
 

 

  ȺŪɁȽȾɃ ɀȺɇɆɃȸȽɃ ɄɃȿɈɇȺɉɁȺȽɃ 

   ȹɘŬŰɛɖɛŬŰɘəɧ ɄɟɧɔɟŬɛɛŬ ɀŮŰŬˊŰɡɢɘŬəɩɜ Ɇˊɞɡŭɩɜ 

   çɄŬɟŬɔɤɔɐ əŬɘ ȹɘŬɢŮɑɟɘůɖ ȺɜɏɟɔŮɘŬɠè 

 

ɀŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ 

ȷɝɘɞɚɧɔɖůɖ ɆəɑŬůɖɠ ɆŰŮɔɎůŰɟɤɜ 

Űɤɜ ɆŰŬɗɛɩɜ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ 

 

 

 

ɇɖɠ ɀŮŰŬˊŰɡɢɘŬəɐɠ ūɞɘŰɐŰɟɘŬɠ 

ȾɡɟɘŬɕɐ ɄŮɚŬɔɑŬɠ 

 

 

 
 

 

ȷɗɐɜŬ, ɃəŰɩɓɟɘɞɠ 2020 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ȺŪɁȽȾɃ ɀȺɇɆɃȸȽɃ ɄɃȿɈɇȺɉɁȺȽɃ 

ȹɘŬŰɛɖɛŬŰɘəɧ ɄɟɧɔɟŬɛɛŬ ɀŮŰŬˊŰɡɢɘŬəɩɜ Ɇˊɞɡŭɩɜ 

çɄŬɟŬɔɤɔɐ əŬɘ ȹɘŬɢŮɑɟɘůɖ ȺɜɏɟɔŮɘŬɠè 

 

 

 

  

 

ɀȺɇȷɄɇɈɉȽȷȾȼ ȺɅũȷɆȽȷ 

 

ȷɝɘɞɚɧɔɖůɖ ɆəɑŬůɖɠ ɆŰŮɔɎůŰɟɤɜ 

Űɤɜ ɆŰŬɗɛɩɜ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ 

 

 

 

 

 

 

ɇɖɠ ɀŮŰŬˊŰɡɢɘŬəɐɠ ūɞɘŰɐŰɟɘŬɠ 

 

ȾɡɟɘŬɕɐ ɄŮɚŬɔɑŬɠ 

 

   

ȺˊɘɓɚɏˊɞɜŰŮɠ 

 

ɆŬɔɘɎ ȷɗɖɜɎ, ȾŬɗɖɔɐŰɟɘŬ, Ɇɢɞɚɐ ɀɖɢŬɜɞɚɧɔɤɜ ɀɖɢŬɜɘəɩɜ 

 

ɇɕɞɡɓŬŭɎəɖɠ ȽɤɎɜɜɖɠ, ɇ. ȷɜŬˊɚ. ȾŬɗɖɔɖŰɐɠ, Ɇɢɞɚɐ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ 

 

 

  

  

 ȷɗɐɜŬ, ɃəŰɩɓɟɘɞɠ 2020 



 



 

 

 

 

 

 

ȷűɘŮɟɤɛɏɜɞ ůŰɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ, 

Űɖ ɛŬɛɎ ɛɞɡ, Űɞɜ ɛˊŬɛˊɎ ɛɞɡ, Űɞɜ ŬŭŮɟűɧ ɛɞɡ əŬɘ Űɖ ɔɘŬɔɘɎ ɛɞɡ, 

ˊɞɡ ŮɑɜŬɘ ˊɎɜŰŬ ŭɑˊɚŬ ɛɞɡ ůŰɖɟɑɕɞɜŰŬɠ ɧɚŮɠ ɛɞɡ Űɘɠ Ůˊɘɚɞɔɏɠ 

 

ȼ ŬɔɎˊɖ ůŬɠ ɛɞɡ ŭɑɜŮɘ ŭɨɜŬɛɖ ɜŬ ˊɟɞůˊŬɗɩ ɔɘŬ Űɞ əŬɚɨŰŮɟɞ





ȾɈɅȽȷȻȼ ɄȺȿȷũȽȷ | I 
 

ɄɅɃȿɃũɃɆ 

 

ȼ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ ŬɜŬŰɏɗɖəŮ Ŭˊɧ Űɖ ůɢɞɚɐ ȼɚŮəŰɟɞɚɧɔɤɜ ɀɖɢŬɜɘəɩɜ əŬɘ 

ɀɖɢŬɜɘəɩɜ ɈˊɞɚɞɔɘůŰɩɜ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ, ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊɟŬɔɛŬŰɞˊɞɑɖůɖɠ 

Űɞɡ ȹɘŬŰɛɖɛŬŰɘəɞɨ ɄɟɞɔɟɎɛɛŬŰɞɠ ɀŮŰŬˊŰɡɢɘŬəɩɜ Ɇˊɞɡŭɩɜ çɄŬɟŬɔɤɔɐ əŬɘ ȹɘŬɢŮɑɟɘůɖ 

ȺɜɏɟɔŮɘŬɠè, ɛŮ ůəɞˊɧ Űɖɜ ȺɜŮɟɔŮɘŬəɐ ȷɝɘɞɚɧɔɖůɖ Űɤɜ ůŰŮɔɎůŰɟɤɜ Űɤɜ ůŰŬɗɛɩɜ Űɞɡ ŬůŰɘəɞɨ 

ŰɛɐɛŬŰɞɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ Űɖɠ ɔɟŬɛɛɐɠ çȾɘɎŰɞ-ɄŮɘɟŬɘɎɠè, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɡɠ 

ůŰŬɗɛɞɨɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖ ŭɘŬŭɟɞɛɐ Ŭˊɧ Űɖ ɀŬɔɞɨɚŬ ɛɏɢɟɘ Űɞɜ ɄŮɘɟŬɘɎ. 

 

ȼ ŮˊɘůŰɐɛɖ Űɞɡ ɀɖɢŬɜɘəɞɨ ȺɜɏɟɔŮɘŬɠ ŬűɞɟɎ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ůɡɛɓŬŰɘəɩɜ əŬɘ ŬɜŬɜŮɩůɘɛɤɜ 

ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ, ŭɑɜɞɜŰŬɠ ɏɛűŬůɖ ůŰɖɜ ˊŬɟŬɔɤɔɐ, ɛŮŰŬűɞɟɎ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ 

ŮɜɏɟɔŮɘŬɠ. ȷɜ əŬɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ˊɘɞ ˊɟɧůűŬŰɞɡɠ əɚɎŭɞɡɠ Űɖɠ ɀɖɢŬɜɘəɐɠ, ɐŭɖ ŬˊɞŰŮɚŮɑ 

ɝŮɢɤɟɘůŰɐ ŮɘŭɘəɧŰɖŰŬ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ŬɜŬˊŰɡɔɛɏɜŮɠ ɢɩɟŮɠ Űɞɡ ŮɝɤŰŮɟɘəɞɨ. Ƀ əɚɎŭɞɠ 

ŬɜŬˊŰɨůůŮŰŬɘ ŭɘŬɟəɩɠ, ůɡɜŭɡɎɕɞɜŰŬɠ ŰŬ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮŭɑŬ Űɖɠ űɡůɘəɐɠ, Űɤɜ ɛŬɗɖɛŬŰɘəɩɜ əŬɘ Űɖɠ 

ɢɖɛŮɑŬɠ əŬɘ ŬˊŬɘŰɩɜŰŬɠ ˊŬɟɎɚɚɖɚŬ Ůɘɠ ɓɎɗɞɠ əŬŰŬɜɧɖůɖ Űɤɜ Űɞɛɏɤɜ Űɖɠ ɞɘəɞɜɞɛɑŬɠ əŬɘ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ɆŰɞ ˊɚŬɑůɘɞ Űɤɜ ɞɘəɞɜɞɛɘəɩɜ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŮˊŮəŰɎůŮɤɜ Űɖɠ ȺɜŮɟɔŮɘŬəɐɠ ɀɖɢŬɜɘəɐɠ, 

ŮɝŮŰɎɕɞɜŰŬɘ ŭɘŬɟəɩɠ Űɟɧˊɞɘ ɛŮɑɤůɖɠ Űɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ɟɨˊŬɜůɖɠ, ɛɏůɤ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ 

ŮɜɏɟɔŮɘŬɠ ůŮ ŰɟŮɘɠ ɓŬůɘəɞɨɠ ŰɞɛŮɑɠ: ůŰŬ əŰɐɟɘŬ, ůŰɘɠ ɛŮŰŬűɞɟɏɠ əŬɘ ůŰɖ ɓɘɞɛɖɢŬɜɑŬ. ȳůɞɜ ŬűɞɟɎ Űɘɠ 

ɛŮŰŬűɞɟɏɠ, ɛŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ ɛŮɚŮŰɩɜ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ɗŮɚəŰɘəɧŰɖŰŬɠ Űɤɜ ɀɏůɤɜ 

ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ, ɩůŰŮ ɜŬ ɛŮɘɤɗɞɨɜ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ ɛŮ ɘŭɘɤŰɘəɎ ɞɢɐɛŬŰŬ ˊɞɡ ŬɡɝɎɜɞɡɜ 

ůɖɛŬɜŰɘəɎ Űɞɡɠ ɟɨˊɞɡɠ. 

 

ɀɏůɤ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ, ɛɞɡ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ɛŮɚŮŰɐůɤ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůɖɛŬɜŰɘəɎ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ɗŮɚəŰɘəɧŰɖŰŬɠ 

Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, Űɖɜ ɨˊŬɟɝɖ ɘəŬɜɞˊɞɘɖŰɘəɩɜ ůɡɜɗɖəɩɜ əŬŰɎ Űɖɜ ˊŬɟŬɛɞɜɐ Űɤɜ 

ŮˊɘɓŬŰɩɜ ůŰɞɡɠ ůŰŬɗɛɞɨɠ. ȰɢɞɜŰŬɠ ůŰɞ ˊŬɟŮɚɗɧɜ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ŮəŰŮŰŬɛɏɜŬ Űɞ ůɡɔəŮəɟɘɛɏɜɞ 

ɛŮŰŬűɞɟɘəɧ ɛɏůɞ, əŬɘ ɚɧɔɤ Űɞɡ ɐŭɖ ɡˊɎɟɢɞɜŰɞɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɛɞɡ ɔɘŬ ŰŬ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, 

əŬɗɩɠ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ ˊɟɞˊŰɡɢɘŬəɩɜ ůˊɞɡŭɩɜ ɛɞɡ ɤɠ ɇɞˊɞɔɟɎűɞɠ ɀɖɢŬɜɘəɧɠ ɐŰŬɜ ŬűɘŮɟɤɛɏɜɞ 

ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɞŭɞˊɞɘɑŬɠ, ɛŮ ŮɜŭɘɏűŮɟŮ ɘŭɘŬɑŰŮɟŬ ɖ ŮɜŬůɢɧɚɖůɖ ɛŮ Űɞ ˊŬɟɧɜ ŬɜŰɘəŮɑɛŮɜɞ. ɇɞɚɛɩ ɜŬ 

Ůɚˊɑɕɤ ˊɤɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ɗŬ ɞŭɖɔɐůɞɡɜ ůŮ əŬɚɨŰŮɟɞ ůɢŮŭɘŬůɛɧ 

ŮɔəŬŰŬůŰɎůŮɤɜ ůŰŬɗɛɩɜ ˊŬɟŬɛɞɜɐɠ ŮˊɘɓŬŰɩɜ, ɓɎɕɞɜŰŬɠ ɏɜŬ ɛɘəɟɧ ɚɘɗŬɟɎəɘ ůŰɞ, Űɧůɞ ůɖɛŬɜŰɘəɧ 

ɔɘŬ Űɞɜ ˊɚŬɜɐŰɖ ɛŬɠ, əɞɛɛɎŰɘ Űɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ.
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ȺɈɉȷɅȽɆɇȽȺɆ 

 

 ȰɢɞɜŰŬɠ ɞɚɞəɚɖɟɩůŮɘ Űɖ ůɡɔɔɟŬűɐ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ, ɗŬ ɐɗŮɚŬ ɜŬ 

ŮɡɢŬɟɘůŰɐůɤ ɧɚɞɡɠ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ˊɞɡ ůɡɜŮɘůɏűŮɟŬɜ, ɛŮ ɞˊɞɘɞɜŭɐˊɞŰŮ ŭɡɜŬŰɧ Űɟɧˊɞ, ůŰɖɜ 

ŬɜɎˊŰɡɝɐ Űɖɠ. 

 

 ɄɟɩŰŬ əŬɘ əɨɟɘŬ, ɗŬ ɐɗŮɚŬ ɜŬ ŮəűɟɎůɤ Űɖɜ Ůɘɚɘəɟɘɜɐ ɛɞɡ Ůɡɔɜɤɛɞůɨɜɖ ůŰɞɜ ŮˊɧˊŰɖ Űɖɠ 

ɏɟŮɡɜɎɠ ɛɞɡ, Űɞɜ əŬɗɖɔɖŰɐ ɇɕɞɡɓŬŭɎəɖ ȽɤɎɜɜɖ, ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɐ Űɞɡ əŬɗɞŭɐɔɖůɖ ůŰɖɜ ˊɞɟŮɑŬ 

ŭɘŮɝŬɔɤɔɐɠ Űɖɠ ɛŮɚɏŰɖɠ əŬɘ Űɖɠ ůɡɔɔɟŬűɐɠ. ȺɑɛŬɘ Ůɡɔɜɩɛɤɜ ɔɘŬ Űɖ ůŰɐɟɘɝɐ Űɞɡ əŬɘ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ 

ˊɞɡ ɛɞɡ ɏŭŮɘɝŮ, əŬɗɩɠ ŮˊɏŰɟŮɣŮ ɖ ɛŮŰŬˊŰɡɢɘŬəɐ ɛɞɡ ŭɘŬŰɟɘɓɐ ɜŬ ŮɑɜŬɘ ŭɘəɧ ɛɞɡ ŭɖɛɘɞɨɟɔɖɛŬ, 

əŬŰŮɡɗɨɜɞɜŰɎɠ ɛŮ ɧɛɤɠ ˊŬɟɎɚɚɖɚŬ ɧˊɞŰŮ ŮɑɢŬ ŬɜɎɔəɖ Űɖ ɓɞɐɗŮɘɎ Űɞɡ. 

 ɇɘɠ ŮɡɢŬɟɘůŰɑŮɠ ɛɞɡ ɗŬ ɐɗŮɚŬ Ůˊɑůɖɠ ɜŬ ŮəűɟɎůɤ ůŰɖɜ əŬɗɖɔɐŰɟɘŬ ɆŬɔɘɎ ȷɗɖɜɎ, ˊɞɡ ɛɞɡ 

ɏəŬɜŮ Űɖɜ Űɘɛɐ ɜŬ ŭŮɢŰŮɑ Űɖ ɗɏůɖ Űɖɠ ŮˊɘɓɚɏˊɞɡůŬɠ Űɖɠ ɏɟŮɡɜɎɠ ɛɞɡ. ɉɤɟɑɠ ŮəŮɑɜɖ ŭŮ ɗŬ ŮɑɢŬ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ Ŭůɢɞɚɖɗɩ ɛŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɗŮɛŬŰɘəɧ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ɜŬ ˊŬɟɞɡůɘɎůɤ Űɞ ˊŬɟɧɜ 

ŰŮɨɢɞɠ. 

 

ȼ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ŬɚɚɎ əŬɘ Űɞɡ ůɡɜɧɚɞɡ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ 

ůˊɞɡŭɩɜ, ŬˊŬɑŰɖůŮ əɎŰɘ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ ŬəŬŭɖɛŬɥəɐ ůŰɐɟɘɝɖ, əŬɗɩɠ ɞ ůɡɜŭɡŬůɛɧɠ ŮɟɔŬůɑŬɠ 

əŬɘ ɛŮŰŬˊŰɡɢɘŬəɞɨ ŬˊɞɛɡɕɞɨůŮ Űɘɠ ŭɡɜɎɛŮɘɠ ɛɞɡ. ɇɞ ɓɎɟɞɠ ˊɞɡ ŮɑɢŬ ɜŬ ůɖəɩůɤ Űɞ ŬɚɎűɟŬɘɜŬɜ ɞɘ 

Ɏɜɗɟɤˊɞɘ ˊɞɡ ɏɢɤ ŭɑˊɚŬ ɛɞɡ, Űɞɡɠ ɞˊɞɑɞɡɠ ŮɡɢŬɟɘůŰɩ Ŭˊɧ ŰŬ ɓɎɗɖ Űɖɠ əŬɟŭɘɎ ɛɞɡ. 

ɇɞ ˊɘɞ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ Űɞ ɢɟɤůŰɎɤ ůŰɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ, ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ ɧ,Űɘ əŬɘ ɜŬ 

ɏɔɟŬűŬ ɗŬ ɐŰŬɜ ɚɑɔɞ, əŬɗɩɠ ɔɘŬ ŮɛɏɜŬ ŬˊɞŰŮɚɞɨɜ ɛɞɜŰɏɚɞ Űɖɠ ɘŭŬɜɘəɐɠ ɞɘəɞɔɏɜŮɘŬɠ. ɆŰɞɡɠ ɔɞɜŮɑɠ 

ɛɞɡ, ˊɞɡ ɛɞɡ ɏɢɞɡɜ ˊɟɞůűɏɟŮɘ ŬˊɚɧɢŮɟŬ ɞˊɞɘŬŭɐˊɞŰŮ ůŰɐɟɘɝɖ ɏɢɤ ɢɟŮɘŬůŰŮɑ, ɡɚɘəɐ əŬɘ, əɡɟɑɤɠ, 

ůɡɜŬɘůɗɖɛŬŰɘəɐ. ɆŰɞɜ ŬŭŮɟűɧ ɛɞɡ, ˊɞɡ ɐŰŬɜ ˊɎɜŰŬ Űɞ ˊɟɧŰɡˊɧ ɛɞɡ əŬɘ ɖ ɛŮɔŬɚɨŰŮɟɐ ɛɞɡ ŬɔɎˊɖ. 

ɆŰɖ ɔɘŬɔɘɎ ɛɞɡ, ˊɞɡ ŭŮɜ Űɖɜ ɏɢɤ ŬəɞɨůŮɘ ˊɞŰɏ ɜŬ ɔəɟɘɜɘɎɕŮɘ, ˊŬɟɎ Űɘɠ ŭɨůəɞɚŮɠ əŬŰŬůŰɎůŮɘɠ ˊɞɡ 

ɏɢŮɘ ɓɘɩůŮɘ, əɎŰɘ ˊɞɡ ɛŮ ɔŮɛɑɕŮɘ ŬɘůɘɞŭɞɝɑŬ əŬɘ ɛŮ əɎɜŮɘ ɜŬ ˊɘůŰŮɨɤ ˊɤɠ ɧɚŬ ŮɑɜŬɘ ŮűɘəŰɎ, ŬɟəŮɑ ɜŬ 

ɛɖɜ ɝŮɢɜɎɛŮ ɜŬ ɢŬɛɞɔŮɚɎɛŮ. ɆŮ əɎɗŮ ŬˊɞɔɞɐŰŮɡůɖ əŬɘ ůŮ əɎɗŮ ŭɡůəɞɚɑŬ, ɖ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ ŮɑɜŬɘ ɖ 

ˊŬɟɖɔɞɟɘɎ ɛɞɡ. ɇɞ ɧŰɘ ŮɑɛŬɘ ůɐɛŮɟŬ ůŮ ɗɏůɖ ɜŬ ɔɟɎűɤ ŬɡŰɧ Űɞ əŮɑɛŮɜɞ Űɞ ɞűŮɑɚɤ ůŰɖɜ ŬɜɘŭɘɞŰŮɚɐ 

ŬɔɎˊɖ Űɞɡɠ əŬɘ ůŰɖ ůɡɜŮɢɐ ŮɜɗɎɟɟɡɜůɐ Űɞɡɠ. 

ȼ ɕɤɐ ɛŮ ɏɢŮɘ Ŭəɧɛɖ ŮɡɜɞɐůŮɘ ɛŮ Űɖ űɘɚɑŬ ˊɞɚɚɩɜ ɘŭɘŬɑŰŮɟɤɜ Ŭɜɗɟɩˊɤɜ, əɎˊɞɘɞɡɠ Ŭˊɧ ŰŬ 

ɛŬɗɖŰɘəɎ əŬɘ Ɏɚɚɞɡɠ Ŭˊɧ ŰŬ űɞɘŰɖŰɘəɎ ɛɞɡ ɢɟɧɜɘŬ. ȷɘůɗɎɜɞɛŬɘ Ůˊɑůɖɠ ˊɞɚɨ ŰɡɢŮɟɐ ˊɞɡ ɏɢɤ ŭɑˊɚŬ 

ɛɞɡ ɏɜŬɜ ůɨɜŰɟɞűɞ ɛŮ əŬŰŬɜɧɖůɖ, ɞ ɞˊɞɑɞɠ ůŰɐɟɘɝŮ Űɞɡɠ ůŰɧɢɞɡɠ ɛɞɡ, ˊŬɟɧŰɘ ˊŮɟɘɧɟɘɕŬɜ Űɞɜ əɞɘɜɧ 

ɛŬɠ ɢɟɧɜɞ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ɛŮ ˊŬɟŬəɘɜɞɨůŮ ɧŰŬɜ ɐɛɞɡɜ ɏŰɞɘɛɖ ɜŬ ˊŬɟŬɘŰɖɗɩ. ȾŬŰɎ ŰŬ ŭɨɞ ɏŰɖ 

ŭɘŮɝŬɔɤɔɐɠ Űɞɡ ɛŮŰŬˊŰɡɢɘŬəɞɨ, ɞ ɢɟɧɜɞɠ ˊɞɡ ˊŮɟɜɞɨůŬ ɛŮ ŬɡŰɞɨɠ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ űɧɟŰɘɕŮ Űɘɠ 

ɛˊŬŰŬɟɑŮɠ ɛɞɡ, ŭɑɜɞɜŰɎɠ ɛɞɡ ŮɜɏɟɔŮɘŬ ɜŬ ůɡɜŮɢɑɕɤ. 

 

ɇɏɚɞɠ, ŬɘůɗɎɜɞɛŬɘ Űɖɜ ŬɜɎɔəɖ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ ŮɟɔŬɕɧɛŮɜɞɡɠ Űɖɠ ɇɅȷȽɁɃɆȺ, ɔɘŬ Űɖɜ 

ɎŭŮɘŬ ŭɘŮɝŬɔɤɔɐɠ ɔŮɤŭŬɘŰɘəɩɜ ɛŮŰɟɐůŮɤɜ ůŰɞɡɠ ɡˊɧ ɛŮɚɏŰɖ ůŰŬɗɛɞɨɠ əŬɘ ɔɘŬ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɛɞɡ 

ˊŬɟŮɑɢŬɜ ůŰŬ ˊɟɩŰŬ ůŰɎŭɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ.
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Ɇɨɜɞɣɖ 

 

Ⱥˊɘŭɑɤɝɖ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɜŬ ŬɜŬŭŮɑɝŮɘ ˊɩɠ ɞ ůɤůŰɧɠ ůɢŮŭɘŬůɛɧɠ Ůɜɧɠ ŬɟɢɘŰŮəŰɞɜɘəɞɨ ůŰɞɘɢŮɑɞɡ 

ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɖɜ ɛɞɟűɞɚɞɔɑŬ ɛɘŬɠ əŬŰŬůəŮɡɐɠ, ɧˊɤɠ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞɡ ůŰŮɔɎůŰɟɞɡ Ůɜɧɠ ůŰŬɗɛɞɨ, ɛˊɞɟŮɑ 

ɜŬ ŬˊɞɓŮɑ ŰŬɡŰɧɢɟɞɜŬ ɏɜŬ ɓɘɞəɚɘɛŬŰɘəɧ ůŰɞɘɢŮɑɞ ˊɞɡ ůɡɛɓɎɚŮɘ ůŰɖɜ ɗŮɟɛɘəɐ ɎɜŮůɖ Űɤɜ ɢɟɖůŰɩɜ Űɖɠ 

əŬŰŬůəŮɡɐɠ, əŬɗɩɠ əŬɘ ůŰɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ. ȼ ůəɑŬůɖ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ˊŬɟɎɔɞɜŰŬ 

ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ, ɔɘô ŬɡŰɧ əŬɘ ɛŮɚŮŰɎŰŬɘ ɤɠ ɛɑŬ Ŭˊɧ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ əŬŰɎ Űɞ ůɢŮŭɘŬůɛɧ 

Űɤɜ əŰɖɟɑɤɜ, ɛŮ ůəɞˊɧ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɐɠ Űɞɡɠ, ˊɞɡ ɞŭɖɔŮɑ ůŮ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ůŰŬɗɛɩɜ ɛɏůɤɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ɖ ɨˊŬɟɝɖ ůŰŮɔɎůŰɟɤɜ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɘəŬɜɞˊɞɘɖŰɘəɐ 

ˊɟɞůŰŬůɑŬ Ŭˊɧ Űɞɜ ɐɚɘɞ, ɘŭɘŬɑŰŮɟŬ ůŮ ɛɘŬ ɢɩɟŬ ɛŮ ɏɜŰɞɜɖ ɖɚɘɞűɎɜŮɘŬ, əɟɑɜŮŰŬɘ əŬɗɞɟɘůŰɘəɐɠ ůɖɛŬůɑŬɠ, əŬɗɩɠ 

ůɡɛɓɎɚŮɘ ɞɡůɘŬůŰɘəɎ ůŰɖɜ ŭɘŬɛɧɟűɤůɖ Űɖɠ Ɏˊɞɣɖɠ Űɤɜ ŮˊɘɓŬŰɩɜ ɔɘŬ Űɞ ŮˊɑˊŮŭɞ ŮɝɡˊɖɟɏŰɖůɖɠ Űɞɡ ɛɏůɞɡ. ȼ 

Ŭɨɝɖůɖ Űɖɠ ɗŮɚəŰɘəɧŰɖŰŬɠ Űɤɜ ɛɏůɤɜ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɐ Ůˊɘŭɑɤɝɖ Űɤɜ ůɡɔəɞɘɜɤɜɘɞɚɧɔɤɜ 

ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, Űɧůɞ ůŰɖɜ ȺɚɚɎŭŬ, ɧůɞ əŬɘ ůŰɞ ŮɝɤŰŮɟɘəɧ, ɔɘŬ ɚɧɔɞɡɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ ůŰŬ 

əŬɨůɘɛŬ əŬɘ ˊɟɞůŰŬůɑŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ɇŬ ůŰɏɔŬůŰɟŬ ˊɞɡ ŮɝŮŰɎɕɞɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ 

ŮɑɜŬɘ ŮəŮɑɜŬ Űɤɜ ůŰŬɗɛɩɜ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ. ȼ Ŭɝɘɞɚɧɔɖůɐ Űɞɡɠ ŬűɞɟɎ Űɖɜ ɎɜŮůɖ ˊɞɡ 

ŮɝŬůűŬɚɑɕɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɛŮŰŬűɞɟɘəɞɨ ɛɏůɞɡ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭűɞɟɞɨɜ ŰŬ 

ůŰɏɔŬůŰɟŬ ůŰŬɗɛɩɜ Űɞɡ ŬůŰɘəɞɨ ŰɛɐɛŬŰɞɠ Űɖɠ ɔɟŬɛɛɐɠ çȾɘɎŰɞ-ɄŮɘɟŬɘɎɠè. 

 

 

ɄŮɟɑɚɖɣɖ 

 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ əŬŰŬůəŮɡɐɠ Ůɜɧɠ ɛŮɔɎɚɞɡ ɏɟɔɞɡ ŬˊŬɘŰŮɑŰŬɘ ɖ ůɡɜŮɟɔŬůɑŬ ŭɘɎűɞɟɤɜ ŮˊŬɔɔŮɚɛŬŰɘəɩɜ 

əɚɎŭɤɜ. ȾɎˊɞɘɞɘ Ŭˊɧ ŬɡŰɞɨɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɘ ɔɘŬ Űɞ əŬŰŬůəŮɡŬůŰɘəɧ ɛɏɟɞɠ, Ůɜɩ ɖ ůɡɜŮɘůűɞɟɎ Ɏɚɚɤɜ ɏɔəŮɘŰŬɘ 

ůŮ ˊɟɞŰɎůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ ŰŬ ŭɘŬəɞůɛɖŰɘəɎ ůŰɞɘɢŮɑŬ, ɐ ůŮ ůɡɛɓɞɡɚŮɡŰɘəɐ əŬɗɞŭɐɔɖůɖ ɔɘŬ əŬɚɨŰŮɟɞ 

ŮɜŬɟɛɞɜɘůɛɧ Űɞɡ ɏɟɔɞɡ ɛŮ ŮɝɤŰŮɟɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮɑŰŮ Űɞ ŮˊɖɟŮɎɕɞɡɜ, ŮɑŰŮ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ ŬɡŰɧ. 

ȷɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɞɡ ɏɟɔɞɡ ˊɞɡ əŬŰŬůəŮɡɎɕŮŰŬɘ, ɞ ȺɜŮɟɔŮɘŬəɧɠ ɀɖɢŬɜɘəɧɠ ŮɜŰɎůůŮŰŬɘ ɎɚɚɞŰŮ ůŰɖɜ ˊɟɩŰɖ 

əŬɘ ɎɚɚɞŰŮ ůŰɖ ŭŮɨŰŮɟɖ əŬŰɖɔɞɟɑŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ ůɡɜŮɘůűɞɟɎ Űɞɡ ůɡɢɜɎ ɜŬ əɟɑɜŮŰŬɘ ɚŬɜɗŬůɛɏɜŬ ɤɠ ɛɖ 

ŬˊŬɟŬɑŰɖŰɖ əŬɘ ɜŬ ˊŬɟŬɚŮɑˊŮŰŬɘ. Ƀɘ ůɡɜɏˊŮɘŮɠ ɛɘŬɠ ŰɏŰɞɘŬɠ ˊŬɟɎɚŮɘɣɖɠ ɛˊɞɟŮɑ ɜŬ Ŭˊɞɓɞɨɜ ůɖɛŬɜŰɘəɏɠ Űɧůɞ ɔɘŬ 

Űɞ ɑŭɘɞ Űɞ ɏɟɔɞ, ɧůɞ əŬɘ ɔɘŬ Űɞɜ ˊɚŬɜɐŰɖ. ũɘŬ Űɞ ɏɟɔɞ, ŭɘɧŰɘ ɞ ɛɖ ŬˊɞŭɞŰɘəɧɠ ŮɜŮɟɔŮɘŬəɧɠ ůɢŮŭɘŬůɛɧɠ Űɞɡ ɞŭɖɔŮɑ 

ůŮ ˊɟɞɓɚɐɛŬŰŬ ɞɘəɞɜɞɛɘəɐɠ űɨůŮɤɠ, əŬɘ ɔɘŬ Űɞɜ ˊɚŬɜɐŰɖ, ɚɧɔɤ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ ˊɞɡ 

ˊɟɞəŬɚɞɨɜŰŬɘ ɤɠ ůɡɜɏˊŮɘŬ Űɞɡ ɚŬɜɗŬůɛɏɜɞɡ ůɢŮŭɘŬůɛɞɨ. 

Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɜŬ ŮˊɘůɖɛɎɜŮɘ Űɖ ůɡɛɓɞɚɐ Ůɜɧɠ ŬɟɢɘŰŮəŰɞɜɘəɞɨ 
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ůŰɞɘɢŮɑɞɡ, ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɖ ɛɞɟűɞɚɞɔɑŬ ɛɘŬɠ əŬŰŬůəŮɡɐɠ, ůŰɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ, ɛŮ ɞűɏɚɖ Űɧůɞ ɔɘŬ 

Űɞ ɏɟɔɞ ˊɞɡ əŬŰŬůəŮɡɎɕŮŰŬɘ, ɧůɞ əŬɘ ɔɘŬ Űɞ ˊŮɟɘɓɎɚɚɞɜ. ɇɞ ŬɟɢɘŰŮəŰɞɜɘəɧ ůŰɞɘɢŮɑɞ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ ůŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ŰŬ ůŰɏɔŬůŰɟŬ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞɡɠ ůŰŬɗɛɞɨɠ ɛɏůɤɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, əŬɘ 

ɘŭɘŬɑŰŮɟŬ ůŮ ŮəŮɑɜɞɡɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɔɘŬ Űɞ ŬůŰɘəɧ ŰɛɐɛŬ Űɖɠ ɔɟŬɛɛɐɠ çȾɘɎŰɞ ï ɄŮɘɟŬɘɎɠè, 

ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɡɠ ůŰŬɗɛɞɨɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ Ŭˊɧ ɀŬɔɞɨɚŬ ɛɏɢɟɘ ɄŮɘɟŬɘɎ. 

ȾŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ əŬŰŬůəŮɡɐ Űɤɜ ůŰŬɗɛɩɜ ɛɏůɤɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ɖ ɡɘɞɗɏŰɖůɖ ůɡůŰɖɛɎŰɤɜ 

əŬɚɨŰŮɟɖɠ ůəɑŬůɖɠ ŭŮɜ ɤűŮɚŮɑ ŮɜŮɟɔŮɘŬəɎ ɛŮ ɎɛŮůɞ Űɟɧˊɞ Űɖɜ ɑŭɘŬ Űɖɜ əŬŰŬůəŮɡɐ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ, ɛŮ Űɖɜ 

ɏɜɜɞɘŬ ˊɤɠ ɖ ɛŮɑɤůɖ Űɞɡ əɧůŰɞɡɠ ŮɔəŬŰɎůŰŬůɖɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ ůɡůŰɖɛɎŰɤɜ əɚɘɛŬŰɘůɛɞɨ ˊɞɡ ŮˊɘűɏɟŮɘ ŮɑɜŬɘ 

ˊɞɚɨ ɛɘəɟɐ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ŮˊŮɘŭɐ ɞɘ ůŰŬɗɛɞɑ ŮɑɜŬɘ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ ŬɜɞɘɢŰɞɑ ɢɩɟɞɘ, Ůˊɞɛɏɜɤɠ ŭŮɜ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ůɡůŰɐɛŬŰŬ əɚɘɛŬŰɘůɛɞɨ ůŮ ŬɜŰɑůŰɞɘɢɖ əɚɑɛŬəŬ ɛŮ ŰŬ əŰɐɟɘŬ, ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ Űɤɜ ɞˊɞɑɤɜ 

ɚŬɛɓɎɜŮŰŬɘ ůɞɓŬɟɎ ɡˊɧɣɖ ɞ ˊŬɟɎɔɞɜŰŬɠ Űɖɠ ůəɑŬůɖɠ, ɤɠ ˊŬɟɎɛŮŰɟɞɠ ɓŮɚŰɑɤůɖɠ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɐɠ 

Űɞɡɠ. ɋůŰɧůɞ, ɖ ůəɑŬůɖ ˊŬɟŬɛɏɜŮɘ əŬɗɞɟɘůŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖ ɗŮɟɛɘəɐ ɎɜŮůɖ Űɤɜ ɢɩɟɤɜ ŬɜŬɛɞɜɐɠ, 

ůɡɛɓɎɚɚɞɜŰŬɠ ůɖɛŬɜŰɘəɎ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ Ɏˊɞɣɖɠ Űɤɜ ŮˊɘɓŬŰɩɜ ɔɘŬ Űɞ ɛŮŰŬűɞɟɘəɧ ɛɏůɞ ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ 

Űɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ ůŰŬɗɛɞɨɠ. ȿɧɔɤ ŬɡŰɞɨ, ɖ Ŭɨɝɖůɖ Űɤɜ Ůůɧŭɤɜ Űɖɠ ŮˊɘɢŮɑɟɖůɖɠ ŮˊɏɟɢŮŰŬɘ ɛŮ ɏɛɛŮůɞ Űɟɧˊɞ, 

ɛɏůɤ Űɖɠ Ŭɨɝɖůɖɠ Űɞɡ ˊɚɐɗɞɡɠ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ɛɏůɞɡ, ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɖɜ Ɏɜɞŭɞ Űɞɡ Ůˊɘˊɏŭɞɡ 

ŮɝɡˊɖɟɏŰɖůɖɠ, ɛŮ Űɖɜ ŰɞˊɞɗɏŰɖůɖ ůɡůŰɖɛɎŰɤɜ ɘəŬɜɞˊɞɘɖŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ Űɤɜ ɢɟɖůŰɩɜ Ŭˊɧ Űɞɜ ɐɚɘɞ. 

ūɡůɘəɎ, ŭŮɜ ˊɟɏˊŮɘ ůŮ əŬɛɑŬ ˊŮɟɑˊŰɤůɖ ɜŬ ˊŬɟŬɚŮɘűɗŮɑ ɖ ŬɜŬűɞɟɎ Űɖɠ ůɡɛɓɞɚɐɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ɛŮɗɧŭɞɡ ůŰɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. Ƀ ŰɞɛɏŬɠ Űɤɜ ɛŮŰŬűɞɟɩɜ ůɡɜŮɘůűɏɟŮɘ ůɖɛŬɜŰɘəɎ ůŰɘɠ ˊŬɔəɧůɛɘŮɠ 

Ůəˊɞɛˊɏɠ ɟɨˊɤɜ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ əŬɘ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬɘŰɑŬ ŬŰɛɞůűŬɘɟɘəɐɠ ɟɨˊŬɜůɖɠ ůŰɘɠ ˊɧɚŮɘɠ. Ƀɘ 

ůɡɔəɞɘɜɤɜɘɞɚɧɔɞɘ əŬɘ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɞɚɧɔɞɘ ůɡɛűɤɜɞɨɜ ˊɤɠ ɖ Ŭɨɝɖůɖ Űɖɠ ɗŮɚəŰɘəɧŰɖŰŬɠ Űɤɜ ɛɏůɤɜ ɛŬɕɘəɐɠ 

ɛŮŰŬűɞɟɎɠ ŰɞˊɞɗŮŰŮɑŰŬɘ ɣɖɚɎ ůŰɖ ɚɑůŰŬ Űɤɜ ɛŮɗɧŭɤɜ əŬŰŬˊɞɚɏɛɖůɖɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ, ŬˊɞŰŮɚɩɜŰŬɠ ɛɑŬ Ŭˊɧ 

Űɘɠ əɨɟɘŮɠ ŮˊɘŭɘɩɝŮɘɠ Űɞɡɠ. ȼ ɛŮŰŬəɑɜɖůɖ, ɚɞɘˊɧɜ, ˊŮɟɘůůɧŰŮɟɤɜ ŮˊɘɓŬŰɩɜ ɛŮ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ŮɑɜŬɘ 

əŬɗɞɟɘůŰɘəɐ ɔɘŬ Űɞ ˊŮɟɘɓɎɚɚɞɜ, əŬɘ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ əŬŰŬůəŮɡɐɠ Űɤɜ ůɡɔəŮəɟɘɛɏɜɤɜ 

ɛɏůɤɜ. 

 

ȼ ŮɟɔŬůɑŬ ŭɘŬɘɟŮɑŰŬɘ ůŮ ŰɏůůŮɟŬ əŮűɎɚŬɘŬ, əŬɗɏɜŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŭɘŬŭɟŬɛŬŰɑɕŮɘ ɝŮɢɤɟɘůŰɧ ɟɧɚɞ ůŰɞɜ ůŰɧɢɞ 

Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮɚɏŰɖɠ, ůŰɖɜ ŬɜɎŭŮɘɝɖ ŭɖɚŬŭɐ Űɖɠ ůɖɛŬůɑŬɠ ɨˊŬɟɝɖɠ ɘəŬɜɞˊɞɘɖŰɘəɐɠ ůəɑŬůɖɠ ůŰɞɡɠ 

ůŰŬɗɛɞɨɠ ɛɏůɤɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ɔɘŬ ɚɧɔɞɡɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ, əŬɘ ůŰɖɜ ɏɟŮɡɜŬ ɔɘŬ Űɞ ˊɞɘŬ ɛɞɟűɐ əŬɘ 

ˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůŰŮɔɎůŰɟɤɜ ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ, ɩůŰŮ ɜŬ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ŰŬ əŬɚɨŰŮɟŬ ŭɡɜŬŰɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ. 

ɇɞ ˊɟɩŰɞ əŮűɎɚŬɘɞ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ ˊŬɟɞɢɐ Űɞɡ ŬˊŬɟŬɑŰɖŰɞɡ ɗŮɤɟɖŰɘəɞɨ ɡˊɞɓɎɗɟɞɡ əŬɘ ɔɜɩůŮɤɜ ůŰɞɜ 

ŬɜŬɔɜɩůŰɖ, ɩůŰŮ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ŬɜŰɘɚɖűɗŮɑ Űɖ ůɖɛŬůɑŬ Űɖɠ ŮˊɑŰŮɡɝɖɠ Űɞɡ ˊɟɞŬɜŬűŮɟɧɛŮɜɞɡ ůŰɧɢɞɡ, Űɖɜ 

ɤűɏɚŮɘŬ, ŭɖɚŬŭɐ, ˊɞɡ ŮˊɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ, ɛŮ ɞˊɞɘɞɜŭɐˊɞŰŮ Űɟɧˊɞ ɛˊɞɟŮɑ ŬɡŰɐ ɜŬ 

ŮˊɘŰŮɡɢɗŮɑ. ɆŰɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ɛŮɚŮŰɎŰŬɘ ɏɜŬɠ Űɟɧˊɞɠ ɛŮɑɤůɖɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ ŰɞɛɏŬɠ 

Űɤɜ ɀŮŰŬűɞɟɩɜ, ˊŬɟɏɢɞɜŰŬɘ Ůˊɞɛɏɜɤɠ ŬɟɢɘəɎ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ ůɖɛŬůɑŬ Űɞɡ əɚɎŭɞɡ ɔɘŬ Űɞɜ Ɏɜɗɟɤˊɞ. Ƀ 

ɛŮɔɎɚɞɠ ɓŬɗɛɧɠ ůɡůɢɏŰɘůɖɠ ɛŮŰŬűɞɟɩɜ əŬɘ əɞɘɜɤɜɑŬɠ ɔɑɜŮŰŬɘ ŬɘůɗɖŰɧɠ ɛɏůɤ Űɖɠ ɘůŰɞɟɘəɐɠ ŬɜŬŭɟɞɛɐɠ Űɤɜ 

ɛŮŰŬűɞɟɩɜ ůŰɞɜ ɢɟɧɜɞ, ˊɞɡ ŬəɞɚɞɡɗŮɑ. ȰˊŮɘŰŬ, ŬɜŬɚɨŮŰŬɘ ɖ ůɡɛɓɞɚɐ Űɤɜ ɛŮŰŬűɞɟɩɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ ůŰɞɜ 

ůɨɔɢɟɞɜɞ Űɟɧˊɞ ɕɤɐɠ, ɛŮ ˊŬɟɎɚɚɖɚɖ ˊŬɟɞɡůɑŬůɖ Űɤɜ ŮɔəŬŰŮůŰɖɛɏɜɤɜ ŭɘəŰɨɤɜ Űɞɡ Ůɚɚɖɜɘəɞɨ ɢɩɟɞɡ. ȾŬɗɩɠ 

ŰŬ ɛŮɔŬɚɨŰŮɟŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ Ŭˊɧ Űɘɠ ɛŮŰŬűɞɟɏɠ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŰɘɠ ɛŮɔɎɚŮɠ ˊɧɚŮɘɠ, ŭɑɜŮŰŬɘ 

ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ůŰŬ ŬůŰɘəɎ ůɘŭɖɟɞŭɟɞɛɘəɎ ɛɏůŬ, ˊɞɡ əŬɚɞɨɜŰŬɘ ɜŬ ŬɜŰɘɛŮŰɤˊɑůɞɡɜ Űɖɜ ˊŬɟɞɨůŬ əŬŰɎůŰŬůɖ. 

ɇŮəɛɖɟɘɩɜŮŰŬɘ, ɏŰůɘ, ɖ ůɡɛɓɞɚɐ Űɤɜ ɛɏůɤɜ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ ůŰɞ ɕɐŰɖɛŬ Űɖɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ɛɧɚɡɜůɖɠ. 

ɇɞ ŭŮɨŰŮɟɞ əŮűɎɚŬɘɞ ŬůɢɞɚŮɑŰŬɘ ˊŮɘɟŬɛŬŰɘəɎ ɛŮ Űɞ ˊɟŬəŰɘəɧ ɛɏɟɞɠ Űɖɠ ɛŮɚɏŰɖɠ, ůŰɞ ɞˊɞɑɞ ŮɝŮŰɎɕɞɜŰŬɘ ŰŬ 

ɡˊɎɟɢɞɜŰŬ ůŰɏɔŬůŰɟŬ ůŰŬɗɛɩɜ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ Űɖɠ ȷɗɐɜŬɠ ɤɠ ˊɟɞɠ Űɖɜ ŮˊɎɟəŮɘɎ Űɞɡɠ ɔɘŬ 

ˊŬɟɞɢɐ ɖɚɘɞˊɟɞůŰŬůɑŬɠ ůŮ ŬɜŬɛɏɜɞɜŰŮɠ ŮˊɘɓɎŰŮɠ əŬɘ ŮɘŭɘəɧŰŮɟŬ ɔɘŬ Űɞ ŬůŰɘəɧ ŰɛɐɛŬ Űɖɠ ɔɟŬɛɛɐɠ çȾɘɎŰɞ ï 

ɄŮɘɟŬɘɎɠè. ȾŬɗɩɠ Űɞ ɡˊɧ ɛŮɚɏŰɖ ŰɛɐɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ 13 ůŰŬɗɛɞɨɠ, Ůə Űɤɜ ɞˊɞɑɤɜ ɞ ɏɜŬɠ ŮɑɜŬɘ ɡˊɧɔŮɘɞɠ, 

ŮɝŮŰɎɕɞɜŰŬɘ ŰŮɚɘəɎ ŰŬ ŮɔəŬŰŮůŰɖɛɏɜŬ ɡˊŬɑɗɟɘŬ ůŰɏɔŬůŰɟŬ Űɤɜ 12 ůŰŬɗɛɩɜ. ȾɎɗŮ ůŰŬɗɛɧɠ ɏɢŮɘ ŭɘŬűɞɟŮŰɘəɧ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ ŬəɞɚɞɡɗɩɜŰŬɠ Űɖ ɢɎɟŬɝɖ Űɖɠ ɔɟŬɛɛɐɠ. ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ŬɜŬɚɨɞɜŰŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ 

ɞɘ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ əɎɗŮ ůŰŬɗɛɞɨ, ŰŬ ůŰɞɘɢŮɑŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ əŬɘ ŰŬ ɘŭɘŬɑŰŮɟŬ ɔŮɤɛŮŰɟɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ůŰŮɔɎůŰɟɤɜ ˊɞɡ ˊŮɟɘɏɢŮɘ, ɧˊɤɠ ɖ ɗɏůɖ Űɞɡɠ əŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡɠ. ȷəɧɛɖ, 

ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖ ůɡɚɚɞɔɐ Űɤɜ ˊŬɟŬˊɎɜɤ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖ ůɢŮŭɘŬůŰɘəɐ Ŭˊɧŭɞůɐ 

Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 

ɆŰɞ ŰɟɑŰɞ əŮűɎɚŬɘɞ ŭɑɜŮŰŬɘ ɛŮɔŬɚɨŰŮɟɖ ɏɛűŬůɖ ůŮ ŭɘŬŭɟŬůŰɘəɎ ŭŮŭɞɛɏɜŬ, əŬɗɩɠ ɛŮɚŮŰɎŰŬɘ ɖ əɚɑůɖ Űɤɜ 

ŬəŰɘɜɩɜ Űɞɡ ɖɚɑɞɡ əŬɘ ɖ ɏɜŰŬůɖ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ Űɞɡ ůŮ ŭɘɎűɞɟŮɠ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ, ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭɖɚŬŭɐ ˊɞɡ 

ŭɘŬɛɞɟűɩɜɞɜŰŬɘ Ŭˊɧ Űɖɜ əɑɜɖůɖ Űɖɠ ũɖɠ ɔɨɟɤ Ŭˊɧ ŬɡŰɧɜ. ũɘŬ Űɖɜ ŮɝɏŰŬůɖ Űɤɜ ŭɘŬŭɟŬůŰɘəɩɜ ůŰɞɘɢŮɑɤɜ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɖ ɖ ůɢŮŭɘŬůŰɘəɐ Ŭˊɧŭɞůɖ Űɤɜ ůŰŬɗɛɩɜ, ůŮ ɚɞɔɘůɛɘəɧ ůɢŮŭɑŬůɖɠ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ. ɀŮ ɢɟɐůɖ 

Űɤɜ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ ŬɜŬɚɨɞɜŰŬɘ ŰŬ ɧɟɘŬ Űɖɠ ˊɟɞɓɞɚɐɠ Űɖɠ ůəɑŬůɖɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ Ůˊɑ Űɤɜ ŬˊɞɓɎɗɟɤɜ 

ůŰɖɜ ˊŮɟɘɞɢɐ ŬɜŬɛɞɜɐɠ ŮˊɘɓŬŰɩɜ ɔɘŬ Űɘɠ ŭɘɎűɞɟŮɠ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɩɟŮɠ əŬɘ Ůˊɞɢɏɠ Űɞɡ ɏŰɞɡɠ, ɚɧɔɤ Űɖɠ əɑɜɖůɖɠ 
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Űɖɠ ũɖɠ ˊŮɟɑ Űɞɜ ȱɚɘɞ. 

ȰɢɞɜŰŬɠ ˊɚɏɞɜ ůɡɚɚɏɝŮɘ əŬɘ ŮˊŮɝŮɟɔŬůŰŮɑ ɧɚŬ ŰŬ ŬˊŬɘŰɞɨɛŮɜŬ ŭŮŭɞɛɏɜŬ, ŮˊɧɛŮɜɞ ɓɐɛŬ ŮɑɜŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ 

Űɖɠ ůəɑŬůɖɠ ŬɜɎ ůŰŬɗɛɧ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɖ ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɞɡ ɡˊɧ ŮɝɏŰŬůɖ ŭɘəŰɨɞɡ. 

ȼ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɖɠ ůəɑŬůɖɠ ŬűɞɟɎ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɞɡ ŰɏŰŬɟŰɞɡ əŬɘ ŰŮɚŮɡŰŬɑɞɡ əŮűŬɚŬɑɞɡ. ɇɞ 

ůɡɔəŮəɟɘɛɏɜɞ əŮűɎɚŬɘɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, Ŭəɧɛɖ, ɔɘŬ Űɖɜ ˊŬɟɞɡůɑŬůɖ ˊɟɞŰɎůŮɤɜ ˊɞɡ Ŭűɞɟɞɨɜ ˊɘɗŬɜɏɠ 

ɓŮɚŰɘɩůŮɘɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɔɑɜɞɡɜ ůŰɘɠ ɡˊɎɟɢɞɡůŮɠ əŬŰŬůəŮɡɏɠ. ȹɘŬŰɡˊɩɜɞɜŰŬɘ, Űɏɚɞɠ, ɔŮɜɘəɎ 

ůɡɛˊŮɟɎůɛŬŰŬ, ɢɟɐůɘɛŬ ɔɘŬ əŬŰŬůəŮɡɏɠ ŬɜɎɚɞɔɤɜ ɛŮɚɚɞɜŰɘəɩɜ ɏɟɔɤɜ. 

 

ȿɏɝŮɘɠ ȾɚŮɘŭɘɎ: ɄɟɞŬůŰɘŬəɧɠ Ɇɘŭɖɟɧŭɟɞɛɞɠ, ɆɡůŰɐɛŬŰŬ ȼɚɘɞˊɟɞůŰŬůɑŬɠ, ɆəɑŬůɖ, ɆŰɏɔŬůŰɟŬ, ŪŮɟɛɘəɐ ȯɜŮůɖ
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Abstract 

 

The aim of the present study is to show how the correct design of an architectural element that characterizes 

the morphology of a structure, such as the shelter of a station, can simultaneously be a bioclimatic element that 

contributes to the thermal comfort of construction users, as well as in construction energy savings. Shading is an 

important factor of thermal comfort, so it is studied as one of the parameters taken into account in the design of 

buildings, in order to improve their energy efficiency, which leads to energy savings. In the case of public transport 

stations, the existence of shelters that offer adequate sun protection, especially in a country with intense sunshine, 

like Greece, is crucial, as it contributes substantially to shaping the passengers' view of the transportôs level of 

service. Increasing the attractiveness of public transport has been recently considered an important goal of 

transport specialists, both in Greece and abroad, for reasons of energy savings in fuel and environmental 

protection. The shelters examined in this dissertation are those of the Suburban Railway stations. Their evaluation 

concerns the comfort they provide to the users of the specific means of transport. The data collected concern the 

station shelters of the urban section of the "Kiato-Piraeus" line. 

 

 

Summary 

 

During a large projectôs construction, the cooperation of various professional branches is required. Some of 

them are necessary for the construction part, while the contribution of others lies in suggestions regarding the 

decorative elements, or in consulting guidance for better harmonization of the project with external factors that 

affect it, or are influenced by it. Depending on the type of project being constructed, the Energy Engineer is 

sometimes included in the first and sometimes in the second category, with the result of his contribution often 

being misjudged as unnecessary and, as a result, being omitted. The consequences of such an omission can be 

significant for both the project itself and the planet. For the project, because its inefficient energy planning leads 

to economic nature problems, and for the planet, due to the environmental problems caused as a result of incorrect 

planning. 
The purpose of this dissertation is to highlight the contribution of an architectural element, which 

characterizes the morphology of a structure, to energy savings, with benefits for both the project under 

construction and the environment. The architectural element that is being in our case examined is the shelters 

placed in public transport stations, and especially those of the Suburban Railway of the ñKiato ï Piraeusò urban 

line. 

During the design and construction of rail transport stations, the adoption of better shading systems does not 

directly benefit to a great extent the construction itself, meaning that the cost reduction of installation and 

operation of air conditioning systems is very slight. This happens because the stations are mostly open spaces, so 

they do not include air conditioning systems on a scale similar to buildings, for the design of which the shading 
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factor is taken into account as an important parameter to improve their energy efficiency. 

Shading, however, remains a key factor in the thermal comfort of the waiting areas, contributing significantly 

to shaping the passengers' view of the means of transport passing through the respective stations. Due to this, the 

increase of the company's income occurs indirectly, through the increase of the number of users of the transport, 

caused by the increase of the level of service, with the installation of satisfactory solar protection. 

Itôs necessary not to omit the reference of this methodôs contribution to the environmental protection. The 

transport sector contributes significantly to the global emissions of carbon dioxide, also being the leading cause 

of air pollution in cities. Transport specialists and environmentalists agree that increasing the attractiveness of 

public transport is high on the list of methods to combat the problem, being one of their main goals. An increase 

in the numbers of passengers using railway transportation is therefore crucial for the environment. This goal can 

be achieved by improving the construction of their vehicles and waiting areas. 
 

The dissertation is divided into four chapters, each of which plays a special role to the aim of the study, in 

highlighting the importance of adequate shading in railway transportôs stations, for energy saving purposes, and 

in researching what form and what characteristics of shelters must be used to achieve the best possible results. 

The first chapter deals with the provision of the necessary theoretical background and knowledge to the 

reader, so that he can understand the importance of achieving the aforementioned goal, that is, the benefit that 

comes from saving energy, in any way it can be achieved. In this Diploma Thesis, a way of reducing the energy 

used by the transport sector is studied, therefore, information is initially provided on the importance of the industry. 

The great degree of correlation between transport and society is being perceived through the historical 

retrospection of transport, that follows. The contribution of railway transport to the modern way of life is then 

being analyzed, with a parallel presentation of the installed networks situated in the Greek area. As the biggest 

environmental problems arising from the transport sector are located in the big cities, special emphasis is placed 

on urban rail transport, which is called upon to deal with the current situation. Thus, their contribution to the 

environmental pollution issue is documented. 

The second chapter deals with the practical part of the study, in which the existing shelters of the Athens 

Suburban Railway stations are examined in terms of their adequacy to provide sun protection to waiting 

passengers, especially for the urban section of the line "Kiato - Piraeus". As the section under study includes 13 

stations, one of which is underground, the installed outdoor shelters of the 12 stations are finally examined. Each 

station has a different orientation, following the installed rails. The special geometric characteristics of the shelters 

of each station, their position and orientation, are examined and analyzed here. Furthermore, the process required 

for the collection of the above objects of interest and for their design is described. 

The third chapter places more emphasis on interactive data, as it studies the inclination of the sun's rays and 

the intensity of its radiation at various times, characteristics that are formed by the movement of the Earth around 

it. The design performance of the stations in 3D model design software is necessary for the interactive elementsô 

examination. Using the three-dimensional models, the limits of the shading projection of the canopies on the docks 

in the passenger waiting area are analyzed for the various characteristic hours and seasons of the year, due to the 

movement of the Earth around the Sun. 

Having now collected and processed all the required data, the next step is to evaluate the shading per station, 

as well as to draw conclusions for the whole research network. The effectiveness of shading concerns the subject 

of the fourth and last chapter. This chapter is also used to present proposals for possible improvements that could 

be made to existing structures. Finally, general conclusions are formulated, useful for the construction of similar 

future projects. 

 

 

 

Key words: Suburban Railway, Shelters, Sun-protection Systems, Shading, Thermal Comfort
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ȾȺūȷȿȷȽɃ 1  

ȺɂɃȽȾɃɁɃɀȼɆȼ ȺɁȺɅũȺȽȷɆ ɆɇȽɆ ɀȺɇȷūɃɅȺɆ 

 

ɋɠ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ ˊŮɟɘɔɟɎűŮŰŬɘ ɞˊɞɘŬŭɐˊɞŰŮ ˊɟɞůˊɎɗŮɘŬ ɛŮ Űɖɜ ɞˊɞɑŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ 

ˊŮɟɘɞɟɘůɛɧɠ Űɖɠ ůˊŬŰɎɚɖɠ Űɤɜ ŮɜŮɟɔŮɘŬəɩɜ ŬˊɞɗŮɛɎŰɤɜ [1]. Ƀ ˊŮɟɘɞɟɘůɛɧɠ ůˊŬŰɎɚɖɠ ɛˊɞɟŮɑ ɜŬ 

ŮˊɏɚɗŮɘ ɛŮ ˊɞɚɚɞɨɠ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɟɧˊɞɡɠ, Ɏɚɚɞɡɠ ɚɘɔɧŰŮɟɞ əŬɘ Ɏɚɚɞɡɠ ˊŮɟɘůůɧŰŮɟɞ ɎɛŮůɞɡɠ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ůŰŮɔɎůŰɟɤɜ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ɛɖ ɘəŬɜɞˊɞɘɖŰɘəɐ 

ˊŬɟɞɢɐ ůəɑŬůɖɠ Ŭˊɧ ŰŬ ůŰɏɔŬůŰɟŬ, ɘŭɘŬɑŰŮɟŬ Űɞ ɗɏɟɞɠ, ɞŭɖɔŮɑ ůŮ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ əɎŰɤ 

Ŭˊɧ ŬɡŰɎ əŬɘ ŭɘŬŰŬɟŬɢɐ Űɖɠ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ ůŰɞɡɠ ɢɩɟɞɡɠ ŬɜŬɛɞɜɐɠ. ȼ ŬɝɘɞˊɘůŰɑŬ Űɞɡ ɛɏůɞɡ 

ɛŮŰŬűɞɟɎɠ əŬɘ ɖ ɎɜŮůɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛŮŰŬəɑɜɖůɖɠ, ŬɚɚɎ əŬɘ ŬɜŬɛɞɜɐɠ ŬɡŰɞɨ, ŮɑɜŬɘ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ əɎɜɞɡɜ Űɞ ɛɏůɞ ɛŮŰŬűɞɟɎɠ ŮɚəɡůŰɘəɧɠ Űɞɡɠ ɢɟɐůŰŮɠ. ȼ ɛŮŰŬəɑɜɖůɖ 

ˊŮɟɘůůɧŰŮɟɤɜ ɢɟɖůŰɩɜ ɛŮ ɛɏůŬ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ ŬɜŰɑ Űɖɠ ɢɟɐůɖɠ ɘŭɘɤŰɘəɞɨ ŬɡŰɞəɘɜɐŰɞɡ ɏɢŮɘ 

ɤɠ ůɡɜɏˊŮɘŬ Űɖ ɛŮɑɤůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɘɠ ɛŮŰŬűɞɟɏɠ, əɚɎŭɞɠ ůɡɜŭŮŭŮɛɏɜɞɠ 

ɎɟɟɖəŰŬ ɛŮ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɎ ɞűɏɚɖ ŬɚɚɎ əŬɘ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŬɜɖůɡɢɑŮɠ. 

ɇɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ɛŮŰŬűɞɟɏɠ əŬɘ Űɖ ůɖɛŬůɑŬ Űɞɡɠ ɔɘŬ Űɖɜ əɞɘɜɤɜɑŬ 

əŬɘ Űɞɜ Ɏɜɗɟɤˊɞ, ɖ ɞˊɞɑŬ ɔɑɜŮŰŬɘ ŮɛűŬɜɐɠ Ŭˊɧ Űɞɜ ɓŬɗɛɧ ůŰɞɜ ɞˊɞɑɞ ŮˊɖɟŮɎɕɞɜŰŬɘ ɞɘ ŰɞɛŮɑɠ Űɖɠ 

ɞɘəɞɜɞɛɑŬɠ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɘůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ, ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ 

ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ůɡůɢɏŰɘůɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɤɜ ɛŮŰŬűɞɟɘəɩɜ ɛɏůɤɜ ůŰɞɜ ɢɟɧɜɞ, ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ 

Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ Ůɑŭɞɡɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, Űɞ ŮɜŭɘŬűɏɟɞɜ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɞ Ɇɘŭɖɟɞŭɟɞɛɘəɧ ȹɑəŰɡɞ, 

ɛŮ ŬɜɎɚɡůɖ ˊɞɡ ŮůŰɘɎɕŮɘ ůŰɞɜ ɟɧɚɞ Űɤɜ ɛŮŰŬűɞɟɩɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ ůŰɞ ůɨɔɢɟɞɜɞ Űɟɧˊɞ ɕɤɐɠ, 

əŬɘ ɘŭɘŬɑŰŮɟŬ ůŰɖ ůɨɔɢɟɞɜɖ ˊɧɚɖ. ȹɑɜŮŰŬɘ ɏɛűŬůɖ ůŰɞɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ɢŬɟŬəŰɐɟŬ Űɞɡɠ əŬɘ ůŰɖ 

ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ Űɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ɛɧɚɡɜůɖɠ ˊɞɡ 

ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɞɜ əɚɎŭɞ Űɤɜ ɛŮŰŬűɞɟɩɜ. Ƀɘ ŭɘŬůŰɎůŮɘɠ əŬɘ ɞɘ ŮˊŮəŰɎůŮɘɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ 

ŮˊŮɝɖɔɞɨɜŰŬɘ ůɢɞɚŬůŰɘəɎ, ɩůŰŮ ɜŬ əŬŰŬɜɞɖɗɞɨɜ ůŮ ɓɎɗɞɠ ŰŬ ɞűɏɚɖ Ŭˊɧ Űɖɜ ŮŭɟŬɑɤůɖ Űɤɜ ɛɏůɤɜ 

ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ ɤɠ ˊɟɩŰɖ Ůˊɘɚɞɔɐ ɔɘŬ ɛŮŰŬəɑɜɖůɖ ůŰɖ ůɡɜŮɑŭɖůɖ Űɤɜ ˊɞɚɘŰɩɜ. 

 

 

1.1. ɀŮŰŬűɞɟɏɠ, ɃɘəɞɜɞɛɑŬ əŬɘ ɄŮɟɘɓɎɚɚɞɜ 

 

Ƀ əɚɎŭɞɠ Űɤɜ ɛŮŰŬűɞɟɩɜ ɡˊŮɘůɏɟɢŮŰŬɘ ůŮ əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɖɠ ůɨɔɢɟɞɜɖɠ ɕɤɐɠ, ɔɘô ŬɡŰɧ əŬɘ 

ɖ ɛŮɚɏŰɖ Űɞɡ ŬˊɞŰŮɚŮɑ ˊŮŭɑɞ ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɚɚɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ŮˊɘůŰɖɛɞɜɘəɩɜ ŮɘŭɘəɞŰɐŰɤɜ. 

ɇɞ ɧɟŬɛŬ Űɤɜ ůɡɜŮɟɔŬɕɧɛŮɜɤɜ ŮˊɘůŰɖɛɧɜɤɜ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŭɘəŰɨɞɡ ɛŮŰŬűɞɟɩɜ ˊɞɡ ɜŬ 

ŮɑɜŬɘ ŰŬɡŰɧɢɟɞɜŬ ŬˊɞŭɞŰɘəɧ, űɘɚɘəɧ ˊɟɞɠ Űɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ əŬɘ, űɡůɘəɎ, ŬůűŬɚɏɠ. 

Ƀɘ ɛŮɚɏŰŮɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŮ ȹɘŮɗɜɏɠ, ȺɡɟɤˊŬɥəɧ əŬɘ 

ɄŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ, əŬɘ ŬˊɞŰŮɚɞɨɜ ɏɜŬɜ ůɡɜŮɢɩɠ ŮɝŮɚɘůůɧɛŮɜɞ ŰɞɛɏŬ, əŬɗɩɠ ɛŮ Űɖɜ ŰŮɢɜɞɚɞɔɘəɐ 

ŬɜɎˊŰɡɝɖ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŭɘŬɟəɩɠ ɜɏŮɠ ŮɡəŬɘɟɑŮɠ ɓŮɚŰɑɤůɖɠ Űɤɜ ɡˊŬɟɢɧɜŰɤɜ ůɡůŰɖɛɎŰɤɜ 

ɛŮŰŬűɞɟɎɠ. 

ȷɜɎɛŮůŬ ůŰɞɡɠ ɛŮɚŮŰɖŰɏɠ Űɤɜ ŭɘŬűɧɟɤɜ ŭɘŬůŰɎůŮɤɜ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɕɖŰɐɛŬŰɞɠ 

ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ Ůəˊɟɧůɤˊɞɘ Űɖɠ ɄŮɟɘɓŬɚɚɞɜŰɞɚɞɔɘəɐɠ əŬɘ Űɖɠ Ƀɘəɞɜɞɛɘəɐɠ ŮˊɘůŰɐɛɖɠ, 

əŬɗɩɠ ɖ ŬɜɎˊŰɡɝɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɛŮŰŬűɞɟɩɜ ŮˊɖɟŮɎɕŮŰŬɘ ŬɜŬˊɧűŮɡəŰŬ Ŭˊɧ Űɘɠ ůɡɜɗɐəŮɠ Űɞɡ 



ȷɂȽɃȿɃũȼɆȼ ɆȾȽȷɆȼɆ ɆɇȺũȷɆɇɅɋɁ ɇɋɁ ɆɇȷŪɀɋɁ ɄɅɃȷɆɇȽȷȾɃɈ ɆȽȹȼɅɃȹɅɃɀɃɈ 

ȾɈɅȽȷȻȼ ɄȺȿȷũȽȷ | 2 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŰɞ ɞˊɞɑɞ ɚŬɛɓɎɜŮɘ ɢɩɟŬ. ȼ ůɡůɢɏŰɘůɖ Űɞɡ əɚɎŭɞɡ Űɤɜ ɀŮŰŬűɞɟɩɜ ɛŮ Űɞɡɠ 

ˊɟɞŬɜŬűŮɟɧɛŮɜɞɡɠ əɚɎŭɞɡɠ ŮɑɜŬɘ ˊɞɚɨ ˊɘɞ ɘůɢɡɟɐ Ŭˊô ɧŰɘ űŬɑɜŮŰŬɘ Ůə ˊɟɩŰɖɠ ɧɣŮɤɠ. ɇɞ ˊŬɟɧɜ 

əŮűɎɚŬɘɞ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮůŰɘɎɕŮɘ ůŰɖɜ ŮɝɏŰŬůɖ əŬɘ Űɞ ɓɎɗɞɠ ŬɡŰɐɠ Űɖɠ ůɡůɢɏŰɘůɖɠ, 

ŮˊŮɝɖɔɩɜŰŬɠ Űɘɠ ŬɘŰɑŮɠ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɞɘ ɀŮŰŬűɞɟɏɠ ɔɑɜɞɜŰŬɘ ɧɚɞ əŬɘ ˊɘɞ ɏɜŰɞɜɞ ɗɏɛŬ ŬɜɎɚɡůɖɠ 

ůŰɞɡɠ əɨəɚɞɡɠ Űɖɠ ɃɘəɞɜɞɛɑŬɠ əŬɘ Űɞɡ ɄŮɟɘɓɎɚɚɞɜŰɞɠ. 

 

1.1.1. Ƀɘəɞɜɞɛɘəɐ ȹɘɎůŰŬůɖ ɀŮŰŬűɞɟɩɜ 

 

Ƀ ŰɞɛɏŬɠ Űɤɜ ɛŮŰŬűɞɟɩɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ ůɡɜɘůŰɩůŬ Űɖɠ ˊŬɔəɧůɛɘŬɠ ɞɘəɞɜɞɛɑŬɠ əŬɘ 

ůɡɜɖɗɘůɛɏɜɞ ŮɟɔŬɚŮɑɞ ŬɜɎˊŰɡɝɖɠ, əŬɗɩɠ ɞɘ ɞɘəɞɜɞɛɘəɏɠ ŮɡəŬɘɟɑŮɠ ŮɑɜŬɘ ɛɏɔŮɗɞɠ ŬɜɎɚɞɔɞ Űɖɠ 

əɘɜɖŰɘəɧŰɖŰŬɠ Űɞɡ ˊɚɖɗɡůɛɞɨ. ȼ ˊɞůɧŰɖŰŬ əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ɡˊɞŭɞɛɩɜ ɛŮŰŬűɞɟɎɠ ɏɢɞɡɜ ɎɛŮůɖ 

ůɨɜŭŮůɖ ɛŮ Űɞ ŮˊɑˊŮŭɞ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ ŬɜɎˊŰɡɝɖɠ. ɇŬ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɛŮŰŬűɞɟɘəɎ ůɡůŰɐɛŬŰŬ 

ˊŬɟɏɢɞɡɜ ɞɘəɞɜɞɛɘəɏɠ əŬɘ əɞɘɜɤɜɘəɏɠ ŮɡəŬɘɟɑŮɠ əŬɘ ˊɚŮɞɜŮəŰɐɛŬŰŬ, ɧˊɤɠ ˊɟɞůɓŬůɘɛɧŰɖŰŬ ůŮ 

Ŭɔɞɟɏɠ, ůŮ ŮɟɔŬůɑŬ, Ŭəɧɛɖ əŬɘ ůŮ ɎɚɚŮɠ ŮˊŮɜŭɨůŮɘɠ, ɛŮɘɩɜɞɜŰŬɠ ŰŬ əɧůŰɖ ůŮ ˊɞɚɚɞɨɠ ŰɞɛŮɑɠ ˊɞɡ 

əŬɗɞɟɑɕɞɡɜ Űɖɜ ɞɘəɞɜɞɛɑŬ. ȷɜŰɘɗɏŰɤɠ, ˊŰɩůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ŭɘəŰɨɞɡ ɛŮŰŬűɞɟɎɠ ɞŭɖɔŮɑ ůŮ 

ɢŬɛɏɜŮɠ ŮɡəŬɘɟɑŮɠ əŬɘ ɢŬɛɖɚɐ ˊɞɘɧŰɖŰŬ ɕɤɐɠ. 

ȼ ŮɚŬůŰɘəɧŰɖŰŬ ɕɐŰɖůɖɠ ŭɘŬɛɞɟűɩɜŮŰŬɘ ˊɟɤŰɑůŰɤɠ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ. 

ȾŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ, ɤůŰɧůɞ, ŬˊɞŰŮɚŮɑ əŬɘ Űɞ ŮɘůɧŭɖɛŬ, əŬɗɩɠ ɏɢŮɘ ŬˊɞŭŮɘɢŰŮɑ ˊɤɠ 

ɡɣɖɚɧŰŮɟɞ ŮɘůɧŭɖɛŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊŮɟɘůůɧŰŮɟŬ ɏɝɞŭŬ ɔɘŬ ɛŮŰŬűɞɟɏɠ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 

ˊɞɡ ŬəɞɚɞɡɗŮɑ, ůŰɞ ɞˊɞɑɞ ŬˊɞŰɡˊɩɜɞɜŰŬɘ ɞɘ əŬɗɖɛŮɟɘɜɏɠ ɛŮŰŬəɘɜɐůŮɘɠ ŬɜɎ ɎŰɞɛɞ, ɞɘ 

ɛŮŰŬəɘɜɐůŮɘɠ ɔɘŬ ŭɞɡɚŮɘɎ ˊŬɟŬɛɏɜɞɡɜ ůŰŬɗŮɟɏɠ ŬɜŮɝŬɟŰɐŰɤɠ ŮɘůɞŭɐɛŬŰɞɠ. Ƀɘ ɛŮŰŬəɘɜɐůŮɘɠ ɔɘŬ 

Ŭɔɞɟɏɠ, ˊŬɟɧŰɘ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ Űɞ ŮɘůɧŭɖɛŬ, ŮɑɜŬɘ ɡˊɞɢɟŮɤŰɘəɏɠ Ŭəɧɛɖ əŬɘ ɔɘŬ ŰŬ ˊɘɞ 

ɢŬɛɖɚɧɛɘůɗŬ ɛɏɚɖ Űɖɠ əɞɘɜɤɜɑŬɠ.  ȷɜŰɑɗŮŰŬ, ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ ɔɘŬ ɚɘɔɧŰŮɟɞ ŬɜŬɔəŬɑɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ, ɧˊɤɠ ɞɘ əɞɘɜɤɜɘəɏɠ ɡˊɞɢɟŮɩůŮɘɠ, ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɛŮɔɎɚɖ ŮɚŬůŰɘəɧŰɖŰŬ, əŬɘ 

ŬɡɝɎɜɞɜŰŬɘ ůɖɛŬɜŰɘəɎ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɞɡ ŮɘůɞŭɐɛŬŰɞɠ.  

 

  

ȺɘəɧɜŬ 1.1: ȻɐŰɖůɖ ɀŮŰŬəɘɜɐůŮɤɜ ɤɠ ůɡɜɎɟŰɖůɖ Űɞɡ ŮɘůɞŭɐɛŬŰɞɠ [1] 
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ɆŮ ɛŬəɟɞɞɘəɞɜɞɛɘəɧ ŮˊɑˊŮŭɞ, ɖ əɘɜɖŰɘəɧŰɖŰŬ, ɖ ɞˊɞɑŬ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ŭɑəŰɡɞ ɛŮŰŬűɞɟɩɜ, ŮɑɜŬɘ 

ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ əŬɘ Űɞ ŮɘůɧŭɖɛŬ Űɖɠ Ůɗɜɘəɐɠ ɞɘəɞɜɞɛɑŬɠ. ȷɡŰɧ ɔɑɜŮŰŬɘ 

ŮɛűŬɜɏɠ ɛɏůɤ Űɤɜ ŭŮɘəŰɩɜ Űɞɡ ȷȺɄ, əŬɗɩɠ, ůŮ ŬɜŬˊŰɡɔɛɏɜŮɠ ɢɩɟŮɠ, ɞɘ ɛŮŰŬűɞɟɏɠ ɛˊɞɟŮɑ ɜŬ 

űŰɎůɞɡɜ ɜŬ ŬˊɞŰŮɚɞɨɜ Ŭəɧɛɖ əŬɘ Űɞ 10% Űɞɡ ȷȺɄ. ɆɡɔəŮəɟɘɛɏɜŬ, ůŰɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ, ɞ 

ŰɞɛɏŬɠ ɀŮŰŬűɞɟɩɜ əŬɘ ȷˊɞɗɐəŮɡůɖɠ əŬŰŬɚŬɛɓɎɜŮɘ Űɞ 5% Űɖɠ ŬˊŬůɢɧɚɖůɖɠ Űɞɡ ŮɟɔŬŰɘəɞɨ 

ŭɡɜŬɛɘəɞɨ, ˊɞůɞůŰɧ ŭɖɚŬŭɐ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊŮɟɑˊɞɡ 11 ŮəŬŰɞɛɛɨɟɘŬ ŮɟɔŬɕɞɛɏɜɞɡɠ. ȼ 

ůɡɛɓɞɚɐ Űɞɡ əɚɎŭɞɡ ůŰɞ ɞɜɞɛŬůŰɘəɧ ȷȺɄ Űɖɠ Ⱥɡɟɩˊɖɠ ŬɜɏɟɢŮŰŬɘ Ůˊɑůɖɠ ůŰɞ 5% [2]. ɆŰɞ 

ŭɘɎɔɟŬɛɛŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ űŬɑɜŮŰŬɘ ɖ Ɇɡɜɞɚɘəɐ ɄɟɞůŰɘɗɏɛŮɜɖ ȷɝɑŬ Űɤɜ ɀŮŰŬűɞɟɩɜ ɤɠ ˊɞůɞůŰɧ 

Űɞɡ ȷȺɄ, ɧˊɤɠ əŬŰŬɔɟɎűɖəŮ Űɞ 2010 əŬɘ Űɞ 2015, ůŮ ɢɩɟŮɠ Űɖɠ Ⱥɡɟɤɕɩɜɖɠ. ɄŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ 

Űɞ ˊɞůɞůŰɧ ŬɡŰɧ əɡɛŬɑɜŮŰŬɘ ˊŮɟɑˊɞɡ ůŰɞ 6% ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɢɩɟŮɠ, űŰɎɜɞɜŰŬɠ, ɤůŰɧůɞ, ůŮ 

ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ, ɏɤɠ əŬɘ Űɞ 12%. ũɘŬ Űɖɜ ȺɚɚɎŭŬ, ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɘəɟɐ Ɏɜɞŭɞɠ Űɞɡ 

ˊɞůɞůŰɞɨ ɛɏůŬ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɜŰŬŮŰɑŬ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ Űɖɠ ŮɘəɧɜŬɠ 1.2, ɛŮ 

Űɖɜ ŰŮɚɘəɐ Űɘɛɐ ɜŬ ŭɘŬɛɞɟűɩɜŮŰŬɘ ˊŮɟɑˊɞɡ ůŰɞ 7.5% Űɞ 2015. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŮəŰɘɛɎŰŬɘ ˊɤɠ 

ɞűŮɑɚŮŰŬɘ ůŰɘɠ ɛŮɔɎɚŮɠ ŮˊŮɜŭɨůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŮ ɡˊɞŭɞɛɏɠ ɛŮŰŬűɞɟɩɜ əŬŰɎ Űɖɜ 

ˊɟɩŰɖ ŭŮəŬŮŰɑŬ Űɖɠ ɜɏŬɠ ɢɘɚɘŮŰɑŬɠ. 

 

 

ȺɘəɧɜŬ 1.2: Ɇɡɜɞɚɘəɐ ɄɟɞůŰɘɗɏɛŮɜɖ ȷɝɑŬ ɀŮŰŬűɞɟɩɜ ɤɠ ˊɞůɞůŰɧ Űɞɡ ȷȺɄ, 2010 vs 2015 [2] 

 

ɆŮ ɛɘəɟɞɞɘəɞɜɞɛɘəɧ ŮˊɑˊŮŭɞ, ɞɘ ɛŮŰŬűɞɟɏɠ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜŮɠ ɛŮ Űɞɜ ˊŬɟŬɔɤɔɧ, Űɞɜ əŬŰŬɜŬɚɤŰɐ 

əŬɘ ŰŬ əɧůŰɖ ŭɘŬɜɞɛɐɠ, ɛŮ Űɖɜ ɏɜɜɞɘŬ ˊɤɠ ɞɘ ŰɟŮɘɠ ŬɡŰɞɑ ˊŬɟɎɔɞɜŰŮɠ, ˊɞɡ ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɞɑ ɔɘŬ 

Űɖɜ ɞɘəɞɜɞɛɑŬ, ŬˊŬɘŰɞɨɜ Űɖɜ ɨˊŬɟɝɖ ŬˊŬɟŬɑŰɖŰɤɜ ɡˊɞŭɞɛɩɜ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŮŰŬűɞɟɎɠ. Ƀɘ əŬŰɎɚɚɖɚŮɠ ɡˊɞŭɞɛɏɠ ůɡɜŭɏɞɡɜ Űɞɡɠ ˊɟɞɛɖɗŮɡŰɏɠ ɛŮ Űɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ əŬɘ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ůɡɜŬɚɚŬɔɩɜ əŬɘ Űɖɜ ŬɜŮɛˊɧŭɘůŰɖ 

əɘɜɖŰɘəɧŰɖŰŬ Űɖɠ ŬɔɞɟɎɠ. ɋůŰɧůɞ, ɛɘŬ ůɡɜɖɗɘůɛɏɜɖ ˊɚɎɜɖ ůŰɘɠ Ŭɔɞɟɏɠ ŮɑɜŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ 
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ɛŮŰŬűɞɟɘəɞɨ ŭɘəŰɨɞɡ ɛɧɜɞ ɛŮ ɓɎůɖ Űɞ əɧůŰɞɠ ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ ˊɟɞɥɧɜŰɤɜ, Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑ 

ˊɞɚɨ ɛɘəɟɧ ˊɞůɞůŰɧ Űɖɠ ŬɝɑŬɠ Űɞɡ ˊɟɞɥɧɜŰɞɠ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, ɞɘ ɛŮŰŬűɞɟɏɠ ŮɑɜŬɘ 

ɞɘəɞɜɞɛɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɤɜ ŬɔŬɗɩɜ əŬɘ Űɤɜ ɡˊɖɟŮůɘɩɜ, ɛŮ Űɖɜ ɏɜɜɞɘŬ ˊɤɠ ŮɑɜŬɘ 

ˊŬɟɎɔɞɜŰŬɠ ɗŮɛŮɚɘɩŭɖɠ ɔɘŬ Űɖ ɔɏɜŮůɐ Űɞɡɠ, əŬɗɩɠ, ŬɜŮɝŬɟŰɐŰɤɠ Űɞɡ əɧůŰɞɡɠ ɛŮŰŬűɞɟɎɠ, ɖ ɑŭɘŬ 

ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ ŭŮ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ Ŭɜ ŭŮɜ ɡˊɐɟɢŮ Űɞ ɛŮŰŬűɞɟɘəɧ ɡˊɧɓŬɗɟɞ. 

Ⱥˊɘˊɚɏɞɜ, ɖ ůɡɜŮɘůűɞɟɎ Űɤɜ ɛŮŰŬűɞɟɩɜ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ ŮɜŰɞˊɑɕŮŰŬɘ əŬɘ ůŰɞɜ ŰɞɛɏŬ 

Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɗɏůŮɤɜ ŮɟɔŬůɑŬɠ, əŬɗɩɠ ˊɞɚɚɏɠ ŭɞɡɚŮɘɏɠ ŮɝŬɟŰɩɜŰŬɘ ŮɑŰŮ ɎɛŮůŬ ŮɑŰŮ ɏɛɛŮůŬ Ŭˊɧ 

Űɞ ɛŮŰŬűɞɟɘəɧ ŭɑəŰɡɞ. ɋɠ ɎɛŮůɖ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɖ ŮɝɎɟŰɖůɖ ůŮ ŮɟɔŬůɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ 

ŬˊŮɡɗŮɑŬɠ ɛŮ Űɖ ɛŮŰŬűɞɟɎ, ɧˊɤɠ ŭɘŬɜɞɛŮɑɠ űɞɟŰɑɤɜ, űɞɟŰɤŰɏɠ ə.Ŭ. əŬɘ ɤɠ ɏɛɛŮůŮɠ ůŮ ŮɟɔŬůɑŮɠ 

ˊɞɡ ŬˊŬɘŰɞɨɜ ɛŮŰŬűɞɟɏɠ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɐ Űɞɡɠ, ɧˊɤɠ ŮˊŬɔɔɏɚɛŬŰŬ ŬůűɎɚɘůɖɠ, 

ɢɟɖɛŬŰɞŭɧŰɖůɖɠ, ŰŬɝɘŭɘɤŰɘəɎ ɔɟŬűŮɑŬ ə.Ŭ. 

 

1.1.2. ɄŮɟɘɓŬɚɚɞɜŰɘəɐ ȹɘɎůŰŬůɖ ɀŮŰŬűɞɟɩɜ  

 

Ƀ ŰɞɛɏŬɠ Űɤɜ ɛŮŰŬűɞɟɩɜ, ɚɞɘˊɧɜ, ůɡɜŭɏŮŰŬɘ ɛŮ ɞɡůɘɩŭɖ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɎ ɞűɏɚɖ. ɋůŰɧůɞ, 

ŰŬ ɞűɏɚɖ ŬɡŰɎ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ əɘɜŭɨɜɞɡɠ ɔɘŬ Űɞ ˊŮɟɘɓɎɚɚɞɜ, əŬɗɩɠ ŰŬ ɛŮŰŬűɞɟɘəɎ 

ůɡůŰɐɛŬŰŬ, Ŭˊɧ Űɘɠ ɡˊɞŭɞɛɏɠ ɛɏɢɟɘ əŬɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ɞɢɖɛɎŰɤɜ, Ŭűɐɜɞɡɜ Űɞ ŬˊɞŰɨˊɤɛɎ 

Űɞɡɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ əŬɘ Űɖɜ ŬɟɜɖŰɘəɐ ůɡɜŮɘůűɞɟɎ Űɞɡɠ ůŰɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ. ȾŬŰɎ ůɡɜɏˊŮɘŬ, 

ɧůɞ ŬɡɝɎɜŮɘ ɞ ɗŮŰɘəɧɠ əɨəɚɞɠ Űɖɠ ůɡůɢɏŰɘůɖɠ ɛŮŰŬűɞɟɩɜ əŬɘ ŬɜɎˊŰɡɝɖɠ, Űɧůɞ ŬɡɝɎɜŮɘ əŬɘ ɞ 

ŬɟɜɖŰɘəɧɠ əɨəɚɞɠ Űɖɠ ůɡůɢɏŰɘůɖɠ ɛŮŰŬűɞɟɩɜ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ əɘɜŭɨɜɤɜ. ɇŬɡŰɧɢɟɞɜŬ, 

ŮɔŮɑɟɞɜŰŬɘ ŬɜɖůɡɢɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɖɠ ˊŬɔəɧůɛɘŬɠ ɞɘəɞɜɞɛɑŬɠ ɜŬ 

ŬɜŰɘɛŮŰɤˊɑůŮɘ Űɖ ŭɘŬɟəɐ Ŭɨɝɖůɖ Űɖɠ əŬŰŬɜɎɚɤůɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊɧɟɤɜ əŬɘ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ 

ŬˊɞɓɚɐŰɤɜ. 

 

ȼ ůɡɛɓɞɚɐ Űɞɡ ŰɞɛɏŬ Űɤɜ ɛŮŰŬűɞɟɩɜ ůŰɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ŮɑɜŬɘ ɛŮɔɎɚɖ əŬɘ ůɡɜŮɢɩɠ 

ŬɡɝŬɜɧɛŮɜɖ. ɃɟɘůɛɏɜŮɠ Ŭˊɧ Űɘɠ ŮˊɘˊŰɩůŮɘɠ, ɧˊɤɠ ɞɘ Ůəˊɞɛˊɏɠ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ əŬɘ ɖ 

ŬəɞɡůŰɘəɐ ɧɢɚɖůɖ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŰŬ ɞɢɐɛŬŰŬ, ɏɢɞɡɜ ɎɛŮůŬ ŬɜŰɘɚɖˊŰɎ ŬˊɞŰŮɚɏůɛŬŰŬ. ȯɚɚŮɠ 

ŮɑɜŬɘ ɚɘɔɧŰŮɟɞ ɔɜɩɟɘɛŮɠ ůŰɞɜ əɧůɛɞ əŬɘ, əŬŰɎ ůɡɜɏˊŮɘŬ, ůɡɢɜɎ ɖ ŬɜŬűɞɟɎ ůŮ ŬɡŰɏɠ ˊŬɟŬɚŮɑˊŮŰŬɘ. 

ɇɏŰɞɘŬ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ŰŬ ůɤɛŬŰɑŭɘŬ ˊɞɡ ŬˊŮɚŮɡɗŮɟɩɜɞɜŰŬɘ ɛŮ Űɖɜ ŬŰŮɚɐ əŬɨůɖ ˊɞɡ ɔɑɜŮŰŬɘ ůŰɘɠ 

ɀɖɢŬɜɏɠ ȺůɤŰŮɟɘəɐɠ ȾŬɨůɖɠ, ɧˊɤɠ ŬɡŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ŰŬ ŬɡŰɞəɑɜɖŰŬ. ɇŬ 

ůɤɛŬŰɑŭɘŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜŬ ɔɘŬ ˊɞɚɚɎ əŬɟŭɘɞŬɜŬˊɜŮɡůŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ Űɞɡ ˊɚɖɗɡůɛɞɨ. ɇɏɚɞɠ, 

ɡˊɎɟɢɞɡɜ əŬɘ ɞɘ ɚɘɔɧŰŮɟɞ ɎɛŮůŮɠ, ŬɚɚɎ ˊɞɚɨ ŮˊɘɓɚŬɓŮɑɠ ɔɘŬ Űɞɜ ˊɚŬɜɐŰɖ, ŮˊɘˊŰɩůŮɘɠ, ɧˊɤɠ ɖ 

əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ. 

 

ȼ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ŮɑɜŬɘ ɖ ɛŮŰŬɓɞɚɐ Űɞɡ ˊŬɔəɧůɛɘɞɡ əɚɑɛŬŰɞɠ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɘɠ ůɡůůɩɟŮɡůɖɠ 

ŭɘɎűɞɟɤɜ ŮˊɘɓɚŬɓɩɜ ůŰɞɘɢŮɑɤɜ, ˊŬɟŬɔɧɛŮɜɤɜ Ŭˊɧ űɡůɘəɞɨɠ əŬɘ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ 

ůɡɜŭɡŬůŰɘəɎ, ˊɞɡ ɏɢɞɡɜ ɞŭɖɔɐůŮɘ ůŮ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ůɨɜɗŮůɖɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ. Ƀɘ űɡůɘəɞɑ 

ˊŬɟɎɔɞɜŰŮɠ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɛŮŰŬəɘɜɐůŮɘɠ Űɤɜ ɖˊŮɑɟɤɜ, ɖűŬɘůŰŮɘŬəɏɠ ŮəɟɐɝŮɘɠ əŬɘ ɛŮŰŬɓɞɚɏɠ ůŰɖɜ 

əɑɜɖůɖ Űɞɡ ɐɚɘɞɡ əŬɘ Űɖɠ ɔɖɠ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ˊɟɧɓɚɖɛŬ, ɤůŰɧůɞ, ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɘɠ 

ŬɜɗɟɤˊɞɔŮɜŮɑɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɞɘ ɞˊɞɑŮɠ ˊɟɞůɗɏŰɞɡɜ ŰŮɟɎůŰɘŮɠ ˊɞůɧŰɖŰŮɠ ŬŮɟɑɤɜ Űɞɡ 

ɗŮɟɛɞəɖˊɑɞɡ ůŰŬ ŬɏɟɘŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ, ˊɟɞəŬɚɩɜŰŬɠ Űɖɜ ɡˊŮɟɗɏɟɛŬɜůɖ Űɞɡ ˊɚŬɜɐŰɖ. ȰɜŬ Ŭˊɧ 
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ŰŬ əɡɟɘɧŰŮɟŬ ŬɏɟɘŬ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ŮɑɜŬɘ Űɞ ȹɘɞɝŮɑŭɘɞ Űɞɡ 

ȯɜɗɟŬəŬ. ɀŮ ɓɎůɖ ůŰɞɘɢŮɑŬ Űoɡ 2014, o ŰɞɛɏŬɠ Űɤɜ ɛŮŰŬűɞɟɩɜ ɞűŮɑɚŮŰŬɘ ɔɘŬ Űɞ 22% Űɤɜ 

ˊŬɔəɧůɛɘɤɜ Ůəˊɞɛˊɩɜ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ, ɛŮ Űɘɠ ɞŭɘəɏɠ ɛŮŰŬűɞɟɏɠ ɜŬ ŬˊɞŰŮɚɞɨɜ Űɞɜ əɨɟɘɞ 

ɡˊŮɨɗɡɜɞ, ůŮ ˊɞůɞůŰɧ ˊɞɡ ŬɜɏɟɢŮŰŬɘ ůŰɞ 20% Űɤɜ ˊŬɔəɧůɛɘɤɜ Ůəˊɞɛˊɩɜ [1.3].  

 

 

ȺɘəɧɜŬ 1.3: Ⱥəˊɞɛˊɏɠ ȹɘɞɝŮɘŭɑɞɡ Űɞɡ ȯɜɗɟŬəŬ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ Űɞɜ ŰɞɛɏŬ Űɤɜ ɀŮŰŬűɞɟɩɜ [3] 

 

ɇɞ ˊɞůɞůŰɧ ŬɡŰɧ ŮɑɜŬɘ Ŭəɧɛɖ ˊɘɞ Ŭɡɝɖɛɏɜɞ ůŮ ŬɜŬˊŰɡɔɛɏɜŮɠ ɞɘəɞɜɞɛɑŮɠ, ɧˊɤɠ ůŰɘɠ ȼɄȷ, ɧˊɞɡ 

ɛŮ ɓɎůɖ ůŰɞɘɢŮɑŬ Űɞɡ 2018, ɞ ŰɞɛɏŬɠ Űɤɜ ɀŮŰŬűɞɟɩɜ ůɡɜŰŮɚŮɑ əŬŰɎ 28% ůŰɘɠ Ůəˊɞɛˊɏɠ ŬŮɟɑɤɜ 

Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ, ɛŮ Űɞ 82% ŬɡŰɩɜ ɜŬ ɞűŮɑɚɞɜŰŬɘ ůŮ ɞŭɘəɏɠ ɛŮŰŬűɞɟɏɠ (ˊɞůɞůŰɧ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ 

ůŰɞ 23% Űɤɜ ˊŬɔəɧůɛɘɤɜ Ůəˊɞɛˊɩɜ) [4]. 

Ƀɘ ůɡɜɏˊŮɘŮɠ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ ˊɟɞɓɚɏˊɞɜŰŬɘ əŬŰŬůŰɟɞűɘəɏɠ ɔɘŬ Űɞɜ ˊɚŬɜɐŰɖ, əŬɗɩɠ 

ŮˊɖɟŮɎɕɞɡɜ ɧɢɘ ɛɧɜɞ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ, ŬɚɚɎ əŬɘ Űɖ ɢɚɤɟɑŭŬ əŬɘ Űɖɜ ˊŬɜɑŭŬ. ũɟɐɔɞɟŮɠ əŬɘ 

ŬˊɧŰɞɛŮɠ əɚɘɛŬŰɘəɏɠ ŬɚɚŬɔɏɠ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ɛŬɕɘəɧ ŬűŬɜɘůɛɧ Űɤɜ Ůɘŭɩɜ, Űɧůɞ Űɞɡ 

ɕɤɘəɞɨ ɧůɞ əŬɘ Űɞɡ űɡŰɘəɞɨ ɓŬůɘɚŮɑɞɡ, ˊɞɡ ŭŮ ɗŬ ˊɟɞɚɎɓɞɡɜ ɜŬ ˊɟɞůŬɟɛɞůŰɞɨɜ ŮɔəŬɑɟɤɠ ůŰŬ 

ɜɏŬ ŭŮŭɞɛɏɜŬ. ȺˊɘˊɟɞůɗɏŰɤɠ, ɔɘŬ Űɞɜ ɑŭɘɞ Űɞɜ ˊɚŬɜɐŰɖ, ɞɘ ŬɚɚŬɔɏɠ ˊɞɡ ŮˊɘűɏɟŮɘ ɖ ɡˊŮɟɗɏɟɛŬɜůɖ 

ˊɟɞəŬɚɞɨɜ ɚɘɩůɘɛɞ Űɤɜ ˊɎɔɤɜ ůŰɖɜ ȷɜŰŬɟəŰɘəɐ, ɛŮ ůɡɜɏˊŮɘŬ Űɖɜ Ɏɜɞŭɞ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ 

ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɗɎɚŬůůŬɠ. ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ, űɡůɘəɎ, ŮˊɖɟŮɎɕɞɡɜ ɎɛŮůŬ əŬɘ Űɞ Ŭɜɗɟɩˊɘɜɞ Ůɑŭɞɠ, 

Űɞɡ ɞˊɞɑɞɡ ɖ Ůˊɘɓɑɤůɖ ŮɑɜŬɘ ɎɟɟɖəŰŬ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ Ůˊɘɓɑɤůɖ Űɞɡ ˊɚŬɜɐŰɖ. 

Ƀɘ ŮˊɘůŰɐɛɞɜŮɠ ůɡɛűɤɜɞɨɜ ˊɤɠ ɞ ɛɧɜɞɠ Űɟɧˊɞɠ ŮˊɘɓɟɎŭɡɜůɖɠ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ ŮɑɜŬɘ ɞ 

ˊŮɟɘɞɟɘůɛɧɠ Űɞɡ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ ˊɞɡ ŮəɚɨŮŰŬɘ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ. ȾŬɗɩɠ, ɧˊɤɠ ɐŭɖ 

ŬɜŬűɏɟɗɖəŮ, ˊŮɟɑˊɞɡ Űɞ ɏɜŬ ŰɏŰŬɟŰɞ Űɤɜ ˊŬɔəɞůɛɑɤɜ Ůəˊɞɛˊɩɜ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ 

ɞűŮɑɚŮŰŬɘ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ɛŮŰŬűɞɟɩɜ, ɖ ɚɐɣɖ ɛɏŰɟɤɜ ɔɘŬ Űɖ ɛŮɑɤůɖ Űɤɜ Ůəˊɞɛˊɩɜ ŬɡŰɩɜ 

əɟɑɜŮŰŬɘ əŬɗɞɟɘůŰɘəɐ ɔɘŬ Űɞ ɛɏɚɚɞɜ Űɞɡ ˊɚŬɜɐŰɖ. 

 

ɆŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ, ŰŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɕɖŰɐɛŬŰŬ ŮɜŰɞˊɑɕɞɜŰŬɘ ˊɘɞ ŬɘůɗɖŰɎ ůŰŬ ŬůŰɘəɎ əɏɜŰɟŬ əŬɘ 

ɘŭɑɤɠ ůŮ əŮɜŰɟɘəɏɠ ŮˊɘɢŮɘɟɖɛŬŰɘəɏɠ ˊŮɟɘɞɢɏɠ. Ƀɘ ɛŮŰŬűɞɟɘəɏɠ ɡˊɞŭɞɛɏɠ ůɢŮŭɘɎɕɞɜŰŬɘ ɏŰůɘ ɩůŰŮ ɜŬ 
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ŮɝɡˊɖɟŮŰɞɨɜ Űɖɜ əɎɚɡɣɖ ŬɜŬɔəɩɜ Űɤɜ ˊɧɚŮɤɜ əŬɘ Űɤɜ əŬŰɞɑəɤɜ Űɞɡɠ. ɆŮ ˊɧɚŮɘɠ, ɤůŰɧůɞ, ˊɞɡ 

ŮɛˊɑˊŰɞɡɜ ůŰɖɜ ˊŬɟŬˊɎɜɤ əŬŰɖɔɞɟɑŬ, ɞɘ ɡˊɞŭɞɛɏɠ ůɢŮŭɘɎɕɞɜŰŬɘ ɛŮ Űɟɧˊɞ ˊɞɡ ɜŬ ŮɝɡˊɖɟŮŰŮɑ əŬɘ 

ɏɜŬɜ ůɖɛŬɜŰɘəɧ Ŭɟɘɗɛɧ Ɏɚɚɤɜ ŭɘŮɟɢɧɛŮɜɤɜ, ɧˊɤɠ ɞɘ ŮɟɔŬɕɧɛŮɜɞɘ Űɤɜ ˊŮɟɘɞɢɩɜ. ȰŰůɘ, ɛŮɔɎɚɞ 

ɛɏɟɞɠ Űɖɠ ɢŮɟůŬɑŬɠ ŮˊɘűɎɜŮɘɎɠ Űɞɡɠ əŬŰŬɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ ŭɟɧɛɞɡɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ Űɞˊɘəɐ 

əɞɘɜɧŰɖŰŬ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ ŰŬ ŮˊɑˊŮŭŬ ɗɞɟɨɓɞɡ əŬɘ Ůəˊɞɛˊɩɜ ɟɨˊɤɜ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ 

Űɖ ůɡɛɓɞɚɐ Űɖɠ ůŰŬ ŮˊɑˊŮŭŬ əɡəɚɞűɞɟɑŬɠ. 

ȼ əɡəɚɞűɞɟɘŬəɐ ůɡɛűɧɟɖůɖ, ŰŬ ŬŰɡɢɐɛŬŰŬ əŬɘ ɖ ɞˊŰɘəɐ əŬɘ ŬəɞɡůŰɘəɐ ɧɢɚɖůɖ ŮɑɜŬɘ űŬɘɜɧɛŮɜŬ 

ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ əŬɗɖɛŮɟɘɜɎ ůŰɘɠ ɛŮɔɎɚŮɠ ˊɧɚŮɘɠ, ɘŭɘŬɑŰŮɟŬ ůŮ ɩɟŮɠ Ŭɘɢɛɐɠ. ȼ əŬŰɎůŰŬůɖ ŬɡŰɐ 

ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ əɡɟɑɤɠ ŮɝŬɘŰɑŬɠ Űɖɠ ŮɝɎɟŰɖůɖɠ Űɞɡ ˊɚɖɗɡůɛɞɨ Ŭˊɧ Űɞ ɘŭɘɤŰɘəɧ ŬɡŰɞəɑɜɖŰɞ. 

ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ŬˊɞŰŮɚŮɑ ɖ ˊɧɚɖ ɁŰɎəŬ, ˊɟɤŰŮɨɞɡůŬ Űɞɡ ɀˊŬɔəɚŬɜŰɏɠ, ɛɑŬ Ŭˊɧ Űɘɠ 

ˊɘɞ ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ ˊɧɚŮɘɠ ůŰɞɜ əɧůɛɞ, ɛŮ ůɡɜŮɢɏɠ ˊɟɧɓɚɖɛŬ əɡəɚɞűɞɟɘŬəɐɠ ůɡɛűɧɟɖůɖɠ. 

ɆŮ ůɢŮŰɘəɐ ɏɟŮɡɜŬ ˊɞɡ ŬűɞɟɞɨůŮ Űɘɠ ŬɘŰɑŮɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ, ˊɟɞɏəɡɣŮ Űɞ ŭɘɎɔɟŬɛɛŬ Űɖɠ ŮɘəɧɜŬɠ 

1.4. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŮ ŬɡŰɧ, ɖ ŮəŰŮŰŬɛɏɜɖ ɢɟɐůɖ ɞɢɖɛɎŰɤɜ ȽŭɘɤŰɘəɐɠ ɉɟɐůɖɠ ŮɡɗɨɜŮŰŬɘ əŬŰɎ 

38% ɔɘŬ Űɖɜ ɎůɢɖɛŮɠ əɡəɚɞűɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ. ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɧɚɖ, 

ɖ ɛɞɜŬŭɘəɐ Ůˊɘɚɞɔɐ ŭɖɛɧůɘŬɠ ɛŮŰŬəɑɜɖůɖɠ ŮɑɜŬɘ ŰŬ ɚŮɤűɞɟŮɑŬ, əɎŰɘ ˊɞɡ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ 

ˊŬɟɎɔɞɜŰŬ ɔɘŬ Űɖɜ əŬŰɎůŰŬůɖ ˊɞɡ ŮˊɘəɟŬŰŮɑ. 

 

 

ȺɘəɧɜŬ 1.4: ȷɘŰɑŮɠ əɡəɚɞűɞɟɘŬəɐɠ ůɡɛűɧɟɖůɖɠ, ɖ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊɧɚɖɠ ɁŰɎəŬ [4] 

 

ȳˊɤɠ ɔɑɜŮŰŬɘ ůŬűɏɠ, ɖ ɓŬůɘəɧŰŮɟɖ ŬɘŰɑŬ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ əɡəɚɞűɞɟɘŬəɐɠ ůɡɛűɧɟɖůɖɠ ůŰɘɠ 

ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ ŮɜŰɞˊɑɕŮŰŬɘ ůŰɖɜ ɏɚɚŮɘɣɖ ɘůɞɟɟɞˊɑŬɠ ɛŮŰŬɝɨ ˊɟɞůűɞɟɎɠ əŬɘ ɕɐŰɖůɖɠ ɡˊɞŭɞɛɩɜ 

ɞŭɘəɩɜ ɛŮŰŬűɞɟɩɜ. ȼ ˊɟɧəɚɖůɖ ŮɑɜŬɘ ɖ ŮˊɏəŰŬůɖ əŬɘ ɖ ɓŮɚŰɑɤůɖ Űɖɠ ˊɟɞůűɞɟɎɠ ɛŮŰŬűɞɟɩɜ, 

ɩůŰŮ ɜŬ ɡˊɎɟɢɞɡɜ ŮɜŬɚɚŬəŰɘəɏɠ ɚɨůŮɘɠ ŬɜŰɑ Űɖɠ ɢɟɐůɖɠ ɘŭɘɤŰɘəɩɜ ŬɡŰɞəɘɜɐŰɤɜ. 
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1.1.3. ɄɞɚɘŰɘəɏɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ ˊɟɞəɚɐůŮɤɜ ŰɞɛɏŬ ɀŮŰŬűɞɟɩɜ 

 

ȳˊɤɠ ɔɑɜŮŰŬɘ ůŬűɏɠ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, ɞ ŰɞɛɏŬɠ Űɤɜ ɀŮŰŬűɞɟɩɜ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɘɠ 

ɞɘəɞɜɞɛɘəɏɠ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ, əŬɘ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ ŬɡŰɏɠ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ əŬɗɘůŰɎ 

ŬɜŬɔəŬɑŬ Űɖ ůɡɜŮɟɔŬůɑŬ ŭɘŬűɞɟŮŰɘəɩɜ ŮɘŭɘəɞŰɐŰɤɜ ɩůŰŮ ɜŬ ŬˊɞűŬůɘůŰɞɨɜ ɞɘ ŰŬəŰɘəɏɠ ˊɞɡ ˊɟɏˊŮɘ 

ɜŬ ŮűŬɟɛɞůŰɞɨɜ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ˊɟɞəɚɐůŮɤɜ. ȼ ˊɞɚɘŰɘəɐ ˊɞɡ ŬəɞɚɞɡɗŮɑŰŬɘ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ Űɘ ŰɑɗŮŰŬɘ ɤɠ ˊɟɞŰŮɟŬɘɧŰɖŰŬ ɔɘŬ Űɖɜ əɞɘɜɤɜɑŬ, ɖ ɃɘəɞɜɞɛɑŬ ɐ Űɞ 

ɄŮɟɘɓɎɚɚɞɜ. ɆŰɖɜ ɞɡůɑŬ, ůəɞˊɧɠ ŮɑɜŬɘ ɖ ŮɨɟŮůɖ Űɖɠ ɢɟɡůɐɠ Űɞɛɐɠ, ɖ ɞˊɞɑŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ 

ŮűŬɟɛɞɔɐ Űɖɠ ˊɟŬəŰɘəɐɠ ŮəŮɑɜɖɠ ˊɞɡ, ŮəɛŮŰŬɚɚŮɡɧɛŮɜɖ Űɖɜ ˊɘɞ ˊɟɧůűŬŰɖ əŬɘ ˊɘɞ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŰŮɢɜɞɚɞɔɑŬ, ɞŭɖɔŮɑ ůŰɞ ɓɏɚŰɘůŰɞ ůɡɜŭɡŬůɛɧ Ƀɘəɞɜɞɛɘəɐɠ əŬɘ ɄŮɟɘɓŬɚɚɞɜŰɘəɐɠ 

ɋűɏɚŮɘŬɠ. ɄɟɏˊŮɘ ɚɞɘˊɧɜ ɜŬ ŭɑɜŮŰŬɘ ɏɛűŬůɖ ůŰɖɜ ŬŮɘűɧɟɞ ŬɜɎˊŰɡɝɖ, ɤɠ ˊɟɞŰŮɟŬɘɧŰɖŰŬ ɔɘŬ Űɖ 

ɛŮɚɚɞɜŰɘəɐ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ˊɟɞůŰŬůɑŬ. 

Ƀɘ əɨɟɘɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɝŮŰɎɕɞɜŰŬɘ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɞɡ 

əɚɎŭɞɡ Űɤɜ ɛŮŰŬűɞɟɩɜ ŮɑɜŬɘ ɖ ŭɞɛɐ Űɞɡ ŭɘəŰɨɞɡ ɛŮŰŬűɞɟɩɜ, ɞɘ Űɟɧˊɞɘ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

əŬɘ ŰŬ ŮˊɑˊŮŭŬ əɡəɚɞűɞɟɑŬɠ. ɆɡɛˊɚɖɟɤɛŬŰɘəɎ, ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ ɞɘəɞɜɞɛɘəɏɠ əŬɘ 

ɓɘɞɛɖɢŬɜɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɞ ůɨůŰɖɛŬ ɛŮŰŬűɞɟɩɜ, ɧˊɤɠ ɖ Ůɝɧɟɡɝɖ əŬɘ ɖ 

ˊŬɟŬɔɤɔɐ əŬɡůɑɛɤɜ, ɖ ŭɘɎɗŮůɖ ɞɢɖɛɎŰɤɜ əŬɘ ŬɜŰŬɚɚŬəŰɘəɩɜ əŬɘ ɞɘ ɡˊɞŭɞɛɏɠ. Ƀɘ əɨəɚɞɘ ɕɤɐɠ 

Űɤɜ ɡɚɘəɩɜ ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ, əŬɗɩɠ, ɛŮŰɎ Űɞ Űɏɚɞɠ Űɖɠ ɕɤɐɠ Űɞɡɠ, 

əŬŰŬɚɐɔɞɡɜ ɤɠ ŬˊɧɓɚɖŰŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ŬˊɞŰɨˊɤɛŬ Űɤɜ ɛŮŰŬűɞɟɩɜ ɜŬ ŮɑɜŬɘ 

ŰŮɚɘəɎ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟɞ Ŭˊô ɧůɞ ŬɟɢɘəɎ ɡˊɞɚɞɔɑɕŮŰŬɘ. ȼ ˊŮɟɘɞɟɘůɛɏɜɖ Ůˊɘůəɧˊɖůɖ Űɖɠ 

əŬŰɎůŰŬůɖɠ ɞŭɖɔŮɑ ůŮ ŮůűŬɚɛɏɜŮɠ ůŰɟŬŰɖɔɘəɏɠ Ůˊɑɚɡůɖɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ. Ƀɘ ůŰɟŬŰɖɔɘəɏɠ 

Ůˊɑɚɡůɖɠ ˊɞɡ ɡɘɞɗŮŰɞɨɜŰŬɘ ɞűŮɑɚɞɡɜ ɜŬ ŮɑɜŬɘ ˊɞɚɡŭɘɎůŰŬŰŮɠ əŬɘ ɜŬ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ Űɞɡɠ Űɖ 

ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɤɜ Ůəˊɞɛˊɩɜ. 

 

ũɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ŬɟɜɖŰɘəɐɠ ˊɚŮɡɟɎɠ Űɤɜ ɛŮŰŬűɞɟɩɜ, ɞɘ ŮˊɘůŰɐɛɞɜŮɠ ˊɟɞůŬɜŬŰɞɚɑɕɞɜŰŬɘ 

ůŮ ŰɟŮɘɠ ɓŬůɘəɏɠ əŬŰŮɡɗɨɜůŮɘɠ [5]: ɇɞɜ ˊŮɟɘɞɟɘůɛɧ Űɤɜ ɛŮŰŬəɘɜɐůŮɤɜ, Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ 

əŬɡůɑɛɞɡ, ɛɏůɤ Űɖɠ ɢɟɐůɖɠ ŮɜŬɚɚŬəŰɘəɩɜ əŬɡůɑɛɤɜ əŬɘ Űɖɠ ɖɚŮəŰɟɞəɑɜɖůɖɠ, əŬɘ Űɖ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɡűɘůŰɎɛŮɜɤɜ ůɡůŰɖɛɎŰɤɜ ɛŮŰŬűɞɟɎɠ. 

ɀŮ ɓɎůɖ Űɖ ɛɏɢɟɘ ŰɩɟŬ ɏɟŮɡɜŬ, ɞ ˊŮɟɘɞɟɘůɛɧɠ Űɤɜ ɛŮŰŬəɘɜɐůŮɤɜ ɏɢŮɘ ŬˊɞŭŮɘɢŰŮɑ ŭɨůəɞɚɞɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ˊŬɟɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɏůɤɜ ŬˊɞɛŬəɟɡůɛɏɜɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ, ɧˊɤɠ ɐ 

ŰɖɚŮəˊŬɑŭŮɡůɖ, ɞɘ ŰɖɚŮŭɘŬůəɏɣŮɘɠ, ɖ ŰɖɚŮɟɔŬůɑŬ əŬɘ ɞɘ Ŭɔɞɟɏɠ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ, ɞɘ ɞˊɞɑŮɠ 

ˊŮɟɘɧɟɘůŬɜ Űɘɠ ɛŮŰŬəɘɜɐůŮɘɠ, Ůə Űɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ űɎɜɖəŮ ˊɤɠ ɞɘ ůɡɜɞɚɘəɏɠ ɛŮŰŬəɘɜɐůŮɘɠ ŰŬ 

ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŬɡɝɐɗɖəŬɜ, əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ŬɡɝɐɗɖəŮ əŬɘ ɖ ŮɜɏɟɔŮɘŬ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɘɠ 

ɛŮŰŬəɘɜɐůŮɘɠ. ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ ŮˊɘůŰɐɛɞɜŮɠ, ŬɡŰɧ ɞűŮɑɚŮŰŬɘ Űɧůɞ ůŰɖɜ Ŭɨɝɖůɖ Űɞɡ ˊɚɖɗɡůɛɞɨ, 

ɧůɞ əŬɘ ůŰɖɜ Ɏɜɞŭɞ Űɞɡ ɓɘɞŰɘəɞɨ Ůˊɘˊɏŭɞɡ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ůŮ űŬɘɜɧɛŮɜŬ ɧˊɤɠ ɞɘ ŮˊŮəŰɎůŮɘɠ 

ˊɧɚŮɤɜ əŬɘ ɖ ŬůŰɡűɘɚɑŬ. 

ɆŰɞɜ ŰɞɛɏŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ ŮɜŬɚɚŬəŰɘəɩɜ əŬɡůɑɛɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůɖɛŬɜŰɘəɐ ˊɟɧɞŭɞɠ. 

ɄŬɟɎŭŮɘɔɛŬ ŬˊɞŰŮɚŮɑ Űɞ ɆɡɛˊɘŮůɛɏɜɞ ūɡůɘəɧ ȷɏɟɘɞ (CNG), Űɞ ɞˊɞɑɞ ŮɝɎɔŮŰŬɘ ɛŮ ɔŮɤŰɟɐůŮɘɠ əŬɘ 

ŮɑɜŬɘ ůɡɛɓŬŰɧ ɛŮ ɡűɘůŰɎɛŮɜɞɡɠ ŮɜŬɚɚŬəŰɘəɞɨɠ əɘɜɖŰɐɟŮɠ ŮůɤŰŮɟɘəɐɠ əŬɨůɖɠ, ˊŬɟɎɔɞɜŰŬɠ 

ɛɘəɟɧŰŮɟŮɠ ˊɞůɧŰɖŰŮɠ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ ŬɜɎ ɛɞɜɎŭŬ ŮɜɏɟɔŮɘŬɠ. ȼ Ŭɨɝɖůɖ Űɞɡ Ŭɟɘɗɛɞɨ 

ˊɟŬŰɖɟɑɤɜ ŬɜŮűɞŭɘŬůɛɞɨ ůŰɘɠ ŬɜŬˊŰɡɔɛɏɜŮɠ ɢɩɟŮɠ ŮɑɜŬɘ ŰŬɢŮɑŬ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ. ȳůɞɜ ŬűɞɟɎ 
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Űɖɜ ɖɚŮəŰɟɞəɑɜɖůɖ, ŮűŬɟɛɧɕŮŰŬɘ ɐŭɖ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ůɡɔəɞɘɜɤɜɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ 

ɛŮŰŬűɞɟɎɠ, əŬɘ ɔɑɜŮŰŬɘ Ůˊɑ Űɞɡ ˊŬɟɧɜŰɞɠ ˊɟɞůˊɎɗŮɘŬ ŮˊɏəŰŬůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ ůŰɖ ɢɟɐůɖ 

ɞɢɖɛɎŰɤɜ ȽŭɘɤŰɘəɐɠ ɉɟɐůɖɠ. 

ɇɏɚɞɠ, ɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɡűɘůŰɎɛŮɜɤɜ ůɡůŰɖɛɎŰɤɜ ŬɜŬűɏɟŮŰŬɘ ůŮ ɏɜŬ 

ůɨɜɞɚɞ ŭɘŬŭɘəŬůɘɩɜ, ɧˊɤɠ ɖ ŬɜɎˊŰɡɝɖ əŬɘ Ŭɝɘɞˊɞɑɖůɖ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ, ɖ ŭɘŬɛɧɟűɤůɖ űɘɚɘəɐɠ 

ˊɟɞɠ Űɞ ˊŮɟɘɓɎɚɚɞɜ ɜɞɞŰɟɞˊɑŬɠ Űɤɜ ˊɞɚɘŰɩɜ ŬɚɚɎ əŬɘ ɖ ŮɜŭɡɜɎɛɤůɖ Űɞɡ ɟɧɚɞɡ Űɤɜ ɛɏůɤɜ 

ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ əŬɘ ɖ ˊɟɞɩɗɖůɖ Űɤɜ ůɡɜŭɡŬůɛɏɜɤɜ ɛŬɕɘəɩɜ ɛŮŰŬűɞɟɩɜ. 

 

ɀŮɔɎɚɞ ɛɏɟɞɠ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ Űɤɜ ůɡɔəɞɘɜɤɜɘɞɚɧɔɤɜ ˊŮɟɘůŰɟɏűŮŰŬɘ ŰŮɚɘəɎ ɔɨɟɤ Ŭˊɧ Űɖɜ 

Ůɜɑůɢɡůɖ Űɞɡ ɟɧɚɞɡ Űɤɜ ɀɏůɤɜ ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ. ȼ ŭɘŮɗɜɐɠ ŮɛˊŮɘɟɑŬ ɏɢŮɘ ŭŮɑɝŮɘ ˊɤɠ ɖ ɢɟɐůɖ 

Űɤɜ ɀɏůɤɜ ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ (ɀɀɀ) ŬɜŰɑ Űɤɜ ɞɢɖɛɎŰɤɜ ȽŭɘɤŰɘəɐɠ ɉɟɐůɖɠ (Ƚɉ) ůŰɘɠ ŬůŰɘəɏɠ 

ɛŮŰŬəɘɜɐůŮɘɠ ˊŬɟŮɛɓŬɑɜŮɘ ɛŮ ɞɡůɘŬůŰɘəɧ Űɟɧˊɞ ůŰɖɜ ŮɘəɧɜŬ Űɖɠ ˊɧɚɖɠ, ɤɗɩɜŰŬɠ ˊɟɞɠ Űɞɜ ůŰɧɢɞ 

Űɖɠ ŬŮɘűɧɟɞɡ əɘɜɖŰɘəɧŰɖŰŬɠ ɛɏůɤ Űɖɠ Ůˊɑɚɡůɖɠ Űɤɜ əɡəɚɞűɞɟɘŬəɩɜ ůɡɛűɞɟɐůŮɤɜ. ȾŬɗɩɠ ɞɘ 

ůɡɔəŮəɟɘɛɏɜŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ŮɑɜŬɘ əŬɗɖɛŮɟɘɜɏɠ, ɖ ůɡɛɛŮŰɞɢɐ Űɞɡɠ ůŰɘɠ ůɡɜɞɚɘəɏɠ ɢŮɟůŬɑŮɠ 

ɛŮŰŬűɞɟɏɠ ŭŮɜ ˊŮɟɜɎŮɘ ŬˊŬɟŬŰɐɟɖŰɖ. ɀŮɘɩɜɞɜŰŬɠ, ɚɞɘˊɧɜ, Űɘɠ ɛŮɛɞɜɤɛɏɜŮɠ ɛŮŰŬəɘɜɐůŮɘɠ əŬɘ 

ˊɟɞɎɔɞɜŰŬɠ ůŰɖ ɗɏůɖ Űɞɡɠ Űɘɠ ɛŬɕɘəɏɠ ɛŮŰŬűɞɟɏɠ, ŭŮɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɧɜɞ ɖ ɛŮɑɤůɖ Űɞˊɘəɩɜ 

ɟɨˊɤɜ əŬɘ ɧɢɚɖůɖɠ, ŬɚɚɎ əŬɘ ɖ ůɡɜɞɚɘəɐ ɛŮɑɤůɖ Űɤɜ ˊŬɔəɧůɛɘɤɜ ɞŭɘəɩɜ Ůəˊɞɛˊɩɜ ŬŮɟɘɩɜ Űɞɡ 

ɗŮɟɛɞəɖˊɑɞɡ. 

ɆŰɖɜ ˊɞɟŮɑŬ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůəɞˊɞɨ, ɘůɢɡɟɧɠ ůɨɛɛŬɢɞɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞɓŮɑ ɖ ŬɜɎˊŰɡɝɖ 

ɞɘəɞɚɞɔɘəɐɠ ůɡɜŮɑŭɖůɖɠ Űɞɡ əɞɘɜɞɨ. ȹɡůŰɡɢɩɠ, ɛɏɢɟɘ ůŰɘɔɛɐɠ, ɖ ˊŬɟŬŰɐɟɖůɖ ŬɡŰɐ ɏɟɢŮŰŬɘ ůŮ 

ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ Ůˊɘɚɞɔɏɠ əɘɜɖŰɘəɧŰɖŰŬɠ Űɞɡ ˊŬɔəɧůɛɘɞɡ ˊɚɖɗɡůɛɞɨ. ȼ ɎɜŮůɖ ˊɞɡ ˊɟɞůűɏɟŮɘ ɖ 

ɢɟɐůɖ ɘŭɘɤŰɘəɞɨ ɛɏůɞɡ ɛŮŰŬűɞɟɎɠ ɞŭɖɔŮɑ ůŰɖɜ ˊɟɞŰɑɛɖůɐ Űɞɡ ůŮ ůɢɏůɖ ɛŮ ŮɜŬɚɚŬəŰɘəɏɠ 

ɛŮɗɧŭɞɡɠ, ŮɘŭɘəɧŰŮɟŬ ˊɎɜɤ Ŭˊɧ ɏɜŬ ɞɟɘůɛɏɜɞ ɧɟɘɞ Űɤɜ Ůˊɘˊɏŭɤɜ ŮɘůɞŭɐɛŬŰɞɠ, ɧˊɤɠ ɎɚɚɤůŰŮ 

ɡˊŮŭŮɑɢɗɖ əŬɘ ůŰɖɜ Ƀɘəɞɜɞɛɘəɐ ȷɜɎɚɡůɖ ɜɤɟɑŰŮɟŬ (ŮɘəɧɜŬ 1.1). ɆŰɧɢɞɠ Űɤɜ ůɡɔəɞɘɜɤɜɘɞɚɧɔɤɜ 

ɚɞɘˊɧɜ, ɔɑɜŮŰŬɘ ɖ ŮˊɑŰŮɡɝɖ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɖɠ ɎɜŮůɖɠ ůŰŬ ɀɏůŬ ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ, 

ɤɠ əɑɜɖŰɟɞ ɔɘŬ Űɖɜ Ɏɜɞŭɞ Űɞɡɠ ůŰɖɜ ɚɑůŰŬ Űɤɜ ˊɟɞŰɘɛɩɛŮɜɤɜ ɛɏůɤɜ ɛŮŰŬűɞɟɎɠ Űɤɜ 

ɛŮŰŬəɘɜɞɨɛŮɜɤɜ. 

ȺɑɜŬɘ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɧ ˊɤɠ əɎŰɘ ŰɏŰɞɘɞ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ Űɖɜ ŮˊɏəŰŬůɖ Űɤɜ ɡˊɞŭɞɛɩɜ 

Űɖɠ ŭɖɛɧůɘŬɠ ůɡɔəɞɘɜɤɜɑŬɠ əŬɘ Űɖ ɓŮɚŰɑɤůɖ Űɤɜ ɡˊŬɟɢɞɡůɩɜ ůɡůŰɖɛɎŰɤɜ. Ƀ ůɡɔəŮəɟɘɛɏɜɞɠ 

ůŰɧɢɞɠ, Ŭɜ əŬɘ ůɐɛŮɟŬ ŮɑɜŬɘ ˊɘɞ ŮˊɘŰŬəŰɘəɧɠ Ŭˊɧ ˊɞŰɏ, ɢŬɟŬəŰɖɟɑɕŮɘ ɞɚɧəɚɖɟɖ Űɖɜ ˊɞɟŮɑŬ Űɤɜ 

ɛŮŰŬűɞɟɩɜ, Ŭˊɧ Űɖ ɔɏɜŮůɐ Űɞɡɠ. ɆŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɑŬ ɘůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ 

Űɤɜ ɢŮɟůŬɑɤɜ ɛŮŰŬűɞɟɩɜ, ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ŬˊɞŰɡˊɩɜɞɜŰŬɘ ŰŬ ɓɐɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ˊɟɞɠ Űɖɜ 

əŬŰŮɨɗɡɜůɖ Űɖɠ ɓŮɚŰɑɤůɖɠ Űɤɜ ɡˊɞŭɞɛɩɜ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ, əŬŰŬɚɐɔɞɜŰŬɠ ůŰŬ 

ŰŮɢɜɞɚɞɔɘəɎ ɎɚɛŬŰŬ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ ŭŮəŬŮŰɘɩɜ. 

 

 

1.2. ɉŮɟůŬɑŮɠ ɀŮŰŬűɞɟɏɠ 

 

Ƀ ŰɞɛɏŬɠ Űɤɜ ɛŮŰŬűɞɟɩɜ ŭɘŬŭɟŬɛŬŰɑɕŮɘ ŭɘŬɢɟɞɜɘəɧ ɟɧɚɞ ɤɠ ɛɞɢɚɧɠ Ɏɟůɖɠ Űɤɜ ŬɜɘůɞŰɐŰɤɜ 
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ɛŮŰŬɝɨ Űɤɜ ˊŮɟɘűŮɟŮɘɩɜ əŬɘ ŮɜŭɡɜɎɛɤůɖɠ Űɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ Űɞɡɠ, ŬɚɚɎɕɞɜŰŬɠ ŰŬ ŭŮŭɞɛɏɜŬ 

Űɖɠ ɞɘəɞɜɞɛɑŬɠ əɎɗŮ ˊŮɟɘɞɢɐɠ əŬɘ Űɖɠ əŬɗɖɛŮɟɘɜɐɠ ɕɤɐɠ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɖɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɞɘ 

ŮɝŮɚɑɝŮɘɠ Űɞɡ ŰɞɛɏŬ ůɡɛɓŬŭɑɕɞɡɜ ɛŮ Űɖɜ Ůɝɏɚɘɝɖ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ Ůɑŭɞɡɠ, ˊɟɞɢɤɟɩɜŰŬɠ ɛŮ ŬɟɔɎ 

ɓɐɛŬŰŬ ůŰɞ ˊŬɟŮɚɗɧɜ, ŬɚɚɎ ɛŮ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɖ əŬɗɩɠ ˊɚɖůɘɎɕɞɡɛŮ ůŰɖ ůɨɔɢɟɞɜɖ Ůˊɞɢɐ. 

 

1.2.1. ȽůŰɞɟɑŬ Űɤɜ ɉŮɟůŬɑɤɜ ɀŮŰŬűɞɟɩɜ 

 

ȼ ůɖɛŬůɑŬ Űɤɜ ɛŮŰŬűɞɟɩɜ ɏɔɘɜŮ ŬɜŰɘɚɖˊŰɐ ɐŭɖ Ŭˊɧ Űɖɜ ˊɟɞɥůŰɞɟɑŬ, ɧŰŬɜ ɞɘ ˊɟɩŰɞɘ Ɏɜɗɟɤˊɞɘ 

ɢɟŮɘŬɕɧŰŬɜ ɜŬ ɛŮŰŬəɘɜɖɗɞɨɜ ɔɘŬ ŬɜŬɕɐŰɖůɖ Űɟɞűɐɠ ɐ ɔɘŬ ɜŬ ˊɟɞůŰŬŰŮɡɗɞɨɜ Ŭˊɧ űɡůɘəɞɨɠ 

əɘɜŭɨɜɞɡɠ. ɀŮ Űɖɜ Ůɝɏɚɘɝɖ Űɤɜ Ŭɜɗɟɩˊɤɜ ŬɜŬˊŰɨɢɗɖəŬɜ ɞɘəɘůɛɞɑ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ˊɧɚŮɘɠ, 

ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ ɡˊɐɟɢŮ ŬɜɎɔəɖ ɛŮŰŬəɘɜɐůŮɤɜ, əɡɟɑɤɠ ɔɘŬ ɚɧɔɞɡɠ Ůɛˊɞɟɑɞɡ. ȾŬŰɎ Űɖɜ 

ŬɟɢŬɘɧŰɖŰŬ ɞɘ ɢŮɟůŬɑŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɜ ɛŮ ˊŮɕɞˊɞɟɑŬ ɐ ɛŮ Űɖ ɓɞɐɗŮɘŬ ɕɩɤɜ. 

ȾŬɗɩɠ ɧɛɤɠ ɞɘ ŬɜɎɔəŮɠ ɔɘŬ ɛŮŰŬűɞɟɎ űɞɟŰɑɤɜ əŬɘ ɔɘŬ ŰŬɢɨŰŮɟŮɠ ɛŮŰŬűɞɟɏɠ ŬɡɝɎɜɞɜŰŬɜ, ɓŬůɘəɧ 

ůɡɔəɞɘɜɤɜɘŬəɧ ɛɏůɞ ɏɔɘɜŮ ɖ ɎɛŬɝŬ. ȼ ɢɟɐůɖ Űɖɠ ɎɛŬɝŬɠ ɞŭɐɔɖůŮ ůŮ ŬɜɎɔəɖ ɨˊŬɟɝɖɠ 

ŬɛŬɝɐɚŬŰɤɜ ŭɟɧɛɤɜ, ɩůŰŮ ɜŬ ɛˊɞɟɞɨɜ ɞɘ ɎɛŬɝŮɠ ɜŬ ɛŮŰŬəɘɜɞɨɜŰŬɘ ɛŮ ŬůűɎɚŮɘŬ. ɆŰɘɠ ɞɟŮɘɜɏɠ əŬɘ 

ɓɟŬɢɩŭŮɘɠ ˊŮɟɘɞɢɏɠ ɝŮəɑɜɖůŬɜ ɜŬ ɚŬɝŮɨɞɡɜ ŮˊɎɜɤ ůŰŬ ɓɟɎɢɘŬ ŬɡɚɎəɘŬ, ɛŮ ůŰŬɗŮɟɧ ɛŮŰŬŰɟɧɢɘɞ 

1.40 ɛɏŰɟŬ, Űɘɠ ɚŮɔɧɛŮɜŮɠ ŬɟɛŬŰɟɞɢɘɏɠ ɐ ŬɛŬɝɞŰɟɞɢɘɏɠ, ůŰŬ ɞˊɞɑŬ əɘɜɞɨɜŰŬɜ ɞɘ Űɟɞɢɞɑ Űɖɠ ɎɛŬɝŬɠ 

ɢɤɟɑɠ ɜŬ ɚɞɝɞŭɟɞɛɞɨɜ. ɇɞ ůɨůŰɖɛŬ ŬɡŰɧ, Űɞ ɞˊɞɑɞ ɢɟɞɜɞɚɞɔŮɑŰŬɘ ˊŮɟɑ Űɞɜ 7ɞ ˊ.ɉ. ŬɘɩɜŬ ůŰɖɜ 

ȷɟɢŬɑŬ ȺɚɚɎŭŬ ŬˊɞŰŮɚŮɑ, ůŰɖɜ ɞɡůɑŬ, Űɞɜ ˊɟɩŰɞ Űɨˊɞ ůɘŭɖɟɞŭɟɧɛɞɡ ˊɞɡ əŬŰŬůəŮɡɎůŰɖəŮ [6]. 

ȼ ɛɞɟűɐ Űɤɜ ŬɛŬɝɩɜ ŬɟɢɘəɎ ˊŬɟɏˊŮɛˊŮ ůŰŬ ůɖɛŮɟɘɜɎ əɎɟŬ ŭɨɞ Űɟɞɢɩɜ, əŬɘ ɞ ɞŭɖɔɧɠ ɏˊɟŮˊŮ ɜŬ 

ůŰɏəŮŰŬɘ ɧɟɗɘɞɠ. ȷˊɧ Űɖ Ʌɩɛɖ ɝŮəɑɜɖůŮ ɖ əŬŰŬůəŮɡɐ ŰŮŰɟɎŰɟɞɢɤɜ ŬɛŬɝɩɜ, ɔɘŬ ɛŮŰŬəɑɜɖůɖ 

ˊŮɟɘůůɧŰŮɟɤɜ ŬŰɧɛɤɜ, ˊɞɡ ɛˊɞɟɞɨůŬɜ ˊɚɏɞɜ ɜŬ ŰŬɝɘŭŮɨɞɡɜ əŬɗɘůŰɞɑ, Ůɜɩ ɏɔɘɜŬɜ əŬɘ 

ˊɟɞůˊɎɗŮɘŮɠ ɜŬ ůɡɟɗɞɨɜ ɎɛŬɝŮɠ Ŭˊɧ ˊŮɟɘůůɧŰŮɟŬ Űɞɡ Ůɜɧɠ ɕɩŬ.  ũɘŬ ˊɞɚɚɞɨɠ ŬɘɩɜŮɠ, ɖ 

ŰŮɢɜɞɚɞɔɑŬ Űɤɜ ɛŮŰŬűɞɟɩɜ ˊŬɟɏɛŮɘɜŮ ůɢŮŰɘəɎ ůŰɎůɘɛɖ. Ƀɘ ˊɟɩŰŮɠ ůɖɛŬɜŰɘəɏɠ əŬɘɜɞŰɞɛɑŮɠ ůŰɘɠ 

ɎɛŬɝŮɠ ɎɟɢɘůŬɜ ɜŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ əŬŰɎ Űɞɜ ɀŮůŬɑɤɜŬ, ɛŮ Űɞ ůəɏˊŬůɛŬ Űɞɡɠ ɛŮ ŭɘɎűɞɟŬ ɡɚɘəɎ 

ɔɘŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ Űɖ ɓɟɞɢɐ əŬɘ ɛŮ ŬɚɚŬɔɏɠ ůŰɞɜ Űɟɧˊɞ ɕŮɨɝɖɠ Űɤɜ ɕɩɤɜ əŬɘ ɓŮɚŰɘɩůŮɘɠ ůŰɖɜ 

ŬɜɎɟŰɖůɖ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŰŬ əŬɗɑůɛŬŰŬ ɏɔɘɜŬɜ ˊɘɞ ɎɜŮŰŬ, ˊɟɞůŰɏɗɖəŬɜ ˊɧɟŰŮɠ əŬɘ ˊŬɟɎɗɡɟŬ, Ůɜɩ 

ɎɟɢɘůŬɜ ɜŬ əɡəɚɞűɞɟɞɨɜ əŬɘ ɎɛŬɝŮɠ ˊɞɚɡŰŮɚŮɑŬɠ, ɛŮ ˊɚɞɨůɘŬ ŭɘŬəɧůɛɖůɖ. ūŬɑɜŮŰŬɘ ˊɤɠ ŰɧŰŮ 

ɞɡůɘŬůŰɘəɎ ɎɟɢɘůŮ ɜŬ ŭɑɜŮŰŬɘ ɛŮɔŬɚɨŰŮɟɖ ˊɟɞůɞɢɐ ůŰɖɜ ɎɜŮůɖ Űɤɜ ŮˊɘɓŬŰɩɜ, əɎŰɘ ˊɞɡ 

ɡˊɞŭŮɘəɜɨŮɘ ˊŬɟɎɚɚɖɚŬ ˊɤɠ ɖ ŬɜɎɔəɖ ɔɘŬ ɛŮŰŬűɞɟɏɠ ŬɡɝɐɗɖəŮ əŬŰɎ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ. ȼ ˊɟɧɞŭɞɠ ŮɝŬəɞɚɞɨɗɖůŮ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɖɠ ȷɜŬɔɏɜɜɖůɖɠ, ɞˊɧŰŮ əŬŰŬůəŮɡɎůŰɖəŬɜ 

ŭɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ əŬɘ ɟɡɗɛɞɑ, ˊŬɟŬˊɏɛˊɞɜŰŬɠ ůŰɖ ůɖɛŮɟɘɜɐ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ [7]. 

ɆŰɘɠ Ŭɟɢɏɠ Űɞɡ 19ɞɡ ŬɘɩɜŬ Űɞ ˊɟɧɓɚɖɛŬ Űɤɜ ɛŮŰŬűɞɟɩɜ ŮɑɢŮ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ɚɡɗŮɑ ɔɘŬ Űɞɜ 

ɞɘəɞɜɞɛɘəɎ ŮɨɟɤůŰɞ ˊɚɖɗɡůɛɧ, ŬɚɚɎ ɞɘ ɢŬɛɖɚɏɠ əɞɘɜɤɜɘəɏɠ ŰɎɝŮɘɠ ŮɝŬəɞɚɞɡɗɞɨůŬɜ ɜŬ ɛɖɜ ɏɢɞɡɜ 

ˊɟɧůɓŬůɖ ůŮ ɛŮŰŬűɞɟɘəɎ ɛɏůŬ, ɘŭɑɤɠ ɔɘŬ ɛŮŰŬəɘɜɐůŮɘɠ ŮɜŰɧɠ Űɖɜ ˊɧɚɖɠ. ȷɡŰɧ ɎɚɚŬɝŮ ɛŮ Űɖɜ 

ˊŬɟɞɡůɑŬůɖ Űɞɡ ˊŬɛűɞɟŮɑɞɡ, ɐ omnibus ɧˊɤɠ ɐŰŬɜ ɘ ɞɜɞɛŬůɑŬ Űɞɡ, Űɞ 1828 ůŰɞ ɄŬɟɑůɘ. ɇɞ 

ˊŬɛűɞɟŮɑɞ ɐŰŬɜ ɏɜŬ Ůɑŭɞɠ ɚŮɤűɞɟŮɑɞɡ ůŮ ɛɞɟűɐ ɎɛŬɝŬɠ. ɇɞ ɏůŮɟɜŬɜ ɎɚɞɔŬ, ɛˊɞɟɞɨůŮ ɜŬ 

ɛŮŰŬűɏɟŮɘ ɛɏɢɟɘ 15 ɎŰɞɛŬ Ůˊɑ ˊɚɖɟɤɛɐɠ əŬɘ ŭɘŮɟɢɧŰŬɜ əɎɗŮ 15 ɚŮˊŰɎ. ȼ əɡəɚɞűɞɟɑŬ Űɞɡ 

ŭɘŬŭɧɗɖəŮ ɔɟɐɔɞɟŬ, əŬɗɩɠ ˊɟɞůɏűŮɟŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ˊɞɚɑŰŮɠ ɜŬ ŮɟɔɎɕɞɜŰŬɘ əŬɘ ɜŬ ɏɢɞɡɜ 

əɞɘɜɤɜɘəɐ ɕɤɐ ŮəŰɧɠ Űɖɠ ɔŮɘŰɞɜɑŬɠ Űɞɡɠ. ȰŰůɘ, ɛɏɢɟɘ Űɞ 1845 ůŰɖ ũŬɚɚɑŬ ɡˊɐɟɢŬɜ 13 ŭɘŬűɞɟŮŰɘəɏɠ 

ŮŰŬɘɟɑŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨůŬɜ ɖ əŬɗŮɛɑŬ Ŭˊɧ 23 ŭɟɞɛɞɚɧɔɘŬ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ, ɖ ɘŭɏŬ 



ȷɂȽɃȿɃũȼɆȼ ɆȾȽȷɆȼɆ ɆɇȺũȷɆɇɅɋɁ ɇɋɁ ɆɇȷŪɀɋɁ ɄɅɃȷɆɇȽȷȾɃɈ ɆȽȹȼɅɃȹɅɃɀɃɈ 

ȾɈɅȽȷȻȼ ɄȺȿȷũȽȷ | 10 

ɡɘɞɗŮŰɐɗɖəŮ əŬɘ Ŭˊɧ ɎɚɚŮɠ ɢɩɟŮɠ, ɧˊɤɠ ɖ ũŮɟɛŬɜɑŬ, ɖ ȷɔɔɚɑŬ əŬɘ ɞɘ ȼɄȷ [8]. ɇɞ ˊŬɛűɞɟŮɑɞ 

ŬˊɞŰɏɚŮůŮ ůŰɖɜ ɞɡůɑŬ Űɞ ˊɟɩŰɞ ɀɏůɞ ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ ɔɘŬ Űɞ Ůɡɟɨ əɞɘɜɧ, ɛŮ əɎɚɡɣɖ Űɞɡ 

ɛŮɔŬɚɨŰŮɟɞɡ ɛɏɟɞɡɠ Űɖɠ ˊɧɚɖɠ, ŬɚɚɎ əŬɘ ŭɟɞɛɞɚɧɔɘŬ Ŭˊɧ ˊɧɚɖ ůŮ ˊɧɚɖ. 

 

 

ȺɘəɧɜŬ 1.5: Ⱥɝɏɚɘɝɖ ŬɛŬɝɩɜ 

ȷɟɢŬɑŬ ȺɚɚɎŭŬ (ŬɟɘůŰŮɟɎ) [5], ȷɟɢŬɑŬ Ʌɩɛɖ (əɏɜŰɟɞ) [6], Ɇɨɔɢɟɞɜɖ Ůˊɞɢɐ (ŭŮɝɘɎ) [7] 

 

ɇɖɜ ɑŭɘŬ ˊŮɟɑˊɞɡ ˊŮɟɑɞŭɞ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬɘ ɖ ˊŬɟɗŮɜɘəɐ ŮɛűɎɜɘůɖ Űɖɠ ŬŰɛɞɛɖɢŬɜɐɠ, ɖ ɞˊɞɑŬ 

ŬˊɞŰɏɚŮůŮ ůɖɛŬɜŰɘəɧ ůŰŬɗɛɧ  ůŰɖɜ  ɘůŰɞɟɑŬ  Űɤɜ  ɛŮŰŬűɞɟɩɜ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ ŮɜɏɟɔŮɘŬ 

ɞɟɡəŰɩɜ əŬɡůɑɛɤɜ ŬɜŰɑ Űɖɠ ɛɡɥəɐɠ ŭɨɜŬɛɖɠ Űɤɜ ɕɩɤɜ. ɆŰŬ Űɏɚɖ Űɞɡ 18ɞɡ ŬɘɩɜŬ əŬŰŬůəŮɡɎůŰɖəŮ 

ůŰɖɜ ȷɛŮɟɘəɐ ɖ ˊɟɩŰɖ ŬŰɛɞɛɖɢŬɜɐ ɤɠ ɛɏůɞ ˊɟɞɩɗɖůɖɠ ůɘŭɖɟɞŭɟɞɛɘəɩɜ ůŰŬɗɛɩɜ, ɖ ɞˊɞɑŬ 

ɤůŰɧůɞ ŬɜŰɘɛŮŰɤˊɑůŰɖəŮ ɛŮ ŭɡůˊɘůŰɑŬ əŬɘ ŭŮɜ ˊɟɞŰɘɛɐɗɖəŮ ɏɜŬɜŰɘ Űɤɜ ŬɛŬɝɩɜ. ɇɞ 1804 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɖ ɀŮɔɎɚɖ ȸɟŮŰŬɜɑŬ Űɞ ˊɟɩŰɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɟɞɛɞɚɧɔɘɞ ɛŮ ŬŰɛɞɛɖɢŬɜɐ 

ɤɠ ɛɏůɞ ɏɚɝɖɠ. ȿɧɔɤ ŬˊɞɡůɑŬɠ ɢɟɖɛŬŰɞŭɞŰɩɜ, ɤůŰɧůɞ, ɞ ˊɟɩŰɞɠ ůɘŭɖɟɧŭɟɞɛɞɠ ˊŬɟɏɛŮɘɜŮ 

ŬɜŬɝɘɞˊɞɑɖŰɞɠ. ɇɞ 1825 ˊɟɞůŬɟɛɧůŰɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ŬŰɛɎɛŬɝŬ ůŮ ůɘŭɖɟɧŭɟɞɛɞ ɛŮŰŬűɞɟɎɠ 

ŮˊɘɓŬŰɩɜ. ȼ ɛɖɢŬɜɐ ŬɡŰɐ ɛˊɞɟɞɨůŮ ɜŬ ůɨɟŮɘ 39 ɓŬɔɧɜɘŬ əŬɘ ɜŬ ŬɜŬˊŰɨɝŮɘ ŰŬɢɨŰɖŰŮɠ 20-25 km/h, 

ŰŬɢɨŰɖŰŬ ˊɞɡ ŭɘˊɚŬůɘɎůŰɖəŮ ɛɏůŬ ůŰɖɜ ŮˊɧɛŮɜɖ ŰŮŰɟŬŮŰɑŬ, əŬɗɩɠ Űɞ 1829 əŬŰŬůəŮɡɎůŰɖəŮ 

ŬŰɛɞɛɖɢŬɜɐ ˊɞɡ ɏűŰŬɜŮ Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ 46 km/h. ȰəŰɞŰŮ, ɖ ŬɜɎˊŰɡɝɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ 

ɛɏůɞɡ ɐŰŬɜ ɟŬɔŭŬɑŬ, əŬɗɩɠ ɖ ŰŬɢɨŰɖŰŬ əɑɜɖůɖɠ əŬɘ Űɞ ˊɚɐɗɞɠ əŬɘ Űɞ ɓɎɟɞɠ űɞɟŰɑɞɡ ˊɞɡ 

ɛˊɞɟɞɨůŮ ɜŬ ŮɝɡˊɖɟŮŰɐůŮɘ ɐŰŬɜ ˊɟɤŰɞűŬɜɐ ɔɘŬ Űɖɜ Ůˊɞɢɐ [9]. 

 

 

ȺɘəɧɜŬ 1.6: ɄŬɛűɞɟŮɑɞ (ȷɟɘůŰŮɟɎ) [8], ȷŰɛɞɛɖɢŬɜɐ (ŭŮɝɘɎ) [9] 
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Ƀɘ ˊŬɟŬˊɎɜɤ əŬɘɜɞŰɞɛɑŮɠ ůɡɜɏɓŬɚŬɜ ůŰɖɜ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ɛɏůɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɏɢɟɘ əŬɘ 

ůɐɛŮɟŬ - Ŭɜ əŬɘ ɖ ɛɞɟűɐ Űɞɡ ŮɑɜŬɘ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ - Űɞɡ ŰɟŬɛ. ȼ ˊɟɩŰɖ ɔɟŬɛɛɐ 

ŰɟŬɛ ŮɔəŬɘɜɘɎůŰɖəŮ Űɞ 1832 ůŰɞ ɉɎɟɚŮɛ Űɖɠ ɁɏŬɠ Ɉɧɟəɖɠ, əŬɘ ɔɘɜɧŰŬɜ ɢɟɐůɖ Ŭɚɧɔɤɜ ɔɘŬ Űɖɜ 

əɑɜɖůɖ Űɞɡ ɛɏůɞɡ. ɇɞ 1853 Űɞ ɘˊˊɐɚŬŰɞ ŰɟŬɛ ɏűŰŬůŮ əŬɘ ůŰɖɜ Ⱥɡɟɩˊɖ, ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖ 

ũŬɚɚɑŬ, əŬɘ ɛɏɢɟɘ Űɞ 1880 ŮɑɢŮ ŭɘŬŭɞɗŮɑ ůŮ ɧɚŮɠ Űɘɠ ɛŮɔɎɚŮɠ ȺɡɟɤˊŬɥəɏɠ ˊɧɚŮɘɠ, Ůɜɩ ůŰɖɜ ȷɗɐɜŬ 

ɏəŬɜŮ Űɖɜ ˊɟɩŰɖ Űɞɡ ŮɛűɎɜɘůɖ Űɞ 1882. ɉɎɟɖ ůŰɖɜ ˊŬɟɎɚɚɖɚɖ Ůɝɏɚɘɝɖ Űɖɠ ŬŰɛɞɛɖɢŬɜɐɠ, ˊɞɚɨ 

ůɨɜŰɞɛŬ ɖ ɢɟɐůɖ Ŭɚɧɔɤɜ ɎɟɢɘůŮ ɜŬ ŭɑɜŮɘ Űɖ ɗɏůɖ Űɖɠ ůŮ ɛɖɢŬɜɘəɏɠ ɛŮɗɧŭɞɡɠ əɑɜɖůɖɠ, ɞˊɧŰŮ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ ˊɟɩŰɞ ŬŰɛɐɚŬŰɞ ŰɟŬɛ, Űɞ 1874. ȺɜŭɘŬűɏɟɞɜ ˊŬɟɞɡůɘɎɕŮɘ ɖ ɢɟɞɜɘəɐ ůɡɔəɡɟɑŬ, 

əŬɗɩɠ ɛɧɚɘɠ ɏɜŬ ɏŰɞɠ ɜɤɟɑŰŮɟŬ, Űɞ 1873, ŮɑɢŬɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬɘ ŰŬ ŮɔəŬɑɜɘŬ Űɞɡ ˊɟɩŰɞɡ ŰɟŬɛ 

əŬɚɤŭɘŬəɐɠ ɟɡɛɞɨɚəɖůɖɠ, Űɞ ɞˊɞɑɞ ůɡɟɧŰŬɜ əŬŰɎ ɛɐəɞɠ ɛɘŬɠ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ Ŭˊɧ ɏɜŬ 

əɘɜɞɨɛŮɜɞ ůɡɟɛŬŰɧůɢɞɘɜɞ, ɛŮ ˊŬɟɞɢɐ ŭɨɜŬɛɖɠ Ŭˊɧ ˊɖɔɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ. 

 

 

ȺɘəɧɜŬ 1.7: ȽˊˊɐɚŬŰɞ ɇɟŬɛ [10] 

 

ɆɨɜŰɞɛŬ əɡəɚɞűɧɟɖůŬɜ əŬɘ ŰŬ ˊɟɩŰŬ ɖɚŮəŰɟɞəɑɜɖŰŬ ŰɟŬɛ, ŰŬ ɞˊɞɑŬ ŬɟɢɘəɎ ɚŮɘŰɞɡɟɔɞɨůŬɜ ɛŮ 

ɢɟɐůɖ ůɡůůɤɟŮɡŰɩɜ [10][11]. ȼ ɢɟɐůɖ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɖ ůɡɜɏɢŮɘŬ əŬɘ 

ɔɘŬ ŰŬ ŰɟɧɚŮɥ. ɇɞ ˊɟɩŰɞ ŰɟɧɚŮɥ əɡəɚɞűɧɟɖůŮ Űɞ 1882 ůŰɞ ȸŮɟɞɚɑɜɞ. ȱŰŬɜ ɛɑŬ ŰŮŰɟɎŰɟɞɢɖ ɎɛŬɝŬ, 

ůŰɖɜ ɞˊɞɑŬ ŮɑɢŬɜ ŰɞˊɞɗŮŰɖɗŮɑ ŭɨɞ ɖɚŮəŰɟɘəɞɑ əɘɜɖŰɐɟŮɠ, ˊɞɡ ŰɟŬɓɞɨůŬɜ ɟŮɨɛŬ Ŭˊɧ ŰŬ ŮɜŬɏɟɘŬ 

əŬɚɩŭɘŬ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ əŬɘ Űɖ ɛŮŰɏŭɘŭŬɜ ɛŮ ŬɚɡůɑŭŬ əɑɜɖůɖɠ ůŰɞɡɠ ˊɑůɤ Űɟɞɢɞɨɠ [12]. ȼ 

ɘŭɏŬ Űɖɠ ɢɟɐůɖɠ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ ɔɘŬ Űɖɜ əɑɜɖůɖ ɛŮŰŬűɞɟɘəɩɜ ɛɏůɤɜ, ɤůŰɧůɞ, ŮɑɢŮ ɝŮəɘɜɐůŮɘ 

əɎˊɞɘŬ ɢɟɧɜɘŬ ɜɤɟɑŰŮɟŬ, ɧŰŬɜ, Űɞ 1828, ůŰɖɜ ɃɡɔɔŬɟɑŬ, ɖ ŮűŮɨɟŮůɖ Ůɜɧɠ ˊɟɩɘɛɞɡ 

ɖɚŮəŰɟɞəɘɜɖŰɐɟŬ əŬŰɏůŰɖůŮ ŮűɘəŰɐ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ˊɟɩŰɞɡ ɛɘəɟɞɨ ɖɚŮəŰɟɘəɞɨ ŬɡŰɞəɘɜɐŰɞɡ. 

ȷɜ əŬɘ Űɞ ˊɟɩŰɞ ŬɡŰɞəɑɜɖŰɞ, ŭɖɚŬŭɐ Űɞ ˊɟɩŰɞ ˊɚɐɟɤɠ ŬɡŰɞəɘɜɞɨɛŮɜɞ ɛɖɢŬɜɞəɑɜɖŰɞ ɧɢɖɛŬ, 

əŬŰŬůəŮɡɎůŰɖəŮ ˊɞɚɚɎ ɢɟɧɜɘŬ ɜɤɟɑŰŮɟŬ (ɛɧɚɘɠ Űɞ 1769), ɖ ŬɡŰɞəɑɜɖůɖ ɎɟɔɖůŮ ɜŬ ŬɜŬɔɜɤɟɘůŰŮɑ, 

əŬɗɩɠ ɗŮɤɟɐɗɖəŮ ˊɤɠ ɏɜŬ ɧɢɖɛŬ ɢɤɟɑɠ ɎɚɞɔŬ ɐŰŬɜ ɞɡŰɞˊɘəɧ. Ƀɘ Ŭɟɢɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ 

ŬɡŰɞəɑɜɖůɖɠ ˊŮɟɘɚɎɛɓŬɜŬɜ əɡɟɑɤɠ ŰɟɑəɡəɚŬ ɞɢɐɛŬŰŬ, ˊɞɡ əɘɜɞɨɜŰŬɜ ɛŮ Űɖ ŭɨɜŬɛɖ Űɞɡ ŬŰɛɞɨ 

əŬɘ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɜ ɧɢɘ ɛɧɜɞ ɛŮ ŭɡůˊɘůŰɑŬ, ŬɚɚɎ əŬɘ ɛŮ ŮɢɗɟɧŰɖŰŬ Ŭˊɧ ŮɜɞɘəɘŬůŰɏɠ Ŭɚɧɔɤɜ, 
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ŬɛŬɝɖɚɎŰŮɠ əŬɘ Ɏɚɚɞɡɠ. ɇɞ ɖɚŮəŰɟɞəɑɜɖŰɞ ɧɢɖɛŬ ˊɞɡ əŬŰŬůəŮɡɎůŰɖəŮ Űɞ 1828, ɐŰŬɜ ŰŮŰɟɎŰɟɞɢɞ 

əŬɘ ŬɜŰɘɛŮŰɤˊɑůŰɖəŮ ɛŮ Űɖɜ ɑŭɘŬ ˊɟɞəŬŰɎɚɖɣɖ [13]. ɆŰŬ ŮˊɧɛŮɜŬ ɓɐɛŬŰŬ Űɖɠ ɖɚŮəŰɟɞəɑɜɖůɖɠ 

ŭɞəɘɛɎůŰɖəŮ Űɧůɞ ɖ ɢɟɐůɖ ɛɖ-ŮˊŬɜŬűɞɟŰɘɕɧɛŮɜɤɜ ɛˊŬŰŬɟɘɩɜ, ɧůɞ əŬɘ ɖ ɢɟɐůɖ 

ɖɚŮəŰɟɞŭɞŰɞɨɛŮɜɖɠ ɔɟŬɛɛɐɠ, ˊɎɜɤ ůŰɖɜ ɞˊɞɑŬ əɘɜɞɨɜŰŬɜ Űɞ ɧɢɖɛŬ.  

ɇɞ ˊŬɟɎŭɞɝɞ ŮɑɜŬɘ ˊɤɠ ˊŬɟɧŰɘ ŰŬ ˊɟɩŰŬ ɖɚŮəŰɟɘəɎ ŬɡŰɞəɑɜɖŰŬ əŬɘ ŰŬ ˊɟɩŰŬ ŬɡŰɞəɑɜɖŰŬ ɛŮ 

əɘɜɖŰɐɟŬ ŮůɤŰŮɟɘəɐɠ əŬɨůɖɠ ŬɜŬˊŰɨɢɗɖəŬɜ Űɖɜ ɑŭɘŬ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ, əŬɘ ɛɎɚɘůŰŬ ɖ 

ɖɚŮəŰɟɞəɑɜɖůɖ ɐŰŬɜ ɖ ŮˊɘəɟŬŰɏůŰŮɟɖ ɛɏɗɞŭɞɠ ɤɠ Űɘɠ Ŭɟɢɏɠ Űɞɡ 20ɞɡ ŬɘɩɜŬ, ůŰɖ ůɡɜɏɢŮɘŬ ůɢŮŭɧɜ 

ŮɔəŬŰŬɚŮɑűɗɖəŮ, ɛɏɢɟɘ əŬɘ ˊɟɧůűŬŰŬ.  ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖ ɛŮɔɎɚɖ Ůɝɏɚɘɝɖ ˊɞɡ ɔɜɩɟɘůŬɜ ŮəŮɑɜɖ 

Űɖɜ Ůˊɞɢɐ ɞɘ ɀɖɢŬɜɏɠ ȺůɤŰŮɟɘəɐɠ ȾŬɨůɖɠ (ɀȺȾ), ɞɘ ɞˊɞɑŮɠ, ɞɡůɘŬůŰɘəɎ, ŮəŰɧˊɘůŬɜ ɧɢɘ ɛɧɜɞ ŰŬ 

ɖɚŮəŰɟɘəɎ ŬɡŰɞəɑɜɖŰŬ, ŬɚɚɎ əŬɘ Űɘɠ ŬŰɛɞɛɖɢŬɜɏɠ. Ƀɘ ˊɘɞ ɔɟɐɔɞɟɞɘ ɢɟɧɜɞɘ ŬɜŮűɞŭɘŬůɛɞɨ əŬɘ Űɞ 

ɢŬɛɖɚɧŰŮɟɞ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ Űɞɡɠ ɐŰŬɜ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɏəŬɜŬɜ Űɘɠ ɀȺȾ Űɧůɞ ŭɖɛɞűɘɚŮɑɠ. ȼ 

ˊɟɩŰɖ ɛɖɢŬɜɐ ŮůɤŰŮɟɘəɐɠ əŬɨůɖɠ ŮűŮɡɟɏɗɖəŮ Űɞ 1860, ˊŬɟɧŰɘ ɞɘ Ŭɟɢɏɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ɐŰŬɜ 

ɔɜɤůŰɏɠ Ŭˊɧ Űɘɠ Ŭɟɢɏɠ Űɞɡ 19ɞɡ ŬɘɩɜŬ. ɇɞ ˊɟɧŰɡˊɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɤɠ ɓɎůɖ ůŰɖɜ 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ əŬŰŬůəŮɡɎůŰɖəŮ Űɞ 1876 Ŭˊɧ Űɞɜ N. Otto əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨůŮ ɛŮɑɔɛŬ 

űɤŰŬŮɟɑɞɡ əŬɘ ŬŰɛɞůűŬɘɟɘəɞɨ ŬɏɟŬ, Ůɜɩ Ŭˊɧ Űɞ 1880 ɎɟɢɘůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ əŬɨůɘɛɞ ɖ 

ɓŮɜɕɑɜɖ. ɋɠ ŮűŮɡɟɏŰɖɠ Űɞɡ ůɨɔɢɟɞɜɞɡ ŬɡŰɞəɘɜɐŰɞɡ ŬɜŬɔɜɤɟɑůŰɖəŮ ɏɜŬɠ ũŮɟɛŬɜɧɠ ɛɖɢŬɜɘəɧɠ, ɞ 

Karl Friedrich Benz, ɞ ɞˊɞɑɞɠ ůɢŮŭɑŬůŮ əŬɘ əŬŰŬůəŮɨŬůŮ Űɞ ˊɟɩŰɞ ɧɢɖɛŬ ɛŮ əɘɜɖŰɐɟŬ 

ŮůɤŰŮɟɘəɐɠ əŬɨůɖɠ, Űɞ 1878 [14]. 

ȼ ŭɘɎŭɞůɖ Űɤɜ ŬɡŰɞəɘɜɐŰɤɜ Űɘɠ ŮˊɧɛŮɜŮɠ ŭŮəŬŮŰɑŮɠ ŮˊɖɟɏŬůŮ ůɖɛŬɜŰɘəɎ Űɖɜ əŬŰɎůŰŬůɖ ůŰɞɜ 

ŰɞɛɏŬ Űɤɜ ɛŮŰŬűɞɟɩɜ. ȼ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɐ Űɞɡɠ ˊŮɟɘɧɟɘůŮ əŬŰɎ ˊɞɚɨ Űɖ ɢɟɐůɖ Űɞɡ 

ůɘŭɖɟɞŭɟɧɛɞɡ, ůŮ ɓŬɗɛɧ ˊɞɡ ŬɛűɘůɓɖŰɐɗɖəŮ ɖ ůəɞˊɘɛɧŰɖŰŬ ŭɘŬŰɐɟɖůɐɠ Űɞɡ. ɇŮɚɘəɎ, ɧɛɤɠ, ɞ 

ůɘŭɖɟɧŭɟɞɛɞɠ əɟɑɗɖəŮ ŬɜŬɜŰɘəŬŰɎůŰŬŰɞɠ ɔɘŬ ɛŮŰŬəɘɜɐůŮɘɠ ůŮ ɛŮɔɎɚŮɠ ŬˊɞůŰɎůŮɘɠ əŬɘ ɔɘŬ 

ɛŮŰŬűɞɟɏɠ ŮɛˊɞɟŮɡɛɎŰɤɜ. ȾŬɗɩɠ Űɞ əɧůŰɞɠ ůɡɜŰɐɟɖůɖɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ůɘŭɖɟɞŭɟɧɛɤɜ ɛŮ 

ŬŰɛɎɛŬɝŮɠ ɐŰŬɜ ˊɞɚɨ ɡɣɖɚɧ, ɔɟɐɔɞɟŬ ɝŮəɑɜɖůŮ ɖ ůŰŬŭɘŬəɐ ŬɜŰɘəŬŰɎůŰŬůɐ Űɞɡɠ ɛŮ ɛɖɢŬɜɏɠ 

ɏɚɝɖɠ ɜŰɑɕŮɚ əŬɘ ɛŮ ɖɚŮəŰɟɞəɑɜɖůɖ. ȷɝɑɕŮɘ ůŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɜŬ ŬɜŬűŮɟɗŮɑ ˊɤɠ Űɞ ɛŮŰɟɧ Űɞɡ 

ȿɞɜŭɑɜɞɡ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ Űɞ ˊŬɚŬɘɧŰŮɟɞ ůŰɖɜ ɘůŰɞɟɑŬ Űɤɜ ŬůŰɘəɩɜ ůɘŭɖɟɞŭɟɧɛɤɜ, əŬɗɩɠ ɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɝŮəɑɜɖůŮ Űɞ 1863, ŮɑɜŬɘ Ůˊɑůɖɠ Űɞ ˊɟɩŰɞ ɖɚŮəŰɟɞəɑɜɖŰɞ ɛŮŰɟɧ ˊŬɔəɞůɛɑɤɠ, əŬɗɩɠ 

ɞ ŮɝɖɚŮəŰɟɘůɛɧɠ Űɞɡ ŮɑɢŮ ɐŭɖ ɞɚɞəɚɖɟɤɗŮɑ Űɞ 1890 [15]. 

 

ȳˊɤɠ ɔɑɜŮŰŬɘ əŬŰŬɜɞɖŰɧ, ɞ 19ɞɠ ŬɘɩɜŬɠ ɐŰŬɜ əŬɗɞɟɘůŰɘəɧɠ ɔɘŬ Űɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ ůɖɛŮɟɘɜɐɠ 

ɛɞɟűɐɠ Űɤɜ ɀɏůɤɜ ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ, əŬɗɩɠ ɧɚŬ ŰŬ ůɨɔɢɟɞɜŬ ɢŮɟůŬɑŬ ɛɏůŬ ŭŮɜ ŮɑɜŬɘ ˊŬɟɎ 

Ůɝɏɚɘɝɖ Űɤɜ ɛŮɔɎɚɤɜ ŮűŮɡɟɏůŮɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŮəŮɑɜɖ Űɖɜ ˊŮɟɑɞŭɞ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ 

20ɞɡ ŬɘɩɜŬ, ŬɜŬˊŰɨɢɗɖəŬɜ əɡɟɑɤɠ ɞɘ ŮɜŬɏɟɘŮɠ ɛŮŰŬűɞɟɏɠ, Ůɜɩ, ɧůɞɜ ŬűɞɟɎ Űɘɠ ɢŮɟůŬɑŮɠ, ŭɧɗɖəŮ 

ɏɛűŬůɖ ůŰɖ ɓŮɚŰɑɤůɖ Űɤɜ ɐŭɖ ɡˊŬɟɢɧɜŰɤɜ ůɡůŰɖɛɎŰɤɜ, ɤɠ ˊɟɞɠ Űɖɜ Ŭˊɧŭɞůɐ Űɞɡɠ, Űɖɜ ɎɜŮůɖ 

ˊɞɡ ˊŬɟɏɢɞɡɜ ůŰɞ ŮˊɘɓŬŰɘəɧ əɞɘɜɧ, ŬɚɚɎ əŬɘ Űɖɜ ŮɛűɎɜɘůɐ Űɞɡɠ. 

 

1.2.2. ɉŮɟůŬɑŮɠ ɀŮŰŬűɞɟɏɠ ůɐɛŮɟŬ 

 

ɆŰɖ ůɨɔɢɟɞɜɖ Ůˊɞɢɐ, ɞɘ ŬɜɎɔəŮɠ ɔɘŬ ɛŮŰŬűɞɟɏɠ ŮɑɜŬɘ ŬɡɝɖɛɏɜŮɠ ůŮ ůɢɏůɖ ɛŮ ˊŬɚŬɘɧŰŮɟŬ, əŬɗɩɠ 

ɖ ŮɡɖɛŮɟɑŬ ɛɘŬɠ ˊɧɚɖɠ ŮɝŬɟŰɎŰŬɘ ˊɚɏɞɜ ŬˊɧɚɡŰŬ Ŭˊɧ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞɜ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ 

ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ Ŭˊɧ əŬɘ ˊɟɞɠ ŬɡŰɐɜ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧɜ, ŰŬ ɛɏůŬ ɛŮŰŬűɞɟɎɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 



ȷɂȽɃȿɃũȼɆȼ ɆȾȽȷɆȼɆ ɆɇȺũȷɆɇɅɋɁ ɇɋɁ ɆɇȷŪɀɋɁ ɄɅɃȷɆɇȽȷȾɃɈ ɆȽȹȼɅɃȹɅɃɀɃɈ 

ȾɈɅȽȷȻȼ ɄȺȿȷũȽȷ | 13 

ɔɟɐɔɞɟŬ, ŬůűŬɚɐ əŬɘ ɜŬ ˊɟɞůűɏɟɞɡɜ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ ɛŮŰŬəɘɜɐůŮɤɜ. 

ɀŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ ɢŮɟůŬɑɤɜ ɛŮŰŬəɘɜɐůŮɤɜ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɢɟɐůɖ ȽŭɘɤŰɘəɩɜ 

ȷɡŰɞəɘɜɐŰɤɜ (Ƚɉ), ŰŬ ɞˊɞɑŬ ůɡɢɜɎ ˊɟɞŰɘɛɩɜŰŬɘ ůŮ ůɢɏůɖ ɛŮ ŰŬ ɀɏůŬ ɀŬɕɘəɐɠ ɀŮŰŬűɞɟɎɠ, ɚɧɔɤ 

Űɖɠ ɎɜŮůɖɠ əŬɘ Űɖɠ ŰŬɢɨŰɖŰŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ. ɄŬɟɎɚɚɖɚŬ, ɖ ŬɜɎɔəɖ ɔɘŬ ɛŮɑɤůɖ Űɞɡ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨ ŬˊɞŰɡˊɩɛŬŰɞɠ Űɤɜ ɛŮŰŬűɞɟɩɜ ˊɞɡ ŬɜŬɚɨɗɖəŮ ɜɤɟɑŰŮɟŬ, ɏɢŮɘ ɞŭɖɔɐůŮɘ, ůŰɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ŬɜŬˊŰɡɔɛɏɜŮɠ ɢɩɟŮɠ, ůŰɖɜ ŬɜɎˊŰɡɝɖ ɞɟɔŬɜɤɛɏɜɞɡ ŭɘəŰɨɞɡ ŮɜŬɚɚŬəŰɘəɐɠ 

ɛŮŰŬəɑɜɖůɖɠ, űɘɚɘəɞɨ ˊɟɞɠ Űɞɜ ɢɟɐůŰɖ, ˊɞɡ ůɡɜɑůŰŬŰŬɘ Ŭˊɧ ůɡɜŭɡŬůɛɧ ɞɢɖɛɎŰɤɜ ůŰŬɗŮɟɐɠ 

ŰɟɞɢɘɎɠ əŬɘ ɞɢɖɛɎŰɤɜ əɘɜɞɨɛŮɜɤɜ Ůˊɑ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ. ȾŬɗɩɠ, ɧˊɤɠ ŮɝɖɔɐɗɖəŮ ɜɤɟɑŰŮɟŬ, Űɞ 

ɛŮɔŬɚɨŰŮɟɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ˊɟɧɓɚɖɛŬ Űɤɜ ɢŮɟůŬɑɤɜ ɛŮŰŬəɘɜɐůŮɤɜ ŮɜŰɞˊɑɕŮŰŬɘ ůŰɘɠ ɛŮɔɎɚŮɠ 

ˊɧɚŮɘɠ, ŮəŮɑ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ əŬɘ ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ŮɜŬɚɚŬəŰɘəɏɠ ɚɨůŮɘɠ əɑɜɖůɖɠ. 

 

ɇŬ ɛɏůŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ŬůŰɘəɩɜ ůɡɔəɞɘɜɤɜɘɩɜ ŭɨɜŬɜŰŬɘ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ ůɡɛˊɚɖɟɤɛŬŰɘəɎ ɐ 

ŬɜŰŬɔɤɜɘůŰɘəɎ. ȼ ůɡɛˊɚɖɟɤɛŬŰɘəɧŰɖŰŬ Űɤɜ ɛɏůɤɜ ɛŮŰŬűɞɟɎɠ ɤɠ ˊɟɞɠ Űɖɜ ˊŬɟŮɢɧɛŮɜɖ 

ŮɝɡˊɖɟɏŰɖůɖ ŬˊɞŰŮɚŮɑ ŬɜŬɔəŬɑɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Ůɜɧɠ ɞɟɗɞɚɞɔɘəɞɨ ɛŮŰŬűɞɟɘəɞɨ ůɡůŰɐɛŬŰɞɠ. ɀŮ 

Űɞɜ ɧɟɞ ůɡɛˊɚɖɟɤɛŬŰɘəɧŰɖŰŬ ɜɞŮɑŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ ŭɘəŰɨɞɡ ůŮ ɛɞɟűɐ 

ɞɟɔŬɜɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ, ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ əŬɚɨˊŰŮŰŬɘ ɖ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɖ 

ɛŮŰŬűɞɟɘəɐ ɘəŬɜɧŰɖŰŬ Űɞɡ ŮˊɘɓŬŰɘəɞɨ əɞɘɜɞɨ, ɛŮ ɢɟɐůɖ ŭɘŬűɞɟŮŰɘəɩɜ ɛɏůɤɜ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ 

ˊɞɡ ůɡɜŰŮɚɞɨɜ Űɞ ůɨůŰɖɛŬ. 

ȼ ŮˊɑŰŮɡɝɖ Űɖɠ ůɡɛˊɚɖɟɤɛŬŰɘəɧŰɖŰŬɠ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛɏůɤ Űɖɠ ŭɘŬűɞɟɞˊɞɑɖůɖɠ Űɤɜ 

ɟɧɚɤɜ əŬɘ Űɤɜ ŭɘŬŭɟɞɛɩɜ Űɤɜ ŭɘɎűɞɟɤɜ ɛɏůɤɜ. ȷɟɢɘəɎ, ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ ɨˊŬɟɝɖ ɛɏůɤɜ 

ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ɛŮ ůŰŬɗɛɞɨɠ ˊɞɡ ɜŬ ŮɝɡˊɖɟŮŰɞɨɜ ŰŬ ˊɘɞ ˊɞɚɡůɨɢɜŬůŰŬ ůɖɛŮɑŬ əŬŰɎ ɛɐəɞɠ Űɖɠ 

ˊɧɚɖɠ, ůŮ ɞɚɧəɚɖɟɖ Űɖɜ ɏəŰŬůɐ Űɖɠ. ȷˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ ŬɡŰɞɨɠ ˊɟɏˊŮɘ ɜŬ ŭɘɏɟɢɞɜŰŬɘ ɞɢɐɛŬŰŬ 

əɘɜɞɨɛŮɜŬ Ůˊɑ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ, ˊɞɡ ɜŬ ŮɝɡˊɖɟŮŰɞɨɜ ŰŬ ɚɘɔɧŰŮɟɞ əŮɜŰɟɞɓŬɟɐ ůɖɛŮɑŬ. ɇɏɚɞɠ, 

Ůɝɑůɞɡ ɛŮɔɎɚɖɠ ůɖɛŬůɑŬɠ ŮɑɜŬɘ ŰŬ ɛŮŰŬűɞɟɘəɎ ɛɏůŬ ˊɞɡ Ůɜɩɜɞɡɜ Űɖɜ ˊɧɚɖ ɛŮ ŰŬ ˊɟɞɎůŰɘɎ Űɖɠ. 

ɃɡůɘŬůŰɘəɎ, ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ɞɛŬŭɘəɐ ŭɟɎůɖ Űɤɜ ůɡɔəɞɘɜɤɜɘɩɜ, ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ 

ɖ ůɨɜŭŮůɖ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟɤɜ ˊɟɞŮɚŮɨůŮɤɜ əŬɘ ˊɟɞɞɟɘůɛɩɜ, ɛŮ Űɞɜ ŬɛŮůɧŰŮɟɞ əŬɘ 

ŰŬɢɨŰŮɟɞ Űɟɧˊɞ əŬɘ ɛŮ Űɖ ɚɘɔɧŰŮɟɖ əŬŰŬˊɧɜɖůɖ Űɞɡ ŮˊɘɓɎŰɖ. 

ɇŬ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ ŬˊɞŰŮɚɞɨɜ Űɞɜ ˊɡɚɩɜŬ Űɞɡ ˊɟɞŬɜŬűŮɟɧɛŮɜɞɡ ŭɘəŰɨɞɡ. ɆŰɧɢɞɠ Űɤɜ 

ůɡɔəɞɘɜɤɜɘɞɚɧɔɤɜ ŮɑɜŬɘ ɖ ŮŭɟŬɑɤůɐ Űɞɡɠ ůŰɖ ůɡɜŮɑŭɖůɖ Űɤɜ ˊɞɚɘŰɩɜ ɤɠ ɖ ˊɟɩŰɖ Ůˊɘɚɞɔɐ ɔɘŬ 

ɛŮŰŬəɑɜɖůɖ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ŮɝŮŰɎɕɞɜŰŬɘ ŭɘŬɟəɩɠ ˊɞɘəɑɚɞɘ ŭŮɑəŰŮɠ Ŭɝɘɞɚɧɔɖůɖɠ, ˊɞɘɞŰɘəɞɑ əŬɘ 

ɚŮɘŰɞɡɟɔɘəɞɑ, ˊɞɡ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ ůɡɜɗɐəŮɠ ŬůűɎɚŮɘŬɠ, ɛŮŰŬűɞɟɎɠ əŬɘ ɢɩɟɤɜ ŬɜŬɛɞɜɐɠ 

ɔɘŬ əɎɗŮ ɛɏůɞ, Űɖ ŭɘɎɟəŮɘŬ ɛŮŰŬəɑɜɖůɖɠ əŬɘ ŬɜŬɛɞɜɐɠ, Űɖɜ ŮɡəɞɚɑŬ ˊɟɧůɓŬůɖɠ əŬɘ Ɏɚɚɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ Ůˊɘɚɞɔɐɠ ɛŮŰŬűɞɟɘəɞɨ ɛɏůɞɡ, ŬɚɚɎ əŬɘ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ŮˊɘˊŰɩůŮɘɠ Ŭˊɧ Űɖɜ ˊŬɟɞɢɐ Űɤɜ ɡˊɖɟŮůɘɩɜ. ȷˊɧ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ ŮɝɎɔɞɜŰŬɘ 

ůɡɛˊŮɟɎůɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ ŮˊɘɓŬŰɩɜ əŬɘ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ. Ƀɘ ŬɜŬűɞɟɏɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭŮɜ ŬɜŬɟŰɩɜŰŬɘ ůŰɞ əɞɘɜɧ, ŬɚɚɎ ɞɘ 

ˊɑɜŬəŮɠ əŬɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ ŬɡŰɏɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ɞɟɔŬɜɘůɛɞɨɠ 

ůɡɔəɞɘɜɤɜɘɩɜ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɞɡ 

ůɡɔəɞɘɜɤɜɘŬəɞɨ ɏɟɔɞɡ [16]. 
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1.3. Ɇɘŭɖɟɞŭɟɞɛɘəɧ ȹɑəŰɡɞ ȺɚɚɎŭŬɠ 

 

1.3.1. ȽůŰɞɟɘəɐ Ůɝɏɚɘɝɖ Ɇɘŭɖɟɞŭɟɧɛɤɜ ȺɚɚɎŭɞɠ 

 

ȼ ɏɜŬɟɝɖ Űɖɠ Ůˊɞɢɐɠ Űɤɜ ůɘŭɖɟɞŭɟɧɛɤɜ ɤɠ ɛɏůɞ ɛŮŰŬűɞɟɎɠ ŮˊɘɓŬŰɩɜ ůɡɜɏˊŮůŮ ɢɟɞɜɘəɎ ɛŮ Űɖɜ 

ŬɜŮɝŬɟŰɖŰɞˊɞɑɖůɖ Űɞɡ Ůɚɚɖɜɘəɞɨ əɟɎŰɞɡɠ, Űɞ 1830. ȼ ˊɟɩŰɖ ˊɟɧŰŬůɖ ůŰɖɜ Ůɚɚɖɜɘəɐ əɡɓɏɟɜɖůɖ 

ɔɘŬ əŬŰŬůəŮɡɐ ůɘŭɖɟɞŭɟɧɛɞɡ əŬŰŬŰɏɗɖəŮ Űɞ 1835, ɛɧɚɘɠ ɏɜŬ ɢɟɧɜɞ ɛŮŰɎ Űɖɜ ŬɜŬəɐɟɡɝɖ Űɖɠ 

ȷɗɐɜŬɠ ɤɠ ˊɟɤŰŮɨɞɡůŬ Űɞɡ Ůɚɚɖɜɘəɞɨ əɟɎŰɞɡɠ. ȼ ůɨɛɓŬůɖ ɏɟɔɞɡ, ɤůŰɧůɞ, əŬɗɡůŰɏɟɖůŮ 22 

ɢɟɧɜɘŬ ɜŬ ɡˊɞɔɟŬűŮɑ, əɎŰɘ ˊɞɡ ŰŮɚɘəɎ ɏɔɘɜŮ Űɞ 1857. ɇɞ ɏɟɔɞ, Űɞ ɞˊɞɑɞ ɞɚɞəɚɖɟɩɗɖəŮ Űɞ 1869, 

əɎɚɡˊŰŮ 8,5 ɢɘɚɘɧɛŮŰɟŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ ȷɗɐɜŬ ï ɄŮɘɟŬɘɎɠ əŬɘ ŬɟɢɘəɎ ŬˊɞŰŮɚɞɨɜŰŬɜ Ŭˊɧ ŭɨɞ 

ůŰŬɗɛɞɨɠ, Űɞ ůŰŬɗɛɧ Űɞɡ ŪɖůŮɑɞɡ əŬɘ Űɞɜ ůŰŬɗɛɧ Űɞɡ ɄŮɘɟŬɘɎ [17]. ɇɞ 1904 ɖ ɔɟŬɛɛɐ ɏɔɘɜŮ 

ɖɚŮəŰɟɞəɑɜɖŰɖ, Ůɜɩ ůŰŬ ɢɟɧɜɘŬ ˊɞɡ ŮɑɢŬɜ ɛŮůɞɚŬɓɐůŮɘ ŮɑɢŬɜ ŬɟɢɘəɎ ˊɟɞůŰŮɗŮɑ ŮɜŭɘɎɛŮůɞɘ 

ůŰŬɗɛɞɑ əŬɘ ɏˊŮɘŰŬ ŮɑɢŮ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ŮˊɏəŰŬůɖ Űɖɠ ɔɟŬɛɛɐɠ ɤɠ Űɖɜ ɃɛɧɜɞɘŬ. 

ɇɞ 1882, ůɡůŰɎɗɖəŮ ɖ ŮŰŬɘɟɑŬ çɆɘŭɖɟɧŭɟɞɛɞɘ ȷŰŰɘəɐɠè (Ɇȷ), ɛŮ ůəɞˊɧ Űɖ ůɨɜŭŮůɖ Űɖɠ ȷɗɐɜŬɠ 

ɛŮ Űɞ ȿŬɨɟɘɞ, ŬɟɢɘəɎ ɔɘŬ Ůɛˊɞɟɘəɞɨɠ ůəɞˊɞɨɠ. ȼ ɔɟŬɛɛɐ ŮɔəŬɘɜɘɎůŰɖəŮ Űɞ 1885 əŬɘ 

ɚŮɘŰɞɡɟɔɞɨůŮ ɛŮ ŬŰɛɞɛɖɢŬɜɐ. ȼ ŬűŮŰɖɟɑŬ Űɖɠ ɐŰŬɜ ŬɟɢɘəɎ ůŰɖɜ ˊɚŬŰŮɑŬ ȷŰŰɘəɐɠ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ ŮˊŮəŰɎɗɖəŮ ɤɠ Űɖɜ ˊɚŬŰŮɑŬ ȿŬɡɟɑɞɡ. ȾŬɘ ɞɘ ŭɨɞ ˊɚŬŰŮɑŮɠ ˊɐɟŬɜ ŰŬ ɞɜɧɛŬŰɎ Űɞɡɠ ɚɧɔɤ 

Űɞɡ ůəɞˊɞɨ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨůŬɜ, ɖ ˊɟɩŰɖ ŮˊŮɘŭɐ ŬˊɞŰŮɚɞɨůŮ Űɖɜ ŬűŮŰɖɟɑŬ Űɤɜ ůɘŭɖɟɞŭɟɧɛɤɜ 

ȷŰŰɘəɐɠ əŬɘ ɖ ŭŮɨŰŮɟɖ ŮˊŮɘŭɐ ŬˊɞŰŮɚɞɨůŮ Űɖɜ ŬűŮŰɖɟɑŬ Űɤɜ Űɟɏɜɤɜ ɔɘŬ ȿŬɨɟɘɞ [18]. ȼ ůɨɜŭŮůɖ 

Űɖɠ ȷɗɐɜŬɠ ɛŮ Űɞ ȿŬɨɟɘɞ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɜ ɛɏůɤ Űɞɡ ůŰŬɗɛɞɨ Űɖɠ ȾɖűɘůɘɎɠ, Ŭˊɧ ɧˊɞɡ 

ɝŮəɘɜɞɨůŬɜ ŰɟɏɜŬ Ůɛˊɞɟɘəɐɠ ɔɟŬɛɛɐɠ ˊɞɡ ɏűŰŬɜŬɜ ɤɠ Űɞ ɚŬŰɞɛŮɑŬ ɀŬɟɛɎɟɞɡ ůŰɞ ȹɘɧɜɡůɞ 

ȷŰŰɘəɐɠ. ȼ ŮˊɘɓŬŰɘəɐ əɑɜɖůɖ ˊɏɟŬɜ Űɖɠ ȾɖűɘůɘɎɠ ɐŰŬɜ ŮɚɎɢɘůŰɖ Űɞɜ ˊɟɩŰɞ əŬɘɟɧ, əŬɗɩɠ ɡˊɐɟɢŬɜ 

ɛɧɜɞ ˊŮɟɘůŰŬůɘŬəɞɑ Ůəŭɟɞɛɘəɞɑ ůɡɟɛɞɑ ˊɞɡ ůɡɜɏŭŮŬɜ Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ ůŰŬɗɛɧ ɛŮ Űɞɜ ȹɘɧɜɡůɞ. 

 

 

ȺɘəɧɜŬ 1.8: ȷűŮŰɖɟɑŬ ȿŬɡɟɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ [11] 
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ȼ ůɡɜŮɟɔŬůɑŬ Űɤɜ ŮŰŬɘɟɘɩɜ çɆȷɄè (Ɇɘŭɖɟɧŭɟɞɛɞɘ ȷɗɖɜɩɜ ï ɄŮɘɟŬɘɩɠ), çɆɘŭɖɟɞŭɟɧɛɤɜ 

ȷŰŰɘəɐɠè əŬɘ çɇɟɞɢɘɞŭɟɧɛɤɜ ȷɗɖɜɩɜ ï ɄŮɘɟŬɘɩɠè, ɛŮ Űɞɜ Ŭɔɔɚɘəɧ ɧɛɘɚɞ çPower» ɞŭɐɔɖůŮ, ɚɑɔŬ 

ɢɟɧɜɘŬ ŬɟɔɧŰŮɟŬ, ůŰɖ ůɨɜŭŮůɖ Űɤɜ ˊɟɞŬɜŬűŮɟɧɛŮɜɤɜ ůɘŭɖɟɞŭɟɞɛɘəɩɜ ɔɟŬɛɛɩɜ. ɇɞ ŬˊɞŰɏɚŮůɛŬ 

ɐŰŬɜ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɔɟŬɛɛɐɠ 1 Űɞɡ ɛŮŰɟɧ ȷɗɐɜŬɠ. ŪŮɤɟŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ Űɞ ˊɟɩŰɞ ɛŮŰɟɧ, 

əŬɗɩɠ ŰɛɐɛŬŰŬ Űɖɠ ɔɟŬɛɛɐɠ ɢɟɞɜɞɚɞɔɞɨɜŰŬɘ ůŰɞ 1869. ȼ ŮŰŬɘɟɑŬ çȺɚɚɖɜɘəɞɑ ȼɚŮəŰɟɘəɞɑ 

Ɇɘŭɖɟɧŭɟɞɛɞɘè (ȺȼɆ), ˊɞɡ ŬɜŰɘəŬŰɏůŰɖůŮ Űɞɡɠ ɆȷɄ, ŬɜɏɚŬɓŮ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ɡˊɎɟɢɞɡůŬɠ 

ɔɟŬɛɛɐɠ. ɆŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɖɜ çȼɚŮəŰɟɘəɐ ȺŰŬɘɟɑŬ ɀŮŰŬűɞɟɩɜè (ȼȺɀ) ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬɘ 

ɖ ɖɚŮəŰɟɞəɑɜɖůɖ Űɞɡ ůɘŭɖɟɞŭɟɧɛɞɡ ȾɖűɘůɘɎɠ. ɇɞ 1957 ɞ ŬůŰɘəɧɠ ůɘŭɖɟɧŭɟɞɛɞɠ, ɔɜɤůŰɧɠ ɤɠ 

çȼɚŮəŰɟɘəɧɠè, ɏɜɤɜŮ ˊɚɏɞɜ ŬˊŮɡɗŮɑŬɠ Űɞɜ ɄŮɘɟŬɘɎ ɛŮ Űɖɜ ȾɖűɘůɘɎ. ȰəŰɞŰŮ ˊɟɞůŰɏɗɖəŬɜ 

ŮɜŭɘɎɛŮůɞɘ ůŰŬɗɛɞɑ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɏɟɔŬ ŬɜŬˊɚɎůŮɤɠ Űɤɜ ůŰŬɗɛɩɜ əŬɘ ɏɟɔŬ 

ŬɜŬəŬŰŬůəŮɡɐɠ Űɖɠ ůɘŭɖɟɞŭɟɞɛɘəɐɠ ɔɟŬɛɛɐɠ, ɢɤɟɑɠ ɤůŰɧůɞ ɜŬ ɡˊɎɟɝŮɘ əɎˊɞɘŬ Ɏɚɚɖ ŮˊɏəŰŬůɐ 

Űɖɠ. ȷˊɧ Űɞ 1976 ɖ ŭɘŬɢŮɑɟɘůɖ ŬɜɐəŮɘ ˊɚɏɞɜ ůŰɞ Ⱥɚɚɖɜɘəɧ ȹɖɛɧůɘɞ, ɡˊɧ Űɖɜ ɞɜɞɛŬůɑŬ ȼɆȷɄ 

ȷ.Ⱥ., çȼɚŮəŰɟɘəɞɑ Ɇɘŭɖɟɧŭɟɞɛɞɘ ȷɗɖɜɩɜ ï ɄŮɘɟŬɘɩɠè [19]. ɆɐɛŮɟŬ, ɖ ɔɟŬɛɛɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

24 ůŰŬɗɛɞɨɠ, 2 ɡˊɧɔŮɘɞɡɠ əŬɘ 22 ɡˊɏɟɔŮɘɞɡɠ. 

 

ȼ ɗŮŰɘəɐ ŬɜŰŬˊɧəɟɘůɖ Űɞɡ əɞɘɜɞɨ ůŰɖ ůɘŭɖɟɞŭɟɞɛɘəɐ ůɨɜŭŮůɖ Űɖɠ ȷɗɐɜŬɠ ɛŮ Űɞɜ ɄŮɘɟŬɘɎ 

ɞŭɐɔɖůŮ ůŰɖ ɗŮɩɟɖůɖ Űɤɜ ůɘŭɖɟɞŭɟɧɛɤɜ ɤɠ ɛɏůɞ Űɧɜɤůɖɠ Űɖɠ ŮůɤŰŮɟɘəɐɠ ŬɜɎˊŰɡɝɖɠ Űɖɠ 

ȺɚɚɎŭŬɠ. ȼ Ŭɟɢɐ ɏɔɘɜŮ Űɞ 1878, ɧŰŬɜ ɕɖŰɐɗɖəŮ Ŭˊɧ Űɞɜ ŰɧŰŮ ŭɐɛŬɟɢɞ Ʉɨɟɔɞɡ ɖ əŬŰŬůəŮɡɐ Űɖɠ 

ˊɟɩŰɖɠ ůɘŭɖɟɞŭɟɞɛɘəɐɠ ɔɟŬɛɛɐɠ ŮəŰɧɠ ȷŰŰɘəɐɠ, ɛŮ ůəɞˊɧ Űɖ ůɨɜŭŮůɖ Űɞɡ Ʉɨɟɔɞɡ ɛŮ Űɞ ɚɘɛɎɜɘ 

Űɞɡ ȾŬŰɎəɞɚɞɡ, ɩůŰŮ ɜŬ ŬɡɝɖɗŮɑ ɖ ŮɝŬɔɤɔɐ ůŰŬűɑŭŬɠ [20].  

ɇɞ 1882, ŮəŰɧɠ Ŭˊɧ Űɖ ůɨɜŭŮůɖ Űɖɠ ȷɗɐɜŬɠ ɛŮ Űɞ ȿŬɨɟɘɞ, ˊɟɞŰɎɗɖəŮ Ůˊɑůɖɠ, Ŭˊɧ Űɞɜ ɉŬɟɑɚŬɞ 

ɇɟɘəɞɨˊɖ, ɖ əŬŰŬůəŮɡɐ Ůɜɧɠ ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ 417 ɢɘɚɘɞɛɏŰɟɤɜ. ɇɞ ŭɑəŰɡɞ ŬɡŰɧ ɗŬ 

ŮəŰŮɘɜɧŰŬɜ ůŮ ɄŮɚɞˊɧɜɜɖůɞ əŬɘ ŪŮůůŬɚɑŬ, ɛŮ ůəɞˊɧ Űɖ ůɨɜŭŮůɖ ɞɚɧəɚɖɟɖɠ Űɖɠ ŰɧŰŮ ɖˊŮɘɟɤŰɘəɐɠ 

ȺɚɚɎŭŬɠ. ɄŬɟɧŰɘ ɞ ŪŮůůŬɚɘəɧɠ ůɘŭɖɟɧŭɟɞɛɞɠ ŮɔəŬɘɜɘɎůŰɖəŮ Űɞ 1884, ɛŮ Űɞ ˊɟɩŰɞ ŭɟɞɛɞɚɧɔɘɞ 

Ŭˊɧ Űɞɜ ȸɧɚɞ ůŰɖ ȿɎɟɘůŬ, ɖ əŬŰŬůəŮɡɐ Űɞɡ ůɡɜɞɚɘəɞɨ ŭɘəŰɨɞɡ ɢɟŮɘɎůŰɖəŮ 25 ɢɟɧɜɘŬ ɔɘŬ ɜŬ 

ɞɚɞəɚɖɟɤɗŮɑ. 

ɀŮŰɎ Űɞɡɠ ɓŬɚəŬɜɘəɞɨɠ ˊɞɚɏɛɞɡɠ (1912 - 1913) əŬɘ Űɖɜ ŬˊŮɚŮɡɗɏɟɤůɖ Űɖɠ ŪɟɎəɖɠ əŬɘ Űɖɠ 

ɀŬəŮŭɞɜɑŬɠ, ɖ ɔɟŬɛɛɐ ŮˊŮəŰɎɗɖəŮ ɩůŰŮ ɜŬ ůɡɛˊŮɟɘɚɎɓŮɘ Űɘɠ ɜɏŮɠ ŭɘŬŭɟɞɛɏɠ əŬɘ ůɡɜŭɏɗɖəŮ ɛŮ 

Űɞɡɠ Ɇɘŭɖɟɞŭɟɧɛɞɡɠ ɀŬəŮŭɞɜɑŬɠ əŬɘ ŪɟɎəɖɠ. ȼ ɞɚɞəɚɐɟɤůɐ Űɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŰŮɚɘəɎ Űɞ 

1918 [21]. 

 

ɇɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ Űɖɠ ȺɚɚɎŭŬɠ ɏɔɘɜŮ ŮɜɘŬɑɞ Űɞ 1965, ɧŰŬɜ ŰŬ ɡűɘůŰɎɛŮɜŬ ɤɠ ŰɧŰŮ 

ůɘŭɖɟɞŭɟɞɛɘəɎ ŭɑəŰɡŬ ŮɜůɤɛŬŰɩɗɖəŬɜ ůŰɞɡɠ çɆɘŭɖɟɞŭɟɧɛɞɡɠ Ⱥɚɚɖɜɘəɞɨ ȾɟɎŰɞɡɠè (ɆȺȾ), ɛŮ 

ŮɝŬɑɟŮůɖ Űɖ ůɘŭɖɟɞŭɟɞɛɘəɐ ɔɟŬɛɛɐ ɄŮɘɟŬɘɎ ï ȾɖűɘůɘɎɠ əŬɘ ɄŮɘɟŬɘɎ ï ɄŮɟɎɛŬŰɞɠ, ˊɞɡ ˊŬɟɏɛŮɘɜŮ 

ɡˊɧ Űɖɜ ŮˊɞˊŰŮɑŬ Űɤɜ ȺȼɆ. ɇɞ 1971 ɘŭɟɨɗɖəŮ ɞ əɟŬŰɘəɧɠ çɃɟɔŬɜɘůɛɧɠ Ɇɘŭɖɟɞŭɟɧɛɤɜ ȺɚɚɎŭɞɠè 

(ɃɆȺ), ɤɠ ɛŮŰŮɝɏɚɘɝɖ Űɞɡ ɆȺȾ. ȷˊɧ ŰɧŰŮ, Űɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ Űɖɠ ȺɚɚɎŭŬɠ ɏɢŮɘ 

ŮəůɡɔɢɟɞɜɘůŰŮɑ əŬɘ ɞɟɘůɛɏɜŬ ŰɛɐɛŬŰɎ Űɞɡ, ɧˊɤɠ ɖ əɨɟɘŬ ɔɟŬɛɛɐ ȷɗɖɜɩɜ ï ŪŮůůŬɚɞɜɑəɖɠ əŬɘ ɞɘ 

ɔɟŬɛɛɏɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ ȷɗɐɜŬɠ, ŮɑɜŬɘ ˊɚɏɞɜ ɖɚŮəŰɟɞəɘɜɞɨɛŮɜŬ. 
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1.3.2. ɆɨɔɢɟɞɜŬ ɆɘŭɖɟɞŭɟɞɛɘəɎ ȹɑəŰɡŬ ȺɚɚɎŭɞɠ 

 

ɋɠ Ⱥɗɜɘəɐ Ɇɘŭɖɟɞŭɟɞɛɘəɐ Ɉˊɞŭɞɛɐ ɞɟɑɕŮŰŬɘ ɖ ůɘŭɖɟɞŭɟɞɛɘəɐ ɡˊɞŭɞɛɐ ˊɞɡ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ Űɖɠ 

Ůɚɚɖɜɘəɐɠ ŮˊɘəɟɎŰŮɘŬɠ əŬɘ ŬɜɐəŮɘ əŬŰɎ əɡɟɘɧŰɖŰŬ ɐ əŬŰɎ ɢɟɐůɖ ůŰɖɜ ɃɆȺ, əŬɗɩɠ əŬɘ əɎɗŮ 

ɛŮɚɚɞɜŰɘəɐ ŮˊɏəŰŬůɖ ŬɡŰɞɨ [22]. ɆɐɛŮɟŬ, Űɞ əɟŬŰɘəɧ ůɘŭɖɟɞŭɟɞɛɘəɧ ŭɑəŰɡɞ ŮəŰŮɑɜŮŰŬɘ ůŮ ɧɚɖ Űɖɜ 

ɖˊŮɘɟɤŰɘəɐ ɢɩɟŬ. Ƀ əɨɟɘɞɠ ɎɝɞɜŬɠ Űɞɡ ɝŮəɘɜɎ Ŭˊɧ Űɞɜ ɄŮɘɟŬɘɎ əŬɘ əŬŰŬɚɐɔŮɘ ůŰɖɜ ɏɝɞŭɞ Űɖɠ 

ɢɩɟŬɠ ˊɟɞɠ ŰŬ ɆəɧˊɘŬ, ůŰɖɜ Ⱥɘŭɞɛɏɜɖ. ɆŮ ŬɡŰɧɜ ůɡɜŬɜŰɩɜŰŬɘ ŭɘŬəɚŬŭɩůŮɘɠ ˊɞɡ ɢɟɖůɘɛŮɨɞɡɜ 

ůŰɖɜ ŮɝɡˊɖɟɏŰɖůɖ ˊŮɟɘűŮɟŮɘŬəɩɜ ˊɧɚŮɤɜ. ɇɞ ŭɑəŰɡɞ ůɡɛˊɚɖɟɩɜŮŰŬɘ Ŭˊɧ Űɞɡɠ ŭŮɡŰŮɟŮɨɞɜŰŮɠ 

ɎɝɞɜŮɠ, ˊɞɡ ŮɑɜŬɘ ɞ ɎɝɞɜŬɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɞ ɎɝɞɜŬɠ ȹɡŰɘəɐɠ ɀŬəŮŭɞɜɑŬɠ, ɞ 

ɎɝɞɜŬɠ ȷɜŬŰɞɚɘəɐɠ ɀŬəŮŭɞɜɑŬɠ, Űɞ ŭɑəŰɡɞ Űɖɠ ɄŮɚɞˊɞɜɜɐůɞɡ əŬɘ ɖ ɔɟŬɛɛɐ Ʉɖɚɑɞɡ, əŬɘ Ŭˊɧ Űɘɠ 

ŭɘŬəɚŬŭɩůŮɘɠ Űɞɡɠ. Ƀ ɢɎɟŰɖɠ Űɞɡ Ůɚɚɖɜɘəɞɨ ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɖɜ ŮɘəɧɜŬ 

1.9. 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞɜ ɢɎɟŰɖ, ůɡɜŬɜŰɩɜŰŬɘ ŰɟŮɘɠ Űɨˊɞɘ ɔɟŬɛɛɐɠ ůŰɖɜ ɡˊɞŭɞɛɐ Űɞɡ ŭɘəŰɨɞɡ, ɛɞɜɐ 

ɔɟŬɛɛɐ əŬɜɞɜɘəɞɨ Ůɨɟɞɡɠ, ŭɘˊɚɐ ɔɟŬɛɛɐ əŬɜɞɜɘəɞɨ Ůɨɟɞɡɠ əŬɘ ɛɞɜɐ ɔɟŬɛɛɐ ɛŮŰɟɘəɞɨ Ůɨɟɞɡɠ. 

ɇɞ Ůɨɟɞɠ Űɖɠ ůɘŭɖɟɞŭɟɞɛɘəɐɠ ɔɟŬɛɛɐɠ ŮɑɜŬɘ ɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɤɜ ŮůɤŰŮɟɘəɩɜ ˊɚŮɡɟɩɜ Űɤɜ 

ůɘŭɖɟɞŰɟɞɢɘɩɜ. ɆŰɞ əŬɜɞɜɘəɧ Ůɨɟɞɠ, ɖ ŬˊɧůŰŬůɖ ŬɡŰɐ ŮɑɜŬɘ 1.435 mm, Ůɜɩ ůŰɞ ɛŮŰɟɘəɧ Ůɨɟɞɠ, 

1000 mm. ɇɞ ɘŭŬɜɘəɧ ůŮɜɎɟɘɞ ɗŬ ˊŮɟɘɚɎɛɓŬɜŮ ŮɔəŬŰɎůŰŬůɖ ŭɘˊɚɐɠ ɔɟŬɛɛɐɠ ůŮ ɞɚɧəɚɖɟɞ Űɞ 

Ůɨɟɞɠ Űɞɡ ŭɘəŰɨɞɡ. ȾɎŰɘ ŰɏŰɞɘɞ ɤůŰɧůɞ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ, əŬɗɩɠ ŮɛˊŮɟɘɏɢŮɘ ɛŮɔɎɚɞ əɧůŰɞɠ.  

 

 

ȺɘəɧɜŬ 1.9: ɉɎɟŰɖɠ Űɞɡ Ůɚɚɖɜɘəɞɨ ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ [12] 
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ɄɏɟŬɜ Űɖɠ ɛɖŰɟɘəɐɠ ŮŰŬɘɟɑŬɠ, ɚŮɘŰɞɡɟɔɞɨɜ əŬɘ 3 ɗɡɔŬŰɟɘəɏɠ Űɖɠ ɃɆȺ, ɖ ȺȹȽɆɈ ȷ.Ⱥ., ɖ ȺɅũȷ-

ɃɆȺ ȷ.Ⱥ. əŬɘ ɖ ũȷȽȷ-ɃɆȺ ȷ.Ⱥ.. ȼ ȺȹȽɆɈ ȷ.Ⱥ. ŮɑɜŬɘ ɞ Ⱥɗɜɘəɧɠ ȹɘŬɢŮɘɟɘůŰɐɠ Ɇɘŭɖɟɞŭɟɞɛɘəɐɠ 

Ɉˊɞŭɞɛɐɠ, ŮɑɜŬɘ Ůˊɞɛɏɜɤɠ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ, ůɡɜŰɐɟɖůɖ əŬɘ ŮəɛŮŰɎɚɚŮɡůɐ Űɤɜ 

ɡˊɞŭɞɛɩɜ əŬɘ ŮɘůˊɟɎŰŰŮɘ ŰŬ Űɏɚɖ ŮəɛŮŰɎɚɚŮɡůɖɠ Ŭˊɧ Űɘɠ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ŮŰŬɘɟŮɑŮɠ ˊɞɡ Űɘɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ. ȼ ȺɅũȷ-ɃɆȺ ȷ.Ⱥ ŬůɢɞɚŮɑŰŬɘ ɛŮ ŰŬ ɏɟɔŬ ˊɞɡ ŬɜŬɚŬɛɓɎɜŮɘ ɞ ɃɆȺ, 

ˊɟŬɔɛŬŰɞˊɞɘɩɜŰŬɠ ɛŮɚɏŰŮɠ əŬɘ ˊɟɞɛɖɗŮɨɞɜŰŬɠ Űɘɠ əŬŰŬůəŮɡɏɠ ɛŮ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ɡɚɘəɎ. ȼ ũȷȽȷ-

ɃɆȺ ȷ.Ⱥ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖɜ ŬəɑɜɖŰɖ ˊŮɟɘɞɡůɑŬ Űɞɡ ɃɟɔŬɜɘůɛɞɨ. ɇɏɚɞɠ, ɡˊɎɟɢŮɘ əŬɘ ɖ ɇɅȷȽɁɃɆȺ, 

ɖ ɞˊɞɑŬ ɐŰŬɜ ɗɡɔŬŰɟɘəɐ Űɖɠ ɃɆȺ, ŬɚɚɎ ŬɜŮɝŬɟŰɖŰɞˊɞɘɐɗɖəŮ Űɞ 2008 əŬɘ ˊŬɟŬɢɤɟɐɗɖəŮ ůŰɞɜ 

ɘŰŬɚɘəɧ ɧɛɘɚɞ FS Italiane Űɞ 2017. Ʌɧɚɞɠ Űɖɠ ŮɑɜŬɘ ɖ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ ɛŮŰŬűɞɟɎɠ ŮˊɘɓŬŰɩɜ əŬɘ 

ŮɛˊɞɟŮɡɛɎŰɤɜ [23]. 

 

ȺəŰɧɠ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, ůŰɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘ Ůˊɑůɖɠ ůŮ ɚŮɘŰɞɡɟɔɑŬ ŭɨɞ Ŭəɧɛɖ Ůɑŭɖ ɛŮŰŬűɞɟɘəɩɜ 

ɛɏůɤɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, Űɞ ɛŮŰɟɧ əŬɘ Űɞ ŰɟŬɛ, Űɤɜ ɞˊɞɑɤɜ ɞ ɟɧɚɞɠ ŮɑɜŬɘ Űɞˊɘəɧɠ, ŬűɞɟɎ ŭɖɚŬŭɐ 

ɛŮŰŬəɘɜɐůŮɘɠ ɛɏůŬ ůŰɖɜ ˊɧɚɖ. ɇɖɜ ˊŬɟɞɨůŬ ɢɟɞɜɘəɐ ůŰɘɔɛɐ əŬɘ ŰŬ ŭɨɞ ŬɡŰɎ ɛɏůŬ ŮɑɜŬɘ ůŮ 

ɚŮɘŰɞɡɟɔŮɑŬ ɛɧɜɞ ůŰɖɜ ˊɟɤŰŮɨɞɡůŬ Űɖɠ ȺɚɚɎŭɞɠ, Űɖɜ ȷɗɐɜŬ. ȳůɞɜ ŬűɞɟɎ Űɞ ɛŮŰɟɧ, ŮɑɜŬɘ ɡˊɧ 

əŬŰŬůəŮɡɐ əŬɘ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɝŮəɘɜɐůŮɘ Űɞɜ ȷˊɟɑɚɘɞ Űɞɡ 2023 ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əŬɘ ůŮ ŭŮɨŰŮɟɖ 

Ůɚɚɖɜɘəɐ ˊɧɚɖ, Űɖɜ ŪŮůůŬɚɞɜɑəɖ. ȷɜŰɑɗŮŰŬ, Űɞ ŰɟŬɛ ɏɢŮɘ ɐŭɖ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ ɛɏůɞ ɛŮŰŬűɞɟɎɠ 

ŮəŰɧɠ Űɖɠ ȷɗɐɜŬɠ əŬɘ ůŮ ɎɚɚŮɠ ɛŮɔɎɚŮɠ ŮɔɢɩɟɘŮɠ ˊɧɚŮɘɠ, ɧˊɤɠ ɖ ŪŮůůŬɚɞɜɑəɖ, ɖ ɄɎŰɟŬ, ɞ ȸɧɚɞɠ 

əŬɘ ɖ ȾŬɚŬɛɎŰŬ, ŬɚɚɎ əŬɘ ůŮ ɛɘəɟɧŰŮɟŮɠ, ɧˊɤɠ Űɞ ȾŬɟɚɧɓŬůɘ Űɖɠ ɆɎɛɞɡ. Ⱥˊɑ Űɖɠ ˊŬɟɞɨůɖɠ ůŮ 

əŬɛɑŬ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ˊŮɟɘɞɢɏɠ ŭŮ ɓɟɑůəŮŰŬɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ. ȺɑɜŬɘ, ɤůŰɧůɞ, ɡˊɧ ɛŮɚɏŰɖ, Űɞ 

ŮɜŭŮɢɧɛŮɜɞ ŮˊŬɜŬɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůŰɖ ŪŮůůŬɚɞɜɑəɖ əŬɘ ŮɔəŬŰɎůŰŬůɐɠ Űɞɡ ůŰɞ ȼɟɎəɚŮɘɞ, Űɖ 

ȿɎɟɘůŬ, ŰŬ ȽɤɎɜɜɘɜŬ əŬɘ Űɖ Ʌɧŭɞ. 

 

1.4. ɀŮŰŬűɞɟɏɠ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ ůŰɖɜ ȷɗɐɜŬ 

 

ȼ ŬɜɎɔəɖ ɨˊŬɟɝɖɠ ŮəŰŮŰŬɛɏɜɞɡ ŭɘəŰɨɞɡ ɛɏůɤɜ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ ŮɑɜŬɘ, ɧˊɤɠ ɏɢŮɘ ɐŭɖ 

ŰŮəɛɖɟɘɤɗŮɑ, ɛŮɔŬɚɨŰŮɟɖ ůŰŬ ŬůŰɘəɎ əɏɜŰɟŬ. ɆŰɖɜ ȺɚɚɎŭŬ, ŰŬ ɛŮɔŬɚɨŰŮɟŬ əɡəɚɞűɞɟɘŬəɎ 

ˊɟɞɓɚɐɛŬŰŬ ůɡɜŬɜŰɩɜŰŬɘ ůŰɖɜ ȷɗɐɜŬ, əɎŰɘ ˊɞɡ əɟɑɜŮŰŬɘ ɤɠ ŬˊɧɚɡŰŬ ɚɞɔɘəɧ, əŬɗɩɠ ůŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ˊɧɚɖ ɏɢŮɘ ůɡɔəŮɜŰɟɤɗŮɑ ˊŮɟɑˊɞɡ Űɞ 29% Űɞɡ ůɡɜɞɚɘəɞɨ ˊɚɖɗɡůɛɞɨ Űɖɠ ɢɩɟŬɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ůɨɛűɤɜŬ ɛŮ ŬˊɞɔɟŬűɐ Űɞɡ 2011 [24], Űɞ ˊɞɚŮɞŭɞɛɘəɧ ůɡɔəɟɧŰɖɛŬ ȷɗɖɜɩɜ ï 

ɄŮɘɟŬɘɩɠ, ŭɖɚŬŭɐ ɖ ˊŮɟɘɞɢɐ Űɖɠ ȷɗɐɜŬɠ, Űɞɡ ɄŮɘɟŬɘɎ əŬɘ Űɤɜ ˊɟɞŬůŰɑɤɜ Űɞɡɠ, ɏɢŮɘ ˊɚɖɗɡůɛɧ 3,1 

ŮəŬŰɞɛɛɡɟɑɤɜ əŬŰɞɑəɤɜ, ɛŮ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ əŬŰɞɑəɤɜ Űɖɠ ȺɚɚɎŭɞɠ ɜŬ ŬɜɏɟɢŮŰŬɘ ůŰŬ 

10,8 ŮəŬŰɞɛɛɨɟɘŬ. 

ȼ əɡəɚɞűɞɟɘŬəɐ ůɡɛűɧɟɖůɖ ůŰɖɜ ȷɗɐɜŬ ŮɑɜŬɘ ɏɜŬ əŬɗɖɛŮɟɘɜɧ űŬɘɜɧɛŮɜɞ, Űɞ ɞˊɞɑɞ, ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɔŮɤɛɞɟűɞɚɞɔɑŬ Űɞɡ ɚŮəŬɜɞˊŮŭɑɞɡ əŬɘ ŰŬ ɘŭɘŬɑŰŮɟŬ ɛŮŰŮɤɟɞɚɞɔɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ, ɞŭɖɔŮɑ ůŮ ůɡůůɩɟŮɡůɖ Űɤɜ ŮəˊŮɛˊɧɛŮɜɤɜ Ŭˊɧ ŰŬ ŬɡŰɞəɑɜɖŰŬ 

ɟɨˊɤɜ [25]. ȼ ˊɞɘɧŰɖŰŬ ɕɤɐɠ Űɤɜ əŬŰɞɑəɤɜ ɛŮɘɩɜŮŰŬɘ, əŬɗɩɠ ŰŬ ŬɘɤɟɞɨɛŮɜŬ ůɤɛŬŰɑŭɘŬ ŮɑɜŬɘ 

ůɡɜŭŮŭŮɛɏɜŬ ɛŮ ůɞɓŬɟɏɠ ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ɡɔŮɑŬ, ɧˊɤɠ ˊɟɞɓɚɐɛŬŰŬ Űɞɡ ŬɜŬˊɜŮɡůŰɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ əŬɘ əŬɟŭɘɞŬɔɔŮɘŬəɏɠ ˊŬɗɐůŮɘɠ, ŬɚɚɎ əŬɘ ɔŮɜɘəɧŰŮɟɖ ŮɝŬůɗɏɜɖůɖ Űɞɡ ɞɟɔŬɜɘůɛɞɨ. 
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ȺˊɘˊɟɞůɗɏŰɤɠ, ɖ Ŭɨɝɖůɖ Űɖɠ ˊŮɟɘŮəŰɘəɧŰɖŰŬɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ůŮ ɚŮˊŰɧəɞəəŬ ůɤɛŬŰɑŭɘŬ 

ɛŮŰŬɓɎɚɚŮɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ɔɖɠ, ŮˊɖɟŮɎɕɞɜŰŬɠ ŰŮɚɘəɎ Űɞ ˊŬɔəɧůɛɘɞ əɚɑɛŬ. 

ɀŮ ůəɞˊɧ Űɖɜ əŬŰŬɜɧɖůɖ Űɤɜ əɡəɚɞűɞɟɘŬəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ Űɖɠ ȷɗɐɜŬɠ, ɏɢɞɡɜ ůŰɞ ˊŬɟŮɚɗɧɜ 

ŮəˊɞɜɖɗŮɑ ˊɞɚɚɏɠ ɛŮɚɏŰŮɠ əŬɘ ɏɢɞɡɜ əŬŰŬŰŮɗŮɑ ˊɞɚɚɏɠ ˊɟɞŰɎůŮɘɠ ůŰɘɠ ŬɟɛɧŭɘŮɠ ŭɘɞɘəɖŰɘəɏɠ Ŭɟɢɏɠ. 

ȼ Ůˊɏɜŭɡůɖ ůŮ ɡˊɞŭɞɛɏɠ əŬɘ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ əɟɑɗɖəŮ Ŭˊɧ Űɞɜ ɃɟɔŬɜɘůɛɧ ȷůŰɘəɩɜ 

Ɇɡɔəɞɘɜɤɜɘɩɜ ȷɗɐɜŬɠ (ɃȷɆȷ) ɤɠ ɞ ˊɘɞ ŬˊɞŭɞŰɘəɧɠ Űɟɧˊɞɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ Űɖɠ ŭɡůɛŮɜɞɨɠ 

əŬŰɎůŰŬůɖɠ, əŬɗɩɠ ŮˊɏŰɟŮˊŮ Űɖɜ Ŭˊɞůɡɛűɧɟɖůɖ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ. ȰŰůɘ, ůŰŬ Űɏɚɖ Űɞɡ 20ɞɡ 

ŬɘɩɜŬ, Ůɜ ŬɜŬɛɞɜɐ Űɖɠ ŰɏɚŮůɖɠ Űɤɜ ɃɚɡɛˊɘŬəɩɜ ȷɔɩɜɤɜ Űɞɡ 2004, ɖ ŮŰŬɘɟɑŬ çȷŰŰɘəɧ ɀŮŰɟɧ 

ȷ.Ⱥ.è ɝŮəɑɜɖůŮ Űɖɜ əŬŰŬůəŮɡɐ Űɤɜ ɔɟŬɛɛɩɜ 2 əŬɘ 3 Űɞɡ ɛŮŰɟɧ Űɖɠ ȷɗɐɜŬɠ. ȿɑɔŬ ɢɟɧɜɘŬ 

ŬɟɔɧŰŮɟŬ, Űɞɜ ɀɎɟŰɘɞ Űɞɡ 2001, ɘŭɟɨɗɖəŮ əŬɘ ɖ ŮŰŬɘɟɑŬ çɇɅȷɀ ȷ.Ⱥ.è, ɗɡɔŬŰɟɘəɐ Űɖɠ çȷŰŰɘəɧ 

ɀŮŰɟɧ ȷ.Ⱥ.è, ɛŮ ŬɜŰɘəŮɑɛŮɜɞ Űɞɜ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ůɨɔɢɟɞɜɞɡ ŭɘəŰɨɞɡ Űɞɡ 

ŬůŰɘəɞɨ Űɟɞɢɘɞŭɟɧɛɞɡ. ɇɖɜ ɑŭɘŬ ˊŮɟɑˊɞɡ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ɛˊɐəŬɜ ůŮ ɚŮɘŰɞɡɟɔɑŬ əŬɘ ɞɘ 

ɄɟɞŬůŰɘŬəɏɠ ɔɟŬɛɛɏɠ Űɖɠ ɄɅɃȷɆɇȽȷȾɃɆ ȷ.Ⱥ., ɖ ɞˊɞɑŬ ɏɢŮɘ ˊɚɏɞɜ ŬˊɞɟɟɞűɖɗŮɑ Ŭˊɧ Űɖɜ 

ɇɅȷȽɁɃɆȺ ȷ.Ⱥ. 

 

 

ȺɘəɧɜŬ 1.10: ɉɎɟŰɖɠ ɀŮŰɟɧ ï ɄɟɞŬůŰɘŬəɧɠ ï ɇɟŬɛ [13] 
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ȳˊɤɠ ŭɘŬəɟɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 1.10, Űɞ ɛŮŰɟɧ Űɖɠ ȷɗɐɜŬɠ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɜ ɄɟɞŬůŰɘŬəɧ 

Ɇɘŭɖɟɧŭɟɞɛɞ əŬɘ ɛŮ Űɞ ŭɑəŰɡɞ Űɞɡ ŰɟŬɛ, ůɢɖɛŬŰɑɕɞɜŰŬɠ ɏɜŬ ŮɜɘŬɑɞ ŭɑəŰɡɞ. ɀɏůɤ ŬɡŰɞɨ, 

ŮɝɡˊɖɟŮŰŮɑŰŬɘ ɧɢɘ ɛɧɜɞ Űɞ əɏɜŰɟɞ, ŬɚɚɎ ɞɚɧəɚɖɟɖ ɖ ɀɖŰɟɞˊɞɚɘŰɘəɐ ˊŮɟɘɞɢɐ Űɖɠ ȷɗɐɜŬɠ. 

Ⱥˊɘˊɚɏɞɜ, ŮɝɡˊɖɟŮŰɞɨɜŰŬɘ ɞɘ ɛŮŰŬəɘɜɞɨɛŮɜɞɘ ɛŮ ˊɚɞɑŬ əŬɘ ɛŮ ŬŮɟɞˊɚɎɜŬ, əŬɗɩɠ Űɧůɞ Ŭˊɧ Űɞ 

ɚɘɛɎɜɘ Űɞɡ ɄŮɘɟŬɘɎ, ɧůɞ əŬɘ Ŭˊɧ Űɞ ŬŮɟɞŭɟɧɛɘɞ çȺɚŮɡɗɏɟɘɞɠ ȸŮɜɘɕɏɚɞɠè ɡˊɎɟɢŮɘ ŭɡɜŬŰɧŰɖŰŬ 

ɢɟɐůɖɠ Űɞɡ ɛŮŰɟɧ, ɔɘŬ ɧůɞɡɠ Ůˊɘɗɡɛɞɨɜ ɜŬ ɛŮŰŬəɘɜɖɗɞɨɜ ˊɟɞɠ Űɖɜ ˊɧɚɖ, əŬɘ Űɞɡ ˊɟɞŬůŰɘŬəɞɨ, 

ɔɘŬ ɧůɞɡɠ Ůˊɘɗɡɛɞɨɜ ɜŬ ɛŮŰŬəɘɜɖɗɞɨɜ ˊɟɞɠ ŰŬ ˊɟɞɎůŰɘŬ. 

ȷˊɧ Űɘɠ ɔɟŬɛɛɏɠ ˊɞɡ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɞɜ ɢɎɟŰɖ, ɖ ˊɟɎůɘɜɖ, ɐ Ŭɚɚɘɩɠ çũɟŬɛɛɐ 1è Űɞɡ ɛŮŰɟɧ, 

ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ɖɚŮəŰɟɘəɞɨ ůɘŭɖɟɞŭɟɧɛɞɡ Ŭˊɧ Űɞɜ ɄŮɘɟŬɘɎ ɤɠ Űɖɜ ȾɖűɘůɘɎ. ȳˊɤɠ 

ɐŭɖ ŬɜŬűɏɟɗɖəŮ, Űɞ ŰɛɐɛŬ ˊɞɡ ůɡɜŭɏŮɘ Űɞɜ ɄŮɘɟŬɘɎ ɛŮ Űɞ ŪɖůŮɑɞ ŮɑɜŬɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ Ŭˊɧ Űɞ 

1869. ȼ əɧəəɘɜɖ ŭɘŬŭɟɞɛɐ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ çũɟŬɛɛɐ 2è Űɞɡ ɛŮŰɟɧ əŬɘ ɖ ɛˊɚŮ ŭɘŬŭɟɞɛɐ ůŰɖ 

çũɟŬɛɛɐ 3è Űɞɡ ɛŮŰɟɧ, ɛŮ əɑɜɖůɖ Ŭˊɧ Űɖɜ ȷɜɗɞɨˊɞɚɖ ɤɠ Űɞ Ⱥɚɚɖɜɘəɧ əŬɘ Ŭˊɧ Űɞɜ ȾɞɟɡŭŬɚɚɧ 

(ɞɘ 3 ˊɘɞ ˊɟɧůűŬŰɞɘ ůŰŬɗɛɞɑ Űɖɠ ɛˊɚŮ ɔɟŬɛɛɐɠ, ȷɔɑŬ ɀŬɟɑɜŬ, ȷɔɑŬ ȸŬɟɓɎɟŬ əŬɘ ȾɞɟɡŭŬɚɚɧɠ, 

ŭŮɜ ɏɢɞɡɜ ŬˊɞŰɡˊɤɗŮɑ ůŰɞɜ ůɡɔəŮəɟɘɛɏɜɞ ɢɎɟŰɖ) ɤɠ Űɞ ŬŮɟɞŭɟɧɛɘɞ ŬɜŰɑůŰɞɘɢŬ. ɆɡɜɞɚɘəɎ, Űɞ 

ŭɑəŰɡɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 64 ůŰŬɗɛɞɨɠ, ɛŮ Űɞ ɛɐəɞɠ ůɡůŰɐɛŬŰɞɠ ɜŬ űŰɎɜŮɘ ŰŬ 89,7 km əŬɘ ɛŮ 

əŬɜɞɜɘəɧ Ůɨɟɞɠ ɔɟŬɛɛɐɠ (1.435 m). Ƀɘ ŬɜŰŬˊɞəɟɑůŮɘɠ ɛŮŰŬɝɨ Űɤɜ Űɟɘɩɜ ŬɡŰɩɜ ɔɟŬɛɛɩɜ Űɞɡ 

ɛŮŰɟɧ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ɛɏůɞɡ Űɖɜ Ůɨəɞɚɖ əŬɘ ɔɟɐɔɞɟɖ ɛŮŰŬəɑɜɖůɖ ůŰɞ əɏɜŰɟɞ Űɖɠ 

ȷɗɐɜŬɠ əŬɘ ŰŬ ɓɧɟŮɘŬ ˊɟɞɎůŰɘɎ Űɖɠ, ŬɚɚɎ əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůɏɔɔɘůɖɠ Űɤɜ ɜɞŰɑɤɜ əŬɘ ŭɡŰɘəɩɜ 

ˊɟɞŬůŰɑɤɜ Űɖɠ. ɇŬ ŭɟɞɛɞɚɧɔɘŬ, ɘŭɑɤɠ ůŰɘɠ ɔɟŬɛɛɏɠ 2 əŬɘ 3, ŮɑɜŬɘ ůɡɢɜɎ əŬɘ ɞɘ ůɡɜɗɐəŮɠ ɛŮŰŬűɞɟɎɠ 

əŬɘ ŬɜŬɛɞɜɐɠ ůŰɞɡɠ ůŰŬɗɛɞɨɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ˊɟɞůŮɔɛɏɜŮɠ, əŬɗɘůŰɩɜŰŬɠ Űɞ ɛŮŰɟɧ Űɞ ˊɟɩŰɞ ůŰɖɜ 

ˊɟɞŰɑɛɖůɖ Űɞɡ əɞɘɜɞɨ ɛŮŰŬűɞɟɘəɧ ɛɏůɞ ɔɘŬ ɛŮŰŬəɑɜɖůɖ ůŰɖɜ ˊɧɚɖ. 

 

ɀŮ Űɖɜ əŬűɏ ɔɟŬɛɛɐ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɢɎɟŰɖ ɞɘ ŭɘŬŭɟɞɛɏɠ Űɞɡ ŰɟŬɛ, ˊɞɡ ŮɑɜŬɘ ůɐɛŮɟŬ ŰɟŮɘɠ. 

ɇɖ ɔɟŬɛɛɐ ɇ3, Ŭˊɧ Űɞ ɆŰɎŭɘɞ Ⱥɘɟɐɜɖɠ əŬɘ ūɘɚɑŬɠ ɤɠ Űɞ ȷůəɚɖˊɘŮɑɞ ȸɞɨɚŬɠ, Űɖ ɔɟŬɛɛɐ ɇ4 Ŭˊɧ 

Űɞ ɆɨɜŰŬɔɛŬ ɤɠ Űɞ ɆŰɎŭɘɞ Ⱥɘɟɐɜɖɠ əŬɘ ūɘɚɑŬɠ əŬɘ Űɖ ɔɟŬɛɛɐ ɇ5, Ŭˊɧ Űɞ ɆɨɜŰŬɔɛŬ ɤɠ Űɞ 

ȷůəɚɖˊɘŮɑɞ ȸɞɨɚŬɠ. ɆɡɜɞɚɘəɎ, Űɞ ŭɑəŰɡɞ Űɞɡ ŰɟŬɛ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 48 ůŰŬɗɛɞɨɠ, ɛŮ Űɞ ɛɐəɞɠ 

ůɡůŰɐɛŬŰɞɠ ɜŬ űŰɎɜŮɘ ŰŬ 27 km əŬɘ ɛŮ əŬɜɞɜɘəɧ Ůɨɟɞɠ ɔɟŬɛɛɐɠ (1.435 m). ɇɞ ŰɟŬɛ ŮɝɡˊɖɟŮŰŮɑ 

Űɖ ůɨɜŭŮůɖ Űɞɡ əɏɜŰɟɞɡ Űɖɠ ȷɗɐɜŬɠ ɛŮ ŰŬ ɁɧŰɘŬ ɄɟɞɎůŰɘɎ Űɖɠ, ɤɠ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɄŬɚŬɘɞɨ 

ūŬɚɐɟɞɡ əŬɘ, ůŰɖ ůɡɜɏɢŮɘŬ, ɛŮ ŮˊɏəŰŬůɖ ˊɟɞɠ ŰŬ ɁɞŰɘɞŭɡŰɘəɎ ɄɟɞɎůŰɘŬ, ɤɠ Űɞ Ɂɏɞ ūɎɚɖɟɞ əŬɘ 

ˊɟɞɠ ŰŬ ɁɞŰɘɞŬɜŬŰɞɚɘəɎ ˊɟɞɎůŰɘŬ, ɤɠ Űɖɜ ȸɞɨɚŬ. ȳůɞɜ ŬűɞɟɎ Űɖɜ Ɏˊɞɣɖ Űɞɡ əɞɘɜɞɨ, ɖ 

ůɡɢɜɧŰɖŰŬ Űɤɜ ŭɟɞɛɞɚɞɔɑɤɜ Űɞɡ ŰɟŬɛ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɞɘ ůɡɜɗɐəŮɠ 

ɛŮŰŬűɞɟɎɠ. ȷɜŰɘɗɏŰɤɠ, ɞɘ ůɡɜɗɐəŮɠ ŬɜŬɛɞɜɐɠ ŬˊɞŰŮɚɞɨɜ Űɞ əɡɟɘɧŰŮɟɞ ɛŮɘɞɜɏəŰɖɛŬ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ɛɏůɞɡ, əŬɗɩɠ ɞɘ ŮˊɘɓɎŰŮɠ, əŬŰɎ Űɖɜ ŬɜŬɛɞɜɐ Űɞɡɠ, ŭŮɜ ˊɟɞůŰŬŰŮɨɞɜŰŬɘ ŮˊŬɟəɩɠ 

Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ Űɖɜ ɞˊŰɘəɞŬəɞɡůŰɘəɐ ɧɢɚɖůɖ ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ ŰŬ ŬɡŰɞəɑɜɖŰŬ. 

Ƀɘ ŮɜŬˊɞɛɏɜɞɡůŮɠ ɔɟŬɛɛɏɠ Űɞɡ ɢɎɟŰɖ ŬˊɞŰɡˊɩɜɞɡɜ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ. 

ȼ ɓŬůɘəɐ ˊɞɟŮɑŬ ˊŬɟŬɛɏɜŮɘ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞɜ ˊŬɟŬˊɎɜɤ ɢɎɟŰɖ, ŬɚɚɎ ɞɘ ŭɘŬŭɟɞɛɏɠ ɏɢɞɡɜ 

ɡˊɞůŰŮɑ ŰɟɞˊɞˊɞɘɐůŮɘɠ, ɞɘ ɞˊɞɑŮɠ ɗŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ŬɜŬɚɡŰɘəɎ ůŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ. Ƀ 

ɄɟɞŬůŰɘŬəɧɠ Ɇɘŭɖɟɧŭɟɞɛɞɠ ȷɗɐɜŬɠ ůɡɜŭɏŮɘ Űɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ ɛŮ ŰŬ ɁɞŰɘɞŭɡŰɘəɎ ˊɟɞɎůŰɘɎ 

Űɖɠ, ɛŮ ŰŮɟɛŬŰɘəɧ ɆŰŬɗɛɧ ŮəŮɑɜɞɜ Űɞɡ ɄŮɘɟŬɘɎ, ɛŮ ŰŬ ȸɧɟŮɘŬ ˊɟɞɎůŰɘŬ, űŰɎɜɞɜŰŬɠ ɤɠ əŬɘ Űɞɜ 

ȹɘŮɗɜɐ ȷŮɟɞɚɘɛɏɜŬ çȺɚŮɡɗɏɟɘɞɠ ȸŮɜɘɕɏɚɞɠè əŬɘ Űɏɚɞɠ, ɛŮ ŰŬ ȹɡŰɘəɎ ˊɟɞɎůŰɘŬ, űŰɎɜɞɜŰŬɠ ɤɠ Űɞɜ 

ůŰŬɗɛɧ ȾɘɎŰɞ, ɓɔŬɑɜɞɜŰŬɠ ŭɖɚŬŭɐ ɞɟɘŬəɎ əŬɘ ŮəŰɧɠ Ɂɞɛɞɨ ȷŰŰɘəɐɠ. ȷˊɧ Űɞ ůŰŬɗɛɧ Űɖɠ ȷɗɐɜŬɠ 
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ɝŮəɘɜɎɜŮ Ŭəɧɛɖ ŰɟɏɜŬ ɛŮ ˊɟɞɞɟɘůɛɧ Űɖ ɉŬɚəɑŭŬ, Ůɜɩ ˊɟɧůűŬŰŬ ɏɢŮɘ ˊɟɞůŰŮɗŮɑ əŬɘ ŭɘŬŭɟɞɛɐ ˊɞɡ 

űŰɎɜŮɘ ɤɠ Űɞ ȷɑɔɘɞ, ɛŮ ŬɜŰŬˊɧəɟɘůɖ ůŰɞ ůŰŬɗɛɧ ȾɘɎŰɞ. ɆɡɜɞɚɘəɎ Űɞ ŭɑəŰɡɞ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ 

ȷɗɐɜŬɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 45 ůŰŬɗɛɞɨɠ, ŮəŰŮɑɜŮŰŬɘ ůŮ ɛɐəɞɠ ůɡůŰɐɛŬŰɞɠ 230,9 km əŬɘ ɏɢŮɘ 

əŬɜɞɜɘəɧ Ůɨɟɞɠ ɔɟŬɛɛɐɠ (1.435 m). Ƀ ɄɟɞŬůŰɘŬəɧɠ ŬˊɞŰŮɚŮɑ ɔɘŬ ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ 

ŮɝɡˊɖɟŮŰŮɑ Űɞ ɛɞɜŬŭɘəɧ ɛɏůɞ ɛŮŰŬűɞɟɎɠ ɔɘŬ ůɨɜŭŮůɖ ɛŮ Űɖɜ ȷɗɐɜŬ, ɘŭɘŬɑŰŮɟŬ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ 

Űɤɜ ȹɡŰɘəɩɜ ɄɟɞŬůŰɑɤɜ. ɀɞɚŬŰŬɨŰŬ, ŰŬ ˊŬɟɎˊɞɜŬ Űɧůɞ ɔɘŬ ŰŬ ŬɟŬɘɎ ŭɟɞɛɞɚɧɔɘɎ Űɞɡ ůŰɞ 

ůɡɔəŮəɟɘɛɏɜɞ ŰɛɐɛŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ, ɧůɞ əŬɘ ɔɘŬ Űɘɠ ɛɖ ɘəŬɜɞˊɞɘɖŰɘəɏɠ ůɡɜɗɐəŮɠ ɛŮŰŬűɞɟɎɠ əŬɘ 

ŬɜŬɛɞɜɐɠ Űɤɜ ŮˊɘɓŬŰɩɜ, ŮɑɜŬɘ ůɡɢɜɎ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɖ ŭɨɜŬŰŬɘ ɜŬ ˊɟɞůŮɚəɨůŮɘ ŬɟəŮŰɞɨɠ 

ŮˊɘɓɎŰŮɠ ɤɠ əŬɚɐ ŮɜŬɚɚŬəŰɘəɐ Űɖɠ ɢɟɐůɖɠ ɘŭɘɤŰɘəɞɨ ɞɢɐɛŬŰɞɠ. 

 

ȳˊɤɠ ɔɑɜŮŰŬɘ ůŬűɏɠ, Űɞ ŮɔəŬŰŮůŰɖɛɏɜɞ ŭɑəŰɡɞ ˊɞɡ ˊŮɟɘŮɔɟɎűɖəŮ ŮɑɜŬɘ ɕɤŰɘəɐɠ ůɖɛŬůɑŬɠ, əŬɗɩɠ 

ŬɜŬəɞɡűɑɕŮɘ Űɖɜ ˊɧɚɖ Űɖɠ ȷɗɐɜŬɠ Ŭˊɧ ůɖɛŬɜŰɘəɧ ɛɏɟɞɠ Űɞɡ əɡəɚɞűɞɟɘŬəɞɨ űɞɟŰɑɞɡ Űɖɠ. ɇɞ 

əŬɗɏɜŬ Ŭˊɧ ŰŬ ɛɏůŬ ˊɞɡ ŬɜŬɚɨɗɖəŬɜ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘəŬŰŬůŰɐůŮɘ űɞɟŰɑɞ ˊŮɟɑˊɞɡ 50 ŬɡŰɞəɘɜɐŰɤɜ, 

ŰŬ ɞˊɞɑŬ ɗŬ əŬŰŬɚɎɛɓŬɜŬɜ ɛŮɔɎɚɖ ˊŮɟɘɞɢɐ Űɞɡ ɞŭɘəɞɨ ɢɩɟɞɡ əŬɘ Űɤɜ ɗɏůŮɤɜ ůŰɎɗɛŮɡůɖɠ. 

ɆɡɜŰŮɚɞɨɜ ɏŰůɘ ůɖɛŬɜŰɘəɎ ůŰɖ ɛŮɑɤůɖ Űɖɠ ŬŰɛɞůűŬɘɟɘəɐɠ ɟɨˊŬɜůɖɠ ůŰɞ ɛɖŰɟɞˊɞɚɘŰɘəɧ əɏɜŰɟɞ. 

ɄŬɟɎɚɚɖɚŬ, Űɞ ůɡɜɞɚɘəɧ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɛɏůɤɜ ŬɡŰɩɜ ŮɑɜŬɘ ɢŬɛɖɚɧŰŮɟɞ əŬɘ ŰŬ ɞɢɐɛŬŰŬ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɑɜŬɘ ˊɘɞ ŬɜɗŮəŰɘəɎ əɘ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟɞ ɢɟɧɜɞ ɕɤɐɠ Ŭˊɧ ŰŬ ɘŭɘɤŰɘəɎ ɛɏůŬ 

əŬɘ ŰŬ ɚŮɤűɞɟŮɑŬ, ˊɞɡ, əŬɗɩɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɛɖɢŬɜɏɠ ŮůɤŰŮɟɘəɐɠ əŬɨůɖɠ, ŬˊŬɘŰɞɨɜ ˊŮɟɘůůɧŰŮɟɖ 

ůɡɜŰɐɟɖůɖ. ɇɏɚɞɠ, ŭŮɜ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬɚŮɘűɗŮɑ ɖ ŬɜŬűɞɟɎ Űɤɜ Ůˊɘˊɏŭɤɜ ŬůűɎɚŮɘŬɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ 

Ŭˊɧ ŰŬ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ŰŬ ɞˊɞɑŬ, ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ, ɗŮɤɟɞɨɜŰŬɘ ŰŬ ŬůűŬɚɏůŰŮɟŬ 

ɛɏůŬ ɢŮɟůŬɑŬɠ ɛŮŰŬűɞɟɎɠ.
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ȾȺūȷȿȷȽɃ 2  

ȷɁɇȽȾȺȽɀȺɁɃ ɀȺȿȺɇȼɆ ï ȺɂɃɄȿȽɆɀɃɆ ɆɇȷŪɀɋɁ 

 

ȼ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ, ɏɜŬɠ ůŰɧɢɞɠ ŬɜŮəŰɑɛɖŰɖɠ ůɖɛŬůɑŬɠ əŬɘ ůɐɛŮɟŬ ˊɘɞ ŮˊɑəŬɘɟɞɠ əŬɘ 

ŬɜŬɔəŬɑɞɠ Ŭˊɧ ˊɞŰɏ, ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ Ŭəɧɛɖ əŬɘ ɛɏůɤ ɛɘəɟɩɜ ŬɚɚŬɔɩɜ ůŰɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰŬ 

Űɞɡ əɎɗŮ ŬŰɧɛɞɡ. ȺɑɜŬɘ, ɚɞɘˊɧɜ, ŬˊŬɟŬɑŰɖŰɞ, ɞɘ ŬɚɚŬɔɏɠ ŬɡŰɏɠ ɜŬ ˊɟɞɤɗɞɨɜŰŬɘ ɛŮ əɎɗŮ ŭɡɜŬŰɧ 

Űɟɧˊɞ. ɆŰɘɠ əŬŰŬůəŮɡɏɠ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŰɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɞɡ əɞɘɜɞɨ ˊɟɏˊŮɘ ˊɎɜŰŬ ɜŬ 

ɚŬɛɓɎɜɞɜŰŬɘ ɛɏŰɟŬ ˊɟɞɠ ŬɡŰɐɜ Űɖɜ əŬŰŮɨɗɡɜůɖ, ɧˊɤɠ ɞ ůɤůŰɧɠ ůɢŮŭɘŬůɛɧɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɡɜ Űɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ əŬŰŬůəŮɡɐɠ. ɆŰɞɡɠ ůŰŬɗɛɞɨɠ Ůɜɧɠ ɛɏůɞɡ ɛŮŰŬűɞɟɎɠ ůŰŬɗŮɟɐɠ 

ŰɟɞɢɘɎɠ, ɖ ɓŮɚŰɑɤůɖ Űɤɜ ůɡɜɗɖəɩɜ ɛŮŰŬəɑɜɖůɖɠ əŬɘ ŬɜŬɛɞɜɐɠ ŬɜŮɓɎɕŮɘ Űɞ ŮˊɑˊŮŭɞ 

ŮɝɡˊɖɟɏŰɖůɖɠ, ŮˊɘűɏɟɞɜŰŬɠ Űɖɜ Ŭɨɝɖůɖ Űɞɡ ˊɚɐɗɞɡɠ Űɤɜ ɢɟɖůŰɩɜ. ȼ ˊɟɞɩɗɖůɖ Űɤɜ ɛɏůɤɜ 

ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ ɤɠ ˊɟɩŰɖ Ůˊɘɚɞɔɐ ɛŮŰŬəɑɜɖůɖɠ ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ ůŰɧɢɞ Űɤɜ ůɡɔəɞɘɜɤɜɘɞɚɧɔɤɜ 

əŬɘ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɞɚɧɔɤɜ, ɩůŰŮ ɜŬ ŮˊɏɚɗŮɘ ɛŮɑɤůɖ Űɤɜ ŮˊɘɓɚŬɓɩɜ ɞɡůɘɩɜ ˊɞɡ ŭɘɞɢŮŰŮɨɞɜŰŬɘ 

ůŰɖɜ ŬŰɛɧůűŬɘɟŬ ŮɝŬɘŰɑŬɠ Űɖɠ ŮəŰŮŰŬɛɏɜɖɠ ɢɟɐůɖɠ ɘŭɘɤŰɘəɩɜ ɞɢɖɛɎŰɤɜ. Ⱥˊɞɛɏɜɤɠ, ŮˊɘɓɎɚɚŮŰŬɘ 

ɞ ůɢŮŭɘŬůɛɧɠ Űɧůɞ Űɤɜ ɢɩɟɤɜ ŬɜŬɛɞɜɐɠ, ɧůɞ əŬɘ Űɞɡ ɛŮŰŬűɞɟɘəɞɨ ɛɏůɞɡ, ɜŬ ɔɑɜŮŰŬɘ ɛŮ ɔɜɩɛɞɜŬ 

Űɖɜ Ɏɜɞŭɞ Űɞɡ Ůˊɘˊɏŭɞɡ ŮɝɡˊɖɟɏŰɖůɖɠ əŬɘ ɛŮ ůŰɧɢɞ Űɖɜ ˊɟɞůɏɚəɡůɖ ˊŮɟɘůůɧŰŮɟɤɜ ŮˊɘɓŬŰɩɜ. 

ȷɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɞɘ ůŰŬɗɛɞɑ ɛɏůɤɜ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ, ɛŮ Űɖɜ ɏɟŮɡɜŬ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ůŰŬɗɛɞɨɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ 

Ɇɘŭɖɟɞŭɟɧɛɞɡ ȷɗɖɜɩɜ. ɆɡɔəŮəɟɘɛɏɜŬ, ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ ůɡɜɗɐəŮɠ ůəɑŬůɖɠ ˊɞɡ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ 

Ŭˊɧ ŰŬ ŰɞˊɞɗŮŰɖɛɏɜŬ ůŰɏɔŬůŰɟŬ, ɤɠ ˊɟɞɠ Űɖ ɗŮɟɛɘəɐ ɎɜŮůɖ ˊɞɡ ˊŬɟɏɢɞɡɜ ůŰɞɡɠ ŮˊɘɓɎŰŮɠ Űɞɡ 

ɛɏůɞɡ. ȼ ůəɑŬůɖ ŬˊɞŰŮɚŮɑ əŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ Űɤɜ ɢɩɟɤɜ ŬɜŬɛɞɜɐɠ Űɤɜ 

ŮˊɘɓŬŰɩɜ, ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ ŭɘŬɛɧɟűɤůɖ Ɏˊɞɣɖɠ ɔɘŬ Űɞ ɛŮŰŬűɞɟɘəɧ ɛɏůɞ ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ 

Űɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ ůŰŬɗɛɞɨɠ. ɋɠ Ůə ŰɞɨŰɞɡ, ɞ ůɤůŰɧɠ ůɢŮŭɘŬůɛɧɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ ůŰɞɡɠ 

ůŰŬɗɛɞɨɠ ŭɘŬŭɟŬɛŬŰɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ ŬɜɎŭŮɘɝɖɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ 

Ɇɘŭɖɟɞŭɟɧɛɞɡ ɤɠ ŰɟɞűɞŭɞŰɘəɧ ɛɏůɞ ɛŮŰŬűɞɟɎɠ.  

ɇɞ Űɟɏɢɞɜ əŮűɎɚŬɘɞ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ ŮɝɏŰŬůɖ Űɤɜ ůɡɜɗɖəɩɜ ŬɜŬɛɞɜɐɠ ˊɞɡ ɏɢɞɡɜ ŭɘŬɛɞɟűɤɗŮɑ 

ůŰɞɡɠ ůŰŬɗɛɞɨɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ŬűɘŮɟɩɜɞɜŰŬɠ, ˊŬɟɎɚɚɖɚŬ, ɏɜŬ ɛɏɟɞɠ Űɞɡ ůŰɘɠ 

ŮɝɏŰŬůɖ Űɤɜ ůɡɜɗɖəɩɜ ɛŮŰŬűɞɟɎɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ. ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŬɟɢɘəɎ ɛɘŬ ůɨɜŰɞɛɖ 

ŬɜŬűɞɟɎ ůŮ ɔŮɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞɜ ɄɟɞŬůŰɘŬəɧ Ɇɘŭɖɟɧŭɟɞɛɞ, ɛŮ ůəɞˊɧ Űɖɜ 

əŬŰŬɜɧɖůɖ Űɞɡ ɟɧɚɞɡ ˊɞɡ ŮɝɡˊɖɟŮŰŮɑ əŬɘ Űɖɜ ŬɝɑŬ Űɞɡ ɤɠ ɛɏɟɞɠ Űɞɡ ůɡɜɧɚɞɡ Űɞɡ ŭɘəŰɨɞɡ 

ɛŮŰŬűɞɟɎɠ ɛŮ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŮɝŮŰɎɕŮŰŬɘ ɖ ŮˊɎɟəŮɘŬ Űɤɜ ɛŮŰŬűɞɟɘəɩɜ 

ůɡɜɗɖəɩɜ, ɘŭɘŬɑŰŮɟŬ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, Űɞ ŬůŰɘəɧ ŰɛɐɛŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ çȾɘɎŰɞ ï 

ɄŮɘɟŬɘɎɠè. ȰˊŮɘŰŬ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůɢɏŭɘŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ůɡɚɚɞɔɐɠ 

ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɞɡɠ ůŰŬɗɛɞɨɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ, ůŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ɓŬůɘůŰŮɑ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɖɠ 

ɛŮɚɏŰɖɠ. ɇŬ ɘŭɘŬɑŰŮɟŬ ɔŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ůŰŮɔɎůŰɟɤɜ əɎɗŮ ůŰŬɗɛɞɨ, ɖ ɗɏůɖ Űɞɡɠ 

əŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡɠ ŮɑɜŬɘ Űɞ ɓŬůɘəɧ ŬɜŰɘəŮɑɛŮɜɞ ɏɟŮɡɜŬɠ Űɞɡ əŮűŬɚŬɑɞɡ. 
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2.1. ɄɟɞŬůŰɘŬəɧɠ Ɇɘŭɖɟɧŭɟɞɛɞɠ ȷɗɐɜŬɠ 

 

Ƀ ɄɟɞŬůŰɘŬəɧɠ Ɇɘŭɖɟɧŭɟɞɛɞɠ Űɖɠ ȷɗɐɜŬɠ ŮɑɜŬɘ ɛɏɟɞɠ Űɞɡ ŭɘəŰɨɞɡ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮŰŬűɞɟɎɠ 

ɛŮ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ. Ƀ ůəɞˊɧɠ ɨˊŬɟɝɐɠ Űɞɡ ŮɑɜŬɘ ŭɘŰŰɧɠ əŬɘ ŬűɞɟɎ, ˊɟɩŰɞɜ, Űɖ ůɨɜŭŮůɖ 

Űɖɠ Ůɚɚɖɜɘəɐɠ ˊɟɤŰŮɨɞɡůŬɠ ɛŮ ˊŮɟɘűŮɟŮɘŬəɏɠ ˊŮɟɘɞɢɏɠ, ɧˊɤɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ɨˊŬɟɝɖ Űɖɠ 

ɔɟŬɛɛɐɠ ȷɗɐɜŬ ï ɉŬɚəɑŭŬ, əŬɘ ŭŮɨŰŮɟɞɜ, Űɖ ůɨɜŭŮůɖ Űɞɡ əɏɜŰɟɞɡ Űɖɠ ˊɧɚɖɠ ɛŮ ŰŬ ˊɟɞɎůŰɘŬ Űɖɠ. 

ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ŭŮɨŰŮɟɞɡ ůŰɧɢɞɡ, Űɞ ŭɑəŰɡɞ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ŮəŰŮɑɜŮŰŬɘ Ŭˊɧ ŰŬ 

ɁɞŰɘɞŭɡŰɘəɎ ɄɟɞɎůŰɘŬ (ɄŮɘɟŬɘɎɠ) ˊɟɞɠ ŰŬ ȹɡŰɘəɎ ɄɟɞɎůŰɘŬ (ˊŮɟɘɞɢɏɠ ȹɡŰɘəɐɠ ȷŰŰɘəɐɠ) əŬɘ ˊɟɞɠ 

ŰŬ ȸɧɟŮɘŬ ɄɟɞɎůŰɘŬ (ɀŬɟɞɨůɘ) ɛŮ ůɡɜɏɢŮɘŬ ŭɘŬŭɟɞɛɐɠ ˊɟɞɠ ŰŬ ȷɜŬŰɞɚɘəɎ ɄɟɞɎůŰɘŬ (ȹɘŮɗɜɐɠ 

ȷŮɟɞɚɘɛɏɜŬɠ ȷɗɖɜɩɜ çȺɚŮɡɗɏɟɘɞɠ ȸŮɜɘɕɏɚɞɠè) Ƀɘ ˊŬɟŬˊɎɜɤ ŭɘŬŭɟɞɛɏɠ ɏɢɞɡɜ ɤɠ ɗɏůɖ 

ŬűŮŰɖɟɑŬɠ Űɞɜ ůŰŬɗɛɧ Űɞɡ ɄŮɘɟŬɘɎ əŬɘ ŭɘɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ, Ůɜɩ ɡˊɎɟɢɞɡɜ ŰɟɑŬ 

ůŰɟŬŰɖɔɘəɎ ůɖɛŮɑŬ ŬɜŰŬˊɧəɟɘůɖɠ ɛŮ Űɞ ɛŮŰɟɧ (ůŰɞɡɠ ůŰŬɗɛɞɨɠ Űɞɡ ɛŮŰɟɧ çȹɞɡəɑůůɖɠ 

ɄɚŬəŮɜŰɑŬɠè, çɁŮɟŬŰɕɘɩŰɘůůŬè əŬɘ çɆŰŬɗɛɧɠ ȿŬɟɑůɖɠè). Ⱥˊɘɚɞɔɐ ŬɜɎɛŮůŬ ůŮ ɛŮŰɟɧ əŬɘ 

ɄɟɞŬůŰɘŬəɧ ɡˊɎɟɢŮɘ Ŭəɧɛɖ ůŰɞɜ ɄŮɘɟŬɘɎ, əŬɘ ůŮ ɧɚɞɡɠ Űɞɡɠ ŮɜŭɘɎɛŮůɞɡɠ ůŰŬɗɛɞɨɠ Űɖɠ 

ŭɘŬŭɟɞɛɐɠ Ŭˊɧ çȹɞɡəɑůůɖɠ ɄɚŬəŮɜŰɑŬɠè ɏɤɠ çȷŮɟɞŭɟɧɛɘɞè (ɖ ɞˊɞɑŬ ŬˊɞŰɡˊɩɜŮŰŬɘ ůŰɞ ɟɞɕ 

ŰɛɐɛŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ, ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɘəɧɜŬ 2.1). 

 

 

 

ȺɘəɧɜŬ 2.1: ũɟɎűɖɛŬ ȹɟɞɛɞɚɞɔɑɤɜ  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ [14] 

 

ȼ ŮŰŬɘɟɑŬ çɄɟɞŬůŰɘŬəɧɠ ȷ.Ⱥ.è ɘŭɟɨɗɖəŮ Űɞ 2003 ɤɠ ɗɡɔŬŰɟɘəɐ ŮŰŬɘɟɑŬ Űɞɡ ɃɆȺ, Ůɜ ɧɣŮɘ Űɤɜ 

ɃɚɡɛˊɘŬəɩɜ ȷɔɩɜɤɜ Űɖɠ ȷɗɐɜŬɠ Űɞ 2004, ɧŰŬɜ ɞ ɄɟɞŬůŰɘŬəɧɠ ɛˊɐəŮ ˊɚɏɞɜ ůŮ ɚŮɘŰɞɡɟɔɑŬ. ȷˊɧ 

ɎɟɗɟŬ Űɖɠ Ůˊɞɢɐɠ ŮɑɜŬɘ ˊɟɧŭɖɚɖ ɖ ˊɟɞůŭɞəɑŬ ˊɞɡ ŮɑɢŮ ŭɖɛɘɞɡɟɔɖɗŮɑ, əŬɗɩɠ ˊŮɟɘɔɟŬűɧŰŬɜ ɤɠ ɏɜŬ 

ɛɏůɞ ˊɞɡ çŬɜŬɛɏɜŮŰŬɘ ɜŬ ŬɚɚɎɝŮɘ Űɞɜ ůɡɔəɞɘɜɤɜɘŬəɧ ɢɎɟŰɖ Űɖɠ ȷɗɐɜŬɠ ŬɚɚɎ əŬɘ Űɖɠ ŮɡɟɨŰŮɟɖɠ 

ˊŮɟɘɞɢɐɠ Űɞɡ ȿŮəŬɜɞˊŮŭɑɞɡè [26]. ȼ Ŭɟɢɘəɐ ŭɘŬŭɟɞɛɐ ůɡɜɏŭŮŮ Űɞ ŬŮɟɞŭɟɧɛɘɞ ɛŮ Űɞ əɏɜŰɟɞ Űɖɠ 

ȷɗɐɜŬɠ, ŬɚɚɎ ůŮ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɚɑɔɤɜ ŮŰɩɜ ŮɑɢŮ ɞɚɞəɚɖɟɤɗŮɑ ɖ ŮˊɏəŰŬůɖ Űɖɠ ŭɘŬŭɟɞɛɐɠ ɤɠ 

Űɞ ȾɘɎŰɞ, Ůɜɩ Űɞ 2009 ˊɟɞůŰɏɗɖəŮ əŬɘ Űɞ ŭɟɞɛɞɚɧɔɘɞ ˊɟɞɠ Űɖ ɉŬɚəɑŭŬ. ȾŬɘ ůŮ ŬɡŰɐɜ Űɖɜ 

ˊŮɟɑˊŰɤůɖ, ŮɑɜŬɘ ŮɛűŬɜɐɠ Ŭˊɧ ŰŬ ɎɟɗɟŬ Űɖɠ Ůˊɞɢɐɠ ɖ ŬɜɡˊɞɛɞɜɖůɑŬ ˊɞɡ ŭɘŬəŬŰŮɑɢŮ Űɞ əɞɘɜɧ, 

əŬɗɩɠ, Ůɜ ŬɜŬɛɞɜɐ Űɖɠ ɞɚɞəɚɐɟɤůɖɠ Űɞɡ ɏɟɔɞɡ, ŮɑɢŮ ɐŭɖ ˊŬɟɞɡůɘŬůŰŮɑ Ŭɨɝɖůɖ ůŰɘɠ Űɘɛɏɠ 

ŬəɘɜɐŰɤɜ ůŰɘɠ ˊŮɟɘɞɢɏɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ɗŬ ŭɘŮɟɢɧŰŬɜ ɞ ˊɟɞŬůŰɘŬəɧɠ [27]. ɈˊŮɨɗɡɜɖ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ 

Űɤɜ ůɘŭɖɟɞŭɟɞɛɘəɩɜ ɛŮŰŬűɞɟɩɜ ŮɑɜŬɘ ˊɚɏɞɜ ɖ çɇɅȷȽɁɃɆȺ ȷ.Ⱥ.è, ɖ ɞˊɞɑŬ ŬˊɞɟɟɧűɖůŮ Űɖɜ 
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Ŭɟɢɘəɐ ŮŰŬɘɟɑŬ Űɞ 2005, ŭɘŬŰɖɟɩɜŰŬɠ ɤůŰɧůɞ Űɞ ɏɛɓɚɖɛɎ Űɖɠ. ȼ ɇɅȷȽɁɃɆȺ ɚŮɘŰɞɡɟɔŮɑ Ŭˊɧ Űɞ 

2008 ɤɠ ŬɜŮɝɎɟŰɖŰɖ Ŭˊɧ Űɞɜ ɃɆȺ ŮŰŬɘɟɑŬ. 

Ƀ ŮɝɖɚŮəŰɟɘůɛɧɠ Űɤɜ ɔɟŬɛɛɩɜ Űɞɡ ˊɟɞŬůŰɘŬəɞɨ ɝŮəɑɜɖůŮ Űɞ 2010 Ŭˊɧ Űɖ ɔɟŬɛɛɐ çȷɗɐɜŬ ï 

ȾɘɎŰɞè, ůɡɜŮɢɑůŰɖəŮ ɛŮ Űɖ ɔɟŬɛɛɐ çȷɗɐɜŬ ï ɉŬɚəɑŭŬè əŬɘ ɞɚɞəɚɖɟɩɗɖəŮ Űɞ 2018 ɛŮ Űɞ ŰɛɐɛŬ 

çɄŮɘɟŬɘɎɠ ï ȷɗɐɜŬè. Ƀ ůŰŬɗɛɧɠ çȷɗɐɜŬè ɏɔɘɜŮ əɨɟɘɞɠ əɧɛɓɞɠ ŭɘɏɚŮɡůɖɠ ɧɚɤɜ Űɤɜ ŭɘŬŭɟɞɛɩɜ ɞ 

2017, ɛŮŰɎ Űɖɜ ɖɚŮəŰɟɞŭɧŰɖůɖ Űɞɡ [28]. ɇŬ ɞűɏɚɖ Űɤɜ ɖɚŮəŰɟɞəɘɜɞɨɛŮɜɤɜ ɔɟŬɛɛɩɜ ŭɟɞɡɜ 

ˊɞɚɡŮˊɑˊŮŭŬ, əŬɗɩɠ ŮˊɖɟŮɎɕɞɡɜ ɧɢɘ ɛɧɜɞ Űɞ ɑŭɘɞ Űɞ ɛɏůɞ, ŬɚɚɎ əŬɘ Űɖ ɢɩɟŬ ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəŮŰŬɘ 

əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ ɤɠ ůɨɜɞɚɞ. ũɘŬ Űɞ ɑŭɘɞ Űɞ ɛɏůɞ, Űɞ əɡɟɘɧŰŮɟɞ ɧűŮɚɞɠ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ŬɜɎˊŰɡɝɖɠ ɛŮɔɎɚɤɜ ŰŬɢɡŰɐŰɤɜ əŬɘ ɛŮŰŬűɞɟɎɠ ɛŮɔŬɚɨŰŮɟɤɜ űɞɟŰɑɤɜ, ˊɞɡ ɞŭɖɔŮɑ ůŮ əŬɚɨŰŮɟɖ 

ˊɞɘɧŰɖŰŬ ɛŮŰŬűɞɟɎɠ əŬɘ ɛŮɔŬɚɨŰŮɟɖ ɞɘəɞɜɞɛɑŬ. Ⱥˊɘˊɚɏɞɜ, əŬɗɩɠ ɞ ŮɝɖɚŮəŰɟɘůɛɧɠ ŮˊɘŰɟɏˊŮɘ Űɖ 

ɢɟɐůɖ ɖɚŮəŰɟɘəɩɜ ůɡůŰɖɛɎŰɤɜ ŬɡŰɞɛŬŰɘůɛɞɨ əŬɘ Ůɚɏɔɢɞɡ, ɞ ˊŬɟɎɔɞɜŰŬɠ Ŭɜɗɟɩˊɘɜɞɡ 

ůűɎɚɛŬŰɞɠ ɛŮɘɩɜŮŰŬɘ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ůɖɛŬɜŰɘəɐ Ŭɨɝɖůɖ Űɖɠ ŬůűɎɚŮɘŬɠ Űɤɜ ŮˊɘɓŬŰɩɜ əŬŰɎ 

Űɖɜ ŮəŰɏɚŮůɖ Űɤɜ ɛŮŰŬűɞɟɩɜ. ũɘŬ Űɖ ɢɩɟŬ, Űɞ ɧűŮɚɞɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ ɢŬɛɖɚɧ ŮɜŮɟɔŮɘŬəɧ 

əɧůŰɞɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɞɡ ɛŮɗɧŭɞɡ əɑɜɖůɖɠ, ůŮ ůɢɏůɖ ɛŮ Űɖ ɜŰɘɕŮɚɞəɑɜɖůɖ əŬɘ Ŭˊɧ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ŮəɛŮŰɎɚɚŮɡůɖɠ ɧɚɤɜ Űɤɜ Ůɔɢɩɟɘɤɜ ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ. ɇɏɚɞɠ, Űɞ ůɖɛŬɜŰɘəɧŰŮɟɞ 

ɧűŮɚɞɠ ŮɑɜŬɘ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ, ŭɖɚŬŭɐ ɖ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ, ɢɎɟɖ ůŰɖ 

ɓŮɚŰɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɞɡ  ůɡůŰɐɛŬŰɞɠ, ˊɞɡ ɞŭɖɔŮɑ ůŮ ɛɘəɟɧŰŮɟɖ ŮɜŮɟɔŮɘŬəɐ əŬŰŬɜɎɚɤůɖ [29]. 

ȺˊɘˊɟɞůɗɏŰɤɠ, ɢɎɟɖ ůŰɖɜ ɖɚŮəŰɟɞəɑɜɖůɖ ŭŮɜ ˊŬɟɎɔɞɜŰŬɘ Űɞˊɘəɞɑ ɟɨˊɞɘ əŬŰɎ Űɖɜ əɑɜɖůɖ Űɞɡ 

ůɡɟɛɞɨ. ɆɐɛŮɟŬ, ɞɘ ɔɟŬɛɛɏɠ Űɞɡ ˊɟɞŬůŰɘŬəɞɨ ŮɑɜŬɘ ŭɘˊɚɐɠ ɔɟŬɛɛɐɠ, ɚŮɘŰɞɡɟɔɞɨɜ ɛŮ 

ŮɜŬɚɚŬůůɧɛŮɜɞ ɟŮɨɛŬ 25 kV əŬɘ ɖ ɛɏɔɘůŰɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɜŬˊŰɡɢɗŮɑ ůŮ ŬɡŰɏɠ ŬɔɔɑɕŮɘ 

ŰŬ 160 km/h [30]. 

 

Ƀ ůɢŮŭɘŬůɛɧɠ Űɤɜ ŭɘŬŭɟɞɛɩɜ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ ȷɗɐɜŬɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ˊɟɞůŮɔɛɏɜɞɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ, ɧˊɤɠ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ɛŮ ŬɜŬɚɞɔɘůɛɧ Űɤɜ 

ŬɜŬɔəɩɜ ˊɞɡ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɖɜ ɨˊŬɟɝɐ Űɞɡ. ȼ ˊɟɩŰɖ ɓŬůɘəɐ ŬɜɎɔəɖ ˊɞɡ ɘəŬɜɞˊɞɘŮɑŰŬɘ, 

ŮɑɜŬɘ ɖ ŬɜɎɔəɖ ɛŮŰŬəɑɜɖůɖɠ Űɤɜ əŬŰɞɑəɤɜ Űɤɜ ˊɟɞŬůŰɘŬəɩɜ ˊŮɟɘɞɢɩɜ ˊɟɞɠ Űɞ əɏɜŰɟɞ Űɖɠ ˊɧɚɖɠ. 

ɀŮ ɛɏɔɘůŰɖ ŭɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ ɚɑɔɞ ɛŮɔŬɚɨŰŮɟɖ Űɖɠ ɛɑŬɠ ɩɟŬɠ əŬɘ ɛŮ ŭɟɞɛɞɚɧɔɘŬ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŬɜɎ ɛɑŬ ɩɟŬ, ɞɘ əɎŰɞɘəɞɘ Űɤɜ ˊŮɟɘɞɢɩɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰŬ ɧɟɘŬ ɛŮŰŬɝɨ 

ɜɞɛɞɨ ȷŰŰɘəɐɠ əŬɘ ɜɞɛɞɨ ȾɞɟɘɜɗɑŬɠ, ɧˊɤɠ əŬɘ ŮəŮɑɜɞɘ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ˊɟɞŬůŰɘŬəɏɠ ˊŮɟɘɞɢɏɠ 

ŮɜŰɧɠ Űɞɡ ɜɞɛɞɨ ȷŰŰɘəɐɠ, ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůɏɔɔɘůɖɠ Űɞɡ əɏɜŰɟɞɡ Űɖɠ ˊɧɚɖɠ Ůɝɑůɞɡ 

ɔɟɐɔɞɟŬ əŬɘ ɞɘəɞɜɞɛɘəɎ, ɧˊɤɠ Ŭɜ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ ɘŭɘɤŰɘəɧ ɧɢɖɛŬ ɔɘŬ Űɖ ɛŮŰŬəɑɜɖůɐ Űɞɡɠ. 

ȷɜŰɑůŰɞɘɢŬ, ɘəŬɜɞˊɞɘŮɑŰŬɘ əŬɘ ɖ ŬɜɎɔəɖ ŬˊɧŭɟŬůɖɠ Űɤɜ əŬŰɞɑəɤɜ Űɞɡ əɏɜŰɟɞɡ ˊɟɞɠ 

ˊŬɟŬɗŬɚɎůůɘŮɠ ŰɞɡɟɘůŰɘəɏɠ ˊŮɟɘɞɢɏɠ, ŮɑŰŮ ˊɟɞɠ əɞɜŰɘɜɏɠ ŬˊɞůŰɎůŮɘɠ, ɧˊɤɠ ɖ ɁɏŬ ɄɏɟŬɛɞɠ, ɖ 

ȾɘɜɏŰŰŬ əŬɘ ɞɘ ȯɔɘɞɘ ŪŮɧŭɤɟɞɘ, ŮɑŰŮ ˊɟɞɠ ɚɑɔɞ ˊɘɞ ɛŬəɟɘɜɏɠ, ɧˊɤɠ Űɞ ȾɘɎŰɞ əŬɘ ɖ ɉŬɚəɑŭŬ, ŮɨəɞɚŬ 

əŬɘ ɞɘəɞɜɞɛɘəɎ. ȺˊɧɛŮɜɖ ŬɜɎɔəɖ ˊɞɡ ɘəŬɜɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ ɖ ŬɜɎɔəɖ ɛŮŰŬəɑɜɖůɖɠ ˊɟɞɠ ɛŬəɟɘɜɞɨɠ 

ˊŮɟɘɞɟɘůɛɞɨɠ, ŭɖɚŬŭɐ ŭɘɞɟɔɎɜɤůɖɠ ŰŬɝɘŭɘɩɜ. ȼ ŬˊŮɡɗŮɑŬɠ ůɨɜŭŮůɖ ɧɚɤɜ Űɤɜ ůŰŬɗɛɩɜ ɛŮ Űɞɜ 

ɄŮɘɟŬɘɎ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɘɞɟɔɎɜɤůɖ ŰŬɝɘŭɘɩɜ ˊɟɞɠ ŰŬ ŮɚɚɖɜɘəɎ ɜɖůɘɎ, ɢɤɟɑɠ ɜŬ əɟɑɜŮŰŬɘ ŬɜŬɔəŬɑŬ 

ɖ ɢɟɐůɖ ɘŭɘɤŰɘəɞɨ ɞɢɐɛŬŰɞɠ ɔɘŬ Űɖ ɛŮŰŬəɑɜɖůɖ ɤɠ Űɞ ɚɘɛɎɜɘ. ɆŰɖɜ ɑŭɘŬ ɚɞɔɘəɐ, ɖ ŭɡɜŬŰɧŰɖŰŬ 

ŬɜŰŬˊɧəɟɘůɖɠ ɛŮ Űɖ ɔɟŬɛɛɐ ˊɞɡ ŰŮɟɛŬŰɑɕŮɘ ůŰɞ ŬŮɟɞŭɟɧɛɘɞ, əŬɗɘůŰɎ ŭɡɜŬŰɐ əŬɘ Űɖ ŭɘɞɟɔɎɜɤůɖ 

ŬŮɟɞˊɞɟɘəɩɜ ŰŬɝɘŭɘɩɜ ˊɟɞɠ Ůɔɢɩɟɘɞɡɠ ɐ ŭɘŮɗɜŮɑɠ ˊɟɞɞɟɘůɛɞɨɠ. ȼ ůɨɜŭŮůɖ ɛŮ Űɞ ŬŮɟɞŭɟɧɛɘɞ 

ŭɘŮɡəɞɚɨɜŮɘ, Ŭəɧɛɖ, Űɖɜ ŰɞɡɟɘůŰɘəɐ ŬɜɎˊŰɡɝɖ Űɤɜ ˊŮɟɘɞɢɩɜ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŭɘɏɟɢŮŰŬɘ ɞ 

ɄɟɞŬůŰɘŬəɧɠ Ɇɘŭɖɟɧŭɟɞɛɞɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ŮɨəɞɚŬ ˊɟɞůɓɎůɘɛŮɠ Ŭˊɧ ŬɚɚɞŭŬˊɞɨɠ ŰɞɡɟɑůŰŮɠ ˊɞɡ 
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ŭɘɞɟɔŬɜɩɜɞɡɜ Űɘɠ ŭɘŬəɞˊɏɠ Űɞɡɠ ůŰɖɜ ȺɚɚɎŭŬ. 

ɀŮ ˊŬɟŬŰɐɟɖůɖ Űɞɡ ɢɎɟŰɖ Űɖɠ ŮɘəɧɜŬɠ 1.10 ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ˊɤɠ Ŭˊɧ Űɘɠ ɡˊɎɟɢɞɡůŮɠ 

ŭɘŬŭɟɞɛɏɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ ɔɘŬ Űɖ ůɨɜŭŮůɖ Űɞɡ əɏɜŰɟɞɡ Űɖɠ ˊɧɚɖɠ ɛŮ ŰŬ ˊɟɞɎůŰɘɎ 

Űɖɠ, ɖ ˊɚɏɞɜ ŬɜŬɔəŬɑŬ ɔɟŬɛɛɐ ŮɑɜŬɘ ŮəŮɑɜɖ ˊɞɡ ŮəŰŮɚŮɑ Űɖ ŭɘŬŭɟɞɛɐ çȾɘɎŰɞ ï ɄŮɘɟŬɘɎɠè əŬɘ 

ŬɜŰɑůŰɟɞűŬ. ȼ ŬɜŬɔəŬɘɧŰɖŰŬ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ˊɤɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɞɟŮɑŬ, Űɞ ŰɛɐɛŬ 

ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɖ ɔŬɚɎɕɘŬ ɔɟŬɛɛɐ ůŰɖɜ ŮɘəɧɜŬ 2.1, ŭɖɚŬŭɐ ɖ ŭɘŬŭɟɞɛɐ Ŭˊɧ Űɞ ȾɘɎŰɞ ɛɏɢɟɘ 

Űɖ ůɨɜŭŮůɖ ɛŮ Űɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ, ɖ ɞˊɞɑŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ ůŰŬɗɛɞɨ ȿŬɟɑůɖɠ Űɞɡ 

ɛŮŰɟɧ, ŭŮɜ ŮɝɡˊɖɟŮŰŮɑŰŬɘ Ŭˊɧ əŬɜɏɜŬ Ɏɚɚɞ ɛɏůɞ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ. ȷɝɑɕŮɘ ɛɎɚɘůŰŬ ɜŬ ůɖɛŮɘɤɗŮɑ 

ˊɤɠ ŮűŰɎ Ŭˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŰɛɐɛŬŰɞɠ, Ŭˊɧ Űɞɜ ůŰŬɗɛɧ çɀŬɔɞɨɚŬè ɛɏɢɟɘ 

Űɞɜ ůŰŬɗɛɧ çȯɔɘɞɘ ȷɜɎɟɔɡɟɞɘè, Ŭɜɐəɞɡɜ ůŰɞ ŬůŰɘəɧ ŰɛɐɛŬ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, 

ɡˊɞŭŮɘəɜɨɞɜŰŬɠ ˊɤɠ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɖɠ ˊŮɟɘɞɢɐɠ ŭɟŬůŰɖɟɘɞˊɞɘŮɑŰŬɘ 

ŮˊŬɔɔŮɚɛŬŰɘəɎ ůŰɞ ɔŮɘŰɞɜɘəɧ ŬůŰɘəɧ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ. ɋɠ Ůə ŰɞɨŰɞɡ, ɛŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ 

ɛŮŰŬəɘɜɐůŮɤɜ Űɖɠ ŭɘŬŭɟɞɛɐɠ ŮɑɜŬɘ əŬɗɖɛŮɟɘɜɏɠ əŬɘ ɡˊɞɢɟŮɤŰɘəɏɠ. 

ȳˊɤɠ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɧ Ŭˊɧ ŰŬ ɧůŬ ɏɢɞɡɜ ɤɠ ŰɩɟŬ ŮɘˊɤɗŮɑ, ɧŰŬɜ ɛɑŬ ŭɘŬŭɟɞɛɐ ŮəŰŮɚŮɑŰŬɘ Ŭˊɧ 

Űɞɡɠ ɛŮŰŬəɘɜɞɨɛŮɜɞɡɠ əŬɗɖɛŮɟɘɜɎ, ɞɘ ůɡɜɗɐəŮɠ ɛŮŰŬəɑɜɖůɖɠ əŬɘ ŬɜŬɛɞɜɐɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰŬ 

ŭɘŬɗɏůɘɛŬ ɛɏůŬ əŬɗɞɟɑɕɞɡɜ Űɞ ɛŮŰŬűɞɟɘəɧ ɛɏůɞ ˊɞɡ ŰŮɚɘəɎ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ 

ˊɞɡ ɞɘ ɛɞɜŬŭɘəɏɠ ŭɘŬɗɏůɘɛŮɠ Ůˊɘɚɞɔɏɠ ɛŮŰŬəɑɜɖůɖɠ ŮɑɜŬɘ ɖ ɢɟɐůɖ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ əŬɘ 

ɖ ɢɟɐůɖ ɘŭɘɤŰɘəɞɨ ɞɢɐɛŬŰɞɠ, ŮˊɘɓɎɚɚŮŰŬɘ ɞɘ ůɡɜɗɐəŮɠ ɛŬɕɘəɐɠ ɛŮŰŬəɑɜɖůɖɠ ɜŬ ŮɑɜŬɘ ŬɟəŮŰɎ 

ɘəŬɜɞˊɞɘɖŰɘəɏɠ, ɩůŰŮ ɜŬ ŬɜŰɘůŰŬɗɛɑɕɞɜŰŬɘ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ɢɟɐůɖɠ ɛɏůɞɡ ŬŰɞɛɘəɐɠ ɛŮŰŬűɞɟɎɠ. 

Ɇəɞˊɧɠ ŮɑɜŬɘ űɡůɘəɎ ɖ ˊɟɞůɏɚəɡůɖ ˊŮɟɘůůɧŰŮɟɤɜ ŮˊɘɓŬŰɩɜ, ɩůŰŮ ɜŬ əŬŰŬůŰŮɑ ŭɡɜŬŰɐ ɖ 

ŭɘɞɢɏŰŮɡůɖ Űɖɠ ŮˊɘɓŬŰɘəɐɠ əɑɜɖůɖɠ ůŰŬ ɡˊɧɚɞɘˊŬ ɛɏůŬ, ŬɜŰɑ Űɖɠ ŮˊɘɓɎɟɡɜůɖɠ Űɞɡ ɐŭɖ 

űɞɟŰɤɛɏɜɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ Űɖɠ ˊɧɚɖɠ. ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɑɜŬɘ, ɚɧɔɤ Űɤɜ ˊŬɟŬˊɎɜɤ, 

ŮˊɘəŮɜŰɟɤɛɏɜɖ ůŰɖ ɛŮɚɏŰɖ Űɞɡ ŬůŰɘəɞɨ ŰɛɐɛŬŰɞɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŬɜŬɔəŬɑŬɠ ŭɘŬŭɟɞɛɐɠ. 

ȺɝŮŰɎɕɞɜŰŬɘ ɞɘ ŮˊɘəɟŬŰɞɨůŮɠ ůɡɜɗɐəŮɠ ɛŮŰŬəɑɜɖůɖɠ əŬɘ ŬɜŬɛɞɜɐɠ ůŰɞɡɠ ůŰŬɗɛɞɨɠ əŬɘ, əɡɟɑɤɠ, 

ɞɘ ůɡɜɗɐəŮɠ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ ŰŬ ŰɞˊɞɗŮŰɖɛɏɜŬ ůŰɏɔŬůŰɟŬ. 

 

2.2.1. ɆɡɜɗɐəŮɠ ɛŮŰŬəɑɜɖůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

 

ɇɞ ŬůŰɘəɧ ŰɛɐɛŬ Űɖɠ ɔɟŬɛɛɐɠ çȾɘɎŰɞ ï ɄŮɘɟŬɘɎɠè ŬˊɞŰŮɚŮɑŰŬɘ ůɡɜɞɚɘəɎ Ŭˊɧ 13 ůŰŬɗɛɞɨɠ, Űɞɡɠ 

ůŰŬɗɛɞɨɠ çɄŮɘɟŬɘɎɠè, çȿŮɨəŬè, çɅɏɜŰɖè, çɇŬɨɟɞɠè, çɅɞɡűè, çȷɗɐɜŬè (ɧˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ɖ ŬɜŰŬˊɧəɟɘůɖ ɛŮ Űɞɜ çɆŰŬɗɛɧ ȿŬɟɑůɖɠè Űɖɠ ɔɟŬɛɛɐɠ 2 Űɞɡ ɛŮŰɟɧ), çȯɔɘɞɘ ȷɜɎɟɔɡɟɞɘè, çɄɨɟɔɞɠ 

ȸŬůɘɚɑůůɖɠè, çȾɎŰɤ ȷɢŬɟɜŬɑè (ɧˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɛŮŰŮˊɘɓɑɓŬůɖ ɔɘŬ Űɞ ŭɟɞɛɞɚɧɔɘɞ 

çɄŮɘɟŬɘɎɠ -ȷŮɟɞŭɟɧɛɘɞè), çȻŮűɨɟɘè, çȯɜɤ ȿɘɧůɘŬè, çȷůˊɟɧˊɡɟɔɞɠè əŬɘ çɀŬɔɞɨɚŬè. ȼ 

ŭɘŬŭɟɞɛɐ ˊɞɡ ŬəɞɚɞɡɗŮɑŰŬɘ ŮɑɜŬɘ ŮˊɘűŬɜŮɘŬəɐɠ ɧŭŮɡůɖɠ, ɛŮ ŮɝŬɑɟŮůɖ Űɞɜ ůŰŬɗɛɧ çȻŮűɨɟɘè, ɞ 

ɞˊɞɑɞɠ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜɞɠ ɛɏůŬ ůŮ ůɐɟŬɔɔŬ. ũɘŬ Űɖ ŭɘɎůɢɘůɐ Űɖɠ, ɞ ůɡɜɞɚɘəɧɠ ɢɟɧɜɞɠ 

ˊŬɟŬɛɞɜɐɠ Űɤɜ ŮˊɘɓŬŰɩɜ ůŰɞɜ ůɡɟɛɧ  ŮɑɜŬɘ 46 ɛŮ 47 ɚŮˊŰɎ. 

 

ȳůɞɜ ŬűɞɟɎ ŰŬ ŭɟɞɛɞɚɧɔɘŬ, Űɧůɞ ůŰɞ ŬůŰɘəɧ ɧůɞ əŬɘ ůŰɞ ɡˊŮɟŬůŰɘəɧ ŰɛɐɛŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ, ɞɘ 

ůɡɟɛɞɑ ŭɘɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ ŬɜɎ ɛɑŬ ɩɟŬ. ɇɞ ˊɟɩŰɞ ˊɟɤɘɜɧ ŭɟɞɛɞɚɧɔɘɞ Űɖɠ ŭɘŬŭɟɞɛɐɠ 

çɄŮɘɟŬɘɎɠ ï ɀŬɔɞɨɚŬè ɝŮəɘɜɎŮɘ Ŭˊɧ Űɞɜ ůŰŬɗɛɧ çȷɗɐɜŬè ůŰɘɠ 05:36, Ůɜɩ ŰŬ ŮˊɧɛŮɜŬ ŭɟɞɛɞɚɧɔɘŬ 
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ɏɢɞɡɜ ɤɠ ŬűŮŰɖɟɑŬ Űɞɜ ůŰŬɗɛɧ çɄŮɘɟŬɘɎɠè, ɛŮ ůɡɟɛɧ ˊɞɡ ɝŮəɘɜɎŮɘ ůŰɘɠ 06:17 əŬɘ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ 

Űɞɜ ůŰŬɗɛɧ çȷɗɐɜŬè ůŰɘɠ 06:36. ɇɞ ŰŮɚŮɡŰŬɑɞ ŭɟɞɛɞɚɧɔɘɞ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɞɜ ůŰŬɗɛɧ çɄŮɘɟŬɘɎɠè 

ůŰɘɠ 22:17 əŬɘ űŰɎɜŮɘ ůŰɞ ůŰŬɗɛɧ çɀŬɔɞɨɚŬè ůŰɘɠ 23:03, Ŭˊɧ ɧˊɞɡ ůɡɜŮɢɑɕŮɘ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ˊɟɞɠ 

Űɞ ȾɘɎŰɞ. ȷˊɧ Űɖɜ Ɏɚɚɖ ɛŮɟɘɎ, ůŰɖɜ ŬɜŰɑɗŮŰɖ ˊɞɟŮɑŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ, Űɞ ˊɟɩŰɞ ˊɟɤɘɜɧ ŭɟɞɛɞɚɧɔɘɞ 

ɝŮəɘɜɎŮɘ Ŭˊɧ Űɞ ȾɘɎŰɞ, ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ůŰŬɗɛɧ çɀŬɔɞɨɚŬè ůŰɘɠ 05:50 əŬɘ ŰŮɟɛŬŰɑɕŮɘ ůŰɞɜ 

ɄŮɘɟŬɘɎ. ɇɞ ŰŮɚŮɡŰŬɑɞ ŭɟɞɛɞɚɧɔɘɞ ɝŮəɘɜɎŮɘ Ůˊɑůɖɠ Ŭˊɧ Űɞ ȾɘɎŰɞ, ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ůŰŬɗɛɧ 

çɀŬɔɞɨɚŬè ůŰɘɠ 22:50, ŬɚɚɎ ŰŮɟɛŬŰɑɕŮɘ ůŰɞɜ ůŰŬɗɛɧ çȷɗɐɜŬè ůŰɘɠ 23:17. ɇŬ ŭɟɞɛɞɚɧɔɘŬ ŭŮ 

ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ɖɛɏɟŮɠ Űɖɠ ŮɓŭɞɛɎŭŬɠ, ˊŬɟŬɛɏɜɞɡɜ Ŭəɟɘɓɩɠ ɑŭɘŬ Űɘɠ 

əŬɗɖɛŮɟɘɜɏɠ əŬɘ ŰŬ ɆŬɓɓŬŰɞəɨɟɘŬəŬ. 

ȼ ɡɘɞɗɏŰɖůɖ ůɡůŰɐɛŬŰɞɠ ůŰŬɗŮɟɐɠ ůɡɢɜɧŰɖŰŬɠ ŭɟɞɛɞɚɞɔɑɤɜ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɖ ůɡɔəŮəɟɘɛɏɜɖ 

ŭɘŬŭɟɞɛɐ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ ɜŬ ɢɤɚŬɑɜŮɘ ɗɏɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɞɡ ŮˊɘɓŬŰɘəɞɨ 

əɞɘɜɞɨ. ɆŮ əɨɟɘɞɡɠ əɚɎŭɞɡɠ Űɞɡ ˊɟɞŬůŰɘŬəɞɨ ŭɘəŰɨɞɡ, ɖ ůɡɢɜɧŰɖŰŬ Űɤɜ ŭɟɞɛɞɚɞɔɑɤɜ əɡɛŬɑɜŮŰŬɘ 

ůɡɜɐɗɤɠ Ŭˊɧ 30ô ï 60ô, ŬɚɚɎ ůŮ ɩɟŮɠ Ŭɘɢɛɐɠ ɞ ŬɜŰɑůŰɞɘɢɞɠ ɢɟɧɜɞɠ ˊɟɞůŬɟɛɧɕŮŰŬɘ ɛŮŰŬɝɨ 5ô ï 

20ô. ȳˊɤɠ ɐŭɖ ŮˊŮɝɖɔɐɗɖəŮ, Űɞ ɡˊɧ ɛŮɚɏŰɖ ŰɛɐɛŬ Űɖɠ ɔɟŬɛɛɐɠ ŮɑɜŬɘ ŬɜŬɔəŬɑɞ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ 

Űɤɜ ŮˊɘɓŬŰɩɜ ˊɞɡ ɛŮŰŬəɘɜɞɨɜŰŬɘ ɔɘŬ ɚɧɔɞɡɠ ŮɟɔŬůɑŬɠ, əŬɗɩɠ ŭŮɜ ɡˊɎɟɢŮɘ ŭɘŬɗɏůɘɛɖ ŮɜŬɚɚŬəŰɘəɐ 

ɚɨůɖ ɛŮŰŬəɑɜɖůɖɠ ɛŮ ɛɏůŬ ůŰŬɗŮɟɐɠ ŰɟɞɢɘɎɠ. ȺɑɜŬɘ ɚɞɘˊɧɜ ŬɡŰɞɜɧɖŰɞ ˊɤɠ ɞɘ ɩɟŮɠ Ŭɘɢɛɐɠ ɔɘŬ Űɞ 

ŭɑəŰɡɞ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ ŮɑɜŬɘ ŮəŮɑɜŮɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ůɡɛűɧɟɖůɖ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ 

ɚɧɔɤ Űɤɜ ɛŮŰŬəɘɜɐůŮɤɜ ɔɘŬ ŮɟɔŬůɑŬ. ɄɟɞəŮɘɛɏɜɞɡ ɚɞɘˊɧɜ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ ɑŭɘŬ ůɡɛűɧɟɖůɖ əŬɘ 

ůŰɞɡɠ ůɡɟɛɞɨɠ, ŰŬ ŭɟɞɛɞɚɧɔɘŬ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ ɗŬ ɏˊɟŮˊŮ ɜŬ ɐŰŬɜ ˊɞɚɨ ˊɘɞ ˊɡəɜɎ əŬŰɎ ŰŬ 

ŬɜŰɑůŰɞɘɢŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ. ɄɟɎɔɛŬŰɘ, ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ˊɞɚɚɏɠ űɞɟɏɠ ˊŬɟɎˊɞɜŬ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɞ űɞɟŰɑɞ ŮˊɘɓŬŰɩɜ ˊɞɡ ůɡɜɤůŰɑɕŮŰŬɘ ůŰɞɡɠ ůɡɟɛɞɨɠ, əɡɟɑɤɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ 

ˊɟɤɘɜɩɜ ŭɟɞɛɞɚɞɔɑɤɜ Űɘɠ əŬɗɖɛŮɟɘɜɏɠ. ȼ əŬŰɎůŰŬůɖ ŬɡŰɐ ŮɑɜŬɘ ˊɞɚɨ ŬˊɞɗŬɟɟɡɜŰɘəɐ ɔɘŬ Űɖɜ 

Ůˊɘɚɞɔɐ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ ɤɠ əŬɗɖɛŮɟɘɜɧ ɛɏůɞ ɛŮŰŬəɑɜɖůɖɠ əŬɘ ɞŭɖɔŮɑ ůŮ ɢɟɐůɖ 

ɘŭɘɤŰɘəɞɨ ɛɏůɞɡ ɛŮŰŬəɑɜɖůɖɠ, ɛŮ Űɖɜ ŮˊɘɓɎɟɡɜůɖ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ ˊɞɡ ŬɡŰɧ ůɡɜŮˊɎɔŮŰŬɘ. ȼ 

ˊɨəɜɤůɖ Űɤɜ ŭɟɞɛɞɚɞɔɑɤɜ əŬŰɎ Űɘɠ ɩɟŮɠ Ŭɘɢɛɐɠ ŮɑɜŬɘ ɛɑŬ Ŭˊɚɐ ŬɚɚɎ ŮˊɘɓŮɓɚɖɛɏɜɖ ɚɨůɖ 

ŬɜŰɘɛŮŰɩˊɘůɖɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ. 

 

ȰɜŬ Ŭəɧɛɖ ˊɟɧɓɚɖɛŬ ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ŮɑɜŬɘ ɖ ŭɘŬűɞɟŮŰɘəɐ ŰɘɛɞɚɞɔɘŬəɐ ˊɞɚɘŰɘəɐ Űɞɡ 

ˊɟɞŬůŰɘŬəɞɨ ůŮ ůɢɏůɖ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ ɀɀɀ Űɖɠ ȷɗɐɜŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ůŰɞ ŬůŰɘəɧ ŰɛɐɛŬ Űɖɠ 

ŭɘŬŭɟɞɛɐɠ ɘůɢɨɞɡɜ ŰŬ ɖɚŮəŰɟɞɜɘəɎ ŮɘůɘŰɐɟɘŬ Űɞɡ ɃȷɆȷ, ŬɚɚɎ ɛɧɜɞ ɔɘŬ ɧůɞɡɠ əɘɜɞɨɜŰŬɘ ɛŮ Űɞ 

ŮˊɞɜɞɛŬɕɧɛŮɜɞ çəŬɜɞɜɘəɧ ŮɘůɘŰɐɟɘɞè. ȷɜŰɘɗɏŰɤɠ, ɖ ŮəˊŰɤŰɘəɐ ˊɞɚɘŰɘəɐ ŮɑɜŬɘ ŮɜŰŮɚɩɠ 

ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ ɛŮŰŬűɞɟɘəɎ ɛɏůŬ. Ƀɘ ŭɘŬűɞɟŮŰɘəɏɠ ŮəˊŰɩůŮɘɠ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ 

ůɡɜŮˊɎɔɞɜŰŬɘ ɔɘŬ Űɞɡɠ ŭɘəŬɘɞɨɢɞɡɠ ŬŭɡɜŬɛɑŬ ɢɟɐůɖɠ Űɤɜ ɛɖɜɘŬɑɤɜ əŬɟŰɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ůŰɘɠ ɡˊɧɚɞɘˊŮɠ ŬůŰɘəɏɠ ŭɘŬŭɟɞɛɏɠ. ȺɘŭɘəɧŰŮɟŬ ɔɘŬ Űɞɡɠ Ŭɜɏɟɔɞɡɠ, Űɞ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ Ŭəɧɛɖ 

ɛŮɔŬɚɨŰŮɟɞ, əŬɗɩɠ ɡˊɎɟɢŮɘ ˊŬɜŰŮɚɐɠ ɏɚɚŮɘɣɖ ɞˊɞɘŬůŭɐˊɞŰŮ ŮəˊŰɤŰɘəɐɠ ˊŬɟɞɢɐɠ. ɆɡɜɏˊŮɘŬ, 

ŮəŰɧɠ Űɖɠ Ŭɨɝɖůɖɠ Űɖɠ ˊŬɟŬɓŬŰɘəɧŰɖŰŬɠ, ŮɑɜŬɘ ɖ ɔŮɜɘəɧŰŮɟɖ ŬɟɜɖŰɘəɐ ŬɜŰɘɛŮŰɩˊɘůɖ ˊɟɞɠ Űɞ ɛɏůɞ, 

ˊɞɡ ɞŭɖɔŮɑ ůŮ ˊɟɞŰɑɛɖůɖ Ɏɚɚɤɜ ɛŮɗɧŭɤɜ ɛŮŰŬűɞɟɎɠ ɧŰŬɜ ɖ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮɑɜŬɘ ŭɡɜŬŰɐ. 

 

ɇŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɤɠ ˊɟɞɠ Űɘɠ ůɡɜɗɐəŮɠ ɛŮŰŬəɑɜɖůɖɠ ŭŮɜ ŮɑɜŬɘ ŰŬ ŮˊɘɗɡɛɖŰɎ. Ƀ 

ůɡɜɞɚɘəɧɠ ůɢŮŭɘŬůɛɧɠ Űɤɜ ŭɘŬŭɟɞɛɩɜ Űɞɡ ɛɏůɞɡ əɟɑɜŮŰŬɘ ɤɠ ŮˊɘŰɡɢɐɠ, əŬɗɩɠ ɘəŬɜɞˊɞɘŮɑ Űɘɠ 

ɓŬůɘəɏɠ ŬɜɎɔəŮɠ Űɞɡ əɞɘɜɞɨ. ɋůŰɧůɞ, ůŰɞ ŰɛɐɛŬ ˊɞɡ ŬűɞɟɎ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ ůŰɖɜ ɞˊɞɑŬ 

ŮůŰɘɎɕŮɘ ɖ ɛŮɚɏŰɖ, Űɖɜ ŬůŰɘəɐ, ŭɖɚŬŭɐ, ŭɘŬŭɟɞɛɐ, Ŭˊɧ Űɖ ɀŬɔɞɨɚŬ ɤɠ Űɞɜ ɄŮɘɟŬɘɎ, ɞɘ 
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ɛŮŰŬəɘɜɞɨɛŮɜɞɘ ŬˊɞɗŬɟɟɨɜɞɜŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɞ ɛɏůɞ ɔɘŬ Űɘɠ əŬɗɖɛŮɟɘɜɏɠ ɛŮŰŬəɘɜɐůŮɘɠ 

Űɞɡɠ, əɡɟɑɤɠ ŮɝŬɘŰɑŬɠ ɚŬɜɗŬůɛɏɜɤɜ ŬˊɞűɎůŮɤɜ ɧůɞɜ ŬűɞɟɎ Űɖ ůɡɢɜɧŰɖŰŬ Űɤɜ ŭɟɞɛɞɚɧɔɘɤɜ. 

ȰŰůɘ, ɛŮɔɎɚɞ ˊɚɐɗɞɠ Űɤɜ ɛŮŰŬəɘɜɞɨɛŮɜɤɜ əŬŰŬɚɐɔɞɡɜ ɜŬ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ Űɞɜ ˊɟɞŬůŰɘŬəɧ 

ˊŮɟɘůůɧŰŮɟɞ ɤɠ ɏɜŬɠ ŭŮɡŰŮɟŮɨɞɜŰŬ Űɟɧˊɞ ɛŮŰŬűɞɟɎɠ, ˊŬɟɎ ɤɠ ˊɟɩŰɖ Ůˊɘɚɞɔɐ ɔɘŬ ɛŮŰŬəɑɜɖůɖ. 

ȷˊɞŰɡɔɢɎɜŮɘ ɚɞɘˊɧɜ, ɖ ˊɟɞůˊɎɗŮɘŬ ɡɘɞɗɏŰɖůɖɠ Űɞɡ ɛɏůɞɡ ɤɠ ɏɜŬ ɓŬůɘəɧ ŰɟɞűɞŭɞŰɘəɧ ɛɏůɞ 

ɛŮŰŬűɞɟɎɠ, ɧˊɤɠ ɏɢŮɘ əŬɗɘŮɟɤɗŮɑ ůŮ ɎɚɚŮɠ ȺɡɟɤˊŬɥəɏɠ ˊɧɚŮɘɠ. 

 

2.2.2. ɆɡɜɗɐəŮɠ ŬɜŬɛɞɜɐɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

 

ȾŬɗɩɠ ɖ ɡˊɧ ɛŮɚɏŰɖ ŭɘŬŭɟɞɛɐ ŮɝɡˊɖɟŮŰŮɑŰŬɘ Ŭˊɧ ůɡɟɛɞɨɠ ˊɞɡ ŭɘɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ 

əɎɗŮ ɛɑŬ ɩɟŬ, ɞ ɛŮɔɎɚɞɠ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ Űɞɡ ɛɏůɞɡ ŮɑɜŬɘ ɢŬɟŬɔɛɏɜɞɠ ůŰɞ ɛɡŬɚɧ Űɤɜ ɢɟɖůŰɩɜ 

Űɞɡ ɤɠ ɏɜŬ Ŭˊɧ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ. ȽŭɘŬɑŰŮɟŬ ɔɘŬ ŮˊɘɓɎŰŮɠ ˊɞɡ Ůˊɘɚɏɔɞɡɜ ůɡɜŭɡŬůŰɘəɐ 

ɛŮŰŬəɑɜɖůɖ, ˊɞɡ ɜŬ ůɡɛˊŮɟɘɚŬɛɓɎɜŮɘ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ŰɛɐɛŬŰɞɠ Űɖɠ ɛŮŰŬűɞɟɎɠ Űɞɡɠ ɛŮ 

ɚŮɤűɞɟŮɑɞ, Ŭəɧɛɖ əŬɘ ɖ ŮəŰɑɛɖůɖ Űɞɡ ɢɟɧɜɞɡ ˊŬɟŬɛɞɜɐɠ ůŰɘɠ ŬˊɞɓɎɗɟŮɠ Űɞɡ ˊɟɞŬůŰɘŬəɞɨ ŮɑɜŬɘ 

ůɢŮŭɧɜ ŬŭɨɜŬŰɖ. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ Ŭˊɞűɨɔɞɡɜ Űɞ ŮɜŭŮɢɧɛŮɜɞ ɜŬ ɛɖɜ ˊɟɞɚɎɓɞɡɜ ɜŬ ŮˊɘɓɘɓŬůɗɞɨɜ 

ůŰɞɜ ŮˊɘɗɡɛɖŰɧ ůɡɟɛɧ, əɎŰɘ ˊɞɡ ɗŬ ŬɨɝŬɜŮ Űɖɜ ŭɘɎɟəŮɘŬ ŬɜŬɛɞɜɐɠ Űɞɡɠ ůŮ ůɢŮŭɧɜ ɛɑŬ ɩɟŬ, ɞɘ 

ŮˊɘɓɎŰŮɠ ůɡɢɜɎ Ůˊɘɚɏɔɞɡɜ ɜŬ ˊɟɞɔɟŬɛɛŬŰɑɕɞɡɜ Űɖɜ Ɏűɘɝɐ Űɞɡɠ ůŰɞɜ ůŰŬɗɛɧ ŬɟəŮŰɎ ɚŮˊŰɎ 

ɜɤɟɑŰŮɟŬ Ŭˊɧ Űɞ ŬˊŬɟŬɑŰɖŰɞ. ɋɠ ŬˊɞŰɏɚŮůɛŬ, ɞ ɛɏůɞɠ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ŭɏəŬ 

ɏɤɠ Ůɑəɞůɘ ɚŮˊŰɎ. 

ȳŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŰɏŰɞɘŬ ɛŮɔɎɚŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ, ɞɘ ŮˊɘəɟŬŰɞɨůŮɠ ůɡɜɗɐəŮɠ ɏɢɞɡɜ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ Ŭűɐůɞɡɜ Űɞ ŬˊɞŰɨˊɤɛɎ Űɞɡɠ ůŰɖ ŭɘŬɛɧɟűɤůɖ Ɏˊɞɣɖɠ Űɤɜ ɢɟɖůŰɩɜ. ȺɑɜŬɘ 

ŮɜŰŮɚɩɠ ŭɘŬűɞɟŮŰɘəɐ ɖ Ŭɑůɗɖůɖ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɧŰŬɜ ɖ ŬɜŬɛɞɜɐ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ 

ůɡɜɗɐəŮɠ ɎɜŮůɖɠ, ɧˊɞɡ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŮɑɜŬɘ ɐɟŮɛɞ əŬɘ ŮɡɢɎɟɘůŰɞ əŬɘ ɞ ɢɟɧɜɞɠ ˊɞɡ ŬűɘŮɟɩɜŮŰŬɘ 

ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ɤɠ ɢɟɧɜɞɠ ɔɘŬ ŬɜɎˊŬɡůɖ əŬɘ ɔɘŬ ŬˊɞűɧɟŰɘůɖ Ŭˊɧ Űɞɡɠ ɟɡɗɛɞɨɠ Űɖɠ 

əŬɗɖɛŮɟɘɜɧŰɖŰŬɠ, ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊŮɟɑˊŰɤůɖ ŬɜŬɛɞɜɐɠ ůŮ əɞˊɘŬůŰɘəɏɠ ůɡɜɗɐəŮɠ, ˊɞɡ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ŭˊɧ ŬəɞɡůŰɘəɐ əŬɘ ɞˊŰɘəɐ ɧɢɚɖůɖ, Ŭˊɧ ɛɖ ŮˊɎɟəŮɘŬ Űɤɜ ɗɏůŮɤɜ əŬɗɐɛŮɜɤɜ əŬɘ 

Ŭˊɧ ŭɡůɎɟŮůŰɖ ɗŮɟɛɘəɐ Ŭɑůɗɖůɖ. ȺɝɖɔŮɑŰŬɘ, ɏŰůɘ, ɖ ůˊɞɡŭŬɘɧŰɖŰŬ ɨˊŬɟɝɖɠ Ůɡɜɞɥəɩɜ ůɡɜɗɖəɩɜ 

ŬɜŬɛɞɜɐɠ ůŰɞɡɠ ɡˊɧ ɛŮɚɏŰɖ ůŰŬɗɛɞɨɠ. 

 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ, ɧɚɞɘ ɞɘ ůŰŬɗɛɞɑ Űɞɡ ŬůŰɘəɞɨ ŰɛɐɛŬŰɞɠ Űɖɠ ɔɟŬɛɛɐɠ, ˊɚɖɜ Űɞɡ ȻŮűɡɟɑɞɡ, ŮɑɜŬɘ 

ɡˊɏɟɔŮɘɞɘ. ɈˊɏɟɔŮɘɞɠ ůŰŬɗɛɧɠ ŭŮ ůɖɛŬɑɜŮɘ ŬɡŰɧɛŬŰŬ ŬɜɞɘɢŰɞɨ Űɨˊɞɡ, əŬɗɩɠ ɡˊɎɟɢŮɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ŰɞˊɞɗɏŰɖůɖɠ Ŭɘɗɞɡůɩɜ ŬɜŬɛɞɜɐɠ. ɇɏŰɞɘɞɘ ɢɩɟɞɘ, ɤůŰɧůɞ, ɏɢɞɡɜ ůŮ ŮɚɎɢɘůŰŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɞɜ ɄɟɞŬůŰɘŬəɧ Ɇɘŭɖɟɧŭɟɞɛɞ ůŰɖɜ ȺɚɚɎŭŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ůŰɖɜ 

ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ, ɞɘ ɢɟɐůŰŮɠ ɜŬ ŮəŰɑɗŮɜŰŬɘ ůŰɖ ɗŮɟɛɞəɟŬůɑŬ əŬɘ ůŰɖɜ 

ɞˊŰɘəɞŬəɞɡůŰɘəɐ ɧɢɚɖůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɢɩɟɞɡ. ȺɑɜŬɘ, Ůˊɞɛɏɜɤɠ, ˊɞɚɨ ůɖɛŬɜŰɘəɧ, ŰŬ 

ůŰɏɔŬůŰɟŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞɡɠ ůŰŬɗɛɞɨɠ ɜŬ ŮɑɜŬɘ əŬŰɎɚɚɖɚŬ ŰɞˊɞɗŮŰɖɛɏɜŬ, ɩůŰŮ ɜŬ 

ɡˊɎɟɢŮɘ ŰɞɡɚɎɢɘůŰɞɜ ŮˊŬɟəɐɠ ˊɟɞůŰŬůɑŬ Ŭˊɧ ŰŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ, ɧˊɤɠ ɖ ɓɟɞɢɐ əŬɘ ɞ ŭɡɜŬŰɧɠ 

ɐɚɘɞɠ, Űɘɠ ŭɨɞ ˊɘɞ ůɡɜɖɗɘůɛɏɜŮɠ əŬŰŬůŰɎůŮɘɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ Ůɚɚɖɜɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. 

ȺɑɜŬɘ, Ŭəɧɛɖ, ŮˊɘɗɡɛɖŰɐ, ɖ ɨˊŬɟɝɖ əŬɘ ɖ ůɤůŰɐ ŰɞˊɞɗɏŰɖůɖ ŬɟəŮŰɩɜ əŬɗɘůɛɎŰɤɜ ůŰɞɜ ɢɩɟɞ, 

ɩůŰŮ ɜŬ ŮɝɡˊɖɟŮŰŮɑŰŬɘ ɖ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ŬɜŬɛɏɜɞɜŰɤɜ ŮˊɘɓŬŰɩɜ. 
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ũɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ əɎɗŮ ɛŮɚɏŰɖɠ ɛɘŬɠ ɐŭɖ ɡˊɎɟɢɞɡůŬɠ əŬŰŬůəŮɡɐɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ 

ŬˊɞŰɨˊɤůɖ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰɎůŰŬůɖɠ Űɞɡ ˊɟɞɠ Ŭɝɘɞɚɧɔɖůɖ ŬɜŰɘəŮɘɛɏɜɞɡ. ũɘŬ Űɖɜ əŬŰŬɔɟŬűɐ, 

ɚɞɘˊɧɜ, Űɤɜ ůɡɜɗɖəɩɜ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ůŰɞɜ əɎɗŮ ůŰŬɗɛɧ Űɞɡ ŰɛɐɛŬŰɞɠ ɛŮɚɏŰɖɠ, ɏˊɟŮˊŮ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ɚŮˊŰɞɛŮɟŮɑɠ ŬˊɞŰɡˊɩůŮɘɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ əŬɘ Űɖɠ ˊŮɟɘɞɢɐɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ. 

ɆŮ ůɡɜɏɢŮɘŬ Űɖɠ ŬˊɞŰɨˊɤůɖɠ, ŬəɞɚɞɡɗŮɑ Űɞ ɓɐɛŬ Űɖɠ ůɢŮŭɘŬůŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɤɜ ůŰŬɗɛɩɜ, ůŮ 

ɚɞɔɘůɛɘəɧ Űɨˊɞɡ CAD, ɩůŰŮ ɜŬ ˊɟɞəɨɣɞɡɜ ɘəŬɜɞˊɞɘɖŰɘəɎ ůŰɞɘɢŮɑŬ ɓɎůɖɠ ɔɘŬ Űɖɜ ŰŮəɛɖɟɑɤůɖ 

Űɤɜ ɧůɤɜ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ. ɇɞ ˊɟɩŰɞ ůŰɎŭɘɞ Űɖɠ ɛŮɚɏŰɖɠ, ɖ ŬɜɎɚɡůɖ Űɤɜ 

ɔŮɤɛŮŰɟɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ůŰɞɘɢŮɑɤɜ əɎɗŮ ůŰŬɗɛɞɨ, Űɤɜ ŬɛŮŰɎɓɚɖŰɤɜ, ŭɖɚŬŭɐ, ˊɟɞɠ Űɞɜ 

ɢɟɧɜɞ ŭŮŭɞɛɏɜɤɜ, ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ ɢɟɐůɖ Űɤɜ ůɢŮŭɘŬůŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

 

 

2.2. Ɇɡɚɚɞɔɐ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ 

 

ȼ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ŭŮŭɞɛɏɜɤɜ ɏɔɘɜŮ ɛŮ ŰɞˊɞɔɟŬűɘəɏɠ ɛŮɗɧŭɞɡɠ ŬˊɞŰɨˊɤůɖɠ, ɞɘ ɞˊɞɑŮɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŰɞɡɠ ŭɩŭŮəŬ Ŭˊɧ Űɞɡɠ ŭŮəŬŰɟŮɑɠ ůŰŬɗɛɞɨɠ Űɞɡ ůɘŭɖɟɞŭɟɞɛɘəɞɨ ŭɘəŰɨɞɡ Ůˊɑ 

Űɞɡ ɞˊɞɑɞɡ əɘɜŮɑŰŬɘ ɞ ˊɟɞŬůŰɘŬəɧɠ, əŬɗɩɠ ŭɘŬɜɨŮɘ Űɞ ŭɟɞɛɞɚɧɔɘɞ Ŭˊɧ Űɞɜ ɄŮɘɟŬɘɎ ˊɟɞɠ Űɖ 

ɀŬɔɞɨɚŬ. Ƀ ůŰŬɗɛɧɠ ˊɞɡ ŮɝŬɘɟɏɗɖəŮ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ ŮɑɜŬɘ Űɞ ȻŮűɨɟɘ, ɚɧɔɤ Űɞɡ ɧŰɘ ɖ 

ŰɞˊɞɗɏŰɖůɖ Űɞɡ ůŮ ůɐɟŬɔɔŬ Űɞɡ ˊɟɞůűɏɟŮɘ ˊɟɞůŰŬůɑŬ Ŭˊɧ ŰŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ. 

 

ũɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɤɜ  ɛŮŰɟɐůŮɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ɔŮɤŭŬɘŰɘəɧɠ ůŰŬɗɛɧɠ FOIF OTS-

685, ůɡɜɞŭŮɑŬ əŬŰŬűɩŰɞɡ (ˊɟɑůɛŬŰɞɠ). ɆŮ əŬɗɏɜŬɜ Ŭˊɧ Űɞɡɠ ɡˊɧ ɛŮɚɏŰɖ ůŰŬɗɛɞɨɠ ɘŭɟɨɗɖəŮ ɏɜŬ 

ŭɑəŰɡɞ ůŰɎůŮɤɜ, ůŰɘɠ ɞˊɞɑŮɠ ŰɞˊɞɗŮŰɐɗɖəŮ Űɞ ŰɞˊɞɔɟŬűɘəɧ ɧɟɔŬɜɞ, ɩůŰŮ ɜŬ ŬˊɞŰɡˊɤɗŮɑ ɞ ɢɩɟɞɠ 

ɔɨɟɤ Űɞɡ. ȽŭɟɨɗɖəŬɜ ůɡɜɞɚɘəɎ 12 ŬɜŮɝɎɟŰɖŰŮɠ ɞŭŮɨůŮɘɠ, ɛɑŬ ɔɘŬ əɎɗŮ ůŰŬɗɛɧ Űɖɠ ŭɘŬŭɟɞɛɐɠ, ɛŮ 

ŬəɟɑɓŮɘŬ ɛŮŰɟɐůŮɤɜ Űɖɠ ŰɎɝɖɠ Űɞɡ 1 cm. ȷɜɎɚɞɔŬ ɛŮ Űɖ ŭɘŬɟɟɨɗɛɘůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ 

ŬˊɞɓɎɗɟŬɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ŭˊɧ 2 ɏɤɠ 5 ůŰɎůŮɘɠ ŬɜɎ ɧŭŮɡůɖ. ɆɡɜɞɚɘəɎ ɞɚɧəɚɖɟɖ ɖ 

ŬˊɞŰɨˊɤůɖ ůɡɛˊŮɟɘɏɚŬɓŮ 12 ůŰɎůŮɘɠ. 

ũɘŬ Űɖɜ ɏɜŰŬɝɖ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɞŭŮɨůŮɤɜ ůŮ əɞɘɜɧ ůɨůŰɖɛŬ ŬɜŬűɞɟɎɠ, əɟɑɗɖəŮ ˊɤɠ ɖ ŬəɟɑɓŮɘŬ 

ŭŮɜ ŬˊɞŰŮɚɞɨůŮ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ, əŬɗɩɠ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɖɠ ɏɟŮɡɜŬɠ ŮůŰɘŬɕɧŰŬɜ 

ˊŮɟɘůůɧŰŮɟɞ ůŰɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ əɎɗŮ ůŰŬɗɛɞɨ, ˊŬɟɎ ůŰɖɜ Ŭəɟɘɓɐ ɗɏůɖ Űɞɡ. ũɘŬ Űɞ ɚɧɔɞ 

ŬɡŰɧ, ůŮ əɎɗŮ ŬɜŮɝɎɟŰɖŰɖ ɧŭŮɡůɖ ůŰɞɢŮɨɗɖəŬɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɖɛŮɑŬ ɧˊɤɠ ŰŬ ɧɟɘŬ Űɤɜ 

ŬˊɞɓŬɗɟɩɜ, ůŰŬ ɞˊɞɑŬ ŭɧɗɖəŬɜ ɔŮɤŭŬɘŰɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɛŮ ɢɟɐůɖ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ, 

ɧˊɤɠ ɖ ŮűŬɟɛɞɔɐ Űɞɡ ȾŰɖɛŬŰɞɚɞɔɑɞɡ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŮəŰɎůŮɤɜ. ȰɢɞɜŰŬɠ əŬŰɎ ˊɟɞůɏɔɔɘůɖ 

ɔɜɤůŰɏɠ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ ŬɡŰɩɜ Űɤɜ ůɖɛŮɑɤɜ, əŬɘ ɛŮ ɢɟɐůɖ Űɤɜ ɛŮŰɟɐůŮɤɜ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮ Űɞɜ ɔŮɤŭŬɘŰɘəɧ ůŰŬɗɛɧ, ŭɧɗɖəŬɜ ůɡɜŰŮŰŬɔɛɏɜŮɠ ůŮ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ 

ůɖɛŮɑŬ, ŮɜŰɎůůɞɜŰŬɠ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ɞŭŮɨůŮɘɠ ůŮ əɞɘɜɧ ůɨůŰɖɛŬ ŬɜŬűɞɟɎɠ. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŭŮ 

ɗŬ ɏˊɟŮˊŮ ůŮ əŬɛɑŬ ˊŮɟɑˊŰɤůɖ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɞɘ ŬˊɧɚɡŰŮɠ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ ɏɢɞɡɜ ůɖɛŬůɑŬ ůŰɖɜ ŬˊɞŰɨˊɤůɖ, əŬɗɩɠ ɖ ŬəɟɑɓŮɘŬ ɏɜŰŬɝɖɠ ůŰɞ ůɨůŰɖɛŬ 

ɝŮˊŮɟɜɎŮɘ Űɞ 1 m. ȾŬɗɩɠ ɧɛɤɠ, ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ, Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɛŮɚɏŰɖɠ ŭŮɜ 

ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖɜ ŬəɟɑɓŮɘŬ ɏɜŰŬɝɖɠ, Űɞ ŰɏɢɜŬůɛŬ ˊɞɡ ˊŮɟɘŮɔɟɎűɖəŮ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ 
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ɚɧɔɞɡɠ ɞɘəɞɜɞɛɑŬɠ. 

 

ȾŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ŭɧɗɖəŮ ɏɛűŬůɖ ůŰɖɜ Ŭˊɧŭɞůɖ ɧɢɘ ɛɧɜɞ Űɤɜ ůŰŮɔɎůŰɟɤɜ əŬɘ 

Űɤɜ ɗɏůŮɤɜ əŬɗɐɛŮɜɤɜ, ŬɚɚɎ əŬɘ Űɞɡ ɔŮɜɘəɞɨ ɢɩɟɞɡ ŬɜŬɛɞɜɐɠ əɎɗŮ ůŰŬɗɛɞɨ, ɞ ɞˊɞɑɞɠ əŬɗɞɟɑɕŮɘ 

ŰŬ ůɖɛŮɑŬ ůŰŬ ɞˊɞɑŬ ɛŮŰŬəɘɜɞɨɜŰŬɘ ɐ ůŰɏəɞɜŰŬɘ ɞɘ ɢɟɐůŰŮɠ Űɞɡ ɛŮŰŬűɞɟɘəɞɨ ɛɏůɞɡ əŬŰɎ Űɖɜ 

ŬɜŬɛɞɜɐ Űɞɡɠ. ȷˊɞŰɡˊɩɗɖəŬɜ, Ůˊɞɛɏɜɤɠ, ŰŬ ɧɟɘŬ əɎɗŮ ˊɚŬŰűɧɟɛŬɠ, ɞɘ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, ŰŬ 

ŮɛˊɧŭɘŬ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ əŬŰɎ ɛɐəɞɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, ɧˊɤɠ əŰɑůɛŬŰŬ, ŬɜŮɚəɡůŰɐɟŮɠ əŬɘ 

əɚɑɛŬəŮɠ əŬɘ ŰŬ ůŰɖɟɑɔɛŬŰŬ əŬɘ ŰŬ ɧɟɘŬ Űɤɜ ůŰŮɔɎůŰɟɤɜ. 

ũɘŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ əŮɑŰɞɜŰŬɘ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ, ɖ ŬˊɞŰɨˊɤůɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ ɢɟɐůɖ Űɞɡ 

ˊɟɑůɛŬŰɞɠ, ŮəŰɧɠ Ŭɜ ɞɘ ůɡɜɗɐəŮɠ ŬˊŬɘŰɞɨůŬɜ ŭɘŬűɞɟŮŰɘəɐ ŬɜŰɘɛŮŰɩˊɘůɖ. ɆŮ ŬɡŰɏɠ Űɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɔɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɤɜ ůŰŮɔɎůŰɟɤɜ, 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ laser ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɞɟɔɎɜɞɡ. 

 

2.2.1. ɆŰŬɗɛɧɠ çɄŮɘɟŬɘɎɠè 

 

Ƀ ůŰŬɗɛɧɠ çɄŮɘɟŬɘɎɠè ŬˊɞŰŮɚŮɑ Űɖɜ ŬűŮŰɖɟɑŬ Űɖɠ ˊɟɞɠ ŮɝɏŰŬůɖ ŭɘŬŭɟɞɛɐɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ. ȼ 

ɘůŰɞɟɑŬ Űɞɡ ŮɑɜŬɘ ɛŬəɟɧɢɟɞɜɖ, əŬɗɩɠ ŮɔəŬɘɜɘɎůŰɖəŮ Ŭˊɧ Űɖ ůɘŭɖɟɞŭɟɞɛɘəɐ ŮŰŬɘɟɑŬ ɆɄȷɄ, 

Ɇɘŭɖɟɧŭɟɞɛɞɘ ɄŮɘɟŬɘɩɠ ï ȷɗɖɜɩɜ ï ɄŮɚɞˊɞɜɜɐůɞɡ, Űɞ 1884 əŬɘ ɎɜɖəŮ ůŮ ŬɡŰɐɜ ɏɤɠ Űɞ 1954, 

ɧŰŬɜ ɖ ŮŰŬɘɟɑŬ əɟŬŰɘəɞˊɞɘɐɗɖəŮ əŬɘ ɏˊŮɘŰŬ, Űɞ 1962, ŮɜůɤɛŬŰɩɗɖəŮ ůŰɞɡɠ ɆȺȾ, Ɇɘŭɖɟɞŭɟɧɛɞɡɠ 

Ⱥɚɚɖɜɘəɞɨ ȾɟɎŰɞɡɠ. ɇɞ 2005 ɞ ůŰŬɗɛɧɠ ɏəɚŮɘůŮ əŬɘ ŮɔəŬɘɜɘɎůŰɖəŮ ɝŬɜɎ ɤɠ ůŰŬɗɛɧɠ Űɞɡ 

ɄɟɞŬůŰɘŬəɞɨ Űɞ 2007, ɛŮ Űɖ ɛɞɟűɐ ˊɞɡ ŭɘŬŰɖɟŮɑŰŬɘ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ [31]. Ƀ ůŰŬɗɛɧɠ ŭɘŬɗɏŰŮɘ 

ŰɟŮɘɠ ŬˊɞɓɎɗɟŮɠ, ɛɑŬ ˊɚŮɡɟɘəɐ əŬɘ ŭɨɞ ůŮ ɛɞɟűɐ ɜɖůɑŭŬɠ, əŬɘ 5 ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ. ȺɑɜŬɘ 

ŰɞˊɞɗŮŰɖɛɏɜɞɠ ˊɚɖůɑɞɜ Űɖɠ ˊɚŬŰŮɑŬɠ Ƀŭɖůůɞɨ Űɞɡ ɄŮɘɟŬɘɎ, Ůˊɑ Űɖɠ ɞŭɞɨ ɀŬɡɟɞɛɘɢɎɚɖ, əŬɘ 

ŭɘŬɢɤɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ˊŬɟŬəŮɑɛŮɜɞ ůŰŬɗɛɧ çɄŮɘɟŬɘɎɠè Űɖɠ ɔɟŬɛɛɐɠ Űɞɡ ȼɚŮəŰɟɘəɞɨ 

Ɇɘŭɖɟɞŭɟɧɛɞɡ ɛɏůɤ Űɖɠ ɞŭɞɨ Ⱦɧɜɤɜɞɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ ɏŰůɘ Űɖ ůɨɜŭŮůɖ Űɤɜ ŭɨɞ ůɘŭɖɟɞŭɟɞɛɘəɩɜ 

ɛɏůɤɜ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ɗɏůɖ. Ƀɚɧəɚɖɟɖ ɖ əŬŰŬůəŮɡɐ, ɖ Ůɑůɞŭɞɠ ɛŮ ŰŬ ŮəŭɞŰɐɟɘŬ Űɤɜ 

ŮɘůɘŰɖɟɑɤɜ əŬɘ ɞɘ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ ɛŮ Űɘɠ ŬˊɞɓɎɗɟŮɠ, ŮəŰŮɑɜŮŰŬɘ ůŮ ŮɜɘŬɑɞ ŮˊɑˊŮŭɞ, ůŮ 

ɡɣɧɛŮŰɟɞ ɑŭɘɞ ɛŮ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ ɞŭɩɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ˊŮɟɘɛŮŰɟɘəɎ Űɞɡ ůŰŬɗɛɞɨ. Ƀɘ 

ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ əŬɘ ɞɘ ŬˊɞɓɎɗɟŮɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ŮɡɗŮɑŬ ɔɟŬɛɛɐ, ɛŮ əŬŰŮɨɗɡɜůɖ Ŭˊɧ 

ȷɜŬŰɞɚɎɠ ˊɟɞɠ ȹɡůɛɎɠ. 

 

ɆŰɖɜ ŰɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ Űɖɠ ŮɘəɧɜŬɠ 2.2.ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮ əɑŰɟɘɜɞ ɢɟɩɛŬ ŰŬ ɧɟɘŬ Űɤɜ 

ŬˊɞɓŬɗɟɩɜ əŬɘ ɛŮ ɔŬɚɎɕɘɞ ŰŬ ɧɟɘŬ Űɤɜ ůŰŮɔɎůŰɟɤɜ. ȳˊɤɠ ŮɑɜŬɘ ŮɛűŬɜɏɠ, Űɞ ˊɚɎŰɞɠ Űɤɜ 

ůŰŮɔɎůŰɟɤɜ ŰŬɡŰɑɕŮŰŬɘ, əŬŰɎ ˊɟɞůɏɔɔɘůɖ, ɛŮ Űɞ ˊɚɎŰɞɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ, ɛŮ ŮɝŬɑɟŮůɖ Űɖɜ 

ŬˊɞɓɎɗɟŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡ ůŰŬɗɛɞɨ, ůŮ ɏɜŬ ŰɛɐɛŬ Űɖɠ ɞˊɞɑŬɠ ŭŮɜ ˊŬɟɏɢŮŰŬɘ 

ˊɟɞůŰŬůɑŬ Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ. ȼ ŭɘŮɨɗɡɜůɖ ůŰɖɜ ɞˊɞɑŬ ŮəŰŮɑɜɞɜŰŬɘ ɞɘ ŬˊɞɓɎɗɟŮɠ ŮɡɜɞŮɑ 

Űɖ ůəɑŬůɖ, əŬɗɩɠ ŮɑɜŬɘ ɑŭɘŬ ɛŮ Űɖɜ ˊɞɟŮɑŬ ˊɞɡ ŭɘŬɔɟɎűŮŰŬɘ Ŭˊɧ Űɖɜ əɑɜɖůɖ Űɖɠ ũɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ 

ȱɚɘɞ. ȰŰůɘ, ɖ Ŭɟɢɘəɐ ŮəŰɑɛɖůɖ ŮɑɜŬɘ ˊɤɠ ˊŬɟɏɢŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ ůəɑŬůɖ ůŰɞɡɠ ɢɩɟɞɡɠ əɑɜɖůɖɠ 

Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ɛɏůɞɡ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ. 
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ȺɘəɧɜŬ 2.2: ɆŰŬɗɛɧɠ çɄŮɘɟŬɘɎɠè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ ɢɟɐůɖ 

ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ Ŭˊɧ 

Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

ɇŬ ɛˊɚŮ ɞɟɗɞɔɩɜɘŬ ˊɞɡ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɖɜ ŰɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ůɖɛŬŰɞŭɞŰɞɨɜ Űɘɠ ɗɏůŮɘɠ 

əŬɗɐɛŮɜɤɜ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 78 ůŰɞ ůɨɜɞɚɞ Űɞɡ ɢɩɟɞɡ Űɤɜ Űɟɘɩɜ ŬˊɞɓŬɗɟɩɜ. ɆŮ ɩɟŮɠ Ŭɘɢɛɐɠ, ɞɘ 

ɗɏůŮɘɠ ŬɡŰɏɠ ŭŮɜ ŮɑɜŬɘ ŬɟəŮŰɏɠ ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ ɧɚɤɜ Űɤɜ ɢɟɖůŰɩɜ. ɈˊɎɟɢŮɘ ŭɡɜŬŰɧŰɖŰŬ 

ŰɞˊɞɗɏŰɖůɖɠ ˊŮɟɘůůɧŰŮɟɤɜ ɗɏůŮɤɜ ɛŮŰŬɝɨ Űɤɜ əɞɚɞɜɩɜ ˊɞɡ ůŰɖɟɑɕɞɡɜ ŰŬ ůŰɏɔŬůŰɟŬ, ɞɘ ɞˊɞɑŮɠ 

ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ ůŰɖɜ ŮɘəɧɜŬ ɛŮ ɟɞɕ ɢɟɩɛŬ. ȼ ŰɞˊɞɗɏŰɖůɖ Űɤɜ əŬɗɘůɛɎŰɤɜ əŬŰɎ ɛɐəɞɠ Űɞɡ ɎɝɞɜŬ 

Űɤɜ ŬˊɞɓŬɗɟɩɜ ŮɡɜɞŮɑ Űɧůɞ Űɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ əŬɗɐɛŮɜɤɜ Ŭˊɧ Űɞɜ ɐɚɘɞ, ɧůɞ əŬɘ Űɘɠ 

ɛŮŰŬəɘɜɐůŮɘɠ Űɤɜ ɡˊɧɚɞɘˊɤɜ ɢɟɖůŰɩɜ Űɞɡ ůŰŬɗɛɞɨ. Ƀɘ ůɡɜɗɐəŮɠ ŮˊɘŰɟɏˊɞɡɜ Ůˊɑůɖɠ Űɖ ɢɟɐůɖ Űɞɡ 
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ůŰŬɗɛɞɨ Ŭˊɧ ȷɀȺȷ. 

 

2.2.2. ɆŰŬɗɛɧɠ çȿŮɨəŬè 

 

ȼ ɘůŰɞɟɑŬ Űɞɡ ůŰŬɗɛɞɨ çȿŮɨəŬè ŮɑɜŬɘ əɞɘɜɐ ɛŮ ŮəŮɑɜɖ Űɞɡ ůŰŬɗɛɞɨ çɄŮɘɟŬɘɎè, ˊɞɡ ŬɜŬɚɨɗɖəŮ 

ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ŮɜɧŰɖŰŬ, əŬɗɩɠ əŬŰŬůəŮɡɎůŰɖəŮ Ůˊɑůɖɠ Űɞ 1884 Ŭˊɧ Űɖɜ ŮŰŬɘɟɑŬ ɆɄȷɄ, 

ɏəɚŮɘůŮ Űɞ 2005 əŬɘ ŬɜŬəŬŰŬůəŮɡɎůŰɖəŮ ɤɠ ůŰŬɗɛɧɠ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Űɞ 2007. ɄŬɚŬɘɧŰŮɟŬ, ůŰɞ 

ůɡɔəɟɧŰɖɛŬ Űɞɡ ůŰŬɗɛɞɨ ɚŮɘŰɞɡɟɔɞɨůŮ Űɞ əŮɜŰɟɘəɧ ɛɖɢŬɜɞůŰɎůɘɞ Űɤɜ ɆɄȷɄ, Űɞ ɞˊɞɑɞ 

űɘɚɞɝŮɜŮɑ ůɐɛŮɟŬ Űɞ ɜɏɞ ůɘŭɖɟɞŭɟɞɛɘəɧ ɛɞɡůŮɑɞ Űɞɡ ɃɆȺ. Ƀ ůŰŬɗɛɧɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ 

ˊɚŮɡɟɘəɏɠ ŬˊɞɓɎɗɟŮɠ əŬɘ ŭɨɞ ŮɜŭɘɎɛŮůŮɠ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ. ȸɟɑůəŮŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ 

ūŬɚɐɟɞɡ, ɛŮ Ůɑůɞŭɞ Ůˊɑ Űɖɠ ɞŭɞɨ ūŬɚɐɟɞɡ əŬɘ əŬŰŮɨɗɡɜůɖ Űɤɜ ŬˊɞɓŬɗɟɩɜ əɎɗŮŰɖ ůŮ ŬɡŰɐɜ. Ƀɘ 

ŬˊɞɓɎɗɟŮɠ Űɤɜ ŮˊɘɓŬŰɩɜ ŮəŰŮɑɜɞɜŰŬɘ ůŮ ŮɜɘŬɑɞ  ŮˊɑˊŮŭɞ, ůŮ ɡɣɧɛŮŰɟɞ ɛŮɟɘəɎ ŮəŬŰɞůŰɎ ɣɖɚɧŰŮɟɞ 

Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ Űɤɜ ɞŭɩɜ ˊɞɡ Űɘɠ ˊŮɟɘɓɎɚɚɞɡɜ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŬˊŬɘŰɞɨɜŰŬɘ ɟɎɛˊŮɠ ɔɘŬ Űɖɜ 

Ůɑůɞŭɞ ůŰɘɠ ŬˊɞɓɎɗɟŮɠ. Ƀɘ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ əŬɘ ɞɘ ŬˊɞɓɎɗɟŮɠ Ŭəɞɚɞɡɗɞɨɜ ŮɚŬűɟɩɠ 

ŰɞɝɞŮɘŭɐ ˊɞɟŮɑŬ, ɛŮ ɁɞŰɘɞŭɡŰɘəɐ ˊɟɞɠ ȸɞɟŮɘɞŬɜŬŰɞɚɘəɐ ŭɘŮɨɗɡɜůɖ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ 

ŬɜŰɑůŰɞɘɢɖ ŰɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ Űɖɠ ŮɘəɧɜŬɠ 2.3. ũɘŬ ɚɧɔɞɡɠ ůɡɛɓŬŰɧŰɖŰŬɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, 

ŰŬ ɢɟɩɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ Ůˊɘɛɏɟɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬŰɎ Űɖɜ 

Ŭˊɧŭɞůɖ Űɞɡ ůŰŬɗɛɞɨ çɄŮɘɟŬɘɎɠè ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɘɠ ůɢŮŭɘŬůŰɘəɏɠ ŬˊɞŭɧůŮɘɠ ɧɚɤɜ Űɤɜ 

ůŰŬɗɛɩɜ. 

 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ůŰŬɗɛɞɨ çȿŮɨəŬè, Űɞ ˊɚɎŰɞɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ ŰŬɡŰɑɕŮŰŬɘ əŬɘ ˊɎɚɘ, əŬŰɎ 

ˊɟɞůɏɔɔɘůɖ, ɛŮ Űɞ ˊɚɎŰɞɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ, ŭɘŬɜɨɞɜŰŬɠ ůɢŮŭɧɜ ɞɚɧəɚɖɟɞ Űɞ ɛɐəɞɠ Űɞɡɠ. Ƀɘ 

ůɡɜɗɐəŮɠ ůəɑŬůɖɠ ŭŮɜ ŮɡɜɞɞɨɜŰŬɘ Ŭˊɧ Űɖ ŭɘŮɨɗɡɜůɖ ˊɞɡ ɏɢŮɘ ŬəɞɚɞɡɗɖɗŮɑ əŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ, 

ɛŮ ŬˊɞŰɏɚŮůɛŬ ɞ ɖɚɘŬůɛɧɠ ɜŬ ŭɡůɢŮɟŬɑɜŮɘ ŬɘůɗɖŰɎ Űɘɠ ůɡɜɗɐəŮɠ ˊŬɟŬɛɞɜɐɠ ůŰɞɜ ůŰŬɗɛɧ, ɔŮɔɞɜɧɠ 

ˊɞɡ ɏɔɘɜŮ ŬɜŰɘɚɖˊŰɧ əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬˊɞŰɨˊɤůɖɠ. ɋůŰɧůɞ, ůŰɘɠ ŬˊɞɓɎɗɟŮɠ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ůɡɜŬɜŰɩɜŰŬɘ ŭɨɞ ŬɑɗɞɡůŮɠ ŬɜŬɛɞɜɐɠ ŮˊɘɓŬŰɩɜ, ɛɑŬ ůŮ əɎɗŮ ŬˊɞɓɎɗɟŬ. ȾŬŰɎ Űɞɜ 

ůɢŮŭɘŬůɛɧ ŰŬ əŰɑůɛŬŰŬ ŬˊɞŭɑŭɞɜŰŬɘ ɛŮ ɟɞɕ ɢɟɩɛŬ, ɞɘ Ůɜ ɚɧɔɤ, ɚɞɘˊɧɜ, ŬˊɞɓɎɗɟŮɠ ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ 

ůɢŮŭɘŬůŰɘəɎ ɛŮ ɟɞɕ ɢɟɩɛŬ. ȹɘŬɢɤɟɑɕɞɜŰŬɘ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ əŰɑůɛŬŰŬ ɢɎɟɖ ůŰɘɠ ɗɏůŮɤɜ 

əŬɗɐɛŮɜɤɜ ˊɞɡ ŮɛˊŮɟɘɏɢɞɡɜ.  

ɆɡɜɞɚɘəɎ ɞ ůŰŬɗɛɧɠ ŮɛˊŮɟɘɏɢŮɘ 86 ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, Ůə Űɤɜ ɞˊɞɑɤɜ ɞɘ 38 ɓɟɑůəɞɜŰŬɘ ůŰɘɠ 

ŬɑɗɞɡůŮɠ ŬɜŬɛɞɜɐɠ, Ůɜɩ əŬɘ ɞɘ ɡˊɧɚɞɘˊŮɠ 48 ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ əɎŰɤ Ŭˊɧ ůŰɏɔŬůŰɟŬ, ɢɤɟɑɠ 

ɤůŰɧůɞ ɜŬ ˊɟɞůŰŬŰŮɨɞɜŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɎ Ŭˊɧ Űɞɜ ɐɚɘɞ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ. ȾŬɘ ůŮ 

ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɡˊɎɟɢŮɘ ɛŮɔɎɚɞ ˊŮɟɘɗɩɟɘɞ ŰɞˊɞɗɏŰɖůɖɠ ŮˊɘˊɟɧůɗŮŰɤɜ ɗɏůŮɤɜ, əŬɗɩɠ 

ɛɧɚɘɠ ɏɜŬ ɛɘəɟɧ ŰɛɐɛŬ Űɞɡ ɛɐəɞɡɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ ɏɢŮɘ ŬɝɘɞˊɞɘɖɗŮɑ Ŭˊɧ ŬɡŰɐɜ Űɖɜ Ɏˊɞɣɖ. ɇɏɚɞɠ, 

ɞɘ ůɡɜɗɐəŮɠ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ ȷɀȺȷ ɛŮŰŬəɘɜɞɨɛŮɜɤɜ, ɛŮ ɢɟɐůɖ ɟɎɛˊŬɠ ɔɘŬ Űɖɜ 

ˊɟɞůɏɔɔɘůɖ Űɖɠ ŮəɎůŰɞŰŮ ŬˊɞɓɎɗɟŬɠ. 
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ȺɘəɧɜŬ 2.3: ɆŰŬɗɛɧɠ çȿŮɨəŬè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ ɢɟɐůɖ 

ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ Ŭˊɧ 

Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

2.2.3. ɆŰŬɗɛɧɠ çɅɏɜŰɖè 

 

Ƀ ůŰŬɗɛɧɠ çɅɏɜŰɖè, Űɞɡ ɞˊɞɑɞɡ ɖ ɘůŰɞɟɑŬ ŮɑɜŬɘ əɞɘɜɐ ɛŮ Űɞɡɠ ŭɨɞ ˊɟɞɖɔɞɨɛŮɜɞɡɠ ůŰŬɗɛɞɨɠ, 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ əŮɜŰɟɘəɐ ŬˊɞɓɎɗɟŬ ŰɞˊɞɗŮŰɖɛɏɜɖ ŬɜɎɛŮůŬ ůŮ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ, ɡˊɧ 

ɛɞɟűɐ ɜɖůɑŭŬɠ. ȼ ˊɟɞůɏɔɔɘůɖ Űɖɠ ɜɖůɑŭŬɠ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɛŮ Űɖ ɢɟɐůɖ ˊŮɕɞɔɏűɡɟŬɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɡˊɎɟɢɞɡɜ ŭɨɞ ŮɔəŬŰŮůŰɖɛɏɜŮɠ ˊŮɕɞɔɏűɡɟŮɠ ŭɘŮɟɢɧɛŮɜŮɠ ˊɎɜɤ Ŭˊɧ Űɘɠ 

ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ ůɢŮŭɘŬůŰɘəɎ ɛŮ ˊɟɎůɘɜɞ ɢɟɩɛŬ ůŰɖɜ 

ŬɜŰɑůŰɞɘɢɖ ŰɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ Űɖɠ ŮɘəɧɜŬɠ 2.4. ȼ ɛɑŬ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖɜ ŬˊɞɓɎɗɟŬ ůŰɞ ŭɡŰɘəɧ 
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Űɖɠ ɛɏɟɞɠ, ŮɜɩɜɞɜŰɎɠ Űɖ ɛŮ ɛɑŬ Ůə Űɤɜ ˊŮɟɘűŮɟŮɘŬəɩɜ Űɖɠ ɞŭɧɠ, Űɖɜ ɞŭɧ ũɞɨɜŬɟɖ əŬɘ ɖ Ɏɚɚɖ ůŰɞ 

ŬɜŬŰɞɚɘəɧ Űɖɠ Ɏəɟɞ, ŮɜɩɜɞɜŰɎɠ Űɖɜ Űɧůɞ ɛŮ Űɖɜ ɞŭɧ ũɞɨɜŬɟɖ, ɧůɞ əŬɘ ɛŮ Űɖɜ ɞŭɧ ȷɗɖɜɎɠ. ȹŮɝɘɎ 

əŬɘ ŬɟɘůŰŮɟɎ Űɖɠ ŬˊɞɓɎɗɟŬɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ˊɞɚɚɏɠ ůɘŭɖɟɞŰɟɞɢɘɏɠ, Ůə Űɤɜ ɞˊɞɑɤɜ ɛɧɜɞ ɞɘ 

ŭɨɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɞɡ ůŰŬɗɛɞɨ ɏɢɞɡɜ ŬˊɞŰɡˊɤɗŮɑ. ȼ ŬˊɞɓɎɗɟŬ əŬɘ 

ɞɘ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ɗɏůɖ Ŭˊɞəɚɑɜɞɡɜ ŮɚɎɢɘůŰŬ Ŭˊɧ Űɖ ŭɘŮɨɗɡɜůɖ 

ȷɜŬŰɞɚɐɠ - ȹɨůɖɠ. 

 

 

ȺɘəɧɜŬ 2.4: ɆŰŬɗɛɧɠ çɅɏɜŰɖè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ ɢɟɐůɖ 

ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ Ŭˊɧ 

Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

Ƀ ůŰŬɗɛɧɠ ˊŮɟɘɏɢŮɘ ɏɜŬ ůŰɏɔŬůŰɟɞ, ɛɐəɞɡɠ 75 ɛɏŰɟɤɜ əŬɘ ˊɚɎŰɞɡɠ 7 ɛɏŰɟɤɜ, ŰɞˊɞɗŮŰɖɛɏɜɞ ůŰɞ 

əɏɜŰɟɞ Űɖɠ ŬˊɞɓɎɗɟŬɠ, Űɞ ˊɚɎŰɞɠ Űɖɠ ɞˊɞɑŬɠ ŭŮɜ ŮɑɜŬɘ ůŰŬɗŮɟɧ ůŮ ɧɚɞ Űɞ ɛɐəɞɠ Űɖɠ, ɛŮ 
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ŬˊɞŰɏɚŮůɛŬ ůŮ ɎɚɚŬ ůɖɛŮɑŬ ɜŬ əŬɚɨˊŰŮŰŬɘ Ůɝô ɞɚɞəɚɐɟɞɡ Ŭˊɧ Űɞ ůŰɏɔŬůŰɟɞ əŬɘ ůŮ ɎɚɚŬ ɧɢɘ. Ƀ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ ůŰŬɗɛɞɨ ŮɡɜɞŮɑ Űɘɠ ůɡɜɗɐəŮɠ ůəɑŬůɖɠ. ȼ ŮˊɘűɎɜŮɘŬ Űɞɡ ůəɘŬɕɧɛŮɜɞɡ ɢɩɟɞ, 

ˊɞɡ ŮɑɜŬɘ ɞ ɓŬůɘəɧɠ ɢɩɟɞɠ əɑɜɖůɖɠ Űɤɜ ŬɜŬɛɏɜɞɜŰɤɜ ŮˊɘɓŬŰɩɜ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ, ˊŮɟɘɞɟɑɕŮŰŬɘ 

ŮɚŬűɟɩɠ Ŭˊɧ ɏɜŬ əŰɑůɛŬ ŰɞˊɞɗŮŰɖɛɏɜŬ ůŰɞ əɏɜŰɟɞ Űɖɠ ŬˊɞɓɎɗɟŬɠ. ɈˊɎɟɢŮɘ Ůˊɑůɖɠ ůŰɞɜ ɢɩɟɞ 

ŬɑɗɞɡůŬ ŬɜŬɛɞɜɐɠ. 

ȷˊɧ Űɘɠ 68 ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ůŰɞɜ ůŰŬɗɛɧ, ɞɘ 20 ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŬɑɗɞɡůŬ ŬɜŬɛɞɜɐɠ. ȳɚŮɠ ɞɘ 

ɡˊɧɚɞɘˊŮɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ůŰɞɜ əŮɜŰɟɘəɧ ɎɝɞɜŬ Űɞɡ ůŰŮɔɎůŰɟɞɡ, əɎŰɘ ˊɞɡ ɡˊɞŭŮɘəɜɨŮɘ ˊɤɠ 

ɏɢŮɘ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůɤůŰɐ Ŭɝɘɞˊɞɑɖůɖ, ɩůŰŮ ɜŬ ůɡɛˊŮɟɘɚɖűɗɞɨɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟŮɠ 

ɗɏůŮɘɠ ůŰɞɜ ˊŮɟɘɞɟɘůɛɏɜɞ ŭɘŬɗɏůɘɛɞ ůəɘŬɕɧɛŮɜɞ ɢɩɟɞ. ȾŬɘ ɞɘ ŭɨɞ ˊŮɕɞɔɏűɡɟŮɠ ŭɘŬɗɏŰɞɡɜ 

ŬɜŮɚəɡůŰɐɟŮɠ ůŮ əɎɗŮ ůɨɜŭŮůɐ Űɞɡɠ, ɔɘŬ Űɖ ŭɘŮɡəɧɚɡɜůɖ Űɤɜ ŮɝɡˊɖɟŮŰɞɨɛŮɜɤɜ ȷɀȺȷ 

ɛŮŰŬəɘɜɞɨɛŮɜɤɜ. 

 

2.2.4. ɆŰŬɗɛɧɠ çɇŬɨɟɞɠè 

 

Ƀ ůŰŬɗɛɧɠ çɇŬɨɟɞɠè ŮɑɜŬɘ ˊɞɚɨ ɜŮɧŰŮɟɞɠ ɢɟɞɜɞɚɞɔɘəɎ Ŭˊɧ Űɞɡɠ ˊɟɞɖɔɞɨɛŮɜɞɡɠ, əŬɗɩɠ ɝŮəɑɜɖůŮ 

Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɛɧɚɘɠ Űɞ 2014, ˊŬɟɧŰɘ ɖ əŬŰŬůəŮɡɐ Űɞɡ ŮɑɢŮ ɐŭɖ ɞɚɞəɚɖɟɤɗŮɑ Ŭˊɧ Űɞ 2008 [32]. 

ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ əŮɜŰɟɘəɐ ŬˊɞɓɎɗɟŬ ůŮ ɛɞɟűɐ ɜɖůɑŭŬɠ, ŰɞˊɞɗŮŰɖɛɏɜɖ ůŰɖ ůɡɛɓɞɚɐ Űɖɠ ɞŭɞɨ 

ȺůŰŬɡɟɤɛɏɜɞɡ ɛŮ Űɖ ɚŮɤűɧɟɞ ȾɤɜůŰŬɜŰɘɜɞɡˊɧɚŮɤɠ, ůŰɘɠ ŮɟɔŬŰɘəɏɠ əŬŰɞɘəɑŮɠ Űɖɠ ɞɛɩɜɡɛɖɠ 

ˊŮɟɘɞɢɐɠ. ȼ ˊɟɞůɏɔɔɘůɖ Űɖɠ ɜɖůɑŭŬɠ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɛŮ Űɖɜ ɨˊŬɟɝɖ ˊŮɕɞɔɏűɡɟŬɠ ˊɞɡ 

ɓɟɑůəŮŰŬɘ ůŰɖɜ ŬɜŬŰɞɚɘəɐ ˊɚŮɡɟɎ Űɖɠ ŬˊɞɓɎɗɟŬɠ. ȼ ˊŮɕɞɔɏűɡɟŬ ůɡɜŭɏŮɘ Űɖ ɜɖůɑŭŬ ɛŮ Űɘɠ ŭɨɞ 

ˊŮɟɘűŮɟŮɘŬəɏɠ Űɖɠ ɞŭɞɨɠ, Űɖɜ ɞŭɧ ȾɞɟɡŰůɎɠ ůŰŬ ȸɧɟŮɘŬ əŬɘ Űɖɜ ɞŭɧ ȾɤɜůŰŬɜŰɘɜɞɡˊɧɚŮɤɠ ůŰŬ 

ɁɧŰɘɎ Űɖɠ. ɆŰɞ ɓɧɟɘɞ ɛɏɟɞɠ Űɖɠ ŬˊɞɓɎɗɟŬɠ ůɡɜŬɜŰɩɜŰŬɘ ŭɨɞ ůɘŭɖɟɞŰɟɞɢɘɏɠ əŬɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ 

Űɖɠ ɛɑŬ. ȷˊɧ ŬɡŰɏɠ, ɛɧɜɞ ɞɘ ŭɨɞ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ŮˊŬűɐ ɛŮ Űɞɜ ůŰŬɗɛɧ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ 

Űɖɜ ŮɝɡˊɖɟɏŰɖůɐ Űɞɡ Ŭˊɧ Űɞɜ ɄɟɞŬůŰɘŬəɧ əŬɘ ɏɢɞɡɜ ŬˊɞŰɡˊɤɗŮɑ ůŰɞ ŰɞˊɞɔɟŬűɘəɧ ůɢɏŭɘɞ Űɖɠ 

ŮɘəɧɜŬɠ 2.5. ȼ ŬˊɞɓɎɗɟŬ əŬɘ ɞɘ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ɗɏůɖ ŮɑɜŬɘ 

ˊɟɞůŬɜŬŰɞɚɘůɛɏɜŮɠ ɛŮ ɁɞŰɘɞŭɡŰɘəɐ ˊɟɞɠ ȸɞɟɘɞŬɜŬŰɞɚɘəɐ ŭɘŮɨɗɡɜůɖ. 

ȳˊɤɠ ŭɘŬəɟɑɜŮŰŬɘ, Űɞ ůŰɏɔŬůŰɟɞ Űɞɡ ůŰŬɗɛɞɨ, ɛɐəɞɡɠ 50 ɛɏŰɟɤɜ əŬɘ ˊɚɎŰɞɡɠ 7 ɛɏŰɟɤɜ, ŮɑɜŬɘ əŬɘ 

ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ŰɞˊɞɗŮŰɖɛɏɜɞ ůŰɞ əɏɜŰɟɞ Űɖɠ ŬˊɞɓɎɗɟŬɠ, əŬɚɨˊŰɞɜŰŬɠ ɞɚɧəɚɖɟɞ Űɞ 

ˊɚɎŰɞɠ Űɖɠ ůŰŬ ůŰŮɜɧŰŮɟŬ ůɖɛŮɑŬ Űɖɠ, əŬɗɩɠ Űɞ ˊɚɎŰɞɠ Űɖɠ ŬˊɞɓɎɗɟŬɠ ŮɑɜŬɘ ɛŮŰŬɓŬɚɚɧɛŮɜɞ. 

ɄŬɟɧŰɘ ɖ ˊɟɞůŰŬůɑŬ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ ůŰɏɔŬůŰɟɞ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ ŭŮɜ ŮɑɜŬɘ ɖ ɘŭŬɜɘəɐ, ɖ əŬŰɎůŰŬůɖ 

ɓŮɚŰɘɩɜŮŰŬɘ Ŭˊɧ Űɖɜ ɨˊŬɟɝɖ ŬɑɗɞɡůŬɠ ŬɜŬɛɞɜɐɠ ůŰɞɜ ɢɩɟɞ, ɘəŬɜɐɠ ɜŬ űɘɚɞɝŮɜɐůŮɘ ɛɏɢɟɘ 20 

əŬɗɐɛŮɜɞɡɠ ŮˊɘɓɎŰŮɠ. 

ȰɜŬ ɛŮɘɞɜɏəŰɖɛŬ Űɞɡ ůŰŬɗɛɞɨ ŮɑɜŬɘ ˊɤɠ ŭŮɜ ˊŮɟɘɚŬɛɓɎɜŮɘ ɎɚɚŮɠ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ˊɏɟŬɜ 

ŮəŮɑɜɤɜ ˊɞɡ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ůŰɖɜ ŬɑɗɞɡůŬ ŬɜŬɛɞɜɐɠ. ɋɠ Ůə ŰɞɨŰɞɡ, ˊŮɟɘɞɟɑɕŮŰŬɘ ůɖɛŬɜŰɘəɎ 

ɞɘ ɎɜŮůɖ Űɤɜ ɛŮŰŬəɘɜɞɨɛŮɜɤɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ɤɟɩɜ Ŭɘɢɛɐɠ. ȼ ˊŮɕɞɔɏűɡɟŬ ŭɘŬɗɏŰŮɘ 

ŬɜŮɚəɡůŰɐɟŮɠ əŬɘ ůŰŬ ŰɟɑŬ ůɖɛŮɑŬ ůɨɜŭŮůɐɠ Űɖɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ɢɟɐůɖɠ Űɞɡ ůŰŬɗɛɞɨ Ŭˊɧ ɎŰɞɛŬ 

ɛŮ əɘɜɖŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ. 
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ȺɘəɧɜŬ 2.5: ɆŰŬɗɛɧɠ çɇŬɨɟɞɠè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ 

ɢɟɐůɖ ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ 

Ŭˊɧ Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

 

2.2.5. ɆŰŬɗɛɧɠ çɅɞɡűè 

 

Ƀ ůŰŬɗɛɧɠ çɅɞɡűè, ɧˊɤɠ əŬɘ Ɏɚɚɞɘ ˊɟɞŬɜŬűŮɟɧɛŮɜɞɘ ůŰŬɗɛɞɑ, ɚŮɘŰɞɨɟɔɖůŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Űɞ 

1884 Ŭˊɧ Űɖɜ ŮŰŬɘɟɑŬ ɆɄȷɄ. ȷˊɧ Űɞ 1904 ŮɝɡˊɖɟŮŰɞɨůŮ əŬɘ ŭɟɞɛɞɚɧɔɘŬ Űɖɠ ȺŰŬɘɟɑŬɠ Ⱥɚɚɖɜɘəɩɜ 

Ɇɘŭɖɟɞŭɟɧɛɤɜ, ŬˊɞŰŮɚɩɜŰŬɠ ɔɘŬ ɢɟɧɜɘŬ Űɖɜ ŮɛˊɞɟŮɡɛŬŰɘəɐ ɓɎůɖ Űɤɜ Ůɚɚɖɜɘəɩɜ ůɘŭɖɟɞŭɟɧɛɤɜ. 
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ȷˊɧ Űɞ 2007, ɏŰɞɠ əŬŰɎ Űɞ ɞˊɞɑɞ ŬɜŬəŬɘɜɑůŰɖəŮ ŮəŰŮŰŬɛɏɜŬ, ŬɜɐəŮɘ ˊɚɏɞɜ ůŰɞ ŭɡɜŬɛɘəɧ Űɞɡ 

ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ. Ƀ ůɡɔəŮəɟɘɛɏɜɞɠ ůŰŬɗɛɧɠ ŮɑɜŬɘ ɝŬəɞɡůŰɧɠ əŬɘ ˊɞɚɡůɡɕɖŰɖɛɏɜɞɠ, 

əŬɗɩɠ ɏɜŬ ɛɏɟɞɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ Űɞɡ ɚŮɘŰɞɡɟɔŮɑ Ŭˊɧ Űɞ 1997 ɤɠ ůɘŭɖɟɞŭɟɞɛɘəɧɠ ˊɞɚɡɢɩɟɞɠ 

ˊɞɚɘŰɘůɛɞɨ, ɡˊɧ Űɖɜ ɞɜɞɛŬůɑŬ çɇɞ Űɟɏɜɞ Űɞɡ Ʌɞɡűè. ɇɞ ɛɞɜŬŭɘəɧ ŬɡŰɧ ůŰɞɜ əɧůɛɞ ɇɟɏɜɞ ï 

ŪɏŬŰɟɞ űɘɚɞɝŮɜŮɑ ɗŮŬŰɟɘəɏɠ, ɢɞɟŮɡŰɘəɏɠ əŬɘ ɛɞɡůɘəɏɠ ˊŬɟŬůŰɎůŮɘɠ əŬɘ ŮəɗɏůŮɘɠ ůŮ ŮɜɜɏŬ 

əŬŰɎɚɚɖɚŬ ŭɘŬɛɞɟűɤɛɏɜŬ ˊŬɚŬɘɎ ɓŬɔɧɜɘŬ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ůŰŮɔɎɕŮɘ ŮůŰɘŬŰɧɟɘŬ əŬɘ ɛˊŬɟ [33]. 

 

 

ȺɘəɧɜŬ 2.6: ɆŰŬɗɛɧɠ çɅɞɡűè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ ɢɟɐůɖ 

ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ Ŭˊɧ 

Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

Ƀ ůŰŬɗɛɧɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɠ ůŰɖɜ ɞɛɩɜɡɛɖ ˊŮɟɘɞɢɐ, ůŰŬ ɧɟɘŬ Űɤɜ ŭɐɛɤɜ ȷɗɐɜŬɠ əŬɘ ɇŬɨɟɞɡ 

əŬɘ ɔŮɘŰɜɘɎɕŮɘ ɛŮ Űɖ ȿŮɤűɧɟɞ ȾɤɜůŰŬɜŰɘɜɞɡˊɧɚŮɤɠ, Ŭˊɧ ɧˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬɘ ɖ 

Ůɑůɞŭɞɠ Űɧůɞ ůŰɞɜ ˊɞɚɘŰɘůɛɘəɧ ɢɩɟɞ ɧůɞ əŬɘ ůŰɘɠ Ůɜ ɚŮɘŰɞɡɟɔɑŬ ŬˊɞɓɎɗɟŮɠ. Ƀɘ ɚŮɘŰɞɡɟɔɘəɏɠ 

ŬˊɞɓɎɗɟŮɠ ŮɑɜŬɘ ŭɨɞ əŬɘ ɖ ˊɟɞůɏɔɔɘůɐ Űɞɡɠ ɔɑɜŮŰŬɘ ɛŮ ɟɎɛˊŮɠ. Ƀɘ ůɡɟɛɞɑ ɛˊɞɟɞɨɜ ɜŬ əɘɜɖɗɞɨɜ 

Ůˊɑ Űɟɘɩɜ ůɘŭɖɟɞŭɟɞɛɘəɩɜ ɔɟŬɛɛɩɜ. ɇɞ ůɨůŰɖɛŬ ɔɟŬɛɛɩɜ əŬɘ ŬˊɞɓŬɗɟɩɜ ɏɢŮɘ ɁɞŰɘɞŭɡŰɘəɐ ˊɟɞɠ 
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ȸɞɟŮɘɞŬɜŬŰɞɚɘəɐ ŭɘŮɨɗɡɜůɖ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ ŰɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ Űɖɠ ŮɘəɧɜŬɠ 

2.6. 

ɆŰɘɠ ŭɨɞ ŬˊɞɓɎɗɟŮɠ ɡˊɎɟɢɞɡɜ ůɡɜɞɚɘəɎ ŰɞˊɞɗŮŰɖɛɏɜŬ ŰɟɑŬ ůŰɏɔŬůŰɟŬ, ɛɐəɞɡɠ 50 ɛɏŰɟɤɜ əŬɘ 

ˊɚɎŰɞɡɠ 6.5 ɛɏŰɟɤɜ ɏəŬůŰɞ. ȺɑɜŬɘ ŮɛűŬɜɏɠ ˊɤɠ ɡˊɎɟɢŮɘ ɛŮɔɎɚɖ ŮˊɘűɎɜŮɘŬ ůəɘŬɕɧɛŮɜɞɡ ɢɩɟɞɡ 

ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ ɛŮŰŬəɘɜɞɨɛŮɜɤɜ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ɏɜŬ Ŭˊɧ ŰŬ ůŰɏɔŬůŰɟŬ űɘɚɞɝŮɜŮɑ əŬɘ 

ŬɑɗɞɡůŬ ŬɜŬɛɞɜɐɠ ŮˊɘɓŬŰɩɜ. Ƀ ůŰŬɗɛɧɠ ˊŮɟɘɏɢŮɘ ůɡɜɞɚɘəɎ 80 ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, Ůə Űɤɜ ɞˊɞɑɤɜ 

ɞɘ 20 ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŬɑɗɞɡůŬ ŬɜŬɛɞɜɐɠ. Ƀɘ ɡˊɧɚɞɘˊŮɠ ɗɏůŮɘɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɠ Ůˊɑ Űɞɡ 

əŮɜŰɟɘəɞɨ ɎɝɞɜŬ Űɖɠ əɎɗŮ ŬˊɞɓɎɗɟŬɠ. 

 

2.2.6. ɆŰŬɗɛɧɠ çȷɗɐɜŬè 

 

Ƀ ůŰŬɗɛɧɠ çȷɗɐɜŬè, ŮɡɟɨŰŮɟŬ ɔɜɤůŰɧɠ ɤɠ çɆŰŬɗɛɧɠ ȿŬɟɑůɖɠè, ŬˊɞŰŮɚŮɑ Űɞɜ əɡɟɘɧŰŮɟɞ 

ůɘŭɖɟɞŭɟɞɛɘəɧ ůŰŬɗɛɧ ůŰɖɜ ȺɚɚɎŭŬ əŬɘ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ɛŮɔŬɚɨŰŮɟɞɡɠ ůŰŬ ȸŬɚəɎɜɘŬ. ȺɝɡˊɖɟŮŰŮɑ 

Űɧůɞ ŮˊɘɓŬŰɘəɎ ɧůɞ əŬɘ ŮɛˊɞɟɘəɎ ŭɟɞɛɞɚɧɔɘŬ Űɟɏɜɤɜ ˊɟɞɠ ŪŮůůŬɚɞɜɑəɖ, ɉŬɚəɑŭŬ, ȹɘŮɗɜɏɠ 

ȷŮɟɞŭɟɧɛɘɞ çȺɚŮɡɗɏɟɘɞɠ ȸŮɜɘɕɏɚɞɠè, ȾɘɎŰɞ, ȾŬɚŬɛˊɎəŬ əŬɘ ȿɘŬɜɞəɚɎŭɘ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ 

ŮɔəŬŰŬůŰɎůŮɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɐɛŮɟŬ ɝŮəɑɜɖůŮ Űɞ 1904, ŬɚɚɎ ɤɠ Ŭɟɢɘəɐ ɖɛŮɟɞɛɖɜɑŬ 

əŬŰŬůəŮɡɐɠ Űɞɡ ɗŮɤɟŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ Űɞ 1884, ɧŰŬɜ ɚŮɘŰɞɨɟɔɖůŮ ˊɟɩŰɖ űɞɟɎ ůŮ ˊŬɟŬəŮɑɛŮɜɞ 

ɢɩɟɞ ɞ çɆŰŬɗɛɧɠ ɄŮɚɞˊɞɜɜɐůɞɡè, Űɞɡ ɞˊɞɑɞɡ ɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛŮŰŬűɏɟɗɖəŬɜ Űɞ 2005 ůŰɞɜ 

ůŰŬɗɛɧ çȷɗɐɜŬè. ȼ ůɘŭɖɟɞŭɟɞɛɘəɐ ůɨɜŭŮůɖ Űɖɠ ȷɗɐɜŬɠ ɛŮ Űɖ ȿɎɟɘůŬ, Űɖ ůɖɛŬɜŰɘəɧŰŮɟɖ ˊɧɚɖ 

əɞɜŰɎ ůŰɞ ɓɧɟŮɘɞ Ɏəɟɞ Űɖɠ ůɘŭɖɟɞŭɟɞɛɘəɐɠ ɔɟŬɛɛɐɠ ŮəŮɑɜɖ Űɖɜ Ůˊɞɢɐ, ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɜ Ŭˊɧ 

Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ ůŰŬɗɛɧ, Ůɝô ɞɡ əŬɘ ɖ Ŭɟɢɘəɐ ŬɜŮˊɑůɖɛɖ ɞɜɞɛŬůɑŬ Űɞɡ. ȼ ɞɜɞɛŬůɑŬ çɆŰŬɗɛɧɠ 

ȿŬɟɑůɖɠè ɧɛɤɠ ŮɑɜŬɘ ŭɘŬŭŮŭɞɛɏɜɖ Ŭəɧɛɖ əŬɘ ůŮ ɧůɞɡɠ ŭŮ ɔɜɤɟɑɕɞɡɜ Űɖɜ ɘůŰɞɟɑŬ Űɞɡ ůŰŬɗɛɞɨ, 

ɚɧɔɤ Űɞɡ ɞɛɩɜɡɛɞɡ ůŰŬɗɛɞɨ Űɞɡ ɛŮŰɟɧ ˊɞɡ ɓɟɑůəŮŰŬɘ ˊɚɖůɑɞɜ, ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ŬɜŰŬˊɧəɟɘůɖ Űɤɜ ŭɨɞ ɛɏůɤɜ [34]. 

Ƀ ůŰŬɗɛɧɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɠ ůŰɖɜ ȷɗɖɜŬɥəɐ ůɡɜɞɘəɑŬ ɛŮ Űɞ ɧɜɞɛŬ ɆŰŬɗɛɧɠ ȿŬɟɑůɖɠ, 

Űɞˊɤɜɨɛɘɞ ˊɞɡ ŬˊɞəŰɐɗɖəŮ ŮɝŬɘŰɑŬɠ Űɖɠ əɞɛɓɘəɧŰɖŰŬɠ əŬɘ Űɖɠ ůɖɛŬůɑŬɠ Űɞɡ. ũŮɘŰɜɘɎɕŮɘ ɛŮ Űɖɜ 

ɞŭɧ Ɇɘŭɖɟɞŭɟɧɛɤɜ əŬɘ ɖ Ůɑůɞŭɞɠ ůŰɞ ɢɩɟɞ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɘɠ ɞŭɞɨɠ ȹɞɛɞəɞɨ əŬɘ 

ŪŮɧŭɤɟɞɡ ȹɖɚɘɔɘɎɜɜɖ. ȹɘŬɗɏŰŮɘ ɛɑŬ ˊɚŮɡɟɘəɐ əŬɘ ŭɨɞ əŮɜŰɟɘəɏɠ ŬˊɞɓɎɗɟŮɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ 

ɔɟŬɛɛɏɠ ŮɜŬˊɧɗŮůɖɠ ŬɛŬɝɞůŰɞɘɢɘɩɜ. ɆŮ ɚŮɘŰɞɡɟɔɑŬ ɓɟɑůəɞɜŰŬɘ ůɐɛŮɟŬ ɞɘ ŰɏůůŮɟɘɠ 

ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ ˊɞɡ ŮɑɜŬɘ ˊŬɟŬəŮɑɛŮɜŮɠ ůŰɘɠ ŬˊɞŰɡˊɤɛɏɜŮɠ ŬˊɞɓɎɗɟŮɠ. ȼ ŭɘŮɨɗɡɜůɖ Űɤɜ 

ɔɟŬɛɛɩɜ əŬɘ Űɤɜ ŬˊɞɓŬɗɟɩɜ ŬəɞɚɞɡɗŮɑ, ɛŮ ɛɘəɟɐ Ŭˊɧəɚɘůɖ, Űɞɜ ɎɝɞɜŬ ȸɞɟɟɎ ï ɁɧŰɞɡ. 

 

ȼ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ ůŰŬɗɛɞɨ, ˊɞɡ ŮɑɜŬɘ ŮɛűŬɜɐɠ ůŰɖɜ ŰɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ Űɖɠ ŮɘəɧɜŬɠ 2.7, 

ŬɜŰŬɜŬəɚɎ əŬɘ Űɖ ɢɟɖůɘɛɧŰɖŰɎ Űɞɡ, əŬɗɩɠ ɏɜŬɠ ůŰŬɗɛɧɠ ˊɞɡ ŮɝɡˊɖɟŮŰŮɑ əŬɗɖɛŮɟɘɜɎ ŮəŬŰɞɜŰɎŭŮɠ 

ɎŰɞɛŬ əɘɜɞɨɛŮɜŬ ˊɟɞɠ ˊɞɘəɑɚɞɡɠ ˊɟɞɞɟɘůɛɞɨɠ ɞűŮɑɚŮɘ ɜŬ ŭɘŬɗɏŰŮɘ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ. Ƀɘ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŮɠ ŬˊɞɓɎɗɟŮɠ ŮɛűŬɜɑɕɞɜŰŬɘ ɜŬ ŭɘŬɗɏŰɞɡɜ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ 

ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ ŬɡŰɞɨ Űɞɡ ůəɞˊɞɨ, əŬɗɩɠ ŭɘŬɗɏŰɞɡɜ Ůɡɟɨ ɢɩɟɞ ɛŮŰŬəɑɜɖůɖɠ, ɛŮɔɎɚŬ 

ůŰɏɔŬůŰɟŬ, ŬɟəŮŰɏɠ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ əɡɚɘɧɛŮɜŮɠ ůəɎɚŮɠ əŬɘ ŬɜŮɚəɡůŰɐɟŮɠ 

ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɞɡ ŮˊɘɓŬŰɘəɞɨ əɞɘɜɞɨ. ȺˊɘˊɟɞůɗɏŰɤɠ, ɞ ůŰŮɔŬɕɧɛŮɜɞɠ ŭɘɎŭɟɞɛɞɠ ˊɞɡ 

ůɡɜŭɏŮŰŬɘ əɎɗŮŰŬ ɛŮ Űɘɠ ŬˊɞɓɎɗɟŮɠ ɞŭɖɔŮɑ ůŰɘɠ əŰɘɟɘŬəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡ ůŰŬɗɛɞɨ, ůŰɘɠ ɞˊɞɑŮɠ 
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ɡˊɎɟɢŮɘ əŬűŮŰɏɟɘŬ əŬɘ ŬɑɗɞɡůŮɠ ŬɜŬɛɞɜɐɠ, ɔɘŬ Űɞɡɠ ŮˊɘɓɎŰŮɠ Űɤɜ ɞˊɞɑɤɜ ɖ ŬɜŬɛɞɜɐ ůŰɞɜ ůŰŬɗɛɧ 

ˊɟɞɓɚɏˊŮŰŬɘ ɜŬ ŮɑɜŬɘ ˊɘɞ ɛŬəɟɧɢɟɞɜɖ. 

 

 

ȺɘəɧɜŬ 2.7: ɆŰŬɗɛɧɠ çȷɗɐɜŬè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ ɢɟɐůɖ 

ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ Ŭˊɧ 

Google Earth 

 

Ƀɘ ŭɨɞ əŮɜŰɟɘəɏɠ ŬˊɞɓɎɗɟŮɠ ŭɘŬɗɏŰɞɡɜ ůŰɏɔŬůŰɟŬ ˊɚɎŰɞɡɠ 10.4 ɛɏŰɟŬ, ɧůɞ əŬɘ Űɞ ɛɏɔɘůŰɞ ˊɚɎŰɞɠ 

Űɤɜ ŬˊɞɓŬɗɟɩɜ əŬɘ ɛɐəɞɡɠ 185.8 ɛɏŰɟŬ ɖ ɛɑŬ əŬɘ 168.2 ɛɏŰɟŬ ɖ Ɏɚɚɖ. ɇɞ ůŰɏɔŬůŰɟɞ Űɖɠ 

ˊɚŮɡɟɘəɐɠ ŬˊɞɓɎɗɟŬɠ ɏɢŮɘ ˊɚɎŰɞɠ 5.7 ɛɏŰɟŬ, əŬɚɨˊŰɞɜŰŬɠ Ůˊɑůɖɠ ɞɚɧəɚɖɟɖ Űɖɜ ŬɜŰɑůŰɞɘɢɖ 

ŭɘɎůŰŬůɐ Űɖɠ əŬɘ ɛɐəɞɠ 120.6 ɛɏŰɟŬ. Ƀ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ ůŰŬɗɛɞɨ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɤɜ 

ůŰŮɔɎůŰɟɤɜ ŭŮɜ ŮɑɜŬɘ ɘŭŬɜɘəɧɠ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ, Űɞ ɛŮɔɎɚɞ ɧɛɤɠ ˊɚɎŰɞɠ Űɞɡɠ, 

ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ˊŬɟŬəŮɑɛŮɜŬ ůŰɞɘɢŮɑŬ, ɧˊɤɠ ŰŬ əŰɑɟɘŬ Űɞɡ ůŰŬɗɛɞɨ, ɓŮɚŰɘɩɜɞɡɜ ůɖɛŬɜŰɘəɎ 

Űɖɜ əŬŰɎůŰŬůɖ, əŬɗɩɠ ŭŮɜ ŮˊɘŰɟɏˊɞɡɜ ɛŮɔɎɚɖ ŭɘɏɚŮɡůɖ Űɤɜ ŬəŰɘɜɩɜ Űɞɡ ɐɚɘɞɡ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ. 
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ȺɘəɧɜŬ 2.8: ɆŰŬɗɛɧɠ çȷɗɐɜŬè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, 

ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

ɆŰɞ ɢɩɟɞ Űɤɜ ŬˊɞɓŬɗɟɩɜ ɡˊɎɟɢɞɡɜ ůɡɜɞɚɘəɎ 192 ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, 32 Ůə Űɤɜ ɞˊɞɑɤɜ 

ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ˊɚŮɡɟɘəɐ ŬˊɞɓɎɗɟŬ əŬɘ ɞɘ ɡˊɧɚɞɘˊŮɠ 160 ŮɑɜŬɘ ɘůɞɛɞɘɟŬůɛɏɜŮɠ ůŰɘɠ ŭɨɞ 

əŮɜŰɟɘəɏɠ ŬˊɞɓɎɗɟŮɠ. Ⱥˊɘˊɚɏɞɜ, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ɜɤɟɑŰŮɟŬ, ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ɡˊɎɟɢɞɡɜ əŬɘ 

ůŰɘɠ əŰɘɟɘŬəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɤɜ ɢɩɟɤɜ ŬɜŬɛɞɜɐɠ. ȼ əŬŰŬůəŮɡɐ Űɞɡ ɢɩɟɞɡ ŮɑɜŬɘ ŰɏŰɞɘŬ ˊɞɡ 

ŭɨɜŬŰŬɘ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ ȷɀȺȷ. 

 

2.2.7. ɆŰŬɗɛɧɠ çȯɔɘɞɘ ȷɜɎɟɔɡɟɞɘè 

 

Ƀ ůŰŬɗɛɧɠ çȯɔɘɞɘ ȷɜɎɟɔɡɟɞɘè əŬŰŬůəŮɡɎůŰɖəŮ Űɞ 2010, ɔɘŬ Űɖɜ ŬɜŰɘəŬŰɎůŰŬůɖ Űɞɡ ˊŬɚŬɘɞɨ 

ůŰŬɗɛɞɨ Űɤɜ ȷɔɑɤɜ ȷɜŬɟɔɨɟɤɜ, ˊɞɡ ɚŮɘŰɞɡɟɔɞɨůŮ ůŮ əɞɜŰɘɜɐ ŭɘŮɨɗɡɜůɖ ɤɠ Űɞ əŬɚɞəŬɑɟɘ Űɞɡ 

2007. ȸɟɑůəŮŰŬɘ ůŰɖɜ ɞɛɩɜɡɛɖ ˊŮɟɘɞɢɐ, ůŰɖ ůɡɛɓɞɚɐ Űɤɜ ɞŭɩɜ ȹɖɛɞəɟŬŰɑŬɠ əŬɘ ɊŬɟɩɜ, ɏɜŬɜŰɘ 

Űɖɠ ˊɚŬŰŮɑŬɠ Ⱦɞəəɘɜɞˊɞɨɚɞɡ. ȹɘŬɗɏŰŮɘ ŭɨɞ əŮɜŰɟɘəɏɠ ŬˊɞɓɎɗɟŮɠ, ɛŮ Űɖɜ əɑɜɖůɖ Ŭˊɧ əŬɘ ˊɟɞɠ 

ŬɡŰɏɠ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ŰɏůůŮɟɘɠ ůɘŭɖɟɞŰɟɞɢɘɏɠ, ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ Űɖ ŭɘŮɨɗɡɜůɖ ȸɞɟɟɎ ï 

ɁɧŰɞɡ.  

 

Ƀ ůŰŬɗɛɧɠ ŬɜŬˊŰɨůůŮŰŬɘ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ: ȼ Ůɑůɞŭɞɠ əŬɘ ŰŬ ŮəŭɞŰɐɟɘŬ ŮɘůɘŰɖɟɑɤɜ ɓɟɑůəɞɜŰŬɘ ůŰɞ 

ŮˊɑˊŮŭɞ Űɞɡ ŭɟɧɛɞɡ, Ůɜɩ ɞɘ ŬˊɞɓɎɗɟŮɠ ɓɟɑůəɞɜŰŬɘ ůŮ əŬŰɩŰŮɟɞ ŮˊɑˊŮŭɞ, ˊɞɡ ˊɟɞůŮɔɔɑɕŮŰŬɘ ɛŮ 

ɢɟɐůɖ əɚɘɛŬəɩɜ əŬɘ ŬɜŮɚəɡůŰɐɟɤɜ. ȿɧɔɤ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ůŰŬɗɛɞɨ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, ŰŬ 

ůŰɏɔŬůŰɟŬ ŭŮɜ Ŭəɞɚɞɡɗɞɨɜ Űɖ ůɡɜɖɗɘůɛɏɜɖ ɚɞɔɘəɐ əŬŰŬůəŮɡɐɠ. ɈˊɎɟɢŮɘ ɏɜŬ ůŰɏɔŬůŰɟɞ ˊɚɎŰɞɡɠ 

20 ɛɏŰɟɤɜ əŬɘ ɛɐəɞɡɠ 46 ɛɏŰɟɤɜ ˊɞɡ əŬɚɨˊŰŮɘ Űɞ Ɏɜɤ ŮˊɑˊŮŭɞ Űɖɠ əŬŰŬůəŮɡɐɠ, ˊɟɞůŰŬŰŮɨɞɜŰŬɠ 

Ůˊɑůɖɠ Ŭˊɧ Űɞɜ ɐɚɘɞ ɛɏɟɞɠ Űɖɠ ůəɎɚŬɠ əŬɘ Űɞɡ əɎŰɤ Ůˊɘˊɏŭɞɡ əŬɘ ŰɏůůŮɟŬ ɛɘəɟɧŰŮɟŬ ůŰɏɔŬůŰɟŬ 

ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ ŭɨɞ ŬˊɞɓŬɗɟɩɜ. ɇŬ ůŰɏɔŬůŰɟŬ Űɞɡ ɜɧŰɘɞɡ ŰɛɐɛŬŰɞɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ ɏɢɞɡɜ 
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ɛɐəɞɠ 48.8 ɛɏŰɟŬ ůŰɖ ŭɡŰɘəɐ ŬˊɞɓɎɗɟŬ əŬɘ 50 ɛɏŰɟŬ ůŰɖɜ ŬɜŬŰɞɚɘəɐ ŬˊɞɓɎɗɟŬ, Ůɜɩ Űɞɡ ɓɧɟŮɘɞɡ 

ŰɛɐɛŬŰɞɠ ɏɢɞɡɜ ɛɐəɞɠ 25 ɛɏŰɟŬ əŬɘ 15.5 ɛɏŰɟŬ ŬɜŰɑůŰɞɘɢŬ. ɇɞ ˊɚɎŰɞɠ Űɞɡɠ ŮɑɜŬɘ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ 6 ˊŮɟɑˊɞɡ ɛɏŰɟŬ, ˊɟɞůŬɟɛɞůɛɏɜɞ ůŰɞ ˊɚɎŰɞɠ Űɖɠ ŬˊɞɓɎɗɟŬɠ. ɆŰɖɜ ˊɟɞůŰŬůɑŬ Ŭˊɧ ŰŬ 

əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ůɡɛɓɎɚŮɘ Ůˊɑůɖɠ ɞ ˊŮɕɧŭɟɞɛɞɠ ˊɞɡ ŭɘɏɟɢŮŰŬɘ əɎɗŮŰŬ ˊɎɜɤ Ŭˊɧ Űɘɠ ŬˊɞɓɎɗɟŮɠ, 

əŬɘ ŬˊɞŭɑŭŮŰŬɘ ůŰɞ ůɢɏŭɘɞ ɛŮ ɛɤɓ ŭɘŬəŮəɞɛɛɏɜɖ ɔɟŬɛɛɐ. 

 

 

ȺɘəɧɜŬ 2.9: ɆŰŬɗɛɧɠ çȯɔɘɞɘ ȷɜɎɟɔɡɟɞɘè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ 

ɛŮ ɢɟɐůɖ ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ 

ŮɘəɧɜŬ Ŭˊɧ Google Earth 

 

Ƀɘ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ŬɜɏɟɢɞɜŰŬɘ ůɡɜɞɚɘəɎ ůŮ 108 ɗɏůŮɘɠ, ɧɚŮɠ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ůŰɞɜ əŮɜŰɟɘəɧ 

ɎɝɞɜŬ Űɤɜ ŬˊɞɓŬɗɟɩɜ əŬɘ ůŮ ŰɛɐɛŬŰŬ ˊɞɡ əŬɚɨˊŰɞɜŰŬɘ ŮɑŰŮ Ŭˊɧ ůŰɏɔŬůŰɟŬ ŮɑŰŮ Ŭˊɧ əŬŰŬůəŮɡɏɠ 

Űɞɡ Ɏɜɤ Ůˊɘˊɏŭɞɡ Űɞɡ ůŰŬɗɛɞɨ. ũɘŬ Űɖɜ ˊɟɞůɏɔɔɘůɖ Űɞɡ əɎŰɤ ŰɛɐɛŬŰɞɠ ɡˊɎɟɢŮɘ ůŮ əɎɗŮ 



ȷɂȽɃȿɃũȼɆȼ ɆȾȽȷɆȼɆ ɆɇȺũȷɆɇɅɋɁ ɇɋɁ ɆɇȷŪɀɋɁ ɄɅɃȷɆɇȽȷȾɃɈ ɆȽȹȼɅɃȹɅɃɀɃɈ 
 

ȾɈɅȽȷȻȼ ɄȺȿȷũȽȷ | 40 

ŬˊɞɓɎɗɟŬ ŬɜŮɚəɡůŰɐɟŬɠ, ůəɎɚŮɠ əŬɘ əɡɚɘɧɛŮɜŮɠ ůəɎɚŮɠ, ˊŬɟɏɢŮŰŬɘ Ůˊɞɛɏɜɤɠ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ɢɟɐůɖɠ Űɞɡ ůŰŬɗɛɞɨ ůŮ Ŭɜɗɟɩˊɞɡɠ ɛŮ əɘɜɖŰɘəɏɠ ŭɡůəɞɚɑŮɠ. 

 

 

ȺɘəɧɜŬ 2.10: ɆŰŬɗɛɧɠ çȯɔɘɞɘ ȷɜɎɟɔɡɟɞɘè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ 

ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

 

2.2.8. ɆŰŬɗɛɧɠ çɄɨɟɔɞɠ ȸŬůɘɚɑůůɖɠè 

 

Ƀ ůŰŬɗɛɧɠ çɄɨɟɔɞɠ ȸŬůɘɚɑůůɖɠè ɝŮəɑɜɖůŮ ɜŬ ɚŮɘŰɞɡɟɔŮɑ Űɞ 2014 əŬɘ ɞűŮɑɚŮɘ Űɖɜ ɞɜɞɛŬůɑŬ Űɞɡ 

ůŰɞɜ ˊŬɟŬəŮɑɛŮɜɞ ˊɨɟɔɞ ˊɞɡ ɢŰɑůŰɖəŮ ɤɠ Ůɝɞɢɘəɐ əŬŰɞɘəɑŬ Űɖɠ ȸŬůɑɚɘůůŬɠ ȷɛŬɚɑŬɠ. ȸɟɑůəŮŰŬɘ  

ɏɜŬɜŰɘ Űɞɡ ɔɖˊɏŭɞɡ Űɤɜ ȷɔɑɤɜ ȷɜŬɟɔɨɟɤɜ, ůŰɖ ůɡɛɓɞɚɐ Űɖɠ ɚŮɤűɧɟɞɡ ȾɤɜůŰŬɜŰɘɜɞɡˊɧɚŮɤɠ əŬɘ 

Űɖɠ ɞŭɞɨ ɀŮůɞɚɞɔɔɑɞɡ, ɛŮ Űɖɜ Ůɑůɞŭɞ ůŰɞɜ ůŰŬɗɛɧ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖɜ ɚŮɤűɧɟɞ 

ȾɤɜůŰŬɜŰɘɜɞɡˊɧɚŮɤɠ. ȹɘŬɗɏŰŮɘ ɛɑŬ əŮɜŰɟɘəɐ ŬˊɞɓɎɗɟŬ, ůŰɘɠ ŭɨɞ ˊɚŮɡɟɏɠ Űɖɠ ɞˊɞɑŬɠ 

ŬˊɞɓɘɓɎɕɞɜŰŬɘ ɞɘ ŮˊɘɓɎŰŮɠ Űɤɜ ŭɘŮɟɢɧɛŮɜɤɜ ůɡɟɛɩɜ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ. 

ȼ ŬˊɞɓɎɗɟŬ ɛŮ Űɘɠ ůɘŭɖɟɞŰɟɞɢɘɏɠ Ŭəɞɚɞɡɗɞɨɜ Űɖ ŭɘŮɨɗɡɜůɖ ȸɞɟɟɎ - ɁɧŰɞɡ, ɛŮ ɛɘəɟɐ əɚɑůɖ ˊɟɞɠ 

Űɖ ȹɨůɖ. 

 

ɆŰɞɜ ůɡɔəŮəɟɘɛɏɜɞ ůŰŬɗɛɧ, ɖ Ůɑůɞŭɞɠ Ŭˊɧ Űɖɜ ɞŭɧ ȾɤɜůŰŬɜŰɘɜɞɡˊɧɚŮɤɠ ɛˊɞɟŮɑ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛŮ ɢɟɐůɖ ůəŬɚɘɩɜ ɐ ɟɎɛˊŬɠ, ˊɞɡ ɞŭɖɔɞɨɜ ůŰɞ ŮˊɑˊŮŭɞ ɏəŭɞůɖɠ əŬɘ Ŭəɨɟɤůɖɠ 

ŮɘůɘŰɖɟɑɤɜ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŬɜɩŰŮɟɞ Űɞɡ Ůˊɘˊɏŭɞɡ Űɞɡ ŭɟɧɛɞɡ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɛŮ ɢɟɐůɖ ŮɑŰŮ 

ŬɜŮɚəɡůŰɐɟŬ, ŮɑŰŮ ůɡɛɓŬŰɘəɐɠ ŮɑŰŮ əɡɚɘɧɛŮɜɖɠ ůəɎɚŬɠ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ əɎɗɞŭɞɠ ůŰɖɜ ŬˊɞɓɎɗɟŬ. 

ȿɧɔɤ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ůŰŬɗɛɞɨ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, ɖ ŬˊɞɓɎɗɟŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɚɚɎ ɛɘəɟɎ 

ůŰɏɔŬůŰɟŬ ŬɜŰɑ ɔɘŬ ɏɜŬ ŮɜɘŬɑɞ, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɖɜ ŰɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ Űɖɠ ŮɘəɧɜŬɠ 2.11. 

ɇŬ ŭɨɞ ɛŮɔŬɚɨŰŮɟŬ ůŰɏɔŬůŰɟŬ, ɛɐəɞɡɠ 24.5 ɛɏŰɟɤɜ əŬɘ ˊɚɎŰɞɡɠ 4.5 ɛɏŰɟɤɜ ɏəŬůŰɞ, ɓɟɑůəɞɜŰŬɘ 

ŰɞˊɞɗŮŰɖɛɏɜŬ ůŰŬ ɎəɟŬ Űɖɠ ŬˊɞɓɎɗɟŬɠ. Ȱɝɘ ɛɘəɟɧŰŮɟŬ ůŰɏɔŬůŰɟŬ, ɛɐəɞɡɠ 12.8 ɛɏŰɟɤɜ əŬɘ 
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ˊɚɎŰɞɡɠ 1.4 ɛɏŰɟɤɜ ɏəŬůŰɞ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ ŭŮɝɘɎ əŬɘ ŬɟɘůŰŮɟɎ Ŭˊɧ Űɘɠ ůɡɛɓŬŰɘəɏɠ əŬɘ Űɘɠ 

əɡɚɘɧɛŮɜŮɠ ůəɎɚŮɠ. Ⱥˊɘˊɚɏɞɜ, ůəɑŬůɖ ˊŬɟɏɢŮŰŬɘ əŬɘ Ŭˊɧ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɑɜŬɘ ɢŰɘůɛɏɜŬ 

Ŭˊɧ ˊɎɜɤ Űɞɡ, ɧˊɤɠ ɖ Ůɑůɞŭɞɠ Űɞɡ ůŰŬɗɛɞɨ əŬɘ ɛɑŬ ˊŮɕɞɔɏűɡɟŬ ˊɞɡ ŭɘŬůɢɑɕŮɘ əɎɗŮŰŬ Űɘɠ 

ŬˊɞɓɎɗɟŮɠ. 

 

 

ȺɘəɧɜŬ 2.11: ɆŰŬɗɛɧɠ çɄɨɟɔɞɠ ȸŬůɘɚɑůůɖɠè ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ 

Ŭˊɧŭɞůɖ ɛŮ ɢɟɐůɖ ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ 

ɛŮ ŮɘəɧɜŬ Ŭˊɧ Google Earth 

 

ɈˊɎɟɢɞɡɜ ůɡɜɞɚɘəɎ 48 ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ůŰɞɜ ůŰŬɗɛɧ, ɧɚŮɠ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ůŰɞɜ əŮɜŰɟɘəɧ ɎɝɞɜŬ 

Űɖɠ ŬˊɞɓɎɗɟŬɠ, əɎŰɤ Ŭˊɧ ůŰɞɘɢŮɑŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ɤɠ ˊɟɞůŰŬůɑŬ Ŭˊɧ ŰŬ əŬɘɟɘəɎ 

űŬɘɜɧɛŮɜŬ. ȼ ɨˊŬɟɝɖ ɟɎɛˊŬɠ ɔɘŬ Űɖɜ Ůɑůɞŭɞ ůŰɞɜ ůŰŬɗɛɧ əŬɘ əɡɚɘɧɛŮɜɖɠ ůəɎɚŬɠ əŬɘ 

ŬɜŮɚəɡůŰɐɟŬ ɔɘŬ Űɖɜ Ůɑůɞŭɞ ůŰɖɜ ŬˊɞɓɎɗɟŮɠ əŬɗɘůŰɎ ŭɡɜŬŰɐ Űɖɠ ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ ȷɀȺȷ 

ɛŮŰŬəɘɜɞɨɛŮɜɤɜ. 
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ȺɘəɧɜŬ 2.12: ɆŰŬɗɛɧɠ çɄɨɟɔɞɠ ȸŬůɘɚɑůůɖɠè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, Ūɏůɖ ůŰŬɗɛɞɨ 

ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

 

2.2.9. ɆŰŬɗɛɧɠ çȾɎŰɤ ȷɢŬɟɜŬɑè 

 

Ƀ ůŰŬɗɛɧɠ çȾɎŰɤ ȷɢŬɟɜŬɑè, ŮˊɞɜɞɛŬɕɧɛŮɜɞɠ əŬɘ çȿɡəɧŰɟɡˊŬè ɝŮəɑɜɖůŮ ɜŬ ɚŮɘŰɞɡɟɔŮɑ Űɞ 2014. 

ȸɟɑůəŮŰŬɘ ůŰŬ ůɨɜɞɟŬ Űɤɜ ˊŮɟɘɞɢɩɜ ȷɢŬɟɜɏɠ əŬɘ ȯɔɘɞɘ ȷɜɎɟɔɡɟɞɘ, ůŰɖ ůɡɛɓɞɚɐ Űɖɠ ɚŮɤűɧɟɞɡ 

ȾɤɜůŰŬɜŰɘɜɞɡˊɧɚŮɤɠ əŬɘ Űɖɠ ɞŭɞɨ ȾŬɟŬŰɕɎ, ˊɚɖůɑɞɜ Űɖɠ ˊɚŬŰŮɑŬɠ ɀɏɟɘɛɜŬɠ. ɆŰɖɜ ɑŭɘŬ ɗɏůɖ 

ɓɟɘůəɧŰŬɜ ˊŬɚŬɘɧŰŮɟŬ ɞ ůŰŬɗɛɧɠ ȷɛŬɚɑŬɠ, ɞ ɞˊɞɑɞɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ ɤɠ ɡˊɖɟŮůɘŬəɐ ůŰɎůɖ ɤɠ 

Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1990, ŬɚɚɎ əŬŰŮŭŬűɑůŰɖəŮ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŮɡɟɡɜɗŮɑ ɞ ůɘŭɖɟɞŭɟɞɛɘəɧɠ 

ŭɘɎŭɟɞɛɞɠ. Ƀ ɡˊɎɟɢɞɜ ůŰŬɗɛɧɠ ŭɘŬɗɏŰŮɘ ɛɑŬ əŮɜŰɟɘəɐ ŬˊɞɓɎɗɟŬ ˊɞɡ ŮɝɡˊɖɟŮŰŮɑ Űɞɡɠ 

ŭɘŮɟɢɧɛŮɜɞɡɠ ůɡɟɛɞɨɠ əŬɘ Ŭˊɧ Űɘɠ ŭɨɞ ˊɚŮɡɟɏɠ Űɖɠ. ȷˊɞŰŮɚŮɑ ůŰŬɗɛɧ ɛŮŰŮˊɘɓɑɓŬůɖɠ ɔɘŬ Űɖ 

ůɨɜŭŮůɖ Űɞɡ ŭɟɞɛɞɚɞɔɑɞɡ Ŭˊɧ ȾɘɎŰɞ ˊɟɞɠ ɄŮɘɟŬɘɎ əŬɘ Űɞɡ ŭɟɞɛɞɚɞɔɑɞɡ Ŭˊɧ ɄŮɘɟŬɘɎ ˊɟɞɠ 

ȷŮɟɞŭɟɧɛɘɞ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ Űɞɡ ȾɘɎŰɞɡ əŬɘ Űɤɜ ŮɜŭɘɎɛŮůɤɜ ůŰŬɗɛɩɜ ɛŮ Űɞɜ 

ŬŮɟɞɚɘɛɏɜŬ ȷɗɖɜɩɜ. ȷˊɧ Űɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɡˊɞŭɖɚɩɜŮŰŬɘ ˊɤɠ ɛŮɔɎɚɞ ˊɚɐɗɞɠ əɧůɛɞɡ 

ŮɝɡˊɖɟŮŰŮɑŰŬɘ əŬɗɖɛŮɟɘɜɎ ɛŮ ɢɟɐůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŬˊɞɓɎɗɟŬɠ. Ƀ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɖɠ 

ŬˊɞɓɎɗɟŬɠ əŬɘ Űɤɜ ůɘŭɖɟɞŭɟɞɛɘəɩɜ Űɖɠ ɔɟŬɛɛɩɜ ŬəɞɚɞɡɗŮɑ Űɖ ŭɘŮɨɗɡɜůɖ ȸɞɟɟɎ ï ɁɧŰɞɡ. 

 

Ƀ ɢɩɟɞɠ ŬɜŬɛɞɜɐɠ Űɤɜ ŮˊɘɓŬŰɩɜ ɓɟɑůəŮŰŬɘ ůŮ ɨɣɞɠ ˊɞɡ ɡˊŮɟɓŬɑɜŮɘ ůɖɛŬɜŰɘəɎ Űɞ ŮˊɑˊŮŭɞ Űɞɡ 

ŭɟɧɛɞɡ, əŬɗɩɠ ɖ ŬˊɞɓɎɗɟŬ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜɖ ŮˊɎɜɤ ůŮ ɔɏűɡɟŬ. Ⱥɝô ŬɘŰɑŬɠ ŬɡŰɞɨ, ŰŬ 

ˊŮɟɘűŮɟŮɘŬəɎ ůŰɞɘɢŮɑŬ ŭŮ ůɡɛɓɎɚɞɡɜ ůŰɖɜ ɖɚɘɞˊɟɞůŰŬůɑŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ ůəɑŬůɖ ɜŬ ŮɝŬɟŰɎŰŬɘ 

ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ Űɖɜ ɨˊŬɟɝɖ ůŰŮɔɎůŰɟɤɜ. ȼ ˊɟɞůɏɔɔɘůɖ Űɖɠ ŬˊɞɓɎɗɟŬɠ Ŭˊɧ Űɞɡɠ ŮˊɘɓɎŰŮɠ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɢɟɐůɖ ůəɎɚŬɠ, ůɡɛɓŬŰɘəɐɠ əŬɘ əɡɚɘɧɛŮɜɖɠ əŬɘ ɛŮ ɢɟɐůɖ ŬɜŮɚəɡůŰɐɟŬ, Ŭˊɧ 

Űɞɜ ɢɩɟɞ Ůɘůɧŭɞɡ əŬɘ ŮəŭɞŰɖɟɑɤɜ ́ ɞɡ ɓɟɑůəŮŰŬɘ ɢŬɛɖɚɧŰŮɟŬ, ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ ˊŬɟɎɚɚɖɚɤɜ ˊɟɞɠ 

Űɞɜ ůŰŬɗɛɧ ŭɟɧɛɤɜ. ɇɞ ůŰɏɔŬůŰɟɞ, ɛɐəɞɡɠ 90 ɛɏŰɟɤɜ əŬɘ ˊɚɎŰɞɡɠ 5.6 ɛɏŰɟɤɜ əŬɚɨˊŰŮɘ Űɞ 

ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ŬˊɞɓɎɗɟŬɠ əŬɘ ɞɚɧəɚɖɟɞ Űɞ ˊɚɎŰɞɠ Űɖɠ. Ƀ ůŰŬɗɛɧɠ ŭɘŬɗɏŰŮɘ ůɡɜɞɚɘəɎ 48 
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ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, ɧɚŮɠ ŰɞˊɞɗŮŰɖɛɏɜŮɠ Ůˊɑ Űɞɡ əŮɜŰɟɘəɞɨ ɎɝɞɜŬ Űɖɠ ŬˊɞɓɎɗɟŬɠ, ɩůŰŮ ɜŬ 

ůəɘɎɕɞɜŰŬɘ ɔɘŬ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ. 

 

 

ȺɘəɧɜŬ 2.13: ɆŰŬɗɛɧɠ çȾɎŰɤ ȷɢŬɟɜŬɑè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ 

ɛŮ ɢɟɐůɖ ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ 

ŮɘəɧɜŬ Ŭˊɧ Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

2.2.10. ɆŰŬɗɛɧɠ çȯɜɤ ȿɘɧůɘŬè 

 

Ƀ ůŰŬɗɛɧɠ çȯɜɤ ȿɘɧůɘŬè əŬŰŬůəŮɡɎůŰɖəŮ Űɞ 2006. ȺɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ 

ŮŭɎűɞɡɠ, ůŰɖ ɜɖůɑŭŬ Űɖɠ ȷŰŰɘəɐɠ Ƀŭɞɨ, ůŰɞ ɨɣɞɠ Űɖɠ ȿŮɤűɧɟɞɡ ūɡɚɐɠ, ɖ ɞˊɞɑŬ ŭɘɏɟɢŮŰŬɘ ˊɎɜɤ 

Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ ŬˊɞɓŬɗɟɩɜ ɡˊɧ Űɖ ɛɞɟűɐ ɔɏűɡɟŬɠ. ȹɘŬɗɏŰŮɘ ɛɑŬ əŮɜŰɟɘəɐ ŬˊɞɓɎɗɟŬ əŬɘ 

ŮəŰŮɑɜŮŰŬɘ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ. ɇɞ Ɏɜɤ ŮˊɑˊŮŭɞ, ůŰɞ ɨɣɞɠ Űɖɠ ȿŮɤűɧɟɞɡ ūɡɚɐɠ, ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ 

Ůɑůɞŭɞ ůŰɞ ůŰŬɗɛɧ əŬɘ ŰŬ ŮəŭɞŰɐɟɘŬ ŮɘůɘŰɖɟɑɤɜ, Ůɜɩ Űɞ əɎŰɤ ŮˊɑˊŮŭɞ, ůŰɞ ɨɣɞɠ Űɖɠ ȷŰŰɘəɐɠ  
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ɞŭɞɨ, ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ŬˊɞɓɎɗɟŬ, ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ɢɩɟɞɠ ŬɜŬɛɞɜɐɠ Űɤɜ ŮˊɘɓŬŰɩɜ, əŬɘ 

Űɘɠ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ əŬɘ ŮəŰŮɑɜŮŰŬɘ Ŭˊɧ ȷɜŬŰɞɚɎɠ ˊɟɞɠ ȹɡůɛɎɠ, ɛŮ ɛɘŬ ɛɘəɟɐ əɚɑůɖ ˊɟɞɠ 

Űɞɜ ɁɧŰɞ. 

 

 

ȺɘəɧɜŬ 2.14: ɆŰŬɗɛɧɠ çȯɜɤ ȿɘɧůɘŬè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ 

ɢɟɐůɖ ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ 

Ŭˊɧ Google Earth, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

ȺɝŬɘŰɑŬɠ Űɖɠ ŬɜɎˊŰɡɝɐɠ Űɞɡ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, ŰŬ ůŰɏɔŬůŰɟŬ Űɞɡ ůŰŬɗɛɞɨ ůɡɜɘůŰɞɨɜ ɛɑŬ ˊɞɚɨ 

ɘŭɘŬɑŰŮɟɖ əŬŰŬůəŮɡɐ, ŮəŰŮɘɜɧɛŮɜɖ Ůˊɑůɖɠ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, ɩůŰŮ ɜŬ ˊŬɟɏɢŮŰŬɘ ˊɟɞůŰŬůɑŬ ɧɢɘ ɛɧɜɞ 

Űɤɜ ŬˊɞɓŬɗɟɩɜ, ŬɚɚɎ əŬɘ Űɖɠ Ůɘůɧŭɞɡ ůŰɞɜ ůŰŬɗɛɧ. ɈˊɎɟɢŮɘ ɏɜŬ əŮɜŰɟɘəɧ ůŰɏɔŬůŰɟɞ Űɞ ɞˊɞɑɞ 

ɝŮəɘɜɎ ůŰɞ ŮˊɑˊŮŭɞ Űɖɠ ŬˊɞɓɎɗɟŬɠ, ůɡɜŮɢɑɕŮɘ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ɡˊɧ əɚɑůɖ, ɩůŰŮ ɜŬ ůɡɛˊŮɟɘɚɎɓŮɘ 

Űɘɠ əɚɑɛŬəŮɠ, əŬɘ əŬŰŬɚɐɔŮɘ ůŰɞ ŮˊɑˊŮŭɞ Űɖɠ Ůɘůɧŭɞɡ Űɞɡ ůŰŬɗɛɞɨ, ɧˊɞɡ ŭɘŬəɧˊŰŮŰŬɘ ůŰɞ ůɖɛŮɑɞ 

ŮˊŬűɐɠ ɛŮ Űɖ ȿŮɤűɧɟɞ ūɡɚɐɠ. ɆɡɜŮɢɑɕŮɘ, ɛŮ ŬɜŰɑůŰɞɘɢɖ ˊɞɟŮɑŬ, Ŭˊɧ Űɖɜ Ɏɚɚɖ ɛŮɟɘɎ Űɖɠ 
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ȿŮɤűɧɟɞɡ, ŬəɞɚɞɡɗɩɜŰŬɠ əŬɘ ˊɎɚɘ Űɖɜ əɚɑůɖ Űɖɠ əɚɑɛŬəŬɠ əŬɘ əŬŰŬɚɐɔɞɜŰŬɠ ɝŬɜɎ ůŰɞ ŮˊɑˊŮŭɞ 

Űɖɠ ŬˊɞɓɎɗɟŬɠ. ȷəɧɛɖ, ɡˊɎɟɢɞɡɜ ˊɏɜŰŮ ɛɘəɟɧŰŮɟŬ ůɡɛˊɚɖɟɤɛŬŰɘəɎ ůŰɏɔŬůŰɟŬ, ɔɘŬ Űɖɜ əɎɚɡɣɖ 

Űɤɜ ˊŮɟɘɞɢɩɜ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝɡˊɖɟŮŰɖɗɞɨɜ Ŭˊɧ Űɞ əŮɜŰɟɘəɧ. ɇɞ ɛɞɜŬŭɘəɧ ŰɛɐɛŬ Űɖɠ 

ŬˊɞɓɎɗɟŬɠ ˊɞɡ ŭŮɜ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ůŰɏɔŬůŰɟɞ ŮɑɜŬɘ ŮəŮɑɜɞ ˊɎɜɤ Ŭˊɧ Űɞ ɞˊɞɑɞ ŭɘɏɟɢŮŰŬɘ ɞ ŭɟɧɛɞɠ, 

Űɞ ɞˊɞɑɞ, ɚɧɔɤ Űɖɠ ɨˊŬɟɝɖɠ Űɞɡ ŭɟɧɛɞɡ, ŮɑɜŬɘ ɐŭɖ ˊɟɞůŰŬŰŮɡɛɏɜɞ Ŭˊɧ ŰŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ. 

ȿɧɔɤ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ Űɖɠ ŬˊɞɓɎɗɟŬɠ, ɖ Ŭɟɢɘəɐ ŮəŰɑɛɖůɖ ŮɑɜŬɘ ˊɤɠ ˊŬɟɏɢŮŰŬɘ 

ɘəŬɜɞˊɞɘɖŰɘəɐ ůəɑŬůɖ ůŰɞɡɠ ɢɩɟɞɡɠ əɑɜɖůɖɠ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ɛɏůɞɡ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ɖɛɏɟŬɠ. 

 

 

ȺɘəɧɜŬ 2.15: ɆŰŬɗɛɧɠ çȯɜɤ ȿɘɧůɘŬè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, 

ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

 

ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŰɞˊɞɔɟŬűɘəɐɠ ŬˊɞŰɨˊɤůɖɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮɘəɧɜŬ 2.14. ũɘŬ əŬɚɨŰŮɟɖ 

ŮɡəɟɑɜŮɘŬ ɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, Űɞ əŮɜŰɟɘəɧ ůŰɏɔŬůŰɟɞ, ɏɢŮɘ ŬˊɞŭɞɗŮɑ ɛŮ ɛˊɚŮ ůəɞɨɟɞ ɢɟɩɛŬ, Ůɜɩ 

ŰŬ Ůˊɑ ɛɏɟɞɡɠ ɛŮ ɔŬɚɎɕɘɞ. ȳˊɤɠ űŬɑɜŮŰŬɘ, ŰŬ ɧɟɘŬ Űɞɡ əŮɜŰɟɘəɞɨ ůŰŮɔɎůŰɟɞɡ ŰŬɡŰɑɕɞɜŰŬɘ ɛŮ ŰŬ 

ɧɟɘŬ Űɖɠ ŬˊɞɓɎɗɟŬɠ ůŰɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ůŰŬɗɛɞɨ, ŭɘŬŰɖɟɩɜŰŬɠ ˊɚɎŰɞɠ 8.4 ɛɏŰɟŬ, ŬɚɚɎ 

ɛŮɔŬɚɩɜɞɡɜ ůŰɞ ŰɛɐɛŬ ŮəŮɑɜɞ ˊɞɡ ˊɟɏˊŮɘ ɜŬ əŬɚɨɣŮɘ Űɞ ŬɜɩŰŮɟɞ ŮˊɑˊŮŭɞ, ɛŮ Űɞ ˊɚɎŰɞɠ Űɞɡ ɜŬ 

űŰɎɜŮɘ ŰŬ 11.8 ɛɏŰɟŬ. ɇɞ ɛɐəɞɠ əŬɘ Űɞ ˊɚɎŰɞɠ Űɤɜ ɛɘəɟɧŰŮɟɤɜ ůŰŮɔɎůŰɟɤɜ ŬɚɚɎɕŮɘ əŬŰɎ 

ˊŮɟɑˊŰɤůɖ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŮɟɘɞɢɐ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ ɜŬ ˊɟɞůŰŬŰŮɨůɞɡɜ. 

Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ɗɏůŮɤɜ əŬɗɐɛŮɜɤɜ ŬɜɏɟɢŮŰŬɘ ůŰɘɠ 60 ɗɏůŮɘɠ ůɡɜɞɚɘəɎ. Ƀɘ ɗɏůŮɘɠ ŬɡŰɏɠ ŭŮɜ 

ŮˊŬɟəɞɨɜ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮɑɜŬɘ ůɡɢɜɧ Űɞ űŬɘɜɧɛŮɜɞ ɢɟɐůɖɠ Űɤɜ 

ůəŬɚɘɩɜ ɤɠ əŬɗɑůɛŬŰŬ, ɧˊɤɠ ˊŬɟŬŰɖɟɐɗɖəŮ Űɖɜ ɩɟŬ Űɖɠ ŬˊɞŰɨˊɤůɖɠ, ŭɡůɢŮɟŬɑɜɞɜŰŬɠ Űɘɠ 

ɛŮŰŬəɘɜɐůŮɘɠ Űɤɜ ɡˊɞɚɞɑˊɤɜ. ɇŬ ůŰɖɟɑɔɛŬŰŬ Űɤɜ ůŰŮɔɎůŰɟɤɜ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ ůŮ ɗɏůŮɘɠ ˊɞɡ 

ŭŮɜ ŮˊɖɟŮɎɕɞɡɜ Űɘɠ ɛŮŰŬəɘɜɐůŮɘɠ. ũɘŬ Űɖ ůɨɜŭŮůɖ Űɖɠ ŬˊɞɓɎɗɟŬɠ ɛŮ Űɞ ŮˊɑˊŮŭɞ Ůɘůɧŭɞɡ ůŰɞ 

ůŰŬɗɛɧ, ɡˊɎɟɢɞɡɜ ɞɘ ˊɟɞŬɜŬűŮɟɧɛŮɜŮɠ əɚɑɛŬəŮɠ, ŬɜŮɚəɡůŰɐɟŬɠ əŬɘ əɡɚɘɧɛŮɜŮɠ ůəɎɚŮɠ. Ƀɘ 

ůɡɜɗɐəŮɠ ŮˊɘŰɟɏˊɞɡɜ Űɖ ɢɟɐůɖ Űɞɡ ůŰŬɗɛɞɨ Ŭˊɧ ȷɀȺȷ. 
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2.2.11. ɆŰŬɗɛɧɠ çȷůˊɟɧˊɡɟɔɞɠè 

 

Ƀ ůŰŬɗɛɧɠ çȷůˊɟɧˊɡɟɔɞɠè ŰɏɗɖəŮ ůŮ ɚŮɘŰɞɡɟɔɑŬ Űɞ 2006. ȸɟɑůəŮŰŬɘ ůŰɘɠ ˊŬɟɡűɏɠ Űɞɡ 

ŮɛˊɞɟŮɡɛŬŰɘəɞɨ əɏɜŰɟɞɡ ŪɟɘŬůɑɞɡ ɄŮŭɑɞɡ Űɞɡ ɃɆȷ. ȺəŰɧɠ Ŭˊɧ Űɞɜ ɄɟɞŬůŰɘŬəɧ, ɞ ůŰŬɗɛɧɠ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ ɤɠ ŬűŮŰɖɟɑŬ Űɖɠ Ůɛˊɞɟɘəɐɠ ůɘŭɖɟɞŭɟɞɛɘəɐɠ ɔɟŬɛɛɐɠ ŪɟɘŬůɑɞɡ ɄŮŭɑɞɡ - 

Ɂɏɞɡ Ƚəɞɜɑɞɡ, ˊɞɡ ůɡɜŭɏŮɘ Űɖɜ ˊŮɟɘɞɢɐ ɛŮ Űɞ ɄɏɟŬɛŬ. ȹɘŬɗɏŰŮɘ ŭɨɞ əŮɜŰɟɘəɏɠ ŬˊɞɓɎɗɟŮɠ ˊɞɡ ɖ 

əŬɗŮɛɑŬ ŮɝɡˊɖɟŮŰŮɑ ůɡɟɛɞɨɠ əŬɘ Ŭˊɧ Űɘɠ ŭɨɞ ˊɚŮɡɟɏɠ Űɖɠ, ɞɘ ɞˊɞɑɞɘ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ 

əɘɜɞɨɜŰŬɘ ůŮ ɁɞŰɘɞŬɜŬŰɞɚɘəɐ ˊɟɞɠ ȸɞɟŮɘɞŭɡŰɘəɐ ŭɘŮɨɗɡɜůɖ. 

 

 

ȺɘəɧɜŬ 2.16: ɆŰŬɗɛɧɠ çȷůˊɟɧˊɡɟɔɞɠè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ 

ɛŮ ɢɟɐůɖ ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ 

ŮɘəɧɜŬ Ŭˊɧ Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ, ɉŬɟŬəŰɖɟɘůŰɘəɐ ūɤŰɞɔɟŬűɑŬ ůŰŬɗɛɞɨ 

Ƀ ůŰŬɗɛɧɠ ŮˊŮəŰŮɑɜŮŰŬɘ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, ɛŮ Űɖɜ Ůɑůɞŭɞ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɡˊɞɔŮɑɤɠ, ɧˊɞɡ 

ɓɟɑůəŮŰŬɘ ɞ ɢɩɟɞɠ ɏəŭɞůɖɠ ŮɘůɘŰɖɟɑɤɜ, ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ŭɘɏɟɢɞɜŰŬɘ ɞɘ ŮˊɘɓɎŰŮɠ ɔɘŬ ɜŬ ŬɜŮɓɞɨɜ 

ůŰɘɠ ŬˊɞɓɎɗɟŮɠ. ȼ Ɏɜɞŭɞɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɢɟɐůɖ ůɡɛɓŬŰɘəɐɠ ůəɎɚŬɠ ɐ ŬɜŮɚəɡůŰɐɟŬ, əŬɗɩɠ 

ŭŮɜ ˊŬɟɏɢŮŰŬɘ ɖ Ůˊɘɚɞɔɐ ɢɟɐůɖɠ əɡɚɘɧɛŮɜɖɠ ůəɎɚŬɠ. ȼ əɎɗŮ ŬˊɞɓɎɗɟŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ 

ůŰɏɔŬůŰɟɞ, ɛɐəɞɡɠ 75 ɛɏŰɟɤɜ əŬɘ ˊɚɎŰɞɡɠ 7.8 ɛɏŰɟɤɜ, ˊɞɡ əŬɚɨˊŰŮɘ ɞɚɧəɚɖɟɞ Űɞ ˊɚɎŰɞɠ Űɖɠ. Ƀ 
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ůɡɜɞɚɘəɧɠ Ŭɟɘɗɛɧɠ ɗɏůŮɤɜ əŬɗɐɛŮɜɤɜ ŬɜɏɟɢŮŰŬɘ ůŮ 120, 60 ůŮ əɎɗŮ ŬˊɞɓɎɗɟŬ. ȷˊɧ ŬɡŰɏɠ, ɞɘ 60 

ɓɟɑůəɞɜŰŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ əɎŰɤ Ŭˊɧ ůŰɏɔŬůŰɟŬ, Ůɜɩ ɔɘŬ Űɘɠ ɡˊɧɚɞɘˊŮɠ ŭŮɜ ɏɢŮɘ ˊɟɞɓɚŮűɗŮɑ 

əɎˊɞɘŬ ɛɏɗɞŭɞɠ ˊɟɞűɨɚŬɝɖɠ Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ.  

 

2.2.12. ɆŰŬɗɛɧɠ çɀŬɔɞɨɚŬè 

 

Ƀ ůŰŬɗɛɧɠ çɀŬɔɞɨɚŬè ɚŮɘŰɞɡɟɔŮɑ Ŭˊɧ Űɞ 2006 əŬɘ ŮɑɜŬɘ ɞ ŰŮɚŮɡŰŬɑɞɠ ůŰŬɗɛɧɠ Űɞɡ ˊɟɞɠ 

ŭɟɞɛɞɚɞɔɑɞɡ Ŭˊɧ ɄŮɘɟŬɘɎ ˊɟɞɠ ȾɘɎŰɞ ůŰɞɜ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ŮɜɘŬɑɞ ŬůŰɘəɧ ŮɘůɘŰɐɟɘɞ. 

ȺɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɠ ůŰɖɜ ɞɛɩɜɡɛɖ ˊŮɟɘɞɢɐ, ˊɚɖůɑɞɜ Űɞɡ ŪɟɘŬůɑɞɡ ɁɞůɞəɞɛŮɑɞɡ. ȼ əŬŰŬůəŮɡɐ 

Űɞɡ ůŰŬɗɛɞɨ ŬəɞɚɞɡɗŮɑ Űɖɜ ɑŭɘŬ ɚɞɔɘəɐ ɛŮ Űɞɜ ůŰŬɗɛɧ çȯɜɤ ȿɘɧůɘŬè, əŬɗɩɠ ɞɘ ŬˊɞɓɎɗɟŮɠ ŮɑɜŬɘ 

Ůˊɑůɖɠ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ůŮ ɜɖůɑŭŬ Űɖɠ ȷŰŰɘəɐɠ Ƀŭɞɨ, ɛŮ Űɖɜ Ůɑůɞŭɞ ůŰɞɜ ůŰŬɗɛɧ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖ ȿŮɤűɧɟɞ ŪɟɘŬůɑɞɡ ɄŮŭɑɞɡ, ˊɞɡ ŭɘɏɟɢŮŰŬɘ əɎɗŮŰŬ ˊɎɜɤ Ŭˊɧ Űɘɠ 

ŬˊɞɓɎɗɟŮɠ ɡˊɧ Űɖ ɛɞɟűɐ ɔɏűɡɟŬɠ. ȰŰůɘ ɚɞɘˊɧɜ, ɖ əŬŰŬůəŮɡɐ ŮəŰŮɑɜŮŰŬɘ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, ɛŮ Űɞ 

Ɏɜɤ ŮˊɑˊŮŭɞ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ Ůɑůɞŭɞ əŬɘ ŰŬ ŮəŭɞŰɐɟɘŬ ŮɘůɘŰɖɟɑɤɜ əŬɘ Űɞ əɎŰɤ ŮˊɑˊŮŭɞ ɜŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ŬˊɞɓɎɗɟŮɠ. ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɞɘ ŬˊɞɓɎɗɟŮɠ ŮɑɜŬɘ ŭɨɞ əŮɜŰɟɘəɏɠ, ɛŮ 

ŭɡɜŬŰɧŰɖŰŬ ŮɝɡˊɖɟɏŰɖůɖɠ ůɡɟɛɩɜ əɘɜɞɨɛŮɜɤɜ Ůˊɑ Űɤɜ ŰŮůůɎɟɤɜ ůɘŭɖɟɞŭɟɞɛɘəɩɜ ɔɟŬɛɛɩɜ ˊɞɡ 

Űɘɠ ˊɟɞůŮɔɔɑɕɞɡɜ, ŬɜŬˊŰɡůůɧɛŮɜŮɠ ůŮ ȸɞɟŮɘɞŬɜŬŰɞɚɘəɐ ˊɟɞɠ ɁɞŰɘɞŭɡŰɘəɐ ŭɘŮɨɗɡɜůɖ. 

 

ȼ əŬŰŬůəŮɡɐ Űɤɜ ůŰŮɔɎůŰɟɤɜ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ˊɞɚɨˊɚɞəɖ, əŬɗɩɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɎ ŰɛɐɛŬŰŬ 

ŭɘŬűɞɟŮŰɘəɐɠ ɛɞɟűɐɠ əŬɘ ŭɘŬůŰɎůŮɤɜ, ɩůŰŮ ɜŬ ˊŬɟɏɢŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ ˊɟɞůŰŬůɑŬ əŬɘ ůŰŬ ŭɨɞ 

ŮˊɑˊŮŭŬ Űɞɡ ůŰŬɗɛɞɨ. ɆɡɔəŮəɟɘɛɏɜŬ, ŬɟɢɘəɎ ɡˊɎɟɢɞɡɜ ŭɨɞ ůŰɏɔŬůŰɟŬ ŰŬ ɞˊɞɑŬ ˊɟɞůŰŬŰŮɨɞɡɜ Űɞ 

Ɏɜɤ ɛɏɟɞɠ Űɞɡ ůŰŬɗɛɞɨ, ɏɜŬ ɔɘŬ Űɞ əŰɑɟɘɞ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ ɓɧɟŮɘŬ ˊɚŮɡɟɎ Űɞɡ əɎɗŮŰɞɡ ŭɟɧɛɞɡ 

əŬɘ ɏɜŬ ɔɘŬ ŮəŮɑɜɞ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖ ɜɧŰɘŬ. ɇŬ əŰɑɟɘŬ ŬɡŰɎ ŬˊɞŰɡˊɩɜɞɜŰŬɘ ůŰɞ ůɢɏŭɘɞ ɛŮ əɧəəɘɜɖ 

ŭɘŬəŮəɞɛɛɏɜɖ ɔɟŬɛɛɐ əŬɘ ŰŬ ɧɟɘŬ Űɞɡɠ ŬˊɞŰŮɚɞɨɜ əŬɘ ɧɟɘŬ Űɤɜ ůŰŮɔɎůŰɤɜ ˊɞɡ ŰŬ ˊɟɞůŰŬŰŮɨɞɡɜ. 

ȷˊɧ Űɞ ˊɎɜɤ ɛɏɟɞɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ ŬɡŰɩɜ ɝŮəɘɜɎɜŮ ŰɏůůŮɟŬ ɛŬəɟɧůŰŮɜŬ ůŰɏɔŬůŰɟŬ, ɏɜŬ ɔɘŬ 

əɎɗŮ ŰɛɐɛŬ Űɖɠ əɎɗŮ ŬˊɞɓɎɗɟŬɠ, ŬˊɞŰɡˊɤɛɏɜŬ ůŰɞ ůɢɏŭɘɞ ɛŮ ɛˊɚŮ ŭɘŬəŮəɞɛɛɏɜɖ ɔɟŬɛɛɐ. ȷˊɧ 

ŬɡŰɎ, ŰŬ ŭɨɞ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ ɓɧɟŮɘɞ ɛɏɟɞɠ ɏɢɞɡɜ ɛɐəɞɠ 33.5 ɛɏŰɟŬ əŬɘ ˊɚɎŰɞɠ 8.4 ɛɏŰɟŬ 

ɏəŬůŰɞ əŬɘ ŰŬ ŭɨɞ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ ɜɧŰɘɞ ɛɏɟɞɠ ɏɢɞɡɜ ɛɐəɞɠ 38.8 ɛɏŰɟŬ əŬɘ ˊɚɎŰɞɠ 7.9 ɛɏŰɟŬ 

ɏəŬůŰɞ, əŬɚɨˊŰɞɜŰŬɠ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ Űɞ ˊɚɎŰɞɠ Űɖɠ ŬˊɞɓɎɗɟŬɠ ůŰŬ ŬɜŰɑůŰɞɘɢŬ ůɖɛŮɑŬ Űɖɠ. ɇŬ 

ůɡɔəŮəɟɘɛɏɜŬ ůŰɏɔŬůŰɟŬ Ŭəɞɚɞɡɗɞɨɜ Űɖɜ əɚɑůɖ Űɖɠ ůəɎɚŬɠ ˊɞɡ ůɡɜŭɏŮɘ ŰŬ ŭɨɞ ŮˊɑˊŮŭŬ Űɞɡ 

ůŰŬɗɛɞɨ, ɛɏɢɟɘ ɜŬ űŰɎůɞɡɜ ůŮ ɡɣɞɛŮŰɟɘəɐ ŬˊɧůŰŬůɖ 4.5 ɛɏŰɟŬ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ Űɖɠ ŬˊɞɓɎɗɟŬɠ. 

ȺəŰɧɠ Űɤɜ ˊŬɟŬˊɎɜɤ, ɡˊɎɟɢɞɡɜ ŰɏůůŮɟŬ Ŭəɧɛɖ ůɡɛˊɚɖɟɤɛŬŰɘəɎ ůŰɏɔŬůŰɟŬ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ 

ŬˊɞɓŬɗɟɩɜ, ŭɨɞ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡɠ, ɛɐəɞɡɠ 5.6 əŬɘ ˊɚɎŰɞɡɠ 2.6 ɛɏŰɟɤɜ ɏəŬůŰɞ əŬɘ ŭɨɞ ůŰɞ 

ɜɧŰɘɞ ŰɛɐɛŬ Űɞɡɠ, ɛɐəɞɡɠ 7.3 əŬɘ ˊɚɎŰɞɡɠ 2.7 ɛɏŰɟɤɜ ɏəŬůŰɞ, ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ ůŰɞ ůɢɏŭɘɞ 

ɛŮ ɔŬɚɎɕɘŬ ŭɘŬəŮəɞɛɛɏɜɖ ɔɟŬɛɛɐ.  
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ȺɘəɧɜŬ 2.17: ɆŰŬɗɛɧɠ çɀŬɔɞɨɚŬè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɇɞˊɞɔɟŬűɘəɐ Ŭˊɧŭɞůɖ ɛŮ 

ɢɟɐůɖ ůɢŮŭɘŬůŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD, ɄɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ȹɘɎŰŬɝɖ ůŰŬɗɛɞɨ ɛŮ ŮɘəɧɜŬ 

Ŭˊɧ Google Earth, Ūɏůɖ ůŰŬɗɛɞɨ ůŰɞɜ ɢɎɟŰɖ 

 

ȿɧɔɤ Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ Űɞɡ ůɢŮŭɑɞɡ, ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ ˊŮɟŬɘŰɏɟɤ ůɨɔɢɡůɖɠ, ɔɘŬ Űɘɠ ůəɎɚŮɠ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŮˊɑˊŮŭɞ ŬɜɩŰŮɟɞ Űɤɜ ŬˊɞɓŬɗɟɩɜ ůɡɜŭɏɞɜŰŬɠ ŰŬ ŭɨɞ ŮˊɑˊŮŭŬ Űɞɡ ůŰŬɗɛɞɨ ɏɢŮɘ 

ůɢŮŭɘŬůŰŮɑ ɛɧɜɞ Űɞ ˊŮɟɑɔɟŬɛɛŬ, ɛŮ ɚŮɡəɐ ŭɘŬəŮəɞɛɛɏɜɖ ɔɟŬɛɛɐ. ɇɏɚɞɠ, ŬˊɞŰɡˊɩɜɞɜŰŬɘ əŬɘ ɞɘ 

ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ɛŮ ɛˊɚŮ ɢɟɩɛŬ ɧˊɤɠ ůɡɜɖɗɑɕŮŰŬɘ ɤɠ ŰɩɟŬ. Ƀ Ŭɟɘɗɛɧɠ Űɞɡɠ ŬɜɏɟɢŮŰŬɘ ůŰɘɠ 300 
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ɗɏůŮɘɠ ůɡɜɞɚɘəɎ, 150 ůŮ əɎɗŮ ŬˊɞɓɎɗɟŬ. ȷˊɧ ŬɡŰɏɠ, ɛɧɚɘɠ ɞɘ 40 ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ůŰŬ 

ůŰŮɔŬɕɧɛŮɜŬ ŰɛɐɛŬŰŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɞɘ ɡˊɧɚɞɘˊŮɠ 260 ɜŬ ɛɏɜɞɡɜ ůɡɢɜɎ ŬɢɟɖůɘɛɞˊɞɑɖŰŮɠ, Ůɜɩ 

ˊŬɟɎɚɚɖɚŬ ɞɘ ɢɟɐůŰŮɠ Űɞɡ ɛɏůɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ ůəŬɚɘɎ ɤɠ əŬɗɑůɛŬŰŬ ŭɖɛɘɞɡɟɔɩɜŰŬɠ 

ˊɟɧɓɚɖɛŬ ůŰɘɠ ɛŮŰŬəɘɜɐůŮɘɠ ůŰɖɜ ŬˊɞɓɎɗɟŬ ɐ ɜŬ ˊŬɟŬɛɏɜɞɡɜ ɧɟɗɘɞɘ, ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ 

ŮˊɘˊŰɩůŮɘɠ ůŰɖ ɛŮɑɤůɖ Űɖɠ ɎɜŮůɖɠ ɛŮŰŬəɑɜɖůɖɠ ɛŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɏůɞ. 

 

 

ȺɘəɧɜŬ 2.18: ɆŰŬɗɛɧɠ çɀŬɔɞɨɚŬè  ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ, ɉŬɟŬəŰɖɟɘůŰɘəɏɠ 

ūɤŰɞɔɟŬűɑŮɠ ůŰŬɗɛɞɨ 

 

 

2.3. ɄŬɟŬŰɖɟɐůŮɘɠ 

 

ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ůɢŮŭɘŬůŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɤɜ əŬŰɧɣŮɤɜ Űɤɜ ůŰŬɗɛɩɜ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ŮɝŬɔɤɔɐ ɞɟɘůɛɏɜɤɜ ˊɟɩŰɤɜ ůɡɛˊŮɟŬůɛɎŰɤɜ ɧůɞɜ ŬűɞɟɎ Űɖ ɢɟɖůŰɘəɧŰɖŰŬ Űɤɜ ůŰŮɔɎůŰɟɤɜ. 

ɀɑŬ ˊɟɩŰɖ ˊŬɟŬŰɐɟɖůɖ ŮɑɜŬɘ ˊɤɠ ŭɘŬəɟɑɜɞɜŰŬɘ ŭɨɞ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ ůŰŬɗɛɩɜ, ŮəŮɑɜɤɜ ˊɞɡ 

ɏɢɞɡɜ ŬˊŬɑŰɖůɖ ůəɑŬůɖɠ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ əŬɘ ŮəŮɑɜɤɜ ˊɞɡ ɏɢɞɡɜ ŬˊŬɑŰɖůɖ ůəɑŬůɖɠ ɛɧɜɞ ůŮ ɏɜŬ 

ŮˊɑˊŮŭɞ. ɆŰɞɡɠ ůŰŬɗɛɞɨɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ ɛɧɜɞ Ŭˊɧ ɏɜŬ ŮˊɑˊŮŭɞ əŬɘ ůŮ ŮəŮɑɜɞɡɠ ˊɞɡ Űɞ ŮˊɑˊŮŭɞ 

Ůɘůɧŭɞɡ ůŰɞɜ ůŰŬɗɛɧ ŮɑɜŬɘ ɡˊɧɔŮɘɞ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɏɜŬ ŮɜɘŬɑɞ ůŰɏɔŬůŰɟɞ ŬɜɎ ŬˊɞɓɎɗɟŬ ˊɞɡ ɜŬ 

əŬɚɨˊŰŮɘ ɞɚɧəɚɖɟɞ Űɞ ˊɚɎŰɞɠ Űɖɠ, ɛŮ Űɞ ɛɐəɞɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ ɜŬ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɧ ůŮ əɎɗŮ 

ůŰŬɗɛɧ. ȷɜŰɘɗɏŰɤɠ, ůŰɞɡɠ ůŰŬɗɛɞɨɠ ŮəŮɑɜɞɡɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ˊɟɞůŰŬůɑŬ Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ 

ůɡɜɗɐəŮɠ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, ŰŬ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ ůŰɏɔŬůŰɟŬ ɏɢɞɡɜ ˊɞɚɨ ˊɘɞ ůɨɜɗŮŰɖ ɛɞɟűɐ, Ůɜɩ 

ˊŬɟɎɚɚɖɚŬ ɡˊɎɟɢŮɘ ŬˊŬɑŰɖůɖ ˊɞɚɚɩɜ ɛɘəɟɧŰŮɟɤɜ ɐ ɛŮɔŬɚɨŰŮɟɤɜ ůŰŮɔɎůŰɟɤɜ ŬɜɎ ŬˊɞɓɎɗɟŬ. 

ɄŬɟŬŰɖɟɐɗɖəŬɜ Ůˊɑůɖɠ əŬɘ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ ůŰŮɔɎůŰɟɤɜ ɛŮ ɛŮŰŬɓŬɚɚɧɛŮɜɖ əɚɑůɖ, 

ŰɞˊɞɗŮŰɖɛɏɜɤɜ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɜŬ ˊɟɞůŰŬŰŮɨɞɡɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɞ ŰɛɐɛŬ əŬɘ 

Űɤɜ ŭɨɞ Ůˊɘˊɏŭɤɜ ŰŬɡŰɧɢɟɞɜŬ. 

ɀɑŬ ŭŮɨŰŮɟɖ ˊŬɟŬŰɐɟɖůɖ ŬűɞɟɎ Űɞ ˊɚɎŰɞɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ, əŬɗɩɠ ŭɘŬˊɘůŰɩɗɖəŮ əŬŰɎ Űɖ 
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ŭɘŬŭɘəŬůɑŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ˊɤɠ ɛŮɔŬɚɨŰŮɟɞ ˊɚɎŰɞɠ ůŰŮɔɎůŰɟɤɜ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ůɖɛŬɜŰɘəɐ 

ɓŮɚŰɑɤůɖ Űɖɠ ˊŬɟŮɢɧɛŮɜɖɠ ůəɑŬůɖɠ. ȼ ŭɘŬˊɑůŰɤůɖ ŬɡŰɐ ɞűŮɑɚŮŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ůŰɞɜ ůŰŬɗɛɧ 

çȷɗɐɜŬè, ůŰɞɜ ɞˊɞɑɞ ɞɘ ŭɨɞ Ŭˊɧ Űɘɠ ŰɟŮɘɠ ŬˊɞɓɎɗɟŮɠ ɏɢɞɡɜ ˊɚɎŰɞɠ ɛŮɔŬɚɨŰŮɟɞ Űɤɜ 10 ɛɏŰɟɤɜ, 

ɛŮ ŬˊɞŰɏɚŮůɛŬ əŬɘ Űɞ ˊɚɎŰɞɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ Űɞɡɠ ɜŬ ɏɢɞɡɜ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŭɘɎůŰŬůɖ. Ƀɘ 

ůɡɔəŮəɟɘɛɏɜŮɠ ˊɚŬŰűɧɟɛŮɠ ˊŬɟŮɑɢŬɜ ůŰɞɡɠ ŮˊɘɓɎŰŮɠ ˊɞɚɨ ŬɜɩŰŮɟɞ ŮˊɑˊŮŭɞ ŬɜŬɛɞɜɐɠ, ůŮ 

ůɨɔəɟɘůɖ ɛŮ Ɏɚɚɞɡɠ ůŰŬɗɛɞɨɠ ŬɜŰɑůŰɞɘɢɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

ūɡůɘəɎ, ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɤɜ ůŰŬɗɛɩɜ ŬˊɞŰŮɚŮɑ Ůˊɑůɖɠ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ˊŬɟɎɛŮŰɟɞ, əɎŰɘ ˊɞɡ 

ŮɑɜŬɘ ɚɞɔɘəɧ Ŭɜ ŬɜŬɚɞɔɘůŰŮɑ əŬɜŮɑɠ Űɖɜ ŰɟɞɢɘɎ Űɤɜ ɖɚɘŬəɩɜ ŬəŰɘɜɩɜ ˊɞɡ ɢŬɟɎůůŮŰŬɘ Ŭˊɧ Űɖɜ 

əɑɜɖůɖ Űɖɠ ɔɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊŬɟɎɛŮŰɟɞɠ ɗŬ ŬɜŬɚɡɗŮɑ ŭɘŮɝɞŭɘəɎ ůŰɞ 

ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ, ůŰɞ ɞˊɞɑɞ ŬɜŬɚɨɞɜŰŬɘ ŰŬ ŭɘŬŭɟŬůŰɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɞɜ ɖɚɘŬůɛɧ, 

əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ Űɖ ɗŮɟɛɘəɐ ɎɜŮůɖ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ɄɟɞŬůŰɘŬəɞɨ Ɇɘŭɖɟɞŭɟɧɛɞɡ.
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ȾȺūȷȿȷȽɃ 3  

ɆɈɁŪȼȾȺɆ ɆȾȽȷɆȼɆ ɆɇȷŪɀɋɁ 

 

ɆŮ ˊɟɞɖɔɞɨɛŮɜɞ ůŰɎŭɘɞ Űɖɠ ɛŮɚɏŰɖɠ ŬˊɞŰɡˊɩɗɖəŬɜ əŬɘ ŮɝŮŰɎůŰɖəŬɜ ŰŬ ɔŮɤɛŮŰɟɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɤɜ ŬˊɞɓŬɗɟɩɜ əŬɘ Űɤɜ ůŰŮɔɎůŰɟɤɜ, ůŰɞɘɢŮɑŬ ŭɖɚŬŭɐ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ Űɞɜ Ůɝɞˊɚɘůɛɧ Űɤɜ ůŰŬɗɛɩɜ. ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊŬɟŮɢɧɛŮɜɖɠ ɖɚɘŬəɐɠ 

ˊɟɞůŰŬůɑŬɠ, ɖ əŬŰŬɔɟŬűɐ Űɤɜ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ əɟɑůɘɛɖ, ŬɚɚɎ ɛɖ ŮˊŬɟəɐɠ. ȺˊɘɓɎɚɚŮŰŬɘ 

ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ɛŮɚɏŰɖɠ ˊɞɡ ɜŬ ŮůŰɘɎɕŮɘ ůŮ ŭŮŭɞɛɏɜŬ ˊɞɡ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ Ŭˊɧ Űɖɜ əɑɜɖůɖ Űɖɠ 

ũɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ, ɧˊɤɠ ŮɑɜŬɘ ɖ əɚɑůɖ Űɤɜ ŬəŰɘɜɩɜ Űɞɡ əŬɘ ɖ ɏɜŰŬůɖ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ Űɞɡ 

ůŮ ŭɘɎűɞɟŮɠ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ. ɀŮ Űɖɜ ˊŬɟɎɗŮůɖ Űɤɜ ŭɘŬŭɟŬůŰɘəɩɜ ŬɡŰɩɜ ůŰɞɘɢŮɑɤɜ, Ůˊɘŭɑɤɝɖ 

ůɡɜŮɢɑɕŮɘ ɜŬ ŮɑɜŬɘ ɖ ˊɟɞůŰŬůɑŬ Űɤɜ ɢɟɖůŰɩɜ Ŭˊɧ Űɞɜ ɎɛŮůɞ ɖɚɘŬůɛɧ, ŭɑɜɞɜŰŬɠ ɤůŰɧůɞ ɘŭɘŬɑŰŮɟɖ 

ɏɛűŬůɖ ůŮ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ɖ ŬəŰɘɜɞɓɞɚɑŬ Űɞɡ ɖɚɑɞɡ ŮˊɖɟŮɎɕŮɘ ˊŮɟɘůůɧŰŮɟɞ 

Ŭˊɧ Ɏˊɞɣɖ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ.  

ɇɞ ŰɟɑŰɞ əŮűɎɚŬɘɞ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖ ɛŮɚɏŰɖ Űɖɠ ˊŬɟŮɢɧɛŮɜɖɠ Ŭˊɧ ŰŬ ůŰɏɔŬůŰɟŬ ɗŮɟɛɘəɐɠ 

ɎɜŮůɖɠ, ɛŮ ŬɜɎɚɡůɖ ˊɞɡ ŮůŰɘɎɕŮɘ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ ůəɑŬůɖɠ əŬŰɎ Űɖɜ ˊŮɟɘűɞɟɎ Űɖɠ ũɖɠ ɔɨɟɤ 

Ŭˊɧ Űɞɜ ŮŬɡŰɧ Űɖɠ əŬɘ Űɖɜ ˊŮɟɘůŰɟɞűɐ Űɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ. ɆŰɞ ˊɟɩŰɞ ŰɛɐɛŬ Űɞɡ əŮűŬɚŬɑɞɡ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɟɘůɛɏɜŮɠ ɓŬůɘəɏɠ ɏɜɜɞɘŮɠ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŮˊŮɝɖɔŮɑŰŬɘ 

Űɞ ˊɤɠ ɖ ɔɜɩůɖ Űɖɠ ŰɟɞɢɘɎɠ Űɖɠ ũɖɠ ɛˊɞɟŮɑ ɜŬ ůɡɜŰŮɚɏůŮɘ ůŰɖɜ əŬŰŬůəŮɡɐ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɤɜ 

əŬŰŬůəŮɡɩɜ ůəɑŬůɖɠ ɛŮ ůəɞˊɧ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ Űɞɡ ɢɩɟɞɡ. ɇɞ ůŰɎŭɘɞ ˊɞɡ 

ŬəɞɚɞɡɗŮɑ ŮɑɜŬɘ ɖ ŮɝɏŰŬůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ɡˊɧ ɛŮɚɏŰɖ ůŰŮɔɎůŰɟɤɜ, ɛŮ ɢɟɐůɖ əŬŰɎɚɚɖɚɞɡ 

ɚɞɔɘůɛɘəɞɨ ůɢŮŭɑŬůɖɠ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ. ȾŬɗɑůŰŬŰŬɘ, ɏŰůɘ, ŭɡɜŬŰɐ ɖ ŬɜɎɚɡůɖ Űɤɜ ɞɟɑɤɜ 

Űɖɠ ˊɟɞɓɞɚɐɠ Űɖɠ ůəɑŬůɖɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ Ůˊɑ Űɤɜ ŬˊɞɓɎɗɟɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ ŬɜŬɛɞɜɐɠ ŮˊɘɓŬŰɩɜ 

ɔɘŬ Űɘɠ ŭɘɎűɞɟŮɠ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɩɟŮɠ əŬɘ Ůˊɞɢɏɠ Űɞɡ ɏŰɞɡɠ. 

 

 

3.1. ȼɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ 

 

Ƀ ȱɚɘɞɠ ŮɑɜŬɘ ɏɜŬɠ ŬůŰɏɟŬɠ, ɛɑŬ ɗŮɟɛɐ ůűŬɑɟŬ ŬŮɟɑɤɜ, ůŰɞ ŮůɤŰŮɟɘəɧ Űɖɠ ɞˊɞɑŬɠ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɗŮɟɛɞˊɡɟɖɜɘəɏɠ ŬɜŰɘŭɟɎůŮɘɠ. ȷˊɞŰɏɚŮůɛŬ Űɤɜ ŬɜŰɘŭɟɎůŮɤɜ ŮɑɜŬɘ ɖ 

ˊŬɟŬɔɤɔɐ ŮɜɏɟɔŮɘŬɠ ˊɞɡ űŰɎɜŮɘ ůŰɖ ɔɖ ɡˊɧ ŭɘɎűɞɟŮɠ ɛɞɟűɏɠ, ɧˊɤɠ Űɞ űɤɠ, ɖ ɗŮɟɛɧŰɖŰŬ əŬɘ ɖ 

ŬəŰɘɜɞɓɞɚɑŬ. ȼ ŮɜɏɟɔŮɘŬ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ɐɚɘɞ ɞɜɞɛɎɕŮŰŬɘ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ. ȼ ũɖ ŮəŰŮɚŮɑ 

əɘɜɐůŮɘɠ, ɞɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŮɑɜŬɘ ɖ ˊŮɟɘůŰɟɞűɐ ɔɨɟɤ Ŭˊɧ Űɞɜ ɎɝɞɜŬ Űɖɠ əŬɘ ɖ 

ˊŮɟɘűɞɟɎ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ. ȼ ˊŮɟɑɞŭɞɠ ˊŮɟɘůŰɟɞűɐɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ŮŬɡŰɧ Űɖɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 24 

ɩɟŮɠ, ˊɟɞəŬɚɩɜŰŬɠ Űɖɜ ŮɜŬɚɚŬɔɐ ɛŮŰŬɝɨ ɛɏɟŬɠ əŬɘ ɜɨɢŰŬɠ. ȼ ˊŮɟɘűɞɟɎ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ 

ŭɘŬɟəŮɑ ˊŮɟɑˊɞɡ 365 ɛɏɟŮɠ, ɐ Ŭɚɚɘɩɠ ɏɜŬ ɖɚɘŬəɧ ɏŰɞɠ. ȼ ŰɟɞɢɘɎ ˊɞɡ ŭɘŬɔɟɎűŮŰŬɘ əŬŰɎ Űɖɜ 

ˊŮɟɘűɞɟɎ ŮɑɜŬɘ ŮɚɚŮɘˊŰɘəɐ ɛŮ Űɞ ŰɟɞɢɘŬəɧ ŮˊɑˊŮŭɞ ɜŬ ɛɖɜ ŮɑɜŬɘ ŮɡɗɡɔɟŬɛɛɘůɛɏɜɞ ɛŮ Űɞ ŮˊɑˊŮŭɞ 

Űɞɡ ȽůɖɛŮɟɘɜɞɨ Űɖɠ ũɖɠ. ȼ əɚɑůɖ ˊɞɡ ŭɘŬɛɞɟűɩɜŮŰŬɘ, ɖ ɞˊɞɑŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɔɤɜɑŬ 23,5Á, ɏɢŮɘ ɤɠ 

ŬˊɞŰɏɚŮůɛŬ ɖ ɏəɗŮůɖ əɎɗŮ ˊŮɟɘɞɢɐɠ ůŰɘɠ ŬəŰɑɜŮɠ Űɞɡ ȱɚɘɞɡ ɜŬ ŬɚɚɎɕŮɘ əŬŰɎ Űɖɜ ˊŮɟɘůŰɟɞűɘəɐ 

əɑɜɖůɖ, əŬɗɞɟɑɕɞɜŰŬɠ Űɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐ əŬɘ ŭɘŬɛɞɟűɩɜɞɜŰŬɠ Űɘɠ Ůˊɞɢɏɠ Űɞɡ 
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ɏŰɞɡɠ [35]. 

ȼ ɏɜŰŬůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ űɗɎɜŮɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɔɖɠ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɘɠ 

ŮˊɘəɟŬŰɞɨůŮɠ ůɡɜɗɐəŮɠ Űɞɡ ŭŮŭɞɛɏɜɞɡ ɢɟɧɜɞɡ, ɧˊɤɠ ɖ ŮəɎůŰɞŰŮ ŬˊɧůŰŬůɖ ɖɚɑɞɡ əŬɘ ɔɖɠ, Űɞ ɨɣɞɠ 

Űɞɡ ɐɚɘɞɡ ˊɎɜɤ Ŭˊɧ Űɞɜ ɞɟɑɕɞɜŰŬ Űɞɡ Űɧˊɞɡ əŬɘ ɖ ŭɘŬŭɟɞɛɐ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɛɏůŬ Ŭˊɧ 

Űɖɜ ŬŰɛɧůűŬɘɟŬ. ȿɧɔɤ ŬɡŰɞɨ, ɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ ɖɚɘɞűɎɜŮɘŬɠ ŮɝŬɟŰɎŰŬɘ əɎɗŮ ůŰɘɔɛɐ Ŭˊɧ 

ˊɞɘəɑɚɞɡɠ ˊŬɟɎɔɞɜŰŮɠ, ɞɘ ůɖɛŬɜŰɘəɧŰŮɟɞɘ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŮɑɜŬɘ ɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ, Űɞ 

ɡɣɧɛŮŰɟɞ əŬɘ Űɞ ŬɜɎɔɚɡűɞ Űɖɠ ˊŮɟɘɞɢɐɠ, ɖ ɜɏűɤůɖ əŬɘ ɖ ɟɨˊŬɜůɖ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ. ɇɞ 

ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ əŬɘ ɛɐəɞɠ Űɞɡ ŮɝŮŰŬɕɧɛŮɜɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ŮɑɜŬɘ ŮəŮɑɜŬ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɤɠ ɔɜɤůŰɧɜ ɛŮŰŬɓŬɚɚɧɛŮɜɖ, Ůɜɩ ɖ Ŭɨɝɖůɖ Űɞɡ ɡɣɞɛɏŰɟɞɡ 

ɏɢŮɘ ɤɠ ɎɛŮůɖ ůɡɜɏˊŮɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ɏɜŰŬůɖɠ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ. ȼ ɜɏűɤůɖ əŬɘ ɖ 

ɟɨˊŬɜůɖ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ, Ŭˊɧ Űɖɜ Ɏɚɚɖ, ŭɟɞɡɜ ŬɜŬůŰŬɚŰɘəɎ, əŬɗɩɠ Ŭˊɞɟɟɞűɞɨɜ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ, ˊɟɞəŬɚɩɜŰŬɠ ŮɚɎŰŰɤůɖ Űɖɠ ɖɚɘɞűɎɜŮɘŬɠ. ȹɘŬɛɞɟűɩɜɞɜŰŬɘ ɏŰůɘ ŭɨɞ ɏɜɜɞɘŮɠ Űɖɠ 

ŭɘɎɟəŮɘŬɠ ɖɚɘɞűɎɜŮɘŬɠ, ɖ ɗŮɤɟɖŰɘəɐ ŭɘɎɟəŮɘŬ, ˊɞɡ ŮɑɜŬɘ ɞ ɢɟɧɜɞɠ Ŭˊɧ Űɖɜ ŬɜŬŰɞɚɐ ɤɠ Űɖ ŭɨůɖ 

Űɞɡ ɖɚɑɞɡ əŬɘ ɖ ˊɟŬɔɛŬŰɘəɐ ŭɘɎɟəŮɘŬ, ˊɞɡ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ɗŮɤɟɖŰɘəɐ, əŬɗɩɠ 

ŮɚŬŰŰɩɜŮŰŬɘ Ŭˊɧ Űɖɜ ˊŬɟɞɡůɑŬ ɜɏűɤůɖɠ əŬɘ ɟɨˊŬɜůɖɠ əŬɘ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖɜ ŰɞˊɞɔɟŬűɑŬ Űɞɡ 

əɎɗŮ Űɧˊɞɡ [36]. 

ũɘŬ Űɖɜ ŮɝɏŰŬůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ɛɞɜŰɏɚŬ, ŰŬ ɞˊɞɑŬ Ŭəɞɚɞɡɗɞɨɜ 

ɛŬɗɖɛŬŰɘəɞɨɠ Űɨˊɞɡɠ ɔɘŬ ɜŬ ɡˊɞɚɞɔɑůɞɡɜ ůŰɞɘɢŮɑŬ ɧˊɤɠ ɖ ɏɜŰŬůɖ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ əŬɘ ɖ ɔɤɜɑŬ 

ˊɟɧůˊŰɤůɐɠ Űɖɠ ůŮ ůɡɔəŮəɟɘɛɏɜɞ Űɧˊɞ əŬɘ ɢɟɧɜɞ. ȼ ɗŮɤɟɖŰɘəɐ ˊɟɞůɏɔɔɘůɖ Űɤɜ ɓŬůɘəɩɜ Ůɜɜɞɘɩɜ 

ˊɞɡ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ɗŮɤɟŮɑŰŬɘ ŮˊɘɓŮɓɚɖɛɏɜɖ ɔɘŬ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ, ɔɘŬ Űɖɜ 

əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ŮˊɧɛŮɜɤɜ əŮűŬɚŬɑɤɜ  Ŭˊɧ Űɞɜ ŬɜŬɔɜɩůŰɖ. ɇŬ ůŰɞɘɢŮɑŬ Űɤɜ 

ɡˊɞəŮűŬɚŬɑɤɜ 3.1.1 əŬɘ 3.1.2 ɏɢɞɡɜ ɚɖűɗŮɑ Ŭˊɧ ŰŬ ɓɘɓɚɑɞ çŪŮɟɛɘəɎ ï ȼɚɘŬəɎ ɆɡůŰɐɛŬŰŬè [37], 

ŰɛɐɛŬŰŬ Űɞɡ ɞˊɞɑɞɡ ŭɘŬɜɏɛɞɜŰŬɘ ůŰɞɡɠ űɞɘŰɖŰɏɠ ɤɠ ŮɔɢŮɘɟɑŭɘɞ ůŰɞ ˊŬɟɧɜ ɀŮŰŬˊŰɡɢɘŬəɧ, ůŰŬ 

ˊɚŬɑůɘŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ çȼɚɘŬəɐ ȺɜɏɟɔŮɘŬè. 

 

3.1.1. ȸŬůɘəɏɠ ɏɜɜɞɘŮɠ 

 

ȼ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ɛˊɞɟŮɑ ɜŬ ŮɝŮŰŬůɗŮɑ ɡˊɧ Űɞ ˊɟɑůɛŬ ŰŮůůɎɟɤɜ ɡˊɞəŬŰɖɔɞɟɘɩɜ Űɖɠ, Űɖɠ 

ɎɛŮůɞɡ, Űɖɠ ŭɘɎɢɡŰɖɠ, Űɖɠ ɞɚɘəɐɠ əŬɘ Űɖɠ əɎɗŮŰɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ. ȼ ɎɛŮůɞɠ ŬəŰɘɜɞɓɞɚɑŬ (Gb) ŮɑɜŬɘ 

Űɞ ɛɏɟɞɠ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ űŰɎɜŮɘ ůŰɖ ɔɖ əŬŰô ŮɡɗŮɑŬɜ Ŭˊɧ Űɞɜ ɐɚɘɞ, ɢɤɟɑɠ ɜŬ 

ɛŮůɞɚŬɓɐůŮɘ ŭɘŬůəɞɟˊɘůɛɧɠ ɛɏůŬ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ, Ůɜɩ ɤɠ ŭɘɎɢɡŰɖ ŬəŰɘɜɞɓɞɚɑŬ (Gd) 

ˊŮɟɘɔɟɎűŮŰŬɘ Űɞ ɛɏɟɞɠ ŮəŮɑɜɞ ˊɞɡ űŰɎɜŮɘ ůŰɖ ɔɖ ɨůŰŮɟŬ Ŭˊɧ ŭɘɎɢɡůɖ, ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ əŬŰɎ Űɖɜ 

ˊɎɟɞŭɞ Űɤɜ ŬəŰɘɜɩɜ Űɞɡ ɐɚɘɞɡ ɛɏůŬ Ŭˊɧ Űɖɜ ŬŰɛɧůűŬɘɟŬ Űɖɠ ɔɖɠ, ɏɢɞɜŰŬɠ ɤɠ ůɡɜɏˊŮɘŬ Űɞ 

ŭɘŬůəɞɟˊɘůɛɧ əŬɘ Űɖɜ ŬɚɚŬɔɐ əŬŰŮɨɗɡɜůɖɠ əŬŰɎ Űɖ ŭɘŬŭɟɞɛɐ. ɇɞ ɎɗɟɞɘůɛŬ Űɤɜ ŭɨɞ 

ˊɟɞŬɜŬűŮɟɧɛŮɜɤɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ əŬɘ Űɖɠ ŬɜŬəɚɩɛŮɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ Ŭˊɧ ˊŬɟŬəŮɑɛŮɜŮɠ 

ŮˊɘűɎɜŮɘŮɠ, ůɡɜɘůŰɎ Űɖɜ ɞɚɘəɐ ŬəŰɘɜɞɓɞɚɑŬ (G). ȼ əɎɗŮŰɞɠ ŬəŰɘɜɞɓɞɚɑŬ (Gn) ŮɑɜŬɘ ŮəŮɑɜɖ ˊɞɡ 

ˊɟɞůˊɑˊŰŮɘ ůŮ ŮˊɑˊŮŭɞ əɎɗŮŰɞ ůŰɘɠ ɖɚɘŬəɏɠ ŬəŰɑɜŮɠ. 

ɇɞ ůɨɛɓɞɚɞ G ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ůŰɘɔɛɘŬɑŮɠ Űɘɛɏɠ ŬəŰɘɜɞɓɞɚɑŬɠ, ɛŮ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ Űɞ W/m2. 

ũɘŬ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ɛɑŬɠ ɩɟŬɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ůɨɛɓɞɚɞ I ŬɜŰɑ Űɞɡ G əŬɘ ɛɑŬɠ ɖɛɏɟŬɠ Űɞ 

ůɨɛɓɞɚɞ ȼ ŬɜŰɑůŰɞɘɢŬ, ɛŮ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ əŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ Űɞ J/m2. ɀŮ ɢɟɐůɖ Űɞɡ 

ŭŮɑəŰɖ ɞ ŭɖɚɩɜŮŰŬɘ ŬəŰɘɜɞɓɞɚɑŬ ŮəŰɧɠ ŬŰɛɧůűŬɘɟŬɠ əŬɘ ɛŮ ɢɟɐůɖ Űɞɡ ŭŮɑəŰɖ T ɖ ˊɟɧůˊŰɤůɖ ůŮ 
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əŮəɚɘɛɏɜɞ ŮˊɑˊŮŭɞ. Ƀɘ ˊŬɟŬˊɎɜɤ ŭŮɑəŰŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬɘ ůɡɜŭɡŬůŰɘəɎ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, Gon 

ŮɑɜŬɘ ɖ ŬəŰɘɜɞɓɞɚɑŬ əɎɗŮŰɞɡ Ůˊɘˊɏŭɞɡ ŮəŰɧɠ ŬŰɛɧůűŬɘɟŬɠ. ɇɏɚɞɠ, ˊɞɚɨ ɓŬůɘəɐ ɏɜɜɞɘŬ ŬˊɞŰŮɚŮɑ ɖ 

ɖɚɘŬəɐ ůŰŬɗŮɟɎ, Gsc = 1353 W/m2, ˊɞɡ ŮɑɜŬɘ Űɞ ˊɞůɧ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ˊɏűŰŮɘ əɎɗŮŰŬ ůŮ 

ɛɞɜɎŭŬ ŮˊɘűŬɜŮɑŬɠ ŰɞˊɞɗŮŰɖɛɏɜɖɠ ůŰɞ ŬɜɩŰŮɟɞ ɧɟɘɞ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ, ɧŰŬɜ ɖ ŬˊɧůŰŬůɖ ũɖɠ ï 

ȱɚɘɞɡ ɚŬɛɓɎɜŮɘ Űɖ ɛɏůɖ Űɘɛɐ Űɖɠ, ŬɜɎ ɛɞɜɎŭŬ ɢɟɧɜɞɡ. 

 

ũɘŬ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɖ ɏɜŰŬůɖ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŭɏɢŮŰŬɘ əɎˊɞɘŬ ŮˊɘűɎɜŮɘŬ Űɞɡ ɢɩɟɞɡ, 

əŬɗɞɟɘůŰɘəɐɠ ůɖɛŬůɑŬɠ ŮɑɜŬɘ ɖ ɗɏůɖ Űɖɠ ŮˊɘűɎɜŮɘŬɠ əŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɖɠ. ɋɠ Ůə ŰɞɨŰɞɡ, 

ůŰɞɡɠ ɛŬɗɖɛŬŰɘəɞɨɠ Űɨˊɞɡɠ ŬɜɎɚɡůɖɠ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɤɜɘŬəɎ ɛŮɔɏɗɖ. ũɘŬ 

Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ɗɏůɖɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Űɞ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ əŬɘ Űɞ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ. ũɘŬ 

Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ɛɘŬɠ ŮˊɘűɎɜŮɘŬɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɔɤɜɑŬ əɚɑůɖɠ Űɞɡ Ůˊɘˊɏŭɞɡ əŬɘ ɔɘŬ Űɖɜ 

ˊŮɟɘɔɟŬűɐ Űɖɠ ůɢɏůɖɠ Űɖɠ ɛŮ Űɘɠ ɖɚɘŬəɏɠ ŬəŰɑɜŮɠ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ɖ ɕŮɜɑɗɘŬ ɔɤɜɑŬ əŬɘ Űɞ ɖɚɘŬəɧ 

ɨɣɞɠ, Űɞ Ŭɕɘɛɞɨɗɘɞ ŮˊɘűɎɜŮɘŬɠ, Űɞ Ŭɕɘɛɞɨɗɘɞ ɖɚɑɞɡ, ɖ ɤɟɘŬɑŬ ɔɤɜɑŬ əŬɘ ɖ ɖɚɘŬəɐ Ŭˊɧəɚɘůɖ. 

Tɞ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ ű əŬɘ Űɞ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ ɚ, ŮɑɜŬɘ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɛŮ Űɘɠ 

ɞˊɞɑŮɠ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ, ɖ ɗɏůɖ əɎɗŮ Űɧˊɞɡ. ɇɞ ű ŮɑɜŬɘ ɖ ɔɤɜɑŬ ˊɞɡ 

ůɢɖɛŬŰɑɕŮɘ ɖ əŬŰŬəɧɟɡűɞɠ Ůɜɧɠ ůɖɛŮɑɞɡ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɔɖɠ ɛŮ Űɞ ŮˊɑˊŮŭɞ Űɞɡ 

ɘůɖɛŮɟɘɜɞɨ, ɛŮ Ůɨɟɞɠ Űɘɛɩɜ Ŭˊɧ -90º ɏɤɠ 90º əŬɘ Űɘɛɐ ȽůɖɛŮɟɘɜɞɨ ű = 0º. ɇɞ ɚ ŮɑɜŬɘ ɖ ɔɤɜɑŬ ˊɞɡ 

ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ Űɞɡ ɛŮůɖɛɓɟɘɜɞɨ ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ˊɟɞɠ ŮɝɏŰŬůɖ ůɖɛŮɑɞ ɛŮ Űɞ 

ŮˊɑˊŮŭɞɡ Űɞɡ ˊɟɩŰɞɡ ɛŮůɖɛɓɟɘɜɞɨ, ɔɘŬ Űɞɜ ɞˊɞɑɞ ɘůɢɨŮɘ ɚ=0º. ɇɞ Ůɨɟɞɠ Űɘɛɩɜ Űɞɡ ɚ ŮɑɜŬɘ Ŭˊɧ -

180º ɏɤɠ 180º. ɋɠ ˊɟɩŰɞɠ ɛŮůɖɛɓɟɘɜɧɠ ɏɢŮɘ ɞɟɘůŰŮɑ ɞ ɛŮůɖɛɓɟɘɜɧɠ Űɞɡ Greenwich. 

 

 

ȺɘəɧɜŬ 3.1: ɆűŬɑɟŬ ũŮɤɔɟŬűɘəɩɜ ɆɡɜŰŮŰŬɔɛɏɜɤɜ [15] 

 

ȼ ɔɤɜɑŬ ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ Űɖɜ əŬŰŬəɧɟɡűɞ ˊɟɞɠ Űɞ ˊɟɞŬɜŬűŮɟɧɛŮɜɞ ůɖɛŮɑɞ, ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ 

əŬɘ ɕŮɜɑɗɘŬ ŮɡɗŮɑŬ əŬɘ Ŭˊɧ Űɖɜ ŮɡɗŮɑŬ ˊŬɟŬŰɖɟɖŰɐ - ɐɚɘɞɡ ŮɑɜŬɘ ɖ ɕŮɜɑɗɘŬ ɔɤɜɑŬ ɐ ɔɤɜɑŬ ɕŮɜɑɗ (ɗz), 

ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ Űɘɛɏɠ Ŭˊɧ 0º ɏɤɠ 90º. ȼ ůɡɛˊɚɖɟɤɛŬŰɘəɐ Űɖɠ ɔɤɜɑŬ, 90º ï ɗz, ˊɞɡ 

ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŮɡɗŮɑŬ ˊŬɟŬŰɖɟɖŰɐ ï ɐɚɘɞɡ əŬɘ Űɖɜ ˊɟɞɓɞɚɐ Űɖɠ ůŰɞ ɞɟɘɕɧɜŰɘɞ ŮˊɑˊŮŭɞ, 

ɞɜɞɛɎɕŮŰŬɘ ɖɚɘŬəɧ ɨɣɞɠ. ȼ ɔɤɜɑŬ ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ɞɟɘɕɧɜŰɘŬ ˊɟɞɓɞɚɐ ɛɘŬɠ ŮɡɗŮɑŬɠ 
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əɎɗŮŰɖɠ ˊɟɞɠ Űɖɜ ˊɟɞɠ ŮɝɏŰŬůɖ ŮˊɘűɎɜŮɘŬ əŬɘ Ŭˊɧ Űɖ ɁɧŰɘŬ əŬŰŮɨɗɡɜůɖ ɞɜɞɛɎɕŮŰŬɘ ȷɕɘɛɞɨɗɘɞ 

ŮˊɘűɎɜŮɘŬɠ, ɔ, əŬɘ ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ Űɘɛɏɠ Ŭˊɧ -180º ɏɤɠ 180º, ɛŮ ɔ= 0º ůŰɞɜ ɁɧŰɞ. ȼ ɔɤɜɑŬ ˊɞɡ 

ůɢɖɛŬŰɑɕŮŰŬɘ ɛŮŰŬɝɨ Űɖɠ ɞɟɘɕɧɜŰɘŬɠ ˊɟɞɓɞɚɐɠ Űɖɠ ŮɡɗŮɑŬɠ ˊŬɟŬŰɖɟɖŰɐ ï ɐɚɘɞɡ əŬɘ Űɖɠ 

əŬŰŮɨɗɡɜůɖɠ Űɞɡ ɁɧŰɞɡ ɞɜɞɛɎɕŮŰŬɘ ȷɕɘɛɞɨɗɘɞ ɖɚɑɞɡ, ɔs. ȼ ɔɤɜɑŬ ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ ɛŮŰŬɝɨ Űɞɡ 

ɞɟɘɕɧɜŰɘɞɡ Ůˊɘˊɏŭɞɡ əŬɘ ɛɘŬɠ ŮˊɑˊŮŭɖɠ ŮˊɘűɎɜŮɘŬɠ ŮɑɜŬɘ ɖ ɔɤɜɑŬ əɚɑůɖɠ Űɞɡ Ůˊɘˊɏŭɞɡ, ɓ, ɖ ɞˊɞɑŬ 

ˊŬɑɟɜŮɘ Űɘɛɏɠ Ŭˊɧ 0º ɏɤɠ 180º, ɧˊɞɡ ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ Űɤɜ 90º Űɘɛɏɠ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ  ŬɜŮůŰɟŬɛɛɏɜŮɠ 

ŮˊɘűɎɜŮɘŮɠ, ŭɖɚŬŭɐ ŮˊɘűɎɜŮɘŮɠ ůŰɘɠ ɞˊɞɑŮɠ Űɞ ŮˊɑˊŮŭɞ çɓɚɏˊŮɘè ˊɟɞɠ ŰŬ əɎŰɤ. ȼ ˊŮɟɘůŰɟɞűɐ Űɖɠ 

ɔɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ɎɝɞɜɎ Űɖɠ ˊɟɞəŬɚŮɑ ɔɤɜɘŬəɐ ɛŮŰŬŰɧˊɘůɖ Űɞɡ ɐɚɘɞɡ ŬɜŬŰɞɚɘəɎ ɐ ŭɡŰɘəɎ Űɞɡ 

Űɞˊɘəɞɨ ɛŮůɖɛɓɟɘɜɞɨ, ɛɏɔŮɗɞɠ ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɖɜ ɤɟɘŬɑŬ ɔɤɜɑŬ, ɤ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ 

ˊɟɘɜ Űɞ ɖɚɘŬəɧ ɛŮůɖɛɏɟɘ əŬɘ ɗŮŰɘəɐ ɛŮŰɎ Ŭˊɧ ŬɡŰɧ. ɇɏɚɞɠ, ɖɚɘŬəɐ Ŭˊɧəɚɘůɖ, ŭ, ŮɑɜŬɘ ɖ ɔɤɜɘŬəɐ 

ɗɏůɖ Űɞɡ ɖɚɑɞɡ Űɞ ɖɚɘŬəɧ ɛŮůɖɛɏɟɘ, ŭɖɚŬŭɐ Űɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ Űɖɜ ɞˊɞɑŬ ɞ ɐɚɘɞɠ ŰɏɛɜŮɘ Űɞɜ 

ɛŮůɖɛɓɟɘɜɧ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ, ɤɠ ˊɟɞɠ Űɞ ŮˊɑˊŮŭɞ Űɞɡ ɘůɖɛŮɟɘɜɞɨ. ȼ Űɘɛɐ Űɖɠ ɖɚɘŬəɐɠ Ŭˊɧəɚɘůɖɠ 

ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Ŭˊɧ -23.45º ɏɤɠ 23.45º əŬɘ ŮɝŬɟŰɎŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ Űɖ ɛŮŰŬɓɚɖŰɐ n. ɇɞ n 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ɖɛɏɟŬ Űɞɡ ɏŰɞɡɠ ɔɘŬ Űɖɜ ɞˊɞɑŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɛŮɚɏŰɖ, Ŭˊɧ 1 ɏɤɠ 365. Ƀ 

ɛŬɗɖɛŬŰɘəɧɠ Űɨˊɞɠ ˊɞɡ ŮəűɟɎɕŮɘ Űɖɜ ɖɚɘŬəɐ Ŭˊɧəɚɘůɖ ŮɑɜŬɘ: 

ŭ= 23.45*sin
ᶻ

        (Ɇɢɏůɖ 3.1) 

 

 

ȺɘəɧɜŬ 3.2: ũɤɜɑŬ ɕŮɜɑɗ, Ŭɕɘɛɞɨɗɘɞ ŮˊɘűɎɜŮɘŬɠ, Ŭɕɘɛɞɨɗɘɞ ɖɚɑɞɡ, əɚɑůɖ Ůˊɘˊɏŭɞɡ [16] 

 

3.1.2. ɀŬɗɖɛŬŰɘəɏɠ ůɢɏůŮɘɠ ɛɏŰɟɖůɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ 

 

ɀŮ ɢɟɐůɖ Űɤɜ ɛŮɔŮɗɩɜ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɧɠ ɞ 

ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ɔɤɜɑŬɠ ˊɟɧůˊŰɤůɖɠ, ɗ, Űɖɠ ɎɛŮůɞɡ ŬəŰɘɜɞɓɞɚɑŬɠ ůŮ ɛɑŬ ŮˊɘűɎɜŮɘŬ, ˊɞɡ ŮɑɜŬɘ 

ɞɡůɘŬůŰɘəɎ ɖ ɔɤɜɑŬ ɛŮŰŬɝɨ Űɤɜ ˊɟɞůˊɘˊŰɞɡůɩɜ ɖɚɘŬəɩɜ ŬəŰɘɜɩɜ əŬɘ Űɖɠ əŬɗɏŰɞɡ ůŰɖɜ ŮˊɘűɎɜŮɘŬ. 

ȼ Űɘɛɐ Űɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛŮ ɢɟɐůɖ Űɞɡ ɛŬɗɖɛŬŰɘəɞɨ Űɨˊɞɡ: 

cosɗ = sinŭ*sinű *cosɓ - sinŭ*cosű*sinɓ*cosɔ 

        + cosŭ*cosű*cosɓ*cosɤ + cosŭ*sinű*sinɓ*cosɔ*cosɤ 
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        + cosŭ*sinɓ*sinɔ*sinɤ        (Ɇɢɏůɖ 3.2) 

ũɘŬ ɞɟɘɕɧɜŰɘŮɠ ŮˊɘűɎɜŮɘŮɠ (ɓ=0º) ɖ ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ ŰŬɡŰɑɕŮŰŬɘ ɛŮ Űɖ ɕŮɜɑɗɘŬ ɔɤɜɑŬ, Ůˊɞɛɏɜɤɠ ɖ 

Űɘɛɐ Űɖɠ ɕŮɜɑɗɘŬɠ ɔɤɜɑŬɠ ɛˊɞɟŮɑ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɛɏůɤ Űɖɠ ůɢɏůɖɠ 

cosɗz = sinŭ*sinű + cosŭ*cosű*cosɤ      (Ɇɢɏůɖ 3.3) 

 

ȷəɧɛɖ, ɛŮ ɢɟɐůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ɔɤɜɘɩɜ, əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ 

ɛɞɟűɩɜ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ. ȰŰůɘ, ɞɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɖɠ ůŰɘɔɛɘŬɑŬɠ ɎɛŮůɖɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŭɏɢŮŰŬɘ Űɞ ɞɟɘɕɧɜŰɘɞ (Gb), Űɞ əŮəɚɘɛɏɜɞ (GbT) əŬɘ Űɞ əɎɗŮŰɞ (Gbn) ŮˊɑˊŮŭɞ ůŰɘɠ 

ɖɚɘŬəɏɠ ŬəŰɑɜŮɠ ŮɑɜŬɘ: 

Gb= Gbn * cosɗz         (Ɇɢɏůɖ 3.4) 

GbT= Gbn * cosɗ         (Ɇɢɏůɖ 3.5) 

GbT= Gb *          (Ɇɢɏůɖ 3.6) 

ɀŮ Űɟɞˊɞˊɞɑɖůɖ Űɤɜ ŭŮɘəŰɩɜ ůŰɘɠ ˊŬɟŬˊɎɜɤ ůɢɏůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ 

ŮɝɘůɩůŮɘɠ ɔɘŬ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ ŮəŰɧɠ ŬŰɛɧůűŬɘɟŬɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ŬəŰɘɜɞɓɞɚɑŬ ɞɟɘɕɧɜŰɘŬɠ 

ŮˊɘűɎɜŮɘŬɠ ŮəŰɧɠ ŬŰɛɧůűŬɘɟŬɠ ˊɟɞəɨˊŰŮɘ ɛŮ Űɟɞˊɞˊɞɑɖůɖ Űɤɜ ŭŮɘəŰɩɜ Űɖɠ ůɢɏůɖɠ 3.4 əŬɘ ŮɑɜŬɘ 

Go= Gon * cosɗz.         (Ɇɢɏůɖ 3.7) 

ɆŰɖ ůɡɜɏɢŮɘŬ, ɛŮ ɞɚɞəɚɐɟɤůɖ Űɤɜ ŮɝɘůɩůŮɤɜ ŮɑɜŬɘ ɜŬ ŭɡɜŬŰɧɜ ɜŬ ɓɟŮɗɞɨɜ ɞɘ ŬɜŰɑůŰɞɘɢɞɘ 

ɛŬɗɖɛŬŰɘəɞɑ Űɨˊɞɘ ɔɘŬ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ɛɑŬɠ ɩɟŬɠ ɐ əŬɘ ɛɑŬɠ ɖɛɏɟŬɠ, Iɞ əŬɘ ȼɞ ŬɜŰɑůŰɞɘɢŬ. 

 

ȳˊɤɠ ɔɑɜŮŰŬɘ əŬŰŬɜɞɖŰɧ, ɖ əŬŰŬɜɧɖůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ŮɝɘůɩůŮɤɜ əŬɘ ˊŬɟŬɛɏŰɟɤɜ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɐ ɔɘŬ Űɖɜ ŮɜŬůɢɧɚɖůɖ ɛŮ ɗɏɛŬŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɕɖŰɐɛŬŰŬ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ. 

ȼ ŮűŬɟɛɞɔɐ Űɤɜ Űɨˊɤɜ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŮɜŭɘŬűɏɟɞɜŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ɧˊɤɠ ɞ ɡˊɞɚɞɔɘůɛɧɠ 

Űɖɠ Ŭəɟɘɓɐɠ ŭɘɎɟəŮɘŬɠ Űɖɠ ɖɛɏɟŬɠ, ɖ əŬŰŬɜɞɛɐ Űɖɠ ŭɘɎɢɡŰɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŰɞɡɠ ɞɡɟɎɜɘɞ ɗɧɚɞ, ɞ 

ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ əŬɘ ˊɞɚɚɎ Ŭəɧɛɖ. ɇŬ ɧůŬ ɤɠ 

ŰɩɟŬ əŬŰŬɔɟɎűɖəŬɜ, ɤůŰɧůɞ, ŮɑɜŬɘ ŬɟəŮŰɎ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ əŬŰŬɜɧɖůɖɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. 

 

 

3.2. ȱɚɘɞɠ əŬɘ ɆəɑŬůɖ 

 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ȷɛŮɟɘəŬɜɘəɐ ȺˊɘůŰɖɛɞɜɘəɐ ŮŰŬɘɟɑŬ ŪɏɟɛŬɜůɖɠ, Ɋɨɝɖɠ əŬɘ ȾɚɘɛŬŰɘůɛɞɨ 

(ASHRAE, American Society of Heating, Refrigerating and Air  Conditioning) ɤɠ ɗŮɟɛɘəɐ ɎɜŮůɖ 

ɞɟɑɕŮŰŬɘ ɖ ˊɜŮɡɛŬŰɘəɐ əŬŰɎůŰŬůɖ əŬŰɎ Űɖɜ ɞˊɞɑŬ Űɞ ɎŰɞɛɞ ŭŮɜ ŮˊɘɗɡɛŮɑ əŬɛɑŬ ŬɚɚŬɔɐ Űɞɡ 

(ŮůɤŰŮɟɘəɞɨ ɐ ŮɝɤŰŮɟɘəɞɨ) ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŰɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ əŬɘ ŮəűɟɎɕŮɘ ɘəŬɜɞˊɞɑɖůɖ Ŭˊɧ Űɘɠ 

ŮˊɘəɟŬŰɞɨůŮɠ ůɡɜɗɐəŮɠ [38]. Ⱥűɧůɞɜ ɔɘŬ əɎɗŮ Ɏɜɗɟɤˊɞ ɞɘ ɘŭŬɜɘəɏɠ ůɡɜɗɐəŮɠ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɏɠ, 

ɖ ɗŮɟɛɘəɐ ɎɜŮůɖ ŮɑɜŬɘ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɏɜŬɠ ɡˊɞəŮɘɛŮɜɘəɧɠ ɧɟɞɠ. ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɖ 
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ɛŮɚɏŰɖ Űɖɠ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɞɜ Ɏɜɗɟɤˊɞ, əŬɗɩɠ ŮˊɖɟŮɎɕŮɘ Űɖɜ ˊɜŮɡɛŬŰɘəɐ Űɞɡ ŭɘŬɨɔŮɘŬ, 

Űɖɜ ɣɡɢɞɚɞɔɘəɐ Űɞɡ əŬŰɎůŰŬůɖ əŬɘ Űɖɜ ɡɔŮɑŬ Űɞɡ. ȰŰůɘ, ɖ ˊŬɟŬɛɞɜɐ əɎˊɞɘɞɡ ůŮ ɏɜŬɜ ɢɩɟɞ ɧˊɞɡ 

ŭŮ ɜɘɩɗŮɘ ɗŮɟɛɘəɎ ɎɜŮŰŬ ŮɑɜŬɘ ŭɨůəɞɚɖ əŬɘ ůŮ ůˊɎɜɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ Ŭəɧɛɖ əŬɘ Ůˊɘəɑɜŭɡɜɖ, ɘŭɑɤɠ 

ɔɘŬ Űɘɠ ˊɘɞ ŮɡɎɚɤŰŮɠ əŬŰɖɔɞɟɑŮɠ Űɞɡ ˊɚɖɗɡůɛɞɨ, ɧˊɤɠ ɞɘ ɏɔəɡŮɠ ɔɡɜŬɑəŮɠ, ŰŬ ɛɘəɟɎ ˊŬɘŭɘɎ əŬɘ ɞɘ 

ɖɚɘəɘɤɛɏɜɞɘ. 

ȼ ůəɑŬůɖ ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ ˊŬɟɎɔɞɜŰŬ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ, ɔɘô ŬɡŰɧ əŬɘ ůŮ ŰŮɢɜɘəɏɠ ɞŭɖɔɑŮɠ 

əŬŰŬůəŮɡɐɠ Űɞɡ ȾŬɜɞɜɘůɛɞɨ ȺɜŮɟɔŮɘŬəɐɠ ȷˊɧŭɞůɖɠ ȾŰɖɟɑɤɜ (Ⱦ.Ⱥɜ.ȷ.Ⱦ.) ɞɘ ůɡɜŰŮɚŮůŰɏɠ 

ůəɑŬůɖɠ, ˊɞɡ əŬɗɞɟɑɕɞɜŰŬɘ ɛŮ ɓɎůɖ Űɞ Ůɑŭɞɠ Űɤɜ ůəɘɎůŰɟɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬɘ Űɖ 

ɔŮɤɛŮŰɟɑŬ Űɞɡɠ, ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ˊɟɞůŮəŰɘəɎ əŬɘ ŬɜŬɚɨɞɜŰŬɘ ŮəŰŮŰŬɛɏɜŬ. ɆŮ ɛŮɚɏŰŮɠ 

əŬŰŬůəŮɡɩɜ ŰɞˊɞɗŮŰɖɛɏɜɤɜ ůŮ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ɖ ŬɜɎɔəɖ ɨˊŬɟɝɖɠ əŬŰɎɚɚɖɚɤɜ ůɡůŰɖɛɎŰɤɜ 

ůəɑŬůɖɠ ŮɑɜŬɘ Ŭəɧɛɖ ˊɘɞ ŮˊɘɓŮɓɚɖɛɏɜɖ, əŬɗɩɠ ŬˊɞŰŮɚɞɨɜ ůŮ ˊɞɚɚɏɠ ŰɏŰɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ Űɞɜ 

ɓŬůɘəɧŰŮɟɞ ˊŬɟɎɔɞɜŰŬ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ. ȯɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŭɘŬűɞɟɞˊɞɘɞɨɜ Űɞɜ ɖɚɘŬůɛɧ Ůɜɧɠ 

ɡˊŬɑɗɟɘɞɡ ɢɩɟɞɡ ŮɑɜŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ, ɞɘ ˊŮɟɘɓɎɚɚɞɡůŮɠ ŮˊɘűɎɜŮɘŮɠ əŬɘ űɡůɘəɎ ɖ ɩɟŬ, 

ɖ Ůˊɞɢɐ əŬɘ ɞɘ əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ. 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ɜɤɟɑŰŮɟŬ, ɞɘ əɘɜɐůŮɘɠ ˊɞɡ ŮəŰŮɚŮɑ ɖ ũɖ əŬɗɞɟɑɕɞɡɜ Űɖɜ ɏəɗŮůɖ əɎɗŮ ˊŮɟɘɞɢɐɠ 

ůŰɘɠ ŬəŰɑɜŮɠ Űɞɡ ȱɚɘɞɡ əŬɘ, ɤɠ űɡůɘəɧ ŮˊŬəɧɚɞɡɗɞ, Űɘɠ ŮˊɘəɟŬŰɞɨůŮɠ əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ. 

ȼ ɔɜɩůɖ Űɤɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ ŬɡŰɩɜ əɘɜɐůŮɤɜ ˊŬɟɏɢŮɘ ŭɡɜŬŰɧŰɖŰŬ əŬŰŬůəŮɡɐɠ ůəɘɎůŰɟɤɜ 

ɛŮ ŰŮɢɜɘəɏɠ ˊɞɡ ɜŬ Űɘɠ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ. ȹɑɜɞɜŰŬɠ ɓŬɟɨŰɖŰŬ ůŰɘɠ əɚɘɛŬŰɘəɏɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ əɎɗŮ 

ˊŮɟɘɞɢɐɠ, ɞ ůɢŮŭɘŬůɛɧɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŬɟɛɞůŰŮɑ ůŰɘɠ ŬɜɎɔəŮɠ Űɖɠ, ɛŮ ůəɞˊɧ Űɖɜ ŮˊɑŰŮɡɝɖ 

ɓɏɚŰɘůŰɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

 

3.2.1. Ƀ ɟɧɚɞɠ Űɞɡ ȱɚɘɞɡ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ Ůˊɞɢɩɜ 

 

ȺɑɜŬɘ ɔɜɤůŰɧ ˊɤɠ ɞɘ ŰɏůůŮɟɘɠ Ůˊɞɢɏɠ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ Ŭˊɧ Űɖɜ əɑɜɖůɖ Űɖɠ ũɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ. 

ȾɎˊɞɘɞɠ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ ɧɛɤɠ, ɓɚɏˊɞɜŰŬɠ Űɖ ɗɏůɖ Űɞɡ ȱɚɘɞɡ ɜŬ ŬɚɚɎɕŮɘ 

ůɡɜŮɢɩɠ ůŰɞɜ ɞɡɟŬɜɧ, ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ Ůˊɘˊɏŭɞɡ ŭɘŬɔɟŬűɧɛŮɜɞɡ Ŭˊɧ Űɖ 

űŬɘɜɞɛŮɜɘəɐ ˊŮɟɘűɞɟɎ Űɞɡ ȼɚɑɞɡ. ȼ űŬɘɜɞɛŮɜɘəɐ ŰɟɞɢɘɎ ˊɞɡ ɢŬɟɎůůŮŰŬɘ ɜɞɖŰɎ ɞɜɞɛɎɕŮŰŬɘ 

ŮəɚŮɘˊŰɘəɐ, ɐ, ɛŮ ɎɚɚŬ ɚɧɔɘŬ, ɖ ŮəɚŮɘˊŰɘəɐ ŮɑɜŬɘ ɖ ŬˊŮɘəɧɜɘůɖ, ˊɎɜɤ ůŰɖɜ ɞɡɟɎɜɘŬ ůűŬɑɟŬ, Űɖɠ 

ɔɐɘɜɖɠ ŰɟɞɢɘɎɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ. ȼ ˊɟɞɏəŰŬůɖ Űɞɡ ɘůɖɛŮɟɘɜɞɨ Űɖɠ ũɖɠ ˊɎɜɤ ůŰɞɜ ɞɡɟɎɜɘɞ ɗɧɚɞ 

ŰɏɛɜŮɘ Űɖɜ ŮəɚŮɘˊŰɘəɐ, ůɢɖɛŬŰɑɕɞɜŰŬɠ ɔɤɜɑŬ 23.5Á. ȼ ɔɤɜɑŬ ŬɡŰɐ, ɖ ɞˊɞɑŬ ɞɜɞɛɎɕŮŰŬɘ çɚɧɝɤůɖ 

Űɖɠ ŮəɚŮɘˊŰɘəɐɠè, ŮɑɜŬɘ ɖ əɚɑůɖ Űɞɡ ɎɝɞɜŬ ˊŮɟɘůŰɟɞűɐɠ Űɖɠ ũɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ŮŬɡŰɧ Űɖɠ ůŮ ůɢɏůɖ 

ɛŮ Űɞ ŮˊɑˊŮŭɞ ˊŮɟɘůŰɟɞűɐɠ Űɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ [39]. 

ɇŬ ŭɨɞ ůɖɛŮɑŬ ůŰŬ ɞˊɞɑŬ ŰɏɛɜɞɜŰŬɘ ɞɘ ŭɨɞ əɨəɚɞɘ ɞɜɞɛɎɕɞɜŰŬɘ ɘůɖɛŮɟɘɜɎ ůɖɛŮɑŬ. ȾɎɗŮ ɢɟɧɜɞ, 

ˊŮɟɑˊɞɡ Űɖɜ 21ɖ ɀŬɟŰɑɞɡ, ɞ ȱɚɘɞɠ ɓɟɑůəŮŰŬɘ ůŰɞ ŮŬɟɘɜɧ ɘůɖɛŮɟɘɜɧ ůɖɛŮɑɞ, ůɖɛŬŰɞŭɞŰɩɜŰŬɠ Űɖɜ 

Ŭɟɢɐ Űɖɠ Ɏɜɞɘɝɖɠ, Ůɜɩ ˊŮɟɑˊɞɡ Űɖɜ 23ɖ ɆŮˊŰŮɛɓɟɑɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ űɗɘɜɞˊɤɟɘɜɧ ɘůɖɛŮɟɘɜɧ 

ůɖɛŮɑɞ, ůɖɛŬŰɞŭɞŰɩɜŰŬɠ Űɖɜ Ŭɟɢɐ Űɞɡ űɗɘɜɞˊɩɟɞɡ. ɇɘɠ ɛɏɟŮɠ ŮəŮɑɜŮɠ, ˊɞɡ ŮɑɜŬɘ ɔɜɤůŰɏɠ əŬɘ ɤɠ 

ɘůɖɛŮɟɑŮɠ, ɞɘ ˊŮɟɘɞɢɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ Ŭəɟɘɓɩɠ ˊɎɜɤ ůŰɞɜ ɘůɖɛŮɟɘɜɧ Űɖɠ ũɖɠ ɏɢɞɡɜ Ŭəɟɘɓɩɠ ɑŭɘŬ 

ŭɘɎɟəŮɘŬ ɖɛɏɟŬɠ əŬɘ ɜɨɢŰŬɠ, ŭɖɚŬŭɐ Ůˊɑ ŭɩŭŮəŬ ɩɟŮɠ ɞ ȱɚɘɞɠ ɓɟɑůəŮŰŬɘ ˊɎɜɤ Ŭˊɧ Űɞɜ ɞɟɑɕɞɜŰŬ 

əŬɘ Ůˊɑ 12 ɩɟŮɠ ɓɟɑůəŮŰŬɘ əɎŰɤ Ŭˊɧ Űɞɜ ɞɟɑɕɞɜŰŬ. ɆŰɞɡɠ ɔŮɤɔɟŬűɘəɞɨɠ Űɧˊɞɡɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ 

ɓɧɟŮɘŬ Űɞɡ ɘůɖɛŮɟɘɜɞɨ, ɧˊɤɠ ɖ ȺɚɚɎŭŬ, ɖ ŮŬɟɘɜɐ ɘůɖɛŮɟɑŬ ůɡɛɓŬɑɜŮɘ 3-4 ɛɏɟŮɠ ɜɤɟɑŰŮɟŬ əŬɘ ɖ 

űɗɘɜɞˊɤɟɘɜɐ 3-4 ɛɏɟŮɠ ŬɟɔɧŰŮɟŬ. ɇɖɜ 21ɖ Ƚɞɡɜɑɞɡ ˊŮɟɑˊɞɡ, ɞ ȱɚɘɞɠ űŰɎɜŮɘ ůŰɞ ɓɞɟŮɘɧŰŮɟɞ 
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ůɖɛŮɑɞ Űɖɠ ŮəɚŮɘˊŰɘəɐɠ, Űɞ ɞˊɞɑɞ ɞɜɞɛɎɕŮŰŬɘ ɗŮɟɘɜɧ Űɟɞˊɘəɧ ůɖɛŮɑɞ, ůɖɛŬŰɞŭɞŰɩɜŰŬɠ Űɖɜ ɏɜŬɟɝɖ 

Űɞɡ əŬɚɞəŬɘɟɘɞɨ. ȷɜŰɑůŰɞɘɢŬ, ˊŮɟɑˊɞɡ Űɖɜ 22Ŭ ȹŮəŮɛɓɟɑɞɡ űŰɎɜŮɘ ůŰɞ ɜɞŰɘɧŰŮɟɞ ůɖɛŮɑɞ Űɖɠ 

ŮəɚŮɘˊŰɘəɐɠ, Űɞ ɢŮɘɛŮɟɘɜɧ Űɟɞˊɘəɧ ůɖɛŮɑɞ, ůɖɛŬŰɞŭɞŰɩɜŰŬɠ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ɢŮɘɛɩɜŬ [40]. 

ɆŰɖɜ ɞɡůɑŬ, ɖ ŬɜŰɑɚɖɣɖ ˊɤɠ ɞ ȱɚɘɞɠ ɓɟɑůəŮŰŬɘ ůŰɞ ɗŮɟɘɜɧ Űɟɞˊɘəɧ ůɖɛŮɑɞ ŭɘŬɛɞɟűɩɜŮŰŬɘ ɧŰŬɜ 

Űɞ ȸɧɟŮɘɞ ȼɛɘůűŬɑɟɘɞ Űɖɠ ũɖɠ çɔɏɟɜŮɘè ˊɟɞɠ Űɞɜ ȱɚɘɞ, ɚɧɔɤ Űɖɠ əɚɑůɖɠ 23.5Á əŬɘ ŬɜŰɑůŰɞɘɢŬ ɞ 

ȱɚɘɞɠ űŬɑɜŮŰŬɘ ɜŬ ɓɟɑůəŮŰŬɘ ůŰɞ ɢŮɘɛŮɟɘɜɧ Űɟɞˊɘəɧ ůɖɛŮɑɞ ɧŰŬɜ Űɞ ȸɧɟŮɘɞ ȼɛɘůűŬɑɟɘɞ Űɖɠ ũɖɠ 

çɔɏɟɜŮɘè ɛŬəɟɘɎ Űɞɡ. ȰŰůɘ, Űɞ əŬɚɞəŬɑɟɘ ɞ ȱɚɘɞɠ űŰɎɜŮɘ ůŰɞ ɣɖɚɧŰŮɟɞ ůɖɛŮɑɞ Űɖɠ ɓɧɟŮɘŬɠ 

űŬɘɜɧɛŮɜɖɠ ŰɟɞɢɘɎɠ Űɞɡ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɞɘ ɛɏɟŮɠ ɜŬ ŮɑɜŬɘ ɛŮɔɎɚŮɠ əŬɘ ɞɘ ɜɨɢŰŮɠ ɛɘəɟɏɠ əŬɘ Űɞɜ 

ɢŮɘɛɩɜŬ ůŰɞ ɢŬɛɖɚɧŰŮɟɞ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɞɘ ɛɏɟŮɠ ɜŬ ɛɘəɟŬɑɜɞɡɜ əŬɘ ɞɘ ɜɨɢŰŮɠ ɜŬ ɛŮɔŬɚɩɜɞɡɜ. 

ɆŰɘɠ ŮɜŭɘɎɛŮůŮɠ Ůˊɞɢɏɠ, ɞɘ ɛɏɟŮɠ əŬɘ ɞɘ ɜɨɢŰŮɠ ŰŮɑɜɞɡɜ ɜŬ ɘůɞɟɟɞˊɐůɞɡɜ, ɛŮ ŬɜŰɑůŰɟɞűɖ űɞɟɎ: 

ɇɖɜ Ɏɜɞɘɝɖ ɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ ůɡɜŮɢɩɠ ɛŮɔŬɚɩɜŮɘ əŬɘ ɞɘ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ ɓŮɚŰɘɩɜɞɜŰŬɘ, 

Ůɜɩ Űɞ űɗɘɜɧˊɤɟɞ ɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ ůɡɜŮɢɩɠ ɛɘəɟŬɑɜŮɘ əŬɘ ɞɘ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ 

ɢŮɘɟɞŰŮɟŮɨɞɡɜ. 

 

3.2.1. ɄŬɟɎɔɞɜŰŮɠ ŮˊɖɟŮŬůɛɞɨ Űɖɠ ůəɑŬůɖɠ 

 

ȰɢɞɜŰŬɠ ŬɜŬɚɨůŮɘ Űɞ ɟɧɚɞ Űɤɜ əɘɜɐůŮɤɜ Űɖɠ ũɖɠ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ Ůˊɞɢɩɜ, ɔɑɜŮŰŬɘ ˊɚɏɞɜ 

ŮɨəɞɚŬ ŬɜŰɘɚɖˊŰɧ ˊɤɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ Ůˊɞɢɐ ŬɚɚɎɕŮɘ ɖ űŬɘɜɧɛŮɜɖ ɗɏůɖ Űɞɡ ȱɚɘɞɡ, ɔŮɔɞɜɧɠ ˊɞɡ 

ŬɚɚɎɕŮɘ ɟɘɕɘəɎ Űɖ ůəɑŬůɖ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ ŬɜŰɘəŮɑɛŮɜɞ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ. 

ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ˊɚɖɗɩɟŬ ůəɘɎůŰɟɤɜ, ɛŮ ůəɞˊɧ Űɖ ɛɏɔɘůŰɖ əɎɚɡɣɖ Űɤɜ 

ŬɜŬɔəɩɜ ɖɚɘɞˊɟɞůŰŬůɑŬɠ, ŬɜɎɚɞɔŬ ɛŮ Űɘɠ əɚɘɛŬŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐɠ ˊɞɡ 

ɛŮɚŮŰɎŰŬɘ. ɆŰɘɠ ɛŮůɞɔŮɘŬəɏɠ ɢɩɟŮɠ, ɧˊɤɠ ɖ ȺɚɚɎŭŬ, ɞɘ ɢŮɘɛɩɜŮɠ ŮɑɜŬɘ ɐˊɘɞɘ, Ůɜɩ ŰŬ əŬɚɞəŬɑɟɘŬ 

ˊɚɐŰŰɞɜŰŬɘ Ŭˊɧ ɡɣɖɚɏɠ ɗŮɟɛɞəɟŬůɑŮɠ. ɋɠ Ůə ŰɞɨŰɞɡ, ɖ ůəɑŬůɖ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ ŮɑɜŬɘ 

ˊɞɚɨ ůɖɛŬɜŰɘəɐ, Ůɜɩ ɞ ȱɚɘɞɠ Űɞ ɢŮɘɛɩɜŬ ŭŮɜ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ˊɟɧɓɚɖɛŬ, ŬɚɚɎ ŬɜŰɘɗɏŰɤɠ, 

ůɡɢɜɎ əɟɑɜŮŰŬɘ ŮˊɘɗɡɛɖŰɧɠ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ Űɤɜ ůəɘɎůŰɟɤɜ ɜŬ ɡˊɎɟɢŮɘ ɖ 

ŬɜŰɑɚɖɣɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɖɠ ůəɑŬůɖɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ ŬɡŰɎ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɖɛɏɟŮɠ əŬɘ 

ɩɟŮɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ, ɩůŰŮ ɜŬ ŮˊɘɚɏɔŮŰŬɘ ɖ ɘŭŬɜɘəɐ ɛɞɟűɐ əŬɘ ɖ ɘŭŬɜɘəɐ ŰɞˊɞɗɏŰɖůɖ.  

ɆŰɘɠ ŮɘəɧɜŮɠ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɔɛɘɧŰɡˊŬ Űɖɠ ůəɑŬůɖɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞ 

ŰɟɘůŭɘɎůŰŬŰɞ ɛɞɜŰɏɚɞ Ůɜɧɠ ɞɟɗɞɔɤɜɑɞɡ ˊŬɟŬɚɚɖɚŮˊɘˊɏŭɞɡ ŭɘŬůŰɎůŮɤɜ 1m*4.5m*0.25m, 

ŰɞˊɞɗŮŰɖɛɏɜɞɡ ůŮ ɨɣɞɠ 4.25 m ˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ. ũɘŬ Űɖ ɔŮɤŬɜŬűɞɟɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ 

ɏɢɞɡɜ ŭɞɗŮɑ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ əɏɜŰɟɞɡ Űɖɠ ȷɗɐɜŬɠ. ȼ ˊŬɟŮɢɧɛŮɜɖ ůəɑŬůɖ ŮɝŮŰɎɕŮŰŬɘ ŬɟɢɘəɎ ɔɘŬ 

ŭɘŬűɞɟŮŰɘəɏɠ ɖɛŮɟɞɛɖɜɑŮɠ əŬɘ ɩɟŮɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɔɘŬ ŭɘŬűɞɟŮŰɘəɐ 

ŰɞˊɞɗɏŰɖůɖ ɤɠ ˊɟɞɠ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ. 

 

ɆŰɖɜ ŮɘəɧɜŬ 3.3 ŮɝŮŰɎɕŮŰŬɘ Űɞ ˊɩɠ ɛŮŰŬɓɎɚɚŮŰŬɘ ɖ ɗɏůɖ Űɖɠ ůəɑŬůɖɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞ 

ɛɞɜŰɏɚɞ ɛɏɟŬ ɛŮ Űɖ ɛɏɟŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ, ɛŮ ŭɘŬŰɐɟɖůɖ ůŰŬɗŮɟɐɠ ɩɟŬɠ. ȼ ɔɟŬɛɛɐ 

ˊɞɡ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ŬəɞɚɞɡɗŮɑ Űɖɜ əɑɜɖůɖ Űɖɠ ˊɎɜɤ ŬɟɘůŰŮɟɐɠ ɔɤɜɑŬɠ Űɖɠ ˊŬɟŮɢɧɛŮɜɖɠ ůəɘɎɠ ůŰɘɠ 

12:00 əɎɗŮ ɖɛɏɟŬɠ. Ƀɘ ůɢŮŭɘŬůɛɏɜɞɘ əɨəɚɞɘ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɖɜ 1ɖ əɎɗŮ ɛɖɜɧɠ. ȼ ŬˊɞŰɡˊɤɛɏɜɖ 

ůəɘɎ ůŰɞ Ůɜ ɚɧɔɤ ˊɚɎɜɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ 1ɖ ȽŬɜɞɡŬɟɑɞɡ. ȹŮɜ ɏɢŮɘ ɚɖűɗŮɑ ɡˊɧɣɖ ɖ ŬɚɚŬɔɐ ɩɟŬɠ 

Ŭˊɧ ɢŮɘɛŮɟɘɜɐ ůŮ ɗŮɟɘɜɐ əŬɘ Űɞ ŬɜŰɑůŰɟɞűɞ, əŬɗɩɠ ŬɜŬɛɏɜŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ Űɖɠ ɜŬ ůŰŬɛŬŰɐůŮɘ. 
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ȳˊɤɠ űŬɑɜŮŰŬɘ, ɔɘŬ ŬɜŰɘəŮɑɛŮɜɞ ŰɞˊɞɗŮŰɖɛɏɜɞ ůŰɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ, ɖ ˊŬɟŮɢɧɛŮɜɖ ůəɘɎ Ůɜɧɠ 

ɞɟɗɞɔɤɜɑɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ, ɔɘŬ ŮɝɏŰŬůɖ ůŰɘɠ 12:00 Űɞ ɛŮůɖɛɏɟɘ əɘɜŮɑŰŬɘ 

ůɢɖɛŬŰɑɕɞɜŰŬɠ ɏɜŬ ŬɜɎˊɞŭɞ ɞɢŰɎɟɘ. ȼ űɞɟɎ əɑɜɖůɖɠ ɡˊɞŭŮɘəɜɨŮŰŬɘ Ŭˊɧ ŰŬ ɓɏɚɖ. ȼ ůəɘɎ ɓɟɑůəŮŰŬɘ 

ůŰɖɜ ˊɘɞ ɛŬəɟɘɜɐ Ŭˊɧ Űɖɜ ˊɖɔɐ Űɖɠ ɗɏůɖ, ůŮ ɞɟɘɕɧɜŰɘŬ ŬˊɧůŰŬůɖ ˊŮɟɑˊɞɡ 8m. ȷˊɧ Űɞɜ ȽŬɜɞɡɎɟɘɞ 

ɛɏɢɟɘ Űɞɜ ɀɎɘɞ əŬŰŮɡɗɨɜŮŰŬɘ ˊɟɞɠ Űɞɜ ɁɧŰɞ, ůɡɔəɚɑɜɞɜŰŬɠ ˊɟɞɠ Űɖɜ ˊɖɔɐ Űɖɠ əŬɘ ŭɘŬůɢɑɕɞɜŰŬɠ 

ɛɐɜŬ ɛŮ Űɞɜ ɛɐɜŬ ɧɚɞ əŬɘ ɛɘəɟɧŰŮɟɖ ŬˊɧůŰŬůɖ. ȷˊɧ Űɞɜ Ƚɞɨɚɘɞ ɛɏɢɟɘ Űɞɜ ȹŮəɏɛɓɟɘɞ 

əŬŰŮɡɗɨɜŮŰŬɘ ˊɟɞɠ Űɞɜ ȸɞɟɟɎ, ŬˊɞɛŬəɟɡɜɧɛŮɜɖ Ŭˊɧ Űɖɜ ˊɖɔɐ Űɖɠ əŬɘ ɛŮ ŬˊɧůŰŬůɖ ůɡɜŮɢɩɠ 

ŬɡɝŬɜɧɛŮɜɖ, ɛɏɢɟɘ Űɖɜ ŮˊɘůŰɟɞűɐ ůŰɖɜ Ŭɟɢɘəɐ Űɖɠ ɗɏůɖ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ Ƚɞɡɜɑɞɡ, ɧˊɞɡ ɖ 

ůəɘɎ ɓɟɑůəŮŰŬɘ ůŰɖɜ ˊɘɞ əɞɜŰɘɜɐ ˊɟɞɠ Űɖɜ ˊɖɔɐ Űɖɠ ɗɏůɖ, ůŮ ɞɟɘɕɧɜŰɘŬ ŬˊɧůŰŬůɖ ˊŮɟɑˊɞɡ 1m, ɖ 

ɛŮŰŬəɑɜɖůɖ ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɐ Ŭˊɧ ɛɏɟŬ ůŮ ɛɏɟŬ. Ƀɘ ɖɛŮɟɞɛɖɜɑŮɠ ˊɞɡ ɖ ůəɘɎ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɑŭɘɞ 

Ŭəɟɘɓɩɠ ůɖɛŮɑɞ ŮɑɜŬɘ 12 ȷˊɟɘɚɑɞɡ əŬɘ 29-30 ȷɡɔɞɨůŰɞɡ.   

 

 

ȺɘəɧɜŬ 3.3:ɆəɑŬůɖ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ɛɏůŬ ůŰɞ ɏŰɞɠ 

 

ɆŰɖɜ ŮɘəɧɜŬ 3.4 ŮɝŮŰɎɕŮŰŬɘ Űɞ ˊɩɠ ɛŮŰŬɓɎɚɚŮŰŬɘ ɖ ɗɏůɖ Űɖɠ ůəɑŬůɖɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞ 

ɛɞɜŰɏɚɞ ůŰɖ ŭɘɎɟəŮɘŬ ɛɑŬɠ ɖɛɏɟŬɠ, ɛŮ ŮɝɏŰŬůɖ ɩɟŬ ˊɟɞɠ ɩɟŬ, ůŰɘɠ ŭɨɞ ŬəɟŬɑŮɠ əŬŰŬůŰɎůŮɘɠ, 

ŭɖɚŬŭɐ ůŰɖɜ ˊɘɞ ɛŬəɟɘɜɐ Ŭˊɧ Űɖɜ ˊɖɔɐ Űɖɠ ŬˊɧůŰŬůɖ, Űɞɜ ȽŬɜɞɡɎɟɘɞ (ŮɘəɧɜŬ 3.4 ŬɟɘůŰŮɟɎ) əŬɘ 

ůŰɖɜ ˊɘɞ əɞɜŰɘɜɐ, Űɞɜ Ƚɞɨɜɘɞ (ȺɘəɧɜŬ 3.4 ŭŮɝɘɎ). ȼ ɔɟŬɛɛɐ ˊɞɡ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ŬəɞɚɞɡɗŮɑ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ Űɖɜ əɑɜɖůɖ Űɖɠ ˊɎɜɤ ŬɟɘůŰŮɟɐɠ ɔɤɜɑŬɠ Űɖɠ ˊŬɟŮɢɧɛŮɜɖɠ ůəɘɎɠ. ȰɢŮɘ ůɢŮŭɘŬůŰŮɑ ɏɜŬɠ 

əɨəɚɞɠ ŬɜɎ ɩɟŬ, ɛŮ Űɞɜ ˊɟɩŰɞ ɜŬ ůɖɛŬŰɞŭɞŰŮɑ Űɘɠ 09:00 ɔɘŬ Űɞɜ ȽŬɜɞɡɎɟɘɞ əŬɘ Űɘɠ 07:00 ɔɘŬ Űɞɜ 

Ƚɞɨɜɘɞ əŬɘ Űɞɜ ŰŮɚŮɡŰŬɑɞ Űɘɠ 16:00 ɔɘŬ Űɞɜ ȽŬɜɞɡɎɟɘɞ əŬɘ Űɘɠ 18:00 ɔɘŬ Űɞɜ Ƚɞɨɜɘɞ, ɢɤɟɑɠ ɜŬ 

ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ɖ ŬɚɚŬɔɐ ɩɟŬɠ. ȼ ŬˊɞŰɡˊɤɛɏɜɖ ůəɘɎ ůŰŬ ůŰɘɔɛɘɧŰɡˊŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɘɠ 12:00. 

ȼ ůəɘɎ əŬŰŮɡɗɨɜŮŰŬɘ əŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ Ŭˊɧ Űɖ ȹɨůɖ ˊɟɞɠ Űɖɜ ȷɜŬŰɞɚɐ, əɎŰɘ ˊɞɡ ɐŰŬɜ 

ŬɜŬɛŮɜɧɛŮɜɞ, Ŭűɞɨ ɞ ȱɚɘɞɠ əɘɜŮɑŰŬɘ űŬɘɜɞɛŮɜɘəɎ Ŭˊɧ Űɖɜ ȷɜŬŰɞɚɐ ˊɟɞɠ Űɖ ȹɨůɖ. ɇɘɠ ˊɟɤɘɜɏɠ 

əŬɘ Űɘɠ ŬˊɞɔŮɡɛŬŰɘɜɏɠ ɩɟŮɠ ɖ ɛŮŰŬŰɧˊɘůɖ Űɖɠ ůəɘɎɠ Ŭˊɧ ɩɟŬ ůŮ ɩɟŬ ŮɑɜŬɘ ɛŮɔɎɚɖ, Ůɜɩ Űɘɠ 

ɛŮůɖɛŮɟɘŬɜɏɠ ɩɟŮɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ˊɞɚɨ ɛɘəɟɧŰŮɟɖ ɛŮŰŬŰɧˊɘůɖ, ŮɘŭɘəɎ Űɞ əŬɚɞəŬɑɟɘ.  
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ȺɘəɧɜŬ 3.4: ɆəɑŬůɖ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ɛɏůŬ ůŰɖ ɛɏɟŬ, ŬɟɘůŰŮɟɎ ɔɘŬ ɢŮɘɛɩɜŬ, ŭŮɝɘɎ ɔɘŬ əŬɚɞəŬɑɟɘ 

 

ȷˊɧ ŰŬ ŭɨɞ ŬɡŰɎ ůŰɘɔɛɘɧŰɡˊŬ ɔɑɜŮŰŬɘ Ůˊɑůɖɠ əŬŰŬɜɞɖŰɧ Űɞ ˊɧůɞ ŭɘŬűɞɟŮŰɘəɐ ŮɑɜŬɘ ɖ űŬɘɜɧɛŮɜɖ 

ŰɟɞɢɘɎ Űɞɡ ȱɚɘɞɡ Űɞ əŬɚɞəŬɑɟɘ əŬɘ Űɞ ɢŮɘɛɩɜŬ. ɇɞɜ ɢŮɘɛɩɜŬ ɖ ůəɘɎ ŮɑɜŬɘ ŬɟəŮŰɎ ŬˊɞɛŬəɟɡůɛɏɜɖ 

Ŭˊɧ Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ɓɟɑůəŮŰŬɘ ɓɞɟŮɘɧŰŮɟŬ Ŭˊɧ ŬɡŰɧ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ. ɀɏɢɟɘ 

Űɘɠ ŭɩŭŮəŬ Űɞ ɛŮůɖɛɏɟɘ ɖ ɛŮŰŬŰɧˊɘůɖ Űɖɠ ůəɑŬůɖɠ ɔɑɜŮŰŬɘ ˊɟɞɠ Űɞɜ ɁɧŰɞ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɖ űɞɟɎ 

ŬɚɚɎɕŮɘ əŬɘ əŬŰŮɡɗɨɜŮŰŬɘ ˊɟɞɠ Űɞɜ ȸɞɟɟɎ. ȷɜŰɘɗɏŰɤɠ, ɔɘŬ Űɞ ɑŭɘɞ Ŭəɟɘɓɩɠ ŬɜŰɘəŮɑɛŮɜɞ, 

ŰɞˊɞɗŮŰɖɛɏɜɞ ůŰɖɜ ɑŭɘŬ Ŭəɟɘɓɩɠ ɗɏůɖ ůŰɖɜ ȷɗɐɜŬ, Űɞ əŬɚɞəŬɑɟɘ ɖ ůəɘɎ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɞɜ ɁɧŰɞ, 

ˊɟɞůŮɔɔɑɕŮɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ˊŮɟɜɎŮɘ ůŰŬ ɓɧɟɘŬ ŬɡŰɞɨ əŬŰɎ Űɘɠ ɛŮůɖɛŮɟɘŬɜɏɠ ɩɟŮɠ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ əŬŰŮɡɗɨɜŮŰŬɘ ɝŬɜɎ ˊɟɞɠ Űɞɜ ɁɧŰɞ. Ƀɘ əɘɜɐůŮɘɠ ŬɡŰɏɠ ŮɑɜŬɘ ŬˊɧɚɡŰŬ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ 

Űɖɠ ɗŮɤɟɑŬɠ əɑɜɖůɖɠ Űɖɠ ũɖɠ ɔɨɟɤ Ŭˊɧ Űɞɜ ȱɚɘɞ ˊɞɡ ˊŮɟɘŮɔɟɎűɖəŮ ɜɤɟɑŰŮɟŬ əŬɘ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ 

Ŭˊɧ Űɞɡɠ ɛŬɗɖɛŬŰɘəɞɨɠ Űɨˊɞɡɠ ˊɞɡ ˊŬɟŬŰɏɗɖəŬɜ ůŰɞ əŮűɎɚŬɘɞ Űɖɠ ȼɚɘŬəɐɠ ȷəŰɘɜɞɓɞɚɑŬɠ. 

ɄŬɟŬŰɖɟŮɑŰŬɘ Ůˊɑůɖɠ ˊɤɠ ɖ ůəɘɎ ŮɑɜŬɘ ŬˊɞɛŬəɟɡůɛɏɜɖ Ŭˊɧ Űɖɜ ˊɖɔɐ Űɖɠ ɔɘŬ ˊɞɚɚɏɠ ɩɟŮɠ əŬŰɎ 

Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ əŬɘ ɖ ɛŮŰŬəɑɜɖůɖ Űɖɠ Ŭˊɧ ɩɟŬ ůŮ ɩɟŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ ůŮ ůɢɏůɖ ɛŮ Űɞ 

əŬɚɞəŬɑɟɘ. 

 

 

ȺɘəɧɜŬ 3.5: ɆəɑŬůɖ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ɛŮ ŬɚɚŬɔɏɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

ɆŰɖɜ ŮɘəɧɜŬ 3.5 ŮɝŮŰɎɕŮŰŬɘ Űɞ ˊɩɠ ɛŮŰŬɓɎɚɚŮŰŬɘ ɖ ůəɑŬůɖ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ɛŮ 
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ŬɚɚŬɔɐ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ Űɞɡ. ɆŰɖɜ ˊɟɩŰɖ ɗɏůɖ (ɀɞɜŰɏɚɞ 1) ɖ ɛŮɔɎɚɖ ŭɘɎůŰŬůɖ Űɞɡ 

ŬɜŰɘəŮɘɛɏɜɞɡ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɖ ˊŬɟɎɚɚɖɚŬ ůŰɞɜ ɎɝɞɜŬ Űɤɜ ɢ, ɧˊɤɠ əŬɘ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ 

ŮɝŮŰɎůŰɖəŬɜ ɜɤɟɑŰŮɟŬ. ɆŰɖ ŭŮɨŰŮɟɖ ɗɏůɖ (ɀɞɜŰɏɚɞ 2) ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ŭŮɝɘɧůŰɟɞűɖ ˊŮɟɘűɞɟɎ 

Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ əŬɘ Űɞɡ Ŭɜɗɟɩˊɞɡ əŬŰɎ 45Á, ůŰɖɜ ŰɟɑŰɖ ɗɏůɖ (ɀɞɜŰɏɚɞ 3) ɖ ŬɜŰɑůŰɞɘɢɖ 

ˊŮɟɘůŰɟɞűɐ ŮɑɜŬɘ 90Á əŬɘ ůŰɖɜ ŰɏŰŬɟŰɖ ɗɏůɖ 135Á. ɇɞ Ŭɜɗɟɩˊɘɜɞ ɛɞɜŰɏɚɞ ŮɑɜŬɘ ůŮ ɧɚŮɠ Űɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ ŰɞˊɞɗŮŰɖɛɏɜɞ Ŭəɟɘɓɩɠ ůŰɖɜ ɑŭɘŬ ɗɏůɖ ůŮ ůɢɏůɖ ɛŮ Űɞ ůŰɏɔŬůŰɟɞ, ůŰɞ əɏɜŰɟɞ Űɞɡ 

Űɧůɞ əŬŰɎ ɛɐəɞɠ ɧůɞ əŬɘ əŬŰɎ ˊɚɎŰɞɠ. Ɇəɞˊɧɠ ŮɑɜŬɘ ɜŬ ɛŮɚŮŰɖɗŮɑ ɖ ůəɑŬůɖ ˊɞɡ ˊŬɟɏɢŮŰŬɘ əŬŰɎ 

Űɘɠ ɛŮůɖɛŮɟɘŬɜɏɠ ɩɟŮɠ ɛɑŬɠ ɕŮůŰɐɠ əŬɚɞəŬɘɟɘɜɐɠ ɛɏɟŬɠ, ɔɘô ŬɡŰɧ əŬɘ ɞɘ ŬˊɞŰɡˊɤɛɏɜŮɠ ůəɘɏɠ ůŰɞ 

ůŰɘɔɛɘɧŰɡˊɞ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ 15 Ƚɞɡɚɑɞɡ, ůŰɘɠ 12:00.  

 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ, ɏɜŬɠ Ɏɜɗɟɤˊɞɠ ɨɣɞɡɠ 1.75 ˊɞɡ ůŰɏəŮŰŬɘ əɎŰɤ Ŭˊɧ Űɞ 

ŬɜŰɘəŮɑɛŮɜɞ ŰɞˊɞɗŮŰɖɛɏɜɞɠ Ŭəɟɘɓɩɠ ůŰɞ ɛɏůɞ Űɞɡ ɎɝɞɜɎ Űɞɡ əŬŰɎ ɛɐəɞɠ əŬɘ əŬŰɎ ˊɚɎŰɞɠ, 

əŬɚɨˊŰŮŰŬɘ ɞɚɧəɚɖɟɞɠ Ŭˊɧ Űɖɜ ˊŬɟŮɢɧɛŮɜɖ ůəɘɎ ɛɧɜɞ ɧŰŬɜ ŮűŬɟɛɧɕŮŰŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ 

ɀɞɜŰɏɚɞɡ 2. ɆŰɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ ɀɞɜŰɏɚɞɡ 3 Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ůɩɛŬŰɞɠ Űɞɡ 

Ŭɜɗɟɩˊɞɡ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ůəɘɎ, ŬɚɚɎ ɏɜŬ ŰɛɐɛŬ Űɞɡ ŮɑɜŬɘ ŮəŰŮɗŮɘɛɏɜɞ ůŰɞɜ ɐɚɘɞ. ɆŰɞɡɠ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ Űɤɜ ɀɞɜŰɏɚɤɜ 1 əŬɘ 4 ŭŮɜ ˊŬɟɏɢŮŰŬɘ əŬɛɑŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ Űɖɜ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ. ɀŮ ŭɞəɘɛɏɠ ɔɘŬ Űɞɡ ɡˊɧɚɞɘˊɞɡɠ ɛɐɜŮɠ Űɞɡ ɏŰɞɡɠ ŭɘŬˊɘůŰɩɗɖəŮ ˊɤɠ Ŭˊɧ Űɞɜ ɀɎɘɞ 

ɛɏɢɟɘ əŬɘ Űɞɜ ɆŮˊŰɏɛɓɟɖ ŰŬ ɛɞɜŰɏɚŬ 2 əŬɘ 3 ŮɑɜŬɘ ŰŬ ɛɧɜŬ ˊɞɡ ˊŬɟɏɢɞɡɜ ůəɘɎ ůŰɖ ɗɏůɖ ɧˊɞɡ 

ůŰɏəŮŰŬɘ ɞ Ɏɜɗɟɤˊɞɠ ůŰɞɜ ŮɝŮŰŬɕɧɛŮɜɞ ɢɟɧɜɞ, Ůɜɩ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ əŬɜɏɜŬ Ŭˊɧ ŰŬ ɛɞɜŰɏɚŬ 

ŭŮɜ ˊŬɟɏɢŮɘ ɘəŬɜɞˊɞɘɖŰɘəɐ ˊɟɞůŰŬůɑŬ. ɄŬɟŬŰɖɟɐɗɖəŮ Ůˊɑůɖɠ ˊɤɠ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ 

ɖɛŮɟɞɛɖɜɑŬ Űɞ ɀɞɜŰɏɚɞ 1 ŭŮɜ ˊŬɟɏɢŮɘ ůəɘɎ ůŮ əŬɜɏɜŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, Űɞ ɀɞɜŰɏɚɞ 2 ˊŬɟɏɢŮɘ 

ůəɘɎ Ŭˊɧ Űɘɠ 10:30 ɏɤɠ Űɘɠ 12:30, Űɞ ɀɞɜŰɏɚɞ 3 Ŭˊɧ Űɘɠ 11:30 ɏɤɠ Űɘɠ 13:30 əŬɘ Űɞ ɛɞɜŰɏɚɞ 4 Ŭˊɧ 

Űɘɠ 12:30 ɏɤɠ Űɘɠ 14:30. ȷˊɧ Űɖɜ ŬɜɎɚɡůɖ ŬɡŰɐ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɐ ɖ ůɖɛŬůɑŬ Űɞɡ ůɤůŰɞɨ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ ŬɜɎɚɞɔŬ ɛŮ Űɞ ůəɞˊɧ ˊɞɡ əŬɚŮɑŰŬɘ ɜŬ ŮɝɡˊɖɟŮŰɐůŮɘ Űɞ ůəɑŬůŰɟɞ. 

 

 

3.3. ɇɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ 

 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ Űɞ ˊɩɠ ɞɘ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ ŮˊɖɟŮɎɕɞɡɜ Űɞɡɠ ŬɜŬɛɏɜɞɜŰŮɠ ŮˊɘɓɎŰŮɠ 

ůŰɞɡɠ ɡˊɧ ɛŮɚɏŰɖ ůŰŬɗɛɞɨɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɢŮŭɑŬůɖ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ Űɞɡ əɎɗŮ ůŰŬɗɛɞɨ 

ůŮ ɚɞɔɘůɛɘəɧ ůɢŮŭɑŬůɖɠ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ. ɇɞ ˊɟɧɔɟŬɛɛŬ ˊɞɡ ŮˊŮɚɏɔɖ ŮɑɜŬɘ Űɞ SketchUp, 

ɏɜŬ ɚɞɔɘůɛɘəɧ ŰɟɘůŭɘɎůŰŬŰɖɠ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ ˊɞɡ ˊŬɟɏɢŮɘ ŮɡɟŮɑŬ ˊɞɘəɘɚɑŬ ůɢŮŭɘŬůŰɘəɩɜ 

ŮűŬɟɛɞɔɩɜ ŬɟɢɘŰŮəŰɞɜɘəɞɨ əŬɘ əŬŰŬůəŮɡŬůŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ. ɀŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɞɡ SketchUp 

ɜŬ ŬɝɘɞˊɞɘŮɑ Űɞɡɠ Űɨˊɞɡɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ˊŬɟŬŰɏɗɖəŬɜ ɜɤɟɑŰŮɟŬ əŬɘ ɜŬ ˊŬɟɎɔŮɘ 

ůəɘɎůŮɘɠ, ŮɑɜŬɘ ŮˊɘŰŮɨɝɘɛɖ ɖ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ɞɟɑɤɜ Űɖɠ ˊɟɞɓɞɚɐɠ Űɖɠ ůəɑŬůɖɠ Űɤɜ ůŰŮɔɎůŰɟɤɜ 

Ůˊɑ Űɤɜ ŬˊɞɓŬɗɟɩɜ. Ⱥˊɘˊɚɏɞɜ, ɛŮɔŬɚɨŰŮɟŮɠ ɐ ɛɘəɟɧŰŮɟŮɠ ůəɘɎůŮɘɠ ˊŬɟɏɢɞɜŰŬɘ əŬɘ Ŭˊɧ ŰŬ 

ɡˊɧɚɞɘˊŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɑŰŮ Ůˊɑ Űɖɠ ŬˊɞɓɎɗɟŬɠ ŮɑŰŮ ůŮ ɗɏůŮɘɠ ˊŮɟɘűŮɟŮɘŬəɏɠ ˊɟɞɠ 

ŬɡŰɐɜ. ɀˊɞɟŮɑ, ɏŰůɘ, ɜŬ ŬɜŬɚɡɗŮɑ ŭɘŬŭɟŬůŰɘəɎ ɖ ˊɟɞůŰŬůɑŬ ˊɞɡ ŭɏɢɞɜŰŬɘ ɞɘ ɢɟɐůŰŮɠ Űɞɡ ŮəɎůŰɞŰŮ 

ůŰŬɗɛɞɨ Ŭˊɧ Űɞɜ ɎɛŮůɞ ɖɚɘŬůɛɧ. ȽŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ˊɟɏˊŮɘ ɜŬ ŭɞɗŮɑ ůŰɘɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ əŬŰɎ 

Űɘɠ ɞˊɞɑŮɠ ɞɘ ůɡɜɗɐəŮɠ ŮɑɜŬɘ ŭɡůɛŮɜɏůŰŮɟŮɠ ɔɘŬ Űɞ ŮˊɘɓŬŰɘəɧ əɞɘɜɧ, ɚɧɔɤ Űɖɠ ɡɣɖɚɐɠ 



ȷɂȽɃȿɃũȼɆȼ ɆȾȽȷɆȼɆ ɆɇȺũȷɆɇɅɋɁ ɇɋɁ ɆɇȷŪɀɋɁ ɄɅɃȷɆɇȽȷȾɃɈ ɆȽȹȼɅɃȹɅɃɀɃɈ 
 

ȾɈɅȽȷȻȼ ɄȺȿȷũȽȷ | 61 

ɗŮɟɛɞəɟŬůɑŬɠ ˊɞɡ ŮˊɘəɟŬŰŮɑ. 

 

ȼ ŭɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠ Űɤɜ ɛɞɜŰɏɚɤɜ ɝŮəɘɜɎŮɘ ɛŮ Űɖɜ ˊɟɞůɗɐəɖ ɔŮɤŬɜŬűɞɟɎɠ, ɛŮ Űɖɜ ɞˊɞɑŬ 

ŭɑɜɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ůŰɞ ˊɟɧɔɟŬɛɛŬ ɔɘŬ Űɞ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ, ɚ, əŬɘ Űɞ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ, ű, 

Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ɛŮɚɏŰɖɠ. ȰɢɞɜŰŬɠ Űɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ, Űɞ ɚɞɔɘůɛɘəɧ ˊŬɟŬɗɏŰŮɘ ɤɠ ɓɎůɖ ɏɜŬɜ 

ɢɎɟŰɖ Űɖɠ ˊŮɟɘɞɢɐɠ, ˊɎɜɤ ůŰɞɜ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɖ ůɢŮŭɑŬůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ɛɞɜŰɏɚɞɡ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŮˊŬűɐ ɛŮ Űɞ ɏŭŬűɞɠ. ɆŮ ŮˊɧɛŮɜɞ ɓɐɛŬ əŬŰŬɢɤɟɞɨɜŰŬɘ ŰŬ ɡˊŮɟəŮɑɛŮɜŬ ůŰɞɘɢŮɑŬ əŬɘ 

ˊŬɟɏɢŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůɗɐəɖɠ ˊɚɖɟɞűɞɟɘɩɜ ɧˊɤɠ Űɞ ɡɚɘəɧ əŬŰŬůəŮɡɐɠ əɎɗŮ ůŰɞɘɢŮɑɞɡ əŬɘ 

Űɞ ɢɟɩɛŬ Űɞɡ.  

ȳŰŬɜ ɞ ůɢŮŭɘŬůɛɧɠ Űɞɡ ɛɞɜŰɏɚɞɡ ɏɢŮɘ ˊɚɏɞɜ ɞɚɞəɚɖɟɤɗŮɑ, ɛŮ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɖɠ əŬŰɎɚɚɖɚɖɠ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞ ɚɞɔɘůɛɘəɧ ŮɛűŬɜɑɕŮɘ Űɖɜ ɛˊɎɟŬ ŮɟɔŬɚŮɘɩɜ Űɤɜ ůəɘɎůŮɤɜ əŬɘ ɞ ɢɟɐůŰɖɠ əŬɚŮɑŰŬɘ 

ɜŬ ɞɟɑůŮɘ Űɖɜ ɖɛŮɟɞɛɖɜɑŬ əŬɘ Űɖɜ ɩɟŬ ˊɞɡ Űɞɜ ŮɜŭɘŬűɏɟɞɡɜ. ɇɞ ɚɞɔɘůɛɘəɧ ɢɟɖůɘɛɞˊɞɘŮɑ ŰŬ 

ůŰɞɘɢŮɑŬ Űɧˊɞɡ əŬɘ ɢɟɧɜɞɡ ˊɞɡ Űɞɡ ɏɢɞɡɜ əŬŰŬɢɤɟɖɗŮɑ ɔɘŬ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ Űɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ůŮ 

ůɢɏůɖ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɛŮ ɢɟɐůɖ Űɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ Űɨˊɤɜ Űɖɠ ɖɚɘŬəɐɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ əŬɘ ɓŬůɘɕɧɛŮɜɞ ůŰɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ ˊɟɞɠ ŮɝɏŰŬůɖ ůŰɞɘɢŮɑɞɡ, ɡˊɞɚɞɔɑɕŮɘ ɔɘŬ 

əɎɗŮ ŮˊɘűɎɜŮɘŬ Űɖ ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ Űɤɜ ŬəŰɘɜɩɜ Űɞɡ ɖɚɑɞɡ, ɗ, əŬɘ ˊɟɞɓɎɚŮɘ Űɖ ůəɘɎ ˊɞɡ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ ŬɡŰɐɜ. ɀŮ Űɖɜ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ɖɛŮɟɞɛɖɜɑŬɠ əŬɘ Űɖɠ ɩɟŬɠ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ˊŬɟŬŰɐɟɖůɖ Űɖɠ ɛŮŰŬɓɞɚɐɠ Űɖɠ ůəɑŬůɖɠ əŬŰɎ Űɞ ˊɏɟŬůɛŬ Űɞɡ ɢɟɧɜɞɡ. ȺˊɘˊɟɞůɗɏŰɤɠ, Űɞ 

ɚɞɔɘůɛɘəɧ ˊŬɟɏɢŮɘ Ůˊɘɚɞɔɏɠ ɔɘŬ ŬɚɚŬɔɐ Űɖɠ ɏɜŰŬůɖɠ Űɞɡ űɤŰɧɠ əŬɘ Űɤɜ ůəɘɎůŮɤɜ əŬɘ əɎˊɞɘŮɠ 

Ůˊɘˊɚɏɞɜ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ Ůˊɘűɏɟɞɡɜ ŬɚɚŬɔɏɠ ůŰɘɠ ɚŮˊŰɞɛɏɟŮɘŮɠ. 

 

ȺůŰɘɎɕɞɜŰŬɠ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ, ɞ ůɢŮŭɘŬůɛɧɠ ɔɑɜŮŰŬɘ ɔɘŬ ŭɩŭŮəŬ ɛɞɜŰɏɚŬ, 

ɧůɞɘ əŬɘ ɞɘ ˊɟɞɠ ŮɝɏŰŬůɖ ůŰŬɗɛɞɑ. ũɘŬ əŬɗɏɜŬ Ŭˊɧ ŬɡŰɎ ˊɟɞůŰɑɗŮŰŬɘ ɖ ˊɚɖɟɞűɞɟɑŬ ɗɏůɖɠ ɛɏůɤ 

Űɖɠ ɔŮɤŬɜŬűɞɟɎɠ əŬɘ ɏˊŮɘŰŬ ŬˊɞŰɡˊɩɜɞɜŰŬɘ, ɛŮ ůɤůŰɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ, ŰŬ ɧɟɘŬ Űɤɜ ŬˊɞɓŬɗɟɩɜ 

Űɞɡ ůŰŬɗɛɞɨ. ȰɢɞɜŰŬɠ ůɢŮŭɘɎůŮɘ Űɘɠ ŬˊɞɓɎɗɟŮɠ ŮɑɜŬɘ ˊɚɏɞɜ ŭɡɜŬŰɐ ɖ ˊɟɞůɗɐəɖ Űɤɜ ůŰɞɘɢŮɑɤɜ 

ˊɞɡ əŮɑɜŰŬɘ ŮˊɎɜɤ Űɞɡɠ, ɧˊɤɠ ɞɘ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, ɞɘ ůəɎɚŮɠ əŬɘ ɞɘ ŬɜŮɚəɡůŰɐɟŮɠ, ɞɘ əɞɚɩɜŮɠ 

ˊɞɡ ůŰɖɟɑɕɞɡɜ ŰŬ ɡˊŮɟəŮɑɛŮɜŬ ůŰɞɘɢŮɑŬ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɎɚɚŬ ŮɛˊɧŭɘŬ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ əŬŰɎ 

ɛɐəɞɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ, ɧˊɤɠ ŰɞɘɢɎəɘŬ əŬɘ əŰɑůɛŬŰŬ. ɇŬ ɛŮɔɏɗɖ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ əŬɘ ɞɘ 

ŬəɟɘɓŮɑɠ ɗɏůŮɘɠ Űɞɡɠ ŮɑɜŬɘ ɔɜɤůŰɎ ɢɎɟɖ ůŰɖɜ ŰɞˊɞɔɟŬűɘəɐ ŬˊɞŰɨˊɤůɖ, ɛŮ ɢɟɐůɖ Űɤɜ əŬŰɧɣŮɤɜ 

ˊɞɡ ůɢŮŭɘɎůŰɖəŬɜ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ ůŰɎŭɘɞ Űɖɠ ɛŮɚɏŰɖɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŬˊɞŭɑŭɞɜŰŬɘ ŰŬ ůŰɏɔŬůŰɟŬ 

əŬɘ, ɧˊɞɡ ɢɟŮɘɎɕŮŰŬɘ, ɎɚɚŬ ůŰɞɘɢŮɑŬ Űɤɜ ůŰŬɗɛɩɜ, ɐ Ŭəɧɛɖ əŬɘ ɞɟɘůɛɏɜŬ ŮɝɤŰŮɟɘəɎ ůŰɞɘɢŮɑŬ, ˊɞɡ 

ˊŬɟɏɢɞɡɜ ůəɑŬůɖ Ůˊɑ Űɖɠ ŬˊɞɓɎɗɟŬɠ. 

ũɘŬ Űɞ əŬŰŬůəŮɡŬůɛɏɜɞ ŰɟɘůŭɘɎůŰŬŰɞ ɛɞɜŰɏɚɞ əɎɗŮ ůŰŬɗɛɞɨ ŮɝŮŰɎɕŮŰŬɘ ɖ ůəɑŬůɖ ˊɞɡ ˊŬɟɏɢŮŰŬɘ 

Ŭˊɧ ŰŬ ŮɔəŬŰŮůŰɖɛɏɜŬ ůŰɏɔŬůŰɟŬ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ɖɛɏɟŮɠ Űɞɡ ɢɟɧɜɞɡ əŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ 

ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ ŬɜŰɑůŰɞɘɢŬ. Ƀɘ ɖɛŮɟɞɛɖɜɑŮɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ ˊɟɞɠ ŮɝɏŰŬůɖ ɐŰŬɜ ɛɑŬ ɔɘŬ əɎɗŮ 

Ůˊɞɢɐ Űɞɡ ɢɟɧɜɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɖ 15ɖ ȽŬɜɞɡŬɟɑɞɡ, ɖ 15ɖ ȷˊɟɘɚɑɞɡ, ɖ 15ɖ Ƚɞɡɚɑɞɡ əŬɘ ɖ 15ɖ 

ɃəŰɤɓɟɑɞɡ. ũɘŬ əŬɗŮɛɑŬ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ɖɛɏɟŮɠ ŮɚɏɔɢɞɜŰŬɘ ɞɘ ůəɘɎůŮɘɠ ůŮ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ɩɟŮɠ, 

ůŰɘɠ 09:00, ůŰɘɠ 12:00 Űɞ ɛŮůɖɛɏɟɘ əŬɘ ůŰɘɠ 15:00. ɇŬ ˊɘɞ əɟɑůɘɛŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɑɜŬɘ ŮəŮɑɜŬ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɘɠ ɖɛɏɟŮɠ əŬɘ ɩɟŮɠ ɛŮ Űɞɜ ɛŮɔŬɚɨŰŮɟɞ ɖɚɘŬůɛɧ, Ůˊɞɛɏɜɤɠ ɛŮɔŬɚɨŰŮɟɖ ɏɛűŬůɖ ŭɑɜŮŰŬɘ 

ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ 15ɖɠ Ƚɞɡɚɑɞɡ, ɘŭɑɤɠ Ŭˊɧ Űɘɠ 11:00 ɏɤɠ Űɘɠ 15:00. 

ɀɞɚŬŰŬɨŰŬ, ɔɘŬ əɎɗŮ ůɡɜŭɡŬůɛɧ ɖɛŮɟɞɛɖɜɑŬɠ əŬɘ ɩɟŬɠ ɏɢɞɡɜ ɚɖűɗŮɑ ůŰɘɔɛɘɧŰɡˊŬ, ŰŬ ɞˊɞɑŬ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ əŬɘ ůɢɞɚɘɎɕɞɜŰŬɘ ůŰŬ Ůˊɘɛɏɟɞɡɠ ɡˊɞəŮűɎɚŬɘŬ Űɞɡ əɎɗŮ ůŰŬɗɛɞɨ. ũɘŬ 
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Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ůəɑŬůɖɠ ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ ůɢŮŭɘŬůŰɘəɎ ŰŬ ɛɞɜŰɏɚŬ Ůɜɧɠ əŬɗɘůŰɞɨ əŬɘ Ůɜɧɠ 

ɧɟɗɘɞɡ Ŭɜɗɟɩˊɞɡ, ɩůŰŮ ɜŬ ŮɚŮɔɢɗŮɑ Űɞ ˊɧůɞ ˊɟɞůŰŬŰŮɨɞɜŰŬɘ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ. 

 

3.3.1. ɆŰŬɗɛɧɠ çɄŮɘɟŬɘɎɠè 

 

Ƀ ůŰŬɗɛɧɠ Űɞɡ ɄŮɘɟŬɘɎ ŭɘŬɗɏŰŮɘ ŰɟŮɘɠ ŬˊɞɓɎɗɟŮɠ, ɖ əŬɗŮɛɑŬ Ůə Űɤɜ ɞˊɞɑɤɜ ŭɘŬŰɟɏɢŮŰŬɘ Ŭˊɧ ɏɜŬ 

ɛŬəɟɧůŰŮɜɞ ůŰɏɔŬůŰɟɞ. ɆŰɖɜ ŮɘəɧɜŬ 3.6 ŬˊŮɘəɞɜɑɕŮŰŬɘ Űɞ əŬŰŬůəŮɡŬůɛɏɜɞ ŰɟɘůŭɘɎůŰŬŰɞ ɛɞɜŰɏɚɞ 

Űɞɡ ůŰŬɗɛɞɨ ůŰɖɜ Ŭɟɢɘəɐ Űɞɡ ɛɞɟűɐ, ɢɤɟɑɠ ůəɘɎůŮɘɠ. ɆŰɖɜ ŰɟɘůŭɘɎůŰŬŰɖ ůɢŮŭɑŬůɖ, ŮəŰɧɠ Ŭˊɧ Űɘɠ 

ŬˊɞɓɎɗɟŮɠ əŬɘ ŰŬ ůŰɏɔŬůŰɟŬ, ɏɢɞɡɜ Ůˊɑůɖɠ ŬˊɞŭɞɗŮɑ ɞɘ əɞɚɩɜŮɠ ˊɞɡ ůŰɖɟɑɕɞɡɜ ŰŬ ůŰɏɔŬůŰɟŬ, ɞɘ 

ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ əŬɘ ŰŬ ˊŮɟɘɛŮŰɟɘəɎ əŰɑɟɘŬ, ŰŬ ɞˊɞɑŬ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ɄŮɘɟŬɘɎ ůɡɛɓɎɚɞɡɜ 

ůɖɛŬɜŰɘəɎ ůŰɖ ůəɑŬůɖ ŰɛɖɛɎŰɤɜ Űɖɠ ŬˊɞɓɎɗɟŬɠ ɔɘŬ ɞɟɘůɛɏɜŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ. Ⱥˊɘˊɚɏɞɜ, 

ŬˊɞŭɑŭŮŰŬɘ ůɢŮŭɘŬůŰɘəɎ Űɞ ɛɞɜŰɏɚɞ Ůɜɧɠ ɧɟɗɘɞɡ Ŭɜɗɟɩˊɞɡ əŬɘ Ůɜɧɠ əŬɗɐɛŮɜɞɡ, ɔɘŬ əŬɚɨŰŮɟɖ 

əŬŰŬɜɧɖůɖ Űɞɡ ˊɩɠ ŮˊɖɟŮɎɕɞɜŰŬɘ ɞɘ ŬɜŬɛɏɜɞɜŰŮɠ ŮˊɘɓɎŰŮɠ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ. 

ȺɑɜŬɘ Ŭəɧɛɖ ɞɟŬŰɧ Űɞ Űɟɘůɞɟɗɞɔɩɜɘɞ ůɨůŰɖɛŬ Ŭɝɧɜɤɜ, ɧˊɞɡ ɖ ˊɟɎůɘɜɖ ɔɟŬɛɛɐ ůɡɛɓɞɚɑɕŮɘ Űɖ 

ŭɘŮɨɗɡɜůɖ Űɞɡ ȸɞɟɟɎ, ɖ əɧəəɘɜɖ Űɖ ŭɘŮɨɗɡɜůɖ Űɖɠ ȷɜŬŰɞɚɐɠ əŬɘ ɖ ɛˊɚŮ Űɖɜ əŬŰŬəɧɟɡűɖ 

ŭɘŮɨɗɡɜůɖ. ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ůŰɘɔɛɘɧŰɡˊɞ ɖ ˊɟɎůɘɜɖ ɔɟŬɛɛɐ ɏɢŮɘ ŭɘŮɨɗɡɜůɖ ˊɟɞɠ Űɞɜ ȸɞɟɟɎ, ɛŮ 

ɛɘəɟɐ əɚɑůɖ ˊɟɞɠ ŰŬ ŬɟɘůŰŮɟɎ, əɎŰɘ Ŭˊɧ Űɞ ɞˊɞɑɞ ɡˊɞŭɖɚɩɜŮŰŬɘ ˊɤɠ ɖ ŮɘəɧɜŬ ŭɘŬŰɖɟŮɑ Űɞɜ Ŭɟɢɘəɧ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɖɠ ˊɟɞɠ Űɞɜ ȸɞɟɟɎ. 

 

 

ȺɘəɧɜŬ 3.6: Ɇɘŭɖɟɞŭɟɞɛɘəɧɠ ɆŰŬɗɛɧɠ çɄŮɘɟŬɘɎɠè, 3D Ŭˊɧŭɞůɖ 

 

ɀŮ Űɖɜ ˊɟɞůɗɐəɖ ůəɘɎůŮɤɜ ŭɘŬˊɘůŰɩɜɞɜŰŬɘ ɞɟɘůɛɏɜŮɠ ŮɜŭɘŬűɏɟɞɡůŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ. 

ɂŮəɘɜɩɜŰŬɠ Űɖɜ ŮɝɏŰŬůɖ Ŭˊɧ Űɖɜ ˊɟɩŰɖ ȽŬɜɞɡɎɟɘɞɡ, űŬɑɜŮŰŬɘ ˊɤɠ ŰŬ ůŰɏɔŬůŰɟŬ ˊɟɞůŰŬŰŮɨɞɡɜ 

ɔɘŬ ˊɞɚɨ ɛɘəɟɐ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ Űɖɠ ŬˊɞɓɎɗɟŮɠ əŬŰɎ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ, Ŭˊɧ 

Űɘɠ 08:35 ɏɤɠ Űɘɠ 10:30 ˊŬɟɏɢŮŰŬɘ ůəɑŬůɖ ɛɧɜɞ ůŰɘɠ ŭɨɞ ɓɧɟŮɘŮɠ ŬˊɞɓɎɗɟŮɠ əŬɘ Ŭˊɧ ŮəŮɑɜɖ Űɖɜ 

ɩɟŬ ɏɤɠ Űɘɠ 14:30 əŬɛɑŬ Ůə Űɤɜ ŬˊɞɓŬɗɟɩɜ ŭŮɜ ˊɟɞůŰŬŰŮɨŮŰŬɘ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ. ɆŰɖ ůɡɜɏɢŮɘŬ, 

ɏɤɠ Űɘɠ 16:20 ůəɘɎɕɞɜŰŬɘ əŬɘ ˊɎɚɘ ɞɘ ŭɨɞ ɓɧɟŮɘŮɠ ŬˊɞɓɎɗɟŮɠ. ɆŰɖ ɜɧŰɘŬ ŬˊɞɓɎɗɟŬ ŭŮɜ ˊŬɟɏɢŮŰŬɘ 

əŬɗɧɚɞɡ ůəɑŬůɖ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ. ȼ əŬŰɎůŰŬůɖ ˊŬɟŬɛɏɜŮɘ ŬɜŰɑůŰɞɘɢɖ ɤɠ ŰŬ Űɏɚɖ 
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ūŮɓɟɞɡŬɟɑɞɡ, əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ, ɛɏɢɟɘ ŰŬ Űɏɚɖ Űɞɡ ɀɎɟŰɖ, ɖ ůəɑŬůɖ Űɤɜ ůŰŮɔɎůŰɟɤɜ ŭŮɜ 

əŬɚɨˊŰŮɘ əŬɗɧɚɞɡ Űɘɠ ŬˊɞɓɎɗɟŮɠ. ȷˊɧ Űɞɜ ȷˊɟɑɚɖ ɛɏɢɟɘ əŬɘ Űɞɜ ȷɨɔɞɡůŰɞ, ɤůŰɧůɞ, ɖ ɔɤɜɑŬ 

ˊɟɧůˊŰɤůɖɠ ŮɑɜŬɘ ŰɏŰɞɘŬ ɩůŰŮ ɖ ůəɘɎ ɜŬ ˊŬɟŬɛɏɜŮɘ ůɢŮŭɧɜ ůŰŬɗŮɟɐ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɤɜ ɤɟɩɜ əŬɘ 

ɞɘ ŬˊɞɓɎɗɟŮɠ ɜŬ ˊɟɞůŰŬŰŮɨɞɜŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɎ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, 

əŬɗɩɠ ɖ ŰɟɞɢɘɎ ɛŮŰŬɓɎɚɚŮŰŬɘ əŬɘ ˊɎɚɘ, Ŭˊɧ Űɞɜ ɆŮˊŰɏɛɓɟɖ ɞ əŮɜŰɟɘəɧɠ ɎɝɞɜŬɠ Űɤɜ ŬˊɞɓŬɗɟɩɜ 

ŭŮɜ ůəɘɎɕŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɎ əŬŰɎ Űɘɠ ɛŮůɖɛɓɟɘɜɏɠ ɩɟŮɠ, əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ Űɘɠ 09:00 ɏɤɠ Űɘɠ 

17:00, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŭɡůɢŮɟŬɑɜɞɜŰŬɘ ɞɘ ůɡɜɗɐəŮɠ ŬɜŬɛɞɜɐɠ ɔɘŬ Űɞɡɠ əŬɗɐɛŮɜɞɡɠ. ũɘŬ Űɞɡɠ 

ŮˊɘɓɎŰŮɠ ˊɞɡ Ůˊɘɗɡɛɞɨɜ ɜŬ ˊŬɟŬɛŮɑɜɞɡɜ ɧɟɗɘɞɘ, ŬɜŰɘɗɏŰɤɠ, ɛɑŬ ɕɩɜɖ 2 ˊŮɟɑˊɞɡ ɛɏŰɟɤɜ Ŭˊɧ ŰŬ 

ɓɧɟŮɘŬ ɧɟɘŬ Űɤɜ ŬˊɞɓŬɗɟɩɜ ˊŬɟŬɛɏɜŮɘ ˊɟɞůŰŬŰŮɡɛɏɜɖ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ɖɛɏɟŬɠ. ȷˊɧ Űɞɜ ɃəŰɩɓɟɖ ɏɤɠ Űɞɜ ȹŮəɏɛɓɟɖ ɖ əŬŰɎůŰŬůɖ ůŰŬŭɘŬəɎ ŮˊŬɜɏɟɢŮŰŬɘ ůŰɘɠ ůɡɜɗɐəŮɠ 

Űɞɡ ȽŬɜɞɡŬɟɑɞɡ. ɉŬɟŬəŰɖɟɘůŰɘəɎ ůŰɘɔɛɘɧŰɡˊŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖɜ ŮɘəɧɜŬ 3.7. 

 

                     09:00                                         12:00                                            15:00    

 

15 

ȽŬɜɞɡŬɟɑɞɡ 
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Ƚɞɡɚɑɞɡ 

 

 

 

15 

ɃəŰɩɓɟɖ 

 

 ȺɘəɧɜŬ 3.7: ɆəɑŬůɖ ůŰŮɔɎůŰɟɤɜ, Ɇɘŭɖɟɞŭɟɞɛɘəɧɠ ɆŰŬɗɛɧɠ çɄŮɘɟŬɘɎɠè 

 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ, Ŭˊɧ Űɞɜ ȷˊɟɑɚɘɞ ɏɤɠ Űɞɜ ȷɨɔɞɡůŰɞ ɖ ůəɑŬůɖ Űɞɡ ůŰŬɗɛɞɨ ŮɑɜŬɘ ˊɞɚɨ 

ɘəŬɜɞˊɞɘɖŰɘəɐ ůŮ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ. ȷɜŰɑɗŮŰŬ, Ŭˊɧ Űɞɜ ɆŮˊŰɏɛɓɟɘɞ ɛɏɢɟɘ Űɞɜ ɀɎɟŰɘɞ 

ɛɧɜɞ Űɘɠ ˊɟɤɘɜɏɠ əŬɘ ŬˊɞɔŮɡɛŬŰɘɜɏɠ ɩɟŮɠ ˊŬɟɏɢŮŰŬɘ ůəɑŬůɖ, ɖ ɞˊɞɑŬ ɛɎɚɘůŰŬ ŭŮɜ ˊɟɞůŰŬŰŮɨŮɘ 

əŬɗɧɚɞɡ Űɖ ɜɧŰɘŬ ŬˊɞɓɎɗɟŬ. Ⱥˊɞɛɏɜɤɠ, Űɞ əŬɚɞəŬɑɟɘ ɞ ůŰŬɗɛɧɠ ˊɟɞůŰŬŰŮɨŮŰŬɘ ŮˊŬɟəɩɠ, ŬɚɚɎ 

əŬŰɎ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ ŭŮɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŮˊɘɗɡɛɖŰɐ əŬŰɎůŰŬůɖ ɔɘŬ Űɘɠ əɟɑůɘɛŮɠ, Ŭˊɧ 

ˊɚŮɡɟɎ ɖɚɘɞˊɟɞůŰŬůɑŬɠ, ɩɟŮɠ. 
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3.3.2. ɆŰŬɗɛɧɠ çȿŮɨəŬè 

 

Ƀ ůŰŬɗɛɧɠ çȿŮɨəŬè ŭɘŬɗɏŰŮɘ ŭɨɞ ˊɚŮɡɟɘəɏɠ ŬˊɞɓɎɗɟŮɠ, ɛŮ Űɖɜ əŬɗŮɛɑŬ ɜŬ ŭɘŬŰɟɏɢŮŰŬɘ Ŭˊɧ ɏɜŬ 

ɛŬəɟɧůŰŮɜɞ ůŰɏɔŬůŰɟɞ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ŮɘəɧɜŬ 3.8. ɆŰɖɜ ŰɟɘůŭɘɎůŰŬŰɖ ůɢŮŭɑŬůɖ ɏɢɞɡɜ 

Ůˊɑůɖɠ ŬˊɞŭɞɗŮɑ ɞɘ əɞɚɩɜŮɠ ˊɞɡ ůŰɖɟɑɕɞɡɜ ŰŬ ůŰɏɔŬůŰɟŬ, ɞɘ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, ɏɜŬ əŰɑůɛŬ 

əŬŰŬůəŮɡŬůɛɏɜɞ Ůˊɑ Űɖɠ ɛɑŬɠ ŬˊɞɓɎɗɟŬɠ ˊɞɡ ŬˊɞŭɑŭŮŰŬɘ ɛŮ əɑŰɟɘɜɞ ɢɟɩɛŬ, ɞɘ ŬɑɗɞɡůŮɠ ŬɜŬɛɞɜɐɠ 

Űɞɡ ůŰŬɗɛɞɨ ɛŮ Űɘɠ ɗɏůŮɘɠ Űɞɡɠ, ɞ Űɞɑɢɞɠ, ɨɣɞɡɠ 1m, ˊɞɡ ˊŮɟɘəɚŮɑŮɘ ŮɝɤŰŮɟɘəɎ Űɘɠ ŬˊɞɓɎɗɟŮɠ əŬɘ 

ɞɘ ɟɎɛˊŮɠ Ůɘůɧŭɞɡ əŬɘ Ůɝɧŭɞɡ ůŮ əɎɗŮ ŬˊɞɓɎɗɟŬ, ůŰɞ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɧ Ɏəɟɞ Űɖɠ. Ⱥˊɘˊɚɏɞɜ, 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬɘ Ůŭɩ ŰŬ ɛɞɜŰɏɚŬ Ůɜɧɠ ɧɟɗɘɞɡ Ŭɜɗɟɩˊɞɡ əŬɘ Ůɜɧɠ əŬɗɐɛŮɜɞɡ, ɔɘŬ əŬɚɨŰŮɟɖ 

ŮɝɏŰŬůɖ Űɞɡ ɖɚɘŬůɛɞɨ ˊɞɡ ŭɏɢɞɜŰŬɘ ɞɘ ŬɜŬɛɏɜɞɜŰŮɠ ŮˊɘɓɎŰŮɠ Űɞɡ ɛɏůɞɡ əŬɘ Űɞ Űɟɘůɞɟɗɞɔɩɜɘɞ 

ůɨůŰɖɛŬ Ŭɝɧɜɤɜ, ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ Űɞɡ ůŰŬɗɛɞɨ. ȳˊɤɠ űŬɑɜŮŰŬɘ, ɖ 

ŮɘəɧɜŬ ŮɑɜŬɘ ůŰɟŬɛɛɏɜɖ əŬŰɎ 22Á ŬɟɘůŰŮɟɧůŰɟɞűŬ ůŮ ůɢɏůɖ ɛŮ Űɞɜ Ŭɟɢɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬŰɎ 

Űɞɜ ȸɞɟɟɎ, ɔɘŬ əŬɚɨŰŮɟɖ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. Ƀɘ ŬˊɞɓɎɗɟŮɠ əŬɘ ŰŬ ůŰɏɔŬůŰɟŬ 

Ŭəɞɚɞɡɗɞɨɜ ŮɚŬűɟɩɠ ŰɞɝɞŮɘŭɐ ˊɞɟŮɑŬ, ɧˊɤɠ əŬɘ ɞɘ ůɘŭɖɟɞŭɟɞɛɘəɏɠ ɔɟŬɛɛɏɠ ˊɞɡ ŭɘɏɟɢɞɜŰŬɘ Ŭˊɧ 

Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ ůŰŬɗɛɧ.  

 

 

ȺɘəɧɜŬ 3.8: Ɇɘŭɖɟɞŭɟɞɛɘəɧɠ ɆŰŬɗɛɧɠ çȿŮɨəŬè, 3D Ŭˊɧŭɞůɖ 

 

ɄɟɞůɗɏŰɞɜŰŬɠ Űɘɠ ůəɘɎůŮɘɠ ůŰɘɠ ɖɛŮɟɞɛɖɜɑŮɠ əŬɘ ɩɟŮɠ ˊɞɡ ŮɝŮŰɎɕɞɜŰŬɘ, űŬɑɜŮŰŬɘ ˊɤɠ ɝŮəɘɜɩɜŰŬɠ 

Ŭˊɧ Űɖɜ 1ɖ ȽŬɜɞɡŬɟɑɞɡ, ůŰɘɠ 09:00 ɖ ŬɜŬŰɞɚɘəɐ ŬˊɞɓɎɗɟŬ ˊɟɞůŰŬŰŮɨŮŰŬɘ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ ɢɎɟɖ 

ůŰɞɜ Űɞɑɢɞ ˊɞɡ Űɖ ŭɘŬɢɤɟɑɕŮɘ Ŭˊɧ Űɞɜ ˊŮɟɘɓɎɚɚɞɜŰŬ ɢɩɟɞ, Ůɜɩ ɖ ůəɘɎ Űɞɡ ŬɜŬŰɞɚɘəɞɨ ůŰŮɔɎůŰɟɞɡ 

ɏɢŮɘ ɛɧɚɘɠ ɝŮəɘɜɐůŮɘ ɜŬ əŬɚɨˊŰŮɘ Űɖ ŭɡŰɘəɐ ŬˊɞɓɎɗɟŬ. ũɘŬ Űɖɜ ŮˊɧɛŮɜɖ ɩɟŬ ůəɘɎɕɞɜŰŬɘ əŬɘ ɞɘ ŭɨɞ 

ŬˊɞɓɎɗɟŮɠ ŬɚɚɎ ˊŮɟɑˊɞɡ Ŭˊɧ Űɘɠ 10:30 ɛɏɢɟɘ Űɘɠ 12:00 ŭŮɜ ɡˊɎɟɢŮɘ əŬɛɑŬ ˊŬɟɞɢɐ ůəɑŬůɖɠ. ȷˊɧ 

Űɘɠ 12:30 ɏɤɠ Űɘɠ 16:00 Űɞ əɎɗŮ ůŰɏɔŬůŰɟɞ ˊŬɟɏɢŮɘ ůəɑŬůɖ ůŰɖɜ ŬˊɞɓɎɗɟŬ ˊɞɡ Űɞ űɘɚɞɝŮɜŮɑ. ɀŮ 

Űɖɜ ˊɎɟɞŭɞ Űɤɜ ɖɛŮɟɩɜ ɖ əŬŰɎůŰŬůɖ ˊɞɡ ˊŮɟɘŮɔɟɎűɖəŮ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧɚɞ əŬɘ ɜɤɟɑŰŮɟŬ, ɛŮ Űɘɠ 
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ɑŭɘŮɠ ůɡɜɗɐəŮɠ ɜŬ ŮˊɘəɟŬŰɞɨɜ ŭɨɞ ɩɟŮɠ ɜɤɟɑŰŮɟŬ ůŰŬ ɛɏůŬ ȷˊɟɑɚɖ, ɢɤɟɑɠ ɤůŰɧůɞ ɜŬ ɏɢŮɘ 

ŮˊɖɟŮŬůŰŮɑ Ůɝɑůɞɡ ɖ ŬˊɞɔŮɡɛŬŰɘɜɐ ɩɟŬ, ˊɞɡ ɞɘ ůəɘɎůŮɘɠ Ŭˊɞɢɤɟɞɨɜ Ŭˊɧ ŰŬ ɧɟɘŬ Űɤɜ ŬˊɞɓŬɗɟɩɜ.  

 

                     09:00                                         12:00                                            15:00    

 

15 

ȽŬɜɞɡŬɟɑɞɡ 
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ɃəŰɩɓɟɖ 

 
 

 ȺɘəɧɜŬ 3.9: ɆəɑŬůɖ ůŰŮɔɎůŰɟɤɜ, Ɇɘŭɖɟɞŭɟɞɛɘəɧɠ ɆŰŬɗɛɧɠ çȿŮɨəŬè 

 

Ƀ ɟɡɗɛɧɠ Űɤɜ ŬɚɚŬɔɩɜ ɛŮɘɩɜŮŰŬɘ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Ŭˊɧ Űɞɜ ɀɎɘɞ ɛɏɢɟɘ 

əŬɘ Űɞɜ Ƚɞɨɚɘɞ ɖ əŬŰɎůŰŬůɖ ɜŬ ˊŬɟŬɛɏɜŮɘ ůɢŮŭɧɜ ŬɛŮŰɎɓɚɖŰɖ. ɆŰɘɠ 15 Ƚɞɡɚɑɞɡ ɖ ŬɜŬŰɞɚɘəɐ 

ŬˊɞɓɎɗɟŬ əŬɚɨˊŰŮŰŬɘ ɢɎɟɖ ůŰɖ ůəɑŬůɖ Ŭˊɧ Űɞɜ Űɞɑɢɞ Ŭˊɧ Űɞ ɝɖɛɏɟɤɛŬ ɤɠ ůɢŮŭɧɜ Űɘɠ 07:00, ɢɎɟɖ 

ůŰɖ ůəɑŬůɖ Ŭˊɧ Űɞ ůŰɏɔŬůŰɟɧ Űɖɠ Ŭˊɧ Űɘɠ 09:00 ɏɤɠ ˊŮɟɑˊɞɡ Űɘɠ 15:30 əŬɘ ɢɎɟɖ ůŰɖ ůəɑŬůɖ Űɞɡ 

ŭɡŰɘəɞɨ ůŰŮɔɎůŰɟɞɡ Ŭˊɧ Űɘɠ 17:00 ɏɤɠ Űɘɠ 18:30. ȼ ŭɡŰɘəɐ ŬˊɞɓɎɗɟŬ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ Űɖ ůəɑŬůɖ 

Űɞɡ ŬɜŬŰɞɚɘəɞɨ ůŰŮɔɎůŰɟɞɡ Ŭˊɧ Űɞ ɝɖɛɏɟɤɛŬ ɤɠ Űɘɠ 07:00, Ůɜɩ ɖ ůəɑŬůɖ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞ 

ŭɘəɧ Űɖɠ ůŰɏɔŬůŰɟɞ űŰɎɜŮɘ ůŰŬ ɧɟɘŬ Űɖɠ ŬˊɞɓɎɗɟŬɠ ůŰɘɠ 09:00, ůŰɞɜ ɎɝɞɜɎ Űɖɠ ůŰɘɠ 10:30 əŬɘ 

ůɡɜŮɢɑɕŮɘ ɜŬ ˊɟɞůŰŬŰŮɨŮɘ ŰɞɡɚɎɢɘůŰɞɜ Űɞ 50% Űɞɡ ˊɚɎŰɞɡɠ Űɖɠ ɏɤɠ Űɘɠ 15:30. ȷˊɧ Űɘɠ 17:00 ɛɏɢɟɘ 

Űɖ ŭɨůɖ Űɞɡ ȼɚɑɞɡ ɖ ŭɡŰɘəɐ ŬˊɞɓɎɗɟŬ ˊɟɞůŰŬŰŮɨŮŰŬɘ ɢɎɟɖ ůŰɖ ůəɑŬůɖ Ŭˊɧ Űɞɜ Űɞɑɢɞ ˊɞɡ Űɖɜ 

ˊŮɟɘɓɎɚɚŮɘ. ɆŰɖ ůɡɜɏɢŮɘŬ, əŬɗɩɠ ɖ ŰɟɞɢɘɎ Űɖɠ əɑɜɖůɖɠ ŬɚɚɎɕŮɘ űɞɟɎ ɧˊɤɠ ɏɢŮɘ ˊŮɟɘɔɟŬűŮɑ ɛŮ Űɖ 

ɓɞɐɗŮɘŬ Űɖɠ ŮɘəɧɜŬɠ 3.4, ɞɘ ɑŭɘŮɠ ůɡɜɗɐəŮɠ ŮˊŬɜŬɚŬɛɓɎɜɞɜŰŬɘ ɛŮ ŬɜŰɑůŰɟɞűɖ ɢɟɞɜɘəɐ ůŮɘɟɎ. ȼ 

ˊŮɟɘɔɟŬűɐ Űɞɡ ȷˊɟɑɚɖ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɎ ůŰɞɜ ȷɨɔɞɡůŰɞ, ɞ ɃəŰɩɓɟɖɠ ˊɟɞůɞɛɞɘɎɕŮɘ 

ůŰɞɜ ɀɎɟŰɖ, ɞ Ɂɞɏɛɓɟɖɠ ůŰɞɜ ūŮɓɟɞɡɎɟɘɞ əŬɘ ɞ ȹŮəɏɛɓɟɖɠ ůŰɞɜ ȽŬɜɞɡɎɟɘɞ. 

ɀŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ, űŬɑɜŮŰŬɘ ˊɤɠ ɛŮ ŮɝŬɑɟŮůɖ ɛɘəɟɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ, əŬŰɎ ŰŬ ɞˊɞɑŬ ɖ 

ɢɟɐůɖ Űɖɠ ŬɑɗɞɡůŬɠ ŬɜŬɛɞɜɐɠ ŮɑɜŬɘ ˊɘɞ ŮˊɘɓŮɓɚɖɛɏɜɖ, ɖ ˊŬɟŮɢɧɛŮɜɖ ɖɚɘɞˊɟɞůŰŬůɑŬ Űɘɠ 

ɛŮůɖɛŮɟɘŬɜɏɠ ɩɟŮɠ ŮɑɜŬɘ ˊɞɚɨ ɘəŬɜɞˊɞɘɖŰɘəɐ ůŰɖ ȿŮɨəŬ ůŮ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ. Ⱥˊɘˊɚɏɞɜ, 

Űɞ əŬɚɞəŬɑɟɘ ɖ ůəɑŬůɖ ˊŬɟŬɛɏɜŮɘ ůŰɘɠ ŬˊɞɓɎɗɟŮɠ ůŰɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ɖɛɏɟŬɠ. 
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3.3.3. ɆŰŬɗɛɧɠ çɅɏɜŰɖè 

 

Ƀ ůŰŬɗɛɧɠ çɅɏɜŰɖè ŭɘŬɗɏŰŮɘ ɛɑŬ əŮɜŰɟɘəɐ ŬˊɞɓɎɗɟŬ, ɖ ɞˊɞɑŬ ŭɘŬŰɟɏɢŮŰŬɘ Ŭˊɧ ɏɜŬ ɛŬəɟɧůŰŮɜɞ 

ůŰɏɔŬůŰɟɞ, ɧˊɤɠ ŮɑɜŬɘ ɞɟŬŰɧ ůŰɖɜ ŮɘəɧɜŬ 3.10, Űɞ ɞˊɞɑɞ ɏɢŮɘ ɛɐəɞɠ 75m əŬɘ ˊɚɎŰɞɠ 6.8m. ɆŰɖɜ 

ŰɟɘůŭɘɎůŰŬŰɖ ůɢŮŭɑŬůɖ ɏɢɞɡɜ Ůˊɑůɖɠ ŬˊɞŭɞɗŮɑ ŰŬ ɡˊɧɚɞɘˊŬ ůŰɞɘɢŮɑŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ ɖ 

ŬˊɞɓɎɗɟŬ, ˊɞɡ ŮɑɜŬɘ ɞɘ əɞɚɩɜŮɠ ˊɞɡ ůŰɖɟɑɕɞɡɜ Űɞ ůŰɏɔŬůŰɟɞ, ɞɘ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ, ɏɜŬ əŰɑůɛŬ 

əŬŰŬůəŮɡŬůɛɏɜɞ Ůˊɑ Űɖɠ ŬˊɞɓɎɗɟŬɠ əŬɘ ɖ ŬɑɗɞɡůŬ ŬɜŬɛɞɜɐɠ Űɞɡ ůŰŬɗɛɞɨ ɛŮ Űɘɠ ɗɏůŮɘɠ Űɖɠ. ȼ 

ˊŮɕɞɔɏűɡɟŬ ɛŮ Űɖɜ ɞˊɞɑŬ ŮɘůɏɟɢɞɜŰŬɘ ɞɘ ŮˊɘɓɎŰŮɠ ůŰɞɜ ůŰŬɗɛɧ ŭŮɜ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ, əŬɗɩɠ ŭŮ 

ůɡɜŰŮɚŮɑ ůŰɖ ůəɑŬůɖ, ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ŮɝɏŰŬůɖɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮɗɧŭɞɡ. ȹŮɜ 

ˊŬɟŬɚŮɑˊɞɜŰŬɘ, ɤůŰɧůɞ, ŰŬ ŬɜɗɟɩˊɘɜŬ ɛɞɜŰɏɚŬ əŬɘ Űɞ Űɟɘůɞɟɗɞɔɩɜɘɞ ůɨůŰɖɛŬ Ŭɝɧɜɤɜ. ɆŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ŮɘəɧɜŬ, əŬɘ ůŰŬ ůŰɘɔɛɘɧŰɡˊŬ ůŮ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɩɟŮɠ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ, ɏɢŮɘ 

ŭɘŬŰɖɟɖɗŮɑ ɞ Ŭɟɢɘəɧɠ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ˊɟɞɠ Űɞɜ ȸɞɟɟɎ. 

 

 

ȺɘəɧɜŬ 3.10: Ɇɘŭɖɟɞŭɟɞɛɘəɧɠ ɆŰŬɗɛɧɠ çɅɏɜŰɖè, 3D Ŭˊɧŭɞůɖ 

 

ɀŮ Űɖɜ ˊɟɞůɗɐəɖ ůəɘɎůŮɤɜ ˊŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ Űɞɜ ȽŬɜɞɡɎɟɘɞ əŬɜɏɜŬ ŰɛɐɛŬ Űɖɠ ŬˊɞɓɎɗɟŬɠ ŭŮɜ 

ˊɟɞůŰŬŰŮɨŮŰŬɘ ɞɡůɘŬůŰɘəɎ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ, ˊŬɟɎ ɛɧɜɞ Ŭˊɧ Űɖ ůəɑŬůɖ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ 

ɞɟɘůɛɏɜŬ Ŭˊɧ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ. ɀɑŬ ɕɩɜɖ ůəɑŬůɖɠ Ŭˊɧ Űɞ ůŰɏɔŬůŰɟɞ ŬɟɢɑɕŮɘ ɜŬ ůɢɖɛŬŰɑɕŮŰŬɘ Űɞɜ 

ūɚŮɓɎɟɖ, əŬɚɨˊŰɞɜŰŬɠ ɛɏɟɞɠ Űɖɠ ŬˊɞɓɎɗɟŬɠ Ŭˊɧ Űɘɠ 10:00 ɏɤɠ Űɘɠ 16:00, ɢɤɟɑɠ ɤůŰɧůɞ ɜŬ ŬɟəŮɑ 

ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ ɗɏůŮɤɜ əŬɗɐɛŮɜɤɜ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ əŬŰɎ ɛɐəɞɠ Űɞɡ ɎɝɞɜŬ 

Űɖɠ ŬˊɞɓɎɗɟŬɠ. Ƀɘ ŬɜŬɛɏɜɞɜŰŮɠ ˊɞɡ Ůˊɘɗɡɛɞɨɜ ɜŬ ˊŬɟŬɛŮɑɜɞɡɜ ɧɟɗɘɞɘ ɏɢɞɡɜ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ ŭɘŬɗɏůɘɛɖ ɛɑŬ ɕɩɜɖ ˊŮɟɑˊɞɡ 2.5m ɔɘŬ Űɖɜ ŬɜŬɛɞɜɐ Űɞɡɠ, ůŰɖɜ ɞˊɞɑŬ ˊŬɟɏɢŮŰŬɘ 

ɖɚɘɞˊɟɞůŰŬůɑŬ. Ƀɘ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ Ŭɟɢɑɕɞɡɜ ɜŬ ˊɟɞůŰŬŰŮɨɞɜŰŬɘ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ Űɞɜ ɀɎɟŰɘɞ, 

ɞˊɧŰŮ ůəɑŬůɖ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ Ŭˊɧ Űɘɠ 10:00 ɛɏɢɟɘ Űɖ ŭɨůɖ Űɞɡ ȼɚɑɞɡ. ȷˊɧ Űɞɜ ȷˊɟɑɚɘɞ ɏɤɠ 

Űɞɜ ɆŮˊŰɏɛɓɟɖ ɞɘ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ˊŬɟŬɛɏɜɞɡɜ ˊɟɞůŰŬŰŮɡɛɏɜŮɠ Ŭˊɧ Űɞɜ ɖɚɘŬůɛɧ ůɢŮŭɧɜ ůŮ ɧɚɖ 

Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, ůŰɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ˊɚɎŰɞɡɠ Űɖɠ ŬˊɞɓɎɗɟŬɠ. ɇɞɜ ɃəŰɩɓɟɖ, ɖ ɕɩɜɖ 

ůəɑŬůɖɠ ŮɘůɏɟɢŮŰŬɘ ůŰɖɜ ŬˊɞɓɎɗɟŬ ůŰɘɠ 08:30, ˊɟɞůŮɔɔɑɕŮɘ Űɘɠ ɗɏůŮɘɠ əŬɗɐɛŮɜɤɜ ˊɞɡ ŮɑɜŬɘ 

ůŰɟŬɛɛɏɜŮɠ ˊɟɞɠ Űɞɜ ȸɞɟɟɎ ˊŮɟɑˊɞɡ ůŰɘɠ 12:00 əŬɘ ůɡɜŮɢɑɕŮɘ ɜŬ Űɞɡɠ ˊŬɟɏɢŮɘ ˊɟɞůŰŬůɑŬ ɤɠ Űɘɠ 


