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ɞʑʔɻʍʅʎʐʚʀʏ 

 

ɆŰɖɜ ɞɚɞəɚɐɟɤůɖ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ůɡɜŮŰɏɚŮůŬɜ ˊɞɚɚɞɑ ˊŬɟɎɔɞɜŰŮɠ, Űɞɡɠ 

ɞˊɞɑɞɡɠ əɟɑɜɤ ůəɧˊɘɛɞ ɜŬ ŬɜŬűɏɟɤ.  

ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞ ˊŬŰɏɟŬɠ ɛɞɡ, ɃŭɡůůɏŬɠ, ɡˊɖɟŮŰŮɑ ůŰɞ ɈˊɞɡɟɔŮɑɞ ȷɔɟɞŰɘəɐɠ ȷɜɎˊŰɡɝɖɠ əŬɘ 

ɇɟɞűɑɛɤɜ, ɛɞɡ ɏŭɤůŮ Űɖɜ ŮɡɢɏɟŮɘŬ Űɖɠ ˊɟɧůɓŬůɖɠ ůŮ ˊɞɚɨ ɢɟɐůɘɛŬ ůŰɞɘɢŮɑŬ əŬɘ ŬˊŬɟŬɑŰɖŰŬ 

ŭŮŭɞɛɏɜŬ. 

ɉɟɐůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ůɖɛŬɜŰɘəɐ ɓɞɐɗŮɘŬ ɛɞɡ ˊŬɟŮɑɢŬɜ ŰŬ ůŰŮɚɏɢɖ Űɞɡ ɈɄȷȷɇ ə. 

ũɘɩɟɔɞɠ ɀˊŬɥɟŬəŰɎɟɖɠ, Ůˊɘɓɚɏˊɤɜ Űɞɡ ɏɟɔɞɡ Űɞɡ ɀɡɚɞɧ́ŰŬ Űɖɠ Ȳɞɡ , ə. Ɂɑəɖ ɄŬˊŬɔɘɎɜɜɖ 

əŬɘ ə. ȸŬůɑɚɖ ɅɎˊŬɜɞɠ. 

ȽŭɘŬɑŰŮɟŮɠ ŮɡɢŬɟɘůŰɑŮɠ ɞűŮɑɚɞɜŰŬɘ ůŰɞɡɠ əŬɗɖɔɖŰɏɠ ə. ɁɘəɧɚŬɞ ɀŬɛɎůɖ, ə. ɁɘəɧɚŬɞ 

ɀɞɡŰɎűɖ əŬɘ ə. ȽɤɎɜɜɖ ɆŰŮűŬɜɎəɞ, ɞɘ ɞˊɞɑɞɘ ŮɑɢŬɜ Űɖɜ ɡˊɞɛɞɜɐ ɜŬ ˊŬɟŬəɞɚɞɡɗɐůɞɡɜ əɎɗŮ 

ɓɐɛŬ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ Ůɚˊɑɕɤ Űɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ ɜŬ Űɞɡɠ ŭɘəŬɘɩɜŮɘ. ɉɤɟɑɠ Űɖ 

ɓɞɐɗŮɘɎ Űɞɡɠ, ɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɗŬ ɐŰŬɜ ŬŭɨɜŬŰɞ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ.  

ȺɡɢŬɟɘůŰɩ Űɞɜ ə. ũɘɩɟɔɞ ɄɞɡůůŬɑɞ, ŭɐɛŬɟɢɞ Űɞɡ ŭɐɛɞɡ ȽɖŰɩɜ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɖɜ ɞˊɞɑŬ 

ůɡɜɏɓɖůŬɜ ŰŬ ɔŮɔɞɜɧŰŬ ˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ əŬɘ ŬɡŰɧˊŰɖ ɛɎɟŰɡɟŬ Űɖɠ 

ɡˊŮɟˊɐŭɖůɖɠ Űɖɠ 27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 2003, Űɞ ɜɡɜ ŭɐɛŬɟɢɞ Űɖɠ Ȳɞɡ ə. ɀɘɢŬɐɚ ɄŮŰɟɧˊɞɡɚɞ əŬɘ 

Űɞɜ ə. ȷɜŬůŰɎůɘɞ ɁŬɡˊɚɑɤŰɖ, ɛɖɢŬɜɞɚɧɔɞ ɛɖɢŬɜɘəɧ Űɖɠ ɇŮɢɜɘəɐɠ ɈˊɖɟŮůɑŬɠ Űɞɡ ŭɐɛɞɡ 

ȽɖŰɩɜ, ɔɘŬ Űɞ ɢɟɧɜɞ ˊɞɡ ɛɞɡ ŬűɘɏɟɤůŬɜ əŬɘ ɔɘŬ Űɘɠ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ Űɘɠ ɞˊɞɑŮɠ ɛɞɡ 

ˊɟɞůɏűŮɟŬɜ.  

ɇɏɚɞɠ, ŮɡɢŬɟɘůŰɩ Űɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ əŬɘ Űɞɡɠ űɑɚɞɡɠ ɛɞɡ ɀŬɟɑɜŬ ɀŬɗɘɞɡŭɎəɖ, ȸŬɔɔɏɚɖ 

ɄŬɜŬɔɘɤŰŬɟɎəɖ əŬɘ ȰɚŮɜŬ ɉŬŰɕɖɜɘəɞɚɎɞɡ ˊɞɡ ɐŰŬɜ ˊɎɜŰŬ ŭɑˊɚŬ ɛɞɡ əŬɘ ɛŮ ůŰɐɟɘɕŬɜ. 
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ɄŮɟɑɚɖɣɖ 

ɆŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ, ŮɝŮŰɎɕŮŰŬɘ ɏɜŬ ɛŮɛɞɜɤɛɏɜɞ ɔŮɔɞɜɧɠ ɡˊŮɟˊɐŭɖůɖɠ 

űɟɎɔɛŬŰɞɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɞ ɚɘɗɧɟɟɘˊŰɞ űɟɎɔɛŬ ɛŮ ŬɜɎɜŰɖ ɛŮɛɓɟɎɜɖ ˊɞɚɡŬɘɗɡɚŮɜɑɞɡ 

ɡɣɖɚɐɠ ˊɡəɜɧŰɖŰŬɠ (HDPE) Űɞɡ ɀɡɚɞˊɧŰŬ Űɖɠ Ȳɞɡ, Űɞ ɞˊɞɑɞ ůŰɘɠ 27 ȽŬɜɞɡŬɟɑɞɡ 2003 

ɡˊɏůŰɖ ɡˊŮɟˊɐŭɖůɖ. ȹɘŮɟŮɡɜɩɜŰŬɘ ɞɘ ůɡɜɗɐəŮɠ ɡˊɧ Űɘɠ ɞɘ ɞˊɞɑŮɠ ɏɔɘɜŮ ɖ ɡˊŮɟˊɐŭɖůɖ əŬɘ ŰŬ 

ˊɘɗŬɜɎ ŬɑŰɘŬ ˊɞɡ ɞŭɐɔɖůŬɜ ůŮ ŬɡŰɐ. ȷˊɧ Űɖ ŭɘŮɟŮɨɜɖůɖ ŬɡŰɐ ˊɟɞəɨˊŰɞɡɜ əɎˊɞɘŬ 

ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ ŬɜŰɘɛŮŰɩˊɘůɖ ŬɜŰɑůŰɞɘɢɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ůŰɞ ɛɏɚɚɞɜ, Űɧůɞ 

ɔɘŬ Űɞ ɑŭɘɞ Űɞ ɏɟɔɞ Űɞɡ ɀɡɚɞˊɧŰŬ Űɖɠ Ȳɞɡ, ɧůɞ əŬɘ ɔɘŬ ŰŬ űɟɎɔɛŬŰŬ ɔŮɜɘəɧŰŮɟŬ.  

 

 

 

 

 

 

 

 

 

Abstract 

The present thesis examines the single event of the overflow of a dam. It deals with a dam 

located in Mylopotas, in the Aegean island of Ios, a rock-fill dam with upstream membrane of 

high-density polyethylene (HDPE), that suffered from an overflow on January 27 2003. The 

root causes of the event as well as the conditions under which the overflow occurred, are 

analyzed. From this research, conclusions and recommendations are drawn for addressing 

similar situations in the future, both for the specific Mylopotas dam as well as for dams in 

general.  
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1. ȺɘůŬɔɤɔɐ 

ȷˊɧ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 50 ůŰɖɜ ȺɚɚɎŭŬ, ɝŮəɑɜɖůŮ ɛɘŬ ŬɡɝɖŰɘəɐ ˊɞɟŮɑŬ ůŰɖɜ əŬŰŬůəŮɡɐ 

űɟŬɔɛɎŰɤɜ ɖ ɞˊɞɑŬ əɞɟɡűɩɗɖəŮ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭɨɞ ŭŮəŬŮŰɑŮɠ. ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ Űɖɠ 

Ⱥɚɚɖɜɘəɐɠ ȺˊɘŰɟɞˊɐɠ ɀŮɔɎɚɤɜ ūɟŬɔɛɎŰɤɜ, ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ˊɚɏɞɜ Űɤɜ 150 

űɟŬɔɛɎŰɤɜ əŬɘ ŰŬɛɘŮɡŰɐɟɤɜ ůŰɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ. 

ɄŬɟɎ Űɞ ůɖɛŬɜŰɘəɧ Ŭɟɘɗɛɧ űɟŬɔɛɎŰɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖɜ ȺɚɚɎŭŬ, ŭŮɜ ɡˊɎɟɢŮɘ 

ɗŮůɛɞɗŮŰɖɛɏɜɞ ɜɞɛɞɗŮŰɘəɧ ˊɚŬɑůɘɞ ɔɘŬ Űɖ ɛŮɚɏŰɖ, Űɖ ɚŮɘŰɞɡɟɔɑŬ əŬɘ Űɖ ůɡɜŰɐɟɖůɖ Űɞɡɠ.  

Ⱥˊɑůɖɠ ŭŮɜ ɡˊɎɟɢŮɘ əɎˊɞɘɞɠ ɛɖɢŬɜɘůɛɧɠ ŮˊɞˊŰŮɑŬɠ əŬɘ Ůɚɏɔɢɞɡ Ŭˊɧ Űɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ Űɤɜ 

ŰŬɛɘŮɡŰɐɟɤɜ ůŰŬ ˊŮɟɘůůɧŰŮɟŬ əŬŰŬůəŮɡŬůɛɏɜŬ űɟɎɔɛŬŰŬ.  

ȼ ɡˊŮɟˊɐŭɖůɖ Ůɜɧɠ űɟɎɔɛŬŰɞɠ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ ɞűŮɑɚŮŰŬɘ ůŰɘɠ ŬɜɤŰɏɟɤ ŮɚɚŮɑɣŮɘɠ əŬɘ ŮɑɜŬɘ 

ɏɜŬ ɔŮɔɞɜɧɠ ˊɞɡ ɔŮɜɜɎ əɘɜŭɨɜɞɡɠ, ˊɟɞɓɚɖɛŬŰɘůɛɞɨɠ əŬɘ ɢɟɐɕŮɘ ˊŮɟŮŰŬɑɟɤ ŭɘŮɟŮɨɜɖůɖɠ.  

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɟɞůˊɎɗŮɘŬ Ŭɟɢɘəɐɠ ŭɘŮɟŮɨɜɖůɖɠ Űɤɜ ůɡɜɗɖəɩɜ əɎŰɤ 

Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ɏɔɘɜŮ ɖ ɡˊŮɟˊɐŭɖůɖ Űɞɡ űɟɎɔɛŬŰɞɠ Űɞɡ ɀɡɚɞˊɧŰŬ Űɖɠ Ȳɞɡ ůŰɘɠ 27 ȽŬɜɞɡŬɟɑɞɡ 

Űɞɡ 2003, əɎˊɞɘɤɜ ˊɘɗŬɜɩɜ ŬɘŰɘɩɜ ˊɞɡ ɧɚŮɠ ɛŬɕɑ ůɡɜŮŰɏɚŮůŬɜ ůŰɖɜ ŮɛűɎɜɘůɐ Űɖɠ, Űɤɜ 

ŮˊɘˊŰɩůŮɩɜ Űɖɠ əŬɘ Űɤɜ ůɡɛˊŮɟŬůɛɎŰɤɜ ůŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɛŮ ɜŬ ɞŭɖɔɖɗɞɨɛŮ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ 

ŬɡŰɧ. 
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2. ɇɃ  ɄȺɅȽɆɇȷɇȽȾɃ  ɇȼɆ  27ɖɠ
  ȽŬɜɞɡŬɟɑɞɡ  2003 

2.1. ȼ əŬŰŬɘɔɑŭŬ  

ɇɖ ɜɨɢŰŬ Űɖɠ 26
ɖɠ

 ˊɟɞɠ 27
ɖ
 ȽŬɜɞɡŬɟɑɞɡ 2003, ɛɘŬ ůɖɛŬɜŰɘəɐ əŬəɞəŬɘɟɑŬ ɏˊɚɖɝŮ Űɘɠ 

ȾɡəɚɎŭŮɠ, ˊɟɞəŬɚɩɜŰŬɠ ŭɘɎűɞɟŮɠ ɕɖɛɘɏɠ ůŮ ŬɟəŮŰɎ ɜɖůɘɎ. ȰɜŬ Ŭˊɧ ŰŬ ɜɖůɘɎ ˊɞɡ 

ɢŰɡˊɐɗɖəŬɜ Ŭˊɧ ŰŬ ɏɜŰɞɜŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ɐŰŬɜ əŬɘ ɖ ɜɐůɞɠ Ȳɞɠ. [1] 

ɆŰɞ əɏɜŰɟɞ Űɖɠ ɜɐůɞɡ Ȳɞɡ əŬɘ 1,5 km ŬɜɎɜŰɖ Űɖɠ ˊŬɟŬɚɑŬɠ Űɞɡ ɀɡɚɞˊɞŰɎɛɞɡ, ɓɟɑůəŮŰŬɘ Űɞ 

űɟɎɔɛŬ Űɞɡ ɀɡɚɞˊɧŰŬ, əŬŰŬůəŮɡŬůɛɏɜɞ Űɞ 1995 Ŭˊɧ Űɞ ɈˊɞɡɟɔŮɑɞ ȷɔɟɞŰɘəɐɠ ȷɜɎˊŰɡɝɖɠ 

əŬɘ ɇɟɞűɑɛɤɜ (ɈɄȷȷɇ) ɛŮ ůəɞˊɧ Űɖ ůɡɚɚɞɔɐ Űɤɜ ɡŭɎŰɤɜ Űɞɡ ɢŮɑɛŬɟɟɞɡ ɀɡɚɞˊɧŰŬ əŬɘ Űɖɜ 

əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ Űɞɡ ɜɖůɘɞɨ ůŮ ɨŭɟŮɡůɖ əŬɘ ɎɟŭŮɡůɖ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ɚɘɗɧɟɟɘˊŰɞ 

űɟɎɔɛŬ ɛŮ ůŰŮɔɎɜɤůɖ Ŭˊɧ ɔŮɤɛŮɛɓɟɎɜɖ  HDPE. [2] 

ȼ ɓɟɞɢɧˊŰɤůɖ ůŰɞ ɜɖůɑ Űɖɠ Ȳɞɡ ɝŮəɑɜɖůŮ ŰŬ ɛŮůɎɜɡɢŰŬ, ŮɑɢŮ ˊɟɤŰɞűŬɜɐ ɏɜŰŬůɖ ɔɘŬ Űɖɜ 

ˊŮɟɘɞɢɐ ɛɏɢɟɘ Űɞ ˊɟɤɑ, ɧˊɤɠ ŬɜŬűɏɟɞɡɜ ɞɘ ɛŬɟŰɡɟɑŮɠ, Ůɜɩ ůɡɜɏɢɘůŮ ɛŮ əɎˊɤɠ ɛŮɘɤɛɏɜɖ 

ɏɜŰŬůɖ ɛɏɢɟɘ Űɘɠ 2 ɖ ɩɟŬ Űɞ ɛŮůɖɛɏɟɘ Űɖɠ 27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ. ɇɞ ɓɟɞɢɧɛŮŰɟɞ ˊɞɡ ɐŰŬɜ 

ŮɔəŬŰŮůŰɖɛɏɜɞ əɞɜŰɎ ůŰɞ űɟɎɔɛŬ Űɞɡ ɀɡɚɞˊɧŰŬ ůŮ ɡɣɧɛŮŰɟɞ 50 m, əŬŰɏɔɟŬɣŮ 126 mm 

ɨɣɞɠ ɓɟɞɢɐɠ ˊɟɘɜ ɡˊŮɟɢŮɘɚɑůŮɘ Űɞ ŭɞɢŮɑɞ ɛɏŰɟɖůɖɠ . [3] (ɇɖɚŮɞɛɞɘɞŰɡˊɑŬ (fax) Űɞɡ ŮɜŰɨˊɞɡ 

Űɤɜ ɓɟɞɢɞɛŮŰɟɘəɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ ɡˊɎɟɢŮɘ ůŰɞ ˊŬɟɎɟŰɖɛŬ) 

 

2.2. ȾɘɜɖŰɞˊɞɑɖůɖ Űɤɜ Ŭɟɢɩɜ 

ɇɞ ˊɟɤɑ Űɖɠ 27
ɖɠ 
ȽŬɜɞɡŬɟɑɞɡ, ůɨɛűɤɜŬ ɛŮ Űɖ ɛŬɟŰɡɟɑŬ Űɞɡ, ɞ ŰɧŰŮ ŭɐɛŬɟɢɞɠ Űɞɡ ŭɐɛɞɡ 

ȽɖŰɩɜ ə. ɄɞɡůůŬɑɞɠ, ˊɟɞůˊɎɗɖůŮ ɜŬ ˊɚɖůɘɎůŮɘ Űɞɜ ŰŬɛɘŮɡŰɐɟŬ ɔɘŬ ɜŬ ŮɚɏɔɝŮɘ Űɖɜ 

əŬŰɎůŰŬůɐ Űɞɡ. ȾŬɗɩɠ ŭŮ, ɞ ŭɟɧɛɞɠ ˊɞɡ ɞŭɖɔɞɨůŮ ůŰɞ űɟɎɔɛŬ ɐŰŬɜ ŬˊɟɞůˊɏɚŬůŰɞɠ, 

ŬɜɏɓɖəŮ ůŮ ŭɘˊɚŬɜɧ ɨɣɤɛŬ əɞɜŰɎ ůŰɞɜ ŰŬɛɘŮɡŰɐɟŬ Ŭˊô ɧˊɞɡ ŮɑɢŮ əŬɚɐ ɞˊŰɘəɐ ŮˊŬűɐ ɛŮ Űɖ 

ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ əŬɘ ɏŰůɘ ɏɔɘɜŮ ɛɎɟŰɡɟŬɠ ɛɘŬɠ ɡˊŮɟˊɐŭɖůɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ. 

ɇŬ ŬˊɞůˊɎůɛŬŰŬ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ, Ŭˊɧ Űɖɜ ŬɚɚɖɚɞɔɟŬűɑŬ ɛɏůɤ ŰɖɚŮɞɛɞɘoŰɡɘ́ɩɜ  (fax) 

ɛŮŰŬɝɨ Űɞɡ ŭɐɛɞɡ ȽɖŰɩɜ, Űɖɠ ũŮɜɘəɐɠ ũɟŬɛɛŬŰŮɑŬɠ ɄŮɟɘűɏɟŮɘŬɠ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, Űɖɠ ũŮɜɘəɐɠ 

ũɟŬɛɛŬŰŮɑŬɠ ɄɞɚɘŰɘəɐɠ ɄɟɞůŰŬůɑŬɠ əŬɘ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ȷɔɟɞŰɘəɐɠ ȷɜɎˊŰɡɝɖɠ əŬɘ 

ɇɟɞűɑɛɤɜ (ŰɧŰŮ ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ)  ŮɑɜŬɘ ŮɜŭŮɘəŰɘəɎ Űɖɠ ůɞɓŬɟɧŰɖŰŬɠ Űɖɠ əŬŰɎůŰŬůɖɠ.  

Ƀ ŭɐɛŬɟɢɞɠ ȽɖŰɩɜ, ůŰɘɠ 27 ȽŬɜɞɡŬɟɑɞɡ 2003 ŮɜɖɛɏɟɤůŮ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ůɡɜŬɟɛɧŭɘɞɡɠ 

űɞɟŮɑɠ ɔɘŬ Űɖɜ əŬŰɎůŰŬůɖ.  

ŪɏɛŬ : ȷɜŬűɞɟɎ ɔɘŬ əŬŰŬůŰɟɞűɏɠ ˊɞɡ ˊɟɞəɚɐɗɖəŬɜ ůŰɖ Ɂɐůɞ Ȳɞ Ŭˊɧ ˊɚɖɛɛɨɟŮɠ 

çéɃɘ ɘůɢɡɟɏɠ ˊɟɤŰɧɔɜɤɟŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ ɔɘŬ Űɖɜ Ȳɞ ŭɖɛɘɞɨɟɔɖůŬɜ ŬɜɡˊɞɚɧɔɘůŰŮɠ ɕɖɛɘɏɠ ůŰɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ ɜɖůɘɞɨ ɛŬɠé.  
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é..ȼ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ ɛŮŰŮŰɟɎˊɖ ůŮ ˊɞŰɎɛɘ ɛŮ ůɡɜɏˊŮɘŬ Űɖ ɛŮŰŬűɞɟɎ ɓɟɎɢɤɜ ï ɢɩɛŬŰɞɠ 

ŮɜŰɧɠ Űɤɜ ɛɞɜɎŭɤɜ ȷűŬɚɎŰɤůɖɠ ï ȹɘɡɚɘůŰɖɟɑɞɡ.  

Ƀɘ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ ůŰɘɠ Ůɘůɧŭɞɡɠ Űɖɠ ȿɘɛɜɞŭŮɝŬɛŮɜɐɠ ɐŰŬɜ ůŮ ˊŮɜŰŬˊɚɎůɘɞ ɧɔəɞ Ŭˊɧ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ˊŬɟɏɢŮŰŬɘ ůŰɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ Ůɝɧŭɞɡ.  

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ŮɜŰɞˊɑɕɞɡɛŮ əŬɘ Űɞɜ ɛŮɔɎɚɞ əɑɜŭɡɜɞ ŭɘɎŰɟɖůɖɠ Űɖɠ ɛŮŰɩˊɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ 

Ŭˊɧ ɡˊŮɟɓɞɚɘəɐ ɓɟɞɢɧˊŰɤůɖ. 

Ƀ ŭɟɧɛɞɠ ˊŬɟŬɚɑŬɠ ɛɏɢɟɘ Űɖ ɚɘɛɜɞŭŮɝŬɛŮɜɐ ɡˊɞɢɩɟɖůŮ ůŮ 1,5 ɛɏŰɟɞ ˊŮɟɑˊɞɡ űɗɎɜɞɜŰŬɠ ůŰɞɜ 

ˊɡɗɛɏɜŬ Űɞɡ ŬɜŰɘˊɚɖɛɛɡɟɘəɞɨ ɢɎɜŭŬəŬ, ɡˊɎɟɢɞɡɜ ŰŮɟɎůŰɘɞɘ ɞɔəɧɚɘɗɞɘ ˊɞɡ əŬɗɘůŰɞɨɜ ŬŭɨɜŬŰɖ 

Űɖɜ ˊɟɧůɓŬůɖ ɢɤɛŬŰɞɡɟɔɘəɩɜ ɞɢɖɛɎŰɤɜ əŬɘ ˊŮɕɩɜ. 

Ƀ əɎɛˊɞɠ Űɞɡ ɀɡɚɞˊɧŰŬ ŮɑɜŬɘ ɚɑɛɜɖ əŬɘ ɏɢɞɡɜ ˊɚɖɛɛɡɟɑůŮɘ ůˊɑŰɘŬ əŬɘ ɝŮɜɞŭɞɢŮɑŬé. è       [4]                                                                        

ɆŰɖ ůɡɜɏɢŮɘŬ, ɖ ɁɞɛŬɟɢɘŬəɐ ȷɡŰɞŭɘɞɑəɖůɖ ȾɡəɚɎŭɤɜ ɕɐŰɖůŮ Ŭˊɧ Űɖ ũŮɜɘəɐ ũɟŬɛɛŬŰŮɑŬ 

ɄɞɚɘŰɘəɐɠ ɄɟɞůŰŬůɑŬɠ ɜŬ ˊɟɞɢɤɟɐůŮɘ ůŰɘɠ əŬŰɎɚɚɖɚŮɠ ŮɜɏɟɔŮɘŮɠ ɔɘŬ ɜŬ ŬˊɞůŰŬɚɞɨɜ ɎɛŮůŬ 

ɏɛˊŮɘɟɞɘ ɛɖɢŬɜɘəɞɑ ɔɘŬ ɜŬ ŮəŰɘɛɐůɞɡɜ Űɖɜ əŬŰɎůŰŬůɖ əŬɘ ɜŬ ŭɩůɞɡɜ ɞŭɖɔɑŮɠ ɔɘŬ Űɖɜ 

Ůɜɑůɢɡůɖ Űɞɡ űɟɎɔɛŬŰɞɠ əŬɗɩɠ ɖ ɜɞɛŬɟɢɑŬ ŭŮ ŭɘɏɗŮŰŮ ŮɝŮɘŭɘəŮɡɛɏɜɞ ˊɟɞůɤˊɘəɧ. 

ç Ƀ ɡˊŮɟɢŮɘɚɘůŰɐɠ Űɞɡ űɟɎɔɛŬŰɞɠ ŭŮɜ ɛˊɧɟŮůŮ ɜŬ ŬɜŰŬˊɞəɟɘɗŮɑ ůŰɞɜ ɧɔəɞ Űɤɜ ŮɘůŮɟɢɧɛŮɜɤɜ 

ɡŭɎŰɤɜ əŬɘ ɖ ɡˊŮɟɢŮɑɚɘůɖ ɔɘɜɧŰŬɜ Ŭˊɧ Űɖ ůŰɏɣɖ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŭɘŬɓɟɤɗŮɑ ɞ əŬŰɎɜŰɖ 

ŮɝɤŰŮɟɘəɧɠ ɛŬɜŭɨŬɠ Űɞɡ űɟɎɔɛŬŰɞɠ, ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ɢŬɜŰɎəɘŬ ɓɎɗɞɡɠ ɏɤɠ əŬɘ 50Ůə. əŬɘ ɜŬ 

ɛŮŰŬəɘɜɖɗɞɨɜ ɞɔəɧɚɘɗɞɘ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ˊɟɞůŰŬŰŮɡŰɘəɐɠ ɚɘɗɞɟɟɘˊɐɠ ˊɟɞɠ Űɖ ɓɎůɖ Űɞɡ 

űɟɎɔɛŬŰɞɠ.  è                                                                                                                           [5] 

ȰŰůɘ ŰŮɚɘəɎ ůŰɘɠ 28 ȽŬɜɞɡŬɟɑɞɡ 2003, ŭɧɗɖəŮ ŮɜŰɞɚɐ Ŭˊɧ Űɖ ũŮɜɘəɐ ũɟŬɛɛŬŰŮɑŬ ɄɞɚɘŰɘəɐɠ 

ɄɟɞůŰŬůɑŬɠ ɜŬ ŬˊɞůŰŬɚŮɑ əɚɘɛɎəɘɞ ɛɖɢŬɜɘəɩɜ .                                                                    [6] 

ɇŬ ˊɚɐɟɖ əŮɑɛŮɜŬ Űɤɜ ŮɔɔɟɎűɤɜ Űɤɜ ɞˊɞɑɤɜ ŬˊɞůˊɎůɛŬŰŬ ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬˊɎɜɤ 

ɓɟɑůəɞɜŰŬɘ ůŰɞ ˊŬɟɎɟŰɖɛŬ. 
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2.3. ȷɜŬűɞɟɎ ůŮ Űɞˊɘəɧ Űɨˊɞ 

ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ, Űɖɠ ɡˊŮɟˊɐŭɖůɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ, ŭŮɜ ɐŰŬɜ ŭɡɜŬŰɧɜ ɜŬ ˊŮɟɎůŮɘ 

ŬˊŬɟŬŰɐɟɖŰɞ Ŭˊɧ Űɞɜ Űɞˊɘəɧ Űɨˊɞ. ɆŰɞ űɨɚɚɞ Űɖɠ 30
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 2003, ɖ ŮűɖɛŮɟɑŭŬ Űɤɜ 

ȾɡəɚɎŭɤɜ çȾɃȽɁȼ ũɁɋɀȼè ˊŮɟɘɔɟɎűŮɘ Űɖɜ əŬŰɎůŰŬůɖ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 1.  

 

ɆɢɐɛŬ 1: ȹɖɛɞůɑŮɡɛŬ Űɞˊɘəɞɨ Űɨˊɞɡ [7] 
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2.4. ȷɡŰɞɣɑŬ Ŭˊɧ əɚɘɛɎəɘɞ ɛɖɢŬɜɘəɩɜ 

ɇɞ əɚɘɛɎəɘɞ ɏűŰŬůŮ ůŰɖɜ Ȳɞ ůŰɘɠ 29 ȽŬɜɞɡŬɟɑɞɡ 2003. ȷˊɞŰŮɚɞɨŰŬɜ Ŭˊɧ ŭɨɞ ˊɞɚɘŰɘəɞɨɠ 

ɛɖɢŬɜɘəɞɨɠ, ɏɜŬɜ Ŭˊɧ Űɖ ȹɘŮɨɗɡɜůɖ ɇŮɢɜɘəɩɜ ɀŮɚŮŰɩɜ & ȾŬŰŬůəŮɡɩɜ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ 

ũŮɤɟɔɑŬɠ əŬɘ ɏɜŬɜ Ŭˊɧ Űɖ ȹɘŮɨɗɡɜůɖ ȷɜɎˊŰɡɝɖɠ ɈŭɟɞɖɚŮəŰɟɘəɩɜ Ȱɟɔɤɜ Űɖɠ ȹ.Ⱥ.ȼ..  

ȾŬɗɩɠ ŭŮ, ɑůɢɡŮ ŬˊŬɔɞɟŮɡŰɘəɧ ɔɘŬ ŰŬ ˊɚɞɑŬ əŬɘ ɞɘ ɓɟɞɢɞˊŰɩůŮɘɠ ŬɜŬɛɏɜɞɜŰŬɜ ɜŬ ŮɜŰŬɗɞɨɜ 

Űɘɠ ŮˊɧɛŮɜŮɠ ɛɏɟŮɠ, əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɛŮŰŬűŮɟɗɞɨɜ ɞɘ ɛɖɢŬɜɘəɞɑ ɛŮ ŮɚɘəɧˊŰŮɟɞ. ɆŰɖ 

ůɡɜɏɢŮɘŬ, ɛŬɕɑ ɛŮ ɡˊŬɚɚɐɚɞɡɠ Űɞɡ ȹɐɛɞɡ ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ŮˊɑůəŮɣɖ ůŰɞ ɏɟɔɞ, ɧˊɞɡ 

əŬŰɏɔɟŬɣŬɜ Űɘɠ ɕɖɛɘɏɠ ˊɞɡ ŮɑɢŬɜ ˊɟɞəɚɖɗŮɑ Ŭˊɧ Űɖɜ ɡˊŮɟˊɐŭɖůɖ.  

 

2.5. ȺˊɘˊŰɩůŮɘɠ ɡˊŮɟˊɐŭɖůɖɠ űɟɎɔɛŬŰɞɠ 

ȾŬŰɎ Űɖɜ ŮˊɑůəŮɣɖ Űɞɡ əɚɘɛŬəɑɞɡ, ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ Űɞ űɟɎɔɛŬ ŮɑɢŮ ɡˊɞůŰŮɑ ɚɧɔɤ Űɖɠ 

ɡˊŮɟˊɐŭɖůɖɠ, ŭɘɎɓɟɤůɖ ůŰɖɜ əŬŰɎɜŰɖ ˊŬɟŮɘɎ, Ŭˊɧ Űɖ ůŰɏɣɖ ɏɤɠ əŬɘ Űɞɜ ŬɜŬɓŬɗɛɧ, ůŰɞ 

ɡɣɧɛŮŰɟɞ 50 m. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 2, ůŮ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ, Űɞ ˊɚɎŰɞɠ Űɖɠ ůŰɏɣɖɠ ŮɑɢŮ 

ɛŮɘɤɗŮɑ əŬɗɩɠ ɡɚɘəɎ Ŭˊɧ Űɞ ŬɜɎɢɤɛŬ ŮɑɢŬɜ ˊŬɟŬůɡɟɗŮɑ.  

ȹɘɎɓɟɤůɖ Űɖɠ əŬŰɎɜŰɖ ˊŬɟŮɘɎɠ Ůˊɑůɖɠ ŮɑɢŮ ˊɟɞəɚɖɗŮɑ əŬɘ ůŰɖɜ ŮˊŬűɐ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ ɛŮ Űɞ 

ŬɟɘůŰŮɟɧ ŬɜŰɏɟŮɘůɛŬ, Ŭˊɧ Űɞɜ ŬɜŬɓŬɗɛɧ ɏɤɠ Űɞ əŬŰɎɜŰɖ ˊɧŭŬ Űɞɡ űɟɎɔɛŬŰɞɠ. (ɓɚ. ɆɢɐɛŬ 3) 

ȿɧɔɤ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ Űɤɜ ɡɚɘəɩɜ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ Ŭˊɧ Űɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮɑɢŬɜ ŭɘŬɓɟɤɗŮɑ 

ŬɚɚɎ əŬɘ ɚɧɔɤ Űɤɜ űŮɟŰɩɜ ɡɚɩɜ ˊɞɡ ˊŬɟɏůɡɟŮ ɞ ɛŮɔɎɚɞɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ˊɞɡ ŬˊɏɟɟŮɡůŮ, ɖ 

ˊŮɟɘɞɢɐ ɔɨɟɤ Ŭˊɧ Űɞ ɗɎɚŬɛɞ Űɤɜ ŭɘəɚɑŭɤɜ ŮɑɢŮ əŬɚɡűɗŮɑ ɛŮ ŮˊɘɢɤɛŬŰɩůŮɘɠ, ɞ ɗɎɚŬɛɞɠ 

ŭɘəɚɑŭɤɜ ŮɑɢŮ ˊɚɖɛɛɡɟɑůŮɘ Ŭˊɧ ɜŮɟɧ ɛŮ űŮɟŰɎ əŬɘ ɞ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɧɠ Ůɝɞˊɚɘůɛɧɠ ŮɑɢŮ 

əŬŰŬůŰɟŬűŮɑ. (ɓɚ. ɆɢɐɛŬ 4) 

ɆŰɖɜ ˊŮɟɘɛŮŰɟɘəɐ ɞŭɧ Űɞɡ ɏɟɔɞɡ, ŮˊɘɢɤɛŬŰɩůŮɘɠ Ŭˊɧ ŰŬ űŮɟŰɎ ɡɚɘəɎ Űɤɜ ɢŮɘɛɎɟɟɤɜ ŬɚɚɎ 

əŬɘ Ŭˊɧ əŬŰŬˊŰɩůŮɘɠ ˊɟŬɜɩɜ ˊŮɟɘɞɟɘůɛɏɜɖɠ ɏəŰŬůɖɠ əŬɗɘůŰɞɨůŬɜ ŬŭɨɜŬŰɖ Űɖɜ ˊɟɧůɓŬůɖ 

ɞɢɖɛɎŰɤɜ. 

ȰɜŰɞɜɖ ŭɘɎɓɟɤůɖ ɡˊɐɟɢŮ əŬɘ ůŰɖɜ ɞŭɧ ˊɞɡ ŮɜɩɜŮɘ Űɞ ɏɟɔɞ, ɛŮ Űɖɜ ɞŭɧ Űɖɠ ˊŬɟŬɚɑŬɠ Űɞɡ 

ɀɡɚɞˊɞŰɎɛɞɡ. ɄɚŮɡɟɘəɎ Űɖɠ ɞŭɞɨ ŬɡŰɐɠ ɡˊɐɟɢŮ əŬɜɎɚɘ ɔɘŬ Űɖɜ ŬˊŬɔɤɔɐ Űɤɜ ɡŭɎŰɤɜ əŬŰɎ 

Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ. ɀŮŰɎ Űɖɜ ɡˊŮɟˊɐŭɖůɖ, ɖ ɗŮɛŮɚɑɤůɖ Űɞɡ əŬɜŬɚɘɞɨ ŮɑɢŮ 

ɛŮɟɘəɩɠ ɡˊɞůəŬűɗŮɑ, ɧˊɤɠ əŬɘ əɎɗŮ Ůɑŭɞɡɠ Ůˊɑɢɤůɖ (Ůˊɑɢɤůɖ ɞŭɞˊɞɘɑŬɠ, Ůˊɑɢɤůɖ Ŭɔɤɔɞɨ 

ɨŭɟŮɡůɖɠ), ɛŮ Űɖ ŭɘɎɓɟɤůɖ ůŮ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ ɜŬ űŰɎɜŮɘ ɏɤɠ əŬɘ 1,5 m ɓɎɗɞɠ.                      

(ɓɚ. ɆɢɐɛŬ 5) 
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ɆɢɐɛŬ 2 : ȯˊɞɣɖ ůŰɏɣɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ, 29-01-2003 [8] 

 

 

 

ɆɢɐɛŬ 3 : ȹɘɎɓɟɤůɖ ůŰɖɜ ŮˊŬűɐ Űɞɡ ŬɟɘůŰŮɟɞɨ ŬɜŰŮɟŮɑůɛŬŰɞɠ, 29-01-2003 [8] 
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ɆɢɐɛŬ 4 : ȺˊɘɢɤɛŬŰɩůŮɘɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɔɨɟɤ Ŭˊɧ Űɞ ɗɎɚŬɛɞ Űɤɜ ŭɘəɚɑŭɤɜ, 29-01-2003 [8] 

 

 

 

ɆɢɐɛŬ 5 : ȹɘɎɓɟɤůɖ ůŰɖɜ ɞŭɧ ˊŬɟŬɚɑŬɠ-ɏɟɔɞɡ, 29-01-2003 [8] 
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Ⱥˊɑůɖɠ, ɖ ɗŮɛŮɚɑɤůɖ Ůɜɧɠ ůəɡɟɞŭŮŰɖɛɏɜɞɡ ŰɛɐɛŬŰɞɠ Űɖɠ ɞŭɞɨ, ˊɞɡ ɞŭɖɔŮɑ ůŰɞ ɗɎɚŬɛɞ Űɤɜ 

ŭɘəɚɑŭɤɜ, ŮɑɢŮ ɡˊɞůŰŮɑ ɛŮɔɎɚɖ ŭɘɎɓɟɤůɖ. ɇɞ ŮŭŬűɘəɧ ɡɚɘəɧ əɎŰɤ Ŭˊɧ Űɞ ůəɡɟɧŭŮɛŬ ŮɑɢŮ 

ˊŬɟŬůɡɟɗŮɑ ŬűɐɜɞɜŰŬɠ Űɞ ůəɡɟɧŭŮɛŬ ůŰɞɜ ŬɏɟŬ. (ɓɚ. ɆɢɐɛŬ 6) 

ȾɎˊɞɘŮɠ ˊŮɟɘɞɟɘůɛɏɜŮɠ ɕɖɛɘɏɠ ɡˊɐɟɢŬɜ əŬɘ ůŰŬ ŰŮɢɜɘəɎ ɏɟɔŬ Ůɘůɧŭɞɡ Űɤɜ ɢŮɘɛɎɟɟɤɜ ůŰɞɜ 

ŰŬɛɘŮɡŰɐɟŬ. ɈˊɐɟɢŮ ůɡůůɩɟŮɡůɖ űŮɟŰɩɜ ŬɜɎɜŰɖ Űɤɜ ŬɜŬɓŬɗɛɩɜ əŬɘ ɡˊɞůəŬűɐ əŬŰɎɜŰɖ 

ŬɡŰɩɜ. [9] [10] ( ɇɞ ˊɚɐɟŮɠ əŮɑɛŮɜɞ Űɤɜ ˊɖɔɩɜ ɓɟɑůəŮŰŬɘ ůŰɞ ˊŬɟɎɟŰɖɛŬ) 

ɇɏɚɞɠ, ɖ ˊŬɟŬɚɑŬ Űɞɡ ɀɡɚɞˊɧŰŬ ŮɑɢŮ ˊɚɖɛɛɡɟɑůŮɘ Ŭˊɧ űŮɟŰɎ əŬɘ Űɞ ůɖɛŮɑɞ ůŰɞ ɞˊɞɑɞ 

ŮɜɩɜŮŰŬɘ ɖ ˊŬɟŬɚɘŬəɐ ɞŭɧɠ ɛŮ Űɖɜ ɞŭɧ ˊɞɡ ɞŭɖɔŮɑ ůŰɞ ɏɟɔɞ ŮɑɢŮ ɡˊɞůŰŮɑ ɏɜŰɞɜɖ ŭɘɎɓɟɤůɖ. 

(ɓɚ. ɆɢɐɛŬ 7) 

 ȼ ɡˊŮɟɢŮɑɚɘůɖ Űɞɡ űɟɎɔɛŬŰɞɠ ˊɟɞəɎɚŮůŮ ɕɖɛɘɏɠ Űɧůɞ ůŰɞ ɑŭɘɞ Űɞ ɏɟɔɞ əŬɘ ůŰŬ 

ůɡɛˊɚɖɟɤɛŬŰɘəɎ ŰŮɢɜɘəɎ ɏɟɔŬ ˊɞɡ Űɞ ˊŮɟɘɓɎɚɚɞɡɜ, ɧůɞ əŬɘ əŬŰɎɜŰɖ ŬɡŰɞɨ ůŮ 

ˊɚɖɛɛɡɟɘůɛɏɜŮɠ ɞɘəɑŮɠ əŬɘ ɝŮɜɞŭɞɢŮɑŬ əŬɘ ůŮ əŬŰŮůŰɟŬɛɛɏɜŮɠ ɞŭɞɨɠ. Ƀɘ ɕɖɛɘɏɠ ɧɛɤɠ ɐŰŬɜ 

ɛɧɜɞ ɡɚɘəɏɠ, ɢɤɟɑɠ ɜŬ ɡˊɎɟɢɞɡɜ ɗɨɛŬŰŬ əŬɘ ɏŰůɘ ůɡɜɞɚɘəɎ ɐŰŬɜ, əŬŰɎ Űɖ ɔɜɩɛɖ Űɤɜ 

ɛɖɢŬɜɘəɩɜ Űɞɡ əɚɘɛŬəɑɞɡ, əŬŰɎ ˊɞɚɨ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ŭɡɜɖŰɘəɎ ɜŬ 

ŮɑɜŬɘ.  

ȷɡŰɧ, əŬŰɎ Űɖ ɔɜɩɛɖ Űɞɡɠ, ɞűŮɑɚŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ əŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ, ɡˊɐɟɢŮ ˊɟɧɓɚɖɛŬ 

ŬˊɧɗŮůɖɠ ɓɟŬɢɤŭɩɜ ˊɟɞɥɧɜŰɤɜ ŮəůəŬűɐɠ, ɚɧɔɤ ɏɚɚŮɘɣɖɠ ŬˊɞɗŮůɘɞɗŬɚɎɛɞɡ. ȰŰůɘ, ŰŬ ɡɚɘəɎ 

ŬɡŰɎ ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŰɞ əŬŰɎɜŰɖ ˊɟŬɜɏɠ ŬɡɝɎɜɞɜŰŬɠ Űɞ ˊɎɢɞɠ Űɖɠ ɚɘɗɞɟɟɘˊɐɠ ˊɟɞůŰŬůɑŬɠ 

əŬɘ ɛɎɚɘůŰŬ ɛŮ ɚɑɗɞɡɠ ɛŮɔŬɚɨŰŮɟɖɠ ŭɘŬɛɏŰɟɞɡ Ŭˊɧ Űɖɜ ŬɟɢɘəɎ ˊɟɞɓɚŮˊɧɛŮɜɖ. [11] 

 

 



10 

 

 

ɆɢɐɛŬ 6 : ȹɘɎɓɟɤůɖ ɗŮɛŮɚɑɤůɖɠ ɞŭɞɨ ˊɞɡ ɞŭɖɔŮɑ ůŰɞ ɗɎɚŬɛɞ ŭɘəɚɑŭɤɜ, 29-01-2003 [8] 

 

 

ɆɢɐɛŬ 7 : ȹɘɎɓɟɤůɖ ůŰɖɜ ˊŬɟŬɚɑŬ Űɞɡ ɀɡɚɞˊɞŰɎɛɞɡ [8] 
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2.6. ȷˊɞəŬŰɎůŰŬůɖ  Ȼɖɛɘɩɜ 

Ƀɘ ɛɖɢŬɜɘəɞɑ ɛŮŰɎ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ ɕɖɛɘɩɜ ˊɞɡ ŮɑɢŬɜ ˊɟɞəɚɖɗŮɑ, ɏəŬɜŬɜ ˊɟɞŰɎůŮɘɠ ůŰɘɠ 

ɈˊɖɟŮůɑŮɠ Űɞɡ ȹɐɛɞɡ ɔɘŬ ɎɛŮůŮɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɔɑɜɞɡɜ əŬɘ ůɡɜɏŰŬɝŬɜ 

ɛɘŬ ŰŮɢɜɘəɐ ɏəɗŮůɖ ůŰɖɜ ɞˊɞɑŬ ˊŬɟɞɡůɑŬɕŬɜ Űɘɠ ˊɟɞŰɎůŮɘɠ Űɞɡɠ ɔɘŬ Űɘɠ ŬˊŬɘŰɞɨɛŮɜŮɠ 

ŮɟɔŬůɑŮɠ ŬˊɞəŬŰɎůŰŬůɖɠ əŬɗɩɠ əŬɘ ɛɘŬ ˊɟɩŰɖ ŮəŰɑɛɖůɖ Űɞɡ əɧůŰɞɡɠ ŬɡŰɩɜ. 

ɆŰɘɠ ɎɛŮůŮɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ˊɟɧŰŮɘɜŬɜ ɐŰŬɜ ɜŬ əŬɗŬɟɘůŰŮɑ Ŭˊɧ ŰŬ űŮɟŰɎ ɞ Ŭɔɤɔɧɠ Ůəəɏɜɤůɖɠ 

Űɞɡ ŰŬɛɘŮɡŰɐɟŬ əŬɘ ɜŬ ŰŮɗŮɑ ůŮ ɚŮɘŰɞɡɟɔɑŬ, ɏŰůɘ ɩůŰŮ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ůŰɎɗɛɖ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ 

əɎŰɤ Ŭˊɧ Űɖɜ ˊɟɞɓɚŮˊɧɛŮɜɖ Ŭˊɧ Űɖ ɛŮɚɏŰɖ ůŰɎɗɛɖ ɡˊŮɟɢŮɑɚɘůɖɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, ˊɟɧŰŮɘɜŬɜ  

ɜŬ əŬɗŬɘɟŮɗŮɑ ɎɛŮůŬ ɏɜŬ ˊɟɧůɗŮŰɞ Űɞɘɢɑɞ ˊɞɡ ŮɑɢŮ əŬŰŬůəŮɡŬůŰŮɑ Ŭˊɧ Űɞˊɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ, 

ɛŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɏɟɔɞɡ,  ˊɎɜɤ ůŰɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ. ɇɏɚɞɠ, ůŮ ˊŮɟɑˊŰɤůɖ 

ɜɏɤɜ ˊŬɟɧɛɞɘɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ, ˊɟɞŰɎɗɖəŮ ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ ɡˊŮɟɢŮɑɚɘůɖ, ɜŬ 

ɚŮɘŰɞɡɟɔɐůŮɘ əŬɘ ɞ Ŭɔɤɔɧɠ Ůəəɏɜɤůɖɠ, Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɗŬ ˊŬɟŬŰɖɟɞɨŰŬɜ Ŭɨɝɖůɖ Űɖɠ 

ůŰɎɗɛɖɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ɛŮ əɑɜŭɡɜɞ ɜɏŬɠ ɡˊŮɟˊɐŭɖůɖɠ, ɜŬ ŮəəŮɜɤɗŮɑ ɖ ˊŮɟɘɞɢɐ əŬŰɎɜŰɖ Űɞɡ 

ɏɟɔɞɡ. [10] 

ɆŰŬ ɛɏŰɟŬ ŬˊɞəŬŰɎůŰŬůɖɠ, ˊɟɧŰŮɘɜŬɜ Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ əŬɘ Ůɜɑůɢɡůɖ Űɞɡ əŬŰɎɜŰɖ ˊɟŬɜɞɨɠ 

Űɞɡ ŬɜŬɢɩɛŬŰɞɠ Ŭˊɧ Űɖ ůŰɏɣɖ ɤɠ Űɞɜ ŬɜŬɓŬɗɛɧ, Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ Űɞɡ ɡɣɧɛŮŰɟɞɡ Űɖɠ 

ůŰɏɣɖɠ ŬɚɚɎ əŬɘ Űɞɡ ŬɜŬɓŬɗɛɞɨ. 

ȷəɧɛŬ, ˊɟɞŰɎɗɖəŮ ɖ əŬŰŬůəŮɡɐ ŭɨɞ əŬɜŬɚɘɩɜ ůŰɘɠ ůŰɖɜ ŮˊŬűɐ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ ɛŮ ŰŬ 

ŬɜŰŮɟŮɑůɛŬŰŬ, ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ŭɘɎɓɟɤůɖɠ ůŰŬ ůɖɛŮɑŬ ŬɡŰɎ. 

ȯɚɚŬ ɛɏŰɟŬ ŬˊɞəŬŰɎůŰŬůɖɠ, ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ŮˊɘɢɤɛŬŰɩůŮɤɜ ɐŰŬɜ ɞ əŬɗŬɟɘůɛɧɠ 

Ŭˊɧ ŰŬ űŮɟŰɎ ɡɚɘəɎ ɛŮ ɢŮɘɟɤɜŬəŰɘəɎ əŬɘ ɛɖɢŬɜɘəɎ ɛɏůŬ, ůŰɖɜ ˊŮɟɘɞɢɐ ɔɨɟɤ Ŭˊɧ Űɞ ɗɎɚŬɛɞ 

Űɤɜ ŭɘəɚɑŭɤɜ, ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ Ůɘůɧŭɞɡ əŬɗɩɠ əŬɘ Űɤɜ əŬŰŬˊŰɩůŮɤɜ ůŰɖɜ 

ˊŮɟɘɛŮŰɟɘəɐ ɞŭɞˊɞɘɑŬ, ɖ əŬŰŬůəŮɡɐ Űɞɘɢɑɞɡ ˊɟɞůŰŬůɑŬɠ ŬɜɎɜŰɖ Űɞɡ ɗŬɚɎɛɞɡ ŭɘəɚɑŭɤɜ əŬɘ ɖ 

ŭɘŬɛɧɟűɤůɖ əŬɜŬɚɘɞɨ ŬůűŬɚɞɨɠ Ŭˊɞɟɟɞɐɠ Űɞɡ Ŭɔɤɔɞɨ Ůəəɏɜɤůɖɠ, əŬŰɎɜŰɖ Űɞɡ ɗŬɚɎɛɞɡ 

ŭɘəɚɑŭɤɜ. 

ȼ ŬˊɞəŬŰɎůŰŬůɖ Űɤɜ ŭɘŬɓɟɩůŮɤɜ, ɛŮ əŬŰɎɚɚɖɚɖ ˊɚɐɟɤůɖ Ŭˊɧ ɡɚɘəɎ ɚɘɗɞɟɟɘˊɐɠ 

ˊɟɞůŰŬůɑŬɠ, ŬɚɚɎ əŬɘ ɖ ɓŮɚŰɑɤůɖ ɛŮ ŬůűŬɚŰɧůŰɟɤůɖ Űɖɠ ɞŭɞˊɞɘɑŬɠ ˊɟɞůˊɏɚŬůɖɠ ˊɟɞɠ Űɞ 

ɏɟɔɞ ŮɑɢŮ əɟɘɗŮɑ ŬˊŬɟŬɑŰɖŰɖ ŭɘɧŰɘ ɡˊɐɟɢŮ ŬɜɎɔəɖ ɜŬ ŮɑɜŬɘ ŮűɘəŰɐ ɖ ˊɟɧůɓŬůɖ ůŰɞ ɏɟɔɞ ɡˊɧ 

ŭɨůəɞɚŮɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ ɢŮɘɟɘůɛɩɜ ůŮ ɏəŰŬəŰŮɠ ˊŮɟɘˊŰɩůŮɘɠ. 

ɇɏɚɞɠ, ɞɘ ɛɖɢŬɜɘəɞɑ ŬɜɏűŮɟŬɜ ɧŰɘ ɏəɟɘɜŬɜ ůəɧˊɘɛɖ Űɖɜ ŮˊŬɜŮəŰɑɛɖůɖ Űɖɠ ɈŭɟŬɡɚɘəɐɠ 

ɀŮɚɏŰɖɠ Űɞɡ ɏɟɔɞɡ, ɏŰůɘ ɩůŰŮ ɜŬ ůɡɛˊŮɟɘɚɖűɗɞɨɜ ůŮ ŬɡŰɐ ɞɘ ˊɟɧůűŬŰŮɠ ɡŭɟɞɚɞɔɘəɏɠ 

ɛŮŰɟɐůŮɘɠ əŬɘ ůŰɞɘɢŮɑŬ, Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɏɟɔɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ. [9] 
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ɉŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ ɛŮɔɏɗɞɡɠ Űɤɜ ɕɖɛɘɩɜ ŮɑɜŬɘ əŬɘ Űɞ əɧůŰɞɠ ŬˊɞəŬŰɎůŰŬůɐɠ Űɞɡɠ. ȼ 

ˊɟɩŰɖ ŮəŰɑɛɖůɖ Űɞɡ əɧůŰɞɡɠ Ŭˊɧ Űɞɡɠ ɛɖɢŬɜɘəɞɨɠ Űɞɡ əɚɘɛŬəɑɞɡ ɐŰŬɜ 160.000,00 ú , ɔɘŬ Űɖɜ 

ˊɟɞŰŮɘɜɧɛŮɜɖ ɞŭɞˊɞɘɑŬ əŬɘ 360.000,00 ú, ɔɘŬ Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ Űɞɡ űɟɎɔɛŬŰɞɠ. [9] 

ɇŮɚɘəɎ, Űɞ əɧůŰɞɠ Űɖɠ ŬˊɞəŬŰɎůŰŬůɖɠ ɕɖɛɘɩɜ ŬɡɝɐɗɖəŮ əŬɗɩɠ ŬəɞɚɞɨɗɖůŮ ɜɏɞ əɨɛŬ 

əŬəɞəŬɘɟɑŬɠ əŬɘ ˊɚɖɛɛɡɟɩɜ ůŰɘɠ 18-02-2003 ˊɞɡ ŮɜɏŰŮɘɜŮ ŰŬ ˊɟɞɓɚɐɛŬŰŬ əŬɘ ɛŮɔɎɚɤůŮ Űɘɠ 

ɕɖɛɘɏɠ. ȰŰůɘ, Űɞ əɧůŰɞɠ ŬˊɞəŬŰɎůŰŬůɖɠ ɔɘŬ Űɖ ɚɘɛɜɞŭŮɝŬɛŮɜɐ ɛɧɜɞ, ŬɜɐɚɗŮ ůŰŬ 

450.000,00_ú. [12] (ɇɞ ˊɚɐɟŮɠ əŮɑɛŮɜɞ Űɖɠ ˊɖɔɐɠ ɡˊɎɟɢŮɘ ůŰɞ ˊŬɟɎɟŰɖɛŬ) 
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3. TȺɉɁȽȾȼ  ɄȺɅȽũɅȷūȼ  ūɅȷũɀȷɇɃɆ  ɀɈȿɃɄɃɇȷ  ȽɃɈ 

3.1. ũŮɜɘəɎ 

ɈˊɎɟɢɞɡɜ ŬɓŮɓŬɘɧŰɖŰŮɠ ɔɘŬ ŭɘɎűɞɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɏɟɔɞɡ əŬɗɩɠ, əŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ, 

ɡˊɐɟɝŬɜ əɎˊɞɘŮɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ. ȾɎˊɞɘŮɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ 

ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ŮɑɜŬɘ ɔɜɤůŰɏɠ Ŭˊɧ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ ɛŮ ŰɑŰɚɞ çȾŬŰŬůəŮɡɐ 

ȿɘɛɜɞŭŮɝŬɛŮɜɐɠ ɀɡɚɞˊɞŰɎɛɞɡ Ɂɐůɞɡ Ȳɞɡ: ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ȺɟɔŬůɑŮɠè, ɛŮ ɖɛŮɟɞɛɖɜɑŬ 

Ƚɞɨɜɘɞɠ Űɞɡ 1994, ˊɞɡ ɓɟɏɗɖəŮ ůŰɞ ŬɟɢŮɑɞ Űɞɡ ɈɄȷȷɇ. ȹɡůŰɡɢɩɠ ɧɛɤɠ, əŬŰɎ Űɞ ɢɟɧɜɞ 

əŬŰŬůəŮɡɐɠ Űɞɡ ɏɟɔɞɡ, ŭŮɜ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɖ ɖ ɡˊɞɓɞɚɐ Űɞɡ ɛɖŰɟɩɞɡ Űɞɡ ɏɟɔɞɡ (ɧˊɤɠ 

əŬŰŬůəŮɡɎůŰɖəŮ) ůŰɞ ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ, ŬɚɚɎ ɞɨŰŮ əŬɘ ɞ əŬŰŬůəŮɡŬůŰɐɠ Űɞɡ ɏɟɔɞɡ ɏɢŮɘ 

əɟŬŰɐůŮɘ əɎˊɞɘɞ ŬɜŰɑɔɟŬűɞ Űɤɜ əŬŰŬůəŮɡŬůɛɏɜɤɜ ůɢŮŭɑɤɜ. ȰŰůɘ, ɔɘŬ ɞɟɘůɛɏɜŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɞɘ ɛɧɜŮɠ ˊɖɔɏɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ŮɑɜŬɘ əɎˊɞɘŬ (ŬɜŮˊɑůɖɛŬ) ŬɟɢŮɑŬ Űɞɡ ɈɄȷȷɇ, 

ŰŬ ɞˊɞɑŬ ůɡɔəŮɜŰɟɩɜɞɡɜ ŭɘɎűɞɟŬ ůŰɞɘɢŮɑŬ ɔɘŬ ɧɚŬ ŰŬ ɏɟɔŬ ˊɞɡ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ Ŭˊɧ Űɞ 

ɈɄȷȷɇ, əŬɗɩɠ əŬɘ ɖ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ɏɟɔɞɡ ůŰɖɜ ŰŮɢɜɘəɐ ɏəɗŮůɖ ˊɞɡ ůɡɜɏŰŬɝŬɜ ɞɘ 

ɛɖɢŬɜɘəɞɑ ɛŮŰɎ Űɖɜ ŮˊɑůəŮɣɐ Űɞɡɠ ůŰɞ ɏɟɔɞ. ȼ ɓŮɓŬɘɧŰɖŰŬ ɔɘŬ Űɖɜ ɞɟɗɧŰɖŰŬ Űɤɜ ůŰɞɘɢŮɑɤɜ 

ŬɡŰɩɜ ɗŬ ˊɟɞɦˊɏɗŮŰŮ Ůə ɜɏɞɡ ŰɞˊɞɔɟŬűɘəɐ ŬˊɞŰɨˊɤůɖ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ ɏɟɔɞɡ. ȾɎŰɘ ŰɏŰɞɘɞ 

ɝŮˊŮɟɜɎ əŬŰɎ ˊɞɚɨ ŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ əŬɘ ɔɘŬ ŬɡŰɧ ɗŬ ɡˊɞŰŮɗŮɑ ɖ ɞɟɗɧŰɖŰɎ 

Űɞɡɠ ɢɤɟɑɠ ŭɘŮɟŮɨɜɖůɖ. 

ȳˊɞɡ ɡˊɎɟɢŮɘ ŭɘŬűɞɟɞˊɞɑɖůɖ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ŬɜŬűɏɟŮŰŬɘ əŬɘ ɖ Űɘɛɐ Űɞɡ ɛŮɔɏɗɞɡɠ 

ˊɞɡ ˊɟɞɓɚɏˊŮŰŬɘ Ŭˊɧ Űɖ ɛŮɚɏŰɖ əŬɘ ɖ Űɘɛɐ ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ɎɚɚŮɠ ˊɖɔɏɠ.  

 

3.2. Ūɏůɖ Űɞɡ ūɟɎɔɛŬŰɞɠ 

ɇɞ űɟɎɔɛŬ Űɞɡ ɀɡɚɞˊɧŰŬ ɓɟɑůəŮŰŬɘ ůŰɖɜ Ȳɞ ˊŮɟɑˊɞɡ 1,5 km ŬɜŬŰɞɚɘəɎ Űɞɡ ɧɟɛɞɡ Űɞɡ 

ɀɡɚɞˊɧŰŬɛɞɡ əŬɘ Űɞɡ ɞɛɤɜɨɛɞɡ ɞɘəɘůɛɞɨ əŬɘ ˊŮɟɑˊɞɡ 2,5 km ɜɞŰɘɞŬɜŬŰɞɚɘəɎ Űɖɠ ɢɩɟŬɠ 

Űɖɠ Ȳɞɡ.  

ɇɞ űɟɎɔɛŬ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜɞ ůŰɖ ůɡɛɓɞɚɐ ŭɨɞ ɢŮɑɛŬɟɟɤɜ ˊɞɡ ůɢɖɛŬŰɑɕɞɡɜ Űɞ ɢŮɑɛŬɟɟɞ 

Űɞɡ ɀɡɚɞˊɧŰŬ. (ɓɚ. ɆɢɐɛŬ 8)  
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ɆɢɐɛŬ 8 : Ūɏůɖ ɏɟɔɞɡ [2] 

 

3.3. ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ ȷɜŬɢɩɛŬŰɞɠ  

3.3.1. ɇɨˊɞɠ Űɞɡ ūɟɎɔɛŬŰɞɠ   

ɇɞ ŬɜɎɢɤɛŬ ŮɑɜŬɘ ɚɘɗɧɟɟɘˊŰɞ ɛŮ ŬɜɎɜŰɖ ɔŮɤɛŮɛɓɟɎɜɖ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ɔŮɩűɟŬɔɛŬ 

əŬŰŬůəŮɡŬůɛɏɜɞ Ůɝɞɚɞəɚɐɟɞɡ Ŭˊɧ ɡɚɘəɎ ŮəůəŬűɐɠ Űɖɠ ɚŮəɎɜɖɠ əŬŰɎəɚɡůɖɠ əŬɘ Űɤɜ ɚɞɘˊɩɜ 

ŰŮɢɜɘəɩɜ ɏɟɔɤɜ, ɖ ůŰŮɔɎɜɤůɖ Űɞɡ ɞˊɞɑɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ ɔŮɤɛŮɛɓɟɎɜɖ Ŭˊɧ ˊɞɚɡŬɘɗɡɚɏɜɘɞ 

ɡɣɖɚɐɠ ˊɡəɜɧŰɖŰŬɠ (HDPE). ɇɞ ˊɎɢɞɠ Űɖɠ ɛŮɛɓɟɎɜɖɠ ˊɟɞɓɚɏˊŮŰŬɘ Ŭˊɧ Űɖ ɛŮɚɏŰɖ ɜŬ ŮɑɜŬɘ   

1 mm. [2]  

 

3.3.2. ȳɔəɞɠ ȷɜŬɢɩɛŬŰɞɠ 

Ƀ ɧɔəɞɠ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ, ůɨɛűɤɜŬ ɛŮ ŰŮɨɢɞɠ ˊɞɡ ɏɢŮɘ ŮəŭɩůŮɘ ɖ Ⱥɚɚɖɜɘəɐ ȺˊɘŰɟɞˊɐ 

ɀŮɔɎɚɤɜ ūɟŬɔɛɎŰɤɜ ɛŮ ŰɑŰɚɞ ç ɇŬ ūɟɎɔɛŬŰŬ Űɖɠ ȺɚɚɎŭŬɠ è
1
 , ŮɑɜŬɘ 90.000 m

3
. [13] 

                                                 
1
  ȼ Ⱥɚɚɖɜɘəɐ ȺˊɘŰɟɞˊɐ ɀŮɔɎɚɤɜ ūɟŬɔɛɎŰɤɜ ŭŮɜ ŮɔɔɡɎŰŬɘ ɔɘŬ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ 

ˊŮɟɘŮɢɧɛŮɜɤɜ ůŮ ŬɡŰɧ Űɞ ŰŮɨɢɞɠ ˊɚɖɟɞűɞɟɘɩɜ əŬɘ ŭŮɜ ůɡɜɘůŰɎ Űɖ ɢɟɐůɖ Űɞɡɠ, ɢɤɟɑɠ 

ˊɟɞɖɔɞɨɛŮɜɖ ŮˊɘɓŮɓŬɑɤůɖ Ŭˊɧ Űɞɜ ɘŭɘɞəŰɐŰɖ əɎɗŮ ɏɟɔɞɡ . 
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3.3.3. ȴɣɞɠ ūɟɎɔɛŬŰɞɠ  

ɇɞ ɨɣɞɠ Űɞɡ űɟɎɔɛŬŰɞɠ ůɨɛűɤɜŬ ɛŮ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ ŮɑɜŬɘ 23 m. [2] 

ɆŰɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ, ŭɨɞ ŮɑɜŬɘ ɞɘ ŬɚɚŬɔɏɠ ˊɞɡ ɛŮŰŬɓɎɚɞɡɜ Űɞ ŰŮɚɘəɧ ɨɣɞɠ Űɞɡ 

űɟɎɔɛŬŰɞɠ, ɖ ŬˊɧűŬůɖ ɔɘŬ Ŭɨɝɖůɖ əŬŰɎ 1,00 m Űɖɠ ŬɜɩŰŬŰɖɠ ůŰɎɗɛɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 

űɟɎɔɛŬŰɞɠ əŬɗɩɠ əŬɘ ɖ Ŭɨɝɖůɖ Űɞɡ ɓɎɗɞɡɠ ɗŮɛŮɚɑɤůɖɠ. [14] 

ɇɏɚɞɠ ůŰɖɜ ŰŮɢɜɘəɐ ɏəɗŮůɖ Űɖɠ ŬɡŰɞɣɑŬɠ Űɤɜ ɛɖɢŬɜɘəɩɜ ˊŮɟɘɔɟɎűŮŰŬɘ ŬɜɎɢɤɛŬ ɛɏɔɘůŰɞɡ 

ɨɣɞɡɠ 26 m. [9] 

ȺɑɜŬɘ ůɡɜŮˊɩɠ ˊɘɗŬɜɧ, Űɞ əŬŰŬůəŮɡŬůɛɏɜɞ ɨɣɞɠ űɟɎɔɛŬŰɞɠ ɜŬ ŮɑɜŬɘ 25 ɐ ŬəɧɛŬ əŬɘ 26 m 

ŬɜŰɑ 23 m.  

 

3.3.4. ɀɐəɞɠ ūɟɎɔɛŬŰɞɠ  

ɇɞ ɛɐəɞɠ Űɞɡ űɟɎɔɛŬŰɞɠ, əŬŰɎ Űɖɜ ŮɔəŮəɟɘɛɏɜɖ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ɛŮ ůŰɏɣɖ ůŰɞ ɡɣɧɛŮŰɟɞ    

58,0 m ŮɑɜŬɘ 120 m. [2] 

 

3.3.5. ɄɚɎŰɞɠ ɆŰɏɣɖɠ 

ɆŰɖɜ ŮɔəŮəɟɘɛɏɜɖ ɛŮɚɏŰɖ, Űɞ ˊɟɞɓɚŮˊɧɛŮɜɞ ˊɚɎŰɞɠ ůŰɏɣɖɠ ŮɑɜŬɘ 7,00 m. 

ɆŮ ůəŬɟɑűɖɛŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ůŰɖɜ ŰŮɢɜɘəɐ ɏəɗŮůɖ ˊɞɡ ůɡɜɏŰŬɝŬɜ ɞɘ ɛɖɢŬɜɘəɞɑ ɛŮŰɎ 

Űɖɜ ŮˊɑůəŮɣɐ Űɞɡɠ ůŰɞ ɏɟɔɞ, ŬɜŬɔɟɎűŮŰŬɘ ˊɚɎŰɞɠ ůŰɏɣɖɠ 8,00 m. ȺɑɜŬɘ ˊɞɚɨ ˊɘɗŬɜɧ ɜŬ ŮɑɢŮ 

ŬɡɝɖɗŮɑ, əŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ, Űɞ ˊɚɎŰɞɠ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ɚɘɗɞɟɟɘˊɐɠ, əŬɗɩɠ ɡˊɐɟɢŮ 

ˊɟɧɓɚɖɛŬ ŬˊɧɗŮůɖɠ Űɤɜ ˊɟɞɥɧɜŰɤɜ ŮəůəŬűɐɠ, ůŮ əŬŰɎɚɚɖɚɞ ŬˊɞɗŮůɘɞɗɎɚŬɛɞ.   

ɇɞ ůəŬɟɑűɖɛŬ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 9. 
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ɆɢɐɛŬ 9 : ɆəŬɟɑűɖɛŬ Űɞɡ əŬŰɎɜŰɖ ˊɟŬɜɞɨɠ Űɞɡ űɟɎɔɛŬŰɞɠ ˊɟɘɜ əŬɘ ɛŮŰɎ Űɖɜ ˊɚɖɛɛɨɟŬ Űɖɠ 27ɖɠ ȽŬɜɞɡŬɟɑɞɡ 2003 

əŬɘ ˊɟɞŰŮɘɜɧɛŮɜɖ ŬˊɞəŬŰɎůŰŬůɖ [9] 

 

3.3.6. ɈɣɧɛŮŰɟɞ ɆŰɏɣɖɠ ūɟɎɔɛŬŰɞɠ  

ȾŬŰɎ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ ˊɟɞɓɚŮˊɧŰŬɜ ůŰɞ ɡɣɧɛŮŰɟɞ 58 m. 

ɆŰɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ, ŬɜŬűɏɟŮŰŬɘ ˊɤɠ əɟɑɗɖəŮ ůəɧˊɘɛɖ ɖ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ Ŭɟɢɘəɐɠ 

ɛŮɚɏŰɖɠ ɔɘŬ Ŭɨɝɖůɖ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ ɛŮ ŬɜɏɓŬůɛŬ Űɖɠ ŬɜɩŰŬŰɖɠ ůŰɎɗɛɖɠ ɚŮɘŰɞɡɟɔɑŬɠ 

əŬŰɎ 1,00 m. [14] 

ȷəɧɛŬ ůŰŬ ŬɟɢŮɑŬ Űɞɡ ɈɄȷȷɇ (ɄɑɜŬəŬɠ 1), űŬɑɜŮŰŬɘ ɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ ɜŬ ŮɑɜŬɘ ůŮ 

ɡɣɧɛŮŰɟɞ 59,5 m.  [15] 

 

ɄɑɜŬəŬɠ 1 : ɄɑɜŬəŬɠ ůŰɎɗɛɖɠ - ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ [15] 

ɨɣɞɠ ɛ. ɧɔəɞɠ ə.ɛ.     

40 0 Ⱦ.Ɇ.Ɉ.  ɄɡɗɛɏɜŬɠ əŮəɚɘɛɏɜɞɠ Ŭˊɧ +50 ɏɤɠ +40 

45 11050  ɡŭɟɞɚɖɣɑŬ ůŰɞ +40  

50 51130      

55 128230      

58 191650      

59 230000 ɡˊŮɟɢŮɑɚɘůɖ  ȷ.Ɇ.Ɉ.   

59,5  ůŰɏɣɖ     
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ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŮˊɑůəŮɣɐɠ ɛɞɡ ůŰɞ űɟɎɔɛŬ Űɖɠ Ȳɞɡ, ůŰɘɠ 29-05-2014, ˊɟŬɔɛŬŰɞˊɞɑɖůŬ 

ɛɏŰɟɖůɖ ɛŮ GPS ŬɡŰɞəɘɜɐŰɞɡ. ȷɜ əŬɘ ŰŬ GPS ŬɡŰɞɨ Űɞɡ Űɨˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮɔɎɚŮɠ 

ŬˊɞəɚɑůŮɘɠ, ɞɘ ŬˊɞəɚɑůŮɘɠ ŬɡŰɏɠ ŮɑɜŬɘ ůɢŮŰɘəɎ ůŰŬɗŮɟɏɠ ɔɘŬ əɞɜŰɘɜɏɠ, ɞɟɘɕɞɜŰɘɞɔɟŬűɘəɎ, 

ɗɏůŮɘɠ. ȰŰůɘ, ŮɑɜŬɘ ˊɘɗŬɜɧ ɞɘ ɛŮŰɟɐůŮɘɠ ɜŬ ˊŬɟɞɡůɘɎɕɞɡɜ ɘəŬɜɞˊɞɘɖŰɘəɐ ŬəɟɑɓŮɘŬ əŬŰɎ Űɖ 

ɛɏŰɟɖůɖ ɡɣɞɛŮŰɟɘəɩɜ ŭɘŬűɞɟɩɜ, ɧˊɞɡ ŰŬ ůűɎɚɛŬŰŬ ŬɚɚɖɚɞŬɜŬɘɟɞɨɜŰŬɘ.  

Ƀɘ ŮɜŭŮɑɝŮɘɠ Űɞɡ ɡɣɞɛɏŰɟɞɡ ůŰɞ GPS ,ůŮ ŭɘɎűɞɟŮɠ ɗɏůŮɘɠ : 

ȰɜŭŮɘɝɖ GPS ůŰɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ : 69 m  

ȰɜŭŮɘɝɖ GPS ůŰɖ ɓɎůɖ Űɞɡ űɟɎɔɛŬŰɞɠ (ˊŮɟɘɞɢɐ ŭɘəɚɑŭɤɜ) : 44 m  

ȰɜŭŮɘɝɖ GPS ůŰɞ ŮˊɑˊŮŭɞ Űɖɠ ɗɎɚŬůůŬɠ : 9 m  

ȷˊɧ ŬɡŰɏɠ Űɘɠ ɛŮŰɟɐůŮɘɠ ˊɟɞəɨˊŰɞɡɜ : 

ɈɣɧɛŮŰɟɞ ůŰɏɣɖɠ űɟɎɔɛŬŰɞɠ : 60 m 

ɈɣɧɛŮŰɟɞ ɓɎůɖɠ űɟɎɔɛŬŰɞɠ : 35 m 

ȴɣɞɠ űɟɎɔɛŬŰɞɠ : 25 m 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛɏŰɟɖůɖɠ ɓɟɑůəɞɜŰŬɘ ˊɘɞ əɞɜŰɎ ůŰŬ ŬɜŮˊɑůɖɛŬ ůŰɞɘɢŮɑŬ Űɞɡ ɈɄȷȷɇ 

əŬɘ ŭŮɑɢɜɞɡɜ ɧŰɘ ˊɟɎɔɛŬŰɘ ɏɢŮɘ ŬɡɝɖɗŮɑ Űɞ ɨɣɞɠ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ. 

 

3.3.7. ȹɘŬŰɞɛɐ ūɟɎɔɛŬŰɞɠ  

(əɚɑůŮɘɠ ˊɟŬɜɩɜ, ŬɜŬɓŬɗɛɧɠ, ɡɚɘəɎ ŬɜŬɢɩɛŬŰɞɠ əŬɘ ůɡůŰɐɛŬŰɞɠ ůŰŮɔŬɜɞˊɞɑɖůɖɠ)  

 

 

ɆɢɐɛŬ 10 : ɇɡˊɘəɐ ŭɘŬŰɞɛɐ űɟɎɔɛŬŰɞɠ ůŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ [2] 
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Ƀɘ əɚɑůŮɘɠ Űɤɜ ˊɟŬɜɩɜ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ ŮɑɜŬɘ 2,50 ɞɟɘɕɧɜŰɘɞ ˊɟɞɠ 1,00 əŬŰŬəɧɟɡűɞ Űɧůɞ ůŰŬ 

ŬɜɎɜŰɖ ɧůɞ əŬɘ ůŰŬ əŬŰɎɜŰɖ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 10. 

ɆŰɞ ɡɣɧɛŮŰɟɞ 50,0 m ɡˊɎɟɢŮɘ ŬɜŬɓŬɗɛɧɠ Ŭˊɧ ɓɟŬɢɩŭɖ ɡɚɘəɎ ŮəůəŬűɐɠ. ɇɞ ˊɚɎŰɞɠ Űɞɡ 

ŬɜŬɓŬɗɛɞɨ ŭŮɜ ɞɟɑɕŮŰŬɘ ůŰɖ ɛŮɚɏŰɖ əŬɗɩɠ ɖ əŬŰŬůəŮɡɐ Űɞɡ ŮɝɡˊɖɟŮŰɞɨůŮ əɡɟɑɤɠ Űɖɜ 

ŬˊɧɗŮůɖ ɢɞɜŭɟɧəɞəəɤɜ ɓɟŬɢɤŭɩɜ ˊɚŮɞɜŬɕɧɜŰɤɜ ˊɟɞɥɧɜŰɤɜ ŮəůəŬűɩɜ. ɆŰɖɜ ŰŮɢɜɘəɐ 

ɏəɗŮůɖ Űɞɡ 2003, ŬɜŬűɏɟŮŰŬɘ ˊɤɠ Űɞ ˊɚɎŰɞɠ Űɞɡ ŬɜŬɓŬɗɛɞɨ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɛŮɔŬɚɨŰŮɟɞ 

Ŭˊɧ Űɞ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 30 m. [9] 

ɆŰɖɜ ŮˊɑůəŮɣɐ ɛɞɡ ůŰɞ ɏɟɔɞ ˊŬɟŬŰɐɟɖůŬ ɧŰɘ Űɞ ˊɚɎŰɞɠ ŬɡŰɧ ɛŮŰŬɓɎɚɚŮŰŬɘ ůɖɛŬɜŰɘəɎ əŬŰɎ 

ɛɐəɞɠ Űɞɡ ɏɟɔɞɡ. ɆŮ ŮɜŭŮɘəŰɘəɧ ůɖɛŮɑɞ, ɛŮ əɞɟŭɏɚŬ 30 m,  ɛɏŰɟɖůŬ ˊɚɎŰɞɠ ˊŮɟɑˊɞɡ 22 m. 

ɆɡɜŮˊɩɠ Űɞ ˊɚɎŰɞɠ Űɞɡ ŬɜŬɓŬɗɛɞɨ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ ɛŮɔɏɗɞɡɠ Űɤɜ 20 m. 

ɇɞ ŬɜɎɢɤɛŬ əŬŰŬůəŮɡɎůŰɖəŮ Ůɝɞɚɞəɚɐɟɞɡ Ŭˊɧ ˊɟɞɥɧɜŰŬ ŮəůəŬűɩɜ. ɆŰɖ ɛŮɚɏŰɖ ŬɜŬűɏɟŮŰŬɘ 

ɧŰɘ ŰŬ ɡɚɘəɎ ůɡɜɗɏůŮɤɠ ɛŮŰɎ Űɖɜ ŬűŬɑɟŮůɖ Űɤɜ ɚɑɗɤɜ ŭɘŬɛɏŰɟɤɜ D>3ò Ŭɜɐəɞɡɜ ůŰɖɜ 

əŬŰɖɔɞɟɑŬ ȷ-2-4 (əŬŰɎ AASHTO) Ŭɟɔɘɚɤŭɩɜ ŬɛɛɞɢɎɚɘəɤɜ. ȼ ŭɘɎůŰɟɤůɖ Űɞɡɠ ɏɢŮɘ ɔɑɜŮɘ ůŮ 

ůŰɟɩůŮɘɠ ˊɎɢɞɡɠ ɏɤɠ 0,30 m. [2] 

ɆŰɖɜ ŬɜɎɜŰɖ ˊŬɟŮɘɎ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ, ɖ ŰɞˊɞɗɏŰɖůɖ Űɖɠ ɛŮɛɓɟɎɜɖɠ ˊɞɚɡŬɘɗɡɚŮɜɑɞɡ ɡɣɖɚɐɠ 

ˊɡəɜɧŰɖŰŬɠ (HDPE) 1 mm ɝŮəɘɜɎ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ Űɖɠ ɞŭɞˊɞɘɑŬɠ, ɧˊɞɡ ŬɔəɡɟɩɜŮŰŬɘ ůŮ ŰɎűɟɞ 

əŬɘ ŮŭɟɎɕŮŰŬɘ ˊɎɜɤ ůŮ 0,30 m űɑɚŰɟɞ ŬɛɛɞɢɎɚɘəɞɡ əŬɘ ɔŮɤɨűŬůɛŬ ˊɟɞůŰŬůɑŬɠ, ɓɎɟɞɡɠ 

350_gr/m
2
. ȷɟɢɘəɎ ɖ ɛŮɚɏŰɖ (əŬɘ ɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ) ˊɟɞɏɓɚŮˊŮ, ɔɘŬ Űɖɜ ˊɎəŰɤůɖ 

Űɖɠ ɛŮɛɓɟɎɜɖɠ əŬɘ Űɖɜ ŮɝŬůűɎɚɘůɖ Űɖɠ ɏɜŬɜŰɘ Űɞɡ əɘɜŭɨɜɞɡ Űɖɠ ɡűŬɟˊŬɔɐɠ, ɛɑŬ ŭŮɨŰŮɟɖ 

ůŰɟɩůɖ ɔŮɤɡűɎůɛŬŰɞɠ ˊɟɞůŰŬůɑŬɠ əŬɘ əɎɚɡɣɖ Űɖɠ ɛŮ ůŰɟɩůŮɘɠ Ɏɛɛɞɡ əŬɘ ɚɘɗɞɟɟɘˊɐɠ, ɧˊɤɠ 

űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 11. 
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ɆɢɐɛŬ 11 : ȿŮˊŰɞɛɏɟŮɘŬ ůŰŮɔɎɜɤůɖɠ Ŭˊɧ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ [14] 

 

ɇŮɚɘəɎ ɧɛɤɠ, ŬˊɞűŬůɑůŰɖəŮ ɖ ɚɨůɖ Űɖɠ ŬəɎɚɡˊŰɖɠ ɛŮɛɓɟɎɜɖɠ əŬɘ ɖ ůɡɔəɟɎŰɖůɖ ŬɡŰɐɠ ɜŬ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ ůɩɛŬŰŬ Ŭɔəɨɟɤůɖɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɛŮ ůɤɚɐɜŮɠ P.V.C. ɓŬɟɏɤɠ Űɨˊɞɡ, 

ŭɘŬɛɏŰɟɞɡ 100 mm. ȺɜŰɧɠ Űɞɡ əɎɗŮ ůɤɚɐɜŬ ŮɑɢŮ ŰɞˊɞɗŮŰɖɗŮɑ ɟɎɓŭɞɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮɑɢŮ 

ˊɚɖɟɤɗŮɑ Ůˊɑ Űɧˊɞɡ ɛŮ ůəɡɟɧŭŮɛŬ B160. ȼ ɚɨůɖ ŬɡŰɐ ŬˊɏŰɡɢŮ əŬɗɩɠ ɞɘ ůɤɚɐɜŮɠ PVC 

ŬˊɞůɡɜŬɟɛɞɚɞɔɞɨɜŰŬɜ ɚɧɔɤ Űɖɠ ɞɝŮɑŭɤůɖɠ Űɤɜ ɟɎɓŭɤɜ əŬɘ ɏŰůɘ, ŬɟɔɧŰŮɟŬ, 

ŬɜŰɘəŬŰŬůŰɎɗɖəŬɜ Ŭˊɧ ůɤɚɐɜŮɠ PE, ŭɘŬɛɏŰɟɞɡ ū110, ˊɚɖɟɤɛɏɜɞɡɠ ɛŮ ŰůɘɛŮɜŰɏɜŮɛŬ. [11] 

[16] 

 

3.4. ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɇŬɛɘŮɡŰɐɟŬ 

3.4.1. ɋűɏɚɘɛɞɠ ȳɔəɞɠ ɇŬɛɘŮɡŰɐɟŬ 

ɆŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ɞ ɤűɏɚɘɛɞɠ ɧɔəɞɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ŮɑɢŮ ɡˊɞɚɞɔɘůŰŮɑ ɧŰɘ ɗŬ ŮɑɜŬɘ 

154.000_m
3
. [2] 

ɆŰɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ, ŬɜŬűɏɟŮŰŬɘ ɧŰɘ ŮɑɢŮ ˊŬɟɗŮɑ ŬˊɧűŬůɖ ɔɘŬ Ŭɨɝɖůɖ Űɖɠ 

ɢɤɟɖŰɘəɧŰɖŰŬɠ. Ƀ ɚɧɔɞɠ ɔɘŬ Űɖɜ ŬɚɚŬɔɐ ŬɡŰɐ ɐŰŬɜ ɧŰɘ ɡˊɐɟɢŮ ɏɜŰɞɜɖ ŮˊɘɗɡɛɑŬ, Ŭˊɧ Űɖ ɛŮɟɘɎ 

Űɞɡ ŭɐɛɞɡ ȽɖŰɩɜ, ɔɘŬ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɞɡ ɤűɏɚɘɛɞɡ ɧɔəɞɡ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ŬɚɚɎ əŬɘ ɖ 

ŭɘŬˊɑůŰɤůɖ ɧŰɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ ɔɘŬ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɚɐɟɤůɖɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ŮɑɢŮ ɔɑɜŮɘ ɛŮ 

ˊɞɚɨ ůɡɜŰɖɟɖŰɘəɏɠ ŮəŰɘɛɐůŮɘɠ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ŬˊɞűŬůɑůŰɖəŮ ɖ Ŭɨɝɖůɖ Űɖɠ ŬɜɩŰŬŰɖɠ 
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ůŰɎɗɛɖɠ ɚŮɘŰɞɡɟɔɑŬɠ əŬŰɎ 1,00 m əŬɘ ɖ ˊŬɟɎɚɚɖɚɖ ɛŮŰŬŰɧˊɘůɖ Űɤɜ ˊɟŬɜɩɜ ˊɟɞɠ Űɖɜ 

ŮɝɤŰŮɟɘəɐ ˊɚŮɡɟɎ, ɧˊɞɡ ɞɘ ůɡɜɗɐəŮɠ Űɞ ŮˊɏŰɟŮˊŬɜ. ɇɞ ŬˊɞŰɏɚŮůɛŬ ŬɡŰɩɜ Űɤɜ 

ŰɟɞˊɞˊɞɘɐůŮɤɜ ɗŬ ɐŰŬɜ, əŬŰɎ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ, ɖ Ŭɨɝɖůɖ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ 

ŰŬɛɘŮɡŰɐɟŬ əŬŰɎ 50.000m
3
. ȰŰůɘ ɖ ůɡɜɞɚɘəɐ ɢɤɟɖŰɘəɧŰɖŰŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ɗŬ ɐŰŬɜ ˊŮɟɑˊɞɡ 

210.000 m
3
. [14] 

ɆŰŬ ŬɟɢŮɑŬ Űɞɡ ɈɄȷȷɇ ɧɛɤɠ, ůŰɞ ɆɢɐɛŬ 12, ɞ ɤűɏɚɘɛɞɠ ɧɔəɞɠ űŬɑɜŮŰŬɘ ɜŬ ŮɑɜŬɘ 230.000 

m
3
. [15] 

 

 

ɆɢɐɛŬ 12 : ȹɘɎɔɟŬɛɛŬ ɉɤɟɖŰɘəɧŰɖŰŬɠ - ɆŰɎɗɛɖɠ  [15] 

 

3.4.2. ȺˊɘűɎɜŮɘŬ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ  

ɆŰɖ ɛŮɚɏŰɖ Űɞɡ ɏɟɔɞɡ, ɖ ŮˊɘűɎɜŮɘŬ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ɏɢŮɘ ɡˊɞɚɞɔɘůŰŮɑ 2,9 km
2
. [2] 

ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɏɔɘɜŮ ŮˊŬɜɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ŮɛɓŬŭɞɨ Űɖɠ 

ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ əŬɘ ɓɟɏɗɖəŮ 4,3 km
2
. ȷɜŬɚɡŰɘəɧŰŮɟŬ ɞɘ ɛɏɗɞŭɞɘ ɡˊɞɚɞɔɘůɛɞɨ ŬɡŰɐɠ 

űŬɑɜɞɜŰŬɘ ůŰɞ ŮŭɎűɘɞ 4.1.1. 
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230000  ə.ɛ. 
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3.4.3. ȺˊɘűɎɜŮɘŬ ȿŮəɎɜɖɠ ȾŬŰɎəɚɡůɖɠ 

ɆŰɖ ɛŮɚɏŰɖ Űɞɡ ɏɟɔɞɡ ɡˊɎɟɢŮɘ ŭɘɎɔɟŬɛɛŬ ůŰɎɗɛɖɠ ï ŮˊɘűɎɜŮɘŬɠ ŰŬɛɘŮɡŰɐɟŬ. ȹŮɜ ɏɢŮɘ ɜɧɖɛŬ 

ɧɛɤɠ ɖ ɢɟɐůɖ Űɞɡ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Ŭűɞɨ ɏɢɞɡɜ ɔɑɜŮɘ ŬɚɚŬɔɏɠ ɔɘŬ Űɖɜ 

Ŭɨɝɖůɖ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ.  

ɆŰɞ ŰŮɨɢɞɠ ç ɇŬ ūɟɎɔɛŬŰŬ Űɖɠ ȺɚɚɎŭŬɠ è, ɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ űŬɑɜŮŰŬɘ ɜŬ ŮɑɜŬɘ 

36.000 m
2
. [13] 

 

3.4.4. ȷɜɩŰŬŰɖ ůŰɎɗɛɖ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ɚ́ɖɛɛɨɟŬɠ 

ɆŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ɖ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ɚŮɘŰɞɡɟɔɑŬɠ ˊɟɞɓɚŮˊɧŰŬɜ ůŰɞ ɡɣɧɛŮŰɟɞ 57,30 m əŬɘ 

ɖ ŬɜɩŰŬŰɖ  ůŰɎɗɛɖ ˊɚɖɛɛɨɟŬɠ ůŰɞ ɡɣɧɛŮŰɟɞ 58,70 m. [2] 

ɆŰɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ, űŬɑɜŮŰŬɘ ˊɤɠ ɖ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ɚŮɘŰɞɡɟɔɑŬɠ ˊɟɞɓɚɏˊɞɜŰŬɜ ɜŬ 

ŬɡɝɖɗŮɑ əŬŰɎ 1,00 m, ůŮ ůɢɏůɖ ɛŮ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ. ɄɟɏˊŮɘ ɚɞɘˊɧɜ, ɖ ɜɏŬ ȷ.Ɇ.ȿ. ɜŬ ŮɑɜŬɘ 

58,30 m. [14] 

ȼ ɜɏŬ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ˊɚɖɛɛɨɟŬɠ, ůɨɛűɤɜŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɈɄȷȷɇ, ɛŮŰɎ Ŭˊɧ Űɘɠ 

ŬɚɚŬɔɏɠ Űɖɠ ɛŮɚɏŰɖɠ , ŮˊŬɜŮəŰɘɛɐɗɖəŮ ůŰŬ 59,0 m. [15] 

 

3.4.5. Ʉɚɖɛɛɡɟɘəɧ ũŮɔɞɜɧɠ ɆɢŮŭɘŬůɛɞɨ 

ɆŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ɖ ˊɚɖɛɛɨɟŬ ůɢŮŭɘŬůɛɞɨ ŭŮɜ ɞɟɑɕŮŰŬɘ ůŬűɩɠ. ȷɜ ɗŮɤɟɐůɞɡɛŮ ɧŰɘ ůŬɜ 

ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ Űɞɡ ɏɟɔɞɡ ɏɢɞɡɜ ŮˊɘɚŮɔŮɑ ŰŬ 100 ɏŰɖ, ŰɧŰŮ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ 

ɡˊɞɚɞɔɘůɛɞɨɠ Űɞɡ ŰŮɨɢɞɡɠ çɈŭɟɞɚɞɔɑŬè Űɖɠ ɛŮɚɏŰɖɠ, ɖ ˊɚɖɛɛɨɟŬ ůɢŮŭɘŬůɛɞɨ ŮɑɜŬɘ             

9,85 m
3
/s (ɔɘŬ T = 100, Qmax = 9,85 m

3
/s) [2] 

ɇɞ ɛɏɔŮɗɞɠ ŬɡŰɧ ŬɚɚɎɕŮɘ ůɖɛŬɜŰɘəɎ ɛŮŰɎ Űɞɜ ŮˊŬɜɡˊɞɚɞɔɘůɛɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Ŭˊɞɟɟɞɐɠ 

əŬɗɩɠ əŬɘ Űɞɡ ůɡɜŰŮɚŮůŰɐ Ŭˊɞɟɟɞɐɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ əŮűɎɚŬɘɞ 4 əŬɘ ŮɘŭɘəɎ ůŰɖɜ ŮɜɧŰɖŰŬ 

4.4.  

 

3.5. ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɈˊŮɟɢŮɘɚɘůŰɐ 

3.5.1. ɇɨˊɞɠ ɈˊŮɟɢŮɘɚɘůŰɐ  

ɀŮŰɤˊɘəɧɠ, ŬɜɞɘəŰɧɠ ɡˊŮɟɢŮɘɚɘůŰɐɠ, əŬŰŬůəŮɡŬůɛɏɜɞɠ ůŰɞ ŭŮɝɑ ŬɜŰɏɟŮɘůɛŬ ŭɘŬŰɞɛɐɠ 

ŬɜŮůŰɟŬɛɛɏɜɞɡ ñɄò, ɞ ɞˊɞɑɞɠ əŬŰŬɚɐɔŮɘ ůŮ ŰŮŰɟŬɔɤɜɘəɐ ɚŮəɎɜɖ əŬŰŬůŰɟɞűɐɠ ŮɜɏɟɔŮɘŬɠ, 

ˊɚŮɡɟɎɠ 4,00 m. Ƀ ɡˊŮɟɢŮɘɚɘůŰɐɠ ŮɑɜŬɘ əŬŰŬəɧɟɡűɖɠ ŬɜɎɜŰɖ ˊŬɟŮɘɎɠ əŬɘ ɏɢŮɘ ŬɜɎɜŰɖ əŬɗŬɟɧ 

əŬŰŬəɧɟɡűɞ ɨɣɞɠ w = 2,00 m. ɇɞ ˊɚɎŰɞɠ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŮɑɜŬɘ 4,00 m. [2] 
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3.5.2. ɆŰɏɣɖ ɈˊŮɟɢŮɘɚɘůŰɐ (= ȷɜɩŰŬŰɖ ɆŰɎɗɛɖ ȿŮɘŰɞɡɟɔɑŬɠ )   

ɆŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ˊɟɞɓɚŮˊɧŰŬɜ ůŰɞ ɡɣɧɛŮŰɟɞ 57,30 m. [2] 

ȼ ŰŮɚɘəɐ ůŰɎɗɛɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ůɨɛűɤɜŬ ɛŮ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ Űɞɡ 1994, ŮɑɜŬɘ 

58,30 m. [14] 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŮˊɑůəŮɣɐɠ ɛɞɡ ůŰɞ ɏɟɔɞ, ˊɟɞůˊɎɗɖůŬ ɜŬ ɡˊɞɚɞɔɑůɤ Űɖ ŭɘŬűɞɟɎ 

ɛŮŰŬɝɨ ůŰɏɣɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ əŬɘ ůŰɏɣɖɠ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ. ũɘŬ Űɞ ůəɞˊɧ, ŬɡŰɧ ɏɔɘɜŮ 

ɛɏŰɟɖůɖ ˊɎɜɤ ůŰɞ ŭŮɝɑ əŬɗɞŭɖɔɖŰɘəɧ Űɞɘɢɑɞ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ əŬɘ ɖ ŭɘŬűɞɟɎ Űɖɠ ůŰɏɣɖɠ Űɞɡ 

Űɞɘɢɑɞɡ ɛŮ Űɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ɛŮŰɟɐɗɖəŮ 1,46 m. ȷˊɧ Űɖɜ Űɘɛɐ ŬɡŰɐ ˊɟɏˊŮɘ ɜŬ 

ŬűŬɘɟŮɗŮɑ ɛɘŬ ɛɘəɟɐ ɡˊŮɟɨɣɤůɖ Űɞɡ ˊɚŮɡɟɘəɞɨ Űɞɘɢɑɞɡ ůŮ ůɢɏůɖ ɛŮ Űɖ ůŰɏɣɖ Űɞɡ 

űɟɎɔɛŬŰɞɠ. ȼ ɡˊŮɟɨɣɤůɖ ŬɡŰɐ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 0,25 m ŬɚɚɎ ŮɑɜŬɘ ŬŭɨɜŬŰɞ ɜŬ ɛŮŰɟɖɗŮɑ 

ɛŮ ŬəɟɑɓŮɘŬ ɢɤɟɑɠ ŰɞˊɞɔɟŬűɘəɎ ɧɟɔŬɜŬ. 

ȰŰůɘ ɛɘŬ ˊɟɞůɏɔɔɘůɖ Űɞɡ ŬɜɩŰŬŰɞɡ ŭɡɜŬŰɞɨ űɞɟŰɑɞɡ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ Ŭɛɏůɤɠ ˊɟɘɜ Űɖɜ 

ɡ́ Ůɟˊɐŭɖůɖ ŮɑɜŬɘ å 1.20 m.  

ȷɡŰɧ Űɞ ŬˊɞŰɏɚŮůɛŬ ůɡɛűɤɜŮɑ ɛŮ ŰŬ ŬɜŮˊɑůɖɛŬ ůŰɞɘɢŮɑŬ Űɞɡ ɈɄȷȷɇ.                                                                           

(ɆŰɏɣɖ ūɟɎɔɛŬŰɞɠ - ȷ.Ɇ.ȿ. = 59,50 m - 58,3 m=1,20 m) 

 

 

ɆɢɐɛŬ 13 : ɀŮŰɟɐůŮɘɠ ˊɎɜɤ ůŰɞ ŭŮɝɑ əŬɗɞŭɖɔɖŰɘəɧ Űɞɘɢɑɞ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ / ȯˊɞɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ Ŭˊɧ  ŰŬ 

ŬɜɎɜŰɖ 
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ɆŰɘɠ űɤŰɞɔɟŬűɑŮɠ ůŰɞ ɆɢɐɛŬ 13, űŬɑɜŮŰŬɘ ŬəɧɛŬ Űɞ ɨɣɞɠ ůŰɞ ɞˊɞɑɞ ɏűŰŬɜŮ Űɞ ˊɟɧůɗŮŰɞ 

Űɞɘɢɑɞ, ˊɞɡ ŮɑɢŮ əŬŰŬůəŮɡŬůŰŮɑ ɛŮŰŬɔŮɜɏůŰŮɟŬ ˊɎɜɤ ůŰɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ. ɇɞ ɛɏɔɘůŰɞ 

ŮɚŮɨɗŮɟɞ ɨɣɞɠ ˊɎɜɤ Ŭˊɧ ŬɡŰɧ Űɞ Űɞɘɢɑɞ, ɛɏɢɟɘ Űɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ, ŮɑɜŬɘ  

1,02 m - 0,25 m å 0,75 m.  

 

3.5.3. ɄŬɟɞɢɐ ɆɢŮŭɘŬůɛɞɨ 

ȼ ɡˊɞɚɞɔɘůɛɏɜɖ ˊŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ, ůŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ɐŰŬɜ 1,95 m
3
/s. [2] 

ɆŰɞ əŬŰŬůəŮɡŬůɛɏɜɞ ɏɟɔɞ, ɛŮ ȷɜɩŰŬŰɖ ɆŰɎɗɛɖ ɄɚɖɛɛɨɟŬɠ ůŰŬ 59,0 m, ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ 

ůŰŬ ŬɟɢŮɑŬ Űɞɡ ɈɄȷȷɇ, ɖ ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐɠ ůŰɖɜ ȷ.Ɇ.Ʉ. ɏɢŮɘ ɡˊɞɚɞɔɘůŰŮɑ          

4,44 m
3
/s, ůŰɞ ŮŭɎűɘɞ 5.3.2. ȷɜŬɚɡŰɘəɧŰŮɟŬ űŬɑɜŮŰŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ ůŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 

10è. 

 

3.6. ɆɡɛˊɚɖɟɤɛŬŰɘəɎ ɇŮɢɜɘəɎ ȰɟɔŬ 

3.6.1. ɇŮɢɜɘəɎ ɏɟɔŬ Ůɘůɧŭɞɡ Űɤɜ ŭɨɞ ɢŮɘɛɎɟɟɤɜ ůŰɖ ɚŮəɎɜɖ əŬŰɎəɚɡůɖɠ əŬɘ 

ŰŮɢɜɘəɎ ɏɟɔŬ ůɡɔəɟɎŰɖůɖɠ Űɤɜ űŮɟŰɩɜ 

ũɘŬ Űɖ ŭɘŮɡɗɏŰɖůɖ Űɖɠ ɟɞɐɠ Űɤɜ ɢŮɘɛɎɟɟɤɜ əŬɘ Űɖɜ ŮɚŮɔɢɧɛŮɜɖ Ůɑůɞŭɞ Űɤɜ ɡŭɎŰɤɜ Űɞɡɠ ůŰɞɜ 

ŰŬɛɘŮɡŰɐɟŬ, ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ŰŮɢɜɘəɎ ɏɟɔŬ Ůɘůɧŭɞɡ ůŰɞɜ əŬɗɏɜŬ Ŭˊɧ Űɞɡɠ ŭɨɞ 

ɢŮɑɛŬɟɟɞɡɠ Űɞɡ ɏɟɔɞɡ. ȷɡŰɎ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɛɘŬ ůŮɘɟɎ ŬɜŬɓŬɗɛɩɜ (ŰɟŮɑɠ ůŰɞ ŭŮɝɑ 

ɢŮɑɛŬɟɟɞ əŬɘ ˊɏɜŰŮ ůŰɞɜ ŬɟɘůŰŮɟɧ), Ŭˊɧ Űɖ ɢŬɚɘəɞˊŬɔɑŭŬ, Ŭˊɧ ɛɑŬ ŬɜɞɘəŰɐ ŭɘɩɟɡɔŬ ˊɞɡ 

ŬəɞɚɞɡɗŮɑ Űɖɜ əɚɑůɖ Űɞɡ ˊɟŬɜɞɨɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ əŬɘ Űɏɚɞɠ ɛɑŬ ɚŮəɎɜɖ ɖɟŮɛɑŬɠ ůŰɖɜ ɞˊɞɑŬ 

əŬŰŬɚɐɔŮɘ ɖ ŭɘɩɟɡɔŬ ˊɟɘɜ ŮɘůɏɚɗŮɘ ůŰɖ ɚŮəɎɜɖ əŬŰɎəɚɡůɖɠ. [2] 

 

3.6.2. ɇŮɢɜɘəɧ ɏɟɔɞ ɡŭɟɞɚɖɣɑŬɠ 

ɆŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, ˊɟɞɓɚɏˊŮŰŬɘ ɖ əŬŰŬůəŮɡɐ ŰŮɢɜɘəɞɨ ɏɟɔɞɡ ɡŭɟɞɚɖɣɑŬɠ / ŮəəŮɜɤŰɐ 

ˊɡɗɛɏɜŬ ůŰɞ ɡɣɧɛŮŰɟɞ 39,10 m. ɆɨɛűɤɜŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɈɄȷȷɇ çɄɑɜŬəŬɠ 1è, ɖ 

ɡŭɟɞɚɖɣɑŬ ŰŮɚɘəɎ ŰɞˊɞɗŮŰɐɗɖəŮ ůŰɞ ɡɣɧɛŮŰɟɞ 40,00 m.  

ȼ ŭɘɎɛŮŰɟɞɠ Űɞɡ Ŭɔɤɔɞɨ ɡŭɟɞɚɖɣɑŬɠ ŮɑɜŬɘ ū300. ɇɞ ɜŮɟɧ ůɡɚɚɏɔŮŰŬɘ ɛɏůɤ Ůɜɧɠ 

əŬŰŬəɧɟɡűɞɡ ŭɘɎŰɟɖŰɞɡ ůɤɚɐɜŬ PVC əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɞŭɖɔŮɑŰŬɘ əŬŰɎɜŰɖ Űɞɡ űɟɎɔɛŬŰɞɠ, 

ɛɏůɤ ɢŬɚɨɓŭɘɜɞɡ Ŭɔɤɔɞɨ. [2] 
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3.6.3. ɄŮɟɘɛŮŰɟɘəɐ ɞŭɞˊɞɘɑŬ əŬɘ ɞŭɧɠ ˊɟɧůɓŬůɖɠ ůŰɞ ɏɟɔɞ 

ɄŮɟɘɛŮŰɟɘəɎ ŰŬɛɘŮɡŰɐɟŬ, ɖ Ŭɟɢɘəɐ ɛŮɚɏŰɖ ˊɟɞɏɓɚŮˊŮ ɞŭɧ ˊɚɎŰɞɡɠ 3,80 m əŬɘ ˊɚŮɡɟɘəɐɠ, 

Űɟɘɔɤɜɘəɐɠ, ŬɜŮˊɏɜŭɡŰɖɠ ŰɎűɟɞɡ, ɛŮ ɓɎůɖ 1,50 m. [2] ɇŮɚɘəɎ, əŬŰŬůəŮɡɎůŰɖəŮ ɞŭɧɠ ˊɚɎŰɞɡɠ 

4,20 m ɛŮ ˊɚŮɡɟɘəɐ ŰɎűɟɞ Ŭˊɧ ůəɡɟɧŭŮɛŬ ˊɚɎŰɞɡɠ 0,80 m, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ ůŰɖɜ 

ɆɢɐɛŬ 14.  [14] 

 

 

ɆɢɐɛŬ 14 : ȿŮˊŰɞɛɏɟŮɘŬ ŭɘɎůŰɟɤůɖɠ ɛŮɛɓɟɎɜɖɠ - ɄŮɟɘɛŮŰɟɘəɐ ɞŭɞˊɞɘɑŬ [14] 

 

3.6.4. ɈŭɟɞɛŬůŰŮɡŰɘəɧ ɏɟɔɞ 

ȷˊɧ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ ŮɑɜŬɘ ɔɜɤůŰɧ ˊɤɠ ɡˊɐɟɢŬɜ ŰɟŮɑɠ ˊɖɔɏɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɚŮəɎɜɖɠ 

əŬŰɎəɚɡůɖɠ. ũɘŬ Űɖ ůɡɚɚɞɔɐ əŬɘ Űɖɜ ŬˊɞɛɎəɟɡɜůɐ  əŬŰɎɜŰɖ Űɞɡ űɟɎɔɛŬŰɞɠ Űɤɜ ɜŮɟɩɜ 

ŬɡŰɩɜ Űɤɜ ˊɖɔɩɜ ŬɚɚɎ əŬɘ ɜŮɟɩɜ Ŭˊɧ Űɡɢɧɜ ŭɘŬɟɟɞɏɠ, ŰɞˊɞɗŮŰɐɗɖəŮ ůɨůŰɖɛŬ ŭɘɎŰɟɖŰɤɜ 

ůɤɚɐɜɤɜ. ɆŰɖ ůɡɜɏɢŮɘŬ Űɞ ɜŮɟɧ ůɡɚɚɏɔŮŰŬɘ ɛŮ əŬŰɎɚɚɖɚɖ ŭɘɎŰŬɝɖ əŬɘ ɛŮ ŬɜŰɚɑŬ ɞŭɖɔŮɑŰŬɘ 

ůŰɞɜ ŰŬɛɘŮɡŰɐɟŬ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ŮˊɘŰɡɔɢɎɜŮŰŬɘ əŬɘ ɖ ŮəŰɧɜɤůɖ Űɤɜ ˊɘɏůŮɤɜ əɎŰɤ Ŭˊɧ 

Űɖ ɛŮɛɓɟɎɜɖ, ŬɚɚɎ əŬɘ ɖ ɛŮɑɤůɖ Űɤɜ ŬˊɤɚŮɘɩɜ. [16] 
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4. ɈȹɅɃȿɃũȽȾȷ ɆɇɃȽɉȺȽȷ 

4.1.  ɉŬɟŬəŰɖɟɘůŰɘəɎ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ 

4.1.1. ȺɛɓŬŭɧɜ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ 

ȾŬŰɎ Űɖ ůɨɜŰŬɝɖ Űɖɠ ɛŮɚɏŰɖɠ Űɞɡ ɏɟɔɞɡ, Űɞ ŮɛɓŬŭɧɜ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ŮɑɢŮ ɡˊɞɚɞɔɘůŰŮɑ 

2,9 km
2
, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ çɇȺɈɉɃɆ 2 : ɈŭɟɞɚɞɔɑŬè, ɢɤɟɑɠ ɧɛɤɠ ɜŬ ŬɜŬűɏɟŮŰŬɘ ɖ ɛɏɗɞŭɞɠ 

ɡˊɞɚɞɔɘůɛɞɨ. [2] 

ũɘŬ Űɖɜ ŮˊŬɚɐɗŮɡůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ 

ˊɚɖɛɛɡɟɘəɐɠ ˊŬɟɞɢɐɠ Ŭɘɢɛɐɠ, ɏɔɘɜŮ Ůə ɜɏɞɡ ɞɟɘɞɗɏŰɖůɖ əŬɘ ŮɛɓŬŭɞɛɏŰɟɖůɖ Űɖɠ ɚŮəɎɜɖɠ 

Ŭˊɞɟɟɞɐɠ. ȼ  ŮɛɓŬŭɞɛɏŰɟɖůɖ ɏɔɘɜŮ ɛŮ ŭɨɞ Űɟɧˊɞɡɠ. 

ȷɟɢɘəɎ ɢŬɟɎɢɗɖəŮ ɞ ɡŭɟɞəɟɑŰɖɠ ůŮ ŰɞˊɞɔɟŬűɘəɞɨɠ ɢɎɟŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ, əɚɑɛŬəŬɠ 1:5000, 

Űɞɡɠ ɞˊɞɑɞɡɠ ŮɑɢŬ ˊɟɞɛɖɗŮɡɗŮɑ Ŭˊɧ Űɖ ũŮɤɔɟŬűɘəɐ ɈˊɖɟŮůɑŬ ɆŰɟŬŰɞɨ (ũ.Ɉ.Ɇ.). Ƀɘ ɢɎɟŰŮɠ 

ŮɑɢŬɜ əɎɜŬɓɞ ɛŮ ˊɚŮɡɟɎ 500 m. ɉɩɟɘůŬ ŭɘŬűŬɜɏɠ ɢŬɟŰɑ ŭɘŬůŰɎůŮɤɜ ɑůɤɜ ɛŮ Űɞ əɎɗŮ 

ŰŮŰɟɎɔɤɜɞ Űɞɡ əŬɜɎɓɞɡ, ůŮ 400 ŰŮŰɟɎɔɤɜŬ (20 ŰŮŰɟɎɔɤɜŬ ŬɜɎ ˊɚŮɡɟɎ), ɏŰůɘ ɩůŰŮ əɎɗŮ 

ɛɘəɟɧ ŰŮŰɟɎɔɤɜɞ ŮɑɢŮ ˊɚŮɡɟɎ 25 m. ɆŰɖ ůɡɜɏɢŮɘŬ ŰɞˊɞɗŮŰɩɜŰŬɠ Űɞ ŭɘŬűŬɜɏɠ ɢŬɟŰɑ  ˊɎɜɤ ůŰŬ 

ŰŮŰɟɎɔɤɜŬ Űɞɡ əŬɜɎɓɞɡ ɛɏŰɟɖůŬ ˊɧůŬ Ŭˊɧ ŬɡŰɎ ɓɟɑůəɞɜŰŬɜ ŮɜŰɧɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ 

əŬɘ ŬɗɟɞɑɕɞɜŰŬɠ Űɞ ˊɚɐɗɞɠ Űɞɡɠ ˊɟɞɏəɡɣŮ ŮɛɓŬŭɧ 4,26 km
2
.  

ȷəɧɛŬ, ůŮ ŰɞˊɞɔɟŬűɘəɧ ɢɎɟŰɖ Űɖɠ ˊŮɟɘɞɢɐɠ, ůŮ ɛɞɟűɐ autocad ɢɎɟŬɝŬ ɛŮ ˊɞɚɡɔɤɜɘəɐ Űɞɜ 

ɡŭɟɞəɟɑŰɖ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ əŬɘ Űɞɜ ŮɛɓŬŭɧɜ Űɖɠ ˊɟɞɏəɡɣŮ 4,31 km
2
. 

ɀŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ Űɞ ŮɛɓŬŭɧ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ŮəŰɘɛɐɗɖəŮ 4,3 km
2
. 

ɇɞ ŮɛɓŬŭɧ ˊɞɡ ɛŮŰɟɐɗɖəŮ ŮɑɢŮ ůɖɛŬɜŰɘəɐ Ŭˊɧəɚɘůɖ Ŭˊɧ Űɞ ŬɜŰɑůŰɞɘɢɞ ŮɛɓŬŭɧ Űɖɠ 

ɡŭɟɞɚɞɔɘəɐɠ ɛŮɚɏŰɖɠ ˊŬɟɎ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞ ɡŭɟɞəɟɑŰɖɠ ůɢŮŭɧɜ ůɡɜɏˊɘˊŰŮ ɛŮ ŬɡŰɧɜ Űɖɠ 

ɛŮɚɏŰɖɠ. 

 

4.1.2. ɀɐəɞɠ ȾɨɟɘŬɠ ɀɘůɔɎɔɔŮɘŬɠ  

ɇɞ ɛɐəɞɠ Űɖɠ əɨɟɘŬɠ ɛɘůɔɎɔɔŮɘŬɠ ɛŮŰɟɐɗɖəŮ Ŭˊɧ Űɞɡɠ ŰɞˊɞɔɟŬűɘəɞɨɠ ɢɎɟŰŮɠ Űɖɠ ũ.Ɉ.Ɇ. əŬɘ 

ɡˊɞɚɞɔɑůŰɖəŮ ɧŰɘ ŮɑɜŬɘ 3,2  km. 

 

4.1.3. ɀɏɔɘůŰɞ, ȺɚɎɢɘůŰɞ əŬɘ ɀɏůɞ ɈɣɧɛŮŰɟɞ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ 

ɇɞ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ɓɟɑůəŮŰŬɘ ůŰɞ ˊɘɞ ŬˊɞɛŬəɟɡůɛɏɜɞ ůɖɛŮɑɞ Ŭˊɧ 

Űɖɜ ɏɝɞŭɞ, ůŰɖɜ əɨɟɘŬ ɛɘůɔɎɔɔŮɘŬ əŬɘ ŮɑɜŬɘ 723,3 m.  

ɇɞ ŮɚɎɢɘůŰɞ ɡɣɧɛŮŰɟɞ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ɓɟɑůəŮŰŬɘ ɏɝɞŭɞ əŬɘ ŮɑɜŬɘ 40 m.  
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ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ɛɏůɞɡ ɡɣɧɛŮŰɟɞɡ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ɢɟŮɘɎɕŮŰŬɘ ɖ əŬŰŬůəŮɡɐ 

Űɖɠ ɡɣɞɔɟŬűɘəɐɠ əŬɛˊɨɚɖɠ. [17] 

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ˊŬɟŬəɎŰɤ ŭɘɎɔɟŬɛɛŬ çɆɢɐɛŬ 15è əŬɘ ůŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 2è, Űɞ ɛɏůɞ 

ɡɣɧɛŮŰɟɞ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ŮɑɜŬɘ 373,5 m. 

 

 

ɆɢɐɛŬ 15 : ɈɣɞɔɟŬűɘəɐ ȾŬɛˊɨɚɖ 
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ɄɑɜŬəŬɠ 2 : Ɉˊɞɚɞɔɘůɛɧɠ ɀɏůɞɡ ɈɣɧɛŮŰɟɞɡ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ 

ȳɟɘŬ 

əɚɎůŮɤɜ 

ɡɣɞɛɏŰɟɞɡ 

ȺˊɘűɎɜŮɘŬ 

əɚɎůɖɠ 
ɄɞůɞůŰɧ 

ŮˊɘűɎɜŮɘŬɠ 

ȷɗɟɞɘůŰɘəɧ 

ˊɞůɞůŰɧ 

ŮˊɘűɎɜŮɘŬɠ 

ɀɏůɞ 

ɡɣɧɛŮŰɟɞ 

əɚɎůɖɠ 
  

zi (m) Si (km
2
) 

ȹFi = Si/S 

(%) 
Fi (%) 

(zi+zi-1)/2  

(m) 
ȹFi*((zi+zi-1)/2 )   

(m) 

40     100,00     

60 40945,8761 0,95 99,05 50 0,47 

80 50805,7132 1,18 97,87 70 0,82 

100 78230,6809 1,81 96,06 90 1,63 

120 101620,41 2,36 93,70 110 2,59 

140 110473,519 2,56 91,14 130 3,33 

160 123269,849 2,86 88,28 150 4,29 

180 130676,65 3,03 85,25 170 5,15 

200 138593,105 3,21 82,04 190 6,11 

220 132932,863 3,08 78,96 210 6,47 

240 141210,029 3,27 75,68 230 7,53 

260 142640,228 3,31 72,38 250 8,27 

280 145974,06 3,38 68,99 270 9,14 

300 155700,97 3,61 65,38 290 10,47 

320 162882,759 3,78 61,60 310 11,71 

340 176130,423 4,08 57,52 330 13,48 

360 187228,957 4,34 53,18 350 15,19 

380 181853,366 4,22 48,96 370 15,60 

400 190419,983 4,42 44,55 390 17,22 

420 210152,704 4,87 39,67 410 19,98 

440 221287,98 5,13 34,54 430 22,06 

460 182875,832 4,24 30,30 450 19,08 

480 149186,332 3,46 26,84 470 16,26 

500 116471,477 2,70 24,14 490 13,23 

520 107316,861 2,49 21,66 510 12,69 

540 109531,556 2,54 19,12 530 13,46 

560 115049,948 2,67 16,45 550 14,67 

580 110508,786 2,56 13,89 570 14,61 

600 117824,649 2,73 11,15 590 16,12 

620 139041,811 3,22 7,93 610 19,67 

640 130126,699 3,02 4,91 630 19,01 

660 71308,9211 1,65 3,26 650 10,75 

680 46550,3386 1,08 2,18 670 7,23 

700 61218,3975 1,42 0,76 690 9,79 

720 32819,9532 0,76 0,00 710 5,40 

ȯɗɟɞɘůɛŬ 4312861,68 100     373,5 
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4.1.4. ɆɡɜŰŮɚŮůŰɐɠ ȷˊɞɟɟɞɐɠ  

Ƀ ůɡɜŰŮɚŮůŰɐɠ Ŭˊɞɟɟɞɐɠ ŮəŰɘɛɎŰŬɘ Ŭˊɧ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ Ůˊɘɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɩɜ C1, C2, 

C3, C4 ɞɘ ɞˊɞɑɞɘ ŮɝŬɟŰɩɜŰŬɘ ŬɜŰɑůŰɞɘɢŬ Ŭˊɧ : 

¶ ɇɞ ŬɜɎɔɚɡűɞ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɚŮəɎɜɖɠ 

¶ ɇɖ ŭɘɖɗɖŰɘəɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ 

¶ ɇɖɜ ɏəŰŬůɖ əŬɘ Űɖɜ ˊɡəɜɧŰɖŰŬ Űɖɠ űɡŰɞəɎɚɡɣɖɠ  

¶ ɇɖɜ əɚɑůɖ Űɤɜ ˊɟŬɜɩɜ əŬɘ Űɖɜ ŬˊɞɗɖəŮɡŰɘəɐ ɘəŬɜɧŰɖŰŬ ůŮ ɢŬɛɖɚɎ ůɖɛŮɑŬ Űɖɠ 

ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ  

Ƀɘ Űɘɛɏɠ Űɤɜ Ůˊɘɛɏɟɞɡɠ ůɡɜŰŮɚŮůŰɩɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ŮˊɧɛŮɜɞ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 3è 

ɘůɢɨɞɡɜ ɔɘŬ ˊŮɟɘɧŭɞɡɠ ŮˊŬɜŬűɞɟɎɠ 5-10 ɏŰɖ. Ƀ ŰŮɚɘəɧɠ ůɡɜŰŮɚŮůŰɐɠ Ŭˊɞɟɟɞɐɠ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ˊɟɞůŬɡɝɎɜŮŰŬɘ əŬŰɎ 10% ɔɘŬ T=25 ɏŰɖ, əŬŰɎ 20% ɔɘŬ T= 50 ɏŰɖ əŬɘ əŬŰɎ 25% ɔɘŬ 

T=100ɏŰɖ, ˊŬɟŬɛɏɜɞɜŰŬɠ ɧɛɤɠ ɛɘəɟɧŰŮɟɞɠ Űɖɠ ɛɞɜɎŭŬɠ. [18] 

 

ɄɑɜŬəŬɠ 3 : ȺəŰɑɛɖůɖ ůɡɜŰŮɚŮůŰɐ Ŭˊɞɟɟɞɐɠ [18] 

 

 

 

ɮˁˊʰʾʶˌ ʇ˕ʹ˂ʷˌ ʅˎ˄ʺʻʶʽˌ ʋʰ˃ʹ˂ʷˌ

0,28-0,35 0,20-0,28 0,14-0,20 0,08-0,14

ʶˉʽˁ˂ʽ˄ʷˌΣ ʰ˄˗˃ʰ˂ʶˌ 

ʶˉʽ˒ʱ˄ʶʽʶˌ ˃ʶ ˃ʷˋʶˌ ˁ˂ʾˋʶʽˌ 

> 30 %

˂ˇ˒˗ʵʶˌ ˃ʶ ˃ʷˋʶˌ ˁ˂ʾˋʶʽˌ                                        

10 - 30 %

ˁˎ˃ʰˍ˗ʵʶˌ ˃ʶ ˃ʷˋʶˌ 

ˁ˂ʾˋʶʽˌ                                        

5 -10 %

ˋ˔ʶˍʽˁʱ ʶˉʾˉʶʵˇ ˃ʶ ˃ʷˋʶˌ 

ˁ˂ʾˋʶʽˌ                                    

0 - 5 %

0,12-0,16 0,08-0,12 0,06-0,08 0,04-0,06

˃ʹ ʶˉʹˊʶʰʸˈ˃ʶ˄ˇ ˁʱ˂ˎ˃˃ʰ 

ʶʵʱ˒ˇˎˌ Σ ʶʾˍʶ ʲˊʰ˔˗ʵʶˌ ʶʾˍʶ 

˃ʰ˄ʵˏʰˌ ˂ʶˉˍˈˁˇˁˁˇˎ 

ʶʵʱ˒ˇˎˌ ʰ˃ʶ˂ʹˍʷʰˌ 

ʵʽʹʻʹˍʽˁˈˍʹˍʰˌ

ʲˊʰʵʶʾʰˌ ʵʽʹʻʹˍʽˁˈˍʹˍʰˌΣ 

ʱˊʴʽ˂ˇʽ ʺ ʰʲʰʻʺ ˉʰ˔ʽʱ ʶʵʱ˒ʹ 

˔ʰ˃ʹ˂ʺˌ ʵʽʹʻʹˍʽˁˈˍʹˍʰˌΣ 

ʰˍʶ˂˗ˌ ʺ ˉˇ˂ˏ ˃ʽˁˊʺˌ 

ʰˉˇˋˍˊʰʴʴʽˋˍʽˁˈˍʹˍʰˌ

ˁʰ˄ˇ˄ʽˁʺˌ ʵʽʹʻʹˍʽˁˈˍʹˍʰˌ Σ 

ˁʰ˂ʱ ʰˉˇˋˍˊʰʴʴʽʸˈ˃ʶ˄ˇΣ 

˃ʽˁˊʺˌ ʺ ˃ʶˋʰʾʰˌ ˃ʰˁˊˇː˒ʺˌ 

ʶʵʱ˒ʹΣ ʰ˃˃˗ʵʹ ˉʰ˔ʽʱ 

ʶʵʱ˒ʹΣ ʽ˂ˏʶˌ ˁʰʽ ʽ˂ˎ˗ʵʹ 

ʶʵʱ˒ʹ 

 ˎ˕ʹ˂ʺˌ ʵʽʹʻʹˍʽˁˈˍʹˍʰˌ 

ʲʰʻʽʱ ʱ˃˃ˇˌ ʺ ʱ˂˂ˇ ʷʵʰ˒ˇˌ 

ˉˇˎ ʰˉˇˊˊˇ˒ʱ ˍˇ ˄ʶˊˈ Σ ˉˇ˂ˏ 

ʶ˂ʰ˒ˊʽʱ ˁʰ˂ʱ 

ʰˉˇˋˍˊʰʴʴʽʸˈ˃ʶ˄ʰ ʶʵʱ˒ʹ

0,12-0,16 0,08-0,12 0,06-0,08 0,04-0,06

ʲ˂ʱˋˍʹˋʹ ˉˇˎ ʵʶ˄ ʶˉʹˊʶʱʸʶʽΣ 

ʴˎ˃˄ˈ ʺ ˉˇ˂ˏ ʰˊʰʽʱ ˁʱ˂ˎ˕ʹ

ˉˍ˖˔ʺ ʷ˖ˌ ˃ʷˍˊʽʰ Σ ˁʰʻʰˊʷˌ 

ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʺ ˉˍ˖˔ʺˌ 

˒ˎˋʽˁʺˌ ˁʱ˂ˎ˕ʹˌ Σ˂ʽʴˈˍʶˊˇ 

ʰˉˈ нл ҈ ˍʹˌ 

ʰˉˇ˔ʶˍʶˎˈ˃ʶ˄ʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ 

˃ʶ ˁʰ˂ʺ ˁʱ˂ˎ˕ʹ

˃ʷˍˊʽʰ ˖ˌ ˁʰ˂ʺ Σ ˉʶˊʾˉˇˎ 

рл҈ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ʶʾ˄ʰʽ 

ˁʰ˂ʺ ˒ˎˍʽˁʺ ʴʹ ʺ ʵʰˋ˗ʵʶˌ Σ 

˂ʽʴˈˍʶˊˇ ʰˉˈ рл҈ ˍʹˌ 

ʶˉʽ˒ʱ˄ʶʽʰˌ ʶʾ˄ʰʽ ˁʰ˂˂ʽʷˊʴʶʽʶˌ

ˁʰ˂ʺ ʷ˖ˌ ʱˊʽˋˍʹ Σ ˉʶˊʾˉˇˎ 

фл҈ ˍʹˌ ʰˉˇ˔ʶˍʶˎˈ˃ʶ˄ʹˌ 

ʶˉʽ˒ʱ˄ʶʽʰˌ ʶʾ˄ʰʽ ˁʰ˂ʺ ˒ˎˍʽˁʺ 

ʴʹΣ ʵʰˋ˗ʵˇˎˌ ʺ ʽˋˇʵˏ˄ʰ˃ʹˌ 

ˁʱ˂ˎ˕ʹˌ

0,10-0,12 0,08-0,10 0,06-0,08 0,04-0,06

ʰ˃ʶ˂ʹˍʷʶˌ ˍʰˉʶʽ˄˗ˋʶʽˌ 

ʶʵʱ˒ˇˎˌ ˁʰʽ ʰʲʰʻʶʾˌ Σ ˃ʽˁˊˇʾ 

ʵʽʱʵˊˇ˃ˇʽ ʰˉˇˋˍˊʱʴʴʽˋʹˌΣ 

ˁʰʻˈ˂ˇˎ ˍʷ˂˃ʰˍʰΦ

˔ʰ˃ʹ˂ʺΣ ˁʰ˂ʱ ˇˊʽʸˈ˃ʶ˄ˇ 

ˋˏˋˍʹ˃ʰ ʵʽʰʵˊˈ˃˖˄ 

ʰˉˇˋˍˊʱʴʴʽˋʹˌΣ ˈ˔ʽ 

˂ʽ˃˄ʱʸˇ˄ˍʰ ˄ʶˊʱ ʺ ˍʷ˂˃ʰˍʰ

ˁʰ˄ˇ˄ʽˁʺΣ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ˍʰˉʶʽ˄˗ˋʶʽˌΣ 

˂ʽ˃˄ʱʸˇ˄ˍʰ ˄ʶˊʱ ˁʰʽ ˍʷ˂˃ʰˍʰ

ˎ˕ʹ˂ʺ ʰˉˇʻʹˁʶˎˍʽˁˈˍʹˍʰ Σ 

ˋˏˋˍʹ˃ʰ ʰˉˇˋˍˊʱʴʴʽˋʹˌ ˈ˔ʽ 

ˁʰ˂ʱ ˇˊʽˋ˃ʷ˄ˇΣ ˃ʶʴʱ˂ˇˌ 

ʰˊʽʻ˃ˈˌ ˉ˂ʹ˃˃ˎˊʽʸˈ˃ʶ˄˖˄ 

ʶˉʽ˒ʰ˄ʶʽ˗˄ ʺ ˍʶ˂˃ʱˍ˖˄

ɳˁˍʾ˃ʹˋʹ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ʰˉˇˊˊˇʺˌ

1

2

3

4

C
ʆʽ˃ʷˌ
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¶ ȼ ɛɏůɖ əɚɑůɖ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ŮɑɜŬɘ 10-30% ɞˊɧŰŮ C1 = 0,20 õ 0,24 

¶ ɆŰɞ ɔŮɤɚɞɔɘəɧ ɡˊɧɓŬɗɟɞ Űɖɠ ɚŮəɎɜɖɠ Űɞɡ ɀɡɚɞˊɧŰŬɛɞɡ ŮˊɘəɟŬŰɞɨɜ ɛŮŰŬɛɞɟűɤɛɏɜŬ 

ˊŮŰɟɩɛŬŰŬ, ŰŬ ɞˊɞɑŬ ɧɛɤɠ, əŬŰɎ ˊŮɟɘɞɢɏɠ, ŮɛűŬɜɑɕɞɡɜ ůɖɛŬɜŰɘəɏɠ ŭɘŬɓɟɩůŮɘɠ.       

[19]                (ɓɚ.  ɆɢɐɛŬ 16) 

      C2 = 0,04 õ 0,10  

¶ ɈˊɎɟɢŮɘ űɡŰɞəɎɚɡɣɖ ůŰɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ, ˊŮɟɘɞɟɑɕŮŰŬɘ ɧɛɤɠ ůŮ ɟŮɑəɘŬ əŬɘ ɗɡɛɎɟɘ.      

[19]                 (ɓɚ. ɆɢɐɛŬ 17)  

      C3 = 0,06 õ 0,10 

¶ C4= 0,05õ0,09 

C = C1 + C2 + C3 + C4 = 0,35 õ 0,53                ,ɔɘŬ T =5-10 ɏŰɖ 

C25  = C * 1,1  =  0,39 õ 0,58                              , ɔɘŬ T =25 ɏŰɖ 

C50  = C * 1,2  =  0.42 õ 0,64                               , ɔɘŬ T =50 ɏŰɖ 

C100 = C* 1,25 = 0.44 õ 0,66                               , ɔɘŬ T =100 ɏŰɖ 

 

ɆɢɐɛŬ 16 : ũŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ ɜɐůɞɡ Ȳɞɡ 
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ɆɢɐɛŬ 17 : H ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Ŭˊɧ Űɞ Google earth 

 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ůŰɖ ɛŮɚɏŰɖ ɡŭɟɞɚɞɔɑŬɠ Űɞɡ ɏɟɔɞɡ ɏɢŮɘ ɔɑɜŮɘ ɖ ˊŬɟŬŭɞɢɐ ɧŰɘ ɞ 

ůɡɜŰŮɚŮůŰɐɠ Ŭˊɞɟɟɞɐɠ ŮɑɜŬɘ 0,20. ȷɡŰɧ ŭŮɜ ŬɜŬűɏɟŮŰŬɘ əɎˊɞɡ, ŮɑɜŬɘ ɧɛɤɠ űŬɜŮɟɧ ɧŰɘ əŬŰɎ 

Űɖɜ Ůˊɑɚɡůɖ ɏɢŮɘ ɚɖűɗŮɑ C = 0,20. ȾŬɗɩɠ ɞ ůɡɜŰŮɚŮůŰɐɠ Ŭˊɞɟɟɞɐɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɖɠ ˊŬɟɞɢɐɠ Ŭɘɢɛɐɠ, ɖ Űɧůɞ ɛŮɔɎɚɖ ɡˊɞŰɑɛɖůɖ Űɞɡ, ɞŭɖɔŮɑ ůŮ ůɖɛŬɜŰɘəɎ 

ɛɘəɟɧŰŮɟɖ Űɘɛɐ ŬɡŰɐɠ, ůɡɜŮˊɩɠ əŬɘ ůŮ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖ Űɞɡ ɑŭɘɞɡ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ. ȷɜ 

ůŮ ŬɡŰɧ, ˊɟɞůŰŮɗŮɑ əŬɘ ɖ ɡˊɞŮəŰɑɛɖůɖ Űɞɡ ŮɛɓŬŭɞɨ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ, ŰɧŰŮ Űɞ ůűɎɚɛŬ 

ůŰɖɜ ɡˊɞɚɞɔɘůɛɏɜɖ ˊɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ŮɑɜŬɘ ŬəɧɛŬ ɛŮɔŬɚɨŰŮɟɞ. 

 

4.2. ɉɟɧɜɞɠ ɆɡɔəɏɜŰɟɤůɖɠ 

Ƀ ɢɟɧɜɞɠ ůɡɔəɏɜŰɟɤůɖɠ ůŰɖ ɛŮɚɏŰɖ ɡŭɟɞɚɞɔɑŬɠ ɏɢŮɘ ɡˊɞɚɞɔɘůŰŮɑ ɛŮ Űɞɜ Űɨˊɞ Űɞɡ Giandotti      

ὸ
Ѝ ȟ

ȟЍ
  

ȳ́ ɞɡ, ȷ : Űɞ ŮɛɓŬŭɧ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ůŮ km
2
 

           L : ɖ ŬˊɧůŰŬůɖ Űɞɡ əɡɟɑɤɠ ɟŮɨɛŬŰɞɠ ɛɏɢɟɘ Űɖɜ ɏɝɞŭɞ Űɖɠ ɚŮəɎɜɖɠ ůŮ km 

          ȹȼ : ɖ ŭɘŬűɞɟɎ Űɞɡ ɛɏůɞɡ ɡɣɧɛŮŰɟɞɡ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɧ Űɞ ɡɣɧɛŮŰɟɞ ůŰɖɜ ɏɝɞŭɞ Űɖɠ 

[20] 

Ƀ ɢɟɧɜɞɠ ůɡɔəɏɜŰɟɤůɖɠ ɏɢŮɘ ŰŮɚɘəɎ ŮəŰɘɛɖɗŮɑ 0,5 h. ȱŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɧɛɤɠ, ɜŬ ɔɑɜŮɘ Ůə ɜɏɞɡ 

ɡˊɞɚɞɔɘůɛɧɠ, Ŭűɞɨ ɏɢŮɘ ŬɚɚɎɝŮɘ Űɞ ŮɛɓŬŭɧ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ. ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ 

ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɘɎűɞɟŮɠ ŮɛˊŮɘɟɘəɏɠ ůɢɏůŮɘɠ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 
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Űɤɜ ɞˊɞɑɤɜ ŮɑɢŬɜ ɛŮɔɎɚŮɠ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ Űɞɡɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ 

çɄɑɜŬəŬɠ 4è. 

 

ɄɑɜŬəŬɠ 4 : ȹɘɎűɞɟɞɘ ŮɛˊŮɘɟɘəɞɑ Űɨˊɞɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ 

ɮκɮ ʁ˄ˇ˃ʰˋʾʰ ʆˏˉˇˌ ɲ̔ ʶˎˁˊʽ˄ʾˋʶʽˌ 

ʆ̔ ˃ʺ tc 

ˉʹʴʺ  
ˋʶ 
(h) 

ˋʶ 
(min) 

1 Kirpich  
Ô
πȟρωτχ,ȟ 3 ȟ  

 

L: ˍˇ ˃ʷʴʽˋˍˇ ˃ʺˁˇˌ ʵʽʰʵˊˇ˃ʺˌ ˍˇˎ 
˄ʶˊˇˏ ˉʱ˄˖ ˋˍʹ˄ ˎʵˊˇ˂ˇʴʽˁʺ ˂ʶˁʱ˄ʹ 

SҐɶκL, ˈˉˇˎ ɶ Υ ʹ ˎ˕ˇ˃ʶˍˊʽˁʺ ʵʽʰ˒ˇˊʱ 
ˋʶ m ʰ˄ʱ˃ʶˋʰ ˋˍˇ ˉʽˇ ˕ʹ˂ˈ ˋʹ˃ʶʾˇ ˍʹˌ 
˂ʶˁʱ˄ʹˌ ˁʰʽ ˍʹ˄ ʷ˅ˇʵˇ ˍʹˌ 

tcΥ ˔ˊˈ˄ˇˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˋʶ min 

 2,94 176   [20] 

2  Giandotti  Ô
Ѝ ȟ

ȟЍ
 

AΥ ʶˉʽ˒ʱ˄ʶʽʰ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˋʶ km2 

L:ʰˉˈˋˍʰˋʹ ˍˇˎ ˁˎˊʾ˖ˌ ˊʶˏ˃ʰˍˇˌ ˃ʷ˔ˊʽ 
ˍʹ˄ ʷ˅ˇʵˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˋʶ km 

ɲɶΥ ʹ ʵʽʰ˒ˇˊʱ ˍˇˎ ˃ʷˋˇˎ ˎ˕ˈ˃ʶˍˊˇˎ 
ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˈ ˍˇ ˎ˕ˈ˃ʶˍˊˇ ˋˍʹ˄ 
ʷ˅ˇʵˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ 

tcΥ ˔ˊˈ˄ˇˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˋʶ h 

 0,90  54  [20] 

3  SCS  Ô
ȟ

ȟ  

L: ̱ ˇ ˃ʺˁˇˌ ˍˇˎ ˁˎˊʾ˖ˌ ˊʶˏ˃ʰˍˇˌ ˋʶ ft 

H: ʹ ˎ˕ˇ˃ʶˍˊʽˁʺ ʵʽʰ˒ˇˊʱ ʰ˄ʱ˃ʶˋʰ ˋˍˇ 
ˉ˂ʷˇ˄ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˁʰʽ ˋˍʹ˄ 
ʷ˅ˇʵˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ 

tcΥ ˔ˊˈ˄ˇˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˋʶ h 

0,29 17  [20] 

4  Passini  Ô πȟρπψ
Ѝ Ͻ

 

AΥ ʶˉʽ˒ʱ˄ʶʽʰ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˋʶ km2 

LΥ˃ʷʴʽˋˍˇˌ ˎʵˊʰˎ˂ʽˁˈˌ ʵˊˈ˃ˇˌ ˋʶ km 

JΥ ˃ʷˋʹ ˁ˂ʾˋʹ ˋˍʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ 

tcΥ ˔ˊˈ˄ˇˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹʶ ˋʶ h 

0,56  34  [21] 

 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ, ˊɘɞ ŬɝɘɧˊɘůŰɞ ɗŮɤɟŮɑŰŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɞɡ Űɨˊɞɡ Giandotti 

əŬɗɩɠ ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ŭɑɜŮɘ ŰŬ ˊɘɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ɛɘəɟɏɠ ɚŮəɎɜŮɠ 

ůŰɖɜ ȺɚɚɎŭŬ. ɄŬɟ ɧɚŬ ŬɡŰɎ, ɗŬ ɔɑɜŮɘ ŮəŰɑɛɖůɖ Űɖɠ ɛɏɔɘůŰɖɠ ˊɚɖɛɛɡɟɘəɐɠ ˊŬɟɞɢɐɠ ɔɘŬ ŭɨɞ 

Űɘɛɏɠ Űɞɡ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ. 

A. ɉɟɧɜɞɠ ůɡɔəɏɜŰɟɤůɖɠ  tc = 0,50 h = 30 min 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ŬəɟŬɑŬ əŬɘ ůɡɜŰɖɟɖŰɘəɐ ɗŮɩɟɖůɖ Űɞɡ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ 

B. ɉɟɧɜɞɠ ůɡɔəɏɜŰɟɤůɖɠ  tc = 0,90 h = 54 min 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ˊɚɏɞɜ ˊɘɗŬɜɐ Űɘɛɐ Űɞɡ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ 
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4.3. ȳɛɓɟɘŮɠ ȾŬɛˊɨɚŮɠ 

4.3.1. ȳɛɓɟɘŮɠ ȾŬɛˊɨɚŮɠ Ɂ. ɀɐɚɞɡ Ŭˊɧ Űɖɜ ŮɔəŮəɟɘɛɏɜɖ ɛŮɚɏŰɖ 

ɆŰɖɜ ɡŭɟɞɚɞɔɘəɐ ɛŮɚɏŰɖ Űɞɡ ɏɟɔɞɡ ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ Űɖɠ ɀɐɚɞɡ.
2
 Ƀɘ 

ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ ɏɢɞɡɜ əŬŰŬɟŰɘůŰŮɑ Ŭˊɧ ɡŭɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ Űɞɡ ɛŮŰŮɤɟɞɚɞɔɘəɞɨ 

ůŰŬɗɛɞɨ Űɖɠ ɀɐɚɞɡ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 1973-1987. ɇɞ ɛɏɔɘůŰɞ ŮŰɐůɘɞ ɨɣɞɠ ɓɟɞɢɐɠ, ɔɘŬ əɎɗŮ 

ŭɘɎɟəŮɘŬ ɓɟɞɢɐɠ Ŭˊɧ 5 ɚŮˊŰɎ ɏɤɠ 24 ɩɟŮɠ, ɗŮɤɟŮɑŰŬɘ ɛŮŰŬɓɚɖŰɐ ɖ ɞˊɞɑŬ ŬəɞɚɞɡɗŮɑ Űɖɜ 

əŬŰŬɜɞɛɐ ŬəɟŬɑɤɜ ɔŮɔɞɜɧŰɤɜ Űɞɡ Gumbel. ȹɑɜɞɜŰŬɘ ɞɘ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ ɔɘŬ ˊŮɟɑɞŭɞ 

ŮˊŬɜŬűɞɟɎɠ ɓɟɞɢɧˊŰɤůɖɠ 50, 100 əŬɘ 500 ɏŰɖ. 

ũɘŬ T=50 : Űɞ ɨɣɞɠ ɓɟɞɢɐɠ ɔɘŬ ŭɘɎɟəŮɘŬ ɓɟɞɢɧˊŰɤůɖɠ t ŮɑɜŬɘ Ὤ σχȟσσϽÔȟ       

                  əŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ɏɜŰŬůɖ ɓɟɞɢɐɠ ɔɘŬ t=tc ŮɑɜŬɘ É σχȟσσϽÔȟ  

ũɘŬ T=100 : Űɞ ɨɣɞɠ ɓɟɞɢɐɠ ɔɘŬ ŭɘɎɟəŮɘŬ ɓɟɞɢɧˊŰɤůɖɠ t ŮɑɜŬɘ Ὤ τπȟψυϽÔȟ       

                    əŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ɏɜŰŬůɖ ɓɟɞɢɐɠ ɔɘŬ  t=tc  ŮɑɜŬɘ  É τπȟψυϽÔȟ  

ũɘŬ T=500 : Űɞ ɨɣɞɠ ɓɟɞɢɐɠ ɔɘŬ ŭɘɎɟəŮɘŬ ɓɟɞɢɧˊŰɤůɖɠ  t  ŮɑɜŬɘ Ὤ τωȟψωϽÔȟ       

                     əŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ɏɜŰŬůɖ ɓɟɞɢɐɠ ɔɘŬ  t=tc  ŮɑɜŬɘ  É τωȟψωϽÔȟ  

 

4.3.2. ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ȳɛɓɟɘŮɠ ȾŬɛˊɨɚŮɠ 

ȾɟɑɗɖəŮ ůəɧˊɘɛɞ ŮəŰɧɠ Ŭˊɧ Űɘɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ Űɖɠ ɀɐɚɞɡ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖ ɛŮɚɏŰɖ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɘ ɎɚɚŮɠ ɔɘŬ ŮˊŬɚɐɗŮɡůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ ɔɘŬ ˊɚɖɟɏůŰŮɟɖ 

ŭɘŮɟŮɨɜɖůɖ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əɎˊɞɘŮɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ Ŭˊɧ Űɖ 

ɛŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ Űɞɡ ȷ. ȾɤŰůɐ, çȹɘŮɟŮɨɜɖůɖ Ƚůɢɡɟɩɜ ȸɟɞɢɞˊŰɩůŮɤɜ əŬɘ ȾŬŰɎɟŰɘůɖ 

ȳɛɓɟɘɤɜ ȾŬɛˊɨɚɤɜ ůŰŬ ɁɖůɘɎ Űɞɡ ȷɘɔŬɑɞɡè [22] 

Ƀɘ Ůˊɘˊɚɏɞɜ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ ŮɑɜŬɘ Űɖɠ ɀɐɚɞɡ, ˊɞɡ ɏɢɞɡɜ ˊɟɞəɨɣŮɘ Ŭˊɧ 

ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ ɓɟɞɢɞɔɟɎűɞɡ ɔɘŬ ŰŬ ɏŰɖ 1972-1987 əŬɘ ɔɘŬ ŭɘŬɗɏůɘɛŮɠ ŭɘɎɟəŮɘŮɠ 

ɓɟɞɢɧˊŰɤůɖɠ 5 - 10 - 15 - 30 m əŬɘ 1 ï 2 ï 6 ï 12 ï 24 h əŬɗɩɠ əŬɘ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ Űɖɠ 

ɀɐɚɞɡ, ŪɐɟŬɠ əŬɘ ɁɎɝɞɡ ˊɞɡ ɏɢɞɡɜ ˊɟɞəɨɣŮɘ Ŭˊɧ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ ɓɟɞɢɧɛŮŰɟɞɡ ɔɘŬ 

ŰŬ ɏŰɖ 1965-1990. 

Ƀɘ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ ŬɡŰɏɠ, ɏɢɞɡɜ əŬŰŬɟŰɘůŰŮɑ ɛŮ ɢɟɐůɖ Űɖɠ əŬŰŬɜɞɛɐɠ (ũ.ȷ.ɇ.) ũŮɜɘəɐ 

ȷəɟŬɑɤɜ ɇɘɛɩɜ. ȼ (ũ.ȷ.ɇ) əɟɑɗɖəŮ əŬŰŬɚɚɖɚɧŰŮɟɖ Ŭˊɧ Űɖɜ əŬŰŬɜɞɛɐ Gumbel ůɨɛűɤɜŬ ɛŮ 

                                                 
2
ɆŰɖ ɛŮɚɏŰɖ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŮ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ, ɔɘŬ ŰɟŮɑɠ ɚŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ Űɖɠ ɜɐůɞɡ ɁɎɝɞɡ. ȹŮɜ 

ŬɜŬűɏɟŮŰŬɘ ɧɛɤɠ ˊɞɡɗŮɜɎ ůŮ Űɘ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ ŬɜŰɘůŰɞɘɢɞɨɜ, ɞɨŰŮ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ɡˊɞɚɞɔɘůɛɞɨɠ ůŮ 

əɎˊɞɘɞ ůɖɛŮɑɞ Űɖɠ ɛŮɚɏŰɖɠ, ɔɘŬ ŬɡŰɧ əŬɘ ŭŮɜ ŮɚɐűɗɖůŬɜ ɡˊɧɣɖ. 
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Űɘɠ ůɨɔɢɟɞɜŮɠ ŮˊɘůŰɖɛɞɜɘəɏɠ ŬˊɧɣŮɘɠ, Ůɜɩ ɛɏɢɟɘ ˊɟɧůűŬŰŬ ɖ əŬŰŬɜɞɛɐ Gumbel ɗŮɤɟɞɨŰŬɜ 

əŬŰŬɚɚɖɚɧŰŮɟɖ. 

ɆŰŬ Ŭ́ɟŬəɎŰɤ ůɢɐɛŬŰŬ (ɆɢɐɛŬ 18, ɆɢɐɛŬ 19, ɆɢɐɛŬ 20, ɆɢɐɛŬ 21) űŬɑɜɞɜŰŬɘ ɞɘ ŰɏůůŮɟŮɘɠ 

Ůˊɘ́ɚɏɞɜ ŭɘŬɗɏůɘɛŮɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ. 

 

ɆɢɐɛŬ 18 : ɀɐɚɞɠ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɞɔɟɎűɞɡ) [22]  

 

 

ɆɢɐɛŬ 19 : ŪɐɟŬ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɧɛŮŰɟɞɡ) [22] 
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ɆɢɐɛŬ 20 : ɀɐɚɞɠ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɧɛŮŰɟɞɡ) [22] 

 

 

ɆɢɐɛŬ 21 : ɁɎɝɞɠ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɧɛŮŰɟɞɡ) [22] 
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Ƀɘ ɛɏɔɘůŰŮɠ ŮɜŰɎůŮɘɠ ɔɘŬ ɓɟɞɢɐ ŭɘɎɟəŮɘŬɠ ɑůɖɠ ɛŮ Űɞ ɢɟɧɜɞ ůɡɔəɏɜŰɟɤůɖɠ əŬɘ ˊŮɟɑɞŭɞ 

ŮˊŬɜŬűɞɟɎɠ ŰŬ 20, 50, 100 əŬɘ 500 ɏŰɖ əŬɗɩɠ əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɧɜɞɡ 

ůɡɔəɏɜŰɟɤůɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 5è. 

 

ɄɑɜŬəŬɠ 5 : ȰɜŰŬůɖ ɓɟɞɢɧˊŰɤůɖɠ ɔɘŬ ɇ= 20, 50, 100 əŬɘ 500 ɏŰɖ 

 

 

Ƀɘ ŮɜŰɎůŮɘɠ ɓɟɞɢɐɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɔɘŬ Űɘɠ ŭɘɎűɞɟŮɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ əŬɘ ŰŬ ŭɨɞ ůŮɜɎɟɘŬ 

ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ, ˊɘɞ Ů́ ɞˊŰɘəɎ, ůŰɞ ɆɢɐɛŬ 22. 

 

 

ɆɢɐɛŬ 22 : ȰɜŰŬůɖ ɓɟɞɢɐɠ 

 

20 50 100 500

мΦ ɾʺ˂ˇ -ˎ 56 61 75

нΦ ɾʺ˂ˇ5ˎ2 64 74 102

оΦ ɸʺˊʰ5̩3 66 78 108

пΦ ɾʺ˂ˇ6ˎ1 75 86 118

рΦ ɿʱ˅ˇ5ˎ8 71 82 114

мΦ ɾʺ˂ˇ -ˎ 40 43 53

нΦ ɾʺ˂ˇ3ˎ5 43 50 69

оΦ ɸʺˊʰ3̩6 45 53 73

пΦ ɾʺ˂ˇ4ˎ2 51 59 80

рΦ ɿʱ˅ˇ3ˎ9 48 56 77

ɳɿʆɮʅɶ ɰʄʁʋʁʃʆʍʅɶʅ ƛό ƳƳκƘύ

ʋˊˈ˄ˇˌ 

ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ 

tc  (h)

ʂ˃ʲˊʽʶˌ 

ɼʰ˃ˉˏ˂ʶˌ

ʃʶˊʾˇʵˇˌ ɳˉʰ˄ʰ˒ˇˊʱˌ ɰˊˇ˔ˈˉˍ˖ˋʹˌ                                        

T

0,5

0,9

0

20

40

60

80

100

120

140

0 100 200 300 400 500 600

мΦɾʺ˂ˇˌ-0,5 

нΦɾʺ˂ˇˌ-0,5 

оΦɸʺˊʰ-0,5 

пΦɾʺ˂ˇˌ-0,5 

рΦɿʱ˅ˇˌ-0,5 

мΦɾʺ˂ˇˌ-0,9 

нΦɾʺ˂ˇˌ-0,9 

оΦɸʺˊʰ-0,9 
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рΦɿʱ˅ˇˌ-0,9 
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4.4. Ʉɚɖɛɛɡɟɘəɐ ɄŬɟɞɢɐ ȷɘɢɛɐɠ 

ȼ ŮəŰɑɛɖůɖ Űɖɠ ˊɚɖɛɛɡɟɘəɐɠ ˊŬɟɞɢɐɠ Ŭɘɢɛɐɠ ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ ɓɟɞɢɐ ŭɘɎɟəŮɘŬɠ ɑůɖɠ ɛŮ 

Űɞ ɢɟɧɜɞ ůɡɔəɏɜŰɟɤůɖɠ əŬɘ ɏɜŰŬůɖɠ i ɏɔɘɜŮ ɛŮ Űɖɜ ɞɟɗɞɚɞɔɘəɐ ɛɏɗɞŭɞ, ɖ ɞˊɞɑŬ ŮəűɟɎɕŮŰŬɘ 

ɛŮ Űɖ ůɢɏůɖ :  

ὗ πȟςχψϽὅὍὃ 

ȳ́ ɞɡ,   Qp : ɖ Ŭɘɢɛɐ Űɖɠ Ŭˊɞɟɟɞɐɠ ůŮ (m
3
/s) 

              C : ůɡɜŰŮɚŮůŰɐɠ Ŭˊɞɟɟɞɐɠ 

              I : ɏɜŰŬůɖ Űɖɠ ɓɟɞɢɐɠ ůŮ (mm/h) 

              A : ŮˊɘűɎɜŮɘŬ Űɖɠ ɡŭɟɞɚɞɔɘəɐɠ ɚŮəɎɜɖɠ ůŮ (km
2
)              [20] 

 

ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ Ŭɘɢɛɐɠ Űɖɠ Ŭˊɞɟɟɞɐɠ ůɢŮŰɘəɎ ɛɘəɟɩɜ 

ɡŭɟɞɚɞɔɘəɩɜ ɚŮəŬɜɩɜ (<35 km
2
), ɞˊɧŰŮ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ 

ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ Űɞɡ ɀɡɚɞˊɧŰŬ, ˊɞɡ ůŰɖ ɗɏůɖ Űɞɡ ɏɟɔɞɡ ŮɑɜŬɘ 4,3 km
2
. ũɑɜŮŰŬɘ ɖ 

ˊŬɟŬŭɞɢɐ ɧŰɘ ɖ ɓɟɞɢɐ ɏɢŮɘ ɞɛɞɘɧɛɞɟűɖ ɢɟɞɜɘəɐ əŬŰŬɜɞɛɐ, ɧŰɘ ŭɖɚŬŭɐ ɖ ɏɜŰŬůɖ Űɖɠ ɓɟɞɢɐɠ 

ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɐ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ. ȺɝŬɘŰɑŬɠ Űɞɡ ɛɘəɟɞɨ ŮɛɓŬŭɞɨ Űɖɠ ɚŮəɎɜɖɠ 

Ŭˊɞɟɟɞɐɠ, ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ əŬɘ ɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɖɠ ɓɟɞɢɐɠ ŮɑɜŬɘ ɞɛɞɘɧɛɞɟűɖ 

ˊɎɜɤ ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ ɚŮəɎɜɖ. 

Ƀɘ ɛɏɔɘůŰŮɠ ˊŬɟɞɢɏɠ ɔɘŬ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 20, 50, 100 əŬɘ 500 ŮŰɩɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ 

ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 6è əŬŰô ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɘɠ ŮɜŰɎůŮɘɠ ɓɟɞɢɧˊŰɤůɖɠ Űɞɡ ˊɑɜŬəŬ 

çɄɑɜŬəŬɠ 5è. 

ȳˊɤɠ űŬɑɜŮŰŬɘ, ɔɘŬ Űɘɠ ŭɘɎűɞɟŮɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ əŬɘ ɔɘŬ əɎɗŮ Űɘɛɐ Űɖɠ ˊŮɟɘɧŭɞɡ 

ŮˊŬɜŬűɞɟɎɠ, ɏɢɞɡɜ ŮəŰɘɛɖɗŮɑ ɞɘ Űɘɛɏɠ Űɖɠ ˊɚɖɛɛɡɟɘəɐɠ ˊŬɟɞɢɐɠ Ŭɘɢɛɐɠ, ɔɘŬ ŰŬ ŭɨɞ ůŮɜɎɟɘŬ 

ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ (0,50h əŬɘ 0,90h) əŬɗɩɠ əŬɘ ɔɘŬ ŭɨɞ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ Ŭˊɞɟɟɞɐɠ 

Cmax = 0,53 əŬɘ Cmin = 0,35, ɔɘŬ T = 5-10 ɏŰɖ, ɞɘ ɞˊɞɑŮɠ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ ŭɨɞ ŬəɟŬɑŮɠ 

ˊɘɗŬɜɏɠ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ Ŭˊɞɟɟɞɐɠ.  

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊŬɟɞɢɩɜ Ŭˊɧ Űɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ ŬɡŰɞɨɠ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɎ ɛŮɔŬɚɨŰŮɟŬ  Ŭˊɧ Űɘɠ ɡˊɞɚɞɔɘůɛɏɜŮɠ ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ ɛŮɚɏŰɖ Űɞɡ ɏɟɔɞɡ ˊŬɟɞɢɏɠ 

Ŭɘɢɛɐɠ ɔɘŬ Űɘɛɏɠ Űɖɠ ˊŮɟɘɧŭɞɡ ŮˊŬɜŬűɞɟɎɠ 50, 100 əŬɘ 500 ɏŰɖ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 9,03 m
3
/s,  

9,85 m
3
/s  əŬɘ 11.00 m

3
/s ŬɜŰɑůŰɞɘɢŬ. ȷɡŰɧ ɐŰŬɜ ŬɜŬɛŮɜɧɛŮɜɞ, ŮɝŬɘŰɑŬɠ Űɤɜ ůɖɛŬɜŰɘəɩɜ 

ŬˊɞəɚɑůŮɤɜ Űɧůɞ ůŰɞ ŮɛɓŬŭɧ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ, ɧůɞ əŬɘ ůŰɞ ůɡɜŰŮɚŮůŰɐ Ŭˊɞɟɟɞɐɠ.  
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ɄɑɜŬəŬɠ 6 : Ʉɚɖɛɛɡɟɘəɐ ɄŬɟɞɢɐ ȷɘɢɛɐɠ ɔɘŬ ɇ= 20, 50, 100 əŬɘ 500 ɏŰɖ 

 

 

Ʉɘɞ ŮˊɞˊŰɘəɎ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ɔɘŬ ŭɘɎűɞɟŮɠ ˊŮɟɘɧŭɞɡɠ ŮˊŬɜŬűɞɟɎɠ, ůŰŬ 

ˊŬɟŬəɎŰɤ ŭɘŬɔɟɎɛɛŬŰŬ (ɓɚ. ɆɢɐɛŬ 23, ɆɢɐɛŬ 24, ɆɢɐɛŬ 25).  

 

 

ɆɢɐɛŬ 23 : Ʉɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɔɘŬ 50 ɏŰɖ 

20 50 100 500

мΦ ɾʺ˂ˇ -ˎ 42,63 48,46 59,02

нΦ ɾʺ˂ˇˎ36,52 48,87 58,85 80,76

оΦ ɸʺˊʰˌ37,24 50,55 61,40 85,49

пΦ ɾʺ˂ˇˎ42,77 56,95 68,40 93,40

рΦ ɿʱ˅ˇˎ40,26 54,10 65,33 90,07

мΦ ɾʺ˂ˇ -ˎ 28,15 32,00 38,98

нΦ ɾʺ˂ˇˎ24,11 32,27 38,86 53,33

оΦ ɸʺˊʰˌ24,59 33,38 40,55 56,46

пΦ ɾʺ˂ˇˎ28,25 37,61 45,17 61,68

рΦ ɿʱ˅ˇˎ26,59 35,72 43,14 59,48

мΦ ɾʺ˂ˇ -ˎ 30,19 34,40 42,00

нΦ ɾʺ˂ˇˎ24,62 32,95 39,68 54,46

оΦ ɸʺˊʰˌ25,32 34,36 41,74 58,12

пΦ ɾʺ˂ˇˎ29,08 38,72 46,50 63,49

рΦ ɿʱ˅ˇˎ27,37 36,77 44,41 61,23

мΦ ɾʺ˂ˇ -ˎ 19,94 22,72 27,73

нΦ ɾʺ˂ˇˎ16,26 21,76 26,20 35,96

оΦ ɸʺˊʰˌ16,72 22,69 27,56 38,38

пΦ ɾʺ˂ˇˎ19,20 25,57 30,71 41,93

рΦ ɿʱ˅ˇˎ18,07 24,28 29,33 40,43

0,9

0,53

0,35

ʋˊˈ˄ˇˌ 

ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ 

tc  (h)

ʃɽɶɾɾʇʄɹɼɶ ʃɮʄʁʋɶ ɮɹʋɾɶʅ v όƳ3/sec)

0,5

ʅˎ˄ˍʶ˂ʶˋˍʺˌ 

ɮˉˇˊˊˇʺˌ /                

όʴʽʰ ¢Ґрπмл ʷˍʹύ

ʂ˃ʲˊʽʶˌ 

ɼʰ˃ˉˏ˂ʶˌ

ʃʶˊʾˇʵˇˌ ɳˉʰ˄ʰ˒ˇˊʱˌ ɰˊˇ˔ˈˉˍ˖ˋʹˌ                               

T

0,53

0,35

0,00

10,00

20,00

30,00

40,00

50,00

60,00

мΦ ɾʺ˂ˇˎ нΦ ɾʺ˂ˇˎ оΦ ɸʺˊʰˌ пΦ ɾʺ˂ˇˎ рΦ ɿʱ˅ˇˎ 

Q
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) 

Ʉɚɖɛɛɡɟɘəɐ ɄŬɟɞɢɐ ȷɘɢɛɐɠ 
ɔɘŬ ɇ=50 ɏŰɖ 

tc=0,50h - C=0,53

tc=0,50h - C=0,35

tc=0,90h - C=0,53

tc=0,90h - C=0,35
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ɆɢɐɛŬ 24 : Ʉɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɔɘŬ 100 ɏŰɖ 

 

 

ɆɢɐɛŬ 25 : Ʉɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɔɘŬ 500 ɏŰɖ 
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5. ȷȽɇȽȷ ɈɄȺɅɄȼȹȼɆȼɆ 

5.1. ɀɏɔŮɗɞɠ  ˊɚɖɛɛɨɟŬɠ  

ȼ ˊɟɩŰɖ ˊɘɗŬɜɐ ŬɘŰɑŬ ˊɞɡ ɛˊɞɟŮɑ ɞŭɐɔɖůŮ ůŰɖɜ ɡˊŮɟˊɐŭɖůɖ Űɞɡ űɟɎɔɛŬŰɞɠ Űɞɡ ɀɡɚɞˊɧŰŬ 

Űɖɠ Ȳɞɡ, ůŰɘɠ 27 ȽŬɜɞɡŬɟɑɞɡ 2003, ŮɑɜŬɘ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ɔŮɔɞɜɧŰɞɠ. 

ɆŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɞɡ ɏɟɔɞɡ ŭŮɜ ɡˊɎɟɢŮɘ ŮɔəŬŰŮůŰɖɛɏɜɞɠ ɓɟɞɢɞɔɟɎűɞɠ. ȰŰůɘ, ɖ 

ŭɘŬəɨɛŬɜůɖ Űɖɠ ɏɜŰŬůɖɠ Űɖɠ ɓɟɞɢɐɠ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ɔŮɔɞɜɧŰɞɠ ˊɞɡ ˊɟɞəɎɚŮůŮ Űɖɜ 

ɡˊŮɟˊɐŭɖůɖ Űɞɡ űɟɎɔɛŬŰɞɠ ŮɑɜŬɘ ɎɔɜɤůŰɖ, ɧˊɤɠ əŬɘ Űɞ ůɡɜɞɚɘəɧ ɨɣɞɠ ɓɟɞɢɐɠ, əŬɗɩɠ Űɞ 

ŭɞɢŮɑɞ ɛɏŰɟɖůɖɠ Űɞɡ ɛɞɜŬŭɘəɞɨ ɓɟɞɢɧɛŮŰɟɞɡ ˊɞɡ ɡˊɐɟɢŮ ůŰɞ ɜɖůɑ Űɖɠ Ȳɞɡ ɡˊŮɟɢŮɑɚɘůŮ əŬŰɎ 

Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ.  

ɇɞ ɓɟɞɢɧɛŮŰɟɞ ŮɑɢŮ ŭɡɜŬŰɧŰɖŰŬ ůɡɚɚɞɔɐɠ 126 mm ɞˊɧŰŮ ŬɡŰɧ ŮɑɜŬɘ əŬɘ Űɞ ŮɚɎɢɘůŰɞ ŭɡɜŬŰɧ 

ůɡɜɞɚɘəɧ əŬŰŬəɟɐɛɜɘůɛŬ Űɖɠ 27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 2003. ȷəɧɛŬ, ŮɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ɓɟɞɢɧˊŰɤůɖɠ ɐŰŬɜ 14 ɩɟŮɠ. [3] 

ȷɜ ɡˊɞŰŮɗŮɑ ɧŰɘ ɖ ɓɟɞɢɧˊŰɤůɖ ŮɑɢŮ ɞɛɞɘɧɛɞɟűɖ ɢɟɞɜɘəɐ əŬŰŬɜɞɛɐ, ŰɧŰŮ ɖ ɏɜŰŬůɖ Űɖɠ 

ɓɟɞɢɐɠ ŮɑɜŬɘ ůŰŬɗŮɟɐ əŬɘ ɏɢŮɘ Űɘɛɐ 126 mm /14 h = 9 mm/h. ȼ ɞɛɞɘɧɛɞɟűɖ əŬŰŬɜɞɛɐ ŮɑɜŬɘ ɖ 

ˊɚɏɞɜ Ůɡɜɞɥəɐ əŬŰŬɜɞɛɐ ɓɟɞɢɐɠ, ŭɖɚŬŭɐ ŬɡŰɐ ɔɘŬ Űɖɜ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ ɖ ŮɚɎɢɘůŰɖ 

ˊɚɖɛɛɡɟɘəɐ Ŭɘɢɛɐ Ŭˊɧ ɓɟɞɢɐ ŭŮŭɞɛɏɜɖɠ ɏɜŰŬůɖɠ əŬɘ ŭɘɎɟəŮɘŬɠ. 

ũɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŮɚɎɢɘůŰɖɠ ˊŮɟɘɧŭɞɡ ŮˊŬɜŬűɞɟɎɠ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ɔŮɔɞɜɧŰɞɠ, 

ɡˊɞɚɞɔɑůŰɖəŬɜ ɞɘ ŮɜŰɎůŮɘɠ ɔɘŬ ŭɘɎɟəŮɘŬ ɓɟɞɢɐɠ 14 ɤɟɩɜ, ɔɘŬ ŭɘɎűɞɟŮɠ ˊŮɟɘɧŭɞɡɠ 

ŮˊŬɜŬűɞɟɎɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŭɘŬɗɏůɘɛŮɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ.  

 

ɄɑɜŬəŬɠ 7 : ȺɜŰɎůŮɘɠ ɓɟɞɢɧˊŰɤůɖɠ ɔɘŬ ɓɟɞɢɐ ŭɘɎɟəŮɘŬɠ 14 ɤɟɩɜ 

 

 

50 100 200 500

мΦ ɾʺ˂ˇˎ7,9 8,8 - 10,8

нΦ ɾʺ˂ˇˎ6,3 7,3 8,4 10,0

оΦ ɸʺˊʰˌ6,5 7,6 8,8 10,5

пΦ ɾʺ˂ˇˎ7,3 8,4 9,7 11,5

рΦ ɿʱ˅ˇˎ6,9 8,0 9,3 11,1

ɳɿʆɮʅɶ ɰʄʁʋʁʃʆʍʅɶʅ ƛό ƳƳκƘύ

ʂ˃ʲˊʽʶˌ 

ɼʰ˃ˉˏ˂ʶˌ

ʃʶˊʾˇʵˇˌ ɳˉʰ˄ʰ˒ˇˊʱˌ ɰˊˇ˔ˈˉˍ˖ˋʹˌ                                        

ɲʽʱˊˁʶʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 5 Ґ мп Ƙ
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ɆɡɔəɟɑɜɞɜŰŬɠ Űɘɠ Űɘɛɏɠ ŬɡŰɏɠ Űɞɡ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 7è ɛŮ ŰŬ 9 mm/h ˊɟɞəɨˊŰŮɘ ɧŰɘ ɖ ŮɚɎɢɘůŰɖ 

ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ˊɞɡ ˊɟɞəɎɚŮůŮ Űɖɜ ɡˊŮɟˊɐŭɖůɖ ŮɑɜŬɘ 200 ɏŰɖ.  

ȼ ˊɟŬɔɛŬŰɘəɐ ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ŬɡŰɐɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ əŬŰɎ ˊɞɚɨ 

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 200 ɏŰɖ, ɔɘŬ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ. 

ɀɑŬ ŭŮɨŰŮɟɖ ˊɟɞůɏɔɔɘůɖ Űɖɠ ˊŮɟɘɧŭɞɡ ŮˊŬɜŬűɞɟɎɠ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ Űɖɠ 27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 

2003 ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛɏůɤ Űɖɠ Ŭɘɢɛɐɠ Űɖɠ ˊɚɖɛɛɡɟɘəɐɠ ˊŬɟɞɢɐɠ ˊɞɡ ˊɟɞəɚɐɗɖəŮ Ŭˊɧ Űɖ 

ɓɟɞɢɧˊŰɤůɖ ŬɡŰɐ.  

ȷˊɧ Űɘɠ űɤŰɞɔɟŬűɑŮɠ əŬɘ Űɘɠ ɛŬɟŰɡɟɑŮɠ Űɤɜ ɛɖɢŬɜɘəɩɜ ˊɞɡ ɏəŬɜŬɜ ŬɡŰɞɣɑŬ ůŰɞ ɏɟɔɞ ɛŮŰɎ 

Űɖɜ ɡˊŮɟˊɐŭɖůɖ Űɞɡ űɟɎɔɛŬŰɞɠ, ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ˊɟɞůŮɔɔɘůŰɘəɎ Űɞ ɨɣɞɠ Űɖɠ 

ɡˊŮɟˊɐŭɖůɖɠ. ȾŬɗɩɠ Űɞ ɜŮɟɧ ˊɞɡ ŬˊɏɟɟŮŮ ˊɎɜɤ Ŭˊɧ Űɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ˊŮɟɜɞɨůŮ 

ɛɏůŬ Ŭˊɧ Űɖɜ ˊŮɟɑűɟŬɝɖ ˊɞɡ ŮɑɢŮ ŰɞˊɞɗŮŰɖɗŮɑ ˊŮɟɘɛŮŰɟɘəɎ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ, əɎˊɞɘŬ űŮɟŰɎ 

ˊɞɡ ŮˊɏˊɚŮŬɜ, ɧˊɤɠ əɚŬŭɘɎ əŬɘ űɨɚɚŬ, ůɡɔəɟŬŰɞɨɜŰŬɜ Ŭˊɧ Űɞ ˊɚɏɔɛŬ Űɖɠ ˊŮɟɑűɟŬɝɖɠ, 

ŬűɐɜɞɜŰŬɠ ɑɢɜɖ ɔɘŬ Űɖɜ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ɡˊŮɟˊɐŭɖůɖɠ.  

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰo ɆɢɐɛŬ 26, Űɞ ɨɣɞɠ Űɖɠ ˊŮɟɑűɟŬɝɖɠ ŮɑɜŬɘ 1,80 m əŬɘ Űɞ ɛɏɔɘůŰɞ ɨɣɞɠ 

ɡˊŮɟˊɐŭɖůɖɠ ŮəŰɘɛɎŰŬɘ 0,40 m ˊŮɟɑˊɞɡ.  

 

 

ɆɢɐɛŬ 26 : ȴɣɞɠ űŮɟŰɩɜ ůɡɔəɟŬŰɖɛɏɜɤɜ ůŰɖɜ ˊŮɟɑűɟŬɝɖ [8] 
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ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞɜ Űɨˊɞ Űɖɠ ˊŬɟɞɢɐɠ ɔɘŬ ɡˊŮɟɢŮɘɚɘůŰɐ, ɗŬ ɔɑɜŮɘ ˊɟɞůˊɎɗŮɘŬ 

ˊɟɞůŮɔɔɘůŰɘəɐɠ ŮəŰɑɛɖůɖɠ Űɖɠ ɛɏɔɘůŰɖɠ ˊɚɖɛɛɡɟɘəɐɠ ˊŬɟɞɢɐɠ ˊɞɡ ŮɛűŬɜɑůŰɖəŮ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɡˊŮɟˊɐŭɖůɖɠ.  

1 #Ͻ,Ͻ(ȟ 

ȳˊɞɡ, Q : ˊŬɟɞɢɐ ɡˊŮɟɢŮɘɚɘůŰɐ (m
3
/s) 

           C : ůɡɜŰŮɚŮůŰɐɠ ˊŬɟɞɢɐɠ  

           L : ˊɚɎŰɞɠ ɡˊŮɟɢŮɘɚɘůŰɐ 

           ȼ : ɨɣɞɠ ɡˊŮɟɢŮɑɚɘůɖɠ                                                   [23] 

ȺˊɘɚɏɔŮŰŬɘ Cå1.85, ɔɘŬ ŮɡɟŮɑŬ ůŰɏɣɖ, L=(120- 4) m=116 m, Űɞ ɛɐəɞɠ ůŰɏɣɖɠ ɢɤɟɑɠ Űɞ 

ˊɚɎŰɞɠ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, H=0,40 m, Űɞ ɨɣɞɠ ɡˊŮɟˊɐŭɖůɖɠ. 

ũɘŬ ŬɡŰɏɠ Űɘɠ Űɘɛɏɠ ˊɟɞəɨˊŰŮɘ QůŰɏɣɖɠ å 54 m
3
/s.  

ɆŮ ŬɡŰɐ Űɖɜ Űɘɛɐ ˊɟɞůŰɑɗŮŰŬɘ ɖ ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ˊɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ɡˊŮɟˊɐŭɖůɖɠ ɚŮɘŰɞɡɟɔɞɨůŮ ɛŮ Űɞ ˊɟɧůɗŮŰɞ Űɞɘɢɑɞ ůŰɖ ůŰɏɣɖ Űɞɡ.  

 

 

ɆɢɐɛŬ 27 : ɆŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ (ɏŰɞɠ 2014) 

 

To ɛɏɔɘůŰɞ űɞɟŰɑɞ ˊɞɡ ŮɛűŬɜɑůŰɖəŮ ůŰɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ ɐŰŬɜ Hmax = (0,75+0,40) m=1,15 m. 

ȾŬɗɩɠ Űɞ Űɞɘɢɑɞ ŮɑɢŮ ŬɟəŮŰɎ ɛɘəɟɧ ˊɚɎŰɞɠ (ˊŮɟɑˊɞɡ 0,30 m, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰo ɆɢɐɛŬ 27), 

ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɚŮɘŰɞɡɟɔɞɨůŮ ůŬɜ ɡˊŮɟɢŮɘɚɘůŰɐɠ ɚŮˊŰɐɠ ůŰɏɣɖɠ əŬɘ ɏŰůɘ, C = 1,95.  
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ɇɞ ŮɜŮɟɔɧ ɛɐəɞɠ ɡˊŮɟɢŮɑɚɘůɖɠ L, ŭɑɜŮŰŬɘ Ŭˊɧ Űɞɜ Űɨˊɞ , ,ᴂ.Ͻ(, ɧˊɞɡ Ɂ = 0,30,                                            

ɎɟŬ  , τ πȟσϽρȟρυ Í σȟφφ Í 

ũɘŬ ŬɡŰɏɠ Űɘɠ Űɘɛɏɠ ˊɟɞəɨˊŰŮɘ QɡˊŮɟɢŮɘɚɘůŰɐ å 9 m
3
/s.  

ɆɡɜɞɚɘəɎ Q = QůŰɏɣɖɠ + QɡˊŮɟɢŮɘɚɘůŰɐ  å 63 m
3
/s. 

ȼ ˊŬɟɞɢɐ ŬɡŰɐ ɑůɤɠ ŮɑɜŬɘ ɚɑɔɞ ɡˊŮɟŮəŰɘɛɖɛɏɜɖ əŬɗɩɠ ɖ ɟɞɐ ˊɎɜɤ Ŭˊɧ Űɖ ůŰɏɣɖ Űɞɡ 

űɟɎɔɛŬŰɞɠ ŭŮɜ ɐŰŬɜ ŬɜŮɛˊɧŭɘůŰɖ, ɧˊɤɠ ɖ ɟɞɐ ůŮ ɏɜŬɜ ɡˊŮɟɢŮɘɚɘůŰɐ. ȼ ɑŭɘŬ ɖ ˊŮɟɑűɟŬɝɖ, ŰŬ 

űŮɟŰɎ ˊɞɡ ɏűɟŬůŬɜ ŰɛɐɛŬŰŬ Űɞɡ ˊɚɏɔɛŬŰɞɠ Űɖɠ ˊŮɟɑűɟŬɝɖɠ, ɖ ŮɡɟŮɑŬ əŬɘ ŬɜŮˊɏɜŭɡŰɖ ůŰɏɣɖ 

Űɞɡ űɟɎɔɛŬŰɞɠ ŬˊɞŰŮɚɞɨůŬɜ ŮɛˊɧŭɘŬ ůŰɖ ɟɞɐ Űɞɡ ɜŮɟɞɨ. ȰŰůɘ ɖ ˊɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ 

ˊɞɡ ˊɟɞəɨˊŰŮɘ ŬˊɞŰŮɚŮɑ ɏɜŬ Ɏɜɤ ɧɟɘɞ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ. 

H Űɘɛɐ ŬɡŰɐ Űɖɠ ˊŬɟɞɢɐɠ (63 m
3
/s) ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ ŰɞɡɚɎɢɘůŰɞɜ 500 

ŮŰɩɜ, ůɡɔəɟɘɜɧɛŮɜɖ ɛŮ Űɘɠ ɗŮɤɟɖŰɘəɏɠ Űɘɛɏɠ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ ˊŬɟɞɢɩɜ Ŭɘɢɛɐɠ ɔɘŬ ŭɘɎűɞɟŮɠ 

Űɘɛɏɠ ˊŮɟɘɧŭɞɡɠ ŮˊŬɜŬűɞɟɎɠ, ˊɞɡ ŮɑɢŬɜ ɡˊɞɚɞɔɘůŰŮɑ ůŰɖɜ ŮɜɧŰɖŰŬ 4.4. 

ɆŰɖɜ ɡŭɟɞɚɞɔɘəɐ ɛŮɚɏŰɖ, ŭŮɜ ɞɟɑɕŮŰŬɘ ůŬűɩɠ ɖ ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ Űɞɡ ɏɟɔɞɡ ɧɛɤɠ ɖ 

ɛɏɔɘůŰɖ ˊɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɖ ɞˊɞɑŬ ɡˊɞɚɞɔɑɕŮŰŬɘ ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ 

ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 500 ŮŰɩɜ.  

ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ŬəɧɛŬ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŮɑɢŮ ŮˊɘɚŮɔŮɑ ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ 500 

ɏŰɖ, ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŭɘŬůŰŬůɘɞɚɧɔɖůɖ, ɞ ɡˊŮɟɢŮɘɚɘůŰɐɠ ɗŬ ɚŮɘŰɞɡɟɔɞɨůŮ ɛŮ űɞɟŰɑɞ ɑůɞ ɐ 

əŬɘ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ Űɞ űɞɟŰɑɞ ůɢŮŭɘŬůɛɞɨ Űɞɡ.  

 

5.2. ȺˊɏɛɓŬůɖ  ůŰɞɜ  ɡˊŮɟɢŮɘɚɘůŰɐ  Ŭˊɧ  ŰɟɑŰɞɡɠ 

ɀɑŬ Ɏɚɚɖ ŬɘŰɑŬ, ˊɞɡ ˊɘɗŬɜɧɜ ɜŬ ůɡɜɏɓŬɚŮ ůŰɖɜ ɡˊŮɟˊɐŭɖůɖ Űɖɠ 27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 2003, ɐŰŬɜ 

ɖ ɨˊŬɟɝɖ Ůɜɧɠ ˊɟɧůɗŮŰɞɡ Űɞɘɢɑɞɡ ůŰɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ. 

ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɚŮɘɣɡŭɟɑŬɠ ůŰŬ ɜɖůɘɎ Űɞɡ ȷɘɔŬɑɞɡ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ɛŮɔŬɚɨŰŮɟŬ 

ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ɞɘ əɎŰɞɘəɞɑ Űɞɡɠ. Ƀɘ ŮˊɎɟəŮɘŬ ůŮ ɜŮɟɧ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ 

ɔŮɤŰɟɐůŮɘɠ , ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ , ŰŬɛɘŮɡŰɐɟŮɠ əŬɘ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ŮɚɚŮɑɛɛŬŰɞɠ Űɞ ɜŮɟɧ 

ɛŮŰŬűɏɟŮŰŬɘ ɛŮ ɡŭɟɞűɧɟŮɠ. ɇɞ əɧůŰɞɠ Űɞɡ ɜŮɟɞɨ ŮɑɜŬɘ ɡɣɖɚɧ əŬɘ əɎɗŮ ŭɘŬɗɏůɘɛɞ əɡɓɘəɧ 

ɛɏŰɟɞ ɜŮɟɞɨ ŮɑɜŬɘ ˊɞɚɨŰɘɛɞ.  

ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ, Ŭˊɧ Űɖɜ Ŭɟɢɐ Űɖɠ əŬŰŬůəŮɡɐɠ Űɞɡ ɏɟɔɞɡ, ŮɑɢŮ ŮəűɟŬůŰŮɑ ,Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ 

Űɞɡ ŭɐɛɞɡ ȽɖŰɩɜ, ɖ ɏɜŰɞɜɖ ŮˊɘɗɡɛɑŬ ɔɘŬ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ. 

ȿɧɔɤ Űɤɜ ˊɘɏůŮɤɜ ŬɡŰɩɜ ŬɚɚɎ əŬɘ Űɖɠ ŭɘŬˊɑůŰɤůɖɠ ɧŰɘ ɖ ŮəŰɑɛɖůɖ ɔɘŬ ˊɚɐɟɤůɖ Űɞɡ 

ŰŬɛɘŮɡŰɐɟŬ ŮɑɢŮ ɔɑɜŮɘ ɛŮ ˊɞɚɨ ůɡɜŰɖɟɖŰɘəɏɠ ˊŬɟŬŭɞɢɏɠ əŬɘ ɛŮ Űɖ ůɨɛűɤɜɖ ɔɜɩɛɖ Űɧůɞ Űɞɡ 

ɈˊɞɡɟɔŮɑɞɡ ũŮɤɟɔɑŬɠ, ɧůɞ əŬɘ Űɞɡ ɛŮɚŮŰɖŰɐ əɟɑɗɖəŮ ůəɧˊɘɛɞ ɜŬ ɔɑɜɞɡɜ ɞɘ ŰɟɞˊɞˊɞɘɐůŮɘɠ 
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ˊɞɡ ɏɢɞɡɜ ɐŭɖ ŬɜŬűŮɟɗŮɑ. ȰŰůɘ, Űɞ ɨɣɞɠ Űɞɡ űɟɎɔɛŬŰɞɠ, ɖ ɢɤɟɖŰɘəɧŰɖŰɎ Űɞɡ ŬɚɚɎ əŬɘ ɖ 

ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɖɠ ůŰɏɣɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ əŬɘ Űɖɠ ůŰɏɣɖɠ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ɐŰŬɜ əɎˊɞɘŬ 

Ŭˊɧ ŰŬ ɛŮɔɏɗɖ ˊɞɡ ɛŮŰŬɓɚɐɗɖəŬɜ. [14] 

ɆŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ, Űɞ ˊŮɟɘɗɩɟɘɞ ɨɣɞɡɠ ˊɎɜɤ Ŭˊɧ Űɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ ˊɞɡ ˊɟɞɓɚɏˊŮŰŬɘ ɔɘŬ Űɖ 

ŭɘɧŭŮɡůɖ Űɖɠ ˊɚɖɛɛɨɟŬɠ ůɢŮŭɘŬůɛɞɨ ŮɑɜŬɘ 0,40m əŬɘ Űɞ ˊŮɟɘɗɩɟɘɞ ŬůűŬɚŮɑŬɠ (freeboard) 

ˊɎɜɤ Ŭˊɧ ŬɡŰɧ ŮɑɜŬɘ 0,30 m. ɆɡɜŮˊɩɠ, ɖ ɡɣɞɛŮŰɟɘəɐ ŭɘŬűɞɟɎ Űɤɜ ůŰɏɣŮɤɜ űɟɎɔɛŬŰɞɠ əŬɘ 

ɡˊŮɟɢŮɘɚɘůŰɐ ˊɟɞɓɚŮˊɧŰŬɜ 0,70 m. [2] 

ɆŰɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ, Űɞ ɜɏɞ ˊŮɟɘɗɩɟɘɞ ɨɣɞɡɠ ɔɘŬ Űɖ ŭɘɧŭŮɡůɖ Űɖɠ ˊɚɖɛɛɨɟŬɠ 

ůɢŮŭɘŬůɛɞɨ ŮɑɜŬɘ 0,70 m əŬɘ Űɞ ɜɏɞ ˊŮɟɘɗɩɟɘɞ ŬůűŬɚŮɑŬɠ (freeboard) ŮɑɜŬɘ 0,50 m. ȰŰůɘ, ɖ 

ɡɣɞɛŮŰɟɘəɐ ŭɘŬűɞɟɎ Űɤɜ ůŰɏɣŮɤɜ űɟɎɔɛŬŰɞɠ əŬɘ ɡˊŮɟɢŮɘɚɘůŰɐ ŭɘŬɛɞɟűɩɗɖəŮ ůŰŬ 1,20 m. 

[14] [15] 

ɀŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɤɜ ŮɟɔŬůɘɩɜ, ɞɘ Űɞˊɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ˊɟɏˊŮɘ ɜŬ ŭɘŬˊɑůŰɤůŬɜ Űɖ 

ŭɘŬűɞɟɎ Űɤɜ ɛŮɔŮɗɩɜ ɛŮŰŬɝɨ Űɖɠ ŮɔəŮəɟɘɛɏɜɖɠ ɛŮɚɏŰɖɠ əŬɘ Űɞɡ əŬŰŬůəŮɡŬůɛɏɜɞɡ ɏɟɔɞɡ, 

ɢɤɟɑɠ ɜŬ ŬɜŰɘɚɖűɗɞɨɜ ɧɛɤɠ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɘɠ ɛŮŰŬɓɞɚɏɠ ŬɡŰɏɠ. ȰŰůɘ, ɗɏɚɞɜŰŬɠ 

ɜŬ Ŭɡɝɐůɞɡɜ ɔɘŬ ɛɘŬ ŬəɧɛŬ űɞɟɎ Űɖ ɢɤɟɖŰɘəɧŰɖŰŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ, ˊɟɞɢɩɟɖůŬɜ ůŰɖɜ 

əŬŰŬůəŮɡɐ Ůɜɧɠ Űɞɘɢɑɞɡ ůŰɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ɢɤɟɑɠ ɜŬ ůɡɛɓɞɡɚŮɡŰɞɨɜ Űɞɡɠ 

ɛɖɢŬɜɘəɞɨɠ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ũŮɤɟɔɑŬɠ ɐ Űɞ ɛŮɚŮŰɖŰɐ.  

ɇɞ Űɞɘɢɑɞ ŬɡŰɧ ŮɑɢŮ ɞɟɗɞɔɤɜɘəɐ ŭɘŬŰɞɛɐ, ŭɘŬůŰɎůŮɤɜ 0,30Ĭ0,45 m ˊŮɟɑˊɞɡ əŬɘ ɐŰŬɜ 

əŬŰŬůəŮɡŬůɛɏɜɞ Ŭˊɧ ůəɡɟɧŭŮɛŬ. 

ɇɞ Űɞɘɢɑɞ ŮˊɖɟɏŬɕŮ Űɖ ŭɘɧŭŮɡůɖ Űɖɠ ˊɚɖɛɛɨɟŬɠ əɡɟɑɤɠ ɛŮ Űɖɜ ŬɚɚŬɔɐ Űɞɡ ɡɣɧɛŮŰɟɞɡ Űɖɠ 

ůŰɏɣɖɠ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŬɚɚɎ əŬɘ ŭŮɡŰŮɟŮɡɧɜŰɤɠ ɛŮ Űɖɜ ŬɚɚŬɔɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ ˊŬɟɞɢɐɠ C 

Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ.  

ȼ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ɏŰůɘ ɧˊɤɠ ŭɘŬɛɞɟűɤɜɧŰŬɜ Ŭˊɧ Űɞ Űɞɘɢɑɞ, ɓɟɘůəɧŰŬɜ ůŮ ɡɣɧɛŮŰɟɞ 

58,75 m əŬɘ ɖ ɡɣɞɛŮŰɟɘəɐ ŭɘŬűɞɟɎ Űɖɠ Ŭˊɧ Űɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ ɐŰŬɜ 0,75 m. 
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ɆŰɖ űɤŰɞɔɟŬűɑŬ çɆɢɐɛŬ 28è űŬɑɜɞɜŰŬɘ ŭɨɞ ŰɛɐɛŬŰŬ ˊɎɜɤ ůŰɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ˊɞɡ 

ɏɢɞɡɜ ůəɡɟɞŭŮŰɖɗŮɑ ɛŮŰɎ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ. ȺɑɜŬɘ űŬɜŮɟɧ Űɞ ɧŰɘ ɏɢɞɡɜ 

əŬŰŬůəŮɡŬůŰŮɑ ůŮ ŭŮɨŰŮɟɞ ɢɟɧɜɞ, əŬɗɩɠ ŭɖɛɘɞɡɟɔɞɨɜ ɛɖ ůŰŮɔŬɜɞɨɠ Ŭɟɛɞɨɠ ɛŮ Űɖ ůŰɏɣɖ Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ əŬɘ ɛŮŰŬɝɨ Űɞɡɠ, Ůɜɩ űŬɜŮɟɐ ŮɑɜŬɘ əŬɘ ɖ ɛɖ əŬɜɞɜɘəɐ əɚɑůɖ Űɞɡɠ. ɇɞ əŬŰɩŰŮɟɞ 

Ůə Űɤɜ ŭɨɞ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ əŬŰŬůəŮɡŬůŰŮɑ ɛŮ ůəɞˊɧ ɜŬ əŬɚɨɣŮɘ Űɖɜ əŬɛˊɡɚɧŰɖŰŬ Űɖɠ ůŰɏɣɖɠ 

Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŭɘŬɛɞɟűɩɜɞɜŰŬɠ ɛɘŬ ɞɟɘɕɧɜŰɘŬ ŮˊɘűɎɜŮɘŬ ɔɘŬ ɜŬ ŮˊɘŰɟɏɣŮɘ Űɖ ůəɡɟɞŭɏŰɖůɖ 

Űɞɡ ŬɜɩŰŮɟɞɡ. 

 

 

ɆɢɐɛŬ 28 : ɇɞɘɢɑɞ ˊɎɜɤ ůŰɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ [24] 

 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ, ɧŰɘ Ůɜɩ Űɞ ŬɜɩŰŮɟɞ ŰɛɐɛŬ əŬɗŬɘɟɏɗɖəŮ ůŰɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ɛŮŰɎ 

Űɖɜ ɡˊŮɟˊɐŭɖůɖ Űɞɡ 2003, Űɞ əŬŰɩŰŮɟɞ ŭɘŬŰɖɟŮɑŰŬɘ ŬɜɏˊŬűɞ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ, ɧˊɤɠ 

űŬɑɜŮŰŬɘ əŬɘ ůŰo ɆɢɐɛŬ 27. ȰŰůɘ ŬəɧɛŬ əŬɘ ůɐɛŮɟŬ, ɛŮɘɩɜŮɘ Űɞ ůɡɜŰŮɚŮůŰɐ ˊŬɟɞɢɐɠ C Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ əŬɘ ůɡɜŮˊɩɠ ˊɟɞəŬɚŮɑ ɛɘŬ ɛɘəɟɐ ɛŮɑɤůɖ ůŰɖɜ ˊŬɟɞɢŮŰŮɡŰɘəɐ Űɞɡ ɘəŬɜɧŰɖŰŬ. 
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ɆɢɐɛŬ 29 : ȿŮɘŰɞɡɟɔɑŬ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ɛŬɕɑ ɛŮ Űɞ ˊɟɧůɗŮŰɞ Űɞɘɢɑɞ ůŰɘɠ 18-02-1997 [24] 

 

ɆɨɛűɤɜŬ ɛŮ Űɖ ɛŬɟŰɡɟɑŬ ˊŬɟŬɔɧɜŰɤɜ Űɞɡ ŭɐɛɞɡ, Ŭˊɧ Űɞ 1995 ˊɞɡ ɖ ɚɘɛɜɞŭŮɝŬɛŮɜɐ Űɞɡ 

ɀɡɚɞˊɧŰŬ ŰɏɗɖəŮ ůŮ ɚŮɘŰɞɡɟɔɑŬ, ɛɏɢɟɘ Űɞ 2003, ɞ ɡˊŮɟɢŮɘɚɘůŰɐɠ ɚŮɘŰɞɡɟɔɞɨůŮ ɛŮ Űɞ 

ŮˊɘˊɟɧůɗŮŰɞ Űɞɘɢɑɞ ŬɟəŮŰɏɠ űɞɟɏɠ əɎɗŮ ɢɟɞɜɘɎ. (ɓɚ. ɆɢɐɛŬ 29) ȼ ůŰɎɗɛɖ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ 

ɓɟɘůəɧŰŬɜ ɔɘŬ ŬɟəŮŰɎ ɛŮɔɎɚŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ ɞɟɘŬəɎ əɎŰɤ Ŭˊɧ Űɖ ůŰɏɣɖ Űɞɡ 

űɟɎɔɛŬŰɞɠ. (ɓɚ. ɆɢɐɛŬ 30) ȷəɧɛŬ, ɚɑɔɞ əŬɘɟɧ ˊɟɘɜ Ŭˊɧ Űɖɜ ɡˊŮɟˊɐŭɖůɖ Űɞɡ űɟɎɔɛŬŰɞɠ Űɖɠ 

27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 2003, Űɞɜ ɑŭɘɞ ɢŮɘɛɩɜŬ, ŮɑɢŮ ɚɎɓŮɘ ɢɩɟŬ əŬɘ ŮɑɢŮ ɔɑɜŮɘ ŬɜŰɘɚɖˊŰɐ əŬɘ Ɏɚɚɖ 

ɛɘŬ ɡˊŮɟˊɐŭɖůɖ ůŮ ˊɞɚɨ ɛɘəɟɧŰŮɟɖ əɚɑɛŬəŬ. ȼ ɡˊŮɟˊɐŭɖůɖ ŭɘɐɟəŮůŮ ˊɞɚɨ ɛɘəɟɧ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ əŬɘ Űɞ ɨɣɞɠ Űɖɠ ɐŰŬɜ ˊɞɚɨ ɛɘəɟɧ, Ůɜɩ əŬɛɑŬ ɕɖɛɘɎ ŭŮɜ űɎɜɖəŮ ɜŬ ˊɟɞəŬɚŮɑŰŬɘ əŬɘ 

ɏŰůɘ ŭŮɜ ɡˊɐɟɝŮ əɘɜɖŰɞˊɞɑɖůɖ ɐ Ůɜɖɛɏɟɤůɖ Űɤɜ ɡˊɧɚɞɘˊɤɜ ůɡɜŬɟɛɧŭɘɤɜ űɞɟɏɤɜ. ȼ 

ˊɚɖɟɞűɞɟɑŬ ŬɡŰɐ ŭŮɜ ŮɑɜŬɘ ŭɘŬůŰŬɡɟɤɛɏɜɖ əŬɘ ɛŮŰŬűɏɟŮŰŬɘ ɛŮ əɎɗŮ ŮˊɘűɨɚŬɝɖ. [25] 
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ɆɢɐɛŬ 30 : ȿŮɘŰɞɡɟɔɑŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ɛŮ Űɖ ůŰɎɗɛɖ Űɞɡ ɜŮɟɞɨ ŮɚɎɢɘůŰŬ ˊɘɞ ɢŬɛɖɚɎ Ŭˊɧ Űɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ 

ůŰɘɠ 18-02-1997 [24] 

 

ũɘŬ ɜŬ ŮəŰɘɛɖɗŮɑ ɞ ɓŬɗɛɧɠ ůŰɞɜ ɞˊɞɑɞ ɖ ɨˊŬɟɝɖ Űɞɡ Űɞɘɢɑɞɡ ŮˊɖɟɏŬůŮ Űɖ ŭɘɧŭŮɡůɖ Űɖɠ 

ˊɚɖɛɛɨɟŬɠ ůŰɘɠ 27 ȽŬɜɞɡŬɟɑɞɡ 2003 əŬɘ əŬŰô ŮˊɏəŰŬůɖ ɖ ůɡɛɓɞɚɐ Űɞɡ Űɞɘɢɑɞɡ ůŰɖɜ 

ɡˊŮɟˊɐŭɖůɖ, ɏɔɘɜŮ ɞ ɡˊɞɚɞɔɘůɛɧɠ ɖ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ Ŭəɟɘɓɩɠ ˊɟɘɜ Űɖɜ 

ɡˊŮɟˊɐŭɖůɖ ˊɟɘɜ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ Űɞɘɢɑɞɡ əŬɘ ɛŮ Űɞɘɢɑɞ. 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 8è, ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ɛɏɔɘůŰɖɠ 

ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬɠ ˊɟɘɜ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ Űɞɘɢɑɞɡ, ɗŮɤɟɐɗɖəŮ ůɡɜŰŮɚŮůŰɐɠ ˊŬɟɞɢɐɠ 

C=2,00. Ƀ ůɡɜŰŮɚŮůŰɐɠ ůɡůŰɞɚɐɠ N ŮəŰɘɛɎŰŬɘ ůŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ ɑůɞɠ ɛŮ 0,3. ɇŮɚɘəɎ, ɖ 

ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŮəŰɘɛɎŰŬɘ Q=9.57 m
3
/s. 
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ɄɑɜŬəŬɠ 8 : ɀɏɔɘůŰɖ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ ɡˊŮɟɢŮɘɚɘůŰɐ ˊɟɘɜ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ Űɞɘɢɑɞɡ [23] 

 

 

ɆŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 9è, űŬɑɜɞɜŰŬɘ ɞɘ Űɨˊɞɘ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ. 

ŪŮɤɟɐɗɖəŮ ɧŰɘ ɖ ɟɞɐ Űɞɡ ɜŮɟɞɨ ˊɎɜɤ Ŭˊɧ Űɞ Űɞɘɢɑɞ, ˊɟɞůɞɛɞɘɎɕŮɘ ŬɟəŮŰɎ ɛŮ ɟɞɐ ˊɎɜɤ Ŭˊɧ 

ɡˊŮɟɢŮɘɚɘůŰɐ ɚŮˊŰɐɠ ůŰɏɣɖɠ. ȰŰůɘ, ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ůɡɜŰŮɚŮůŰɐ ˊŬɟɞɢɐɠ ɛ, 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ Űɨˊɞɠ Űɞɡ Rehbock ɔɘŬ əŬŰŬəɧɟɡűɞ ɡˊŮɟɢŮɘɚɘůŰɐ. [26] 

ɇŮɚɘəɎ, ɖ ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŮəŰɘɛɎŰŬɘ 4,57 m
3
/s. 

 

ɄɑɜŬəŬɠ 9 : ɀɏɔɘůŰɖ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ ɡˊŮɟɢŮɘɚɘůŰɐ ɛŮŰɎ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ Űɞɘɢɑɞɡ [23] [26] 

 

 

ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, űŬɑɜŮŰŬɘ ɧŰɘ Űɞ Űɞɘɢɑɞ ɡˊɞŭɘˊɚŬůɑŬůŮ Űɖ ɛɏɔɘůŰɖ ŭɡɜŬŰɐ ˊŬɟɞɢɐ Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ, Ŭˊɧ 9,57 ůŮ 4,57 m
3
/s. ȼ ůɡɛɓɞɚɐ Űɞɡ ɧɛɤɠ ůŰɖɜ ɡˊŮɟˊɐŭɖůɖ ɐŰŬɜ ˊɎɟŬ ˊɞɚɨ 

ɛɘəɟɐ, Ŭɜ ɧɢɘ ŬɛŮɚɖŰɏŬ əŬɗɩɠ ɖ ˊɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɐŰŬɜ ˊɞɚɚŬˊɚɎůɘŬ Űɖɠ 

ˊŬɟɞɢŮŰŮɡŰɘəɐɠ ŭɡɜŬŰɧŰɖŰŬɠ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŮɑŰŮ ɛŮ, ŮɑŰŮ ɢɤɟɑɠ Űɞɘɢɑɞ ůŰɖ ůŰɏɣɖ Űɞɡ.  

 

 

 

 

 

h = H = 1,20 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʾ˂ʽˋʹˌ

w = 2,00 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

L' = 4,00 m ˉˊʰʴ˃ʰˍʽˁˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

N 0,30 ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˋˎˋˍˇ˂ʺˌ

L = 3,64 m L = L' - N*H ʶ˄ʶˊʴˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

C = 2,00 ˋˎ˄ˍʶ˂ʶˋˍʹˌ ˉʰˊˇ˔ʺˌ

Q = 9,57 m3/s Q = C*L*H^(3/2) ˉʰˊˇ˔ʶˍʶˎˍʽˁˈˍʹˍʰ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

ˉˊʽ˄ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˍˇʽ˔ʾˇˎ π ʰˁˊʽʲ˗ˌ ˉˊʽ˄ ˍʹ˄ ˎˉʶˊˉʺʵʹˋʹ

h = H = 0,75 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʾ˂ʽˋʹˌ

w = 2,45 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

L' = 4,00 m ˉˊʰʴ˃ʰˍʽˁˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

N 0,30 ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˋˎˋˍˇ˂ʺˌ

L = 3,78 m L = L' - N*H ʶ˄ʶˊʴˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

˃ҐŎd = 0,63 ˃ Ґ лΣслр Ҍ όлΣлуϝƘκǿύ Ҍ όлΣллмκƘύʰˉˈ ˍˇ˄ ˍˏˉˇ ˍˇˎ wŜƘōƻŎƪ 

C = 1,86 / Ґ όнκоύ ϝ ˃ ϝ όнϝ Ǝύϣόмκнύˋˎ˄ˍʶ˂ʶˋˍʹˌ ˉʰˊˇ˔ʺˌ

Q = 4,57 m3/s Q = C*L*H^(3/2) ˉʰˊˇ˔ʶˍʶˎˍʽˁˈˍʹˍʰ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

˃ʶ ˍˇʽ˔ʾˇ π ʰˁˊʽʲ˗ˌ ˉˊʽ˄ ˍʹ˄ ˎˉʶˊˉʺʵʹˋʹ
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5.3. Ɉ́ ɞŭɘŬůŰŬůɘɞɚɧɔɖůɖ ɈˊŮɟɢŮɘɚɘůŰɐ 

5.3.1. ȺɜŭŮɑɝŮɘɠ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖɠ əŬŰɎ Űɖ űɎůɖ əŬŰŬůəŮɡɐɠ  

ȼ ŰŮɚŮɡŰŬɑŬ ŬɘŰɑŬ ˊɞɡ ůɡɜɏɓŬɚŮ ůŰɖɜ ɡˊŮɟˊɐŭɖůɖ Űɞɡ űɟɎɔɛŬŰɞɠ Űɞɡ ɀɡɚɞˊɧŰŬ Űɞ 2003, 

ŮɑɜŬɘ ɖ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ Űɞɡ ɏɟɔɞɡ.  

ȱŭɖ Ŭˊɧ Űɖ űɎůɖ Űɖɠ əŬŰŬůəŮɡɐɠ, ɡˊɐɟɢŬɜ ŮɜŭŮɑɝŮɘɠ ɧŰɘ ɖ ɡŭɟɞɚɞɔɘəɐ ɛŮɚɏŰɖ Űɞɡ ɏɟɔɞɡ 

ŮɑɢŮ ɔɑɜŮɘ ɛŮ ŰɏŰɞɘŮɠ ŮəŰɘɛɐůŮɘɠ, ɞɘ ɞˊɞɑŮɠ ɞŭɖɔɞɨůŬɜ ůŮ ˊŬɟɞɢɏɠ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ Űɘɠ 

ŮɛűŬɜɘɕɧɛŮɜŮɠ. ȷɡŰɧɠ ɐŰŬɜ əŬɘ ɏɜŬɠ Ŭˊɧ Űɞɡɠ ŭɨɞ ɚɧɔɞɡɠ (ɛŬɕɑ ɛŮ Űɖɜ ŮˊɘɗɡɛɑŬ Ŭˊɧ Űɖ ɛŮɟɘɎ 

Űɞɡ ŭɐɛɞɡ ȽɖŰɩɜ ɔɘŬ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ) ɔɘŬ Űɞɜ ɞˊɞɑɞ 

ˊɟɞɢɩɟɖůŮ Űɞ ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ ůŰɘɠ ŬɚɚŬɔɏɠ ɞɘ ɞˊɞɑŮɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖ 

ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ. 

ȳˊɤɠ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ Űɞɡ ɏɟɔɞɡ, əŬŰɎ Űɖ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ 1993 -

1994, ŮɑɢŬɜ ɛŮŰɟɖɗŮɑ ˊŬɟɞɢɏɠ Űɖɠ ŰɎɝɖɠ Űɤɜ 2,0 m
3
/s ůŰɞ ɢŮɑɛŬɟɟɞ Űɞɡ ɀɡɚɞˊɧŰŬ, əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ ɟŬɔŭŬɑɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ. ȷɡŰɐ ɖ Űɘɛɐ ˊŬɟɞɢɐɠ ɝŮˊŮɟɜɞɨůŮ Űɖɜ ˊŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ 

Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ɖ ɞˊɞɑŬ əŬŰɎ Űɖɜ ŮɔəŮəɟɘɛɏɜɖ Ŭɟɢɘəɐ ɛŮɚɏŰɖ ɐŰŬɜ 1,95 m
3
/s. ȰŰůɘ, 

əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɖ ɖ Ŭɨɝɖůɖ Űɤɜ ŭɘŬůŰɎůŮɤɜ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ɧˊɤɠ ɏɢŮɘ ɐŭɖ ˊŮɟɘɔɟŬűŮɑ.             

[14] 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ Ůŭɩ, ɧŰɘ Ŭɜ əŬɘ ɖ ˊŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ɐŰŬɜ ůɨɛűɤɜŬ 

ɛŮ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ ɐŰŬɜ 1,95 m
3
/s, ůŮ ɎɚɚŬ ůɖɛŮɑŬ Űɖɠ ɛŮɚɏŰɖɠ ŬɜŬűɏɟɞɜŰŬɘ ŰŬ 10 m

3
/s 

ůŬɜ ɛɏɔɘůŰɖ ˊɘɗŬɜɐ ůɡɜɞɚɘəɐ ˊŬɟɞɢɐ Űɤɜ ŭɨɞ ɢŮɘɛɎɟɟɤɜ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ Űɞɡ 

ɏɟɔɞɡ, ɖ ɛɧɜɖ ɚɞɔɘəɐ Ůɝɐɔɖůɖ ŮɑɜŬɘ ɧŰɘ, əŬŰɎ Űɖ ɛŮɚɏŰɖ, ŮɑɢŮ ɔɑɜŮɘ ɖ ˊŬɟŬŭɞɢɐ ˊɤɠ Űɖ 

ɢɟɞɜɘəɐ ůŰɘɔɛɐ Űɖɠ ŮɛűɎɜɘůɖɠ Űɖɠ ˊɚɖɛɛɨɟŬɠ ůɢŮŭɘŬůɛɞɨ, ɞ ŰŬɛɘŮɡŰɐɟŬɠ ŭŮɜ ɗŬ ŮɑɜŬɘ 

ɔŮɛɎŰɞɠ. [16] 

ɀŮŰɎ Űɖɠ ŬɚɚŬɔɏɠ Űɖɠ ůɡɛˊɚɖɟɤɛŬŰɘəɐɠ ɛŮɚɏŰɖɠ, ɖ ˊŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ 

ŭɘŬɛɞɟűɩɗɖəŮ ůŰŬ 4,44 m
3
/s, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 10è. 
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ɄɑɜŬəŬɠ 10 : ɄŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ɛŮŰɎ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ [23] 

 

 

ȯɚɚɖ ɛɑŬ ɏɜŭŮɘɝɖ ɔɘŬ Űɞ ɧŰɘ ɖ ɡŭɟɞɚɞɔɑŬ ŮɑɢŮ ɡˊɞŮəŰɘɛɖɗŮɑ, ɐŰŬɜ ɧŰɘ əŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ 

ɏɟɔɞɡ, Ůɜɩ ŮɑɢŮ ɞɚɞəɚɖɟɤɗŮɑ ɖ ŭɘɎůŰɟɤůɖ Űɞɡ ɡˊɞůŰɟɩɛŬŰɞɠ Űɖɠ ɛŮɛɓɟɎɜɖɠ əŬɘ ˊɟɘɜ Űɖɜ 

ŰɞˊɞɗɏŰɖůɖ Űɞɡ ɔŮɤɡűɎůɛŬŰɞɠ ˊɎɜɤ ůŰɞ ɞˊɞɑɞ ˊɟɞɓɚŮˊɧŰŬɜ ɖ ɏŭɟŬůɐ Űɖɠ, ɡˊɐɟɝŮ ŬůŰɞɢɑŬ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮəŰɟɞˊɐɠ. [16] 

ɇɞ ůɨůŰɖɛŬ ŮəŰɟɞˊɐɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘɩɟɡɔŮɠ ŮəŰɟɞˊɐɠ ɞɟɗɞɔɤɜɘəɐɠ ŭɘŬŰɞɛɐɠ, 

əŬŰŬůəŮɡŬůɛɏɜŮɠ Ŭˊɧ ɞˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ. ũɘŬ Űɞ ŭŮɝɑ ɢŮɑɛŬɟɟɞ, ɖ ŭɘɩɟɡɔŬ ŬɡŰɐ  ɏɢŮɘ 

ŭɘŬůŰɎůŮɘɠ 0,70 m Ĭ 0,70 m əŬɘ əɚɑůɖ 1,55%. ȳˊɤɠ ɧɛɤɠ űŬɑɜŮŰŬɘ ůŰo ɆɢɐɛŬ 31əŬɘ ůŰo 

ɆɢɐɛŬ 32, ɖ ˊɚŮɡɟɎ Űɖɠ ŭɘɩɟɡɔŬɠ ˊɞɡ ɓɟɑůəŮŰŬɘ ˊɟɞɠ Űɞɜ ŰŬɛɘŮɡŰɐɟŬ ɏɢŮɘ ɨɣɞɠ 1,00 m. ũɘŬ 

Űɞɜ ŬɟɘůŰŮɟɧ ɢŮɑɛŬɟɟɞ, ɖ ŭɘɩɟɡɔŬ ŮəŰɟɞˊɐɠ ɏɢŮɘ ŭɘŬůŰɎůŮɘɠ 1,00 m Ĭ 0,70 m əŬɘ əɚɑůɖ 4%. 

(ɓɚ. ɆɢɐɛŬ 33) 

 

 

ɆɢɐɛŬ 31 : ȹɘɩɟɡɔŬ ŮəŰɟɞˊɐɠ ŭŮɝɘɞɨ ɢŮɘɛɎɟɟɞɡ - űɎůɖ əŬŰŬůəŮɡɐɠ - ȹŮəɏɛɓɟɘɞɠ 1993 [24] 

h = H = 0,70 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʾ˂ʽˋʹˌ

w = 2,00 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

L' = 4,00 m ˉˊʰʴ˃ʰˍʽˁˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

N 0,30 ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˋˎˋˍˇ˂ʺˌ

L = 3,79 m L = L' - N*H ʶ˄ʶˊʴˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

C = 2,00 ˋˎ˄ˍʶ˂ʶˋˍʹˌ ˉʰˊˇ˔ʺˌ

Q = 4,44 m3/s Q = C*L*H^(3/2) ˉʰˊˇ˔ʶˍʶˎˍʽˁˈˍʹˍʰ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

ˉˊʽ˄ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˍˇʽ˔ʾˇˎ π ˋˍʹ˄ ɮΦʅΦʃΦ Ґ рфΣллƳ
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ɆɢɐɛŬ 32 : ȹɘɩɟɡɔŬ ŮəŰɟɞˊɐɠ ŭŮɝɘɞɨ ɢŮɘɛɎɟɟɞɡ 

- ɀɎɘɞɠ 2014 [24] 

 

ɆɢɐɛŬ 33 : ȹɘɩɟɡɔŬ ŮəŰɟɞˊɐɠ ŬɟɘůŰŮɟɞɨ 

ɢŮɘɛɎɟɟɞɡ - ɀɎɘɞɠ 2014 [24] 

 

ȼ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ Űɤɜ ɢŮɘɛɎɟɟɤɜ ɡˊɞɚɞɔɘůɛɏɜɖ ɛŮ Űɞɜ Űɨˊɞ Űɞɡ Manning 

1
!

Î
Ͻ3 Ͻ2  

ȳ́ ɞɡ, Q : ɖ ˊŬɟɞɢɐ ůŮ m
3
/s 

           A : Űɞ ŮɛɓŬŭɧ Űɖɠ ŭɘɩɟɡɔŬɠ ůŮ m
2
 

           n : ɞ ůɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ manning, ɔɘŬ ůəɡɟɧŭŮɛŬ n=0,014 

           S : əŬŰɎ ɛɐəɞɠ əɚɑůɖ ŭɘɩɟɡɔŬɠ 

           R : ɡŭɟŬɡɚɘəɐ ŬəŰɑɜŬ ŭɘŬŰɞɛɐɠ  2  

           P : ɓɟŮɢɧɛŮɜɖ ˊŮɟɑɛŮŰɟɞɠ ůŮ m                                                                     [27] 

ŮɑɜŬɘ  1,65 m
3
/s, ɔɘŬ Űɞ ŭŮɝɑ ɢŮɑɛŬɟɟɞ əŬɘ 4,40 m

3
/s, ɔɘŬ Űɞɜ ŬɟɘůŰŮɟɧ. 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɑŬɠ ŭɑɤɟɖɠ, ŬɜɞɘɝɘɎŰɘəɖɠ əŬŰŬɘɔɑŭŬɠ, ɖ Ŭˊɞɟɟɞɐ Űɞɡ ŭŮɝɘɞɨ 

ɢŮɘɛɎɟɟɞɡ ɝŮˊɏɟŬůŮ Űɖɜ ˊŬɟɞɢŮŰŮɡŰɘəɐ ɘəŬɜɧŰɖŰŬ Űɖɠ ŭɘɩɟɡɔŬɠ ŮəŰɟɞˊɐɠ əŬɘ 

ɡˊŮɟɢŮɑɚɘůŮ ɛɏůŬ ůŰɞɜ ŰŬɛɘŮɡŰɐɟŬ ˊɟɞəŬɚɩɜŰŬɠ ŭɘŬɓɟɩůŮɘɠ ůŰɞ ŭɘŬůŰɟɤɛɏɜɞ 

ɡˊɧůŰɟɤɛŬ Űɖɠ ɛŮɛɓɟɎɜɖɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰo ɆɢɐɛŬ 34 əŬɘ ůŰo ɆɢɐɛŬ 35.  ɇɧŰŮ, 

ŮɑɢŮ ŮəŰɘɛɖɗŮɑ ɧŰɘ ɛɏůŬ ůŮ ŭɨɞ ɩɟŮɠ ɓɟɞɢɐɠ ŮɑɢŬɜ ŬˊɞɟɟŮɨůŮɘ ˊŮɟɑˊɞɡ 30.000_m
3
 

ɜŮɟɞɨ əŬɘ ɧŰɘ ɖ ɛɏůɖ ˊŬɟɞɢɐ Űɤɜ ŭɨɞ ɢŮɘɛɎɟɟɤɜ ŬɗɟɞɘůŰɘəɎ ɐŰŬɜ ŰɞɡɚɎɢɘůŰɞɜ Űɖɠ 
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ŰɎɝɖɠ Űɤɜ 4 m
3
/s, ŭɖɚŬŭɐ Űɖɠ ɑŭɘŬɠ ŰɎɝɖɠ ɛŮɔɏɗɞɡɠ ɛŮ Űɖɜ ˊŬɟɞɢɐ Űɞɡ 

əŬŰŬůəŮɡŬůɛɏɜɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ůŰɖɜ ȷ.Ɇ.Ʉ. [16] 

 

 

ɆɢɐɛŬ 34 : ȹɘɎɓɟɤůɖ ɡˊɞůŰɟɩɛŬŰɞɠ ɛŮɛɓɟɎɜɖɠ ůŰɖ űɎůɖ əŬŰŬůəŮɡɐɠ ɚɧɔɤ ŬůŰɞɢɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŮəŰɟɞˊɐɠ [24] 

 
  

 

 

 

ɆɢɐɛŬ 35 : ȹɘɎɓɟɤůɖ ɡˊɞůŰɟɩɛŬŰɞɠ ɛŮɛɓɟɎɜɖɠ ůŰɖ űɎůɖ əŬŰŬůəŮɡɐɠ ɚɧɔɤ ŬůŰɞɢɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŮəŰɟɞˊɐɠ [24] 
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ũɘŬ Űɖ ůɡɜɏɢɘůɖ Űɤɜ ŮɟɔŬůɘɩɜ, ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɖ ɖ ɎɜŰɚɖůɖ Űɤɜ ůɡɔəŮɜŰɟɤɛɏɜɤɜ 

ɡŭɎŰɤɜ Ŭˊɧ Űɞɜ ŰŬɛɘŮɡŰɐɟŬ, ɖ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ůŰɟɩůŮɤɜ ˊɞɡ ŮɑɢŬɜ ɡˊɞůŰŮɑ 

ŭɘɎɓɟɤůɖ əŬɘ ɖ ŬˊɞəŬŰɎůŰŬůɖ Űɖɠ ɔŮɤɛŮŰɟɑŬɠ Űɤɜ ˊɟŬɜɩɜ. [16] 

ȰɜŭŮɘɝɖ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɘůɖɠ ɢŬɟŬəŰɐɟɘůŮ əŬɘ Űɖɜ ŬɜɎɔəɖ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ, 

əŬŰɎ Űɖ űɎůɖ əŬŰŬůəŮɡɐɠ, ɔɘŬ Űɖɜ əŬɗô ɨɣɞɠ ŮˊɏəŰŬůɖ Űɤɜ ˊɚŮɡɟɘəɩɜ Űɞɘɢɑɤɜ ůŰɖ 

ɢŬɚɘəɞˊŬɔɑŭŬ Űɞɡ ŭŮɝɘɞɨ ɢŮɘɛɎɟɟɞɡ, ɞ Ůˊɘɓɚɏˊɤɜ Űɞɡ  ɏɟɔɞɡ Ŭˊɧ Űɞ ɈɄȷȷɇ. ȼ 

ɚɐɣɖ Űɖɠ ŬˊɧűŬůɖɠ ɔɘŬ Ŭɨɝɖůɖ Űɞɡ ɨɣɞɡɠ ŬɡŰɞɨ ɏɔɘɜŮ Ŭűɞɨ ŮɑɢŮ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ Űɞ 

ɜŮɟɧ ˊɞɡ ŬˊɏɟɟŮŮ Ŭˊɧ Űɞ ŭŮɝɑ ɢŮɑɛŬɟɟɞ ŮɑɢŮ ɨɣɞɠ ɟɞɐɠ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ Űɞ 

ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ɡˊŮɟɢŮɑɚɘɕŮ ŮəŬŰɏɟɤɗŮɜ Űɤɜ ˊɚŮɡɟɘəɩɜ Űɞɘɢɑɤɜ. [16] 

ɆŰo ɆɢɐɛŬ 36 űŬɑɜŮŰŬɘ Űɧůɞ Űɞ Ŭɟɢɘəɧ ɧůɞ əŬɘ Űɞ ŰŮɚɘəɧ ɨɣɞɠ Űɤɜ ˊɚŮɡɟɘəɩɜ 

Űɞɘɢɑɤɜ Űɖɠ ɢŬɚɘəɞˊŬɔɑŭŬɠ. 

 

 

ɆɢɐɛŬ 36 : ȷɨɝɖůɖ ɨɣɞɡɠ ˊɚŮɡɟɘəɩɜ Űɞɘɢɑɤɜ ůŰɖ ɢŬɚɘəɞˊŬɔɑŭŬ Űɞɡ ŭŮɝɘɞɨ ɢŮɘɛɎɟɟɞɡ [24] 

 

 

5.3.2. ȺəŰɑɛɖůɖ ˊŮɟɘɧŭɞɡ ŮˊŬɜŬűɞɟɎɠ Űɞɡ əŬŰŬůəŮɡŬůɛɏɜɞɡ ɏɟɔɞɡ 

ȼ ́ Ŭɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ůŰɖɜ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ˊɚɖɛɛɨɟŬɠ, ɏŰůɘ ɧˊɤɠ 

ŭɘŬɛɞɟűɩɗɖəŮ ɛŮŰɎ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ, ŮəŰɘɛɐɗɖəŮ 4,44 m
3
/s, ɧˊɤɠ 

űŬɑɜŮŰŬɘ ůŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 10è.  
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ȼ ŬɜŰɑůŰɞɘɢɖ ɛɏɔɘůŰɖ ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ɚɑɔɞ ˊɟɘɜ Űɖɜ ɡˊŮɟˊɐŭɖůɖ ŮɑɢŮ 

ŮəŰɘɛɖɗŮɑ 9,57 m
3
/s ůŰɖɜ ŮɜɧŰɖŰŬ 5.2 əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 8è 

ɇɧůɞ ɖ ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ůŰɖɜ ȷ.Ɇ.Ʉ. (4,44 m
3
/s), ɧůɞ əŬɘ ɖ ˊŬɟɞɢɐ Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ ůŰɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ (9,57 m
3
/s) ŮɑɜŬɘ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ Űɘɠ 

ɗŮɤɟɖŰɘəɏɠ Űɘɛɏɠ ˊɚɖɛɛɡɟɘəɩɜ ˊŬɟɞɢɩɜ Ŭɘɢɛɐɠ ɔɘŬ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 20 ɏŰɖ, ɔɘŬ 

ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ, Űɤɜ ŭɘŬɗɏůɘɛɤɜ ɧɛɓɟɘɤɜ əŬɛˊɨɚɤɜ əŬɘ 

Űɤɜ ŬəɟŬɑɤɜ ˊɘɗŬɜɩɜ Űɘɛɩɜ ůɡɜŰŮɚŮůŰɐ Ŭˊɞɟɟɞɐɠ, ɧˊɤɠ ŬɡŰɏɠ ɏɢɞɡɜ ɡˊɞɚɞɔɘůŰŮɑ 

ůŰɖɜ ŮɜɧŰɖŰŬ 4.4, ůŰɖ ůŮɚɑŭŬ 36 .  

ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɏɔɘɜŬɜ ŮəŰɘɛɐůŮɘɠ ɔɘŬ ɛɘəɟɧŰŮɟŮɠ Űɘɛɏɠ Űɖɠ ˊŮɟɘɧŭɞɡ ŮˊŬɜŬűɞɟɎɠ 

Űɤɜ ŮɜŰɎůŮɤɜ Űɖɠ ɓɟɞɢɐɠ Ŭˊɧ Űɘɠ ůɡɛˊɚɖɟɤɛŬŰɘəɏɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ əŬɘ Űɤɜ 

ɗŮɤɟɖŰɘəɩɜ Űɘɛɩɜ ˊɚɖɛɛɡɟɘəɩɜ ˊŬɟɞɢɩɜ Ŭɘɢɛɐɠ.  

Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ŮɜŰɎůŮɤɜ ɓɟɞɢɐɠ ɏɔɘɜŮ ɛɧɜɞ ɛŮ Űɘɠ ůɡɛˊɚɖɟɤɛŬŰɘəɏɠ ɧɛɓɟɘŮɠ 

əŬɛˊɨɚŮɠ, Ŭűɞɨ ŭŮɜ ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ ɔɘŬ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ ɛɘəɟɧŰŮɟɖ 

Űɤɜ 50 ŮŰɩɜ ůŰɘɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ. 

(ɓɚ. ɄɑɜŬəŬɠ 11) 

 

ɄɑɜŬəŬɠ 11 : ȰɜŰŬůɖ ɓɟɞɢɧˊŰɤůɖɠ ɔɘŬ ɇ = 2, 5, 10 əŬɘ 20 

 

 

Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ ˊŬɟɞɢɩɜ Ŭɘɢɛɐɠ ɏɢŮɘ ɔɑɜŮɘ, ɧˊɤɠ əŬɘ ůŰɖɜ ŮɜɧŰɖŰŬ 

4.4 ɛŮ Űɖɜ ɞɟɗɞɚɞɔɘəɐ ɛɏɗɞŭɞ, Ŭűɞɨ Űɞ ŮˊɘŰɟɏˊŮɘ Űɞ ɛɘəɟɧ ɛɏɔŮɗɞɠ Űɖɠ ɚŮəɎɜɖɠ 

Ŭˊɞɟɟɞɐɠ.  

 

2 5 10 20

нΦ ɾʺ˂ˇ 2ˎ7 37 44 52

оΦ ɸʺˊʰ2̩5 36 45 53

пΦ ɾʺ˂ˇ 3ˎ2 44 52 61

рΦ ɿʱ˅ˇ2ˎ9 40 49 58

нΦ ɾʺ˂ˇ 1ˎ8 25 30 35

оΦ ɸʺˊʰ1̩7 25 30 36

пΦ ɾʺ˂ˇ 2ˎ2 30 35 42

рΦ ɿʱ˅ˇ2ˎ0 27 33 39

0,9

ɳɿʆɮʅɶ ɰʄʁʋʁʃʆʍʅɶʅ ƛό ƳƳκƘύ

ʋˊˈ˄ˇˌ 

ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ 

tc  (h)

ʂ˃ʲˊʽʶˌ 

ɼʰ˃ˉˏ˂ʶˌ

ʃʶˊʾˇʵˇˌ ɳˉʰ˄ʰ˒ˇˊʱˌ ɰˊˇ˔ˈˉˍ˖ˋʹˌ                                   

T

0,5
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ɄɑɜŬəŬɠ 12 : Ʉɚɖɛɛɡɟɘəɐ ɄŬɟɞɢɐ ȷɘɢɛɐɠ ɔɘŬ ɇ=2, 5, 10 əŬɘ 20 

 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞɜ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 12è, ɖ ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ˊɟɘɜ Űɖɜ 

ɡˊŮɟˊɐŭɖůɖ (9,57 m
3
/s) ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ ɛɘəɟɧŰŮɟɖɠ Űɤɜ 5 ŮŰɩɜ 

ůŰɘɠ ŭɘŬɗɏůɘɛŮɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ.  

ũɘŬ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 50, 100 əŬɘ 500, ɞɘ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ ˊɞɡ ŮɑɢŬɜ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ ɏŭɘɜŬɜ ɚɑɔɞ ɛɘəɟɧŰŮɟŮɠ Űɘɛɏɠ ɏɜŰŬůɖɠ ɓɟɞɢɐɠ əŬɘ 

Ůˊɞɛɏɜɤɠ ˊɚɖɛɛɡɟɘəɐɠ ˊŬɟɞɢɐɠ Ŭɘɢɛɐɠ Ŭˊɧ Űɘɠ ůɡɛˊɚɖɟɤɛŬŰɘəɏɠ ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ. 

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖ ŭɘŬűɞɟɎ ŬɡŰɐ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ Űɘɠ ˊɚɖɛɛɡɟɘəɏɠ 

ˊŬɟɞɢɏɠ Ŭɘɢɛɐɠ ɔɘŬ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 2, 5, 10 əŬɘ 20 ɏŰɖ ɔɘŬ Űɘɠ ůɡɛˊɚɖɟɤɛŬŰɘəɏɠ 

ɧɛɓɟɘŮɠ əŬɛˊɨɚŮɠ, ŰɧŰŮ ɖ ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ Űɖɠ ɛɏɔɘůŰɖɠ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬɠ Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ ˊɟɘɜ Űɖɜ ɡˊŮɟˊɐŭɖůɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 5 ɏŰɖ, ɛŮ ɓɎůɖ Űɘɠ ɧɛɓɟɘŮɠ 

əŬɛˊɨɚŮɠ Űɖɠ Ŭɟɢɘəɐɠ ɛŮɚɏŰɖɠ. 

ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ ɏɟɔɞ ŮɑɜŬɘ ɛŮ ɓŮɓŬɘɧŰɖŰŬ ɡˊɞŭɘŬůŰŬůɘɞɚɞɔɖɛɏɜɞ 

əŬɘ ŬɡŰɧ ŭŮɜ ɛˊɞɟŮɑ ˊŬɟɎ ɜŬ ŮɑɜŬɘ ɛɑŬ Ŭˊɧ Űɘɠ ŬɘŰɑŮɠ, Ŭɜ ɧɢɘ ɖ əɡɟɘɧŰŮɟɖ, ˊɞɡ 

ɞŭɐɔɖůŬɜ ůŰɖɜ ɡˊŮɟˊɐŭɖůɖ Űɖɠ 27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 2003.  

 

 

2 5 10 20

нΦ ɾʺ˂ˇˎ16,99 23,28 28,07 36,52

оΦ ɸʺˊʰˌ16,04 22,95 28,21 37,24

пΦ ɾʺ˂ˇˎ20,40 27,57 33,04 42,77

рΦ ɿʱ˅ˇˎ18,30 25,40 30,81 40,26

нΦ ɾʺ˂ˇˎ11,22 15,37 18,54 24,11

оΦ ɸʺˊʰˌ10,59 15,16 18,63 24,59

пΦ ɾʺ˂ˇˎ13,47 18,20 21,82 28,25

рΦ ɿʱ˅ˇˎ12,09 16,78 20,34 26,59

нΦ ɾʺ˂ˇˎ11,46 15,70 18,93 24,62

оΦ ɸʺˊʰˌ10,90 15,60 19,18 25,32

пΦ ɾʺ˂ˇˎ13,87 18,74 22,46 29,08

рΦ ɿʱ˅ˇˎ12,44 17,27 20,94 27,37

нΦ ɾʺ˂ˇ7ˎ,57 10,37 12,50 16,26

оΦ ɸʺˊʰ7̩,20 10,30 12,67 16,72

пΦ ɾʺ˂ˇ9ˎ,16 12,37 14,83 19,20

рΦ ɿʱ˅ˇˎ8,22 11,40 13,83 18,07

ʃɽɶɾɾʇʄɹɼɶ ʃɮʄʁʋɶ ɮɹʋɾɶʅ v όƳ3/sec)

ʋˊˈ˄ˇˌ 

ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ 

tc  (h)

ʅˎ˄ˍʶ˂ʶˋˍʺˌ 

ɮˉˇˊˊˇʺˌ /                

όʴʽʰ ¢Ґрπмл ʷˍʹύ

ʂ˃ʲˊʽʶˌ 

ɼʰ˃ˉˏ˂ʶˌ

ʃʶˊʾˇʵˇˌ ɳˉʰ˄ʰ˒ˇˊʱˌ ɰˊˇ˔ˈˉˍ˖ˋʹˌ                               

T

0,53

0,35

0,53

0,35

0,5

0,9
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5.3.3. ūŮɓɟɞɡɎɟɘɞɠ 2008 

ȰɜŬ ŬəɧɛŬ ɔŮɔɞɜɧɠ ˊɞɡ ŬˊɞŰŮɚŮɑ ɏɜŭŮɘɝɖ ɧŰɘ ɖ ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ ɖ ɞˊɞɑŬ 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɛɏɔɘůŰɖ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɐ, ŮɑɜŬɘ 

ɏɜŬ ˊŮɟɘůŰŬŰɘəɧ ˊɞɡ ůɡɜɏɓɖ Űɖɜ 8
ɖ
 ūŮɓɟɞɡŬɟɑɞɡ 2008.  

ɆɨɛűɤɜŬ ɛŮ Űɖ ɛŬɟŰɡɟɑŬ Űɞɡ ɜɡɜ ŭɖɛɎɟɢɞɡ Űɖɠ Ȳɞɡ, ə. ɀɘɢŬɐɚ ɄŮŰɟɧˊɞɡɚɞɡ, əŬŰɎ 

Űɖ ŭɘɎɟəŮɘŬ ɏɜŰɞɜɖɠ ɓɟɞɢɧˊŰɤůɖɠ ŮəŮɑɜɖ Űɖ ɛɏɟŬ, ɖ Ŭˊɞɟɟɞɐ Űɞɡ ɢŮɘɛɎɟɟɞɡ ɐŰŬɜ 

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɖɜ ˊŬɟɞɢŮŰŮɡŰɘəɐ ɘəŬɜɧŰɖŰŬ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, Ŭɜ əŬɘ Űɞ ˊɟɧůɗŮŰɞ 

Űɞɘɢɑɞ ůŰɖ ůŰɏɣɖ Űɞɡ ŮɑɢŮ əŬɗŬɘɟŮɗŮɑ Ŭˊɧ Űɞ 2003, əŬɘ ɖ ůŰɎɗɛɖ Űɞɡ ɜŮɟɞɨ ůŰɞɜ 

ŰŬɛɘŮɡŰɐɟŬ ɎɟɢɘůŮ ɜŬ ŬɜŮɓŬɑɜŮɘ ˊɎɜɤ Ŭˊɧ Űɖ ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ.  

ȳɛɤɠ Űɞ əŬɚɞəŬɑɟɘ ˊɞɡ ŮɑɢŮ ˊɟɞɖɔɖɗŮɑ, ɛɘŬ ˊɡɟəŬɔɘɎ ŮɑɢŮ əɎɣŮɘ ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ 

Ŭɞ́ɟɟɞɐɠ. ȰŰůɘ, Űɞ ɜŮɟɧ ˊɞɡ ŬˊɏɟɟŮŮ ˊŬɟɏůɡɟŮ ˊɎɟŬ ˊɞɚɚɎ űŮɟŰɎ ˊɞɡ ŮˊɏˊɚŮŬɜ, 

ɧˊɤɠ əŬɛɏɜŬ ɝɨɚŬ, űɨɚɚŬ əŬɘ əɞɛɛɏɜŬ əɚŬŭɘɎ. ȷɡŰɎ ŰŬ űŮɟŰɎ ůɡɔəɟŬŰɞɨɜŰŬɜ Ŭˊɧ 

Űɞ ˊɚɏɔɛŬ Űɖɠ ˊŮɟɑűɟŬɝɖɠ əŬɘ ůɢɖɛɎŰɘɕŬɜ, ɧˊɤɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɜɏűŮɟŮ ɞ 

ə.ɀ.ɄŮŰɟɧˊɞɡɚɞɠ, ɏɜŬ çɛŬɨɟɞ Űɞɑɢɞè ˊɞɡ ɏűɗŬůŮ ůŮ ɨɣɞɠ 0,50 m ˊɎɜɤ Ŭˊɧ Űɖ 

ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ əŬɘ ɞ ɞˊɞɑɞɠ ɚŮɘŰɞɡɟɔɞɨůŮ ɛŬɕɑ ɛŮ Űɖ ůŰɐɟɘɝɖ Űɖɠ ˊŮɟɑűɟŬɝɖɠ 

əŬɘ Űɞ ˊɚɏɔɛŬ ŬɡŰɐɠ ůŬɜ ˊɟɧůɗŮŰɞ ɨɣɞɠ űɟɎɔɛŬŰɞɠ, ŮɛˊɞŭɑɕɞɜŰŬɠ ůɖɛŬɜŰɘəɎ Űɖ ɟɞɐ 

Űɞɡ ɜŮɟɞɨ əŬɘ ŬɜŬɔəɎɕɞɜŰɎɠ Űɞ ɜŬ ˊŬɟɞɢŮŰŮɡɗŮɑ Ŭˊɧ Űɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ.  

ȷɟəŮŰɐ ˊɞůɧŰɖŰŬ ɜŮɟɞɨ ŭɘɏűŮɡɔŮ ɛɏůŬ Ŭˊɧ Űɖɜ ˊŮɟɑűɟŬɝɖ əŬɘ ŬˊɏɟɟŮŮ ˊɎɜɤ Ŭˊɧ Űɖ 

ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ, ɧɛɤɠ ŰŮɚɘəɎ, ŭŮɜ ɐŰŬɜ Űɧůɖ ɩůŰŮ ɜŬ ˊɟɞəŬɚɏůŮɘ ŭɘɎɓɟɤůɖ 

ůŰɖ ůŰɏɣɖ ɐ ůŰɖɜ əŬŰɎɜŰɖ ˊŬɟŮɘɎ Űɞɡ űɟɎɔɛŬŰɞɠ. Ƀ ɛŮɔŬɚɨŰŮɟɞɠ ɧɔəɞɠ ɜŮɟɞɨ 

ˊŬɟɞɢŮŰŮɨɗɖəŮ ɛɏůɤ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ɞ ɞˊɞɑɞɠ ɚŮɘŰɞɨɟɔɖůŮ ɛŮ ɛɏɔɘůŰɞ űɞɟŰɑɞ 

1,70_m, ůɨɛűɤɜŬ ˊɎɜŰŬ ɛŮ ŰŬ ɚŮɔɧɛŮɜŬ Űɞɡ ə. ɄŮŰɟɧˊɞɡɚɞɡ ˊɞɡ ɡˊɐɟɝŮ ŬɡŰɧˊŰɖɠ 

ɛɎɟŰɡɟŬɠ Űɞɡ ɔŮɔɞɜɧŰɞɠ. [28] 

 

ɄɑɜŬəŬɠ 13 : ɄŬɟɞɢɐ ɡˊŮɟɢŮɘɚɘůŰɐ ɔɘŬ ɨɣɞɠ ɡˊŮɟɢŮɑɚɘůɖɠ 1,70 m [23] [26] 

 

 

h = H = 1,70 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʾ˂ʽˋʹˌ

w = 2,00 m ˏ˕ˇˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

L' = 4,00 m ˉˊʰʴ˃ʰˍʽˁˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

N 0,30 ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˋˎˋˍˇ˂ʺˌ

L = 3,49 m L = L' - N*H ʶ˄ʶˊʴˈ ˉ˂ʱˍˇˌ ˋˍʷ˕ʹˌ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

˃ҐŎd = 0,67 ˃ Ґ лΣслр Ҍ όлΣлуϝƘκǿύ Ҍ όлΣллмκƘύʰˉˈ ˍˇ˄ ˍˏˉˇ ˍˇˎ wŜƘōƻŎƪ 

C = 1,99 / Ґ όнκоύ ϝ ˃ ϝ όнϝ Ǝύϣόмκнύˋˎ˄ˍʶ˂ʶˋˍʹˌ ˉʰˊˇ˔ʺˌ

Q = 15,39 m3/s Q = C*L*H^(3/2) ˉʰˊˇ˔ʶˍʶˎˍʽˁˈˍʹˍʰ ˎˉʶˊ˔ʶʽ˂ʽˋˍʺ

у ʊʶʲˊˇˎʰˊʾˇˎ нллу



56 

 

ũɘŬ űɞɟŰɑɞ 1,70 m, ɖ ˊŬɟɞɢɐ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ŮəŰɘɛɎŰŬɘ 15,39 m
3
/s, ɧˊɤɠ űŬɑɜŮŰŬɘ 

ůŰɞɜ ˊŬɟŬˊɎɜɤ ˊɑɜŬəŬ çɄɑɜŬəŬɠ 13è. 

ũɘŬ Űɞ ůɡɛɓɎɜ ŬɡŰɧ, ɞ ŰɧŰŮ ŭɐɛŬɟɢɞɠ Űɞɡ ɜɖůɘɞɨ ə. ũ. ɄɞɡůůŬɑɞɠ ˊŬɟŬɢɩɟɖůŮ 

ůɡɜɏɜŰŮɡɝɖ, ˊɞɡ ŭɖɛɞůɘŮɨɗɖəŮ ůŰɖɜ Űɞˊɘəɐ ŮűɖɛŮɟɑŭŬ çȾɞɘɜɐ ũɜɩɛɖè 

ůɡɔəɟɑɜɞɜŰɎɠ Űɞ ɛŮ Űɞ ŬɜŰɑůŰɞɘɢɞ Űɞɡ 2003 
3
, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰo ɆɢɐɛŬ 37. 

 

 

ɆɢɐɛŬ 37 : ȹɖɛɞůɑŮɡɛŬ Űɞɡ Űɞˊɘəɞɨ Űɨˊɞɡ ɔɘŬ Űɞ ˊŮɟɘůŰŬŰɘəɧ Űɖɠ 8ɖɠ ūŮɓɟɞɡŬɟɑɞɡ 2008 [29] 

 

                                                 
3
 ȼ ŬɜŬűɞɟɎ ůŰɞ ɏŰɞɠ 2000 ɔɟɎűŰɖəŮ ɚŬɜɗŬůɛɏɜŬ Ůə ˊŬɟŬŭɟɞɛɐɠ ŬɜŰɑ Űɞɡ ɞɟɗɞɨ 2003. 
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6. ɆɈɀɄȺɅȷɆɀȺɇȷ  -  ɄɅɃɇȷɆȺȽɆ 

6.1. ũɘŬ Űɞ űɟɎɔɛŬ Űɞɡ ɀɡɚɞˊɧŰŬ Űɖɠ Ȳɞɡ 

6.1.1. ɆɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ ŬɑŰɘŬ Űɖɠ ɡˊŮɟˊɐŭɖůɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ 

ɇŬ ŬɑŰɘŬ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɖɜ ɡˊŮɟˊɐŭɖůɖ Űɞɡ űɟɎɔɛŬŰɞɠ ɐŰŬɜ, əŬŰɎ ůŮɘɟɎ ůˊɞɡŭŬɘɧŰɖŰŬɠ 

ůɡɛɓɞɚɐɠ Űɞɡɠ ůŰɖɜ ŮɛűɎɜɘůɐ Űɖɠ, ɖ ɡ́ɞŭɘŬůŰŬůɘɞɚɧɔɖůɖ Űɞɡ ɏɟɔɞɡ, ɖ ɏɜŰŬůɖ Űɞɡ 

ˊɚɖɛɛɡɟɘəɞɨ ɔŮɔɞɜɧŰɞɠ  əŬɘ Űɏɚɞɠ ɞɘ ŮˊŮɛɓɎůŮɘɠ Ŭˊɧ ŰɟɑŰɞɡɠ ůŰɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ.  

ȷˊɧ Űɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ ˊɞɡ ŮəˊɞɜɐɗɖəŬɜ ɛŮ ɓɎůɖ ŰŬ ɡˊɎɟɢɞɜŰŬ ŭŮŭɞɛɏɜŬ, ɖ ˊŮɟɑɞŭɞɠ 

ŮˊŬɜŬűɞɟɎɠ Űɖɠ ˊŬɟɞɢɐɠ ůɢŮŭɘŬůɛɞɨ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ˊɟɞɏəɡɣŮ ˊɞɚɨ ɛɘəɟɐ ůŮ ůɢɏůɖ ɛŮ 

Űɖɜ ˊɟɞɓɚŮˊɧɛŮɜɖ Ŭˊɧ Űɖ ŭɘŮɗɜɐ ˊɟŬəŰɘəɐ ɔɘŬ ɏɜŬ óɛŮɔɎɚɞô (əŬŰɎ Űɞɜ ɞɟɘůɛɧ Űɖɠ ICOLD) 

űɟɎɔɛŬ, ɚŬɛɓɎɜɞɜŰŬɠ Ůˊɘ́ ɚɏɞɜ ɡˊɧɣɖ ɧŰɘ əŬŰɎɜŰɖ ŬɡŰɞɨ, ɓɟɑůəŮŰŬɘ ɞɘəɘůɛɧɠ əŬɘ ŰɞɡɟɘůŰɘəɎ 

Ŭɝɘɞˊɞɘɐůɘɛɖ ˊŮɟɘɞɢɐ əŬɘ ɞɘ ůɡɜɏˊŮɘŮɠ ɛɘŬɠ ˊɘɗŬɜɐɠ ŬůŰɞɢɑŬɠ ɗŬ ŮɑɜŬɘ ŮɜŭŮɢɞɛɏɜɤɠ ɛŮɔɎɚŮɠ. 

ũɘŬ ɏɜŬ ŰɏŰɞɘɞ űɟɎɔɛŬ, ŮɜŭŮɘəɜɡɧɛŮɜɖ ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ Űɖɠ ˊɚɖɛɛɨɟŬɠ ůɢŮŭɘŬůɛɞɨ Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ ŮɑɜŬɘ ŰŬ 1000 ɏŰɖ. Ƀ ɡˊŮɟɢŮɘɚɘůŰɐɠ Űɞɡ ɏɟɔɞɡ, ɧˊɤɠ əŬŰŬůəŮɡɎůŰɖəŮ, ɏɢŮɘ 

ɛɏɔɘůŰɖ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ Ŭɘɢɛɐ ˊɚɖɛɛɡɟɘəɞɨ ɔŮɔɞɜɧŰɞɠ ɛŮ ˊŮɟɑɞŭɞ 

ŮˊŬɜŬűɞɟɎɠ ɛɘəɟɧŰŮɟɖ Űɖɠ ŭŮəŬŮŰɑŬɠ. Ⱥˊɞɛɏɜɤɠ, Űɞ ůɨůŰɖɛŬ ɡˊŮɟɢŮɑɚɘůɖɠ ɛŮɚŮŰɐɗɖəŮ ɛŮ 

ˊŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ ˊɞɚɨ ɛɘəɟɧŰŮɟɖ Űɖɠ ŮɜŭŮŭŮɘɔɛɏɜɖɠ.  

ȼ ɓɟɞɢɧˊŰɤůɖ Űɖɠ 27
ɖɠ

 ȽŬɜɞɡŬɟɑɞɡ 2003 ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ ɏɜŰɞɜɖ əŬɘ ˊɟɞəɎɚŮůŮ ˊɚɖɛɛɡɟɘəɐ 

ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊɚɖɛɛɡɟɘəɧ ɔŮɔɞɜɧɠ ɛŮ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ ́ɞɡ 

ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ˊɚɖůɘɎɕŮɘ ŰŬ 500 ɏŰɖ. ŪŮɤɟŮɑŰŬɘ ɧŰɘ ɏɜŬ ˊɚɖɛɛɡɟɘəɧ ɔŮɔɞɜɧɠ ŬɡŰɞɨ Űɞɡ 

ɛŮɔɏɗɞɡɠ əŬŰŬŰɎůůŮŰŬɘ ɛŮɜ ůŰŬ ůˊɎɜɘŬ űŬɘɜɧɛŮɜŬ, ŬɚɚɎ ůɨɛűɤɜŬ ɛŮ Űɖ ŭɘŮɗɜɐ ˊɟŬəŰɘəɐ 

ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ůŰɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖ ɛŮɚɏŰɖ űɟŬɔɛɎŰɤɜ. 

Ƀɘ ˊŬɟŮɛɓɎůŮɘɠ Ŭˊɧ ŰɟɑŰɞɡɠ ůŰɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ, ɛŮ Űɖɜ əŬŰŬůəŮɡɐ Űɞɘɢɑɞɡ ɡˊŮɟɨɣɤůɖɠ Űɖɠ 

ůŰɏɣɖɠ Űɞɡ, ɏůŰɤ əŬɘ Ŭɜ ŮɑɢŬɜ əŬɚɐ ˊɟɧɗŮůɖ ɔɘŬ Ŭɨɝɖůɖ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ,  

ɛŮɑɤůŬɜ Űɖɜ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ Űɞɡ ŰŮɢɜɘəɞɨ ɏɟɔɞɡ. ȷɜ əŬɘ ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ˊŬɟɏɛɓŬůɖɠ 

ŬɡŰɐɠ əɟɑɜɞɜŰŬɘ ɛɘəɟɐɠ ůɖɛŬůɑŬɠ ůŮ ůɨɔəɟɘůɖ ɛŮ ŰŬ ŭɨɞ ˊŬɟŬˊɎɜɤ ŬɑŰɘŬ ɡˊŮɟˊɐŭɖůɖɠ, ŭŮɜ 

Ŭ́ɨŮɘ ɖ ˊŬɟɏɛɓŬůɖ ɜŬ ŬˊɞŰŮɚŮɑ ŬɡɗŬɑɟŮŰɖ ŮɜɏɟɔŮɘŬ Ŭˊɧ Űɞɡɠ Űɞˊɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ, ˊɞɡ ŭŮɜ 

ŮɑɢŬɜ Űɖɜ ŮɘŭɘəŮɡɛɏɜɖ ɔɜɩůɖ (əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ɞɨŰŮ Űɖɜ ŮɝɞɡůɘɞŭɧŰɖůɖ) ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ 

ůɖɛŬɜŰɘəɩɜ ŰɟɞˊɞˊɞɘɐůŮɤɜ ůŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ɏɟɔɞɡ. 

ȼ ŬɜɤŰɏɟɤ ůŮɘɟɎ Űɤɜ ŬɘŰɘɩɜ ɤɠ ˊɟɞɠ Űɖ ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ɡˊŮɟˊɐŭɖůɖ, ŭŮɜ ůɡɛɓŬŭɑɕŮɘ ɛŮ 

ŰŬ ɛɏɢɟɘ ŰɩɟŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ŮɑɢŬɜ ɔɑɜŮɘ ŬˊɞŭŮəŰɎ. Ȱɤɠ ŰɩɟŬ, ŰŬ ɛɏŰɟŬ ˊɞɡ 

ˊɟɞŰɎɗɖəŬɜ ɔɘŬ ŬˊɞəŬŰɎůŰŬůɖ Űɤɜ ɕɖɛɘɩɜ ŭŮɑɢɜɞɡɜ ɧŰɘ ɤɠ əɨɟɘŮɠ ŬɘŰɑŮɠ ŮɑɢŬɜ ɗŮɤɟɖɗŮɑ ɖ 

ɏɜŰŬůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ˊŬɟŮɛɓɎůŮɘɠ ŰɟɑŰɤɜ ůŰɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ. ɇɞ 
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ɔŮɔɞɜɧɠ ɧŰɘ ˊɟɞŰɎɗɖəŮ Ŭˊɧ Űɞɡɠ ɛɖɢŬɜɘəɞɨɠ Űɞɡ əɚɘɛŬəɑɞɡ ɖ ŮˊŬɜŮəŰɑɛɖůɖ Űɖɠ ɡŭɟɞɚɞɔɑŬɠ 

Űɞɡ ɏɟɔɞɡ ŭŮɑɢɜŮɘ ɧŰɘ ɡˊɐɟɢŮ ɖ ɡˊɞɣɑŬ ˊɘɗŬɜɐɠ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖɠ, ɢɤɟɑɠ ɧɛɤɠ ɜŬ 

ŮɝŮŰŬůŰŮɑ Ŭˊɧ Űɞɡɠ ɑŭɘɞɡɠ.  

 

6.1.2. ɄɟɞŰɎůŮɘɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ Űɞɡ ɏɟɔɞɡ  

ũɘŬ Űɖɜ Ŭˊɞűɡɔɐ ŮˊŬɜɎɚɖɣɖɠ ˊŬɟɧɛɞɘɤɜ əŬŰŬůŰɎůŮɤɜ ɛŮ ŰŬ ˊŮɟɘůŰŬŰɘəɎ Űɞɡ 2003 əŬɘ Űɞɡ 

2008 əɟɑɜŮŰŬɘ ŬɜŬɔəŬɑŬ ɖ ɚɐɣɖ ɛɏŰɟɤɜ, ɏŰůɘ ɩůŰŮ ɜŬ Ŭɟɗɞɨɜ ŰŬ ŬɑŰɘŬ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɖɜ 

ɡˊŮɟˊɐŭɖůɖ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ɜŬ ŬɡɝɖɗŮɑ ɖ ŬůűɎɚŮɘŬ Űɞɡ ɏɟɔɞɡ. 

ɇɞ ˊɟɩŰɞ ˊɟɞŰŮɘɜɧɛŮɜɞ ɛɏŰɟɞ ɔɘŬ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ɖ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖ Űɞɡ ɏɟɔɞɡ ŮɑɜŬɘ 

ɖ ŮˊŬɜŮɝɏŰŬůɖ əŬɘ ŮˊɘəŬɘɟɞˊɞɑɖůɖ Űɖɠ Ɉŭɟɞɚɞɔɘəɐɠ ɀŮɚɏŰɖɠ Űɞɡ, ɏŰůɘ ɩůŰŮ ɜŬ ɚɖűɗɞɨɜ 

ɡˊɧɣɖ ŰŬ ɜɏŬ ɡŭɟɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 

ŰŬɛɘŮɡŰɐɟŬ, ŬɚɚɎ əŬɘ ŰŬ ˊɟŬɔɛŬŰɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ɡŭɟɞɚɞɔɘəɐɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ.  

Ⱥˊɑůɖɠ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ ɖ Ůˊɘɚɞɔɐ ˊɚɖɛɛɨɟŬɠ ůɢŮŭɘŬůɛɞɨ əŬŰɎɚɚɖɚɖɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ 

ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ɗŬ ŮɑɢŮ ɛɘŬ ˊɘɗŬɜɐ ŬůŰɞɢɑŬ Űɞɡ ɏɟɔɞɡ əŬɘ ɖ ɚɐɣɖ ɛɏŰɟɤɜ ɔɘŬ ŬůűŬɚɐ 

ˊŬɟɞɢɏŰŮɡůɖ ŬɡŰɐɠ Űɖɠ ˊɚɖɛɛɨɟŬɠ. ȺəŰɘɛɎŰŬɘ ɧŰɘ ɖ ˊŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɡˊŮɟɢŮɑɚɘůɖɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ ŰɞɡɚɎɢɘůŰɞɜ 500 ŮŰɩɜ əŬɘ ɜŬ 

ɘəŬɜɞˊɞɘŮɑŰŬɘ ɞ ɏɚŮɔɢɞɠ ɛɖ ɡˊŮɟˊɐŭɖůɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ ɔɘŬ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 1000 ɏŰɖ, 

ɛŮ ŮɜŭŮɢɧɛŮɜɖ Ŭɨɝɖůɖ Űɞɡ ŮɚŮɨɗŮɟɞɡ ɨɣɞɡɠ Űɞɡ űɟɎɔɛŬŰɞɠ. 

ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŬ ˊɘɗŬɜɎ ɛɏŰɟŬ ɔɘŬ ŬůűŬɚɐ ˊŬɟɞɢɏŰŮɡůɖ Űɖɠ ɜɏŬɠ ˊɚɖɛɛɨɟŬɠ ůɢŮŭɘŬůɛɞɨ, 

ɧˊɤɠ ɗŬ ˊɟɞəɨɣŮɘ Ŭˊɧ Űɖɜ ŮˊŬɜŮɝɏŰŬůɖ Űɖɠ ɡŭɟɞɚɞɔɑŬɠ.  

ȰɜŬ ˊɘɗŬɜɧ ɛɏŰɟɞ ŮɑɜŬɘ ɖ Ŭˊô Ŭɟɢɐɠ əŬŰŬůəŮɡɐ Ůɜɧɠ ŭŮɨŰŮɟɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ůŰɞ ŬɟɘůŰŮɟɧ 

ŬɜŰɏɟŮɘůɛŬ Űɞɡ űɟɎɔɛŬŰɞɠ, ɛŮ ɛŮɟɘəɐ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ɡˊɎɟɢɞɡůŬɠ ˊŮɟɘɛŮŰɟɘəɐɠ ɞŭɞˊɞɘɑŬɠ. 

ȰɜŬ Ɏɚɚɞ ɛɏŰɟɞ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɖ ɛŮŰŬŰɟɞˊɐ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ ɛŮŰɤˊɘəɞɨ ɡˊŮɟɢŮɘɚɘůŰɐ ůŮ 

ˊɚŮɡɟɘəɧ, ɛŮ ˊŬɟɎɚɚɖɚɖ ŭɘŮɨɟɡɜůɖ Űɖɠ ŭɘɩɟɡɔŬɠ ˊŰɩůɖɠ, Ŭɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɔɘŬ Űɖɜ 

ŬůűŬɚɐ ŬˊŬɔɤɔɐ Űɤɜ ɡŭɎŰɤɜ əŬɗô ɧɚɞ Űɞ ɛɐəɞɠ Űɖɠ. Ȳůɤɠ ɡˊɎɟɢŮɘ ŭɡůəɞɚɑŬ 

ˊɟŬɔɛŬŰɞˊɞɑɖůɖɠ ŬɡŰɐɠ Űɖɠ ɚɨůɖɠ əŬɗɩɠ ɡˊɎɟɢŮɘ ɞɑəɖɛŬ əɞɜŰɎ ůŰɞ ůɖɛŮɑɞ ˊɞɡ ŮɑɜŬɘ 

əŬŰŬůəŮɡŬůɛɏɜɞɠ ɞ ɡˊŮɟɢŮɘɚɘůŰɐɠ. 

ɄɘɗŬɜɐ ɗŬ ɐŰŬɜ ŬəɧɛŬ əŬɘ ɖ ɚɨůɖ Ŭɜɨɣɤůɖɠ Űɖɠ ůŰɏɣɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ. ŪŬ ɏˊɟŮˊŮ, ɧɛɤɠ, 

ɜŬ ůɡɜɞŭŮɨŮŰŬɘ ɛŮ Ŭɨɝɖůɖ Űɖɠ ůŰɏɣɖɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ˊŮɟɘɛŮŰɟɘəɎ.  

ŪŬ ɐŰŬɜ ɢɟɐůɘɛɞ, ˊɟɘɜ Ŭˊɧ əɎɗŮ Ɏɚɚɞ ɛɏŰɟɞ, ɜŬ ɔɑɜŮɘ ɛɘŬ ŰɞˊɞɔɟŬűɘəɐ ŬˊɞŰɨˊɤůɖ Űɖɠ 

ůŰɏɣɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ, Űɖɠ ˊŮɟɘɛɏŰɟɞɡ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ əŬɘ Űɖɠ ɚŮəɎɜɖɠ əŬŰɎəɚɡůɖɠ, əŬɗɩɠ 

ɡˊɎɟɢɞɡɜ ŬɛűɘɓɞɚɑŮɠ ɔɘŬ ŰŬ ŰŮɚɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ, Űɧůɞ ɚɧɔɤ Űɤɜ ŬɚɚŬɔɩɜ ˊɞɡ 
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ŬˊɞűŬůɑůŰɖəŬɜ əŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ɏɟɔɞɡ, ɧůɞ əŬɘ ɚɧɔɤ Űɤɜ ŮɟɔŬůɘɩɜ Ŭ́ ɞəŬŰɎůŰŬůɖɠ 

ˊɞɡ ɏɔɘɜŬɜ. 

ɇɏɚɞɠ, ŬɟəŮŰɎ Ŭˊɧ ŰŬ ɛɏŰɟŬ ŬˊɞəŬŰɎůŰŬůɖɠ ˊɞɡ ŮɑɢŬɜ ˊɟɞŰŮɑɜŮɘ ɞɘ ɛɖɢŬɜɘəɞɑ ɛŮŰɎ Űɖɜ 

ŬɡŰɞɣɑŬ, ŭŮɜ ɏɢɞɡɜ ɡɚɞˊɞɘɖɗŮɑ. ȾɎˊɞɘŬ Ŭˊɧ ŬɡŰɎ ɏɢɞɡɜ ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ 

Űɞɡ ɏɟɔɞɡ, ɧˊɤɠ ɖ ŬůűŬɚŰɧůŰɟɤůɖ Űɖɠ ɞŭɞɨ ˊɞɡ ɞŭɖɔŮɑ ůŰɞ ɏɟɔɞ, ɏŰůɘ ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ 

ɖ ˊɟɧůɓŬůɖ ůŮ ŬɡŰɧ əŬɘ ɡˊɧ ŭɡůɛŮɜŮɑɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɞɘ ŬˊŬɟŬɑŰɖŰɞɘ ɢŮɘɟɘůɛɞɑ, ŬɚɚɎ əŬɘ ɖ əŬŰŬůəŮɡɐ Űɤɜ əŬɜŬɚɘɩɜ ůŰɖ 

ŮˊŬűɐ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ ɛŮ ŰŬ ŬɜŰŮɟŮɑůɛŬŰŬ, ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ  ŭɘŬɓɟɩůŮɤɜ. ȰŰůɘ, ɗŬ ɐŰŬɜ 

ůəɧˊɘɛɞ, ɛŬɕɑ ɛŮ ŰŬ ɛɏŰɟŬ ɔɘŬ Űɖɜ ŬůűŬɚɐ ˊŬɟɞɢɏŰŮɡůɖ ůŰɖɠ ɜɏŬɠ ˊɚɖɛɛɨɟŬɠ ůɢŮŭɘŬůɛɞɨ, 

ɜŬ ɡɚɞˊɞɘɖɗɞɨɜ əŬɘ ŰŬ ɛɏŰɟŬ ŬˊɞəŬŰɎůŰŬůɖɠ ˊɞɡ ŮɑɢŬɜ ˊɟɞŰŬɗŮɑ Űɞ 2003. 

 

6.2. ũŮɜɘəɎ ɔɘŬ Űɖɜ ȷůűɎɚŮɘŬ Űɤɜ ūɟŬɔɛɎŰɤɜ 

ɀŮ Ŭűɞɟɛɐ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ űɟɎɔɛŬŰɞɠ Űɞɡ ɀɡɚɞˊɧŰŬ, ŭɘŬˊɘůŰɩɜŮŰŬɘ ɖ ŬɜɎɔəɖ ɔɘŬ 

ŮˊŬɜŮɝɏŰŬůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬŭŮɘɞŭɞŰɐůŮɤɜ əŬɘ ŮɔəɟɑůŮɤɜ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɛŮɚɏŰɖ əŬɘ 

əŬŰŬůəŮɡɐ Ůɜɧɠ űɟɎɔɛŬŰɞɠ ŬɚɚɎ əŬɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ əŬɘ ůɡɜŰɐɟɖůɖ ŬɡŰɞɨ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ɀɡɚɞˊɧŰŬ, ɡˊɐɟɢŬɜ ŮɜŭŮɑɝŮɘɠ ɔɘŬ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖ Ŭˊɧ Űɖ 

ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ Űɞɡ 1994, Űɖɜ ɡˊŮɟˊɐŭɖůɖ Űɞɡ 2003 əŬɘ Űɖ ɛɘəɟɧŰŮɟɖɠ əɚɑɛŬəŬɠ 

ɡˊŮɟˊɐŭɖůɖ Űɞɡ 2008, ɛɏɢɟɘ ůɐɛŮɟŬ ɧɛɤɠ, ŭŮɜ ɏɢɞɡɜ ɚɖűɗŮɑ ɛɏŰɟŬ əŬŰɎɚɚɖɚŬ ɩůŰŮ ɜŬ 

ŬɝɘɞɚɞɔɖɗŮɑ ŬɟɢɘəɎ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖɠ əŬɘ Ůɜ ůɡɜŮɢŮɑŬ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ.  

Ƀ əɑɜŭɡɜɞɠ Űɖɠ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖɠ ɧɛɤɠ, ŭŮɜ ŮɑɜŬɘ ɞ ɛɧɜɞɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬˊŮɘɚŮɑ Űɖɜ 

ŬůűɎɚŮɘŬ Ůɜɧɠ űɟɎɔɛŬŰɞɠ. ɆŰɞ űɟɎɔɛŬ Űɞɡ ɀɡɚɞˊɧŰŬ, ɞ ŭɘŬɢŮɘɟɘůŰɐɠ Űɞɡ ɏɟɔɞɡ, ˊɟɞɢɩɟɖůŮ 

ůŮ ŮˊɏɛɓŬůɖ ůŰɞɜ ɡˊŮɟɢŮɘɚɘůŰɐ, ůŮ ɏɜŬ ůŰɞɘɢŮɑɞ ˊɞɡ ŮɑɜŬɘ əɟɑůɘɛɞ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ ɧɚɞɡ 

Űɞɡ ɏɟɔɞɡ, ɢɤɟɑɠ ɜŬ ůɡɛɓɞɡɚŮɡɗŮɑ Űɞɜ əɨɟɘɞ Űɞɡ ɏɟɔɞɡ ɐ Űɞ ɛŮɚŮŰɖŰɐ. ȼ ŮˊɏɛɓŬůɖ ŬɡŰɐ 

ɐŰŬɜ ŭɡɜɖŰɘəɎ Ůˊɘəɑɜŭɡɜɖ əŬɘ ɛŮɑɤɜŮ ůŰɞ ɛɘůɧ Űɖɜ ˊŬɟɞɢŮŰŮɡŰɘəɐ ɘəŬɜɧŰɖŰŬ Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ. ɄŬɟô ɧɚŬ ŬɡŰɎ Űɞ ɏɟɔɞ ɚŮɘŰɞɡɟɔɞɨůŮ ɛŮ Űɞ ˊɟɧůɗŮŰɞ Űɞɘɢɑɞ ɔɘŬ ŰɞɡɚɎɢɘůŰɞɜ 6 

ɢɟɧɜɘŬ, ɢɤɟɑɠ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ɖ ŮˊɘəɘɜŭɡɜɧŰɖŰŬ Űɖɠ ŮˊɏɛɓŬůɖɠ ŬɡŰɐɠ. 

ɇɏɚɞɠ, Ɏɚɚɞ ɏɜŬ ˊɟɧɓɚɖɛŬ ŬˊɞŰŮɚŮɑ ɖ ɏɚɚŮɘɣɖ ůɡɜŰɐɟɖůɖɠ Űɤɜ ɏɟɔɤɜ. ɉŬɟŬəŰɖɟɘůŰɘəɧ 

ˊŬɟɎŭŮɘɔɛŬ Űɖɠ ɏɚɚŮɘɣɖɠ ŬɡŰɐɠ, ŮɑɜŬɘ ɧŰɘ ɛɏůŬ ůŰɖ ŭɘɩɟɡɔŬ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰŮɑ ŮɑɢŮ űɡŰɟɩůŮɘ 

ŰɞɡɚɎɢɘůŰɞɜ Ŭˊɧ Űɞ 2003 ɛɘŬ ůɡəɘɎ, ɖ ɞˊɞɑŬ  ɡˊɐɟɢŮ ɛɏɢɟɘ əŬɘ Űɞɜ Ƚɞɨɜɘɞ Űɞɡ 2014.  

ȺɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ ˊɘɗŬɜɧ, ˊŬɟɧɛɞɘŮɠ ŮɜŭŮɑɝŮɘɠ ɡˊɞŭɘŬůŰŬůɘɞɚɧɔɖůɖɠ ɜŬ ɡˊɎɟɢɞɡɜ əŬɘ ůŮ ɎɚɚŬ 

əŬŰŬůəŮɡŬůɛɏɜŬ űɟɎɔɛŬŰŬ ůŰɖɜ ȺɚɚɎŭŬ, ɞɘ ɞˊɞɑŮɠ ɜŬ ɛɖɜ ɏɢɞɡɜ ŬɝɘɞɚɞɔɖɗŮɑ. Ⱥɜɩ ŮɑɜŬɘ 
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ɓɏɓŬɘɞ, ɧŰɘ ɡˊɎɟɢɞɡɜ ˊŮɟɘˊŰɩůŮɘɠ űɟŬɔɛɎŰɤɜ ɛŮ ˊɟɞɓɚɐɛŬŰŬ ůŰɖ ůɡɜŰɐɟɖůɖ əŬɘ Űɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ. 

ɈˊɎɟɢŮɘ ɏɚɚŮɘɣɖ ɧɛɤɠ, Ůɜɧɠ əŬŰɎɚɚɖɚɞɡ ɛɖɢŬɜɘůɛɞɨ ˊɞɡ ɗŬ ŮɜŰɞˊɑɕŮɘ ŬɜɎɚɞɔŮɠ ŮɜŭŮɑɝŮɘɠ 

əŬɘ ˊɟɞɓɚɐɛŬŰŬ, ɗŬ ŰŬ ŬɝɘɞɚɞɔŮɑ əŬɘ ɧˊɞɡ ɡˊɎɟɝŮɘ ŬɜɎɔəɖ ɗŬ ŮˊŮɛɓŬɑɜŮɘ. 

ȹŮŭɞɛɏɜɞɡ ɧŰɘ ŰŬ űɟɎɔɛŬŰŬ ŮɑɜŬɘ ɕɤɜŰŬɜɞɑ ɞɟɔŬɜɘůɛɞɑ, ˊɞɡ ɢɟɐɕɞɡɜ ůɡɜŮɢɞɨɠ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ əŬɘ Űɖɠ ůɡɜŰɐɟɖůɐɠ Űɞɡɠ, ɖ ŬɜɎɔəɖ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ 

ŰɏŰɞɘɞɡ ɛɖɢŬɜɘůɛɞɨ ŮɑɜŬɘ ɎɛŮůŬ ŮˊɘɓŮɓɚɖɛɏɜɖ.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 

 

ɛʅɼʇʅʋɾʍɻʒʅʆʘʏ ɚʉɻʒʋʍʘʏ 

 

[1]  ɁɞɛŬɟɢɘŬəɐ ȷɡŰɞŭɘɞɑəɖůɖ ȾɡəɚɎŭɤɜ, ɇɖɚŮɞɛɞɘɞŰɡˊɑŬ (fax) ɛŮ ɗɏɛŬ : ɆɡɔəɟɧŰɖůɖ 

ȺˊɘŰɟɞˊɩɜ ȷˊɞŰɑɛɖůɖɠ Ȼɖɛɘɩɜ ɄɚɖɛɛɨɟŬɠ, 21-02-2003.  

[2]  ȺɊȽȿɃɁ ȺɄȺ - ȹ. ȸŬɥɜɎɚɖɠ, çɃɟɘůŰɘəɐ ɀŮɚɏŰɖ ȿɘɛɜɞŭŮɝŬɛŮɜɐɠ ɀɡɚɞˊɞŰɎɛɞɡ 

Ɂɐůɞɡ Ȳɞɡ,è ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ , ȹɘŮɨɗɡɜůɖ ɇŮɢɜɘəɩɜ ɀŮɚŮŰɩɜ & ȾŬŰŬůəŮɡɩɜ, 

ȷɗɐɜŬ, 1992. 

[3]  ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ, ȸɟɞɢɞɛŮŰɟɘəɏɠ əŬɘ ȷɜŮɛɞɛŮŰɟɘəɏɠ ɄŬɟŬŰɖɟɐůŮɘɠ, Ȳɞɠ, ȾɡəɚɎŭŮɠ, 

2003.  

[4]  ȹɐɛɞɠ ȽɖŰɩɜ, ɇɖɚŮɞɛɞɘɞŰɡˊɑŬ (fax) ɛŮ ɗɏɛŬ : ȷɜŬűɞɟɎ ɔɘŬ əŬŰŬůŰɟɞűɏɠ ˊɞɡ 

ˊɟɞəɚɐɗɖəŬɜ ůŰɖɜ Ɂɐůɞ Ȳɞ Ŭˊɧ ˊɚɖɛɛɨɟŮɠ, Ȳɞɠ, ȾɡəɚɎŭŮɠ, 27 ȽŬɜɞɡŬɟɑɞɡ 2003.  

[5]  ũŮɜɘəɐ ũɟŬɛɛŬŰŮɑŬ ɄŮɟɘűɏɟŮɘŬ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, ɇɖɚŮɞɛɞɘɞŰɡˊɑŬ (fax) ɛŮ ɗɏɛŬ : 

ɈˊŮɟɢŮɑɚɘůɖ ūɟɎɔɛŬŰɞɠ Ȳɞɡ, 27 ȽŬɜɞɡŬɟɑɞɡ 2003.  

[6]  ũŮɜɘəɐ ũɟŬɛɛŬŰŮɑŬ ɄɞɚɘŰɘəɐɠ ɄɟɞůŰŬůɑŬɠ, ɇɖɚŮɞɛɞɘɞŰɡˊɑŬ (fax) ɛŮ ɗɏɛŬ : 

ȿɘɛɜɞŭŮɝŬɛŮɜɏɠ - ūɟɎɔɛŬŰŬ, 28 ȽŬɜɞɡŬɟɑɞɡ 2003.  

[7]  ȹ. ɄɟŬůůɎɠ, çȷɜɡˊɞɚɧɔɘůŰŮɠ əŬŰŬůŰɟɞűɏɠ ůŰɖɜ Ȳɞ Ŭˊɧ Űɘɠ ůűɞŭɟɏɠ ɓɟɞɢɞˊŰɩůŮɘɠ,è 

Ⱦɞɘɜɐ ũɜɩɛɖ, 30 ȽŬɜɞɡɎɟɘɞɠ 30 ȽŬɜɞɡŬɟɑɞɡ 2003.  

[8]  ȾŬɟŬůŬɢɘɜɑŭɖɠ ɃŭɡůůɏŬɠ, Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ űɤŰɞɔɟŬűɘɩɜ, 29-01-2003.  

[9]  ɀ. ɆŰŮűŬŭɞɨɟɞɠ əŬɘ Ƀ. ȾŬɟŬůŬɢɘɜɑŭɖɠ, çȻɖɛɘɏɠ ůŰɞ ɏɟɔɞ "ȿɘɛɜɞŭŮɝŬɛŮɜɐ 

ɀɡɚɞˊɞŰɎɛɞɡ Ɂɐůɞɡ Ȳɞɡ" ɚɧɔɤ ɡˊŮɟˊɐŭɖůɖɠ Űɞɡ ŬɜŬɢɩɛŬŰɞɠ - ɇŮɢɜɘəɐ ȰəɗŮůɖ 

ɎɛŮůɤɜ ŮɟɔŬůɘɩɜ ŬˊɞəŬŰɎůŰŬůɖɠ Űɤɜ ɕɖɛɘɩɜ.,è 2003. 

[10]  ɀ. ɆŰŮűŬŭɞɨɟɞɠ, çɈˊŮɟˊɐŭɖůɖ ūɟɎɔɛŬŰɞɠ ŮˊɘˊɞŰɎɛɘŬɠ ȿɘɛɜɞŭŮɝŬɛŮɜɐɠ 

ɀɡɚɞˊɞŰɎɛɞɡ Ɂɐůɞɡ Ȳɞɡ - ȷɛŮůŮɠ ŮɜɏɟɔŮɘŮɠ,è 31 ȽŬɜɞɡŬɟɑɞɡ 2003. 

[11]  ȾŬɟŬůŬɢɘɜɑŭɖɠ ɃŭɡůůɏŬɠ, ɄɞɚɘŰɘəɧɠ ɛɖɢŬɜɘəɧɠ ɡˊɎɚɚɖɚɞɠ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ũŮɤɟɔɑŬɠ 

əŬɘ ɛɏɚɞɠ Űɞɡ əɚɘɛŬəɑɞɡ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɑɖůŮ ŬɡŰɞɣɑŬ ůŰɞ ɏɟɔɞ ůŰɘɠ 29-01-2003, 

Ʉɟɞůɤˊɘəɐ ɛŬɟŰɡɟɑŬ, 2014.  

[12]  ȹɐɛɞɠ ȽɖŰɩɜ, ɇɖɚŮɞɛɞɘɞŰɡˊɑŬ (fax) ɛŮ ɗɏɛŬ : ȷˊɞəŬŰɎůŰŬůɖ ɕɖɛɘɩɜ, 28 ūŮɓɟɞɡŬɟɑɞɡ 

2003.  



62 

 

[13]  Ⱥɚɚɖɜɘəɐ ȺˊɘŰɟɞˊɐ ɀŮɔɎɚɤɜ ūɟŬɔɛɎŰɤɜ, ŮɜɖɛŮɟɤŰɘəɧ űɡɚɚɎŭɘɞ ɛŮ ŰɑŰɚɞ "ɇŬ 

ūɟɎɔɛŬŰŬ Űɖɠ ȺɚɚɎŭŬɠ", 2013.  

[14]  ũ. ɀˊŬɥɟŬəŰɎɟɖɠ, çȾŬŰŬůəŮɡɐ ȿɘɛɜɞŭŮɝŬɛŮɜɐɠ ɀɡɚɞˊɞŰɎɛɞɡ Ɂɐůɞɡ Ȳɞɡ - 

ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ȺɟɔŬůɑŮɠ,è ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ ɇɛɐɛŬ ɀŮɚŮŰɩɜ & ȾŬŰŬůəŮɡɩɜ, 

ȷɗɐɜŬ, 1994. 

[15]  ɈˊɞɡɟɔŮɑɞ ȷɔɟɞŰɘəɐɠ ȷɜɎˊŰɡɝɖɠ əŬɘ ɇɟɞűɑɛɤɜ, ɖɚŮəŰɟɞɜɘəɧ ŬɟɢŮɑɞ Excel ɔɘŬ Űɞ ɏɟɔɞ : 

ɀɡɚɞˊɧŰŬɛɞɠ Ȳɞɡ.  

[16]  ɀˊŬɥɟŬəŰɎɟɖɠ ũɘɩɟɔɞɠ, Ⱥˊɘɓɚɏˊɤɜ Űɞɡ ɏɟɔɞɡ Ŭˊɧ Űɞ ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ, ˊɟɞůɤˊɘəɐ 

ŮˊɘəɞɘɜɤɜɑŬ, 2014.  

[17]  ȹ.ȾɞɡŰůɞɔɘɎɜɜɖɠ-Ū.ɂŬɜɗɧˊɞɡɚɞɠ, ɇŮɢɜɘəɐ ɈŭɟɞɚɞɔɑŬ, ȷɗɐɜŬ: Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ 

ɄɞɚɡŰŮɢɜŮɑɞ, 1999.  

[18]  Ɂ.ɀŬɛɎůɖɠ, ɆɖɛŮɘɩůŮɘɠ ɇŮɢɜɘəɐɠ ɈŭɟɞɚɞɔɑŬɠ 5ɞɡ ŮɝŬɛɐɜɞɡ, ɛɎɗɖɛŬ ɔɘŬ ɧɛɓɟɡŮɠ 

əŬɛˊɨɚŮɠ.  

[19]  Ū. ɄŬˊŬɚɎɛˊɟɞɡ, çȰɟŮɡɜŬ ɔɘŬ Űɖɜ ŬŮɘűɧɟɞ ŬɜɎˊŰɡɝɖ ůŰɖɜ Ȳɞ,è 2006. 

[20]  ɀ.ȷ.ɀɘɛɑəɞɡ-Ⱥ.ȷ.ɀˊŬɚŰɎɠ, ɇŮɢɜɘəɐ ɈŭɟɞɚɞɔɑŬ, ȷŪȼɁȷ: ɄŬˊŬůɤŰɖɟɑɞɡ, 2006.  

[21]  ɀ. ȸŬűŮɘɎŭɖɠ, ɈŭɟɞɚɞɔɑŬ-ɉɟɧɜɞɠ ɆɡɔəɏɜŰɟɤůɖɠ, ɇɞɛɏŬɠ ɈŭɟŬɡɚɘəɐɠ əŬɘ ŰŮɢɜɘəɐɠ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ȷɄŪ, 2001.  

[22]  ȷ. ȾɤŰůɐɠ, çȹɘŮɟŮɨɜɖůɖ Ƚůɢɡɟɩɜ ȸɟɞɢɞˊŰɩůŮɤɜ əŬɘ ȾŬŰɎɟŰɘůɖ ȳɛɓɟɘɤɜ ȾŬɛˊɨɚɤɜ 

ůŰŬ ɁɖůɘɎ Űɞɡ ȷɘɔŬɑɞɡ,è ȷɗɐɜŬ, 2005. 

[23]  VEN TE CHOW, Open-Channel Hydraulics, THE BLACKBURN PRESS, 1959.  

[24]  ɀˊŬɥɟŬəŰɎɟɖɠ ũɘɩɟɔɞɠ, Ⱥˊɘɓɚɏˊɤɜ Űɞɡ ɏɟɔɞɡ Ŭˊɧ Űɞ ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ, ˊɟɞůɤˊɘəɧ 

ŬɟɢŮɑɞ űɤŰɞɔɟŬűɘɩɜ.  

[25]  ɄɞɡůůŬɑɞɠ ũɘɩɟɔɞɠ , ˊɟɩɖɜ ŭɐɛŬɟɢɞɠ Ɂɐůɞɡ Ȳɞɡ, ˊɟɞůɤˊɘəɐ ŮˊɘəɞɘɜɤɜɑŬ, 2014.  

[26]  ɇ. ȾŬŰůŬɟɏɚɖɠ, çɀɖɢŬɜɘəɐ Űɤɜ ɅŮɡůŰɩɜ, ɛɎɗɖɛŬ əɞɟɛɞɨ 4ɞɡ ŮɝŬɛɐɜɞɡ, ɀɏɗɞŭɞɘ əŬɘ 

ȺűŬɟɛɞɔɏɠ Ɉˊɞɚɞɔɘůɛɞɨ,è Ɇɢɞɚɐ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ., ȷɗɐɜŬ, ɀɎɘɞɠ 2011. 

[27]  ɇ. ȾŬŰůŬɟɏɚɖɠ, çȺűŬɟɛɞůɛɏɜɖ ɈŭɟŬɡɚɘəɐ, ɛɎɗɖɛŬ 5ɞɡ ŮɝŬɛɐɜɞɡ, ɀɏɗɞŭɞɘ əŬɘ 

ȺűŬɟɛɞɔɏɠ Ɉˊɞɚɞɔɘůɛɞɨ,è Ɇɢɞɚɐ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ, Ⱥ.ɀ.Ʉ., ȷɗɐɜŬ, ɃəŰɩɓɟɘɞɠ 



63 

 

2010. 

[28]  ɀɖɢŬɐɚ ɄŮŰɟɧˊɞɡɚɞɠ, ŭɐɛŬɟɢɞɠ Űɖɠ Ɂɐůɞɡ Ȳɞɡ, ˊɟɞůɤˊɘəɐ ŮˊɘəɞɘɜɤɜɑŬ, 2014.  

[29]  ȹ. ɄɟŬůůɞɠ, çȾŬŰŬůŰɟɞűɘəɐ ɖ əŬəɞəŬɘɟɑŬ ůŰɖɜ Ȳɞ,è Ⱦɞɘɜɐ ũɜɩɛɖ, 13 ūŮɓɟɞɡŬɟɑɞɡ 

2008.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



64 

 

ɄȺɅȽȺɉɃɀȺɁȷ Ɇɉȼɀȷɇȷ 

ɆɢɐɛŬ 1: ȹɖɛɞůɑŮɡɛŬ Űɞˊɘəɞɨ Űɨˊɞɡ [7] .................................................................................. 5 

ɆɢɐɛŬ 2 : ȯˊɞɣɖ ůŰɏɣɖɠ Űɞɡ űɟɎɔɛŬŰɞɠ, 29-01-2003 [8] ........................................................ 7 

ɆɢɐɛŬ 3 : ȹɘɎɓɟɤůɖ ůŰɖɜ ŮˊŬűɐ Űɞɡ ŬɟɘůŰŮɟɞɨ ŬɜŰŮɟŮɑůɛŬŰɞɠ, 29-01-2003 [8] .................... 7 

ɆɢɐɛŬ 4 : ȺˊɘɢɤɛŬŰɩůŮɘɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɔɨɟɤ Ŭˊɧ Űɞ ɗɎɚŬɛɞ Űɤɜ ŭɘəɚɑŭɤɜ, 29-01-2003 [8] . 8 

ɆɢɐɛŬ 5 : ȹɘɎɓɟɤůɖ ůŰɖɜ ɞŭɧ ˊŬɟŬɚɑŬɠ-ɏɟɔɞɡ, 29-01-2003 [8] .............................................. 8 

ɆɢɐɛŬ 6 : ȹɘɎɓɟɤůɖ ɗŮɛŮɚɑɤůɖɠ ɞŭɞɨ ˊɞɡ ɞŭɖɔŮɑ ůŰɞ ɗɎɚŬɛɞ ŭɘəɚɑŭɤɜ, 29-01-2003 [8] .... 10 

ɆɢɐɛŬ 7 : ȹɘɎɓɟɤůɖ ůŰɖɜ ˊŬɟŬɚɑŬ Űɞɡ ɀɡɚɞˊɞŰɎɛɞɡ [8] ..................................................... 10 

ɆɢɐɛŬ 8 : Ūɏůɖ ɏɟɔɞɡ [2] ........................................................................................................ 14 

ɆɢɐɛŬ 9 : ɆəŬɟɑűɖɛŬ Űɞɡ əŬŰɎɜŰɖ ˊɟŬɜɞɨɠ Űɞɡ űɟɎɔɛŬŰɞɠ ˊɟɘɜ əŬɘ ɛŮŰɎ Űɖɜ ˊɚɖɛɛɨɟŬ Űɖɠ 

27ɖɠ ȽŬɜɞɡŬɟɑɞɡ 2003 əŬɘ ˊɟɞŰŮɘɜɧɛŮɜɖ ŬˊɞəŬŰɎůŰŬůɖ [9] .................................................. 16 

ɆɢɐɛŬ 10 : ɇɡˊɘəɐ ŭɘŬŰɞɛɐ űɟɎɔɛŬŰɞɠ ůŰɖɜ Ŭɟɢɘəɐ ɛŮɚɏŰɖ [2] ............................................. 17 

ɆɢɐɛŬ 11 : ȿŮˊŰɞɛɏɟŮɘŬ ůŰŮɔɎɜɤůɖɠ Ŭˊɧ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ [14] ......................... 19 

ɆɢɐɛŬ 12 : ȹɘɎɔɟŬɛɛŬ ɉɤɟɖŰɘəɧŰɖŰŬɠ - ɆŰɎɗɛɖɠ  [15] ......................................................... 20 

ɆɢɐɛŬ 13 : ɀŮŰɟɐůŮɘɠ ˊɎɜɤ ůŰɞ ŭŮɝɑ əŬɗɞŭɖɔɖŰɘəɧ Űɞɘɢɑɞ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ / ȯˊɞɣɖ Űɞɡ 

ɡˊŮɟɢŮɘɚɘůŰɐ Ŭˊɧ  ŰŬ ŬɜɎɜŰɖ ................................................................................................... 22 

ɆɢɐɛŬ 14 : ȿŮˊŰɞɛɏɟŮɘŬ ŭɘɎůŰɟɤůɖɠ ɛŮɛɓɟɎɜɖɠ - ɄŮɟɘɛŮŰɟɘəɐ ɞŭɞˊɞɘɑŬ [14] ..................... 24 

ɆɢɐɛŬ 15 : ɈɣɞɔɟŬűɘəɐ ȾŬɛˊɨɚɖ .......................................................................................... 26 

ɆɢɐɛŬ 16 : ũŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ ɜɐůɞɡ Ȳɞɡ............................................................................... 29 

ɆɢɐɛŬ 17 : H ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Ŭˊɧ Űɞ Google earth.............................................................. 30 

ɆɢɐɛŬ 18 : ɀɐɚɞɠ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɞɔɟɎűɞɡ) [22] ................................................................... 33 

ɆɢɐɛŬ 19 : ŪɐɟŬ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɧɛŮŰɟɞɡ) [22]...................................................................... 33 

ɆɢɐɛŬ 20 : ɀɐɚɞɠ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɧɛŮŰɟɞɡ) [22] ................................................................... 34 

ɆɢɐɛŬ 21 : ɁɎɝɞɠ (ŭŮŭɞɛɏɜŬ ɓɟɞɢɧɛŮŰɟɞɡ) [22] .................................................................... 34 

ɆɢɐɛŬ 22 : ȰɜŰŬůɖ ɓɟɞɢɐɠ ...................................................................................................... 35 

ɆɢɐɛŬ 23 : Ʉɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɔɘŬ 50 ɏŰɖ ................................................................. 37 

ɆɢɐɛŬ 24 : Ʉɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɔɘŬ 100 ɏŰɖ ............................................................... 38 

ɆɢɐɛŬ 25 : Ʉɚɖɛɛɡɟɘəɐ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ ɔɘŬ 500 ɏŰɖ ............................................................... 38 

ɆɢɐɛŬ 26 : ȴɣɞɠ űŮɟŰɩɜ ůɡɔəɟŬŰɖɛɏɜɤɜ ůŰɖɜ ˊŮɟɑűɟŬɝɖ [8] .............................................. 40 

ɆɢɐɛŬ 27 : ɆŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ (ɏŰɞɠ 2014) ..................................................................... 41 



65 

 

ɆɢɐɛŬ 28 : ɇɞɘɢɑɞ ˊɎɜɤ ůŰɖ ůŰɏɣɖ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ [24] ..................................................... 44 

ɆɢɐɛŬ 29 : ȿŮɘŰɞɡɟɔɑŬ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ ɛŬɕɑ ɛŮ Űɞ ˊɟɧůɗŮŰɞ Űɞɘɢɑɞ ůŰɘɠ 18-02-1997 [24] . 45 

ɆɢɐɛŬ 30 : ȿŮɘŰɞɡɟɔɑŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ɛŮ Űɖ ůŰɎɗɛɖ Űɞɡ ɜŮɟɞɨ ŮɚɎɢɘůŰŬ ˊɘɞ ɢŬɛɖɚɎ Ŭˊɧ Űɖ 

ůŰɏɣɖ Űɞɡ űɟɎɔɛŬŰɞɠ ůŰɘɠ 18-02-1997 [24] ............................................................................ 46 

ɆɢɐɛŬ 31 : ȹɘɩɟɡɔŬ ŮəŰɟɞˊɐɠ ŭŮɝɘɞɨ ɢŮɘɛɎɟɟɞɡ - űɎůɖ əŬŰŬůəŮɡɐɠ - ȹŮəɏɛɓɟɘɞɠ 1993 [24]

 .................................................................................................................................................. 49 

ɆɢɐɛŬ 32 : ȹɘɩɟɡɔŬ ŮəŰɟɞˊɐɠ ŭŮɝɘɞɨ ɢŮɘɛɎɟɟɞɡ - ɀɎɘɞɠ 2014 [24] ...................................... 50 

ɆɢɐɛŬ 33 : ȹɘɩɟɡɔŬ ŮəŰɟɞˊɐɠ ŬɟɘůŰŮɟɞɨ ɢŮɘɛɎɟɟɞɡ - ɀɎɘɞɠ 2014 [24] ................................ 50 

ɆɢɐɛŬ 34 : ȹɘɎɓɟɤůɖ ɡˊɞůŰɟɩɛŬŰɞɠ ɛŮɛɓɟɎɜɖɠ ůŰɖ űɎůɖ əŬŰŬůəŮɡɐɠ ɚɧɔɤ ŬůŰɞɢɑŬɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŮəŰɟɞˊɐɠ [24] ....................................................................................................... 51 

ɆɢɐɛŬ 35 : ȹɘɎɓɟɤůɖ ɡˊɞůŰɟɩɛŬŰɞɠ ɛŮɛɓɟɎɜɖɠ ůŰɖ űɎůɖ əŬŰŬůəŮɡɐɠ ɚɧɔɤ ŬůŰɞɢɑŬɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŮəŰɟɞˊɐɠ [24] ....................................................................................................... 51 

ɆɢɐɛŬ 36 : ȷɨɝɖůɖ ɨɣɞɡɠ ˊɚŮɡɟɘəɩɜ Űɞɘɢɑɤɜ ůŰɖ ɢŬɚɘəɞˊŬɔɑŭŬ Űɞɡ ŭŮɝɘɞɨ ɢŮɘɛɎɟɟɞɡ [24] 52 

ɆɢɐɛŬ 37 : ȹɖɛɞůɑŮɡɛŬ Űɞɡ Űɞˊɘəɞɨ Űɨˊɞɡ ɔɘŬ Űɞ ˊŮɟɘůŰŬŰɘəɧ Űɖɠ 8ɖɠ ūŮɓɟɞɡŬɟɑɞɡ 2008 

[29] ........................................................................................................................................... 56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



66 

 

ɄȺɅȽȺɉɃɀȺɁɃȽ ɄȽɁȷȾȺɆ 

ɄɑɜŬəŬɠ 1 : ɄɑɜŬəŬɠ ůŰɎɗɛɖɠ - ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ [15] ..................................... 16 

ɄɑɜŬəŬɠ 2 : Ɉˊɞɚɞɔɘůɛɧɠ ɀɏůɞɡ ɈɣɧɛŮŰɟɞɡ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ ........................................ 27 

ɄɑɜŬəŬɠ 3 : ȺəŰɑɛɖůɖ ůɡɜŰŮɚŮůŰɐ Ŭˊɞɟɟɞɐɠ [18] . ɆűɎɚɛŬ! ȹŮɜ ɏɢŮɘ ɞɟɘůŰŮɑ ůŮɚɘŭɞŭŮɑəŰɖɠ. 

ɄɑɜŬəŬɠ 4 : ȹɘɎűɞɟɞɘ ŮɛˊŮɘɟɘəɞɑ Űɨˊɞɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ........ 31 

ɄɑɜŬəŬɠ 5 : ȰɜŰŬůɖ ɓɟɞɢɧˊŰɤůɖɠ ɔɘŬ ɇ= 20, 50, 100 əŬɘ 500 ɏŰɖ ......................................... 35 

ɄɑɜŬəŬɠ 6 : Ʉɚɖɛɛɡɟɘəɐ ɄŬɟɞɢɐ ȷɘɢɛɐɠ ɔɘŬ ɇ= 20, 50, 100 əŬɘ 500 ɏŰɖ ............................. 37 

ɄɑɜŬəŬɠ 7 : ȺɜŰɎůŮɘɠ ɓɟɞɢɧˊŰɤůɖɠ ɔɘŬ ɓɟɞɢɐ ŭɘɎɟəŮɘŬɠ 14 ɤɟɩɜ ........................................ 39 

ɄɑɜŬəŬɠ 8 : ɀɏɔɘůŰɖ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ ɡˊŮɟɢŮɘɚɘůŰɐ ˊɟɘɜ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ Űɞɘɢɑɞɡ [23]

 .................................................................................................................................................. 47 

ɄɑɜŬəŬɠ 9 : ɀɏɔɘůŰɖ ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ ɡˊŮɟɢŮɘɚɘůŰɐ ɛŮŰɎ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ Űɞɘɢɑɞɡ [23] 

[26] ........................................................................................................................................... 47 

ɄɑɜŬəŬɠ 10 : ɄŬɟɞɢɐ ůɢŮŭɘŬůɛɞɨ Űɞɡ ɡˊŮɟɢŮɘɚɘůŰɐ, ɛŮŰɎ Űɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ [23] 49 

ɄɑɜŬəŬɠ 11 : ȰɜŰŬůɖ ɓɟɞɢɧˊŰɤůɖɠ ɔɘŬ ɇ = 2, 5, 10 əŬɘ 20 .................................................... 53 

ɄɑɜŬəŬɠ 12 : Ʉɚɖɛɛɡɟɘəɐ ɄŬɟɞɢɐ ȷɘɢɛɐɠ ɔɘŬ ɇ=2, 5, 10 əŬɘ 20 ........................................... 54 

ɄɑɜŬəŬɠ 13 : ɄŬɟɞɢɐ ɡˊŮɟɢŮɘɚɘůŰɐ ɔɘŬ ɨɣɞɠ ɡˊŮɟɢŮɑɚɘůɖɠ 1,70 m [23] [26] ......................... 55 

 

 

 

 

 

 

 

 

 

 

 

 



67 

 

ɩɚɪɚɪɬɠɥɚ 
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