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ʃɳʄɹɽɶʌɶ  

ɶ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʶ˄ʷˊʴʶʽʰˌ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ʲʰˋʽˁˈˍʶˊˇ ˉˎ˂˗˄ʰ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ 

ˉˇ˂ʽˍʽˁʺˌ ˁʱʻʶ ˔˗ˊʰˌ ʰ˒ˇˏ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ˃ʽʰ ʰˉˈ ˍʽˌ ˉ˂ʷˇ˄ ʰ˅ʽˈ˂ˇʴʶˌ ʶʴ˔˗ˊʽʶˌ 

ʰ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ˉʹʴʷˌ ʶ˄ʷˊʴʶʽʰˌΦ ʆʰ ˁˍʾˊʽʰ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʶ˄ʶˊʴʶʽʰˁˈ 

ˁʰˍʰ˄ʰ˂˖ˍʺ ˉˇˎΣ ˍʰˎˍˇ˔ˊˈ˄˖ˌΣ ʵʽʰʻʷˍʶʽ ˎ˕ʹ˂ˈ ʵˎ˄ʰ˃ʽˁˈ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌΦ 

ɾʶ ˍʹ ˔ˊʺˋʹ ˁʰˍʱ˂˂ʹ˂˖˄ ˍʶ˔˄ʽˁ˗˄ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʱ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ 

ʰ˂˂ʱ ˁʰʽ ˃ʶ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍ˖˄ ˔ˊʹˋˍ˗˄Σ ʶʾ˄ʰʽ ʵˎ˄ʰˍʺ 

ʹ ̡ ʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ʰˉˇʵˇˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˁˍʽˊʾ˖˄ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʰ 

ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˁʰʽ ˁˇʽ˄˖˄ʽˁʱ ˇ˒ʷ˂ʹΦ  

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍʹˌ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˋˍʽˌ ʊˇʽˍʹˍʽˁʷˌ ɳˋˍʾʶˌ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌΣ ˈˋˇ˄ 

ʰ˒ˇˊʱ ˍʹ˄ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʶ˄ʷˊʴʶʽʰˌΣ ˁʰʽ ʹ ˋˎˋ˔ʷˍʽˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˃ʶ ˍʽˌ ˍʽ˃ʷˌ 

ˍ˖˄ ˃ʶˍˊʹˍ˗˄ ˉˇˎ ʷ˔ˇˎ˄ ˍˇˉˇʻʶˍʹʻʶʾ ˋˍʹ˄ ɳˋˍʾʰΦ ɶ ˃ʶ˂ʷˍʹ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˉʷ˄ˍʶ 

˃ʷˊʹΦ 

ʅˍˇ м ̌˃ʷˊˇˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʶˁˋˍˊʰˍʶʾʰ Student Switch offΣ ʹ ˇˉˇʾʰ ˅ʶˁʾ˄ʹˋʶ ˍˇ 

нллс ʰˉˈ ˍˇ ɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇ ˁʰʽ ʶʵ˗ ˁʰʽ ʵˏˇ ˔ˊˈ˄ʽʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ˁʰʽ ʹ ʊˇʽˍʹˍʽˁʺ 

ɳˋˍʾʰ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌΦ ʅˁˇˉˈˌ ˍʹˌ ˇˉˇʾʰˌ ʶʾ˄ʰʽ ʹ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʹ˂ʶˁˍˊʽˁʺˌ 

ʶ˄ʷˊʴʶʽʰˌ ˋʶ ˁˍʾˊʽʰ ˒ˇʽˍʹˍʽˁ˗˄ ʶˋˍʽ˗˄ ˁʰʽ ˍʹ˄ ʁ ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ̄ ʱ˄˖ ˋʶ 

ʻʷ˃ʰˍʰ  ʁ ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ̩ʁ ˄ʷˊʴʶʽʰˌ ˁʰʽ ˁ˂ʽ˃ʰˍʽˁʺ ̩h ˂˂ʰʴʺ.̩  

ʅˍˇ н ̌˃ʷˊˇˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍˇ ˇˉˇʾˇ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʶ ʰˉˈ ол 

˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ ˃ʷ˄ˇˎ˄ ˋˍʹ˄ ɳˋˍʾʰΦ ɴˉʶʽˍʰ ʰˉˈ ˍʹ ˋˎ˂˂ˇʴʺ ˍˇˎˌΣ ʰˁˇ˂ˇˎʻʶʾ ʹ 

ʶˉʶ˅ʶˊʴʰˋʾʰ ˍˇˎˌ ˃ʶ ˍˇ SPSS ˁʰʻ˗ˌ ʶʾ˄ʰʽ ˍˇ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ʴʽʰ ˍʹ˄ 

ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄. 

ʅˍˇ о ̌˃ʷˊˇˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ʰˉˈ ˍˇ˄ ˁʶ˄ˍˊʽˁˈ ˃ʶˍˊʹˍʺ ˉˇˎ 

ʷ˔ʶʽ ˍˇˉˇʻʶˍʹʻʶʾ ˋˍʹ˄ ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ʷ˄ʰ ʶˉʰʴ˖ʴʽˁˈ ˉʹ˄ʾˇ 

˃ʷˍˊʹˋʹˌ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌΣ ʶ˃˒ʰ˄ʾʸˇ˄ˍʱˌ ˃ʰˌ ˃ʶˍˊʺˋʶʽˌ ʹ˂ʶˁˍˊʽˁʺˌ ʽˋ˔ˏˇˌ 

ˉˊˇˁˏˉˍˇ˄ˍʰˌ ʷˍˋʽ ʹ ʹ˂ʶˁˍˊʽˁʺ ˁʰˍʰ˄ʱ˂˖ˋʹΦ  

ʅˍˇ п ̌˃ʷˊˇˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ˃ʶˍˊʺˋʶʽˌ ˍʹˌ ˎʴˊʰˋʾʰˌ ˁʰʽ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˉˇˎ 

ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍˇˎˌ ˃ʶˍˊʹˍʷˌ ˉˇˎ ʷ˔ˇˎ˄ ˍˇˉˇʻʶˍʹʻʶʾ ˋʶ ˁʱʻʶ ʵ˖˃ʱˍʽˇ ʰ˂˂ʱ ˁʰʽ 

ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˋˍˇˎˌ ˍˊʶʾˌ ˉˎˊʺ˄ʶˌ ˉˇˎ ʷ˔ˇˎ˃ʶ ˔˖ˊʾˋʶʽ ˍʹ˄ ʊˇʽˍʹˍʽˁʺ 

ɳˋˍʾʰΣ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʶˏˁˇ˂ʹ ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ  

ʅˍˇ р ̌ˁ ʰʽ ˍʶ˂ʶˎˍʰʾˇ ˃ʷˊˇˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˇ ˉˊˇˋ˖ˉʽˁˈˌ ɲʶʾˁˍʹˌ ɲˎˋ˒ˇˊʾʰˌ όPMV) 

ʶˉʽ˂ʷʴˇ˄ˍʰˌ ˍˎ˔ʰʾʰ ʵ˖˃ʱˍʽʰ ʰˉˈ ˍˇˎˌ ˍˊʶʽˌ ˉˎˊʺ˄ʶˌ ˍʹˌ ʊˇʽˍʹˍʽˁʺˌ ɳˋˍʾʰˌΦ  
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ABSTRACT 

Energy saving is the main pillar of energy policy in each country since it is considered 

as one of the most remarkable significant renewable energy sources. The buildings are 

a big energy consumer, simultaneously, has high potential energy savings. By using 

appropriate techniques and cost effective technologies and with the achievement of 

ǳǎŜǊΩǎ ŜƴŜǊƎȅ ōŜƘŀǾƛƻǊΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ōǳƛƭŘƛƴƎǎ ǿƛǘƘ 

similar environmental and social benefits. 

¢ƘŜ ŀƛƳ ƻŦ ǘƘƛǎ ǘƘŜǎƛǎ ƛǎ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ǳǎŜǊΩǎ ōŜƘŀǾƛƻǊ ƛƴ student residence 

of Technical University of Crete, in terms of energy savings, and the correlation of 

results with data from sensors that have taken place in student residence. The study 

consists of five parts. 

 The first part presents the campaign Student Switch off, which was launched in 2006 

by the United Kingdom, and for 2 years has involved the Student residence of 

Technical University of Crete. The purpose of which is to save electricity in student 

accommodation blocks and informing students on saving energy and climate change 

issues. 

The second part presents the questionnaire that was completed by 30 students who 

live in Student residence. After collecting them, we finally proc proceeded the analysis 

with SPSS as the most popular program for statistical data analysis. 

The third part presents the collection of data from the main sensor that has been 

placed in dormitories, which is an inductive electric current measuring coil by showing 

our power measurements thus resultant electrical consumption. 

The fourth part presents measurements of humidity and temperature resulting from 

the sensors that are installed in every room and electricity consumption in all three 

cores that have split the Student residence, to make it easier to analyze the results. 

The fifth and the last part presents the Personal Predicted Mean Vote (PMV), selecting 

randomly rooms of the three cores of the Student Residence. 
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мΥ ɳɹʅɮɱʍɱɶ  

ʁʽ ʵʽʰˊˁ˗ˌ ʰˎ˅ʰ˄ˈ˃ʶ˄ʶˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ʰ˄ʻˊ˖ˉˈˍʹˍʰˌ ˋʶ ˒ˎˋʽˁˇˏˌ ˉˈˊˇˎˌ ʰˋˁˇˏ˄ 

ˍʶˊʱˋˍʽʶˌ ˉʽʷˋʶʽˌ ˋˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˁʰʽ ʰˉʶʽ˂ˇˏ˄ ˍʹ ˃ʶ˂˂ˇ˄ˍʽˁʺ ˃ʰˌ 

ʰˋ˒ʱ˂ʶʽʰΣ ˎʴʶʾʰ ˁʰʽ ʶˎʹ˃ʶˊʾʰΦ  

ɶ ˋʹ˃ʶˊʽ˄ʺ ˍʱˋʹ ˇʵʹʴʶʾ ˋʶ ʵʽˉ˂ʰˋʽʰˋ˃ˈ ˖ˌ ˍˇ нмллΣ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ 

ʱ˄ʻˊʰˁʰ ˁʰʽ ʱ˂˂˖˄ ʰʶˊʾ˖˄ ˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ˍʰʽ ˎˉʶˏʻˎ˄ʰ ʴʽʰ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ 

ʻʶˊ˃ˇˁʹˉʾˇˎ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˉˇˎ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˉˊʽ˄ ˍʹ 

ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ɳˉʰ˄ʱˋˍʰˋʹΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˔ʶʽˊˈˍʶˊˇ ˋʶ˄ʱˊʽˇΣ ˇ ʵʽˉ˂ʰˋʽʰˋ˃ˈˌ ʰˎˍˈˌ 

ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄˖ˊʾˍʶˊʰΣ ˉʶˊʾˉˇˎ ˍˇ нлпрΦ  ʅˎ˄ˇ˂ʽˁʱΣ ́  ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ 

ʱ˄ʻˊʰˁʰ ʷ˔ʶʽ ʰˎ˅ʹʻʶʾ ˁʰˍʱ ом҈ ʰˉˈ ˍˇ мтрлΣ ʶ˄˗ ˇʽ ʶˁˉˇ˃ˉʷˌ ˍˇˎ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ мн 

˒ˇˊʷˌ ˎ˕ʹ˂ˈˍʶˊʶˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ мфллΣ ˁʰʻ˗ˌ ˇʽ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ˁˇʽ˄˖˄ʾʶˌ ˁʰʾ˄ʶ 

ʰˎ˅ʹ˃ʷ˄ʶˌ ˉˇˋˈˍʹˍʶˌ ʴʰʽʱ˄ʻˊʰˁʰΣ ˉʶˍˊʶ˂ʰʾˇˎ ˁʰʽ ˒ˎˋʽˁˇˏ ʰʶˊʾˇˎ ʴʽʰ ˍʹ˄ 

ˉʰˊʰʴ˖ʴʺ ʶ˄ʷˊʴʶʽʰˌΦ 

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʹ ˉʰˊʰʴ˖ʴʺ ʶ˄ʷˊʴʶʽʰˌ ʲʰˋʾʸʶˍʰʽ ˁˎˊʾ˖ˌ ˋʶ 

ˊˎˉˇʴˈ˄ʰ ˁʰˏˋʽ˃ʰ ˈˉ˖ˌ ˇ ˂ʽʴ˄ʾˍʹˌ ˁʰʽ ˍˇ ˉʶˍˊʷ˂ʰʽˇΦ ʃʶˊʾˉˇˎ пл ʶˁʰˍˇ˃˃ˏˊʽʰ ˍˈ˄ˇʽ 

ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰ ʰˉʶ˂ʶˎʻʶˊ˗˄ˇ˄ˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˋˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ʰˉˈ ˍʹ˄ 

ʶ˄ʷˊʴʶʽʰ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ˇˎ˃ʶ ˁˎˊʾ˖ˌ ʴʽʰ ˒˖ˍʽˋ˃ˈΣ ˕ˏ˅ʹΣ ʻʷˊ˃ʰ˄ˋʹΣ ˉʰˊʰʴ˖ʴʺ 

ʸʶˋˍˇˏ ˄ʶˊˇˏ ˁΦ˂ˉΦ ʃˇ˂˂ʷˌ ʰˉˈ ˍʽˌ ˉʰˊʰˉʱ˄˖ ʶˁˉˇ˃ˉʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˃ʶʽ˖ʻˇˏ˄ 

ʵˊʰˋˍʽˁʱ ʰ˄ ˋˍʰ˃ʰˍʺˋˇˎ˃ʶ ˄ʰ ʶʾ˃ʰˋˍʶ ˋˉʱˍʰ˂ˇʽ ʶ˄ʶˊʴʶʽʰˁʱ ʰ˂˂ʱ ˒ˊˇ˄ˍʾˋˇˎ˃ʶ ʴʽʰ 

ˍʹ˄ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌΦ  

ʅˍˇ˄ ˈˊˇ Ϧʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹϦ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍˈˋˇ ˇ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍʹˌ ˋˉʰˍʱ˂ʹˌ ˈˋˇ 

ˁʰʽ ˁˎˊʾ˖ˌ ʹ ʰˉˇʵˇˍʽˁʺ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ˗ˋˍʶ ˄ʰ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˍˇ ʾʵʽˇ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶ ˃ʽˁˊˈˍʶˊʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌΦ ɳʾ˄ʰʽ ʴʶʴˇ˄ˈˌ ˈˍʽ ˎˉʱˊ˔ˇˎ˄ 

ˋʺ˃ʶˊʰ ˃ʶʴʱ˂ʰ ˉʶˊʽʻ˗ˊʽʰ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌ ˋˍˇˎˌ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ˍˇ˃ʶʾˌΦ 

ɮˎˍʱ ˋˎ˃ʲʰʾ˄ʶʽ ʶˉʶʽʵʺ ˁʰʽ ˇʽ ˋˎ˄ʺʻʶʽʶˌ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌ ˁʰʽ ʹ ˍʶ˔˄ˇ˂ˇʴʾʰ 

ʷ˔ˇˎ˄ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˁʰʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ˋʶ ˉʶˊʽˈʵˇˎˌ ˉˇˎ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ 

ʰˉˇˍʶ˂ˇˏˋʶ ˉʰˊʱʴˇ˄ˍʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹˌ ˋʹ˃ʰˋʾʰˌΦ 
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1.1 : ɳʀʁɹɼʁɿʁɾɶʅɶ ɳɿɳʄɱɳɹɮʅ 

 ɶ ʵʽʰ˔ʶʾˊʽˋʹ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ʶʾ˄ʰʽ ʷ˄ʰ ˋˏ˄ʻʶˍˇ ˉˊˈʲ˂ʹ˃ʰ ʱ˃ʶˋʰ ˋˎ˄ʵʶʵʶ˃ʷ˄ˇ ˃ʶ ˍʰ 

˃ʶʴʱ˂ʰ ˁˇʽ˄˖˄ʽˁʱ ˁʰʽ ˉˇ˂ʽˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍʹˌ ʶˉˇ˔ʺˌ ˃ʰˌ ˈˉ˖ˌ ˍʹ˄ ˇˊʻˇ˂ˇʴʽˁʺ 

ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄Σ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˍʹ˄ ʰʶʽ˒ˈˊˇ 

ʰ˄ʱˉˍˎ˅ʹΦ 

ɲˏˇ ʵˊˈ˃ˇʽ ˎˉʱˊ˔ˇˎ˄ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ʶ˄ʶˊʴʶʽʰˁˇˏ ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ ɮˉˈ ˍʹ 

˃ʾʰ ˃ʶˊʽʱ ˁʰˍʰʲʱ˂˂ˇ˄ˍʰʽ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˄ʷ˖˄ ˉʹʴ˗˄Σ ʺˉʽ˖˄ ˃ˇˊ˒˗˄ 

ʶ˄ʷˊʴʶʽʰˌ ˈˉ˖ˌ ʹ ʹ˂ʽʰˁʺΣ ʹ ʰʽˇ˂ʽˁʺ ˁ˂ˉΦ ʺ ʶ˄ˍʰˍʽˁ˗˄ ˈˉ˖ˌ ʹ ˉˎˊʹ˄ʽˁʺ ˋˏ˄ˍʹ˅ʹΦ ɶ 

ʰ˄ʱˉˍˎ˅ʹ ˈ˃˖ˌ ʰˎˍʺ ˍ˖˄ ˄ʷ˖˄ ˉʹʴ˗˄ ʶ˄ʷˊʴʶʽʰˌ ʰˉʰʽˍʶʾ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶˉʶ˄ʵˏˋʶʽˌ ˁʰʽ 

ˁˎˊʾ˖ˌ ˔ˊˈ˄ˇ ˉˇˎΣ ˉʰˊʱ ˍʹ˄ ʰ˂˃ʰˍ˗ʵʹ ˉˊˈˇʵˇ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˃ʰˌΣ ʵʶ˄ ˒ʰʾ˄ʶˍʰʽ 

˄ʰ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊˇˌ ʰˉˈ нл-ол ˔ˊˈ˄ʽʰΦ ʅˍˇ ˃ʶˋˇʵʽʱˋˍʹ˃ʰ ʰˎˍˈ ʻʰ ˉˊʷˉʶʽ ˄ʰ 

ˁʰˍʰʲʱ˂˂ʶˍʰʽ ˉˊˇˋˉʱʻʶʽʰ ʰ˅ʽˇˉˇʾʹˋʹˌ ˁʱʻʶ ʶ˄ʶˊʴʶʽʰˁˇˏ ˉˈˊˇˎ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ 

˄ʰ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋˍʹ˄ ˁʱ˂ˎ˕ʹ ˍ˖˄ ʶ˄ʶˊʴʶʽʰˁ˗˄ ʰ˄ʰʴˁ˗˄Φ ʁ ʵʶˏˍʶˊˇˌ ʵˊˈ˃ˇˌ ʶʾ˄ʰʽ ˇ 

ˉʶˊʽˇˊʽˋ˃ˈˌ ˍ˖˄ ʶ˄ʶˊʴʶʽʰˁ˗˄ ʰ˄ʰʴˁ˗˄Σ ʵʹ˂ʰʵʺ ʹ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʶ˄ʷˊʴʶʽʰˌΣ ˉˇˎ 

ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ˄ ˃ʶˋˇˉˊˈʻʶˋ˃ʰ ˄ʰ ʴʾ˄ʶʽ ˃ʾʰ ʰˉˈ ˍʽˌ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ˉʹʴʷˌ ʶ˄ʷˊʴʶʽʰˌ 

ˁʰʽ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇˊʷˌ ʰˉˈ ˍʽˌ ˂ʽʴˈˍʶˊˇ ʵʰˉʰ˄ʹˊʷˌΦ  

ɶ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʶ˄ʷˊʴʶʽʰˌ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ʲʰˋʽˁˈˍʶˊˇ ˉˎ˂˗˄ʰ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ 

ˉˇ˂ʽˍʽˁʺˌ ˁʱʻʶ ˔˗ˊʰˌ ʰ˒ˇˏ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ˃ʽʰ ʰˉˈ ˍʽˌ ˉ˂ʷˇ˄ ʰ˅ʽˈ˂ˇʴʶˌ ʶʴ˔˗ˊʽʶˌ ς 

ʰ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ˉʹʴʷˌ ʶ˄ʷˊʴʶʽʰˌΦ ʁ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˌ ˍˊˈˉˇˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ 

ʶʾ˄ʰʽ ʹ ʶ˄ʶˊʴʶʽʰˁʺ ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ. ɶ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌ 

ˉˊˇˋ˒ʷˊʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˇ˒ʷ˂ʹ ʰ˒ˇˏΣ ʶˁˍˈˌ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʲˇʹʻʱ ˋˍʹ˄ 

ʰˉʶ˅ʱˊˍʹˋʹ ˍˇˎ ʶ˄ʶˊʴʶʽʰˁˇˏ ˃ʰˌ ˋˎˋˍʺ˃ʰˍˇˌ ʰˉˈ ʰˁˊʽʲʺ ʶʽˋʰʴˈ˃ʶ˄ʹ ʶ˄ʷˊʴʶʽʰΣ 

ʶ˄ʵˎ˄ʰ˃˗˄ʶʽ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ʶˉʾˍʶˎ˅ʹ ˍˇˎ ˋˍˈ˔ˇˎ ˍʹˌ ʰˏ˅ʹˋʹˌ ˍʹˌ ʰˋ˒ʱ˂ʶʽʰˌ 

ˍˇˎ ʶ˒ˇʵʽʰˋ˃ˇˏ ˁʰʽ ˃ʶʽ˗˄ʶʽ ˍʽˌ ʶˁˉˇ˃ˉʷˌ ˍ˖˄ ʰʶˊʾ˖˄ ʻʶˊ˃ˇˁʹˉʾˇˎ ˉˊˇˌ ˍˇ 

ˉʶˊʽʲʱ˂˂ˇ˄Φ 

ɴ˄ʰ ˃ʶʴʱ˂ˇ ˃ʷˊˇˌ ˍˇˎ ˉˇˋˇˏ ˉˇˎ ˅ˇʵʶˏˇˎ˃ʶ ˋʶ ʶ˄ʷˊʴʶʽʰΣ ʶʾ˄ʰʽ ˋˉʰˍʱ˂ʹ ˁʰˎˋʾ˃˖˄ 

ˁʰʽ ˔ˊʹ˃ʱˍ˖˄Φ ʃʰˊʱ˂˂ʹ˂ʰ ʹ ʹ˂ʶˁˍˊʽˁʺ ʶ˄ʷˊʴʶʽʰ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ˇˎ˃ʶ ˉʰˊʱʴʶˍʰʽ 

ˁʰˍʱ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ʰˉˈ ˋˎ˃ʲʰˍʽˁʱ ˁʰˏˋʽ˃ʰ όˈˉ˖ˌ ˉʶˍˊʷ˂ʰʽˇΣ ʱ˄ʻˊʰˁʰ ˁʰʽ 

˂ʽʴ˄ʾˍʹύ ˍʰ ˇˉˇʾʰ ˊˎˉʰʾ˄ˇˎ˄ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ˃ʶ ʵʽˇ˅ʶʾʵʽˇ ˍˇˎ ʱ˄ʻˊʰˁʰΦ  ɾʶ 

ˇˊʻˇ˂ˇʴʽˁʺ ˔ˊʺˋʹ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˃ʶʽ˗ˋˇˎ˃ʶ ˍˇˎˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁˇˏˌ 

ˊˏˉˇˎˌΣ ʰ˂˂ʱ ˁʰʽ ˄ʰ ʷ˔ˇˎ˃ʶ Υ 

¶ ˇʽˁˇ˄ˇ˃ʽˁˈ ˈ˒ʶ˂ˇˌ ˃ʶ ˃ʶʽ˖˃ʷ˄ˇˎˌ ˂ˇʴʰˊʽʰˋ˃ˇˏˌ 

¶ ɼˇʽ˄˖˄ʽˁˈ ˈ˒ʶ˂ˇˌ 

¶ ɯ˃ʶˋˇ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˈ˒ʶ˂ˇˌ 

 

ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˍˇ˄ʽˋˍʶʾ ˈˍʽ  ˃ʶ ˍˇ˄ ˈˊˇ ˇˊʻˇ˂ˇʴʽˁʺ ˔ˊʺˋʹ ʶ˄ʷˊʴʶʽʰˌ ʵʶ˄ 

ʶ˄˄ˇˇˏ˃ʶ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍ˖˄ ʱ˄ʶˍ˖˄ ˋˎ˄ʻʹˁ˗˄ ʵʽʰʲʾ˖ˋʹˌ ˍ˖˄ ˔ˊʹˋˍ˗˄Σ ʰ˂˂ʱ ˍʹ 
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ʲʷ˂ˍʽˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ʶ˄ʶˊʴʶʽʰˁ˗˄ ˉˈˊ˖˄Φ  ɰʰˋʽˁʺ ʰˊ˔ʺ ˍʹˌ ˇˊʻˇ˂ˇʴʽˁʺˌ ˔ˊʺˋʹˌ 

ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ʶʾ˄ʰʽ ˇ ˔ˊʺˋʹˌ ˄ʰ ˁʰˍʰ˄ʰ˂˗˄ʶʽ ˍˈˋʹ ʶ˄ʷˊʴʶʽʰΣ ˈˋʹ ʰˁˊʽʲ˗ˌ ʷ˔ʶʽ 

ʰ˄ʱʴˁʹΦ 

1.2: ɳɿɳʄɱɳɹɮɼɶ ɼɮʆɮɿɮɽʍʅɶ ɼʆɹʄɹʍɿ 

 

ʆʰ ˁˍʾˊʽʰ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʶ˄ʶˊʴʶʽʰˁˈ ˁʰˍʰ˄ʰ˂˖ˍʺ ˉˇˎΣ ˍʰˎˍˇ˔ˊˈ˄˖ˌΣ 

ʵʽʰʻʷˍʶʽ ˎ˕ʹ˂ˈ ʵˎ˄ʰ˃ʽˁˈ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌΦ ɾʶ ˍʹ ˔ˊʺˋʹ ˁʰˍʱ˂˂ʹ˂˖˄ 

ˍʶ˔˄ʽˁ˗˄ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʱ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ʶʾ˄ʰʽ ʵˎ˄ʰˍʺ ʹ ʶˉʾˍʶˎ˅ʹ 

ˋʹ˃ʰ˄ˍʽˁʺˌ ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ʰˉˇʵˇˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˁˍʽˊʾ˖˄ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʰ 

ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˁʰʽ ˁˇʽ˄˖˄ʽˁʱ ˇ˒ʷ˂ʹΦ  

ɹʵʽʰʾˍʶˊʹ ˋʹ˃ʰˋʾʰ ʴʽʰ ˍʹ˄ ʶ˄ʶˊʴʶʽʰˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʶ˄ˈˌ ˁˍʽˊʾˇˎ ʷ˔ʶʽ ʹ ˔ˊʺˋʹ 

ˍʶ˔˄ʽˁ˗˄ ʲʽˇˁ˂ʽ˃ʰˍʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏΦ ɾʶ ˍˇ˄ ˈˊˇ ʰˎˍˈ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌΣ ˇ 

ˇˉˇʾˇˌΣ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍˇ ˍˇˉʽˁˈ ˁ˂ʾ˃ʰΣ ʶˉʽʵʽ˗ˁʶʽ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ʲʷ˂ˍʽˋˍ˖˄ 

ˋˎ˄ʻʹˁ˗˄ ʶˋ˖ˍʶˊʽˁʺˌ ʱ˄ʶˋʹˌΣ ˃ʶ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ʵʽʰʻʷˋʽ˃˖˄ ˒ˎˋʽˁ˗˄ ˉʹʴ˗˄ 

ˁʰʽ ˍʹ˄ ʶ˂ʱ˔ʽˋˍʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌΦ ʁ ˔ˊʺˋˍʹˌ ˁʰˍʷ˔ʶʽ ʷ˄ʰ ˃ʶʴʱ˂ˇ ˃ʶˊʾʵʽˇ 

ʶˎʻˏ˄ʹˌ ʴʽʰ ˍʹ ˋ˖ˋˍʺ ˂ʶʽˍˇˎˊʴʾʰ ˁʰʽ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ʲʽˇˁ˂ʽ˃ʰˍʽˁ˗˄ ˁˍʽˊʾ˖˄Φ ɶ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ˁʰʽ ˇ ˍˊˈˉˇˌ ˉˇˎ ʵʽʰ˔ʶʽˊʾʸʶˍʰʽ ˍˇ ˁˍʾˊʽˇ ʶˉʹˊʶʱʸʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ 

ʰˉˈʵˇˋʹ ˍ˖˄ ˉʰʻʹˍʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˁʶ˂ˏ˒ˇˎˌΣ ʶˉˇ˃ʷ˄˖ˌ ˁʰʽ 

ˍˇ ˉˇˋˇˋˍˈ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌΦ 

ʅˍʽˌ ˔˗ˊʶˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ˇ ˍˇ˃ʷʰˌ ˍ˖˄ ˁˍʽˊʾ˖˄ ʰˉˇˊˊˇ˒ʱ ˁʰˍʱ ˃ʷˋʹ ˍʽ˃ʺ 

ˍˇ пл҈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌΦ ɶ ʰ˄ʱ ˔˗ˊʰ ˁˏ˃ʰ˄ˋʹ ˉˇʽˁʾ˂ʶʽ ʰˉˈ 

˔˗ˊʰ ˋʶ ˔˗ˊʰΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˋˍʹ˄ ʃˇˊˍˇʴʰ˂ʾʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˍˇ 20%, ̀ ˍʹ˄ ɹˊ˂ʰ˄ʵʾʰ 

ˍˇ пр҈Σ ʶ˄˗ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁˎ˃ʰʾ˄ʶˍʰʽ ˉʶˊʾˉˇˎ ˋˍˇ ор҈Φ ʆʰˎˍˈ˔ˊˇ˄ʰΣ ʶʾ˄ʰʽ ˋ˔ʶʵˈ˄ ʾˋʹ 

˃ʶ ʰˎˍʺ ˍʹˌ ʁ˂˂ʰ˄ʵʾʰˌ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˔˗ˊʶˌ ˃ʶ ˕ˎ˔ˊˈˍʶˊˇ ˁ˂ʾ˃ʰ 

ˈˉ˖ˌ ˍˇ ɰʷ˂ʴʽˇ ˁʰʽ ʹ ʆˋʶ˔ʾʰΦ  

ʃˊʽ˄ ʰˉˈ ˍʹ˄ ˉʶˍˊʶ˂ʰʿˁʺ ˁˊʾˋʹ ˍˇˎ мфтоΣ ʹ ʶ˄ʶˊʴʶʽʰˁʺ ʰˉˈʵˇˋʹ ˍ˖˄ ˍ˃ʹ˃ʱˍ˖˄ ˍˇˎ 

ˁʶ˂ˏ˒ˇˎˌ ˍ˖˄ ˁˍʽˊʾ˖˄ ʵʶ˄ ʰˉˇˍʶ˂ˇˏˋʶ ˁˊʾˋʽ˃ˇ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ˋˍˇ 

ˋ˔ʶʵʽʰˋ˃ˈ ˍˇˎˌΦ ʃʰˊΩ ˈ˂ʰ ʰˎˍʱ ʹ ˁʰˍʱˋˍʰˋʹ ʰˎˍʺ ʱ˂˂ʰ˅ʶ ˃ʶ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ʰˊˁʶˍ˗˄ ˉˊˇˍˏˉ˖˄ ˁʰʽ ˁʰ˄ˇ˄ʽˋ˃˗˄Σ ˃ʶ ˋˍˈ˔ˇ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 

ʶ˄ʶˊʴʶʽʰˁʺˌ ʰˉˈʵˇˋʹˌ ˍˇˎ ˁˍʽˊʽʰˁˇˏ ˁʶ˂ˏ˒ˇˎˌΦ 

ɶ ˃ʶʾ˖ˋʹ ˍʹˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ʶ˄ʷˊʴʶʽʰˌ ˋˍˇ˄ ˁˍʽˊʽʰˁˈ ˍˇ˃ʷʰ ʰˉˇˍʶ˂ʶʾ ˃ʾʰ ʰˉˈ ˍʽˌ 

ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌΦ ɶ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ 

ˋˍˇ˄ ˁˍʽˊʽʰˁˈ ˍˇ˃ʷʰΣ ˋˍʹ˄ ɳΦɳΦ ʰ˄ʺ˂ʻʶ ˍˇ нллм ˋʶ оурΣс aǘƻŜ όǘƻŜҐǘƻƴŜ hƛƭ 

ŜǉǳƛǾŀƭŜƴǘύ ʺ ˉʶˊʾˉˇˎ ˍˇ пл҈ ˍʹˌ ʶˍʺˋʽʰˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌΦ ɶ 

ˉˊˈʲ˂ʶ˕ʹ ʴʽʰ ˍˇ нлнл ʵʾ˄ʶʽ ˃ʽʰ ʰˏ˅ʹˋʹ ˋˍʰ прт aǘƻŜΦ ɶ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ ʷ˔ʶʽ 

ʻʷˋʶʽ ʶ˄ʶˊʴʶʽʰˁˇˏˌ ˁʰʽ ˁ˂ʽ˃ʰˍʽˁˇˏˌ ˋˍˈ˔ˇˎˌ ʴʽʰ ˍˇ нлнлΣ ˍˇ нлол ˁʰʽ ˍˇ нлрл 

ʰ˄ˍʾˋˍˇʽ˔ʰΦ  
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ʅˍˈ˔ˇʽ ʴʽʰ ˍˇ нлнлΥ 

¶ ˃ʶʾ˖ˋʹ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˁʰˍʱ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ 20% ̀ ʶ ˋˏʴˁˊʽˋʹ 
˃ʶ ˍʰ ʶˉʾˉʶʵʰ ˍˇˎ мффл 

¶ ʱ˄ˍ˂ʹˋʹ ˍˇˎ 20% ̱ ʹˌ ʶ˄ʷˊʴʶʽʰˌ ʰˉˈ ʰ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ˉʹʴʷˌ 

¶ ʲʶ˂ˍʾ˖ˋʹ ̱ ʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ʰˉˈʵˇˋʹˌ ˁʰˍʱ 20%. 

 

ʅˍˈ˔ˇʽ ʴʽʰ ˍˇ нлолΥ 

¶ ˃ʶʾ˖ˋʹ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˁʰˍʱ 40% 

¶ ʱ˄ˍ˂ʹˋʹ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍˇˎ 27% ̱ ʹˌ ʶ˄ʷˊʴʶʽʰˌ ˋˍʹ˄ ɳɳ ʰˉˈ ʰ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ˉʹʴʷˌ 

¶ ʰˏ˅ʹˋʹ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ʰˉˈʵˇˋʹˌ ˁʰˍʱ 27-30% 

¶ ʵʽʰˋˏ˄ʵʶˋʹ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˋʶ ˉˇˋˇˋˍˈ 15% όʵʹ˂ʰʵʺ ˍˇ мр҈ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ 
ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˋˍʹ˄ ɳɳ ˉˊʷˉʶʽ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˃ʶˍʰ˒ʷˊʶˍʰʽ ˁʰʽ ˉˊˇˌ ʱ˂˂ʶˌ ˔˗ˊʶˌ ˍʹˌ 
ɳɳύΦ 

ʅˍˈ˔ˇˌ ʴʽʰ ˍˇ нлрл: 

¶ ɾʶʾ˖ˋʹ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˁʰˍʱ 80-95% ̀ ʶ ˋˏʴˁˊʽˋʹ 
˃ʶ ˍʰ ʶˉʾˉʶʵʰ ˍˇˎ мффлΦ 

ʅˍʹ˄ ɳˎˊ˗ˉʹ ́  ˁ ʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ʴʽʰ ˇʽˁʽʰˁʺ ˔ˊʺˋʹ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍˇ тл҈ ˍʹˌ 

ˋˎ˄ˇ˂ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˍˇ ˎˉˈ˂ˇʽˉˇ ол҈ ʰ˒ˇˊʱ ˋˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ˋˍʰ 

ʶ˃ˉˇˊʽˁʱ ˁʰʽ ʵʹ˃ˈˋʽʰ ˁˍʾˊʽʰΦ ɶ ʻʷˊ˃ʰ˄ˋʹ ˔˗ˊ˖˄ ʰ˂˂ʱ ˁʰʽ ʹ ˕ˏ˅ʹ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍˇ 

˃ʶʴʰ˂ˏˍʶˊˇ ˃ʶˊʾʵʽˇ ˋˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ˍʶ˂ʽˁʺˌ ˔ˊʺˋʹˌΦ ʅˍˇ˄ ˇʽˁʽʰˁˈ ˍˇ˃ʷʰ 

ʹ ʻʷˊ˃ʰ˄ˋʹ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ рт҈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌΣ ʶ˄˗ ˋˍˇ˄ ʶ˃ˉˇˊʽˁˈ ˍˇ˃ʷʰ 

ˋˍˇ рн҈Φ ɶ ˁʰˍʰ˄ʱ˂˖ˋʹ ʴʽʰ ˍʹ˄ ˕ˏ˅ʹ ˔˗ˊ˖˄ ˋˍˇ˄ ʶ˃ˉˇˊʽˁˈ ˍˇ˃ʷʰ ʰ˄ʷˊ˔ʶˍʰʽ ˋˍˇ п҈ 

ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˊʰʴʵʰʾʰ ʰˏ˅ʹˋʹΦ 

ɸʶ˖ˊ˗˄ˍʰˌ ˈˍʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍʹˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ʶ˄ʷˊʴʶʽʰˌ ˋʶ ʷ˄ʰ ˁˍʾˊʽˇ 

ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ʻʷˊ˃ʰ˄ˋʹ ˁʰʽ ˋˍʹ˄ ˕ˏ˅ʹ ˍˇˎΣ ʹ ʶʽˋʰʴ˖ʴʺ ˄ʷ˖˄ ʶ˄ʶˊʴʶʽʰˁʱ 

ʰˉˇʵˇˍʽˁ˗˄ ʻʶˊ˃ˇ˃ˇ˄˖ˍʽˁ˗˄ ˎ˂ʽˁ˗˄ ˋˍˇ ˁʷ˂ˎ˒ˇˌ ˍ˖˄ ˁˍʽˊʾ˖˄ ˇʵʹʴʶʾ ˋʶ ˃ʶʴʱ˂ˇ 

ˉˇˋˇˋˍˈ ˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ʶʽ ʷ˄ʰ ˁˍʾˊʽˇΦ ʅʺ˃ʶˊʰ 

ˋˍʹ˄ ɳ˂˂ʱʵʰ ʷ˄ʰ ˁˍʾˊʽˇ ˉˇˎ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ɼʰ˄ˇ˄ʽˋ˃ˈ 

ɸʶˊ˃ˇ˃ˈ˄˖ˋʹˌ ɼˍʽˊʾ˖˄ ˁʰˍʰ˄ʰ˂˗˄ʶʽ ʰˉˈ млл ʷ˖ˌ тр ƪ²ƘκƳ2 ˍˇ ʷˍˇˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ 

ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʸ˗˄ʹΣ ʶ˄˗ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˁʰˍʰ˄ʰ˂˗˄ʶʽ ʰˉˈ пр ʷ˖ˌ сл ƪ²ƘκƳ2 ˍˇ 

ʷˍˇˌ ʰ˄ˍʾˋˍˇʽ˔ʰ. 

ɶ ʶ˄ʷˊʴʶʽʰ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ˄ˇʽˁˇˁˎˊʽʱ ʵʰˉʰ˄ʱˍʰʽ ˁˎˊʾ˖ˌ ʴʽʰ ʻʶˊ˃ʽˁʷˌ ˔ˊʺˋʶʽˌ ˁʰʽ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʴʽʰ ʻʷˊ˃ʰ˄ˋʹ ˔˗ˊ˖˄ όˉʶˊʾˉˇˎ ˍˇ рф҈ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ˒ˇˊˍʾˇˎύΦ ʆˇ 

ʶˎˊ˖ˉʰʿˁˈ ˉˊˈʴˊʰ˃˃ʰ EPA-ED ˎˉˇ˂ˈʴʽˋʶ ˋˎʴˁˊʽˍʽˁʱ ˍˇ ˉˇˋˇˋˍˈ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ 

ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˍ˖˄ ˄ˇʽˁˇˁˎˊʽ˗˄ ʰ˄ʱ ʶʾʵˇˌ ˔ˊʺˋʹˌΦ ʂˉ˖ˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʰˉˈ ˍˇ 

ˉˊˈʴˊʰ˃˃ʰ ʰˎˍˈΣ ˍˇ ˉˇˋˇˋˍˈ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍʹ˄ ʻʷˊ˃ʰ˄ˋʹ ˍ˖˄ ˁˍʽˊʾ˖˄ ˋˍʹ˄ 
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ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˉˇˋˇˋˍˈ ʰˉˈ ʷ˄ʰ ˄ʶˈˁˍʽˋˍˇ 

ˁˍʾˊʽˇ ˍʹˌ ɲʰ˄ʾʰˌΦ  

ɾʽʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˃ʷʻˇʵˇˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ 

ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ˁˍʽˊʾ˖˄ ˁʰˍˇʽˁʾʰˌ ʶʾ˄ʰʽ ˇ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ CO2 h ˄ʱ ˁʱˍˇʽˁˇ 

ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˇʽ ˁʰˍˇʽˁʾʶˌ 

ˋˍʹ˄ ɳ˂˂ʱʵʰ ˉʰˊʱʴˇˎ˄ ˉʶˊʾˉˇˎ мн-мо ˍˈ˄ˇˎˌ CO2 κ ˁʱˍˇʽˁˇκ ʷˍˇˌΦ ɶ ˍʽ˃ʺ ʰˎˍʺ ʶʾ˄ʰʽ 

ˋˎʴˁˊʽˍʽˁʱ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˈ˂ʶˌ ˍʽˌ ʱ˂˂ʶˌ ˃ʶˋˇʴʶʽʰˁʷˌ ˔˗ˊʶˌ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˁˈ˃ʰ 

ˁʰʽ ʰˉˈ ˉˇ˂ˏ ʲˇˊʶʽˈˍʶˊʶˌ ˔˗ˊʶˌ ˈˉ˖ˌ ʹ ɿˇˊʲʹʴʾʰΣ ʹ ɱʶˊ˃ʰ˄ʾʰΣ ʹ ɮˎˋˍˊʾʰ ˁʰʽ ʹ 

ɰˊʶˍʰ˄ʾʰΦ 

˘ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ  ɳ˂˂ʹ˄ʽˁʱ ˄ˇʽˁˇˁˎˊʽʱΣ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ άɴˁʻʶˋʹ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʹˌ 

ˋˍˊʰˍʹʴʽˁʺˌ ʴʽʰ ˍʹ˄ ˁʽ˄ʹˍˇˉˇʾʹˋʹ ʶˉʶ˄ʵˏˋʶ˖˄ ʴʽʰ ˍʹ˄ ʰ˄ʰˁʰʾ˄ʽˋʹ ˍˇˎ 

ʰˉˇˍʶ˂ˇˏ˃ʶ˄ˇˎ ʰˉˈ ˁʰˍˇʽˁʾʶˌ ˁʰʽ ʶ˃ˉˇˊʽˁʱ ˁˍʾˊʽʰΣ ʵʹ˃ˈˋʽʰ ˁʰʽ ʽʵʽ˖ˍʽˁʱΣ ʶʻ˄ʽˁˇˏ 

ˁˍʽˊʽʰˁˇˏ ʰˉˇʻʷ˃ʰˍˇˌ όɯˊʻˊˇ пΣ ʁʵʹʴʾʰ нтκнлмнκɳɳύέ ̱ ˇˎ ʇˉˇˎˊʴʶʾˇˎ 

ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ϧ ɳ˄ʷˊʴʶʽʰˌΣ ʹ ʶ˄ʶˊʴʶʽʰˁʺ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˇˎ ˁˍʽˊʽʰˁˇˏ ˍˇ˃ʷʰ ˍʹˌ 

˔˗ˊʰˌ ʰˎ˅ʺʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ нлмнΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ мффлΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍˇ нлмн ˍʰ ˄ ˇʽˁˇˁˎˊʽʱ ̄ ʰˊˇˎˋʾʰˋʰ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ 

ˁʰˍʱ 64.8% ̀ ʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍˇ мффлΣ ʶ˄˗ ˇ ̱ ˊʽˍˇʴʶ˄ʺˌ ˍˇ˃ʷʰˌ h ˏ˅ʹˋʶ ˍʹ˄ 

ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ˋˍˇ ̱ ˊʽˉ˂ʱˋʽˇΣ ˒ˍʱ˄ˇ˄ˍʰˌ ˍʰ нΣноо aǘƻŜΦ 

ɳˉʾˋʹˌΣ ʷˊʶˎ˄ʰ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰˉˈ ˍʹ˄ ɳɽʅʆɮʆ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ ɼɮʃɳ 

ˉˊˇʷˁˎ˕ʰ˄ ˍʰ ʶ˅ʺˌ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ: 

¶ ɼʱʻʶ ʶ˂˂ʹ˄ʽˁˈ ˄ˇʽˁˇˁˎˊʽˈ ˁʰˍʰ˄ʰ˂˗˄ʶʽ моΦффп ƪ²Ƙ ʶˍʹˋʾ˖ˌΣ ʴʽʰ ˍʹ˄ ˁʱ˂ˎ˕ʹ 

ˍ˖˄ ʶ˄ʶˊʴʶʽʰˁ˗˄ ʰ˄ʰʴˁ˗˄ ˍˇˎΦ 

¶ ɶ ˃ʷˋʹ ʶˍʺˋʽʰ ˁ ʰˍʰ˄ʱ˂˖ˋʹ ʻʶˊ˃ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ όʴʽʰ ʻʷˊ˃ʰ˄ˋʹ ˔˗ˊˇˎΣ ʸʶˋˍˈ 

˄ʶˊˈΣ ˃ʰʴʶʾˊʶ˃ʰ ˁΦʱΦύ ʰ˄ʱ ˄ˇʽˁˇˁˎˊʽˈ ʶʾ˄ʰʽ 10.244 kWhΣ ʰˉΩ ˈˉˇˎ ˍˇ 85.9%̱ ʹˌ 

ˋˎ˄ˇ˂ʽˁʺˌ ʶˍʺˋʽʰˌ ʻʶˊ˃ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽΣ ʶʾ˄ʰʽ ʴʽʰ ˍʹ˄ 

ʻʷˊ˃ʰ˄ˋʹ ˔˗ˊˇˎΦ 

¶ ɶ ˃ʷˋʹ ʶˍʺˋʽʰ ˁʰˍʰ˄ʱ˂˖ˋʹ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ʰ˄ʱ ˄ˇʽˁˇˁˎˊʽˈ 3.750 kWh, 

ʰˉΩ ˈˉˇˎ ˍˇ 38.4% ̱ ʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶˍʺˋʽʰˌ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˉˇˎ 

ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽΣ ʶʾ˄ʰʽ ʴʽʰ ˍˇ ˃ ʰʴʶʾˊʶ˃ʰΦ 
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ɳʽˁˈ˄ʰ мΦнΦм ɱˊʱ˒ʹ˃ʰ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʰ ɳɽʅʆɮʆ-ɼɮʃɳ 

 

ɮˉˈ ˍˇ ʴˊʱ˒ʹ˃ʰ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ˇʽ ʰ˄ʱʴˁʶˌ ˄ˇʽˁˇˁˎˊʽˇˏ Υ 

¶ ʴʽʰ ˍʹ ̒ ʷˊ˃ʰ˄ˋʹ ˔˗ˊˇˎ h ˉˇˍʶ˂ˇˏ˄ ˍˇ  63.7%  ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶˍʺˋʽʰˌ 

ˁʰˍʰ˄ʰ˂ʽˋˁˈ˃ʶ˄ʹˌ ʶ˄ʷˊʴʶʽʱˌ ˍˇˎΣ 

¶ ʴʽʰ ˉʶˍˊʷ˂ʰʽˇ ʻʷˊ˃ʰ˄ˋʹˌ ˒ˍʱ˄ˇˎ˄ ˍˇ  44.1% ̀ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʶˍʺˋʽ˖˄ 

ʶ˄ʶˊʴʶʽʰˁ˗˄ ʰ˄ʰʴˁ˗˄Σ ˁʰʽ ˍˇ нсΦу҈ ʴʽʰ ˍˇ˄ ʹ˂ʶˁˍˊʽˋ˃ˈΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

 

 

мΦо Υ ʊʁɹʆɶʆɹɼɳʅ ɳʅʆɹɳʅ ʅɳ ɳʇʄʍʃɮɻɼʁ ɳʃɹʃɳɲʁ 

 

мΦоΦм ɹʅʆʁʄɹɼɶ ɮɿɮɲʄʁɾɶ 

ʁʽ ˋˏʴ˔ˊˇ˄ʶˌ ɳˎˊ˖ˉʰʿˁʷˌ ʊˇʽˍʹˍʽˁʷˌ ɳˋˍʾʶˌ ʷ˔ˇˎ˄ ˁʰˍʰˋˁʶˎʰˋˍʶʾ ʷ˔ˇ˄ˍʰˌ ˖ˌ 

ʶˉʽˊˊˇʺ ɮʴʴ˂ʽˁʱ ˁʰʽ ɱʶˊ˃ʰ˄ʽˁʱ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰΦ ɮˊ˔ʽˁʱΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˋˍʰ ˉˊ˗ˍʰ 

˃ʶˋʰʽ˖˄ʽˁʱ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˒ˊˈ˄ˍʽʸʰ˄ ˃ˈ˄ˇʽ ˍˇˎˌ ˍʹ ʵʽʰ˃ˇ˄ʺ ˍˇˎˌ ˔˖ˊʾˌ ˍˇ˄ ʷ˂ʶʴ˔ˇ 

ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ ɶ ˉˊ˗ˍʹ ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰ ʽʵˊˏʻʹˁʶ ˋˍˇ ʃʰˊʾˋʽΣ ˖ˌ ʰˉʱ˄ˍʹˋʹ 

ˋˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ˉʰˊˇ˔ʺ ˋˍʷʴʹˌ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˗ˉʽʸʰ˄ ˇʽˁˇ˄ˇ˃ʽˁʷˌ 

ʵˎˋˁˇ˂ʾʶˌΣ ʶ˄˗ ˋˏ˄ˍˇ˃ʰ ʰˁˇ˂ˇˏʻʹˋʰ˄ ˍʹ˄ ʾʵʽʰ ˍʰˁˍʽˁʺ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˈˉ˖ˌ ˍʹˌ 

ʁ˅˒ˈˊʵʹˌ ˁʰʽ ˍˇˎ CambridgeΦ ʆˇ ʰʴʴ˂ʽˁˈ ˋˏˋˍʹ˃ʰ ʵʽʷ˒ʶˊʶ ʰˉˈ ˍʹ ʵˇ˃ʺ ˉˇˎ ʶʾ˔ʶ 

ʰˊ˔ʽˁʱ ˍˇ ʴʰ˂˂ʽˁˈΣ ˁˎˊʾ˖ˌ ˋˍˇ ˈˍʽ ˇʽ ʶˉʽˁʶ˒ʰ˂ʺˌ ˍ˖˄ ˁˇ˂˂ʶʴʾ˖˄ ʶʾ˔ʰ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ 

ˉʽʻʰ˄ˈˍʹˍʶˌ ˄ʰ ʵʽˇˊʽˋˍˇˏ˄ ʵʽʰ˔ʶʽˊʽˋˍʷˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΣ 

ʰ˂˂ʱ ˁʰˍʱ ˍʰ ʱ˂˂ʰ ˇʽ ʶˋˍʾʶˌ ʶ˅ʶ˂ʾˋˋˇ˄ˍʰ˄ ˉˊˇˌ ˍʹ˄ ʾʵʽʰ ˁʰˍʶˏʻˎ˄ˋʹΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹΣ 

ˍˇ ˃ʶˋʰʽ˖˄ʽˁˈ ʴʶˊ˃ʰ˄ʽˁˈ ˋˏˋˍʹ˃ʰ ʶʾ˔ʰ ʰˊˁʶˍʱ ʾʵʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˃ʶ ˍˇ ʰʴʴ˂ʽˁˈ 

ˁʰʽ ˍˇ ʴʶˊ˃ʰ˄ʽˁˈ ˃ʷ˔ˊʽ ˍʽˌ ʰˊ˔ʷˌ ˍˇˎ мфˇ ˎʰʽ˗˄ʰΦ ɶ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ʸʺˍʹˋʹ ʴʽʰ 
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ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˋˍʹ ʵʶˁʰʶˍʾʰ ˍˇˎ ΩслΣ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʰ ʵʽˁʰʽ˗˃ʰˍʰ 

ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʺˍʰ˄ ˍʰ ʰʾˍʽʰ ˄ʰ ʰˉˇˁʰ˂ˎ˒ʻˇˏ˄ ˇʽ ʰʵˎ˄ʰ˃ʾʶˌ ˁʰʽ ˍʰ ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ 

ˉˇˎ ʶʾ˔ʰ˄ ˇʽ ʶˋˍʾʶˌΦ ɶ ʷ˂˂ʶʽ˕ʹ ˋˍʷʴʰˋʹˌ h ˄ʱʴˁʰˋʶ ˉˇ˂˂ʱ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰ ˄ʰ ʶʽˋʱʴˇˎ˄ 

ˋˎˋˍʺ˃ʰˍʰ ˈˉ˖ˌ Ϧʱʵʶʽʰ ʶ˄ˇʽˁʽʰʸˈ˃ʶ˄ʰ ʵ˖˃ʱˍʽʰϦ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍˇˎ 

/ŀƳōǊƛŘƎŜΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˁˊʶʲʱˍʽ ˁʰʽ ˉˊ˖ʽ˄ˈ  ̀ ʶ ˒̌ʽˍʹˍʷˌΦ 

 

мΦоΦн ʊʁɹʆɶʆɹɼɳʅ ɳʅʆɹɳʅ ʅɶɾɳʄɮ 

ʅˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹΣ ˎˉʱˊ˔ˇˎ˄ оΦолл ̄ ʶˊʾˉˇˎ ʽʵˊˏ˃ʰˍʰ ʰ˄˗ˍʰˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ 

ˁʰʽ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ɳˎˊ˗ˉʹˌ ˉʶˊʾˉˇˎ пΦлллΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˎˉˇ˂ˇʾˉ˖˄ 

˔˖ˊ˗˄ ˍʹˌ ʵˎˍʽˁʺˌ ɳˎˊ˗ˉʹˌ ˁʰʽ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˔˖ˊ˗˄Φ ʅˍʰ ʽʵˊˏ˃ʰˍʰ ʰˎˍʱ 

ˋˉˇˎʵʱʸˇˎ˄ ˉʱ˄˖ ʰˉˈ мнΣр ʶˁʰˍˇ˃˃ˏˊʽʰ ˒ˇʽˍʹˍʷˌΣ ˁʱˉˇʽˇʽ ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ 

˃ʷ˄ˇˎ˄ ˋˍʽˌ ˒ˇʽˍʹˍʽˁʷˌ ʶˋˍʾʶˌ ˍ˖˄ ˉʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ˍˇˎˌΦ  ɼʱʻʶ ˁˇʽˍ˗˄ʰˌ ˒ʽ˂ˇ˅ʶ˄ʶʾ 

ˉʱ˄˖ ʰˉˈ р ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ ˃ˇʽˊʱʸˇ˄ˍʰʽ ˍʹ˄ ˁˇˎʸʾ˄ʰΣ ˍˇ ˃ˉʱ˄ʽˇ ˁʰʽ ˍˇˎˌ 

ˁˇʽ˄ˈ˔ˊʹˋˍˇˎˌ ˔˗ˊˇˎˌΦ ɼʱʻʶ ʶˋˍʾʰ ʰˋ˒ʰ˂˗ˌ ʵʽʰ˒ʷˊʶʽΣ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ 

ʾʵʽʰ ˔˗ˊʰ ˃ʶ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌΣ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ˒ʽ˂ˇ˅ʶ˄ʶʾ ʶˍʹˋʾ˖ˌΣ ˋˍˇ 

˃ʹ˄ʽʰʾˇ ʶ˄ˇʾˁʽˇ ˉˇˎ ˁʰˍʰʲʱ˂ˇˎ˄ ˇʽ ʷ˄ˇʽˁˇʽ ʰ˂˂ʱ ˁʰʽ ˋˍʽˌ ʰ˄ʷˋʶʽˌ ˉˇˎ ʵʽʰʻʷˍʶʽΦ ʃʽˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ʷˊʶˎ˄ʰ ˍˇˎ Eurostudent V 2012-12015 ̀ ˍʹ ɱʶˊ˃ʰ˄ʾʰΣ 

ˋˍʹ˄ ɹˊ˂ʰ˄ʵʾʰ ˁʰʽ ˋˍʹ ʅ˂ˇʲʰˁʾʰ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˒ˇʽˍʹˍʷˌ ˉˊˇˍʽ˃ˇˏ˄ ˄ʰ 

ˋˎʴˁʰˍˇʽˁˇˏ˄ ˃ʶ ʱ˂˂ʰ ʱˍˇ˃ʰΣ ʶ˄˗ ˋˍʹ ɱʰ˂˂ʾʰ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ 

˃ʷ˄ˇˎ˄ ˃ˈ˄ˇʽ ˍˇˎˌΦ ʁʽ ˒ˇʽˍʹˍʽˁʷˌ ʶˋˍʾʶˌ ˉʷˊʰ ʰˉˈ ˍˇ ˔ʰ˃ʹ˂ˈ ʶ˄ˇʾˁʽˇ ˉˇˎ 

ˁʰˍʰʲʱ˂ˇˎ˄ ˇʽ ˒ˇʽˍʹˍʷˌΣ ˉˊˇˋ˒ʷˊˇˎ˄ ˋˍˇˎˌ ʶ˄ˇʾˁˇˎˌ ɻ ˎ˄ʰˍˈˍʹˍʰ ˁˇʽ˄˖˄ʽˁˇˉˇʾʹˋʹˌ 

˃ʶ ʱ˂˂ˇˎˌ ˒ˇʽˍʹˍʷˌΣ ʵʽʶˎˁˇ˂ˏ˄ˇ˄ˍʰˌ ʷˍˋʽ ˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ʷ˄ˍʰ˅ʹΦ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʴʶʴˇ˄ˈˌ 

ˈˍʽ ʸˇˎ˄ ˃ʶ ˋˎ˃˒ˇʽˍʹˍʷˌ ˍˇˎˌΣ ʵʽʶʴʶʾˊʶʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ʴʽʰ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˃ʶ ˍʰ 

˃ʰʻʺ˃ʰˍʰ ˍˇˎˌΣ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ʱ˃ʶˋʹ ʶˉʾʵˊʰˋʹ ˋˍˇˎˌ ʲʰʻ˃ˇˏˌ ˍˇˎˌΦ  

 

мΦоΦо ɼɮʆɮɿɮɽʍʅɶ ɳɿɳʄɱɳɹɮʅ ʅʆɹʅ ʊʁɹʆɶʆɹɼɳʅ ɳʅʆɹɳʅ 

ʅʺ˃ʶˊʰΣ ʹ ʰˎ˅ʹ˃ʷ˄ʹ ʸʺˍʹˋʹ ʴʽʰ ˋˍʷʴʰˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ˖ʻʶʾ ˋʶ ˄ʷʶˌ 

ˁʰʽ˄ˇˍˇ˃ʾʶˌ ˁʰʽ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ʵʾ˄ˇ˄ˍʰˌ ʽʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ˋʶ ʶˎʷ˂ʽˁˍʶˌ ˃ˇˊ˒ʷˌ 

ˋˍʷʴʰˋʹˌΣ ˋˍʹ˄ ʰˋ˒ʱ˂ʶʽʰΣ ˋˍʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˁʰʽ ˋˍʰ ˉˊʱˋʽ˄ʰ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰΦ  ɾʶ ˍˇ˄ 

ˈˊˇ Ʌˉˊʱˋʽ˄ʰ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰɅ ʶ˄˄ˇˇˏ˃ʶ ʷ˄ʰ ʶˊʴˇˋˍʱˋʽˇ ˉʰˊʰʴ˖ʴʺˌ ʶ˄ʷˊʴʶʽʰˌΦ ʃʽˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʶˁ˃ʶˍʰ˂˂ʶˎˈ˃ʰˋˍʶ ˒ˎˋʽˁˇˏˌ ˉˈˊˇˎˌ ʰ˂˂ʱ ˁʰʽ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʷˌ 

ˉˊʰˁˍʽˁʷˌ ˃ʶ ʲʱˋʹ ˍˇ ˍˇˉʽˁˈ ˁ˂ʾ˃ʰΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˁˎˊʾ˖ˌ ˉʰʻʹˍʽˁʱ ˋˎˋˍʺ˃ʰˍʰ 

ʴ̔ ʰ ˍʹ ʻʷˊ˃ʰ˄ˋʹ ˁʰʽ ˍˇ ʵˊˇˋʽˋ˃ˈ ˍˇˎΣ ˔˖ˊʾˌ ˄ʰ ʶˉʽʲʰˊˏ˄ʶʽ ˈˋˇ ʶʾ˄ʰʽ ʰˎˍˈ ʵˎ˄ʰˍˈ˄ 

ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ  

ʍˋˍˈˋˇΣ ʴʽʰ ˄ʰ ˁʰˍʰ˒ʷˊˇˎ˃ʶ ˄ʰ ʶˉʽˍˏ˔ˇˎ˃ʶ ˍˇ ˉˊʱˋʽ˄ˇ ˉʰ˄ʶˉʽˋˍʺ˃ʽˇΣ ʰˉʰʽˍʶʾˍʰʽ ʹ 

˃ʶʾ˖ˋʹ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˁʰʽ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ˍˇˎ CO2. ɯ˃ʶˋʶˌ ˁʰʽ 

ˊʶʰ˂ʽˋˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ʰˉʰʽˍˇˏ˄ˍʰʽ ʴʽʰ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˋˍʹ˄ ˁˇˎ˂ˍˇˏˊʰ ˁʰʽ 
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ˋˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ ɴ˄ʰ ʽʵʽʰʾˍʶˊˇ ˋʹ˃ʰ˄ˍʽˁˈ ʲʺ˃ʰ ʶʾ˄ʰʽ ʹ ˍˇˉˇʻʷˍʹˋʹ 

ʷ˅ˎˉ˄˖˄ ʰʽˋʻʹˍʺˊ˖˄ ˋˍˇˎˌ ˁˇʽˍ˗˄ʶˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ ʁʽ ʷ˅ˎˉ˄ˇʽ ʰʽˋʻʹˍʺˊʶˌ 

ʵʽʰʵˊʰ˃ʰˍʾʸˇˎ˄ ʸ˖ˍʽˁˈ ˊˈ˂ˇ ˋˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ʶ˄ˈˌ ˉʶʽˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ ʻʰ 

ʲˇʹʻʺˋʶʽ ˍʹ˄ ʰ˂˂ʰʴʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍ˖˄ ˔ˊʹˋˍ˗˄Φ ΨΩʃʶʽˋˍʽˁʺ ˍʶ˔˄ˇ˂ˇʴʾʰΩ˘ ˇˊʾʸʶˍʰʽ ʹ 

ˍʶ˔˄ˇ˂ˇʴʾʰ ˉˇˎ ʷ˔ʶʽ ˋ˔ʶʵʽʰˋˍʶʾ ʴʽʰ ˄ʰ ʰ˂˂ʱ˅ʶʽ ˍʹ˄ ˋˍʱˋʹ ʺ ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ 

˔ˊʹˋˍ˗˄ ˃ʷˋ˖ ˍʹˌ ˉʶʽʻˇˏˌ ˁʰʽ ˍʹˌ ˁˇʽ˄˖˄ʽˁʺˌ ʶˉʽˊˊˇʺˌ. ʆˇˉˇʻʶˍ˗˄ˍʰˌ ˃ʶˍˊʹˍʷˌ 

ˋˎ˄ʵˎʱʸˇ˄ˍʱˌ ˍˇˎˌ ˃ʶ ʰʽˋʻʹˍʺˊʶˌΣ ʵʹ˃ʽˇˎˊʴˇˏ˃ʶ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ʵʽʰ˔ʶʾˊʽˋʹˌ 

ʶ˄ʷˊʴʶʽʰˌΣ ʽˁʰ˄ˈ ˄ʰ ʶ˂ʷʴ˔ʶʽ ˁʰʽ ˄ʰ ʶˉʽˍʹˊʶʾ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˄ʰ 

ˉʶˊʽˇˊʾʸʶʽ ˍʹ˄ ˋˉʰˍʱ˂ʹ ˍʹˌΦ ɾʶʴʱ˂ʰ ˉˇˋʱ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶˉʽˍˎʴ˔ʱ˄ˇ˄ˍʰʽ ˈˍʰ˄ ʹ 

ˍʶ˔˄ˇ˂ˇʴʾʰ ˋˎ˄ʵˎʱʸʶˍʰʽ ˃ʶ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˋˁʷ˕ʹΦ  

ɲʶʵˇ˃ʷ˄ˇˎ ˈ˃˖ˌ ˈˍʽ ˋˍʽˌ ɳˎˊ˖ˉʰʿˁʷˌ ʊˇʽˍʹˍʽˁʷˌ ɳˋˍʾʶˌ ˇʽ ˒ˇʽˍʹˍʷˌ ʵʾ˄ˇˎ˄ ˋˍʰʻʶˊˈ 

˃ʹ˄ʽʰʾʰ ˄ˇʾˁʽΣ ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ˍ˖˄ ʹ˂ʶˁˍˊʽˁ˗˄ ˍˇˎˌ ˁʰˍʰ˄ʰ˂˗ˋʶ˖˄Σ ʰ˂˂ʱ ˁʰʽ ˋˍʽˌ 

ɳ˂˂ʹ˄ʽˁʷˌ ɳˋˍʾʶˌ ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ʵʶ˄ ˁʰˍʰʲʱ˂ˇˎ˄ ˁʰ˄ʷ˄ʰ ˔ˊʹ˃ʰˍʽˁˈ ˉˇˋˈ ʴʽʰ ˍʹ 

ˋˍʷʴʰˋʺ ˍˇˎˌΣ ʵʶ˄ ˉʰˊʷ˔ʶˍʶ ˁʰ˄ʷ˄ʰ ˇʽˁˇ˄ˇ˃ʽˁˈ ˉˇˋˈ ˍˇ ˇˉˇʾˇ ʻʰ ʶʾ˄ʰʽ ˁʾ˄ʹˍˊˇ ʴʽʰ 

˄ʰ ʰˊ˔ʾˋˇˎ˄ ˄ʰ ʰˉˇˁˍˇˏ˄ ʶ˄ʶˊʴʶʽʰˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈΣ ʷ˔ˇˎ˄ 

˅ʶˁʽ˄ʺˋʶʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʰˊˁʶˍʷˌ ʶˁˋˍˊʰˍʶʾʶˌ ˋˍʹ˄ ɳˎˊ˗ˉʹ ˉˇˎ ˋˁˇˉˈ ʷ˔ˇˎ˄ 

ˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ ˁʰʽ ˍʹ˄ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍ˖˄ ˔ˊʹˋˍ˗˄Σ ˃ʶ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˍʹ˄ 

ʶˁˋˍˊʰˍʶʾʰ SAVES.  

2. ʊʁɹʆɶʆɹɼɳʅ ɳʅʆɹɳʅ ʃʁɽʇʆɳʋɿɳɹʁʇ ɼʄɶʆɶʅ 

 

ɳʽˁˈ˄ʰ нΦмΥ ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰ 



14 

 

 ʅˍˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇ ɼˊʺˍʹˌ ʲˊʾˋˁʶˍʰʽ ˁʰʽ ʹ ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰΣ ʹ ˇˉˇʾʰ ʵʾ˄ʶʽ ˍʹ˄ 

ʵˎ˄ʰˍˈˍʹˍʰ ˋˍʷʴʰˋʹˌ ˋʶ 78 ʱˍˇ˃ʰ. ʂ˂ʰ ˍʰ  ʵ˖˃ʱˍʽʰ ˍʹˌ ʊˇʽˍʹˍʽˁʺˌ ɳˋˍʾʰˌ ʶʾ˄ʰʽ 

ˉ˂ʺˊ˖ˌ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʰ ˁʰʽ ʵʽʰʻʷˍˇˎ˄ h ˍˇ˃ʽˁˈ ˂ˇˎˍˊˈΣ ˍʹ˂ʷ˒˖˄ˇ ˃ʶ ʵˎ˄ʰˍˈˍʹˍʰ 

ʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˁ˂ʺˋʶ˖˄ ˁʰʽ  ̝ ˊʺˋʹˌ ̝ ˊˇ˄ˇˁʱˊˍʰˌ ˁʰʻ˗ˌ ˁʰʽ ˋˏ˄ʵʶˋʹ ˃ʶ ˍˇ ʵʽʰʵʾˁˍˎˇ 

(Internet). ʅˍˇˎˌ мм ʶˉʽ˃ʷˊˇˎˌ ˉˎˊʺ˄ʶˌ ˎˉʱˊ˔ˇˎ˄ ˁˇʽ˄ˈ˔ˊʹˋˍˇʽ ̝ ˗ˊˇʽ ˃ʶ ˁʰʻʽˋˍʽˁʱΣ 

ˍʹ˂ʶˇˊʱˋʶʽˌΣ ˕ˎʴʶʾʰ ˁʰʽ ˁˇˎʸʾ˄ʰΦ ʆˇ ˋˏˋˍʹ˃ʰ ˉʰˊʰʴ˖ʴʺˌ ʸʶˋˍˇˏ ˄ʶˊˇˏ ˔ˊʺˋʹˌ ˉˇˎ 

ʵʽʰʻʷˍʶʽ ˍˇ ˁˍʾˊʽˇΣ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʹ˂ʽʰˁˇˏˌ ˋˎ˂˂ʷˁˍʶˌ ˁʶ˄ˇˏ ˋˎ˄ˇ˂ʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ 

51 m2 Σ ˋˎ˄ʵʶʵʶ˃ʷ˄ˇʽ ˎʵˊʰˎ˂ʽˁʱ ˃ʶ ʹ˂ʽʰˁˈ ˋˍʰʻ˃ˈ. Φ ɴ˔ʶʽ ˎˉˇ˂ˇʴʽˋˍʶʾ ˈˍʽΣ ʰˉ̍ ˍˇ 

ʹ˂ʽʰˁˈ ˉʶʵʾˇ ʷ˔ʶʽ ʵʽʰˋˍʰˋʽˇ˂ˇʴʹʻʶʾ ʰˉˈʵˇˋʹ ʽˋ˔ˏˇˌ ˁʰˍʱ ˍˇ ˃ʷʴʽˋˍˇ рлΦту kW, ʁ ˄˗ 

ˇ̔  ʰˉʰʽˍʺˋʶʽˌ ʸʶˋˍˇˏ ˄ʶˊˇˏ ˔ˊʺˋʹˌ ʶʾ˄ʰʽ рΦплл ˂ʾˍˊʰ ˍʹ˄ ʹ˃ʷˊʰΦ 

ʅˍˇˎˌ ʶ˄ʶˊʴˇˏˌ ˒ˇʽˍʹˍʷˌΣ ʶ˒ˈˋˇ˄ ʵʶ˄ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˁʰˍʱˍʰ˅ʹ ʺ ʵʶ˄ ʶʾ˄ʰʽ ʺʵʹ 
ˁʱˍˇ˔ˇʽ ˉˍˎ˔ʾˇˎΣ ˉʰˊʷ˔ʶˍʰʽ ʵ˖ˊʶʱ˄ ˋˍʷʴʰˋʹΣ ˎˉˈ ˇˊʽˋ˃ʷ˄ʶˌ ˉˊˇːˉˇʻʷˋʶʽˌ ˉˇˎ 
ʰ˒ˇˊˇˏ˄ ˋˍʹ˄ ʰˍˇ˃ʽˁʺ ˁʰʽ ˋˍʹ˄ ˇʽˁˇʴʶ˄ʶʽʰˁʺ ˍˇˎˌ ˁʰˍʱˋˍʰˋʹΣ ˈˉ˖ˌ ʰˎˍʷˌ ˇˊʾʸˇ˄ˍʰʽ 
ˋˍˇ˄ ɼʰ˄ˇ˄ʽˋ˃ˈ ʅˍʷʴʰˋʹˌ ˉˇˎ ʷ˔ʶʽ ʶʴˁˊʽʻʶʾ ʰˉˈ ˍʹ ʅˏʴˁ˂ʹˍˇ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ 
ɼˊʺˍʹˌΦ ɱʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈΣ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ ˁʰʻˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ ʅˏʴˁ˂ʹˍˇ ˍˇ 
ˏ˕ˇˌ ˍ˖˄ ˉʽˋˍ˗ˋʶ˖˄ ˉˇˎ ʻʰ ʵʽʰˍʶʻˇˏ˄ ʴʽʰ ˍʹ ˋˍʷʴʰˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ ɶ ʵʽʱˊˁʶʽʰ 
ˍˇˎ ʵʽˁʰʽ˗˃ʰˍˇˌ ˋˍʷʴʰˋʹˌ ʶʾ˄ʰʽ ˍˇ ˉˇ˂ˏ ʶ˄ˈˌ ʷˍˇˎˌ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰ˄ʶ˗˄ʶˍʰʽ ˃ʶ 
ʰʾˍʹˋʹ ˍˇˎ ʶ˄ʵʽʰ˒ʶˊˇ˃ʷ˄ˇˎ ˒ˇʽˍʹˍʺΦ 

ʆˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇ ɼˊʺˍʹˌ ʷ˔ʶʽ ˂ʱʲʶʽ ʶʽʵʽˁʺ ˃ʷˊʽ˃˄ʰ ʴʽʰ ˍʰ ʱˍˇ˃ʰ ˃ʶ ʶʽʵʽˁʷˌ 
ʰ˄ʱʴˁʶˌ ʁ ˄˗ ˉʰˊʱ˂˂ʹ˂ʰΣ ˁʰˍʰʲʱ˂˂ˇ˄ˍʰʽ ˋˎ˄ʶ˔˗ˌ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ 
ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˋˎ˄ʻʹˁ˗˄ ʵʽʰʲʾ˖ˋʹˌ ˁʰʽ ˒ˇʾˍʹˋʺˌ ˍˇˎˌΦ ɱʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈΣ ʷ˔ˇˎ˄ 
ˉˊˇʲ˂ʶ˒ʻʶʾ ́  ʵʹ˃ʽˇˎˊʴʾʰ ʶʽʵʽˁʱ ʵʽʰ˃ˇˊ˒˖˃ʷ˄˖˄ ʵ˖˃ʰˍʾ˖˄ ˋˍˇ ʽˋˈʴʶʽˇ ˍʹˌ 
ʊˇʽˍʹˍʽˁʺˌ ɳˋˍʾʰˌΣ ʹ ˏˉʰˊ˅ʹ ʰ˄ʶ˂ˁˎˋˍʺˊ˖˄ ˋˍʹ ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰ ˁ ʰʻ˗ˌ ˁʰʽ ́  
ˁʰˍʰˋˁʶˎʺ ˊʱ˃ˉʰˌ ˗ˋˍʶ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶˍʰʽ ʹ ˉˊˈˋʲʰˋʹ ˍˈˋˇ ˋˍʹ˄ ʊˇʽˍʹˍʽˁʺ ɽʷˋ˔ʹ 
ˈˋˇ ˁʰʽ ˋʶ ʱ˂˂ˇˎˌ ˔˗ˊˇˎˌ ˍʹˌ ʃˇ˂ˎˍʶ˔˄ʶʽˇˏˉˇ˂ʹˌΦ 

 

ɳʽˁˈ˄ʰ нΦн Υ ɼˇʽ˄ˈ˔ˊʹˋˍˇˌ ˔˗ˊˇˌ ˁʰʽ ʽʵʽ˖ˍʽˁˈ ʵ˖˃ʱˍʽ ̌

ʆˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˁʱʻʶ ˔ˊˈ˄ˇ ʰˎ˅ʱ˄ʶˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶʽˋʰˁˍʷ˖˄ ˋˍʰ ˍ˃ʺ˃ʰˍʰ ˍˇˎ 
ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ʵʹ˃ʽˇˎˊʴʶʾ ˉˊˇʲ˂ʺ˃ʰˍʰ ˁʰʻ˗ˌ ʹ ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰ ˃ˉˇˊʶʾ ˄ʰ 
˒ʽ˂ˇ˅ʶ˄ʺˋʶʽ ʶ˂ʱ˔ʽˋˍʰ ˉ˂ʷˇ˄ ʱˍˇ˃ʰΦ  
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ɶ ɲʽˇʾˁʹˋʹ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ʰ˄ʰˁˇʾ˄˖ˋʶ ˉˊˈˋ˒ʰˍʰ  ̱ ʹ˄ ʷ˄ʰˊ˅ʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄ 
ˁh ˍʰˋˁʶˎʺˌ ˍʹˌ ˄ʷʰˌ ʊˇʽˍʹˍʽˁʺˌ ɳˋˍʾʰˌ ʰˉˈ ˍˇ˄ ʰ˄ʱʵˇ˔ˇ ʶˊʴˇ˂ʱʲˇΦ ɶ ˄ʷʰ ʊˇʽˍʹˍʽˁʺ 
ɳˋˍʾʰ ʻʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ п ˁˍʾˊʽʰ ˁʰʽ ˋˎ˄ˇ˂ʽˁʱ сл ʵʽʰ˃ʶˊʾˋ˃ʰˍʰΦ ɶ ˉʰˊʱʵˇˋʹ ˍ˖˄ 
ˉˊ˗ˍ˖˄ н ˁˍʽˊʾ˖˄ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ 
ʶˉˈ˃ʶ˄ʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˔ˊˇ˄ʽʱˌΦ 

 

ɳʽˁˈ˄ʰ нΦо: ɳʽˁˈ˄ʰ ʰˉˈ ˍʹ˄ ˄ʷʰ ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰ 

 

нΦмΦ ʃʄɮʅɹɿʁ ʃʁɽʇʆɳʋɿɳɹʁ  

 

ɶ ʽʵʷʰ ʴʽʰ ˍˇ ʃˊʱˋʽ˄ˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇ ˉˊˇʷˁˎ˕ʶ ˖ˌ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ˋˍʹ˄ 

ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌΣ ̱ ˈˋˇ ˂ ˈʴ˖ ˍˇˎ 

ˇʽˁˇ˄ˇ˃ʽˁˇˏ ʰʵʽʶ˅ˈʵˇˎ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʶ ʰˉˈ ˍʹ˄ ̌ ʽˁˇ˄ˇ˃ʽˁʺ ˁˊʾˋʹ ˉˇˎ ʲʽ˗˄ʶʽ ʹ 

˔˗ˊʰ ˃ʰˌ ˈˋˇ ˁʰʽ ˂ˈʴ˖ ˍʹˌ ˋˎ˄ʶʽʵʹˉˇʾʹˋʹˌ ˈˍʽ ˈ˔ʽ ˃ˈ˄ˇ ˃ˉˇˊˇˏ˃ʶ ʰ˂˂ʱ ˁʰʽ 

ʻʷ˂ˇˎ˃ʶ ˃ ʽʰ ʲʽ˗ˋʽ˃ʹ ʰ˄ʱˉˍˎ˅ʹ ʴʽʰ ˍˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇ ɼˊʺˍʹˌΦ  ɳʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˈˍʽ 

ˇʽ ʵʰˉʱ˄ʶˌ ʶ˄ʷˊʴʶʽʰˌ όʹ˂ʶˁˍˊʽˁʺ ʶ˄ʷˊʴʶʽʰ ˁʰʽ ˉʶˍˊʷ˂ʰʽˇ ʻʷˊ˃ʰ˄ˋʹˌύ ˍˇ 2012, 

ʰ˄ʺ˂ʻʰ˄ ˋʶ тснΦссу ʶˎˊ˗Σ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇ˄ˍʰˌ ˉʶˊʾˉˇˎ ˍˇ ол҈ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ 

˂ʶʽˍˇˎˊʴʽˁ˗˄ ʵʰˉʰ˄˗˄ ˍˇˎ ʆʰˁˍʽˁˇˏ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ʾʵʽʰ 

˔ˊˇ˄ʽʱΣ ʶ˄˗  ̱ ˇ нлмнΣ ˇ ˊˎʻ˃ˈˌ ʰˏ˅ʹˋʹˌ ˍˇˎ ˁˈˋˍˇˎˌ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ 

ˎˉʶˊʷʲʰʽ˄ʶ ˍʽˌ плΦллл ʶˎˊ˗ ˁʱʻʶ ˔ˊˈ˄ˇΣ ʺ ˋˎ˄ˇ˂ʽˁˈ ˉˇˋˇˋˍˈ ʰˏ˅ʹˋʹˌ мпс҈ ʴʽʰ 

ˉʶˊʾˉˇˎ ˃ʽʰ ʵʶˁʰʶˍʾʰΦ 

ɼʰʻ˗ˌ ˍˇ  ʁ ˄ʶˊʴʶʽʰˁˈ ʸʺˍʹ˃ʰ ʰ˄ʰʵʶʾ˔ʻʹˁʶ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˋʶ ˃ʾʰ ʰˉˈ ˍʽˌ 

ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ˉˊˇˁ˂ʺˋʶʽˌ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˍˇ ɺʵˊˎ˃ʰ, ˉ˂ʷˇ˄  ̄ ˊˇˍʾʻʶˍʰʽ ˄ʰ 
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ʶ˄ˋ˖˃ʰˍ˗ˋʶʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˁˊʽˍʺˊʽʰ ̀ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ˉˊˇ˃ʹʻʶʽ˗˄ ˁʰʽ ˍˇˎ 

ˁˍʹˊʽʰˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ɻ ʶˋ˃ʶˏʶˍʰʽ ˄ʰ ˎʽˇʻʶˍʺˋʶʽ ˋˍˊʰˍʹʴʽˁʷˌ ʴʽʰ ˍʹ ʵʽʰˊˁʺ 

ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ˍˇˎ ʶˉʽʵˈˋʶ˖˄ ˁʰʽ ̱ ʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˇˏ 

ˍˇˎ ʰˉˇˍˎˉ˗˃ʰˍˇˌΦ ʁʽ ʵˊʱˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʰˋ˔ˇ˂ʶʾˍʰʽ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌ: 

1. ɳ˄ʷˊʴʶʽʰ: 

¶ ɳ˄ ʶˊʴʶʽʰˁʺ ʵʽʰ˔ʶʾˊʽˋʹ ˁˍʽˊʾ˖˄: ɶ ˍʶ˔˄ʽˁʺ ˎˉʹˊʶˋʾʰ ʷ˔ʶʽ ˍˇˉˇʻʶˍʺˋʶʽ ʷ˄ʰ 
ˋˏˋˍʹ˃ʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˁʰʽ ʶ˄ʶˊʴʶʽʰˁʺˌ ˁʰˍʰʴˊʰ˒ʺˌ   

¶ ɮ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ʃʹʴʷˌ ɳ˄ʷˊʴʶʽʰˌ: ɱʾ˄ʶˍʰʽ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ˁʰ˂ˎ˒ʻʶʾ ˃ʶʴʱ˂ˇ 
ˍ˃ʺ˃ʰ ˍˇˎ ʽʵˊˏ˃ʰˍˇˌ ʰˉˈ ɮʃɳ 

¶ ɳ˄ʶˊʴʶʽʰˁʺ ʰ˄ʰʲʱʻ˃ʽˋʹ ˁˍʽˊʾ˖˄: ɶ ˍʶ˔˄ʽˁʺ ˎˉʹˊʶˋʾʰ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˃ʷ˂ʹ 
ɲɳʃ  ̒ ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍʹ˄ ʶ˄ʶˊʴʶʽʰˁʺ ˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˁˍʹˊʾ˖˄ ˁʰʽ ʻʰ ˉˊˇˍʶʾ˄ʶʽ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˃ʷˍˊʰ ʴʽʰ ˍʹ˄ ʶ˄ʶˊʴʶʽʰˁʺ ʰ˄ʰʲʱʻ˃ʽˋʹ 

2. ɮ˄ʰˁˏˁ˂˖ˋʹ: 

¶ ʋʰˊˍʾ ς ̀ ˎˋˁʶˎʰˋʾʶˌ 
¶ ɱˎʰ˂ʾ 

¶ ɾʶ˂ʰ˄ˇʵˇ˔ʶʾʰ 

¶ ʁʽˁʽʰˁʷˌ ˃ˉʰˍʰˊʾʶˌ 

¶ ɽʰ˃ˉˍʺˊʶˌ  
 

3. ɲʽʰ˔ʶʾˊʽˋʹ ʆˇ˅ʽˁ˗˄ ϧ ɳˉʽˁʾ˄ʵˎ˄˖˄ ɮˉˇʲ˂ʺˍ˖˄: ˋˎ˄ˇ˂ʽˁʱ  ˋˎ˂˂ʷ˔ˍʹˁʰ˄ 
мномYƎ ʰˉˇʲ˂ʺˍ˖˄ ˍʰ ˇˉˇʾʰ ˉˊˇ˖ʻʺʻʹˁʰ˄ ʴʽʰ ˁʰˍʰˋˍˊˇ˒ʺ-ʰ˄ʰˁˏˁ˂˖ˋʹΣ ʹ 
ˇˉˇʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍʽˌ уκлмκнлмо. 

  

4. ʃˊʱˋʽ˄ʹ ɾʶˍʰˁʾ˄ʹˋʹ : ɳ˄ʻʰˊˊˏ˄ʶˍʰʽ ʹ ˔ˊʺˋʹ ˍ˖˄ ɾʷˋ˖˄ ɾʰʸʽˁʺˌ 
ɾʶˍʰ˒ˇˊʱˌ ό˂ʶ˖˒ˇˊʶʾʰύ ʴʽʰ ˍʹ ˃ʶˍʱʲʰˋʹ ˋˍʹ˄ ʃˇ˂ˎˍʶ˔˄ʶʽˇˏˉˇ˂ʹΣ 
˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʹ˄ʽʰʾʰ ˁʱˊˍʰΦ 

 

5. ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɳˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ϧ ɳʻʶ˂ˇ˄ˍʽˋ˃ˈˌ  

2.1.2 ʆʄʁʃʁɹ ɳʀʁɹɼʁɿʁɾɶʅɶʅ ɳɿɳʄɱɳɹɮʅ ʅʆɹʅ ʊʁɹʆɶʆɹɼɳʅ ɳʅʆɹɳʅ  

ʆʰ ˃ʷˍˊʰ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌ ʲʶ˂ˍʽ˗˄ˇˎ˄ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ʱ˄ʶˋʹˌ ˍˇˎ ˁˍʽˊʾˇˎΣ ˁʰʽ 

ʰˉˇʵʾʵˇˎ˄ ˇʽˁˇ˄ˇ˃ʽˁʱ ˇ˒ʷ˂ʹΦ ɼʰˍʰˍʱˋˋˇ˄ˍʰʽ ˋʶ ʵˏˇ ˁʰˍʹʴˇˊʾʶˌΥ ˋʶ ʰˎˍʱ ˉˇˎ 

˃ˉˇˊˇˏ˄ ˄ʰ ʴʾ˄ˇˎ˄ ʱ˃ʶˋʰ ˔˖ˊʾˌ ˁʰʻˈ˂ˇˎ ʺ ʶ˂ʱ˔ʽˋˍˇ ˁˈˋˍˇˌ ˁʰʽ ˋˍʰ ʷ˃˃ʶˋʰΣ ʴʽʰ ˍʰ 

ˇˉˇʾʰ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ ʵʽʶ˄ʷˊʴʶʽʰ ˁʱˉˇʽʰˌ ʰ˅ʽˈ˂ˇʴʹˌ ʶˉʷ˄ʵˎˋʹˌΦ 

 

ɯ˃ʶˋʰ ό ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ˋˍʽˌ ʊˇʽˍʹˍʽˁʷˌ ɳˋˍʾʶˌύΥ 

 
- ʃʶˊʽˇˊʽˋ˃ˈˌΣ ˋˍˇ ˃ʷʴʽˋˍˇ ʵˎ˄ʰˍˈ ʲʰʻ˃ˈΣ ˍʹˌ ʱˋˁˇˉʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ˇʽˁʽʰˁ˗˄ 
ˋˎˋˁʶˎ˗˄ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍʰ ˒˖ˍʽˋˍʽˁʱΣ ˍʰ ˁ˂ʽ˃ʰˍʽˋˍʽˁʱΣ ˇʽ ʻʶˊ˃ˇˋʾ˒˖˄ʶˌΣ ˇʽ 
ʰʶˊʽˋˍʺˊʶˌΣ  
 
- ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ˋˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ˉ˂ˎ˄ˍʹˊʾ˖˄ ˉʽʱˍ˖˄Σ ˊˇˏ˔˖˄ ˁʰʽ ˍ˖˄ 

https://www.tuc.gr/3875.html
https://www.tuc.gr/3802.html
https://www.tuc.gr/3883.html
https://www.tuc.gr/3881.html
https://www.tuc.gr/3880.html
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ˋˍʶʴ˄˖ˍʹˊʾ˖˄Σ ˗ˋˍʶ ʰˎˍʱ ˄ʰ ʶʾ˄ʰʽ ˉ˂ʺˊʹ ˈˍʰ˄ ˍʾʻʶ˄ˍʰʽ ˋʶ ˂ʶʽˍˇˎˊʴʾʰΦ ɳ˅ˇʽˁˇ˄ˈ˃ʹˋʹ 
ʶ˄ʷˊʴʶʽʰˌ ол-рл҈ ʰ˄ʱ ˉ˂ˏˋʹ. 

- ʆˇ ˕ˎʴʶʾˇ ˁʰˍʰ˄ʰ˂˗˄ʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˊˇˌ ˍˇˎ ʹ˂ʶˁˍˊʽˋ˃ˇˏ ˋʶ ʷ˄ʰ ˋˉʾˍʽ ʴʽΩ ʰˎˍˈ ʻʰ 
ˉˊʷˉʶʽΥ όʰύ ˍˇ ˂ʱˋˍʽ˔ˇ ˍʹˌ ˉˈˊˍʰˌ ˄ʰ ˃ʹ˄ ʶʾ˄ʰʽ ˒ʻʰˊ˃ʷ˄ˇ ˗ˋˍʶ ʹ ˉˈˊˍʰ ˄ʰ ˁ˂ʶʾ˄ʶʽ 
ʶˊ˃ʹˍʽˁʱΣ όʲύ ˍˇ ˕ˎʴʶʾˇ ˄ʰ ʲˊʾˋˁʶˍʰʽ ˃ʰˁˊʽʱ ʰˉˈ ˉʹʴʷˌ ʻʶˊ˃ˈˍʹˍʰˌ όˁʰ˂ˇˊʽ˒ʷˊύ 
ʴʽʰˍʾ ʶˉʹˊʶʱʸʶˍʰʽ ʰˊ˄ʹˍʽˁʱ ʹ ʰˉˈʵˇˋʺ ˍˇˎΣ όʴύ ʷ˄ʰ ˉʰ˂ʽˈ ˕ˎʴʶʾˇ ˉˊʷˉʶʽ ˄ʰ 
ʰ˄ˍʽˁʰʻʾˋˍʰˍʰʽ ˃ʶ ʱ˂˂ˇ ˁʰʽ˄ˇˏˊʴʽˇ ˕ʹ˂ʺˌ ʰˉˈʵˇˋʹˌΦ 
 
- ʅ˖ˋˍʺ ˔ˊʺˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ʲˊʰˋˍʺˊʰ ˄ʶˊˇˏ ˗ˋˍʶ ˄ʰ ʲˊʱʸˇˎ˃ʶ ˍʹ˄ ˉˇˋˈˍʹˍʰ 
˄ʶˊˇˏ ˉˇˎ ˉˊʰʴ˃ʰˍʽˁʱ ˔ˊʶʽʰʸˈ˃ʰˋˍʶ ˁʰʽ ˈ˔ʽ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ˉˇˋˈˍʹˍʰ ˉˇˎ ˔˖ˊʱʶʽ ˇ 
ʲˊʰˋˍʺˊʰˌΦ 

-ɼ˂ʶʾ˄ˇˎ˃ʶ ˍʹ˄ ˍʹ˂ʶˈˊʰˋʹΣ ˍˇ ˋˍʶˊʶˇ˒˖˄ʽˁˈΣ ˁʰʽ ʴʶ˄ʽˁʱ ˈ˂ʶˌ ˍʽˌ ʹ˂ʶˁˍˊʽˁʷˌ 
ˋˎˋˁʶˎʷˌ ʰˉˈ ˍˇ˄ ˁʶ˄ˍˊʽˁˈ ʵʽʰˁˈˉˍʹ όʵʶ˄ ˍʽˌ ʰ˒ʺ˄ˇˎ˃ʶ ˋʶ ˁʰˍʱˋˍʰˋʹ ǎǘŀƴŘ 
ōȅύΦɳˍʺˋʽʰ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ˉʶˊʾˉˇˎ ол ϵ ʰˉˈ ˍˇˎˌ ˂ˇʴʰˊʽʰˋ˃ˇˏˌ ˍˇˎ ˊʶˏ˃ʰˍˇˌ ˁʰʽ 
˃ʶʾ˖ˋʹ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰ ˁʰˍʱ олл ˁʽ˂ʱΦ   

-ɲʶ˄ ά˅ʶ˔˄ʱ˃ʶέ ˍˇˎˌ ˒ˇˊˍʽˋˍʷˌ ˋˍʹ˄ ˉˊʾʸʰ ˈˍʰ˄ ʵʶ˄ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶΦ ɼʱʻʶ 
˒ˇˊˍʽˋˍʺˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ όˁʽ˄ʹˍˇˏ ʺ ʰˋˏˊ˃ʰˍˇˎ ˍʹ˂ʶ˒˗˄ˇˎΣ ʵʽʱ˒ˇˊ˖˄ 
ʹ˂ʶˁˍˊʽˁ˗˄ ˋˎˋˁʶˎ˗˄ύΣ ʶʽʵʽˁʱ ʰ˄ ʶʾ˄ʰʽ ˉʰ˂ʰʽˇˏ ˍˏˉˇˎΣ ˃ˉˇˊʶʾ ˄ʰ ˃ʰˌ ˁˇˋˍʾʸʶʽ н-о ϵ 
ˍˇ ˔ˊˈ˄ˇ ˁʰʽ ʹ ˔ˊʺˋʹ ˍˇˎ ˄ʰ ˋˎ˄ʶˉʱʴʶˍʰʽ ˍʹ˄ ʷˁ˂ˎˋʹ нл-ол ˁʽ˂˗˄ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ 
ʱ˄ʻˊʰˁʰΦ ɼʰ˂ˏˍʶˊʰ ˄ʰ ˍˇˎˌ ʲʴʱʸˇˎ˃ʶ ʰˉˈ ˍʹ˄ ˉˊʾʸʰ 

-ɾʰʴʶʽˊʶˏˇˎ˃ʶ ʷ˅ˎˉ˄ʰΣ ˋʶ ˋˁʶˏʹ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇˎ˄ ˋˍʽˌ ʶˋˍʾʶˌ ˃ʶ ˍˇ ˁʰˉʱˁʽ ˁ˂ʶʽˋˍˈΦ 
ɲʷˁʰ ˂ʶˉˍʱ ˉˊʽ˄ ʶˍˇʽ˃ʰˋˍʶʾ ˍˇ ˒ʰʴʹˍˈ ˁ˂ʶʾ˄ˇˎ˃ʶ ˍˇ ˃ʱˍʽΦ ɲʶ˄ ʰ˄ˇʾʴˇˎ˃ʶ ʱˋˁˇˉʰ ˍʹ˄ 
ˉˈˊˍʰ ˍˇˎ ˒ˇˏˊ˄ˇˎΦ ɮ˄ ʹ ʲʱˋʹ ˍˇˎ ˋˁʶˏˇˎˌ ʶʾ˄ʰʽ м-н ʶˁʰˍˇˋˍʱ ˃ʽˁˊˈˍʶˊʹ ʰˉˈ ˍʹ˄ 
ʶˋˍʾʰΣ ˋˉʰˍʰ˂ʱ˃ʶ нл ς ол҈ ˉʶˊʽˋˋˈˍʶˊʹ ʶ˄ʷˊʴʶʽʰΦ ɼʱʻʶ ˒ˇˊʱ ˉˇˎ ʰ˄ˇʾʴˇˎ˃ʶ ˍʹ˄ 
ˉˈˊˍʰ ˍˇˎ ˒ˇˏˊ˄ˇˎΣ ˔ʱ˄ʶˍʰʽ ˍˇ нл҈ ˍʹˌ ʻʶˊ˃ˈˍʹˍʰˌΦ 

- ɾʹ˄ ʰ˒ʺ˄ʶˍʶ ˍʹ˄ ˉˈˊˍʰ ˍˇˎ ˕ˎʴʶʾˇˎ ʰ˄ˇʽ˔ˍʺ ˉʶˊʽˋˋˈˍʶˊˇ ˔ˊˈ˄ˇ ʰˉˈ ˈˋˇ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍˇΦ ɮ˒ʺ˄ʶˍʶ ˍˇ ʸʶˋˍˈ ˒ʰʴʹˍˈ ˄ʰ ˁˊˎ˗ˋʶʽ ʶ˄ˍʶ˂˗ˌ ˉˊʽ˄ ˍˇ ʲʱ˂ʶˍʶ ˋˍˇ 
˕ˎʴʶʾˇ ʺ ˋˍˇ˄ ˁʰˍʰ˕ˏˁˍʹΦ ɼʱ˄ʶˍʶ ˍʰˁˍʽˁʱ ʰˉˈ˕ˎ˅ʹ ˁʰʽ ˊˎʻ˃ʾˋˍʶ ˍˇ ˕ˎʴʶʾˇ ˋˍʹ 
ˋ˖ˋˍʺ ʻʶˊ˃ˇˁˊʰˋʾʰΦ ɳʱ˄ ˍˇ ʶˉʽˍˊʷˉʶʽ ˇ ˔˗ˊˇˌ ˋʰˌΣ ˃ʹ˄ ˍˇˉˇʻʶˍʶʾˍʶ ʵʾˉ˂ʰ-ʵʾˉ˂ʰ 
ʹ˂ʶˁˍˊʽˁʷˌ ˁˇˎʸʾ˄ʶˌ ˃ʶ ˕ˎʴʶʾʰ ʺ ˁʰˍʰ˕ˏˁˍʶˌΦ 

-ʅ˖ˋˍʺ ˔ˊʺˋʹ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ˁˇˎʸʾ˄ʰˌ ˗ˋˍʶ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˍˇ ˋ˖ˋˍˈ ˃ʷʴʶʻˇˌ 
˃ʰˍʽˇˏ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˋˁʶˏˇˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶΦ 

 ɳˁˍˈˌ ʰˉˈ ˍˇˎˌ ˍˊˈˉˇˎˌ ˉˇˎ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʶ˅ˇʽˁˇ˄ˇ˃ʺˋˇˎ˃ʶ ʶ˄ʷˊʴʶʽʰ ˋʶ ʷ˄ʰ˄ ˔˗ˊˇΣ 
ˋʹ˃ʰ˄ˍʽˁʺ ʻʷˋʹ ʷ˔ʶʽ ʹ ʰ˄ʰˁˏˁ˂˖ˋʹ. ɳʵ˗ ˁʰʽ ˉˇ˂˂ʱ ˔ˊˈ˄ʽʰΣ ˍˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇ ɼˊʺˍʹˌ 
ˋˎ˃˃ʶˍʷ˔ʶʽ ʶ˄ʶˊʴʱ ˋˍʹ˄ ʰ˄ʰˁˏˁ˂˖ˋʹΣ ʰˉˇˍˎˉ˗˄ˇ˄ˍʰˌ ˃ʶ ʰˎˍˈ ˍˇ˄ ˍˊˈˉˇ 
ˍʹ˄ ˁ ˇʽ˄˖˄ʽˁʺ ˍˇˎ ʶˎʻˏ˄ʹ ˖ˌ ʵʹ˃ˈˋʽˇˌ ˒ˇˊʷʰˌ ˁʰʽ ˁˎˊʾ˖ˌ ˖ˌ ˒ˇˊʷʰˌ ʶˁˉʰʾʵʶˎˋʹˌ 
ˁʰʽ ˉˇ˂ʽˍʽˋ˃ˇˏΦ ɱʾ˄ʶˍʰʽ ʰ˄ʰˁˏˁ˂˖ˋʹ ˋˍʰ ʶ˅ʺˌ: 
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¶ ʆˇ ˔ʰˊˍʾ ˋˎ˂˂ʷʴʶˍʰʽ ˋˍˇˎˌ ˃ˉ˂ʶ ˁʱʵˇˎˌ ʰ˄ʰˁˏˁ˂˖ˋʹˌ ˍʹˌ ɲɳɲɹʅɮΦ 
ʅˎʴˁʶ˄ˍˊ˗˄ʶˍʰʽ ʶˁʶʾ ʰˉˈ ˍʹ˄ ˎˉʹˊʶˋʾʰ ˁʰʻʰˊʽˈˍʹˍʰˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ ˉˇˎ ˍˇ 
ˋˎ˂˂ʷʴʶʽ ʰˉˈ ˍʰ ʴˊʰ˒ʶʾʰ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˁʰʽ ̱ ʽˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΦ 

¶ ʆˇ ʴˎʰ˂ʾ ˋˎ˂˂ʷʴʶˍʰʽ ˋˍˇˎˌ ˁʾˍˊʽ˄ˇˎˌ ˁʱʵˇˎˌ ʰ˄ʰˁˏˁ˂˖ˋʹˌ ˍʹˌ ɲɳɲɹʅɮΦ 
ʅˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ʶˁʶʾ ʰˉˈ ̱ ˇ ˉˊˇˋ˖ˉʽˁˈ ̱ ˇˎ ɹʵˊˏ˃ʰˍˇˌ ˁʰʽ ̱ ʽˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ 
ɹʵˊˏ˃ʰˍˇˌ 

¶ ʆʰ ˃ʶ˂ʰ˄ˇʵˇ˔ʶʾʰ ˋˎ˂˂ʷʴˇ˄ˍʰʽ ˋʶ ʶʽʵʽˁˇˏˌ ˁʱʵˇˎˌ h ˄ʰˁˏˁ˂˖ˋʹˌ 

¶ ɶ ʵʽʰʵʽˁʰˋʾʰ ˋˎ˂˂ˇʴʺˌ ˁʰʽ ʰ˄ʰˁˏˁ˂˖ˋʹˌ ˃ˉʰˍʰˊʽ˗˄ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʰˉˈ 
ˍˇ ɾʱˊˍʽˇ ˍˇˎ нллу ˃ʶ ˍʹ˄ ʶʴˁʰˍʱˋˍʰˋʹ ʶʽʵʽˁ˗˄ ˁ ʱʵ˖˄ ˋʶ ʵʶˁʰʶˉˍʱ όмтύ 
ˋʹ˃ʶʾʰ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΣ ˁʰ˂ˏˉˍˇ˄ˍʰˌ ʷˍˋʽ ˈ˂ˇˎˌ ˍˇˎˌ ˔˗ˊˇˎˌ ˍ˖˄ ˎˉʰ˂˂ʺ˂˖˄ 
ʰ˂˂ʱ ˁ ʰʽ ˒ˇʽˍʹˍ˗˄ ˍˇˎΦ 

¶ ɶ ˋˎ˂˂ˇʴʺ ˁʰʽ ʰ˄ʰˁˏˁ˂˖ˋʹ ˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʹ˃ʷ˄˖˄ ˂ʰ˃ˉˍʺˊ˖˄ ˍˇˎ 
ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋʶ ʶʽʵʽˁˈ ˁʱʵˇ h ˄ʰˁˏˁ˂˖ˋʹˌ. 
 

2.2: ɳɼʅʆʄɮʆɳɹɮ STUDENT SWITCH OFF 

ɶ ʶˁˋˍˊʰˍʶʾʰ  Student Switch off ʁ ʾ˄ʰʽ ˃ʽʰ ˃ʹ ˁʶˊʵˇˋˁˇˉʽˁʺ ʶˁˋˍˊʰˍʶʾʰΣ ˋˁˇˉˈˌ ˍʹˌ 

ˇˉˇʾʰˌ ʶʾ˄ʰʽ ʹ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˋʶ ˁˍʾˊʽʰ ˒ˇʽˍʹˍʽˁ˗˄ ʶˋˍʽ˗˄ ˁʰʽ 

ˍʹ˄ ʁ ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ̄ ʱ˄˖ ̀ ˍʹ˄ ʁ ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ 

ʰ˂˂ʰʴʺΦ 

ʆˇ ɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇ ˅ʶˁʾ˄ʹˋʶ ˍʹ˄ ʶˁˋˍˊʰˍʶʾʰ ˍˇ нллсΣ ʶ˄˗ ˃ʷ˔ˊʽ ˍˇ нлмп 

ˉˊˇˋˍʷʻʹˁʰ˄ ˁʰʽ  ʹ ɳ˂˂ʱʵʰΣ ʹ ɼˏˉˊˇˌΣ ʹ ɽʽʻˇˎʰ˄ʾʰ ˁʰʽ ʹ ʅˇˎʹʵʾʰΦ ʆˇ˄ ɾʱʿˇ ˍˇˎ 

нлмн ʹ ʶˁˋˍˊʰˍʶʾʰ ˁʷˊʵʽˋʶ ˍˇ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ˇ !ǎƘŘŜƴ !ǿŀǊŘǎΣ ˍˇ ˇˉˇʾˇ ˉˊˇˋ˒ʷˊʶʽ 

ʹ ˒ʽ˂ʰ˄ʻˊ˖ˉʽˁʺ ˇˊʴʱ˄˖ˋʹ Ashden ˉˇˎ ʶˊʴʱʸʶˍʰʽ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʰʶʽ˒ˈˊˇˎ 

ʶ˄̫ˊʴʶʽʰˌ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌΦ ɾʶ ˍʰ ʲˊʰʲʶʾʰΣ ʹ ˇˊʴʱ˄˖ˋʹ ˉˊˇ˖ʻʶʾ ˍʹ˄ ʷˊʶˎ˄ʰ ˋˍˇ˄ 

ˍˇ˃ʷʰ ˍʹˌ ʲʽ˗ˋʽ˃ʹˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˇʽ ˄ʽˁʹˍʷˌ ʶˉʽʲˊʰʲʶˏˇ˄ˍʰʽ ˃ʶ ˔ˊʹ˃ʰˍʽˁˈ ˉˇˋˈΦ  
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ɳʽˁˈ˄ʰ нΦнΦм : ʋʱˊˍʹˌ ˃ʶ ˍʽˌ ˋˎ˃˃ʶˍˇ˔ʷˌ  

ʆ ̌project SAVES ˒ʷˊ˄ʶʽ ˍʹ˄ ʶˁˋˍˊʰˍʶʾʰ Student Switch off ˋˎ˄ˇ˂ʽˁʱ ˋʶ р ˔˗ˊʶˌ ˁʰʽ 

ˋʶ ˉʱ˄˖ ʰˉˈ мт ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˋʶ ˈ˂ʹ ˍʹ˄ ɳɳ ˁʰʽ ʰˉʶˎʻˏ˄ʶˍʰʽ ˋʶ нпΦфтм ˒ˇʽˍʹˍʷˌΦ ɶ 

ɳ˂˂ʱʵʰ ʷ˔ʶʽ ʵˎˇ ˋˎ˃˃ʶˍˇ˔ʷˌΥ ˍˇ ɳʻ˄ʽˁˈ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ ˁʰʽ ˍˇ 

ʃˇ˂ˎˍʶ˔˄ʶʾˇ ɼˊʺˍʹˌΦ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ  ̌ˉʾ˄ʰˁʰˌ ˃ ʁˈ˂ʶˌ ˍʽˌ 

ˋˎ˃˃ʶˍˇ˔ʷˌ  
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ʃʾ˄ʰˁʰˌ нΦнΦм : ɮ˄ʰ˂ˎˍʽˁʺ ˂ʾˋˍʰ ˃ʶ ˍʽˌ ˋˎ˃˃ʶˍˇ˔ʷˌ ˋˍˇ SSO 

ʊˇʽˍʹˍʽˁʷˌ ɳˋˍʾʶˌ ʋ˗ˊʰ ɮˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ 

Queen Mary, University of 
London 

United Kingdom 2,237 

United Kingdom United Kingdom 1,004 

The University of 
Northampton 

United Kingdom 1,64 

Cranfield University United Kingdom 893 

University of the West of 
England 

United Kingdom 2,112 

University of Bath United Kingdom 3,402 

DMU United Kingdom 1,991 

University of Cyprus Cyprus 208 

Technical University of Crete Greece 78 

University of Athens Greece 1,064 

Vilnius Co-operative College Lithuania 182 

Vilnius Gediminas Technical 
University 

Lithuania 2,4 

Vilnius College of Technology 
and Design 

Lithuania 1,211 

Vilnius University Lithuania 2,27 

Klaipeda State College Lithuania 1,108 

SGS (Gothenburg) Sweden 1,589 

SSSB (Stockholm) Sweden 1,582 

TOTAL   24,971 
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ɮˉˈ ˍˇ˄ ʃʾ˄ʰˁʰ ˉʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ʶˋˍʾʰ ˍˇˎ ɶ˄˖˃ʷ˄ˇˎ ɰʰˋʽ˂ʶʾˇˎ ʷ˔ʶʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ 

ʰˊʽʻ˃ˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶ˄˗ ʹ ʶˋˍʾʰ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌ ʷ˔ʶʽ ˍˇ ˃ʽˁˊˈˍʶˊˇ 

ʰˊʽʻ˃ˈ ˍ˖˄ ʶ˄ˇʾˁ˖˄Φ ʆˇ ʷˊʴˇ ʰˉʶˎʻˏ˄ʶˍʰʽ ˋʶ пуп ʶˋˍʾʶˌ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʰˉˈ 

ʵʽʰ˔ʶʽˊʽˋˍʷˌ ˋʶ ˁʱʻʶ ʷ˄ʰ ʰˉˈ ˍʰ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʶˁˋˍˊʰˍʶʾʰΦ 

 ɼʱʻʶ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʷ˔ʶʽ ˋʶ˂ʾʵʰ ΨΩstudent switch offέ ˋˍˇ Facebook ˁʰʽ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˔ˊˇ˄ʽʱˌ ʵʽˇˊʴʰ˄˗˄ˇ˄ˍʰʽ ʵʽʱ˒ˇˊʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ 

ʻʷ˃ʰ ˍʹ˄ ʶ˄ʶˊʴʶʽʰˁʺ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹΦ ɲʽˁʰʾ˖˃ʰ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋˍˇˎˌ ʵʽʰʴ˖˄ʽˋ˃ˇˏˌ 

ʷ˔ˇˎ˄ ˃ˈ˄ˇ ˈˋˇʽ ˒ˇʽˍʹˍʷˌ ˃ʷ˄ˇˎ˄ ˋˍʹ˄ ɳˋˍʾʰΦ ʁʽ ʵˏˇ ˁˏˊʽˇʽ ʵʽʰʴ˖˄ʽˋ˃ˇʾ ˍˇˎ SSO 

ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌ: 

1. ɲʽʰʴ˖˄ʽˋ˃ˈˌ ˃ʶˍʰ˅ˏ ʶˋˍʽ˗˄ Υ ʆʰ ˁˍʾˊʽʰ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁʺˌ ˔ˊˇ˄ʽʱˌ 

ʵʽʰʴ˖˄ʾʸˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʴʽʰ ˍʹ˄ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ˍʹˌ ˉʶˊʽˋˋˈˍʶˊʹˌ ʶ˄ʷˊʴʶʽʰˌΦ 

2. ɲʽʰʴ˖˄ʽˋ˃ˈˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˍʹˌ ʾʵʽʰˌ ʶˋˍʾʰˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ : 

 

¶ ɲʽʰʴ˖˄ʽˋ˃ˇʾ ˒˖ˍˇʴˊʰ˒ʾʰˌΦ ɼʱʻʶ о-п ʲʵˇ˃ʱʵʶˌ  ʰ˄ʰˁˇʽ˄˗˄ʶˍʰʽ ˃ʷˋʰ ʰˉˈ ˍʹ 

ˋʶ˂ʾʵʰ {tudent Switch Off ς ʊˇʽˍʹˍʽˁʺ ɳˋˍʾʰ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ̀ ˍˇ CŀŎŜōƻƻƪ ˍˇ 

ʻʷ˃ʰ ˍ˖˄ ʵʽʰʴ˖˄ʽˋ˃˗˄ ˒˖ˍˇʴˊʰ˒ʾʰˌΦ ɿʽˁʹˍʺˌ ʶʾ˄ʰʽ ˇ ˒ˇʽˍʹˍʺˌ ˉˇˎ ʷ˔ʶʽ 

ʰ˄ʰˊˍʺˋʶʽ ˉˊ˗ˍˇˌ ˒˖ˍˇʴˊʰ˒ʾʰ ˋ˔ʶˍʽˁʺ ˃ʶ ˍˇ ʻʷ˃ʰ ˍˇˎ ʵʽʰʴ˖˄ʽˋ˃ˇˏΦ 

 

       ɳʽˁˈ˄ʰ нΦнΦнΦΥ ʊ˖ˍˇʴˊʰ˒ʾʰ ʰˉˈ ˍˇ ʵʽʰʴ˖˄ʽˋ˃ˈ 

¶ Climate change quiz. ɴ˄ʰ ˍʶˋˍ ˃ʶ р-с ʶˊ˖ˍʺˋʶʽˌ ˉˇ˂˂ʰˉ˂ʺˌ ʶˉʽ˂ˇʴʺˌ ˉʱ˄˖ 

ˋˍʹ˄ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΦ ʅˁˇˉˈˌ ˍˇˎ ˍʶˋˍ ʶʾ˄ʰʽ 
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˄ʰ ˉʰˊʰˍʹˊʺˋˇˎ˄ ˇʽ ʾʵʽˇʽ ˇʽ ʷ˄ˇʽˁˇʽ ˍʹ˄ ʶ˄ʶˊʴʶʽʰˁʺ ˍˇˎˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʻ˗ˌ 

ˁʰʽ ˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʺ ˍˇˎˌ ˉʱ˄˖ ˋˍʽˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌΦ 

ɼʱʻʶ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋˍʹ˄ ʶˁˋˍˊʰˍʶʾʰΣ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˄ʽˁʹˍʷˌ ˍˇˎ 

ʵʽʰʴ˖˄ʽˋ˃ˇˏ ˄ʰ ˁʶˊʵʾˋˇˎ˄ ˁʱˉˇʽʰ ʵ˗ˊʰ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ˔ˇˊʹʴˈ ˍʹˌ ˁʱʻʶ ˋ˔ˇ˂ʺˌΦ 

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇ ɼˊʺˍʹˌ ˇ мˇ ̩˄ʽˁʹˍʺˌ ˍˇˎ ʵʽʰʴ˖˄ʽˋ˃ˇˏ ʶʾ˔ʶ ˍʹ˄ 

ʶˎˁʰʽˊʾʰ ˄ʰ ˁʶˊʵʾˋʶʽ ʷ˄ʰ ʶʽˋʽˍʺˊʽˇ ˃ʶ ˁʰ˃ˉʾ˄ʰ ˋˍʹ˄ ʴˊʰ˃˃ʺ ʋʰ˄ʽʱ ς ʃʶʽˊʰʽʱ ς ʋʰ˄ʽʱ 

ʰˉˈ ˍʹ˄ !b9Y [Lb9{ ϧ .[¦9 {¢!w C9wwL9{Σ ˁʰʽ ˇ нˇ ̩˄ʽˁʹˍʺˌ ˍˇ ʲʽʲ˂ʾˇ ˃ʶ ˍʾˍ˂ˇΥ 

άLƴǘŜƎǊŀǘŜŘ LƴǘŜƭƭƛƎŜƴǘ {ȅǎǘŜƳǎ ŦƻǊ 9ŦŦƛŎƛŜƴǘ aŀƴŀƎŜƳŜƴǘ ƻŦ LƴŘƻƻǊ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ 

9ƴŜǊƎȅ ƛƴ .ǳƛƭŘƛƴƎǎέΣ L{.bΥфту-973-621-400-п ˍ˖˄ 5ǊΦ !Φ !ǇƻǎǘƻƭƻǳΣ 5ǊΦ ¢Φ bƛƪƻƭŀƻǳΣ 

Assist. Prof. D. Kolokotsa, Prof. Munteanu, Prof. Stavrakakis. 

ʅˍˈ˔ˇˌ ʶʾ˄ʰʽ ˄ʰ ˁʰˍʰ˄ʰ˂˖ʻʶʾ у҈ ˂ʽʴˈˍʶˊʹ ʹ˂ʶˁˍˊʽˁʺ ʶ˄ʷˊʴʶʽʰ ˋˍʹ˄ ʶˋˍʾʰ ˍˇˎ 

ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌ ˁ ʰˍʱ ˃ʷˋˇ ˈˊˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˉʷˊˋʽΦ ɮˎˍˈ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ 

˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ  ʰˉ˂ʷˌ ˋˎ˃ʲˇˎ˂ʷˌ ˉʱ˄˖ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʷˌ ˋˎ˄ʺʻʶʽʶˌ ˉˇˎ ˈ˂ˇʽ 

ˉʽʻʰ˄ˈ˄ ˄ʰ ʷ˔ˇˎ˃ʶ ˁʰʽ ˇʵʹʴˇˏ˄ ˋʶ ʱˋˁˇˉʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌΣ ˈˉ˖ˌ: 

1. ʂˍʰ˄ ˒ʶˏʴˇˎ˃ʶ ʰˉΩ ˍˇ ʵ˖˃ʱˍʽˇ ˉˊʷˉʶʽ ˄ʰ ˋʲʺ˄ˇˎ˃ʶ ˍˇ ˒˖ˌ 

2. ɼ˂ʶʾ˄ˇˎ˃ʶ ˍʽˌ ʹ˂ʶˁˍˊʽˁʷˌ ˋˎˋˁʶˎʷˌ ˈˍʰ˄ ʵʶ˄ ˍʽˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ 

3. ʂˍʰ˄ ˃ʰʴʶʽˊʶˏˇˎ˃ʶ ˃ʶ ˁ˂ʶʽˋˍˈ ˁʰˉʱˁʽ ʶ˅ˇʽˁˇ˄ˇ˃ˇˏ˃ʶ ʶ˄ʷˊʴʶʽʰ ˁʰˍʱ фл҈ 

4. ɲʶ˄ ˉʰˊʰʴʶ˃ʾʸˇˎ˃ʶ ˍˇ ʲˊʰˋˍʺˊʰ 

ɴ˔ˇ˄ˍʰˌ ˍʶ˂ʶʽ˗ˋʶʽ ʹ н ̝́ ˊˇ˄ʽʱ SAVES ̫ ʴʽ˄ʶ ˋˏʴˁˊʽˋʹ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлмр-2016, ˃ ʶ ˍʹ ˔ˊʺˋʹ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʷ˄ʰˊ˅ʹ 

ˍʹˌ ʶˁˋˍˊʰˍʶʾʰˌ {{h. ʅˎ˄ˇ˂ʽˁʱ ˋ˗ʻʹˁʰ˄ ˉʱ˄˖ ʰˉˈ нΦмллΦллл ƪ²Ƙ ʹ˂ʶˁˍˊʽˁʺˌ 

ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ уфт ǘ/h2Σ ʹ ˇˉˇʾʰ ʽˋˇʵˎ˄ʰ˃ʶʾ ˃ʶ ʷ˄ʰ˄ ˃ʷˋˇ ˈˊˇ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ уΣр҈, 

ʶ˄˗ ˍˇ ʲˊʰʲʶʾˇ ʴʽʰ ˍˇ ˄ʽˁʹˍʺ ˍˇˎ SAVES ʴʽʰ ˍˇ нлмр-нлмс ʰ˄ʺˁʶʽ ˋˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

ɼˏˉˊˇˎΣ ˁʰʻ˗ˌ ʶʾ˔ʶ ˍʹ˄ ˃ʽˁˊˈˍʶˊʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ 

п ˔˗ˊʶˌ ˉˇˎ ˉʰʾˊ˄ˇˎ˄ ˃ʷˊˇˌ ˋˍʹ˄ ʶˁˋˍˊʰˍʶʾʰΦ   

ʅʶ ʶˎˊ˖ˉʰʿˁˈ ʶˉʾˉʶʵˇ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ ˔ˊˇ˄ʽʱ нлмп-нлмр ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌ: 

¶ ɼʰˍʱ ˃ʷˋˇ ˈˊˇ у҈ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ˋʶ ʶ˄ʷˊʴʶʽʰ ˋʶ ˈ˂ʰ ˍʰ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰ ˉˇˎ 
ˋˎ˃˃ʶˍʶʾ˔ʰ˄   

¶ ʆˇ мр҈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄  ̡ ʴʺˁʰ˄ ˉˊ˖ˍʰʻ˂ʹˍʷˌ ʶ˄ʷˊʴʶʽʰˌ 

¶ 4ΦноD²Ƙ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʹ˂ ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ όмΣфлн/h2e / 363toe) 
ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽΣ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ʷˍˇˌΣ ˋʶ ˈ˂ʶˌ ˍʽˌ ˋˎ˃˃ʶˍʷ˔ˇˎˋʶˌ 
ʶˋˍʾʶˌΣ ˉʱ˄˖ ʰˉˈ ˍʰ ʵˏˇ ʰˁʰʵʹ˃ʰʿˁʱ ʷˍʹ ˁʰʽ нΦурD²Ƙ ʶˁˍʽ˃˗˃ʶ˄ʹ 
ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʶ˄ʷˊʴʶʽʰˌ όффуǘ/h2Ŝ κ ʷˍˇˌ κ нпр ǘƻŜύ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˉˇˎ 
˃ʶˍʰ˒ʷˊˇˎ˄ ˍʽˌ ˋˎ ˄ʺʻʶʽʶˌ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌ ˋˍʽˌ ʽʵʽ˖ˍʽˁʷˌ ˍˇˎˌ 
ˁʰˍˇʽˁʾʶˌΦ 

¶ мл҈ ʰ˂˂ʰʴʺ ˋˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˁʰʽ ˍˇ фл҈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ 
˃ʶˍʷ˒ʶˊʰ˄ ˍʹ˄ ʶ˄ʶˊʴʶʽʰˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˉˇˎ ʰˉʷˁˍʹˋʰ˄ ˁʰʽ ˋˍʹ˄ ʽʵʽ˖ˍʽˁʺ 
ˍˇˎˌ ˁʰˍˇʽˁʾʰΦ 
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¶ ʆˇ ʷˊʴˇ ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ʶˉʶˁˍʶʾ˄ʶʽ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍˇˎ ˋʶ 264.077 ˒ ˇʽˍʹˍʷˌ ˋ ʁ6 
˔˗ˊʶˌ ˍʹˌ ɳɳ ˃ʷ˔ˊʽ ˍˇ нлмс. 
 

2.3: ɳʃɹɸʇɾɶʆɳʅ ɳʅʍʆɳʄɹɼɳʅ ʅʇɿɸɶɼɳʅ ɲʍɾɮʆɹʍɿ  

ʅˁˇˉˈˌ ˁʱʻʶ ˋˎˋˍʺ˃ʰˍˇˌ ʻʷˊ˃ʰ˄ˋʹˌ ʺ ˕ˏ˅ʹˌ ʶʾ˄ʰʽ ʹ ʶˉʾˍʶˎ˅ʹ ʻʶˊ˃ʽˁʺˌ ʱ˄ʶˋʹˌ 

ˋˍˇˎˌ ˔˗ˊˇˎˌ ʵʽʰ˃ˇ˄ʺˌ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˁʱʻʶ ʵ˖˃ʰˍʾˇˎΦ ɶ ʻʶˊ˃ʽˁʺ ʱ˄ʶˋʹ ʶʾ˄ʰʽ ˃ʽʰ 

ˋ˔ʶ̱̔ ˁʱ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ ˁʰˍʱˋˍʰˋʹΣ ʹ ˇˉˇʾʰ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˃ʽʰ ˋʶʽˊʱ ˉʰˊʰ˃ʷˍˊ˖˄ 

ˁʰʽ ˋˎ˄ʻʹˁ˗˄Σ ˇʽ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌ: 

¶ ɶ ̒ʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ʰʷˊʰ 

¶ ɶ ˃ʷˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ζʰˁˍʽ˄ˇʲˇ˂ʾʰˌη ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇˎˋ˗˄ ʶˉʽ˒ʰ˄ʶʽ˗˄ ʶ˄ˈˌ 

˔˗ˊˇˎΣ ˈˉ˖ˌ ʰˎˍʺ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍ˖˄ ʶˉʽ˒ʰ˄ʶʽ˗˄Σ ˍʰ 

ˎ˂ʽˁʱ ˍˇˎˌΣ ˍʹ˄ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ʹ ʶ˄ʶˊʴʺ ʹ˂ʶˁˍˊʽˁʺ ʽˋ˔ˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏ  

¶ ɶ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˍˇˎ ʰʷˊʰ 

¶ ɶ ʷ˄ʵˎˋʹ ˍ˖˄ ˔ˊʹˋˍ˗˄ 

¶ ɶ ɻ́ ʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ ˔ˊʹˋˍ˗˄ 

¶ ɶ ˍʰ˔ˏˍʹˍʰ ʶˋ˖ˍʶˊʽˁ˗˄ ˊʶˎ˃ʱˍ˖˄ ʰʷˊʰ 

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˁʰʻˇˊʽˋˍˇˏ˄ ˇʽ ˍˎˉʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˋ˔ʶʵʽʰˋ˃ˇˏ ˋˎˋˍʹ˃ʱˍ˖˄ 

ʻʷˊ˃ʰ˄ˋʹˌ ˁʰʽ ˁ˂ʽ˃ʰˍʽˋ˃ˇˏΣ ʻʶ˖ˊˇˏ˄ˍʰʽ ˋ˔ʶʵˈ˄ ˋˍʰʻʶˊʷˌ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ʷ˄ʵˎˋʹˌ 

ˁʰʽ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍ˖˄ ˔ˊʹˋˍ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ʶˋ˖ˍʶˊʽˁ˗˄ ˊʶˎ˃ʱˍ˖˄ 

ʰʷˊʰ όˉˇˎ ˇˏˍ˖ˌ ʺ ʱ˂˂˖ˌ ˉˊʷˉʶʽ ˄ʰ ʵʽʰˍʹˊˇˏ˄ˍʰʽ ˋˍʰ ʶˉʽʲʰ˂˂ˈ˃ʶ˄ʰ ˈˊʽʰΣ 

ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˃ʹ˄ ˎˉʱˊ˔ʶʽ ʵˎˋ˒ˇˊʾʰ ʶˁ ˃ʷˊˇˌ ˍ˖˄ ʶ˄ˇʾˁ˖˄ύΦ  ɴˍˋʽΣ ˇʽ ʰˉˇ˃ʷ˄ˇˎˋʶˌ 

ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʻʰ ʵʽʰ˃ˇˊ˒˗ˋˇˎ˄ ˍʹ ʻʶˊ˃ʽˁʺ ʱ˄ʶˋʹ ˍ˖˄ ʵ˖˃ʰˍʾ˖˄Σ ʶʾ˄ʰʽ ʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˍˇˎ ʰʷˊʰ ˁʰʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍ˖˄ 

ˉʶˊʽʲʰ˂˂ˇˎˋ˗˄ ʶˉʽ˒ʰ˄ʶʽ˗˄Φ  

ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ʶˁˍʾ˃ʹˋʹˌ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ʰˉˈʵˇˋʹˌ ʶ˄ˈˌ ˁˍʽˊʾˇˎ ʷ˔ˇˎ˄ ˁʰʻˇˊʽˋˍʶʾ 

ˋʶ ʶʻ˄ʽˁˈ ʶˉʾˉʶʵˇ ˍʰ ʶˉʽʻˎ˃ʹˍʱ ˈˊʽʰ ʶˋ˖ˍʶˊʽˁʺˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʰ˄ʱ ˔ˊʺˋʹΦ ʆʹ 

˔ʶʽ˃ʶˊʽ˄ʺ ˉʶˊʾˇʵˇ ʹ ˍʽ˃ʺ ʰˎˍʺ ʶʾ˄ʰʽ нлČ ʁ ˄˗ ˋˍʹ ʻʶˊʽ˄ʺ ˉʶˊʾˇʵˇ ˒ˍʱ˄ʶʽ ˋˍˇˎˌ нсČ. 

ɱʽʰ ˍˇ ʲʷ˂ˍʽˋˍˇ ʷ˂ʶʴ˔ˇ ˍ˖˄ ʶˋ˖ˍʶˊʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˋˍʰ ʵ˖˃ʱˍʽʰΣ ʶ˂ʷʴ˔ʶˍʰʽ ʶˁˍˈˌ ʰˉˈ 

ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˍˇˎ ˔˗ˊˇˎΣ ʹ ˇˉˇʾʰ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ пл-60%. 

2.3.1. ɲɳɹɼʆɳʅ ɸɳʄɾɹɼɶʅ !ɿɳʅɶʅ 

2.3.1.1 ɲɳɹɼʆɶʅ PMV (PREDICTED MEAN VOTE)  

 

ʁ ʵʶʾˁˍʹˌ ˉˊˇʲ˂ʶˉˈ˃ʶ˄ʹˌ ˍʽ˃ʺˌ ˕ʹ˒ˇ˒ˇˊʾʰˌ ta± όtǊŜŘƛŎǘŜŘ aŜŀƴ ±ƻǘŜύ ˃ʰʸʾ ˃ʶ ˍˇ˄ 

ʵʶʾˁˍʹ ʵˎˋʰˊʷˋˁʶʽʰˌ ˍ˖ ʰ˄ʻˊ˗ˉ˖˄ ς PPD (Predicted Percent of Dissatisfied People) 

ʶʾ˄ʰʽ ˇʽ ʵˏˇ ʵʶʾˁˍʶˌ ʻʶˊ˃ʽˁʺˌ ʱ˄ʶˋʹˌ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ʰˉˈ ˍˇ˄ ʾʵʽˇ ˍˇ˄ CŀƴƎŜǊΣ 

όCŀƴƎŜǊΣ мфунύΣ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ʻʶˊ˃ʽˁʺˌ ʱ˄ʶˋʹˌΦ ɸʶˊ˃ʽˁʺ ʱ˄ʶˋʹ 
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ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˈˍʰ˄ ʹ ˉˊʰʴ˃ʰˍʽˁʺ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ʵʷˊ˃ʰˍˇˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ 

ʶˋ˖ˍʶˊʽˁʺ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍʹ˄ ʰʾˋʻʹˋʹ ˍʹˌ ʻʶˊ˃ʽˁʺˌ 

ʽˋˇˊˊˇˉʾʰˌΦ ɮˎˍʺ ʹ ʰʾˋʻʹˋʹ ˉˊˇˁʰ˂ʶʾˍʰʽ ˈˍʰ˄ ʹ ʶ˄ʷˊʴʶʽʰ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ 

˃ʶˍʰʲˇ˂ʽˋ˃ˈ ˍˇˎ ˋ˗˃ʰˍˇˌ ʶ˅ʽˋ˗˄ʶˍʰʽ ˃ʶ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍˎ˔ˈ˄ ˃ʹ˔ʰ˄ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ 

όˁʽ˄ʺˋʶʽˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶˁˍʶ˂ˇˏ˃ʶύ ˁʰʽ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ˉˇˎ ˔ʱ˄ʶˍʰʽ ˃ˈ˄ʽ˃ʰ ʰˉˈ ˍˇ 

ˋ˗˃Φh ɲʹ˂ʰʵʺΣ ˇʽ ɲʶʾˁˍʶˌ ɲˎˋ˒ˇˊʾʰˌ PMV ʶˁ˒ˊʱʸˇˎ˄ ˍʹ˄ ʽˁʰ˄ˇˉˇʾʹˋʹ ʺ ˃ʹΣ ˍˇˎ 

ʰ˄ʻˊ˗ˉˇˎ ʰˉˈ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍʽˌ ʶˉʽˁˊʰˍˇˏˋʶˌ ˋˎ˄ʻʺˁʶˌ. 

ʁʽ ʵʶʾˁˍʶˌ ʰˎˍˇʾ ʶ˅ʰˊˍ˗˄ˍʰʽ ʱ˃ʶˋʰ ʰˉˈ : 

- ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ˍʹ˄ ˎʴˊʰˋʾʰΣ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ʰ˄ʷ˃ˇˎ ˁʰʽ ˍʹ ˋ˔ʶˍʽˁʺ 

˄ʷ˒˖ˋʹ 

- ˍʹ˄ ʹ˂ʽʰˁʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˍˇˉʽˁʱ ˁʰʽ ˔ˊˇ˄ʽˁʱΣ  

- ˍʹ˄ ʶ˄ʵˎ˃ʰˋʾʰ ˁʰʽ ˍˇ ˃ʶˍʰʲˇ˂ʽˋ˃ˈ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˋʶ ˋ˔ʷˋʹ ˁʰʽ ˃ʶ ˍʽˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʷˌ ˍˇˎ 

ʆˇ ʰˉˇʵʶˁˍˈ ʶˏˊˇˌ PMV ɹ ʽʰ ʻʶˊ˃ʽˁʺ ʱ˄ʶˋʹ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ -0Σр ʷ˖ˌ ҌлΣр ʴʽʰ 

ʶˋ˖ˍʶˊʽˁˈ ˔˗ˊˇΦ 

ʃʾ˄ʰˁʰˌ нΦоΦмΦмΦ ʂˊʽʰ ʵʶʽˁˍ˗˄ 

 

ɳʽˁˈ˄ʰ 2.3.1.1 ɼ˂ʾ˃ʰˁʰ ɲʶʾˁˍʹ ɸʶˊ˃ʽˁʺˌ ɯ˄ʶˋʹˌ 
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2.3.1.2 ɲɳɹɼʆɶʅ PPD (PREDICTED PERCENT OF DISSATISFIED PEOPLE) 

 

ʁ ʵʶʾˁˍʹˌ PPD ʶˁ˒ˊʱʸʶʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˉˇˎ ʶʾ˄ʰʽ ʵˎˋʰˊʶˋˍʹ˃ʷ˄ˇʽ 

ʰˉˈ ˍʽˌ ʻʶˊ˃ʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ˍˇ ˇˉˇʾˇ ̄ ˊˇˁʰ˂ʶʾˍʰʽ ˈˍʰ˄ ˋˍˇ ˔˗ˊˇ ˂ʰ˃ʲʱ˄ˇˎ˄ ˔˗ˊʰ 

˅ʰ˒˄ʽˁʷˌ ˁʰʽ ˃ʹ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʶˌ ʰ˂˂ʰʴʷˌ ˋˍʽˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˋˍʽˌ 

ˉˊˇˋ˖ˉʽˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ʴʽʰ ʻʶˊ˃ʽˁʺ ʱ˄ʶˋʹΦ ʁ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍˇˎ ʴʾ˄ʶˍʰʽ 

ˋˎ˄ʰˊˍʺˋʶʽ ˍʹˌ ʰ˄ˍʾˋˍˇʽ˔ʹˌ ˍʽ˃ʺˌ ˍˇˎ ʵʶʾˁˍʹ ta±. 

ʆˇ ʰˉˇʵʶˁˍˈ ʶˏˊˇˌ PPD ɹ ʽʰ ʻʶˊ˃ʽˁʺ ʱ˄ʶˋʹ ʶʾ˄ʰʽ ˃ʷ˔ˊʽ мл҈Σ  

 

                      ɳʽˁˈ˄ʰ нΦоΦмΦнΦм  ʅˎˋ˔ʷˍʽˋʹ ʵʶʽˁˍ˗˄ PMV-PPD 

 

ɮˉˈ ˍʹ˄ ɳʽˁˈ˄ʰ 2.3.1.2.1 ɹ ʾ˄ʶˍʰʽ ʶ˃˒ʰ˄ʷˌ ˈˍʽ ʹ ˍʽ˃ʺ ˍˇˎ ʵʶʾˁˍʹ tt5 ʰˎ˅ʱ˄ʶʽ ˈˋˇ ʹ 

ˍʽ˃ʺ ˍˇˎ ʵʶʾˁˍʹ ta± ʰˉˇ˃ʰˁˊˏ˄ʶˍʰʽ ʰˉˈ ˍʹ ˃ʹʵʶ˄ʽˁʺ ˇˎʵʷˍʶˊʹ ˍʽ˃ʺ ˁʰʽΣ 

ʶˉˇ˃ʷ˄˖ˌΣ ʰˎ˅ʱ˄ʶˍʰʽ ˁʰʽ ʹ ʵˎˋʰˊʷˋˁʶʽʰ ʴʽʰ ˍˇ ʻʶˊ˃ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Φ ɮˁˈ˃ʰ ˁʰʽ ʰ˄ 

ˇ ʵʶʾˁˍʹˌ PMV ʶʾ˄ʰʽ ˃ʹʵʷ˄Σ ʻʰ ˎˉʱˊ˔ʶʽ ˉʱ˄ˍʰ ʷ˄ʰ ˉˇˋˇˋˍˈ ˔ˊʹˋˍ˗˄ ˍˇˎ ˁˍʽˊʾˇˎΣ 

ˉʶˊʾˉˇˎ ˋˍˇ р҈Σ ˈˉˇˎ ʻʰ ʵʹ˂˗˄ʶʽ ˈˍʽ ʰʽˋʻʱ˄ʶˍʰʽ ʵˎˋ˒ˇˊʾʰΦ ɮˎˍˈ ˋˎ˃ʲʰʾ˄ʶʽ ʴʽʰˍʾ 

ʹ ʻʶˊ˃ʽˁʺ ʱ˄ʶˋʹ ʶ˅ʰˊˍʱˍʰʽ ˁʰʽ ʰˉˈ ˉˊˇˋ˖ˉʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʰʽ ʶʾ˄ʰʽ ˉˇ˂ˏ 

ʵˏˋˁˇ˂ˇ ˄ʰ ˁʰ˂ˎ˒ˍˇˏ˄ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˔ˊʺˋˍʶˌ ˍˇˎ ˁˍʽˊʾˇˎ ˍʰˎˍˈ˔ˊˇ˄ʰΦ 
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3: ɳʄʍʆɶɾɮʆʁɽʁɱɹɮ 

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶˁˉˇ˄ʺʻʹˁʶ ˋˍʽˌ ʊˇʽˍʹˍʽˁʷˌ ɳˋˍʾʶˌ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌΣ 

ˁʰʻ˗ˌ ˍˇ ˉˊ˗ˍˇ ˃ʷˊˇˌ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ˋˎ˂˂ˇʴʺ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˃ʶ 

ˍʹ ˔ˊʺˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Φ ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰˉˇˍʶ˂ˇˏ˄ ҡʽʰ ʰˉˈ ˍʽˌ ˉʽˇ  

ʵʽʰʵʶʵˇ˃ʷ˄ʶˌ ˍʶ˔˄ʽˁʷˌ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄Σ ʵʽˈˍʽ ˁʱʻʶ ʱˍˇ˃ˇ ˁʰ˂ʶʾˍʰʽ ˄ʰ 

ʰˉʰ˄ˍʺˋʶʽ ˋˍˇ ʾʵʽˇ ˋˏ˄ˇ˂ˇ ʶˊ˖ˍʺˋʶ˖˄Σ ˇʽ ˇˉˇʾʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ҡʽʰ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʹ 

ˋʶʽˊʱΦ ɳˉʾˋʹˌ ʶʾ˄ʰʽ ˉˊʰˁˍʽˁʱ ˁʰʽ ˉʰˊʷ˔ˇˎ˄ ʷ˄ʰ˄ ˉˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˍˊˈˉˇ 

ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ʰˉʰ˄ˍʺˋʶ˖˄ ʰˉˈ ʷ˄ʰ ʵʶʾʴ˃ʰ ʶˊ˖ˍ˗˃ʶ˄˖˄ ˉˇ˂ˏ ʶˎˊˏˍʶˊˇ ʰˉˈ ʰˎˍˈ 

ˉˇˎ ʶˉʽˍˊʷˉʶʽ ˇˉˇʽʰʵʺˉˇˍʶ ʱ˂˂ʹ ˍʶ˔˄ʽˁʺΦ ʃˊʽ˄ ˍʹ˄ ʰ˄ʰ˒ˇˊʱ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ 

ʶˊ˖ˍʺˋʶ˖˄ ˉˊˇˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʵʽʶˎˁˊʽ˄ʾʸʶˍʰʽ ˈˍʽ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ ʻʰ ˒ʷˊˇˎ˄ ˇʽ 

ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ ʰˎˋˍʹˊʱ ʶ˃ˉʽˋˍʶˎˍʽˁʷˌ ˁʰʽ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˋ˖ˋˍʷˌ 

ʺ ˂ʰ˄ʻʰˋ˃ʷ˄ʶˌ ʰˉʰ˄ˍʺˋʶʽˌΦ ɱʽʰ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʷˊʶˎ˄ʰ ˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ 

ʵʽʰ˄ʶ˃ʺʻʹˁʰ˄ ˋʶ ол ˒ˇʽˍʹˍʷˌ ʵʽʰ˒ˈˊ˖˄ ˍ˃ʹ˃ʱˍ˖˄ ˁʰʽ ˁʰˍʹʴˇˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋʶ 4 

ʲʰˋʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌΥ  

1. ɲʹ˃ˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ 

2. ɸʶˊ˃ˇˁˊʰˋʾʰ-ʌˏ˅ʹ-ʇʴˊʰˋʾʰ 

3. ʋˊʺˋʹ ʹ˂ʶˁˍˊʽˁ˗˄ ˋˎˋˁʶˎ˗˄ 

4. ʊ˖ˍʽˋ˃ˈˌ 

ɼʱʻʶ ˁʰˍʹʴˇˊʾʰ ̱ ˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʰˉˇˋˁˇˉʶʾ ˋˍˇ ˄ʰ ˁʰ˂ˏ˕ʶʽ ҡʽʰ ʰˉˈ ˍʽˌ ʷ˄˄ˇʽʶˌ 

ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ʻʷ˃ʰ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˁʰʽ ˄ʰ ʶˁ˃ʰʽʶˏˋʶʽ ˍʽˌ 

ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍʹˌ ʷˊʶˎ˄ʰˌΦ 

ɴˉʶʽˍʰ ʰˉˈ ˍʹ ˋˎ˂˂ˇʴʺ ˍˇˎˌΣ ʰˁˇ˂ˇˎʻʶʾ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍˇˎˌ ˃ʶ ˍˇ SPSS ˁʰʻ˗ˌ ʶʾ˄ʰʽ 

ˍˇ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰ ʴʽʰ ˍʹ˄ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄Φ ʆʰ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˁ˖ʵʽˁˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˍʰ˅ʽ˄ˇ˃ʺʻʹˁʰ˄ ˋʶ ˁʰˍʹʴˇˊʾʶˌΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰ 

ʰ˄ʰ˂ˏʻʹˁʰ˄ ˁʰʽ ʶ˅ʺ˔ʻʹˋʰ˄ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʲʱˋʶʽ ˍ˖˄ ʵˎ˄ʰˍˇˍʺˍ˖˄ ˉˇˎ 

ˉˊˇ̀˒ ʷˊʶʽ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ʶʽˁˈ˄ʰ 1. 
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ɳʽˁˈ˄ʰ оΦмΥ ʃˊˈʴˊʰ˃˃ʰ {t{{ 

ɮˉˈ ˍʹ˄ ɳʽˁˈ˄ʰ оΦм ɻ ʽʰˁˊʾ˄ˇ˄ˍʰʽ ˇʽ ˋˍʺ˂ʶˌΥ 

1. bŀƳŜ όˈ˄ˇ˃ʰύΥ ˁ ʰʻˇˊʾʸʶʽ ̱  ̌̍ ˄ˇ˃ʰ ̱ ʹˌ ˃ ʶˍʰʲ˂ʹˍʺˌ      

2. ¢ȅǇŜ όˍˏˉˇˌύΥ  ˁʰʻˇˊʾʸʶʽ  ˍ ̌ ʁ ʾʵˇˌ  ʵʶʵˇ˃ʷ˄˖˄  ɹ ʽʰ  ˁʱʻʶ  ˃ʶˍʰʲ˂ʹˍʺΦ 

ʋ́ ʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˖ˌ ʶʾʵˇˌ ˃ʶˍʰʲ˂ʹˍʺˌ ˍʹ˄ 

ʶˉʽ˂ˇʴʺ  numeric,   ʻʶ˖ˊˇˏ˃ʶ   ˈˍʽ  ˍ ̌ ʶʾʵˇˌ  ˍ˖˄  ʵʶʵˇ˃ʷ˄˖˄  ʶʾ˄ʰʽ  

ʰˊʽʻ˃ˇʾΦ 

3. ²ƛŘǘƘόˉ˂ʱˍˇˌύΥˁʰʻˇˊʾʸʶʽ ̱  ̌˃ ʷʴʽˋˍˇ h ˊʽʻ˃ˈ ̝ ʰˊʰˁˍʺˊ˖˄ ̄ ˇˎ ˃ ˉˇˊˇ

ˏ ˄˄  h ˁ ʰˍʰ˔˖ˊʹʻˇˏ˄ ̀ ˍʹ ˃ ʶˍʰʲ˂ʹˍʺΦ 

4. 5ŜŎƛƳŀƭǎόʵʶˁʰʵʽˁʱ  ˋˍˇʽ˔ʶʾʰ  ʰˊʽʻ˃˗˄ύΥ ˁ ʰ̒ˇˊʾʸʶʽ ̱  ̌˃ ʷʴʽˋˍˇ h ˊʽʻ˃ˈ

 ɻ ʶˁʰʵʽˁ˗˄  ̄ ˇˎ ˃ ˉˇˊˇˏ˄ ˄  hˁ ʰˍʰ˔˖ˊʹʻˇˏ˄ ̀ ˍʹ ˃ ʶˍʰʲ˂ʹˍʺΦ 

5. [ŀōŜƭ όˍʾˍ˂ˇˌύΥ ʻʶ˖ˊˇˏ˃ʶ ˖ˌ ˍʾˍ˂ˇ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˍ˖˄ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ 

6. ±ŀƭǳŜόˍʽ˃ʺύΥˁʰʻˇˊʾʸʶʽ  ˍˇˎˌ  ˁ˖ʵʽˁˇˏˌΣ  ˋ ʁ ʰˊʽʻ˃ʹˍʽˁʺ  ˃ˇˊ˒ʺΣ  ˁʰʽ  ˍ

ʽˌ  ʶˊ˃ʹ˄ʶʾʶˌ  ˍˇˎˌ  ˉˇˎ  ˒ʽ˂ˇ˅ʶ˄ʶʾ   ́ ˃ʶˍʰʲ˂ʹˍʺ όɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ 

ʻʶ˖ˊʺˋʰ˃ʶ ˍʹ˄ ˍʽ˃ʺ ΨлΩҐɯ˄ʵˊʰˌ ˁʰʽ ˍʹ˄ ˍʽ˃ʺ ΨмΩҐɱˎ˄ʰʾˁʰ ʴʽʰ 

˃ʶʴʰ˂ˏˍʶˊʹ ʶˎˁˇ˂ʾʰ ˋˍˇ ˉʷˊʰˋ˃ʰ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄Φ 

7. aƛǎǎƛƴƎόʰˉ˗˂ʶʽʰύΥˁʰʻˇˊʾʸʶʽ  ˍʽˌ  ˍʽ˃ʷˌ  ˃ʶˍʰʲ˂ʹˍ˗˄  ˉˇˎ  ˍ ̌ SPSS,  ˋ

ˍʹ˄  h ˄ʱ˂ˎˋʹ  ɻ ʶʵˇ˃ʷ˄˖˄Σ  ̒  h ̒ ʶ˖ˊʶʾ  ̍ ˍʽ  ʁ ʾ˄ʰʽ  ʁ ˂˂̔̄ ʶʾˌΦ όʅʶ ˈ˂ʶˌ ˍʽˌ 

ʶˊ˖ˍʺˋʶʽˌ ˍˇ ʷ˔ˇˎ˃ʶ ʻʶ˖ˊʺˋʶʽ лύΦ 

8. /ƻƭǳƳƴǎόˋˍʺ˂ʶˌύΥ  ˁʰʻˇˊʾʸʶʽ  ˍ ̌ ˉ˂ʺʻˇˌ  ˋˍʹ˂˗˄  ˍʹˌ  ˃ʶˍʰʲ˂ʹˍʺˌΣ  ˉ

ˇ  ˎ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ̀ ˍʹ  Dataview, ̝ ˖ˊʾˌ ˄  hʁ ˉʹˊʶʱʸʶˍʰʽ ̌   ˉˊʰʴ˃ʰˍʽˁˈˌ

  h ˊʽʻ˃ˈˌ  ̝ ʰˊʰˁˍʺˊ˖˄  ̄ ˇˎ  ˃ ˉˇˊʶʾ  ˄  h ɻ ʶ˔ʻʶʾ  ́   ˃ ʶˍʰʲ˂ʹˍʺΦ 

9. !ƭƛƎƴόˋˍˇʾ˔ʽˋʹύΥˁʰʻˇˊʾʸʶʽ ̱ ˇ˄ ̱ ˊˈˉˇ ̄ ˇˎ ̒  h̀ ˍˇʽ˔ʾʸˇ˄ˍʰʽ ̱  hɻ ʶʵˇ˃ʷ˄

 h̀ ˍʰ  ˁ ʶ˂ʽʱ όʵʶ˅ʽʱΣ h ˊʽˋˍʶˊʱΣ ̄ ˂ʺˊ˖ˌΣ ̀ ˍˇ ˁ ʷ˄ˍˊˇύΦ 
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10. aŜŀǎǳǊŜό˃ʷˍˊʹˋʹύΥˁʰʻˇˊʾʸʶʽ  ˍʹ˄  ˁ˂ʾ˃ʰˁʰ  ˃ʷˍˊʹˋʹˌ  ˍʹˌ  ˃ʶˍʰʲ˂ʹˍ

ʺˌΣ  ˃  ʁ ̱ ˊʶʾˌ    ʁ ˉʽ˂ˇʴʷˌ (Nominal, Ordinal, Scale).  

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˈ˂ʶˌ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ ˋˎ˂˂ʷ˅ʰ˃ʶ ʰˉˈ ˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˋʶ ˃ˇˊ˒ʺ ʴˊʰ˒ʹ˃ʱˍ˖˄, ̝ ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ʶ˄ˍˇ˂ʺ ΨFreǉǳŜƴŎƛŜǎΩ 
˗ˋˍʶ ˄ʰ ʲˊˇˏ˃ʶ ˃ʶ ˍʽ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʹ ʾʵʽʰ ʰˉʱ˄ˍʹˋʹ ˋʶ ˁʱʻʶ ʶˊ˗ˍʹˋʹΦ ɮ˄ 
ʶˉʽʻˎ˃ˇˏ˃ʶ ˄ʰ ʶ˅ʶˍʱˋˇˎ˃ʶ ʰ˄ ˎˉʱˊ˔ʶʽ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ н ʶˊ˖ˍʺˋʶ˖˄ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ˍˇ˄ ʷ˂ʶʴ˔ˇ x2 ˁʰʻ˗ˌ  ʶʾ˄ʰʽ ʰˉˈ ˍʽˌ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ʶˌ ˍʶ˔˄ʽˁʷˌ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˉˇʽˇˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄. 

ʃʰˊʰʵˇ˔ʷˌ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ x2:   

мύ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʰˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍˎ˔ʰʾʰ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʰˉˈ ˍˇ˄ 
ˉ˂ʹʻˎˋ˃ˈ  

нύ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʶˌΣ ˁʱʻʶ ˉʰˊʰˍʺˊʹˋʹ ʵʹ˂ʰʵʺ ˉˊʷˉʶʽ 
˄ʰ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁˈ ˎˉˇˁʶʾ˃ʶ˄ˇ όʶˊ˖ˍ˗˃ʶ˄ˇύ  

оύ ʁʽ ˃ʶˍʰʲ˂ʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˉˇʽˇˍʽˁʷˌ 

 пύ ɸʰ ˉˊʷˉʶʽ ˍˇ ˉˇ˂ˏ ˍˇ нл҈ ˍ˖˄ ˁʶ˂ʽ˗˄ ˍˇˎ ˉʾ˄ʰˁʰ ˄ʰ ʷ˔ʶʽ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʹ 
ˋˎ˔˄ˈˍʹˍʰ ˁʱˍ˖ ʰˉˈ р. 

  

ɮˊ˔ʽˁʱ ˉˊˇˁˏˉˍˇˎ˄ ˍʰ ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ ʰˉˈ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ 

ˍ˖˄ ʶ˄ˇʾˁ˖˄Φ 

 

 

1  ́ɼʰˍʹʴˇˊʾʰ : ɲʹ˃ˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ 

1.ʊˏ˂ˇ 

    ἦ ɯ˄ʵˊʰˌ 

     ἦɱˎ˄ʰʾˁʰ  
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ɱˊʱ˒ʹ˃ʰ оΦм ɼʰʻˇˊʽˋ˃ˈˌ ˒ˏ˂ˇˎ 

 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid ɯ˄ʵˊʰˌ 17 56,7 56,7 56,7 

ɱˎ˄ʰʾˁʰ 13 43,3 43,3 100,0 

Total 30 100,0 100,0  

                ʃʾ˄ʰˁʰˌ оΦмΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ мʹ ʶˊ˗ˍʹˋʹ 

ɮˉˈ ˍˇ ɱ́ ʱ˒ʹ˃ʰ 3.1 ˋˎ˃ˉʶˊʰʾ˄ˇˎ˃ʶ ˈˍʽ ˇʽ ʱ˄ʵˊʶˌ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰ 

ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ ˍʽˌ ʴˎ˄ʰʾˁʶˌ ˃ʶ ˉˇˋˇˋˍˈ ˋˎ˃˃ʶˍˇ˔ʺˌ рт҈ ˉʶˊʾˉˇˎΣ ʶ˄˗ ˋˍʽˌ 

ʴˎ˄ʰʾˁʶˌ  ʁ ʾ˄ʰʽ поΣо҈Φ 
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2. ʅ˔ˇ˂ʺ 

ἦɾɶʃɳʄ 

ἦɾɶʋʁʃ 

ἦɮʄʋɾɶʋ 

ἦɶɾɾʇ 

ἦɾʃɲ 

 

 

ɱˊʱ˒ʹ˃ʰ оΦн ʅ˔ˇ˂ʺ  
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 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid ɾɶʃɳʄ 10 33,3 33,3 33,3 

ɾɶʋʁʃ 3 10,0 10,0 43,3 

ɮʄʋɾɶʋ 3 10,0 10,0 53,3 

ɶɾɾʇ 9 30,0 30,0 83,3 

ɾʃɲ 5 16,7 16,7 100,0 

Total 30 100,0 100,0  

        ʃʾ˄ʰˁʰˌ оΦнΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ɹ ʽʰ ˍʹ˄ нʹ ʶˊ˗ˍʹˋʹ 

 

ɮˉˈ ˍˇ ʴˊʱ˒ʹ˃ʰ оΦн ˉʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ʷ˔ˇˎ˃ʶ ˋˎ˂˂ʷ˅ʶʽ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰˉˈ ˈ˂ʶˌ ˍʽˌ 

ˋ˔ˇ˂ʷˌ ˍˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ɼˊʺˍʹˌ. ɾʶʴʰ˂ˏˍʶˊʹ ˋˎ˃˃ʶˍˇ˔ʺ ˎˉʱˊ˔ʶʽ ʰˉˈ ˍʹ ˋ˔ˇ˂ʺ 

ɾʹ˔ʰ˄ʽˁ˗˄ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ όооΣо ҈ύ ˁʰʽ ʰˉˈ ˍʹ ˋ˔ˇ˂ʺ ɶ˂ʶˁˍˊˇ˂ˈʴ˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ˁʰʽ 

ɾʹ˔ʰ˄ʽˁ˗˄ ʇˉˇ˂ˇʴʽˋˍ˗˄ όол҈ύΣ ʰˁˇ˂ˇˎʻʶʾ ˃ʶ мсΣт҈ ʹ ˋ˔ˇ˂ʺ ɾʹ˔ʰ˄ʽˁ˗˄ ʃʰˊʰʴ˖ʴʺˌ 

ˁʰʽ ɲʽˇʾˁʹˋʹˌ Σ ʶ˄˗ ˃ʽˁˊˈˍʶˊʹ ˋˎ˃˃ʶˍˇ˔ʺ ˎˉʱˊ˔ʶʽ ʰˉˈ ˍʹ ʅ˔ˇ˂ʺ ʁˊˎˁˍ˗˄ ʃˈˊ˖˄ ˁʰʽ 

ˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ όмл҈ύΦ 

 

 

3.ɴˍˇˌ 

 

ἦ1  ̌

ἦ2  ̌

ἦ3  ̌

ἦ4  ̌

ἦ5  ̌

ἦɾʶˍʰˉˍˎ˔ʽʰˁˈˌ ʊˇʽˍʹˍʺˌ 
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ɱˊʱ˒ʹ˃ʰ оΦо ɴˍˇˌ  

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 1ɞ 4 13,3 13,3 13,3 

2ɞ 6 20,0 20,0 33,3 

3ɞ 2 6,7 6,7 40,0 

4ɞ 4 13,3 13,3 53,3 

5ɞ 6 20,0 20,0 73,3 

>5o 8 26,7 26,7 100,0 

Total 30 100,0 100,0  

ʃʾ˄ʰˁʰˌ оΦоΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ оʹ ʶˊ˗ˍʹˋʹ 

 

ʃˊʷˉʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˍʰ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ нф ˉˊˇˉˍˎ˔ʽʰˁˇʾ 

˒ˇʽˍʹˍʷˌ ˁʰʽ ʷ˄ʰˌ ˃ˈ˄ˇ ˃ʶˍʰˉˍˎ˔ʽʰˁˈˌΦ ɴ˔ˇˎ˃ʶ ʰˉʰ˄ˍʺˋʶʽˌ ʰˉˈ ˈ˂ʰ ˍʰ ʷˍʹ ʰ˂˂ʱ ˍˇ 
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˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈΣ ʵʹ˂ʰʵʺ нт҈ ˉʶˊʾˉˇˎΣ ʰ˄ʺˁʶʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˉˇˎ ˒ˇʽˍˇˏ˄ ˋˍˇ 

ʃˇ˂ˎˍʶ˔˄ʶʾˇ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ р ʷˍʹΦ 

4 . ɲʽʱˊˁʶʽʰ ʵʽʰ˃ˇ˄ʺˌ ˋˍʹ˄ ɳˋˍʾʰ 

ἦм ˔ˊˈ˄ˇˌ 

ἦ2-п ˔ˊˈ˄ʽʰ 

ἦҔҐр ˔ˊˈ˄ʽʰ 

 

ɱˊʱ˒ʹ˃ʰ оΦп ɲʽʱˊˁʶʽʰ ɲʽʰ˃ˇ˄ʺˌ ˋˍʹ˄ ɳˋˍʾʰ 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1-4 ɢɟɧɜɘŬ 26 86,7 86,7 86,7 

>=5 ɢɟɧɜɘŬ 4 13,3 13,3 100,0 

Total 30 100,0 100,0  

ʃʾ˄ʰˁʰˌ оΦп ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ пʹ ʶˊ˗ˍʹˋʹ 
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ɮˉˈ ˍˇ ɱˊʱ˒ʹ˃ʰ оΦп ˉʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ ˃ʷ˄ʶʽ ʰˉˈ м-п ʷˍʹ ˋˍʹ˄ ʶˋˍʾʰΦ 

ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ мр ʰˉˈ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʶˊ˖ˍʺʻʹˁʰ˄Σ ˃ʷ˄ˇˎ˄ ˋˍʹ˄ ˒ˇʽˍʹˍʽˁʺ 

ʶˋˍʾʰ ˉʱ˄˖ ʰˉˈ н ˔ˊˈ˄ʽʰ ʱˊʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ˃ʰˌ ʵ˗ˋˇˎ˄ ˃ʽʰ ˁʰ˂ʺ ˁʰʽ 

ˁʰˍʰˍˇˉʽˋˍʽˁʺ ʶʽˁˈ˄ʰ ʴʽʰ ˍʹ˄ ʷˊʶˎ˄ʱ ˃ʰˌΦ 

2  ́ɼʰˍʹʴˇˊʾʰ : ʅˏˋˍʹ˃ʰ ʻʷˊ˃ʰ˄ˋʹˌκ˕ˏ˅ʹˌ ˔˗ˊˇˎ 

5. ɳʾˋˍʶ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌκʹ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ʻʷˊ˃ʰ˄ˋʹˌ ˍˇˎ ʵ˖˃ʰˍʾˇˎ ˋʰˌΤ 

ἦʂ˔ʽ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ 

ἦɹˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ  

 

ɱˊʱ˒ʹ˃ʰ оΦ р ɹˁʰ˄ˇˉˇʾʹˋʹ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ʻʷˊ˃ʰ˄ˋʹˌ  

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid ɧɢɘ ɘəŬɜɞˊɞɘɖɛɏɜɞɠ 3 10,0 10,0 10,0 

ɘəŬɜɞˊɞɘɖɛɏɜɞɠ 27 90,0 90,0 100,0 

Total 30 100,0 100,0  
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ʃʾ˄ʰˁʰˌ оΦр ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ рʹ ʶˊ˗ˍʹˋʹ 

ɮˊ˔ʽˁʱ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍʹ˄ ɳˊ˗ˍʹˋʹ р ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ п ʲʰʻ˃ʾʵʶˌ ʵʹ˂ʰʵʺ 

ɼʰʻˈ˂ˇˎ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌΣ ˂ʾʴˇ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌΣ ʰˊˁʶˍʱ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ ˁʰʽ ˉʱˊʰ 

ˉˇ˂ˏ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ ʰ˂˂ʱ ˂ˈʴ˖ ˍˇˎ ˃ʽˁˊˇˏ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ 

ˉˊˇˋʰˊ˃ˈˋʰ˃ʶ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ʵˏˇ ʲʰʻ˃ʾʵʶˌ ʵʹ˂ʰʵʺ 

ɹˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ ˁʰʽ ˃ʹ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ ˗ˋˍʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ SPPS ˄ ʰ ʷ˔ʶʽ ˉʽˇ ʷʴˁˎˊʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ɱˊʱ˒ʹ˃ʰ 3.5Σ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʶ˄ˇʾˁ˖˄ 

ʶʾ˄ʰʽ ʶˎ˔ʰˊʽˋˍʹ˃ʷ˄ˇ ˃ʶ ˍʹ ʻʷˊ˃ʰ˄ˋʹ ˍˇˎ ʵ˖˃ʰˍʾˇˎ ˍˇˎ ˁʰʻ˗ˌ ˍˇ ˉˇˋˇˋˍˈ ʰʴʴʾʸʶʽ ˍˇ 

90%. 

 

сΦɳʾˋˍʶ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌκʹ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ˕ˏ˅ʹˌ ˍˇˎ ʵ˖˃ʰˍʾˇˎΤ 

ἦʂ˔ʽ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ 

ἦɹˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ  

 

 

ɱˊʱ˒ʹ˃ʰ оΦс ɹˁʰ˄ˇˉˇʾʹˋʹ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ˕ˏ˅ʹˌ 
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ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ɱ́ ʱ˒ʹ˃ʰ 3.6 ˍˇ млл҈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʶʾ˄ʰʽ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇ ˃ʶ ˍˇ 

ˋˏˋˍʹ˃ʰ ˕ˏ˅ʹˌ ˍˇˎ ʵ˖˃ʰˍʾˇˎ ˍˇˎˌΦ ʃˊʷˉʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˋˍʰ ˍʷ˂ʹ ɮˎʴˇˏˋˍˇˎ 

ˍˇˎ нлмп ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˁ˂ʽ˃ʰˍʽˋˍʽˁʱ ˁʰʽ ˋˍʰ ту ʵ˖˃ʱˍʽʰ ˍʹˌ ˒ˇʽˍʹˍʽˁʺˌ ʶˋˍʾʰˌΣ ˍˇ 

ˇˉˇʾˇ ʰˉˈ ˈˍʽ ˒ʰʾ˄ʶˍʰʽ ʽˁʰ˄ˇˉˇʾʹˋʶ ̄ ˂ʺˊ˖ˌ ̱ ˇˎˌ ˒ˇʽˍʹˍʷˌΦ 

тΦɸʶ˖ˊʶʾˍʶ ˈˍʽ ʷ˔ʶʽ ˎʴˊʰˋʾʰ ˍˇ ʵ˖˃ʱˍʽˈ ˋʰˌΤ 

ἦɿʰʽ    

 ἦ  ʂ˔ʽ 

 

ɱˊʱ˒ʹ˃ʰ оΦт ʇʴˊʰˋʾʰ ʵ˖˃ʰˍʾ˖˄  

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid ɧɢɘ 9 30,0 30,0 30,0 

ɜŬɘ 21 70,0 70,0 100,0 

Total 30 100,0 100,0  

ʃʾ˄ʰˁʰˌ оΦс ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ тʹ ʶˊ˗ˍʹˋʹ 
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ʅʶ ʴʶ˄ʽˁʷˌ ʴˊʰ˃˃ʷˌ ˉʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ όтл҈ύ 

ʻʶ˖ˊʶʾ ˈˍʽ ˎˉʱˊ˔ʶʽ ˎʴˊʰˋʾʰ ˋˍˇ ʵ˖˃ʱˍʽˈ ˍˇˎΦ ɲˎˋˍˎ˔˗ˌΣ ʵʶ˄ ʶʾ˃ʰˋˍʶ ˋʶ ʻʷˋʹ ˄ʰ 

ʴ˄˖ˊʾʸˇˎ˃ʶ ˍʹ˄ ʰˁˊʽʲʺˌ ʻʷˋʹ ˍ˖˄ ʵ˖˃ʰˍʾ˖˄ ˍ˖˄ ʰˍˈ˃˖˄ ˉˇˎ ʰˉʱ˄ˍʹˋʰ˄ ˋˍˇ 

ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ˗ˋˍʶ ˄ʰ ʵˇˏ˃ʶ ˋʶ ˍʽ ˇ˒ʶʾ˂ʶˍʰʽ ʹ ˎʴˊʰˋʾʰ ˁʱʻʶ ʵ˖˃ʰˍʾˇˎΦ  

 

 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʴʽʰ ˄ʰ ʵˇˏ˃ʶ ʰ˄ ˎˉʱˊ˔ʶʽ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ н ʶˊ˖ˍʺˋʶ˖˄ 

˔ˊʹˋʽ˃ˇˉˇʽʺˋʰ˃ʶ ˍʹ ˃ʷʻˇʵˇ x2.ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʻʷ˂ʰ˃ʶ ˄ʰ ʶ˅ʶˍʱˋˇˎ˃ʶ ˍʽˌ 

ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˎʴˊʰˋʾʰ ˃ʶ ̡ ʱˋʹ ˍˇ ˒ˏ˂ˇ ˍ˖˄ ʶˊ˖ˍ˗˃ʶ˄˖˄Φ  

 

ɱˊʱ˒ʹ˃ʰ у ʅˎˋ˔ʷˍʽˋʹ ˎʴˊʰˋʾʰˌ ˃ʶ ˒ˏ˂ˇ  
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ŪŮɤɟŮɑŰŮ ɧŰɘ ɏɢŮɘ ɡɔɟŬůɑŬ Űɞ 

ŭɤɛɎŰɘɧ ůŬɠ; 

Total ɧɢɘ ɜŬɘ 

ūɨɚɞ ȯɜŭɟŬɠ 4 13 17 

ũɡɜŬɑəŬ 5 8 13 

Total 9 21 30 

ʃʾ˄ʰˁʰˌ оΦт ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ ʶˊ˗ˍʹˋʹ ˋˎˋ˔ʷˍʽˋʹˌ ˒ˏ˂ˇˎ ˁʰʽ ˎʴˊʰˋʾʰˌ 

 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square ,782a 1 ,376   

Continuity Correctionb ,233 1 ,630   

Likelihood Ratio ,778 1 ,378   

Fisher's Exact Test    ,443 ,314 

Linear-by-Linear Association ,756 1 ,385   

N of Valid Cases 30     

a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 3,90. 

b. Computed only for a 2x2 table 

ʃʾ˄ʰˁʰˌ оΦу ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˎˋ˔ʶˍʾˋʶ˖˄ ˃ʶ ˍʹ ˃ʷʻˇʵˇ Ȅн 

 

ɮˉˈ ˍʹ ˃ʷʻˇʵˇ ˉˊˇʷˁˎ˕ʶ ˇ ˉʰˊʰˉʱ˄˖ ˉʾ˄ʰˁʰˌ ˈˉˇˎ: 

¶ ʋ2Υ ʶʾ˄ʰʽ ˇ ʰˊʽʻ˃ˈˌ ˋˍˇ ˉˊ˗ˍˇ ˁʶ˂ʾ όtŜŀǊǎƻƴ /Ƙƛ-square / Value)  

¶ ŘŦΥ ʶʾ˄ʰʽ ˇʽ ʲʰʻ˃ˇʾ ʶ˂ʶˎʻʶˊʾʰˌ όŘŜƎǊŜŜǎ ƻŦ ŦǊŜŜŘƻƳύ  

¶ -ŀǎȅƳǇǘƻǘƛŎ ǎƛƎƴƛŦƛŎŀƴŎŜΥ ʶʾ˄ʰʽ ˍˇ ʶˉʾˉʶʵˇ ʺ ʹ ˋˍʱʻ˃ʹ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ˁʰʽ 

ˋˎ˃ʲˇ˂ʾʸʶˍʰʽ ˃ʶ ˍˇ ǇΦ όʰ˄ pғлΣлр ˍˈˍʶ ˎˉʱˊ˔ʶʽ ʶ˅ʱˊˍʹˋʹύ 

 

ɯˊʰ ˁʰˍʰ˂ʺʴˇˎ˃ʶ ˋˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ʰ˒ˇˏ p(0,376)<05 ˎ ˉʱˊ˔ʶʽ ʶ˅ʱˊˍʹˋʹ ˃ʶˍʰ˅ˏ 

ˍ˖˄ н ʰˎˍ˗˄ ʶˊ˖ˍʺˋʶ˖˄Φ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍˇ поΣо҈ ˍ˖˄ ʰ˄ʵˊ˗˄ ʻʶ˖ˊʶʾ ˈˍʽ ʷ˔ʶʽ 

ˎʴˊʰˋʾʰ ˋˍˇ ʵ˖˃ʱˍʽˇΣ ʶ˄˗ ˃ˈ˄ˇ ˍˇ нт҈ ˉʶˊʾˉˇˎ ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˋˎ˃˒˖˄ʶʾ ˃ʰʸʾ ˍˇˎˌΦ  

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇˌ x2 ʵʶ˄ ʻʰ ˅ʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʻ˗ˌ ˋʶ ˁʰ˃ʾʰ ʱ˂˂ʹ ʶˊ˗ˍʹˋʹ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˎˋ˔ʷˍʽˋʹΣ ʰ˒ˇˏ ˇ 

ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ όол ˋˍˇ ˋˏ˄ˇ˂ˇύ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˃ʽˁˊˈˌΦ  
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8.ʅˎ˄ˇ˂ʽˁʱ ˉˈˋˇ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ ʶʾˋˍʶ ˃ʶ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʵ˖˃ʰˍʾˇˎΤ   

ἦʂ˔ʽ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ 

ἦɹˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ  

 

ɱˊʱ˒ʹ˃ʰ оΦф ɸʶˊ˃ˇˁˊʰˋʾʰ ʵ˖˃ʰˍʾˇˎ 

 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid ɧɢɘ ɘəŬɜɞˊɞɘɖɛɏɜɞɠ 1 3,3 3,3 3,3 

ɘəŬɜɞˊɞɘɖɛɏɜɞɠ 29 96,7 96,7 100,0 

Total 30 100,0 100,0  

ʃʾ˄ʰˁʰˌ оΦф ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ уʹ ʶˊ˗ˍʹˋʹ 

 

ɮˉˈ ˍˇ ʴˊʱ˒ʹ˃ʰ 3.9 ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˉʰˊʰˍʹˊʺˋˇˎ˃ʶ ˈˍʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ 

˒ˇʽˍʹˍ˗˄ όфт҈ύ ʶʾ˄ʰʽ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇ ʰˉˈ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˍˇ ʵ˖˃ʱˍʽˈ 
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ˍˇˎˌΣ ˍˇ ˇˉˇʾˇ ʶ˅ʰˊˍʱˍʰʽ ˒ˎˋʽˁʱ ˁʰʽ ʰˉˈ ˍʹ ʻʷˋʹ ˍˇˎ ʵ˖˃ʰˍʾˇˎΣ ˍˇ˄ 

ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ˍˇˎ h ˂˂ʱ ˁʰʽ ʰˉˈ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʻʷˊ˃ʰ˄ˋʹˌΦ 

 

9.ʃˈˋˇ ˋˍʰʻʶˊʺ ʶʾ˄ʰʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʵ˖˃ʰˍʾˇˎ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʹ˃ʷˊʰˌΤ  

ἦʂ˔ʽ ˋˍʰʻʶˊʺ 

ἦʅˍʰʻʶˊʺ 

 

ɱˊʱ˒ʹ˃ʰ оΦмл ɸʶˊ˃ˇˁˊʰˋʾʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʹ˃ʷˊʰˌ 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid ɧɢɘ ůŰŬɗŮɟɐ 5 16,7 16,7 16,7 

ůŰŬɗŮɟɐ 25 83,3 83,3 100,0 

Total 30 100,0 100,0  

ʃʾ˄ʰˁʰˌ оΦмл ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˋˇˋˍ˗˄ ʴʽʰ ˍʹ˄ фʹ ʶˊ˗ˍʹˋʹ 
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ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ɱˊʱ˒ʹ˃ʰ 3.10Σ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʶˊ˖ˍʹʻʷ˄ˍ˖˄ ʰˉʱ˄ˍʹˋʰ˄ 

ˈˍʽ ʶʾ˄ʰʽ ˋˍʰʻʶˊʺ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʻΩ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʹ˃ʷˊʰˌΦ ɾˈ˄ˇ ˍˇ мсΣт҈ 

ʻʶ˖ˊʶʾ ˈˍʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˃ʶˍʰʲʱ˂˂ʶˍʰʽ ˋˍʹ ˃ʷˊʰ ˋˍˇ ˇˉˇʾˇ ˋˎ˃ʲʱ˂˂ʶʽ ʹ ʻʷˋʹ ˁʰʽ 

ˇ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈˌ ˍˇˎ ʵ˖˃ʰˍʾˇˎΦ  

10.ɮ˄ ˋʰˌ ʵʽ˄ˈˍʰ˄ ʹ ʵˎ˄ʰˍˈˍʹˍʰΣ ʻʰ ʻʷ˂ʰˍʶ ˄ʰ ʷ˔ʶˍʶ ˉʶˊʽˋˋˈˍʶˊʹ ˉˊˈˋʲʰˋʹ ˋˍˇ 

ˋˏˋˍʹ˃ʰ ʻʷˊ˃ʰ˄ˋʹˌ ˁʰʽ ˕ˏ˅ʹˌΤ 

ἦʂ˔ʽ ʶʾ˃ʰʽ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌ ˃ʶ ˍʽˌ ˊˎʻ˃ʾˋʶʽˌ ʻʷˊ˃ʰ˄ˋʹˌ ˁʰʽ ˕ˏ˅ʹˌ 

ἦɿʰʽΣ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʷ˔˖ ˉˊˈˋʲʰˋʹ ˋˍˇ ˋʹ˃ʶʾˇ ˁʰʻˇˊʽˋ˃ˇˏ ˍʹˌ ˕ˏ˅ʹˌ ʺ ˍʹˌ 

ʻʷˊ˃ʰ˄ˋʹˌ ʰ˄ˍʾˋˍˇʽ˔ʰ 

 

 

 

ɱˊʱ˒ʹ˃ʰ оΦмм ʃˊˈˋʲʰˋʹ ˋˍˇ ˋˏˋˍʹ˃ʰ ʻʷˊ˃ʰ˄ˋʹˌ-˕ˏ˅ʹˌ  

 

 

 




































































































































































