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ɆɨɜŰɞɛɖ ɄŮɟɑɚɖɣɖ 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮůŰɘɎɕŮɘ ůŮ ŭɨɞ Ŭˊɧ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ Űɞɡ 

ɜɖůɘɩŰɘəɞɡ ɢɩɟɞɡ: Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɏɚɚŮɘɣɖɠ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ˊɟɤŰɑůŰɤɠ, əŬɘ ɖ 

ɡɣɖɚɐ Űɘɛɐ Űɖɠ ˊŬɟŬɔɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŭŮɡŰŮɟŮɡɧɜŰɤɠ. ȷɡŰɎ ŰŬ ŭɨɞ 

ɗɏɛŬŰŬ Ůɜ ˊɞɚɚɞɑɠ əŬɗɞɟɑɕɞɡɜ Űɘɠ ŬɜŬˊŰɡɝɘŬəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ Űɖɜ 

ɓɘɤůɘɛɧŰɖŰŬ Űɤɜ ɜɖůɘɤŰɘəɩɜ ˊŮɟɘɞɢɩɜ. ɋɠ ɛŮɚɏŰɖ ˊŮɟɑˊŰɤůɖɠ, ůŰɖɜ 

ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ŮˊɘɚɏɢɗɖəŮ Űɞ ɜɖůɑ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ, ˊɞɡ ŮɜŰɎůůŮŰŬɘ ůŰɞ 

ůɨɛˊɚŮɔɛŬ Űɤɜ ȹɤŭŮəŬɜɐůɤɜ əŬɘ ůŮ ɛɑŬ ɘŭɘŬɘŰɏɟɤɠ ŮɡŬɑůɗɖŰɖ ˊŮɟɘɞɢɐ ůŰŬ 

ůɨɜɞɟŬ ɛŮ Űɖɜ ɇɞɡɟəɑŬ.  

ũɘŬ Űɖɜ ɞɚɘůŰɘəɐ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ɔɑɜŮŰŬɘ 

ɛŮɚɏŰɖ Űɤɜ ɘŭɘŬɑŰŮɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ŬɡŰɎ ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ɔɜɩůɖ ůŮ ɛɑŬ ůŮɘɟɎ Ŭˊɧ ˊŮŭɑŬ 

(ůɡůŰɐɛŬŰŬ ŬűŬɚɎŰɤůɖɠ ɜŮɟɞɨ, ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ, ˊŬɟŬɔɤɔɐ 

ɡŭɟɞɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ-ɡŭɟɞůŰɟɧɓɘɚɞɘ, ůŰɞɘɢŮɑŬ əŬɘ ˊŬɟŬŭŮɑɔɛŬŰŬ ŮűŬɟɛɞɔɐɠ 

ɡɓɟɘŭɘəɩɜ ůɡůŰɖɛɎŰɤɜ), ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ ɞɘ ˊɘɗŬɜɏɠ əŬɘ ɞɘ ɓɏɚŰɘůŰŮɠ 

ˊɟŬəŰɘəɏɠ ɔɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ɜɖůɘɞɨ.            

ɆŰɖɜ ŮˊɧɛŮɜɖ űɎůɖ Űɖɠ ŮɟɔŬůɑŬɠ ɔɑɜŮŰŬɘ ŮəŰɑɛɖůɖ Űɤɜ Űɤɟɘɜɩɜ əŬɘ ɛŮɚɚɞɜŰɘəɩɜ 

ŮɜŮɟɔŮɘŬəɩɜ əŬɘ ɡŭŬŰɘəɩɜ ŬɜŬɔəɩɜ Űɞɡ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ əŬɘ ŭɘŬɛɞɟűɩɜŮŰŬɘ 

ɖ ˊɟɧŰŬůɖ ɡɚɞˊɞɑɖůɖɠ Ůɜɧɠ ɡɓɟɘŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ. ȷɜŬɚɨɞɜŰŬɘ ŰŬ ŰŮɢɜɘəɎ əŬɘ 

ɞɘəɞɜɞɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ ůɢŮŭɑɞɡ Űɞ ɞˊɞɑɞ ɗɏŰŮɘ ɤɠ ůŰɧɢɞ 

Űɖɜ ŮɝŬůűɎɚɘůɖ ŮˊŬɟəɩɜ ˊɞůɞŰɐŰɤɜ ɜŮɟɞɨ ɛŮ Űɞ ɢŬɛɖɚɧŰŮɟɞ ŭɡɜŬŰɧ əɧůŰɞɠ əŬɘ 

Űɖɜ ˊŬɟŬɔɤɔɐ ŮɜɏɟɔŮɘŬɠ Ŭˊɧ ȷɄȺ ɔɘŬ Űɖɜ ŮɜŮɟɔŮɘŬəɐ ŬɡŰɞɜɞɛɑŬ Űɞɡ ɜɖůɘɞɨ. ɇɞ 

ůɨɜɞɚɞ Űɤɜ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ɛɏŰɟɤɜ ŬˊɞůəɞˊŮɑ ůŮ ɛɑŬ ŬŮɘűɞɟɘəɐ ŭɘŬɢŮɑɟɘůɖ ˊɞɡ 

ɗŬ ůŰɞɢŮɨŮɘ ůŰɖɜ əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ Űɖɠ Űɞˊɘəɐɠ əɞɘɜɤɜɑŬɠ, ůŰɖɜ ˊɟɞůŰŬůɑŬ əŬɘ 

ůŰɞ ůŮɓŬůɛɧ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ŮɡɖɛŮɟɑŬ.      

 

ȿɏɝŮɘɠ ȾɚŮɘŭɘɎ: ȷɔŬɗɞɜɐůɘ, ȷɄȺ, ɆɡůŰɐɛŬŰŬ ŬűŬɚɎŰɤůɖɠ ɜŮɟɞɨ, ɈɓɟɘŭɘəɎ 

ůɡůŰɐɛŬŰŬ.  
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Abstract 

This thesis focuses on two of the major problems of insular space, through the 

case study of the Greek island of Agathonisi. This island is part of the Dodecanese 

group and it is located in a particularly sensitive area near the Turkish coast. The 

lack of water resources in combination with high price of electric power, are two 

of the basic problems that determine the growth potential and the sustainability of 

this place.  

In order to find a holistic treatment of the above problems, any particular 

characteristics of the island were evaluated. These characteristics in combination 

with scientific knowledge in a number of fields (such as water desalination 

systems, energy storage systems, hydroelectric power-turbines, components and 

application examples of hybrid systems) contributed to identify any possible 

practices, and finally the best one, in the case of Agathonisi.  

Furthermore, in this thesis, both the current and future energy and water needs of 

the municipality of Agathonisi are estimated with the purpose of investigating the 

feasibility of a designed hybrid system. Afterwards, the technical and economic 

characteristics of such a project are analyzed in detail. The aim of the hybrid 

system is to provide sufficient quantities of water at the lowest possible cost and 

energy production from renewable energy at low cost (and also energy 

autonomy). The proposed measures aim at the local community social well-being, 

protection and respect to the environment and economic prosperity in the base of 

sustainable development. 

 

 

Keywords: Agathonisi, Renewable energy sources, sea water desalination 

systems, hybrid systems.   
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ȺɡɢŬɟɘůŰɑŮɠ  

 

ȺɡɢŬɟɘůŰɩ Űɞɡɠ ɔɞɜŮɑɠ ɛɞɡ ȷɜŭɟɏŬ əŬɘ ɀŬɟɑŬ ȷɡɚɤɜɑŰɖ əŬɘ ŰŬ ŬŭɏɟűɘŬ ɛɞɡ 

ɄŬɜŬɔɘɩŰɖ əŬɘ ȾɡɟɘɎəɞ ȷɡɚɤɜɑŰɖ Űɧůɞ ɔɘŬ Űɖɜ ˊɜŮɡɛŬŰɘəɐ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ 

ɡɚɘəɐ ɓɞɐɗŮɘɎ Űɞɡɠ.  

ȺɡɢŬɟɘůŰɩ Űɞɜ űɑɚɞ ɛɞɡ, ůɡɜɎŭŮɚűɞ, ůɡɛűɞɘŰɖŰɐ əŬɘ Ɏɜɗɟɤˊɞ ˊɞɡ ůˊɎɜɘŬ 

ɔɜɤɟɑɕŮɘ əŬɜŮɑɠ ůŰɖ ɕɤɐ Űɞɡ ɀŬɜɩɚɖ ɅŬɚɚɘɎ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ ɓɞɐɗŮɘɎ Űɞɡ. 

ȺɨɢɞɛŬɘ ɜŬ Űɞɜ ůɡɜŬɜŰɩ ˊɞɚɚɏɠ űɞɟɏɠ ůŰɖ ɕɤɐ ɛɞɡ. 

ȺɡɢŬɟɘůŰɩ ŬəɧɛŬ ɧɚɞ Űɞ ŭɘŭŬəŰɘəɧ ˊɟɞůɤˊɘəɧ əŬɘ Űɖɜ ɔɟŬɛɛŬŰŮɑŬ Űɞɡ ȹɄɀɆ 

çɄŮɟɘɓɎɚɚɞɜ ï ȷɜɎˊŰɡɝɖè ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ, Űɖɜ Ŭɜɞɢɐ əŬɘ Űɖɜ ɓɞɐɗŮɘɎ Űɞɡɠ 

ůŰɞ ˊɟɧůɤˊɧ ɛɞɡ. Ⱥɚˊɑɕɤ ɜŬ ůŬɠ ŭɘəŬɑɤůŬ.  

ɄɎɜɤ Ŭˊɧ ɧɚŬ ŮɡɢŬɟɘůŰɩ Űɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ. ɇɖɜ ɔɡɜŬɑəŬ ɛɞɡ ɆɞűɑŬ 

ȷɗŬɜŬůɞˊɞɨɚɞɡ, ˊɞɡ ŰɩɟŬ ŮɑɜŬɘ ŭɘəɐ Űɖɠ ůŮɘɟɎ ɜŬ ŰŮɚŮɘɩůŮɘ Űɞ ŭɘəɧ Űɖɠ 

ɛŮŰŬˊŰɡɢɘŬəɧ, əŬɘ, ŰŬ ˊŬɘŭɘɎ ɛɞɡ ɀɎɟɘɞ əŬɘ ɁɘəɧɚŬ ȷɡɚɤɜɑŰɖ. ȱůŬůŰŬɜ ɖ 

ɏɛˊɜŮɡůɐ ɛɞɡ əŬɘ Űɞ əɑɜɖŰɟɧ ɛɞɡ. ɆŬɠ ŬɔŬˊɩ ˊɞɚɨ-ˊɞɚɨ əŬɘ ɢŬɑɟɞɛŬɘ ˊɞɡ ɗŬ 

ŮɑɜŬɘ əŬɘ ŮˊɑůɖɛŬ ɔɟŬɛɛɏɜɞ ůŮ ɏɜŬ əŮɑɛŮɜɞ ˊɞɡ, ɎɔɜɤůŰɞ, ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

ŮɟɔŬɚŮɑɞ əŬɘ ɔɘŬ ŮůɎɠ ůŰɞ ɛɏɚɚɞɜ. 
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1 ȺɘůŬɔɤɔɐ 

1.1 ȷɜŰɘəŮɑɛŮɜɞ ȺɟɔŬůɑŬɠ 

ȼ ȺɚɚɎŭŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɖɜ ˊɞɚɡɜɖůɘɤŰɘəɧŰɖŰŬ əŬɘ Űɖɜ 

ŮˊŬűɐ Űɖɠ ɛŮ Űɖɜ ɗɎɚŬůůŬ. ɇŬ ɜɖůɘɎ Űɞɡ ȷɘɔŬɑɞɡ əŬɘ əɡɟɑɤɠ ŰŬ ɛɘəɟɧŰŮɟŬ əŬɘ 

ˊɚɏɞɜ ŬˊɞɛŬəɟɡůɛɏɜŬ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ɛɑŬ ůŮɘɟɎ ůɖɛŬɜŰɘəɩɜ ˊɟɞəɚɐůŮɤɜ ˊɞɡ 

Ůɜ ŰɏɚŮɘ ɗŬ əŬɗɞɟɑůɞɡɜ Ŭɜ ɞɘ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ɗŬ Ůˊɘɓɘɩůɞɡɜ. ɇɞ ȷɔŬɗɞɜɐůɘ 

ŮɜŰɎůůŮŰŬɘ ůŰɞ ůɨɛˊɚŮɔɛŬ Űɤɜ ȹɤŭŮəŬɜɐůɤɜ əŬɘ ŬˊɞŰŮɚŮɑ ɘŭɘŬɑŰŮɟŬ ŮɡŬɑůɗɖŰɖ 

ˊŮɟɘɞɢɐ ɔɘŬ Űɖɜ ɢɩɟŬ Ŭˊɧ əɎɗŮ Ɏˊɞɣɖ (ˊŬɟŬɛŮɗɧɟɘɞɠ ˊŮɟɘɞɢɐ ɛŮ ɛɘəɟɧ 

ˊɚɖɗɡůɛɧ, ɛŮɔɎɚɞ űɡůɘəɧ ˊɚɞɨŰɞ əɚˊ). ȰɜŬ Ŭˊɧ ŰŬ ɓŬůɘəɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ Űɞɡ 

ȷɔŬɗɞɜɖůɑɞɡ- əŬɘ ɧɢɘ ɛɧɜɞ- ŬˊɞŰŮɚŮɑ ɖ ɏɚɚŮɘɣɖ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. ɇɞ ɜŮɟɧ 

ŬˊɞŰŮɚŮɑ ɑůɤɠ Űɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ˊŬɟɎɔɞɜŰŬ ɕɤɐɠ əŬɘ ŮɡɖɛŮɟɑŬɠ əŬɘ ŮɑɜŬɘ 

ŬɜŬɜŰɘəŬŰɎůŰŬŰɞ. ȼ ɛɏɢɟɘ ůɐɛŮɟŬ ɚɨůɖ Űɖɠ ɛŮŰŬűɞɟɎɠ ɜŮɟɞɨ əɞůŰɑɕŮɘ ˊɞɚɚɎ 

ɢɟɐɛŬŰŬ əŬɘ ˊɟɞůűɏɟŮɘ ŮɚɎɢɘůŰŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ŬɜɎˊŰɡɝɖɠ ɔɘŬ Űɞ ɜɖůɑ. ȼ 

ˊɟɞɛɐɗŮɘŬ ɜŮɟɞɨ ɛŮ ɡŭɟɞűɧɟŬ ˊɚɞɑŬ əɞůŰɑɕŮɘ ɔɨɟɤ ůŰŬ 12,5 Ůɡɟɩ ŬɜɎ əɡɓɘəɧ, 

ɔŮɔɞɜɧɠ ˊɞɡ əŬɗɘůŰɎ Űɖɜ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ɤɠ ŬɔŬɗɞɨ ˊɞɚɡŰŮɚŮɑŬɠ.  

ɄŬɟɎɚɚɖɚŬ ɛŮ Űɞ ˊɟɧɓɚɖɛŬ ɡŭɟɞŭɧŰɖůɖɠ, Űɞ ȷɔŬɗɞɜɐůɘ ɧˊɤɠ əŬɘ ɎɚɚŮɠ 

ɜɖůɘɤŰɘəɏɠ ˊŮɟɘɞɢɏɠ ɏɢɞɡɜ ɜŬ ŬɜŰɘɛŮŰɤˊɑůɞɡɜ əŬɘ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŮˊɎɟəŮɘŬɠ 

ŬɚɚɎ əŬɘ Űɞɡ əɧůŰɞɡɠ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ. ɇɞ ȷɔŬɗɞɜɐůɘ ŭɘŬɗɏŰŮɘ ɏɜŬ 

ɛɘəɟɧ ůŰŬɗɛɧ ˊŬɟŬɔɤɔɐɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɛŮ ˊŮŰɟɏɚŬɘɞ, ɞ ɞˊɞɑɞɠ 

əŬɚɨˊŰŮɘ Űɞ ůɨɜɞɚɞ Űɖɠ ɕɐŰɖůɖɠ. ȼ ˊŬɟŬɔɤɔɐ ŮɜɏɟɔŮɘŬɠ ɧɛɤɠ ůŮ ŰɏŰɞɘŮɠ 

ˊŮɟɘɞɢɏɠ ɚɧɔɤ Űɤɜ ɘŭɘŬɑŰŮɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡɠ ůɡɜŮˊɎɔŮŰŬɘ ɡˊɏɟɞɔəɞ 

əɧůŰɞɠ ɔɘŬ Űɞɜ ˊɎɟɞɢɞ ŮɜɏɟɔŮɘŬɠ ŬɚɚɎ əŬɘ ˊŮɟɘɞɟɘůɛɞɨɠ ɤɠ ˊɟɞɠ Űɖɜ 

əŬŰŬɜɎɚɤůɖ. ȰŰůɘ ɖ ŮɔəŬŰɎůŰŬůɖ ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ, ˊɞɡ ŬˊɞŰŮɚɞɨɜ ɚɨůɖ 

ɔɘŬ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɡŭɟɞŭɧŰɖůɖɠ, ˊɞɚɚɏɠ űɞɟɏɠ əɤɚɨŮŰŬɘ Ŭˊɧ Űɖɜ ɏɚɚŮɘɣɖ 

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɐ ŮˊɘɓŬɟɨɜŮɘ Űɞ ɐŭɖ ɡɣɖɚɧ əɧůŰɞɠ ɖɚŮəŰɟɞŭɧŰɖůɖɠ Űɤɜ 

ˊŮɟɘɞɢɩɜ ŬɡŰɩɜ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ ɖ ŮɘůŬɔɤɔɐ ŬɜŬɜŮɩůɘɛɤɜ ˊɖɔɩɜ 

ŮɜɏɟɔŮɘŬɠ ůŮ ɛɘəɟɎ ůɡůŰɐɛŬŰŬ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŭɨůəɞɚɖ əŬɘ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ɝŮˊŮɟɜɎŮɘ Űɞ 20% Űɖɠ ůɡɜɞɚɘəɐɠ ˊŬɟŬɔɧɛŮɜɖɠ ŮɜɏɟɔŮɘŬɠ, ɢɤɟɑɠ Ůɘŭɘəɧ ůɢŮŭɘŬůɛɧ.  

ɆŰɞ ɔŮɜɘəɧŰŮɟɞ ˊɚŬɑůɘɞ Űɤɜ ŮɡɟɤˊŬɥəɩɜ əŬɘ ˊŬɔəɧůɛɘɤɜ ůŰɟŬŰɖɔɘəɩɜ Űɞ 

ȷɔŬɗɞɜɐůɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɘůűɏɟŮɘ ůŮ ůŰɧɢɞɡɠ ˊɟɞůŰŬůɑŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 
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(ɧˊɤɠ ɞɘ ůŰɧɢɞɘ Űɖɠ ȺȺ ɔɘŬ Űɞ 2020) əŬɘ ɜŬ ŮűŬɟɛɧůŮɘ ɓɘɩůɘɛŮɠ ˊɞɚɘŰɘəɏɠ. ɆŮ 

ŬɡŰɧ Űɞ ˊɚŬɑůɘɞ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊɟɞŰŮɑɜŮŰŬɘ ɏɜŬ ɞɚɘůŰɘəɧ əŬɘ ůɨɜɗŮŰɞ 

ůɨůŰɖɛŬ ˊɞɡ ůəɞˊŮɨŮɘ:       

-ɆŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ əŬɗŬɟɐɠ əŬɘ űɗɖɜɐɠ 

ŮɜɏɟɔŮɘŬɠ Ŭˊɧ ȷɄȺ, ɛŮ ůŰɧɢɞ Űɖɜ ŬɡŰɞɜɞɛɑŬ Űɞɡ ɜɖůɘɞɨ, 

-ɆŰɖɜ ˊŬɟŬɔɤɔɐ əŬɘ ŭɘŬɜɞɛɐ ɘəŬɜɩɜ ˊɞůɞŰɐŰɤɜ ɜŮɟɞɨ ůŰɖɜ ɢŬɛɖɚɧŰŮɟɖ ŭɡɜŬŰɐ 

Űɘɛɐ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ˊŬɟŬɔɤɔɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɞɡ ɜɖůɘɞɨ, 

-ɆŰɖɜ ŬˊŮɝɎɟŰɖůɖ Űɞɡ ɜɖůɘɞɨ Ŭˊɧ Ŭəɟɘɓɞɨɠ ɛŮŰŬűŮɟɧɛŮɜɞɡɠ ˊɧɟɞɡɠ (ɜŮɟɧ, 

ˊŮŰɟɏɚŬɘɞ), ɛŮ ůŰɧɢɞ ɛɑŬ ŬŮɘűɞɟɘəɐ ŭɘŬɢŮɑɟɘůɖ.  

1.2 ȹɘɎɟɗɟɤůɖ ȺɟɔŬůɑŬɠ 

ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɤɜ ˊŬɟŬˊɎɜɤ ůŰɧɢɤɜ ŮəˊɞɜɐɗɖəŮ ɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ 

ˊɞɡ ɞɡůɘŬůŰɘəɎ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɓŬůɘəɎ ɛɏɟɖ. ɆŰɞ ˊɟɩŰɞ ɛɏɟɞɠ (ȾŮűɎɚŬɘŬ 2 

ɏɤɠ 6) ɔɑɜŮŰŬɘ ŬɜɎɚɡůɖ Űɤɜ ɘŭɘŬɑŰŮɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ əŬɘ 

ˊŬɟɞɡůɑŬůɖ Űɤɜ ɓŬůɘəɩɜ Ůˊɘɚɞɔɩɜ Ůˊɑɚɡůɖɠ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ɨŭɟŮɡůɖɠ əŬɘ 

ɖɚŮəŰɟɞŭɧŰɖůɖɠ. ɆŰŬ ŮɜŬˊɞɛŮɑɜŬɜŰŬ əŮűɎɚŬɘŬ ɔɑɜŮŰŬɘ ɖ ˊŬɟɞɡůɑŬůɖ Űɞɡ 

ˊɟɞŰŮɘɜɧɛŮɜɞɡ ɡɓɟɘŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ əŬɘ ɖ ɞɘəɞɜɞɛɘəɐ ŬˊɞŰɑɛɖůɖ Űɞɡ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůŰɞ əŮűɎɚŬɘɞ 2 ˊŬɟŬŰɑɗŮɜŰŬɘ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ 

ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ŮůŰɘɎɕɞɜŰŬɠ ůŰŬ ůŰɞɘɢŮɑŬ ŮəŮɑɜŬ ˊɞɡ ŮɑɜŬɘ əŬŰŬɚɡŰɘəɎ ɔɘŬ Űɖɜ 

ŬɜɎˊŰɡɝɖ əŬɘ Ůɝɏɚɘɝɖ Űɖɠ ˊŮɟɘɞɢɐɠ. ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ, Ůˊɑůɖɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ɛŮŰŮɤɟɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɞ ɜɖůɑ, ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜ Űɖɜ ɓɎůɖ ŭɘŮɟŮɨɜɖůɖɠ 

ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ ŬɜŬɜŮɩůɘɛɤɜ ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ. ȽŭɘŬɑŰŮɟɖ ɛɜŮɑŬ ɔɑɜŮŰŬɘ ůŰŬ 

ůŰɞɘɢŮɑŬ Űɞɡ Ŭɘɞɚɘəɞɨ ŭɡɜŬɛɘəɞɨ ɔɘŬ Űɖɜ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŮɚəɡůŰɘəɧŰɖŰŬɠ Űɖɠ 

Ŭɘɞɚɘəɐɠ ŮɜɏɟɔŮɘŬɠ. ȾŬŰɧˊɘɜ ɔɑɜŮŰŬɘ ˊŬɟɞɡůɑŬůɖ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ ůɡůŰɐɛŬŰɞɠ 

ɖɚŮəŰɟɞŭɧŰɖůɖɠ əŬɘ ɨŭɟŮɡůɖɠ/ ɎɟŭŮɡůɖɠ Űɞɡ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ, ɛŮ ɚŮˊŰɞɛŮɟɐ 

ŬɜŬűɞɟɎ ůŰŬ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑŬ Űɞɡ. 

ɆŰɞ əŮűɎɚŬɘɞ 3 ŬɜŬɚɨɞɜŰŬɘ ɞɘ əɨɟɘŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬűŬɚɎŰɤůɖɠ ɜŮɟɞɨ. 

ȷɜŬűɏɟɞɜŰŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əɎɗŮ ɛŮɗɧŭɞɡ əŬɗɩɠ əŬɘ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ 

ɖɚŮəŰɟɞŭɧŰɖůɖɠ Űɞɡɠ ɛɏůɤ ȷɄȺ. ɆŮ ɝŮɢɤɟɘůŰɧ ɡˊɞəŮűɎɚŬɘɞ ŬɜŬűɏɟŮŰŬɘ ɖ 

Ůˊɘɚɞɔɐ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬűŬɚɎŰɤůɖɠ ůŰɞɜ Ůɗɜɘəɧ ɢɩɟɞ əŬɗɩɠ əŬɘ Űɞ əɧůŰɞɠ 
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ˊŬɟŬɔɤɔɐɠ ɜŮɟɞɨ ŬɜɎɚɞɔŬ Űɖɜ ɛɏɗɞŭɞ, Űɖɜ ŭɡɜŬɛɘəɧŰɖŰŬ Űɖɠ ɛɞɜɎŭŬɠ, Űɖɜ 

ˊŮɟɘɞɢɐ ɢɤɟɞɗɏŰɖůɖɠ əɚˊ.  

ɆŰɞ 4ɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ, ŰŬ ɞˊɞɑŬ 

ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ɡɣɖɚɩɜ ˊɞůɞůŰɩɜ ȷɄȺ ůŰɞ ůɨůŰɖɛŬ ɢɤɟɑɠ 

ɟ́ɞɓɚɐɛŬŰŬ. ɆŰɞ Űɏɚɞɠ ɡˊɎɟɢŮɘ ɛɑŬ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊɘɞ ɔɜɤůŰɩɜ 

ůɡůŰɖɛɎŰɤɜ ɛŮ ɓɎůɖ Űɖɜ əɚɑɛŬəŬ ŮűŬɟɛɞɔɐɠ, Űɞ əɧůŰɞɠ, ŰŬ ˊɟɞɓɚɐɛŬŰŬ əɚˊ. 

ůəɞˊɧɠ Űɞɡ əŮűŬɚŬɑɞɡ ŬɡŰɞɨ ŮɑɜŬɘ ɜŬ əŬŰŬŭŮɘɢɗɞɨɜ ɞɘ ɓɏɚŰɘůŰŮɠ ɚɨůŮɘɠ ůŰɖɜ 

ŬˊɞɗɐəŮɡůɖ ŮɜɏɟɔŮɘŬɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ ȷɄȺ ůŰɞ ȷɔŬɗɞɜɐůɘ.    

ɆŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ (5ɞ) ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ɞɘ ŭɨɞ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ 

ɡŭɟɞůŰɟɧɓɘɚɤɜ əŬɗɩɠ əŬɘ ɞɘ Ůˊɘɛɏɟɞɡɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ Űɞɡɠ. ɀɏůŬ Ŭˊɧ Űɖɜ 

ˊŬɟɞɡůɑŬůɖ ŬɡŰɐ ŮˊɘɢŮɘɟŮɑŰŬɘ ɞ ŮɜŰɞˊɘůɛɧɠ ŮəŮɑɜɤɜ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɗŬ 

əŬŰŬŭŮɑɝɞɡɜ Űɖɜ ɓɏɚŰɘůŰɖ ɚɨůɖ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Ůɜɧɠ ɛɘəɟɞɨ ɡŭɟɞɖɚŮəŰɟɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ ůŰɞ ȷɔŬɗɞɜɐůɘ. 

ɆŰɞ əŮűɎɚŬɘɞ 6 ŭɑɜɞɜŰŬɘ ůŰɞɘɢŮɑŬ ůɢŮŰɘəɎ ɛŮ ŰŬ ɡɓɟɘŭɘəɎ ɏɟɔŬ ŬɜɎ Űɞɜ əɧůɛɞ, 

Űɖɜ ůɖɛŬůɑŬ Űɞɡɠ əŬɘ Űɞɜ ɚɧɔɞ ɡɚɞˊɞɑɖůɖɠ Űɞɡɠ. ɄŬɟɎɚɚɖɚŬ ˊŬɟŬŰɑɗŮɜŰŬɘ 

ˊŬɟŬŭŮɑɔɛŬŰŬ Ŭˊɧ Űɖɜ ɡɚɞˊɞɑɖůɖ ɡɓɟɘŭɘəɩɜ ɏɟɔɤɜ Űɧůɞ ůŰɖɜ ȺɚɚɎŭŬ ɧůɞ əŬɘ 

ůŰɞɜ ɡˊɧɚɞɘˊɞ əɧůɛɞ. ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɔɑɜŮŰŬɘ ˊɟɞůˊɎɗŮɘŬ ɜŬ ŭɞɗŮɑ ɛɑŬ 

ůɡɜɞˊŰɘəɐ ŮɘəɧɜŬ ɡɓɟɘŭɘəɩɜ ɏɟɔɤɜ ɛŮ ɛŮɔɎɚɖ ůɖɛŬůɑŬ ůŰŬ ɏɟɔŬ Űɤɜ ɞˊɞɑɤɜ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ŰŬ ɛŮɔɏɗɖ ˊɟɞůɞɛɞɘɎɕɞɡɜ ɛŮ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ 

ȷɔŬɗɞɜɖůɑɞɡ. 

ɆŰɖɜ Ŭɟɢɐ Űɞɡ əŮűŬɚŬɑɞɡ 7 ɗɏŰɞɜŰŬɘ ɞɘ Ůˊɘɛɏɟɞɡɠ ůŰɧɢɞɘ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ 

ɡɓɟɘŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ əŬɘ Űɞɡ ůɢŮŭɘŬůɛɞɨ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ɔɑɜŮŰŬɘ ŮəŰɑɛɖůɖ əŬɘ 

ˊŬɟɞɡůɑŬůɖ Űɤɜ ɛŮɚɚɞɜŰɘəɩɜ ŬɜŬɔəɩɜ ŮɜɏɟɔŮɘŬɠ əŬɘ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ɔɘŬ Űɞ 

ȹɐɛɞ ȷɔŬɗɞɜɖůɑɞɡ. ɇɞ əŮűɎɚŬɘɞ ŬɡŰɧ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɤɜ 

ɡɣɞɛŮŰɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ Űɞɡ Ŭɘɞɚɘəɞɨ ŭɡɜŬɛɘəɞɨ.   

ɇɞ əŮűɎɚŬɘɞ 8 ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ˊɟɧŰŬůɖɠ ɔɘŬ Űɞ ɡɓɟɘŭɘəɧ ůɨůŰɖɛŬ 

ȷɔŬɗɞɜɖůɑɞɡ Ůɜɩ ůŰɞ əŮűɎɚŬɘɞ 9 ɔɑɜŮŰŬɘ ŮəŰɑɛɖůɖ Űɤɜ ɞɘəɞɜɞɛɘəɩɜ ɛŮɔŮɗɩɜ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɛŮ ɓɎůɖ Űɞ ɡűɘůŰɎɛŮɜɞ əŬɗŮůŰɩɠ.  
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ɇɏɚɞɠ, ůŰɞ əŮűɎɚŬɘɞ 10 ˊŬɟŬŰɑɗŮɜŰŬɘ ŰŬ ɓŬůɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ 

əŬɗɩɠ əŬɘ ůɖɛŮɑŬ ˊɟɞɠ ˊŮɟŬɘŰɏɟɤ ˊɟɞɓɚɖɛŬŰɘůɛɧ əŬɘ ɏɟŮɡɜŬ ůŮ ɏɜŬ ŮˊɧɛŮɜɞ 

ůŰɎŭɘɞ.     
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2 ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ - ȹŮŭɞɛɏɜŬ 

ȼ ˊɟɧŰŬůɖ ŮűŬɟɛɞɔɐɠ Űɞɡ ɡɓɟɘŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ ŮɜɏɟɔŮɘŬɠ ŬűɞɟɎ Űɞ 

ȷɔŬɗɞɜɐůɘ. ɇɞ ȷɔŬɗɞɜɐůɘ ŮɑɜŬɘ Űɞ ɓɞɟŮɘɧŰŮɟɞ ɜɖůɑ Űɞɡ ůɡɛˊɚɏɔɛŬŰɞɠ Űɖɠ 

ȹɤŭŮəŬɜɐůɞɡ, ŬˊɞŰŮɚɩɜŰŬɠ Űɞ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɧ ɧɟɘɞ ɛŮŰŬɝɨ Űɖɠ ȹɤŭŮəŬɜɐůɞɡ 

əŬɘ Űɞɡ ɗŬɚɎůůɘɞɡ ɢɩɟɞɡ ɛŮ Űɘɠ Ůɔɔɨɠ ɀɘəɟŬůɘŬŰɘəɏɠ ŬəŰɏɠ əŬɘ əɡɟɑɤɠ Űɘɠ 

Ůəɓɞɚɏɠ Űɞɡ ɀŬɘɎɜŭɟɞɡ ˊɞŰŬɛɞɨ əŬɘ Űɖɠ ɀɘɚɐŰɞɡ. ɇɞ ɜɖůɑ ɏɢŮɘ ɏəŰŬůɖ 14,4 km2 

əŬɘ ŬəŰɞɔɟŬɛɛɐ 32 km Ůɜɩ Űɞ ůɡɜɞɚɘəɧ ɞŭɘəɧ Űɞɡ ŭɑəŰɡɞ ŬɜɏɟɢŮŰŬɘ ůŮ 10 

ˊŮɟɑˊɞɡ km ȷˊɏɢŮɘ 25 ɜŬɡŰɘəɎ ɛɘɚɘɎ Ŭˊɧ Űɖɜ ɄɎŰɛɞ, 18 Ŭˊɧ Űɖ ɆɎɛɞ əŬɘ ɛɧɚɘɠ 8 

ɛɑɚɘŬ Ŭˊɧ ŰŬ ɀɘəɟŬůɘŬŰɘəɎ ˊŬɟɎɚɘŬ. Ƀ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ, əŬŰɎ Űɖɜ 

ŰŮɚŮɡŰŬɑŬ ŬˊɞɔɟŬűɐ, ŬɜɏɟɢɞɜŰŬɜ ůŮ 186 əŬŰɞɑəɞɡɠ (ȷˊɞɔɟŬűɐ Ⱥȿ.Ɇɇȷɇ. 2011) 

əŬɘ ɖ ɛɏůɖ ˊɚɖɗɡůɛɘŬəɐ ˊɡəɜɧŰɖŰŬ ŬɜɏɟɢŮŰŬɘ ůŮ 13,8 əŬŰɞɑəɞɡɠ/km2 

(ȽůŰɞůŮɚɑŭŬ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ).    

 

ɆɢɐɛŬ 2.1 ũŮɜɘəɐ Ɏˊɞɣɖ ˊŮɟɘɞɢɐɠ ŬɜŬűɞɟɎɠ (Ʉɖɔɐ: Google Maps) 
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ɆɢɐɛŬ 2.2 ȽůɞɓŬɗŮɑɠ əŬɛˊɨɚŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ (Ʉɖɔɐ: ɈŭɟɞɔɟŬűɘəɐ 

ɈˊɖɟŮůɑŬ ɄɞɚŮɛɘəɞɨ ɁŬɡŰɘəɞɨ) 

ȾŬŰɎ Űɖɜ IŰŬɚɞəɟŬŰɑŬ, Űɞ ɜɖůɑ ɞɜɞɛɎůŰɖəŮ ũŬɥŭɞɡɟɞɜɐůɘ, ŭɖɚɤŰɘəɧ Űɞɡ 

ůɢɐɛŬŰɧɠ Űɞɡ, əɘ ɏŰůɘ ŬɜŬɔɟɎűŮŰŬɘ  əŬɘ  ůŮ ˊɞɚɚɞɨɠ ɜŬɡŰɘəɞɨɠ ɢɎɟŰŮɠ. ȼ 

ůɖɛŮɟɘɜɐ ɞɜɞɛŬůɑŬ ȷɔŬɗɞɜɐůɘ  ɞűŮɑɚŮŰŬɘ ůŮ ˊŬɟŮŰɡɛɞɚɞɔɑŬ Űɞɡ űɡŰɞɨ 

ȷɔəŬɗɧɢɞɟŰɞɡ ˊɞɡ űɨŮŰŬɘ Ɏűɗɞɜɞ ůŰɞ ɜɖůɑ. ɇɞ ȷɔŬɗɞɜɐůɘ ˊŮɟɘɓɎɚɚŮŰŬɘ Ŭˊɧ ɏɝɘ 

ɓɟŬɢɞɜɖůɑŭŮɠ: Űɞ Ⱦɞɡɜɏɚɘ ɐ ȾɞɡɜŮɚɞɜɐůɘ ůŰŬ ɜɧŰɘŬ, Űɞ ɁŮɟɧ ɐ ɁŮɟɞɜɐůɘ, Űɖɜ 

ɆŰɟɞɔɔɡɚɐ ɐ ɆŰɟɞɔɔɡɚɧ, Űɖɜ ɄɑŰŬ ɐ ɄɘɎŰɞ ɐ ɊŬɗɞɜɐůɘ ɐ ɊŬɗɩ əŬɘ ɄɟɎůɞ ůŰŬ 

ɓɧɟŮɘŬ əŬɘ Űɞ ȾŬŰůŬɔɎɜɘ ɐ ũɚɎɟɞ ůŰŬ ŬɜŬŰɞɚɘəɎ. ȺɑɜŬɘ ɘŭŬɜɘəɧɠ Űɧˊɞɠ ɔɘŬ 

ˊŮɟɑˊɚɞɡ ɛŮ ůəɎűɞɠ (ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, 2014). 

2.1 ȹɖɛɞɔɟŬűɘəɎ ɆŰɞɘɢŮɑŬ 

Ƀ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ůɨɛűɤɜŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ŰŮɚŮɡŰŬɑŬɠ 

(2011) ŬˊɞɔɟŬűɐɠ Űɖɠ Ⱥȿ.Ɇɇȷɇ ŬɜɏɟɢŮŰŬɘ ůŮ 185 əŬŰɞɑəɞɡɠ. ȼ Ůɝɏɚɘɝɖ Űɞɡ 

ɛɧɜɘɛɞɡ ˊɚɖɗɡůɛɞɨ əŬŰɎ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŬˊɞɔɟŬűɏɠ ɐŰŬɜ ɗŮŰɘəɐ, ɛŮ Űɖɜ 

ˊɚɖɗɡůɛɘŬəɐ Ŭɨɝɖůɖ ɜŬ ɡˊɞɚɞɔɑɕŮŰŬɘ ůŮ 22%. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ 

ɧŰɘ ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ˊŬɟɞɡůɑŬůŮ ɛɑŬ ůɖɛŬɜŰɘəɐ Ŭɨɝɖůɖ 

Űɖɜ ŰŮɚŮɡŰŬɑŬ ŭŮəŬŮŰɑŬ ˊŬɟɧŰɘ ůŬɜ ŬˊɧɚɡŰɞ ɛɏɔŮɗɞɠ ˊŬɟŬɛɏɜŮɘ ɛɘəɟɧɠ. ȷɡŰɐ ɖ 

Ŭɨɝɖůɖ ɛɎɚɘůŰŬ ŮɑɜŬɘ əŬŰɎ ˊɞɚɨ ůɖɛŬɜŰɘəɧŰŮɟɖ Ŭˊɧ Űɖɜ ŰɎůɖ ˊɞɡ 
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ˊŬɟŬŰɖɟɐɗɖəŮ Űɧůɞ ůŮ ŮˊɑˊŮŭɞ ȹɤŭŮəŬɜɐůɤɜ ɧůɞ əŬɘ ůŮ ŮˊɑˊŮŭɞ ɄŮɟɘűɏɟŮɘŬɠ 

ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ.   

ɄɑɜŬəŬɠ 2.1 ɄɚɖɗɡůɛɘŬəɐ Ůɝɏɚɘɝɖ ɛɧɜɘɛɞɡ ˊɚɖɗɡůɛɞɨ ȷɔŬɗɞɜɖůɑɞɡ  

 ȷˊɞɔɟŬűɐ 2001 ȷˊɞɔɟŬűɐ 2011 ɀŮŰŬɓɞɚɐ 2001-

2011  

ȷɔŬɗɞɜɐůɘ 152 185 21,7% 

ȹɤŭŮəɎɜɖůŬ 188.506 190.988 1,3% 

ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ 

ȷɘɔŬɑɞɡ 
298.462 308.975 3,5% 

Ʉɖɔɐ: Ⱥȿ.Ɇɇȷɇ.  

ũɘŬ ɛɑŬ ˊɚɖɟɏůŰŮɟɖ ŮɘəɧɜŬ Űɖɠ ˊɚɖɗɡůɛɘŬəɐɠ Ůɝɏɚɘɝɖɠ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ 

ˊŬɟŬŰɑɗŮɜŰŬɘ Ůˊɑůɖɠ ůŰɞɘɢŮɑŬ Űɞɡ ˊɟŬɔɛŬŰɘəɞɨ ˊɚɖɗɡůɛɞɨ Ŭˊɧ Űɞ 1951 ɏɤɠ Űɞ 

2011. Ƀ ˊɟŬɔɛŬŰɘəɧɠ ˊɚɖɗɡůɛɧɠ Ŭɜ əŬɘ ŮɑɜŬɘ ɏɜŬɠ ŭŮɑəŰɖɠ ˊɞɡ ŭŮɜ ŬˊɞŭɑŭŮɘ Űɞ 

ɛɧɜɘɛɞ ˊɚɖɗɡůɛɧ Űɞɡ ɜɖůɘɞɨ əŬɘ ŮɘůɎɔŮɘ ůŰɟŮɓɚɩůŮɘɠ ůŰŬ ɧˊɞɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

ŮɜŰɞɨŰɞɘɠ ŬˊɞŭɑŭŮɘ ɛɑŬ ɔŮɜɘəɐ Ŭɑůɗɖůɖ Űɖɠ ˊɚɖɗɡůɛɘŬəɐɠ ɛŮŰŬɓɞɚɐɠ. 

ȺˊɘˊɟɧůɗŮŰŬ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ŭŮɑəŰɖɠ ŮɑɜŬɘ ɞ ɛɞɜŬŭɘəɧɠ ŭɘŬɗɏůɘɛɞɠ ůŰɘɠ 

ˊŬɚŬɘɧŰŮɟŮɠ ŬˊɞɔɟŬűɏɠ əŬɘ Űɞ ɛɞɜŬŭɘəɧ ŬɝɘɧˊɘůŰɞ ůŰŬŰɘůŰɘəɧ ŭŮŭɞɛɏɜɞ ˊɞɡ 

ˊŬɟɏɢŮɘ ɖ ȺȿɆɇȷɇ ɔɘŬ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ŭŮəŬŮŰɑŮɠ.  

ɄɑɜŬəŬɠ 2.2 ɄɚɖɗɡůɛɘŬəɐ Ůɝɏɚɘɝɖ ˊɟŬɔɛŬŰɘəɞɨ ˊɚɖɗɡůɛɞɨ ȷɔŬɗɞɜɖůɑɞɡ  

 ɆŰɞɘɢŮɑŬ ŬˊɞɔɟŬűɩɜ ˊɚɖɗɡůɛɞɨ 

1951 1961 1971 1981 1991 2001 2011 

ȷɔŬɗɞɜɐůɘ 196 189 160 133 112 158 186 

ȹɤŭŮəɎɜɖůŬ 121.480 123.021 121.017 145.071 163.476 190.071 242.270 

ɄŮɟɘűɏɟŮɘŬ 

ɁɞŰɑɞɡ 

ȷɘɔŬɑɞɡ 

247.439 222.980 207.354 233.529 257.481 302.686 366.795 

Ʉɖɔɐ: Ⱥȿ.Ɇɇȷɇ.  

ȷˊɧ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ˊɟŬɔɛŬŰɘəɞɨ ˊɚɖɗɡůɛɞɨ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ 

ŭɘɎůŰɖɛŬ 1951 ɏɤɠ əŬɘ 1991 ůɖɛŮɘɩɗɖəŬɜ ŬɟɜɖŰɘəɏɠ ɛŮŰŬɓɞɚɏɠ. ȷˊɧ Űɞ 1991 

ɏɤɠ əŬɘ Űɞ 2011 ɖ əŬŰɎůŰŬůɖ ŬɜŰɘůŰɟɎűɖəŮ əŬɘ ɞ ˊɟŬɔɛŬŰɘəɧɠ ˊɚɖɗɡůɛɧɠ ɛŮ 

ɓɎůɖ Űɖɜ ŰŮɚŮɡŰŬɑŬ ˊɚɖɗɡůɛɘŬəɐ ŬˊɞɔɟŬűɐ ŬˊɏɢŮɘ ɛɧɚɘɠ 10 əŬŰɞɑəɞɡɠ Ŭˊɧ Űɞɜ 
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ˊɚɖɗɡůɛɧ Űɞɡ 1951, ˊɞɡ ɐŰŬɜ əŬɘ ɞ ɛɏɔɘůŰɞɠ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ɢɟɞɜɘəɐɠ 

ˊŮɟɘɧŭɞɡ.  

ũɘŬ ɚɧɔɞɡɠ ˊɚɖɟɧŰɖŰŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ ŬɜɎɚɡůɖɠ Űɖɠ ˊɚɖɗɡůɛɘŬəɐɠ ůɨɜɗŮůɖɠ 

ůŰɖɜ ůɡɜɏɢŮɘŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŰɞɘɢŮɑŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ɖɚɘəɘŬəɐ ŭɞɛɐ Űɞɡ 

ˊɚɖɗɡůɛɞɨ ɛŮ ɓɎůɖ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2011. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ ɧŰɘ 

ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ Ŭűɞɟɞɨɜ Űɞ ȷɔŬɗɞɜɐůɘ əŬɘ Űɞɡɠ ɔŮɘŰɞɜɘəɞɨɠ ȿŮɘɣɞɨɠ əŬɗɧŰɘ 

ˊŬɟɏɢɞɜŰŬɘ (ɛɧɜɞ) ŮɜɞˊɞɘɖɛɏɜŬ Ŭˊɧ Űɖɜ ȺȿɆɇȷɇ. ɀŮ Űɖɜ ɔŮɜɘəɐ ˊŬɟŬŭɞɢɐ ɧŰɘ 

ŰŬ ŭɨɞ ŬɡŰɎ ɜɖůɘɎ ŭŮɜ ɗŬ ɏɢɞɡɜ ɛŮɔɎɚŮɠ ŬˊɞəɚɑůŮɘɠ ůŰŬ ˊɚɖɗɡůɛɘŬəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ, ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞůŭɩůɞɡɜ ɛɑŬ ɔŮɜɘəɐ 

ŮɘəɧɜŬ Űɖɠ ˊɚɖɗɡůɛɘŬəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ.  

ɄɑɜŬəŬɠ 2.3 ȼɚɘəɘŬəɐ əŬŰŬɜɞɛɐ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɤɜ ɜɐůɤɜ ȷɔŬɗɞɜɖůɑɞɡ əŬɘ ȿŮɘɣɩɜ 

(ȷˊɞɔɟŬűɐ 2001)   

ūɈȿɃ ȼȿȽȾȽȷȾȺɆ ɃɀȷȹȺɆ ȷɅȽŪɀɃɆ ȷɇɃɀɋɁ 

ȯɟɟŮɜŮɠ 

0-14 63 

15-24 54 

25-64 292 

65 əŬɘ Ɏɜɤ 93 

ŪɐɚŮɘɠ 

0-14 60 

15-24 53 

25-64 259 

65 əŬɘ Ɏɜɤ 101 

Ɇɨɜɞɚɞ 716 

Ʉɖɔɐ: Ⱥȿ.Ɇɇȷɇ.  

2.2 ɄŬɟŬɔɤɔɘəɐ ȹɘɎɟɗɟɤůɖ 

Ƀɘ əɎŰɞɘəɞɘ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ŬůɢɞɚɞɨɜŰŬɘ əɡɟɑɤɠ ɛŮ Űɞɜ ˊɟɤŰɞɔŮɜɐ ŰɞɛɏŬ 

ˊŬɟŬɔɤɔɐɠ ɛŮ Űɘɠ əɨɟɘŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡɠ ɜŬ ŮɑɜŬɘ ɖ əŰɖɜɞŰɟɞűɑŬ, ɖ ɔŮɤɟɔɑŬ 

əŬɘ ɖ ŬɚɘŮɑŬ. ɆŰɞ ɜɖůɑ ŮəŰɟɏűɞɜŰŬɘ ˊŮɟɑ ŰŬ 2.800 ŬɘɔɞˊɟɧɓŬŰŬ əŬɘ ˊŬɟɎɔɞɜŰŬɘ 

ŮɝŬɘɟŮŰɘəɎ əŰɖɜɞŰɟɞűɘəɎ əŬɘ ɔŬɚŬəŰɞəɞɛɘəɎ ˊɟɞɥɧɜŰŬ, ˊɞɡ ŮəŰɧɠ Ŭˊɧ Űɘɠ Űɞˊɘəɏɠ 

ŬɜɎɔəŮɠ əŬŰŬɜɎɚɤůɖɠ ŮɝɎɔɞɜŰŬɘ əŬɘ ůŰŬ ɔɨɟɤ ɜɖůɘɎ. ɆŰɘɠ ɗɎɚŬůůŮɠ Űɞɡ ɜɖůɘɞɨ 

ɡˊɎɟɢɞɡɜ ˊɚɞɨůɘŬ ŬɚɘŮɨɛŬŰŬ əŬɘ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŮɠ  ɧˊɞɡ  ŬˊŬůɢɞɚɞɨɜŰŬɘ 

ˊɞɚɚɞɑ əɎŰɞɘəɞɘ ɤɠ ŬɚɘŮɟɔɎŰŮɠ. ȼ ˊŮɟɘɞɢɐ Űɞɡ ȾŬɗɞɚɘəɞɨ ůŰŬ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ 

űɘɚɞɝŮɜŮɑ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŮɠ əŬɘ ůɡɔɢɟɧɜɤɠ ŬˊɞŰŮɚŮɑ ŬɚɘŮɡŰɘəɧ əŬŰŬűɨɔɘɞ ɤɠ 
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űɡůɘəɧ ɚɘɛɎɜɘ. ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŬɟəŮŰɞɑ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ Űɞɜ Űɞɡɟɘůɛɧ, ɏɢŮɘ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɘəɟɐ ŰɞɡɟɘůŰɘəɐ ɡˊɞŭɞɛɐ ɛŮ ɛɞɜɎŭŮɠ ŮɜɞɘəɘŬɕɞɛɏɜɤɜ ŭɤɛŬŰɑɤɜ 

ˊɞɡ ŭɘŬɗɏŰɞɡɜ ˊŮɟɑˊɞɡ 140 əɚɑɜŮɠ. ũɑɜɞɜŰŬɘ ɏɟɔŬ ɡˊɞŭɞɛɐɠ əŬɘ əŬŰŬɓɎɚɚɞɜŰŬɘ 

ˊɟɞůˊɎɗŮɘŮɠ ɔɘŬ ɛŮɔŬɚɨŰŮɟɖ ŰɞɡɟɘůŰɘəɐ ŬɜɎˊŰɡɝɖ (ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ, 2016). 

ȼ ŭɘɎɟɗɟɤůɖ Űɖɠ ŬˊŬůɢɧɚɖůɖɠ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɧůɞ ůŮ ŮˊɑˊŮŭɞ ɜɐůɞɡ ɧůɞ əŬɘ 

ůŮ ŮˊɑˊŮŭɞɡ ɜɞɛɞɨ əŬɘ ˊŮɟɘűŮɟŮɑŬɠ əŬŰɎ ŰɞɛɏŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬɠ 2.4.  

ɄɑɜŬəŬɠ 2.4 ɆŰɞɘɢŮɑŬ ŬˊŬůɢɧɚɖůɖɠ ŬɜɎ ˊŬɟŬɔɤɔɘəɧ ŰɞɛɏŬ (ȷˊɞɔɟŬűɐ 2001) 

Ⱥəɟəɚɗűə
ɚɑ 
Ȼɝɨűɗűŭ 

Ʌɠɥűɟɕůɝɑɡ Ⱥůɢűůɠɟɕůɝɑɡ Ɉɠəűɟɕůɝɑɡ Ȱɛɛůɡ 
ŮɠŭŰűɗɠəɨűɗ
űůɡ 

ɇɩɝɟɛɟ 

 ȷɟɘɗɛɧɠ 
ŮɟɔŬɕɞɛɏɜɤɜ 

ɄɞůɞůŰɧ ȷɟɘɗɛɧɠ 
ŮɟɔŬɕɞɛɏɜɤɜ 

ɄɞůɞůŰɧ ȷɟɘɗɛɧɠ 
ŮɟɔŬɕɞɛɏɜɤɜ 

ɄɞůɞůŰɧ   

ȷ
ɔ
Ŭ
ɗ
ɞ
ɜ
ɐ
ů
ɘ

 

36 54% 11 16% 18 27% 2 67 

Ɂ
.
 
ȹ
ɤ
ŭ
Ů
ə
Ŭ
ɜ
ɐ
ů
ɞ
ɡ

 

4.616 6% 13.394 16% 55.994 68% 8.332 82.336 

Ʉ
Ů
ɟ
ɘ
ű
ɏ
ɟ
Ů
ɘ
Ŭ
 
Ɂ
ɞ
Ű
ɑ
ɞ
ɡ
 
ȷ
ɘ
ɔ
Ŭ
ɑ
ɞ
ɡ

 

9.854 8% 25.529 20% 80.932 63% 12.425 128.740 

Ʉɖɔɐ: ȺȿɆɇȷɇ 

2.2.1 ūɡŰɘəɐ ɄŬɟŬɔɤɔɐ 

ɆŰɞ ȷɔŬɗɞɜɐůɘ ɡˊɎɟɢɞɡɜ ˊŮɟɘɞɟɘůɛɏɜŮɠ ŮəŰɎůŮɘɠ ɔŮɤɟɔɘəɐɠ ɔɖɠ, ɞɘ ɞˊɞɑŮɠ 

ŮəŰɘɛɩɜŰŬɘ ůŮ 3% Űɖɠ ůɡɜɞɚɘəɐɠ ɏəŰŬůɖɠ Űɞɡ ɜɖůɘɞɨ. ȷɡŰɧ Ůɜ ɛɏɟŮɘ ɞűŮɑɚŮŰŬɘ 

ůŰɞ ŬɜɎɔɚɡűɞ Űɞɡ ɜɖůɘɞɨ əŬɘ ůŰɖɜ ɔŮɤɛɞɟűɞɚɞɔɑŬ Űɞɡ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ 

Űɖɠ ɏəŰŬůɖɠ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ űɡůɘəɐ ɓɚɎůŰɖůɖ ɖ ɞˊɞɑŬ ŮɑɜŬɘ 

əɡɟɑɤɠ ɛŬəəɑŬ, ŬˊɞŰŮɚɞɨɛŮɜɖ Ŭˊɧ ɗŬɛɜɩŭɖ, űɟɡɔŬɜɩŭɖ ɐ ˊɞɩŭɖ ɓɚɎůŰɖůɖ. 

ɆɖɛŬɜŰɘəɧ ˊɞůɞůŰɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ɜɖůɘɞɨ əŬɚɨˊŰɞɡɜ əŬɘ ɞɘ ɓɞůəɧŰɞˊɞɘ, ɞɘ 

ɞˊɞɑɞɘ ŬɜɏɟɢɞɜŰŬɘ ůŮ 3.800 ůŰɟɏɛɛŬŰŬ. Ƀɘ ŮəŰɎůŮɘɠ ɓɞůəɧŰɞˊɤɜ ɧɛɤɠ, ˊɞɡ 
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ŬɝɘɞˊɞɘɞɨɜŰŬɘ, ůɨɛűɤɜŬ ɛŮ Űɞɜ əŬŰɎɚɞɔɞ Űɞɡ ŭɘəŬɘɩɛŬŰɞɠ ɓɞůəɐɠ ɔɘŬ Űɞ 2013 

Űɞɡ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ, ŮɑɜŬɘ 2.292 ůŰɟɏɛɛŬŰŬ.  

ɄɑɜŬəŬɠ 2.5 ɉɟɐůɖ űɡŰɘəɐɠ əɎɚɡɣɖɠ ůŰɞ ȷɔŬɗɞɜɐůɘ əŬɘ ůŰŬ ȹɤŭŮəɎɜɖůŬ 

ɉɟɐůŮɘɠ 
ȷɔŬɗɞɜɐůɘ Ɂ. ȹɤŭŮəŬɜɐůɞɡ 

ȰəŰŬůɖ (ůŰɟ.) ɄɞůɞůŰɧ ȰəŰŬůɖ (ůŰɟ.) ɄɞůɞůŰɧ 

ũŮɤɟɔɘəɐ ɔɖ 500 3% 765.900 28% 

ȸɞůəɧŰɞˊɞɘ 3.800 26% 520.400 19% 

ȹɎůɖ 9.900 69% 1.200.500 44% 

ȿɞɘˊɏɠ ŮəŰɎůŮɘɠ 200 1% 217.200 8% 

Ɇɨɜɞɚɞ 14.400 100% 2.704.000 100% 

Ʉɖɔɐ: ȺȿɆɇȷɇ - ɉɟɐůŮɘɠ ɔɖɠ (ɆŰŬŰɘůŰɘəɐ) 1999-2000 

ȷˊɧ Űɞɜ ɄɑɜŬəŬɠ 2.6 ˊɟɞəɨˊŰŮɘ ɧŰɘ Ŭˊɧ Űɘɠ əŬɚɚɘŮɟɔɐůɘɛŮɠ ŮəŰɎůŮɘɠ ɖ 

ůɡɜŰɟɘˊŰɘəɐ ˊɚŮɘɞɣɖűɑŬ (96% Űɞɡ ůɡɜɧɚɞɡ) ŬűɞɟɎ űɡŰɎ ɛŮɔɎɚɖɠ əŬɚɚɘɏɟɔŮɘŬɠ 

əŬɘ ɚɞɘˊɏɠ əŬɚɚɘɏɟɔŮɘŮɠ. ɀɘəɟɧ ˊɞůɞůŰɧ ŬˊɞŰŮɚɞɨɜ ɞɘ ŭŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ 

Ůɜɩ Ŭəɧɛɖ ɛɘəɟɧŰŮɟɖɠ ůɖɛŬůɑŬɠ ŮɑɜŬɘ ɞɘ əŬɚɚɘɏɟɔŮɘŮɠ Ŭɛˊɏɚɤɜ əŬɘ əɖˊŮɡŰɘəɩɜ ɐ 

ɗŮɟɛɞəɖˊɑɤɜ. 

ɄɑɜŬəŬɠ 2.6 ȹɘɎɟɗɟɤůɖ əŬɚɚɘŮɟɔŮɘɩɜ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ ŬɜɎ əŬŰɖɔɞɟɑŬ  

ȾŬŰɖɔɞɟɑŬ əŬɚɚɘɏɟɔŮɘŬɠ Ɇɨɜɞɚɞ ɏəŰŬůɖɠ 

(ůŰɟ.) 

ȷɟŭŮɡɧɛŮɜɖ ȰəŰŬůɖ 

(ůŰɟ.) 

ūɡŰɎ ɛŮɔɎɚɖɠ əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ 

ɚɞɘˊɏɠ əŬɚɚɘɏɟɔŮɘŮɠ 
449 0 

ȾɖˊŮɡŰɘəɐ ɔɖ, ɗŮɟɛɞəɐˊɘŬ 1 0 

ȷɛˊɏɚɘŬ 1 0 

ȹŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ  18 0 

ȷɔɟŬɜɎˊŬɡůɖ 0 0 

Ɇɨɜɞɚɞ ũŮɤɟɔɘəɐɠ ũɖɠ 469 0 

Ʉɖɔɐ: ȺȿɆɇȷɇ (ȺŰɐůɘɞ ɆŰŬŰɘůŰɘəɧ ȹŮɚŰɑɞ 2009) 
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Ƀ ɄɑɜŬəŬɠ 2.7 ŭɑɜŮɘ ɛɑŬ ůŬűɏůŰŮɟɖ ŮɘəɧɜŬ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ůŰɞɜ ȷɔŬɗɞɜɐůɘ. 

ȷˊɧ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɡˊɎɟɢɞɡɜ əŬɚɚɘɏɟɔŮɘŮɠ ɛɘəɟɐɠ ɏəŰŬůɖɠ ˊɞɡ 

ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ɞɘəɘŬəɐ ɞɘəɞɜɞɛɑŬ  əŬɘ Űɘɠ ŬɜɎɔəŮɠ Űɤɜ əŬŰɞɑəɤɜ (űɎɓŬ, 

əɟŮɛɛɨŭɘŬ, ŬɛˊɏɚɘŬ), əŬɚɚɘɏɟɔŮɘŮɠ ˊɞɡ Ŭűɞɟɞɨɜ əɡɟɑɤɠ Űɖɜ ˊŬɟŬɔɤɔɐ 

ɕɤɞŰɟɞűɩɜ əŬɘ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ əŰɖɜɞŰɟɞűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ (ůɘŰɎɟɘ, əɟɘɗɎɟɘ, 

ɓɟɩɛɖ, ɓɑəɞɠ) əŬɘ əɎˊɞɘŮɠ ŮəŰɎůŮɘɠ ɛŮ ŮɚŬɘɧŭŮɜŰɟŬ.  

ɄɑɜŬəŬɠ 2.7 ȹɘɎɟɗɟɤůɖ əŬɚɚɘŮɟɔŮɘɩɜ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ ŬɜɎ Ůɑŭɞɠ   

Ⱥɑŭɞɠ ȰəŰŬůɖ (ůŰɟ.) ɄŬɟŬɔɤɔɐ (kg) 

ɆɘŰɎɟɘ ůəɚɖɟɧ 20 7.000 

ȿŬɗɞɨɟɘŬ (űɎɓŬ) 3 400 

ȾɟɘɗɎɟɘ ɔɘŬ ůŬɜɧ 134 25.000 

ȸɟɩɛɖ ɔɘŬ ůŬɜɧ 172 21.000 

ȸɑəɞɠ ɔɘŬ ůŬɜɧ 120 15.000 

ȾɟŮɛɛɨŭɘŬ ɝŮɟɎ 1 800 

ȺɚŬɘɧŭŮɜŰɟŬ ŮɚŬɘɞˊɞɘɐůŮɤɠ 18 300 

ȯɛˊŮɚɞɘ ɔɘŬ ɞɘɜɞˊŬɟŬɔɤɔɐ 1 300 

Ɇɡəɘɏɠ  400 

ȷɛɡɔŭŬɚɘɏɠ  400 

Ɇɨɜɞɚɞ 469  

Ʉɖɔɐ: ȺȿɆɇȷɇ (ȺŰɐůɘɞ ɆŰŬŰɘůŰɘəɧ ȹŮɚŰɑɞ 2009) 

2.2.2 Ȼɤɘəɐ ɄŬɟŬɔɤɔɐ  

ȼ ɕɤɘəɐ ˊŬɟŬɔɤɔɐ ŬˊɞŰŮɚŮɑ Űɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ŰɛɐɛŬ Űɞɡ ˊɟɤŰɞɔŮɜɐ ŰɞɛɏŬ, ˊɞɡ 

ŮɑɜŬɘ ɞ ŰɞɛɏŬɠ ˊɞɡ ůŰɖɟɑɕŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɞɡ 

ȷɔŬɗɞɜɖůɑɞɡ. ɀŮɔɎɚɖ ůɖɛŬůɑŬ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘɎɟɗɟɤůɖ Űɞɡ ɜɖůɘɞɨ ɏɢŮɘ 
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ɖ ŬɘɔɞˊɟɞɓŬŰɞŰɟɞűɑŬ ˊɞɡ ŬűɞɟɎ əŬŰɎ əɧɟɞɜ ŮəŰŬŰɘəɐ əŰɖɜɞŰɟɞűɑŬ. ɀŮ ɓɎůɖ 

ůŰɞɘɢŮɑŬ Ŭˊɧ Űɞ ɛɖŰɟɩɞ əŰɖɜɘŬŰɟɘəɐɠ əŬɘ Űɞ ŭɘəŬɑɤɛŬ ɓɞůəɐɠ Űɞɡ ȹɐɛɞɡ 

ȷɔŬɗɞɜɖůɑɞɡ (ůŰɞɘɢŮɑŬ Űɞɡ 2012) ˊɟɞəɨˊŰŮɘ ɧŰɘ ůɡɜɞɚɘəɎ ɡˊɎɟɢɞɡɜ 21 

ŮəɛŮŰŬɚɚŮɨůŮɘɠ ŬɘɔɞˊɟɞɓŬŰɞŰɟɞűɑŬɠ ůŰɞ ȷɔŬɗɞɜɐůɘ. ɇŬ ɡˊɧɚɞɘˊŬ ɕɩŬ ˊɞɡ 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŬ ůŮ Ŭɟɘɗɛɧ əŬɘ ŮɑŰŮ ɏɢɞɡɜ ɡˊɞůŰɖɟɘɢŰɘəɧ ɟɧɚɞ 

(ɧɜɞɘ) ŮɑŰŮ ŮɝɡˊɖɟŮŰɞɨɜ əɡɟɑɤɠ Űɖɠ ɞɘəɞɔŮɜŮɘŬəɏɠ ŬɜɎɔəŮɠ (əɧŰŮɠ əŬɘ ɓɞɞŮɘŭɐ).  

ɄɑɜŬəŬɠ 2.8 ȹɘɎɟɗɟɤůɖ ɕɤɘəɞɨ ˊɚɖɗɡůɛɞɨ ȷɔŬɗɞɜɖůɑɞɡ   

ȻɒŮɟɡ ȸɠəɘɜɨɡ ȼɪɥɝ 

ȳɜɞɘ (ŬɟůŮɜɘəɞɑ) 8 

ȳɜɞɘ (ɗɖɚɡəɞɑ) 5 

ȸɞɞŮɘŭɐ (ŬɟůŮɜɘəɎ) 9 

ȸɞɞŮɘŭɐ (ɗɖɚɡəɎ) 24 

ɄɟɧɓŬŰŬ (əɞˊŬŭɘɎɟɘəŬ) 340 

ȷɑɔŮɠ (əɞˊŬŭɘɎɟɘəŮɠ) 1.300 

ȾɧŰŮɠ 900 

Ʉɖɔɐ: ȺȿɆɇȷɇ (ȺŰɐůɘɞ ɆŰŬŰɘůŰɘəɧ ȹŮɚŰɑɞ 2009) 

ȷˊɧ Űɖ ŭɘɎɟɗɟɤůɖ Űɤɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ ŭɘŬˊɘůŰɩɜŮŰŬɘ ɧŰɘ ɞɘ ɛɞɜɎŭŮɠ ɛŮ ŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ɕɩŬ ŮɑɜŬɘ ɛɘəɟɏɠ əŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɕɩɤɜ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 11 ɏɤɠ 

150. ȾŬɛɑŬ ŭŮ ŭɘŬɗɏŰŮɘ ɎŭŮɘŬ ɚŮɘŰɞɡɟɔɑŬɠ. ȿŮɘŰɞɡɟɔɞɨɜ ɛŮ ɡˊɞŰɡˊɩŭŮɘɠ 

ɡˊɞŭɞɛɏɠ, ɞɘ ɢɩɟɞɘ ŮɜůŰŬɡɚɘůɛɞɨ ŮɑɜŬɘ ˊɟɧɢŮɘɟɞɘ (ɘŭɘɞəŬŰŬůəŮɡŬůɛɏɜɞɘ) əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əɡɟɑɤɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɛŬůɖ Űɤɜ ɕɩɤɜ. ȼ ŭɘŬŰɟɞűɐ Űɤɜ ɕɩɤɜ 

ůŰɖɟɑɕŮŰŬɘ əɡɟɑɤɠ ůŰɖ ɓɧůəɖůɖ əŬɘ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ Űɟɞűɐ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ 

ˊɑɜŬəŬ (űɡŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ) əŬɚɚɘŮɟɔɞɨɜŰŬɘ 426 ůŰɟ. ɔɘŬ ˊŬɟŬɔɤɔɐ ɕɤɞŰɟɞűɩɜ. 

Ƀ əɨɟɘɞɠ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɖɠ əŰɖɜɞŰɟɞűɑŬɠ Űɞɡ ɜɖůɘɞɨ ŮɑɜŬɘ ɖ ˊŬɟŬɔɤɔɐ 

əɟɏŬŰɞɠ Ůɜɩ ɖ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ɔɎɚŬəŰɞɠ ŮɑɜŬɘ ɛɘəɟɐ. 
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ɄɑɜŬəŬɠ 2.9 ȹɘɎɟɗɟɤůɖ ŮəɛŮŰŬɚɚŮɨůŮɤɜ ŬɘɔɞˊɟɞɓŬŰɞŰɟɞűɑŬɠ  

ȹɘɎɟɗɟɤůɖ 

ȺəɛŮŰŬɚɚŮɨůŮɤɜ 

ȺəɛŮŰŬɚɚŮɨůŮɘɠ Ɇɨɜɞɚɞ Ȼɩɤɜ ȷɑɔŮɠ ɄɟɧɓŬŰŬ 

ȺəɛŮŰŬɚɚŮɨůŮɘɠ ɛŮ 

1 ï 10 ɕɩŬ 
- - - - 

ȺəɛŮŰŬɚɚŮɨůŮɘɠ ɛŮ 

11 ï 150 ɕɩŬ 
19 995 827 172 

ȺəɛŮŰŬɚɚŮɨůŮɘɠ ɛŮ 

151 ï 300 ɕɩŬ 
2 369 230 135 

Ɇɨɜɞɚɞ 21 1.364 1.057 307 

Ʉɖɔɐ: ɀɖŰɟɩɞ ȾŰɖɜɘŬŰɟɘəɐɠ 2012 & ŭɘəŬɑɤɛŬ ɓɞůəɐɠ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ 2012 

2.2.2.1 ȸɞɞŰɟɞűɑŬ  

ȷˊɧ Űɘɠ 21 ŮəɛŮŰŬɚɚŮɨůŮɘɠ ˊɞɡ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ Űɖɜ ŮəŰɟɞűɐ ŬɘɔɞˊɟɞɓɎŰɤɜ, ɞɘ 

ˊɏɜŰŮ (3) ŮəŰɟɏűɞɡɜ əŬɘ ɓɞɞŮɘŭɐ. ɆɡɜɞɚɘəɎ ŮəŰɟɏűɞɜŰŬɘ 29 ɓɞɞŮɘŭɐ. ɇŬ 11 ŮɑɜŬɘ 

Ŭˊɧ 6ɀ-24ɀ, əŬɘ ŰŬ 18 ŮɑɜŬɘ Ɏɜɤ Űɤɜ 2 ŮŰɩɜ. Ƀ Ŭɟɘɗɛɧɠ ŬɡŰɧɠ ɗŮɤɟŮɑŰŬɘ 

Ŭɝɘɧɚɞɔɞɠ, ŬɜŬűɞɟɘəɎ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ɜɖůɘɞɨ (ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, 

2014). 

2.2.2.2 ȷɚɘŮɑŬ  

ɆŰɞɜ ȷɔŬɗɞɜɐůɘ ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ŭɏəŬ (10) ŮˊŬɔɔŮɚɛŬŰɘəɎ ůəɎűɖ ɛɘəɟɐɠ 

ˊŬɟɎəŰɘŬɠ ŬɚɘŮɑŬɠ ůŰŬ ɞˊɞɑŬ ŬˊŬůɢɞɚɞɨɜŰŬɘ ŮˊŬɔɔŮɚɛŬŰɘəɎ ŭŮəŬɞəŰɩ (18) ŬɚɘŮɑɠ 

əŬɘ ŭɏəŬ (10) ůəɎűɖ ŮɟŬůɘŰŮɢɜɘəɐɠ ŬɚɘŮɑŬɠ. ɆŰɞ ɜɖůɑ ɡˊɎɟɢɞɡɜ Ůˊɑůɖɠ ŰɟŮɘɠ (3) 

ˊɚɤŰɏɠ ɛɞɜɎŭŮɠ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŬɠ ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ŮɔəŬŰŮůŰɖɛɏɜɞɡɠ əɚɤɓɞɨɠ ůŮ 

ˊɏɜŰŮ (5) ůɖɛŮɑŬ. ɇŬ Ůɑŭɖ ˊɞɡ ŮəŰɟɏűɞɜŰŬɘ əŬɘ ɞɘ ˊŬɟŬɔɧɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ 

ɓɟɑůəɞɜŰŬɘ ůŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ (ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, 2014). 

2.2.3 ȹŮɡŰŮɟɞɔŮɜɐɠ ɇɞɛɏŬɠ  

ɆŰɞɜ ŭŮɡŰŮɟɞɔŮɜɐ ŰɞɛɏŬ ŬˊŬůɢɞɚŮɑŰŬɘ ɛɧɜɞ Űɞ 16,4% Űɞɡ ŮɜŮɟɔɞɨ ˊɚɖɗɡůɛɞɨ 

Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ. ȼ ˊŬɟŬɔɤɔɐ Űɡɟɞəɞɛɘəɩɜ ˊɟɞɥɧɜŰɤɜ ɔɑɜŮŰŬɘ ůŮ ɞɘəɞɔŮɜŮɘŬəɐ 

əɚɑɛŬəŬ, ŮəŰɘɛɎŰŬɘ ˊɤɠ ˊŬɟɎɔɞɜŰŬɘ 2.000 əɘɚɎ ůəɚɖɟɧ Űɡɟɑ əŬɘ 2.000 ɛŬɚŬəɧ 

Űɡɟɑ (Űɨˊɞɡ ɛɡɕɐɗɟŬɠ) əŬɘ ŭɘɞɢŮŰŮɨŮŰŬɘ ŰɞˊɘəɎ, ůŮ ŮɜŰɧˊɘɞɡɠ əŬɘ ŰɞɡɟɑůŰŮɠ 

(ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, 2014). 
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2.2.4 ɇɟɘŰɞɔŮɜɐɠ ŰɞɛɏŬɠ  

Ƀ Űɞɡɟɘůɛɧɠ Űɞɡ ɜɖůɘɞɨ ŮɜɘůɢɨŮŰŬɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ əŬɘ ŬˊɞŰŮɚŮɑ Űɖɜ 

əɡɟɘɧŰŮɟɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ ŰɟɘŰɞɔŮɜɞɨɠ ŰɞɛɏŬ ˊŬɟŬɔɤɔɐɠ. Ƀɘ ɡˊɞŭɞɛɏɠ 

ŰɞɡɟɘůŰɘəɐɠ űɘɚɞɝŮɜɑŬɠ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɛɘəɟɏɠ ɛɞɜɎŭŮɠ ŮɜɞɘəɘŬɕɧɛŮɜɤɜ 

ŭɤɛŬŰɑɤɜ ˊɞɡ Ŭɟɘɗɛɞɨɜ 34 əɚɑɜŮɠ, ůɡɜɞɚɘəɎ.  

ɄɑɜŬəŬɠ 2.10 ɇɞɡɟɘůŰɘəɎ əŬŰŬɚɨɛŬŰŬ ůŰɞ ȷɔŬɗɞɜɐůɘ 

ȾŬŰɖɔɞɟɑŬ ɀɞɜɎŭŮɠ ȹɤɛɎŰɘŬ ȾɚɑɜŮɠ 

ɂŮɜɞŭɞɢŮɑŬ 0 0 0 

ȿɞɘˊɎ ȾŬŰŬɚɨɛŬŰŬ  3 17 34 

Ɇɨɜɞɚɞ 3 17 34 

Ʉɖɔɐ: ɂŮɜɞŭɞɢŮɘŬəɧ ȺˊɘɛŮɚɖŰɐɟɘɞ ȺɚɚɎŭŬɠ, ɃɛɞůˊɞɜŭɑŬ ȺɜɞɘəɘŬɕɧɛŮɜɤɜ ȹɤɛŬŰɑɤɜ 

ȹɤŭŮəŬɜɐůɞɡ 

ȼ ŮůŰɑŬůɖ Űɤɜ ŮˊɘůəŮˊŰɩɜ ɔɑɜŮŰŬɘ ůŰŬ əŬŰŬɚɨɛŬŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɐ ůŰŬ 

ŮůŰɘŬŰɧɟɘŬ. ɆŰɞ ɜɖůɑ ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ˊɏɜŰŮ ŮˊɘɢŮɘɟɐůŮɘɠ ŮůŰɑŬůɖɠ ůɨɛűɤɜŬ 

ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɛɖŰɟɩɞɡ ŮˊɘɢŮɘɟɐůŮɤɜ Űɖɠ ȺȿɆɇȷɇ. (2008). 

2.3 ȹɞɛɖɛɏɜɞ ɄŮɟɘɓɎɚɚɞɜ  

ɇɞ ȷɔŬɗɞɜɐůɘ ɏɢŮɘ ŰɟŮɘɠ ɞɘəɘůɛɞɨɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ŮɔɔɨŰɖŰŬ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ 

ɢɤɟɞɗŮŰɞɨɜŰŬɘ ůŰɞ ɜɧŰɘɞ Ɏəɟɞ əŬɘ ůŮ ɛɘəɟɐ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞ ɚɘɛɎɜɘ. Ƀ 

ɛŮɔŬɚɨŰŮɟɞɠ əŬɘ ˊŬɚŬɘɧŰŮɟɞɠ ɞɘəɘůɛɧɠ Űɞɡ ɜɖůɘɞɨ ŮɑɜŬɘ Űɞ ɀŮɔɎɚɞ ɉɤɟɘɧ ɞ 

ɞˊɞɑɞɠ ɢɤɟɞɗŮŰŮɑŰŬɘ ůŮ ɗɏůɖ ɧˊɞɡ ŮɑɜŬɘ ŬɗɏŬŰɞɠ Ŭˊɧ Űɖɜ ɗɎɚŬůůŬ ɔɘŬ Űɖɜ 

ˊɟɞůŰŬůɑŬ Űɤɜ əŬŰɞɑəɤɜ Ŭˊɧ Űɘɠ Ůˊɘŭɟɞɛɏɠ ˊŮɘɟŬŰɩɜ. ȷɟɢɘŰŮəŰɞɜɘəɐ 

ɘŭɘŬɘŰŮɟɧŰɖŰɎ Űɞɡ ŮɑɜŬɘ ɞ ˊɏŰɟɘɜɞɠ Űɞɑɢɞɠ ɔɨɟɤ Ŭˊɧ ŰŬ ůˊɑŰɘŬ ɛŮ ɛŮɔɎɚŮɠ ˊɧɟŰŮɠ - 

Ůɘůɧŭɞɡɠ ůŰɞɜ ɞɘəɘůɛɧ. ɇŬ ɜŮɧŰŮɟŬ ɢɟɧɜɘŬ ɞ ɞɘəɘůɛɧɠ ŮˊŮəŰɎɗɖəŮ əŬɘ 

ŬɜŬˊŰɨůůŮŰŬɘ ɛɏɢɟɘ Űɞ ɚɘɛɎɜɘ Űɞɡ ȷɔɑɞɡ ũŮɤɟɔɑɞɡ. Ƀ ŭŮɨŰŮɟɞɠ ɞɘəɘůɛɧɠ Űɞɡ 

ȷɔŬɗɞɜɖůɑɞɡ ŮɑɜŬɘ Űɞ ɀɘəɟɧ ɉɤɟɘɧ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŬˊɏɜŬɜŰɘ Ŭˊɧ Űɞ ɀŮɔɎɚɞ 

ɉɤɟɘɧ. ɇɞ ɀŮɔɎɚɞ ɉɤɟɘɧ ŬɟɘɗɛŮɑ ůɐɛŮɟŬ ˊŮɟɑ Űɞɡɠ 120 əŬŰɞɑəɞɡɠ, Ůɜɩ ɞɘ Ɏɚɚɞɘ 

ŭɨɞ ɞɘəɘůɛɞɑ, Űɞ ɀɘəɟɧ ɉɤɟɘɧ əŬɘ ɞ ȯɔɘɞɠ ũŮɩɟɔɘɞɠ ˊɞɡ ŬˊɞŰŮɚŮɑ əŬɘ Űɞ əɨɟɘɞ 

ɚɘɛɎɜɘ Űɞɡ ɜɖůɘɞɨ, Ŭɟɘɗɛɞɨɜ ɛɧɚɘɠ 15 əŬŰɞɑəɞɡɠ ɞ əŬɗɏɜŬɠ (ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ, 

2016). 
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ɆŮ ɧŰɘ ŬűɞɟɎ ůŰɞ ɚɘɛɎɜɘ Űɞɡ ȷɔɑɞɡ ũŮɤɟɔɑɞɡ ˊɞɡ ŮɑɜŬɘ ɖ ɛɞɜŬŭɘəɐ çˊɨɚɖè 

ŮˊɘəɞɘɜɤɜɑŬɠ Űɞɡ ɜɖůɘɞɨ ɛŮ Űɞɜ ɡˊɧɚɞɘˊɞ əɧůɛɞ, ŮəŮɑɜɞ ŭɘŬɗɏŰŮɘ űŬɟŭɘɎ əŬɘ 

ɛŮɔɎɚɖ ˊɟɞɓɚɐŰŬ ɛŮ ɜɧŰɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ˊɟɞůŰŬŰŮɨɞɜŰŬɠ ɛɘəɟɎ əŬɘ ɛŮɔɎɚŬ 

ůəɎűɖ ɛŮ ŬůűɎɚŮɘŬ Ŭˊɧ Űɞɡɠ ɓɧɟŮɘɞɡɠ Ŭɜɏɛɞɡɠ. ȰɢŮɘ ɛɘəɟɞɨɠ əɞɚˊɑůəɞɡɠ əŬɘ 

ŬɛɛɞɡŭŮɟɏɠ ɛɘəɟɏɠ ˊŬɟŬɚɑŮɠ ɔɨɟɤ Űɞɡ. 

2.4 ūɡůɘəɧ ɄŮɟɘɓɎɚɚɞɜ 

ɇɞ ȷɔŬɗɞɜɐůɘ ŮɑɜŬɘ ŮɜŰŬɔɛɏɜɞ ůŰɘɠ ˊɟɞůŰŬŰŮɡɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ NATURA 2000 

(Ⱦɤŭɘəɧɠ GR4210010) ɤɠ ˊɞɚɨŰɘɛɞ əŬŰŬűɨɔɘɞ ůˊɎɜɘɤɜ ˊŰɖɜɩɜ. Ƀɘ Űɨˊɞɘ Űɤɜ 

ɞɘəɞŰɧˊɤɜ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ əŬŰɎ Űɞ ŭɑəŰɡɞ NATURA 2000 ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

¶ ȷɓŬɗŮɑɠ ŬˊɧəɟɖɛɜŮɠ ɓɟŬɢɩŭŮɘɠ ŬəŰɏɠ ɛŮ ɓɚɎůŰɖůɖ ůŰɖ ɀŮůɧɔŮɘɞ, əɞɚˊɑůəɞɘ 

əŬɘ əɧɚˊɞɘ. 

¶ ȷˊɧəɟɖɛɜŮɠ ɓɟŬɢɩŭŮɘɠ ŬəŰɏɠ ɛŮ ɓɚɎůŰɖůɖ ůŰɖ ɀŮůɧɔŮɘɞ (ɛŮ ŮɜŭɖɛɘəɎ 

Limonium spp.) 

¶ ȹɘŬˊɚɎůŮɘɠ ɐ ůɢɖɛŬŰɘůɛɞɑ ɐ ɗŬɛɜɩŭŮɘɠ űɡŰɞəɞɘɜɤɜɑŮɠ ɛŮ Euphorbia 

dendroides 

¶ ūɟɨɔŬɜŬ Sarcopoterium spinosum 

¶ ȷůɓŮůŰɞɚɘɗɘəɎ ɓɟɎɢɘŬ Űɞɡ ȷɘɔŬɑɞɡ 

¶ ŪŬɚɎůůɘŬ ůˊɐɚŬɘŬ (ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, 2014). 

ȼ ɔŮɤɛɞɟűɞɚɞɔɑŬ Űɞɡ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɚɞűɩŭɖɠ-ɖɛɘɞɟŮɘɜɐ ɛŮ ɏɜŰɞɜŬ 

ŭɘŬɛŮɚɘůɛɏɜɖ ŬəŰɞɔɟŬɛɛɐ, ŭɘŬůˊɩɛŮɜɖ Ŭˊɧ ŬˊɎɜŮɛɞɡɠ ɧɟɛɞɡɠ. ȼ ɡɣɖɚɧŰŮɟɖ 

əɞɟɡűɐ Űɖɠ ɜɐůɞɡ ŮɑɜŬɘ 209 ɛɏŰɟŬ (ȹɏɜŭɟŬ), Űɞ ɏŭŬűɞɠ ŮɑɜŬɘ ɓɟŬɢɩŭŮɠ əŬɘ 

Ɏɔɞɜɞ Ůɜɩ ŰŬ əŬɚɚɘŮɟɔɐůɘɛŬ ŮŭɎűɖ  ŮɑɜŬɘ ɚɘɔɞůŰɎ əŬɘ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɖɜ 

ŮɜŭɞɢɩɟŬ, ŬɜŬŰɞɚɘəɎ əŬɘ ŭɡŰɘəɎ Űɤɜ ɞɘəɘůɛɩɜ. ũŮɤɚɞɔɘəɎ Űɞ ɡˊɧɓŬɗɟɞ Űɞɡ 

ɜɖůɘɞɨ əŬŰô ŮəŰɑɛɖůɖ ůɡɜɑůŰŬŰŬɘ Ŭˊɧ ɛɑŬ ŬəɞɚɞɡɗɑŬ ɛŮŰŬɛɞɟűɤɛɏɜɤɜ 

ŬɜɗɟŬəɘəɩɜ ˊŮŰɟɤɛɎŰɤɜ, əɡɟɑɤɠ ɛŬɟɛŬɟɡɔɘŬəɩɜ ůɢɘůŰɧɚɘɗɤɜ əŬɘ 

əɟɡůŰŬɚɚɘəɩɜ ŬůɓŮůŰɧɚɘɗɤɜ (ȽůŰɞůŮɚɑŭŬ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ). 

ȼ ɢɚɤɟɑŭŬ əŬɘ ɖ ˊŬɜɑŭŬ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ Ŭɝɘɧɚɞɔɖ ůŰɘɠ ŬˊɧəɟɖɛɜŮɠ 

ŬůɓŮůŰɞɚɘɗɘəɏɠ ˊŮɟɘɞɢɏɠ Űɞɡ ɓɧɟŮɘɞɡ ŰɛɐɛŬŰɞɠ Űɞɡ ɜɖůɘɞɨ. ɇɖɜ ɢɚɤɟɑŭŬ Űɞɡ 

ɜɖůɘɞɨ ŬˊŬɜŰɩɜŰŬɘ Ůɑŭɖ ɧˊɤɠ: űɟɨɔŬɜŬ salvia, ɛŮůɞɔŮɘŬəɞɑ ɗŬɛɜɩɜŮɠ ɛŮ ůɢɑɜŬ, 
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ɛŮůɞɔŮɘŬəɎ ɝɖɟɞɚɑɓŬŭŬ, ŬɘɔŬɘŬəɎ űɟɨɔŬɜŬ, ɢŬɟɞɡˊɘɏɠ, ŬɔəŬɟŬɗɘɏɠ, ŬůűɧŭŮɚɞɘ 

əŬɘ ŬůˊɎɚŬɗɞɘ, ɢɖɜɞˊɧŭɘŬ əŬɘ ɗŬɛɜɩŭŮɘɠ ŬɔɟɘŮɚɘɏɠ. ȺɜŰɞˊɑɕɞɜŰŬɘ Ůˊɑůɖɠ 

ɓɘɞɚɏŰŮɠ, ɜɎɟəɘůůɞɘ, əŬɛˊŬɜɞɨɚŮɠ ˊɞɡ Ŭɜɗɑɕɞɡɜ ůŰɞɡɠ ɓɟɎɢɞɡɠ əŬɘ ɎɔɟɘŮɠ 

ɞɟɢɘŭɏŮɠ. ɆŮ ɧŰɘ ŬűɞɟɎ Űɖɜ ˊŬɜɑŭŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŬˊŬɜŰɩɜŰŬɘ ůˊɎɜɘŬ Ůɑŭɖ ˊŰɖɜɩɜ 

ɧˊɤɠ ɞɘ ŬɘɔŬɘɧɔɚŬɟɞɘ, ɞɘ ŬůɖɛɧɔɚŬɟɞɘ, ɞɘ ɗŬɚŬůůɞəɧɟŬəŮɠ, ɞɘ ɛŬɡɟɞˊŮŰɟɑŰŮɠ əŬɘ 

ɞɘ ŬŮŰɞɔŮɟŬəɑɜŮɠ ˊɞɡ ɓɟɑůəɞɡɜ əŬŰŬűɨɔɘɞ ůŰɘɠ ɓɟŬɢɞɜɖůɑŭŮɠ əŬɘ Űɘɠ ŬˊɧəɟɖɛɜŮɠ 

ˊɚŬɔɘɏɠ Űɤɜ ɞɟŮɘɜɩɜ ɧɔəɤɜ Űɞɡ ɜɖůɘɞɨ (ȽůŰɞůŮɚɑŭŬ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ).  

2.5 ɆɡɔəɞɘɜɤɜɑŬ 

ɆɡɔəɞɘɜɤɜɘŬəɎ Űɞ ɜɖůɑ ŮɝɡˊɖɟŮŰŮɑŰŬɘ ŰɏůůŮɟɘɠ űɞɟɏɠ Űɖɜ ŮɓŭɞɛɎŭŬ ɛŮ ˊɚɞɑɞ əŬɘ 

ůɡɜŭɏŮŰŬɘ ɛŮ ŰŬ ɜɖůɘɎ ȾɎɚɡɛɜɞ, ȿɏɟɞ, ȿŮɘɣɞɨɠ, ɄɎŰɛɞ, ȷɟəɘɞɨɠ əŬɘ ɆɎɛɞ 

(ɄɡɗŬɔɧɟŮɘɞ), ŭɨɞ űɞɟɏɠ ɛŮ ŰŬɢɨˊɚɞɞ Ŭˊɧ ȾɎɚɡɛɜɞ ɛɏɢɟɘ ȷɔŬɗɞɜɐůɘ əŬɘ ɛɘŬ 

űɞɟɎ Űɖɜ ŮɓŭɞɛɎŭŬ ɛŮ Űɖ Ʌɧŭɞ. ɆŰɞ ɜɖůɑ Ůˊɑůɖɠ ɚŮɘŰɞɡɟɔŮɑ ůɨɔɢɟɞɜɞ 

Ůɚɘəɞŭɟɧɛɘɞ. 

ȺəŰɧɠ Ŭˊɧ Űɞɜ əɧɚˊɞ Űɞɡ ȷɔ. ũŮɤɟɔɑɞɡ (ɚɘɛɎɜɘ) ɡˊɎɟɢɞɡɜ əŬɘ Ɏɚɚɞɘ ŬˊɎɜŮɛɞɘ 

əŬɘ ɘŭŬɜɘəɞɑ ɔɘŬ ɧůɞɡɠ Ůˊɘɗɡɛɞɨɜ ɜŬ Ŭɔəɡɟɞɓɞɚɐůɞɡɜ ůŮ ɐůɡɢŬ əŬɘ ˊŮɜŰŬəɎɗŬɟŬ 

ɜŮɟɎ, ŬˊɞɚŬɛɓɎɜɞɜŰŬɠ Űɖɜ ɖɟŮɛɑŬ Űɖɠ ɗɎɚŬůůŬɠ (ȽůŰɞůŮɚɑŭŬ ȹɐɛɞɡ 

ȷɔŬɗɞɜɖůɑɞɡ). 

2.6 ɀŮŰŮɤɟɞɚɞɔɘəɎ ɆŰɞɘɢŮɑŬ  

ũɘŬ Űɞ ȷɔŬɗɞɜɐůɘ ŭŮɜ ɡˊɎɟɢɞɡɜ ɛŮŰŮɤɟɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ əŬɗɧŰɘ Űɞ ɜɖůɑ ŭŮɜ 

ŭɘŬɗɏŰŮɘ ɛŮŰŮɤɟɞɚɞɔɘəɧ ůŰŬɗɛɧ. ȹɘŬɗɏůɘɛŬ ɛŮŰŮɤɟɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ ɡˊɎɟɢɞɡɜ 

ɔɘŬ Űɞ ɜɖůɑ Űɖɠ ȿɏɟɞɡ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŮ ŮɔɔɨŰɖŰŬ əŬɘ ɞɘ əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ 

ˊɟɞůɞɛɞɘɎɕɞɡɜ ůɖɛŬɜŰɘəɎ ɛŮ ŮəŮɑɜŮɠ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ. ɆŰɖɜ ůɡɜɏɢŮɘŬ 

ˊŬɟŬŰɑɗŮɜŰŬɘ ŭŮŭɞɛɏɜŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ 1986-2013. ȼ ɛɏůɖ 

ŮŰɐůɘŬ ɗŮɟɛɞəɟŬůɑŬ ˊɞɡ əŬŰŬɔɟɎűŮŰŬɘ ůŰɞɜ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ɛŮŰŮɤɟɞɚɞɔɘəɧ 

ůŰŬɗɛɧ ŬɜɏɟɢŮŰŬɘ ůŰɞɡɠ 18,55 oC, Ůɜɩ ɞɘ ɛɏůŮɠ ɛɖɜɘŬɑŮɠ Űɘɛɏɠ əɡɛŬɑɜɞɜŰŬɘ 

ɛŮŰŬɝɨ 11,04 oC (ȽŬɜɞɡɎɟɘɞɠ) əŬɘ 26,24 oC (ȷɨɔɞɡůŰɞɠ).  

ȼ ɛɏůɖ ŮɚɎɢɘůŰɖ ɛɖɜɘŬɑŬ ɗŮɟɛɞəɟŬůɑŬ ŬɏɟŬ 7,35 ÁC, əŬŰŬɔɟɎűŮŰŬɘ Űɞ ɛɐɜŬ 

ūŮɓɟɞɡɎɟɘɞ Ůɜɩ ɖ ɛɏůɖ ɛɏɔɘůŰɖ ɛɖɜɘŬɑŬ ɗŮɟɛɞəɟŬůɑŬ əŬŰŬɔɟɎűŮŰŬɘ Űɞɜ 

ȷɨɔɞɡůŰɞ əŬɘ ŬɜɏɟɢŮŰŬɘ ůŮ 29, 65 ÁC. ȳůɞɜ ŬűɞɟɎ Űɘɠ ŬˊɧɚɡŰŮɠ ŮɚɎɢɘůŰŮɠ əŬɘ 
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ɛɏɔɘůŰŮɠ Űɘɛɏɠ, ɖ ŮɚɎɢɘůŰɖ əŬŰŬɔɟɎűŮŰŬɘ Űɞɜ ūŮɓɟɞɡɎɟɘɞ əŬɘ ɖ Űɘɛɐ Űɖɠ 

ŬɜɏɟɢŮŰŬɘ ůŰɞɡɠ 0,00ÁC, əŬɘ ɖ ɛɏɔɘůŰɖ Űɞɜ Ƚɞɨɚɘɞ ɧˊɞɡ ɞ ɡŭɟɎɟɔɡɟɞɠ ŬɜɏɟɢŮŰŬɘ 

ɛɏɢɟɘ əŬɘ Űɞɡɠ 36,80 ÁC. ɇɞ ɛɏůɞ ɨɣɞɠ ɡŮŰɞɨ əŬŰŬɔɟɎűŮŰŬɘ əŬŰɎ Űɞ ɛɐɜŬ 

Ɂɞɏɛɓɟɘɞ əŬɘ ɖ Űɘɛɐ Űɞɡ ŬɜɏɟɢŮŰŬɘ ůŮ 965,63 mm.   

ɄɑɜŬəŬɠ 2.11 ȾɚɘɛŬŰɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ ŬɜɎ ɛɐɜŬ Ŭˊɧ Űɞɜ ɛŮŰŮɤɟɞɚɞɔɘəɧ ůŰŬɗɛɧ Űɖɠ 

ȿɏɟɞɡ Űɖɠ ˊŮɟɘɧŭɞɡ 1986-2013  

 ȽȷɁ ūȺȸ ɀȷɅ ȷɄɅ ɀȷɌ ȽɃɈɁ ȽɃɈȿ ȷɈũ ɆȺɄ ɃȾɇ ɁɃȺ ȹȺȾ 

ɀɏůɖ 
ɀɖɜɘŬɑŬ 

ɗŮɟɛɞəɟŬůɑŬ 

11,04 11,06 13,45 16,32 20,27 24,47 26,18 26,24 23,72 20,98 16,20 12,63 

ɀɏůɖ 
ɀɏɔɘůŰɖ 

ŪŮɟɛɞəɟŬůɑŬ 

13,67 13,61 15,73 19,61 23,24 28,40 29,64 29,65 26,79 24,91 19,61 15,77 

ɀɏůɖ 

ȺɚɎɢɘůŰɖ 

ŪŮɟɛɞəɟŬůɑŬ 

7,86 7,35 9,43 11,59 14,87 19,28 21,64 21,96 19,85 16,42 12,06 9,52 

ȷˊɞɚɨŰɤɠ 
ɀɏɔɘůŰɖ 

ŪŮɟɛɞəɟŬůɑŬ 

16,6 18,80 21,40 27,40 26,80 33,60 36,80 36,60 31,80 29,40 26,20 19,00 

ȷˊɞɚɨŰɤɠ 
ȺɚɎɢɘůŰɖ 

ŪŮɟɛɞəɟŬůɑŬ 

2,40 0,00 2,60 5,20 7,40 12,20 2,20 16,40 12,00 10,00 4,40 2,40 

ɀɏůɖ 

ɆɢŮŰɘəɐ 
ɈɔɟŬůɑŬ (%) 

67,83 66,90 68,83 67,51 65,45 59,13 60,67 64,00 61,96 70,62 69,09 70,04 

ɀɏůɞ ȴɣɞɠ 
ɈŮŰɞɨ ůŮ 

mm 

83,20 86,00 49,60 46,30 16,47 0,25 0,00 0,37 12,10 3,57 95,63 67,70 

ɀɏůɖ 

ɀɖɜɘŬɑŬ 
ȹɘŮɨɗɡɜůɖ 

ȷɜɏɛɤɜ 

ȸ ȸ ȸ ȸ ȸ ȸ ȸ ȸ ȸ ȸ ȸ ȸ 

ɀɏůɖ 
ȰɜŰŬůɖ 

ȷɜɏɛɞɡ ůŮ 
Ⱦɧɛɓɞɡɠ 

8,57 9,52 9,63 7,16 6,59 7,28 8,33 7,68 8,25 6,68 8,76 9,23 

Ʉɖɔɐ: ɀŮŰŮɤɟɞɚɞɔɘəɧɠ ɆŰŬɗɛɧɠ ȿɏɟɞɡ 

Ⱥˊɑůɖɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞɜ ɄɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ɖ ɛɏůɖ ɛɖɜɘŬɑŬ ɏɜŰŬůɖ 

Ŭɜɏɛɞɡ əŬŰŬɔɟɎűŮŰŬɘ Űɞɜ ɀɎɟŰɘɞ ɛŮ ŮˊɘəɟŬŰɏůŰŮɟɖ ŭɘŮɨɗɡɜůɖ Űɖ ȸɧɟŮɘŬ əŬɘ ɛŮ 

Űɘɛɐ 9,63 əɧɛɓɞɡɠ. ȼ ɛɏůɖ ŮŰɐůɘŬ ůɢŮŰɘəɐ ɡɔɟŬůɑŬ, ɔɘŬ Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ 

Űɖɠ ȿɏɟɞɡ, ŬɜɏɟɢŮŰŬɘ ůŮ 66%.  
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2.7 ɆŰɞɘɢŮɑŬ ȴŭɟŮɡůɖɠ əŬɘ ȯɟŭŮɡůɖɠ 

2.7.1 Ʉɖɔɏɠ ɈŭɟɞŭɧŰɖůɖɠ  

Ƀɘ ŬɜɎɔəŮɠ Űɞɡ ɜɖůɘɞɨ ůŮ ɜŮɟɧ ɨŭɟŮɡůɖɠ əŬɘ ɎɟŭŮɡůɖɠ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ ŰɟŮɑɠ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɖɔɏɠ. ȾŬŰɎ ˊɟɞŰŮɟŬɘɧŰɖŰŬ ɞɘ ŬɜɎɔəŮɠ Űɞɡ ɜɖůɘɞɨ ůŮ ɜŮɟɧ 

əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ ŰŬ Ůɝɐɠ: 

¶ ɀɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 80 m3/ɛɏɟŬ 

¶ ȹɖɛɞŰɘəɐ ɔŮɩŰɟɖůɖ ɛŮ ŭɡɜŬŰɧŰɖŰŬ ɎɜŰɚɖůɖɠ 10-12 m3/ɖɛɏɟŬ əŬɘ  

¶  ɀŮŰŬűɞɟɎ ɜŮɟɞɨ ɛŮ ɡŭɟɞűɧɟɞ ˊɚɞɑɞ (1.500 m3/ɛɐɜŬ) əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ 

ɛɐɜŮɠ (ɀɎɘɞ ï ɆŮˊŰɏɛɓɟɘɞ) ˊɞɡ ɞɘ ŬɜɎɔəŮɠ ɜŮɟɞɨ ŮɑɜŬɘ ŬɡɝɖɛɏɜŮɠ. 

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ˊɟɏˊŮɘ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ ɧŰɘ ɖ ɔŮɩŰɟɖůɖ ˊɞɡ ɓɟɑůəŮŰŬɘ Ůˊɑ Űɞɡ 

ŭɟɧɛɞɡ ˊɟɞɠ ɀɘəɟɧ ɉɤɟɘɧ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɧɜɞ ůŮ ˊɞɚɨ ɏəŰŬəŰŮɠ ˊŮɟɘˊŰɩůŮɘɠ. 

ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ŭɘɧŰɘ Űɞ ɜŮɟɧ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞůűɏɟŮɘ ůŰɞ ůɨůŰɖɛŬ ŮɑɜŬɘ Űɖɠ 

ŰɎɝɖɠ Űɤɜ 4 m3/ɩɟŬ əŬɘ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ɧɢɘ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ 10-12 m3 ŬɜɎ 

ɖɛɏɟŬ. Ⱥˊɑůɖɠ Űɞ ɜŮɟɧ Ŭˊɧ Űɖɜ ɔŮɩŰɟɖůɖ ŮɑɜŬɘ ɢŬɛɖɚɐɠ ˊɞɘɧŰɖŰŬɠ (ɡűɎɚɛɡɟɞ) 

əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɧɜɞ Ŭűɞɨ ŬɜŬɛɘɢŰŮɑ ɛŮ ɎɚɚŮɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ. Ⱥˊɞɛɏɜɤɠ ɖ 

ůɡɔəŮəɟɘɛɏɜɖ ˊɖɔɐ ɡŭɟɞɚɖɣɑŬɠ ŭŮɜ ɗŬ ůɡɛˊŮɟɘɚɖűɗŮɑ ůŰɞɜ ůɢŮŭɘŬůɛɧ ŬɚɚɎ ɗŬ 

ŬˊɞŰŮɚŮɑ ɧˊɤɠ əŬɘ ůɐɛŮɟŬ ɛɑŬ ŮˊɘˊɟɧůɗŮŰɖ ˊɖɔɐ ůŮ ɏəŰŬəŰŮɠ ˊŮɟɘˊŰɩůŮɘɠ. ȾŬŰɎ 

əɎˊɞɘɞɜ Űɟɧˊɞ ɖ ŭɡɜŬɛɘəɧŰɖŰŬ Űɖɠ ɔŮɩŰɟɖůɖɠ ɗŬ ŬˊɞŰŮɚɏůŮɘ, ɔɘŬ Űɞ ˊŬɟɧɜ 

ůɢɏŭɘɞ, ɛɑŬ Ŭəɧɛɖ ŭɘəɚŮɑŭŬ ŬůűŬɚŮɑŬɠ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ Űɞɡ ŬˊŬɟŬɑŰɖŰɞɡ ɜŮɟɞɨ ɔɘŬ 

Űɞ ɜɖůɑ.      

ȺˊɘˊɟɧůɗŮŰŬ, ˊɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ɖ ɛŮŰŬűɞɟɎ ɜŮɟɞɨ ɛŮ ɡŭɟɞűɧɟŬ ˊɚɞɑŬ 

ŮɑɜŬɘ ɛɑŬ ˊɞɚɨ Ŭəɟɘɓɐ Ůˊɘɚɞɔɐ. ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ Ŭˊɧ Űɞɜ ȹɐɛɞ ȷɔŬɗɞɜɖůɑɞɡ 

(2016) Űɞ ɛɏůɞ əɧůŰɞɠ ɜŮɟɞɨ ˊɞɡ ɛŮŰŬűɏɟŮŰŬɘ ɛŮ ˊɚɞɑŬ ŬɜɏɟɢŮŰŬɘ ůŮ 12,5 Ůɡɟɩ 

ŬɜɎ əɡɓɘəɧ ɛɏŰɟɞ ɜŮɟɞɨ. Ⱥˊɑůɖɠ ůɖɛŬɜŰɘəɧ əɧůŰɞɠ ˊɟɞəɨˊŰŮɘ əŬɘ Ŭˊɧ Űɖɜ 

ŭɘŬəɨɛŬɜůɖ Űɖɠ ˊɞůɧŰɖŰŬɠ ˊŬɟɎŭɞůɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, 

ůŰŬ ůɡɛɓɧɚŬɘŬ ˊɞɡ ɡˊɞɔɟɎűɞɜŰŬɘ ůɡɜɐɗɤɠ ˊɟɞɓɚɏˊŮŰŬɘ ɧŰɘ Ŭɜ ɞ ŭɐɛɞɠ ɛɑŬɠ 

ˊŮɟɘɞɢɐɠ ŬɘŰɖɗŮɑ ɛɘəɟɧŰŮɟŮɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ (əŬŰɎ 20% əŬɘ ˊɚɏɞɜ) Ŭˊɧ ŬɡŰɏɠ 

ˊɞɡ ˊɟɞɏɓɚŮˊŮ ɖ ůɡɛűɤɜɑŬ, ŰɧŰŮ ŮɑɜŬɘ ɡˊɞɢɟŮɤɛɏɜɞɠ ɜŬ ŬˊɞɕɖɛɘɩůŮɘ Űɞɜ 

ŬɜɎŭɞɢɞ ɛŮ Űɞ 80% Űɞɡ ɡˊɞɚŮɘˊɧɛŮɜɞɡ ˊɞůɞɨ. ɇɏɚɞɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ 
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ŮˊɘůɖɛŬɜɗɞɨɜ Ɏɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ əŬŰŬůŰɞɨɜ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ɛŮŰŬűɞɟɎɠ 

ɜŮɟɞɨ ɤɠ Űɖɜ ɢŮɑɟɘůŰɖ ŭɡɜŬŰɐ ɚɨůɖ, ŰɏŰɞɘɞɘ ˊŬɟɎɔɞɜŰŮɠ ŮɑɜŬɘ: ɞɘ əŬəɞəŬɘɟɑŮɠ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ɛŬŰŬɘɩůɞɡɜ Űɖɜ ˊŬɟɎŭɞůɖ əɎˊɞɘɞɡ űɞɟŰɑɞɡ, ɛŮ ˊɟɞűŬɜɐ 

ŬˊɞŰŮɚɏůɛŬŰŬ, ɖ Ŭɨɝɖůɖ Űɖɠ ɕɐŰɖůɖɠ ɔɘŬ ɛŮŰŬűɞɟɎ ɜŮɟɞɨ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞəŬɚɏůŮɘ ˊɟɞɓɚɐɛŬŰŬ ůŰɖɜ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ˊɚɞɑɤɜ əŬɘ ůŰɖɜ Űɘɛɐ Űɤɜ 

űɞɟŰɑɤɜ əɚˊ.   

2.7.2 ȹŮɝŬɛŮɜɏɠ ȷˊɞɗɐəŮɡůɖɠ ɁŮɟɞɨ 

ȸŬůɘəɧ ůŰɞɘɢŮɑɞ ɡŭɟɞŭɧŰɖůɖɠ Űɞɡ ɜɖůɘɞɨ ŬˊɞŰŮɚŮɑ ɖ ɚŮɘŰɞɡɟɔɑŬ ŰŮůůɎɟɤɜ 

ŭŮɝŬɛŮɜɩɜ ŬˊɞɗɐəŮɡůɖɠ ɜŮɟɞɨ. ȼ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ ŬɡŰɏɠ ɢɤɟɞɗŮŰŮɑŰŬɘ ůŰɞ 

ɛŮɔŬɚɨŰŮɟɞ ɞɘəɘůɛɧ, ɧˊɞɡ ɡˊɎɟɢŮɘ Ůˊɑůɖɠ əŬɘ ɛɑŬ ɛŮŰŬɚɚɘəɐ ŭŮɝŬɛŮɜɐ ůŮ 

ɡɣɖɚɧŰŮɟɞ ůɖɛŮɑɞ Ůɜɩ Ŭˊɧ ɛɑŬ ŭŮɝŬɛŮɜɐ ɡˊɎɟɢŮɘ əŬɘ ɔɘŬ Űɞɡɠ Ɏɚɚɞɡɠ ŭɨɞ 

ɞɘəɘůɛɞɨɠ.  

ɄɑɜŬəŬɠ 2.12 ȹŮɝŬɛŮɜɏɠ ŬˊɞɗɐəŮɡůɖɠ ɜŮɟɞɨ Űɞɡ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ  

ȷ/ȷ ŪȺɆȼ ɉɋɅȼɇȽȾɃɇȼɇȷ (m3) 

1 ɀŮɔɎɚɞ ɉɤɟɘɧ 1.100 

2 Ⱥɚɘəɞŭɟɧɛɘɞ (ɛŮŰŬɚɚɘəɐ ŭŮɝŬɛŮɜɐ) 450 

3 ɀɘəɟɧ ɉɤɟɘɧ 200 

4 ȯɔɘɞɠ ũŮɩɟɔɘɞɠ  840 

Ʉɖɔɐ: ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ (2016) 

ɇɞ ɡɣɧɛŮŰɟɞ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ɞɘ ŭŮɝŬɛŮɜɏɠ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ŭɘəŰɨɞɡ 

ɡŭɟɞŭɧŰɖůɖɠ ŮɑɜŬɘ Űɞ Ůɝɐɠ (ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ, 2016): 

 ȹŮɝŬɛŮɜɐ ɀŮɔɎɚɞɡ ɉɤɟɘɞɨ: 110 ɛɏŰɟŬ 

 ȹŮɝŬɛŮɜɐ ˊɚɖůɑɞɜ Ůɚɘəɞŭɟɞɛɑɞɡ (ɀŮɔɎɚɞ ɉɤɟɘɧ): 130 ɛɏŰɟŬ.  

 ȹŮɝŬɛŮɜɐ ɀɘəɟɞɨ ɉɤɟɘɞɨ: 80 ɛɏŰɟŬ 

 ȹŮɝŬɛŮɜɐ ȷɔɑɞɡ ũŮɤɟɔɑɞɡ: 30 ɛɏŰɟŬ 

ɇɞ ůɨůŰɖɛŬ ɡŭɟɞŭɧŰɖůɖɠ ɚŮɘŰɞɡɟɔŮɑ ɤɠ Ůɝɐɠ: Űɞ ˊŬɟŬɔɧɛŮɜɞ ɜŮɟɧ Ŭˊɧ Űɖɜ 

ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ ɐ Ŭˊɧ Űɞ ɡŭɟɞűɧɟɞ ˊɚɞɑɞ əŬŰŮɡɗɨɜŮŰŬɘ (ɛŮ ŬɜŰɚɑŮɠ) ɛɏůɤ 

ˊɚŬůŰɘəɞɨ Ŭɔɤɔɞɨ ū90 ůŰɖɜ ŭŮɝŬɛŮɜɐ Űɞɡ ȷɔɑɞɡ ũŮɤɟɔɑɞɡ. ȷˊɧ Űɖɜ ŭŮɝŬɛŮɜɐ 

Űɞɡ ȷɔɑɞɡ ũŮɤɟɔɑɞɡ ɛɏůɤ ŬɜŰɚɘɞůŰŬůɑɞɡ (2 űɡɔɞəŮɜŰɟɘəɏɠ ŬɜŰɚɑŮɠ) əŬɘ 

ˊɚŬůŰɘəɞɨ Ŭɔɤɔɞɨ ū90, Űɞ ɜŮɟɧ əŬŰŮɡɗɨɜŮŰŬɘ ˊɟɞɠ Űɖɜ ŭŮɝŬɛŮɜɐ Űɞɡ ɀŮɔɎɚɞɡ 
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ɉɤɟɘɞɨ. ȷˊɧ Űɖɜ ŭŮɝŬɛŮɜɐ Űɞɡ ɀŮɔɎɚɞɡ ɉɤɟɘɞɨ ɛŮ űɡůɘəɐ ɟɞɐ əŬɘ ɛɏůɤ 

ˊɚŬůŰɘəɞɨ Ŭɔɤɔɞɨ ū60 ŰɟɞűɞŭɞŰɞɨɜŰŬɘ ɞɘ ŭŮɝŬɛŮɜɏɠ Űɞɡ ɀɘəɟɞɨ ɉɤɟɘɞɨ 

(ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ, 2016).  

ȷˊɧ Űɘɠ ŭŮɝŬɛŮɜɏɠ Űɞɡ ɀɘəɟɞɨ ɉɤɟɘɞɨ ɡŭɟɞŭɞŰɞɨɜŰŬɘ ŰŬ ůˊɑŰɘŬ Űɞɡ ɀɘəɟɞɨ 

ɉɤɟɘɞɨ. ȷˊɧ Űɖ ŭŮɝŬɛŮɜɐ Űɞɡ ȷɔɑɞɡ ũŮɤɟɔɑɞɡ ɛŮ ˊɚŬůŰɘəɧ Ŭɔɤɔɧ ū90 

ɡŭɟɞŭɞŰŮɑŰŬɘ ɖ ˊŮɟɘɞɢɐ ȷɔɑɞɡ ũŮɤɟɔɑɞɡ (ɚɘɛɎɜɘ) əŬɘ Ŭˊɧ Űɖɜ ŭŮɝŬɛŮɜɐ Űɞɡ 

ɛŮɔɎɚɞɡ ɢɤɟɘɞɨ ɡŭɟɞŭɞŰŮɑŰŬɘ ɞ ŬɜŰɑůŰɞɘɢɞɠ ɞɘəɘůɛɧɠ. ȷˊɧ Űɖɜ ɛŮŰŬɚɚɘəɐ 

ŭŮɝŬɛŮɜɐ ˊɞɡ ɓɟɑůəŮŰŬɘ ˊɚɖůɑɞɜ Űɞɡ Ůɚɘəɞŭɟɞɛɑɞɡ ɡŭɟŮɨŮŰŬɘ ɖ ˊŮɟɘɞɢɐ 

çȾŬɗɞɚɘəɧè əŬɘ ɛɏɟɞɠ Űɤɜ ůˊɘŰɘɩɜ Űɞɡ ɀŮɔɎɚɞɡ ɉɤɟɘɞɨ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ 

ɛŮɔŬɚɨŰŮɟɞ ɡɣɧɛŮŰɟɞ. ɇɞ ɜŮɟɧ ˊɞɡ űŮɨɔŮɘ Ŭˊɧ Űɘɠ ŭŮɝŬɛŮɜɏɠ ˊɟɞɠ ŰŬ ůˊɑŰɘŬ əŬɘ 

Űɘɠ ɡˊɧɚɞɘˊŮɠ ɢɟɐůŮɘɠ ˊɖɔŬɑɜŮɘ ɛŮ űɡůɘəɐ ɟɞɐ (ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ, 2016).   

 

 



 

ɆɢɐɛŬ 2.3 ɇɞ ɡűɘůŰɎɛŮɜɞ ůɨůŰɖɛŬ ɡŭɟɞŭɧŰɖůɖɠ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ (Ʉɖɔɐ: ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ) 

1.100 m3 

840 m3 

200 m3 

ɀɞɜɎŭŬ 

ȷűŬɚɎŰɤůɖɠ 

ɈɣɧɛŮŰɟɞ: 110 ɛ. 

ɈɣɧɛŮŰɟɞ: 30 ɛ. 

ɈɣɧɛŮŰɟɞ: 80 ɛ. 

ȹŮɝŬɛŮɜɐ ɀɘəɟɞɨ ɉɤɟɘɞɨ 

ȹŮɝŬɛŮɜɐ ȷɔ. ũŮɤɟɔɑɞɡ 
ū 60 

ȷɔ. ũŮɩɟɔɘɞɠ 

ɀŮɔɎɚɞ ɉɤɟɘɧ 

ɀɘəɟɧ ɉɤɟɘɧ 

ū 60 ū 60 

ū 90 

ū 90 

ū 90 

450 m3 

ȹŮɝŬɛŮɜɐ ɀŮɔɎɚɞɡ ɉɤɟɘɞɨ 

ū 90 

ɈɣɧɛŮŰɟɞ: 130 ɛ. 

ȹŮɝŬɛŮɜɐ Ůɚɘəɞŭɟɧɛɘɞ 



2.7.3 ȾŬŰŬɜɎɚɤůɖ ɁŮɟɞɨ  

ȷˊɧ ůŰɞɘɢŮɑŬ Űɞɡ ȹɐɛɞɡ ȷɔŬɗɞɜɖůɑɞɡ əŬɘ Űɖɠ ȺȿɆɇȷɇ ˊɟɞəɨˊŰŮɘ ɞ ˊɚɖɗɡůɛɧɠ 

Űɞɡ ɜɖůɘɞɨ əŬŰɎ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ əŬɘ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ Űɞ ɜɖůɑ 

ŭɘŬɗɏŰŮɘ 34 ŰɞɡɟɘůŰɘəɏɠ əɚɑɜŮɠ, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ŮɑɜŬɘ 185 ɎŰɞɛŬ Ůɜɩ 

ůŰɞ ɜɖůɑ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ ɗŬ ŭɘŬɛɏɜɞɡɜ əŬɘ ɎŰɞɛŬ ˊɞɡ ŭɘŬɗɏŰɞɡɜ 

ˊŬɟŬɗŮɟɘůŰɘəɏɠ ɞɘəɑŮɠ, ɔɑɜŮŰŬɘ ɖ ˊŬɟŬŭɞɢɐ ɧŰɘ ɞ ɛɏɔɘůŰɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡɠ əŬŰɎ 

Űɞɡɠ ɛɐɜŮɠ Ƚɞɨɚɘɞ əŬɘ ȷɨɔɞɡůŰɞ ɗŬ ŬɜɏɟɢŮŰŬɘ ůŮ 500 əŬɘ 6001 ɎŰɞɛŬ, ŬɜŰɑůŰɞɘɢŬ. 

Ⱥˊɑůɖɠ Ŭɡɝɖɛɏɜɞɠ ŮɑɜŬɘ əŬɘ ɞ ˊɚɖɗɡůɛɧɠ ˊɞɡ ŭɘŬɛɏɜŮɘ ůŰɞ ɜɖůɑ əŬŰɎ Űɞɜ 

ȷˊɟɑɚɘɞ, ɀɎɘɞ, Űɞɜ Ƚɞɨɜɘɞ, ɆŮˊŰɏɛɓɟɘɞ əŬɘ ɃəŰɩɓɟɘɞ. ɀŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ 

ůŰɞɘɢŮɑŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɞ ɄɑɜŬəŬɠ 2.13.  

ɄɑɜŬəŬɠ 2.13 ɄɚɖɗɡůɛɘŬəɎ ŭŮŭɞɛɏɜŬ ȹ. ȷɔŬɗɞɜɖůɑɞɡ ŬɜɎ ɛɐɜŬ 

ɀɐɜŬɠ Ʉɚɖɗɡůɛɧɠ 

ȽȷɁ 185 
ūȺȸ 185 
ɀȷɅ 185 
ȷɄɅ 250 
ɀȷȽ 350 
ȽɃɈɁ 450 
ȽɃɈȿ 550 
ȷɈũ 600 
ɆȺɄ 400 
ɃȾɇ 200 
ɁɃȺ 185 
ȹȺȾ 185 

Ʉɖɔɐ: ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ (2016); ȺȿɆɇȷɇ, ɘŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

ɀŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ ˊɚɖɗɡůɛɘŬəɎ ŭŮŭɞɛɏɜŬ ɔɑɜŮŰŬɘ ɛɑŬ ˊɟɩŰɖ ŮəŰɑɛɖůɖ Űɤɜ 

ɡŭŬŰɘəɩɜ ŬɜŬɔəɩɜ. ɀŮ Űɖɜ ɡˊɧɗŮůɖ ɧŰɘ əɎɗŮ əɎŰɞɘəɞɠ əŬŰŬɜŬɚɩɜŮɘ əŬŰɎ ɛɏůɞ 

ɧɟɞ 200 ɚɑŰɟŬ2 ɜŮɟɧ ŬɜɎ ɖɛɏɟŬ ˊɟɞəɨˊŰŮɘ ɖ ůɡɜɞɚɘəɐ ɕɐŰɖůɖ. ũɘŬ ɜŬ ŮɑɜŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ŬɝɘɧˊɘůŰŬ ŰŬ ůŰɞɘɢŮɑŬ əŬɘ əɞɜŰɎ ůŰɘɠ ŮˊɑůɖɛŮɠ əŬŰŬɔɟŬűɏɠ Űɞɡ 

ȹɐɛɞɡ, ɗŬ ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ˊɟɞɓɚŮűɗŮɑ ɏɜŬ ůɡɜŰŮɚŮůŰɐɠ Ŭɨɝɖůɖɠ Űɤɜ ŬɜŬɔəɩɜ 

ɨŭɟŮɡůɖɠ ɚɧɔɤ: Űɤɜ ŬˊɤɚŮɘɩɜ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ Űɞ ŭɑəŰɡɞ ɡŭɟɞŭɧŰɖůɖɠ, Űɖɠ 

ɢɟɐůɖɠ ɜŮɟɞɨ ɔɘŬ Űɖɜ əŰɖɜɞŰɟɞűɑŬ əŬɘ ɎɟŭŮɡůɖ əŬɘ Űɖɜ ˊɟɞɛɐɗŮɘŬ ɜŮɟɞɨ ůŮ 

                                                 
1 ɇŬ ɜɞɨɛŮɟŬ ŬɡŰɎ ɓŬůɑɕɞɜŰŬɘ ůŮ ůŰɞɘɢŮɑŬ Ŭˊɧ Űɞɜ ȹɐɛɞ ȷɔŬɗɞɜɖůɑɞɡ.  

2 ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɜɞɨɛŮɟɞ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ɓɘɓɚɘɞɔɟŬűɑŬ əŬɘ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ˊɚɖůɘɎɕŮɘ ŬɟəŮŰɎ 

Űɖ ɛɏůɖ ŬˊŬɑŰɖůɖ ɜŮɟɞɨ əŬɘ ůŰɞ ȷɔŬɗɞɜɐůɘ.  
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ůəɎűɖ Űɞɡ ˊɞɚŮɛɘəɞɨ ɜŬɡŰɘəɞɨ əŬɘ Űɞɡ ɚɘɛŮɜɘəɞɨ. ȿŬɛɓɎɜɞɜŰŬɠ ɚɞɘˊɧɜ ɡˊɧɣɖ 

ɏɜŬ ůɡɜŰŮɚŮůŰɐ ˊɟɞůŬɨɝɖůɖɠ Űɖɠ ŰɎɝɖɠ Űɞɡ 30% ˊɟɞəɨˊŰŮɘ ɞ ɄɑɜŬəŬɠ 2.14, ˊɞɡ 

ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ůɖɛŮɟɘɜɐ ɖɛŮɟɐůɘŬ əŬɘ ɛɖɜɘŬɑŬ ɕɐŰɖůɖ ɜŮɟɞɨ ɔɘŬ Űɞɜ ȹɐɛɞ 

ȷɔŬɗɞɜɖůɑɞɡ.   

ȼ ůɡɜɞɚɘəɐ ɕɐŰɖůɖ ɜŮɟɞɨ ůŰɞɜ ȹɐɛɞ ȷɔŬɗɞɜɖůɑɞɡ ůɐɛŮɟŬ əɡɛŬɑɜŮŰŬɘ ůŰŬ 

29.000 əɡɓɘəɎ ɛɏŰɟŬ. ȷˊɧ Űɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ Űɞɡ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ 

ˊɟɞəɨˊŰŮɘ ɧŰɘ ˊŮɟɑˊɞɡ ˊɏɜŰŮ ɛɐɜŮɠ Űɞ ɢɟɧɜɞ Űɞ ˊŬɟŬɔɧɛŮɜɞ ɜŮɟɧ Ŭˊɧ Űɖɜ ɛɞɜɎŭŬ 

ŬűŬɚɎŰɤůɖɠ ŭŮɜ ŮˊŬɟəŮɑ əŬɘ ɞ ȹɐɛɞɠ əŬŰŬűŮɨɔŮɘ ůŰɖɜ Ůˊɘɚɞɔɐ Űɖɠ ɛŮŰŬűɞɟɎɠ 

ɜŮɟɞɨ ɛŮ ɡŭɟɞűɧɟŬ ˊɚɞɑŬ. ɇɞɡɠ ɛɐɜŮɠ ȷˊɟɑɚɘɞ əŬɘ ɃəŰɩɓɟɘɞ Űɞ ɜŮɟɧ Űɖɠ 

ŬűŬɚɎŰɤůɖɠ ŮˊŬɟəŮɑ ŬɚɚɎ ɖ ɛɞɜɎŭŬ ˊɟɏˊŮɘ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ˊɞɚɚɏɠ ɩɟŮɠ əŬɘ ŭŮɜ 

ɡˊɎɟɢɞɡɜ ɛŮɔɎɚŬ ˊŮɟɘɗɩɟɘŬ ůŮ ˊŮɟɑˊŰɤůɖ ŰŮɢɜɘəɩɜ ɓɚŬɓɩɜ əɚˊ.  

ɄɑɜŬəŬɠ 2.14 ɄɚɖɗɡůɛɘŬəɎ ŭŮŭɞɛɏɜŬ əŬɘ ɕɐŰɖůɖ ɜŮɟɞɨ ȹ. ȷɔŬɗɞɜɖůɑɞɡ ŬɜɎ ɛɐɜŬ & 

ɖɛɏɟŬ 

ɀɐɜŬɠ Ʉɚɖɗɡůɛɧɠ ɈűɘůŰɎɛŮɜɖ 

ȼɛŮɟɐůɘŬ ȻɐŰɖůɖ (m3) ɀɖɜɘŬɑŬ ȻɐŰɖůɖ (m3) 

ȽȷɁ 185 48,1 1.443 

ūȺȸ 185 48,1 1.443 

ɀȷɅ 185 48,1 1.443 

ȷɄɅ 250 65 1.950 

ɀȷȽ 350 91 2.730 

ȽɃɈɁ 450 117 3.510 

ȽɃɈȿ 550 143 4.290 

ȷɈũ 600 156 4.680 

ɆȺɄ 400 104 3.120 

ɃȾɇ 200 52 1.560 

ɁɃȺ 185 48,1 1.443 

ȹȺȾ 185 48,1 1.443 

Ɇɡɜɞɚɘəɐ ȻɐŰɖůɖ (m3) 
 

29.055 

 Ʉɖɔɐ: ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ ɧŰɘ ŭŮɜ ɡˊɎɟɢɞɡɜ ŬəɟɘɓŮɑɠ 

əŬŰŬɔɟŬűɏɠ Űɖɠ əŬŰŬɜɎɚɤůɖɠ ɜŮɟɞɨ Ŭˊɧ Űɞɜ ȹɐɛɞ ɔɘŬ ŬɡŰɧ ŬəɞɚɞɡɗɐɗɖəŮ əŬɘ ɖ 
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ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŬ. Ƀɘ əŬŰŬɔɟŬűɏɠ əŬŰŬɜɎɚɤůɖɠ Űɞɡ ȹ. ȷɔŬɗɞɜɖůɑɞɡ 

Ŭűɞɟɞɨɜ Űɘɠ Űɘɛɏɠ Űɤɜ ɡŭɟɞɛŮŰɟɖŰɩɜ əŬɘ ŭŮɜ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŰɖɜ ˊɟŬɔɛŬŰɘəɐ 

ɕɐŰɖůɖ ɔɘŬŰɑ ŭŮɜ ɡˊɞɚɞɔɑɕɞɡɜ: Űɖɜ ˊɟɞɛɐɗŮɘŬ Űɤɜ ůəŬűɩɜ ˊɞɡ ɔɑɜŮŰŬɘ, Űɘɠ 

ŬˊɩɚŮɘŮɠ Űɞɡ ŭɘəŰɨɞɡ, ŬůŰɞɢɑŮɠ ɐ ŬˊŬɚɚŬɔɐ ɘŭɘɞəŰɖůɘɩɜ Ŭˊɧ Űɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ 

ɡŭɟɞɛɏŰɟɖůɖɠ.   

2.7.4 ɀɞɜɎŭŬ ȷűŬɚɎŰɤůɖɠ ȷɔŬɗɞɜɖůɑɞɡ 

2.7.4.1 ũŮɜɘəɎ ůŰɞɘɢŮɑŬ 

ȼ ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ůɢŮŭɘɎůŰɖəŮ ɩůŰŮ ɜŬ əŬɚɨˊŰŮɘ ɧɚŮɠ3 

Űɘɠ ŬˊŬɘŰɞɨɛŮɜŮɠ Űɤɟɘɜɏɠ ŬɚɚɎ əŬɘ ɛŮɚɚɞɜŰɘəɏɠ ŬɜɎɔəŮɠ ůŮ ˊɞůɧŰɖŰŮɠ ˊɧůɘɛɞɡ 

ɜŮɟɞɨ Űɖɠ ɜɐůɞɡ ȷɔŬɗɞɜɖůɑɞɡ, (Ŭˊɧŭɞůɖ: 80 m3/ɖɛɏɟŬ) ɛŮ ɛɘəɟɧŰŮɟɞ əɧůŰɞɠ. 

ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɧɛɤɠ ɖ ˊŬɟŬɔɤɔɐ ɜŮɟɞɨ Ŭˊɧ Űɖɜ ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ 

əŬɚɨˊŰŮɘ ɛɧɜɞ ɏɜŬ ɛɏɟɞɠ Űɖɠ ɕɐŰɖůɖɠ əŬŰɎ Űɞɡɠ ɛɐɜŮɠ Ŭɘɢɛɐɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ 

ɡˊɧɚɞɘˊɖ ɕɐŰɖůɖ ɜŬ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ɛŮŰŬűɞɟɎ ɜŮɟɞɨ ɛɏůɤ ɡŭɟɞűɧɟɤɜ ˊɚɞɑɤɜ. 

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɏɟɔɞ ŬɟɢɘəɎ ˊɟɞɏɓɚŮˊŮ Űɖɜ ɢɟɖůɘɛɞˊɞɑɖůɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ 

ůɡɛˊŬɟŬɔɤɔɐɠ ɛŮ əŬɨůɘɛɞ ˊɟɞˊɎɜɘɞ ɔɘŬ Űɖɜ ŮɜŮɟɔŮɘŬəɐ əɎɚɡɣɖ Űɖɠ ɛɞɜɎŭŬɠ 

ŬűŬɚɎŰɤůɖɠ (10 kW), ɛŮ ůɨɔɢɟɞɜɖ ˊŬɟŬɔɤɔɐ ɗŮɟɛɘəɞɨ űɞɟŰɑɞɡ (28 kW), ɘəŬɜɞɨ 

ɜŬ əŬɚɨɣŮɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ɗŮɟɛɘəɎ űɞɟŰɑŬ ɔɘŬ Űɖɜ ɗɏɟɛŬɜůɖ Űɟɘɩɜ ŭɖɛɧůɘɤɜ 

əŰɖɟɑɤɜ4 ůŮ əɞɜŰɘɜɐ ŬˊɧůŰŬůɖ Ŭˊɧ Űɖ ɛɞɜɎŭŬ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɧɛɤɠ ɖ 

ůɡɔəŮəɟɘɛɏɜɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɛɞɜɎŭŬɠ ɛŮ Űɖɜ ŰɖɚŮɗɏɟɛŬɜůɖ ŭŮɜ əŬŰŬůəŮɡɎůŰɖəŮ 

ˊɞŰɏ (https://agathonisiafalatosi.wordpress.com/about/; ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ, 

2016). 

Ƀ ůɡɜɞɚɘəɧɠ ˊɟɞɦˊɞɚɞɔɘůɛɧɠ Űɞɡ ɏɟɔɞɡ ŬɜɐɚɗŮ ůŮ 331.000 Ůɡɟɩ 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ ūɄȷ əŬɘ əŬɚɨűɗɖəŮ əŬŰɎ 80% Ŭˊɧ Űɞɜ    

ɉɟɖɛŬŰɞŭɞŰɘəɧ ɀɖɢŬɜɘůɛɧ ȺɡɟɤˊŬɥəɞɨ Ƀɘəɞɜɞɛɘəɞɨ ɉɩɟɞɡ (ȺɃɉ) 2009 ï 

2014 əŬɘ əŬŰɎ Űɞ ɡˊɧɚɞɘˊɞ ˊɞůɞůŰɧ Ŭˊɧ Űɞ Ⱥɗɜɘəɧ ɄɟɧɔɟŬɛɛŬ ȹɖɛɞůɑɤɜ 

ȺˊŮɜŭɨůŮɤɜ. ɇɞ ůɨůŰɖɛŬ ŬɜŬɛɏɜɞɜŰŬɜ ɜŬ ŮˊɘűɏɟŮɘ Ůɝɞɘəɞɜɧɛɖůɖ Űɞɡ əɧůŰɞɡɠ 

                                                 
3 ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɧɛɤɠ əŬɚɨˊŰŮɘ ɛɏɟɞɠ Űɤɜ ůɡɜɞɚɘəɩɜ ŬɜŬɔəɩɜ ɨŭɟŮɡůɖɠ əŬɘ ɎɟŭŮɡůɖɠ 

Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ɔɘŬŰɑ ɏɔɘɜŮ ɡˊɞŮəŰɑɛɖůɖ Űɖɠ ɕɐŰɖůɖɠ.  
4 ɇŬ əŰɑɟɘŬ ŬɡŰɎ ŮɑɜŬɘ Űɞ ŭɖɛɞŰɘəɧ ůɢɞɚŮɑɞ, Űɞ əɞɘɜɞŰɘəɧ əŬŰɎůŰɖɛŬ əŬɘ Űɞ ɘŬŰɟŮɑɞ ůŰɞ ɀŮɔɎɚɞ 

ɉɤɟɘɧ. ȼ ɗɏɟɛŬɜůɖ Űɤɜ əŰɘɟɑɤɜ ɔɑɜŮŰŬɘ ɛɏůɤ Űɖɠ ŬˊŮɡɗŮɑŬɠ ůɨɜŭŮůɖɠ Űɞɡɠ ɛŮ ŭɑŭɡɛŮɠ 

ůɤɚɖɜɩůŮɘɠ Ŭˊɧ Űɖɜ ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ.  
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ˊŬɟɞɢɐɠ Űɞɡ ɜŮɟɞɨ ůŰɞ ȷɔŬɗɞɜɐůɘ, ɛɘŬɠ əŬɘ ɛɏɢɟɘ ŮəŮɑɜɖ Űɖɜ ůŰɘɔɛɐ ɖ ɛŮŰŬűɞɟɎ 

Űɞɡ ɜŮɟɞɨ ůŰɞ ɜɖůɑ əɧůŰɘɕŮ ɔɨɟɤ ůŰɘɠ 250.000 Ůɡɟɩ ŮŰɐůɘŬ, Ůɜɩ Űɞ ɚŮɘŰɞɡɟɔɘəɧ 

əɧůŰɞɠ Űɖɠ ɜɏŬɠ ɛɞɜɎŭŬɠ ŭŮɜ ɝŮˊŮɟɜɎ Űɘɠ 20.000 Ůɡɟɩ ŮŰɐůɘŬ (ɛŮ ɓɎůɖ Űɖɜ 

Ŭɟɢɘəɐ ɛŮɚɏŰɖ). ȼ ɡɚɞˊɞɑɖůɖ Űɞɡ ɏɟɔɞɡ ɏɔɘɜŮ ɛŮ Űɖɜ ůɡɜŮɟɔŬůɑŬ Űɖɠ ɇŮɢɜɘəɐɠ 

ɈˊɖɟŮůɑŬɠ Űɞɡ ȺˊŬɟɢŮɑɞɡ ȾŬɚɨɛɜɞɡ ɛŮ Űɞ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ 

(https://agathonisiafalatosi.wordpress.com/about/). 

ȼ ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ ɚŮɘŰɞɡɟɔŮɑ  ɛŮ ŬɜŰɑůŰɟɞűɖ ɧůɛɤůɖ əŬɘ ŰɑɗŮŰŬɘ ůŮ 

ɚŮɘŰɞɡɟɔɑŬ əŬɗɖɛŮɟɘɜɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ əŬɘ əɎˊɞɘŮɠ ɩɟŮɠ Űɖɜ ɖɛɏɟŬ əŬŰɎ 

Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ (ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ, 2016).  



 
ɆɢɐɛŬ 2.4 ũŮɜɘəɧ ůɢɏŭɘɞ ŮɔəŬŰɎůŰŬůɖɠ ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ ȷɔŬɗɞɜɖůɑɞɡ (Ʉɖɔɐ: https://agathonisiafalatosi.wordpress.com/about/) 

https://agathonisiafalatosi.wordpress.com/about/


2.7.4.2 ȾɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ ŬűŬɚɎŰɤůɖɠ 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɘɢŮɑŬ Ŭˊɧ Űɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ 

Űɖɠ ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ ȷɔŬɗɞɜɖůɑɞɡ ˊɞɡ ŮɔəŬŰŬůŰɎɗɖəŮ Űɞ 2013 əŬɘ 

ɓɟɑůəŮŰŬɘ ůŰɞɜ ȯɔɘɞ ũŮɩɟɔɘɞ. ɇɞ əɡɟɘɧŰŮɟɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ ŬűɞɟɎ ɓɏɓŬɘŬ 

Űɖɜ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ŬɜɏɟɢŮŰŬɘ ůŮ ɡɣɖɚɎ ŮˊɑˊŮŭŬ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɖ 

ɛɞɜɎŭŬ ŭɘŬɗɏŰŮɘ 4 ŬɜŰɚɑŮɠ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ˊɑŮůɖɠ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɔɘŬ 

Űɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬɜŰɑůŰɟɞűɐɠ ɧůɛɤůɖɠ ŬɚɚɎ əŬɘ ŬɜŰɚɑŬ ˊɞɡ ŬɜŮɓɎɕŮɘ Űɞ 

ˊŬɟŬɔɧɛŮɜɞ ɜŮɟɧ ůŮ ɛŮɔɎɚɞ ɡɣɧɛŮŰɟɞ ɔɘŬ ɜŬ ɡŭɟɞŭɞŰɖɗɞɨɜ ŰŬ ɢɤɟɘɎ. ȼ 

əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ Űɖɠ ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 13 kWh. 

ɀɘəɟɧŰŮɟɖ ůɡɛɛŮŰɞɢɐ ůŰɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŭŬˊɎɜŮɠ ɏɢɞɡɜ əɎˊɞɘŬ ŬɜŬɚɩůɘɛŬ Ůɑŭɖ 

əŬɘ ŬɜŰŬɚɚŬəŰɘəɎ ɔɘŬ Űɖɜ Ůɨɟɡɗɛɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɛɞɜɎŭŬɠ. 

ɄɑɜŬəŬɠ 2.15 ȾɧůŰɞɠ ɜŮɟɞɨ (ˊŬɟŬɔɤɔɐɠ əŬɘ ŭɘɎɗŮůɖɠ) Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬűŬɚɎŰɤůɖɠ ŬɜɎ 

ɏŰɞɠ  

 ȾɃɆɇɃɆ 

ȺɁȺɅũȺȽȷɆ 

 

ȼɚŮəŰɟɘəɧ ɅŮɨɛŬ 2,00 ú/m3 

ȷɁȷȿɋɆȽɀȷ 

ȺȽȹɃɆ ɄɃɆɃɇȼɇȷ ɆɈɁɃȿɃ ú 

ɈˊɞɢɚɤɟɘɩŭŮɠ ɜɎŰɟɘɞ 192 əɘɚɎ 163,2 

ȷɜŰɘəŬɗŬɚŬŰɤŰɘəɧ GENESYS MP 100 əɘɚɎ 1.000 

ŪŮɘɘəɧ ɞɝɨ 160 əɘɚɎ 128 

ȷɜŰ/əɐ ůŬəɞɨɚŬ 1ɀ ɔɘŬ űɑɚŰɟɞ 8 ŰŮɛɎɢɘŬ 81,60 

ȷɜŰ/əɧ űɑɚŰɟɞ ŭɘˊɚɐɠ űɑɚŰɟŬɜůɖɠ 5 ŰŮɛɎɢɘŬ 170 

 ɆɈɁɃȿɃ 1.542,8 

 ūɄȷ 262,28 

 ũȺɁȽȾɃ ɆɈɁɃȿɃ 1.805,08 

Ʉɖɔɐ: ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ (2016) 

Ƀ ɄɑɜŬəŬɠ 2.16 ˊŬɟɏɢŮɘ ŰŬ ůŰɞɘɢŮɑŬ ˊŬɟŬɔɤɔɐɠ Űɖɠ ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ ŬɜɎ 

ɖɛɏɟŬ əŬɘ ɛɐɜŬ. ȷˊɧ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɖ ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ 

əɎˊɞɘɞɡɠ ɛɐɜŮɠ ɚŮɘŰɞɡɟɔŮɑ ɚɘɔɧŰŮɟŮɠ ɖɛɏɟŮɠ ŬɜɎ ŮɓŭɞɛɎŭŬ əŬɘ ɓɟɑůəŮŰŬɘ əɎŰɤ 

Ŭˊɧ Űɖɜ ɛɏɔɘůŰɖ ŭɡɜŬŰɐ ˊŬɟŬɔɤɔɐ Űɖɠ ŭɘɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ŬɜɎɔəɖ ɔɘŬ ɛŮɔŬɚɨŰŮɟɖ 

ˊŬɟŬɔɤɔɐ ɜŮɟɞɨ. ȼ ŬűŬɚɎŰɤůɖ ɚŮɘŰɞɡɟɔŮɑ Ůˊɑ ŮɘəɞůɘŰŮŰɟɎɤɟɖɠ ɓɎůɖɠ Űɞɡɠ 

ˊɏɜŰŮ ɛɐɜŮɠ Ŭɘɢɛɐɠ Űɖɠ ɕɐŰɖůɖɠ.  

ũɜɤɟɑɕɞɜŰŬɠ Űɖɜ əŬŰŬɜɎɚɤůɖ Űɖɠ ɛɞɜɎŭŬɠ ŬɜɎ ɛɖɜɎ əŬɘ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ɧŰɘ 

Űɞ ůɡɜɞɚɘəɧ əɧůŰɞɠ ˊɞɡ ɢɟŮɩɜŮɘ ɖ ȹȺȼ ɛŬɕɑ ɛŮ Űɘɠ ŭɘɎűɞɟŮɠ əɟŬŰɐůŮɘɠ, űɧɟɞɡ 
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əɚˊ ŬɜɏɟɢŮŰŬɘ ůŮ 0,22 Ůɡɟɩ/kWh, ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ ŰŮɚŮɡŰŬɑŬ ůŰɐɚɖ Űɞɡ ɄɑɜŬəŬɠ 

2.16. ɇɞ ůɡɜɞɚɘəɧ əɧůŰɞɠ ŮɜɏɟɔŮɘŬɠ ɔɘŬ ɏɜŬ Űɡˊɘəɧ ɏŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ 

ŬűŬɚɎŰɤůɖɠ ŬɜɏɟɢŮŰŬɘ ůɢŮŭɧɜ ůŮ 21.000  Ůɡɟɩ əŬɘ ŮɑɜŬɘ ŬɟəŮŰɎ əɞɜŰɎ ůŮ ŬɡŰɧ 

ˊɞɡ ɡˊɞɚɞɔɑɕɞɜŰŬɜ Ŭˊɧ Űɖɜ ɛŮɚɏŰɖ (20.000 Ůɡɟɩ ŬɜɎ ɏŰɞɠ). 

ɆɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ əŬɘ Űɤɜ ŬɜŬɚɩůɘɛɤɜ, Űɞ ůɡɜɞɚɘəɧ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ 

ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ ŬɜɎ ɏŰɞɠ ŬɜɏɟɢŮŰŬɘ ůŮ 22.475 Ůɡɟɩ.  

ɄɑɜŬəŬɠ 2.16 ɆŰɞɘɢŮɑŬ ˊŬɟŬɔɤɔɐɠ əŬɘ əɧůŰɞɡɠ Űɖɠ ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ ŬɜɎ ɛɐɜŬ 

ɀɐɜŬɠ ȼɛŮɟɐůɘŬ 

ˊŬɟŬɔɤɔɐ 

ˊɧůɘɛɞɡ 

ɜŮɟɞɨ 

m3/day 

ɀɖɜɘŬɑŬ 

ˊŬɟŬɔɤɔɐ 

ˊɧůɘɛɞɡ 

ɜŮɟɞɨ 

m3/ɛɐɜŬ 

ȼɛŮɟɐůɘŬ 

ɖɚŮəŰɟɘəɐ 

əŬŰŬɜɎɚɤůɖ 

ŬűŬɚɎŰɤůɖɠ 

KWh /day 

ɀɖɜɘŬɑŬ 

ȼɚŮəŰɟɘəɐ 

ȾŬŰŬɜɎɚɤůɖ 

ŬűŬɚɎŰɤůɖɠ 

Kwh/ɛɐɜŬ 

ȾɧůŰɞɠ 

ŮɜɏɟɔŮɘŬɠ 

ú/ɛɐɜŬ 

ȽŬɜɞɡɎɟɘɞɠ 50 1.499 200 5.994 1.319 

ūŮɓɟɞɡɎɟɘɞɠ 50 1.499 200 5.994 1.319 

ɀɎɟŰɘɞɠ 50 1.499 200 5.994 1.319 

ȷˊɟɑɚɘɞɠ 66 2.198 293 8.791 1.934 

ɀɎɘɞɠ 80 2.400 320 9.600 2.112 

Ƚɞɨɜɘɞɠ 80 2.400 320 9.600 2.112 

Ƚɞɨɚɘɞɠ 80 2.400 320 9.600 2.112 

ȷɨɔɞɡůŰɞɠ 80 2.400 320 9.600 2.112 

ɆŮˊŰɏɛɓɟɘɞɠ 80 2.400 320 9.600 2.112 

ɃəŰɩɓɟɘɞɠ 60 1.798 240 7.193 1.582 

Ɂɞɏɛɓɟɘɞɠ 50 1.499 200 5.994 1.319 

ȹŮəɏɛɓɟɘɞɠ 50 1.499 200 5.994 1.319 

ɆɈɁɃȿɃ  23.491  93.954 20.670 

Ʉɖɔɐ: ȹɐɛɞɠ ȷɔŬɗɞɜɖůɑɞɡ (2016), ɘŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

ɆɡɔəɟɑɜɞɜŰŬɠ Űɞɜ ɄɑɜŬəŬɠ 2.14 ɛŮ Űɞɜ ɄɑɜŬəŬɠ 2.16 ˊɟɞəɨˊŰŮɘ Űɞ Ůɝɐɠ: Ůɜɩ ɖ 

ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ ɚŮɘŰɞɡɟɔŮɑ əɎŰɤ Ŭˊɧ Űɖɜ ɛɏɔɘůŰɖ ɘəŬɜɧŰɖŰŬ Ŭˊɧŭɞůɖɠ 

ŬɟəŮŰɞɨɠ ɛɐɜŮɠ Űɞ ɏŰɞɠ, ŮɜŰɞɨŰɞɘɠ ŭŮɜ ŮˊŬɟəŮɑ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɖɠ ɕɐŰɖůɖɠ əŬŰɎ 

Űɖɜ ɗŮɟɘɜɐ, əɡɟɑɤɠ, ˊŮɟɑɞŭɞ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ŭɘɧŰɘ ɡˊɎɟɢŮɘ ɏɜŰɞɜɖ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɖɠ ɕɐŰɖůɖɠ ɜŮɟɞɨ əŬɘ ŭŮɜ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞɗɐəŮɡůɖɠ 
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ɛŮɔɎɚɤɜ ˊɞůɞŰɐŰɤɜ ɜŮɟɞɨ Ŭˊɧ Űɞ ɢŮɘɛɩɜŬ ɔɘŬ ɢɟɐůɖ Űɞ əŬɚɞəŬɑɟɘ. ȾɎɗŮ 

ůɨůŰɖɛŬ ɡŭɟɞŭɧŰɖůɖɠ ɧɛɤɠ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰŮɘ Űɘɠ Ŭɘɢɛɏɠ ɕɐŰɖůɖɠ Ŭəɧɛɖ əŬɘ 

Ŭɜ ŬɡŰɧ ůɖɛŬɑɜŮɘ ɡˊɏɟ - ŭɘŬůŰŬůɘɞɚɧɔɖůɖ ůŮ ůɢɏůɖ ɛŮ ɎɚɚŮɠ ˊŮɟɘɧŭɞɡɠ. 

Ⱥˊɞɛɏɜɤɠ Űɞ ůɡɛˊɏɟŬůɛŬ ŮɑɜŬɘ ɧŰɘ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɖɠ ɛŮŰŬűɞɟɎɠ ɜŮɟɞɨ ˊɞɡ 

ŮɑɜŬɘ ɛɑŬ Ŭəɟɘɓɐ Ůˊɘɚɞɔɐ ɛŮ ˊɞɚɚɏɠ ŬɟɜɖŰɘəɏɠ ůɡɜɏˊŮɘŮɠ, ɡˊɎɟɢŮɘ ŬɜɎɔəɖ 

ˊŬɟŬɔɤɔɐɠ ɛŮɔŬɚɨŰŮɟɖɠ ˊɞůɧŰɖŰŬɠ ɜŮɟɞɨ ɔɘŬ Űɞɜ ȹɐɛɞ ȷɔŬɗɞɜɖůɑɞɡ.       

2.8 ɆŰɞɘɢŮɑŬ ȼɚŮəŰɟɞŭɧŰɖůɖɠ  

ȼ ŮɜŮɟɔŮɘŬəɐ ɕɐŰɖůɖ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ɏɤɠ ůɐɛŮɟŬ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ɏɜŬ Űɞˊɘəɧ 

ůŰŬɗɛɧ ˊŬɟŬɔɤɔɐɠ ŮɜɏɟɔŮɘŬɠ Űɖɠ ȹȺȼ ˊɞɡ ɢɤɟɞɗŮŰŮɑŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȷɔɑɞɡ 

ũŮɤɟɔɑɞɡ. ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ Űɖɠ ȹȺȼ ɞ ŬɡŰɧɜɞɛɞɠ ɗŮɟɛɘəɧɠ ůŰŬɗɛɧɠ 

ˊŬɟŬɔɤɔɐɠ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ, ˊɞɡ ŮɝɡˊɖɟŮŰŮɑ əŬŰô ŬˊɞəɚŮɘůŰɘəɧŰɖŰŬ Űɞ ɜɖůɑ, 

ŭɘŬɗɏŰŮɘ ŮɔəŬŰŮůŰɖɛɏɜɖ ɘůɢɨɠ 240 kW . ȼ ɛɏɔɘůŰɖ ɕɐŰɖůɖ ŮɜŮɟɔŮɑŬɠ5 ůŰɞ 

ȷɔŬɗɞɜɐůɘ Űɞ 2014 ŬɜɏɟɢɞɜŰŬɜ ůŮ 179 kW  əŬɘ ŮɜŰɞˊɑɕŮŰŬɘ əŬŰɎ Űɖɜ 

Ŭˊɞəɞɟɨűɤůɖ Űɖɠ ɗŮɟɘɜɐɠ ŰɞɡɟɘůŰɘəɐɠ əɑɜɖůɖɠ (Űɞɜ ŭŮəŬˊŮɜŰŬɨɔɞɡůŰɞ). ȼ 

ɛɏɔɘůŰɖ ɛŮɚɚɞɜŰɘəɐ ɕɐŰɖůɖ ɔɘŬ Űɞ ɏŰɞɠ 2020, ŮəŰɘɛɎŰŬɘ Ŭˊɧ Űɖɜ ȹȺȹȹȼȺ ůŮ 

229 kW, Ůˊɞɛɏɜɤɠ ŮɑɜŬɘ əɞɜŰɎ ůŰɖɜ ŭɡɜɖŰɘəɐ ɘəŬɜɧŰɖŰŬ Űɞɡ ůŰŬɗɛɞɨ Űɖɠ ȹȺȼ. 

Ⱥˊɞɛɏɜɤɠ, ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɖɠ ɕɐŰɖůɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ůŰɞ ɜɖůɑ ɗŬ 

ŬˊŬɘŰɖɗɞɨɜ ɜɏŮɠ ŮˊŮɜŭɨůŮɘɠ ˊɞɡ ɗŬ Ŭɡɝɐůɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɖɚŮəŰɟɞŭɧŰɖůɖɠ. 

ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ Ůˊɑůɖɠ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ɞ ůŰŬɗɛɧɠ ˊŬɟŬɔɤɔɐɠ ɖɚŮəŰɟɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ ůŰɞ ȷɔŬɗɞɜɐůɘ ɚŮɘŰɞɡɟɔŮɑ ɛŮ ɖɚŮəŰɟɞɔŮɜɜɐŰɟɘŮɠ ŮɚŬűɟɞɨ ˊŮŰɟŮɚŬɑɞɡ 

(ɜŰɑɕŮɚ), əŬɨůɘɛɞ Űɞ ɞˊɞɑɞ ɛŮŰŬűɏɟŮŰŬɘ ŭɘɎ ɗŬɚɎůůɖɠ (ɅȷȺ; ȹȺȹȹȼȺ, 2015). ȼ 

əɚɑɛŬəŬ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ, Űɞ Ůɑŭɞɠ əŬɡůɑɛɞɡ ŬɚɚɎ əŬɘ ɞ Űɟɧˊɞɠ ɛŮŰŬűɞɟɎɠ Űɞɡ, 

ůɡɜ Űɖɜ ŬˊɧůŰŬůɖ, ůɡɜɖɔɞɟɞɨɜ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ Űɘɛɐ ˊŬɟŬɔɤɔɐɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ 

ůŰɞ ɜɖůɑ ŮɑɜŬɘ ɛɑŬ Ŭˊɧ Űɘɠ ɡɣɖɚɧŰŮɟŮɠ ůŰɞɜ Ůɗɜɘəɧ ɢɩɟɞ. ɇɞ ɜɖůɑ Űɞɡ 

ȷɔŬɗɞɜɖůɑɞɡ ŭŮɜ ɏɢŮɘ ůɡɜŭŮɗŮɑ ɏɤɠ ůɐɛŮɟŬ ɛŮ ɔŮɘŰɞɜɘəɎ ɜɖůɘɎ ɐ əŬɘ ɛŮ Űɞ 

ɖˊŮɘɟɤŰɘəɧ ɖɚŮəŰɟɘəɧ ůɨůŰɖɛŬ, ɚɧɔɤ əɡɟɑɤɠ ŰŮɢɜɘəɩɜ əŬɘ ŰŮɢɜɞɚɞɔɘəɩɜ 

ŭɡůəɞɚɘɩɜ, ˊɞɡ ɡűɑůŰŬɜŰɞ ŬɚɚɎ əŬɘ ɚɧɔɤ ɞɘəɞɜɞɛɘəɩɜ ŭɡůəɞɚɘɩɜ əŬɗɩɠ ɞɘ 

ŭɘŬůɡɜŭɏůŮɘɠ ŮɑɜŬɘ ɏɟɔŬ ɛŮɔɎɚɖɠ ɏɜŰŬůɖɠ əŮűŬɚŬɑɞɡ.    

                                                 
5 ȼ ɕɐŰɖůɖ ŮɜɏɟɔŮɘŬɠ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɘ ŬɜɎɔəŮɠ Űɖɠ ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ ˊɞɡ 

ɚŮɘŰɞɨɟɔɖůŮ Űɞ 2013.  
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 ɆŰɞɘɢŮɑŬ ȷŭŮɘɞŭɞŰɘəɐɠ əŬŰɎůŰŬůɖɠ űɤŰɞɓɞɚŰŬɥəɩɜ 

ůɡůŰɖɛɎŰɤɜ (2013)   

ɄŮɟɘɗɩɟɘɞ ɘůɢɨɞɠ ū/ȸ ůŰŬɗɛɩɜ 

 Ʉɚɐɗ

ɞɠ 

ŬɘŰɐů

Ůɤɜ 

ɔɘŬ 

ůɨɜŭŮ
ůɖ 

Ƚůɢɨɠ 

ŬɘŰɐůŮɤɜ 

ɔɘŬ 

ůɨɜŭŮůɖ 
(kW) 

Ʉɚɐɗɞɠ 

ɚŮɘŰɞɡɟɔɞɨɜ
Űɤɜ 

Ƚůɢɨɠ 

ɚŮɘŰɞɡɟɔɞɨɜŰ
ɤɜ (kW) 

ɄŮɟɘɗɩɟɘ

ɞ ɘůɢɨɞɠ 

Ŭˊɧ ɅȷȺ 

(kW) 

ȺɔəŬŰŮůŰɖɛɏ

ɜɖ ɘůɢɨɠ ˊɞɡ 

ŭŮůɛŮɨŮɘ 

ɖɚŮəŰɟɘəɧ 
ɢɩɟɞ (kW) 

Ɉˊɧɚɞɘˊɞ 

ŭɘŬɗɏůɘɛɞ 

ˊŮɟɘɗɩɟɘɞ 

(kW) 

ȷɔŬɗɞɜɐůɘ 0 0 0 0 26,00 0 26,00 

Ʉɖɔɐ: ɅȷȺ 

ȼ ɢɟɐůɖ ɐˊɘɤɜ ŬɜŬɜŮɩůɘɛɤɜ ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ, ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɖ ɢɟɐůɖ Űɖɠ 

ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ ɔɘŬ ɗɏɟɛŬɜůɖ ɜŮɟɞɨ ɔɘŬ ɞɘəɘŬəɐ ɢɟɐůɖ. ɈˊɎɟɢɞɡɜ, Ůˊɑůɖɠ, 45 

űɤŰɞɓɞɚŰŬɥəɞɑ ůŰŬɗɛɞɑ ɔɘŬ Űɞ ŭɖɛɞŰɘəɧ űɤŰɘůɛɧ (ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, 

2014). ȷˊɧ ɆŰɞɘɢŮɑŬ Űɖɠ ɅȷȺ ɔɘŬ Űɞ ɏŰɞɠ 2013 ˊɟɞəɨˊŰɞɡɜ ŰŬ Ůɝɐɠ: 

Ⱥˊɞɛɏɜɤɠ ɛŮ ɓɎůɖ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ űŬɑɜŮŰŬɘ ɧŰɘ ŭŮɜ ɡˊɎɟɢɞɡɜ ŮɔəŬŰŮůŰɖɛɏɜɞɘ 

ūɤŰɞɓɞɚŰŬɥəɞɑ ɆŰŬɗɛɞɑ (ū/ȸ) ůŰɞ ȷɔŬɗɞɜɐůɘ əŬɘ Űɞ ɡˊɞɚŮɘˊɧɛŮɜɞ ŭɘŬɗɏůɘɛɞ 

ˊŮɟɘɗɩɟɘɞ ŮɔəŬŰɎůŰŬůɖɠ ŬɜɏɟɢŮŰŬɘ ůŮ 26 kW. ŪŬ ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ 

ɧŰɘ ɛŮ Űɖɜ ȷˊɧűŬůɖ ɅȷȺ 96/2007 ŰŬ ɀɖ ȹɘŬůɡɜŭŮɛɏɜŬ ɁɖůɘɎ əŬɗɞɟɑůŰɖəŬɜ ɤɠ 

ˊŮɟɘɞɢɏɠ ɛŮ əɞɟŮůɛɏɜŬ ŭɑəŰɡŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ū/ȸ. ɀŮ Űɖɜ ȷˊɧűŬůɖ ɅȷȺ 

703/2008 ˊɟɞůŭɘɞɟɑůŰɖəŮ Űɞ ˊŮɟɘɗɩɟɘɞ ɔɘŬ ū/ȸ ɆŰŬɗɛɞɨ (ŮɝŬɘɟɏůŮɘɠ, ɎŭŮɘŮɠ 

ˊŬɟŬɔɤɔɐɠ əŬɘ Ⱥɘŭɘəɧ ɄɟɧɔɟŬɛɛŬ ůŮ əŰɘɟɘŬəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ). Ƀɘ ŬɟɛɧŭɘŮɠ 

ɡˊɖɟŮůɑŮɠ Űɞɡ ŭɘəŰɨɞɡ ůŮ ɀȹɁ ŮɜɖɛŮɟɩɜɞɡɜ Űɞɡɠ ŮɜŭɘŬűŮɟɧɛŮɜɞɡɠ ɔɘŬ Űɞ 

ŮəɎůŰɞŰŮ ŭɘŬɗɏůɘɛɞ ˊŮɟɘɗɩɟɘɞ, əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ŬɘŰɖɛɎŰɤɜ 

Űɞɡɠ.       

ɄɑɜŬəŬɠ 2.17 ȻɐŰɖůɖ ŮɜɏɟɔŮɘŬɠ ůŰɞ ɜɖůɑ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ 2008-2013  

ȷɡŰɧɜɞɛɞ ůɨůŰɖɛŬ 

ȷɔŬɗɞɜɖůɑɞɡ 

2008 2009 2010 2011 2012 2013 

ȺŰɐůɘŬ ȻɐŰɖůɖ 

(MWh) 

438 491 522 542 599 642 

ȷɘɢɛɐ (kW) 140 163 188 144 156 182 

Ʉɖɔɐ: ɅȷȺ 

ȷˊɧ ůŰɞɘɢŮɑŬ Űɖɠ ɅɡɗɛɘůŰɘəɐɠ ȷɟɢɐɠ ȺɜɏɟɔŮɘŬɠ (ɅȷȺ) ˊɞɡ Ŭűɞɟɞɨɜ ɧɛɤɠ Űɞ 

ůɨɜɞɚɞ Űɤɜ ɛɞɜɎŭɤɜ ˊŬɟŬɔɤɔɐɠ ŮɜɏɟɔŮɘŬɠ ůŰŬ ɀɖ ȹɘŬůɡɜŭŮŭŮɛɏɜŬ ɁɖůɘɎ 

(ɀȹɁ) ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ ɛɏůɞ ɛŮŰŬɓɚɖŰɧ əɧůŰɞɠ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 93,35 ú/ɀWh 
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ɏɤɠ 191,98  ú/ɀWh. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ əɧůŰɞɠ ŮɜɏɟɔŮɘŬɠ ŬűɞɟɎ Űɖɜ ˊŮɟɑɞŭɞ 

2007-2014. ȺɑɜŬɘ Ůˊɑůɖɠ ŮɨəɞɚŬ ŬɜŰɘɚɖˊŰɧ ɧŰɘ Űɞ ɛɏůɞ ɛŮŰŬɓɚɖŰɧ əɧůŰɞɠ 

ˊŬɟŬɔɤɔɐɠ ŮɜɏɟɔŮɘŬɠ ůŰŬ ɀȹɁ ɏɢŮɘ ɡɣɖɚɧ ɓŬɗɛɧ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ, ɛŮɔɎɚɞ 

ɛɏɟɞɠ Űɞɡ ɧˊɞɘɞɡ ɞűŮɑɚŮŰŬɘ ůŰɞ əɧůŰɞɠ ˊɟɞɛɐɗŮɘŬɠ əŬɡůɑɛɤɜ Űɤɜ ɛɞɜɎŭɤɜ ˊɞɡ 

ŭɘŬɛɞɟűɩɜŮŰŬɘ Ŭˊɧ Űɘɠ ŭɘŬəɡɛɎɜůŮɘɠ ůŰɘɠ ˊŬɔəɧůɛɘŮɠ Űɘɛɏɠ Űɤɜ ˊŮŰɟŮɚŬɘɞŮɘŭɩɜ 

(ɅȷȺ).  
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3 ɆɡůŰɐɛŬŰŬ ȷűŬɚɎŰɤůɖɠ ɁŮɟɞɨ 

3.1 Ƀɟɘůɛɧɠ 

ɀŮ Űɞɜ ɧɟɞ çŬűŬɚɎŰɤůɖè ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɖ ɞˊɞɘŬŭɐˊɞŰŮ ŭɘŮɟɔŬůɑŬ ŬűŬɑɟŮůɖɠ 

ŬɚɎŰɤɜ Ŭˊɧ ɛɑŬ ŬɚŬŰɞɨɢŬ ɞɡůɑŬ əŬɘ əɡɟɑɤɠ Ŭˊɧ ŬɚŬŰɞɨɢŬ ɨŭŬŰŬ. ȼ ŬűŬɚɎŰɤůɖ 

ŮɑɜŬɘ ɛɑŬ ɛɏɗɞŭɞɠ ŬɜɎəŰɖůɖɠ ˊɧůɘɛɞɡ ɜŮɟɞɨ Ŭˊɧ ɗŬɚŬůůɘɜɧ ɜŮɟɧ, ɡűɎɚɛɡɟŬ 

ˊɞŰɎɛɘŬ əŬɘ ɚɑɛɜŮɠ. ȺűŬɟɛɧɕŮŰŬɘ əɡɟɑɤɠ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ɝɖɟɧ əɚɑɛŬ, űŰɤɢɘɏɠ ůŮ 

ˊɧůɘɛɞ ɜŮɟɧ əŬɘ ɛŮ ˊɟɧůɓŬůɖ ůŰɞ ɗŬɚŬůůɘɜɧ ɜŮɟɧ. ȼ ŬˊŬɟɢɐ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ 

Űɖɠ ŬűŬɚɎŰɤůɖɠ ɢɟɞɜɞɚɞɔŮɑŰŬɘ əŬŰɎ Űɞɜ 20ɞ ŬɘɩɜŬ ɤɠ Űɟɧˊɞɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ Űɤɜ 

ˊɟɞɓɚɖɛɎŰɤɜ ɚŮɘɣɡŭɟɑŬɠ ůŮ ˊɞɚɚɏɠ ˊŮɟɘɞɢɏɠ Űɖɠ ɔɖɠ. ȳˊɤɠ ŮɑɜŬɘ ŮɡɟɨŰŮɟŬ 

ɔɜɤůŰɧ, Űɞ 97,3% Űɤɜ ˊŬɔəɧůɛɘɤɜ ŬˊɞɗŮɛɎŰɤɜ ɜŮɟɞɨ ɓɟɑůəŮŰŬɘ ůŰɖɜ ɗɎɚŬůůŬ 

ŬɜŬɛŮɛɘɔɛɏɜɞ ůŮ ɛŮɔɎɚŮɠ ŬɜŬɚɞɔɑŮɠ ɛŮ ŭɘɎűɞɟŬ ŭɘŬɚɡɛɏɜŬ ɎɚŬŰŬ ůŮ ŰɏŰɞɘŬ 

ɛɞɟűɐ ˊɞɡ ɖ ɢɟɐůɖ Űɞɡ, ŮɑŰŮ ɤɠ ˊɧůɘɛɞ, ŮɑŰŮ ɤɠ ɘəŬɜɧ ɔɘŬ ɓɘɞɛɖɢŬɜɘəɏɠ 

ŭɘŮɟɔŬůɑŮɠ əŬɗɑůŰŬɜŰŬɘ ŬŭɨɜŬŰɖ (ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ ȾɎɟŬɚɖɠ, 2011).  

 
ɆɢɐɛŬ 3.1 ȸŬůɘəɏɠ ɟɞɏɠ ůŰɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬűŬɚɎŰɤůɖɠ (Ʉɖɔɐ: ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ 

ȾɎɟŬɚɖɠ, 2011) 
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ȼ ŬűŬɚɎŰɤůɖ ɜŮɟɞɨ ŮɑɜŬɘ ɛɑŬ Ůˊɘɚɞɔɐ ˊɞɡ əŮɟŭɑɕŮɘ ůɡɜŮɢɩɠ ɏŭŬűɞɠ ůŮ 

ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ. ȼ ŰŮɢɜɘəɐ Űɖɠ ŬűŬɚɎŰɤůɖɠ ɜŮɟɞɨ ɏɟɢŮŰŬɘ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ 

ŰŬ ˊɟɞɓɚɐɛŬŰŬ ɏɚɚŮɘɣɖɠ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ˊɞɡ ɞűŮɑɚɞɜŰŬɘ ůŮ ɛɑŬ ůŮɘɟɎ Ŭˊɧ 

ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɖ ůɡɜŮɢɐɠ ˊɚɖɗɡůɛɘŬəɐ Ŭɨɝɖůɖ ŮɘŭɘəɎ ůŮ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ, ɞɘ 

ŮˊɞɢɘŬəɏɠ ɛŮŰŬˊŰɩůŮɘɠ ɘŭɘŬɑŰŮɟŬ ŮɝŬɘŰɑŬɠ Űɖɠ ŰɞɡɟɘůŰɘəɐɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ 

ˊŮɟɘɞɢɩɜ, ɞɘ ŬɡɝŬɜɧɛŮɜŮɠ ŬɟŭŮɡŰɘəɏɠ ŬɜɎɔəŮɠ ůŰɘɠ ůɨɔɢɟɞɜŮɠ əŬɚɚɘŮɟɔɖŰɘəɏɠ 

ɛŮɗɧŭɞɡɠ, ɖ ɏɚɚŮɘɣɖ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ɚɧɔɤ ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ əŬɘ Ɏɚɚɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əɚˊ. ɆŰɖɜ Ůɚɚɖɜɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɡˊɎɟɢɞɡɜ ɛɑŬ ůŮɘɟɎ Ŭˊɧ 

ˊŮɟɘɞɢɏɠ ˊɞɡ ˊɚɐŰŰɞɜŰŬɘ ɘŭɘŬɑŰŮɟŬ Ŭˊɧ Űɖɜ ɏɚɚŮɘɣɖ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. ɇɏŰɞɘŬ 

ˊŮɟɑˊŰɤůɖ ŬˊɞŰŮɚɞɨɜ ˊɞɚɚɎ ɜɖůɘɎ Űɞɡ ȷɘɔŬɑɞɡ, ŰŬ ɞˊɞɑŬ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ ŭɏɢɞɜŰŬɘ ɛɘəɟɎ ˊɞůɞůŰɎ ɡŮŰɞɨ, ɏɢɞɡɜ ˊŮɟɘɞɟɘůɛɏɜŮɠ ɚŮəɎɜŮɠ 

Ŭˊɞɟɟɞɐɠ əŬɘ ɚɘɔɞůŰɞɨɠ ɡˊɧɔŮɘɞɡɠ ɡŭŬŰɘəɞɨɠ ˊɧɟɞɡɠ əŬɘ ŮˊɘɓŬɟɨɜɞɜŰŬɘ 

ůɖɛŬɜŰɘəɎ Ŭˊɧ Űɖɜ ŰɞɡɟɘůŰɘəɐ ɗŮɟɘɜɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ȺɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ, ɧŰɘ 

ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ, ɞɘ ŮˊɘůəɏˊŰŮɠ ŮɑɜŬɘ ˊɞɚɚŬˊɚɎůɘɞɘ Űɞɡ ɛɧɜɘɛɞɡ ˊɚɖɗɡůɛɞɨ 

ɛŮ ɧŰɘ ŬɡŰɧ ůɡɜŮˊɎɔŮŰŬɘ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ ɜŮɟɞɨ.  

ɆŰŬ ɜɖůɘɎ Űɞɡ ȷɘɔŬɑɞɡ Űɞ ˊɟɧɓɚɖɛŬ Űɞɡ ŬɟɜɖŰɘəɞɨ ɘůɞɕɡɔɑɞɡ Űɤɜ ɡŭŬŰɘəɩɜ 

ˊɧɟɤɜ ɏɢŮɘ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ɛŮ ˊɞɘəɑɚɞɡɠ Űɟɧˊɞɡɠ ˊɟɞůɤɟɘɜɎ ɐ ˊɘɞ ɛɧɜɘɛŬ. Ƀɘ 

ůɡɜɐɗŮɘɠ ˊɟŬəŰɘəɏɠ ˊɞɡ ŬəɞɚɞɡɗɞɨɜŰŬɘ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ: 

 Űɖɜ ɛŮɔŬɚɨŰŮɟɖ əŬɘ əŬɚɨŰŮɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɎŰɤɜ (ɜɏŮɠ 

ŬɜŰɚɐůŮɘɠ ɛɏůɤ ɔŮɤŰɟɐůŮɤɜ, ˊɖɔŬŭɘɩɜ əɚˊ), 

 Űɖɜ ɛŮŰŬűɞɟɎ ɜŮɟɞɨ Ŭˊɧ ɎɚɚŮɠ ˊŮɟɘɞɢɏɠ (ŮɑŰŮ ɛŮ ɡŭɟɞűɧɟŬ ˊɚɞɑŬ Ŭɜ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮŰŬűɞɟɎ Ŭˊɧ ɎɚɚŬ ɜɖůɘɎ/ˊŮɟɘɞɢɏɠ ŮɑŰŮ ɛɏůɤ 

əŬɜŬɚɘɩɜ/ŭɘəŰɨɤɜ ɧŰŬɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮŰŬűɞɟɎ ɜŮɟɞɨ Ŭˊɧ əɞɜŰɘɜɏɠ 

ˊŮɟɘɞɢɏɠ),    

 Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŰŬɛɘŮɡŰɐɟɤɜ ŬˊɞɗɐəŮɡůɖɠ ɜŮɟɞɨ əŬɘ 

 Űɖɜ ŮɔəŬŰɎůŰŬůɖ ůɡůŰɖɛɎŰɤɜ ŬűŬɚɎŰɤůɖɠ.         

ȼ ˊɟɩŰɖ Ůˊɘɚɞɔɐ ˊɟɞɦˊɞɗɏŰŮɘ Űɖɜ ɨˊŬɟɝɖ ɡŭŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ ˊɞɡ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ ŭŮɜ ɡűɑůŰŬŰŬɘ. ȼ ɛŮŰŬűɞɟɎ ɜŮɟɞɨ Ŭˊɧ ɎɚɚŮɠ 

ˊŮɟɘɞɢɏɠ ůɡɜŮˊɎɔŮŰŬɘ ɡɣɖɚɧ əɧůŰɞɠ əŬɘ ŮɑɜŬɘ ɛɑŬ Ůˊɘɚɞɔɐ ˊɞɡ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ 

ɛɧɜɘɛɞ ɢŬɟŬəŰɐɟŬ ɔɘŬ ɛɑŬ ůŮɘɟɎ Ŭˊɧ ɚɧɔɞɡɠ. ȼ ŭɖɛɘɞɡɟɔɑŬ ŰŬɛɘŮɡŰɐɟɤɜ 
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ŬˊɞɗɐəŮɡůɖɠ ɜŮɟɞɨ ˊɟɞɦˊɞɗɏŰŮɘ ůɖɛŬɜŰɘəɏɠ ɚŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ əŬɘ ůɡɜŮˊɎɔŮŰŬɘ 

ŬˊŬɚɚɞŰɟɘɩůŮɘɠ ɔɖɠ əŬɘ ɡɣɖɚɧ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ. ɄŬɟɧɚŬ ŬɡŰɎ, ɞɘ ŰŬɛɘŮɡŰɐɟŮɠ 

ŮɑɜŬɘ ɏɟɔŬ ˊɞɚɚŬˊɚɞɨ ůəɞˊɞɨ ɛŮ ˊɚɖɗɩɟŬ ɗŮŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ ɛˊɞɟɞɨɜ 

ɜŬ ŮɝŬůűŬɚɑůɞɡɜ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ ɡŭɎŰɤɜ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ȷɔŬɗɞɜɖůɑɞɡ 

ŭŮɜ ɡˊɎɟɢɞɡɜ ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŰŬɛɘŮɡŰɐɟŬ əŬɗɩɠ ɞɘ 

ŮˊɘűŬɜŮɘŬəɏɠ Ŭˊɞɟɟɞɏɠ ˊɞɡ ůɖɛŮɘɩɜɞɜŰŬɘ ŮɑɜŬɘ ɐůůɞɜɞɠ ŬɝɑŬɠ. ȼ ŮɔəŬŰɎůŰŬůɖ 

ůɡůŰɖɛɎŰɤɜ ŬűŬɚɎŰɤůɖɠ Ŭɚɛɡɟɞɨ ɜŮɟɞɨ ŬˊɞŰŮɚŮɑ ɛɑŬ ˊɘɗŬɜɐ Ůˊɘɚɞɔɐ əŬɘ ůŰɞ 

ȷɔŬɗɞɜɐůɘ ɧˊɞɡ ɐŭɖ ɚŮɘŰɞɡɟɔŮɑ ɛɑŬ ŰɏŰɞɘŬ ɛɞɜɎŭŬ. ɇɞ əɡɟɘɧŰŮɟɞ ˊɟɧɓɚɖɛŬ ɛɑŬ 

ŰɏŰɞɘŬɠ Ůˊɘɚɞɔɐɠ ɏɔəŮɘŰŬɘ ůŰɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ ɤɠ ŬˊɧɟɟɞɘŬ Űɞɡ ɡɣɖɚɞɨ 

əɧůŰɞɡɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ŬɜŮɓɎɕŮɘ əŬŰŬəɧɟɡűŬ Űɞ əɧůŰɞɠ ɡŭɟɞŭɧŰɖůɖɠ.      

3.2 ɇŮɢɜɞɚɞɔɑŮɠ ȷűŬɚɎŰɤůɖɠ ɁŮɟɞɨ 

ɇɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ɛɑŬ ˊɚɖɗɩɟŬ ůɡůŰɖɛɎŰɤɜ 

ŬűŬɚɎŰɤůɖɠ, ɞɟɘůɛɏɜŬ Ůə Űɤɜ ɞˊɞɑɤɜ ɏɢɞɡɜ ɓɟŮɘ ŮɡɟŮɑŬ ŮűŬɟɛɞɔɐ əŬɘ ɞɟɘůɛɏɜŬ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŮɟŮɡɜɖŰɘəɧ ɐ ˊɘɚɞŰɘəɧ ůŰɎŭɘɞ. ɄɞɚɚɎ Ŭˊɧ ŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ 

ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ɛɖɜ əŬŰŬűɏɟɞɡɜ ˊɞŰɏ ɜŬ əŬŰŬůŰɞɨɜ ɓɘɩůɘɛŬ ůŰɞɜ ŰɞɛɏŬ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ ɜŮɟɞɨ. ɇŬ ŭɘɎűɞɟŬ ůɡůŰɐɛŬŰŬ ŬűŬɚɎŰɤůɖɠ ɛˊɞɟɞɨɜ ɜŬ 

ŰŬɝɘɜɞɛɖɗɞɨɜ ůŮ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ ŬɜɎɚɞɔŬ Űɖɜ űɨůɖ Űɤɜ ŭɘŮɟɔŬůɘɩɜ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ.  

3.2.1 ŪŮɟɛɘəɏɠ ŭɘŮɟɔŬůɑŮɠ (Phase-change thermal processes) 

Ƀɘ ɛɞɜɎŭŮɠ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ɛŮ Űɖɜ ɛɏɗɞŭɞ Űɖɠ ŬˊɧůŰŬɝɖɠ (ɛɏɗɞŭɞɘ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬɚɚŬɔɐ űɎůɖɠ) ɞɡůɘŬůŰɘəɎ ɛɘɛɞɨɜŰŬɘ Űɞ űɡůɘəɧ əɨəɚɞ Űɞɡ 

ɜŮɟɞɨ, ɗŮɟɛŬɑɜɞɜŰŬɠ Űɞ Ŭɚɛɡɟɧ ɜŮɟɧ, ˊŬɟɎɔɞɜŰŬɠ ɡŭɟŬŰɛɞɨɠ ɞɘ ɞˊɞɑɞɘ 

ůɡɛˊɡəɜɩɜɞɜŰŬɘ əŬɘ ůɢɖɛŬŰɑɕŮŰŬɘ ɔɚɡəɧ ɜŮɟɧ. ɆŰɖɜ Ŭɟɢɐ Űɖɠ ŬˊɧůŰŬɝɖɠ 

ůŰɖɟɑɕɞɜŰŬɘ ɞɘ ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ: ɄɞɚɡɓɎɗɛɘŬɠ ȺəŰɧɜɤůɖɠ (Multi -Stage 

Flash distillation - MSF), ɖ ɄɞɚɡɓɎɗɛɘŬ ȺɝɎŰɛɘůɖ (Multi -Effect Distillation - 

MED) əŬɘ ɖ ȺɝɎŰɛɘůɖ ɛŮ ɆɡɛˊɑŮůɖ ȷŰɛɩɜ (VaporCompression Distillation - 

VC). Ƀɘ ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ ˊɞɡ Ŭɜɐəɞɡɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ MSF ŬˊɞŰŮɚɞɨɜ Űɞ 

44% Űɖɠ ˊŬɔəɧůɛɘŬɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ. Ƀɘ 

ɎɚɚŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬˊɞůŰɎɝŮɘɠ ɧˊɤɠ ɞɘ MED əŬɘ VC ŮɑɜŬɘ ŰŬɢɏɤɠ 

ŬɜŬˊŰɡůůɧɛŮɜŮɠ əŬɘ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŭɘŬŭɟŬɛŬŰɑůɞɡɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɞ ɎɛŮůɞ 



 

 

47 

 

ɛɏɚɚɞɜ. Ƀɘ ɛɞɜɎŭŮɠ ˊɞɡ ůŰɖɟɑɕɞɜŰŬɘ ůŰɖɜ ŬˊɧůŰŬɝɖ ˊŬɟɞɡůɘɎɕɞɡɜ ɛɘəɟɧ 

ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ ɧŰŬɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ɗŮɟɛɘəɐ ɐ ɛɖɢŬɜɘəɐ ŮɜɏɟɔŮɘŬ ɛŮ ɛɘəɟɧ 

əɧůŰɞɠ (ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ ȾɎɟŬɚɖɠ, 2011; Al-Karaghouli et al., 2009).   

3.2.2 ɀɏɗɞŭɞɘ ŬűŬɚɎŰɤůɖɠ ɛŮ ɛŮɛɓɟɎɜŮɠ (Membrane processes)     

ɆŰɖ űɨůɖ, ɞɘ ɛŮɛɓɟɎɜŮɠ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɞɜ ŭɘŬɢɤɟɘůɛɧ 

ŬɚɎŰɤɜ, ɧˊɤɠ ůŰɘɠ ŭɘŬŭɘəŬůɑŮɠ Űɖɠ ŬɘɛɞəɎɗŬɟůɖɠ əŬɘ ɧůɛɤůɖɠ ˊɞɡ ůɡɛɓŬɑɜɞɡɜ 

ůŰɞ Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ. ɀŮɛɓɟɎɜŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŭɨɞ ŮɛˊɞɟɘəɎ ůɡůŰɐɛŬŰŬ 

ŬűŬɚɎŰɤůɖɠ ˊɞɡ ɏɢɞɡɜ ɛŮɔɎɚɖ ŮˊɘŰɡɢɑŬ: ůŰɖɜ ŬɜŰɑůŰɟɞűɖ ɧůɛɤůɖ əŬɘ ůŰɖɜ 

ɖɚŮəŰɟɞŭɘɎɚɡůɖ. Ƀɘ ŭɨɞ ŬɡŰɏɠ ŰŮɢɜɘəɏɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɤɜ 

ɛŮɛɓɟŬɜɩɜ ɜŬ ŭɘŬɢɤɟɑɕɞɡɜ ŰŬ ɎɚŬŰŬ Ŭˊɧ  Űɞ ɜŮɟɧ, ɤůŰɧůɞ ɞɘ ɛŮɛɓɟɎɜŮɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛŮ ŭɘŬűɞɟŮŰɘəɧ Űɟɧˊɞ ůŮ əɎɗŮ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ŮűŬɟɛɞɔɏɠ. 

ŪŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ ɧŰɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ŬɜŰɑůŰɟɞűɖɠ ɧůɛɤůɖɠ 

ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞ 44% Űɖɠ ˊŬɔəɧůɛɘŬɠ ˊŬɟŬɔɤɔɐɠ ŬűŬɚŬŰɤɛɏɜɞɡ ɜŮɟɞɨ əŬɘ 

ŮɑɜŬɘ ɖ ɛɏɗɞŭɞɠ ˊɞɡ ɛŬɕɑ ɛŮ Űɖɜ MSF ɛɞɜɞˊɤɚɞɨɜ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ɏɤɠ 

ůɐɛŮɟŬ. ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɖ ɔɜɤɟɑɕŮɘ əŬɘ ɖ ɛɏɗɞŭɞɠ MED ɖ 

ɞˊɞɑŬ ɧɛɤɠ ɛɏɢɟɘ ůɐɛŮɟŬ ŭŮɜ ɏɢŮɘ Ŭəɧɛɖ ŮɝŬůűŬɚɑůŮɘ ɛŮɔɎɚɖ ˊŬɟɞɡůɑŬ ůŰɞɜ 

ɢɩɟɞ (Bourouni, 2012; Al -Karaghouli et al., 2009).  

 
ɆɢɐɛŬ 3.2 ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ɓŬůɘəɩɜ ůɡůŰɖɛɎŰɤɜ ŬűŬɚɎŰɤůɖɠ (Ʉɖɔɐ: Al -

Karaghouli et al., 2009)     
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3.2.3 ȷɜŰɑůŰɟɞűɖ ɧůɛɤůɖ (Reverse Osmosis - RO) 

ȼ ŰŮɢɜɞɚɞɔɑŬ Űɖɠ ŬɜŰɑůŰɟɞűɖɠ ɧůɛɤůɖɠ ɔɘŬ Űɖɜ ŬűŬɚɎŰɤůɖ ɜŮɟɞɨ ɗŬ ŬɜŬɚɡɗŮɑ 

ˊŮɟŬɘŰɏɟɤ əŬɗɩɠ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ ŮˊŮɝŮɟɔŬůɑŬɠ ɜŮɟɞɨ 

ˊɞɡ ɡűɑůŰŬŰŬɘ ůŰɞ ȷɔŬɗɞɜɐůɘ. ȼ ŬɜŰɑůŰɟɞűɖ ɧůɛɤůɖ ɏɢŮɘ Űɞ ɛŮɔɎɚɞ 

ˊɚŮɞɜɏəŰɖɛŬ ɧŰɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ əŬŰŬůəŮɡɐ ŭɘŬŰɎɝŮɤɜ əŬɘ ůɡůŰɖɛɎŰɤɜ Ŭˊɧ Űɖɜ 

ˊɘɞ ɛŮɔɎɚɖ ŮɔəŬŰɎůŰŬůɖ ɔɘŬ Űɖɜ ɨŭɟŮɡůɖ ɛɑŬɠ əɞɘɜɧŰɖŰŬɠ ɐ ɛɑŬɠ ˊɧɚɖɠ ɏɤɠ əŬɘ 

Űɖɜ əŬŰŬůəŮɡɐ Űɖɠ ˊɘɞ ɛɘəɟɐɠ ůɡůəŮɡɐɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ ɛɑŬɠ 

ɞɘəɞɔɏɜŮɘŬɠ.  

ɆŰɖɜ ŬɜŰɑůŰɟɞűɖ ɧůɛɤůɖ Űɞ Ŭɚɛɡɟɧ ɜŮɟɧ ŭɘŬɢɤɟɑɕŮŰŬɘ ɡˊɧ ˊɑŮůɖ ɛɏůɤ 

ɖɛɘˊŮɟŬŰɩɜ ɛŮɛɓɟŬɜɩɜ Ŭˊɧ ŰŬ ɎɚŬŰŬ. ɆŰɖɜ ɛɏɗɞŭɞ ŬɡŰɐ ŭŮɜ ɔɑɜŮŰŬɘ ɗɏɟɛŬɜůɖ ɐ 

ŬɚɚŬɔɐ űɎůɖɠ. ȼ əɨɟɘŬ ŬˊŬɑŰɖůɖ Űɖɠ ɛŮɗɧŭɞɡ ŬɡŰɐɠ ŮɑɜŬɘ ɖ ŮɜɏɟɔŮɘŬ ɔɘŬ Űɖɜ 

ůɡɛˊɑŮůɖ Űɞɡ ɜŮɟɞɨ. ɆŰɖɜ ˊɟɎɝɖ, ɡˊɎɟɢŮɘ ɏɜŬ ŭɞɢŮɑɞ ˊɞɡ ɢɤɟɑɕŮŰŬɘ ůŮ ŭɨɞ 

ŭɘŬɛŮɟɑůɛŬŰŬ ɛŮ ɛɑŬ ɛŮɛɓɟɎɜɖ. ȼ ɛŮɛɓɟɎɜɖ ŬɡŰɐ ŮɑɜŬɘ ɏɜŬ ˊɞɟɩŭŮɠ ɡɚɘəɧ, Űɞɡ 

ɞˊɞɑɞɡ ɞɘ ˊɧɟɞɘ ŮɑɜŬɘ ˊɎɟŬ ˊɞɚɨ ɛɘəɟɞɑ. ɆŰɞ ɏɜŬ ŭɘŬɛɏɟɘůɛŬ ˊɞɡ Űɞ ɞɜɞɛɎɕɞɡɛŮ 

ȷ, ŰɞˊɞɗŮŰŮɑŰŬɘ ɛɑŬ ˊɞůɧŰɖŰŬ əŬɗŬɟɞɨ ŬˊɞůŰŬɔɛɏɜɞɡ ɜŮɟɞɨ. ɆŰɞ Ɏɚɚɞ 

ŭɘŬɛɏɟɘůɛŬ Űɞ ɞˊɞɑɞ ɞɜɞɛɎɕɞɡɛŮ ȸ, ŰɞˊɞɗŮŰŮɑŰŬɘ Ůˊɑůɖɠ ɛɑŬ Ɏɚɚɖ ˊɞůɧŰɖŰŬ 

ɜŮɟɞɨ (ɑŭɘŬ ůŮ ɧɔəɞ ɛŮ ŬɡŰɐ Űɞɡ ȷ), ŬɚɚɎ ˊɞɡ ɛɏůŬ ůŮ ŬɡŰɐɜ ɡˊɎɟɢɞɡɜ ɎɚŬŰŬ. Ƀɘ 

ůŰɎɗɛŮɠ Űɤɜ ŭɨɞ ŭɘŬɛŮɟɘůɛɎŰɤɜ ɓɟɑůəɞɜŰŬɘ ůŰɞ ɑŭɘɞ ŮˊɑˊŮŭɞ. ɀŮŰɎ Ŭˊɧ ɚɑɔɖ ɩɟŬ 

ˊŬɟŬŰɖɟŮɑŰŬɘ ɜŬ ŬɜŮɓŬɑɜŮɘ ɖ ůŰɎɗɛɖ Űɞɡ ȸ ŭɘŬɚɨɛŬŰɞɠ, ŮˊŮɘŭɐ ŰŬ ɛɧɟɘŬ Űɞɡ 

ɜŮɟɞɨ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ ȷ ŭɘŬɛɏɟɘůɛŬ, ŭɘɏɟɢɞɜŰŬɘ ɛɏůŬ Ŭˊɧ Űɖ ɚŮˊŰɐ 

ŭɘŬɢɤɟɘůŰɘəɐ ɛŮɛɓɟɎɜɖ ˊɟɞɠ Űɞ ŭɘɎɚɡɛŬ ȸ. ȰŰůɘ Űɞ ŭɘɎɚɡɛŬ ȸ ŮɛˊɚɞɡŰɑɕŮŰŬɘ ɛŮ 

ɜŮɟɧ, ŬɡɝɎɜɞɜŰŬɠ Űɞɜ ɧɔəɞ Űɞɡ. ȷɡŰɐ ɖ əɑɜɖůɖ Űɤɜ ɛɞɟɑɤɜ Űɞɡ ɜŮɟɞɨ ůɡɛɓŬɑɜŮɘ 

ůɡɜɏɢŮɘŬ, ɏɤɠ ɧŰɞɡ ŬˊɞəŬŰŬůŰŬɗŮɑ ɛɑŬ əɎˊɞɘŬ ɛɞɟɘŬəɐ ɘůɞɟɟɞˊɑŬ, ˊɞɡ ŰŮɑɜŮɘ ɜŬ 

ŮɝɘůɞɟɟɞˊɐůŮɘ Űɘɠ ˊŮɟɘŮəŰɘəɧŰɖŰŮɠ Űɤɜ ŭɨɞ ŭɘŬɚɡɛɎŰɤɜ. ȷɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ɛŮ 

ˊɟɤŰŬɔɤɜɘůŰɐ Űɖ ŭɘŬɢɤɟɘůŰɘəɐ ɛŮɛɓɟɎɜɖ ŮɑɜŬɘ ɖ ɧůɛɤůɖ  (ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ 

ȾɎɟŬɚɖɠ, 2011).      

ȷɜ ŰɩɟŬ ŰɞˊɞɗŮŰɐůɞɡɛŮ ɏɜŬɜ ˊɚɤŰɐɟŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ɡɔɟɞɨ ȸ ɏŰůɘ ɩůŰŮ ɜŬ 

ŮűŬɟɛɧɕŮɘ ůŰŮɔŬɜɎ əŬɘ ŰɞˊɞɗŮŰɐůɞɡɛŮ ˊɎɜɤ ůŮ ŬɡŰɧ əɎˊɞɘɞ ɓɎɟɞɠ ɏŰůɘ ɩůŰŮ ɜŬ 

ůŰŬɛŬŰɐůɞɡɛŮ Űɖɜ Ŭɜɞŭɘəɐ Űɞɡ ˊɞɟŮɑŬ, ˊɟɞəŬɚɞɨɛŮ ɛɑŬ ŬɜŰɑůŰŬůɖ ůŰɖɜ ˊɞɟŮɑŬ 

Űɞɡ ɜŮɟɞɨ Ŭˊɧ Űɞ ȷ ˊɟɞɠ Űɞ ȸ. ɇɧŰŮ ɖ ɟɞɐ ůŰŬɛŬŰɎ əŬɘ ŰŬ ŭɨɞ ŭɘŬɚɨɛŬŰŬ 
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ɓɟɑůəɞɜŰŬɘ əɎŰɤ Ŭˊɧ ɛɑŬ ɘůɞɟɟɞˊɑŬ ˊɘɏůŮɤɜ. ȼ ˊɑŮůɖ ˊɞɡ ˊɟɞəɚɐɗɖəŮ ɔɘŬ ɜŬ 

ůŰŬɛŬŰɐůŮɘ ŬɡŰɐ ɖ Ɏɜɞŭɞɠ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ ŭɘŬɚɨɛŬŰɞɠ ȸ, ŮɑɜŬɘ ɖ ɞůɛɤŰɘəɐ 

ˊɑŮůɖ. ȷɜ ŰɩɟŬ ŬɡɝɖɗŮɑ ŬɡŰɐ ɖ ˊɑŮůɖ, ŭɖɚŬŭɐ ɖ ŰŮɢɜɖŰɐ ˊɑŮůɖ ˊɞɡ ˊɟɞəɚɐɗɖəŮ 

ůŰɞ ŭɘɎɚɡɛŬ ȸ ŬɡɝɎɜɞɜŰŬɠ Űɞ ˊɟɞůŰɘɗɏɛŮɜɞ ɓɎɟɞɠ, ɗŬ ˊɎɣŮɘ ɜŬ ŭɏɢŮŰŬɘ əŬɗŬɟɧ 

ɜŮɟɧ ɛɏůŬ Ŭˊɧ Űɖ ɛŮɛɓɟɎɜɖ Ŭˊɧ Űɞ ŭɘŬɛɏɟɘůɛŬ ȷ. ɇɧŰŮ ɗŬ ůɡɛɓŮɑ Űɞ Ůɝɐɠ 

űŬɘɜɧɛŮɜɞ: Űɞ ɜŮɟɧ ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞ ŭɘɎɚɡɛŬ ȸ ɗŬ ˊŮɟɜɎ ůŰɞ ŭɘŬɛɏɟɘůɛŬ ȷ. 

ɄŬɟŬŰɖɟɞɨɛŮ ŰɧŰŮ Űɖ ůŰɎɗɛɖ Űɞɡ ȷ ɜŬ ŬɜŮɓŬɑɜŮɘ əŬɘ űɡůɘəɎ Űɞɡ ȸ ɜŬ ɡˊɞɢɤɟŮɑ. 

ȷˊɧ Űɞɡɠ ˊɧɟɞɡɠ Űɖɠ ɛŮɛɓɟɎɜɖɠ ŭɘɏɟɢŮŰŬɘ ɛɧɜɞ əŬɗŬɟɧ ɜŮɟɧ Ůɜɩ Űɞ ŬɚɎŰɘ ŭŮɜ 

ˊŮɟɜɎŮɘ əŬɘ ˊŬɟŬɛɏɜŮɘ ůŰɞ ɢɩɟɞ Űɞɡ ŭɘŬɛŮɟɑůɛŬŰɞɠ ȸ. ȷˊɞŰɏɚŮůɛŬ ŬɡŰɞɨ ɗŬ 

ŮɑɜŬɘ, ɧůɞ ŬɡɝɎɜŮŰŬɘ ɖ ˊɑŮůɖ ůŰɞ ŭɘŬɛɏɟɘůɛŬ ȸ, Űɞ ɜŮɟɧ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ ȷ ɜŬ 

ŮɛˊɚɞɡŰɑɕŮŰŬɘ ɛŮ ɜɏɞ əŬɗŬɟɧ ɜŮɟɧ Ŭˊɧ Űɞ ŭɘŬɛɏɟɘůɛŬ ȸ, ɖ ůŰɎɗɛɖ Űɞɡ ɜŮɟɞɨ Űɞɡ 

ȷ ŰɩɟŬ ɗŬ ŮɑɜŬɘ ɡɣɖɚɧŰŮɟɖ Ŭˊɧ ŬɡŰɐ Űɞɡ ȸ, Ůɜɩ ůŰɞ ȸ ɗŬ ˊŬɟŬɛŮɑɜŮɘ ɛɑŬ ɛɘəɟɐ 

ˊɞůɧŰɖŰŬ ůɡɛˊɡəɜɤɛɏɜɞɡ ŭɘŬɚɨɛŬŰɞɠ NaCl. ɆŰɞ ȷ ɗŬ ɏɢɞɡɛŮ ˊŮɟɘůůɧŰŮɟɖ 

ˊɞůɧŰɖŰŬ əŬɗŬɟɞɨ ɜŮɟɞɨ Ŭˊɧ ɧŰɘ ŬɟɢɘəɎ. ȼ ŰŮɢɜɘəɐ ŬɡŰɐ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ əŬɘ 

ˊɟɞəɎɚŮůŮ Űɞ ŬɜŰɑɗŮŰɞ űŬɘɜɧɛŮɜɞ Űɖɠ ɧůɛɤůɖɠ ŮɑɜŬɘ ɖ ŬɜŰɑůŰɟɞűɖ ɧůɛɤůɖ 

(ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ ȾɎɟŬɚɖɠ, 2011).      

 
ɆɢɐɛŬ 3.3 Ƀɘ ɓŬůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ůŮ ɛɑŬ ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ ŬɜŰɑůŰɟɞűɖɠ ɧůɛɤůɖɠ 

(Ʉɖɔɐ: Al -Karaghouli et al., 2009)     
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ɇɞ ɜŮɟɧ Ŭˊɧɟɟɘɣɖɠ ɛŬɕɑ ɛŮ Űɖɜ Ɏɚɛɖ əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ ůɤɛŬŰɑŭɘŬ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ 

Űɞ 35 ɏɤɠ 100% Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɞɡ űɟɏůəɞɡ ɜŮɟɞɨ, ŬɜɎɚɞɔŬ Űɞ ɜŮɟɧ 

ŰɟɞűɞŭɞůɑŬɠ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŰŮɚŮɡŰŬɑŬɠ ŭŮəŬŮŰɑŬɠ, ŭɨɞ ɓŮɚŰɘɩůŮɘɠ 

ůɡɜɏɓŬɚŬɜ ůŰɖ ɛŮɑɤůɖ Űɞɡ əɧůŰɞɡɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɛɞɜɎŭɤɜ RO, ɞɘ ŮɝŮɚɑɝŮɘɠ 

Űɤɜ ɛŮɛɓɟŬɜɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ůŮ ɢŬɛɖɚɧŰŮɟŮɠ 

ˊɘɏůŮɘɠ, əŬɘ ɖ ɢɟɐůɖ Űɤɜ ůɡůəŮɡɩɜ ŬɜɎəŰɖůɖɠ ŮɜɏɟɔŮɘŬɠ. Ƀɘ ɢŬɛɖɚɐɠ ˊɑŮůɖɠ 

ɛŮɛɓɟɎɜŮɠ ɛɎɚɘůŰŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůɡɟɏɤɠ ůŰɖɜ ŬűŬɚɎŰɤůɖ ɡűɎɚɛɡɟɞɡ 

ɜŮɟɞɨ ɛŮɘɩɜɞɜŰŬɠ ůɖɛŬɜŰɘəɎ Űɞ ŮɜŮɟɔŮɘŬəɧ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ (Bourouni, 2012; 

Al -Karaghouli et al., 2009).     

ɇŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɤɜ ɛɞɜɎŭɤɜ RO ůŮ ŬˊɞɛŬəɟɡůɛɏɜŮɠ ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ ɖ 

ŬˊŬɑŰɖůɖ ɔɘŬ ŮɝŮɘŭɘəŮɡɛɏɜɞ ˊɟɞůɤˊɘəɧ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ɛɞɜɎŭŬɠ, ŰŬ ɢɖɛɘəɎ ˊɞɡ 

ŬˊŬɘŰɞɨɜŰŬɘ əŬɘ ɖ ŭɡůəɞɚɑŬ ůŰɖɜ ŬɜŰɘəŬŰɎůŰŬůɖ Űɤɜ ɛŮɛɓɟŬɜɩɜ. ũɘŬ Űɖɜ 

ŮɜůɤɛɎŰɤůɖ ȷɄȺ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɖ ɛɞɜɎŭŬ ɜŬ ɛɖɜ ŮɑɜŬɘ ŮɡŬɑůɗɖŰɖ ůŮ 

ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ŮəəɘɜɐůŮɘɠ Ŭˊɧ Űɖɜ ŬůŰɎɗŮɘŬ ůŰɖɜ ˊŬɟɞɢɐ ɟŮɨɛŬŰɞɠ 

(Kondili and Kaldellis, 2008).     

 
ɆɢɐɛŬ 3.4 ɄɘɗŬɜɞɑ ůɡɜŭɡŬůɛɞɑ ȷɄȺ əŬɘ ůɡůŰɖɛɎŰɤɜ ŬűŬɚɎŰɤůɖɠ (Ʉɖɔɐ: Al -

Karaghouli et al., 2009)     
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3.3 ɇŬ ɆɡůŰɐɛŬŰŬ ȷűŬɚɎŰɤůɖɠ ůŮ Ⱥɗɜɘəɧ ȺˊɑˊŮŭɞ 

ȰɜŬ Ŭˊɧ ŰŬ ɓŬůɘəɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ Űɞɡ ɜɖůɘɩŰɘəɞɡ ɢɩɟɞɡ ůŰɖɜ ȺɚɚɎŭŬ 

ŬˊɞŰŮɚŮɑ ɖ ɡŭɟɞŭɧŰɖůɖ Űɤɜ ɜɐůɤɜ, ŭŮŭɞɛɏɜɤɜ Űɤɜ ɛŮɔɎɚɤɜ ŬɜŬɔəɩɜ əŬɘ Űɖɠ 

ɏɚɚŮɘɣɖɠ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. ũɘŬ Űɖɜ ɚɨůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ ɡŭɟɞŭɧŰɖůɖɠ ɏɢɞɡɜ 

ŬəɞɚɞɡɗɖɗŮɑ ŭɘŬɢɟɞɜɘəɎ ɛɑŬ ůŮɘɟɎ Ŭˊɧ Ůˊɘɚɞɔɏɠ ˊɞɡ ɎɚɚɞŰŮ ŬˊɏŭɤůŬɜ əŬɘ 

ɎɚɚɞŰŮ ŬˊɏŰɡɢŬɜ. ȼ ɔŮɜɘəɐ ŮɘəɧɜŬ ɧɛɤɠ ŮɑɜŬɘ ɧŰɘ Űɧůɞ ɞɘ ŰŬɛɘŮɡŰɐɟŮɠ ɜŮɟɞɨ ˊɞɡ 

ůɢŮŭɘŬůŰɐəŬɜ əɡɟɑɤɠ Űɖɜ ŭŮəŬŮŰɑŬ Űɞɡ ô90 əŬɘ ˊɞɚɚɞɑ Ůɝô ŬɡŰɩɜ 

əŬŰŬůəŮɡŬůŰɐəŬɜ ɧůɞ əŬɘ ɞɘ ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ ŭŮɜ ɏŭɤůŬɜ Űɘɠ ŬˊŬɘŰɞɨɛŮɜŮɠ 

ɚɨůŮɘɠ. Ʉɟɞɠ ŬɡŰɐɜ Űɖɜ əŬŰɎɚɖɝɖ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ŭɘŬŭɟŬɛɎŰɘůŬɜ ɛɑŬ ůŮɘɟɎ Ŭˊɧ 

ŬůŰɞɢɑŮɠ ɧˊɤɠ ůŰɘɠ ɛŮɚɏŰŮɠ Űɤɜ ɏɟɔɤɜ, əŬəɐ ŮəŰɑɛɖůɖ Űɞɡ əɧůŰɞɡɠ əŬŰŬůəŮɡɐɠ 

əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ, ɡˊŮɟŮəŰɑɛɖůɖ Űɖɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ Űɤɜ ɏɟɔɤɜ, ŬŭɡɜŬɛɑŮɠ 

ŭɘŬɢŮɑɟɘůɖɠ Ŭˊɧ Űɘɠ Űɞˊɘəɏɠ Ŭɟɢɏɠ əɚˊ. ɋɠ ŬˊɞŰɏɚŮůɛŬ Űɤɜ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ ɞ 

ɜɖůɘɤŰɘəɧɠ ɢɩɟɞɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ əŬɚɨɣŮɘ Űɘɠ ŬɜɎɔəŮɠ ůŮ ɡŭŬŰɘəɞɨɠ ˊɧɟɞɡɠ 

ˊɟɞůűŮɨɔŮɘ ůɡɢɜɎ ůŰɖɜ ɚɨůɖ Űɖɠ ɛŮŰŬűɞɟɎɠ ɜŮɟɞɨ ɛɏůɤ ɡŭɟɞűɧɟɤɜ ˊɚɞɑɤɜ. ȼ 

Ůˊɘɚɞɔɐ ŬɡŰɐ ɧɛɤɠ ŬűŮɜɧɠ ŬˊɞŰŮɚŮɑ ɛɑŬ ˊŮɟɘůŰŬůɘŬəɐ ɚɨůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ əŬɘ 

ŬűŮŰɏɟɞɡ ɏɢŮɘ ɡɣɖɚɧ əɧůŰɞɠ. Ⱥˊɑůɖɠ, ɖ ɚɨůɖ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ůɡɜŮˊɎɔŮŰŬɘ ɟɑůəɞ 

ɤɠ ˊɟɞɠ Űɖɜ ŬůűɎɚŮɘŬ ˊŬɟɞɢɐɠ ɜŮɟɞɨ Ŭűɞɨ ŮəŮɑɜɖ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ɛɑŬ ůŮɘɟɎ 

ŬůŰɎɗɛɖŰɞɡɠ ˊŬɟɎɔɞɜŰŮɠ (əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, ŭɘŬɗŮůɘɛɧŰɖŰŬ ɡŭɟɞűɧɟɤɜ ˊɚɞɑɤɜ, 

ŭɘŬɗŮůɘɛɧŰɖŰŬ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ůŮ ɎɚɚŮɠ ˊŮɟɘɞɢɏɠ əɚˊ).  

ȼ ˊŬɟŬˊɎɜɤ əŬŰɎůŰŬůɖ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɞɘ ɛŮŰŬűŮɟɧɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ 

Űɞ 2007 ɔɘŬ Űɘɠ ɛŮɜ ȾɡəɚɎŭŮɠ ɜŬ ŬɜɏɟɢɞɜŰŬɘ ůŮ 697.000 m3 ɔɘŬ ŰŬ ŭŮ 

ȹɤŭŮəɎɜɖůŬ ůŮ 1.100.000 m3. ȳˊɤɠ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ 

ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ ŭɘŬəɘɜɞɨɜŰŬɘ ɛŮŰŬɝɨ Űɤɜ ɗŮɟɘɜɩɜ ɛɖɜɩɜ əŬɘ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ. 

ȯɝɘɞ ŬɜŬűɞɟɎɠ ŮɑɜŬɘ ɧŰɘ ɛŮŰŬɝɨ Űɞɡ 1997 əŬɘ Űɞɡ 2007 Űɞ əɧůŰɞɠ ɛŮŰŬűɞɟɎɠ 

ŭŮəŬˊɚŬůɘɎůŰɖəŮ əŬɘ Ŭˊɧ 1.244.881 ú ŬɜɐɚɗŮ ůŮ 11.206.409 ú, ɛŮ ůɡɜŮɢŮɑɠ 

ŬɡɝɖŰɘəɏɠ ŰɎůŮɘɠ Űɖɠ ŰɎɝɖɠ Űɞɡ 10% ɔɘŬ ŰŬ ŮˊɧɛŮɜŬ ɏŰɖ. ɇɞ 2007 Űɞ ɈˊɞɡɟɔŮɑɞ 

Ⱥɛˊɞɟɘəɐɠ ɁŬɡŰɘɚɑŬɠ ȷɘɔŬɑɞɡ əŬɘ ɁɖůɘɤŰɘəɐɠ ɄɞɚɘŰɘəɐɠ ˊɚɐɟɤůŮ 4,91 ú/m3 

ɛŮŰŬűŮɟɧɛŮɜɞɡ ɜŮɟɞɨ ɔɘŬ ŰŬ ȹɤŭŮəɎɜɖůŬ əŬɘ 8,32 ú/m3 ɔɘŬ Űɘɠ ȾɡəɚɎŭŮɠ. 

Ⱥˊɑůɖɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ ɧŰɘ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ Űɞ ɛŮŰŬűŮɟɧɛŮɜɞ 

ɜŮɟɧ ŭŮɜ ɐŰŬɜ ŬɟəŮŰɧ ɜŬ əŬɚɨɣŮɘ Űɘɠ ŬɜɎɔəŮɠ Űɤɜ ɜɖůɘɩɜ ɛŮ ůɡɜɏˊŮɘŬ ɜŬ 
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ɔɑɜɞɜŰŬɘ ůɡɜŮɢŮɑɠ ŭɘŬəɞˊɏɠ əŬɘ ɜŬ ɡˊɎɟɢŮɘ ˊɚɖɗɩɟŬ ˊɟɞɓɚɖɛɎŰɤɜ ůŮ əɞɘɜɤɜɘəɏɠ 

əŬɘ ɞɘəɞɜɞɛɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ (ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ ȾɎɟŬɚɖɠ, 2011). 

ȷˊɧ ůŰɞɘɢŮɑŬ Űɞɡ 2006, ŭɖɚŬŭɐ ˊŮɟɑɞŭɞ ɧˊɞɡ ŭŮɜ ɡˊɐɟɢŮ ɖ ɛɞɜɎŭŬ ŬűŬɚɎŰɤůɖɠ 

ůŰɞ ȷɔŬɗɞɜɐůɘ űŬɑɜɞɜŰŬɘ ɞɘ ɛŮŰŬűŮɟɧɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ ɛŮ ˊɚɞɑŬ. ȼ 

ůɡɜɞɚɘəɐ ˊɞůɧŰɖŰŬ ɛŮŰŬűŮɟɧɛŮɜɞɡ ɜŮɟɞɨ Űɞ ɏŰɞɠ ŬɡŰɧ ɐŰŬɜ ˊŮɟɑ ŰŬ 21.900 m3 

əŬɘ Űɞ əɧůŰɞɠ ɝŮˊɏɟŬůŮ Űɘɠ 270.000 Ůɡɟɩ. ȰɜŬ Ɏɚɚɞ ůŰɞɘɢŮɑɞ Űɞɡ ɄɑɜŬəŬɠ 3.1 

ˊɞɡ ɏɢŮɘ ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ ŮɑɜŬɘ ɧŰɘ Űɞ ɜɖůɑ ŭŮɜ əŬɚɨˊŰɞɜŰŬɜ Ŭˊɧ Űɘɠ 

ˊɞůɧŰɖŰŮɠ ɡŭɎŰɤɜ ˊɞɡ ɡˊɐɟɢŬɜ ůŮ ŬɡŰɧ əɎŰɘ ˊɞɡ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɢɟŮɘɎɕɞɜŰŬɘ ůɡɜŮɢɩɠ ɛŮŰŬűɞɟɏɠ ɜŮɟɞɨ. Ⱥˊɞɛɏɜɤɠ Űɞ ɜŮɟɧ Űɞɡ ɜɖůɘɞɨ ŭŮɜ 

ɛˊɞɟɞɨůŮ ɜŬ əŬɚɨɣŮɘ ɞɨŰŮ Űɞɜ ɛɧɜɘɛɞ ˊɚɖɗɡůɛɧ Űɞɡ əŬɘ ŬɜɎɚɞɔŬ əŬɘ ɛŮ Űɖɠ 

əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ əɎɗŮ ɢɟɞɜɘɎɠ ɞɘ ˊɞůɧŰɖŰŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɜ ɐŰŬɜ 

ɎɚɚɞŰŮ ɛŮɔŬɚɨŰŮɟŮɠ əŬɘ ɎɚɚɞŰŮ ɛɘəɟɧŰŮɟŮɠ. Ⱥˊɑůɖɠ ŮɑɜŬɘ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɧ ɧŰɘ 

ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ ŬˊŬɘŰɞɨɜŰŬɘ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ ˊɞɡ ŮɑɜŬɘ 

əŬɘ ɞɘ ˊɚɏɞɜ Ɏɜɡŭɟɞɘ əŬɘ ɞ ˊɚɖɗɡůɛɧɠ ɚɧɔɤ Űɖɠ ŰɞɡɟɘůŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

ŬɡɝɎɜŮŰŬɘ.        

ɄɑɜŬəŬɠ 3.1 ɀŮŰŬűŮɟɧɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ ˊɟɞɠ Űɞ ȷɔŬɗɞɜɐůɘ (ůŰɞɘɢŮɑŬ 2006)  

ɀɐɜŬɠ 1ɞɠ  2ɞɠ 3ɞɠ 4ɞɠ 5ɞɠ 6ɞɠ 7ɞɠ 8ɞɠ 9ɞɠ 10ɞɠ 11ɞɠ 12ɞɠ 

ȷɔŬɗɞɜɐůɘ 1800 1300 1800 1000 1800 1600 2600 3200 1600 2500 1100 1600 

Ʉɖɔɐ: ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ ȾɎɟŬɚɖɠ (2011) 

ɆŮ Ůɗɜɘəɧ ŮˊɑˊŮŭɞ ɖ ŰŮɢɜɞɚɞɔɑŬ ŬűŬɚɎŰɤůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊŮɟɘůůɧŰŮɟɞ 

ŮɑɜŬɘ ŮəŮɑɜɖ Űɖɠ ŬɜŰɑůŰɟɞűɖɠ ɧůɛɤůɖɠ, ɛŮ Űɖɜ ɞˊɞɑŬ ˊŬɟɎɔŮŰŬɘ Űɞ 74,4% Űɞɡ 

ůɡɜɞɚɘəɞɨ ɜŮɟɞɨ ŬűŬɚɎŰɤůɖɠ (ȸɚɏˊŮ ɆɢɐɛŬ 3.6). ȷɛɏůɤɠ ɛŮŰɎ ŬəɞɚɞɡɗŮɑ ɖ ED 

ɛŮ Űɖɜ ɞˊɞɑŬ ˊŬɟɎɔŮŰŬɘ Űɞ 10,2% Űɞɡ ůɡɜɞɚɘəɞɨ ɜŮɟɞɨ ŬűŬɚɎŰɤůɖɠ ůŰɖɜ 

ȺɚɚɎŭŬ, Űɖɜ ɑŭɘŬ ůŰɘɔɛɐ ˊɞɡ ɛŮ Űɘɠ ɛŮɗɧŭɞɡɠ MED əŬɘ MSF ˊŬɟɎɔŮŰŬɘ Űɞ 8,5% 

əŬɘ 6,8% Űɞɡ ŬűŬɚŬŰɤɛɏɜɞɡ ɜŮɟɞɨ ŬɜŰɑůŰɞɘɢŬ (Zotalis et al., 2014). 

3.3.1 ȾɧůŰɞɠ ŬűŬɚɎŰɤůɖɠ 

ɇɞ əɧůŰɞɠ Űɤɜ ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ ɛˊɞɟŮɑ ɜŬ ŭɘŬɢɤɟɘůŰŮɑ ůŮ əɧůŰɞɠ 

Ůˊɏɜŭɡůɖɠ (əɧůŰɞɠ ŬˊɧəŰɖůɖɠ əŮűŬɚŬɘɞɡɢɘəɞɨ Ůɝɞˊɚɘůɛɞɨ) əŬɘ Űɞ ɚŮɘŰɞɡɟɔɘəɧ 

əɧůŰɞɠ (ɚŮɘŰɞɡɟɔɑŬ əŬɘ ůɡɜŰɐɟɖůɖ). ɇɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ ɛˊɞɟŮɑ ɜŬ 

ŮˊɘɛŮɟɘůŰŮɑ ˊŮɟŬɘŰɏɟɤ ůŮ: əɧůŰɞɠ ŮɜɏɟɔŮɘŬɠ, ůɡɜŰɐɟɖůɖɠ, ŮˊɘůəŮɡɩɜ, 
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ˊɟɞůɤˊɘəɞɨ, ŬɜŰŬɚɚŬəŰɘəɩɜ əŬɘ Ůəůɡɔɢɟɞɜɘůɛɞɨ Űɖɠ ɛɞɜɎŭŬɠ Ŭɜ ŬˊŬɘŰŮɑŰŬɘ. 

ȷˊɧ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ, Űɞ əɧůŰɞɠ ŮɜɏɟɔŮɘŬɠ ŬˊɞŰŮɚŮɑ Űɞɜ əɡɟɘɧŰŮɟɞ ˊŬɟɎɔɞɜŰŬ 

ŭɘŬɛɧɟűɤůɖɠ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ Ŭˊɧŭɞůɖɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬűŬɚɎŰɤůɖɠ əŬɗɩɠ 

ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞ 60% Űɞɡ ůɡɜɞɚɘəɞɨ 

ɚŮɘŰɞɡɟɔɘəɞɨ əɧůŰɞɡɠ (Zotalis et al., 2014; ȺɛɛŬɜɞɡɖɚɑŭɖɠ əŬɘ ȾɎɟŬɚɖɠ, 2011). 

ȺɑɜŬɘ ˊɟɞűŬɜɏɠ Ůˊɞɛɏɜɤɠ ɧŰɘ ɖ Ŭɨɝɖůɖ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ əŬɘ ɖ 

ɛŮɑɤůɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ əɧůŰɞɡɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬűŬɚɎŰɤůɖɠ 

ůɡůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɞɡ əɧůŰɞɡɠ ŮɜɏɟɔŮɘŬɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

ŬɡŰɩɜ.      

ȺˊɘˊɟɧůɗŮŰŬ Űɞ əɧůŰɞɠ ɔɘŬ Űɘɠ ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ 

ˊŬɟŬɛɏŰɟɞɡɠ ɧˊɤɠ: Űɖɜ ŰŮɢɜɞɚɞɔɑŬ ŬűŬɚɎŰɤůɖɠ, ŰŬ ɞɚɘəɎ ŭɘŬɚɡɛɏɜŬ ůŰŮɟŮɎ 

(Total Dissolved Solids - TDS), ɞ Űɟɧˊɞɠ ůɡɔəɏɜŰɟɤůɖɠ Űɞɡ ŬəŬŰɏɟɔŬůŰɞɡ ɜŮɟɞɨ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŰɟɞűɞŭɞŰɐůŮɘ Űɞ ŮɟɔɞůŰɎůɘɞ əŬɘ ɎɚɚŮɠ ɞɘəɞɜɞɛɘəɏɠ 

ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ Űɞˊɘəɏɠ ůɡɜɗɐəŮɠ. ɇɞ əɧůŰɞɠ ŬűŬɚɎŰɤůɖɠ 

ɛŮɘɩɜŮŰŬɘ ɧŰŬɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɜŮɟɧ ɛŮ ɚɘɔɧŰŮɟɖ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɎɚŬŰŬ əŬɘ 

ɧŰŬɜ ɖ ŭɡɜŬɛɘəɧŰɖŰŬ Űɤɜ ɛɞɜɎŭɤɜ ŬɡɝɎɜŮŰŬɘ əŬɘ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ɞɘəɞɜɞɛɑŮɠ 

əɚɑɛŬəŬɠ (Zotalis et al., 2014). 

 

ɆɢɐɛŬ 3.5 ȼ ŬɜɎɚɡůɖ Űɞɡ əɧůŰɞɡɠ ɛɑŬɠ ɛɞɜɎŭŬɠ ŬűŬɚɎŰɤůɖɠ (Ʉɖɔɐ: ȾŬɟŰŬɚɑŭɖɠ, 

2011) 
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ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, ɖ ŬűŬɚɎŰɤůɖ Ŭɚɛɡɟɞɨ ɐ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ ŬˊŬɘŰŮɑ 

ůɖɛŬɜŰɘəɏɠ ˊɞůɧŰɖŰŮɠ ŮɜɏɟɔŮɘŬɠ ůŮ ɛɞɟűɐ ɗŮɟɛɧŰɖŰŬɠ, ɖɚŮəŰɟɘůɛɞɨ ɐ ɛɖɢŬɜɘəɞɨ 

ɏɟɔɞɡ. ȼ ɛɏɗɞŭɞɠ Űɖɠ ŬɜŰɑůŰɟɞűɖɠ ɧůɛɤůɖɠ ŬˊŬɘŰŮɑ ɛɖɢŬɜɘəɧ ɏɟɔɞ, ŬɚɚɎ ŬɡŰɧ 

ŭɑɜŮŰŬɘ Ŭˊɧ ɖɚŮəŰɟɞəɑɜɖŰɖ ŬɜŰɚɑŬ. ɇŬ ˊɞůɎ Űɖɠ ŮɜɏɟɔŮɘŬɠ ŭɘŬűɏɟɞɡɜ Ŭˊɧ ɛɏɗɞŭɞ 

ůŮ ɛɏɗɞŭɞ. ȺɜŭŮɘəŰɘəɎ, ɖ ˊɘɞ ŮɜŮɟɔɞɓɧɟŬ ɗŮɟɛɘəɐ ɛɏɗɞŭɞɠ ɢɟŮɘɎɕŮŰŬɘ 50 ɏɤɠ 70 

kWhth/m
3 Ůɜɩ ɖ ŬɜŰɑůŰɟɞűɖ ɧůɛɤůɖ ɢɟŮɘɎɕŮŰŬɘ Ŭˊɧ 3 ɏɤɠ 10 kWhth/m

3 ɔɘŬ 

ɗŬɚŬůůɘɜɧ ɜŮɟɧ. ȼ ɖɚŮəŰɟɞŭɘɎɚɡůɖ ŬˊŬɘŰŮɑ ɛɘəɟɧŰŮɟŬ ˊɞůɎ ŮɜɏɟɔŮɘŬɠ ŬɚɚɎ 

ɡ́ ɎɟɢŮɘ ˊŮɟɘɞɟɘůɛɧɠ Űɖɠ ɛɏɔɘůŰɖɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ŮˊŮɝŮɟɔŬůŰŮɑ (ȾŬɟŰŬɚɑŭɖɠ, 2011).   

 

ɆɢɐɛŬ 3.6 ȷűŬɚŬŰɤɛɏɜɞ ɜŮɟɧ ůŰɖɜ ȺɚɚɎŭŬ ŬɜɎɚɞɔŬ: (Ŭ) Űɖɜ ɢɟɐůɖ Űɞɡ əŬɘ (ɓ) Űɖɜ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ŰŮɢɜɞɚɞɔɑŬ (Ʉɖɔɐ: Zotalis et al., 2014)  

ɆŰŬ ŮɚɚɖɜɘəɎ ɜɖůɘɎ ɡˊɎɟɢɞɡɜ 35 ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ ŬɜŰɑůŰɟɞűɖɠ ɧůɛɤůɖɠ ɛŮ 

ůɡɜɞɚɘəɐ ŭɡɜŬɛɘəɧŰɖŰŬ 22.860 m3/d ɛŮ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ ˊɞɡ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 

0,13 ú/m3 ɏɤɠ 2,70  ú/m3. ɇɞ ɛɏůɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ Űɤɜ 30 ɛɞɜɎŭɤɜ 

ŬɜŰɑůŰɟɞűɖɠ ɧůɛɤůɖɠ ˊɞɡ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŰɞ ɆɢɐɛŬ 3.7 ŮəŰɘɛɎŰŬɘ ůŰŬ 0,85  ú/m3, 

ɛŮ Űɞ ɛɏɔɘůŰɞ əɧůŰɞɠ ɜŬ ŬˊŬɜŰɎŰŬɘ ůŰɖɜ ɛɞɜɎŭŬ Űɖɠ Ɇɑűɜɞɡ əŬɘ Űɞ ɛɘəɟɧŰŮɟɞ 

ůŰɖɜ ɛɞɜɎŭŬ Űɖɠ ȿɏɟɞɡ (Zotalis et al., 2014).  

ɇɞ əɧůŰɞɠ ůŰɘɠ ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ ůŰɖɜ ȺɚɚɎŭŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0,5 ú/m3 ɏɤɠ 

3,5 ú/m3, ɤůŰɧůɞ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ Űɞ əɧůŰɞɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞ 1,2 

ú/m3. ɇɞ əɧůŰɞɠ ŮɑɜŬɘ ůɢŮŰɘəɎ ɡɣɖɚɧŰŮɟɞ Ŭˊɧ Űɞ əɧůŰɞɠ Űɤɜ ɛŮɔŬɚɨŰŮɟɤɜ 

ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ, ɧˊɤɠ ŮəŮɑɜɤɜ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ůŰɞ ȽůɟŬɐɚ, Űɖɜ ɀɎɚŰŬ 

əŬɘ Űɖɜ Ⱦɨˊɟɞ, ɧˊɞɡ ɖ ŮˊɘɓɎɟɡɜůɖ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 0,7 ú/m3 (Zotalis et al., 
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2014).  Ⱥˊɞɛɏɜɤɠ ɏɜŬ ɕɐŰɖɛŬ ˊɞɡ ɢɟɐɕŮɘ ˊɟɞůɞɢɐɠ ŮɑɜŬɘ ˊɤɠ ɗŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ 

ɞɘəɞɜɞɛɘəɎ ŬˊɞŭɞŰɘəɧŰŮɟŬ ɛɞɜɎŭŮɠ ůŮ ɛɘəɟɎ ɜɖůɘɎ ɧˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ 

ŮˊɘŰŮɡɢɗɞɨɜ ɞɘəɞɜɞɛɑŮɠ əɚɑɛŬəŬɠ. ȰɜŬ Ůˊɑůɖɠ ůɖɛŬɜŰɘəɧ ŭŮŭɞɛɏɜɞ ˊɞɡ ŮˊɖɟŮɎɕŮɘ 

Űɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ ŮɑɜŬɘ ɖ ˊŬɚŬɘɧŰɖŰŬ Űɤɜ ɛɞɜɎŭɤɜ əŬɘ ŮɘŭɘəɎ ɖ ŰŮɢɜɞɚɞɔɑŬ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊɞɡ ɏɢŮɘ ɎɛŮůɞ ŬɜŰɑəɟɘůɛŬ ůŮ ɛɑŬ ůŮɘɟɎ Ŭˊɧ ɞɘəɞɜɞɛɘəɎ 

ůŰɞɘɢŮɑŬ.           

 

ɆɢɐɛŬ 3.7 ȿŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ (ú/m3) ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ ɗŬɚŬůůɘɜɞɨ ɜŮɟɞɨ ůŰŬ 

ŮɚɚɖɜɘəɎ ɜɖůɘɎ (Ʉɖɔɐ: Zotalis et al., 2014) 
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4 ɆɡůŰɐɛŬŰŬ ȷˊɞɗɐəŮɡůɖɠ ȺɜɏɟɔŮɘŬɠ 

ȼ ŬˊɞɗɐəŮɡůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ (energy storage) ŬˊɞŰŮɚŮɑ ɛŮ Űɞɜ ɏɜŬɜ ɐ Űɞɜ Ɏɚɚɞ 

Űɟɧˊɞ Űɧůɞ ɛɘŬ űɡůɘəɐ ŭɘŮɟɔŬůɑŬ (ˊ.ɢ. ŭɖɛɘɞɡɟɔɑŬ ɞɟɡəŰɩɜ əŬɡůɑɛɤɜ), ɧůɞ əŬɘ 

ɛɘŬ ŰŮɢɜɖŰɐ ɛɏɗɞŭɞ ɔɘŬ Űɖɜ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ŮɜŮɟɔŮɘŬəɩɜ ŬɜŬɔəɩɜ Űɞɡ 

Ŭɜɗɟɩˊɞɡ. ɆŮ ŬɡŰɐɜ Űɖɜ ŮɟɔŬůɑŬ ŭŮɜ ŬɜŬűɏɟɞɜŰŬɘ ŰŬ ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ 

Űɤɜ ůɡɛɓŬŰɘəɩɜ əŬɡůɑɛɤɜ (ŭŮɝŬɛŮɜɏɠ, ɡˊɧɔŮɘŬ ŬˊɞɗɐəŮɡůɖ űɡůɘəɞɨ ŬŮɟɑɞɡ 

əŰɚ.). 

ȼ ŬˊɞɗɐəŮɡůɖ ŮɜɏɟɔŮɘŬɠ ůɡɔəŬŰŬɚɏɔŮŰŬɘ ŬɜɎɛŮůŬ ůŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ɕɖŰɐɛŬŰŬ 

ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŮɜɏɟɔŮɘŬɠ əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɛɑŬ ůɡɜŮɢɘɕɧɛŮɜɖ ŰɎůɖ 

Ůɝɏɚɘɝɖɠ. ɇŬ ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ŬˊɏəŰɖůŬɜ Ŭəɧɛɖ ɛŮɔŬɚɨŰŮɟɖ 

ůɖɛŬůɑŬ ɛŮŰɎ Űɘɠ ˊɟɞɤɗɞɨɛŮɜŮɠ ˊɞɚɘŰɘəɏɠ ůŮ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ 

Űɖɠ ůɡɛɛŮŰɞɢɐɠ Űɤɜ ȷɜŬɜŮɩůɘɛɤɜ Ʉɖɔɩɜ ȺɜɏɟɔŮɘŬɠ. ũɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɏɜŬ 

ɡɣɖɚɧɠ ɓŬɗɛɧɠ ŭɘŮɑůŭɡůɖɠ Űɤɜ ȷɄȺ ůŰɞ ŮəɎůŰɞŰŮ ŭɑəŰɡɞ ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɡɗɞɨɜ 

ɛɑŬ ůŮɘɟɎ Ŭˊɧ ɕɖŰɐɛŬŰŬ ɧˊɤɠ ɖ ůŰɞɢŬůŰɘəɧŰɖŰŬ ůŰɖɜ ˊŬɟŬɔɤɔɐ ŮɜɏɟɔŮɘŬɠ ɛɏůɤ 

ȷɄȺ əŬɘ ɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ůŰŬɗŮɟɧŰɖŰŬɠ Űɞɡ ŭɘəŰɨɞɡ ɖɚŮəŰɟɞŭɧŰɖůɖɠ. ɇŬ 

ɕɖŰɐɛŬŰŬ ŬɡŰɎ ůɢŮŰɑɕɞɜŰŬɘ ɎɛŮůŬ ɛŮ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ əŬɘ 

Ŭˊɧŭɞůɖɠ Űɖɠ ůŰɞ ůɨůŰɖɛŬ ɎɛŮůŬ ŬɜɎɚɞɔŬ Űɘɠ ŬɜɎɔəŮɠ.  

ȼ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ŮɑɜŬɘ ŬɟəŮŰɎ ˊŮɟɑˊɚɞəɖ. 

ɀˊɞɟɞɨɜ ɜŬ ŰŬɝɘɜɞɛɖɗɞɨɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ ůəɞˊɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ (ˊ.ɢ. ˊŬɟŬɔɤɔɐ 

ɖɚŮəŰɟɘəɐɠ ɘůɢɨɞɠ ɐ ɗŮɟɛɧŰɖŰŬɠ), ŬɜɎɚɞɔŬ ɛŮ Űɖ ɛɞɟűɐ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ 

ŬˊɞɗɖəŮɨŮŰŬɘ ɐ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ŭɜ ŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŮɑɜŬɘ əɘɜɖŰɎ ɖ ůŰŬɗŮɟɎ. 

ɆŰɘɠ ůɖɛŮɘɩůŮɘɠ ŬɡŰɏɠ ŬəɞɚɞɡɗŮɑŰŬɘ ɖ ˊɟɩŰɖ ŰŬɝɘɜɧɛɖůɖ. ȰŰůɘ, ŰŬ ůɡůŰɐɛŬŰŬ 

ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ɛˊɞɟɞɨɜ ɜŬ ŰŬɝɘɜɞɛɖɗɞɨɜ ɤɠ (ȷɜŭɟɑŰůɞɠ, 2008):  

(Ŭ) ȷˊɞɗɐəŮɡůɖ ȼɚŮəŰɟɘůɛɞɨ  

1. ȹɡɜŬɛɘəɐ ȺɜɏɟɔŮɘŬ  

- ȯɜŰɚɖůɖ ɜŮɟɞɨ (pumped hydro storage)  

- ɆɡɛˊɘŮůɛɏɜɞɠ ŬɏɟŬɠ (compressed gas)  

- ȺɚŬŰɐɟɘŬ (springs)  
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2. ȾɘɜɖŰɘəɐ ȺɜɏɟɔŮɘŬ  

- Ɇűɧɜŭɡɚɞɘ (flywheels)  

3. ɉɖɛɘəɐ ȺɜɏɟɔŮɘŬ  

- ɆɡɜɗŮŰɘəɎ əŬɨůɘɛŬ (Ŭˊɧ Űɞɜ ɔŬɘɎɜɗɟŬəŬ, ɡɔɟɎ əŬɘ ŬɏɟɘŬ, əŬɘ Ŭˊɧ Űɖ ɓɘɞɛɎɕŬ)  

- ȼɚŮəŰɟɞɢɖɛɘəɏɠ ŮɜŮɟɔŮɘŬəɏɠ ˊɖɔɏɠ (ɆɡůůɤɟŮɡŰɏɠ-batteries, Ɉŭɟɞɔɧɜɞ - ɡɔɟɧ ɐ 

Ŭɏɟɘɞ-, ůŰɞɘɢŮɑŬ əŬɡůɑɛɤɜ - fuel cells)  

4. ȷˊɞɗɐəŮɡůɖ ɖɚŮəŰɟɘəɐɠ əŬɘ ɛŬɔɜɖŰɘəɐɠ ŮɜɏɟɔŮɘŬɠ  

- ɀŬɔɜɖŰɘəɎ ˊŮŭɑŬ (ɡˊŮɟŬɔɩɔɘɛŬ ˊɖɜɑŬ ŮɛɓŬˊŰɘůɛɏɜŬ ůŮ ɡɔɟɧ ɐɚɘɞ ɡˊɧ əŮɜɧ ï 

super-conducting magnetic energy storage, ˊɟɞɓɚɖɛŬŰɘəɐ ɖ ŭɘŬŰɐɟɖůɖ Űɤɜ 

ɢŬɛɖɚɩɜ ɗŮɟɛɞəɟŬůɘɩɜ)  

- ȼɚŮəŰɟɘəɎ ˊŮŭɑŬ (ɡˊɏɟ- ˊɡəɜɤŰɏɠ Ŭˊɧ ɎɜɗɟŬəŬ ə.Ŭ. ï advanced electrochemical 

capacitors: ɓɟɑůəɞɜŰŬɘ ůɐɛŮɟŬ ůŮ ɜɖˊɘŬəɐ ŬɜɎˊŰɡɝɖ)  

(ɓ) ȷˊɞɗɐəŮɡůɖ ŪŮɟɛɧŰɖŰŬɠ  

- ŪŮɟɛɧ ɜŮɟɧ, ɔɘŬ ɓɟŬɢɡˊɟɧɗŮůɛɖ (ɩɟŮɠ, ɖɛɏɟŮɠ) ɐ ɛŬəɟɞˊɟɧɗŮůɛɖ ŬˊɞɗɐəŮɡůɖ 

(ɛɐɜŮɠ)  

- ŪŮɟɛɎ ůŰŮɟŮɎ (ˊ.ɢ. ˊɏŰɟŮɠ, ŰɞɨɓɚŬ, ɗŮɟɛɞůɡůůɤɟŮɡŰɏɠ, ŬɜɎɚɞɔŬ ɣɨɝɖ ɔɘŬ Űɞ 

əŬɚɞəŬɑɟɘ)  

- ɀŮ Űɖɜ Űɐɝɖ ɞɟɘůɛɏɜɤɜ ůŰŮɟŮɩɜ (ɚŬɜɗɎɜɞɡůŬ ɗŮɟɛɧŰɖŰŬ Űɐɝɖɠ)  

ȼ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ɛˊɞɟŮɑ ɜŬ ŭɘŬűɏɟŮɘ 

ŬɜɎɚɞɔŬ Űɞɜ Űɟɧˊɞ ŬˊɞɗɐəŮɡůɖɠ, Űɞɜ Ŭɟɘɗɛɧ Űɤɜ əɨəɚɤɜ ŮɜɏɟɔŮɘŬɠ əŬɘ Űɞɜ 

ɢɟɧɜɞ ŬˊɞɗɐəŮɡůɖɠ. ũŮɜɘəɎ ɖ ŬˊɞɗɐəŮɡůɖ ŮɜɏɟɔŮɘŬɠ ɛŮ ɛˊŬŰŬɟɑŮɠ ɏɢɞɡɜ 

ŬˊɞŭɞŰɘəɧŰɖŰŬ ŬɜɎ əɨəɚɞ Űɖɠ ŰɎɝɖɠ Űɞɡ 60 ɏɤɠ 95%, ɧŰŬɜ ŰŬ ůɡůŰɐɛŬŰŬ 

ŬɜŰɚɖůɘɞŰŬɛɑŮɡůɖɠ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 70 ɏɤɠ 85% (National Hydropower 

Association).  

ȼ ůɖɛŬɜŰɘəɧŰɖŰŬ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ɏɔəŮɘŰŬɘ ůŰɞɡɠ Ůɝɐɠ 

ɚɧɔɞɡɠ (European Commission):  
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 ȼ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ˊŬɟɏɢŮɘ ɛŮɔŬɚɨŰŮɟɖ ŮɡŮɚɘɝɑŬ əŬɘ 

Ůɝɘůɞɟɟɧˊɖůɖ ůŰɞ ŭɑəŰɡɞ 

 ɄŬɟɏɢŮɘ əɎɚɡɣɖ ůŰɖɜ ůŰɞɢŬůŰɘəɧŰɖŰŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ ȷɄȺ. ȼ ŬɜɎɔəɖ ɔɘŬ 

ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ŬɡɝɎɜŮŰŬɘ əŬɘ ɔɑɜŮŰŬɘ ŮˊɘŰŬəŰɘəɐ ɧŰŬɜ ɖ 

ůɡɛɛŮŰɞɢɐ Űɤɜ ȷɄȺ ɡˊŮɟɓŬɑɜŮɘ Űɞ 20-25% əŬɗɧŰɘ ůŮ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ 

ɞɘ ŭɘŬɢŮɘɟɘůŰɏɠ Űɞɡ ŭɘəŰɨɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ əŬɚɨɣɞɡɜ Űɖɠ ŭɘŬəɡɛɎɜůŮɘɠ ůŰɖɜ 

Ŭˊɧŭɞůɖ Űɤɜ ȷɄȺ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɞ ůɨůŰɖɛŬ ɜŬ ɛɖɜ ɏɢŮɘ ɘůɞɟɟɞˊɑŬ.   

 ɆŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ, ɓŮɚŰɘɩɜŮɘ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ, ɛŮɘɩɜŮɘ 

Űɞ əɧůŰɞɠ əŬɘ ɓŮɚŰɘɩɜŮɘ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ 

 ȰɢŮɘ ɗŮŰɘəɐ ůɡɜŮɘůűɞɟɎ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ŭɘŬəɨɛŬɜůɖɠ Űɖɠ ŰɎůɖɠ, ůɡɛűɧɟɖůɖ 

Űɞɡ ŭɘəŰɨɞɡ əɚˊ  

ɆŮ ŮˊɑˊŮŭɞ ȺȺ ɏɢŮɘ ŬɜŬɔɜɤɟɘůŰŮɑ ˊɞɚɚŬˊɚɩɠ ɖ ůɖɛŬůɑŬ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ 

ŮɜɏɟɔŮɘŬɠ (energy storage) ˊɟɞɠ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ low-carbon ůɡůŰɖɛɎŰɤɜ 

ŮɜɏɟɔŮɘŬɠ. ɄŬɟɎ Űɖɜ ˊɟɞɩɗɖůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬˊɞɗɐəŮɡůɖɠ 

ŮɜɏɟɔŮɘŬɠ, ůŮ ŮˊɑˊŮŭɞ ȺȺ, ɖ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɞɡ 5% Űɖɠ 

ůɡɜɞɚɘəɐɠ ˊŬɟŬɔɤɔɐɠ ŮɜɏɟɔŮɘŬɠ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

ŬˊɞɗɐəŮɡůɖɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ (hydro-

storage) ˊɞɡ ɢɤɟɞɗŮŰɞɨɜŰŬɘ əŬŰɎ əɧɟɞɜ ůŮ ɞɟŮɘɜɏɠ ˊŮɟɘɞɢɏɠ (ȯɚˊŮɘɠ, ɄɡɟɖɜŬɑŬ, 

ȾŬɟˊɎɗɘŬ ɧɟɞɘ əɚˊ). Ƀɘ ɡˊɧɚɞɘˊŮɠ ɛɞɟűɏɠ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ɧˊɤɠ ɞɘ 

ɛˊŬŰŬɟɑŮɠ əŬɘ Űɞ ɡŭɟɞɔɧɜɞ ŮɑŰŮ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ ŮɑŰŮ 

ɓɟɑůəɞɜŰŬɘ ůŮ ˊɟɩɘɛɞ ůŰɎŭɘɞ ŬɜɎˊŰɡɝɖɠ (European Commission). 

ɇŬ ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŭɡɜŬɛɘəɧŰɖŰŬ Űɞɡɠ ɛˊɞɟŮɑ 

ɜŬ ŭɘŬəɟɘɗɞɨɜ ůŮ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ (GW), ɛŮůŬɑŬɠ (MW) ɛɘəɟɐɠ ɐ Űɞˊɘəɐɠ 

(kW). ɇŬ ˊɘɞ ŬɜŮˊŰɡɔɛɏɜŬ ůɡůŰɐɛŬŰŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ŮɑɜŬɘ: 

 ŪŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ, ɛŮɔɎɚɞɘ ŰŬɛɘŮɡŰɐɟŮɠ ɜŮɟɞɨ (ɡŭɟɞɖɚŮəŰɟɘəɐ 

ŮɜɏɟɔŮɘŬ) 

 ȷˊɞɗɐəŮɡůɖ ůɡɛˊɘŮůɛɏɜɞɡ ŬɏɟŬ (Compressed Air  Energy Storage - CAES) 

 ȷˊɞɗɐəŮɡůɖ ɢɖɛɘəɩɜ ɧˊɤɠ ɡŭɟɞɔɧɜɞɡ 

 Ɉˊɏɟ-ˊɡəɜɤŰɏɠ, ɡˊŮɟŬɔɩɔɘɛɖ ɀŬɔɜɖŰɘəɐ ȷˊɞɗɐəŮɡůɖ ȺɜɏɟɔŮɘŬɠ əɚˊ 

 ɀˊŬŰŬɟɑŮɠ ŭɘŬűɧɟɤɜ Űɨˊɤɜ (ɛɞɚɨɓŭɞɡ- ɞɝɏɤɠ, ɘɧɜŰɤɜ ɚɘɗɑɞɡ əɚˊ) 
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 ȷɜŰɚɖůɘɞŰŬɛɑŮɡůɖ (European Commission). 

4.1 ȼɚŮəŰɟɘəɞɑ ɆɡůůɤɟŮɡŰɏɠ 

Ƀɘ ůɡůŰɞɘɢɑŮɠ ɖɚŮəŰɟɘəɩɜ ůɡůůɤɟŮɡŰɩɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ɏɜŬ Ůɡɟɨ ˊɚŬɑůɘɞ 

ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ əɡɟɑɤɠ ɔɘŬ ɖɚŮəŰɟɘəɏɠ əŬɘ ɖɚŮəŰɟɞɜɘəɏɠ ůɡůəŮɡɏɠ. ɄɏɟŬ 

Ŭˊɧ Űɞ ɡɣɖɚɧ (ůɡɜɐɗɤɠ) əɧůŰɞɠ Űɞɡɠ, ɞɘ ŬˊɞɗɖəŮɡŰɘəɏɠ Űɞɡɠ ŭɡɜŬŰɧŰɖŰŮɠ ŮɑɜŬɘ 

ˊŮɟɘɞɟɘůɛɏɜŮɠ, ŬˊŬɘŰɞɨɜ ɛŮɔɎɚŮɠ ŮˊɘűɎɜŮɘŮɠ Ůɜɩ ɏɢɞɡɜ əŬɘ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɧɜɞ 

ɕɤɐɠ. ɈˊɎɟɢŮɘ ŬɜɎɔəɖ ɔɘŬ ŬɜɎˊŰɡɝɖ ŬɝɘɧˊɘůŰɤɜ ůɡůůɤɟŮɡŰɩɜ, ŬɜɩŰŮɟɖɠ 

ˊɞɘɧŰɖŰŬɠ Ŭˊɧ ŰŬ ůɡɛɓŬŰɘəɎ ůɡůŰɐɛŬŰŬ Űɤɜ ůɡůůɤɟŮɡŰɩɜ ɛɞɚɨɓŭɞɡ-ɞɝɏɞɠ, ˊɞɡ 

ɗŬ ŭɘŬɟəɞɨɜ ɔɘŬ ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭˊɧ 2.000 əɨəɚɞɡɠ űɧɟŰɘůɖɠ-Ŭ́ ɞűɧɟŰɘůɖɠ. Ƀɘ 

ůɡůůɤɟŮɡŰɏɠ ɛɞɚɨɓŭɞɡ-ɞɝɏɞɠ ŮűŮɡɟɏɗɖəŬɜ Űɞ 1859 Ŭˊɧ Űɞɜ Gaston Plant® əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭəɧɛɖ ŮɡɟɨŰŬŰŬ ůŰɞ ɛŮŰŬűɞɟɘəɧ ŰɞɛɏŬ, ɔɘŬ ŬˊɞɗɐəŮɡůɖ 

ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ əŰɚ. Ƀɘ ˊŮɟɘɞɟɘůɛɞɑ Űɞɡɠ ŮɑɜŬɘ: (Ŭ) ŬˊŬɘŰɞɨɜ ůɡɢɜɐ ůɡɜŰɐɟɖůɖ 

ɔɘŬ ŬɜŰɘəŬŰɎůŰŬůɖ Űɞɡ ɜŮɟɞɨ ˊɞɡ ɢɎɜŮŰŬɘ, (ɓ) ŮɑɜŬɘ ůɢŮŰɘəɎ ŬəɟɘɓɎ ɔɘŬ ŮɡɟŮɑŬ 

ɢɟɐůɖ ůŰŬ ū/ȸ ůɡůŰɐɛŬŰŬ əŬɘ (ɔ) ŮˊŮɘŭɐ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɛɧɚɡɓŭɞ ŮɑɜŬɘ ůɢŮŰɘəɎ 

ɓŬɟɘɎ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰɎ Űɞɡɠ ŮɑɜŬɘ ɧŰɘ ɏɢɞɡɜ ɛŮɔɎɚɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ əŬɘ 

ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŬ ůŰɞ Ůɛˊɧɟɘɞ ůŮ ɛŮɔɎɚɖ ˊɞɘəɘɚɑŬ (ȷɜŭɟɑŰůɞɠ, 2008). 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɛŮ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ Űɤɜ ɛˊŬŰŬɟɘɩɜ ɏɢɞɡɜ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ůɡůůɤɟŮɡŰɏɠ ɛŮ ɛŮɔŬɚɨŰŮɟɞ ɢɟɧɜɞ ɕɤɐɠ, ɛɘəɟɧŰŮɟɞ əɧůŰɞɠ əŬɘ 

ɛŮɔŬɚɨŰŮɟŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ɛˊŬŰŬɟɑŮɠ 

ɘɧɜŰɤɜ ɚɘɗɑɞɡ ɏɢɞɡɜ ŭɘˊɚɎůɘŬ ŮɜŮɟɔŮɘŬəɐ ˊɡəɜɧŰɖŰŬ Ŭˊɧ Űɘɠ ˊɟɞɔŮɜɏůŰŮɟŮɠ 

ɛˊŬŰŬɟɑŮɠ ɜɘəŮɚɑɞɡ-əŬŭɛɑɞɡ. Ƀɘ ɛˊŬŰŬɟɑŮɠ ɘɧɜŰɤɜ ɚɘɗɑɞɡ Ŭˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ 

ɏɢɞɡɜ əɎˊɞɘŬ ůɖɛŬɜŰɘəɎ ɛŮɘɞɜŮəŰɐɛŬŰŬ ɧˊɤɠ Űɞ ɡɣɖɚɧ əɧůŰɞɠ Űɞɡɠ ŬɚɚɎ əŬɘ 

ŮɡŬɘůɗɖůɑŬ ůɢŮŰɘəɎ ɛŮ Űɞɡɠ əɨəɚɞɡɠ űɧɟŰɘůɖɠ (ɖ ɡˊɏɟ-űɧɟŰɤůɖ əŬɘ ɖ ˊɚɐɟɖɠ 

ŬˊɞűɧɟŰɘůɖ ŭɖɛɘɞɡɟɔɞɨɜ ˊɟɞɓɚɐɛŬŰŬ). ɄŬɟɎ ŰŬɨŰŬ ɞɘ ůɡůůɤɟŮɡŰɏɠ ŭŮɜ 

ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɤɠ ɛɏůŬ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŮɠ ůŮ ɛŮɔɎɚɖɠ 

əɚɑɛŬəŬɠ ɏɟɔŬ əŬɘ ɏɢɞɡɜ ɛɘəɟɧŰŮɟɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ əŬɘ ɡɣɖɚɧŰŮɟɞ əɧůŰɞɠ Ŭˊɧ 

ɎɚɚŮɠ ŰŮɢɜɘəɏɠ (Sharma and Senapati, 2013). 

ɆŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ ɢɟɐůɖɠ ɛˊŬŰŬɟɘɩɜ ůɡɔəŬŰŬɚɏɔŮŰŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɏɢɞɡɜ 

ɡɣɖɚɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ ˊɞɡ ŬɜɏɟɢŮŰŬɘ Ŭəɧɛɖ əŬɘ ɏɤɠ 90%. 
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4.2 Ɇűɧɜŭɡɚɞɘ  

ɀɑŬ ŮɜŬɚɚŬəŰɘəɐ ɚɨůɖ ŬˊɞɗɐəŮɡůɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŮɑɜŬɘ ůŮ ɛɖɢŬɜɘəɐ 

ɛɞɟűɐ ɤɠ əɘɜɖŰɘəɐ ŮɜɏɟɔŮɘŬ ůŮ Ůɘŭɘəɞɨɠ ůűɞɜŭɨɚɞɡɠ. Ƀɘ ůűɧɜŭɡɚɞɘ ŬˊɞɗɖəŮɨɞɡɜ 

əɘɜɖŰɘəɐ ŮɜɏɟɔŮɘŬ ůŮ ɏɜŬ ŭɟɞɛɏŬ (rotor) əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ɛɘŬ ɛɖɢŬɜɘəɐ 

ɛˊŬŰŬɟɑŬ. ȼ ŭɘɎɛŮŰɟɞɠ Űɞɡ ŭɟɞɛɏŬ ˊɞɘəɑɚɚŮɘ Ŭˊɧ ɛŮɟɘəɎ ŮəŬŰɞůŰɎ ɛɏɢɟɘ 

ɞɟɘůɛɏɜŬ ɛɏŰɟŬ, ɛŮ ŰŬɢɨŰɖŰŮɠ ˊŮɟɘůŰɟɞűɐɠ ˊɞɡ ɝŮˊŮɟɜɞɨɜ Űɖɠ 200.000 rpm. 

ȿŮɘŰɞɡɟɔɞɨɜ ɎɚɚɞŰŮ ɤɠ ɔŮɜɜɐŰɟɘŮɠ əŬɘ ɎɚɚɞŰŮ ɤɠ əɘɜɖŰɐɟŮɠ. ɀˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŬˊɞŰŮɚŮůɛŬŰɘəɎ əŬɘ ŮəŮɑ ˊɞɡ ɡˊɎɟɢŮɘ ŬˊɧŰɞɛŬ ŭɘŬɗɏůɘɛɖ 

ŮɜɏɟɔŮɘŬ (ˊ.ɢ. űɟŮɜɎɟɘůɛŬ). Ȱɢɞɡɜ ˊɟɞŰŬɗŮɑ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ 

Ŭˊɧŭɞůɖɠ Űɤɜ ɖɚŮəŰɟɘəɩɜ ŬɡŰɞəɘɜɐŰɤɜ. ɀɏɢɟɘ ŰɩɟŬ ɓɟɑůəɞɜŰŬɘ ůŮ ˊŮɘɟŬɛŬŰɘəɧ 

ůŰɎŭɘɞ, ŮɑɜŬɘ ŬɜŰɘɞɘəɞɜɞɛɘəɞɑ əŬɘ ŭŮɜ ɡˊɎɟɢŮɘ ŮűŬɟɛɞɔɐ ůŮ ɛɞɜɎŭŬ 

ɖɚŮəŰɟɞˊŬɟŬɔɤɔɐɠ (ȷɜŭɟɑŰůɞɠ, 2008; ɄŬˊŬɜŰɩɜɖɠ, 2009).   

 
ɆɢɐɛŬ 4.1 ɆɢɖɛŬŰɘəɐ ˊŬɟɎůŰŬůɖ Ůɜɧɠ ɛɖɢŬɜɘəɞɨ ůűɞɜŭɨɚɞɡ (Ʉɖɔɐ: ȷɜŭɟɑŰůɞɠ, 2008)  

4.3 ȷˊɞɗɐəŮɡůɖ ɄŮˊɘŮůɛɏɜɞɡ ȷɏɟŬ 

ȼ ŬˊɞɗɐəŮɡůɖ ɡˊɧ ɛɞɟűɐ ˊŮˊɘŮůɛɏɜɞɡ ŬɏɟŬ ɐ ŬŮɟɑɞɡ (Compressed Air  Energy 

Storage - CAES) ɔŮɜɘəɧŰŮɟŬ ůŮ ŬŮɟɞűɡɚɎəɘɞ ŮɑɜŬɘ ɛɑŬ ŰŮɢɜɘəɐ ˊɞɡ ɓɟɑůəŮŰŬɘ 

Ŭəɧɛɖ ɡˊɧ Ůɝɏɚɘɝɖ (ˊɘɚɞŰɘəɐ əɚɑɛŬəŬ). ɆŰɞ ůɨůŰɖɛŬ ŬɡŰɧ ɖ ˊŮɟɑůůŮɘŬ Űɖɠ 

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ɛɏɟŮɠ əŬɘ ɩɟŮɠ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ 

ˊŮˊɘŮůɛɏɜɞ ŬɏɟŬ ˊɞɡ ŬˊɞɗɖəŮɨŮŰŬɘ ɡˊɞɔŮɑɤɠ. ȳŰŬɜ ɢɟŮɘŬůŰŮɑ ɖ ˊɟɧůɗŮŰɖ 

ŮɜɏɟɔŮɘŬ ɞ ˊŮˊɘŮůɛɏɜɞɠ ŬɏɟŬ ɞŭɖɔŮɑŰŬɘ ůŮ ŬŮɟɘɞůŰɟɧɓɘɚɞ ɧˊɞɡ əŬɘ ɛŮŰŬŰɟɏˊŮŰŬɘ 

ɝŬɜɎ ůŮ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ůɨůŰɖɛŬ ŬˊɞɗɐəŮɡůɖɠ, ɢɤɟɑɠ 

əŬŰɎɚɚɖɚɖ ŭɘɎŰŬɝɖ ŬɜɎəŰɖůɖ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ, ɏɢŮɘ Ŭˊɧŭɞůɖ Űɖɠ ŰɎɝɖɠ Űɞɡ 42 

ɏɤɠ 54%. Ƀ ˊɚɐɟɖɠ əɨəɚɞɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŬŮɟɞůɡɛˊɘŮůŰɐ Űɞɡ ŬŰɛɞůűŬɘɟɘəɞɨ 
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ŬɏɟŬ, ŬˊɞɗɐəŮɡůɖ Űɞɡ ˊŮˊɘŮůɛɏɜɞɡ ŬɏɟŬ ůŮ ɡˊɧɔŮɘŬ ůˊɐɚŬɘŬ ůŮ ˊɑŮůɖ 40-80 bar 

əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ˊŬɟŬɔɤɔɐ ɖɚŮəŰɟɘůɛɞɨ Ŭˊɧ 2 ŬŮɟɘɞůŰɟɧɓɘɚɞɡɠ (ɡɣɖɚɐɠ əŬɘ 

ɢŬɛɖɚɐɠ ˊɑŮůɖɠ) (European Commission).  

 
ɆɢɐɛŬ 4.2 ȸŬůɘəɐ ŭɘɎŰŬɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŬˊɞɗɐəŮɡůɖɠ ˊŮˊɘŮůɛɏɜɞɡ ŬɏɟŬ ɐ ŬŮɟɑɞɡ 

(Ʉɖɔɐ: ɄŬˊŬɜŰɩɜɖɠ, 2009)  

4.4 ȷˊɞɗɐəŮɡůɖ Ɉŭɟɞɔɧɜɞɡ  

Ƀɘ ŰŮɢɜɘəɏɠ ŬˊɞɗɐəŮɡůɖɠ ŮɜɏɟɔŮɘŬɠ ɛɏůɤ Űɞɡ ɡŭɟɞɔɧɜɞɡ ŮɑɜŬɘ ˊɞɚɚɎ 

ɡˊɞůɢɧɛŮɜŮɠ Ŭɜ əŬɘ ɛŮ ɛɘəɟɧ Ŭəɧɛɖ ɓŬɗɛɧ ɤɟɘɛɧŰɖŰŬɠ. ȰɜŬ ɓŬůɘəɧ ˊɟɧɓɚɖɛŬ 

ˊɟɞɠ Ůˊɑɚɡůɖ ŮɑɜŬɘ ɞ ɢŬɛɖɚɧ ɓŬɗɛɧ Ŭˊɧŭɞůɖɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȺɜŭŮɘəŰɘəɎ ɛˊɞɟŮɑ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ɞ ɓŬɗɛɧɠ Ŭˊɧŭɞůɖɠ Ŭˊɧ Űɖɜ ɢɟɖůɘɛɞˊɞɑɖůɖ 

Ŭɘɞɚɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɔɘŬ ɖɚŮəŰɟɧɚɡůɖ ŬɜɏɟɢŮŰŬɘ ůŮ 20% Ůɜɩ ɖ ˊŬɟŬɔɤɔɐ 

ɡŭɟɞɔɧɜɞɡ Ŭˊɧ űɡůɘəɧ Ŭɏɟɘɞ ɏɢŮɘ ůɡɜŰŮɚŮůŰɐ Ŭˊɧŭɞůɖɠ Űɖɠ ŰɎɝɖɠ Űɞɡ 50%. ɆŰŬ 

ɗŮŰɘəɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɡŰɞɨ ůɡɔəŬŰŬɚɏɔŮŰŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ ɡŭɟɞɔɧɜɞ ɛˊɞɟŮɑ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɛɑŬ ˊɚɖɗɩɟŬ ˊŮɟɘˊŰɩůŮɤɜ ɧˊɤɠ ɤɠ: əŬɨůɘɛɞ ɔɘŬ 

ŬɡŰɞəɑɜɖŰŬ, ˊŬɟŬɔɤɔɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ Ɏɚɚɤɜ 

ˊɟɞɥɧɜŰɤɜ ɤɠ ɓŬůɘəɧ ɢɖɛɘəɧ əɚˊ (European Commission). 
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4.5  ȷɜŰɚɖůɘɞŰŬɛɑŮɡůɖ  

ȷˊɧ ɛɑŬ ůɨɜŰɞɛɖ ɘůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ŰŮɢɜɘəɐ ɔɑɜŮŰŬɘ 

əŬŰŬɜɞɖŰɧ ɧŰɘ ɖ ɢɟɐůɖ Űɖɠ ɤɠ ŬˊɞɗɖəŮɡŰɘəɞɨ ɛɏůɞɡ ŮɜɏɟɔŮɘŬɠ ŭŮɜ ŮɑɜŬɘ əɎŰɘ 

əŬɘɜɞɨɟɔɘɞ. Ƀɘ ˊɟɩŰŮɠ ŮűŬɟɛɞɔɏɠ ŬɜŰɚɖůɘɞŰŬɛɘŮɡŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɗŮɤɟŮɑŰŬɘ 

ɧŰɘ ɡɚɞˊɞɘɐɗɖəŬɜ ůŰɖɜ Ⱥɡɟɩˊɖ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 1900 əŬɘ ůŰɘɠ ȼɄȷ ˊŮɟɑˊɞɡ Űɞ 

1930. ȼ ˊɟɩŰɖ ɔɜɤůŰɐ ɢɟɐůɖ ŬɡŰɐɠ Űɖɠ ŰŮɢɜɘəɐɠ ɏɔɘɜŮ ůŰɖɜ ȺɚɓŮŰɑŬ Űɞ 1882, 

Ůɜɩ ŬəɞɚɞɨɗɖůŬɜ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 1900 ˊɞɚɚɏɠ ŮűŬɟɛɞɔɏɠ ůɡůŰɖɛɎŰɤɜ əɡɟɑɤɠ 

ůŰɖɜ ũŮɟɛŬɜɑŬ (National Hydropower Association).    

 
ɆɢɐɛŬ 4.3 ũɟŬűɘəɐ ŬˊŮɘəɧɜɘůɖ Ůɜɧɠ Űɡˊɘəɞɨ ůɡůŰɐɛŬŰɞɠ ŬɜŰɚɖůɘɞŰŬɛɑŮɡůɖɠ (Ʉɖɔɐ: 

Miller  and Winters, 2009) 

ȼ ŬɜŰɚɖůɘɞŰŬɛɑŮɡůɖ ŮɑɜŬɘ ɖ ˊɚɏɞɜ ŬɝɘɧˊɘůŰɖ6 ɚɨůɖ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ 

ŮɜɏɟɔŮɘŬɠ ɛŮ ɛɑŬ ůŮɘɟɎ Ŭˊɧ ˊɚŮɞɜŮəŰɐɛŬŰŬ ɧˊɤɠ: ɖ əɚɑɛŬəŬ ŮűŬɟɛɞɔɐɠ Űɖɠ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Ŭˊɧ ɛɘəɟɎ ɏɤɠ ˊɞɚɨ ɛŮɔɎɚŬ ɏɟɔŬ, Űɞ ɛɘəɟɧ əɧůŰɞɠ ŬˊɞɗɐəŮɡůɖɠ 

ŮɜɏɟɔŮɘŬɠ ŬɜɎ kWh, ɞ ɎɛŮůɞɠ ɓŬɗɛɧɠ Ŭˊɧəɟɘůɖɠ əŬɘ ˊŬɟŬɔɤɔɐɠ ŮɜɏɟɔŮɘŬɠ əŬɘ ɞ 

ɡɣɖɚɧɠ ɓŬɗɛɧɠ Ŭˊɧŭɞůɖɠ (Ɏɜɤ Űɞɡ 80%). ɇŬ ůɡɔəŮəɟɘɛɏɜŬ ůɡůŰɐɛŬŰŬ 

ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ Ůɝɐɠ: ɡ́ Ɏɟɢɞɡɜ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟɞɘ ŰŬɛɘŮɡŰɐɟŮɠ ɜŮɟɞɨ ůŮ 

ŭɘŬűɞɟŮŰɘəɎ ɡɣɧɛŮŰɟŬ. ɆŮ ˊŮɟɘɧŭɞɡɠ ɢŬɛɖɚɐɠ ŮɜŮɟɔŮɘŬəɐɠ ɕɐŰɖůɖɠ, ɖ ˊŮɟɑůůŮɘŬ 

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŭɘɞɢŮŰŮɨŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ ɎɜŰɚɖůɖɠ ɩůŰŮ ɜŮɟɧ Ŭˊɧ Űɞɡɠ 

ɢŬɛɖɚɧŰŮɟɞɡɠ ŰŬɛɘŮɡŰɐɟŮɠ ɜŬ ɞŭɖɔŮɑŰŬɘ ůŰɞɡɠ ɡɣɖɚɧŰŮɟɞɡɠ. ɇɞ ŬˊɞɗɖəŮɡɛɏɜɞ 

                                                 
6 ũɘŬ ŬɡŰɧ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ ůɡɢɜɎ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ əŬɘ Űɖɜ ˊɚɏɞɜ ŮɛˊɞɟɘəɎ ɓɘɩůɘɛɖ ŰŮɢɜɞɚɞɔɑŬ 

ŬˊɞɗɐəŮɡůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ.  


























































































































