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ȺɈɉȷɅȽɆɇȽȺɆ 
 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŮˊɘůŰŮɔɎɕŮɘ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ əɨəɚɞɡ 

ůˊɞɡŭɩɜ ɛŬɠ ůŰɖ ůɢɞɚɐ Űɤɜ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ 

ɄɞɚɡŰŮɢɜŮɑɞɡ. ɃűŮɑɚɞɡɛŮ ɚɞɘˊɧɜ ɜŬ ŮəűɟɎůɞɡɛŮ Űɘɠ Ŭˊɧ əŬɟŭɑŬɠ ŮɡɢŬɟɘůŰɑŮɠ ɛŬɠ 

ůŮ ɧɚɞɡɠ ɧůɞɡɠ ůɡɜɏɓŬɚɚŬɜ ɛŮ Űɞɜ Űɟɧˊɞ Űɞɡɠ ůŰɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ. 

ȺɡɢŬɟɘůŰɑŮɠ ŮəűɟɎɕɞɜŰŬɘ ůŰɖɜ əŬɗ. ȷɚŮɝɎɜŭɟŬ ɆɤŰɖɟɞˊɞɨɚɞɡ ɔɘŬ  Űɖɜ 

əŬɗɞŭɐɔɖůɖ əŬɘ Űɖɜ ˊɞɚɨŰɘɛɖ ɓɞɐɗŮɘŬ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ əŬɘ ůŰɞɜ əŬɗ. 

ũŮɩɟɔɘɞ ȸɚɎɢɞ, ȺȺɄ ȺɀɄ, ɔɘŬ Űɖɜ ŮˊɑɓɚŮɣɖ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ Űɘɠ ɢɟɐůɘɛŮɠ 

ˊŬɟŬŰɖɟɐůŮɘɠ Űɞɡ. ȺɡɢŬɟɘůŰɑŮɠ Ůˊɑůɖɠ ŮəűɟɎɕɞɜŰŬɘ ˊɟɞɠ ŰŬ ɡˊɧɚɞɘˊŬ ɛɏɚɖ Űɖɠ 

ŰɟɘɛŮɚɞɨɠ ŮɝŮŰŬůŰɘəɐɠ ŮˊɘŰɟɞˊɐɠ, Űɞɜ əɨɟɘɞ ȺɛɛŬɜɞɡɐɚ ȸɞɡɔɘɞɨəŬ, ɚɏəŰɞɟŬ ȺɀɄ, 

əŬɘ Űɞɜ əɨɟɘɞ ȺɡůŰɟɎŰɘɞ ɀˊŬŭɞɔɘɎɜɜɖ, Ůˊɑə. əŬɗɖɔɖŰɐ ȺɀɄ, ɔɘŬ Űɞ ɢɟɧɜɞ Űɞɡɠ əŬɘ 

Űɖɜ ˊɟɞůŮəŰɘəɐ ɛŮɚɏŰɖ Űɖɠ ŮɟɔŬůɑŬɠ. ȺɡɢŬɟɘůŰɞɨɛŮ Ůˊɑůɖɠ Űɞɜ ɡˊɞɣɐűɘɞ 

ŭɘŭɎəŰɞɟŬ ȺɀɄ ũɘɎɜɜɖ ȾŬɟŬɔɘɎɜɜɖ ɔɘŬ Űɖɜ ɓɞɐɗŮɘŬ əŬɘ Űɞ ɢɟɧɜɞ ˊɞɡ ŭɘɏɗŮůŮ ůŰɖ 

ŭɘŮɝŬɔɤɔɐ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ əŬɘ əɡɟɑɤɠ Űɞɡ ˊŮɘɟŬɛŬŰɘəɞɨ ɛɏɟɞɡɠ, əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ ůŰɖɜ ɖɗɞˊɞɘɧ ũɘŬůŮɛɐ ȾɖɚŬɖŭɧɜɖ ɔɘŬ Űɖ ɓɞɐɗŮɘŬ ůŰɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ 

ůŰŮɚɏɢɖ Űɤɜ ɗŮɎŰɟɤɜ. 

ȺəűɟɎɕɞɡɛŮ Űɖɜ Ůɡɔɜɤɛɞůɨɜɖ ɛŬɠ ˊɟɞɠ Űɞɡɠ əŬɗɖɔɖŰɏɠ əɨɟɘɞ ȹ. 

ȾɞɡŰůɞɔɘɎɜɜɖ, əɞůɛɐŰɞɟŬ Űɖɠ ůɢɞɚɐɠ ˊɞɚɘŰɘəɩɜ ɛɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ. əŬɘ Űɞ əɨɟɘɞ ũ. 

ɄɞɡɚɎəɞ ɔɘŬ Űɖ ůŰɐɟɘɝɖ ůŰɞ ɏɟɔɞ ɛŬɠ. 

ȺɡɢŬɟɘůŰɑŮɠ ŮəűɟɎɕɞɜŰŬɘ ˊɟɞɠ ůŰŬ ůŰŮɚɏɢɖ Űɤɜ ɗŮɎŰɟɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ ůŰɞ Ůɡɟɨ əɞɘɜɧ  ˊɞɡ ůɡɛɛŮŰŮɑɢŮ ůŰŬ ˊŮɘɟɎɛŬŰŬ, ɢɎɟɘɜ 

ůŰɞɡɠ ɞˊɞɑɞɡɠ əŬŰɏůŰɖůŬɜ ŭɡɜŬŰɏɠ ɞɘ ŮˊɘŰɧˊɘŮɠ ɛŮŰɟɐůŮɘɠ. 

ȷəɧɛɖ, ɗŬ ɗɏɚŬɛŮ ɜŬ ŮɡɢŬɟɘůŰɐůɞɡɛŮ  Űɞɡɠ ůɡɜŬŭɏɚűɞɡɠ ɛŬɠ O. ɀɎɟɔŬɟɖ, ũ. 

ɅɎɚɚɖ, ũ. ȾŬɟŬɓɧɔɚɞɡ-Ɇɢɘůɛɏɜɞ, ũ. ūɤŰɞɛɎɟŬ, ũ. ɁɎəɞ, ɀ. ɇɟɞɡɚɚɘɜɧ, ɀ. 

ɆəɞɨŰŬ, Ɇ. ȸɞɡɔɘɞɨəŬ, Ʉ. ɀˊŬɚɘɎəŬ, Ⱥ. Ɇˊɨɟɞɡ əŬɘ Ʉ. ɄɎɜɞɡ ɔɘŬ Űɖ ůɡɜŮɟɔŬůɑŬ 

əŬɘ ˊɟɧɗɡɛɖ ˊŬɟɞɢɐ ɓɘɓɚɘɞɔɟŬűɘəɞɨ ɡɚɘəɞɨ.  

ɇɏɚɞɠ, ɗŬ ɗɏɚŬɛŮ ɜŬ ŮɡɢŬɟɘůŰɐůɞɡɛŮ Ŭˊɧ əŬɟŭɑŬɠ Űɘɠ ɞɘəɞɔɏɜŮɘɏɠ ɛŬɠ ɔɘŬ Űɖɜ 

ɖɗɘəɐ əŬɘ ɞɘəɞɜɞɛɘəɐ Űɞɡɠ ůŰɐɟɘɝɖ ůŮ ɧɚŬ ŰŬ ɢɟɧɜɘŬ Űɤɜ ůˊɞɡŭɩɜ. 
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ɄȺɅȽȿȼɊȼ 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɏɢŮɘ ɤɠ ůəɞˊɧ Űɖ ɛŮɚɏŰɖ əŬɘ əŬŰŬɔɟŬűɐ ɗŮŬŰɟɘəɩɜ ůəɐɜɤɜ 

ůŰɖɜ ȷɗɐɜŬ Ŭˊɧ Ɏˊɞɣɖ ŬəɞɡůŰɘəɐɠ əŬɘ ŬɟɢɘŰŮəŰɞɜɘəɐɠ. Ƀɘ ŰɟŮɘɠ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ 

ˊɞɡ ɛŬɠ ŬˊŬůɢɧɚɖůŬɜ ŮɑɜŬɘ Űɞ ŪɏŬŰɟɞ çȯɜŮůɘɠè, Űɞ ŪɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè əŬɘ 

ɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Űɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ & ɇŮɢɜɩɜ Űɞɡ ȽŭɟɨɛŬŰɞɠ ɋɜɎůɖ, ɛŮ 

əɞɘɜɧ ůŰɞɘɢŮɑɞ ɧɚɤɜ ɧŰɘ űɘɚɞɝɏɜɖůŬɜ ɗŮŬŰɟɘəɏɠ ˊŬɟŬůŰɎůŮɘɠ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ɛɏůŬ 

ůŰɞɜ 21ɞ ŬɘɩɜŬ. 

ȺɝŮŰɎůŬɛŮ Űɖɜ ŬəɞɡůŰɘəɐ Űɤɜ Űɟɘɩɜ ɗŮɎŰɟɤɜ ɛŮ ɢɟɐůɖ ˊɟɞɖɔɛɏɜɤɜ ɛŮɗɧŭɤɜ 

ŬɜɎɚɡůɖɠ Űɖɠ ŬɜŰɑɚɖɣɖɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ 

əŬɘ ɖ ŮɟɛɖɜŮɑŬ Űɞɡɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɖ ůɨɔəɟɘůɖ Űɤɜ 

Űɟɘɩɜ ɗŮɎŰɟɤɜ ɛŮŰŬɝɨ Űɞɡɠ, ɤɠ ˊɟɞɠ Űɖɜ ŬəɞɡůŰɘəɐ. 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ, ŬˊŮŭŮɑɢɗɖ ɧŰɘ əŬɚɨŰŮɟɖ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ ɏɢɞɡɛŮ ůŮ 

ˊɟɞůəɖɜɘŬəɎ ɗɏŬŰɟŬ, ɛŮ ɛɘəɟɏɠ ŬˊɞůŰɎůŮɘɠ Ŭˊɧ Űɖ ůəɖɜɐ əŬɘ ůŮ ɗɏŬŰɟŬ ɛŮ 

ɛŮɔɎɚɞ ɧɔəɞ ɚɧɔɤ ɛŮɔɎɚɞɡ ɨɣɞɡɠ, ɞ ɞˊɞɑɞɠ ŮɜɘůɢɨŮɘ Űɖɜ ɡˊɞəŮɘɛŮɜɘəɐ ɡˊɧůŰŬůɖ 

Űɞɡ ɐɢɞɡ. ɋůŰɧůɞ ŰŬ ɗɏŬŰɟŬ ɛŮ ɛŮɔɎɚɞ ɧɔəɞ ɢɟɐɕɞɡɜ ɘŭɘŬɑŰŮɟɖɠ ˊɟɞůɞɢɐɠ ůŰɞɜ 

ŬɟɢɘŰŮəŰɞɜɘəɧ ůɢŮŭɘŬůɛɧ ɔɘŬ ɜŬ ŮɝŬůűŬɚɑɕɞɜŰŬɘ ˊɟɩɘɛŮɠ ŬɜŬəɚɎůŮɘɠ əŬɘ 

ɖɢɞŬˊɞɟɟɞűɖŰɘəɏɠ ŮˊɘűɎɜŮɘŮɠ ɔɘŬ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ. 
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ABSTRACT 

This thesis main aim is the registration and study of modern theatres at Athens 

as far as their acoustics and architecture is concerned .Three drama theatres are 

presented in this paper, namely the ñAnesisò Theatre, the ñMikro Pallasò Theatre, 

and the ñUpper Stage Theatreò located in Onassis Cultural Centre of Athens. 

The acoustics of each theatre were tested using advanced analysis methods of 

understanding the environment. The results of the experiments that were carried, 

their interpretation and the comparison between the three theatres are presented 

thoroughly.  

Results indicate that: Basic differences in the acoustical performance between 

auditoria of the three theatres refer to the room size. Proscenium type theatres 

with small distances from stage, were identified as potential contributors to good 

acoustics regardless of architectural style. 
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1. ȺȽɆȷũɋũȼ 
 

ȼ ȷɗɐɜŬ ŬˊɞŰŮɚŮɑ Űɖ ɔŮɜɏŰŮɘɟŬ Űɞɡ ɗŮɎŰɟɞɡ əŬɘ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ ŬɟɘɗɛŮɑ Űɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ ˊŬɔəɞůɛɑɤɠ ɛŮ Űɞɜ Ŭɟɘɗɛɧ ɜŬ űŰɎɜŮɘ ŰŬ ŮəŬŰɧɜ 

ůŬɟɎɜŰŬ ɞɢŰɩ ɗɏŬŰɟŬ (ɏɜŬɜŰɘ ŮəŬŰɧɜ ŭɏəŬ ůŰɞ ȿɞɜŭɑɜɞ əŬɘ ɞɔŭɧɜŰŬ ůŰɞ ɄŬɟɑůɘ). 

ȺŰɖůɑɤɠ ɖ Ⱥɚɚɖɜɘəɐ ˊɟɤŰŮɨɞɡůŬ űɏɟŮŰŬɘ ɜŬ űɘɚɞɝŮɜŮɑ ˊɎɜɤ Ŭˊɧ ɢɑɚɘŮɠ ɗŮŬŰɟɘəɏɠ 

ˊŬɟŬůŰɎůŮɘɠ. ɇŬ ɗɏŬŰɟŬ ŮɑɜŬɘ ɛɘŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ Ŭɘɗɞɡůɩɜ 

ŬəɟɞŬŰɖɟɑɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əɡɟɑɤɠ ɔɘŬ ɞɛɘɚɑŬ əŬɘ ůɡɜŮˊɩɠ ɖ ůɤůŰɐ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ ŮɑɜŬɘ ɎɟɟɖəŰŬ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ ŬəɞɡůŰɘəɐ Űɞɡɠ Ŭˊɧŭɞůɖ əŬɘ 

əŬŰô ŮˊɏəŰŬůɖ ɛŮ Űɞɜ ŬɟɢɘŰŮəŰɞɜɘəɧ Űɞɡɠ ůɢŮŭɘŬůɛɧ, ůŰɞɜ ɞˊɞɑɞ ˊŬɑɕɞɡɜ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ŰŬ ŬɟɢɘŰŮəŰɞɜɘəɎ ůŰɞɘɢŮɑŬ Űɤɜ Ŭɘɗɞɡůɩɜ (ɛɞɟűɐ, ŭɘɎəɞůɛɞɠ, 

ɛɏɔŮɗɞɠ əɚˊ). ȺɜŭɘŬűɏɟɞɜ ˊŬɟɞɡůɘɎɕŮɘ Űɞ ŮɟɩŰɖɛŬ Ŭɜ əɎˊɞɘŬ ŬɟɢɘŰŮəŰɞɜɘəɎ 

əɘɜɐɛŬŰŬ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞ ɛɞɜŰŮɟɜɘůɛɧɠ, ɞ ɛŮŰŬɛɞɜŰŮɟɜɘůɛɧɠ əɚˊ., ŭɘŬɗɏŰɞɡɜ 

ůŰɞɘɢŮɑŬ ˊɞɡ Ůɡɜɞɞɨɜ Űɖɜ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ ůŰɞɜ ɢɩɟɞ. 

ȷɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŬˊɞŰŮɚɞɨɜ Űɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè, Űɞ çɀɘəɟɧ 

ɄŬɚɚɎɠè əŬɘ ɖ ŬɑɗɞɡůŬ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Űɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ əŬɘ ɇŮɢɜɩɜ Űɞɡ 

ȽŭɟɨɛŬŰɞɠ ɋɜɎůɖ, ŰŬ ɞˊɞɑŬ ɚŮɘŰɞɨɟɔɖůŬɜ ɤɠ ɗɏŬŰɟŬ ɔɘŬ ˊɟɩŰɖ űɞɟɎ əŬŰɎ Űɞɜ 

21ɞ ŬɘɩɜŬ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, Űɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè ɏɢŮɘ əŬŰŬůəŮɡŬůŰŮɑ ůŮ əɏɚɡűɞɠ Űɞɡ 

ɛɞɜŰŮɟɜɘůɛɞɨ, Űɞ çɀɘəɟɧ ɄŬɚɚɎɠè ůŰɞ əŰɑɟɘɞ Űɞɡ ɀŮŰɞɢɘəɞɨ ɇŬɛŮɑɞɡ ɆŰɟŬŰɞɨ əŬɘ 

əŰɑůŰɖəŮ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɀŮůɞˊɞɚɏɛɞɡ əŬɘ ɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè ˊɞɡ əŰɑůŰɖəŮ 

Ŭɟɢɏɠ Űɞɡ 21ɞɡ ŬɘɩɜŬ. ȼ ŬəɞɡůŰɘəɐ Űɤɜ Űɟɘɩɜ ɗŮɎŰɟɤɜ ŮɝŮŰɎůŰɖəŮ ɛŮ ɢɟɐůɖ 

ˊɟɞɖɔɛɏɜɤɜ ɛŮɗɧŭɤɜ ŬɜɎɚɡůɖɠ Űɖɠ ŬɜŰɑɚɖɣɖɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɑɜŬɘ ɛɏɟɞɠ ɛɘŬɠ ŮɡɟɨŰŮɟɖɠ ɏɟŮɡɜŬɠ Űɞɡ ŮɟɔŬůŰɖɟɑɞɡ 

ȼɢɞŰŮɢɜɑŬɠ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ ůŰɖɜ ɞˊɞɑŬ ɔɘŬ ˊɟɩŰɖ űɞɟɎ 

ɔɑɜŮŰŬɘ ɖ əŬŰŬɔɟŬűɐ Űɖɠ ůɢɏůɖɠ Űɞɡ ŬəɞɡůŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ Űɤɜ ɗŮɎŰɟɤɜ ɛŮ ŰŬ 

ŬɟɢɘŰŮəŰɞɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɖɜ Ůˊɞɢɐ əŬɘ ůŰɖɜ ɞˊɞɑŬ, ɔɘŬ ˊɟɩŰɖ űɞɟɎ, 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ůɖɛŮɘɞɚɞɔɘəɐɠ ŬɜɎɚɡůɖɠ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ˊŬɟɏɢŮɘ 

ɢɟɐůɘɛŬ ůŰɞɘɢŮɑŬ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ ɗŮɎŰɟɤɜ ůŰɞ ɛɏɚɚɞɜ ůŰɖɜ ˊŬŰɟɑŭŬ ɛŬɠ ɛŮ Űɞɜ 

ˊɚɏɞɜ ŬˊɞŭɞŰɘəɧ Űɟɧˊɞ. ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ŮɛˊŮɟɘůŰŬŰɤɛɏɜŮɠ ɛŮɚɏŰŮɠ ŰɏŰɞɘɞɡ 

Ůɑŭɞɡɠ ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůŰɞ ŮɝɤŰŮɟɘəɧ (Barron, Beranek) Ůɜɩ ɖ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ůŰɞɜ Űɧˊɞ ɛŬɠ, ŮɑɜŬɘ ˊŮɘɟŬɛŬŰɘəɐ əŬɘ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ˊŮɘɟɎɛŬŰŬ Űɖɠ ŬɜŰɑɚɖɣɖɠ Űɖɠ ŬəɞɡůŰɘəɐɠ ůŮ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ əŬɗɩɠ 

əŬɘ űɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ. 
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2. ȷɅɉȽɇȺȾɇɃɁȽȾȷ ȾȽɁȼɀȷɇȷ ȾȷȽ ŪȺȷɇɅɃ 

 

2.1 ɇɨˊɞɘ ɗŮɎŰɟɤɜ 

¶ ȰɜŬ ́ɟɞůəɖɜɘŬəɧ ɗɏŬŰɟɞ (proscenium theatre) ŮɑɜŬɘ ŬɡŰɧ ůŰɞ ɞˊɞɑɞ Űɞ 

əɞɘɜɧ əɎɗŮŰŬɘ Ŭəɟɘɓɩɠ ŬˊɏɜŬɜŰɘ Ŭˊɧ Űɖ ůəɖɜɐ, ŭɖɚŬŭɐ Űɞ ɗɏŬŰɟɞ ůŰɞ ɞˊɞɑɞ ɧŰŬɜ 

ˊɏůŮɘ ɖ ŬɡɚŬɑŬ, ɞ ɗŮŬŰɐɠ ɢɎɜŮɘ əɎɗŮ ɞˊŰɘəɐ ɛŮ Űɖ ůəɖɜɐ. 

¶ ŪɏŬŰɟɞ ŬɛűɘɗŮŬŰɟɘəɞɨ Űɨˊɞɡ (thrust-stage theatre), ŮɑɜŬɘ Űɞ ɗɏŬŰɟɞ 

ɧˊɞɡ Űɞ ŬəɟɞŬŰɐɟɘɞ ŮəŰŮɑɜŮŰŬɘ ůŮ ŰɟŮɘɠ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ˊɚŮɡɟɏɠ əŬɘ ůɡɜŭɏŮŰŬɘ ɛŮ 

Űɖɜ ˊŮɟɘɞɢɐ Űɤɜ ˊŬɟŬůəɖɜɑɤɜ Ŭˊɧ Űɞ ˊɑůɤ Ɏəɟɞ Űɖɠ. ɃɡůɘŬůŰɘəɎ ŮɑɜŬɘ ůŬɜ ɜŬ 

ˊɟɞůűɏɟŮɘ 270ɞ ɞˊŰɘəɐɠ ɔɤɜɑŬɠ ůŰɞɡɠ ɗŮŬŰɏɠ. 

¶ Open stage theatre ŮɑɜŬɘ ɞɘ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ ˊɞɡ űɏɟɜɞɡɜ ůŮ ɏɜŬɜ Űɨˊɞ 

ŬɜɎɛŮůŬ ůŰɘɠ ˊɟɞůəɖɜɘŬəɏɠ əŬɘ ůŰɘɠ thrust stage. ɃɡůɘŬůŰɘəɎ ɖ ůəɖɜɐ ŭŮɜ 

ɓɟɑůəŮŰŬɘ çŮɜŰɧɠè Űɞɡ ŬəɟɞŬŰɖɟɑɞɡ, ŬɚɚɎ ŬˊɏɜŬɜŰɘ Ŭˊô ŬɡŰɧ Ůɜɩ ˊŬɟɎɚɚɖɚŬ 

ˊɟɞůűɏɟŮɘ ɞˊŰɘəɐ ɔɤɜɑŬ Ŭˊɧ ŰɟŮɘɠ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ˊɚŮɡɟɏɠ. 

¶ ɇɞ ɗɏŬŰɟɞ Űɨˊɞɡ ŬɟɏɜŬɠ (theatre in the round) ŮɑɜŬɘ ŬɡŰɧ, Űɞɡ ɞˊɞɑɞɡ ɖ 

ůəɖɜɐ ŮəŰɑɗŮŰŬɘ Ŭˊɧ ɧɚŮɠ Űɘɠ ˊɚŮɡɟɏɠ ůŰɞ ŬəɟɞŬŰɐɟɘɞ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɗɏŬŰɟɞ ɢɤɟɑɠ 

ˊŬɟŬůəɐɜɘɞ, Űɞ ɞˊɞɑɞ ůŰɖɟɑɕŮŰŬɘ Ůɝ ɞɚɞəɚɐɟɞɡ ůŰɘɠ əŮɜŰɟɘəɏɠ Ůɘůɧŭɞɡɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ əɘ ɞɘ ɗŮŬŰɏɠ ɔɘŬ Űɖɜ Ůɑůɞŭɧ Űɞɡɠ. 

 

2.2 ȷɟɢɘŰŮəŰɞɜɘəɎ əɘɜɐɛŬŰŬ 
 

2.2.1 ɇɞ əɑɜɖɛŬ Űɞɡ ɛɞɜŰŮɟɜɘůɛɞɨ 

 

Ƀ ɛɞɜŰŮɟɜɘůɛɧɠ ŮɑɜŬɘ ɏɜŬ ˊɞɚɘŰɘůŰɘəɧ əɑɜɖɛŬ ˊɞɡ ɏəŬɜŮ Űɖɜ ŮɛűɎɜɘůɐ Űɞɡ ˊŮɟɑ 

Űɘɠ Ŭɟɢɏɠ Űɞɡ 20ɞɡ ŬɘɩɜŬ ůŰɖɜ Ⱥɡɟɩˊɖ. ɇɞ əɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ əɘɜɐɛŬŰɞɠ 

ŬɡŰɞɨ ɐŰŬɜ ɖ ɟɐɝɖ ɛŮ Űɞɜ ŬəŬŭɖɛŬɥůɛɧ Űɖɠ Ůˊɞɢɐɠ. ɃɡůɘŬůŰɘəɎ ɞ ɛɞɜŰŮɟɜɘůɛɧɠ 

ŬɔəɎɚɘŬůŮ Űɘɠ Ŭɧ́ɣŮɘɠ ŮəŮɑɜɤɜ Űɤɜ űɘɚɞůɧűɤɜ ˊɞɡ ɡˊɞůŰɐɟɘɕŬɜ ɧŰɘ ɞɘ 

çˊŬɟŬŭɞůɘŬəɏɠè ɛɞɟűɏɠ Űɏɢɜɖɠ, ŬɟɢɘŰŮəŰɞɜɘəɐɠ, ɚɞɔɞŰŮɢɜɑŬɠ, ɗɟɖůəŮɡŰɘəɐɠ 

ˊɑůŰɖɠ, əɞɘɜɤɜɘəɐɠ ɞɟɔɎɜɤůɖɠ əŬɘ əŬɗɖɛŮɟɘɜɐɠ ɕɤɐɠ ŬəɞɚɞɡɗɞɨůŬɜ 

ɝŮˊŮɟŬůɛɏɜŬ ˊɟɧŰɡˊŬ. ȺˊɖɟɏŬůŮ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɞɜ Űɟɧˊɞ ɕɤɐɠ ŮəŮɑɜɖɠ Űɖɠ 

Ůˊɞɢɐɠ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ.  

ɋɠ ŬɟɢɘŰŮəŰɞɜɘəɧ əɑɜɖɛŬ ŮˊɘŭɑɤɝŮ ɜŬ əɧɣŮɘ ɧɚɞɡɠ Űɞɡɠ ůŰɘɚɘůŰɘəɞɨɠ əŬɘ 

ɘůŰɞɟɘəɞɨɠ ŭŮůɛɞɨɠ ɛŮ Űɞ ˊŬɟŮɚɗɧɜ. ȰŰůɘ əɨɟɘɞ ɔɜɩɟɘůɛŬ Űɖɠ ɛɞɜŰɏɟɜŬɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ ŮɑɜŬɘ ɖ ŬűŬɘɟŮŰɘəɐ ˊɟɞůˊɎɗŮɘŬ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɚɘŰɧŰɖŰŬ, 
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əŬŰŬɟɔɩɜŰŬɠ əɎɗŮ ˊŮɟɘŰŰɧ ůŰɞɚɑŭɘ, ɧˊɤɠ ŬˊɚɎ ɚɏŮɘ Űɞ ɔɜɤůŰɧ ɟɖŰɧ Űɞɡ Louis 

Sullivan çform follows functionè (ɖ ɛɞɟűɐ ŬəɞɚɞɡɗŮɑ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ). 

Ƀ ŬɟɢɘŰŮəŰɞɜɘəɧɠ ɛɞɜŰŮɟɜɘůɛɧɠ ɡˊɐɟɝŮ ŬɚɚɖɚɏɜŭŮŰɞɠ ɛŮ Űɖɜ ŮɡɟɨŰŬŰɖ Ůɝɏɚɘɝɖ 

Űɖɠ ɞɘəɞŭɞɛɘəɐɠ ŮˊɘůŰɐɛɖɠ əŬɘ ɔŮɜɘəɧŰŮɟŬ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɠ 

ŮɟɔŬůɑŬɠ, ˊɞɡ ŮəŰɡɚɑɢɗɖəŬɜ ůŰɞ Űɏɚɞɠ Űɞɡ 19ɞɡ ŬɘɩɜŬ əŬɘ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 20ɞɡ. ȼ 

ɛɞɜŰɏɟɜŬ ŬɟɢɘŰŮəŰɞɜɘəɐ ŮɛűŬɜɑɕŮŰŬɘ ůŰŬ ˊŮɟɘůůɧŰŮɟŬ ɛŬɜɘűɏůŰŬ Űɖɠ Ůˊɞɢɐɠ ɤɠ 

ˊŮɟɑˊɞɡ ůɡɜɩɜɡɛɖ Űɞɡ ɛˊŮŰɧɜ, Űɞɡ ɔɡŬɚɘɞɨ əŬɘ Űɞɡ ɢɎɚɡɓŬ. ȯɚɚŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɖɠ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ ŰŬ əŬɗŬɟɎ ůɢɐɛŬŰŬ əŬɘ ŰŬ ɛŮɔɎɚŬ ŬɜɞɑɔɛŬŰŬ. ɃɡůɘŬůŰɘəɎ ɛɘɚɎɛŮ 

ɔɘŬ ɚŮɡəɎ, ŮɡɗɨɔɟŬɛɛŬ əŰɑɟɘŬ ɛŮ ůŰŮɜɎ ˊŬɟɎɗɡɟŬ. ɆɖɛŬɜŰɘəɞɑ ŬɟɢɘŰɏəŰɞɜŮɠ ˊɞɡ 

ůɡɜŮɘůɏűŮɟŬɜ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɟŮɨɛŬŰɞɠ ŮɑɜŬɘ ɛŮŰŬɝɨ Ɏɚɚɤɜ ɞ 

ũɎɚɚɞɠ Le Corbusier əŬɘ ɞ ũŮɟɛŬɜɧɠ Walter Gropius. ȷɜŰɑůŰɞɘɢŬ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ əŰɑɟɘŬ Űɞɡ əɘɜɐɛŬŰɞɠ ŮɑɜŬɘ Űɞ ŭɘɎůɖɛɞ Empire State Building 

ůŰɖɜ ɁɏŬ Ɉɧɟəɖ Űɤɜ ȼɄȷ, Űɞ ɞˊɞɑɞ ůɢŮŭɘɎůŰɖəŮ Ŭˊɧ Űɞɜ Gregory Johnson əŬɘ Űɞ 

əŰɑɟɘɞ Űɞɡ Bauhaus ůŰɞ ɁŰŮůɎɞɡ Űɖɠ ũŮɟɛŬɜɑŬɠ, Űɞ ɞˊɞɑɞ ůɢŮŭɘɎůŰɖəŮ Ŭˊɧ Űɞɜ 

ɑŭɘɞ Űɞɜ Gropius.  

ɀŮ Űɖɜ ɏɚŮɡůɖ Űɞɡ 20ɞɡ ŬɘɩɜŬ, ɞ ɀɞɜŰŮɟɜɘůɛɧɠ ɏɔɘɜŮ Űɞ ŭɧɔɛŬ Űɖɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɧůɞ ůŰɞɜ ɡˊɧɚɞɘˊɞ əɧůɛɞ ɧůɞ əŬɘ ůŰɖɜ ȺɚɚɎŭŬ. ȷɟɢɘŰŮəŰɞɜɘəɎ 

ɏɟɔŬ ŬɡŰɞɨ Űɞɡ ɢŬɟŬəŰɐɟŬ ɎɟɢɘůŬɜ ɜŬ əŬŰŬůəŮɡɎɕɞɜŰŬɘ ɛŮ ŮɜŰŬŰɘəɞɨɠ ɟɡɗɛɞɨɠ 

əŬɘ ůŰɖɜ ȷɗɐɜŬ, ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ Űɞɜ Ʉɨɟɔɞ Űɤɜ ȷɗɖɜɩɜ Űɤɜ 

ȽɤɎɜɜɖ ȸɘəɏɚŬ əŬɘ ȽɤɎɜɜɖ ȾɡɛˊɟɑŰɖ, Űɞ ɝŮɜɞŭɞɢŮɑɞ Hilton Űɞɡ ȺɛɛŬɜɞɡɐɚ 

ȸɞɡɟɏəŬ Ůɜɩ ůŰɖ ŪŮůůŬɚɞɜɑəɖ ɏɢɞɡɛŮ Űɞ əŰɑɟɘɞ ɀŬəŮŭɞɜɘəɩɜ Ɇˊɞɡŭɩɜ. 

   ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɤɜ ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ ŭŮɜ ɔɘɜɧŰŬɜ ɜŬ ˊŬɟŬɛŮɑɜŮɘ ŬɜŮˊɖɟɏŬůŰɖ 

Ŭˊɧ Űɞ əɑɜɖɛŬ Űɞɡ ɛɞɜŰŮɟɜɘůɛɞɨ. ɀŮɟɘəɎ ɗɏŬŰɟŬ ˊɞɡ ŬɜŮɔɏɟɗɖůŬɜ ŬɡŰɐ Űɖɜ 

ˊŮɟɑɞŭɞ ŬˊɞŰŮɚɞɨɜ ŰŬ ŮɛɓɚɖɛŬŰɘəɎ çɅŮɝè, çɄŬɚɚɎɠè ə.Ŭ. ůŰɖɜ ȷɗɐɜŬ. ȼ ɟŬɔŭŬɑŬ 

Ŭɨɝɖůɖ Űɞɡ ˊɚɖɗɡůɛɞɨ ůŰŬ ŬůŰɘəɎ əɏɜŰɟŬ əɡɟɑɤɠ ɚɧɔɤ ŬůŰɡűɘɚɑŬɠ, ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ Ůɝɏɚɘɝɖ əŬɘ Űɖɜ ŬɔɎˊɖ Űɞɡ ȰɚɚɖɜŬ ɔɘŬ Űɞ Ůɑŭɞɠ ŬɡŰɧ Űɖɠ Űɏɢɜɖɠ, 

ɏɢɞɡɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ˊɚɖɗɩɟŬɠ ɜɏɤɜ ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ ůŰɖɜ 

ɛŮŰŬˊɞɚŮɛɘəɐ ȺɚɚɎŭŬ Űɞɡ ɛɞɜŰŮɟɜɘůɛɞɨ. ȹɡɞ ŰɎůŮɘɠ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŰɖɜ ˊŮɟɑɞŭɞ 

ŬɡŰɐ. ȼ ˊɟɩŰɖ ŮɜůŬɟəɩɜŮɘ Űɞ ŭɧɔɛŬ Űɞɡ ɛɞɜŰŮɟɜɘůɛɞɨ ˊɞɡ ůɡɜɞɣɑɕŮŰŬɘ ůŰɞ ɛɧŰɞ 

ñless is moreò (çɞɡə Ůɜ Űɤ ˊɞɚɚɩ Űɞ Ůɨè), əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ˊŮɟɘɞɟɘůɛɏɜɤɜ 

ŭɘŬůŰɎůŮɤɜ ɘůɧɔŮɘɞ ɐ ɡˊɧɔŮɘɞ ɜŮɧŭɛɖŰɤɜ ŬůŰɘəɩɜ ˊɞɚɡəŬŰɞɘəɘɩɜ ɔɘŬ ɜŬ ɢɤɟɏůŮɘ 

ŰŬ ɜɏŬ ɗɏŬŰɟŬ Űɖɠ Ůˊɞɢɐɠ, ɧˊɤɠ ŮɑɜŬɘ Űɞ çɇɕɏɜɖ ȾŬɟɏɕɖè, Űɞ çȯɚűŬè ůŰɖɜ ȷɗɐɜŬ, 

əɘ Ŭɚɚɞɨ. ȼ Ɏɚɚɖ ŰɎůɖ ŮˊɘɚɏɔŮɘ Űɖɜ ŮɡɟɡɢɤɟɑŬ Űɞɡ çŬɡŰɞŰŮɚɞɨɠè əŰɘɟɑɞɡ ɛŮ 

ɢɟɐůɖ ŬˊɞəɚŮɘůŰɘəɎ Űɞ ɗɏŬŰɟɞ. ɄŬɟŬŭŮɑɔɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ɗɏŬŰɟŬ ˊɞɡ 
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ŬɜŮɔɏɟɗɖůŬɜ ŰɧŰŮ ɡˊɧ Űɖɜ ŬɘɔɑŭŬ Űɞɡ Ɉˊ. ɄɞɚɘŰɘůɛɞɨ ůŮ ŭɘɎűɞɟŮɠ Ⱥɚɚɖɜɘəɏɠ 

ˊɧɚŮɘɠ ɔɘŬ ɜŬ əŬɚɨɣɞɡɜ Űɘɠ Űɞˊɘəɏɠ  ŬɜɎɔəŮɠ ɧˊɤɠ ůŰɖ ȿŬɛɑŬ Űɞ çȹɖɛɞŰɘəɧ 

ŪɏŬŰɟɞè ɅɞɨɛŮɚɖɠ.  

 

¶ ŪɏŬŰɟɞ çɇɕɏɜɖ ȾŬɟɏɕɖè   

 

ɇɞ ɗɏŬŰɟɞ çɇɕɏɜɖ ȾŬɟɏɕɖè (ˊɟɩɖɜ çȷɗɐɜŬɘɞɜè) ɓɟɑůəŮŰŬɘ ůŰɖɜ ɞŭɧ ȷəŬŭɖɛɑŬɠ 

3 ůŰɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ, ŮɑɜŬɘ ɢɤɟɖŰɘəɧŰɖŰŬɠ 300 ɗɏůŮɤɜ əŬɘ ůɢŮŭɘɎůŰɖəŮ Űɞ 

1978 Ŭˊɧ Űɞɜ ŬɟɢɘŰɏəŰɞɜŬ ȿɎɛˊɟɞ ũ. ũəɞŰɞɓɧ ůŮ ˊɞɚɡəŬŰɞɘəɑŬ ˊɞɡ ůŰŮɔɎɕɞɜŰŬɜ 

ŬɑɗɞɡůŮɠ ɞɛɘɚɑŬɠ. ȾɎɖəŮ ɞɚɞůɢŮɟɩɠ əŬɘ ŬɜŬəŬɘɜɑůŰɖəŮ Űɞ 1989 ɛɏůŬ ůŮ ɛɧɚɘɠ 14 

ɛɏɟŮɠ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɗɏŬŰɟɞ ŮɑɜŬɘ ŮɛˊɜŮɡůɛɏɜɞ Ŭˊɧ Űɞ ɗɏŬŰɟɞ Űɖɠ ŬɟɢŬɑŬɠ 

Ůɚɚɖɜɘəɐɠ ȺˊɘŭŬɨɟɞɡ, əɎŰɘ Űɞ ɞˊɞɑɞ űŬɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ŬɛűɘɗŮŬŰɟɘəɐ Űɞɡ ŭɘɎŰŬɝɖ. 

ȾɎˊɞɘŬ ŬɝɘɞůɖɛŮɑɤŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŬɑɗɞɡůŬɠ ŮɑɜŬɘ ɞɘ ɛɘəɟɏɠ ŭɘŬůŰɎůŮɘɠ ˊɞɡ 

ɞűŮɑɚɞɜŰŬɘ ůŰɖ ŭɘɎŰŬɝɖ Űɖɠ, ɖ űŬŰɜɤɛŬŰɘəɐ ɞɟɞűɐ əŬɘ ŰŬ əŬɗɑůɛŬŰŬ ˊɞɡ ŮɑɜŬɘ 

ɜŰɡɛɏɜŬ ɛŮ ůŰɧűŬ.  

 

 

ȺɘəɧɜŬ 2.4: ȺɝɤŰŮɟɘəɐ əŬɘ ŮůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ ɗŮɎŰɟɞɡ çɇɕɏɜɖ ȾŬɟɏɕɖè. 

 

¶ ŪɏŬŰɟɞ çȾɎˊˊŬè   

 

ɇɞ ɗɏŬŰɟɞ çȾɎˊˊŬè ɓɟɑůəŮŰŬɘ ůŰɖɜ ɞŭɧ Ⱦɡɣɏɚɖɠ 2 ůŰɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ, 

ŮɑɜŬɘ ɢɤɟɖŰɘəɧŰɖŰŬɠ 340 ɗɏůŮɤɜ əŬɘ ůɢŮŭɘɎůŰɖəŮ Űɞ 1976 Ŭˊɧ Űɞɜ ŬɟɢɘŰɏəŰɞɜŬ 

ɅɐɔŬ Ⱥ. ȷɟɓŬɜɑŰɖ ůŰɖɜ ɗɏůɖ ˊŬɚɘɞɨ ůɘɜŮɛɎ. ȷˊɞŰŮɚŮɑ ɗɏŬŰɟɞ ˊɟɞůəɖɜɑɞɡ əŬɘ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ Űɞ 1997, ɧŰŬɜ əŬɘ ŬɜŬəŬɘɜɑůŰɖəŮ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ŬəɞɡůŰɘəɐ ɛŮɚɏŰɖ. ȸŬůɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ŬɑɗɞɡůŬɠ ŮɑɜŬɘ ɖ ɏɜŰɞɜɖ 

ɖɢɞŬˊɞɟɟɧűɖůɖ ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞɜ ɢɩɟɞ əŬɘ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŰŬ əŬɗɑůɛŬŰŬ, ŰŬ 

ɞˊɞɑŬ ŮɑɜŬɘ ɜŰɡɛɏɜŬ ɛŮ ůŰɧűŬ ɛŮɔɎɚɞɡ ˊɎɢɞɡɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ Ŭˊɧ Űɖɜ ɨˊŬɟɝɖ 

ɛɞəɏŰŬɠ, ŬɚɚɎ əŬɘ ɖɢɞŬˊɞɟɟɞűɖŰɘəɐɠ Ůˊɏɜŭɡůɖɠ ůŰɞɜ ˊɑůɤ Űɞɑɢɞ Űɖɠ ŬɑɗɞɡůŬɠ. 

ȷəɧɛŬ ŬɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɖ ɨˊŬɟɝɖ əɡɟŰɩɜ ŬɜŬəɚŬůŰɐɟɤɜ ɞɟɞűɐɠ, 
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ŬɜŬəɚŬůŰɐɟɤɜ əɡɛŬŰɞŮɘŭɞɨɠ ɛɞɟűɐɠ ůŰɞɡɠ ˊɚŬɥɜɞɨɠ Űɞɑɢɞɡɠ əŬɘ ɖ ɐˊɘŬ əɚɑůɖ Űɞɡ 

ŭŬˊɏŭɞɡ.   

  

 

ȺɘəɧɜŬ 2.5: ȺɝɤŰŮɟɘəɐ əŬɘ ŮůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ ɗŮɎŰɟɞɡ çȾɎˊˊŬè. 

 

¶ ŪɏŬŰɟɞ çɄɧɟŰŬè   

 

ɇɞ ɗɏŬŰɟɞ çɄɧɟŰŬè ɓɟɑůəŮŰŬɘ ůŰɖɜ ȿŮɤűɧɟɞ ɀŮůɞɔŮɑɤɜ 59 ůŰɞ əɏɜŰɟɞ Űɖɠ 

ȷɗɐɜŬɠ, ŮɑɜŬɘ ɢɤɟɖŰɘəɧŰɖŰŬɠ 320 ɗɏůŮɤɜ əŬɘ ůɢŮŭɘɎůŰɖəŮ Űɞ 1984 Ŭˊɧ Űɞɜ 

ŬɟɢɘŰɏəŰɞɜŬ ɀ. ūɤŰɘɎŭɖ ůŰɞɜ ɢɩɟɞ Ůɜɧɠ ˊŬɚɘɞɨ ůɘɜŮɛɎ. ȷˊɞŰŮɚŮɑ ɗɏŬŰɟɞ 

ˊɟɞůəɖɜɑɞɡ əŬɘ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ Űɖɜ ɢɟɞɜɘɎ ˊɞɡ ůɢŮŭɘɎůŰɖəŮ, 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬəɞɡůŰɘəɐ ɛŮɚɏŰɖ Ŭˊɧ Űɞɜ Ⱥ. ɇɕŮəɎəɖ əŬɘ Űɞɜ Ɂ. ɇůɘɜɑəŬ 

(ɓɚɏˊŮ ɄŬɟɎɟŰɖɛŬ Ⱦ). ȸŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŬɑɗɞɡůŬɠ ŮɑɜŬɘ ɖ ɨˊŬɟɝɖ 

ŬɜŬəɚŬůŰɐɟɤɜ ůŰɞɡɠ ˊɚŬɥɜɞɨɠ Űɞɑɢɞɡɠ əŬɘ ůŰɖɜ ɞɟɞűɐ, ɖ ɐˊɘŬ əɚɑůɖ Űɞɡ 

ŭŬˊɏŭɞɡ ŬɚɚɎ əŬɘ ɖ ɖɢɞŬˊɞɟɟɞűɖŰɘəɐ Ůˊɏɜŭɡůɖ ůŰɞɜ ˊɑůɤ Űɞɑɢɞ. 

 

 

ȺɘəɧɜŬ 2.6: ȺɝɤŰŮɟɘəɐ əŬɘ ŮůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ ɗŮɎŰɟɞɡ çɄɧɟŰŬè. 

 

2.2.2 ɇɞ əɑɜɖɛŬ ɛŮŰɎ Űɞ çɛɞɜŰɏɟɜɞè 
 

Ƀ çɛŮŰŬɛɞɜŰŮɟɜɘůɛɧɠè ŬˊɞŰŮɚŮɑ ɏɜŬ əɑɜɖɛŬ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ůŰɖ ŭŮəŬŮŰɑŬ Űɞɡ 

1980. ȺɛűŬɜɑůŰɖəŮ ɢɟɞɜɘəɎ ɛŮŰɎ Űɞɜ çɛɞɜŰŮɟɜɘůɛɧè, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 
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ŭɖɛɘɞɡɟɔŮɑ ŬɛűɘɓɞɚɑŮɠ ɔɘŬ Űɞ Ŭɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ əɑɜɖɛŬ ŮɜɎɜŰɘŬ ůŰɞɜ 

ɛɞɜŰŮɟɜɘůɛɧ ɐ ŮɎɜ ŬˊɞŰŮɚŮɑ Űɖ űɡůɘəɐ Ůɝɏɚɘɝɖ Űɞɡ ɛɞɜŰɏɟɜɞɡ. 

Ƀ ɛŮŰŬɛɞɜŰŮɟɜɘůɛɧɠ ɎɟɢɘůŮ ɜŬ ŬɜŬˊŰɨůůŮŰŬɘ ɤɠ Űɞ əɑɜɖɛŬ ˊɞɡ ɗŬ ɏůɤɕŮ Űɘɠ 

əɞɘɜɤɜɑŮɠ Ŭˊɧ Űɞ ŭɘŮɗɜɏɠ ůŰɡɚ, Űɞɜ ɔɘɔŬɜŰɘůɛɧ əŬɘ ŰŬ ɚɞɘˊɎ çɡˊɞɚŮɑɛɛŬŰŬè Űɞɡ 

əŬˊɘŰŬɚɘůɛɞɨ. Ⱦɨɟɘɞɠ ůəɞˊɧɠ Űɞɡ ɛŮŰŬɛɞɜŰɏɟɜɞɡ ɐŰŬɜ ɜŬ ŮˊŬɜŬűɏɟŮɘ ůŰɖɜ 

əɞɘɜɤɜɑŬ ŬɝɑŮɠ ˊɞɡ ŮɑɢŬɜ ɝŮɢŬůŰŮɑ. ɆŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɞ ɧɟɞɠ 

çɛŮŰŬɛɞɜŰŮɟɜɘůɛɧɠè ŮɑɢŮ Ŭˊɐɢɖůɖ əŬɘ ůŰɘɠ ŰɏɢɜŮɠ, ɧˊɤɠ Űɖ ɕɤɔɟŬűɘəɐ əŬɘ Űɖ 

ɚɞɔɞŰŮɢɜɑŬ, ŬɚɚɎ əŬɘ ůŰɖɜ əɞɘɜɤɜɘɞɚɞɔɑŬ, Űɘɠ ˊɞɚɘŰɘəɏɠ ŮˊɘůŰɐɛŮɠ əŬɘ Űɞɜ ŬůŰɘəɧ 

ůɢŮŭɘŬůɛɧ (urban design). 

Ƀ ɧɟɞɠ çɛŮŰŬɛɞɜŰɏɟɜɞè ŮɛűŬɜɑůŰɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Űɞ 1962 Ůɜɩ ɛɘŬ ˊɞɚɨ 

ˊɟɞɔŮɜɏůŰŮɟɖ ɢɟɐůɖ Űɞɡ ŮɜŰɞˊɑɕŮŰŬɘ Űɞ 1870 ɞˊɧŰŮ əŬɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Ŭˊɧ Űɞɜ 

ɓɟŮŰŬɜɧ əŬɚɚɘŰɏɢɜɖ John Watkins Chapman. ȼ ˊɟɧɗŮůɖ çɛŮŰɎè ˊɞɡ 

ŭɘŬűɞɟɞˊɞɘŮɑ Űɞɜ ɧɟɞ Ŭˊɧ Űɞɜ çɛɞɜŰŮɟɜɘůɛɧè ɏɢŮɘ ŭɘŰŰɐ ɏɜɜɞɘŬ, əŬɗɩɠ ɛˊɞɟŮɑ ɜŬ 

ŮəűɟɎůŮɘ Űɞɜ ŬɟɜɖŰɘůɛɧ ˊɞɡ ŬəɞɚɞɡɗŮɑ ɛŮŰɎ Űɞ ˊɏɟŬɠ ɛɘŬɠ ŭɖɛɘɞɡɟɔɘəɐɠ 

ˊŮɟɘɧŭɞɡ, ŬɚɚɎ əŬɘ Űɞ ɗŮŰɘəɧ ŬɑůɗɖɛŬ ˊɞɡ ɡˊŮɟɓŬɑɜŮɘ ɛɘŬ ŬɟɜɖŰɘəɐ ɘŭŮɞɚɞɔɑŬ. 

ɋůŰɧůɞ, Űɞ ɛŮŰŬɛɞɜŰɏɟɜɞ ɏəŬɜŮ Űɖɜ ŮɛűɎɜɘůɐ Űɞɡ ˊɟɘɜ Űɞɜ çŮˊɑůɖɛɞ ɗɎɜŬŰɞè 

Űɞɡ ɛɞɜŰɏɟɜɞɡ. ȳˊɤɠ ɏɢŮɘ ɐŭɖ ŬɜŬűŮɟɗŮɑ, ɡˊɎɟɢŮɘ ŭɘɢŬůɛɧɠ ɧůɞɜ ŬűɞɟɎ ůŰɖɜ 

Ɏűɘɝɖ Űɞɡ ɛŮŰŬɛɞɜŰɏɟɜɞɡ ɤɠ ŬɜŰɑŭɟŬůɖ ůŰɞ ɛɞɜŰɏɟɜɞ ɐ ɤɠ űɡůɘəɐ Ůɝɏɚɘɝɖ Űɖɠ 

ɛɞɜŰɏɟɜŬɠ ɕɤɐɠ əŬɘ Űɤɜ əɞɘɜɤɜɘəɞ-ɞɘəɞɜɞɛɘəɩɜ əŬŰŬůŰɎůŮɤɜ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ 

ȾŬɟɨŭɖ [ȾŬɟɨŭɖɠ, 2008], ɡˊɐɟɝŮ əŬŰŬɟɢɐɜ ɞ ɛŮŰŬɛɞɜŰŮɟɜɘůɛɧɠ Űɤɜ ˊɟɩŰɤɜ 

ɛŮŰŬˊɞɚŮɛɘəɩɜ ɢɟɧɜɤɜ (ɛŮŰɎ Űɞ 1945 ɏɤɠ Űɘɠ Ŭɟɢɏɠ Űɞɡ 1980) ˊɞɡ ŬˊɞŰŮɚɞɨůŮ 

Űɖɜ ŬɜŰɑŭɟŬůɖ ůŰɞɜ ɛɞɜŰŮɟɜɘůɛɧ Űɞɡ ɛŮůɞˊɞɚɏɛɞɡ əɘ ŬɡŰɧɠ Űɖɠ ůɨɔɢɟɞɜɖɠ 

ˊŮɟɘɧŭɞɡ (ɛŮŰɎ Űɞ 1980) ɧˊɞɡ ŮˊɘəɟŬŰɞɨůŮ Űɞ əɑɜɖɛŬ Űɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ 

ɣɡɢɞɚɞɔɑŬɠ əŬɘ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ůɢŮŭɘŬůɛɞɨ.  

ȼ ɓŬůɘəɐ ŭɘŬűɞɟɎ Űɞɡ ɛŮŰŬɛɞɜŰɏɟɜɞɡ Ŭˊɧ ŬɡŰɐɜ Űɞɡ ɛɞɜŰɏɟɜɞɡ əɘɜɐɛŬŰɞɠ ŮɑɜŬɘ 

ɧŰɘ ŭŮɜ ɡˊɎɟɢɞɡɜ ˊɚɏɞɜ əŬɜɧɜŮɠ ɐ Ŭɟɢɏɠ ɔɘŬ Űɖɜ ɞɟɔɎɜɤůɖ əŬɘ Űɞɜ ůɢŮŭɘŬůɛɧ 

Űɤɜ ˊɧɚŮɤɜ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ ȾŬɟɨŭɖ [ȾŬɟɨŭɖɠ, 2008], çŰɞ əŰɑɟɘɞ ɐ ŰŬ əŰɑɟɘŬ ŭŮɜ 

ŮɑɜŬɘ ŮˊɘɓŮɓɚɖɛɏɜŬ ɜŬ çŮɔɔɟɎűɞɜŰŬɘè ůŰɞɜ ɢɩɟɞ ïɛˊɞɟɞɨɜ ɜŬ çŭɖɛɘɞɡɟɔɞɨɜè ŰŬ 

ɑŭɘŬ çɢɩɟɞè ɛŮ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ Űɖɠ ˊɟɞůɤˊɘəɐɠ Űɞɡɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɏəűɟŬůɖɠè. 

ɀˊɞɟŮɑ ɞ çˊɟɞɦˊɎɟɢɤɜè ˊɞɚŮɞŭɞɛɘəɧɠ ɘůŰɧɠ ɜŬ ɛɖ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ůŰɞɜ 

ůɢŮŭɘŬůɛɧ, ŬɚɚɎ ɖ ˊɟɞůɤˊɘəɐ ŬɜŰɑɚɖɣɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əŬɘ Űɖɠ ŬɘůɗɖŰɘəɐɠ 

ɛˊɞɟŮɑ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ ˊɞɚŮɞŭɞɛɘəɐ ˊŬɟɏɛɓŬůɖ. 

Ƀɘ Ŭɟɢɏɠ Űɤɜ ɛɞɜŰɏɟɜɤɜ ˊɞɚŮɞŭɧɛɤɜ ˊɞɡ ŬɜŬɕɖŰɞɨɜ Űɖɜ çəɡɟɘɧŰɖŰŬè Űɖɠ 

ɧɚɖɠ əŬɘ Űɖɜ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ɤɠ ůɨɜɞɚɞ, ɏɢɞɡɜ ŬɜŰɘəŬŰŬůŰŬɗŮɑ ɛŮ Űɖ ɛŮŰŬɛɞɜŰɏɟɜŬ 
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ŬɜŰɑɚɖɣɖ Űɖɠ ŬůŰɘəɐɠ Ůɝɏɚɘɝɖɠ ɤɠ ɛɑŬ ŬɜŮɝɏɚŮɔəŰɖ əŬɘ çɢŬɞŰɘəɐè ŭɘŬŭɘəŬůɑŬ, ůŰɖɜ 

ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ˊŬɑɝɞɡɜ ɖ ŬɜŬɟɢɑŬ əŬɘ ɖ ŬɚɚŬɔɐ. 

Ƀɘ ɓŬůɘəɏɠ ŬɡŰɏɠ ŭɘŬűɞɟɏɠ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖ ŭɘŬűɞɟŮŰɘəɐ ŬɜŰɑɚɖɣɖ ˊɞɡ 

ɏɢɞɡɜ ŰŬ ŭɨɞ əɘɜɐɛŬŰŬ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɢɩɟɞɡ. Ƀɘ ɛɞɜŰɏɟɜɞɘ ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɘ 

Űɞɜ ɢɩɟɞ ɤɠ əɎŰɘ Űɞ ɞˊɞɑɞ ˊɟɏˊŮɘ ɜŬ ŭɘŬɛɞɟűɤɗŮɑ ɔɘŬ əɞɘɜɤɜɘəɞɨɠ ůəɞˊɞɨɠ əŬɘ 

əŬŰɎ ůɡɜɏˊŮɘŬ ɞűŮɑɚŮɘ ɜŬ çɡˊɞŰɎůůŮŰŬɘè ůŮ əɎɗŮ əɞɘɜɤɜɘəɧ ůɢɏŭɘɞ Ůɜɩ ɞɘ 

ɛŮŰŬɛɞɜŰɏɟɜɞɘ Űɞɜ ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɘ ɤɠ əɎŰɘ ŬɜŮɝɎɟŰɖŰɞ əŬɘ ŬɡŰɧɜɞɛɞ, Űɞ ɞˊɞɑɞ ɗŬ 

ŭɘŬɛɞɟűɤɗŮɑ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ŬɘůɗɖŰɘəɞɨɠ ůŰɧɢɞɡɠ əŬɘ ɛŮ Ŭɟɢɏɠ ˊɞɡ ŭŮ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɞˊɞɘɞŭɐˊɞŰŮ ˊɟɤŰŬɟɢɘəɧ əɞɘɜɤɜɘəɧ ůŰɧɢɞ, ŮəŰɧɠ ɑůɤɠ Ŭˊɧ Űɖɜ 

ŮˊɑŰŮɡɝɖ Űɖɠ ŭɘŬɢɟɞɜɘəɐɠ əŬɘ çŬɜɘŭɘɞŰŮɚɞɨɠè ɞɛɞɟűɘɎɠ. 

Ⱥɜ əŬŰŬəɚŮɑŭɘ, ɛŮŰŬɛɞɜŰŮɟɜɘůɛɧɠ ŮɑɜŬɘ Űɞ ŬɟɢɘŰŮəŰɞɜɘəɧ əɑɜɖɛŬ ŮˊɘůŰɟɞűɐɠ Űɖɠ 

Ŭɜɗɟɩˊɘɜɖɠ ˊŬɟɞɡůɑŬɠ ůŰɖɜ ˊɧɚɖ, ɛŮ Űɖɜ ɏɜɜɞɘŬ Űɞɡ ůɢŮŭɘŬůɛɞɨ ůŮ Ŭɜɗɟɩˊɘɜɖ 

əɚɑɛŬəŬ. ɇɞ ɛŮŰŬɛɞɜŰɏɟɜɞ ɐɟɗŮ ɤɠ ɏɜŬ ɜɏɞ əɑɜɖɛŬ ɛŮ ŬɜɎɔəɖ ɔɘŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ 

ŬŮɘűɞɟɑŬ, ɛɘŬ ŬɡɝŬɜɧɛŮɜɖ ŮəŰɑɛɖůɖ ɔɘŬ Űɘɠ ɘůŰɞɟɘəɏɠ ˊŬɟŬŭɧůŮɘɠ, ɏɜŬ ɏɜŰɞɜɞ 

ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɞ Űɞˊɘəɧ əŬɘ Űɞ ůɡɔəŮəɟɘɛɏɜɞ. Ⱥɜɩ Űɞ ɛɞɜŰɏɟɜɞ ɓŬůɑɕŮŰŬɘ ůŰɖɜ 

ŬɜŬɕɐŰɖůɖ Űɖɠ Űɡˊɘəɐɠ ŰɎɝɖɠ, Űɖɠ ɘŮɟŬɟɢɑŬɠ əŬɘ Űɖɠ ˊŮɘɗŬɟɢɑŬɠ, ɖ ɛŮŰŬɛɞɜŰɏɟɜŬ 

ˊɟɞůɏɔɔɘůɖ ɓŬůɑɕŮŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ůŮ ɛɑŬ ˊɘɞ ɞɚɘůŰɘəɐ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ɔɜɩůɖɠ.  

 

2.2.3 ɇɞ əɑɜɖɛŬ Űɞɡ 21ɞɡ ŬɘɩɜŬ 
 

ɇɏɚɖ Űɞɡ 20ɞɡ ŬɘɩɜŬ əɘ Ŭɟɢɏɠ Űɞɡ 21ɞɡ ŮɛűŬɜɑɕŮŰŬɘ ɏɜŬ ɜɏɞ əɑɜɖɛŬ ˊɞɡ 

ŭɘŬŭɏɢŮŰŬɘ Űɞɜ çɛŮŰŬɛɞɜŰŮɟɜɘůɛɧè, ɛŮ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɜ ŰɎůɖ 

Ůəůɡɔɢɟɞɜɘůɛɞɨ, Űɖɜ əŬɗŬɟɧŰɖŰŬ, Űɖɜ ŬűŬɘɟŮŰɘəɧŰɖŰŬ. Ⱥɜɩ ůŰɖɜ ŬɟɢŬɘɧŰɖŰŬ Űɞ 

ŮɟɔŬɚŮɑɞ Űɞɡ ȷɟɢɘŰɏəŰɞɜŬ ɐŰŬɜ ɞɘ ůəɘɏɠ, ůŰɞ ɀɞɜŰɏɟɜɞ ŮɑɜŬɘ Űɞ űɤɠ, ɖ ŭɘɎɢɡůɐ Űɞɡ, 

ɖ ŬɜŰŬɜɎəɚŬůɐ Űɞɡ, ɢɤɟɑɠ Űɘɠ ůəɘɏɠ, ůɨɛűɤɜŬ ɛŮ Űɞɜ Wright [Wright, 2012], 

ŭɎůəŬɚɞ Űɖɠ ɚɘɗɞŭɞɛɐɠ. ȹɑɜŮŰŬɘ ɚɞɘˊɧɜ ɏɛűŬůɖ ůŰɖ ɢɟɐůɖ Űɤɜ ɡɚɘəɩɜ əŬɘ Űɞɡ 

űɤŰɧɠ, ůŰɖɜ ŬɚɚɖɚɞɡɢɑŬ ŭɘŬűɞɟŮŰɘəɩɜ ɡɚɘəɩɜ, ůŰɖɜ ŰŮɢɜɘəɐ ŰŮɚŮɘɧŰɖŰŬ, Űɖɜ 

ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ɚŮˊŰɞɛɏɟŮɘŬɠ ɤɠ ŬɡŰɧɜɞɛɖɠ ůɨɜɗŮůɖɠ əŬɘ ůŰɖɜ ˊɟɧəɚɖůɖ 

ɎɛŮůɖɠ əŬɘ ɓŬɗɘɎɠ ŮɜŰɨˊɤůɖɠ ůŰɞɜ ɗŮŬŰɐ. ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ 

ɔɜɤɟɑůɛŬŰŬ Űɖɠ ˊɟɧůűŬŰɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ˊɟɤŰɞˊɞɟɑŬɠ əŬɘ 

ŮˊŬɜŬˊɟɞůŭɘɞɟɑɕɞɡɜ Ŭɟɢɏɠ Űɞɡ ɛɞɜŰɏɟɜɞɡ. 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɏɢŮɘ ɔɑɜŮɘ ɘŭɘŬɑŰŮɟŬ ŭɖɛɞűɘɚɐɠ ɞ ɧɟɞɠ çŮɡűɡɏɠè əŰɑɟɘɞ. ɇɞ 

ɛɞɜŰɏɟɜɞ ɛŮŰŬůɢɖɛŬŰɑɕŮŰŬɘ, ɛŮŰŮɝŮɚɑůůŮŰŬɘ əŬɘ ŬɜŬŭɘŬŰɎůůŮŰŬɘ ůŰɖɜ ˊɟɧůűŬŰɖ 
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ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɟɤŰɞˊɞɟɑŬ. ȷˊɞəŰɎ ɛɘŬ ŬűŬɘɟŮŰɘəɐ ŮɚŬűɟɧŰɖŰŬ əŬɘ ɡˊɞůŰɖɟɑɕŮŰŬɘ 

Ŭˊɧ ɛɘŬ ɧɚɞ əŬɘ ˊɘɞ ˊɟɞɤɗɖɛɏɜɖ ŰŮɢɜɞɚɞɔɑŬ.  

ɇɞ əɑɜɖɛŬ Űɞɡ ɜŮɞɛɞɜŰŮɟɜɘůɛɞɨ, ɧˊɤɠ ɐŰŬɜ ŮˊɧɛŮɜɞ, ŮˊɖɟɏŬůŮ əŬɘ Űɖɜ 

ŬɟɢɘŰŮəŰɞɜɘəɐ  Űɤɜ ɗŮɎŰɟɤɜ. ɇɧůɞ ůŰɞ ŮɝɤŰŮɟɘəɧ, ɛŮ ˊŬɟɎŭŮɘɔɛŬ Űɞ ñWriters 

Theatreò ůŰɞ Chicago Űɞɡ Illinois, Űɞ  ñWagner No±l Performing Arts Centerò ůŰɞ 

Midland Űɞɡ Texas, əŬɗɩɠ əɘ ɎɚɚŬ ˊɞɚɚɎ ɗɏŬŰɟŬ  ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

ɜŮɞɛɞɜŰŮɟɜɘůŰɘəɞɨ əɘɜɐɛŬŰɞɠ. 

 

¶ Writers Theatre, Chicago, Illinois 

 

ɇɞ Writers Theatre, ŬɟɢɘəɎ ɘŭɟɨɗɖəŮ ɤɠ ɛɑŬ ɛɖ əŮɟŭɞůəɞˊɘəɐ ŮŰŬɘɟŮɑŬ ɔɘŬ ɜŬ 

ˊɟɞůűɏɟŮɘ ɏɜŬ əŬŰɎɚɚɖɚɞ ˊŮɟɘɓɎɚɚɞɜ ůŮ əŬɚɚɘŰɏɢɜŮɠ Űɖɠ Ůˊɞɢɐɠ ɩůŰŮ ɜŬ 

ŮəűɟŬůŰɞɨɜ əŬɘ ɜŬ ɡɚɞˊɞɘɐůɞɡɜ Űɘɠ ɘŭɏŮɠ Űɞɡɠ. ɂŮəɑɜɖůŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůŮ ɏɜŬ 

ɖɛɘɡˊɧɔŮɘɞ ɢɩɟɞ Ůɜɧɠ ɓɘɓɚɘɞˊɤɚŮɑɞɡ ůŰɞ ũəɚŬɜɠ Űɞ 1992. ȿɧɔɤ Űɖɠ ɛŮɔɎɚɖɠ 

Ŭˊɐɢɖůɖɠ, ɎɜɞɘɝŮ ůɨɜŰɞɛŬ ɏɜŬɜ ŭŮɨŰŮɟɞ ɢɩɟɞ 108 ɗɏůŮɤɜ ɔɘŬ ɜŬ ŮɝɡˊɖɟŮŰɐůŮɘ 

Űɘɠ ŬɡɝɖɛɏɜŮɠ ŬɜɎɔəŮɠ. ɇɞ 2007, ɖ ŮŰŬɘɟŮɑŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑ Űɖɜ ˊɟɩŰɖ ˊŬɟɎůŰŬůɖ 

Ůɗɜɘəɞɨ Ůˊɘˊɏŭɞɡ. ɆɨɜŰɞɛŬ ɔɜɤɟɑɕŮɘ ŰɏŰɞɘŬ ŮˊɘŰɡɢɑŬ ˊɞɡ Űɞ 2013 ˊŮŰɡɢŬɑɜŮɘ 

ɢɟɖɛŬŰɞŭɧŰɖůɖ ɨɣɞɡɠ 37 ŮəŬŰɞɛɛɡɟɑɤɜ Ůɡɟɩ ɔɘŬ ɜŬ ŮɝŬůűŬɚɑůŮɘ ɛɧɜɘɛɞ ɢɩɟɞ, 

ůɨɔɢɟɞɜɤɜ ˊɟɞŭɘŬɔɟŬűɩɜ ůŰɞ ɆɘəɎɔɞ. ȼ əŬŰŬůəŮɡɐ Űɞɡ ɜɏɞɡ ɗŮɎŰɟɞɡ 

ɞɚɞəɚɖɟɩɜŮŰŬɘ Űɞɜ ūŮɓɟɞɡɎɟɘɞ Űɞɡ 2016 Ŭˊɧ Űɘɠ ɓɟŬɓŮɡɛɏɜŮɠ ŮŰŬɘɟŮɑŮɠ ñStudio 

Gang Architectsò əŬɘ ñJeanne Gang, FAIAò, ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞɜ Ɇɨɛɓɞɡɚɞ 

ŪŮɎŰɟɞɡ Auerbach Pollock Friedlander. ȷɜɞɑɔŮɘ ůŰɞ əɞɘɜɧ Űɞɜ ɀɎɟŰɘɞ Űɞɡ 2016, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɠ Űɞ ɏɟɔɞ ñArcadiaò Űɞɡ Tom Stoppard.  

ɇɞ əŰɑɟɘɞ ŮɑɜŬɘ ůɨɔɢɟɞɜɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ, ŮˊɘɓɚɖŰɘəɧ əŬɘ ɗɡɛɑɕŮɘ ůŮ ˊɎɟŬ ˊɞɚɚɎ 

Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ȾɏɜŰɟɞ ɄɞɚɘŰɘůɛɞɨ Űɞɡ ȽŭɟɨɛŬŰɞɠ ɁɘɎɟɢɞɡ. ūɘɚɞɝŮɜŮɑ ɛɑŬ 

ŬɛűɘɗŮŬŰɟɘəɐ ůəɖɜɐ, ɢɤɟɖŰɘəɧŰɖŰŬɠ 250 ɗɏůŮɤɜ, əŬɗɩɠ əŬɘ ɛɑŬ ŭŮɨŰŮɟɖ ůəɖɜɐ, 

ɛɘəɟɧŰŮɟɖ, 99 ɗɏůŮɤɜ.  

 

 

ȺɘəɧɜŬ 2.8: ȺɝɤŰŮɟɘəɐ əŬɘ ŮůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ Writers Theatre. 
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¶ Wagner No±l Performing Arts Center, Midland, Texas 

 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬɜ ɢɩɟɞ ɛɜɖɛŮɘɩŭɞɡɠ əŬŰŬůəŮɡɐɠ, ůɡɜɞɚɘəɞɨ ŮɛɓŬŭɞɨ 10.080 

ŰŮŰɟŬɔɤɜɘəɩɜ ɛɏŰɟɤɜ. ȼ əŬŰŬůəŮɡɐ Űɞɡ ɝŮəɑɜɖůŮ Űɞɜ ɆŮˊŰɏɛɓɟɘɞ Űɞɡ 2006 əŬɘ 

ɎɜɞɘɝŮ ůŰɞ əɞɘɜɧ Űɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 2011. ȼ ɛŮɔɎɚɖ ůəɖɜɐ ŮɑɜŬɘ ɢɤɟɖŰɘəɧŰɖŰŬɠ 

1827 ɗɏůŮɤɜ əŬɘ ˊɟɞůűɏɟŮɘ ŮɝŬɘɟŮŰɘəɐɠ ˊɞɘɧŰɖŰŬɠ ŬəɞɡůŰɘəɐ, ɛŮ ɡˊŮɟůɨɔɢɟɞɜŬ 

ůɡůŰɐɛŬŰŬ ŬɟɢɘŰŮəŰɞɜɘəɐɠ. ɄŬɟɎɚɚɖɚŬ, ɏɢŮɘ əŬɘ ɛɘŬ ˊɘɞ ŮɜŬɚɚŬəŰɘəɐ ůəɖɜɐ, 

ɛɘəɟɧŰŮɟɖ, ɛŮ ɢɤɟɖŰɘəɧŰɖŰŬ 192 ɗɏůŮɤɜ. ɇɞ Wagner No±l Performing Arts Center 

űɘɚɞɝŮɜŮɑ ůɡɜɞɚɘəɎ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 250 ˊŬɟŬůŰɎůŮɘɠ əɎɗŮ ɢɟɧɜɞ, ɗŮŬŰɟɘəɏɠ, 

ɛɞɡůɘəɏɠ, ɢɞɟŮɡŰɘəɏɠ, ŬɚɚɎ əŬɘ əɎɗŮ ɚɞɔɐɠ ŮəŭɖɚɩůŮɘɠ. ɇɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛŮɚɏŰɖ 

ŮəˊɧɜɖůŮ ɖ ŮŰŬɘɟŮɑŬ ñBoora Architectsò əŬɘ Űɖɜ ŬəɞɡůŰɘəɐ ɛŮɚɏŰɖ ɖ ŮŰŬɘɟŮɑŬ ñJaffe 

Holden Acousticsò. 

 

 

ȺɘəɧɜŬ 2.9: ȺɝɤŰŮɟɘəɐ əŬɘ ŮůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ Wagner No±l Performing Arts 

Center.  
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3. ȸȽȸȿȽɃũɅȷūȽȾȼ ȷɁȷȹɅɃɀȼ 
 

ȼ ˊɟɩŰɖ ŮɛˊŮɟɘůŰŬŰɤɛɏɜɖ ɛŮɚɏŰɖ ˊɞɡ ŮɘůɐɔŬɔŮ Űɘɠ ɏɜɜɞɘŮɠ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ 

əŬɘ ŬəɞɡůŰɘəɐɠ Ŭɘɗɞɡůɩɜ ŬəɟɞŬŰɖɟɑɞɡ ŮɑɜŬɘ ɖ ɛŮɚɏŰɖ Űɞɡ Beranek ˊɞɡ 

ůɡɜɞɣɑɕŮŰŬɘ ůŰŬ ŭɨɞ ɓɘɓɚɑŬ Űɞɡ, ŰŬ ɞˊɞɑŬ ŭɖɛɞůɘŮɨŰɖəŬɜ Űɞ 1962 [Beranek, 1962] 

əŬɘ Űɞ 1996 [Beranek, 1996]. ȼ ɛŮɚɏŰɖ ŬɡŰɐ ɏɢŮɘ ɤɠ ŬɜŰɘəŮɑɛŮɜɞ ŬˊɞəɚŮɘůŰɘəɎ Űɘɠ 

ŬɑɗɞɡůŮɠ ůɡɜŬɡɚɘɩɜ əŬɘ ɛŮɚɞŭɟɎɛŬŰɞɠ Űɖɠ əɚŬůůɘəɐɠ ˊŮɟɘɧŭɞɡ ŬɜɎ Űɖɜ ɡűɐɚɘɞ. 

ɀɑŬ ŬəɧɛŬ ůˊɞɡŭŬɑŬ ɛŮɚɏŰɖ ŬəɞɡůŰɘəɐɠ ˊɞɡ ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Ŭˊɧ Űɖɜ Acoustical Society of America əŬɘ ŭɖɛɞůɘŮɨŰɖəŮ Űɞ 

1985 [Acoustical Society of America, 1985]. ȼ ɛŮɚɏŰɖ ŬɡŰɐ ŮˊɘəŮɜŰɟɩɗɖəŮ 

ŬˊɞəɚŮɘůŰɘəɎ ůŮ űɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ, ɢɤɟɑɠ ŮəŰŮɜɐ ŬɜɎɚɡůɖ, ɞɘ ɞˊɞɑŮɠ 

ɏɔɘɜŬɜ ůŮ ŭɘɎűɞɟŮɠ ɛɞɜŰɏɟɜŮɠ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ ɛŮɚɞŭɟɎɛŬŰɞɠ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ 

(ȾŬɜŬŭɎɠ, ȽŬˊɤɜɑŬ, ɃɚɚŬɜŭɑŬ əŬɘ ůŮ ŬɟəŮŰɏɠ ˊɞɚɘŰŮɑŮɠ Űɤɜ ȼɄȷ). 

ȷˊɧ Űɘɠ ˊɘɞ ŬɝɘɞůɖɛŮɑɤŰŮɠ ɏɟŮɡɜŮɠ ɔɘŬ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ ŬəɞɡůŰɘəɐ ɗŮɎŰɟɤɜ 

ŮɑɜŬɘ ɖ ŮɟɔŬůɑŬ Űɞɡ Barron [Barron, 1993]. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɑŬ ˊŮɘɟŬɛŬŰɘəɐ ŮɟɔŬůɑŬ 

ůŮ ŬɑɗɞɡůŮɠ ŬəɟɞŬŰɖɟɑɞɡ Űɖɠ ɀŮɔɎɚɖɠ ȸɟŮŰŬɜɑŬɠ Ŭˊɧ ŭɘɎűɞɟŬ ŬɟɢɘŰŮəŰɞɜɘəɎ 

ɟŮɨɛŬŰŬ ɛŮŰŬɝɨ ŬɡŰɩɜ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŭɩŭŮəŬ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ. ɆŰŬ 

ɗɏŬŰɟŬ ŬɡŰɎ ɞ ůɡɔɔɟŬűɏŬɠ ɏəŬɜŮ űɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ, əŬɗɩɠ əŬɘ 

ɛŮŰɟɐůŮɘɠ Űɖɠ ŬɜŰɑɚɖɣɖɠ Űɖɠ ŬəɞɡůŰɘəɐɠ, ˊɟɞůˊŬɗɩɜŰŬɠ ɜŬ ůɡůɢŮŰɑůŮɘ 

ŬɟɢɘŰŮəŰɞɜɘəɎ ůŰɞɘɢŮɑŬ Űɤɜ ɗŮɎŰɟɤɜ ɛŮ Űɖɜ ŬəɞɡůŰɘəɐ Űɞɡɠ Ŭˊɧŭɞůɖ. ȹɘŮɝɐɔŬɔŮ 

ŮəŰŮɜɐ ɛŮɚɏŰɖ Űɤɜ űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ ɐɢɞɡ, ɧˊɤɠ  ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞɡ 

ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ, Űɞɡ əɚɎůɛŬŰɞɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ əɚˊ., Ůɜɩ ɖ ŬɜŰɑůŰɞɘɢɖ 

ɛŮɚɏŰɖ Űɞɡ ɔɘŬ Űɖɜ ŬɜŰɑɚɖɣɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ɏɔɘɜŮ ůŮ ˊŮɟɘɞɟɘůɛɏɜɞ ɓŬɗɛɧ. ũɘŬ Űɞɜ 

ůəɞˊɧ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɑɖůŮ ŬəɞɡůŰɘəɞɚɧɔɞɡɠ ɔɘŬ ɜŬ əŬŰŬɔɟɎɣŮɘ Űɖɜ ŬɜŰɑɚɖɣɖ Űɞɡ 

ɐɢɞɡ, ŮˊɘɚɏɔɞɜŰŬɠ ŬɡɗŬɑɟŮŰŬ ɛɘəɟɧ Ŭɟɘɗɛɧ ŭɘˊɞɚɘəɩɜ ůɖɛŮɘɞɚɞɔɘəɩɜ əɚɘɛɎəɤɜ əŬɘ 

ŰŬ ˊŮɘɟŬɛŬŰɘəɎ ŬɡŰɎ ŬˊɞŰŮɚɏůɛŬŰŬ ŰŬ ŬɜɏɚɡůŮ ŭɘŬɘůɗɖŰɘəɎ ɛŮ ɓɎůɖ Űɖɜ 

ˊɟɞůɤˊɘəɐ Űɞɡ ŮɛˊŮɘɟɑŬ. ȼ ɏɟŮɡɜŬ Űɞɡ Barron, ˊŬɟɧŰɘ ŭɘŮɟŮɡɜɎ Űɞɜ ɟɧɚɞ Űɤɜ 

ŬɟɢɘŰŮəŰɞɜɘəɩɜ ůŰɞɘɢŮɑɤɜ ůŰɖɜ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ Űɞɡ ɢɩɟɞɡ, ŭŮɜ əɎɜŮɘ 

ŭɘŬɢɤɟɘůɛɧ ŭɘŬəɟɘŰɩɜ ŬɟɢɘŰŮəŰɞɜɘəɩɜ ɟŮɡɛɎŰɤɜ. 

ɆŰo ˊɚŬɑůɘɞ Űɖɠ ŮɡɟɨŰŮɟɖɠ ɛŮɚɏŰɖɠ Űɖɠ ɞɛɎŭŬɠ Űɞɡ ŮɟɔŬůŰɖɟɑɞɡ Űɖɠ ȼɢɞŰŮɢɜɑŬɠ 

Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ ɏɢŮɘ ɔɑɜŮɘ ɏɟŮɡɜŬ ůŮ ůɨɔɢɟɞɜŬ ŬɗɖɜŬɥəɎ 

ɗɏŬŰɟŬ, ɖ ɞˊɞɑŬ ŬűɞɟɎ űɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ əŬɘ ˊŮɘɟɎɛŬŰŬ 

ɡˊɞəŮɘɛŮɜɘəɐɠ ŬɜŰɑɚɖɣɖɠ, ɖ ɛŮɚɏŰɖ ɛɎɚɘůŰŬ əɎˊɞɘɤɜ ŮɑɜŬɘ ŬəɧɛŬ Ůɜ ŮɝŮɚɑɝŮɘ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ɛŮŰɟɐůŮɤɜ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞɜ ɢɟɧɜɞ 
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ŬɜŰɐɢɖůɖɠ (RT), ůŰɖɜ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G), ůŰɞ əɚɎůɛŬ 

ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (50EEF) əŬɘ ůŰɞɜ ɗɧɟɡɓɞ ɓɎɗɞɡɠ (LAeq) əŬɘ ɗŬ 

ŬˊɞŰŮɚɏůɞɡɜ ŬɜŰɘəŮɑɛŮɜɞ ůɨɔəɟɘůɖɠ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŬɟɞɨůɖɠ ɏɟŮɡɜŬɠ 

ůŰɖ ůɡɜɏɢŮɘŬ.    

ȼ ɛɏɗɞŭɞɠ Űɖɠ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬűɞɟɘəɐɠ ŬɜɎɚɡůɖɠ ɔɘŬ Űɖɜ ŬɜŰɑɚɖɣɖ Űɖɠ 

ŬəɞɡůŰɘəɐɠ ůŮ ŬɑɗɞɡůŮɠ ŬəɟɞŬŰɖɟɑɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Ŭˊɧ Űɞɜ 

ȸɟŮŰŬɜɧ əŬɗɖɔɖŰɐ Hawkes [8]. ɀŮ Űɖɜ ɛɏɗɞŭɞ ŬɡŰɐ ɛŮɚɏŰɖůŮ Űɖɜ ŬəɞɡůŰɘəɐ Űɖɠ 

ŬɑɗɞɡůŬɠ Royal Festival Hall ůŰɞ ȿɞɜŭɑɜɞ Űɖɜ ŭŮəŬŮŰɑŬ Űɞɡ 60 ůŰɖɜ ɞˊɞɑŬ ŮɑɜŬɘ 

ŬɜŬɔəŬɑɞ ɜŬ ɔɑɜɞɡɜ ŭɘɞɟɗɤŰɘəɏɠ ŮˊŮɛɓɎůŮɘɠ. ȷɜŬɛűɑɓɞɚŬ, ɖ ůɡɔəŮəɟɘɛɏɜɖ 

ɛɏɗɞŭɞɠ ɡˊɐɟɝŮ ɖ ŬűŮŰɖɟɑŬ ŮɜŭŮɚŮɢɞɨɠ ɏɟŮɡɜŬɠ ůŮ ɕɖŰɐɛŬŰŬ ŬəɞɡůŰɘəɐɠ 

Ŭɘɗɞɡůɩɜ ůɡɜŬɡɚɘɩɜ ŬˊŬůɢɞɚɩɜŰŬɠ ˊɞɚɚɞɨɠ ɛŮɚŮŰɖŰɏɠ ɧˊɤɠ ɖ Sotiropoulou et 

al (1995), ɞ ũŮɟɛŬɜɧɠ H. Wilkens(1980) ə.Ŭ. 

Aˊɧ Űɖɜ ŭɘŬŰɟɘɓɐ Űɖɠ Sotiropoulou et al (1995) ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɖɠ ˊŬɟŬˊɎɜɤ 

ɛŮɗɧŭɞɡ ˊɟɞɏəɡɣŬɜ ŰɏůůŮɟɘɠ ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ Űɖɜ ŬəɞɡůŰɘəɐ ůŮ ɢɩɟɞɡɠ 

ůɡɜŬɡɚɘɩɜ, ɞɘ ɞˊɞɑɞɘ ˊŬɟɏɛŮɘɜŬɜ ɑŭɘɞɘ əŬɘ ůŰŬ ŰɟɑŬ ˊŮɘɟɎɛŬŰŬ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ, ɐŰɞɘ ŭɨɞ ůŰɖɜ ŬɑɗɞɡůŬ Fairfield Hall Croydon, ȿɞɜŭɑɜɞ, əŬɘ 

ɏɜŬɠ ůŰɖɜ ŬɑɗɞɡůŬ Queen Elizabeth Hall, ȿɞɜŭɑɜɞ. Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ ɐŰŬɜ ɞɘ Ŭəɧɚɞɡɗɞɘ: Body (ȹɡɜŬɛɘəɧ), Tonal Quality (ɇɞɜɘəɐ ɄɞɘɧŰɖŰŬ), 

Clarity (ȺɡəɟɑɜŮɘŬ) əŬɘ Proximity (ȺɔɔɨŰɖŰŬ). ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ˊɑɜŬəŮɠ ɛŮ 

Űɘɠ ŭɘˊɞɚɘəɏɠ əɚɑɛŬəŮɠ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ űɞɟŰɑůŮɘɠ ɔɘŬ əɎɗŮ ˊŬɟɎɔɞɜŰŬ. 
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ɄɑɜŬəŬɠ 3.1: Concert  A in FHC.             ɄɑɜŬəŬɠ 3.2: Concert B in FHC.

 

 

 

ɄɑɜŬəŬɠ 3.3: Concert C in QEH. 
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ɆŰɖ ůɡɜɏɢŮɘŬ, Ŭˊɧ Űɖɜ ŭɘŬŰɟɘɓɐ Űɞɡ H.Wilkens  [Wilkens, 1980] ůŰɞ ȸŮɟɞɚɑɜɞ 

ɔɘŬ Űɖɜ ŬəɞɡůŰɘəɐ Ŭɘɗɞɡůɩɜ ɔɘŬ əɞɜůɏɟŰŬ, ůŰɖɜ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ŬəɞɡůŰɘəɎ əŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɠ ɐɢɞɠ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ ˊɟɞɏəɡɣŬɜ 

ŰɟŮɘɠ ˊŬɟɎɔɞɜŰŮɠ, ŭɖɚŬŭɐ: Perception of strength and extension of sound 

(ȷɜŰɑɚɖɣɖ Űɖɠ ŭɨɜŬɛɖɠ əŬɘ Űɖɠ ɏəŰŬůɖɠ Űɞɡ ɐɢɞɡ), Perception of clarity (ȷɜŰɑɚɖɣɖ 

Űɖɠ ŮɡəɟɑɜŮɘŬɠ) əŬɘ Perception of tone color (ȷɜŰɑɚɖɣɖ Űɖɠ Űɞɜɘəɐɠ ɢɟɞɘɎɠ). 

ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ˊɑɜŬəŮɠ ɛŮ Űɘɠ ŭɘˊɞɚɘəɏɠ əɚɑɛŬəŮɠ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ 

űɞɟŰɑůŮɘɠ ɔɘŬ əɎɗŮ ˊŬɟɎɔɞɜŰŬ.    

 

ȺɘəɧɜŬ 3.1: ȷˊɞŰŮɚɏůɛŬŰŬ ɛŮɚɏŰɖɠ Űɞɡ H.Wilkens [Wilkens, 1980]. 

                     

ȺˊɘˊɟɞůɗɏŰɤɠ, ŮɑɜŬɘ ŬɜŬɔəŬɑɞ ɜŬ ŬɜŬűŮɟɗŮɑ ɖ ɨˊŬɟɝɖ ɛɘŬɠ Ɏɚɚɖɠ ɛŮɚɏŰɖɠ Űɖɠ 

Sotiropoulou et al (2008) ůŰɖɜ ɞˊɞɑŬ ɛŮɚŮŰɎŰŬɘ ɖ ɡˊɞəŮɘɛŮɜɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ŬəɞɡůŰɘəɐɠ ůŮ ŬɑɗɞɡůŮɠ ůɡɜŬɡɚɘɩɜ ŰɕŬɕ.  ȼ ɛŮɚɏŰɖ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ůŮɘɟɎ 

ɡˊɞəŮɘɛŮɜɘəɩɜ ŬəɞɡůŰɘəɩɜ ŬɝɘɞɚɞɔɐůŮɤɜ ɖɢɞɔɟŬűɖɛɏɜɤɜ ˊŬɟŬůŰɎůŮɤɜ ŰɕŬɕ ůŮ 

ɔɜɤůŰɏɠ ŭɘŬəŮəɟɘɛɏɜŮɠ ɚɏůɢŮɠ ŰɕŬɕ. Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɐŰŬɜ Tonal 

Quality (ɇɞɜɘəɐ ɄɞɘɧŰɖŰŬ), Clarity (ȺɡəɟɑɜŮɘŬ), Body (ȹɡɜŬɛɘəɧ) əŬɘ Proximity 
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(ȺɔɔɨŰɖŰŬ). ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ˊɑɜŬəŮɠ ɛŮ Űɘɠ ŭɘˊɞɚɘəɏɠ əɚɑɛŬəŮɠ, Űɘɠ 

ŬɜŰɑůŰɞɘɢŮɠ űɞɟŰɑůŮɘɠ ɔɘŬ əɎɗŮ ˊŬɟɎɔɞɜŰŬ, əŬɗɩɠ əŬɘ ŰŬ ˊɞůɞůŰɎ ŭɘŬəɨɛŬɜůɖɠ.    

 

ɄɑɜŬəŬɠ 3.4: ɄŬɟɎɔɞɜŰŮɠ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ ŬɜŰɑɚɖɣɖ Űɞɡ ŬəɟɞŬŰɖɟɑɞɡ 

ɖɢɞɔɟŬűɖɛɏɜɖɠ ŰɕŬɕ ɛɞɡůɘəɐɠ. 

 

 

ȷəɧɛŬ ɛɑŬ ŬɝɘɞůɖɛŮɑɤŰɖ ɏɟŮɡɜŬ ɧɛɤɠ ŮɑɜŬɘ əŬɘ ɖ ɛŮɚɏŰɖ Űɖɠ ȸ. ɀɘɢŬɚɞˊɞɨɚɞɡ 

[ɀɘɢŬɚɞˊɞɨɚɞɡ, 2009], ůŰɖɜ ɞˊɞɑŬ ŭɘŮɟŮɡɜɎ Űɖɜ ŬɜŰɑɚɖɣɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ůŮ 

ŬɑɗɞɡůŮɠ ˊɟɞɞɟɘůɛɏɜŮɠ ɔɘŬ ɗŮŬŰɟɘəɏɠ ˊŬɟŬůŰɎůŮɘɠ Ŭˊɧ Űɞ űɞɘŰɖŰɘəɧ əɞɘɜɧ. ɆŰɖɜ 

ŬɜɎɚɡůɖ Űɖɠ ˊɟɞɏəɡɣŬɜ ŰɏůůŮɟɘɠ ˊŬɟɎɔɞɜŰŮɠ: ȷɜŰɑɚɖɣɖ Űɖɠ ŭɡɜŬɛɘəɐɠ Űɞɡ ɐɢɞɡ, 

ȺɡəɟɑɜŮɘŬ, ȺɔɔɨŰɖŰŬ əŬɘ ɇɞɜɘəɐ ˊɞɘɧŰɖŰŬ. ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ˊɑɜŬəŮɠ ɛŮ 

Űɘɠ ŭɘˊɞɚɘəɏɠ əɚɑɛŬəŮɠ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ űɞɟŰɑůŮɘɠ ɔɘŬ əɎɗŮ ˊŬɟɎɔɞɜŰŬ.   
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ɄɑɜŬəŬɠ 3.5: ɄŬɟɎɔɞɜŰŮɠ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ ŬɜŰɑɚɖɣɖ Űɞɡ ŬəɟɞŬŰɖɟɑɞɡ ɗŮɎŰɟɞɡ 

ˊɟɧɕŬɠ [ɀɘɢŬɚɞˊɞɨɚɞɡ, 2009].

 

 

Ⱥɝɑůɞɡ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ əŬɘ ɖ ŭɘŬŰɟɘɓɐ Űɤɜ Ƀ. ɀŬɟɔɎɟɖ əŬɘ ũ. ɅɎɚɚɖ [ɀŬɟɔɎɟɖ-

ɅɎɚɚɖ, 2017] ůŰɖɜ ɞˊɞɑŬ ŭɘŮɟŮɡɜɎŰŬɘ ɖ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ ɗŮɎŰɟɤɜ Űɞɡ 

ɜŮɞəɚŬůɘəɘůɛɞɨ, əŬɗɩɠ əŬɘ Űɤɜ ũ. ȾŬɟŬɓɧɔɚɞɡ əŬɘ ũ. ūɤŰɞɛŬɟɎ [ȾŬɟŬɓɧɔɚɞɡ-

ūɤŰɞɛŬɟɎ, 2017] ůŰɖɜ ɞˊɞɑŬ ŭɘŮɟŮɡɜɎŰŬɘ ɖ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ ůɨɔɢɟɞɜɤɜ 

ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ ůŰɖɜ ȷɗɐɜŬ, ɧˊɤɠ əŬɘ Űɖɠ ɀ. ɆəɞɨŰŬ  [ɀ. ɆəɞɨŰŬ, 2018] ůŰɖɜ 

ɞˊɞɑŬ ŭɘŮɟŮɡɜɎŰŬɘ ɖ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ Űɖɠ ɛŮŰŬˊɞɚŮɛɘəɐɠ 

ȺɚɚɎŭŬɠ Űɞɡ ɛɞɜŰŮɟɜɘůɛɞɨ. 

      ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑ ůɡɜɏɢŮɘŬ Űɖɠ ˊŬɟŬˊɎɜɤ ɏɟŮɡɜŬɠ əŬɘ ŮˊɘɢŮɘɟŮɑ 

Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ˊŮɟŮŰŬɑɟɤ ůɨɔɢɟɞɜɤɜ ɗŮŬŰɟɘəɩɜ ɢɩɟɤɜ, ɛɏůɤ 

űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ɛŮŰɟɐůŮɤɜ əŬɘ ˊŮɘɟŬɛɎŰɤɜ ŬɜŰɑɚɖɣɖɠ.  

     ȼ ɛŮɚɏŰɖ Űɖɠ ɞɛɎŭŬɠ Űɞɡ ŮɟɔŬůŰɖɟɑɞɡ Űɖɠ ȼɢɞŰŮɢɜɑŬɠ Űɞɡ Ⱥɗɜɘəɞɨ 

ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ ŮɑɜŬɘ Ŭˊɧ Űɘɠ ŮɚɎɢɘůŰŮɠ ˊɟɞůˊɎɗŮɘŮɠ ˊɞɡ ŭɘŮɟŮɡɜɎ Űɖɜ 

ŬɜŰɑɚɖɣɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ ɗŮɤɟɑŬɠ Űɖɠ 

ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬűɞɟɘəɐɠ ŬɜɎɚɡůɖɠ. 
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4. ȷȾɃɈɆɇȽȾɃɆ ɆɉȺȹȽȷɆɀɃɆ ŪȺȷɇɅȽȾɋɁ ɆȾȼɁɋɁ 
 

4.1 ȽůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ Űɖɠ ŬəɞɡůŰɘəɐɠ ŮˊɘůŰɐɛɖɠ   

 

       ȼ ŮˊɘůŰɐɛɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ŮɝŮɚɑɢɗɖəŮ ůŰɖɜ ůŰɟɞűɐ Űɞɡ 19ɞɡ ŬɘɩɜŬ ɢɎɟɘɠ 

Űɖɜ ɛŮɔŬɚɞűɡȶŬ Űɞɡ W.C. Sabine [Sabine, 1922], ɞ ɞˊɞɑɞɠ ɗŮɤɟŮɑŰŬɘ çˊŬŰɏɟŬɠè 

Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ŬəɞɡůŰɘəɐɠ.  

     Ƀ Sabine, ɓɞɖɗɧɠ əŬɗɖɔɖŰɐ ůŰɞ ŰɛɐɛŬ űɡůɘəɐɠ Űɞɡ ˊŬɜŮˊɘůŰɖɛɑɞɡ Űɞɡ 

Harvard,ŮɑɢŮ əɎɜŮɘ ɛŮɚɏŰŮɠ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɞˊŰɘəɐɠ əŬɘ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ. Ƀ 

ɄɟɧŮŭɟɞɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬɜŮˊɘůŰɖɛɑɞɡ ɕɐŰɖůŮ Ŭˊɧ Űɞɜ Sabine ɜŬ ɓɟŮɘ ɛɘŬ 

ɚɨůɖ ůŰɖɜ əŬəɐ ŬəɞɡůŰɘəɐ Űɞɡ ŭɤɛŬŰɑɞɡ ŭɘɎɚŮɝɖɠ Űɞɡ ˊɟɧůűŬŰŬ ɞɚɞəɚɖɟɤɛɏɜɞɡ 

ɛɞɡůŮɑɞɡ Űɏɢɜɖɠ, Fogg Art Museum. Ƀ Sabine ɔɟɐɔɞɟŬ ůɡɜŮɘŭɖŰɞˊɞɑɖůŮ ɧŰɘ 

ɡˊɐɟɝŮ ɡˊŮɟɓɞɚɘəɐ ŬɜŰɐɢɖůɖ  ůŰɞ ŭɤɛɎŰɘɞ ŭɘɎɚŮɝɖɠ (ɛɏŰɟɖůŮ Űɞɜ ɢɟɧɜɞ 

ŬɜŰɐɢɖůɖɠ ɞ ɞˊɞɑɞɠ ɐŰŬɜ 5,5 ŭŮɡŰŮɟɧɚŮˊŰŬ, ɛŮ Űɖɜ ŬɑɗɞɡůŬ əŮɜɐ). ȹŬɜŮɑůŰɖəŮ 

ɚɞɘˊɧɜ ɛŬɝɘɚɎɟɘŬ Ŭˊɧ ɏɜŬ ɔŮɘŰɞɜɘəɧ ɗɏŬŰɟɞ ŭɘɎɚŮɝɖɠ (Sanderôs Theater), ɛɏɢɟɘɠ 

ɧŰɞɡ ɞ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ ɜŬ ɛŮɘɤɗŮɑ ůŮ 0,75 ŭŮɡŰŮɟɧɚŮˊŰŬ. ɇɞ 1898 ɓŮɚŰɘɩɗɖəŮ ɖ 

ŬəɞɡůŰɘəɐ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŬɑɗɞɡůŬɠ, ɖ ɞˊɞɑŬ ɚŮɘŰɞɨɟɔɖůŮ ɏɤɠ Űɞ 1973 ɧˊɞɡ 

ŰŮɚɘəɎ əŬŰŮŭŬűɑůŰɖəŮ.  

      

ȺɘəɧɜŬ 4.1: Wallace Clement  

Sabine. 

 

ȺɘəɧɜŬ 4.2: ȺůɤŰŮɟɘəɐ ŬɛűɘɗŮɎŰɟɞɡ                           

Fogg Art Museum, Cambridge, USA. 

 

 

Ƀ Sabine, ˊŬɟɎ Űɖɜ ˊŮɜɘɢɟɐ ɔɜɩůɖ Űɖɠ Ůˊɞɢɐɠ, ŰŬɡŰɧɢɟɞɜŬ ɛŮ Űɞ ŭɤɛɎŰɘɞ 

ŭɘɎɚŮɝɖɠ Űɞɡ Fogg Art Museum ŭɘŮɝɐɔŬɔŮ ˊŮɘɟɎɛŬŰŬ ůŰɞ Sanderôs Theater, Űɞ 
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ɞˊɞɑɞ ɗŮɤɟɞɨŰŬɜ ŬəɞɡůŰɘəɎ ɎɟɘůŰɞ, ɚɧɔɤ Űɤɜ ˊŬɢɘɩɜ ɛŬɝɘɚŬɟɘɩɜ ůŰŬ ɏŭɟŬɜŬ, 

ɧˊɤɠ ˊŬɟŬŰɐɟɖůŮ ɞ ɑŭɘɞɠ. ȰɜŬ Ŭˊɧ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɞɡ ɐŰŬɜ ɧŰɘ Űɞ ůɩɛŬ Ůɜɧɠ 

ɛɏůɞɡ Ŭɜɗɟɩˊɞɡ ɛŮɘɩɜŮɘ Űɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ ɧůɞ ˊŮɟɑˊɞɡ ɏɝɘ ɛŬɝɘɚɎɟɘŬ 

əŬŰŬűɏɟɜɞɜŰŬɠ ɏŰůɘ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ ˊɟɞůŮɔɔɘůŰɘəɎ Űɖɜ ɖɢɞŬˊɞɟɟɧűɖůɖ Űɞɡ 

Ŭɜɗɟɩˊɞɡ. ɀŮŰɎ ŰŬ ˊŮɘɟɎɛŬŰŬ əŬŰɏɚɖɝŮ ɧŰɘ ɡˊɎɟɢŮɘ ɝŮəɎɗŬɟɖ ůɢɏůɖ ɛŮŰŬɝɨ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɖɠ ŬəɞɡůŰɘəɐɠ, Űɞɡ ɛŮɔɏɗɞɡɠ Űɖɠ ŬɑɗɞɡůŬɠ əŬɘ Űɖɠ ˊɞůɧŰɖŰŬɠ Űɖɠ 

ɡˊɎɟɢɞɡůŬɠ ɖɢɞŬˊɞɟɟɞűɖŰɘəɐɠ ŮˊɘűɎɜŮɘŬɠ. ȰŰůɘ ŭɘŬŰɨˊɤůŮ Űɖɜ əɚŬůůɘəɐ 

ɗŮɤɟɑŬ Űɖɠ ŬɜŰɐɢɖůɖɠ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Ŭˊɧ ŰɧŰŮ Űɖɜ ɓɎůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ 

ŬəɞɡůŰɘəɐɠ [ɄȷɅ.ȷ/ȷ.7.8.1]   

 

         ȺɘəɧɜŬ 4.3 Sanderôs Theater, Cambridge. 

 

4.2 ūɡůɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ Űɖɠ ŬəɞɡůŰɘəɐɠ   
 

ȰəŰɞŰŮ ɖ ŬəɞɡůŰɘəɐ Ŭɘɗɞɡůɩɜ ɔɘŬ ɞɛɘɚɑŬ ɏɢŮɘ ɡˊɎɟɝŮɘ ŬɜŰɘəŮɑɛŮɜɞ 

ŮˊɘůŰɖɛɞɜɘəɐɠ ɏɟŮɡɜŬɠ əŬɘ ˊɚɖɗɩɟŬ Ŭɘɗɞɡůɩɜ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ɛŮ ɓɎůɖ 

ŬɡŰɐ.  

Ƀɘ űɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ŰɡɔɢɎɜɞɡɜ ŮɡɟŮɑŬɠ Ŭˊɞŭɞɢɐɠ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞɜ ůɨɔɢɟɞɜɞ ůɢŮŭɘŬůɛɧ ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ ŮɑɜŬɘ ɞɘ 

ŬəɧɚɞɡɗŮɠ: 

1. O ɚɧɔɞɠ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ ůŰŬ ˊɟɩŰŬ 

80ms [80(Ⱥ-to-L)], ŮɑɜŬɘ ɛɑŬ ˊŬɟɎɛŮŰɟɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ 

ŬɑɗɞɡůŮɠ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ əɚŬůɘəɐ ɛɞɡůɘəɐ, ŬɚɚɎ ŮɝŬɘŰɑŬɠ Űɖɠ ɚɡɟɘəɧŰɖŰŬɠ 
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Űɤɜ ɖɗɞˊɞɘɩɜ ůŮ ɛɑŬ ɗŮŬŰɟɘəɐ ˊŬɟɎůŰŬůɖ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɘɜ. ɇŬ ɧɟɘŬ Űɞɡ 

ɚɧɔɞɡ ŮɑɜŬɘ Ŭˊɧ -2 dB ɏɤɠ +2dB [Beranek, 1962].   

2. ȼ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ŮɑɜŬɘ Ŭˊɧ Űɘɠ ŬɟɢŬɘɧŰŮɟŮɠ 

ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ ɎɛŮůŬ ɞ ŬəɟɞŬŰɐɠ əŬɘ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ 

ˊŰɩůɖ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɖɢɖŰɘəɐɠ ŮɜɏɟɔŮɘŬɠ ůɡɜŬɟŰɐůŮɘ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ 

Űɞɜ ɞɛɘɚɖŰɐ. ũɘŬ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ ŬɡŰɐ ɖ ˊŰɩůɖ ɘŭŬɜɘəɎ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ɛɘəɟɧŰŮɟɖ Ŭˊɧ 11,0 dB ůŰɘɠ ɢŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ, 23,5 dB ůŰɘɠ ɛŮůŬɑŮɠ 

ůɡɢɜɧŰɖŰŮɠ əŬɘ 18,0 dB ůŰɖ ɡɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ [Barron, 1993]. 

3. Ƀ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ (RT) Űɖɠ ŬɑɗɞɡůŬɠ ˊŮɟɘɔɟɎűŮɘ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɐɢɞɡ 

Ŭűɞɨ ůŰŬɛŬŰɐůŮɘ ɖ ˊɖɔɐ ɛɏůŬ ůŰɞɜ ɢɩɟɞ, Ůɜɩ ɞɘ ɘŭŬɜɘəɏɠ Űɘɛɏɠ Űɞɡ ˊɞɘəɑɚɞɡɜ 

ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɢɟɐůɖ Űɞɡ ɢɩɟɞɡ əŬɘ Űɞɜ ɧɔəɞ Űɞɡ ŮɑɜŬɘ ɖ ˊɟɩŰɖ ˊŬɟɎɛŮŰɟɞɠ 

ɛŮ Űɖɜ ŭɘŬŰɨˊɤůɖ Űɖɠ ɞˊɞɑŬɠ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ŬəɞɡůŰɘəɐ ɏɔɘɜŮ ŮˊɘůŰɐɛɖ 

[Beranek, 1996], [Barron, 1993]. 

4. ɄŬɟɎɔɤɔɞ Űɞɡ əɚŬůɘəɞɨ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ŬˊɞŰŮɚŮɑ ɞ ɢɟɧɜɞɠ ŬˊɧůɓŮůɖɠ 

Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (EDT). ȷɜŰɑɗŮŰŬ ɛŮ Űɞɜ əɚŬůůɘəɧ ɢɟɧɜɞ 

ŬɜŰɐɢɖůɖɠ ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŮ ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ŬˊɧůɓŮůɖɠ Űɞɡ ɐɢɞɡ, Űɞ 

EDT ˊɟɞůŭɘɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŬˊɧůɓŮůɖ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ. ȷɡŰɧ Űɞ 

əɟɘŰɐɟɘɞ ˊɟɞŰɎɗɖəŮ ɚɑɔɞ ɛŮŰɎ ŰŬ ɛɏůŬ Űɞɡ 20ɞɡ ŬɘɩɜŬ [Jordan, 1968], 

[Eysholdt, 1976]. 

5. ɇɞ əɚɎůɛŬ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (50EEF) ɛŬɠ ˊɚɖɟɞűɞɟŮɑ ɔɘŬ Űɖɜ 

ŬɜŬɚɞɔɑŬ Űɞɡ ɐɢɞɡ ˊɞɡ űɗɎɜŮɘ ŬˊŮɡɗŮɑŬɠ ɐ Ŭˊɧ əɞɜŰɘɜɏɠ ŬɜŬəɚŬůŰɘəɏɠ 

ŮˊɘűɎɜŮɘŮɠ ůŰɞɜ ŬəɟɞŬŰɐ ɤɠ ˊɟɞɠ Űɞɜ ůɡɜɞɚɘəɧ ɐɢɞ əŬɘ ůɨɛűɤɜŬ ɛŮ Űɖɜ 

ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ [Beranek, 1996] ŬɡŰɧ Űo əɚɎůɛŬ ɘŭŬɜɘəɎ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ 

Űɘɛɏɠ 0,5 ɐ əŬɘ ˊŬɟŬˊɎɜɤ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ŰɞɡɚɎɢɘůŰɞɜ Űɖɜ ɛɘůɐ ɖɢɖŰɘəɐ 

ŮɜɏɟɔŮɘŬ ˊɞɡ ŭɏɢŮŰŬɘ ɞ ŬəɟɞŬŰɐɠ ˊɟɏˊŮɘ ɜŬ Űɖɜ ůŰɏɚɜɞɡɜ əɞɜŰɘɜɏɠ 

ŬɜŰŬɜŬəɚŬůŰɘəɏɠ ŮˊɘűɎɜŮɘŮɠ ɐ ɞ ŬˊŮɡɗŮɑŬɠ ɐɢɞɠ. ɇɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ 

ŬɜŬəɚɎůŮɤɜ ˊɟɞŰɎɗɖəŮ ůŰɞ ŭŮɨŰŮɟɞ ɐɛɘůɡ Űɞɡ 20ɞɡ  ŬɘɩɜŬ Ŭˊɧ Űɞɜ Thiele 

[Thiele, 1953] ɔɘŬ ɜŬ ŬˊɞŰɘɛɐůŮɘ Űɖɜ ŮɡəɟɑɜŮɘŬ Űɖɠ ɞɛɘɚɑŬɠ. 

6. Ƀ ɗɧɟɡɓɞɠ ɓɎɗɞɡɠ (LAeq) ŮɑɜŬɘ ɛɘŬ ŮɝŬɘɟŮŰɘəɎ ůɖɛŬɜŰɘəɐ əŬɘ ŬɡŰɞɜɧɖŰɖ 

ˊŬɟɎɛŮŰɟɞɠ, Űɖɠ ɞˊɞɑŬɠ Űɞ ŬɜŮəŰɧ ɧɟɘɞ ɔɘŬ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ ɢɤɟɑɠ űŬůɛŬŰɘəɐ 

ŬɜɎɚɡůɖ ŮɑɜŬɘ 31dBA. ɇɞ ɧɟɘɞ ŬɡŰɧ ɡˊɞɚɞɔɑůɗɖəŮ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɞ 

əɟɘŰɐɟɘɞ ɗɞɟɨɓɞɡ ɔɘŬ ˊɞɚɨ əŬɚɏɠ ůɡɜɗɐəŮɠ ŬəɞɡůŰɘəɐɠ (NC 25) əŬɘ 

ɛŮŰŬŰɟɎˊɖəŮ ůŮ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ dBA. 



 

[32] 
 

ɄŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ˊŬɟŬˊɎɜɤ ˊŬɟŬɛɏŰɟɞɡɠ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŰɞ 

ɄŬɟɎɟŰɖɛŬ ȷ.   

 

4.3 ȷɟɢɏɠ ůɢŮŭɘŬůɛɞɨ ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ   

 

     Ƀɘ ɓŬůɘəɏɠ Ŭɟɢɏɠ ŬəɞɡůŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ ɗŮŬŰɟɘəɩɜ ůəɖɜɩɜ ˊɞɡ 

Ŭˊɞɟɟɏɞɡɜ Ŭˊɧ Űɖɜ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ŬɜɤŰɏɟɤ ˊŬɟŬɛɏŰɟɤɜ ŮɑɜŬɘ ɞɘ ŬəɧɚɞɡɗŮɠ:   

 

× ȺɝŬůűɎɚɘůɖ ŬˊɟɧůəɞˊŰɖɠ ˊɞɟŮɑŬɠ ŬˊŮɡɗŮɑŬɠ ɐɢɞɡ.   

ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ɢɟɐůɖ ŮɝɏŭɟŬɠ ɔɘŬ Űɞɜ ɞɛɘɚɖŰɐ, Űɖɜ ɢɟɐůɖ    

əŮəɚɘɛɏɜɞɡ ŭŬˊɏŭɞɡ ɔɘŬ Űɞ ŬəɟɞŬŰɐɟɘɞ ɐ Űɞɜ ůɡɜŭɡŬůɛɧ ŬɡŰɩɜ Űɤɜ ŭɨɞ. 

   

ȺɘəɧɜŬ 4.4 ɇɞɛɐ əŬŰɎ ɛɐəɞɠ ŬɑɗɞɡůŬɠ ɛŮ ŮɜŭŮɘəŰɘəɐ ɗɏůɖ ŮɝɏŭɟŬɠ   əŬɘ əɚɑůɖ 

ŭŬˊɏŭɞɡ [ɆɤŰɖɟɞˊɞɨɚɞɡ, 2015]. 

 

× ȺɚŬɢɘůŰɞˊɞɑɖůɖ ŬˊɞůŰɎůŮɤɜ ɞɛɘɚɖŰɐ əŬɘ ŬəɟɞŬŰɖɟɑɞɡ   

ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖ ɛŮɑɤůɖ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɖɠ ŬɑɗɞɡůŬɠ, Űɖɜ ɢɟɐůɖ 

ŬɓŬɗɩɜ ŮɝɤůŰɩɜ əŬɘ Űɖɜ ɢɟɐůɖ ŬɛűɘɗŮŬŰɟɘəɐɠ ŭɘɎŰŬɝɖɠ Űɞɡ əɞɘɜɞɨ. 

ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ɖ ɛɏɔɘůŰɖ ŬˊɞŭŮəŰɐ ŬˊɧůŰŬůɖ ɞɛɘɚɖŰɐ-ŬəɟɞŬŰɩɜ ŮɑɜŬɘ ŰŬ 20 m 

əŬɘ ˊɏɟŬɜ ŬɡŰɞɨ Űɞɡ ɞɟɑɞɡ ɖ ůŰɎɗɛɖ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ ɛŮɘɩɜŮŰŬɘ ŬɘůɗɖŰɎ. 

ɄŬɟŬəɎŰɤ űŬɑɜŮŰŬɘ ɖ ˊŰɩůɖ ŬɡŰɐɠ Űɖɠ ůŰɎɗɛɖɠ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɖɜ ŬˊɧůŰŬůɖ 

Ŭˊɧ Űɖɜ ˊɖɔɐ.  
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ȺɘəɧɜŬ 4.5 ɄŰɩůɖ Űɖɠ ůŰɎɗɛɖɠ ŬˊŮɡɗŮɑŬɠ ɐɢɞɡ Űɖɠ űɤɜɐɠ Űɞɡ ɞɛɘɚɖŰɐ 

ůɡɜŬɟŰɐůŮɘ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɖɜ ˊɖɔɐ [ɆɤŰɖɟɞˊɞɨɚɞɡ, 2015].  

 

Ⱥˊɑůɖɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ Űɞ ŬəɟɞŬŰɐɟɘɞ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ŭɘŬŰŮŰŬɔɛɏɜɞ ŮɜŰɧɠ ůŰŮɟŮɎɠ ɔɤɜɑŬɠ 140ɞ ɤɠ ˊɟɞɠ Űɞɜ ɞɛɘɚɖŰɐ. ɄɏɟŬɜ ŬɡŰɐɠ Űɖɠ 

ɔɤɜɑŬɠ ɖ əŬŰŮɡɗɡɜŰɘəɧŰɖŰŬ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ űɤɜɐɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɛŮɘɤɛɏɜɖ. 

 

ȺɘəɧɜŬ 4.6 ȷɛűɘɗŮŬŰɟɘəɐ ŭɘɎŰŬɝɖ ɛŮ ŭɘŬŰŮŰŬɔɛɏɜɞ ŬəɟɞŬŰɐɟɘɞ ŮɜŰɧɠ ɔɤɜɑŬɠ 140Á 

[ɆɤŰɖɟɞˊɞɨɚɞɡ, 2015]. 

 

× ȺɝŬůűɎɚɘůɖ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 

  ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ɢɟɐůɖ ŬɜŬəɚŬůŰɘəɩɜ ŮˊɘűŬɜŮɘɩɜ, ɞɘ ɞˊɞɑŮɠ 

ɛˊɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ˊɎɜɤ Ŭˊɧ Űɞɜ ɞɛɘɚɖŰɐ, ůŰɖɜ ɞɟɞűɐ ɐ ůŰɘɠ ˊɚŮɡɟɘəɏɠ 

ˊŬɟŮɘɏɠ. ȼ ŮˊɘűɎɜŮɘɎ Űɞɡɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛŮɔɎɚɖ ɤɠ ˊɟɞɠ Űɞ ɛɐəɞɠ 
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əɨɛŬŰɞɠ Űɞɡ ɐɢɞɡ əŬɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɎəŬɛˊŰŬ ɡɚɘəɎ ɛŮ ɚŮɑɞ əŬɘ ůəɚɖɟɧ ŰŮɚŮɑɤɛŬ 

ˊ.ɢ. ŮˊɑɢɟɘůɛŬ, ɔɡɣɞůŬɜɑŭŮɠ əɚˊ. 

 

             

 

ȺɘəɧɜŬ 4.7 ɇɞɛɐ əŬŰɎ ɛɐəɞɠ ŬɑɗɞɡůŬɠ ŭɘŬɚɏɝŮɤɜ, ɛŮ ɡɣɖɚɐ ɞɟɞűɐ.   

ȷɜŬəɚŬůŰɐɟŬɠ ŰɞˊɞɗŮŰɖɛɏɜɞɠ ˊɎɜɤ Ŭˊɧ Űɞɜ ɞɛɘɚɖŰɐ [ɆɤŰɖɟɞˊɞɨɚɞɡ, 2015]. 

 

 

ȺɘəɧɜŬ 4.8 ɇɞɛɐ əŬŰɎ ɛɐəɞɠ ŬɑɗɞɡůŬɠ ŭɘŬɚɏɝŮɤɜ. ȷɜŬəɚŬůŰɘəɐ ɣŮɡŭɞɟɞűɐ   

ŰɞˊɞɗŮŰɖɛɏɜɖ ɛŮ əŬŰɎɚɚɖɚɖ əɚɑůɖ [ɆɤŰɖɟɞˊɞɨɚɞɡ, 2015]. 
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ȺɘəɧɜŬ 4.9  ȾŬŰɧɣŮɘɠ. ȼ əɎŰɞɣɖ ůɢɐɛŬŰɞɠ ɓŮɜŰɎɚɘŬɠ (Ŭ), ˊɟɞŰɘɛɎŰŬɘ ɏɜŬɜŰɘ Űɖɠ 

ɞɟɗɞɔɤɜɘəɐɠ əɎŰɞɣɖɠ (ɓ), ŭɘɧŰɘ ˊɟɞɓɎɚɚŮɘ Űɞɜ ɐɢɞ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟŬ ůŰŬ ˊɑůɤ 

əŬɗɑůɛŬŰŬ [ɆɤŰɖɟɞˊɞɨɚɞɡ, 2015]. 

 

× ȺɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ   

ȷˊɞŰŮɚŮɑ ŬɜŰɘəŮɑɛŮɜɞ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɖɠ ɖɢɞˊɟɞůŰŬůɑŬɠ Űɞɡ əŰɖɟɑɞɡ.  

 

× ȸŮɚŰɘůŰɞˊɞɑɖůɖ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ   

ȷˊɧ Űɖɜ ɗŮɤɟɑŬ Űɞɡ Sabine [12] ŮɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ɞ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ ŬˊɞŰŮɚŮɑ 

ůɡɜɎɟŰɖůɖ Űɞɡ ɧɔəɞɡ əŬɘ Űɤɜ ɖɢɞŬˊɞɟɟɞűɖŰɘəɩɜ ɡɚɘəɩɜ Űɖɠ ŬɑɗɞɡůŬɠ, ɞˊɧŰŮ 

ŬˊŬɘŰŮɑŰŬɘ əŬŰɎɚɚɖɚɞɠ ůɡɜŭɡŬůɛɧɠ ŬɡŰɩɜ Űɤɜ ŭɨɞ ˊŬɟŬɛɏŰɟɤɜ 
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5. ɀȺŪɃȹɃȿɃũȽȷ ȾȷȽ ɄȺȽɅȷɀȷɇȽȾȼ ȹȽȷȹȽȾȷɆȽȷ 

ūɈɆȽȾɋɁ ȷȾɃɈɆɇȽȾɋɁ ɀȺɇɅȼɆȺɋɁ ȾȷȽ ɄȺȽɅȷɀȷɇɋɁ 

ȷɁɇȽȿȼɊȼɆ 
 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɏɢŮɘ ɤɠ ŬɜŰɘəŮɑɛŮɜɞ Űɖ ɛŮɚɏŰɖ Űɖɠ ŬəɞɡůŰɘəɐɠ Űɟɘɩɜ 

ɗŮɎŰɟɤɜ ɛɏůɤ Űɖɠ əŬŰŬɔɟŬűɐɠ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ əŬɘ Űɖɠ 

ŬɜŰɑɚɖɣɖɠ Űɞɡ ɛɏůɞɡ ɗŮŬŰɟɧűɘɚɞɡ əɞɘɜɞɨ Űɖɠ ȷɗɐɜŬɠ.  

Ⱥ́ ɘɚɏɢɗɖəŬɜ ŰɟɑŬ ŬɗɖɜŬɥəɎ ɗɏŬŰɟŬ, ŰŬ ɞˊɞɑŬ ɚŮɘŰɞɨɟɔɖůŬɜ ɔɘŬ ˊɟɩŰɖ űɞɟɎ 

əŬŰɎ Űɞɜ 21ɞ ŬɘɩɜŬ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ŮˊɘɚɏɢɗɖəŬɜ Űɞ ŪɏŬŰɟɞ çȯɜŮůɘɠè, Űɞ ŪɏŬŰɟɞ 

çɀɘəɟɧ ɄŬɚɚɎɠè əŬɘ ɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Űɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ əŬɘ ɇŮɢɜɩɜ Űɞɡ 

ȽŭɟɨɛŬŰɞɠ ɋɜɎůɖ. 

 

5.1 ɀŮɗɞŭɞɚɞɔɑŬ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ɛŮŰɟɐůŮɤɜ 
 

 ũɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ Űɖɠ ŬəɞɡůŰɘəɐɠ əɎɗŮ ŬɑɗɞɡůŬɠ, ŬəɞɚɞɡɗɐɗɖəŮ ɛɘŬ 

ɛŮɗɞŭɞɚɞɔɑŬ, ɖ ɞˊɞɑŬ ŮůŰɘɎɕŮɘ ůŰɖɜ əŬŰŬɔɟŬűɐ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ 

əŬɘ Űɖɜ ŮɟɛɖɜŮɑŬ ŬɡŰɩɜ. Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ŬɡŰɏɠ ŮɑɜŬɘ ɞ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ (RT), ɞ 

ɢɟɧɜɞɠ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (EDT), Űɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ 

ŬɜŬəɚɎůŮɤɜ (50EEF), ɞ ɚɧɔɞɠ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ Űɤɜ əŬɗɡůŰŮɟɖɛɏɜɤɜ 

ŬɜŬəɚɎůŮɤɜ [80(E-to-L)], ɖ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) əŬɗɩɠ 

əŬɘ ɞ ɗɧɟɡɓɞɠ ɓɎɗɞɡɠ (LAeq). Ƀ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ əŬɘ ɞ ɢɟɧɜɞɠ ŬˊɧůɓŮůɖɠ Űɤɜ 

ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ ŬɜŬɔɜɤɟɑɕɞɜŰŬɘ ɤɠ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ Űɖɠ 

ŬəɞɡůŰɘəɐɠ ɢɩɟɤɜ ŬəɟɞŬŰɖɟɑɞɡ [Barron, 1993]. ɇɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ 

ŬɜŬəɚɎůŮɤɜ ŮɑɜŬɘ ɢɟɐůɘɛɞ ɔɘŬ Űɖɜ ŬˊɞŰɑɛɖůɖ Űɖɠ ŮɡəɟɑɜŮɘŬɠ Űɖɠ ɞɛɘɚɑŬɠ, Ůɜɩ ɞ 

ɚɧɔɞɠ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ Űɤɜ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ ŮəűɟɎɕŮɘ Űɖɜ 

ŭɘŬɨɔŮɘŬ Űɞɡ ɐɢɞɡ əɚŬůůɘəɞɨ ɟŮˊŮɟŰɞɟɑɞɡ. ȼ ŰŮɚŮɡŰŬɑŬ ˊŬɟɎɛŮŰɟɞɠ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɐ ɔɘŬ ɢɩɟɞɡɠ ůɡɜŬɡɚɘɩɜ əŬɘ ɧɢɘ ɘŭɘŬɑŰŮɟŬ ɔɘŬ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ, ˊŬɟɧɚɞ 

ŬɡŰɎ ɏɔɘɜŮ ɖ əŬŰŬɔɟŬűɐ Űɖɠ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɔɘŬ ɚɧɔɞɡɠ ˊɚɖɟɧŰɖŰŬɠ.   
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5.2 ɄŮɘɟŬɛŬŰɘəɐ ŭɘŬŭɘəŬůɑŬ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ 

ɛŮŰɟɐůŮɤɜ 
 

Ƀɘ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ ɏɔɘɜŬɜ ɛŮ ůɨɔɢɟɞɜɞ Ůɝɞˊɚɘůɛɧ Űɖɠ Br¿el & KjÞr əŬɘ ɛŮ 

Űɖɜ ɓɞɐɗŮɘŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ Dirac v.3.0. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɛɞɜɞűɤɜɘəɏɠ 

ŮɔɔɟŬűɏɠ Űɖɠ Ŭˊɧəɟɘůɖɠ Űɖɠ əɎɗŮ ŬɑɗɞɡůŬɠ ůŮ Ŭˊɚɐ əɡɛŬŰɞɛɞɟűɐ (impulse 

response) ɛŮ Űɖɜ ŰɞˊɞɗɏŰɖůɖ ɘůɧŰɟɞˊɖɠ ɖɢɖŰɘəɐɠ ˊɖɔɐɠ (ˊɞɚɡəŬŰŮɡɗɡɜŰɘəɐɠ) 

ŬɚɚɎ əŬɘ əŬŰŮɡɗɡɜŰɘəɐɠ ůŰɖɜ ůəɖɜɐ əŬɘ ɛɘəɟɞűɩɜɞɡ ůŮ ŭɘɎűɞɟŮɠ ɗɏůŮɘɠ ɛɏůŬ ůŰɖɜ 

ŬɑɗɞɡůŬ ůɨɛűɤɜŬ ɛŮ Űɞ ůɢŮŰɘəɧ ISO [STD. ISO, 1997]. ɇɞ impulse response ŮɑɜŬɘ 

ɖ ɖɢɖŰɘəɐ ˊɑŮůɖ ˊɞɡ ŬɜŬˊŰɨůůŮŰŬɘ ůŰɞɜ ɢɩɟɞ ůɡɜŬɟŰɐůŮɘ Űɞɡ ɢɟɧɜɞɡ ůŬɜ 

ŬˊɞŰɏɚŮůɛŬ ɖɢɖŰɘəɐɠ ŭɘɏɔŮɟůɖɠ. ɇŬ ɧɟɔŬɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, əŬɗɩɠ əŬɘ ɖ 

əŬŰɎɚɚɖɚɖ ŭɘɎŰŬɝɐ Űɞɡɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɖɜ ŮɘəɧɜŬ 5.1 ɔɘŬ Űɖɜ 

ɘůɧŰɟɞˊɖ ˊɖɔɐ əŬɘ ůŰɖɜ ŮɘəɧɜŬ 5.2 ɔɘŬ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ. 

 

 

ȺɘəɧɜŬ 5.1:  ȷɜŬɚɡŰɘəɐ ŭɘɎŰŬɝɖ Ůɝɞˊɚɘůɛɞɨ ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ [ȾŬɟŬɓɧɔɚɞɡ-

ūɤŰɞɛŬɟɎɠ, 2017]. 
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ȺɘəɧɜŬ 5.2:  ȷɜŬɚɡŰɘəɐ ŭɘɎŰŬɝɖ Ůɝɞˊɚɘůɛɞɨ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ [ɆəɞɨŰŬ, 

2018]. 

 

ɇɞ ůɐɛŬ ŭɘɏɔŮɟůɖɠ ˊɞɡ ˊŬɟɐɢɗɖ Ŭˊɧ Űɘɠ ɖɢɖŰɘəɏɠ ˊɖɔɏɠ ɐŰŬɜ exponential 

sweep ůŰɘɠ ɞəŰŬɓɘəɏɠ ɕɩɜŮɠ 63 Hz ɏɤɠ 8 kHz, Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ɚɐűɗɖəŬɜ ɡˊɧɣɘɜ 

ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɞɘ ɕɩɜŮɠ Űɤɜ 250, 500, 1000, 2000 əŬɘ 4000 Hz. 

ũɘŬ əŬɚɨŰŮɟɖ ŬˊŮɘəɧɜɘůɖ Űɞɡ impulse response ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŮˊŬɜŬɚɐɣŮɘɠ 

Űɖɠ Ůəˊɞɛˊɐɠ Űɞɡ ůɐɛŬŰɞɠ ˊɟɞəŬɗɞɟɘůɛɏɜɖɠ ŭɘɎɟəŮɘŬɠ. Ƀ Ŭɟɘɗɛɧɠ Űɤɜ 

ŮˊŬɜŬɚɐɣŮɤɜ əŬɘ ɖ ŭɘɎɟəŮɘŬ Űɞɡ ůɐɛŬŰɞɠ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɏˊŮɘŰŬ Ŭˊɧ ŭɞəɘɛɏɠ 

ɔɘŬ əɎɗŮ ɗɏŬŰɟɞ ɝŮɢɤɟɘůŰɎ. 

ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ŭɤŭŮəɎŮŭɟɖ ˊɞɚɡəŬŰŮɡɗɡɜŰɘəɐ ɖɢɖŰɘəɐ ˊɖɔɐ ŬɚɚɎ əŬɘ Ŭˊɚɐ 

əŬŰŮɡɗɡɜŰɘəɐ, ɞɘ ɞˊɞɑŮɠ ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŮ ŬˊɧůŰŬůɖ 1,5 m Ŭˊɧ Űɞ ŭɎˊŮŭɞ Űɖɠ 

ůəɖɜɐɠ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ, ɧŰɘ ɖ ɖɢɖŰɘəɐ ˊɖɔɐ ˊɟɏˊŮɘ ɜŬ ˊŬɟɎɔŮɘ ɐɢɞ 

ŬɟəŮŰɎ ɡɣɖɚɐɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ, ɩůŰŮ ɜŬ ɡˊɎɟɢŮɘ əŬŰɎɚɚɖɚɞ ˊŮɟɘɗɩɟɘɞ ˊŰɩůɖɠ 

Űɖɠ [ɄȷɅ.ȷ/ȷ.7.9], ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɞɜ ɗɧɟɡɓɞ ɓɎɗɞɡɠ, əŬɗɩɠ əŬɘ ɏɜŬ 

ˊŮɟɘɗɩɟɘɞ ŬůűŬɚŮɑŬɠ 15 dB. ɆŰɖɜ ˊɟɎɝɖ ɧɛɤɠ, ŮˊŮɘŭɐ ŭŮɜ ŮɑɜŬɘ ŮűɘəŰɧ ɜŬ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ŰɏŰɞɘɞɠ ɐɢɞɠ  ɛŮŰɟɘɏŰŬɘ ɞ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ ɔɘŬ ɛɘəɟɧŰŮɟɖ ˊŰɩůɖ 
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(30 dB ˊɞɡ ŮɑɜŬɘ ɔɜɤůŰɧɠ ɤɠ T30) əŬɘ ɛŮŰŬŰɟɏˊŮŰŬɘ Ŭˊɧ Űɞ ɚɞɔɘůɛɘəɧ ŬɜŬɚɞɔɘəɎ 

ůŰɞɜ əŬɜɞɜɘəɧ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ.  

 ȼ ɗɏůɖ Űɞɡ ɛɘəɟɞűɩɜɞɡ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰŮɑŰŬɘ ŰɞɡɚɎɢɘůŰɞɜ 1 m (ˊŮɟɑˊɞɡ Űɞ 

ɏɜŬ ŰɏŰŬɟŰɞ Űɞɡ ɛɐəɞɡɠ əɨɛŬŰɞɠ Űɞɡ ɐɢɞɡ) Ŭˊɧ əɎɗŮ ŬɜŬəɚŬůŰɘəɐ ŮˊɘűɎɜŮɘŬ əŬɘ 

ůŰɞ ɨɣɞɠ Űɞɡ Ůˊɘˊɏŭɞɡ ŬəɟɧŬůɖɠ. Ⱥˊɘˊɚɏɞɜ, Űɞ ɛɘəɟɧűɤɜɞ ˊɟɏˊŮɘ ɜŬ ŬˊɏɢŮɘ 

ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ ɛɑŬ ŮɚɎɢɘůŰɖ ŬˊɧůŰŬůɖ Ŭˊɧ Űɖɜ ɖɢɖŰɘəɐ ˊɖɔɐ, ɖ ɞˊɞɑŬ 

ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ˊŬɟŬəɎŰɤ Űɨˊɞ:  

 

ȳˊɞɡ, 

V: ɞ ɧɔəɞɠ Űɖɠ ŬɑɗɞɡůŬɠ [m3] 

c: ɖ ŰŬɢɨŰɖŰŬ ŭɘɎŭɞůɖɠ Űɞɡ ɐɢɞɡ [340m/s] 

T: ɞ ŮəŰɘɛɩɛŮɜɞɠ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ [s] 

 

Ⱥˊɑůɖɠ, ɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ ŭɘŬŭɞɢɘəɩɜ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ŰɞɡɚɎɢɘůŰɞɜ 2 m (ˊŮɟɑˊɞɡ Űɞ ɛɘůɧ Űɞɡ ɛɐəɞɡɠ əɨɛŬŰɞɠ Űɞɡ ɐɢɞɡ). ɇɏɚɞɠ, 

ůɨɛűɤɜŬ ɛŮ Űɞ ISO [STD. ISO, 1997] ɔɘŬ ŬɑɗɞɡůŮɠ ɛŮ ɢɤɟɖŰɘəɧŰɖŰŬ əɎŰɤ Ŭˊɧ 

500 ɎŰɞɛŬ, ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŰɞɡɚɎɢɘůŰɞɜ ɏɝɘ, 

ɘůɞəŬŰŬɜŮɛɖɛɏɜŮɠ ɛɏůŬ ůŰɖɜ ŬɑɗɞɡůŬ. 

ɆɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ɛŮŰɟɐɗɖəŬɜ ɧɚŮɠ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ 

ˊɟɞŬɜŬűɏɟɗɖəŬɜ, ŮəŰɧɠ Ŭˊɧ Űɞɜ ɗɧɟɡɓɞ ɓɎɗɞɡɠ, ɞ ɞˊɞɑɞɠ ɛŮŰɟɐɗɖəŮ ɛŮ Ŭˊɚɧ 

ɜŰŮůɘɛˊŮɚɧɛŮŰɟɞ. ȾŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ ɧɚɤɜ Űɤɜ ɛŮŰɟɐůŮɤɜ əŬɘ ůŰŬ ŰɟɑŬ ɗɏŬŰɟŬ 

ŮˊɘəɟŬŰɞɨůŬɜ ɞɘ ɑŭɘŮɠ ůɡɜɗɐəŮɠ, ŭɖɚŬŭɐ ɖ ŬɑɗɞɡůŬ ɐŰŬɜ ɎŭŮɘŬ, ɞɘ ˊɧɟŰŮɠ Ůɘůɧŭɞɡ 

Űɖɠ ɐŰŬɜ əɚŮɘůŰɏɠ, ɧˊɤɠ əŬɘ ɞ əɚɘɛŬŰɘůɛɧɠ, Ůɜɩ ɞ űɤŰɘůɛɧɠ ˊŬɟɏɛŮɘɜŮ ŬɜɞɘɢŰɧɠ. 

ũɘŬ Űɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ ɚɐűɗɖəŬɜ ɡˊɧɣɘɜ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɇ30. ɆŰɖ 

ůɡɜɏɢŮɘŬ ɡˊɞɚɞɔɑůɗɖəŮ ɞ ɛɏůɞɠ ɧɟɞɠ Űɤɜ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ ɔɘŬ əɎɗŮ ůɡɢɜɧŰɖŰŬ  

əŬɘ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŭɘŬɔɟɎɛɛŬŰŬ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ Űɞ ŮˊɘɗɡɛɖŰɧ 

Ůɨɟɞɠ Űɘɛɩɜ Ŭˊɧ 0,75 ɏɤɠ 1,00s əŬŰɎ Barron [Barron, 1993]. 

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 

ɡˊɞɚɞɔɑůɗɖəŮ ɖ ɛɏůɖ Űɘɛɐ Űɤɜ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ ɔɘŬ ɢŬɛɖɚɏɠ, ɛŮůŬɑŮɠ əŬɘ ɡɣɖɚɏɠ 

ůɡɢɜɧŰɖŰŮɠ. ȷəɧɛɖ ɡˊɞɚɞɔɑůɗɖəŮ ɞ ɛɏůɞɠ ɧɟɞɠ Űɤɜ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ ɔɘŬ əɎɗŮ 

ůɡɢɜɧŰɖŰŬ əŬɘ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŭɘŬɔɟɎɛɛŬŰŬ. ɇɞ ŮˊɘɗɡɛɖŰɧ Ůɨɟɞɠ 

ˊŬɟɏɛŮɘɜŮ Űɞ ɑŭɘɞ Ŭˊɧ 0,75 ɏɤɠ 1,00 əŬŰɎ Barron [Barron, 1993]. 
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5.3 ɀŮɗɞŭɞɚɞɔɑŬ ˊŮɘɟŬɛɎŰɤɜ ŬɜŰɑɚɖɣɖɠ 

5.3.1 ŪŮɤɟɑŬ Űɖɠ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬűɞɟɘəɐɠ ŬɜɎɚɡůɖɠ 
 

ȼ ɗŮɤɟɑŬ Űɖɠ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬűɞɟɘəɐɠ ŬɜɎɚɡůɖɠ (semantic differential theory) 

ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɞɜ C.Osgood [Osgood ə.Ŭ., 1957] ŬˊɞŰŮɚŮɑ ɛɘŬ ůɖɛŬɜŰɘəɐ 

ɗŮɤɟɑŬ Űɖɠ ɊɡɢɞɚɞɔɑŬɠ. ȾŮɜŰɟɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɗŮɤɟɑŬɠ ŮɑɜŬɘ ɞ 

ɘůɢɡɟɘůɛɧɠ ɧŰɘ ɖ ŬɜŰɑɚɖɣɖ Űɞɡ Ŭɜɗɟɩˊɞɡ ɞɟɔŬɜɩɜŮŰŬɘ ɣɡɢɞɚɞɔɘəɎ ˊɎɜɤ ůŮ ɏɜŬɜ 

ˊŮˊŮɟŬůɛɏɜɞ Ŭɟɘɗɛɧ ŬɜŮɝɎɟŰɖŰɤɜ ŭɘŬůŰɎůŮɤɜ (ˊŬɟŬɔɧɜŰɤɜ). Ƀɘ ŬɜŮɝɎɟŰɖŰŮɠ 

ŬɡŰɏɠ ŭɘŬůŰɎůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ əŬɗɞɟɘůŰɞɨɜ ůŰɖɜ ˊɟɎɝɖ ɛŮ Űɖɜ ɡˊɞəŮɘɛŮɜɘəɐ 

ŬɜŰɑɚɖɣɖ ůŮ ɏɜŬ ůɨɜɞɚɞ ŭɘŬűɞɟŮŰɘəɩɜ əɟɑůŮɤɜ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɛŮ Űɖɜ ɡˊɞəŮɘɛŮɜɘəɐ əɟɑůɖ ˊɎɜɤ ůŮ ɏɜŬɜ Ŭɟɘɗɛɧ əɚɘɛɎəɤɜ 

ɡˊɞəŮɘɛŮɜɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɛŮ ɢɟɐůɖ əŬŰɎɚɚɖɚɤɜ ɛŬɗɖɛŬŰɘəɩɜ 

ɛŮɗɧŭɤɜ ɧˊɤɠ ɖ ˊŬɟŬɔɞɜŰɘəɐ ŬɜɎɚɡůɖ. 

 ȼ ŰŮɢɜɘəɐ Űɖɠ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬűɞɟɘəɐɠ ŬɜɎɚɡůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑ ůŬɜ ŮɟɔŬɚŮɑɞ 

ɛɏŰɟɖůɖɠ Űɖɜ əɚɑɛŬəŬ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬɓɎɗɛɘůɖɠ (semantic rating scale), ɏŰůɘ 

ɩůŰŮ ɜŬ ɛŮŰɟɐůŮɘ ɡˊɞəŮɘɛŮɜɘəɏɠ ŬˊŬɜŰɐůŮɘɠ. ȼ əɚɑɛŬəŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

ůŰɖɜ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ŮɡɗŮɑŬ ɔɟŬɛɛɐ ˊɞɡ ůŰŬ ŭɨɞ Űɘɠ ɎəɟŬ 

ŬˊŬɜŰɩɜŰŬɘ ŬɜŰɑɗŮŰŬ ŮˊɑɗŮŰŬ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɞɜ ɐɢɞ. ȼ əɚɑɛŬəŬ ŮɑɜŬɘ ɛɘŬ 

ůɡɜŮɢɐɠ ɔɟŬɛɛɐ ˊɞɡ əŬɗɩɠ ɛŮŰŬɓŬɑɜɞɡɛŮ Ŭˊɧ Űɞ ɏɜŬ Ɏəɟɞ ůŰɞ Ɏɚɚɞ 

əŬŰŬɔɟɎűŮŰŬɘ ɖ ůŰŬŭɘŬəɐ ɛŮŰɎɓŬůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɐɢɞɡ ɓɎůŮɘ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰŬ ŭɨɞ ɎəɟŬ. ɆŰɖɜ ŮɘəɧɜŬ 5.3 űŬɑɜɞɜŰŬɘ 

ɞɟɘůɛɏɜŬ ˊŬɟŬŭŮɑɔɛŬŰŬ. 

  

 

ȺɘəɧɜŬ 5.3:  ɄŬɟɎŭŮɘɔɛŬ ŭɘˊɞɚɘəɩɜ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰŬ 

ˊŮɘɟɎɛŬŰŬ ŬɜŰɑɚɖɣɖɠ. 
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ȻɖŰɐɗɖəŮ Ŭˊɧ Űɞɡɠ ŮɟɤŰɩɛŮɜɞɡɠ ɜŬ ůɖɛŮɘɩůɞɡɜ ˊɎɜɤ ůŰɖɜ əɚɑɛŬəŬ ůŮ 

əŬŰɎɚɚɖɚɖ ŬˊɧůŰŬůɖ Ŭˊɧ ŰŬ ɎəɟŬ ɩůŰŮ ɜŬ ŮəűɟɎɕŮŰŬɘ ɖ ŮəŰɑɛɖůɖ Űɞɡɠ. ɆŰɞ 

ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ ˊɞɡ ɛɞɘɟɎůŰɖəŮ ɡˊɐɟɢŬɜ Ůɑəɞůɘ ɏɝɘ əɚɑɛŬəŮɠ [ɄȷɅ.Ɇɇ]. 

 Ⱥɝ ɞɟɘůɛɞɨ ɖ əɚɑɛŬəŬ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬɓɎɗɛɘůɖɠ ŮɑɜŬɘ ɛɘŬ ŭɘŬůŰɖɛɘəɐ 

əɚɑɛŬəŬ ɑůɤɜ ŭɘŬůŰɖɛɎŰɤɜ. ɇɞ əɏɜŰɟɞ Űɖɠ ɔɟŬɛɛɐɠ Űɖɠ əɚɑɛŬəŬɠ ɗŮɤɟŮɑŰŬɘ ɤɠ 

Űɞ ɞɡŭɏŰŮɟɞ ůɖɛŮɑɞ, Ůɜɩ ɑůŮɠ ˊɞůɧŰɖŰŮɠ ŬɚɚŬɔɐɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɐɢɞɡ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ɑůŬ ŭɘŬůŰɐɛŬŰŬ ůŰɖɜ əɚɑɛŬəŬ. ȼ əɚɑɛŬəŬ ůɖɛŮɘɞɚɞɔɘəɐɠ 

ŭɘŬɓɎɗɛɘůɖɠ ɗŮɤɟŮɑŰŬɘ əŬɘ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɤɠ ɛɞɜɞŭɘɎůŰŬŰɖ.  

 

5.3.2 ɇŮɢɜɘəɐ Űɖɠ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬűɞɟɘəɐɠ ŬɜɎɚɡůɖɠ 
 

ȼ ɓŬůɘəɐ ɡˊɧɗŮůɖ ŮɑɜŬɘ ɧŰɘ ɞɘ ŭɨɞ ˊɧɚɞɘ ɛɘŬ əɚɑɛŬəŬɠ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ɏɜŬɜ 

ˊɞɚɨ ɛɘəɟɧŰŮɟɞ Ŭɟɘɗɛɧ ŬɜŮɝɎɟŰɖŰɤɜ ɗŮɤɟɐůŮɤɜ. ȼ ɡˊɧɗŮůɖ ˊɞɡ ɔɑɜŮŰŬɘ Ůŭɩ 

ŮɑɜŬɘ ɧŰɘ ɞ Ŭɟɘɗɛɧɠ ŬɡŰɧɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɠ Ŭˊɧ ɏɜŬ. 

 ɇɞ ˊɟɩŰɞ ŰɛɐɛŬ Űɖɠ ɡˊɧɗŮůɖɠ ɡˊɞůŰɖɟɑɕŮɘ ɧŰɘ ɛɘŬ ŬɜŰɑɚɖɣɖ ɞɟɔŬɜɩɜŮŰŬɘ 

ɣɡɢɞɚɞɔɘəɎ ˊɎɜɤ ůŮ əɎˊɞɘŮɠ ŬɜŮɝɎɟŰɖŰŮɠ ŭɘŬůŰɎůŮɘɠ [Osgood ə.Ŭ.,1957]. ȼ 

ɚɏɝɖ ŭɘɎůŰŬůɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛŮŰŬűɞɟɘəɎ əŬɘ ɏɢŮɘ Űɖɜ ɏɜɜɞɘŬ Űɤɜ Ŭɝɧɜɤɜ Űɞɡ 

ɞɟɗɞɔɩɜɘɞɡ ůɡůŰɐɛŬŰɞɠ ůɡɜŰŮŰŬɔɛɏɜɤɜ.  

Ƀɘ ŭɘŬůŰɎůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ əŬɗɞɟɘůŰɞɨɜ ŮɛˊŮɘɟɘəɎ ɡˊɞɓɎɚɚɞɜŰŬɠ ɛɘŬ 

ŬɜŰɑɚɖɣɖ ůŮ ɛɘŬ ůŮɘɟɎ ŭɘŬűɞɟŮŰɘəɩɜ əɟɑůŮɤɜ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɡˊɞɓɎɚɚɞɜŰɎɠ 

Űɖɜ ůŮ ɏɜŬɜ Ŭɟɘɗɛɧ əɚɘɛɎəɤɜ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬɓɎɗɛɘůɖɠ əŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ɛŬɗɖɛŬŰɘəɏɠ ɛŮɗɧŭɞɡɠ ɧˊɤɠ ɖ ȷɜɎɚɡůɖ ůŮ ɄŬɟɎɔɞɜŰŮɠ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ 

ɛˊɞɟɞɨɛŮ ɜŬ ɛŮɘɩůɞɡɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ əɚɘɛɎəɤɜ ůŮ ɏɜŬɜ ɛɘəɟɧŰŮɟɞ Ŭɟɘɗɛɧ 

ŭɘŬůŰɎůŮɤɜ ˊɞɡ ŭŮɜ ůɡůɢŮŰɑɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ. 

 ɇɞ ŭŮɨŰŮɟɞ ŰɛɐɛŬ Űɖɠ ɡˊɧɗŮůɖɠ, ɧŰɘ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɛɑŬ ŬɜŮɝɎɟŰɖŰŮɠ 

ŬɜŰɘɚɐɣŮɘɠ ɔɘŬ Űɖɜ ŬəɞɡůŰɘəɐ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ Ŭˊɧ Űɘɠ əɚɑɛŬəŮɠ 

ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬɓɎɗɛɘůɖɠ, ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ ŮŭɟŬɘɤɛɏɜɖ Ɏˊɞɣɖ ɧŰɘ ɖ 

ŬəɞɡůŰɘəɐ ŬɜŰɑɚɖɣɖ ŭŮɜ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ɛɑŬ ɛɧɜɞ ŬəɞɡůŰɘəɐ ŮɛˊŮɘɟɑŬ.   

ȰɜŬɠ ŮɔɔŮɜɐɠ ˊŮɟɘɞɟɘůɛɧɠ Űɖɠ ɛŮɗɧŭɞɡ ŮɑɜŬɘ ɧŰɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ (factors) 

ŮɝŬɟŰɩɜŰŬɘ ŬˊɧɚɡŰŬ Ŭˊɧ Űɘɠ əɚɑɛŬəŮɠ ˊɞɡ ŮɘůɐɢɗɖůŬɜ ŬɟɢɘəɎ ůŰɖɜ ŬɜɎɚɡůɖ. 

ɀɑŬ əɚɑɛŬəŬ ˊɞɡ ɏɢŮɘ ˊŬɟŬɚɖűɗŮɑ ůŰɞ Ŭɟɢɘəɧ ˊŮɑɟŬɛŬ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ˊɞŰɏ 

ɜŬ ˊɟɞəɨɣŮɘ ůŮ əŬɜɏɜŬ ˊŬɟɎɔɞɜŰŬ. 
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5.3.3 ȷɜɎɚɡůɖ ůŮ ˊŬɟɎɔɞɜŰŮɠ (Factor Analysis) 
 

ȼ ŬɜɎɚɡůɖ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ, ɢɟɖůɘɛɞˊɞɘŮɑ ůɡůɢŮŰɑůŮɘɠ ɔɘŬ ɜŬ ˊŬɟɎɔŮɘ ɏɜŬɜ ɛɘəɟɧŰŮɟɞ Ŭɟɘɗɛɧ əɨɟɘɤɜ 

ůɡɜɘůŰɤůɩɜ ɐ ˊŬɟŬɔɧɜŰɤɜ, ˊɞɡ ŭŮɜ ůɡůɢŮŰɑɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ. ȼ ɏɜɜɞɘŬ 

ˊŬɟɎɔɞɜŰŬɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ ɗɏůɖ Űɖɠ ɚɏɝɖɠ ŭɘɎůŰŬůɖ ɧŰŬɜ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ 

ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ ůŮ ˊŬɟɎɔɞɜŰŮɠ. 

 ɇɞ ɛŬɗɖɛŬŰɘəɧ ɛɞɜŰɏɚɞ Űɖɠ ŬɜɎɚɡůɖɠ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ 

ɄŬɟɎɟŰɖɛŬ ȸ [ɄȷɅ.ȸ/ȸ.1]. ȺəŮɑ ŬɜŬűɏɟŮŰŬɘ ɧŰɘ ɖ ŬɜɎɚɡůɖ ˊŬɟŬɔɧɜŰɤɜ ɛˊɞɟŮɑ ɜŬ 

ŬˊŬɜŰɖɗŮɑ ůŮ ŭɨɞ Űɨˊɞɡɠ, Űɖɜ ŬɜɎɚɡůɖ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ əŬɘ Űɖɜ əɚŬůůɘəɐ 

ŬɜɎɚɡůɖ ůŮ ˊŬɟɎɔɞɜŰŮɠ. 

 ȼ ˊŬɟŬɔɤɔɐ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ əŬɘ ɖ ˊŮɟɘůŰɟɞűɐ Űɞɡɠ ŮɑɜŬɘ ŭɨɞ ˊɞɚɨ 

ůɖɛŬɜŰɘəɎ ɓɐɛŬŰŬ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ŬɜɎɚɡůɖ. 

 Ⱥɝɑůɞɡ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ ɖ ŬˊɧűŬůɖ ˊɞɡ ŬűɞɟɎ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ 

ˊɞɡ ɗŬ ŬˊɞŰŮɚɏůɞɡɜ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɜɎɚɡůɖɠ. ȹɡůŰɡɢɩɠ, ŭŮɜ ɡˊɎɟɢŮɘ 

əɎˊɞɘɞ ůɡɔəŮəɟɘɛɏɜɞ əɟɘŰɐɟɘɞ, ˊŬɟɧɚŬ ŬɡŰɎ ɧɛɤɠ ɧŰŬɜ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ɏɢɞɡɜ 

ŮˊɘɚŮɔŮɑ Ůɝɖɔɞɨɜ ɏɜŬ ɛŮɔɎɚɞ ˊɞůɞůŰɧ Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

ɗŮɤɟɞɨɜŰŬɘ ŮˊŬɟəŮɑɠ. ȹɘɎűɞɟŬ əɟɘŰɐɟɘŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ 

ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ɗŬ ŬˊɞɟɟɑˊŰɞɜŰŬɘ əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ ȸ 

[ɄȷɅ.ȸ/ȸ.1.2].  

Ƀ ůəɞˊɧɠ Űɖɠ ˊŮɟɘůŰɟɞűɐɠ Űɞɡ Ŭɟɢɘəɞɨ ˊɑɜŬəŬ ˊŬɟŬɔɧɜŰɤɜ ŮɑɜŬɘ ɔɘŬ ɜŬ 

ˊɟɞəɨɣɞɡɜ ˊɘɞ Ŭˊɚɞɑ əŬɘ ŮɟɛɖɜŮɨůɘɛɞɘ ˊŬɟɎɔɞɜŰŮɠ. ɆŰɖɜ ŮɟɔŬůɑŬ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞɟɗɞɔɩɜɘŬ ˊŮɟɘůŰɟɞűɐ ɏŰůɘ ɩůŰŮ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ ɜŬ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞɘ. ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟɞɘ Űɟɧˊɞɘ ˊŮɟɘůŰɟɞűɐɠ Űɞɡ 

Ŭɟɢɘəɞɨ ˊɑɜŬəŬ ˊŬɟŬɔɧɜŰɤɜ əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ ȸ [ɄȷɅ.ȸ/ȸ.1.3]. 

 

5.3.4 ȺɟɛɖɜŮɑŬ Ůɜɧɠ ˊɑɜŬəŬ ˊŬɟŬɔɧɜŰɤɜ 
 

ȼ ŮɟɛɖɜŮɑŬ Ůɜɧɠ ˊɑɜŬəŬ ɛŮŰɎ Űɖɜ ˊŮɟɘůŰɟɞűɐ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŮɝŮŰɎɕɞɜŰŬɠ 

Űɖɜ űɧɟŰɘůɖ ˊɞɡ ɏɢŮɘ əɎɗŮ əɚɑɛŬəŬ ůŮ əɎɗŮ ˊŬɟɎɔɞɜŰŬ. ɇɞ ɧɜɞɛŬ ˊɞɡ ŭɑɜŮŰŬɘ ůŮ 

əɎɗŮ ˊŬɟɎɔɞɜŰŬ ŮɑɜŬɘ ɛɘŬ Ŭˊɚɞˊɞɘɖɛɏɜɖ ɏɜɜɞɘŬ, ˊɚɖɜ ɢŬɟŬəŰɖɟɘůŰɘəɐ Ŭűɞɨ 

ˊŮɟɘɔɟɎűŮɘ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ ɛŮ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ űɞɟŰɑůŮɘɠ. ȼ Ŭəɟɘɓɐɠ Űɞɡ ɏɜɜɞɘŬ 

ɛˊɞɟŮɑ ɜŬ ɓɟŮɗŮɑ Ŭɜ ɚɖűɗɞɨɜ ɡˊɧɣɖ əŬɘ ɞɘ ɡˊɧɚɞɘˊŮɠ əɚɑɛŬəŮɠ ˊɞɡ ɏɢɞɡɜ ɡɣɖɚɐ 

űɧɟŰɘůɖ ůŰɞɜ ˊŬɟɎɔɞɜŰŬ ŬɡŰɧ. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ űŬɑɜŮŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 5.1 ˊɞɡ 

ŬəɞɚɞɡɗŮɑ əŬɘ ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ űɞɟŰɑůŮɘɠ ŬɜɎ ˊŬɟɎɔɞɜŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ůŰɞ 



 

[44] 
 

ŪɏŬŰɟɞ çȯɜŮůɘɠè, ɧˊɞɡ ŮɝɐɢɗɖůŬɜ ɞɘ F1 çɀŮ ɧɔəɞ ï Ʉɚɞɨůɘɞɠè, F2 

çȺɡəɟɑɜŮɘŬè əŬɘ F3 çɃɝɡűɤɜɑŬ ï ɇɟŬɢɨŰɖŰŬè. 

ɇɏɚɞɠ, ɛɘŬ ɢŬɛɖɚɐ űɧɟŰɘůɖ ůŮ ɏɜŬɜ ˊŬɟɎɔɞɜŰŬ ŮɑɜŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ 

ŬˊɞɡůɑŬɠ  ůɡůɢɏŰɘůɖɠ Űɖɠ əɚɑɛŬəŬɠ ŬɡŰɐɠ ɛŮ Űɘɠ ɡˊɧɚɞɘˊŮɠ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ 

ůŰɞɜ ɑŭɘɞ ˊŬɟɎɔɞɜŰŬ. ūɞɟŰɑůŮɘɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ əɎŰɤ Ŭˊɧ Űɞ Űɡˊɘəɧ ůűɎɚɛŬ 

Űɖɠ űɧɟŰɘůɖɠ ŭŮɜ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ȼ ɛɏɗɞŭɞɠ Űɞɡ 

ɡˊɞɚɞɔɘůɛɞɨ Űɞɡ Űɡˊɘəɞɨ ůűɎɚɛŬŰɞɠ Űɖɠ űɧɟŰɘůɖɠ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ 

ȸ [ɄȷɅ.ȸ/ȸ.1.4].   

 

ɄɑɜŬəŬɠ 5.1:  ɄŬɟɎŭŮɘɔɛŬ űɞɟŰɑůŮɤɜ əɚɘɛɎəɤɜ. 
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5.3.5 ȷɜɎɚɡůɖ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ 
 

ɄɏɟŬ Ŭˊɧ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ ůŮ əɎɗŮ ŬɑɗɞɡůŬ, ɢɟɐůɘɛɞ ŮɑɜŬɘ ɜŬ 

ŬˊŬɜŰɖɗŮɑ əŬɘ Űɞ ŮɟɩŰɖɛŬ Ŭɜ ɞɘ ŬəɟɞŬŰɏɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɗɏůɖ ůŰɖɜ ɞˊɞɑŬ 

ɓɟɘůəɧɜŰɞɡůŬɜ ɐ ŬɜɎɚɞɔŬ  ɛŮ Űɖɜ ŬɑɗɞɡůŬ ŬɝɘɞɚɧɔɖůŬɜ ŭɘŬűɞɟŮŰɘəɎ Űɖɜ 

ŬəɞɡůŰɘəɐ. ȷɡŰɧ ŮɑɢŮ ɡˊɞɚɞɔɘůŰŮɑ ůŰɞɜ Ŭɟɢɘəɧ ůɢŮŭɘŬůɛɧ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ əŬɘ ŰŬ 

ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ ŭɘŬɜŮɛɖɗɐəŬɜ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ɗɏůŮɘɠ əŬɘ ɧɢɘ ŰɡɢŬɑŬ ůŮ əɎɗŮ 

ŬɑɗɞɡůŬ.  

ȰŰůɘ, ŰŬ ŭŮŭɞɛɏɜŬ ɐŰŬɜ əŬŰɎɚɚɖɚŬ ɜŬ ɡˊɞɓɚɖɗɞɨɜ ůŰɞɜ ɏɚŮɔɢɞ ŬɜɎɚɡůɖɠ Űɖɠ 

ŭɘŬəɨɛŬɜůɖɠ (Analysis of Variance), Cooper (1969) [18]. ɆŰɖɜ ɛɏɗɞŭɞ ŬɡŰɐ ɔɑɜŮŰŬɘ ɖ 

ɛɖŭŮɜɘəɐ ɡˊɧɗŮůɖ ɧŰɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬəɟɞŬŰɩɜ Ŭˊɧ ɗɏůɖ ůŮ ɗɏůɖ əŬɘ Ŭˊɧ 

ŬɑɗɞɡůŬ ůŮ ŬɑɗɞɡůŬ ŭɘŬűɏɟŮɘ ůɖɛŬɜŰɘəɎ. ɆɖɛŬɜŰɘəɧ ŮɑɜŬɘ Űɞ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 

ˊɞɡ ɡɘɞɗŮŰŮɑŰŬɘ ɔɘŬ Űɖɜ Ŭˊɞŭɞɢɐ ɐ ɛɖ Űɖɠ Ŭɟɢɘəɐɠ ɡˊɧɗŮůɖɠ. ɆŰɖɜ ŮɟɔŬůɑŬ 

ɡɘɞɗŮŰɐɗɖəŮ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 1%, ˊɞɡ ŮɟɛɖɜŮɨŮŰŬɘ ɤɠ Ůɝɐɠ: ȷɜ ɖ ɡˊɧɗŮůɖ 

ɔɑɜŮɘ ŭŮəŰɐ ɔɘŬ Űɞ ˊŬɟɧɜ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ ŰɧŰŮ ŮɜŮɜɐɜŰŬ ŮɜɜɏŬ űɞɟɏɠ ůŰɘɠ 

ŮəŬŰɧ Ŭɜ ŮˊŬɜŬɚɖűɗŮɑ Űɞ ɑŭɘɞ ˊŮɑɟŬɛŬ Űɞ ŬˊɞŰɏɚŮůɛŬ ɗŬ ŮɑɜŬɘ ɑŭɘɞ. ȼ ɛɏɗɞŭɞɠ Űɖɠ 

ŬɜɎɚɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ ȸ [ɄȷɅ.ȸ/ȸ.2].  

ȾŬŰŬɚɖəŰɘəɎ, ŬˊŬɟŬɑŰɖŰɖ ˊɟɞɦˊɧɗŮůɖ ɔɘŬ ɜŬ ɔɑɜŮɘ ɔɟŬɛɛɘəɐ ůɡůɢɏŰɘůɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ŬɜɎɚɡůɖɠ ůŮ ˊŬɟɎɔɞɜŰŮɠ ɛŮ űɡůɘəɎ ɛŮŰɟɐůɘɛŬ ɛŮɔɏɗɖ Űɞɡ 

ɐɢɞɡ ůŮ ɏɜŬɜ ɢɩɟɞ ŮɑɜŬɘ ŰŬ ˊɟɩŰŬ ɜŬ ɏɢɞɡɜ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ŭɘŬűɏɟɞɡɜ ůŰŬŰɘůŰɘəɩɠ 

ůɖɛŬɜŰɘəɎ Ŭˊɧ ɗɏůɖ ůŮ ɗɏůɖ əŬɘ Ŭˊɧ ŬɑɗɞɡůŬ ůŮ ŬɑɗɞɡůŬ. 

 

5.3.6 ȷˊɚɐ ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ (Simple Regression Analysis)  
  

ɆŰɖɜ ůŰŬŰɘůŰɘəɐ ɖ ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŮɢɜɘəɏɠ ɔɘŬ 

ɛɞɜŰŮɚɞˊɞɑɖůɖ əŬɘ ŬɜɎɚɡůɖ ŭɘŬűɧɟɤɜ ɛŮŰŬɓɚɖŰɩɜ ɛŮ ůŰɧɢɞ Űɖɜ ůɡůɢɏŰɘůɖ ɛɑŬɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ɛŮ ɛɑŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɖ ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɓɞɖɗɎŮɘ ɜŬ əŬŰŬɜɞɐůɞɡɛŮ ˊɤɠ ɛɑŬ 

Űɡˊɘəɐ Űɘɛɐ ɛɑŬɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ŬɚɚɎɕŮɘ ɧŰŬɜ ɛɑŬ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ 

ˊɞɘəɑɚɚŮɘ Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɞɘ ɡˊɧɚɞɘˊŮɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ˊŬɟŬɛɏɜɞɡɜ 

ůŰŬɗŮɟɏɠ. 

 ȼ Linear Regression Analysis ŮɑɜŬɘ ɖ ŬɜɎɚɡůɖ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊɞɡ 

ɓŬůɑɕŮŰŬɘ ůŮ ɛɑŬ ŮɡɗɨɔɟŬɛɛɖ Ůɝɑůɤůɖ. ȼ Nonlinear Regression Analysis ŮɑɜŬɘ ɖ 

ŬɜɎɚɡůɖ ɛɖ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊɞɡ əŬɗɞɟɑɕŮɘ Űɘɠ ŬɝɑŮɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ 

ɔɘŬ ɛɘŬ Ůɝɑůɤůɖ, ɖ ɞˊɞɑŬ ůɡɜŭɡɎɕŮɘ ɛɑŬ ůŮɘɟɎ Ŭˊɧ ŬɝɑŮɠ ůŰɞɘɢŮɑɤɜ ˊɞɚɨ 
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ˊŮɟɘůůɧŰŮɟɤɜ Ŭˊɧ ŬɡŰɎ Űɖɠ ɔɟŬɛɛɘəɐɠ ŬɜɎɚɡůɖɠ. ȺˊɘˊɟɧůɗŮŰŬ, ɏɢɞɡɛŮ Űɖɜ 

Simple Regression ŭɖɚŬŭɐ Űɖɜ ŬɜɎɚɡůɖ Ŭˊɚɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ůŰɖɜ ɞˊɞɑŬ ɖ 

ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ɛɑŬ əŬɘ Űɖɜ Multiple Regression ŭɖɚŬŭɐ Űɖɜ 

ŬɜɎɚɡůɖ ˊɞɚɚŬˊɚɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ůŰɖɜ ɞˊɞɑŬ ɞɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ 

ŮɑɜŬɘ ˊŮɟɘůůɧŰŮɟŮɠ Űɖɠ ɛɑŬɠ əŬɘ ůɡůɢŮŰɘůɛɏɜŮɠ ɛŮŰŬɝɨ Űɞɡɠ. ɆŰɖɜ ŮɟɔŬůɑŬ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ Simple Linear Regression Analysis ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ɔɘŬŰɑ ɗŮɤɟɐɗɖəŮ ɧŰɘ ɞɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ŮɘůɐɢɗɖůŬɜ 

ůŰɖɜ ŬɜɎɚɡůɖ ŭŮɜ ŮɑɜŬɘ ůɡůɢŮŰɘůɛɏɜŮɠ ɛŮŰŬɝɨ Űɞɡɠ. ȼ ɛɏɗɞŭɞɠ Űɖɠ ŬɜɎɚɡůɖɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ ȸ [ɄȷɅ.ȸ/ȸ.3]. 

 Ƀɘ ɛŮŰŬɓɚɖŰɏɠ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɞɘ ŬəɧɚɞɡɗŮɠ: ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ 

ŮɑɜŬɘ ɖ ŬɜŰɑɚɖɣɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ˊɞɡ ŮəűɟɎɕŮŰŬɘ ɛɏůɤ Űɞɡ ɛŮɔɏɗɞɡɠ Mean 

Factor Score Ůɜɩ ɞɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ ɞɘ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ Űɤɜ 

űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ. ɆɡɔəŮəɟɘɛɏɜŬ ŬɡŰɏɠ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ŮɟɔŬůɑŬ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 80(E-to-L), T30 ɐ RT, 50EEF, G 

əŬɘ LAeq ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ, ŬɜɎ ɞəŰŬɓɘəɏɠ ɕɩɜŮɠ (ɢŬɛɖɚɏɠ 125-

250Hz, ɛŮůŬɑŮɠ 500-1000Hz əŬɘ ɡɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ 2000-4000Hz).  

ɄŬɟɎɚɚɖɚŬ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ əɎˊɞɘŬ űɡůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ɗŮɎŰɟɤɜ, ɧˊɤɠ ɞ ɧɔəɞɠ Űɞɡɠ (V), ɞ ɧɔəɞɠ ŬɜɎ ɗɏůɖ (Vɗɏůɖ), ɖ ŬˊɧůŰŬůɖ Űɖɠ 

ɗɏůɖɠ ɛɏŰɟɖůɖɠ Ŭˊɧ Űɖɜ ɖɢɖŰɘəɐ ˊɖɔɐ (s). ɆɡɜŮˊɩɠ, ˊɟɞůˊŬɗɐůŬɛŮ ɜŬ 

əŬŰŬɜɞɐůɞɡɛŮ ˊɤɠ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŬɜŰɑɚɖɣɖ Űɖɠ ŬəɞɡůŰɘəɐ Űɧůɞ ɞɘ űɡůɘəɏɠ 

ˊŬɟɎɛŮŰɟɞɘ Űɞɡ ɐɢɞɡ ɧůɞ əŬɘ ɛŮɟɘəɎ űɡůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɗŮɎŰɟɤɜ. 

 

5.4 ȹɘŬŭɘəŬůɑŬ ˊŮɘɟŬɛɎŰɤɜ ŬɜŰɑɚɖɣɖɠ 
 

ɀŮ Űɖɜ ɢɟɐůɖ əɚɘɛɎəɤɜ ůɖɛŮɘɞɚɞɔɘəɐɠ ŭɘŬɓɎɗɛɘůɖɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ 

ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ, ˊɞɡ ŭɘŬɜŮɛɐɗɖəŮ ůŰŬ ŰɟɑŬ ɗɏŬŰɟŬ, Űɤɜ ɞˊɞɑɤɜ ŰŬ ɓŬůɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɜŬűɏɟɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ůŰɞɜ ɄɑɜŬəŬ 5.1. ɇɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŬˊɞŰŮɚŮɑŰŬɘ, ɧˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, Ŭˊɧ Ůɑəɞůɘ ɏɝɘ 

ŭɘˊɞɚɘəɏɠ əɚɑɛŬəŮɠ ɡˊɞəŮɘɛŮɜɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɞɡ ɐɢɞɡ, Űɞ ɞˊɞɑɞ ˊɟɞɏəɡɣŮ 

Ŭˊɧ Űɖɜ ɏɟŮɡɜŬ Űɖɠ ȸ. ɀɘɢŬɚɞˊɞɨɚɞɡ [ɀɘɢŬɚɞˊɞɨɚɞɡ, 2009]. ȼ ɛɧɜɖ ŬɚɚŬɔɐ 

ˊɞɡ ɏɔɘɜŮ ɐŰŬɜ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɖɠ əɚɑɛŬəŬɠ çɀŮ ŮɡəɟɑɜŮɘŬ ï ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬè 

ůŮ ŭɨɞ ɝŮɢɤɟɘůŰɏɠ əɚɑɛŬəŮɠ ˊɞɡ űŬɑɜɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ: 
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ȷɡŰɐ ɖ ŬɚɚŬɔɐ ɏɔɘɜŮ, əŬɗɩɠ ɞ ɐɢɞɠ ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɞɡɠ ɎɜŰɟŮɠ ɖɗɞˊɞɘɞɨɠ 

ɓɟɑůəŮŰŬɘ ůŮ ɢŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ, Ůɜɩ ɞ ɐɢɞɠ ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɘɠ ɔɡɜŬɑəŮɠ 

ɖɗɞˊɞɘɞɨɠ ɓɟɑůəŮŰŬɘ ůŮ ɡɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ. 

 ȼ ŭɘŬɜɞɛɐ Űɤɜ ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ ɏɔɘɜŮ əŬɘ ůŰŬ ŰɟɑŬ ɗɏŬŰɟŬ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ 

ɕɤɜŰŬɜɩɜ ˊŬɟŬůŰɎůŮɤɜ ůŰɘɠ ŬɜŰɑůŰɞɘɢŮɠ ɗɏůŮɘɠ ˊɞɡ ɏɔɘɜŬɜ ɞɘ űɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ 

ɛŮŰɟɐůŮɘɠ. ɄŮɟɘɛŮŰɟɘəɎ əɎɗŮ ɗɏůɖɠ ɛɞɘɟɎůŰɖəŬɜ ŮɜɜɏŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ, ɏŰůɘ ɩůŰŮ 

Űɞ ůŰŬŰɘůŰɘəɧ ŭŮɑɔɛŬ ɜŬ ɏɢŮɘ ɛŮɔŬɚɨŰŮɟɖ ŬɝɘɞˊɘůŰɑŬ. 

 ɆŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ űŬɑɜɞɜŰŬɘ ůɡɔəŮɜŰɟɤŰɘəɎ ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ ˊɞɡ ŭɘŬɜŮɛɐɗɖəŬɜ əŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ ˊɞɡ 

ůɡɔəŮɜŰɟɩɗɖəŬɜ. ɆŰɞɜ ˊɑɜŬəŬ 5.2 űŬɑɜŮŰŬɘ ůɡɔəŮɜŰɟɤŰɘəɎ ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ ˊɞɡ ŬˊŬɜŰɐɗɖəŬɜ ŬɜɎ ɗɏŬŰɟɞ: 

 

ɄɑɜŬəŬɠ 5.2:  ȹɘŬɜɞɛɐ ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ. 

 

 

 

 

 

 

 

Ƀɘ ɗŮŬŰɟɘəɏɠ ˊŬɟŬůŰɎůŮɘɠ ŮˊɘɚɏɢɗɖəŬɜ ɚɧɔɤ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ əŬɘ ɐŰŬɜ ɞɘ Ůɝɐɠ: 

× çɇɞ ɣɏɛŬè ůŰɞ ŪɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè 

× çȯɛɚŮŰè ůŰɞ ŪɏŬŰɟɞ çȯɜŮůɘɠè 

× çɄŮɜɗŮůɑɚŮɘŬè ůŰɞ ŪɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè 

ɄŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ˊŬɟŬůŰɎůŮɘɠ, ɧˊɤɠ ɖ ˊŮɟɑɚɖɣɖ, ɞɘ 

ˊɟɤŰŬɔɤɜɘůŰɏɠ əɚˊ., ɡˊɎɟɢɞɡɜ ůŰɞ ɄŬɟɎɟŰɖɛŬ Ȼ. 

ŪȺȷɇɅɃ ȹȺȽũɀȷ ȷɇɃɀɋɁ 

çȯɜŮůɘɠè 67 

çɀɘəɟɧ ɄŬɚɚɎɠè 54 

çɉɟɘůŰɑɜŬ ɋɜɎůɖè 96 

    ɆɡɜɞɚɘəɎ: 217 
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 ɇŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ ɛɞɘɟɎůŰɖəŬɜ ůŰɖɜ Ŭɟɢɐ əɎɗŮ ˊŬɟɎůŰŬůɖɠ ɨůŰŮɟŬ Ŭˊɧ 

ŬɜŬɚɡŰɘəɐ ŮˊŮɝɐɔɖůɖ ɔɘŬ Űɞɜ Űɟɧˊɞ ůɡɛˊɚɐɟɤůɐɠ Űɞɡɠ əŬɘ ůɡɚɚɏɢɗɖəŬɜ ůŰɞ 

Űɏɚɞɠ, ɩůŰŮ Űɞ əɞɘɜɧ ɜŬ ɏɢŮɘ ŭɘŬɛɞɟűɩůŮɘ ˊɚɐɟɖ ŮɘəɧɜŬ ɔɘŬ Űɖɜ ŬəɞɡůŰɘəɐ Űɖɠ 

ŬɑɗɞɡůŬɠ. Ⱥˊɑůɖɠ, ˊɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ əŬɘ Űɤɜ Űɟɘɩɜ 

ˊŬɟŬůŰɎůŮɤɜ ŭŮɜ ɏɔɘɜŮ ɢɟɐůɖ ɛŮɔŬűɩɜɤɜ, əŬɗɩɠ əŬɘ ɧŰɘ ɞ əɚɘɛŬŰɘůɛɧɠ ɐŰŬɜ 

əɚŮɘůŰɧɠ. 

ȳ́ ɤɠ ŮɑɜŬɘ ˊɟɞűŬɜɏɠ Űɞ əɞɘɜɧ əŬɘ ɞɘ çɖɢɖŰɘəɏɠ ˊɖɔɏɠè, ŭɖɚŬŭɐ ɞɘ ɖɗɞˊɞɘɞɑ, 

ɐŰŬɜ ŭɘŬűɞɟŮŰɘəɎ ůŮ əɎɗŮ ɗɏŬŰɟɞ, ɏŰůɘ ɩůŰŮ ɜŬ ɡˊɎɟɝŮɘ ɛɘŬ ˊɘɞ ŬɜŰɘəŮɘɛŮɜɘəɐ 

əŬŰŬɔɟŬűɐ Űɞɡ ɛɏůɞɡ ɗŮŬŰɟɧűɘɚɞɡ əɞɘɜɞɨ ůŰɖɜ ȷɗɐɜŬ. 

ȼ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɓŬůɑůŰɖəŮ ůŰɖɜ ɛɏɗɞŭɞ Űɖɠ ŬɜɎɚɡůɖɠ əŬŰɎ 

ˊŬɟɎɔɞɜŰŮɠ ɖ ɞˊɞɑŬ əŬɘ ŬɜŬɚɨɗɖəŮ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ. ȰɚŬɓŮ ɢɩɟŬ 

ůŮ əɎɜŮ ɏɜŬ Ŭˊɧ ŰŬ ŰɟɑŬ ɗɏŬŰɟŬ ˊɞɡ ɛŮɚŮŰɎɛŮ, ɔɘŬ Űɘɠ ŰɟŮɘɠ ˊŬɟŬůŰɎůŮɘɠ ˊɞɡ 

ˊɟɞŬɜŬűɏɟɗɖəŬɜ, ůŮ ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ ɖɛɏɟŮɠ ɔɘŬ əɎɗŮ ˊŬɟɎůŰŬůɖ.  

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůɡɜɞɚɘəɎ ˊɏɜŰŮ ŬɜŬɚɨůŮɘɠ, ɛɑŬ ŬɜɎɚɡůɖ ɢɤɟɘůŰɎ ɔɘŬ 

əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŰɟŮɘɠ ŬɑɗɞɡůŮɠ, ɛɑŬ ɔɘŬ Űɘɠ ŰɟŮɘɠ ŬɑɗɞɡůŮɠ ɛŬɕɑ əŬɘ ɛɑŬ ɔɘŬ ŮˊŰɎ 

ŬɑɗɞɡůŮɠ ˊɞɡ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜŮɠ əŬɘ ɚŮɘŰɞɨɟɔɖůŬɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ 

ɛɞɜŰŮɟɜɘůɛɞɨ (ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ɞˊɞɑɤɜ ɓɟɏɗɖəŬɜ ůŮ ŭɘˊɚɤɛŬŰɘəɏɠ ŮɟɔŬůɑŮɠ 

Űɞɡ ȺɀɄ [ȾŬɟŬɓɧɔɚɞɡ-ūɤŰɞɛŬɟɎɠ, 2017], [ɆəɞɨŰŬ, 2018]. 

ȷɟɢɘəɎ Ůɝɐɢɗɖ ɖ default Űɘɛɐ ůŮ ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ. ȿɧɔɤ 

ˊɚɖɟɧŰɖŰŬɠ ɧɛɤɠ, ŮˊɘŰɟɎˊɖəŮ ůŰɞ ˊŬɟŬɔɞɜŰɘəɧ ɛɞɜŰɏɚɞ ɜŬ ŮɝɎɔŮɘ Ŭˊɧ ŭɨɞ 

ˊŬɟɎɔɞɜŰŮɠ ɏɤɠ əŬɘ Űɖɜ default Űɘɛɐ Űɖɠ əɎɗŮ ŬɜɎɚɡůɖɠ, əŬɘ ɔɘŬ əɎɗŮ 

ŬˊɞŰɏɚŮůɛŬ ɏɔɘɜŮ ŭɘŮɟŮɨɜɖůɖ ɩůŰŮ ɜŬ ˊɟɞəɨˊŰɞɡɜ ɘůɢɡɟɞɑ, əŬɗŬɟɞɑ əɘ 

ŬɜŮɝɎɟŰɖŰɞɘ ɛŮŰŬɝɨ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ.  

ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɜɎɚɡůɖ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ɔɘŬ ɜŬ 

ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ŮɑɜŬɘ ůŰŬŰɘůŰɘəɩɠ ůɖɛŬɜŰɘəɐ ɖ ɛŮŰŬɓɞɚɐ Űɖɠ ŬɜŰɑɚɖɣɖɠ ɤɠ ˊɟɞɠ 

Űɞɜ əɎɗŮ ˊŬɟɎɔɞɜŰŬ, ůŮ ůɢɏůɖ ɛŮ Űɖɜ ɛŮŰŬɓɞɚɐ Űɤɜ ɗɏůŮɤɜ ůŰɘɠ ŰɟŮɘɠ ˊɟɩŰŮɠ 

ŬɜŬɚɨůŮɘɠ əŬɘ ůŮ ůɢɏůɖ ɛŮ Űɖ ɛŮŰŬɓɞɚɐ Űɤɜ Ŭɘɗɞɡůɩɜ ůŰɘɠ ŭɨɞ ŰŮɚŮɡŰŬɑŮɠ.  

ȳˊɞɡ ŭɘŬˊɘůŰɩɗɖəŮ ůŰŬŰɘůŰɘəɩɠ ůɖɛŬɜŰɘəɐ ɛŮŰŬɓɞɚɐ, Ŭűɞɨ 

ˊɟŬɔɛŬŰɞˊɞɘɐůŬɛŮ ŬɜɎɚɡůɖ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ, ɞɛŬŭɞˊɞɘɩɜŰŬɠ ůŮ əɨɟɘŮɠ 

ůɡɜɘůŰɩůŮɠ (Principal Components) Űɘɠ űɡůɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɞɡ ɐɢɞɡ ˊɞɡ 

ɛŮŰɟɐůŬɛŮ əŬɘ ŰŬ űɡůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɗŮɎŰɟɤɜ, ˊɟɞɢɤɟɐůŬɛŮ ůŮ 

ŬɜɎɚɡůɖ Ŭˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ɋɠ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ mean factor score Űɞɡ ˊŬɟɎɔɞɜŰŬ ˊɞɡ ˊŬɟɞɡůɑŬɕŮ Űɖ 

ůŰŬŰɘůŰɘəɩɠ ůɖɛŬɜŰɘəɐ ɛŮŰŬɓɞɚɐ Ůɜɩ ɤɠ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ ŰŬ mean 
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principal component score əɎɗŮ əɨɟɘŬɠ ůɡɜɘůŰɩůŬɠ, ůŮ ɛɑŬ ˊɟɞůˊɎɗŮɘŬ ɜŬ 

ŮɝŬəɟɘɓɩůɞɡɛŮ Ŭɜ ɡˊɎɟɢŮɘ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɞɡ ŮəɎůŰɞŰŮ ˊŬɟɎɔɞɜŰŬ əŬɘ Űɤɜ 

ŬɜŰɑůŰɞɘɢɤɜ əɨɟɘɤɜ űɡůɘəɩɜ ůɡɜɘůŰɤůɩɜ, ɎɟŬ əŬŰɎ ůɡɜɏˊŮɘŬ əŬɘ Űɤɜ űɡůɘəɩɜ 

ˊŬɟŬɛɏŰɟɤɜ əŬɘ Űɤɜ ɛŮɔŮɗɩɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŮ ŬɡŰɏɠ. 
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6. ɀȺȿȺɇȼ ŪȺȷɇɅɃɈ çȷɁȺɆȽɆè 

ɆŰɞ əŰɑɟɘɞ Űɞɡ ɗŮɎŰɟɞɡ çȯɜŮůɘɠè ŬɟɢɘəɎ ɐŰŬɜ ɏɜŬ űɖɛɘůɛɏɜɞ ŮůŰɘŬŰɧɟɘɞ Ŭˊɧ Űɘɠ 

Ŭɟɢɏɠ Űɞɡ 20ɞɡ ŬɘɩɜŬ, ɧˊɞɡ əŬɘ ɎɟɢɘůŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ. ȷˊɧ ŰŬ ɛɏůŬ Űɖɠ 

ŭŮəŬŮŰɑŬɠ Űɞɡ 1950 ŭɘŬɛɞɟűɩɗɖəŮ əŬɘ ɚŮɘŰɞɨɟɔɖůŮ ɏɜŬ ɗŮɟɘɜɧ ůɘɜŮɛɎ. ɇɞ 1959, ɛŮ 

Űɞɜ ŬɟɢɘŰŮəŰɞɜɘəɧ ůɢŮŭɘŬůɛɧ Űɞɡ ə. ȾɟɘɗŬɟɎ əŬŰŬůəŮɡɎůŰɖəŮ Űɞ ůɖɛŮɟɘɜɧ 

ɡˊɎɟɢɞɜ əɏɚɡűɞɠ əŬɘ ŭɘŬɛɞɟűɩɗɖəŮ ɏɜŬ ɢŮɘɛŮɟɘɜɧ ůɘɜŮɛɎ Ůɜɩ Űɞ ɗŮɟɘɜɧ 

ɛŮŰŬűɏɟɗɖəŮ ůŰɖɜ ŰŬɟɎŰůŬ Űɞɡ əŰɘɟɑɞɡ.  

ɇɞ ůɖɛŮɟɘɜɧ ɗɏŬŰɟɞ çȯɜŮůɘɠè ɔŮɜɜɐɗɖəŮ Űɞ 2004, ˊŬɑɟɜɞɜŰŬɠ Űɖ ɗɏůɖ Űɞɡ 

ɘůŰɞɟɘəɞɨ əɘɜɖɛŬŰɞɔɟɎűɞɡ ˊɞɡ ŬˊɞŰŮɚɞɨůŮ ɔɘŬ ŭŮəŬŮŰɑŮɠ ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ Űɤɜ 

əɘɜɖɛŬŰɞɔɟŬűɧűɘɚɤɜ ůŰɖɜ əŬɟŭɘɎ Űɤɜ ȷɛˊŮɚɞəɐˊɤɜ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛŮŰŬŰɟɞˊɐ 

ɏɔɘɜŮ Ŭˊɧ Űɞɜ ȳɛɘɚɞ ɉŬɟŬɔəɘɩɜɖ, ɛŮ ůŮɓŬůɛɧ ůŰɖɜ ŬɘůɗɖŰɘəɐ Űɞɡ ɢɩɟɞɡ Ůɜɧɠ 

əɚŬůɘəɞɨ əɘɜɖɛŬŰɞɔɟɎűɞɡ, əɎɜɞɜŰŬɠ ˊŬɟɎɚɚɖɚŬ Űɞ ɗɏŬŰɟɞ ɛɘŬ Ŭˊɧ Űɘɠ ˊɘɞ 

ůɨɔɢɟɞɜŮɠ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ Űɖɠ ȷɗɐɜŬɠ.  

ɇɞ ɗɏŬŰɟɞ ŮɔəŬɘɜɘɎůŰɖəŮ Űɞ 2005, ɛŮ ůɡɜɞɚɘəɐ ŮˊɘűɎɜŮɘŬ 2.500 Ű.ɛ. əŬɘ 

ɢɤɟɖŰɘəɧŰɖŰŬɠ 260 ɗɏůŮɤɜ, ɛŮ ˊɚŬŰŮɑŬ 165 əŬɘ ŮɝɩůŰɖ 95 ɗɏůŮɤɜ. 

ȼ ɜɏŬ Ůˊɞɢɐ Űɞɡ ɗŮɎŰɟɞɡ ɝŮəɑɜɖůŮ Űɞ 2012 ɧŰŬɜ ɞ ɖɗɞˊɞɘɧɠ ɇɎůɞɠ ȽɞɟŭŬɜɑŭɖɠ 

ŬɜɏɚŬɓŮ Űɖɜ əŬɚɚɘŰŮɢɜɘəɐ Űɞɡ ŭɘŮɨɗɡɜůɖ. ȼ ˊɟɩŰɖ ˊŬɟɎůŰŬůɖ ˊɞɡ ŬɜŮɓŬɑɜŮɘ, ɡˊɧ 

Űɖ ɜɏŬ ŭɘŮɨɗɡɜůɖ, ŮɑɜŬɘ Űɞɜ ɃəŰɩɓɟɘɞ Űɞɡ 2012 ɛŮ Űɞ ˊɞɚɡɓɟŬɓŮɡɛɏɜɞ ɏɟɔɞ 

çȾɎɗŮ ɄɏɛˊŰɖ əɨɟɘŮ ũəɟɖɜè, Űɞɡ ɇɕŮű ɀˊɎɟɞɜ. ȼ Ůɘŭɘəɐ ɖɢɖŰɘəɐ Űɖɠ ŬɑɗɞɡůŬɠ 

ŭɖɛɘɞɡɟɔŮɑ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ ɛɘŬ ɗŮŬŰɟɘəɐ ŮɛˊŮɘɟɑŬ çəɘɜɖɛŬŰɞɔɟŬűɘəɞɨè ɐɢɞɡ. 

ɆŰɞ ɘůɧɔŮɘɞ Űɞɡ ɗŮɎŰɟɞɡ ɚŮɘŰɞɡɟɔŮɑ űɞɡŬɔɘɏ ɛŮ ɛˊŬɟ əŬɘ ůɖɛŮɑɞ ˊɩɚɖůɖɠ 

ɏɜŰɡˊɞɡ əŬɘ ɖɢɖŰɘəɞɨ ɡɚɘəɞɨ. 
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ȺɘəɧɜŬ 6.1: EůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ ɗŮɎŰɟɞɡ çȯɜŮůɘɠè Ŭˊɧ Űɞɜ ŮɝɩůŰɖ. 

 

 

 

ȺɘəɧɜŬ 6.2: EůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ ɗŮɎŰɟɞɡ çȯɜŮůɘɠè. 
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ȺɘəɧɜŬ 6.3: ȺůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ ɗŮɎŰɟɞɡ çȯɜŮůɘɠè Ŭˊɧ Űɖ ůəɖɜɐ. 

 

 

 

ȺɘəɧɜŬ 6.4: EɝɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ ɗŮɎŰɟɞɡ çȯɜŮůɘɠè Ŭˊɧ Űɖ ȿŮɤűɧɟɞ ȾɖűɘůɑŬɠ. 
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ȺɘəɧɜŬ 6.5: (1) ȾɎŰɞɣɖ ŮɝɩůŰɖ  (2) ȾɎŰɞɣɖ ˊɚŬŰŮɑŬɠ  (3) ɇɞɛɐ 1-1 (4) ɇɞɛɐ ɧɚɞɡ 

Űɞɡ əŰɖɟɑɞɡ.       : ɘůɧŰɟɞˊɖ ˊɖɔɐ,  : əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ,     : ɗɏůŮɘɠ ɛɏŰɟɖůŮɘɠ. 

  

(1) 

 (2) 

 (3) 

 (4) 
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6.1 ūɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ 
 

Ƀɘ ɛŮŰɟɐůŮɘɠ Űɤɜ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 

ůɨɛűɤɜŬ ɛŮ Űɖɜ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ. 

ȰˊŮɘŰŬ ɏɔɘɜŮ ˊɘɜŬəɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ űŬɑɜŮŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɞ 

ɄŬɟɎɟŰɖɛŬ Ⱥ. ɆŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè ɏɔɘɜŬɜ 12 ɛŮŰɟɐůŮɘɠ. 

ɆŰɞɜ ˊɑɜŬəŬ 6.1 ˊɞɡ ŬəɞɚɞɡɗŮɑ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɚɧɔɞɘ Űɤɜ ɢɟɧɜɤɜ 

ŬɜŰɐɢɖůɖɠ ɢŬɛɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ (RTlow/RTmid) əŬɘ ɡɣɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ 

ůɡɢɜɞŰɐŰɤɜ (RThigh/RTmid). 

 

ɄɑɜŬəŬɠ 6.1: ȿɧɔɞɘ Űɤɜ ɢɟɧɜɤɜ ŬɜŰɐɢɖůɖɠ ɢŬɛɖɚɩɜ əŬɘ ɡɣɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ 

ůɡɢɜɞŰɐŰɤɜ ůŰɞ çȯɜŮůɘɠè. 

RTlow/RTmid 1,26 

RThigh/RTmid 0,74 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ŭɘŬɔɟɎɛɛŬŰŬ ɧɚŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ 

űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ, Űɧůɞ ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ɧůɞ əŬɘ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ. 
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ȺɘəɧɜŬ 6.6: ɀŮŰɟɐůŮɘɠ Űɞɡ ɚɧɔɞɡ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ 

80(E-to-L) ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè (Measurements of 80ms Early-to-Late sound 

ratio in theatre ñAnesisò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz),           

ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz),   C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. 

bands 2000, 4000 Hz).          ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).           ȾŬŰŮɡɗɡɜŰɘəɐ 

ˊɖɔɐ (directional source).           EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ əɚŬůɘəɐ ɛɞɡůɘəɐ (recommended values for 

classical music. 

 



 

[57] 
 

 

 

 

 

ȺɘəɧɜŬ 6.7: ɀŮŰɟɐůŮɘɠ Űɞɡ əɚɎůɛŬŰɞɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 50EEF ůŰɞ 

ɗɏŬŰɟɞ çȯɜŮůɘɠè (Measurements of the 50ms early energy fraction in theatre 

ñAnesisò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz), ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

(Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 2000, 4000 Hz).            

ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).              ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional source).             

EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ ŬɑɗɞɡůŬ ɞɛɘɚɑŬɠ (recommended values for speech intelligibility). 
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ȺɘəɧɜŬ 6.8: ɀŮŰɟɐůŮɘɠ Űɖɠ ŬˊɧůɓŮůɖɠ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɤɠ 

ˊɟɞɠ Űɖɜ ɏɜŰŬůɖ Űɞɡ ɐɢɞɡ ůŰɞ 1 ɛ. Ŭˊɧ Űɖɜ ˊɖɔɐ (0 dB), ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè 

(Measurements of the speech sound level Re speech level at 1 m. from source, 

in theatre ñAnesisò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz), ȸ. ɀŮůŬɑŮɠ 

ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 2000, 

4000 Hz).           ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).            ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ 

(directional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ: ȷ. ũɘŬ Űɘɠ ɢŬɛɖɚɏɠ ůɡɢɜ. ñ>-11 dBò, ȸ. ũɘŬ Űɘɠ 

ɛŮůŬɑŮɠ ůɡɢɜ. ñ>-23,5 dBò, C. ũɘŬ Űɘɠ ɡɣɖɚɏɠ ůɡɢɜ.    ñ>-18,5 dBò (recommended values: ȷ. For 

mean oct. bands 125, 250 Hz ñ>-11 dBò, B. For Mean 500, 1000 Hz ñ>-23,5 dBò, C. For Mean 

2000, 4000 Hz ñ>-18,5 dBò). 
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ȺɘəɧɜŬ 6.9: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 

(EDT) ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè (Measurements of the Early Decay Time in theatre 

ñAnesisò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz), ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

(Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 2000, 4000 Hz).             

ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source)             EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended 

values). 
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ȺɘəɧɜŬ 6.10: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ůɡɜŬɟŰɐůŮɘ Űɞɡ űɎůɛŬŰɞɠ 

ůɡɢɜɞŰɐŰɤɜ, ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè (Measurements of the Reverberation Time 

vs frequency spectrum, in theatre ñAnesisò).          ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional 

source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 

 

 

ȺɘəɧɜŬ 6.11: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 

ůɡɜŬɟŰɐůŮɘ Űɞɡ űɎůɛŬŰɞɠ ůɡɢɜɞŰɐŰɤɜ, ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè (Measurements 

of the Early Decay Time vs frequency spectrum, in theatre ñAnesisò).             

ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).            EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 

 

 

 

ȺɘəɧɜŬ 6.12: ȹɘɎɔɟŬɛɛŬ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè 

(Measurements of the background noise level in theatre ñAnesisò).  

         ȷɜŮəŰɧ ɧɟɘɞ Ò31 dBA (max. permissible value Ò31 dBA). 
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6.2 ɄŮɘɟɎɛŬŰŬ ŬɜŰɑɚɖɣɖɠ Űɖɠ ŬəɞɡůŰɘəɐɠ 

ȰɔɘɜŮ ŬɜɎɚɡůɖ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ, ŮɝɎɔɞɜŰŬɠ Ŭˊɧ ŭɨɞ ɏɤɠ ɏɝɘ (default Űɘɛɐ) 

ˊŬɟɎɔɞɜŰŮɠ. ȾŬŰŬɚɐɝŬɛŮ ɧŰɘ ɖ ŮɟɛɖɜŮɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɔɑɜŮŰŬɘ əŬɚɨŰŮɟŬ 

ɛɏůɤ Űɟɘɩɜ ˊŬɟŬɔɧɜŰɤɜ, ɞɘ ɞˊɞɑɞɘ ŮɑɜŬɘ ɘůɢɡɟɞɑ, ɝŮəɎɗŬɟɞɘ əŬɘ ŬɜŮɝɎɟŰɖŰɞɘ əŬɘ 

Ůɝɖɔɞɨɜ ůɡɜɞɚɘəɎ Űɞ 60,0% Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 6.2. 

ɄɑɜŬəŬɠ 6.2: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎɚɡůɖɠ ůŰɞ ɗɏŬŰɟɞ 

çȯɜŮůɘɠè (Results of factor analysis of data obtained during performance in 

Anesis Theatre). ȺˊɘɚɏɔɞɜŰŬɘ ůɡɜŰŮɚŮůŰɏɠ űɧɟŰɘůɖɠ ɛŮɔŬɚɨŰŮɟɞɘ Űɞɡ 0,50. ɇɞ ˊɞůɞůŰɧ Űɖɠ 

ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɞ əɎɗŮ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ 27.5, 25.5 əŬɘ 7% ŬɜŰɑůŰɞɘɢŬ. (Listed loadings 

are above 0,50. Percentage variance accounted for by each factor is 27.5, 25.5 and 7, 

respectively). 

 

F1: Ɉɣɖɚɐɠ ŬɜŰɐɢɖůɖɠƄ ɂɖɟɧɠ 0,87

ɀŮ ɧɔəɞ Ƅ ɉɤɟɑɠ ɧɔəɞ 0,83

ɀŮ ɡˊɧůŰŬůɖ Ƅ ɉɤɟɑɠ ɡˊɧůŰŬůɖ 0,80

Ʉɚɞɨůɘɞɠ Ƅ ɄŰɤɢɧɠ 0,78

ȿŬɛˊɟɧɠ Ƅ ɆəɞŰŮɘɜɧɠ 0,75

ũŮɛɎŰɞɠ Ƅ ȾŮɜɧɠ 0,64

Ɉɣɖɚɧɠ Ƅ ɉŬɛɖɚɧɠ 0,63

ȷˊɧɛŬəɟɞɠ Ƅ Ⱥɔɔɨɠ Ƅ 0,60

ɀŮ ŬɛŮůɧŰɖŰŬ Ƅ ȷˊɧɛŬəɟɞɠ 0,56

F2: ȺɡŭɘɎəɟɘŰɞɠ Ƅ ȹɡůŭɘɎəɟɘŰɞɠ 0,79

ȹɡůɢŮɟɐɠ ůŰɖɜ ŬəɟɧŬůɖƄ ȺɡɢŮɟɐɠ ůŰɖɜ ŬəɟɧŬůɖƄ 0,76

ɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ 

Ŭɜŭɟɘəɩɜ ɟɧɚɤɜ

Ƅ ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ ůŰɖɜ 

ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜ
0,74

ɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ 

ɔɡɜŬɘəŮɑɤɜ ɟɧɚɤɜ

Ƅ ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ ůŰɖɜ 

ŬəɟɧŬůɖ ɔɡɜŬɘəŮɑɤɜ ɟɧɚɤɜ
0,68

ȯɣɡɢɞɠ Ƅ ȻɤɜŰŬɜɧɠ Ƅ 0,67

ɀŮ ɡɣɖɚɐ ŬəɞɡůŰɧŰɖŰŬƄ ɀŮ ɢŬɛɖɚɐ ŬəɞɡůŰɧŰɖŰŬ0,63

ɀŮ əŬəɐ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖƄ ɀŮ əŬɚɐ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖƄ 0,59

ɄɟɞŰɘɛɖŰɏɞɠ Ƅ ɀɖ ˊɟɞŰɘɛɖŰɏɞɠ 0,59

ȹɘŬɡɔɐɠ Ƅ ɀˊŮɟŭŮɛɏɜɞɠ 0,59

ȺɝŬůɗŮɜɖɛɏɜɞɠ Ƅ ȹɡɜŬŰɧɠ Ƅ 0,59

ȹɡɜŬŰɧɠ Ƅ ȷŭɨɜŬɛɞɠ 0,58

ɄŰɤɢɧɠ ůŮ Űɞɜɘəɐ ˊɞɘɧŰɖŰŬƄ Ʉɚɞɨůɘɞɠ ůŮ Űɞɜɘəɐ ˊɞɘɧŰɖŰŬƄ 0,57

F3: ɇɟŬɢɨɠ Ƅ ɀŬɚŬəɧɠ 0,70

Ƀɝɨɠ Ƅ ɀɖ ɞɝɡɠ 0,60

ɆŰɟɞɔɔɡɚŮɛɏɜɞɠ Ƅ ȷɘɢɛɖɟɧɠ Ƅ 0,51

ɼ˂ʾ˃ʰˁʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ
ʅˎ˄ˍʶ˂ʶˋˍʷˌ 

˒ˈˊˍʽˋʹˌ
ʃʰˊʱʴ˖˄

ME ɃũȾɃ-

ɄȿɃɈɆȽɃɆ

ȺɈȾɅȽɁȺȽȷ

ɃɂɈūɋɁȽȷ-

ɇɅȷɉɈɇȼɇȷ
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ɄɑɜŬəŬɠ 6.3: ɇɡˊɘəɎ ůűɎɚɛŬŰŬ ŬɜɎ ˊŬɟɎɔɞɜŰŬ (Fi) ɔɘŬ Űɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè 

(standard error of loadings for each factor for theatre ñAnesisò).  

 
 

ɄŬɟɧŰɘ Űɞ Űɡˊɘəɧ ůűɎɚɛŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Űɞɡ Ñ0,50 (ɓɚ. ˊɑɜŬəŬ 6.4), ŮɛŮɑɠ 

ɗŮɤɟɐůŬɛŮ ɤɠ əɟɘŰɐɟɘɞ Űɞ 0,50 ŭɘɧŰɘ ɏŰůɘ ŮɟɛɖɜŮɨɞɜŰŬɘ ŬɟŰɘɧŰŮɟŬ ɞɘ ɛŮŰŬɓɚɖŰɏɠ. 

ũɘŬ əɎɗŮ ˊŬɟɎɔɞɜŰŬ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɨɔəɟɘůɖ Űɤɜ ŭŮɘəŰɩɜ ŬɜŰɑɚɖɣɖɠ 

ɛŮŰŬɝɨ Űɤɜ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ, ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ůŰŬŰɘůŰɘəɐɠ ɛŮɗɧŭɞɡ Űɖɠ ŬɜɎɚɡůɖɠ 

Űɖɠ ŭɘŬəɨɛŬɜůɖɠ [#]. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ űŬɑɜɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 6.4. 

 

ɄɑɜŬəŬɠ 6.4: ȷˊɞŰŮɚɏůɛŬŰŬ ŬɜɎɚɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè 

(Results of Variance Analysis for theatre ñAnesisò). 

Ɇɨɔəɟɘůɖ Űɤɜ ŭŮɘəŰɩɜ ŬɜŰɑɚɖɣɖɠ ɛŮŰŬɝɨ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ ɔɘŬ əɎɗŮ ˊŬɟɎɔɞɜŰŬ (comparison of 

subjective factor scores between test positions). 

ɄŬɟɎɔɤɜ F ( ůŰŬŰɘůŰɘəɧ ) 
ȺˊɑˊŮŭɞ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ 

F1 çɀŮ ɧɔəɞ ï Ʉɚɞɨůɘɞè 1,596 0,126 

F2 çȺɡəɟɑɜŮɘŬè 0,845 0,597 

F3 çɃɝɡűɤɜɑŬ ï ɇɟŬɢɨŰɖŰŬè 1,110 0,372 

 

6.3 ȺɟɛɖɜŮɑŬ əɘ Ŭɝɘɞɚɧɔɖůɖ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ əŬɘ ɛŮŰɟɐůŮɤɜ 

ŬɜŰɑɚɖɣɖɠ 
 

6.3.1 ȺɟɛɖɜŮɑŬ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ 

TŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ (RT) əɡɛɎɜɗɖəŬɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ 

ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ 0,64 sec ɏɤɠ 1,18 sec ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ, ɛŮ Űɞ ɛɏůɞ ɧɟɞ 

ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (RTmid) ɜŬ ŮɑɜŬɘ ůŰŬ 0,93 sec. ȳůɞɜ ŬűɞɟɎ ůŰɘɠ Űɘɛɏɠ 

ŬɡŰɏɠ, ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ ɞɟɑɤɜ ɔɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ ˊɞɡ ɗŮɤɟɞɨɜŰŬɘ ɞɘ ˊɘɞ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ ɔɘŬ Űɖɜ ɞɛɘɚɑŬ əŬɘ əŬŰô ŮˊɏəŰŬůɖ ɔɘŬ Űɞɜ ɗŮŬŰɟɘəɧ ɚɧɔɞ Ůɜɩ ɞɘ 

ŭŮɑəŰŮɠ ɢŬɛɖɚɏɠ ˊɟɞɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (RTlow/RTmid) əŬɘ ɡɣɖɚɏɠ ˊɟɞɠ ɛŮůŬɑŮɠ 

ůɡɢɜɧŰɖŰŮɠ (RThigh/RTmid), ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ŬˊɞŰɘɛɎŰŬɘ ɖ ɛɞɟűɐ Űɞɡ űɎůɛŬŰɞɠ, 

ŮɑɜŬɘ əɞɜŰɎ ůŰɖ ɛɞɜɎŭŬ, ŭɖɚŬŭɐ ɏɢɞɡɛŮ Űɖɜ ŮˊɘɗɡɛɖŰɐ əŬŰŬɜɞɛɐ Űɞɡ űɎůɛŬŰɞɠ.  

ɄŬɟɎɔɤɜ ɇɡˊɘəɧ ůűɎɚɛŬ

F1 çɀŮ ɧɔəɞ - Ʉɚɞɨůɘɞè0,314

F2 çȺɡəɟɑɜŮɘŬè 0,320

F3 çɇɟŬɢɨŰɖŰŬ - ɃɝɡűɤɜɑŬè0,327
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ȳůɞɜ ŬűɞɟɎ sŰɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (50EEF) ɞɘ ɛɏůŮɠ Űɘɛɏɠ Űɞɡ 

əɡɛɎɜɗɖəŬɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ 0,25 ɛɏɢɟɘ 0,53, ɛŮ ɛɏůɖ Űɘɛɐ ůŰɘɠ 

ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ  Űɞ 0,32 ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ, ɛɘəɟɧŰŮɟɖ Ŭˊɧ Űɖɜ ŮˊɘɗɡɛɖŰɐ 

Űɘɛɐ Űɞɡ 0,5. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŮɟɛɖɜŮɨŮŰŬɘ Ŭˊɧ Űɖɜ ɏɚɚŮɘɣɖ ŬɜŬəɚŬůŰɘəɩɜ 

ŮˊɘűŬɜŮɘɩɜ ůŰɞ ɢɩɟɞ Űɞɡ ɗŮɎŰɟɞɡ. ȷɜŰɑůŰɞɘɢŬ, ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ ɞɘ ɛɏůŮɠ 

Űɘɛɏɠ ůŮ ɧɚɞ Űɤɜ űɎůɛŬ Űɤɜ ůɡɢɜɞŰɐŰɤɜ əɡɛɎɜɗɖəŬɜ ůŮ ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ Ŭˊɧ 

ŬɡŰɏɠ Űɖɠ ɘůɧŰɟɞˊɖɠ,  Ŭˊɧ 0,11 ɛɏɢɟɘ 0,43, ɛŮ ɛɏůɞ ɧɟɞ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

Űɞ 0,32. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ ŮˊɘɓŮɓŬɘɩɜɞɡɜ ŬɡŰɧ ˊɞɡ 

ŬˊɞŰŮɚŮɑ əɞɘɜɐ Ŭɑůɗɖůɖ, ŭɖɚŬŭɐ ɧŰɘ ɖ ɛŮɟɑŭŬ Űɞɡ ŬəɟɞŬŰɖɟɑɞɡ ˊɟɞɠ Űɖɜ ɞˊɞɑŬ ɏɢŮɘ 

ůŰɟŬɛɛɏɜŬ ŰŬ ɜɩŰŬ Űɞɡ ɞ ɖɗɞˊɞɘɧɠ ŭŮ ŭɏɢŮŰŬɘ ŮˊŬɟəŮɑɠ ˊɟɩɘɛŮɠ ŬɜŬəɚɎůŮɘɠ. 

ũɘŬ Űɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ, 80(E-to-L), ɞɘ 

ɛɏůŮɠ Űɘɛɏɠ, Űɧůɞ ůŰɘɠ ɛŮůŬɑŮɠ ɧůɞ əŬɘ ůŰɘɠ ɡɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ, ŮɑɜŬɘ ŮɜŰɧɠ Űɤɜ 

ɞɟɑɤɜ ɔɘŬ Űɘɠ ɛŮŰɟɐůŮɘɠ ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ŬɚɚɎ əŬɘ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ. 

ȸɏɓŬɘŬ ŰŬ ŮˊɘɗɡɛɖŰɎ ɧɟɘŬ (Ŭˊɧ -2 ɏɤɠ 2 dB) Űɖɠ ˊŬɟŬɛɏŰɟɞɡ ŬɡŰɐɠ, ŬɜŬűɏɟɞɜŰŬɘ 

əɡɟɑɤɠ ůŮ ɛɞɡůɘəɏɠ ůəɖɜɏɠ. 

ɆɡɜŮɢɑɕɞɜŰŬɠ, ɔɘŬ Űɖɜ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɞɘ Űɘɛɏɠ 

ɓɟɑůəɞɜŰŬɘ Ůɝ ɞɚɞəɚɐɟɞɡ ŮɜŰɧɠ Űɤɜ ŮˊɘɗɡɛɖŰɩɜ ɞɟɑɤɜ ůŮ ɧɚŮɠ Űɘɠ ůɡɢɜɧŰɖŰŮɠ, 

Űɧůɞ ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ɧůɞ əŬɘ ɔɘŬ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ. ɆŰɞ ůɨɜɞɚɞ Űɞɡ 

űɎůɛŬŰɞɠ ɔɘŬ ɧɚŮɠ Űɘɠ ɗɏůŮɘɠ ɛɏŰɟɖůɖɠ, ɖ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ 

ɐɢɞɡ (G) ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ ɛɖŭŮɜɘəɐ əɡɟɑɤɠ ɚɧɔɤ Űɤɜ ŮɝŬɘɟŮŰɘəɎ ŬɜŬəɚŬůŰɘəɩɜ 

ůəɖɜɘəɩɜ ˊɞɡ ɐŰŬɜ ŮɔəŬŰŮůŰɖɛɏɜŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ɛɏŰɟɖůɖɠ. 

Ⱥˊɘˊɚɏɞɜ, ɛŮŰɟɐɗɖəŮ ůŰɎɗɛɖ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ (LAeq) ɑůɖ ɛŮ 23 dbA, ɖ ɞˊɞɑŬ 

ŭŮɜ ɝŮˊŮɟɜɎŮɘ Űɞ ŬɜɩŰŬŰɞ ɧɟɘɞ Űɤɜ 31 dbA. Ⱥŭɩ ŬɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ˊŬɟɧŰɘ Űɞ 

ɗɏŬŰɟɞ ɓɟɑůəŮŰŬɘ ˊɎɜɤ ůŰɖɜ ˊɞɚɡůɨɢɜŬůŰɖ ȿŮɤűɧɟɞ ȾɖűɘůɑŬɠ, ɛŮŰŬɝɨ Űɖɠ 

əŮɜŰɟɘəɐɠ Ůɘůɧŭɞɡ Űɞɡ əŰɘɟɑɞɡ əŬɘ Űɖɠ Ůɘůɧŭɞɡ ůŰɖ ɗŮŬŰɟɘəɐ ůəɖɜɐ, ɛŮůɞɚŬɓɞɨɜ ɞ 

ŭɘɎŭɟɞɛɞɠ ŬɚɚɎ əŬɘ Űɞ űɞɡŬɔɘɏ, ŭɟɩɜŰŬɠ ɏŰůɘ ůŬ ɕɩɜɖ ŬɜɎůɢŮůɖɠ. 

ɇɏɚɞɠ, ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ůŮ ɧɚŮɠ Űɘɠ Ůɘůɧŭɞɡɠ ˊɟɞɠ Űɞɜ ɢɩɟɞ Űɞɡ ɗŮɎŰɟɞɡ 

ɡ ɐ́ɟɢŮ ˊŬɢɘɎ ɖɢɞŬˊɞɟɟɞűɖŰɘəɐ əɞɡɟŰɑɜŬ Űɧůɞ ɔɘŬ Űɖɜ ˊŮɟŬɘŰɏɟɤ ˊɟɞůŰŬůɑŬ Ŭˊɧ 

ŮɝɤŰŮɟɘəɞɨɠ ɗɞɟɨɓɞɡɠ ɧůɞ əŬɘ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ Űɞɡ ɗŮɎŰɟɞɡ. 

 

6.3.2 ȺɟɛɖɜŮɑŬ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŬɜŰɑɚɖɣɖɠ 

ȳůɞɜ ŬűɞɟɎ ůŰɘɠ ɛŮŰɟɐůŮɘɠ ŬɜŰɑɚɖɣɖɠ, ůŰɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè ŮɝɐɢɗɖůŬɜ ŰɟŮɘɠ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ Ůɝɖɔɞɨɜ Űɞ 59,89% Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. Ƀ ɘůɢɡɟɧŰŮɟɞɠ 

ˊŬɟɎɔɤɜ ŮɑɜŬɘ ɞ F1 çɀŮ ɧɔəɞ ï Ʉɚɞɨůɘɞè əɘ ŬɜŬűɏɟŮŰŬɘ ůŮ ɐɢɞ ɛŮ ŬɜŰɐɢɖůɖ, ɛŮ 
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ɧɔəɞ əŬɘ ɡˊɧůŰŬůɖ, ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ əɚɑɛŬəŮɠ çɈɣɖɚɐɠ ȷɜŰɐɢɖůɖɠ - ɂɖɟɧɠè, 

çɀŮ ɧɔəɞ - ɉɤɟɑɠ ɧɔəɞè, çɀŮ ɡˊɞůŰŬůɖ - ɉɤɟɑɠ ɡˊɧůŰŬůɖè, çɄɚɞɨůɘɞɠ - 

ɄŰɤɢɧɠè əŬɘ çȿŬɛˊɟɧɠ - ɆəɞŰŮɘɜɧɠè, ɞ ɞˊɞɑɞɠ ŮɝɖɔŮɑ Űɞ 27,34% Űɖɠ ůɡɜɞɚɘəɐɠ 

ŭɘŬəɨɛŬɜůɖɠ.  

ȷəɞɚɞɡɗŮɑ ɞ ˊŬɟɎɔɤɜ F2 çȺɡəɟɑɜŮɘŬè ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖɜ ŮɡɢɏɟŮɘŬ ůŰɖɜ 

ŬəɟɧŬůɖ, Űɖɜ ŮɡəɟɑɜŮɘŬ əŬɘ Űɖ ɕɤɜŰɎɜɘŬ, ɛŮ ɏɜɜɞɘŮɠ ɧˊɤɠ ŮɡŭɘɎəɟɘŰɞɠ, ɕɤɜŰŬɜɧɠ, 

ŮɡɢŮɟɐɠ ůŰɖɜ ŬəɟɧŬůɖ, Ůɡəɟɘɜɐɠ, ŭɘŬɡɔɐɠ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ əɚɑɛŬəŮɠ 

çȺɡŭɘɎəɟɘŰɞɠ - ȹɡůŭɘɎəɟɘŰɞɠè, çȹɡůɢŮɟɐɠ ůŰɖɜ ŬəɟɧŬůɖ ï ȺɡɢŮɟɐɠ ůŰɖɜ 

ŬəɟɧŬůɖè əŬɘ çɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜ ï ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ 

ůŰɖɜ ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜè, ɞ ɞˊɞɑɞɠ ŮɝɖɔŮɑ Űɞ 25,42% Űɖɠ ůɡɜɞɚɘəɐɠ 

ŭɘŬəɨɛŬɜůɖɠ.  

Ƀ ŰɟɑŰɞɠ ˊŬɟɎɔɤɜ, F3 çɃɝɡűɤɜɑŬ - ɇɟŬɢɨŰɖŰŬè ˊŮɟɘɔɟɎűŮɘ Űɞ ˊɧůɞ ŰɟŬɢɨɠ, 

Ŭɘɢɛɖɟɧɠ əŬɘ ɞɝɨɠ ŮɑɜŬɘ ɞ ɐɢɞɠ əɘ ŮɝɖɔŮɑ Űɞ 7,13% Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ. 

ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɘɠ əɚɑɛŬəŮɠ çɇɟŬɢɨɠ - ɀŬɚŬəɧɠè, çɃɝɨɠ - ɀɖ ɞɝɨɠè, 

çɆŰɟɞɔɔɡɚŮɛɏɜɞɠ - ȷɘɢɛɖɟɧɠè, çɀŮ ˊŬɟɞɡůɑŬ ɗɞɟɨɓɞɡ - ɀŮ ŬˊɞɡůɑŬ ɗɞɟɨɓɞɡè. 

ȺɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ ɗɏŬŰɟɞ Ŭˊɧ ŰŬ ŰɟɑŬ ˊɞɡ ɛŮɚŮŰɐůŬɛŮ, Űɞ ɞˊɞɑɞ ŮɛűŬɜɑɕŮɘ Űɖɜ 

ɏɜɜɞɘŬ Űɞɡ ɗɞɟɨɓɞɡ ɛŮ ɡɣɖɚɐ űɧɟŰɘůɖ əɘ ŬɡŰɧ ɗŮɤɟɞɨɛŮ ɧŰɘ ɏɔɘɜŮ ŭɘɧŰɘ ˊɟɧəŮɘŰŬɘ 

ɔɘŬ ɗɏŬŰɟɞ ɛŮɔɎɚɤɜ ŭɘŬůŰɎůŮɤɜ, ɎɟŬ əŬɘ ɡɣɖɚɐɠ ŬɜŰɐɢɖůɖɠ Ůɜɩ Ůˊɘˊɚɏɞɜ, ɚɧɔɤ 

Űɞɡ ɢŬɛɖɚɞɨ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ ˊɞɡ ɛŮŰɟɐɗɖəŮ əŬŰɎ Űɘɠ űɡůɘəɏɠ ɛŮŰɟɐůŮɘɠ, ɔɑɜŮŰŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ŬɘůɗɖŰɐ ůŰɞ Ŭɜɗɟɩˊɘɜɞ ŬɡŰɑ ɖ ˊŬɟɞɡůɑŬ ɗɞɟɨɓɞɡ. 

Ⱥˊɘˊɚɏɞɜ, ˊɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɞɘ ɢŬɟŬəŰɖɟɘůɛɞɑ ɔɘŬ Űɖ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖ 

əŬɘ Űɖɜ ˊɟɞŰɑɛɖůɖ ɓɟɑůəɞɜŰŬɘ ůŰɞɜ ˊŬɟɎɔɞɜŰŬ F2 çȺɡəɟɑɜŮɘŬè, ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ 

ɧŰɘ ɔɘŬ Űɞ əɞɘɜɧ ůɖɛŬɜŰɘəɧŰŮɟɞ ɟɧɚɞ ůŰɖɜ əŬɚɐ ŬəɞɡůŰɘəɐ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ 

ɗŮɎŰɟɞɡ ɏˊŬɘɝŮ ɟɧɚɞ ɖ ŮɡəɟɑɜŮɘŬ, ɖ əŬɗŬɟɧŰɖŰŬ əŬɘ ɖ ŮɡɢɏɟŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ. 

ŪŮɤɟɞɨɛŮ ɧŰɘ ɖ ŮɟɛɖɜŮɑŬ Űɞɡ ɖɗɞˊɞɘɞɨ ˊɞɡ ɡˊɞŭɨŮŰŬɘ Űɞɜ ɗŮɑɞ Űɞɡ ȯɛɚŮŰ ůŰɖɜ 

ˊŬɟɎůŰŬůɖ [ɄȷɅ.Ȼ]. ŭɖɛɘɞɨɟɔɖůŮ ůŰɞ əɞɘɜɧ ŬɡŰɐ Űɖɜ ŮɜŰɨˊɤůɖ, ŭɘɧŰɘ ɛɘɚɞɨůŮ 

ůɡɜɤɛɞŰɘəɎ, ɔɟɐɔɞɟŬ, ɓɘŬůŰɘəɎ əŬɘ ɛˊŮɟŭŮɛɏɜŬ, ɤɠ ɛɏɟɞɠ Űɞɡ ɟɧɚɞɡ Űɞɡ.  

ɇɏɚɞɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŰɞɜɑůɞɡɛŮ ɧŰɘ, ɛŮ ɓɎůɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ˊɑɜŬəŬ 

6.4, ŬˊŮŭŮɑɢɗɖ ɧŰɘ Ŭˊɧ ɗɏůɖ ɛɏŰɟɖůɖɠ ůŮ ɗɏůɖ ɛɏŰɟɖůɖɠ ŭŮɜ ŮɛűŬɜɑɕŮŰŬɘ 

ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ɛŮŰŬɓɞɚɐ ůŰɞɜ Űɟɧˊɞ ˊɞɡ ɞɘ ɗŮŬŰɏɠ ŬɜŰɘɚɐűɗɖəŬɜ Űɖɜ 

ŬəɞɡůŰɘəɐ əŬɘ Űɖ ɛŮŰɏűɟŬůŬɜ ɛŮ Űɞɡɠ ŰɟŮɘɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊŬɟɐɢɗɖůŬɜ 

(ˊɑɜŬəŬɠ 6.2). 

  



 

[65] 
 

6.4 ɆɡɛˊŮɟɎůɛŬŰŬ 
 

ȷɟɢɘəɎ űŬɑɜŮŰŬɘ ɧŰɘ ɞ ɢɟɧɜɞɠ ŬɜŰɐɢɖůɖɠ (RT) ůŰɘɠ ɢŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ ŮɑɜŬɘ 

Ŭɡɝɖɛɏɜɞɠ əŬɘ ŮəŰɧɠ Űɤɜ ŮˊɘɗɡɛɖŰɩɜ ɞɟɑɤɜ. ȾŬŰɎ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɞɘ ɚɧɔɞɘ 

RTlow/RTmid əŬɘ RTmid/RThigh ŭŮɜ ŮɑɜŬɘ əɞɜŰɎ ůŰɖɜ ɛɞɜɎŭŬ ɎɟŬ Űɞ ɖɢɖŰɘəɧ ˊŮŭɑɞ 

ŮɑɜŬɘ ɛɖ ůɡɜŮˊɑˊŮŭɞ əŬŰɎ ɛɐəɞɠ Űɤɜ ůɡɢɜɞŰɐŰɤɜ. ɇŬ ŬɜɤŰɏɟɤ ŮɟɛɖɜŮɨɞɜŰŬɘ Ŭˊɧ 

Űɞɜ ɛŮɔɎɚɞ ɧɔəɞ əŬɘ ɨɣɞɠ Űɞɡ ɗŮɎŰɟɞɡ əŬɘ Űɖɜ ˊŬɟɞɡůɑŬ ˊɞɟɤŭɩɜ 

ŬˊɞɟɟɞűɖŰɘəɩɜ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ əɡɟɑɤɠ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ůŰɘɠ ɛŮůŬɑŮɠ əŬɘ ɡɣɖɚɏɠ 

ůɡɢɜɧŰɖŰŮɠ. Ƀ ɢɩɟɞɠ ɧˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɚɧɔɞɡ Űɤɜ 

ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ (80Ⱥ-to-L) ŭŮɜ ɗŮɤɟŮɑŰŬɘ 

əŬŰɎɚɚɖɚɞɠ ɔɘŬ ŭɘŮɝŬɔɤɔɐ ɛɞɡůɘəɩɜ ŭɟɩɛŮɜɤɜ.  

Ⱥˊɘˊɚɏɞɜ, ɖ ɏɚɚŮɘɣɖ ŬɜŬəɚŬůŰɘəɩɜ ŮˊɘűŬɜŮɘɩɜ ůŰɞ ɗɏŬŰɟɞ ŮɑɜŬɘ ŮɛűŬɜɐɠ Ŭˊɧ 

Űɘɠ ɘŭɘŬɑŰŮɟŬ ɢŬɛɖɚɏɠ əŬɘ ŮəŰɧɠ ɞɟɑɤɜ Űɘɛɏɠ Űɞɡ 50EEF, ɤůŰɧůɞ Űɞ ɔŮɔɞɜɧɠ ˊɤɠ 

ɏɢɞɡɛŮ ɘəŬɜɞˊɞɘɖŰɘəɐ ˊŰɩůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ G əŬŰŬŭŮɘəɜɨŮɘ Űɞɜ 

Ůɡɜɞɥəɧ ɟɧɚɞ ˊɞɡ ˊŬɑɕɞɡɜ ɞɘ ɛɘəɟɏɠ ŬˊɞůŰɎůŮɘɠ Űɤɜ ɗɏůŮɤɜ Ŭˊɧ Űɖ ůəɖɜɐ. 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ ŬɜŰɑɚɖɣɖɠ ˊɟɞɏəɡɣŮ ɧŰɘ ɖ ŬɜŰɑɚɖɣɖ Űɖɠ 

ŬəɞɡůŰɘəɐɠ ŮɟɛɖɜŮɨŮŰŬɘ əŬɚɨŰŮɟŬ ɛɏůɤ Űɟɘɩɜ ˊŬɟŬɔɧɜŰɤɜ. ɀɏůɤ Űɖɠ ɛŮɗɧŭɞɡ  

ŬɜɎɚɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ  ˊɟɞəɨˊŰŮɘ ɧŰɘ ɛŮŰŬɝɨ Űɤɜ ɗɏůŮɤɜ Űɞɡ ɗŮɎŰɟɞɡ ŭŮɜ 

ɡˊɎɟɢŮɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ, ɎɟŬ ɧˊɞɡ əŬɘ ɜŬ əɎŰůŮɘ ɞ ɗŮŬŰɐɠ ɗŬ 

ŬɜŰɘɚɖűɗŮɑ Űɖɜ ŬəɞɡůŰɘəɐ ɛŮ Űɞɜ ɑŭɘɞ Űɟɧˊɞ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŮɑɜŬɘ ŬˊɧɟɟɞɘŬ 

ŮˊɘŰɡɢɖɛɏɜɞɡ ůɢŮŭɘŬůɛɞɨ. 

ɇɏɚɞɠ, űŬɑɜŮŰŬɘ ɧŰɘ Űɞ ɗɏŬŰɟɞ ŮɑɜŬɘ ɖɢɞˊɟɞůŰŬŰŮɡɛɏɜɞ Ŭˊɧ Űɞɜ ŬůŰɘəɧ ɗɧɟɡɓɞ, 

Ŭűɞɨ ɖ Űɘɛɐ Űɞɡ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ ŮɑɜŬɘ ůŰŬ 23 dBA, ɔŮɔɞɜɧɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖ 

ɕɩɜɖ ŬɜɎůɢŮůɖɠ (űɞɡŬɔɘɏ) ɛŮŰŬɝɨ Űɖɠ ŬɑɗɞɡůŬɠ əŬɘ Űɖɠ ȿ. ȾɖűɘůɑŬɠ. 
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7. ɀȺȿȺɇȼ ŪȺȷɇɅɃɈ çɀȽȾɅɃ ɄȷȿȿȷɆè 
 

ɇɞ çɀɘəɟɧ ɄŬɚɚɎɠè ŮɑɜŬɘ ɛɘŬ ɜɏŬ, ɛɘəɟɐ ɗŮŬŰɟɘəɐ ůəɖɜɐ ŬɛűɘɗŮŬŰɟɘəɞɨ Űɨˊɞɡ 

ůŰɖɜ ȷɗɐɜŬ, ˊɞɡ ɏɢŮɘ əŬŰŬűɏɟŮɘ ɜŬ əŮɟŭɑůŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɞɡ ɗŮŬŰɟɧűɘɚɞɡ 

əɞɘɜɞɨ, ɚɧɔɤ Űɤɜ ˊŬɟŬůŰɎůŮɤɜ ˊɞɡ ŬɜŮɓɎɕŮɘ, ŬɚɚɎ əŬɘ Űɖɠ ŮɝŬɘɟŮŰɘəɎ ɓɞɚɘəɐɠ 

Űɞɡ ɗɏůɖɠ, ůŰɖɜ əŬɟŭɘɎ Űɖɠ ȷɗɐɜŬɠ. ɂŮəɑɜɖůŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Űɞ 2005 ůŰɞ 

ˊɚŬɑůɘɞ Űɖɠ ŬɜŬəŬɑɜɘůɖɠ Űɞɡ ɗŮɎŰɟɞɡ çɄŬɚɚɎɠè ɤɠ ŮɜŬɚɚŬəŰɘəɐ ůəɖɜɐ, ɛŮ ˊɟɩŰɖ 

ˊŬɟɎůŰŬůɖ Űɖɜ əɤɛɤŭɑŬ çTransitè, Űɞɡ Ūɞŭɤɟɐ ȷɗŮɟɑŭɖ. 

ɇɞ çɀɘəɟɧ ɄŬɚɚɎɠè ɏɢŮɘ Ůɑůɞŭɞ Ŭˊɧ Űɖ ůŰɞɎ Ɇˊɡɟɞɛɐɚɘɞɡ, ůŰɞ ˊɚɎɘ Űɖɠ 

ȸɞɡəɞɡɟŮůŰɑɞɡ, ůŰɞ əŰɑɟɘɞ Űɞɡ ɀŮŰɞɢɘəɞɨ ɇŬɛŮɑɞɡ ɆŰɟŬŰɞɨ (ɀɇɆ) ɜɡɜ City Link, 

əŬɘ ɓɟɑůəŮŰŬɘ ŭɑˊɚŬ Ŭˊɧ ɏɜŬ Ɏɚɚɞ ɘůŰɞɟɘəɧ ɗɏŬŰɟɞ Űɖɠ ȷɗɐɜŬɠ, Űɞ ɗɏŬŰɟɞ çȷɚɑəɖè. 

ɇɞ çɀɘəɟɧ ɄŬɚɚɎɠè ŮɑɜŬɘ ɏɜŬɠ ˊɞɚɨ ɕŮůŰɧɠ əŬɘ űɘɚɧɝŮɜɞɠ ɢɩɟɞɠ, ɛɑŬ ɗŮŬŰɟɘəɐ 

ůəɖɜɐ ɛŮ 330 ɗɏůŮɘɠ-əŬɜŬˊɏŭŮɠ, ɔɘŬ ɎɜŮŰɖ əŬɘ ɢŬɚŬɟɐ ˊŬɟŬəɞɚɞɨɗɖůɖ. Ƀ ɢɩɟɞɠ 

ŬɡŰɧɠ ɐŰŬɜ ŬɟɢɘəɎ ŬˊɞɗɖəŮɡŰɘəɧɠ ɢɩɟɞɠ Űɞɡ ɀɇɆ, Ůɜ ůɡɜŮɢŮɑŬ Űɞ 1992 

ɛŮŰŬŰɟɎˊɖəŮ ůŰɞ ˊɟɩɖɜ ɜɡɢŰŮɟɘɜɧ əɚŬɛˊ çɆˊɎɟŰŬəɞɠè əŬɘ ɏˊŮɘŰŬ, ɛŮŰɎ Ŭˊɧ 

Ůɘŭɘəɐ ɛŮɚɏŰɖ Űɞɡ ũɘɩɟɔɞɡ ũŬɓŬɚɎ əŬɘ Űɞɡ ũɘɎɜɜɖ ɀɞɡɟɑəɖ, ŮɝŮɚɑɢɗɖəŮ ůŮ ɛɘŬ 

ŬɛűɘɗŮŬŰɟɘəɐ, ŰɟɑˊɚŮɡɟɖ ŬɛűɘɗŮŬŰɟɘəɐ ŬɑɗɞɡůŬ ɛŮ űɞɡŬɔɘɏ əŬɘ ɢɩɟɞ ŬɜŬɛɞɜɐɠ ɔɘŬ 

Űɞɡɠ ɗŮŬŰɏɠ. ɆŰɞɜ ɢɩɟɞ ɚŮɘŰɞɡɟɔŮɑ əŬɘ ɏɜŬ ɛɘəɟɧ ɛˊŬɟ ɔɘŬ ˊɞŰɎ əŬɘ ŬɜŬɣɡəŰɘəɎ 

əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ŭɘŬɚŮɑɛɛŬŰɞɠ. ȷɝɑɕŮɘ Ůˊɑůɖɠ ɜŬ ŮɘˊɤɗŮɑ ɧŰɘ ɧɚɞɘ ɞɘ ɢɩɟɞɘ Űɞɡ 

ɗŮɎŰɟɞɡ ˊɟɞůűɏɟɞɡɜ ɎɛŮůɖ ˊɟɧůɓŬůɖ ůŮ ɎŰɞɛŬ ɛŮ Ůɘŭɘəɏɠ ŬɜɎɔəŮɠ, əŬɗɩɠ ůŰɖɜ 

ŬɜŬəŬŰŬůəŮɡɐ Űɞɡ ɢɩɟɞɡ ŰɞˊɞɗŮŰɐɗɖəŬɜ Ůɘŭɘəɞɑ ŬɜŮɚəɡůŰɐɟŮɠ ˊɞɡ ɞŭɖɔɞɨɜ ůŰɞ 

űɞɡŬɔɘɏ əŬɘ Űɖɜ ˊɚŬŰŮɑŬ Űɞɡ ɗŮɎŰɟɞɡ. 

ɇŬ ɏɟɔŬ ˊɞɡ ɏɢɞɡɜ ŬɜɏɓŮɘ ůŰɞ ɗɏŬŰɟɞ Űɖɠ ůŰɞɎɠ Ɇˊɡɟɞɛɐɚɘɞɡ Ŭɜɐəɞɡɜ əŬŰɎ 

əɨɟɘɞ ɚɧɔɞ ůŰɞ ɛɞɜŰɏɟɜɞ Ůɚɚɖɜɘəɧ ɗɏŬŰɟɞ, ɛŮ ɜɏɞɡɠ ŬɚɚɎ əŬɘ ɐŭɖ əŬŰŬɝɘɤɛɏɜɞɡɠ 

ŭɖɛɘɞɡɟɔɞɨɠ əŬɘ əŬɚɚɘŰɏɢɜŮɠ ɜŬ ɝŮŭɘˊɚɩɜɞɡɜ ŰŬɚɏɜŰɞ Űɞɡɠ, ŬɚɚɎ əŬɘ ɜŬ 

ˊŬɟɞɡůɘɎɕɞɡɜ ŰŬ əŬɘɜɞɨɟɘŬ Űɞɡɠ ɏɟɔŬ ůŰɞ ɘŭɘŬɑŰŮɟŬ ɗŮŬŰɟɧűɘɚɞ ȷɗɖɜŬɥəɧ əɞɘɜɧ. 

ȼ ˊɟɧůɓŬůɖ ůŰɞ ɀɘəɟɧ ɄŬɚɚɎɠ ŮɑɜŬɘ ŬɟəŮŰɎ Ůɨəɞɚɖ, ɚɧɔɤ Űɖɠ əɞɜŰɘɜɐɠ Űɞɡ 

ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɞ ůŰŬɗɛɧ Űɞɡ ɀŮŰɟɧ, ɇɟŬɛ əŬɘ Űɞɡɠ ůŰŬɗɛɞɨɠ ɛŮŰŮˊɘɓɑɓŬůɖɠ 

ɚŮɤűɞɟŮɑɤɜ ůŰɞ ɆɨɜŰŬɔɛŬ. 

 

 

 

 



 

[68] 
 

 

ȺɘəɧɜŬ 7.1: ȺůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ çɀɘəɟɞɨ ɄŬɚɚɎɠè Ŭˊɧ Űɖɜ ˊɚŬŰŮɑŬ. 

 

 

 

 

ȺɘəɧɜŬ 7.2: ȺůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ çɀɘəɟɞɨ ɄŬɚɚɎɠè Ŭˊɧ Űɖɜ ˊɚŬŰŮɑŬ. 
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ȺɘəɧɜŬ 7.3: ȺůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ çɀɘəɟɞɨ ɄŬɚɚɎɠè Ŭˊɧ Űɖ ůəɖɜɐ. 

 

 

 

ȺɘəɧɜŬ 7.4: ȺɝɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɞɡ çɀɘəɟɞɨ ɄŬɚɚɎɠè Ŭˊɧ Űɖɜ ɞŭɧ ȷɛŮɟɘəɐɠ, ɧˊɞɡ 

ŬˊɞŰɡˊɩɜŮŰŬɘ əɘ ɖ Ůɑůɞŭɞɠ Űɞɡ ɗŮɎŰɟɞɡ ˊɞɡ ɞŭɖɔŮɑ ůŰɞɜ ɡˊɧɔŮɘɞ ɢɩɟɞ ɧˊɞɡ əŬɘ 

ůŰŮɔɎɕŮŰŬɘ. 
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ȺɘəɧɜŬ 7.5: ȼ əɎŰɞɣɖ (1) əŬɘ ɖ Űɞɛɐ ȷȷô (2) Űɞɡ çɀɘəɟɞɨ ɄŬɚɚɎɠè.  

    : ɘůɧŰɟɞˊɖ ˊɖɔɐ,  : əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ,     : ɗɏůŮɘɠ ɛɏŰɟɖůŮɘɠ. 

 

 

 

 

 

 

 

(1) 

(2) 
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7.1 ūɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ 

Ƀɘ ɛŮŰɟɐůŮɘɠ Űɤɜ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 

ůɨɛűɤɜŬ ɛŮ Űɖɜ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ. 

ȰˊŮɘŰŬ ɏɔɘɜŮ ˊɘɜŬəɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ űŬɑɜŮŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɞ 

ɄŬɟɎɟŰɖɛŬ Ⱥ. ɆŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè ɏɔɘɜŬɜ 6 ɛŮŰɟɐůŮɘɠ. 

ɆŰɞɜ ˊɑɜŬəŬ 6.1 ˊɞɡ ŬəɞɚɞɡɗŮɑ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɚɧɔɞɘ Űɤɜ ɢɟɧɜɤɜ 

ŬɜŰɐɢɖůɖɠ ɢŬɛɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ (RTlow/RTmid) əŬɘ ɡɣɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ 

ůɡɢɜɞŰɐŰɤɜ (RThigh/RTmid). 

 

ɄɑɜŬəŬɠ 7.1: ȿɧɔɞɘ Űɤɜ ɢɟɧɜɤɜ ŬɜŰɐɢɖůɖɠ ɢŬɛɖɚɩɜ əŬɘ ɡɣɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ 

ůɡɢɜɞŰɐŰɤɜ ůŰɞ çɀɘəɟɧ ɄŬɚɚɎɠè. 

RTlow/RTmid 0,85 

RThigh/RTmid 1,07 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ŭɘŬɔɟɎɛɛŬŰŬ ɧɚŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ 

űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ, Űɧůɞ ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ɧůɞ əŬɘ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ. 
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ȺɘəɧɜŬ 7.6: ɀŮŰɟɐůŮɘɠ Űɞɡ ɚɧɔɞɡ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ 

80(E-to-L) ůŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè (Measurements of 80ms Early-to-Late 

sound ratio in theatre ñMikro Pallasò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 

250 Hz), ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ 

(Mean, oct. bands 2000, 4000 Hz).          ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).           

ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional source)       EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ əɚŬůɘəɐ ɛɞɡůɘəɐ 

(recommended values for classical music). 
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ȺɘəɧɜŬ 7.7: ɀŮŰɟɐůŮɘɠ Űɞɡ əɚɎůɛŬŰɞɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 50EEF ůŰɞ 

ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè (Measurements of the 50ms early energy fraction in 

theatre ñMikro Pallasò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz),                

ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. 

bands 2000, 4000 Hz).            ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).             ȾŬŰŮɡɗɡɜŰɘəɐ 

ˊɖɔɐ (directional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ ŬɑɗɞɡůŬ ɞɛɘɚɑŬɠ (recommended values 

for speech intelligibility). 

 

 

 

 



 

[74] 
 

 

 

 

ȺɘəɧɜŬ 7.8: ɀŮŰɟɐůŮɘɠ Űɖɠ ŬˊɧůɓŮůɖɠ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɤɠ 

ˊɟɞɠ Űɖɜ ɏɜŰŬůɖ Űɞɡ ɐɢɞɡ ůŰɞ 1 ɛ. Ŭˊɧ Űɖɜ ˊɖɔɐ (0 dB), ůŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ 

ɄŬɚɚɎɠè (Measurements of the speech sound level Re speech level at 1 m. 

from source, in theatre ñMikro Pallasò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 

250 Hz), ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ 

(Mean, oct. bands 2000, 4000 Hz).           ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).            

ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ: ȷ. ũɘŬ Űɘɠ ɢŬɛɖɚɏɠ 

ůɡɢɜ. ñ>-11 dBò, ȸ. ũɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜ.  ñ>-23,5 dBò, C. ũɘŬ Űɘɠ ɡɣɖɚɏɠ ůɡɢɜ. ñ>-18,5 dBò 

(recommended values: ȷ. For mean oct. bands 125, 250 Hz ñ>-11 dBò, B. For Mean 500, 1000 

Hz ñ>-23,5 dBò, C. For Mean 2000, 4000 Hz ñ>-18,5 dBò). 
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ȺɘəɧɜŬ 7.9: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 

(EDT) ůŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè (Measurements of the Early Decay Time in 

theatre ñMikro Pallasò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz), ȸ. 

ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. 

bands 2000, 4000 Hz).             ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source). 

 EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 
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ȺɘəɧɜŬ 7.10: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ůɡɜŬɟŰɐůŮɘ Űɞɡ űɎůɛŬŰɞɠ 

ůɡɢɜɞŰɐŰɤɜ, ůŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè (Measurements of the Reverberation 

Time vs frequency spectrum, in theatre ñMikro Pallasò).      ȽůɧŰɟɞˊɖ ˊɖɔɐ 

(omnidirectional source). EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 

 

 

ȺɘəɧɜŬ 7.11: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 

ůɡɜŬɟŰɐůŮɘ Űɞɡ űɎůɛŬŰɞɠ ůɡɢɜɞŰɐŰɤɜ, ůŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè 

(Measurements of the Early Decay Time vs frequency spectrum, in theatre 

ñMikro Pallasò).             ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source). EˊɘɗɡɛɖŰɎ ɧɟɘŬ 

(recommended values). 

 

 

 

ȺɘəɧɜŬ 7.11: ȹɘɎɔɟŬɛɛŬ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ ůŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè 

(Measurements of the background noise level in theatre ñMikro Pallasò). 

           ȷɜŮəŰɧ ɧɟɘɞ Ò31 dBA (recommended values Ò31 dBA). 



 

[77] 
 

7.2 ɄŮɘɟɎɛŬŰŬ ŬɜŰɑɚɖɣɖɠ Űɖɠ ŬəɞɡůŰɘəɐɠ 

ȰɔɘɜŮ ŬɜɎɚɡůɖ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ, ŮɝɎɔɞɜŰŬɠ Ŭˊɧ ŭɨɞ ɏɤɠ ɏɝɘ (default Űɘɛɐ) 

ˊŬɟɎɔɞɜŰŮɠ. ȾŬŰŬɚɐɝŬɛŮ ɧŰɘ ɖ ŮɟɛɖɜŮɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɔɑɜŮŰŬɘ əŬɚɨŰŮɟŬ 

ɛɏůɤ Űɟɘɩɜ ˊŬɟŬɔɧɜŰɤɜ, ɞɘ ɞˊɞɑɞɘ ŮɑɜŬɘ ɘůɢɡɟɞɑ, ɝŮəɎɗŬɟɞɘ əŬɘ ŬɜŮɝɎɟŰɖŰɞɘ əŬɘ 

Ůɝɖɔɞɨɜ ůɡɜɞɚɘəɎ Űɞ 60,5% Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 7.2. 

ɄɑɜŬəŬɠ 7.2: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎɚɡůɖɠ ůŰɞ ɗɏŬŰɟɞ 

çɀɘəɟɧ ɄŬɚɚɎɠè (Results of factor analysis of data obtained during 

performance in theatre ñMikro Pallasò). Ƀɘ ůɡɜŰŮɚŮůŰɏɠ űɧɟŰɘůɖɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɘ Ŭˊɧ 0,50. ɇɞ ˊɞůɞůŰɧ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɞ əɎɗŮ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ 

31, 17.5 əŬɘ 12% ŬɜŰɑůŰɞɘɢŬ. (Listed loadings are above 0,50. Percentage variance accounted 

for by each factor, respectively, is 31, 17.5, 12). 
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ɄɑɜŬəŬɠ 7.3: ɇɡˊɘəɎ ůűɎɚɛŬŰŬ ŬɜɎ ˊŬɟɎɔɞɜŰŬ ɔɘŬ Űɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠè 

(standard error of loadings for each factor for theatre ñMikro Pallasò). 

 
 

ɄŬɟɧŰɘ Űɞ Űɡˊɘəɧ ůűɎɚɛŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Űɞɡ Ñ0,50 (ɓɚ. ˊɑɜŬəŬ 7.3), ŮɛŮɑɠ 

ɗŮɤɟɐůŬɛŮ ɤɠ əɟɘŰɐɟɘɞ Űɞ 0,50 ŭɘɧŰɘ ɏŰůɘ ŮɟɛɖɜŮɨɞɜŰŬɘ ŬɟŰɘɧŰŮɟŬ ɞɘ ɛŮŰŬɓɚɖŰɏɠ. 

 

ɄɑɜŬəŬɠ 7.4: ȷˊɞŰŮɚɏůɛŬŰŬ ŬɜɎɚɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ůŰɞ ɗɏŬŰɟɞ çɀɘəɟɧ 

ɄŬɚɚɎɠè (Results of Variance Analysis for theatre ñMikro Pallasò). 

Ɇɨɔəɟɘůɖ Űɤɜ ŭŮɘəŰɩɜ ŬɜŰɑɚɖɣɖɠ ɛŮŰŬɝɨ ɗɏůŮɤɜ ɛɏŰɟɖůɖɠ ɔɘŬ əɎɗŮ ˊŬɟɎɔɞɜŰŬ (comparison of 

subjective factor scores between test positions). 

ɄŬɟɎɔɤɜ F ( ůŰŬŰɘůŰɘəɧ ) 
ȺˊɑˊŮŭɞ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ 

F1 çũŮɜɘəɐ ȺɜŰɨˊɤůɖ ï 
ȺɔɔɨŰɖŰŬ - ȳɔəɞɠè 

0,694 0,630 

F2 çȺɡəɟɑɜŮɘŬè 3,432 0,010 

F3 çɃɝɡűɤɜɑŬ ï 
ȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬè 

1,508 0,205 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ˊɑɜŬəŬ 7.4 ŭŮɑɢɜɞɡɜ ɧŰɘ ɡˊɎɟɢŮɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ 

ŭɘŬűɞɟɎ ůŰɞɜ Űɟɧˊɞ ˊɞɡ ŮɟɛɖɜŮɨŰɖəŮ ɞ ˊŬɟɎɔɤɜ F2 çȺɡəɟɑɜŮɘŬè Ŭˊɧ ɗɏůɖ ůŮ 

ɗɏůɖ əŬɘ ˊɟɏˊŮɘ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ˊŮɟŬɘŰɏɟɤ Ŭɜ ɖ ŭɘŬűɞɟɎ ŬɡŰɐ ɞűŮɑɚŮŰŬɘ ůŰɖ 

ŭɘŬűɞɟɎ  əɎˊɞɘŬɠ űɡůɘəɐɠ ˊŬɟŬɛɏŰɟɞɡ ɐ ɚɧɔɤ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɖɜ ˊɖɔɐ, 

Ŭˊɧ ɗɏůɖ ůŮ ɗɏůɖ. 

ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ȷˊɚɐ ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ (Simple 

Linear Regression Analysis) ɧˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ Mean Factor Scores Űɞɡ 

ˊŬɟɎɔɞɜŰŬ ŬɡŰɞɨ ɤɠ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ, əɘ ɤɠ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ Mean Principal Component Score Űɖɠ əɨɟɘŬɠ ůɡɜɘůŰɩůŬɠ 

ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ Űɤɜ űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ 

əŬɘ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɖɜ ˊɖɔɐ, Űɧůɞ ɔɘŬ Űɘɠ ɛŮŰɟɐůŮɘɠ Űɖɠ ɘůɧŰɟɞˊɖɠ ˊɖɔɐɠ 

(ɓɚ. ˊɑɜŬəŬ 7.6), ɧůɞ əŬɘ ɔɘŬ Űɘɠ ɛŮŰɟɐůŮɘɠ Űɖɠ əŬŰŮɡɗɡɜŰɘəɐɠ (ɓɚ. ˊɑɜŬəŬ 7.8).  

ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɜɎɚɡůɖɠ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ ŭɑɜŮɘ ŰɟŮɘɠ əɨɟɘŮɠ 

ůɡɜɘůŰɩůŮɠ ɤɠ Űɖɜ default Űɘɛɐ, ɛŮ Űɘɠ ɞˊɞɑŮɠ əŬɘ ɔɑɜŮŰŬɘ ŬɟŰɘɧŰŮɟŬ ɖ ŮɟɛɖɜŮɑŬ, ɔɘŬ 

ɄŬɟɎɔɤɜ ɇɡˊɘəɧ ůűɎɚɛŬ

F1 çũŮɜɘəɖ ŮɜŰɨˊɤůɖ - ȺɔɔɨŰɖŰŬ - ȳɔəɞɠè0,338

F2 çȺɡəɟɑɜŮɘŬè 0,345

F3 çɃɝɡűɤɜɑŬ - ȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬè0,352
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Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ əŬɘ ŭɨɞ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ ɔɘŬ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɏɠ. ȾŬŰɎ 

Űɖɜ ŬɜɎɚɡůɖ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ űɡůɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ɤɠ 

ɏɜŬ ɛɏůɞɠ ɧɟɞɠ ŬɜɎ ɞəŰŬɓɘəɐ ɕɩɜɖ ɔɘŬ əɎɗŮ ɗɏůɖ əŬɘ ɖ ŬˊɧůŰŬůɖ Ŭˊɧ Űɖɜ ˊɖɔɐ 

ɔɘŬ əɎɗŮ ɗɏůɖ ɛɏŰɟɖůɖɠ.  

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ůŰɞɜ ˊɑɜŬəŬ 7.5 Ůɜɩ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ ɔɘŬ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ 

ˊɖɔɐ ůŰɞɜ ˊɑɜŬəŬ 7.7.  

 

ɄɑɜŬəŬɠ 7.5: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ Űɤɜ űɡůɘəɩɜ 

ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ əŬɘ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɖɜ 

ˊɖɔɐ, ɔɘŬ Űɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠ. (Results of principal components analysis of 

physical parameters obtained with the omnidirectional source and the distance 

from the source, from ñMikro Pallasò). ɇɞ ˊɞůɞůŰɧ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɖ əɨɟɘŬ 

ůɡɜɘůŰɩůŬ ŮɑɜŬɘ  94,05%. (Percentage variance accounted for the extracted principal component is 

94,05%). 
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ɄɑɜŬəŬɠ 7.6: Ƀɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ŬɜŰɑɚɖɣɖɠ əŬɘ Űɤɜ űɡůɘəɩɜ 

ůɡɜɘůŰɤůɩɜ, ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ, ůŰɞ çɀɘəɟɧ ɄŬɚɚɎɠè. (Relationships 

between subjective factors and physical components with omnidirectional 

source for theatre ñMikro Pallasò). *ȼ ɚɨůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŭŮɜ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɐ (regression solution is not significant).            

 
 

ɄɑɜŬəŬɠ 7.7: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ Űɤɜ űɡůɘəɩɜ 

ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ əŬɘ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ 

Űɖɜ ˊɖɔɐ, ɔɘŬ Űɞ ɗɏŬŰɟɞ çɀɘəɟɧ ɄŬɚɚɎɠ. (Results of principal components analysis 

of physical parameters obtained with the directional source and the distance from 

the source, from ñMikro Pallasò). ɇɞ ˊɞůɞůŰɧ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɖ əɨɟɘŬ 

ůɡɜɘůŰɩůŬ ŮɑɜŬɘ  89,84%. (Percentage variance accounted for the extracted principal component is 

89,84%). 

 

ȾɨɟɘŮɠ 

ůɡɜɘůŰɩůŮɠ 

(PCi)

PC1 50EEFmid 0,96

80(E-to-L)high 0,95

80(E-to-L)mid 0,94

50EEFlow 0,89

50EEFlow 0,73

Gmid 0,71

PC2 Glow 0,92

s Ƅ 0,90

Gmid 0,82

80(E-to-L)low 0,81

Ghigh 0,68

(40,34% ůɡɜɞɚɘəɐɠ 

ŭɘŬəɨɛŬɜůɖɠ)

ūɡůɘəɏɠ 

ˊŬɟɎɛŮŰɟɞɘ

ɆɡɜŰŮɚŮůŰɏɠ 

űɧɟŰɘůɖɠ

(49,45% 

ůɡɜɞɚɘəɐɠ 

ŭɘŬəɨɛŬɜůɖɠ)
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ɄɑɜŬəŬɠ 7.8: Ƀɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ŬɜŰɑɚɖɣɖɠ əŬɘ Űɤɜ űɡůɘəɩɜ 

ůɡɜɘůŰɤůɩɜ, ɔɘŬ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ, ůŰɞ çɀɘəɟɧ ɄŬɚɚɎɠè. (Relationships 

between subjective factors and physical components with directional source for 

theatre ñMikro Pallasò). *ȼ ɚɨůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŭŮɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ 

(regression solution is not significant).  

 
 

ȷˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ŬɜŬɚɨůŮɘɠ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɖ ŭɘŬűɞɟɎ ůŰɞɜ Űɟɧˊɞ ˊɞɡ Űɞ 

əɞɘɜɧ ŬɜŰɘɚɐűɗɖəŮ əɘ ŮɟɛɐɜŮɡůŮ Űɞɜ ˊŬɟɎɔɞɜŰŬ F2 çȺɡəɟɑɜŮɘŬè, ŭŮ ůɢŮŰɑɕŮŰŬɘ ɛŮ 

Űɘɠ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ ˊɞɡ ŮɝɐɢɗɖůŬɜ, ŭɖɚŬŭɐ ɛŮ Űɘɠ űɡůɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ, Űɧůɞ ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ɧůɞ əŬɘ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ 

ˊɖɔɐ, əŬɘ Űɖɜ ŬˊɧůŰŬůɖ Ŭˊɧ Űɖɜ ˊɖɔɐ.  

 

7.3 ȺɟɛɖɜŮɑŬ əɘ Ŭɝɘɞɚɧɔɖůɖ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ əŬɘ ɛŮŰɟɐůŮɤɜ 

ŬɜŰɑɚɖɣɖɠ 
 

7.3.1 ȺɟɛɖɜŮɑŬ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ (RT) əɡɛɎɜɗɖəŬɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ 

ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ 0,34 sec ɏɤɠ 0,46 sec, ɛŮ ɛɏůɞ ɧɟɞ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

(RTmid) ŰŬ 0,43 sec ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ. ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɞɘ Űɘɛɏɠ Űɞɡ ɢɟɧɜɞɡ 

ŬɜŰɐɢɖůɖɠ ŮɑɜŬɘ ɢŬɛɖɚɧŰŮɟŮɠ Ŭˊɧ Űɞ ŮˊɘɗɡɛɖŰɧ Ůɨɟɞɠ Űɞɡ 0,75-1,00 sec ɔŮɔɞɜɧɠ 

ˊɞɡ ŮɟɛɖɜŮɨŮŰŬɘ Ŭˊɧ Űɞ ɛɘəɟɧ ɧɔəɞ Űɞɡ ɗŮɎŰɟɞɡ ŬɚɚɎ əŬɘ Űɞ ɘŭɘŬɑŰŮɟŬ ɢŬɛɖɚɧ 

ɨɣɞɡɠ Űɞɡ, ˊɞɡ ŭŮɜ ɝŮˊŮɟɜɎŮɘ ŰŬ 4ɛ. Ⱥˊɑůɖɠ, ɡˊɎɟɢŮɘ ˊŮɟɘůůɐ ɖɢɞŬˊɞɟɟɧűɖůɖ 

ůŰɞɜ ɢɩɟɞ, əŬɗɩɠ ɧɚŮɠ ɞɘ ɗɏůŮɘɠ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ əŬɜŬˊɏŭŮɠ ɛŮ ŬˊɞɟɟɞűɖŰɘəɐ 

ůŰɧűŬ ˊɞɡ əŬŰŬɚŬɛɓɎɜɞɡɜ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɞɡ ůɡɜɞɚɘəɞɨ ɧɔəɞɡ Űɞɡ ɗŮɎŰɟɞɡ Ůɜɩ 

ɡˊɎɟɢŮɘ əŬɘ ɛɞəɏŰŬ Ŭɡɝɖɛɏɜɞɡ ˊɎɢɞɡɠ ˊɞɡ əŬɚɨˊŰŮɘ Űɞɡɠ ŭɘŬŭɟɧɛɞɡɠ. 

ȳůɞɜ ŬűɞɟɎ ůŰɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (50EEF) ɞɘ ɛɏůŮɠ Űɘɛɏɠ Űɞɡ 

əɡɛɎɜɗɖəŬɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ 0,71 ɛɏɢɟɘ 0,85 ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ 

ˊɖɔɐ, ɛŮ ɛɏůɞ ɧɟɞ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ Űɞ 0,85. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ 
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ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ŮˊɘɗɡɛɖŰɩɜ ɞɟɑɤɜ (Ó 0,5) əŬɘ ůɢŮŰɘəɎ əɞɜŰɎ ůŰɖɜ ɛɏɔɘůŰɖ 

Űɘɛɐ, Űɖɜ Űɘɛɐ Űɖɠ ɛɞɜɎŭŬɠ, ɔŮɔɞɜɧɠ ˊɞɡ ɐŰŬɜ ŬɜŬɛŮɜɧɛŮɜɞ əŬɗɩɠ ɞ ɛɘəɟɧɠ ɧɔəɞɠ 

Űɞɡ ɗŮɎŰɟɞɡ ůɡɜŮˊɎɔŮŰŬɘ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɖɠ ŬˊɧůŰŬůɖɠ ɛŮŰŬɝɨ Űɤɜ 

ɖɗɞˊɞɘɩɜ əŬɘ Űɞɡ ŬəɟɞŬŰɖɟɑɞɡ. ȰŰůɘ, ɞ ŬˊŮɡɗŮɑŬɠ ɐɢɞɠ űŰɎɜŮɘ ŬɜŮɛˊɧŭɘůŰŬ ůŰɞɡ 

ɗŮŬŰɏɠ. ȷɜŰɑůŰɞɘɢŬ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ ɖ ɛɏůɖ Űɘɛɐ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

ɐŰŬɜ 0,73 Ůɜɩ ɞɘ Űɘɛɏɠ ůŮ ɧɚŮɠ Űɘɠ ůɡɢɜɧŰɖŰŮɠ əɡɛɎɜɗɖəŬɜ Ŭˊɧ 0,44 ɛɏɢɟɘ 0,91. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ ŮˊɘɓŮɓŬɘɩɜɞɡɜ əŬɘ ůŮ ŬɡŰɧ Űɞ ɗɏŬŰɟɞ, 

ŬɡŰɧ ˊɞɡ ŬˊɞŰŮɚŮɑ əɞɘɜɐ Ŭɑůɗɖůɖ, ŭɖɚŬŭɐ ɧŰɘ ɖ ɛŮɟɑŭŬ Űɞɡ ŬəɟɞŬŰɖɟɑɞɡ ˊɟɞɠ Űɖɜ 

ɞˊɞɑŬ ɏɢŮɘ ůŰɟŬɛɛɏɜŬ ŰŬ ɜɩŰŬ Űɞɡ ɞ ɖɗɞˊɞɘɧɠ ŭŮɜ ŭɏɢŮŰŬɘ ŮˊŬɟəŮɑɠ ˊɟɩɘɛŮɠ 

ŬɜŬəɚɎůŮɘɠ. 

ũɘŬ Űɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ, 80(E-to-L), ɞɘ 

ɛɏůŮɠ Űɘɛɏɠ ůŮ ɧɚɞ Űɞ űɎůɛŬ Űɤɜ ůɡɢɜɞŰɐŰɤɜ əɡɛɎɜɗɖəŬɜ Ŭˊɧ 9,79 dB ɛɏɢɟɘ 

12,19 dB Ůɜɩ ɞ ɛɏůɞɠ ɧɟɞɠ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ ɓɟɏɗɖəŮ 12,16 dB. ɄŬɟɧɛɞɘŬ 

ŮɑɜŬɘ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əŬŰŮɡɗɡɜŰɘəɐɠ ˊɖɔɐɠ. Ƀɘ ůɢŮŰɘəɎ ɛŮɔɎɚŮɠ Űɘɛɏɠ Űɖɠ 

ˊŬɟŬɛɏŰɟɞɡ ŮɟɛɖɜŮɨɞɜŰŬɘ əɘ Ůŭɩ Ŭˊɧ Űɘɠ ɛɘəɟɏɠ ŭɘŬůŰɎůŮɘɠ Űɞɡ ɢɩɟɞɡ əŬɘ Űɞɜ 

ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ əŬɘ Űɞɡ ŬˊŮɡɗŮɑŬɠ ɐɢɞɡ ɤɠ ˊɟɞɠ Űɘɠ 

əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ, ŭɖɚŬŭɐ ŭŮɜ ŮɑɜŬɘ ŬɜŰɘɚɖˊŰɐ ɖ ŭɘŬűɞɟɎ Űɤɜ ˊɟɩɘɛɤɜ 

əŬɘ Űɤɜ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ (ůɢŮŭɧɜ ŰŬɡŰɑɕɞɜŰŬɘ) ɚɧɔɤ Űɤɜ ˊɞɚɨ 

ɛɘəɟɩɜ ŬˊɞůŰɎůŮɤɜ Ŭˊɧ Űɖɜ ˊɖɔɐ. 

ɆɡɜŮɢɑɕɞɜŰŬɠ, ɔɘŬ Űɖɜ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɞɘ Űɘɛɏɠ 

əɡɛɎɜɗɖəŬɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ -14,35 dB ɛɏɢɟɘ -9,57 dB, ɛŮ ɛɏůɞ 

ɧɟɞ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ ůŰŬ -9,90 dB. ũɘŬ Űɘɠ ɢŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ ɖ ˊŰɩůɖ 

Űɤɜ 12,01 dB ŮɑɜŬɘ ɞɟɘŬəɎ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɞ ŬˊɞŭŮəŰɧ ɧɟɘɞ Űɤɜ ç-11 dBè,Űɖ 

ůŰɘɔɛɐ ˊɞɡ ɖ ˊŰɩůɖ ŬɡŰɐ ɔɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (-9,90dB) ŮɑɜŬɘ ŮɜŰɧɠ Űɞɡ 

ɞɟɑɞɡ Űɤɜ ç-23.5 dBè.ɇɏɚɞɠ əŬɘ ůŰɘɠ ɡɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ ɖ Űɘɛɐ Űɤɜ -11,1 dB ŮɑɜŬɘ 

ŮɜŰɧɠ Űɞɡ ŬˊɞŭŮəŰɞɨ ɞɟɑɞɡ Űɤɜ ç-18,5dȸè ɔɘŬ ŬɡŰɧ Űɞ Ůɨɟɞɠ ůɡɢɜɞŰɐŰɤɜ. 

ɆɢɞɚɘɎɕɞɜŰŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŬɟŬɛɏŰɟɞɡ, ˊɟɞəɨˊŰŮɘ ŬˊɞŭŮəŰɐ ˊŰɩůɖ Űɖɠ 

ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ Ůɜɩ ɞɘ ůɢŮŰɘəɎ ɛŮɔɎɚŮɠ Űɘɛɏɠ ŬɘŰɘɞɚɞɔɞɨɜŰŬɘ Ŭˊɧ Űɖɜ 

ɛŮɔɎɚɖ ŬˊɞɟɟɞűɖŰɘəɧŰɖŰŬ Űɞɡ ɢɩɟɞɡ. 

ɇɏɚɞɠ ɛŮŰɟɐɗɖəŮ ůŰɎɗɛɖ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ 31,3 dȸA, ɖ ɞˊɞɑŬ ɝŮˊŮɟɜɎŮɘ ɞɟɘŬəɎ 

Űɞ ŬɜɩŰŬŰɞ ɧɟɘɞ Űɤɜ 31 dȸA. Ⱥŭɩ ŬɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ˊɤɠ Űɞ ɗɏŬŰɟɞ Ŭɜ əŬɘ ůŮ 

əŮɜŰɟɘəɧ ůɖɛŮɑɞ ɓɟɑůəŮŰŬɘ ůŮ ɡˊɧɔŮɘɞ əɘ Ůɜɩ űŬɘɜɞɛŮɜɘəɎ ˊɟɞůŰŬŰŮɨŮŰŬɘ Ŭˊɧ Űɞɜ 

ŬůŰɘəɧ ɗɧɟɡɓɞ, Ŭəɟɘɓɩɠ ˊɎɜɤ Ŭˊô Űɞɜ ɢɩɟɞ Űɞɡ ɗŮɎŰɟɞɡ ŮˊɘɢŮɘɟɞɨɜ ɛŬɔŬɕɘɎ 

ŮůŰɑŬůɖɠ, ɧˊɞɡ ɚɧɔɤ Űɤɜ ɣɡɔŮɑɤɜ əŬɘ Űɤɜ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɩɜ 
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ŮɔəŬŰŬůŰɎůŮɤɜ, ŬɚɚɎ əŬɘ Űɞɡ əɧůɛɞɡ, ɞ ɗɧɟɡɓɞɠ ŮɑɜŬɘ ɛŮɔɎɚɞɠ əŬɘ űŬɑɜŮŰŬɘ ɜŬ 

ɛɖɜ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ŮˊŬɟəɩɠ. 

 

7.3.2 ȺɟɛɖɜŮɑŬ ɛŮŰɟɐůŮɤɜ ŬɜŰɑɚɖɣɖɠ 

Tɞ ˊɞůɞůŰɧ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ŮɑɜŬɘ 60,21%, ɛŮ ŰɟŮɘɠ əŬɗŬɟɞɨɠ, ŭɡɜŬŰɞɨɠ 

ˊŬɟɎɔɞɜŰŮɠ. Ƀ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ əɡɟɘŬɟɢŮɑ ůŰɖɜ ŬɜŰɑɚɖɣɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ŮɑɜŬɘ ɞ 

F1 çũŮɜɘəɐ ȺɜŰɨˊɤůɖ ï ȺɔɔɨŰɖŰŬ ï ȳɔəɞɠè əɘ ŬɜŬűɏɟŮŰŬɘ əɡɟɑɤɠ ůŮ əŬɚɐ ɔŮɜɘəɐ 

ŮɜŰɨˊɤůɖ, ɐɢɞ Ůɔɔɨ əŬɘ ˊɚɞɨůɘɞ, ɛŮ ɧɔəɞ, ˊɟɞŰɘɛɖŰɏɞ əŬɘ ɚŬɛˊɟɧ. ɆɡɜɞɚɘəɎ, ɞ 

ˊŬɟɎɔɤɜ F1 çũŮɜɘəɐ ȺɜŰɨˊɤůɖ ï ȺɔɔɨŰɖŰŬ ï ȳɔəɞɠè əŬɚɨˊŰŮɘ Űɞ 30,84% Űɖɠ 

ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ.  

ȷəɞɚɞɡɗŮɑ ɞ ˊŬɟɎɔɤɜ F2 çȺɡəɟɑɜŮɘŬè, ɞ ɞˊɞɑɞɠ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ŮɡəɟɑɜŮɘŬ 

ůŰɖɜ ŬəɟɧŬůɖ, ůŮ ŭɡɜŬŰɧ əŬɘ ŮɡŭɘɎəɟɘŰɞ ɐɢɞ, ɛŮ ˊɞůɞůŰɧ ŭɘŬəɨɛŬɜůɖɠ 17,51%. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɘɠ ŭɘˊɞɚɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ çɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ 

ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜ ï ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜè, 

çɀŮ ɡɣɖɚɐ ŬəɞɡůŰɧŰɖŰŬ ï ɀŮ ɢŬɛɖɚɐ ŬəɞɡůŰɧŰɖŰŬè, çȹɡɜŬŰɧɠ ï ȷŭɨɜŬɛɞɠè, 

çȺɡŭɘɎəɟɘŰɞɠ - ȹɡůŭɘɎəɟɘŰɞɠè. ɇɞ əɞɘɜɧ űŬɑɜŮŰŬɘ, ɓɎůŮɘ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, ɧŰɘ 

ůɡɜɏŭŮůŮ Űɖ ŭɨɜŬɛɖ əŬɘ Űɖɜ ɡˊɧůŰŬůɖ Űɞɡ ɐɢɞɡ ɛŮ Űɖɜ əŬɗŬɟɧŰɖŰŬ əɘ ɧɢɘ ɛŮ Űɖɜ 

ˊɚɖɟɧŰɖŰŬ əŬɘ Űɞɜ ɧɔəɞ Űɞɡ. 

ȷəɞɚɞɡɗŮɑ ɞ ŰɟɑŰɞɠ ˊŬɟɎɔɤɜ, F3 çɃɝɡűɤɜɑŬ ï ȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬè, ˊɞɡ 

ŬɜŬűɏɟŮŰŬɘ ůŮ ɐɢɞ ɞɝɨ, ŰɟŬɢɨ əŬɘ ŭɘŬˊŮɟŬůŰɘəɧ, ɛŮ ůɡɜɞɚɘəɐ ŭɘŬəɨɛŬɜůɖ 11,87%. 

ɄŬɟŬŰɖɟɐůŬɛŮ ɧŰɘ ɖ ɛŮŰŬɓɚɖŰɐ çɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜ - 

ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜè ɏɢŮɘ ŬɟəŮŰɎ ɡɣɖɚɧŰŮɟɖ űɧɟŰɘůɖ 

Ŭˊɧ Űɖɜ çɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ ɔɡɜŬɘəŮɑɤɜ ɟɧɚɤɜ - ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ ůŰɖɜ 

ŬəɟɧŬůɖ ɔɡɜŬɘəŮɑɤɜ ɟɧɚɤɜè əɘ ŬɡŰɧ ɗŮɤɟɞɨɛŮ ɧŰɘ ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ Űɞɜ ɟɧɚɞ Űɞɡ 

ɖɗɞˊɞɘɞɨ, ə. ȷɗŮɟɑŭɖ. əŬɗɩɠ ŮɜŮˊɚŬəɧŰŬɜ ŭɘŬɟəɩɠ ůŮ ŮɜŰɎůŮɘɠ ɛŮ Űɖɜ 

ůɡɛˊɟɤŰŬɔɤɜɑůŰɟɘɎ Űɞɡ, ə. ȾŬɟɨŭɖ. 

Ⱥˊɘˊɚɏɞɜ, ˊɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ Űɞ əɞɘɜɧ ɗŮɩɟɖůŮ Űɖɜ ŬɜŰɐɢɖůɖ ɧŰɘ 

ůɡɜŮˊɎɔŮŰŬɘ ɞɝɨ, ŭɘŬˊŮɟŬůŰɘəɧ ɐɢɞ, əŬɗɩɠ əŬɘ ɧŰɘ ɖ ɛŮŰŬɓɚɖŰɐ çɈɣɖɚɧɠ ï 

ɉŬɛɖɚɧɠè ɛɎɚɚɞɜ ˊɟɞůŭɑŭŮɘ ůŰɖɜ ɞɝɡűɤɜɑŬ, ŬɜŰɐɢɖůɖ Űɞɡ ɐɢɞɡ əɘ ŬɡŰɧ ˊɘɗŬɜɧɜ 

ŮɟɛɖɜŮɨŮŰŬɘ Ŭˊɧ Űɞɡɠ Űůɘɟɘɔɛɞɨɠ Űɤɜ ɖɗɞˊɞɘɩɜ əŬŰɎ Űɞɡɠ ŭɘŬˊɚɖəŰɘůɛɞɨɠ Űɞɡɠ. 

Ƀɘ ɛŮŰŬɓɚɖŰɏɠ çɀŮ əŬəɐ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖ ï ɀŮ əŬɚɐ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖè əŬɘ 

çɄɟɞŰɘɛɖŰɏɞɠ ï ɀɖ ˊɟɞŰɘɛɖŰɏɞɠè ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɞɜ ˊŬɟɎɔɞɜŰŬ F1 əŬɘ ɛŮ 

ɘŭɘŬɑŰŮɟŬ ɡɣɖɚɏɠ űɞɟŰɑůŮɘɠ. 
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7.4 ɆɡɛˊŮɟɎůɛŬŰŬ 
 

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɗɏŬŰɟɞ ůŰŮɔɎɕŮŰŬɘ ůŮ ɐŭɖ ɡˊɎɟɢɞɜ əɏɚɡűɞɠ ɡˊɧɔŮɘɞɡ ɢɩɟɞɡ 

əŬɘ ɏɢŮɘ ɏŰůɘ ˊŮɟɘɞɟɘůɛɏɜɞ ɧɔəɞ əŬɘ ɢŬɛɖɚɧ ɨɣɞɠ. ȷɜŬɛŮɜɧɛŮɜŬ, ɚɞɘˊɧɜ, ɞ ɢɟɧɜɞɠ 

ŬɜŰɐɢɖůɖɠ ŮɑɜŬɘ ŬɟəŮŰɎ ɢŬɛɖɚɧɠ əŬɘ ŮəŰɧɠ Űɤɜ ŮˊɘɗɡɛɖŰɩɜ ɞɟɑɤɜ, ɤůŰɧůɞ ɞɘ Űɘɛɏɠ 

Űɞɡ ŮɑɜŬɘ  ůɢŮŰɘəɎ ůŰŬɗŮɟɏɠ əŬŰɎ ɛɐəɞɠ ɧɚɞɡ Űɞɡ Ůɨɟɞɠ Űɤɜ ůɡɢɜɞŰɐŰɤɜ, ɔŮɔɞɜɧɠ 

ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ Űɖɜ ɨˊŬɟɝɖ ŭɘɎɢɡŰɞɡ ɖɢɖŰɘəɞɨ ˊŮŭɑɞɡ ˊɞɡ ŮɑɜŬɘ ŮˊɘŰɡɢɑŬ Űɞɡ 

ůɢŮŭɘŬůɛɞɨ. Ƀɘ ɘŭɘŬɑŰŮɟŬ ɡɣɖɚɏɠ Űɘɛɏɠ Űɞɡ ɚɧɔɞɡ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ 

əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ (80 Ⱥ- to-L), ɡˊɞŭɖɚɩɜɞɡɜ əŬɘ Ůŭɩ ɧŰɘ ɞ ɢɩɟɞɠ ŭŮɜ 

ŮɜŭŮɑəɜɡŰŬɘ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ɛɞɡůɘəɩɜ ŭɟɩɛŮɜɤɜ.  

Ƀɘ ɛɘəɟɏɠ ŬˊɞůŰɎůŮɘɠ Ŭˊɧ Űɖɜ ůəɖɜɐ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɛŮɔɎɚɖ 

ŬˊɞɟɟɞűɖŰɘəɧŰɖŰŬ Űɞɡ ɢɩɟɞɡ (ɨˊŬɟɝɖ ɢɞɜŰɟɐɠ ɛɞəɏŰŬɠ əŬɘ əŬɗɑůɛŬŰŬ-əŬɜŬˊɏŭŮɠ 

Ŭˊɧ ŬˊɞɟɟɞűɖŰɘəɐ ůŰɧűŬ) ŬɘŰɘɞɚɞɔɞɨɜ Űɘɠ ŮɜŰɧɠ ɞɟɑɤɜ Űɘɛɏɠ ɔɘŬ Űɖɜ ŬˊɧůɓŮůɖ Űɖɠ 

ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ.  

ȳůoɜ ŬűɞɟɎ ůŰɖɜ ɖɢɞˊɟɞůŰŬůɑŬ Űɞɡ ɢɩɟɞɡ, űŬɑɜŮŰŬɘ ˊɤɠ ˊŬɟɎ Űɞ ɧŰɘ 

ůŰŮɔɎɕŮŰŬɘ ůŮ ɡˊɧɔŮɘɞ, ɛŮ Űɞ űɞɡŬɔɘɏ ɛɎɚɘůŰŬ ɜŬ ˊɟɞɖɔŮɑŰŬɘ Űɖɠ Ůɘůɧŭɞɡ 

ɚŮɘŰɞɡɟɔɩɜŰŬɠ ůŬɜ ɕɩɜɖ ŬɜɎůɢŮůɖɠ, ŭŮɜ əɟɑɜŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ 

ŭɘɧŰɘ ɞ ŬůŰɘəɧɠ ɗɧɟɡɓɞɠ ŮɑɜŬɘ ŬɟəŮŰɎ ɛŮɔɎɚɞɠ ůŰɖɜ ˊŬɟŬəŮɑɛŮɜɖ ɞŭɧ 

ȸɞɡəɞɡɟŮůŰɑɞɡ, əŬɗɩɠ əŬɘ ɧŰɘ Ŭəɟɘɓɩɠ ˊɎɜɤ Ŭˊô Űɞɜ ɢɩɟɞ Űɞɡ ɗŮɎŰɟɞɡ 

ɚŮɘŰɞɡɟɔɞɨɜ ɢɩɟɞɘ ŮůŰɑŬůɖɠ ɛŮ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɧ Ůɝɞˊɚɘůɛɧ (ɣɡɔŮɑŬ, əɚˊ) 

ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ɗɧɟɡɓɞ.  

ȼ ŬɜŰɑɚɖɣɖ Űɖɠ ŬəɞɡůŰɘəɐɠ ŮɟɛɖɜŮɨŮŰŬɘ əŬɘ ůŮ ŬɡŰɧ Űɞ ɗɏŬŰɟɞ əŬɚɨŰŮɟŬ ɛɏůɤ 

Űɟɘɩɜ ˊŬɟŬɔɧɜŰɤɜ. ȷˊɧ Űɖ ɛɏɗɞŭɞ ŬɜɎɚɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ˊɟɧŮəɡɣŮ 

ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ůŰɞɜ ŬɜŰɑɚɖɣɖ Űɞɡ ˊŬɟɎɔɞɜŰŬ  F2 çȺɡəɟɑɜŮɘŬè ˊɞɡ 

əŬɘ ůɡɛˊŮɟŬɑɜɞɡɛŮ ɧŰɘ ɖ ŭɘŬűɞɟɞˊɞɑɖůɖ ŬɡŰɐ ɞűŮɑɚŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ˊɤɠ Űɞ 

ɗɏŬŰɟɞ ŮɑɜŬɘ ŬɛűɘɗŮŬŰɟɘəɞɨ Űɨˊɞɡ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɧŰŬɜ ɞ ɖɗɞˊɞɘɧɠ ůŰɟɏűŮɘ ŰŬ 

ɜɩŰŬ Űɞɡ ˊɟɞɠ Űɖ ɛɑŬ ˊɚŮɡɟɎ, ɞɘ ɗŮŬŰɏɠ ˊɞɡ əɎɗɞɜŰŬɘ ˊɟɞɠ ŮəŮɑɜɖ ɜŬ ɡůŰŮɟɞɨɜ 

ůŰɖɜ əŬŰŬɚɖˊŰɧŰɖŰŬ Űɖɠ ɞɛɘɚɑŬɠ. 

ȼ ŭɘŬűɞɟɎ ůŰɖɜ ŮɟɛɖɜŮɑŬ Űɞɡ ˊŬɟɎɔɞɜŰŬ F2 çȺɡəɟɑɜŮɘŬè ŭŮɜ ŮɝɖɔŮɑŰŬɘ Ŭˊɧ 

əŬɛɑŬ űɡůɘəɐ ˊŬɟɎɛŮŰɟɞ. ȷɡŰɧ ɛˊɞɟŮɑ  ɜŬ ɞűŮɑɚŮŰŬɘ ůŮ ŭɘɎűɞɟɞɡɠ ɚɧɔɞɡɠ, ɧˊɤɠ: 

¶ ȾŬŰɎ Űɘɠ űɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ ɖ ˊɖɔɐ ɡˊɐɟɝŮ ɛɞɜŬŭɘəɐ əŬɘ 

ůɡɔəŮəɟɘɛɏɜɖ, ŭɖɚŬŭɐ ůŮ ɛɑŬ ɗɏůɖ ŮˊɎɜɤ ůŰɖɜ ůəɖɜɐ, Ůɜɩ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ 

ˊŮɘɟŬɛɎŰɤɜ Űɖɠ ŬɜŰɑɚɖɣɖɠ ɖ ɖɢɖŰɘəɐ ˊɖɔɐ (ɖɗɞˊɞɘɞɑ) ɐŰŬɜ əŬŰŬɜŮɛɖɛɏɜɖ ůŮ 

ŭɘɎűɞɟŮɠ ɗɏůŮɘɠ Űɖɠ ůəɖɜɐɠ. 
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¶ ɀˊɞɟŮɑ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ ɕɤɜŰŬɜɩɜ ˊŬɟŬůŰɎůŮɤɜ ɜŬ ɡˊɐɟɝŬɜ 

ŬůŰɎɗɛɖŰɞɘ ˊŬɟɎɔɞɜŰŮɠ, ˊɞɡ ŮˊɖɟɏŬůŬɜ Űɞ ŬəɟɞŬŰɐɟɘɞ əŬɘ ŭŮɜ ɛˊɞɟɞɨůŬɜ ɜŬ 

ɚɖűɗɞɨɜ ɡˊɧɣɘɜ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ɛŮŰɟɐůŮɤɜ, ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ Ůˊɘˊɚɏɞɜ ɗɧɟɡɓɞɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɚɐɗɖəŮ Ŭˊɧ Űɞ ɑŭɘɞ Űɞ 

ŬəɟɞŬŰɐɟɘɞ ɐ Ŭˊɧ Ɏɚɚɞɡɠ ŮɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ.  

¶ ȺɑɜŬɘ ˊɘɗŬɜɧ ɧŰɘ ɖ ɛŮŰŬɓɞɚɐ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɖɜ ŬɜŰɑɚɖɣɖ ɜŬ 

ŮɝɖɔŮɑŰŬɘ Ŭˊɧ əɎˊɞɘŬ ˊŬɟɎɛŮŰɟɞ ˊɞɡ ŭŮɜ ŮɝŮŰɎůŰɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɐ ɧŰɘ 

ɜɏŮɠ ˊŬɟɎɛŮŰɟɞɘ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ˊɟɞŰŬɗɞɨɜ ůŰɖɜ ɓɘɓɚɘɞɔɟŬűɑŬ ɔɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ. 
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8. ɀȺȿȺɇȼ ŪȺȷɇɅɃɈ çɉɅȽɆɇȽɁȷ ɋɁȷɆȼè 
 

ɇɞ ɛɜɖɛŮɘɩŭŮɠ əŰɑɟɘɞ Ůˊɑ Űɖɠ ȿŮɤűɧɟɞɡ Ɇɡɔɔɟɞɨ ɗŮɛŮɚɘɩɗɖəŮ ůŰɖɜ ȷɗɐɜŬ Űɞ 

2004 əŬɘ əŬŰŬůəŮɡɎůŰɖəŮ ɛŮ Űɖɜ ŬˊɞəɚŮɘůŰɘəɐ ɢɟɖɛŬŰɞŭɧŰɖůɖ əŬɘ ŮˊɑɓɚŮɣɖ Űɞɡ 

ȽŭɟɨɛŬŰɞɠ ɋɜɎůɖ. ɇɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛŮɚɏŰɖ əŬɘ ůɢŮŭɑŬůɖ ŮˊɘɛŮɚɐɗɖəŮ Űɞ ɔŬɚɚɘəɧ 

ŬɟɢɘŰŮəŰɞɜɘəɧ ɔɟŬűŮɑɞ ñArchitecture Studioò, Űɞ ɞˊɞɑɞ ŮˊɘɚɏɢɗɖəŮ ŬɜɎɛŮůŬ ůŮ 66 

ɡˊɞɣɖűɘɧŰɖŰŮɠ, ɨůŰŮɟŬ Ŭˊɧ Űɖɜ ŬɜɞɘɢŰɐ ŭɘŮɗɜɐ ˊɟɧůəɚɖůɖ ŮɜŭɘŬűɏɟɞɜŰɞɠ Űɞɡ 

ȽŭɟɨɛŬŰɞɠ ɋɜɎůɖ. ɇŬ ɏɟɔŬ ɞɚɞəɚɖɟɩɗɖəŬɜ Űɞ 2011 əŬɘ ɎɜɞɘɝŮ ůŰɞ əɞɘɜɧ ɏɜŬɠ 

ɢɩɟɞɠ 18.000 Ű.ɛ. ůŮ 7 ɞɟɧűɞɡɠ əŬɘ 9 ɡˊɧɔŮɘŬ ŮˊɑˊŮŭŬ. ɆŰɘɠ ůɨɔɢɟɞɜŮɠ əŬɘ 

ɚŮɘŰɞɡɟɔɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡ əŰɘɟɑɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɖ ȾŮɜŰɟɘəɐ Ɇəɖɜɐ, 

ɢɤɟɖŰɘəɧŰɖŰŬɠ 880 ŬŰɧɛɤɜ əŬɘ ŬɛűɘɗŮŬŰɟɘəɐɠ ŭɘɎŰŬɝɖɠ, ɖ ŬɑɗɞɡůŬ çɉɟɘůŰɑɜŬ 

ɋɜɎůɖè, ɢɤɟɖŰɘəɧŰɖŰŬɠ 220 ɗɏůŮɤɜ əŬɘ ˊɟɞůəɖɜɘŬəɐɠ ŭɘɎŰŬɝɖɠ, əŬɗɩɠ Ůˊɑůɖɠ 

ɛɑŬ ȷɑɗɞɡůŬ ȺəɗɏůŮɤɜ & ȹɘŬɚɏɝŮɤɜ, ɏɜŬɠ ȺəɗŮůɘŬəɩɠ ɉɩɟɞɠ 700 Ű.ɛ. ůŰɞ 

ɡˊɧɔŮɘɞ Űɞɡ əŰɘɟɑɞɡ, ȸɘɓɚɘɞɗɐəɖ əŬɘ ȺůŰɘŬŰɧɟɘɞ-ɀˊŬɟ-ȾŬűɏ ůŰɞ ɘůɧɔŮɘɞ əŬɘ 

ȺɚŮɨɗŮɟɞɘ ȷɜɞɘɢŰɞɑ ɉɩɟɞɘ ůŰɞɡɠ ɞɟɧűɞɡɠ Űɖɠ ɆŰɏɔɖɠ ɘŭŬɜɘəɞɑ ɔɘŬ ŭɘɎűɞɟŮɠ 

ŮəɗɏůŮɘɠ ɐ ůɡɜŬɜŰɐůŮɘɠ əŬɗɩɠ əŬɘ ɈˊɧɔŮɘɞɘ ɉɩɟɞɘ ɆŰɎɗɛŮɡůɖɠ. 

ɇɞ əŰɑɟɘɞ, ɞ ůəŮɚŮŰɧɠ Űɞɡ ɞˊɞɑɞɡ ŮɑɜŬɘ Ŭˊɧ ɞˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ, ůɢŮŭɘɎůŰɖəŮ 

ɤɠ ɏɜŬɠ Ŭˊɚɧɠ ŭɘŬűŬɜɐɠ ɧɔəɞɠ, əŬŰŬůəŮɡŬůɛɏɜɞɠ Ŭˊɧ ɛɎɟɛŬɟɞ ŪɎůɞɡ, 

Ŭɜɡɣɤɛɏɜɞɠ ˊɎɜɤ ůŮ ɛɘŬ ɓɎůɖ Ŭˊɧ ɔɡŬɚɑ. ɇɞ ɘŭɘŬɑŰŮɟɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ ɧŰɘ ɞɘ 

ˊɟɞůɧɣŮɘɠ Űɞɡ ŮɑɜŬɘ ŰŬɡŰɧɢɟɞɜŬ ŬŭɘŬűŬɜŮɑɠ əŬɘ ŭɘŬűŬɜŮɑɠ, ŬɜɎɚɞɔŬ Ŭˊɧ Űɞ Ŭɜ Űɘɠ 

ˊŬɟŬŰɖɟŮɑ əɎˊɞɘɞɠ Ŭˊɧ ɛŬəɟɘɜɐ ɐ əɞɜŰɘɜɐ ŬˊɧůŰŬůɖ. ȼ ŬŭɘŬűɎɜŮɘŬ Űɖɠ ˊɏŰɟŬɠ 

ŬɜŰɘůŰŬɗɛɑɕŮŰŬɘ Ŭˊɧ Űɖ ŭɘŬűɎɜŮɘŬ, Űɞɜ ɟɡɗɛɧ əŬɘ Űɖɜ ɨɚɖ. ȷɡŰɐ ɖ ŬůŰɘəɐ 

ůəɖɜɞɔɟŬűɑŬ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ɧɣŮɤɜ Űɞɡ əŰɘɟɑɞɡ ɤɠ ɕɤɜŰŬɜɐɠ, 

ŬɜŰŬˊɞəɟɘɜɧɛŮɜɖɠ ɛŮɛɓɟɎɜɖɠ ˊɞɡ ŬɜŰŬɜŬəɚɎ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ ɑŭɘɞ Űɞɡ 

ȽŭɟɨɛŬŰɞɠ ˊɟɞɠ Űɖɜ ˊɧɚɖ əŬɘ Űɞɜ əɧůɛɞ. ȼ ŬˊɚɧŰɖŰŬ Űɞɡ ɧɔəɞɡ əŬɘ ɖ ŬűŬɘɟŮŰɘəɐ 

ˊɟɞůɏɔɔɘůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɏəűɟŬůɖɠ ŭɖɛɘɞɡɟɔŮɑ ɏɜŰɞɜŬ Űɞ ɛɜɖɛŮɘŬəɧ ůŰɞɘɢŮɑɞ 

ˊɞɡ ɗŮɤɟɖŰɘəɎ ɐŰŬɜ ŭɨůəɞɚɞ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɚɧɔɤ Űɞɡ ɛɘəɟɞɨ ɞɘəɞˊɏŭɞɡ. 

ɆŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè, ˊɞɡ ŬˊɞŰŮɚŮɑ ɏɜŬ ˊɟɞůəɖɜɘŬəɧ ɗɏŬŰɟɞ, ŮɛűŬɜɑɕɞɜŰŬɘ 

ˊŬɜɏɚŬ ůŰɘɠ ŮůɤŰŮɟɘəɏɠ ˊŬɟɎɚɚɖɚŮɠ ˊŬɟŮɘɏɠ, ŰŬ ɞˊɞɑŬ Űɟɞˊɞˊɞɘɞɨɜ Űɖɜ 

ŬəɞɡůŰɘəɐ Űɞɡ ɢɩɟɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ Ůəŭɐɚɤůɖɠ. ɆŰɖ ŭŮ ˊɑůɤ ˊɚŮɡɟɎ, 

ŬˊɏɜŬɜŰɘ Ŭˊɧ Űɖ Ɇəɖɜɐ, ŮɛűŬɜɑɕɞɜŰŬɘ ɖɢɞŬˊɞɟɟɞűɖŰɘəɎ ɡɚɘəɎ. ȷɜɞɘəŰɎ 

ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ɖɢɞŬˊɞɟɟɞűɖŰɘəɏɠ ŮˊɘűɎɜŮɘŮɠ əŬɘ ŮɑɜŬɘ əŬŰɎɚɚɖɚŬ ɔɘŬ 

əɘɜɖɛŬŰɞɔɟŬűɘəɏɠ ɛŮɔŬűɤɜɘəɏɠ ŮəŭɖɚɩůŮɘɠ Ůɜɩ əɚŮɘůŰɎ ˊɟɞůűɏɟɞɜŰŬɘ ɔɘŬ 

ɗŮŬŰɟɘəɏɠ ˊŬɟŬůŰɎůŮɘɠ Ŭűɞɨ ŮɜŰŮɑɜɞɡɜ Űɘɠ ŬɜŬəɚɎůŮɘɠ. 
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ȺɘəɧɜŬ 8.1: ȺůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɖɠ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Ŭˊɧ Űɖ ůəɖɜɐ. 

 

 

ȺɘəɧɜŬ 8.2: ȺůɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɖɠ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Ŭˊɧ Űɖɜ ˊɚŬŰŮɑŬ. 
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ȺɘəɧɜŬ 8.3: ɇŬ ɟɡɗɛɘɕɧɛŮɜŬ ŬɜŬəɚŬůŰɘəɎ ˊŰŮɟɨɔɘŬ ˊɞɡ çŬɜɞɑɔɞɡɜè əŬɘ 

ŮˊɘŰɟɏˊɞɡɜ ůŰɞɜ ɐɢɞ ɜŬ ŮɘůɏɚɗŮɘ ůŰɞ ɓɎɗɞɠ Űɖɠ əŬŰŬůəŮɡɐɠ, ɧˊɞɡ ɡˊɎɟɢɞɡɜ 

ŭɘɎŰɟɖŰŬ ɖɢɞŬˊɞɟɟɞűɖŰɘəɎ ˊŬɜɏɚŬ. ȸɟɑůəɞɜŰŬɘ ůŰɘɠ ŭɨɞ ˊɚŮɡɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ Űɞɡ 

ɗŮɎŰɟɞɡ. 

 

 

ȺɘəɧɜŬ 8.4: ȺɝɤŰŮɟɘəɐ Ɏˊɞɣɖ Űɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ & ɇŮɢɜɩɜ, ɧˊɞɡ ůŰŮɔɎɕŮŰŬɘ 

ɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè, Ŭˊɧ Űɖ ȿŮɤűɧɟɞ Ɇɡɔɔɟɞɨ. 
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ȺɘəɧɜŬ 8.5: ɇɞɛɐ Űɞɡ əŰɘɟɑɞɡ (1), əɎŰɞɣɖ (2) əŬɘ Űɞɛɐ ȷȷô (3) Űɖɠ ɗŮŬŰɟɘəɐɠ ůəɖɜɐɠ 

çɉɟɘůŰɑɜŬ ɋɜɎůɖè.       : ɘůɧŰɟɞˊɖ ˊɖɔɐ,  : əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ,     : ɗɏůŮɘɠ 

ɛɏŰɟɖůŮɘɠ. 
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8.1 ūɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ 

Ƀɘ ɛŮŰɟɐůŮɘɠ Űɤɜ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 

ůɨɛűɤɜŬ ɛŮ Űɖɜ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ. 

ȰˊŮɘŰŬ ɏɔɘɜŮ ˊɘɜŬəɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ űŬɑɜŮŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɞ 

ɄŬɟɎɟŰɖɛŬ Ⱥ. ɆŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Űɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ əŬɘ ɇŮɢɜɩɜ ɏɔɘɜŬɜ 7 

ɛŮŰɟɐůŮɘɠ. 

ɆŰɞɜ ˊɑɜŬəŬ 8.1 ˊɞɡ ŬəɞɚɞɡɗŮɑ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɚɧɔɞɘ Űɤɜ ɢɟɧɜɤɜ 

ŬɜŰɐɢɖůɖɠ ɢŬɛɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ (RTlow/RTmid) əŬɘ ɡɣɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ 

ůɡɢɜɞŰɐŰɤɜ (RThigh/RTmid). 

 

ɄɑɜŬəŬɠ 8.1: ȿɧɔɞɘ Űɤɜ ɢɟɧɜɤɜ ŬɜŰɐɢɖůɖɠ ɢŬɛɖɚɩɜ əŬɘ ɡɣɖɚɩɜ ˊɟɞɠ ɛŮůŬɑɤɜ 

ůɡɢɜɞŰɐŰɤɜ ůŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè. 

RTlow/RTmid 0,97 

RThigh/RTmid 1,23 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ŭɘŬɔɟɎɛɛŬŰŬ ɧɚŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ 

űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ, Űɧůɞ ɛŮ Űɖɜ ɘůɧŰɟɞˊɖ ɧůɞ əŬɘ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ. 
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ȺɘəɧɜŬ 8.6: ɀŮŰɟɐůŮɘɠ Űɞɡ ɚɧɔɞɡ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ 

80(E-to-L) ůŰɞ ɗɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè (Measurements of 80ms Early-to-Late 

sound ratio in theatre ñUpper Stage-SGTò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 

125, 250 Hz), ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ 

(Mean, oct. bands 2000, 4000 Hz).          ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).           

ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional source)       EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ əɚŬůɘəɐ ɛɞɡůɘəɐ 

(recommended values for classical music). 
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ȺɘəɧɜŬ 8.7: ɀŮŰɟɐůŮɘɠ Űɞɡ əɚɎůɛŬŰɞɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 50EEF ůŰɞ 

ɗɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè (Measurements of the 50ms early energy fraction in 

theatre ñUpper Stage-SGTò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz), ȸ. 

ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. 

bands 2000, 4000 Hz).            ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).             ȾŬŰŮɡɗɡɜŰɘəɐ 

ˊɖɔɐ (directional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ ŬɑɗɞɡůŬ ɞɛɘɚɑŬɠ (recommended values 

for speech intelligibility). 
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ȺɘəɧɜŬ 8.8: ɀŮŰɟɐůŮɘɠ Űɖɠ ŬˊɧůɓŮůɖɠ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɤɠ 

ˊɟɞɠ Űɖɜ ɏɜŰŬůɖ Űɞɡ ɐɢɞɡ ůŰɞ 1 ɛ. Ŭˊɧ Űɖɜ ˊɖɔɐ (0 dB), ůŰɞ ɗɏŬŰɟɞ çɉɟɘůŰɑɜŬ 

ɋɜɎůɖè (Measurements of the speech sound level Re speech level at 1 m. 

from source, in theatre ñUpper Stage-SGTò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. 

bands 125, 250 Hz), ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ 

ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 2000, 4000 Hz).            

ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).            ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional 

source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ: ȷ. ũɘŬ Űɘɠ ɢŬɛɖɚɏɠ ůɡɢɜ. ñ>-11 dBò, ȸ. ũɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜ. 

ñ>-23,5 dBò, C. ũɘŬ Űɘɠ ɡɣɖɚɏɠ ůɡɢɜ. ñ>-18,5 dBò (recommended values: ȷ. For mean oct. 

bands 125, 250 Hz ñ>-11 dBò, B. For Mean 500, 1000 Hz ñ>-23,5 dBò, C. For Mean 2000, 4000 

Hz ñ>-18,5 dBò). 
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ȺɘəɧɜŬ 8.9: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 

(EDT) ůŰɞ ɗɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè (Measurements of the Early Decay Time 

in theatre ñUpper Stage-SGTò). ȷ. ɉŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 125, 250 Hz), 

ȸ. ɀŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. bands 500, 1000 Hz), C. Ɉɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ (Mean, oct. 

bands 2000, 4000 Hz).             ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).            EˊɘɗɡɛɖŰɎ 

ɧɟɘŬ (recommended values). 
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ȺɘəɧɜŬ 8.9: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ 

ůŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè (Measurements of the Reverberation Time vs frequency 

spectrum in theatre ñUpper Stage-SGTò).  

          ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source)             EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values) 

 

ȺɘəɧɜŬ 8.10: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ ůŮ 

ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ ůŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè (Measurements of the Early 

Decay Time vs frequency spectrum in theatre ñUpper Stageò).            ȽůɧŰɟɞˊɖ 

ˊɖɔɐ (omnidirectional source).            EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 

 

 

ȺɘəɧɜŬ 8.11: ȹɘɎɔɟŬɛɛŬ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ ůŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè 

(Measurements of the background noise level in theatre ñUpper Stage-SGTò).             

ȷɜŮəŰɧ ɧɟɘɞ Ò31 dBA (recommended values Ò31 dBA) 
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8.2 ɄŮɘɟɎɛŬŰŬ ŬɜŰɑɚɖɣɖɠ Űɖɠ ŬəɞɡůŰɘəɐɠ 
 

ȰɔɘɜŮ ŬɜɎɚɡůɖ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ, ŮɝɎɔɞɜŰŬɠ Ŭˊɧ ŭɨɞ ɏɤɠ ɏɝɘ (default Űɘɛɐ) 

ˊŬɟɎɔɞɜŰŮɠ. ȾŬŰŬɚɐɝŬɛŮ ɧŰɘ ɖ ŮɟɛɖɜŮɑŬ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɔɑɜŮŰŬɘ əŬɚɨŰŮɟŬ ɛɏůɤ 

Űɟɘɩɜ ˊŬɟŬɔɧɜŰɤɜ, ɞɘ ɞˊɞɑɞɘ ŮɑɜŬɘ ɘůɢɡɟɞɑ, ɝŮəɎɗŬɟɞɘ əŬɘ ŬɜŮɝɎɟŰɖŰɞɘ əŬɘ Ůɝɖɔɞɨɜ 

Ůɝɖɔɞɨɜ Űɞ 59,0% Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ.  

 

ɄɑɜŬəŬɠ 8.2: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎɚɡůɖɠ ůŰɖ çɉɟɘůŰɑɜŬ 

ɋɜɎůɖè (Results of factor analysis of data obtained during performance in Upper 

Stage Theatre).Ƀɘ ůɡɜŰŮɚŮůŰɏɠ űɧɟŰɘůɖɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɘ Ŭˊɧ 0,50. ɇɞ 

ˊɞůɞůŰɧ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɞ əɎɗŮ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ 26.5, 22 əŬɘ 10.5% ŬɜŰɑůŰɞɘɢŬ. 

(Listed loadings are above 0,50. Percentage variance accounted for by each factor, respectively, is 

26.5, 22, 10.5). 

 

 

 



 

[98] 
 

ɄɑɜŬəŬɠ 8.3: ɇɡˊɘəɎ ůűɎɚɛŬŰŬ ŬɜɎ ˊŬɟɎɔɞɜŰŬ ɔɘŬ Űɞ ɗɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè 

(standard error of loadings for each factor for theatre ñUpper Stageò). 

ɄŬɟɎɔɤɜ ɇɡˊɘəɧ ůűɎɚɛŬ 

F1 çɀŮ ɧɔəɞ - Ʉɚɞɨůɘɞè 0,262 

F2 çȺɡəɟɑɜŮɘŬè 0,267 

F3 çȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬ - ɃɝɡűɤɜɑŬè 0,273 
 

ɄŬɟɧŰɘ Űɞ Űɡˊɘəɧ ůűɎɚɛŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Űɞɡ Ñ0,50 (ɓɚ. ˊɑɜŬəŬ 8.3) ŮɛŮɑɠ 

ɗŮɤɟɐůŬɛŮ ɤɠ əɟɘŰɐɟɘɞ Űɞ 0,50 ŭɘɧŰɘ ɏŰůɘ ŮɟɛɖɜŮɨɞɜŰŬɘ ŬɟŰɘɧŰŮɟŬ ɞɘ ɛŮŰŬɓɚɖŰɏɠ. 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ, Ŭəɧɛɖ, ŬɜɎɚɡůɖ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ɔɘŬ Űɞɡɠ ŰɟŮɘɠ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊŬɟɐɢɗɖůŬɜ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɞˊɞɑŬɠ űŬɑɜɞɜŰŬɘ ůŰɞɜ 

ˊɑɜŬəŬ 8.4. 

 

ɄɑɜŬəŬɠ 8.4: ȷˊɞŰŮɚɏůɛŬŰŬ ŬɜɎɚɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ůŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè 

(Results of ANOVA Analysis for theatre ñUpper Stage-SGTò). 

 

ɄŬɟɎɔɤɜ F ( ůŰŬŰɘůŰɘəɧ ) 
ȺˊɑˊŮŭɞ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ 

F1 çɀŮ ɧɔəɞ - Ʉɚɞɨůɘɞè 0,959 0,458 

F2 çȺɡəɟɑɜŮɘŬè 0,342 0,913 

F3 çȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬ - ɃɝɡűɤɜɑŬè 0,557 0,763 

 

8.3 ȺɟɛɖɜŮɑŬ əɘ Ŭɝɘɞɚɧɔɖůɖ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ əŬɘ ɛŮŰɟɐůŮɤɜ 

ŬɜŰɑɚɖɣɖɠ 

 

8.3.1 ȺɟɛɖɜŮɑŬ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ (RT)  əɡɛɎɜɗɖəŬɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ 

ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ 0,54 sec ɏɤɠ 0,76 sec. ɛŮ ɛɏůɞ ɧɟɞ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

(RTmid) ŰŬ 0,62 sec ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ. ȳůɞɜ ŬűɞɟɎ ůŰɘɠ Űɘɛɏɠ, ŮɑɜŬɘ ɚɑɔɞ 

ɢŬɛɖɚɧŰŮɟŮɠ Űɞɡ ɞɟɑɞɡ Űɤɜ 0,75 sec ɔɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ, ɤůŰɧůɞ ŮɑɜŬɘ 

ŮɜŰɧɠ ɞɟɑɤɜ ɔɘŬ Űɘɠ ɡɣɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ. Ƀɘ ŭŮɑəŰŮɠ ɢŬɛɖɚɏɠ ˊɟɞɠ ɛŮůŬɑŮɠ 

ůɡɢɜɧŰɖŰŮɠ əŬɘ ɡɣɖɚɏɠ ˊɟɞɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ, ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ŬˊɞŰɘɛɎŰŬɘ ɖ 

ɛɞɟűɐ Űɞɡ űɎůɛŬŰɞɠ, ŮɑɜŬɘ əɞɜŰɎ ůŰɖɜ ɛɞɜɎŭŬ, ŭɖɚŬŭɐ ɏɢɞɡɛŮ Űɖɜ ŮˊɘɗɡɛɖŰɐ 

əŬŰŬɜɞɛɐ Űɞɡ űɎůɛŬŰɞɠ. 
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ũɘŬ Űɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (50EEF) ɞɘ ɛɏůŮɠ Űɘɛɏɠ Űɞɡ 

əɡɛɎɜɗɖəŬɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ 0,62 ɏɤɠ 0,71 ɛŮ ɛɏůɞ ɧɟɞ ůŰɘɠ 

ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 0,66 ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ. ȷɜŰɑůŰɞɘɢŬ, ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ 

ˊɖɔɐ ɞɘ ɛɏůŮɠ Űɘɛɏɠ əɡɛɎɜɗɖəŬɜ Ŭˊɧ 0,51 ɏɤɠ 0,70 ɛŮ ɛɏůɖ Űɘɛɐ ůŰɘɠ ɛŮůŬɑŮɠ 

ůɡɢɜɧŰɖŰŮɠ Űɞ 0,62. ȷɝɑɕŮɘ ɜŬ ŬɜŬűɏɟɞɡɛŮ ɧŰɘ ɧɚŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ 

ˊŬɟŬɛɏŰɟɞɡ ŬɡŰɐɠ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ ɞɟɑɤɜ, ɔɘŬ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ əŬɘ ɔɘŬ 

Űɘɠ ŭɨɞ ˊɖɔɏɠ ɛɏŰɟɖůɖɠ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɡˊɎɟɢŮɘ ˊɚɞɨůɘɞɠ ˊɟɩɘɛɞɠ 

ŬɜŬəɚŬůŰɘəɧɠ ɐɢɞɠ ůŮ ɘůɞɟɟɞˊɑŬ ɛŮ Űɘɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ. Ƀ ˊɟɩɘɛɞɠ 

ɐɢɞɠ ŬɡŰɧɠ ˊɟɞɏɟɢŮŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɘɠ ˊɟɩŰŮɠ ŬɜŬəɚɎůŮɘɠ, ˊɞɡ 

ˊɟɞůűɏɟɞɡɜ əɡɟɑɤɠ ŰŬ ɟɡɗɛɘɕɧɛŮɜŬ ŬɜŬəɚŬůŰɘəɎ ˊŰŮɟɨɔɘŬ ůŰɘɠ ˊɚŬɥɜɏɠ ˊŬɟŮɘɏɠ 

Űɞɡ ɗŮɎŰɟɞɡ. 

ȳůɞɜ ŬűɞɟɎ ůŰɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ 

(80 E-to-L), ɞɘ ɛɏůŮɠ Űɘɛɏɠ ůŮ ɧɚɞ Űɞ űɎůɛŬ Űɤɜ ůɡɢɜɞŰɐŰɤɜ əɡɛɎɜɗɖəŬɜ Ŭˊɧ 

4,33 dB ɛɏɢɟɘ 8,39 dB, ɛŮ ɛɏůɞ ɧɟɞ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 6,53 dB. ɄŬɟɧɛɞɘŮɠ 

əŬɘ ŮɚŬűɟɩɠ ɛŮɘɤɛɏɜŮɠ ɓɟɏɗɖəŬɜ əŬɘ ɞɘ Űɘɛɏɠ ˊɞɡ ŮɝɐɢɗɖůŬɜ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ 

ˊɖɔɐ. Ƀɘ Űɘɛɏɠ ŬɡŰɏɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟŮɠ Ŭˊô Űɞ ŬɜɩŰŬŰɞ ɧɟɘɞ Űɤɜ 2 dB ɔɘŬ ɛɞɡůɘəɏɠ 

ůəɖɜɏɠ, ˊɞɡ ŮɟɛɖɜŮɨŮŰŬɘ Ŭˊɧ Űɞɜ ɛɘəɟɧ ůɢŮŰɘəɎ ɧɔəɞ Űɞɡ ɗŮɎŰɟɞɡ Ŭűɞɨ ɏŰůɘ 

ɡˊŮɟŰŮɟɞɨɜ ɞɘ ˊɟɩɘɛŮɠ Ŭˊɧ Űɘɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ. 

ũɘŬ Űɖɜ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɞɘ Űɘɛɏɠ əɡɛɎɜɗɖəŬɜ ůŮ 

ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ Ŭˊɧ -7,82 dB ɛɏɢɟɘ -2,02 dB, ɛŮ ɛɏůɞ ɧɟɞ ůŰɘɠ ɛŮůŬɑŮɠ 

ůɡɢɜɧŰɖŰŮɠ ůŰŬ -6,16 dB ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ. Ƀɘ ŬɜŰɑůŰɞɘɢŮɠ Űɘɛɏɠ ɔɘŬ Űɖɜ 

əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ əɡɛɎɜɗɖəŬɜ Ŭˊɧ -17,98 dB ɏɤɠ -9,27 dB ɛŮ Űɞɜ ɛɏůɞ ɧɟɞ ůŰɘɠ 

ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ ɜŬ ŮɑɜŬɘ -15,15 dB. Ƀɘ Űɘɛɏɠ ŮɑɜŬɘ ŮɜŰɧɠ ɞɟɑɤɜ ůŮ ɧɚɞ Űɞ űɎůɛŬ 

ůɡɢɜɞŰɐŰɤɜ ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ əŬɘ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ, ɛŮ ɛɞɜŬŭɘəɐ ŮɝŬɑɟŮůɖ Űɘɠ 

ɢŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ ɔɘŬ Űɖ ŭŮɨŰŮɟɖ, ɧˊɞɡ ɖ ˊŰɩůɖ ůŰɎɗɛɖɠ Űɤɜ 12,37 dB ŮɑɜŬɘ 

ŮɚŬűɟɩɠ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɖɜ ɛɏɔɘůŰɖ ŬˊɞŭŮəŰɐ ˊŰɩůɖ Űɤɜ 11 dB. ȷɡŰɧ ŮɑɜŬɘ 

ŬˊɞɚɨŰɤɠ ɚɞɔɘəɧ, ŭɘɧŰɘ ɚɧɔɤ Űɖɠ ŭɘɎŰŬɝɖɠ Űɞɡ ɗɏŬŰɟɞ, ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ 

çŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘè ɎɛŮůŬ ɛɧɜɞ ɞɘ ŬɜŬəɚŬůŰɘəɏɠ ŮˊɘűɎɜŮɘŮɠ ɏɛˊɟɞůɗŮɜ Űɖɠ ˊɖɔɐɠ, 

Űɞ ɞˊɞɑɞ ɛŮŰŬűɟɎɕŮŰŬɘ ůŮ ŬɟəŮŰɎ ɢŬɛɖɚɧŰŮɟɖ ɏɜŰŬůɖ Űɞɡ ɐɢɞɡ ɧˊɘůɗŮɜ ŬɡŰɐɠ. 

ɇɏɚɞɠ ɛŮŰɟɐɗɖəŮ ůŰɎɗɛɖ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ (LAeq) 40,2 dȸA ˊɞɡ ɝŮˊŮɟɜɎŮɘ Űɞ 

ŬɜɩŰŬŰɞ ɧɟɘɞ Űɤɜ 31 dbA. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ əɡɟɑɤɠ ŭɘɧŰɘ, ˊŬɟɧŰɘ ɡˊɎɟɢɞɡɜ ɢɩɟɞɘ 

ŬɜɎůɢŮůɖɠ ůŰɘɠ ŰɟŮɘɠ Ŭˊɧ Űɘɠ ŰɏůůŮɟɘɠ ˊɚŮɡɟɏɠ Űɞɡ ɗŮɎŰɟɞɡ,  ɞ Űɞɑɢɞɠ ˊɞɡ 

ɓɟɑůəŮŰŬɘ ɧˊɘůɗŮɜ Űɖɠ ůəɖɜɐɠ ŮɑɜŬɘ ŮɝɤŰŮɟɘəɧɠ Űɞɑɢɞɠ Űɞɡ əŰɘɟɑɞɡ, ɛŮ ŬˊɞŰɏɚŮůɛŬ 

Űɞ ɗɏŬŰɟɞ ɜŬ ŮəŰŮɗŮɘɛɏɜɞɠ ůŰɞɜ ɘŭɘŬɑŰŮɟŬ ɗɞɟɡɓɩŭɖ ŭɟɧɛɞ, ŭɘˊɚɐɠ əŬŰŮɨɗɡɜůɖɠ 
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ɛŮ Űɞɜ ɞˊɞɑɞ ůɡɜɞɟŮɨŮɘ. ɁŬ ŬɜŬűɏɟɞɡɛŮ Ůŭɩ ɧŰɘ ɡˊɎɟɢɞɡɜ ŭɘɎŭɟɞɛɞɘ ŬɜɎůɢŮůɖɠ 

ɗɞɟɨɓɞɡ ˊɟɘɜ Űɘɠ ˊɎɜɤ əŬɘ Űɘɠ əɎŰɤ Ůɘůɧŭɞɡɠ ůŰɞɜ ɢɩɟɞ Űɞɡ ɗŮɎŰɟɞɡ, ŬɚɚɎ ɖ 

ˊɚŮɡɟɎ Űɖɠ ˊɘɞ ˊɞɚɡůɨɢɜŬůŰɖɠ ɞŭɞɨ, Űɖɠ ȿŮɤű. Ɇɡɔɔɟɞɨ, ŮɑɜŬɘ ŬəɎɚɡˊŰɖ. 

 

8.3.2 ȺɟɛɖɜŮɑŬ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŬɜŰɑɚɖɣɖɠ 

 

ȳůɞɜ ŬűɞɟɎ ůŰɖ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Űɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ əŬɘ ɇŮɢɜɩɜ, ɛŮ 

ŰɟŮɘɠ ˊŬɟɎɔɞɜŰŮɠ Űɞ ŬɗɟɞɘůŰɘəɧ ˊɞůɞůŰɧ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ŮɑɜŬɘ 58,81%. 

ȺˊɘəɟŬŰɏůŰŮɟɞɠ ˊŬɟɎɔɞɜŰŬɠ, o F1 çɀŮ ɧɔəɞ ï Ʉɚɞɨůɘɞɠè, ˊɞɡ ŮɝɖɔŮɑ Űɞ 26,42% 

Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ, ŮɑɜŬɘ ŬɡŰɧɠ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ ɧɔəɞ, Űɖɜ ŬɜŰɐɢɖůɖ 

əŬɘ Űɖɜ ɡˊɧůŰŬůɖ Űɞɡ ɐɢɞɡ. ɄŬɟɎɚɚɖɚŬ, ˊŮɟɘɔɟɎűŮɘ ɏɜɜɞɘŮɠ ɧˊɤɠ ɞ ɔŮɛɎŰɞɠ əŬɘ 

ˊɚɞɨůɘɞɠ ɐɢɞɠ, ɛŮ ɧɔəɞ, ɡˊɧůŰŬůɖ ɡɣɖɚɐ ŬɜŰɐɢɖůɖ. ɉŬɟŬəŰɖɟɘůŰɘəɏɠ əɚɑɛŬəŮɠ 

ŮɑɜŬɘ ɞɘ çɀŮ ɧɔəɞ ï ɉɤɟɑɠ ɧɔəɞè, çɄɚɞɨůɘɞɠ - ɄŰɤɢɧɠè, çɈɣɖɚɐɠ ŬɜŰɐɢɖůɖɠ ï 

ɂɖɟɧɠè, çɀŮ ɡˊɧůŰŬůɖ ï ɉɤɟɑɠ ɡˊɧůŰŬůɖè, çũŮɛɎŰɞɠ ï ȾŮɜɧɠè, çɀŮ ŬɛŮůɧŰɖŰŬ 

ï ȷˊɧɛŬəɟɞɠè əŬɘ çȺɝŬůɗŮɜɖɛɏɜɞɠ - ȹɡɜŬŰɧɠè. Ⱥŭɩ ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɞɘ 

ɏɜɜɞɘŮɠ çɄɟɞŰɘɛɖŰɏɞɠè əŬɘ çɀŮ əŬɚɐ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖè ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŮ ŬɡŰɧɜ 

Űɞɜ ˊŬɟɎɔɞɜŰŬ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɏɠ űɞɟŰɑůŮɘɠ. 

ȷəɞɚɞɡɗŮɑ ɞ ŭŮɨŰŮɟɞɠ ˊŬɟɎɔɞɜŰŬɠ, F2 çȺɡəɟɑɜŮɘŬè, ɛŮ 22,11% Űɖɠ ůɡɜɞɚɘəɐɠ 

ŭɘŬəɨɛŬɜůɖɠ, ɞ ɞˊɞɑɞɠ ˊŮɟɘɔɟɎűŮɘ ɐɢɞ ɛŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ, ɛŮ ɏɜŰŬůɖ əŬɘ 

ŭɘŬɨɔŮɘŬ. ȼ ɏɜɜɞɘŬ çȹɡɜŬŰɧɠè ɏɔɘɜŮ ŬɜŰɘɚɖˊŰɐ Ŭˊɧ Űɞ əɞɘɜɧ Űɧůɞ ůŰɞɜ ˊɟɩŰɞ ɧůɞ 

əŬɘ ůŰɞɜ ŭŮɨŰŮɟɞ ˊŬɟɎɔɞɜŰŬ, ˊɟɎɔɛŬ ˊɞɡ ŭŮɑɢɜŮɘ ɧŰɘ ɖ ɏɜŰŬůɖ Űɞɡ ɐɢɞɡ ŬűɞɟɎ 

Űɧůɞ ůŰɞɜ ɧɔəɞ Űɞɡ ɧůɞ əŬɘ ůŰɖɜ əŬɗŬɟɧŰɖŰɎ Űɞɡ. 

ȷəɞɚɞɡɗŮɑ ɞ ŰɟɑŰɞɠ ˊŬɟɎɔɞɜŰŬɠ F3 çȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬ ï ɃɝɡűɤɜɑŬè, ˊɞɡ 

ŮɝɖɔŮɑ Űɞ 10,29% Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ əŬɘ ˊŮɟɘɔɟɎűŮɘ Űɖ ŭɘŬˊŮɟŬůŰɘəɧŰɖŰŬ, 

Űɖɜ ŰɟŬɢɨŰɖŰŬ əŬɘ Űɖɜ ɞɝɡűɤɜɑŬ Űɞɡ ɐɢɞɡ, ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ əɚɑɛŬəŮɠ Űɘɠ 

çȹɘŬˊŮɟŬůŰɘəɧɠ ï ɀɖ ŭɘŬˊŮɟŬůŰɘəɧɠè, çɃɝɨɠ ï ɀɖ ɞɝɨɠ əŬɘ çɇɟŬɢɨɠ ï 

ɀŬɚŬəɧɠè. 

ɇɏɚɞɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŰɞɜɑůɞɡɛŮ ɧŰɘ, ɛŮ ɓɎůɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ˊɑɜŬəŬ 

8.4, ŬˊŮŭŮɑɢɗɖ ɧŰɘ Ŭˊɧ ɗɏůɖ ɛɏŰɟɖůɖɠ ůŮ ɗɏůɖ ɛɏŰɟɖůɖɠ ŭŮɜ ŮɛűŬɜɑɕŮŰŬɘ 

ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ɛŮŰŬɓɞɚɐ ůŰɞɜ Űɟɧˊɞ ˊɞɡ ɞɘ ɗŮŬŰɏɠ ŬɜŰɘɚɐűɗɖəŬɜ Űɖɜ 

ŬəɞɡůŰɘəɐ əŬɘ Űɖ ɛŮŰɏűɟŬůŬɜ ɛŮ Űɞɡɠ ŰɟŮɘɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊŬɟɐɢɗɖůŬɜ 

(ˊɑɜŬəŬɠ 8.2). 
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8.4 ɆɡɛˊŮɟɎůɛŬŰŬ 

 

ɂŮəɘɜɩɜŰŬɠ ɛŮ Űɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɞɘ Űɘɛɏɠ Űɞɡ ůŰɘɠ ɢŬɛɖɚɏɠ 

ůɡɢɜɧŰɖŰŮɠ ŮɑɜŬɘ ɛŮɘɤɛɏɜŮɠ, ɔŮɔɞɜɧɠ ˊɞɡ əŬŰŬŭŮɘəɜɨŮɘ Űɖɜ Ŭɝɘɧɚɞɔɖ ŬəɞɡůŰɘəɐ 

ɛŮɚɏŰɖ ˊɞɡ ɏɢŮɘ ɚɎɓŮɘ ɢɩɟŬ. ɆɡɔəŮəɟɘɛɏɜŬ, ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬŰɎɚɚɖɚŬ 

ɖɢɞŬˊɞɟɟɞűɖŰɘəɎ ɡɚɘəɎ əɡɟɑɤɠ Ŭˊɧ ɝɨɚɞ. ɆɡɜŮɢɑɕɞɜŰŬɠ, ˊŬɟŬŰɖɟɞɨɛŮ  ɧŰɘ ɞɘ 

Űɘɛɏɠ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ŬɡɝɎɜɞɜŰŬɘ ŬɟɛɞɜɘəɎ əŬŰɎ ɛɐəɞɠ Űɤɜ ɞəŰŬɓɘəɩɜ 

ɕɤɜɩɜ Űɞɡ űɎůɛŬŰɞɠ ůɡɜŮɘůűɏɟɞɜŰŬɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ŭɘɎɢɡŰɞɡ ɖɢɖŰɘəɞɨ ˊŮŭɑɞɡ, 

ŬˊɧɟɟɞɘŬ Ůə ɜɏɞɡ Űɖɠ ɞɟɗɐɠ ŬəɞɡůŰɘəɐɠ ɛŮɚɏŰɖɠ. 

ȳˊɤɠ əŬɘ ˊɟɞɖɔɞɡɛɏɜɤɠ, ɏŰůɘ əɘ Ůŭɩ ɞ ɚɧɔɞɠ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ 

əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ  80 (Ⱥ- to-L) ɓɟɑůəŮŰŬɘ ŮəŰɧɠ ɞɟɑɤɜ, ɎɟŬ ɞ ɢɩɟɞɠ 

ŭŮɜ ŮɑɜŬɘ Űɧůɞ əŬŰɎɚɚɖɚɞɠ ɔɘŬ ɛɞɡůɘəɎ ŭɟɩɛŮɜŬ.  

ȼ ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) əɟɑɜŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ Űɧůɞ 

ɚɧɔɤ Űɤɜ ŬɜŬəɚŬůŰɘəɩɜ ŮˊɘűŬɜŮɘɩɜ, ɧůɞ əŬɘ ɚɧɔɤ Űɤɜ ɛɘəɟɩɜ ŬˊɞůŰɎůŮɤɜ 

ɛŮŰŬɝɨ Űɤɜ ɗŮŬŰɩɜ əŬɘ Űɖɠ ůəɖɜɐɠ. 

ɆɢŮŰɘəɎ ɛŮ Űɖɜ ɖɢɞˊɟɞůŰŬůɑŬ Űɞɡ ɗŮɎŰɟɞɡ, ŬɡŰɐ əɟɑɜŮŰŬɘ ŬɜŮˊŬɟəɐɠ əŬɗɩɠ Űɞ 

ɗɏŬŰɟɞ ɓɟɑůəŮŰŬɘ ŮəŰŮɗŮɘɛɏɜɞ ůŰɞɜ ŬůŰɘəɧ ɗɧɟɡɓɞ. ȷɝɑɕŮɘ ɜŬ ůɖɛɘɤɗŮɑ ɧŰɘ ŭŮɜ 

ɡˊɎɟɢŮɘ ɕɩɜɖ ŬɜɎůɢŮůɖɠ ˊɟɞɠ Űɖɜ ˊɚŮɡɟɎ Űɖɠ ˊɞɚɡůɨɢɜŬůŰɖɠ ȿŮɤűɧɟɞɡ 

Ɇɡɔɔɟɞɨ, ɧˊɞɡ ɞ ŰŮɑɢɞɠ Űɞɡ ɗŮɎŰɟɞɡ ŮɑɜŬɘ əŬɘ ŮɝɤŰŮɟɘəɧɠ ŰŮɑɢɞɠ Űɞɡ əŰɘɟɑɞɡ. 

ȷəɧɛɖ, Ŭˊɧ əŰɘɟɘɞɚɞɔɘəɐɠ Ɏˊɞɣɖɠ, ɖ ŰɞˊɞɗɏŰɖůɖ Űɖɠ ŬɑɗɞɡůŬɠ ůŰɞɜ ŬɜɩŰŮɟɞ 

ɧɟɞűɞ Űɞɡ əŰɘɟɑɞɡ əɟɑɜŮŰŬɘ ɎůŰɞɢɖ ŭɘɧŰɘ ŬűɐɜŮɘ ŮəŰŮɗɖɛɏɜɖ Űɖɜ ŬɑɗɞɡůŬ ůŮ 

ŮˊɘˊɟɧůɗŮŰɞ ŮɝɤŰŮɟɘəɧ ɗɧɟɡɓɞ. 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ ŬɜŰɑɚɖɣɖɠ ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ əŬɘ ůŮ ŬɡŰɧ 

Űɞ ɗɏŬŰɟɞ Ŭɜ əŬɘ ŮɑɜŬɘ ɡɚɞˊɞɘɖɛɏɜɞ ůŰɞ Űɏɚɞɠ Űɖɠ ˊɟɩŰɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 21ɞɡ 

ŬɘɩɜŬ, Űɞ ɗŮŬŰɟɧűɘɚɞ əɞɘɜɧ ŬɜŰɘɚɐűɗɖəŮ Űɖɜ ŬəɞɡůŰɘəɐ ɛɏůɤ Űɟɘɩɜ ŬɜŮɝŬɟŰɐŰɤɜ 

ˊŬɟŬɔɧɜŰɤɜ, ɧɛɞɘɤɜ ɛŮ ŰŬ ŰɟɑŬ ˊɟɞɖɔɞɨɛŮɜŬ ɗɏŬŰɟŬ. 

ɇɏɚɞɠ, ˊɟɞəɨˊŰŮɘ ɧŰɘ ɛŮŰŬɝɨ Űɤɜ ɗɏůŮɤɜ Űɞɡ ɗŮɎŰɟɞɡ ŭŮɜ ɡˊɎɟɢŮɘ ůŰŬŰɘůŰɘəɎ 

ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ, ɎɟŬ ɧˊɞɡ əŬɘ ɜŬ əɎŰůŮɘ ɞ ɗŮŬŰɐɠ ɗŬ ŬɜŰɘɚɖűɗŮɑ Űɖɜ ŬəɞɡůŰɘəɐ 

ɛŮ Űɞɜ ɑŭɘɞ Űɟɧˊɞ, ˊɟɎɔɛŬ ˊɞɡ əɟɑɜŮŰŬɘ ɤɠ ɗŮŰɘəɧ ɔɘŬ Űɖɜ ŬəɞɡůŰɘəɐ Ŭˊɧŭɞůɖ Űɞɡ 

çɉɟɘůŰɑɜŬ ɋɜɎůɖè. 

 

  



 

[102] 
 

  



 

[103] 
 

9. ɆɈũȾɅȽɆȼ ɇɋɁ ɇɅȽɋɁ ŪȺȷɇɅɋɁ ɀȺɇȷɂɈ ɇɃɈɆ 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟɞɢɤɟɐůŬɛŮ ůŰɖ ůɨɔəɟɘůɖ Űɤɜ Űɟɘɩɜ ɗŮɎŰɟɤɜ ˊɞɡ 

ɛŮɚŮŰɐůŬɛŮ, ɐŰɞɘ Űɞɡ ɗŮɎŰɟɞɡ çȯɜŮůɘɠè, Űɞɡ çɀɘəɟɞɨ ɄŬɚɚɎɠè əŬɘ Űɞɡ 

çɉɟɘůŰɑɜŬ ɋɜɎůɖè Űɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ əŬɘ ɇŮɢɜɩɜ, ɗŮɤɟɩɜŰŬɠ ŰŬ ɤɠ ɏɜŬ 

ɡˊŮɟɗɏŬŰɟɞ. 

 ȷɜŬɚɡŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ əɎɗŮ ɏɜŬ Ŭˊô ŬɡŰɎ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ 

ɄɑɜŬəŬ 9.1, Űɧůɞ ɛŮ Űɘɠ űɡůɘəɏɠ ɛŮŰɟɐůŮɘɠ ɧůɞ əŬɘ ɛŮ Űɘɠ ɛŮŰɟɐůŮɘɠ ŬɜŰɑɚɖɣɖɠ. 

 

ɄɑɜŬəŬɠ 9.1: ȸŬůɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ŰɟŮɘɠ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ (Basic details 

of test drama theatres).ɇɞ RTmid ŬűɞɟɎ ůŰɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ ɔɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

(500, 1000Hz), ůŮ ɎŭŮɘɞ ɢɩɟɞ (RTmid is accounted for mean-mid 500, 1000Hz in the empty). 

 

 

 

ŪɏŬŰɟɞ çȯɜŮůɘɠè
çɀɘəɟɧ 

ɄŬɚɚɎɠè

çɉɟɘůŰɑɜŬ 

ɋɜɎůɖè

1950 1930 ɤɠ Ŭˊɞɗɐəɖ

ȷɜŬəŬɑɜɘůɖ: 2004 ɤɠ 

ɗɏŬŰɟɞ

ȷɜŬəŬɑɜɘůɖ: 2005 

ɤɠ ɗɏŬŰɟɞ

ȷɟɢɘŰɏəŰɞɜŬɠ
ȾŬŰŬůəŮɡɐ: ȾɟɘɗŬɟɎɠ 

ȷɜŬəŬɑɜɘůɖ: ȳɛɘɚɞɠ 

ɉŬɟŬɔəɘɩɜɖ

ũɘɩɟɔɞɠ ũŬɓŬɚɎɠ 

ũɘɎɜɜɖɠ ɀɞɡɟɑəɖɠ

Architecture 

Studio (FR)

ɉɤɟɖŰɘəɧŰɖŰŬ 

(ɎŰɞɛŬ)
260 330 220

ȳɔəɞɠ (m
3
) 2.680 790 875

ȳɔəɞɠ ŬɜɎ ɗɏůɖ 

(m
3
)

13,1 2,4 3,1

ɀɐəɞɠ (m) 26 12,18 15,1

ɄɚɎŰɞɠ (m) 15,85 23,03 11,12

ȴɣɞɠ (m) 
min: 4,10m                  

max: 8,8m

min: 2,44m         

max: 4,05m

min: 2,40m  

max: 8,20m

ȽůɧɔŮɘɞ 417,95 Ű.ɛ.

ȺɝɩůŰɖɠ 175,84 Ű.ɛ.

RTmid (s) 0,93 0,43 0,62

ɉɟɞɜɞɚɞɔɑŬ 2011

ȺɛɓŬŭɧ (m
2
) 243,14 Ű.ɛ.167,84 Ű.ɛ.
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9.1 ūɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ 

ȹɘŬɔɟŬɛɛŬŰɞˊɞɘɖɛɏɜŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɛŮɔɏɗɖ Űɤɜ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ 

ůŮ əɎɗŮ ɗɏŬŰɟɞ. ȷɜŬɚɡŰɘəɧŰŮɟŬ ɔɑɜŮŰŬɘ ůɨɔəɟɘůɖ ɛŮ Űɞɡɠ ɢɟɧɜɞɡɠ ŬɜŰɐɢɖůɖɠ 

(RT) əŬɘ Űɞɡɠ ɢɟɧɜɞɡɠ ŬˊɧůɓŮůɖɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (EDT) ůŮ ɧɚɞ Űɞ 

űɎůɛŬ Űɤɜ ůɡɢɜɞŰɐŰɤɜ, əŬɗɩɠ əŬɘ ɛŮ Űɘɠ ɛɏɔɘůŰŮɠ əŬɘ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ ɧůɞ əŬɘ 

Űɞɜ ɛɏůɞ ɧɟɞ Űɤɜ Űɘɛɩɜ Űɤɜ ɚɧɔɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ 

ŬɜŬəɚɎůŮɤɜ 80(E-to-L), Űɤɜ əɚŬůɛɎŰɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 50EEF, Űɤɜ 

ŬˊɞůɓɏůŮɤɜ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (ɗɏůɖ ŬɜŬűɞɟɎɠ ɖ ɏɜŰŬůɖ Űɞɡ 

ɐɢɞɡ ůŰɞ 1 ɛ. Ŭˊɧ Űɖɜ ˊɖɔɐ) əŬɘ Űɤɜ ɗɞɟɨɓɤɜ ɓɎɗɞɡɠ ůŮ əɎɗŮ ɗɏŬŰɟɞ. 
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ȺɘəɧɜŬ 9.1: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ 

(Measurements of the Reverberation Time vs frequency spectrum).            

ŪɏŬŰɟɞ ȯɜŮůɘɠ (theatre ñAnesisò).            ɀɘəɟɧ ɄŬɚɚɎɠ (theatre ñMikro Pallasò).           

ɉɟɘůŰɑɜŬ ɋɜɎůɖ (ñUpper Stage-SGTò theatre).            EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended 

values). 

 

 

ȺɘəɧɜŬ 9.2: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ ůŮ 

ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ (Measurements of the Early Decay Time vs 

frequency spectrum).           ŪɏŬŰɟɞ ȯɜŮůɘɠ (theatre ñAnesisò).             ɀɘəɟɧ ɄŬɚɚɎɠ 

(theatre ñMikro Pallasò).            ɉɟɘůŰɑɜŬ ɋɜɎůɖ (ñUpper Stage-SGTò theatre).                    

EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 
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ȺɘəɧɜŬ 9.3: ɀŮŰɟɐůŮɘɠ Űɞɡ ɚɧɔɞɡ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ 

80(E-to-L) (Measurements of 80ms Early-to-Late sound ratio). ȷ. ȹɘɎɔɟŬɛɛŬ ɢŬɛɖɚɩɜ 

ůɡɢɜɞŰɐŰɤɜ (Mean 125, 250 Hz), ȸ. ȹɘɎɔɟŬɛɛŬ ɛŮůŬɑɤɜ ůɡɢɜɞŰɐŰɤɜ (Mean 500, 1000 Hz),        

C. ȹɘɎɔɟŬɛɛŬ ɡɣɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ (Mean 2000, 4000 Hz).           ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional 

source).             ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ əɚŬůɘəɐ 

ɛɞɡůɘəɐ (recommended values for classical music). 
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ȺɘəɧɜŬ 9.4: ɀŮŰɟɐůŮɘɠ Űɞɡ əɚɎůɛŬŰɞɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 50EEF 

(Measurements of the 50ms early energy fraction). ȷ. ȹɘɎɔɟŬɛɛŬ ɢŬɛɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ 

(Mean 125, 250 Hz), ȸ. ȹɘɎɔɟŬɛɛŬ ɛŮůŬɑɤɜ ůɡɢɜɞŰɐŰɤɜ (Mean 500, 1000 Hz), C. ȹɘɎɔɟŬɛɛŬ 

ɡɣɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ (Mean 2000, 4000 Hz).           ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).             

ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ ŬɑɗɞɡůŬ ɞɛɘɚɑŬɠ 

(recommended values for speech intelligibility). 
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ȺɘəɧɜŬ 9.5: ɀŮŰɟɐůŮɘɠ Űɖɠ ŬˊɧůɓŮůɖɠ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɤɠ 

ˊɟɞɠ Űɖɜ ɏɜŰŬůɖ Űɞɡ ɐɢɞɡ ůŰɞ 1 ɛ. Ŭˊɧ Űɖɜ ˊɖɔɐ (0 dB) (Measurements of the 

speech sound level Re speech level at 1 m. from the source). ȷ. ȹɘɎɔɟŬɛɛŬ ɢŬɛɖɚɩɜ 

ůɡɢɜɞŰɐŰɤɜ (Mean 125, 250 Hz), ȸ. ȹɘɎɔɟŬɛɛŬ ɛŮůŬɑɤɜ ůɡɢɜɞŰɐŰɤɜ (Mean 500, 1000 Hz),        

C. ȹɘɎɔɟŬɛɛŬ ɡɣɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ (Mean 2000, 4000 Hz).          ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional 

source).            ȾŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ (directional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ: ȷ. ũɘŬ Űɘɠ ɢŬɛɖɚɏɠ 

ůɡɢɜ. ñ>-11 dBò, ȸ. ũɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜ. ñ>-23,5 dBò, C. ũɘŬ Űɘɠ ɡɣɖɚɏɠ ůɡɢɜ. ñ>-18,5 dBò (Criterion 

values: ȷ. For Mean 125, 250 Hz ñ>-11 dBò, B. For Mean 500, 1000 Hz ñ>-23,5 dBò, C. For Mean 

2000, 4000 Hz ñ>-18,5 dBò). 
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ȺɘəɧɜŬ 9.6: ȹɘɎɔɟŬɛɛŬ ɛŮ Űɞɡɠ ɗɞɟɨɓɞɡɠ ɓɎɗɞɡɠ, ɧˊɤɠ ŬɡŰɞɑ ɛŮŰɟɐɗɖəŬɜ ůŮ 

əɎɗŮ ɗɏŬŰɟɞ. (Measurements of the background noise level in test theatres).           

ɇɞ ŬɜŮəŰɧ ɧɟɘɞ ŮɑɜŬɘ ñÒ31 dBAò (criterion value is ñÒ31 dBAò). 
 

9.2 ɄŮɘɟɎɛŬŰŬ ŬɜŰɑɚɖɣɖɠ Űɖɠ ŬəɞɡůŰɘəɐɠ 

 

ȷűɞɨ ŮɜɞˊɞɘɐůŬɛŮ ŰŬ ŭŮɑɔɛŬŰŬ Ŭˊɧ əɎɗŮ ɗɏŬŰɟɞ ůŮ ɏɜŬ ŮɜɘŬɑɞ ŭŮɑɔɛŬ, 

ɗŮɤɟɩɜŰŬɠ ɧŰɘ ˊɟɧəŮɘŰŬɘ ˊɚɏɞɜ ɔɘŬ ɏɜŬ çɡˊŮɟɗɏŬŰɟɞè, ˊɟɞɢɤɟɐůŬɛŮ ůŮ ŬɜɎɚɡůɖ 

əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ. ȰɔɘɜŮ ŬɜɎɚɡůɖ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ, ŮɝɎɔɞɜŰŬɠ Ŭˊɧ ŭɨɞ ɏɤɠ 

ŰɏůůŮɟɘɠ (default Űɘɛɐ) ˊŬɟɎɔɞɜŰŮɠ. ȾŬŰŬɚɐɝŬɛŮ ɧŰɘ ɖ ŮɟɛɖɜŮɑŬ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

ɔɑɜŮŰŬɘ əŬɚɨŰŮɟŬ ɛɏůɤ Űɟɘɩɜ ˊŬɟŬɔɧɜŰɤɜ, ɞɘ ɞˊɞɑɞɘ ŮɑɜŬɘ ɘůɢɡɟɞɑ, əŬɗŬɟɞɑ əŬɘ 

ŬɜŮɝɎɟŰɖŰɞɘ əɘ Ůɝɖɔɞɨɜ Űɞ 59,0% Űɖɠ ůɡɜɞɚɘəɐɠ ŭɘŬəɨɛŬɜůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

ɆŰɞɜ ˊɑɜŬəŬ 9.2 űŬɑɜɞɜŰŬɘ ŬɜŬɚɡŰɘəɧŰŮɟŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ əŬŰɎ 

ˊŬɟɎɔɞɜŰŮɠ. 
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ɄɑɜŬəŬɠ 9.2: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əŬŰɎ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎɚɡůɖɠ ůŰɞ ůɨɜɞɚɞ Űɤɜ 

Űɟɘɩɜ ɗŮɎŰɟɤɜ (Results of factor analysis of data obtained from the three 

theatres).Ƀɘ ůɡɜŰŮɚŮůŰɏɠ űɧɟŰɘůɖɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɘ Ŭˊɧ 0,50. ɇɞ ˊɞůɞůŰɧ 

Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɞ əɎɗŮ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ 27.5, 22.5 əŬɘ 9% ŬɜŰɑůŰɞɘɢŬ. (Listed 

loadings are above 0,50. Percentage variance accounted for by each factor, respectively, is 27.5, 

22.5, 9). 

 
 

 

ɄɑɜŬəŬɠ 9.3: ɇɡˊɘəɎ ůűɎɚɛŬŰŬ ŬɜɎ ˊŬɟɎɔɞɜŰŬ ɔɘŬ ŰŬ ŰɟɑŬ ɗɏŬŰɟŬ (standard error 

of loadings for each factor for the three theatres). 

ɄŬɟɎɔɤɜ ɇɡˊɘəɧ ůűɎɚɛŬ 

F1 çɀŮ ɧɔəɞ - Ʉɚɞɨůɘɞè 0,176 

F2 çȺɡəɟɑɜŮɘŬè 0,180 

F3 çɃɝɡűɤɜɑŬ - ɇɟŬɢɨŰɖŰŬ - ȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬè 0,183 

 

 

ɼ˂ʾ˃ʰˁʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ

F1: ɀŮ ɧɔəɞ Ƅ ɉɤɟɑɠ ɧɔəɞ 0,82

Ʉɚɞɨůɘɞɠ Ƅ ɄŰɤɢɧɠ 0,80

Ɉɣɖɚɐɠ ŬɜŰɐɢɖůɖɠƄ ɂɖɟɧɠ 0,74

ɀŮ ɡˊɧůŰŬůɖ Ƅ ɉɤɟɑɠ ɡˊɧůŰŬůɖ0,74

ȿŬɛˊɟɧɠ Ƅ ɆəɞŰŮɘɜɧɠ 0,71

ũŮɛɎŰɞɠ Ƅ ȾŮɜɧɠ 0,70

ɀŮ ŬɛŮůɧŰɖŰŬ Ƅ ȷˊɧɛŬəɟɞɠ 0,65

ɄɟɞŰɘɛɖŰɏɞɠ Ƅ ɀɖ ˊɟɞŰɘɛɖŰɏɞɠ0,63

ɄŰɤɢɧɠ ůŮ Űɞɜɘəɐ ˊɞɘɧŰɖŰŬƄ Ʉɚɞɨůɘɞɠ ůŮ Űɞɜɘəɐ ˊɞɘɧŰɖŰŬƄ 0,63

ȺɝŬůɗŮɜɖɛɏɜɞɠ Ƅ ȹɡɜŬŰɧɠ Ƅ 0,61

ɀŮ əŬəɐ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖƄ ɀŮ əŬɚɐ ɔŮɜɘəɐ ŮɜŰɨˊɤůɖƄ 0,60

Ɉɣɖɚɧɠ Ƅ ɉŬɛɖɚɧɠ 0,57

F2: ɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ 

Ŭɜŭɟɘəɩɜ ɟɧɚɤɜ

Ƅ ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ ůŰɖɜ 

ŬəɟɧŬůɖ Ŭɜŭɟɘəɩɜ ɟɧɚɤɜ
0,80

ȺɡŭɘɎəɟɘŰɞɠ Ƅ ȹɡůŭɘɎəɟɘŰɞɠ 0,77

ɀŮ ɡɣɖɚɐ ŬəɞɡůŰɧŰɖŰŬƄ ɀŮ ɢŬɛɖɚɐ ŬəɞɡůŰɧŰɖŰŬ0,76

ɀŮ ŮɡəɟɑɜŮɘŬ ůŰɖɜ ŬəɟɧŬůɖ 

ɔɡɜŬɘəŮɑɤɜ ɟɧɚɤɜ

Ƅ ɉɤɟɑɠ ŮɡəɟɑɜŮɘŬ ůŰɖɜ 

ŬəɟɧŬůɖ ɔɡɜŬɘəŮɑɤɜ ɟɧɚɤɜ
0,75

ȹɘŬɡɔɐɠ Ƅ ɀˊŮɟŭŮɛɏɜɞɠ 0,67

ȹɡɜŬŰɧɠ Ƅ ȷŭɨɜŬɛɞɠ 0,67

ȹɡůɢŮɟɐɠ ůŰɖɜ ŬəɟɧŬůɖƄ ȺɡɢŮɟɐɠ ůŰɖɜ ŬəɟɧŬůɖƄ 0,67

ȯɣɡɢɞɠ Ƅ ȻɤɜŰŬɜɧɠ Ƅ 0,56

F3: Ƀɝɨɠ Ƅ ɀɖ ɞɝɨɠ 0,73

ɇɟŬɢɨɠ Ƅ ɀŬɚŬəɧɠ 0,73

ȹɘŬˊŮɟŬůŰɘəɧɠ Ƅ ɀɖ ŭɘŬˊŮɟŬůŰɘəɧɠ0,69

ʅˎ˄ˍʶ˂ʶˋˍʷˌ 

ʊˈˊˍʽˋʹˌ
   ʃʰˊʱʴ˖˄

ɀȺ ɃũȾɃ-ɄȿɃɈɆȽɃ

ɃɂɈūɋɁȽȷ-

ɇɅȷɉɈɇȼɇȷ-

ȹȽȷɄȺɅȷɆɇȽȾɃɇȼɇȷ

ȺɈȾɅȽɁȺȽȷ
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ɄŬɟɧŰɘ Űɞ Űɡˊɘəɧ ůűɎɚɛŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Űɞɡ Ñ0,50 (ɓɚ. ˊɑɜŬəŬ 9.3), ŮɛŮɑɠ 

ɗŮɤɟɐůŬɛŮ ɤɠ əɟɘŰɐɟɘɞ Űɞ 0,50, ŭɘɧŰɘ ɏŰůɘ ŮɟɛɖɜŮɨɞɜŰŬɘ ŬɟŰɘɧŰŮɟŬ ɞɘ ɛŮŰŬɓɚɖŰɏɠ. 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ, Ŭəɧɛɖ, ŬɜɎɚɡůɖ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ɔɘŬ Űɞɡɠ ŰɟŮɘɠ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮɝɐɢɗɖůŬɜ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɞˊɞɑŬɠ űŬɑɜɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 

9.4. 

 

ɄɑɜŬəŬɠ 9.4: ȷˊɞŰŮɚɏůɛŬŰŬ ŬɜɎɚɡůɖɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ɔɘŬ ŰŬ ŰɟɑŬ ɗɏŬŰɟŬ 

(Results of ANOVA Analysis for the three theatres). 

ɄŬɟɎɔɤɜ F ( ůŰŬŰɘůŰɘəɧ ) 
ȺˊɑˊŮŭɞ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ 

F1 çɀŮ ɧɔəɞ - Ʉɚɞɨůɘɞè 4,975 0,008 

F2 çȺɡəɟɑɜŮɘŬè 1,821 0,164 

F3 çɃɝɡűɤɜɑŬ - ɇɟŬɢɨŰɖŰŬ - 
ȹɘŬˊŮɟŬůŰɘəɧŰɖŰŬè 

2,530 0,082 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ˊɑɜŬəŬ 9.4 ŭŮɑɢɜɞɡɜ ɧŰɘ ɡˊɎɟɢŮɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ 

ŭɘŬűɞɟɎ ůŰɞɜ Űɟɧˊɞ ˊɞɡ ŮɟɛɖɜŮɨŰɖəŮ ɞ ˊŬɟɎɔɤɜ F1 çɀŮ ɧɔəɞ ï Ʉɚɞɨůɘɞè Ŭˊɧ 

ɗɏŬŰɟɞ ůŮ ɗɏŬŰɟɞ əŬɘ ˊɟɏˊŮɘ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ˊŮɟŬɘŰɏɟɤ Ŭɜ ɖ ŭɘŬűɞɟɎ ŬɡŰɐ 

ɞűŮɑɚŮŰŬɘ ůŰɖ ŭɘŬűɞɟɎ  əɎˊɞɘŬɠ űɡůɘəɐɠ ˊŬɟŬɛɏŰɟɞɡ ɐ űɡůɘəɞɨ ɛɏɔŮɗɞɡɠ Ŭˊɧ 

ɗɏŬŰɟɞ ůŮ ɗɏŬŰɟɞ. 

ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ȷˊɚɐ ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ (Simple 

Linear Regression Analysis) ɧˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ Mean Factor Scores Űɞɡ 

ˊŬɟɎɔɞɜŰŬ ŬɡŰɞɨ ɤɠ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ, əɘ ɤɠ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ Mean Principal Component Score Űɖɠ əɨɟɘŬɠ ůɡɜɘůŰɩůŬɠ 

ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ Űɤɜ űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ 

əŬɘ ɛŮɔŮɗɩɜ Űɤɜ ɗŮɎŰɟɤɜ, Űɧůɞ ɔɘŬ Űɘɠ ɛŮŰɟɐůŮɘɠ Űɖɠ ɘůɧŰɟɞˊɖɠ ˊɖɔɐɠ (ɓɚ. 

ˊɑɜŬəŬ 9.6), ɧůɞ əŬɘ ɔɘŬ Űɘɠ ɛŮŰɟɐůŮɘɠ Űɖɠ əŬŰŮɡɗɡɜŰɘəɐɠ (ɓɚ. ˊɑɜŬəŬ 9.8).  

ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɜɎɚɡůɖɠ ůŮ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ ŭɑɜŮɘ ɛɑŬ əɨɟɘŬ ůɡɜɘůŰɩůŬ 

ɤɠ Űɖɜ default Űɘɛɐ əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊɖɔɏɠ. ȾŬŰɎ Űɖɜ ŬɜɎɚɡůɖ əŬŰɎ ˊŬɟɎɔɞɜŰŬ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ űɡůɘəɏɠ ɛŮŰɟɐůŮɘɠ ɤɠ ɏɜŬɠ ɔŮɜɘəɧɠ ɛɏůɞɠ ɧɟɞɠ Űɤɜ ɗɏůŮɤɜ 

ŬɜɎ ɞəŰŬɓɘəɐ ɕɩɜɖ ůŮ əɎɗŮ ɗɏŬŰɟɞ əŬɘ ɛŮɟɘəɎ űɡůɘəɎ ɛŮɔɏɗɖ, ɧˊɤɠ ɖ ŬˊɧůŰŬůɖ 

Ŭˊɧ Űɖɜ ˊɖɔɐ ůŮ əɎɗŮ ɗɏůɖ, ɞ ɧɔəɞɠ Űɞɡ ɗŮɎŰɟɞɡ əɚˊ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖɜ 
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ŬɜɎɚɡůɖ Űɤɜ űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ Űɖɠ ɘůɧŰɟɞˊɖɠ ˊɖɔɐɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ 

ˊɑɜŬəŬ 9.5 Ůɜɩ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ɛŮ 

Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ ůŰɞɜ ˊɑɜŬəŬ 9.7.  

 

ɄɑɜŬəŬɠ 9.5: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ Űɤɜ űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ əŬɘ ɛŮɔŮɗɩɜ 

əŬɘ Űɤɜ Űɟɘɩɜ ɗŮɎŰɟɤɜ, ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ, ůŮ əɨɟɘŮɠ 

ůɡɜɘůŰɩůŮɠ. (Results of principal components analysis of physical parameters 

obtained with the omnidirectional source, from the three theatres). ɇɞ ˊɞůɞůŰɧ Űɖɠ 

ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɖ əɨɟɘŬ ůɡɜɘůŰɩůŬ ŮɑɜŬɘ 90,95%. (Percentage variance accounted for the 

extracted principal component is 90,95%). 

 

 

 

 

 

 

 

 

 

 

 

ȾɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ 

(PCi)

PC1 EDTmid 1,000

50EEFmid Ƅ 0,999

Gmid 0,999

50EEFhigh Ƅ 0,999

RTlow  / RTmid 0,998

Glow 0,997

80(E-to-L)high Ƅ 0,996

EDThigh 0,996

50EEFlow Ƅ 0,994

EDTlow  0,992

80(E-to-L)mid Ƅ 0,992

80(E-to-L)low Ƅ 0,987

V 0,947

RThigh / RTmid Ƅ 0,850

Ghigh 0,849

s 0,559

ūɡůɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ
ɆɡɜŰŮɚŮůŰɏɠ 

űɧɟŰɘůɖɠ

(90,95% ůɡɜɞɚɘəɐɠ 

ŭɘŬəɨɛŬɜůɖɠ)
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ɄɑɜŬəŬɠ 9.6: Ƀɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ŬɜŰɑɚɖɣɖɠ əŬɘ Űɤɜ űɡůɘəɩɜ 

ůɡɜɘůŰɤůɩɜ, ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ. (Relationships between subjective factors 

and physical components with omnidirectional source). *ȼ ɚɨůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ŭŮɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ (regression solution is not significant). ȷ. ȯɜŮůɘɠ, B. ɀɘəɟɧ 

ɄŬɚɚɎɠ, C. ɉɟɘůŰɑɜŬ ɋɜɎůɖ. (ȷ. Anesis, B. Mikro Pallas, C. Upper Stage-SGT). 

Concert Factor (Fi) Physical Measurement R2 b sig 

A + B + C F1 PC1 0,000 0,002 0,994 

  
F2 Ƅ* 

      

        

  
F3 Ƅ* 

      

        
 

 

ɄɑɜŬəŬɠ 9.7: ȷˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ Űɤɜ űɡůɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ əŬɘ Űɤɜ 

Űɟɘɩɜ ɗŮɎŰɟɤɜ, ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ, ůŮ əɨɟɘŮɠ 

ůɡɜɘůŰɩůŮɠ. (Results of principal components analysis of physical parameters 

obtained with the directional source, from the three theatres). ɇɞ ˊɞůɞůŰɧ Űɖɠ 

ŭɘŬəɨɛŬɜůɖɠ ˊɞɡ ŮɝɖɔŮɑ ɖ əɨɟɘŬ ůɡɜɘůŰɩůŬ ŮɑɜŬɘ 89,69%. (Percentage variance accounted for the 

extracted principal component is 89,69%). 

 

 

 

 

ȾɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ 

(PCi)

PC1 50EEFmid 0,999

Gmid Ƅ 0,998

Glow Ƅ 0,997

Ghigh Ƅ 0,995

80(E-to-L)high 0,995

80(E-to-L)mid 0,989

V Ƅ 0,982

50EEFhigh 0,953

50EEFlow 0,919

80(E-to-L)low  0,911

s Ƅ 0,610

ūɡůɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ
ɆɡɜŰŮɚŮůŰɏɠ 

űɧɟŰɘůɖɠ

(89,69% ůɡɜɞɚɘəɐɠ 

ŭɘŬəɨɛŬɜůɖɠ)
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ɄɑɜŬəŬɠ 9.8: Ƀɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ŬɜŰɑɚɖɣɖɠ əŬɘ Űɤɜ űɡůɘəɩɜ 

ůɡɜɘůŰɤůɩɜ ɛŮ Űɖɜ əŬŰŮɡɗɡɜŰɘəɐ ˊɖɔɐ. (Relationships between subjective factors 

and physical components with directional source). *ȼ ɚɨůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ŭŮɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ (regression solution is not significant). ȷ. ȯɜŮůɘɠ, B. ɀɘəɟɧ 

ɄŬɚɚɎɠ, C. ɉɟɘůŰɑɜŬ ɋɜɎůɖ. (ȷ. Anesis, B. Mikro Pallas, C. Upper Stage-SGT). 

Concert Factor (Fi) Physical Measurement R2 b sig 

A + B + C F1 PC1 0,023 0,036 0,903 

  
F2 Ƅ* 

      

        

  
F3 Ƅ* 

      

        
 

 

ȷˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ŬɜŬɚɨůŮɘɠ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɖ ŭɘŬűɞɟɎ ůŰɞɜ Űɟɧˊɞ ˊɞɡ Űɞ 

əɞɘɜɧ ŬɜŰɘɚɐűɗɖəŮ əɘ ŮɟɛɐɜŮɡůŮ Űɞɜ ˊŬɟɎɔɞɜŰŬ F1 çɀŮ ɧɔəɞ ï Ʉɚɞɨůɘɞè, ŭŮ 

ůɢŮŰɑɕŮŰŬɘ Ůˊô ɞɡŭŮɜɑ ɛŮ Űɖɜ əɨɟɘŬ űɡůɘəɐ ůɡɜɘůŰɩůŬ, ŭɖɚŬŭɐ ɛŮ Űɘɠ űɡůɘəɏɠ 

ˊŬɟŬɛɏŰɟɞɡɠ əŬɘ ŰŬ űɡůɘəɎ ɛŮɔɏɗɖ, ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ. 

ũɘŬ ŮɟŮɡɜɖŰɘəɞɨɠ ɚɧɔɞɡɠ ɏɔɘɜŮ ŮˊɘˊɟɞůɗɏŰɤɠ əŬɘ ȷˊɚɐ ũɟŬɛɛɘəɐ 

ɄŬɚɘɜŭɟɧɛɖůɖ (Simple Linear Regression Analysis) ɛŮ ɏɜŬ-ɏɜŬ ŰŬ űɡůɘəɎ ɛŮɔɏɗɖ 

ɤɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ, ɛŮ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ˊɎɚɘ ŰŬ Mean Factor 

Scores Űɞɡ ˊŬɟɎɔɞɜŰŬ F1 çɀŮ ɧɔəɞ ï Ʉɚɞɨůɘɞè [ɄȷɅ.ȹ]. 

 

9.3 ȺɟɛɖɜŮɑŬ űɡůɘəɩɜ ŬəɞɡůŰɘəɩɜ ɛŮŰɟɐůŮɤɜ 

 

ɂŮəɘɜɩɜŰŬɠ ɛŮ Űɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ (RT) ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ Űɘɛɏɠ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞ ŪɏŬŰɟɞ çȯɜŮůɘɠè, ŬəɞɚɞɡɗŮɑ Űɞ ŪɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè Űɖɠ 

ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ əŬɘ ɇŮɢɜɩɜ əŬɘ ɏˊŮŰŬɘ Űɞ çɀɘəɟɧ ɄŬɚɚɎɠè. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ ɛŮ Űɘɛɐ 0,93 sec Űɞ çȯɜŮůɘɠè ŮɑɜŬɘ Űɞ 

ɛɞɜŬŭɘəɧ ŮɜŰɧɠ Űɤɜ ɞɟɑɞɡ (0,75 ɏɤɠ 1,00 sec əŬŰɎ Barron), ɖ ŬɑɗɞɡůŬ çɉɟɘůŰɑɜŬ 

ɋɜɎůɖè ɓɟɑůəŮŰŬɘ ɚɑɔɞ əɎŰɤ Ŭˊô Űɞ ɧɟɘɞ ɛŮ Űɘɛɐ 0,62 sec Ůɜɩ Űɞ çɀɘəɟɧ ɄŬɚɚɎɠè, 

ɚɧɔɤ Űɞɡ ŬɘůɗɖŰɎ ɛɘəɟɧŰŮɟɞɡ ɧɔəɞɡ Űɞɡ ŬɚɚɎ əŬɘ Űɖɠ ɛŮɔɎɚɖɠ ɖɢɞŬˊɞɟɟɧűɖůɖɠ 

Ŭˊɧ ŰŬ əŬɗɑůɛŬŰŬ-əŬɜŬˊŮŭŮɠ, ɛŮ Űɘɛɐ 0,43 sec ŬˊɏɢŮɘ ŬɟəŮŰɎ Ŭˊɧ Űɖɜ ŮˊɘɗɡɛɖŰɐ 

Űɘɛɐ. 
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O ɢɟɧɜɞɠ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (EDT) ɤɠ ˊŬɟɎɔɤɔɞ Űɞɡ 

ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ (RT) əɡɛɎɜɗɖəŮ ůŰŬ ɑŭɘŬ ˊɚŬɑůɘŬ əŬɘ ɔɘŬ ŰŬ ŰɟɑŬ ɗɏŬŰɟŬ.  

ȳůɞɜ ŬűɞɟɎ ůŰɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (50EEF), ɞɘ Űɘɛɏɠ ɔɘŬ Űɞ 

ŪɏŬŰɟɞ çȯɜŮůɘɠè ɓɟɑůəɞɜŰŬɘ əɎŰɤ Ŭˊɧ Űɞ ŮˊɘɗɡɛɖŰɧ ɧɟɘɞ (Ó0,50) ůŮ ɧɚɞ Űɞ Ůɨɟɞɠ 

ůɡɢɜɞŰɐŰɤɜ, ɔŮɔɞɜɧɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ɏɚɚŮɘɣɖ ŬɜŬəɚŬůŰɐɟɤɜ ŬɚɚɎ əŬɘ ůŰɞɜ 

ɛŮɔɎɚɞ ůɡɔəɟɘŰɘəɎ ɧɔəɞ Űɞɡ ɗŮɎŰɟɞɡ. Ⱥɜ ŬɜŰɘɗɏůŮɘ, ɞɘ ɎɚɚŮɠ ŭɨɞ ŬɑɗɞɡůŮɠ 

ɓɟɑůəɞɜŰŬɘ Ůɝ ɞɚɞəɚɐɟɞɡ ŮɜŰɧɠ ɞɟɑɤɜ ɛŮ ŮɜŭŮɘəŰɘəɏɠ Űɘɛɏɠ ůŰɘɠ ɛŮůŬɑŮɠ ůɡɢɜɧŰɖŰŮɠ 

0,65 ɔɘŬ Űɞ ŪɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè əŬɘ 0,85 ɔɘŬ Űɞ çɀɘəɟɧ ɄŬɚɚɎɠè, ɛŮ Űɖɜ 

ɘůɧŰɟɞˊɖ ˊɖɔɐ. 

ȷɜŬűɞɟɘəɎ  ɛŮ  Űɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ 

(80 E-to-L), ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɛɧɜɞ Űɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè əŬɘ ɔɘŬ Űɘɠ ɛŮůŬɑŮɠ 

ůɡɢɜɧŰɖŰŮɠ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ Ůɨɟɞɡɠ Űɘɛɩɜ (-2 dB ɛŮ 2 dB) ɛŮ Űɘɛɐ 

0,15 dB, ɛŮŰɟɖɛɏɜɖ ɔɘŬ Űɖɜ ɘůɧŰɟɞˊɖ ˊɖɔɐ. ɆŰŬ ɡˊɧɚɞɘˊŬ ŭɨɞ ɗɏŬŰɟŬ, əŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ůŰɞ çɀɘəɟɧ ɄŬɚɚɎɠè, ɖ Űɘɛɐ Űɖɠ ˊŬɟŬɛɏŰɟɞɡ ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ 

Ŭɡɝɖɛɏɜɖ əŬɘ ŬɟəŮŰɎ ˊɎɜɤ Ŭˊô Űɞ ŮˊɘɗɡɛɖŰɧ ɧɟɘɞ, ɔŮɔɞɜɧɠ ˊɞɡ ɐŰŬɜ ůɢŮŰɘəɎ 

ŬɜŬɛŮɜɧɛŮɜɞ Ŭűɞɨ Űɞ əɚɎůɛŬ Űɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ ŬɜŬəɚɎůŮɤɜ 

ŬɜŬűɏɟŮŰŬɘ əɡɟɑɤɠ ůŮ ɛɞɡůɘəɏɠ ůəɖɜɏɠ. 

ɇɏɚɞɠ,  ɔɘŬ Űɖ ůŰɎɗɛɖ ɗɞɟɨɓɞɡ ɓɎɗɞɡɠ (LAeq), Űɞ ŪɏŬŰɟɞ çȯɜŮůɘɠè ɛŮ Űɘɛɐ 23 

dBA ɐŰŬɜ Űɞ ɛɞɜŬŭɘəɧ ɛŮ Űɘɛɐ əɎŰɤ Ŭˊô Űɞ ŬɜɩŰŬŰɞ ŮˊɘŰɟŮˊŰɧ ɧɟɘɞ Űɤɜ 31 dȸA. 

ɇɞ çɀɘəɟɧ ɄŬɚɚɎɠè ɛŮ ɛŮŰɟɞɨɛŮɜɞ ɗɧɟɡɓɞ ɓɎɗɞɡɠ 31,3 dBA ɓɟɑůəŮŰŬɘ ɞɟɘŬəɎ 

ˊɎɜɤ Ŭˊɧ Űɞ ŬˊɞŭŮəŰɧ ɧɟɘɞ, Űɖ ůŰɘɔɛɐ ˊɞɡ ɖ Űɘɛɐ Űɤɜ 40,2 dBA ˊɞɡ ɛŮŰɟɐɗɖəŮ 

ůŰɞ ŪɏŬŰɟɞ çɉɟɘůŰɑɜŬ ɋɜɎůɖè ŮɑɜŬɘ ɡˊŮɟɓɞɚɘəɎ ɡɣɖɚɐ. 

 

9.4 ɆɡɛˊŮɟɎůɛŬŰŬ 

 

ȷˊɧ ŰŬ ŰɟɑŬ ɗɏŬŰɟŬ ˊɞɡ ɛŮɚŮŰɐůŬɛŮ, Űɞ çȯɜŮůɘɠè ŬɜɐəŮɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ 

çŬɡŰɞŰŮɚɩɜè ɗŮɎŰɟɤɜ, ŭɖɚŬŭɐ əŬŰŬɚŬɛɓɎɜŮɘ Ůɝ ɞɚɞəɚɐɟɞɡ Űɞ əŰɑɟɘɞ. ɇɞ çɀɘəɟɧ 

ɄŬɚɚɎɠè ŮɑɜŬɘ ɗɏŬŰɟɞ Ůə ɛŮŰŬŰɟɞˊɐɠ ůŮ ɡˊɧɔŮɘɞ ɢɩɟɞ Ůɜɩ ɖ ůəɖɜɐ çɉɟɘůŰɑɜŬ 

ɋɜɎůɖè ŮɑɜŬɘ ŰɛɐɛŬ Űɖɠ ɡˊŮɟůɨɔɢɟɞɜɖɠ ɆŰɏɔɖɠ ũɟŬɛɛɎŰɤɜ əŬɘ ɇŮɢɜɩɜ.  

ɆɡɛˊŮɟŬɑɜɞɡɛŮ ɧŰɘ ŮɛˊŮɟɘůŰŬŰɤɛɏɜɖ ŬəɞɡůŰɘəɐ ɛŮɚɏŰɖ ɏɢŮɘ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ɛɧɜɞ ɔɘŬ Űɖɜ ɉɟɘůŰɑɜŬ ɋɜɎůɖ, Ŭűɞɨ ɛŮ Űɖ ɢɟɐůɖ əŬŰɎɚɚɖɚɤɜ ɖɢɞŬˊɞɟɟɞűɖŰɘəɩɜ 

ɏɢŮɘ ŮˊɘŰŮɡɢɗŮɑ ɛŮɑɤůɖ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ůŰɘɠ ɢŬɛɖɚɏɠ ůɡɢɜɧŰɖŰŮɠ. ɇɞ 

ɖɢɖŰɘəɧ ˊŮŭɑɞ əɟɑɜŮŰŬɘ ŭɘɎɢɡŰɞ Űɧůɞ ůŮ ŬɡŰɧ Űɞ ɗɏŬŰɟɞ ɧůɞ əŬɘ ůŰɞ çɀɘəɟɧ 

ɄŬɚɚɎɠè, ŬɜŰɑɗŮŰŬ ɛŮ Űɞ çȯɜŮůɘɠè ɧˊɞɡ ɖ ɏɚɚŮɘɣɖ ŬɜŬəɚŬůŰɘəɩɜ ŮˊɘűŬɜŮɘɩɜ əŬɘ ɞ 
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ɛŮɔɎɚɞɠ ɧɔəɞɠ Űɞɡ ŭŮɜ Űɞ ŮˊɘŰɟɏˊɞɡɜ. Ⱦɞɘɜɧ ŮɨɟɖɛŬ əŬɘ ɔɘŬ Űɞɡɠ ŰɟŮɘɠ ɢɩɟɞɡɠ 

ŮɑɜŬɘ ɧŰɘ ŭŮɜ ŮɑɜŬɘ ɞɘ ˊɚɏɞɜ əŬŰɎɚɚɖɚɞɘ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ɛɞɡůɘəɩɜ 

ŭɟɩɛŮɜɤɜ, ɔŮɔɞɜɧɠ ˊɞɡ Ůɝɐɢɗɖ Ŭˊɧ Űɘɠ ŮəŰɧɠ ɞɟɑɤɜ Űɘɛɏɠ Űɖɠ ˊŬɟŬɛɏŰɟɞɡ Űɞɡ 

əɚɎůɛŬŰɞɠ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜəɚɎůŮɘɠ (80 Ⱥ- to-L). 

Ƀɘ ůɢŮŰɘəɎ ɛɘəɟɏɠ ŬˊɞůŰɎůŮɘɠ Ŭˊɧ Űɖ ůəɖɜɐ űŬɑɜŮŰŬɘ ɜŬ Ůɡɜɞɞɨɜ Űɖɜ əŬɚɐ 

ŬəɞɡůŰɘəɐ əŬɘ ůŰŬ ŰɟɑŬ ɗɏŬŰɟŬ, ɧˊɞɡ ɏɢɞɡɛŮ ɘəŬɜɞˊɞɘɖŰɘəɏɠ Űɘɛɏɠ ɔɘŬ Űɖɜ 

ŬˊɧůɓŮůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G).  

ȷˊɧ Ɏˊɞɣɖ ɖɢɞˊɟɞůŰŬůɑŬɠ , ˊŬɟɧɚɞ ŰŬ ŰɟɑŬ ɗɏŬŰɟŬ ɏɢɞɡɜ ɕɩɜŮɠ ŬɜɎůɢŮůɖɠ 

ɗɞɟɨɓɞɡ, ɛŮ űɞɡŬɔɘɏ, ŭɘŬŭɟɧɛɞɡɠ əŬɘ Ɏɚɚɞɡɠ ɢɩɟɞɡɠ ɜŬ ˊɟɞɖɔɞɨɜŰŬɘ Űɤɜ 

Ůɘůɧŭɤɜ Űɤɜ Ŭɘɗɞɡůɩɜ, ɛɧɜɞ Űɞ ɗɏŬŰɟɞ çȯɜŮůɘɠè əɟɑɜŮŰŬɘ ŮˊŬɟəɩɠ 

ˊɟɞůŰŬŰŮɡɛɏɜɞ Ŭˊɧ Űɞɜ ŬůŰɘəɧ ɗɧɟɡɓɞ. ȼ çɉɟɘůŰɑɜŬ ɋɜɎůɖè ɓɟɑůəŮŰŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ŮəŰŮɗŮɘɛɏɜɖ, əŬɗɩɠ ɞ Űɞɑɢɞɠ ɧˊɘůɗŮɜ Űɖɠ ůəɖɜɐɠ  ŮɑɜŬɘ ŰŬɡŰɧɢɟɞɜŬ 

əŬɘ ŮɝɤŰŮɟɘəɧɠ Űɞɑɢɞɠ Űɞɡ əŰɘɟɑɞɡ, Ůɜɩ Űɞ çɀɘəɟɧ ɄŬɚɚɎɠè ŮɑɜŬɘ ɞɟɘŬəɎ ŮəŰɧɠ Űɤɜ 

ˊɟɞŭɘŬɔɟŬűɩɜ, əɡɟɑɤɠ ɚɧɔɤ Űɤɜ əŬŰŬůŰɖɛɎŰɤɜ ŮůŰɑŬůɖɠ ˊɞɡ ŮˊɘɢŮɘɟɞɨɜ ůŰɞɜ 

ˊɎɜɤ ɧɟɞűɞ. 

ɆɡɜŮɢɑɕɞɜŰŬɠ , Ŭˊɧ ŰŬ ˊŮɘɟɎɛŬŰŬ Űɖɠ ŬɜŰɑɚɖɣɖɠ űŰɎɜɞɡɛŮ ůŰɞ ůɡɛˊɏɟŬůɛŬ 

ˊɤɠ Ŭɜ əŬɘ ɏɢɞɡɛŮ ŰɟɑŬ ŮŰŮɟɧəɚɖŰŬ ɗɏŬŰɟŬ ɧˊɞɡ ŭɘŬŭɟŬɛŬŰɑůŰɖəŬɜ ɛɎɚɘůŰŬ 

ŭɘŬűɞɟŮŰɘəɞɨ ɨűɞɡɠ ˊŬɟŬůŰɎůŮɘɠ, ɞɘ ɗŮŬŰɏɠ ŬɜŰɘɚɐűɗɖəŬɜ Űɖɜ ŬəɞɡůŰɘəɐ ɛŮ Űɞɜ 

ɑŭɘɞ Űɟɧˊɞ, əŬŰɎ ɛɐəɞɠ Űɟɘɩɜ ŬɜŮɝŬɟŰɐŰɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮɝɐɢɗɖůŬɜ, Űɞɜ 

çȳɔəɞ - ɈˊɧůŰŬůɖè Űɞɡ ɐɢɞɡ, Űɖɜ çȺɡəɟɑɜŮɘŬè əŬɘ Űɖɜ çɃɝɡűɤɜɑŬ - ɇɟŬɢɨŰɖŰŬè.  

Ⱥˊɘˊɚɏɞɜ, ůɖɛŬɜŰɘəɐ ŭɘŬˊɑůŰɤůɖ ˊɞɡ ŬˊɞŰŮɚŮɑ əŬɘ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ Űɟɘɩɜ 

ɗŮɎŰɟɤɜ, ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ Ŭˊɧ ɗɏůɖ ůŮ ɗɏůɖ ŭŮɜ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŭɘŬűɞɟɎ ůŰɞɜ 

Űɟɧˊɞ ŬɜŰɑɚɖɣɖɠ Űɖɠ ŬəɞɡůŰɘəɐɠ.  

ȰɜŬ Ŭəɧɛɖ ůɖɛŬɜŰɘəɧ ůɡɛˊɏɟŬůɛŬ, ŮɑɜŬɘ ɧŰɘ ŰŬ ɗɏŬŰɟŬ ˊɟɞůəɖɜɘŬəɞɨ Űɨˊɞɡ ( 

çȯɜŮůɘɠè, çɉɟɘůŰɑɜŬ ɋɜɎůɖè) ˊɚŮɞɜŮəŰɞɨɜ ůŮ ůɢɏůɖ ɛŮ ŰŬ ŬɛűɘɗŮŬŰɟɘəɞɨ Űɨˊɞɡ 

(çɀɘəɟɧ ɄŬɚɚɎɠè) ůŰɖɜ ŬəɞɡůŰɘəɐ Űɞɡɠ Ŭˊɧŭɞůɖ.  

ɇɏɚɞɠ, űŬɑɜŮŰŬɘ ˊɤɠ Űɞ əɞɘɜɧ ŬɜŰɘɚɐűɗɖəŮ Űɞɜ ˊŬɟɎɔɞɜŰŬ F1 çɀŮ ɧɔəɞ ï 

Ʉɚɞɨůɘɞè ɛŮ ŭɘŬűɞɟŮŰɘəɧ Űɟɧˊɞ, ɞ ɞˊɞɑɞɠ ɧɛɤɠ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŮɝɖɔɖɗŮɑ Ŭˊɧ Űɘɠ 

ɡˊɎɟɢɞɡůŮɠ űɡůɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ ŭɘŮɗɜɞɨɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ. 
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10. ɆɈũȾɅȽɆȼ ȺɄɇȷ ŪȺȷɇɅɋɁ ɇɃɈ ɀɃɁɇȺɅɁȽɆɀɃɈ 

ɀȺɇȷɂɈ ɇɃɈɆ 
 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟɞɢɤɟɐůŬɛŮ ůŰɖ ůɨɔəɟɘůɖ ŮˊŰɎ ɗŮɎŰɟɤɜ Űɞɡ ɛɞɜŰŮɟɜɘůɛɞɨ, 

ɐŰɞɘ Űɞɡ ɗŮɎŰɟɞɡ çȯɜŮůɘɠè, Űɞɡ çɇɕɏɜɖ ȾŬɟɏɕɖè, Űɞɡ çȾɎˊˊŬè, Űɞɡ çɄɧɟŰŬè, 

Űɞɡ çȯɚűŬ ȽŭɏŬè, Űɞɡ çɆŰɞɎè əŬɘ Űɞɡ çȹɖɛɞŰɘəɞɨ ŪŮɎŰɟɞɡ ȿŬɛɑŬɠè. ȷɜŬɚɡŰɘəɏɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ əɎɗŮ ɗɏŬŰɟɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 10.1. 

 

ɄɑɜŬəŬɠ 10.1: ȸŬůɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ɗŮŬŰɟɘəɏɠ ůəɖɜɏɠ (Basic details of 

test drama theatres).ɇɞ RTmid ŬűɞɟɎ ůŰɞɜ ɢɟɧɜɞ ŬɜŰɐɢɖůɖɠ ɔɘŬ Űɘɠ ɛŮůŬɑŮɠ ůɡɢɜ. (500, 

1000Hz), ůŮ ɎŭŮɘɞ ɢɩɟɞ (RTmid is accounted for mean-mid 500, 1000Hz in the empty). 

 

 

 

 

 

 

 

  

ŪɏŬŰɟɞ çȯɚűŬ ȽŭɏŬèçɆŰɞɎèçȾɎˊˊŬè
çɇɕɏɜɖ 

ȾŬɟɏɕɖè
çɄɧɟŰŬèçȯɜŮůɘɠèçȹȼ.ŪȺ.ȿȷ.è

1956 1971 1976 1978 1984 1950 1961

ȷɜŬəŬɑɜɘůɖ: 

1977 & 2005

ȷɜŬəŬɑɜɘůɖ: 

1997

ȷɜŬəŬɑɜɘůɖ: 

1989

ȷɜŬəŬɑɜɘůɖ: 

2014

ȷɜŬəŬɑɜɘůɖ: 

2004 ɤɠ 

ɗɏŬŰɟɞ

ȷɜŬəŬɑɜɘůɖ

ȷɗ. ɀˊɑŰůɞɠ

ȸŬɠ. ɀˊɑŰůɞɠ

ȹɖɛ. ɀˊɑŰůɞɠ

ɉɤɟɖŰɘəɧŰɖŰŬ 

(ɎŰɞɛŬ)
276 300 340 300 320 260 450

ȳɔəɞɠ (m
3
) 1480 2100 1360 1350 1840 2680 2965

ȳɔəɞɠ ŬɜɎ ɗɏůɖ 

(m
3
)

5,4 7 4 4,5 4,8 13,1 6.59

ɀɐəɞɠ (m)22.80 23,5 18,6 20,25 18,9 26 26,05

ɄɚɎŰɞɠ (m)14.70 16 18 21,5 20,2 15,85 18,3

ȴɣɞɠ (m)
3,05 - 4,70 

[min - max]

2,60 - 6,55 

[min - max]

2,60 - 5,70 

[min - max]

2,10 - 5,00 

[min - max]

4,00 - 5,90 

[min - max]

4,10 - 8,8  

[min - max]

3.13 - 10.15 

[min - max]

ɄɚŬŰŮɑŬ: 418ɄɚŬŰŮɑŬ: 446

ȺɝɩůŰɖɠ: 176ȺɝɩůŰɖɠ: 176

Rtmid (s) 0,74 0,97 0,6 0,75 0,77 0,93 0.58

ɀ. ūɤŰɘɎŭɖɠ

ȾɟɘɗŬɟɎɠ 

ȷɜŬəŬɑɜɘůɖ: 

ɉŬɟŬɔəɘɩɜɖɠ

Ⱦɑɛɤɜ Ū. 

ȿɎůəŬɟɖɠ

ȺɛɓŬŭɧ (m
2
) 369 376 324 370 383

ȷɟɢɘŰɏəŰɞɜŬɠ
ȷ. ȾɡɟɑŰůɖ 

ȾɞɚɚɎɟɞɡ

ɅɐɔŬɠ Ⱥ. 

ȷɟɓŬɜɑŰɖɠ

ȿɎɛˊɟɞɠ ũ. 

ũəɞŰɞɓɧɠ

ɉɟɞɜɞɚɞɔɑŬ
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10.1 ūɡůɘəɏɠ ŬəɞɡůŰɘəɏɠ ɛŮŰɟɐůŮɘɠ 
 

ȹɘŬɔɟŬɛɛŬŰɞˊɞɘɖɛɏɜŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɛŮɔɏɗɖ Űɤɜ űɡůɘəɩɜ ɛŮŰɟɐůŮɤɜ 

ůŮ əɎɗŮ ɗɏŬŰɟɞ. ȷɜŬɚɡŰɘəɧŰŮɟŬ ɔɑɜŮŰŬɘ ůɨɔəɟɘůɖ ɛŮ Űɞɡɠ ɢɟɧɜɞɡɠ ŬɜŰɐɢɖůɖɠ 

(RT) əŬɘ Űɞɡɠ ɢɟɧɜɞɡɠ ŬˊɧůɓŮůɖɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (EDT) ůŮ ɧɚɞ Űɞ 

űɎůɛŬ Űɤɜ ůɡɢɜɞŰɐŰɤɜ, əŬɗɩɠ əŬɘ ɛŮ Űɘɠ ɛɏɔɘůŰŮɠ əŬɘ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ ɧůɞ əŬɘ 

Űɞɜ ɛɏůɞ ɧɟɞ Űɤɜ Űɘɛɩɜ Űɤɜ ɚɧɔɤɜ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜɤɜ 

ŬɜŬəɚɎůŮɤɜ 80(E-to-L), Űɤɜ əɚŬůɛɎŰɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ (50EEF), Űɤɜ 

ŬˊɞůɓɏůŮɤɜ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G), ɛŮ ɗɏůɖ ŬɜŬűɞɟɎɠ Űɖɜ ɏɜŰŬůɖ 

Űɞɡ ɐɢɞɡ ůŰɞ 1 ɛ. Ŭˊɧ Űɖɜ ˊɖɔɐ, əŬɘ Űɤɜ ɗɞɟɨɓɤɜ ɓɎɗɞɡɠ ůŮ əɎɗŮ ɗɏŬŰɟɞ. 
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ȺɘəɧɜŬ 10.1: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬɜŰɐɢɖůɖɠ ůŮ ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ 

(Measurements of the Reverberation Time vs frequency spectrum).          ȯɚűŬ ȽŭɏŬ 

(theatre ñAlfa Ideaò).             ȾɎˊˊŬ (theatre ñKappaò).          ȹɖɛɞŰɘəɧ ŪɏŬŰɟɞ ȿŬɛɑŬɠ 

(ñLamiaò).          ɆŰɞɎ (ñStoaò).          ɄɧɟŰŬ (ñPortaò).          ɇɕɏɜɖ ȾŬɟɏɕɖ (ñTzeni Kareziò).               

ȯɜŮůɘɠ (ñAnesisò).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 

 

 

ȺɘəɧɜŬ 10.2: ɀŮŰɟɐůŮɘɠ Űɞɡ ɢɟɧɜɞɡ ŬˊɧůɓŮůɖɠ Űɤɜ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ ůŮ 

ɧɚɞ Űɞ űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ (Measurements of the Early Decay Time vs frequency 

spectrum).     ȯɚűŬ ȽŭɏŬ (theatre ñAlfa Ideaò).           ȾɎˊˊŬ (theatre ñKappaò).          ȹɖɛɞŰɘəɧ 

ŪɏŬŰɟɞ ȿŬɛɑŬɠ (ñLamiaò).          ɆŰɞɎ (ñStoaò).          ɄɧɟŰŬ (ñPortaò).          ɇɕɏɜɖ ȾŬɟɏɕɖ (ñTzeni 

Kareziò).               ȯɜŮůɘɠ (ñAnesisò).               EˊɘɗɡɛɖŰɎ ɧɟɘŬ (recommended values). 
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ȺɘəɧɜŬ 10.3: ɀŮŰɟɐůŮɘɠ Űɞɡ ɚɧɔɞɡ ˊɟɩɘɛɤɜ ˊɟɞɠ əŬɗɡůŰŮɟɖɛɏɜŮɠ ŬɜŬəɚɎůŮɘɠ 

80(E-to-L) (Measurements of 80ms Early-to-Late sound ratio).    ȷ. ȹɘɎɔɟŬɛɛŬ 

ɢŬɛɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ (Mean 125, 250 Hz), ȸ. ȹɘɎɔɟŬɛɛŬ ɛŮůŬɑɤɜ ůɡɢɜɞŰɐŰɤɜ (Mean 500, 1000 

Hz), C. ȹɘɎɔɟŬɛɛŬ ɡɣɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ (Mean 2000, 4000 Hz).           ȽůɧŰɟɞˊɖ ˊɖɔɐ 

(omnidirectional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ əɚŬůɘəɐ ɛɞɡůɘəɐ (recommended values for 

classical music). 
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ȺɘəɧɜŬ 10.4: ɀŮŰɟɐůŮɘɠ Űɞɡ əɚɎůɛŬŰɞɠ ˊɟɩɘɛɤɜ ŬɜŬəɚɎůŮɤɜ 50EEF 

(Measurements of the 50ms early energy fraction). ȷ. ȹɘɎɔɟŬɛɛŬ ɢŬɛɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ 

(Mean 125, 250 Hz), ȸ. ȹɘɎɔɟŬɛɛŬ ɛŮůŬɑɤɜ ůɡɢɜɞŰɐŰɤɜ (Mean 500, 1000 Hz), C. ȹɘɎɔɟŬɛɛŬ 

ɡɣɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ (Mean 2000, 4000 Hz).           ȽůɧŰɟɞˊɖ ˊɖɔɐ (omnidirectional source).            

EˊɘɗɡɛɖŰɎ ɧɟɘŬ ɔɘŬ ŬɑɗɞɡůŬ ɞɛɘɚɑŬɠ (recommended values for speech intelligibility). 
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ȺɘəɧɜŬ 10.5: ɀŮŰɟɐůŮɘɠ Űɖɠ ŬˊɧůɓŮůɖɠ Űɖɠ ůŰɎɗɛɖɠ ɏɜŰŬůɖɠ Űɞɡ ɐɢɞɡ (G) ɤɠ 

ˊɟɞɠ Űɖɜ ɏɜŰŬůɖ Űɞɡ ɐɢɞɡ ůŰɞ 1 ɛ. Ŭˊɧ Űɖɜ ˊɖɔɐ (0 dB) (Measurements of the 

speech sound level Re speech level at 1 m. from the source). ȷ. ȹɘɎɔɟŬɛɛŬ ɢŬɛɖɚɩɜ 

ůɡɢɜɞŰɐŰɤɜ (Mean 125, 250 Hz), ȸ. ȹɘɎɔɟŬɛɛŬ ɛŮůŬɑɤɜ ůɡɢɜɞŰɐŰɤɜ (Mean 500, 1000 Hz),        

C. ȹɘɎɔɟŬɛɛŬ ɡɣɖɚɩɜ ůɡɢɜɞŰɐŰɤɜ (Mean 2000, 4000 Hz).          ȽůɧŰɟɞˊɖ ˊɖɔɐ 

(omnidirectional source).             EˊɘɗɡɛɖŰɎ ɧɟɘŬ: ȷ. ũɘŬ Űɘɠ ɢŬɛɖɚɏɠ ůɡɢɜ. ñ>-11 dBò, ȸ. ũɘŬ Űɘɠ 

ɛŮůŬɑŮɠ ůɡɢɜ. ñ>-23,5 dBò, C. ũɘŬ Űɘɠ ɡɣɖɚɏɠ ůɡɢɜ. ñ>-18,5 dBò (Criterion values: ȷ. For Mean 125, 

250 Hz ñ>-11 dBò, B. For Mean 500, 1000 Hz ñ>-23,5 dBò, C. For Mean 2000, 4000 Hz ñ>-18,5 

dBò). 




















































































































































































































































































































































