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ɄȺɅȽȿȼɊȼ 

 

ɆŰɖ ůɨɔɢɟɞɜɖ Ůˊɞɢɐ ɖ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɤɜ Ŭɜɗɟɩˊɤɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ 

Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ, Űɧůɞ ɔɘŬ ɞɘəɞɜɞɛɘəɞɨɠ ɧůɞ əŬɘ ɔɘŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ 

ɚɧɔɞɡɠ, ŮɑɜŬɘ Ŭɡɝɖɛɏɜɖ. ȰɜŬ ɛŮɔɎɚɞ ŰɛɐɛŬ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ əŬŰŬɜŬɚɩɜŮŰŬɘ 

ˊŬɔəɞůɛɑɤɠ ŬűɞɟɎ ůŰɞ űɤŰɘůɛɧ Űɤɜ ɢɩɟɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ɞɘ Ɏɜɗɟɤˊɞɘ ɔɘŬ ɜŬ 

ŮɝɡˊɖɟŮŰɞɨɜ Űɘɠ ŬɜɎɔəŮɠ Űɞɡɠ. ɆɡɜŮˊɩɠ ɛɑŬ əŬɚɨŰŮɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ űɡůɘəɞɨ 

űɤŰɧɠ ɔɘŬ Űɞɜ űɤŰɘůɛɧ Űɤɜ ɢɩɟɤɜ ŬɡŰɩɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ɛŮɔɎɚɖ 

Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ. 

ɋůŰɧůɞ ŭŮɜ ˊɟɏˊŮɘ, ůŰŬ ˊɚŬɑůɘŬ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŬɡŰɐɠ, ɜŬ ŬɛŮɚɞɨɜŰŬɘ ŰŬ ɓŬůɘəɎ 

əɟɘŰɐɟɘŬ ˊɞɡ əŬɗɘůŰɞɨɜ ɏɜŬ ɢɩɟɞ ɘəŬɜɞˊɞɘɖŰɘəɎ űɤŰɘůɛɏɜɞ, ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ 

ˊɞɡ əŬɚŮɑŰŬɘ ɜŬ əŬɚɨɣŮɘ. ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ əŬɘ Űɖɠ ˊɞɘɧŰɖŰŬ Űɞɡ ɞˊŰɘəɞɨ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ. 

ȷɟɢɘəɎ ŬɜŬɚɨɞɜŰŬɘ ɞɘ ŭŮɑəŰŮɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ˊɞɡ ɞɟɑɕɞɜŰŬɘ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ 

ˊɞɡ ŬɜŬűɏɟɗɖəŮ. ȹɑɜŮŰŬɘ ɞ ɞɟɘůɛɧɠ əŬɘ ɞ Űɟɧˊɞɠ ɡˊɞɚɞɔɘůɛɞɨ Űɞɡ əɎɗŮ ŭŮɑəŰɖ. 

ũɑɜŮŰŬɘ Ůˊɑůɖɠ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ŭŮɘəŰɩɜ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ɑŭɘɞ 

ŬɜŰɘəŮɑɛŮɜɞ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ɔɑɜŮŰŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ 

Űɞɡ ũ.Ɂ.ȷ. çȾȷɇè. ȼ Ŭɝɘɞɚɧɔɖůɖ ɏɔɘɜŮ ɔɘŬ əɎɗŮ Ůɑŭɞɠ ɗŬɚɎɛɞɡ əŬɘ ɔɘŬ əɎɗŮ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əɎɗŮ Ůɑŭɞɡɠ. ũɘŬ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɚɞɔɘůɛɘəɧ Relux ɔɘŬ Űɖɜ ŭɘŮɜɏɟɔŮɘŬ ˊɟɞůɞɛɞɘɩůŮɤɜ əŬɘ 

ɡˊɞɚɞɔɘůɛɞɨ Űɞɡ űɤŰɘůɛɞɨ əŬɗɩɠ əŬɘ Űɞ ɚɞɔɘůɛɘəɧ Excel ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ, Űoɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ Űɘɛɩɜ Űɤɜ ŭŮɘəŰɩɜ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ əŬɘ Űɞɜ 

ɏɚŮɔɢɞ ŮˊɎɟəŮɘŬɠ. 

ɆɡɜɞɚɘəɎ ŮɝŮŰɎůŰɖəŬɜ 12 ɐŭɖ ŭɘŬűɞɟŮŰɘəɩɜ ɗŬɚɎɛɤɜ ɐ ˊɟɞůŬɜŬŰɞɚɘůɛɩɜ. ũɘŬ əɎɗŮ 

ɏɜŬ Ŭˊɧ ŬɡŰɎ ŭɘŮɜŮɟɔɖɗɐəŬɜ ˊɟɞůɞɛɞɘɩůŮɘɠ ɔɘŬ Űɘɠ 4 ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɖɛŮɟɞɛɖɜɑŮɠ 

Ůɚɏɔɢɞɡ (21/3, 21/6, 21/9 əŬɘ 21/12), ŭɖɚŬŭɐ ɘůɖɛŮɟɑŮɠ əŬɘ ɖɚɘɞůŰɎůɘŬ, əŬɘ ɔɘŬ ŰɟŮɘɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɏɠ, ɔɘŬ Űɖɜ ˊŬɟɞɡůɑŬ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ, ɩɟŮɠ ŭɖɚŬŭɐ 9ˊ.ɛ., 12ɛ.ɛ. 

əŬɘ 3ɛ.ɛ. ȷɡŰɏɠ ɞɘ ˊɟɞůɞɛɞɘɩůŮɘɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Űɧůɞ ɔɘŬ əŬɗŬɟɧ ɧůɞ əŬɘ ɔɘŬ 

ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ. ɆɡɜɞɚɘəɎ ŭɘŮɜŮɟɔɐɗɖəŬɜ 144 ˊɟɞůɞɛɞɘɩůŮɘɠ ɔɘŬ əŬɗŬɟɧ ɞɡɟŬɜɧ 

əŬɘ ŬɜŰɑůŰɞɘɢŬ 144 ɔɘŬ ɜŮűɞůəŮˊɐ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡɠ ůɡɜŭɡɎůŰɖəŬɜ 

ůɡůɢŮŰɑɕɞɜŰŬɠ Űɖ ůŰŬŰɘůŰɘəɎ ˊŬɟŬŰɖɟɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ əŬɗŬɟɞɨ əŬɘ ɜŮűɞůəŮˊɞɨɠ 

ɞɡɟŬɜɞɨ ɔɘŬ Űɖɜ ˊɧɚɖ Űɖɠ ȷɗɐɜŬɠ. 
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ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɝŮɢɤɟɘůŰɎ ɔɘŬ əɎɗŮ Ůɑŭɞɠ əŬɘ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

ɗŬɚɎɛɞɡ əŬɘ Ŭűɞɟɞɨɜ ůŰɘɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ əŬɘ ůŰɞɜ ɏɚŮɔɢɞ 

ŮˊɎɟəŮɘŬɠ Űɤɜ Űɘɛɩɜ ŬɡŰɩɜ ɓɎůŮɘ ŭɘŮɗɜɩɠ əŬɗɘŮɟɤɛɏɜɤɜ əɟɘŰɖɟɑɤɜ. 

  



9 
 

 

ABSTRACT 

 

In modern times, people's awareness about saving energy for both economic and 

environmental reasons, is increased. A large part of the energy consumed worldwide 

is the energy used for the lighting of the rooms that people create to serve their needs. 

Therefore a better use of natural light to illuminate these sites could lead to large 

energy savings. 

Although, in the context of these savings, people should not neglect basic criteria that 

make a space well lit, depending on the needs that are to be covered. This thesis deals 

with the evaluation of the presence of natural light and the quality of the visual 

environment provided. 

Initially, daylight metrics set for the assessment mentioned, are analyzed. The 

definition and calculation formula of each metric are mentioned. In addition, an 

attempt is made to evaluate these metrics in comparative manner. 

These metrics are used in the evaluation of daylight conditions in the wards of the 

General Hospital of Athens "KAT". The evaluation was made for each type of ward 

and for every characteristic orientation of each type of ward. For the evaluation 

process, Relux software was used to conduct simulations and to calculate lighting 

levels. Excel software was used to analyze the results, to calculate the numerical value 

of each metric and to check the adequacy of these values. 

A total of 12 different ward types and orientations were simulated. For each of those, 

simulations were conducted for four typical control dates (21/3, 21/6, 21/9 and 21/12), 

i.e. solstices and equinoxes, and for three, characteristic for the presence of natural 

light, hours i.e. 9am, 12pm and 3pm. These simulations were conducted for both clear 

and overcast sky. A total of 144 simulations were carried out for clear skies and 144 

respectively for overcast skies. Their results were combined by correlating the 

statistically observed frequency of clear and overcast sky in the city of Athens. 

The results are presented separately for each type and orientation of ward and refer to 

the numerical values of daylight metrics and the evaluation of the adequacy of these 

values, based on internationally established criteria. 
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ȺɈɉȷɅȽɆɇȽȺɆ 

ȺɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ ȾŬɗɖɔɖŰɐ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ, ə. 

ɇɕɞɡɓŬŭɎəɖ ȽɤɎɜɜɖ, ȷɜŬˊɚɖɟɤŰɐ ȾŬɗɖɔɖŰɐ Űɖɠ Ɇɢɞɚɐɠ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ 

Ⱥ.ɀ.Ʉ. , ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ ˊɞɡ ɛɞɡ ɏŭŮɘɝŮ ɛŮ Űɖɜ ŬɜɎɗŮůɖ Űɖɠ ˊŬɟɞɨůŬɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ əŬɘ Űɖɜ əŬɗɞŭɐɔɖůɐ Űɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ 

Űɖɠ. 

Ⱥˊɑůɖɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɘŭɘŬɑŰŮɟŬ Űɖɜ ůɡɜŮˊɘɓɚɏˊɞɡůŬ, ɡˊɞɣɐűɘŬ 

ŭɘŭɎəŰɞɟŬ, əŬ ɆəɚɎɓɞɡ ȺɡŬɔɔŮɚɑŬ ɔɘŬ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ɡˊɞůŰɐɟɘɝɖ, Űɖɜ 

əŬɗɞŭɐɔɖůɖ, Űɖɜ ˊŬɟɞɢɐ əɎɗŮ ŬˊŬɟŬɑŰɖŰɖɠ ɔɜɩůɖɠ əŬɗɩɠ əŬɘ Űɖɜ ɖɗɘəɐ 

ůɡɛˊŬɟɎůŰŬůɖ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŮ. 
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ȾȺūȷȿȷȽɃ 1 ï ȺȽɆȷũɋũȽȾȷ ɆɇɃȽɉȺȽȷ 

 

1.1 ȺȽɆȷũɋũȼ 

 

ɆŰɖ ůɖɛŮɟɘɜɐ Ůˊɞɢɐ, Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖɜ ŮɜůɤɛɎŰɤůɖ Űɞɡ ŮɜŮɟɔŮɘŬəɞɨ 

ůɢŮŭɘŬůɛɞɨ ůŰɖɜ ɛŮɚɏŰɖ əŬɘ Űɖɜ əŬŰŬůəŮɡɐ əŰɘɟɑɤɜ ɔɑɜŮŰŬɘ ɞɚɞɏɜŬ əŬɘ ɛŮɔŬɚɨŰŮɟɞ. 

ȼ Ŭɟɢɐ ɏɔɘɜŮ ɛŮ əɑɜɖŰɟɞ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŮˊɘˊŰɩůŮɤɜ Ŭˊɧ 

Űɖɜ ŬˊŬɘŰɞɨɛŮɜɖ ŮɜŮɟɔŮɘŬəɐ əŬŰŬɜɎɚɤůɖ əŬŰɎ Űɖ ɢɟɐůɖ. ɋůŰɧůɞ, ɧŰŬɜ ɖ ˊɟɧɞŭɞɠ 

ůŰɖɜ ɏɟŮɡɜŬ ŮˊɏŰɟŮɣŮ Űɖɜ ˊɘɞ ɟŮŬɚɘůŰɘəɐ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ 

ŮɜɏɟɔŮɘŬɠ əŬɘ əŬŰɎ Űɖ ůɡɜɏˊŮɘŬ Űɖ ɛŮŰɎűɟŬůɐ Űɖɠ ůŮ Ůɝɞɘəɞɜɧɛɖůɖ ɞɘəɞɜɞɛɘəɩɜ 

ˊɧɟɤɜ, Űɞ ŮɜŭɘŬűɏɟɞɜ ɏɔɘɜŮ ŮɜŰɞɜɧŰŮɟɞ. Ʉɚɏɞɜ ɛŮ Űɖɜ ˊŬɔəɧůɛɘŬ ɞɘəɞɜɞɛɘəɐ əɟɑůɖ 

ŬɚɚɎ əŬɘ ɛŮ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɞɡ ˊŮˊŮɟŬůɛɏɜɞɡ ɢŬɟŬəŰɐɟŬ Űɤɜ 

ůɡɛɓŬŰɘəɩɜ ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ŮɑɢŬɜ ŮˊɘəɟŬŰɐůŮɘ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ ɢɟɧɜɘŬ, ɖ 

ˊɟɞůˊɎɗŮɘŬ ɔɘŬ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ űɡůɘəɩɜ ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ ůɡɜŮɢɩɠ ŮɜɘůɢɨŮŰŬɘ. 

ɀɑŬ ˊŰɡɢɐ Űɞɡ ŮɜŮɟɔŮɘŬəɞɨ ůɢŮŭɘŬůɛɞɨ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ˊɏɟŬɜ Űɤɜ 

ŮɜŮɟɔŮɘŬəɩɜ əŬɘ ɛŮ ɎɚɚŬ, ŮˊɘˊɟɧůɗŮŰŬ ɞűɏɚɖ ɔɘŬ əɎɗŮ əŰɑɟɘɞ ŮɑɜŬɘ ɖ ɛŮɚɏŰɖ Űɞɡ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɝɘɞˊɞɘɖɗŮɑ ɩůŰŮ ɜŬ ɘəŬɜɞˊɞɘɖɗɞɨɜ ɞɘ ůɡɜɞɚɘəɏɠ 

ŬɜɎɔəŮɠ űɤŰɘůɛɞɨ əɎɗŮ ɢɩɟɞɡ. 

Ƀ ɐɚɘɞɠ ŮəˊɏɛˊŮɘ ŮɜɏɟɔŮɘŬ ɛŮ ɘůɢɨ ˊɞɡ űŰɎɜŮɘ ŰŬ 3.8 x 10
26

joules ŬɜɎ 

ŭŮɡŰŮɟɧɚŮˊŰɞ əŬɘ ˊŬɟɏɢŮɘ ŮɑŰŮ ɎɛŮůŬ ŮɑŰŮ ɏɛɛŮůŬ, ɧɚɖ Űɖɜ ŬˊŬɟŬɑŰɖŰɖ ŮɜɏɟɔŮɘŬ ɔɘŬ 

Űɖɜ ŭɘŬŰɐɟɖůɖ Űɖɠ ɕɤɐɠ ůŰɖ ũɖ. ȷɜɎɛŮůŬ ůŰŬ ɎɚɚŬ ŮɑɜŬɘ ɖ ɛɞɜŬŭɘəɐ ˊɖɔɐ űɡůɘəɞɨ 

űɤŰɧɠ. ȳɛɤɠ ŬɡŰɎ ɞ ůɢŮŭɘŬůɛɧɠ əŰɘɟɑɤɜ ˊɞɡ ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ Űɞ űɡůɘəɧ űɤɠ, ŭŮɜ 

ŮɑɜŬɘ Ůɨəɞɚɞɠ ɛɘŬɠ əŬɘ Űɞ űɡůɘəɧ űɤɠ ŭŮɜ ŮɑɜŬɘ ůŰŬɗŮɟɧ, ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůŮɘ 

ɗɎɛɓɤůɖ, ŮɝŬűŬɜɑɕŮŰŬɘ Űɞ ɓɟɎŭɡ Ůɜɩ ɞ ůɢŮŭɘŬůɛɧɠ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ 

ŬɜŰɘəɟɞɡɧɛŮɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ ˊŰɡɢɏɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ. ɄŬɟɧɚŬ ŬɡŰɎ 

Űɞ űɡůɘəɧ űɤɠ ɏɢŮɘ ɗŮŰɘəɐ ŬɘůɗɖŰɘəɐ ŮˊɑŭɟŬůɖ Űɖɜ ɞˊɞɑŬ ŬˊɞɕɖŰɞɨɜ ɞɘ Ɏɜɗɟɤˊɞɘ Ŭɜ 

ɖ ˊŬɟɞɡůɑŬ Űɞɡ ŭŮɜ ŮɝŬůűŬɚɑɕŮŰŬɘ ɏůŰɤ əŬɘ ůŮ ɛɘəɟɏɠ ˊɞůɧŰɖŰŮɠ. ȰɜŬɠ ůɖɛŬɜŰɘəɧɠ 

Ŭɟɘɗɛɧɠ ŮɟŮɡɜɩɜ
1
 əŬŰŬŭŮɘəɜɨɞɡɜ Űɖ ɗŮŰɘəɐ ůɡɛɓɞɚɐ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɞɡ űɡůɘəɞɨ 

űɤŰɧɠ ůŮ ɏɜŬ ɢɩɟɞ, ůŰɖɜ ɡɔŮɑŬ, ůŰɖɜ ɎɜŮůɖ əŬɘ ůŰɖɜ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɤɜ ɢɟɖůŰɩɜ 

Űɞɡ ɢɩɟɞɡ ŬɡŰɞɨ. 

ȼ ŬɜɎɚɡůɖ Űɧůɞ Űɖɠ ˊɞůɧŰɖŰŬɠ ɧůɞ əŬɘ Űɞɡ Űɟɧˊɞɡ ɛŮ Űɞɜ ɞˊɞɑɞ Űɞ űɡůɘəɧ 

űɤɠ ŮɘůɏɟɢŮŰŬɘ ůŮ ɏɜŬ ɢɩɟɞ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ůɖɛŬɜŰɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ. ɇɧůɞ 
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ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ɞˊŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɧůɞ əŬɘ ůŰŬ ˊŮɟɘɗɩɟɘŬ 

Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ. 

ɉɩɟɞɘ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ ŭɘŬűɞɟŮŰɘəɐ ɢɟɐůɖ ɏɢɞɡɜ əŬɘ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ 

ɧůɞ ŬűɞɟɎ ůŰŬ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ ɩůŰŮ Űɞ ɞˊŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɜŬ ɗŮɤɟŮɑŰŬɘ 

ɘəŬɜɞˊɞɘɖŰɘəɧ. ȰŰůɘ ɖ ɚŮˊŰɞɛŮɟɐɠ ɛŮɚɏŰɖ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ əŬŰɎ Űɞ ůɢŮŭɘŬůɛɧ 

ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ɛɘŬ ŰŮɚɘəɐ ɚɨůɖ ˊɞɡ ɗŬ ɛˊɞɟŮɑ ɜŬ ɘəŬɜɞˊɞɘŮɑ Űɘɠ ŬˊŬɘŰɐůŮɘɠ 

ŬɡŰɏɠ ɛŮ Űɖ ɛɘəɟɧŰŮɟɖ ŭɡɜŬŰɐ ɢɟɐůɖ Űɞɡ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ. ɋůŰɧůɞ, ɖ ŮɜŮɟɔŮɘŬəɐ 

Ůɝɞɘəɞɜɧɛɖůɖ ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɖɜ Ŭˊɞűɡɔɐ Űɖɠ ɢɟɐůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŬɚɚɎ 

əŬɘ ůŮ ˊɘɗŬɜɎ ŮɜŮɟɔŮɘŬəɎ ɞűɏɚɖ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɗŮɟɛɘəɐ ɎɜŮůɖ. ȰŰůɘ ɖ 

ɗŮɟɛɘəɐ ŮɜɏɟɔŮɘŬ ˊɞɡ ɛŮŰŬűɏɟŮŰŬɘ ɛŮ Űɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ɛˊɞɟŮɑ ɜŬ ůɡɛɓɎɚŮɘ 

ɩůŰŮ ɜŬ ɛŮɘɤɗɞɨɜ ɞɘ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ɗɏɟɛŬɜůɖ ɐ ɜŬ ŮɚŮɔɢɗŮɑ əŬŰɎɚɚɖɚŬ ɩůŰŮ ɜŬ 

ŬˊɞŰɟɏɣŮɘ ˊɘɗŬɜɏɠ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ əɚɘɛŬŰɘůɛɧ.  

Ƀɘ ɗŮŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ ŮɑɜŬɘ Ůˊɑůɖɠ 

ůɖɛŬɜŰɘəɏɠ
2
. ɆɡɛɓɎɚŮɘ ůŰɖɜ ɟɨɗɛɘůɖ Űɤɜ əɘɟəɎŭɘɤɜ ɟɡɗɛɩɜ, ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ 

ɨˊɜɞɡ, ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ ɧɟŬůɖɠ ŬŰɧɛɤɜ ˊɞɡ ˊɎůɢɞɡɜ Ŭˊɧ Űɖ ɜɧůɞ Alzheimer, ůŰɞ 

ůɢɖɛŬŰɘůɛɧ Űɖɠ ŮɝŬɘɟŮŰɘəɎ ůɖɛŬɜŰɘəɐɠ ɓɘŰŬɛɑɜɖɠ D əŬɗɩɠ əŬɘ ůŰɖɜ ɣɡɢɞɚɞɔɘəɐ 

ɘůɞɟɟɞˊɑŬ əŬɘ ɎɜŮůɖ. 

ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɗɘůŰɞɨɜ ůŬűɐ Űɖɜ ůɡɛɓɞɚɐ ɐ əŬɘ Űɖɜ ŬɜŬɔəŬɘɧŰɖŰŬ ɛɘŬɠ 

ɛŮɚɏŰɖɠ űɤŰɘůɛɞɨ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ ůɢŮŭɑŬůɖɠ Ůɜɧɠ əŰɘɟɑɞɡ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ 

ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ŭɘɎűɞɟŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ, ŭŮɑəŰŮɠ Ŭˊɧŭɞůɖɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ, 

ɔŮɜɘəɧŰŮɟɞɘ ɐ ˊɘɞ ůɡɔəŮəɟɘɛɏɜɞɘ ŰŮɢɜɘəɞɑ əŬɜɞɜɘůɛɞɑ əŬɗɞɟɘůɛɞɨ Űɤɜ ŬˊŬɘŰɐůŮɤɜ, 

ŬɜŰɑůŰɞɘɢŬ ɚɞɔɘůɛɘəɎ ˊɟɞůɞɛɞɑɤůɖɠ əŬɘ ɡˊɞɚɞɔɘůɛɞɨ ůŮ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ. 

 

 

1.2 ȸȷɆȽȾȷ ūɋɇɃɀȺɇɅȽȾȷ ɀȺũȺŪȼ 

 

ɀŮ Űɖ ɚɏɝɖ ūɋɆ ɞɟɑɕŮŰŬɘ ɖ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ŬɜɘɢɜŮɨŮŰŬɘ Ŭˊɧ Űɞ 

Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ. ȼ ūɤŰɞɛŮŰɟɑŬ ŬůɢɞɚŮɑŰŬɘ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ űɤŰɧɠ, 

űɡůɘəɞɨ əŬɘ ŰŮɢɜɖŰɞɨ, ˊɞɡ ɔɑɜɞɜŰŬɘ ŬɜŰɘɚɖˊŰɘəɧ Űɞɜ Ŭɜɗɟɩˊɘɜɞ ɞˊŰɘəɧ ŭɏəŰɖ, Űɞ 

ɛɎŰɘ. 

Ƀɘ ɓŬůɘəɏɠ ɛɞɜɎŭŮɠ Űɖɠ űɤŰɞɛŮŰɟɑŬɠ ŮɑɜŬɘ
3
: 

1. ȼ ūɤŰŮɘɜɐ Ʌɞɐ /luminous flux(ū) 
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ɋɠ űɤŰŮɘɜɐ ɟɞɐ ɞɟɑɕŮŰŬɘ ɖ ůɡɜɞɚɘəɐ ˊɞůɧŰɖŰŬ ɞɟŬŰɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ 

ŮəˊɏɛˊŮŰŬɘ Ɏˊɞ ɛɑŬ űɤŰŮɘɜɐ ˊɖɔɐ. ɀɞɜɎŭŬ ɛɏŰɟɖɠ Űɖɠ űɤŰŮɘɜɐɠ ɟɞɐɠ ŮɑɜŬɘ Űɞ 

lumen (lm). 

2. ȼ űɤŰŮɘɜɐ ɏɜŰŬůɖ ˊɖɔɐɠ / luminous intensity (Ƚ) 

ɋɠ űɤŰŮɘɜɐ ɏɜŰŬůɖ ˊɖɔɐɠ ɞɟɑɕŮŰŬɘ ɖ ˊɞůɧŰɖŰŬ Űɖɠ űɤŰŮɘɜɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ 

ŮəˊɏɛˊŮŰŬɘ Ŭˊɧ ɛɑŬ űɤŰŮɘɜɐ ˊɖɔɐ ˊɟɞɠ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŮɨɗɡɜůɖ ůŰŮɜɞɨ 

əɩɜɞɡ, ˊɟɞɠ Űɖ ůŰŮɟŮɎ ɔɤɜɑŬ Űɞɡ əɩɜɞɡ. ɀɞɜɎŭŬ ɛɏŰɟɖůɖɠ Űɖɠ űɤŰŮɘɜɐɠ 

ɏɜŰŬůɖɠ ˊɖɔɐɠ ŮɑɜŬɘ ɖ candela (cd). 

3. ȼ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ / illuminance(E) 

ɋɠ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɞɟɑɕŮŰŬɘ ɖ űɤŰŮɘɜɐ ɟɞɐ ˊɞɡ űɗɎɜŮɘ ůŮ ɛɑŬ 

ɞɛɞɘɧɛɞɟűɖ ŮˊɘűɎɜŮɘŬ ˊɟɞɠ Űɞ ŮɛɓŬŭɧ ŬɡŰɐɠ.(ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ = 

űɤŰŮɘɜɐ ɟɞɐ / ŮɛɓŬŭɧ) ɀɞɜɎŭŬ ɛɏŰɟɖůɖɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮɑɜŬɘ Űɞ lux, 

ɧˊɞɡ lux=lm/m
2
. 

4. H ɚŬɛˊɟɧŰɖŰŬ / luminance (L) 

ɋɠ ɚŬɛˊɟɧŰɖŰŬ ɞɟɑɕŮŰŬɘ ɖ ˊɞůɧŰɖŰŬ űɤŰɘůɛɞɨ ˊɞɡ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɐ Ŭˊɧ Űɞ ɛɎŰɘ 

Ůɜɧɠ ˊŬɟŬŰɖɟɖŰɐ ɨůŰŮɟŬ Ŭˊɧ ŬɜɎəɚŬůɖ ůŮ ůɡɔəŮəɟɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ. ɀɞɜɎŭŬ 

ɛɏŰɟɖůɖɠ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ ŮɑɜŬɘ ɖ candela/m
2
.ũɘŬ ɛŬŰ ŮˊɘűɎɜŮɘŮɠ ɞ Űɨˊɞɠ ˊɞɡ 

ůɡɜŭɏŮɘ Űɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɛŮ Űɖ ɚŬɛˊɟɧŰɖŰŬ ŮɑɜŬɘ L=E*ɟ/ˊ ɧˊɞɡ 

ɟ ŮɑɜŬɘ ɖ ŬɜŬəɚŬůŰɘəɧŰɖŰŬ Űɞɡ ɡɚɘəɞɨ (Ŭˊɧ 0 ɤɠ 1) əŬɘ ˊ=3,14. 

 

 

ȺɘəɧɜŬ 1.1 ïȰɜŰŬůɖ ūɤŰɘůɛɞɨ ȺˊɘűɎɜŮɘŬɠ əŬɘ ȿŬɛˊɟɧŰɖŰŬ. Ʉɖɔɐ : www.ransen.com 
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1.3 ȸȽȸȿȽɃũɅȷūȽȷ 1
ɃɈ

 ȾȺūȷȿȷȽɃɈ 

 

1. www.lrc.rpi.edu/programs/daylighting - ŬɜŬűɞɟɎ ůŮ ˊɞɚɚɏɠ ɛŮɚɏŰŮɠ.  

2. ũɞɨɚŬ Ⱥ., ɇɕɞɡɓŬŭɎəɖɠ Ƚ. ɆəɚɎɓɞɡ Ⱥ. - Ʉɟɞůɞɛɞɑɤůɖ ɢɩɟɞɡ ůŮ ɚɞɔɘůɛɘəɧ ɛŮ 

ɓɎůɖ ˊŬɟɎɔɞɜŰŮɠ űɤŰɘůɛɞɨ (2012) 

3. www.flashlight.gr 

 

  

http://www.lrc.rpi.edu/programs/daylighting
http://www.flashlight.gr/
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ȾȺūȷȿȷȽɃ 2 ï ȹȺȽȾɇȺɆ ūɈɆȽȾɃɈ ūɋɇȽɆɀɃɈ 

 

2.1 ȼ ɚɞɔɘəɐ Űɞɡ ůɢŮŭɘŬůɛɞɨ  

Ƀ Ůɝ Ŭɟɢɐɠ əŬɗɞɟɘůɛɧɠ ůɡɔəŮəɟɘɛɏɜɤɜ ŬˊŬɘŰɐůŮɤɜ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ 

ˊɟɞɦˊɧɗŮůɖ ɔɘŬ Űɞ ůɤůŰɧ ůɢŮŭɘŬůɛɧ Űɞɡ űɤŰɘůɛɞɨ Ůɜɧɠ ɢɩɟɞɡ. Ƀ ɛŮɚŮŰɖŰɐɠ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ɘŮɟŬɟɢɐůŮɘ Űɞɡɠ ůŰɧɢɞɡɠ ɛɘŬɠ ɛŮɚɏŰɖɠ. Ƀ ůɡɜŭɡŬůɛɧɠ ŬɜŰɘəŮɘɛŮɜɘəɩɜ 

ˊɞɘɞŰɘəɩɜ əŬɘ ˊɞůɞŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ɛŮ Űɘɠ ɡˊɞəŮɘɛŮɜɘəɏɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ 

ˊɟɞŭɘŬɔɟŬűɏɠ ˊɞɡ ŮɝŬůűŬɚɑɕɞɡɜ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɞɡ ɢɩɟɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ 

ɛŮŰɏˊŮɘŰŬ ɢɟɐůɖ Űɞɡ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɩůŰŮ ɜŬ ˊɟɞəɨɣŮɘ Űɞ ŮˊɘɗɡɛɖŰɧ ŬˊɞŰɏɚŮůɛŬ. 

 

ɄɞɘɞŰɘəɏɠ ɄŬɟɎɛŮŰɟɞɘ 

ɄŬɟɧɚɞ ˊɞɡ ɖ ɎɛŮůɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ŮɑɜŬɘ ɛɘŬ ůɖɛŬɜŰɘəɐ ˊɖɔɐ ŮɜɏɟɔŮɘŬɠ 

ɛŮ ŭɘɎűɞɟŮɠ ŮűŬɟɛɞɔɏɠ ɧˊɤɠ űɤŰɞɓɞɚŰŬɥəɎ ůŰɞɘɢŮɑŬ, ŮɔəŬŰŬůŰɎůŮɘɠ ɗɏɟɛŬɜůɖɠ ə.Ɏ. 

, ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ ɏɚŮɔɢɞɠ Űɖɠ ɎɛŮůɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŮ ɢɩɟɞ ɧůɞ 

ŬűɞɟɎ ůŰɞ ůɢŮŭɘŬůɛɧ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ. ȺəŰɧɠ Ŭˊɧ ŰŬ ˊɘɗŬɜɩɠ ŬɜŮˊɘɗɨɛɖŰŬ 

ɗŮɟɛɘəɎ űɞɟŰɑŬ, ŰŬ ɡɣɖɚɎ ŮˊɑˊŮŭŬ Űɞɡ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ɛˊɞɟɞɨɜ ɜŬ 

ˊɟɞəŬɚɏůɞɡɜ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ ɗɎɛɓɤůɖɠ. ȷɡŰɧ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ əɘɜɖŰɞˊɞɘɐůŮɘ Űɞɡɠ 

ɢɟɐůŰŮɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ əŬŰɎ Űɞ ŭɞəɞɨɜ ŭɘɎűɞɟŬ Ůɑŭɖ ůəɘɎůŰɟɤɜ, ɔŮɔɞɜɧɠ ˊɞɡ 

ɗŬ ŬɜɏŰɟŮˊŮ Űɘɠ ˊɟɞɓɚɏɣŮɘɠ ɛɑŬɠ ɞɚɧəɚɖɟɖɠ ɛŮɚɏŰɖɠ ˊɞɡ ŭŮɜ ŮɜůɤɛŬŰɩɜŮɘ ŰŬ 

ůəɑŬůŰɟŬ ŬɡŰɎ. Ⱥˊɘˊɚɏɞɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ əŬɘ ɛɑŬ ŮɚɎɢɘůŰɖ ɞɛɞɘɞɛɞɟűɑŬ 

Űɤɜ Ůˊɘˊɏŭɤɜ űɤŰɘůɛɞɨ ůŰŬ ŭɘɎűɞɟŬ ůɖɛŮɑŬ Ůɜɧɠ ɢɩɟɞɡ, ɩůŰŮ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ 

ɛŮɔɎɚŮɠ ŭɘŬűɞɟɏɠ ˊɞɡ ˊɟɞəŬɚɞɨɜ ŭɘŬŰŬɟŬɢɐ Űɖɠ ɞˊŰɘəɐɠ ɎɜŮůɖɠ. 

 

ɄɞůɞŰɘəɏɠ ɄŬɟɎɛŮŰɟɞɘ 

ȷűɞɨ ŮɝŮŰŬůŰɞɨɜ əŬɘ ɘəŬɜɞˊɞɘɖɗɞɨɜ ɞɘ ˊɞɘɞŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮɝŮŰŬůɗŮɑ ŮɎɜ ŮɝŬůűŬɚɑɕɞɜŰŬɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ ɔɘŬ Űɖɜ 

ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɤɜ ŭɘɎűɞɟɤɜ ŮɟɔŬůɘɩɜ ˊɞɡ ˊɟɞɓɚɏˊŮŰŬɘ ɜŬ űɘɚɞɝŮɜɐůŮɘ ɞ ɡˊɧ 

ɛŮɚɏŰɖ ɢɩɟɞɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɛŮɚɚɞɜŰɘəɐ Űɞɡ ɢɟɐůɖ. Ƀ ůŰɧɢɞɠ ŮɑɜŬɘ ɜŬ 

ɛŮɔɘůŰɞˊɞɘɖɗŮɑ ɖ ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɘɠ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ŬˊŬɘŰɐůŮɤɜ 

əŬɘ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɖɗŮɑ ɖ ɢɟɐůɖ Űɞɡ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ. 
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ɈˊɞəŮɘɛŮɜɘəɏɠ ɄŬɟɎɛŮŰɟɞɘ 

 ȰɢɞɜŰŬɠ ŮɝŬůűŬɚɑůŮɘ Űɖɜ ˊɞůɧŰɖŰŬ əŬɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ, 

ɞɘ ůɢŮŭɘŬůŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ɘəŬɜɞˊɞɘɐůɞɡɜ əŬɘ Űɘɠ ɡˊɞəŮɘɛŮɜɘəɏɠ ˊɚɏɞɜ ˊɞɡ 

ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŭŮ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞɓɚŮűɗɞɨɜ əŬɘ ɜŬ 

ˊɞůɞŰɘəɞˊɞɘɖɗɞɨɜ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɏɜŬ ŬɘůɗɖŰɘəɧ ŬˊɞŰɏɚŮůɛŬ ˊɞɡ ɗŬ ɐɗŮɚŮ ɜŬ 

ˊŮŰɨɢŮɘ ɏɜŬɠ ŬɟɢɘŰɏəŰɞɜŬɠ ɐ Ŭˊɧŭɞůɖ ɏɛűŬůɖɠ ůŰŬ əŬɚɚɘŰŮɢɜɘəɎ ɏɟɔŬ ɛɑŬɠ ɏəɗŮůɖɠ. 

 

 

 

ȺɘəɧɜŬ 2.1 ï Ƀ ůɡɜŭɡŬůɛɧɠ Ŭɜɗɟɤˊɑɜɤɜ ŬɜŬɔəɩɜ, ŬɟɢɘŰŮəŰɞɜɘəɐɠ əŬɘ ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɖɠ ɔɘŬ Űɖɜ 

ˊɞɘɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ. Ʉɖɔɐ: Iesna lighting handbook sel.449 

 

 

2.2 ȺɘůŬɔɤɔɐ ůŰɞɡɠ ȹŮɑəŰŮɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

 

ȼ ŬɜɎɔəɖ ůɨɔəɟɘůɖɠ əŬɘ Ŭɝɘɞɚɧɔɖůɖɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ əɎɗŮ 

ˊɟɞŰŮɘɜɧɛŮɜɖɠ ɚɨůɖɠ ɞŭɐɔɖůŮ ůŰɖɜ ŬɜɎˊŰɡɝɖ əŬŰɎɚɚɖɚɤɜ ɛɏŰɟɤɜ ůɨɔəɟɘůɖɠ. ȰŰůɘ 

ůɢɖɛŬŰɑůŰɖəŬɜ ŭɘɎűɞɟɞɘ ŭŮɑəŰŮɠ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ ŮɚŮɔɢɗŮɑ ɖ ŮˊɘŰɡɢɑŬ ɐ ɖ ŬˊɞŰɡɢɑŬ 

ůŰɖɜ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ŭɘŬűɧɟɤɜ ˊɟɞŭɘŬɔɟŬűɩɜ ˊɞɡ ɞɟɑɕɞɜŰŬɘ ɔɘŬ ɜŬ ɗŮɤɟɖɗŮɑ ɏɜŬɠ 

ɢɩɟɞɠ ŮˊŬɟəɩɠ űɤŰɘůɛɏɜɞɠ Ŭˊɧ űɡůɘəɧ űɤɠ.  
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ȺɔŮɑɟŮŰŬɘ ɧɛɤɠ ɏɜŬ ůɖɛŬɜŰɘəɧ ŮɟɩŰɖɛŬ ɧůɞ ŬűɞɟɎ ůŰɞ ɢŬɟŬəŰɖɟɘůɛɧ Űɞɡ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ Ůɜɧɠ ɢɩɟɞɡ ɤɠ ŮˊŬɟəɐ. ɉŬɟŬəŰɖɟɘůŰɘəɐ ŮɑɜŬɘ ɖ ŭɘŬűɞɟɞˊɞɑɖůɖ 

ůŰɖɜ ŬɜŰɑɚɖɣɖ Űɖɠ ɏɜɜɞɘŬɠ Űɞɡ çɘəŬɜɞˊɞɘɖŰɘəɞɨè ůɢŮŭɘŬůɛɞɨ ŬɜɎɚɞɔŬ ɛŮ Űɖ ůəɞˊɘɎ 

Űɞɡ əɎɗŮ ɛŮɚŮŰɖŰɐ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ɏɟŮɡɜŬ Űɤɜ Reinhart əŬɘ Galasiu
1
. 

ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŰɏůůŮɟɘɠ ŮɟɛɖɜŮɑŮɠ, ŮɜŭŮɘəŰɘəɏɠ ɔɘŬ Űɖɜ ɡˊɞəŮɘɛŮɜɘəɧŰɖŰŬ Űɞɡ 

ɢŬɟŬəŰɖɟɘůɛɞɨ ŬɡŰɞɨ. 

- ȷˊɧ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ůəɞˊɘɎɠ, ɘəŬɜɞˊɞɘɖŰɘəɧɠ ŮɑɜŬɘ ɞ ůɢŮŭɘŬůɛɧɠ ˊɞɡ 

ŮˊɘŰɟɏˊŮɘ ůŮ ɏɜŬ ɢɩɟɞ ɜŬ ŬɝɘɞˊɞɘŮɑ Űɞ űɡůɘəɧ űɤɠ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ 

ɛɞɟűɞɚɞɔɘəɎ Űɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɜŬ ˊŬɟɏɢŮɘ ɏɜŬ ɞˊŰɘəɎ ŮɜŭɘŬűɏɟɞɜ, ɡɔɘŮɘɜɧ 

əŬɘ ˊŬɟŬɔɤɔɘəɧ ŮůɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ. 

- ȷˊɧ Űɖ ůəɞˊɘɎ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ űɤŰɘůɛɞɨ, ɘəŬɜɞˊɞɘɖŰɘəɧɠ 

ɗŮɤɟŮɑŰŬɘ ɞ ůɢŮŭɘŬůɛɧɠ ŮůŰɘɎɕŮɘ ůŰɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɖɠ ŬˊŬɑŰɖůɖɠ 

ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ůŮ ŮŰɐůɘŬ ɓɎůɖ. 

- ȷˊɧ Űɖɜ ůəɞˊɘɎ Űɖɠ ůɡɜɞɚɘəɐɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ ůŮ ɏɜŬ əŰɑɟɘɞ, 

ɘəŬɜɞˊɞɘɖŰɘəɧɠ ŮɑɜŬɘ ɞ ůɢŮŭɘŬůɛɧɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ŰŬ ŬɜɞɑɔɛŬŰŬ əŬɘ 

ŬɡŰɧɛŬŰɞɡɠ ŬɘůɗɖŰɐɟŮɠ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɩůŰŮ ɜŬ ŮɚŬɢɘůŰɞˊɞɘŮɑ Űɖ 

ůɡɜɞɚɘəɐ ŬˊŬɘŰɞɨɛŮɜɖ ŮɜɏɟɔŮɘŬ ɔɘŬ ɗɏɟɛŬɜůɖ, ɣɨɝɖ əŬɘ űɤŰɘůɛɧ. 

- ȷˊɧ Űɖɜ əŬɗŬɟɎ ɞɘəɞɜɞɛɘəɐ ůəɞˊɘɎ, ɘəŬɜɞˊɞɘɖŰɘəɧɠ ŮɑɜŬɘ ɞ ůɢŮŭɘŬůɛɧɠ ˊɞɡ 

ŮɚŬɢɘůŰɞˊɞɘŮɑ ŰŬ ɚŮɘŰɞɡɟɔɘəɎ əɧůŰɖ Ůɜɩ ˊŬɟɎɚɚɖɚŬ ɛŮɔɘůŰɞˊɞɘŮɑ Űɞ 

ˊŬɟŬɔɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ. 
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ȾŬŰɎ ůɡɜɏˊŮɘŬ, Ŭűɞɨ ɞɘ ˊɟɞŭɘŬɔɟŬűɏɠ əŬɘ ůɡɜŮˊɩɠ ɞɘ ůŰɧɢɞɘ ɔɘŬ əɎɗŮ ɛŮɚɏŰɖ ŭŮɜ 

ŮɑɜŬɘ əŬɗŬɟɎ ŬɜŰɘəŮɘɛŮɜɘəɞɑ əŬɘ ɛɞɜɞŭɘɎůŰŬŰɞɑ, ŮɑɜŬɘ ɚɞɔɘəɧ ɞɘ ŬɜŰɑůŰɞɘɢɞɘ ŭŮɑəŰŮɠ 

ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ɜŬ ŭɘŬűɏɟɞɡɜ ˊŮɟɘůůɧŰŮɟɞ ɐ ɚɘɔɧŰŮɟɞ ɛŮŰŬɝɨ Űɞɡɠ.  

ɋɠ  ŭŮɑəŰɖɠ əŬŰɎ Űɞɜ Mardaljevic ɞɟɑɕŮŰŬɘ ɛɑŬ ůɡɜɎɟŰɖůɖ (ˊɘɗŬɜɩɠ Ŭɜɧɛɞɘɤɜ) 

ɛŮŰɟɐůŮɤɜ, ŭɘŬůŰɎůŮɤɜ ɐ ůɡɜɗɖəɩɜ ˊɞɡ ŬɜŬˊŬɟɘůŰɩɜŰŬɘ ůŮ ɛɘŬ ůɡɜŮɢɐ əɚɑɛŬəŬ
3
. 

ȷˊɞŰŮɚŮɑ ŭɖɚŬŭɐ ɛɘŬ ŬɟɘɗɛɖŰɘəɐ əɚɑɛŬəŬ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ ɏɜŬ ˊɚɐɟŮɠ ůɨɜɞɚɞ 

ɛŮŰɟɐůŮɤɜ Űɞɡ ŮɝŮŰŬɕɧɛŮɜɞɡ ɛŮɔɏɗɞɡɠ. 

ȰɜŬɠ ŭŮɑəŰɖɠ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŮɑɜŬɘ ɎɛŮůŬ ɛŮŰɟɐůɘɛɞɠ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. ɋɠ 

çəɟɘŰɐɟɘɞè ɞɟɘɞɗŮŰŮɑŰŬɘ Ŭˊɧ ŰŮɢɜɘəɞɨɠ əŬɜɞɜɘůɛɞɨɠ, ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ Ůɨɟɞɠ Űɖɠ 

ůɡɜŮɢɞɨɠ ŬɡŰɐɠ əɚɑɛŬəŬɠ, ˊɞɡ əŬɗɞɟɑɕŮɘ Ŭɜ ɘəŬɜɞˊɞɘŮɑŰŬɘ ɖ əŬŰɎ ˊŮɟɑˊŰɤůɖ 

ŬˊŬɑŰɖůɖ. Ƀ ůəɞˊɧɠ Ůɜɧɠ ŭŮɑəŰɖ ŮɑɜŬɘ ɜŬ ůɡɜŭɡɎůŮɘ ŭɘɎűɞɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɩůŰŮ ɜŬ 

ŬˊɞŭɩůŮɘ ɛŮ ɟŮŬɚɘůŰɘəɧ Űɟɧˊɞ Űɖɜ ŬɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ əŬɘ ɛŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ 

ɜŬ ɓɞɖɗɐůŮɘ ůŰɖ ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ. ɇɞ ŬɜŬɛŮɜɧɛŮɜɞ ŬˊɞŰɏɚŮůɛŬ ɛˊɞɟŮɑ 

ɜŬ ˊŮɟɘɔɟŬűŮɑ ɛŮ ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭˊɧ ɏɜŬ ŭŮɑəŰŮɠ. ȹŮɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ 

ůɡɜŭɡɎɕɞɜŰŬɘ ɧɚɞɘ ɞɘ Ůˊɘɛɏɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ůŮ ɏɜŬ əŬɘ ɛɞɜŬŭɘəɧ ŭŮɑəŰɖ. 

ȾɎɗŮ ˊŰɡɢɐ Űɞɡ ůɢŮŭɘŬůɛɞɨ əŬɘ əɎɗŮ Ůˊɘɛɏɟɞɡɠ ůŰɧɢɞɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰŮɡɢɗŮɑ 

ɛŮ ɛŮŰɟɐůɘɛŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ŬˊŬɘŰŮɑ ŭɘŬűɞɟŮŰɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ɧůɞ ŬűɞɟɎ ůŰɞ 

ůɡɜŭɡŬůɛɧ əŬɘ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ůŰɖɜ ŮɝŬɔɤɔɐ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ȰŰůɘ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ ŭɘɎűɞɟŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ əŬɘ ɏɢɞɡɜ ůɡɜŭɡŬůŰŮɑ ɛŮ ŭɘŬűɞɟŮŰɘəɞɨɠ 

ŭŮɑəŰŮɠ. ɀɘŬ ɛɞɟűɐ əŬŰɖɔɞɟɘɞˊɞɑɖůɐɠ Űɞɡɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮɑɜŬɘ ɖ Ůɝɐɠ: 

- ɄɞůɞŰɘəɞɑ ŭŮɑəŰŮɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ. ȺɝŮŰɎɕɞɡɜ Űɖɜ ˊŬɟɞɡůɑŬ ɐ ɛɖ, 

ɘəŬɜɞˊɞɘɖŰɘəɏɠ ˊɞůɧŰɖŰŬɠ űɡůɘəɞɨ űɤŰɧɠ ůŮ ɏɜŬ ɢɩɟɞ ɩůŰŮ ɜŬ 

ŮəˊɚɖɟɩɜɞɜŰŬɘ ɗŮůˊɘůɛɏɜŬ əɟɘŰɐɟɘŬ. ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ɧɛɤɠ 

ɔŮɜɘəɎ ŮɛˊɑˊŰɞɡɜ ůŮ ŭɨɞ ůŬűɩɠ ŭɘŬűɞɟŮŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ, Űɞɡɠ ůŰŬŰɘəɞɨɠ əŬɘ 

Űɞɡɠ ŭɡɜŬɛɘəɞɨ ˊɞůɞŰɘəɞɨɠ ŭŮɑəŰŮɠ. 

- ȹŮɑəŰŮɠ ɗɎɛɓɤůɖɠ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ˊɟɞɓɚɏɣɞɡɜ Űɖɜ ˊɘɗŬɜɐ 

ˊŬɟɞɡůɑŬ ůɡɜɗɖəɩɜ ˊɞɡ ˊɟɞəŬɚɞɨɜ ɗɎɛɓɤůɖ ůŰɞɡɠ ɢɟɐůŰŮɠ Ůɜɧɠ ɢɩɟɞɡ. 

- ȹŮɑəŰŮɠ ɞɛɞɘɞɛɞɟűɑŬɠ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ 

ɞˊɞɑɞ Űɞ űɡůɘəɧ űɤɠ əŬŰŬɜɏɛŮŰŬɘ ůŮ ɏɜŬ ɢɩɟɞ. 

- ȾɟɘŰɐɟɘɞ ˊŬɟŮɢɧɛŮɜɖɠ ɗɏŬɠ. ȼ ŮɝŬůűɎɚɘůɖ Űɖɠ ˊŬɟɞɢɐɠ ŮɝɤŰŮɟɘəɐɠ ɗɏŬɠ ŭŮɜ 

ɛˊɞɟŮɑ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ ŮɨəɞɚŬ ɛŮ Űɖ ɢɟɐůɖ əɎˊɞɘɞɡ ŭŮɑəŰɖ. ɄŬɟɧɚŬ ŬɡŰɎ 

ɏɢŮɘ ŬɟəŮŰɎ ɛŮɔɎɚɖ ůɖɛŬůɑŬ əŬɘ ɔɘô ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ əɟɘŰɐɟɘɞ 

Ŭɝɘɞɚɧɔɖůɖɠ Űɞɡ ɞˊŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Ůɜɧɠ ɢɩɟɞɡ. 
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ȺɑɜŬɘ ˊɘɗŬɜɧ ŭɘŬűɞɟŮŰɘəɏɠ ŮəűɟɎůŮɘɠ Űɞɡ ɑŭɘɞɡ ŭŮɑəŰɖ ɜŬ ŮɛˊɑˊŰɞɡɜ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ 

Ŭˊɧ ɛɘŬ, Ŭˊɧ Űɘɠ ˊɘɞ ˊɎɜɤ əŬŰɖɔɞɟɑŮɠ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ŮɟɛɖɜŮɡɗŮɑ ɛŮ ŭɨɞ 

Űɟɧˊɞɡɠ. ȷűŮɜɧɠ, ɖ ɏəűɟŬůɖ Ůɜɧɠ ɜɏɞɡ ŭŮɑəŰɖ ˊɟɞůˊŬɗŮɑ ɜŬ ůɡɛˊŮɟɘɚɎɓŮɘ ɧůɞ Űɞ 

ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟŮɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɘɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ɜŬ ŮəűɟɎůŮɘ ɧůɞ Űɞ 

ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟŬ ůŰɞɘɢŮɑŬ Űɞɡ ɞˊŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȷűŮŰɏɟɞɡ, ůŰɖɜ 

ˊɟɞůˊɎɗŮɘŬ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ ŭɡɜŬŰɐ ˊŮɟɘɔɟŬűɐ Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɛŮ Űɞɡɠ 

ɡˊɎɟɢɞɜŰŮɠ ŭŮɑəŰŮɠ, ɞɘ ŮəűɟɎůŮɘɠ Űɞɡɠ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ əŬŰɎɚɚɖɚŬ ɩůŰŮ ɜŬ 

ɓɞɖɗɐůɞɡɜ ůŰɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ.  

 

2.3 ɄɞůɞŰɘəɞɑ ȹŮɑəŰŮɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

 

2.3.1 ɄŬɟɎɔɞɜŰŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

O ɄŬɟɎɔɞɜŰŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DaylightFactor) ŮɑɜŬɘ  ɖ ŬɜŬɚɞɔɑŬ Űɞɡ Ůˊɘˊɏŭɞɡ 

Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŮ ɏɜŬ ŮůɤŰŮɟɘəɧ ɢɩɟɞ ůŮ ůɢɏůɖ ɛŮ Űɞ ŮˊɑˊŮŭɞ Űɞɡ űɡůɘəɞɨ 

űɤŰɧɠ ůŮ ŮɝɤŰŮɟɘəɧ ɢɩɟɞ əŬɘ ɞɟɑɕŮŰŬɘ ɤɠ Ŭəɞɚɞɨɗɤɠ: 

DF = (Ei / Eo) x 100% 

ȳˊɞɡ: 

Ei= ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬ ůŮ ɞɟɘůɛɏɜɞ ŮˊɑˊŮŭɞ ŮɟɔŬůɑŬɠ Űɞɡ ŮůɤŰŮɟɘəɞɨ 

ɢɩɟɞɡ əŬɘ 

 Ⱥe = ŰŬɡŰɧɢɟɞɜɖ ɡˊŬɑɗɟɘŬ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ůŮ ɞɟɘɕɧɜŰɘɞ ŮˊɑˊŮŭɞ Ŭˊɧ 

ɎɛŮůɖ əŬɘ ŬɜŮɛˊɧŭɘůŰɖ űɤŰŮɘɜɐ ŬəŰɘɜɞɓɞɚɑŬ ɜŮűɞůəŮˊɞɨɠ ɞɡɟŬɜɞɨ. 

(Moon and Spencer 1942) 

 

 

 

 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 2.3 ï ɆɡɜɘůŰɩůŮɠ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ï Ʉɖɔɐ : www.sciencedirect.com 
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ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɖ Ei, ˊɟɏˊŮɘ əŬɜŮɑɠ ɜŬ əŬɗɞɟɑůŮɘ Űɖɜ ˊɞůɧŰɖŰŬ Űɞɡ 

űɤŰɧɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɘɟɑɞɡ. ɈˊɎɟɢɞɡɜ ŰɟŮɘɠ Űɟɧˊɞɘ ɛŮŰɎŭɞůɖɠ 

Űɞɡ űɤŰɧɠ ɩůŰŮ ɜŬ űŰɎůŮɘ ůŮ ɏɜŬ ůɖɛŮɑɞ ɛɏůŬ ůŮ ɏɜŬ ŭɤɛɎŰɘɞ ɛŮ ŬɜɞɑɔɛŬŰŬ. ȷɡŰɞɑ 

ŮɑɜŬɘ: 

- ȯɛŮůɖ űɤŰŮɘɜɐ ŬəŰɘɜɞɓɞɚɑŬ Ŭˊɧ ɏɜŬ ŰɛɐɛŬ Űɞɡ ɞɡɟŬɜɞɨ ˊɞɡ ŮɑɜŬɘ ɞɟŬŰɧ Ŭˊɧ Űɞ 

ůɖɛŮɑɞ ɛŮɚɏŰɖɠ ŭɘŬ ɛɏůɤ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ, ɔɜɤůŰɐ ɤɠ Űɞ ůɡɜɘůŰɩůŬ Űɞɡ ɞɡɟŬɜɞɨ 

(sky component - SC), 

- ūɤŰŮɘɜɐ ŬəŰɘɜɞɓɞɚɑŬ  ˊɞɡ ŬɜŬəɚɎŰŬɘ Ŭˊɧ ɛɑŬ ŮɝɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ űɗɎɜŮɘ ůŰɞ ůɖɛŮɑɞ ɛŮɚɏŰɖɠ, ɔɜɤůŰɐ ɤɠ ŮɝɤŰŮɟɘəɎ ŬɜŬəɚɩɛŮɜɖ 

ůɡɜɘůŰɩůŬ (externally reflected component - ERC) 

- ȯɛŮůɖ űɤŰŮɘɜɐ ŬəŰɘɜɞɓɞɚɑŬ  ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ŭɘŬ ɛɏůɤ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ, ŬɚɚɎ 

űɗɎɜŮɘ ůŰɞ ůɖɛŮɑɞ ɛŮɚɏŰɖɠ ɛɧɜɞ ɛŮŰɎ Űɖɜ ŬɜɎəɚŬůɖ ůŮ ɛɑŬ ŮůɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ, 

ɔɜɤůŰɐ ɤɠ ɖ ŮůɤŰŮɟɘəɩɠ ŬɜŬəɚɩɛŮɜɖɠ ůɡɜɘůŰɩůŬɠ (internally reflected 

component  -IRC). 

ɇɞ ɎɗɟɞɘůɛŬ Űɤɜ Űɟɘɩɜ ůɡɜɘůŰɤůɩɜ ŭɑɜŮɘ Űɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ 

(illuminance [E])  ůŰɞ ůɖɛŮɑɞ ɛŮɚɏŰɖɠ
6
: 

Ⱥ = SC + ERC + IRC
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ƀ Ʉ.ū.ū. ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ Űɞ ůɢŮŭɘŬůɛɧ əŰɘɟɑɤɜ, 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬɝɘɞɚɞɔɐůŮɘ Űɞ ŮˊɑˊŮŭɞ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ, 

ȺɘəɧɜŬ 2.4 ï ɆɡɜɘůŰɩůŮɠ Űɞɡ ūɡůɘəɞɨ ūɤŰɧɠ. Ʉɖɔɐ :  

http://www.blc.lsbu.ac.uk/webcreatif/BES/lighting-9/T9-5.html 
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ɧˊɤɠ ŬɡŰɧ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɧ ůŰɞ ŮˊɑˊŮŭɞ ŮɟɔŬůɑŬɠ ŭŮŭɞɛɏɜɖ ŮˊɘűɎɜŮɘŬ əŬɘ ɛŮ Űɞɜ 

Űɟɧˊɞ ŬɡŰɧ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ɗŬ ŮɑɜŬɘ ŮˊŬɟəɐɠ ɔɘŬ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ɢɩɟɞɡ ɩůŰŮ 

ŬɡŰɞɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ ŬɜŮɛˊɧŭɘůŰŬ Űɘɠ ˊɟɞɓɚŮˊɧɛŮɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. Ƀɘ 

ůɡɜɗɐəŮɠ ůɢŮŭɘŬůɛɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ Ʉ.ū.ū. 

ɓŬůɑɕɞɜŰŬɘ ůŰɞɜ ˊɟɧŰɡˊɞ, əŬŰɎ Űɖɜ CIE , ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ ɔɘŬ Űɖɜ 21
ɖ
  

ɆŮˊŰŮɛɓɟɑɞɡ ůŰɘɠ 12:00 ɧˊɞɡ ɖ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŰɞ 

ŮˊɑˊŮŭɞ Űɞɡ ŮŭɎűɞɡɠ ŮɑɜŬɘ 11921 Lux  (CIE ï Commission Internationale del' 

Eclairage ɐ ȹɘŮɗɜɐɠ ȺˊɘŰɟɞˊɐ ūɤŰɘůɛɞɨ).  

Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŮɑɜŬɘ ɛɘŬ ˊɞɚɨˊɚɞəɖ 

ŮˊŬɜŬɚɖˊŰɘəɐ ɡˊɞɚɞɔɘůŰɘəɐ ŭɘŬŭɘəŬůɑŬ  əŬɘ ɏŰůɘ ɔŮɜɘəɎ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

əŬŰɎɚɚɖɚŬ ˊɟɞɔɟɎɛɛŬŰŬ ůŮ ȼ/Ɉ. ȾŬŰŬŰɞˊɘůŰɘəɐ ɔɘŬ Űɘɠ Űɘɛɏɠ Űɞɡ Ʉ.ū.ū. ɞɘ ɞˊɞɑŮɠ 

ŮˊɘŭɘɩəɞɜŰŬɘ ůŰɘɠ ɛŮɚɏŰŮɠ űɤŰɘůɛɞɨ ŮɑɜŬɘ ɖ ɢɞɜŭɟɞŮɘŭɐɠ əŬŰɎŰŬɝɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ Ůɜɧɠ ɢɩɟɞɡ Ŭˊɧ Űɞ CIBSE Lighting Guide, ɧˊɞɡ: 

Ʉ.ū.ū. < 2% : ȷɜŮˊŬɟəɐɠ űɡůɘəɧɠ űɤŰɘůɛɧɠ ï ɆɡɜŮɢɐɠ ŬˊŬɑŰɖůɖ ŰŮɢɜɖŰɞɨ 

űɤŰɘůɛɞɨ. 

2% < Ʉ.ū.ū. < 5% : ȺˊŬɟəɐɠ űɡůɘəɧɠ űɤŰɘůɛɧɠ ïɄɘɗŬɜɐ ŬˊŬɑŰɖůɖ ŰŮɢɜɖŰɞɨ 

űɤŰɘůɛɞɨ ɔɘŬ ˊŮɟɘɞɟɘůɛɏɜɞ ɢɟɧɜɞ 

Ʉ.ū.ū.>5%  ȺˊŬɟəɐɠ űɡůɘəɧɠ űɤŰɘůɛɧɠ ï ɉɤɟɑɠ ŬˊŬɑŰɖůɖ ŰŮɢɜɖŰɞɨ 

űɤŰɘůɛɞɨ, ŮəŰɧɠ Ŭˊɧ Űɖɜ Ŭɡɔɐ əŬɘ Űɞ ůɞɨɟɞɡˊɞ ï Ɉɣɖɚɐ ɏɜŰŬůɖ űɡůɘəɞɨ 

űɤŰɧɠ əŬɘ Ŭɡɝɖɛɏɜɞ ŮɜŮɟɔŮɘŬəɧ ɖɚɘŬəɧ əɏɟŭɞɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ 

ˊɟɞɓɚɐɛŬŰŬ. 

 

ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ 

  

ȼ ɘŭɏŬ Űɖɠ ɢɟɐůɖɠ Ůɜɧɠ ŭŮɑəŰɖ ɩůŰŮ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ ɤɠ ɛɏɔŮɗɞɠ Űɞ űɡůɘəɧ űɤɠ 

ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰŬ əŰɑɟɘŬ ɡˊɎɟɢŮɘ Ŭˊɧ Űɞ 1909 ŰɞɡɚɎɢɘůŰɞɜ, ɧŰŬɜ ɞ Waldram 

ŭɖɛɞůɑŮɡůŮ ɛɘŬ ŰŮɢɜɘəɐ əŬŰɎ ˊɟɞůɏɔɔɘůɖ ɛɏŰɟɖůɖɠ (Waldram 1909). ɇɞ Ŭɟɢɘəɧ 

əɑɜɖŰɟɞ ɔɘŬ Űɖ ɢɟɐůɖ Űɤɜ ŭŮɘəŰɩɜ ŬɜŰɑ Űɤɜ ŬˊɧɚɡŰɤɜ Űɘɛɩɜ ɐŰŬɜ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ 

ŭɡůəɞɚɑŬ əŬŰɎ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ çůɡɢɜɩɜ əŬɘ ɏɜŰɞɜɤɜ ɛŮŰŬɓɞɚɩɜ ůŰɖɜ ɏɜŰŬůɖ Űɞɡ 

űɡůɘəɞɨ űɤŰɧɠ è(Waldram 1950). ȷɟɢɘəɎ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ˊŬɟɎɔɞɜŰŮɠ ɞɡɟŬɜɞɨ 

ˊɞɡ ˊɞůɞŰɘəɞˊɞɘɞɨůŬɜ Űɖɜ ůɡɜŮɘůűɞɟɎ Űɞɡ ɎɛŮůɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŮ ɏɜŬ ůɖɛŮɑɞ 

ůŰɞ ŮůɤŰŮɟɘəɧ Ůɜɧɠ əŰɘɟɑɞɡ. ɀŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ ɞ ˊŬɟɎɔɞɜŰŬɠ ɞɡɟŬɜɞɨ 

ŮɝŮɚɑɢɗɖəŮ ůŰɞɜ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, əŬɗɩɠ Űɞ ŬɜŬəɚɩɛŮɜɞ Ŭˊɧ 

ŮɝɤŰŮɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ űɤɠ , ɞɘ ŬˊɩɚŮɘŮɠ ŮɜɏɟɔŮɘŬɠ ɚɧɔɤ Űɤɜ ɡŬɚɞˊɘɜɎəɤɜ əŬɘ Űɞ 
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ŬɜŬəɚɩɛŮɜɞ Ŭˊɧ ŮůɤŰŮɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ űɤɠ, ɎɟɢɘůŬɜ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ 

(Waldram 1950). ɇɞ 1949 ɞ Űɨˊɞɠ ɞɡɟŬɜɞɨ ɔɘŬ Űɞɜ ɞɟɘůɛɧ Űɞɡ Ʉ.ū.ū. ɎɚɚŬɝŮ Ŭˊɧ 

çɞɛɞɘɧɛɞɟűɞè ůŮ ŬɡŰɧ ˊɞɡ ůɐɛŮɟŬ ɗŮɤɟŮɑŰŬɘ ˊɟɧŰɡˊɞɠ, əŬŰɎ CIE, ɜŮűɞůəŮˊɐɠ 

ɞɡɟŬɜɧɠ (MoonandSpencer 1942). 

Ɇô ŬɡŰɧ Űɞ Ŭɟɢɘəɧ ůŰɎŭɘɞ, ɞɘ ŭŮɑəŰŮɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ 

əɡɟɑɤɠ ɤɠ ɜɞɛɘəɧ ŮˊɘɢŮɑɟɖɛŬ ůŰɞ ŭɘəŬůŰɐɟɘɞ. Ƀ ɑŭɘɞɠ ɞ Waldram ŮɑˊŮ: "ŰŬ ɜɧɛɘɛŬ 

ŭɘəŬɘɩɛŬŰŬ Űɞɡ űɤŰɧɠ ŬˊɞŰŮɚɞɨůŬɜ ůɢŮŭɧɜ Űɞ ɛɧɜɞ əŮɟŭɞűɧɟɞ ŰɞɛɏŬ ɔɘŬ Űɞɡɠ 

Ůɘŭɘəɞɨɠ ůŰɞ űɡůɘəɧ űɤŰɘůɛɧ "(Waldram 1950). ȸŬůɘůɛɏɜɖ ůŮ ɏɜŬ ˊŬɚɘɧ ɅɤɛŬɥəɧ 

ɜɧɛɞ,  ɖ ɜɞɛɞɗŮůɑŬ Űɞɡ ȼɜɤɛɏɜɞɡ ȸŬůɘɚŮɑɞɡ Űɞ 1832 ˊɟɞɏɓɚŮˊŮ ɧŰɘ, çŬɜ əɎˊɞɘɞɠ 

ɏɢŮɘ  ŮˊɤűŮɚɖɗŮɑ Ŭˊɧ Űɖɜ ˊɟɧůɓŬůɖ ůŰɞ űɤɠ Űɖɠ ɖɛɏɟŬɠ ŭɘŬ ɛɏůɤ Űɖɠ ɘŭɘɞəŰɖůɑŬɠ 

əɎˊɞɘɞɡ Ɏɚɚɞɡ ɔɘŬ ˊɎɜɤ Ŭˊɧ 20 ɢɟɧɜɘŬ, ɏɜŬ ŬˊɧɚɡŰɞ əŬɘ ŬŭɘɎůŮɘůŰɞ ŭɘəŬɑɤɛŬ ɔɘŬ 

űɡůɘəɧ űɤŰɘůɛɧ ɢɞɟɖɔŮɑŰŬɘ ůŰɞ ˊŬɟɎɗɡɟɞ.è  ȼ ˊŬɟŬɓɑŬůɖ Űɞɡ ŭɘəŬɘɩɛŬŰɞɠ Ůɜɧɠ 

ˊŬɟŬɗɨɟɞɡ ůŰɞ űɡůɘəɧ űɤŰɘůɛɧ ˊɟɞɏəɡˊŰŮ ɧŰŬɜ ɛɘŬ ɜɏŬ ɔŮɘŰɞɜɘəɐ əŬŰŬůəŮɡɐ 

ˊɟɞəŬɚɞɨůŮ çŬɜŮˊŬɟəɐè ŮˊɑˊŮŭŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ ɢɩɟɞɡ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ (Waldram 1950). ɇɞ əɟɑůɘɛɞ ŮɟɩŰɖɛŬ ɓɏɓŬɘŬ ɐŰŬɜ ˊɎɜŰŬ ˊɞɘŬ 

ɗŮɤɟɞɨɜŰŬɘ ŮˊŬɟəɐ ŮˊɑˊŮŭŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɔɘŬ ŭɘɎűɞɟŮɠ ŮɟɔŬůɑŮɠ. ɆɐɛŮɟŬ 500 

lx ůŰɞ ŮˊɑˊŮŭɞ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ˊɘɞ ůɡɢɜɎ ůɡɜɘůŰɩɛŮɜɖ Űɘɛɐ  ɔɘŬ ŮɟɔŬůɑŮɠ ɔɟŬűŮɑɞɡ 

(ȾŬɜŬŭɘəɧɠ ȾɩŭɘəŬ ȺɟɔŬůɑŬɠ, ɀɏɟɞɠ ȽȽ: ȺˊŬɔɔŮɚɛŬŰɘəɐ ȷůűɎɚŮɘŬ əŬɘ ɈɔŮɑŬ 1991 -  

IESNA Lighting Handbook (9ɖ ɏəŭɞůɖ) 2000). ɈˊɞɗɏŰɞɜŰŬɠ ɛɘŬ ŮɝɤŰŮɟɘəɐ ɏɜŰŬůɖ 

űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ˊŮɟɑˊɞɡ 10000 lx ɔɘŬ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ, ɖ ŬɜŰɑůŰɞɘɢɖ 

ŬˊŬɑŰɖůɖ ɔɘŬ Űɖɜ Űɘɛɐ Űɞɡ Ʉ.ū.ū. ɔɑɜŮŰŬɘ (500 lx/10000 lx=) 2%, ɖ ɞˊɞɑŬ ůɡɛˊɑˊŰŮɘ 

ɛŮ Űɖɜ ŬˊŬɑŰɖůɖ Űɞɡ əŬɜɞɜɘůɛɞɨ Űɞɡ LEED. 

 

ȷɝɘɞɚɧɔɖůɖ Ʉ.ū.ū. 

ȷɡŰɐ ɖ ůɨɜŰɞɛɖ ɘůŰɞɟɘəɐ ŭɘŬŭɟɞɛɐ, ŬˊɞŭŮɘəɜɨŮɘ ɧŰɘ Ůɝô Ŭɟɢɐɠ, ɞ ɄŬɟɎɔɞɜŰŬɠ 

ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŭŮɜ ɞɟɑůŰɖəŮ ɤɠ ɛɏŰɟɞ ɔɘŬ Űɞɜ ɞɟɗɧ ůɢŮŭɘŬůɛɧ űɡůɘəɞɨ 

űɤŰɘůɛɞɨ, ŬɚɚɎ ɤɠ ɛɘŬ ŮɚɎɢɘůŰɖ ɜɞɛɘəɐ ŬˊŬɑŰɖůɖ űɡůɘəɞɨ űɤŰɘůɛɞɨ. ɀŮ ɓɎůɖ ŬɡŰɐ 

Űɖɜ ˊŬɟŬŰɐɟɖůɖ, ɞɘ ˊɟɞůŭɞəɑŮɠ Űɤɜ ůɢŮŭɘŬůŰɩɜ ɧŰɘ ɞ Ʉ.ū.ū. ɗŬ ɛˊɞɟɞɨůŮ ɜŬ Űɞɡɠ 

ɓɞɖɗɐůŮɘ ɜŬ çˊŬɟɏɢɞɡɜ ɏɜŬ ɞˊŰɘəɎ ŮɜŭɘŬűɏɟɞɜ, ɡɔɘŮɘɜɧ əŬɘ ˊŬɟŬɔɤɔɘəɧ ŮůɤŰŮɟɘəɧ 

ˊŮɟɘɓɎɚɚɞɜè űŬɑɜɞɜŰŬɘ ŬɓɎůɘɛŮɠ. 

ɄŬɟ 'ɧɚŬ ŬɡŰɎ, ɞ Ʉ.ū.ū. ˊŬɟŬɛɏɜŮɘ ɞ ˊɘɞ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ ŭŮɑəŰɖɠ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ əŬɘ ɔɘŬ Űɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ŮˊŬɔɔŮɚɛŬŰɘɩɜ, ɖ ˊŬɟɞɢɐ 

ɞˊɞɘŬůŭɐˊɞŰŮ ˊɞůɞŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůɢŮŰɘəɎ ɛŮ Űɞ űɡůɘəɧ űɤŰɘůɛɧ ˊŮɟɘɞɟɑɕŮŰŬɘ 

ůŰɖ ɢɟɐůɖ Űɞɡ Ʉ.ū.ū. (Nabil əŬɘ Mardaljevic 2005)
7
. ȾŬŰɎ ŰŬ  ŰŮɚŮɡŰŬɑŬ ˊŮɜɐɜŰŬ 



25 
 

ɢɟɧɜɘŬ, ŬɡŰɐ ɖ ˊɟŬəŰɘəɐ ůɢŮŭɘŬůɛɞɨ ɏɢŮɘ ˊŬɟŬɛŮɑɜŮɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ŬˊŬɟɎɚɚŬəŰɖ. 

ȼ ŭɖɛɞŰɘəɧŰɖŰɎ Űɖɠ ˊɟɞɏɟɢŮŰŬɘ ˊɘɗŬɜɧŰŬŰŬ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞ ɄŬɟɎɔɞɜŰŬɠ 

ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ˊŬɟŬɛɏɜŮɘ ɖ ɛɧɜɖ Ůɡɟɏɤɠ ŬˊɞŭŮəŰɐ, ˊɞůɞŰɘəɐ Ŭˊɧŭɞůɖ Űɞɡ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ. ɈˊɎɟɢɞɡɜ ɤůŰɧůɞ əɎˊɞɘŬ ŮˊɘɢŮɘɟɐɛŬŰŬ ɡˊɏɟ Űɖɠ ɢɟɐůɖɠ Űɞɡ 

Ʉ.ū.ū. Ƀɘ ŭŮɑəŰŮɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɛŮŰŬɓɎɚɚɞɜŰŬɘ ɔɘŬ əŰɑɟɘŬ ŭɘŬűɞɟŮŰɘəɐɠ ɛɞɟűɐɠ 

əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ɛŮŰŬɓɎɚɚŮŰŬɘ əŬɘ ɖ Ůˊɘɟɟɞɐ Űɞɡɠ ůŰɘɠ Ůˊɘɚɞɔɏɠ əŬŰɎ Űɖ ɛŮɚɏŰɖ. ɇŬ 

ůŰɞɘɢŮɑŬ Űɖɠ ɛŮɚɏŰɖɠ ˊɞɡ Ůˊɘŭɟɞɨɜ ůŰɖɜ Űɘɛɐ Űɞɡ Ʉ.ū.ū. ŮɑɜŬɘ ɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ 

əŰɘɟɑɞɡ, ɞ ˊŮɟɘɓɎɚɚɤɜ ɢɩɟɞɠ əŬɗɩɠ əŬɘ ɞɘ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ɡɚɘəɩɜ.  ȰɜŬ 

ůɨɜɖɗŮɠ ŮˊɘɢŮɑɟɖɛŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞɡɠ ɡˊɞůŰɖɟɘəŰɏɠ Űɞɡ Ʉ.ū.ū. ŮɑɜŬɘ ɧŰɘ 

ɞ ɜŮűɞůəŮˊɐɠ ɞɡɟŬɜɧɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ Űɞ ŭɡůɛŮɜɏůŰŮɟɞ ůŮɜɎɟɘɞ ɔɘŬ Űɞ 

űɡůɘəɧ űɤŰɘůɛɧ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɞˊɞɘŬŭɐˊɞŰŮ Ɏɚɚɖ ɗŮɩɟɖůɖ ůɢŮŰɘəɎ ɛŮ Űɞɜ ɞɡɟŬɜɧ 

ɗŬ ɞŭɖɔɐůŮɘ ůŮ űɡůɘəɧ űɤɠ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ. ɈˊɞůŰɖɟɑɕɞɜŰŬɠ ŬɡŰɧ Űɞ 

ŮˊɘɢŮɑɟɖɛŬ ůɡɜŮɢɑɕɞɡɜ ɚɏɔɞɜŰŬɠ ɧŰɘ ŰŬ əɘɜɖŰɎ ůəɑŬůŰɟŬ, ɧˊɤɠ ˊŮɟůɑŭŮɠ, ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ Ŭˊɧ Űɞɡɠ Ůɜɞɑəɞɡɠ ɔɘŬ ɜŬ ŬˊɞűŮɡɢɗŮɑ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ ɗɎɛɓɤůɖɠ 

əŬɘ ɧŰɘ ŬəɧɛŬ əŬɘ ɛŮ əŬŰŮɓŬůɛɏɜŮɠ ˊŮɟůɑŭŮɠ ůɡɜɐɗɤɠ ˊŬɟɏɢŮŰŬɘ ŮˊŬɟəɐɠ ˊɞůɧŰɖŰŬ 

űɡůɘəɞɨ űɤŰɧɠ ɩůŰŮ ɜŬ ɛɖɜ ŬˊŬɘŰŮɑŰŬɘ ɖ ɢɟɐůɖ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ.  

ɆŮ ˊɟŬəŰɘəɧ ŮˊɑˊŮŭɞ, ɞ Ʉ.ū.ū. ɏɢŮɘ Űɞ ˊɚŮɞɜɏəŰɖɛŬ ɧŰɘ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ŮɑɜŬɘ 

ŮɜůŰɘəŰɩŭŮɘɠ əŬɘ ŮɨəɞɚŬ ŮɝɖɔɐůɘɛŮɠ ŬɜɎɛŮůŬ ůŮ ɛɘŬ ɞɛɎŭŬ ůɢŮŭɘŬůŰɩɜ. ɈˊɎɟɢɞɡɜ 

ŭɘɎűɞɟŮɠ ɛɏɗɞŭɞɘ ɡˊɞɚɞɔɘůɛɞɨ Űɞɡ Ʉ.ū.ū., Ŭˊɧ Ŭˊɚɧ ɚɞɔɘůŰɘəɧ űɨɚɚɞ ɡˊɞɚɞɔɘůɛɞɨ 

(Canadian Green Building Council 2004) ɤɠ Űɖ ɛɏɗɞŭɞ  BRE ï splitflux ɔɘŬ 

ˊɟɞɖɔɛɏɜŮɠ ŰŮɢɜɘəɏɠ ɡˊɞɚɞɔɘůɛɞɨ ɛŮ ɓɎůɖ Űɞɜ Ŭɚɔɧɟɘɗɛɞ radiosity ɐ / əŬɘ ŰŮɢɜɘəɏɠ 

raytracing (Ward əŬɘ Shakespeare 1998). ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ əŬŰɎɚɚɖɚŬ ˊɟɞɔɟɎɛɛŬŰŬ 

ɧˊɤɠ Űɞ Radiance ɛˊɞɟŮɑ əŬɜŮɑɠ ɜŬ ɡˊɞɚɞɔɑůŮɘ Űɘɛɏɠ Űɞɡ Ʉ.ū.ū. ɔɘŬ ɞˊɞɘŬůŭɐˊɞŰŮ 

ɔŮɤɛŮŰɟɑŬɠ əŰɑɟɘɞ əŬɘ ŭɘɎűɞɟɞɡɠ Űɨˊɞɡɠ ɡɚɘəɩɜ. 

ȼ Ůˊɘɟɟɞɐ Űɞɡ Ʉ.ū.ū. ůŰɖɜ ɜɞɞŰɟɞˊɑŬ Űɤɜ ůɢŮŭɘŬůŰɩɜ ˊɞɡ Űɞɜ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɘ ůŰɞɜ Űɟɧˊɞ ɛŮɚɏŰɖɠ Űɞɡɠ ŮɑɜŬɘ Ůˊɑůɖɠ ůɖɛŬɜŰɘəɐ. ȾɎˊɞɘŬ 

ɛɞɟűɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ Ůɜ ɔɏɜŮɘ ɛŮ Űɞɜ ɘəŬɜɞˊɞɘɖŰɘəɧ űɡůɘəɧ 

űɤŰɘůɛɧ ˊɟɎɔɛŬŰɘ ˊɟɞɤɗɞɨɜŰŬɘ Ŭˊɧ Űɞɜ Ʉ.ū.ū.: ɛŮɔɎɚŬ ɨɣɖ ˊɟŮəɘɩɜ, ŮˊɘɢɟɑůɛŬŰŬ 

ɛŮ ɡɣɖɚɐ ŬɜŰŬɜŬəɚŬůŰɘəɧŰɖŰŬ ůŰɞɡɠ Űɞɑɢɞɡɠ əŬɘ Űɖɜ ɞɟɞűɐ, ŮˊɘɛɐəŮɘɠ əŬŰɧɣŮɘɠ, 

ɛŮɔɎɚŮɠ ˊɟɞůɧɣŮɘɠ əŬɘ ŬɜɞɑɔɛŬŰŬ ɛŮ ɡŬɚɞˊɑɜŬəŮɠ ɡɣɖɚɐɠ ŭɘŬˊŮɟŬŰɧŰɖŰŬɠ. ȳɛɤɠ, 

ɏɜŬ əŰɑɟɘɞ ůɢŮŭɘŬůɛɏɜɞ ɛŮ ɓɎůɖ Űɞɜ Ʉ.ū.ū. ŬˊɞɟɟɞűɎ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟɖ 

ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ, ŬəɚɞɡɗɩɜŰŬɠ Űɖ ɚɞɔɘəɐ çɧůɞ ˊŮɟɘůůɧŰŮɟɞ 

Űɧůɞ Űɞ əŬɚɨŰŮɟɞè. ɇɞ Ɏəɟɤɜ ɎɤŰɞɜ ŬɡŰɐɠ Űɖɠ ɚɞɔɘəɐɠ ŮɑɜŬɘ ŰŬ əŰɑɟɘŬ ɛŮ 

ŬˊɞəɚŮɘůŰɘəɎ ɔɡɎɚɘɜŮɠ ˊɟɞůɧɣŮɘɠ. ɋůŰɧůɞ ŮɛˊɞɟɘəɎ əŰɑɟɘŬ, ɛŮ Ŭɛɘɔɩɠ ɔɡɎɚɘɜŮɠ 
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ˊɟɞůɧɣŮɘɠ ˊŬɟɞɡůɘɎɕɞɡɜ ůɡɢɜɎ ˊɟɞɓɚɐɛŬŰŬ ɗŮɟɛɘəɐɠ ɐ/əŬɘ ɞˊŰɘəɐɠ ɎɜŮůɖɠ əŬɗɩɠ 

əŬɘ ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɖɠ, ŬˊɞŭŮɘəɜɨɞɜŰŬɠ ɧŰɘ ɖ ˊŬɟŬˊɎɜɤ ŬɜŬűŮɟɧɛŮɜɖ ɚɞɔɘəɐ 

ůŰɖɜ ɞˊɞɑŬ ɓŬůɑɕŮŰŬɘ ɞ Ʉ.ū.ū. ɞŭɖɔŮɑ ůŮ ˊɟɞɓɚɖɛŬŰɘəɧ ůɢŮŭɘŬůɛɧ.  

 

 

 

ȺɔɔŮɜŮɑɠ ɄŮɟɘɞɟɘůɛɞɑ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

 

Ɇɡɜɐɗɤɠ ŮəűɟɎɕŮŰŬɘ ɤɠ ˊɞůɞůŰɧ əŬɘ ɏŰůɘ ŭŮɜ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ ŬˊɧɚɡŰŮɠ Űɘɛɏɠ 

űɤŰŮɘɜɧŰɖŰŬɠ. ȷəɧɛŬ ɗŮɤɟŮɑ ɧŰɘ ɖ ŰɟɞɢɘɎ Űɖɠ əɑɜɖůɖɠ Űɞɡ ɐɚɘɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ 

Űɖɠ ɖɛɏɟŬɠ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ɖ ɛŮŰŬɓɞɚɐ Űɖɠ űɤŰŮɘɜɧŰɖŰŬɠ Űɞɡ, ˊɟɧŰɡˊɞɡ əŬŰɎ 

CIE, ɜŮűɞůəŮˊɞɨɠ ɞɡɟŬɜɞɨ ŮɑɜŬɘ ůɡɛɛŮŰɟɘəɐ ɤɠ ˊɟɞɠ Űɞ əŬŰŬəɧɟɡűɞ ɎɝɞɜŬ Űɞɡ 

ɖɛɘůűŬɘɟɑɞɡ ɛŮ Űɞ ɞˊɞɑɞ ˊɟɞůɞɛɞɘɎɕŮŰŬɘ ɞ ɞɡɟŬɜɧɠ. Ⱥˊɘˊɚɏɞɜ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞɓɚɏɣŮɘ Űɘ ůɡɛɓŬɑɜŮɘ ůŮ əŬŰŬůŰɎůŮɘɠ əŬɗŬɟɞɨ ɞɡɟŬɜɞɨ ɛŮ ɎɛŮůɖ ɖɚɘɞűɎɜŮɘŬ.  

 

 

 

ȺɘəɧɜŬ 2.5 ï ȹɘŬűɞɟɞˊɞɘɐůŮɘɠ Űɖɠ ŰɟɞɢɘɎɠ Űɞɡ ɐɚɘɞɡ ɔɘŬ ŭɘŬűɞɟŮŰɘəɎ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ əŬɘ 

ŭɘŬűɞɟŮŰɘəɏɠ Ůˊɞɢɏɠ Űɞɡ ɢɟɧɜɞɡ. Ʉɖɔɐ : http://2.bp.blogspot.com/-XiIsqs1neMU/T7SOvpsFRWI/ 

AAAAAAAAAR4/oUOXMoWj7vk/s1600/sun_paths+best.jpg 

 

http://2.bp.blogspot.com/-XiIsqs1neMU/T7SOvpsFRWI/
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ȰŰůɘ, ɔɘŬ ɏɜŬ ŭŮŭɞɛɏɜɞ əŰɑɟɘɞ, ɞ ɄŬɟɎɔɞɜŰŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɏɢŮɘ Űɖɜ 

ɑŭɘŬ Űɘɛɐ ɔɘŬ əɎɗŮ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ əŰɘɟɑɞɡ (ɚɧɔɤ Űɖɠ ɗŮɤɟɞɨɛŮɜɖɠ ůɡɛɛŮŰɟɑŬɠ 

Űɞɡ ɞɡɟŬɜɞɨ) əŬɘ ɔɘŬ əɎɗŮ ŮˊɘɗɡɛɖŰɐ ŰɞˊɞɗŮůɑŬ ůŰɖ ũɖ (ŭŮŭɞɛɏɜɞɡ ɧŰɘ ŮɑɜŬɘ ŬˊɚɎ 

ɛɘŬ ŬɜŬɚɞɔɑŬ). ɀŮ ɎɚɚŬ ɚɧɔɘŬ, ɖ ˊɟɞɓɚŮˊɧɛŮɜɖ Űɘɛɐ Űɞɡ Ʉ.ū.ū. ɗŬ ɐŰŬɜ ɑŭɘŬ ŮɑŰŮ Űɞ 

əŰɑɟɘɞ ŮɑɢŮ ɛŮɔɎɚŬ ŬɜɞɑɔɛŬŰŬ ůŰɞ ȸɞɟɟɎ əŬɘ ɓɟɘůəɧŰŬɜ ůŰɞ ɀŮɝɘəɧ ŮɑŰŮ ŮɑɢŮ ɛŮɔɎɚŬ 

ŬɜɞɑɔɛŬŰŬ ůŰɞɜ ɁɧŰɞ əŬɘ ɓɟɘůəɧŰŬɜ ůŰɖ ūɘɚŬɜŭɑŬ. Ⱥˊɑůɖɠ, Ŭűɞɨ ɖ ˊŮɟɑˊŰɤůɖ Űɞɡ 

əŬɗŬɟɞɨ ɞɡɟŬɜɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɚɖűɗŮɑ ɡˊɧɣɖ, ɞ Ʉ.ū.ū. ŭŮ ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ɛŮɚɏŰɖ ůŰɞɢŮɨŮɘ ɜŬ ŮəɛŮŰŬɚɚŮɡɗŮɑ Űɞ ɎɛŮůɞ ɖɚɘŬəɧ 

űɤɠ, Űɖɜ ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ əŬɘ Űɖɜ ɏɜŰŬůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɔɘŬ Űɘɠ 

ŭɘɎűɞɟŮɠ ˊŮɟɘɧŭɞɡɠ Űɞɡ ɏŰɞɡɠ. 

ɋɠ Ůˊɘˊɚɏɞɜ ŬŭɡɜŬɛɑŬ Űɞɡ Ʉ.ū.ū. ɗŮɤɟŮɑŰŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ˊɟŬɔɛŬŰɘəɏɠ 

ůɡɜɗɐəŮɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ Ŭˊɞəɚɑɜɞɡɜ ůɖɛŬɜŰɘəɎ Ŭˊɧ Űɞɜ ˊɟɧŰɡˊɞ ɜŮűɞůəŮˊɐ 

ɞɡɟŬɜɧ. ȷɡŰɧ ɘůɢɨŮɘ Ŭəɧɛɖ əŬɘ ɔɘŬ Űɖ ȸɧɟŮɘŬ Ⱥɡɟɩˊɖ, ɧˊɞɡ ɡˊɎɟɢŮɘ ɛɘŬ Ůɡɟɏɤɠ 

ŭɘŬŭŮŭɞɛɏɜɖ ˊŮˊɞɑɗɖůɖ ɧŰɘ ɞ ɞɡɟŬɜɧɠ ŮɑɜŬɘ çəɡɟɑɤɠè ɜŮűɞůəŮˊɐɠ əŬɘ ɏŰůɘ ɖ ɢɟɐůɖ 

Űɞɡ Ʉ.ū.ū. ɤɠ ɓɎůɖ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ŭɘəŬɘɞɚɞɔɖɛɏɜɖ. 

ɀɑŬ ɏɟŮɡɜŬ Ŭˊɧ Űɞɜ Paul Littlefair Űɞ 1998
8
, ŭɑɜŮɘ Űɖɜ ŮŰɐůɘŬ ŬɗɟɞɘůŰɘəɐ Űɘɛɐ 

űɤŰŮɘɜɧŰɖŰŬɠ ɔɘŬ ɏɜŬ ůɖɛŮɑɞ ůŮ ŭɨɞ ˊŬɟɧɛɞɘŬ ŭɤɛɎŰɘŬ ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ Űɞ ˊɟɩŰɞ 

ɏɢŮɘ ȸɧɟŮɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ŬɜɞɘɔɛɎŰɤɜ Ůɜɩ Űɞ ŭŮɨŰŮɟɞ ɏɢŮɘ ɁɧŰɘɞ. ɇŬ ŭɤɛɎŰɘŬ ŭŮɜ 

ŭɘɏɗŮŰŬɜ ůəɑŬůŰɟŬ əŬɘ ŭŮɜ ŮɑɢŬɜ ŬɜŰɘəŮɑɛŮɜŬ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡɠ. ɃɟɑůŰɖəŮ 

ŬˊŬɘŰɞɨɛŮɜɖ űɤŰŮɘɜɧŰɖŰŬ Űɖɠ ŰɎɝɖɠ Űɤɜ 200 lux əŬɘ ŮˊɘŰŮɨɢɗɖəŮ ɔɘŬ Űɞ 58% Űɞɡ 

ɏŰɞɡɠ ɔɘŬ Űɞ ȸɞɟɘɜɧ ŭɤɛɎŰɘɞ əŬɘ 68% ɔɘŬ Űɞ ɁɧŰɘɞ. ȾɎˊɞɘɞɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ɗŮɤɟɐůŮɘ ɧŰɘ ɖ Ŭˊɧəɚɘůɖ ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɐ. ɋůŰɧůɞ, ɧŰŬɜ ŮɝŮŰɎůɗɖəŮ ɤɠ 

ŬˊŬɘŰɞɨɛŮɜɖ Űɘɛɐ Űɖɠ űɤŰŮɘɜɧŰɖŰŬɠ ŰŬ 400 lux, ŬɡŰɐ ŮˊŮŰŮɨɢɗɖ ɛɧɜɞ ɔɘŬ Űɞ 12% Űɞɡ 

ɏŰɞɡɠ ɔɘŬ Űɖ ȸɞɟɘɜɧ ŭɤɛɎŰɘɞ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ ɁɧŰɘɞ ŭɤɛɎŰɘɞ ɧˊɞɡ ŮˊŮŰŮɨɢɗɖ ɔɘŬ Űɞ 

51% Űɞɡ ɏŰɞɡɠ. ȾŬɘ ŬɡŰɐ ɖ ŭɘŬűɞɟɎ ˊɟɞəɨˊŰŮɘ ŬˊɚɎ ɔɘŬ ŭɘŬűɞɟŮŰɘəɞɨɠ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ Űɞɡ ɢɩɟɞɡ, ɔɘŬ ɛɘŬ ŭŮŭɞɛɏɜɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ əŬɘ ůɡɜŮˊɩɠ 

ŭŮŭɞɛɏɜŮɠ əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ. ŪŮɤɟŮɑŰŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ Ŭɜ ɛŮŰŬűɏɟɞɡɛŮ Űɞɜ 

ɑŭɘɞ ɢɩɟɞ ůŮ ɛɘŬ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ ɛŮ ˊɘɞ çɕŮůŰɧè əɚɑɛŬ əŬɘ ˊŮɟɘůůɧŰŮɟɖ 

ɖɚɘɞűɎɜŮɘŬ, ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɞɡ ɑŭɘɞɡ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ ůŰɖ Űɘɛɐ Űɖɠ űɤŰŮɘɜɧŰɖŰŬɠ 

ɚɧɔɤ űɡůɘəɞɨ űɤŰɧɠ, ɗŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟŮɠ.  

ȷɟəŮŰɞɑ ɛŮɚŮŰɖŰɏɠ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ŭɘŬűɧɟɤɜ əŬɜɞɜɘůɛɩɜ 

ɔɘŬ Űɖɜ Űɘɛɐ Űɞɡ Ʉ.ū.ū. ɛŮ ůəŮˊŰɘəɘůɛɧ Ŭűɞɨ ɔɜɤɟɑɕɞɡɜ ɧŰɘ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ 

ɞŭɖɔɐůɞɡɜ ůŰɞ ůɢŮŭɘŬůɛɧ ɡˊŮɟɓɞɚɘəɎ ɛŮɔɎɚɤɜ ŬɜɞɘɔɛɎŰɤɜ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ 
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ɛŮɔɎɚŮɠ Űɘɛɏɠ ŮɜŮɟɔŮɘŬəɩɜ əŮɟŭɩɜ ɚɧɔɤ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɐ/əŬɘ ɛŮɔɎɚŮɠ 

ŬˊɩɚŮɘŮɠ ɗŮɟɛɧŰɖŰŬɠ.  

Ƀ ȳɛɘɚɞɠ Heschong Mahone ɏəŬɜŮ ɛɘŬ ŬɜɎɚɡůɖ Űɤɜ ɏɝɘ əŰɘɟɘŬəɩɜ ɢɩɟɤɜ 

ůŰɖɜ ȾŬɚɘűɧɟɜɘŬ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŮɑɢŮ ŮˊɘŰŮɡɢɗŮɑ ɛŮɔɎɚɖ ŮˊɎɟəŮɘŬ űɡůɘəɞɨ űɤŰɧɠ əŬɘ 

əŬŰô ŮˊɏəŰŬůɖ ůɖɛŬɜŰɘəɐ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ
9
. ɋůŰɧůɞ, əŬɜɏɜŬɠ Ŭˊɧ Űɞɡɠ 

ɢɩɟɞɡɠ ŬɡŰɞɨɠ ŭŮɜ əɎɚɡˊŰŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ȾŬɜɞɜɘůɛɞɨ ɔɘŬ Űɞɜ ȺɜŮɟɔŮɘŬəɧ əŬɘ 

ɄŮɟɘɓŬɚɚɞɜŰɘəɧ ɆɢŮŭɘŬůɛɧ Űɞɡ Ɇɡɛɓɞɡɚɑɞɡ ɄɟɎůɘɜɤɜ ȾŰɘɟɑɤɜ Űɤɜ ȼ.Ʉ.ȷ. (LEED), 

ŭɖɚŬŭɐ çŰɖ ɛɏůɖ Űɘɛɐ Űɞɡ Ʉ.ū.ū. > 2%è ɔɘŬ əɎɗŮ ůɖɛŮɑɞ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞɡ. 

ȰŰůɘ ɔɘŬ ŮɟŮɡɜɖŰɘəɞɨɠ ůəɞˊɞɨɠ ɏɔɘɜŮ ɛɘŬ ˊɟɞůˊɎɗŮɘŬ ɜŬ ŮˊŬɜŬůɢŮŭɘŬůŰɞɨɜ 

ŰŬ ŬɜɞɑɔɛŬŰŬ ɩůŰŮ ɜŬ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ŬɡŰɎ ŰŬ əɟɘŰɐɟɘŬ. ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ Ŭəɧɛɖ əŬɘ 

ɛŮ ɔɡŬɚɑ ɛŮɔɎɚɖɠ ŭɘŬˊŮɟŬŰɧŰɖŰŬɠ, Űɞ ŮɛɓŬŭɧɜ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ  ɗŬ ɏˊɟŮˊŮ ɜŬ ŬɡɝɖɗŮɑ 

ůŮ ŰɏŰɞɘɞ ɓŬɗɛɧ ˊɞɡ ŭŮɜ ɗŬ ŮˊŬɟəɞɨůŮ Űɞ əɏɚɡűɞɠ Űɞɡ əŰɘɟɑɞɡ ɩůŰŮ ɜŬ 

ŰɞˊɞɗŮŰɖɗɞɨɜ. Ⱥˊɘˊɚɏɞɜ ŭŮ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɘəŬɜɞˊɞɘɖɗɞɨɜ ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɞɡ 

əŬɜɞɜɘůɛɞɨ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ. ũɑɜŮŰŬɘ ůŬűɏɠ ɛŮ ŬɡŰɐ Űɖɜ ɏɟŮɡɜŬ ɧŰɘ 

ɞɘ ŬˊŬɘŰɞɨɛŮɜŮɠ Űɘɛɏɠ Űɞɡ Ʉ.ū.ū. ɏɟɢɞɜŰŬɘ ůɡɢɜɎ ůŮ ůɨɔəɟɞɡůɖ ɛŮ ŰŬ əɟɘŰɐɟɘŬ 

ůɢŮŭɘŬůɛɞɨ ɔɘŬ ɎɚɚŮɠ ˊŬɟŬɛɏŰɟɞɡɠ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɗŮɟɛɘəɩɜ ŬˊɤɚŮɘɩɜ, 

ɖɚɘŬəɞɨ əɏɟŭɞɡɠ ə.Ŭ. ȷɡŰɧ ŭŮɜ ˊɟɞəŬɚŮɑ ɏəˊɚɖɝɖ ŭŮŭɞɛɏɜɖɠ Űɖɠ Ůɝô ɞɟɘůɛɞɨ 

ŬˊɞůɨɜŭŮůɖɠ Űɞɡ Ʉ.ū.ū. Űɧůɞ ɛŮ ŰŬ əɚɘɛŬŰɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ 

ɧůɞ əŬɘ ɛŮ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ Űɞɡ ɛŮɚŮŰɩɛŮɜɞɡ ɢɩɟɞɡ. 

Ƀ ɓɏɚŰɘůŰɞɠ ůɢŮŭɘŬůɛɧɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰɡɔɢɎɜŮɘ Űɞ ɘŭŬɜɘəɧ ˊɞůɞůŰɧ űɡůɘəɞɨ 

űɤŰɘůɛɞɨ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɘɠ ɗŮŰɘəɏɠ əŬɘ Űɘɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ŬɡŰɧɠ 

ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ. ũɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰɞɨɜ ˊɞɚɚɞɑ ˊŬɟɎɔɞɜŰŮɠ 

ɧˊɤɠ ɞ ůɡɜɞɚɘəɧɠ ůɢŮŭɘŬůɛɧɠ Űɞɡ əŰɘɟɑɞɡ, ɞ ůɢŮŭɘŬůɛɧɠ Űɤɜ ɧɣŮɤɜ, ɞ ˊŮɟɘɓɎɚɚɤɜ 

ɢɩɟɞɠ əŬɘ Űɞ əɚɑɛŬ ˊɞɡ ŮˊɘəɟŬŰŮɑ.  

ɀŮ ɎɚɚŬ ɚɧɔɘŬ, ɗŬ ŮɑɜŬɘ ɛɘŬ ˊɞɚɨ ŮɝŮɘŭɘəŮɡɛɏɜɖ ŭɘŬŭɘəŬůɑŬ ɔɘŬ əɎɗŮ əŰɑɟɘɞ 

əŬɘ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ɗŮůˊɘůŰŮɑ ɏɜŬɠ ɔŮɜɘəɧɠ ŬˊɚɞɡůŰŮɡɛɏɜɞɠ əŬɜɧɜŬɠ ɛŮ əŬɗɞɚɘəɐ 

ŮűŬɟɛɞɔɐ ɧˊɤɠ ˊɟɞŰŮɑɜŮŰŬɘ Ŭˊɧ Űɖɜ Ŭˊɚɐ ŬˊŬɑŰɖůɖ ɘəŬɜɞˊɞɑɖůɖɠ ɛɘŬɠ ŭŮŭɞɛɏɜɖɠ 

Űɘɛɐɠ Űɞɡ Ʉ.ū.ū. ȼ ŬˊɞŰɡɢɑŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ɓɏɚŰɘůŰɖ ŬɡŰɐ ɘůɞɟɟɞˊɑŬ ɛˊɞɟŮɑ ɜŬ 

ɞŭɖɔɐůŮɘ ůŮ Ŭɡɝɖɛɏɜɖ ɢɟɐůɖ ŮɜɏɟɔŮɘŬɠ ŮɑŰŮ ɔɘŬ űɤŰɘůɛɧ ŮɑŰŮ ɔɘŬ ɣɨɝɖ, əŬɘ ɛŮɟɘəɏɠ 

űɞɟɏɠ əŬɘ ŰŬ ŭɨɞ.  

ȼ ɛŮɚɏŰɖ ɓɎůŮɘ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɓɞɖɗɐůŮɘ 

Űɖɜ ŬɜɎˊŰɡɝɖ ůŰɟŬŰɖɔɘəɩɜ ˊɟɧɚɖɣɖɠ Űɖɠ ɗɎɛɓɤůɖɠ ɔɘŬ ŭɘɎűɞɟɞɡɠ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ Űɖɠ ˊɟɧůɞɣɖɠ, ˊŬɟɧɚɞ ˊɞɡ ŰŬ ˊɟɞɓɚɐɛŬŰŬ ɗɎɛɓɤůɖɠ ˊɞɡ 

ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞ ɢŬɛɖɚɧ ɨɣɞɠ Űɞɡ ȱɚɘɞɡ ŮɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ŮɑɜŬɘ ˊɘɞ ɏɜŰɞɜŬ ɔɘŬ Űɖɜ 
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ȷɜŬŰɞɚɘəɞɨɠ əŬɘ Űɖ ȹɡŰɘəɞɨɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ ˊɟɞůɧɣŮɤɜ. ȼ ɛŮɚɏŰɖ ɓɎůŮɘ Űɞɡ 

ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ˊɟɞůűɏɟŮɘ Ŭəɧɛɖ əŬɘ ɛɘŬ 

ˊɟɞŮɘŭɞˊɞɑɖůɖ ɤɠ ˊɟɞɠ Űɞ Ŭɜ ɗŬ ɡˊɎɟɝŮɘ ˊɟɧɓɚɖɛŬ ɗɎɛɓɤůɖɠ ůŮ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ 

Ůɜɧɠ əŰɘɟɑɞɡ. 

 

 

 

2.3.2 ȹŮɑəŰɖɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ - Daylight Autonomy 

 

Ƀ ŭŮɑəŰɖɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ [Daylight Autonomy (DA)] ɐŰŬɜ ɞ 

ˊɟɩŰɞɠ Ŭˊɧ ɛɘŬ ůŮɘɟɎ ŮŰɐůɘɤɜ ŭŮɘəŰɩɜ űɡůɘəɞɨ űɤŰɘůɛɞɨ , ˊɞɡ ˊɚɏɞɜ ŬɜŬűɏɟɞɜŰŬɘ 

ɤɠ çŭɡɜŬɛɘəɞɑ ŭŮɑəŰŮɠ űɡůɘəɞɨ űɤŰɘůɛɞɨè. ɃɟɑɕŮŰŬɘ ɤɠ Űɞ ŮŰɐůɘɞ ŬɗɟɞɘůŰɘəɧ 

ˊɞůɞůŰɧ Űɤɜ ɤɟɩɜ əŬŰɎ Űɖɠ ŭɘɎɟəŮɘŬɠ Űɖɠ ɖɛɏɟŬɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ, ůŮ ɏɜŬ ŭŮŭɞɛɏɜɞ 

ůɖɛŮɑɞ ůŰɞ ŮůɤŰŮɟɘəɧ Ůɜɧɠ ɢɩɟɞɡ, ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɑŬ ŮɚɎɢɘůŰɖ Űɘɛɐ ɏɜŰŬůɖɠ 

űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance), ŮˊŬɟəɞɨɠ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ɛɘŬɠ 

ŮˊɘɚŮɔɛɏɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ɢɤɟɑɠ Űɖɜ ɢɟɐůɖ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ. ɄɟɞŰɎɗɖəŮ 

ŬɟɢɘəɎ Ŭˊɧ Űo Association Suisse des Electriciens Űɞ 1989. ȺˊɟɧəŮɘŰɞ ɔɘŬ ɛɘŬ 

ůɖɛŬɜŰɘəɐ əŬɘɜɞŰɞɛɑŬ əŬɗɩɠ ŮɜůɤɛɎŰɤůŮ ůŰɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ Űɘɠ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ 

ůɡɜɗɐəŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞɡ ůŮ ŮŰɐůɘŬ ɓɎůɖ. ɇɞ 2001 ɞɘ Reinhart 

əŬɘ Walkenhorst ŮˊŬɜŬˊɟɞůŭɘɧɟɘůŬɜ Űɞ ŭŮɑəŰɖ ɩůŰŮ ɜŬ ŮɝŮŰɎɕɞɜŰŬɘ ɛɧɜɞ ɞɘ ɩɟŮɠ 

əŬŰɎ Űɖɠ ɞˊɞɑŮɠ ɔɑɜŮŰŬɘ ɢɟɐůɖ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞɡ
10
. ɆŮ ɛŮŰŬɔŮɜɏůŰŮɟŮɠ 

ŭɖɛɞůɘŮɨůŮɘɠ ɞ ŭŮɑəŰɖɠ (DA) ŮɛˊɚɞɡŰɑůŰɖəŮ ŬəɧɛŬ ˊŮɟɘůůɧŰŮɟɞ ɧŰŬɜ ůɡɜŭɡɎůŰɖəŮ 

ɛŮ ɏɜŬ ɛɞɜŰɏɚɞ əɘɜɞɨɛŮɜɤɜ ůəɘɎůŰɟɤɜ, ˊɟɞůŬɟɛɞɕɧɛŮɜɞ ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ 

ŬˊŬɘŰɐůŮɘɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ. ȰŰůɘ ˊɟɞɏəɡɣŮ ɞ ŭŮɑəŰɖɠ çȺɜŮɟɔɞɨè 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (ñEffective Daylight Autonomyò) ˊɞɡ ŮɟŮɡɜɐɗɖəŮ 

ˊŮɟŬɘŰɏɟɤ Ŭˊɧ Űɞɡɠ Reinhart əŬɘ Andersen  Űɞ 2006
11

.  

ȷəɧɛŬ ɛˊɞɟŮɑ ɜŬ ůɡɛɓɎɚŮɘ ůŮ ɡˊɞɚɞɔɘůɛɞɨɠ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɖɜ Ůɝɞɘəɞɜɧɛɖůɖ 

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ űɤŰɘůɛɞɨ, ŮɎɜ ɞɟɘůŰŮɑ ɏɜŬ əŬŰɩŰŬŰɞ ɧɟɘɞ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ 

ŮˊɘűɎɜŮɘŬɠ, Űɞ ɞˊɞɑɞ ɧŰŬɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ɛˊɞɟŮɑ ɜŬ 

ŬˊɞəɚŮɑůŮɘ Űɖ ɢɟɐůɖ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ. Ƀ ɛŮɚŮŰɖŰɐɠ ŮɑɜŬɘ ŮɚŮɨɗŮɟɞɠ ɜŬ əŬɗɞɟɑůŮɘ 

Űɞ əŬŰɩŰŬŰɞ ŬɡŰɧ ɧɟɘɞ  əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ɜŬ ˊɟɞůŬɟɛɧůŮɘ Űɖ ɢɟɐůɖ Űɞɡ ŭŮɑəŰɖ 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ůŰɘɠ ŭɘəɏɠ Űɞɡ ŬˊŬɘŰɐůŮɘɠ.  
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ȺɘəɧɜŬ 2.6 ï ɇɘɛɏɠ Űɞɡ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊŬɘŰɞɨɛŮɜŮɠ Űɘɛɏɠ 

űɤŰŮɘɜɧŰɖŰŬɠ. Ʉɖɔɐ : www.sciencedirect.com 

 

 

ɆŰɖɜ ˊŬɟŬˊɎɜɤ ŭɘɎɔɟŬɛɛŬ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɛɑŬ ɏəűɟŬůɖ Űɞɡ ŭŮɑəŰɖ 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. ɆŰɞ ˊŬɟɎŭŮɘɔɛŬ Ŭˊɧ Űɞ ɞˊɞɑɞ ˊɟɞɏɟɢŮŰŬɘ
10

 ɏɢŮɘ 

ɞɟɘůŰŮɑ ɏɜŬ ŭŮŭɞɛɏɜɞ ůɖɛŮɑɞ ɛɏŰɟɖůɖɠ ůŮ ɏɜŬ ɢɩɟɞ ɔɟŬűŮɑɤɜ. ɄŬɟɞɡůɘɎɕŮŰŬɘ Űɞ 

ˊɞůɞůŰɧ Űɤɜ ŮŰɐůɘɤɜ ɞɟɩɜ ŮŰɖůɑɤɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ɘəŬɜɞˊɞɘŮɑŰŬɘ ɛɘŬ ŮɚɎɢɘůŰɖ 

ŬˊŬɑŰɖůɖ űɤŰɘůɛɞɨ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɖɜ ŬˊŬɑŰɖůɖ ˊɞɡ ɞɟɑɕŮŰŬɘ. ȾŬŰɎ ɛɑŬ Ɏɚɚɖ 

ɛɞɟűɐ ɏəűɟŬůɖɠ, ɛŮ ŭŮŭɞɛɏɜɖ ŬˊŬɘŰɞɨɛŮɜɖ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɖ 

ŭɘŬəɨɛŬɜůɖ Űɖɠ Űɘɛɐɠ Űɞɡ ŭŮɑəŰɖ ɔɘŬ ɧɚɞ Űɞ Ůɨɟɞɠ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞɡ, ɧˊɤɠ 

űŬɑɜŮŰŬɘ ůŰɞ ŮˊɧɛŮɜɞ ůɢɐɛŬ. 
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ȺɘəɧɜŬ 2.7 ï ɉɤɟɘəɐ əŬŰŬɜɞɛɐ Űɘɛɩɜ Űɞɡ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɔɘŬ ɢɩɟɞɡɠ 

ŭɘŬűɞɟŮŰɘəɐɠ ɔŮɤɛŮŰɟɑŬɠ. Ʉɖɔɐ : http://patternguide.advancedbuildings.net/using-this-guide/analysis-

methods/daylight-autonomy 
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2.3.3 ȹŮɑəŰɖɠ ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ - Continuous Daylight 

Autonomy 

 

Ƀ Zach Rogers ˊɟɧŰŮɘɜŮ Űɞ 2006 Űɞɜ ŭŮɑəŰɖ ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ 

ūɤŰɘůɛɞɨ [Continuous Daylight Autonomy (DAcon)] ɤɠ Ůɝɏɚɘɝɖ ůŰɞɜ ɐŭɖ 

ɡˊɎɟɢɞɜŰŬ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. Ƀ ɜɏɞɠ ŭŮɑəŰɖɠ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ 

Űɞɡ Űɖ ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŰɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ůŮ ɏɜŬ ůɖɛŮɑɞ 

(ɛŮ ŬɜŬɚɞɔɘəɧ Űɟɧˊɞ) ŬəɧɛŬ əŬɘ Ŭɜ Űɞ əŬŰɩŰŬŰɞ ɧɟɘɞ ˊɞɡ ɏɢŮɘ ŰŮɗŮɑ, ŭŮɜ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ. ȰŰůɘ Ŭɜ Űɞ ɧɟɘɞ ɔɘŬ Űɞ Daylight Autonomy ɏɢŮɘ ŰŮɗŮɑ ůŰŬ 300 lux əŬɘ 

ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ, ɖ Űɘɛɐ ŬɡŰɐ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɔɘŬ Űɞ 50% Űɞɡ ɢɟɧɜɞɡ 

ɢɟɐůɖɠ ůŮ ŮŰɐůɘŬ ɓɎůɖ (ŭɖɚŬŭɐ Daylight Autonomy = 50%), ŰɧŰŮ ɖ Űɘɛɐ Űɞɡ ɜɏɞɡ 

ɧɟɞɡ Continuous Daylight Autonomy ɗŬ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 55-60% ɐ əŬɘ ˊŮɟɘůůɧŰŮɟɞ. 

ɇɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ əŬŰɎ Űɞ ɞˊɞɑɞ ŭŮɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ Űɞ əŬŰɩŰŬŰɞ ɧɟɘɞ, ŭŮɜ 

ŬűŬɘɟŮɑŰŬɘ Ůɝô ɞɚɞəɚɐɟɞɡ Ŭˊɧ Űɞ ůɡɜɞɚɘəɧ ŬɗɟɞɘůŰɘəɧ ˊɞůɞůŰɧ ˊɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ 

ŬɚɚɎ ˊɟɞůŰɑɗŮŰŬɘ ɛŮ ɏɜŬ ůɡɜŰŮɚŮůŰɐ ůɡɛɛŮŰɞɢɐɠ. ȷɡŰɧɠ ɞ ůɡɜŰŮɚŮůŰɐɠ ˊɟɞəɨˊŰŮɘ 

ɤɠ ɞ ɚɧɔɞɠ Űɖɠ ˊɟɞůűŮɟɧɛŮɜɖɠ űɤŰŮɘɜɧŰɖŰŬɠ ˊɟɞɠ Űɖɜ ŬˊŬɘŰɞɨɛŮɜɖ. ɄŬɟŬŭŮɑɔɛŬŰɞɠ  

ɢɎɟɘɜ, Ŭɜ ůŮ ɛɑŬ ɛɏŰɟɖůɖ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ŬˊŬɘŰɞɨɜŰŬɘ 500 lux əŬɘ ɔɘŬ 

əɎˊɞɘɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ Űɞ űɡůɘəɧ űɤɠ ˊŬɟɏɢŮɘ 300 lux, ŰɧŰŮ ŬɡŰɧ Űɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ˊɟɞůŰɑɗŮŰŬɘ ůŰɞ ůɡɜɞɚɘəɧ ŬɗɟɞɘůŰɘəɧ ˊɞůɞůŰɧ ɛŮ ůɡɜŰŮɚŮůŰɐ 300 lux / 

500 lux = 0,6.  

ɆŰɖɜ ȺɘəɧɜŬ 2.7űŬɑɜŮŰŬɘ ɖ ŬˊŮɘəɧɜɘůɖ Űɘɛɐɠ Űɞɡ ŭŮɑəŰɖ ůŮ ɧɚɞ Űɞ Ůɨɟɞɠ Űɞɡ 

ɢɩɟɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɤɠ ˊŬɟɎŭŮɘɔɛŬ əŬɘ ɔɘŬ Űɞɜ Ŭˊɚɧ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ 

ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. ɉŬɟŬəŰɖɟɘůŰɘəɐ ŮɑɜŬɘ ɖ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɤɜ Űɘɛɩ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ ɛŮ Űɞɜ ɜɏɞ ŭŮɑəŰɖ ůŮ ůɢɏůɖ ɛŮ Űɞɜ ˊɟɞɖɔɞɨɛŮɜɞ. 

ȼ ŬɚɚŬɔɐ ůŰɞɜ Űɟɧˊɞ ɡˊɞɚɞɔɘůɛɞɨ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɜɏɞɡ 

ŭŮɑəŰɖ (DAcon) ɓŬůɑɕŮŰŬɘ ůŮ ɛŮɚɏŰŮɠ ˊɞɡ ɏɢɞɡɜ ɔɑɜŮɘ əŬɘ ŭŮɑɢɜɞɡɜ ɧŰɘ ŰŬ 

ˊɟɞŰɘɛɩɛŮɜŬ, Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ, ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ ˊɞɘəɑɚɞɡɜ (Jennings, Rubinstein, 

DiBartolomeo, and Blanc 1999; Reinhart and Voss 2003) əŬɘ ɧŰɘ ˊɞɚɚɞɑ ŮɟɔŬɕɧɛŮɜɞɘ 

ŰŮɑɜɞɡɜ ɜŬ ŮɟɔɎɕɞɜŰŬɘ ůŮ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ ɢŬɛɖɚɧŰŮɟŬ Ŭˊɧ ŰŬ 300 lux ɐ 500 lux 

ˊɞɡ ŮɑɜŬɘ ɞɘ ůɡɜɐɗŮɘɠ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ŮɟɔŬůɑŬɠ ɔɟŬűŮɑɞɡ (Lindelof and Morel 2006; 

Reinhart and Voss 2003). ɇɞ ŬˊɞŰɏɚŮůɛŬ ŬɡŰɐɠ Űɖɠ ŬɚɚŬɔɐɠ ůŰɞɜ Űɟɧˊɞ Űɞɡ 

ɡˊɞɚɞɔɘůɛɞɨ ŮɑɜŬɘ ɧŰɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Ůɜɧɠ ɢɩɟɞɡ ɤɠ ŮˊŬɟəɩɠ űɤŰɘůɛɏɜɞɡ Ŭˊɧ űɡůɘəɧ 

űɤɠ, ɔɑɜŮŰŬɘ ˊɘɞ ɟŮŬɚɘůŰɘəɐ. ɃɡůɘŬůŰɘəɎ ŬɜŬɔɜɤɟɑɕŮŰŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ŬəɧɛŬ əŬɘ ɖ 
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ɛŮɟɘəɐ ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŰɖɜ ŮˊɑŰŮɡɝɖ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ Ůˊɘˊɏŭɤɜ 

űɤŰɘůɛɞɨ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ əŬɘ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŬɔɜɞŮɑŰŬɘ Ŭˊɧ Űɞ ɛŮɚŮŰɖŰɐ 

 

ȺɘəɧɜŬ 2.8 ï ɉɤɟɘəɐ əŬŰŬɜɞɛɐ Űɘɛɩɜ Űɞɡ ŭŮɑəŰɖ ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɔɘŬ 

ɢɩɟɞɡɠ ŭɘŬűɞɟŮŰɘəɐɠ ɔŮɤɛŮŰɟɑŬɠ. Ʉɖɔɐ :http://patternguide.advancedbuildings.net/using-this-

guide/analysis-methods/continuous-daylight-autonomy 

 

ũɘŬ ɜŬ ůɡɜŮəŰɘɛɖɗŮɑ əŬɘ ɖ ˊɘɗŬɜɧŰɖŰŬ ŮɛűɎɜɘůɖɠ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ 

ŪɎɛɓɤůɖɠ, ɛŬɕɑ ɛŮ Űɞɜ ŭŮɑəŰɖ ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DAcon) 

ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ ɏɜŬɠ ůɡɛˊɚɖɟɤɛŬŰɘəɧɠ ŭŮɑəŰɖɠ, ɞ ŭŮɑəŰɖɠ ɀɏɔɘůŰɖɠ 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DAmax) ˊɞɡ ɡˊɞŭŮɘəɜɨŮɘ Űɞ ŮŰɐůɘɞ ˊɞůɞůŰɧ Űɤɜ 

ɤɟɩɜ ɢɟɐůɖɠ Űɞɡ ɢɩɟɞɡ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ɡˊɎɟɢŮɘ ɎɛŮůɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ɐ 

ɡˊŮɟɓɞɚɘəɏɠ Űɘɛɏɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ. ɆɡɜŮˊɩɠ ɗŬ ˊɟɏˊŮɘ ˊɚɏɞɜ ɜŬ ɞɟɘůŰŮɑ ɏɜŬ 

ŬɜɩŰŬŰɞ ɧɟɘɞ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ. 

ȿɧɔɤ Űɖɠ ŭɘŬűɞɟɎɠ Űɤɜ ŮɚɎɢɘůŰɤɜ ŬˊŬɘŰɐůŮɤɜ űɤŰɘůɛɞɨ ɔɘŬ ŭɘŬűɞɟŮŰɘəɞɨɠ 

ɢɩɟɞɡɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɢɟɐůɖ Űɞɡɠ ( əŬɘ Űɞɡ ɧŰɘ ɖ ɗɎɛɓɤůɖ ˊɟɞəŬɚŮɑŰŬɘ ɚɧɔɤ Űɖɠ 

ŭɘŬűɞɟɎɠ űɤŰŮɘɜɧŰɖŰŬɠ ɛŮŰŬɝɨ ŭɨɞ ɞˊŰɘəɩɜ ɢɩɟɤɜ) , ŬɡŰɧ Űɞ ɧɟɘɞ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ůŰŬɗŮɟɧ. ȰŰůɘ ɞɟɑůŰɖəŮ ɤɠ ɖ ŭŮəŬˊɚɎůɘŬ Űɘɛɐ Űɞɡ əŬŰɩŰŬŰɞɡ ɞɟɑɞɡ ɔɘŬ əɎɗŮ 

ɢɩɟɞ ɛŮɚɏŰɖɠ (Rogers 2006). ȷɡŰɧ Űɞ ŬɜɩŰŮɟɞ ɧɟɘɞ ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ ɛɘŬ ˊɟɩŰɖ 

ɏɜŭŮɘɝɖ Űɖɠ ˊŬɟɞɡůɑŬɠ ɎɛŮůɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɐ Ɏɚɚɤɜ ůɡɜɗɖəɩɜ ˊɞɡ 
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ŭɡɜɖŰɘəɎ ůɡɜŰŮɚɞɨɜ ůŰɖɜ ŮɛűɎɜɘůɖ Űɖɠ ɗɎɛɓɤůɖɠ əŬɘ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ɛɘŬ ˊɟɩŰɖ 

ŮɘəɧɜŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ůɡɢɜɧŰɖŰŬ əŬɘ Űɞ ɢɩɟɞ ŮɛűɎɜɘůɖɠ ɛŮɔɎɚɤɜ ŬɜŰɘɗɏůŮɤɜ 

űɤŰŮɘɜɧŰɖŰŬɠ. 

 

2.3.4 ȹŮɑəŰɖɠ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ - Useful Daylight Illuminance 

 

ũɘŬ ɜŬ əŬɚɨɣɞɡɜ ŰŬ əŮɜɎ ˊɞɡ ŮɑɢŬɜ ˊŬɟŬŰɖɟɖɗŮɑ ůŰɞɡɠ ˊɟɞɔŮɜɏůŰŮɟɞɡɠ ŭŮɑəŰŮɠ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ ɞɘ Nabil əŬɘ Mardaljevic ŮɘůɐɔŬɔŬɜ Űɞ 2005 ɏɜŬ ɜɏɞ ŭŮɑəŰɖ ˊɞɡ 

ɞɜɞɛɎůŰɖəŮ ŭŮɑəŰɖɠ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ [Useful Daylight Illuminance 

(UDI)]
18

.  

Ƀɘ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ůŮ ŭɘɎűɞɟŬ ůɖɛŮɑŬ Ůɜɧɠ Űɡˊɘəɞɨ, ˊɚŬɔɑɤɠ 

űɤŰɘɕɧɛŮɜɞɡ ɢɩɟɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ɛŮɔɎɚŮɠ ŭɘŬəɡɛɎɜůŮɘɠ. ȼ ɏɜɜɞɘŬ Űɖɠ 

ɞɛɞɘɞɛɞɟűɑŬɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɜ ˊɟɧŰɡˊɞ ɜŮűɞůəŮˊɐ 

ɞɡɟŬɜɧ, ŭŮ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭɩůŮɘ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɧ Űɟɧˊɞ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. 

 

ȺɘəɧɜŬ 2.9 ï ȹɘŬəɨɛŬɜůɖ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ˊɚŬɔɑɤɠ űɤŰɘɕɧɛŮɜɞɡ ɢɩɟɞɡ ɡˊɧ əŬɗŬɟɧ 

ɞɡɟŬɜɧ, ɛŮ ɜɞŰɘŬɜŬŰɞɚɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ůŰɖɜ ȷŰŰɘəɐ ůŰɖɜ ɢŮɘɛŮɟɘɜɐ ɘůɖɛŮɟɑŬ ůŰɘɠ 9:00 ˊ.ɛ. 

 

H ˊŬɟɞɡůɑŬ ɎɛŮůɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɞŭɖɔŮɑ ůŮ ɛŮɔɎɚŮɠ ŬˊɞəɚɑůŮɘɠ 

ŬɜɎɛŮůŬ ůŰŬ ɡɣɖɚɧŰŮɟŬ əŬɘ ŰŬ ɢŬɛɖɚɧŰŮɟŬ ŮˊɑˊŮŭŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɞ ɢɩɟɞ. 

ȾŬŰɎ ůɡɜɏˊŮɘŬ əɎɗŮ ˊɟɞŰŮɘɜɧɛŮɜɞɠ ŭŮɑəŰɖɠ ˊɞɡ ɞɟɑɕŮŰŬɘ ɩůŰŮ ɜŬ ŮɜůɤɛŬŰɩɜŮɘ 

ɟŮŬɚɘůŰɘəɏɠ, ɢɟɞɜɘəɎ ɛŮŰŬɓŬɚɚɧɛŮɜŮɠ Űɘɛɏɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɗŬ ˊɟɏˊŮɘ ɛŮ əɎˊɞɘɞ 

Űɟɧˊɞ ɜŬ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɞɡ əŬɘ ɧɚɞ Űɞ Ůɨɟɞɠ Űɤɜ Űɘɛɩɜ űɡůɘəɐɠ űɤŰŮɘɜɧŰɖŰŬɠ ˊɞɡ 
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ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ɢɩɟɞ. ũɘŬ ɜŬ ůɡɛɓŮɑ ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɔəŬŰŬɚŮɘűɗŮɑ ɖ ɘŭɏŬ 

ɛɘŬɠ ŮˊɘɗɡɛɖŰɐɠ ŮɚɎɢɘůŰɖɠ Űɘɛɐɠ əŬɘ ɜŬ ɡɘɞɗŮŰɖɗŮɑ ɏɜŬ ŮˊɘɗɡɛɖŰɧ Ůɨɟɞɠ Űɘɛɩɜ Űɖɠ 

ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɔɘŬ Űɞɜ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞ, ɞɘ ɞˊɞɑŮɠ ɜŬ ɛˊɞɟɞɨɜ ɜŬ 

ɗŮɤɟɖɗɞɨɜ çɤűɏɚɘɛŮɠè. ȷɜ ɞɘ Űɘɛɏɠ ŮɑɜŬɘ ˊɞɚɨ ɢŬɛɖɚɏɠ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ ɛɖ 

ůɡɛɓɎɚɞɡɜ əŬŰɎ əŬɜɏɜŬ Űɟɧˊɞ ŮɑŰŮ ůŰɖɜ ŬɜŰɑɚɖɣɖ Űɞɡ ɞˊŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮɑŰŮ 

ůŰɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ŭŮŭɞɛɏɜɤɜ ŮɟɔŬůɘɩɜ. ɆŰɞɜ ŬɜŰɑˊɞŭŬ, Ŭɜ ŮɑɜŬɘ ˊɞɚɨ ɡɣɖɚɏɠ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɞɨɜ ˊɟɞɓɚɐɛŬŰŬ ɗŮɟɛɘəɐɠ ɐ/əŬɘ ɞˊŰɘəɐɠ ɎɜŮůɖɠ. Ƀɘ Űɘɛɏɠ ŬɜɎɛŮůŬ 

ˊɞɡ ˊŮɟɘəɚŮɑɞɜŰŬɘ ůŰɞ çɤűɏɚɘɛɞè Ůɨɟɞɠ Űɘɛɩɜ ɏɜŰŬůɖɠ ŮˊɘűɎɜŮɘŬɠ űɤŰɘůɛɞɨ 

ŬˊɞŰŮɚɞɨɜ Űɘɠ ɚŮɔɧɛŮɜŮɠ Űɘɛɏɠ çɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨè.  

ȰŰůɘ ůŮ ůɡɜɏɢŮɘŬ Űɞɡ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ [Daylight Autonomy 

(DA)], ɞ ŭŮɑəŰɖɠ çɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨè ɞɟɑɕŮŰŬɘ ɤɠ: Űɞ ŮŰɐůɘɞ ˊɞůɞůŰɧ Űɤɜ 

ɤɟɩɜ ɢɟɐůɖɠ Ůɜɧɠ ɢɩɟɞɡ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ɞɘ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ 

ɚɧɔɤ űɡůɘəɞɨ űɤŰɘůɛɞɨ əɡɛŬɑɜɞɜŰŬɘ ɛŮŰŬɝɨ Űɤɜ ˊɟɞɓɚŮˊɧɛŮɜɤɜ ɞɟɑɤɜ. 

ɇɞ ŬɜɩŰŬŰɞ əŬɘ Űɞ əŬŰɩŰŬŰɞ ɧɟɘɞ Űɞɡ çɤűɏɚɘɛɞɡè Ůɨɟɞɡɠ Űɘɛɩɜ, əŬɗɩɠ əŬɘ ŰŬ 

ŭɘɎűɞɟŬ Ůˊɘɛɏɟɞɡɠ ŭɘŬůŰɐɛŬŰŬ Űɘɛɩɜ əŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ůɡɛɓɞɚɐ ŬɡŰɩɜ ůŰɞ űɤŰɘůɛɧ 

Ůɜɧɠ ɢɩɟɞ, ŭɘŬɛɞɟűɩɗɖəŬɜ Ŭˊɧ Űɞɡɠ ŮɘůɖɔɖŰɏɠ Űɞɡ ɜɏɞɡ ŭŮɑəŰɖ ɛŮŰɎ Űɖɜ ɛŮɚɏŰɖ 

ˊɚɐɗɞɡɠ ŭɖɛɞůɘŮɡɛɏɜɤɜ ŮɟŮɡɜɩɜ ůɢŮŰɘəɎ ɛŮ ŰŬ ŮˊɘɗɡɛɖŰɎ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ 

ŮůɤŰŮɟɘəɩɜ ɢɩɟɤɜ. ȰŰůɘ ɏɔɘɜŮ ɞ Ůɝɐɠ ŭɘŬɢɤɟɘůɛɧɠ ɧůɞ ŬűɞɟɎ ůŰŬ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ 

ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ ɚɧɔɤ űɡůɘəɞɨ űɤŰɘůɛɞɨ: 

ü ɇɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ 100 lux ɗŮɤɟɞɨɜŰŬɘ 

ŬɜŮˊŬɟəɐɠ ɩůŰŮ ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ɜŬ ŬˊɞŰŮɚɏůŮɘ ŮɑŰŮ Űɖ ɛɞɜŬŭɘəɐ ˊɖɔɐ 

űɤŰɘůɛɞɨ ŮɑŰŮ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ˊɖɔɐ. 

ü ɇɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɛŮŰŬɝɨ 100 lux əŬɘ 500 lux 

ɗŮɤɟɞɨɜŰŬɘ ɤűɏɚɘɛŮɠ ɩůŰŮ ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ŮɑŰŮ ɜŬ ŬˊɞŰŮɚɏůŮɘ Űɖ 

ɛɞɜŬŭɘəɐ ˊɖɔɐ űɤŰɘůɛɞɨ ŮɑŰŮ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ůŰɞɜ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. 

ü ɇɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɛŮŰŬɝɨ 500 lux əŬɘ 2000 lux 

ŮəɚŬɛɓɎɜɞɜŰŬɘ ɤɠ ŮˊɘɗɡɛɖŰɎ ɐ ɏůŰɤ ɤɠ ŬɜŮəŰɎ. 

ü ɇɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɛŮɔŬɚɨŰŮɟŮɠ Ŭˊɧ 2000  lux ŮɑɜŬɘ 

ɘəŬɜɏɠ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ˊɟɞɓɚɐɛŬŰŬ ɗŮɟɛɘəɐɠ ɐ/əŬɘ ɞˊŰɘəɐɠ ɎɜŮůɖɠ. 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ ɧŰŬɜ ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ˊŬɟɏɢŮɘ ůŰɞ ŮůɤŰŮɟɘəɧ Ůɜɧɠ ɢɩɟɞɡ Űɘɛɏɠ 

ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ 100 lux ɤɠ 2000 lux ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ çɤűɏɚɘɛɞɠè.  

ũɘŬ ɜŬ ɗŮɤɟɖɗŮɑ ɏɜŬɠ ɢɩɟɞɠ çɋűɏɚɘɛŬ ūɡůɘəɎ ūɤŰɘůɛɏɜɞɠè ɔɘŬ əɎˊɞɘɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ ɧɚŬ ŰŬ ůɖɛŮɑŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɛŮɚɏŰɖɠ ůŰɞ ɢɩɟɞ ɜŬ ɏɢɞɡɜ ɏɜŰŬůɖ 

űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɛŮŰŬɝɨ 100 lux əŬɘ 2000 lux. ȷɡŰɐ ɖ ˊɟɞɦˊɧɗŮůɖ ɤůŰɧůɞ 
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ŭɡůɢŮɟŬɑɜŮɘ Űɖ ɢɟɐůɖ Űɞɡ ŭŮɑəŰɖ ůŮ ˊɞɚɨ ɛŮɔɎɚɞɡɠ ɢɩɟɞɡɠ ɧˊɞɡ ŮɑɜŬɘ ɚɞɔɘəɧ ɜŬ 

ɡˊɎɟɢŮɘ ɛŮɔŬɚɨŰŮɟɖ ŭɘŬəɨɛŬɜůɖ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ˊɟɞŰɎɗɖəŮ ɞɘ ɢɩɟɞɘ ŬɡŰɞɑ ɜŬ 

ŮɝŮŰɎɕɞɜŰŬɘ ŰɛɖɛŬŰɘəɎ ɩůŰŮ ɜŬ ˊɟɞəɨˊŰɞɡɜ ˊɘɞ ŬəɟɘɓŮɑɠ əŬɘ əɡɟɑɤɠ ˊɘɞ ɢɟɐůɘɛŮɠ 

ˊɟɞɓɚɏɣŮɘɠ. 

Ƀ ŭŮɑəŰɖɠ UDI ŭɘŬŰɖɟŮɑ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖɜ ŮɡəɞɚɑŬ ŮɟɛɖɜŮɑŬɠ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɞɜ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. 

ȹɘŬűɞɟɞˊɞɘŮɑŰŬɘ ɧɛɤɠ ɧůɞ ŬűɞɟɎ ůŰɞɜ Űɟɧˊɞ ŮɝŬɔɤɔɐɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŰŬ 

ɞˊɞɑŬ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ ɏɜŬ ɞɚɧəɚɖɟɞ ŮŰɐůɘɞ ůŰŬŰɘůŰɘəɧ ŭŮɑɔɛŬ ŬˊɧɚɡŰɤɜ Űɘɛɩɜ 

űɤŰɘůɛɞɨ əŬɘ ɧɢɘ ɏɜŬ Ŭˊɧ ůŰɘɔɛɘŬɑɞ ˊɞůɞůŰɧ (ɧˊɤɠ ůŰɞɜ Ʉ.ū.ū.). ɀŮ ŬɡŰɧ Űɞɜ 

Űɟɧˊɞ ŭɑɜŮɘ ˊɘɞ ɟŮŬɚɘůŰɘəɏɠ əŬɘ ŬɝɘɧˊɘůŰŮɠ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ Űɞ űɡůɘəɧ űɤŰɘůɛɞɨ Ůɜɧɠ 

ɢɩɟɞɡ. 

ȷəɧɛŬ, ůɡɔəɟɑɜɞɜŰŬɠ Űɞɜ ɛŮ Űɞ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DA), 

ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ɛɖɜ ŭɡůɢŮɟŬɑɜŮɘ ůɢŮŭɧɜ əŬɗɧɚɞɡ Űɖɜ ŮɟɛɖɜŮɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

Ůɜɩ ˊŬɟɏɢŮɘ ůɖɛŬɜŰɘəɎ ˊŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭűɞɨ ɛŮ Űɞ Ɏɜɤ ɧɟɘɞ ˊɞɡ ɡɘɞɗŮŰŮɑ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞŮɘŭɞˊɞɘɐůŮɘ ɔɘŬ ˊɘɗŬɜɏɠ ŬɜŮˊɘɗɨɛɖŰŮɠ əŬŰŬůŰɎůŮɘɠ.  

 

 

ȺɘəɧɜŬ 2.10 ï ɉɤɟɘəɐ əŬŰŬɜɞɛɐ Űɘɛɩɜ Űɞɡ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɔɘŬ ɢɩɟɞɡɠ 

ŭɘŬűɞɟŮŰɘəɐɠ ɔŮɤɛŮŰɟɑŬɠ. Ʉɖɔɐ : http://patternguide.advancedbuildings.net/using-this-guide/analysis-

methods/useful-daylight-illuminance 
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ɆŮ ůɡɜɏɢŮɘŬ Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ ˊŬɟŬŭŮɘɔɛɎŰɤɜ ŬˊŮɘəɧɜɘůɖɠ ŭŮɘəŰɩɜ, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɑŬ ŬˊŮɘəɧɜɘůɖ Űɞɡ (UDI), ɔɘŬ Űɞɜ ɑŭɘɞ ɢɩɟɞ, ɧˊɞɡ űŬɑɜŮŰŬɘ ɖ Űɘɛɐ Űɞɡ 

ŭŮɑəŰɖ ɔɘŬ ŰŬ ŭɘɎűɞɟŬ ůɖɛŮɑŬ Űɞɡ ɢɩɟɞɡ. 

 

2.3.5 ȹŮɑəŰɖɠ ȾɞɟŮůɛɞɨ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ - Daylight Saturation Percentage  

 

ɇɞ 2006, əŬŰɎ Űɖɜ ɏɟŮɡɜŬ ɔɘŬ ůɢɞɚɘəɞɨɠ ɢɩɟɞɡɠ ɡɣɖɚɐɠ ŮɜŮɟɔŮɘŬəɐɠ 

Ŭˊɧŭɞůɖɠ, ˊɟɞŰɎɗɖəŮ ɛɑŬ ˊŬɟŬɚɚŬɔɐ Űɞɡ ŭŮɑəŰɖ UDI ˊɞɡ ɞɜɞɛɎůŰɖəŮ ŭŮɑəŰɖɠ 

ȾɞɟŮůɛɞɨ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ [Daylight Saturation Percentage (DSP)]. ɆɨɛűɤɜŬ ɛŮ 

Űɖ ɜɏŬ ˊɟɞůɏɔɔɘůɖ Űɞ əŬŰɩŰŬŰɞ ɧɟɘɞ çɤűɏɚɘɛɞɡè űɡůɘəɞɨ űɤŰɘůɛɞɨ ɞɟɑůŰɖəŮ ůŰŬ 

430 lux əŬɘ Űɞ ŬɜɩŰŬŰɞ ůŰŬ 4300 lux. Ⱥˊɘˊɚɏɞɜ, ŮˊɏɓŬɚŮ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ɞɟɩɜ 

əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ŰŬ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ ɡˊŮɟɓŬɑɜɞɡɜ Űɞ ŬɜɩŰŬŰɞ ɧɟɘɞ ɛŮ ŬɟɜɖŰɘəɧ 

ůɡɜŰŮɚŮůŰɐ ůŰɞ ŮŰɐůɘɞ ŬɗɟɞɘůŰɘəɧ ˊɞůɞůŰɧ əŬɘ ɧɢɘ ŬˊɚɎ Űɖɜ Ŭɔɜɧɖůɐ Űɞɡɠ.   

 

 

ȺɘəɧɜŬ 2.11 ï ɉɤɟɘəɐ əŬŰŬɜɞɛɐ Űɘɛɩɜ Űɞɡ ŭŮɑəŰɖ ȾɞɟŮůɛɞɨ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɔɘŬ ɢɩɟɞɡɠ 

ŭɘŬűɞɟŮŰɘəɐɠ ɔŮɤɛŮŰɟɑŬɠ. Ʉɖɔɐ : http://patternguide.advancedbuildings.net/using-this-guide/analysis-

methods/useful-daylight-illuminance 
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2.4 ȷɝɘɞɚɧɔɖůɖ ɄɞůɞŰɘəɩɜ ȹŮɘəŰɩɜ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

 

Ƀɘ ˊɘɞ ɢɟɐůɘɛɞɘ ŭŮɑəŰŮɠ ŮɑɜŬɘ ŬɡŰɞɑ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ ɛɘŬ ŮɜůŰɘəŰɩŭɖ ŮɟɛɖɜŮɑŬ əŬɘ 

ɛˊɞɟɞɨɜ ɜŬ ŮɨəɞɚŬ ɜŬ ɛŮŰɟɖɗɞɨɜ ɔɘŬ ɜŬ ŮˊɘɓŮɓŬɘɤɗŮɑ ɖ Űɘɛɐ Űɞɡɠ. ȰŰůɘ ŬɜŬɛɏɜŮŰŬɘ 

ɛɘŬ ɔŮɜɘəɧŰŮɟɖ ˊɟɞŰɑɛɖůɖ ůŰɞɡɠ ŬˊɚɞɨůŰŮɟɞɡɠ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ŮɜůŰɘəŰɤŭɩɠ 

əŬŰŬɜɞɖŰɞɑ əŬɘ ůɡůɢŮŰɘůɛɏɜɞɘ ɛŮ ɛŮŰɟɐůɘɛŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ȳŰŬɜ ɏɜŬɠ ŭŮɑəŰɖɠ ŮɑɜŬɘ 

ŮˊŬɟəɩɠ ɞɟɘůɛɏɜɞɠ əŬɘ əŬŰŬɜɞɖŰɧɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŭɑɜŮɘ ɏɢɞɡɜ 

ŮˊŬɚɖɗŮɡŰŮɑ, ɛˊɞɟɞɨɜ ɜŬ ɗŮůˊɘůŰɞɨɜ əŬɘ ŰŬ ŬɜŰɑůŰɞɘɢŬ əɟɘŰɐɟɘŬ ˊɞɡ ɗŬ ˊɟɞŰŮɑɜɞɜŰŬɘ 

Ŭˊɧ Űɞɡɠ ŰŮɢɜɘəɞɨɠ əŬɜɞɜɘůɛɞɨɠ ɐ Ɏɚɚɞɡɠ ɞŭɖɔɞɨɠ ůɢŮŭɘŬůɛɞɨ. 

ɋůŰɧůɞ, ɖ Ůˊɘɚɞɔɐ ŬɜɎɛŮůŬ ůŰɞɡɠ ŭɘŬɗɏůɘɛɞɡɠ ŭŮɑəŰŮɠ ŭŮɜ ŬəɞɚɞɡɗŮɑ ˊɎɜŰŬ Űɖ 

ɚɞɔɘəɐ ɞŭɧ, ŭɖɚŬŭɐ Űɖɠ ůɨɜŭŮůɐɠ Űɖɠ ɛŮ Űɞ ŮɟɩŰɖɛŬ ˊɞɡ ɗɏŰŮɘ ɞ ɛŮɚŮŰɖŰɐɠ əŬɘ ŰŬ 

ůŰɞɘɢŮɑŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭɩůŮɘ ɞ ŭŮɑəŰɖɠ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ Űɞ ˊŬɟɎŭŮɘɔɛŬ Űɞɡ 

ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (Daylight Factor) Űɞɡ ˊŬɚŬɘɧŰŮɟɞɡ, ˊɘɞ Ŭˊɚɞɥəɞɨ əŬɘ, 

əŬŰɎ ˊɞɚɚɞɨɠ, ŬɜŮˊŬɟəɐ ŭŮɑəŰɖ, ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ ɞ ˊɘɞ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ. 

ɀɑŬ ŮɟɛɖɜŮɑŬ ŬɡŰɐɠ Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ, ˊɞɡ ɝŮűŮɨɔŮɘ Ŭˊɧ ŰŬ ůŰŮɜɎ ɧɟɘŬ Űɖɠ 

ŮˊɘůŰɖɛɞɜɘəɐɠ ůɨɔəɟɘůɖɠ Űɤɜ ŭɘŬűɧɟɤɜ ŭŮɘəŰɩɜ, ŮɑɜŬɘ ɖ ˊɘɗŬɜɐ çŮˊɘɓɞɚɐè Űɞɡ 

Ʉ.ū.ū. (DF) Ŭˊɧ Űɞɡɠ ŭɘɎűɞɟɞɡɠ ŭɘŮɗɜŮɑɠ ŰŮɢɜɘəɞɨɠ əŬɜɞɜɘůɛɞɨɠ. ȾŬŰɎ ŬɡŰɐ Űɖɜ 

ŮɟɛɖɜŮɑŬ, ɞɘ Űɘɛɏɠ Űɞɡ Ʉ.ū.ū. ˊɞɡ ɡɘɞɗŮŰɞɨɜ ɞɘ əŬɜɞɜɘůɛɞɑ ɤɠ Űɞ ɛɞɜŬŭɘəɧ əɟɘŰɐɟɘɞ 

ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰŬ əŰɑɟɘŬ, ɔɑɜɞɜŰŬɘ ɞɘ ŬɜŰɘəŮɘɛŮɜɘəɞɑ ůŰɧɢɞɘ 

Űɤɜ ɛŮɚŮŰɖŰɩɜ. ȰŰůɘ ɞŭɖɔɞɨɜŰŬɘ ůŮ ɛɞɜɞŭɘɎůŰŬŰŮɠ ˊɟɞůŮɔɔɑůŮɘɠ əŬɘ ůŰɖ ɚɞɔɘəɐ Űɞɡ 

çɧůɞ ˊŮɟɘůůɧŰŮɟɞ Űɧůɞ Űɞ əŬɚɨŰŮɟɞè ˊɞɡ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ ŬˊɚɞɡůŰŮɡŰɘəɐ.
19

 

Ƀɘ ŮɚɚŮɑɣŮɘɠ ŬɡŰɏɠ, ɧˊɤɠ əŬɘ ɎɚɚŮɠ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ɚŮˊŰɞɛŮɟɩɠ ůŮ ŮˊɧɛŮɜŮɠ 

ˊŬɟŬɔɟɎűɞɡɠ, ɞŭɐɔɖůŬɜ ůŰɖɜ Ůɝɏɚɘɝɖ ɜɏɤɜ ŭŮɘəŰɩɜ ˊɞɡ ŮɜůɤɛŬŰɩɜɞɡɜ Űɘɠ 

ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ əŬŰɎ ˊŮɟɑˊŰɤůɖ əŬɘ ɞűŮɑɚɞɜŰŬɘ ůŰɖ ɔŮɤɔɟŬűɘəɐ 

ɗɏůɖ əŬɘ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ əŰɘɟɑɞɡ ŬűŮɜɧɠ ɛŮ Űɞɡɠ ɢɟɐůŰŮɠ əŬɘ ŬűŮŰɏɟɞɡ ɛŮ Űɘɠ 

ɘŭɘŬɑŰŮɟŮɠ əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ əɎɗŮ ˊŮɟɘɞɢɐɠ əŬɗɩɠ əŬɘ Űɘɠ ŭɘŬəɡɛɎɜůŮɘɠ Űɤɜ 

ůɡɜɗɖəɩɜ ŬɡŰɩɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ.  

Ƀɘ ɜɏɞɘ ŬɡŰɞɑ ŭŮɑəŰŮɠ, ˊɞɡ ɞɜɞɛɎɕɞɜŰŬɘ əŬɘ ŭɡɜŬɛɘəɞɑ ŭŮɑəŰŮɠ, ŬˊŬɘŰɞɨɜ Űɖ ɢɟɐůɖ 

ˊɟɞɔɟŬɛɛɎŰɤɜ ŰɟɘůŭɘɎůŰŬŰɖɠ ůɢŮŭɑŬůɖɠ əŬɗɩɠ əŬɘ ɛɞɜŰɏɚɤɜ ˊɟɞůɞɛɞɑɤůɖɠ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ. ɆɡɜŮˊɩɠ ŭŮ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɔɜɞɖɗŮɑ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ ŭɘɎŭɞůɖ Űɖɠ 

ɢɟɐůɖɠ Űɞɡɠ ŮɡɜɞɐɗɖəŮ Ŭˊɧ Űɘɠ ŰŮɢɜɞɚɞɔɘəɏɠ ŮɝŮɚɑɝŮɘɠ ɞɘ ɞˊɞɑŮɠ: 

- ȺˊɘŰɟɏˊɞɡɜ ůŮ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ɛŮɚŮŰɖŰɏɠ əŬɘ űɞɘŰɖŰɏɠ ɜŬ əŬŰɏɢɞɡɜ 

ůɡůəŮɡɏɠ ɛŮ ůɖɛŬɜŰɘəɐ ɡˊɞɚɞɔɘůŰɘəɐ ɘůɢɨ ɛŮ ˊɟɞůɘŰɧ ɞɘəɞɜɞɛɘəɧ əɧůŰɞɠ. 
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- Ȱɢɞɡɜ ŭɘŬɛɞɟűɩůŮɘ Űɖ ɔŮɜɘɎ ɜɏɤɜ ɛŮɚŮŰɖŰɩɜ ɞɘ ɞˊɞɑɞɘ ůŰɖɜ ˊɚŮɘɞɜɧŰɖŰŬ 

Űɞɡɠ ɏɢɞɡɜ ůɖɛŬɜŰɘəɏɠ ɔɜɩůŮɘɠ ˊɚɖɟɞűɞɟɘəɐɠ əŬɘ Ŭɡɝɖɛɏɜɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ 

Űɘɠ ɖɚŮəŰɟɞɜɘəɏɠ ŮűŬɟɛɞɔɏɠ. 

- ȸŮɚŰɑɤůŬɜ ŰŬ ɚɞɔɘůɛɘəɎ ˊɟɞůɞɛɞɑɤůɖɠ əŬɘ ůɢŮŭɑŬůɖɠ ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ 

ŭɘŬɛɧɟűɤůɖ ŮɨɢɟɖůŰɞɡ əŬɘ əŬŰŬɜɞɖŰɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞ 

ɢɟɐůŰɖ əŬɗɩɠ əŬɘ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɩɜ Űɟɧˊɤɜ ŬɜŬˊŬɟɎůŰŬůɖɠ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ȼ ŭɘŮɡəɧɚɡɜůɖ Űɞɡ ɡˊɞɚɞɔɘůɛɞɨ Űɞɡɠ, ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ŰŮɢɜɞɚɞɔɘəɐ Ůɝɏɚɘɝɖ, 

ŬˊɞŰɏɚŮůŮ ŬɜŬɔəŬɑŬ ŬɚɚɎ ɧɢɘ ɘəŬɜɐ ůɡɜɗɐəɖ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŭɖɛɞŰɘəɧŰɖŰɎɠ 

Űɞɡɠ. ɈˊɎɟɢɞɡɜ ŬɟəŮŰɎ ŮˊɘɢŮɘɟɐɛŬŰŬ ɡˊɏɟ Űɤɜ ɜɏɤɜ çŭɡɜŬɛɘəɩɜè ŭŮɘəŰɩɜ. 

ȺɜŭŮɘəŰɘəɎ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬűŮɟɗɞɨɜ ŰŬ Ůɝɐɠ: 

ü ɇŬ ɛɞɜŰɏɚŬ ˊɟɞůɞɛɞɑɤůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ ɚɞɔɘůɛɘəɎ ɏɢɞɡɜ 

ŮˊŬɚɖɗŮɡɗŮɑ ŬɡůŰɖɟɎ ɔɘŬ ŬɟəŮŰɞɨɠ ůɡɜŭɡŬůɛɞɨɠ ɡɚɘəɩɜ əŬɘ ɔŮɤɛŮŰɟɘəɐɠ 

ɛɞɟűɞɚɞɔɑŬɠ əŰɘɟɑɤɜ. 

ü ɈˊɎɟɢɞɡɜ ˊɚɏɞɜ ŬɟəŮŰɎ ŮɟɔŬɚŮɑŬ ůɢŮŭɘŬůɛɞɨ əŬɘ ˊɟɞůɞɛɞɑɤůɖɠ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ Ŭˊɧ ɛŮɚŮŰɖŰɏɠ ɢɤɟɑɠ ɘŭɘŬɑŰŮɟɖ ŮɝŮɘŭɑəŮɡůɖ. 

ü ȼ ŭɘŬűɞɟɎ ůŰɖɜ ŮɟɔŬůɑŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ ɜŬ ɡˊɞɚɞɔɑůŮɘ əɎˊɞɘɞɠ ɏɜŬ 

ŭɡɜŬɛɘəɧ ŭŮɑəŰɖ ŭŮɜ ŮɑɜŬɘ ɛŮɔɎɚɖ ůŮ ůɢɏůɖ ɛŮ Űɞɜ Ʉ.ū.ū. əŬɘ ɧɚŬ ŰŬ 

Ůˊɘˊɚɏɞɜ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ (ɧˊɤɠ ůŰŬŰɘůŰɘəɎ əɚɘɛŬŰɞɚɞɔɘəɩɜ 

ůɡɜɗɖəɩɜ ə.ɚˊ.) ɓɟɑůəɞɜŰŬɘ ɏŰɞɘɛŬ ůŮ ˊɟɞůɓɎůɘɛŮɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ. 

ü ȼ ɘəŬɜɧŰɖŰŬ ɟŮŬɚɘůŰɘəɐɠ ˊɟɧɓɚŮɣɖɠ Űɤɜ ɜɏɤɜ ŭŮɘəŰɩɜ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ ůŮ 

ůɢɏůɖ ɛŮ Űɞɡɠ ɛɞɜɞŭɘɎůŰŬŰɞɡɠ ɧˊɤɠ ɞ Ʉ.ū.ū. 

ȷɡŰɧ Űɞ ŰŮɚŮɡŰŬɑɞ ŮˊɘɢŮɑɟɖɛŬ ŮɑɜŬɘ əŬɘ Űɞ ˊɘɞ ůɖɛŬɜŰɘəɧ, ɤůŰɧůɞ ɢɟŮɘɎɕŮŰŬɘ 

ˊŮɟŬɘŰɏɟɤ ŬɘŰɘɞɚɧɔɖůɖ ɔɘŬ ɜŬ ŬˊɞŭŮɘɢɗŮɑ ɖ ŮɡůŰɎɗŮɘɎ Űɞɡ, Ŭűɞɨ ɛɧɜɞ Űɞɡ, űŬɑɜŮŰŬɘ 

ŬɟəŮŰɎ ɡˊɞəŮɘɛŮɜɘəɧ. 

ȾŬŰŬŰɞˊɘůŰɘəɐ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɛɑŬ ŬɜɎɚɡůɖ Űɤɜ çůɡůŰŬŰɘəɩɜè Űɞɡ űɡůɘəɞɨ 

űɤŰɧɠ əŬɘ ˊɤɠ ŬɡŰɎ ŮˊɖɟŮɎɕɞɡɜ Űɞɜ əɎɗŮ ŭŮɑəŰɖ. ȰŰůɘ ŬɟɢɘəɎ Űɞ űɡůɘəɧ űɤɠ 

ɢɤɟɑɕŮŰŬɘ ůŮ ɖɚɘŬəɧ əŬɘ ɞɡɟɎɜɘɞ űɤɠ. ɇɞ űɤɠ ɛɘŬɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ ɛˊɞɟŮɑ ɜŬ űɗɎůŮɘ 

ůŮ ɏɜŬ ůɖɛŮɑɞ Űɞɡ ɢɩɟɞɡ ŮɑŰŮ ɎɛŮůŬ ŮɑŰŮ ɏɛɛŮůŬ. ȯɛŮůɞɠ űɤŰɘůɛɧɠ ŮɑɜŬɘ ŬɡŰɧɠ ˊɞɡ 

ˊɟɞəɨˊŰŮɘ ɧŰŬɜ ŮˊɘŰɟɏˊŮɘ ɖ ŬɜŮɛˊɧŭɘůŰɖ ŭɘŬŭɟɞɛɐ Űɤɜ űɤŰŮɘɜɩɜ ŬəŰɘɜɩɜ Ŭˊɧ Űɖɜ 

űɤŰŮɘɜɐ ˊɖɔɐ ůŰɞ ůɖɛŮɑɞ. ȰɛɛŮůɞɠ ŮɑɜŬɘ ŬɡŰɧɠ ˊɞɡ ˊɟɞəɨˊŰŮɘ ɧŰŬɜ ɞɘ ŬəŰɑɜŮɠ 

űŰɎɜɞɡɜ ůŰɞ ůɖɛŮɑɞ ɛŮŰɎ Ŭˊɧ ɛɑŬ ɖ ˊŮɟɘůůɧŰŮɟŮɠ ŬɜŬəɚɎůŮɘɠ ůŮ ɎɚɚŮɠ ŮˊɘűɎɜŮɘŮɠ. 

ȰŰůɘ ɔɘŬ ɛɘŬ Ŭəɟɘɓɐ ŬɜɎɚɡůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ŭɘŬɢɤɟɘůɛɧɠ ůŮ ɎɛŮůɞ əŬɘ ɏɛɛŮůɞ, 
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Űɧůɞ ɔɘŬ Űɞɜ ɖɚɘŬəɧ ɧůɞ əŬɘ ɔɘŬ Űɞ ɞɡɟɎɜɘɞ űɤɠ. ɄŬɟɧɚɞ ˊɞɡ ɞ ɐɚɘɞɠ əŬɘ ɞ ɞɡɟŬɜɧɠ 

ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ ɖ ɑŭɘŬ űɤŰŮɘɜɐ ˊɖɔɐ ɞ ŭɘŬɢɤɟɘůɛɧɠ ɔɑɜŮŰŬɘ ɚɧɔɤ Űɖɠ ɛɘəɟɧŰŮɟɖɠ 

ɔɤɜɑŬɠ ˊɟɧůˊŰɤůɖɠ Űɞɡ ɖɚɘŬəɞɨ ůŮ ůɢɏůɖ ɛŮ Űɞ ɞɡɟɎɜɘɞ űɤɠ əŬɘ ɎɟŬ Űɖɠ 

ɛŮɔŬɚɨŰŮɟɖɠ ůɡɛɓɞɚɐɠ Űɞɡ ůŰɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ɛɘŬɠ ŮˊɘűɎɜŮɘŬɠ. ȰŰůɘ ɞ űɤŰɘůɛɧɠ 

Ŭˊɧ Űɞ ɎɛŮůɞ ɖɚɘŬəɧ űɤɠ ŬɜŬűɏɟŮŰŬɘ ůɡɜɐɗɤɠ çɎɛŮůɞ űɤɠè. ȷɜŰɑɗŮŰŬ ɞ űɤŰɘůɛɧɠ 

ɞ́ɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ ɞɡɟɎɜɘɞ űɤɠ, ŮɑŰŮ ɎɛŮůŬ ŮɑŰŮ ɛŮŰɎ Ŭˊɧ ŬɜɎəɚŬůɖ, ŬɜŬűɏɟŮŰŬɘ 

ůɡɜɐɗɤɠ ɤɠ çŭɘɎɢɡŰɞ űɤɠè. ɇɞ ɖɚɘŬəɧ űɤɠ ˊɞɡ ɏɢŮɘ ɡˊɞůŰŮɑ ɛɑŬ ɖ ˊŮɟɘůůɧŰŮɟŮɠ 

ŬɜŬəɚɎůŮɘɠ ŬɜŬűɏɟŮŰŬɘ Ůˊɑůɖɠ ɤɠ çŭɘɎɢɡŰɞ űɤɠè. 

ɆŰɞ ˊŬɟŬəɎŰɤ ůɢŮŭɘɎɔɟŬɛɛŬ
20

 ɛˊɞɟɞɨɛŮ ɜŬ ŭɞɨɛŮ ˊɧůɞ Ŭˊɧ Űɞ ˊɟŬɔɛŬŰɘəɧ 

űɤɠ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɞɡ Űɞ əɎɗŮ Ůɑŭɞɠ ŭŮɑəŰɖ. ȳˊɤɠ űŬɑɜŮŰŬɘ ɞ Ʉ.ū.ū. , ɤɠ 

ůŰŬŰɘəɧɠ əŬɘ ɛɞɜɞŭɘɎůŰŬŰɞɠ ŭŮɑəŰɖɠ, ɢɟɖůɘɛɞˊɞɘŮɑ Űɖ űɤŰŮɘɜɧŰɖŰŬ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ 

Ŭˊɧ ɏɜŬ ɛŮɛɞɜɤɛɏɜɞ, ůŰŬŰɘəɧ əŬɘ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ, əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Űɖɜ ŬɜɎɔŮɘ ůŮ 

ɛɑŬ ŬɜŮɛˊɧŭɘůŰɖ, ŮɝɤŰŮɟɘəɐ űɤŰŮɘɜɧŰɖŰŬ ɩůŰŮ ɜŬ ˊɟɞəɨɣŮɘ ɛɘŬ ůɡůɢŮŰɘůɛɏɜɖ 

ɛɏŰɟɖůɖ Űɖɠ űɤŰŮɘɜɧŰɖŰŬɠ ˊɞɡ ŮəűɟɎɕŮŰŬɘ ůɡɜɐɗɤɠ ɤɠ ˊɞůɞůŰɧ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ 

Ʉ.ū.ū.=2%. 

 

 

ȺɘəɧɜŬ 2.12 ï Ƀɘ ůɡɜɘůŰɩůŮɠ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ əŬɘ ɖ ůɡůɢɏŰɘůɐ Űɞɡɠ ɛŮ Űɞɜ Ʉ.ū.ū. əŬɘ 

Űɞɡɠ ȹɡɜŬɛɘəɞɨɠ ȹŮɑəŰŮɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. Ʉɖɔɐ : www.sciencedirect.com 
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Ƀɘ ŭɡɜŬɛɘəɞɑ ŭŮɑəŰŮɠ Ŭˊɧ Űɖɜ Ɏɚɚɖ, ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ůɨɜɞɚɞ Űɞɡ űɤŰɧɠ ˊɞɡ 

űŰɎɜŮɘ ůŮ ɏɜŬ ůɖɛŮɑɞ ɛŮ ɧˊɞɘɞ Űɟɧˊɞ əŬɘ Ŭɜ űŰɎɜŮɘ, əŬɘ Ŭˊɞŭɑŭɞɡɜ ŬˊɧɚɡŰŮɠ Űɘɛɏɠ ɔɘŬ 

Űɘɠ ˊɞůɧŰɖŰŮɠ Űɞɡ űɤŰɘůɛɞɨ (ˊ.ɢ. ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ï illuminance). ɇŬ 

ŰɡˊɞˊɞɘɖɛɏɜŬ əɚɘɛŬŰɞɚɞɔɘəɎ ŬɟɢŮɑŬ ůɡɜɐɗɤɠ ˊŮɟɘɏɢɞɡɜ Űɘɠ ɛɏůŮɠ ɤɟɘŬɑŮɠ Űɘɛɏɠ ɔɘŬ 

ŭɘɎɢɡŰɖ ɞɟɘɕɞɜŰɑɤɠ ˊɟɞəɨˊŰɞɡůŬ űɤŰŮɘɜɧŰɖŰŬ əŬɘ ɔɘŬ ɎɛŮůɖ əŬɜɞɜɘəɐ űɤŰŮɘɜɧŰɖŰŬ. 

ȷɡŰɏɠ ɞɘ Űɘɛɏɠ ŬɜɎɔɞɜŰŬɘ ůŮ ůɡɜɗɐəŮɠ ɞɡɟɎɜɘɞɡ əŬɘ ɖɚɘŬəɞɨ űɤŰɧɠ ɔɘŬ əɎɗŮ ɢɟɞɜɘəɧ 

ɓɐɛŬ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ. ȼ ɏɜŰŬůɖ Űɞɡ űɤŰɧɠ ˊɞɡ ŬˊɞŭɑŭŮɘ ɞ ɐɚɘɞɠ ɓŬůɑɕŮŰŬɘ 

ŬˊɞəɚŮɘůŰɘəɎ ůŰɖɜ Űɘɛɐ Űɖɠ ɎɛŮůɖɠ əŬɜɞɜɘəɐɠ űɤŰŮɘɜɧŰɖŰŬɠ Űɤɜ əɚɘɛŬŰɞɚɞɔɘəɩɜ 

ŬɟɢŮɑɤɜ Ůɜɩ ɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ˊɟɞəɨˊŰŮɘ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ Ŭˊɧ ŰŬ 

ŰɡˊɞˊɞɘɖɛɏɜŬ ŭɘŬɔɟɎɛɛŬŰŬ Űɖɠ ɖɚɘŬəɐɠ ŰɟɞɢɘɎɠ. ȳůɞ ŬűɞɟɎ ůŰɖ űɤŰŮɘɜɧŰɖŰŬɠ Űɞɡ 

ɞɡɟŬɜɞɨ, ŬɡŰɐ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ˊɘɞ ůɨɜɗŮŰŬ ɛɞɜŰɏɚŬ ˊɟɞůɞɛɞɑɤůɖɠ, ɧˊɤɠ Űɞ Perez 

All  Weather model. 

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭŮɘəŰɩɜ ɏɢɞɡɜ ɔɑɜŮɘ ˊɞɚɡɎɟɘɗɛŮɠ ɛŮɚɏŰŮɠ, 

ɓŬůɘůɛɏɜŮɠ ůŮ əɞɘɜɎ ŭŮŭɞɛɏɜŬ ɛŮɚɏŰɖɠ əŬɘ ůɡɔəɟɑɜɞɜŰŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ 

ŬˊɞŭɑŭŮɘ ɞ əɎɗŮ ŭŮɑəŰɖɠ. ȺɜŭŮɘəŰɘəɎ ɛˊɞɟɞɨɛŮ ɜŬ ŬɜŬűɏɟɞɡɛŮ Űɖɜ ɏɟŮɡɜŬ Űɤɜ 

Mardaljevic əŬɘ Nabil
18

. 

ȾŬŰŬůəŮɡɎůŰɖəŮ ůŰɞ ɚɞɔɘůɛɘəɧ Radiance ɏɜŬ ɛɞɜŰɏɚɞ Ůɜɧɠ ŰŮŰɟŬɩɟɞűɞɡ  

əŰɘɟɑɞɡ ɛŮ ɏɜŬɜ əŮɜŰɟɘəɧ űŮɔɔɑŰɖ. ɇɞ əŰɑɟɘɞ ŮɑɢŮ Űɘɠ ŭɘŬůŰɎůŮɘɠ ˊɞɡ űŬɑɜɞɜŰŬɘ ůŰɞ 

ˊŬɟŬəɎŰɤ ůɢɐɛŬ. Ƀɘ əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ ŬɡŰɏɠ 

Űɞɡ ȿɞɜŭɑɜɞɡ Űɞɡ ȼɜɤɛɏɜɞɡ ȸŬůɘɚŮɑɞɡ. ȼ ŬɜŬəɚŬůŰɘəɧŰɖŰŮɠ Űɤɜ Űɞɑɢɤɜ, Űɖɠ 

ɞɟɞűɐɠ, Űɤɜ ˊŬŰɤɛɎŰɤɜ əŬɘ Űɞɜ ŮɝɤůŰɩɜ ɞɟɘůŰɐəŬɜ ɤɠ 0.5,0.7,0.3 əŬɘ 0.7 

ŬɜŰɑůŰɞɘɢŬ. ɇŬ ŬɜɞɑɔɛŬŰŬ ŬɜŬˊŰɨůůɞɜŰŬɘ Ŭˊɧ Űɞ 1ɛ. ɤɠ Űɞ 1.7ɛ.  

ɆŰɞ ůɢɐɛŬ űŬɑɜɞɜŰŬɘ ŬəɧɛŬ ɖ ɓŬůɘəɐ ɡˊɧɗŮůɖ əŬɘ 2 ŮɜŬɚɚŬəŰɘəɏɠ ˊɞɡ 

ŮɟŮɡɜɐɗɖəŬɜ. Ɇəɞˊɧɠ Űɖ ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮɚɏŰɖɠ ɐŰŬɜ ɖ ůɨɔəɟɘůɖ Űɤɜ ˊɘɞ 

ŭɘŬŭŮŭɞɛɏɜɤɜ ŭŮɘəŰɩɜ, Űɞɡ ůŰŬŰɘəɞɨ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ əŬɘ Űɤɜ 

ŭɡɜŬɛɘəɩɜ, ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DA) əŬɘ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ 

ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (UDI). Ƀɘ ŮɜŬɚɚŬəŰɘəɏɠ ˊɟɞůŰɏɗɖəŬɜ ɔɘŬ ɜŬ əŬŰŬŭŮɘɢɗŮɑ ɖ 

ŮɡŬɘůɗɖůɑŬ Űɤɜ ŭŮɘəŰɩɜ ůŰɘɠ ŭɘɎűɞɟŮɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ˊɧůɞ 

ɟŮŬɚɘůŰɘəɎ ŮɑɜŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŭɩůɞɡɜ. ȷˊɧ Űɖ ůəɞˊɘɎ Űɞɡ 

ɛŮɚŮŰɖŰɐ, ɖ ŮˊɘɓŮɓŬɑɤůɖ Űɖɠ çŮɡŬɘůɗɖůɑŬɠè ŬɡŰɐɠ ɛˊɞɟŮɑ ɜŬ əŬŰŬůŰɐůŮɘ ɏɜŬ ŭŮɑəŰɖ, 

ɘəŬɜɧ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖ ůɨɔəɟɘůɖ ŭɘŬűɞɟŮŰɘəɩɜ ůɢŮŭɘŬůŰɘəɩɜ ˊɟɞůŮɔɔɑůŮɤɜ.  

 

ɆɡɜɞˊŰɘəɎ ŬɜŬűɏɟɞɜŰŬɘ ŰŬ Ůɝɐɠ: 
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- ɆŰɖ ɓŬůɘəɐ ɡˊɧɗŮůɖ: ŭŮɜ ɡˊɎɟɢɞɡɜ ůəɑŬůŰɟŬ ůŮ əŬɛɑŬ ˊɟɧůɞɣɖ ɞɨŰŮ ůŰɞ 

űŮɔɔɑŰɖ 

- ɆŰɖɜ 1ɖ
 ŮɜŬɚɚŬəŰɘəɐ: ɆəɑŬůŰɟŬ ˊɚɎŰɞɡɠ 1ɛ. ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŰɖ ɁɧŰɘŬ, Űɖɜ 

ȷɜŬŰɞɚɘəɐ əŬɘ Űɖ ȹɡŰɘəɐ ɧɣɖ Űɞɡ əŰɘɟɑɞɡ 

- ɆŰɖɜ 2ɖ
 ŮɜŬɚɚŬəŰɘəɐ: ȺˊɘˊɟɧůɗŮŰŬ ůŰŬ ůəɑŬůŰɟŬ Űɤɜ ɧɣŮɤɜ ˊɟɞůŰɏɗɖəŮ əŬɘ 

ɏɜŬ çűŬɜɎɟɘè ˊɎɜɤ Ŭˊɧ Űɞ űŮɔɔɑŰɖ ɛŮ ůəɑŬůŰɟŬ ˊɚɎŰɞɡɠ 2ɛ. ůŰɖ ɁɧŰɘŬ, 

ȷɜŬŰɞɚɘəɐ əŬɘ ȹɡŰɘəɐ ɄɚŮɡɟɎ. 

 

ȺɘəɧɜŬ 2.13 ï ȸŬůɘəɐ ɡˊɧɗŮůɖ əŬɘ ŮɜŬɚɚŬəŰɘəɏɠ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞɡɠ ŰɟŮɘɠ ŭŮɑəŰŮɠ ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŮɜŬɚɚŬəŰɘəɏɠ ůŮ 

çˊɚɏɔɛŬŰŬè 9 Ůɘəɧɜɤɜ ɧˊɞɡ ɞɘ ŭŮɑəŰŮɠ əŬŰŬŰɎůůɞɜŰŬɘ əŬŰɎ ůŰɐɚɖ əŬɘ ɞɘ 

http://www.sciencedirect.com/science/article/pii/S0378778806000636


43 
 

ŮɜŬɚɚŬəŰɘəɏɠ əŬŰɎ ůŮɘɟɎ. ɆŰɞ ˊɟɩŰɞ ůɢɐɛŬ ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ ůŮ 

ɧɚɞ Űɞ Ůɨɟɞɠ Űɞ Ůɨɟɞɠ Űɖɠ ŮɚŮɔɢɧɛŮɜɖɠ ŮˊɘűɎɜŮɘŬɠ Ůɜɩ ůŰɞ ŭŮɨŰŮɟɞ ɖ ŮɛűŬɜɑɕŮŰŬɘ ůŮ 

əŬɛˊɨɚɖ ɖ Űɘɛɐ Űɞɡ əɎɗŮ ŭŮɑəŰɖ əŬŰɎ ɛɐəɞɠ Űɞɡ əŮɜŰɟɘəɞɨ ɎɝɞɜŬ Űɞɡ əŰɘɟɑɞɡ ůŰɖ 

ŭɘŮɨɗɡɜůɖ ŬɜŬŰɞɚɐ-ŭɨůɖ. 

 

 

ȺɘəɧɜŬ 2.14a ï ȷˊɞŰŮɚɏůɛŬŰŬ ŬɜɎ ŭŮɑəŰɖ əŬɘ ŬɜɎ ŮɜŬɚɚŬəŰɘəɐ ˊɟɧŰŬůɖ əŰɘɟɑɞɡ ůŰɞ ˊŮɑɟŬɛŬ 

Mardaljevic-Nabil. Ʉɖɔɐ : www.sciencedirect.com 

 

http://www.sciencedirect.com/science/article/pii/S0378778806000636
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ȷɝɑɕŮɘ ɜŬ ɔɑɜŮɘ ůɨɔəɟɘůɖ Űɧůɞ Űɤɜ ŮɜŬɚɚŬəŰɘəɩɜ ɔɘŬ əɎɗŮ ŭŮɑəŰɖ ɛŮɛɞɜɤɛɏɜŬ ɧůɞ 

əŬɘ ůɡɜɞɚɘəɐ ůɨɔəɟɘůɖ ɛŮŰŬɝɨ Űɤɜ ŭŮɘəŰɩɜ.  

 

ũɘŬ Űɞɜ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (Daylight Factor): 

ȼ ɞɛɞɘɞɛɞɟűɑŬ ˊɞɡ űŬɑɜŮŰŬɘ ůŰɖ ɓŬůɘəɐ ɡˊɧɗŮůɖ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɖ Ŭűɞɨ ŮɑɜŬɘ 

ɔɜɤůŰɐ ɛɖ-ůɡůɢɏŰɘůɖ Űɞɡ Ʉ.ū.ū. ɛŮ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ɚɧɔɤ Űɖɠ ɡɘɞɗɏŰɖůɖɠ Űɞɡ 

ˊɟɧŰɡˊɞɡ ɞɡɟŬɜɞɨ. ūŬɑɜŮŰŬɘ ŬəɧɛŬ ɧŰɘ ɖ Űɘɛɐ Űɞɡ əɞɜŰɎ ůŰŬ ŬɜɞɑɔɛŬŰŬ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɎ ɡɣɖɚɧŰŮɟɖ Ŭˊɧ ɧŰɘ ůŰɞ ŮůɤŰŮɟɘəɧ. ɀŮ Űɖɜ ˊɟɞůɗɐəɖ Űɤɜ ůəɘɎůŰɟɤɜ Űɖɠ 

1
ɖɠ

 ŮɜŬɚɚŬəŰɘəɐɠ ɖ Űɘɛɐ Űɞɡ Ʉ.ū.ū. ɛŮɘɩɜŮŰŬɘ ůŰɞ 5-6% Ŭˊɧ Űɖ ɕɩɜɖ Űɤɜ 2 ɛɏŰɟɤɜ 

ɛɏůŬ Ŭˊɧ ŰŬ ŬɜɞɑɔɛŬŰŬ əŬɘ ŮůɤŰŮɟɘəɎ, ůŰɞɡɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ ˊɞɡ ůəɘɎɕɞɜŰŬɘ. 

ɄɟɞɢɤɟɩɜŰŬɠ ůŰɖɜ 3
ɖ
 ŮɜŬɚɚŬəŰɘəɐ əŬɘ Űɖɜ ˊɟɞůɗɐəɖ Űɞɡ çűŬɜŬɟɘɞɨè ɞ Ʉ.ū.ū. ŭŮ 

ɝŮˊŮɟɜɎŮɘ Űɖɜ Űɘɛɐ 2% ůŮ ɧɚɞ Űɞ ŮůɤŰŮɟɘəɧ ŰɛɐɛŬ. 

 

ũɘŬ Űɞ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (Daylight Autonomy):  

ɇɞ ŮɚɎɢɘůŰɞ ɧɟɘɞ Űɤɜ 500 lux ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɔɘŬ ˊɎɜɤ Ŭˊɧ 80% Űɤɜ ɤɟɩɜ ŮɟɔŬůɑŬɠ  

ɔɨɟɤ Ŭˊɧ Űɘɠ əŬŰɧɣŮɘɠ. ȷəɧɛŬ ɡɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ ŭɑɜɞɜŰŬɘ ɔɘŬ Űɘɠ ɔɤɜɑŮɠ ŬɚɚɎ əŬɘ Űɞ 

ɢɩɟɞ əɎŰɤ Ŭˊɧ Űɞ űŮɔɔɑŰɖ. Ƀɛɞɑɤɠ ɛŮ Űɞɜ Ʉ.ū.ū. ɞɘ Űɘɛɏɠ ɛŮɘɩɜɞɜŰŬɘ ɧůɞ ˊɟɞɢɤɟɎ 

əɎˊɞɘɞɠ ˊɟɞɠ Űɞ ŮůɤŰŮɟɘəɧ. ȷɜŰɑɗŮŰŬ ɛŮ ˊɟɘɜ ɧɛɤɠ ɞɘ Űɘɛɏɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ŭŮɜ ŮɑɜŬɘ 

ůɡɛɛŮŰɟɘəɏɠ ɔɨɟɤ Ŭˊɧ Űɞɜ əŮɜŰɟɘəɧ əŬŰŬəɧɟɡűɞ ɎɝɞɜŬ Űɞɡ əŰɘɟɑɞɡ ɛŮ Űɞ 

ɓɞɟŮɘɞŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ ɜŬ ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ. Ƀɘ ˊɟɞůɗɐəŮɠ Űɤɜ 

ůəɘɎůŰɟɤɜ əŬɘ Űɞɡ çűŬɜŬɟɘɞɨè ɞŭɖɔɞɨɜ ůŮ ŭɘŬŭɞɢɘəɏɠ ɛŮɘɩůŮɘɠ Űɤɜ Űɘɛɩɜ Űɞɡ (DA). 

 

ũɘŬ Űɞ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ űɡůɘəɞɨ ūɤŰɘůɛɞɨ (Useful Daylight Illuminance): 

Ⱥŭɩ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ ůŰɖ ɕɩɜɖ əɞɜŰɎ ůŰŬ ŬɜɞɑɔɛŬŰŬ əŬɘ əɎŰɤ Ŭˊɧ Űɞ 

űŮɔɔɑŰɖ ɔɘŬ Űɖ ɓŬůɘəɐ ɡˊɧɗŮůɖ. ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ŬɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ Ɏɜɤ ɧɟɘɞ ˊɞɡ 

ɗɏŰŮɘ ŬɡŰɧɠ ɞ ŭŮɑəŰɖɠ əŬɘ ůɡɛɓŬɑɜŮɘ ɔɘŬ ˊɎɜɤ Ŭˊɧ Űɞ 60% Űɤɜ ŮɟɔɎůɘɛɤɜ ɤɟɩɜ 

ŮŰɖůɑɤɠ. ɇɞ ɑŭɘɞ ɘůɢɨŮɘ ůŮ ŮɚŬűɟɩɠ ɛɘəɟɧŰŮɟɞ ɓŬɗɛɧ ɔɘŬ Űɖɜ əŮɜŰɟɘəɐ ˊŮɟɘɞɢɐ əɎŰɤ 

Ŭˊɧ Űɞ űŮɔɔɑŰɖ. ɆŰɖ 1
ɖ
 ŮɜŬɚɚŬəŰɘəɐ ŰŬ ůəɑŬůŰɟŬ ɛŮɘɩɜɞɡɜ Űɖɜ ɡˊɏɟɓŬůɖ Űɤɜ ɞɟɑɤɜ 

əŬɘ ŮɘŭɘəɎ ůŰɞɜ ɎɝɞɜŬ ŬɜŬŰɞɚɐɠ-ŭɨůɖɠ, ɩůŰŮ ŬɡŰɐ ɜŬ ůɡɛɓŬɑɜŮɘ ɔɘŬ ɚɘɔɧŰŮɟɞ Ŭˊɧ 

50% Űɞɡ ɏŰɞɡɠ. ɀɘəɟɐ ŮɑɜŬɘ ɖ ɓŮɚŰɑɤůɖ ůŰɖ ɔɤɜɑŮɠ əŬɘ ůŰɖ ɜɧŰɘŬ ɧɣɖ. ɀŮ Űɖɜ 

ˊɟɞůɗɐəɖ Űɞɡ çűŬɜŬɟɘɞɨè ɛŮ ŰŬ Ůˊɘˊɚɏɞɜ ůəɑŬůŰɟŬ ɓŮɚŰɘɩɜŮɘ ůɖɛŬɜŰɘəɎ Űɘɠ 

ůɡɜɗɐəŮɠ ůŰɞ əŮɜŰɟɘəɧ ůɖɛŮɑɞ əɎŰɤ Ŭˊɧ Űɞ űŮɔɔɑŰɖ ɧˊɞɡ ˊɚɏɞɜ ɋűɏɚɘɛɞɠ ūɡůɘəɧɠ 

ūɤŰɘůɛɧɠ ɡˊɎɟɢŮɘ ɔɘŬ ˊɎɜɤ 75% Űɤɜ ŮɟɔɎůɘɛɤɜ ɤɟɩɜ. 
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Ɇɡɜɞɚɘəɐ ȺəŰɑɛɖůɖ: 

ȼ ˊɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɐ ŭɘŬűɞɟɞˊɞɑɖůɖ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖ ɓŬůɘəɐ 

ˊŮɟɑˊŰɤůɖ, ŮɑɜŬɘ ɖ ůɡɛɛŮŰɟɑŬ Űɤɜ Űɘɛɩɜ Űɞɡ Ʉ.ū.ū. ůŰɖ ɓŬůɘəɐ ˊŮɟɑˊŰɤůɖ ůŮ ůɢɏůɖ 

ɛŮ Űɖɜ ŬůɡɛɛŮŰɟɑŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɞɘ (DA) əŬɘ (UDI). ɋůŰɧůɞ ɞɘ Ʉ.ū.ū. əŬɘ 

(DA) ɏɢɞɡɜ ɛɏɔɘůŰŮɠ Űɘɛɏɠ əɞɜŰɎ ůŰŬ ŬɜɞɑɔɛŬŰŬ  əŬɘ əɎŰɤ Ŭˊɧ Űɞ űŮɔɔɑŰɖ ůŮ 

ŬɜŰɑɗŮůɖ ɛŮ Űɞɜ UDI ˊɞɡ ɏɢŮɘ ɞɡůɘŬůŰɘəɎ ŬɜŰɑůŰɟɞűɖ əŬŰŬɜɞɛɐ. 

ɄɟɞɢɤɟɩɜŰŬɠ ůŰɖɜ 1
ɖ
 ŮɜŬɚɚŬəŰɘəɐ ɛŮ Űɖɜ ˊɟɞůɗɐəɖ Űɤɜ ůəɘɎůŰɟɤɜ ɏɢɞɡɛŮ ɛŮɑɤůɖ 

Űɤɜ Űɘɛɩɜ Űɞɡ Ʉ.ū.ū. əŬɘ (DA) ɔɨɟɤ Ŭˊɧ ŰŬ ŬɜɞɑɔɛŬŰŬ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɜ (UDI) 

Űɞɡ ɞˊɞɑɞɡ ɞɘ Űɘɛɏɠ ŬɡɝɎɜɞɜŰŬɘ, ɔŮɔɞɜɧɠ ˊɞɡ ˊɟɞűŬɜɩɠ ɞűŮɑɚŮŰŬɘ ůŰɖ ɛŮɑɤůɖ Űɖɠ 

ɡˊɏɟɓŬůɖɠ Űɞɡ Ɏɜɤ ɞɟɑɞɡ. ɇɞ ɑŭɘɞ ůɡɛɓŬɑɜŮɘ əŬɘ ɔɘŬ Űɞ əŮɜŰɟɘəɧ ŰɛɐɛŬ Űɖɠ əɎŰɞɣɖɠ 

ɛŮ Űɖɜ ˊɟɞůɗɐəɖ Űɞɡ çűŬɜŬɟɘɞɨè ůŰɖɜ 3
ɖ
 ŮɜŬɚɚŬəŰɘəɐ. 

 

ȺɘəɧɜŬ 2.14b ï ȷˊɞŰŮɚɏůɛŬŰŬ ŬɜɎ ŭŮɑəŰɖ əŬɘ ŬɜɎ ŮɜŬɚɚŬəŰɘəɐ ˊɟɧŰŬůɖ əŰɘɟɑɞɡ ůŰɞ ˊŮɑɟŬɛŬ 

Mardaljevic-Nabil. Ʉɖɔɐ : www.sciencedirect.com 

http://www.sciencedirect.com/
http://www.sciencedirect.com/science/article/pii/S0378778806000636
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ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ɞ ŭŮɑəŰɖɠ ˊɞɡ ɗŬ ŮˊɘɚɏɝŮɘ ɞ ɛŮɚŮŰɖŰɐɠ ɗŬ ɞŭɖɔɐůŮɘ ůŮ 

ŭɘŬűɞɟŮŰɘəɏɠ Ůˊɘɚɞɔɏɠ əŬŰɎ Űɞ ůɢŮŭɘŬůɛɧ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɐɠ Űɖɠ ɛŮɚɏŰɖɠ ɤɠ 

ŬˊɧɚɡŰŮɠ Űɘɛɏɠ, ŭŮ ɛˊɞɟɞɨɜ ɜŬ ɓɞɖɗɐůɞɡɜ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭŮɘəŰɩɜ əŬɗɩɠ 

ŭɘŬűɞɟŮŰɘəɐ ɔŮɤɛŮŰɟɑŬ ɐ ɎɚɚŬ ɡɚɘəɎ, ɛˊɞɟŮɑ ɜŬ Űɘɠ ŭɘŬűɞɟɞˊɞɘɐůɞɡɜ ůŮ ɛŮɔɎɚɞ 

ɓŬɗɛɧ. 

ȷɡŰɧ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ůŬűɏɠ ɧɛɤɠ ŮɑɜŬɘ ŰŬ ˊŬɟŬˊɚŬɜɖŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɛŮ ɚɧɔɤ Űɤɜ Ůɜ ɔɏɜŮɘ ŮɚɚŮɑɣŮɤɜ Űɞɡ əɎɗŮ ŭŮɑəŰɖ. ɉŬɟŬəŰɖɟɘůŰɘəɎ 

ɛˊɞɟɞɨɛŮ ɜŬ ŬɜŬűɏɟɞɡɛŮ: 

ü ɇɖɜ ŬŭɡɜŬɛɑŬ Űɞɡ Ʉ.ū.ū ɜŬ ˊɟɞɓɚɏɣŮɘ Űɖ ɛɖ ůɡɛɛŮŰɟɘəɐ ɛɞɟűɐ Űɖɠ 

űɤŰŮɘɜɧŰɖŰŬɠ ɚɧɔɤ Űɖɠ ůɡɛɛŮŰɟɘəɐɠ ɗŮɩɟɖůɖɠ Űɞɡ ˊɟɧŰɡˊɞɡ ɞɡɟŬɜɞɨ. 

ü ɇɖɜ ŬŭɡɜŬɛɑŬ Űɧůɞ Űɞɡ Ʉ.ū.ū. ɧůɞ əŬɘ Űɞɡ (DA) ɜŬ ˊɟɞɓɚɏɣɞɡɜ ŰŬ 

ˊɟɞɓɚɐɛŬŰŬ ɡˊŮɟɓɞɚɘəɎ ɡɣɖɚɩɜ Űɘɛɩɜ ůŰɖɜ ˊŮɟɑɛŮŰɟɞ əŬɘ ůŰɞ əɏɜŰɟɞ Űɖɠ 

əɎŰɞɣɖɠ, ɚɧɔɤ ɏɚɚŮɘɣɖɠ Ɏɜɤ ɞɟɑɞɡ, ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ ɗɎɛɓɤůɖ ɐ 

ŬɜŮˊɘɗɨɛɖŰŬ ɗŮɟɛɘəɎ űɞɟŰɑŬ. 

ü ɇɖɜ ŮɜŰŮɚɩɠ ɚŬɜɗŬůɛɏɜɖ ŮəŰɑɛɖůɖ Űɞɡ Ʉ.ū.ū. ɧůɞ ŬűɞɟɎ ůŰɖ 2
ɖ
 

ŮɜŬɚɚŬəŰɘəɐ ˊɟɞűŬɜɩɠ ɚɧɔɤ Űɞɡ ɛɖ ɟŮŬɚɘůŰɘəɞɨ ɛɞɜŰɏɚɞɡ Űɞɡ ɞɡɟŬɜɞɨ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ, ˊŬɟɎ Űɖ ɗŮɩɟɖůɖ Űɞɡ ȿɞɜŭɑɜɞɡ ɤɠ ŰɞˊɞɗŮůɑŬ ɩůŰŮ ɜŬ 

ˊɚɖůɘɎɕɞɜŰŬɘ ɞɘ ůɡɜɗɐəŮɠ Űɞɡ ˊɟɧŰɡˊɞɡ ɜŮűɞůəŮˊɞɨɠ ɞɡɟŬɜɞɨ. 

ɄɟɏˊŮɘ ŬəɧɛŬ ɜŬ ɔɑɜŮɘ əŬŰŬɜɞɖŰɧ ɧŰɘ ɖ Ůˊɘɟɟɞɐ Űɖɠ əɎɗŮ ŬŭɡɜŬɛɑŬɠ Ůɜɧɠ ŭŮɑəŰɖ 

ůŰɖɜ ˊŬɟŬˊɚɖɟɞűɧɟɖůɖ, ŮɚŬɢɘůŰɞˊɞɘŮɑŰŬɘ ɐ ɛŮɔɘůŰɞˊɞɘŮɑŰŬɘ əŬŰɎ ˊŮɟɑˊŰɤůɖ 

ŬɜɎɚɞɔŬ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞɡ. ɆɡɔəɟɑɜɞɜŰŬɠ ɛŮ Űɞ 

ˊŬɟɎŭŮɘɔɛŬ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ əɎˊɞɘɞɠ ɛˊɞɟŮɑ ŮɨɚɞɔŬ ɜŬ ɡˊɞɗɏůŮɘ ɧŰɘ: 

ü ȷɜ Űɞ ůɢɐɛŬ Űɞɡ əŰɘɟɑɞɡ əŬɘ ɖ ŰɞˊɞɗɏŰɖůɖ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ŭŮɜ ɐŰŬɜ 

ůɡɛɛŮŰɟɘəɎ, ɖ ŬɜɘəŬɜɧŰɖŰŬ Űɞɡ Ʉ.ū.ū. ɜŬ ˊɟɞɓɚɏɣŮɘ Űɖ ɛɖ-ůɡɛɛŮŰɟɘəɐ 

ɛɞɟűɐ Űɞɡ ɞɡɟŬɜɞɨ ɗŬ ɞŭɖɔɞɨůŮ ůŮ ůŬűɩɠ ɢŮɘɟɧŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ. 

ü ȷɜ ɖ ŰɞˊɞɗŮůɑŬ ɐŰŬɜ ŭɘŬűɞɟŮŰɘəɐ, ɩůŰŮ Űɞ əɚɑɛŬ ɜŬ ŬɚɚɎɕŮɘ ɎɟŬ əŬɘ ɞɘ ɛɏůɖ 

əŬŰɎůŰŬůɖ Űɞɡ ɞɡɟŬɜɞɨ, ɜŬ ŬˊɞəɚɑɜŮɘ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɞɜ ˊɟɧŰɡˊɞ 

ɜŮűɞůəŮˊɐ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ Ʉ.ū.ū. ɗŬ ɐŰŬɜ Ůˊɑůɖɠ ɚɘɔɧŰŮɟɞ ŬɝɘɧˊɘůŰŬ. 

ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɞ Ʉ.ū.ū. ŮɑɜŬɘ ˊɘɞ çŮˊɘəɑɜŭɡɜɞɠè ɧůɞ ŬűɞɟɎ ˊɘɗŬɜɏɠ ŬůŰɞɢɑŮɠ ůŰɖɜ 

ˊɟɧɓɚŮɣɖ. ȹŮɜ ŮɑɜŬɘ ɡˊɎɟɢŮɘ ŬɛűɘɓɞɚɑŬ ɧŰɘ ŬɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ ůŰŬŰɘəɧ 

ɛɞɜɞŭɘɎůŰŬŰɞ ɢŬɟŬəŰɐɟŬ Űɞɡ ɞ ɞˊɞɑɞɠ Űɞɡ ŮˊɘɓɎɚŮɘ ůɖɛŬɜŰɘəɏɠ ŬˊɚɞɡůŰŮɨůŮɘɠ. ɆŰɞɜ 

ŬɜŰɑˊɞŭŬ, ŮɑɜŬɘ ˊɚɏɞɜ ˊɟɞűŬɜɏɠ ɧŰɘ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ Űɞɡɠ 

ŭɡɜŬɛɘəɎ ŭŮŭɞɛɏɜŬ ŭɑɜɞɡɜ ˊɘɞ ɟŮŬɚɘůŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ 

ůɡɜɗɖəɩɜ űɡůɘəɞɨ űɤŰɘůɛɞɨ.  
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ɋůŰɧůɞ, ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ˊɞɘɞɠ Ŭˊɧ Űɞɡɠ ŭŮɑəŰŮɠ əɟɑɜŮŰŬɘ ɤɠ ˊɘɞ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ, ŬɜŬəɨˊŰŮɘ ɏɜŬɠ ˊɟɞɓɚɖɛŬŰɘůɛɧɠ. ɀˊɞɟŮɑ ɏɜŬɠ ɛɧɜɞ ŭŮɑəŰɖɠ ɜŬ 

ˊŮɟɘɔɟɎɣŮɘ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɐ ŮˊɎɟəŮɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ; Ɇô ŬɡŰɐ 

Űɖɜ ŮɟɩŰɖůɖ ŭŮ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɝŮɘ ůŬűɐɠ ŬˊɎɜŰɖůɖ Ŭűɞɨ ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ 

ɜɤɟɑŰŮɟŬ, ɡˊɎɟɢŮɘ ɛɘŬ ůɢŮŰɘəɐ ŬůɎűŮɘŬ Űɧůɞ ůɢŮŰɘəɎ ɛŮ Űɞ Űɘ ɗŮɤɟŮɑŰŬɘ 

ɘəŬɜɞˊɞɘɖŰɘəɎ űɡůɘəɩɠ űɤŰɘůɛɏɜɞ ɧůɞ əŬɘ ůɢŮŰɘəɎ ɛŮ ˊɞɘŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ɗŮɤɟɖɗŮɑ ɘəŬɜɞˊɞɘɖŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ. ȷɜ əŬɘ ůɢŮŰɘəɎ ŬůŬűɐɠ, 

ɖ ɔŮɜɘəɧŰŮɟɖ ŬɜŰɑɚɖɣɖ ɔɘŬ Űɞɜ ɘəŬɜɞˊɞɘɖŰɘəɧ űɡůɘəɧ űɤŰɘůɛɧ ŮɑɜŬɘ ŬɡŰɐ Ůɜɧɠ ɢɩɟɞɡ 

ˊɞɡ ŮɚŬɢɘůŰɞˊɞɘŮɑ Űɖɜ ɞˊŰɘəɐ ŭɡůűɞɟɑŬ əŬɘ ˊŬɟɏɢŮɘ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ ɞˊŰɘəɐ ɎɜŮůɖ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŮɑŰŮ ŬˊɞəɚŮɘůŰɘəɎ ŮɑŰŮ əŬŰɎ əɨɟɘɞ ɚɧɔɞ Űɞ űɡůɘəɧ űɤɠ ɛŮ ɛŮɔɎɚɖ 

ůɡɢɜɧŰɖŰŬ ůŰɖ ŭɘɎɟəŮɘŬ Ůɜɧɠ ɏŰɞɡɠ. ȰŰůɘ ɞ çɘəŬɜɞˊɞɘɖŰɘəɧɠ űɡůɘəɧɠ űɤŰɘůɛɧɠè 

ɛˊɞɟŮɑ ɜŬ ŮɟɛɖɜŮɡɗŮɑ ɤɠ ɏɜŬɠ ŮŰɐůɘɞɠ ŬɗɟɞɘůŰɘəɧɠ ɛŮŰɟɖŰɐɠ Űɞɡ ɓŬɗɛɞɨ əŬɘ Űɖɠ 

ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɖɠ ůŰɘɔɛɘŬɑɤɜ ůɡɜɗɖəɩɜ ˊɞɡ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ˊɟɞůűɏɟɞɡɜ 

çɘəŬɜɞˊɞɘɖŰɘəɐè ɞˊŰɘəɐ ɎɜŮůɖ əŬɘ ˊɞɘɧŰɖŰŬ. ȺɑɜŬɘ ˊɘɗŬɜɧ əɎˊɞɘŬ ůŰɘɔɛɐ ŰŬ ŭɘɎűɞɟŬ 

ŭŮŭɞɛɏɜŬ ɜŬ ůɡɜŭɡŬůŰɞɨɜ ůŮ ɏɜŬ əŬɗɞɚɘəɧ ŭŮɑəŰɖ ˊɞɡ ɗŬ ŬˊɞŭɑŭŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ. ɋůŰɧůɞ ɛŮ Űɖɜ ůɖɛŮɟɘɜɐ ɔɜɩůɖ, ˊɟɞŰŮɑɜŮŰŬɘ ɖ ɛŮɚɏŰɖ ŭɘŬűɧɟɤɜ 

ŭɘŬůŰɎůŮɤɜ Űɞɡ űɤŰɘɕɧɛŮɜɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɝŮɢɤɟɘůŰɎ ɔɘŬ ɛɘŬ ˊɘɞ ɟŮŬɚɘůŰɘəɐ 

əŬŰŬɜɧɖůɖ Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ
20

. 

 

2.5 Ɇɨɔəɟɘůɖ ɄɞůɞŰɘəɩɜ ȹŮɘəŰɩɜ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɀŮ ȷɜɗɟɩˊɘɜŮɠ 

ȺəŰɘɛɐůŮɘɠ   

 

ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ɖ əɘɜɖŰɐɟɘŬ ŭɨɜŬɛɖ ˊɑůɤ Ŭˊɧ Űɖɜ ɏɟŮɡɜŬ ɔɘŬ Űɖɜ Ůɝɏɚɘɝɖ 

Űɤɜ ŭŮɘəŰɩɜ ŮɑɜŬɘ ɖ ŮˊɘɗɡɛɑŬ ɔɘŬ ˊŬɟɞɢɐ ɧůɞ Űɞ ŭɡɜŬŰɧɜ əŬɚɨŰŮɟɞɡ űɡůɘəɞɨ 

űɤŰɘůɛɞɨ ůŰɞɡɠ ɢɟɐůŰŮɠ Ůɜɧɠ ɢɩɟɞɡ. ȳɛɤɠ ˊɏɟŬ Ŭˊɧ Űɘɠ ůɡɔəɟɑůŮɘɠ ɛŮŰŬɝɨ Űɤɜ 

ŭŮɘəŰɩɜ əŬɘ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ŬŭɡɜŬɛɘɩɜ Űɞɡ əŬɗŮɜɧɠ ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ 

ˊŬɟɞɡůɘɎɕŮɘ ɖ ůɨɔəɟɘůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡɠ ɛŮ ŬɡŰɧ ˊɞɡ ɗŮɤɟŮɑŰŬɘ ŮˊŬɟəɩɠ 

űɤŰɘůɛɏɜɞɠ ɢɩɟɞɠ Ŭˊɧ Űɞɡɠ ɑŭɘɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ. 

 ɀɑŬ ŰɏŰɞɘŬ ɛŮɚɏŰɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Űɞ 2011 Ŭˊɧ Űɞɜ Christoph Reinhart 

ůŰɞ ɄŬɜŮˊɘůŰɐɛɘɞ Űɞɡ Harvard
21

. ȼ ɛŮɚɏŰɖ ůɡɜɏəɟɘɜŮ Űɘɠ ŮəŰɘɛɐůŮɘɠ ɛɘŬɠ ɞɛɎŭŬɠ 

űɞɘŰɖŰɩɜ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɤɜ ŭŮɘəŰɩɜ ŭɖɚŬŭɐ 

Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DF), Űɞɡ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

(DA) əŬɘ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (UDI). ȷəɧɛŬ ɏəŬɜŮ Űɖɜ ɑŭɘŬ 

ůɨɔəɟɘůɖ əŬɘ ɔɘŬ Űɞɜ ŮɛˊŮɘɟɘəɧ əŬɜɧɜŬ ˊɞɡ ŬɜŬűɏɟŮɘ ɧŰɘ ɞ ɢɩɟɞɠ ˊɞɡ űɤŰɑɕŮŰŬɘ 
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ŮˊŬɟəɩɠ Ŭˊɧ ɏɜŬ ˊŬɟɎɗɡɟɞ ŮəŰŮɑɜŮŰŬɘ ůŮ ɛɐəɞɠ ɑůɞ ɛŮ, Ŭˊɧ ɛɑŬɠ ɤɠ ŭɨɞ űɞɟɏɠ (ɔɘŬ 

ɛŮɔɎɚɞɡɠ ŮɜɘŬɑɞɡɠ ɢɩɟɞɡɠ ɤɠ əŬɘ 2,5 űɞɟɏɠ), Űɞ ɨɣɞɠ Űɞɡ ˊɟŮəɘɞɨ Űɞɡ ˊŬɟŬɗɨɟɞɡ. 

 Ⱥɝô Ŭɟɢɐɠ ɡˊɎɟɢɞɡɜ ŬɟəŮŰɎ ŮˊɘɢŮɘɟɐɛŬŰŬ ůɢŮŰɘəɎ ɛŮ Űɖ ŬɜŬɛŮɜɧɛŮɜɖ 

ŬůɡɛűɤɜɑŬ ɛŮŰŬɝɨ Űɤɜ ŭŮɘəŰɩɜ əŬɘ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ ŮəŰɘɛɐůŮɤɜ: 

- Ƀɘ űɤŰŮɘɜɧŰɖŰŮɠ Űɤɜ ŮˊɘűŬɜŮɘɩɜ ɛŮɚɏŰɖɠ , ŭɖɚŬŭɐ ɖ ˊɞůɧŰɖŰŬ űɤŰɧɠ ˊɞɡ 

űŰɎɜŮɘ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ, ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧ Űɖɜ ˊɞůɧŰɖŰŬ ˊɞɡ 

ɓɚɏˊŮɘ ɏɜŬɠ ˊŬɟŬŰɖɟɖŰɐɠ, ŭɖɚŬŭɐ Űɖɜ ˊɞůɧŰɖŰŬ Űɞɡ űɤŰɧɠ ˊɞɡ ŮəˊɏɛˊŮŰŬɘ 

Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ ˊɟɞɠ ŰŬ ɛɎŰɘŬ Űɞɡ. 

- ɇɞ Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ ŭŮɜ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɜŰɞˊɑɕŮɘ ŬəɟɘɓŮɑɠ Űɘɛɏɠ 

űɤŰŮɘɜɧŰɖŰŬɠ. ȰŰůɘ Ŭɜ ɏɜŬ ˊŮɑɟŬɛŬ ɐɗŮɚŮ ɜŬ əŬɗɞɟɑůŮɘ Űɖ ɔɟŬɛɛɐ ɑůɖɠ 

űɤŰŮɘɜɧŰɖŰŬɠ, ɏůŰɤ 300 lux, ɞ ˊŬɟŬŰɖɟɖŰɐɠ ŭŮ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ əɎɜŮɘ Űɞ ɑŭɘɞ 

ɢɤɟɑɠ Ůɘŭɘəɧ ɛŮŰɟɖŰɐ. 

- ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ ůɡɜɗɐəŮɠ Űɞɡ ɞɡɟŬɜɞɨ, əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ŰŬ ŮůɤŰŮɟɘəɎ 

ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ, ŬɚɚɎɕɞɡɜ ůɡɜŮɢɩɠ, ŮɑɜŬɘ ŬˊɑɗŬɜɞ ɞɘ ˊŬɟŬŰɖɟɖŰɏɠ ɜŬ  

ɛˊɞɟɞɨɜ ɜŬ ŭɘŬɢɤɟɑɕɞɡɜ ŭɘŬɜɞɖŰɘəɎ Űɖ ɗɏůɖ Űɞɡ ɞɟɑɞɡ Űɤɜ 300 lux ůŮ ɓɎɗɞɠ 

ɢɟɧɜɞɡ, əŬɘ ŮɘŭɘəɎ ɔɘŬ ɏɜŬ ɢɩɟɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŭŮɜ ɏɢɞɡɜ ɞɘəŮɘɧŰɖŰŬ. 

- ȼ ŮəŰɑɛɖůɖ Űɖɠ ɏəŰŬůɖɠ Űɖɠ ŮˊŬɟəɩɠ űɤŰɘůɛɏɜɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ŬɜŰɑůŰɞɘɢŬ 

Űɖɠ ŬɜŮˊŬɟəɩɠ űɤŰɘůɛɏɜɖɠ, ŮɑɜŬɘ ˊɞɚɨ ˊɘɗŬɜɧ ɜŬ ŭɘŬűɏɟɞɡɜ ɛŮŰŬɝɨ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊŬɟŬŰɖɟɖŰɩɜ ɚɧɔɤ Űɞɡ ɡˊɞəŮɘɛŮɜɘəɞɨ ɢŬɟŬəŰɐɟŬ Űɖɠ ɏɜɜɞɘŬɠ 

Űɖɠ ŮˊɎɟəŮɘŬɠ. 

ũɘŬ ɜŬ ůɡɔəŮɜŰɟɩůŮɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ ɞ Reinhart ɢɟɖůɘɛɞˊɞɑɖůŮ ŭɨɞ ɞɛɎŭŮɠ 

űɞɘŰɖŰɩɜ Ŭˊɧ ŭɨɞ ɛŮŰŬˊŰɡɢɘŬəɎ ɛŬɗɐɛŬŰŬ ŭɘŬŭɞɢɘəɩɜ ŮɝŬɛɐɜɤɜ. ɆŰɞ ˊɟɩŰɞ 

ɛɎɗɖɛŬ ɛŮ ŰɑŰɚɞ çɄŮɟɘɓŬɚɚɞɜŰɘəɐ ɇŮɢɜɞɚɞɔɑŬ ȾŰɘɟɑɤɜè (ɛŮ əɤŭɘəɧ ŬɜŬűɞɟɎɠ 

[6205]) ůɡɛɛŮŰŮɑɢŬɜ 45 űɞɘŰɖŰɏɠ əŬɘ ůŰɞ ŭŮɨŰŮɟɞ  ɛŮ ŰɑŰɚɞ çūɡůɘəɧ ūɤŰɘůɛɧɠè (ɛŮ 

əɤŭɘəɧ ŬɜŬűɞɟɎɠ [6332]) 15 űɞɘŰɖŰɏɠ. ȰɢŮɘ ůɖɛŬůɑŬ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ  ɆŰɖɜ Ŭɟɢɐ 

əŬɘ Űɤɜ ŭɨɞ ŮɝŬɛɐɜɤɜ Űɞɡɠ ŬɜŬŰɏɗɖəŮ ɜŬ ŮˊɘůəŮűɗɞɨɜ ɏɜŬ ɞɟɘůɛɏɜɞ ɢɩɟɞ Űɞɡ 

Carpenter Center Űɞɡ Harvard əŬɘ ɜŬ ŮəŰɘɛɐůɞɡɜ ŰŬ ɧɟɘŬ ɛŮŰŬɝɨ ŮˊŬɟəɩɠ əŬɘ 

ŬɜŮˊŬɟəɩɠ űɤŰɘůɛɏɜɤɜ ˊŮɟɘɞɢɩɜ Űɞɡ ɢɩɟɞɡ. Ƀ ɢɩɟɞɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ ŮɑɢŮ ɓɎɗɞɠ 

19,5 ɛɏŰɟɤɜ ɩůŰŮ ɜŬ ŮɑɜŬɘ ŮɛűŬɜɐɠ ɖ ŭɘŬəɨɛŬɜůɖ Űɖɠ űɤŰŮɘɜɧŰɖŰŬɠ ɇŬ ŬɜɞɑɔɛŬŰŬ 

Űɞɡ ɢɩɟɞɡ ɏɢɞɡɜ ɓɧɟŮɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ.  ɆŰɞɡɠ űɞɘŰɖŰɏɠ ŭɧɗɖəŬɜ ŬɜŰɑɔɟŬűŬ Űɖɠ 

əɎŰɞɣɖɠ Űɞɡ ɢɩɟɞɡ əŬɘ Űɞɡɠ ɕɖŰɐɗɖəŮ ɜŬ ůɢŮŭɘɎůɞɡɜ Űɞ ˊɟɞŬɜŬűŮɟɗɏɜ ɧɟɘɞ. ɆŰɖ 

ůɡɜɏɢŮɘŬ ɞ ɑŭɘɞɠ ɢɩɟɞɠ ůɢŮŭɘɎůŰɖəŮ ůŮ ɚɞɔɘůɛɘəɧ ˊɟɞůɞɛɞɑɤůɖɠ əŬɘ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊɟɞůɞɛɞɑɤůɖ űɡůɘəɞɨ űɤŰɘůɛɞɨ.  

ȷɟɢɘəɎ ŮɝɎɢɗɖəŮ Űɞ çɛɏůɞ ůɨɜɞɟɞè əɎɗŮ ɞɛɎŭŬɠ űɞɘŰɖŰɩɜ: 
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ȺɘəɧɜŬ 2.15 ï çɀɏůɞ ůɨɜɞɟɞè űɤŰɘůɛɏɜɖɠ ˊŮɟɘɞɢɐɠ ɧˊɤɠ ˊɟɞɏəɡɣŮ ɔɘŬ əɎɗŮ ɞɛɎŭŬ űɞɘŰɖŰɩɜ. Ʉɖɔɐ: 

www.sciencedirect.com 

 

ȺɑɜŬɘ ůŬűɏɠ ɧŰɘ ɞɘ űɞɘŰɖŰɏɠ ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ əŬɘ Űɞ ŭŮɨŰŮɟɞ əŬɘ ˊɘɞ ŮɝŮɘŭɘəŮɡɛɏɜɞ 

ɛɎɗɖɛŬ ŮɑɢŬɜ ɛɘəɟɧŰŮɟŮɠ ŬˊɞəɚɑůŮɘɠ ŬɜɎɛŮůŬ ůŰɘɠ ŮəŰɘɛɐůŮɘɠ Űɞɡɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ŮɝɎɢɗɖəŮ Űɞ ůɡɜɞɚɘəɎ çɛɏůɞ ůɨɜɞɟɞè: 

 

ȺɘəɧɜŬ 2.16 ï Ɇɡɜɞɚɘəɧ çɛɏůɞ ůɨɜɞɟɞè űɤŰɘůɛɏɜɖɠ ˊŮɟɘɞɢɐɠ ɧˊɤɠ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɘɠ ŭɨɞ ɞɛɎŭŮɠ 

űɞɘŰɖŰɩɜ. Ʉɖɔɐ : www.sciencedirect.com 
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ȷɟɢɘəɎ ɏɔɘɜŮ ɛɑŬ ůɨɔəɟɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ űɡůɘəɩɜ ˊŬɟŬŰɖɟɖŰɩɜ ɛŮ ŬɡŰɎ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞɜ ŮɛˊŮɘɟɘəɧ əŬɜɧɜŬ Űɞɡ ɨɣɞɡɠ ˊɟŮəɘɞɨ Űɞɡ ˊŬɟŬɗɨɟɞɡ. 

 

 

ȺɘəɧɜŬ 2.17 ï Ɇɨɔəɟɘůɖ ˊŬɟŬŰɖɟɐůŮɤɜ ɛŮ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɛˊŮɘɟɘəɞɨ əŬɜɧɜŬ ɨɣɞɡɠ ˊɟŮəɘɞɨ. Ʉɖɔɐ : 

www.sciencedirect.com 

 

ūŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ůɢɐɛŬ ɧŰɘ ɞ ŮɛˊŮɘɟɘəɧɠ əŬɜɧɜŬɠ (2,5 űɞɟɏɠ Űɞ ɨɣɞɠ ˊɟŮəɘɞɨ ɔɘŬ 

ɛŮɔɎɚɞɡɠ ŮɜɘŬɑɞɡɠ ɢɩɟɞɡɠ) ůɡɔəɚɑɜŮɘ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊŬɟŬŰɖɟɖŰɩɜ. 

ȷˊɧəɚɘůɖ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛŮ ůŰɖ ˊŮɟɘɞɢɐ ɛŮ əɏɚɡűɞɠ Űɞɡ əŰɘɟɑɞɡ, ůɡɜŮˊɩɠ əŬɘ ŰŬ 

ŬɜɞɑɔɛŬŰŬ, ɏɢɞɡɜ əŬɛˊɨɚɖ ɛɞɟűɐ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŭŮɑɢɜŮɘ ɧŰɘ ɞ ŮɛˊŮɘɟɘəɧɠ əŬɜɧɜŬɠ 

ŭŮ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ůŮ ɢɩɟɞɡ ɛŮ əŬɛˊɡɚɧŰɖŰŮɠ, 

 

 

ȺɘəɧɜŬ 2.18 ï Ɇɨɔəɟɘůɖ ˊŬɟŬŰɖɟɐůŮɤɜ ɛŮ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɎɔɞɜŰŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ. Ʉɖɔɐ : 

www.sciencedirect.com 
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ɆŰɖ ůɡɜɏɢŮɘŬ ŮˊɘɢŮɘɟɐɗɖəŮ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭŮɘəŰɩɜ ɏɔɘɜŮ ůɡɔəɟɑɜɞɜŰŬɠ ŰŬ ɧɟɘŬ, 

əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɞ ŮɛɓŬŭɧ, Űɤɜ ˊŮɟɘɞɢɩɜ ŮˊŬɟəɞɨɠ ɐ ŬɜŮˊŬɟəɞɨɠ űɡůɘəɞɨ 

űɤŰɘůɛɞɨ. Ƀ əɎɗŮ ŭŮɑəŰɖɠ ɢɩɟɘɕŮ Űɘɠ ˊŮɟɘɞɢɏɠ ɛŮ əɟɘŰɐɟɘɞ Űɖɜ Űɘɛɐ Űɞɡ əŬɘ Ŭɜ ŬɡŰɐ 

ŮɑɜŬɘ ˊɎɜɤ ɐ əɎŰɤ Ŭˊɧ əŬɗɞɟɘůɛɏɜɞ ɧɟɘɞ.  

ȳůɞ ŬűɞɟɎ ůŰɞɜ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɤɠ ɧɟɘɞ ɢŬɟŬəŰɖɟɘůɛɞɨ Űɖɠ 

ŮŬ́ɟəɩɠ űɤŰɘůɛɏɜɖɠ ˊŮɟɘɞɢɐɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ Ŭˊɧ əŬɘɟɞɨ ɞɟɘůɛɏɜɖ Űɘɛɐ Űɞɡ 

2%. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɛɘŬ ůŬűɐ ɡˊɞŮəŰɑɛɖůɖ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

ɔɘŬ Űɖɜ ŮˊŬɟəɩɠ űɤŰɘůɛɏɜɖ ˊŮɟɘɞɢɐ ůŮ ůɢɏůɖ ɛŮ ŬɡŰɐ ɛɞɡ ɞɟɑůŰɖəŮ Ŭˊɧ Űɞɡɠ 

ˊŬɟŬŰɖɟɖŰɏɠ, əŬɗɩɠ ɖ ˊŮɟɘɞɢɐ ŬɡŰɐ ɐŰŬɜ əŬŰɎ 27% ɛɘəɟɧŰŮɟɖ (122m
2
 ɏɜŬɜŰɘ 163 

m
2
). ȷəɧɛŬ, Ŭɜ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ŭŮɜ ɐŰŬɜ ɓɧɟŮɘɞɠ ɖ ˊŬɟɞɡůɑŬ 

Űɞɡ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ (ˊɞɡ ŭŮɜ ˊɟɞɓɚɏˊŮɘ ɞ Ʉ.ū.ū.) ɗŬ ɐŰŬɜ ˊɘɞ ɏɜŰɞɜɖ. ȷɡŰɧ 

ɗŬ ɞŭɖɔɞɨůŮ ɚɞɔɘəɎ ůŮ ɛŮɔɏɗɡɜůɖ Űɖɠ ŮˊŬɟəɩɠ űɤŰɘůɛɏɜɖɠ ˊŮɟɘɞɢɐɠ ɧˊɤɠ 

əŬɗɞɟɑůŰɖəŮ Ŭˊɧ Űɞɡɠ ˊŬɟŬŰɖɟɖŰɏɠ əŬɘ ůɡɜŮˊɩɠ ůŮ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧəɚɘůɖ ůŮ ůɢɏůɖ 

ɛŮ Űɖɜ ˊɟɧɓɚŮɣɖ Űɞɡ Ʉ.ū.ū. 

ȳůɞ ŬűɞɟɎ ůŰɞ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɗŮɤɟɐɗɖəŬɜ ŰɟŮɘɠ əŬŰɩŰŬŰŮɠ 

ɞɟɘŬəɏɠ Űɘɛɏɠ űɤŰŮɘɜɧŰɖŰŬɠ (150 lux, 300 luxəŬɘ 500 lux) Ůɜɩ ɤɠ ɞɟɘŬəɐ Űɘɛɐ Űɞɡ 

ŭŮɑəŰɖ ɗŮɤɟɐɗɖəŮ ɖ ŮˊɑŰŮɡɝɖ Űɤɜ űɤŰŮɘɜɞŰɐŰɤɜ ŬɡŰɩɜ ɔɘŬ Űɞ 50% Űɤɜ ŮɟɔɎůɘɛɤɜ 

ɤɟɩɜ ŮŰɖůɑɤɠ.   

 

 

 

ȺɘəɧɜŬ 2.19 ï Ɇɨɔəɟɘůɖ ˊŬɟŬŰɖɟɐůŮɤɜ ɛŮ ŬˊɞŰŮɚɏůɛŬŰŬ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. 

Ʉɖɔɐ : www.sciencedirect.com 
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ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ŭŮɑɢɜɞɡɜ ɛɑŬ ɘəŬɜɞˊɞɘɖŰɘəɐ ůɨɔəɚɘůɖ ɛŮ 

Űɘɠ ŮəŰɘɛɐůŮɘɠ Űɤɜ ˊŬɟŬŰɖɟɖŰɩɜ. ȺɘŭɘəɎ Ŭɜ ŮˊɘɚŮɢɗŮɑ ɖ əŬŰɩŰŮɟɖ Űɘɛɐ Űɤɜ 300 

luxɔɘŬ Űɞ 50% Űɤɜ ŮɟɔɎůɘɛɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ, ɖ ˊɟɞɓɚŮˊɧɛŮɜɖ ŮˊŬɟəɩɠ űɤŰɘůɛɏɜɖ 

ˊŮɟɘɞɢɐ ŬɜɏɟɢŮŰŬɘ ůŮ 152m
2
əŬɘ ŮɑɜŬɘ ɛɧɜɞ 7% ɛɘəɟɧŰŮɟɖ ůŮ ůɢɏůɖ ɛŮ ŬɡŰɐ ˊɞɡ 

ŮəŰɑɛɖůŬɜ ɞɘ ˊŬɟŬŰɖɟɖŰɏɠ. 

ɇŮɚŮɡŰŬɑɞɠ ŮɝŮŰɎůŰɖəŮ ɞ ŭŮɑəŰɖɠ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. ȾŬɘ ůŮ ŬɡŰɐ Űɘɛɐ 

ɞɟɑůŰɖəŮ ɤɠ ɞɟɘŬəɐ ůɡɜɗɐəɖ, ɖ Űɘɛɐ Űɖɠ űɤŰŮɘɜɧŰɖŰŬɠ ɜŬ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 100 

luxəŬɘ 2000 luxɔɘŬ Űɞ 50% Űɤɜ ŮɟɔɎůɘɛɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. 

 

 

ȺɘəɧɜŬ 2.20 ï Ɇɨɔəɟɘůɖ ˊŬɟŬŰɖɟɐůŮɤɜ ɛŮ ŬˊɞŰŮɚɏůɛŬŰŬ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. 

Ʉɖɔɐ: www.sciencedirect.com 

 

ȼ ˊŮɟɘɞɢɐ ˊɞɡ ˊɟɞɏəɡɣŮ ɤɠ ŮˊŬɟəɩɠ űɤŰɘůɛɏɜɖ, ŮəŰŮɑɜŮŰŬɘ ůŮ 239 m
2
əŬɘ ŮɑɜŬɘ 46% 

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ ˊŬɟŬŰɖɟɖŰɩɜ. ȺəŰɧɠ Ŭˊɧ Űɞ ɧŰɘ ŮəŰŮɑɜŮŰŬɘ ˊɘɞ 

ɓŬɗɘɎ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ ɢɩɟɞɡ, ŬˊɞəɚŮɑŮɘ əŬɘ ˊŮɟɘɞɢɏɠ əɞɜŰɎ ůŰŬ ŬɜɞɑɔɛŬŰŬ. 

ȸɏɓŬɘŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ŬɡŰɐ ɖ Ŭˊɧəɚɘůɖ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ ŬűŮɜɧɠ 

ŬˊɞɟɟɑˊŰŮɘ ˊɞɚɨ ɡɣɖɚɏɠ Űɘɛɏɠ ˊɟɞŮɘŭɞˊɞɘɩɜŰŬɠ Űɞ ɛŮɚŮŰɖŰɐ ɔɘŬ ˊɘɗŬɜɐ ɗɎɛɓɤůɖ ɐ 

ɡˊŮɟɓɞɚɘəɎ əɏɟŭɖ ůŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ, əŬɘ ŬűŮŰɏɟɞɡ ŮɜůɤɛŬŰɩɜŮɘ Űɘɠ ˊŮɟɘɞɢɏɠ ɛŮ 

ɢŬɛɖɚɐ űɤŰŮɘɜɧŰɖŰŬ çˊɟɘɛɞŭɞŰɩɜŰŬɠè Űɖ ůɡɛɓɞɚɐ Űɖɠ ůŰɖ ɛŮɑɤůɖ Űɖɠ ɢɟɐůɖɠ 

ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ɝŮűŮɨɔŮɘ Ŭˊɧ ŰŬ ůŰŮɜɎ ɧɟɘŬ Űɞɡ űɤŰɘůɛɞɨ 

əŬɘ ŬɔɔɑɕŮɘ əŬɘ ŬɚɚɖɚŮˊɘŭɟɎ əŬɘ ɛŮ ɎɚɚŮɠ ˊŰɡɢɏɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ. 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ, ˊɏɟŬ Ŭˊɧ Űɖɜ ɧˊɞɘŬ Ůɝɏɚɘɝɖ ůŰŬ ɚɞɔɘůɛɘəɎ ˊɟɞůɞɛɞɑɤůɖɠ, ŰŬ 

ɣɖűɘŬəɎ ɛɞɜŰɏɚŬ əŬɘ ɞɘ ŭŮɑəŰŮɠ ˊɞɡ ɡˊɞɚɞɔɑɕɞɡɜ ɡˊɎɟɢɞɡɜ ɔɘŬ ɜŬ ˊɟɞɓɚɏˊɞɡɜ 

ˊɟŬɔɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ ɜŬ ɓɞɖɗɞɨɜ ůŰɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ əŬŰɎ Űɞ ůɢŮŭɘŬůɛɧ. 
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ɋůŰɧůɞ ɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ ŭŮɘəŰɩɜ əŬɘ Űɞɡ Űɟɧˊɞɡ ɛŮ Űɞɜ ɞˊɞɑɞ ɞɘ Ɏɜɗɟɤˊɞɘ 

ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɘ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ŮɑɜŬɘ ŬəɧɛŬ ŬůŬűɐɠ. 

2.6 ɄɃȽɃɇȽȾɃȽ ȹȺȽȾɇȺɆ 

 

2.6.1 ȹŮɑəŰŮɠ ɃɛɞɘɞɛɞɟűɑŬɠ 

 

2.6.1.1 ȿɧɔɞɠ ɃɛɞɘɞɛɞɟűɑŬɠ 

 

ȼ ŭɘŬəɨɛŬɜůɖ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ɛɏůŬ ůŮ ɏɜŬ ɢɩɟɞ ɛˊɞɟŮɑ ɜŬ űɗɎůŮɘ ůŮ ˊɞɚɨ 

ɡɣɖɚɎ ŮˊɑˊŮŭŬ. ɇɞ ɛɏɔŮɗɞɠ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ ŬɡŰɐɠ ɛˊɞɟŮɑ ɜŬ ŮəűɟŬůŰŮɑ ɛɏůɤ Űɞɡ 

ɚɧɔɞɡ ɞɛɞɘɞɛɞɟűɑŬɠ. ȺɑɜŬɘ ɏɜŬ ůɖɛŬɜŰɘəɧ ɛɏɔŮɗɞɠ Ŭɜ ŬɜŬɚɞɔɘůŰŮɑ əŬɜŮɑɠ ɧŰɘ ɖ 

Ŭɜɗɟɩˊɘɜɖ ɧɟŬůɖ ŮɑɜŬɘ ˊɘɞ ŮɡŬɑůɗɖŰɖ ůŰɖɜ ŬɜŰɑɗŮůɖ ŭɘŬűɞɟŮŰɘəɩɜ Űɘɛɩɜ 

űɤŰŮɘɜɧŰɖŰŬɠ Ŭˊɧ ɧŰɘ ůŮ ɛŮɔɎɚŮɠ ŬˊɧɚɡŰŮɠ Űɘɛɏɠ űɤŰŮɘɜɧŰɖŰŬɠ. 

Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ɛˊɞɟŮɑ ɜŬ ɞɟɘůŰŮɑ ɛŮ ˊɞɚɚɞɨɠ Űɟɧˊɞɡɠ əŬɘ ɔɘŬ əɎɗŮ 

ŮɛɓŬŭɧ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, əɎɗŮ ɞɟɘůɛɧɠ ˊɞɡ ŭŮɜ ˊɟɞůŭɘɞɟɑɕŮɘ ɝŮəɎɗŬɟŬ ˊɞɘŮɠ Űɘɛɏɠ 

ůɡɔəɟɑɜɞɜŰŬɘ ůŰɞ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ŰŮɢɜɘəɎ ŬɜŮˊŬɟəɐɠ əŬɘ ˊɟŬəŰɘəɎ ɎɢɟɖůŰɖ. 

Ƀ ɞɟɘůɛɧɠ ɔɘŬ Űɞɜ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ ɛˊɞɟŮɑ ɜŬ ɞɟɑɕŮŰŬɘ ɔɘŬ ůɡɔəɟɑůŮɘɠ ɛɏůɤɜ-

ŮɚɎɢɘůŰɤɜ Űɘɛɩɜ, ɛɏɔɘůŰɤɜ ŮɚɎɢɘůŰɤɜ Űɘɛɩɜ ɐ əŬɘ Ɏɚɚɤɜ ůɡɜŭɡŬůɛɩɜ. Ⱥˊɑůɖɠ 

ɛˊɞɟŮɑ ɜŬ ŬɜŬűɏɟŮŰŬɘ ůŮ Űɘɛɏɠ əŬŰŬəɧɟɡűɖɠ ɐ ɞɟɘɕɧɜŰɘŬɠ (ɐ əŬɘ ůŰɘɠ ŭɨɞ), ŮɑŰŮ 

ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance) ŮɑŰŮ ɚŬɛˊɟɧŰɖŰŬɠ (luminance). ȷəɧɛŬ 

ůɡɜɞɚɘəɎ ůŮ ɏɜŬ ɢɩɟɞ ɐ ŰɛɖɛŬŰɘəɎ. ɆɡɜɞɚɘəɎ ɧɚŮɠ ɞɘ ˊŬɟŬɚɚŬɔɏɠ Űɞɡ ɚɧɔɞɡ 

ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɏɜŬɠ ůɡɜŭɡŬůɛɧɠ Űɤɜ ˊŬɟŬəɎŰɤ ˊŬɟŬɛɏŰɟɤɜ: 

- ɀɏɔŮɗɞɠ: ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance) / ɚŬɛˊɟɧŰɖŰŬ 

(luminance) 

- ɆɖɛŮɑɞ ɛɏŰɟɖůɖɠ: ůŰɞ ŮˊɑˊŮŭɞ ɛɏŰɟɖůɖɠ/ ůŮ əɎˊɞɘɞ ɨɣɞɠ / ˊɟɞɠ əɎˊɞɘŬ 

əŬŰŮɨɗɡɜůɖ 

- ɄŮɟɘɞɢɐ: ůɡɜɞɚɘəɎ / ŰɛɖɛŬŰɘəɎ 

- ȷɟɘɗɛɖŰɐɠ: ɛɏɔɘůŰɖ Űɘɛɐ / ɛɏůɖ Űɘɛɐ 

- ɄŬɟɞɜɞɛŬůŰɐɠ: ŮɚɎɢɘůŰɖ Űɘɛɐ 

ȼ ˊɘɞ ůɡɜɖɗɘůɛɏɜɖ ɛɞɟűɐ Űɞɡ ɚɧɔɞɡ ɞɛɞɘɞɛɞɟűɑŬɠ ůŰɞɡɠ əŬɜɞɜɘůɛɞɨɠ ŮɑɜŬɘ ɞ ɚɧɔɞɠ 

ɛɏɔɘůŰɖɠ ˊɟɞɠ ŮɚɎɢɘůŰɖɠ Űɘɛɐɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ůŰɞ ŮˊɑˊŮŭɞ ɛɏŰɟɖůɖ 

əŬɘ ůɡɜɞɚɘəɎ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛɏŰɟɖůɖɠ. 
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ȺɘəɧɜŬ 2.21 ï ɇɘɛɏɠ ŭɘŬűɞɟŮŰɘəɩɜ ŮəűɟɎůŮɤɜ Űɞɡ ŭŮɑəŰɖ ɞɛɞɘɞɛɞɟűɑŬɠ. Ʉɖɔɐ: www.scɞpus.com 

 

ȼ ɓɘɓɚɘɞɔɟŬűɑŬ ɔɘŬ Űɖɜ ɞɛɞɘɞɛɞɟűɑŬ Űɞɡ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ŮɑɜŬɘ ˊɘɞ 

ˊɚɞɨůɘŬ Ŭˊɧ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ɔɘŬ Űɞ űɡůɘəɧ űɤŰɘůɛɧ ɛŮ Űɘɠ ŭɘɎűɞɟŮɠ ŮˊɘɗɡɛɖŰɏɠ ɜŬ 

ŬɜŬŭɘŬɛɞɟűɩɜɞɜŰŬɘ ůɡɜŮɢɩɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞ CIBSEŰɞ 1987 ˊɟɧŰŮɘɜŮ ɚɧɔɞ 

ɛɏɔɘůŰɖɠ / ŮɚɎɢɘůŰɖɠ ůɡɜɞɚɘəɐɠ űɤŰŮɘɜɧŰɖŰŬɠ ɛɘəɟɧŰŮɟɞ ɐ ɑůɞ Űɞɡ 3:1 ɛŮ Űɖ ɢɟɐůɖ 

ůɡɛˊɚɖɟɤɛŬŰɘəɞɨ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɩůŰŮ ɜŬ ŬɡɝɎɜɞɜŰŬɘ ɞɘ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ əŬɘ ɜŬ 

ŰɖɟŮɑŰŬɘ ɖ ŬɜŬɚɞɔɑŬ. ɇɞ 2006 ŮɘůɐɔŬɔŮ ɜɏɞɡɠ ɞɟɘůɛɞɨɠ ɔɘŬ Űɖɜ ɞɛɞɘɞɛɞɟűɑŬ əŬɘ Űɖɜ 

ˊɞɘəɘɚɞɛɞɟűɑŬ. ȼ ˊɞɘəɘɚɞɛɞɟűɑŬ, ˊɞɡ ŰŬɡŰɑɕŮŰŬɘ ɛŮ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ɏəűɟŬůɖ Űɖɠ 

ɞɛɞɘɞɛɞɟűɑŬɠ, ˊɟɞŰŮɑɜŮŰŬɘ ɜŬ ɛɖɜ ɝŮˊŮɟɜɎ Űɞ ɚɧɔɞ 5:1 ɔɘŬ űɡůɘəɧ űɤŰɘůɛɧ əŬɘ 3:1 

ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. ɇɞ IESNAŮˊɑůɖɠ ˊɟɞŰŮɑɜŮɘ Űɘɛɐ 3:1 ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ.  

Ƀɘ Űɘɛɏɠ Űɞɡ ɚɧɔɞɡ ɞɛɞɘɞɛɞɟűɑŬɠ ɛˊɞɟɞɨɜ ɜŬ ŮəűɟŬůŰɞɨɜ ɛŮ ŭɘŬűɞɟŮŰɘəɞɨɠ 

Űɟɧˊɞɡɠ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ůɡɢɜɎ ůɨɔɢɡůɖ. ȼ ɏəűɟŬůɖ ɤɠ ɚɧɔɞɠ ˊ.ɢ. 3:1 ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ŬˊɞˊɟɞůŬɜŬŰɞɚɘůŰɘəɐ ɧɛɤɠ əŬɘ ɖ ŮɛűɎɜɘůɖ Ůɜɧɠ ɛɧɜɞ Ŭɟɘɗɛɞɨ ɛˊɞɟŮɑ ɜŬ 

ɛˊŮɟŭɏɣŮɘ. ɇɞ IESNA ɏɢŮɘ ɡɘɞɗŮŰɐůŮɘ ˊɟɧůűŬŰŬ Űɖɜ ˊɟŬəŰɘəɐ Űɖɠ ŮɛűɎɜɘůɖɠ Ůɜɧɠ 

ɛŮɛɞɜɤɛɏɜɞɡ Ŭɟɘɗɛɞɨ ˊ.ɢ. 6,0 , ɞɟɑɕɞɜŰŬɠ Űɞɜ ɤɠ Űɖ ɛɏɔɘůŰɖ ŬˊɞŭŮəŰɐ Űɘɛɐ. ȷɡŰɧ 

ůɖɛŬɑɜŮɘ ɧŰɘ ŬɜŰɑɗŮŰŬ ɛŮ ŰŬ ˊŮɟɘůůɧŰŮɟŬ əɟɘŰɐɟɘŬ űɤŰɘůɛɞɨ, ɞɟɑɕŮŰŬɘ ŬɜɩŰŬŰɞ ɧɟɘɞ 

ɔɘŬ Űɖɜ Űɘɛɐ Ůɜɧɠ ŭŮɑəŰɖ əŬɘ ɧɢɘ əŬŰɩŰŬŰɞ. 

Ⱥˊɘˊɚɏɞɜ ɞɘ ŭɘŬűɞɟŮŰɘəɏɠ ŮəűɟɎůŮɘɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɏɜŬɠ ɚɧɔɞɠ 

ɞɛɞɘɞɛɞɟűɑŬɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ůɨɔɢɡůɖ ůŮ ɛɘŬ ŬˊɧˊŮɘɟŬ ůɨɔəɟɘůɖɠ. ȰɜŬɠ 

ɚɧɔɞɠ ɛɏůɖɠ ˊɟɞɠ ŮɚɎɢɘůŰɖɠ űɤŰŮɘɜɧŰɖŰŬɠ, ɏůŰɤ 3:1,ŭŮ ɛˊɞɟŮɑ ɜŬ ůɡůɢŮŰɘůɗŮɑ ɐ ɜŬ 

ůɡɔəɟɘɗŮɑ ŮɨəɞɚŬ ɛŮ ɏɜŬ ɚɧɔɞ ɛɏɔɘůŰɖɠ ˊɟɞɠ ŮɚɎɢɘůŰɖɠ űɤŰŮɘɜɧŰɖŰŬɠ 10:1.  

ȷəɧɛŬ, ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ɔɘŬ Űɞ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ Űɞɡ ɑŭɘɞɡ ɢɩɟɞɡ ɡˊɧ Űɘɠ 

ɑŭɘŮɠ ůɡɜɗɐəŮɠ  ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ Ŭɜ ŬɚɚɎɝŮɘ ɞ əɎɜɜŬɓɞɠ ŰɞˊɞɗɏŰɖůɖɠ Űɤɜ 

ůɖɛŮɑɤɜ ɛɏŰɟɖůɖɠ. ȰŰůɘ Ŭɜ ŰŬ ůɖɛŮɑŬ ɛɏŰɟɖůɖɠ ɏɢɞɡɜ ŬɟɢɘəɎ ŰɞˊɞɗŮŰɖɗŮɑ ůŮ ɛɑŬ 

ŭɘŬɟɟɨɗɛɘůɖ 5 x 5 ŬɚɚɎ ůŰɖ ůɡɜɏɢŮɘŬ ůŰɞ ɑŭɘɞ ŮɛɓŬŭɧ ŰɞˊɞɗŮŰɖɗɞɨɜ ˊŮɟɘůůɧŰŮɟɞɘ 
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ɛŮŰɟɖŰɏɠ ůŮ ŭɘŬɟɟɨɗɛɘůɖ 6 x 6, ɖ ɛɏɔɘůŰɖ əŬɘ ɖ ŮɚɎɢɘůŰɖ űɤŰŮɘɜɧŰɖŰŬ ŮɑɜŬɘ ˊɘɗŬɜɧ 

ɜŬ ˊɎɟɞɡɜ ˊɘɞ ŬəɟŬɑŮɠ Űɘɛɏɠ əŬɘ ůɡɜŮˊɩɠ ɜŬ ŮɛűŬɜɑɕɞɡɜ ɛɘəɟɧŰŮɟɖ ɞɛɞɘɞɛɞɟűɑŬ. 

ũŮɜɘəɎ ɧůɞ ˊɘɞ ˊɡəɜɐ ŮɑɜŬɘ ɖ ŭɘɎŰŬɝɖ ɛɏŰɟɖůɖɠ, Űɧůɞ ˊɘɞ ɛŮɔɎɚɞɠ ( ɐ ŬɜŰɑůŰɞɘɢŬ 

ɛɘəɟɧɠ) ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣŮɘ ɞ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ. ȰŰůɘ ɖ ŬɚɚŬɔɐ Űɖɠ ŭɘɎŰŬɝɖɠ 

ɛˊɞɟŮɑ ɜŬ ŭɘŬűɞɟɞˊɞɘɐůŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ Ůɚɏɔɢɞɡ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ 

əɟɘŰɖɟɑɤɜ ɞɛɞɘɞɛɞɟűɑŬɠ əɎˊɞɘɞɡ əŬɜɞɜɘůɛɞɨ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɗŬ ɏˊɟŮˊŮ ɜŬ 

ɞɟɑɕɞɜŰŬɘ əŬɘ ˊɘɞ ŬɜŬɚɡŰɘəɎ ůŰɞɡɠ əŬɜɞɜɘůɛɞɨɠ ɞɘ ůɡɜɗɐəŮɠ ɛɏŰɟɖůɖɠ ɡˊɧ Űɘɠ ɞˊɞɑŮɠ 

ɗŬ ˊɟɞəɨɣŮɘ ɖ Űɘɛɐ Űɞɡ ɚɧɔɞɡ ɞɛɞɘɞɛɞɟűɑŬɠ ˊɞɡ ɗŬ ŮɚŮɔɢɗŮɑ. 

ɄɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ɖ ŬˊŬɑŰɖůɖ ɔɘŬ ɡɣɖɚɏɠ Űɘɛɏɠ ɞɛɞɘɞɛɞɟűɑŬɠ ˊɟɏˊŮɘ 

ɜŬ ŮɑɜŬɘ ˊɎɜŰŬ ůŮ ɘůɞɟɟɞˊɑŬ ɛŮ Űɘɠ ŬɜɎɚɞɔŮɠ ŮɜŮɟɔŮɘŬəɏɠ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ŮˊɘˊŰɩůŮɘɠ Ŭˊɧ Űɖɜ ŰɞˊɞɗɏŰɖůɖ əŬɘ ɢɟɐůɖ ŮˊɘˊɟɧůɗŮŰɤɜ ůɡůŰɖɛɎŰɤɜ űɤŰɘůɛɞɨ ɔɘŬ 

Űɖɜ Ůɝɘůɞɟɟɧˊɖůɖ ɛɏɔɘůŰɤɜ əŬɘ ŮɚɎɢɘůŰɤɜ əŬɘ Űɘɛɩɜ űɤŰŮɘɜɧŰɖŰŬɠ. 

ɈˊɎɟɢɞɡɜ əŬɘ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮˊɘŭɘɩəŮŰŬɘ ɛŮ ůɢŮŰɘəɐ ŬɜɞɛɞɘɞɛɞɟűɑŬ ůŰɞ 

űɤŰɘůɛɧ Ůɜɧɠ ɢɩɟɞɡ ɧˊɤɠ ůŮ ŮəɗɏůŮɘɠ, ɛɞɡůŮɑŬ ɖ ŬəɧɛŬ əŬɘ ŬɜɎɛŮůŬ ůŮ  ŮˊɘűɎɜŮɘŮɠ 

ŮɟɔŬůɑŬɠ əŬɘ Űɞɜ ɡˊɧɚɞɘˊɞ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ɢɩɟɤɜ. ȷɡŰɧ ɔɑɜŮŰŬɘ ŮɑŰŮ ɔɘŬ ɜŬ ŰɞɜɘůŰŮɑ 

ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ, ŮɑŰŮ ɔɘŬ ɜŬ ŬɜŬŭŮɘɢɗɞɨɜ ɞɟɘůɛɏɜŮɠ ˊɚɖɟɞűɞɟɑŮɠ ŮɜŰɧɠ Űɞɡ ɞˊŰɘəɞɨ 

ˊŮŭɑɞɡ ŮɑŰŮ ŬəɧɛŬ ɔɘŬ ɜŬ ɓɞɖɗɐůŮɘ ůŰɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ŮɟɔŬɕɞɛɏɜɞɡ ůŰɖ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑ əŬɘ ůɡɜŮˊɩɠ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ. 

ɋůŰɧůɞ ŬəɧɛŬ əŬɘ ůŮ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɞ ŭŮɑəŰɖɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŭŮ ɛˊɞɟŮɑ ɜŬ 

ɝŮˊŮɟɜɎŮɘ əɎˊɞɘŮɠ Űɘɛɏɠ əŬɗɩɠ ŬɡŰɧ ˊɞɡ ˊɟɞɏɢŮɘ ŮɑɜŬɘ ɖ ɞˊŰɘəɐ ɎɜŮůɖ əŬɘ ɖ 

ɞűɗŬɚɛɞɚɞɔɘəɐ ɡɔŮɑŬ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ɢɩɟɞɡ. 

 

 

 

2.6.1.2 ɉɤɟɘəɐ ɏəűɟŬůɖ ŭŮɘəŰɩɜ űɡůɘəɞɨ űɤŰɘůɛɞɨ 

ɆŮ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɟɎɔɟŬűɞ ɛŮ ɗɏɛŬ Űɞɡɠ ˊɞůɞŰɘəɞɨɠ ŭŮɑəŰŮɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ 

ɏɔɘɜŮ ŬɜŬűɞɟɎ ůŰɞɡɠ Űɟɧˊɞɡɠ ɏəűɟŬůɖɠ Űɞɡ. ȰɜŬɠ əɞɘɜɧɠ Űɟɧˊɞɠ ɏəűɟŬůɖɠ Űɤɜ 

ŭŮɘəŰɩɜ ŮɑɜŬɘ ɖ ůɢɖɛŬŰɞˊɞɘɖɛɏɜɖ ˊŬɟɞɡůɑŬ Űɤɜ Űɘɛɩɜ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɞɘ ŭŮɑəŰŮɠ ůŰŬ 

ŭɘɎűɞɟŬ ůɖɛŮɑŬ Űɞɡ ɢɩɟɞɡ. 
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ȺɘəɧɜŬ 2.22 ï ɉɤɟɘəɐ ɏəűɟŬůɖ ˊŬɟɎɔɞɜŰŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ 

 

 

ȺɑɜŬɘ ˊɟɞűŬɜɏɠ əŬɘ ɎɛŮůŬ əŬŰŬɜɞɖŰɧ ɧŰɘ Ůűɧůɞɜ ɖ Űɘɛɐ Űɤɜ ˊɞůɞŰɘəɩɜ ŭŮɘəŰɩɜ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ ŮəűɟɎɕŮɘ Űɖɜ ˊɞůɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŮ əɎɗŮ ůɖɛŮɑɞ, ɖ 

ŭɘŬűɞɟɎ ůŰɘɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ ŮəűɟɎɕŮɘ Űɖ ŭɘŬűɞɟɎ ůŰɖɜ ˊɞůɧŰɖŰŬ Űɞɡ űɤŰɧɠ ɎɟŬ 

əŬŰɎ ɛɑŬ ɏɜɜɞɘŬ əŬɘ Űɖɜ ɞɛɞɘɞɛɞɟűɑŬ Űɞɡ űɤŰɘůɛɞɨ ůŰɞ ɢɩɟɞ. 

ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ əɎɗŮ ŭŮɑəŰɖ ŮˊɖɟŮɎɕɞɡɜ, ɧˊɤɠ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ Űɖɜ 

ɏəűɟŬůɖ Űɖɠ ɞɛɞɘɞɛɞɟűɑŬɠ ˊɞɡ ˊŬɟɏɢɞɡɜ. ȰŰůɘ ɞ ɄŬɟɎɔɞɜŰŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, 

ˊɞɡ ŮɑɜŬɘ ɏɜŬɠ ůŰŬŰɘəɧɠ ŭŮɑəŰɖɠ, ɧŰŬɜ ŮəűɟɎɕŮŰŬɘ ɢɤɟɘəɎ, ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɞɛɞɘɞɛɞɟűɑŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ, əŬŰɎ Űɖ ůŰɘɔɛɐ 

ɡˊɞɚɞɔɘůɛɞɨ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 2.22 . ȷˊɧ Űɖɜ Ɏɚɚɖ, ɞɘ ŭɡɜŬɛɘəɞɑ ŭŮɑəŰŮɠ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ, ɧˊɤɠ ɞ ŭŮɑəŰɖɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɐ ɞ ŭŮɑəŰɖɠ 

ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, ɧŰŬɜ ŮəűɟɎɕɞɜŰŬɘ ɢɤɟɘəɎ, ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ 

Űɖɜ ŭɘŬəɨɛŬɜůɖ Űɖɠ ůɡɜɞɚɘəɐɠ ŮŰɐůɘŬɠ ˊŬɟɞɡůɑŬɠ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŰɞ ɢɩɟɞ, 

ɝŮűŮɨɔɞɜŰŬɠ Ŭˊɧ Űɖɜ ɏɜɜɞɘŬ Űɖ ůɨɔəɟɘůɖɠ ŮɚɎɢɘůŰɤɜ ɛŮ ɛɏůŮɠ ɐ ɛɏɔɘůŰŮɠ Űɘɛɏɠ. 
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ȺɘəɧɜŬ 2.23 ï ɉɤɟɘəɐ ɏəűɟŬůɖ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ əŬɘ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ 

ūɤŰɘůɛɞɨ. Ʉɖɔɐ : www.scɞpus.com 

 

ɋůŰɧůɞ ɛˊɞɟɞɨɜ ɜŬ ŭɩůɞɡɜ ɛɘŬ ŭɡɜŬɛɘəɐ ŮɘəɧɜŬ Űɖɠ ɞɛɞɘɞɛɞɟűɑŬɠ ˊɞɡ Ůɜɩ 

ŬŭɡɜŬŰŮɑ ɜŬ ŭɩůŮɘ ůŰɞɘɢŮɑŬ ɔɘŬ ůŰɘɔɛɘŬɑŮɠ əŬŰŬůŰɎůŮɘɠ, ŬɜɘůɞɟɟɞˊɑŮɠ əŬɘ ŭɘŬŰŬɟɎɝŮɘɠ 

ůŰɖɜ ɞˊŰɘəɐ ɎɜŮůɖ, ɛˊɞɟŮɑ ɜŬ ˊɚɖɟɞűɞɟɐůŮɘ Űɞ ɛŮɚŮŰɖŰɐ ɔɘŬ Űɖ ˊŬɟɞɡůɑŬ Űɞɡ űɤŰɧɠ 

ůŮ ɓɎɗɞɠ ɢɟɧɜɞɡ əŬɘ ˊɧůɞ ŬɡŰɐ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ůŰɘɠ ŭɘɎűɞɟŮɠ ɗɏůŮɘɠ Űɞɡ ɢɩɟɞɡ.  

Ʉɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ ŮɑɜŬɘ əŬɘ ɖ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ɜɏɞɡ ŭŮɑəŰɖ, Űɖɠ 

ɉɤɟɘəɐɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. ȷɡŰɧɠ ɞ ŭŮɑəŰɖɠ ŮɘůɐɢɗɖəŮ Űɞ 2012 ůŰɖɜ 

ɏəŭɞůɖ LM-83 Űɞɡ IES əŬɘ ŭŮɜ ŰŬɡŰɑɕŮŰŬɘ ɛŮ Űɖ ɢɤɟɘəɐ ŬˊŮɘəɧɜɘůɖ Űɞɡ əɚŬůůɘəɞɨ 

ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ɜɤɟɑŰŮɟŬ ɞ ŭŮɑəŰɖɠ 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŮəűɟɎɕŮɘ Űɞ ˊɞůɞůŰɧ Űɞɜ ɤɟɩɜ ůŰɖ ŭɘɎɟəŮɘŬ Űɞɡ 

ɢɟɧɜɞɡ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ɖ Űɘɛɐ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ ɐ 

ɑůɖ ɛŮ Űɖɜ ŬˊŬɘŰɞɨɛŮɜɖ. ŪŮɤɟɩɜŰŬɠ ɤɠ ˊɘɞ ůɡɜɖɗɘůɛɏɜɖ ŬˊŬɘŰɞɨɛŮɜɖ Űɘɛɐ ɏɜŰŬůɖɠ 

űɤŰɘůɛɞɨ ŰŬ 300 luxəŬɘ ɤɠ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞ ŬˊŬɘŰɞɨɛŮɜɞ ˊɞůɞůŰɧ Űɞ 50% Űɤɜ 

ŮŰɐůɘɤɜ ɤɟɩɜ ŮɟɔŬůɑŬɠ, ɞ ɜɏɞɠ ŭŮɑəŰɖɠ, ˊɞɡ ɏɢŮɘ ŮɜɘŬɑŬ Űɘɛɐ ɔɘŬ əɎɗŮ ɢɩɟɞ, ŮəűɟɎɕŮɘ 

Űɞ ˊɞůɞůŰɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ əɎɗŮ ɢɩɟɞɡ ɔɘŬ Űɞ ɞˊɞɑɞ ˊɚɖɟɞɨɜŰŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ 

Űɤɜ 300 lux ɔɘŬ Űɞ 50% Űɤɜ ŮŰɐůɘɤɜ ɤɟɩɜ ŮɟɔŬůɑŬɠ. ȹɖɚŬŭɐ Ŭɜ ɖ Űɘɛɐ Űɞɡ ɜɏɞɡ 

ŭŮɑəŰɖ ɔɘŬ ɏɜŬ ɢɩɟɞ ŮɑɜŬɘ 73%, ŬɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɔɘŬ Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ ɢɩɟɞ, Űɞ 

73% Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŮˊɘŰɡɔɢɎɜŮɘ Űɘɛɏɠ űɤŰɘůɛɞɨ 300 luxŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ Űɞ 50% 

Űɤɜ ɤɟɩɜ ŮɟɔŬůɑŬɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ˊɘɞ əɎŰɤ ŮɘəɧɜŬ. 
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Daylight Autonomy (sDA) and Annual Sunlight Exposure (ASE) 
 

 

 

2.6.2 Ⱥˊɘɟɟɞɐ ŮɝɤŰŮɟɘəɐɠ ŪɏŬɠ 

 

ȼ ŮɝŬůűɎɚɘůɖ ŮɝɤŰŮɟɘəɐɠ ɗɏŬɠ əŬŰɎ Űɞ ůɢŮŭɘŬůɛɧ əŰɘɟɑɤɜ ŮˊɘůɖɛŬɑɜŮŰŬɘ Ŭˊɧ Űɞ 

ůɨůŰɖɛŬ Ŭɝɘɞɚɧɔɖůɖɠ L.E.E.D. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŮˊɘɢŮɘɟŮɑŰŬɘ ɜŬ ŮɜůɤɛŬŰɤɗŮɑ ůŰɞ 

ůɨůŰɖɛŬ ɖ ŬɜŬɛűɘůɓɐŰɖŰɖ ŮəŰɑɛɖůɖ Űɤɜ ɢɟɖůŰɩɜ ůŰɖɜ ŮɝɤŰŮɟɘəɐ ɗɏŬ.  

ɇɞ L.E.E.D. ɞɟɑɕŮɘ ɧŰɘ Űɞ 90% Űɤɜ ůɡɢɜɎ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ ɢɩɟɤɜ Ůɜɧɠ 

əŰɘɟɑɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ŮˊŬɟəɐ ŬˊŮɡɗŮɑŬɠ ɗɏŬ ˊɟɞɠ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

ɛɏůɤ Ůɜɧɠ əŬŰŬəɧɟɡűɞɡ ˊŬɟŬɗɨɟɞɡ ˊɞɡ ŰɞˊɞɗŮŰŮɑŰŬɘ ŬɜɎɛŮůŬ ůŰŬ 76 cm əŬɘ ŰŬ 228 

cm ˊɎɜɤ Ŭˊɧ Űɞ ˊɎŰɤɛŬ. ũɘŬ ɜŬ ɗŮɤɟɖɗŮɑ ŮˊŬɟəɐɠ ɖ ŮɝɤŰŮɟɘəɐ ɗɏŬ ɔɘŬ ɏɜŬ ɢɩɟɞ 

ɩůŰŮ ɜŬ ůɡɛɓɎɚŮɘ ůŰɞ ˊɞůɞůŰɧ Űɞɡ 90% ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ɘəŬɜɞˊɞɘŮɑ ŰŬ 

Ůɝɐɠ əɟɘŰɐɟɘŬ: 

- ɆŮ əɎŰɞɣɖ, ɞ ɢɩɟɞɠ ŮɑɜŬɘ ŮɜŰɧɠ Űɤɜ ɔɟŬɛɛɩɜ ɎɛŮůɖɠ ɗɏŬɠ ˊɞɡ ůɢŮŭɘɎɕɞɜŰŬɘ 

Ŭˊɧ ŰŬ ˊŬɟɎɗɡɟŬ. 

- ɆŮ Űɞɛɐ, ɛɘŬ ůɡɜŮɢɐɠ ŮɡɗŮɑŬ ɔɟŬɛɛɐ ɛˊɞɟŮɑ ɜŬ ůɢŮŭɘŬůŰŮɑ Ŭˊɧ Űɞ ɢɩɟɞ ɤɠ Űɞ 

ˊŬɟɎɗɡɟɞ. 
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- Ƀɘ ɔɟŬɛɛɏɠ ŬɡŰɏɠ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŭɘɏɟɢɞɜŰŬɘ Ŭˊɧ ŮůɤŰŮɟɘəɞɨɠ ɡŬɚɞˊɑɜŬəŮɠ. 

 

ȳˊɤɠ ɏɢŮɘ ůɐɛŮɟŬ, ŬɡŰɧ Űɞ əɟɘŰɐɟɘɞ ɏɢŮɘ ůɖɛŬɜŰɘəɎ ɛŮɘɞɜŮəŰɐɛŬŰŬ. ȰɜŬ Ŭˊɧ ŬɡŰɎ 

ŮɑɜŬɘ ɧŰɘ ɖ Ůˊɘɟɟɞɐ Űɞɡ Ůɜ ɚɧɔɤ ŭŮɑəŰɖ ŮɚŬŰŰɩɜŮŰŬɘ ůɖɛŬɜŰɘəɎ ɧŰŬɜ ɞɘ ůɡůəŮɡɏɠ 

ůəɑŬůɖɠ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰŬ ˊŬɟɎɗɡɟŬ ŮɑɜŬɘ ůɡɢɜɎ ůŮ ɢɟɐůɖ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ 

ɗɎɛɓɤůɖɠ. ȸŬůɘəɧŰŮɟɞ ɧɛɤɠ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ˊɏɟŬ Ŭˊɧ Űɖɜ ŮɝŬůűɎɚɘůɖɠ Űɖɠ 

ŮɝɤŰŮɟɘəɐɠ ɗɏŬɠ, ůɖɛŬɜŰɘəɧ ɟɧɚɞ ˊŬɑɕɞɡɜ ɖ ɏəŰŬůɖ əŬɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ŬɡŰɐɠ. ȰɢŮɘ 

ˊŬɟŬŰɖɟɖɗŮɑ ŭɘŬűɞɟɞˊɞɑɖůɖ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɞˊŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɧŰŬɜ ɖ 

ɗŮɎ ˊŮɟɘəɚŮɑŮɘ ɛŮɔɎɚŮɠ ɐ ɛɘəɟɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ əŬɘ ɧŰŬɜ ˊŮɟɘɏɢŮɘ űɡůɘəɎ ŰɞˊɑŬ ɐ 

ŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ.  

ȼ ůɡɛɓɞɚɐ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ɗɏŬɠ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ɞˊŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Ůɜɧɠ 

ɢɩɟɞɡ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ əŬɘ ɜŬ ɗŮůˊɘůŰɞɨɜ ŬˊŬɘŰɞɨɛŮɜŮɠ Űɘɛɏɠ. 

ɋůŰɧůɞ ɏɢŮɘ ůɡɜŭŮɗŮɑ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ɏɚɚɤɜ ŭŮɘəŰɩɜ ɧˊɤɠ ŬɡŰɩɜ Űɖɠ 

ɗɎɛɓɤůɖɠ. ȷˊɧ Űɞ 1972 ɞ Hopkinson ɏɢŮɘ ˊŬɟŬŰɖɟɐůŮɘ ɧŰɘ ɖ ˊŬɟɞɢɐ ɗɏŬɠ ɛŮ 

ŮɜŭɘŬűɏɟɞɡůŮɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ ɏɜŬ ˊɞɚɨ űɤŰŮɘɜɧ ˊŬɟɎɗɡɟɞ, ŬɨɝŬɜŮ ůɖɛŬɜŰɘəɎ Űɖɜ 

Ŭɜɞɢɐ Űɤɜ Ŭɜɗɟɩˊɤɜ ůŮ ɗɎɛɓɤůɖ
28
.ɇɞ 2005 ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɏɜŬ ŭɘˊɚɧ ˊŮɑɟŬɛŬ 

Ŭˊɧ Űɞɡɠ N. TuaycharoenəŬɘ P. Trezenga ůŮ ɛɑŬ ŬˊɧˊŮɘɟŬ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ŬɚɚɎ əŬɘ 

ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ ɖ Ůˊɘɟɟɞɐ Űɖɠ ɗɏŬɠ ůŰɖɜ ɏɜŰŬůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ ɗɎɛɓɤůɖɠ. 

ɀɑŬ Ůˊɘˊɚɏɞɜ ˊŬɟɎɛŮŰɟɞɠ, Űɞ Ůɨɟɞɠ ŭɘŬəɨɛŬɜůɖɠ Űɖɠ ɏɜŰŬůɖɠ Űɞɡ űɤŰɧɠ, ɚɐűɗɖəŮ 

ɡˊɧɣɖ ɤůŰɧůɞ ɖ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ ɗɏŬɠ ɐŰŬɜ ŬɜŮɝɎɟŰɖŰɖ ˊŬɟɎɛŮŰɟɞɠ əŬɘ ɏŰůɘ 

ŬɝɑɕŮɘ ɜŬ ŬɜŬɚɡɗŮɑ ˊŮɟŬɘŰɏɟɤ. 

ɆŰɞ əŰɑɟɘɞ Arts TowerŰɞɡ ˊŬɜŮˊɘůŰɖɛɑɞɡ Űɞɡ Sheffield, 20 ɞɟɧűɤɜ, ɖ ˊŬɟŮɢɧɛŮɜɖ 

ɗɏŬ ˊɞɘəɑɚŮɘ Ŭˊɧ ŰŮŰɟɘɛɛɏɜɞ ŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɤɠ ˊɎɟəŬ ɛŮ ŭŮɜŭɟɩŭŮɘɠ ŮəŰɎůŮɘɠ. 

ȷəɧɛŬ Űɞ ɞˊŰɘəɧ ˊŮŭɑɞ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ˊɞɚɨ əɞɜŰɘɜɧ ɔɘŬ Űɞɡɠ ɢŬɛɖɚɧŰŮɟɞɡɠ ɞɟɧűɞɡɠ 

ɤɠ ˊɞɚɨ ɛŬəɟɘɜɧ ɔɘŬ Űɞɡɠ ɡɣɖɚɧŰŮɟɞɡɠ. ȰŰůɘ ŮˊɘɚɏɢɗɖəŬɜ ˊŬɜɞɛɞɘɧŰɡˊŬ ŭɤɛɎŰɘŬ, 

ɛŮ əɞɘɜɐ ŭɘŬɛɧɟűɤůɖ ůŮ ŭɘɎűɞɟŬ ůɖɛŮɑŬ Űɞɡ əŰɘɟɑɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŬɟŮɢɧɛŮɜɖ 

ɗɏŬ. 
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ȺɘəɧɜŬ 2.25 - ɇɞ əŰɑɟɘɞ ArtsTower. Ʉɖɔɐ : Tuaycharonen N. & Trezenga P.R., View and comfort glare 

from windows, Lighting Research and Technology (2007) 39: 185 

 

 

ȷɟɢɘəɎ ɔɘŬ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɖ ɗɏŬ ɕɖŰɐɗɖəŮ Ŭˊɧ Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ůŰɞ ˊŮɑɟŬɛŬ ɜŬ 

Ŭɝɘɞɚɞɔɐůɞɡɜ ůŰɖ əɚɑɛŬəŬ 10 ɛɞɜɎŭɤɜ ŰŬ ŭɘɎűɞɟŬ ŰɞˊɑŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɜ ɤɠ 

ŮɝɤŰŮɟɘəɐ ɗɏŬ. ɈˊɞɚɞɔɑůŰɖəŮ ɖ ɛɏůɖ ɓŬɗɛɞɚɞɔɑŬ əɎɗŮ ɗɏŬɠ ɛŮ Űɖ ɛɘəɟɧŰŮɟɖ ( ɛɏůɖ 

Űɘɛɐ - 1.83) ɜŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɔɘŬ ɏɜŬɜ Űɞɑɢɞ ɛŮ ŮɚɎɢɘůŰɖ ɢɟɤɛŬŰɘəɐ ŭɘŬəɨɛŬɜůɖ əŬɘ 

Űɖ ɛŮɔŬɚɨŰŮɟɖ ɔɘŬ (ɛɏůɖ Űɘɛɐ  - 5.56) ɔɘŬ ɛɘŬ ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ ɗɏŬ ɛŮ ɛŮɔɎɚɖ 

ˊɞɘəɘɚɑŬ ɢɟɤɛɎŰɤɜ əŬɘ ɡɚɘəɩɜ, ůɨɜɗŮŰɖ, Űɧůɞ ɛŮ űɡůɘəɧ ɧůɞ əŬɘ ɛŮ ŬɜɗɟɤˊɞɔŮɜɏɠ 

ˊŮɟɘɓɎɚɚɞɜ. ȷɡŰɏɠ ɞɘ ŭɨɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɞ ˊɟɩŰɞ ůəɏɚɞɠ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ. 



61 
 

Ɇəɞˊɧɠ ɐŰŬɜ ɜŬ ŮɟŮɡɜɖɗŮɑ Ŭɜ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɖɠ ɗɏŬɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ɞˊŰɘəɐ 

ɧɢɚɖůɖ ɚɧɔɤ ɗɎɛɓɤůɖɠ. 

 

ȺɘəɧɜŬ 2.26 - Ƀɘ 10 ŭɘŬűɞɟŮŰɘəɏɠ ůəɖɜɏɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ Ŭˊɧ ŰŬ ˊŬɟɎɗɡɟŬ ɛŮ űɗɑɜɞɡůŬ ůŮɘɟɎ 

ɧůɞ ŬűɞɟɎ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊŬɟŮɢɧɛŮɜɖɠ ɗɏŬɠ.. Ʉɖɔɐ : Tuaycharonen N. & Trezenga P.R., View 

and comfort glare from windows, Lighting Research and Technology (2007) 39: 185 
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Ƀɘ ůɡɛɛŮŰɏɢɞɜŰŬɠ ŭɘŬɛɞɘɟɎůŰɖəŬɜ ůŮ 3 ŭɤɛɎŰɘŬ ɛŮ Űɘɠ Ůɝɐɠ ůɡɜɗɐəŮɠ ɗɏŬɠ: 

- ɀɖŭŮɜɘəɐ ɗɏŬ, Ŭˊɧ ɏɜŬ ˊŬɟɎɗɡɟɞ əŬɚɡɛɛɏɜɞ ɛŮ ɖɛɘŭɘŬűŬɜɏɠ ɢŬɟŰɑ. 

- ɇɖ ɢŮɘɟɧŰŮɟŬ ɓŬɗɛɞɚɞɔɖɛɏɜɖ ɗɏŬ. 

- ɇɖɜ əŬɚɨŰŮɟŬ ɓŬɗɛɞɚɞɔɖɛɏɜɖ ɗɏŬ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ɔɘŬ Űɞ ŭŮɨŰŮɟɞ əɞɛɛɎŰɘ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ, ůəɞˊɧɠ ɐŰŬɜ ɜŬ ůɡɔəɟɘɗŮɑ ɖ 

Ůˊɘɟɟɞɐ: Ŭ) ɛŮŰŬɝɨ ɗɏŬɠ űɡůɘəɞɨ əŬɘ ŬɜɗɟɤˊɞɔŮɜɞɨɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ɓ) ɛŮŰŬɝɨ 

ɗɏŬɠ ˊɞɡ ůɡɜŭɡɎɕŮɘ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊɞůŰɎůŮɘɠ ( ˊɟɞůəɐɜɘɞ, ɛɏůɖ ŬˊɧůŰŬůɖ, 

ɛŬəɟɘɜɐ ŬˊɧůŰŬůɖ əŬɘ ɞɡɟŬɜɧɠ) əŬɘ ɗɏŬɠ ɛŮ ůŰŬɗŮɟɐ ɛɏůɖ ŬˊɧůŰŬůɖ. 

ȰŰůɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŮɘəɧɜŮɠ ˊɞɡ ůɡɜŭɡɎɕɞɡɜ ŬɜɎ ŭɨɞ ŰŬ 4 ŬɡŰɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

 

ȺɘəɧɜŬ 2.27 - Ƀɘ ůəɖɜɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɞ ŭŮɨŰŮɟɞ əɞɛɛɎŰɘ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ. Ʉɖɔɐ : 

Tuaycharonen N. & Trezenga P.R., View and comfort glare from windows, Lighting Research and 

Technology (2007) 39: 185 

 

ɆŰɖɜ Ŭɝɘɞɚɧɔɖůɖ, ɡˊŮɟŮɑɢŬɜ ůŬűɩɠ ɞɘ ůəɖɜɏɠ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɛŮ 

ŬɡŰɐ ɛŮ Űɞ ůɡɜŭɡŬůɛɧ ŬˊɞůŰɎůŮɤɜ ɜŬ ɡˊŮɟɏɢŮɘ ŮɚɎɢɘůŰŬ ŬɡŰɐɠ ɛŮ ɛɧɜɞ ŬˊɧůŰŬůɖ 

ɗɏŬůɖɠ (5.49 əŬɘ 5.36 ŬɜŰɑůŰɞɘɢŬ). ȷɜɎɚɞɔŬ ŬɝɘɞɚɞɔɐɗɖəŬɜ əŬɘ ɞɘ ůəɖɜɏɠ 

ŬɜɗɟɤˊɞɔŮɜɞɨɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ( 2.79 əŬɘ 2.64 ŬɜŰɑůŰɞɘɢŬ) ŬɚɚɎ ɛŮ ůŬűɩɠ 

ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ. 
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ȾŬɘ ůŰŬ ŭɨɞ əɞɛɛɎŰɘŬ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ ɕɖŰɐɗɖəŮ Ŭˊɧ Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɜŬ 

əɞɘŰɎɝɞɡɜ ɔɘŬ 30 ŭŮɡŰŮɟɧɚŮˊŰŬ ůŰɞ əɏɜŰɟɞ Űɞɡ ˊŬɟŬɗɨɟɞɡ əŬɘ ɛŮŰɎ ɜŬ Ŭɝɘɞɚɞɔɐůɞɡɜ 

Űɖɜ ɗɎɛɓɤůɖ ˊɞɡ ŬɜŰɘɚŬɛɓɎɜɞɜŰŬɜ, ůŮ ɛɑŬ əɚɑɛŬəŬ Ŭˊɧ ŬɜŮˊŬɑůɗɖŰɖ ɤɠ Ŭɜɡˊɧűɞɟɖ 

ɛŮ ŬɟəŮŰɞɨɠ ŮɜŭɘɎɛŮůɞɡɠ ɢŬɟŬəŰɖɟɘůɛɞɨɠ.  

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ˊɟɩŰɞɡ ˊŮɘɟɎɛŬŰɞɠ ɏŭŮɘɝŬɜ ɧŰɘ ɖ ɗɎɛɓɤůɖ ɔɘɜɧŰŬɜ 

ɚɘɔɧŰŮɟɞ ŬɘůɗɖŰɐ ɧůɞ ŬɡɝŬɜɧŰŬɜ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɖɠ ɗɏŬɠ ɛŮ ůŬűɐɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ 

ɛŮŰŬɝɨ Űɤɜ Űɟɘɩɜ ůəɖɜɩɜ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ əŬɘ Űɖɠ ŬɜŬűŮɟɧɛŮɜɖɠ ɗɎɛɓɤůɖɠ. 

ȺɜŭɘŬűɏɟɞɜ ˊŬɟɞɡůɘɎɕɞɡɜ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ŭŮɨŰŮɟɞɡ əɞɛɛŬŰɘɞɨ Űɞɡ 

ˊŮɘɟɎɛŬŰɞɠ. ɆɨɛűɤɜŬ ɛŮ ŬɡŰɎ: ŰŬ űɡůɘəɎ ŰɞˊɑŬ ůɡɜŭɏɞɜŰŬɘ ɛŮ ůŬűɩɠ ˊɘɞ ŬɜŮəŰɐ 

ɗɎɛɓɤůɖ ůŮ ůɢɏůɖ ɛŮ ŰŬ ŬɜɗɟɤˊɞɔŮɜɐ ɧˊɤɠ əŬɘ ɞɘ ŭɘɎűɞɟŮɠ ŬˊɞůŰɎůŮɘɠ ɗɏŬůɖɠ ůŮ 

ůɢɏůɖ ɛŮ Űɖ ůŰŬɗŮɟɐ ŬˊɧůŰŬůɖ. 

ɀɘŬ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ ɗɏŬɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ Ŭˊɧ ŰŬ 

ůɡɜŭɡŬůŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ: 

- ɇɞ űɡůɘəɧ Űɞˊɑɞ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊɞůŰɎůŮɘɠ ɗɏŬůɖɠ ˊɟɞəŬɚɞɨůŮ ɚɘɔɧŰŮɟɖ 

ɗɎɛɓɤůɖ ůŮ ůɢɏůɖ ɛŮ Űɞ űɡůɘəɧ Űɞˊɑɞ ůŰŬɗŮɟɐɠ ŬˊɧůŰŬůɖɠ ɗɏŬůɖɠ. 

- ɇɞ ŬɜɗɟɤˊɞɔŮɜɏɠ Űɞˊɑɞ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊɞůŰɎůŮɘɠ ɗɏŬůɖɠ ˊɟɞəŬɚɞɨůŮ 

ɚɘɔɧŰŮɟɖ ɗɎɛɓɤůɖ ůŮ ůɢɏůɖ ɛŮ Űɞ ŬɜɗɟɤˊɞɔŮɜɏɠ Űɞˊɑɞ ůŰŬɗŮɟɐɠ ŬˊɧůŰŬůɖɠ 

ɗɏŬůɖɠ. 

- ɇɞ űɡůɘəɧ Űɞˊɑɞ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊɞůŰɎůŮɘɠ ɗɏŬůɖɠ ˊɟɞəŬɚɞɨůŮ ɚɘɔɧŰŮɟɖ 

ɗɎɛɓɤůɖ ůŮ ůɢɏůɖ ɛŮ Űɞ ŬɜɗɟɤˊɞɔŮɜɏɠ Űɞˊɑɞ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊɞůŰɎůŮɘɠ 

ɗɏŬůɖɠ. 

- ɇɞ űɡůɘəɧ Űɞˊɑɞ ůŰŬɗŮɟɐɠ ŬˊɧůŰŬůɖɠ ɗɏŬůɖɠ ˊɟɞəŬɚɞɨůŮ ɚɘɔɧŰŮɟɖ ɗɎɛɓɤůɖ 

ůŮ ůɢɏůɖ ɛŮ Űɞ ŬɜɗɟɤˊɞɔŮɜɏɠ Űɞˊɑɞ ůŰŬɗŮɟɐɠ ŬˊɧůŰŬůɖɠ ɗɏŬůɖɠ. 

- ȳˊɤɠ ŬɜŬɛɏɜŮŰŬɘ Űɞ űɡůɘəɧ Űɞˊɑɞ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊɞůŰɎůŮɘɠ ɗɏŬůɖɠ 

ˊɟɞəŬɚɞɨůŮ ůɖɛŬɜŰɘəɎ ɚɘɔɧŰŮɟɖ ɗɎɛɓɤůɖ ůŮ ůɢɏůɖ ɛŮ Űɞ ŬɜɗɟɤˊɞɔŮɜɏɠ 

Űɞˊɑɞ ůŰŬɗŮɟɐɠ ŬˊɧůŰŬůɖɠ ɗɏŬůɖɠ. 

- ɇɞ ŬɜɗɟɤˊɞɔŮɜɏɠ Űɞˊɑɞ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊɞůŰɎůŮɘɠ ɗɏŬůɖɠ əŬɘ Űɞ űɡůɘəɧ 

Űɞˊɑɞ ůŰŬɗŮɟɐɠ ŬˊɧůŰŬůɖɠ ɗɏŬůɖɠ ŭŮɜ ˊŬɟɞɡůɑŬɕŬɜ ɛŮɔɎɚŮɠ ŭɘŬűɞɟɏɠ ɧůɞ 

ŬűɞɟɎ ůŰɖɜ ˊɟɞəŬɚɞɨɛŮɜɖ ɗɎɛɓɤůɖ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ ŬɡŰɎ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗɞɨɜ. ɀɏůŬ 

Ŭˊɧ ɛɘŬ ůŰŬŰɘůŰɘəɐ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɡˊŮɟɓŬɑɜŮɘ ŰŬ ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ, əŬŰɏɚɖɝŬɜ ůŮ ɛɘŬ ŮɛˊŮɘɟɘəɐ Ůɝɑůɤůɖ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ Ůɜɧɠ ˊɟŬəŰɘəɞɨ 

əŬɜɧɜŬ. ȷɜ ɗŮɤɟɐůɞɡɛŮ ɧŰɘ ɤɠ IVɞɟɑɕŮŰŬɘ ɖ Űɘɛɐ Űɞɡ ŮɜŭɘŬűɏɟɞɜŰɞɠ Űɖɠ ɗɏŬɠ, ɛŮ ɛɘŬ 
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əɚɑɛŬəŬ Ŭˊɧ 0 ɤɠ 6 ɧˊɞɡ Űɞ 0 ɗŮɤɟŮɑŰŬɘ ɖ ɏɚɚŮɘɣɖ ɗɏŬɠ, Űɞ 1 ˊɞɚɨ ɛɘəɟɧ ŮɜŭɘŬűɏɟɞɜ 

əŬɘ 6 ˊɞɚɨ ɛŮɔɎɚɞ ŮɜŭɘŬűɏɟɞɜ, ɖ Ůɝɑůɤůɖ ɞɟɑůŰɖəŮ ɤɠ Ůɝɐɠ: 

 

DGIô = DGI ï IV  

 

 

ȳˊɞɡ: 

- DGIô ɞ Űɟɞˊɞˊɞɘɖɛɏɜɞɠ ɔɘŬ Űɖɜ Ůˊɘɟɟɞɐ Űɖɠ ɗɏŬɠ ˊŬɟɎɔɞɜŰŬɠ ɗɎɛɓɤůɖɠ əŬɘ 

- DGIɞ ŬɟɢɘəɎ ɡˊɞɚɞɔɘůɛɏɜɞɠ ˊŬɟɎɔɞɜŰŬɠ ɗɎɛɓɤůɖɠ. 

 

ȼ ŬɝɘɞˊɘůŰɑŬ Űɖɠ Ůɝɑůɤůɖɠ ŬɡŰɐɠ ŭŮɜ ɏɢŮɘ ŮˊŬɚɖɗŮɡŰŮɑ ůŮ ˊŮɟŬɘŰɏɟɤ ˊŮɘɟɎɛŬŰŬ. 

ȹŮɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ əɞɘɜɐ ˊɟŬəŰɘəɐ əŬɘ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɚɖűɗŮɑ ɡˊɧɣɖ ůŰɞ 

ůɢŮŭɘŬůɛɧ. ɋůŰɧůɞ ŮɑɜŬɘ Ŭˊɧ Űɘɠ ˊɟɩŰŮɠ ˊɟɞůˊɎɗŮɘŮɠ ˊɞůɞŰɘəɞˊɞɑɖůɖɠ Űɖɠ ɗɏŬɠ əŬɘ 

ˊŬɟɞɡůɘɎɕŮɘ ɛɑŬ ˊɟɞůɏɔɔɘůɖ ɔɘŬ Űɞɜ Űɟɧˊɞ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɔɑɜŮɘ, 

ŬɜŬɔɜɤɟɑɕɞɜŰŬɠ Űɖɜ ɡˊɞəŮɘɛŮɜɘəɧŰɖŰŬ Űɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ əŬɘ Űɖɜ ˊɞɚɨ ůɖɛŬɜŰɘəɐ 

ŬɚɚɎ ˊɞɚɨ ŭɨůəɞɚŬ ɛŮŰɟɐůɘɛɖ Ůˊɘɟɟɞɐ Űɖɠ. 

ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ Ŭɜ əŬɘ ŭŮɜ ɏɢŮɘ ŮˊɘŰŮɡɢɗŮɑ ůɖɛŬɜŰɘəɐ ˊɟɧɞŭɞɠ 

ůŰɖɜ ɛŬɗɖɛŬŰɘəɐ ɏəűɟŬůɖ Űɖɠ ŮɝɤŰŮɟɘəɏɠ ɗɏŬɠ ŮɑɜŬɘ ˊɞɚɡɎɟɘɗɛŮɠ ɞɘ ŬɜŬűɞɟɏɠ ůŰŬ 

ŮɡŮɟɔŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ Űɖɠ ɕɤɐɠ əŬɘ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɤɜ 

Ŭɜɗɟɩˊɤɜ ɧˊɤɠ ůŰɖɜ ɣɡɢɞɚɞɔɘəɐ ɡɔŮɑŬ, Űɖɜ ŬɜɎɟɟɤůɖ Ŭˊɧ ŰɟŬɨɛŬŰŬ, Űɖɜ 

ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɖɠ ŮɟɔŬůɑŬɠ ə.ɚˊ.   

 

2.6.3 ȹŮɑəŰŮɠ ŪɎɛɓɤůɖɠ 

 

2.6.3.1 ŪɎɛɓɤůɖ ï ũŮɜɘəɎ ɆŰɞɘɢŮɑŬ 

 

ɋɠ ɗɎɛɓɤůɖ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Űɞ űŬɘɜɧɛŮɜɞ əŬŰɎ ɞˊɞɑɞ ɖ ˊŬɟɞɡůɑŬ ɛŮɔɎɚɖɠ ɏɜŰŬůɖɠ 

űɤŰɘůɛɞɨ ɐ ɖ ɛŮɔɎɚɖ ŬɜɞɛɞɘɞɛɞɟűɑŬ Űɞɡ űɤŰɘůɛɞɨ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ Ůɜɧɠ 

ˊŬɟŬŰɖɟɖŰɐ, ŭɘŬŰŬɟɎůůɞɡɜ Űɖɜ ɞˊŰɘəɐ ɎɜŮůɖ. ɋɠ Ůə ŰɞɨŰɞɡ, ŮɝŬɟŰɎŰŬɘ əɡɟɑɤɠ Ŭˊɧ 

Űɖɜ əŬŰŬɜɞɛɐ Űɖɠ űɤŰŮɘɜɧŰɖŰŬɠ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ. ȼ əŬŰŬɜɞɛɐ ŬɡŰɐ 

ŭŮɜ ŮəűɟɎɕŮŰŬɘ Ŭˊɧ Űɞɡɠ ˊɞůɞŰɘəɞɨɠ ŭŮɑəŰŮɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ
33
. ɋůŰɧůɞ ŭŮɜ 

ŮəűɟɎɕŮŰŬɘ ɞɨŰŮ Ŭˊɧ Űɞɡɠ ŭŮɑəŰŮɠ ɞɛɞɘɞɛɞɟűɑŬɠ űɤŰɘůɛɞɨ ɛɘŬɠ əŬɘ ŬɡŰɞɑ ŮəűɟɎɕɞɡɜ 

Űɖɜ ɞɛɞɘɞɛɞɟűɑŬ Űɞɡ űɤŰɘůɛɞɨ ˊɞɡ əŬŰŬűɗɎɜŮɘ ůŮ ɛɑŬ ŮˊɘűɎɜŮɘŬ ŬɜŬűɞɟɎɠ. ȼ 

ɗɎɛɓɤůɖ ɧɛɤɠ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɖɜ ŬɜɞɛɞɘɞɛɞɟűɑŬ əŬɘ Űɖɜ ɏɜŰŬůɖ Űɞɡ űɤŰɧɠ ˊɞɡ 
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űɗɎɜŮɘ ůŰŬ ɛɎŰɘŬ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ, ůɡɜŮˊɩɠ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ůɡůɢŮŰɘůɗŮɑ ɛŮ 

ɘəŬɜɞˊɞɘɖŰɘəɧ Űɟɧˊɞ ɛŮ ŬɡŰɞɨɠ Űɞɡɠ ŭŮɑəŰŮɠ. 

ȼ ɗɎɛɓɤůɖ ůɡɜɐɗɤɠ ɢɤɟɑɕŮŰŬɘ ůŮ ɎɛŮůɖ əŬɘ ɏɛɛŮůɖ
34
. ȼ ɎɛŮůɖ ɗɎɛɓɤůɖ 

ŭɘŬɢɤɟɑɕŮŰŬɘ ůŮ ɗɎɛɓɤůɖ ŭɡůűɞɟɑŬɠ ɧɟŬůɖɠ əŬɘ ɗɎɛɓɤůɖ ŬŭɡɜŬɛɑŬɠ ɧɟŬůɖɠ. ȼ 

ɗɎɛɓɤůɖ ŬŭɡɜŬɛɑŬɠ ɧɟŬůɖɠ ŬɚɚɞɘɩɜŮɘ ŬɘůɗɖŰɎ Űɖɜ ɧɟŬůɖ, ɛŮɘɩɜɞɜŰŬɠ Űɖɜ ŬɜŰɑɗŮůɖ 

Űɖɠ ŮɘəɧɜŬɠ ˊɞɡ ůɢɖɛŬŰɑɕŮɘ ɞ ŬɛűɘɓɚɖůŰɟɞŮɘŭɐɠ ɚɧɔɤ Űɖɠ ˊŬɟɞɡůɑŬɠ ɛɘŬɠ ˊɞɚɨ 

ŭɡɜŬŰɐɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ. ȷɜŰɑɗŮŰŬ, ɖ ɗɎɛɓɤůɖ 

ŭɡůűɞɟɑŬɠ ŮɑɜŬɘ ŬˊɚɎ ŮɜɞɢɚɖŰɘəɐ, Ŭɜ əŬɘ ɞűŮɑɚŮŰŬɘ ůŰɞɜ ɑŭɘɞ ɚɧɔɞ. ȳŰŬɜ ŬɡɝɎɜŮŰŬɘ ɖ 

ɏɜŰŬůɖ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ ɖ ɗɎɛɓɤůɖ ŭɡůűɞɟɑŬɠ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ 

ɗɎɛɓɤůɖ ŬŭɡɜŬɛɑŬɠ ɧɟŬůɖɠ. 

 

ȺɘəɧɜŬ 2.28 - ŪɎɛɓɤůɖ ȹɡůűɞɟɑŬɠ ȳɟŬůɖɠ Ʉɖɔɐ : 

http://www.fsec.ucf.edu/en/consumer/buildings/basics/windows/how/images 

 

ȺɘəɧɜŬ 2.29 - ŪɎɛɓɤůɖ ȷŭɡɜŬɛɑŬɠ ȳɟŬůɖɠ. Ʉɖɔɐ :  

http://www.fsec.ucf.edu/en/consumer/buildings/basics/windows/how/images 

http://www.fsec.ucf.edu/en/consumer/buildings/basics/windows/how/images
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ȼ ɏɛɛŮůɖ ɗɎɛɓɤůɖ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɖɜ ŬɜɎəɚŬůɖ ɛɘŬɠ ɏɜŰɞɜɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ 

ˊɎɜɤ ůŮ ɛɑŬ ŮˊɘűɎɜŮɘŬ. ɇɞ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞ ˊŬɟɎŭŮɘɔɛŬ ŮɑɜŬɘ ɧŰŬɜ Űɞ űɤɠ ˊɞɡ 

ˊɏűŰŮɘ ůŮ ɛɑŬ ɞɗɧɜɖ ŭɡůɢŮɟŬɑɜŮɘ Űɖɜ ˊŬɟŬŰɐɟɖůɖ Űɖɠ ŮɘəɧɜŬɠ ˊɞɡ ɛŮŰŬŭɑŭŮɘ ɖ ɞɗɧɜɖ.  

 

 

ȺɘəɧɜŬ 2.30  ȰɛɛŮůɖ ɗɎɛɓɤůɖ. Ʉɖɔɐ:http://www.ies.org/lighting/images/office-screen-glare.jpg 

 

ȿɧɔɤ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ ɗɎɛɓɤůɖɠ ůŰɞɡɠ 

ɡˊɎɟɢɞɜŰŮɠ əŬɘ ůŰɞɡɠ ůɢŮŭɘŬɕɧɛŮɜɞɡɠ ɢɩɟɞɡɠ, Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Ůɜɧɠ 

ŭŮɑəŰɖ ɔɘŬ Űɖɜ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ ɗɎɛɓɤůɖɠ ŮɑɜŬɘ ɛŮɔɎɚɞ Ůŭɩ əŬɘ ŬɟəŮŰɎ ɢɟɧɜɘŬ. 

ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ŬɜɎɔəɖ ɔɘŬ ˊɞůɞŰɘəɞˊɞɑɖůɖ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɗɎɛɓɤůɖ ŭɡůűɞɟɑŬɠ 

əŬɘ ɧɢɘ ɛŮ Űɖ ɗɎɛɓɤůɖ ŬŭɡɜŬɛɑŬɠ ɧɟŬůɖɠ. ȷűŮɜɧɠ ɖ ŬŭɡɜŬɛɑŬ ɧɟŬůɖɠ ŮɑɜŬɘ ŬˊɧɚɡŰɖ 

əŬɘ ŭŮɜ ɡˊɎɟɢŮɘ ɚɧɔɞɠ ɜŬ ɛŮŰɟɖɗŮɑ əŬɘ ŬűŮŰɏɟɞɡ ɖ ˊɟɧɓɚŮɣɖ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɖɠ 

ŭɡůűɞɟɑŬɠ ˊɟɞűŬɜɩɠ ŮˊŬɟəŮɑ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɖɠ ŬŭɡɜŬɛɑŬɠ ɧɟŬůɖɠ. 

ɀŬɕɑ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ɢɟɐůɖɠ ɡŬɚɞˊɘɜɎəɤɜ ůŰŬ əŮɚɨűɖ Űɤɜ əŰɘɟɑɤɜ, ˊɞɡ 

ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɖ ůɨɔɢɟɞɜɖ ŬɟɢɘŰŮəŰɞɜɘəɐ, ŬɡɝɎɜŮŰŬɘ əŬɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ 

ˊɟɧɓɚŮɣɖ əŬɘ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ ɗɎɛɓɤůɖɠ. ɆŰɖɜ ˊɎɟɞŭɞ Űɤɜ ŮŰɩɜ, ɏɢɞɡɜ ɔɑɜŮɘ 

ŬɟəŮŰɏɠ ˊɟɞůˊɎɗŮɘŮɠ ɩůŰŮ ɜŬ ɔɑɜɞɡɜ ŮűɘəŰɏɠ ˊɞůɞŰɘəɏɠ ˊɟɞɓɚɏɣŮɘɠ Űɖɠ ɗɎɛɓɤůɖɠ, 

əɎɗŮ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ ɡˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɐəŮɠ ɔɘŬ ŭɘŬűɞɟŮŰɘəɧ ůəɞˊɧ. ɋůŰɧůɞ ŭŮɜ 

ɏɢŮɘ ɔɑɜŮɘ ůɖɛŬɜŰɘəɐ ˊɟɧɞŭɞɠ ɧůɞ ŬűɞɟɎ ůŰɖ ůɨɔəɟɘůɖ ɛŮŰŬɝɨ ɧɚɤɜ ŬɡŰɩɜ əŬɘ Űɞɜ 

əŬɗɞɟɘůɛɧ Űɞɡ ˊŮŭɑɞɡ ŮűŬɟɛɞɔɐɠ Űɞɡ əŬɗŮɜɧɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮˊɘəɟŬŰŮɑ ůɨɔɢɡůɖ 

ɧůɞ ŬűɞɟɎ ůŰɖɜ Ůˊɘɚɞɔɐ Űɞɡ əŬŰɎɚɚɖɚɞɡ ŭŮɑəŰɖ ɗɎɛɓɤůɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ 

ŬəɧɛŬ əŬɘ ůŰɖ Ŭˊɞűɡɔɐ ɢɟɐůɖɠ əɎˊɞɘɞɡ Ŭˊɧ ŬɡŰɞɨɠ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ Űɞ 

ˊŬɟɎŭŮɘɔɛŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ŭɝɘɞɚɧɔɖůɖɠ LEED ˊɞɡ ŬˊɞűŮɨɔŮɘ ŮɜŰŮɚɩɠ Űɖ ɢɟɐůɖ 

əɎˊɞɘɞɡ ŭŮɑəŰɖ
35
. ȼ ɛɧɜɖ əɞɘɜɎ ŬˊɞŭŮəŰɐ əŬɘ ŭɘŬŭŮŭɞɛɏɜɖ ůŰɟŬŰɖɔɘəɐ ɔɘŬ Űɖɜ 
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Ŭˊɞűɡɔɐ Űɖɠ ɗɎɛɓɤůɖɠ ŮɑɜŬɘ ˊɟɞůŰŬůɑŬ Ŭˊɧ ɎɛŮůɞ ɖɚɘŬəɧ űɤɠ, əŬŰŬəɧɟɡűɤɜ 

ŮˊɘűŬɜŮɘɩɜ ŮɟɔŬůɑŬɠ ɧˊɤɠ ɖ ɞɗɧɜɖ Ůɜɧɠ ɖɚŮəŰɟɞɜɘəɞɨ ɡˊɞɚɞɔɘůŰɐ əŬɘ ɞɟɘɕɧɜŰɘɤɜ 

ŮˊɘűŬɜŮɘɩɜ ŮɟɔŬůɑŬɠ ɧˊɤɠ ɏɜŬ ɔɟŬűŮɑɞ. ȰŰůɘ ŬˊɞűŮɨɔŮŰŬɘ ɖ ɏɛɛŮůɖ ɗɎɛɓɤůɖ əŬɘ ɖ 

ɎɛŮůɖ ɗɎɛɓɤůɖ ŬŭɡɜŬɛɑŬɠ ɧɟŬůɖɠ ŬɜŰɑůŰɞɘɢŬ. ȳůɞ ŬűɞɟɎ Űɖ ɗɎɛɓɤůɖ ŭɡůűɞɟɑŬɠ 

ɛɑŬ əɞɘɜɐ ˊɟŬəŰɘəɐ ŮɑɜŬɘ ɜŬ ˊɟɞɓɚɏˊŮŰŬɘ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ űɤŰɘůɛɞɨ ɛɘəɟɧŰŮɟɞɠ 

Ŭˊɧ 3:1 ɛŮŰŬɝɨ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ŮɟɔŬůɑŬɠ əŬɘ Űɞɡ əɞɜŰɘɜɞɨ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ əŬɘ 

ɛɘəɟɧŰŮɟɞɠ Ŭˊɧ 10:1 ɛŮŰŬɝɨ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ŮɟɔŬůɑŬɠ əŬɘ Űɞɡ ˊɘɞ ɛŬəɟɘɜɞɨ ɞˊŰɘəɞɨ 

ˊŮŭɑɞɡ
34
. ɋůŰɧůɞ ŭŮɜ ŮɑɜŬɘ Ůɨəɞɚɖ ɖ ŮűŬɟɛɞɔɐ ŰɏŰɞɘɤɜ əŬɜɧɜɤɜ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ 

ɔɘŬ ˊŬɟɎɚɚɖɚɖ ŮəɛŮŰɎɚɚŮɡůɖ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ.  

ȷˊɧ Űɖɜ Ɏɚɚɖ, ɖ ŰŮɢɜɞɚɞɔɘəɏɠ ŮɝŮɚɑɝŮɘɠ ɓɞɖɗɎɜŮ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ ŭŮɘəŰɩɜ. 

ɆŰɞ ůɨɔɢɟɞɜɞ ůɢŮŭɘŬůɛɧ əŰɘɟɑɤɜ ɔɑɜŮŰŬɘ ŮəŰŮɜɐɠ ɢɟɐůɖ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ. 

ȷɡŰɧ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ɨˊŬɟɝɖ ˊɞɚɚɩɜ əŬɘ ŬɝɘɧˊɘůŰɤɜ ɛɖɢŬɜɩɜ ˊɟɞůɞɛɞɑɤůɖɠ 

űɡůɘəɞɨ űɤŰɧɠ ŭɑɜŮɘ ůŰɞɡɠ ɛŮɚŮŰɖŰɏɠ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ˊɟɞɓɚɏɣɞɡɜ ɛŮ ŬɟəŮŰɎ 

ɛŮɔɎɚɖ ŬəɟɑɓŮɘŬ Űɘɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ ůŮ ɏɜŬ ɢɩɟɞ, ɡˊɎɟɢɤɜ ɐ ɧɢɘ.  

ɄŬɟɧɚŬ ŬɡŰɎ, ůŮ ˊɟŬəŰɘəɧ ŮˊɑˊŮŭɞ, ɞɘ ˊɞɚɚɞɑ ŬůŰɎɗɛɖŰɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŭŮ 

ɛˊɞɟɞɨɜ ɜŬ ˊɟɞɓɚŮűɗɞɨɜ, ɧˊɤɠ ɖ ɗɏůɖ əŬɘ ɖ ɞˊŰɘəɐ ɔɤɜɑŬ Űɞɡ ɢɟɐůŰɖ ɛɏůŬ ůŰɞ 

ɢɩɟɞ, ŬˊɞŰŮɚɞɨɜ ŬˊɞŰɟŮˊŰɘəɧ ˊŬɟɎɔɞɜŰŬ ɔɘŬ Űɖɜ ŭɘɎŭɞůɖ Űɖɠ ɢɟɐůɖɠ Űɞɡɠ. ũɘŬ ɜŬ 

ɔɑɜɞɡɜ ˊɘɞ ŬˊɞŭɞŰɘəɞɑ ɞɘ ŭŮɑəŰŮɠ ɗŬ ˊɟɏˊŮɘ ɛŮ əɎˊɞɘɞɜ Űɟɧˊɞ ɜŬ ɛˊɞɟɞɨɜ ɜŬ 

ůɡɜɞɣɑůɞɡɜ ůŰɖɜ ɛŬɗɖɛŬŰɘəɐ Űɞɡɠ ɏəűɟŬůɖ Űɖɜ ůɡɜɞɚɘəɐ Ŭɑůɗɖůɖ ɗɎɛɓɤůɖɠ 

əŬŰŬɜŮɛɖɛɏɜɖ Űɧůɞ ɢɤɟɘəɎ ɧůɞ əŬɘ ɢɟɞɜɘəɎ, ůŰɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ. ȿɧɔɤ ɧɚɤɜ 

ŬɡŰɩɜ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ůŰɖɜ ɏəűɟŬůɖ Űɖɠ ɗɎɛɓɤůɖɠ ɡˊɎɟɢɞɡɜ ŭɘŬűɞɟŮŰɘəɏɠ 

ˊɟɞůŮɔɔɑůŮɘɠ ˊɞɡ ɞŭɖɔɞɨɜ ůŮ ŭɘŬűɞɟŮŰɘəɞɨɠ ŭŮɑəŰŮɠ. 

 

 

2.6.3.2 ȸŬůɘəɐ ȷɟɢɐ Ɉˊɞɚɞɔɘůɛɞɨ ŪɎɛɓɤůɖɠ 

 

ũŮɜɘəɎ ɖ ɗɎɛɓɤůɖ ŮəűɟɎɕŮŰŬɘ ɤɠ ɏɜŬɠ ɚɧɔɞɠ ˊɞɡ ůɡɜŭɡɎɕŮɘ Űɞ ɛɏɔŮɗɞɠ, Űɖ ɗɏůɖ əŬɘ 

Űɖ ɚŬɛˊɟɧŰɖŰŬ Űɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ ˊɞɡ ˊɟɞəŬɚŮɑ Űɖ ɗɎɛɓɤůɖ ůŮ ɏɜŬ ɞˊŰɘəɧ ˊŮŭɑɞ, 

ɛŮ Űɖ ɛɏůɖ ɡˊɧɚɞɘˊɖ ɚŬɛˊɟɧŰɖŰŬ Ŭˊɧ ˊɞɡ ŭŮɜ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖ űɤŰŮɘɜɐ ˊɖɔɐ. ɆŮ 

ɛɘŬ Ŭˊɚɞˊɞɘɖɛɏɜɖ Ůɝɑůɤůɖ ŬɡŰɧ ŮəűɟɎɕŮŰŬɘ ɤɠ Ůɝɐɠ
34

: 

 

ὋὰὥὶὩ
ὒȟ‫ȟ

ὒ ὖ
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ȳˊɞɡ:    

- Ls,i: ɖ ɚŬɛˊɟɧŰɖŰŬ Űɖɠ ˊɖɔɐɠ Űɖɠ ɗɎɛɓɤůɖɠ (Luminancesource) 

- Lb : ɖ ɛɏůɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ ɛŮ ŮɝŬɑɟŮůɖ Űɖɜ ˊɖɔɐ Űɖɠ 

ɗɎɛɓɤůɖɠ (Luminancebackround) 

- P : ɞ ɢɤɟɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ, ɛŮɔŬɚɩɜŮɘ ɧůɞ ˊɚɖůɘɎɕŮɘ ɖ ˊɖɔɐ Űɖɠ ɗɎɛɓɤůɖɠ 

ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ əŬɘ ˊŬɑɟɜŮɘ ŮɚɎɢɘůŰɖ Űɘɛɐ (ˊɞɡ ŬˊɞŭɑŭŮɘ Űɞ ɛɏɔɘůŰɞ əɚɎůɛŬ) 

Pmin=1 ɧŰŬɜ ɖ ˊɖɔɐ ɓɟŮɗŮɑ ůŰɞ əɏɜŰɟɞ Űɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ 

- ɤs,i : ɖ ůŰŮɟŮɎ ɔɤɜɑŬ Űɖɠ ˊɖɔɐɠ Űɖɠ ɗɎɛɓɤůɖɠ, ˊɞɡ əŬɗɞɟɑɕŮɘ ɞɡůɘŬůŰɘəɎ Űɞ 

ɛɏɔŮɗɞɠ Űɖɠ ˊɖɔɐɠ 

- exp: ůɡɜŰŮɚŮůŰɏɠ ɓŬɟɨŰɖŰŬɠ ɔɘŬ əɎɗŮ ɛŮŰŬɓɚɖŰɐ 

 

 

 

ȺɘəɧɜŬ 2.31 - ɆɢɖɛŬŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Ůɜɧɠ ůŰŮɟŬəŰɘɜɑɞɡ. Ʉɖɔɐ: Wikipedia.org 

 

ɆŰŮɟŮɎ ɔɤɜɑŬ ŮɑɜŬɘ Űɞ ŰɟɘůŭɘɎůŰŬŰɞ ɔŮɤɛŮŰɟɘəɧ ŬɜɎɚɞɔɞ Űɖɠ ŮˊɑˊŮŭɖɠ ɔɤɜɑŬɠ, 

ɛŮŰɟɎ əŬŰŮɡɗɨɜůŮɘɠ ůŰɞ ŰɟɘůŭɘɎůŰŬŰɞ ɢɩɟɞ. ȼ ůŰŮɟŮɎ ɔɤɜɑŬ ȷ əɞɟɡűɐɠ Ƀ ŮɑɜŬɘ 

Űɞ ŮɛɓŬŭɧɜ ŰɛɐɛŬŰɞɠ ůűŬɑɟŬɠ ŬəŰɑɜŬɠ R ɛŮ əɏɜŰɟɞ Űɞ Ƀ, Űɞ ɞˊɞɑɞ ɘůɞɨŰŬɘ ɛŮ AR
34

. 

ɋɠ ůŰŮɟŬəŰɑɜɘɞ ɛˊɞɟŮɑ ɜŬ ɞɟɘůŰŮɑ ɖ ůŰŮɟŮɎ ɔɤɜɑŬ ˊɞɡ ˊɟɞəɨˊŰŮɘ ůŰɞ əɏɜŰɟɞ 

ɛɞɜŬŭɘŬɑŬɠ ůűŬɑɟŬɠ Ŭˊɧ ɏɜŬ ɛɞɜŬŭɘŬɑɞ ŮɛɓŬŭɧ ůŰɖɜ ŮˊɘűɎɜŮɘɎ Űɖɠ. ũɘŬ ɛɘŬ ŰɡɢŬɑŬ 

ůűŬɑɟŬ ŬəŰɑɜŬɠ ɟ, əɎɗŮ ŰɛɐɛŬ Űɖɠ ŮˊɘűɎɜŮɘɎɠ Űɖɠ ɛŮ ŮɛɓŬŭɧ Ⱥ=ɟ
2
 ɞɟɑɕŮɘ ɏɜŬ 

ůŰŮɟŬəŰɑɜɘɞ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 4. ȼ ůɡɜɞɚɘəɐ ůŰŮɟŮɎ ɔɤɜɑŬ Űɖɠ ůűŬɑɟŬɠ 

ŮɑɜŬɘ 4ˊ ɐ 12.56637 ůŰŮɟŬəŰɑɜɘŬ
44

. 

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ Ŭˊɧ Űɖɜ ɏəűɟŬůɖ Űɖɠ Ůɝɑůɤůɖɠ: 

- ɛŮɔŬɚɨŰŮɟŮɠ əŬɘ ˊɘɞ ŭɡɜŬŰɏɠ ˊɖɔɏɠ ŬɡɝɎɜɞɡɜ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ Ŭɑůɗɖůɖ 

ɗɎɛɓɤůɖɠ ůŰɞɜ ˊŬɟŬŰɖɟɖŰɐ, 

http://el.wikipedia.org/w/index.php?title=%CE%A4%CF%81%CE%B9%CE%B4%CE%B9%CE%AC%CF%83%CF%84%CE%B1%CF%84%CE%BF%CF%82&action=edit&redlink=1
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- Ŭɨɝɖůɖ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ Űɞɡ ɡˊɧɚɞɘˊɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ ɛŮɘɩɜŮɘ Űɖɜ 

ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ Ŭɑůɗɖůɖ ɗɎɛɓɤůɖɠ ůŰɞɜ ˊŬɟŬŰɖɟɖŰɐ, 

- Ƀ ɢɤɟɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ P ˊɞɡ ŮɘůɐɢɗɖəŮ Ŭˊɧ Űɞɜ Guth Űɞ 1949
36
, ŮɑɜŬɘ ɏɜŬɠ 

ŮɨɢɟɖůŰɞɠ Űɟɧˊɞɠ ůɡɛˊŮɟɘɚɖűɗŮɑ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ ɖ Ůˊɘɟɟɞɐ Űɖɠ ɗɏůɖɠ Űɖɠ 

ˊɖɔɐɠ ɗɎɛɓɤůɖɠ. ɀŮɔŬɚɩɜŮɘ ɧůɞ ŬˊɞɛŬəɟɨɜŮŰŬɘ ɖ ˊɖɔɐ Űɖɠ ɗɎɛɓɤůɖɠ Ŭˊɧ 

Űɞ əɏɜŰɟɞ Űɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ əŬɘ ˊŬɑɟɜŮɘ ŮɚɎɢɘůŰɖ Űɘɛɐ (ˊɞɡ ŬˊɞŭɑŭŮɘ Űɞ 

ɛɏɔɘůŰɞ əɚɎůɛŬ ɎɟŬ Űɖ ɛɏɔɘůŰɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ) Pmin=1 ɧŰŬɜ ɖ ˊɖɔɐ ɓɟŮɗŮɑ 

ůŰɞ əɏɜŰɟɞ Űɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ. 

 

 

ȺɘəɧɜŬ 2.32 - ɆŰŮɟŮɎ ɔɤɜɑŬ űɤŰŮɘɜɐɠ ˊɖɔɐɠ 

Ʉɖɔɐ:http://docs.agi32.com/AGi32/Content/adding_calculation_points/Calculations_UGR_Concepts 

 

 

ȷɡŰɐ Űɖ ɓŬůɘəɐ Ŭɟɢɐ ɡˊɞɚɞɔɘůɛɞɨ ˊɟɞůˊɎɗɖůŬɜ ŬɟəŮŰɞɑ ŮɟŮɡɜɖŰɏɠ ɜŬ 

ɓŮɚŰɘɩůɞɡɜ ɩůŰŮ ɜŬ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŰɘɠ ŬɝɘɞɚɞɔɐůŮɘɠ Űɖɠ ɗɎɛɓɤůɖɠ ˊɞɡ ɏŭɘɜŬɜ 

ˊɟŬɔɛŬŰɘəɞɑ ˊŬɟŬŰɖɟɖŰɏɠ. Ƀɘ ɡˊɞəŮɘɛŮɜɘəɏɠ əɟɑůŮɘɠ Űɤɜ ˊŬɟŬŰɖɟɖŰɩɜ ɧˊɤɠ əŬɘ ɖ 

ɡˊɞəŮɘɛŮɜɘəɐ ŮɟɛɖɜŮɑŬ Űɞɡ əɎɗŮ ŮɟŮɡɜɖŰɐ ɞŭɐɔɖůŬɜ əŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ 

ɛŮɗɞŭɞɚɞɔɑŮɠ ɡˊɞɚɞɔɘůɛɞɨ. Ƀɘ ˊŮɘɟŬɛŬŰɘəɏɠ ŭɘŬŰɎɝŮɘɠ Űɖɠ ɏɟŮɡɜŬɠ Ŭˊɧ Űɖɜ ɞˊɞɑŬ 

ˊɟɞɏəɡɣŮ ɞ əɎɗŮ ŭŮɑəŰɖɠ əŬɘ ůɡɜŮˊɩɠ ɞɘ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ əɎŰɤ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ 

ˊɟɞɏəɡɣŬɜ ɞɘ ˊŬɟŬŰɖɟɐůŮɘɠ Űɤɜ Ŭɜɗɟɩˊɤɜ, ŮɑɜŬɘ ɛɑŬ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ˊŬɟɎɛŮŰɟɞɠ 

ɩůŰŮ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ Űɞɡ əɎɗŮ ŭŮɑəŰɖ ůŰɖɜ ŮəɎůŰɞŰŮ 

ˊŮɟɑˊŰɤůɖ. 
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2.6.3.3 ȹŮɑəŰɖɠ ŪɎɛɓɤůɖɠ ūɡůɘəɞɨ ūɤŰɧɠ ï Daylight Glare Index (DGI) 

 

O ŭŮɑəŰɖɠ ɗɎɛɓɤůɖɠ űɡůɘəɞɨ űɤŰɧɠ (DGI) ɐ Ŭɚɚɘɩɠ çŮɝɑůɤůɖ Cornellè 

ůɢɖɛŬŰɑůŰɖəŮ ŬɟɢɘəɎ Ŭˊɧ Űɞɜ Hopkinson Űɞ 1972
39
. Ƀ ŭŮɑəŰɖɠ DGI ɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

 

$')ρπὰέὫπȢτψ
ὒȟ
Ȣ‫  ȟ

Ȣ

ὒ πȢπχ‫ȟ
ȟὒȟ

 

 

ȺůŰɘɎɕŮɘ ůŰɖɜ ˊɘɗŬɜɧŰɖŰŬ ɗɎɛɓɤůɖɠ Ŭˊɧ ɛŮɔɎɚɞɡ ɛŮɔɏɗɞɡɠ űɤŰŮɘɜɏɠ ˊɖɔɏɠ ɧˊɤɠ 

ɏɜŬ ˊŬɟɎɗɡɟɞ ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ŮɘůɏɟɢŮŰŬɘ ɖ ŭɘŬɢŮɧɛŮɜɖ ɞɡɟɎɜɘŬ űɤŰŮɘɜɧŰɖŰŬ.  ɆŰɖ 

ŭɘŬŭɘəŬůɑŬ Űɖɠ Ůɝɏɚɘɝɐɠ Űɞɡ, ɚɐűɗɖəŬɜ ɡˊɧɣɖ ɛŮɚɏŰŮɠ Ŭɝɘɞɚɧɔɖůɖɠ Ŭˊɧ 

ˊɟŬɔɛŬŰɘəɞɨɠ ˊŬɟŬŰɖɟɖŰɏɠ ůŮ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ɛŮ űɡůɘəɧ űɤŰɘůɛɧ ůŰɞɡɠ 

ɞˊɞɑɞɡɠ ɛŮŰɟɐɗɖəŮ ɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ ɞɡɟŬɜɞɨ. ȾŬɗɞɟɑůŰɖəŬɜ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ŮɘůɎɔɞɡɜ Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɖ ɗɏůɖ Űɖɠ ɗɏůɖ Űɖɠ ɗŮɤɟɞɨɛŮɜɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ, (ɤɠ 

ŰɏŰɞɘŬ ɗŮɤɟŮɑŰŬɘ Űɞ ŰɛɐɛŬ Űɞɡ ɞɡɟɎɜɘɞɡ ɗɧɚɞɡ ˊɞɡ ŮɑɜŬɘ ɞɟŬŰɧ ɛɏůɤ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ). ɋůŰɧůɞ ɞ ŭŮɑəŰɖɠ ŭŮ ɗŮɤɟŮɑŰŬɘ ŬɝɘɧˊɘůŰɞɠ ɧŰŬɜ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ ɔɘŬ Űɞ 

ɞˊɞɑɞ ɡˊɞɚɞɔɑɕŮŰŬɘ, ɡˊɎɟɢŮɘ ɎɛŮůɞ űɡůɘəɧ űɤɠ ɐ əŬŰɞˊŰɟɘəɏɠ ŬɜŰŬɜŬəɚɎůŮɘɠ Ŭűɞɨ ɞ 

HopkinsonŭŮɜ ŰŬ ŮɘůɐɔŬɔŮ ůŰɞɜ ɞɟɘůɛɧ əŬɘ ɗŮɩɟɖůŮ ɤɠ ɛɞɜŬŭɘəɐ űɤŰŮɘɜɐ ˊɖɔɐ Űɖɜ 

ˊɟɞŬɜŬűŮɟɗŮɑůŬ.  

ɆŰɖɜ Ůɝɑůɤůɖ ŮɘůɎɔɞɜŰŬɘ ɖ ɚŬɛˊɟɧŰɖŰŬ Űɖɠ ˊɖɔɐɠ (ὒȟ  əŬɘ ɖ ɗɏůɖ Űɖɠ ůŰɞ 

ɞˊŰɘəɧ ˊŮŭɑɞ ŬɜŬűɞɟɎɠ (‫ȟ)ůŰɞɜ ŬɟɘɗɛɖŰɐ Űɞɡ ůɡɜɧɚɞɡ əŬɘ ůɡůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

ɚŬɛˊɟɧŰɖŰŬ Űɞɡ ɡˊɧɚɞɘˊɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ (ὒ  əŬɗɩɠ əŬɘ ɏɜŬ ɛɘəɟɧ ˊɞůɞůŰɧ Űɖɠ 

ɚŬɛˊɟɧŰɖŰŬɠ ůŰɞɜ ˊŬɟɞɜɞɛŬůŰɐ. ɇɞ ɛɘəɟɧ ŬɡŰɧ ˊɞůɞůŰɧ ŮɘůɎɔŮŰŬɘ ɔɘŬ ɜŬ 

ŬɜŰɘůŰŬɗɛɑůŮɘ Űɖɜ ůŰŬŭɘŬəɐ ˊɟɞůŬɟɛɞɔɐ Űɞɡ ɛŬŰɘɞɨ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ ůŰɘɠ ůɡɜɗɐəŮɠ 

űɤŰɘůɛɞɨ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ. ȾɚɑɛŬəŬ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ɗɎɛɓɤůɖɠ ɛŮ ɓɎůɖ Űɘɠ Űɘɛɏɠ 

Űɞɡ ŭŮɑəŰɖ DGI ŭɘŬɛɞɟűɩɜŮŰŬɘ ɤɠ Ůɝɐɠ
38

: 

- DGI< 18 : ȷɜŮˊŬɑůɗɖŰɖ ɗɎɛɓɤůɖ 

- DGI>18 əŬɘ DGI<24 : ȷɘůɗɖŰɐ ɗɎɛɓɤůɖ 

- DGI>24 əŬɘ DGI<31 : ȺɜɞɢɚɖŰɘəɐ ɗɎɛɓɤůɖ  

- DGI>31 : ȷɜɡˊɧűɞɟɖ ɗɎɛɓɤůɖ 

Ƀ Hopkinson ŬɜŬɔɜɩɟɘůŮ ŬəɧɛŬ Űɖɜ ŬɜɎɔəɖ ɜŬ ŮɘůɎɔŮɘ Ůˊɘˊɚɏɞɜ ˊŬɟŬɛɏŰɟɞɡɠ 

ůŰɖɜ Ůɝɑůɤůɖ ŬɝɘɞɚɞɔɩɜŰŬɠ Űɘɠ ɡˊɞəŮɘɛŮɜɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ Űɤɜ ůɡɛɛŮŰŮɢɧɜŰɤɜ 
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ůŰɖɜ ɏɟŮɡɜŬ Űɞɡ
39
. ȾŬŰɏɔɟŬɣŮ ɚɑůŰŮɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ɗɏŬɠ əŬɘ Űɖɠ 

ŮůɤŰŮɟɘəɎ ŬɜŬəɚɩɛŮɜɖɠ űɤŰŮɘɜɧŰɖŰŬɠ ŬɜŬɔɜɤɟɑɕɞɜŰŬɠ ŬɡŰɎ ŰŬ ŭɨɞ ůŰɞɘɢŮɑŬ ɤɠ Űɘɠ 

ˊɘɞ ůɖɛŬɜŰɘəɏɠ ŮɚɚŮɑɣŮɘɠ ůŰɞɜ ŭŮɑəŰɖ ˊɞɡ ŭɖɛɘɞɨɟɔɖůŮ. 

 

 

 

2.6.3.4 Ɂɏɞɠ ȹŮɑəŰɖɠ ŪɎɛɓɤůɖɠ ūɡůɘəɞɨ ūɤŰɧɠ ï New Daylight Glare Index 

(DGIɁ) 

 

Ƀ ɜɏɞɠ ŭŮɑəŰɖɠ ɗɎɛɓɤůɖɠ űɡůɘəɞɨ űɤŰɧɠ (DGIɁ) ŮɘůɐɢɗɖəŮ Ŭˊɧ Űɞɜ Nazzal
40

 

Űɞ 2001, ɤɠ ɛɑŬ Űɟɞˊɞˊɞɑɖůɖ Űɞɡ Ŭɟɢɘəɞɨ ŭŮɑəŰɖ ɗɎɛɓɤůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ Űɞɡ 

Hopkinson. ɃɟɑůŰɖəŮ ɤɠ Ůɝɐɠ: 

 

ὈὋὍ ψ ὰέὫπȟςυ
ὒ ȟ ȟ

ὒ πȢπχВ ‫ȟὒ ȟ
ȟ 

 

Ƀ ɜɏɞɠ ŭŮɑəŰɖɠ ŮɘůɎɔŮɘ ŬɟəŮŰɏɠ ɜɏŮɠ ɛŮŰŬɓɚɖŰɏɠ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ:  

- ὒ  : ȼ ɚŬɛˊɟɧŰɖŰŬ ˊɟɞůŬɟɛɞɔɐɠ, ɖ ɛɏůɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

- ὒ  : ȼ ɛɏůɖ ŮɝɤŰŮɟɘəɐ ɚŬɛˊɟɧŰɖŰŬ 

- ὒ  : ȼ ɛɏůɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ ˊŬɟŬɗɨɟɞɡ, ɛŮ ˊŬɟɎɚɚɖɚɖ ɗŮɩɟɖůɖ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ ɤɠ ɞɛɞɘɧɛɞɟűɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ.  

ɇŬ ɔŮɤɛŮŰɟɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ˊŬɟŬɗɨɟɞɡ, ɖ ŬˊɧůŰŬůɐ Űɞɡ Ŭˊɧ Űɖ ɗɏůɖ Űɞɡ 

ˊŬɟŬŰɖɟɖŰɐ əŬɗɩɠ əŬɘ ɖ ɛɏůɖ ŮɝɤŰŮɟɘəɐ ɚŬɛˊɟɧŰɖŰŬ ŮɑɜŬɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ 

ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ὒ . ɄŬɟɧɚɞ ˊɞɡ ŬɡŰɏɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ŮɑɜŬɘ ůɡɜɐɗɤɠ 

ŭɘŬɗɏůɘɛŮɠ, ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ˊɟɞɓɚɐɛŬŰŬ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ŭŮɑəŰɖ 

Ŭűɞɨ ŭŮɜ ˊŬɟɏɢɞɜŰŬɘ ɎɛŮůŬ Ŭˊɧ Űɞɜ ŮɘəɧɜŮɠ ŬˊɞŰɨˊɤůɖɠ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ ɡˊɞɚɞɔɘůɛɞɑ ŭŮɘəŰɩɜ ɗɎɛɓɤůɖɠ. 
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ȺɘəɧɜŬ 2.33 ȹɖɛɘɞɡɟɔɑŬ ŮɘəɧɜŬɠ ŬˊɞŰɨˊɤůɖɠ ɚŬɛˊɟɧŰɖŰŬɠ űɤŰɘɕɧɛŮɜɞɡ ɢɩɟɞɡ. 

Ʉɖɔɐ: http://lowenergyfacades.lbl.gov/concepts.html 

 

Ƀ ɑŭɘɞɠ ɞ Nazzal ŬɜŬɔɜɤɟɑɕŮɘ ůŮ ɛŮŰŬɔŮɜɏůŰŮɟɖ ŭɖɛɞůɑŮɡůɐ Űɞɡ
41

 ɧŰɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɞɨ Űɞɡ ŭŮɑəŰɖ ɏɢɞɡɜ ůɡůɢŮŰɘůɗŮɑ əŬɘ ŮˊŬɚɖɗŮɡɗŮɑ ɛɧɜɞ ɛŮ ŬɡŰɎ 

Űɞɡ Ŭɟɢɘəɞɨ ŭŮɑəŰɖ ɗɎɛɓɤůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ Űɞɡ Hopkinson. ȹŮɜ ɏɢŮɘ ɔɑɜŮɘ 

ůɖɛŬɜŰɘəɐ ɏɟŮɡɜŬ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ ŭŮɑəŰɖ əŬɘ Űɖɜ 

ŮˊŬɚɐɗŮɡůɐ Űɞɡɠ ɛŮ ɛŮɚɏŰŮɠ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɖŰɩɜ əŬɘ ɔɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ 

ŮɜŭɏɢŮŰŬɘ ɜŬ ˊŮɟɘɏɢŮɘ ůɖɛŬɜŰɘəɎ ůűɎɚɛŬŰŬ ŰŬ ɞˊɞɑŬ ŭŮɜ ɏɢɞɡɜ ŬɜŬŭŮɘɢɗŮɑ ŬəɧɛŬ. 

ȼ ŰŮɢɜɘəɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ 

ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ŭŮɑəŰɖ, ŮɑɜŬɘ əŬɗɞɟɘůɛɏɜŮɠ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ŰɟŮɘɠ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ɛŮŰɟɎɜŮ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ŮɜŰɎůŮɘɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ, 

ŬɡŰɐ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ əɚŮɘůŰɞɨ ˊŬɟŬɗɨɟɞɡ, Űɖɜ ɞɚɘəɐ əŬŰŬəɧɟɡűɖ 

ŮůɤŰŮɟɘəɐ əŬɘ Űɖɜ ɞɚɘəɐ əŬŰŬəɧɟɡűɖ ŮɝɤŰŮɟɘəɐ. ɀŮ Űɖɜ ɞɚɘəɐ əŬŰŬəɧɟɡűɖ 

ŮɝɤŰŮɟɘəɐ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance), ŮɘůɎɔŮŰŬɘ, əŬŰɎ əɎˊɞɘɞ Űɟɧˊɞ, 

ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ əŬɘ ɖ ɗŮɩɟɖůɖ Űɞɡ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ. ɋůŰɧůɞ ŭŮɜ, ɧˊɤɠ əŬɘ 

ůŰɞɜ Ŭɟɢɘəɧ ŭŮɑəŰɖ ɗɎɛɓɤůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ, ɖ ɗŮɩɟɖůɖ ɔŮɜɘəɧŰŮɟŬ 

ɚŬɛˊɟɧŰɖŰŬɠ Ŭˊɧ ɎɛŮůɖ űɤŰŮɘɜɐ ˊɖɔɐ əŬɘ Ŭˊɧ ŮůɤŰŮɟɘəɏɠ ŬɜŰŬɜŬəɚɎůŮɘɠ ŭŮɜ 

ɗŮɤɟŮɑŰŬɘ ŮˊŬɟəɐɠ
34
. ȼ əɚɑɛŬəŬ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ɗɎɛɓɤůɖɠ ɛŮ ɓɎůɖ Űɘɠ Űɘɛɏɠ Űɞɡ 

ɜɏɞɡ ŭŮɑəŰɖ DGIɁ ŭɘŬɛɞɟűɩɜŮŰŬɘ ɧˊɤɠ əŬɘ ɔɘŬ Űɞɜ ˊɟɞɔŮɜɏůŰŮɟɞ. 

  

http://lowenergyfacades.lbl.gov/concepts.html
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2.6.3.5 ȹŮɑəŰɖɠ ŪɎɛɓɤůɖɠ əŬŰɎ CIE (Commission Internationale de 

lôEclairage)-CGI 

 

Ƀ ŭŮɑəŰɖɠ ɗɎɛɓɤůɖɠ əŬŰɎ Űɖɜ ȹɘŮɗɜɐ ȺˊɘŰɟɞˊɐ ɔɘŬ Űɞ ūɤŰɘůɛɧ (CIE) ɐ 

Ŭɚɚɘɩɠ CGI ŭɖɛɞůɘŮɨŰɖəŮ Űɞ 1979 Ŭˊɧ Űɞɜ Einhorn
37

 əŬɘ ɐŰŬɜ ɛɘŬ ˊɟɞůˊɎɗŮɘŬ ɜŬ 

ůɡɔəŮɜŰɟɩůŮɘ ɧɚɖ Űɖɜ ɛɏɢɟɘ ŰɧŰŮ ɏɟŮɡɜŬ ɔɘŬ Űɖ ɗɎɛɓɤůɖ ůŮ ɏɜŬ ŭŮɑəŰɖ ɩůŰŮ ŬɡŰɧɠ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ ˊɟɧŰɡˊɞɠ ŭŮɑəŰɖɠ ɗɎɛɓɤůɖɠ əŬɘ ɜŬ ɡɘɞɗŮŰɖɗŮɑ Ŭˊɧ Űɖɜ CIE. Ƀ 

Einhorn əŬŰɏɚɖɝŮ ůŰɖɜ Ůɝɐɠ Ůɝɑůɤůɖ: 

 

ὅὋὍὅ ὰέὫὅ
ρ

Ὁ
υππ

Ὁ Ὁ

ὒȟ‫ȟ

ὖ
 

 

ȹɧɗɖəŮ ɏɛűŬůɖ ɩůŰŮ ůŰɞɡɠ ɧɟɞɡɠ ŮɜŰɧɠ Űɞɡ ŬɗɟɞɑůɛŬŰɞɠ, ɜŬ ɛɖɜ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɜŰŮɚŮůŰɏɠ ɓŬɟɨŰɖŰŬɠ ɤɠ ŮəɗɏŰŮɠ ɔɘŬ ɛŬɗɖɛŬŰɘəɐ ŭɘŮɡəɧɚɡɜůɖ. 

ȼ ɛɏůɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ ɛŮ ŮɝŬɑɟŮůɖ Űɖɜ ˊɖɔɐ Űɖɠ ɗɎɛɓɤůɖɠ Űɖɠ 

ɓŬůɘəɐɠ Ŭɟɢɐɠ ɡˊɞɚɞɔɘůɛɞɨ ŬɜŰɘəŬŰŬůŰɎɗɖəŮ Ŭˊɧ Űɞ əɚɎůɛŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ˊɟɘɜ 

Ŭˊɧ Űɞ ɎɗɟɞɘůɛŬ ůŰɖɜ Ůɝɑůɤůɖ əŬɘ ˊŮɟɘɏɢŮɘ Űɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ 

(illuminance) Ŭˊɧ ŭɘɎɢɡůɖ (Ed) əŬɘ Űɖɜ ɎɛŮůɖ əŬŰŬəɧɟɡűɖ ɏɜŰŬůɖ űɤŰɘůɛɞɨ 

ŮˊɘűɎɜŮɘŬɠ ůŰɞɜ ˊŬɟŬŰɖɟɖŰɐ (Ei). Ƀ ŭŮɑəŰɖɠ CGI ɏɢŮɘ ŭɨɞ ůɡɜŰŮɚŮůŰɏɠ ɓŬɟɨŰɖŰŬɠ, 

Űɞɡɠ C1 əŬɘ C2. ȾŬɗɞɟɑɕɞɜŰŬɠ ŬɡŰɞɨɠ Űɞɡ ůɡɜŰŮɚŮůŰɏɠ ůŮ C1=10 əŬɘ C2=2 ɞ Einhorn 

ɏŭɤůŮ ɛɘŬ əɚɑɛŬəŬ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ Űɘɛɩɜ Űɞɡ ŭŮɑəŰɖ. ȰŰůɘ ɔɘŬ Űɘɠ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ 

ɘůɢɨŮɘ
38

: 

- CGI< 13 : ȷɜŮˊŬɑůɗɖŰɖ ɗɎɛɓɤůɖ 

- CGI>13 əŬɘ CGI<22 : ȷɘůɗɖŰɐ ɗɎɛɓɤůɖ 

- CGI>22 əŬɘ CGI<28 : ȺɜɞɢɚɖŰɘəɐ ɗɎɛɓɤůɖ  

- CGI>28 : ȷɜɡˊɧűɞɟɖ ɗɎɛɓɤůɖ 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɞɨ Űɞɡ ŭŮɑəŰɖ ůŮ ůɡɔəɟɘŰɘəɐ ɛŮɚɏŰɖ
38

 ɏɢɞɡɜ ŬɝɘɞɚɞɔɖɗŮɑ ɤɠ 

ˊɞɚɨ ŬɡůŰɖɟɎ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ Ɏɚɚɞɡɠ ŭŮɑəŰŮɠ. ȷɡŰɧ ɑůɤɠ əŬɘ ɜŬ ŮɝɖɔŮɑ Űɘɠ ŮɚŬűɟɩɠ 

ɢŬɛɖɚɧŰŮɟŮɠ ɞɟɘŬəɏɠ Űɘɛɏɠ ˊɞɡ ɏɢŮɘ ɧůɞ ŬűɞɟɎ ůŰɖɜ əɚɑɛŬəŬ Ŭɝɘɞɚɧɔɖůɖɠ, ůŮ ůɢɏůɖ 

ɛŮ Űɞɜ ŭŮɑəŰɖ ɗɎɛɓɤůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ (DGI) ˊɞɡ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ. 

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Jakubiec əŬɘ Reinhart
34

 ɞ ŭŮɑəŰɖɠ ŭɑɜŮɘ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ 

ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŮ ŬɡŰɎ Űɞɡ ɛŮŰŬɔŮɜɏůŰŮɟɞɡ Unified Glare Rating System (UGR), 

ŭɖɚŬŭɐ Űɞɡ Ůɜɞˊɞɘɖɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ɗɎɛɓɤůɖɠ ˊɞɡ Ůˊɑůɖɠ 
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ɡɘɞɗŮŰɐɗɖəŮ Ŭˊɧ Űɖɜ CIEəŬɘ ɗŬ ŬɜŬűŮɟɗŮɑ ˊŬɟŬəɎŰɤ Ůɜɩ əŬŰɎ Űɖɜ ŭɘŬŭɘəŬůɑŬ 

ɞɟɘůɛɞɨ Űɞɡ ŭŮɑəŰɖ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŬɝɘɞɚɞɔɐůŮɘɠ ˊɟŬɔɛŬŰɘəɩɜ 

ˊŬɟŬŰɖɟɖŰɩɜ
34

. 

 

2.6.3.6 Ⱥɜɞˊɞɘɖɛɏɜɞ ɆɨůŰɖɛŬ ȷɝɘɞɚɧɔɖůɖɠ ŪɎɛɓɤůɖɠ ïUnified Glare Rating 

System (UGR) 

 

Ƀ ŭŮɑəŰɖɠ UGR ŬɜŬˊŰɨɢɗɖəŮ Űɞ 1995 Űɖɜ ŮˊɘŰɟɞˊɐ Űɖɜ çTechnical 

Committee 3-13è Űɖɠ CIE
42
, ɩůŰŮ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ɓŮɚŰɘɩůŮɘ Űɘɠ ŬŭɡɜŬɛɑŮɠ Űɞɡ CGI, 

ˊɞɡ ŬɜŬűɏɟɗɖəŮ ˊɟɞɖɔɞɡɛɏɜɤɠ, ɧůɞ ŬűɞɟɎ ůŰɖɜ ŮɜůɤɛɎŰɤůɖ Űɖɠ ɏɜŰŬůɖɠ 

űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ Ŭˊɧ ɎɛŮůŮɠ űɤŰŮɘɜɏɠ ˊɖɔɏɠ. Ƀ ŭŮɑəŰɖɠ ɞɟɑůŰɖəŮ ɤɠ Ůɝɐɠ: 

 

ὟὋὙψ ὰέὫ
πȢςυ

ὒ

ὒȟ‫ȟ

ὖ
 

 

ɆŰɞ ŭŮɑəŰɖ UGR ˊŬɟɎ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ŮɑɜŬɘ ůɢŮŰɘəɎ ůɨɔɢɟɞɜɞɠ ŭŮɜ ɚŬɛɓɎɜŮŰŬɘ 

ɡˊɧɣɖ ɛŮ əɎˊɞɘɞ ůɡɜŰŮɚŮůŰɐ ɖ ůŰŬŭɘŬəɐ ˊɟɞůŬɟɛɞɔɐ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ ůŮ ŬəɟŬɑŮɠ 

Űɘɛɏɠ űɤŰŮɘɜɧŰɖŰŬɠ. ɋůŰɧůɞ ɧˊɤɠ ŬɜŬűɏɟŮɘ ɖ ŭɖɛɞůɑŮɡůɖ 117 Űɖɠ CIE
42

 ɛŮ Űɖɜ 

ɞˊɞɑŬ ŮɘůɎɔŮŰŬɘ ɞ ŭŮɑəŰɖɠ, çɖ ŬűŬɑɟŮůɖ ŬɡŰɞɨ Űɞɡ ˊŬɟɎɔɞɜŰŬ ɏɢŮɘ ˊɞɚɨ ɛɘəɟɐ 

Ůˊɘɟɟɞɐ ůŰɖɜ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ɧŰŬɜ ŬɡŰɧɠ ŮűŬɟɛɧɕŮŰŬɘ ůŮ ɢɩɟɞɡɠ ɛŮ ŮɜŰɎůŮɘɠ 

űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ŮɜŰɧɠ Űɞɡ ůɡɜɖɗɘůɛɏɜɞɡ Ůɨɟɞɡɠ ˊɞɡ ˊɟɞŰŮɑɜŮŰŬɘ ɔɘŬ ɢɩɟɞɡɠ 

ŮɟɔŬůɑŬɠè, əɎɜɞɜŰŬɠ Űɖɜ ɡˊɧɗŮůɖ ɧŰɘ ɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ çűɧɜŰɞɡè Űɞɡ ɞˊŰɘəɞɨ 

ˊŮŭɑɞɡ ŭŮɜ ɗŬ ŮɑɜŬɘ Űɧůɞ ɛŮɔɎɚɖ ɩůŰŮ ɜŬ ˊɟɞəŬɚɏůŮɘ ŭɡůűɞɟɑŬ. ɃɡůɘŬůŰɘəɎ, ɞ 

ŭŮɑəŰɖɠ UGR ŮɑɜŬɘ ɛɘŬ Ŭˊɚɞˊɞɘɖɛɏɜɖ ɛɞɟűɐ Űɞɡ ŭŮɑəŰɖ CGI ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɨɜɞɜŰŬɘ 

ɞɘ ɡˊɞɚɞɔɘůɛɞɑ. ȳɛɤɠ, ɛŮ ŰŬ ůɨɔɢɟɞɜŬ ŰŮɢɜɞɚɞɔɘəɎ ɛɏůŬ ŮɑɜŬɘ ˊɞɚɨ Ůɨəɞɚɞ ɜŬ 

ɛŮŰɟɖɗɞɨɜ ɝŮɢɤɟɘůŰɎ ɖ ɎɛŮůɖ əŬɘ ɖ ŬɜŬəɚɩɛŮɜɖ űɤŰŮɘɜɧŰɖŰŬ (Ὁ ‖‌― Ὁ  ůŰɞɜ CGI) 

ůɡɜŮˊɩɠ ɖ Ŭˊɚɞˊɞɑɖůɖ ŬɡŰɐ ŭŮɜ ŬˊɞŭɑŭŮɘ əɎˊɞɘŬ ŮˊɤűŮɚɐ ŭɘŮɡəɧɚɡɜůɖ. ȼ əɚɑɛŬəŬ 

Űɤɜ Űɘɛɩɜ ˊɞɡ ŬˊɞŭɑŭŮɘ ɞ ŭŮɑəŰɖɠ UGR  əŬɘ ɖ Ŭɑůɗɖůɖ ɗɎɛɓɤůɖɠ ɛŮ Űɖɜ ɞˊɞɑŬ 

ŬɜŰɘůŰɞɘɢɑɕɞɜŰŬɘ ŮɑɜŬɘ ɑŭɘŬ ɛŮ ŬɡŰɐ Űɞɡ ˊɟɞɔŮɜɏůŰŮɟɞɡ ŭŮɑəŰɖ ˊɞɡ ŬɜŬűɏɟɗɖəŮ 

ˊɟɞɖɔɞɡɛɏɜɤɠ. ɇŬ Ŭəɟɘɓɐ ůŰɞɘɢŮɑŬ Űɤɜ ŮɟŮɡɜɩɜ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ 

ɏəűɟŬůɖ Űɞɡ ŭŮɑəŰɖ ŭŮɜ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ ŰŮɢɜɘəɐ ɏəɗŮůɖ Űɖɠ CIE əŬɘ ɏŰůɘ ŭŮɜ ɏɔɘɜŮ 

ɔɜɤůŰɧ Ŭɜ ůɡɛˊŮɟɘɚŬɛɓɎɜŮŰŬɘ əŬɘ ůɡɜŬɚɐɗŮɡůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɨ, ɛŮ 

ŮəŰɘɛɐůŮɘɠ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɖŰɩɜ. 
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2.6.3.7 ɄɘɗŬɜɧŰɖŰŬ ɃˊŰɘəɐɠ ȯɜŮůɖɠ ï Visual Comfort  Probability  (VCP) 

 

Ƀ ŭŮɑəŰɖɠ VCPŮəűɟɎɕŮɘ çŰɖɜ ˊɘɗŬɜɧŰɖŰŬ ɏɜŬɠ əŬɜɞɜɘəɧɠ ˊŬɟŬŰɖɟɖŰɐɠ ɜŬ ɛɖɜ ɜɘɩůŮɘ 

ŭɡůűɞɟɑŬ ɧŰŬɜ əɞɘŰɎɕŮɘ ůŮ ɏɜŬ ůɨůŰɖɛŬ űɤŰɘůɛɞɨ ɡˊɧ əŬɗɞɟɘůɛɏɜŮɠ ůɡɜɗɐəŮɠè
43

. 

ɃɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ IESNA (Illuminating Engineering Society of North America) ɤɠ 

ɏɜŬ ůɨɜɞɚɞ ɢɤɟɘůŰɩɜ ŮɝɘůɩůŮɤɜ ɞɘ ɞˊɞɑŮɠ ůɡɜŭɡɎɕɞɜŰŬɘ ɛɏůɤ ŬɟɘɗɛɖŰɘəɐɠ 

ˊɟɞůɏɔɔɘůɖɠ ůŰɖɜ Ůɝɐɠ ŰŮɚɘəɐ Ůɝɑůɤůɖ: 

 

ὠὅὖ

ςχωρρπὰέὫ
πȢυὒȟςπȢτ‫ȟ ρȟυς‫ȟ

Ȣ πȢπχυ

ὖ ὉȢ

Ȣ

 

 

ȼ ɔŮɜɘəŮɡɛɏɜɖ ŰŮɚɘəɐ Ůɝɑůɤůɖ ŮˊŬɚɖɗŮɨŮŰŬɘ
34

 ɔɘŬ Űɘɛɏɠ Űɞɡ VCPŬˊɧ 20 ɤɠ 85. ɆŰɖɜ 

ɞɡůɑŬ ɞ ŭŮɑəŰɖɠ ŬɝɘɞɚɞɔŮɑ Űɖ ɚŬɛˊɟɧŰɖŰŬ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ ŮɜɎɜŰɘŬ 

ůŰɖ ɗɏůɖ Űɖɠ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ əŬɘ Űɖɜ ɛɏůɖ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ 

(illuminance) ɔɘŬ ůŰŮɟŮɎ ɔɤɜɑŬ Űɖɠ ˊɖɔɐɠ ɤɠ ˊɟɞɠ Űɞɜ ˊŬɟŬŰɖɟɖŰɐ, 5 ůŰŮɟŬəŰɑɜɘŬ. 

ȺɑɜŬɘ ɏɔəɡɟɞɠ ɛɧɜɞ ɔɘŬ əŬŰŬůŰɎůŮɘɠ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɛŮ əŬɜɞɜɘəɞɨ ɛŮɔɏɗɞɡɠ 

űɤŰɘůŰɘəɎ ŰɞˊɞɗŮŰɖɛɏɜɖ ůŰɖɜ ɞɟɞűɐ ˊɞɡ Ŭˊɞŭɑŭɞɡɜ ɞɛɞɘɧɛɞɟűɖ ɚŬɛˊɟɧŰɖŰŬ Ŭűɞɨ 

ɞɟɑůŰɖəŮ ɡˊɧ ŬɡŰɏɠ Űɘɠ ůɡɜɗɐəŮɠ
43
. ȹŮɜ ŬˊɞŭɑŭŮɘ ɏɔəɡɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ˊɞɚɨ 

ɛŮɔɎɚŮɠ ɐ ˊɞɚɨ ɛɘəɟɏɠ űɤŰŮɘɜɏɠ ˊɖɔɏɠ əŬɘ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ŭŮ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ɗɎɛɓɤůɖɠ Ŭˊɧ ˊɖɔɏɠ űɡůɘəɞɨ űɤŰɧɠ ɐ Ŭˊɧ 

űɤŰɘůŰɘəɎ ɛŮ ˊɞɚɨ ɛɘəɟɧ ɛɏɔŮɗɞɠ ŬɚɚɎ ɛŮɔɎɚɖ ɚŬɛˊɟɧŰɖŰŬ ɧˊɤɠ ŰŬ űɤŰɘůŰɘəɎ 

Ŭɚɞɔɧɜɤɜ.  

Ƀ ŭŮɑəŰɖɠ VCPŬˊɞŭɑŭŮɘ Űɘɛɏɠ Ŭˊɧ 0 ɤɠ 100 (ɖ ɔŮɜɘəŮɡɛɏɜɖ Ůɝɑůɤůɖ ɞɟɑɕŮŰŬɘ ɔɘŬ 

Űɞ ˊŮŭɑɞ 20-85), ˊɞɡ ɛŮŰŬűɟɎɕɞɜŰŬɘ ɤɠ Űɞ ˊɞůɞůŰɧ Űɤɜ Ŭɜɗɟɩˊɤɜ ˊɞɡ ɗŬ ɏɜɘɤɗŮ 

ɞˊŰɘəɐ ɎɜŮůɖ ɡˊɧ Űɘɠ ɑŭɘŮɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ. ũɘŬ Űɘɠ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ, ŬɜŰɑůŰɞɘɢŬ 

ɛŮ Űɞɡɠ Ɏɚɚɞɡɠ ŭŮɑəŰŮɠ, ɘůɢɨŮɘ
38

: 

- VCP>80 : ȷɜŮˊŬɑůɗɖŰɖ ɗɎɛɓɤůɖ 

- VCP>60 əŬɘ VCP<80: ȷɘůɗɖŰɐ ɗɎɛɓɤůɖ 

- VCP>40 əŬɘVCP<60: ȺɜɞɢɚɖŰɘəɐ ɗɎɛɓɤůɖ  

- VCP<40 : ȷɜɡˊɧűɞɟɖ ɗɎɛɓɤůɖ 
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2.6.3.8 ɄɘɗŬɜɧŰɖŰŬ ŪɎɛɓɤůɖɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ï Daylight Glare Probability  

(DGP) 

 

Ƀ ŭŮɑəŰɖɠ DGPɞɟɑůŰɖəŮɠ Űɞ 2006 Ŭˊɧ Űɞɡɠ WienoldəŬɘ Christoffersen
45

. 

ȹɘŬűɏɟŮɘ ůɖɛŬɜŰɘəɎ Ŭˊɧ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ŭŮɑəŰŮɠ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ɧůɞ ŬűɞɟɎ ůŰɖɜ 

ˊŮɟɘɔɟŬűɐ Űɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ. ȼ űɤŰŮɘɜɐ ˊɖɔɐ ɞɟɑɕŮŰŬɘ ɛɏůɤ Űɖɠ ůɨɔəɟɘůɖɠ 

ˊŮɟɘɞɢɩɜ ɡɣɖɚɐɠ ɚŬɛˊɟɧŰɖŰŬɠ (Ls)  ɛŮ Űɖɜ ůɡɜɞɚɘəɐ əŬŰŬəɧɟɡűɖ ɏɜŰŬůɖ űɤŰɘůɛɞɨ 

ŮˊɘűɎɜŮɘŬɠ (Ev) ˊɞɡ űɗɎɜŮɘ ůŰɞ ɛɎŰɘ Ůɜɧɠ ˊŬɟŬŰɖɟɖŰɐ ɛŮ ɖɛɘůűŬɘɟɘəɧ ɞˊŰɘəɧ ˊŮŭɑɞ 

(ɐ ɞˊŰɘəɧ ˊŮŭɑɞ ůŰŮɟŮɎɠ ɔɤɜɑŬɠ 2ˊ ůŰŮɟŬəŰɘɜɑɤɜ). ȼ ˊɚɐɟɖɠ ɏəűɟŬůɖ Űɞɡ DGP ŮɑɜŬɘ 

ɖ Ůɝɐɠ:  

 

ὈὋὖυȢψχρπὉ ωȢρψρπὰέὫς ρ
ὒȟ‫ȟ

ὉȢὖ
 

Ůɜɩ ůŰɖɜ Ŭˊɚɞˊɞɘɖɛɏɜɖ Űɖɠ ɛɞɟűɐ ɔɑɜŮŰŬɘ: 

 

ὈὋὖ φȢςςρπυ Ὁ πȢρψτ  

 

ɀɘŬ ŬəɧɛŬ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ŮɑɜŬɘ ɖ ˊɟɞůɗɐəɖ Űɞɡ ˊɟɩŰɞɡ ɧɟɞɡ ɏɝɤ Ŭˊɧ 

Űɞ ɚɞɔŬɟɘɗɛɘəɧ ˊŬɟɎɔɞɜŰŬ, ůŰɖɜ ˊɚɐɟɖ ɏəűɟŬůɖ Űɞɡ ŭŮɑəŰɖ, ɧˊɞɡ ɖ ɛɧɜɖ ɛŮŰŬɓɚɖŰɐ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ ɖ Ev. ȷɡŰɧ ˊɟŬəŰɘəɎ ůɖɛŬɑɜŮɘ ɧŰɘ ŬəɧɛŬ əŬɘ ůŮ ɞˊŰɘəɎ 

ˊŮŭɑŬ ɛŮ ɛŮɔɎɚɖ əŬŰŬəɧɟɡűɖ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance) əŬɘ ɢɤɟɑɠ 

ɛŮɔɎɚɖ ɚŬɛˊɟɧŰɖŰŬ űɤŰŮɘɜɐɠ ˊɖɔɐɠ, ɧŰŬɜ ŭɖɚŬŭɐ ŮɚŬɢɘůŰɞˊɞɘŮɑŰŬɘ Űɞ əɚɎůɛŬ Űɞɡ 

ɚɞɔŬɟɘɗɛɘəɞɨ ˊŬɟɎɔɞɜŰŬ, ɖ ɞˊŰɘəɐ ŭɡůűɞɟɑŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓɚŮűɗŮɑ Ŭˊɧ Űɞ ˊɟɩŰɞ 

ɛɏɚɞɠ. ɆŰɞ ŭŮɨŰŮɟɞ ɛɏɚɞɠ ŬəɞɚɞɡɗŮɑ Űɖɜ ɑŭɘŬ ɘŭɏŬ ɛŮ Űɞɡɠ Ɏɚɚɞɡɠ ŭŮɑəŰŮɠ 

ŬɝɘɞɚɞɔɩɜŰŬɠ Űɖ ɚŬɛˊɟɧŰɖŰŬ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ ɏɜŬɜŰɘ Űɖɠ ɗɏůɖɠ 

Űɖɠ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ əŬɘ Űɖɠ ɛɏůɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ˊŮŭɑɞɡ, Űɞ 

ɞˊɞɑɞ ɞɡůɘŬůŰɘəɎ ŮɑɜŬɘ ɛɘŬ ŮəŰɑɛɖůɖ Űɖɠ ɞˊŰɘəɐɠ ŬɜŰɑɗŮůɖɠ.  Ɉˊɧ ŬɡŰɐ Űɖɜ ɏɜɜɞɘŬ, ɞ 

ŭŮɑəŰɖɠ DGPŮɑɜŬɘ ŬɡŰɧɠ ˊɞɡ ŮɜůɤɛŬŰɩɜŮɘ Űɞɡɠ ˊŮɟɘůůɧŰŮɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ůŰɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɖɠ ɗɎɛɓɤůɖɠ ůɡɔəɟɘŰɘəɎ ɛŮ Űɞɡɠ ˊɟɞɔŮɜɏůŰŮɟɞɡɠ. ȷəɧɛŬ ɝŮˊŮɟɜɎŮɘ əŬɘ 

Űɞ əɞɘɜɧ ˊɟɧɓɚɖɛŬ ɧɚɤɜ Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ ŭŮɘəŰɩɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ ůŰɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɞɡɠ, Űɖɠ Ůˊɘɟɟɞɐɠ Űɞɡ ɎɛŮůɞɡ űɤŰɧɠ ůŰɞɜ ˊŬɟŬŰɖɟɖŰɐ. 

ȷəɟɘɓɩɠ ɧˊɤɠ əŬɘ ɛŮ Űɞ ŭŮɑəŰɖ VCP, ɖ ɏəűɟŬůɖ Űɤɜ Űɘɛɩɜ ˊɞɡ ŬˊɞŭɑŭŮɘ ŮɑɜŬɘ 

ˊɘɗŬɜɞŰɘəɐ. ȷɜŰɑɗŮŰŬ, ɖ Ŭɝɘɞɚɧɔɖůɖ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ əŬɘ ɧɢɘ 
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ɗŮŰɘəɐ. ȹɖɚŬŭɐ Ŭɜ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ɔɘŬ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɛɏŰɟɖůɖ ůŮ ɏɜŬ ŭŮŭɞɛɏɜɞ 

ɞˊŰɘəɧ ˊŮŭɑɞ ŮɑɜŬɘ DGI=0.37, ŬɡŰɧ  ůɖɛŬɑɜŮɘ ɧŰɘ Űɞ 37% Űɤɜ Ŭɜɗɟɩˊɤɜ ˊɞɡ ɗŬ 

ɓɟɑůəɞɜŰŬɜ ůŰɞ ɑŭɘɞ ůɖɛŮɑɞ ɡˊɧ Űɘɠ ɑŭɘŮɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ, ɗŬ ɏɜɘɤɗŬɜ ɗɎɛɓɤůɖ. 

ȼ əɚɑɛŬəŬ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ɗɎɛɓɤůɖɠ ɛŮ ɓɎůɖ Űɘɠ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ ŮɑɜŬɘ 

ɖ Ůɝɐɠ: 

- DGP < 0,35 : ȷɜŮˊŬɑůɗɖŰɖ ɗɎɛɓɤůɖ 

- DGP> 0,35 əŬɘ DGP< 0,40 : ȷɘůɗɖŰɐ ɗɎɛɓɤůɖ 

- DGP > 0,40 əŬɘ DGP < 0,45 : ȺɜɞɢɚɖŰɘəɐ ɗɎɛɓɤůɖ 

- DGP > 0,45 : ȷɜɡˊɧűɞɟɖ ɗɎɛɓɤůɖ 

ȼ Ůɝɑůɤůɖ ˊɞɡ ˊɟɞɏəɡɣŮ ɔɘŬ Űɞɜ ŭŮɑəŰɖ ɄɘɗŬɜɧŰɖŰŬɠ ŪɎɛɓɤůɖɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

(DGP) ɏɢŮɘ ŮˊŬɚɖɗŮɡŰŮɑ ɛŮ ůɖɛŬɜŰɘəɧ Ŭɟɘɗɛɧ ŬɝɘɞɚɞɔɐůŮɤɜ Ŭˊɧ ɢɟɐůŰŮɠ Űɧůɞ ůŰɖ 

ũŮɟɛŬɜɑŬ ɧůɞ əŬɘ ůŰɖ ȹŬɜɑŬ, ɡˊɧ ŮɚŮɔɢɧɛŮɜŮɠ ůɡɜɗɐəŮɠ ŭɞəɘɛɩɜ. ɀɏůɤ ŬɡŰɩɜ ɏɢŮɘ 

ŬɜŬˊŰɡɢɗŮɑ əŬɘ Űɞ ŬɜŰɑůŰɞɘɢɞ ɚɞɔɘůɛɘəɧ ůŰɞ ȽɜůŰɘŰɞɨŰɞ Fraunhofer ůŰɞ Freiburg
46
, Űɞ 

ɞˊɞɑɞ ɡˊɞɚɞɔɑɕŮɘ Űɞɜ DGPəŬɘ Ɏɚɚɞɡɠ ŭŮɑəŰŮɠ ɗɎɛɓɤůɖɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ɖɛɘůűŬɘɟɘəɏɠ ŮɘəɧɜŮɠ əŬŰŬɔɟŬűɐɠ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ Űɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ, ɧˊɤɠ ɖ 

ȺɘəɧɜŬ 7. 

 

 

ȺɘəɧɜŬ 2.34 ȺɘəɧɜŬ əŬŰŬɔɟŬűɐɠ ɚŬɛˊɟɞŰɐŰɤɜ əŬɘ ɚɧɔɤɜ ɞɛɞɘɞɛɞɟűɑŬɠ. 

Ʉɖɔɐ: http://danieloverbey.blogspot.gr/2012/12/methodologies-for-glare-analysis.html 

 

  

http://danieloverbey.blogspot.gr/2012/12/methodologies-for-glare-analysis.html
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2.7 ȷɝɘɞɚɧɔɖůɖ ȹŮɘəŰɩɜ ŪɎɛɓɤůɖɠ 

 

ȼ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭŮɘəŰɩɜ ɗɎɛɓɤůɖɠ ɏɢŮɘ ɛŮɔɎɚɖ ŬɝɑŬ Ŭɜ 

ŬɜŬɚɞɔɘůŰŮɑ əŬɜŮɑɠ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ˊɟɞɏəɡɣŬɜ.  

ȷɜŬɔɜɤɟɑɕɞɜŰŬɠ ŬɡŰɐ Űɖɜ ŬɜɎɔəɖ, ɞɘ Jakubiec əŬɘ Reinhart ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ɛɘŬ 

ůɡɔəɟɘŰɘəɐ ɛŮɚɏŰɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɞˊɞɑŬɠ ŭɖɛɞůɑŮɡůŬɜ Űɞ 2012
34

. 

ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŮɘɟŬɛɎŰɤɜ ůŮ ɢɩɟɞɡɠ ŭɘŬűɞɟŮŰɘəɐɠ ɛɞɟűɐɠ əŬɘ 

ɡˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ, ŬɝɘɞɚɧɔɖůŬɜ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ əɎɗŮ 

ŭŮɑəŰɖ ɔɘŬ əɎɗŮ ɡˊɧɗŮůɖ ŮɟɔŬůɑŬɠ ŬɝɘɞɚɞɔɩɜŰŬɠ Űɖɜ ůɨɔəɚɘůɖ əŬɘ Űɖɜ ŬɝɘɞˊɘůŰɑŬ 

Űɞɡɠ ɡˊɧ Űɘɠ ŭɘɎűɞɟŮɠ ˊŬɟŬɛɏŰɟɞɡɠ.  

ɆɨɛűɤɜŬ ɛŮ ŬɡŰɐ Űɖɜ ɏɟŮɡɜŬ, ɔɘŬ Űɞɜ ɑŭɘɞ ɢɩɟɞ, ɛŮ Űɘɠ ɑŭɘŮɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ, 

ɞɘ ŭŮɑəŰŮɠ DGI, CGIəŬɘ UGRŬˊɞŭɑŭɞɡɜ ˊŬɟɧɛɞɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ɋůŰɧůɞ ŬɡŰɎ 

ɛˊɞɟɞɨɜ ɜŬ ɗŮɤɟɖɗɞɨɜ ɏɔəɡɟŬ əŬɘ ɢɟɖůŰɘəɎ ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɧŰɘ ŭŮɜ ɗŬ ɡˊɎɟɝŮɘ 

ˊŬɟɞɡůɑŬ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ əŬɘ ɧŰɘ Űɞ ˊŬɟɎɗɡɟɞ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɤɠ 

űɤŰŮɘɜɐ ˊɖɔɐ ɛŮůŬɑɞɡ ɛŮɔɏɗɞɡɠ. ȷˊɧ Űɞɡɠ ŰɟŮɘɠ ŬɡŰɞɨɠ ŭŮɑəŰŮɠ ɞ ŭŮɑəŰɖɠ CGIɛˊɞɟŮɑ 

ɜŬ ɗŮɤɟɖɗŮɑ ɞ ˊɘɞ ŬɡůŰɖɟɧɠ Ŭűɞɨ ˊɟɞɓɚɏˊŮɘ ůŰŬɗŮɟɎ ɡɣɖɚɧŰŮɟŮɠ ˊɘɗŬɜɧŰɖŰŮɠ 

ɗɎɛɓɤůɖɠ. Ƀ ŭŮɑəŰɖɠ DGIN ŬˊŬɘŰŮɑ ɔŮɤɛŮŰɟɘəɎ ůɨɜɗŮŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ŭŮɜ ɏɢŮɘ 

ˊɘůŰɞˊɞɘɖɗŮɑ ɛɏɢɟɘ ůŰɘɔɛɐɠ ɛŮ ɏɟŮɡɜŮɠ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɖŰɩɜ. ȰŰůɘ ŭŮɜ ɛˊɞɟŮɑ 

ɜŬ ůɡůŰŬɗŮɑ ɤɠ ŬɝɘɧˊɘůŰɞɠ. Ƀ ŭŮɑəŰɖɠ VCPŮɑɜŬɘ ŬɡŰɧɠ ˊɞɡ ɏɢŮɘ Űɖ ɛŮɔŬɚɨŰŮɟɖ 

Ŭˊɧəɚɘůɖ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰɎ Űɞɡ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ Ɏɚɚɞɡɠ. ȷəɧɛŬ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ 

ŬɜŬˊŰɨɢɗɖəŮ ɔɘŬ ˊɞɚɨ ůɡɔəŮəɟɘɛɏɜŮɠ ůɡɜɗɐəŮɠ ɡˊɧ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ Űɞɜ əŬɗɘůŰɎ 

ŬəŬŰɎɚɚɖɚɞ ɔɘŬ ɛŮɚɏŰŮɠ ˊɞɡ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ Űɞ űɡůɘəɧ űɤɠ.   

ɆɡɜɞɚɘəɎ ɞɘ ˊɟɞŬɜŬűŮɟɗɏɜŰŮɠ ɛˊɞɟŮɑ əŬŰɎ ˊŮɟɑˊŰɤůɖ ɜŬ Ŭˊɞŭɑŭɞɡɜ ɏɔəɡɟŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɤůŰɧůɞ əŬɜŮɑɠ ŭŮ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ɔŮɜɘəɎ əŬɘ ɡˊɧ ɞˊɞɘŮůŭɐˊɞŰŮ 

ůɡɜɗɐəŮɠ. ȷɜŰɑɗŮŰŬ ɛŮ ŬɡŰɞɨɠ, ɞ ŭŮɑəŰɖɠ DGPɏŭɤůŮ ŬɜŬɛŮɜɧɛŮɜŬ əŬɘ Ŭəɟɘɓɐ 

ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ Űɘɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ. 

ɆɡɜŮˊɩɠ ŮɑɜŬɘ ůŬűɐɠ ɖ ˊŬɟɧŰɟɡɜůɖ Űɤɜ ŮɟŮɡɜɖŰɩɜ ůŰɖ Űɞɡ ŭŮɑəŰɖ DGṔ ɞɡ ɛŮ Űɞ 

ůɡɜŭɡŬůɛɧ ŬɝɘɧˊɘůŰɞɡ ɚɞɔɘůɛɘəɞɨ ŬˊɞŭɑŭŮɘ ŬˊɞŰŮɚɏůɛŬŰŬ ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ˊɞɚɨ 

ɛɘəɟɧŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ŮɑɜŬɘ ŬɜŬɝɘɧˊɘůŰŬ ɐ ŬˊɟɞůŭɧəɖŰŬ.  
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ȾȺūȷȿȷȽɃ 3 - ȹȽȺŪɁȺȽɆ ȾȷɁɃɁȽɆɀɃȽ 

 

3.1 ȹɘŮɗɜŮɑɠ ȾŬɜɞɜɘůɛɞɑ ȾŬɘ ȹŮɑəŰŮɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ  

 

Ƀɘ ŭɘŮɗɜŮɑɠ əŬɜɞɜɘůɛɞɑ ůɢŮŭɘŬůɛɞɨ ɐ Ŭɝɘɞɚɧɔɖůɖɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ˊŬɑɕɞɡɜ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ ŬɜŰɑɚɖɣɖɠ Űɤɜ ɛŮɚŮŰɖŰɩɜ ˊŮɟɑ ɘəŬɜɞˊɞɘɖŰɘəɞɨ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ əŬɘ əŬŰô ŮˊɏəŰŬůɖ ůŰɖɜ ɛŮɗɞŭɞɚɞɔɑŬ əŬɘ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ 

ɓŬůɘəɩɜ ůŰɧɢɤɜ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɤɜ ɛŮɚŮŰɩɜ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ Űɞ 

ˊŬɟɎŭŮɘɔɛŬ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ˊɞɡ ŬɜŬűɏɟɗɖəŮ ɜɤɟɑŰŮɟŬ, ɞˊɞɑɞɠ 

ˊŬɟɎ Űɘɠ ŬˊɞŭŮŭŮɘɔɛɏɜŮɠ ŮɚɚŮɑɣŮɘɠ Űɞɡ, ůɡɜŮɢɑɕŮɘ ɜŬ ŭŮůˊɧɕŮɘ ɤɠ ɞ əɡɟɑŬɟɢɞɠ ŭŮɑəŰɖɠ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ ɚɧɔɤ Űɖɠ ˊɞɚɨɢɟɞɜɖɠ ˊŬɟɞɡůɑŬɠ Űɞɡ ůŰɞɡɠ əŬɜɞɜɘůɛɞɨɠ əŬɘ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ.  

ɀŮ Űɖɜ ˊɎɟɞŭɞ Űɤɜ ŮŰɩɜ əŬɘ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ɏɟŮɡɜŬɠ, ɖ ŬɜŰɑɚɖɣɖ ɔɘŬ Űɞ űɡůɘəɧ 

űɤŰɘůɛɧ əŬɘ Űɖɜ ˊɞɚɡŭɘɎůŰŬŰɖ ŮˊɑŭɟŬůɖ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ůŮ ɏɜŬ əŰɑɟɘɞ 

ŭɘŮɡɟɨɜŮŰŬɘ. Ʉɚɏɞɜ ɞɘ ɞŭɖɔɑŮɠ ˊŮɟɑ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŮɜůɤɛŬŰɩɜɞɜŰŬɘ ɧɚɞ əŬɘ 

ˊŮɟɘůůɧŰŮɟɞ, ůŮ ˊɘɞ ůɡɜɞɚɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮɜŮɟɔŮɘŬəɐ ůɡɛˊŮɟɘűɞɟɎ 

Űɤɜ əŰɘɟɑɤɜ. ȷɡŰɧ ɏɢŮɘ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬɜŰɘəŬŰɎůŰŬůɖ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ 

ūɤŰɘůɛɞɨ ˊɞɡ ŮəűɟɎɕŮŰŬɘ ɤɠ ˊɞůɞůŰɧ, ɛŮ ŮəűɟɎůŮɘɠ ŬˊɧɚɡŰɤɜ Űɘɛɩɜ űɤŰɘůɛɞɨ 

(illuminance, luminance ə.Ɏ.) ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭɡŬůŰɞɨɜ əŬɘ ɛŮ Ɏɚɚɞɡɠ ŰɞɛŮɑɠ Űɞɡ 

ůɢŮŭɘŬůɛɞɨ ɛŮ ɛŮɔŬɚɨŰŮɟɖ ŮɡəɞɚɑŬ. 

ɄŬɟɎ Űɖɜ ɧˊɞɘŬ Ůɝɏɚɘɝɖ ůŰɞɡɠ əŬɜɞɜɘůɛɞɨɠ ŭŮɜ ɏɢŮɘ əŬŰŬůŰŮɑ ŬəɧɛŬ ŭɡɜŬŰɧ ɜŬ 

ŮəűɟŬůŰɞɨɜ ɞɘ əŬɜɞɜɘůɛɞɑ ůŮ ůɡɜɎɟŰɖůɖ Űɤɜ ɜɏɤɜ ŭŮɘəŰɩɜ ˊɞɡ ɏɢɞɡɜ ˊɟɞəɨɣŮɘ. 

ȾŬŰɎ Űɞɡɠ Reinhart, Mardaljevic əŬɘ Rogers, ɡˊɞɚŮɑˊŮŰŬɘ ŬəɧɛŬ ɏɜŬ ɓɐɛŬ ůŰɖɜ 

Ůɝɏɚɘɝɖ ˊɟɘɜ ɜŬ ůɡɛɓŮɑ ŬɡŰɧ. ȳˊɤɠ űɎɜɖəŮ ůŰɞ ˊŬɟɎŭŮɘɔɛŬ ůɨɔəɟɘůɖɠ Űɤɜ ŭŮɘəŰɩɜ, 

ɞɘ ŭɡɜŬɛɘəɞɑ ŭŮɑəŰŮɠ ɛˊɞɟɞɨɜ ˊɚɏɞɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɛŮ ŮˊɘŰɡɢɑŬ ůŮ ůɡɔəɟɘŰɘəɏɠ 

ɛŮɚɏŰŮɠ ɛŮŰŬɝɨ ŭɘŬűɧɟɤɜ ŮɜŬɚɚŬəŰɘəɩɜ Ůˊɘɚɞɔɩɜ ůɢŮŭɘŬůɛɞɨ. ȷɡŰɧ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ 

ŮɑɜŬɘ ŬˊɧɚɡŰŮɠ Űɘɛɏɠ ŬɜŬűɞɟɎɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨɜ ɜŬ əŬɗɘŮɟɤɗɞɨɜ ɤɠ ŬˊŬɘŰɐůŮɘɠ ůŰɞɡɠ 

əŬɜɞɜɘůɛɞɨɠ. Ⱥˊɘˊɚɏɞɜ, ˊɟɞŰŮɑɜŮŰŬɘ Ŭˊɧ Űɞɡɠ ɑŭɘɞɡɠ ŮɟŮɡɜɖŰɏɠ ɖ ɡɘɞɗɏŰɖůɖ Űɤɜ ɜɏɤɜ 

ŭŮɘəŰɩɜ ɜŬ ɛɖ ɔɑɜŮɘ ɛŮ Űɟɧˊɞ ŬɜɎɚɞɔŬ Űɖɠ ɢɞɜŭɟɞŮɘŭɞɨɠ ŬˊŬɑŰɖůɖ Űɞɡ əŬɜɞɜɘůɛɞɨ 

LEED ɔɘŬ Ʉ.ū.ū. ɛŮɔŬɚɨŰŮɟɞ ɐ ɑůɞ Űɞɡ 2% ŬɚɚɎ ɛŮ ɛɘŬ ˊɘɞ ŮˊɘůŰɖɛɞɜɘəɎ ɞɟɗɐ 

ˊɟɞůɏɔɔɘůɖ ɧˊɞɡ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ ɧˊɞɘŮɠ Űɘɛɏɠ ˊɞɡ ɗŬ ŮˊɘɚŮɢɗɞɨɜ ɤɠ ɧɟɘŬ, ɜŬ 

ɏɢɞɡɜ ˊɟɞəɨɣŮɘ Ŭˊɧ ɛŮɚɏŰŮɠ ˊŮɟɘˊŰɩůŮɤɜ ˊɞɚɡɎɟɘɗɛɤɜ əŬɘ ˊɞɘəɑɚɤɜ ɢɩɟɤɜ əŬɘ 

Ŭűɞɨ ɏɢɞɡɜ ŮˊɘɓŮɓŬɘɤɗŮɑ Ŭˊɧ ɏɟŮɡɜŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ Ŭɝɘɞɚɧɔɖůɐ Űɞɡɠ Űɧůɞ Ŭˊɧ 
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Ůɘŭɘəɞɨɠ ůŰɞ űɡůɘəɧ űɤŰɘůɛɧ ɧůɞ əŬɘ Ŭˊɧ Űɞɡɠ ɑŭɘɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ Űɤɜ ɢɩɟɤɜ 

ŬɡŰɩɜ.  

 

3.2 ɆɖɛŬɜŰɘəɧŰŮɟɞɘ ȹɘŮɗɜŮɑɠ ȾŬɜɞɜɘůɛɞɑ  

 

3.2.1 CIBSE (Chartered Institution of Building Services Engineers)  

ɇɞ CIBSE ŮɑɜŬɘ ɏɜŬ ŭɘŮɗɜɏɠ ɘɜůŰɘŰɞɨŰɞ ɛŮ ůəɞˊɧ Űɖɜ ɏɟŮɡɜŬ əŬɘ Űɖ ɓŮɚŰɑɤůɖ Űɞɡ 

ůɢŮŭɘŬɛɞɨ Űɤɜ əŰɘɟɑɤɜ ɔɘŬ əɎɗŮ ˊŰɡɢɐ Űɞɡ ůɢŮŭɘŬůɛɞɨ. ȳůɞ ŬűɞɟɎ ůŰɞ űɤŰɘůɛɧ 

ŬɟɛɧŭɘŬ ŮɑɜŬɘ ɖ Society of Light & Lighting (SLL)
1
.  

Ƀɘ ɔŮɜɘəɏɠ ůɡůŰɎůŮɘɠ Űɖɠ SLL ɔɘŬ Űɞ űɤŰɘůɛɧ Űɤɜ ɢɩɟɤɜ ŭɑɜɞɡɜ ɏɛűŬůɖ ůŰɖ 

ˊŬɟɞɡůɑŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŬəɧɛŬ əŬɘ Ŭɜ ɞɘ ŬɜɎɔəŮɠ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɞɜ 

ŰŮɢɜɖŰɧ. ȰŰůɘ ɞɟɑɕŮɘ: 

- ũɘŬ ɢɩɟɞɡɠ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŭŮ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ŰŮɢɜɖŰɧɠ űɤŰɘůɛɧɠ, ɞ ɛɏůɞɠ 

ɄŬɟɎɔɞɜŰŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ əɎŰɤ Ŭˊɧ 5%. 

- ũɘŬ ɢɩɟɞɡɠ ůŰɞɡɠ ɞˊɞɑɞɡɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ŰŮɢɜɖŰɧɠ űɤŰɘůɛɧɠ, ɞ ɛɏůɞɠ 

ɄŬɟɎɔɞɜŰŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ əɎŰɤ Ŭˊɧ 2%. 

ɃɟɑɕɞɜŰŬɘ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŮɠ ŬˊŬɘŰɐůŮɘɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ əɎɗŮ ɢɩɟɞɡ. 

Ƀɘ ůɡůŰɎůŮɘɠ Űɞɡ CIBSE ɔɘŬ Űɘɠ ɛɞɜɎŭŮɠ ɡɔŮɑŬɠ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŰɞɡɠ ˊŬɟŬəɎŰɤ 

ˊɑɜŬəŮɠ
2
. 

ȺɘəɧɜŬ 3.1 - ɄɟɞŰŮɘɜɧɛŮɠ Űɘɛɏɠ ɔɘŬ ɢɩɟɞɡɠ ɡɔŮɘɞɜɞɛɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ, əŬŰɎ CIBSEɄɖɔɐ: 

www.cibse.org 
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ȺɘəɧɜŬ 3.2 - ɄɟɞŰŮɘɜɧɛŮɠ Űɘɛɏɠ ɔɘŬ ɢɩɟɞɡɠ ɡɔŮɘɞɜɞɛɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ, əŬŰɎ CIBSEɄɖɔɐ: 

www.cibse.org 

 

 

ȺɘəɧɜŬ 3.3 - ɄɟɞŰŮɘɜɧɛŮɠ Űɘɛɏɠ ɔɘŬ ɢɩɟɞɡɠ ɡɔŮɘɞɜɞɛɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ, əŬŰɎ CIBSEɄɖɔɐ: 

www.cibse.org 

ɆŮ ɛɘŬ ˊɟɞůˊɎɗŮɘŬ ɜŬ ůɡɛɓɎɚŮɘ ůŰɖ ɛŮɑɤůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡə ŬŰŬɜŬɚɩɜŮɘ ɞ ŰɞɛɏŬɠ 

ɡɔŮɑŬɠ ůŰɖ ȸɟŮŰŬɜɑŬ, Űɞ (CIBSE) ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞ ɡˊɞɡɟɔŮɑɞ ɡɔŮɑŬɠ Űɖɠ ɢɩɟŬɠ 

ŮɘůɐɔŬɔŮ ůŰɞ ŮɔɢŮɘɟɑŭɘɞ CIBSE LG2 Űɞɡ 2007 ɏɜŬ ůɨůŰɖɛŬ ŮɜŮɟɔŮɘŬəɐɠ 

ˊɘůŰɞˊɞɑɖůɖɠ [Design Efficiency Rating system (DEER)] ˊɞɡ ˊɟɞŰŮɑɜŮɘ Űɘɠ Űɘɛɏɠ 

ŬɡŰɏɠ. 
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3.2.2 IESNA (Illuminating Engineering Society of North America)  

 

ȼ IESNA ŮɑɜŬɘ ɏɜŬɠ ɛɖ əŮɟŭɞůəɞˊɘəɧɠ ɞɟɔŬɜɘůɛɧɠ ˊɞɡ ɘŭɟɨɗɖəŮ ůŰɖ ɁɏŬ Ɉɧɟəɖ Űɞ 

1906. Ɇəɞˊɧɠ Űɖɠ ŮɑɜŬɘ ɜŬ ɓŮɚŰɘɩůŮɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ űɤŰɘůɛɞɨ ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ 

ůɡɜŮɟɔŬůɑŬ Ŭɜɗɟɩˊɤɜ ɛŮ ɔɜɩůŮɘɠ ˊɎɜɤ ůŰɞ űɤŰɘůɛɧ əŬɘ ɛŮŰŬűɟɎɕɞɜŰŬɠ Űɘɠ ɔɜɩůŮɘɠ 

ŬɡŰɏɠ ůŮ ˊɟɎɝŮɘɠ ˊɞɡ Ůɡɜɞɞɨɜ Űɞ əɞɘɜɧ ůɡɛűɏɟɞɜ. ɇŬ ɛɏɚɖ Űɖɠ IESNA ɗŮɤɟɞɨɜŰŬɘ 

ŮˊŬɔɔŮɚɛŬŰɑŮɠ ůŰɞ ɢɩɟɞ Űɞɡɠ əŬɘ ɢŬɑɟɞɡɜ ŭɘŮɗɜɞɨɠ Ŭˊɞŭɞɢɐɠ.  

ȳůɞ ŬűɞɟɎ ůŰɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ, ɖ IESNA ˊɟɞŰŮɑɜŮɘ
3
, ŬɜɎɚɞɔŬ ɛŮ Űɖ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ, ŰŬ Ůɝɐɠ: 

- ũɘŬ Űɘɠ ŮˊɘůəɏɣŮɘɠ Űɤɜ ɜɞůɞəɧɛɤɜ ůŰɞɡɠ ɗŬɚɎɛɞɡɠ Űɤɜ ŬůɗŮɜɩɜ ˊɞɡ 

ŬˊŬɘŰɞɨɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ, űɤŰɘůɛɧ ɛŮ əŬŰɎɚɚɖɚɖ ŰɞˊɞɗɏŰɖůɖ ɩůŰŮ ɜŬ 

ŭɘŮɡəɞɚɨɜɞɜŰŬɘ, əŬɘ ɚŬɛˊɟɧŰɖŰŬ (luminance) Űɖɠ ŰɎɝɖɠ Űɤɜ 310 cd/m
2
. 

- ũɘŬ Űɘɠ Ŭˊɚɏɠ ŮˊɘůəɏɣŮɘɠ Ůɚɏɔɢɞɡ Űɤɜ ɜɞůɞəɧɛɤɛ, űɤŰɘůɛɧ ɚŬɛˊɟɧŰɖŰŬɠ 70 

cd/m
2
. 

- ũɘŬ Űɖɜ ŮɝɏŰŬůɖ Űɤɜ ŬůɗŮɜɩɜ, űɤŰɘůɛɧ əŬŰɎɚɚɖɚɞ ɩůŰŮ ɜŬ ŮɛűŬɜɑɕŮŰŬɘ 

ůɤůŰɎ Űɞ ɢɟɩɛŬ Űɞɡ ŭɏɟɛŬŰɞɠ ɐ Ɏɚɚɤɜ ɘůŰɩɜ, ɜŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ 

ˊŬɟŬŰɐɟɖůɖ ŮˊɘűŬɜŮɘɩɜ əŬɘ əɞɘɚɞŰɐŰɤɜ əŬɘ ɜŬ ɛɖɜ űɖɛɘɞɡɟɔŮɑ ůəɘɎůŮɘɠ. 

- Ʉɟɞůɤˊɘəɧɠ űɤŰɘůɛɧ ŬůɗŮɜɩɜ ɔɘŬ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɧˊɤɠ ŬɜɎɔɜɤůɖ, ɛŮ 

ɚŬɛˊɟɧŰɖŰŬ Űɖɠ ŰɎɝɖɠ Űɤɜ 310 cd/m
2
. 

 

ȺɘəɧɜŬ 3.4 - ȹɘŬűɞɟŮŰɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŮɜŰɧɠ ɗŬɚɎɛɞɡ ɜɞůɖɚŮɑŬɠɄɖɔɐ: IESNA, The 

Lighting Handbook, NinthEdition 
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Ⱥˊɘˊɚɏɞɜ ůŰɖɜ 9
ɖ
 ɏəŭɞůɖ Űɞɡ IESNA Lighting Handbook ŬɜŬűɏɟɞɜŰŬɘ əŬɘ əɎˊɞɘŮɠ 

ɔŮɜɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɔɘŬ ŰŬ ɜɞůɞəɞɛŮɑŬ ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɞɘ 

Ůɝɐɠ
4
: 

- ũŮɜɘəɧɠ űɤŰɘůɛɧɠ Űɤɜ ˊŰŮɟɡɔɩɜ : 300 lux , ůŮ ɨɣɞɠ 0.8m Ŭˊɧ Űɞ ŭɎˊŮŭɞ. 

- ūɤŰɘůɛɧɠ Ŭˊɚɐɠ ŮɝɏŰŬůɖɠ : 500 lux , ůŮ ɨɣɞɠ 0.8m Ŭˊɧ Űɞ ŭɎˊŮŭɞ. 

- ūɤŰɘɛůɧɠ ŮɝɏŰŬůɖɠ əŬɘ ɗŮɟŬˊŮɑŬɠ : 1000 lux , ůŮ ɨɣɞɠ 0.8m Ŭˊɧ Űɞ ŭɎˊŮŭɞ. 

 

 

 

3.2.3 LEED (Leadership in Energy and Environmental Design) 

 

ɇɞ LEED ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ Ŭɝɘɞɚɧɔɖůɖɠ əŬɘ ˊɘůŰɞˊɞɑɖůɖɠ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ əŰɘɟɑɤɜ Űɞɡ Ɇɡɛɓɞɡɚɑɞɡ ɄɟɎůɘɜɤɜ ȾŰɘɟɑɤɜ Űɤɜ ȼ.Ʉ.ȷ.
5
 

ɆŰɞ Ůɘŭɘəɧ ŮɔɢŮɘɟɐŭɘɞ ɔɘŬ Űɘɠ ɛɞɜɎŭŮɠ ɡɔŮɑŬɠ, Űɞ LEED 2009 ForHealthcare, Űɞ ɞˊɞɑɞ 

ŮɜɖɛŮɟɩɗɖəŮ əŬɘ ŮˊŬɜŮəŭɧɗɖəŮ Űɞɜ ȷˊɟɑɚɘɞ Űɞɡ 2013, ŭɑŭɞɜŰŬɘ ŰɏůůŮɟɘɠ 

ŮɜŬɚɚŬəŰɘəɏɠ (ˊɟɞůɞɛɞɑɤůɖ, ŮˊɘŰɧˊɘŮɠ ɛŮŰɟɐůŮɘɠ, ˊŮɟɘɔɟŬűɐ əŬɘ ůɡɜŭɡŬůɛɧɠ), ɩůŰŮ 

ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɧŰɘ ɞ ůɢŮŭɘŬůɛɧɠ ɧůɞ ŬűɞɟɎ ůŰɞ űɡůɘəɧ űɤŰɘůɛɧ ŮɑɜŬɘ 

əŬŰɎɚɚɖɚɞɠ
6
. ȼ ˊɟɩŰɖ ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛˊɞˊɞɘɖɗŮɑ ůŮ ɛɘŬ ɛŮɚɏŰɖ 

űɤŰɘůɛɞɨ əŬɘ ŬɜŬűɏɟŮɘ ŰŬ Ůɝɐɠ: 

 

ü ȺɜŬɚɚŬəŰɘəɐ ɄɟɩŰɖ: Ʉɟɞůɞɛɞɑɤůɖ  

ɀɏůɤ ˊɟɞůɞɛɞɑɤůɖ ůŮ ȼ/Ɉ ɜŬ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ŰɞɡɚɎɢɘůŰɞɜ Űɞ 75% Űɞɡ 

ɢɩɟɞɡ ŮˊɘŰɡɢɎɜŮɘ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ, Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ 

ŮˊɘűɎɜŮɘŬɠ ɛŮŰŬɝɨ Űɤɜ 110 lux əŬɘ 5400 lux ůŮ ůɡɜɗɐəŮɠ əŬɗŬɟɞɨ ɞɡɟŬɜɞɨ 

Űɖɜ 21
ɖ
 ɆŮˊŰŮɛɓɟɑɞɡ əŬɘ ɛŮŰŬɝɨ 9:00 ˊ.ɛ. əŬɘ 3:00 ɛ.ɛ. Ⱥˊɑůɖɠ ɜŬ 

ˊɟɞɓɚɏˊɞɜŰŬɘ ůɡůəŮɡɏɠ ůəɑŬůɖɠ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ ɗɎɛɓɤůɖɠ ɛŮ Űɖɜ 

ˊɟɞɦˊɧɗŮůɖ ɧŰɘ ŰɖɟŮɑŰŬɘ Űɞ əŬŰɩŰŬŰɞ ɧɟɘɞ Űɤɜ 110 lux.  
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ȺɘəɧɜŬ 3.5 - ȾŬŰŬɜɞɛɐ ˊɧɜŰɤɜ Ŭɝɘɞɚɧɔɖůɖɠ ůŰɞ ůɨůŰɖɛŬ LEED. ɆŰɞ űɡůɘəɧ űɤŰɘůɛɧ ŬɜŬɚɞɔɞɨɜ 2 

ɓŬɗɛɞɑ Ŭɝɘɞɚɧɔɖůɖɠ Ŭˊɧ Űɞɡɠ 35 ŮɜɏɟɔŮɘŬɠ əŬɘ ŬŰɛɧůűŬɘɟŬɠ.Ʉɖɔɐ: http://www.street-

sense.org/storage/leed3.jpg 

 

 

3.2.4 ASHRAE (American Society of Heating, Refrigerating and Air- 

Conditioning Engineers)  

 

ȼ ASHRAE ˊɞɡ ɘŭɟɨɗɖəŮ Űɞ 1894 ŮɑɜŬɘ ɏɜŬɠ ŰŮɢɜɞɚɞɔɘəɧɠ ɞɟɔŬɜɘůɛɧɠ ˊɞɡ 

ŬůɢɞɚŮɑŰŬɘ ɛŮ ŰŬ ůɡůŰɐɛŬŰŬ ŭɧɛɖůɖɠ, Űɖɜ ŮɜŮɟɔŮɘŬəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ, Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɞɡ ɎŮɟŬ, Űɖɜ ɣɨɝɖ əŬɘ Űɖɜ ɓɘɤůɘɛɧŰɖŰŬ Űɞɡ əɚɎŭɞɡ
7
. Ɇəɞˊɧɠ Űɖɠ ŮɑɜŬɘ ɜŬ ɓɞɖɗɐůŮɘ 

ůŰɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ɏɟŮɡɜŬ əŬɘ Ůɝɏɚɘɝɖ ůŰɞɡɠ ŰɞɛŮɑɠ ŬɡŰɞɨɠ, ɜŬ ɡˊɖɟŮŰŮɑ Űɞ əɞɘɜɧ 

əŬɚɧ əŬɘ ɜŬ ˊɟɞɎɔŮɘ Űɖɜ ŬŮɘűɧɟɞ ŬɜɎˊŰɡɝɖ. ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɟɎůɖɠ Űɖɠ, ŭɖɛɞůɘŮɨŮɘ 

ŰŮɢɜɘəɎ ŮɔɢŮɘɟɑŭɘŬ ˊɟɞŰŮɑɜɞɜŰŬɠ ŬɜŰɑůŰɞɘɢŮɠ əŬŰŮɡɗɨɜůɖɠ ůɢŮŭɘŬůɛɞɨ. 

ɆɢŮŰɘəɎ ɛŮ Űɘɠ ɛɞɜɎŭŮɠ ɡɔŮɑŬɠ ɏɢŮɘ ŮəŭɧůŮɘ ɏɜŬ ŮɔɢŮɘɟɑŭɘɞ ˊɟɞɢɤɟɖɛɏɜɞɡ ŮɜŮɟɔŮɘŬəɞɨ 

ůɢŮŭɘŬůɛɞɨ ɔɘŬ ɜɞůɞəɞɛŮɑŬ əŬɘ ɛɞɜɎŭŮɠ ɡɔŮɑŬɠ
8
. ɆŰɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ůɡɛɛŮŰŮɑɢŬɜ 

Ůˊɑůɖɠ Űɞ ȷɛŮɟɘəŬɜɘəɧ ȽɜůŰɘŰɞɨŰɞ ȷɟɢɘŰŮəŰɧɜɤɜ, ɖ IESNA, əŬɗɩɠ əŬɘ Űɞ Ɇɡɛɓɞɨɚɘɞ 

ɄɟɎůɘɜɤɜ ȾŰɘɟɑɤɜ əŬɘ Űɞ ɈˊɞɡɟɔŮɑɞ ȺɜɏɟɔŮɘŬɠ Űɤɜ ȼ.Ʉ.ȷ. ɆŰɞ ŮɔɢŮɘɟɑŭɘɞ ŭɑɜɞɜŰŬɘ 

əŬŰŮɡɗɖɜŰɐɟɘŮɠ ɞŭɖɔɑŮɠ ůɢŮŭɧɜ ɔɘŬ əɎɗŮ ɢɩɟɞɡ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ. 
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ȺɘəɧɜŬ 3.6 - ȿɑůŰŬ ɛŮ ɧɚɞɡɠ Űɞɡɠ ɢɩɟɞɡɠ ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ ŭɑɜɞɜŰŬɘ ɞŭɖɔɑŮɠ ůŰɞ ŮɔɢŮɘɟɑŭɘɞ Űɖɠ 

ASHRAE.Ʉɖɔɐ : www.ashrae.org 

 

 

ȳůɞ ŬűɞɟɎ Űɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ, ɞɘ ˊŬɟɎɔɟŬűɞɘ EL14 əŬɘ EL15 ŭɑɜɞɡɜ ˊɞɚɚɏɠ 

ɞŭɖɔɑŮɠ ɩůŰŮ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ɖ ŭɘŮɡəɧɚɡɜůɖ ɧɚɤɜ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ 

ŬɜŬɛɏɜŮŰŬɘ ɜŬ ůɡɛɓɞɨɜ Ŭˊɧ Űɞɜ ŬůɗŮɜɐ əŬɘ Űɖɜ ɞɘəɞɔɏɜŮɘŬ Űɞɡ, Űɞɡɠ ɔɘŬŰɟɞɨɠ, Űɘɠ 

ɜɞůɞəɧɛŮɠ ŬəɧɛŬ əŬɘ Űɞ ˊɟɞůɤˊɘəɧ əŬɗŬɟɘůɛɞɨ, ˊɟɞŰŮɑɜɞɜŰŬɠ əŬɘ əŬŰɎɚɚɖɚŬ 

űɤŰɘůŰɘəɎ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ. ɄɟɞŰŮɑɜŮŰŬɘ ɤɠ ŬˊɞŭŮəŰɐ ɛɏůɖ 

Űɘɛɐ ɚŬɛˊɟɧŰɖŰŬɠ űɤŰɘůɛɞɨ ŰŬ 30ft ( ɧˊɞɡ ft=footcandles =cd/ft
2
) ůŮ ɨɣɞɠ 30 ɘɜŰůɩɜ 

Ŭˊɧ Űɞ ŭɎˊŮŭɞ ɐ Ŭɚɚɘɩɠ ˊŮɟɑˊɞɡ 320 cd/m
2
 ůŮ ɨɣɞɠ ˊŮɟɑˊɞɡ 75cm Ŭˊɧ Űɞ ŭɎˊŮŭɞ.  
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ȺɘəɧɜŬ 3.7  ɄɟɞŰŮɘɜɧɛŮɜɖ ŭɘɎŰŬɝɖ űɤŰɘůɛɞɨ ɗŬɚɎɛɞɡ ɜɞůɖɚŮɘŬɠ Ŭˊɧ ASHREA 

Ʉɖɔɐ : www.ashrae.org 

 

3.2.5 ȺɡɟɤˊŬɥəɐ ɃŭɖɔɑŬ - CSN EN 12464-1 Light and lighting - Lighting of 

work places - Part 1: Indoor work places 

 

ȼ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ ŮɢŮɑ ŮəŭɧůŮɘ Ůˊɑůɖɠ ɏɜŬɜ ɞŭɖɔɧ ˊɟɧŰɡˊɞɡ űɤŰɘůɛɞɨ ɔɘŬ 

ɢɩɟɞɡɠ ŮɟɔŬůɑŬɠ. Ƀ ȺɁ12464
9
 ŮəŭɧɗɖəŮ Űɞ 2011 Ŭˊɧ Űɖɜ ȺɡɟɤˊŬɥəɐ ȺˊɘŰɟɞˊɐ ɔɘŬ 

Űɖɜ ɇɡˊɞˊɞɑɖůɖ (CEN) ɛŮ ůŰɧɢɞ ɜŬ əŬɗɞɟɑůŮɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ űɤŰɘůɛɞɨ ɔɘŬ 

ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ŮɟɔŬůɑŬɠ ɩůŰŮ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ɖ ɞˊŰɘəɐ ɎɜŮůɖ əŬɘ ɖ 

ŬˊɞŭɞŰɘəɧŰɖŰŬ. ɄŮɟɘɚŬɛɓɎɜŮɘ ɧɚŮɠ Űɘɠ ůɡɜɐɗŮɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ɞˊŰɘəɐ 

ŮˊɎɟəŮɘŬ. ȰɢŮɘ ŭɞɛɖɗŮɑ ůŰɖ ɚɞɔɘəɐ Űɖɠ ŮɚɎɢɘůŰɖɠ ŬˊŬɑŰɖůɖɠ ɔɘŬ əɎɗŮ ˊŮɟɑˊŰɤůɖ. 

ȰŰůɘ ɞɟɑɕŮɘ ŮɚɎɢɘůŰɖ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ ŮɟɔŬůɑŬɠ 

(illuminance) , ŮɚɎɢɘůŰɖ Űɘɛɐ Űɞɡ ŭɏɘəŰɖ ɢɟɤɛŬŰɘəɐɠ Ŭˊɧŭɞůɖɠ (colourrendering) əŬɘ 

ɛɏɔɘůŰɖ Űɘɛɐ Űɞɡ Ůɜɞˊɞɘɖɛɏɜɞɡ ɓŬɗɛɞɨ ɗɎɛɓɤůɖɠ (UnifiedGlareRating ï UGR). ɆŮ 

ɏɜŬ ŮɔɢŮɘɟɑŭɘɞ
10

 Űɖɠ ŮŰŬɘɟɑŬɠ ThornLightingLimited ůɢŮŰɘəɎ ɛŮ Űɞ űɤŰɘůɛɧ Űɤɜ 

ɜɞůɞəɞəɞɛɏɘɤɜ, ŭɑɜŮŰŬɘ ɞ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬɠ ůŰɞɜ ɞˊɞɑɞ ɏɢŮɘ ɔɑɜŮɘ ɛɘŬ ůɡɔəɏɜŰɟɤůɖ 

Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ Űɘɛɩɜ Űɞɡ ȺɁ12464-1. 
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ȺɘəɧɜŬ 3.8 - ɄɟɞŰŮɘɜɧɛŮɜŮɠ Űɘɛɏɠ űɤŰɘůɛɞɨ ɔɘŬ ɢɩɟɞɡɠ ɡɔŮɘɞɜɞɛɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ əŬŰɎ ȺɁ 

12464-1. Ʉɖɔɐ: http://www.en-standard.eu 

  

http://www.en-standard.eu/


92 
 

 

3.3 ȸȽȸȿȽɃũɅȷūȽȷ 

1. www.cibse.org 

2. Lighting Guide 2: Lighting for Hospital and Healthcare Buildings, CIBSE, 

(1989, added-on 1999) 

3. IESNA, The Lighting Handbook, Ninth Edition 

4. Requirements for Lighting Levels, Eric E. Richman Pacific, Northwest 

National Laboratory 

5. http://www.usgbc.org/leed 

6. LEED 2009 For Healthcare 

7. https://www.ashrae.org 

8. Advanced Energy Design Guide for Small Hospitals and Healthcare 

Facilities, É (2007), American Society of Heating, Refrigerating and Air-

Conditioning Engineers, Inc. (www.ashrae.org). 

9. http://www.en-standard.eu 

10. THORN Hospitals and Healthcare, THORN Lighting Ltd. 

 

 

  

http://www.cibse.org/
http://www.usgbc.org/leed
https://www.ashrae.org/about-ashrae/
http://www.ashrae.org/
http://www.en-standard.eu/
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ȾȺūȷȿȷȽɃ 4 ï ɄɅɃɆɃɀɃȽɋɆȼ ɆȺ ȼ/Ɉ 

 

4.1 ȺɘůŬɔɤɔɐ 

 

ȼ ůɖɛŮɟɘɜɐ ˊɟɧɞŭɞɠ ůŰɖɜ ŮˊɘůŰɐɛɖ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɖɚŮəŰɟɞɜɘəɩɜ 

ɡˊɞɚɞɔɘůŰɩɜ ɏɢŮɘ əŬŰŬůŰɐůŮɘ ŮűɘəŰɐ Űɧůɞ Űɖɜ ŬəɟɘɓɏůŰŮɟɖ ˊɟɧɓɚŮɣɖ Űɤɜ ůɡɜɗɖəɩɜ 

űɤŰɘůɛɞɨ ɛɏůɤ Űɤɜ űɤŰɞɟŮŬɚɘůŰɘəɩɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɟɞůɞɛɞɑɤůɖɠ, ɧůɞ əŬɘ Űɖɜ 

ůɡɜŮɟɔŬůɑŬ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ŬɡŰɩɜ ɛŮ ɚɞɔɘůɛɘəɎ ɔɟŬɛɛɘəɐɠ ůɢŮŭɑŬůɖɠ (CAD-

Computer-Aided-Design) ŰŬ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ˊɞɚɨ ɛŮɔɎɚɞ ɓŬɗɛɧ ůŰɖ 

ůɨɔɢɟɞɜɖ ˊɟŬəŰɘəɐ əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ Űɤɜ əŰɘɟɑɤɜ.  

ɀŮ Űɖɜ ůɡɜŮɟɔŬůɑŬ ŬɡŰɐ ŬˊŬɚɚɎůůŮŰŬɘ ɞ ɛŮɚŮŰɖŰɐɠ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ 

ŮɘůŬɔɤɔɐɠ Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ɛɞɜŰɏɚɞɡ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮɝŮŰŬůɗŮɑ, ɛɘŬ 

ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɐŰŬɜ ˊŮɟɑˊɚɞəɖ əŬɘ ɢɟɞɜɞɓɧɟŬ. Ⱥˊɘˊɚɏɞɜ, ŬəɧɛŬ əŬɘ ɧŰŬɜ ŬˊŬɘŰŮɑŰŬɘ 

ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɛɞɜŰɏɚɞɡ ŮɜŰɧɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ˊɟɞůɞɛɞɑɤůɖɠ, Űɞ ˊŮɟɘɓɎɚɚɞɜ 

ŮɟɔŬůɑŬɠ ɏɢŮɘ ɔɑɜŮɘ ˊɚɏɞɜ ˊɞɚɨ ˊɘɞ əŬŰŬɜɞɖŰɧ əŬɘ űɘɚɘəɧ ˊɟɞɠ Űɞɡɠ ɢɟɐůŰŮɠ, ŬəɧɛŬ 

əŬɘ ŬɡŰɞɨɠ ˊɞɡ ŭŮɜ ɏɢɞɡɜ ɛŮɔɎɚɖ ŮɝɞɘəŮɑɤůɖ ɛŮ ŬɡŰɐ Űɖ ŭɘŬŭɘəŬůɑŬ. 

ȷˊɧ Űɖɜ Ɏɚɚɖ, ɞ űɤŰɞɟŮŬɚɘůɛɧɠ , ŭɖɚŬŭɐ ɖ ɟŮŬɚɘůŰɘəɐ ŬˊŮɘəɧɜɘůɖ 

ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ ɢɩɟɤɜ ˊɞɡ ůɢŮŭɘɎɕɞɜŰŬɘ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ, ɓɞɖɗɎŮɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ 

ŬůűŬɚɩɜ ˊɟɞɓɚɏɣŮɤɜ ɔɘŬ Űɖɜ ŰŮɚɘəɐ ŮɘəɧɜŬ Ůɜɧɠ ɢɩɟɞɡ, ůŰɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ 

ůɨɔəɟɘůɖ ŮɜŬɚɚŬəŰɘəɩɜ ˊɟɞŰɎůŮɤɜ, ůŰɞɜ əŬɗɞɟɘůɛɧ Ŭəɟɘɓɩɜ űɡůɘəɩɜ ŭɘŬůŰɎůŮɤɜ 

əŬɘ əɡɟɑɤɠ ůŰɖ ɛŮŰŬŰɟɞˊɐ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ůŮ ŮɘəɧɜŬ.  

ɀŮ Űɞɜ ɧɟɞ ñűɤŰɞɟŮŬɚɘůɛɧɠò ŮɜɜɞɞɨɛŮ Űɖ ɟŮŬɚɘůŰɘəɐ ŬˊŮɘəɧɜɘůɖ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ ɢɩɟɤɜ ˊɞɡ ɏɢɞɡɜ ůɢŮŭɘŬůŰŮɑ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ 

ȭɜŰɨɜɞɜŰŬɠô Űɘɠ ŮˊɘűɎɜŮɘŮɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛŮ ɡɚɘəɎ, ŰɞˊɞɗŮŰɩɜŰŬɠ űɤŰŮɘɜɏɠ ˊɐɔŮɠ 

əŬɘ ŭɖɛɘɞɡɟɔɩɜŰŬɠ ůɡɔəŮəɟɘɛɏɜŮɠ ɞˊŰɘəɏɠ ɔɤɜɑŮɠ ɗɏŬůɖɠ.  ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɏɜŬ ŰɟɘůŭɘɎůŰŬŰɞ ůɢɏŭɘɞ ůŰɞ ɞˊɞɑɞ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ɏɢɞɡɜ 

ŬɚɖɗɞűŬɜŮɑɠ ŮˊɘűɎɜŮɘŮɠ əŬɘ ůəɘɏɠ, ŬɜɎɚɞɔŬ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɡɚɘəɩɜ əŬɘ Űɞ 

űɤŰɘůɛɧ ˊɞɡ ɞɟɑɕɞɡɛŮ. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ ŬɡŰɞɨ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɘŭɘəɎ 

ˊɟɞɔɟɎɛɛŬŰŬ Ŭˊɧŭɞůɖɠ ɢɟɤɛɞůəɑŬůɖɠ (rendering), ŰŬ ɞˊɞɑŬ ɡˊɞɚɞɔɑɕɞɡɜ Űɖɜ 

ŬˊŮɘəɧɜɘůɖ ɓɎůɖ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŮˊɘűŬɜŮɘɩɜ ï ɧˊɤɠ Űɞ ɢɟɩɛŬ, ɖ ůəɑŬůɖ, ɖ 

ůŰɘɚˊɜɧŰɖŰŬ əŬɘ ɖ ɡűɐ- əŬɘ Űɘɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡɠ ɡˊɧ ůɡɔəŮəɟɘɛɏɜŮɠ ůɡɜɗɐəŮɠ 

űɤŰɘůɛɞɨ
1
. 
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ȺɑɜŬɘ ůŬűɏɠ ɧŰɘ əŬɜɏɜŬ űɤŰɞɟŮŬɚɘůŰɘəɧ ˊɟɧɔɟŬɛɛŬ ɡˊɞɚɞɔɘůŰɐ ŭŮɜ ɛˊɞɟŮɑ 

ɜŬ ŬɜŬˊŬɟɎɔŮɘ ɛŮ ŬəɟɑɓŮɘŬ Űɖɜ ɞˊŰɘəɐ ŮɛˊŮɘɟɑŬ Űɞɡ ɜŬ ɓɟɑůəŮŰŬɘ əɎˊɞɘɞɠ ɛɏůŬ ůŮ 

ɏɜŬ ɢɩɟɞ. ȳɛɤɠ ɞ Ŭəɟɘɓɐɠ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ Ůˊɘˊɏŭɤɜ űɤŰɘůɛɞɨ ůŮ ɏɜŬ ɢɩɟɞ 

ɓɞɖɗɎŮɘ ůɖɛŬɜŰɘəɎ ůŰɞɜ ˊɟɞůŭɘɞɟɘůɛɧ ɚŮˊŰɞɛŮɟɩɜ ˊɞůɞŰɘəɩɜ ŬˊŬɘŰɐůŮɤɜ əŬɘ ůŰɖɜ 

ŰɞˊɞɗɏŰɖůɖ űɤŰɘůŰɘəɩɜ ɛŮ Űɟɧˊɞ Ŭəɟɘɓɐ əŬɘ ůŰɞɢŮɡɛɏɜɞ ɩůŰŮ ɜŬ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ 

ůɡɔəŮəɟɘɛɏɜɞɘ ůŰɧɢɞɘ ɛŮ Űɖ ɛŮɔŬɚɨŰŮɟɖ ŭɡɜŬŰɐ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

ˊɞɡ əŬŰŬɜŬɚɩɜŮŰŬɘ ɔɘŬ Űɞ űɤŰɘůɛɧ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ 

ŮɜŮɟɔŮɘŬəɩɜ ŬˊŬɘŰɐůŮɤɜ
1
. 

 

 

ȺɘəɧɜŬ 4.1 ï ūɤŰɞɟŮŬɚɘůŰɘəɐ ŬˊŮɘəɧɜɘůɖ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ. Ʉɖɔɐ :  

http://farm5.static.flickr.com/4095/4902409533_758e3c9a72.jpg 
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4.2 ɄɟɞɔɟɎɛɛŬŰŬ Ʉɟɞůɞɛɞɑɤůɖɠ ūɤŰɘůɛɞɨ 

 

ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ ɡˊɞɚɞɔɘůɛɞɨ Űɤɜ Ůˊɘˊɏŭɤɜ űɤŰɘůɛɞɨ ɔɘŬ ŮůɤŰŮɟɘəɞɨɠ əŬɘ 

ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ɏɢɞɡɜ ŮɝŮɚɘɢɗŮɑ ɟŬɔŭŬɑŬ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ. ȺɑɜŬɘ ůŬűɩɠ ˊɘɞ 

ŮɨəɞɚŬ ůŰɖ ɢɟɐůɖ əŬɘ ŰŬɢɨŰŮɟŬ ůŰɖɜ ˊŬɟŬɔɤɔɐ ŬɟɘɗɛɖŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɔɘŬ ŰŬ 

ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ ŮˊɘűŬɜŮɑŬɠ [űɤŰɘůɛɧɠ (illuminance) ůŮ lux əŬɘ űɤŰŮɘɜɧŰɖŰŬɠ 

(luminance) ůŮ cd/m ]ůŮ ɏɜŬ ŮůɤŰŮɟɘəɧ ɐ ŮɝɤŰŮɟɘəɧ ɢɩɟɞ ɛŮ ŭɡɜŬŰɧŰɖŰŬ 

ŭɖɛɘɞɡɟɔɑŬɠ ůɢŮŰɘəɎ Ŭˊɚɞɥəɩɜ ŰɟɘůŭɘɎůŰŬŰɤɜ ŬˊŮɘəɞɜɑůŮɤɜ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ 

űɤŰɘůɛɞɨ. Ƀɘ ŮɘəɧɜŮɠ ŬɡŰɏɠ ŮɑɜŬɘ űɤŰɞɛŮŰɟɘəɎ ɞɟɗɏɠ əŬɗɩɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɔəŮəɟɘɛɏɜŬ űɤŰɘůŰɘəɎ ɛŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ Űɨˊɞɡɠ ɚŬɛˊŰɐɟɤɜ. 

 ȷɟɢɘəɎ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ŬɡŰɎ ŮɝŮɚɑɢŰɖəŬɜ Ŭˊɧ Űɞɡɠ ɛŮɔŬɚɨŰŮɟɞɡɠ əŬŰŬůəŮɡŬůŰɏɠ 

űɤŰɘůŰɘəɩɜ ŭɘŮɗɜɩɠ ɛŮ ůəɞˊɧ ɜŬ ɓɞɖɗɐůɞɡɜ Űɞɡɠ ɛŮɚŮŰɖŰɏɠ ůŰɞɜ ɞɟɗɧ ůɢŮŭɘŬůɛɧ 

Űɞɡ űɤŰɘůɛɞɨ Ůɜɧɠ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ. ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ ŬɡŰɎ ŮɑɜŬɘ ŬɟəŮŰɎ ŬˊɚɎ ůŰɖ 

ɢɟɐůɖ Űɞɡɠ ŬɚɚɎ ůɡɜɐɗɤɠ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɖ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ űɤŰɘůŰɘəɩɜ Űɖɠ 

əŬŰŬůəŮɡɎůŰɟɘŬɠ ŮŰŬɘɟŮɑŬɠ. ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɏɢɞɡɜ ŮɝŮɚɘɢɗŮɑ ˊɟɞɔɟɎɛɛŬŰŬ Ŭˊɧ 

ŬɜŮɝɎɟŰɖŰŮɠ ŮŰŬɘɟŮɑŮɠ ɧˊɤɠ Űɞ Dialux, Űɞ Relux, Űɞ Litestar ůŰɖɜ Ⱥɡɟɩˊɖ əŬɘ Űɞ 

Lumen Micro əŬɘ AGI 32 ůŰɘɠ ȼɜɤɛɏɜŮɠ ɄɞɚɘŰŮɑŮɠ, ˊɞɡ ŮɑɜŬɘ ŰŮɢɜɞɚɞɔɘəɎ ˊɞɚɨ ˊɘɞ 

ŮɝŮɚɘɔɛɏɜŬ, ˊɟɞůűɏɟɞɡɜ ŭɡɜŬŰɧŰɖŰŮɠ ŮɘůŬɔɤɔɐɠ űɤŰɞɛŮŰɟɘəɩɜ ůŰɞɘɢŮɑɤɜ Ŭˊɧ 

ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ŮŰŬɘɟŮɘɩɜ, əɎɜɞɡɜ ɡˊɞɚɞɔɘůɛɞɨɠ ɔɘŬ ŰŬ ŮˊɑˊŮŭŬ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ 

əŬɘ ˊɟɞůűɏɟɞɡɜ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ɘəŬɜɞˊɞɘɖŰɘəɏɠ ŰɟɘůŭɘɎůŰŬŰŮɠ ŬˊŮɘəɞɜɑůŮɘɠ ɛŮ 

ŭɡɜŬŰɧŰɖŰŬ ˊŮɟɘɐɔɖůɖɠ ůŰɞ ɢɩɟɞ
1
. 

ȷˊɧ Űɖɜ ŬɜŬűɞɟɎ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ɡˊɞɚɞɔɘůɛɞɨ űɤŰɘůɛɞɨ ŭŮɜ ɛˊɞɟŮɑ ŬůűŬɚɩɠ 

ɜŬ ˊŬɟŬɚɖűɗŮɑ Űɞ Radiance Űɞ ɞˊɞɑɞ ŮəˊɚɖɟɩɜŮɘ Űɞɜ çˊŬɟŬŭɞůɘŬəɧè ɟɧɚɞ 

ˊɟɞɔɟŬɛɛɎŰɤɜ ŬɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ, ŬɚɚɎ ˊɟɞůűɏɟŮɘ Ůˊɘˊɚɏɞɜ ˊɟɞůɞɛɞɘɩůŮɘɠ 

űɤŰɘůɛɞɨ ɛŮ ŬəɟɑɓŮɘŬ əŬɘ ˊɟɞɢɤɟɖɛɏɜŬ ɛɞɜŰɏɚŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬɜŰŬɜɎəɚŬůɖ ˊɎɜɤ 

ůŮ ŮˊɘűɎɜŮɘŮɠ, əŬɚɨˊŰɞɜŰŬɠ ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮˊɘŰɡɢɩɠ ɗɏɛŬŰŬ ůɢŮŰɘɕɧɛŮɜŬ ɛŮ 

ŬɚɚŮˊɎɚɚɖɚŮɠ ŬɜŬəɚɎůŮɘɠ( diffuse and specular interreflection) ůŮ ˊŮɟɑˊɚɞəɞɡɠ 

ɢɩɟɞɡɠ
2
. ȼ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ɚŮɘŰɞɡɟɔɑŬ ɎɚɚɤůŰŮ ˊɞɚɚɩɜ ˊɟɞɔɟŬɛɛɎŰɤɜ 

ˊɟɞůɞɛɞɑɤůɖɠ űɤŰɘůɛɞɨ ɏɢɞɡɜ Űɖɜ ŬˊŬɟɢɐ Űɞɡɠ ůŰɞ Radiance. 

ɀŮ ɚŮˊŰɞɛŮɟɐɠ ɚɑůŰŬ ɛŮ ɧɚŬ ŰŬ ŭɘŬɗɏůɘɛŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɞ 

ůɢŮŭɘŬůɛɧ ˊɘɞ ŬˊɞŭɞŰɘəɩɜ, ŮɜŮɟɔŮɘŬəɎ, əŬɘ ˊɘɞ ˊɞɘɞŰɘəɩɜ, ˊŮɟɘɓŬɚɚɞɜŰɘəɎ, əŰɘɟɑɤɜ 

ˊŬɟɏɢŮŰŬɘ ůŰɖɜ ɘůŰɞůŮɚɑŭŬ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ȺɜɏɟɔŮɘŬɠ Űɤɜ ȼ.Ʉ.ȷ.
3 
ɈˊɎɟɢŮɘ Ůɘŭɘəɧɠ 

ŭɘŬɢɤɟɘůɛɧɠ ɧůɞ ŬűɞɟɎ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ űɤŰɘůɛɞɨ ɧˊɞɡ ɔɑɜŮŰŬɘ ɛɘŬ ůɢŮŭɧɜ ˊɚɐɟɖɠ 
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əŬŰŬɔɟŬűɐ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ŬɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ əŬɗɩɠ əŬɘ ɛɘŬ ůɢŮŰɘəɎ ůɨɜŰɞɛɖ 

ˊŮɟɘɔɟŬűɐ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ əɎɗŮ Ůɜɧɠ Ŭˊɧ ŬɡŰɎ 
 

ȼ ɢɟɐůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɟɞůɞɛɞɑɤůɖɠ əŬɘ ɡˊɞɚɞɔɘůɛɞɨ Űɞɡ 

űɤŰɘůɛɞɨ ŮɑɜŬɘ Űɧůɞ ŮɡɟŮɑŬ, ˊɞɡ ɏɢŮɘ ɞŭɖɔɐůŮɘ ůɢŮŭɘŬůŰɘəɎ ˊɟɞɔɟɎɛɛŬŰŬ Űɨˊɞɡ 

CAD(Computer Aided Design= ůɢŮŭɑŬůɖ ɛŮ ɢɟɐůɖ/ɓɞɐɗŮɘŬ ɖɚŮəŰɟɞɜɘəɞɨ 

ɡˊɞɚɞɔɘůŰɐ) ůŰɞ ɜŬ ˊŬɟɏɢɞɡɜ ŮɝŬɔɤɔɐ (export to) Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡɠ ůŮ 

ɛɞɟűɐ ůɡɛɓŬŰɐ ɛŮ ŰɏŰɞɘŬ ˊɟɞɔɟɎɛɛŬŰŬ əŬɘ Ůˊɘˊɚɏɞɜ ɞɟɘůɛɏɜŬ ˊɟɞɔɟɎɛɛŬŰŬ (ɧˊɤɠ 

Űɞ AutoCAD əŬɘ Űɞ Ecotect) ŭɘŬɗɏŰɞɡɜ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ůɡɜŭɏůŮɘɠ (plug-in) ɛŮ ŰŬ 

ˊɟɞɔɟɎɛɛŬŰŬ űɤŰɘůɛɞɨ. 

ȼ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ŬɡŰɩɜ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɖ ůŰŬ ŬɟɢɘəɎ 

ůŰɎŭɘŬ ůɢŮŭɘŬůɛɞɨ Ůɜɧɠ ɢɩɟɞɡ ɧˊɞɡ ŭɘŬűɞɟŮŰɘəɏɠ ŭɘŬŰɎɝŮɘɠ (űɡůɘəɞɨ əŬɘ ŰŮɢɜɖŰɞɨ 

űɤŰɘůɛɞɨ) əŬɘ ŭɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ űɤŰɘůŰɘəɩɜ ɛˊɞɟɞɨɜ ɜŬ ŭɞəɘɛŬůŰɞɨɜ ɤɠ ˊɟɞɠ Űɞ 

ŮˊɘŭɘɤəɧɛŮɜɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ. ȰŰůɘ ŭɘŬűɞɟŮŰɘəɏɠ ŮɜŬɚɚŬəŰɘəɏɠ ˊɟɞŰɎůŮɘɠ 

ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞɚɞɔɖɗɞɨɜ ɔɟɐɔɞɟŬ əŬɘ ŮɨəɞɚŬ ɛŮ ůəɞˊɧ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ 

əŬŰŬɚɚɖɚɧŰŮɟɖɠ. ŪŬ ˊɟɏˊŮɘ Ůŭɩ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ŬɡŰɧ ŬűɞɟɎ ɛɧɜɞ Űɘɠ ˊɞůɧŰɖŰŮɠ 

Űɞɡ űɤŰɘůɛɞɨ ůŮ ɏɜŬ ɢɩɟɞ əŬɘ ɧɢɘ Űɖ ůɡɜɞɚɘəɧŰŮɟɖ ŬɘůɗɖŰɘəɐ ŮɘəɧɜŬ Űɞɡ ɢɩɟɞɡ ɛŮ 

Űɞɜ ˊɟɞŰŮɘɜɧɛŮɜɞ űɤŰɘůɛɧ. ȷˊɧ Ɏˊɞɣɖ ŬɘůɗɖŰɘəɐɠ, əɎɗŮ ŭɘŬűɞɟŮŰɘəɧɠ Űɟɧˊɞɠ ɔɘŬ 

Űɖɜ ŮˊɑŰŮɡɝɖ Űɤɜ ŮˊɘɗɡɛɖŰɩɜ lux ŭɖɛɘɞɡɟɔŮɑ ɏɜŬ ŰŮɚŮɑɤɠ ŭɘŬűɞɟŮŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

əŬɘ ˊɟɞűŬɜɩɠ ŭɘŬűɞɟŮŰɘəɏɠ ŬɜŰɘŭɟɎůŮɘɠ Ŭˊɧ Űɞɡɠ ɢɟɖůŰɏɠ Űɞɡ ɢɩɟɞɡ. ȼ ŰŮɚɘəɐ 

Ůˊɘɚɞɔɐ Űɞɡ əŬŰŬɚɚɖɚɧŰŮɟɞɡ űɤŰɘůɛɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛɧɜɞ ɛŮ ɓɎůɖ ŰŬ 

ŬɜŰɘəŮɘɛŮɜɘəɎ ˊɞůɞŰɘəɎ əɟɘŰɐɟɘŬ ɧˊɤɠ ŭɑɜɞɜŰŬɘ Ŭˊɧ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ɡˊɞɚɞɔɘůŰɐ 

ŬɚɚɎ əŬɘ ɛŮ ɓɎůɖ ŰŬ óˊɞɘɞŰɘəɎô əɟɘŰɐɟɘŬ Űɖɠ ůɡɜɞɚɘəɐɠ ŬɘůɗɖŰɘəɐɠ ŮɘəɧɜŬɠ Ůɜɧɠ 

ɢɩɟɞɡ ɧˊɤɠ ŬɡŰɎ ŬɝɘɞɚɞɔɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ ɛŮɚŮŰɖŰɐ űɤŰɘůɛɞɨ
1
. ȷˊɧ Űɖɜ Ɏɚɚɖ 

ˊɚŮɡɟɎ, ɧŰŬɜ ŭɖɚŬŭɐ ŭŮɜ ɏɢŮɘ ŮɜůɤɛŬŰɤɗŮɑ ɛŮɚɏŰɖ űɤŰɘůɛɞɨ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ 

ɛŮɚɏŰɖ, ɖ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ˊɟɞůɞɛɞɘɩůŮɤɜ ůŮ ɡˊɎɟɢɞɡůŬ əŬŰɎůŰŬůɖ ŮɑɜŬɘ 

ŮˊɘɗɡɛɖŰɐ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ ɡűɘůŰɎɛŮɜɤɜ ɢɩɟɤɜ. 
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4.3 ɇɞ ɉɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ ȿɞɔɘůɛɘəɧ 

 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰɎůŰŬůɖɠ ɧůɞ ŬűɞɟɎ 

Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ Űɞɡ ũŮɜɘəɞɨ 

ɁɞůɞəɞɛŮɑɞɡ ȷŰŰɘəɐɠ Ⱦȷɇ ɏɔɘɜŬɜ ˊɟɞůɞɛɞɘɩůŮɘɠ ɛŮ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ 

ReluxPRO, ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɖɜ ŮŰŬɘɟŮɑŬ Relux InformatikAG ɛŮ ɏŭɟŬ Űɖɜ 

ȺɚɓŮŰɑŬ.  

ȼ Ŭˊɧŭɞůɖ Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ əŬɘ ɖ ŬˊŮɘəɧɜɘůɖ Űɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ Űɖɠ 

ˊɟɞůɞɛɞɑɤůɖɠ ůŰɞ Ůɜ ɚɧɔɤ ɚɞɔɘůɛɘəɧ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŰŮɢɜɘəɐ Radiocity
4
, Ůɜɩ ɛˊɞɟŮɑ 

ɜŬ ŭɩůŮɘ əŬɘ ˊŮɟɘɞɟɘůɛɏɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ ŰŮɢɜɘəɐ Ray-

Tracing. Ƀɘ ŭɨɞ ŬɡŰɏɠ ŰŮɢɜɘəɏɠ ŮɑɜŬɘ əŬɘ ɞɘ ˊɘɞ ŭɘŬŭɞɛɏɜŮɠ ůŰŬ ˊɟɞɔɟɎɛɛŬŰŬ 

ˊɟɞůɞɛɞɑɤůɖɠ űɤŰɘůɛɞɨ. Ʉɑůɤ Ŭˊɧ əɎɗŮ ɧɜɞɛŬ ɡˊɎɟɢŮɘ əŬɘ ɏɜŬɠ ůɡɔəŮəɟɘɛɏɜɞɠ 

Ŭɚɔɧɟɘɗɛɞɠ ůəɑŬůɖɠ ˊɞɡ ɛŮ əɎˊɞɘɞ ɛŬɗɖɛŬŰɘəɧ ɛɞɜŰɏɚɞ əɎɜŮɘ Űɞɡɠ ŬˊŬɟŬɑŰɖŰɞɡɠ 

ɛŬɗɖɛŬŰɘəɞɨɠ ɡˊɞɚɞɔɘůɛɞɨɠ əŬɘ ˊɟɞůŭɑŭŮɘ ůŰɞ əɎɗŮ ŮɘəɞɜɞůŰɞɘɢŮɑɞ (pixel) Űɖɠ 

ɞɗɧɜɖɠ Űɞ əŬŰɎɚɚɖɚɞ ɢɟɩɛŬ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ɛɏɗɞŭɞ Radiocity,ˊɞɡ ŮɑɜŬɘ ɖ ɓŬůɘəɐ 

ŰŮɢɜɘəɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ Relux, əɎɗŮ ŮˊɘűɎɜŮɘŬ ŬɜŬɚɨŮŰŬɘ ŬɡŰɞɛɎŰɤɠ ůŮ 

ɛɘəɟɧŰŮɟŬ ɛɏɟɖ ŰŬ ɞˊɞɑŬ ŮˊŬɜŬəŬŰŮɡɗɨɜɞɡɜ Űɞ űɤɠ ɞɛɞɘɧɛɞɟűŬ ůŰɞ ɢɩɟɞ ůŬɜ 

űɤŰŮɘɜɏɠ ˊɐɔŮɠ ɏɛɛŮůɞɡ űɤŰɘůɛɞɨ. ɀŮ Űɞ Űɟɧˊɞ ŬɡŰɧ ˊɟɞəɨˊŰɞɡɜ óɛŬɚŬəɧŰŮɟŮɠô 

ůəɘɎůŮɘɠ ˊɞɡ ŭɑɜɞɡɜ ɏɜŬ ˊɘɞ ɟŮŬɚɘůŰɘəɧ ɞˊŰɘəɧ ŬˊɞŰɏɚŮůɛŬ ůɡɔəɟɘŰɘəɎ ɛŮ Űɖɜ 

ɛɏɗɞŭɞ Ray-Tracing. ȷˊɧ Űɖɜ Ɏɚɚɖ ɖ ɛɏɗɞŭɞɠ Ray-Tracing (ɘɢɜɖɚɎŰɖůɖ ŬəŰɑɜŬɠ) 

ŮɑɜŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ŮəŮɑɜɖ ˊɞɡ əɡɟɘɞɚŮəŰɘəɎ ɝŬɜɎ-ɘɢɜɖɚŬŰŮɑ Űɘɠ ŬəŰɑɜŮɠ Űɞɡ űɤŰɧɠ 

ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ɢɩɟɞ (ɧˊɤɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɖɜ ɞɗɧɜɖ Űɞɡ ɡˊɞɚɞɔɘůŰɐ Ŭˊɧ 

ŮɘəɞɜɞůŰɞɘɢŮɑŬ) ɧˊɤɠ ɔɑɜɞɜŰŬɘ ɞɟŬŰɏɠ Ŭˊɧ Űɞɜ ˊŬɟŬŰɖɟɖŰɐ əŬɗɩɠ əŬɘ Űɖɜ ˊɞɟŮɑŬ 

Űɤɜ ŬəŰɘɜɩɜ Ŭˊɧ Űɘɠ ŭɘɎűɞɟŮɠ ŮˊɘűɎɜŮɘŮɠ ˊɑůɤ ůŰɘɠ űɤŰŮɘɜɏɠ ˊɖɔɏɠ (ŬəŰɑɜŮɠ 

ůəɑŬůɖɠ). ɇŬ ɢɟɩɛŬŰŬ əŬɘ ɖ űɤŰŮɘɜɧŰɖŰŬ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ůŰɖɜ ɞɗɧɜɖ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ ɢɟɩɛŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɧŰŬɜ ɞɘ ŬəŰɑɜŮɠ Űɞɡ űɤŰɧɠ ˊɟɞůˊɏůɞɡɜ 

ˊɎɜɤ Űɖɠ Ŭˊɧ əɎˊɞɘŬ ŬˊɧůŰŬůɖ. Ƀ Űɟɧˊɞɠ ŬˊŮɘəɧɜɘůɖɠ ŬɡŰɧɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ɢɟɐůɘɛɞɠ ɧŰŬɜ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ŮˊɘűɎɜŮɘŮɠ ɛŮ əŬɗɟɏˊŰɖ ɐ ŭɘŬűŬɜŮɑɠ ŮˊɘűɎɜŮɘŮɠ, ŬɚɚɎ 

ɞɘ ůəɘɎůŮɘɠ ŮɑɜŬɘ ůɡɢɜɎ ŬűɨůɘəŬ ůəɚɖɟɏɠ ɧŰŬɜ ɖ ŬəŰɑɜŬ ůəɑŬůɖɠ ŭɘŬəɧˊŰŮŰŬɘ ůŰɖɜ 

ŮɡɗŮɑŬ ˊɞɟŮɑŬ Űɖɠ ˊɟɞɠ Űɖ űɤŰŮɘɜɐ ˊɖɔɐ Ŭűɞɨ ŭŮɜ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɘɠ ŬɜŬəɚɎůŮɘɠ 

ůŮ əɞɜŰɘɜɏɠ ŮˊɘűɎɜŮɘŮɠ. ȷɡŰɏɠ ɞɘ ŬɜŬəɚɎůŮɘɠ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ ůŰɖ ɛɏɗɞŭɞ 

Radiocity. ȰŰůɘ ɛˊɞɟŮɑ ɖ ŰŮɚŮɡŰŬɑŬ ɜŬ ŬˊŬɘŰŮɑ ɛŮɔɎɚɞ ɢɟɧɜɞ ɡˊɞɚɞɔɘůɛɞɨ əŬɘ ɏɜŬ 

ŮɝŬɘɟŮŰɘəɎ Ŭəɟɘɓɏɠ ŰɟɘůŭɘɎůŰŬŰɞ ɛɞɜŰɏɚɞ ŬɚɚɎ ɧŰŬɜ ɞ ɡˊɞɚɞɔɘůɛɧɠ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ, ɖ űɤŰɞɟŮŬɚɘůŰɘəɐ ŬˊŮɘəɧɜɘůɖ ŭɑɜŮɘ ɛɘŬ ˊɞɚɨ ɟŮŬɚɘůŰɘəɐ əŬɘ 



98 
 

ˊŮɘůŰɘəɐ Ŭɑůɗɖůɖ əɑɜɖůɖɠ ůŰɞ űɤŰɘůɛɏɜɞ ɢɩɟɞ ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ŬɚɚŬɔɐɠ əɎɗŮ 

űɞɟɎ  Űɞɡ ůɖɛŮɑɞɡ ˊŬɟŬŰɐɟɖůɖɠ. ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ ɛɏɗɞŭɞɠ Ray-Tracing ŮɝŬɟŰɎŰŬɘ 

Ŭˊɧ Űɖ ɗɏůɖ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ Ůɜɩ ɖ ɛɏɗɞŭɞɠ Radiocity ɧɢɘ, ŬˊɞŰŮɚŮɑ əŬɘ Űɖ ɛŮɔɎɚɖ 

ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɤɜ ŭɡɞ ɛŮɗɧŭɤɜ. 

ɆŰɞ Relux ɛˊɞɟɞɨɜ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɧůɞ ŰŮɢɜɖŰɞɨ ɧůɞ əŬɘ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ ŮɑŰŮ ɔɘŬ ŮůɤŰŮɟɘəɞɨɠ ŮɑŰŮ ɔɘŬ ɡˊŬɑɗɟɘɞɡɠ ɢɩɟɞɡɠ. ɇŬ 

űɤŰɞɛŮŰɟɘəɎ ůŰɞɘɢŮɑŬ Űɤɜ űɤŰɘůŰɘəɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɘůŬɢɗɞɨɜ əŬŰŮɡɗŮɑŬɜ Ŭˊɧ Űɘɠ 

ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɏɢɞɡɜ ɞɘ əŬŰŬůəŮɡŬůŰɏɠ űɤŰɘůŰɘəɩɜ əŬɘ ŮɑŰŮ ŮɑɜŬɘ 

ŮɜůɤɛŬŰɤɛɏɜŮɠ ůŰɞ ˊɟɧɔɟŬɛɛŬ ŮɑŰŮ ɛˊɞɟɞɨɜ ɜŬ ɓɟŮɗɞɨɜ ůŰɞ ŭɘŬŭɑəŰɡɞ. ȳůɞ ŬűɞɟɎ 

Űɞ űɡůɘəɧ űɤŰɘůɛɧ ˊŬɟɏɢŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůɞɛɞɑɤůɖɠ Űɧůɞ ɔɘŬ ůɡɜɗɐəŮɠ 

ɜŮűɞůəŮˊɞɨɠ ɞɡɟŬɜɞɨ (Űɞɡ ˊɟɧŰɡˊɞɡ ɜŮűɞůəŮˊɞɨɠ əŬŰɎ CIE) ɧůɞ əŬɘ ɔɘŬ əŬɗŬɟɧ 

ɞɡɟŬɜɧ ɧˊɞɡ ɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ɔɘŬ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ ˊɟɞəɨˊŰŮɘ 

Ŭˊɧ Űɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ, Űɖɜ ɖɛŮɟɞɛɖɜɑŬ əŬɘ Űɖɜ ɩɟŬ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ ˊɞɡ 

ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞ ɢɟɐůŰɖ. 

 

 

ȺɘəɧɜŬ 4.2 ï ȿɞɔɧŰɡˊɞ ɚɞɔɘůɛɘəɞɨ Relux. 
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4.4 ɇɡˊɘəɐ ȹɘŬŭɘəŬůɑŬ Ʉɟɞůɞɛɞɑɤůɖɠ 

 

ũɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ ˊɟɏˊŮɘ ɜŬ ŮɘůŬɢɗɞɨɜ ŰŬ ŬˊŬɟŬɑŰɖŰŬ 

ŭŮŭɞɛɏɜŬ. ȷɟɢɘəɎ ˊɟɏˊŮɘ ɜŬ əŬɗɞɟɘůŰŮɑ ɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞɡ. Ƀ 

ɢɩɟɞɠ ŬɡŰɧɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮůɤŰŮɟɘəɧɠ, ɡˊŬɑɗɟɘɞɠ ɐ ɞŭɘəɧɠ ɎɝɞɜŬɠ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ 

ɔɑɜŮɘ ɛŮ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɟɧˊɞɡɠ ɐ ŬəɧɛŬ əŬɘ ɛŮ Űɞ ůɡɜŭɡŬůɛɧ ŬɡŰɩɜ. 

Ƀ ˊɟɩŰɞɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɢɩɟɞɡ ŬˊɞəɚŮɘůŰɘəɎ ŮɜŰɧɠ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ ɛŮ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ŬɡŰɧ ˊŬɟɏɢŮɘ. Ƀ ŭŮɨŰŮɟɞɠ ŮɑɜŬɘ ɖ ŮɘůŬɔɤɔɐ 

ůɢŮŭɑɤɜ CADəŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ɢɩɟɞɡ ˊɎɜɤ ůŮ ŬɡŰɎ. Ƀ ŰɟɑŰɞɠ ŮɑɜŬɘ ɖ ŮɘůŬɔɤɔɐ 

ɞɚɧəɚɖɟɞɡ Űɞɡ ɢɩɟɞɡ ɤɠ ɏɜŬ ŰɟɘůŭɘɎůŰŬŰɞ ŬɟɢŮɑɞ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ůŮ Ɏɚɚɞ 

ɚɞɔɘůɛɘəɧ ůɢŮŭɑŬůɖɠ. ɆŰɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ɢɩɟɞɡ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ŭɞɛɘəɎ 

ůŰɞɘɢŮɑŬ əŬɘ ŰŬ ŬɜɞɑɔɛŬŰŬ. 

ȷűɞɨ əŬɗɞɟɘůŰŮɑ ɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ɢɩɟɞɡ ˊɟɏˊŮɘ ɜŬ əŬɗɞɟɘůŰɞɨɜ ɞɘ ɘŭɘɧŰɖŰŮɠ 

Űɤɜ ŮˊɘűŬɜŮɘɩɜ Űɞɡ ɢɩɟɞɡ. ɇɞ ɡɚɘəɧ əŬɘ Űɞ ɢɟɩɛŬ əɎɗŮ ŮˊɘűɎɜŮɘŬɠ Ŭˊɞŭɑŭɞɡɜ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ŬɜŬəɚŬůŰɘəɧŰɖŰŬ ɔɘŬ əɎɗŮ ɡɚɘəɧ ɖ ɞˊɞɑŬ ˊŬɑɕŮɘ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɟɧɚɞ 

ůŰɖ ŭɘɎɢɡůɖ Űɞɡ űɤŰɧɠ əŬɘ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ɏɛɛŮůɖɠ űɤŰŮɘɜɧŰɖŰŬɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ŮɜŰɧɠ Űɞɡ ɢɩɟɞɡ. ȷɜ ˊɟɧəŮɘŰŬɘ 

ɜŬ ůɡɛˊŮɟɘɚɖűɗŮɑ ɞ ŰŮɢɜɖŰɧɠ űɤŰɘůɛɧɠ ůŰɖɜ ˊɟɞůɞɛɞɑɤůɖ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɜŬ 

ŮɘůŬɢɗɞɨɜ ŰŬ əŬŰɎɚɚɖɚŬ űɤŰɘůŰɘəɎ ɛŮ ůɤůŰɧ Űɟɧˊɞ. ȳɛɤɠ ŬəɧɛŬ əŬɘ ɔɘŬ Űɘɠ 

ˊɟɞůɞɛɞɘɩůŮɘɠ ˊɞɡ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɞ űɡůɘəɧ űɤŰɘůɛɧ, ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ 

ŬɜŰɘəŮɑɛŮɜŬ ůŰɞ ɢɩɟɞ, ɛŮ ɧůɞ ˊɘɞ ɟŮŬɚɘůŰɘəɧ Űɟɧˊɞ ɔɑɜŮŰŬɘ. ɄŬɟɧɚɞ ˊɞɡ ŭŮɜ 

ŬˊɞŰŮɚɞɨɜ ˊɟɤŰɞɔŮɜŮɑɠ űɤŰŮɘɜɏɠ ˊɖɔɏɠ, ůɡɛɓɎɚɞɡɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ůŰɖɜ 

ŭɘŬɛɧɟűɤůɖ Űɤɜ ůɡɜɗɖəɩɜ űɤŰɘůɛɞɨ. ɆŮ ɛŮɚɏŰɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Űɞ 2010 

ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ ɖ ˊɞɘɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŮ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ, ˊɞɡ 

ɛŮɚŮŰɐɗɖəŬɜ ŬɟɢɘəɎ əŮɜɞɑ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɛŮ ŰŬ ˊɟŬɔɛŬŰɘəɎ Űɞɡɠ ŬɜŰɘəŮɑɛŮɜŬ, 

ˊŬɟɞɡůɑŬůŮ ɛŮɔɎɚŮɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ.  

ɇŬ ŬˊŬɘŰɞɨɛŮɜŬ ŭŮŭɞɛɏɜŬ ŭŮɜ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ɧɛɤɠ ůŰŬ ɛɞɟűɞɚɞɔɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɢɩɟɞɡ. Ƀ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ ɛɞɜŰɏɚɞɡ, ɧˊɤɠ ŬɡŰɧ ɏɢŮɘ 

ůɢŮŭɘŬůŰŮɑ, ˊɟɏˊŮɘ ɜŬ ŮɘůŬɢɗŮɑ. ȷɡŰɧ ɔɑɜŮŰŬɘ əŬɗɞɟɑɕɞɜŰŬɠ Űɖɜ çũɤɜɑŬ Űɞɡ ȸɞɟɟɎè ɐ 

North Angle. ɋɠ North Angle ɞɟɑɕŮŰŬɘ ɖ ɔɤɜɑŬ ˊɞɡ ůɢɖɛŬŰɑɕŮɘ ɏɜŬɠ Ŭˊɧ Űɞɡɠ 2 

əɨɟɘɞɡɠ ɎɝɞɜŮɠ Űɞɡ ɞɟɘɕɧɜŰɘɞɡ Ůˊɘˊɏŭɞɡ ɛŮ Űɖɜ ŭɘŮɨɗɡɜůɖ Űɞɡ ɓɞɟɟɎ. ȷűɞɨ ɔɑɜŮɘ 

ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬɗɞɟɘůŰŮɑ ɞ ɔŮɤɔɟŬűɘəɧɠ ɢɩɟɞɠ ˊɞɡ ŰɞˊɞɗŮŰŮɑŰŬɘ Űɞ ɛɞɜŰɏɚɞ 

əŬɗɩɠ ɖ ɖɚɘŬəɐ ɔŮɤɛŮŰɟɑŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ůɖɛŬɜŰɘəɎ ůŮ ŭɘŬűɞɟŮŰɘəɎ 

ůɖɛŮɑŬ Űɖɠ ũɖɠ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ŮɑŰŮ ŮˊɘɚɏɔɞɜŰŬɠ ɛɑŬ Ŭˊɧ Űɘɠ ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ 
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ˊɧɚŮɘɠ ŮɑŰŮ ŮɘůɎɔɞɜŰŬɠ ɛɘŬ əŬɘɜɞɨɟɔɘŬ ˊɧɚɖ ɛŬɕɑ ɛŮ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ.  

ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɏɢŮɘ ɞɚɞəɚɖɟɤɗŮɑ ɖ ŬɜŬˊŬɟŬɔɤɔɐ Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ɛɏůŬ ůŰɞ 

ˊɟɧɔɟŬɛɛŬ. ɄɟɏˊŮɘ ůŰɖ ůɡɜɏɢŮɘŬ ɜŬ əŬɗɞɟɘůŰɞɨɜ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŮɜŭɘŬűɏɟɞɡɜ 

Űɞ ɢɟɐůŰɖ əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ ůɡɚɚɞɔɐ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ 

ŬɡŰɩɜ. 

ɄɟɩŰɞ ɓɐɛŬ ůŮ ŬɡŰɐ Űɖ ŭɘŬŭɘəŬůɑŬ ŮɑɜŬɘ ɞ əŬɗɞɟɘůɛɧɠ Űɤɜ ŮˊɘűŬɜŮɘɩɜ 

ɛɏŰɟɖůɖɠ. ȷəɧɛŬ əŬɘ Ŭɜ ŭŮɜ ɞɟɘůŰŮɑ əŬɛɑŬ ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ Ŭˊɧ Űɞ ɢɟɐůŰɖ, Űɞ 

ˊɟɧɔɟŬɛɛŬ ɞɟɑɕŮɘ ŬɡŰɧɛŬŰŬ ɛɘŬ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ ŭɞɛɘəɞɨ ůŰɞɘɢŮɑɞɡ (Űɞɑɢɞɘ, 

ˊɎŰɤɛŬ, ɞɟɞűɐ) əŬɗɩɠ əŬɘ ɛɘŬ ɔŮɜɘəɐ ŮˊɘűɎɜŮɘŬ ŬɜŬűɞɟɎɠ ˊɞɡ ŬəɞɚɞɡɗŮɑ Űɞ 

ˊŮɟɑɔɟŬɛɛŬ Űɖɠ əɎŰɞɣɖɠ ŬɚɚɎ ɞɟɑɕŮŰŬɘ ůŮ ɣɖɚɧŰŮɟŬ ůɖɛŮɑɞ (ůɡɜɐɗɤɠ 0,75m) ɩůŰŮ 

ɜŬ ŮɑɜŬɘ ˊɘɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ. Ƀ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŮɘůɎɔŮɘ ɧůŮɠ ŮˊɘűɎɜŮɘŮɠ 

ɛɏŰɟɖůɖɠ ɢɟŮɘɎɕŮŰŬɘ, ɜŬ əŬɗɞɟɑůŮɘ Űɖ ɗɏůɖ əŬɘ Űɖ ɔŮɤɛŮŰɟɑŬ Űɖɠ əɎɗŮ ɛɘŬɠ əŬɗɩɠ 

əŬɘ ɜŬ ŮˊɘɚɏɝŮɘ Űɘɠ ɚŮˊŰɞɛɏɟŮɘŮɠ ɛɏŰɟɖůɖɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ŮˊɘɚɏɔŮŰŬɘ ˊɞɘŬ ůŰɞɘɢŮɑŬ ɗŬ ˊɟɞůɞɛɞɘɤɗɞɨɜ. ȹɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

Ůˊɘɚɞɔɐɠ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ, űɡůɘəɞɨ űɤŰɘůɛɞɨ ɐ ůɡɜŭɡŬůɛɞɨ əŬɘ Űɤɜ ŭɨɞ. ȷəɧɛŬ 

Űɞ ˊɟɧɔɟŬɛɛŬ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭɩůŮɘ ɖɚɘŬəɎ ŭɘŬɔɟɎɛɛŬŰŬ ˊɞɡ ŮɛűŬɜɑɕɞɡɜ ˊŬɟɎɚɚɖɚŬ 

əŬɘ Űɖɜ ˊŬɟɞɡůɑŬ ɐ ɧɢɘ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ůŮ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ůɖɛŮɑɞ ŮɜŰɧɠ Űɞɡ 

ɢɩɟɞɡ. ɇɏɚɞɠ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ŮɝɞɘəɞɜɞɛɞɨɛŮɜɖɠ ŮɜɏɟɔŮɘŬɠ 

Ŭˊɧ Űɖ ɢɟɐůɖ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ. ȷűɞɨ ɞɟɘůŰɞɨɜ  ɀŮ Űɖɜ Ŭəɟɘɓɐ ˊŮɟɘɔɟŬűɐ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɖ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ 

ɛˊɞɟŮɑ ɜŬ ŬˊɞŭɩůŮɘ əŬɘ Űɞ ŬɜŰɑůŰɞɘɢɞ ɞɘəɞɜɞɛɘəɧ ɧűŮɚɞɠ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ ˊɟɞəɨˊŰɞɡɜ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ 

ˊɟɞůɞɛɞɑɤůɖɠ ˊɞɡ ɗŬ ɞɟɘůŰŮɑ əŬɘ ŬˊɞŭɑŭɞɜŰŬɘ ɛŮ ŭɘɎűɞɟɞɡɠ Űɟɧˊɞɡɠ. ȼ Ůˊɘɚɞɔɐ 

ˊɟɞůɞɛɞɑɤůɖɠ űɡůɘəɞɨ ɐ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɛŮ Űɖɜ ɓŬůɘəɐ ɛɏɗɞŭɞ Radiocity 

ŬˊɞŭɑŭŮɘ ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɘɔɛɘŬɑŬ ɔɘŬ Űɖɜ ɢɟɞɜɘəɐ ˊɞɡ ɏɢŮɘ ɞɟɘůŰŮɑ ŮɝôŬɟɢɐɠ. ȰŰůɘ 

ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɛɏŰɟɖůɖɠ ˊɞɡ ɏɢɞɡɜ ŮˊɘɚŮɔŮɑ Ŭˊɧ Űɞ ɢɟɐůŰɖ, ŮɛűŬɜɑɕŮɘ ŰŬ Ůɝɐɠ: 

1. ɆŮ ɛɞɟűɐ ˊɘɜɎəɤɜ (ɔɘŬ əɎɗŮ ůɖɛŮɑɞ ɛɏŰɟɖůɖɠ əɎɗŮ ŮˊɘűɎɜŮɘŬɠ) : 

ü ɇɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance) əŬɘ Ŭˊɧ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ 

ˊɑɜŬəŬ ɡˊɞɚɞɔɑɕŮɘ Űɖɜ ɛɏůɖ, Űɖɜ ŮɚɎɢɘůŰɖ əŬɘ Űɖ ɛɏɔɘůŰɖ ɏɜŰŬůɖ 

űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ əŬɘ Űɞɜ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ. 

ü ɇɖɜ ɚŬɛˊɟɧŰɖŰŬ (luminance) əŬɘ Ŭˊɧ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ˊɑɜŬəŬ ɡˊɞɚɞɔɑɕŮɘ 

Űɖɜ ɛɏůɖ, Űɖɜ ŮɚɎɢɘůŰɖ əŬɘ Űɖ ɛɏɔɘůŰɖ ɚŬɛˊɟɧŰɖŰŬ, 

ü ɇɖɜ Űɘɛɐ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

2. ɆŮ ɛɞɟűɐ əŬɛˊɨɚɤɜ ɑůɤɜ Űɘɛɩɜ (isolines) Űɘɠ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ 
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ŮˊɘűɎɜŮɘŬɠ. 

3. ɆŮ ɛɞɟűɐ ɣŮɡŭɞɢɟɤɛɎŰɤɜ (ŬɜŰɑůŰɞɘɢɖ ɛŮ ŬɡŰɐ Űɤɜ əŬɛˊɨɚɤɜ ɑůɤɜ Űɘɛɩɜ) 

Űɘɠ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance) əŬɘ Űɞɡ ɄŬɟɎɔɞɜŰŬ 

ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. 

4. ɆŮ ɛɞɟűɐ ŰɟɘůŭɘɎůŰŬŰɖɠ ɔɟŬűɘəɐɠ ŬˊŮɘəɧɜɘůɖɠ (3D mountain plot) Űɘɠ Űɘɛɏɠ 

Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance) əŬɘ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ 

ūɤŰɘůɛɞɨ. 

5. ɆŮ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ ɢɩɟɞɡ ɛŮ Űɖ ɢɟɐůɖ ɣŮɡŭɞɢɟɤɛɎŰɤɜ, Űɘɠ 

Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ əŬɘ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ, ůŮ ɧɚŮɠ Űɘɠ 

ŮˊɘűɎɜŮɘŮɠ Űɞɡ ɢɩɟɞɡ. 

ȼ Ůˊɘɚɞɔɐ ˊɟɞůɞɛɞɑɤůɖɠ űɡůɘəɞɨ ɐ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɛŮ Űɖɜ ɛɏɗɞŭɞ Ray-

Tracing ŬˊɞŭɑŭŮɘ Ůˊɑůɖɠ ůŰɘɔɛɘŬɑŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɖɜ ɢɟɞɜɘəɐ ˊɞɡ ɏɢŮɘ ɞɟɘůŰŮɑ 

Ůɝô Ŭɟɢɐɠ. ɋůŰɧůɞ ɚɧɔɤ Űɞɡ ɛɞɜŰɏɚɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ŭɑɜŮɘ ɚɘɔɧŰŮɟŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ: 

1. ūɤŰɞɟŮŬɚɘůŰɘəɐ ŬˊŮɘəɧɜɘůɖ Űɞɡ ɛɞɜŰɏɚɞɡ. 

2. ɆŮ ɛɞɟűɐ ˊɘɜɎəɤɜ : Űɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance) əŬɘ Ŭˊɧ 

ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ˊɑɜŬəŬ ɡˊɞɚɞɔɑɕŮɘ Űɖɜ ɛɏůɖ, Űɖɜ ŮɚɎɢɘůŰɖ əŬɘ Űɖ ɛɏɔɘůŰɖ 

ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ əŬɘ Űɞɜ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ. 

3. ɆŮ ɛɞɟűɐ əŬɛˊɨɚɤɜ ɑůɤɜ Űɘɛɩɜ (isolines) Űɘɠ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ 

Ůɘ́űɎɜŮɘŬɠ. 

4. ɆŮ ɛɞɟűɐ ɣŮɡŭɞɢɟɤɛɎŰɤɜ (ŬɜŰɑůŰɞɘɢɖ ɛŮ ŬɡŰɐ Űɤɜ əŬɛˊɨɚɤɜ ɑůɤɜ Űɘɛɩɜ) 

Űɘɠ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance). 

5. ɆŮ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ ɢɩɟɞɡ ɛŮ Űɖ ɢɟɐůɖ ɣŮɡŭɞɢɟɤɛɎŰɤɜ, Űɘɠ 

Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ əŬɘ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ, ůŮ ɧɚŮɠ Űɘɠ 

ŮˊɘűɎɜŮɘŮɠ Űɞɡ ɢɩɟɞɡ. 

6. ɆŮ ɛɞɟűɐ ŰɟɘůŭɘɎůŰŬŰɖɠ ɔɟŬűɘəɐɠ ŬˊŮɘəɧɜɘůɖɠ (3D mountain plot) Űɘɠ Űɘɛɏɠ 

Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance). 

ȼ Ůˊɘɚɞɔɐ Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɞɡ ɖɚɘŬəɞɨ ŭɘŬɔɟɎɛɛŬŰɞɠ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɖɠ Űɖ 

ɔŮɤɔɟŬűɘəɐ ɗɏůɖ ˊɞɡ ɏɢŮɘ ɞɟɘůŰŮɑ əŬɘ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰɡˊɩůŮɘ Űɖɜ ˊŬɟɞɡůɑŬ ɐ ɛɖ 

űɡůɘəɞɨ űɤŰɧɠ ůŮ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ůɖɛŮɑɞ Űɞɡ ɢɩɟɞɡ. Ⱥˊɑůɖɠ Ŭˊɧ Űɞ ŭɘɎɔɟŬɛɛŬ 

ɛˊɞɟŮɑ ɜŬ əŬɗɞɟɘůŰŮɑ ɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ (ɞɟɘɕɧɜŰɘŬ əŬɘ əŬŰŬəɧɟɡűɖ) ɔɘŬ əɎɗŮ ůŰɘɔɛɐ. 

ȼ ŰŮɚŮɡŰŬɑŬ Ůˊɘɚɞɔɐ əŬɘ ɖ ŭŮɨŰŮɟɖ ɛŮ çŭɡɜŬɛɘəɎè ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮŰɎ Űɞ 

ɖɚɘŬəɧ ŭɘɎɔɟŬɛɛŬ, ŮɑɜŬɘ ɖ Ůˊɘɚɞɔɐ ɞɘəɞɜɞɛɘəɩɜ ɡˊɞɚɞɔɘůɛɩɜ. ȷɡŰɐ ɖ Ůˊɘɚɞɔɐ ŭɑɜŮɘ 

əɎˊɞɘŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɡˊɞɚɞɔɘůɛɞɨ ɞɘəɞɜɞɛɘəɞɨ ɞűɏɚɞɡɠ. ȳŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ 
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Ůɝɞɘəɞɜɧɛɖůɖ ɚɧɔɤ Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ, əɎɜŮɘ ŭɘɎűɞɟŮɠ ˊŬɟŬŭɞɢɏɠ 

ɔɘŬ Űɖ ŭɘŬəɨɛŬɜůɖ Űɖɠ əŬŰɎůŰŬůɖɠ Űɞɡ ɞɡɟŬɜɞɨ ůŰɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ ˊɞɡ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ůŰŬŰɘůŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ. ȾŬɗɞɟɑɕŮɘ Űɞ ɛɖɜɘŬɑɞ ɐ Űɞ ŮŰɐůɘɞ 

ˊɞůɞůŰɧ ɤɟɩɜ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ Űɞ űɡůɘəɧ űɤɠ, ˊɞɡ ˊɞůɞŰɘəɞˊɞŮɑŰŬɘ ɛɏůɤ ɛɘŬɠ 

ˊɟɞəŬɗɞɟɘůɛɏɜɖɠ Űɘɛɐɠ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, ŮɑɜŬɘ ɘəŬɜɧ ɔɘŬ ɜŬ 

əŬɚɨɣŮɘ Űɖɠ ŬɜɎɔəŮɠ ɛɑŬɠ ŮˊɘűɎɜŮɘŬɠ Ůɚɏɔɢɞɡ ɩůŰŮ ɜŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ Űɘɛɐ Űɖɠ 

ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ˊɞɡ ɏɢŮɘ Ůˊɑůɖɠ ˊɟɞəŬɗɞɟɘůŰŮɑ ɤɠ ŬˊŬɑŰɖůɖ. ȳŰŬɜ 

ˊɟɧəŮɘŰŬɘ ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ŰŬɡŰɧɢɟɞɜŬ ůɡɔəɟɘŰɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ 

ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ŭɘŬŰɎɝŮɘɠ űɤŰɘůŰɘəɩɜ. Ⱥˊɘˊɚɏɞɜ, ŮɑɜŬɘ Űɞ ɛɧɜɞ ˊɟɧɔɟŬɛɛŬ 

ŮɡɟŮɑŬɠ ɢɟɐůɖɠ ˊɞɡ ŮɘůɎɔŮɘ Űɖ ɢɟɐůɖ ŬɘůɗɖŰɐɟɤɜ űɤŰɧɠ ůŰɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ (Relux sensor), ůɨůŰɖɛŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŰɞ ɢɟɐůŰɖ Űɖɜ ɎɛŮůɖ 

ŮəŰɨˊɤůɖ ɞɘəɞɜɞɛɘəɐɠ ˊɟɞůűɞɟɎɠ (Relux offer) 

 

4.5 ȷɝɘɞˊɘůŰɑŬ ŬˊɞŰŮɚŮůɛɎŰɤɜ Relux 

ȺɑɜŬɘ ɔŮɜɘəɎ ŬˊɞŭŮəŰɧ Ŭˊɧ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ əŬɘ Ŭˊɧ ɧůɞɡɠ ŬůɢɞɚɞɨɜŰŬɘ 

ɛŮ Űɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ  űɤŰɘůɛɞɨ, ɧŰɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ Ůɡɟɏɤɠ ŭɘŬŭŮŭɞɛɏɜɤɜ 

ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɟɞůɞɛɞɑɤůɖɠ ŮɑɜŬɘ ŬɝɘɧˊɘůŰŬ. ɄŬɟɧɚŬ ŬɡŰɎ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ 

ŬɡŰɐɠ Űɖɠ Ɏˊɞɣɖɠ əɟɑɜŮŰŬɘ ůəɧˊɘɛɞ ɜŬ ŬɜŬűŮɟɗɞɨɜ ůɡɔəŮəɟɘɛɏɜŬ ˊŬɟŬŭŮɑɔɛŬŰŬ 

ŮɝŬəɟɑɓɤůɖɠ Űɖɠ ŮɔəɡɟɧŰɖŰŬɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ȼ ȹɘŮɗɜɐɠ ȺˊɘŰɟɞˊɐ ɔɘŬ Űɞ ūɤŰɘůɛɧ (CIE) ɏɢŮɘ ŮəŭɩůŮɘ ɏɜŬ ŮɔɢŮɘɟɑŭɘɞ ɛŮ 

ˊŬɟŬŭŮɑɔɛŬŰŬ ɢɩɟɤɜ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ˊɞɡ ɏɔɘɜŬɜ ůŮ ŬɡŰɞɨɠ
6
. ɇɞ 

ŮɔɢŮɘɟɑŭɘɞ ŬɡŰɧ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮ ůəɞˊɧ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ 

ŮˊŬɚɐɗŮɡůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɔɘŬ Űɞɡɠ ɑŭɘɞɡɠ ɢɩɟɞɡɠ Ŭˊɧ Űɞ 

əɎɗŮ ˊɟɧɔɟŬɛɛŬ ˊɟɞůɞɛɞɑɤůɖɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ɛŮŰɟɐůŮɘɠ. ɇɖɜ ɏɟŮɡɜŬ 

ŬɡŰɐ ɧůɞ ŬűɞɟɎ ůŰɞ Relux (əŬɘ Űɞ Lightscape) ˊɟŬɔɛŬŰɞˊɞɑɖůŮ ɖ International 

Energy Agency (IEA)
4
. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ əɟɑɗɖəŬɜ Ŭəɟɘɓɐ ůŮ ɘəŬɜɞˊɞɘɖŰɘəɧ ɓŬɗɛɧ 

ŮˊɘɓŮɓŬɘɩɜɞɜŰŬɠ Űɖ ɔŮɜɘəɐ ˊŬɟŬŭɞɢɐ. 

ȷəɧɛŬ ɛɑŬ Ŭɝɘɞɚɧɔɖůɖ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɏɔɘɜŮ Ŭˊɧ ɞɛɎŭŬ ɛŮɚŮŰɖŰɩɜ űɤŰɘůɛɞɨ ůŰɞ 

ŮɟɔŬůŰɐɟɘɞ űɤŰɞŰŮɢɜɑŬɠ Űɞɡ ȺɀɄ
7
. ȹɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬɠ ɢɩɟɞɠ ɛŮ ůɡɔəŮəɟɘɛɏɜɖ 

ɔŮɤɛŮŰɟɑŬ, ɡɚɘəɎ, ŬɜŰɘəŮɑɛŮɜŬ əŬɘ űɤŰɘůŰɘəɎ ůŰɖɜ əŬɛˊɑɜŬ Űɞɡ ŮɟɔŬůŰɖɟɑɞɡ Űɖɠ 

Ɇɢɞɚɐ ȼɚŮəŰɟɞɚɧɔɤɜ ɀɖɢŬɜɘəɩɜ. Ƀ ɑŭɘɞɠ ɢɩɟɞɠ ŬɜŬˊŬɟɎɢɗɖəŮ ɣɖűɘŬəɎ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɛˊɞɟŮɑ əɎˊɞɘɞɠ 
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ŬɜŮˊɘűɨɚŬəŰŬ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ Relux Ŭűɞɨ ɖ Ŭˊɧəɚɘůɖ ɛŮŰŬɝɨ ˊɟŬɔɛŬŰɘəɩɜ 

ɛŮŰɟɐůŮɤɜ əŬɘ ˊɟɞůɞɛɞɘɤɛɏɜɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭŮɜ ɝŮˊɏɟŬůŮ Űɞ 3%. 

ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ˊɏɟŬ Ŭˊɧ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ Relux əŬɘ əɎɗŮ ˊɟɞɔɟɎɛɛŬŰɞɠ 

ˊɟɞůɞɛɞɑɤůɖɠ, ɖ ŬɝɘɞˊɘůŰɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŮɝŬɟŰɎŰŬɘ əŬɘ Ŭˊɧ Űɖɜ ɘəŬɜɧŰɖŰŬ 

Űɞɡ ɢɟɐůŰɖ ɜŬ ˊŮɟɘɔɟɎɣŮɘ ɧůɞ ˊɘɞ ˊɘůŰɎ ɔɑɜŮŰŬɘ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ əŬɘ ɜŬ Űɖ 

çɛŮŰŬűɟɎůŮɘè ɧůɞ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɔɑɜŮŰŬɘ ůŮ ɣɖűɘŬəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ŬɜŬɔɜɤɟɑɕŮɘ Űɞ ˊɟɧɔɟŬɛɛŬ. 

 

4.6 ɄŬɟɎŭŮɘɔɛŬ ɓɐɛŬ ˊɟɞɠ ɓɐɛŬ 

 

ȼ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ əŬŰɎ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ŮɜŰɧɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

ŮɟɔŬůɑŬɠ Űɞɡ Relux ɐŰŬɜ ˊŬɟɧɛɞɘŬ ɔɘŬ əɎɗŮ ɗɎɚŬɛɞ ˊɞɡ ŮɝŮŰɎůŰɖəŮ. ɋɠ ˊŬɟɎŭŮɘɔɛŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ŭɑəɚɘɜɞɠ ɗɎɚŬɛɞɠ Űɞɡ 6
ɞɡ

 ɞɟɧűɞɡ ɛŮ ɜɧŰɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. 

 

 

 

ȺɘəɧɜŬ 4.3 ï ȾɎŰɞɣɖ ŭɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ 6
ɞɡ

 ɞɟɧűɞɡ. 
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ȾŬŰɎ Űɖɜ Ůəəɑɜɖůɖ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ɕɖŰŮɑŰŬɘ Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɜŬ ŮˊɘɚŮɔŮɑ ɞ 

Űɨˊɞɠ Űɞɡ ɢɩɟɞɡ ˊɞɡ ɗŬ ɛŮɚŮŰɖɗŮɑ ɩůŰŮ ɜŬ ɔɑɜɞɡɜ ŬɡŰɧɛŬŰŬ ůɡɔəŮəɟɘɛɏɜŮɠ 

ɟɡɗɛɑůŮɘɠ ˊɞɡ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ ŭɘŬŭɘəŬůɑŬ. 

 

 

ȺɘəɧɜŬ 4.4ïȷɟɢɘəɏɠ ɟɡɗɛɑůŮɘɠ. 

 

ɆŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ, ɚɧɔɤ Űɖɠ ɨˊŬɟɝɖɠ ůɢŮŭɑɤɜ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ Ⱦȷɇ ůŮ 

ɣɖűɘŬəɐ ɛɞɟűɐ (CAD),ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ Ůˊɘɚɞɔɐ ñCAD importò ɩůŰŮ ɜŬ 

əŬŰŬůəŮɡŬůŰŮɑ Űɞ ɛɞɜŰɏɚɞ Ůˊɑ  Űɤɜ əŬŰɧɣŮɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ. ȷűɞɨ ɔɑɜŮɘ ŬɡŰɧ əŬɘ 

ˊɟɘɜ ŮɘůŬɢɗŮɑ Űɞ ůɢɏŭɘɞ ɕɖŰɞɨɜŰŬɘ ɔŮɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ Űɖɠ ɛŮɚɏŰɖɠ. 

 

 

ȺɘəɧɜŬ 4.5 ï Projectdata. 
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ɆŰɖ ůɡɜɏɢŮɘŬ ɔɑɜŮŰŬɘ ŮɘůŬɔɤɔɐ Űɞɡ ůɢŮŭɑɞɡ. ȾŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ ŮɘůŬɔɤɔɐɠ 

ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɟɡɗɛɑůŮɤɜ əŬɘ əŬŰɎɚɚɖɚɖɠ ŰɞˊɞɗɏŰɖůɖɠ Űɞɡ ůɢŮŭɑɞɡ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ ŮɟɔŬůɑŬ. ȰŰůɘ ŮˊɘɚɏɔɞɜŰŬɘ 

ŰŬ ůŰɞɘɢŮɑŬ (layers) Űɞɡ ůɢŮŭɑɞɡ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ, ɖ ŬɜŬɚɞɔɑŬ ɛŮɔŮɗɩɜ 

ŬɜɎɛŮůŬ ůŰɞ ůɢŮŭɘŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ŬɟɢŮɑɞɡ Űɞɡ ůɢŮŭɑɞɡ əŬɘ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ ˊɟɞůɞɛɞɑɤůɖɠ, ɖ ŰɞˊɞɗɏŰɖůɖ Űɞɡ ůɢŮŭɑɞɡ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Relux 

ɛŮ ŭɡɜŬŰɧŰɖŰŬ ɛŮŰŬəɑɜɖůɖɠ əŬɘ ˊŮɟɘůŰɟɞűɐɠ əŬɘ ŰŮɚɘəɎ ɔɑɜŮŰŬɘ əŬɗɞɟɘůɛɧɠ Űɞɡ 

ůɖɛŮɑɞɡ Ŭɟɢɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ŭɝɧɜɤɜ Űɞɡ Relux ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɞ ɞɟɘůɛɧɠ 

ůɡɜŰŮŰŬɔɛɏɜɤɜ ɔɘŬ əɎɗŮ ůɖɛŮɑɞ. 

 

 

ȺɘəɧɜŬ 4.6 ï ȸɐɛŬŰŬ ŮɘůŬɔɤɔɐɠ ůɢŮŭɑɞɡ CAD. 
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ȰɢɞɜŰŬɠ ŮɘůɎɔŮɘ Űɞ ůɢɏŭɘɞ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Relux ɔɑɜŮŰŬɘ Ůˊô ŬɡŰɞɨ ɖ 

əŬŰŬůəŮɡɐ Űɞɡ ˊŮɟɘɔɟɎɛɛŬŰɞɠ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ɢɩɟɞɡ. ɇɞ ɚɞɔɘůɛɘəɧ Relux ɡˊŮɟɏɢŮɘ 

ůŮ ŬɡŰɧ Űɞɜ ŰɞɛɏŬ ɏɜŬɜŰɘ Ɏɚɚɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɟɞůɞɛɞɑɤůɖɠ űɤŰɘůɛɞɨ Ŭűɞɨ ŭɑɜŮɘ 

Űɖ ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ ůɖɛŮɑɤɜ ɛŮ Űɖ ɛɏɗɞŭɞ ñobject snapò ɧˊɤɠ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ 

ůɢŮŭɑŬůɖɠ. ȰŰůɘ ɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ɢɩɟɞɡ ɔɑɜŮŰŬɘ ɛŮ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ůɖɛŮɑɤɜ Ůˊɑ Űɞɡ 

ůɢŮŭɑɞɡ, ˊɞɡ ɞɟɑɕɞɡɜ Űɞ ˊŮɟɑɔɟŬɛɛɎ Űɞɡ, ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ɖ ŮɘůŬɔɤɔɐ 

ůɡɜŰŮŰŬɔɛɏɜɤɜ Ůɜɩ ŮɝŬůűŬɚɑɕŮŰŬɘ əŬɘ ɖ ŬəɟɑɓŮɘŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ. 

 

 

 

ȺɘəɧɜŬ 4.7 ï ɄŮɟɑɔɟŬɛɛŬ ɗŬɚɎɛɞɡ ɛŮ ɢɟɤɛŬŰɘůɛɏɜŬ ŰŬ ůɖɛŮɑŬ ɛɞɡ ɢɟɖůɘɛŮɨɞɡɜ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ 

Űɞɡ ɢɩɟɞɡ. 
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ȷűɞɨ ɔɑɜŮɘ ɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ˊŮɟɘɔɟɎɛɛŬŰɞɠ ɕɖŰŮɑŰŬɘ Ŭˊɧ Űɞ Relux ɜŬ 

ˊɟɞůŭɘɞɟɘůɗŮɑ Ŭɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŮůɤŰŮɟɘəɧ ɐ ŮɝɤŰŮɟɘəɧ ɢɩɟɞ. ɀŮ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ 

ŮůɤŰŮɟɘəɞɨ ɕɖŰŮɑŰŬɘ ɜŬ ˊɟɞůŭɘɞɟɘůɗŮɑ ɖ ŰɟɑŰɖ ŭɘɎůŰŬůɖ Űɞɡ ɗŬɚɎɛɞɡ ɩůŰŮ ɜŬ 

əŬŰŬůəŮɡŬůŰŮɑ ŬɡŰɧɛŬŰŬ ɞ ɓŬůɘəɧɠ ɧɔəɞɠ. ɆŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮˊɘɚɏɔŮŰŬɘ 

ŮůɤŰŮɟɘəɧɠ ɢɩɟɞɠ Ůɜɩ Űɞ ɨɣɞɠ Űɞɡ ɗŬɚɎɛɞɡ ɞɟɑɕŮŰŬɘ ůŰŬ 3.6m. 

 

 

ȺɘəɧɜŬ 4.8 ï ȺůɤŰŮɟɘəɧɠ ɢɩɟɞɠ əŬɘ ɨɣɞɠ ɢɩɟɞɡ 

 

ɀŮŰɎ Ŭˊɧ ŬɡŰɐ Űɖ ŭɘŬŭɘəŬůɑŬ Űɞ Relux ˊŬɟɎɔŮɘ ŬɡŰɧɛŬŰŬ Űɞɜ ɓŬůɘəɧ ɧɔəɞ 

Űɞɡ ɗŬɚɎɛɞɡ ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞɡɠ Űɞɑɢɞɡɠ, Űɞ ˊɎŰɤɛŬ əŬɘ Űɖɜ ɞɟɞűɐ. 

Ⱥˊɘˊɚɏɞɜ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ɔŮɤɛŮŰɟɑŬɠ Űɞɡ ɢɩɟɞɡ ɧˊɤɠ ɞɘ ŮɝɩůŰŮɠ, Ɏɜɤ əŬɘ əɎŰɤ, 

ɖ ɣŮɡŭɞɟɞűɐ ˊɎɜɤ Ŭˊɧ Űɞ ɢɩɟɞɡ Űɖɠ Ůɘůɧŭɞɡ əŬɘ ŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ Űɖɠ ˊɟɧůɞɣɖɠ 

ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɔɟŬűɞɨɜ ɝŮɢɤɟɘůŰɎ.  

 

 

 

ȺɘəɧɜŬ 4.9 ï ȾɎŰɞɣɖ ɓŬůɘəɞɨ ɧɔəɞɡ. 
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ȷɡŰɧ ɔɑɜŮŰŬɘ ŮɘůɎɔɞɜŰŬɠ ůŰɞɘɢŮɑŬ ˊɞɡ ɞɜɞɛɎɕɞɜŰŬɘ ñqubesò ŰŬ ɞˊɞɑŬ 

ɛɞɟűɞˊɞɘɞɨɜŰŬɘ ɩůŰŮ ɜŬ ɏɢɞɡɜ Űɖɜ ŮˊɘɗɡɛɖŰɐ ɔŮɤɛŮŰɟɑŬ. ɀŮ Űɖɜ ŮɜŰɞɚɐ ñTools ï 

Construct ï Qubeò ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ əŬɗɞɟɘůŰŮɑ ɖ əɎŰɞɣɖ Űɞɡ əɎɗŮ ůŰɞɘɢŮɑɞɡ. 

ȷűɞɨ əŬɗɞɟɘůŰŮɑ ɖ əɎŰɞɣɖ, ŭɘŬɛɞɟűɩɜɞɜŰŬɠ Űɘɠ ɘŭɘɧŰɖŰŮɠ əɎɗŮ ŰɏŰɞɘɞɡ ůŰɞɘɢŮɑɞɡ 

əŬɗɞɟɑɕɞɜŰŬɘ Űɧůɞ ŰŬ ɑŭɘŬ ɨɣɖ əŬɗŮɜɧɠ ɧůɞ əŬɘ Űɞ ɨɣɞɠ ŰɞˊɞɗɏŰɖůɖɠ Űɞɡɠ.  

 

 

ȺɘəɧɜŬ 4.10 ï ȽŭɘɧŰɖŰŬɠ ůŰɞɘɢŮɑɤɜ ñQubeò 

 

ɆŰɞ ɗɎɚŬɛɞ, Ŭűɞɨ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ ˊŮɟɘɔɟŬűɞɨɜ ůŮ əɎŰɞɣɖ Ůˊɑ Űɞɡ 

ůɢŮŭɑɞɡ, ɞɟɑɕɞɜŰŬɘ ɞɘ ɘŭɘɧŰɖŰŮɠ Űɞɡɠ ɤɠ Ůɝɐɠ: 

ü ɇŬ ɡˊɞůŰɡɚɩɛŬŰŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɖ ůŰɎɗɛɖ 0m ɛŮ ɨɣɞɠ 3.80 m. 

ü Ƀ əɎŰɤ ŮɝɩůŰɖɠ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɖ ůŰɎɗɛɖ -0.20mɛŮ ɨɣɞɠ 0.20 m. 

ü Ƀ Ɏɜɤ ŮɝɩůŰɖɠ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɖ ůŰɎɗɛɖ +3.80mɛŮ ɨɣɞɠ 0.20 m. 

ü ȼ ɣŮɡŭɞɟɞűɐ Űɞɡ ɢɩɟɞɡ Ůɘůɧŭɞɡ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɖ ůŰɎɗɛɖ +3.60 mɛŮ 

ɨɣɞɠ 1.10m. 
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ɃɚɞəɚɖɟɩɜɞɜŰŬɠ ŬɡŰɎ ŰŬ ɓɐɛŬŰŬ ɏɢŮɘ ɔɑɜŮɘ ˊɚɐɟɖɠ ˊŮɟɘɔɟŬűɐ Űɤɜ ŭɞɛɘəɩɜ 

ůŰɞɘɢŮɑɤɜ Űɞɡ ɗŬɚɎɛɞɡ. 

 

 

ȺɘəɧɜŬ 4.11 ï ɇɟɘůŭɘɎůŰŬŰɖ ŬˊŮɘəɧɜɘůɖ Űɞɡ ɛɞɜŰɏɚɞɡ ůŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ. 

 

ɇŮɚŮɡŰŬɑɞ ɓɐɛŬ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ɔŮɤɛŮŰɟɑŬɠ Űɞɡ ɢɩɟɞɡ ŮɑɜŬɘ ɖ 

ŮɘůŬɔɤɔɐ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ. ɆŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɡˊɎɟɢŮɘ ɏɜŬɠ ɛŮɔɎɚɞɠ 

ɡŬɚɞˊɑɜŬəŬɠ ůŮ ɧɚɞ Űɞ ˊɚɎŰɞɠ Űɖɠ ˊɟɧůɞɣɖɠ, ɛɘŬ ˊɧɟŰŬ ˊɞɡ ŮˊɘəɞɘɜɤɜŮɑ ɛŮ Űɞɜ 

ŭɘɎŭɟɞɛɞ əŬɘ ɛɑŬ ˊɧɟŰŬ ˊɞɡ ŮˊɘəɞɘɜɤɜŮɑ ɛŮ Űɞ ɛˊɎɜɘɞ. ɀŮ Űɖɜ Ůˊɘɚɞɔɐ ñInsert-Room 

Elementsò ɔɑɜŮŰŬɘ ɖ ŮɘůŬɔɤɔɐ ˊŬɟŬɗɨɟɞɡ əŬɘ ˊɧɟŰŬɠ. ɆŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ, 

ɚɧɔɤ Űɖɠ ɨˊŬɟɝɖɠ Űɖɠ əɎŰɞɣɖɠ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɔɘŬ Űɖɜ 

ŮɘůŬɔɤɔɐ Űɞɡɠ. ɃɟɑɕŮŰŬɘ Űɞ ůɖɛŮɑɞ ŮɘůŬɔɤɔɐɠ Ůˊɑ Űɖɠ əɎŰɞɣɖɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

ɛɏůɤ Űɖɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡɠ əŬɗɞɟɑɕŮŰŬɘ Űɞ ɎɜɞɘɔɛŬ, ɖ ůŰɎɗɛɖ 

ŰɞˊɞɗɏŰɖůɖɠ əŬɘ Űɞ ůɡɜɞɚɘəɧ Űɞɡɠ ɨɣɞɠ. 
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ȺɘəɧɜŬ 4.12 ï ȺˊŮɝŮɟɔŬůɑŬ ɘŭɘɞŰɐŰɤɜ ˊŬɟŬɗɨɟɞɡ əŬɘ ˊɧɟŰŬɠ. 

 

ȼ ˊɧɟŰŮɠ ɞɟɑɕɞɜŰŬɘ ɛŮ ŬɜɞɑɔɛŬŰŬ 1,30məŬɘ 0,80 m əŬɘ ɨɣɞɠ 2,10m. Ƀ ɡŬɚɞˊɑɜŬəŬɠ 

Űɖɠ ˊɟɧůɞɣɖɠ ŮəŰŮɑɜŮŰŬɘ ůŮ ɧɚɞ Űɞ ŭɘŬɗɏůɘɛɞ ɎɜɞɘɔɛŬ ŬɜɎɛŮůŬ ůŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ 

əŬɘ ɏɢŮɘ ɨɣɞɠ 3,15 m. ȳɚŬ ŰŬ ŬɜɞɑɔɛŬŰŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɖɜ ůŰɎɗɛɖ 0 m. 

ɇɞ ŮˊɧɛŮɜɞ ɓɐɛŬ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡ ɢɩɟɞɡ ŮɑɜŬɘ ɞ əŬɗɞɟɘůɛɧɠ Űɤɜ 

ɘŭɘɞŰɐŰɤɜ Űɤɜ ŮˊɘűŬɜŮɘɩɜ Űɞɡ ɢɩɟɞɡ əŬɗɩɠ ŮˊɖɟŮɎɕɞɡɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖ 

ŭɘɎɢɡůɖ Űɞɡ űɤŰɧɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɞ ɢɩɟɞ əŬɘ ůɡɜŮˊɩɠ Űɞ ŰŮɚɘəɧ ɞˊŰɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ. ɆŰɞ Relux ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮɘůŬɔɤɔɐɠ ɏŰɞɘɛɤɜ ɡɚɘəɩɜ ɐ 

ŭɖɛɘɞɡɟɔɑŬ ɜɏɤɜ əŬɘ ɞ əŬɗɞɟɘůɛɞɨ Űɞɡ ɢɟɩɛŬŰɞɠ əŬɘ Űɖɠ ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ əɎɗŮ 

ŮˊɘűɎɜŮɘŬɠ. ȷɡŰɧ ɟɡɗɛɑɕŮŰŬɘ Ŭˊɧ Űɖɜ əŬɟŰɏɚŬ ɘŭɘɞŰɐŰɤɜ Űɞɡ əɎɗŮ ůŰɞɘɢŮɑɞɡ. ũɘŬ Űɞɡɠ 

Űɞɑɢɞɡɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ůŰɖ ɓɘɓɚɘɞɗɐəɖ Űɞɡ Relux ɚŮɑɞ ŮˊɑɢɟɘůɛŬ 

Űɞ ɞˊɞɑɞ ɟɡɗɛɑɕŮŰŬɘ  ůŰɖɜ Ŭˊɧɢɟɤůɖ Űɖɠ ɩɢɟŬɠ ɛŮ ŬɜŬəɚŬůŰɘəɧŰɖŰŬ 80,9% əŬɘ ůŰɖɜ 

ɞɟɞűɐ ɑŭɘɞ ŮˊɑɢɟɘůɛŬ ɛŮ Ɏůˊɟɞ ɢɟɩɛŬ əŬɘ ŬɜŬəɚŬůŰɘəɧŰɖŰŬ 80%. ũɘŬ Űɞ ŭɎˊŮŭɞ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɜɏɞ ɡɚɘəɧ ɛŮ ɢɟɩɛŬ ɛˊɚŮ-ɔəɟɘ əŬɘ ŬɜŬəɚŬůŰɘəɧŰɖŰŬ 25% ɩůŰŮ ɜŬ 

ŬɜŬˊŬɟŬůŰŬɗŮɑ ɖ ŮˊɘűɎɜŮɘŬ Ŭˊɧ Linoleuḿ ɞɡ ɡˊɎɟɢŮɘ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. ȼ 

ŬɜŬəɚŬůŰɘəɧŰɖŰŬ Űɞɡ ɡɚɘəɞɨ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŮɟɔɞůŰŬůɘŬəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

ɡɚɘəɞɨ
8
. ɆŰɞ ůŰɞɘɢŮɑɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ɣŮɡŭɞɟɞűɐ ŭɑɜɞɜŰŬɘ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŮůɤŰŮɟɘəɩɜ Űɞɑɢɤɜ. ɆŰŬ ɡˊɞůŰɡɚɩɛŬŰŬ əŬɘ ůŰɞɜ Ɏɜɤ ŮɝɩůŰɖ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ŮˊɑɢɟɘůɛŬ Ɏůˊɟɖɠ-ɔəɟɘ Ŭˊɧɢɟɤůɖɠ ɛŮ 

ŬɜŬəɚŬůŰɘəɧŰɖŰŬ 79,8%. ɆŰɞɜ əɎŰɤ ŮɝɩůŰɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɟɞəŬɗɞɟɘůɛɏɜŬ 

ˊɚŬəɎəɘŬ Ŭˊɧ ɔɟŬɜɑŰɖ (37,2%) ɛŮ ˊŬɟɧɛɞɘŮɠ ɘŭɘɧŰɖŰŮɠ ɛŮ Űɞ ɛɤůŬɥəɧ ˊɞɡ ɡˊɎɟɢŮɘ ůŮ 

ɧɚŬ ŰŬ ɛˊŬɚəɧɜɘŬ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ Ⱦȷɇ. ũɘŬ Űɘɠ ˊɧɟŰŮɠ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɜɏɞ ɡɚɘəɧ 
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ɛˊɚŮ Ŭˊɧɢɟɤůɖɠ əŬɘ ŬɜŬəɚŬůŰɘəɧŰɖŰŬɠ 42,5% ɩůŰŮ ɜŬ ˊɟɞůɞɛɞɘɤɗŮɑ Űɞ ˊɚŬůŰɘəɧ 

ɛˊɚŮ ɢɟɩɛŬ ɛŮ Űɞ ɞˊɞɑɞ ɏɢɞɡɜ ɢɟɤɛŬŰɘůŰŮɑ.  ɇɏɚɞɠ ɔɘŬ Űɞɜ ɡŬɚɞˊɑɜŬəŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŭɘˊɚɧ ŰɕɎɛɘ ɧˊɤɠ ŬɡŰɧ ˊɞɡ ɡˊɎɟɢŮɘ ůŮ ɧɚɞɡɠ Űɞɡɠ ɡˊɧ ɛŮɚɏŰɖ 

ɞɟɧűɞɡɠ ˊɚɖɜ Űɞɡ ˊɏɛˊŰɞɡ ˊɞɡ ŭŮɜ ɏɢŮɘ ɡˊɞůŰŮɑ ŬɜŬəŬɑɜɘůɖ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ŮɘůɎɔɞɜŰŬɘ əŬŰɎ ˊɟɞůɏɔɔɘůɖ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ 

ɢɩɟɞ. ȷˊɧ Űɖ ɓɘɓɚɘɞɗɐəɖ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ŮɘůɎɔɞɜŰŬɘ 2 əɟŮɓɎŰɘŬ, 2 əɞɛɞŭɑɜŬ əŬɘ 

2 əŬɟɏəɚŮɠ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ əŬŰɎɚɚɖɚŬ ůŰɞ ɢɩɟɞ.  

ɇɞ ŮˊɧɛŮɜɞ ˊɟɎɔɛŬ ˊɞɡ ˊɟɏˊŮɘ ɜŬ əŬɗɞɟɘůŰŮɑ ŮɑɜŬɘ ɞɘ ŮˊɘűɎɜŮɘŮɠ ɛɏŰɟɖůɖɠ 

ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɖ ˊɟɞůɞɛɞɑɤůɖ ɗŬ ŬˊɞŭɩůŮɘ ŬˊɞŰŮɚɏůɛŬŰŬ. ȷɟɢɘəɎ Űɞ Relux ŮɘůɎɔŮɘ 

ŬɡŰɧɛŬŰŬ ŮˊɘűɎɜŮɘŮɠ ɛɏŰɟɖůɖɠ ɔɘŬ əɎɗŮ Űɞɑɢɞ, ɔɘŬ Űɖɜ ɞɟɞűɐ əŬɘ Űɞ ŭɎˊŮŭɞ. ȷɡŰɎ 

ɧŰŬɜ ŭŮɜ ŮɜŭɘŬűɏɟɞɡɜ, ɧˊɤɠ ůŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ, ŬűŬɘɟɞɨɜŰŬɘ. ȼ ɓŬůɘəɐ 

ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ ŮɘůɎɔŮŰŬɘ Ůˊɑůɖɠ ŬɡŰɧɛŬŰŬ əŬɘ ŬəɞɚɞɡɗŮɑ Űɞ ˊŮɟɑɔɟŬɛɛŬ Űɞɡ 

ŭɤɛŬŰɑɞɡ ůŮ ŬˊɧůŰŬůɖ 0,50 mŬˊɧ Űɞɜ Űɞɑɢɞ əŬɘ ůŮ ɨɣɞɠ 0.75 m. ɆŮ ŬɡŰɐ ɔɑɜŮŰŬɘ 

ŭɘɧɟɗɤůɖ əŬɗɩɠ ɞ ɛɘəɟɧɠ ŭɘɎŭɟɞɛɞɠ ůŰɖɜ Ůɑůɞŭɞ ŭŮɜ ŮɜŭɘŬűɏɟŮɘ əŬɘ ɚɧɔɤ Űɞɡ ɓɎɗɞɠ 

ůŰɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ, ŭɏɢŮŰŬɘ ůɡɔəɟɘŰɘəɎ ˊɞɚɨ ɛɘəɟɏɠ ˊɞůɧŰɖŰŮɠ űɤŰɘůɛɞɨ əŬɘ 

ŮˊɖɟŮɎɕŮɘ ŬɟɜɖŰɘəɎ ɛŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ Űɖɜ ɞɛɞɘɞɛɞɟűɑŬ ˊɞɡ ŬˊɞŭɑŭŮŰŬɘ ůŰɖɜ 

ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ. 
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ȺɘəɧɜŬ 4.13 ï ȸŬůɘəɐ ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ. 

 

 

ɄɏɟŬ Ŭˊɧ Űɖ ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ ŮɘůɎɔɞɜŰŬɘ əŬɘ Ůˊɘˊɚɏɞɜ ŮˊɘűɎɜŮɘŮɠ 

ɩůŰŮ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɖ ˊɞɘɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɔɘŬ Űɘɠ ůɡɜɖɗɏůŰŮɟŮɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ůŰɞɡɠ ɗŬɚɎɛɞɡɠ. ȷɡŰɏɠ ŮɑɜŬɘ ŮˊɑˊŮŭŮɠ ŮˊɘűɎɜŮɘŮɠ ŭɘŬůŰɎůŮɤɜ 

0,9mŮˊɑ 2 m ůŮ ɨɣɞɠ 0,75 mˊɞɡ ŬɜŬˊŬɟɘůŰɞɨɜ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ əɟŮɓŬŰɘɞɨ əŬɘ 

əŮəɚɘɛɏɜŮɠ ŮˊɘűɎɜŮɘŮɠ 0,9 mŮˊɑ 0,7 mˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞ ɨɣɞɠ Űɤɜ 0,75 m ɛŮ 

əɚɑůɖ 30
ɞ
, ˊɞɡ ŬɜŬˊŬɟɘůŰɞɨɜ əŬɘ ˊɎɚɘ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ əɟŮɓŬŰɘɞɨ ůŮ ůŰɎůɖ 

ŬɜɎəɚɘůɖɠ. ũɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ ˊɞɡ ŮɘůɎɔŮŰŬɘ, ɡˊɎɟɢŮɘ ˊɟɞŮˊɘɚŮɔɛɏɜɖ ɖ 

ɟɨɗɛɘůɖ ɜŬ ɛɖ ɔɑɜŮŰŬɘ ɛɏŰɟɖůɖ ůŰɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŬɡŰɐ ŰɏɛɜŮŰŬɘ Ŭˊɧ ŬɜŰɘəŮɑɛŮɜŬ Űɞɡ 

ɢɩɟɞɡ. ɋůŰɧůɞ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůɞɛɞɑɤůɖ ŬˊŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ŬɡŰɐ Ůˊɘɚɞɔɐ 

Ŭűɞɨ Űɞ ɓŬůɘəɧ ŮɜŭɘŬűɏɟɞɜ ɏɔəŮɘŰŬɘ ůŰɖɜ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 

ŮˊɘűŬɜŮɘɩɜ ˊɞɡ ɞɟɑůŰɖəŬɜ ɔɘŬ əɎɗŮ əɟŮɓɎŰɘ. 
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ȺɘəɧɜŬ 4.14 ï ȺˊɘűɎɜŮɘŮɠ ɛɏŰɟɖůɖɠ. 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ɞɟɑɕɞɜŰŬɘ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɩůŰŮ Űɞ ReluxɜŬ 

ˊɟɞůɞɛɞɘɩůŮɘ Űɖɜ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ɔɘŬ Űɞɜ əɎɗŮ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɧɜɞ ˊɟɞůɞɛɞɑɤůɖɠ. 

ȷɡŰɎ ŮɑɜŬɘ ɖ ŰɞˊɞɗŮůɑŬ Űɞɡ ɢɩɟɞɡ əŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ. 

ȳůɞ ŬűɞɟɎ ůŰɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ Űɞɡ ɢɩɟɞɡ, əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ Ůˊɘɚɞɔɐ 

ñProject ï Edit SceneïLocationò. ɈˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ Ŭˊɧ ɛɘŬ ɚɑůŰŬ 

ůɡɔəŮəɟɘɛɏɜɤɜ ˊɧɚŮɤɜ ɐ ŮɘůŬɔɤɔɐ ɜɏɞɡ ůɖɛŮɑɞɡ. ũɘŬ Űɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ɜɏɞ ůɖɛŮɑɞ ŮɘůɎɔɞɜŰŬɠ Űɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ ɛŮ Űɖ 

ɢɟɐůɖ Űɞɡ ɔŮɤɔɟŬűɘəɞɨ ˊɚɎŰɞɡɠ əŬɘ Űɞɡ ɔŮɤɔɟŬűɘəɞɨ ɛɐəɞɡɠ ɧˊɤɠ ŬɡŰɎ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ GoogleEarth (Latitude=37.90
o
əŬɘ Longitude=23.50

ɞ
). 

Ⱥˊɘˊɚɏɞɜ ŮɘůɎɔŮŰŬɘ ɖ  ɕɩɜɖ ɩɟŬ Űɖɠ ˊŮɟɘɞɢɐɠ (UTC + 2) Ůɜɩ ɖ ˊɟɞůŬɟɛɞɔɐ ŬɜɎɛŮůŬ 

ůŰɖ ɗŮɟɘɜɐ əŬɘ Űɖ ɢŮɘɛŮɟɘɜɐ ɩɟŬ ɔɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ. Ƀɘ ɟɡɗɛɑůŮɘɠ 

ŬɡŰɏɠ ŬˊɞɗɖəŮɨŰɖəŬɜ ɛŮ Űɖɜ ɞɜɞɛŬůɑŬ ñKATò əŬɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ 

ɗŬɚɎɛɞɡɠ. 
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ȺɘəɧɜŬ 4.15 ï ɅɡɗɛɑůŮɘɠ ŰɞˊɞɗŮůɑŬɠ. 

 

Ƀ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ˊɟɞůŬɟɛɧɕŮŰŬɘ ůŰɞɜ ŮəɎůŰɞŰŮ ŮɝŮŰŬɕɧɛŮɜɞ ɗɎɚŬɛɞ. ũɘŬ ɜŬ 

ɞɟɘůŰŮɑ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ŮɘůŬɔɤɔɐ ɛɑŬɠ ɔɤɜɑŬɠ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ 

North Angle. 

 

 

ȺɘəɧɜŬ 4.16 ï NorthAngle. 
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ȼ NorthAngle ɞɟɑɕŮŰŬɘ ɤɠ ɖ ɔɤɜɑŬ ˊɞɡ ŭɘŬɔɟɎűŮɘ ɞ ɎɝɞɜŬɠ Ɉ Űɞɡ Ůˊɘˊɏŭɞɡ 

Űɖɠ əɎŰɞɣɖɠ Űɞɡ Relux (ˊɟɎůɘɜɞɠ ɎɝɞɜŬɠ ůŰɘɠ ȺɘəɧɜŮɠ 4.7 əŬɘ 4.9) ɛɏɢɟɘ ɜŬ 

ůɡɜŬɜŰɐůŮɘ Űɞɜ əŬŰŮɨɗɡɜůɖ Űɞɡ ȸɞɟɟɎ, ɛŮ ɗŮŰɘəɐ űɞɟɎ Űɖɜ ɤɟɞɚɞɔɘŬəɐ. ɆŰɖɜ 

ˊŮɟɑˊŰɤůɖ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ ɢɩɟɞɡ ŮɑɜŬɘ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ 182
ɞ
 

ŭŮɝɘɧůŰɟɞűŬ Űɞɡ ɓɞɟɟɎ. ũɘŬ ɜŬ ɞɟɘůŰŮɑ ŬɡŰɧ ůŰɞ Relux ˊɟɏˊŮɘ ɜŬ ŮɘůɎɔɞɡɛŮ Űɖɜ 

ɔɤɜɑŬ ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŮ ɖ ɞˊɞɑŬ ŮɑɜŬɘ 358
ɞ
. 

ɆɡɜɞɚɘəɎ, ůŮ ɧɚɖ Űɖɜ ŭɘŬŭɘəŬůɑŬ Űɤɜ ˊɟɞůɞɛɞɘɩůŮɤɜ, ɖ ŰɞˊɞɗŮůɑŬ 

ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɐ. Ƀ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɤɜ ŭɤɛŬŰɑɤɜ əŬɗɞɟɑɕŮŰŬɘ ɛŮ Űɖɜ Ůɝɐɠ 

ŭɘŬŭɘəŬůɑŬ. ȷɟɢɘəɎ əŬɗɞɟɑůŰɖəŮ ɖ Ŭəɟɘɓɐɠ ɗɏůɖ əŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ůɡɜɞɚɘəɎ 

Űɞɡ əŰɘɟɑɞɡ. ȷɡŰɧ ɏɔɘɜŮ ɛŮ Űɖɜ ŰɞˊɞɗɏŰɖůɖ Űɖɠ əɎŰɞɣɖɠ Űɞɡ əŰɘɟɑɞɡ Ůˊɑ Űɖɠ 

ŬŮɟɞűɤŰɞɔɟŬűɑŬɠ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ GoogleEarthŬűɞɨ ŬɡŰɐ ɏɢŮɘ ˊɟɞəŬɗɞɟɘůŰŮɑ ɜŬ ŮɑɜŬɘ 

ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ůŰɖ ŭɘŮɨɗɡɜůɖ ȸɞɟɟɎ-ɁɧŰɞɡ.  

 

 

ȺɘəɧɜŬ 4.17 ï ȷŮɟɞűɤŰɞɔɟŬűɑŬ əŰɘɟɑɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ůŰɖ ŭɘŮɨɗɡɜůɖ ȸɞɟɟɎ-ɁɧŰɞɡ. Ʉɖɔɐ : 

GoogleEarth 
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ȼ ŬŮɟɞűɤŰɞɔɟŬűɑŬ ŮɘůɐɢɗɖəŮ ůŰɞ ůɢŮŭɘŬůŰɘəɧ ˊɟɧɔɟŬɛɛŬ AutoCAD. 

ɄɟɞůŬɟɛɧůŰɖəŮ ɖ əɚɑɛŬəŬ Űɖɠ əɎŰɞɣɖɠ ɩůŰŮ ɜŬ ůɡɛˊɑˊŰŮɘ ɛŮ ŬɡŰɐ Űɖɠ 

ŬŮɟɞűɤŰɞɔɟŬűɑŬɠ. 

 

 

ȺɘəɧɜŬ 4.17 ï ɄɟɞůŬɟɛɞɔɐ əɚɑɛŬəŬɠ əɎŰɞɣɖɠ. 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɘůŰɟɎűɖəŮ əŬŰɎɚɚɖɚŬ ɩůŰŮ ɜŬ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŰɞɜ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɖɠ űɤŰɞɔɟŬűɑŬɠ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɐ Ŭűɞɨ 

əŬɗɞɟɑɕŮɘ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ȼ ˊŬɟɞɡůɑŬ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ 

ŮˊɖɟŮɎɕŮŰŬɘ ɎɛŮůŬ Ŭˊɧ Űɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ɧˊɤɠ ŬɡŰɐ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ ŰŬ ɖɚɘŬəɎ 

ŭɘŬɔɟɎɛɛŬŰŬ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ Ŭˊɧ Űɞɜ Ŭəɟɘɓɐ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

Űɞɡ əɎɗŮ ɢɩɟɞɡ. 
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ȺɘəɧɜŬ 4.18 ï ɄŮɟɘůŰɟɞűɐ Űɖɠ əɎŰɞɣɖɠ ˊɟɞůŬɟɛɞůɛɏɜɖ ůŰɖ ŭɘŮɨɗɡɜůɖ ȸɞɟɟɎɠ-ɁɧŰɞɠ. 

 

ũɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ Űɞɡ əɎɗŮ ɗŬɚɎɛɞɡ ɛŮŰɟɐɗɖəŮ ɖ ɔɤɜɑŬ 

ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ ŬɜɎɛŮůŬ ůŰɖɜ ŭɘŮɨɗɡɜůɖ Űɞɡ ɓɞɟɟɎ əŬɘ Űɖɜ ɛŮůɞəɎɗŮŰɞ Űɖɠ 

ŮɡɗŮɑŬɠ ˊɞɡ ŬɜŬˊŬɟɘůŰɎ Űɞɜ ŮɝɤŰŮɟɘəɧ Űɞɑɢɞ əɎɗŮ ɗŬɚɎɛɞɡ. ȾŬŰɎ Űɖɜ əŬŰŬůəŮɡɐ 

Űɤɜ ɛɞɜŰɏɚɤɜ ůŰɞ Relux ɔɟŬɛɛɐ Űɞɡ ŮɝɤŰŮɟɘəɞɨ Űɞɑɢɞɡ ŰŬɡŰɑůŰɖəŮ ɛŮ Űɞɜ ɎɝɞɜŬ ɉ 

əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ɖ ŭɘŮɨɗɡɜůɖ Űɖɠ ɛŮůɞəŬɗɏŰɞɡ ŰŬɡŰɑɕŮŰŬɘ ɛŮ Űɞɜ ɎɝɞɜŬ Ɉ. ɀŮ ŬɡŰɧ 

Űɞɜ Űɟɧˊɞ əŬŰɏůŰɖ ŮűɘəŰɧ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɖ North Angle ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ 

ˊɟɧɔɟŬɛɛŬ ɛɏůɤ Űɖɠ ɔɤɜɑŬɠ ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŮ əŬɘ ŬɜŬűɏɟɗɖəŮ ˊɟɘɜ. 

ɆŮ ŬɡŰɧ Űɞ ůŰɎŭɘɞ ɏɢŮɘ ɞɚɞəɚɖɟɤɗŮɑ ɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Relux. ɇɞ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ ŮɑɜŬɘ ɖ ɟɨɗɛɘůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɖɠ 

ˊɟɞůɞɛɞɑɤůɖɠ ɩůŰŮ ɜŬ ˊɟɞəɨɣɞɡɜ ŰŬ ŰŮɚɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ.  ȷˊɧ Űɖɜ Ůˊɘɚɞɔɐ 

ñCalculation ï Calculation Managerò ŮɛűŬɜɑɕŮŰŬɘ Űɞ ˊŬɟɎɗɡɟɞ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ 

ɟɡɗɛɑůŮɤɜ. 
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ȺɘəɧɜŬ 4.19 ï Calculation Manager 

 

ȷˊɧ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ ˊɟɧɔɟŬɛɛŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ 

ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ. ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ŬɡŰɧ ŬˊŬɘŰŮɑŰŬɘ ɜŬ ɞɟɘůŰŮɑ Ŭɜ ɞ 

ɞɡɟŬɜɧɠ ŮɑɜŬɘ ɜŮűɞůəŮˊɐɠ ɐ əŬɗŬɟɧɠ. Ⱥˊɑůɖɠ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚŮɔŮɑ ɞ əŬŰɎɚɚɖɚɞɠ 

Ŭɚɔɧɟɘɗɛɞɠ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ŬɜɎəɚŬůɖɠ Űɞɡ űɤŰɧɠ ůŰɘɠ ŭɘɎűɞɟŮɠ ŮˊɘűɎɜŮɘŮɠ. 

ɀˊɞɟŮɑ ɜŬ ŮˊɘɚŮɢɗŮɑ Ŭˊɧ ɛɖŭŮɜɘəɐ ŬɜɎəɚŬůɖ ɛɏɢɟɘ ˊɞɚɨ ɡɣɖɚɐ. ũɘŬ Űɞ ɢɩɟɞ ˊɞɡ 

ɛŮɚŮŰɎŰŬɘ Űɞ ˊɟɧɔɟŬɛɛŬ ˊɟɞŰŮɑɜŮɘ ŬɡŰɧɛŬŰŬ ɢŬɛɖɚɧ ˊɞůɞůŰɧ ŬɜɎəɚŬůɖɠ əŬɘ ŬɡŰɧɠ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟɏˊŮɘ ɜŬ ɞɟɘůŰŮɑ ɖ ɖɛŮɟɞɛɖɜɑŬ əŬɘ ɖ ɩɟŬ Űɖɠ 

ˊɟɞůɞɛɞɑɤůɖɠ. ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ŬɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ˊɟɞůɞɛɞɑɤůɖ ɏɢŮɘ ůŰŬŰɘəɧ 

əŬɘ ɧɢɘ ŭɡɜŬɛɘəɧ ɢŬɟŬəŰɐɟŬ. ȼ ŬɜŬɔɤɔɐ ůŮ ŭɡɜŬɛɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɑɜŮŰŬɘ ɛŮ 

Űɟɧˊɞ ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬəɎŰɤ. ũɘŬ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŬɟɎŭŮɘɔɛŬ ɞɟɑɕŮŰŬɘ ɤɠ 

ɖɛŮɟɞɛɖɜɑŬ ɖ 21
ɖ
 ɀŬɟŰɑɞɡ, ŭɖɚŬŭɐ ɖ ɢŮɘɛŮɟɘɜɐ ɘůɖɛŮɟɑŬ əŬɘ ɤɠ ɩɟŬ ɖ 9:00ˊ.ɛ. ȹŮɜ 

ɔɑɜɞɜŰŬɘ ŬɜŬɚɨůŮɘɠ Raytracing əŬɘ ɖɚɘŬəɩɜ ŭɘŬɔɟŬɛɛɎŰɤɜ Ůɜɩ ɖ ŬɜɎɚɡůɖ ŰŮɢɜɖŰɞɨ 

űɤŰɘůɛɞɨ ŭŮɜ ŮɝŮŰɎɕŮŰŬɘ. 

ũɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ ɡˊɞɚɞɔɘůɛɞɨ ˊɞɡ ɞɟɑůŰɖəŮ Űɞ ˊɟɧɔɟŬɛɛŬ ŮɝɎɔŮɘ Űɘɛɏɠ 

ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (illuminance). ɆɡɔəŮəɟɘɛɏɜŬ ɡˊɞɚɞɔɑɕŮɘ Űɘɠ Űɘɛɏɠ ɔɘŬ 

əɎɗŮ ůɖɛŮɑɞ Űɞɡ əŬɜɜɎɓɞɡ Űɤɜ ůɖɛŮɑɤɜ ɡˊɞɚɞɔɘůɛɞɨ ˊɞɡ ɏɢɞɡɜ ɞɟɘůŰŮɑ. ɆŰɖ 

ůɡɜɏɢŮɘŬ ŬˊŮɘəɞɜɑɕŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ, ɛŮ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɟɧˊɞɡɠ əŬɘ 

Ůˊɘˊɚɏɞɜ ŮɛűŬɜɑɕŮɘ Űɖɜ ɛɏɔɘůŰɖ əŬɘ Űɖɜ ŮɚɎɢɘůŰɖ Űɘɛɐ, ɡˊɞɚɞɔɑɕŮɘ Űɖ ɛɏůɖ Űɘɛɐ 
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əŬɗɩɠ əŬɘ Űɞɜ ŭŮɑəŰɖ ɞɛɞɘɞɛɞɟűɑŬɠ. ȺɜŭŮɘəŰɘəɎ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ Űɟɧˊɞɘ ŬˊŮɘəɧɜɘůɖɠ 

Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɔɘŬ Űɖ ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ Űɞɡ ɗŬɚɎɛɞɡ. 

 

 

ȺɘəɧɜŬ 4.20 ï ȷˊŮɘəɧɜɘůɖ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ Űɖ ɛɞɟűɐ ˊɑɜŬəŬ. 

 

 

ȺɘəɧɜŬ 4.21 ï ȷˊŮɘəɧɜɘůɖ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ Űɖ ɛɞɟűɐ ɘůɞŭɨɜŬɛɤɜ əŬɛˊɡɚɩɜ. 
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ȺɘəɧɜŬ 4.21 ï ȷˊŮɘəɧɜɘůɖ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ Űɖ ɛɞɟűɐ ɢɟɤɛŬŰɘəɐɠ ŭɘŬɓɎɗɛɘůɖɠ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ ůŮ Űɘɛɏɠ ɚŬɛˊɟɧŰɖŰŬɠ (luminance) ŭŮɜ ˊɟɞəɨˊŰɞɡɜ 

ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɛɏŰɟɖůɖɠ ŬɚɚɎ ɛɧɜɞ ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ Űɤɜ ŭɞɛɘəɩɜ Űɞɑɢɤɜ, Űɖɠ 

ɞɟɞűɐɠ əŬɘ Űɞ ŭŬˊɏŭɞɡ əŬɘ ɏŰůɘ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ. 

 

 

ȺɄȺɂȺɅũȷɆȽȷ ȹȺȹɃɀȺɁɋɁ 

 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ɜɤɟɑŰŮɟŬ ŬɡŰɐ ɖ ˊɟɞůɞɛɞɑɤůɖ ɏɢŮɘ ůŰŬŰɘəɧ ɛɞɜɞŭɘɎůŰŬŰɞ 

ɢŬɟŬəŰɐɟŬ Ŭűɞɨ ůŰɖɜ ɞɡůɑŬ ŬˊɞŰŮɚŮɑ ɛɘŬ çűɤŰɞɔɟŬűɑŬè Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ Űɖ 

ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ. ũɘŬ Űɖɜ ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ˊɟɏˊŮɘ ɜŬ ŬˊɞŰɡˊɤɗŮɑ 

ɛɘŬ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ Űɤɜ Ůˊɘˊɏŭɞɡ űɤŰɘůɛɞɨ ɔɘŬ əɎɗŮ ɢɩɟɞ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɖɛŮɟɞɛɖɜɑŮɠ əŬɘ ɩɟŮɠ əŬŰɎ Űɖ ŭɘŮɗɜɩɠ ŬˊɞŭŮəŰɎ 

ˊɟŬəŰɘəɐ. Ƀɘ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɖɛŮɟɞɛɖɜɑŮɠ ŮɑɜŬɘ: ɖ ŮŬɟɘɜɐ əŬɘ ɖ űɗɘɜɞˊɤɟɘɜɐ 

ɘůɖɛŮɟɑŬ (21/3 əŬɘ 21/9 ŬɜŰɑůŰɞɘɢŬ) əŬɗɩɠ əŬɘ Űɞ ɗŮɟɘɜɧ əŬɘ ɢŮɘɛŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ 

(21/6 əŬɘ 21/12 ŬɜŰɑůŰɞɘɢŬ). ũɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ Űɖɠ ɖɛŮɟɞɛɖɜɑŮɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŰɟŮɘɠ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɩɟŮɠ ɧůɞ ŬűɞɟɎ ůŰɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ůŰɞɜ 

ɞɡɟŬɜɧ. ȷɡŰɏɠ ŮɑɜŬɘ 9:00ˊ.ɛ., 12ɛ.ɛ. əŬɘ  3ɛ.ɛ. ɇɏɚɞɠ ŬɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ 



121 
 

ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ ɔɘŬ əŬɗŬɟɧ əŬɘ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ. ɇɞ ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ 24 

ŭɘŬűɞɟŮŰɘəɏɠ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ůɡɜɗɐəŮɠ ɞɡɟŬɜɞɨ ɎɟŬ əŬɘ 24 ˊɟɞůɞɛɞɘɩůŮɘɠ ɔɘŬ 

əɎɗŮ ɗɎɚŬɛɞ ɛŮ ůɡɔəŮəɟɘɛɏɜɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. 

ũɘŬ ɜŬ ŮɝŬɢɗɞɨɜ ŰŮɚɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ ŬˊŬɘŰŮɑŰŬɘ əŬɘ ɖ Ŭəɟɘɓɐɠ ŮəŰɑɛɖůɖ Űɖɠ 

Ůˊɘɟɟɞɐɠ Űɞɡ əɎɗŮ Ůɑŭɞɡɠ ɞɡɟŬɜɞɨ ůŰɞ ůɡɜɞɚɘəɧ ŬˊɞŰɏɚŮůɛŬ. ũɘŬ ɜŬ ůɡɛɓŮɑ ŬɡŰɧ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ůŰŬŰɘůŰɘəɎ əŬŰŬɛŮŰɟɖɛɏɜɞ ˊɞůɞůŰɧ əŬɗŬɟɞɨ ɞɡɟŬɜɞɨ ɔɘŬ Űɖɜ 

ȷɗɐɜŬ
9
. ɇɞ ˊɞůɞůŰɧ ŬɡŰɧ ŬɜɏɟɢŮŰŬɘ ůŮ 58%. ȰŰůɘ ɞɘ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ ˊɟɞůɞɛɞɘɩůŮɘɠ əŬɗŬɟɞɨ ɞɡɟŬɜɞɨ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɛŮ ůɡɜŰŮɚŮůŰɐ 

0,58 əŬɘ ŬɡŰɏɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ ɛŮ ůɡɜŰŮɚŮůŰɐ 0,42, ɩůŰŮ ɜŬ 

ˊɟɞəɨɣŮɘ ɛɘŬ ůɡɜɞɚɘəɐ Űɘɛɐ ɔɘŬ əɎɗŮ ŭŮɑəŰɖ. 

ȼ ůŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ɏɔɘɜŮ ůŮ ŬɟɢŮɑŬ Űɞɡ Excel. ȹɖɛɘɞɡɟɔɐɗɖəŮ ɔɘŬ 

əɎɗŮ Ůɑŭɞɠ ɞɡɟŬɜɞɨ əŬɘ əɎɗŮ ŮˊɘűɎɜŮɘŬ ɛɏŰɟɖůɖɠ ɏɜŬɠ ˊɑɜŬəŬɠ ɛŮ Űɘɠ Űɘɛɏɠ ɛɏůɖɠ, 

ŮɚɎɢɘůŰɖɠ əŬɘ ɛɏɔɘůŰɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ. ɆŮ əɎɗŮ ŰɏŰɞɘɞ ˊɑɜŬəŬ əɎɗŮ 

ɛŮŰŬɓɚɖŰɐ ɏɢŮɘ 12 Űɘɛɏɠ, ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɔɘŬ əɎɗŮ ɢŬɟŬəŰɖɟɘůŰɘəɐ ɖɛŮɟɞɛɖɜɑŬ əŬɘ 

ɩɟŬ. 

 

 

ɄɑɜŬəŬɠ 4.1 ï ɇɡˊɘəɧɠ ˊɑɜŬəŬɠ ŮˊɘűɎɜŮɘŬɠ ɛɏŰɟɖůɖɠ. 

 

ȷˊɧ Űɘɠ Űɘɛɏɠ Űɖɠ ɛɏůɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ (Eav) ɔɑɜŮŰŬɘ ɞ 

ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ŭŮɘəŰɩɜ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DA), ɆɡɜŮɢɞɨɠ 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (cDA), ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (UDI) əŬɘ 
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ȾɞɟŮůɛɞɨ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DSP). ȼ Űɘɛɐ Űɞɡ ɚɧɔɞɡ ɞɛɞɘɞɛɞɟűɑŬɠ ɔɘŬ əɎɗŮ 

ˊɟɞůɞɛɞɑɤůɖ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ɚɧɔɞ Emax/Emin.  

ɈˊɞɚɞɔɑɕɞɜŰŬɘ ɧɚɞɘ ɞɘ ŭŮɑəŰŮɠ ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ, ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ əŬɘ 

ɔɘŬ əɎɗŮ Ůɑŭɞɠ ɞɡɟŬɜɞɨ. ũɘŬ ɜŬ ˊɟɞəɨɣŮɘ ɖ ŰŮɚɘəɐ Űɘɛɐ Űɞɡ əɎɗŮ ŭŮɑəŰɖ ɔɘŬ əɎɗŮ 

ŮˊɘűɎɜŮɘŬ ˊɟɞůŰɑɗŮɜŰŬɘ ɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ɔɘŬ əŬɗŬɟɧ ɞɡɟŬɜɧ ɛŮ ůɡɜŰŮɚŮůŰɐ 0,58 əŬɘ 

ɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ɔɘŬ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ ɛŮ ůɡɜŰŮɚŮůŰɐ 0,42, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ 

ɜɤɟɑŰŮɟŬ. Ⱥˊɘˊɚɏɞɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ 

ūɤŰɘůɛɞɨ ɧˊɞɡ ŬɡŰɎ ˊɟɞəɨˊŰɞɡɜ. ȹŮɜ ɔɑɜŮŰŬɘ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ Űɘɛɐ Űɞɡ ɔɘŬ 

ɞˊɞɘŬŭɐˊɞŰŮ əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ Ŭűɞɨ ɞɟɑɕŮŰŬɘ ɛɧɜɞ ɔɘŬ ɞɟɘɕɧɜŰɘŮɠ ŮˊɘűɎɜŮɘŮɠ. 

ȷəɧɛŬ ŭŮ ɔɑɜŮŰŬɘ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɖ Űɘɛɐ Űɞɡ ɔɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ əŬɗŬɟɞɨ ɞɡɟŬɜɞɨ 

Ŭűɞɨ ɞɟɑɕŮŰŬɘ ɛɧɜɞ ɔɘŬ ˊɟɧŰɡˊɞ əŬŰɎ CIEɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ. ȰŰůɘ ůŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɗŬ ˊɟɞəɨɣɞɡɜ Űɘɛɏɠ ɛɧɜɞ ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ 

ɞɟɘɕɧɜŰɘɞ ŮˊɑˊŮŭɞ əŬɘ ɔɘŬ Űɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ ˊɞɡ ɏɔɘɜŬɜ ɡˊɧ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ. 

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ŭŮɑəŰɖ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

ŬəɞɚɞɡɗɐɗɖəŮ ɖ Ůɝɐɠ ŭɘŬŭɘəŬůɑŬ. ɃɟɑůŰɖəŮ ɛɘŬ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ 

Űɖɠ Űɘɛɐɠ Eav ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ 12 ˊɟɞůɞɛɞɘɩůŮɘɠ əɎɗŮ Ůɑŭɞɡɠ ɞɡɟŬɜɞɨ. ȼ 

ŬˊŬɘŰɞɨɛŮɜɖ Űɘɛɐ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ ŭŮɑəŰɖɠ 

ɞɟɑůŰɖəŮ ůŰŬ 300 luxɔɘŬ Űɖ ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ ɗŬɚɎɛɞɡ ɧˊɤɠ ɞɟɑɕɞɡɜ ɞɘ 

ˊŮɟɘůůɧŰŮɟɞɘ əŬɜɞɜɘůɛɞɑ. ȼ ɑŭɘŬ Űɘɛɐ ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɛɏŰɟɖůɖɠ ˊɞɡ ŮɘůɐɢɗɖəŬɜ 

ɔɘŬ əɎɗŮ əɟŮɓɎŰɘ, ɞɟɑůŰɖəŮ ůŰŬ 500 lux. ȳŰŬɜ ɖ Űɘɛɐ Eav ˊɞɡ ŮɚɏɔɢŮŰŬɘ ŮɑɜŬɘ 

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 300 ɐ 500 lux,əŬŰɎ ˊŮɟɑˊŰɤůɖ, ɖ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ŬˊɞŭɑŭŮɘ Űɖɜ 

Űɘɛɐ 1. ȷɜ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ ŬˊɞŭɑŭŮɘ Űɖɜ Űɘɛɐ 0. ũɘŬ ɜŬ ˊɟɞəɨɣŮɘ ɖ ŰŮɚɘəɐ Űɘɛɐ Űɞɡ 

ŭŮɑəŰɖ ɔɘŬ Űɖɜ ŮˊɘűɎɜŮɘŬ əŬɘ ɔɘŬ Űɘɠ 12 ˊɟɞůɞɛɞɘɩůŮɘɠ ɞɟɑɕŮŰŬɘ Ɏɚɚɖ ɛɑŬ ůɡɜɎɟŰɖůɖ 

ˊɞɡ ŮɑɜŬɘ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ Űɘɛɩɜ ˊɟɞɠ Űɞ ˊɚɐɗɞɠ Űɤɜ Űɘɛɩɜ. ȰŰůɘ ˊɟɞəɨˊŰŮɘ əŬŰɎ 

ˊɟɞůɏɔɔɘůɖ, Űɞ ˊɞůɞůŰɧ Űɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŮɚɎɢɘůŰɖ 

ŮˊɘɗɡɛɖŰɐ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ. ȷɡŰɧɠ ŮɑɜŬɘ əŬɘ ɞ ɞɟɘůɛɞɨɠ Űɞɡ ŭŮɑəŰɖ 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. 

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ŭŮɑəŰɖ ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

ŬəɞɚɞɡɗɐɗɖəŮ ɖ Ůɝɐɠ ŭɘŬŭɘəŬůɑŬ. ȷɟɢɘəɎ ɞɟɑůŰɖəŮ ɛɘŬ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ɔɘŬ Űɞɜ 

ɏɚŮɔɢɞ Űɖɠ Űɘɛɐɠ Eav ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ 12 ˊɟɞůɞɛɞɘɩůŮɘɠ əɎɗŮ Ůɑŭɞɡɠ ɞɡɟŬɜɞɨ. 

Ƀɘ ŬˊŬɘŰɞɨɛŮɜŮɠ Űɘɛɏɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɞɟɑɕɞɜŰŬɘ ɑŭɘŮɠ ɛŮ ŬɡŰɏɠ Űɞɡ 

ˊɟɞɖɔɞɨɛŮɜɞɡ ŭŮɑəŰɖ. ȳŰŬɜ ɖ Űɘɛɐ Eav ˊɞɡ ŮɚɏɔɢŮŰŬɘ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 300 ɐ 

500 lux,əŬŰɎ ˊŮɟɑˊŰɤůɖ, ɖ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ŬˊɞŭɑŭŮɘ Űɖɜ Űɘɛɐ 1. ȷɜ ŮɑɜŬɘ 

ɛɘəɟɧŰŮɟɖ ŬˊɞŭɑŭŮɘ ɤɠ Űɘɛɐ Űɞɜ ɚɧɔɞ Űɖɠ Eav́ ɟɞɠ Űɖɜ ŬˊŬɘŰɞɨɛŮɜɖ. ȷɜ ɔɘŬ 
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ˊŬɟɎŭŮɘɔɛŬ ɖ Űɘɛɐ Űɖɠ EavŮɑɜŬɘ 200 luxəŬɘ ɖ ŬˊŬɘŰɞɨɛŮɜɖ ɏɢŮɘ ɞɟɘůŰŮɑ 300 lux, ɖ 

ůɡɜɎɟŰɖůɖ ŬˊɞŭɑŭŮɘ Űɖɜ Űɘɛɐ 200/300=0,67. ũɘŬ ɜŬ ˊɟɞəɨɣŮɘ ɖ ŰŮɚɘəɐ Űɘɛɐ Űɞɡ 

ŭŮɑəŰɖ ɔɘŬ Űɖɜ ŮˊɘűɎɜŮɘŬ əŬɘ ɔɘŬ Űɘɠ 12 ˊɟɞůɞɛɞɘɩůŮɘɠ ɞɟɑɕŮŰŬɘ Ɏɚɚɖ ɛɑŬ ůɡɜɎɟŰɖůɖ 

ˊɞɡ ŮɑɜŬɘ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ Űɘɛɩɜ ˊɟɞɠ Űɞ ˊɚɐɗɞɠ Űɤɜ Űɘɛɩɜ. ȰŰůɘ ˊɟɞəɨˊŰŮɘ əŬŰɎ 

ˊɟɞůɏɔɔɘůɖ, Űɞ ˊɞůɞůŰɧ Űɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŮɚɎɢɘůŰɖ 

ŮˊɘɗɡɛɖŰɐ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ůɡɜɡˊɞɚɞɔɑɕɞɜŰŬɠ əŬɘ Űɖ ůɡɛɓɞɚɐ Űɞɡ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ Űɘɠ ɩɟŮɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ŭŮɜ ŮˊŬɟəŮɑ Ŭˊɧ ɛɧɜɞɠ Űɞɡ. ȷɡŰɧɠ ŮɑɜŬɘ 

əŬɘ ɞ ɞɟɘůɛɞɨɠ Űɞɡ ŭŮɑəŰɖ ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. 

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ŬəɞɚɞɡɗɐɗɖəŮ 

ɖ Ůɝɐɠ ŭɘŬŭɘəŬůɑŬ. ȷɟɢɘəɎ ɞɟɑůŰɖəŮ ɛɘŬ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɖɠ Űɘɛɐɠ 

Eav ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ 12 ˊɟɞůɞɛɞɘɩůŮɘɠ əɎɗŮ Ůɑŭɞɡɠ ɞɡɟŬɜɞɨ. Ƀ ŭŮɑəŰɖɠ ɞɟɑɕŮɘ ɤɠ 

ɤűɏɚɘɛŮɠ Űɘɛɏɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ŬɡŰɏɠ ˊɞɡ əɡɛŬɑɜɞɜŰŬɘ ɛŮŰŬɝɨ 100 lux 

əŬɘ 2000 lux. ȳŰŬɜ ɖ Űɘɛɐ Eav ˊɞɡ ŮɚɏɔɢŮŰŬɘ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 100 lux əŬɘ 

ɛɘəɟɧŰŮɟɖŬˊɧ 2000 lux ɖ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ŬˊɞŭɑŭŮɘ Űɖɜ Űɘɛɐ 1. ȷɜ ŮɑɜŬɘ ŮəŰɧɠ 

ŬɡŰɞɨ Űɞɡ Ůɨɟɞɡɠ ŬˊɞŭɑŭŮɘ Űɖɜ Űɘɛɐ 0. ũɘŬ ɜŬ ˊɟɞəɨɣŮɘ ɖ ŰŮɚɘəɐ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ɔɘŬ 

Űɖɜ ŮˊɘűɎɜŮɘŬ əŬɘ ɔɘŬ Űɘɠ 12 ˊɟɞůɞɛɞɘɩůŮɘɠ ɞɟɑɕŮŰŬɘ Ɏɚɚɖ ɛɑŬ ůɡɜɎɟŰɖůɖ ˊɞɡ ŮɑɜŬɘ 

Űɞ ɎɗɟɞɘůɛŬ Űɤɜ Űɘɛɩɜ ˊɟɞɠ Űɞ ˊɚɐɗɞɠ Űɤɜ Űɘɛɩɜ. ȰŰůɘ ˊɟɞəɨˊŰŮɘ əŬŰɎ ˊɟɞůɏɔɔɘůɖ, 

Űɞ ˊɞůɞůŰɧ Űɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ɖ Űɘɛɐ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ 

ŮˊɘűɎɜŮɘŬɠ ŮɑɜŬɘ ŮɜŰɧɠ Űɞɡ ɤűɏɚɘɛɞɡ Ůɨɟɞɡɠ. ȷɡŰɧɠ ŮɑɜŬɘ əŬɘ ɞ ɞɟɘůɛɞɨɠ Űɞɡ ŭŮɑəŰɖ 

ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ. 

ɄŬɟɧɛɞɘŬ ŭɘŬŭɘəŬůɑŬ ɛŮ ŬɡŰɐ Űɞɡ ŭŮɑəŰɖ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞ ŭŮɑəŰɖ ȾɞɟŮůɛɞɨ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, ɛŮ ŭɨɞ 

ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ. ȼ ɓŬůɘəɐ ŭɘŬűɞɟɞˊɞɑɖůɖ ŮɑɜŬɘ ɧŰɘ ɞ ŭŮɑəŰɖɠ ȾɞɟŮůɛɞɨ ɞɟɑɕŮɘ 

ŬɟɜɖŰɘəɧ ůɡɜŰŮɚŮůŰɐ ɔɘŬ Űɘɠ ɩɟŮɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ɖ Űɘɛɏɠ Űɖɠ Eav ŭŮɜ ŮɑɜŬɘ ŮɜŰɧɠ Űɞɡ 

ɤűɏɚɘɛɞɡ Ůɨɟɞɡɠ. ȰŰůɘ ɔɘŬ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɖ ɚɞɔɘəɐ ůɡɜɎɟŰɖůɖ ŬˊɞŭɑŭŮɘ Űɖɜ 

Űɘɛɐ -1 əŬɘ ɧɢɘ Űɖɜ Űɘɛɐ 0, ɧˊɤɠ ˊɟɘɜ. ȼ ŭŮɨŰŮɟɖ ŭɘŬűɞɟɞˊɞɑɖůɖ ŮɑɜŬɘ ɧŰɘ Űɞ ɤűɏɚɘɛɞ 

Ůɨɟɞɠ ɞɟɑɕŮŰŬɘ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɛŮŰŬɝɨ 300luxəŬɘ 4000lux. 

ɇɏɚɞɠ, ɧůɞ ŬűɞɟɎ ůŰɞ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ ˊɟɞəɨˊŰŮɘ ɤɠ ɞ ɛɏůɞɠ ɧɟɞɠ Űɤɜ 

Űɘɛɩɜ Űɤɜ 12 ˊɟɞůɞɛɞɘɩůŮɤɜ. ɀŮ Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ 0,58 əŬɘ 0,42 Ŭˊɧ əŬɗŬɟɧ əŬɘ 

ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ ŬɜŰɑůŰɞɘɢŬ, ˊɟɞəɨˊŰŮɘ ɖ ŰŮɚɘəɐ Űɞɡ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ɔɘŬ Űɖɜ 

ůɡɔəŮəɟɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɗŬɚɎɛɞɡ ɛŮ Űɞɜ ŭŮŭɞɛɏɜɞ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ. ɄŬɟɧɛɞɘŬ ŭɘŬŭɘəŬůɑŬ ŬəɞɚɞɡɗŮɑŰŬɘ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ əɎɗŮ 

ɗŬɚɎɛɞɡ əŬɘ əɎɗŮ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

 



124 
 

 

ɄɑɜŬəŬɠ 4.2 ï ɄɑɜŬəŬɠ Űɘɛɩɜ ŭŮɘəŰɩɜ űɡůɘəɞɨ ŮˊɘűŬɜŮɘɩɜ Ůɜɧɠ ɗŬɚɎɛɞɡ. 

 

ȷűɞɨ ˊɟɞəɨɣɞɡɜ ɞɘ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ, ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɖ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ Űɘɛɩɜ ŬɡŰɩɜ. ȼ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ Űɘɛɩɜ ŬɡŰɩɜ ŮɑɜŬɘ ɛɘŬ ɡˊɞəŮɘɛŮɜɘəɐ 

ŭɘŬŭɘəŬůɑŬ əŬɘ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɡɠ ůŰɧɢɞɡɠ ˊɞɡ ŰɑɗŮɜŰŬɘ əŬŰɎ Űɖ ɛŮɚɏŰɖ űɤŰɘůɛɞɨ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŬɜɎɚɡůɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɞɘ ůɡɜɖɗɏůŰŮɟŮɠ Űɘɛɏɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ əɟɘŰɐɟɘŬ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ. ȰŰůɘ ɔɘŬ Űɞɡɠ ŭŮɑəŰŮɠ 

ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DA), ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

(cDA), ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (UDI) əŬɘ ȾɞɟŮůɛɞɨ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

(DSP) ɤɠ əɟɘŰɐɟɘɞ əŬɗɞɟɑɕŮŰŬɘ ɖ Űɘɛɐ 50%. Ƀɘ ˊŬɟŬˊɎɜɤ ŭŮɑəŰŮɠ ɗɏŰɞɡɜ əɎˊɞɘŬ 

əɟɘŰɐɟɘŬ, ŭɘŬűɞɟŮŰɘəɎ ɔɘŬ Űɞɜ əŬɗɏɜŬ, ɞɘ Űɘɛɏɠ Űɞɡɠ ɛŮŰŬűɟɎɕɞɜŰŬɘ ɤɠ Űɞ ˊɞůɞůŰɧ 

Űɤɜ ŮɟɔɎůɘɛɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ˊɚɖɟɞɨɜŰŬɘ ŰŬ əɟɘŰɐɟɘŬ ŬɡŰɎ. ȯɟŬ ɛŮ 

Űɞ əɟɘŰɐɟɘɞ Űɞɡ 50% əɟɑɜŮŰŬɘ ɤɠ ŮˊŬɟəɐɠ ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ɞ ɞˊɞɑɞɠ ˊɚɖɟɞɑ ŰŬ 

əɟɘŰɐɟɘŬ Űɞɡ əɎɗŮ ŭŮɑəŰɖ ɔɘŬ Űɘɠ ɛɘůɏɠ ŰɞɡɚɎɢɘůŰɞɜ ŮɟɔɎůɘɛŮɠ ɩɟŮɠ ŮŰɖůɑɤɠ. ũɘŬ Űɞ 

ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ ɤɠ əɟɘŰɐɟɘɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ Űɘɛɐ
10

 5.0, ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ 

ɘəŬɜɞˊɞɘɖŰɘəɎ ɞɛɞɘɧɛɞɟűɞɠ ŮɑɜŬɘ ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ɧŰŬɜ ɖ ɛɏɔɘůŰɖ Űɘɛɐ ɏɜŰŬůɖɠ 

űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ŬɜŬűɞɟɎɠ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ Űɞ ˊŮɜŰŬˊɚɎůɘɞ 

Űɖɠ ŮɚɎɢɘůŰɖɠ Űɘɛɐɠ. ȳůɞ ŬűɞɟɎ Űɞɜ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, ɖ Űɘɛɐ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ əɟɘŰɐɟɘɞ ůŮ ɧɚɞɡɠ Űɞɡɠ əŬɜɞɜɘůɛɞɨɠ ůŰɞɡɠ ɞˊɞɑɞɡ ŬɜŬűɏɟŮŰŬɘ 

ŮɑɜŬɘ Űɞ 2%. ȺˊŬɟəɐɠ ɗŮɤɟŮɑŰŬɘ ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ɧŰŬɜ ɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ŮɑɜŬɘ 

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɞ 2%. ũɘŬ Űɖɜ əŬɚɨŰŮɟɖ əŬɘ ŬɛŮůɧŰŮɟɖ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬɠ ɜɏɞɠ ˊɑɜŬəŬɠ ůŮ ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɞɜ 

ˊɟɞɖɔɞɨɛŮɜɞ, ůŰɞɜ ɞˊɞɑɞ ŬɜŰɑ ɔɘŬ Űɖɜ Űɘɛɐ Űɞɡ əɎɗŮ ŭŮɑəŰɖ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ, 

ŮɛűŬɜɑɕŮŰŬɘ ɖ ŮˊɎɟəŮɘŬ ɐ ɛɖ Űɖɠ Űɘɛɐɠ ŬɡŰɐɠ ɛŮ Űɖ ɢɟɐůɖ ˊɟɎůɘɜɞɡ əŬɘ əɧəəɘɜɞɡ 

ɢɟɩɛŬŰɞɠ ŬɜŰɑůŰɞɘɢŬ. 
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ɄɑɜŬəŬɠ 4.3 ï ɄɑɜŬəŬɠ Ŭɝɘɞɚɧɔɖůɖɠ ŮˊɘűŬɜŮɘɩɜ ɗŬɚɎɛɞɡ ɛŮ Űɖ ɢɟɐůɖ Űɤɜ ŭŮɘəŰɩɜ űɡůɘəɞɨ 

űɤŰɘůɛɞɨ. 

 

Ƀɘ ˊŮɟɘůůɧŰŮɟɞɘ ŭŮɑəŰŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞůɧŰɖŰŬɠ Űɞɡ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɖɜ əɎɗŮ ŮˊɘűɎɜŮɘŬ. ɋůŰɧůɞ, ɞɘ ŭɘŬűɞɟɏɠ ɤɠ ˊɟɞɠ Űɞɜ Űɟɧˊɞ 

ɞɟɘůɛɞɨ Űɞɡ əɎɗŮ ŭŮɑəŰɖ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŮɝŬɔɤɔɐ ŮˊɘˊɟɧůɗŮŰɤɜ ůɡɛˊŮɟŬůɛɎŰɤɜ Ŭˊɧ 

Űɞɜ əɎɗŮ ŭŮɑəŰɖ.  

ȳůɞ ŬűɞɟɎ ůŰɞɜ ɄŬɟɎɔɞɜŰŬ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, ɧˊɤɠ ɏɢŮɘ ŬɜŬɚɡɗŮɑ əŬɘ ɜɤɟɑŰŮɟŬ, 

ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ŮɑɜŬɘ ˊɞɚɨ ˊŮɟɘɞɟɘůɛɏɜŬ. ȳŰŬɜ ɚɞɘˊɧɜ ɖ Űɘɛɐ Űɞɡ 

Ʉ.ū.ū. əɟɑɜŮŰŬɘ ŮˊŬɟəɐɠ ɔɘŬ əɎˊɞɘŬ ŮˊɘűɎɜŮɘŬ, ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ŭŮŭɞɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

ɏɢŮɘ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɛŮɔŬɚɨŰŮɟɖ ɖ ɑůɖ Űɞɡ 2% Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ 

ŮˊɘűɎɜŮɘŬɠ ɛɘŬɠ ŮɝɤŰŮɟɘəɐɠ ɞɟɘɕɧɜŰɘŬɠ ŮˊɘűɎɜŮɘŬɠ ɡˊɧ ůɡɜɗɐəŮɠ ɜŮűɞůəŮˊɞɨɠ 

ɞɡɟŬɜɞɨ. ȳˊɤɠ ŮɑɜŬɘ ˊɟɞűŬɜɏɠ, ŬɡŰɧ ŭŮɜ ŮɑɜŬɘ ɛɑŬ ŮˊŬɟəɐɠ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ˊɞůɧŰɖŰŬɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ Ŭűɞɨ ŬűɞɟɎ ɏɜŬ ŰɛɐɛŬ ɛɧɜɞ Űɤɜ ůɡɜɗɖəɩɜ Űɞɡ 

ɞɡɟŬɜɞɨ ˊɞɡ ŬˊŬɜŰɩɜŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ. ɄɏɟŬ Ŭˊɧ Űɘɠ ŮɔɔŮɜŮɑɠ 

ŬŭɡɜŬɛɑŮɠ Űɞɡ ŭŮɑəŰɖ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ, Űɞ ɔŮɔɞɜɧɠ ɧŰɘ 

ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŰŮɗŮɑ ɛɘŬ ŮˊɘɗɡɛɖŰɐ Űɘɛɐ Űɖɠ ɏɜŰŬůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ əŬɘ ɜŬ 

ŮɚŮɔɢɗŮɑ ɖ ŮˊɑŰŮɡɝɖ ɐ ɛɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ, ŮɑɜŬɘ ɏɜŬɠ ŬəɧɛŬ ɚɧɔɞɠ ɔɘŬ Űɞɜ ɞˊɞɑɞ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɞɨ Űɞɡ ŭŮɑəŰɖ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ŭɩůɞɡɜ ɛɘŬ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ Űɖɠ 

əŬŰɎůŰŬůɖɠ. 

Ƀ ŭŮɑəŰɖɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DA) ˊɟɞůűɏɟŮɘ ɛɑŬ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ ɔɘŬ 

ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ, ɧůɞ ŬűɞɟɎ ůŰɖɜ ŮˊɑŰŮɡɝɖ ɛɑŬɠ ŮˊɘɗɡɛɖŰɐɠ Űɘɛɐɠ ɏɜŰŬůɖɠ 

űɤŰɘůɛɞɨ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ. ȳŰŬɜ ɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ DA əɟɑɜŮŰŬɘ ŮˊŬɟəɐɠ, 

ůɖɛŬɑɜŮɘ ɧŰɘ ɔɘŬ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ Űɞ 50% Űɤɜ ŮɟɔɎůɘɛɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ, 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ɏɜŰŬůɖ űɤŰɘůɛɞɨ ˊɞɡ ɏɢŮɘ ŰŮɗŮɑ ɤɠ ůŰɧɢɞɠ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ.  
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Ƀ ŭŮɑəŰɖɠ ɆɡɜŮɢɞɨɠ ȷɡŰɞɜɞɛɑŬɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (cDA) ůɡɜɡˊɞɚɞɔɑɕŮɘ Űɖ 

ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŬəɧɛŬ əŬɘ Ŭɜ ŬɡŰɧɠ ŭŮɜ ŮˊŬɟəŮɑ ɤɠ ɛɞɜŬŭɘəɐ ˊɖɔɐ 

űɤŰɘůɛɞɨ. ȰŰůɘ Ŭɜ ɔɘŬ əɎˊɞɘŬ ŮˊɘűɎɜŮɘŬ ɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ DAəɟɑɜŮŰŬɘ ŬɜŮˊŬɟəɐɠ 

Ůɜɩ ɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ Űɞɡ cDA əɟɑɜŮŰŬɘ ŮˊŬɟəɐɠ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ Ůˊɘɛɏɟɞɡɠ ůɡɛɓɞɚɐ 

Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ŮɑɜŬɘ ŬɟəŮŰɎ ůɖɛŬɜŰɘəɐ əŬɘ ůɡɜŮˊɩɠ ɖ ŬˊŬɑŰɖůɖ ɔɘŬ ŰŬɡŰɧɢɟɞɜɞ 

ŰŮɢɜɖŰɧ űɤŰɘůɛɧ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ. 

Ƀ ŭŮɑəŰɖɠ ɋűɏɚɘɛɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (UDI) ˊɟɞůŮɔɔɑɕŮɘ Űɞ űɡůɘəɧ űɤŰɘůɛɧ ɛŮ 

ɛɘŬ ˊɘɞ ŭɘŮɡɟɡɛɏɜɖ ɛŬŰɘɎ. ɆɡɜɡˊɞɚɞɔɑɕŮɘ Űɖɜ Ůˊɘɛɏɟɞɡɠ ůɡɛɓɞɚɐ ŬəɧɛŬ əŬɘ ˊɞɚɨ 

ɛɘəɟɩɜ ˊɞůɞŰɐŰɤɜ (Ŭˊɧ 100 lux) əŬɘ Ůˊɘˊɚɏɞɜ ŬˊɞəɚŮɑŮɘ Űɘɠ ˊɞɚɨ ɡɣɖɚɏɠ Űɘɛɏɠ ɞɘ 

ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭɏɞɜŰŬɘ ɛŮ ˊɟɞɓɚɐɛŬŰŬ Űɧůɞ ůɢŮŰɘəɎ ɛŮ Űɞ ɞˊŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

ɧůɞ əŬɘ ɛŮ Űɞ ůɡɜɞɚɘəɧ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɢɩɟɞɡ. ȰŰůɘ ɧŰŬɜ ɖ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ əɟɑɜŮŰŬɘ 

ŮˊŬɟəɐɠ, ůɖɛŬɑɜŮɘ ɧŰɘ ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ 

ŮˊɘűɎɜŮɘŬ. ȳŰŬɜ ɧɛɤɠ ɖ Űɘɛɐ Űɞɡ əɟɑɜŮŰŬɘ ŬɜŮˊŬɟəɐɠ ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰɞɨɜ ɛɏŰɟŬ ɔɘŬ 

Űɖɜ Ŭˊɞűɡɔɐ ˊɞɚɨ ɡɣɖɚɩɜ Űɘɛɩɜ ɞɘ ɞˊɞɑŮɠ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůɞɡɜ ŮɑŰŮ ůŮ ˊɞɚɨ ɡɣɖɚɎ 

əŬɘ ɑůɤɠ ŬɜŮˊɘɗɨɛɖŰŬ ɗŮɟɛɘəɎ űɞɟŰɑŬ ŮɑŰŮ ůŰɖɜ ŮəŰŮŰŬɛɏɜɖ ɢɟɐůɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

ůəɑŬůɖɠ ˊɞɡ Ŭəɡɟɩɜɞɡɜ Űɖ ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ. 

Ƀ ŭŮɑəŰɖɠ ȾɞɟŮůɛɞɨ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (DSP) ŬˊɞŰŮɚŮɑ ůŰɖɜ ɞɡůɑŬ ɏɜŬɜ ˊŬɟɧɛɞɘɞ 

ɛŮ Űɞɜ ˊɟɞɖɔɞɨɛŮɜɞ ŬɚɚɎ ŬɡůŰɖɟɧŰŮɟɞ ŭŮɑəŰɖ. ȹɑɜŮɘ ˊŮɟɘɗɩɟɘɞ ɔɘŬ ɡɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ 

ɏɜŰŬůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɧɛɤɠ ůɡɜɡˊɞɚɞɔɑɕŮɘ ɤɠ ŬɟɜɖŰɘəɏɠ Űɘɠ ɩɟŮɠ əŬŰɎ Űɘɠ 

ɞˊɞɑŮɠ ŭŮɜ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ɞɘ ŮˊɘɗɡɛɖŰɏɠ Űɘɛɏɠ. ȰŰůɘ ɧŰŬɜ ɔɘŬ ɛɑŬ 

ŮˊɘűɎɜŮɘŬ ɞɘ Űɘɛɏɠ Űɧůɞ Űɞɡ ŭŮɑəŰɖ UDIɧůɞ əŬɘ Űɞɡ ŭŮɑəŰɖ DSP əɟɑɜɞɜŰŬɘ ŮˊŬɟəŮɑɠ, ɖ 

ŮˊɘűɎɜŮɘŬ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɘəŬɜɞˊɞɘɖŰɘəɎ űɤŰɘůɛɏɜɖ ɛŮ ůɢŮŰɘəɎ ɛŮɔɎɚɖ 

ŬůűɎɚŮɘŬ. ɃɡůɘŬůŰɘəɎ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɏɜŬɠ Ůˊɘˊɚɏɞɜ, ŬɡůŰɖɟɧŰŮɟɞɠ ɏɚŮɔɢɞɠ ůŮ 

ůɡɜɏɢŮɘŬ Űɞɡ Ůɚɏɔɢɞɡ Űɞɡ ŭŮɑəŰɖ UDI. 

ɇɏɚɞɠ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ Ŭˊɧ Űɞɜ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ 

UoŮɑɜŬɘ ŰŬ ˊɟɞűŬɜɐ əŬɘ Ŭűɞɟɞɨɜ ůŰɖɜ ɛɏɔɘůŰɖ ŬɜŰɑɗŮůɖ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŮ əɎɗŮ 

ŮˊɘűɎɜŮɘŬ əŬɘ Űɞ Ŭɜ ŬɡŰɐ ɖ ŬɜŰɑɗŮůɖ ŭŮɜ ɡˊŮɟɓŬɑɜŮɘ Űɞ ɧɟɘɞ ˊɞɡ ɏɢŮɘ ɞɟɘůŰŮɑ.  
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ɀɞɜŰɏɚŬ ˊɟɞůɞɛɞɑɤůɖɠ 

 

ũɘŬ Űɖɜ ůɡɜɞɚɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɗŬɚɎɛɤɜ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ ɛŮɚŮŰɐɗɖəŬɜ ɧɚŬ ŰŬ 

Ůɑŭɖ ɗŬɚɎɛɤɜ ɧůɞ ŬűɞɟɎ Űɖ ŭɡɜŬɛɘəɧŰɖŰɎ Űɞɡɠ əŬɗɩɠ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɞɑ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɑ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŮɛűŬɜɑɕŮŰŬɘ Űɞ əɎɗŮ Ůɑŭɞɠ ɗŬɚɎɛɞɡ. ȰŰůɘ 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ůɡɜɞɚɘəɎ ɏɝɘ ɛɞɜŰɏɚŬ. ȼ ɏɜɜɞɘŬ çˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ɗŬɚɎɛɞɡè 

ŬɜŬűɏɟŮŰŬɘ ˊɟɞűŬɜɩɠ ůŰɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ˊɟɞɠ Űɞɜ ɞˊɞɑɞ çəɞɘŰɎŮɘè Űɞ ɎɜɞɘɔɛŬ 

əɎɗŮ ɗŬɚɎɛɞɡ Ŭˊɧ ɧˊɞɡ ŮɘůɏɟɢŮŰŬɘ Űɞ űɡůɘəɧ űɤɠ.  

ȹɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ɛɞɜŰɏɚɞ ɔɘŬ Űɞɜ Űɡˊɘəɧ ŮɝɎəɚɘɜɞ ɗɎɚŬɛɞ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ Ŭˊɧ 

Űɞɜ 2
ɞ
 ɤɠ Űɞɜ 4

ɞ
 ɧɟɞűɞ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ. Ƀ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ŬɡŰɩɜ Űɤɜ ɗŬɚɎɛɤɜ 

əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ɁɧŰɘɞ-ŬɜŬŰɞɚɘəɧɠ (139
ɞ
Ŭˊɧ Űɞ ȸɞɟɟɎ) ɤɠ ɁɧŰɘɞɠ (189

ɞ
 Ŭˊɧ Űɞ 

ȸɞɟɟɎ). ȺɝŮŰɎůŰɖəŬɜ ɏŰůɘ ɏɜŬɠ ɁɧŰɘɞɠ əŬɘ ɏɜŬɠ ɁɧŰɘɞ-ȷɜŬŰɞɚɘəɧɠ ɗɎɚŬɛɞɠ.   

 

 

ȺɘəɧɜŬ 4.22 ï ɀɞɜŰɏɚɞ Űɡˊɘəɞɨ ŮɝɎəɚɘɜɞɡ ɗŬɚɎɛɞɡ. 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ɛɞɜŰɏɚɞ ɔɘŬ Űɞɜ Űɡˊɘəɧ Űɟɑəɚɘɜɞ ɗɎɚŬɛɞ ˊɞɡ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ 5
ɞ
 ɧɟɞűɞ. Ƀ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ŬɡŰɩɜ Űɤɜ ɗŬɚɎɛɤɜ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 

ɁɧŰɘɞ-ŬɜŬŰɞɚɘəɧɠ (139
ɞ
Ŭˊɧ Űɞ ȸɞɟɟɎ) ɤɠ ɁɧŰɘɞɠ-ɁɧŰɘɞ-ȹɡŰɘəɧɠ (200

ɞ
 Ŭˊɧ Űɞ 

ȸɞɟɟɎ). ȺɝŮŰɎůŰɖəŬɜ ɏŰůɘ ɏɜŬɠ ɁɧŰɘɞ-ȷɜŬŰɞɚɘəɧɠ, ɏɜŬɠ ɁɧŰɘɞɠ əŬɘ ɏɜŬɠ ɁɧŰɘɞɠ-

ɁɧŰɘɞ-ȹɡŰɘəɧɠ ɗɎɚŬɛɞɠ. 
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ȺɘəɧɜŬ 4.23 ï ɀɞɜŰɏɚɞ Űɡˊɘəɞɨ Űɟɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ. 

 

ȳůɞ ŬűɞɟɎ ůŰɞɜ 6
ɞ
 ɧɟɞűɞ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 4 ɛɞɜŰɏɚŬ. ɇɞ ˊɟɩŰɞ ŬűɞɟɎ ůŰɞɜ Űɡˊɘəɧ 

ŭɑəɚɘɜɞ ɗɎɚŬɛɞ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ůŰɞɜ 6
ɞ
 ɧɟɞűɞ. Ƀ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɤɜ ŭɑəɚɘɜɤɜ ɗŬɚɎɛɤɜ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ɁɧŰɘɞ-ȷɜŬŰɞɚɘəɧɠ 

(133
ɞ
Ŭˊɧ Űɞ ȸɞɟɟɎ) ɤɠ ɁɧŰɘɞɠ-ɁɧŰɘɞ-ŭɡŰɘəɧɠ (197

ɞ
 Ŭˊɧ Űɞ ȸɞɟɟɎ). ȺɝŮŰɎůŰɖəŬɜ 

ɏŰůɘ ɏɜŬɠ ɁɧŰɘɞ-ȷɜŬŰɞɚɘəɧɠ, ɏɜŬɠ ɁɧŰɘɞɠ əŬɘ ɏɜŬɠ ɁɧŰɘɞɠ-ɁɧŰɘɞ-ȹɡŰɘəɧɠ ɗɎɚŬɛɞɠ. 

 

 

ȺɘəɧɜŬ 4.24 ï ɀɞɜŰɏɚɞ Űɡˊɘəɞɨ ŭɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ. 
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ɇɞ ŭŮɨŰŮɟɞ Ůɑŭɞɠ ɗŬɚɎɛɞɡ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ 6
ɞ
 ɧɟɞűɞ ŮɑɜŬɘ ɞ ɛɞɜɧəɚɘɜɞɠ 

ɗɎɚŬɛɞɠ-ůɞɡɑŰŬ. ɈˊɎɟɢɞɡɜ ŭɨɞ ŰɏŰɞɘɞɘ ɗɎɚŬɛɞɘ ŰɞˊɞɗŮŰɖɛɏɜɞɘ ůŰŬ 2 ɎəɟŬ Űɞɡ 

əŰɘɟɑɞɡ. ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ ɔŮɤɛŮŰɟɑŬ Űɞɡɠ ŭŮɜ ŮɑɜŬɘ ˊŬɜɞɛɞɘɧŰɡˊɖ ŬɚɚɎ ůɡɛɛŮŰɟɘəɐ 

ɤɠ ˊɟɞɠ ɎɝɞɜŬ, ɞŭɐɔɖůŮ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ŭɨɞ ɛɞɜŰɏɚɤɜ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ 

ɡˊɧɚɞɘˊɞɡɠ ɗŬɚɎɛɞɡɠ, ɖ ˊɟɧůɞɣɖ ŭŮɜ ŮəŰŮɑɜŮŰŬɘ ŬɜɎɛŮůŬ ůŮ ŭɨɞ ŭɘŬŭɞɢɘəɎ 

ɡˊɞůŰɡɚɩɛŬŰŬ ŬɚɚɎ ŮűɎˊŰŮŰŬɘ ůŰɞɜ ŮɝɤŰŮɟɘəɧ Űɞɑɢɞ Űɞɡ əɚɘɛŬəɞůŰŬůɑɞɡ ˊɞɡ ŮɝɏɢŮɘ 

Ŭˊɧ Űɖɜ ˊɟɧůɞɣɖ Űɞɡ ɗŬɚɎɛɞɡ əŬɘ ůɡɜŮˊɩɠ ŮˊɖɟŮɎɕŮɘ Űɖɜ ůəɑŬůɖ Űɞɡ ɢɩɟɞɡ. ȺɑɜŬɘ 

ˊɟɞűŬɜɏɠ ɧŰɘ ɧŰŬɜ ɖ ˊɟɞŮɝɞɢɐ ŬɡŰɐ ɓɟɑůəŮŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɐ ɗɏůɖ ůŮ ůɢɏůɖ ɛŮ Űɞ 

ɎɜɞɘɔɛŬ Űɞɡ ɗŬɚɎɛɞɡ, ɏɢŮɘ ŭɘŬűɞɟŮŰɘəɐ Ůˊɘɟɟɞɐ ůŰɖ ůəɑŬůɖ. ȷɡŰɧɠ ŮɑɜŬɘ əŬɘ ɞ ɚɧɔɞɠ 

ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŭɨɞ ŭɘŬűɞɟŮŰɘəɎ ɛɞɜŰɏɚŬ. ȺɝŮŰɎůɗɖəŬɜ ɏɜŬɠ ɁɧŰɘɞ-

ȷɜŬŰɞɚɘəɧɠ (129
ɞ
 Ŭˊɧ Űɞ ȸɞɟɟɎ) əŬɘ ɏɜŬɠ ɁɧŰɘɞɠ-ɁɧŰɘɞ-ȹɡŰɘəɧɠ (201

ɞ
 Ŭˊɧ Űɞ 

ȸɞɟɟɎ). 

 

 

ȺɘəɧɜŬ 4.25 ï ɀɞɜŰɏɚŬ ɛɞɜɧəɚɘɜɞɡ ɗŬɚɎɛɞɡ - ůɞɡɑŰŬ. 

 

ɇɏɚɞɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ əŬɘ ɏɜŬ ɛɞɜŰɏɚɞ ɛɘəɟɞɨ ɛɞɜɧəɚɘɜɞɡ ɗŬɚɎɛɞɡ ˊɞɡ 

ŭɘŬɛɞɟűɩɗɖəŮ ŬɟɔɧŰŮɟŬ ɚɧɔɤ Űɤɜ Ŭɡɝɖɛɏɜɤɜ ŬɜŬɔəɩɜ. Ƀ ɗɎɚŬɛɞɠ ŬɡŰɧɠ ɓɟɑůəŮŰŬɘ 

ůŰɖɜ ˊɑůɤ ˊɚŮɡɟɎ Űɞɡ əŰɘɟɑɞɡ, ɧˊɞɡ ɔŮɜɘəɎ ɡˊɎɟɢɞɡɜ ɛɧɜɞ ɢɩɟɞɘ ɔɟŬűŮɑɤɜ, 

ˊɟɞůɤˊɘəɞɨ ɐ ŬˊɞɗɖəŮɡŰɘəɞɑ. ɈˊɎɟɢɞɡɜ ŭɨɞ ŰɏŰɞɘɞɘ ɗɎɚŬɛɞɘ. Ȱɢɞɡɜ ɛɘəɟɧŰŮɟŬ 

ŬɜɞɑɔɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ ɧɚɞɡɠ Űɞɡɠ Ɏɚɚɞɡɠ, ŭŮɜ ɡˊɎɟɢɞɡɜ ŮɝɩůŰŮɠ ˊɞɡ ɜŬ 

ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ůəɑŬůŰɟŬ Ůɜɩ ɏɢɞɡɜ əŬɘ ŮɜŰŮɚɩɠ ŭɘŬűɞɟŮŰɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Ŭűɞɨ 

ɞ ɏɜŬɠ ɏɢŮɘ ȸɧɟŮɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ (351
ɞ
 Ŭˊɧ Űɞ ȸɞɟɟɎ) əŬɘ ɞ Ɏɚɚɞɠ ȸɧɟŮɘɞ-ȹɡŰɘəɧ 

(317
ɞ
 Ŭˊɧ Űɞ ȸɞɟɟɎ). 
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ȺɘəɧɜŬ 4.26 ï ɀɞɜŰɏɚɞ ɛɞɜɧəɚɘɜɞɡ ɛɘəɟɞɨ ɗŬɚɎɛɞɡ. 

 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůɡɜɞɚɘəɎ 288 ˊɟɞůɞɛɞɘɩůŮɘɠ ɩůŰŮ ɜŬ ŮəŰɘɛɖɗŮɑ ɖ ůɡɜɞɚɘəɐ 

ůɡɛˊŮɟɘűɞɟɎ əɎɗŮ ŮˊɘűɎɜŮɘŬɠ ɛɏŰɟɖůɖɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɝŮɢɤɟɘůŰɎ ɔɘŬ əɎɗŮ Ůɑŭɞɠ əŬɘ əɎɗŮ ˊɟɞůŬɜŬŰɞɚɘůɛɧ 

ɗŬɚɎɛɞɡ əŬɘ Ŭűɞɟɞɨɜ ůŰɘɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ Ŭɝɘɞɚɧɔɖůɖɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɔɘŬ 

əɎɗŮ ŮˊɘűɎɜŮɘŬ. Ƀɘ ŬɜŬɚɡŰɘəɞɑ ˊɑɜŬəŮɠ ɛŮ Űɘɠ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ 

əɎɗŮ ŮˊɘűɎɜŮɘŬɠ ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ, ˊŬɟŬŰɑɗŮɜŰŬɘ ůŮ ˊŬɟɎɟŰɖɛŬ 

ůŰɞ Űɏɚɞɠ Űɞɡ ŰŮɨɢɞɡɠ. 
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4.7 ȷɄɃɇȺȿȺɆɀȷɇȷ 

 

ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŮɝɎəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

пˇˌ ˈˊˇ˒ˇˌ-сˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ-˄ˈˍʽˇˌ       DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 97,95 80,67 59,67 8,00 3,78 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

48,33 76,30 91,67 20,33 1,85 1,79 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

58,00 81,75 95,17 48,33 1,60 - 

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,17 90,33 52,67 2,12 2,94 

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 90,84 85,50 59,67 2,25 - 

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉ̔˒ʱ˄ʶʽʰ 

89,50 98,45 61,33 71,00 3,44 6,68 

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,71 46,83 80,67 1,52 - 

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾ̄ ʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 98,36 66,17 80,67 3,52 6,60 

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂̔ ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,60 61,33 80,67 1,79 - 

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

68,50 89,16 90,33 59,67 3,12 3,08 

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 91,47 80,67 59,67 2,20 - 

ɲʶ˅ʽʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

48,33 73,85 91,67 20,33 2,25 1,70 

ɲʶ˅ʽʱ ʶ̀ ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

53,17 80,17 95,17 41,33 1,96 - 

 

ɄɑɜŬəŬɠ 4.4 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŮɝɎəɚɘɜɞɡ ɁɧŰɘɞɡ ɗŬɚɎɛɞɡ. 
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пˇˌ ˈˊˇ˒ˇˌ-сˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ-˄ˈˍʽˇˌ 

  
 DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 97,95 80,67 59,67 8,00 3,78 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

48,33 76,30 91,67 20,33 1,85 1,79 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ˁ ʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

58,00 81,75 95,17 48,33 1,60   

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,17 90,33 52,67 2,12 2,94 

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 90,84 85,50 59,67 2,25   

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 98,45 61,33 71,00 3,44 6,68 

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ˁ ʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,71 46,83 80,67 1,52   

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾ̄ ʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 98,36 66,17 80,67 3,52 6,60 

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,60 61,33 80,67 1,79   

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

68,50 89,16 90,33 59,67 3,12 3,08 

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 91,47 80,67 59,67 2,20   

ɲʶ˅ʽʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

48,33 73,85 91,67 20,33 2,25 1,70 

ɲʶ˅ʽʱ ʶ̀ ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

53,17 80,17 95,17 41,33 1,96   

 

ɄɑɜŬəŬɠ 4.5 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŮɝɎəɚɘɜɞɡ ɁɧŰɘɞɡ ɗŬɚɎɛɞɡ. 

 



133 
 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA ůɢŮŭɧɜ ɧɚŮɠ ɞɘ ŮˊɘűɎɜŮɘŮɠ əŬɚɨˊŰɞɡɜ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ ůŮ űɤŰɘůɛɧ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ 

Űɞ 50% ŮɟɔɎůɘɛɤɜ ɖɛŮɟɐůɘɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. ȷɡŰɧ ŭŮ ůɡɛɓŬɑɜŮɘ ɛɧɜɞ 

ůŰŬ ŮůɤŰŮɟɘəɎ əɟŮɓɎŰɘŬ ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ ɚɧɔɞ Űɞɡ ɓɎɗɞɡɠ 

Űɞɡ ɢɩɟɞɡ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ cDA űŬɑɜŮŰŬɘ ɧŰɘ ŬəɧɛŬ əŬɘ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɞɡ ŭŮɜ 

əŬɚɨˊŰɞɜŰŬɘ Ŭɛɘɔɩɠ Ŭˊɧ Űɞ űɡůɘəɧ űɤɠ, ɖ Ůˊɘɛɏɟɞɡɠ ůɡɛɓɞɚɐ Űɞɡ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɐ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɚŬŰŰɩůŮɘ Űɖɜ ŬˊŬɑŰɖůɖ ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ Űɘɛɏɠ 

ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ. ȷɡŰɧ ŭŮ ůɡɛɓŬɑɜŮɘ ɛɧɜɞ ɔɘŬ Űɖɜ 

əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮɝɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ ˊɞɡ ˊɟɞůŬɜŬŰɞɚɑɕŮŰŬɘ 

ˊɟɞɠ Űɖɜ ŬɜŬŰɞɚɐ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɘɠ ˊɞɚɨ ɡɣɖɚɏɠ Űɘɛɏɠ ˊɞɡ 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŮ ŬɡŰɐ Űɖɜ ŮˊɘűɎɜŮɘŬ ɚɧɔɤ Űɖɠ ɗɏůɖɠ Űɖɠ.  

ü ɆŰɞ ŭŮɑəŰɖ DSP ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ ŬɡůŰɖɟɧŰŮɟɞ əɟɘŰɐɟɘɞ, 

ŬɜŰɘəŬŰɞˊŰɟɑɕŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰŬ ɓɎɗɞɠ Űɞɡ 

ɢɩɟɞɡ əŬɘ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ Űɤɜ ŮůɤŰŮɟɘəɩɜ əɟŮɓŬŰɘɩɜ ˊɞɡ ɧɛɤɠ, ɧˊɤɠ 

űɎɜɖəŮ Ŭˊɧ Űɞ ŭŮɑəŰɖ cDA, ŭŮɜ ˊŬɨŮɘ ɜŬ ɏɢŮɘ ůɖɛŬɜŰɘəɐ Ůˊɘɛɏɟɞɡɠ 

ůɡɛɓɞɚɐ ůŰɞ űɤŰɘůɛɧ Űɤɜ ŮˊɘűŬɜŮɘɩɜ ŬɡŰɩɜ. 

ü ȷˊɧ Űɞ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ ɛˊɞɟɞɨɛŮ ɜŬ ůɡɛˊŮɟɎɜɞɡɛŮ ɧŰɘ ɖ ɛɧɜɖ 

ŮˊɘűɎɜŮɘŬ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ɞɛɞɘɧɛɞɟűŬ űɤŰɘůɛɏɜɖ ůŮ ɘəŬɜɞˊɞɘɖŰɘəɧ ɓŬɗɛɧ 

ŮɑɜŬɘ ɖ ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ ŭɤɛŬŰɑɞɡ ɖ ɞˊɞɑŬ ɤůŰɧůɞ ŮɑɜŬɘ ŬɟəŮŰɎ 

ɛŮɔɎɚɖ əŬɘ ŮəŰŮɑɜŮŰŬɘ ůŮ ɧɚɞ Űɞ ɓɎɗɞɠ Űɞɡ ɢɩɟɞɡ ůɡɜŮˊɩɠ ŮɑɜŬɘ ˊɞɚɨ 

ŭɨůəɞɚɞ ɜŬ űɤŰɘůɗŮɑ ɞɛɞɘɧɛɞɟűŬ ŮɘŭɘəɎ ɧŰŬɜ ɡˊɎɟɢŮɘ ˊŬɟɞɡůɑŬ ɎɛŮůɞɡ 

ɖɚɘŬəɞɨ űɤŰɧɠ Ŭˊɧ əŬɗŬɟɧ ɞɡɟŬɜɧ ɧˊɤɠ ůɡɛɓŬɑɜŮɘ əŬŰɎ Űɞ 58% Űɤɜ 

ɖɛŮɟɩɜ Űɞɡ ɏŰɞɡɠ ɔɘŬ Űɖɜ ˊɧɚɖ Űɖɠ ȷɗɐɜŬɠ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŮɝɎəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

пˇˌ ˈˊˇ˒ˇˌ-сˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ-ɿɮ       

DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 97,92 75,83 40,33 8,91 3,77 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

48,33 75,55 86,83 10,67 2,16 1,80 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

53,17 81,71 90,33 38,67 1,84 - 

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,16 85,50 43,00 2,96 2,94 

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 90,84 80,67 50,00 2,47 - 

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 98,45 61,33 61,33 3,55 6,68 

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ 
ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,69 61,33 71,00 1,67 - 

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾ̄ʁ ʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 98,32 61,33 61,33 5,98 6,58 

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,57 56,50 80,67 1,64 - 

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

68,50 89,08 90,33 59,67 4,33 3,07 

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 91,38 75,83 79,00 1,55 - 

ɲʶ˅ʽʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

43,50 74,88 91,67 20,33 2,00 1,70 

ɲʶ˅ʽʱ ʶ̀ ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

58,00 80,23 91,67 51,00 1,42 - 

 

ɄɑɜŬəŬɠ 4.6 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŮɝɎəɚɘɜɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ɗŬɚɎɛɞɡ. 
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пˇˌ ˈˊˇ˒ˇˌ-сˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ-ɿɮ 

  
 DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 97,92 75,83 40,33 8,91 3,77 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

48,33 75,55 86,83 10,67 2,16 1,80 

ɮˊʽˋˍʶˊʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ˁ ʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

53,17 81,71 90,33 38,67 1,84   

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,16 85,50 43,00 2,96 2,94 

ɮˊʽˋˍʶˊʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 90,84 80,67 50,00 2,47   

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 98,45 61,33 61,33 3,55 6,68 

ɮˊʽˋˍʶˊʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ 
- ˁ ʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,69 61,33 71,00 1,67   

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾ̄ ʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 98,32 61,33 61,33 5,98 6,58 

ɲʶ˅ʽʱ ʶ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

93,00 98,57 56,50 80,67 1,64   

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

68,50 89,08 90,33 59,67 4,33 3,07 

ɲʶ˅ʽʱ ˃ʶˋʰʾˇ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 91,38 75,83 79,00 1,55   

ɲʶ˅ʽʱ ʶˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 

43,50 74,88 91,67 20,33 2,00 1,70 

ɲʶ˅ʽʱ ʶ̀ ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

58,00 80,23 91,67 51,00 1,42   

 

ɄɑɜŬəŬɠ 4.7 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŮɝɎəɚɘɜɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ɗŬɚɎɛɞɡ. 
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ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA ůɢŮŭɧɜ ɧɚŮɠ ɞɘ ŮˊɘűɎɜŮɘŮɠ əŬɚɨˊŰɞɡɜ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ ůŮ űɤŰɘůɛɧ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ 

Űɞ 50% ŮɟɔɎůɘɛɤɜ ɖɛŮɟɐůɘɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. ȷɡŰɧ ŭŮ ůɡɛɓŬɑɜŮɘ ɛɧɜɞ 

ůŰŬ ŮůɤŰŮɟɘəɎ əɟŮɓɎŰɘŬ ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ ɚɧɔɞ Űɞɡ ɓɎɗɞɡɠ 

Űɞɡ ɢɩɟɞɡ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ cDA űŬɑɜŮŰŬɘ ɧŰɘ ŬəɧɛŬ əŬɘ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɞɡ ŭŮɜ 

əŬɚɨˊŰɞɜŰŬɘ Ŭɛɘɔɩɠ Ŭˊɧ Űɞ űɡůɘəɧ űɤɠ, ɖ Ůˊɘɛɏɟɞɡɠ ůɡɛɓɞɚɐ Űɞɡ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɐ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɚŬŰŰɩůŮɘ Űɖɜ ŬˊŬɑŰɖůɖ ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ɆŰɞ ŭŮɑəŰɖ DSP ŬɜŰɘəŬŰɞˊŰɟɑɕŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ 

ůŰŬ ɓɎɗɞɠ Űɞɡ ɢɩɟɞɡ əŬɘ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ Űɤɜ ŮůɤŰŮɟɘəɩɜ əɟŮɓŬŰɘɩɜ ˊɞɡ 

ɧɛɤɠ, ɧˊɤɠ űɎɜɖəŮ Ŭˊɧ Űɞ ŭŮɑəŰɖ cDA, ŭŮɜ ˊŬɨŮɘ ɜŬ ɏɢŮɘ ůɖɛŬɜŰɘəɐ 

Ůˊɘɛɏɟɞɡɠ ůɡɛɓɞɚɐ ůŰɞ űɤŰɘůɛɧ Űɤɜ ŮˊɘűŬɜŮɘɩɜ ŬɡŰɩɜ. Ⱥˊɘˊɚɏɞɜ ɖ ɛɖ 

ɘəŬɜɞˊɞɘɖŰɘəɐ Űɞɡ ŭŮɑəŰɖ ɔɘŬ Űɖ ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ ɞűŮɑɚŮŰŬɘ ůŰɘɠ ˊɞɚɨ 

ɡɣɖɚɏɠ Űɘɛɏɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŮ ŬɟəŮŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ. 

ü ȷˊɧ Űɞ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ ɛˊɞɟɞɨɛŮ ɜŬ ůɡɛˊŮɟɎɜɞɡɛŮ ɧŰɘ ŮəŰɧɠ Ŭˊɧ Űɖɜ 

ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ɞɛɞɘɧɛɞɟűŬ űɤŰɘůɛɏɜɖ ůŮ ɘəŬɜɞˊɞɘɖŰɘəɧ 

ɓŬɗɛɧ, ɖ ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ Ůɜɧɠ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɤŰŮɟɘəɎ əɟŮɓɎŰɘŬ ŭɏɢŮŰŬɘ 

ŬɟəŮŰɎ ůɡɢɜɎ ɎɛŮůɞ ɖɚɘŬəɧ űɤɠ ůŮ ɏɜŬ ɛɘəɟɧ ŰɛɐɛŬ Űɖɠ, ˊɟɞəŬɚɩɜŰŬɠ 

Űɖɜ ɛɖ ŬˊɞŭŮəŰɐ Űɘɛɐ Űɞɡ ɚɧɔɞɡ ɞɛɞɘɞɛɞɟűɑŬɠ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ Űɟɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

рˇˌ ʂˊˇ˒ˇˌ - оˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ-ɿ-ɿɲ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,04 80,67 40,33 22,37 3,80 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

33,83 60,99 84,67 -22,67 2,47 1,21 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

33,83 64,22 84,67 -13,00 1,33 - 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

55,33 86,72 90,33 55,33 3,56 2,83 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

63,67 88,64 95,17 69,33 1,52 - 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,32 66,17 61,33 4,34 8,40 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,29 61,33 71,00 2,88 - 

 

ɄɑɜŬəŬɠ 4.9 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ Űɟɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ɗŬɚɎɛɞɡ. 

 

рˇˌ ʂˊˇ˒ˇˌ - оˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ-ɿ-ɿɲ 

  
 

DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,04 80,67 40,33 22,37 3,80 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

33,83 60,99 84,67 -22,67 2,47 1,21 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

33,83 64,22 84,67 -13,00 1,33   

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

55,33 86,72 90,33 55,33 3,56 2,83 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

63,67 88,64 95,17 69,33 1,52   

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,32 66,17 61,33 4,34 8,40 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,29 61,33 71,00 2,88   

 

ɄɑɜŬəŬɠ 4.10 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ Űɟɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ɗŬɚɎɛɞɡ. 
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ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DAűŬɑɜŮŰŬɘ ɧŰɘ Űɞ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ ŭŮɜ əŬɚɨˊŰŮɘ 

ŬˊɧɚɡŰŬ Űɘɠ ŬɜɎɔəŮɠ űɤŰɘůɛɞɨ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ. 

ü ɋůŰɧůɞ ɞ ŭŮɑəŰɖɠ cDA ɧŰɘ ɔɘŬ Űɞ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ, ɖ Ůˊɘɛɏɟɞɡɠ 

ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɚŬŰŰɩůŮɘ Űɖɜ 

ŬˊŬɑŰɖůɖ ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȷ́ ɧ Űɞ ŭŮɑəŰɖ DSP űŬɑɜŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰŬ 

ɓɎɗɞɠ Űɞɡ ɢɩɟɞɡ əŬɘ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ Űɞɡ ŮůɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ ˊɞɡ 

ɧɛɤɠ, ɧˊɤɠ űɎɜɖəŮ Ŭˊɧ Űɞ ŭŮɑəŰɖ cDA, ŭŮɜ ˊŬɨŮɘ ɜŬ ɏɢŮɘ ůɖɛŬɜŰɘəɐ 

Ůˊɘɛɏɟɞɡɠ ůɡɛɓɞɚɐ ůŰɞ űɤŰɘůɛɧ Űɤɜ ŮˊɘűŬɜŮɘɩɜ ŬɡŰɩɜ. 

ɆɡɜɡˊɞɚɞɔɑɕɞɜŰŬɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɚɘɔɧŰŮɟɞ çŬɡůŰɖɟɞɨè ŭŮɑəŰɖ 

UDI ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ŬɡŰɏɠ, ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ 

ůɖɛŬɜŰɘəɧ ˊɟɧɓɚɖɛŬ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ŭŮɜ ˊɟɞəŬɚŮɑ 

ˊɟɞɓɚɖɛŬŰɘůɛɧ. 

 

 

  



139 
 

ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ Űɟɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

5ˇˌ ʂˊˇ˒ˇˌ - оˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ- ɿˈˍʽˇˌ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,18 85,50 59,67 16,67 3,90 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

38,67 65,00 89,50 -3,33 1,51 1,20 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

43,50 67,68 89,50 16,00 1,35 - 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,17 90,33 45,67 3,48 2,82 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,69 95,17 69,33 2,13 - 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,31 56,50 80,67 3,94 8,40 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,30 51,67 80,67 2,00 - 

 

ɄɑɜŬəŬɠ 4.11 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ Űɟɑəɚɘɜɞɡ ɁɧŰɘɞɡ ɗŬɚɎɛɞɡ. 

 

5ˇˌ ʂˊˇ˒ˇˌ - оˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ- ɿˈˍʽˇˌ 

  
DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,18 85,50 59,67 16,67 3,90 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

38,67 65,00 89,50 -3,33 1,51 1,20 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

43,50 67,68 89,50 16,00 1,35 
 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,17 90,33 45,67 3,48 2,82 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,69 95,17 69,33 2,13 
 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾ̄ʁ ʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,31 56,50 80,67 3,94 8,40 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,30 51,67 80,67 2,00 
 

 

ɄɑɜŬəŬɠ 4.12 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ Űɟɑəɚɘɜɞɡ ɁɧŰɘɞɡ ɗŬɚɎɛɞɡ. 
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ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DAűŬɑɜŮŰŬɘ ɧŰɘ ɛɧɜɞ Űɞ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ ŭŮɜ əŬɚɨˊŰŮɘ 

ŬˊɧɚɡŰŬ Űɘɠ ŬɜɎɔəŮɠ űɤŰɘůɛɞɨ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ cDA űŬɑɜŮŰŬɘ ɧŰɘ ɔɘŬ Űɞ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ, ɖ Ůˊɘɛɏɟɞɡɠ 

ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɚŬŰŰɩůŮɘ Űɖɜ 

ŬˊŬɑŰɖůɖ ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DSP űŬɑɜŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰŬ 

ɓɎɗɞɠ Űɞɡ ɢɩɟɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ Űɞɡ ŮůɤŰŮɟɘəɞɨ 

əɟŮɓŬŰɘɞɨ əŬɘ ůŰɖɜ ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ɛŮůŬɑɞɡ əɟŮɓŬŰɘɞɨ. ɆŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ŮˊŬɟəŮɑɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ UDI əŬɘ cDA ŭŮɜ ˊɟɞəɨˊŰŮɘ 

ɚɧɔɞɠ ˊɟɞɓɚɖɛŬŰɘůɛɞɨ. ȳůɞ ŬűɞɟɎ ůŰɖ ɛɖ ŮˊɎɟəŮɘŬ Űɞɡ ŭŮɑəŰɖ ɔɘŬ Űɖ 

ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ, ˊŬɟŬŰɖɟɩɜŰŬɠ Űɘɠ Űɘɛɏɠ Űɖɠ ɛɏůɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ 

ůŰɞɡɠ ŬɜŬɚɡŰɘəɞɨɠ ˊɑɜŬəŮɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɡˊɎɟɢɞɡɜ ůŰɞ ɄŬɟɎɟŰɖɛŬ ůŰɞ 

Űɏɚɞɠ Űɞɡ ŰŮɨɢɞɡɠ, ˊɟɞəɨˊŰŮɘ ɧŰɘ ŬɡŰɐ ɞűŮɑɚŮŰŬɘ ˊɏɟŬ Ŭˊɧ Űɘɠ ɢŬɛɖɚɏɠ 

Űɘɛɏɠ əŬŰɎ Űɘɠ ɖɛɏɟŮɠ ɛŮ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ, əŬɘ ůŰɘɠ ɡɣɖɚɏɠ Űɘɛɏɠ ɔɘŬ Űɘɠ 

ɖɛɏɟŮɠ ɛŮ əŬɗŬɟɧ ɞɡɟŬɜɧ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ŭŮɜ ˊɟɞəŬɚŮɑ 

ˊɟɞɓɚɖɛŬŰɘůɛɧ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ Űɟɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

рˇˌ ʂˊˇ˒ˇˌ - оˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ - ɿɮ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,18 75,83 30,67 25,05 3,90 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

33,83 63,49 84,67 -3,33 1,92 1,20 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

38,67 66,39 89,50 6,33 1,38 - 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,17 85,50 45,67 4,60 2,82 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,69 90,33 79,00 2,86 - 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,31 56,50 51,67 5,77 8,40 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,30 51,67 71,00 1,78 - 

 

ɄɑɜŬəŬɠ 4.13 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ Űɟɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ɗŬɚɎɛɞɡ. 

 

рˇˌ ʂˊˇ˒ˇˌ - оˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ - ɿɮ 

  
 

DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,18 75,83 30,67 25,05 3,90 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

33,83 63,49 84,67 -3,33 1,92 1,20 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

38,67 66,39 89,50 6,33 1,38   

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,17 85,50 45,67 4,60 2,82 

ɾʶˋʰʾˇ ˁˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 88,69 90,33 79,00 2,86   

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,31 56,50 51,67 5,77 8,40 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

96,50 99,30 51,67 71,00 1,78   

 

ɄɑɜŬəŬɠ 4.14 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ Űɟɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ɗŬɚɎɛɞɡ. 
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ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DAűŬɑɜŮŰŬɘ ɧŰɘ ɛɧɜɞ Űɞ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ ŭŮɜ əŬɚɨˊŰŮɘ 

ŬˊɧɚɡŰŬ Űɘɠ ŬɜɎɔəŮɠ űɤŰɘůɛɞɨ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ cDA űŬɑɜŮŰŬɘ ɧŰɘ ɔɘŬ Űɞ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ, ɖ Ůˊɘɛɏɟɞɡɠ 

ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɚŬŰŰɩůŮɘ Űɖɜ 

ŬˊŬɑŰɖůɖ ɔɘŬ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DSP űŬɑɜŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰŬ 

ɓɎɗɞɠ Űɞɡ ɢɩɟɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ Űɞɡ ŮůɤŰŮɟɘəɞɨ 

əɟŮɓŬŰɘɞɨ əŬɘ ůŰɖɜ ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ɛŮůŬɑɞɡ əɟŮɓŬŰɘɞɨ. ɆŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ŮˊŬɟəŮɑɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ UDI əŬɘ cDA ŭŮɜ ˊɟɞəɨˊŰŮɘ 

ɚɧɔɞɠ ˊɟɞɓɚɖɛŬŰɘůɛɞɨ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ŭŮɜ ˊɟɞəŬɚŮɑ 

ˊɟɞɓɚɖɛŬŰɘůɛɧ, əŬɘ Űɖɠ ŮˊɑˊŮŭɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŮɝɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ 

ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ůɡɢɜɐ ˊŬɟɞɡůɑŬ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ůŮ ɏɜŬ ŰɛɐɛŬ 

Űɖɠ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŭɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

сˇˌ ˈˊˇ˒ˇˌ - ɲʾˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ - ɿκɿɲ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 96,50 98,97 80,67 64,00 11,50 4,50 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

60,17 85,55 90,33 45,67 3,19 2,66 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,39 90,33 55,33 1,49 - 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 97,73 66,17 64,00 3,80 6,15 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 96,91 66,17 83,33 1,60 - 

 

ɄɑɜŬəŬɠ 4.15 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŭɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ɗŬɚɎɛɞɡ. 

 

сˇˌ ˈˊˇ˒ˇˌ - ɲʾˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ - ɿκɿɲ 

  
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 96,50 98,97 80,67 64,00 11,50 4,50 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

60,17 85,55 90,33 45,67 3,19 2,66 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,39 90,33 55,33 1,49 
 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 97,73 66,17 64,00 3,80 6,15 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 96,91 66,17 83,33 1,60 
 

 

ɄɑɜŬəŬɠ 4.16 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŭɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ɗŬɚɎɛɞɡ. 
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ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA, ɧɚŮɠ ɞɘ ŮˊɘűɎɜŮɘŮɠ əŬɚɨˊŰɞɡɜ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ ůŮ űɤŰɘůɛɧ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ 

Űɞ 50% ŮɟɔɎůɘɛɤɜ ɖɛŮɟɐůɘɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. 

ü ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ Ŭűɞɨ ɞ ŭŮɑəŰɖɠ DA ɘəŬɜɞˊɞɘŮɑŰŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ 

ŮˊɘűɎɜŮɘŮɠ, Űɞ ɑŭɘɞ ɗŬ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞɜ ŭŮɑəŰɖ cDA. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DSP űŬɑɜŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰɖɜ 

ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮůɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ. ɆŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ 

ŮˊŬɟəŮɑɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ UDI əŬɘ DA ŭŮɜ ˊɟɞəɨˊŰŮɘ ɚɧɔɞɠ 

ˊɟɞɓɚɖɛŬŰɘůɛɞɨ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ŭŮɜ ˊɟɞəŬɚŮɑ 

ˊɟɞɓɚɖɛŬŰɘůɛɧ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŭɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

сˇˌ ʂˊˇ˒ˇˌ - ɲʾˁ˂ʽ˄ˇˌ 
ɸʱ˂ʰ˃ˇˌ - ɿˈˍʽˇˌ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 96,50 98,97 80,67 73,67 8,65 4,50 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 85,89 90,33 45,67 2,34 2,66 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,39 85,50 45,67 2,41 - 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 97,73 66,17 73,67 3,42 6,15 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 97,83 66,17 73,67 1,93 - 

 

ɄɑɜŬəŬɠ 4.17 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŭɑəɚɘɜɞɡ ɁɧŰɘɞɡ ɗŬɚɎɛɞɡ. 

 

сˇˌ ʂˊˇ˒ˇˌ - ɲʾˁ˂ʽ˄ˇˌ 
ɸʱ˂ʰ˃ˇˌ - ɿˈˍʽˇˌ 

  
DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 96,50 98,97 80,67 73,67 8,65 4,50 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 85,89 90,33 45,67 2,34 2,66 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,39 85,50 45,67 2,41 
 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 97,73 66,17 73,67 3,42 6,15 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 97,83 66,17 73,67 1,93 
 

 

ɄɑɜŬəŬɠ 4.18 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŭɑəɚɘɜɞɡ ɁɧŰɘɞɡ ɗŬɚɎɛɞɡ. 
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ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA, ɧɚŮɠ ɞɘ ŮˊɘűɎɜŮɘŮɠ əŬɚɨˊŰɞɡɜ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ ůŮ űɤŰɘůɛɧ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ 

Űɞ 50% ŮɟɔɎůɘɛɤɜ ɖɛŮɟɐůɘɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. 

ü ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ Ŭűɞɨ ɞ ŭŮɑəŰɖɠ DA ɘəŬɜɞˊɞɘŮɑŰŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ 

ŮˊɘűɎɜŮɘŮɠ, Űɞ ɑŭɘɞ ɗŬ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞɜ ŭŮɑəŰɖ cDA. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DSP űŬɑɜŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰɖɜ 

ŮˊɑˊŮŭɖ əŬɘ Űɖɜ əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮůɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ. ɆŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ŮˊŬɟəŮɑɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ UD IəŬɘ DA ŭŮɜ ˊɟɞəɨˊŰŮɘ 

ɚɧɔɞɠ ˊɟɞɓɚɖɛŬŰɘůɛɞɨ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ŭŮɜ ˊɟɞəŬɚŮɑ 

ˊɟɞɓɚɖɛŬŰɘůɛɧ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŭɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

сˇˌ ˈˊˇ˒ˇˌ - ɲʾˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ - ɿˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈˌ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 96,50 98,97 71,00 44,67 11,57 4,50 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 85,89 85,50 45,67 3,55 2,66 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,39 85,50 55,33 1,63 - 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 97,73 61,33 54,33 5,34 6,15 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 96,91 61,33 73,67 2,24 - 

 

ɄɑɜŬəŬɠ 4.19 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŭɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ɗŬɚɎɛɞɡ. 

 

сˇˌ ˈˊˇ˒ˇˌ - ɲʾˁ˂ʽ˄ˇˌ 
ʻʱ˂ʰ˃ˇˌ - ɿˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈˌ 

          
 

DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 96,50 98,97 71,00 44,67 11,57 4,50 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 85,89 85,50 45,67 3,55 2,66 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

65,00 87,39 85,50 55,33 1,63   

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ɦ ˄ʶʽʰ 

89,50 97,73 61,33 54,33 5,34 6,15 

ɳ˅˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

89,50 96,91 61,33 73,67 2,24   

 

ɄɑɜŬəŬɠ 4.20 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ŭɑəɚɘɜɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ɗŬɚɎɛɞɡ. 

 

 

  



148 
 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA, ɧɚŮɠ ɞɘ ŮˊɘűɎɜŮɘŮɠ əŬɚɨˊŰɞɡɜ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ ůŮ űɤŰɘůɛɧ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ 

Űɞ 50% ŮɟɔɎůɘɛɤɜ ɖɛŮɟɐůɘɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. 

ü ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ Ŭűɞɨ ɞ ŭŮɑəŰɖɠ DA ɘəŬɜɞˊɞɘŮɑŰŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ 

ŮˊɘűɎɜŮɘŮɠ, Űɞ ɑŭɘɞ ɗŬ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞɜ ŭŮɑəŰɖ cDA. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ DSP űŬɑɜŮŰŬɘ ɖ ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰɖɜ 

ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮůɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ. ɆŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ 

ŮˊŬɟəŮɑɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ UDI əŬɘ DA ŭŮɜ ˊɟɞəɨˊŰŮɘ ɚɧɔɞɠ 

ˊɟɞɓɚɖɛŬŰɘůɛɞɨ.. ȳůɞ ŬűɞɟɎ ůŰɖ ɛɖ ŮˊɎɟəŮɘŬ Űɞɡ ŭŮɑəŰɖ ɔɘŬ Űɖ ɓŬůɘəɐ 

ŮˊɘűɎɜŮɘŬ, ˊŬɟŬŰɖɟɩɜŰŬɠ Űɘɠ Űɘɛɏɠ Űɖɠ ɛɏůɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ůŰɞɡɠ 

ŬɜŬɚɡŰɘəɞɨɠ ˊɑɜŬəŮɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɡˊɎɟɢɞɡɜ ůŰɞ ɄŬɟɎɟŰɖɛŬ ůŰɞ Űɏɚɞɠ 

Űɞɡ ŰŮɨɢɞɡɠ, ˊɟɞəɨˊŰŮɘ ɧŰɘ ŬɡŰɐ ɞűŮɑɚŮŰŬɘ ůŰɘɠ ɡɣɖɚɏɠ Űɘɛɏɠ Űɖɠ ɛɏůɖɠ 

ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŮˊɘűɎɜŮɘŬɠ ɔɘŬ Űɘɠ ɖɛɏɟŮɠ ɛŮ əŬɗŬɟɧ ɞɡɟŬɜɧ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ əŬɘ ŭŮɜ ˊɟɞəŬɚŮɑ 

ˊɟɞɓɚɖɛŬŰɘůɛɧ, əŬɘ Űɖɠ ŮˊɑˊŮŭɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŮɝɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ 

ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ůɡɢɜɐ ˊŬɟɞɡůɑŬ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ůŮ ɏɜŬ ŰɛɐɛŬ 

Űɖɠ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ ɛɞɜɧəɚɘɜɖɠ-ůɞɡɑŰŬɠ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

сˇˌ ʂˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
ɸʱ˂ʰ˃ˇˌ ʅˇˎʾˍʰ- ɿɿɲ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 97,97 85,50 50,00 10,55 3,78 

ɼˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 75,50 91,36 90,33 69,33 4,68 3,51 

ɼˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

79,00 92,24 85,50 69,33 2,12 - 

 

ɄɑɜŬəŬɠ 4.19 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɗŬɚɎɛɞɡ-ůɞɡɑŰŬɠ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

сˇˌ ʂˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
ɸʱ˂ʰ˃ˇˌ ʅˇˎʾˍʰ- ɿɿɲ 

          
 

DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 97,97 85,50 50,00 10,55 3,78 

ɼˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 75,50 91,36 90,33 69,33 4,68 3,51 

ɼˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

79,00 92,24 85,50 69,33 2,12   

 

ɄɑɜŬəŬɠ 4.20 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɗŬɚɎɛɞɡ-ůɞɡɑŰŬɠ ɁɧŰɘɞɡ-ɁɧŰɘɞ-

ȹɡŰɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA, ɧɚŮɠ ɞɘ ŮˊɘűɎɜŮɘŮɠ əŬɚɨˊŰɞɡɜ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ ůŮ űɤŰɘůɛɧ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ 

Űɞ 50% ŮɟɔɎůɘɛɤɜ ɖɛŮɟɐůɘɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. 

ü ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ Ŭűɞɨ ɞ ŭŮɑəŰɖɠ DA ɘəŬɜɞˊɞɘŮɑŰŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ 

ŮˊɘűɎɜŮɘŮɠ, Űɞ ɑŭɘɞ ɗŬ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞɜ ŭŮɑəŰɖ cDA. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü Ƀ ŭŮɑəŰɖɠ DSP ŮˊɘɓŮɓŬɘɩɜŮɘ ɛŮ ŬəɧɛŬ ˊɘɞ ŬɡůŰɖɟɎ əɟɘŰɐɟɘŬ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ŭŮɑəŰɖ UDI. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŭŮɜ ˊɟɞəŬɚŮɑ ˊɟɞɓɚɖɛŬŰɘůɛɧ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ ɛɞɜɧəɚɘɜɖɠ ůɞɡɑŰŬɠ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

сˇˌ ʂˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
ɸʱ˂ʰ˃ˇˌ ʅˇˎʾˍʰ - ɿɮ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,09 75,83 30,67 11,18 3,84 

ɼˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 75,50 90,97 80,67 50,00 6,79 3,43 

ɼˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 91,94 85,50 69,33 2,35 - 

 

ɄɑɜŬəŬɠ 4.21 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɗŬɚɎɛɞɡ-ůɞɡɑŰŬɠ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

сˇˌ ʂˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
ɸʱ˂ʰ˃ˇˌ ʅˇˎʾˍʰ - ɿɮ 

          
 

DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 89,50 98,09 75,83 30,67 11,18 3,84 

ɼˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 75,50 90,97 80,67 50,00 6,79 3,43 

ɼˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

75,50 91,94 85,50 69,33 2,35   

 

ɄɑɜŬəŬɠ 4.22 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɗŬɚɎɛɞɡ-ůɞɡɑŰŬɠ ɁɧŰɘɞɡ-

ȷɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA, ɧɚŮɠ ɞɘ ŮˊɘűɎɜŮɘŮɠ əŬɚɨˊŰɞɡɜ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ ůŮ űɤŰɘůɛɧ ɛɏůɤ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰɞɡɚɎɢɘůŰɞɜ ɔɘŬ 

Űɞ 50% ŮɟɔɎůɘɛɤɜ ɖɛŮɟɐůɘɤɜ ɤɟɩɜ ŮŰɖůɑɤɠ. 

ü ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ Ŭűɞɨ ɞ ŭŮɑəŰɖɠ DA ɘəŬɜɞˊɞɘŮɑŰŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ 

ŮˊɘűɎɜŮɘŮɠ, Űɞ ɑŭɘɞ ɗŬ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞɜ ŭŮɑəŰɖ cDA. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDI ˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȼ ɛɖ ŮˊɎɟəŮɘŬ Űɞɡ ŭŮɑəŰɖ DSP ɔɘŬ Űɖ ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ ˊɞɡ ɞűŮɑɚŮŰŬɘ 

ůŰɘɠ ˊɞɚɨ ɡɣɖɚɏɠ Űɘɛɏɠ Űɖɠ ɏɜŰŬůɖɠ űɤŰɘůɛɞɨ ŭŮɜ ŬˊɞŰŮɚŮɑ ˊɟɧɓɚɖɛŬ 

ɚɧɔɤ Űɖɠ ŮˊŬɟəɞɨɠ Űɘɛɐɠ Űɞɡ ŭŮɑəŰɖ UDI. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŭŮɜ ˊɟɞəŬɚŮɑ ˊɟɞɓɚɖɛŬŰɘůɛɧ, əŬɘ Űɖɠ ŮˊɑˊŮŭɖɠ 

ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŮɝɤŰŮɟɘəɞɨ əɟŮɓŬŰɘɞɨ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ůɡɢɜɐ ˊŬɟɞɡůɑŬ 

ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ůŮ ɏɜŬ ŰɛɐɛŬ Űɖɠ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ ɛɞɜɧəɚɘɜɞɡ ɛɘəɟɞɨ ɗŬɚɎɛɞɡ ȸɧɟŮɘɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

сˇˌ ˈˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
˃ʽˁˊˈˌ ʻʱ˂ʰ˃ˇˌ - ɰˈˊʶʽˇˌ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 46,00 87,57 100,00 -8,00 6,34 3,26 

ɼˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 22,33 68,89 100,00 1,67 2,26 3,51 

ɼˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

22,33 71,83 100,00 40,33 1,79 - 

 

ɄɑɜŬəŬɠ 4.23 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɛɘəɟɞɨ ɗŬɚɎɛɞɡ ȸɧɟŮɘɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

 

сˇˌ ˈˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
˃ʽˁˊˈˌ ʻʱ˂ʰ˃ˇˌ - ɰˈˊʶʽˇˌ 

          
 

DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 46,00 87,57 100,00 -8,00 6,34 3,26 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

22,33 68,89 100,00 1,67 2,26 3,51 

ɳˋ˖ˍʶˊʽˁˈ ˁˊʶʲʱˍʽ - 
ˁʶˁ˂ʽ˃ʷ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 

22,33 71,83 100,00 40,33 1,79   

 

ɄɑɜŬəŬɠ 4.24 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɛɘəɟɞɨ ɗŬɚɎɛɞɡȸɧɟŮɘɞɡ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ŭŮɑəŰɖ DA, əŬɛɑŬ Ŭˊɧ Űɘɠ ŮˊɘűɎɜŮɘŬɠ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

əŬɚɨɣŮɘ Űɘɠ ŬɜɎɔəŮɠ űɤŰɘůɛɞɨ ŬˊɞəɚŮɘůŰɘəɎ ɛŮ Űɖ ɢɟɐůɖ űɡůɘəɞɨ űɤŰɧɠ 

ɔɘŬ ŰɞɡɚɎɢɘůŰɞɜ 50% Űɤɜ ŮŰɐůɘɤɜ ŮɟɔɎůɘɛɤɜ ɤɟɩɜ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ cDA űŬɑɜŮŰŬɘ ɧŰɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɖ Ůˊɘɛɏɟɞɡɠ 

ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ əɟɑɜŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDIˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȼ ɛɖ ŮˊɎɟəŮɘŬ Űɞɡ ŭŮɑəŰɖ DSP ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ŮˊɘɓŮɓŬɘɩɜŮɘ Űɞɜ 

ŭŮɑəŰɖ DA ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬɜŮˊɎɟəŮɘŬ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ɤɠ 

ŬˊɞəɚŮɘůŰɘəɐ ˊɖɔɐ űɤŰɘůɛɞɨ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŭŮɜ ˊɟɞəŬɚŮɑ ˊɟɞɓɚɖɛŬŰɘůɛɧ. 
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ȷˊɞŰŮɚɏůɛŬŰŬ ɛɞɜɧəɚɘɜɞɡ ɛɘəɟɞɨ ɗŬɚɎɛɞɡ ȸɧɟŮɘɞ-ȹɡŰɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 

сˇˌ ʂˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
˃ʽˁˊˈˌ ʻʱ˂ʰ˃ˇˌ - ɰɲ 

      
DA(%) cDA(%) UDI(%) DSP(%) Uo DF(%) 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 50,83 85,13 96,50 1,67 6,30 3,25 

ɼˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 22,33 67,75 100,00 1,67 2,32 3,49 

ɼˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

22,33 71,46 100,00 30,67 1,80 - 

 

ɄɑɜŬəŬɠ 4.23 ï ɇɘɛɏɠ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɛɘəɟɞɨ ɗŬɚɎɛɞɡ ȸɧɟŮɘɞ-ȹɡŰɘəɞɨ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

сˇˌ ʂˊˇ˒ˇˌ - ɾˇ˄ˈˁ˂ʽ˄ˇˌ 
˃ʽˁˊˈˌ ʻʱ˂ʰ˃ˇˌ - ɰɲ 

          
 

DA cDA UDI DSP Uo DF 

ɰʰˋʽˁʺ ɳˉʽ˒ʱ˄ʶʽʰ 50,83 85,13 96,50 1,67 6,30 3,25 

ɼˊʶʲʱˍʽ - ʁ ˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ 22,33 67,75 100,00 1,67 2,32 3,49 

ɼˊʶʲʱˍʽ - ˁ ʶˁ˂ʽ˃ʷ˄ʹ 
ʶˉʽ˒ʱ˄ʶʽʰ 

22,33 71,46 100,00 30,67 1,80   

 

ɄɑɜŬəŬɠ 4.24 ï ȷɝɘɞɚɧɔɖůɖ Űɘɛɩɜ ŭŮɘəŰɩɜ ŮˊɘűŬɜŮɘɩɜ ɛɞɜɧəɚɘɜɞɡ ɛɘəɟɞɨ ɗŬɚɎɛɞɡ ȸɧɟŮɘɞ-ȹɡŰɘəɞɨ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

ü ȼ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ DAŮɑɜŬɘ ŬɜŮˊŬɟəɐɠ ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ Űɞɡ əɟŮɓŬŰɘɞɨ 

əŬɘ ɞɟɘŬəɎ ŮˊŬɟəɐɠ ɔɘŬ Űɖ ɓŬůɘəɐ ŮˊɘűɎɜŮɘŬ űŬɜŮɟɩɜɞɜŰŬɠ ɛŮɘɤɛɏɜɖ 

ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ cDA űŬɑɜŮŰŬɘ ɧŰɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɖ Ůˊɘɛɏɟɞɡɠ 

ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ əɟɑɜŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ. 

ü ȷˊɧ Űɞ ŭŮɑəŰɖ UDIˊɟɞəɨˊŰŮɘ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ əɡɛŬɑɜŮŰŬɘ ůŮ ɤűɏɚɘɛŮɠ 

Űɘɛɏɠ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɞɡ ɏŰɞɡɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ. 

ü ȼ ɛɖ ŮˊɎɟəŮɘŬ Űɞɡ ŭŮɑəŰɖ DSP ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ŮˊɘɓŮɓŬɘɩɜŮɘ Űɞɜ 

ŭŮɑəŰɖ DA ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬɜŮˊɎɟəŮɘŬ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ɤɠ 

ŬˊɞəɚŮɘůŰɘəɐ ˊɖɔɐ űɤŰɘůɛɞɨ. 

ü Ƀ ɚɧɔɞɠ ɞɛɞɘɞɛɞɟűɑŬɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɚɖɜ 

Űɖɠ ɓŬůɘəɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŭŮɜ ˊɟɞəŬɚŮɑ ˊɟɞɓɚɖɛŬŰɘůɛɧ. 
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4.8 ɆɈɀɄȺɅȷɆɀȷɇȷ 

 

ȷˊɧ Űɖɜ ŬɜɎɔɜɤůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ˊɟɞůɞɛɞɘɩůŮɤɜ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɞ 

űɡůɘəɧɠ űɤŰɘůɛɧɠ ůŰɞɡɠ ˊŮɟɘůůɧŰŮɟɞɡɠ ɗŬɚɎɛɞɡɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ. Ƀ ůɡɜɞɚɘəɧɠ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ əŰɘɟɑɞɡ ŬɚɚɎ əŬɘ ɖ ɔŮɤɛŮŰɟɑŬ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ŬˊɞŰŮɚɞɨɜ Űɞɡɠ 

ɓŬůɘəɞɨɠ ɚɧɔɞɡɠ. ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ɏɢŮɘ ɡˊɎɟɝŮɘ ůɢŮŰɘəɐ ɛɏɟɘɛɜŬ əŬŰɎ Űɞ 

ůɢŮŭɘŬůɛɧ Űɞɡ əŰɘɟɑɞɡ Ŭűɞɨ ɖ ŰɞˊɞɗɏŰɖůɖ Űɤɜ ɗŬɚɎɛɤɜ ɏɔɘɜŮ ůŰɖɜ ɧɣɖ ŮəŮɑɜɖ ˊɞɡ 

ɏɢŮɘ ɗɏŬ ůŰɖɜ ȷɜŬŰɞɚɐ əŬɘ ůŰɞ ɁɧŰɞ əŬɘ ŰŬ ŬɜɞɑɔɛŬŰŬ ůɢŮŭɘɎůŰɖəŬɜ ɛŮ ůɢŮŰɘəɎ 

ɛŮɔɎɚɞ ɨɣɞɠ ˊɟŮəɘɞɨ əŬɘ əŬŰŬɚŬɛɓɎɜɞɡɜ ɧɚɞ Űɞ ɛɐəɞɠ ŬɜɎɛŮůŬ ůŰŬ ŭɘŬŭɞɢɘəɎ 

ɡˊɞůŰɡɚɩɛŬŰŬ. Ƀ ůŰɧɢɞɠ Űɞ ůɢŮŭɘŬůɛɞɨ ɐŰŬɜ ɖ ŮɝŬůűɎɚɘůɖ ɧůɞ Űɞ ŭɡɜŬŰɧɜ 

ˊŮɟɘůůɧŰŮɟɞɡ űɡůɘəɞɨ űɤŰɧɠ. ɋůŰɧůɞ Űɞ əɑɜɖŰɟɞ ɔɘŬ ŬɡŰɧ Űɞ ůŰɧɢɞ ŭŮɜ ɐŰŬɜ ɖ 

ɛŮɑɤůɖ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɔɘŬ Űɞ űɤŰɘůɛɧ ŮɜɏɟɔŮɘŬɠ ɞɨŰŮ ɖ ŮɝŬůűɎɚɘůɖ ŮɚɎɢɘůŰɤɜ 

ŮɜŭŮɘəɜɡɧɛŮɜɤɜ Űɘɛɩɜ űɤŰŮɘɜɧŰɖŰŬɠ ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŬɠ. ȯɚɚɤůŰŮ əŬŰɎ Űɖɜ Ůˊɞɢɐ 

ůɢŮŭɘŬůɛɞɨ Űɞɡ ũ.Ɂ.ȷ. Ⱦȷɇ, Űɧůɞ ɖ ɔɜɩůɖ ɧůɞ əŬɘ ɖ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ ɔɘŬ ŬɡŰɎ ŰŬ 

ɗɏɛŬŰŬ ɐŰŬɜ ˊŮɟɘɞɟɘůɛɏɜŮɠ. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ɓŬůɑůŰɖəŮ ůŰɖɜ ŮˊɑˊŰɤůɖ ˊɞɡ ɏɢŮɘ Űɞ 

űɡůɘəɧ űɤɠ ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ ɓɘŰŬɛɑɜɖɠ D Ŭˊɧ Űɞɜ Ŭɜɗɟɩˊɘɜɞ ɞɟɔŬɜɘůɛɧ. ȼ ɏəɗŮůɖ 

ůŰɞ űɤɠ űɡůɘəɧ ŮɡɜɞŮɑ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɓɘŰŬɛɑɜɖɠ ŬɡŰɐɠ, ɖ ɞˊɞɑŬ ɛŮ Űɖ ůŮɘɟɎ Űɖɠ 

ɓɞɖɗɎ ůŰɖɜ ŰŬɢɨŰŮɟɖ Ůˊɞɨɚɤůɖ ɛɡɞůəŮɚŮŰɘəɩɜ ŰɟŬɡɛɎŰɤɜ. ȺɑɜŬɘ ˊɟɞűŬɜŮɑɠ ɚɞɘˊɧɜ 

ɞɘ ŮɡŮɟɔŮŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ɗŬ ŮɑɢŮ Űɞ űɡůɘəɧ űɤɠ ůŮ ɛɘŬ ɜɞůɖɚŮɡŰɘəɐ ɛɞɜɎŭŬ ˊɞɡ 

ŮɘŭɘəŮɨŮŰŬɘ ůŰɖɜ ɞɟɗɞˊŮŭɘəɐ.  

ȼ Ůˊɘɚɞɔɐ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ, ŬəɧɛŬ əŬɘ Ŭɜ ŭŮɜ ɏɔɘɜŮ ɛŮ ɓɘɞəɚɘɛŬŰɘəɎ 

əɟɘŰɐɟɘŬ, ŬəɞɚɞɡɗŮɑ Űɞ ɔŮɜɘəɧ əŬɜɧɜŬ Űɞɡ ɓɘɞəɚɘɛŬŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ ɔɘŬ ɛŮɔɎɚŬ 

ŬɜɞɑɔɛŬŰŬ ůŰɞɜ ɁɧŰɘɞ əŬɘ ȷɜŬŰɞɚɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. ȷɡŰɧ ŮɝŬůűŬɚɑɕŮɘ ůŰɖɜ 

ˊŬɟɞɡůɑŬ ˊŮɟɘůůɧŰŮɟɞɡ űɡůɘəɞɨ űɤŰɧɠ Űɘɠ ˊɟɤɘɜɏɠ ɩɟŮɠ Ŭˊɧ ɧŰɘ Űɘɠ ŬˊɞɔŮɡɛŬŰɘɜɏɠ. 

Ⱥˊɘˊɚɏɞɜ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ˊŬɟɞɡůɑŬ ˊŮɟɘůůɧŰŮɟɞɡ ɎɛŮůɞɡ ɖɚɘŬəɞɨ əŬŰɎ Űɞɡɠ 

ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ ˊɞɡ ŮɑɜŬɘ ŮˊɘɗɡɛɖŰɎ ɗŮɟɛɘəɎ əɏɟŭɖ əŬɘ ɚɘɔɧŰŮɟɞɡ ɎɛŮůɞɡ ɖɚɘŬəɞɨ 

űɤŰɧɠ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ ɧˊɞɡ ŰŬ ɗŮɟɛɘəɎ əɏɟŭɖ ŮɑɜŬɘ ŬɜŮˊɘɗɨɛɖŰŬ. ȷɡŰɧ 

ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ůŰɞɜ ɞɡɟɎɜɘɞ ɗɧɚɞ, ɔɘŬ ˊŮɟɘɞɢɏɠ ɛŮ ɔŮɤɔɟŬűɘəɧ 

ˊɚɎŰɞɠ ŬɜŰɑůŰɞɘɢɞ ɛŮ ŬɡŰɧ Űɖɠ ȷɗɐɜŬɠ, ŮɑɜŬɘ ɣɖɚɧŰŮɟɖ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ 

ůɡɜŮˊɩɠ ɖ ŭɘŮɨɗɡɜůɖ ˊɟɧůˊŰɤůɖɠ Űɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ůŰɖɜ ɧɣɖ Űɞɡ əŰɘɟɑɞɡ 

ˊɟɞůŮɔɔɑɕŮɘ ˊŮɟɘůůɧŰŮɟɞ Űɖɜ əŬŰŬəɧɟɡűɞ əŬɘ Űɞ ɎɛŮůɞ ɖɚɘŬəɧ űɤɠ ɛˊɞɟŮɑ ɜŬ 

ŬˊɞəɚŮɑŮŰŬɘ Ŭˊɧ Űɞ ɢɩɟɞ ɛɏůɤ Űɤɜ ŮɝɤůŰɩɜ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ɞɟɘɕɧɜŰɘŬ 

ůəɑŬůŰɟŬ. 
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ȷɟɘɗɛɧɠ ŮˊɘűŬɜŮɘɩɜ ɛŮ ŮˊŬɟəŮɑɠ Űɘɛɏɠ ŬɜɎ ŭŮɑəŰɖ 

ŪɎɚŬɛɞɠ ȺˊɘűɎɜŮɘŮɠ DA cDA UDI DSP Uo 

6əɚ -Ɂ 13 11 13 12 9 12 

6əɚ - Ɂȷ 13 11 13 13 8 11 

3əɚ - Ɂ/Ɂȹ 7 5 7 7 4 6 

3əɚ - Ɂ 7 5 7 7 4 6 

3əɚ - Ɂȷ 7 5 7 7 3 5 

2əɚ - Ɂ/Ɂȹ 5 5 5 5 4 4 

2əɚ - Ɂ 5 5 5 5 3 4 

2əɚ - Ɂȷ 5 5 5 5 3 3 

1əɚ/ůɞɡɑŰŬ - Ɂ/Ɂȹ 3 3 3 3 3 2 

1əɚ/ůɞɡɑŰŬ - Ɂȷ 3 3 3 3 2 1 

1əɚ/ɛɘəɟɧɠ - ȸ 3 0 3 3 0 2 

1əɚ/ɛɘəɟɧɠ - ȸȹ 3 1 3 3 0 1 

ɆɈɁɃȿɃ 74 59 74 73 43 57 

ɄɃɆɃɆɇɃ 79,73% 100,00% 98,65% 58,11% 77,03% 

 

ɄɑɜŬəŬɠ 4.25 ï ȷɟɘɗɛɧɠ ŮˊɘűŬɜŮɘɩɜ ɛŮ ŮˊŬɟəŮɑɠ Űɘɛɏɠ ŬɜɎ ɗɎɚŬɛɞ əŬɘ ŬɜɎ ŭŮɑəŰɖ. 

 

ȰɢŮɘ ŮɜŭɘŬűɏɟɞɜ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ŰŬ ɚɘɔɧŰŮɟɞ ɘəŬɜɞˊɞɘɖŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ 

ˊɟɞəɨˊŰɞɡɜ ɔɘŬ Űɞɡɠ ŭɨɞ ɛɘəɟɞɨɠ ɗŬɚɎɛɞɡɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖ ˊɑůɤ ɧɣɖ Űɞɡ 

əŰɘɟɑɞɡ əŬɘ ŭɘŬɛɞɟűɩɗɖəŬɜ əŬŰɎ ˊŬɟɏəəɚɘůɖ Űɞɡ Ŭɟɢɘəɞɨ ůɢŮŭɘŬůɛɞɨ ɚɧɔɤ Űɤɜ 

Ŭɡɝɖɛɏɜɤɜ ŬɜŬɔəɩɜ. ɆŮ ŬɡŰɞɨɠ Űɞɡɠ ɗŬɚɎɛɞɡɠ ŮɜŰɞˊɑɕŮŰŬɘ ɖ ɛɘəɟɧŰŮɟɖ ˊŬɟɞɡůɑŬ 

Űɞɡ űɡůɘəɞɨ űɤŰɧɠ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ ɧŰɘ, ɛŮɚŮŰɩɜŰŬɠ əŬɜŮɑɠ Űɘɠ Űɘɛɏɠ ůŰɞɡɠ 

ŬɜŬɚɡŰɘəɞɨɠ ˊɑɜŬəŮɠ ɔɘŬ Űɘɠ ŮˊɘűɎɜŮɘŮɠ Űɤɜ ɗŬɚɎɛɤɜ ŬɡŰɩɜ, ˊŬɟŬŰɖɟŮɑ ɧŰɘ ɖ 

ɛŮɔŬɚɨŰŮɟɖ ɏɚɚŮɘɣɖ űɡůɘəɞɨ űɤŰɧɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ɡˊɧ ůɡɜɗɐəŮɠ əŬɗŬɟɞɨ əŬɘ ɧɢɘ 

ɜŮűɞůəŮˊɞɨɠ ɞɡɟŬɜɞɨ. Ƀ ɚŬɜɗŬůɛɏɜɞɠ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ŬˊɞəɚŮɑŮɘ Űɖɜ ˊŬɟɞɡůɑŬ 

űɡůɘəɞɨ űɤŰɧɠ ɡˊɧ əŬɗŬɟɧ ɞɡɟŬɜɧ. Ɉˊɧ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ, ɖ ŭɘɎɢɡůɖ Űɞɡ űɤŰɧɠ 

ůŰɞɜ ɞɡɟɎɜɘɞ ɗɧɚɞ ŮɑɜŬɘ ˊɘɞ ɏɜŰɞɜɖ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɖɜ ŮˊɖɟŮɎɕŮɘ ůŮ Űɧůɞ ɛŮɔɎɚɞ 

ɓŬɗɛɧ. ɋůŰɧůɞ ůŮ ɛɘŬ ˊɧɚɖ ɧˊɤɠ ɖ ȷɗɐɜŬ ˊɞɡ Űɞ 58% Űɤɜ ɖɛŮɟɩɜ Űɞɡ ɏŰɞɡɠ ɞ 

ɞɡɟŬɜɧɠ ŮɑɜŬɘ əŬɗŬɟɧɠ, ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ŮɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ˊŬɑɕŮɘ ˊɞɚɨ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ. 
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ɄɑɜŬəŬɠ 4.26 ï ȷɟɘɗɛɧɠ ŮˊɘűŬɜŮɘɩɜ ɛŮ ŮˊŬɟəŮɑɠ Űɘɛɏɠ ŬɜɎ ŭŮɑəŰɖ. 

 

ȷˊɧ Űɞɡɠ ˊɑɜŬəŮɠ 4.25 əŬɘ 4.26 űŬɑɜŮŰŬɘ ɧŰɘ ɞɘ ŭŮɑəŰŮɠ cDA əŬɘ UDI 

ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞ 100% əŬɘ 98,5% Űɤɜ ŮˊɘűŬɜŮɘɩɜ ŬɜŰɑůŰɞɘɢŬ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ 

ŮɟɛɖɜŮɡɗŮɑ əŬɗɩɠ ůŰɞɡɠ ůɡɔəŮəɟɘɛɏɜɞɡɠ ŭŮɑəŰŮɠ ůɡɛɓɎɚɞɡɜ Űɘɛɏɠ űɤŰɘůɛɞɨ ˊɞɡ 

ɝŮəɘɜɞɨɜ Ŭˊɧ ˊɞɚɨ ɢŬɛɖɚɎ ůɡɜɡˊɞɚɞɔɑɕɞɜŰŬɠ Űɖɜ Ůˊɘɛɏɟɞɡɠ ůɡɛɓɞɚɐ Űɞɡ űɡůɘəɞɨ 

űɤŰɧɠ ůŰɖɜ əɎɚɡɣɖ Űɤɜ ůɡɜɞɚɘəɩɜ ŬɜŬɔəɩɜ. Ƀɘ ŭŮɑəŰŮɠ ˊɞɡ ɏɢɞɡɜ ɛɘəɟɧŰŮɟɞ 

ˊɞůɞůŰɧ ŮɑɜŬɘ ɞɘ ŭŮɑəŰŮɠ DA, DSPəŬɘ Uo. ɀŮɚŮŰɩɜŰŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŭŮɘəŰɩɜ 

DAəŬɘ DSP ŬɜɎ ɗɎɚŬɛɞ əŬɘ ŬɜɎ ŮˊɘűɎɜŮɘŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɔɘŬ Űɖɜ ůɡɜŰɟɘˊŰɘəɐ 

ˊɚŮɘɞɣɖűɑŬ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ ɛɖ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ ŭŮɘəŰɩɜ ŬɡŰɩɜ ŮɡɗɨɜŮŰŬɘ ɖ 

ɛŮɘɤɛɏɜɖ ˊŬɟɞɡůɑŬ űɡůɘəɞɨ űɤŰɧɠ ůŰɞ ɓɎɗɞɠ Űɤɜ ŭɤɛŬŰɑɤɜ. ɀŮ ŬɜɎɚɞɔɞ Űɟɧˊɞ 

ŭɘŬˊɘůŰɩɜŮŰŬɘ ɔɘŬ Űɞ ɚɧɔɞ ɞɛɞɘɞɛɞɟűɑŬɠ Uo ɧŰɘ ɖ ɛɖ ɘəŬɜɞˊɞɑɖůɖ Űɞɡ ŬűɞɟɎ ůŰɖɜ 

ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɓŬůɘəɩɜ ŮˊɘűŬɜŮɘɩɜ əŬɘ ůŮ ɛŮɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ ŮɝɤŰŮɟɘəɩɜ 

əɟŮɓŬŰɘɩɜ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ůɡɢɜɐ ˊŬɟɞɡůɑŬ ɎɛŮůɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ůŰɘɠ 

ˊŮɟɘɞɢɏɠ əɞɜŰɎ ůŰŬ ŬɜɞɑɔɛŬŰŬ Űɤɜ ɗŬɚɎɛɤɜ.  

ȷˊɧ Űɖɜ ɑŭɘŬ Űɖɜ ŬɜŰɑɗŮůɖ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ ŰŬ ŭɨɞ ɝŮɢɤɟɘůŰɎ ˊɟɞɓɚɐɛŬŰŬ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣŮɘ əŬɘ ɖ ɚɨůɖ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ŬɡŰɩɜ. ɀŮ ɛɑŬ əŬŰɎɚɚɖɚɖ ŭɘɎŰŬɝɖ 

ˊɞɡ ɗŬ ŬɜŬŭɘŬɜɏɛŮɘ Űɞ ɡˊŮɟɓɞɚɘəɧ űɡůɘəɧ űɤɠ Űɖɠ ˊŮɟɘɞɢɐɠ əɞɜŰɎ ůŰŬ ŬɜɞɑɔɛŬŰŬ 

ˊɟɞɠ Űɞ ɓɎɗɞɠ Űɤɜ ɗŬɚɎɛɤɜ, ŮˊɘŰɡɔɢɎɜŮŰŬɘ Űɧůɞ ɖ ŬɜŬəɞɨűɘůɖ Űɖɠ ŮɝɤŰŮɟɘəɐɠ 

ˊŮɟɘɞɢɐɠ ɧůɞ əŬɘ ɖ Ůɜɑůɢɡůɖ Űɖɠ ˊŬɟɞɡůɑŬ Űɞɡ űɤŰɧɠ ůŰɞ ɓɎɗɞɠ. ŪŬ ɛˊɞɟɞɨůŮ ɜŬ 

ŭɘŮɟŮɡɜɖɗŮɑ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŰɞˊɞɗɏŰɖůɖɠ ɖɚɘŬəɩɜ ɟŬűɘɩɜ ɔɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŬɡŰɐ ɖ 

ŬɜŬəŬŰŬɜɞɛɐ. 
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ȺɘəɧɜŬ 4.27 ï ȼɚɘŬəɧ ɟɎűɘ ɔɘŬ ŬɜŬəŬŰŬɜɞɛɐ űɡůɘəɞɨ űɤŰɧɠ ůŮ Űɞɛɐ. 

 

ɆŰɖɜ ŮɘəɧɜŬ 4.27 ŬˊɞŭɑŭŮŰŬɘ ůɢɖɛŬŰɘəɎ ůŮ Űɞɛɐ Űɞɡ Űɡˊɘəɞɨ ɗŬɚɎɛɞɡ ɖ 

ŬɜŬəŬŰŬɜɞɛɐ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ Űɖ ɢɟɐůɖ ŬɡŰɐɠ Űɖɠ ŭɘɎŰŬɝɖɠ. ɇɞ 

ˊŬɟɎŭŮɘɔɛŬ ŬɜŬűɏɟŮŰŬɘ ůŰɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ əŬŰɎ Űɞɡɠ ɞˊɞɑɞɡɠ ɖ ɔɤɜɑŬ 

ˊɟɧůˊŰɤůɖɠ Űɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ ˊɟɞůŮɔɔɑɕŮɘ Űɘɠ 30
ɞ
.  

 ɇŬ Ŭəɟɘɓɐ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮɝŮŰŬůɗɞɨɜ əŬɗɩɠ ŬˊɞŰŮɚŮɑ ˊɟɧəɚɖůɖ ɞ ůɢŮŭɘŬůɛɧɠ Űɖɠ əŬŰɎɚɚɖɚɖɠ ŭɘɎŰŬɝɖɠ ˊɞɡ 

ɗŬ ˊɟɞůŬɟɛɧɕŮŰŬɘ ůŰɖ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɖɠ ɗɏůɖɠ Űɞɡ ɐɚɘɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ 

ɏŰɞɡɠ.  Ⱥˊɘˊɚɏɞɜ ɞɘ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ɗŬ ŮɑɢŮ ɛɘŬ ŰɏŰɞɘŬ ɚɨůɖ ůŰɖɜ ůɡɜɞɚɘəɐ ˊŬɗɖŰɘəɐ 

ɖɚɘŬəɐ ůɡɛˊŮɟɘűɞɟɎ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ůŰɖɜ ŮɜŮɟɔŮɘŬəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ əŰɘɟɑɞɡ 

ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŮɟŮɡɜɖɗɞɨɜ. ɇɏɚɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɜŬɚɡɗŮɑ əŬɘ ɖ ɞɘəɞɜɞɛɘəɐ Ŭˊɧŭɞůɖ 

ɛɘŬɠ ŰɏŰɞɘŬɠ ˊŬɟɏɛɓŬůɖɠ ůɡɔəɟɑɜɞɜŰŬɠ ŰŬ ˊɘɗŬɜɎ ɞɘəɞɜɞɛɘəɎ əɏɟŭɖ ɛŮ Űɞ əɧůŰɞɠ 

ŮɔəŬŰɎůŰŬůɖɠ əŬɘ ůɡɜŰɐɟɖůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɖɚɘŬəɩɜ ɟŬűɘɩɜ.  

ɋůŰɧůɞ ůŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɟɧŰŬůɖ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŭɩůŮɘ 

ɚɨůɖ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɞɡůɘŬůŰɘəɎ Űɞ ɏɜŬ ˊɟɧɓɚɖɛŬ ɔɘŬ ɜŬ ɚɨůŮɘ Űɞ Ɏɚɚɞ. ŪŬ ɐŰŬɜ 

ůŬűɩɠ ˊɟɞŰɘɛɧŰŮɟɖ Ŭˊɧ Űɞɜ ůɡɜŭɡŬůɛɧ ŮˊɘˊɟɧůɗŮŰɤɜ ůəɘɎůŰɟɤɜ ɔɘŬ Űɘɠ ŮɝɤŰŮɟɘəɏɠ, 
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ɡˊŮɟɓɞɚɘəɎ űɤŰɘɕɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ əŬɘ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɔɘŬ Űɘɠ ŮůɤŰŮɟɘəɏɠ Ůɚɚɘˊɩɠ 

űɤŰɘɕɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ ɗŬɚɎɛɞɡ.  
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ɄȷɅȷɅɇȼɀȷ ȷɁȷȿɈɇȽȾɋɁ ɄȽɁȷȾɋɁ 

ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŮɝɎəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 
4ɞɠ ɧɟɞűɞɠ-6əɚɘɜɞɠ ɗɎɚŬɛɞɠ-ɜɧŰɘɞɠ 

 

 
ȾŬɗŬɟɧɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1160 434 2420 5,58 
   12:00 2010 808 3710 4,59 
   15:00 1670 763 3310 4,34 
 21-Ƚɞɡɜ 9:00 716 309 1370 4,43 
   12:00 1320 547 2390 4,37 
   15:00 1310 579 2380 4,11 
 21-ɆŮˊ 9:00 828 321 1850 5,76 
   12:00 1870 715 3520 4,92 
   15:00 1820 809 3480 4,30 
 21-ȹŮə 9:00 3610 504 10500 20,83 
   12:00 14000 1070 25300 23,64 
   15:00 8720 770 17700 22,99 
 

     
9,16 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 717 547 785 1,44 
   12:00 1110 790 1290 1,63 
   15:00 817 547 995 1,82 
 21-Ƚɞɡɜ 9:00 431 321 474 1,48 
   12:00 755 536 866 1,62 
   15:00 711 489 838 1,71 
 21-ɆŮˊ 9:00 495 382 537 1,41 
   12:00 1070 775 1210 1,56 
   15:00 907 610 1100 1,80 
 21-ȹŮə 9:00 5040 1300 10300 7,92 
   12:00 1480 1090 1650 1,51 
   15:00 816 550 1000 1,82 
 

     
2,14 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 973 881 1060 1,20 
   12:00 1320 1210 1430 1,18 
   15:00 963 872 1040 1,19 
 21-Ƚɞɡɜ 9:00 570 525 609 1,16 
   12:00 912 837 981 1,17 
   15:00 833 764 895 1,17 
 21-ɆŮˊ 9:00 695 629 755 1,20 
   12:00 1310 1190 1410 1,18 
   15:00 1050 958 1140 1,19 
 21-ȹŮə 9:00 15100 1820 17300 9,51 
   12:00 1820 1680 1990 1,18 
   15:00 1320 1180 1450 1,23 
 

     
1,88 

ɀɏůɞɠ 
Uo 
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ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1080 776 1270 1,64 
   12:00 1720 1120 2140 1,91 
   15:00 1260 751 1710 2,28 
 21-Ƚɞɡɜ 9:00 616 422 746 1,77 
   12:00 1130 738 1410 1,91 
   15:00 1080 668 1400 2,10 
 21-ɆŮˊ 9:00 748 536 881 1,64 
   12:00 1630 1100 1990 1,81 
   15:00 1400 837 1900 2,27 
 21-ȹŮə 9:00 6720 1540 9120 5,92 
   12:00 23600 22800 24500 1,07 
   15:00 1140 680 1650 2,43 
 

     
2,23 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1510 1300 1760 1,35 
   12:00 2000 1660 2400 1,45 
   15:00 1430 1190 1710 1,44 
 21-Ƚɞɡɜ 9:00 835 716 980 1,37 
   12:00 1350 1130 1600 1,42 
   15:00 1220 1020 1450 1,42 
 21-ɆŮˊ 9:00 1090 937 1280 1,37 
   12:00 1980 1650 2360 1,43 
   15:00 1570 1300 1890 1,45 
 21-ȹŮə 9:00 9490 2220 17000 7,66 
   12:00 18600 2220 25900 11,67 
   15:00 1740 1500 2030 1,35 
 

     
2,78 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1970 1410 2520 1,79 
   12:00 3220 2020 4100 2,03 
   15:00 2410 1310 3620 2,76 
 21-Ƚɞɡɜ 9:00 1100 751 1350 1,80 
   12:00 2040 1350 2580 1,91 
   15:00 1970 1200 2640 2,20 
 21-ɆŮˊ 9:00 1400 986 1800 1,83 
   12:00 3050 2020 3820 1,89 
   15:00 2700 1470 3800 2,59 
 21-ȹŮə 9:00 8120 2670 11900 4,46 
   12:00 24100 2300 25600 11,13 
   15:00 7120 1030 14800 14,37 
 

     
4,06 

ɀɏůɞɠ 
Uo 
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ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 2720 2260 3310 1,46 
 

  12:00 3630 3000 4410 1,47 
   15:00 2560 2130 3140 1,47 
 21-Ƚɞɡɜ 9:00 1480 1250 1770 1,42 
   12:00 2420 2050 2870 1,40 
   15:00 2150 1830 2560 1,40 
 21-ɆŮˊ 9:00 2000 1670 2430 1,46 
   12:00 3620 3020 4370 1,45 
   15:00 2820 2340 3480 1,49 
 21-ȹŮə 9:00 18700 17700 19400 1,10 
   12:00 26800 26300 27600 1,05 
   15:00 2610 2180 3150 1,44 
 

     
1,38 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɘˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1620 908 2660 2,93 
   12:00 2990 1710 4060 2,37 
   15:00 2720 1890 3400 1,80 
 21-Ƚɞɡɜ 9:00 1060 662 1550 2,34 
   12:00 1910 1170 2670 2,28 
   15:00 1990 1320 2520 1,91 
 21-ɆŮˊ 9:00 1240 709 2040 2,88 
   12:00 2730 1510 3910 2,59 
   15:00 2940 1970 3630 1,84 
 21-ȹŮə 9:00 2380 754 7630 10,12 
 

  12:00 20700 1860 25500 13,71 
   15:00 16500 3210 19500 6,07 
 

     
4,24 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1840 1540 2220 1,44 
 

  12:00 3130 2600 3800 1,46 
   15:00 3430 2890 4070 1,41 
 

21-Ƚɞɡɜ 9:00 1230 1060 1430 1,35 
   12:00 2080 1780 2410 1,35 
   15:00 2340 2000 2720 1,36 
 21-ɆŮˊ 9:00 1530 1270 1860 1,46 
   12:00 2830 2350 3430 1,46 
   15:00 3500 2930 4170 1,42 
 21-ȹŮə 9:00 1910 1630 2250 1,38 
   12:00 12200 3050 21600 7,08 
   15:00 26700 25800 27400 1,06 
 

     
1,85 

ɀɏůɞɠ 
Uo 
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ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 900 526 1190 2,26 
   12:00 1700 1000 2190 2,19 
   15:00 1570 1070 1810 1,69 
 21-Ƚɞɡɜ 9:00 619 384 771 2,01 
   12:00 1130 666 1430 2,15 
   15:00 1180 740 1420 1,92 
 21-ɆŮˊ 9:00 666 403 850 2,11 
   12:00 1530 878 2030 2,31 
   15:00 1680 1110 1970 1,77 
 21-ȹŮə 9:00 873 533 1200 2,25 
   12:00 17500 1230 23800 19,35 
   15:00 9320 2580 18700 7,25 
 

     
3,94 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1080 932 1250 1,34 
   12:00 1900 1620 2200 1,36 
   15:00 2010 1760 2280 1,30 
 21-Ƚɞɡɜ 9:00 753 653 862 1,32 
   12:00 1270 1100 1460 1,33 
   15:00 1400 1230 1600 1,30 
 21-ɆŮˊ 9:00 860 737 996 1,35 
   12:00 1700 1450 1970 1,36 
   15:00 2050 1780 2360 1,33 
 21-ȹŮə 9:00 1370 1210 1540 1,27 
   12:00 7680 2120 20100 9,48 
   15:00 18600 2780 26300 9,46 
 

     
2,68 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 538 378 675 1,79 
   12:00 1010 712 1270 1,78 
   15:00 956 743 1100 1,48 
 21-Ƚɞɡɜ 9:00 378 287 449 1,56 
   12:00 680 482 838 1,74 
   15:00 719 529 856 1,62 
 21-ɆŮˊ 9:00 396 288 477 1,66 
   12:00 906 629 1160 1,84 
   15:00 1010 768 1180 1,54 
 21-ȹŮə 9:00 604 429 769 1,79 
   12:00 1290 912 1600 1,75 
   15:00 10400 953 13400 14,06 
 

     
2,72 

ɀɏůɞɠ 
Uo 
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ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 675 605 750 1,24 
   12:00 1180 1060 1320 1,25 
   15:00 1250 1140 1390 1,22 
 21-Ƚɞɡɜ 9:00 486 444 534 1,20 
   12:00 807 726 899 1,24 
   15:00 884 800 986 1,23 
 21-ɆŮˊ 9:00 527 475 583 1,23 
   12:00 1060 947 1180 1,25 
   15:00 1270 1150 1410 1,23 
 21-ȹŮə 9:00 1020 913 1150 1,26 
   12:00 1600 1410 1860 1,32 
   15:00 10100 1480 23000 15,54 
 

     
2,43 

ɀɏůɞɠ 
Uo 

 

 
4ɞɠ ɧɟɞűɞɠ-6əɚɘɜɞɠ ɗɎɚŬɛɞɠ-ɜɧŰɘɞɠ 

 

 
ɁŮűɞůəŮˊɐɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 382 133 853 6,41 
   12:00 627 219 1400 6,39 
   15:00 510 178 1140 6,40 
 21-Ƚɞɡɜ 9:00 431 151 963 6,38 
   12:00 738 258 1650 6,40 
   15:00 733 256 1640 6,41 
 21-ɆŮˊ 9:00 281 98 628 6,41 
   12:00 604 211 1350 6,40 
   15:00 581 203 1300 6,40 
 21-ȹŮə 9:00 180 63 403 6,40 
   12:00 389 136 869 6,39 
   15:00 263 92 587 6,38 
 

    
ɀɏůɞɠ Uo 6,40 

 

       

 
ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 181 139 201 1,45 
   12:00 298 230 331 1,44 
   15:00 242 187 269 1,44 
 21-Ƚɞɡɜ 9:00 205 157 227 1,45 
   12:00 351 270 390 1,44 
   15:00 349 269 387 1,44 
 21-ɆŮˊ 9:00 133 101 148 1,47 
   12:00 287 221 319 1,44 
   15:00 276 213 307 1,44 
 21-ȹŮə 9:00 85 64 95 1,48 
   12:00 185 141 205 1,45 
   15:00 125 95 139 1,46 
 

     
1,45 ɀɏůɞɠ Uo 
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ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 226 210 252 1,20 
   12:00 372 345 415 1,20 
   15:00 303 281 337 1,20 
 21-Ƚɞɡɜ 9:00 256 237 285 1,20 
   12:00 438 406 488 1,20 
   15:00 435 404 485 1,20 
 21-ɆŮˊ 9:00 167 155 186 1,20 
   12:00 358 332 399 1,20 
   15:00 345 320 384 1,20 
 21-ȹŮə 9:00 106 97 119 1,23 
   12:00 231 214 257 1,20 
   15:00 156 144 174 1,21 
 

     
1,20 ɀɏůɞɠ Uo 

       

 
ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 297 194 384 1,98 
   12:00 489 321 631 1,97 
   15:00 398 260 513 1,97 
 21-Ƚɞɡɜ 9:00 336 220 433 1,97 
   12:00 575 377 742 1,97 
   15:00 571 375 737 1,97 
 21-ɆŮˊ 9:00 219 143 283 1,98 
   12:00 470 308 607 1,97 
   15:00 453 297 584 1,97 
 21-ȹŮə 9:00 140 92 181 1,97 
   12:00 303 198 391 1,97 
   15:00 205 134 264 1,97 
 

     
1,97 ɀɏůɞɠ Uo 

       

 
ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 343 280 427 1,53 
   12:00 564 461 702 1,52 
   15:00 459 375 571 1,52 
 21-Ƚɞɡɜ 9:00 388 317 483 1,52 
   12:00 664 542 826 1,52 
   15:00 660 539 821 1,52 
 21-ɆŮˊ 9:00 253 206 315 1,53 
   12:00 543 443 676 1,53 
   15:00 523 427 651 1,52 
 21-ȹŮə 9:00 162 132 202 1,53 
   12:00 350 286 435 1,52 
   15:00 236 193 294 1,52 
 

     
1,52 ɀɏůɞɠ Uo 
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ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 675 372 960 2,58 
   12:00 1110 614 1580 2,57 
   15:00 903 499 1280 2,57 
 21-Ƚɞɡɜ 9:00 763 421 1080 2,57 
   12:00 1310 723 1850 2,56 
   15:00 1300 718 1840 2,56 
 21-ɆŮˊ 9:00 497 274 707 2,58 
   12:00 1070 590 1520 2,58 
   15:00 1030 569 1460 2,57 
 21-ȹŮə 9:00 318 174 453 2,60 
   12:00 688 379 978 2,58 
   15:00 464 256 660 2,58 
 

     
2,57 ɀɏůɞɠ Uo 

       

 
ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 701 544 935 1,72 
 

  12:00 1150 894 1540 1,72 
   15:00 938 728 1250 1,72 
 21-Ƚɞɡɜ 9:00 792 615 1060 1,72 
   12:00 1360 1050 1810 1,72 
   15:00 1350 1050 1800 1,71 
 21-ɆŮˊ 9:00 517 401 689 1,72 
   12:00 1110 861 1480 1,72 
   15:00 1070 829 1420 1,71 
 21-ȹŮə 9:00 332 256 442 1,73 
   12:00 715 555 953 1,72 
   15:00 483 374 644 1,72 
 

     
1,72 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɘˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 667 374 950 2,54 
   12:00 1100 617 1560 2,53 
   15:00 892 501 1270 2,53 
 21-Ƚɞɡɜ 9:00 753 423 1070 2,53 
   12:00 1290 727 1840 2,53 
   15:00 1280 722 1820 2,52 
 21-ɆŮˊ 9:00 491 276 700 2,54 
   12:00 1060 593 1500 2,53 
   15:00 1020 571 1450 2,54 
 21-ȹŮə 9:00 315 176 449 2,55 
 

  12:00 680 382 968 2,53 
   15:00 459 258 654 2,53 
 

     
2,53 ɀɏůɞɠ Uo 
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ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 689 531 907 1,71 
 

  12:00 1130 872 1490 1,71 
   15:00 921 709 1210 1,71 
 

21-Ƚɞɡɜ 9:00 778 599 1020 1,70 
   12:00 1330 1030 1750 1,70 
   15:00 1320 1020 1740 1,71 
 21-ɆŮˊ 9:00 508 391 668 1,71 
   12:00 1090 839 1430 1,70 
   15:00 1050 808 1380 1,71 
 21-ȹŮə 9:00 326 250 429 1,72 
   12:00 702 541 924 1,71 
   15:00 474 365 624 1,71 
 

     
1,71 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 311 198 391 1,97 
   12:00 512 326 643 1,97 
   15:00 416 265 523 1,97 
 21-Ƚɞɡɜ 9:00 352 224 442 1,97 
   12:00 602 383 757 1,98 
   15:00 598 381 752 1,97 
 21-ɆŮˊ 9:00 229 145 288 1,99 
   12:00 492 313 619 1,98 
   15:00 474 302 596 1,97 
 21-ȹŮə 9:00 147 93 185 1,99 
   12:00 317 201 399 1,99 
   15:00 214 136 269 1,98 
 

     
1,98 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 358 288 439 1,52 
   12:00 588 473 721 1,52 
   15:00 478 385 586 1,52 
 21-Ƚɞɡɜ 9:00 404 325 496 1,53 
   12:00 692 558 849 1,52 
   15:00 687 554 843 1,52 
 21-ɆŮˊ 9:00 263 212 323 1,52 
   12:00 565 456 694 1,52 
   15:00 544 439 668 1,52 
 21-ȹŮə 9:00 169 136 207 1,52 
   12:00 364 294 447 1,52 
   15:00 246 198 302 1,53 
 

     
1,52 ɀɏůɞɠ Uo 
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ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 172 130 209 1,61 
   12:00 283 217 344 1,59 
   15:00 230 176 279 1,59 
 21-Ƚɞɡɜ 9:00 194 148 236 1,59 
   12:00 333 255 405 1,59 
   15:00 331 253 402 1,59 
 21-ɆŮˊ 9:00 126 95 154 1,62 
   12:00 272 209 331 1,58 
   15:00 262 201 319 1,59 
 21-ȹŮə 9:00 81 61 99 1,62 
   12:00 175 133 213 1,60 
   15:00 118 89 144 1,62 
 

     
1,60 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 213 188 244 1,30 
   12:00 349 308 400 1,30 
   15:00 284 251 326 1,30 
 21-Ƚɞɡɜ 9:00 240 212 275 1,30 
   12:00 411 363 471 1,30 
   15:00 408 360 468 1,30 
 21-ɆŮˊ 9:00 157 139 180 1,29 
   12:00 336 296 385 1,30 
   15:00 324 285 371 1,30 
 21-ȹŮə 9:00 101 89 116 1,30 
   12:00 217 191 248 1,30 
   15:00 147 129 168 1,30 
 

     
1,30 ɀɏůɞɠ Uo 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŮɝɎəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 
4ɞɠ ɧɟɞűɞɠ-6əɚɘɜɞɠ ɗɎɚŬɛɞɠ-Ɂȷ 

 

 
ȾŬɗŬɟɧɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 10800 836 25900 30,98 
   12:00 1960 856 3630 4,24 
   15:00 838 383 1560 4,07 
 21-Ƚɞɡɜ 9:00 1490 531 3100 5,84 
   12:00 1690 709 3020 4,26 
   15:00 892 401 1600 3,99 
 21-ɆŮˊ 9:00 8520 660 19000 28,79 
   12:00 2230 942 4100 4,35 
   15:00 1090 496 2010 4,05 
 21-ȹŮə 9:00 6270 1330 9240 6,95 
   12:00 8690 891 26700 29,97 
   15:00 746 319 1760 5,52 
 

     
11,08 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1390 1070 1520 1,42 
   12:00 1010 682 1230 1,80 
   15:00 465 334 528 1,58 
 21-Ƚɞɡɜ 9:00 909 696 997 1,43 
   12:00 947 660 1110 1,68 
   15:00 511 365 581 1,59 
 21-ɆŮˊ 9:00 10700 1040 14700 14,13 
   12:00 1170 799 1400 1,75 
   15:00 580 404 678 1,68 
 21-ȹŮə 9:00 9300 7570 11500 1,52 
   12:00 936 625 1140 1,82 
   15:00 381 272 432 1,59 
 

     
2,67 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1800 1660 1960 1,18 
   12:00 1160 1060 1260 1,19 
   15:00 575 535 610 1,14 
 21-Ƚɞɡɜ 9:00 1220 1110 1320 1,19 
   12:00 1110 1020 1200 1,18 
   15:00 624 586 660 1,13 
 21-ɆŮˊ 9:00 4040 1640 24000 14,63 
   12:00 1360 1240 1470 1,19 
   15:00 695 645 743 1,15 
 21-ȹŮə 9:00 11200 9840 13100 1,33 
   12:00 1240 1110 1380 1,24 
   15:00 492 451 531 1,18 
 

     
2,31 

ɀɏůɞɠ 
Uo 
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ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 11700 1480 24100 16,28 
   12:00 1570 952 2090 2,20 
   15:00 678 437 869 1,99 
 21-Ƚɞɡɜ 9:00 1370 979 1620 1,65 
   12:00 1450 922 1820 1,97 
   15:00 743 479 942 1,97 
 21-ɆŮˊ 9:00 10200 2350 19800 8,43 
   12:00 1820 1120 2380 2,13 
   15:00 864 540 1130 2,09 
 21-ȹŮə 9:00 7280 6900 7760 1,12 
   12:00 1400 823 1960 2,38 
   15:00 586 370 748 2,02 
 

     
3,69 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 10800 2210 30500 13,80 
   12:00 1740 1450 2100 1,45 
   15:00 814 696 961 1,38 
 21-Ƚɞɡɜ 9:00 1860 1590 2190 1,38 
   12:00 1650 1390 1980 1,42 
   15:00 882 754 1050 1,39 
 21-ɆŮˊ 9:00 22300 2610 27000 10,34 
   12:00 2050 1700 2480 1,46 
   15:00 997 845 1190 1,41 
 21-ȹŮə 9:00 8980 8910 9090 1,02 
   12:00 1750 1480 2110 1,43 
   15:00 749 631 895 1,42 
 

     
3,16 

ɀɏůɞɠ 
Uo 

       

 
ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 25600 24000 27600 1,15 
   12:00 2940 1660 3990 2,40 
   15:00 1240 750 1730 2,31 
 21-Ƚɞɡɜ 9:00 2590 1810 3400 1,88 
   12:00 2620 1670 3340 2,00 
   15:00 1340 831 1790 2,15 
 21-ɆŮˊ 9:00 18000 3320 20800 6,27 
   12:00 3420 1960 4520 2,31 
   15:00 1580 947 2210 2,33 
 21-ȹŮə 9:00 6860 1090 7580 6,95 
   12:00 12000 1370 25400 18,54 
   15:00 1210 683 1980 2,90 
 

     
4,27 

ɀɏůɞɠ 
Uo 
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ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 32600 31800 33200 1,04 
 

  12:00 3090 2580 3770 1,46 
   15:00 1400 1190 1650 1,39 
 21-Ƚɞɡɜ 9:00 3420 2860 4190 1,47 
   12:00 2950 2490 3520 1,41 
   15:00 1520 1300 1800 1,38 
 21-ɆŮˊ 9:00 27800 26900 28500 1,06 
   12:00 3630 2990 4470 1,49 
   15:00 1730 1480 2060 1,39 
 21-ȹŮə 9:00 8580 2080 9290 4,47 
   12:00 3040 2510 3710 1,48 
   15:00 1480 1220 1840 1,51 
 

     
1,63 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɘˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 15400 1540 25000 16,23 
   12:00 3090 2010 3850 1,92 
   15:00 1280 885 1570 1,77 
 21-Ƚɞɡɜ 9:00 2970 1110 27800 25,05 
   12:00 2500 1540 3340 2,17 
   15:00 1340 876 1740 1,99 
 21-ɆŮˊ 9:00 8300 1070 16400 15,33 
   12:00 3470 2120 4430 2,09 
   15:00 1690 1170 2040 1,74 
 21-ȹŮə 9:00 5910 887 7400 8,34 
 

  12:00 25000 2870 28900 10,07 
   15:00 1410 859 12900 15,02 
 

     
8,48 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 3240 2670 3930 1,47 
 

  12:00 3530 2960 4180 1,41 
   15:00 1690 1440 1980 1,38 
 

21-Ƚɞɡɜ 9:00 2250 1870 2720 1,45 
   12:00 2680 2270 3140 1,38 
   15:00 1620 1380 1880 1,36 
 21-ɆŮˊ 9:00 2630 2210 3140 1,42 
   12:00 3780 3130 4550 1,45 
   15:00 2140 1820 2510 1,38 
 21-ȹŮə 9:00 4110 1700 6580 3,87 
   12:00 35900 35000 36900 1,05 
   15:00 1740 1470 2070 1,41 
 

     
1,59 

ɀɏůɞɠ 
Uo 
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ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 8080 934 23000 24,63 
   12:00 1780 1140 2140 1,88 
   15:00 764 507 896 1,77 
 21-Ƚɞɡɜ 9:00 1120 641 1530 2,39 
   12:00 1470 869 1850 2,13 
   15:00 791 499 955 1,91 
 21-ɆŮˊ 9:00 1720 699 14700 21,03 
   12:00 1970 1230 2440 1,98 
   15:00 1010 661 1180 1,79 
 21-ȹŮə 9:00 5390 698 6600 9,46 
   12:00 1960 1330 2470 1,86 
   15:00 689 483 797 1,65 
 

     
6,04 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 2130 1780 2510 1,41 
   12:00 2090 1800 2410 1,34 
   15:00 1010 890 1140 1,28 
 21-Ƚɞɡɜ 9:00 1340 1140 1560 1,37 
   12:00 1640 1410 1880 1,33 
   15:00 973 851 1110 1,30 
 21-ɆŮˊ 9:00 1840 1600 2100 1,31 
   12:00 2270 1930 2640 1,37 
   15:00 1270 1120 1440 1,29 
 21-ȹŮə 9:00 3680 1390 5990 4,31 
   12:00 2460 2130 2860 1,34 
   15:00 997 874 1130 1,29 
 

     
1,58 

ɀɏůɞɠ 
Uo 

       

 
ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1030 712 1360 1,91 
   12:00 1070 787 1280 1,63 
   15:00 476 368 544 1,48 
 21-Ƚɞɡɜ 9:00 665 462 851 1,84 
   12:00 887 624 1100 1,76 
   15:00 492 370 577 1,56 
 21-ɆŮˊ 9:00 800 559 1060 1,90 
   12:00 1170 851 1430 1,68 
   15:00 618 469 716 1,53 
 21-ȹŮə 9:00 5220 673 6350 9,44 
   12:00 1160 933 1320 1,41 
   15:00 414 334 479 1,43 
 

     
2,30 

ɀɏůɞɠ 
Uo 
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ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1350 1190 1550 1,30 
   12:00 1300 1170 1440 1,23 
   15:00 634 579 704 1,22 
 21-Ƚɞɡɜ 9:00 826 737 924 1,25 
   12:00 1040 928 1160 1,25 
   15:00 624 568 691 1,22 
 21-ɆŮˊ 9:00 1340 1200 1480 1,23 
   12:00 1400 1250 1560 1,25 
   15:00 798 724 889 1,23 
 21-ȹŮə 9:00 3550 1310 5820 4,44 
   12:00 1570 1430 1750 1,22 
   15:00 601 541 667 1,23 
 

     
1,51 

ɀɏůɞɠ 
Uo 

 
 4ɞɠ ɧɟɞűɞɠ-6əɚɘɜɞɠ ɗɎɚŬɛɞɠ-Ɂȷ 

 

 
ɁŮűɞůəŮˊɐɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 381 133 850 6,39 
   12:00 626 219 1400 6,39 
   15:00 509 178 1140 6,40 
 21-Ƚɞɡɜ 9:00 430 150 960 6,40 
   12:00 737 258 1640 6,36 
   15:00 732 256 1630 6,37 
 21-ɆŮˊ 9:00 280 98 626 6,39 
   12:00 602 211 1340 6,35 
   15:00 580 203 1290 6,35 
 21-ȹŮə 9:00 180 631 402 0,64 
   12:00 388 136 866 6,37 
   15:00 262 92 585 6,36 
 

    
ɀɏůɞɠ Uo 5,90 

 

       

 
ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 181 139 201 1,45 
   12:00 299 230 331 1,44 
   15:00 243 187 269 1,44 
 21-Ƚɞɡɜ 9:00 205 158 227 1,44 
   12:00 351 271 390 1,44 
   15:00 349 269 387 1,44 
 21-ɆŮˊ 9:00 133 101 148 1,47 
   12:00 287 221 319 1,44 
   15:00 277 213 307 1,44 
 21-ȹŮə 9:00 86 64 95 1,48 
   12:00 185 142 205 1,44 
   15:00 124 95 139 1,46 
 

     
1,45 ɀɏůɞɠ Uo 
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ȷɟɘůŰŮɟɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 227 210 252 1,20 
   12:00 373 346 414 1,20 
   15:00 303 281 337 1,20 
 21-Ƚɞɡɜ 9:00 256 238 285 1,20 
   12:00 439 407 488 1,20 
   15:00 436 405 485 1,20 
 21-ɆŮˊ 9:00 167 155 186 1,20 
   12:00 359 333 399 1,20 
   15:00 345 321 384 1,20 
 21-ȹŮə 9:00 106 98 119 1,21 
   12:00 231 214 257 1,20 
   15:00 156 145 174 1,20 
 

     
1,20 ɀɏůɞɠ Uo 

       

 
ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 297 195 383 1,96 
   12:00 489 321 629 1,96 
   15:00 397 261 512 1,96 
 21-Ƚɞɡɜ 9:00 336 220 432 1,96 
   12:00 575 378 740 1,96 
   15:00 571 376 735 1,95 
 21-ɆŮˊ 9:00 219 143 282 1,97 
   12:00 470 309 606 1,96 
   15:00 453 297 583 1,96 
 21-ȹŮə 9:00 140 92 181 1,97 
   12:00 303 199 390 1,96 
   15:00 204 134 263 1,96 
 

     
1,96 ɀɏůɞɠ Uo 

       

 
ȷɟɘůŰŮɟɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 343 281 428 1,52 
   12:00 564 462 703 1,52 
   15:00 459 376 572 1,52 
 21-Ƚɞɡɜ 9:00 388 317 483 1,52 
   12:00 664 544 828 1,52 
   15:00 660 540 822 1,52 
 21-ɆŮˊ 9:00 253 207 315 1,52 
   12:00 543 445 677 1,52 
   15:00 523 428 652 1,52 
 21-ȹŮə 9:00 162 133 202 1,52 
   12:00 350 286 436 1,52 
   15:00 236 193 295 1,53 
 

     
1,52 ɀɏůɞɠ Uo 
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ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 674 372 959 2,58 
   12:00 1110 614 1570 2,56 
   15:00 901 498 1280 2,57 
 21-Ƚɞɡɜ 9:00 762 421 1080 2,57 
   12:00 1310 723 1850 2,56 
   15:00 1300 718 1840 2,56 
 21-ɆŮˊ 9:00 497 274 706 2,58 
   12:00 1070 590 1520 2,58 
   15:00 1030 568 1460 2,57 
 21-ȹŮə 9:00 318 174 453 2,60 
   12:00 687 379 977 2,58 
   15:00 464 256 660 2,58 
 

     
2,57 ɀɏůɞɠ Uo 

       

 
ȷɟɘůŰŮɟɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 700 543 933 1,72 
 

  12:00 1150 893 1530 1,71 
   15:00 935 726 1250 1,72 
 21-Ƚɞɡɜ 9:00 790 613 1050 1,71 
   12:00 1350 1050 1800 1,71 
   15:00 1340 1040 1790 1,72 
 21-ɆŮˊ 9:00 516 400 687 1,72 
   12:00 1110 859 1470 1,71 
   15:00 1070 827 1420 1,72 
 21-ȹŮə 9:00 331 255 441 1,73 
   12:00 713 553 951 1,72 
   15:00 482 374 642 1,72 
 

     
1,72 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɘˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 665 373 947 2,54 
   12:00 1090 614 1560 2,54 
   15:00 888 499 1270 2,55 
 21-Ƚɞɡɜ 9:00 751 421 1070 2,54 
   12:00 1290 723 1830 2,53 
   15:00 1280 718 1820 2,53 
 21-ɆŮˊ 9:00 489 274 698 2,55 
   12:00 1050 591 1500 2,54 
   15:00 1010 569 1440 2,53 
 21-ȹŮə 9:00 314 175 448 2,56 
 

  12:00 677 380 966 2,54 
   15:00 457 256 652 2,55 
 

     
2,54 ɀɏůɞɠ Uo 
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ȹŮɝɘɎ ŮɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 685 527 900 1,71 
 

  12:00 1130 867 1480 1,71 
   15:00 915 705 1200 1,70 
 

21-Ƚɞɡɜ 9:00 773 595 1020 1,71 
   12:00 1320 1020 1740 1,71 
   15:00 1320 1010 1730 1,71 
 21-ɆŮˊ 9:00 504 388 663 1,71 
   12:00 1080 834 1420 1,70 
   15:00 1040 803 1370 1,71 
 21-ȹŮə 9:00 324 248 426 1,72 
   12:00 698 537 917 1,71 
   15:00 471 363 620 1,71 
 

     
1,71 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 310 197 390 1,98 
   12:00 510 324 641 1,98 
   15:00 414 264 521 1,97 
 21-Ƚɞɡɜ 9:00 350 223 440 1,97 
   12:00 600 382 754 1,97 
   15:00 596 379 749 1,98 
 21-ɆŮˊ 9:00 228 145 287 1,98 
   12:00 491 312 617 1,98 
   15:00 472 301 594 1,97 
 21-ȹŮə 9:00 146 92 184 2,00 
   12:00 316 201 397 1,98 
   15:00 213 135 268 1,99 
 

     
1,98 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ɛŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 355 286 436 1,52 
   12:00 584 471 716 1,52 
   15:00 475 383 583 1,52 
 21-Ƚɞɡɜ 9:00 401 324 492 1,52 
   12:00 688 555 843 1,52 
   15:00 683 551 837 1,52 
 21-ɆŮˊ 9:00 262 211 321 1,52 
   12:00 562 453 689 1,52 
   15:00 541 436 664 1,52 
 21-ȹŮə 9:00 168 135 206 1,53 
   12:00 362 292 444 1,52 
   15:00 245 197 300 1,52 
 

     
1,52 ɀɏůɞɠ Uo 
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ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 171 130 209 1,61 
   12:00 283 216 343 1,59 
   15:00 229 175 279 1,59 
 21-Ƚɞɡɜ 9:00 194 147 236 1,61 
   12:00 333 254 404 1,59 
   15:00 330 253 401 1,58 
 21-ɆŮˊ 9:00 126 95 154 1,62 
   12:00 272 208 330 1,59 
   15:00 262 200 318 1,59 
 21-ȹŮə 9:00 81 61 99 1,62 
   12:00 175 133 213 1,60 
   15:00 118 89 144 1,62 
 

     
1,60 ɀɏůɞɠ Uo 

       

 
ȹŮɝɘɎ ŮůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 212 187 243 1,30 
   12:00 348 307 399 1,30 
   15:00 283 249 325 1,31 
 21-Ƚɞɡɜ 9:00 239 211 274 1,30 
   12:00 410 361 470 1,30 
   15:00 407 359 467 1,30 
 21-ɆŮˊ 9:00 156 138 179 1,30 
   12:00 335 295 384 1,30 
   15:00 323 284 370 1,30 
 21-ȹŮə 9:00 100 88 115 1,31 
   12:00 216 190 248 1,31 
   15:00 146 129 167 1,29 
 

     
1,30 ɀɏůɞɠ Uo 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ Űɟɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 
5ɞɠ ȳɟɞűɞɠ - 3əɚɘɜɞɠ ɗɎɚŬɛɞɠ-Ɂ-Ɂȹ 

 

 
ȾŬɗŬɟɧɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 809 257 2140 8,33 
   12:00 1690 500 4450 8,90 
   15:00 5010 462 38600 83,55 
 21-Ƚɞɡɜ 9:00 584 208 1450 6,97 
   12:00 1000 329 2520 7,66 
   15:00 1650 522 3980 7,62 
 21-ɆŮˊ 9:00 559 188 1460 7,77 
   12:00 1490 441 3980 9,02 
   15:00 4330 512 44100 86,13 
 21-ȹŮə 9:00 1000 227 5090 22,42 
   12:00 9550 507 29300 57,79 
   15:00 9440 540 17600 32,59 
 

     
28,23 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 319 245 380 1,55 
   12:00 638 475 777 1,64 
   15:00 635 541 735 1,36 
 21-Ƚɞɡɜ 9:00 251 208 288 1,38 
   12:00 402 311 474 1,52 
   15:00 680 530 802 1,51 
 21-ɆŮˊ 9:00 226 180 265 1,47 
   12:00 565 418 689 1,65 
   15:00 669 558 775 1,39 
 21-ȹŮə 9:00 287 232 340 1,47 
   12:00 636 462 798 1,73 
   15:00 8470 818 17900 21,88 
 

     
3,21 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 347 302 394 1,30 
   12:00 670 576 770 1,34 
   15:00 721 631 827 1,31 
 21-Ƚɞɡɜ 9:00 281 249 314 1,26 
   12:00 428 375 482 1,29 
   15:00 714 614 816 1,33 
 21-ɆŮˊ 9:00 250 219 282 1,29 
   12:00 596 513 683 1,33 
   15:00 731 637 832 1,31 
 21-ȹŮə 9:00 367 311 433 1,39 
   12:00 878 732 1080 1,48 
   15:00 19400 18700 20500 1,10 
 

     
1,31 

ɀɏůɞɠ 
Uo 
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ɀŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 649 470 825 1,76 
   12:00 1320 925 1720 1,86 
   15:00 1380 1090 1700 1,56 
 21-Ƚɞɡɜ 9:00 492 389 588 1,51 
   12:00 809 603 999 1,66 
   15:00 1420 1090 1700 1,56 
 21-ɆŮˊ 9:00 453 341 565 1,66 
   12:00 1170 812 1520 1,87 
   15:00 1420 1120 1710 1,53 
 21-ȹŮə 9:00 675 483 926 1,92 
   12:00 3950 845 25700 30,41 
   15:00 14500 1640 18800 11,46 
 

     
4,90 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 681 556 809 1,46 
   12:00 1340 1070 1610 1,50 
   15:00 1650 1350 1980 1,47 
 21-Ƚɞɡɜ 9:00 544 448 641 1,43 
   12:00 832 682 987 1,45 
   15:00 1480 1180 1750 1,48 
 21-ɆŮˊ 9:00 489 400 582 1,46 
   12:00 1170 953 1400 1,47 
   15:00 1580 1280 1880 1,47 
 21-ȹŮə 9:00 858 658 1090 1,66 
   12:00 1830 1380 2290 1,66 
   15:00 21000 20200 21700 1,07 
 

     
1,46 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1490 1020 2110 2,07 
   12:00 3190 1990 4480 2,25 
   15:00 31000 2870 42700 14,88 
 21-Ƚɞɡɜ 9:00 1080 781 1450 1,86 
   12:00 1890 1300 2550 1,96 
   15:00 3240 2410 3950 1,64 
 21-ɆŮˊ 9:00 1040 731 1450 1,98 
   12:00 2790 1790 3980 2,22 
   15:00 14300 2480 44100 17,78 
 21-ȹŮə 9:00 1850 1040 3490 3,36 
   12:00 15500 1570 28400 18,09 
   15:00 16800 15200 19100 1,26 
 

     
5,78 

ɀɏůɞɠ 
Uo 
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ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1560 1250 1930 1,54 
 

  12:00 3130 2510 3920 1,56 
   15:00 26700 3380 46000 13,61 
 21-Ƚɞɡɜ 9:00 1200 977 1460 1,49 
   12:00 1930 1540 2410 1,56 
   15:00 3500 2880 4240 1,47 
 21-ɆŮˊ 9:00 1120 900 1390 1,54 
   12:00 2680 2130 3380 1,59 
   15:00 8060 3060 46200 15,10 
 21-ȹŮə 9:00 2060 1600 2600 1,63 
   12:00 3520 2800 4330 1,55 
   15:00 21900 21400 22200 1,04 
 

     
3,64 

ɀɏůɞɠ 
Uo 

 
 5ɞɠ ȳɟɞűɞɠ - 3əɚɘɜɞɠ ɗɎɚŬɛɞɠ-Ɂ-Ɂȹ 

 

 
ɁŮűɞůəŮˊɐɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 386 85 1210 14,24 
   12:00 633 139 1980 14,24 
   15:00 515 113 1610 14,25 
 21-Ƚɞɡɜ 9:00 435 96 1360 14,17 
   12:00 745 164 2330 14,21 
   15:00 740 162 2320 14,32 
 21-ɆŮˊ 9:00 284 62 891 14,37 
   12:00 609 134 1910 14,25 
   15:00 587 129 1840 14,26 
 21-ȹŮə 9:00 182 40 571 14,28 
   12:00 393 86 1230 14,30 
   15:00 266 58 832 14,34 
 

    
ɀɏůɞɠ Uo 14,27 

 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 122 99 143 1,44 
   12:00 201 162 235 1,45 
   15:00 163 132 191 1,45 
 21-Ƚɞɡɜ 9:00 138 112 161 1,44 
   12:00 236 190 276 1,45 
   15:00 234 189 275 1,46 
 21-ɆŮˊ 9:00 90 73 105 1,44 
   12:00 193 156 226 1,45 
   15:00 186 150 218 1,45 
 21-ȹŮə 9:00 58 47 68 1,45 
   12:00 124 101 146 1,45 
   15:00 84 68 99 1,46 
 

     
1,45 

ɀɏůɞɠ 
Uo 
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ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 134 114 159 1,39 
   12:00 224 198 262 1,32 
   15:00 182 161 213 1,32 
 21-Ƚɞɡɜ 9:00 152 129 179 1,39 
   12:00 264 233 308 1,32 
   15:00 262 232 306 1,32 
 21-ɆŮˊ 9:00 99 84 117 1,39 
   12:00 215 191 252 1,32 
   15:00 207 184 242 1,32 
 21-ȹŮə 9:00 62 54 74 1,37 
   12:00 137 116 162 1,40 
   15:00 92 78 109 1,40 
 

     
1,36 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 286 209 358 1,71 
   12:00 469 338 588 1,74 
   15:00 381 279 478 1,71 
 21-Ƚɞɡɜ 9:00 322 236 404 1,71 
   12:00 551 397 691 1,74 
   15:00 548 394 687 1,74 
 21-ɆŮˊ 9:00 211 154 264 1,71 
   12:00 451 326 565 1,73 
   15:00 434 314 544 1,73 
 21-ȹŮə 9:00 136 99 169 1,71 
   12:00 292 213 365 1,71 
   15:00 197 144 247 1,72 
 

     
1,72 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 305 239 382 1,60 
   12:00 501 392 627 1,60 
   15:00 408 319 510 1,60 
 21-Ƚɞɡɜ 9:00 344 270 431 1,60 
   12:00 590 461 737 1,60 
   15:00 586 458 732 1,60 
 21-ɆŮˊ 9:00 225 176 281 1,60 
   12:00 482 378 603 1,60 
   15:00 464 363 581 1,60 
 21-ȹŮə 9:00 144 112 181 1,62 
   12:00 311 243 389 1,60 
   15:00 210 164 263 1,60 
 

     
1,60 

ɀɏůɞɠ 
Uo 

  



181 
 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 848 519 1230 2,37 
   12:00 1390 857 2020 2,36 
   15:00 1130 697 1640 2,35 
 21-Ƚɞɡɜ 9:00 958 588 1390 2,36 
   12:00 1640 1010 2370 2,35 
   15:00 1630 1000 2360 2,36 
 21-ɆŮˊ 9:00 626 383 906 2,37 
   12:00 1340 825 1940 2,35 
   15:00 1290 794 1870 2,36 
 21-ȹŮə 9:00 403 248 581 2,34 
   12:00 864 529 1250 2,36 
   15:00 585 357 847 2,37 
 

     
2,36 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 844 626 1150 1,84 
 

  12:00 1380 1030 1890 1,83 
   15:00 1130 839 1530 1,82 
 21-Ƚɞɡɜ 9:00 953 706 1300 1,84 
   12:00 1630 1210 2220 1,83 
   15:00 1620 1210 2200 1,82 
 21-ɆŮˊ 9:00 623 461 848 1,84 
   12:00 1330 993 1810 1,82 
   15:00 1280 956 1750 1,83 
 21-ȹŮə 9:00 399 296 544 1,84 
   12:00 860 637 1170 1,84 
   15:00 582 431 792 1,84 
 

     
1,83 

ɀɏůɞɠ 
Uo 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ Űɟɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 
5ɞɠ ȳɟɞűɞɠ - 3əɚɘɜɞɠ ɗɎɚŬɛɞɠ - Ɂ 

 

 
ȾŬɗŬɟɧɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1040 315 3340 10,60 
   12:00 1860 584 4730 8,10 
   15:00 1430 420 4330 10,31 
 21-Ƚɞɡɜ 9:00 710 250 1780 7,12 
   12:00 1260 416 3080 7,40 
   15:00 1280 412 3200 7,77 
 21-ɆŮ ́ 9:00 760 231 2620 11,34 
   12:00 1710 527 4530 8,60 
   15:00 1640 494 4550 9,21 
 21-ȹŮə 9:00 2270 414 12200 29,47 
   12:00 15100 523 27600 52,77 
   15:00 4850 349 20000 57,31 
 

     
18,33 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 368 284 443 1,56 
   12:00 686 520 831 1,60 
   15:00 541 465 626 1,35 
 21-Ƚɞɡɜ 9:00 289 230 339 1,47 
   12:00 489 374 581 1,55 
   15:00 504 400 589 1,47 
 21-ɆŮˊ 9:00 266 211 318 1,51 
   12:00 625 466 762 1,64 
   15:00 628 526 730 1,39 
 21-ȹŮə 9:00 551 436 665 1,53 
   12:00 771 586 937 1,60 
   15:00 726 521 1010 1,94 
 

     
1,55 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 416 361 477 1,32 
   12:00 721 623 830 1,33 
   15:00 607 532 699 1,31 
 21-Ƚɞɡɜ 9:00 317 280 356 1,27 
   12:00 512 447 581 1,30 
   15:00 539 472 610 1,29 
 21-ɆŮˊ 9:00 310 270 356 1,32 
   12:00 657 568 755 1,33 
   15:00 692 605 787 1,30 
 21-ȹŮə 9:00 678 559 813 1,45 
   12:00 887 759 1070 1,41 
   15:00 685 555 851 1,53 
 

     
1,35 

ɀɏůɞɠ 
Uo 
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ɀŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 763 531 1010 1,90 
   12:00 1440 1020 1840 1,80 
   15:00 1180 944 1450 1,54 
 21-Ƚɞɡɜ 9:00 578 435 714 1,64 
   12:00 1010 740 1250 1,69 
   15:00 1050 818 1260 1,54 
 21-ɆŮˊ 9:00 556 396 723 1,83 
   12:00 1300 902 1710 1,90 
   15:00 1360 1100 1640 1,49 
 21-ȹŮə 9:00 1400 1020 2160 2,12 
   12:00 16800 1000 25400 25,40 
   15:00 6800 1550 22000 14,19 
 

     
4,75 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 831 663 1010 1,52 
   12:00 1470 1160 1770 1,53 
   15:00 1400 1150 1680 1,46 
 21-Ƚɞɡɜ 9:00 619 508 733 1,44 
   12:00 1010 824 1210 1,47 
   15:00 1130 896 1340 1,50 
 21-ɆŮˊ 9:00 633 503 773 1,54 
   12:00 1320 1050 1590 1,51 
   15:00 1550 1260 1840 1,46 
 21-ȹŮə 9:00 1690 1270 2180 1,72 
   12:00 1770 1370 2170 1,58 
   15:00 19500 2110 28100 13,32 
 

     
2,50 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1900 1190 3140 2,64 
   12:00 3520 2180 4800 2,20 
   15:00 3840 2420 37400 15,45 
 21-Ƚɞɡɜ 9:00 1290 913 1770 1,94 
   12:00 2350 1630 3110 1,91 
   15:00 2550 1890 3170 1,68 
 21-ɆŮ ́ 9:00 1420 896 2380 2,66 
   12:00 3180 1940 4560 2,35 
   15:00 3510 2610 4520 1,73 
 21-ȹŮə 9:00 3480 1800 10500 5,83 
   12:00 20500 1760 27600 15,68 
   15:00 18000 3270 22700 6,94 
 

     
5,08 

ɀɏůɞɠ 
Uo 
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ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 2030 1580 2620 1,66 
 

  12:00 3480 2750 4410 1,60 
   15:00 3850 3040 4920 1,62 
 21-Ƚɞɡɜ 9:00 1370 1110 1670 1,50 
   12:00 2340 1870 2910 1,56 
   15:00 2850 2300 3500 1,52 
 21-ɆŮˊ 9:00 1600 1240 2070 1,67 
   12:00 3100 2470 3900 1,58 
   15:00 3940 3130 4960 1,58 
 21-ȹŮə 9:00 3100 2560 3630 1,42 
   12:00 9560 2520 22100 8,77 
   15:00 28300 27400 29000 1,06 
 

     
2,13 

ɀɏůɞɠ 
Uo 

 

 
5ɞɠ ȳɟɞűɞɠ - 3əɚɘɜɞɠ ɗɎɚŬɛɞɠ - Ɂ 

 

 
ɁŮűɞůəŮˊɐɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 391 83 1210 14,58 
   12:00 642 137 1980 14,45 
   15:00 522 111 1610 14,50 
 21-Ƚɞɡɜ 9:00 442 94 1360 14,47 
   12:00 756 161 2330 14,47 
   15:00 751 160 2320 14,50 
 21-ɆŮˊ 9:00 289 61 891 14,61 
   12:00 618 132 1910 14,47 
   15:00 585 127 1840 14,49 
 21-ȹŮə 9:00 185 40 571 14,28 
   12:00 399 95 1230 12,95 
   15:00 270 57 832 14,60 
 

    
ɀɏůɞɠ Uo 14,36 

 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 121 99 142 1,43 
   12:00 199 160 233 1,46 
   15:00 162 131 190 1,45 
 21-Ƚɞɡɜ 9:00 137 111 160 1,44 
   12:00 234 188 274 1,46 
   15:00 232 187 272 1,45 
 21-ɆŮˊ 9:00 89 73 105 1,44 
   12:00 191 154 224 1,45 
   15:00 184 149 216 1,45 
 21-ȹŮə 9:00 57 47 67 1,43 
   12:00 123 101 145 1,44 
   15:00 83 68 98 1,44 
 

     
1,44 

ɀɏůɞɠ 
Uo 
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ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 133 113 157 1,39 
   12:00 222 197 259 1,31 
   15:00 180 160 211 1,32 
 21-Ƚɞɡɜ 9:00 150 128 178 1,39 
   12:00 261 232 305 1,31 
   15:00 260 230 303 1,32 
 21-ɆŮˊ 9:00 98 83 116 1,40 
   12:00 214 190 250 1,32 
   15:00 206 183 240 1,31 
 21-ȹŮə 9:00 62 53 74 1,40 
   12:00 136 115 160 1,39 
   15:00 92 78 108 1,38 
 

     
1,35 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 285 207 357 1,72 
   12:00 467 336 586 1,74 
   15:00 380 277 477 1,72 
 21-Ƚɞɡɜ 9:00 321 234 403 1,72 
   12:00 549 395 689 1,74 
   15:00 545 392 685 1,75 
 21-ɆŮˊ 9:00 210 153 263 1,72 
   12:00 449 324 564 1,74 
   15:00 432 312 543 1,74 
 21-ȹŮə 9:00 135 99 169 1,71 
   12:00 291 211 364 1,73 
   15:00 197 143 246 1,72 
 

     
1,73 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 304 237 381 1,61 
   12:00 499 389 625 1,61 
   15:00 406 317 509 1,61 
 21-Ƚɞɡɜ 9:00 343 268 430 1,60 
   12:00 588 458 736 1,61 
   15:00 584 455 731 1,61 
 21-ɆŮˊ 9:00 224 175 281 1,61 
   12:00 481 375 602 1,61 
   15:00 463 361 579 1,60 
 21-ȹŮə 9:00 144 111 180 1,62 
   12:00 310 242 388 1,60 
   15:00 210 163 262 1,61 
 

     
1,61 

ɀɏůɞɠ 
Uo 
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ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 847 518 1230 2,37 
   12:00 1390 855 2020 2,36 
   15:00 1130 695 1640 2,36 
 21-Ƚɞɡɜ 9:00 957 586 1390 2,37 
   12:00 1640 1010 2370 2,35 
   15:00 1630 999 2360 2,36 
 21-ɆŮˊ 9:00 625 382 906 2,37 
   12:00 1340 822 1940 2,36 
   15:00 1290 792 1870 2,36 
 21-ȹŮə 9:00 402 247 581 2,35 
   12:00 863 528 1250 2,37 
   15:00 584 356 847 2,38 
 

     
2,36 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 844 624 1150 1,84 
 

  12:00 1380 1030 1880 1,83 
   15:00 1130 945 1530 1,62 
 21-Ƚɞɡɜ 9:00 953 705 1300 1,84 
   12:00 1630 1210 2220 1,83 
   15:00 1620 1200 2200 1,83 
 21-ɆŮˊ 9:00 623 461 848 1,84 
   12:00 1330 992 1810 1,82 
   15:00 1280 955 1750 1,83 
 21-ȹŮə 9:00 400 295 544 1,84 
   12:00 860 636 1170 1,84 
   15:00 582 430 792 1,84 
 

     
1,82 

ɀɏůɞɠ 
Uo 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ Űɟɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ȷɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 
5ɞɠ ȳɟɞűɞɠ - 3əɚɘɜɞɠ ɗɎɚŬɛɞɠ - Ɂȷ 

 

 
ȾŬɗŬɟɧɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 9850 536 28600 53,36 
   12:00 1750 531 4610 8,68 
   15:00 805 269 2140 7,96 
 21-Ƚɞɡɜ 9:00 1960 399 31700 79,45 
   12:00 1860 611 4320 7,07 
   15:00 794 275 2040 7,42 
 21-ɆŮˊ 9:00 5820 520 21500 41,35 
   12:00 4790 613 46500 75,86 
   15:00 1010 321 2690 8,38 
 21-ȹŮə 9:00 7120 1040 9780 9,40 
   12:00 6720 374 30300 81,02 
   15:00 710 202 2490 12,33 
 

     
32,69 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 645 468 811 1,73 
   12:00 666 541 780 1,44 
   15:00 322 263 371 1,41 
 21-Ƚɞɡɜ 9:00 468 357 564 1,58 
   12:00 739 560 882 1,58 
   15:00 321 262 369 1,41 
 21-ɆŮˊ 9:00 693 455 1080 2,37 
   12:00 753 601 888 1,48 
   15:00 394 322 455 1,41 
 21-ȹŮə 9:00 5260 863 8500 9,85 
   12:00 609 497 719 1,45 
   15:00 251 212 289 1,36 
 

     
2,26 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 911 750 1130 1,51 
   12:00 724 630 825 1,31 
   15:00 350 309 394 1,28 
 21-Ƚɞɡɜ 9:00 527 460 610 1,33 
   12:00 762 655 877 1,34 
   15:00 347 309 387 1,25 
 21-ɆŮˊ 9:00 1190 947 1550 1,64 
   12:00 804 697 921 1,32 
   15:00 430 379 486 1,28 
 21-ȹŮə 9:00 1900 1440 2580 1,79 
   12:00 714 617 846 1,37 
   15:00 282 249 322 1,29 
 

     
1,39 

ɀɏůɞɠ 
Uo 
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ɀŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 5160 853 25200 29,54 
   12:00 1440 1110 1740 1,57 
   15:00 665 530 792 1,49 
 21-Ƚɞɡɜ 9:00 977 706 1300 1,84 
   12:00 1540 1140 1890 1,66 
   15:00 647 514 769 1,50 
 21-ɆŮˊ 9:00 1820 902 3620 4,01 
   12:00 1600 1200 1950 1,63 
   15:00 830 664 991 1,49 
 21-ȹŮə 9:00 5390 867 7250 8,36 
   12:00 3330 1070 27300 25,51 
   15:00 546 439 661 1,51 
 

     
6,68 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1920 1440 2400 1,67 
   12:00 1590 1290 1880 1,46 
   15:00 735 583 882 1,51 
 21-Ƚɞɡɜ 9:00 1110 875 1380 1,58 
   12:00 1560 1230 1850 1,50 
   15:00 704 561 838 1,49 
 21-ɆŮˊ 9:00 2470 1900 3040 1,60 
   12:00 1710 1390 2040 1,47 
   15:00 920 730 1100 1,51 
 21-ȹŮə 9:00 1910 1330 5760 4,33 
   12:00 3390 1380 35300 25,58 
   15:00 622 490 766 1,56 
 

     
3,77 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 15600 1580 27800 17,59 
   12:00 3610 2580 4570 1,77 
   15:00 1680 1310 2130 1,63 
 21-Ƚɞɡɜ 9:00 2910 1480 31000 20,95 
   12:00 3450 2420 4370 1,81 
   15:00 1590 1190 2020 1,70 
 21-ɆŮˊ 9:00 8870 1530 19600 12,81 
   12:00 11400 2670 46400 17,38 
   15:00 2120 1640 2670 1,63 
 21-ȹŮə 9:00 6500 1050 8120 7,73 
   12:00 28100 2980 34600 11,61 
   15:00 1660 1140 2480 2,18 
 

     
8,23 

ɀɏůɞɠ 
Uo 
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ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 3570 2840 4380 1,54 
 

  12:00 3920 3120 4910 1,57 
   15:00 2050 1620 2550 1,57 
 21-Ƚɞɡɜ 9:00 2530 1960 3250 1,66 
   12:00 3520 2910 4250 1,46 
   15:00 1840 1470 2290 1,56 
 21-ɆŮˊ 9:00 3820 3170 4480 1,41 
   12:00 4120 3230 5250 1,63 
   15:00 2540 2020 3150 1,56 
 21-ȹŮə 9:00 4020 1610 6520 4,05 
   12:00 38800 37600 39900 1,06 
   15:00 1930 1450 2600 1,79 
 

     
1,74 

ɀɏůɞɠ 
Uo 

 

 
5ɞɠ ȳɟɞűɞɠ - 3əɚɘɜɞɠ ɗɎɚŬɛɞɠ - Ɂȷ 

 

 
ɁŮűɞůəŮˊɐɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 391 83 1210 14,58 
   12:00 642 137 1980 14,45 
   15:00 522 111 1610 14,50 
 21-Ƚɞɡɜ 9:00 442 94 1360 14,47 
   12:00 756 161 2330 14,47 
   15:00 751 160 2320 14,50 
 21-ɆŮˊ 9:00 289 61 891 14,61 
   12:00 618 132 1910 14,47 
   15:00 595 127 1840 14,49 
 21-ȹŮə 9:00 185 40 571 14,28 
   12:00 399 85 1230 14,47 
   15:00 270 57 832 14,60 
 

    
ɀɏůɞɠ Uo 14,49 

 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 121 99 142 1,43 
   12:00 199 160 233 1,46 
   15:00 162 131 190 1,45 
 21-Ƚɞɡɜ 9:00 137 111 160 1,44 
   12:00 234 188 274 1,46 
   15:00 232 187 272 1,45 
 21-ɆŮˊ 9:00 89 73 105 1,44 
   12:00 191 154 224 1,45 
   15:00 184 149 216 1,45 
 21-ȹŮə 9:00 57 47 67 1,43 
   12:00 123 101 145 1,44 
   15:00 83 68 98 1,44 
 

     
1,44 

ɀɏůɞɠ 
Uo 
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ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 133 113 157 1,39 
   12:00 222 197 259 1,31 
   15:00 180 160 211 1,32 
 21-Ƚɞɡɜ 9:00 150 128 178 1,39 
   12:00 261 232 305 1,31 
   15:00 260 230 303 1,32 
 21-ɆŮˊ 9:00 98 83 116 1,40 
   12:00 214 190 250 1,32 
   15:00 206 183 240 1,31 
 21-ȹŮə 9:00 62 53 74 1,40 
   12:00 136 115 160 1,39 
   15:00 92 78 108 1,38 
 

     
1,35 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 285 207 357 1,72 
   12:00 467 336 586 1,74 
   15:00 380 277 477 1,72 
 21-Ƚɞɡɜ 9:00 321 234 403 1,72 
   12:00 549 395 689 1,74 
   15:00 545 392 685 1,75 
 21-ɆŮˊ 9:00 210 153 263 1,72 
   12:00 449 324 564 1,74 
   15:00 432 312 543 1,74 
 21-ȹŮə 9:00 135 99 169 1,71 
   12:00 291 211 364 1,73 
   15:00 197 143 246 1,72 
 

     
1,73 

ɀɏůɞɠ 
Uo 

       

 
ɀŮůŬɑɞ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 304 237 381 1,61 
   12:00 499 389 625 1,61 
   15:00 406 317 509 1,61 
 21-Ƚɞɡɜ 9:00 343 268 430 1,60 
   12:00 588 458 736 1,61 
   15:00 584 455 731 1,61 
 21-ɆŮˊ 9:00 224 175 281 1,61 
   12:00 481 375 602 1,61 
   15:00 463 361 579 1,60 
 21-ȹŮə 9:00 144 111 180 1,62 
   12:00 310 242 388 1,60 
   15:00 210 163 262 1,61 
 

     
1,61 

ɀɏůɞɠ 
Uo 

  



191 
 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 847 518 1230 2,37 
   12:00 1390 854 2020 2,37 
   15:00 1130 694 1640 2,36 
 21-Ƚɞɡɜ 9:00 957 587 1390 2,37 
   12:00 1640 1010 2370 2,35 
   15:00 1630 999 2360 2,36 
 21-ɆŮˊ 9:00 625 382 906 2,37 
   12:00 1340 822 1940 2,36 
   15:00 1290 792 1870 2,36 
 21-ȹŮə 9:00 402 247 581 2,35 
   12:00 863 528 1250 2,37 
   15:00 584 356 847 2,38 
 

     
2,36 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 844 624 1150 1,84 
 

  12:00 1380 1030 1880 1,83 
   15:00 1130 845 1530 1,81 
 21-Ƚɞɡɜ 9:00 953 705 1300 1,84 
   12:00 1630 1210 2220 1,83 
   15:00 1620 1200 2200 1,83 
 21-ɆŮˊ 9:00 623 461 848 1,84 
   12:00 1330 992 1810 1,82 
   15:00 1280 955 1750 1,83 
 21-ȹŮə 9:00 400 295 544 1,84 
   12:00 860 636 1170 1,84 
   15:00 582 430 792 1,84 
 

     
1,83 

ɀɏůɞɠ 
Uo 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŭɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡ-ɁɧŰɘɞ-ȹɡŰɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 
6ɞɠ ɧɟɞűɞɠ - ȹɑəɚɘɜɞɠ ɗɎɚŬɛɞɠ - Ɂ/Ɂȹ 

 

 
ȾŬɗŬɟɧɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1010 375 2050 5,47 
   12:00 1950 715 3850 5,38 
   15:00 5620 625 35100 56,16 
 21-Ƚɞɡɜ 9:00 788 291 1500 5,15 
   12:00 1120 406 2210 5,44 
   15:00 1520 522 2950 5,65 
 21-ɆŮˊ 9:00 708 260 1410 5,42 
   12:00 1760 653 3500 5,36 
   15:00 2130 688 4260 6,19 
 21-ȹŮə 9:00 1560 390 10200 26,15 
   12:00 14200 1080 26700 24,72 
   15:00 11600 1150 20500 17,83 
 

     
14,08 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 659 428 844 1,97 
   12:00 1260 798 1620 2,03 
   15:00 1430 1040 1740 1,67 
 21-Ƚɞɡɜ 9:00 537 364 654 1,80 
   12:00 738 485 920 1,90 
   15:00 1040 714 1250 1,75 
 21-ɆŮˊ 9:00 465 308 584 1,90 
   12:00 1130 717 1470 2,05 
   15:00 1470 1020 1760 1,73 
 21-ȹŮə 9:00 815 492 1100 2,24 
   12:00 5220 1010 23800 23,56 
   15:00 14500 2530 19500 7,71 
 

     
4,19 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 728 603 849 1,41 
   12:00 1310 1080 1550 1,44 
   15:00 1690 1380 2000 1,45 
 21-Ƚɞɡɜ 9:00 615 515 711 1,38 
   12:00 811 673 946 1,41 
   15:00 1160 959 1360 1,42 
 21-ɆŮˊ 9:00 529 440 615 1,40 
   12:00 1190 977 1390 1,42 
   15:00 1640 1330 1950 1,47 
 21-ȹŮə 9:00 1010 785 1230 1,57 
   12:00 2130 1700 2620 1,54 
   15:00 21300 20600 22400 1,09 
 

     
1,41 

ɀɏůɞɠ 
Uo 
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ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1230 695 1760 2,53 
   12:00 2410 1290 3380 2,62 
   15:00 9120 2070 34400 16,62 
 21-Ƚɞɡɜ 9:00 988 586 1310 2,24 
   12:00 1400 787 1920 2,44 
   15:00 2010 1230 2580 2,10 
 21-ɆŮˊ 9:00 874 502 1220 2,43 
   12:00 2150 1160 3060 2,64 
   15:00 2920 1910 3730 1,95 
 21-ȹŮə 9:00 1720 825 3010 3,65 
   12:00 14700 1500 25800 17,20 
   15:00 16200 14800 17900 1,21 
 

     
4,80 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1320 1080 1590 1,47 
   12:00 2390 1910 2970 1,55 
   15:00 3500 2770 4400 1,59 
 21-Ƚɞɡɜ 9:00 1110 910 1340 1,47 
   12:00 1490 1190 1820 1,53 
   15:00 2230 1790 2740 1,53 
 21-ɆŮˊ 9:00 970 789 1170 1,48 
   12:00 2140 1730 2610 1,51 
   15:00 3160 2940 3960 1,35 
 21-ȹŮə 9:00 1910 1530 2340 1,53 
   12:00 3370 2670 4140 1,55 
   15:00 21300 21000 21500 1,02 
 

     
1,47 

ɀɏůɞɠ 
Uo 

 

 
6ɞɠ ɧɟɞűɞɠ - ȹɑəɚɘɜɞɠ ɗɎɚŬɛɞɠ - Ɂ/Ɂȹ 

 

 
ɁŮűɞůəŮˊɐɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 451 129 1030 7,98 
   12:00 742 213 1690 7,93 
   15:00 603 173 1380 7,98 
 21-Ƚɞɡɜ 9:00 510 146 1160 7,95 
   12:00 874 253 1990 7,87 
   15:00 868 251 1980 7,89 
 21-ɆŮˊ 9:00 331 95 757 7,97 
   12:00 714 205 1630 7,95 
   15:00 688 197 1570 7,97 
 21-ȹŮə 9:00 212 61 485 7,95 
   12:00 460 131 1050 8,02 
   15:00 310 89 708 7,96 
 

    
ɀɏůɞɠ Uo 7,95 
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ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 268 187 334 1,79 
   12:00 441 309 549 1,78 
   15:00 359 251 446 1,78 
 21-Ƚɞɡɜ 9:00 303 212 377 1,78 
   12:00 519 364 646 1,77 
   15:00 516 362 642 1,77 
 21-ɆŮˊ 9:00 197 137 245 1,79 
   12:00 424 298 528 1,77 
   15:00 409 287 509 1,77 
 21-ȹŮə 9:00 126 82 157 1,91 
   12:00 273 191 340 1,78 
   15:00 184 120 229 1,91 
 

     
1,80 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 287 223 358 1,61 
   12:00 472 373 588 1,58 
   15:00 384 303 478 1,58 
 21-Ƚɞɡɜ 9:00 325 256 404 1,58 
   12:00 556 439 693 1,58 
   15:00 551 436 688 1,58 
 21-ɆŮˊ 9:00 212 164 264 1,61 
   12:00 455 359 566 1,58 
   15:00 438 345 545 1,58 
 21-ȹŮə 9:00 135 105 170 1,62 
   12:00 293 227 365 1,61 
   15:00 197 153 247 1,61 
 

     
1,59 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 621 363 879 2,42 
   12:00 1020 598 1450 2,42 
   15:00 830 486 1180 2,43 
 21-Ƚɞɡɜ 9:00 702 410 993 2,42 
   12:00 1200 707 1700 2,40 
   15:00 1190 702 1690 2,41 
 21-ɆŮˊ 9:00 457 267 647 2,42 
   12:00 983 576 1390 2,41 
   15:00 946 554 1340 2,42 
 21-ȹŮə 9:00 292 171 414 2,42 
   12:00 633 370 896 2,42 
   15:00 427 250 605 2,42 
 

     
2,42 

ɀɏůɞɠ 
Uo 
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ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 627 469 837 1,78 
   12:00 1030 770 1380 1,79 
   15:00 839 626 1120 1,79 
 21-Ƚɞɡɜ 9:00 709 529 945 1,79 
   12:00 1210 906 1620 1,79 
   15:00 1210 900 1610 1,79 
 21-ɆŮˊ 9:00 462 345 616 1,79 
   12:00 993 741 1320 1,78 
   15:00 956 713 1280 1,80 
 21-ȹŮə 9:00 296 221 396 1,79 
   12:00 639 478 853 1,78 
   15:00 432 323 576 1,78 
 

     
1,79 

ɀɏůɞɠ 
Uo 
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ȷˊɞŰŮɚɏůɛŬŰŬ Űɡˊɘəɞɨ ŭɑəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɁɧŰɘɞɡˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

 
6ɞɠ ȳɟɞűɞɠ - ȹɑəɚɘɜɞɠ ŪɎɚŬɛɞɠ - ɁɧŰɘɞɠ 

 

 
ȾŬɗŬɟɧɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1270 458 2880 6,29 
   12:00 2080 745 4070 5,46 
   15:00 1690 521 3690 7,08 
 21-Ƚɞɡɜ 9:00 887 329 1720 5,23 
   12:00 1340 492 2620 5,33 
   15:00 1320 452 2590 5,73 
 21-ɆŮˊ 9:00 968 335 2410 7,19 
   12:00 1970 724 3940 5,44 
   15:00 1900 602 3900 6,48 
 21-ȹŮə 9:00 3600 782 11300 14,45 
   12:00 22000 1200 25800 21,50 
   15:00 6840 943 18600 19,72 
 

     
9,16 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 774 487 1030 2,11 
   12:00 1360 879 1720 1,96 
   15:00 1170 840 1410 1,68 
 21-Ƚɞɡɜ 9:00 591 392 740 1,89 
   12:00 894 585 1120 1,91 
   15:00 904 622 1080 1,74 
 21-ɆŮˊ 9:00 591 377 769 2,04 
   12:00 1250 791 1640 2,07 
   15:00 1310 930 1580 1,70 
 21-ȹŮə 9:00 1680 933 2650 2,84 
   12:00 17400 1270 2370 1,87 
   15:00 6000 1810 19800 10,94 
 

     
2,73 

ɀɏůɞɠ 
Uo 

       

 
ȺůɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 860 707 1010 1,43 
   12:00 1430 1170 1690 1,44 
   15:00 1390 1140 1660 1,46 
 21-Ƚɞɡɜ 9:00 664 554 771 1,39 
   12:00 965 800 1130 1,41 
   15:00 1020 843 1190 1,41 
 21-ɆŮˊ 9:00 678 553 805 1,46 
   12:00 1310 1080 1550 1,44 
   15:00 1510 1240 1780 1,44 
 21-ȹŮə 9:00 2030 1570 2520 1,61 
   12:00 5640 1800 19700 10,94 
   15:00 18400 2460 26000 10,57 
 

     
3,00 

ɀɏůɞɠ 
Uo 
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ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1510 793 2340 2,95 
   12:00 2630 1430 3590 2,51 
   15:00 2450 1760 3130 1,78 
 21-Ƚɞɡɜ 9:00 1090 634 1500 2,37 
   12:00 1680 951 2290 2,41 
   15:00 1750 1080 2250 2,08 
 21-ɆŮˊ 9:00 1170 620 1810 2,92 
   12:00 2430 1280 3450 2,70 
   15:00 2660 1840 3370 1,83 
 21-ȹŮə 9:00 3030 1350 9540 7,07 
   12:00 20600 1750 25400 14,51 
   15:00 15800 3220 21200 6,58 
 

     
4,14 

ɀɏůɞɠ 
Uo 

       

 
ȺɝɤŰŮɟɘəɧ əɟŮɓɎŰɘ - əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 1610 1300 1980 1,52 
   12:00 2630 2070 3300 1,59 
   15:00 2960 2380 3640 1,53 
 21-Ƚɞɡɜ 9:00 1200 928 1440 1,55 
   12:00 1760 1410 2140 1,52 
   15:00 1990 1580 2440 1,54 
 21-ɆŮˊ 9:00 1310 1070 1610 1,50 
   12:00 2390 1900 2990 1,57 
   15:00 3030 2410 3750 1,56 
 21-ȹŮə 9:00 3030 2550 3480 1,36 
   12:00 11900 2650 21200 8,00 
   15:00 26600 25700 27200 1,06 
 

     
2,03 

ɀɏůɞɠ 
Uo 

 

 
6ɞɠ ȳɟɞűɞɠ - ȹɑəɚɘɜɞɠ ŪɎɚŬɛɞɠ - ɁɧŰɘɞɠ 

 

 
ɁŮűɞůəŮˊɐɠ ɃɡɟŬɜɧɠ 

 

       

 
ȸŬůɘəɐ ȺˊɘűɎɜŮɘŬ 

 

 
  Eav Emin Emax Uo(max/min) 

 21-ɀŬɟ 9:00 451 129 1030 7,98 
   12:00 742 213 1690 7,93 
   15:00 603 173 1380 7,98 
 21-Ƚɞɡɜ 9:00 510 146 1160 7,95 
   12:00 874 253 1990 7,87 
   15:00 868 251 1980 7,89 
 21-ɆŮˊ 9:00 331 95 757 7,97 
   12:00 714 205 1630 7,95 
   15:00 688 197 1570 7,97 
 21-ȹŮə 9:00 212 61 485 7,95 
   12:00 460 131 1050 8,02 
   15:00 310 89 708 7,96 
 

    
ɀɏůɞɠ Uo 7,95 

   


