ͊ͫͭΆͪέ ͍ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ ͍Ά͙͔͙͔ͨͪͭͭ͘ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ ͙͔͙͙ͦͪͤͭͪ ͙ ͍ 
͔ͦͤͭͫͭ͊͟͟ ͤ͊ ͦͤ͟ͼ͔ͨͼ͙Ύͭ͊ ͊͘ ͯ;͔͔ͤ ͔ͨͪ͘ ͼ͔͙͡Ύ ͙͍͗ͦͭΦ 
41 ˽ ͍͙ͪ͊͊ͭ͊͡ ͊͘ ͚͍ͯͫͭͪͦͫͭͦͭͦΣ ͔͚͒ͤͦͫͭͭ͊ ͙ ͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ ̇˩˨˻ ͫ͊ ͒ͦͫͭΆ͙ͨͤ ͦͭ ͚ͫ͊ͭ͊ ͤ͊ 
˨˻ ͤ͊ ͔͊͒ͪͫΥ ƘǘǘǇΥκκƳƻƻŘƭŜΦǳŜ-varna.bg/ 
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͔͙͙ͨͪͦ͒ ͔ͫ ͍͔ͨͪͦ͗͒͊ͭ ͍ ͤ͊;͊ͦͭͦ͡ ͤ͊ ͔͔ͫͣͫͭΆͪ͊Φ  

¶ ˹͔͙ͨͪͫΆ͍͔ͫͭͤ͊ͭ͊ ;͊ͫͭ ͦͭ ͯ;͔͙͔͋ͤͭ ͊ͤ͘Ύ͙ͭΎ ͔ͫ ͍͔ͨͪͦ͗͒͊ ͨͦ͒ 
ͺͦ ͪͣ͊ͭ͊ ͤ͊Υ ͎͍ͫ͊ͣͦͨͦ͒ͦͭͦ͊͟Σ ͚ͦͤ͊ͤ͡ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͫ ͙ͭͭͯ͡Ύ͙ͪ ͙ 
͙͔͙͊ͫͫͭͤͭΣ ͎͔ͨͦ͊͊ͤ͡ ͤ͊ ͔͍͔ͭͫͭͦΣ ͎͍ͨͦ͒ͦͭͦ͊͟ ͤ͊ ͍͙ͯͪͫͦ͟ ͙ͪ͊͋ͦͭΣ 
͔͙ͨͪͦͭ͟ ͙ ͎͙͒ͪͯ ͔͚͙͒ͤͦͫͭΣ ͔͍͙͔͙ͨͪ͒͒ͤ ͍ ͯ;͔͋ͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ͨͦ 
ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͙͒ͫͼ͙͙ͨͤ͊͡Φ 

¶ ˮ͔͙͍ͤͭͪ͊ͭͤͦͭͦ͟ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫΆͫ ͔͙͔ͫͭͯ͒ͤͭͭ ͔ͫ ͙͎ͦͫͯͪΎ͍͊ ;͔ͪ͘ 
ˮ͔͔ͤͭͪͤͭ ͙͋͊ͪ͊ͤ͊ͭ͊͘ ͨ͊ͭ͡ͺͦͪͣ͊ ˸ͯ͒Ά͡ όƘǘǘǇΥκκƳƻƻŘƭŜΦǳŜ-
ǾŀǊƴŀΦōƎκύΦ ˤ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͨΆ͍͙ͪΎ ͙ͨͪͫΆ͍͔ͫͭͤ ͔͙ͨͪͦ͒ ̇˩˨˻ 
͎͙͙ͦͪ͊ͤͪ͊͘ ͙ ͍͔ͨͪͦ͗͒͊ ͍ͫͭΆ͙͔͔ͨͭͤ͡ ͯͪͫ͟ ͊͘ ͍͔͊ͨͦͤ͊͊ͤ͘͘ ͤ͊ 
͍͙͔͙͔ͤͦͦͨͪͭͭ ͔͙ͫͭͯ͒ͤͭ ͫ ͔ͭͻ͎͙ͤͦͦ͡Ύͭ͊ ͊͘ ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤ ͤ͊ 
͙͔͙͍ͤͭͪ͊ͭͤ͊͟ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ;͔ͪ͘ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊Σ ͊ͭͦ͟͟ ͙ ͫ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͒ͦͫͭΆͨ͊ ͒ͦ ˩̂˸ ͙ ͔͙ͪͫͯͪͫΦ ˤ͔͙ͫ͟ ͔͔ͫͣͫͭΆͪ ͔ͫ 
͎͙͙ͦͪ͊ͤͪ͊ͭ͘ ͦ͋ͯ;͔͙ͤΎ ͙ ͊͘ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Φ 

¶ ˨ͦͫͭΆͨΆͭ ͒ͦ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˸ͯ͒Ά͡ ͙͙͍ͫ͊͘͟ ͔͙͔ͨͦͭͪ͋ͭͫͦ͟͡ ͙͔ͣ ͙ 
ͨ͊ͪͦ͊͡Φ ˿͔͒͡ ͙͍͔͊ͨͫ͊ͤͭͦ͘ ͙ͫ ͙͒ͫͭ͊ͤͼ͙͙͔ͦͤͤͭ ͔͙ͫͭͯ͒ͤͭ ͎͙ 
ͨͦͯ͡;͍͊͊ͭ ͤ͊ ͔͔ͭͪͦͤͤ͊ͭ͊͟͡ ͙ͫ ͨͦ΅͊ ͦͭ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊ ͤ͊ 
ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊Φ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͔ ͍͔͙ͫ͟ ͔ͫͭͯ͒ͤͭ ͒͊ ͔ͫ ͙͊ͨ͘΄͔ ͟Άͣ 
͙ͯ͘;͍͙͔͊͊ͤͭ ͦͭ ͔͎ͤͦ ͙͒ͫͼ͙͙͙ͨͤ͡ ͔ͨͪ͘ ͫΆ͍͔͙ͦͭͭͤΎ ͔͔ͫͣͫͭΆͪΣ ͊͘ ͒͊ 
ͨͦͯ͡;͙ ͒ͦͫͭΆͨ ͒ͦ ˩̂˸ ͙ ͔͙ͪͫͯͪͫ42Φ ˤ͔͙ͫ͟ ͔ͫͭͯ͒ͤͭΣ ͚ͦͭͦ͟ ͔ ͨͦͯ͡;͙͡ 
͒ͦͫͭΆͨΣ ͔ͣͦ͗ ͒͊ ͙ͨͪ͊͘΅͊ ͫΆͦ͋΅͔͙ͤΎ ͙ ͒͊ ͙͙ͦͣͯͤͪ͊͟͟ ͔͋͘ 
͎͙ͦͪ͊ͤ;͔͙ͤΎ ͫΆͫ ͍͙͔ͫͦͭ ͔͎͙ͦ͟͡ ͙ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Φ 

˽͔ͪ͘ нлмр ͙ нлмс ͎Φ ̇˩˨˻ ͟Άͣ ˮ̂ ς ˤ͊ͪͤ͊ όͫΆ͍͔ͣͫͭͤͦ ͫ ͔̇ͤͭΆͪ ͊͘ 
͊͟;͔͍ͫͭͦ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦύ ͍͔͔ͨͪͦ͒ ͔͙ͪ͒ͼ͊ ͨͪͦͯ;͍͙͊ͤΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ˨̅˻ ͍ 
͙͍͔͙͔ͯͤͪͫͭͭ͊Φ ˽ͦͯ͡;͔͙͔ͤͭ ͔͙ͪͯͭ͊ͭ͘͡ ͫ͊ ͦ͋ͦ͋΅͔͙ͤ ͙ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ ͔ͨͪ͒ 
͔͙͊͊͒ͣ͟;ͤ͊ͭ͊ ͦ͋΅ͤͦͫͭΦ ˹͍͔͙͔͊ͨͪ͊ͤͭ ͨͪͦͯ;͍͙͊ͤΎ ͫ͊ ͔͍͙͔͙ͨͪ͒ͫͭ͊ͭͤ͡ ͙ 
͔͙͔ͪͯͭ͊ͭͭ͘͡ ͦͭ ͭΎͻ ͫ͊ ͙͍͙ͨͦ͊ͤ͘͘͡ ͊͘ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ 
͔͎ͨͪ͒͊͊ͤ͊ͭ͊͡ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ ͎ͯͫͯ͊͡Φ  

˽Ά͍ͪ͊ͭ͊ ͔͎͙͊ͭͦͪ͟Ύ ͨͪͦͯ;͍͙͊ͤΎ43 ͫ͊ ͫͪ ͔͒ ͔͙͔ͫͭͯ͒ͤͭͭΣ ͦ͋ͯ;͍͙͊͊ͤ ͍ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͍ ˮ  ̂ς ˤ͊ͪͤ͊ ͍ ˻˴˿ α͍͋͊͊͊͟͡Άͪέ ͙ ˻˴˿ α͎͙ͣ͊ͫͭΆͪέΦ 
˹͍͔͙͊ͨͪ͊ͤ ͫ͊ ;͔ͪ͘ ͙͔ͫͫͭͣ͊ͭ͊ ͊͘ ͚ͦͤ͊ͤ͡ ͨͪͦͯ;͍͙͊ͤΎ ͤ͊ ͙͍͔͙͔ͯͤͪͫͭͭ͊. 
ˮ͍͍͙͊͒ͦ͘͟Ύͭ ͔ͣͭͦ͒ ͔ ͔ͫͨͦͪ͒ ͍͙͔ͦͭͦ͊ͭ͘͡ ͔ͫΦ ˾͔͎͙͙ͫͭͪͪ͊ͤ ͔ ͍͙͔ͫͪ͊ͤͭͤͦ͡ 
͍͙ͫͦ͟ ͙͔͔ͤͭͪͫ ͦͭ ͫͭͪ͊ͤ͊ ͤ͊ ͦ͋ͯ;͍͙͔͊͊ͤͭ ͒͊ ͒͊͒͊ͭ ͔͙͔ͣͤͤ ͨͦ ͎͔͙͔ͪ͊͗͒͊ͤͭ͘͡ 
͔͙ͨͪͦ͋ͣ͡Φ ˸͎ͦ͊ͭ ͒͊ ͔ͫ ͦ͋ͦ͋΅Ύͭ ͔͙͔ͫ͒ͤͭ͡ ͔͙ͪͯͭ͊ͭ͘͡Υ 

                                                      
42 ˮ ͤͺͦͪͣ͊ͼ͙Ύͭ͊ ͍ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͊͘ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͔ ͊͘΅͙͔ͭͤ͊ ͦͭ ˭͊ͦͤ͊͟ ͊͘ 
͍͊ͭͦͪͫͦͭͦ͟ ͍ͨͪ͊ͦ ͙ ͙͔ͫͪͦ͒ͤͭ ͣͯ ͍ͨͪ͊͊Φ ˾͊ͨͪͦͫͭͪ͊ͤ͘Ύ͍͔͊ͤͭͦ ͚ ͨͦ͒ ͍͊͊ͭͦ͟͟ ͙ ͒͊ ͔ ͺͦͪͣ͊Σ ͫ 
͍͊͊ͭͦ͟͟ ͙ ͒͊ ͔ ͼ͔͡ ͙ ͍ ͍͊͊ͭͦ͟͟ ͙ ͒͊ ͔ ͔͙ͣ͒ΎΣ ͙͔ͤͦͫͭ͡ ͙͙͡ ͦͣͨ͟ΌͭΆͪͤ͊ ͔ͫͪ͒͊ ͔ͣͦ͗ ͒͊ ͔ͫͭ͊ͤ 
ͫ͊ͣͦ ͫΆͫ ͫΆ͎͙͔͊ͫͭͦ͡ ͤ͊ ˮ̂ ς ʕ ͊ͪͤ͊Φ 
43 ˽ ͪͦͯ;͍͔͊ͤ ͤ͊ ͔ͭͣ͊ α͍͔͍͔̂͒ͦͭͦͪͤͦͫͭ͡ ͦͭ ͦ͋ͯ;͔͙͔ͤͭͦ ͍ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͍ ˮ̂ ς 
ˤ͊ͪͤ͊έΦ ˽͔ͪ͘ нлмр ͎Φ ͦ͋ͻ͍͊΅͊ ͔͙ͫͭͯ͒ͤͭ ͦͭ ˻˴˿ α͎͙ͣ͊ͫͭΆͪέΣ ͊ ͔ͨͪ͘ нлмс ͎Φ ͦ͋ͻ͍͊΅͊ ͔͙ͫͭͯ͒ͤͭ 
ͦͭ ˻˴˿ α͎͙ͣ͊ͫͭΆͪέ ͙ ͦͭ ˻˴˿ α͍͋͊͊͊͟͡ΆͪέΦ ˽͔ͪ͘ нлмр ͎Φ ͔ ͍͔͔ͨͪͦ͒ͤͦ ͙ ͨͪͦͯ;͍͔͊ͤ ͤ͊ ͔ͭͣ͊ 
α˾͔͙͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭΣ ͍͊͘Άͪ΄͙͙͡ ͔ͫͨͼ͙͊ͤͦͫͭ͡ ͍ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ 
͍ ˮ̂ ς ʕ ͊ͪͤ͊έΣ ͔ͦͭͦ͟ ͦ͋ͻ͍͊΅͊ ͍͊͘Άͪ΄͙͙͔ͭ͡ ͎͙͙ͣ͊ͫͭͪΦ 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 
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¶ ˿Ά͍͔ͫͣ ͦ;͍͊͊ͤͦ͟ ͔͙͔ͫͭͯ͒ͤͭͭ ͫ͊ ͙͙͋ͪ͊͘͡ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ͭ͊ ͺͦͪͣ͊ 
͙ͨͦͪ͊͒ ͺ͊ͭ͊͟Σ ;͔ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͦ͋ͯ;͍͊͊ͭ ͔͙ͤͨͪͫΆ͍͔ͫͭͤͦΦ ˮ ͙ͨͪ ͍͔͔͒ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͔ͫͪ͒ ͔͔ͦͨͪ͒͡Ύ΅͙͔ͭ ͙ͨͪ;͙͙ͤ ͊͘ ͙͋ͦͪ͘ ͙ͨͪ фр-фу ҈ ͦͭ 
͔͔͙͔ͪͫͨͦͤ͒ͤͭͭ ͔ͫ ͨͦͫͦ;͍͊ ͍Άͣͦ͗ͤͦͫͭͭ͘ ͊͊͘ ͦ͋ͯ;͔͙͔ͤ ͍ ͫΆ;͔͙͔ͭ͊ͤ 
ͫ ͪ͊͋ͦͭͤ͊ ͔͊ͭͦͫͭ͘Σ ͔͍ͫ͒͊ͭ͡ ͒ͦ͋ͪ͊ͭ͊ ͙͎͔ͦͫͯͪͤͦͫͭ ͫ ˩̂ ˸͙ ͔͙ͪͫͯͪͫΣ 
͔͎ͨͪ͒͊͊ͤͦͭͦ͡ ͊͟;͔͍ͫͭͦ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦΣ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͦ ͋ͯ;͔͙͔ͤ ͦͭ 
͍͟Ά΅͙Σ ͣ͊͡Ά͟ ͚͋ͪͦ ͙ͨͪͫΆ͍͔͙ͫͭͤ ;͍͔͊ͫͦΦ  

¶ ˮ ͙ͨͪ ͍͔͔͒ͭ ˻˴˿ ͍͔͍͔ͯ͒ͦͭͦͪͤͦͫͭͭ͊͡ ͦͭ ͦ͋ͯ;͔͙͔ͤͭͦ ͍ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͍ ˮ̂ ς ˤ͊ͪͤ͊ ͔ ͍͙ͫͦ͊͟Φ ˭͊ ͦͼ͔ͤ͊͟ ͤ͊ 
͍͔͍͔ͯ͒ͦͭͦͪͤͦͫͭͭ͊͡ ͦͭ ͦ͋ͯ;͔͙͔ͤͭͦ ͫ͊ ͺ͙͙ͦͪͣͯͪ͊ͤ͡ ;͔͙͙ͭͪ 
͍Άͨͪͦͫ͊ ͫ ͔͒ͺ͙͙͙ͤͪ͊ͤ ͔͍ͣͤͦ͗ͫͭͦ ͙͙͙ͤ͒͊ͭͦͪ͟ ͙ ͫ͊͊͟͡ ͊͘ ͦͼ͔ͤ͊͟ 
ͨͦ ͍͔͙ͫ͟ ͦͭ ͭΎͻΦ  

˻͋ͯ;͔͙͔ͤͭͦ ͍ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͔ ͦͼ͔͔ͤͤͦ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ͨͦͫͦ;͔͙ͤ 
͔ͦͫͣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ͊ͭͦ͟ ͨͪͦͼ͔ͤͭΆͭ ͤ͊ ͦ͒ ͔͙͔ͦ͋ͪͤ ͊͘ ͍ͫΎ͊͟ ͦͭ ͭΎͻ  ͔͍ 
͙͒͊ͨ͊ͦͤ͊͘ сл-90 ҈Φ ˻ͼ͔͔ͤͤ ͙ͫ ͊͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͔͍͔ͨͪͨͦ͒͊͊ͤ, ͙͎͔ͦͫͯͪͤͦͫͭͭ͊ 
ͫ ˩̂˸Σ ͭΎͻͤ͊ͭ͊ ͊ͭͯ͊ͤͦͫͭ͟͡Σ ͙ͤ͊͡;͙͔ͭͦ ͤ͊ Ύ͙ͫͤ ͙ͯ͊͊ͤ͘͟Ύ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ 
͔ͭͯ͟΅ ͦͤͭͪͦ͟͡ ͙ ͙͙ͨͭ͘ ͨͦ ͙ͯ͘;͍͙͔͊͊ͤͭ ͙͒ͫͼ͙͙͙ͨͤ͡Σ ͯ;͔͙͋ͤΎͭ ͨͪͦͼ͔ͫ ͊ͭͦ͟ 
ͼΎͦ͡Σ ͙ͦͣͯͤ͊͟͟ͼ͙Ύͭ͊ ͫ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͙ ͔͎͙ͦ͟͡Σ ͍͙ͯ͊ͤ͊ͭ͊͘͡ ͔ͫͪ͒͊ ͊͘ 
͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ˨˻. ˹͊ -͚͍͙͙ͫͦ͟ ͦͼ͔͙ͤ͟ ͤ͊ ͍͔͍͔ͯ͒ͦͭͦͪͤͦͫͭ͡ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ 
ͦͭ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͎͔͔͙ͤͪͪ͊ͭ ͔͔͔͙͔ͣͤͭͭ͡ α͙͎͔ͦͫͯͪͤͦͫͭ ͫ 
͔͔͙ͭͪͦͤͤ͟͡ ͯ;͔͙͋ͤ ͔͙͙ͣ͊ͭͪ͊͡έ ͙ α͍͙ͯ͊ͤ͊͘͡ ͔ͫͪ͒͊ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ;͔ͪ͘ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˸ͯ͒Ά͡έΦ ˢͤ ͔͙͙͔ͭͪ͊ͤͭ͟ ͫ͊ ͙͒͊͡ 
͒ͦ͋ͪ͊ ͦͼ͔ͤ͊͟ ͊͘ ͔͔͔͙͔ͣͤͭͭ͡ α͍͙͊ͣͦͦͭͤͦ͘΄͔͙ͤΎ ͫΆͫ ͔͙͔ͫͭͯ͒ͤͭͭέ ͙ 
α͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͫ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡έΦ 

˽ͪͦͯ;͍͙͊ͤΎͭ͊ ͍͒͊͊ͭ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͙ͯ͘;͍͙͔͊͊ͤͭ 
͙͒ͫͼ͙͙͙ͨͤ͡ ͍ ͨͦ-͔͙͙ͫͪͦͤ͘ ͔͚͙͒ͭ͊͡Φ ˻ͼ͔ͤΎ͍͙͊ͤ ͫ͊ ͙͙͙ͤ͒͊ͭͦͪ͟ ͊ͭͦ͟Υ 
͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͙ͪ͊͘͡;͙ͤ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͯ;͔͋ͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤ 
ό͔͍ͭͫͭͦ͟ ͺ͚͊͡Σ ͔͔ͨͪͤͭ͊͘ͼ͙ΎΣ ͍͙͙ͪͭͯ͊ͤ͡ ͔͙ͪͫͯͪͫΣ ͙͍͔ͤͦ͟͡ ͟Άͣ 
͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔͙͙ͣ͊ͭͪ͊͡Σ ͔͍͔ͭͫͭͦ ͙ ͒ͪΦύΣ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͨͦ͒ͻͦ͒Ύ΅͙ ͙ 
͒ͦͫͭ͊ͭΆ;ͤͦ ͙͔͙ͨͪͣͪΣ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͙ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘ ͺ͙ͦͪͣ ͤ͊ ͦͤͭͪͦ͟͡Σ 
ͦ͋ͪ͊ͭͤ͊ ͍ͪΆ͊͘͟ ͊͘ ͤ͊;͙ͤ͊ ͤ͊ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤ ͙ ͭΦͤΦ ͔͙́͘ ͙͙͙ͤ͒͊ͭͦͪ͟ ͙ͣ͊ͭ 
͍͙ͫͦ͊͟ ͔͔ͫͭͨͤ ͤ͊ ͔͙͔ͦ͒ͦ͋ͪͤ ͦͭ ͫͭͪ͊ͤ͊ ͤ͊ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͍͙͋͊͊͊ͪ͟͡ ͙ 
͎͙͙ͣ͊ͫͭͪ ͙ͨͪ ͍͙ͫ;͙͟Σ ͙͙͡ ͙ͨͪ ͍͔ͨͦ;͔ͭͦ ͦͭ ͙͒ͫͼ͙͙͙͔ͨͤͭ͡Φ ˮ ͙ͨͪ ͍͔͔͒ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͍ͦͫͤͦͤ͊ͭ͊ ͔͔͊͋͗͊͘͟͡ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͔Σ ;͔ ͙ͨͪ ͣ͊ͦ͟͡ ͦͭ 
͙ͯ͘;͍͙͔͊͊ͤͭ ͙͒ͫͼ͙͙͙ͨͤ͡ ͙ͣ͊ͭ ͍Άͣͦ͗ͤͦͫͭ͘ ͒͊ ͙͙͋ͪ͊ͭ͘ ͤ͊;͙ͤ͊Σ ͨͦ ͚ͦͭͦ͟ ͒͊ 
͙ͨ͘Άͤ͡Ύ͍͊ͭ ͍Ά͔͙͔ͦ͗ͤͭ͘͡ ͙ͣ ͊͘ ͒͊;͙Φ 

ˮ͔͔͔ͤͭͪͫͤ ͊͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ˨̅˻ ͔ ͍ΆͨͪͦͫΆͭ ͊͘ ͫ ͔͙͒ͣ;ͤ͊ͭ͊ ͯ;͔͋ͤ͊ 
͙͍͊ͭ͟ ͤͦͫͭ ͤ͊ ͦ͋ͯ;͍͙͔͊͊ͤͭΦ ˹͊͒ сл ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͍͙͋͊͊͊ͪ͟͡ ͙ 
͙͙͙͔ͨͪ͋ͭͤͦ͘͡͡ фл ҈ ͦͭ ͎͙͙͔ͣ͊ͫͭͪͭ ͨͦͫͦ;͍͊ͭΣ ;͔ ͔ͫ ͎͙͊ͤ͊͗ͪ͊ͭ ͫ ͦ͋ͯ;͔͙͔ͤͭͦ 
͙ͫ ͔ͨͦͤ ͍͒͊-͙ͭͪ ͨ Ά͙ͭ ͔͙ͫ͒ͣ;ͤͦ.  

¶ ˤ͙ͫͦ͊͟ ͔ ͍͔͍͔ͯ͒ͦͭͦͪͤͦͫͭͭ͊͡ ͦͭ ͔ͫͪ͒͊ͭ͊ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ ͦ͋ͯ;͔͙͔ͤ ͍ ˮ̂ ς ˤ͊ͪͤ͊ ͙ ͍ ͍͔͔͒ͭ ˻˴˿Φ 
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ˢ͔͙͙͔ͤͭͪ͊ͤͭ͟ ͔͙ͫͭͯ͒ͤͭ ͔ͯͣΎͭ ͒͊ ͙͍ͨͦ͊ͭ͘͘͡ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͊͘ ˨˻ ͙ 
͔ͤ ͙͙͍ͨͭ͊ͭ͘ ͔͙͊ͭͪͯ͒ͤͤ͘Ύ ͙ͨͪ ͭΆ͔͔ͪͫͤ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͍ ͔ͤΎΦ 
˿Ά΅ͦͭͦ ͍͙͊͗ ͙ ͊͘ ͒ͦͫͭΆͨ͊ ͒ͦ ˮ͔͔ͤͭͪͤͭ ͙ ͍͔ͨͦ͊ͤͭͦ͘͡ ͤ͊ ͚ͫ͊ͭ͊ ͊͘ 
˨ Φ˻ ˽͍͔ͪͦ͗͒͊ͤͦͭͦ ͦͭ ̇˩˨˻ ͦ͋ͯ;͔͙͔ͤ ͍ ͤ͊;͊ͦͭͦ͡ ͤ͊ ͨΆ͍͙ͪΎ 
͙ͨͪͫΆ͍͔ͫͭͤ ͔͙ͨͪͦ͒ ͤ͊ ͙͒ͫͭ͊ͤͼ͙͙͔ͦͤͤͭ ͔͙ͫͭͯ͒ͤͭ ͔ ͊͒͘Ά͙͔͔͗ͭͤ͡͡ 
͔͔͔ͣͤͭ͡ ͦͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͍ ͙ͭ͊͘ ͺͦͪͣ͊ ͙ ͍͒͊͊ 
͙͔͙ͨͦͦ͗ͭͤ͡͡ ͔ͪͯͭ͊ͭ͘͡.͙ ˴͊ͭͦ ͒ͦͫͭ͊ͭΆ;ͤͦ ͔͙ͨͦͤ͘͡ ͫ͊ ͦͼ͔͔͙ͤͤ ͙ 
͔͙͔ͪ͊ͪ͊͋ͦͭͤͭ͘ ͦͭ ̇˩˨˻ ͙ͤͫͭͪͯ͟ͼ͙͙ ͊͘ ͪ͊͋ͦͭ͊ ͫ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͙ ͊͘ 
͒ͦͫͭΆͨ ͒ͦ ͔͙͔ͪͫͯͪͫͭΦ ˸͊͡Ά͟ ͨͪͦͼ͔ͤͭ ͦͭ ͙͙͔͊ͨͭ͊ͤͭ͘ ͨͦͫͦ;͍͊ͭΣ ;͔ ͫ͊ 
͙͙ͣ͊͡ ͔͙ͨͪͦ͋ͣ͡ ͫ ͒ͦͫͭΆͨ͊ ͒ͦ ͚ͫ͊ͭ͊ ͊͘ ˨˻Φ ͔̉ͫͭͦͭ͊ͭ͊ ͤ͊ 
͔ͨͦͫ΅͔͙͔ͤ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͔ ͤ͊͒ мл ͨΆ͙ͭ ͔͔ͣͫ;ͤͦ ͙ͨͪ ͦͦͦ͟͡ сл ҈ 
ͦͭ ͔͔͙͔ͪͫͨͦͤ͒ͤͭͭ ͙ͨͪ ͍ͫΎͦ͟ ͦͭ ͨͪͦͯ;͍͙͊ͤΎͭ͊Φ 

¶ ˻͋΅͊ͭ͊ ͍͔͍͔ͯ͒ͦͭͦͪͤͦͫͭ͡ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͦͭ ͦ͋ͯ;͔͙͔ͤͭͦ ͙ͣ ͍ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͍ ˮ̂  - ˤ͊ͪͤ͊ ͔ ͎ͣͤͦͦ ͍͙ͫͦ͊͟. ˽ ͔ͪ͘ нлмр ͎Φ тл 
҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟Σ ͊ ͔ͨͪ͘ нлмс ͎Φ ͤ͊͒ ул ҈ ͦͭ ͍͙͔͋͊͊͊ͪͭ͟͡ ͙ ͤ͊͒ сл 
҈ ͦͭ ͎͙͙͔ͣ͊ͫͭͪͭ ͫ͊ ͙͒͊͡ ͚ͤ͊-͍͙ͫͦ͊ͭ͊͟ ͦͼ͔ͤ͊͟ ͨͦ ͔͔ͨͪ͒ͦ͗ͤ͊ͭ͊͡ 
ͫ͊͊͟͡ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͔͙ͭ͘ ͔͙ͨͦ͊͊ͭ͘͟͡Φ ˽ͪͦͼ͔ͤͭΆͭ ͤ͊ 
͔͔͙͔ͤͦ͒ͦ͋ͪͤ ͨͦ ͨͦͫͦ;͔͙͔ͤͭ ͔͙ͨͦ͊͊ͭ͘͟͡ ͔ͫ ͍͙͙͒͗ ͍ ͙͒͊ͨ͊ͦͤ͊͘ р-
мл ҈ ͙ ͙ͨͪ ͍͔͔͒ͭ ͨͪͦͯ;͍͙͊ͤΎΦ ˹Ύͣ͊ ͔͙͙͊ͤͭͪ͊ͤ͟Σ ͙ͦͭͦ͟ ͔ͤ ͙͋ͻ͊ 
͔ͨͪͨͦͪΆ;͙͊͡ ˨̅˻ ͤ͊ ͔ͭͻ͙ͤ ͔͎͙ͦ͟͡ ͙ ͙ͨͪΎ͔͙ͭ͡. 

¶ ˿͔ͪ͒ ͙͍͔͔͙͔͒ͤͭ͘ ͦͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͍͙ͦͫͤͦͤ ͔͙ͨͪͦ͋ͣ͡ ͙͙͒ͦͣͤͪ͊ 
͔͙͒ͤΣ ͨͦͫͦ;͔ͤ ͦͭ ͤ͊͒ фл҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ς ͙ͨͪͫΆ͍͔͙͔ͫͭͤͭ 
͔͔͙͙ͫͣͫͭͪ͊ͤ͡ ͙͙͙ͨͭ͘Φ ˴͊ͭͦ ͍͙͊͗ͤ ͔͙ͨͪͦ͋ͣͤ͡ ͙ͦ͋͊ͫͭ͡ ͊͘ 
͔͔͙͔ͪͫͨͦͤ͒ͤͭͭ ͔ͫ ͦͭͪͦ͟Ύ͍͊ͭ ͙Υ ͤΎ͙ͦ͟ ͔͙ͦͫͦ͋ͤͦͫͭ ͙ͨͪ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫ ό͙͙͙ͨͭ͘ ͍ ͙ͪ͊͋ͦͭͤ ͙͒ͤΣ ͍͒͊ 
͔͙ͨͦͪ͒ͤ ͙͙͙ͨͭͤ͘ ͙͒ͤΣ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͙ͨͪͫΆ͍͔͙͔ͫͭͤͭ ͔͙͙ͨͪͦ͒ ͍ 
͙ͪ͊͋ͦͭͤ ͙͒ͤύΣ ͔͔͔͙ͦͨͪ͒ͤ͡ ͙ͭͪͯ͒ͤͦͫͭ ͙ͨͪ ͙ͦͣͯͤ͊͟͟ͼ͙Ύͭ͊ ͫ 
͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ό͙ͨͪ ͔͍ͨͪ͒ͦͫͭ͊Ύ͔ͤ ͤ͊ ͦ͋ͪ͊ͭͤ͊ ͍ͪΆ͊͘͟ ͊͘ 
͙ͨ͘Ά͔͙ͤͤ͡ ͊͒͊͘;͙Σ ͙ͨͪ ͙ͤ͊ͫ͘Ύ͔ͤ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ ͔ͭͯ͟΅͙Ύ 
ͦͤͭͪͦ͟͡ ͙ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͙͙ͨͭ͘ύΣ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͟Άͣ 
͔͙͔ͪ͊ͪ͊͋ͦͭͤͭ͘ ˩̂˸ ͙ ͔͙ͪͫͯͪͫ ό͍͔ͨͦ;͔ ͙͔͙ͨͪͣͪ ͙ ͔ͪ΄͔͙ͤ ͊͒͊͘;͙Σ 
͍͔ͨͦ;͔ ͔͍͔ͭͫͭͦ ͊͘ ͎͍ͫ͊ͣͦͨͦ͒ͦͭͦ͊͟Σ ͍͔ͨͦ;͔ ͔͙ͪͫͯͪͫ ͊͘ 
͔͙ͯͨͪ͊͗ͤͤΎύΣ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͟Άͣ ͙͙͙͍͙͔͊͒ͣͤͫͭͪ͊ͭͤͭ 
ͨͪͦͼ͔͙͒ͯͪ ό͚ͦͤ͊ͤ͡ ͙͍͔͊ͨͫ͊ͤ͘ ͙ ͍͔ͨͦ͒͊͊ͤ ͤ͊ ͔͙͒ͦͯͣͤͭ͟ ͊͘ 
Ύ͍Ύ͍͔͊ͤ ͤ͊ ͒Ά͍͔ͪ͗͊ͤ ͙͙ͨͭ͘ύΦ  

˨͊ ͔͙͔͒ͤͭ ͦͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͔ͨͪͨͦͪΆ͙͟ ͟Άͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͙ 
ͨͪ ͍͔͔ͦ͗͒͊ͤͭͦ ͤ͊ ˨˻ ͫ͊ ͙͔ͣͤͤͦ ͍ ͙͍͔͔͙͔͒ͤͭ͘ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎΥ ͙͙͙͔ͨͭͭ͘ ͒͊ ͔ͫ 
͍͔ͨͪͦ͗͒͊ͭ ͚ͦͤ͊ͤ͡Τ ͒͊ ͤΎͣ͊ ͙͙͙ͨͭ͘ ͍ ͍͒͊ ͔͍͔͙ͨͦͫ͒ͦ͊ͭͤ͡͡ ͙͒ͤΤ ͒͊ ͤΎͣ͊ 
͙͙͙ͨͭ͘ ͍ ͙ͪ͊͋ͦͭͤ ͙͒ͤΤ ͔͙͔ͫͭͯ͒ͤͭͭ ͒͊ ͎ͣͦ͊ͭ ͙ͫ͊ͣ ͒͊ ͙͙͋ͪ͊ͭ͘ ͙͔͒͊ͭͭ ͊͘ ͙͙ͨͭ͘Τ 
͙͙͙͔ͨͭͭ͘ ͒͊ ͔ͤ ͫ͊ ͫ ͤ͊;͔͊ͤ͡ ;͊ͫ луΦлл; ͒͊ ͤΎͣ͊ ͍͔ͫͪͦͦ͟ ͊͘ ͔͍͔͔ͭͫͭͦͭΣ ͭΆ͚ 
͊ͭͦ͟ ͙ͨͦͪ͊͒ ͪ͊͋ͦͭͤ͊ ͎͙͊ͤ͊͗ͪ͊ͤͦͫͭΣ ;͔ͫͭͦ ͫ ͔͙ͨͯͫ͊ͭ͘͟Τ ͔͟͡ͼ͙͙͔ͭ ͒͊ ͫ͊ 
͙͙͊ͨͫ͊ͤ͘ ͊ͭͦ͟ ͍͙͔͒ͦ ͔͙ͣ͊ͭͪ͊͡ ͙ ͊͟;͔͙ͤ ͍ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊Τ ͒͊ ͔ ͍Άͣͦ͗ͤͦ͘ 
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͚ͦͤ͊ͤ͡ ͙͍͔͊ͨͫ͊ͤ͘ ͊͘ ͔͍ͫ͒͊͡΅͙Ύ ͔͔ͫͣͫͭΆͪ ͙ ͒ͪΦ 

¶ ˮ͔͔ͤͭͪͫͤ͊ ͔ ͔͎͒ͣͦͪ͊ͺͫ͊ͭ͊͟ ͙͙ͫͭ͊ͭͫͭ͊͟Φ ˽͙ͪ ͔͙͔ͫͭͯ͒ͤͭͭ ͦͭ ˻˴˿ 
α͍͋͊͊͊͟͡Άͪέ ͤ͊͒ тл ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͫ͊ ͤ͊ ͍Άͪ͊ͫͭ͘ ͤ͊͒ нр ͎͙͙ͦ͒ͤΣ 
͊ ͦͭ ͭΎͻ мн ҈ ͫ͊ ͤ͊ ͍Άͪ͊ͫͭ͘ ͤ͊͒ пр ͎͙͙ͦ͒ͤ ό͙͙͔͊ͨͭ͊ͤͭ͘ ͫ͊ ͔͙ͫͭͯ͒ͤͭ 
ͦͭ ͍͙ͭͦͪ ͯͪͫ͟ύΦ ˿͔͙ͪ͒ͤΎͭ ͔ͯͫͨͻ ͦͭ ͔͍͔ͫ͒͊ͤͭͦ͡ ͒ͦ ͔ͣͦͣͤͭ͊ ͤ͊ 
͍͙͔ͦͭͦ͊ͭ͘͡ ͔ͫ ͔͙ͫͭͯ͒ͤͭ ͔ ͎ͣͤͦͦ ͒ͦ͋Άͪ ͙͙͡ ͙ͦͭ͡;͔ͤ ͙ͨͪ рл ҈ ͦͭ 
͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͙ ͫ͊ͣͦ ф ҈ ͙ͣ͊ͭ ͔ͯͫͨͻ ͍ ͙͒͊ͨ͊ͦͤ͊͘ ͔͔ͫͪ͒ͤ όо-3,49). 
˽ͦͫͦ;͔͙͔ͤͭ ͔͙ͪͯͭ͊ͭ͘͡ ͫΆ΅͔͍͔ͫͭͤͦ ͔ͫ ͙ͪ͊͘͡;͍͊͊ͭ ͙ͨͪ ͔͙͔ͫͭͯ͒ͤͭͭΣ 
͙ͦͭͦ͟ ͔ͫ ͦ͋ͯ;͍͊͊ͭ ͍ ͔͍ͪ͒ͦͤ͊ ͺͦͪͣ͊Φ 

˽͙ͪ ͔͙͔ͫͭͯ͒ͤͭͭ ͦͭ ˻˴˿ α͎͙ͣ͊ͫͭΆͪέ ͔͎͒ͣͦͪ͊ͺͫ͊ͭ͊͟ ͙͙ͫͭ͊ͭͫͭ͊͟ ͔ 
ͫͻͦ͒ͤ͊Φ ˹͊͒ сл ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͫ͊ ͤ͊ ͍Άͪ͊ͫͭ͘ ͤ͊͒ нр ͎͙͙ͦ͒ͤΣ ͊ͭͦ͟ ͔ͫͪ͒ ͭΎͻ 
͚ͤ͊-͎ͦ͡Ύͣ ͙͔͔ͦͭͤͦͫͭͤ͡ ͒Ύ͡ ͙ͣ͊ͭ ͎͙͙͔ͣ͊ͫͭͪͭ ͤ͊ ͍Άͪ͊ͫͭ͘ ͔ͣ͗͒ͯ нр ͙ оп 
͎͙͙ͦ͒ͤ ς рн ҈Φ ˿͔͙ͪ͒ͤΎͭ ͔ͯͫͨͻ ͤ͊ ͍͙͔ͦͭͦ͊ͭ͘͡ ͔ͫ ͔͙ͫͭͯ͒ͤͭ ͔ ͎ͣͤͦͦ ͒ͦ͋Άͪ ͙͙͡ 
͙ͦͭ͡;͔ͤ ͙ͨͪ тн ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͙ ͫ͊ͣͦ п ҈ ͔ͦͭ͋͡Ύ͍͊ͭ͘Σ ;͔ ͙ͣ͊ͭ ͔ͯͫͨͻ ͦͭ 
ͦ͋ͯ;͔͙͔ͤͭͦ ͙ͫ ͒ͦ ͔ͣͦͣͤͭ͊ ͍ ͙͒͊ͨ͊ͦͤ͊͘ ͔͔ͫͪ͒ͤ όо-3,49)Φ ˿͔͍͒͊͡ ͒͊ ͔ͫ 
ͨͦ͒;͔͔ͪͭ͊Σ ;͔ ͙ͨͦ͒ͦ͋ͤ ͔͙ͪͯͭ͊ͭ͘͡ ͊͘ ˻˴˿ α͎͙ͣ͊ͫͭΆͪέ ͫ͊ ͙ͤ͊͡ͼ͔ ͙ ͙ͨͪ 
͔͍ͪ͒ͦͤ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤΦ 

ˤͭͦͪͦͭͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͤ͊ ͍͔͔͙͔ͨͪͦ͒ͤͭ ͦͭ ̇˩˨˻ ͨͪͦͯ;͍͙͊ͤΎ ͔ 
͍ͫΆͪ͊ͤͦ͘ ͫ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͔͙͔ͣͤͤͭͦ ͤ͊ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͘ ͎͙͊ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ 
ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͍ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊ ͍ ˮ̂ ς ˤ͊ͪͤ͊Φ ˢ͔͙͙͔ͤͭͪ͊ͤͭ͟ 
͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͫ͊ ͍͙͙ͦ͒͡ ͊ͤ͘Ύ͙ͭΎ ͤ͊ ͙͒ͫͭ͊ͤͼ͙͙ͦͤͤ ͔͙ͫͭͯ͒ͤͭ ͙ ͫ͊ ͍͙ͨͦ͊͘͡͡ 
ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˸ͯ͒Ά͡Φ ˨͍͔͔ͭ ͔͙ͨͦͪ͒ͤ ͨͪͦͯ;͍͙͊ͤΎ ͫ͊ ͍͔͙ͤ͊ͨͪ͊ͤ ͔ͫ͒͡ ͪ͊͟Ύ ͤ͊ 
ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͯ;͔͋ͤ͊ ͎͙ͦ͒ͤ͊ ;͔ͪ͘ ͙͔ͫͫͭͣ͊ͭ͊ ͊͘ ͚ͦͤ͊ͤ͡ ͨͪͦͯ;͍͙͊ͤΎ ͤ͊ ˮ̂ ς 
ˤ͊ͪͤ͊Φ ˽͙ͪ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͍ͫΎ͊͟ ͦͭ ͔͙͔͊ͤͭͤͭ͟ ͙͊ͪͭ͟ ͔ ͦͭ;͔͔ͭͤͦ 
ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ˨̅˻ ͍ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ ͊ͭͦ͟͟ ͙ ͔ͤ͊͋͡Ύ͙͔͊ͤͭ͘ ͦͭ ̇˩˨˻ 
͔͙ͨͪͦ͋ͣ͡ ͙ͨͪ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ˨˻Σ ͙ͦͭͦ͟ ͔͍ͫ͒͊͡ ͒͊ ͔ͫ ͨͪͦͯ;͊ͭ ͙ ͔ͪ͊ͪ͘΄͊ͭΦ 
ˮ͍͊͒͘ ͍͙ͦ͟Ύͭ ͔ͣͭͦ͒ ͔ ͔ͫͨͦͪ͒ ͍͙͔ͦͭͦ͊ͭ͘͡ ͔ͫΦ ˽͔ͪ͘ нлмр ͎Φ ͔ͭ ͫ͊ сл ҈ ͦͭ 
͎͔͔ͤͪ͊ͤ͊ͭ͊͡ ͫΆ͍ͯͨͤͦͫͭ͟Σ ͊ ͔ͨͪ͘ нлмс ͎Φ ͍͙͔ͦͭͦ͊ͭ͘͡ ͔ͫ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͫ͊ по 
҈ ͦͭ ͎͔͔ͤͪ͊ͤ͊ͭ͊͡ ͫΆ͍ͯͨͤͦͫͭ͟Φ ˽ͦ-͍͙͔͊͗ͤͭ ͔͙ͣͦͣͤͭ ͦͭ ͍͔͔͒ͭ ͨͪͦͯ;͍͙͊ͤΎ 
͍͟͡Ό;͍͊ͭΥ 

¶ ˻ͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͟Άͣ ˨̅˻Φ ˭͊  ͦͼ͔ͤ͊͟ ͤ͊ ˨̅˻ ͫ͊ 
ͺ͙͙ͦͪͣͯͪ͊ͤ͡ ͙ͭͪ ͍Άͨͪͦͫ͊Σ ͟Άͣ ͍͔͙ͫ͟ ͫ͊ ͔͒ͺ͙͙͙ͤͪ͊ͤ ͔͔͔ͦͨͪ͒ͤ͡ 
͚͋ͪͦ ͙͔͙͙ͪͭͪ͟ ͙ ͔ ͔͊͒͊͒ͤ͊͘ ͫ͊͊͟͡ ό͔ͨͭ ͙͙͡ ͙ͭͪ ͔͔ͫͭͨͤͤ͊ύ ͊͘ ͦͼ͔ͤ͊͟ 
ͨͦ ͍͔͙ͫ͟ ͦͭ ͭΎͻΦ ˸͙͊ͫͣ͊ͤ͊͟͡ ͦͼ͔ͤ͊͟ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͍͒͊͊ͭ ͤ͊ 
͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͊͘ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͙ ͔͍ͨͪ͒ͦͫͭ͊Ύ͔ͤ ͤ͊ ͦ͋ͪ͊ͭͤ͊ ͍ͪΆ͊͘͟ 
ͫΆͫ ͔͙͔ͫͭͯ͒ͤͭͭΣ ͊ͭͦ͟͟ ͙ ͤ͊ ͫͪ ͔͍͒ͫͭ͊ͭ ͊͊͘ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͯ;͔͋ͤͦͭͦ 
ͫΆ͒Ά͙͔ͪ͗͊ͤ ͙ͨͪ ˨̅˻Φ ˽ -ͦͫͦͪͦ͟ ͊ͭͦ͟ ͒ͦ͋ͪ͊ ͔ ͦͼ͔͔ͤͤ͊ 
͔ͺ͔͙͍ͭͤͦͫͭͭ͊͟ ͙ͨͪ ͺ͙͔ͦͪͣͪ͊ͤ ͤ͊ ͍͙ͤͦ ͙ͤ͊ͤ͘ΎΣ ͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡ 
͔͙ͯͣͤΎ ͙ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Φ  

˴͊ͭͦ ͍͙ͦͫͤͦͤ ͙͔͙͋͊ͪͪ ͊͘ ͔ͺ͔͙͍ͭͤͦͭͦ͟ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ˨̅˻ 
͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͨͦͫͦ;͍͊ͭ ͍͔͔ͪͣͭͦ ͊͘ ͎͍ͨͦ͒ͦͭͦ͊͟ ͤ͊ ͚ͦͤ͊ͤ͡ ͯͪͫ͟ ͙ 
ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͙ͨͪͦ͋ͣ͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͔͔ͤͭͭͯ͊ͤ͊ͭ͊͟͡͡ ͍͔ͫͦ͋ͫͭͤͦͫͭΦ ˽͔ͪ͘ 
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͔ͨͦͫ͒ͤ͊ͭ͊͡ ͎͙ͦ͒ͤ͊ ̇˩˨˻ ͙ͪ͊͋ͦͭ ͔͔ͤͨͪ͟Άͫͤ͊ͭͦ ͍ ͨͦͫͦ͊͟ ͭΆ͔͔ͪͫͤ ͤ͊ 
͒ͦͨΆ͙͔ͤͭͤ͊͡͡ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔͊ͭͦͪͫͭ͟ ͍ͨͪ͊͊ ͤ͊ ˩̂˸Σ ͊͟;͔͙ͤ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊Φ 
˻ͭ;͙͊ͫͭ ͔ͨͪͦ͋ͣ͡Άͭ ͔ͫ ͔ͪ΄͍͊͊ ;͔ͪ͘ ͙͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ ͯ;͔͙͋ͤͼ͙ ͙ 
͎ͨͦͣ͊͊͊͡ ͊͘ ͼ͔͙͔ͭ͡ ͤ͊ ˨˻ ͦͭ ͙͔͙͒͊ͭͫ͘͟͡Ύ ͔ͦͣͨͫ͟͟͡ ͤ͊ ͙͍͔͙͔ͯͤͪͫͭͭ͊Φ 
ˢ͔͙͙͔ͤͭͪ͊ͤͭ͟ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͔͎͙͊ͭͦͪ͟;ͤͦ ͫ͊ ͨͦͫͦ;͙͙͡Σ ;͔ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ 
͔ͭͻ͎͙ͤͦͦ͡;ͤ͊ͭ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͍ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ ͔ͭͻ͙ͤ;͔ͫ͊ͭ͊͟ ͨͦ͒͒ͪΆ͗͊͟ 
ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡, ͔ͭͻ͙ͤ;͔ͫͦͭͦ͟ ͦ͋ͯ;͔͙͔ͤ ͊͘ ͪ͊͋ͦͭ͊  ͫ
ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͙ ͔͎͎͙ͨ͒͊ͦ;͔ͫͦͭͦ͟ ͦ͋ͯ;͔͙͔ͤ ͘ ͊ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͙͒ͫͭ͊ͤͼ͙͙ͦͤͤ 
͍͔ͯͪͫͦ͟ ͔ͤ ͫ͊ ͙͔͋͊ͪͪ͊ ͊͘ ͔ͺ͔͙͍ͭͤͦͭͦ͟ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͙ͭ͊͘ ͺͦͪͣ͊ ͤ͊ 
ͦ͋ͯ;͔͙͔ͤΦ 

˴͊ͭͦ ͚ͤ͊-ͤ͘;͙͙͊ͣ ͺ͙͊ͭͦͪ͟Σ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊΅͙ ͙͔͋͊ͪͪ͊ ͊͘ ͔ͯͫͨ΄ͤͦͭͦ 
ͦ͋ͯ;͔͙͔ͤ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͍ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ͊ ͺͦͪͣ͊Σ ͔͎͙͊ͭͦͪ͟;ͤͦ ͙ ͙ͨͪ ͍͔͔͒ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͫ͊ ͨͦͫͦ;͔͙ͤ ͙ͨͫ͊ͭ͊͡ ͤ͊ ͙͍ͣͦͭ͊ͼ͙Ύ ͦͭ ͫͭͪ͊ͤ͊ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭΣ 
͔ͤ͒ͦͫͭ͊ͭΆ;͙ͤͭ ͔ ͔͙ͯͣͤΎ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͍͔͔ͪͣͭͦ  ͙ ͔ͤ͒ͦͫͭ͊ͭΆ;͙͔ͤͭ 
͔ͭͻ͙ͤ;͔͙ͫ͟ ͔͙ͯͣͤΎΦ ˸͙͍͙͔ͦͭͪ͊ͤͭͦ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ 
͍͔͙͔ͨͦͫͭ͊ͤͭ ͊͒͊͘;͙ ͙ͫͭͦ ͊ͭͦ͟ ͔ͨͪͦ͋ͣ͡ ͙ ͙ͨͪ ͔͍ͪ͒ͦͤ͊ͭ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤΣ 
͍͟͡Ό;͙͔ͭͤͦ͡ ͙ ͍ ͔ͫͪ͒ͤͦͭͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ 

¶ ˻ͼ͔ͤ͊͟ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͊͘ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͍ ˮ̂ ς ˤ͊ͪͤ͊Φ 
˽͙ͦͪ͊͒ ͤ͊͘;͙ͣͦͫͭͭ͊ ͤ͊ ͙ͭͦ͘ ͔͊ͫͨͭ͟ ͦͭ ˨˻ ͊͘ ͔͍ͨͪ͒ͦͫͭ͊Ύ͔ͤͭͦ ͤ͊ 
͊͟;͔͍͔ͫͭͤ͊ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ ͎ͯͫͯ͊͡Σ ͭͯ͟ ͫ͊ ͺ͙͙ͦͪͣͯͪ͊ͤ͡ ͔͔ͫ͒ͣ 
͍Άͨͪͦͫ͊ ͫΆͫ ͫΆ͍͔͙͔ͦͭͭͤͭ ͙͔͙͙ͪͭͪ͟ ͙ ͙ͫ͊͟͡ ͊͘ ͦͼ͔ͤ͊͟Φ ˮ ͍ ͍͔͔͒ͭ 
ͨͪͦͯ;͍͙͊ͤΎ Ύͫͤͦ ͙͡;͙ ͙ͫͤͦ͡ ͙͔ͨͦͦ͗ͭͤͦͭͦ͡͡ ͦͭͤͦ΄͔͙͔ͤͭͦ ͤ͊ 
͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͟Άͣ ͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˸ͯ͒Ά͡Σ 
͊ͭͦ͟ ͤ͊͒ тл ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͍͒͊͊ͭ ͍͙ͫͦ͊͟ ͦͼ͔ͤ͊͟ ό͎ͣͤͦͦ ͒ͦ͋ͪ͊ 
͙͙͡ ͒ͦ͋ͪ͊ύ ͨͦ ͨͦͫͦ;͔͙͔ͤͭ ͙͔͙͙ͪͭͪ͟. ˹͊ ͙ͭͦ͘ ͺͦͤ ͦͭ;͔͙͍ͭͦ͡ ͔ͫ 
ͦͭͪͦ͟Ύ͍͊ ͔͒͊͒ͤ͊ͭ͊ ͔͎͙͍ͤ͊ͭͤ͊ ͦͼ͔ͤ͊͟ ͤ ͍͊ Άͨͪͦͫ͊Σ ͔͊ͫ͊͟΅ ͊͘΅͙ͭ͊ͭ͊ 
ͤ͊ ͍͙͔͊ͭͦͪͫͭ͟ ͍ͨͪ͊͊ ͍Άͪͻͯ ͊͟;͔͙͔ͤͭ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˩̂˸.  

˽͔ͪͦ͋ ͍͊͒͊͊͡΅͊ͭ͊ ;͊ͫͭ ͦͭ ͙͔͙͔ͤͫͭͪͯͣͤͭͭ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˸ͯ͒Ά͡ ͨͦͯ͡;͍͊͊ͭ ͍͙ͫͦ͊͟ ͦͼ͔ͤ͊͟ 
͊͘ ͔ͨͦͤͦͫͭ͘͡Φ ˹͚͊-͙͍͙͔ͨͦ͊ͤͭ͘͘͡ ͦͭ ͭΎͻ ͫ͊Υ ͊͟;͍͔͊ͤ ͤ͊ ͺ͚͍͔͊ͦ͡ ͍ ͙ͪ͊͘͡;͔ͤ 
ͺͦͪͣ͊ͭΣ ͊͟;͍͔͊ͤ ͤ͊ ͙͔͙͚͙ͣͯͭͣ͒ͤ͡ ͔͔ͨͪͤͭ͊͘ͼ͙͙Σ ͻ͙͔͙͍͔ͨͪͤͦ͟͡Σ 
͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͔͔ͭͪͦͤͤ͟͡ ͔ͭͫͭΣ ͍ͨͦͫͭ͊Ύ͔ͤ ͤ͊ ͙͊͒͊ͤ͘ΎΣ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ;͊ͭ ͙ 
ͺͦͪͯͣΣ ͔͙͊ͤͭ͟ ͊͘ ͦ͋ͪ͊ͭͤ͊ ͍ͪΆ͊͘͟Φ ˿Ά͍͔͒͊͊ͤͭͦ͘ ͙ ͊͟;͍͔͊ͤͭͦ ͤ͊ ͍͙͔͔͒ͦ͟͡ͼ͙͙ 
͔ ͍͔ͫ ͦ΅͔ ͔͙͍ͤͨͦ͊ͤ͘͘͡ ͙͔ͤͫͭͪͯͣͤͭΣ ͤͦ ͤ͊͒ тл ҈ ͦͭ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ 
͊͘Ύ͍Ύ͍͊ͭ ͔͙͔͗͊ͤ͡ ͒͊ ͎ͦ ͙͎ͨͪ͊͊ͭ͡Φ ˤ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͍͔;͔ ͙ͣ͊ ͫΆ͔͙͒͊͒ͤ͘ 
͍͙ͯͫͦ͡Ύ ό͍ͦ͋ͦͪͯ͒͊ͤ͊ ͊͊͘͡ύ ͊͘ ͙͍͔͊ͨͫ͊ͤ͘ ͤ͊ ͍͙͔͔͒ͦ͟͡ͼ͙͙ ͙ ͙͍͔ͨͯ͋ͯ͊ͤͭͦ͟͡ 
͙ͣ ͍ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊Φ 

фс ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͫ͊ ͔͙͙ͨͪͣͤ͊͡ ͦ͋ͯ;͔͙͔ͤ ͊͘ 
ͪ͊͋ͦͭ͊ ͫ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ό͔ͨͪ͘ нлмр ͎Φ ͨͪͦͼ͔ͤͭΆͭ ͔ флύ. ˽͙ͦͪ͊͒ ͍ͭͦ͊ 
ͨͦ ͯ͡;͔͙͔ͤͭ ͔͙ͪͯͭ͊ͭ͘͡ ͨͦ ͎͙͔͒ͪͯͭ ͍Ά͙ͨͪͦͫ ͍ͨͦ͊͊ͭ͘͟ ͒ͦ͋ͪ͊ͭ͊ ͙ͣ 
͙͔͙ͦͪͤͭͪ͊ͤͦͫͭ ͙ ͔ͯͫͨ΄ͤͦͭͦ ͍͔ͨͦ͊ͤ͘͡ ͤ͊ ͺͯͤ͟ͼ͙͙͔ͦͤ͊ͤͭ͡ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͤ͊ 
ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊. s ͙͍ͭͤͦͫͭͭ͊͟ ͤ͊ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͔ͫ ͙͔ͣͤ͘Ύ ͍ ΄͙͙ͪͦ͟ ͎͙ͪ͊ͤͼ͙ 
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ό͙ͨͪ ͍͔͔͒ͭ ͨͪͦͯ;͍͙͊ͤΎύΣ ͤͦ ͤ͊͒ 6л ҈ ͦͭ ͙͙͔͊ͨͭ͊ͤͭ͘ ͔ͨͦͫ΅͍͊͊ͭ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ 
͍ ͙͒͊ͨ͊ͦͤ͊͘ р ς мл ͙ ͍͔ͨͦ;͔ ͨΆ͙ͭ ͔͔ͣͫ;ͤͦΦ ˽ͪͦΎ͍͔ͤ͊ͭ͊ ͙͍͊ͭͤͦͫͭ͟ ͦͭ 
͔͙ͫͭͯ͒ͤͭ ͙ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͔ͫ ͦͭ;͙ͭ͊ ͍ ͪ͊͟Ύ ͤ͊ ͍͔͙ͫ͟ ͔͔ͫͣͫͭΆͪΣ ;͔ͪ͘ 
͙͎͍ͦͭ͘Ύ͔ͤ ͤ͊ ͍ͫͨͪ͊͊͟ ͦͭ ̇˩˨˻Σ ͦ͟Ύͭͦ ͔ͫ ͔͍ͨͪ͒ͦͫͭ͊Ύ ͤ͊ ͪΆ͍͙͔ͦͦ͒ͭ͟͡Ύ ͤ͊ 
ͦ͋ͯ;͍͊͊΅͊ͭ͊ ͔͊ͭ͒ͪ͊͟Φ ˿͍ͨͪ͊͊ͭ͊͟ ͦ͋ͻ͍͊΅͊ ͍͙ͫ;͙͟ ͙͒ͫͼ͙͙͙ͨͤ͡Σ ͍͟͡Ό;͔͙ͤ ͍ 
ͯ;͔͙͋ͤΎ ͨ͊ͤ͡ ͤ͊ ͔ͫͨͼ͙͊ͤͦͫͭͭ͊͡ ͊͘ ͫΆ͍͔͙ͦͭͭͤΎ ͔͔ͫͣͫͭΆͪΦ 

¶ ˻ͼ͔ͤ͊͟ ͤ͊ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ ͦ͋ͯ;͔͙͔ͤ ͍ ˮ̂ ς 
ˤ͊ͪͤ͊Φ ˴Άͣ ͙ͭͦ͘ ͋ͦ͟͡ ͦͭ ͔͊ͤͭ͊ͭ͊͟ ͙ͣ͊ ͺ͙͙ͦͪͣͯͪ͊ͤ͡ мн ͍Άͨͪͦͫ͊ ͫΆͫ 
͔͙͊͒͊͒ͤ͘ ͍͙͙͊ͪ͊ͤͭ ͊͘ ͎͍ͦͭͦͦͪ ͙ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͨͦͫͦ;͍͔͊ͤ ͤ͊ 
͍͔ͨͦ;͔ ͦͭ ͔͙͒ͤΦ  

69 % ͦ ͭ ͙͙͔͊ͨͭ͊ͤͭ͘ ͔ͨͪ͒ͨͦ;͙ͭ͊ͭ ͍͙ͫ;͙͟ ͙ͨͪͫΆ͍͔͙ͫͭͤ ;͍͔͊ͫͦ ͒͊ ͋Ά͒͊ͭ 
͔͒ͤͦͪ͊ͭͤͦ͟ ͍ ͤ͊;͊ͦͭͦ͡ ͤ͊ ͔͔ͫͣͫͭΆͪ͊ όͨͪͦͼ͔ͤͭΆͭ ͙ͨͪ ͔͙͔ͫͭͯ͒ͤͭͭ ͔ тоύΦ ˽ͦ 
͍͔͔ͪͣ ͤ͊ ͙ͨͪͫΆ͍͔͙͔ͫͭͤͭ ͔͙͙ͨͪͦ͒ ͙ͭͭͯ͡Ύ͙͔ͪͭ ͚ͤ͊-;͔ͫͭͦΥ ͔͍ͨͪ͒ͫͭ͊Ύͭ 
ͫΆ͒Ά͙͔ͪ͗͊ͤͭͦΣ ͼ͔͙͔ͭ͡ ͙ ͊͒͊͘;͙͔ͭ ͤ͊ ͯͪͫ͊͟Σ ͊ͭͦ͟͟ ͙ ͺ͙͔ͦͪͣͭ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤ 
(80-фл ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ύΣ ͔͍ͨͪ͒ͫͭ͊Ύͭ ͍ ͙͔͙ͫͤͭͪ͊ͤ͘ ͍͙͒ ͔͙͔ͭͣͭ ͦͭ ͯͪͫ͊͟ όсл-
тл ҈ύΣ ͔͍ͨͪ͒ͫͭ͊Ύͭ ͙͙͋ͪ͊ͤ͘ ͔͙ͭͣ όͦͦͦ͟͡ рл ҈ ͦͭ ͎͍͙͙͔ͦͭͦͦͪͭ͡ύΦ  

ˮ͔͔ͤͭͪͫͤͦ ͔ ͍͙ͫͭ͊ͤͦ΅͔ͭͦ ͤ͊ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͨͦ ͚ͤ͊-͔͔͙͋ͦͤͤ͘͡Ύͭ ͊͘ 
͔͙͔ͫͭͯ͒ͤͭͭ ͍Άͨͪͦͫ ς ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͙͙͙͔ͨͭͭ͘Φ ˾͔ͯͭ͊ͭ͘͡Άͭ 
͔Υ ͍͙ͨͦͦͤ͊ͭ͊͡ ͦͭ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͍͒͊͊ͭ ͙͔͔ͨͦͦ͗ͭͤ͡͡ ͎͍ͦͭͦͦͪ ͤ͊ ͙ͭͦ͘ 
͍Άͨͪͦͫ. ˨͎ͪͯ͊ͭ͊ ͍͙ͨͦͦͤ͊͡ ͍͒͊͊ͭ ͙ͦͭͪͼ͔͔͊ͭͤ͡ ͎͍ͦͭͦͦͪΣ ͙ͪ͊͘͘Ύ͍͚͙͊͟ 
ͫΆ͔͙͔ͣͤͤ ͦͭͤͦͫͤͦ ͙͔͙͒ͤͭͺ͙ͼ͙͔ͪ͊ͤͭͦ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭΣ ͯ;͍͊ͫͭ͊΅͙ ͍ ͙͙ͨͭ͊͘Φ 
͔́ ͫ;͙ͭ͊ͭΣ ;͔ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ ͚ͦͤ͊ͤ͡ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͙͙͙ͨͭ͘ ͙͋ ͙͋ͦ͡ 
͚ͪ͊ͤͦ͟ ͔͔͙ͤͫͪͦͤͦ͘ ͙ ͔ͤͨͦ͒ͻͦ͒Ύ΅ͦΣ ͔ͦͫͦ͋ͤͦ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ς ͣ ͎͙͙͊ͫͭͪ όͭͦ͘ ͙ 
ͤ͊;͙ͤ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͙͙ͨͭ͘ ͔ͣͦ͗ ͒͊ ͔ͫ ͙͎ͨͪ͊͊͡ ͫ͊ͣͦ ͨͦ ͙͘͟͡Ό;͔͙͔ͤ). 
͙́ͦ͘ ͍Άͨͪͦͫ ͍ͦͫͭ͊͊ ͙ͦͭͪͭ͟ ͙ ͔ͪ΄͍͔͊͊ͤͭͦ ͣͯ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͙͋͊ͪ͊͘ ͤ͊ 
͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͊͒͘Ά͋ͦ͡;͔͙ͤ ͨͪͦͯ;͍͙͊ͤΎΦ 

ˤ͔ͨ;͊ͭ͡Ύ͍͊΅͊ ͔ ͍͙ͫͦ͊ͭ͊͟ ͦͼ͔ͤ͊͟Σ ͦ͟Ύͭͦ ͍͒͊͊ͭ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͤ͊ 
͎͍ͨͦ͒ͦͭͦ͊ͭ͊͟ ͤ͊ ͙͒ͫͭ͊ͤͼ͙͙͔ͦͤͤͭ ͔͙ͫͭͯ͒ͤͭΦ тл ҈ ͦͭ ͎͍͙͙͔ͦͭͦͦͪͭ͡ ͦͼ͔ͤΎ͍͊ͭ 
͔͍ͨͪ͒ͫͭ͊Ύ͔ͤͭͦ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͦͭ ͍͔͔͒ͭ ˻˴˿ ͍ ˨̅˻ ͊ͭͦ͟ ͎ͣͤͦͦ ͒ͦ͋ͪͦΦ ˹͙ͭͦ 
͔͙͒ͤ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͔ͤ ͨͦͫͦ;͍͊ ͦͨͼ͙Ύͭ͊ αͫ͊͋͊͡ ͦͼ͔ͤ͊͟έΦ 

˨ͦͨΆ͙͔ͤͭͤ͊ͭ͊͡͡ ͔ͨͦ͒ͪͨ͊͟ ͤ͊ ͙͍ͦͫͭ͊͊͘΅͙ ͔͙ͫͭͯ͒ͤͭ ͔ ͍͊͗ͤ͊ ͙ͨͪ ˨̅˻Φ 
˽͍͙ͦͦͤ͊ͭ͊͡ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͫ͊ ͨͦͫͦ;͙͙͡Σ ;͔ ͙ͣ ͔ͫ ͔ 
͎ͤ͊͊͊ͦ͡͡ ͒͊ ͍ͦ͊͊ͭ͘͟ ͍ͭ͊͊͊͟ ͨͦͣͦ΅ ;͔ͪ͘ ͔͍ͨͪ͒ͦͫͭ͊Ύ͔ͤ ͤ͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ 
͒ͦ ͍͔ͪ͊͋ͦͭ͊ͤ ͤ͊ ͔͔͙ͨͪ͒͊͒ͤ ͙͊͒͊ͤ͘ΎΤ ͦͤͫͯͭ͊͟͡ͼ͙͙ ͨͦ ͍Ά͙ͨͪͦͫΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ 
͍͔ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͔ͭͯ͟΅͙ ͙͙͡ ͙͙͙ͨͭͤ͘ ͙͊͒͊ͤ͘ΎΤ ͔͎͔ͨͪ͒͊͊ͤ͡ ͤ͊ 
͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͊͒͊͘;͙; ͨ ͍ͦͭͦͪͤͦ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͍͔͔ͭͫͭͦͭΦ  

˽͔͍͙ͪ͒͒ ͔͙͔͒͊͒ͤͭ ͙͔͙ͨͦͦ͗ͭͤ͡͡ ͦͼ͔͙ͤ͟Σ ͦ;͍͊͊ͤͦ͟ ͍͙ͫͦ͟ ͨͪͦͼ͔ͤͭ ͦͭ 
͎͍͙͙͔ͦͭͦͦͪͭ͡ ͫ͊ ͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡ ͦͭ ͯ;͙͔͊ͫͭͭͦ ͙ͫ ͍ ˨̅˻: 75 % ͨ ͙ͪ ͨΆ͍ͪͦͭͦ ͙ 
ур ҈ ͙ͨͪ ͍ͭͦͪͦͭͦ ͨͪͦͯ;͍͔͊ͤΦ ˽͙͙͙͔ͪ͋ͭͤͦ͘͡͡ 81 % ͎͍ͦͭͦ͊ͪΎͭΣ ;͔ ͙͋ͻ͊ ͎ͦ 
͔ͨͪͨͦͪΆ;͙͊͡ ͤ͊ ͍͙ͫͦ ͔͎͙ͦ͟͡Φ 

¶ ˨͔͎ͣͦͪ͊ͺ͙ͫ͟ ͋ͦ͟͡Υ ͙ ͙ͨͪ ͍͔͔͒ͭ ͨͪͦͯ;͍͙͊ͤΎ ͚ͤ͊-͎ͦ͡Ύͣͦ ͔ 
ͯ;͙͔͊ͫͭͭͦ ͤ͊ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͫ ͔͙͊͊͒ͣ͟;ͤ͊ͭ͊ ͒͡Ά͗ͤͦͫͭ α͒ͦͼ͔ͤͭέ 
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όͦͦͦ͟͡ пл ҈ ͦͭ ͔͙͙͔͊ͤͭͪ͊ͤͭ͟ύΦ ˥͍͙͔͊ͤͭ͡ ͙͔͙͊ͫͫͭͤͭ ͫ͊ 
͙͙͙͔ͨͪ͋ͭͤͦ͘͡͡ ол ҈Φ ˮ ͙ͨͪ ͍͔͔͒ͭ ͨͪͦͯ;͍͙͊ͤΎ ͚ͤ͊-͎ͦ͡Ύͣ ͒Ύ͡ ͙ͣ͊ͭ 
͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͤ͊ ͍Άͪ͊ͫͭ͘ ͔ͣ͗͒ͯ ор ς пп ͎͙͙ͦ͒ͤ όͦͦͦ͟͡ пр ҈ ͦͭ 
͎͍͙͙͔ͦͭͦͦͪͭ͡ύΦ 

˾͔͙͔ͯͭ͊ͭͭ͘͡ ͦͭ ͍͔͔͙͔ͨͪͦ͒ͤͭ ͨͪͦͯ;͍͙͊ͤΎ ͍͒͊͊ͭ ͍͊͗ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ 
ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ˨̅˻ ͍ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ ͊ͭͦ͟͟ ͙ ͙ͤ͊ͫͦ͟ ͊͘ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ 
͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͔͎ͨͪ͒͊͊ͤ͊ͭ͊͡ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ ͎ͯͫͯ͊͡Φ ˽͙ͦͫ͊ͤ͡Ύͭ͊ ͍ ͭΎͻ ͫ͊ 
͔͙ͦͤͪͭͤ͟͟ ͙ Ύ͙ͫͤΣ ͊ ͔͙͔ͨͪͦ͋ͣͤͭ͡ ͙ͦ͋͊ͫͭ͡ ͫ͊ ͔͒ͦ͋ͪ ͦ;͔͙ͪͭ͊ͤΦ ˿Ά͔͒͊͒ͤ͊ͭ͊͘ 
͍ ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς ˤ͊ͪͤ͊ ͔ͫͪ͒͊ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͊͘ ͍͔͔ͨͪͦ͗͒͊ͤ 
ͤ͊ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͔ ͦͼ͔͔ͤͤ͊ ͙͔ͨͦͦ͗ͭͤͦ͡͡ ͦͭ ͍͙ͫ;͙͟ ͯ;͙͊ͫͭͤͼ͙ ͍ 
ͨͪͦͼ͔ͫ͊Υ ˹ˢ˻ˢΣ ͔͙ͫͭͯ͒ͤͭ ό͍͙͋͊͊͊ͪ͟͡ ͙ ͎͙͙ͣ͊ͫͭͪύ ͙ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Φ ˾͙͊͋ͪ͊͘ 
͔ͫΣ ;͔ ͔͙͔ͣͤͤͭͦ ͤ͊ ͔͙͔ͪ͊͋ͦͭͦ͒͊ͭͭ͡ ͫΆ΅ͦ ͔ ͦͭ ͎ͦ͡Ύͣͦ ͤ͊͘;͔͙͔ͤ ͙ ͭͦ 
͔͙͙ͨͪͦ͒;ͤͦ ͔ͫ ͨͪͦͯ;͍͊Φ ˹͊ͫͦ͊ͭ͊͟Σ ͍ ͦ͟Ύͭͦ ͙͍͊ͭͤͦ͟ ͔ͫ ͙ͪ͊͋ͦͭ ͔ ͙͍͔ͨͦ͊ͤ͘͘͡ 
ͤ͊ ͫΆ͔͒͊͒ͤ͊ͭ͊͘ ͎ͣͤͦͦ ͒ͦ͋ͪ͊ ͔ͭͻ͙ͤ;͔ͫ͊͟ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͎͙͋ͦ͊ͭΎͭ ͊ͪͻ͙͍ ͦͭ 
͔͔͙ͭͪͦͤͤ͟͡ ͯ;͔͙͋ͤ ͔͙͙ͣ͊ͭͪ͊͡ ͙ ͔͙ͪͫͯͪͫΣ ͊ͭͦ͟͟ ͙ ͙͔ͤ͊ͭͪͯͨ͊ͤͭ ͙ͤ͊ͤ͘Ύ ͙ 
͔͙ͯͣͤΎ ͦͭ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡Σ ͊͘ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͍ 
͙͍͔͙͔ͯͤͪͫͭͭ͊Φ ˮ͔͔ͤͭͪͫΆͭ ͦͭ ͫͭͪ͊ͤ͊ ͤ͊ ͔͙͊͊͒ͣ͟;ͤͦͭͦ ͪΆ͍͍ͦͦ͒ͫͭͦ͟Σ 
͔͙͔ͫͭͯ͒ͤͭͭ ͙ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͟Άͣ ͍͔ͫ ͨͦ-΄͙ͪͦͦͭͦ͟ ͣͯ ͙͍͔ͨͦ͊ͤ͘͘͡ ͊ͭͦ͟ 
͒ͦͨΆ͍͊͡΅ͦ ͍ ͔͍ͪ͒ͦͤ͊ͭ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͔ ͫΆ΅͔͍͔ͫͭͤΦ ˴Άͣ ͔ͣͦͣͤͭ͊ ͔ͭ;͔ 
ͨͪͦͼ͔ͫ ͤ͊ ͙͙͔ͤͫͭ͊ͪ͊ͤ͡ ͤ͊ ͍ͤͦ͊ ͙ͤͫͭ͊ͤͼ͙Ύ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ˸ͯ͒Ά͡ ͤ͊ 
ͺͯͤ͟ͼ͙͙ͦͤͪ͊΅͙͔ͭ ͫΆ͍ͪΆ͙ͪ ͤ͊ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ ͙͔ͣͤͤͦ ͊͘ ͼ͔͙͔ͭ͡ ͤ͊ ͔-
ͦ͋ͯ;͔͙͔ͤͭͦΦ ˽͔͙͍ͪ͒ͣͫͭ͊ͭ͊ ͣͯ ͫ͊ ͔͙͋ͫͨͦͪͤ͘ ͙ ͔͎͍ͤͦͦͭͦ ͍͙͙͔ͪ͊ͭ͘ ͔ͭͨΆ͍ͪ͊ 
͔͙ͨͪ͒ͫͭͦΦ 
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̅ˮ˶˻˶˻˭ˮ 

˽˾˻̅Φ ˥˩˾˥ˢ˹ˢ ˨ˢ̉˩ˤˢΣ ˽˾˻̅Φ ˯˻ˤ˴ˢ ́ˮ̊˩ˤˢΣ  

˨˻̇Φ ˸ˢ˾ˮ˹ˢ ˨ˬ˻˹˻ˤˢ 

˿ͦͺ͙͚͙ͫ͟ ͙͍͔͙͔̂ͤͪͫͭͭ Ϧ˿͍Φ ˿͍Φ ˴͙ͦͤͫͭ͊ͤͭͤ ͙ ˩͔ͤ͊͡Ϧ 

 

Abstract: The paper proposed presents an overview of the integration of 
e-learning methodology in traditional Bulgarian courses for philology students 
at Faculty of Slavic Studies at Sofia University. It describes the electronic 
ǊŜǎƻǳǊŎŜǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ǇƭŀǘŦƻǊƳ ŜȊƛƪΦōƎΣ ŀǎ ǿŜƭƭ ŀǎ ǎǘǳŘŜƴǘΩǎ ŀƴŘ ǘŜŀŎƘŜǊΩǎ 
activities during the lectures and seminars held on-line. Different types of 
exercises allow the students to improve their practical skills. 

 

Keywords: implementation of academic e-learning, blended learning, 
Moodle, language teaching 

 
ˤ ͒ͦ͊͒͊͟͡ ͔ͫ ͔͍ͨͪ͒ͫͭ͊Ύ ͍Ά͍͔͔͗͒͊ͤͭͦ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ ͍͔ͯͪͫͦ͟ ͊͘ 

ͼ͔͙͔ͭ͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͤ͊ ͔͙ͫͭͯ͒ͤͭ ͺ͙͙ͦͦ͘͡͡ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͔̅͊ͯͭͭ͊͟͡ ͨͦ 
͍ͫ͊͡Ύ͙ͤͫ͟ ͺ͙͎͙͙ͦͦ͡͡ ͤ͊ ˿̂ α˿͍Φ ˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟άΦ ˾͎͔͊͗͒͊ͭ͘͡ ͔ͫ 
͔͙͔ͦͫͦ͋ͤͦͫͭͭ ͤ͊ ͫΆ͔͙͔͒͊͒ͤͭ͘ ͍͔ͯͪͫͦ͟ ͫ ͎͔ͦ͒͡ ͙͎͔ͨͪ͊͊ͤͭͦ͡ ͙ͣ ͍ 
͙͒ͼ͙͙͙ͫͨͤ͡Σ ͙ͦͭͦ͟ ͔͎ͨͪ͒ͨͦ͊͊ͭ͡ ͔͍ͪ͒ͦͤ͊ ͙ͨͪͫΆ͍͔ͫͭͤ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤΦ 
˿Ά͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ ͍͔ͯͪͫͦ͟ ͼ͔͙͡ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤͭͦ ͙ ͎ͦ͋ͦ͊ͭΎ͍͔͊ͤͭͦ ͤ͊ 
ͤ͊ͫͭͦΎ΅͙͔ͭ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͙͙ͨͪ͊ͭ͟͟Σ ͊ͭͦ͟͟ ͙ ͔ͯͫͤ͡Ύ͍͔͊ͤͭͦ ͒ͦͫͭΆͨ͊ ͤ͊ 
͔͙͔ͫͭͯ͒ͤͭͭ ͒ͦ ͔͙͙͔ͣ͊ͭͪ͊ͭ͡Σ ͙ͦͭͦ͟ ͫ͊ ͙ͣ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͨͦ ͍͔͔ͪͣ ͤ͊ ͭΎͻͤͦͭͦ 
ͦ͋ͯ;͔͙͔ͤΣ ͍͔͙ͯ͡;͍͔͊͊ͤ ͊ͭͦ͟ ͼΎͦ͡ ͤ͊ ͭΎͻͤ͊ͭ͊ ͔͙͍ͦ͊͘͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Φ ͔̇ͭ͊͡ 
ͤ͊ ͫΆ͔͙͔͒͊͒ͤͭ͘ ͔͔͙ͭͪͦͤͤ͟͡ ͍͔ͯͪͫͦ͟ ͔ ͒͊ ͎ͨͦ͒ͨͦͣ͊͊ͭ ͙ͭͪ͊͒ͼ͙ͦͤͤͦͭͦ 
ͦ͋ͯ;͔͙͔ͤΣ ͔ͦͭͦ͟ ͔ ͎͙͙ͦͪ͊ͤͪ͊ͤͦ͘ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͔͟͡ͼ͙͙ͦͤͤ ͍͔ͯͪͫͦ͟ ͙ 
͔͙͙ͫͣͤ͊ͪͤ ͊ͤ͘Ύ͙ͭΎΣ ͊ͭͦ͟ ͔͒͊͒ ͍Άͣͦ͗ͤͦͫͭ͘ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͒͊ ͍͔ͨͪͦͪΎ͍͊ͭ 
͍͙͔ͫͦͭ ͙ͤ͊ͤ͘Ύ ;͔ͪ͘ ͔͍͙ͭͫͭͦ ͊͒͊͘;͙Σ ͊ͭͦ͟͟ ͙ ͒͊ ͍ͨͦ͊ͭ͘͡ ͫΆ͔͙͔͒͊͒ͤͭ͘ ͊͘ 
ͼ͔͙͔ͭ͡ ͤ͊ ͫΆ͍͔͙ͦͭͭͤΎ ͯͪͫ͟ ͯ;͔͙͋ͤ ͔͙͙ͣ͊ͭͪ͊͡ ς ͔͔ͨͪͤͭ͊͘ͼ͙͙Σ ͔͟͡ͼ͙͙Σ 
͙ͭ͊͋͡ͼ͙Σ ͔͔͙ͭͦͪͭ;͙ͤ ͙ͪ͊ͪ͊͋ͦͭ͘͟Σ ͙͙͎͋͋ͦͪ͊͡ͺ͙ΎΣ ͻ͙͔͙͍͔ͨͪͤͦ͟͡ ͟Άͣ 
͍͔͔͙ͨͪͦͪͤ ͦͭ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύ ͙͔͔ͤͭͪͤͭ ͙ͨͯ͋͊͟͡ͼ͙͙Φ ˽͔͙͍ͪ͒ͣͫͭͦ ͤ͊ 
ͫΆ͔͙͔͒͊͒ͤͭ͘ ͍͔ͯͪͫͦ͟ ͔ ͙ ͍Άͣͦ͗ͤͦͫͭͭ͊͘ ͊͘ ͯ;͙͔͊ͫͭ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͍ ͙͙͒ͫͯͫ͟Ύ 
ͨͦ ͤ͊ͯ;͔ͤ ͔ͨͪͦ͋ͣ͡Σ ͊͘ ͔͔ͪ͊͋ͦͭͤ ͍ ͎ͪͯͨ͊ ͨͦ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͤ͊ͯ;ͤ͊ ͊͒͊͘;͊Σ 
͊ͭͦ͟ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͫ ͙͙ͫͭͣͯͪ͊͡ ͭΎͻͤ͊ͭ͊ ͔͙͍ͪ͊ͭͤͦͫͭ͟ ͙ ͔ͭ ͯ;͍͊ͫͭ͊ͭ ͙͍͊ͭͤͦ͟ 
͍ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫΦ ˽͔͙͍ͪ͒ͣͫͭ͊ͭ͊ ͙ ͔ͤ͒ͦͫͭ͊ͭΆͼ͙͔ͭ ͤ͊ ͔͔͙͔ͭͪͦͤͤͭ͟͡ ͍͔ͯͪͫͦ͟ 
ͫ͊ ͨͦ͒ͪͦ͋ͤͦ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ ͦͭ ˩Φ ˿ͦ͟;͔͍͊ ͙ ˤΦ ́͊;͔͍͊ ώтϐΦ ˴͊ͭͦ͟ ͨͦͫͦ;͍͊ͭ 
͍͙͔͊ͭͦͪͭ͟Σ α͙͔ͣͤͤͦ ͙ͭ͊͘ ͔ͭͻ͎͙ͤͦͦ͡;ͤ͊ ͙ͨͪͣ͊͘Σ ͔ͨͪ͘ ͦ͟Ύͭͦ ͔ͭ ό͔͙͔ͫͭͯ͒ͤͭͭύ 
͙ͦͫͣͫ͡Ύͭ ͔͔ͫ͋ ͙ͫ ͙ ͔͎͙ͪ͊ͪ͊ͭ ͤ͊ ͙ͦͦͤ͟͡Ύ ͍ͫΎͭΣ ͔ ͔͙ͣͦ͒ͪͤΎͭ ͟͡Ό; ͟Άͣ 
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͔͙͙͔ͣͦ͒ͪͤͪ͊ͤ͘ ͤ͊ ͯ;͔͙͔͋ͤͭ ͙͙ͨͪ͊ͭ͟͟ά 
˻͔͙͔ͫͦ͋ͤͦͫͭͭ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͫ͊ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ ͍ ͔͙ͪ͒ͼ͊ 

͙͔͍͙ͫ͒͊ͤ͘͡ΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͍Ά͍͔͔͗͒͊ͤͭͦ ͣͯ ͍ ͙͔ͫͫͭͣ͊ͭ͊ ͤ͊ ͍͙ͫ΄͔ͭͦ 
͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ˣΆ͎͙͊ͪ͡ΎΦ ˮΦ ˸͍͙͔͍͊ͪͦ͒͊ ͔͙ͦͣͤͭͪ͊͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͙͔ͭ ͍ 
ͪͦ͡Ύͭ͊ ͙ ͤ͊ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΎΣ ͙ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͍ ͨͪͦͼ͔ͫ͊ ͤ͊ ͔͔ͭͪͦͤͤͦ͟͡ ͙ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͙ͨͪ͊ ͔͎͔ͨͪ͒͡ ͤ͊ ͙͔͍͙ͫ͒͊ͤ͘͡Ύ ͊͘ ͙͔͒ͦ͋ͪͭ 
͙͙ͨͪ͊ͭ͟͟ ͯ ͤ͊ͫ ώмϐΦ ˤ͔͊͗ͤ ͔ ͙ ͍ΆͨͪͦͫΆͭ ͊͘ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ 
ͦ͋ͯ;͔͙͔ͤ ώоϐΦ ˾Φ ˽͔͚;͔͍͊-͚̅ͦͪͫ͊ͭ ͍͙ͨͪ͊ ͔͎͔ͨͪ͒͡ ͤ͊ ͔͒ͺ͙͙ͤͼ͙͙͔ͭ ͤ͊ 
α͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤέΣ ͔͔ͫͣͫͤͦͭͦ ͦ͋ͯ;͔͙͔ͤΣ α͊͟;͔͍ͫͭͦ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦέ ͙ ͍ 
;͊ͫͭͤͦͫͭ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͚ͦͤ͊ͤ͡ ͦ͋ͯ;͔͙͔ͤΣ α͙ͨͪ ͔ͦͭͦ͟ ͤ͊ ͔͔ͭͪͦͤͤ͊ͭ͊͟͡ 
͔ͫͪ͒͊ ͔ͫ ͍Ά͎͊͊ͭ͘͡ ͍͙͔ͦͫͤͦͤͭ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͺͯͤ͟ͼ͙͙ ͍ ͼΎ͙ͦͫͭͤ͡Ύ ͨͪͦͼ͔ͫ ͤ͊ 
ͦ͋ͯ;͔͙͔ͤΣ ͊ ͙͔ͣͤͤͦΣ ͍ ͔ͤΎ ͙ ;͔ͪ͘ ͔ͤΎ ͔ͫ ͦͫΆ΅͔͍ͫͭΎ͍͊ ͙ ͎ͨͦ͒ͨͦͣ͊͊ ͯ;͔͔ͤͭͦ 
ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ ͔ͫ ͔͍ͦͨͦͫͪ͒ͫͭ͊ ͭΎͻͤͦͭͦ ͔͎͎͙ͨ͒͊ͦ;͔ͫͦ͟ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ 
ͯ;͔͙͔͋ͤͭ ͔͙ͪͫͯͪͫ ͙ ͔͙͙ͣ͊ͭͪ͊͡Σ ͫ ͎͙͔͒ͪͯͭ ͔͙ͫͭͯ͒ͤͭ ͙ ͫ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡ ͍ 
ͨͪͦͼ͔ͫ͊ ͤ͊ ͔͙͙͔ͪ͊ͪ͊ͤ͘͡ ͤ͊ ͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͼ͔͙͡ ͤ͊ ͯͪͫ͊͟ά [4]Φ ˮΦ 
˸͔͍ͪ͒͗͊ͤͦ ͔͔ͦͨͪ͒͡Ύ ͔͔ͫͣͫͤͦͭͦ ͦ͋ͯ;͔͙͔ͤΣ ͙͙͡ .ƭŜƴŘŜŘ [ŜŀǊƴƛƴƎΣ ͊ͭͦ͟ 
α͙͔͎͙ͤͭͪͪ͊ͤ͊ ͦͤ͟ͼ͔ͨͼ͙Ύ ͊͘ ͙ͦͨͭͣ͊ͤͦ͡ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫΣ 
ͦ͟Ύͭͦ ͔͙ͦ͋͒ͤΎ͍͊ ͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͤ͊ ͍͙͔ͤͦͭ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͙͔͔ͤͭͪͤͭΣ ͦͭ ͔͒ͤ͊ 
ͫͭͪ͊ͤ͊Σ ͙ α͙͊ͫ͟͡;͔͙͔ͫͭ͟ά ͔͙ͣͭͦ͒ ͤ͊ ͦ͋ͯ;͔͙͔ͤΣ ͦͭ ͎͒ͪͯ͊άΦ ˢ͍ͭͦͪΆͭ ͨͦͫͦ;͍͊Σ 
;͔ ͙ͨͪ ͙ͭͦ͘ ͙ͭͨ ͦ͋ͯ;͔͙͔ͤ όͯ;͔͔ͤύ ͔ͫ ͨͦͯ͡;͍͊͊ α͔ͯͫͨ΄ͤ͊ ͙ͦͣ͋ͤ͊͟ͼ͙Ύ ͦͭ 
͙͔͙͔ͨͦͦ͗ͭͤͭ͡͡ ͊͟;͔͍ͫͭ͊ ͤ͊ ͙͔ͭͪͭ ͺ͙ͦͪͣ ς ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭͭ͊͟ ͤ͊ ͚ͦͤ͊ͤ͡ 
ͦ͋ͯ;͔͙͔ͤͭͦ ͙ ͙ͨͪͫΆ͍͔ͫͭͤͦͭͦ ͦ͋ͯ;͔͙͔ͤ ͔ͫ ͫΆ;͔͍ͭ͊͊ͭ ͫ ͔͍͙͙ͤ͊ͫͣͦͫͭͭ͊͘ ͦͭ 
͍͔͔ͪͣͭͦ ͙ ͣΎͫͭͦͭͦΣ ͻ͔͊ͪ͊ͭͪͤ͊͟ ͊͘ ͔͔ͭͪͦͤͤͦͭͦ͟͡Σ ͭ͊͊͟ ͙ ͊͘ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦͭͦ 
ͦ͋ͯ;͔͙͔ͤά ώнϐΦ ˮ͔͍͙ͫ͒͊ͤ͘͡ ͫ͊ ͙ ͔͙͔ͨͪͦ͋ͣͤͭ͡ ͙ͦ͋͊ͫͭ͡ ͙ͨͪ ͙͔͎͙͔ͤͭͪͪ͊ͤ ͤ͊ 
͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͦͭ ͎͔͒ͤ͊͡ ͭͦ;͊͟ ͤ͊ ͙͍͔͙͔͙͔ͯͤͪͫͭͭͫͭ͟ ͔͙ͣͤ͒͗Ά͙ͪ ͙ 
͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Σ ͊ͭͦ͟͟ ͙ ͦͭ ͎͔͒ͤ͊͡ ͭͦ;͊͟ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ [5]. 

 
˩͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͍Ά͍ ͔̅͊ͯͭͭ͊͟͡ ͨͦ ͍ͫ͊͡Ύ͙ͤͫ͟ ͺ͙͎͙͙ͦͦ͡͡ ͔͋΄͔ 

͍Ά͍͔͔͒ͤͦ ͫ ͼ͔͡ ͒͊ ͎͔ͨͦ͒ͨͦͣͦͤ ͙ͭͪ͊͒ͼ͙ͦͤͤͦͭͦ ͦ͋ͯ;͔͙͔ͤΦ ˸͊͊ͪ͟ ;͔ 
͔ͫͨͼ͙͙͊ͤͦͫͭ͡ ͊ͭͦ͟ ͋Ά͎͊ͪͫ͊͟͡ ͺ͙͎͙ͦͦ͡͡Ύ ͔ͤ ͔͎ͨͪ͒ͨͦ͊͊ͭ͡ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ 
͙͒ͫͭ͊ͤͼ͙ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤΣ ͙ͨͪ ͭΦͤ͊ͪΦ Blended Learning ͔͙͔ͫͭͯ͒ͤͭͭ ͔ͫ 
͍Ά͍ͨͦ͊ͭ͘͘͡ ͦͭ ͔͙͍ͨͪ͒ͣͫͭ͊ͭ͊ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤΦ ˽͔ͪ͘ нлмо ͎Φ ͋Ύͻ͊ 
ͫΆ͔͙͒͊͒ͤ͘ ͨΆ͍͙͔ͪͭ ͔͔͙ͭͪͦͤͤ͟͡ ͍͔ͯͪͫͦ͟ ͊͘ ͔͙ͫͭͯ͒ͤͭ ͦͭ ͍͋͊͊͊͟͡Άͪͫ͊ͭ͊͟ 
͎ͨͪͦͪ͊ͣ͊ αˣΆ͎͊ͪͫ͊͟͡ ͺ͙͎͙ͦͦ͡͡ΎάΦ ˮ͋ͪ͊ͤ͊ͭ͊͘ ͨ͊ͭ͡ͺͦͪͣ͊ ͊͘ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤͭͦ͘ 
ͤ͊ ͍͔͔ͯͪͫͦͭ͟ ͔ MoodleΣ ͊ ͔ͭ ͦͭ ͍ͫͦΎ ͫͭͪ͊ͤ͊ ͫ͊ ͒ͦͫͭΆ͙ͨͤ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͔ͫ͒͡ 
͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͍ ͔͔ͭͪͦͤͤ͊ͭ͊͟͡ ͯ;͔͋ͤ͊ ͔ͫͪ͒͊ ezik.bg. 
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ˤ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͍͔͔ͯͪͫͦͭ͟ ͫ͊ ͔͙ͪ͊ͪ͊͋ͦͭͤ͘ ͔͙͔ͦͭ͒ͤͭ͡ ͔͙ͭͣ ͦͭ ͯ;͔͋ͤͦͭͦ 

ͫΆ͒Ά͙͔ͪ͗͊ͤ ͤ͊ ͙͒ͫͼ͙͙ͨͤ͊ͭ͊͡Φ ˤͫΎ͊͟ ͔ͭͣ͊ ͫΆ͒Άͪ͗͊ ͔͔͙ͭͦͪͭ;͙ͤ ͍͙ͨͦͫͭ͊ͤͦ͟ 
ς ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͙ͫͭ͊ͭΎΣ ͔͔ͨͪͤͭ͊͘ͼ͙Ύ ͙͙͡ ͔͔ͭͪͦͤͤ͊͟͡ ͙͎ͤ͊͟Σ ͊ͭͦ͟͟ ͙ 
͔͍͙ͭͫͭͦ ͊͒͊͘;͙ ͊͘ ͫ͊ͣͦͫͭͦΎ͔ͭͤ͊͡ ͎͍ͨͦ͒ͦͭͦ͊͟ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭΦ 

 ˽ͦ ͍͙͔ͫͦͭ ͔͙ͦͫͦ͋ͤͦͫͭ ͍͔͔ͯͪͫͦͭ͟ ͊͘ ͙͔͙͊ͣͫͤ͘͡ ͊ͭͦ͟ ;͊ͫͭ ͦͭ ͔͔ͫͣͫͤͦ 
ͦ͋ͯ;͔͙͔ͤΣ ͔ͦͭͦ͟Σ ͊ͭͦ͟͟ ͨͦͫͦ;͍͊ ˾Φ ˽͔͚;͔͍͊-͚̅ͦͪͫ͊ͭΣ α͔ͫ ͻ͔͙͙͊ͪ͊ͭͪͪ͊͘͟ ͫ 
͎͔ͤ͊͒ͪ͊͗͒͊ͤΣ ͍͙͔ͨͭ͊ͤ͡Σ ͙͔͎͙͔ͤͭͪͪ͊ͤ ͤ͊ ͙ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ 
͙ͦͣͯͤ͊͟͟ͼ͙͙ͦͤͤ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͙ͭͪ͊͒ͼ͙͔ͦͤͤ ͍͔͔ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͔ͦͤͭͫͭ͟͟Φ ˤ 
ͫΆ͒Ά͔ͪ͗͊ͭͤͦ͡ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ ͦͭͤͦ΄͔͙͔ͤ ͍ͭͦ͊ ͙͔͎͙͔ͤͭͪͪ͊ͤ ͔ͣͦ͗ ͒͊ 
͋Ά͔͒ ͎ͣͤͦͦ ͪ͊ͤͦͦ͋ͪ͊ͤͦ͘͘ ͙ͨͪ ͙ͪ͊͘͡;ͤͦ ͫΆͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͙ͭͪ͊͒ͼ͙͙͔ͦͤͤͭ ͙ 
͔͔͙͔ͭͪͦͤͤͭ͟͡ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͔ͭͻ͎͙͙ͤͦͦ͡ά ώсϐΦ 

ˤ ͔ͣͦͣͤͭ͊ ͍ ͯ;͔͋ͤ͊ͭ͊ ͔ͫͪ͒͊ ezik.bg ͫ͊ ͍͟͡Ό;͔͙ͤ ͔͔͙ͭͪͦͤͤ͟͡ ͍͔ͯͪͫͦ͟ 
͊͘ ͙͔ͭͪͭ ͔͔͙ͫͭͨͤ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͍Ά͍ ͍͙ͫ΄͙͔ͭ ͯ;͙͙͡΅͊ - ͍͋͊͊͊͟͡Ά͙ͪͫ͟ ό͊͘ 
͔͍ͪ͒ͦͤ͊ ͙ ͊͘ ͊͒ͦ͘;ͤ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤύΣ ͎͙ͣ͊ͫͭΆ͙ͪͫ͟ ͙ ͙͒ͦͭͦͪ͊ͤͭͫ͟͟ 
͍͔ͯͪͫͦ͟Φ ˭͊ ͔ͫͨͼ͙͊ͤͦͫͭ͡ αˣΆ͎͊ͪͫ͊͟͡ ͺ͙͎͙ͦͦ͡͡Ύά ͫ͊ ͔͙ͪ͊ͪ͊͋ͦͭͤ͘ ͍͔ͯͪͫͦ͟ ͨͦ 
ͣͦ ͪͺ͎͙ͦͦ͡Ύ ό͊͘ ͔͍ͪ͒ͦͤͦ ͙ ͊͒ͦ͘;ͤͦ ͦ͋ͯ;͔͙͔ͤύΣ ͙͙ͫͤͭ͊ͫͫ͟ ό͊͒ͦ͘;ͤͦ 
ͦ͋ͯ;͔͙͔ͤύ ͙ ͙͙ͫͭͦͪΎ ͤ͊ ͋Ά͎͙͊ͪͫ͟͡Ύ ͙͍͔ͤ͗ͦͤ͟ ͔͙͘͟Φ ˭͊ ͎͙ͣ͊ͫͭΆͪͫ͊ͭ͊͟ 
͎ͨͪͦͪ͊ͣ͊ αˣ͙͙͊͊ͤͫͭ͊͟͟͡έ ό͔ͫ͒͡ ͍͊͘Άͪ΄͔ͤͦ ͔ͫͪ͒ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ύ ͔ 
ͫΆ͔͒͊͒ͤ͘ ͯͪͫ͟Άͭ ͨͦ ͫΆ͍͔͔͔ͪͣͤͤ ͋Ά͎͙͊ͪͫ͟͡ ͔͙͘͟Φ ˭͊ ͎͙ͣ͊ͫͭΆͪͫ͊ͭ͊͟ ͎ͨͪͦͪ͊ͣ͊ 
α˶͙͎͍͙͙ͤͫͭ͊͟ ς ͔͙͍ͦ͊͘͟ ͙͔ͫͫͭͣ͊ ͙ ͔ͪ;͔͍͙ ͙͙ͨͪ͊ͭ͟͟έ ό͔ͫ͒͡ ͍͋͊͊͊͟͡Άͪύ ς 
͍͔͔ͯͪͫͦͭ͟ ͨͦ ͙͔ͨͫͣͤ͊ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͙ ͨͦ ͯͫͭͤ͊ ͙ͦͣͯͤ͊͟͟ͼ͙ΎΦ ˿Ά͔͙͒͊͒ͤ͘ ͫ͊ 
͙ ͙͒ͦͭͦͪ͊ͤͭͫ͟͟ ͍͔ͯͪͫͦ͟ ͊͘ ͺ͙͙ͦͦ͘͡͡ ς α˩͔͙ͭͪͦͤͤ͟͡ ͔͙ͪͫͯͪͫ ͍ 
ͻ͙͙͙ͯͣ͊ͤͭ͊ͪͫͭ͊ͭ͊͟ά ͙ αˢ͔͙͊͒ͣ͟;ͤͦ ͙͔ͨͫ͊ͤάΦ 

˾͔͙͔ͯͭ͊ͭͭ͘͡ ͦͭ ͍͟͡Ό;͍͔͊ͤͭͦ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ 
͙ͭͪ͊͒ͼ͙ͦͤͤ͊ͭ͊ ͙ͨͪͫΆ͍͔ͫͭͤ͊ ͺͦͪͣ͊ ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͍͙͒Ύͭ ͚ͤ͊-Ύͫͤͦ 
͙ͨͪ ͔͎͔ͨͪ͒͡ ͤ͊ ͙͔͒͊ͤͤͭ ͦͭ ͔͍͙͔ͭͫͭͦͭ ͊͒͊͘;͙Φ ˤ ͔͔͙͔ͭͪͦͤͤͭ͟͡ ͍͔ͯͪͫͦ͟ ͫ͊ 
͍͟͡Ό;͔͙ͤ ͤΎͦͦ͟͟͡ ͙ͭͨ͊ ͔͍͙ͭͫͭͦ ͊͒͊͘;͙Φ ˽͙ͪ ͨΆ͍͙ͪΎ ͙ͭͨ ͔ͫͭͯ͒ͤͭΆͭ ͔ͣͦ͗ ͒͊ 
͙͔͔͋ͪ͘ ͔͙͒ͤ ͦͭ ͍Ά͙͔ͣͦ͗ͤͭ͘ ͍͔͙ͪͤ ͎͍͙ͦͭͦͦͪΥ 
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͔͍͙͔́ͫͭͦͭ ͊͒͊͘;͙ ͫ͊ ͫΆ͍͔͙ͫͭ͊ͤ ͭ͊͊͟Σ ;͔ ͒͊ ͔ͤ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͔ͪ΄͔͙ͤ 
͔ͯͫͨ΄ͤͦ ͔͋͘ ͔͍͙͔ͨͪ͒͊ͪͭͤ͊͡ ͔͔͙ͭͦͪͭ;ͤ͊ ͎͍ͨͦ͒ͦͭͦ͊͟Φ ˿͔͙͔ͭͯ͒ͤͭͭ ͦͭ ͍ͫͦΎ 
ͫͭͪ͊ͤ͊ ͫ͊ ͙͍͙͙ͣͦͭͪ͊ͤ ͒͊ ͍͔ͨͪͦͪΎ͍͊ͭ ͍͙͔ͫͦͭ ͙ͨͦͤ͊ͤ͘Ύ ͫ͊ͣͦͫͭͦΎ͔ͭͤͦ͡Φ ˴͊ͭͦ͟ 
͍ͨͦ͊͊͘͟ ͙ͭ͊͋͡ͼ͊ͭ͊Σ ͔͙͔ͫͭͯ͒ͤͭͭΣ ͙͙͊ͨͫ͊ͤ͘ ͍ ͯͪͫ͊͟Σ ͫ͊ момΣ ͊ ͍͔͙͔ͤ͊ͨͪ͊ͤͭ 
͙͙ͦͨͭ ͊͘ ͔ͪ΄͍͔͊͊ͤ ͤ͊ ͔ͭͫͭ͊ ͫ͊ офмΦ ˨͔͚ͭ͊ͤ͊ͭ͊͡ ͍ͫͨͪ͊͊͟ ͍ͨͦ͊͊͘͟Σ ;͔ ͍͔͙ͫ͟ 
͔ͫͭͯ͒ͤͭ ͔ ͍͙ͤ͊ͨͪ͊͡ ͙ͭͦ͘ ͔ͭͫͭ ͔ͨͦͤ ͍͔͒ͤΆ͗Σ ͍͔ͨͦ;͔ͭͦ ͫ͊ ͍͙͙ͤ͊ͨͪ͊͡ ͨͦ ͍͒͊ 
͙ͦͨͭ͊Σ ͭΆ͚ ͊ͭͦ͟ ͙ͨͪ ͍͔͙ͫ͟ ͙ͦͨͭ ͙͔͙͔ͨͪͣͪͭΣ ͍͟͡Ό;͔͙ͤ ͍ ͔ͭͫͭ͊Σ ͫ͊ ͙ͪ͊͘͡;͙ͤΦ  

˽͙ͪ ͤΎ͙ͦ͟ ͔͍͙ͭͫͭͦ ͊͒͊͘;͙ ς ͙͔ͤ͊ͨͪͣͪ ͙ͨͪ ͔͙ͭ͘Σ ͙ͦͭͦ͟ ͙͙͍ͫ͊ͭ͘͟ ͦͭ 
͔͙͔ͫͭͯ͒ͤͭͭ ͒͊ ͫͨͪΎ͎͊ͭ ͎͎͙͊ͦ͡͡ ͍ ͙ͪ͊͘͡;͙ͤ ͍͔͔ͪͣͤ͊ ͙͙͡ ͒͊ ͍ͦ͋ͪ͊ͯ͊ͭ͘ 
͙ͨͪ;͙͊ͫͭΎΣ ͍͔͙͔ͤ͊ͨͪ͊ͤͭ ͔͍͔ͭͫͭͦ ͫ͊ ͤ͊͘;͙͔ͭͤͦ͡ ͍͔ͨͦ;͔Υ 

 
˽͔͙͍ͪ͒ͣͫͭͦͭͦ ͤ͊ ͙ͭͦ͘ ͙ͭͨ ͔͔͙ͭͪͦͤͤ͟͡ ͔͍͔ͭͫͭͦ ͔ͨͪ͒ ͙ͨͪͫΆ͍͔͙͔ͫͭͤͭ 

͔͙ͯͨͪ͊͗ͤͤΎ ͔ͫ ͦͭͤ͊ͫΎΣ ͦͭ ͔͒ͤ͊ ͫͭͪ͊ͤ͊Σ ͒ͦ ͍Άͣͦ͗ͤͦͫͭͭ͊͘ ͊͘ ͔ͨͪͦͫ͒͡Ύ͍͔͊ͤ 
ͤ͊ ͙͙͍͙ͤ͒͒ͯ͊ͤͦͭͦ͡ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͍͔͙ͫ͟ ͔ͫͭͯ͒ͤͭΣ ͊ ͦͭ ͎͒ͪͯ͊ ͫͭͪ͊ͤ͊Σ ͎ͨͦ͒ͨͦͣ͊͊ 
͙ ͔ͦ͋͟͡;͍͊͊ ͪ͊͋ͦͭ͊ͭ͊ ͤ͊ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΎΦ ˹͔ ͔ ͍Ά͍ ͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͤ͊ 
͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύ ͙ͨͪ ͙ͤ͊͡;͙͔ ͤ͊ ͯͪͫ͟ ͦͭ млл ͔͙ͫͭͯ͒ͤͭ ͋Ά͎͊ͪͫ͊͟͡ ͺ͙͎͙ͦͦ͡͡Ύ 
͒͊ ͍͔͙ͨͪͦͪ мл ͙͙͡ нл ͔͎͙ͫͨͪͤ͊ͭ ͍͙͍͙͒ͦ ͍͚͙͒ͦ͟ ͍ ͔͍͔͔͒ͭͭ ͍͔͔ͪͣͤ͊ ͤ͊ 
͙͘Ύ͍͙͔ͭͤͦ͡ ͔͙͔ͤ͊ͦͤͤ͟͡ ͊͘ ͍͔͙ͫ͟ ͔͔ͦͭ͒ͤ͡ ͔ͫͭͯ͒ͤͭΦ ͍́ͦ͊ ͦ͋͊;͔ ͔ ͍Άͣͦ͗ͤͦ͘ 
;͔ͪ͘ ͍͔͔ͨͪ͊ͤͭͦ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ ͔͍͔ͭͫͭͦΣ ͍ ͙ͦͭͦ͟ ͔͍͙͔ͨͪ͒͊ͪͭͤͦ͡ ͫ͊ ͔͙͊͒͊͒ͤ͘ 
͍͔͙͔ͪͤͭ ͎͍͙ͦͭͦͦͪΦ 

˽͙ͪ ͍͙ͭͦͪΎ ͙ͭͨ ͊͒͊͘;͙ ͔͙͔ͫͭͯ͒ͤͭͭ ͭͪΎ͍͋͊ ͒͊ ͨͦͨΆͤ͡Ύͭ ͍͔͙ͪͤΎ ͎͍ͦͭͦͦͪ 
͍ ͨͦͫͦ;͔ͤͦͭͦ ͔ͨͦ͡Φ ͙́ͦ͘ ͙ͭͨ ͊͒͊͘;͙ ͔͎ͨͪ͒ͨͦ͊͊ͭ͡ ͨͦ-΄͙͙ͪͦ͟ ͙ͨͦͤ͊ͤ͘Ύ ͨͦ 
͙ͯ͘;͍͊͊ͤ͊ͭ͊ ͙͒ͫͼ͙͙ͨͤ͊͡Υ 

 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 

 
57 

 

 
 

 
 
ˤ ͍͔͔ͯͪͫͦͭ͟ ͫ͊ ͍͟͡Ό;͔͙ͤ ͙ ͊͒͊͘;͙Σ ͍ ͙ͦͭͦ͟ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͊ ͔ͫ 

͎͍͙ͦͭͦͦͪ ͤ͊ ͍͔ͨͦ;͔ ͦͭ ͔͙͒ͤ ͍ΆͨͪͦͫΦ ˤ ͔͙ͭ͘ ͫͯ͡;͙͊ ͙͍͔ͦ͋ͤͦͤͦ͟ ͍Ά͙͔ͣͦ͗ͤͭ͘ 
͎͍͙ͦͭͦͦͪ ͔ͫ ͙͙͋ͪ͊ͭ͘ ͦͭ ͨ͊͒͊΅ͦ ͔ͣͤΌ: 

 
˩͔͙͔ͭͪͦͤͤͭ͟͡ ͍͔ͯͪͫͦ͟Σ ͍͟͡Ό;͔͙ͤ ͍ ͦ͋ͯ;͔͙͔ͤͭͦ ͤ͊ ͔͙ͫͭͯ͒ͤͭ ͺ͙͙ͦͦ͘͡͡ 

͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͔̅͊ͯͭͭ͊͟͡ ͨͦ ͍ͫ͊͡Ύ͙ͤͫ͟ ͺ͙͎͙͙ͦͦ͡͡Σ ͙ͣ͊ͭ ͔͙ͪ͊ͤ͡ ͔͙͔͙ͨͦͭͪ͋ͭ͡ 
͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͙ͭͪ ͯ;͔͙͋ͤ ͎͙͙ͦ͒ͤΦ ͍́ͦ͊ ͍ͨͦͦ͘͡Ύ͍͊ ͒͊ ͔ͫ ͍ͨͪ͊Ύͭ ͙͍͙ͦ͒͘ ͊͘ 
ͨͦ͊ͭ͊͘͡ ͦͭ ͍Ά͍͔͔͗͒͊ͤͭͦ ͤ͊ ͔͔ͫͣͫͤͦ ͦ͋ͯ;͔͙͔ͤ όBlended learningύ ͍Ά͍ 
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͔̅͊ͯͭͭ͊͟͡. ˻ͭ ͔͒ͤ͊ ͫͭͪ͊ͤ͊Σ ͍͔ͨͦ͊ͤͭͦ͘͡ ͤ͊ ͯ;͔͙͋ͤ ͔͙͙ͣ͊ͭͪ͊͡ ͙ 
ͻ͙͔͙͍͔ͨͪͤͦ͟͡ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͔͔ͭͪͦͤͤ͊͟͡ ͯ;͔͋ͤ͊ ͔ͫͪ͒͊ ͍͊ͨͦͤ͊͊͘͘ ͔͙͔ͫͭͯ͒ͤͭͭ 
ͫ ͔͙͊͊͒ͣ͟;͙͔ͤͭ ͤ͊ͯ;͙ͤ ͙ͭͦ͘;͙ͤͼ͙ ͊͘ ͙ͪ͊͊͘͟͡ ͦͭ ͤ͊ͯ;ͤͦͨͦͨͯ͡Ύ͙͔ͪͤͭ 
͙ͭͦ͘;͙ͤͼ͙Σ ͒ͦͫͭΆ͙ͨͤ ͍ ͙͔͔ͤͭͪͤͭΦ ˻ͭ ͎͒ͪͯ͊ ͫͭͪ͊ͤ͊Σ ͫΆ;͔͍͔ͭ͊͊ͤͭͦ ͤ͊ 
͔͔͙ͭͦͪͭ;͙ͤ ͔͙͙ͣ͊ͭͪ͊͡ ͙ ͔͟͡ͼ͙͙ ͫ ͔͔͙ͭͪͦͤͤ͟͡ ͔͍͔ͭͫͭͦ ͨͦ͒ͦ͋ͪΎ͍͊ 
͙͔ͪ͊͋ͪ͊ͤͭͦ͘ ͙ ͍ͯͫͦΎ͍͔͊ͤͭͦ ͤ͊ ͫΆ͍͔͙ͦͭͭͤΎ ͔͙ͣ͊ͭͪ͊͡Σ ͍͒͊͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ 
͙͒ͫͯ͟ ͙͙ͫ ͙ ͙͍͙ͣͦͭͪ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͒͊ ͫΆ͍͒͊͊ͭ͘ ͫ͊ͣͦͫͭͦΎ͔͙ͭͤ͡ ͙͔͍͙ͫ͒͊ͤ͘͡Ύ 
ͨͦ ͔͒͊͒ͤ ͤ͊ͯ;͔ͤ ͔ͨͪͦ͋ͣ͡Φ ˹͔͔ͯͫͨ΄͙͔ͤͭ ͙͙ͦͨͭ ͊͘ ͔ͪ΄͍͔͊͊ͤ ͤ͊ ͔͍͔͔ͭͫͭͦͭ 
͙͍͔ͦ͋ͤͦͤͦ͟ ͙͍͙ͣͦͭͪ͊ͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͒͊ ͨͦͭΆͪͫΎͭ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔͙͙ͣ͊ͭͪ͊͡Σ 
͒͊ ͍͔ͨͪͦͪΎͭ ͤ͊ ͍͊ͦ͟͟ ͔ͫ ͒Ά͗͊ͭ͡ ͙͔͒ͦͨͯͫͤ͊ͭͭ ͦͭ ͭΎͻ ͎͔ͪ΄͙͟ ͙ ͊ͭͦ͟͟ ͔ͫ ͍͙͗͒͊ 
ͦͭ ͔͍ͫ͒͊͡΅͙Ύ ͙͔ͨͪͣͪΣ ͦ΅͔ ͙ͨͪ ͔͙ͭͪͭΎ ͙͙͡ ;͔͍ͭΆ͙ͪͭΎ ͙ͦͨͭ ͔ͭͻ͙͔ͤͭ 
͔͙ͪͯͭ͊ͭ͘͡ ͔ͫ ͨͦ͒ͦ͋ͪΎ͍͊ͭΦ  

˩͔͙͔ͭͪͦͤͤͭ͟͡ ͔͍͙ͭͫͭͦ ͊͒͊͘;͙ ͍͒͊͊ͭ ͍Άͣͦ͗ͤͦͫͭ͘ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͨͪ 
͍͙ͨͦ΄͍͔͊͊ͤͭͦ ͤ͊ ͔ͭͻ͙͔ͤͭ ͔͙ͯͣͤΎ ͊͘ ͙ͨͪ͊ͭ͟;͔ͫͦͭͦ͟ ͙͔͙͔ͨͪͦ͗ͤ͡ ͤ͊ 
ͤ͊ͯ;͔ͤ͊ͭ͊ ͔͙ͭͦͪΎΦ ˽ͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͭ ͙ͣ͊ͭ ͍͙͔ͦͫͤͦͤͭ ͔͙ͯͣͤΎΣ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͊͘ 
͒ͦ͋ͪͦͭͦ ͙ͣ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͔͙͙͔ͫͣͤ͊ͪͤͭ ͊ͤ͘Ύ͙ͭΎ ͙ ͔͔͙͙͔ͫͣͫͭͪ͊ͤͭ͡ 
͔͍͔ͭͫͭͦΣ ͊ ͍ͭͦ͊ ͦͭ ͍ͫͦΎ ͫͭͪ͊ͤ͊ ͍ͨͦͦ͘͡Ύ͍͊ ͍ ͙ͨͪͫΆ͍͔͙͔ͫͭͤͭ ͔͙͙ͫͣͤ͊ͪͤ 
͊ͤ͘Ύ͙ͭΎ ͒͊ ͔ͫ ͍ͨͪ͊Ύͭ ͔͙ͯͨͪ͊͗ͤͤΎΣ ͙ͦͭͦ͟ ͫ͊ ͫ ͨͦ-͍͙ͫͦ͊͟ ͫͦ͗ͤͦͫͭ͡Σ ͊ͭͦ͟͟ ͙ 
͔ͫͭͯ͒ ͙͔ͤͭͭ ͙ͫ͊ͣ ͒͊ ͍ͨͪ͊Ύͭ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͨͦ ͤ͊ͯ;͔ͤ ͔ͨͪͦ͋ͣ͡Σ ͒͊ ͍ͨͪ͊Ύͭ 
͔͙͊͊͒ͣ͟;͙ͤ ͔͔ͨͪͤͭ͊͘ͼ͙͙Σ ͍ ͙ͦͭͦ͟ ͒͊ ͔͍ͨͪ͒ͫͭ͊Ύͭ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͦͭ 
͍͔͙͔ͤ͊ͨͪ͊ͤͭ ͦͭ ͭΎͻ ͙͔͍͙ͫ͒͊ͤ͘͡ΎΦ 

˸͔ͦ͗ ͒͊ ͔ͫ ͦ͋ͦ͋΅͙Σ ;͔ ͣ͊͊ͪ͟ ͙ ͒͊ ͔ ͭͪͯ͒ͤͦ ͦ͋ͯ;͔͙͔ͤͭͦ ͍Ά͍ 
ͺ͙͎͙ͦͦ͡͡;͔͙͔ͫͭ͟ ͔ͫͨͼ͙͙͊ͤͦͫͭ͡ ͒͊ ͋Ά͔͒ ͙͘ͼΎͦ͡ ͒ ͙ͫͭ͊ͤͼ͙ͦͤͤͦΣ ͔ ͍Άͣͦ͗ͤͦ͘ 
͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔͙͍ͨͪ͒ͣͫͭ͊ͭ͊ ͤ͊ ͔͔ͭͪͦͤͤͦͭͦ͟͡ ͦ͋ͯ;͔͙͔ͤΦ Blended Learning 
͍͙ͨͦ΄͍͊͊ ͙͔͔ͤͭͪͫ͊ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭΣ ͭΆ͚ ͊ͭͦ͟ ͫΆ͍ͨ͊͒͊ ͫ ͭΎͻͤ͊ͭ͊ ͎ͤ͊͊ͫ͊͡ ͊͘ 
ͭΆ͔͔ͪͫͤ ͙ ͍͔ͨͦ͊ͤ͘͡ ͤ͊ ͚ͦͤ͊ͤ͡ ͔͙ͪͫͯͪͫΦ ˻͙ͨͭΆͭ ͦͭ ͍Ά͍͔͔͗͒͊ͤ ͤ͊ ͙ͭͦ͘ ͙ͭͨ 
͔͔ͫͣͫͤͦ ͦ͋ͯ;͔͙͔ͤ ͍Ά͍ ͔̅͊ͯͭͭ͊͟͡ ͨͦ ͍ͫ͊͡Ύ͙ͤͫ͟ ͺ͙͎͙͙ͦͦ͡͡ ͤ͊ ˿̂ α˿͍Φ 
˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟ά ͍ͨͦ͊͊͘͟ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͦͭ ͦ͋ͯ;͔͙͔ͤͭͦΦ 
˸͎ͦ͊ͭ ͒͊ ͔ͫ ͙͋ͪͦ͘Ύͭ ͤΎͦͦ͟͟͡ ͙ͨͪ;͙͙ͤ ͊͘ ͍ͭͦ͊Φ ˻ͭ ͔͒ͤ͊ ͫͭͪ͊ͤ͊Σ 
ͫΆ͍͔͔͙͔ͪͣͤͤͭ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦͦ͘͡Ύ͍͊ͭ ͤ͊ ͍͔͙ͫ͟ ͔ͫͭͯ͒ͤͭ ͒͊ ͨͦͯ͡;͙ 
͔͙͍ͦ͋ͭͤ͊͟ ͔͍ͨͪ͒ͫͭ͊͊ ͊͘ ͙͙͍͙͙͔ͤ͒͒ͯ͊ͤͭ͡ ͙ͫ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͙͍͘Άͤ ͎ͪͯͨ͊ͭ͊Σ ͍ 
ͦ͟Ύͭͦ ͙ͪ͊͋ͦͭ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͔͟͡ͼ͙͙͔ͭ ͙ ͔͙ͯͨͪ͊͗ͤͤΎͭ͊Φ ˻ͭ ͎͒ͪͯ͊ ͫͭͪ͊ͤ͊Σ 
͔͔͙͔ͭͪͦͤͤͭ͟͡ ͔͙͙ͣ͊ͭͪ͊͡Σ ͙ͦͭͦ͟ ͫ͊ ͒ͦͫͭΆ͙ͨͤ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭΣ ͫ͊ 
͙͔͙͙͙ͫͫͭͣ͊ͭͪ͊ͤ͘Σ ͔͙ͫͤ͊͋͒ͤ ͫ͊ ͫ ͙͙͎͋͋ͦͪ͊͡ͺͫ͊͟ ͍ͫͨͪ͊͊͟Σ ͭΦ͔Φ ͔ͭ ͫ͊ ͍ 
ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ ͯ;͔͋ͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ͨͦ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͙͒ͫͼ͙͙ͨͤ͊͡Φ ˭͊ 
͍͔͙͔ͫͪ͊ͤͤ ͍ ͙͔͔ͤͭͪͤͭ ͫ͊ ͒ͦͫͭΆ͙ͨͤ ͙ͪ͊͘͡;͙ͤ ͔͙ͪͫͯͪͫ ͫ ͔ͤΎͫͤͦ ͍͍͊ͭͦͪͫͭͦ ͙͙͡ 
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ͫΆ͒Άͪ͗͊΅͙ ͙ͫͨͦͪͤ ͻ͙͔͙ͨͦͭ͘Σ ͔͍͙͎͙ͤͤ͊ ͙͒͘Ά͙ͪ͗͊ͤ ͍ ͤ͊ͯ;͔ͤ ͙ͫͭ͡Φ 
˽͍͔ͦ͊ͤͭͦ͘͡ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ ͔͙ͪͫͯͪͫΣ ͫΆ͔͙͒͊͒ͤ͘ ͙ ͙ͨͦ͒͋ͪ͊ͤ ͦͭ 
͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΎΣ ͙͎ͪ͊͗͒͊͘ ͯ ͔͙͔ͫͭͯ͒ͤͭͭ ͔ͦͪͭͤ͊ͭ͊͟͟ ͔͍ͨͪ͒ͫͭ͊͊ ͊͘ ͤ͊ͯ;͔ͤ 
͔͔͔ͭͪͦͤͤ͟͡ ͔ͪͫͯͪͫΣ ͊͘ ͔ͦͪͭͤͦ͟͟ ͼ͙͙͔ͭͪ͊ͤ ͤ͊ ͙ͭͦ͘;͙ͤͼ͙͔ͭ ͙ ͙͊ͤ͊͘͡ ͤ͊ 
͔͙͙ͣͨͪ;͙ͤΎ ͔͙ͣ͊ͭͪ͊͡Φ ˤ ͫΆ΅ͦͭͦ ͍͔͔ͪͣ ͔͔͙͔ͭͪͦͤͤͭ͟͡ ͯ;͔͙͋ͤ ͨ͊ͭ͡ͺ͙ͦͪͣ 
͍͒͊͊ͭ ͍Άͣͦ͗ͤͦͫͭ͘ ͤ͊ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύ ͒͊ ͔ͨͪͦͫ͒͡Ύ͍͊ ͙ ͤ͊ͫͦ;͍͊ 
͙͙͍͙ͤ͒͒ͯ͊ͤͦͭͦ͡ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭΦ ˩͔͍͔ͫͭͫͭͤͦΣ ͔͔ͭͪͦͤͤͦͭͦ͟͡ 
ͦ͋ͯ;͔͙͔ͤ ͔ ͍͔͒ͯͫͭͪ͊ͤͤ ͨͪͦͼ͔ͫΣ ͭΦ͔Φ ͔͙͔ͫͭͯ͒ͤͭͭ ͭͪΎ͍͋͊ ͒͊ ͋Ά͒͊ͭ ͙͍͙͙ͣͦͭͪ͊ͤ 
͒͊ ͯ;͍͊ͫͭ͊ͭ ͍ ͙ͭͦ͘ ͨͪͦͼ͔ͫΦ ˩͔͙͔ͭͪͦͤͤͭ͟͡ ͔͍͔ͭͫͭͦ ͫ͊ ͔ͣͦ͗ ͙͋ ͚ͤ͊-͒ͦ͋ͪͦͭͦ 
͔͍ͫͪ͒ͫͭͦ ͍ ͍ͭͦ͊ ͦͭͤͦ΄͔͙͔ͤΣ ͭΆ͚ ͊ͭͦ͟ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͦͭ ͭΎͻ ͫ͊ ͔͍͙͔͙ͨͪ͒ͫͭ͊ͭͤ͡ 
͊͘ ͙͙͍͙͙͔ͤ͒͒ͯ͊ͤͭ͡ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͤ͊ ͍͔͙ͫ͟ ͔ͫͭͯ͒ͤͭ ͙ ͫ͊ ͔͙ͨͦ͊͊ͭͤ͘͟͡ ͊͘ 
͙͔ͫͨͦͫͦ͋ͤͦͫͭͭ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͊͘ ͙ͨͪ͊ͭ͟;͔ͫͦ͟ ͙͔͙͔ͨͪͦ͗ͤ͡ ͤ͊ ͔͔͙ͭͦͪͭ;͙͔ͤͭ 
͙ͤ͊ͤ͘ΎΦ  
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˨ˢ˹˹ˮ ˭ˢ ˢˤ́˻˾ˢ:  

˿̂ Ϧ˿͍Φ ˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟ϦΣ ̅˿̅Σ ˿ͦͺ͙ΎΣ ͋ͯ͡Φ α̇͊ͪ ˻͍͙͔ͫͦ͋ͦ͒ͭ͡ мрά 
 
˥͔͎ͪ͊ͤ͊ ˨͊;͔͍͊ 
˹͊ͯ;͙͔ͤͭ ͚ ͙͔͔͙ͤͭͪͫ ͫ͊ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ͫΆ͍͔͔͙ͪͣͤͤΎ ͋Ά͎͙͊ͪͫ͟͡ ͔͙͘͟ 

ό͙͙͙ͫͭͫͭ͊ͭ͊͟͡ύΣ ͙͙ͫͭͦͪΎͭ͊ ͤ͊ ͙͍͙ͤ͗ͦͤ͟Ύ ͔͙͘͟Σ ͙ͦͣͯͤ͊͟͟ͼ͙Ύͭ͊Σ ͔͙͙ͫͣͦͭ͊ͭ͊͟Σ 
͔͙͍ͦͦͭͦ͘͟ ͦ͋ͯ;͔͙͔ͤ ͙ ͦͼ͔ͤΎ͍͔͊ͤΦ 

-͒ͪ ͨͦ ͺ͙͎͙ͦͦ͡͡ΎΣ 
˴͔͊ͭ͒ͪ͊ͭ͊ ͨͦ ͋Ά͎͙͊ͪͫ͟͡ ͔͙͘͟ ͍Ά͍ ͔̅͊ͯͭͭ͊͟͡ ͨͦ ͍ͫ͊͡Ύ͙ͤͫ͟ ͺ͙͎͙͙ͦͦ͡͡     
e-mail: g_dach@abv.bg 
 
˯͍ͦ͊͟ ˤ͔͙͍ͦ͊͟͡ ͙́΄͔͍͊ 
˹͊ͯ;͙͔ͤͭ ͚ ͙͔͔͙ͤͭͪͫ ͫ͊ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ͫΆ͍͔͔͙ͪͣͤͤΎ ͋Ά͎͙͊ͪͫ͟͡ ͔͙͘͟ 

ό͙͙ͫͤͭ͊ͫͫ͟ύ, ͎͙ͨͪ͊ͣ͊ͭ͊ͭ͊͟, ͙ͦͣͯͤ͊͟͟ͼ͙Ύͭ͊Σ ͯͫͭͤ͊ͭ͊ ͔ͪ;Σ ͔͙͍ͦͦͭͦ͘͟ 
ͦ͋ͯ;͔͙͔ͤ ͙ ͦͼ͔ͤΎ͍͔͊ͤ. 

-͒ͪ ͨͦ ͺ͙͎͙ͦͦ͡͡Ύ  
˴͔͊ͭ͒ͪ͊ͭ͊ ͨͦ ͋Ά͎͙͊ͪͫ͟͡ ͔͙͘͟ ͍Ά͍ ͔̅͊ͯͭͭ͊͟͡ ͨͦ ͍ͫ͊͡Ύ͙ͤͫ͟ ͺ͙͎͙͙ͦͦ͡͡  
e-mail: yovka.tisheva@abv.bg 
 
˸͙͊ͪͤ͊ ˥͔͎͙͔͍ͦͪ͊ ˨͍͗ͦͤͦ͊ 
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˿́˾ˢ˹˻ˤ˩˨˿˴ˢ ˴˻˸˽˩́˩˹̇ˮ̒ ς ˻ ˹˶ˢ˯˹ 

ό˹˩˸˿˴ˮ ˩˭ˮ˴, B2): мΦ ˾ˢ˸˴˻ˤˮ ̂˿˶˻ˤˮ̒ 

˽˾˻̅Φ ˨-˾ ˹ˮ ˴˻˶ˮ˹ˢ ˣ̂˾˹˩ˤˢ 

ˤ͔ ͙ͦͭ͟͡Ά͍͙ͪͤͦͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ α˿͍Φ ˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙͚ͭͦ͒άΦ 

 

Abstract: The use of the German language as an additional qualification 
presupposes competence of the B2 level (CEFR) and cognitive resources in at 
least two areas: specialty and specific moments of the target culture. In most 
cases, practically contact activities reinforce the language of professional 
specialization of the learner, but ignore stranovedskata training. Compensation 
of this didactic disproportion can be achieved through systems strengthening 
general awareness of the specialist for intercultural dialogue with colleagues 
foreigners. That is the broad field of online learning foreign languages. 

The article argues concept learning system according to the modern 
emphasis in intercultural communication. Comment on the problems and 
proposals on: multimedia combining different formats and media, dialog mode 
trainer ς trained, opportunities for group interaction, forms of verification and 
self-esteem. Indicate the institutional framework for the implementation of the 
system. And criticized the lack of government regulations, resp., Not enough 
effective quality control that are permanent obstacle for foreign language 
teaching in Bulgaria. 

 

Keywords: DŜǊƳŀƴ ŀǎ ŀ ŦƻǊŜƛƎƴ ƭŀƴƎǳŀƎŜ όˤнύΣ ƳŜǘƘƻŘǎ ŀƴŘ ǘƻƻƭǎ ƛƴ 
online teacing, institutional support 

 
˽͙͙ͦͭ͡ͼ͙͔ͭ ͤ͊ ͔͒ͤ΄ͤ͊ ˩͍ͪͦͨ͊ ;͔ͫͭͦ ͙ ͫ ͍͍͙͔ͯ͒ͦͦͫͭ͡ ͎͍ͦͦͪΎͭ ͊͘ 

͎͔͙ͣͤͦͦ͘;͙͔ͭͦ ͤ͊ ˿͙ͭ͊ͪΎ ͙͔ͦͤͭͤͤͭ͟Σ ͊͘ ͙͔ͤͭͪ-Σ ͙ͣͯͭ͡- ͙ ͙ͭͪ͊ͤͫͯͭͯͪͤ͟͡ 
͔͔ͦͣͨͭͤ͟ͼ͙͙ ͙ ͊͘ ͍ͫͦ͋ͦ͒ͤͦͭͦ ͍͙͔͙͔͒͗ͤ ͤ͊ ͙ͫͭͦ͟ ͙ ͻͦͪ͊Φ ˭͊ ͔͙ͪ͊ͤ͡Ύ ͍ͫΎͭ ͤ͊ 
͔͙͙ͫͪ͒ͤͦͫͭ͊ͭͫͭ;͔͙ͫ͟Ύ ͔͍͔͔ͪͦͨͼ ͦ͋͊;͔ ͙ͭ͊͘ ͍ͫͦͦͦ͡ͻ͙͍ͦͭͦͫͭ͡ ͤΎͣ͊ ͎ͦ͡Ύͣͦ 
ͤ͊͘;͔͙͔ͤΦ ˤ͔ͫ ͨͦ-΄͙ͪͦͦ͟ ͔ͫ ͍ͦͭ͊ͪΎ ͙ͤͦ͗ͼ͊ͭ͊ ͔ͣ͗͒ͯ ͙ͦͭ͡;͙ͤͼ͙͔ͭ ͤ͊ 
͔͙͙͔ͭͤͭ͡ ΄͙ͦ͟͡ ͙ ͔͔͙͔͊ͤͣ͊ͪͤͭ͘ ͍ ͦ͋΅͍͔͙ͦͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͯ;͙͙͡΅͊ 
͙͍͔͙ͦ͋ͤͦͤ͟ ͯ;͔͙ͤͼ͙Σ ͔ͣ͗͒ͯ ͎͙͔ͪ͊͒ͫͭ͟ ͎͙͙͙ͣͤ͊͘Σ ͟Ά͔͒ͭͦ ͒ͦͫͭΆͨΆͭ ͒ͦ 
͙ͤͺͦͪͣ͊ͼ͙Ύ ͔ͫ ͙͙ͫͭͣͯͪ͊͡ ͦͭ ͨͦ;͙ͭ ͎͔͙͍͙͊ͪͫͤ ͙ͯͪ͋͊ͤͤ ͺ͙ͦͪͣ ͤ͊ 
͙ͦͣͯͤ͊͟͟ͼ͙ΎΣ ͙ ͍͙ͨͪͦͤͼ͙͙͔͊ͤͭ͡ ͚͙ͪ͊ͦͤΣ ͍ ͙ͦͭͦ͟ ͍͔͔ͪͣͭͦ ͫΎ͊͟΄ ͔ ͫͨͪΎͦ͡ 
͒͊ ͔ͭ;͔Φ ˻͍͙͋ͪ͊ͦ͊ͤ͘Ύͭ ͔͙ͭ͡ ͤ͊ ˩͍ͪͦͨ͊ ͔͚͍͙͔͒ͫͭͭͤͦ͡ ͍ͨͦ͊͘͡ ͎͙͚͙͊ͤͫ͟͡ ͔͙͘͟ 
͊ͭͦ͟ ͦ͋΅ ͊͘ ͔͙ͣ͗͒ͯͤ͊ͪͦ͒ͤ ͙ͦͤͭ͊ͭ͟͟ ͙ ͤ͊ͯ;ͤͦ ͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡ ͙͘Ύ͍͙Σ ͎ͣͤͦͦ 
;͔ͫͭͦ ͍ ͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡ ͍͙ͯͫͦ͡Ύ ͙͙͡ ͫ ͼ͔͡ ͙ͭͯͪ͘Άͣ ͔ͫ ͙͍ͨͪ͊ͭͯ͊͟͟ ͙ ͦ΅͔ 
͔͙͒ͤ ;ͯ͗͒ ͔͙͘͟ όͺ͔͙ͪͤͫ͟Σ ͙͙ͫͨ͊ͤͫ͟Σ ͔͙ͤͣͫ͟Σ ͙͙͙ͭ͊͊ͤͫ͟͡ύΦ ˹ͦ ͎ͦͪ͒͊ͭ͊ 
ͦͤͫͭ͊ͭ͊͟ͼ͙Ύ ͤ͊ ͙͙ͨͦͭ͡ͼ͙͔ͭΣ ;͔ ͨͦ;͙ͭ ͫͭͦ ͨͪͦͼ͔ͤͭ͊ ͦͭ ͯ;͊΅͙͔ͭ ͔ͫ 
͊͘ ͒Ά͙͔͗ͭͤͦ͡͡ ͙ͣ͊ͭ ͍͙ͫͦ͟ ͻ͙ͦͪ͊ͪͯͣ ͨͦ ;͙ͯ͗͒ ͔͙͘ͼ͙Σ ͫ͊ͣͦ ͙͙͍ͨͪͪ͊͟ ͺ͊ͭ͊͟Σ 
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;͔ ͙ͭͦ͘ ͔͙͘͟ ͪΎ͒ͦ͟ ͔ͫ ͍ͯͫͦΎ͍͊ ͍ ͔͔ͫͭͨͤΣ ͍ͨͦͦ͘͡Ύ͍͊΅͊ ͍ͫͦ͋ͦ͒ͤͦͭͦ ;͔͔͔ͭͤ ͙ 
ͦ͋΅͍͔ͯ͊ͤ ͍ ͼ͔͔͍͊ͭ͊͡ ͯͭͯͪͤ͊͟͡ ͔ͫͪ͒͊Φ  

˽͙ͪ;͙͙͔ͤͭ ͊͘ ͍ͭͦ͊ ͙͍͔ͪ͊ͣͤ͊͊ͤ͘ ͔ͣ͗͒ͯ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊ͭ͊͘͡ ͙ͯͭͦͨΎ ό͒͊ 
͔ͫ ͙͎͙ͪ͊͒͘ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ͊ ͦ͋΅͔͍͔ͫͭͤ͊ ͙͙͍ͦͣͯͤ͊ͭͤ͊͟͟ ͔ͫͪ͒͊Σ ͍ ͦ͟Ύͭͦ ͒͊ ͔ͫ 
ͦ͋΅͍ͯ͊ ͔͋͘ ͔͙͍͙ͦ͘͟ ͙͔͙͋͊ͪͪύ ͙ ͺ͙͊ͭ͟;͔ͫͦͭͦ͟ ͔͙͔ͨͦͦ͗ͤ͡ ͤ͊ ͔ͤ΅͊ͭ͊ ͫ͊ ͦͭ 
͚ͤ͊-͙ͪ͊͘͡;͔ͤ ͻ͔͊ͪ͊ͭͪ͟Φ ˹ͦ ͔͒ͤ͊ ͦͭ ͚ͤ͊-͍͙͔͊͗ͤͭ ͔ͫ ͔͙ͦͪͤ͟ ͍ ͙͔ͫͫͭͣ͊ͭ͊ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͭͦ ͦ͋΅͔͍ͫͭͦ ς ͔͍͚ͤͪ͊ͤͦͫͭͦͤͦͭͦ ͔͙͔ͨͦͦ͗ͤ͡ ͤ͊ ͯ;͊΅͙͔ͭ ͔ͫ 
ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͒ͦͫͭΆͨ͊ ͒ͦ ͙ͤͺͦͪͣ͊ͼ͙ΎΦ ˻͚ͤ͊ͤ͡ ͦ͋ͯ;͔͙͔ͤͭͦ ͙ͣ͊ ͎ͦ͡Ύͣ 
͔ͨͦͭͤͼ͙͊͡ ͊ͭͦ͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͔ͫͪ͒͊Σ ͔͙ͦͣͨͤͫͪ͊͟΅͊ ͒ͦ ͍͙ͫͦ͊͟ ͔͔ͫͭͨͤ 
ͫΆ΅͔͍͔͙ͫͭͤ ͔͙ͨͪͦ͋ͣ͡Υ ͪ͊ͫͭͦ͘Ύ͙ͤΎͭ͊ ͍Ά͍ ͍͔͔ͪͣ-͍ͨͪͦͫͭͪ͊ͤͫͭͦͭͦ, ͪ ͊ͫͭΎ΅͊ͭ͊ 
͔͔͚ͫ͋ͫͭͦͤͦͫͭ ͤ͊ ͔ͨ;͊ͭͤ͊ͭ͊ ͯ;͔͋ͤ͊ ͙͔ͭͪ͊ͭͯͪ͊͡Σ ͙͍ͦͫͭ͊͊͘΅ͦͭͦ ͦͭ ͍͔ͫ ͨͦ-
͔ͯͫͦͪͤ͊ͭ͊͟ ͙͙͒ͤ͊ͣ͊͟ ͤ͊ ͦ͋΅͔͍͔͙ͫͭͤΎ ͙͍͗ͦͭ ͯ;͔͋ͤͦ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͍ ͙ͨͪͤͭ 
͙͔͙͔ͤͦͫͭͭ͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͎Ά͍͍͊͊ͭ͊͟ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙ ͙͊ͭͯ͊͊͘͟͡ͼ͙Ύ ͤ͊ 
͔͙ͦͭ͒ͤ͡ ͔͙ͦͣͨͦͤͤͭ͟ ͍ ͔͒͊͒ͤ ͍͔͔ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͨͪͦ͒ͯͭ͟Σ ͎ͣͤͦͦ ͨͦ-͎ͦ͡Ύͣ͊ͭ͊ 
͍ͫͦ͋ͦ͒͊ ͙ͨͪ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͯ;͔͙͔͋ͤͭ ͙͔͙ͫͫͭͣ ͤ͊ ͙͔͙͔ͣͯͭͣ͒ͤ͡ ͙ͨͪͤͼ͙ͨΦ 
˿ ͎͔ͦ͒͡ ͤ͊ ͔͙ͭ͘ ͔͙͍ͨͪ͒ͣͫͭ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͔͙ͤͣͫ͟ ͔͙͘͟ ͊ͭͦ͟ ;ͯ͗͒ ͔ͣͦ͗ ͒͊ 
͋Ά͔͒ ͔ͪͺ͙ͦͪͣͪ͊ͤͦ ͙ ͙͙͙ͦͨͭͣͪ͊ͤͦ͘ ͍ ͤΎͦͦ͟͟͡ ͦͭͤͦ΄͔͙ͤΎΥ  

 

1. ˹̂ˬ˹˻ ˩ ˨ˢ ˿˩ ˢ˴́̂ˢ˶ˮ˭ˮ˾ˢ ˻́˥˻ˤ˻˾̌́ ˹ˢ ˤ̌˽˾˻˿ˢΥ  

˭ˢ̋˻ ˿˩ ˮ˭̂̉ˢˤˢ ˹˩˸˿˴ˮ ˩˭ˮ˴ όˢ ˹˩ ˹̒˴˻˯ ˨˾̂˥ύ? 

͔̉ͫͭͦͭͤͦͫͭͭ͊ ͤ͊ ͔͙ͤͣͫ͟Ύ ͔͙͘͟ ͊ͭͦ͟ ;ͯ͗͒ ͔ͨͪ͘ ͔͙͔ͨͦͫ͒ͤͭ͡ 
͔͔͙͔͙͒ͫͭͭ͡Ύ ͪΎͦ͘͟ ͫͨ͊͒ͤ͊Φ ˻ͭ ͨΆ͍͙ͪ ;ͯ͗͒ ͔͙͘͟ ͚ͭͦ ͫͭ͊ͤ͊ ͍͙ͭͦͪ ό͙ ͔ͫ ͙ͯ͘;͍͊͊ 
͍ ͫΆ͍ͨͦͫͭ͊͊͟ ͫ ͨΆ͍͙ͪΎύΦ ˻ͭ ͚ͤ͊-;͔ͫͭͦ ͎͍͔ͦͦͪͤ ͍͙ͭͦͪ ;ͯ͗͒ ͔͙͘͟ ͚ͭͦ ͙ͣͤ͊ ͤ͊ 
͔͊͒ͤ͘ ͨ͊ͤ͡ ͔ͫ͒͡ ͺ͔͙ͪͤͫ͟ ͙ ͙͙ͫͨ͊ͤͫ͟Σ ͭ͊ ͙͒ͦͪ ͙ ͔ͫ͒͡ ͙ͪͯͫ͟Φ ˽͙ͪ ͍͔ͫ ;͔ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύͭ ͔͙ͭ͡ ͤ͊ ˩͍ͪͦͨ͊ ͍͔;͔ ͔ ͍Ά͙͔ͨͪ͘͡ ͎͙͚͙͊ͤͫ͟͡Ύ ͊ͭͦ͟ ƭƛƴƎǳŀ ŦǊŀƴŎŀ 
ͤ͊ ͭͪ͊ͤͫͤ͊ͼ͙͙͔ͦͤ͊ͤͭ͡ ͙ͦͣͯͤ͊͟͟ͼ͙͙ ͙͒ͦͪ ͍ ͙͔ͣͪͦͫͪ͒͊ͭ͊͟ ͤ͊ 
͔͔͍͔͙ͤͨͦͫͪ͒ͫͭͤ ͎͍͙ͪ͊ͦͦͪ͘ ͍ ͔͔ͭͫͤ ͪ͟Ά͎Σ ͔͙ͤͣͫ͟Ύͭ ͔͙͘͟ ͙ͣ͊ ͒ͦͫͭ͊ͭΆ;ͤͦ 
΄͙ͪͦͦ͟ ͔ͨͦ͡ ͊͘ ͔ͯͨͦͭͪ͋͊Σ ͊͒͘Ά͋ͦ͡;͍͚͙͊͊͟ ͎͙͒ͪͯ ͍͙ͫͦ ͺͯͤ͟ͼ͙͙Φ ˩͒ͤ͊ ͦͭ ͭΎͻΣ 
͙͔ͤ͊ͨͪͣͪΣ ͔ ͒͊ ͍ͦ͋ͫͯ͗͊͡ ͨͦ-͔͙͙͙ͨͪͫͦͤ͊ͪ͊ͤ͘͡ ͙ͦͤͭ͊ͭ͟͟ ͔ͣ͗͒ͯ ͔͙ͫͯ͋ͭ͟ ͦͭ 
͙ͪ͊͘͡;͙ͤ ͙ͯͭͯͪ͟͡ ͍Ά͍ ͺ͙ͦͪͣ ͤ͊ ͦ͋΅͍͔ͯ͊ͤΣ ͟Ά͔͒ͭͦ ͔ͫ ͔͙ͨͪͨͭ͊ͭ͡ 
ͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡ ͙͙͒ͫͯͪͫ͟Σ ͯͭͯͪͤͦ͟͡ ͙͙ͫͭͦͪ;͔͙ͫ͟ ͔͙͊ͫͨͭ͟ ͙ ͙ͪ͊͘͡;͙ͤ 
͙͍͙ͫͭͦ͡ ͔͎͙͙ͪͫͭͪΦ  

͙́ͦ͘ ͙ͭͨ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͙ ͭͪ͊ͤͫͺ͔ͪ ͤ͊ ͪ͊ͤͦͪͦ͒ͤ͊͘ ͨͦ ͔͔͍ͫͭͫͭͦͭͦ ͙ͫ 
͙ͤͺͦͪͣ͊ͼ͙Ύ ͨͦ;͙͍͊ ͤ͊ ͫͨͦͤͭ͊ͤͤͦͫͭ ͙ ͤ͊ ͫͦͼ͙͙͊ͤ͡ ͙ ͙͙ͤͫͭͭͯͼ͙͙ͦͤ͊ͤ͡ 
͙͙ͨͪ͊ͭ͟͟Σ ͙ͦͭͦ͟ ͔ͤ ͔ͫ ͍ͨͦ͒͒͊͊ͭ ͤ͊ ͙ͯͤͺ͙ͼ͙͔ͪ͊ͤ ͎͔ͦͭͦͪΣ ͊ ͔͍ͫ͒͊ͭ͡ ͍͔͍͙ͦͤ͟ 
͙ͭͪ͊͒ͼ͙͙Σ ͺ͙͙ͦͪͣͪ͊͡ ͙͔ͣ͊ͤͭ͊ͭͭ͊͡ ͤ͊ ͔͒ͤ΄͙ͤΎ ͔͍͔͔ͪͦͨͼΦ ˴͊ ͭͦ ͫΆ͍ͯͨͤͦͫͭ͟ 
ͦͭ ͔͔ͣͤͭͺ͙͊ͭ͟ ͙ ͻ͙͊͋ͭͯͫ-͔͙ͣͦ͒͡ ͔ͤ ͣͫ͊ͭ͊͟ ͯͭͯͪ͊͟͡ ͔ ͔͍͙͔ͨͪ͒ͫͭ͊ͭͤ͊͡ ͊͘ 
ͯͭͯͪ͊ͭ͊͟͡ ͤ͊ ͔̇ͤͭͪ͊ͤ͊͡ ˩͍ͪͦͨ͊ ό͍͟͡Φ ͔̉ͻ͙ΎΣ ˿͍͔͙ͦͤ͡ΎΣ ˽ͦ͡΄͊Σ ͎͙̂ͤ͊ͪΎύΦ 
͍́ͦ͊ ͍͙ͨͪ͊ ͍͔ͦͨͦͤ͊͊ͤͭͦ͘ ͤ͊ ͔͙͊͘͟Σ ͙͔ͭͪ͊ͭͯͪ͊ͭ͊͡ ͙ ͯͭͯͪ͊ͭ͊͟͡ ͤ͊ ͔͙ͤͣͫ͟ ͔͙͘͟ 
͔ͦͫͦ͋ͤͦ ͍͊͗ͤ͊ ͙͘ͻͦ͒ͤ͊ ͋͊͊͘ ͊͘ ͙͔ͤͭͪͯͭͯͪͤ͊ͭ͊͟͡ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͤ͊ 
͔͍͔͔ͪͦͨͼ͊Φ ˴͎ͦ͊ͭͦ ͙͔ͤ͊ͨͪͣͪ ͋Ά͎͙͊ͪͤ͡ ͙ͯ͘;͍͊͊ ͔͙ͤͣͫ͟ ͔͙͘͟Σ ͚ͭͦ 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 
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͔͙͔ͤͣͤͯͣͦ ͍ͦͨͦͤ͊͊͘ ͔͙ͭ͘ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ͯͭͯͪͤ͟͡ ͎͙ͤ͊͊ͫ͡ ͙ ͔ͣͦ͗ ͒͊ 
ͺ͙ͦͪͣͪ͊ ͙͔ͪ͊͋ͪ͊ͤ͘ ͊͘ ͔ͪ͊͟ͼ͙͙͔ͭ ͤ ͊ ͨ͊ͪͭͤΈ͙͔ͦͪͭ ͦͭ ͙ͭͦ͘ ͔͎͙ͪͦͤΣ ͙͍ͪ͊͋ͦͭ͊͘ 
͔ͯͫͭ ͟Άͣ ͙ͭͦ͘ ͙͔ͣ͊ͤͭ͊ͭͭ͡Σ ͍͙͍ͪ͊͊͘ ͫͨͦͫͦ͋ͤͦͫͭ ͒͊ ͔͍͙ͨͪ͒͗͒͊ ͍͔͙ͦͭͭͤ 
͔͚͍͙͒ͫͭΎΣ ͔ͪ΄͔͙ͤΎ ͙ ͙͙ͤͼ͙͙͍͙͊ͭ ͤ͊ ͨ͊ͪͭͤΈͦͪ͊Φ ˴͎ͦ͊ͭͦ ;͔͔ͯ͗͒ͤͼ ͎͍͙ͦͦͪ ͫ 
͙͍͙ͯͭͪ͊ͤ͟͡ ͙ͫͭ͡ ͔͙͊͘͟ ͤ͊ ͫͭͪ͊ͤ͊ͭ͊Σ ͟Ά͔͒ͭͦ ͔͙͍͍ͨͪ͋͊͊Σ ͚ͭͦ ͨͦ;͔͙͡ 
͙͙͙͔ͫͣͨ͊ͭͭ ͤ͊ ͍͙͔ͫͦͭ ͙͙͒ͦͣ͊ͤ͟Σ ͦ΅͔ ͔͙ͨͪ͒ ͫͭ͊ͪͭ͊ ͤ͊ ͔͙͔ͫͯ͗͋ͤͭ͡ ͙ͦͤͭ͊ͭ͟͟Φ 
˭͍͊ͭͦ͊ ͔͙ͤͣͫ͟Ύͭ ͔͙͘͟ ͔ ͙ ͙ͨͪ͊ͭ͟;͔ͤ ͙͔ͤͫͭͪͯͣͤͭΣ ͙ ͙͍͙ͫͣͦ͡;͔ͤ ͙͊ͨͭ͊͟͡Σ 
͚ͦͭͦ͟ ͍͊ͫͯ͗͊͊͘͡ ͙͙͔ͯͫͭͦ͡ ͒͊ ͋Ά͔͒ ͙͙ͨͪ͒ͦ͋ͭΦ 

 

2. ˿́˩˽˩˹ˮ ˮ ˮ˹́˩˹˭ˮˤ˹˻˿́ ˹ˢ ˻ˤ˶ˢ˨̒ˤˢ˹˩́˻ ˹ˢ ˹˩˸˿˴ˮ ˩˭ˮ˴ 
˴ˢ́˻ ̉̂ˬ˨ 

˩͍͔͚ͪͦͨͫ͊ͭ͊͟ ͔ͪͺ͔͔ͪͤͭͤ͊ ͪ͊ͣ͊͟ ͊͘ ;͔͙͍ͯ͗͒ͦͦͦ͘͟ ͦ͋ͯ;͔͙͔ͤ ͔ 
͔͔͙͔͊͋͗ͭͤͦ͘͡͡ ͙͔͙͔ͨͦͫͭ͗ͤ ͤ͊ ͭͪ͊ͤͫͤ͊ͼ͙ͦͤ͊ͤ͊ͭ͊͡ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ 
͙͙ͨͦͭ͊͟͡Φ ˴͊ͭͦ ͦ;͔͍ͪͭ͊͊ ͙͍ͤ͊ ͤ͊ ͍͔͔͔͊͒ͤ͡ ͤ͊ ;ͯ͗͒ ͔͙͘͟ ͍Ά͘ ͍ͦͫͤͦ͊ ͤ͊ 
͙͙͙͔ͨͪ͒ͦ͋ͭͭ ͔͙ͯͣͤΎΣ ͭΎ ͍͒͊͊ ͍͙͔ͦͫͤͦ͊ͤ ͊͘ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤͭͦ͘ ͤ͊ ͔͙͙͒ͤͤ 
͙͔͙͙ͪͭͪ͟Σ ͙͙͙ͨͪͦ͗ͣ͡ ͟Άͣ ͍͔͙ͫ͟ ͔͙͘͟Σ ͙ͯ͘;͍͊͊ͤ ͊ͭͦ͟ ;ͯ͗͒Φ ͔͙́͘ ͍͔;͔ 
ͨͦͨͯ͡Ύ͙ͪͤ ͙ ΄͙ͪͦͦ͟ ͙͎͙ͨͪ͊͊ͤ͡ ͔͙͙ͨͪ͒ͨͫ͊ͤΎ ͍ͨͦͦ͘͡Ύ͍͊ͭ ͒͊ ͔ͫ ͙͔ͣͤ ͟Άͣ 
͔͍ͫ͒͊͡΅͙Ύ ͔ͭ͊ͨ ͤ͊ ͫ͊ͣͦͦͼ͔ͤ͊ͭ͊͟ ͤ͊ ;͔͙͍ͯ͗͒ͦͦͦͭͦ͘͟ ͦ͋ͯ;͔͙͔ͤ ς ͍͊͊͟͟ ͔ 
͙͙ͨͪͦ͗ͣͦͫͭͭ͊͡ ͤ͊ ͍ͫΎͦ͟ ͙͍ͤͦ ͤ͊ ͙͙͍ͦͣͯͤ͊ͭͤ͊͟͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͍ 
ͫͦͼ͙͙͊ͤ͡Ύ ͙͍͗ͦͭ ͤ͊ ͙͙͍͙ͤ͒͒͊Φ ͔͔̊ͫͭͭ ͍͙ͦͫͤͦͤ ͙͍ͤ͊ ͤ͊ ͍ͯͫͦΎ͍͔͊ͤ ͤ͊ ͔͙͊͘͟ 
͔ͫͨͦͪ͒ ͔ͣͤ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͻ͔͙͙͊ͪ͊ͭͪͪ͊ͭ͘͟ ͫΆͫ ͔͙͔ͫ͒ͤͭ͡ ͫͦͼ͙͙ͦͯͭͯͪͤ͟͡ ͙ 
͙͔͙ͤͫͭͪͯͣͤͭ͊ͤ͡ ͔͙ͣͦͣͤͭΥ 

¶ ˹ˮˤ˻ !м ς s н  

˹͚͊-΄͙ͪͦͦ͟ ͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͊͘ ͙ ͚ͤ͊-͔ͫͣ΄ͤ͊ ͔ ͙ͨͪ͊ͭ͊ͭ͊͟͟ ͒͊ ͔ͫ 
͙ͯ͘;͍͊͊ ;͙ͯ͗͒Ύͭ ͔͙͘͟ ͒ͦ ͙ͤͫͦ͟ ͙͍ͤͦ ς αͦͦͭͦ͟͟͡ ͒͊ ͙ͫ ͙ͨͪͦͫ͘Ύ ͋ͦΎά όˢмύ ͙͙͡ 
α͒͊ ͙ͫ ͙ͨͦͫ͊ͣ͟ ͻ͡Ύ͋ά όˢнύΦ ͍́ͦ͊ ͔ ͔͙͍ͦ͊ͭ͊͘͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͤ͊ ͍͙ͣ͊ͫͦΎ 
͙ͭͯͪͫͭΦ ́Ύ ͔ ͔͚ͤͯͫͭͦ;͙͍͊ ͙ ͚ͪ͊ͭͦͭͪ͊ͤ͊͟͟Σ ͍ ͔͍ͨͪͦ͋͊͒͊͊͡΅͊ͭ͊ ;͊ͫͭ ͦͭ 
ͫͯ͡;͙͔͊ͭ  ͔ ͔͔͍ͤ͊͒͊ͭͤ͊͟ ͤ͊ ͔ͦͤͪͭͤ͊ͭ͊͟͟ ͙͙͍ͦͣͯͤ͊ͭͤ͊͟͟ ͙ͫͭͯ͊ͼ͙ΎΣ 
͔͙ͤͭ͊ͭ͟;ͤ͊ ͙ ͨͦ;͙ͭ ͔͔ͤͺ͔͙͍ͭͤ͊͟Φ ˭͊ ͫΆ͔͙͔͗͊ͤ͡ ͍ ͍ͣ͊ͫͦͦͭͦ ͯ;͙͙͡΅͔ 
ό͙ͨͦͪ͊͒ ͙ͤͫ͊͟ ͙͍ͣͦͭ͊ͼ͙Ύ ͤ͊ ͦ͋ͯ;͔͙͔͊ͣͭ ͙ ͦ͋ͯ;͍͊͊΅͙͔ͭΣ ͙͔͙͊ͤ͗ͤ͘ 
͙͔͙͙ͪͭͪ͟ ͙  ͨͦ;͙ͭ ͙͍ͨͫ͊͡΅ ͔ͺ͔͙͍͔ͭͤ͟ ͦͤͭͪͦ͟͡ύ ͙͒ͦͪ ͫ ͍͙ͫͦ͟ ͻ͙ͦͪ͊ͪͯͣ ͍ͭͦ͊ 
͙͍ͤͦ ͔ͤ ͔ͣͦ͗ ͒͊ ͔ͫ ͤ͊͒ͫͦ͟;͙Φ ˮͯ͘;͍͔͊͊ͤͭͦ ͤ͊ ;ͯ͗͒ ͔͙͘͟ ͍ͦͫͭ͊͊ 
͔͔ͤͺ͔͙͍ͭͤͦ͟ ͫͨͪΎͣͦ ͺ͙͍͙͔ͤ͊ͤͫͦͭ ͪ͊͘ͻ͙ͦ͒ ό͊͘ ͦ͋ͯ;͍͊͊΅ ͔ͨͪͫͦͤ͊͡Σ ͊͘ 
͔͙ͣ͊ͭͪ͊ͤ͊͡ ͋͊͊͘ύ ͙ ͪ͊͘ͻ͙΅͔͙͔ͤ ͤ͊ ͙ͨͫͻ͙;͔ͫ͊͟ ͔͔͎͙ͤͪΎ ͙ ͔ͣͦͼ͙ͦͤ͊ͤͦ͡ 
͙͔ͨͦͭͫ͊ͤ͟ ͤ͊ ͦ͋ͯ;͔͙͔͊ͣͭ ͨ ͙ͦͪ͊͒ ͙ͤͫ͊͟ ͔͍͔ͯͫͨ͊ͣͦͫͭ. 

˻͋ͫͭͦΎ͔͍ͭͫͭͦͭͦ͡Σ ;͔ ͍Ά͔͙ͨͪ͟ ͔͙ͭ͘ ͔͎͙͍͙ͤ͊ͭ ͙ ͍ ͔͙͙͙͔͊ͪ͒ͭͪ͊ͤͭ͟ 
͒Ά͍͙ͪ͗͊ͤ ͯ;͙͙͡΅͊Σ ͙ ͍ ;͙͔͊ͫͭͤͭ ͔͙͍͙ͦ͘͟ ΄͙ͦ͟͡ ͙͙͍ͦ͋ͫͭ͊͘͡ ͦͭ ͙͍ͭ͊͊͟ 
͍͔ͯͪͫͦ͟ ͊͘ ͔ͫͣͭ͊͟ ͤ͊ ͙͍ͤ͊ͭ͊ ͤ͊ ͨͦ-͍͙ͫͦ͊͟ ͔͙͍ͦ͊͘͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Σ ͙ͫ 
ͦ͋ΎͫͤΎ͍͊ͣ ͚ͤ͊-͍͔;͔ ͫΆͫ ͫͦͤͤͦͫͭͭ͊͟͡ ͟Άͣ όͫ͊ͣͦ-ύ͊͘͡Ά͎͍͔͊ͤ ͤ͊ ͙͙͔͊ͤ͒͒͊ͭͭ͟ 
͊͘ ͙͍͙ͫͣͦ͡;͙ͤΎ ͙͊ͨͭ͊͟͡Σ ͊͟͟Ά͍ͭͦ ͔ ;͔͙͍ͯ͗͒ͦͦ͊ͭ͊͘͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Σ ͙ͦͭͦ͟ 
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͔͗͊͡Ύͭ ͒͊ ͫ͊ ͎͙͋ͦ͊ͭΣ ͤͦ ͔ͤ ͔͗͊͡Ύͭ ͒͊ ͨͦͦ͗͊ͭ͡ ͔ͤͦ͋ͻ͙͙͔ͦ͒ͣͭ ͙͙ͯͫ͡Ύ ͊͘ ͍ͭͦ͊Φ 
ˮ ͭΆ͚ ͊ͭͦ͟ ͔ͣͭͦ͒Άͭ α͋ͯ;͙ ͨͪΆ;͊͟ ς ͙͚ͨ ͍͙ͤͦά ͔ͤ ͫ͊ͣͦ ͍ ͍ͦ͊ͪͫͭͦͭͦ͘͡ ͔ 
͔͙͙ͤͨͪͦ͗ͣ͡Σ ͙ͭͦ͘ ͙ͭͨ ͍͔ͯͪͫͦ͟ ͔ͫ ͔͍ͨͪͪΆ΅͊ͭ ͍ ͔͙͒ͤ ͍͙͒ ͺ͙͍͙ͤ͊ͤͫͦ 
͙͙͙ͨͪ͊ͣ͒ ͊͘ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͣΆ͔͙͍ͪ͘͡ͼ͙Φ 

¶ ˹ˮˤ˻ ˤм 

́ͦ ͔ ͒ͦͫͭ͊ͭΆ;ͤͦ ͊͘ ͙ͤͫͦ͟ ͍͙͊͟͡ͺ͙ͼ͙ͪ͊ͤ ͍ͦ͋ͫͯ͗͊͡΅ ͔ͨͪͫͦͤ͊͡ όau pair, 
͙͡;͔ͤ ͙͔͊ͫͫͭͤͭΣ ͙ͫ͊ͤͭ͊ͪ ͍ ͔͙ͣ͒ͼ͙ͤͫͦ͟ ͍͔͔͙͔͊͒ͤ͘Σ ͔͙͔͊ͣͪͪ͟ ͙͙͡ Ό͎ͤ͊ ͍ 
ͻ͔͙͔͍ͦͭͪͫͭͦͭͦ͡ ͙ ͔ͪͫͭͦͪ͊ͤͭΈ͍ͦͪͫͭͦͭͦΣ ͫ ͙͍͔ͫͭͤ͊͘ ͔͔ͫͭͨͤ ͤ͊ ͙ͪͫ͟ ς ͙ ͊͘ 
͔͙ͣ͗͒ͯͤ͊ͪͦ͒ͤ ΄ͦͺΈ͙ͦͪ ͙ ͔͙ͣ͒ͼ͙͙ͤͫ͟ ͔͙ͫͫͭͪ). ˨ ͊ ͔ͫ ͔ͫͨͪ ͤ͊ ͍ͭͦ͊ ͙͍ͤͦ ͙ 
ͭͦ ͒͊  ͔ͫ ͍͊ͭ͘Ά͍ͪ͗͒͊͊ ͙ͫ ͍͊ͫͯ͗͊͊͘͡Σ ͊͘΅ͦͭͦ ͨ͊͊ͪ͘Άͭ ͊͘ ͪ͊͋ͦͭͤ͊ ͙ͫ͊͡ ͍ 
͔̇ͤͭͪ͊ͤ͊͡ ˩͍ͪͦͨ͊ ͔ ͎͙͔͔ͦͫͭͦͨͪͣͤ ͟Άͣ ͋Ά͎͙͔͊ͪͭ͡Σ ͎͍͔ͦͦͪ΅͙ ͭ͊͊͟ ͔͙ͤͣͫ͟ 
͔͙͘͟Φ ˿͙ͤ͊͡ ͫͭͪ͊ͤ͊ ͔ ͔ͨͦͭͤͼ͙͊ͤ͊ͭ͊͡ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͨͦ-͍ͨ͊ͤͦ͡ ͙ 
͔͔͔͋͋ͦͤͤͦ͘͘͡ ͎͔ͤ͊͒ͪ͊͗͒͊ͤ ͙κ͙͙͡ ͒ͦͨΆ͍͔͊ͤ͡ ͤ͊ ͍ͭͦ͊ ͙͍ͤͦ ͫ ͔͙͎͙ͭͪͣͤͦͦ͡ΎΣ 
͔ͫͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ ͔͙͙ͪ͊͡ ͙ ͨͪͦͺ͔͙ͫͦͤ͊ͤ͊͡ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͙͘ ͫͺ͔ͪ͊ͭ͊ ͤ͊ 
͎͙͔ͯͫͯͭ͡ ͙κ͙͙͡ ͊ͤ͊͘Ύ͙͔ͭͭΦ ˴͎ͦ͊ͭͦ ͔͙͍͙͔ͦͭ͘͟ ͙ͨͦͤ͊ͤ͘Ύ ͒ͦͨΆͤ͡Ύͭ ͔͒ͤͦ ͙ ͍͔;͔ 
͙ͤ͊͡;ͤͦ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦ͡ ͨͦͪͭͺ͙ͦͦ͡Σ ͙ͯ͘;͍͊͊΅͙Ύͭ ͔͙ͤͣͫ͟ ͔͙͘͟ ͊ͭͦ͟ ;ͯ͗͒ όҌ 
͔ͫͨͼ͙͙͊͡ͼ͙ͪ͊ͤ ͔͙ͤͣͫ͟ ͍ ͔͒͊͒ͤ ͋ͪ͊ͤ΄ύ ͔ͣͦ͗ ͒͊ ͪ͊͘;͙ͭ͊ ͤ͊ ͚ͯͫͭͦ;͙͍͊ 
͙͔͎ͤͭͪ͊ͼ͙Ύ ͙ ͙͒ͦͪ ͤ͊ ͙͔͊ͪͪͤͦ͟ ͙͍͔ͪ͊ͫͭ͊ͤ͘ ͍ ;͔͙͍ͯ͗͒ͦͦ͊ͭ͊͘͟ ͪ͊͋ͦͭͤ͊ 
͔ͫͪ͒͊Φ 

͍́ͦ͊ ͦ͋ͫͭͦΎ͔͍ͭͫͭͦ͡ ͔ ͔͊͋͘͡Ύ͊ͤͦ͘ ͍͔͔ͤ͊ͪͣ ͦͭ ͙͙ͤͫͭͭͯͼ͙͙͔ͭΣ 
͔͎ͨͪ͒͊͊͡΅͙ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͎͙ͯͫͯ͡Φ ˿Ά͔͙͒͊͒ͤ͘ ͫ͊ ͔͍ͣͤͦ͗ͫͭͦ ͔͙͙͒ͤ;͙ͤ 
ͯ;͔͙͋ͤͼ͙ ͙ ͼ͔͙͡ ͭΦ ͤ͊ͪΦ α͙͔͙ͫͫͭͣά ͊͘ ͦ͋ͯ;͔͙͔ͤ ͦͭ ͚ͤ͊-͙ͤͫ͊ͭ͊͟ ͒ͦ 
͔ͤ͊ͨͪ͒ͤ͊͊ͭ͊͡ ͔͔ͫͭͨͤ ͤ͊ ͍͔ͨͦ͊ͤ͘͡ ͤ͊ ͔͙ͤͣͫ͟ ͔͙͘͟ ͊ͭͦ͟ ;ͯ͗͒Φ ˤͫΎ͊͟ 
͍͍ͯ͊͗͊͊΅͊ ͔͔ͫ͋ ͙ͫ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ ͙͙ͤͫͭͭͯͼ͙Ύ ͔ͨͦͤ ͔͙͒͊ͪͪ͊͟͡Σ ͊ ͍ ͍͔ͨͦ;͔ͭͦ 
ͫͯ͡;͙͊ ͙ ͔͙͙ͪ͊ͪ͊͘͡ ͔ͨͦͭͤͼ͙͊͊͡ ͙ͫ ͒͊ ͦ͋ͯ;͍͊͊ ͯ;͊΅͙ ͤ͊ ͙͍ͤͦ ˤмκˤнΦ 
ˤΆ͍͔͔͙͒ͤΣ ͙͍͙ͨͪͦ͋͊ͤ͘ ͙ ͔͎͔͙͙ͪ͊ͣͤͭͪ͊ͤ͡ ͫ͊ ͙͔͙͙ͪͭͪ͟ ͊͘ ͦͼ͔ͤ͊͟ ͤ͊ 
͔͔ͦͣͨͭͤ͟ͼ͙͙͔ͭ ͙ ͙ͤ͊ͤ͘Ύͭ͊Σ ͍ͯͭΆ͔͙ͪ͒ͤ ͫ͊ ͙͙͒͒͊ͭ͟;͔͙ͫ͟ ͺ͙ͦͪͣ ͙ ͔͙ͣͭͦ͒Φ ˮ 
ͦ͋ͯ;͔͙͔͊ͣͭ ͫ͊ ͔͊͋͘͡Ύ͙͊͘͡ ͔͙͍ͨͪ͒ͣͫͭ͊ͭ͊ ͤ͊ ͍ͭͦ͊ ͨͦ-͍͙ͫͦͦ͟ ͙͍ͤͦ ͤ͊ 
͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ς ;͊ͫͭ ͦͭ ͙͔͙͔ͪͦ͒ͭͭ͡ ͤ͊ ͍ͨͦ͒ͪ͊ͫͭ͊΅͙ ͯ;͔͙ͤͼ͙ ͍͔;͔ ͫ͊ 
͍͙͙ͯͫͭ͊ͤͦ͡Σ ;͔ ͍͔͔͋ͦͪ͊ͤͭͦ ͫ ͎͙͚͙͊ͤͫ͟͡ ͔͙͘͟ ͔ ͔͔͔ͤͨͪͣͤͤͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦΣ ͤͦ 
͔ͤ ͫΆ͍͔ͫͣ ͒ͦͫͭ͊ͭΆ;ͤͦ ͍͙͔ͯͫͦ͡ ͊͘ ͫͦͼ͙͊ͤ͊͡ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͤ͊ ͨͦ-͍͙ͫͦ͟ ͔ͭ͊͗ ͤ ͊ 
ͫͦͼ͙͊ͤ͊ͭ͊͡ ͚͔ͪ͊ͪͻ͙Ύ ͙ ͤ͊ͫͦ;͍͊ͭ ͔͒ͼ͊ͭ͊ ͙ͫ ͟Άͣ ͪ͊ͤͤͦ ͎͔͙ͣͤͦͦ͘;͙͔Φ ˥ͦ͡Ύͣ͊ 
;͊ͫͭ ͦͭ ͍Ά͙͔ͪ͊ͫͭͤͭ͘ ͙͎͒ͦͫͭ͊ͭ ͍͔͔ͤ͊ͪͣ ͒ͦ ͦͫΆͤ͊ͭ͊ͭ͊͘ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͒͊ 
͍ͯͫͦΎͭ ͙͍͙ͯͭͪ͊ͤ͟͡ ͔͙ͤͣͫ͟ ͔͙͘͟ ͙ ͎ͨͦ͊͊ͭ͡ ͙͙ͯͫ͡Ύ ͒͊ ͎ͤ͊͒ͪ͊͒Ύͭ 
α͙͙ͭͯͪͫͭ;͔͙ͫ͟Ύά ͙ͫ ͔͙ͤͣͫ͟ ͔ͨͦͤ ͒ͦ ͍ͭͦ͊ α͎͚͔͊ͫͭ͊ͪ͋͊ͭͪͫͦ͟ά ͙͍ͤͦΦ ˨͙ͦͪ 
͒Ά͍͙͔ͪ͗͊ͤͭ ͙͙ͤͫͭͭͯͼ͙͙ ͔ͫ ͎͙͊ͤ͊͗ͪ͊ͭ ͒͊ ͙͙ͫͭͣͯͪ͊ͭ͡ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͔͙ͤͣͫ͟ 
͔͙͘͟ ͙͔ͣͤͤͦ ͤ͊ ͍ͭͦ͊ ͙͍ͤͦΥ ;͔ͪ͘ ͨͦ͒͒Ά͔ͪ͗͊ͤͭͦ ͤ͊ ͍͙͔ͫͪ͊ͤͭͤͦ͡ ͫ͟Ά͙͔ͨͭΣ 
͔͙͙ͭͤ͡ ͔͙ͤͣͫ͟ ͎͙͙͙ͣͤ͊͘Σ ;͔ͪ͘ ͙ͪ͊͘͡;͙ͤ ͺ͙ͦͪͣ ͤ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͤ͊ 
ͯ;͙͔͙͔ͭͭ͡Σ ͊ͭͦ͟͟ ͙ ͫ ͯ;͙͔͊ͫͭͭͦ ͙ͫ ͍ ͙͎͍ͦͭ͘Ύ͔ͤͭͦ ͤ͊ ͒Ά͍͙ͪ͗͊ͤ ͙͙͍͙ͫ͊ͤ͘͟Ύ 
ό͙ͦͭͦ͟Σ ͊͘ ͫΆ͔͙͔͗͊ͤ͡Σ ͍͙͎͙ͤ͊ ͙͍ͦͫͭ͊͊ͭ͘ ͫ ͎͙͙ͦ͒ͤ ͔ͫ͒͡ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ 
ͫͦͼ͙͙͔͊ͤͭ͡ ͙͙ͨͪ͊ͭ͟͟ ͙κ͙͙͡ ͔ͤ ͔ͫ ͙͎ͨͪ͊͊ͭ͡ ͫ ͒ͦͫͭ͊ͭΆ;ͤ͊ ͔͙ͫͪͦͤͦͫͭ͘ύΦ 
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˴͙͙ͪͭ;͙͔ͤͭ ͔͙ͣͦͣͤͭ ͍ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͔͙ͤͣͫ͟ ͔͙͘͟ ͤ͊ ͙͍ͤͦ ˤм ό͔ͭ 
ͨͪͦ͒Ά͍͗͊͊ͭ͡ ͙ ͍ ͔͍ͫ͒͊͡΅ͦͭͦ ͙͍ͤͦ ͤ͊ ͔ͫͪ͒ͤͦ ͔͙ͤ͊ͨͪ͒ͤ͊͡ ς ʕ нύ ͫ͊ ͍ͫΆ͙ͪ͊ͤ͘ 
͔ͫͨͦͪ͒ ͔ͣͤ ͫ ͔͙ͣͭͦ͒͊ͭ͊͟ ͤ͊ ͔͍͔ͨͪͨͦ͒͊͊ͤΦ ˹͚͊-͊ͭͯ͊ͤ͊͟͡ ͊͘ ͋Ά͎͙͔͊ͪͫͭ͟͡ 
͍͙ͯͫͦ͡Ύ ͔ͫ ͦ͊͊͘͟ ͔ͨͪ͘ ͔͙͔ͨͦͫ͒ͤͭ͡ ͔͔͙͔͙͒ͫͭͭ͡Ύ ͦͨ͊ͫͤͦͫͭͭ͊ ͦͭ ͍ͭΆ͔ͪ͒ ͔ͫͤͦ͡ 
͍͙ͨͦ͡Ύ͍͔͊ͤ ͤ͊ ͔͙͔ͣͫͭͤͭ ͙ͭͪ͊͒ͼ͙͙ ͦͭ ͍͙͔ͫͪ͊ͤͭͤͦ͡ ͎͔͙͍͊ͪͫͤͦͭͦ 
͍Ά͔͚͍͙͔͒ͫͭ͘ ͤ͊ ͙͍͔͔͙ͨͪͤͫͤ ͍ͦͭΆͤ ͔͙ͣͦ͒͡Φ ˽ͦ-͍Ά͙͔ͪ͊ͫͭͤͭ͘ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ 
͙ͫ ͫͨͦͣͤΎͭ ͦͣ͊Ύͭ͊Σ ͙͘͡Ά;͍͊ͤ͊ ͔ͨͪ͘ фл-͔ͭ ͎͙͙ͦ͒ͤ ͤ͊ ͙͙ͣͤ͊͡Ύ ͍͔͟ ͦͭ 
͔͙ͨͦͪ͒ͼ͙͔ͭ Deutsch Aktiv ͫ ͪ͊ͫͭΎ΅͙ ͔ͤͦͣͪ͊Φ ˥͊ͤ͡ͼ͙ͪ͊ͤ͊ͭ͊ ͻ͙͊ͪͭΎΣ 
͎͔͚͙͔ͪͤ͊ͭ͡ ͼ͍͔͍͔ͭͦΣ ͫΌ͔͙͔͗ͭͭ ͦͭ ͎͙͋ͦ͊ͭΎΣ ͔͔ͪ͊ͪͨͦͫͭͤ͘͟ ͙ ͙͔͔͗ͤͪ͊͒ͦͫͭͤ͘ 
͔͙͒ͤ͡;͔ͤ ͍ͫΎͭ ͔͋͘ ͙͔͎͙͒ͦͦ͡;͔͙ͫ͟ ͙ ͍Ά͙͔͙ͨͭ͊ͭͤ͘͡ ͔͔ͭͤ͒ͤͼ͙͙ ͙ͨͦͦͪ͟ 
ͫΆͪͼ͊ͭ͊ ͤ͊ ͙ͫͭͦͭͼ͙ ͤ͊΄͙ ͯ;͙͔͙ͭ͟͡ ͨͦ ͔͙ͤͣͫ͟ ͔͙͘͟ ͙ ͔ͭ ͔ͤ ͔͊͋͘͡Ύ͊͘ͻ͊ ͙͙͡ 
͔ͤ ͙ͫ͊͟ͻ͊ ͒͊ ͔͔͊͋͗͊ͭ͘͡Σ ;͔ ͣͦ͒͊ͭ͊ ͤ͊ α͙͙͍ͦͣͯͤ͊ͭͤ͊ͭ͊͟͟ ͙͙͒͒͊ͭ͊͟͟ά ͙͔ͪ͟ 
ͦͨ͊ͫͤͦͫͭ ͦͭ ͻ͙͊ͦͭ;ͤͦ ͙ ͍ͨͦΆͪͻͤͦͫͭͤͦ ͙ͯ͘;͍͔͊͊ͤ ͤ͊ ͔͙͊͘͟Σ ͦ͟Ύͭͦ ͙ ͒ͦ ͔͒ͤͫ 
͔ͤ ͔ ͫΆ͍͔ͫͣ ͔͙͙͙ͣͤͪ͊ͤ͊͡Φ ˿ͦͼ͙͙͔͊ͤͭ͡ ͺ͙ͦͪͣ ͤ͊ ͙͔͙͍ͤͭͪ͊ͭͤͦ͟ 
͔͍͔ͨͪͨͦ͒͊͊ͤ ͤ͊ ͔͙͊͘͟Σ ͙ͦͭͦ͟ ͙͙ͤ͊ͫͭͤ͊ ͙ͣ͊ͭ ͙͘͟͡Ό;͙͔ͭͤͦ͡ ͍͙ͫͦ͟ 
͔ͨͦͭͤͼ͙͊͡Σ ͔ͫ ͍Ά͙͔ͨͪ͘ͻ͊ ͔͙ͣͭͦ͒;͔͙ͫ͟ ͔ͤͦͫΆͤ͊ͭͦ͘Σ ͙͎ͨͪ͊͊͡ͻ͊ ͔͙͔͋ͫͫͭͣͤͦ͘ 
͙ ͔͋͘ ͎͔ͦ͒͡ ͤ͊ ͔ͦͤͪͭͤ͊ͭ͊͟͟ ͙͙͊ͯ͒ͭͦͪΎΣ ͔ͪͫͨΦΣ ͔͙͒͊͒ͤΎ ͍͔͔ͦ͋ͪ͊ͦ͊ͭͤ͘͡ 
͔ͦͤͭͫͭ͟͟Φ ˨͙ͦͪ ͔͙ͭͣ͊ͭ͊ͭ͊͟ ͤ͊ ͯͪͦͼ͙͔ͭΣ ͔͍͒͊ ΅ͦ ͍͙ͦͫͦ͋ͦ͒͊͡ ͔ͫ ͦͭ ͎͙͔ͦͯͤͭ͘͡ 
ͤ͊ ͍͙ͪ͊ͭͦͭͦ͘ ͫͦͼ͙͙͙͊ͫͭ͡;͔ͫͦ͟ ͦ͋΅͔͍ͫͭͦΣ ͔ͫ ͍ͭͯͪͤ͊ ͟Άͣ ͙͟͡΄͔ͭ͊ͭ͊ ͊͘ ͍͔ͫͭ͊ 
͊ͭͦ͟ ͎ͦ͋͊ͤͦ͡͡ ͔ͫͦ͡Σ ͊͘ ͙ͦͭͦ͟ ͎͍ͭͦ͊͊΄͙͔ͤͭ ͍ͨͦ͒ͪ͊ͫͭ͊΅͙ ͙ͦ͋͘΅ͦ ͔ͤ ͋Ύͻ͊ 
͎͍͔͙ͨͦ͒ͦͭͤΦ 

ˢͦ͟ ͔͒ͤͫ ͙ͨͪͨͦͣͤΎͣ ͔͙ͭ͘ ͦ͋ͫͭͦΎ͔͍ͭͫͭ͊͡Σ ͭͦ ͔Σ ͊͘ ͒͊ ͨͦ͒;͔ͪͭ͊Ύ 
͙͔ͫͫͭͣͤ͊ͭ͊ ͎͔ͪ΄͊͟ ͍ ͤ͊΄͊ͭ͊ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ ͙͙ͨͦͭ͊͟͡ ͙ ͍ ͙͙͙͔ͨͦͭͭ͟͡ ͤ͊ 
ͦ͋΅͙͔ͤͦͫͭͭΣ ͙ͦͭͦ͟ ͔ͫ ͙͍͊ͤͣ͊͊ͭ͘ ͫ ;͔͙͍ͯ͗͒ͦͦͦ͘͟ ͦ͋ͯ;͔͙͔ͤ ͯ ͤ͊ͫΥ ͭΎ 
͙͙ͨͪͦͭ͘;͊ ͦͭ ό͔ͤ-ύ͍͔ͦͫͤͦ͊ͭͤͦ͡ ͦ͡΄ͦͭͦ ͫ͊ͣͦ;͍͍͙͔ͯͫͭ ͤ͊ ό͔͙͍͙͔ͦͭͤͭ͟͟͡ύ 
͔͙ͫͯ͋ͭ͟ ͙ ͦͭ ͎͍ͦͭͦͤͦͫͭͭ͊ ͙ͣ ͒͊ ͔ͫ ͨͦ͒͒͊͒͊ͭ ͔͙͙͋ͪͭ͘͟;ͤͦ ͤ͊ ͍ͫΎͦ͟ ͍ͤͦ͊ 
͍ͤͯ΄͔͙͔ͤΦ  

́͊͊͟ ͙ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͔͍ͨͪͦ͒ ς ͔ ͙͒ͤ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͼ͔͔ͤͭͪ͊ͤ͡ ͔͔ͨͪ͒ͣͭ 
͍ ̉˩˻ ͯ ͤ͊ͫΣ ͊͘ ͔ͨͦͤ ͔͔͔ͨͭͤ͊͒ͫͭ ͎͙͙ͦ͒ͤ ͋Ύͻ͔ͣ ͎͍͙ͦͭͦ ͒͊ ͎͊͘Ά͙ͪ͋ͣ ͙͙͡ 
͙͍ͨͪ͊ͭͯ͊͟͟ͻ͔ͣ ͨͦ;͙ͭ ͙ͫͪ͟΄ͦͣΣ ͨͦ;͙ͭ ͎ͯͤͦ͘Σ ͊͘ ͒͊ ͔ͤ ͙ͤ ͍͙ͦ͋ͤΎͭ ͍ 
͙ͫͭ͊ͪͦͣͦ͒ͤ ͎͙ͤ͊͊ͫ͡Φ ˨͔ͤͫΣ ͔ͫ͒͡ ͊ͭͦ͟ ͔͍͔͚ͪͦͨͫ͊ͭ͊͟ ͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊͘͡ 
͙͙ͨͦͭ͊͟͡ ͚ͤ͊-͔ͨͦͫ͡ ͦͫΆͤ͊͘Σ ;͔ ς ͊͘ ͙ͪ͊͊͘͟͡ ͦͭ ͎͊ͤͦͫ͊ͫͦͤͫ͊ͭ͊͟͟͡ ͙͙͒͒͊ͭ͊͟͟ 
ͤ͊ ;͙ͯ͗͒Ύ ͔͙͘͟ ς ͍ ˩͍ͪͦͨ͊ ͫΆ΅͔͍͍ͫͭͯ͊ ͔ͪ͟΅Ύ΅͊ ͤͯ͗͒͊ ͦͭ ͔͍ͨͪͦ͒͊;͙ ͙ 
͔͔͙ͫͨͪͭ͟ ͨͦ ͎͙ͭͪ͊ͤͫ͊ͭͦͦ͡͡Ύ όͨͦ ͍Άͣͦ͗ͤͦͫͭ͘ ͙ ͫ IT-͔͔ͦͣͨͭͤ͟ͼ͙͙ύΣ 
͊ͨͦ͘;͍͔͊ͣ ͙͔ͯͫͤͦ͡ ͒͊ ͎͍͙ͦͦͪͣ όͨͦ;͙ͭ ͫ͊ͣͦύ ͊͘ ͔͍ͨͪͦ͒͊;͔ͫ͊͟ 
͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΦ όˮ ͔ͫͣ ͤ͊ ͨΆͭ ͒͊ ͙͍͙ͦͫͭ͊ͣ͘ ͦ͋ͯ;͔͙͔ͤͭͦ ͤ͊ ͯ;͙͔͙ͭ͡ ͍ ͪΆͼ͔͔ͭ 
ͤ͊ ͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͎͙͒ͦͣ͊ͭͼ͙Σ ͤͦ ͍ͭͦ͊ ͔ ͎͒ͪͯ͊Σ ͫΆ΅ͦ ͎ͣͤͦͦ ͔͙ͫͪͦͤ͊͘ 
͙͙͒ͫͯͫ͟ΎΦύ  

˿ ͎͔ͦ͒͡ ͤ͊ ͔ͭͣ͊ͭ͊ ͊͘ ͚ͦͤ͊ͤ͡ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͔͙ͤͣͫ͟ ͔͙͘͟ ͙͔ͣͤͤͦ 
͍ͪΆ΅͔͊ͤͭͦ ͟Άͣ ͔͔ͨͪ͒ͣͭ͊ α͔͍ͨͪͦ͒ά ͍ ͯ;͔͙͔͋ͤͭ ͎͙ͨͪͦͪ͊ͣ ͙ ͫΆ͒Ά͙ͪ͗͊ͤΎ ͔ͫ 
ͨͪͦΎ͍͙ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ ͯ;͔͙͋ͤ ͙͔͙ͤͫͭͪͯͣͤͭΣ ͙ͦͭͦ͟ ͔ͤ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ 
͙ͨͪͤͭ ͍͔͙͙ͪͫΦ ˮ͔ͣͤͤͦ ͍ ͔ͤͦͭͦ͗ͤ͊ͭ͊͡ ͙͙͒ͤ͊ͣ͊͟ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͔͍ͨͪͦ͒ 



˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ - ˤ͊ͪͤ͊ 

 

66 
 

όͤ͊ ͍͔ͫ ͔͒ͤͦ ͍͊ͦ͟͟ ͙͍ͤͦ ͙ ͔ͫͨͼ͙͙͙͊ͪ͊ͤͦ͘͡ ͔ͨͦ͡ύ ͫͭ͊ͤ͊ ΎͫͤͦΣ ;͔ ͔ͣͦ͒ͪͤ͊ͭ͊ 
͙͙͒͒͊ͭ͊͟͟ ͙͙͍ͫ͊͘͟ ͔ͤ ͫ͊ͣͦ ͙ͫͭ͡ ͻ͙͊ͪͭΎ ͫ ͔ͤ͊ͨ;͙͊ͭ͊ͤ ͤ͊ ͔͎ͤͦ ͍͔͙ͫͦͫͤ͡ 
͙͟͡΄͔ͭ͊Σ ͊ ͎Ά͍͍͙͊͟ ͯ;͔͙͋ͤ ͔͔͙ͨͪ͒ͦ͗ͤ͡ΎΣ ͙ͦͭͦ͟ ͒͊ ͔ͫ ͍ͦ͋ͪ͊͋ͦͭ͊ͭ 
͙͔͙͍ͤͭͪ͊ͭͤͦ͟Φ 

˿͔͒͡ ͊ͭͦ͟ ͍͙͔ͤͦͭ ͙͙͒͒͊ͭ͟;͔͙ͫ͟ ͍͔͙ͨͦ ͔ͫ ͍Ά͙͔ͨͪ͘ͻ͊ ͙ ͔ͨͪ;͙ͯͨͻ͊ ͔ͨͪ͘ 
͋Ά͎͙͊ͪͫ͟͡Ύ ͙ͦͨͭ ό͔͙͒ͤ ͨͪͦͼ͔ͫΣ ͨͪͦ͒Ά͙͗͡͡ ͔ͨͦͤ ͍͔͒ ͔͔͙͔͙͒ͫͭͭ͡ΎύΣ ͍͔;͔ 
͍ͫͭ͊͊ ͍Άͣͦ͗ͤͦ͘ ͤ͊ ͙͍ͤͦ ˤм ͒͊ ͔ͫ ͊ͨͦ͘;͔ͤ ͫ ͔͙ͦͭ͒ͤ͡ ͺ͔͙͊ͫͭ ͤ͊ blended 
learning.  

ˤ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͤ͊ͫͭͦΎ΅͙Ύ ͔ͭͫͭ͟ ͤΎͣ͊ ͣΎͫͭͦ ͊͘ ͨͪͦͫͭͦͪͤ͊ ͙͙ͪͭ͊͟͟ ͤ͊ 
ͯ;͔͙͋ͤͼ͙ ͨͦ ͔͙ͤͣͫ͟ ό͍ͭͦ͊ ΅͔ ͋Ά͔͒ ͔͔ͨͪ͒ͣͭ ͤ͊ ͔͍ͨͦͫ͒͊͡΅ͦ ͙͔͙͔ͦ͗ͤ͘͡ύΦ ˹ͦ 
͍͔͎͒ͤ͊͊ ͔ͣͦ͗ ͒͊ ͔ͫ ͺ͙ͦͪͣͯͪ͊͡ ͍ͦͫͤͦͤ͊ͭ͊ ͔ͭ͊͘Σ ;͔ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͔͙ͤͣͫ͟ 
͔͙͘͟ ͤ͊ ͙͍ͤͦ ˤм ͭͪΎ͍͋͊ ͒͊ ͎͍͙ͨͦ͒ͦͭ ͙ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΎΣ ͙ ͦ͋ͯ;͍͙͊͊ͤΎΣ ͊͘ 
͔ͨͪͻͦ͒͊ ͦͭ ͯ;͔͙͋ͤ͊͟Σ ͔ͪͫͨΦ ͦͭ ͚ͫͭͪͦͤͦ ͔͔ͨͦ͒ͪ͒ͤ͊ͭ͊Σ ͔͍͙͙ͨͪ͒͒ͣ͊ ͙ 
͙ͦ͋ͦͪͣ͊͘ ͙͔ͫͫͭͣ͊ ͦͭ ͯ;͔͙͋ͤ͟ ς ͪ ͊͋ͦͭͤ͊ ͔ͭͭͪ͊͒͊͟ ς ͪ Ά͍͍ͦͦ͒ͫͭͦ͟ ͊͘ ͯ;͙͔ͭ͡Ύ 
(ς ͋ͪͦ΄ͯͪ͊ ͫ ͔ͪ΄͔͙ͤΎύ ͟Άͣ ͔͍͊͒͊ͭͤͦͭͦ͟ ͤ͊ ͙͔͚͗ͭͫ͊ͭ͊͟ ͙ͨͪ͊ͭ͊͟͟Σ 
ͪ͊ͤͦͦ͋ͪ͊ͤͦ͘͘ ͙͙͙͔ͦ͋͘͡ ͦͭ α͔͙͙ͣ͊ͭͪ͊͡ά ͦͭ ͍ͫΎ͍͊ͦ͟͟ ͔͔͍ͫͭͫͭͦ ͙ ͤ͊ ͍ͫΎ͍͙͊͟͟ 
͔͙͙ͣ͊ͭͪ͊ͤ͡ ͙͔͙ͤͦͫͭ͡Φ  

˨͙ͦͪ ͙ ͙͔͒ͦ͋ͪͭ ͙͙ͨͪ͊ͭ͟͟ ͤ͊ ͔͙ͦͭ͒ͤ͡ ͯ;͔͙͋ͤ ͙͔͙ͫͫͭͣ ͔ͤ ͎ͣͦ͊ͭ ͒͊ 
͔͙ͦͣͨͤͫͪ͊ͭ͟ ͦ͋ͫͭͦΎ͔͍ͭͫͭͦͭͦ͡Σ ;͔ ͍ͫͭ͊͊ ͒ͯͣ͊ ͊͘ ͦ͋΅ͦ-͍͙͙͊͒ͤ͡ 
͙͙͒͒͊ͭ͟;͔͙ͫ͟ ͔͙ͣͦ͒͡ ό͙͎͍͔͙ͦͭͤ͘ ͍ ˥͔͙ͪͣ͊ͤΎύΣ ͙ͦͭͦ͟ ͍ ͚ͤ͊-͙͒ͦ͋ͪΎ ͫͯ͡;͚͊ 
ͫ͊ ͫ͊ͣͦ ͙͙͊͒͊ͨͭͪ͊ͤ ͟Άͣ ͤ͊΄͙Ύ ͨ͊͊ͪ͘[44]Σ ͔͋͘ ͒͊ ͙ͣ͊ͭ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ 
ͦͭ;͙͔ͭ͊ͤ ͤ͊ ͙ͪ͊͘͡;͙Ύ ͍ ͙͙ͫͭͦͪ;͔͙ͫ͟Ύ ͍͚ͪ͊ͦ͘ ͤ͊ ͔͙͙͔ͫͣ͊ͤͭͭ͟ ͤ͊ ͔͙ͦͭ͒ͤ͡ 
ͨͦͤΎ͙ͭΎ ͙ ͙ͭͦͨͦͫΣ ͤ͊ ͙͔͙͎͍͙ͤͭͪͤ͊ͤ͡͡ ͫΆ͍͙ͨͦͫͭ͊͟Σ ͙͔͙ͤͭͪͯͭͯͪͤ͟͡ 
͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͙ ͨͪΦ ˴Άͣ ͙ͭͦ͘ ͙͔͔ͫͫͭͣͤ ͔͒ͺ͙ͼ͙ͭ ͔ͤ͊͟ ͍͙͒ͦ͋͊ͣ ͙ 
͙͍͔ͦͫͭ͊͊ͤͭͦ͘ ͤ͊ ͯ;͔͙͔͋ͤͭ ͔͙͙ͣ͊ͭͪ͊͡ ͫͨͪΎͣͦ ͔͙͔ͪ͊ͤͭ͡ ͍͙ͯͫͦ͡Ύ ͤ͊ ͯ;͔͙͋ͤΎ 
ͨͪͦͼ͔ͫ ό͔ͦͤͪͭͤ͊͟͟ ͫͦͼ͙͊ͤ͊͡ ͍ͦ͋ͫͭ͊ͤͦ͊͟ ͙ ͔ͫͣͤΎ΅͙ ͔ͫ ͔͙ͭͣ[45]Σ ͔͙ͦͤͪͭͤ͟͟ 
͙͙͍͙͙ͤ͒͒ͯ͊ͤ͡ ͨͪͦͺ͙͙͡ ͤ͊ ͦ͋ͯ;͔͙͔͊ͣͭΣ ͙ͪ͊͘͡;͙ͤ ͍Ά͍ ͍͔͙ͫ͟ ͔͍ͫ͒͊͡΅ ͯͪͫ͟Σ 
͙͔ͯͫͤ͊ͭ͊͡ ͙͙͒ͤ͊ͣ͊͟ ͤ͊ ͔͙͔ͨͪͦͣͤͭ ͍ ͙ͨͯ͋͡;ͤͦͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͙ͦͭͦ͟ ͍ͦ͒Ύͭ 
͒ͦ ͋Άͪͦ͘ ͙͍͔ͤͦͫ͊ͤ͘ ͤ͊ ͎͍͙ͪ͊ͦͦͪͤ͘ ͙͙͙ͫͭͫͭ͡;͙ͤ ͺ͙͎͙ͯͪ ͙ ͙͍͔ͭ͊ͫ͊ͤͭͦ͘͟͡ ͙ͣ 
ͦͭ ͎͙͒ͪͯΣ ͫΆ΅ͦ ͭ͊͊͟ ͚͙ͪ͊ͭͦͭͪ͊ͤ͟͟ύΦ ˻;͔ͪͭ͊ͤ͊ͭ͊ ͭͯ͟ ͤ͊ͪ͊ͭͦ͟͟ ͙ͤ΄͊ ͍ 
͙͙͒͒͊ͭ͊ͭ͊͟͟ ͤ͊ ;͔͙͍ͯ͗͒ͦͦͦͭͦ͘͟ ͦ͋ͯ;͔͙͔ͤ ͔ͣͦ͗ ͙ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͊ͨ͘Ά͙ͤ͡ 
͙͔ͣͤͤͦ ;͔ͪ͘ ͙͎͙͙͔͒ͭ͊ͤͭ͡ ͺ͙ͦͪͣ͊ͭ ͤ͊ ͯ;͔͙͔͋ͤͭ ͔͙͙ͣ͊ͭͪ͊͡Σ ͙͙ͨͦ͒͋ͪ͊ͤ ͙ 
͙͎͍ͦͭ͘Ύ͙ͤ ͦͭ ͙͔ͫ͊ͣͭ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡[46].  

                                                      
44 ˿ ͍ͪΦ ͤ͊ ͨͪΦ ˢ͒͊ͨͭ͊ͼ͙Ύͭ͊ ͤ͊ αLaguneά όHuber-Verlagύ ͊͘ ͋Ά͎͙͊ͪ͡Σ ͼ͙ͭΦ ͦͭ ͫΆ͍͊ ͭͦͪ͊ͭ͊͟ 
˽͍͙͊ͤ͊͡ ˿͔ͭͺ͍͊ͤͦ͊Υ https://germanistenverbandbg.wordpress.com/lehrwerke-und-buecher/. 
45 ˩ ͒ͤ͊ ͍ ͔ͦͤͭͫͭ͊͟͟ ͤ͊ ͙ͭ͊͘ ͙ͨͯ͋͊͟͡ͼ͙Ύ ͙͔͍ͤͤ͊͒͊͘΅͊Σ ͤͦ ͨͦ͒ͻͦ͒Ύ΅͊ ͙͡Όͫͭͪ͊ͼ͙Ύ ͔ 
͙͔ͤ͊ͨͪͣͪ ͔͔ͨͪͦͣͤͤ͊ͭ͊ ͎ͤ͊͊ͫ͊͡ ͫͨͪΎͣͦ ͔ͭͣ͊ͭ͊ αˣ͊ͭ͊͟ά ͍ ͎͔͙͔ͪͣ͊ͤͫͭ͟ ό͊ ͦͭͭ͊ͣ ͙ ͍ ͤ͊΄͙͔ͭύ 
͔͙͙ͣ͒ ͦͭ ͔͙ͨͪ͒ с-т ͎͙͙ͦ͒ͤ ͙ ͍ ͤ͊ͫͭͦΎ΅͙Ύ ͔ͣͦͣͤͭΣ ͎ͦ͊ͭͦ͟ ͦ͋ͪ͊͘Άͭ ͤ͊ ͙ͫ͡Ύ͙ͣͫ͟Ύ 
ͺ͔͙ͯͤ͒͊ͣͤͭ͊͘͡Άͣ ͙͒ͦ͋ ͫΆ͍͔ͫͣ ͔͙ͪ͊ͤ͡ ͦ;͔͙ͪͭ͊ͤΎ ͙͒ͦͪ ͊͘ ͚ͤ͊-͙ͯͭͦͨ;ͤͦ ͔͙ͤ͊ͫͭͪͦͤΎ 
͔ͫͪ͒ͤͦ-͔͍͔͔ͪͦͨͼΦ  
46 ̉ ͔ͫͭͦ ;͍ͯ͊ͤ͊ͭ͊ ͗͊͋͊͡Σ ;͔ ͍ͭͦ͊ ͔ ͎ͣͤͦͦ ͔ͭͪͯ͒ͦͣ͊͟ ͪ͊͋ͦͭ͊Σ ͔ ͔ͭͣ͊Σ ͦ͟Ύͭͦ ͔ͤ ͔ͣͦ͗ͣ ͒͊ 
͙͍͔ͪ͊ͫ͊ͣ͘͟ ͭͯ͟ ͙ͨͦͪ͊͒ ͔͙͙ͨͪ͒ͨͫ͊ͤΎ ͔ͦ͋ͣ ͤ ͊ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͙ͨͯ͋͊͟͡ͼ͙ΎΦ ˭͊ ͔ͣͦͣͤͭ͊ ΅͔ ͔ͫ 
͍͊͒ͦͦ͘͡Ύ ͫ͊ͣͦ ͫΆͫ ͔͔͊͋͗͊ͭ͊͘͟͡Σ ;͔ ͍ͭͦ͊ ͔͍͔͍͔͙͔ͤͯ͒ͦͭͦͪͤ͡ ͙͙ͨͪͦͭ͘;͊ ͍ ͙ͭͦ͘ ͤ͊;͔͊ͤ͡ ͊͘ 

https://germanistenverbandbg.wordpress.com/lehrwerke-und-buecher/


˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 
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˹͊ ͙͍ͤͦ ˤм ͊͟ͼ͔ͤͭΆͭ ͨ͊͒͊ ͍Άͪͻͯ ͔͙͍͙͔ͦͭ͘͟ Ύ͍͔͙ͤ͡Ύ ό͊ͭͦ͟͟ ͔ͫͣ 
͍͙͙ͫͤ͊͟͡ ͒͊ ͙ͤ͊ͪ;͔͊ͣ ͙͎͍͙͙ͤͫͭ͡;͙͔ͤͭ ͔͙ͣͦͣͤͭΣ ͙ͦͭͦ͟ ͔ͫͪ͒ͤͦ 
͔͙͔ͤ͊ͨͪ͒ͤ͊ͭ͡ ͦ͋ͯ;͔͙͊ͣ ͔͍ͫ͒͊͡ ͒͊ ͦͫΆͤ͊͘Ύͭ ͙ ͍ͯͫͦΎͭύΦ ˹͔ ͫͯ͡;͚͊ͤͦ 
͋ͦ͡΄͙͍ͤͫͭͦͭͦ ͦͭ ͚ͦͤ͊ͤ͡ ͔͙͙͔ͣ͊ͭͪ͊ͭ͡ ͊͘ ˤм ͔ ͍͔͔ͨͦͫͭͤͦ ͤ͊ ͯͨͪ͊͗ͤΎ͍͔͊ͤͭͦ 
ͤ͊ ͎͙ͪ͊ͣ͊ͭ;͙ͤ ͦͤͫͭͪͯ͟͟ͼ͙͙Σ ͔͙͙ͫ͊ͤ͟͟͡͡ ͔͙ͦͫͦ͋ͤͦͫͭΣ ͔͔͔͙ͣͤͭ͊ͪͤ͡ ͔͙ͯͣͤΎ 
͊͘ ;͔͔͔ͭͤ ͙ ͫͯ͡΄͔͊ͤ ͫ ͙͔ͪ͊͋ͪ͊ͤ͘Φ ˹͊ ͙͍ͤͦ ˤм ͚ͦͤ͊ͤ͡ ͔͙͙͔ͣ͊ͭͪ͊ͭ͡ ͫ͊ ͫ 
ͺͦͪͣ͊ͭ͊ ͤ͊ drills ό͔͙ͪ͒ͯͤͭ͊ͤͭͤ ͔͙ͯͨͪ͊͗ͤͤΎύΣ ͔ͤ ͫΆ͍͔ͫͣ ͍ͦͦ͟͡ 
ͪ͊ͤͦͦ͋ͪ͊͘͘Ύ͍͙͊ͤ ͦͭ ͙͔͙͚͙ͣͯͭͣ͒ͤ͡ ͺ͔͙͊ͫͭ ͙ ͫͦͼ͙͙͊ͤ͡ ͙͎͙ͪΦ 

¶ ˹ˮˤs ʕ н ς ˿ м 

͍́ͦ͊ ͔ ͙͔ͣͤͤͦ ͔ͨͦͭͦ͡Σ ͟Ά͔͒ͭͦ ͔ͣͦ͗ ͙ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͎ͪ͊͘Ά͔ͪͤ ͤ͊ͨΆͤͦ͡ 
͚ͦͤ͊ͤ͡ ͦ͋ͯ;͔͙͔ͤͭͦΦ ˹͊ ͔͙ͭ͘ ͙͍ͤ͊ ͭͦ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͙͎ͨͪ͊͊ͤͦ͡Σ ͔ͫͨͪ͒ ͔ͣͤΣ 
ͫ͊ͣͦ ͊ͭͦ͟ ōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎΣ ͭΆ͚ ͊ͭͦ͟ ͙ͯ͘;͍͊͊ͤ͊ͭ͊ ͔͙ͣ͊ͭͪΎ ͔ͫ ͯͫͦ͗ͤ͡Ύ͍͊Σ ͊ 
͔͙͍͙͔ͦͭ͘͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͍ͦ͋Άͪ͗͊ͭ ͫΆͫ ͫͦͼ͙͙͊ͤ͡ ͙ 
ͨͪͦͺ͔͙͙ͫͦͤ͊ͤ͡ ͙ͨͦͤ͊ͤ͘Ύ ͙ ͭΦ ͤ͊ͪΦ ͔͙ͣ͟ ͔͙ͯͣͤΎΦ ́Φ͔ΦΣ ͙͎͙͙͔͒ͭ͊ͤͭ͡ ͯ;͔͙͋ͤ 
͔͙͙ͣ͊ͭͪ͊͡ ͔ ͔͒ͦ͋ͪ ͒͊ ͔ͫ ͙͎ͨͪ͊͊ͭ͡ ͙͙͡ ͍ ͔ͪ͊ͤͦ͡ ͍͔͔ͪͣΣ ͙͙͡ ͍ ͪ͊ͭͦͫͪͦ͟͟;͙ͤ 
͔͙ͫͣͤ ͤ͊ ͫ͊ͣͦͦ͋ͯ;͔͙͔ͤ ͙ ͦͤͫͯͭ͊͟͡ͼ͙͙ ό͙ͦͤͭ͊ͭͤ͟͟ ;͍͔͊ͫͦύΦ ˢ͟ͼ͔ͤͭΆͭ ͔ͫ 
͔͔͍ͨͪͣͫͭ͊ ͦͭ ͎͙ͪ͊ͣ͊ͭͦ͟-ͺͯͤ͟ͼ͙ͦͤ͊ͤ͊ͭ͊͡ ͟Άͣ ͎͙͙͍ͦͤͭͤͦ͟-ͫͦͼ͙͊ͤ͊ͭ͊͡ 
͔͔ͦͣͨͭͤ͟ͼ͙ΎΦ ˴ͯͭͯͪ͊͡Σ ͻ͙͊͋ͭͯͫΣ ͔͔ͣͤͭͺ͙͊ͭ͟Σ ͙͙ͫͭͦͪΎ ͙ ͙ͭͪ͊͒ͼ͙͙Σ ͙͊ͭͯ͊ͤ͟͡ 
͙͙͙ͨͦͭ͟͡Σ ͙͙ͤͫͭͭͯͼ͙͙ͦͤ͊ͤ͡ ͙ ͙ͫͭͪͯͭͯͪͤ͟ ͍͙͊ͣͦͦͭͤͦ͘΄͔͙ͤΎ ͺ͙ͦͪͣͪ͊ͭ 
͊ͭͦ͟͟ ͯ;͔͋ͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͭ͊͊͟ ͙ ͔͙ͣͭͦ͒͊ͭ͊͟ ͤ͊ ͦ͋ͯ;͔͙͔ͤΦ ˤ ͼ͔ͤͭΆͪ͊ ͤ͊ 
͍͙͙͔ͤͣ͊ͤͭͦ ͔ ͔ͦ͋ͣͤΆͭ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦͭ ͎Ά͍͍͊͟ ͙ͭͨ. ˤ͔ͣͫͭͦ ͺ͙͙͙ͫͪ͊ͤ͟ 
͙͋͊͘ ͙͒͊ͤͤ ͙͋ ͭͪΎ͍͋͊ͦ͡ ͒͊ ͔ͫ ͙͍ͨͦ͊ͭ͘͘͡ ͔͔͔͔͗ͣͫ;ͤͦ ͙͙͊ͭͯ͊ͪ͊ͤ͘͟͡ ͙
͔͙͙ͣ͊ͭͪ͊͡Σ ͒͊ ͔ͫ ͙͙͙͒͒͊ͭͪ͊ͭ͘͟ ;͔ͫͭͦ ͨΆ͙ͭ ͍ ͍͙͔͙͔͒͗ͤ ͙ ͒͊ ͔ͫ ͎ͦ͋ͦ͊ͭΎ͍͊ͭ ͫ 
͔͙ͨͪͺ͔͙ͪͤ ͺ͚͍͔͊ͦ͡ ͙ ͎͙͒ͪͯ ͺ͙ͦͪͣ͊ͭ ς ͫΆͦ͋ͪ͊ͤͦ͘ ͔͙͒͊͒ͤΎ ͫͦͼ͙͔͊ͤ͡ 
͔ͣͦͣͤͭ ͍ ͦ͋ͯ;͍͊͊ͤ͊ͭ͊ ͎ͪͯͨ͊. 

˿ ͔ͨͪͻͦ͒͊ ͟Άͣ ͙͍ͤͦ ˿м ͍͔;͔ ͦͭͨ͊͒͊ ͺ͙͙ͦͪͣ͊ͪ͊ͤͦͭͦ͘͡ ͚ͦͤ͊ͤ͡ 
ͦ͋ͯ;͔͙͔ͤΣ ͊͘ ͒͊ ͔ͫ ͔͙͊ͣͤ͘ ͫ ͍͔ͨͦ;͔ ͙͙͡ ͨͦ-ͣ͊ͦ͟͡ ͔ͫͨͦͤͭ͊ͤͤ ͙͔͙͔ͣͯͭͣ͒ͤ͡ 
ͨͦ͒ͻͦ͒Φ ͍́ͦ͊ ͔ α͍͙ͫ΄ ͙ͨͦͭ͊͗͡ά ͊͘ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤ ͙ ͔͔ͤͨͪ͟Άͫͤ͊ͭ ͔ͯͭͯͪͤ͟͡ ͙ 
ͨͪͦͺ͔͙͔ͫͦͤ͊ͤ͡ ͔ͦ͋ͣͤΣ ͎ͫͭͪͦͦ ͙͙͍͙͔ͤ͒͒ͯ͊ͤ͡ ͙ ͙ͫͤͦ͡ ͍͙͙͊ͫͣ͘ ͦͭ 
͙͔͚͙͔͗ͭͫͭ͟ ͦ͋ͫͭͦΎ͔͍ͭͫͭ͊͡ ͤ͊ ͙͡;ͤͦͫͭͭ͊. ˹͊ ͙ͭͦ͘ ͔ͭ͊ͨ ͙͎ͤͦ͊͟ ͔ͤ ͔ ͙ͣ͊ͦ͡ 
͎ͫͭͪͦͦ ͔͔͙ͨͦ͒ͪ͒ͤ ͯ;͔͙͋ͤͼ͙Φ ˢ ͍ ͍͙ͯͫͦ͡Ύͭ͊ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙͔ͦͤͤͭ ͦ͋΅͔͍ͫͭ͊ 
ͤ͊ ͤ͊΄͙Ύ ͍͔͟ ͔ͭ ͍ͫͭ͊͊ͭ ͫΆ͍͔ͫͣ ͔͔͙ͤͯͣͫͭͤΦ 

¶ ˹ˮˤ˻ ˿нΥ  

                                                      
͋Ά͎͊ͪͫ͊ͭ͊͟͡ ̉˩˻-͙͙͒͒͊ͭ͊͟͟ ͔ͭ͊ͨ ͦͭ ͙ͨͫ͊ͭ͊͡ ͤ͊ ͙ͦͨͭΣ ͦͭ ͙ͨͫ͊ͭ͊͡ ͤ͊ ͙͊ͯͣͯͪ͊ͤ͟͡ ͫ ͎͙͙͔ͦ͒ͤͭ 
͙͍͔ͤͤͭ͊ͪ ͦͭ ͎͍͙ͦͭͦ ͙ͣ͊ͭͪͼ͙ όframes)Σ ͦͭ ͔͔͙͔ͤ͗͊ͤͭͦ͡ ͙͙͡ ͙ͨͫ͊ͭ͊͡ ͤ͊ ͍͙ͤ͊͟ ͒͊ ͔ͫ 
͙͍͙ͨͪ͡;͊ͭ ͙ όͨͦ-͔͍͔͙͔ͯͫͨ͊ͣͭύ ͦ͋ͯ;͔͙͊ͣ ͍ ͍ͦ͋ͤͦΎ͍͔͊ͤͭͦ ͤ͊ ͙͔͊ͫͦͪͭͣͤͭ͊Σ ͊ͭͦ͟͟ ͙ ͍ ͙ͨͫ͊ͭ͊͡ 
ͤ͊ ͙͙ͪͭ͟;ͤ͊ ͣ͊ͫ͊ ͦͭ ͦ͋ͯ;͔͙͊ͣ ς ͒ ͔ͺ͙ͼ͙͔ͭΣ ͙ͦͭͦ͟ ͤΎ͙ͦ͟ ͔͎͙ͦ͟͡ ͔ͫͪ΅͊ͭ ͍ ͔͔͔͍͗͒ͤͤ͊ͭ͊ ͙ͫ 
͙ͨͪ͊ͭ͊͟͟ ͙ ͙ͦͭͦ͟ ͎͙ ͔͍ͦ͋ͯͪ͊͗͊͊ͭ͘͟Φ ˽ͦ ͔ͣͦ ͔͙͔ͣͤͤ ͍͔͙ͫ͟ ͔͙͒ͤ ͦͭ ͔͙ͭ͘ ͔͒ͺ͙ͼ͙͙ͭ ͔ 
͙͙͒ͤ͊ͣ;͔ͤ ͙ ͔͙ͨͦ͒͗͡ ͤ͊ ͨͪͦͣΎͤ͊ ͟Άͣ ͨͦ-͒ͦ͋ͪͦΦ ˹͚͊-͙͙ͪͭ͟;͙ͤΎͭ ͔͒ͺ͙ͼ͙ͭ ͊͘ ͔͙͒ͤ 
͔͍͔ͨͪͨͦ͒͊͊ͭ͡ ͔ ͙ͨͫ͊ͭ͊͡ ͤ͊ ͙͙͍͋ͦͨͭͫͭͦ͡ ͙ ͎͍ͦͭͦͤͦͫͭ ͒͊ ͙ͫ ͙͎͔ͨͦͪ͊ ͫ ͔ͤ΅ͦ ͍ͤͦͦ ͙ 
͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ ͔ͦ͋΅͍͊͊΅ͦΦ 
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͍́ͦ͊ ͔ ͙͍ͤͦ ͊͘ ͫ͊ͣͦͦ͋ͯ;͔͙͔ͤ ͙ ͦͤͭ͊ͭͤ͊͟͟ ͔ͫͨͼ͙͙͊͊͘͡ͼ͙Ύ ͍ ͔͙ͪ͊ͤ͡Σ 
͍͔;͔ ͔ͤ ͍ ͙͙͙ͫͣͯͪ͊ͤ͡ ͯ;͔͙͋ͤ ͍͙ͯͫͦ͡ΎΦ ˹ͦ ͍ͭͦ͊ ͔ ͙ ͫΆ΅͙ͤͫ͊ͭ͊͟ ͺ͊͊͘ ͤ͊ 
͙͎͙͒ͭ͊ͤͦ͡ όͫ͊ͣͦ-ύͦ͋ͯ;͔͙͔ͤΣ ͎ͦ͊ͭͦ͟ ͔ͫͯ͋ͭ͟Άͭ ͔ ͍ͭͦͦ͊͟͡ ͔ͤ͊ͨͪ͒ͤ͊͡ ͍ ͨͪͦͼ͔ͫ͊ 
ͤ͊ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ;͔͙͍ͯ͗͒ͦͦ͊ͭ͊͘͟ ͙ͫ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Σ ;͔ ͫ͊ͣ ͙ͦͤͫͭͪͯͪ͊͟ 
͙͔͙͔ͤͭͪͯͭͯͪͤͭ͟͡ ͅ ͙ͦͪͣ͊ͭ ͤ͊ ͍͔ͫͦͭͦ ͋Όͪͦ ͙ ͫ͊ͣͦ ͔͙͙ͨͦ͒͘;ͤͦ ͔ͫ ͔ͤͯ͗͒͊ ͦͭ 
ͦͤͫͯͭ͊͟͡ͼ͙͙Φ 
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͙͍ͤ͊ ˤнκ˿мΦ ˴͊ͭͦ ͔ͨͪͻͦ͒ ͟Άͣ ͙ͭͦ͘ ͔͊ͫͨͭ͟ ͍ ͊͘͟͡Ό;͔͙͔ͤ ͤ͊ ͤ͊ͫͭͦΎ΅͊ͭ͊ 
͙ͨͯ͋͊͟͡ͼ͙Ύ ͔ͤ͊͟ ͦͭ;͔͔ͭͣΣ ;͔ ͔ͭ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͦͤ͟ͼ͔͙ͤͭͪͪ͊ͭ ͍Άͪͻͯ 
͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͙͔ͤͭͪͯͭͯͪͤ͊͟͡ ͔͔ͦͣͨͭͤ͟ͼ͙Ύ ͤ͊ ͋͊͊ͭ͊͘ ͤ͊ ͔͙ͤͣͫ͟Ύ ͔͙͘͟Σ ͤͦ 
ͫ ͦͫͭͪͦ ;͍͍ͯͫͭͦ ͊͘ ͔͙͍͙͔ͨͪͦͣͤͭ͡ ͔͙ͨ͊ͪ͊ͣͭͪ ͤ͊ ͙͙ͫͭͦͪ;͔͙͔ͫͭ͟ ͔͙ͪ͊ͤͦͫͭ͡ ͙ 
Ύͫͤ͊ ͔͍ͨͪ͒ͫͭ͊͊ ͊͘ ͙͔͙͒͊ͭ͊ͭ͊͟͟͡ ͔ͣ͗͒ͯ ͍͙͔ͫͦͭ ͙ ;͙͔ͯ͗͒ͭ ͔ͤ΅͊Φ ˽͔͍͙ͪ͒͒ 
͔͔͋ͨͪͦ͋ͣͤ͊ͭ͊͘͡ ͙ͣͦ͋ͤͦͫͭ͡ ͤ͊ ͋Ά͎͙͊ͪͫ͟͡Ύ ͦ͋ͯ;͔͊ͣ ͔ͫ ͎ͤ͊͊͊͡ 
͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύͭ ͨͦ ;ͯ͗͒ ͔͙͘͟ ͒͊ ͙͙ͫͣͯͪ͊͡ ͔ͤ ͫ͊ͣͦ ͙͔͚͗ͭͫ͊͟ ͎͙ͨͪ͊ͣ͊ͭ͊͟Σ 
ͤͦ ͙ ͙͔͙ͣͯͭͣ͒͊ͤ͊ͭ͊͡͡ ͙ͦͣͯͤ͊͟͟ͼ͙ͦͤͤ͊ ͔ͫͪ͒͊ ͤ͊ ͍͙͔ͤͦͭ ͔͙ͨͦͦͤ͟͡ΎΦ ˹ͦ 
͍ͭͦ͊ ͫ͊ ͪ͊ͫ͘Ά͔͙͗͒ͤΎ ͫ ͨͪͦ͒Ά͔͙͔͗ͤ͡Χ 
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E-LEARNING IN THE FACULTY OF BIOLOGY OF SOFIA 
UNIVERSITY ά{¢Φ Y[La9b¢ hIwL5{YLέ 

BLAGOY ANGELOV UZUNOV 

{ƻŦƛŀ ¦ƴƛǾŜǊǎƛǘȅ ά{ǘΦ YƭƛƳŜƴǘ hƘǊƛŘǎƪƛέΣ 

 

Abstract: The system of electronic education at Sofia University "St. 
Kliment Ohridski" has been applied for all its faculties 10 years ago. However e-
learning in the Biological Faculty of the University is only recently accepted as a 
stile of teaching. Therefore in the presentation the structure of the system for e-
learning located in the e-learning platform Moodle is presented. Attention is 
drawn to the used "roles" and rights in the system (administrator, course creator, 
teacher and student) as well as its administration. The activities of teachers and 
students, and also the number of created electronic courses and their active 
participants are reported.  

 
Keywords: administration, e-based courses, Moodle, rights, roles 
 
Sofia University St. Kliment Ohridski is established in 1888 and it is the first 

Bulgarian high academic school. Since that time the University is a teaching 
center of Bulgarian knowledge and culture. Nowadays the University is the 
biggest in the country and the new tendencies in teaching and education, 
related to the opportunities, provided by electronic learning were well accepted 
at Sofia University. In 2007 the system of electronic education, based on the free 
Moodle platform, has been applied for all its 16 faculties. For a period of three 
years the Faculty of Biology there have not been any activities in this system. In 
2010 in the Department of Zoology are created first two e-courses in the Faculty 
of Biology - Biostatistics and Zoology of Invertebrates. The next e-based courses 
in the Faculty are these of the Department of Botany. The first of them (Botany 
II) was created in 2014. Actually, one of the first Departments at the University, 
these of Botany and Zoology, were the first in the Biology Faculty that accepted 
and applied the new teaching ideas.  

 In 2015 and 2016 the number of courses increased due to the 
expectations of students for modern and contemporary higher education from 
one hand, and the personal interest and desire for teaching improvement of 
some academics from the other hand. In those years five more Departments of 
the faculty provided their electronic courses in the system. These were the 
Department of Cytology, Histology and Embryology, Department of Human and 
Animal Physiology, Department of Ecology and Environmental Protection, 
Department of Biochemistry and Department of Methodology of Biology 
Teaching. It has to be underlined that all courses in the Faculty of Biology are 
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used for blended learning because of the specificity of biology education [1].  
 Another factor for the developing of all e-based courses in the Faculty 

was the e-learning administrator appointment. From one side this is a voluntary 
work in the Faculty of Biology but from the other side it is very important for the 
teacher-student and teacher-teacher connection in the system of electronic 
education. Especially in the case of some problems related to student course 
enrollment inability, new course creation inability, common question bank 
sharing etc.).  

 Each Faculty Administrator in the system of electronic education at Sofia 
University αSt. Kliment Ohridskiά has a manager role in Moodle platform and 
rights to create an own Faculty structure in this system. The Moodle platform 
structure for the Faculty of Biology of the University is provided on figure 1. In 
the base of creation of this structure was the idea for the easiest and fastest 
access and work of all participants (students, teachers, non-editing teachers, 
course creators and the manager) to the e-based courses in the system. The 
structure is very simple and intuitive. In the directory of Biology Faculty at first 
there are only two subdirectories ς one of them is for regular educated students 
and another one is for extra-murally educated students. After that each of 
ǎǳōŘƛǊŜŎǘƻǊƛŜǎ ƛǎ ŘƛǾƛŘŜŘ ŦƻǊ ǎǘǳŘŜƴǘǎ ƛƴ .ŀŎƘŜƭƻǊΩǎ ŀƴŘ ǊŜǎǇŜŎǘƛǾŜƭȅ ŦƻǊ aŀǎǘŜǊΩǎ 
programs. In either program are situated the Departments which are provided 
e-based courses. All teachers in the Faculty which want to create an e-based 
course receive rights for course creators only in the frameworks of the 
Department in which they belong, but for all subdirectories in which they want 
(regular and extra-ƳǳǊŀƭƭȅ ŜŘǳŎŀǘƛƻƴΣ .ŀŎƘŜƭƻǊǎΩ ŀƴŘ aŀǎǘŜǊǎΩ ǇǊƻƎǊŀƳǎύΦ Lƴ ǘƘƛǎ 
way the mistake possibility for course creation in other Department is 
impossible. In the occasions when one teacher has an e-based course in another 
Department the course creator rights for this teacher should be given after 
agreement between Chief of the Department and the Administrator.  
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Figure 1. The Moodle platform structure for the Faculty of Biology of Sofia University 

St Kliment Ohridski. The horizontal arrows show the Departments which 
have e-ōŀǎŜŘ ŎƻǳǊǎŜǎ ƛƴ .ŀŎƘŜƭƻǊǎΩ ŀƴŘ aŀǎǘŜǊΩǎ ǇǊƻƎǊŀƳǎ ƛƴ ǘƘŜ ǊŜƎǳƭŀǊ ŀƴŘ 
extra-murally education.  

 
 

To the moment (October, 2016) only half of the Departments in the 
Faculty Biology are providing e-based courses for blended learning in the system 
of lectronic education at Sofia University St. Kliment Ohridski. The reasons for 
this should be sought in: 1) the lack of special training for the teachers at the 
Faculty (although there is detailed information on using the system on its 
website - www.elearn.uni-sofia.bg); 2) the lack of addition payment for the 
teachers who have such e-based courses; 3) the additional time need for the 
creation of these courses. However the future of e-learning in the Faculty of 
Biology is optimistic especially taking in account the recent number of created 
courses (more than 50) only from 15 course creators and the number of 
enrollment students in the courses (more than 1000) for a period of 2 years. 
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˸˩˨ˮ˯˹ˢ́ˢ ˴˻˸˽˩́˩˹́˹˻˿́ ˤ ˴˻˹́˩˴˿́ˢ ˹ˢ ̂̉˩˹˩́˻ 
ˮ ˽˾˩˽˻˨ˢˤˢ˹˩́˻ ˤ ˨ˮ˥ˮ́ˢ˶˹ˢ ˿˾˩˨ˢ 

˨˻̇Φ ˨-˾ ˹˩ ˶ˮ ˸ˮ́˩ˤˢ 

͔͙̊ͯͣͤͫ͟ ͯͤ ͙͍͔͙͔ͪͫͭͭ α˩͙ͨͫͦͨ͟ ˴͙ͦͤͫͭ͊ͤͭͤ ˽͔͍͙ͪͫ͊ͫ͟͡έ 

 
Abstract: This article discusses media literacy in the process of teaching 

and learning in a digital environment. It makes correlations between media and 
education, media and learning, media and teaching. Media literacy is 
interpreted in different ways. Different definitions of the concept of media 
literacy are presented. The model of Meyring, Hearst and Schaefer, which 
examins partial competencies as a basis for developing media literacy is also 
introduced. In modern educational paradigms media literacy is a key 
competence necessary for successful learning in the digital environment, and it 
is an important factor in the learning process which meets the needs of the 
internet-generation. 

 
Keywords: media literacy, teaching, learning, digital environment, key 

competences 
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͎ͣͤͦͦͪ͊ͭͤͦ͟ ͙ ͙͊͒͊ͨͭͪ͊ͤ͊ ͟Άͣ ͙ͪ͊͘͡;͙ͤ ͔͙ͦͤͭͫͭ͟͟Φ ͔͙́ͪͣͤΆͭ Ϧ͔͙͚ͣ͒ͤ͊ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟Ϧ ͔ ͙͔͔͙ͤͭͪͨͪͭͪ͊ͤ ͨͦ ͙ͪ͊͘͡;͙ͤ ͤ͊;͙͙ͤ ͙ ͔ ͔͊ͣͤ͘Ύͤ ͙͙͡ 
ͦͭΆ͔͍͗͒ͫͭΎ͍͊ͤ ͫ ͔͙ͭͪͣͤ͊ Ϧ͔͙͚ͣ͒ͤ͊ ͎ͪ͊ͣͦͭͤͦͫͭϦΦ ˤ ͤ͊ͯ;ͤ͊ͭ͊ ͙͔ͭͪ͊ͭͯͪ͊͡ 
ͫΆ΅͔͍͍ͫͭͯ͊ ͎ͦ͡Ύͣͦ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͨͦͤΎ͙͔ͭͭͦ α͔͙͚ͣ͒ͤ͊ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟έ - ͔͙͚ͣ͒ͤ͊ ͎ͪ͊ͣͦͭͤͦͫͭ όƳŜŘƛŀ ƭƛǘŜǊŀŎȅύΣ ͔͙͚ͣ͒ͤͦ 
͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ όƳŜŘƛŀ ŜŘǳŎŀǘƛƻƴύΣ ͙͎͙͒ͭ͊ͤ͊͡ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ όŘƛƎƛǘŀƭ 



˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ - ˤ͊ͪͤ͊ 

 

74 
 

ŎƻƳǇŜǘŜƴŎȅύ ͙ ͒ͪΦ ˤΆ͍͔͔͙͒ͤΎͭ ͦͭ Baacke ͔͙ͭͪͣͤ ͙ͣ͊ ͊ͭͦ͟͟ ͎ͣͤͦͦ 
͙͍ͨͪΆ͔͙ͪ͗ͤͼ͙Σ ͭ͊͊͟ ͙ ͒ͦͫͭ͊ ͔͙ͦͨͦͤͤͭΣ ;͙Ύͭͦ ͍ͦͫͤͦͤ͊ ͙͙ͪͭ͊͟͟ ͔Σ ;͔ 
ͨͦͤΎ͙͔ͭͭͦ ͔ ͔͙ͫͣ͊ͤͭ;ͤͦ ͙ ͫΆ͒Ά͔ͪ͗͊ͭͤͦ͡ ͔ͤΎͫͤͦΦ ͔͙́ͪͣͤΆͭ α͔͙͚ͣ͒ͤ͊ 
͎ͪ͊ͣͦͭͤͦͫͭά ͔ͫ ͔ ͙ͤ͊ͦ͗͡͡ ͔͙ͨͪ͒ͣͤͦ ͍ ͤ͊ͯ;ͤ͊ͭ͊ ͙͔ͭͪ͊ͭͯͪ͊͡ ͍ ˿ˢ̋Σ ͒ͦ͊ͭͦ͟ 
ͨͦͤΎ͙͔ͭͭͦ α͔͙͚ͣ͒ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ά ͔ ͨͦ-;͔ͫͭͦ ͙͍ͨͦ͊ͤͦ͘͘͡ ͍Ά͍ 
ˤ͔͙͙͙ͦ͋ͪͭ͊ͤ͟͡ΎΦ ˤ ˣΆ͎͙͊ͪ͡Ύ ͔ͫ ͔ͨͪ͒ͨͦ;͙ͭ͊ ͨͦͤΎ͙͔ͭͭͦ α͔͙͚ͣ͒ͤ͊ 
͎ͪ͊ͣͦͭͤͦͫͭάΦ   

Dieter Baacke ͪ ͎͔͊͗͒͊͘͡ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͊ͭͦ͟ ͔ͫͨͼ͙͊ͤ͊͡ 
ͺͦͪͣ͊ ͤ͊ ͙͙͍ͦͣͯͤ͊ͭͤ͊ͭ͊͟͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Σ ͊ͭͦ͟ ;͊ͫͭ ͦͭ ͔͒ͤ͊ ͦ͋΄͙ͪͤ͊ 
͙͙͍ͦͣͯͤ͊ͭͤ͊͟͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Σ ͦ͟Ύͭͦ ͍ͨͦͦ͘͡Ύ͍͊ ͤ͊ ͙͙͍͙ͤ͒͒͊ ͒͊ ͔ͫ 
͙͔͙ͦͪͤͭͪ͊ ͍ ͫΆ͍͔͔͙ͪͣͤͤΎ ͎͔ͦ͋͊ͤ͡͡ ͙ ͔͙͙͙͙ͣ͒͊ͪ͊ͤ͘͡Ύ ͍ͫΎͭ ͙ ͙͍͊ͭͤͦ͟ ͒͊ ͎ͦ 
͍ͯͫͦΎ͍͊ ͫ ͨͦͣͦ΅ͭ͊ ͤ͊ ͔͙͙͔ͣ͒ͭΣ ͭΦ͔Φ ͒͊ ͙͍ͨͦ͊͘͘͡ ͔͙͙͔ͣ͒ͭ ͊͘ ͔ͫͨͦ͒͡Ύ͔ͤ ͤ͊ 
͍͔ͫͦ͋ͫͭͤͦ ͔͙͔ͣͤͤ ͙ ͍Ά͎͔͙͒͘͡ ͙ ͒͊ ͯ;͍͊ͫͭ͊ ͍  ͦ͋΅͔͍͔͙ͫͭͤΎ ͙͒ͫͯͪͫ͟ [10, ͫ Φ 30; 
17Σ ͫΦ рп ͙ ͫ͡Φ]. ˤ ͍ͫͦΎͭ͊ ͦͤ͟ͼ͔ͨͼ͙Ύ Baacke ͔ͫ ͙͒ͫͭ͊ͤͼ͙ͪ͊ ͦͭ ͙͔͒͊ͤ͊ͭ͊͡ 
͙͙͍ͦͣͯͤ͊ͭͤ͊͟͟ ͙ͫͭͯ͊ͼ͙Ύ ͙ ͔ͫ ͦͤ͟ͼ͔͙ͤͭͪͪ͊ ͔ͤ ͫ͊ͣͦ ͍Άͪͻͯ ͔͙͊͘͟Σ ͊ ͔͙ͨͪ͒ 
͍͙ͫ;ͦ͟ ͍Άͪͻͯ ͔͍͔ͤͪ͋͊ͤ͊ͭ͊͡ ͙ͦͣͯͤ͊͟͟ͼ͙ΎΣ ͍Άͪͻͯ ͍͔͔͙͔ͨͦ͒ͤͭͦ ͊ͭͦ͟ ͼΎͦ͡Σ 
͊ͭͦ͟͟ ͙ ͍Άͪͻͯ ͍Άͤ΄͙͔ͤͭ ͍͙͡Ύ͙ͤΎΦ ˸͔͙͚͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͫͨͦͪ͒ ͔͎ͤͦ 
͊͟ͼ͔͙ͤͭͪ͊ ͨͦ-͙ͫͤͦ͡ ͍Άͪͻͯ ͨͪͦͣΎͤ͊ͭ͊ ͍ ͦ͋ͪ͟Ά͍͗͊͊΅͊ͭ͊ ͔ͫͪ͒͊Φ ̆ͦͪ͊ͭ͊ 
ͭͪΎ͍͋͊ ͒͊ ͫ͊ ͍ ͫΆͫͭͦΎ͙͔ͤ ͒͊ ͔ͫ ͙ͪ͊͘͘Ύ͍͊ͭ ͊ͭͦ͟ α͙͙͍ͦͣͯͤ͊ͭͤͦ͟͟ ͔͔͙ͦͣͨͭͤͭͤ͟ 
ͫΆ΅͔͍ͫͭ͊ά ͦͭ ͔͒ͤ͊ ͫͭͪ͊ͤ͊ ͙ ͊ͭͦ͟ α͙͍͙͊ͭͤ͟ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͤ͊ ͔͙͙͔ͣ͒ͭά ͦ ͭ ͎͒ͪͯ͊ 
ͫͭͪ͊ͤ͊ [1, ͫΦ мму ͙ ͫ͡ΦϐΦ ˹͊ ͍ͦͫͤͦ͊ͭ͊ ͤ͊ ͭͦ ͍͊ ͫͻ͍͊΅͔͊ͤ Baacke ͔͒ͺ͙͙ͤͪ͊ 
͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͨͦ ͔͙ͫ͒ͤ͡Ύ ͤ͊;͙ͤΥ 

α˸͔͙͚͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͍ ͍ͦͫͤͦ͊ͭ͊ ͙ͫ ͔ͤ ͔ ͙ͤ΅ͦ ͎͒ͪͯͦ ͍͔ͦͫͤ 
͔͙͔ͯͣͤͭͦ ͊͘ ͙͍͊ͭͤͦ͟ ͙͍͔ͨͦ͊ͤ͘͘͡ όΧύ ͤ͊ ͍͙ͫ;͙͟ ͍͙͍͔͒ͦ ͔͙͙ͣ͒ ͊͘ 
͙͙͍͙ͦͣͯͤ͊ͭͤ͟͟Ύ ͙ ͒ ͔͚͍͔ͫͭͤ ͔͔ͪͨͪͭͦ͊ͪ ͤ͊ ͻͦͪ͊ͭ͊ά [1, ͫ Φ ммф]. 

˴͍͊ͦ͟ ͭͦ;ͤͦ ͔͒ͤͫ ͔ͫ ͙ͪ͊͋ͪ͊͘ ͨͦ͒ α͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ά ͔ͤ ͔ͣͦ͗ 
͒͊ ͋Ά͔͒ ͔͒ͤͦͤ͊͘;ͤͦ ͨͦͫͦ;͔ͤͦΣ ͭΆ͚ ͊ͭͦ͟ ͍ ͤ͊ͯ;ͤ͊ͭ͊ ͙͔ͭͪ͊ͭͯͪ͊͡ ͫΆ΅͔͍͍ͫͭͯ͊ͭ 
͔͍ͣͤͦ͗ͫͭͦ ͔͒ͺ͙͙ͤͼ͙͙ ͙ ͦͤ͟ͼ͔ͨͼ͙͙Σ ͙ͦͭͦ͟ ͍͙͊ͪͪ͊ͭ ͍ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ 
ͫͭͪ͊ͤ͊ͭ͊Σ ͙͙ͨͦͭ͡;͔ͫ͊ͭ͊͟Σ ͙͔͎͙͒ͦͦ͡;͔ͫ͊ͭ͊͟ ͙ ͤ͊ͯ;ͤ͊ͭ͊ ͤ͊ͫͦ;͔ͤͦͫͭΦ Harald 
Gapski ͤ ͊ͨͪΦ ͍͙ͨͪ͊ ͙͊ͤ͊͘͡ ͤ͊ мпл ͔͒ͺ͙͙ͤͼ͙͙ ͤ͊ ͔͙ͭͪͣͤ͊Σ ͙ͦͭͦ͟ ͙͙ͨͪͦ͊ͭ͘͘͡ 
ͦͭ ͙ͪ͊͘͡;͙ͤ ͦ͋΅͔͍͔͙ͫͭͤ ͙ͦ͋͊ͫͭ͡ ώрΣ ͫΦ мт ͙ ͫ͡ΦϐΦ  

˽ -ͦ͒ͦͯ͡ ΅͔ ͋Ά͒͊ͭ ͨͦͫͦ;͔͙ͤΣ ͔͋͘ ͔͔ͨͪͭͤͼ͙͙ ͊͘ ͙͘;͔͔ͪͨ͊ͭͤͦͫͭ͡Σ ͤΎ͙ͦ͟ 
͔͒ͺ͙͙ͤͼ͙͙ ͤ͊ ͨͦͤΎ͙͔ͭͭͦΦ 

Bernd Dewe ͙  Uwe Sander ͒ ͔ͺ͙͙ͤͪ͊ͭ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͊ͭͦ͟ 
ͫͦͼ͙͙͙͊ͪ͊ͤͦ͘͡ ͔ͪͫͨΦ ͍͔ͯͫͦͤͦ ͍ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ ͔ͦͤͭͫͭ͟͟ ͔͙͔ͯͣͤ ͊͘ ͍͔͔͋ͦͪ͊ͤ 
ͫ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͔͙͙ͣ͒ ͙ ͭΎͻͤͦͭͦ ͍͔ͦ͋ͫͯ͗͊ͤ͡Σ ͤͦ ͔ͤ ͫ͊ͣͦ ͍ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͔͊ͫͨͭ͟Σ 
͊ ͙ ͍ ͙ͫͣͫΆ͡ ͤ͊ ͭΎͻͤͦͭͦ ͙͍͔ͨͦ͊ͤ͘͘͡ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͍͔͙͔ͨͦͫͭ͊ͤͭ ͼ͔͙͡Σ 
͔͙͔ͯͣͤ ͊͘ ͙͔ͪ͊͋ͪ͊ͤ͘ ͤ͊ α͔͙͊͘͟ά ͤ͊ ͔͙͙͔ͣ͒ͭ ͙ ͔͎͍ͤͦͦͭͦ ͔͙͔͒ͦ͒ͪ͊ͤ͟Σ ͊ͭͦ͟͟ 
͙ ͙ͤ͊͡;͙͔ͭͦ ͤ͊ ͺ͍͙ͦͤͦ ͙ͤ͊ͤ͘Ύ ͊͘ ͍ͭͦ͊ ͊͟͟ ͍Ά͙͍ͤ͊ͭ͘͟ ͔͙͚͙͔ͣ͒ͤͭ ͙ͨͦͫ͊ͤ͡ΎΣ 
͍͙͊͟͟ ͦ͋΅͔͍͔͙ͫͭͤ ͙͔͔͙ͤͭͪͫ ͫ͊ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͍ͭͦ͊ ͙ ͍ ͍͊ͦ͟͟ ͦͭͤͦ΄͔͙͔ͤκ͍͊͊͟͟ 
͍Άͪ͊͘͟ ͔ͫ ͙ͤ͊ͣͪ͊ ͔͙ͣ͒͊ͤͦͭͦ͡ ͔͍͔ͨͪ͒͊͊ͤ ͤ͊ ͔͚͍͙͔͒ͫͭͭͤͦͫͭͭ͊͡ 
όͫΆͦ͋΅͔͙͔ͤͭκ͔͔͙͔ͨͪ͒͊͒ͤͭ ͫΆ͙͙͋ͭΎύ ͫͨͪΎͣͦ ͦ͋΅͔͍͔ͫͭͤ͊ͭ͊ ͔ͪ͊ͤͦͫͭ͡ 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 
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ό͙͔ͫ͊ͣͭ ͫΆ͙͙͋ͭΎύ ώнΣ ͫΦ мнрϐΦ 
˸͔͙͚͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͊ͭͦ͟ ͟͡Ό;͍ͦ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͤ ͔ͫ ͦͭͤ͊ͫΎ 

ͫ͊ͣͦ ͒ͦ α͔͙͔ͯͣͤͭͦ ͊͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͔͍ͫͪ͒ͫͭ͊ 
ό͔ͭͻ͙ͤ;͔ͫ͊͟ ͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ύΣ ͊ ͙ ͒ͦ α͙͙ͪͭ͟;͔ͫͦͭͦ͟ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ 
͔͙͙͔ͣ͒ͭΣ ͭΎͻͤͦͭͦ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͙ ͙ͤͺͦͪͣ͊ͼ͙Ύͭ͊Σ ͦ͟Ύͭͦ ͍͒͊͊ͭά [11Σ ͫΦ офϐΦ 
˸͔͙͚͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͍͟͡Ό;͍͊ ͙ α͔͙͔ͯͣͤͭͦ ͊͘ ͙͍͔ͨͦ͊ͤ͘͘͡Σ ͨͦ͒͋ͦͪΣ 
͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͙ ͙͙ͪͭ͟;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͔͙͙͔ͣ͒ͭά [9Σ ͫΦ утϐΦ 

ˮ͍ ͊ͤ ˸͔͍ͪ͒͗͊ͤͦ ͔͒ͺ͙͙ͤͪ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͊ͭͦ͟ 
αͫͨͦͫͦ͋ͤͦͫͭͭ͊ ͊͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙͙͔ͣ͒ͭ ͙ ͭΎͻͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͊͘ 
͍͊͒ͦͦ͘͡Ύ͍͔͊ͤ ͤ͊ ͍͔͙͔ͫͦ͋ͫͭͤͭ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͙ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ 
ͼ͔͙͡ά [1пΣ ͫΦ фт]Φ ˿͔ͨͦͪ͒ ͔͎ͤͦ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͍͟͡Ό;͍͊ ͔͙͔ͫ͒ͤͭ͡ 
͔͙ͦͣͨͦͤͤͭ͟Υ 

¶ α͍͔ͨͦͤ͊͊ͤ͘ ͙ ͍͔ͨͦ͊ͤ͘͡ ͤ͊ ͙ͪ͊͘͡;͙ͤ ͔͙͙ͣ͒Σ ͊ͭͦ͟ ͨͦ͒ ͔͙͙ͣ͒ ͔ͫ 
͙ͪ͊͋ͪ͊ͭ͘ ͙ͪ͊͒ͦΣ ͔͔͍͙͙ͭ͘͡ΎΣ ͙͔͔ͤͭͪͤͭΣ ͤͦ ͫΆ΅ͦ ͭ͊͊͟ ͙ ͙͎͙ͤ͟ ͙ 
͙͙ͫͨͫ͊ͤΎΤ 

¶ ͫͨͦͫͦ͋ͤͦͫͭ ͊͘ ͙͔ͦͪͤͭ͊ͼ͙Ύ ͍ ͍͔ͫͭ͊ ͤ͊ ͔͙͙͔ͣ͒ͭ - ͤ ͙͔͊ͣͪ͊ͤ ͤ͊ ͔͒͊͒ͤ 
͚ͫ͊ͭ ͍ ͙͔͔ͤͭͪͤͭ ͙͙͡ ͒ ͔͊͒ͤ͊ ͙͎ͪ͊͒ͦͨͪͦͪ͊ͣ͊Σ ͙͔ͤ͊ͨͪͣͪΤ 

¶ ͔͙͔ͯͣͤ ͊͘ ͯ;͙͔͊ͫͭ ͍ ͔͒͊͒ͤ͊ ͺͦͪͣ͊ ͤ͊ ͔͙͚ͣ͒ͤ͊ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ - 
͙͔ͨͫ͊ͤ ͤ͊ ͔͔ͭͪͦͤͤͦ͟͡ ͙ͨͫͣͦΣ ͎͍ͪ͊ͦͦͪ͘ ͨͦ ͚ͫ͊ͨ͟Σ ͯ;͙͔͊ͫͭ ͍Ά͍ 
ͺͦͪͯͣ ͙ ͭΦͤΦ 

¶ ͍͔ͫͨ͊͊ͤ͘ ͤ͊ ͙͙ͪͭ͟;ͤ͊ ͙͒ͫͭ͊ͤͼ͙Ύ ͟Άͣ ͔͙͙͔ͣ͒ͭ - ͙͔ͤ͊ͨͪͣͪ 
͙͔ͪ͊͋ͪ͊ͤͭͦ͘Σ ;͔ ͔ͤ ͍͙ͫ;ͦ͟Σ ͔ͦͭͦ͟ ͔ͫ ͨͦΎ͍͙ ͍ ͙͔͔ͤͭͪͤͭ ͙͙͡ ͨͦ 
͔͔͍͙͙ͭ͘͡Ύͭ͊Σ ͔ ͍ΎͪͤͦΤ 

¶ ͍͔ͨͦͤ͊͊ͤ͘ ͤ͊ ͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ͦͤͤ ͍͙ͯͫͦ͡Ύ - ͍͔͔͋ͦͪ͊ͤ 
ͫ ͔ͭͻ͙ͤ͊ͭ͊͟ ͊ͭͦ͟ ͔͊ͣͪ͊͟Σ ͦͣͨ͟ΌͭΆͪΣ ͭΦ͔Φ ͔ͭͻ͙ͤ;͔ͫ͊͟ ͎ͪ͊ͣͦͭͤͦͫͭΤ 

¶ ͔͙͍ͪ͊ͭͤͦ͟ ͯ;͙͔͊ͫͭ ͍ ͔͙͙͔ͣ͒ͭ - ͫ Ά͍͔͒͊͊ͤ͘ ͤ͊ ͍͔ͫͦ͋ͫͭͤ ͎͋ͦ͡Σ ͯ;͙͔͊ͫͭ 
͍ ͫͦͼ͙͙͔͊ͤͭ͡ ͔͙ͣͪ͗ ͙ ͒ͪΦά [14Σ ͫΦ фтϐΦ  

ˤ ͙͔͙͍͒ͪͭ͊͟ ͊͘ ͙͍͙͙͔͊ͯ͒ͦͯ͊ͤͭ͘͡ ͔͙͚͙ͣ͒ͤ ͎͙ͯͫͯ͡ ͤ͊ ˩͍͔͚͙ͪͦͨͫ͟Ύ 
͔ͨ͊ͪ͊ͣͤͭ͡ ͙ ͤ͊ ˩͍͔͚͙ͪͦͨͫ͟Ύ ͫΆ͍͔ͭ ͦͭ нлмл ͎Φ ͔͙͚ͣ͒ͤ͊ͭ͊ ͎ͪ͊ͣͦͭͤͦͫͭ ͔ͫ 
͔͒ͺ͙͙ͤͪ͊ ͨͦ ͔͙ͫ͒ͤ͡Ύ ͤ͊;͙ͤΥ 

α˽ͦ͒ α͔͙͚ͣ͒ͤ͊ ͎ͪ͊ͣͦͭͤͦͫͭά ͔ͫ ͙ͪ͊͋ͪ͊͘ ͔͙ͯͣͤΎͭ͊Σ ͙ͤ͊ͤ͘Ύͭ͊ ͙ 
͙͔ͪ͊͋ͪ͊ͤͭͦ͘Σ ͙ͦͭͦ͟ ͍ͨͦͦ͘͡Ύ͍͊ͭ ͤ͊ ͔͙͔͙͔ͨͦͭͪ͋ͭͭ͡ ͒͊ ͙͍ͨͦ͊ͭ͘͘͡ ͔͙͙͔ͣ͒ͭ 
͔ͺ͔͙͍ͭͤͦ͟ ͙ ͔͋ͦͨ͊ͫͤͦ͘Φ ˶͙ͼ͊ ͫ ͔͙͚ͣ͒ͤ͊ ͎ͪ͊ͣͦͭͤͦͫͭ ͫ͊ ͙ͫͨͦͫͦ͋ͤ ͒͊ 
͙͍͘Άͪ΄͍͊ͭ ͙ͤͺ͙ͦͪͣͪ͊ͤ ͙͋ͦͪ͘Σ ͙ͪ͊͋ͪ͊ͭ͘ ͔͔͍ͫͭͫͭͦͭͦ ͤ͊ ͫΆ͒Ά͙͔ͪ͗͊ͤͭͦ ͙ 
͎͙͔ͯͫͯͭ͡ ͙ ͔ͫ ͍Ά͍ͨͦ͊ͭ͘͘͡ ͦͭ ͨΆ͙ͤ͡Ύ ͙͒͊ͨ͊ͦͤ͘ ͦͭ ͍Ά͙ͣͦ͗ͤͦͫͭ͘Σ ͙ͦͭͦ͟ 
͔͎ͨͪ͒͊͊ͭ͡ ͍͙͔ͤͦͭ ͙ͦͣͯͤ͊͟͟ͼ͙͙ͦͤͤ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ͔́ ͫ͊ ͙ͫͨͦͫͦ͋ͤ ͒͊ 
͊͘΅͙͍ͭ͊͊ͭ ͨͦ-͔͒ͦ͋ͪ ͔͔ͫ͋ ͙ͫ ͙ ͍͙͔ͫͦͭ ͔͔͚͍ͫͣͫͭ͊ ͦͭ ͍͔͙ͪ͒ͤ ͙͙͡ ͙͙ͦ͋͒ͤ 
͔͙͙ͣ͊ͭͪ͊͡Φ ˿͔͍͔͒ͦ͊ͭͤͦ͡͡ ͍͙͍͔ͪ͊͊ͤͭͦ͘ ͤ͊ ͔͙͚ͣ͒ͤ͊ ͎ͪ͊ͣͦͭͤͦͫͭ ͍Ά͍ ͍͙ͫ;͙͟ 
͔͙ͫͭͦͪ͟ ͤ͊ ͦ͋΅͔͍ͫͭͦͭͦ ͔͍ͫ͒͊͡ ͒͊ ͋Ά͔͒ ͙͙ͫͭͣͯͪ͊ͤͦ͡Σ ͊ ͔͎͍͙ͤͦΎͭ ͔ͤ͊ͨͪ͒Ά͟ 

͒͊ ͋Ά͔͒ ͔͔ͫ͒ͤ͡ ͙ͦͭ͋ͦ͘͡άΦ [оΣ ͫΦ с].   
ˤ ͙ͭͦ͘ ͔͒ͦͯͣͤͭ͟ ͔ͫ ͨͦͫͦ;͍͊ͭ ͙ ͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͊͘ ͤ͊ͫΆͪ;͍͔͊͊ͤ ͤ͊ 

͔͙͚ͣ͒ͤ͊ͭ͊ ͎ͪ͊ͣͦͭͤͦͫͭΣ ͺ͙͙͙ͫͪ͊ͤ͟ ͍ ͔ͨͪͨͦͪΆ͊ͭ͊͟ ͤ͊ ˩͍͔͚͙ͪͦͨͫ͟Ύ 
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͔ͨ͊ͪ͊ͣͤͭ͡ ͙ ͤ͊ ˿Ά͍͔ͭ͊ ͦͭ нл ͔͔͍͙͒ͣͪ͟ нллс ͎Φ ͦͭͤͦͫͤͦ ͊͘΅͙ͭ͊ͭ͊ ͤ͊ 
͔ͤͨΆ͔͙͔ͤͦͭͤͭ͡͡ ͙͡ͼ͊ ͙ ͤ͊ ;͍͔ͦ΄ͦͭͦ͟ ͒ ͚͍ͦͫͭͦͤͫͭͦΣ ͙ ͤ͊ ͍ͨͪ͊ͦͭͦ ͤ͊ ͎͍ͦͭͦͦͪ 
ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭͭ͊͟͟ ͤ͊ ͔͍͔͚ͪͦͨͫ͊ͭ͊͟ ͙͙ͤ͒ͯͫͭͪΎ ͊͘ 
͙͍͙͙͊ͯ͒ͦͯ͊ͤ͘͡ ͙ ͚ͦͤ͊ͤ͡ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͎͙ͯͫͯ͡Σ ;͔ͪ͘Υ 

¶ α͔͔ͤͨͪ͟Άͫͤ͊ͭͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͊͘ ͯ;͙͔͙ͭ͡ ͙ ͦ͋ͯ;͍͊͊΅͙Τ  

¶ ͔ͦͤͪͭͤͦ͟͟ ͦ͋ͯ;͔͙͔ͤ ͨͦ ͙͔͔ͤͭͪͤͭΣ ͤ͊ͫͦ;͔ͤͦ ͟Άͣ ͔͒ͼ͊ ͦͭ ͎ͣͤͦͦ 
ͪ͊ͤͤ͊ ͍Άͪ͊ͫͭ͘Σ ͍͟͡Ό;͙͔ͭͤͦ͡ ͊ͤ͘Ύ͙ͭΎΣ ͍͔͙ͦͭͦͪͤ ͊͘ ͙͔͙ͪͦ͒ͭ͡Τ 

¶ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ ͤ͊ͼ͙͙ͦͤ͊ͤ͡ ͙͙͊ͣͨ͊ͤ͟Σ ͤ͊ͫͦ;͔͙ͤ ͟Άͣ 
͎͙͔ͪ͊͗͒͊ͤͭΣ ͍ ͙ͦͭͦ͟ ͫ͊ ͍͟͡Ό;͔͙ͤ ͍͙ͫ;͙͟ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͙ͦͣͯͤ͊͟͟ͼ͙ΎΣ 
͊͘ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ ͎͍ͦͭͦͦͪͤͦͭͦ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ 
͙͔͔ͤͭͪͤͭά [оΣ ͫ. 6]. 

˩͍͔͚͙ͪͦͨͫ͟Ύͭ ͼ͔ͤͭΆͪ ͊͘ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͨͪͦͺ͔͙ͫͦͤ͊ͤͦͭͦ͡ ͦ͋ͯ;͔͙͔ͤ 
ͫΆ΅ͦ ͊͟ͼ͔͙ͤͭͪ͊ ͍Άͪͻͯ ͫͨͦͫͦ͋ͤͦͫͭͭ͊ ͊͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙͙͔ͣ͒ͭ ͙ ͔͙͔ͯͣͤͭͦ 
͊͘ ͙͙ͪͭ͟;ͤ͊ ͦͼ͔ͤ͊͟ ͤ͊ ͙ͪ͊͘͡;͙͔ͤͭ ͔͙͊ͫͨͭ͟ ͤ͊ ͔͙͙͔ͣ͒ͭ ͙ ͭΎͻͤͦͭͦ 
ͫΆ͒Ά͙͔ͪ͗͊ͤ ͊͘ ͼ͔͙͔ͭ͡ ͤ͊ ͙ͦͣͯͤ͊͟͟ͼ͙Ύͭ͊Υ   

αaŜŘƛŀ ƭƛǘŜǊŀŎȅ ƛs generally defined as the ability to access the media, to 
understand and to critically evaluate different aspects of the media and media 
ŎƻƴǘŜƴǘǎ ŀƴŘ ǘƻ ŎǊŜŀǘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ƛƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ŎƻƴǘŜȄǘǎά [4]. 

˸͔͙͚͒ͤ͊ͭ͊ ͎ͪ͊ͣͦͭͤͦͫͭ ͔ͫ ͎͔ͪ͊͗͒͊͘͡ ͊ͭͦ͟ α͔ͣͻ͙͊ͤ͘Άͣ ͘ ͊ ͔ͪ͒ͯͼ͙͔ͪ͊ͤ 
ͤ͊ ͫΆ͍͔͔ͪͣͤͤ͊ͭ͊ ͙ͪ͊͘͟Φ ˸͔͙͚͒ͤͦͭͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͔ͫ ͔͍ͨͪ͒ͫͭ͊Ύ ͊ͭͦ͟ ͔͙͒ͤ ͦͭ 
͙͔͙͔ͤͫͭͪͯͣͤͭͭ ͊͘ ͔ͪ΄͍͔͊͊ͤ ͤ͊ ͔͙͔ͨͪͦ͋ͣͭ͡ ͤ͊ ͫΆ͍͔͔ͪͣͤͤ͊ͭ͊ ͙ͪ͊͘͟ ͍ 
͍͔ͦ͋ͪ͊ͦ͊ͭͤ͊ͭ͊͘͡ ͙͔ͫͫͭͣ͊ά ώм5Σ ͫΦ мтлϐΦ 

˽͙ͪ ͫΆ͍ͨͦͫͭ͊͊͟ ͤ͊ ͙ͪ͊͘͡;͙͔ͤͭ ͔͒ͺ͙͙ͤͼ͙͙ ͤ͊ ͔͙ͭͪͣͤ͊ α͔͙͚ͣ͒ͤ͊ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟ά ͔ͣͦ͗ ͒͊ ͔ͫ ͍͙ͤ͊ͨͪ͊ ͙͍ͦ͒͘ΆͭΣ ;͔ ͍ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͎͎͙ͨ͒͊ͦ͊͟ ͔ͤ 
ͫΆ΅͔͍͍ͫͭͯ͊ ͙͍͔ͯͤͪͫ͊ͤ͊͡ ͔͒ͺ͙͙ͤͼ͙Ύ ͤ͊ ͍ͭͦ͊ ͨͦͤΎ͙͔ͭΣ ͦ΅͔ ͍͔ͨͦ;͔ ;͔ ͭΎ 
ͫΆ΅ͦ ͭ͊͊͟ ͨͦ;͙ͭ ͍͙͎͙ͤ͊ ͍͙͙͊ͫ͘ ͙ ͦͭ ͙͔͊ͭͯ͊ͤͭ͟͡ ͔͙͚͙ͣ͒ͤ ͔ͭͻ͎͙͙ͤͦͦ͡ [16, ͫ Φ  
107]. 

˿͔ͨͦͪ͒ Hugger ώтΣ ͫΦ фрΣ ͼ͙ͭΦ ͨͦ м6Σ ͫΦ млуϐ ͍Ά͍ ͍͙ͫ;͙͟ ͔͔͙ͭͦͪͭ;͙ͤ 
ͦͤ͟ͼ͔ͨͼ͙͙ ͔ͫ ͫΆ͒Άͪ͗͊ͭ ͔͙͔ͫ͒ͤͭ͡ ͔͔ͨͪͫ;͙ͤ ͭͦ;͙͟Υ 

¶ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͫ ͍͍ͦͫͤͦ͊͊ ͤ͊ ͙͙͒ͫͨͦ͘ͼ͙͙ ͊͘ 
͎͙ͫ͊ͣͦͦͪ͊ͤ͊͘ͼ͙Ύ ͤ͊ ;͍͔ͦ͊͟ ό͔͚͍͙͔͒ͫͭ ͙ͨͪ ͔͔͔͙ͦͨͪ͒ͤ͡ ͍͙ͯͫͦ͡ΎΣ 
ͫ͊ͣ ͒͊ ͔ͫͭ͊ͤ΄ ͙͍͔͊ͭͤ͟ύΤ 

¶ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͫ͊ ͔ͨͦ͒ͪͨ͊͟ ͙ ͤ͊ͫΆͪ;͍͔͊͊ͤ ό͊ͭͦ͟͟ ͺͦͪͣ͊ͤͦ͡ ͭ͊͊͟ ͙ 
͔ͤͺͦͪͣ͊ͤͦ͡ύΤ  

¶ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ ͔͙ͭͪͣͤ ͤ͊ ͤ͊͋͡Ό͔͒͊ͭ͡ΎΣ ͭΦ͔Φ ͚ͭͦ ͔ͫ 
͍͍ͦͫͤͦ͊͊ ͤ͊ Ψ͙͙͒ͫͨͦ͘ͼ͙͙Ω ό͙͊ͦ͗͋͘͡Σ ͔͙ͯͣͤΎ ͙ ͙ͫͨͦͫͦ͋ͤͦͫͭΣ 
͎͍ͦͭͦͤͦͫͭύΣ ͙ͦͭͦ͟ ͍͒͊͊ͭ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͙͍͘Άͪ΄͍͔͊ͤͭͦ ͤ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔͚͍͙͒ͫͭΎ ό͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͫͪ΅ͯ ͔͙͔ͣ͒ͤ 
ͨΆͪͺͦͪͣ͊ͤͫ. 

˨͔ͤͫ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͫ ͎͔ͪ͊͗͒͊͘͡ ͊ͭͦ͟ ͙͙͍͔ͫ͊ͤ͘͟ ͟Άͣ 
͍͙ͫ;͙͟ ͻͦͪ͊ ͍ ͔ͣͦ͒ͪͤͦͭͦ ͦ͋΅͔͍ͫͭͦΣ ͦͭ ͔͒ͤ͊ ͫͭͪ͊ͤ͊ ͒͊ ͍͔ͣ͊ͭ͘ ͙͍͊ͭͤͦ͟ 
ͯ;͙͔͊ͫͭ ͍ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͍͙͔ͤͦͭ ͔͙͙ͣ͒Σ ͊ ͦͭ ͎͒ͪͯ͊ ͫͭͪ͊ͤ͊ ͊ͭͦ͟ ͎ͨͪͦͪ͊ͣ͊ ͊͘ 
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͔ͫͨͼ͙ͺ͙;ͤͦ ͤ͊ͫΆͪ;͍͔͊͊ͤκͨͦͦ΅ͪΎ͍͔͊ͤΣ ͔ͦͭͦ͟ ͒͊ ͎ͨͦ͒ͨͦͣ͊͊ ͊ͭͦ͟͟ 
͍͔ͦ͋ͫͯ͗͊ͤͭͦ͡ ͤ͊ ͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ ͔͍ͫͪ͒ͫͭ͊Σ ͭ͊͊͟ ͙ ͙͙ͪͭ͟;ͤͦͭͦ ͦͭͤͦ΄͔͙͔ͤ ͟Άͣ 
͔͙͙͔ͣ͒ͭ ͙ ͟Άͣ ͔ͭͻ͙͔ͤͭ ͍͔͙ͨͦ͊ͭ͘͡͡Σ ͤͦ ͫΆ΅ͦ ͭ͊͊͟ ͍͟͡Ό;͍͊ ͙ ͔͙͍͙͔ͪ͊ͭͤͭ͟ 
͔͙͊ͫͨͭ͟ ͙ͨͪ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͙ͪ͊͘͡;͔ͤ ͚͋ͪͦ ͔͙͙ͣ͒ [1Σ ͫΦммп]. 

ˤ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͔͙͙͔ͣ͒ͭ ͍ ͦ͋΅͔͍ͫͭͦͭͦ ͔ͫ ͔ͨͪͦͣͤΎ ͙ 
ͤ͊;͙ͤΆͭ ͊͘ ͍ͯͫͦΎ͍͔͊ͤ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Φ ˻ͭ ͔͒ͤ͊ ͫͭͪ͊ͤ͊ ͔ͫ 
͔ͨͪͦͣͤΎ ͣΎͫͭͦͭͦ ͤ͊ ͔͚ͤͤͦͭͦ ͍͙͙͔ͪ͊ͭ͘Φ ˤ ͔͙͔ͨͦͫ͒ͤͭ͡ ͎͙͙ͦ͒ͤ ͭΎ ͔ͫ 
͙͙͍ͨͪ͒ͦ͋͊ ͚ͤ͊-;͔ͫͭͦ ͙͍͘Άͤ ͺͦͪͣ͊ͤ͊ͭ͊͡ ͔ͫͪ͒͊ ͤ͊ ͯ;͔͔ͤ ͙ ͔͍͔ͨͪͨͦ͒͊͊ͤΦ ˽ͦ 
͙ͭͦ͘ ͤ͊;͙ͤ ͔͍͔͔͒ͤͦͪͣͤͤͦ ͫ ͊ͭͯ͊ͤͦͭͦ͟͡ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͔͙͙͔ͣ͒ͭ ͍ ͼ͔ͤͭΆͪ͊ ͤ͊ 
͍͙͙͔ͤͣ͊ͤͭͦΣ ͔ͦͫͦ͋ͤͦ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͯ;͔͔ͤͭͦ ͫΆͫ ͙ ͊͘ ͔͙͙͔ͣ͒ͭΣ ͍͊ͫͭ͊͊ͭ͘ 
͔ͤͺͦͪͣ͊ͤ͊ͭ͊͡ ͔ͫͪ͒͊ ͤ͊ ͯ;͔͔ͤ ͙ ͔͍͔ͨͪͨͦ͒͊͊ͤΦ ˨͙ͦͪ ͔ͫ ͎͍͙ͦͦͪ ͊͘ 
ͫ͊ͣͦͫͦͼ͙͙͊͊͘͡ͼ͙ΎΣ ͦ͟Ύͭͦ ͔ͫ ͦͫΆ΅͔͍ͫͭΎ͍͊ ;͔ͪ͘ Web-2.0-͔͙͙͔ͣ͒ͭΦ [16, ͫΦ 
108]. 

˻ͭ ͎͒ͪͯ͊ ͫͭͪ͊ͤ͊ ͍͙͡Ύ͙͔ͤ ͍Άͪͻͯ ͙͙͍͔ͨͪ͒ͦ͋͊ͤͭͦ ͤ͊ ͔͙͚ͣ͒ͤ͊ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͍ͦ͊͊͘͟ ͙ ͨͦ-͙ͫͤͦͭͦ͡ ͺ͙͔ͦͯͫͪ͊ͤ͟ ͍Άͪͻͯ ͔ͪͺ͔͙͍ͫͤ͊ͭ͊͟͡ 
ͫͭͪ͊ͤ͊ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Φ ˤΆ͍ ͍͔͔ͪͣͤ͊Σ ͍ ͙ͦͭͦ͟ ͦ͋ͯ;͔͙͔͊ͣͭ 
͙ͫ͊ͣ ͎ͣͦ͊ͭ ͒͊ ͫΆ͍͒͊͊ͭ͘ ͨͦ ͔͔ͫͤ͡ ͤ͊;͙ͤ ͔͙͚͙ͣ͒ͤ ͙ͨͪͦ͒ͯͭ͟Σ ͎ͦ͊ͭͦ͟ ͍͔͙ͫ͟ 
͔ͣͦ͗ ͋Άͪͦ͘ ͒͊ ͪ͊ͨͪͦͫͭͪ͊ͤ͘Ύ͍͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ;͔ͪ͘ Wikis ͙ WeblogsΣ ͊ 
͔͙͚ͣ͒ͤ͊ͭ͊ ͍͔͎͔ͦͤͪͤͭͤͦͫͭ͟ ͔ͫ ͍͔͙ͯ͡;͍͊͊Σ ͔͙͔ͯͣͤͭͦ ͊͘ ͙͙ͪͭ͟;ͤͦ ͍͔͔͋ͦͪ͊ͤ ͫ 
͔͙͙͔ͣ͒ͭΣ ͤ͊ͨͪΦ ͙͙ͪͭ͟;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύͭ͊ ͙ 
͔͚ͤͤͦͭͦ ͙͙͔͊ͤ͊ͪ͊ͤ͘͡ ͔ ͦͭ ͙͘͟͡Ό;͙͔ͭͤͦ͡ ͤ͊͘;͔͙͔ͤΦ ˸͎ͤͦͦ ͙͔͍͙ͫ͒͊ͤ͘͡Ύ 
͒ͦ͊͘͟ ͍͊ͭΣ ;͔ ͔͒ͼ͊ͭ͊ ͙ ͔͙͔ͣ͊͒͗ͭ͡ ͙ͣ͊ͭ ͍͙ͫͦͦ͟ ͍͙ͪ͊ͭ͊͘ ͔͙͚ͣ͒ͤ͊ 
͔͔ͦͣͨͭͭͤͭͤͦͫͭ͟ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔͙͙͔ͣ͒ͭ ͙ ͍͔͔͋ͦͪ͊ͤͭͦ ͫ 
ͭΎͻΣ ͤͦ ͍ ͎ͣͤͦͦ ͨͦ-ͣ͊͊͟͡ ͔͔ͫͭͨͤ ͔ͯͣΎͭ ͒͊ ͙͔͍ͫ͒͊ͭ͘͡ ͍͙͔ͤͣ͊ͭͤͦ͡ ͙ 
͔ͪͺ͔͙ͭͪ͊ͭ͟͡ ͨͦͯ͡;͔ͤ͊ͭ͊ ͦͭ ͔͙͙͔ͣ͒ͭ ͙ͤͺͦͪͣ͊ͼ͙Ύ [16, ͫ Φ млу]. 

˹͔ ͤ͊ ͔ͨͦͫ͒ͤͦ͡ ͣΎͫͭͦ ͍͙͡Ύ͙͔ͤ ͍Άͪͻͯ ͍ͯͫͦΎ͍͔͊ͤͭͦ ͙ ͤ͊ͫΆͪ;͍͔͊͊ͤͭͦ ͤ͊ 
͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͍ͦ͊͊͘͟ ͙ ͙͔͊ͫͤͦͭͦ͘͡ ͚ ͎͔͔ͪ͊͗͒͊ͤ͘͡ ͦͭ ͎͔͒ͤ͊͡ 
ͭͦ;͊͟ ͤ͊ ͼΎͦͫͭͤͦͭͦ͡ ͯ;͔͔ͤ όͻ͙͙ͦͫͭ͡;ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ύΦ ˸͔͙͚͒ͤ͊ͭ͊ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͤ ͔ͫ ͎͙ͦͪ͊ͤ;͍͊͊ ͒ͦ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦΣ ͤ͊ ͯ;͔͔ͤͭͦ ͙ 
͔͍͔ͨͪͨͦ͒͊͊ͤͭͦΣ ͊ ͍ͫͭ͊͊ ͍Άͨͪͦͫ ͔͙ͨͪ͒ ͍͙ͫ;ͦ͟ ͊͘ ͍͔ͫͦ͋ͫͭͤ͊ͭ͊ ͎͍ͦͭͦͦͪͤͦͫͭ 
͙ͨͪ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔͙͙ͣ͒ ͍Ά͍ ͍͙ͫ;͙͟ ͫͺ͔͙ͪ ͤ͊ ͙͍͗ͦͭ͊Φ ˤ ͙ͭ͊͘ ͍ͪΆ͊͘͟ 
͎ͣͤͦͦ ͯ;͔͙ͤ ͙ͨ΄͊ͭ ͔ͤ ͫ͊ͣͦ ͊͘ ͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Σ ͊ ͊͘ ͦ͋΄͙ͪͤͦ 
͔͙͚ͣ͒ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͯ;͔͔ͤͭͦ ͔ͨͪ͘ ͼ͔͙͡Ύ [16, ͫ Φ млу]. 

˿͔ͨͦͪ͒ Mandy Schiefner [16Σ ͫΦ млуϐ ͍ ͫͺ͔ͪ͊ͭ͊ ͤ͊ ͯ;͔͔ͤͭͦ ͙ 
͔͍͔ͨͪͨͦ͒͊͊ͤͭͦ ͔ͪͫͨΦ ͍ ͫͺ͔ͪ͊ͭ͊ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͎͎͙ͨ͒͊ͦ͊͟ ͍Ά͙͍ͤ͊ͭ͘͟ ͍͒͊ 
͍͙ͦͫͤͦͤ ͍Άͨͪͦͫ͊ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Υ 

¶ ˴͍͊͊͟ ͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊Σ ͊͘ ͒͊ ͎ͣͦ͊ͭ ͒͊ ͔ͫ 
͙͎ͨͪ͊͊ͭ͡ ͔͍͊͒͊ͭͤͦ͟ ͔͙͙ͣ͒ ͍ ͔ͦͤͭͫͭ͊͟͟ ͤ͊ ͯ;͔͔ͤͭͦ ͙ 
͔͍͔ͨͪͨͦ͒͊͊ͤͭͦΚ ˴͍͊͊͟ ͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͙͔͍ͨͪͭ͗͊͊ 
ͼ͔͔͍͊ͭ͊͡ ͎ͪͯͨ͊Κ 

¶ ˴͊͟ ͒͊ ͋Ά͔͒ ͎͙͙ͦͪ͊ͤͪ͊ͤͦ͘ ͯ;͔͔ͤͭͦ ͙ ͔͍͔ͨͪͨͦ͒͊͊ͤͭͦΣ ͊͘ ͒͊ ͔ͣͦ͗ 
͒͊ ͋Ά͔͒ ͤ͊ͫΆͪ;͔ͤͦ ͍ͯͫͦΎ͍͔͊ͤͭͦ ͤ͊ ͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͦͭ 
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ͦ͋ͯ;͍͙͔͊͊ͤͭΚ  
˹͊ͫΆͪ;͍͔͊͊ͤͭͦ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͼ͔͙͡ ͍͙͙͔ͪ͊ͭͭͦ͘ ͙ 

ͯͫΆ͍Άͪ΄͔͍͔ͤͫͭ͊ͤͭͦ ͤ͊ ͔͙͔ͯͣͤͭͦ ͒͊ ͔ͫ ͔͚͍͒ͫͭ͊ ͙͍͊ͭͤͦ͟Φ ́Ύ ͍͟͡Ό;͍͊ 
͔͙͔ͫ͒ͤͭ͡ ;͙͊ͫͭ;͙ͤ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Υ 

¶ ͙͔ͪ͊͋ͪ͊ͤ͘ ͙ ͙͙ͪͭ͟;ͤͦ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͔͙͚͙͔ͣ͒ͤͭ ͙ͨͦͫ͊ͤ͡ΎΤ 

¶ ͪ͊ͯͣͤͦ͘κͼ͔͔ͫ͡Άͦ͋ͪ͊ͤͦ͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙͙͔ͣ͒ͭ ͙ ͔ͪͺ͔͙͔ͭͪ͊ͤ͟͡ 
ͤ͊ ͭΎͻͤͦͭͦ ͍Ά͔͚͍͙͔͒ͫͭ͘Τ 

¶ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͔͙͙ͣ͒ ͙ ͭΎͻͤͦͭͦ ͙͍͔ͨͦ͊ͤ͘͘͡ ͊͘ ͼ͔͙͔ͭ͡ ͤ͊ 
͙ͦͣͯͤ͊͟͟ͼ͙Ύͭ͊Τ 

¶ ͍͔ͪ͊ͨͦͤ͊͊ͤ͘͘ ͙ ͙͔ͪ͊͋ͪ͊ͤ͘ ͤ͊ ͔͙͙͔ͣ͒ͭ ͫΆͦ͋ͪ͊ͤͦ͘ ͔ͭͻ͙͔ͤͭ 
͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͍͙ͯͫͦ͡Ύ ͊ͭͦ͟͟ ͙ ͭΎͻͤ͊ͭ͊ ͍ͪΆ͊͘͟ ͫ ͦ͋΅͔͍͔ͫͭͤ͊ͭ͊ 
͔͚͍͙͔͒ͫͭͭͤͦͫͭ͡ ώсΣ ͫΦ рϐΦ 

˭͊ ͍͙͙͔ͪ͊ͭ͘ ͙ ͤ͊ͫΆͪ;͍͔͊͊ͤ ͤ͊ ͔͙͚ͣ͒ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͣͦ͗ ͒͊ ͔ͫ 
͙͍ͨͦ͊͘͘͡ ͔͙ͪ͊ͪ͊͋ͦͭͤ͘Ύͭ ͦͭ Meyring, Hurst ͙ SchŅfer ͔ͣͦ͒͡Φ ͚́ͦ ͔ ͔ͤ͊ͪ;͔ͤ 
α˴͔͔ͦͣͨͭͤͭͤͦͫͭͤ͊ ͙͙ͨͪ͊ͣ͒͊ ͤ͊ ͍͙͙͔ͪͭͯ͊ͤͭ͡ ͔͙͙ͣ͒άΦ ͚́ͦ ͍͟͡Ό;͍͊ р 
;͙͊ͫͭ;͙ͤ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Σ ͙ͦͭͦ͟ ͙͎ͪ͊͗͒͊ͭ͘ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Φ 
˸͔ͦ͒͡Άͭ ͫΆ͒Άͪ͗͊ ͔ͤ ͫ͊ͣͦ ͙͔ͤͫͭͪͯͣͤͭ͊ͤͦ͡-͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ ͔͙ͯͣͤΎ ͙ 
͙ͫͨͦͫͦ͋ͤͦͫͭΣ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͙ͨͪ ͪ͊͋ͦͭ͊ͭ͊ ͍ ͙͎͙͒ͭ͊ͤ͊͡ ͔ͫͪ͒͊Σ ͤͦ ͙ 
͎͙͙͍ͦͤͭͤ͊ͭ͊͟ ͙͔͙͒ͣͤͫΎ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͊ͭͦ͟ ͔ͦͫͦ͋ͤͦ 
ͤ͊͘;͙ͣ͊ ͊͘ ͙͙ͪͭ͟;ͤ͊ͭ͊ ͪ͊͋ͦͭ͊ ͫ ͙͎͙͙͒ͭ͊ͤ͡ ͔͙͙ͣ͒ ώмΣ ͫΦ офϐΦ 

ˤ ͍ͫͦΎͭ͊ ͦͤ͟ͼ͔ͨͼ͙Ύ ͍͙͔͊ͭͦͪͭ ͙͘ͻͦ͗͒͊ͭ ͦͭ ͔͔͙͔ͯ͋͗͒ͤͭͦΣ ;͔ ͙ͣ͊ 
α͍͙͋͊ͦ͘ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ά ͙ αͨΆ͍͔͔͙ͪͦͫͭͨͤͤ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟άΣ ͙ͦͭͦ͟ ͔ͫ 
͙͎ͪ͊͗͒͊ͭ͘ ͤ͊ ͍ͦͫͤͦ͊ͭ͊ ͤ͊ ͍͙͔͋͊ͦͭ͘ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ [8, 49]. 

ˮ͔ͤͫͭͪͯͣͤͭ͊ͤͦ͡-͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ ͫ͊ ͍͙͋͊ͦ͘ ͙ ͤ͊ ͭΎͻͤ͊ ͍ͦͫͤͦ͊ͭ͊ ͔ͫ 
͙͎ͪ͊͗͒͊ͭ͘ ͙͔ͦͫͭ͊ͤ͊ͭ͡ όͫΆ͒Ά͔ͪ͗͊ͭͤͦ͡-͎͙͙͍͙͔ͦͤͭͤͭ͟Σ ͫͦͼ͙͊ͤͦ͡-
͙͙͍͙͔ͦͣͯͤ͊ͭͤͭ͟͟Σ ͔ͣͦͼ͙͙͔ͦͤ͊ͤͭ͡ ͙ ͙͙ͪͭ͟;ͤͦ-͔ͪͺ͔͙͍͙͔ͫͤͭ͟͡ 
͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ύΣ ͭΆ͚ ͊ͭͦ͟ ͙͔ͤͫͭͪͯͣͤͭ͊ͤͦ͡-͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ 
ͫΆ͒Άͪ͗͊ͭ ͍͙ͫ;͙͟ ͔͔ͫͤͼ͙͙͊ͤ͡ ͔͙ͯͣͤΎΣ ͊ͭͦ͟ ͤ͊ͨͪΦ ͔͍͊͒͊ͭͤͦ͟ ͍͔ͦ͋ͫͯ͗͊ͤ͡ ͤ͊ 
ͻ͔͊ͪ͒ͯΆͪ͊ ͊ͭͦ͟͟ ͙ ͍͔͔͔͊͒ͤͭͦ͡ ͤ͊ ͍͙ͦͫͤͦͤ ͍ͦ͋ͫͯ͗͊͡΅͙ ͎͙ͨͪͦͪ͊ͣΣ ͙ͦͭͦ͟ 
͍ͨͦͦ͘͡Ύ͍͊ͭ ͔ͺ͔͙͍ͭͤͦͭͦ͟ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͍͙͙͔ͪͭͯ͊ͤͭ͡ ͔͙͙ͣ͒Φ   

˿Ά͒Ά͔ͪ͗͊ͭͤͦ͡-͎͙͙͍͙͔ͦͤͭͤͭ͟ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͫ ͦͭͤ͊ͫΎͭ ͒ͦ 
͍ͫΆ͙͔ͪ͊ͤͭ͘ ͫ ͔͙͙͔ͣ͒ͭ ͔ͫͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ ͙ͤ͊ͤ͘Ύ ͙ ͦ͋΅͙͔ͭ ͙ͤ͊ͤ͘Ύ ͊͘ ͔͙͙͔ͣ͒ͭΣ 
͍͙͎͙ͤ͊ ͫΆ͔͔͙ͦͭͤͫͤ ͟Άͣ ͔͙͊͊͒ͣ͟;͙͔ͤͭ ͙ͤ͊ͤ͘Ύ [13Σ ͫΦ 40]. 

˿ͦͼ͙͊ͤͦ͡-͙͙͍͙͔ͦͣͯͤ͊ͭͤͭ͟͟ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͦ͋ͻ͍͊΅͊ͭ ͔ͪ͊ͤ͊ͭ͊͡ ͙ 
͍͙ͪͭͯ͊ͤ͊ͭ͊͡ ͦ͋ͣΎͤ͊ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ όͤ͊ͨͪΦ ͙ͤͺ͙͔ͦͪͣͪ͊ͤΣ ͙͙͔ͦͣͯͤͪ͊ͤ͟͟ ͙ 
͔͙͔ͦͦͨͪͪ͊ͤ͟ύ, ͫΆ͎͍͊ͫͯ͊ͤ͡ ͫ ͔͙ͣ͒Ύͭ͊ ͙ͫͭ͡ ͤ͊ ͦ͋΅͍͔ͯ͊ͤ ͙ ͨͦ͒ͻͦ͒Ύ΅ͦ 
͍͔͔͋ͦͪ͊ͤ ͫ ͨͦͣͦ΅͙͔ͤͭ ͙͔͙ͫͫͭͣ [13Σ ͫΦ 40]. 

͔͙̆͊ͪ͊ͭͪͤ͟ ͊͘ ͙͍ͤͦͭͦ ͤ͊ ͔ͣͦͼ͙͙͔ͦͤ͊ͤͭ͡ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͫ͊ 
͍Άͦ͒ͯ΄͔͍͔͙͔ͤͭͦ͡Σ ͍͍͙͔ͯ͒ͦͦͫͭͭͦ͡ ͦͭ ͍͙͔ͤͦͭ ͔͙͙ͣ͒Σ ͪ͊͒ͦͫͭͭ͊ ͦͭ ͔ͯͫͨͻ͊Σ ͤͦ 
ͫΆ΅ͦ ͙ ͔ͨͪͦ͒ͦ͡Ύ͍͔͊ͤͭͦ ͤ͊ ͫͭͪ͊ͻ͊ ͙ ͍͍͔ͤ͊ͭͦ͊ͪ͊ͤͭͦΦ ˾͍͙͙͔͊ͭͭͦ͘ ͍ ͙͔ͪ͊ͣͭ͟ 
ͤ͊ ͍ͭͦ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭͤͦ͟ ͙͍ͤͦ ͔ͫ ͨͪͦΎ͍Ύ͍͊ ;͔ͪ͘ ͎͔͔͙ͤͫ͊͘ ͤ͊ ͙͙͍͙ͤ͒͒ͯ͊ͤ͊͡ 
͔ͣͦͼ͙ͦͤ͊ͤ͊͡ ͍ͪΆ͊͘͟ ͟Άͣ ͍͙͔ͤͦͭ ͔͙͙ͣ͒ [13Σ ͫΦ 40]. 
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˹͊ ͍Άͪͻ͊ ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭͤ͊ͭ͊͟ ͙͙ͨͪ͊ͣ͒͊ ͤ͊ Mayring ͙ Hurst ͫ͊ 
͙͙ͪͭ͟;ͤͦ-͔ͪͺ͔͙͍͙͔ͫͤͭ͟͡ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Φ ˹͊ ͍ͭͦ͊ ͙͍ͤͦ ͍ͫͭ͊͊ ͍Άͨͪͦͫ ͊͘ 
͍͔ͪ͊ͨͦͤ͊͊ͤ͘͘ ͤ͊ ͔͙͍ͨͪ͒ͣͫͭ͊ͭ͊ ͙ ͔ͤ͒ͦͫͭ͊ͭΆͼ͙͔ͭ ͤ͊ ͙͍͙͔ͨͦ͊ͤͭ͘͘͡ ͔͙͙ͣ͒Φ 
˾͍͙͙͔͊ͭͭͦ͘ ͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭͭ͊͟ ͔ͫ ͻ͔͙͙͊ͪ͊ͭͪͪ͊͘͟ ͫ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ 
͙͔͙͙ͪͭͪ͟ ͊͘ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͍͙͙ͪͭͯ͊ͤ͡ ͔͙͚͙ͣ͒ͤ ͍͔͍͔ͫͭͦ [13Σ ͫΦ 40 ͙  ͫ͡.]. 

Mayring ͙ Hurst ͨͦͫͦ;͍͊ͭΣ ;͔ ͔͔ͨͭͭ ͔͔͙ͦͣͨͭͤͭͤͦͫͭͤ͟ ͙͔͔͙ͣͪͤ͘Ύ ͤ͊ 
͙͙ͨͪ͊ͣ͒͊ͭ͊ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͎͙ͪ͊ͪ͊ͤ͘;͔͙ͤ ͫ͊ͣͦ ͍ͯͫͦͤͦ͡Φ ˽͙ͪ ͔ͦͤͪͭͤͦͭͦ͟͟ 
͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͍͙͙͔ͪͭͯ͊ͤͭ͡ ͔͙͙ͣ͒Σ ͍ ͨͪͦͼ͔ͫ͊ ͤ͊ ͯ;͔͔ͤ ͙ ͔͍͔ͨͪͨͦ͒͊͊ͤ 
͍͙ͫ;͙͟ ͔ͭ ͫ͊ ͍͟͡Ό;͔͙ͤ ͍ ͙ͪ͊͘͡;ͤ͊ ͔͔ͫͭͨͤΦ ˢ͍͙͔ͭͦͪͭ ͔ͫͨͦ͒͡Ύͭ ͔͙͔ͣͤͤͭͦΣ ;͔ 
͍ͭͦ͊ ͍ͯͫͦͤͦ͡ ͔͔͙ͭͦͪͭ;ͤͦ ͎͙ͪ͊ͪ͊ͤ͘;͍͔͊͊ͤ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦΣ ͊͘ ͒͊ ͔ͣͦ͗ ͒͊ ͔ͫ 
͔͒ͺ͙͙ͤͪ͊ ͔͙ͭͪͣͤ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ ͦͭ ͔͒ͤ͊ ͫͭͪ͊ͤ͊Σ ͊ ͦͭ ͎͒ͪͯ͊ ͫͭͪ͊ͤ͊ ͒͊ 
͎ͣͦ͊ͭ ͒͊ ͔ͫ ͙͒ͺ͔͔ͪͤͼ͙ͪ͊ͭ ͔͔ͨͭͭ ͙͔͔͙ͣͪͤ͘Ύ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Φ 

˭͊ ͒͊ ͔ͣͦ͗ ͔ͯͫͨ΄ͤͦ ͒͊ ͔ͫ ͙͍ͨͦ͊͘͘͡ ͙ͭͦ͘ ͔ͣͦ͒͡ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͊ ͔ͫ 
ͤ͊ͫΆͪ;͍͊͊ ͍͙͙͔ͪ͊ͭͭͦ͘ ͨΆ͍ͪͦ ͤ͊ ͙͔ͤͫͭͪͯͣͤͭ͊ͤͦ͡-͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ 
͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Σ ͊ ͔ͫ͒͡ ͍ͭͦ͊ ͤ͊ ͙ͦͫͭ͊ͤ͊͡ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͦͭ ͙͙ͨͪ͊ͣ͒͊ͭ͊Φ 
ό͙́ͦ͘ ͔ͣͦ͒͡ ͎ͣͤͦͦ ͤ͊ͨͦͣͤΎ ͤ͊ ͙͙ͨͪ͊ͣ͒͊ͭ͊ ͤ͊ ͔͙͔ͨͦͭͪ͋ͤͦͫͭͭ ͤ͊ ;͍͔ͦ͊͟ ͤ͊ 
˩͚͋ͪ͊ͻ͊ͣ ˸͊ͫͦͯ͡Φύ ˹͊ ͨΆ͍ͪͦͭͦ ͙͍ͤͦ ͦͭ ͙͙ͨͪ͊ͣ͒͊ͭ͊ ͦ͋ͯ;͔͙͔͊ͣͭ ͍ͤ͊ͭͪͯͨ͊ͭ 
͙ͦͨͭΦ ́Ά͚ ͊ͭͦ͟ ͙͔ͤͫͭͪͯͣͤͭ͊ͤͦ͡-͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͍ͦ͋ͪ͊ͯ͊ͭ͘ 
͍ͦͫͤͦ͊ͭ͊ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Σ ͙͔ͫ͊͋ͦͫͭͭ͡ ͤ͊ ͍ͭͦ͊ ͙͍ͤͦ ͎ͣͦ͊ͭ ͒͊ 
͍͙ͨͦ͡Ύ͍͊ͭ ͔͎͙͍ͤ͊ͭͤͦ ͤ͊ ͎͙͔͒ͪͯͭ ͙͍ͤ͊Φ ˹͔ ͤ͊ ͔ͨͦͫ͒ͤͦ͡ ͣΎͫͭͦ ͍ͭͦ͊ 
͙͔͔͙͔ͣͪͤ͘ ͔ ͺ͔ͯͤ͒͊ͣͤͭ͊ͤͦ͡Σ ͭΆ͚ ͊ͭͦ͟ ͔͋͘ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͔ ͔͍ͤΆͣͦ͗ͤͦ͘ 
͔ͣͦͼ͙ͦͤ͊ͤͦ͡ ͍Ά͙͔͔ͨͪͣ͊ͤ͘ ͙ ͙͙ͪͭ͟;ͤͦͭͦ ͦͼ͔ͤΎ͍͔͊ͤ [13Σ ͫΦ 41]. 

˿ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͔ͭͻ͙ͤ͊ͭ͊͟ ͙ ͔ͭͻ͎͙͙͔ͤͦͦͭ͡ ͔͙͚ͣ͒ͤ͊ͭ͊ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ 
͍ͫͭ͊͊ ͍͔ͫ ͨͦ-͍͊͗ͤ͊Φ ˭͊ ͒͊ ͎ͣͦ͊ͭ ͦ͋ͯ;͔͙͔͊ͣͭ ͒͊ ͔ͫ ͍ͫͨͪ͊Ύͭ ͫ 
͙ͤͺͦͪͣ͊ͼ͙͙͔ͦͤͤͭ ͙ ͙ͦͣͯͤ͊͟͟ͼ͙͙͔ͦͤͤͭ ͔ͭͻ͎͙͙ͤͦͦ͡ ͤ͊ ͔͒ͤ΄ͤͦͭͦ ͦ͋΅͔͍ͫͭͦ 
ͤ͊ ͙͔ͤ͊ͤͭͦ͘ ͫ͊ ͙ͣ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͍͙ͦͫͤͦͤ ͔͙ͯͣͤΎ ͊͘ ͨͦ͒͋ͦͪΣ ͙͊ͤ͊͘͡Σ 
ͦͼ͔ͤΎ͍͔͊ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύͭ͊Φ ˽ͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͣͦ͗ ͒͊ ͔ͫ 
͙͎͙ͦͫͯͪ ͔ͺ͔͙͍ͭͤͦ͟ ͍ͤ͊͋͊Ύ͔ͤ ͤ͊ όͤ͊ͯ;ͤ͊ύ ͙ͤͺͦͪͣ͊ͼ͙ΎΣ ͒͊ ͔ͫ ͦͼ͔͙ͤ 
͔͔͍ͪ͊ͤͭͤͦ͡ ͭΎ ͙ ͒͊ ͔ͫ ͙͍ͨͦ͊͘͘͡ ͊͘ ͍͔͙ͫͦ͋ͫͭͤ ͼ͔͙͡Φ ˭͊ ͒͊ ͔ͫ ͍͔͍ͯ͒ͦͭͦͪ͡Ύͭ 
͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͤ͊ ͍ͤͦ͊ͭ͊ ͎͔͔ͤͪ͊ͼ͙Ύ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 
ͯ;͙͙͡΅ͤͦͭͦ ͙ ͙͍͔͙͔ͯͤͪͫͭͭͫͦͭͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͒͊ ͙͎͙ͦͫͯͪ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ 
͍͙͙͔ͪ͊ͭ͘ ͙ ͯͫΆ͍Άͪ΄͔͍͔ͤͫͭ͊ͤ ͤ͊ ͔͙͚ͣ͒ͤ͊ͭ͊ ͙ͣ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Φ  
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Abstract: Building a sustainable online school learning system with the use 
of web-based platforms is a process. For each school the beginning of the process 
is related to specific internal and external factors. In this report we share our 
ŜȄǇŜǊƛŜƴŎŜ ŀǎ ǘŜŀŎƘŜǊǎ ƛƴ ǘƘŜ IƛƎƘ {ŎƘƻƻƭ ƻŦ aŀǘƘŜƳŀǘƛŎǎ ά5ǊΦ tŜǘŀǊ .ŜǊƻƴέ in 
Varna with implementing Moodle and Smartclassroom.bg and our first steps in 
DƻƻƎƭŜ ŀǇǇǎ ŦƻǊ ŜŘǳŎŀǘƛƻƴΦ ²ŜΩǊŜ ǘǊȅƛƴƎ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ǿƘŜƴ ŀƴŘ ǿƘȅ 
teachers in Bulgaria start using an educational e-platform, how we make it 
effective and flexible. After 6 years of working with e-platforms we can conclude 
ǘƘŀǘ ǿŜ ǎƘƻǳƭŘ ǎǘǊŜǎǎ ƻƴ ǘƘŜ ōŀǎƛŎ ƴŜŎŜǎǎƛǘƛŜǎΣ ǘŜŀŎƘŜǊǎΩ ŎǊŜŀǘƛǾƛǘȅ ŀƴŘ ƭŜǎǎƻƴ 
planning. Sharing and improving teaching experience is one of the most 
important results of using an educational platform. It should be a school policy 
ōǳǘ ƛŦ ƛǘΩǎ ƴƻǘΣ ǘƘŜǊŜ ŀǊŜ ŀƭǿŀȅǎ ǿŀȅǎ ŦƻǊ ǘŜŀŎƘŜǊǎ ǘƻ ǎƘŀǊŜ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǿƻǊƪ 
on projects together. Educational platforms in Bulgarian language are very 
necessary in order to include more teachers in creating or using digital resources. 
The web environments for learning are different and can be used to address a 
certain need. They can add to each other and contribute to the learning process 
in diverse ways. This creates opportunities for institutions to cooperate - not only 
between Primary or Secondary schools, but also between Secondary schools and 
universities. 

 

˴͊ͭͦ ͯ;͙͔͙ͭ͡ ͍ ˸˥ ά˨-ͪ ˽͔ͭΆͪ ˣ͔ͪͦͤέ ;͔ͫͭͦ ͔ͫ ͙͍ͨͪ͊͘Ύ͔ͣ ͔ͨͪ͒ 
͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊͘͟͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤͭͦ ͤ͊ ͫΆ͍͔͔͔ͪͣͤͤ ͙ 
͊͟;͔͍͔ͫͭͤ ͯ;͔͔͋ͤ ͨͪͦͼ͔ͫΣ ͙͔͙ͦͪͤͭͪ͊ͤ ͟Άͣ ͔͙͔ͦͫͦ͋ͤͦͫͭͭ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭΦ 
˽͔ͪ͘ ͔͙͔ͨͦͫ͒ͤͭ͡ ͤΎͦͦ͟͟͡ ͎͙͙ͦ͒ͤ ͎ͣͤͦͦ ͦͭ ͔͎͙͔ͦͭ͟͡ ͙ͤΣ ͊ͭͦ͟͟ ͙ ͙͔ͤ ͙͔ͫ͊ͣͭΣ 
͊ͨͦ͘;ͤ͊ͻ͔ͣ ͒͊ ͔ͫ ͤ͊ͫͦ;͍͔͊ͣ ͟Άͣ άōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎέ ώмϐ- ͙ͦͣ͋ͤ͊͟ͼ͙Ύ ͦͭ 
͙ͭͪ͊͒ ͼ͙͙ͦͤͤ ͙ ͔͔ͭͪͦͤͤͦ͟͡ ͙͙͋͊ͪ͊ͤ͘ ͯ;͔͙͋ͤ ͔͚͙͒ͤͦͫͭΦ ˽͙ͪ;͙͙͔ͤͭ ͊͘ ͍ͭͦ͊ 
ͫ͊ ͎ͣͤͦͦ - ͚ͤ͊-͍͔;͔ ͍ͫͪΆ͙͊ͤ͘ ͫ ͍͔͔ͪͣͭͦΣ ͙͙͍͙͙ͤ͒͒ͯ͊ͤ͡Ύͭ ͨͦ͒ͻͦ͒ ͟Άͣ 
͔͒ͼ͊ͭ͊ ͙ ͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͤ͊ ͚ͦͤ͊ͤ͡ ͔͙͔ͪͫͯͪͫͭΦ ˩͔͍͔ͫͭͫͭͤ ͤ͊;͙ͤ ͊͘ 
ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤ ͤ͊ ͙ͭͦ͘ ͙ͭͨ ͯ;͔͔ͤ ͫ͊ ͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͨ͊ͭ͡ͺ͙ͦͪͣΣ ͙ͦͭͦ͟ 
͎ͨͦͣ͊͊ͭ ͒͊ άͦ͋Ά͔ͪͤͣέ ͊ͫͤ͊ͭ͊͟͡ ͫͭ͊Ύ - ͒͊ ͔͙͔ͨͪͣͤͣ ͦͭ ͔͍͔ͨͪͨͦ͒͊͊ͤ ͟Άͣ 
ͺ͙͙͙͔͊ͫͭͪ͊ͤ͡ ό͎͔ͨͦ͒ͨͦͣ͊͊ͤ ͙ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ύ ͤ͊ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡Ύ ͨͪͦͼ͔ͫΦ ˤ 
ͤ͊ͫͭͦΎ΅͙Ύ ͒ͦ͊͒͟͡ ͔ͫͨͦ͒͡Ύ͔ͣ ͤ͊΄͙Ύ ͙ͦͨͭ ͙ͨͪ ͪ͊͋ͦͭ͊ͭ͊ ͫ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ 
ͨ͊ͭ͡ͺ͙ͦͪͣ ͙ ͙͍͙͔ͦ͒ͭ͘Σ ͒ͦ ͙ͦͭͦ͟ ͙͎͒ͦͫͭͤ͊ͻ͔ͣΦ 

˻͔͙͍͙͔͋ͭͤͭ͟ ͙ͨͪ;͙͙ͤΣ ͙ͦͭͦ͟ ͙ͤ͊ͦ͗͡ͻ͊ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ 
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ͨ͊ͭ͡ͺ͙ͦͪͣ ͔ͣͦ͗ͣ ͒͊ ͦ͋ͦ͋΅͙ͣ ͍ ͍͔͒ ͍͙ͦͫͤͦͤ ͎͙ͪͯͨΥ  
1. ͍Άͤ΄͙ͤΥ  

¶ ͙ͤ͊͡;͙͔ ͤ͊ ͔͍ͣͤͦ͗ͫͭͦ ͔͙͋ͨ͊ͭͤ͘͡ ͙͎͙͙͒ͭ͊ͤ͡ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ 
͔͙ͪͫͯͪͫΤ 

¶ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ ͺ͙͔ͦͪͣͪ͊ͤ ͤ͊ ͙͎͙͙͒ͭ͊ͤ͡ ͔͙ͯͣͤΎ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ 
͊ͭͦ͟ ͟͡Ό;͍͙ͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ώнϐ ͙ ͍ͫΆ͙͔ͪ͊ͤͭ͘ ͫ ͍ͭͦ͊ ͙͙͙ͨͦͭ͟͡ ͙ 
͔͎͙͙ͫͭͪ͊ͭΤ 

¶ ͙ͪ͊͘͡;͙Ύͭ͊ ͔ͣ͗͒ͯ ͔ͪ͊ͤ͊ͭ͊͡ ͔ͫͪ͒͊ ͤ͊ ͙͔ͣ͊͒ͭ͡ ͻͦͪ͊ ͙ ͯ;͙͙͡΅ͤ͊ͭ͊ 
ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͍͙͔ͨͦ͊ͤͭ͘͡ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ ͯ;͔͔ͤΣ 
͔ͦͭͦ͟ ;͔ͫͭͦ ͨͦͪ͊͗͒͊ ͙ͨͫ͊͡ ͤ͊ ͙͍ͣͦͭ͊ͼ͙ΎΤ 

¶ ͤͯ͗͒͊ͭ͊ ͦͭ ͙͙͍͙͔ͤ͒͒ͯ͊ͤ͡ ͨͦ͒ͻͦ͒Σ ͍͙͍ͪ͊͊͘΅ ͭ͊͊ͤͭ͊͡ ͙ ͍ͭͦͪ;͔͙ͫ͟Ύ 
͔ͨͦͭͤͼ͙͊͡ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭΤ 

2. ͍Ά͔ͭͪ΄͙ͤΥ 

¶ ;͔͙͔ͫͭͭ ͦͭͫΆ͍͙ͫͭΎ ͤ͊ ͯ;͔͙ͤͼ͙ ͙ ͯ;͙͔͙ͭ͡ ͙ͨͦͪ͊͒ ͯ;͙͔͊ͫͭͭͦ ͙ͣ ͍ 
͙ͪ͊͘͡;͙ͤ ͫΆ͔͙ͫͭ͊ͤ͘ΎΤ  

¶ ͪ͊͋ͦͭ͊ͭ͊ ͤ͊ ͯ;͙͔͙ͭ͡ ͙ ͯ;͔͙ͤͼ͙ ͨͦ ͔͙ͨͪͦͭ͟Σ ͙͔͎͙ͤͭͪͪ͊΅͙ ͙ͪ͊͘͡;͙ͤ 
͔͔͙ͨͪ͒ͣͭ - ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ ͙͍͊ͭͤ͊͟ ͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͙ ͍͙͙͒ͣͦͫͭ 
ͤ͊ ͨͪͦͼ͔͙͔ͫͭΤ 

¶ ͍ͭͦͪ;͔͙ͫ͟Ύͭ ͔ͨͦͭͤͼ͙͊͡ ͤ͊ ͯ;͙͔͙͔ͭͭ͡ ͒͊ ͫΆ͍͒͊͊ͭ͘ ͙͔͙͍͙ͤͭͪ͊ͭͤ͟ 
ͯͪͦͼ͙Τ 

¶ ͪ͊͋ͦͭ͊ͭ͊ ͫ ͎ͣͤͦͦ ͔͙ͨ͊ͪ͊͟͡͡ ͙ ͔͙͔ͤͨͦͫͤ͡ ͚͋ͪͦ ͙ͦͤͭͪͦͤ͟͡ ͊͘ 
͍͔ͨͪͦͪΎ͍͔͊ͤΦ 

˹͊;͊ͦͭͦ͡ ͤ͊ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔ͯ͋-͙͋͊ͪ͊ͤ͊͘ ͙͔ͫͫͭͣ͊ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ 
ͦ͋ͯ;͔͙͔ͤ ͍ ά˸˥ α˨-ͪ ˽͔ͭΆͪ ˣ͔ͪͦͤέ ͊ͨͦ͘;͍͊ ͫ aL¢Ŝ-learning ͨ ͔ͪ͘ нллф͎Φ47 ͙  ͔ 
͎͍ͦͭͦͦͪ ͤ͊ ͙͔ͤͯ͗͒ͭ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͙ ͯ;͙͔͙͔ͭͭ͡ ͍ ͯ;͙͙͡΅͔ͭͦ ͦͭ ͎Ά͍͍͊ͦ͟ 
ͦ͋ͯ;͔͙͔ͤΣ ͒ͦͫͭΆͨͤͦ ͨͦ ͍ͫΎͦ͟ ͍͔͔ͪͣ ͙ ͦͭ ͍ͫΎͦ͟ ͣΎͫͭͦΦ 
/www.moodle.mgberon.com /.  

ˤ ͔͙͔ͨ͊ͪ͊ͭ͟͡͡ ͫ  ͨͪͦͺ͙͡ ˮ́Σ ͍ ;͍͔͔͊ͫͦͭ ͨͦ ˮ́ ͍ мм ͙ мн ͊ͫ͟͡ ͔ͫ ͙ͯ͘;͍͊͊ 
ά͔̂͋ ͙͚͒͊ͤ͘έΦ ̂;͔͙ͤͼ͙͔ͭ ͍ͪ͊ͪ͊͋ͦͭ͊ͭ͘ ͍͔͙ͫͦ͋ͫͭͤ ͚͍͔ͫ͊ͭͦΣ ͍͚͙ͨͦ͊͘͟͡ 
͙ͯ͘;͔͙͔ͤͭ ͔ͭͻ͎͙͙ͤͦͦ͡ - I¢a[Σ /{{Σ WŀǾŀ{ŎǊƛǇǘ ΦΦΦ ͍͔͔̉͊ͫͦͭ ͨͦ ͙ͭͦ͘ ͣͦ͒ͯ͡ ͫ͊ 
͔ͤ͒ͦͫͭ͊ͭΆ;͙ͤ ͊͘ ͊͒͘Ά͋ͦ͡;͔ͤ͊ ͎͍ͨͦ͒ͦͭͦ͊͟ ͙ ͊͘ ͙ͯ͘;͍͔͊͊ͤ ͤ͊ ͍͙ͫ;͙͟ 
͔ͭͻ͎͙͙ͤͦͦ͡Σ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͙ͨͪ ͙͍͔ͪ͊͋ͦͭ͊ͤͭͦ͘ ͤ͊ ͔͒͊͒ͤ ͔ͨͪͦͭ͟Φ ˤ ͎͍ͦͭͦͦͪ ͤ͊ 
͔͙ͭ͘ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͙ ͊͘ ͒͊ ͔ͫͣ ͨͦ-͙͋ͦ͘͟͡ ͒ͦ ͪ͊͋ͦͭ͊ͭ͊ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͙ͫΣ ͔ͫ 
ͤ͊ͫͦ;͙ͻ͔ͣ ͟Άͣ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ ͊͘ ͔-ͦ͋ͯ;͔͙͔ͤΦ  

                                                      
47 ˽ ͔͍͔ͪ͒ͫͭ͊ͤa ͘ ͊ ͨΆ͍͙ͪ ͨΆͭ ͍ ͎͙͙ͣͤ͊͘Ύͭ͊ ͦͭ ˮ͙ͪͤ͊ ˤ͙͔͍͊ͫ͊͡ 

http://www.moodle.mgberon.com/
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˿͙͔ͫͭͣ͊ͭ͊ aL¢Ŝ-ƭŜŀǊƴƛƴƎ ͔ ͙͋͊ͪ͊ͤ͊͘ ͤ͊ ͙͍͙͍ͤͦ͊ͭͤ͊ͭ͊ ͙ ͎Ά͍͍͊͊͟ 
ͨ͊ͭ͡ͺͦͪͣ͊ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ aƻƻŘƭŜΦ ́Ύ ͔͎ͨͪ͒͊͊͡ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ 
͔ͨͦͭ͊ͨͤͦ ͚͍͔ͤ͊ͫͭͪͦ͊ͤ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ ͍͔ͯͪͫͦ͟Σ ͎ͦ͡Ύͣ ͙͋ͦͪ͘ ͦͭ ͔ͭͻ͙͙ͤ͟ ͊͘ 
͍͔͙ͯ͡;͍͔͊͊ͤ ͔ͺ͔͙͍ͭͤͦͫͭͭ͊͟ ͤ͊ ͯͪͫ͟Φ ˽͔͍ͪ͒ͦͫͭ͊Ύ ͔͙ͣͭͦ͒ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͙ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤͭͦ ͣͯΤ ͊͟;͍͔͊ͤΣ ͔ͫͨͦ͒͡Ύ͔ͤ ͙ 
ͪ͊ͨͪͦͫͭͪ͊ͤ͘Ύ͍͔͊ͤ ͤ͊ ͔͙͙ͣ͊ͭͪ͊͡Σ ͍͔͔ͨͪͦ͗͒͊ͤ ͤ͊ ͚ͦͤ͊ͤ͡ ͙͙͙͒ͫͯͫ͟Σ ͔͍͔ͭͫͭͦΣ 
͔͙͊ͤͭ͟Τ ͪ͊͋ͦͭ͊ ͫ ͍͙ͪͭͯ͊ͤ͊͡ ͊ͫͤ͊͟͡ ͫͭ͊ΎΤ ͫΆ͍͔͒͊͊ͤ͘Σ ͫΆ͙͔͋ͪ͊ͤ ͙ ͎͔͔ͪ͊͗͒͊ͤ͘͡ 
ͤ͊ ͙͊͒͊ͤ͘Ύ ͙ ͦͼ͔ͤΎ͍͔͊ͤΤ ͙ͪ͊͘͡;͙ͤ ͔͙ͣͦ͒͡ ͊͘ ͦͼ͔ͤΎ͍͔͊ͤΦ ˮͣ͊ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ 
͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫΣ ͙͔͙ͤͫͭͪͯͣͤͭ ͊͘ ͫΆ͍͔ͣͫͭͤ͊ ͪ͊͋ͦͭ͊Σ ͊͘ 
͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͔ͣ͗͒ͯ ͙ͪ͊͘͡;͙͔ͤͭ ͯ;͙͊ͫͭͤͼ͙ ͍ ͯ;͔͙͋ͤΎ ͨͪͦͼ͔ͫ όͯ;͔͙ͤͼ͙Σ 
͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Σ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύύ ͙ ͊͘ ͔ͨͪͦͫ͒͡Ύ͍͔͊ͤ ͤ͊ ͙͍͊ͭͤͦͫͭͭ͊͟Σ 
ͪ͊͋ͦͭ͊ͭ͊ ͙ ͔ͤ͊ͨͪ͒Ά͊͟ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͍Ά͍ ͍͔͙ͫ͟ ͔͙͒ͤ ͔ͣͦͣͤͭΦ 

 
 
˴͡Ό;͍͙ͦ ͔͙͍ͨͪ͒ͣͫͭ͊ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ aƻƻŘƭŜΥ 

¶ ͔͔ͫͤ͡ ͊͘ ͪ͊͋ͦͭ͊ ͔͙͔͙ͨͦͭͪ͋ͭͫ͟͡ ͙͔ͤͭͪͺ͔͚ͫΣ ͔͍͔͔ͨͪ͒ͤ ͙ ͤ͊ 
͋Ά͎͙͊ͪͫ͟͡Τ 

¶ ͎ͦ͡Ύͣͦ ͎͙͔ͣͤͦͦͦ͋ͪ͊͘ ͦͭ ͍͙͙͊ͪ͊ͤͭ ͊͘ ͙͍͔ͨͯ͋ͯ͊ͤ͟͡ ͤ͊ ͍͔ͯͪͫͦ͟Σ 
͔͍͔ͭͫͭͦΣ ͍͙͙ͤͦͤ ͙ ͒ͪΦΤ 

¶ ͙͎ͫͯͪͤ͊ ͙ ͙ͫͭ͊͋ͤ͊͡Τ 

¶ ͙͡ͼ͔͙ͤͪ͊ͤ͊͘ ͨͦ͒ Dt[Τ 

¶ ͙͎͔ͦͫͯͪͤ͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͙ͣͦ͒ͺ͙ͼ͙͔ͪ͊ͤ ͤ͊ ͟ ͦ͒͊ ͔͋͘ ͤ͊ͪͯ΄͍͔͊͊ͤ 
ͤ͊ ͙͡ͼ͔ͤ͊͘Τ 

¶ ͔͙͙ͪ͊ͪ͊ͤ͊͘͡ ͔ ;͔ͪ͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͍͒͊ͭ͊ ͚ͤ͊-ͨͦͨͯ͡Ύ͙ͪͤ ͔͒ͤͫ 
͙͔ͤͫͭͪͯͣͤͭ͊ ͊͘ LƴǘŜǊƴŜǘ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͤ ς tIt ͙ aȅ{v[Τ 

¶ ͫΆ͍͔͙ͣͫͭͣ͊ ͫ ͎ͦ͡Ύͣ ͚͋ͪͦ ͋ͪ͊ͯ͘Ά͙ͪΤ 
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¶ ͍͎͔ͪ͊͒ͤ I¢a[ ͔ͪ͒͊ͭͦͪ͟Τ 

¶ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͍͒ͦ͋͊Ύ͔ͤ ͤ͊ ͍͙ͤͦ ͙ ͙͘͟͡Ό;͍͔͊ͤ ό͙κ͙͙͡ 
͙ͣͦ͒ͺ͙ͼ͙͔ͪ͊ͤύ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͙ͣͦ͒ͯ͡Τ 

¶ ͙͔͍ͨͪͭ͗͊͊ ͙͘͟͡Ό;͙͔ͭͤͦ͡ ͣͦ΅͔ͤ ͣͦ͒ͯ͡ ͤ͊ ͍ ͙ͪͭͯ͊ͤ͊͡ ͙͙͔͋͋ͦͭ͊͟͡ 
ͫ ͔͍ͣͤͦ͗ͫͭͦ ͙ͤͫͭ͊ͤͼ͙͙ ͙ ͎͙͊ͪ͊ͤͭͪ͊ͤ͊ ͫΆ͍͔͙ͣͫͭͣͦͫͭΤ 

¶ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ƻƴ-ƭƛƴŜ ͍ͪΆ͊͘͟ ͔ͣ͗͒ͯ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͤ͊ ͙͔ͫͫͭͣ͊ͭ͊Τ 

¶ ͪ͊ͨͪͦͫͭͪ͊ͤ͘Ύ͍͊ ͔ͫ ͔͋ͨ͊ͭͤͦ͘͡Φ 
 

¢͔͍ͫͭͦ͊ͭ͊ ͙͔ͫͫͭͣ͊ ͤ͊ aoodle, ͍͙ͪͭͯ͊ͤ͊ͭ͊͡ ͊ͫͤ͊͟͡ ͫͭ͊ΎΣ 
͍Ά͙͔ͣͦ͗ͤͦͫͭͭ͘ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͙͔͙͍͙ͤͭͪ͊ͭͤ͟ ͯͪͦͼ͙ ͙ ͔͙ͯͨͪ͊͗ͤͤΎΣ ͊͘ 
͔ͨͪͦͫ͒͡Ύ͍͔͊ͤ ͤ͊ ͔ͤ͊ͨͪ͒Ά͊͟ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͨͦ ͍ͫΎͦ͟ ͍͔͔ͪͣΣ ͫ͊ ͦͭ ͚ͤ͊-
͙͔͒ͦ͋ͪͭΣ ͙ͦͭͦ͟ ͍͔ͨͦͤ͊͊ͣ͘ ͒ͦ ͔ͣͦͣͤͭ͊Φ ˽͊ͭ͡ͺͦͪͣ͊ͭ͊ ͔ͫ ͙ͤ͊ͣͪ͊ ͤ͊ ͍͔ͫͦ͋ͫͭͤ 
ͫΆ͍ͪΆͪ ͙ ;͔ͫͭͦ ͙ͨͪ ͍ͦ͋ͤͦΎ͍͔͊ͤͭͦ ͣͯ ͔ͫ ͨͦͯ͡;͍͊͊ͭ ͔͙͍͙ͤͨͪ͊ͤͦͫͭ͘ ͙ͨͪ 
ͪ͊͋ͦͭ͊ ͫΆͫ ͔ͫͪ͒͊ͭ͊Φ ˹͚͍͔͊ͫͭͪͦ͊ͤͭͦ ͚ ͔ ͔ͭͪͯ͒ͦͣͦ͟ ͙ ͔ͦͭͤͣ͊ ͎ͣͤͦͦ ͍͔͔ͪͣΦ 
˽͙ͦͪ͊͒ ͙ͭ͊͘ ͙ͨͪ;͙ͤ͊ ͨͦͭΆ͙ͪͫͻ͔ͣ ͎͙͒ͪͯ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͚ͦͤ͊ͤ͡ ͔͙ͫͪ͒Φ 

 
˾͊͋ͦͭ͊ͭ͊ ͨͦ ͔ͨͪͦͭ͟Σ ͚ͦͭͦ͟ ͦͫΆ΅͔͍͙ͫͭͻ͔ͣ ͫ ͎ͦ͡Ύͣ ͔͙ͨ͟ ͍ ·L ͊ͫ͟͡Σ 

͙ͤ͊ͦ͗͡ ͙͙͔ͦͦͪ͒ͤͪ͊ͤ͟ ͤ͊ ͔͚͙͔͒ͤͦͫͭͭ ͤ͊ ͯ;͙͔͙͔ͭͭ͡ ͙ ͍͟͡Ό;͍͔͊ͤ ͤ͊ 
͙͔͙͍ͤͭͪ͊ͭͤͦ͟ ͯ;͔͋ͤͦ ͫΆ͒Άͪ͗ ͙͔͊ͤΦ ͔́ͣ͊ͭ͊ άˤ͊ͪͤ͊ ͔ͣ͊͒͗͊͟͡ ͙ͫͭͦ͡ͼ͊ нлмт - 
͔͙ͨͪͦ͋ͣ͡ ͙ ͔ͪ΄͔͙ͤΎ ͤ͊ ͙͔ͣ͊͒ͭ͡ ͻͦͪ͊ ͍ ͎ͪ͊͒͊έ ͔͙ͦ͋͒ͤΎ͍͊ ͤΎͦͦ͟͟͡ 
͙ͭͪ͊͒ͼ͙͙ͦͤͤ ͯ;͔͙͋ͤ ͔͔ͨͪ͒ͣͭ͊ - ͔͙ͣ͊ͭͣ͊ͭ͊͟Σ ˣ˩˶Σ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟Σ ˮ́Σ 
͎͔͎ͦͪ͊ͺ͙Ύ ͙ ͙͙ͦͤͦͣ͊͟͟Σ ͤ͊ ͍ͦͫͤͦ͊ͭ͊ ͤ͊ ͔͙͔ͨͪ͒ͨͪͣ͊;͔͍ͫͭͦͭͦ48Φ ˽ͦ͒ͻͦ͒Ύ΅ͦ 

                                                      
48 ˭ ͊ ͔͎͍ͤͦͦͭͦ ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤ ͙ͪ͊͋ͦͭͻ͊Υ ͯ;͙͔͙͔ͭͭ͡ ˮ͔ͪͤ͊ ˢ͍ͭ͊ͤ͊ͫͦ͊Σ ˸͎͙͊ͪ͊ͪͭ͊ ˹͙͍ͦͦ͊͟͡Σ 
˹͔͙͡ ͙͔͍̅͊͡Σ ˾͙ͦͫͼ͊ ˾͔͍ͯͫ͊Σ ˨͙͙͙ͣͭͪͤ͊ ˨͙͍ͦͣͦ͊͟Σ ˸͊Ύ ˴͍͊ͪ͊͒͗ͦ͊Σ ˢ͔͚ͤ͒ͪ ˩͔͍͒ͪ ͙ 
͔͙͊ͣͫͭͤ͘͟-͙͔͙͔͒ͪͭͦͪͭ͟ ͨͦ ͯ;͔͋ͤ͊ͭ͊ ͔͚͒ͤͦͫͭ ͙ ˢ˿˨ ˿͊΄͊͟ ˸͙͍͊ͤͦ͊͡ ͙ ˴͔͔ͪͣͤ͊ ˥͊ͤ;͔͍͊ 



˽Ά͍ͪ͊ ͍͔͊ͪͤͤͫ͊͟ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͙͔ͤ͊ͤͭͦ͘ 

 
85 

 

͔ͪ΄͔͙͔ͤ ͊͘ ͙͔ͤͯ͗͒ͭ ͤ͊ ͔ͨͪͦͭ͊͟ ͙ͦͭͪ͟ͻ͔ͣ ͍ www.smartclassroom.bg49 - 
͔͋ͨ͊ͭͤ͊͘͡ ͔ͫͪ͒͊ ͫ ͔͔ͫͤ͡ ͙͔ͤͭͪͺ͔͚ͫ ͤ͊ ͋Ά͎͙͊ͪͫ͟͡ ͔͙͘͟Σ ͦ͟Ύͭͦ ͙ͣ͊ 
ͼ͔͙͙ͤͭͪ͊ͪ͊ͤ͊͘͡ ͨͦ͒͒ͪΆ͗͊͟Φ ˹͊ ͔ͤΎ ͫ͊ ͊͟;͔͙ͤ ͙ ͎͙͔ͨͪͦͪ͊ͣͭ ͨͦ 
͔͙͔ͨͪ͒ͨͪͣ͊;͔͍ͫͭͦ ͤ͊ WǳƴƛƻǊ !ŎƘƛŜǾŜƳŜƴǘ κW!κ ˣΆ͎͙͊ͪ͡ΎΣ ͨͦ ͙ͦͭͦ͟ ͙ͪ͊͋ͦͭͣ 
ͦͭ ͤΎͦͦ͟͟͡ ͎͙͙ͦ͒ͤΦ ˤ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͍͟͡Ό;͙ͻ͔ͣ ͯ;͔͙ͤͼ͙ ͦͭ мл ͙ мм ͊ͫ͟͡Σ 
͙ͦͭͦ͟ ͔ͣͦ͗ͻ͊ ͒͊ ͍ͨͦ͊ͭ͘͡ ͍͔͔ͯͪͫͦͭ͟ ͨͦ ͎͔͎ͦͪ͊ͺ͙Ύ ͙ ͙͙ͦͤͦͣ͊͟͟ ͙ ͔ͨͪͦͭͤ͊ͭ͊͟ 
͊͒͊͘;͊Φ 

˴͡Ό;͍͙ͦ ͔͙͍ͨͪ͒ͣͫͭ͊ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ {ƳŀǊǘŎƭŀǎǎǊƻƻƳΥ 

¶ ͍͙ͫ;͙͟ ͯ;͙͔͙ͭ͡ ͍ ͯͪͫ͊͟ ͙ͣ͊ͭ ͒ͦͫͭΆͨ ͒ͦ ͙͔ͪ͊͋ͦͭͤͭ ͔͙͙ͣ͊ͭͪ͊͡ ͙ 
͎ͣͦ͊ͭ ͫΆ͍͔ͣͫͭͤͦ ͒͊ ͪ͊͋ͦͭΎͭ ͨͦ ͭΎͻΤ 

¶ ͙ͣ͊ ͔͙ͪ͊ͪ͊͋ͦͭͤ͘ ͙ͨͦ͒ͪͦ͋ͤ ͍͙͔͒͊ ώпϐ ͊͘ ͪ͊͋ͦͭ͊ ͫ ͔͙͔ͦͭ͒ͤͭ͡ 
͔͔͔͙ͣͤͭ͡ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊Τ 

¶ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͔͎͙͙ͪͫͭͪͪ͊ͭ ͼ͔͙͡ ͍͔͊ͫͦ͟͡ ͯ;͔͙ͤͼ͙ ͫ ͔͒ͤ͊ ͙ͭ͊͋͡ͼ͊Τ 

¶ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͍ͨͦͦ͘͡Ύ͍͊ ͒͊ ͎͙͙͔ͦͪ͊ͤͪ͊ͣ͘ ͪ͊͋ͦͭ͊ͭ͊ ͙ͫ ͎͙͊ͤ͊ͦ͡;ͤͦ 
ͤ͊ ͭͪ ͙͊͒ͼ͙͙ͦͤͤΎ ͯͪͦ͟ ς ͨ͊ͤ͡Σ ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͔͙ͯͨͪ͊͗ͤͤΎ ͙ 
͒ͦͣ͊΄ͤ͊ ͪ͊͋ͦͭ͊Φ ˹ͦ ͙ ͒͊ ͍͙͒ͦ͋͊ͣ ͙͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͔͔͙ͣͤͭ͡ ς 
͍͙͔͒ͦ ͙ ͙͊ͯ͒ͦ ͔͙͙ͣ͊ͭͪ͊͡Σ ͙ͨͪ͊͟;͔͙ͤ ͺ͚͍͔͊ͦ͡ ͫ ͯ;͔͋ͤͦ 
ͫΆ͒Ά͙͔ͪ͗͊ͤΤ 

¶ ͯ;͔͙ͤͼ͙͔ͭ ͨͦͯ͡;͍͊͊ͭ ͫΆͦ͋΅͔͙͔ͤ ͤ͊ ͔͔͙͔ͭͪͦͤͤͭ͟͡ ͙ͫ ͨͦ΅͙ ͙ͨͪ 
͍ͫΎͦ͟ ͍͔͊͒͊͊ͤ͘ ͤ͊ ͊͒͊͘;͊ ͦͭ ͯ;͙͔͙͔ͭͭ͡ ͙ͫΤ 

¶ ͍͔͙ͫ͟ ͦͭ ͔͔͔͙͔ͣͤͭͭ͡ ͔ͣͦ͗ ͒͊ ͔ͫ ͔͊͒͊͒͘ ͊͘ ͔͔͔ͦͨͪ͒ͤͦ͡ ͍͔͔ͪͣ ͊͘ 
ͪ͊͋ͦͭ͊ κ͙͍͔͊ͭͤ͟κΦ ˽͔ͪ͘ ͙ͭͦ͘ ͔͙ͨͪͦ͒ ͙͔ͣ͊ͣ ͨͦͫͭͦΎͤͤ͊ 
͙ͦͣͯͤ͊͟͟ͼ͙Ύ ͫ ͯ;͔͙ͤͼ͙͔ͭΦ ͔́ ͎ͣͦ͊ͭ ͒͊ ͙ͨͪ͊͘΅͊ͭ κ͙ͨͪ͊͟;͊ͭκ 
͍͔ͤ͊ͨͪ͊ͤͦͭͦ ͒ͦ ͔ͣͦͣͤͭ͊ ͙ ͒͊ ͍͊͒͊͊ͭ͘ ͍Ά͙ͨͪͦͫ ͙ ͒͊ ͨͦͯ͡;͍͊͊ͭ 
͔͙ͦͣͤͭ͊ͪ͟Φ 

¶ ͍Άͣͦ͗ͤͦͫͭͭ͊͘ ͒͊ ͍͙ͤ͊ͨͪ͊ͣ ͔ͭͫͭ κ͚ͦͭͦ͟ ͔ͫ ͙ͨ͘Άͤ͡Ύ͍͊ ͦͭ 
ͦ͋ͯ;͔͙͔͊ͣͭ ͊͘ ͨͦͫͦ;͔ͤͦ ͍͔͔ͪͣκ ͙ ͒͊ ͍͙ͨͦͫͭ͊ͣ ͦͼ͔ͤ͊͟Σ 
͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͙ͤ ͔ͯͫͤ͡Ύ͍͊ ͍ ͤ͊ͨΆͤͦ͡ ͔͔ͭͪͦͤͤͦͭͦ͟͡ 
͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘Σ ͍͔͔ͨͪͦ͗͒͊ͤ ͙ ͦͼ͔ͤΎ͍͔͊ͤ ͤ͊ ͪ͊͋ͦͭ͊ͭ͊ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭΦ  
˨͡Ά͙͗ͤ ͔ͫͣ ͒͊ ͔͔ͫͨͦͣͤͣΣ ;͔ ͔͍ͭͫͭͦ͊ͭ͊ ͙͔ͫͫͭͣ͊ ͍͔ͫ ͦ΅͔ ͔ͤ 
͎ͪ͊ͨͦ͊͊͘͡ ͫ ͣͦ΅͙͔ͤͭ ͔͍ͫͪ͒ͫͭ͊ ͤ͊ aƻƻŘƭŜ ͙ ͔͎ͨͪ͒͊͊͡ ͫ͊ͣͦ 
͙͔ͫͭ͊ͤ͒͊ͪͭͤͭ ͦͨͼ͙͙ - ͙͙͙͋ͪ͊ͣ͘ ͎͍͙ͦͭͦͦͪΣ ͫ͊ͣͦ ͔͙͒ͤ ͍Ά͔ͣͦ͗ͤ͘ 
͍͔͔ͪͤ ͎͍ͦͭͦͦͪΦ 

SmartclassroƻƳΦōƎ ͔ ͙͍͔͔ͯͤͪͫ͊ͤ͡ ͙͔ͤͫͭͪͯͣͤͭΣ ͒ͦͫͭΆ͔ͨͤ ͊͘ ΄͙ͪͦ͟ 
͚͋ͪͦ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͔͋͘ ͒͊ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͼ͔͙͙ͤͭͪ͊ͪ͊ͤͦ͘͡ ͦͭ 
ͯ;͙͙͡΅͔ͭͦΦ ͔̉ͪ͘ ͔͎ͤͦ ͯ;͙͔͙ͭ͡ ͦͭ ͙ͪ͊͘͡;͙ͤ ͯ;͙͙͡΅͊ ͎ͣͦ͊ͭ ͒͊ ͔ͦ͋ͣͤΎͭ 
͍͔ͯͪͫͦ͟ ͙ ͙ͦͨͭΣ ͊ ͯ;͔͙ͤͼ͙͔ͭ ͙ͣ͊ͭ ͒ͦͫͭΆͨ ͒ͦ ͙ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘ ͔͙ͪͫͯͪͫΦ 
˾͍͙͙͔͊ͭͭͦ͘ ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ͭ͊ ͔ ͍ ͨͪͦͼ͔ͫΦ ˽͔͊ͪ͊ͤͦ͡͡ ͫ ͍ͭͦ͊ ͨͪͦ͒Ά͍͔͗͊͊ͣ͡ ͒͊ 
͙͍͔ͨͦ͊ͣ͘͘͡ ͍ͤͦ͊ͭ͊ ͍͔͙ͪͫΎ ͤ͊ aƻƻŘƭŜ ͫΆͫ ͔͔ͫͭͪͣ͗ ͒͊ ͪ͊͘΄͙͙ͪͣ ͋ͪͦΎ 
ͯ;͙͔͙ͭ͡Σ ͙ͦͭͦ͟ ͙͍ͨͯ͋ͯ͊ͭ͟͡ ͯ;͔͋ͤͦ ͫΆ͒Ά͙͔ͪ͗͊ͤΦ 

                                                      
49 ˿ Ά͔͒͊͒ͤ͊͘ ͔ͨͪ͘ ͙͙ͣͤ͊͊ͭ͊͘͡ нлмр ͎͙ͦ͒ͤ͊ ͍ ͨ͊ͪͭͤΈ͍ͦͪͫͭͦ ͔ͣ͗͒ͯ W! ͙ {ŀƳǎǳƴƎ ˣΆ͎͙͊ͪ͡Ύ 

http://www.smartclassroom.bg/
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˩͙͒ͤ ͦͭ ͚ͤ͊-͔͙͙͔ͫͪͦͤͭ͘ ͍Ά͙ͨͪͦͫΣ ͙ͦͭͦ͟ ͙͙͍ͤ͊͘͟ͻ͊ ͙ͨͪ ͍͔ͨͦ͊ͤͭͦ͘͡ ͤ͊ 
ͦ͟Ύͭͦ ͙ ͒͊ ͔ ͚ͦͤ͊ͤ͡ ͔ͫͪ͒͊Σ ͔͋΄͔ ͊͟͟ ͒͊ ͫΆ͍͔͒͊͊ͣ͘ ͨͪͦͺ͙͙͔ͭ͡ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭΦ 
˸͎ͤͦͦ ;͔ͫͭͦ ͔͎͙ͪͫͭͪ͊ͼ͙Ύͭ͊ ͔ͦͭͤͣ͊ ͍ͭΆ͔ͪ͒ ͎ͣͤͦͦ ͔͔͎͙ͤͪΎ ͙ ͍͔͔ͪͣΦ ˭͊ ͨͦ-
͙͔ͣ͊ͭ͟͡ ͯ;͔͙ͤͼ͙ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͙͔͚ͣ͡ ͔ͤ ͔ ͔ͪ͊ͪ͘΄͔ͤͦ ͨͦ ͊ͦͤ͘͟Φ 
˾͔΄͔͙͔ͤͭͦ ͔ ͼ͔͙͙ͤͭͪ͊ͪ͊ͤͦͭͦ͘͡ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ ͙ͦͣͯͤ͊͟͟ͼ͙Ύͭ͊ ͤ͊ 
ͯ;͔͙ͤͼ͙Σ ͯ;͙͔͙ͭ͡Σ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύ ;͔ͪ͘ ͦ͋͊͡;͙͔ͤͭ ͙͔͙ͫͫͭͣ50 ͤ͊ DƻƻƎƭŜ - G-
{ǳƛǘŜ ͙͙͡ hŦŦƛŎŜ осрΦ ˮ ͍͔͔͒ͭ ͫ͊ ͔͙͋ͨ͊ͭͤ͘͡ ͊͘ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͙͙ͤͫͭͭͯͼ͙͙Σ 
͙ͣ͊ͭ ͔͍ͣͤͦ͗ͫͭͦ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͔͙ͨͤ͊͟ ͙ ͙͔͙͍ͤͭͪ͊ͭͤ͊͟ ͪ͊͋ͦͭ͊Φ ˤ 
˸͔͙͊ͭͣ͊ͭ;͔ͫ͊͟ ͎͙͙ͣͤ͊͘Ύ ͔ͫ ͫͨͪΎͻ͔ͣ ͤ͊ DƻƻƎƭŜ ͙͔͙ͨͪͦ͗ͤ͡Ύͭ͊ - ͔ͫͪ͒͊Σ ͫ 
ͦ͟Ύͭͦ ͍͔;͔ ͔ͫͣ ͙͙ͪ͊͋ͦͭ͡Σ ͫΆ͍͔͙ͣͫͭͣ͊ ͔ ͫ ͔ͦͨͪ͊ͼ͙͙͔ͦͤͤͭ ͙͔͙ͫͫͭͣ ͙ ͤ͊ 
͙͙ͣͦ͋ͤ͡ ͙͊ͨ͊ͪ͊ͭΣ ͫΆ͒Άͪ͗͊ ͙͊ͪͭ͟Σ ͺͦͪͣͯ͡Ύ͙ͪ ͙ ͍͔ͫͦ͋ͫͭͤ ͙͔ͤͫͭͪͯͣͤͭ ͊͘ 
͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ - DƻƻƎƭŜ ŎƭŀǎǎǊƻƻƳΦ ˤ ͔ͣͦͣͤͭ͊ ͍͔ͤ͒ͪΎ͍͔͊ͣ ͔͙͔ͪͫͯͪͫͭ 
͍ ͪ͊͋ͦͭ͊ͭ͊ ͙ͫΦ ˤ͔;͔ ͙͔ͣ͊ͣ ͔͎͙͙͙ͪͫͭͪͪ͊ͤ ͤ͊͒ молл ͯ;͙͊ͫͭͤͼ͙ ͍ D-{ǳƛǘŜΦ ˹͔ 
͙͔ͫͨͪ͊ͣ ͒͊ ͭΆ͙ͪͫͣ ͔ͺ͔͙͍͔ͭͤ͟ ͤ͊;͙ͤ ͊͘ ͊͟;͔͍͔ͫͭͤͦ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ ͤ͊ 
ͯ;͔͙ͤͼ͙͔ͭΣ ͔ͦͭͦ͟ ͔ͫ ͙͋͊ͪ͊͘ ͚ͤ͊-͍͔;͔ ͤ͊ ͒ͦ͋ͪͦ ͙͔ͨ͊ͤͪ͊ͤ͡ ͤ͊ ͯͪͦͼ͙͔ͭ ͙ 
͔͙͙͔ͪ͊ͪ͊ͤ͘͡ ͤ͊ ͍ͭͦͪ;͔͙ͫ͟Ύ ͔ͨͦͭͤͼ͙͊͡ ͤ͊ ͯ;͙͔͙͔ͭͭ͡Φ 

 

˹ˢ̊ˮ́˩ ˮ˭ˤ˻˨ˮΥ  

¶ ͨ͊ͭ͡ͺ͙͔ͦͪͣͭ ͤ͊ ͋Ά͎͙͊ͪͫ͟͡ ͔͙͘͟ ͫ͊ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͫ ͎͔ͦ͒͡ 
͍͟͡Ό;͍͔͊ͤͭͦ ͤ͊ ͍͔ͨͦ;͔ ͯ;͙͔͙ͭ͡ ͙ͨͪ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔͔͙ͭͪͦͤͤ͟͡ 
͔͙ͪͫͯͪͫ; 

¶ ͙ͤͦ͟Ύ ͦͭ ͨ͊ͭ͡ͺ͙͔ͦͪͣͭ ͔ͤ ͔͊ͣͤ͘Ύ ͙͘ͼΎͦ͡ ͎͙͔͒ͪͯͭ ώоϐ - ͒ͦͨΆ͍͊ͭ͡ ͔ͫ 
͙ ͍͙͍͒ͦͪ͊͊ͭ͘ ͔͔͔͙ͦͨͪ͒ͤ͡ ͙͔͙͒Σ ͙͙͙ͨͪͦ͗ͣ͡ ͍ ͙ͪ͊͘͡;͙ͤ ͙ͫͭͯ͊ͼ͙͙Τ 

¶ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͨ͊ͭ͡ͺ͙ͦͪͣ ͭͪΎ͍͋͊ ͒͊ ͔ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͔͙͍ͦ͋ͭͤ͊͟ 
͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͦͭ ͪ͊͋ͦͭ͊ͭ͊ ͤ͊ ͯ;͙͔͙͔ͭͭ͡Σ ͊ ͔ͤ ͨͪͦͫͭͦ ͔͙͔͗͊ͤ͡ ͊͘ 
͍͔ͤ͒ͪΎ͍͔͊ͤ ͤ͊ ͚ͦͤ͊ͤ͡ ͔͙ͪͫͯͪͫ ό͊͘ aƻƻŘƭŜ ͍ͭͦ͊ ͔͋΄͔ ͦͭͫΆ͍͙͔ͫͭͭͦ 
ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͙ ͯ;͙͔͙ͭ͡Σ ͔͍ͭͫͭͦ͊ͭ͊ ͙͔ͫͫͭͣ͊Σ ͔͔͔ͫ͒ͤͭͦ͡ ͤ͊ ͎͔ͨͪͦͪͫ͊ 
ͤ͊ ͯ;͔͙ͤͼ͙͔ͭΣ ͊͘ ǎƳŀǊǘŎƭŀǎǎǊƻƻƳ - ͔͙ͨͤ͊ͭ͊͟ ͪ͊͋ͦͭ͊ ͙ ͔ͨͪͦͭͤ͊ͭ͊͟ 
͊͒͊͘;͊Σ ͊͘ D-Suite - ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͨͪͦͺ͙͙͔ͭ͡ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͍ 
͊͘΅͙͔ͭͤ͊ ͔ͫͪ͒͊Σ ͍Άͣͦ͗ͤͦͫͭͭ͊͘ ͊͘ ͊ͣ͘Ύͤ͊ ͤ͊ ͙ͭͪ͊͒ͼ͙͙ͦͤͤ 
͙͙͙͍͙͊͒ͣͤͫͭͪ͊ͭͤ ͨͪͦͼ͔͙ͫ ͫ ͨͦ-͔ͺ͔͙͍͙͔ͭͤͭ͟ ͙͎͙͙͒ͭ͊ͤ͡ύΤ 

¶ ͔ͣͦ͗ ͒͊ ͔ͫ ͙͙ͣͫ͡ ͔ͤ ͫ͊ͣͦ ͊͘ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͤ͊ ͍͔ͯͪͫͦ͟ ͔ͣ͗͒ͯ 
ͯ;͙͙͡ ΅͊Σ ͤͦ ͙ ͔ͣ͗͒ͯ ͯ;͙͙͡΅͊ ͙ ͙͍͔͙͔͙ͯͤͪͫͭͭΣ ͔ͦͭͦ͟ ͒͊ ͍͙ͨͦ΄͙ 
͙͔͔ͤͭͪͫ͊ ͟Άͣ ͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙͙͊ͤͦͫͭ͡ ͙ ͒͊ ͔͒͊͒ ͔͔͙͍͔ͨͪͫͨͭͤ͟ 
͎͔ͨͦ͒͡ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭΤ 

¶ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤͭͦ͘ ͤ͊ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͊͘ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͨ͊ͭ͡ͺ͙ͦͪͣ 
͙͙͍ͫ͊͘͟ ͙ͪ͊͘͡;ͤ͊ ͦͤ͟ͼ͔ͨͼ͙Ύ ͍Ά͍ ͍ͪΆ͊͘͟ ͫ ͍͔͙͔ͨͦͫͭ͊ͤͭ ͼ͔͙͡ ͙ 
͍͙ͤͦͭ ͔ ͍Ά͙ͣͦ͗ͤͦͫͭ͘Τ 

                                                      
50 ˾ ͔΄͔͙͔ͤͭͦ ͔͋΄͔ ͔͔ͨͪ͒ͦ͗ͤͦ͡ ͦͭ ͔̇ͤͭΆͪ͊ ͊͘ ͍ͭͦͪ;͔ͫͦ͟ ͦ͋ͯ;͔͙͔ͤΣ ͫ ͚ͦͭͦ͟ ͊ͨͦ͘;ͤ͊ͻ͔ͣ 
ͨΆ͍͙͔ͪͭ ͫͭΆ͙ͨ͟ ͨͦ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ǵ 
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¶ ͍͊ͨ͊͊͘͘ ͔ͫ ͤ͊͘;͙ͣ͊ͭ͊ ͪͦ͡Ύ ͤ͊ ͯ;͙͔͙͔ͭͭ͡ ͊͘ ͎͙͙͔ͦͪ͊ͤͪ͊ͤ͘ ͤ͊ 
͔͙͔ͪͫͯͪͫͭ ͙ ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤ ͤ͊ ͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͼ͔͙͡Τ 

¶ ͤͯ͗ͤ͊ ͔ ͼ͔͔ͤ͊ͫͦ͡;͔ͤ͊ ͙͙ͨͦͭ͊͟͡ ͤ͊ ͯ;͔͋ͤͦͭͦ ͍͔͔͙͔͊͒ͤ͘ ͊͘ 
͙͎͔ͨͪ͊͊ͤͭͦ͡ ͤ͊ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤΤ 

¶ ͔ͫͨͦ͒͡Ύ͔ͤͭͦ ͤ͊ ͚ͦͤ͊ͤ͡ ͔͙ͪͫͯͪͫ ͔ͣ͗͒ͯ ͯ;͙͔͙ͭ͡ ͔ ͟͡Ό;͍ͦ ͺ͊ͭͦͪ͟ 
͊͘ ͔ͺ͔͙͍ͭͤͦͭͦ͟ ͙ͣ ͎͔ͤ͊͒ͪ͊͗͒͊ͤΤ 

¶ ͔͔͙͔ͭͪͦͤͤͭ͟͡ ͨ͊ͭ͡ͺ͙ͦͪͣ ͫ͊ ͤ͊;͙ͤ ͒͊ ͎͔ͤ͊͒ͪ͊͗͒͊ͣΣ ͍ͫΎ͊͟ ͎͙ͦ͒ͤ͊ 
͙ ͫ ͙ͦͨͭ͊ ͤ͊ ͍͔͙ͫ͟ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Σ ͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͔͙ͪͫͯͪͫ ͊͘ 
ͯ;͔͙ͤͼ͙͔ͭΦ  

ˮ͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔ͯ͋ ͙͙͋͊ͪ͊ͤ͘ ͨ͊ͭ͡ͺ͙ͦͪͣ ͙ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ 
͚ͯͫͭͦ;͙͍͊ ͚ͦͤ͊ͤ͡ ͙͔ͫͫͭͣ͊ ͊͘ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͔ ͨͪͦͼ͔ͫΦ ˤ ˸͔͙͊ͭͣ͊ͭ;͔ͫ͊͟ 
͎͙͙ͣͤ͊͘Ύ ͔ ͤ͊ͭͪͯͨ͊ͤ ͔͙͔ͫͪͦͤ͘ ͙ͦͨͭ ͍ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤͭͦ͘ ͙ ͍͔ͤ͒ͪΎ͍͔͊ͤͭͦ ͤ͊ 
͙ͪ͊͘͡;͙ͤ ͨ͊ͭ͡ͺ͙ͦͪͣ ͙ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͙͎͙͒ͭ͊ͤͦ͡ ͙͔͙͍ͤͭͪ͊ͭͤͦ͟ ͦ͋ͯ;͔͙͔ͤΦ 
ˮ͍͘Ά͍ͪΎͻ͔ͣ ͎ͦ͡Ύͣ͊ ;͊ͫͭ ͦͭ ͨΆͭΎ ͟Άͣ ͚ͯͫͭͦ;͙͍ ͔ͣͦ͒͡Φ ˹͚͊-͍͊͗ͤͦͭͦ ͍ ͔͎ͤͦ 
ͫ͊ ͙͙ͯͫ͡Ύͭ͊ ͙ ͙͔͙͔͒ͭ ͤ͊ ͯ;͙͔͙͔ͭͭ͡Σ ͙͔ͤ͊ͣͪ͊ͤͭͦ ͤ͊ ͨͦ͒ͻͦ͒Ύ΅͊ ͔ͫͪ͒͊ ͙ 
͔͚ͤͤͦͭͦ ͫΆ͍͔ͣͫͭΎ͍͔͊ͤ ͫ ͔͙ͦͤͪͭͤ͟͟ ͔͙ͨͦͭͪ͋ͤͦͫͭΦ  

 

˶ˮ́˩˾ˢ́̂˾ˢ 

ώмϐ ˿͔͔ͣͫͤͦ ͦ͋ͯ;͔͙͔ͤ όάōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎέύΥ http://www.christenseninstitute.org/blog/how-to-
get-blended-learning-right/ .  
ώнϐ ˾͍͙͙͔͊ͭ͘ ͤ͊ ͟͡Ό;͍͙͔ͦͭ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͍ ͯ;͙͙͡΅͊ͭ͊ ͍ ˩͍ͪͦͨ͊Υ ˽͔͙͍͙͔͍ͪ͒͊ͭͫͭ͊͘͟͡ ͙ 
͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͔ͨͪ͒ ͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͙͙͙ͨͦͭ͟͡ 
http://eacea.ec.europa.eu/Education/eurydice/documents/thematic_reports/145BG.pdf  
ώоϐ ˹Ύ͙ͦ͟ ͍Ά͙ͣͦ͗ͤͦͫͭ͘ ͊͘ ͍͔͔ͣ͊ͤ͘ ͤ͊ ͔ͪ΄͔͙͔ͤ ͙ͨͪ ͙͋ͦͪ͊͘ ͤ͊ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͨ͊ͭ͡ͺ͙ͦͪͣΥ  
http://elearningindustry.com/choosing-online-learning-platform-makes-sense 
[4] http://smartclassroom.bg/  

 

˭ˢ ˢˤ́˻˾ˮ́˩Υ 

˨͙͙͙ͣͭͪͤ͊ ˨͙͍ͦͣͦ͊͟, ͔ ͍͋͊͊͊͟͡Άͪ ͨͦ ͙͙ͫͭͦͪΎ ͙ ͎͔͎ͦͪ͊ͺ͙Ύ ͦͭ 
˿ͦͺ͙͚͙ͫ͟Ύ ͙͍͔͙͔ͯͤͪͫͭͭ ά˿͍Φ ˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟έ. ;͙͔̂ͭ͡ ͨͦ ͎͔͎ͦͪ͊ͺ͙Ύ ͙ 
͙͙ͦͤͦͣ͊͟͟ ͦͭ лмΦнллф͎Φ ͍ ˸˥ ά˨-ͪ ˽͔ͭΆͪ ˣ͔ͪͦͤέ ͎ͪΦ ˤ͊ͪͤ͊Σ ͔͙͊ͣͫͭͤ͘-͟
͙͔͒ͪͭͦͪ͟ ͨͦ ͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ˴͍͙͊͡ͺ͙͊͟ͼ͙͙ͦͤͤ ͍͔ͯͪͫͦ͟ ͊͘ 
͍͔͙ͦ͋ͪ͊ͦ͊ͭͤ͘͡ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ˴͙͚͙ͦͯͣ͋ͫ͟͡Ύ ͙͍͔͙͔ͯͤͪͫͭͭ ͍ ˿ˢ̋ ͨͦ 
͎ͨͪͦͪ͊ͣ͊ ͤ͊ ̅ˢˣ51 ͙ LL952Σ ͯ;͍͊ͫͭ͊͊͡ ͍ ͯͪͫ͟ LƴǘŜƭ ¢ŜŀŎƘ ƻƴƭƛƴŜ ͙ 
͔͙ͣ͗͒ͯͤ͊ͪͦ͒ͤ ͦͤ͟ͺ͔͔ͪͤͼ͙͙ ͊͘ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͙ ͔ͭͻ͎͙͙ͤͦͦ͡Σ e-mail: 
dimitrina.dokimova@mgberon.com 

 
 
 

                                                      
51 ̅ ͦͤ͒͊ͼ͙Ύ ˢ͔͙ͣͪ͊͟ ͊͘ ˣΆ͎͙͊ͪ͡Ύ 
52 ˮ ͙ͤͫͭͭͯͭ ͊͘ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ 

http://www.christenseninstitute.org/blog/how-to-get-blended-learning-right/
http://www.christenseninstitute.org/blog/how-to-get-blended-learning-right/
http://www.christenseninstitute.org/blog/how-to-get-blended-learning-right/
http://eacea.ec.europa.eu/Education/eurydice/documents/thematic_reports/145BG.pdf
http://elearningindustry.com/choosing-online-learning-platform-makes-sense
http://smartclassroom.bg/
mailto:dimitrina.dokimova@mgberon.com
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ˮ͙ͪͤ͊ ˤ͙͔͍͊ͫ͊͡ ͔  ͎͙ͣ͊ͫͭΆͪ ͨͦ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͙ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟Σ ͎͙ͣ͊ͫͭΆͪ 
ͨͦ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͙ ͙͙ͦͤͦͣ͊͟͟ ͦͭ ͔͙̊ͯͣͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ά˩͙ͨͫͦͨ͟ ˴͙ͦͤͫͭ͊ͤͭͤ 
˽͔͍͙ͪͫ͊ͫ͟͡έΣ ͎͍͔͊ͤ͡ ͯ;͙͔ͭ͡ ͨͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟ ͙ ˮ́ ͫ LLL ˽˴˿Σ ͔ͫͨͼ͙͙͙͊ͪ͊͊͘͡͡ 
ά˿Ά͍͔͔͙ͪͣͤͤ ͙͙͒͒͊ͭ͟;͔͙ͫ͟ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟έ 
͔ͨͪ͘ нлмп͎ΦΣ ͦͭ лмΦлфΦнллп͎ΦΣ ͙ͪ͊͋ͦͭ ͍ ˸˥ ά˨-ͪ ˽͔ͭΆͪ ˣ͔ͪͦͤέ ͎ͪΦ ˤ͊ͪͤ͊Σ 
͙͔ͤͦͫͭ͡ ͤ͊ 5Lt[ha ŦƻǊ ǘƘŜ м ǇƭŀŎŜ ƛƴ ǘƘŜ ƴƻƳƛƴŀǘƛƻƴ αhǊƎŀƴƛȊŀǘƛƻƴ ƻŦ ǇǳǇƛƭǎ 
research ϧ ŘŜǎƛƎƴ ŀŎǘƛǾƛǘȅάΣ ¢ƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƳǇŜǘƛǘƛƻƴ aŀǘƘŜƳŀǘƛŎǎ ϧ 
tǊƻƧŜŎǘƛƴƎΣ нлмл͎ΦΣ ˸͍ͦͫ͊͟ ͊͘ ͔ͨͪͦͭ͊͟ aL¢9-ƭŜŀǊƴƛƴƎΣ ͍͔ͨͪͦ͊͡ ͔͍ͣͤͦ͗ͫͭͦ 
ͦ͋ͯ;͔͙ͤΎ ͤ͊ ͯ;͙͔͙ͭ͡ ͊͘ ͪ͊͋ͦͭ͊ ͫΆͫ ͙͔ͫͫͭͣ͊ͭ͊ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡ ͦ͋ͯ;͔͙͔ͤ 
Moodle. e-mail: irina.vasileva@mgberon.com 

 
˾͙ͦͫͼ͊ ˾͔͍ͯͫ͊ ͔ ͎͙ͣ͊ͫͭΆͪ ͨͦ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͫΆͫ ͔ͫͨͼ͙͙͊͊͘͡ͼ͙Ύ 

ά͙͔͙̉ͫͤ͡ ͔͙ͣͭͦ͒ ͙ ͎͙͙͊ͦͪͭͣ͡έ ͦͭ ˿ͦͺ͙͚͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ά˿͍Φ ˴͙͔ͣͤͭ͡ 
˻ͻ͙͙ͪ͒ͫ͟έ - ͍͙ͨͯͫ͟ мффм ͙ ͔ͫͨͼ͙͙͊͊͘͡ͼ͙Ύ ά˹͍͙ͦ ͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ 
͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͔ͫͪ͒ͤͦͭͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘άΣ мΦсΦмффп-мсΦмнΦмффсΣ ́̂ ˤ͊ͪͤ͊Σ ͯ;͙͔ͭ͡ 
ͨͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟ ͙ ˮ́ ͦͭ мффн͎ΦΣ LL ˽˴˿Σ ͦͭ мнΦлоΦнллт͎Φ ͙ͪ͊͋ͦͭ ͍ ˸˥ ά˨-ͪ 
˽͔ͭΆͪ ˣ͔ͪͦͤέ ͎ͪΦ ˤ͊ͪͤ͊Σ Ŝ-mail: rositsa.ruseva@mgberon.com 
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˿ͭͦͨ͊ͤͫ͊͟ ͔͙͊͊͒ͣ͟Ύ ά˨Φ s Φ ̇ ͔͍ͤͦέ 

 

Abstract: In its classic form the foreign language education is carried out 
by a native speaker or teacher using a textbook, workbook and other materials. 
The teacher is a manager of the learning and directs the activities of the 
students. At the end of the twentieth century there started an explosive rise in 
the computer technology that fundamentally changes the life, work and learning 
of the people. In this situation can be seen a noticeable shift from the traditional 
system textbook-workbook-audio and video tools to complex learning 
environment with flexible interactive links in the curriculum. This report 
examines some examples of school systems in German as a foreign language 
(DaF) in the recent past and present and tracks the current situation in the 
Bulgarian educational landscape. 

 
Keywords: ǘŜȄǘōƻƻƪΣ ǎǘǳŘŜƴǘΩǎ ōƻƻƪΣ [a{Σ ƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳΣ ŦƻǊŜƛƎƴ 

language, e-learning, blended learning 

 
˿Ά͍͔͒͊͊ͤͭͦ͘Σ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤͭͦ͘ ͙ ͙͎͔ͨͪ͊͊ͤͭͦ͡ ͤ͊ ͙͔ͤ͊ͤ͘ ͙͙͍ͫ͊͘͟ 

͔͙ͫͨ͟͡ͼ͙ͭͤͦ ͙͔ͫͭͪͯͭͯͪͪ͊ͤ͟ ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͯ;͔͙͋ͤ ͎͙ͨͪͦͪ͊ͣΣ ͯ;͔͙͋ͤ 
͍͔ͨ͊ͤͦ͡Σ ͙͔͙ͫͫͭͣ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͙ ͎͙͒ͪͯ [1]Φ ͔͔͙́ͦͪͭ;͙͔ͤͭ 
͙ͤ͊ͤ͘Ύ ͙ ͙ͨͪ͊ͭ͟;͔͙͔ͫͭ͟ ͔͙ͯͣͤΎ ͍ ͔͒͊͒ͤ͊ ͦ͋͊ͫͭ͡ ͤ͊ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊ͤͦͭͦ͡ 
ͦ͋ͯ;͔͙͔ͤ ͫ͊ ͙ͦ͒͟ͺ͙ͼ͙͙ͪ͊ͤΣ ͔ͨͦ͒͗͊ͭ͡ ͤ͊ ͙͔ͫͭͪͯͭͯͪͪ͊ͤ͟ ͍ ͯ;͔͙͋ͤ ͔͙͙͒ͤͼ͙Σ 
͔͎͙ͪͯͪ͊ͭ͡ ͔ͫ ͦͭ ͔͙͙ͣͭͦ͒͟Σ ͙ͤͫͭͪͯ͟ͼ͙͙ ͙ ͎͙͒ͪͯ ͙͍͙ͤͦͪͣ͊ͭͤ ͔͙͒ͦͯͣͤͭ͟Φ ˭͊͒ 
ͯ;͔͋ͤ͊ͭ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙Ύ ͫͭͦΎͭ ͯ;͔͋ͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤΣ ͯ;͔͙͋ͤͼ͙͔ͭ ͙ 
͔͚͒ͤͦͫͭͭ͊ ͤ͊ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡Φ ˤ ͍ͭͦ͊ ͦͭͤͦ΄͔͙͔ͤ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ ͙͔͔ͤͭͪͫ 
͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͯ;͔͙͋ͤͼ͙͔ͭ ͨͦ ;ͯ͗͒ ͔͙͘͟ ͊ͭͦ͟ ͍͔ͫͦͦ͋ͪ͊ͤ͊͘ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙Ύ 
͍Ά͍ ͍͔͔ͪͣͭͦΦ  

 
ˤ ͍ͫͦΎ ͙͊ͫ͟͡;͔͙ͫ͟ ͍͙͒ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ 

;ͯ͗͒ ͔͙͘͟ ͔ͫ ͦͫΆ΅͔͍ͫͭΎ͍͊ ͦͭ ͙͔ͤͦͫͭ͡ ͤ͊ ͔͙͊͘͟ 
͙͙͡ ͎͒ͪͯ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ ͫ ͨͦͣͦ΅ͭ͊ ͤ͊ ͯ;͔͙͋ͤ͟Σ 
ͪ͊͋ͦͭͤ͊ ͔ͭͭͪ͊͒͊͟ ͙ ͎ͨͦͣ͊͊͊͡Φ ̂;͔͙͋ͤ͟Άͭ 
ͭͪΎ͍͋͊ ͒͊ ͫΆ͍͔͍ͦͭͭͫͭ͊ ͤ͊ ͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͤ͊ 
͍͔͙͔ͦ͋ͪ͊ͦ͊ͭͤͭ͘͡ ͙͙ͤͫͭͭͯͼ͙͙ ͙ ͒͊ ͔ 
͙͔͙ͦͪͤͭͪ͊ͤ ͟Άͣ ͔͔͔ͦͨͪ͒ͤͦ͡ ͙͍ͤͦ ͤ͊ ͙ͤ͊ͤ͘Ύ ͍ 
ͯ;͔͙ͤͼ͙͔ͭΦ ˽͙ͪ ͦ͋ͯ;͔͙͔ͤͭͦ ͨͦ ;ͯ͗͒ ͔͙͘͟ ͍ ͨͦ-
͔͒͊͡;ͤͦͭͦ ͙ͣͤ͊ͦ͡ ͫ͊ ͙͍͙ͨͦ͊ͤ͘͘͡ ͨͦͤΎ͙ͭΎ ͊ͭͦ͟ 



˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ - ˤ͊ͪͤ͊ 

 

90 
 

αͤ͊;͙͔ͤ͊΅͙άΣ α͔ͫͪ͒ͤͦ ͙͍ͤͦά ͙ α͔͙ͤ͊ͨͪ͒ͤ͊͡άΦ ˤ ͫΆ͍͔͔͙͔ͪͣͤͤͭ ͍͙ͯͫͦ͡Ύ ͙ͨͪ 
͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ˻͋΅͊ͭ͊ ͔͍͔͚ͪͦͨͫ͊͟ ͔͙͍ͦ͊͘͟ ͪ͊ͣ͊͟ [2] ͔ ͍Άͣͦ͗ͤͦ͘ ͨͦ-ͭ;ͦͤͦ 
͔͔ͦͨͪ͒͡Ύ͔ͤ ͤ͊ ͼ͔͔͍ͦͭͦ͡ ͙͍ͤͦ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙ͭͪ ͔͔͙ͫͭͨͤ όA ς ˩͔͔ͣͤͭ͊ͪͤͦ͡ 
͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙͊͘͟, B ς ˿͊ͣͦͫͭͦΎ͔ͭͤͦ͡ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙͊͘͟ ͙ C ς 
͔͔ͦͣͨͭͤͭͤͦ͟ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙͊͘͟ύΦ ˻ͭͤ͊ͫΎ͔ͤͭͦ ͤ͊ ͯ;͔͋ͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤ 
͟Άͣ ͭͦ;ͤͦ ͔͔͔ͦͨͪ͒ͤͦ͡ ͍ͻͦ͒Ύ΅ͦ ͙͍ͤͦ ͍͔ͪͦΎͭͤͦ ͔ ͚ͤ͊-ͻ͔͙͊ͪ͊ͭͪͤ͟Ύ ͙ͨͪͤ͊͘͟ 
ͤ͊ ͯ;͔͙͋ͤ͊͟ ͨͦ ;ͯ͗͒ ͔͙͘͟Φ 

˨͎ͪͯ͊ ͔ͦͫͦ͋ͤͦͫͭ ͤ͊ ͯ;͔͙͋ͤ͊͟ ͨͦ ;ͯ͗͒ ͔͙͘͟ ͍ ͔͎͍ͤͦ͊ͭ͊ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊ 
ͺͦͪͣ͊ ͊ͭͦ͟ ͙͎ͤ͊͟ όͫ ͙ͪ͊͘͡;͙ͤ ͒ͦͨΆ͔͙ͤͤ͡ΎΥ ͙͊ͯ͒ͦ ͙ ͍͙͔͒ͦΣ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙ 
͒ͪΦύ ͔ ͔͍͔ͫ͒͊ͤͭͦ͡ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ ͊͘ ͎͔ͤ͊͒ͤͦͫͭ͡ ς ͤ͊͋͡Ό͍͒͊͊ͭ ͔ͫ ͎ͦ͡Ύͣ ͚͋ͪͦ 
͎ͪ͊ͺ͙;͙ͤ ͔͔͔͙ͣͤͭ͡Σ ͔ͦͭͦ͟ ͔ͤ ͔ ͙͙ͭͨ;ͤͦ ͊͘ ͙͔ͦͫͭ͊ͤ͊ͭ͡ ͯ;͔͙͋ͤͼ͙Φ ́͊͊͟ 
͙͔ͤ͊ͨͪͣͪ ͍ ͯͪͫ͊͟ ͨͦ ͔͙ͤͣͫ͟ ͔͙͘͟ Linguaphone [3] ͍Άͪͻͯ нну ͙ͫͭͪ͊ͤͼ͙ ͙ͣ͊ 
мсн ͙͡Όͫͭͪ͊ͼ͙͙ ͙͙͡ ͎͙ͪͯͨ ͦͭ ͙͡Όͫͭͪ͊ͼ͙͙Φ ˽ͦ͒ͦ͋ͤ͊ ͔ ͙ͫͭͯ͊ͼ͙Ύͭ͊ ͙ͨͪ 
ͯ;͔͙͋ͤ͊͟ ͨͦ ͔͙ͤͣͫ͟ ͔͙͘͟ ͊͘ ͋Ά͎͙͊ͪͫ͟͡ ͯ;͔͙ͤͼ͙ Start in Deutsch [4] - ͤ͊ фс 
͙ͫͭͪ͊ͤͼ͙ ͫ͊ ͔͙ͪ͊ͨͦͦ͗ͤ͘͡ ͤ͊͒ мрл ͙͙ͫͤͣ͟ ͙ ͎ͪ͊ͺ͙͙͟Φ ˭͊ ͍͔͙͔ͫͪ͊ͤͤ ͍ 
ͯ;͔͙͋ͤ͟ ͨͦ ͊ͫͭͪ͊͘ͻ͍͔ͦ͊ͤ ͤ͊ ͙ͪͯͫ͟ ͔͙͘͟ [5] ͙ ͣ͊ пс ͙͡Όͫͭͪ͊ͼ͙͙ ͙ͨͪ ͔ͦ͋ͣ ннм 
͙ͫͭͪ͊ͤͼ͙Σ ͍ ͋Ά͎͙͊ͪͫ͟͡ ͯ;͔͙͋ͤ͟ ͨͦ ͔͍͙͒ͦ͡ ͙ͦͣͯͤ͊͟͟ͼ͙͙ [6] ͤ ͊ олу ͙ͫͭͪ͊ͤͼ͙ 
͔ͫ ͨ͊͒͊ͭ мо ͙͡Όͫͭͪ͊ͼ͙͙ ό͔͙ͨͪ͒ͣͤͦ ͍ ͤ͊;͊ͦͭͦ͡ ͤ͊ ͔͙͔ͦͭ͒ͤͭ͡ ͎͍͙͊͡ύΣ ͊ ͍ 
ͯ;͔͙͋ͤ͟ ͨͦ ͙͔͋ͤͫ͘ ͔͔ͦͪͫͨͦͤ͒ͤ͟ͼ͙Ύ [7] ͙ͨͪ ͔ͦ͋ͣ нуо ͙ͫͭͪ͊ͤͼ͙ ͙ͣ͊ пу 
͎ͪ͊ͺ͙;͙ͤ ͔͔͔͙ͣͤͭ͡Σ ͔͙ͨͪ͒ͣͤͦ ͙͙ͫͤͣ͟ ͤ͊ ͦͣͨ͟ΌͭΆ͙ͪͤ ͔͙ͪ͊ͤ͟ ͙͙͡ ;͙͊ͫͭ ͦͭ 
ͭΎͻΦ ˻͔ͫͦ͋ͤͦ Ύͫͤͦ ͔ͫ ͦͭͪͦ͟Ύ͍͊ ͙ͪ͊͊ͭ͊͘͟͡ ͙ͨͪ ͍͔͙͔ͫͪ͊ͤͤ ͤ͊ ͨͦͫͦ;͔͙͔ͤͭ 
ͯ;͔͙͋ͤͼ͙ ͨͦ ͔͔ͨͪ͒ͣͭΣ ͚ͦͭͦ͟ ͔ͫ ͙ͯ͘;͍͊͊ ͤ͊ ͙ͪͦ͒ͤΎ ͔͙͘͟Σ ͫ ͤΎͦ͟Ύ ͫΆ͍͔͔ͪͣͤͤ͊ 
ͯ;͔͋ͤ͊ ͙͔ͫͫͭͣ͊ ͨͦ ;ͯ͗͒ ͔͙͘͟Φ ˽͙ͪ Ja genau! [8] ͍Άͪͻͯ мрт ͙ͫͭͪ͊ͤͼ͙ ͔ͫ 
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͔ͫͪ΅͊ͭ нрт ͙͙ͫͤͣ͟Σ ͙͡Όͫͭͪ͊ͼ͙͙ ͙͙͡ ͎͙ͪͯͨ ͦͭ ͎ͪ͊ͺ͙;͙ͤ ͔͔͔͙ͣͤͭ͡Φ  
˽͎͔ͦ͒͡ ͟Άͣ ͙ͣͤ͊ͦͭͦ͡ ͤ͊ ͯ;͔͙͋ͤͼ͙͔ͭ ͨͦ ;ͯ͗͒ ͔͙͘͟ ͙ ͍ͫͪ͊ͤΎ͍͔͊ͤͭͦ ͤ͊ 

ͤΎ͎ͦ͊͟΄͙͔ͤͭ ͙͙͒͊ͤ͘Ύ ͫΆͫ ͫΆ͍͔͔͙͔ͪͣͤͤͭ ͙ͣ ͫΆ͍͔͍͙ͦͭͭͫͭΎ ͍ͨͦ͊͊͘͟ 
͔͔ͭͤ͒ͤͼ͙Ύ ͟Άͣ ͍͙͙͔ͪ͊ͭ͘ ͍ ͨͦͫͦ͊͟ ͟Άͣ ͔͔ͦͣͨͫͤ͟͟͡ ͻ͔͊ͪ͊ͭͪ͟ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦΦ 
˽͙ͪ ͯ;͔͙͋ͤͼ͙͔ͭ ͫΆͫ ͔ͫͨͼ͙͙͊͊͘͡ͼ͙Ύ ͍ ͔͒͊͒ͤ͊ ͦ͋͊ͫͭ͡ ό͙͙ͦͤͦͣ͊͟͟Σ 
͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͒ͪΦύ ͔ͫ ͦͭ;͙ͭ͊ ͔͔ͫͭͪͣ͗ ͟Άͣ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͔͙͔ͯͣͤͭͦ ͊͘ ;͔͔͔ͭͤ ͫ 
͙͔ͪ͊͋ͪ͊ͤ͘ ͙ ͔͍͔ͨͪͨͦ͒͊͊ͤ ͤ͊ ͙ͤ͊ͤ͘Ύ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ͎͙ͪ͊ͣ͊ͭ͊ͭ͊͟Φ ˽͙͔ͪͣͪ ͊͘ 
͍ͭͦ͊ ͔ ͯ;͔͙͋ͤ͟Άͭ ͨͦ ͙͙ͦͤͦͣ͟;͔͙ͫ͟ ͔͙ͤͣͫ͟ ͔͙͘͟ [9]Σ ͚ͦͭͦ͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ ͍͒͊ 
͙ͫ͋ͦͪͤ͊͟ ͦͭ ͔͍͔ͭͫͭͦ͟ ͫ ͦ͋΅ ͻ͔͊ͪ͊ͭͪ͟ ό;͊ͫͭ мύ ͙͙͡ ͫΆͫ ͔ͫͨͼ͙͙͙͊ͪ͊ͤ͊͘͡ 
ͤ͊ͫͦ;͔ͤͦͫͭ ό;͊ͫͭ нύΣ ͊ͭͦ͟ ͺ͙͎͙ͯͪͪ͊ͭ ͙ ͍͔ͦͭͪͦͤͦ͟ ͙͙ͨͦͭ͡;͔͙ͫ͟ ͔͙͙ͣ͊ͭͪ͊͡Φ 
˴Άͣ ͔͙͔ͦͭ͒ͤͭ͡ ͔͍͔ͭͫͭͦ͟ ͫ͊ ͙͔͙ͨͪͦ͗ͤ͡ ͊͒͊͘;͙ ͊͘ ;͔͔͔ͭͤΣ ͎͙ͪ͊ͣ͊ͭ;͔͙ͫ͟ 
͔͙ͯͨͪ͊͗ͤͤΎ ͙ ͔͙ͦͭ͒ͤ͡ ͔ͪ;͔͍͙ ͙ͫͭͯ͊ͼ͙͙Φ ˶͙͍ͨͫ͊ͭ ͍͔͙͊ͭͤͭ;͙ͤ ͔͍͔ͭͫͭͦ͟ ͊͘ 
ͫͯ͡΄͔͊ͤ ͙ ͎ͪ͊ͺ͙;͙ͤ ͔͍ͫͪ͒ͫͭ͊Σ ͙ͦͭͦ͟ ͒͊ ͙ͣ͊ͪͪ͊ͭ͟ ͤ͊ͫͦ;͔ͤͦͫͭͭ͊ ͤ͊ ͯ;͔͙͋ͤ͊͟ 
͟Άͣ ͔͙͙ͪ͊͡ ͦͭ ͙͔ͫͭͪ͊ͤͭΣ ͍ ͙ͦͭͦ͟ ͔͙ͤͣͫ͟Ύͭ ͔ ͦͺ͙ͼ͙͔͊ͤ͡ ͔͙͘͟Φ ˿͍͔͙͔ͪ͊ͤͤͭͦ 
ͫ ͔ͨͦ͒ͦ͋ͤ ͫΆ͍͔͔͔ͪͣͤͤ ͯ;͔͙͋ͤ͟ ͨͦ ͔͙ͤͣͫ͟ ͔͙͘͟ ͊͘ ͔͙ͫͭͯ͒ͤͭ [10] ͍ͨͦ͊͊͘͟ 
ͤ͊͘;͙͔ͭͤͦ͡ ͯͫͦ͗ͤ͡Ύ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ς ͙ͪ͊ͭ͟͟ ͔͍͔ͭͫͭͦ͟ ͫ ͙ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘ 
͔͙ͯͨͪ͊͗ͤͤΎ ͟Άͣ ͭΎͻΣ ͙͙͍ͦͣͯͤ͊ͭͤ͊͟͟ ͤ͊ͫͦ;͔ͤͦͫͭΣ ͙͎͙͙ͦͪͤ͊ͤ͡ ͔͙͙ͣ͊ͭͪ͊͡Σ 
͍͟͡Ό;͍͔͊ͤ ͤ͊ ͯ;͔͙͋ͤ ͙͊ͯͫ͘͟Σ ͙ͫͣͯ͊͡ͼ͙͙ ͊͘ ͙͙ͤͼ͙͙͔ͪ͊ͤ ͤ͊ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟ 
ͯ;͔͔ͤ ͙ ͒ͪΦ 

˽͙ͪ ͯ;͔͙͋ͤͼ͙͔ͭ ͨͦ ͔͙ͤͣͫ͟ ͊ͭͦ͟ ;ͯ͗͒ 
͔͙͘͟ ͫ ͦ͋΅͊ ͤ͊ͫͦ;͔ͤͦͫͭ ͫΆ΅ͦ ͔ͫ ͔͊͋͘͡Ύ͍͊͘ 
͔͔ͭͤ͒ͤͼ͙Ύ ͟Άͣ ͯͫͦ͗ͤ͡Ύ͍͔͊ͤΦ ˴͙͊ͫ͡;͔͙ͫ͟Ύͭ 
αͻ͙ͭά ͙ͨͪ ͯ;͔͙͔͋ͤͭ ͙͔͙ͫͫͭͣ ͨͦ ͦ͋΅ ͔͙ͤͣͫ͟ 
͔͙͘͟ ͍ ͪ͊͟Ύ ͤ͊ ул-͔ͭ ͎͙͙ͦ͒ͤ ͤ͊ ̆̆ ͍Φ Deutsch 
aktiv neu [11] ͔ͫ ͫΆ͙ͫͭͦ ͦͭ ͙ͭͪ ;͙͊ͫͭ (1A, 1B, 
1 C), ͊ͭͦ͟ ͍ͫΎ͊͟ ͦͭ ͭΎͻ ͍͟͡Ό;͍͊ ͯ;͔͙͋ͤ͟ ͙ 
ͪ͊͋ͦͭͤ͊ ͔ͭͭͪ͊͒͊͟ ͙ ͙͊ͯ͒ͦ ͙͙͊ͨͫ͘ ͟Άͣ ͭΎͻΦ 
̂ͪͦͼ͙͔ͭ ͫ͊ ͔͔͙ͪ͊͒ͤ͘͡ ͤ͊ ;͙͊ͫͭΣ ͔ͫ͒͡ ͪ͊͋ͦͭ͊ 
ͫ ͯ;͔͙͋ͤ͊͟ ͔͍ͫ͒͊͡ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ 
͙ͤ͊ͤ͘Ύͭ͊ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͪ͊͋ͦͭ͊ ͫ ͔ͭͭͪ͊͒͊ͭ͊͟Φ 
˭͙͙͔͊ͨͫͭ ͍Άͪͻͯ ͙͊ͯ͒ͦ ͔͙͊ͫͭ͟ ͍ͤ͊ͫΎͭ 
͍͔͙͊ͭͤͭ;ͤ͊ ͊ͭͣͦͫͺ͔ͪ͊ ͍ ͊ͫͤ͊ͭ͊͟͡ ͫͭ͊ΎΣ ͊ͭͦ͟ 
͍͔ͦͫͤ ͙͙͔͒͊ͦͭ͘͡ ͍͟͡Ό;͍͊ͭ ͍ͯ͘ͼ͙ ͦͭ 
͙ͯ͡ͼ͊ͭ͊Σ ͦͭ ͣ ͎͙͊͊ͤ͊͘Σ ͔͙ͪ͊ͣͤ͟͡ ͫΆͦ͋΅͔͙ͤΎ 
͙ ͎͙͒ͪͯ ͔͔͔͙ͣͤͭ͡Σ ͙͍ͨͪ͒͊͊΅͙ ͍͔͙͊ͭͤͭ;ͤͦͫͭ ͤ͊ ͯ;͔͋ͤͦͭͦ ͫΆ͒Ά͙͔ͪ͗͊ͤΦ 
˽ͦͫͦ;͔͙ͤΎͭ ͙͔ͨͪͣͪ ͔ͫ ͦͭͤ͊ͫΎ ͟Άͣ ͔͒͊͡;ͤ͊ͭ͊ мфуф ͎͙ͦ͒ͤ͊Φ ˿ ͍Ά͙͍͔ͤ͊ͤͭͦ͘͟ 
͙ ͍͙͙͔ͪ͊ͭͭͦ͘ ͤ͊ ͍͔͍ͫͭͦͤ͊ͭ͊ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ ͔ͣͪ͗͊ ͔ͫ ͨͦΎ͍Ύ͍͊ ͍Άͣͦ͗ͤͦͫͭ͘ 
͊͘ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͯ;͔͙͔͋ͤͭ ͙͔͙ͫͫͭͣ ͨͦ ;ͯ͗͒ ͔͙͘͟Υ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ 
͔͙͙ͣ͊ͭͪ͊͡ ͍ ͔ͫͨͼ͙͙͊ͤ͡ ͚͍͔ͫ͊ͭͦ ό͙͔ͤ͊ͨͪͣͪ http://www.hueber.de/planet), 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͙͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͙ͯͨͪ͊͗ͤͤΎ ͊͘ ͯ;͔͙ͤͼ͙͔ͭΣ ͍͒ͦ͋͊Ύ͔ͤ ͤ͊ 
͔͙͙ͣ͊ͭͪ͊͡ ͊͘ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΎΣ ͍͟͡Ό;͍͔͊ͤ ͤ͊ ͍ͻͦ͒Ύ΅͙ ͔͍͔ͭͫͭͦ ͊͘ 
͔͔ͦͨͪ͒͡Ύ͔ͤ ͤ͊ ͔͙͍ͦͦͭͦ͘͟ ͙͍ͤͦ ͙ ͎͙͒ͪͯΦ ˿ ͍ͭͦ͊ ͔ͫ ͫΆ͍͒͊͊͘ ͔ͪ͊ͤ͊͡ 

http://www.hueber.de/planet

