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͊ ͔͒ͤ͊ ͦ͒ ͙͙͔ͨͪͣ͊ͪͤͭ ͼ͔͙͡ ͤ͊ ͭ͊͊ ͔͍ͦͯ͡ͼ͙͊͞ ͒͊ ͙͔͋͒ ͊͘;͍͍͔ͯͯ͊ͥͭͦ ͤ͊ ͙͙͍͔͙͔͋ͦ͒ͪͭͭͦͭ͘ ͙ 
͊͘;͍͍͔ͯͯ͊ͥͭͦ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊Φ ͍̊ͯͣ͊ͪͫͭͦͭͦ ͣͦͪ͊ ͒͊ ͎ͦ ͔͔͔ͪ͊͋ͪͣ͘ ͊ͦ͟͟ ͔͔͒ͤ ͦ͒ ͔ͣ͊ͯͭ͟͡ ͙͙͋͊ͫͭͦͤ 
͙ͦ͟ ͛  ͦͫ ͍ͭ͊ͤͯ͊͊ͭ ͤ͊ ͍͔͔ͫͦͪͣͤ͊ͭ͊ ͼ͙͍͙͙͊͘͡ͼ͙͊͞Σ ͔ͨͪͯ͟ ͙ͦ͟ ͔͠ ͔ͣͦ͗ ͒͊ ͔ͫ ͍͙ͫͨͪ͊ ͫͦ ͔͙ͨͦͫ͒͡ͼ͙͔ͭ ͦ͒ 
͎͙͔ͦ͋͊ͤͭ͡͡ ͙͙ͣ͊ͭͫ͟͟͡ ͔͙ͨͪͦͣͤΦ ˻ͭͭ͊ͣͯΣ ͍͙ͫͦͦ͟ ͤ͊ ͙ͫͭ͊ͭ͊͡ ͤ͊ ͙͙͔͙ͨͪͦͪͭͭΣ ͙ ͎͔ͯͪͤͭͤͦΣ ͍ͦ 
΄͙͔ͯͣ͊ͪͫͭ͟ ͙ͤ͊ͯ͟ ͙ ͍ͦ ͍͙ͫͦͦͭͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦΣ ͺͦͯͫͦͭ͟ ͔͠ ͣͦͪ͊ ͒͊ ͔ͫ ͤ͊ͫͦ;͙ ͍ͪ͘ 
͊͘;͍͍͔ͯͯ͊ͥ ͙ ͊͘΄͙ͭͭ͊ ͤ͊ ΄͙͔ͯͣͭΣ ͊ͦ͟͟ ͔͔͒ͤ ͦ͒ ͔͍͙͔ͨͪ͒ͯͫͦͭ͡ ͊͘ ͎͔͔ͤͪ͊ͤͦ͡ ͊͘;͍͍͔ͯͯ͊ͥ ͤ͊ 
͙͙͍͔͙͔͋ͦ͒ͪͭͭͦͭ͘Φ  

 
͙͔̊ͯͣͭ ͙ͤ͘ ͙͙ͫͭͦͪ͊ͭ͊͞ ͙͔͋͡ ͎͍͊ͤͦ͡ ͔͙ͫͣͭ͊ͤ ͊ͦ͟͟ ͔͙ͦ͋ͭ͟͞ ͙ͦ͟ ͫͯ͗͊ͭ͡ ͊͘ ͍͍͔͊͒ͦͦͯ͊ͥ͘͡ ͤ͊ 

;͍͔͍͙͔ͦͦͭ͟ ͔͙ͨͦͭͪ͋ ͊͘ ͎͙͍ͦͪͦ ͙ ͊͘ ͙͙ͤ͒ͯͫͭͪͫͦ͟ ͍͒ͪͦΦ ˭͊ͭͦ͊Σ ͺͦͯͫͦͭ͟ ͊͘ ΄͍ͯͣ͊ͪͫͭͦͭͦ ͙͋͡ ͍ͪ͘ 
͔͙͔ͦͤͦͣͫͭ͟͟ ͔͙͊ͫͨͭ͟Σ ͎͍͊ͤͦ͡ ͍͍͙͊͒ͦͦͯ͊ͤ͘͡ ͔ͨͪͯ͟ α͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͍͒ͪͦͭͦάΦ ˿͔ͨ͊͟Σ ͙͊ͪ͊͒͘ ͍͙͔ͤͦͭ 
͔͍͙ͭͪͤ͒ͦ ͍͙͙͔ͤͣ͊ͤͭͦ ͔ͫ ͔ͨͪͤ͊ͫͦ;͍ͯ͊ ͙ ͦͤ͟ ΄͙ͯͣ ͙ͦ͟ ͔͔͍ͦ͋͋͒ͯ͊͊ͭ͘ ΄͙ͪͦ͟ ͙͒͊ͨ͊ͦͤ͘͞ ͤ͊ 
͔͙ͦͤͦͣͫ͟͟ ͙ ͫͦͼ͙͙͊ͤ͞͡ ͙͙ͦͪͫͭ͟ ͊͘ ͯ͡͏͔ͭͦΦ ͙͔́ ͙͔͍ͨͪ͒ͦͤͫͯ͊͊ͭ ͙ ͊͘ ͔͍ͫͯͨͤ͊ͭ͊͟ ͔͙ͦͤͦͣ͊͟͞Σ ͤ͊ ͨͪΦ 
͔ͨͪͯ͟ ͍͍ͪ͊͋ͦͭͯ͊ͥ͊Σ ͔ͨͪͯ͟ ͨͪͦͼ͔͙͔ͫͪ͊ͥ ͙ ͎͍͙ͭͪͦ͊͞ ͤ͊ ΄͙ͯͣͫ͟ ͙͍͙ͨͪͦͦ͒͘ ͙ ͔͔͎͙ͤͪ͊͞Σ ͙͙͡ ͔ͨͪͯ͟ 
͙͍͔͙ͤͫͭͼ͙͙ ͍ͦ ΄͙ͯͣ͊ͪͫͦͭ͟ ͔ͫͭͦͪ͟Φ ́ͯ͊͟ ͫͨ͊͏͊͊ͭ ͙ ͙͙͍͔͙͔͋ͦ͒ͪͭͭͦͭ͘Σ ͊͘΄͙ͭͭ͊ͭ͊ ͤ͊ ΄͙͔ͯͣͫͭ͟ 
͔͙͔͙ͦͫͫͭͣ͟ ͙ ͔͔͙ͨͪ͒͡Σ ͒ͯͻ͍͙͔ͦͤͭ ͙ ͔͔͙͍͙͔ͪͪ͊ͭͤͭ͟ ͍͔͙ͪ͒ͤͦͫͭΣ ͙͍͙ͤͤͦͭ ͔ͯ͒͡ ͍ͦ ͍͍͔ͫͨͪ͊ͯ͊ͥͭͦ ͫͦ 
͙͙͔ͣ͊ͭͫͭ͟͟͡ ͔͙ͨͪͦͣͤΣ ͍͔ͤ͊ͣ͊ͯ͊ͥͭͦ͡ ͤ͊ ͙ͫͪͦͣ͊΄͙ͭ͊ͭ͊͞ ͙ ͙ͪͯͪ͊ͤͦͭ͡ ͍ͪ͊ͦ͘͞Φ ˻͍͔͒ͪ͗ͯ͊ͥͭͦ ͙ 
͔͍͔ͯͤ͊ͨͪ͒ͯ͊ͥͭͦ ͤ͊ ͍͙͔ͦ ͺͯͤ͟ͼ͙͙ ͔ ͙͔͎͔ͤͭͪ͊ͤ͡ ͔͒͡ ͦ͒ ͙͍ͦ͒ͪ͗ͦͭͦ͡ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ΄͙͔ͯͣͭΦ   

 
˽͎ͪͦͪ͊ͣ͊ͭ͊ ͊͘ ͊͘;͍͍͔ͯͯ͊ͥ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊ ͤ͊ ˸͔͙͊͒ͦͤ͊͟͞ ό˽˭˽ύΣ ͍ͦ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͍͙͔ͫͦͭ 

͙͍͙͊ͭͤͦͫͭ͟ ͊͘ ͙͎͍͔ͨͦͫͭͤͯ͊ͥ ͎͔ͨͦͦͣ͊͡ ͔͊ͫͭ͊ͨͤͦͫͭ͘ ͤ͊ ͔͙ͭͣ ͦ͒ ͙͋ͦͦ͡΄͊ͭ͊͟ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘ ͍ͦ 
͍ͤ͊ͫͭ͊ͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ͤ͊ ͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞Σ ͔͋΄͔ ͙ͦ͒͡;ͤ͊ ͙ ͒ͦ͋ͪͦ ͙͙͔ͫͦͪͫͭͤ͊͟ 
ͣͦ͗ͤͦͫͭ ͊͘ ͔͙͊͒ͤ͘;͊͟ ͙ ͙͙ͦͦͪ͒ͤͪ͊ͤ͊͟ ͪ͊͋ͦͭ͊ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͊͒͊ͪ͟ ͤ͊ ͤ͊΄͙ͦͭ ͺ͔͊ͯͭͭ͟͡ ͙ ͙͍͙͔ͤͤͭ 
͔͎͙ͦ͟͡ ͦ͒ ˣ͔͙ͪͤͫͦͭ͟ ͙͍͔͙͔̂ͤͪͭͭ͘ ͊͘ ͙͔͔͙ͨͪͣͤͭ ͙ͤ͊ͯ͟ ͦ͒ ͍̊͊͞ͼ͙͊ͪ͊͞Φ ˤͦ ͙ͪ͊ͣ͟ ͤ͊ ͍ͦ͊͊ ͫͦͪ͊͋ͦͭ͊͟ 
͔͋͊ ͔͔͙ͨͪͦͣͤͭ ͙ ͔͔͙ͯͤ͊ͨͪ͒ͤ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͙͙ͫͦ͒ͪ͗ͤ ͤ͊ ͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞Σ ͫͦ 
͍͔͍͔ͣͭͤͯ͊ͥ ͎͍ͨͦ͊͊͡͞ ͙κ͙͙͡ ͔͍͙͒ͦ͡ ͍ͦ ͍ͤ͊ͫͭ͊ͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊Σ ͫͦ ͎͔ͨͦͦͣ͊͡ ͔͊ͫͭ͊ͨͤͦͫͭ͘ ͤ͊ ͔͙ͭͣ ͦ͒ 
ͦ͋͊ͫͭ͊͡ ͤ͊ ͙͋ͦͦ͡΄͊ͭ͊͟ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘Φ ˽͔ͪͯ͟ ͍ͦͦ͞ ͔ͨͪͦͭ͟Σ ͔ͫ ͍͙͊͒ͦͦ͘͡ ͔͔͒ͤ ͦ͒ ͍͙͔ͦͫͤͦͤͭ 
͙ͨͪͤͼ͙͙ͨ ͤ͊ ͍͔͔ͫͦͪͣͤͦͭͦ ͍͙ͫͦͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ - ͨͦͫͭͦ͊ͤͦͭͦ͞ ͙͎͍͔ͨͪ͊ͦ͒ͯ͊ͥ͡ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 
͎͙ͨͪͦͪ͊ͣΣ ͊ͦ͟͟ ͙ ͤ͊ ͙͙͔ͫͦ͒ͪ͗ͤͭ ͤ͊ ͔͙ͦ͒͒ͤ͡ ͍͙ͤ͊ͫͭ͊ͤ ͙͒ͫͼ͙͙͙ͨͤ͡Φ ˳͊ͫ ͙͔ͫͪͤͦ͟ ͔ͫ ͔͍ͤ͊͒͊ͣ ͔͒͊͟ 
͔͙ͪ͊͊͘͡ͼ͙͊ͭ͊͞ ͤ͊ ͍ͦ͊͊ ͙͍͊ͭͤͦͫͭ͟ ͍ͦ ͙ͪ͊ͣ͟ ͤ͊ ˽˭˽ ͔ ͫ͊ͣͦ ͣ͊͡ ͙ͫ;͔ͦͪ͟ ͤ͊ ͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ͫͦ 
ͦ͟͞ ͔ͫ ͦͭͨͦ;͍ͤͯ͊ ͎͔͒ͦͦͭͪ͊ͤ͡ ͔͙ͨͪͦ͒ ͤ͊ ͎͔ͨͪͦͪͫ ͍ͦ ͦ͒ͤͦͫ ͤ͊ ͙͎͍͔ͨͪ͊ͦ͒ͯ͊ͥ͡ ͙ ͺ͔͊͊ͥ͠ ͙ͨͪͯ͟͡;ͦ͟ 
ͫͦ ͍͔͙͔ͫͭͫͭ͟ ͔͍͙ͭͪͤ͒ͦΣ ͊ͦ͟͟ ͍ͦ ΄͙͔ͯͣ͊ͪͫͭ͟ ͙ͤ͊ͯ͟Σ ͭ͊͊͟ ͙ ͍ͦ ͍͙ͫͦͦͭͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ ˻͍͔ͫͤ ͭͦ͊Σ 
͙͍͙͔ͦͤͫͭͪͯͭͤͭ͟͟ ͔͙ͨͪͦͣͤ ͍ͦ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͔ͫ ͙ͦ͒͡;ͤ͊ ͍ͦͫͤͦ͊ ͊͘ ͔͙ͨͪͭͫͭͦͤͦͭ͞ ͨͪͦͼ͔ͫ ͤ͊ 
͔͙͊ͪ͒ͭ͊͟ͼ͙͊͞Φ 
 
 
˽ͪ ͦͺΦ ͒-ͪ ˴͙͙ͪ͡ ˿͙͍͙ͦͭͪͦͫ͟Σ  
.ʕ ͒ Φ ͔͒͊ͤ͟ ͤ͊ ̂˴ˮ˸ - ̊ ͙ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ ͦ˿ ͔ͦͨ͟͞  

 ̊



α˾͍͊ͦ͘͞ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͤ͊ ̂˴ˮ˸ ς ̊ ͙ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ά 
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PREFACE 
 
 

orestry, as a typical multi- and interdisciplinary science, by many means is susceptible to 
the impact of new technologies. There is practically no segment in forest sciences and 
practices, which is not directly or indirectly impacted by, or itself impacts, new 

technologies. Unfortunately, simultaneously with this technological revolution, the world is faced with 
the 6-th mass extinction event of species, mainly caused by global climate change, in turn caused by 
human activities in the last centuries. Forestry in particular, and the related sciences, are amongst the 
most important fields for confrontation between the possibilities for progress (new technologies) and 
the realistic risks of catastrophes (extinction of species; decrement of biodiversity, soil erosion). It is 
without doubt that application of new technologies should also lead towards the evolution of forestry 
sciences and practices, and one of the primary goals of that evolution should be the preservation of 
biodiversity and nature conservation. We must envision forestry as one of the few remaining bastions of 
modern civilization, through which we can confront the consequences of global climate change. Hence, 
high on the list of priorities, and urgently, in forestry sciences and in higher education in forestry, the 
focus must be directed on preservation and protection of forests, as one of the preconditions for 
preservation of biodiversity in general.      
 
Forests throughout history have been perceived as objects which served to satisfy human needs for fuel 
and for industrial wood. Thus, the main focus of forestry was the economic aspect, usually fulfilled by 
άǘǊŜŜέ ƳŀƴŀƎŜƳŜƴǘΦ IƻǿŜǾŜǊΣ ōŜŎŀǳǎŜ ƻŦ ƴŜǿ ǘǊŜƴŘǎ ǘƘŜ ŦƻŎǳǎ Ƙŀǎ ǎƘƛŦǘŜŘ ǘƻǿŀǊŘǎ ŦƻǊŜǎǘǎ ǿƘƛŎƘ 
provide a wide range of economic and social benefits to humankind. These include contributions to the 
overall economy ς for example through employment, processing and trade of forest products and 
energy ς and investments in the forest sector. They also include biodiversity, hosting and protection of 
sites and landscapes of high cultural, spiritual or recreational value, their contribution to tackling climate 
change, reduction of poverty, rural development. Maintaining and enhancing these functions is an 
integral part of sustainable forest management. 
 
The Nature Conservation Programme in Macedonia (NCP) in the frame of its activities for broadening 
the representation of biodiversity related themes in the curriculum of the Faculty of Forestry in Skopje, 
was an excellent, and well used opportunity for joint and coordinated work of our lecturers and their 
colleagues from the Bern University of Applied Sciences, Switzerland. During this cooperation, the 
contents were changed in a number of disciplines and developed by insertion of chapters and/or parts in 
the curricula, achieving a broader representation of biodiversity topics and social aspects of sustainable 
forest management. Through this project, we achieved one of the basic principles of modern higher 
education ς perpetual adjustment of the curricula, as well as the contents of particular educational 
disciplines. I honestly hope that the realization of the project is only a small stride of the Faculty of 
Forestry in Skopje by which a lasting period of progress regarding adaptation to, and connection with, 
world trends, both in forestry sciences, as well as in higher education. Additionally, the constructive 
changes in the curricula are an excellent basis for the upcoming process of accreditation. 
 

 

Prof. Dr. Kiril Sotirovski,  

acting Dean of UKiM Faculty of Forestry - Skopje  

F 



α˾͍͊ͦ͘͞ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͤ͊ ̂˴ˮ˸ ς ̊ ͙ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ά 
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˻ˣ˾ˢ˵ˢ˺˩ ˻˨ ˴˻˻˾˨ˮ˹ˢ́˻˾˻́ ˹ˢ ˽˾˻˩˴́˻́ ˭ˢ ̂˴ˮ˸ ̊̂˸ˢ˾˿˴ˮ ̅ˢ˴̂˶́˩́ ˤ˻ ˿˴˻˽˳˩ 
 
 

ͦ ͙ͪ͊ͣ͟ ͤ͊ ˽͎ͪͦͪ͊ͣ͊ͭ͊ ͊͘ ͊͘;͍͍͔ͯͯ͊ͥ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊ ͍ͦ ˸͔͙͊͒ͦͤ͊͟͞ ό˽˭˽ύΣ 
͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ς ˿͔ͦͨ͟͞Σ ̂˴ˮ˸ ͙ͣ͊΄͔ ͣͦ͗ͤͦͫͭ ͍ͦ ͔͙ͨͪͦ͒ ͦ͒ ͔ͤͦͯ͟͟͡ ͎͙͙ͦ͒ͤ 
ͫͦ ͨͦ͒͒ͪ΄͊͟ ͦ͒ ˣ͔͙ͪͤͫͦͭ͟ ͙͍͔͙͔̂ͤͪͭͭ͘ ͊͘ ͙͔͔͙ͨͪͣͤͭ ͙ͤ͊ͯ͟ ͦ͒ ͍̊͊͞ͼ͙͊ͪ͊͞ ͒͊ 

͙ͪ͊͋ͦͭ ͍͔͔ͨͦͫͭͤͦ ͤ͊ ͍͔ͨͦ͒ͦ͋ͪͯ͊ͥ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͍ͦ ͤ͊ͫͦ͊͟ ͤ͊ ͎͔͍͔ͦͣͯ͊ͥ͘͡ ͤ͊ ͔ͦ͋ͣͦͭ 
ͤ͊ ͔͙ͭͣ ͊͘ ͙͋ͦͦ͡΄͊͟ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘ ͊ͦ͟͟ ͙ ͊͘ ͍͍͔͍͔ͦ͒ͯ͊ͥ ͤ͊ ͍͙͔ͤ͊ͤͦͭ͞ ͙͙ͨͪ͊ͭ͟͟ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ 
͊ͦ͟͟ ͤ͊ͯ͊͟Φ ˤͦ ͨͪͦͼ͔ͫͦͭΣ ͨͪͦͺ͔͙͔ͫͦͪͭ ͙ͣ͊͊ ͣͦ͗ͤͦͫͭ ͒͊ ͔ͫ ͊ͨͦͤ͊͊ͭ͘͘ ͫͦ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͤ͊ 
͍͔͔ͨͦ͠ ΄͙ͯͣ͊ͪͫ͟ ͺ͔͙͊ͯͭͭ͟͡ ͦ͒ ˩͍ͪͦͨ͊ ͫͦ ͊͟ͼ͔ͤͭ ͤ͊ ͙͔ͦ͋͊ͫͭͭ͡ ͍͙ͨͦͪ͊ͤ͘ ͫͦ ͙͋ͦͦ͡΄͊ͭ͊͟ 
͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘ ͙ ͊͘;͍͍͔ͯͯ͊ͥͭͦ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊Φ ˽͙ͪͭͦ͊ ͔ͫ ͍͙ͦͦͣͦ͗͘ ͍ͦ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͤ͊ 
͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ς ˿͔ͦͨ͟͞Σ ̂˴ˮ˸ ͒͊ ͔ͫ ͍͔ͤͫ͊ͭ ͍͙͔ͨͦ͊͗ͤͭ ͔͙͊ͫͨͭ͟ ͤ͊ ͙͋ͦͦ͡΄͊ͭ͊͟ 
͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘Σ ͊͘;͍͍͔ͯͯ͊ͥͭͦ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊Σ ͎͙͔͒ͪͯͭ ͺͯͤ͟ͼ͙͙ ͤ͊ ΄ͯͣ͊ͭ͊Σ ͍͙͔ͤͦͭ ͙͙ͨͪͫͭ͊ͨ ͍ͦ 
͎͔͍͔ͦ͒͒ͯ͊ͥͭͦ͡ ͤ͊ ΄͙͔ͯͣͭ ͊ͦ͟͟ ͙ ͍͍͔͍͔ͦ͒ͯ͊ͥ ͤ͊ ͔͔͔͙͔ͣͤͭͭ͡ ͤ͊ ͔͙͔͙ͦͫͫͭͣͫͦͭ͟͟ ͙ͨͪͫͭ͊ͨ ͍ͦ 
͍͍͔ͯͨͪ͊ͯ͊ͥͭͦ ͫͦ ΄͙͔ͯͣͭ ͙ ͔͙͔ͨ͊͗ͭ͘͞Φ ˽͔ͪͯ͟ ͍͙͔ͦ ͔͙ͨͪͦͣͤΣ ͔͔ͫͣͭ͊ͣ ͔͒͊͟ ͎͔ͤ͊ͦͣ͊͞͡ ͙ͦͪͫͭ͟ ͔͠ 
͙ͣ͊͊ͭ ͙͙͔͒ͤͭ ͔͙ͫͭͯ͒ͤͭΣ ͎ͤ͊ͣͤͦͯ͞ ͙͊ͪ͊͒͘ ͙͙͍͔ͨͪ͋͗ͯ͊ͥͭͦ͡ ͤ͊ ͎͙͔ͨͪͦͪ͊ͣͭ ͦͤ͟ ͍͙͔ͤ͊ͤͦͭ͞ ͔͍͙ͭͪͤ͒ͦ 
͍ͦ ͍͔͔ͫͦͪͣͤͦͭͦ ͔͍ͪͦͨͫͦ͟ ΄͍ͯͣ͊ͪͫͭͦΣ ͔ͤ ͫ͊ͣͦ ͦ͒ ͤ͊ͯ;͔ͤ ͭͯͯ͟ ͙ ͦ͒ ͙ͨͪ͊ͭ͟;͔ͤ ͔͊ͫͨͭ͟Φ ˿͍͔͔͙͔ͦͪͣͤͭ 
͔͙ͭͣ ͙ ͙ͨͪͫͭ͊ͨ ͔ͫ ͤ͊ ͔ͤͦ͟͞ ͤ͊;͙ͤ ͙ ͎͊ͪ͊ͤͼ͙͊͞ ͊͘ ͎͔ͨͦͦͣ͊͡ ͙͍͊ͭͪ͊ͭͤͦͫͭ͟ ͤ͊ ͔͍ͫͯͨͤ͊ͭ͊͟ ͍ͤ͊ͫͭ͊ͤ͊ 
͎ͨͪͦͪ͊ͣ͊Σ ͙ ͭͦ͊ ͤ͊ ͙͔ͫͭ ͙ͭͪ ͙ͤ͊ͫͦ͟ ͤ͊ ̂˴ˮ˸ ̊̅ ͍ͦ ˿͔ͦͨ͟͞Φ  
  

˽͔ͪͯ͟ ͙͔ͦ͒ͪ͗͊ͤͭ ͋ͦ͟͡ ͔͍ͨͪ͒͊͊ͥ͊ ͙ ͔͔ͭͪͤͫ͊ͭ͊͟ ͍ͤ͊ͫͭ͊͊ ͍ͦ ͫͦͪ͊͋ͦͭ͊͟ ͫͦ ͔͎͙͔ͦͭ͟͡ ͦ͒ 
ˣ͔͙ͪͤͫͦͭ͟ ͙͍͔͙͔̂ͤͪͭͭ͘ ͊͘ ͙͔͔͙ͨͪͣͤͭ ͙ͤ͊ͯ͟ ͦ͒ ͍̊͊͞ͼ͙͊ͪ͊͞ ͔ͫ ͍͙ͦͦͣͦ͗͘ ͔ͨͪͤͦͫ ͤ͊ ͙͍ͫͯͫͭ͊͟ ͍ͦ 
ͦ͋͊ͫͭ͊͡ ͤ͊ ͊͘΄͙ͭͭ͊ͭ͊ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊ ͙ ͊͘;͍͍͔ͯͯ͊ͥ ͤ͊ ͙͋ͦͦ͡΄͊ͭ͊͟ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘, ͙ͦ͟ ͍ͦ ͙͙͙ͣͤ͊ͭͦͭ͘ 
͔͙ͨͪͦ͒ ͙͔͋͡ ͨͦͣ͊ͯ͟͡ ͔͙͊ͫͭ͊ͨͤ͘ ͍ͦ ͍ͤ͊ͫͭ͊ͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ͤ͊ ̊̅Φ ˿ͦ ͔͙ͪ͊͊͘͡ͼ͙͊ͭ͊͞ ͤ͊ ͍͙͔ͦ 
͔͍ͨͪ͒͊͊ͥ͊ ͍ͦ ͔͎͙͋ͪ͊ͤ͡;͙ͦͭ͟ ͔͎͙ͪͦͤ ͊ͦ͟͟ ͔͙͔ͫͭͯ͒ͤͭͭ ͭ͊͊͟ ͙ ͨͪͦͺ͔͙͔ͫͦͪͭ ͙ͣ͊͊ ͣͦ͗ͤͦͫͭ ͒͊ ͔ͫ 
͊ͨͦͤ͊͊͊ͭ͘͘ ͫͦ ͟͡ ͙͊ͫͺ͙͊͟ͼ͙͊ͭ͊͞ ͤ͊ ΄͙͔ͯͣͭ ͍ͦ ͍̊͊͞ͼ͙͊ͪ͊͞ ͫͦ ͍͙͙ͫͦ͟ ͍͔͙ͪ͒ͤͦͫͭ ͊͘ ͙͙͍͔͙͔͋ͦ͒ͪͭͭͦͭ͘Σ 
΄ͯ ͣ͊ͪͫ͊ͭ͊͟ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙͊͞ ͍ͦ ͍̊͊͞ͼ͙͊ͪ͊͞, ͙ͨ͊ͪͭͼ͙͙͍͙ͨ͊ͭͤͦͭ ͙ͨͪͫͭ͊ͨ ͍ͦ ͔ͪ΄͍͔͊͊ͥͭͦ ͤ͊ 
ͦͤ͟ͺ͙͙͔ͭͭ͟͡ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦΣ ͙͔ͨͪͣͤ͊ ͤ͊ ͎͔ͦͣ͡ ͋ͪͦ͞ ͙͙ͣͦ͋ͤ͡ ͙͊ͨ͊͟͡ͼ͙͙ ͍͙ͨͦͪ͊ͤ͘ ͫͦ 
΄͍ͯͣ͊ͪͫͭͦͭͦΣ ͙ͨͪͫͭ͊ͨͦͭ ͦͤ͟ ΄͙͔ͯͣͭ ͦ͒ ͔͊ͫͨͭ͟ ͤ͊ ͔͙͔͙ͦͫͫͭͣͫ͟͟ ͍͔͙ͪ͒ͤͦͫͭΣ ͊ ͔ͤ ͫ͊ͣͦ ͔͙ͦͤͦͣͫ͟͟Σ ͙ 
ͫ͡Φ 

 
˨͙͔͙ͪͭͤͦͭ͟ ͙͍ͨͪͦͦ͒͘ ͤ͊ ͔ͨͪͦͭͦͭ͟ ͎ͦ ͔͍͍͔ͨͪͭͫͭ͊ͯ͊ͣ ͍ͦ ͙͔ͪ͊ͣͭ͟ ͤ͊ ͔ͨͦͫͭͦ;͙͔ͭ͟ 

͔͙͙͙͊ͪ͒ͭͪ͊ͤ͟ ͙͙ͯͪͯͯͣ͟͟͡ ͤ͊ ͙͔ͭͪͭ ͙ͤ͊ͫͦ͟ ͤ͊ ̂˴ˮ˸ ͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞Φ ˽͔͔͙͔ͪ͒ͣͭͤͭ 
͎͙ͨͪͦͪ͊ͣ ͙ͦ͟ ͔͔ͨͪͭͪͨ͊ ͙͔͙ͣͤ͘ ͙ ͍ͪ͊ͦ͘͞Σ ͦ͒ͤͦͫͤͦ ͔͋͊ ͙͎͔͙ͨͪ͊ͦ͒ͤ͡ ͍͔ͫͦͦ͒ͭͤͦ ͤ͊ ͔͒ͤ͊ ͦ͒ ͼ͔͙͔ͭ͡ 
ͤ͊ ͔ͨͪͦͭͦͭ͟ ό͎͔ͨͦͦͣͦ͡ ͯ;͔͍ͫͭͦ ͤ͊ ͔͙ͭͣ ͦ͒ ͦ͋͊ͫͭ͊͡ ͤ͊ ͙͙͍͔͙͔͋ͦ͒ͪͭͭͦͭ͘ύΣ ͔ͫ ͔͍͔͙ͨͪͭͫͭ͊ͤ ͤ͊ 
͎͙͙͊ͤͫ͟͡ ͙͊͘͟͞ ͙ ͍ͦ ͔͔ͤ͊͘͡ ͋ͦ͊͞Σ ͙͊ͪ͊͒͘ ͎͔ͨͦͦͣ͊͡ ͍͙͙͍͒ͦͫͭ͡Φ ˽͔ͪͯ͟ ͙͍ͤΣ ͍͔͔͙͔ͫͦͪͣͤͭ ΄͙ͯͣ͊ͪͫ͟ 
͙͙ͨͪ͊ͭ͟͟ ͔ͫ ͙͍͒ͦ͋͗ͯ͊͊ͭ͡ ͒ͦ ͙͙͔͒ͤͭ ΄͙ͯͣ͊ͪͫ͟ ͙͔͔͙ͤ͗ͤͪΣ ͙ͦ͟ ͍ͦ ͙͙͒ͤͤ͊ ͔͠ ͔ͭͪ͋͊ ͔ͯͣ΄ͤͦ ͙ 
͎͍ͦ͒ͦͦͪͤͦ ͒͊ ͙ͨͪͫͭ͊ͨ͊ͭ ͦͤ͟ ͍͔͍͔ͫͨͪͦ͒ͯ͊ͥ ͤ͊ ͙ͨͪͤͼ͙͙͔ͨͭ ͤ͊ ͙͍ͦ͒ͪ͗ͦͭͦ͡ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ΄͙͔ͯͣͭ 
͙ ͔͔͙͔ͨͪ͒ͭ͡Φ ˹͊ ͪ͊ͦͭ͟͞ ͦ͒ ͍ͦ͊͊ ͋ͪͦ΄ͯͪ͊ ͔ͫ ͔͍͔͙ͨͪͭͫͭ͊ͤ ͔ͤͦͯ͟͟͡ ͙͙ͣͤ-͔͙ͨͦͫͭͪ ͦ͒ ͙͙͒ͦ͒ͨͦͣͫ͟͡ ͙ 
͔ͨͦͫ͡-͙͙͒ͨͦͣͫ͟͡ ͔͙ͭͣ ͙͔͙ͪ͊͋ͦͭͤ͘ ͦ͒ ͔͙ͣ͊͒ͦͤͫ͟͟ ͔͙ͫͭͯ͒ͤͭ ͫͦ ͨͦ͒͒ͪ΄͊͟ ͤ͊ ͍̊͊͞ͼ͊ͪͫ͊ͭ͊͟ 
͎͔͊ͤͼ͙͊͞ ͊͘ ͍ͪ͊ͦ͘͞ ͙ ͫͦͪ͊͋ͦͭ͊͟ όSDC) ͙ ˽˭˽ ͍ͦ ˸͔͙͊͒ͦͤ͊͟͞Σ ͫͦ ͺͦͯͫ͟ ͤ͊ ͔͙͔͊ͫͨͭͭ͟ ͤ͊ 
͙͙͍͔͙͔͋ͦ͒ͪͭͭͦ͘ ͭ ͙ ͊͘΄͙ͭͭ͊ͭ ͊ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊ ͙ ͫͦ ͔͔͔͙ͣͤͭ͡ ͤ͊ ͔͙͔͙ͦͫͫͭͣͫ͟͟ ͙ͨͪͫͭ͊ͨ ͍ͦ 
͍͍͔ͯͨͪ͊ͯ͊ͥͭͦ ͫͦ ΄͙͔ͯͣͭ ͙ ͔͙͔ͨ͊͗ͭ͘͞Φ 
 

˽ͪ ͦͺΦ ͒-ͪ ˤ͊ͭͦ͟͡ ˢ͍͙ͤ͒ͦͤͦͫ͟Σ  
˴ͦ ͙ͦͪ͒ͤ͊ͭͦͪ ͤ͊ ͔ͨͪͦͭͦͭ͟ ͊͘ ̂ ˴ˮ˸ - ̊ ͙ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞  

 ʕ



α˾͍͊ͦ͘͞ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͤ͊ ̂˴ˮ˸ ς ̊ ͙ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ά 
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STATEMENT OF THE PROJECT COORDINATOR FOR UKiM FACULTY OF FORESTRY IN SKOPJE 
 
 

uring the timeframe of the Nature Conservation Programme in Macedonia, the Faculty 
of Forestry in Skopje, UKIM, had an excellent opportunity for a period of several years, 
and with support of Bern University for Applied Sciences (BFH-HAFL) in Switzerland, to 

dedicate their work on improving the curricula regarding biodiversity and introducing novel forestry 
practices. During the process, the professors were informed about and gained in-depth knowledge 
about study programs at other forestry faculties in Europe, with special attention to aspects of 
biodiversity and nature conservation. This enabled several important aspects to be introduced in the 
curricula of the Faculty of Forestry in Skopje - biodiversity, nature conservation, other functions of 
forests, new approaches in forest cultivation as well as introduction of elements of environmental 
approach in forest and landscape management. We are certain that these changes will be most 
beneficial for future students, mostly because of the approximation of the study programs to newest 
trends in modern European forestry, not only from a scientific, but also from practical aspects. These 
contemporary topics and approach are guarantee for bigger attractiveness of the entire curricula, valid 
for all three branches at the Faculty of Forestry. 

 
Through the realization of block lectures and field classes in cooperation with colleagues from BFH-
HAFL, Switzerland, it was possible to transfer experiences and knowledge in the field of nature 
protection and conservation of biodiversity, which in the previous period were included to a lesser 
extent in the curriculum of the Faculty of Forestry in Skopje. Through the lectures in the Bregalnica 
region, students and professors alike, as well as participating forestry engineers had the opportunity to 
learn about the classification of forests in Switzerland with high biodiversity values, the administration 
of forestry in Switzerland, participatory approach in dealing with conflicts in forestry, use of various 
mobile apps related to forestry, approach to forestry from an environmental point of view as opposed to 
the economic, etc.   
 
The final product of the project is presented as part of the current accredited curricula on the three 
departments of the Faculty of Forestry in Skopje. The particular subjects/programs which underwent 
change and development, i.e. were adjusted accordingly to meet one of the goals of the project 
(increment of biodiversity related topic and materials), are presented in English and in green color, for 
easier notice.  It is through these subjects that the current forestry practices are made closer to future 
forestry engineers, which will be responsible in the future to skillfully and responsibly approach 
execution of the principles of sustainable management of forests and landscapes. At the end of this 
brochure are presented a few mini-posters from the undergraduate and postgraduate topics produced 
by Macedonian students, and with the support of the Swiss Agency for Development and Cooperation 
(SDC) and NCP in Macedonia, with focus on aspects of biodiversity and nature protection and with 
elements of ecosystem approach in management of forests and landscapes. 
 
 
Prof. dr. Vlatko Andonovski,  
Project coordinator for UKiM Faculty of Forestry in Skopje 
  
  

D 



α˾͍͊ͦ͘͞ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͎͙ͨͪͦͪ͊ͣ ͤ͊ ̂˴ˮ˸ ς ̊ ͙ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ά 
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˻˽̊́ˮ ˮ˹̅˻˾˸ˢ̇ˮˮ ˭ˢ ̊̂˸ˢ˾˿˴ˮ˻́ ̅ˢ˴̂˶́˩́ ˤ˻ ˿˴˻˽˳˩ 
 

˴͙ͦͤͭ͊ͭͤ͟ ͙ͤͺͦͪͣ͊ͼ͙͙  

ˢ͔͒ͪͫ͊ 
͙͍͔͙͔̂ͤͪͭͭ͘ α˿ .͍ ˴ ͙͙ͪ͡ ͙  ˸ ͔ͭͦ ͙͒ ά͞ ͍  ͦ˿ ͔ͦͨ͟͞ 

̊ͯͣ ͊ͪͫ͟  ͙ͅ ͊ͯͭ͟͡ ͔ͭ ͍  ͦ˿ ͔ͦͨ͟͞ 
̂͡. αмс ˸͔͊͒ͦͤͫ͊͟͟ ͙͎͋ͪ͊͒͊ά ͋ ͪΦ м 

1000 ˿ ͔ͦͨ͟͞ 
 

͔͔́͡ͺͦͤ: (02)3165777 (͔͒ ͊ͤ͟ ͊ͭ), (02)3135033 (ͼ͔ͤͭͪ͊͊͡)  
͔͔́͡ͺ͊ͫ͟: (02)3164560 

 
Eπͨ ͦ΄ͭ͊: sumarski@sf.ukim.edu.mk  ˮ͔͔ͤͭͪͤͭ-͙ͫͭͪ͊ͤͼ͊Υ http://w ww.sf.ukim.edu.mk 

 
 

ˮ͙ͫͭͦͪ͊͞ ͭͤ  ͊̊ ͙ͯͣ͊ͪͫͦͭ͟ ͅ ͔͊ͯͭ͟͡ ͍ͭ  ͦ˿ ͔ͦͨ͟͞ 
 
͙̊ͯͣ͊ͪͫͦ͟  ͭͺ͔͊ͯͭͭ͟͡ ͍ ͦ˿͔ͦͨ͟͞ ͨͪ  ͙͙͍͔͙͔̂ͤͪͭͭͦ͘  ͭα˿ .͍ ˴͙͙ͪ  ͡  ͙˸͔͙ͭͦ͒͞ά ͍ ͦ˿͔ͦͨ͟͞,  ͔͍ͦͫͤͦ͊  ͍ͤ ͦ1947 ͎͙ͦ͒ͤ͊Φ ́ͦ͞ ͍͔ͦ͒ͤͦ ͔ 
͙ ͍͔ͨͪ͊ͤ ͔͙ͤ͊ͫ͒ͤ͟͡ ͤ͊ ͙̊ͯͣ͊ͪͫͦͭ͟ ͙͙ͤͫͭͭͯͭ ͍ͦ ˿͔ͦͨ͟͞ ͦ͟͞ ͔ ͺ͙ͦͪͣͪ͊ͤ ͍ͦ мфпп ͎͙ͦ͒ͤ͊Σ ͊ ͦ͒ мфтс ͎͙ͦ͒ͤ͊ ͔ ͙͔͎͙ͤͭͪͪ͊ͤ ͫͦ 
͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞Φ  ˨͔ ͔ͤ  ͫͭͦ  ͨͪ͞ ͔ͭͫͭ͊ ͍͍ͯ͊ ͔͙͍͔͒ͤͫͭͤ͊ ͍͙͍ͫͦͦͦ͋ͪ͊ͦͤ͘͟  ͊  ͙ͤ͊ ;ͯͤ ͙ͦͫ ͭͪ͊ ͍͗ͯ͊;͊͟ ͙͙ͤͫͭͭͼ͙ͯ͊͞ ͦ  ͒
ͦ͋͊ͫͭ͊͡ ͤ ͊΄͍ͯͣ͊ͪͫͭͭͦ ͦΣ  ͔ͨ͊͗ͤͦͭͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞ ͙ ͔͙͔͔͙͎ͦͤ͗ͤͪͤͦͭ͟ ͙ ͔͔ͦͣͤ͊͟ͽ͔ͣͤͭͦͭ  ͍  ͦ˾ ͔ͨ ͙ͯ͋͟͡  ͊˸ ͊͟ ͔͙͒ͦͤ͊͞. 
͙̊ͯͣ͊ͪͫͦ͟  ͭ ͺ͔͊ͯͭͭ͟͡, ͦ͒  ͦͫ ͍͔ͤͦ͊ͥͭ  ͦ ͍ͦ 1947 ͎͙ͦ͒ ͤ͊, ͨ͊ ŝͫ ͒ͦ  1975 ͎͙ͦ͒ ͤ͊, ͺͯͤ͟ͼ͙͙ͦͤͪ͊͡ ͊ͦ͟͟ ͔ͦ͒͒  ͡ ͍ͦ ͪ͊ ͣ͟ ͙͔ͭ ͤ͊ 
˭͔͔ͣͦ͒͞͡ ͫͦ͟π͙́ͯͣ͊ͪͫͦ͟  ͭ ͺ͔͊ͯͭͭ͟͡ ͍ ͦ ˿͟ ͔ͦͨ͞. ˽͔ͦͭͪ͋ ͊ͭ͊ ͦ͒  ͔ͨͦͭͫͤ͊ ͫͨ ͼ͔͙͊͞ ͙͊͘͡ͼ͙͊͞  ͙ ͍͔͙͔ͫͦͦ͒ͭͤͭ ͫͨ ͼ͔͙͙ͅ ;ͤ ͦͫͭ  ͙
͍͙͔ͯͫͦ͡͡ ͦ͒ ͒ͦͭͦ ͎͊΄͙ͤͭͦ ˭͔ ͔ͣͦ͒ͫͦ͟͞͡π͙́ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͒  ͊ͫ ͔ͺͦ ͙ͪͣͪ͊͊ͭ ͍͒͊ ͔ͨͦͫ͋ͤ  ͙ͺ͊ͯ͟ ͔ͭ͡ ͙ͭ π ̊ͯͣ͊ͪ ͙ͫ͟ ͺ͊ͯ͟ ͔ͭ͡  ͭ  ͙
˭͔͔ͣͦ͒͞͡ ͙ͫ͟ ͅ ͊͟ ͔ͯͭ͡ .ͭ 
ˤ  ͦͯ;͔͋ͤ͊ ͭ͊ 1970/71 ͎͙ͦ͒ͤ͊  ͔ ͺ͙ͦͪͣͪͤ͊͊ ͍ͤͦ͊ ͤ͊ ͫͦ͊͟ ͘ ͍͊ͦ͋ͪ͊ͦ͘ ͙͊ͤ  ͔ ͤ͊ ͍͙ͫͦͦͫͭͪͯ͟;͙ͤ ͊͒ͪ͟  ͙ ͦ͒ ͦ͋͊ͫͭ͊͡ ͤ͊ ͍͒ͪͤ͊ͭ͊ 
͙ͤ͒ͯͫͭͪ ͙͊͞. 
˻͒  1985 ͒  ͦ1997 ͎ ͙ͦ͒ͤ  ͊ͤ  ͊̊ ͯͣ ͙͊ͪͫͦͭ͟ ͅ ͔͊ͯͭ͟͡  ͭͨ ͦͫͭͦ͞ ͊ͭ ͒ ͍͔ ͤ ͊ͫͦ͟ :͙ 
π ̊ ͍ͯͣ͊ͪͫͭͦ  ͙
π ˨ ͍ͪͤ  ͙͊ ͤ͒ ͙ͯͫͭͪ͊͞. 
ˤ  ͦͯ ;͔͋ͤ͊ ͭ͊ 1998/99 ͎͙ͦ͒ͤ͊, ͤ ͍͊ͫͭ͊͊ͭ͊ ͤ  ͊͒ ͦ͒ ͙ͨͦͣͫ͡ ͙͟ ͫ ͙͙ͭͯ͒ ͔  ͦ ͎͙͙ͪ͊ͤͪ͊ͤ͊͘ ͍  ͦ4 ͫ ͙ͭͯ͒ͫ͟  ͙ͨ ͎ͪͦͪ ͙͊ͣ: 
π ̊ ͍ͯͣ͊ͪͫͭͦ, 
π ˻ ͔͔ͤͯ͘͡ ͍͔͊ͥ ͙  ͯ ͤ͊ ͔͍͔ͨͪ͒ͯ͊ͥ ͤ  ͊͗ ͙͍ͦͭͤ͊ ͭ͊ ͫ ͔ͪ ͙͒ͤ ,͊ 
π ˸ ͔ͻ͊ͤ ;͙͊͟ ͭ ͻ͔͎͙ͤͦͦ͊͡͞ ͤ  ͊͒ ͍ͪͦͭ  ͦ  ͙
π ˽ ͔͙ͪͦͭ͟ ͪ͊ͥ  ͔͙  ͭ ͔ͻ͎͙ͤͦͦ͡ ͊͞ ͤ  ͊ͣ ͔͋ ͔͡ ͙  ͔ ͔͙͔ͤͭͪ .ͪ 
ˤ  ͦͯ;͔͋ͤ͊ ͭ͊ 2004/2005 ͎ͦ .͒ ͤ͊ ͍͙ͫͭ͊ͤͭ ͔͎ͨͪͦͪͣ͊  ͙ͫ ͔ ͼ͔ͦͫͤ͡  ͎͔ͦͯͫͦ͊ͤͫ͡  ͙  ͙ͦ͟ ͣͨ͊ ͙͙ͭ͋ͤ͡  ͙ͫ ͔͍ͦͪͦͨͫ ͙ͭͦ͟ ͪ͟ ͔͙͒  ͭͭͪ͊ͫͤͺ͔ͪ  
͙͔ͫͫͭͣ (˩˴́˿). ˿͙͔ͭͯ͒ͪ͊ͥͭͦ ͔ͫͨͦͪ͒ ͍͙ͦ  ͔ ͤ͊ ͍͙ͫͭ͊ͤ ͎ͨͪͦͪͣ͊  ͙ ͭͪ͊ ͔ 8 ͔͔͙ͫͣͫͭͪ. ˽  ͍ͦ͊ͪ͘΄͍͔ͯ͊ͥ ͤ͊ ͙͒ͦ͒ͨ͡ ͦͣͫ ͙͟ ͔ͭ ͙͙ͫͭͯ͒ 
͙͊ͤ͒͒͊ͭͦͭ͟ ͫ  ͔ͫ ͔ͭ ͤͯ͟ ͍͊ ͫ  ͦ͘ ͍͔͊ͥͭ ͦ˨ ͙ͨ͡ ͦͣ ͙ͪ͊ͤ ́ ͯͣ͊ͪͫ͟  ͙͙ ͤ͗ ͔͔ͤ ,ͪ ͦ ͒ͤͦ ͫͤ  ͦ˨ ͙͙ͨͦͣ͡ ͪ͊ͤ  ͙ ͤ͗ ͔͔ͤͪ ͨ  ͦ͒ ͍ͪͤ  ͙͊ ͙ͤ͒ͯͫͭͪ ͊͞. 
ˤͦ ͨͦ;͔ͭͦͦͭ͟ ͤ͊ нлмм ͎͙ͦ͒ͤ͊ ͦ͒ ͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ ͔ͫ ͙͍͍͒ͦͯ͊͘͞ ˮ͙ͤͫͭͭͯͭͦͭ ͊͘ ͍͒ͪͤ͊ ͙͙ͤ͒ͯͫͭͪ͊͞ ͙ ͺ͔͊ͯͭͭͦͭ͟͡ 
͍ͨͪͦ͒ͦ͗ͯ͊͡ ͒͊ ͺͯͤ͟ͼ͙͙ͦͤͪ͊ ͫͦ н ͙͙ͫͭͯ͒ͫ͟ ͎͙ͨͪͦͪ͊ͣ ͙ ͭͦ͊Υ 
π ̊ ͍ͯͣ͊ͪͫͭͦ  ͙ 
π ˻ ͔͔ͤͯ͘͡ ͍͔͊ͥ ͙  ͯ ͤ͊ ͔͍͔ͨͪ͒ͯ͊ͥ ͤ  ͊͗ ͙͍ͦͭͤ͊ ͭ͊ ͫ ͔ͪ ͙͒ͤ  ͊
˻͒  ͯ ;͔͋ͤ͊ ͭ͊ нлмоκмп ͤ͊ ͙̊ͯͣ͊ͪͫͦͭ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ ͔ͫ ͔͙͙͙͊ͪ͒ͭͪ͊ͤ͟ ͙ͭͪ ͙͙ͫͭͯ͒ͫ͟ ͎͙ͨͪͦͪ͊ͣ ͙ ͭͦ͊Υ 
π ̊ ͍ͯͣ͊ͪͫͭͦ, 
π ˽ ͔͊͗ͤͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞  ͙
π ˩ ͙͔ͦͤ͗ͤ͟ ͔͙͎ͪͤ ͙ ͔͔ͦͣͤ͊͟ͽ͔ͣͤͭ. 

mailto:sumarski@sf.ukim.edu.mk
http://www.sf.ukim.edu.mk/
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˻͎͙ͪ͊ͤ͊͘ͼ͙ͫ͊͟ ͫͭͪͯͭͯͪ͊͟  ͤ  ͊̊ ͙ͯͣ͊ͪͫͦͭ͟ ͅ ͔͊ͯͭ͟͡ ͍ͭ  ͦ˿ ͔ͦͨ͟͞ 

˹  ͊̊ ͙ͯͣ͊ͪͫͦͭ͟ ͅ ͔͊ͯͭ͟͡ ,ͭ ͟ ͊͟  ͦͦ ͎͙ͪ͊ͤ͘ͼ͙͊ͫ͟  ͙͔ ͙͙͒ͤͼ͙ , ͅ ͯͤ ͼ͙͟ ͙ͦͤ ͪ͊͊ͭ 11 ͟ ͔͊ͭ͒ͪ .͙  
ω ˴ ͔͊ͭ͒ͪ͊ ͘ ͊ ͙͋ͦͭ͊ͤ͊͟ ͙ ͔͎͙͒ͤ͒ͪͦͦ͊͡͞ 
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊́ ͯͣ͊ͪͫ͊͟ ͎͔͔͙ͤͭ͊͟ ͙ ͎͍͔ͦ͋͊ͦͪͦ͒ͯ͊ͥ͡ ͤ͊ ΄͙͔ͯͣͫͭ͟ ͍͒ͪ͊͞ ͙ ͔͙͍͙͔͒ͦͪ͊ͭͤͭ͟ ͔͙ͪ͊ͫͭͤ͊͞ 
ω ˴ ͔͊ͭ͒ͪ͊  ͘ ͊  ͫ ͔͔͍ͣͤ͊ͪͫͭͦΣ ͙ͪ͊ͫ͊͒ͤͼ͙ ͙ ͙͎͍͔ͨͦ͒ͤͯ͊ͥ ͤ͊ ΄͙ͯͣͫ͟ ͟ ͯͭͯͪ͡  ͙
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊ͦ ͎͒͡ ͔͍͔͒ͯ͊ͥ ͤ  ͊́ ͯͣ ͙ͭ  ͔
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊͘ ͊́ͭ ͙ͭ͊ ͤ  ͊́ ͯͣ ͙ͭ  ͔͙  ͒ ͍ͪͦͭ ͦ
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊͡ ͍ͦ ͍ͫͭͦ 
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊́ ͯͣ ͊ͪͫ͟  ͙ͭ ͔ͻ͙͙ͤ͟ ͙  ͦ ͔ͨͪ ͊ͼ͙͙ 
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊͘ ͔ͣ ͙͞΄͔ͭ ͙  ͍ ͦ͒͊ 
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͔͊ ͦͤͦ͟ ͙ͣ͊͟ ͙  ͦ ͎͙ͪ͊ͤ͊͘ͼ͙ ͊͞ ͤ  ͊́ ͍ͯͣ͊ͪͫͭͭͦͦ 
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊ͯ ͔͍͔ͪ͒ͯ͊ͥ ͤ  ͊́ ͙͔ͯͣͭ 
ω ˴ ͔͊ͭ͒ͪ͊ ͘  ͊ͨ ͔͙͔ͪͦͭͪ͊ͥ͟ ͙  ͨ ͙͎͔ͦ͒͊ͥ ͤ  ͊͘ ͔͔͙ͤ͡ ͨ ͍ͦͪ΄͙ ͙ͤ 

 

˹͍͔͊ͫͭ͊ͤ ͊͒͊ͪ͟ 
 
˾͔͍͙͒ͦͤ ͨͪͦͺ͔͙ͫͦͪ 

-˨ͪ ˮ͍͊ͤ ˣ˶ˮ˹˴˻ˤΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˴͔ͦ͡ ˤˢ˿ˮ˶˩ˤ˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˨͊ͤ͊ ˨͙ͤ͊ ˴˻˶˩ˤ˿˴ˢΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˤ͙͙͊͒ͣͪ͡ ˸ˢ˶˩́ˮ˵Σ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˿͔ͭͪ͊͞ ˹ˢ̉˩˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˹͙ͦ͊͟͡ ˹ˮ˴˻˶˻ˤΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˳͙͊ͫͣͤ͊͟ ˾ˮ˭˻ˤ˿˴ˢ ˢ́ˢ˹ˢ˿˻ˤ˿˴ˢΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˽͔͊ͤ͒ ́˾ˢ˳˴˻ˤΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˢ͔ͫ͊ͤ͒͊ͪ͟͡ ́˾˩˹˨ˢ̅ˮ˶˻ˤΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˳͔͊ͤ ˢ̇˩ˤ˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˴͙͙ͪ͡ ˿˻́ˮ˾˻ˤ˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˷ͯͨ;ͦ ˹˩˿́˻˾˻ˤ˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˸͔͊͒ͦͤ͊͟͟ ˿́˻˳ˢ˹˻ˤ˿˴ˢΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 

 

ˤ͔͙ͦͤͪ͒ͤ ͨͪͦͺ͔͙ͫͦͪ 
-˨ͪ ˹͙ͦ͟͡;ͦ ˤ˩˶˴˻ˤ˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˮ͔ͪͤ͊ ˽ˢ˽ˢ˭˻ˤˢ-ˢ˹ˢ˴ˮ˩ˤˢΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˭͍͒ͪ͊ͦ͟ ́˾ˢ˳ˢ˹˻ˤΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˤ͊ͭͦ͟͡ ˢ˹˨˻˹˻ˤ˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗. 

 

˨ͦͼ͔͙ͤͭ 
-˨ͪ ˮ͍͊ͤ ˸ˮ˹̉˩ˤΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
-˨ͪ ˣͦ͊ͤ͞ ˿ˮ˸˻ˤ˿˴ˮΣ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 

 

˿ͭͪͯ;͙ͤ ͙ͫͦͪ͊͋ͦͭͤͼ͙ 
˸͎͔͊͒͊ͤ͊͡ ˤˮ˥˺˩ˤˮ˵Σ ͙͒ͨ͡Φ΄ͯͣΦ͙ͤ͗Φ 
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˿͙ͭͯ͒ͫ͊͟ ͨ ͎ͪͦͪ͊ͣ :͊ ̊ ̂˸s ˾˿́˻ʕ  
 

˻ͫ ͍͙ͤͦͤ  ͨ ͦ͒͊ͭͼͦ  ͙͘  ͊ͫ ͙ͭͯ͒ͫ ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ͊ 

˹͙͍͊͘ ͤ  ͊ͫ ͙ͭͯ͒ͫ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ  ͊ ͍̊ͯͣ͊ͪͫͭͦ 

˹͙͍͊͘ ͤ  ͊ͨ ͔͎ͪ͒͊͡ ͊;ͭͦ ͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞Σ  ̊ͯͣ͊ͪͫ͟  ͙ͅ ͊ͯ͟͡ ͔ͭͭ ͍  ͦ
˿͔ͦͨ͟͞  

͔́ͪ͊ͥ  ͔ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ 4 ͎ ͙ͦ͒ ͙ͤ /  8 ͫ ͔ͣ ͔͙ͫͭͪ 

̂ͫ ͍ͦ͡  ͙͘  ͊͘ ͙͊ͨ΄ͯ ͍͔͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ ˻ͫ ͍͙ͤͦͤ  ͯ ͍͙ͫͦ͡: ͍  ͦͫ ͎ͦ ͊ͤͦͫͫ͡ ͭͫ  ͦ͘ ͊ͦͤͫ͟ ͙ͭ͟  ͔ͨ ͪͦ ͙͙ͨͫ ͙  ͫ  ͦ͊ ͙ͭͭ͟ ͔ͤ  ͊
̂ͤ ͙͍͔͙͔ͪͭͭͦ͘  ͭα˿͍Φ ˴ ͙͙ͪ  ͙͡  ˸ ͔͙ͭͦ͒͞ά ͍  ͦ˿ ͔ͦͨ͟͞ 

˻ͨ΄͙ͭ ͙  ͫ ͔ͨͼ͙ͺ͙ ;ͤ  ͙͟ ͦͣ ͔ͨ ͔ͭͤͼ͙  ͙ ˨͙͙͙ͨͦͣͪ͊ͦͤ͡  ͭ ΄ͯͣ͊ ͙ͪͫ͟ ͙͔͔ͤ͗ͤ  ͪ ͤ͊ ͙ͫͭͯ͒ͫ͊͟ ͭ͊ ͎ͨͪͦ ͪ͊͊ͣ ̊ͯ ͍ͣ͊ͪͫͭ ͦ ͎͙ ͪ͊ ͙͋ͦͭ  
͔͙ͫ͒ͤ͡ ͔ͭ ͪ͊͋ͭͦ:͙ ͎͔͍ͦ͒͒ͯ͊ͥ͡  ͔ ͤ͊ ΄ͯͣ ,͙ ͔͍ͯͪ͒ͯ͊ͥ  ͔ ͤ͊ ΄ͯ ͙ͣ, ΄ͯͣͫͦ͟ ͔͔ͫͣ ͍ͤ͊ͪͫͭͦ , 
ͪ͊ͫ͊ ͙͒ͤ ;ͦ͟ ͨͪ ͙͍ͦͦ͒͘ ͍ͫͭ ,ͦ ͙͎͍͔ͨͦ͒ͤͯ͊ͥ ͤ͊ ΄ͯͣͫ͟ ͙ͯͭͯͪ͟͡,͙ ͊́ͭ͘ ͙ͭ͊ ͤ  ͊΄͙ͯͣͭ,͔ ΄͙ͯͣͫ͟ ͔ͭ 
͍͒ͪ͊͞  ͙͔͙͍͙͒ͦͪ͊ͭͤͭ͟ ͔͔͙ͪ͊ͫͭͤ͞,͊ ͊͘ ΄͙ͭͭ ͊ͤ͊ ͍͒ͪͦͭͦ, ͙͎ͪ͊͒͋͊͘  ͙ͦ͒ ͍ͪ͗ͯ͊ͥ ͔ͤ͊ ΄͙ͯͣͫ͟ 
ͨ͊ ͙ͭ΄ͭ͊, ͒ͦͤ͊͊͘͟  ͤ͊ ͍͒ͪ͊͞ ͊͘ ͔ͫ;͊Σ ͙͔͔ͦͪͫͭͥ͟ ͤ͊ ΄͙ͯͣΣ ͭͪ͊ͤͫͨͦͪ ͭͤ͊ ΄ͯͣͫ͟ ͙ͫͦͪ ͙͔͙ͭͣͤͭ, 
͎͍͙ͭͪͦ ͊͞ ͫ  ͦ́ ͙ͯͣͫ͟ ͨ ͙͍͙ͪͦ͒ͦ͘, ͨ ͔͙͔ͪͦͭͪ͊ͥ͟ ͙  ͨ ͙͔͊ͤͪ͊ͥ͡ ͤ  ͊ͻͦͪ ͙ͭͯͭͯͪͤ͟͡ ͙ͦ ͔͋ͭ͟͞,͙ ͘ ͊΄͙ͭͭ͊ 
ͤ͊ ͨ ͙ͪͪ͒ͦ͊ͭ͊ ͙  ͦ ͙ͦͤ͊ͭ͊͟͡, ͦ ͎͔͍͒͒ͯ͊͡ ͔ͥ ͤ  ͙͍͔͊͒; ͙  ͡ ͍ͦͤͦ ͫ ͭͦ ͍ͨ͊ͤͫͭ ,ͦ ͯ ͨͪ ͍͍͊͊ͯ ͔ͥ ͫ  ͦ́ ͙ͯͣͫ͟ 
͙ͨͦ͗͊ͪΣ ͎͍͔ͦ͋͊ͦͪͦ͒ͯ͊ͥ͡ ͤ͊ ΄͙͔ͯͣͫͭ͟ ͍͙͍͙͒ͦ ͍͒ͪ͊͞Σ ͔͙ͣͦͪ͊͡ͼ͙͊͞ ͤ͊ ͔͎͙͙͒ͪ͊͒ͪ͊ͤ ΄͙ͯͣ ͙ 
΄͙͙͊ͪ͟. 

ˢ͔͙͊͒ͣͫ͟͟ ͤ ͙͍͊͘ ͟ ͦ͞ ͫ  ͔ͫ ͔͍ͭͤͯ͊͟ ͫ  ͦ
͍͊ͪ͘΄͍͔ͯ͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ 

˨͙͙ͨͦͣ͡ ͪ͊ͤ  ́ ͯͣ ͊ͪͫ͟  ͙͙ ͤ͗ ͔͔ͤͪ ͨ  ͦ́ ͯͣ ͍͊ͪͫͭͦ 

 

˽͊ͤ͡ ͤ  ͊ͫ ͭͯ͒ ͙ͫ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ͊ ̊ ̂˸s˾˿́ʕ  ˻

ͪ
Φ
 
͋
ͪ
Φ

 

˴ͦ͒ ˹͍͊ͫͦ͡ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 

˹͔͔͔͒ͤ͡ 
ͺͦͤ͒ 

 
˽         ˤ 

˩˴́˿ 

˿͔͔ͣͫͭ͊ͪ м 

1 ̊̅млм 9͙͎͙ͦͣ͊ͭͦͦ͊͟͟͡͡͞ 3 2 6 

2 ̊̅млн ˣ͙ͦͭ͊ͤ͊͟ 4 3 6 

3 ̊̅ммл ˸͔͙͊ͭͣ͊ͭ͊͟ 2 2 6 

4  ˮ͔͋ͦͪͤ͘ м   6 

5  ˮ͔͋ͦͪͤ͘ н   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ н 

6 ̊̅млп ˽͔ ͎͙͒ͦͦ͊͡͞ ͫͦ ͔͎ͨͭͪͦ͊ͺ͙͊͞ 4 3 6 

7 ̊̅млр ˥͔͔͙ͦ͒͊͘͞ ͫͦ ͔ͭͻ͙ͤ;ͦ͟ ͼ͔ͪͭ͊ͥ 4 3 6 

8 ̊̅млс ˨͔͎͙ͤ͒ͪͦͦ͊͡͞ 4 3 6 

9 ̊̅мло ˤ͍͔ͦ͒ ͍ͦ ͎͔͙ͪ͊͒͗ͤ΄͍ͭͦ 3 2 6 

10  ˮ͔͋ͦͪͤ͘ о   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ о 

11 ̊̅ммм ͙̅ͭͦͼ͔͎͙ͤͦͦ͊͡͞ 3 2 6 

12 ̊̅мму ˸͔ͻ͙͊ͤ͊͘ͼ͙͊͞ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ 3 2 6 

13 ̊̅ммп ˭͔͎͙ͦͦͦͦ͊͟͡͞ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊͟ ͤ͊ ͙͍͔͒;ͦͭ 3 2 6 

14 ̊̅ммо ͙͎͙̅ͭͦͨ͊ͭͦͦ͊͡͞ 3 3 6 

15  ˮ͔͋ͦͪͤ͘ п   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ п 

16 ̊̅ммф ͙̊ͯͣͫ͟ ͙ͯͭͯͪ͟͡ 3 3 6 

17 ̊̅ммн ˩͎͙ͤͭͦͣͦͦ͊͡͞ 3 3 6 

18 ̊̅мнм ˨͔͔͙ͤ͒ͪͦͣͭͪ͊͞ 3 3 6 

19  ˮ͔͋ͦͪͤ͘ р   6 

20  ˮ͔͋ͦͪͤ͘ с   6 
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ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ р 

21 ̊̅мно ˻͎͔͍͔͒͒ͯ͊ͥ͡ ͤ͊ ΄͙͔ͯͣͭ 4 2 6 

22 ̊̅мнс ˸͔͙ͦͪ͊͡ͼ͙͊͞ ͤ͊ ͔͎͙͙͒ͪ͊͒ͪ͊ͤ ΄͙ͯͣ ͙ ΄͙͙͊ͪ͟ 3 2 6 

23  ˮ͔͋ͦͪͤ͘ т   6 

24  ˮ͔͋ͦͪͤ͘ у   6 

25  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ м - ̂ ˴ˮ˸   2 

26  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ н - ̂ ˴ˮ˸   2 

 001 ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ ς ͔ ͔͙ͫͤͫ͟ ͔͊ͫͨͭ͟ 0 2 2 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ ͊ͪ с 

27 ̊̅мнп ˴͙͔͔ͦͪͫͭͥ ͤ͊  ΄͙͔ͯͣͭ 4 3 6 

28 ̊̅мнр ͙̊ͯͣͫ͟ ͭͪ͊ͤͫͨͦͪͭ 3 3 6 

29 ̊̅мнн ˶͍͍ͦͫͭͦ 3 2 6 

30  ˮ͔͋ͦͪͤ͘ ф   6 

31  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ о - ̂ ˴ˮ˸   2 

 002 ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ ς ͔ ͔͙ͫͤͫ͟ ͔͊ͫͨͭ͟ 0 2 2 

 003 ͔͙̅ͪ͊ͤ͊͞͡ ͨͪ͊ͫ͊͟ ς ͒ ͔͡ м 0 2 2 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ 7 

32 ̊̅млу ˸͔ͤ͊ͽ͔ͣͤͭ ͤ͊ ͔͙͙ͨͪͭͨͪ͊ͭ͊͞͞ 3 2 6 

33 ̊̅мто ˸͎ͤͦͯͺͯͤ͟ͼ͙ͦͤ͊ͤͦ͡ ͙͍͔ͫͭͦͨ͊ͤͫͯ͊ͥ ͫͦ ΄͙͔ͯͣͭ 3 1 6 

34  ˮ͔͋ͦͪͤ͘ мл   6 

35  ˮ͔͋ͦͪͤ͘ мм   6 

36  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ п - ̂ ˴ˮ˸   2 

 004 ͔͙̅ͪ͊ͤ͊͞͡ ͨͪ͊ͫ͊͟ ς ͒ ͔͡ н 0 2 4 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ у 

37 ̊̅мнт ͔͍͔̂ͪ͒ͯ͊ͥ ͤ ͊ ΄͙ͯͣ 3 3 6 

38 ̊̅млф ˩͙ͦͤͦͣ͊͟͟ ͤ͊ ͔͙͙ͨͪͭͨͪ͊ͭ͊͞͞ 3 3 6 

39 ̊̅млт ˭͊΄͙ͭͭ͊ ͤ͊ ΄͙͔ͯͣͭ ͙ ͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤ 4 2 6 

40  ˮ͔͋ͦͪͤ͘ мн   6 

  ˨͙ͨͦͣͫ͊͟͡ ͪ͊͋ͦͭ͊ 0 6 6 

ˤͯͨͤͦ͟ 30 

 
 
 
 
 

˾˩˴ˢ˽ˮ́̂˶ˢ̇ˮ˳ˢ ˴˾˩˨ˮ́ˮ 

24  ˭͙͔͙͊͒ͦ͗ͭͤ͡͡ ͔͔͙ͨͪ͒ͣͭ 144 

12  ˮ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ 72 

4  ˮ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ ς ̂ ˴ˮ˸ 8 

3  ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ 10 

1  ˨͙ͨͦͣͫ͊͟͡ ͪ͊͋ͦͭ͊ 6 

ˤͯͨͤͦ͟ 240 
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̊̂˸ˢ˾˿́ˤ˻ - ˮ ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ 
 

ͪ
Φ
 
͋
ͪ
Φ

 

ͦ͒͟ ˹͍͊ͫͦ͡ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 

˹͔͔͔͒ͤ͡ 
ͺͦͤ͒ 

 
˽         ˤ 

˩˴́˿ ˿͔͔ͣͫͭ͊ͪ 

˭͙͙ͣͫ͟ ͔͔͙ͫͣͫͭͪ - т ͦ͒ мп 

1 ̊̅мрп ͔͙̆ͣ͊͞ 2 1 6 1, 3 

2 ̊̅мрл ˴͔͙ͦͣͨͯͭͪͫ͟͞ ͙͊ͨ͊͟͡ͼ͙͙ 1 2 6 1, 3 

3 ̊̅мро ͎́ͦͨͦͪ͊ͺ͙͊͞ 2 2 6 1, 3 

4 ̊̅мрф ˸͙͙͎͙ͪͦ͋ͦͦ͊͟͡͞ 2 1 6 1, 3 

5 ̊̅мрн ˻͍͙ͭͪͦͤΣ ͔͍͙͙ͦͭ͟͡ ͙ ͙͍͙͊͒͞͡ ͔͙ͪ͊ͫͭͤ͊͞ 2 2 6 3, 5 

6 
̊̅мсм ˻͍͙ͫͤͦ ͤ͊ ͎͔͔͙ͤͭ͊͟ ͫͦ ͎͍͔ͦ͋͊ͦͪͦ͒ͯ͊ͥ͡ ͤ͊ 

͔͙ͪ͊ͫͭͤ͊͞ 
2 1 6 3, 5 

7 ̊̅мнл ˽͍͔ͦͤ͊͊ͥ͘ ͤ͊ ͍͒ͪͦͭͦ 2 1 6 3, 5 

8 ̊̅мрс ˭͊΄͙ͭͭ͊ ͤ͊ ͍͒ͪͦͭͦ 2 2 6 3, 5 

9 ̊̅мсп ̊ͯͣͫͦ͟-͔ͦͦ͟͡΄͊͟ ͙͙ͨͦͭ͊͟͡ 2 2 6 3, 5, 7 

10 ̊̅ммт ˮͫͻͪ͊ͤ͊ ͤ͊ ͔͙ͪ͊ͫͭͤ͊͞ 3 1 6 3, 5 

11 ̊̅мтл ͔͙̊ͭͭͤͼ͙ ͤ͊ ΄͙ͯͣͫ͟ ͍͙͍͙͒ͦ ͍͒ͪ͊͞  2 2 6 5, 7 

12 ̊̅мсу ˻͍͔ͭͦͪ͊ͥ ͤ͊ ΄͙͔ͯͣͭ 2 2 6 5, 7 

13 ̊̅мтн ˾͔͊ͫͭ͗ ͙ ͙ͨͪͪ͊ͫͭ ͤ͊ ΄͙͔ͯͣͭ 2 2 6 5, 7 

14 ̊̅мтм ˴͙͔͔ͦͪͫͭͥ ͤ͊ ͎͙͒ͪͯ ΄͙ͯͣͫ͟ ͙͍͙ͨͪͦͦ͒͘ 2 2 6 5, 7 

˶͔͙ͭͤ ͔͔͙ͫͣͫͭͪ - р ͦ͒ мл 

1 ̊̅мру ˴͔ͦͣͨͯͭͪͫ͊͟͞ ͎ͪ͊ͺ͙͊͟ 2 1 6 2, 4 

2 ̊̅ммр ˻ͨ΄ͭ͊ ͙ ͔͔ͨͪ͒ͤ͊͡ ͔͎͙ͦͦ͊͟͡͞ 3 2 6 2, 4 

3 ̊̅мст ̂ͪ͋͊ͤͦ ͔͔͙ͤͦ͘͡͡ 2 1 6 2, 4 

4 ̊̅мсс ˣ͙ͦͣ͊ͫ͊ ͙ ͔͔͎͙ͤͪ͊͞ 2 2 6 4, 6 

5 ̊̅мрм ˮ͔͙͒ͤͭͺ͙͊͟ͼ͙͊͞ ͙ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ ͔ͨ;͙ͯͪ͟ 2 1 6 4, 6 

6 ̊̅мсф ˣ͔͙ͦͫͭ͡ ͤ͊ ΄͙͔ͯͣͫͭ͟ ͍͙͍͙͒ͦ ͍͒ͪ͊͞ 2 2 6 4, 6 

7 ̊̅мсл ̊ͯͣͫ͊͟ ͙ ͯͪ͋͊ͤ͊ ͻ͙͎͙͒ͪͦͦ͊͡͞ 2 2 6 4, 6 

8 ̊̅мср ˥͔͙ͦͤͺ͙ͦͪͣ͊ͭ͊͟ 2 2 6 4, 6, 8 

9 ̊̅мрр ˸͔͙͎͊ͪͭͤ͟ ͙ ͼ͔͙ͤ 2 2 6 4, 6, 8 

10 ̊̅мрт ˩͎͙ͪͦͤͦͣ͊͞ 2 2 6 6, 8 
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˿͙ͭͯ͒ͫ͊͟ ͨ ͎ͪͦͪ͊ͣ ͊Υ ˽ ˩˳˭ˢˬ˹˻ ˨ˮ˭ˢ˳˹ˮ˾ˢ˺˩ 
 

˻ͫ ͍͙ͤͦͤ  ͨ ͦ͒͊ͭͼͦ  ͙͘  ͊ͫ ͙ͭͯ͒ͫ ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ͊ 

˹͙͍͊͘ ͤ  ͊ͫ ͙ͭͯ͒ͫ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ  ͊ ˽͔͊͗ͤͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞ 

˹͙͍͊͘ ͤ  ͊ͨ ͔͎ͪ͒͊͡ ͊;ͭͦ ͙͍͔͙͔̂ͤͪͭͭͦͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞Σ  ̊ͯͣ͊ͪͫ͟  ͙ͅ ͔͊ͯͭͭ͟͡ ͍  ͦ
˿͔ͦͨ͟͞  

͔͔́ͪ͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ 4 ͎ ͙ͦ͒ ͙ͤ /  8 ͫ ͔ͣ ͔͙ͫͭͪ 

̂ͫ ͍ͦ͡  ͙ ͘  ͊͘ ͙͊ͨ΄ͯ ͍͔͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ ˻ͫ ͍͙ͤͦͤ  ͯ ͍͙ͫͦ͡: ͍  ͦͫ ͎ͦ ͊ͤͦͫͫ͡ ͭͫ  ͦ͘ ͊ͦͤͫ͟ ͙ͭ͟  ͔ͨ ͪͦ ͙͙ͨͫ ͙  ͫ  ͦ͊ ͙ͭͭ͟ ͔ͤ  ͊
̂ͤ ͙͍͔͙͔ͪͭͭͦ͘  ͭα˿͍Φ ˴ ͙͙ͪ  ͙͡  ˸ ͔͙ͭͦ͒͞ά ͍  ͦ˿ ͔ͦͨ͟͞ 

˻ͨ΄͙ͭ ͙  ͫ ͔ͨͼ͙ͺ͙ ;ͤ  ͙͟ ͦͣ ͔ͨ ͔ͭͤͼ͙  ͙ ˨͙͙ͨͦͣ͡ ͙ͪ͊ͤͦ  ͭ  ͙͔͔ͤ͗ͤ  ͪ ͤ͊  ͨͦ ͔ͨ͊͗ͤͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞  ͔ ͔͔͔ͦͣͨͭͤͭͤ͟ ͒͊ ͎͙ 
ͪ͊͋ͦͭ ͙ ͫ͡ ͔͙͔͒ͤͭ ͙ͪ͊͋ͦͭ: ͔͙͔ͨͪͦͭͪ͊ͥ͟ ͙ ͙͙͔͒͊ͤͪ͊ͥ͘͞ ͤ͊ ͔͔͙ͤ͘͡ ͍ͨͦͪ΄͙͙ͤΣ 
͙͎͍͔ͨͦ͒ͤͯ͊ͥ ͙ ͔͎ͤ͊ ͤ͊ ͔͔͙ͤ͘͡ ͍ͨͦͪ΄͙͙ͤΣ  ͪ͊ ͙ͫ͊ͤ͒;͟  ͦ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ 
͔͙͍͔͒ͦͪ͊ͭͤ͟ ͔ͫ͊͒ͤ ͔͙ͣ͊ͭͪ͊͞͡, ͊͘΄͙ͭͭ͊ ͤ ͊ ΄ͯ ͙͔ͣͫͭ͟ ͍͒ͪ͊͞  ͙ ͔͒ ͦͪ͟ ͙͍͙͔͊ͭͤͭ 
ͪ͊ ͔͙ͫͭͤ͞,͊ ͊͘΄͙ͭͭ  ͊ ͤ͊ ͍͒ͪͦͦͭ, ͔ͨͪͦͭ͟ ͙͔ͪ͊ͥ   ͙ ͙ͨ͊ͤͪ͊ͥ͡  ͔ͤ ͊ ͻͦ ͙ͪͭͯͭͯͪͤ͟͡  ͙
͙͔ͦ͋ͭ͟͞ , ͊͘΄͙ͭͭ͊ ͤ͊ ͙ͨͪͪͦ͒ ͊ͭ͊  ͙ͦͦ͟͡ ͙ͤ͊ ͭ͊Σ ͙͙͔͒͊ͤͪ͊ͥ͘͞ ͤ͊ ͔͙ͨ͊͗͘͞  ͙ ͔ͪ΄͍͔͊͊ͥ 
ͤ͊ ͙͔͋ͦͭͻ͙ͤ;͙͟ ͙ ͙͙͔͙ͤ͗ͤͪͫ͟ ͔͙ͨͪͦ͋ͣ͡ ͫͦ ͙͔͔ͦͪͫͭͥ͟ ͤ͊ ͍͔͔͙ͫͦͪͣͤ ͫͦͺ͍͔͙ͭͪͫ͟ 
͙͊͊ͭ͟͡ ͙ ͙͙ͨͪ͊ͭ͟͟ ͙ͦ͟ ͔͠ ͍ͦͦͣͦ͗͊ͭ͘ ͔͍͔ͯͤ͊ͨͪ͒ͯ͊ͥ ͙ ͍͔ͦ͒ͪ͗ͯ͊ͥ ͤ͊ ͔͔͙ͤͦͭͦ͘͡͡ ͙ ͤ͊ 
͔͎͍ͤͦ͊ͭ͊  ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ ͙ ͔͙͍͒ͦͪ͊ͭͤͦͫͭ͟Φ  

ˢ͔͙͊͒ͣͫ͟͟ ͤ ͙͍͊͘ ͟ ͦ͞ ͫ  ͔ͫ ͔͍ͭͤͯ͊͟ ͫ  ͦ
͍͊ͪ͘΄͍͔ͯ͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ 

˨͙ͨ͡ ͙ͦͣͪ͊ͤ  ͙ͤ ͔͔͗ͤͪ ͨͦ ͔ͨ͊͗ͤͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞   

 

 
˽͊ͤ͡ ͤ  ͊ͫ ͭͯ͒ ͙ͫ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ͊ ˽ ˩˳˭ˢˬ˹˻ ˨ˮ˭ˢ˳˹ˮ˾ˢ˺ ˩

 

ͪ
Φ
 
͋
ͪ
Φ

 

˴ͦ͒ ˹͍͊ͫͦ͡ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 

˹͔͔͔͒ͤ͡ 
ͺͦͤ͒ 

 
˽         ˤ 

˩˴́˿ 

˿͔͔ͣͫͭ͊ͪ м 

1 ̊̅млм 9͙͎͙ͦͣ͊ͭͦͦ͊͟͟͡͡͞ 3 2 6 

2 ̊̅млн ˣ͙ͦͭ͊ͤ͊͟ 4 3 6 

3 ̊̅моф ͔̇ͪͭ͊ͥ ͙ ͙͍͔ͦ͋ͯ͊ͥ͟͡ ͍ͦ ͨͪͦͫͭͦͪ 2 2 6 

4  ˮ͔͋ͦͪͤ͘ м   6 

5  ˮ͔͋ͦͪͤ͘ н   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ н 

6 ̊̅млп ˽͔͎͙͒ͦͦ͊͡͞ ͫͦ ͔͎ͨͭͪͦ͊ͺ͙͊͞ 4 3 6 

7 ̊̅млр ˥͔͔͙ͦ͒͊͘͞ ͫͦ ͔ͭͻ͙ͤ;ͦ͟ ͼ͔ͪͭ͊ͥ 4 3 6 

8 ̊̅млс ˨͔͎͙ͤ͒ͪͦͦ͊͡͞ 4 3 6 

9 ̊̅мло ˤ͍͔ͦ͒ ͍ͦ ͎͔͙ͪ͊͒͗ͤ΄͍ͭͦ 3 2 6 

10  ˮ͔͋ͦͪͤ͘ о   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ о 

11 ̊̅мон ͍͔͙̇ͭͤ ͙ͯͭͯͪ͟͡ 3 2 6 

12 ̊̅ммт ˮͫͻͪ͊ͤ͊ ͤ͊ ͔͙ͪ͊ͫͭͤ͊͞ 3 1 6 

13 ̊̅ммо ͙͎͙̅ͭͦͨ͊ͭͦͦ͊͡͞ 3 3 6 

14  ˮ͔͋ͦͪͤ͘ п   6 

15  ˮ͔͋ͦͪͤ͘ р   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ п 

16 ̊̅мну ̂ͪ͋͊ͤ͊ ͔͎͙͒ͤ͒ͪͦͦ͊͡͞ 3 2 6 

17 ̊̅ммн ˩͎͙ͤͭͦͣͦͦ͊͡͞ 3 3 6 

18 ̊̅мнф ˻͍͙ͫͤͦ ͤ͊ ͙ͯͪ͋͊ͤ͊ͣ͘ 2 2 6 

19 ̊̅моо ˽͙͍͍ͪͦͦ͒ͫͭͦ͘ ͤ͊ ͔͙͍͙͒ͦͪ͊ͭͤ͟ ͔͙ͪ͊ͫͭͤ͊͞ 3 2 6 

20  ˮ͔͋ͦͪͤ͘ с   6 

ˤͯͨͤ͟ ͦ 30 
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˿͔͔ͣͫͭ͊ͪ р 

21 ̊̅мол ˮ͙ͫͭͦͪ͊͞ ͤ͊ ͍ͨ͊ͪͦͫ͊͟͟ ͔ͯͣͭͤͦͫͭ 3 2 6 

22 ̊̅мом ˩͔͔͙ͣͤͭ͡ ͤ͊ ͔ͨ͊͗ͤͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞ 3 2 6 

23  ˮ͔͋ͦͪͤ͘ т   6 

24  ˮ͔͋ͦͪͤ͘ у   6 

25  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ м - ̂ ˴ˮ˸   2 

26  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ н - ̂ ˴ˮ˸   2 

  ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ ς ͔ ͔͙ͫͤͫ͟ ͔͊ͫͨͭ͟ 0 2 2 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ с 

27 ̊̅моу ˩͔͙ͫͭͭ͊͟ ͤ͊ ͔ͨ͊͗ͦͭ͘͞ 3 2 6 

28 ̊̅мот ˨͙͙͔͊ͤͪ͊ͥ͘͞ ͤ͊ ͎͙͙ͪ͊͒ͤ 3 2 6 

29  ˮ͔͋ͦͪͤ͘ ф   6 

30  ˮ͔͋ͦͪͤ͘ мл   6 

31  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ о - ̂ ˴ˮ˸   2 

 005 ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ ς ͔ ͔͙ͫͤͫ͟ ͔͊ͫͨͭ͟ 0 2 2 

 006 ͔͙̅ͪ͊ͤ͊͞͡ ͨͪ͊ͫ͊͟ ς ͒ ͔͡ м 0 2 2 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ т 

32 ̊̅мос ˽͍͙͊ͪͦͫ͟͟ ͙ͤͺ͙ͪ͊ͫͭͪͯͭͯͪͤ͟ ͔͙ͦ͋ͭ͟͞ 3 2 6 

33 ̊̅моп ˨͙͙͔͊ͤͪ͊ͥ͘͞ ͤ͊ ͍͙ͨ͊ͪͦ͟ ͙ ͔͔͙ͤ͘͡ ͍ͨͦͪ΄͙͙ͤ  3 2 6 

34 ̊̅млу ˸͔ͤ͊ͽ͔ͣͤͭ ͤ͊ ͔͙͙ͨͪͭͨͪ͊ͭ͊͞͞ 3 2 6 

35  ˮ͔͋ͦͪͤ͘ мм   6 

36  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ п - ̂ ˴ˮ˸   2 

 007 ͔͙̅ͪ͊ͤ͊͞͡ ͨͪ͊ͫ͊͟ ς ͒ ͔͡ н 0 2 4 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ у 

37 ̊̅мор ˽͙͎͔ͦ͒͊ͥ ͙ ͔͎ͤ͊ ͤ͊ ͔͔͙ͤ͘͡ ͍ͨͦͪ΄͙͙ͤ 4 2 6 

38 ̊̅млф ˩͙ͦͤͦͣ͊͟͟ ͤ͊ ͔͙͙ͨͪͭͨͪ͊ͭ͊͞͞ 3 3 6 

39 ̊̅млт ˭͊΄͙ͭͭ͊ ͤ͊ ΄͙͔ͯͣͭ ͙ ͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤ 4 2 6 

40  ˮ͔͋ͦͪͤ͘ мн   6 

  ˨͙ͨͦͣͫ͊͟͡ ͪ͊͋ͦͭ͊ 0 6 6 

ˤͯͨͤͦ͟ 30 

 
 
 
 
 

˾˩˴ˢ˽ˮ́̂˶ˢ̇ˮ˳ˢ ˴˾˩˨ˮ́ˮ 

24  ˭͙͔͙͊͒ͦ͗ͭͤ͡͡ ͔͔͙ͨͪ͒ͣͭ 144 

12  ˮ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ 72 

4  ˮ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ - ̂ ˴ˮ˸ 8 

3  ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ 10 

1  ˨͙ͨͦͣͫ͊͟͡ ͪ͊͋ͦͭ͊ 6 

ˤͯͨͤͦ͟ 240 
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˽˩˳˭ˢˬ˹˻ ˨ˮ˭ˢ˳˹ˮ˾ˢ˺˩ - ˮ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ 
 

ͪ
Φ
 
͋
ͪ
Φ

 

ͦ͒͟ ˹͍͊ͫͦ͡ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 

˹͔͔͔͒ͤ͡ 
ͺͦͤ͒ 

 
˽         ʕ  

˩˴́˿ ˿͔͔ͣͫͭ͊ͪ 

˭͙͙ͣͫ͟ ͔͔͙ͫͣͫͭͪ - т ͦ͒ мо 

1 ̊̅мрп ͔͙̆ͣ͊͞ 2 1 6 1, 3 

2 ̊̅мрл ˴͔͙ͦͣͨͯͭͪͫ͟͞ ͙͊ͨ͊͟͡ͼ͙͙ 1 2 6 1, 3 

3 ̊̅ммл ˸͔͙͊ͭͣ͊ͭ͊͟ 2 2 6 1, 3 

4 ̊̅мро ͎́ͦͨͦͪ͊ͺ͙͊͞ 2 2 6 1, 3 

5 ̊̅мрф ˻͍͙ͫͤͦ ͤ͊ ͙͙͎͙ͣͪͦ͋ͦͦ͊͟͡͞ 2 1 6 1,3 

6 ̊̅мрн ˻͍͙ͭͪͦͤΣ ͔͍͙͙ͦͭ͟͡ ͙ ͙͍͙͊͒͞͡ ͔͙ͪ͊ͫͭͤ͊͞ 2 2 6 3, 5 

7 
̊̅мсм ˻͍͙ͫͤͦ ͤ͊ ͎͔͔͙ͤͭ͊͟ ͫͦ ͎͍͔ͦ͋͊ͦͪͦ͒ͯ͊ͥ͡ ͤ͊ 

͔͙ͪ͊ͫͭͤ͊͞ 
2 1 6 3, 5 

8 ̊̅мрс ˭͊΄͙ͭͭ͊ ͤ͊ ͍͒ͪͦͭͦ 2 2 6 3, 5 

9 ̊̅ммм ͙̅ͭͦͼ͔͎͙ͤͦͦ͊͡͞ 3 2 6 3, 5 

10 ̊̅мтр ͔͙̊ͭͭͤͼ͙ ͤ͊ ͔͙͍͙͒ͦͪ͊ͭͤ͟ ͔͙ͪ͊ͫͭͤ͊͞  2 2 6 5, 7 

11 ̊̅мтс ˣ͙ͦͤͫ͊ ͙ ͙͙͙ͣͤ͊ͭͯͪͤ͞ ͎͙͙ͪ͊͒ͤ  2 2 6 5, 7 

12 ̊̅мсн ˤ͍͔ͦ͒ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ 2 1 6 5, 7 

13 ̊̅мту ͍͔̇ͭͤͦ ͙͔͊ͪ͊ͤ͗ͪ͊ͥ 1 2 6 5, 7 

˶͔͙ͭͤ  ͔͔͙ͫͣͫͭͪ - р ͦ͒ мл 

1 ̊̅мру ˴͔ͦͣͨͯͭͪͫ͊͟͞ ͎ͪ͊ͺ͙͊͟ 1 2 6 2, 4 

2 ̊̅ммр ˻ͨ΄ͭ͊ ͙ ͔͔ͨͪ͒ͤ͊͡ ͔͎͙ͦͦ͊͟͡͞ 3 2 6 2, 4 

3 
̊̅мсо ˾͔͔ͪ͊͟ͼ͙ͫͦ͟ ͙͙ͭͯͪͫͭ;͙͟ ͔͙͊ͫͨͭ͟ ͤ͊ ΄͙͔ͯͣͭ ͙ 

͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤ 
2 2 6 2, 4 

4 ̊̅м16 ˽ͦ΄͍͔ͯͣͯ͊ͥ 2 3 6 4, 6 

5 ̊̅мрм ˮ͔͙͒ͤͭͺ͙͊͟ͼ͙͊͞ ͙ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ ͔ͨ;͙ͯͪ͟ 2 1 6 4, 6 

6 ̊̅м74 ˣ͔͙ͦͫͭ͡ ͤ͊ ͒ ͔͙͍͙ͦͪ͊ͭͤ͟ ͔͙ͪ͊ͫͭͤ͊͞ 2 2 6 4, 6 

7 ̊̅мсл ̊ͯͣͫ͊͟ ͙ ͯͪ͋͊ͤ͊ ͻ͙͎͙͒ͪͦͦ͊͡͞ 2 2 6 4, 6 

8 ̊̅м77 ˽͙͔͔ͪͣͤͭ͊ ͔͎͙ͦͦͦͦ͊͘͟͡͞ 2 1 6 6, 8 

9 ̊̅мрр ˸͔͙͎͊ͪͭͤ͟ ͙ ͼ͔͙ͤ 2 2 6 6, 8 

10 ̊̅мрт ˩͎͙ͪͦͤͦͣ͊͞ 2 1 6 6, 8 

11 ̊̅мсп ̊ͯͣͫͦ͟-͔ͦͦ͟͡΄͊͟ ͙͙ͨͦͭ͊͟͡ 2 1 6 6, 8 
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˿͙ͭͯ͒ͫ͊͟ ͨ ͎ͪͦͪ͊ͣ ͊Υ ˩ ˴˻ˮ˹ˬ˩˹˩˾ˮ˹˥ ˮ ˩˴˻˸˩˹ˢ̈˸˩˹́ 
 

˻ͫ ͍͙ͤͦͤ  ͨ ͦ͒͊ͭͼͦ  ͙͘  ͊ͫ ͙ͭͯ͒ͫ ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ͊ 

˹͙͍͊͘ ͤ  ͊ͫ ͙ͭͯ͒ͫ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ  ͊ ˩͙͔͔͙͎ͦͤ͗ͤͪͤ͟ ͙ ͔͔ͦͣͤ͊͟ͽ͔ͣͤͭ 

˹͙͍͊͘ ͤ  ͊ͨ ͔͎ͪ͒͊͡ ͊;ͭͦ ͙͍͔͙͔̂ͤͪͭͭͦͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞Σ  ̊ͯͣ͊ͪͫ͟  ͙ͅ ͔͊ͯͭͭ͟͡ ͍  ͦ
˿͔ͦͨ͟͞ 

͔͔́ͪ͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ 4 ͎ ͙ͦ͒ ͙ͤ /  8 ͫ ͔ͣ ͔͙ͫͭͪ 

̂ͫ ͍ͦ͡  ͙͘  ͊͘ ͙͊ͨ΄ͯ ͍͔͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ ˻ͫ ͍͙ͤͦͤ  ͯ ͍͙ͫͦ͡: ͍  ͦͫ ͎ͦ ͊ͤͦͫͫ͡ ͭͫ  ͦ͘ ͙͊ͦͤͫͭ͟͟  ͔ͨ ͪͦ ͙͙ͨͫ ͙  ͫ  ͦ͊ ͙ͭͭ͟ ͔ͤ  ͊
̂ͤ ͙͍͔͙͔ͪͭͭͦ͘  ͭα˿͍Φ ˴ ͙͙ͪ  ͙͡  ˸ ͔͙ͭͦ͒͞ά ͍  ͦ˿ ͔ͦͨ͟͞ 

˻ͨ΄͙ͭ ͙  ͫ ͔ͨͼ͙ͺ͙ ;ͤ  ͙͟ ͦͣ ͔ͨ ͔ͭͤͼ͙  ͙ ˨͙͙ͨͦͣ͡ ͙ͪ͊ͤͦ  ͭ ͙ ͤ͗ ͔͔ͤ  ͪ ͨ ͦ  ͔͙͔͔͙͎ͦͤ͗ͤͪͤ͟ ͙  ͔͔ͦͣͤ͊͟ͽ͔ͣͤͭ  ͤ͊ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊  
͔ ͔͔͔ͦͣͨͭͤͭͤ͟ ͒͊ ͎͙ ͪ͊͋ͦͭ ͙ ͫ͡ ͔͙͔͒ͤͭ ͙ͪ͊͋ͦͭΥ ͙͔ͨ͊ͤͪ͊ͥ͡Σ ͙͔͔ͦͪͫͭͥ͟ ͙ 
͍͍͔ͯͨͪ͊ͯ͊ͥ  ͫͦ ͔͙ͣ͘͞΄͙͔ͤͭ ͙ ͍͙͔ͦ͒ͤͭ ͔͙ͪͫͯͪͫΣ  ͔ͪ΄͍͔͊͊ͥ ͤ͊ ͔͙ͨͪͦ͋ͣ͡ ͦ͒ 
ͦ͋͊ͫͭ͊͡ ͤ͊ ͔ͦͦ͟͡΄͙ͦͭ͟ ͙͙͔͙͎ͤ͗ͤͪͤ ͍ͦ ͍ͪͫ͊͟ ͫͦ ͨͦ;͍͊ͭ͊ ͙ ͍ͦ͒͊ͭ͊Σ ͍ͯͨͪ͊ͯ ͍͔͊ͥ 
ͫ ͦ͊͘΄͙͔ͭͭͤ  ͙΄͙ͯͣΣ ͨͦ͒ͪ ͊;͊͞ ͙ ͔͔͙ͨͪ͒͡Σ ͙ͦͨͭͣ͊ͤͦ͡ ͙͔͔ͦͪͫͭͥ͟ ͤ͊ ͙͙͔ͨͪͪͦ͒ͤͭ 
͔͙ͪͫͯͪͫΣ ͊͘΄͙ͭͭ͊ ͤ͊ ͙͙͍͔͙͔͋ͦ͒ͪͭͭͦͭ͘ ͙ ͙͙͔ͨͪͪͦ͒ͤͭ ͍͔͙ͪ͒ͤͦͫͭΣ ͔͙͔ͨͪͦͭͪ͊ͥ͟ ͙ 
͙͍͔͒͋͊͘ ͤ͊ ͙ͪ͊͋ͦͭ ͊͘ ͫ͊ͤ͊ͼ͙͊͞ ͤ͊ ͔͙͍͙ͪͦͤ͘ ͔͙ͣ͘͞΄ͭ͊Σ ͍͙ͦͨͦ͟Σ ͍͙͊ͦ͞͡΄ͭ͊ ͙ 
͎͙͒ͪͯ ͔͎͙͙͒ͪ͊͒ͪ͊ͤ ͔͙ͣ͘͞΄ͭ͊ ͫͦ ͙͔ͨͪͣͤ͊ ͤ͊ ͙͔͋ͦͭͻ͙ͤ;͙͟ ͙ ͎͔͙ͪ͊͒͗ͤ ͔͙ͣͪ͟Σ  
͒͊ ͍ͪ΄͙ ͦͼ͔ͤ͊ ͤ͊ ͍͙͙͔͊ͤͭͦ͡͞ ͤ͊ ΄͙͔ͯͣ͊ͪͫͭ͟Σ ͙͔ͨ͊ͪ͊ͪͫͭ͟͟ ͙ ͔͙͙͔͙͔ͦͤ͗ͤͪͫͭ͟͟ 
͙͍͙͊ͭͤͦͫͭ͟ ͍ͪ͘ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Σ ͙͔ͨ͊ͤͪ͊ͥ͡ ͙ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͍͙ͦ͒ͤ 
͙͍͍͙ͫͦ͡Σ ͔͙͔ͨͪͦͭͪ͊ͥ͟ ͙ ͔͍͔ͯͪ͒ͯ͊ͥ ͤ͊ ͙ͨͦͪͦͤ͞ ͙͍͍͙ͫͦ͡Σ ͎͍ͨͦ͒ͦͭͦ͊͟ ͤ͊ 
͔ͦͦ͟͡΄͙͟ ͔͙͊͋ͦͪ͊ͭ͡ ͙ ͙͙ͫͭͯ͒Σ ͔͙͙͎ͦͣͦͤͭͦͪͤ͟ ͙ ͔ͣͤ͊ͽ͙͔ͪ͊ͥ ͤ͊ ͙͍͙͊ͭͤͦͫͭ͟  
͍͙ͨͦͪ͊ͤ͘ ͫͦ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Φ 

ˢ͔͙͊͒ͣͫ͟͟ ͤ ͙͍͊͘ ͟ ͦ͞ ͫ  ͔ͫ ͔͍ͭͤͯ͊͟ ͫ  ͦ
͍͊ͪ͘΄͍͔ͯ͊ͥ ͤ  ͊ͫ ͙͙͔ͭͯ͒ͭ 

˨͙ͨ͡ ͙ͦͣͪ͊ͤ  ͙ͤ ͔͔͗ͤͪ ͨͦ ͔͙͔͔͙͎ͦͤ͗ͤͪͤ͟ ͙ ͔͔ͦͣͤ͊͟ͽ͔ͣͤͭ ͤ͊ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ 

 
˽͊ͤ͡ ͤ  ͊ͫ ͭͯ͒ ͙ͫ͊ͭ͊͟ ͨ ͎ͪͦͪ͊ͣ͊ ˩ ˴˻ˮ˹ˬ˩˹˩˾ˮ˹˥ ˮ ˩˴˻˸˩˹ˢ̈˸˩˹́ 

ͪ
Φ
 
͋
ͪ
Φ

 

˴ͦ͒ ˹͍͊ͫͦ͡ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 

˹͔͔͔͒ͤ͡ 
ͺͦͤ͒ 

 
˽         ˤ 

˩˴́˿ 

˿͔͔ͣͫͭ͊ͪ м 

1 ̊̅млм 9͙͎͙ͦͣ͊ͭͦͦ͊͟͟͡͡͞  3 2 6 

2 ̊̅млн ˣ͙ͦͭ͊ͤ͊͟ 4 3 6 

3 ̊̅ммл ˸͔͙͊ͭͣ͊ͭ͊͟ 2 2 6 

4  ˮ͔͋ͦͪͤ͘ м   6 

5  ˮ͔͋ͦͪͤ͘ н   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ н 

6 ̊̅млп ˽͔͎͙͒ͦͦ͊͡͞ ͫͦ ͔͎ͨͭͪͦ͊ͺ͙͊͞ 4 3 6 

7 ̊̅млр ˥͔͔͙ͦ͒͊͘͞ ͫͦ ͔ͭͻ͙ͤ;ͦ͟ ͼ͔ͪͭ͊ͥ 4 3 6 

8 ̊̅млс ˨͔͎͙ͤ͒ͪͦͦ͊͡͞ 4 3 6 

9 ̊̅мло ˤ͍͔ͦ͒ ͍ͦ ͎͔͙ͪ͊͒͗ͤ΄͍ͭͦ 3 2 6 

10  ˮ͔͋ͦͪͤ͘ о   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ о 

11 ̊̅ммм ͙̅ͭͦͼ͔͎͙ͤͦͦ͊͡͞ 3 2 6 

12 ̊̅мпл ˻͍͙ͫͤͦ ͤ͊ ͔͍ͦͤͪ͊͘͟ͼ͙͊͞ ͤ͊ ͨͦ;͍͊ͭ͊ ͙ ͍ͦ͒͊ͭ͊ 3 2 6 

13 ̊̅ммп ˭͔͎͙ͦͦͦͦ͊͟͡͞ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊͟ ͤ͊ ͙͍͔͒; 3 2 6 

14 ̊̅мпн ̊ͯͣͫ͊͟ ͙͎͙ͣͦͦ͊͟͡͞ ͫͦ ͙͡ͻ͔͎͙ͤͦͦ͊͡͞ 3 2 6 

15  ˮ͔͋ͦͪͤ͘ п   6 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ п 

16 ̊̅ммс ˽ͦ΄͍͔ͯͣͯ͊ͥ 2 3 6 

17 ̊̅мпм ̊ͯͣͫ͊͟ ͙͍͔͔ͤͪͭ͋ͪ͊ͭ͊ 3 3 6 

18 ̊̅ммр ˻ͨ΄ͭ͊ ͙ ͔͔ͨͪ͒ͤ͊͡ ͔͎͙ͦͦ͊͟͡͞ 3 2 6 

19  ˮ͔͋ͦͪͤ͘ р   6 

20  ˮ͔͋ͦͪͤ͘ с   6 

ˤͯͨͤͦ͟ 30 
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˿͔͔ͣͫͭ͊ͪ р 

21 ̊̅мпр ͍͍͔̂ͨͪ͊ͯ͊ͥ ͫͦ ͔͙ͣ͘͞΄͔ͭΣ ͍ͦ͒͊ ͙ ͙͙ͪ͘ͼ͙ ͦ͒ ͙͙ͨͪͪͦ͒ͤ ͔͎͙ͤͨͦͦ͒ 4 3 6 

22 ̊̅мпс ˾͔͙͍ͯͭ͊͟͡ͼ͙͊͞ ͤ͊ ͍͙ͦͨͦ͟Σ ͍͙͊ͦ͞͡΄ͭ͊ ͙ ͔͙͙͒ͨͦͤ 3 2 6 

23  ˮ͔͋ͦͪͤ͘ т   6 

24  ˮ͔͋ͦͪͤ͘ у   6 

25  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ м - ̂ ˴ˮ˸   2 

26  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ н - ̂ ˴ˮ˸   2 

 008 ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ ς ͔ ͔͙ͫͤͫ͟ ͔͊ͫͨͭ͟ 0 2 2 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫ ͭ͊ͪ с 

27 ̊̅мпу ˭͊΄͙ͭͭ͊ ͤ͊ ͔͙ͣ͘͞΄͔ͭͭͦ ͦ͒ ͔͙ͪͦ͊͘͞ 3 2 6 

28  ˮ͔͋ͦͪͤ͘ ф   6 

29  ˮ͔͋ͦͪͤ͘ мл     6 

30  ˮ͔͋ͦͪͤ͘ мм     6 

31  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ о - ̂ ˴ˮ˸   2 

 009 ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ ς ͔ ͔͙ͫͤͫ͟ ͔͊ͫͨͭ͟ 0 2 2 

 010 ͔͙̅ͪ͊ͤ͊͞͡ ͨͪ͊ͫ͊͟ ς ͒ ͔͡ м 0 2 2 

 ʕ ͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ т 

32 ̊̅мпф ͍͍͔̂ͨͪ͊ͯ͊ͥ ͫͦ ͊͘΄͙͔͙ͭͭͤ ͨͦ͒ͪ͊;͊͞ 3 2 6 

33 ̊̅млу ˸͔ͤ͊ͽ͔ͣͤͭ ͤ͊ ͔͙͙ͨͪͭͨͪ͊ͭ͊͞͞ 3 2 6 

34 ̊̅мпп ˤ͍͔ͦ͒ ͍ͦ ͔͔ͨͪ͒ͤͦ͡  ͙ ͨͪͦͫͭͦͪͤͦ ͙͔ͨ͊ͤͪ͊ͥ͡ 3 2 6 

35 ̊̅мпо ˤ͙͙͔͊ͤ͡͞ ͤ͊ ͙͍͙͔͊ͭͤͦͫͭͭ͟ ͍ͪ͘ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ 3 2 6 

36  ˮ͔͋ͦͪͤ͘ ͔͔ͨͪ͒ͣͭ п - ̂ ˴ˮ˸   2 

 011 ͔͙̅ͪ͊ͤ͊͞͡ ͨͪ͊ͫ͊͟ ς ͒ ͔͡ н 0 2 4 

ˤͯͨͤͦ͟ 30 

˿͔͔ͣͫͭ͊ͪ у 

37 ̊̅мпт ͔͍͔̂ͪ͒ͯ͊ͥ ͤ͊ ͙ͨͦͪͦͤ͞ ͙͍͍͙ͫͦ͡ 3 3 6 

38 ̊̅млф ˩͙ͦͤͦͣ͊͟͟ ͤ͊ ͔͙͙ͨͪͭͨͪ͊ͭ͊͞͞ 3 3 6 

39 ̊̅млт ˭͊΄͙ͭͭ͊ ͤ͊ ΄͙͔ͯͣͭ ͙ ͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤ   6 

40  ˮ͔͋ͦͪͤ͘ мн   6 

  ˨͙ͨͦͣͫ͊͟͡ ͪ͊͋ͦͭ͊ 0 6 6 

ˤͯͨͤͦ͟ 30 

 
 
 
 
 
 

˾˩˴ˢ˽ˮ́̂˶ˢ̇ˮ˳ˢ ˴˾˩˨ˮ́ˮ 

24  ˭͙͔͙͊͒ͦ͗ͭͤ͡͡ ͔͔͙ͨͪ͒ͣͭ 144 

12  ˮ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ 72 

4  ˮ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ - ̂ ˴ˮ˸ 8 

3  ˿ͭͪͯ;ͤ͊ ͨͪ͊ͫ͊͟ 10 

1  ˨͙ͨͦͣͫ͊͟͡ ͪ͊͋ͦͭ͊ 6 

ˤͯͨͤͦ͟ 240 
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˩͙͔͔͙͎ͦͤ͗ͤͪͤ͟ ͙ ͔͔ͦͣͤ͊͟ͽ͔ͣͤͭ - ˮ ͙͋ͦͪͤ͘ ͔͔͙ͨͪ͒ͣͭ 
 

ͪ
Φ
 
͋
ͪ
Φ

 

ͦ͒͟ ˹͍͊ͫͦ͡ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 

˹͔͔͔͒ͤ͡ 
ͺͦͤ͒ 

 
˽         ˤ 

˩˴́˿ ˿͔͔ͣͫͭ͊ͪ 

˭͙͙ͣͫ͟ ͔͔͙ͫͣͫͭͪ - р ͦ͒ мл 

1 ̊̅мрп ͔͙̆ͣ͊͞ 2 1 6 1, 3 

2 ̊̅мрл ˴͔͙ͦͣͨͯͭͪͫ͟͞ ͙͊ͨ͊͟͡ͼ͙͙ 1 2 6 1, 3 

3 ̊̅мро ͎́ͦͨͦͪ͊ͺ͙͊͞ 2 2 6 1, 3 

4 ̊̅мрн ˻͍͙ͭͪͦͤΣ ͔͍͙͙ͦͭ͟͡ ͙ ͙͍͙͊͒͞͡ ͔͙ͪ͊ͫͭͤ͊͞ 2 2 6 3, 5 

5 ̊̅мрс ˭͊΄͙ͭͭ͊ ͤ͊ ͍͒ͪͦͭͦ 2 2 6 3, 5 

6 ̊̅мсн ˤ͍͔ͦ͒ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ 2 1 6 3, 5 

7 ̊̅м82 ˻͎͔͍͔͒͒ͯ͊ͥ͡ ͙ ͊͘΄͙ͭͭ͊ ͤ͊ ͙͍͒͊ͭ͊ ͺ͊ͯͤ͊ 2 2 6 3, 5, 7 

8 ̊̅мсп ̊ͯͣͫͦ͟-͔ͦͦ͟͡΄͊͟ ͙͙ͨͦͭ͊͟͡ 2 2 6 3, 5, 7 

9 ̊̅мум ˻͎͔͍͔͒͒ͯ͊ͥ͡ ͤ͊ ΄͙ͯͣ ͫͦ ͔ͨͦͫ͋ͤ͊ ͔ͤ͊ͣͤ͊ 3 1 6 5, 7 

10 ̊̅мус ˻͍͙ͫͤͦ ͤ͊ ͙͔ͨ͊ͤͪ͊ͥ͡ ͙ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ΄͙ͯͣ 3 1 6 5, 7 

˶͔͙ͭͤ  ͔͔͙ͫͣͫͭͪ - т ͦ͒ мо 

1 ̊̅муо ˥͔ͦͣͦͪͺ͎͙ͦͦ͊͡͞ ͫͦ ͎͔͙͍͔͙͔ͦ͒ͪͭͭ͘ 2 1 6 2, 4 

2 ̊̅мст ̂ͪ͋͊ͤͦ ͔͔͙ͤͦ͘͡͡ 2 1 6 2, 4 

3 ̊̅мру ˴͔ͦͣͨͯͭͪͫ͊͟͞ ͎ͪ͊ͺ͙͊͟ 2 1 6 2, 4 

4 ̊̅мсо 
˾͔͔ͪ͊͟ͼ͙ͫͦ͟ ͙͙ͭͯͪͫͭ;͙͟ ͔͙͊ͫͨͭ͟ ͤ͊ ΄͙͔ͯͣͭ ͙ 
͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤ 

2 2 6 2, 4 

5 ̊̅мрм ˮ͔͙͒ͤͭͺ͙͊͟ͼ͙͊͞ ͙ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ ͔ͨ;͙ͯͪ͟ 2 1 6 4, 6 

6 ̊̅мсс ˣ͙ͦͣ͊ͫ͊ ͙ ͔͔͎͙ͤͪ͊͞ 2 2 6 4, 6 

7 ̊̅мур ˤ͙͙͙ͫͦͦͨ͊ͤͤͫ͟͟͡ ͔͙͔͙ͦͫͫͭͣ͟ 2 1 6 4, 6 

8 ̊̅мср ˥͔͙ͦͤͺ͙ͦͪͣ͊ͭ͊͟ 2 2 6 4, 6, 8 

9 ̊̅мрр ˸͔͙͎͊ͪͭͤ͟ ͙ ͼ͔͙ͤ 2 2 6 4, 6, 8 

10 ̊̅мрт ˩͎͙ͪͦͤͦͣ͊͞ 2 1 6 6, 8 

11 ̊̅муп ˭͊΄͙ͭͭ͊ ͤ͊ ͍͙ͦ͒ͤ ͔͙͔͙ͦͫͫͭͣ͟ 2 1 6 6, 8 

12 ̊̅мул ˩͙͙͎ͦͣͦͤͭͦͪͤ͟  2 2 6 4, 6, 8 

13 ̊̅мтф ˢ͎ͪͦ΄͍ͯͣ͊ͪͫͭͦ ͍ͦ ͙ͪͯͪ͊ͤͦͭ͡ ͍ͪ͊ͦ͘͞ 3 1 6 4, 6 
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˽˾˩˨˸˩́˹ˮ ˽ ˾˻ ˥˾s ˸  ˮ˭  s˿ ́̂˨ ˮ˿˴ˮ ́˩ ˽ ˾˻˥˾ˢ˸ˮ : 

̊̂˸s˾˿́ˤ˻Σ ˽˩ ˳˭ˢˬ˹˻ ˨ˮ˭ˢ˳˹ˮ˾ˢ˺˩ 

˩˴˻ˮ˹ ˬ˩˹˩˾ˮ˹˥ ˮ ˩˴˻˸˩˹ˢ̈˸˩˹́ 

 

 

 

 

SUBJECT PROGRAMMES OF THE CURRICULUM: 
FORESTRY 

LANDSCAPE DESIGN 
ECOENGINEERING AND ECOMANAGEMENT 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˩˴˻˴˶ˮ˸ˢ́˻˶˻˥ˮ˳ˢ 

2. ˴ͦ͒ ̊̅млм 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ ˽ Σ ˩    ό͙͔͔͊͒ͦ͗ͭͤ͘͡͡ о ͙ͤ͊ͫͦ͟ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ I/1  7.  ˣͪͦ͞ ͤ͊ ˩˴́˿ ͔͙͙ͪ͒ͭ͟ 6 
8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ -͒  ͪ˹ ͙ͦ͊͟͡ ˹͙͍ͦͦ͟͡ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

͔̇ͭ͊͡ ͤ͊ ͍ͦͦ͞ ͔͔ͨͪ͒ͣͭ ͔ ͒͊ ͎͙ ͎͍͙ͨͦ͒ͦͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͦ͒ ͦ͋͊ͫͭ͊͡ ͤ͊ ˸͔͔͎͙ͭͦͪͦͦ͊ͭ͊͡͞ ͙ 
˴͙͎͙ͣ͊ͭͦͦ͊ͭ͊͡͡͞Φ ˽ͦͭͦ;ͤͦΣ ͒͊ ͊͞ ͤ͊͊ͭ͘ ͺ͙͙͊ͭ͊͘͟ ͤ͊ ͊ͭͣͦͫͺ͔ͪ͊ͭ͊ ͙ ͤ͊;͙ͤͦͭ ͤ͊ ͍͔ͤ͊ͫͭ͊ͤͯ͊ͥ ͤ͊ ͙͔ͫͭ 
͍͙ͨͦ͊͞ ͍ͦ ͔ͤ͊ ό͍͔͔ͭͪΣ ͒ͦ͗͒Σ ͦ͋͊͡ͼ͙ ͙ ͒ͪΦύΦ  ˮͫͭͦ ͭ͊͊͟Σ ͒͊ ͎͙ ͦͫͭͪͯ;͙ ͔͙͔ͫͭͯ͒ͤͭͭ ͒͊ ͎͙ ͍ͦ͋ͪ͊͋ͦͭͯ͊͊ͭ 
ͨͦ͒͊ͭͦͼ͙͔ͭ ͙͔͙͒ͦ͋ͤ ͦ͒ ͔͔ͣͪͥ͊ͭ͊ ͤ͊ ͔͔͙ͦ͒ͪ͒ͤ ͔͔͔͙ͣͤͭ͡Σ ͍͙͊͗ͤ ͊͘ ͙ͯ͘;͍ͯ͊ͤ͊ͭ͊ ͫͭͪͯ͊͟Φ ˮ ͤ͊ ͪ͊͟͞Σ 
͔ͫͭͦ ͭͦ͊ ͒͊ ͔ͫ ͙͔͙͙ͫͤͭͭͪ͊͘ ͙ ͍͙ͫͭ͊ ͍ͦ ͺͯͤ͟ͼ͙͊͞ ͤ͊ ͫͭͪͯ͊ͭ͊͟ ͦ͊͟͞ ͔ͫ ͙ͯ͘;͍ͯ͊Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

˻ͨ΄͙ͭ ͙͙ͨͦͣ ͊͘ ͊ͭͣͦͫͺ͔ͪ͊ͭ͊Τ ˮ͍͙ͦͪ͘ ͤ͊ ͪ͊͘;ͤ͊ ͙ ͭͦͨͦͭͤ͊͡ ͔͔͎͙ͤͪ͊͞Τ ˭͎͔͍͔͊ͪ͊ͤ͞ ͤ͊ ˭͔ͣ͊ͭ͊͞ ͙ 
͊ͭͣͦͫͺ͔ͪ͊ͭ͊Τ ˤͦ͒ͯ͘΄͔ͤ ͙͙ͨͪͭͫͦ͟Τ ˤ͔ͦ͒ͤ͊ͭ͊ ͔ͨ͊ͪ͊ ͍ͦ ͊ͭͣͦͫͺ͔ͪ͊ͭ͊Τ ˸͎͊͊͡ ͙ ͦ͋͊͡ͼ͙Τ ˤ͔͙ͪͤ͗Τ 
ˤͦ͒ͯ͘΄͙ͤ ͔ͫͭͪͯͥ͊Τ ˮ͔͙ͤͫͭͪͯͣͤͭ ͊͘ ͔͔͔ͣͪͥ ͤ͊ ͔͙ͦ͒͒ͤ͡ ͔͔ͨͭͦͪͦͦ͡΄͙͟ ͍͙ͨͦ͊͞Τ ˴͙ͣ͊͡Σ ͨͦ;͍͊ ͙ 
͔͙͔ͪ͊ͫͭͤΤ ˻͋ͪ͊͋ͦͭ͊͟ ͤ͊ ͨͦ͒͊ͭͦͼ͙͔ͭ ͊͘ ͔͔ͣͭͦͪͦͦ͡΄͙͔ͭ͟ ͔͔͔͙ͣͤͭ͡Φ 
 
˽͙ͪ͊ͭ͟;ͤ͊ ͍ͤ͊ͫͭ͊͊Υ ˹͊ ͍͔͙͔͗͋ͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͔͠ ͔ͫ ͊ͨͦͤ͊͊ͭ͘͘ ͫͦ ͙͔͙͔ͤͫͭͪͯͣͤͭͭ ͙ͦ͟ ͫͯ͗͊ͭ͡ ͊͘ 
͔͔͔ͣͪͥ ͤ͊ ͔͔͙ͦ͒ͪ͒ͤ ͔͔ͣͭͦͪͦͦ͡΄͙͟ ͔͔͔͙ͣͤͭ͡ ͙ ͤ͊;͙ͤͦͭ ͤ͊ ͦ͋ͪ͊͋ͦͭ͊͟ ͤ͊ ͨͦ͒͊ͭͦͼ͙͔ͭ ͙͔͙͒ͦ͋ͤ 
ͦ͒ ͔͔ͣͪͥ͊ͭ͊ . 
 
͔͔́ͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊. ˽ ͔ͦͫͭ͊ ͤ͊ ͔͔ͣͭͦͪͦͦ͡΄͊ͭ͊͟ ͙ͫͭ͊ͤͼ͊ ͍ͦ ͫͦͨ͟͡ ͤ͊ ̂̆˸˾Φ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

͔͔͙́ͦͪͭͫ͟ ͔͍ͨͪ͒͊͊ͥ͊ ͙ ͙ͨͪ͊ͭ͟;͙ͤ ͍͔͙͗͋ ͫͦ ͔͔͙ͦ͒ͪ͒ͤ ͔͔ͣͭͦͪͦͦ͡΄͙͟ ͙͔͙ͤͫͭͪͯͣͤͭΦ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ п όнҌнύκсл 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͙͍͙͊ͭͤͦͫͭ͟ 
15.1 

˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ 

͍ͤ͊ͫͭ͊͊ 

ол ;͊ͫ͊  

 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

ол ;͊ͫ͊  

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ ͙͍͙͊ͭͤͦͫͭ͟ 
16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ мл ;͊ͫ͊ 

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙   пл ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ рл ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ сл ͋ͦ͒͊ ώόоͻслύΥоϐ 

17.2 ˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ ͯͫͤ͊ύ ͒ͦ ол ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ мл ͋ͦ͒͊ 
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18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͍ͤ͊ͫͭ͊͊ͭ͊ 
ό͔͍ͨͪ͒͊͊ͥ͊Σ ͍͔͙͗͋Σ ͔͔͙ͭͪͤͫ͟ ͍ͤ͊ͫͭ͊͊ύΦ  
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 

- ˨͙͔ͦ͋ͤ ͙ͨͦͭͨͫΣ  
- ˻͒ ͙͔͙ͪ͊͋ͦͭͤ͘ ͨ͊ͪͼ͙͙͊ͤ͞͡ ͙͙͙ͫͨͭ ό оͻслҐмул 
͋ͦ͒͊ύΦ ˿ͯͣ͊ͭ͊ ͔ͫ ͔͙͒͡ ͫͦ о ͊͘ ͒͊ ͔ͫ ͙͔͒ͦ͋ ͔ͨͪͦͫ͟ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡ ͔ Ƴƛƴ оо ͋ͦ͒ ͦ͒ͤͦͫͤͦ Ƴƛƴ 
оо ͦ͒ ͔ͫͦ͟͞ ͨ͊ͪͼ͙͔͊ͤ͞͡ ͙͙ͫͨͭ 

- ˭͍͊ͪ΄͔ͤ ͙͙ͫͨͭ ͔͠ ͔ͫ ͍ͦ͒ͪ͗ͯ͊ ͊͘ ͙͔ͫͭ ͔͙ͫͭͯ͒ͤͭ 
΄ͭͦ ͔ͫ ͨͦ͒ ͍͙ͯͨͤͦͭ͟ ͔͔ͨͦͭͪ͋ͤ Ƴƛƴ ͦ͒ рм ͋ͦ͒͊ ό ͫͦ 
͔͙ͨͦͭͪ͋ͤͦͭ Ƴƛƴ ͦ͒ ͔͍ͨͪ͒͊͊ͥ͊Σ ͍͔͙͗͋ ͙ 
͍͔ͨͦͤ͊͊ͥ͘ ͤ͊ ͙͔͙ͤͫͭͪͯͣͭύ ͙͙͡ ͨͦ ͔͋͊ͪ͊ͥ ͤ͊ 
͔ͫͭͯ͒ͤͭͦͭΦ 

 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˹͙͍ͦͦ͟͡Σ ˹Φ ˩͙͎͙ͦͣ͊ͭͦͦ͊͟͟͡͡͞ 
͙͔ͤͭͪͤ͊ 
͙ͫͪͨͭ͊͟ 

2011 
 

2. ˶͔͍͙͊͊ͪͫ͘͟Σ ˢΦ 
˴͙ͣ͊ͭ͊͡ ͤ͊ 
˸͔͙͊͒ͦͤ͊͟͞ 

˴ͯͭͯͪ͊͡ 
˿͔ͦͨ͟͞ 

1993 
 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˣ͎ͯͪ;͙͟Σ ˽Φ 
̊ͯͣ͊ͪͫ͊͟ 
͔͙͎͙ͦͣ͊ͭͦͦ͊͟͟͡͡͞  

͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ - 
ˣ͔͎ͦͪ͊͒ 

1995 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˣ˻́ˢ˹ˮ˴ˢ 

2. ˴ͦ͒ ̊̅млн 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ  ˽Σ ˩    ό͙͔͔͊͒ͦ͗ͭͤ͘͡͡ о ͙ͤ͊ͫͦ͟ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ I / 1 7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˨ͦͼΦ ͒-ͪ xͦ ͊ͤ͞ ˿͙͍͙ͣͦͫ͟ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

˭͍͔͊ͨͦͤ͊͊ͥ͘ ͫͦ ͼ͙͎͙ͭͦͦ͊ͭ͊͡͞ ͙ ͻ͙͎͙ͫͭͦͦ͊ͭ͊͡͞ ͤ͊ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞Σ ͙͍ͤͤ͊ͭ͊ ͊ͤ͊ͭͦͣͫ͊͟ ͙ ͣͦͪͺͦͦ͡΄͊͟ 
͎ͪ͊͒͋͊Σ ͍͙͔ͦͫͤͦͤͭ ͺ͙͙ͦͦ͘͡΄͙͟ ͨͪͦͼ͔͙ͫΣ ͊ͦ͟͟ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊ͭ͊͟Σ ͔͎͙ͦͦ͊ͭ͊͟͡͞ ͙ ͔͍ͦͯ͡ͼ͙͊ͭ͊͞ ͤ͊ 
͔͙ͪ͊ͫͭͤ͊ͭ͊͞Φ   
˹͊ͯ;͔͙͔ͤͭ ͙ͫͦͤ͊ͤ͊͘͞ ͔ͫ ͙͔͍ͨͪͣͤͯ͊͊ͭ ͍ͦ ͙͋ͦͦ͡΄͙͔ͭ͟ ͙͒ͫͼ͙͙͙ͨͤ͡Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

͔͔́ͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊Υ ˭ͤ͊;͔͔ͥ ͤ͊ ͙͋ͦͭ͊ͤ͊ͭ͊͟Φ ˹͍͔͊ͫͭ͊ͤͯ͊ͥ ͙ ͔͍ͦͯ͡ͼ͙͊͞ ͤ͊ ͙͍͗ͦͭͦͭ ͤ͊ ˭͔ͣ͊ͭ͊͞Φ 
˭͔͙͊͒ͤ;͙͟ ͙͙ͦͫͦ͋ͤ ͤ͊ ͙͍͗͊ͭ͊ ͔͙ͣ͊ͭͪ͊͞Φ ˭ͤ͊;͔͔ͥͭͦ ͤ͊ ͔͙ͪ͊ͫͭͤ͊͞ ͍ͦ ͙ͨͪͪͦ͒͊ͭ͊ ͙ ͊͘ ;͍͔ͦͦͭ͟Φ 
˾͙͙͊͘͟͡ ͔ͨͦͣ͏ͯ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞ ͙ ͙͍͙͔͗ͦͭͤͭΦ ˾͙͔͊ͫͭͭͤ͊͡ ͔ͭ͊͟͟͡ ͙ ͔ͭͦ͟͡;͔ͤ ͼ͙ͯͫ͟͡Φ ͙͍́͊͟Φ 
ˤ͔͎͔͙͍͙ͭ͊ͭͤ ͎͙ͦͪ͊ͤΦ ˾͔͙͍͙ͨͪͦ͒ͯͭͤ͟ ͎͙ͦͪ͊ͤΦ ˻ͨͪ͊΄͍͔ͯ͊ͥΦ ˻͍͔ͨͦ͒ͯ͊ͥ͡Φ ˾͔͍͔͊ͫͯ͊ͥ͞ ͙ 
͍͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͯ͊ͥΦ ͙͔̅ͦͭͦͫͤͭ͊͘Φ ˨͙΄͔͔ͥΦ ˤ͔ͦ͒ͤ ͔͙ͪ͗ͣΦ ˾͔͔͊ͫͭͥΦ ˻͎͎͔͔ͪ͊ͤͦͤ͊͘Φ ˨͍͙͔͗ͥ͊ ͊͟͞ 
͔͙ͪ͊ͫͭͤ͊ͭ͊͞Φ ˩ͦͦ͟͡΄͙͟ ͎͙ͪͯͨ ͙ ͎͙ͨͦ͒ͪͯͨΦ ˴͔ͦͪ͊͡ͼ͙͊͞ ͔ͨͦͣ͏ͯ ͙͍ͤͤ͊ͭ͊ ͣͦͪͺ͎͙ͦͦ͊͡͞ ͙ ͔͎͙ͦͦ͊͟͡͞Φ 
˿͙͔͙ͫͭͣ͊ͭ͊͟Φ 
˽͙ͪ͊ͭ͟;ͤ͊ ͍ͤ͊ͫͭ͊͊Υ ˭͍͔͊ͨͦͤ͊͊ͥ͘ ͫͦ ͼ͙͎͙ͭͦͦ͊ͭ͊͡͞Σ ͻ͙͎͙ͫͭͦͦ͊ͭ͊͡͞ ͙ ͙͊ͤ͊ͭͦͣ͊ͭ͊͞ ͤ͊ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞ 
͔ͨͪͯ͟ ͍͔ͤ͊͋ͯ͒ͯ͊ͥ͢ ͤ͊ ͍͔͙ͦ͒ͤ ͙ ͙ͭͪ͊ͤ͞ ͔͙ͨͪͨ͊ͪ͊ͭ ͦ͒ ͙ͪ͊͘͡;͙ͤ ͙͔͙ͪ͊ͫͭͭͤ͡ ͔͍͙͒ͦ͡Τ ͍͔͊ͨͦͤ͊͊ͥ͘͘ 
ͫͦ ͣͦͪͺ͎͙ͦͦ͊ͭ͊͡͞ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊ͭ͊͟ ͤ͊ ͔͙ͦ͒͒ͤ͡ ͙͔͙ͪ͊ͫͭͭͤ͡ ͎͙ͪͯͨ ͫͦ ͨͦͣͦ΄ ͤ͊ ͻ͔͙͙ͪ͋͊ͪͯͣͫ͟ 
͙͔ͨͪͣͪͦͼ͙Τ ͔͔ͭͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊Φ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

ˮ͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͍ͨͪ͒͊͊ͥ͊ ͙ ͍͔͙͗͋Σ ͍͔ͤ͊͋ͯ͒ͯ͊ͥ͢ ͤ͊ ͍͔͙ͦ͒ͤ ͙ ͙ͭͪ͊ͤ͞ ͔͙ͨͪͨ͊ͪ͊ͭ ͦ͒ ͙ͪ͊͘͡;͙ͤ 

͙͔͙ͪ͊ͫͭͭͤ͡ ͔͍͙͒ͦ͡Τ ͍͔͊ͨͦͤ͊͊ͥ͘͘ ͫͦ ͣͦͪͺ͎͙ͦͦ͊ͭ͊͡͞ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊ͭ͊͟ ͤ͊ ͔͙ͦ͒͒ͤ͡ ͙͔͙ͪ͊ͫͭͭͤ͡ ͎͙ͪͯͨ 

ͫͦ ͨͦͣͦ΄ ͤ͊ ͻ͔͙͙ͪ͋͊ͪͯͣͫ͟ ͙͔ͨͪͣͪͦͼ͙Τ ͎͙͙͔ͦͪ͊ͤͪ͊ͥ͘ ͤ͊ ͔͔ͭͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊Σ ͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ 

͔͔͙ͭͪͤͫ͟ ͙͍͔͘΄ͭ͊͞ ͙ ͔ͨͪͦͭͤ͊͟ ͊͒͊͘;͊. 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ т όпҌоύκмлр 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 

˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ 

͍ͤ͊ͫͭ͊͊ 
сл ;͊ͫ͊ 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

пр ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ /  

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;  ͙ ор ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ нл ;͊ͫ͊ 
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17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ тл ͋ͦ͒͊ όнͻолκслҌмлύ 

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊ύ 

͒ͦ мл ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ нл ͋ͦ͒͊ 

18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  ˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ 
͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ ͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡ ͙ 
͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋ύΣ ͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͔͙ͭͪͤͫ͟ ͙͍͔͘΄ͭ͊͞Σ ͔ͨͪͦͭͤ͊͟ 
͊͒͊͘;͊ ͙  ͻ͔͙ͪ͋͊ͪͫ͟ ͔͙ͣ͊ͭͪ͊͞͡Φ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ ˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ͨͦͦ͗ͤ͡ 
͔͔͙ͭͦͪͭͫ͟ ͔͒͡ ό͍͒͊ ͍͙ͦͦͯͣ͊͟͟͡ κ ͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭύ ͙ ͙ͨͪ͊ͭ͟;͔ͤ 
͔͒͡ όͻ͔͙ͪ͋͊ͪͫ͟ ͔͙ͣ͊ͭͪ͊͞͡ύ ͫͦ ͙͙ͣͤͣͯͣ ͍͔͙ͦͫͦͤ рм ͋ͦ͒Φ 
˭͍͊ͪ΄͙ͤͦͭ ͙͙ͫͨͭ ͔ͤ ͔ ͙͔͔͊͒ͦ͗ͭͤ͘͡͡Σ ͦ͒ͤͦͫͤͦ ͔ͫ ͔͍͙͍ͨͪ͒͒ͯ͊ 
͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͔ͫ ͔͔ͫͭͤ͊͟͡ ͫ͊ͣͦ ͫͦ ͙ͨͦͭͨͫ ͍ͦ ͙͔ͤ͒ͫ͟ κ ͔ͤ 
͙͔ͨͦͦ͗͡͡ ͔ͨͪͯ͟ ͙͙ͦͤͭͤͯͪ͊ͤ͊͟ ͍͔ͨͪͦͪ͊͟ ͙ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ 
ͫ͊͊͊ͭ͟ ͒͊ ͎ͦ ͨͦ͒ͦ͋ͪ͊ͭ ͔ͯͫͨͻͦͭ ͙͎ͨͦͫͭͤ͊ͭ ͙ͤ͘ ͙͙ͦͤͭͤͯͪ͊ͤ͊ͭ͊͟ 
͍͔ͨͪͦͪ͊͟ ͍ͦ ͔ͭͦͭ͟ ͤ͊ ͔͔ͫͣͫͭ͊ͪͦͭΦ 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ 
ͤ͊ ͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˥ͪͯͨ;͔Σ ˾Φ   ˣ͙ͦͭ͊ͤ͊͟ ˿͔͙ͭͯ͒ͤͭͫ͟ ͋ͦͪ͘Σ ˿͔ͦͨ͟͞ 1994 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. MiǑƛŏΣ [ƧΦΣ [ŀƪǳǑƛŏΣ wΦ Livadske biljke 
½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜ ƛ 
nastavna sredstva, Sarajevo / 
Beograd 

1990 

2. ~ƛƭƛŏΣ 2Φ  
~ǳƳǎƪŜ ȊŜƭƧŀǎǘŜ 
biljke 

½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜΣ {ŀǊŀƧŜǾƻ 
κ ~ƪƻƭƧǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜō κ 
±ǳƪ YŀǊŀŘȌƛŏΣ .ŜƻƎǊŀŘ 

1977 

3. ~ƛƭƛŏΣ 2Φ  Planinske biljke 
½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜ ƛ 
nastavna sredstva, Sarajevo / 
Beograd 

1982 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͤa͍͙ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ 
Subject title  

ˣ͙ͦͭ͊ͤ͊͟ 
Botany 

2. ˴ͦ͒ /  Code ̊̅млн 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊  
Study Programme  

͍̊ͯͣ͊ͪͫͭͦ /  ˽ ͔͊͗ͤͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞ /  ˩ ͙͔͔͙͎ͦͤ͗ͤͪͤ͟ ͙ 
͔͔ͦͣͤ͊͟ͽ͔ͣͤͭ 
Forestry / Landscape Design / Ecoingeneering and 
Ecomanagement 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ ͎ͨͪͦͪ͊ͣ͊ 
Organizer of the study program 

̂˴ˮ˸ ς ̊ ͙ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 
UKiM Faculty of Forestry in Skopje 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ  
Degree (undergraduate, postgraduate, doctoral) 

˽͍ͪ ͼ͙ͯͫ͟͡ 
Undergraduate 

6. ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ  
Academic year / semester 

I / 1 (͘ ͙͙ͣͫ͟ύ 
(winter semester) 

тΦ ˣͪͦ͞ ͤ͊ ˩˴́˿  
Number of ECTS 

6 

8. ˹͍͙͊ͫͭ͊ͤ͟ 
Lecturer 

˨ͦͼΦ ͒-ͪ ˣͦ͊ͤ͞ ˿͙͍͙ͣͦͫ͟ 
Asst. Prof. Dr. Bojan Simovski 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 
Preconditions for enrollment of the subject 

/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύ 
Course objectives (competencies) 
˭͍͔͊ͨͦͤ͊͊ͥ͘ ͫͦ ͼ͙͎͙ͭͦͦ͊ͭ͊͡͞ ͙ ͻ͙͎͙ͫͭͦͦ͊ͭ͊͡͞ ͤ͊ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞Σ ͙͍ͤͤ͊ͭ͊ ͊ͤ͊ͭͦͣͫ͊͟ ͙ ͣͦͪͺͦͦ͡΄͊͟ ͎ͪ͊͒͋͊Σ 
͍͙͔ͦͫͤͦͤͭ ͺ͙͙ͦͦ͘͡΄͙͟ ͨͪͦͼ͔͙ͫΣ ͙͔͙ͫͫͭͣ͊ͭ͊ͭ͊͟Σ ͙͔ͪ͊ͫͭͭͤ͊ͭ͊͡ ͔͎͙ͦͦ͊͟͡͞Σ ͔͍ͦͯ͡ͼ͙͊ͭ͊͞ ͤ͊ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞Σ 
ͤ͊͘;͔͔ͥͭͦ ͤ͊ ͍͊ͭͦͻ͙͔ͭͦͤͭ ͔͙ͪ͊ͫͭͤ͊͞ ͊͘ ͙͋ͦͦ͡΄͊ͭ͊͟ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘ ͤͦΣ ͙ ͙͔͊͊ͤͭ͘͟ ͦ͒ ͔ͨͦͭͤͼ͙͊ͤ͊ͭ͊͞͡ 
͙͍͙͍ͤ͊ͤͦͫͭ͘ ͤ͊ ͦ ͔͔͙͒ͪ͒ͤ ͊ͦ͡ͻ͙ͭͦͤ ͍͙͍͙͒ͦΦ   
˿͔ͭͤ͊ͭͦͭͦ͟ ͔͔ͤ͊ͥ͘ ͔ͫ ͙͔͍ͨͪͣͤͯ͊ ͍ͦ ͙͋ͦͦ͡΄͙͔ͭ͟ ͙͒ͫͼ͙͙͙ͨͤ͡Φ 
Introduction to cytology and histology of plants, their anatomical and morphological structure, basic 
physiological processes, systematics, plant ecology, evolution of plants, native plants as a part of the global 
biological diversity as well as threats of certain invasive alien species.  
Gained knowledge is applied in biological disciplines. 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 
Course content 
́˩˻˾˩́˿˴ˢ ˹ˢ˿́ˢˤˢ 
˭ͤ͊;͔͔ͥ ͤ͊ ͙͋ͦͭ͊ͤ͊ͭ͊͟Φ ˹͍͔͊ͫͭ͊ͤͯ͊ͥ ͙ ͔͍ͦͯ͡ͼ͙͊͞ ͤ͊ ͙͍͗ͦͭͦͭ ͤ͊ ˭͔ͣ͊ͭ͊͞Φ ˭͔͙͊͒ͤ;͙͟ ͙͙ͦͫͦ͋ͤ ͤ͊ ͙͍͗͊ͭ͊ 
͔͙ͣ͊ͭͪ͊͞Φ ˭ͤ͊;͔͔ͥͭͦ ͤ͊ ͔͙ͪ͊ͫͭͤ͊͞ ͍ͦ ͙ͨͪͪͦ͒͊ͭ͊ ͙ ͊͘ ;͍͔ͦͦͭ͟Φ ˾͙͙͊͘͟͡ ͔ͨͦͣ͏ͯ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞ ͙ ͙͍͙͔͗ͦͭͤͭΦ 
˾͙͔͊ͫͭͭͤ͊͡ ͔ͭ͊͟͟͡ ͙ ͔ͭͦ͟͡;͔ͤ ͼ͙ͯͫ͟͡Φ ͙͍́͊͟Φ ˤ͔͎͔͙͍͙ͭ͊ͭͤ ͎͙ͦͪ͊ͤΦ ˾͔͙͍͙ͨͪͦ͒ͯͭͤ͟ ͎͙ͦͪ͊ͤΦ ˻ͨͪ͊΄͍͔ͯ͊ͥΦ 
˻͍͔ͨͦ͒ͯ͊ͥ͡Φ ˾͔͍͔͊ͫͯ͊ͥ͞ ͙ ͍͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͯ͊ͥΦ ͙͔̅ͦͭͦͫͤͭ͊͘Φ ˨͙΄͔͔ͥΦ ˤ͔ͦ͒ͤ ͔͙ͪ͗ͣΦ ˾͔͔͊ͫͭͥΦ 
˻͎͎͔͔ͪ͊ͤͦͤ͊͘Φ ˨͍͙͔͗ͥ͊ ͊͟͞ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞Φ ˩ͦͦ͟͡΄͙͟ ͎͙ͪͯͨ ͙ ͎͙ͨͦ͒ͪͯͨΦ ˴͔ͦͪ͊͡ͼ͙͊͞ ͔ͨͦͣ͏ͯ ͙͔ͪ͊ͫͭͭͤ͊ͭ͊͡ 
ͣͦͪͺ͎͙ͦͦ͊͡͞ ͙ ͔͎͙ͦͦ͊͟͡͞Φ ˿͙͔͙ͫͭͣ͊ͭ͊͟Φ ˩͔͙ͤ͒ͣͫ͟ ͙ ͔͙͙ͪͭͤ͟͡ ͍͊ͭͦͻ͙ͭͦͤ ͔͙ͪ͊ͫͭͤ͊͞ ͤ͊͘;͙͊ͤ͞ ͊͘  ͍͔͙ͫͭͫͦͭ͟ 
͙͙͍͔͙͔͋ͦ͒ͪͭͭ͘Φ ˮͤͭͪͦ͒ͯͼ͙͙ͪ͊ͤ ͔ͨͦͭͤͼ͙͊ͤͦ͞͡ ͙͍͙͍͙ͤ͊ͤ͘ ͔͙ͪ͊ͫͭͤ͊͞Φ 
˽˾ˢ˴́ˮ̉˹ˢ ˹ˢ˿́ˢˤˢ 
˭͍͔͊ͨͦͤ͊͊ͥ͘ ͫͦ ͼ͙͎͙ͭͦͦ͊ͭ͊͡͞Σ ͻ͙͎͙ͫͭͦͦ͊ͭ͊͡͞ ͙ ͙͊ͤ͊ͭͦͣ͊ͭ͊͞ ͤ͊ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞ ͔ͨͪͯ͟ ͍͔ͤ͊͋ͯ͒ͯ͊ͥ͢ ͤ͊ ͍͔͙ͦ͒ͤ ͙ 
͙ͭͪ͊ͤ͞ ͔͙ͨͪͨ͊ͪ͊ͭ ͦ͒ ͙ͪ͊͘͡;͙ͤ ͙͔͙ͪ͊ͫͭͭͤ͡ ͔͍͙͒ͦ͡Φ ˭͍͔͊ͨͦͤ͊͊ͥ͘ ͫͦ ͣͦͪͺ͎͙ͦͦ͊ͭ͊͡͞ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊ͭ͊͟ ͤ͊ 
͔͙ͦ͒͒ͤ͡ ͙͔͙ͪ͊ͫͭͭͤ͡ ͎͙ͪͯͨ ͫͦ ͨͦͣͦ΄ ͤ͊ ͻ͔͙͙ͪ͋͊ͪͯͣͫ͟ ͙͔ͨͪͣͪͦͼ͙Φ ͔͔́ͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊Φ 
THEORETICAL LECTURES 
Importance of botany. Occurrence and evolution of life on Earth. Common features of living matter. The 
importance of plants for nature and mankind. Differences between plants and animals. A plant cell and the cell 
cycle. Tissue. Vegetative organs. Reproductive organs. Pollination. Fertilization. Spreading and colonization. 
Photosynthesis. Breathing. Water regime. Growth. Organogenesis. Correlation between plant morphology and 
ecology. Distribution. Taxonomy and Systematics. Relic and endemic native plants significant for global 
bioiversity. Potentialy invasive alien plants.  
PRACTICE CLASSES 
Introduction to cytology, histology and anatomy of plants through guided observation of specimens of various 
plant parts; Introduction to morphology and systematics of certain plant groups using herbarium exemplars; 
Field work. 
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12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥ 
Learning Methods 
ˮ͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͍ͨͪ͒͊͊ͥ͊ ͙ ͍͔͙͗͋Σ ͍͔ͤ͊͋ͯ͒ͯ͊ͥ͢ ͤ͊ ͍͔͙ͦ͒ͤ ͙ ͙ͭͪ͊ͤ͞ ͔͙ͨͪͨ͊ͪ͊ͭ ͦ͒ ͙ͪ͊͘͡;͙ͤ ͙͔͙ͪ͊ͫͭͭͤ͡ 
͔͍͙͒ͦ͡Φ ˭͍͔͊ͨͦͤ͊͊ͥ͘ ͫͦ ͣͦͪͺ͎͙ͦͦ͊ͭ͊͡͞ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊ͭ͊͟ ͤ͊ ͔͙ͦ͒͒ͤ͡ ͙͔͙ͪ͊ͫͭͭͤ͡ ͎͙ͪͯͨ ͫͦ ͨͦͣͦ΄ ͤ͊ 
ͻ͔͙͙ͪ͋͊ͪͯͣͫ͟ ͙͔ͨͪͣͪͦͼ͙Φ ˮͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͔ͨͪͤͭ͊͘ͼ͙͊͞Σ ͙͎͍͍͔ͦͭͯ͊ͥ͘ ͤ͊ ͻ͔͙ͪ͋͊ͪͯͣκ͔ͨͪͦͭͤ͊͟ ͊͒͊͘;͊Σ 
͎͙͙͔ͦͪ͊ͤͪ͊ͥ͘ ͤ͊ ͔͔ͭͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊Σ ͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͔͙ͭͪͤͫ͟ ͙͍͔͘΄ͭ͊͞ ͙ ͦͤͫͯͭ͊͟͡ͼ͙͙Φ  
Interactive lectures and exercises, guided observation of specimens of various plant parts; Introduction to 
morphology and systematics of certain plant groups using herbarium exemplars; Field work, preparation of field 
reports, individual presentation (.ppt) and paper work, and via consultations. 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡ ͺͦͤ͒ ͤ͊ ͍͔͔ͪͣ 
Total available time 

16л ;͍͙͊ͫͦ /  hours 

14. ˾͊ͫͨͪ ͔͔͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡ ͍͔͔ͪͣ 
Distribution of the available time 

7 (4+3) / 105 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͙͍͙͊ͭͤͦͫͭ͟ 
Teaching activities 

мрΦмΦ ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ 
Lectures-theory 

60 ;͍͙͊ͫͦ / 
hours 

мрΦн ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ ͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ 
͔͙͙ͫͣͤ͊ͪΣ ͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊  
Practice (laboratory, auditory), seminars, team 
work 

пр ;͍͙͊ͫͦ / 
hours 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ ͙͍͙͊ͭͤͦͫͭ͟  
Other forms of activities 

мсΦм ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ 
Project tasks 

5 ;͍͙͊ͫͦ / 
hours 

мсΦн ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙  
Individual tasks 

35 ;͍͙͊ͫͦ / 
hours  

мсΦо ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ  
Home learning 

15 ;͍͙͊ͫͦ / 
hours 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  
Assignments and Grading 

мтΦмΦ ˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊ κ ͔ͨͪͦͭ͟ 
Seminar work / project 

͒ͦ м0  ͋ ͍͙ͦ͒ͦ /  
points                                                      

17.2. s ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͍ͤ͊ͫͭ͊͊ 
Active participation in classes 

͒ͦ 20  ͋ ͍͙ͦ͒ͦ / 
points  

мтΦоΦ ˭͍͊ͪ΄͔ͤ ͙͙ͫͨ ͭ 
Final exam 

͒ͦ тл  όнͻолκслҌмлύ 
͍͙͋ͦ͒ͦ /  points     р ͍͙͋ͦ͒ͦ 

18. ˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ 
Evaluation criteria (points / grade) 

͒ͦ рл ͋ͦ͒͊ / up to 50 points р ό͔ͨͭύ (F) (five) 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ / from 51 to 60 
points 

с ό΄͔ͫͭύ (E) (six) 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ / from 61 to 70 
points 

т ό͔ͫ͒ͯͣύ (D) 
(seven) 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ / from 71 to 80 
points 

у όͦͫͯͣύ (C) (eight) 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ / from 81 to 90 
points 

ф ό͔͍͔͒ͭύ (B) (nine) 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ / from 91 to 100 
points 

мл ό͔͔͒ͫͭύ (A) (ten) 

19. ͍͙̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ ͍͊ͪ͘΄͔ͤ 
͙͙ͫͨͭ 
Conditions for signature and final exam 

ˮ͍͔ͫͨͦͤͯ͊ͥ͡ ͤ͊ ͙͍͙͔͊ͭͤͦͫͭͭ͟ ͦ͒ мрΦм ͙ мрΦнΦ 
Fulfilment of activities from 15.1 and 15.2. 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ 
Language Instruction 

˸͔͙͊͒ͦͤͫ͟͟ 
Macedonian 

21. ˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ ͍ͤ͊ͫͭ͊͊ͭ͊  
Method of monitoring the quality of teaching 

ˮ͔ͤͭͪͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ ͙ ͔͙͊ͤͭ͟ 
Internal evaluations and surveys 
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22. ˶͙͔ͭͪ͊ͭͯͪ͊ 
Literature 

ннΦмΦ ˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
          Required Reading 

 ˢ͍ͭͦͪ 
Author 

˹͍͊ͫͦ͡ 
Title 

ˮ͍͒͊͊͘; 
Publisher 

˥͙ͦ͒ͤ͊ 
Year 

1. 
˥ͪͯͨ;͔ ˾Φ   ˣ͙ͦͭ͊ͤ͊͟ 

˿͔͙ͭͯ͒ͤͭͫ͟ ͋ͦͪ͘Σ 
˿͔ͦͨ͟͞ 

1994 

ннΦнΦ ˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡ 
          Suggested Reading 

 ˢ͍ͭͦͪ 
Author 

˹͍͊ͫͦ͡ 
Title 

ˮ͍͒͊͊͘; 
Publisher 

˥͙ͦ͒ͤ͊ 
Year 

1. aƛǑƛŏ [ƧΦΣ [ŀƪǳǑƛŏ R. Livadske biljke 
½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜ ƛ 
nastavna sredstva, 
Sarajevo / Beograd 

1990 

2. ~ƛƭƛŏ 2.  ~umske zeljaste biljke 

½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜΣ 
Sarajevo / ~koljska 
knjiga, Zagreb / Vuk 
YŀǊŀŘȌƛŏ, Beograd 

1977 

3. ~ƛƭƛŏ 2.  Planinske biljke 
½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜ ƛ 
nastavna sredstva, 
Sarajevo / Beograd 

1982 

4.  
Marinelli J. (editor-in-chief) 
˸͙͔͙͊ͪͤ͡ ̈Φ 

Plant  
˾͔͙͊ͫͭͤ͊͞ 

Dorling Kindersley Ltd., 
London 
˸͙͊͒ͤͫ͊͟͡ ͙͎ͤ͊͟Σ 
˿ͦͨ͟͞ ͔

2004 
 

2014 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˤ˻ˤ˩˨ ˤ˻ ˥˾ˢ˨˩ˬ˹ˮ̊́ˤ˻ 

2. ˴ͦ͒ ̊̅мло 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ  ˽Σ ˩    ό͙͔͔͊͒ͦ͗ͭͤ͘͡͡ о ͙ͤ͊ͫͦ͟ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ 

I \  2 

 
7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ ͒ -  ͪ˭ ͍͒ͪ͊ͦ͟ ͍́ͪ͊͊ͤͦ͞ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

͔͙͔̇ͭ͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ͔ ͒͊ ͎͙ ͍͍͔͔ͦ͒ ͔͙͔ͫͭͯ͒ͤͭͭ ͫͦ ͔͙ͨͪͦ͋ͣ͊ͭ͊ͭ͊͟͡ ͤ͊Υ ͎͔͙͔ͪ͊͒͗ͤͭ 
͔͙͙ͣ͊ͭͪ͊͞͡Σ ͦͤͫͭͪͯ͟͟ͼ͙͙͔ͭ ͙ ͔͙͔ͦ͋ͭͭ͟͞ ͙ͦ͟ ͔ͫ ͔͍ͫͪ͊͊͊ͭ͠ ͍ͦ ͨͪ͊ͫ͊ͭ͊͟ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ ͎ͨͪͦͪ͊ͣ͊Φ   
 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

ˤ͍͔ͦ͒Σ ͼ͔͡ ͙ ͊͒͊͘;͊ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭΤ ˸͔͙ͪ͟ ͙ ͔͙͔ͣͪͤͭ ͙͔͙ͫͫͭͣΤ ˿͙ͭ͊ͭ͊͟ ό˻͍͙ͫͤͦͤ ͙͙ͨͦͣ ͙ ͙͊ͦͤ͘͟ύΤ 
˴͙͔͙ͤͣ͊ͭ͊͟Τ ˨͙͙ͤ͊ͣ͊͟Τ ˳͊ͦͫͭ͟ ͤ͊ ͔͙͙͔ͣ͊ͭͪ͊ͭ͞͡Τ ˻͍͙͔ͫͤͦͤͭ ͙͙ͨͦͣ ͙ ͙ͨͦͫͭ͊ͨ͟ ͊͘ ͔ͪ͊ͪ͘΄͍͔ͯ͊ͥ ͤ͊ 
͙ͫͭ͊͋ͤͦͫͭ͊͡ ͤ͊ ͔͔͒ͤ ͔ͦ͋ͭ͟͞ ͍ͦ ͨͪ͊ͫ͊͟Φ  
˸͔͙͙͊ͭͪ͊͞͡ ͍ͦ ͎͔͙ͪ͊͒͗ͤ΄͍ͭͦͭͦ ό˽͔ͦͭͦ͟͡ ͤ͊ ͔͙͙͔ͣ͊ͭͪ͊ͭ͞͡Σ ˿͍͍ͦͫͭ͊͞ ͤ͊ ͎͔͙͔ͪ͊͒͗ͤͭ ͔͙͙ͣ͊ͭͪ͊͞͡Σ  
˻͋ͪ͊͋ͦͭ͊͟ ͤ͊ ͔͙͙͔ͣ͊ͭͪ͊ͭ͞͡ύΤ ˴͔͊ͣͤͦͭ ͊ͦ͟͟ ͎͔͔ͪ͊͒͗ͤ ͔͙ͣ͊ͭͪ͊͞͡Τ ˨͍ͪͦͭͦ ͊ͦ͟͟ ͎͔͔ͪ͊͒͗ͤ 
͔͙ͣ͊ͭͪ͊͞͡Τ ˥͔͙ͪ͊͒͗ͤ ͦͤͫͭͪͯ͟͟ͼ͙͙Τ ˥͔͙ͪ͊͒͗ͤ ͔͙ͦ͋ͭ͟͞Τ ˭͊ͦͤͫ͊͟͟ ͨͦͫͭ͊ͨ͊͟ ͊͘ ͎͔͔ͪ͊͒ͥ ͤ͊ ͔ͦ͋ͭ͟͞Τ 
˽͊ͤͫ͊͟͡ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͊͘ ͙͎ͪ͊͒͋͊͘ ͤ͊ ͔ͦ͋ͭ͟͞Τ ˩ͦͦ͟͡΄͙͟ ͙ͨͪͫͭ͊ͨ ͙ͨͪ ͎͔͊ͪ͒ͥͭͦ ͤ͊ ͔ͦ͋ͭ͟͞Τ 
˭͍͔͊ͨͦͤ͊͊ͥͫͦ͘ ͎ͯͦ͊ͭ͊͡ ͙ ͺͯͤ͟ͼ͙͊ͭ͊͞ ͤ͊ ͔͙͔ͦ͋ͭͭ͟͞ ͙ͦ͟ ͤ͊͞;͔ͫͭͦ ͔ͫ ͔͍ͫͪ͊͊͊ͭ͠ ͍ͦ ͨͪ͊ͫ͊ͭ͊͟Φ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

˹͍͊ͫͭ͊͊ͭ͊ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͦ ͺͦͪͣ͊ ͤ͊ ͔͍͔ͨͪ͒͊͊ͥ ό͍͔͊ͨͦͤ͊͊ͥ͘͘ ͫͦ ͔͙ͭͦͪ͊ͭ͊͞ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭύΣ  

͍͔͙͗͋ ό͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͊͋ͦͪ͊ͭ͡ - ͦ ͍͙ͫͤͦͤ ͙͙ͨͦͣ ͙ ͔͙ͨͪͦ͋ͣ͡ ͦ͒ ͙ͫͭ͊ͭ͊͟ ͙ ͊ͦͫͭ͟͞ ͤ͊ ͔͙͙͔ͣ͊ͭͪ͊ͭ͞͡ύΣ 
͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋ ό͔ͨͦͫͭ͊ ͤ͊ ͤ͊ͦ͏͙͊͡΄͔ͭ ͊͘ ͔͊ͣͤ͟Σ ͔͊ͣͤͦͦͣ͟͡Σ ͫ͊͒͟͡ ͫͦ ͎͔͙ͪ͊͒͗ͤ ͔͙͙ͣ͊ͭͪ͊͞͡ ͙ 
͙ͨ͊ͤ͊͡ύ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ р όоҌнύκтр 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ пр ;͊ͫ͊ 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

ол ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ /  

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙ ол ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ рр ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ул ͋ͦ͒͊ όнͻплύ 

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊ύ 

мл ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ мл ͋ͦ͒͊ 
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18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͍͔͙͗͋Σ ͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋ ͙ 
͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔ͨͪͦͭ͟ύΦ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 
˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ͨͦͦ͗ͤ͡ ͔͔͙ͭͦͪͭͫ͟ ͔͒͡ ό͍͒͊ 
ͨ͊ͪͼ͙͙͊ͤ͞͡ ͙͙ͫͨͭ͊ κ ͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭύΦ 
˭͍͊ͪ΄͙ͤͦͭ ͙͙ͫͨͭ ͔ͤ ͔ ͙͔͔͊͒ͦ͗ͭͤ͘͡͡Σ ͦ͒ͤͦͫͤͦ ͔ͫ 
͔͍͙͍ͨͪ͒͒ͯ͊ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͔ͫ ͔͔ͫͭͤ͊͟͡ ͫ͊ͣͦ ͫͦ ͙ͨͦͭͨͫ 
͍ͦ ͙͔ͤ͒ͫ͟ κ ͔ͤ ͙͔ͨͦͦ͗͡͡ ͔ͨͪͯ͟ ͨ͊ͪͼ͙͙͊ͤ͞͡ ͙͙͙ͫͨͭΦ 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭ ͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ͍́ͪ͊͊ͤͦ͞ ˭͍͒ͪ͊ͦ͟ 
ˤ͍͔ͦ͒ ͍ͦ 
͎͔͙ͪ͊͒͗ͤ΄͍ͭͦ 
ό͙ͫͪͨͭ͊͟ύ 

̂˴͙˸ ̊̅˿ 2010 

2. ˹Φ ˣ͔͊͒͡ 
̊ͯͣͫͦ͟ 
͎͔͙ͪ͊͒͗ͤ΄͍ͭͦ 

̂˴͙˸  1964 

3. ˸Φ ˿͙͍͙ͣͦͤͦ͠ ͔́ͻ͙ͤ;͊͟ ͔ͣͻ͙͊ͤ͊͟ 
˹͊ͯ;ͤ͊ ͙͎ͤ͊͟ 
ˣ͔͎ͪ͊͒͡ 

1989 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˣΦ ˨͙ͯ͡͠ 
˿͙ͭ͊ͭ͊͟ ͙ ͊ͦͫͭ͟͞ ͤ͊ 
͔͙͙͔ͣ͊ͭͪ͊ͭ͞͡ 

˽͍͔ͪͦͫͭͤͦ 
͔͒ͦ͡ 

1978 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˽˩˨˻˶˻˥ˮ˳ˢ ˿˻ ˽˩́˾˻˥˾ˢ̅ˮ˳ˢ 

2. ˴ͦ͒ ̊̅млп 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ  ˽Σ ˩    ό͙͔͔͊͒ͦ͗ͭͤ͘͡͡ о ͙ͤ͊ͫͦ͟ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ 

I / 2 

 
7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ ͒-ͪ ˴͔ͦ͡ ˤ͙͔͍͙͊ͫͫ͟͡ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

˭͍͔͊ͨͦͤ͊͊ͥ͘ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͫͦ ͨͦ;͍͙͔ͭ ͊ͦ͟͟ ͙ͨͪͪͦ͒ͤͦ ͙͙ͫͭͦͪͫͦ͟ ͔ͭͦ͡ ͙ ͊ͦ͟͟ ͔͒ͤͦ ͦ͒ ͍͙͔ͦͫͤͦͤͭ 
͔͍ͫͪ͒ͫͭ͊ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦΣ ͊ͦ͟͟ ͙ ͫͦ ͙ͣ͊ͭ;͙ͤͦͭ ͫͯͨͫͭͪ͊ͭ ό͎͔ͦͦ͡΄͊͟ ͎ͨͦ͒ͦ͊͡ύ ͍ͪ͘ 
ͦ͊͟͞ ͔ͫ ͺ͙ͦͪͣͪ͊͊ͭ ͨͦ;͍͙͔ͭΦ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

˹͍͊ͫͭ͊ͤ͊ͭ͊ ͔͙ͣ͊ͭͪ͊͞ ͎͙ ͦͨͺ͊͊͠ ͔͙͔ͫ͒ͤͭ͡ ͙͙ͫͦ͒ͪ͗ͤΥ ˤ͍͔ͦ͒Σ ˿͍͔ͦ͒͊͊ͥ͘ ͤ͊ ͙͔͙ͣͤͪ͊ͤͦͭ͡ ͙ 
͎͙ͦͪ͊ͤͫͦͭ͟ ͔͒͡ ͤ͊ ͨͦ;͍͊ͭ͊Σ ˸͙͊ͭ;͔ͤ ͫͯͨͫͭͪ͊ͭ ό͙͔͙ͣͤͪ͊͡ ͙ ͔͙ͫͭͤύΣ ˸͙͔ͤͪͦͦ͡΄͙͟ ͍ͫͦͫͭ͊ ͤ͊ 
ͨͦ;͍͊ͭ͊Σ ˸͔ͻ͙͊ͤ;͙͟ ͍ͫͦͫͭ͊Σ ˬ͙͍͙ ͎͙͙ͦͪ͊ͤͣ͘ ͙ ͙͍ͤͤͦ ͤ͊͘;͔͔ͥΣ ˨͔͙ͦͣͨͦ͘͟ͼ͙͊͞Σ ˿͙͍ͦͪͨͭͤ͊ 
ͫͨͦͫͦ͋ͤͦͫͭΣ ˽ͦ;͍͔ͤ ͍ͪ͊ͫͭͦͪΣ ˻͍͙ͫͤͦͤ ͺ͙͙͘;͙͟ ͍͍ͫͦͫͭ͊͞ ͤ͊ ͼ͍ͪͫͭ͊ ͨͦ;͍͊Σ ˤͦ͒͊ ͍ͦ ͨͦ;͍͊ͭ͊Σ ˽ͦ;͍͔ͤ 
͍ͦ͒ͯ͘ͻΣ ͙́ͦͨͤ͊͡Σ ˽ͦ͒ͤͦͫͭ͡Σ ˽͔͎͔͔͙͒ͦͤͭͫ͟ ͺ͙͊ͭͦͪ͟Σ ˽͔͎͔͔͙͒ͦͤͭͫ͟ ͨͪͦͼ͔͙ͫΣ ˩͍ͦͯ͡ͼ͙͊͞ ͤ͊ ͨͦ;͍͙͔ͭΣ 
˸ͦͪͺ͎͙ͦͦ͊͡͞ ͤ͊ ͨͦ;͍͙Σ ˴͙͊ͫ͡ͺ͙͊͟ͼ͙͊͞ ͙ ͙͊ͫ͟͡ͺ͙͊͟ͼ͙͙ͦͤ ͙͔͙ͫͫͭͣΣ ˿͙͔͙ͫͭͣ͊ͭ͊͟ ͤ͊ ͨͦ;͍͙͔ͭΣ 
˥͔͎ͦͪ͊ͺ͙͊͞ ͤ͊ ͨͦ;͍͙͔ͭΣ ˽͙͍ͪͦͦ͒ͤ͊͘ ͫͨͦͫͦ͋ͤͦͫͭ ͙ ͊͘΄͙ͭͭ͊ ͤ͊ ͨͦ;͍͙͔ͭΣ  ˶͙͔ͭͪ͊ͭͯͪ͊Φ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

˹͍͊ͫͭ͊͊ͭ͊ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͦ ͺͦͪͣ͊ ͤ͊ ͔͍͔ͨͪ͒͊͊ͥΣ ͙͙͊͋ͦ͊ͭͦͪͫ͟͡͡ ͍͔͙͗͋Σ ͦͤͫͯͭ͊͟͡ͼ͙͙ ͙   ͍ͤ͊ͫͭ͊͊ ͙ 

͍͔͙͗͋  ͤ͊ ͔͔ͭͪͤΦ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ  όпҌоύκмлр 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ сл ;͊ͫ͊ 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

пр ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ /  

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙ нр ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ ол ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ сл ͋ͦ͒͊  

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊ύ 

͒ͦ нл ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ нл ͋ͦ͒͊ 
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18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ (D) 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͙͙͊͋ͦ͊ͭͦͪͫ͟͡͡ ͍͔͙͗͋  ͙ ͔͔ͭͪͤͫ͊͟ 
͍ͤ͊ͫͭ͊͊ ͙ ͍͔͙͗͋Φ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 
˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ ͫͦ ͍͔͙ͦͫͦͤ ͤ͊ͣ͊ͯ͟͞͡ мл ͋ͦ͒͊ ͦ͒ 
͙͍͊ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͙͙͡ ͔͙ͫͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊Φ 
˭͍͊ͪ΄͙ͤͦͭ ͙͙ͫͨͭ ͔ͫ ͎ͨͦ͊͊͡ ͔ͨͪͯ͟ ͔ͭͫͭ ͫͦ ͍͔͙ͦͫͦͤ 
ͤ͊ͣ͊ͯ͟͞͡ пм ͋ͦ͒Φ   

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ͙͙͍͙̅ͨͦͫ͟͡ΦΣ ˦Φ ˽͔͎͙͒ͦͦ͊͡͞ ˸ˢ˹̂-˿͔ͦͨ͟͞  

2. 
ˢ͙ͤͭ͠Σ ˸ΦΣ ˳͍͙ͦ͠Σ ˹ΦΣ 
ˢ͍͍͙͒͊ͦ͡͠Σ ˤΦ 

˽͔͎͙͒ͦͦ͊͡͞ ͊͘ 
΄͙ͯͣ͊ͪ 

͙͍͔͙͔̂ͤͪͭͭ͘ ͍ͦ 
ˣ͔͎ͪ͊͒͡Σ 
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 

 

3. ˽͙͊ͤ͠Σ ˳ΦΣ 
˻͍͙ͫͤͦ ͤ͊ 
͔͎ͨͭͪͦͪ͊ͺ͙͊͞ 

͙͍͔͙͔̂ͤͪͭͭ͘ ͍ͦ 
ˣ͔͎ͪ͊͒͡Σ 
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 

 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˴͙͙ͪ͠Σ ˸ΦΣ ˽͔͎͙͒ͦͦ͊͡͞ 

͙͍͙͔̂ͤͪͭͭ͘ ͍ͦ 
ˣ͔͎ͪ͊͒͡Σ 
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͤa͍͙ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ 
Subject title  

̊ͯͣ͊ͪͫ͊͟ ͔͎͙ͨ͒ͦͦ͊͡͞ ͫͦ ͔͎ͨͭͪͦͪ͊ͺ͙͊͞ 
Forest Pedology with Petrography 

2. ˴ͦ͒ / Code ̊̅млп 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊  
Study Programme  

͍̊ͯͣ͊ͪͫͭͦ /  ˽ ͔͊͗ͤͦ͘͞ ͙͙͔͒͊ͤͪ͊ͥ͘͞ /  ˩ ͙͔͔͙͎ͦͤ͗ͤͪͤ͟ ͙ 
͔͔ͦͣͤ͊͟ͽ͔ͣͤͭ 
Forestry / Landscape Design / Ecoingeneering and 
Ecomanagement 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ ͎ͨͪͦͪ͊ͣ͊ 
Organizer of the study program 

̂˴ˮ˸ ς ͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 
UKiM Faculty of Forestry in Skopje 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ  
Degree (undergraduate, postgraduate, 
doctoral) 

˽͍ͪ ͼ͙ͯͫ͟͡ 
 
Undergraduate 

6. ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ  
Academic year / semester 

I / 2 (͡ ͔͔ͭͤύ 
(summer 
semester) 

тΦ ˣͪͦ͞ ͤ͊ ˩˴́˿  
Number of ECTS 6 

8. ˹͍͙͊ͫͭ͊ͤ͟ 
Lecturer 

˽ͪͦͺΦ ͒-ͪ ˴͔ͦ͡ ˤ͙͔͍͙͊ͫͫ͟͡ 
Prof. Dr. Kole Vasilevski 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ 
Preconditions for enrollment of the subject 

/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύ 
Course objectives (competencies) 
˭͍͔͊ͨͦͤ͊͊ͥ͘ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͫͦ ͨͦ;͍͙͔ͭ ͊ͦ͟͟ ͙ͨͪͪͦ͒ͤͦ ͙͙ͫͭͦͪͫͦ͟ ͔ͭͦ͡ ͙ ͊ͦ͟͟ ͔͒ͤͦ ͦ͒ ͍͙͔ͦͫͤͦͤͭ ͔͍ͫͪ͒ͫͭ͊ 
͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦΣ ͊ͦ͟͟ ͙ ͫͦ ͙ͣ͊ͭ;͙ͤͦͭ ͫͯͨͫͭͪ͊ͭ ό͎͔ͦͦ͡΄͊͟ ͎ͨͦ͒ͦ͊͡ύ ͍ͪ͘ ͦ͊͟͞ ͔ͫ ͺ͙ͦͪͣͪ͊͊ͭ 
ͨͦ;͍͙͔ͭΦ 
Introducing the students with the soils as a natural historical body and as one of the fundamental means of 
production in forestry, but also introducing the subsoil (geological foundation) on which soils are formed. 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 
Course content 
˹͍͊ͫͭ͊ͤ͊ͭ͊ ͔͙ͣ͊ͭͪ͊͞ ͎͙ ͦͨͺ͊͊͠ ͔͙͔ͫ͒ͤͭ͡ ͙͙ͫͦ͒ͪ͗ͤΥ ˤ͍͔ͦ͒Σ ˿͍͔ͦ͒͊͊ͥ͘ ͤ͊ ͙͔͙ͣͤͪ͊ͤͦͭ͡ ͙ ͎͙ͦͪ͊ͤͫͦͭ͟ ͔͒͡ 
ͤ͊ ͨͦ;͍͊ͭ͊Σ ˸͙͊ͭ;͔ͤ ͫͯͨͫͭͪ͊ͭ ό͙͔͙ͣͤͪ͊͡ ͙ ͔͙ͫͭͤύΣ ˸͙͔ͤͪͦͦ͡΄͙͟ ͍ͫͦͫͭ͊ ͤ͊ ͨͦ;͍͊ͭ͊Σ ˸͔ͻ͙͊ͤ;͙͟ ͍ͫͦͫͭ͊Σ 
˽ͦ;͍͔ͤ ͙͙͍͔͙͔͋ͦ͒ͪͭͭ͘Σ ˬ͙͍͙ ͎͙͙ͦͪ͊ͤͣ͘ ͙ ͙͍ͤͤͦ ͤ͊͘;͔͔ͥΣ ˨͔͙ͦͣͨͦ͘͟ͼ͙͊͞Σ ˽͙ͪͦͫͭͦͪͤ ͙ ͍͔͔͙ͪͣͤͫ͟ 
͔͙ͣͦ͒͡ ͤ͊ ͨͦ;͍͔͙ͤͦͭ ͙͙͍͔͙͔͋ͦ͒ͪͭͭ͘Σ ˽ͦ;͍͔͙ͤͦͭ ͙͍͔͙͔͒ͪͭͭ͘ ͙ ͨͪͦͼ͔͙͔ͫͭ ͤ͊ ͔͙͔ͦͫͫͭͣͦͭ͟Σ ˽ͦ;͍͔͙ͤͦͭ 
͙͙͍͔͙͔͋ͦ͒ͪͭͭ͘ ͙ ͙͙͒ͤ͊ͣ͊ͭ͊͟ ͤ͊ ͔͙͊͒ͤ͘ͼ͙͔ͭΣ ˤ͙͙͔͊ͤ͡͞ ͤ͊ ͎͔͊͊͒ͤͦͫͭ͊͘ ͤ͊ ͨͦ;͍͙͔ͭ ͍ͪ͘ ͙͙͍͔͙͔͋ͦ͒ͪͭͭͦͭ͘Σ 
˿͙͍ͦͪͨͭͤ͊ ͫͨͦͫͦ͋ͤͦͫͭΣ ˽ͦ;͍͔ͤ ͍ͪ͊ͫͭͦͪΣ ˻͍͙ͫͤͦͤ ͺ͙͙͘;͙͟ ͍͍ͫͦͫͭ͊͞ ͤ͊ ͼ͍ͪͫͭ͊ ͨͦ;͍͊Σ ˤͦ͒͊ ͍ͦ ͨͦ;͍͊ͭ͊Σ 
˽ͦ;͍͔ͤ ͍ͦ͒ͯ͘ͻΣ ͙́ͦͨͤ͊͡Σ ˽ͦ͒ͤͦͫͭ͡Σ ˽͔͎͔͔͙͒ͦͤͭͫ͟ ͺ͙͊ͭͦͪ͟Σ ˽͔͎͔͔͙͒ͦͤͭͫ͟ ͨͪͦͼ͔͙ͫΣ ˩͍ͦͯ͡ͼ͙͊͞ ͤ͊ ͨͦ;͍͙͔ͭΣ 
˩ͦͦ͟͡΄ͦ͟-͔͍͙͍ͦͯͭͤ͊ͭ͊͡ ͙͙͒ͤ͊ͣ͊͟ ͙ ͔͙͔ͨͪͦͣͤͭ ͤ͊ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Σ ˸ͦͪͺ͎͙ͦͦ͊͡͞ ͤ͊ ͨͦ;͍͙Σ 
˴͡ ͙͊ͫͺ͙͊͟ͼ͙͊͞ ͙ ͙͊ͫ͟͡ͺ͙͊͟ͼ͙͙ͦͤ ͙͔͙ͫͫͭͣΣ ˿͙͔͙ͫͭͣ͊ͭ͊͟ ͤ͊ ͨͦ;͍͙͔ͭΣ ˥͔͎ͦͪ͊ͺ͙͊͞ ͤ͊ ͨͦ;͍͙͔ͭΣ ˽͙͍ͪͦͦ͒ͤ͊͘ 
ͫͨͦͫͦ͋ͤͦͫͭ ͙ ͊͘΄͙ͭͭ͊ ͤ͊ ͨͦ;͍͙͔ͭΣ ˶͙͔ͭͪ͊ͭͯͪ͊Φ 
Teaching material covers the following topics: Introduction, Creation of the mineral and organic component of 
the soil, Subsoil / geological substrate (minerals and rocks), Mineralogical composition of the soil, Mechanical 
composition, Soil biodiversity, Living organisms and their importance, Decomposition, Spatial and temporal 
patterns of soil biodiversity, Soil biodiversity and ecosystem processes, Soil biodiversity and community 
dynamics, Impact of soil contamination on biodiversity, Sorption ability of the soil, Soil solution, Basic physical 
properties of solid soil, Soil water, Soil air, Heat, Fertility, Pedogenetic factors, Pedogenetic processes, Evolution 
of soils, Eco-evolutionary dynamics and environmental change, Soil morphology, Classification of soils and 
classification systems, Systematics of soils, Soil geography, Productive capability and protection of soils, 
Literature. 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥ: s ͙͙͍ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 
Learning Methods: Auditory and audio-viually 
˹͍͊ͫͭ͊͊ͭ͊ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͦ ͺͦͪͣ͊ ͤ͊ ͔͍͔ͨͪ͒͊͊ͥΣ ͙͙͊͋ͦ͊ͭͦͪͫ͟͡͡ ͍͔͙͗͋Σ ͦͤͫͯͭ͊͟͡ͼ͙͙ ͙ ͍ͤ͊ͫͭ͊͊ ͙ ͍͔͙͗͋ ͤ͊ 
͔͔ͭͪͤΦ 
Teaching is conducted in the form of lecture, lab exercises, consultations and training and field exercises. 
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13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡ ͺͦͤ͒ ͤ͊ ͍͔͔ͪͣ 
Total available time 

16л ;͍͙͊ͫͦ / hours 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡ ͍͔͔ͪͣ 
Distribution of the available time 

7 (4+3) / 105 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ ͙͍͙͊ͭͤͦͫͭ͟ 
Teaching activities 

мрΦмΦ ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ 
Lectures-theory 

60 ;͍͙͊ͫͦ / 
hours 

мрΦн ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ ͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ 
͔͙͙ͫͣͤ͊ͪΣ ͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊  
Practice (laboratory, auditory), seminars, team 
work 

пр ;͍͙͊ͫͦ / 
hours 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ ͙͍͙͊ͭͤͦͫͭ͟  
Other forms of activities 

мсΦм ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ 
Project tasks 

 /  

мсΦн ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙  
Individual tasks 

нр ;͍͙͊ͫͦ / 
hours  

мсΦо ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ  
Home learning 

30 ;͍͙͊ͫͦ / 
hours 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  
Assignments and Grading 

мтΦмΦ ͔͍͙́ͫͭͦ όͨ͊ͪͼ͙͙͊ͤ͞͡ ͙ ͙͙ͫͨͭύ 
Tests (partial examinations)  

͒ͦ сл ͍͙͋ͦ͒ͦ /  
points                                                      

мтΦнΦ ˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊ κ ˽͔ͪͦͭ͟ 
Seminar work / project 

͒ͦ 20 ͋ ͍͙ͦ͒ͦ / 
points  

мтΦоΦ ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͍ͤ͊ͫͭ͊͊ 
Active participation in classes 

͒ͦ нл ͍͙͋ͦ͒ͦ / 
points     р ͍͙͋ͦ͒ͦ 

18. ˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ 
Evaluation criteria (points / grade) 

͒ͦ рл ͋ͦ͒͊ / up to 50 points р ό͔ͨͭύ (F) (five) 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ / from 51 to 60 points с ό΄͔ͫͭύ (E) (six) 

ͦ͒ см ͒ͦ тл ͋ͦ͒ ͊/ from 61 to 70 points 
т ό͔ͫ͒ͯͣύ (D) 
(seven) 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ / from 71 to 80 points у όͦͫͯͣύ (C) 
(eight) 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ / from 81 to 90 points ф ό͔͍͔͒ͭύ (B) 
(nine) 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ / from 91 to 100 points мл ό͔͔͒ͫͭύ (A) 
(ten) 

19. ͍͙̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ ͍͊ͪ͘΄͔ͤ 
͙͙ͫͨͭ 
Conditions for signature and final exam 

ˮ͍͔ͫͨͦͤͯ͊ͥ͡ ͤ͊ ͙͍͙͔͊ͭͤͦͫͭͭ͟ ͦ͒ мрΦм ͙ мрΦнΦ 
Fulfilment of activities from 15.1 and 15.2. 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ 
Language Instruction 

˸͔͙͊͒ͦͤͫ͟͟ 
Macedonian 

21. ˸͔ͭͦ͒  ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ ͍ͤ͊ͫͭ͊͊ͭ͊  
Method of monitoring the quality of teaching 

ˢ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ           Surveying of students 
ˢ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙      Surveying of teachers 
˹͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞            External evaluation 
˿͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞                           Self-evaluation 

22. ˶͙͔ͭͪ͊ͭͯͪ͊ 
Literature 

ннΦмΦ ˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡ 
          Required Reading 

 ˢ͍ͭͦͪ 
Author 

˹͍͊ͫͦ͡ 
Title 

ˮ͍͒͊͊͘; 
Publisher 

˥͙ͦ͒ͤ͊ 
Year 

1. ͙͙͍͙̅ͨͦͫ͟͡Σ ˦Φ 
Filipovski, Gj. 

˽͔͎͙͒ͦͦ͊͡͞ 
Pedology  

˸ˢ˹̂Σ ˿͔ͦͨ͟͞ 
MASA, Skopje 
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2. 

ˢ͙ͤͭ͠Σ ˸ΦΣ ˳͍͙ͦ͠Σ ˹ΦΣ ˢ͍͍͙͒͊ͦ͡͠Σ ˤΦ 
Antikj, M., Jovikj, N., Avdalovikj, V. 

˽͔͎͙͒ͦͦ͊͡͞ ͊͘ ΄͙ͯͣ͊ͪ 
Pedology for foresters 

͙͍͔͙͔̂ͤͪͭͭ͘ ͍ͦ 
ˣ͔͎ͪ͊͒͡Σ 
͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ 
University in Belgrade, 
Faculty of Forestry 

 

3. 

˽͙͊ͤ͠Σ ˳Φ 
Panikj, J. 

˻͍͙ͫͤͦ ͤ͊ ͔͎ͨͭͪͦͪ͊ͺ͙͊͞ 
Basics of petrography 

͙͍͔͙͔̂ͤͪͭͭ͘ ͍ͦ 
ˣ͔͎ͪ͊͒͡Σ 
͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ 
University in Belgrade, 
Faculty of Forestry 

 

ннΦнΦ ˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡ 
          Suggested Reading 

 ˢ͍ͭͦͪ 
Author 

˹͍͊ͫͦ͡ 
Title 

ˮ͍͒͊͊͘; 
Publisher 

˥͙ͦ͒ͤ͊ 
Year 

1. 
˵͙͙ͪ͠Σ ˸Φ 
Kjirikj, M. 

˽͔͎͙͒ͦͦ͊͡͞ 
Pedology 

͙͍͔͙͔̂ͤͪͭͭ͘ ͍ͦ 
ˣ͔͎ͪ͊͒͡Σ 
͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ 
University in Belgrade, 
Faculty of Forestry 

 

2. Plaster, J.E. 
Soil Science and Management 
(6th edition) 

DELMAR, Cengage 
Learning, USA 

2014 

3. Nardi, J. 
Life In the Soil: A Guide for 
Naturalists and Gardeners  

The University of 
Chicago 

2007 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˥˩˻˨˩˭ˮ˳ˢ ˿˻ ́˩̆˹ˮ̉˴˻ ̇˾́ˢ˺˩ 

2. ˴ͦ͒ ̊̅млр 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ  ˽Σ ˩    ό͙͔͔͊͒ͦ͗ͭͤ͘͡͡ о ͙ͤ͊ͫͦ͟ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ I / 2 7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ -͒  ͪˮ ͍͊ͤ ˣ͙͍ͤͦ͟͡ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

˭͍͔͊ͨͦͤ͊͊ͥ͘ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͫͦ ͍͙͔ͦͫͤͦͤͭ ͍͙ͨͪ͊͊͡ ͙ ͔͙ͣͭͦ͒ ͍ͦ ͔ͭͻ͙ͤ;ͦͭͦ͟ ͼ͔ͪͭ͊ͥΣ ͍͙ͦͫͤͦͤ 
͍͙ͫͨͪ͊ ͙ ͙͔͙ͤͫͭͪͯͣͤͭ ͙ ͔͙ͣͭͦ͒ ͊͘ ͎͔͔͙ͦ͒ͭͫ͟ ͔͔ͣͪͥ͊ ͙ ͙͔͊ͪͭͪ͊ͥ͟Σ  ˹͊ͯ;͔͙͔ͤͭ ͙ͫͦͤ͊ͤ͊͘͞ ͔ͫ 
͙͔͍ͨͪͣͤͯ͊͊ͭ ͍ͦ ͙͔ͫͭ ͔ͭͻ͙ͤ;͙͟-͙͔͔͙ͤ͗ͤͪͫ͟  ͙͒ͫͼ͙͙͙ͨͤ͡ ͦ ͒ ͙ͫͭͯ͒ͫ͊ͭ͊͟ ͎ͨͪͦͪ͊ͣ͊ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

͔́ͻ͙ͤ;ͦ͟ ͼ͔ͪͭ͊ͥ  ͙ͨͪ͋ͦͪΣ ͔ͭͻ͙ͤ;͊͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞Σ ͔ͭͻ͙ͤ;͙͟ ͼ͔ͪͭ͗Σ ͙ͫͭ͊ͤ͒͊ͪ͒Σ ͺ͙ͦͪͣ͊ͭΣ  
͍͙ͨͪ͊͊͡ Σ ˸͔͙ͭͦ͒ ͊͘ ͔͙͔ͨͪͦͭͪ͊ͥ͟Υ ˻͎ͪͭͦͦͤ͊ͤͦ͡ ͔͙͔ͨͪͦͭͪ͊ͥ͟ ͤ͊ ͙ͪ͊͘͡;͙ͤ ͔͔͔͙ͣͤͭ͡ ͍ͦ о 
͔ͨͪͦ͟ͼ͙͙ Τ ˴ͦͤͫͭͪͯ͟ͼ͙͙ ͤ͊ ͙ͪ͊ͤ͘ ͎͔͔͙͙ͦͣͭͪͫ͟ ͙͙ͫ͟͡ ͤ͊ ͻ͙͊ͪͭ͊͞ ͙ ͤ͊ ͔͔ͭͪͤ  
˥͔͔͙ͦ͒͊͘͞ ό͍͙ͦͫͤͦͤ ͙͙ͨͦͣΣ ͍͙ͦͫͤͦͤ ͍͙ͫͨͪ͊ ͙ ͙͔͙ͤͫͭͪͯͣͤͭΣ ͙ͨͪͦͫͭ ͔͔ͣͪͥ͊Σ ͙͙ͦͦͪ͒ͤ͊ͭͤ͟ 
͔͔͍ͨͪͫͣͭͯ͊ͥ͊Σ ͎͔͔͙ͦ͒ͭͫ͟ ͔͙ͣͪ͗Σ  ͙͎͔͙ͨͦͦͤͦͣͭͪ͊͡͞Σ ͙͍͔ͤͣ͊ͤ͡Σ ͔͙ͣͭͦ͒ ͊͘ ͙͔ͫͤͣ͊ͥ ͔͒ͭ͊͡Υ 
͙͙ͤͫ͊͟͡Σ ͎ͦͪͭͦͦͤ͊ͤ͊͡ ͙ ͨͦ͊ͪͤ͊͡ύΣ ͙͔ͫͤͣ͊ͥ ͨͪͦͫͭ ͔͒ͭ͊͡ ͤ͊ ͔͔ͭͪͤΣ ͙͔ͫͤͣ͊ͥ ͔ͫͦ͗ͤ͡ ͔͒ͭ͊͡ ͤ͊ 
͔͔ͭͪͤΣ ͙͔͊ͪͭͪ͊ͥ͟ ͙͔͙ͫͤͣͤ ͔͙͒ͭ͊͡Σ ͙͔͔ͨͪͣͤͭ͊ ͙͔͔ͤ͗ͤͪͫ͊͟ ͎͔͔͙ͦ͒͊͘͞Σ ́ͦͭ͊ͤ͊͡ ͙ͫͭ͊ͤͼ͊ 
˽͙ͪ͊ͭ͟;ͤ͊ ͪ͊͋ͦͭ͊ ς ͔ͭͻ͙ͤ;ͦ͟ ͼ͔ͪͭ͊ͥ - ͙ͪ͊͋ͦͭ͊͘͟ ͙ͪ͊ͤ͘ ͎͙ͨͪͦͪ͊ͣ ͨͦ ͔ͭͻ͙ͤ;ͦ͟ ͼ͔ͪͭ͊ͥ, 
ͦͤͫͭͪͯ͟͟ͼ͙͊͞ ͤ͊ ͙ͨͪͦͫͭ ͙ͫ ͔͙ͫͦ͗ͤ͡ ͎͔͔͙͙ͦͣͭͪͫ͟ ͙͙ͫ͟͡  ͤ͊ ͻ͙͊ͪͭ͊͞ ͙ ͤ͊ ͔͔ͭͪͤ 
˽͙ͪ͊ͭ͟;ͤ͊ ͪ͊͋ͦͭ͊ ς ˥͔͔͙ͦ͒͊͘͞ ς ͔͔͍͔ͨͪͫͣͭͯ͊ͥ ͎͔͔͙ͦ͒ͭͫ͟ ͊͒͊͘;͙Σ ͪ͊͋ͦͭ͊ ͫͦ ͙͔͙ͤͫͭͪͯͣͤͭΣ 
͔͔͔ͣͪͥ ͫͦ ͙͔͙ͤͫͭͪͯͣͤͭΣ ͙͔ͫͤͣ͊ͥ ͙ ͙͔͊ͪͭͪ͊ͥ͟ ͨͪͦͫͭ ͔͒ͭ͊͡ ͤ͊ ͔͔ͭͪͤ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

͔͍ͨͪ͒͊͊ͥ͊, ͟ ͦͤͫͯͭ͊͡ͼ͙͙, ͫ ͊ͣͦͫͭͦͤͦ͞ ͯ;͔͔ͥ, ͭ ͔͔͙ͪͤͫ͟ ͍͔͙͗͋ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ т όпҌоύκмлр 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ сл ;͊ͫ͊ 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

пр ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ /  

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙ ор ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ нл ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ ул ͋ͦ͒͊ όнͻплύ 

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊ύ 

͒ͦ мл ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ мл ͋ͦ͒͊ 
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18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ όE) 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͙͙͙͊ͯ͒ͭͦͪͫ͟ ͙ ͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋Σ 
͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͊͋ͦͪ͊ͭ͡ ς ͊͒͊͘;͙ ͫͦ ͙͙ͣͤͣͯͣ ͍͔͙ͦͫͦͤ мл 
͋ͦ͒͊Φ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 
˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ͨͦͦ͗ͤ͡ ͔͔͙ͭͦͪͭͫ͟ ͔͒͡ ό͍͒͊ 
ͨ͊ͪͼ͙͙͊ͤ͞͡ ͙͙ͫͨͭ͊ κ ͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ ς ͙͙ͣͤͣͯͣ ос ͋ͦ͒͊ύΣ 
͙͔ͪ͊͋ͦͭͤ͘ ͔͊͋ͦͪ͊͡-ͭ͊͒͊͘;͙ ό͙͙ͣͤͣͯͣ с ͋ͦ͒͊ύ ͙ ͙͙ͣͤͣͯͣ 
͍͙͋ͦ͒ͦ ͦ͒ ͍ͤ͊ͫͭ͊͊ όсύΦ ͫͦ ͍ͯͨͤͦ͟ ͍͔͙ͦͫͦͤ ͤ͊ͣ͊ͯ͟͞͡ рм 
͋ͦ͒͊ ͨͦ ͙͔ͫͭ ͍͙ͦͫͤͦΦ 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˮ͍͊ͤ ˣ͙͍ͤͦ͟͡ ˥͔͔͙ͦ͒͊͘͞Σ ͙͎ͤ͊͟ м ̂˴ˮ˸-̊̅  ˿ 2007 

2. 
ˮ͍͊ͤ ˣ͙͍ͤͦ͟͡ ͔́ͻ͙ͤ;ͦ͟ ͼ͔ͪͭ͊ͥ ς 

͙͔ͤͭͪͤ͊ ͙ͫͪͨͭ͊͟ 
 2000 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˨˩˹˨˾˻˶˻˥ˮ˳ˢ 

2. ˴ͦ͒ ̊̅млс 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ  ˽Σ ˩    ό͙͔͔͊͒ͦ͗ͭͤ͘͡͡ о ͙ͤ͊ͫͦ͟ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͅ ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ I / 2 7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ ͒-ͪ ˳͔͊ͤ ˢͼ͔͍͙ͫ͟ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

˨͔ ͎͙ͤ͒ͪͦͦ͊ͭ͊͡͞ όͤ͊ͯ͊͟ ͊͘ ͍͒ͪ͊ͭ͊͞ύ ͔͍͍ͨͪͭͫͭ͊ͯ͊ ͺ͔ͯͤ͒͊ͣͤͭ͊ͤ͊͡ ͍ͤ͊ͫͭ͊ͤ͊ ͙ͫͦ͒ͪ͗ͤ͊Φ ˽͔ͪͯ͟ 
͍ͤ͊ͫͭ͊͊ͭ͊ ͦ͒ ͍ͦͦ͞ ͔͔ͨͪ͒ͣͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͔ͨͦ͒ͭ͊ͤͦ͡ ͎͙ ͍͊ͨͦͤ͊͊͊ͭ͘͘ ΄͙͔ͯͣͫͭ͟ ͍͙͍͙͒ͦ ͍͒ͪ͊͞ ͙ 
͎ͪͣͯ΄͙͟ ͦ͒ ͍͊ͭͦͻͭͦͤ͊ͭ͊ ͔͒ͤ͒ͪͦͺͦͪ͊͡ ͙ ͔͙ͤͦ͟ ͙ͫͭͦͨ͊ͤͫ͟ ͤ͊͘;͙͊ͤ͞ ΄͙ͯͣͫ͟ ͍͙͍͙͒ͦ ͦ͒ ͊ͦ͡ͻͭͦͤ͊ͭ͊ 
͔͒ͤ͒ͪͦͺͦͪ͊͡Φ ˹͊ͯ;͔͙͔ͤͭ ͙ͫͦͤ͊ͤ͊͘͞ ͔ͫ ͙͔͍ͨͪͣͤͯ͊͊ͭ ͍ͦ ͙͋ͦͦ͡΄͙͔ͭ͟ ͙͒ͫͼ͙͙͙ͨͤ͡Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

˹͍͊ͫͭ͊ͤ͊ͭ͊ ͔͙ͣ͊ͭͪ͊͞ ͔ ͔͔ͨͦ͒ͤ͊͡ ͤ͊ ͍͒͊ ͔͒͊͡Υ ˻ͨ΄ͭ ͙ ˿͔ͨͼ͙͔͊ͤ͞͡ ͔͒͡Φ  
ˤͦ ͦͨ΄͙ͭͦͭ ͔͒͡ ͔ ͦͨͺ͔͊ͭͤ͊ ͔͙ͣ͊ͭͪ͊ͭ͊͞ ͍ͦ ͦ͊͟͞ ͔ ͔͒͊͒ͤ ͙ͦͨͫ ͤ͊ ͍͙͔ͤ͊͊͗ͤͭ͞ ͎͙ͦͪ͊ͤ ͤ͊ ͔͙ͪ͊ͫͭͤ͊ͭ͊͞ 
ό˸ͦͪͺͦͦ͡΄͙͟ ͔͔͙͙͙͊ͪͭͪͫͭ͟͟͟ύΤ ˽͔ͦ͒͋͊͡ ͤ͊ ͍͔͔͙͔͒ͪͤͫͭͭ ͍͙͍͙͒ͦ ͔ͫͨͦͪ͒ ͙͔͙͙͔͒ͣͤͭ͘ ͙ ͻ͙͊͋ͭͯͫͦͭΤ 
˹͔ͦͣͤ͊ͭͯͪ͊͟͡Τ ˾͔͊ͫͨͪͦͫͭͪ͊ͤͭͦͫͭ ό͔͊ͪ͊͡ύΤ ͙̊ͯͣͫ͟ ͺͦͪͣ͊ͼ͙͙ ͤ͊ ͔͙ͣͤ͊ͭ͊͘͞ ͭͦͨ͊͟ ͙ ͒ͪΦ 
ˤͦ ͍͙ͭͦͪͦͭΣ ͔ͫͨͼ͙͔͊ͤ͞͡ ͔͒͡ ͔ͫ ͙ͯ͘;͍ͯ͊͊ͭ ͍͔͔͙͔͒ͪͤͫͭͭ ͍͙͍͙͒ͦ ͨͦ ͙͔͙ͫͫͭͣ͊ͭͫ͟ ͔ͪ͒ ό͔ͫͨͦͪ͒ 
́͊ͻͭ͊ͽ͙͊ͤ͞ύΣ ͊ ͫͦ ͔͔ͨͦͫ͋ͤ ͍ͦͫͪͭ ͍ͪ͘ ͔͙͍͔ͫ͒ͤ͡ ͔͔͙͙͙͊ͪͭͪͫͭ͟͟͟ ͊͘ ͔ͫͦ͟͞ ͍͙͒Υ ˿͙͔ͫͭͣ͊ͭͫ͊͟ 
͙ͨͪͨ͊͒ͤͦͫͭΤ ˥͔͎ͦͪ͊ͺͫ͊͟ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͭͦͫͭ ό͔͊ͪ͊͡ύΤ ˸ͦͪͺͦͦ͡΄͙͟ ͔͔͙͙͙͊ͪͭͪͫͭ͟͟͟Τ ˾͍͔͊ͣͤͦ͗ͯ͊ͥ͘Τ 
˩ͦͦ͟͡΄͙͟ ͔͔͙͙͙͊ͪͭͪͫͭ͟͟͟Τ ˿ͭͦͨ͊ͤͫͦ͟ ͤ͊͘;͔͔ͥΦ ˴͊ͫ͊͡ ͎͔͔͙ͦͦͫͣͤ͡ͼ͙ όGymnospermaeύΤ ˴͊ͫ͊͡ 
͙͔͔͔͙ͫͪͤͦͫͣͤ͟ͼ͙ όAngiospermae). 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

˹͍͊ͫͭ͊͊ͭ͊ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͦ ͺͦͪͣ͊ ͤ͊ ͔͍͔ͨͪ͒͊͊ͥΣ ͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡ ͙ ͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋Σ ͔͔ͭͪͤͫ͊͟ 

͍ͤ͊ͫͭ͊͊Σ ͍͔͙͗͋ ͍ͦ ͻ͔͙ͪ͋͊ͪͫ͟ ͙ ͙͍͙͗ ͙͙͋ͪ͘͟ ό͔͙͊ͪ͋ͦͪͭͯͣΣ ͔͍͙͒ͤ͒ͪͦͨ͊ͪͦ͟Σ ͔͙ͫͭ͊ͤ͟͡ͼ͙ ͙ 

͔͙ͨ͊ͫͭͤ͡ͼ͙ύ ͙ ͦͤͫͯͭ͊͟͡ͼ͙͙Φ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ т όпҌоύκмлр 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ сл ;͊ͫ͊ 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

пр ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ /  

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙ ор ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ нл ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ тл ͋ͦ͒͊ όнͻолκслҌмлύ 

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊ύ 

/  

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ ол ͋ͦ͒͊ 
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18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ (D) 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͙͙͙͊ͯ͒ͭͦͪͫ͟Σ ͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡ ͙ 
͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋ύΣ ͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͔͙ͭͪͤͫ͟ ͙͍͔͘΄ͭ͊͞ ͙ 
ͻ͔͙ͪ͋͊ͪͫ͟ ͔͙ͣ͊ͭͪ͊͞͡Φ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ ˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ͨͦͦ͗ͤ͡ 
͔͔͙ͭͦͪͭͫ͟ ͔͒͡ ό͍͒͊ ͍͙ͦͦͯͣ͊͟͟͡ κ ͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭύ ͙ 
͙ͨͪ͊ͭ͟;͔ͤ ͔͒͡ όͻ͔͙ͪ͋͊ͪͫ͟ ͔͙ͣ͊ͭͪ͊͞͡ύ ͫͦ ͙͙ͣͤͣͯͣ 
͍͔͙ͦͫͦͤ рм ͋ͦ͒Φ ˭͍͊ͪ΄͙ͤͦͭ ͙͙ͫͨͭ ͔ͤ ͔ ͙͔͔͊͒ͦ͗ͭͤ͘͡͡Φ  

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͊ ͙͔͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ͔͍̈ͦ͟Σ  ˿Φ   ˨͔͎͙ͤ͒ͪͦͦ͊͡͞ ̂˴͙˸ ̊̅˿Σ ˿͔ͦͨ͟͞ 1988 

2. ˩ͣΣ ̆Φ 
˽͔͎͔ͪ͒͡ ͤ͊ 
͔͒ͤ͒ͪͦͺͦͪ͊ͭ͊͡ ͤ͊ 
˸͔͙͊͒ͦͤ͊͟͞ 

˿ͦͯ͘͞ ͤ͊ ΄͙ͯͣ͊ͪͫ͟ 
͙͔͔͙ͤ͗ͤͪ ͙ ͔ͭͻ͙ͤ;͙͊ͪΣ 
˿͔ͦͨ͟͞ 

1967 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. 
ˢͼ͔͍͙ͫ͟Σ ˳ΦΣ ˿͙͍͙ͣͦͫ͟Σ 
ˣΦ 

˽͔͊ͭ͟ ͔͙͙ͣ͊ͭͪ͊͞͡ 
ͨͦ ͔͎͙͒ͤ͒ͪͦͦ͊͡͞ 

ˮ͔͙ͤͭͪͤ ͔͙͙ͣ͊ͭͪ͊͞͡ 2012 

2. ~ƛƭƛŏΣ 2Φ  !ǘƭŀǎ ŘǊǾŜŏŀ ƛ ƎǊƳƭƧŀ 
½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜ ƛ 
nastavna sredstva, 
Sarajevo / Beograd 

1990 

3. LŘȌƻƧǘƛŏΣ ˸Φ Dendrologija ς list 
~ǳƳŀǊǎƪƛ ŦŀƪǳƭǘŜǘΣ 
{ǾŜǳőƛƭƛǑǘŜ ǳ ½ŀƎǊŜōǳΣ 
Zagreb 

2009 

4. 
˿͔͔ͣͯͫͦͤ͞͡Σ ˶Φ ̈ΦΣ 
͎̆ͦ͊ͤΣ ˸Φ ˩Φ 

͙̊ͯͣͫ͟ ͍͒ͪ͊͞-͍͙ͦ͒; 
͊͘ ͙ͫͭͦ;͙ͤͦͭ ͔͒͡ ͤ͊ 
˿ˢ˨ 

́˾ˮ ό͔͍ͨͪͦ͒ ͦ͒ 
͎͙͙͊ͤͫ͟͡ ͙͊͘͟͞ύΣ ˿͔ͦͨ͟͞ 

2009 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˭ˢ̊́ˮ́ˢ ˹ˢ ̊̂˸ˮ́˩ ˮ ˭˩˶˩˹ˮ́˩ ˽˻ˤ˾̊ˮ˹ˮ 

2. ˴ͦ͒ ̊̅м07 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ  ˽Σ ˩    ό͙͔͔͊͒ͦ͗ͭͤ͘͡͡ о ͙ͤ͊ͫͦ͟ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 

ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ 

 

IV/8  

 

 

7.  
ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ -͒  ͪ˹ ͙ͦ͊͟͡ ˹͙͍ͦͦ͟͡ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

˻͍ͫͤͦͤ͊ͭ͊ ͼ͔͡ ͤ͊ ͍ͦͦ͞ ͔͔ͨͪ͒ͣͭ ͔ ͒͊ ͎͙ ͎͍͙ͨͦ͒ͦͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͦ͒ ͦ͋͊ͫͭ͊͡ ͤ͊ ͊͘΄͙ͭͭ͊ͭ͊ ͤ͊ ΄͙͔ͯͣͭ ͙ 
͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤΣ ͙ ͭͦ͊ ͊ͦ͟͟ ͒͊ ͔ͫ ͔ͨͪͨͦͤ͊͊ͭ͘ ͔͙͍͙͍ͨͪ͒ͯ͊͘͟;͙͔ͭ ͙ ΄͔͙͔ͭͭͭ ͦ͒ ͙͙͊͋ͦͭͫ͟Σ 
͙͙͋ͦͭͫ͟ ͙ ͎͔͊ͤͭͪͦͨͦͤ ͔͊ͪ͊ͭͪ͟͟Φ ˴͊ͦ͟ ͪ͊ͤ͊͟͞ ͼ͔͡ ͔ ͍͔͊ͨͦͤ͊͊ͥ͘͘ ͤ͊ ͔͙͔ͫͭͯ͒ͤͭͭ ͫͦ ͔͙͔ͣͪͭ͟ ͊͘ 
͊͘΄͙ͭͭ͊ ͦ͒ ͎͔ͦͪ ͍͔͔͙͔ͤ͊͒ͤͭ ͺ͙͊ͭͦͪ͟Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

͔͙̊ͭͭ ͦ͒ ͙͙͊͋ͦͭͫ͟ ͺ͙͊ͭͦͪ͟ ͙ ͔͙ͣͪ͟ ͊͘ ͊͘΄͙ͭͭ͊Τ ͔͙̊ͭͭ ͦ͒ ͙͙͋ͦͭͫ͟ ͺ͙͊ͭͦͪ͟ ͙ ͔͙ͣͪ͟ ͊͘ ͊͘΄͙ͭͭ͊Τ 
͙̅ͭͦͺ͊ͪͣ͊ͼ͙͊͞Τ ͔͙̊ͭͭ ͦ͒ ͎͔͊ͤͭͪͦͨͦͤ ͺ͊ͭͦͪ͟ ͙ ͔͙ͣͪ͟ ͊͘ ͊͘΄͙ͭͭ͊Τ ˴͙͙ͣ͊ͭͫ͟͡ ͔͙ͨͪͦͣͤ ͙ 
͔͎͍͔͊ͪͦ͊͊͒ͯ͊ͥ͘Τ ˭͊΄͙ͭͭ͊ ͤ͊ ΄͙͔ͯͣͭ ͙ ͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤ ͦ͒ ͙ͨͦ͗͊ͪ 
˽͙ͪ͊ͭ͟;ͤ͊ ͍ͤ͊ͫͭ͊͊Υ ˹͊ ͍͔͙͔͗͋ͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͔͠ ͔ͫ ͊ͨͦͤ͊͊ͭ͘͘ ͫͦ ͙͙͔͋ͪͭ͘͟ ͤ͊ ͎͙ͦ͒͊ͪ͡ ͙ ΄͔͙͔ͭͭͭ 
͔͙͍͙͙ͨͪ͒͊ͤ͘͟ ͦ͒ ͙͍ͤΣ ͍͙͔ͦͫͤͦͭ ͤ͊ ͺ͙ͭͦͺ͊ͪͣ͊ͼ͙͊ͭ͊͞ ͙ ͔ͯͨͦͭͪ͋͊ͭ͊ ͤ͊ ͔ͪͦ͒ͤͭͦͼ͙͙͒ ͙ ͻ͔͙ͪ͋ͼ͙͙͒Σ 
͙͡;ͤ͊ͭ͊ ͔ͦͨͪͣ͊ ͙ ͊͊ͭͦͭ͡ ͊͘ ͎͔͔͊ͫͤͥ ͤ͊ ͙͔ͨͦ͗͊ͪͭ ͤ͊ ͍͔ͦͭͦͪͤ ͨͪͦͼͭͦͪΦ  
͔͔́ͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊. ˩͔͍͒ͤͦ͒ͤͤ͊ ͔ͨͦͫͭ͊ ͤ͊ ͔͔ͦ͒ͪ͒ͤ ͙͔ͦ͊ͭͭ͟͡͡ ͍ͦ ˸͔͙͊͒ͦͤ͊͟͞ ό͙͋ͦͪͦͭ͘ ͍͙͙͊ͫ͘ ͦ͒ 
͔͍ͭͦͤ͊ͭ͊͟ ͎͙ͦ͒ͤ͊ύΦ  
ˤͦ ͫͦͨ͟͡ ͤ͊ ͫͭ͊ͼ͙ͦͤ͊ͪͤ͊ͭ͊ ͔͔ͭͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊Σ ͙ͫͭͦ ͭ͊͊͟ ͔͔͒ͤ ͔͒ͤΣ ͨͪͦͼ͔ͤ͊ ͤ͊ ͍͍͔͒ͪ͊ͫͭͤ͊ͭ͊͘ 
ͫͦͫͭͦ͋͊͞ ͤ͊ ͍͒ͪ͊ͭ͊ ͤ͊ ͙͔ͦ͊ͭͭͦͭ͟͡͡ ͔͊͒͟ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͫͭ͊ͼ͙ͦͤ͊ͪͤ͊ͭ͊ ͔͔ͭͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊ ͙ ͙ͪ͊͋ͦͭ͊͘͟ 
ͤ͊ ͊͋ͦͪ͊ͭ͡Φ ˽͔ͦͫͭ͊ ͤ͊ ˥͙ͪ͊͒ͫͦͭ͟ ͨ͊ͪ͟ ͍ͦ ˿͔ͦͨ͟͞ ͙ ˽͊ͪ͟ ̊ͯͣ͊ͭ͊ ˤͦ͒ͤͦΦ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

͔͔͙́ͦͪͭͫ͟ ͔͍ͨͪ͒͊͊ͥ͊ ͙ ͙ͨͪ͊ͭ͟;͙ͤ ͍͔͙͗͋ ͍ͦ ͯ;͙͙ͤ͡ͼ͊ ͙ ͤ͊ ͔͔ͭͪͤ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ с όпҌнύκфл 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ 

сл ;͊ͫ͊  

 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

ол ;͊ͫ͊  

 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ мл ;͊ͫ͊ 

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙   нл ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ пл ;͊ͫ͊ 
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17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ сл ͋ͦ͒͊ ώόоͻслύΥоϐ 

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊ύ 

͒ͦ ол ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ мл ͋ͦ͒͊ 

18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͍ͤ͊ͫͭ͊͊ͭ͊ 
ό͔͍ͨͪ͒͊͊ͥ͊Σ ͍͔͙͗͋Σ ͔͔͙ͭͪͤͫ͟ ͍ͤ͊ͫͭ͊͊ύΣ ͙͔ͪ͊͋ͦͭͤ͊͘ 
͔͙ͫͣͤ͊ͪͫ͊͟ ͊͒͊͘;͊ ͙ ͙͔ͪ͊͋ͦͭͤ͘ ͔͊͋ͦͪ͊ͭ͡Φ  
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 

- ˨͙͔ͦ͋ͤ ͙ͨͦͭͨͫΣ  
- ˻͒ ͙͔͙ͪ͊͋ͦͭͤ͘ ͨ͊ͪͼ͙͙͊ͤ͞͡ ͙͙͙ͫͨͭ ό оͻслҐмул 
͋ͦ͒͊ύΦ ˿ͯͣ͊ͭ͊ ͔ͫ ͔͙͒͡ ͫͦ о ͊͘ ͒͊ ͔ͫ ͙͔͒ͦ͋ ͔ͨͪͦͫ͟ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡ ͔ Ƴƛƴ оо ͋ͦ͒ ͦ͒ͤͦͫͤͦ Ƴƛƴ 
оо ͦ͒ ͔ͫͦ͟͞ ͨ͊ͪͼ͙͔͊ͤ͞͡ ͙͙ͫͨͭ 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˹͙͍ͦͦ͟͡Σ ˹Φ 
˭͊΄͙ͭͭ͊ ͤ͊ ΄͙͔ͯͣͭ ͙ 
͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤ  

͙͔ͤͭͪͤ͊ 
͙ͫͪͨͭ͊͟ 

2011 
 

2. ˴͙͍͙͊ͣͦͫ͟͡Σ ˸Φ 
˽͙ͪͪ͊;͙ͤ͟ ͊͘ 
͊͘΄͙ͭͭ͊ ͤ͊ ΄͙͔ͯͣͭ 
ͦ͒ ͙ͨͦ͗͊ͪ 

˽͙͍ͪͦͭ 
͔ͨͦ͗͊ͪͤ ͫͦͯ͘͞ 
ͤ͊ ˸͔͙͊͒ͦͤ͊͟͞ 

1982 
 

 3. ˣͪ͊ͤͦ͟Σ ˣΦ ͙̅ͭͦͺ͊ͪͣ͊ͼ͙͊͞ ˹͊΄͊ ˴͙͎ͤ͊ 1981 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˥ͪͯͨ͊ ˢ͍͙ͭͦͪ 
ˢ͔͎͔ͪͦ͊͊͒ͥ͊͘͞ ͙ 
΄͙ͯͣͫ͟ ͔͙͔͙ͦͫͫͭͣ͟ 

͔̇ͤͭ͊ͪ ͊͘ 
͙͙ͣͯͭ͒ͫ͡ͼ͙ͨ͡
͙͙ͤ͊ͪͤ ͙͙ͫͭͯ͒ 
-͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 
ˣ͔͎ͦͪ͊͒ 

1994 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˸˩˹ˢ̈˸˩˹́ ˹ˢ ˽˾˩́˽˾ˮ˳ˢ́ˮ˳ˢ 

2. ˴ͦ͒ ̊̅млу 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ ˽Σ ˩ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ 

IV / 7 

 
7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ ͒-ͪ ˸͔͊͒ͦͤ͊͟͟ ˿͍ͭͦ͊ͤͦͫ͊͟͞ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύ  
-͍͍͔͍͔ͦ͒ͯ͊ͥ ͙ ͍͔͊ͨͦͤ͊͊ͥ͘͘ ͤ͊ ͔ͫͭͯ͒ͤͭͦͭ ͫͦ ͺ͙͔ͦͪͣͭ ͤ͊ ͎͙ͦͪ͊ͤ͊͘ͼ͙͊͞ ͤ͊ ͔͙͙ͨͪͭͨͪ͊ͭ͊ͭ͊͞͞ ͍ͦ 
΄͍ͯͣ͊ͪͫͭͦͭͦΣ ͔͔͍͔ͦͤͯ͊ͥͭͦ͘͡ ͙ ͊͘΄͙͔͙͔ͭͭͤͭ ͨͦ͒ͪ͊;͊͞Τ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͙ ͍͔͔ͪ͊ͦͦ͒ͥ͟ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ 
͙ ͍ͦ ͔͔͍͔ͦͤͯ͊ͥͭͦ͘͡ ͊ͦ͟͟ ͺͯͤ͟ͼ͙͙ ͤ͊ ͨͪͦͼ͔ͫͦͭ ͤ͊ ͔ͣͤ͊ͽ͔ͣͤͭΤ  
-͍͍͔͍͔ͦ͒ͯ͊ͥ ͍ͦ ͔͙͔ͨͪͭͨͪͣ͊΄͍ͭͦΤ  
-͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͙͙͋ͤͫ͘ ͨ͊ͤ͡Τ /± ͙ ͙͍ͣͦͭ͊ͼ͙ͦͤͦ ͙ͨͫͣͦ 
-͙ͦͣͯͤ͊͟͟ͼ͙͊͞Σ ͔͎͍͙ͨͪͦͦͪ ͙ ͙ͦ͒ͤͦͫ ͫͦ ͍͊ͤͦͫͭ͞ ͍ͦ ͔ͫͭͦͪͦͭ͟ ΄͍ͯͣ͊ͪͫͭͦΣ͔͔͍͔ͦͤͯ͊ͥ͘͡ ͙ ͊͘΄͙͔͙ͭͭͤ 
ͨͦ͒ͪ͊;͊͞Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ ͎ͨͪͦͪ͊ͣ͊  
˻ͨ΄ͭͦ ͊͘ ͔ͣͤͽ͔ͣͤͭͦͭ ͊ͦ͟͟ ͨͪͦͼ͔ͫΤ ̅ͯͤ͟ͼ͙͙ ͤ͊ ͔ͣͤ͊ͽ͔ͣͤͭͦͭ ό͙͔ͨ͊ͤͪ͊ͥ͡ ͙ ͎͙͙͔ͦͪ͊ͤͪ͊ͥ͘ύΤ 
̅ͯͤ͟ͼ͙͙ ͤ͊ ͔ͣͤ͊ͽ͔ͣͤͭͦͭ ό͙͙͔ͦͦͪ͒ͤͪ͊ͥ͟Σ ͙͍͙͔ͣͦͭͪ͊ͥΣ ͦͤͭͪͦ͊͟͡ύΤ ˸͔ͤ͊ͽ͔ͪͦͭ ͊ͦ͟͟ ͙͡;ͤͦͫͭΤ 
˭͊ͦͤ͟ ͊͘ ˳˽ ͙ ˭͊ͦͤ͟ ͊͘ ́˨Τ ˭͙͔͔͙͙͊ͤͭͪͫͪ͊ͤ ͔͙ͫͯ͋ͭ͟͞ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ ό˸˭̊ˤύΤ ˭͙͔͔͙͙͊ͤͭͪͫͪ͊ͤ 
͔͙ͫͯ͋ͭ͟͞ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ ό˳˽ύΤ ˭͙͔͔͙͙͊ͤͭͪͫͪ͊ͤ ͔͙ͫͯ͋ͭ͟͞ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ ό˸ˬ˿˽˽ ͙ ˹ˢ˽˿̊ύΤ 
˽͙͔͊ͤͪ͊ͥ͡ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦ ό˿͔͎͙ͭͪ͊ͭ͊͞ ͊͘ ͙͍ͦ͒ͪ͗͡ ͍ͪ͊ͦ͘͞ ͤ͊ ΄͍ͯͣ͊ͪͫͭͦͭͦύΤ ˴͙ͦͣͯͤ͊͟ͼ͙͊͞ ͍ͦ 
΄͍ͯͣ͊ͪͫͭͦͭͦ όͨͯͫ͡ ͔͔͒ͤ ;͊ͫ ͍͙ͦͫͤͦ ͊͘ ͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ύΤ ˽͔͙͔ͪͭͨͪͣ͊΄͍ͭͦ ͍ͦ ΄͍ͯͣ͊ͪͫͭͦͭͦΤ ˣ͙͙ͤͫ͘ 
ͨ͊ͤ͡Σ /±Σ ͙͍ͣͦͭ͊ͼ͙ͦͤͦ ͙ͨͫͣͦΦ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥ: ͨ ͔͍ͪ͒͊͊ͥ͊Σ ͪ͊͋ͦͭ͊ ͍ͦ ͎͙ͪͯͨΣ ͙͙͍͙ͤ͒͒ͯ͊ͤ͊͡ ͪ͊͋ͦͭ͊Σ ͔͙ͫͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊Φ 

13. ˤ͔ͯͨ͟ ͤ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥрόоҌнύκтрΤ ол  

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ пр ;͊ͫ͊ 

15.2 
ˤ͔͙͗͋Σ ͔͙͙ͫͣͤ͊ͪΣ ͙ͭͣͫ͊͟ 

ͪ͊͋ͦͭ ͊
ол ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ нл;͊ͫ͊ 

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙ нл ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ пр ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ сл ͋ͦ͒͊ όнͻолκслύ 

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊) 

͒ͦ нл ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ нл ͋ͦ͒͊ 
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18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.) 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 

19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͍͔͙͗͋ύΦ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 
˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ͨͦͦ͗ͤ͡ ͔͔͙ͭͦͪͭͫ͟ ͔͒͡ ό͍͒͊ 
͍͙ͦͦͯͣ͊͟͟͡ κ ͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭύ ͫͦ ͙͙ͣͤͣͯͣ ͍͔͙ͦͫͦͤ рм 
͋ͦ͒Φ 
˭͍͊ͪ΄͙ͤͦͭ ͙͙ͫͨͭ ͔ͤ ͔ ͙͔͔͊͒ͦ͗ͭͤ͘͡͡Σ ͦ͒ͤͦͫͤͦ ͔ͫ 
͔͍͙͍ͨͪ͒͒ͯ͊ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͔ͫ ͔͔ͫͭͤ͊͟͡ ͫ͊ͣͦ ͫͦ ͙ͨͦͭͨͫ 
͍ͦ ͙͔ͤ͒ͫ͟ κ ͔ͤ ͙͔ͨͦͦ͗͡͡ ͔ͨͪͯ͟ ͙͙ͦͤͭͤͯͪ͊ͤ͊͟ ͍͔ͨͪͦͪ͊͟ ͙ 
͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͫ͊͊͊ͭ͟ ͒͊ ͎ͦ ͨͦ͒ͦ͋ͪ͊ͭ ͔ͯͫͨͻͦͭ ͙͎ͨͦͫͭͤ͊ͭ 
͙ͤ͘ ͙͙ͦͤͭͤͯͪ͊ͤ͊ͭ͊͟ ͍͔ͨͪͦͪ͊͟ ͍ͦ ͔ͭͦͭ͟ ͤ͊ ͔͔ͫͣͫͭ͊ͪͦͭΦ 
ˮͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔ͨͪͦͭͤ͊͟ ͊͒͊͘;͊ ͊͘ ͙͍͔͒ͦ͋͊ͥ ͤ͊ ͣ͊ͫ͟Φ ол 
͋ͦ͒͊ 
˿͔͙ͣͤ͊ͪͫ͊ͭ͊͟ ͪ͊͋ͦͭ͊ ͔ͤ ͔ ͙͔͊͒ͦ͗ͭͤ͊͘͡͡ ͙ ͔ͫ ͔͍͙͍ͨͪ͒͒ͯ͊ 
͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͫ͊͊͊ͭ͟ ͒͊ ͎ͦ ͨͦ͒ͦ͋ͪ͊ͭ ͔ͯͫͨͻͦͭΦ 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒
Φ͋ͪ
ͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥ͦ ͙͒ͤ͊ 

1.  ˣ͊͗ͦ͡ ˨͙͙͍ͣͭͪͦ ˻͎͙ͪ͊ͤ͊͘ͼ͙͊͞ ͍ͦ 
΄͍ͯͣ͊ͪͫͭͦͭͦ ͙ 
͔͔͍͔ͦͤͯ͊ͥͭͦ͘͡ 

̂˴ˮ˸-
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 

2007 

2. Franz Schmithusen ˽͔͙͔ͪͭͨͪͣ͊΄͍ͭͦ ͍ͦ 
΄͍ͯͣ͊ͪͫͭͦͭͦ ͙ 
͍͒ͪͤ͊ͭ͊ ͙͙ͤ͒ͯͫͭͪ͊͞ 

͙͍͔͙͔̂ͤͪͭͭ͘ ͯ 
ˣ͔͎ͦͪ͊͒ͯ-
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 

2008 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1.  ˣ͔ͦ͋͟ ͔͍̊ͯ͟͡ ˸͔ͤ͊ͽ͔ͣͤͭ р-ͭͦ 
͙͙͔͒͊ͤ͘ 

̂˴ˮ˸ ς 
˩͙ͦͤͦͣͫ͟͟ 
ͺ͔͊ͯͭͭ͟͡ 

1999 

2. ˸͔͊͒ͦͤ͊͟͟ 
˿͍ͭͦ͊ͤͦͫ͊͟͞     

˸͔ͤ͊ͽ͔ͣͤͭ ͍ͦ 
΄͍ͯͣ͊ͪͫͭͦ 

ό͔ͣ͊ͭͪ͊͞͡ ͊͘ 
͔͙ͫͭͯ͒ͤͭύ 

2007 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˩˴˻˹˻˸ˮ˴ˢ ˹ˢ ˽˾˩́˽˾ˮ˳ˢ́ˮ˳ˢ 

2. ˴ͦ͒ ̊̅мл9 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊Σ ˽Σ ˩ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ ͎ͨͪͦͪ͊ͣ͊ 

ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ ͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ 

͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ 

IV/VIII 

 
7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ ͒-ͪ ˸͔͊͒ͦͤ͊͟͟ ˿͍ͭͦ͊ͤͦͫ͊͟͞ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύ  
˹͍͊ͫͭ͊͊ͭ͊ ͨͦ ͍ͦͦ͞ ͔͔ͨͪ͒ͣͭ ͙ͣ͊ ͊͘ ͼ͔͡ ͒͊ ͎͙ ͔͊ͨͦͤ͊͘͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͫͦ ͔͙͔ͦͤͦͣͫͭ͟͟ ͍͙ͨͦ͊͞Σ ͙͊ͦͤ͘͟-
͙ͭͦͫͭ ͙ ͔͙ͨͪͦ͋ͣ͡ ͦ͒ ͦ͋͊ͫͭ͊͡ ͤ͊ ΄͍ͯͣ͊ͪͫͭͦͭͦΣ ͔͔͍͔ͦͤͯ͊ͥͭͦ͘͡ ͙ ͊͘΄͙͔͙͔ͭͭͤͭ ͨͦ͒ͪ͊;͊͞Σ ͊ͦ͟͟ ͙ ͫͦ 
͔͔͔͙͔ͣͤͭͭ͡ ͤ͊ ͔ͪͨͪͦ͒ͯ͟ͼ͙͊͞Σ ͍͍ͦ͗ͯ͊ͥ͊ͭ͊͡ ͙ ͔͙͔ͪͯͭ͊ͭͭ͘͡ ͦ͒ ͔͔ͪ͊͋ͦͭͥͭͦ ͍ͦ ͍͙͔ͦ ͔͙͒ͤͦͫͭ͞Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ ͎ͨͪͦͪ͊ͣ͊  
˽͔͔ͪ͒ͣͭΣ ͔͙ͣͭͦ͒ ͙ ͙ͨͪͤͼ͙͙ͨ ͤ͊ ͔͙ͦͤͦͣ͊ͭ͊͟͟Τ ˩͙ͦͤͦͣ͊ͭ͊͟͟ ͙ ͦ͒ͤͦͫͦͭ ͫͦ ͎͙͔͒ͪͯͭ ͙ͤ͊ͯ͟Τ ͙ͨͦͣ ͙ 
ͨͪͦͼ͔ͫ ͤ͊ ͔ͪͨͪͦ͒ͯ͟ͼ͙͊ͭ͊͞Τ ˽ͪͦͼ͔ͫ ͤ͊ ͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͙ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Τ ˻͍͙ͫͤͦͤ 
͔͍ͫͪ͒ͫͭ͊ ς ͙ͨͦͣΣ ͙͊ͫ͟͡ͺ͙͊͟ͼ͙͊͞Σ ͙͊ͣͦͪͭ͊͘ͼ͙͊͞Τ ˻͙͋ͪͭͤ ͔͍ͫͪ͒ͫͭ͊-͙ͨͦͣΣ ͙͊ͫ͟͡ͺ͙͊͟ͼ͙͊͞Σ ͔ͦ͋ͪͭ͊ͥΣ 
͙͍͙ͤͦͪͣ͊ͭͤ ͙͊͘͡ͻ͙Τ ́ͪͦ΄ͦͼ͙-͙ͨͦͣΣ ͍͙͍͙͒ͦ ͙ ͙͊ͫ͟͡ͺ͙͊͟ͼ͙͊͞Τ ˴͊ͯ͊͟͡͡ͼ͙͊͞ ͤ͊ ͭͪͦ΄ͦͼ͙͔ͭ ͙ ͼ͔ͤ͊ͭ͊ 
ͤ͊ ;͙͔͔ͤͥͭͦΣ ˾͔͙ͯͭ͊ͭ͘͡ ͦ͒ ͔ͪͨͪͦ͒ͯ͟ͼ͙͊ͭ͊͞-͍͔ͯͨͤ͟ ͙ͨͪͻͦ͒Σ ͒ͦͻͦ͒Σ ͙͍͒ͦ͋͊͟Τ ͍͍͔̂ͭͪ͒ͯ͊ͥ 
͍͔ͪ͒ͤͦͫͭ͊ ͤ͊ ΄͙͔ͯͣͭΣ ΄͙͔ͯͣͫͭ͟ ͔͙ͣ͘͞΄ͭ͊ ͙ ͔͔͙͔ͤͭ͘͡ ͍ͨͦͪ΄͙͙ͤΤ ͍͍͔̂ͭͪ͒ͯ͊ͥ ͤ͊ ͔͙͔ͦͤͦͣͫͭ͟͟ 
͔͙ͪͦͫͭ͘͡ ͤ͊ ΄͙͔ͯͣͭΤ ˮ͍͔͙ͤͫͭͼ͙͙ ͙ ͙͍ͤͤ͊ ͍ͦͨͪ͊͒͊ͤͦͫͭΦ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥ: ͨ ͔͍ͪ͒͊͊ͥ͊Σ ͪ͊͋ͦͭ͊ ͍ͦ ͎͙ͪͯͨΣ ͙͙͍͙ͤ͒͒ͯ͊ͤ͊͡ ͪ͊͋ͦͭ͊Σ ͔͙ͫͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊Φ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ ͍͔͔ͪͣ    мсл ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥсόоҌоύκтрΤ  

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ тр ;͊ͫ͊ 

15.2 
ˤ͔͙͗͋Σ ͔͙͙ͫͣͤ͊ͪΣ ͙ͭͣͫ͊͟ 

ͪ͊͋ͦͭ͊ 
тр ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ ол ;͊ͫ͊ 

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙ нл ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ нл ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ сл ͋ͦ͒͊ όнͻолκслύ 

17.2 
˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ 
ͯͫͤ͊ύ 

͒ͦ нл ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ нл ͋ͦ͒͊ 

18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ  рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 
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19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͍͔͙͗͋ύΦ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 
˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ͨͦͦ͗ͤ͡ ͔͔͙ͭͦͪͭͫ͟ ͔͒͡ ό͍͒͊ 
͍͙ͦͦͯͣ͊͟͟͡ κ ͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭύ ͫͦ ͙͙ͣͤͣͯͣ ͍͔͙ͦͫͦͤ рм 
͋ͦ͒Φ 
˭͍͊ͪ΄͙ͤͦͭ ͙͙ͫͨͭ ͔ͤ ͔ ͙͔͔͊͒ͦ͗ͭͤ͘͡͡Σ ͦ͒ͤͦͫͤͦ ͔ͫ 
͔͍͙͍ͨͪ͒͒ͯ͊ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͔ͫ ͔͔ͫͭͤ͊͟͡ ͫ͊ͣͦ ͫͦ ͙ͨͦͭͨͫ 
͍ͦ ͙͔ͤ͒ͫ͟ κ ͔ͤ ͙͔ͨͦͦ͗͡͡ ͔ͨͪͯ͟ ͙͙ͦͤͭͤͯͪ͊ͤ͊͟ ͍͔ͨͪͦͪ͊͟ ͙ 
͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͫ͊͊͊ͭ͟ ͒͊ ͎ͦ ͨͦ͒ͦ͋ͪ͊ͭ ͔ͯͫͨͻͦͭ ͙͎ͨͦͫͭͤ͊ͭ 
͙ͤ͘ ͙͙ͦͤͭͤͯͪ͊ͤ͊ͭ͊͟ ͍͔ͨͪͦͪ͊͟ ͍ͦ ͔ͭͦͭ͟ ͤ͊ ͔͔ͫͣͫͭ͊ͪͦͭΦ 
ˮͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔ͨͪͦͭͤ͊͟ ͊͒͊͘;͊ ͊͘ ͙͍͔͒ͦ͋͊ͥ ͤ͊ ͣ͊ͫ͟Φ ол 
͋ͦ͒͊ 
˿͔͙ͣͤ͊ͪͫ͊ͭ͊͟ ͪ͊͋ͦͭ͊ ͔ͤ ͔ ͙͔͊͒ͦ͗ͭͤ͊͘͡͡ ͙ ͔ͫ ͔͍͙͍ͨͪ͒͒ͯ͊ 
͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͫ͊͊͊ͭ͟ ͒͊ ͎ͦ ͨͦ͒ͦ͋ͪ͊ͭ ͔ͯͫͨͻͦͭΦ 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒Φ
͋ͪͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1.  ˣ͊͗ͦ͡ ˨͙͙͍ͣͭͪͦ ˩͙ͦͤͦͣ͊͟͟ ͤ͊ 
΄͍ͯͣ͊ͪͫͭͦͭͦΣ ˴͙͎ͤ͊ 
I,II 

̂˴ˮ˸-͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ ˿͔ͦͨ͟͞ 

2007 

2. ˾Φ ˿͙͊͋͊͒ͤ ˩͙ͦͤͦͣ͊͟͟ 
΄͍ͯͣ͊ͪͫͭ͊ 

͙͍͔͙͔̂ͤͪͭͭ͘ ͯ 
˿͔͍͊ͪ͊ͯ͞-
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 

1997 

3. ˿Φ ˨͔͙͟͡ ˻͍͙ͫͤͦ ͔͙͔ͦͤͦͣ͟͟ 
΄͍ͯͣ͊ͪͫͭ͊ 

͙͍͔͙͔̂ͤͪͭͭ͘ ͯ 
˿͔͍͊ͪ͊ͯ͞-
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 

2011 

 4. ˹Φ˾͍͙͊ͤͦ͟͠ ˩͙ͦͤͦͣ͊͟͟ 
΄͍ͯͣ͊ͪͫͭ͊ 

͙͙͍͔͙͔̂ͤͪͭͭ͘ ͯ 
ˣ͔͎ͦͪ͊͒ͯ-
͙̊ͯͣ͊ͪͫ͟ 
ͺ͔͊ͯͭͭ͟͡ 

2004 
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1. ˹͍͊ͫͦ͡ ͤ  ͊ͤ ͍͙͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ˸ˢ́˩˸ˢ́ˮ˴ˢ 

2. ˴ͦ͒ ̊̅ммл 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊ ̊ ͙ ˩  ό͊͒͘ƻ͙͔͔͗ͭͤ͡͡ύΣ  ˽ ό͙͔͋ͦͪͤ͘ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ  ͊ͫ ͙ͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ (͔͙͙͒ͤͼ͊, ͦ ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭ, ͟ ͔͊ͭ͒ͪ͊, ͦ ͔͒͒͡) 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

˽͙ͪͪͦ͒ͤͦ-͔͙ͣ͊ͭͣ͊ͭ;͙͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ (͍ͨͪ, ͍ ͭͦͪ, ͭ ͔ͪͭ ͼ͙ͯͫ͟͡) ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎ ͙ͦ͒ͤ͊ / ͔͔ͫͣͫͭ͊ͪ 

̊ ς I/1; ˩   ς I/1 

˽ ς ͘ ͙͙ͣͫ͟   
7.  

ˣͪͦ͞ ͤ  ͊˩ ˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ ͒-ͪ ˤ͔ͫͤ͊ ˨͙͙͙͔͍ͣͭͪͫ͊͟-˾͙͍ͫͭͦͫ͊͟ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͘ ͊͘ ͙͊ͨ΄͍͔ͯ͊ͥ ͤ  ͊

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ  ͊ͨ ͔͔ͪ͒ͣͭͤ͊ͭ͊ ͨ ͎ͪͦͪ͊ͣ͊ (͔͔ͦͣͨͭͤ͟ͼ͙͙):  

͔̇ͭ͊͡ ͤ͊ ͔͔ͨͪ͒ͣͭͦͭ ͔ ͒͊ ͎͙ ͎͍͙ͨͦ͒ͦͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͒͊ ͎͙ ͙͔͍ͨͪͣͤͯ͊͊ͭ ͙ͯ͘;͔͙͔ͤͭ ͙͙ͨͦͣ ͦ͒ 

͎͔͔͙ͦͣͭͪ͊͞Σ ͙͎͔͙ͭͪͦͤͦͣͭͪ͊͞ ͙ ͍͙΄͊ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͍ͦ ͎͙͔͒ͪͯͭ ͔͍͙ͯͪͫ͟Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ  ͊ͨ ͔͔ͪ͒ͣͭͤ͊ͭ͊ ͨ ͎ͪͦͪ͊ͣ͊ 

˿͙͔͙ͫͭͣ ͙͔͙ͤ͊ͪͤ͡ ͍͔͙ͪ͊ͤ͟. ˨ ͔͔͙͙ͭͪͣͤ͊ͤͭ ͦ  ͍͒ͭͦͪ ͔ͪ͒. ˴͔͍ͪ͊ͣͪͦ ͙͍͙ͨͪ͊͊͡. ˥ ͪ͊ͺ͙;ͦ͟ ͔ͪ΄͍͔͊͊ͥ 

ͤ ͙͔͊ͫͫͭͣ ͦ  ͍͔͒͒ ͍͔͙ͪ͊ͤ͟ ͫ ͍͔ͦ͒ ͔͙ͤͨͦͤ͊ͭ͘Φ ˩͔͔͙ͣͤͭ͡ ͦ͒ ͎͔͔͙ͦͣͭͪ͊͞ ͙ ͙͎͔͙ͭͪͦͤͦͣͭͪ͊͞Υ ͨͦ͡΄͙ͭͤ͊ 

 ͙͍͔ͦͯͣͤ͡ ͤ ͎͔͔͙͙͊ͦͣͭͪͫ͟ ͔ͭ͊͡Σ ͙ͨͦͣ ͘ ͊ͺͯͤ͟ͼ͙͊͞, ͙͎͔͙͙ͭͪͦͤͦͣͭͪͫ͟ ͺͯͤ͟ͼ͙͙ ͦ  ͒ͦͫͭ͊ͪ ͎͊ͦ͡, 

ͭͪ ͙͎͔͙ͦͤͦͣͭͪ ͙ͫ͟ ͺͯͤ͟ͼ͙͙ ͦ  ͙͍͔͒ͨͪͦͦͤ͘͡ ͎͊ͦ͡Σ ͎ͪ͊ͺ͙ͼ͙ ͤ ͙͎͔͙͙͊ͭͪͦͤͦͣͭͪͫ͟ ͺͯͤ͟ͼ͙͙. ˾͔΄͍͔͊͊ͥ 

ͤ ͎͔͊ͦͫͦ͊ͦͤ͟͡ ͙͎͙ͭͪ͊ͦͤ͟͡. ˩͔͔͙ͣͤͭ͡ ͦ  ͍͙͒΄͊ ͔͙ͣ͊ͭͣ͊ͭ͊͟ (͙ͨͦͣ ͘ ͙͊ͤ͊͘  ͙͎͙ͪ͊ͤ;ͤ͊ ͍͔ͪ͒ͤͦͫͭ ͤ ͊

͙ͤ͊͘, ͎ ͙ͪ͊ͤ;ͤ͊ ͍ ͔ͪ͒ͤͦͫͭ ͤ  ͊ͺͯͤ͟ͼ͙͊͞, ͙ ͍ͦ͒͘Σ ͙͔͎ͤͭͪ͊͡). 

12. ˸͔͙ͭͦ͒ ͤ  ͊ͯ;͔͔ͥ: ͊ ͙͙͍ͯ͒ͭͤͦ ͙  ͊ ͙ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

˹͍͊ͫͭ͊͊ͭ͊ ͫ  ͔͙ ͍͔͍͒ͯ͊͘ ͨ ͔ͪͯ͟ ͨ ͔͍ͪ͒͊͊ͥ͊ ͙  ͊ ͙͙͙ͯ͒ͭͦͪͫ͟ ό͔͙͙ͭͦͪͫ͟ύ ͍ ͔͙͗͋. 

13. ˤ͔ͯͨͤ͟ ͪ ͙͍͊ͫͨͦͦ͗͡͡ ͅ ͦͤ͒ ͤ  ͊

͍͔͔ͪͣ    
100 ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ  ͊ͪ ͙͍͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ  ͊͟ ͦͤͭ͊ͭ͟ ;͍͙͊ͫͦ ͍  ͦͤ ͔͔͒͊͡ ͙  ͫ ͔͔ͣͫͭ͊ͪ: 4 (2+2)/60 

15. ͙̅ͦͪͣ ͤ  ͊ͤ ͍͙͔͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͤ ͍͊ͫͭ͊͊ 30 ;͊ͫ͊ 

15.2 

ˤ͔͙͗͋ (͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡, 

͙͙͙͊ͯ͒ͭͦͪͫ͟), ͫ ͔͙͙ͣͤ͊ͪ, 

͙ͭͣͫ͊͟ ͪ ͊͋ͦͭ͊ 

30 ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͅ ͙ͦͪͣ ͤ  ͊
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͘ ͊͒͊;͙ /  

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͘ ͊͒͊;͙ 20 ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ ;͔͔ͥ 20 ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ  ͊ͦ ͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  100 ͋ ͦ͒͊ (2ͻ50) 

17.2 ˿͔͙ͣͤ͊ͪͫ͊͟ ͪ ͊͋ͦͭ͊/͔ͨͪͦͭ͟ (͔͔ͨͪͤͭ͊͘ͼ͙͊͞: ͙͔ͨͫͣͤ͊ ͙  ͯͫͤ͊) /  

17.3 ˢ͙͍ͭͤͦͫͭ͟  ͙ͯ ;͔͍ͫͭͦ 0 ͋ ͦ͒͊ 

18.  

˴͙͔͙͙ͪͭͪͯͣ ͘  ͊ͦ ͼ͔͍͔ͤͯ͊ͥ 
(͍͙͋ͦ͒ͦ/ͦͼ͔ͤ͊͟)  

͒  ͦ50 ͋ ͦ͒͊ 5 (ͨ ͔ͭ) (F) 

ͦ  ͒51 ͒  ͦ60 ͋ ͦ͒͊ 6 (́ ͔ͫ)ͭ (E) 

ͦ  ͒61 ͒  ͦ70 ͋ ͦ͒͊ 7 (ͫ ͔͒ͯͣ) (D) 

ͦ  ͒71 ͒  ͦ80 ͋ ͦ͒͊ 8 (ͦ ͫͯͣ) (C) 

ͦ  ͒81 ͒  ͦ90 ͋ ͦ͒͊ 9 (͒ ͔͍͔ͭ) (B) 

ͦ  ͒91 ͒  ͦ100 ͋ ͦ͒͊ 10 (͒ ͔͔ͫͭ) (A) 
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19. 

͍̂ͫͦ͡ ͘  ͊ͨ ͙ͦͭͨͫ  ͙ͨ ͎͔ͦ͊͊ͥ͡ ͤ  ͊
͍͊ͪ͘΄͔ͤ ͙ ͙ͫͨͭ 

͍̂ͫͦ͡ ͘  ͊ͨ ͙ͦͭͨͫ:  
˽͙͍ͪͫͯͫͭͦ  ͙ͯ;͔͍ͫͭͦ ͍ ͙͔ͦͫͭ ͺ͙ͦͪͣ ͤ ͙͍͔͍͔͊͒ͯ͊ͥ͘ ͤ ͊
͍ͤ͊ͫͭ͊͊ͭ͊ (͔͍ͨͪ͒͊͊ͥ͊, ͍ ͔͙͗͋Φ 
͍̂ͫͦ͡ ͘  ͊ͨ ͍͔ͦͦ͗ͯ͊ͥ͡: 
˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͘ ͙͊ͨͦͭͨͫ, ͨ ͔ͦͦ͗ͤ͡ ͙͔ͨͫͣͤ ͙ ͔͔͙ͭͦͪͭͫ͟ ͔͒͡ 
(͍͒͊ ͨ ͊ͪͼ͙͙͊ͤ͞͡ ͙ ͙ͫͨͭ͊ / ͍͊ͪ͘΄͔ͤ ͙ ͙ͫͨͭ). 
˭͍͊ͪ΄͙ͤͦͭ ͙ ͙ͫͨͭ  ͔͘ ͙͔͔͊͒ͦ͗ͭͤ͡͡. 

20. ˳͙͊͘͟ ͤ  ͊͟ ͦ͞ ͫ  ͔͙ ͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͔͙͊͒ͦͤͫ͟͟ 

21. 
˸͔ͭͦ͒ ͤ  ͊ͫ ͔͔͒ͥ͡  ͔ͤ  ͊͟ ͍͙͔͊ͭͭͦͭ͡ ͤ  ͊
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ  ͊ͫ ͔͙ͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ  ͊ͤ ͍͙͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔ ͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͡ ͙͔ͭͪ͊ͭͯͪ͊  
 
 

˾͔͒.
͋ͪͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. 

.˳ ˸ ͙͔͍ͭͫ͊͟  
.ʕ ̇ ͔͊ͦͫ͊͟͟͡-
˳͍ͦͪ͒͊ͤͦ͊  
.˦ ˸ ͙͊ͪͦͫ͟͟  

˸͔͙͊ͭͣ͊ͭ͊͟ 

͔̅͊ͯͭͭ͟͡ ͘  ͊
͔͔͙ͣͦ͒ͫ͘͟͞͡ 
͙ͤ͊ͯ͟ ͙  ͻͪ͊ͤ͊, 
˿͔ͦͨ͟͞  

2006 

2. .˳ ˸ ͙͔͍ͭͫ͊͟ ͙͎͔͙́ͪͦͤͦͣͭͪ͊͞ ˽˸̅Σ ˿͔ͦͨ͟͞ 2002 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͡ ͙͔ͭͪ͊ͭͯͪ͊  

˾͔͒.  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. 
Robert Moyer  
Frank Ayres, Jr.  

Schaum's Outline of 
Trigonometry, 4th Ed. 
(Schaum's Outline 
Series) 

The MacGraw-Hill 
Comapny 

2009 
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1. ˹͍͊ͫͦ͡ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͦͭ ͔͔ͨͪ͒ͣͭ ̅ˮ́˻̇˩˹˻˶˻˥ˮ˳ˢ 

2. ˴ͦ͒ ̊̅ммм 

3. ˿͙ͭͯ͒ͫ͊͟ ͎ͨͪͦͪ͊ͣ͊  ̊  ͙ ˩  ό͙͔͔͊͒͗ͭͤ͘͡͡ύΣ  ˽ ό͙͔͋ͦͪͤ͘ύ 

4. ˻͎͙ͪ͊ͤ͊ͭͦͪ͘ ͤ͊ ͙ͫͭͯ͒ͫ͊ͭ͊͟ 

͎ͨͪͦͪ͊ͣ͊ ό͔͙͙͒ͤͼ͊Σ ͦ͒ͤͦͫͤͦ 

͙͙ͤͫͭͭͯͭΣ ͔͊ͭ͒ͪ͊͟Σ ͔ͦ͒͒͡ύ 

͙͍͔͙͔̂ͤͪͭͭ͘ α˿͍Φ ˴͙͙ͪ͡ ͙ ˸͔͙ͭͦ͒͞ά ͍ͦ ˿͔ͦͨ͟͞ 

͙̊ͯͣ͊ͪͫ͟ ͺ͔͊ͯͭͭ͟͡ ͍ͦ ˿͔ͦͨ͟͞ 

5. ˿͔͔ͭͨͤ ό͍ͨͪΣ ͍ͭͦͪΣ ͔ͭͪͭ ͼ͙ͯͫ͟͡ύ ˽͍ͪ 

6. 
ˢ͔͊͒ͣͫ͊͟͟ ͎͙ͦ͒ͤ͊ κ ͔͔ͫͣͫͭ͊ͪ 

̊ - II / 3; ˩  - II / 3 

˽ - ͘ ͙͙ͣͫ͟ 
7.  

ˣͪͦ͞ ͤ͊ ˩˴́˿ 

͔͙͙ͪ͒ͭ͟ 
6 

8. ˹͍͙͊ͫͭ͊ͤ͟ ˽ͪͦͺΦ ͒-ͪ ˳͔͊ͤ ˢͼ͔͍͙ͫ͟ 

9. ˽͔͍͙ͪ͒ͯͫͦ͡ ͊͘ ͙͊ͨ͘΄͍͔ͯ͊ͥ ͤ͊ 

͔͔ͨͪ͒ͣͭͦͭ 
/  

10. ͔͙̇͡ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ ό͔͔ͦͣͨͭͤ͟ͼ͙͙ύΥ 

͙̅ͭͦͼ͔͎͙ͤͦͦ͊ͭ͊͡͞ όͤ͊ͯ͊͟ ͊͘ ͙͔͙͔ͪ͊ͫͭͭͤͭ͡ ͔͙͊͒ͤ͘ͼ͙ύ ͔͍͍ͨͪͭͫͭ͊ͯ͊ ͺ͔ͯͤ͒͊ͣͤͭ͊ͤ͊͡ ͍ͤ͊ͫͭ͊ͤ͊ 
͙͒ͫͼ͙͙ͨͤ͊͡Φ ˽͔ͪͯ͟ ͍ͤ͊ͫͭ͊͊ͭ͊ ͦ͒ ͍ͦͦ͞ ͔͔ͨͪ͒ͣͭ ͔͙͔ͫͭͯ͒ͤͭͭ ͎͙ ͍͊ͨͦͤ͊͊͊ͭ͘͘ ΄͙͔ͯͣͫͭ͟ ͔͙͊͒ͤ͘ͼ͙ ͙ͦ͟ 
͔ͫ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͭ ͍ͦ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͙͍ͤͤ͊ͭ͊ ͙͔ͫͫͭͣ͊ͭͫ͊͟ ͙ͨͪͨ͊͒ͤͦͫͭΣ ͺ͙͙ͦͪͫͭ͡;͙ͦͭ͟ 
͍ͫͦͫͭ͊Σ ͍͊ͭͦ͊ͭ͊͟ ͫͭͪͯͭͯͪ͊͟Σ ͊ͦ͟͟ ͙ ͍͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͯ͊ͥͭͦ ͙ ͙͎͍͔ͨͪ͊ͦ͒ͯ͊ͥͭͦ͡ ͦͤ͟ ͔͔͙ͦ͒ͪ͒ͤ 
͔͔͙ͣͫͭͦͪ͊ͫͭ͗ͤ ͍͙ͯͫͦ͡Φ ˿͔͙͔ͭͤ͊ͭͭ͟ ͙ͫͦͤ͊ͤ͊͘͞ ͔ͫ ͙͔͍ͨͪͣͤͯ͊͊ͭ ͍ͦ ͙͔͋ͦͭͻ͙ͤ;͙͔ͭ͟ ͙͒ͫͼ͙͙͙ͨͤ͡Φ 

11. ˿͙ͦ͒ͪ͗ͤ͊ ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͎ͨͪͦͪ͊ͣ͊ 

˹͍͊ͫͭ͊ͤ͊ͭ͊ ͔͙ͣ͊ͭͪ͊͞ ͔ ͔͔ͨͦ͒ͤ͊͡ ͤ͊ ͔͙͍͔ͫ͒ͤ͡ ͔͍͙͒ͦ͡Υ ˸ͦͪͺ͎͙ͦͦ͊͡͞ ͤ͊ ͙͔͙͔ͪ͊ͫͭͭͤͭ͡ ͔͙͊͒ͤ͘ͼ͙Τ 
˿͙͔͎͙ͤͦͦ͊͟͡͞Τ ˿͙͙͙ͤ͒ͤ͊ͣ͊͟Τ ˿͙ͤͻ͎͙ͪͦͤͦͦ͊͡͞Τ ˿͙ͤͻ͎͙ͦͪͦͦ͊͡͞Τ ˿͙͔͙ͫͭͣ͊ͭ͊͟Τ ͙͎͙́ͨͦͦ͊͡͞ ͤ͊ ΄͙͔ͯͣͭ 
͙ ͙ͨ͊ͫ΄ͭ͊ͭ͊ ό͍͍͔ͦ͒ύΦ 

12. ˸͔͙ͭͦ͒ ͤ͊ ͯ;͔͔ͥΥ ͙͙͍͊ͯ͒ͭͤͦ ͙ ͙͊ͯ͒ͦ-͍͙͔ͯͤͦ͘͡ 

˹͍͊ͫͭ͊͊ͭ͊ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͦ ͺͦͪͣ͊ ͤ͊ ͔͍ͨͪ͒͊͊ͥ͊Σ ͍͔͙͗͋ ͙ ͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋Σ ͔͔ͭͪͤͫ͊͟ ͍ͤ͊ͫͭ͊͊Σ 

͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͙ͫͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊ ͙ ͦͤͫͯͭ͊͟͡ͼ͙͙Φ 

13. ˤ͔ͯͨͤ͟ ͙͍ͪ͊ͫͨͦͦ͗͡͡ ͺͦͤ͒ ͤ͊ 

͍͔͔ͪͣ    
160 ;͊ͫ͊ 

14. ˾͔͔͊ͫͨͪ͒͋͊͡ ͤ͊ ͙͍ͪ͊ͫͨͦͦ͗ͦͭͦ͡͡ 

͍͔͔ͪͣ 
ˣͪͦ͞ ͤ͊ ͦͤͭ͊ͭ͟͟ ;͍͙͊ͫͦ ͍ͦ ͔͔ͤ͒͊͡ ͙ ͔͔ͫͣͫͭ͊ͪΥ р όоҌнύκтр 

15. ͙̅ͦͪͣ ͤ͊ ͍͙͔ͤ͊ͫͭ͊ͤͭ 

͙͍͙͊ͭͤͦͫͭ͟ 
15.1 ˽͔͍ͪ͒͊͊ͥ͊-͔͔ͭͦͪͭͫ͊͟ ͍ͤ͊ͫͭ͊͊ пр ;͊ͫ͊ 

15.2 

ˤ͔͙͗͋ ό͙͙͊͋ͦͪ͊ͭͦͪͫ͟͡Σ 

͙͙͙͊ͯ͒ͭͦͪͫ͟ύΣ ͔͙͙ͫͣͤ͊ͪΣ 

͙ͭͣͫ͊͟ ͪ͊͋ͦͭ͊ 

ол ;͊ͫ͊ 

16. ˨͎͙ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͙͍͙͊ͭͤͦͫͭ͟ 

16.1 ˽͔͙ͪͦͭͤ͟ ͊͒͊͘;͙ пл ;͊ͫ͊ 

16.2 ˿͙͊ͣͦͫͭͦͤ͞ ͊͒͊͘;͙ нр ;͊ͫ͊ 

16.3 ˨ͦͣ͊΄ͤͦ ͯ;͔͔ͥ нл ;͊ͫ͊ 

17. ˹͊;͙ͤ ͤ͊ ͦͼ͔͍͔ͤͯ͊ͥ  

17.1 ͔͍͙́ͫͭͦ  ͒ͦ сл ͋ͦ͒͊ όнͻолκслύ 

17.2 ˿͔͙ͣͤ͊ͪͫ͊͟ ͪ͊͋ͦͭ͊κ͔ͨͪͦͭ͟ ό͔͔ͨͪͤͭ͊͘ͼ͙͊͞Υ ͙͔ͨͫͣͤ͊ ͙ ͯͫͤ͊ύ ͒ͦ мл ͋ͦ͒͊ 

17.3 ˢ͙͍ͭͤͦͫͭ͟ ͙ ͯ;͔͍ͫͭͦ ͒ͦ ол ͋ͦ͒͊ 

18.  

˴͙͔͙͙ͪͭͪͯͣ ͊͘ ͦͼ͔͍͔ͤͯ͊ͥ 
ό͍͙͋ͦ͒ͦκͦͼ͔ͤ͊͟ύ  

͒ͦ рл ͋ͦ͒͊ р ό͔ͨͭύ όCύ 

ͦ͒ рм ͒ͦ сл ͋ͦ͒͊ с ό΄͔ͫͭύ ό9ύ 

ͦ͒ см ͒ͦ тл ͋ͦ͒͊ т ό͔ͫ͒ͯͣύ ό5ύ 

ͦ͒ тм ͒ͦ ул ͋ͦ͒͊ у όͦͫͯͣύ ό/ύ 

ͦ͒ ум ͒ͦ фл ͋ͦ͒͊ ф ό͔͍͔͒ͭύ ό.ύ 

ͦ͒ фм ͒ͦ млл ͋ͦ͒͊ мл ό͔͔͒ͫͭύ ό!ύ 
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19. 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫ ͙ ͎͔ͨͦ͊͊ͥ͡ ͤ͊ 
͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭ 

͍̂ͫͦ͡ ͊͘ ͙ͨͦͭͨͫΥ  
˽͙͍ͪͫͯͫͭͦ ͙ ͯ;͔͍ͫͭͦ ͍ͦ ͙͔ͫͭ ͺ͙ͦͪͣ ͤ͊ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ ό͔͍ͨͪ͒͊͊ͥ͊Σ ͙͙͙͊ͯ͒ͭͦͪͫ͟ ͙ ͔͔͙ͭͪͤͫ͟ ͍͔͙͗͋ύΣ 
͙ͪ͊͋ͦͭ͊͘͟ ͤ͊ ͔͔͙ͭͪͤͫ͟ ͙͍͔͘΄ͭ͊͞Φ 
͍̂ͫͦ͡ ͊͘ ͍͔ͨͦͦ͗ͯ͊ͥ͡Υ 
˿͔ͭͤ͊ͭ͟ ͍ͯͫͦ͡ ͊͘ ͙ͨͦͭͨͫΣ ͔ͨͦͦ͗ͤ͡ ͔͔͙ͭͦͪͭͫ͟ ͔͒͡ ό͍͒͊ 
͍͙ͦͦͯͣ͊͟͟͡ κ ͍͊ͪ͘΄͔ͤ ͙͙ͫͨͭύ ͫͦ ͙͙ͣͤͣͯͣ ͍͔͙ͦͫͦͤ рм 
͋ͦ͒Φ 
˭͍͊ͪ΄͙ͤͦͭ ͙͙ͫͨͭ ͔ͤ ͔ ͙͔͔͊͒ͦ͗ͭͤ͘͡͡Σ ͦ͒ͤͦͫͤͦ ͔ͫ 
͔͍͙͍ͨͪ͒͒ͯ͊ ͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͔ͫ ͔͔ͫͭͤ͊͟͡ ͫ͊ͣͦ ͫͦ ͙ͨͦͭͨͫ 
͍ͦ ͙͔ͤ͒ͫ͟ κ ͔ͤ ͙͔ͨͦͦ͗͡͡ ͔ͨͪͯ͟ ͙͙ͦͤͭͤͯͪ͊ͤ͊͟ ͍͔ͨͪͦͪ͊͟ ͙ 
͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͫ͊͊͊ͭ͟ ͒͊ ͎ͦ ͨͦ͒ͦ͋ͪ͊ͭ ͔ͯͫͨͻͦͭ ͙͎ͨͦͫͭͤ͊ͭ 
͙ͤ͘ ͙͙ͦͤͭͤͯͪ͊ͤ͊ͭ͊͟ ͍͔ͨͪͦͪ͊͟ ͍ͦ ͔ͭͦͭ͟ ͤ͊ ͔͔ͫͣͫͭ͊ͪͦͭΦ 
˿͔͙ͣͤ͊ͪͫ͊ͭ͊͟ ͪ͊͋ͦͭ͊ ͔ͤ ͔ ͙͔͊͒ͦ͗ͭͤ͊͘͡͡ ͙ ͔ͫ ͔͍͙͍ͨͪ͒͒ͯ͊ 
͊͘ ͔͙͔ͫͭͯ͒ͤͭͭ ͙ͦ͟ ͫ͊͊͊ͭ͟ ͒͊ ͎ͦ ͨͦ͒ͦ͋ͪ͊ͭ ͔ͯͫͨͻͦͭΦ 

20. ˳͙͊͘͟ ͤ͊ ͦ͟͞ ͔ͫ ͙͍͔͍͒ͯ͊͘ ͍ͤ͊ͫͭ͊͊ͭ͊ ˸͊͟ ͔͙͒ͦͤͫ͟ 

21. 
˸͔ͭͦ͒ ͤ͊ ͔͔͔ͫ͒ͥ͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 
͍ͤ͊ͫͭ͊͊ͭ͊ 

- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͔͙ͫͭͯ͒ͤͭ 
- ͊ ͔͙͔ͤͭͪ͊ͥ͟ ͤ͊ ͍͙ͤ͊ͫͭ͊ͤͼ͙ 
- ͤ ͍͔͊͒ͦͪ΄ͤ͊ ͔͍͊ͯ͊͡ͼ͙͊͞ 
- ͫ ͔͍͊ͣͦ͊ͯ͊͡ͼ͙͊͞ 

22. ˶͙͔ͭͪ͊ͭͯͪ͊  

22.
1 

˭͙͔͊͒ͦ͗ͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  
 
 

˾͔͒Φ
͋ͪͦ͞  

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. ˾͙͍ͦ͘ ͙ͫ͟Σ ˾Φ 

͙̅ͭͦͼ͔͎͙ͤͦͦ͊͡͞ ͫͦ 
͍͙ͦͫͤͦ ͤ͊ ͙͎͙ͭͨͦͦ͊͡͞ 
ͤ͊ ΄͙͔ͯͣͭ ͙ 
͙ͨ͊ͫ΄ͭ͊ͭ͊Σ 
͍͙͙͙͊ͭͦͪͪ͊ͤ͘ 
͔͍ͨͪ͒͊͊ͥ͊ 

̂˴͙˸ ̊̅˿Σ ˿͔ͦͨ͟͞  1999 

22.
2 

˨͙͔ͦͨͦͤͭͤ͊͡͡ ͙͔ͭͪ͊ͭͯͪ͊͡  

˾͔͒Φ  
͋ͪͦ͞ 

ˢ͍ͭͦͪ 
 

˹͍͊ͫͦ͡ 
 

 
ˮ͍͒͊͊͘; 

 
˥͙ͦ͒ͤ͊ 

1. 
ˢͼ͔͍͙ͫ͟Σ ˳ΦΣ ˿͙͍͙ͣͦͫ͟Σ 
ˣΦ 

˽͔͊ͭ͟ ͔͙͙ͣ͊ͭͪ͊͞͡ ͨͦ 
ͺ͙ͭͦͼ͔͎͙ͤͦͦ͊͡͞ 

ˮ͔͙ͤͭͪͤ ͔͙͙ͣ͊ͭͪ͊͞͡ 2012 

2. {ǘŜŦŀƴƻǾƛŏΣ ±Φ Fitocenologija 
½ŀǾƻŘ Ȋŀ ǳŘȌōŜƴƛƪŜ ƛ 
nastavna sredstva, 
Sarajevo  

1986 

3. wŀǳǑΣ 7Φ 
~ǳƳŀǊǎƪŀ 
fitocenologija 

~ǳƳŀǊǎƪƛ ŦŀƪǳƭǘŜǘΣ 
{ǾŜǳőƛƭƛǑǘŜ ǳ ½ŀƎǊŜōǳΣ 
Zagreb 

1987 

 
  


























































































































































































































































































































































































